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METOANYHA PO3POBKA ITPAKTUYHOI'O 3AHATTSA Ne 1

Hapuanabna aucuumuiina: [HozemHa MoBa 3a podeciiHUM CIIpSIMyBaHHSIM.

CrenianabnicTb: 131 «[Ipuknagna MexaHika.

OcBiTHbo-nIpodeciiina mnporpama: «Komm'torepu3oBani MammHOOYIiBHI BHpPOOHHIITBA Ta
MPUKJIaIHA MEXaHIKay.

3microBuii Mmoaysb 1: 3aransHa nekcuka (General Engineering Vocabulary).

Tema 3ausaTrsa: Beryn g0 kypcey. [Ipodecis imxkxenepa-mexanika. CydacHa iHxkeHepis Ta nmpodeciiina
etnka. Crnenudika mpodeciiiHol aHTIilcbkoi MOBU. Ponb ¢axiBisg 3 NpHUKIATHOT MEXaHIKH B
riobanizoBanomy cBiTi (Inayctpis 4.0).

TpuBajicTs 3auaTTa: 90 xBrmH (2 akajeMivHi TOAUHN).

Tun 3auarTa: Berynae npakTudne 3aHATTS 3 GopMyBaHHS 0a30BO1 IHIIOMOBHOT TEPMIHOJIOTTYHOT
KOMITETEHTHOCTI Ha 3aca/iaX MpeMEeTHO-MOBHOTO iHTerpoBanoro HaB4danus (CLIL).

1. DYHIAMEHTAJBHE METOJOJIOTTYHE OGIPYHTYBAHHS TA META
SAHATTA

Po3poOka mporo 3aHATTA Oa3yeThCsl HAa SKOPCTKiM 1HTErpamii JIHTBICTHYHOTO Martepiany y
BY3bKO()axoBUIl KOHTEKCT MPUKIATHOI MeXaHIKU. BiAMoOBiqHO 10 CydyacHUX BUKIIHMKIB, BOJOIIHHS
1HO3eMHOIO MOBOIO TPaHC(POPMYETHCS 3 0a30BOT KOMYHIKATHBHOT HABUYKH Ha KPUTHYHO BAXKIJIMBUH
IHCTpyMEeHT emicTemMojoriunoro mnomyky, po6otu 3 CAD/CAM cucremamu Ta aHamuizy
KOHCTPYKTOPCHKOI JOKYMEHTAIlii.

. Jlinrpictuuna (komyHikaTtuBHa) Mera: O3HalloMuTH 3700yBadiB (haxoBOi MepeABHILOL
ocBitH 3 KoH1enuiero English for Specific Purposes (ESP). CpopmyBatu 6a30Buii kareropiajbHU
amapar i iaeHTUdIKalii OCHOBHUX Tramy3eil mammHoOyayBaHHs (Mechanical, Manufacturing,
Mechatronics, Materials Engineering) Ta ommcaTé iX B3aEMOJII0 B MEXaxX CY4acHHX
KOMI'IOTEPH30BAHUX BUPOOHMIITB.

. OcsiTHs (paxoBa) mera: ChopMyBaTH YCBIIOMJIEHHS POJIi Cy4aCHOTO 1H)KEHEpa-MexaHiKa
B €MI0XY TJ100aizallii, 30kpemMa B KoHTeKcTi [HaycTpii 4.0, aBToMaTH3a1lii BUpOOHUIITBA Ta IHTErparii
MalIMHOOY/IBHOTO CEKTOPY YKpaiHM 10 €BPONEHCHKOTO MPOMMCIOBOIO MpOCTOpY. Po3rnsHyru
napajurmy couianbHOI BiIMOBIIATBHOCTI Ta MPOdeciiiHOi €TUKH PU KOHCTPYIOBAaHHI MEXaHi3MiB.

. IIcuxoaoro-nenaroriuna (Trauma-Informed) metra: Ockinbku Kypc 0a3yeTbes Ha 3acajiax
aHJIparoriky Ta BpaXxOBY€ HAsSBHICTh B ayJAMTOPISAX BETEpaHiB, yUaCHUKIB O0OMOBHUX 1ii Ta oci0, sKi
MOCTpak1ajiy BiJl HACHIJKIB BIMHMU, MeplIe 3aHITTS Ma€ Ha METI CTBOPEHHS MPOCTOPY abCOIIOTHOI
ncuxosoriynoi 0esneku. Bnposamkyerbes npasuio «Crom-cioBay (Trigger Warning & Opt-out) Ta
JeKJIapyeThCs AECTUTMATU3AI[is] MOBHUX TOMUJIOK.

@®opMoOBaHI KOMIIETEHTHOCTI Ta mnporpamMHi pe3yabTraTd HaB4yaHHsa (3rigHo 3 OIIIl Ta

Crannaprom):

. 3K3: 3parHicTh CHIIKYBaTHCS JEpPKaBHOIO MOBOIO (peali3yeTbcs uepe3 aJeKBaTHUM
TEeXHIYHUN TiepeKiaj 0e3 KaabKyBaHHS TEPMIHIB 3 MEXaHIKH).

. 3K4: 3naTHICTH CHIIKYBaTHCS 1HO3€MHOKO MOBOIO (0a30Be CHpPUHHATTS 1HKEHEPHOIO
MalIMHOOYIBHOTO AUCKYPCY).

. CK4: 3patHicTh 3aCTOCOBYBaTH KOMI'ToTepu30BaHi cucteMu npoektyBanHa (CAD, CAM,
CAE) ta cneniianizoBane [13 (uepe3 3aHypeHHS B aHTJIOMOBHY TEPMIiHOJIOTIIO).

. PH10: BinbHO crijIKyBaTHCs YCHO 1 MHUCHMOBO JEPKaBHOIO MOBOIO, IO BKJIIOYA€ 3HAHHS

creniajabHOT TEPMIHOJOTII.



o PH14: BukoHyBaTu MOJICTIOBAHHS JIeTaJIel, MEXaHI3MiB 1 KOHCTPYKIIIH y BUTJISA/I TEXHIYHUX
1 pobounx KpecieHb (0a30Be pO3yMIHHSI aHTJIOMOBHUX CIIeTIH(iKaIIiif).

2. JUIAKTHYHE, MATEPIAJIBHO-TEXHIYHE TA IH®OPMAIIVHE
3ABE3IIEYEHHSA

. Texniuni 3acodou: MynbTuMeniiianil KomIuieke (mpoektop, exkpas, I1K) mis nemoncrpartii
Mpe3eHTaIlifHUX MaTepianiB Ta Bizyamizanii podotu BepcraTis 3 UIIK.
. HaBuanbHo-MeTOAUYHe 3a0e3meuveHHsi: PoOoui 3ommtH-riocapii  (Student's Log),

PO3IpYKOBaHI aBTEHTUYHI TEKCTH JJISl aHATITUYHOTO YU TAHHS, OTIOPHI TAOJHIII 3 IEPETIKOM Tramy3en
MPUKJIATHOT MEXaHIKU Ta (YHKIIOHAIBHUX JTI€CIIB.

. Indgopmaniiine 3ab6e3nevennsi: Jloctyn no xopnoparuBHoi miatdopmu LMS (Moodle /
Google Classroom) j1st MOJaIbII0i ACHHXPOHHOT POOOTH.

3. XPOHOMETPAXKX TA CTPYKTYPHA APXITEKTYPA 3AHATTA (90

XBHJIMH)

1. Opraunidauiiinnii  eran. [lexnaparis mnomiTukd Kypcy Ta Trauma-Informed ertukwm
(Orientation & Policy Briefing) — 15 xB.

2. Jlekcuko-koHuenTyaabHuii 6,10k 1: ["any3eBuii moain cyyacHoi npuknaanoi mexaHiku (The
Branches of Mechanical Engineering) — 20 xs.

3. Jlexcuko-koHuentyaabHui 60k 2: [Ipodins kommereHIii imkeHepa-mexanika (Action
Verbs in ESP) — 25 xs.

4, AHaJliTHYHe YMTAHHS Ta akajeMiuHa auckycis: Etuka ta Buxnmmku Iamyctpii 4.0
(Academic Reading & Discourse) — 20 xs.

o. JeOpudinr, mixBeneHHs miICyMKiB Ta oprasizauis camocTiiiHoi poootu cayxauiB (CPC)
— 10 xB.

4. PO3rOPHYTHUIM CUEHAPIA 3AHSITTS TA HABYAJIbHI APTE®AKTHU
(WORKBOOK MATERIALYS)

ETAII 1. OpranizaniiiHuii eTan Ta KOMyHiKaTHBHa opieHTanis (15 xB)

Bukaanau (T): Good morning, esteemed colleagues. | address you as colleagues because, from this
moment, we are simulating a real-world professional engineering environment. Welcome to the
course "English for Specific Purposes” tailored strictly for Applied Mechanics and Computerized
Manufacturing. Y mnpoueci BiIOyZOBHM MPOMHCIOBOrO MOTEHI[ialy YKpaiHUM Ta BIPOBAKEHHS
texHousorii [uaycrpii 4.0, TeXHIUHA aHTIIIIChKA MOBaA repectae OyTu abCTPaKTHOIO T'yMaHITapHOIO
JMCLUIUTIHOI. BoHa cTae iHCTpyMeHTOM Jutst mporpamyBaHHs BepcraTiB 3 UIIK, po6oTH B cuctemax
SolidWorks um AutoCAD Ta 3aco6oM KoMyHiKauii 3 MDKHApOJHUMHU 1HKUHIPUHTOBUMU
KOMITaH1sIMU.

(Buknaoau nepexooums 00 6CIMAHOBIEHHS NPABUL NCUXOLO2IYHOI eKOI02IT).

T: Before we dive into technical vocabulary, we must establish the rules of our academic
environment. We operate under a Trauma-Informed Approach.

o The Opt-out Rule (IIpaBuio "Cron-ciioBa"): SIKIo0 M 0OTOBOPIOBATHMEMO CKJIAIHI
BUpOOHNYI cUTYallil (HallpuKjaa, aBapii Ha BUPOOHUITBI, TpaBMaTH3M IIpH poOOTi 3 MEXaHI3MaMH),
1 1151 TeMa BUKJIMKA€E y Bac IUCKOM(OPT, B MaeTe Oe33amnepeuHe npaBo BIAMOBUTHCS BiJl y4acTi B
muckycii. Koanux mrpaguux 6aiis 3a 1e He nepeadadyeHo.

. Validation of Experience (Banigauis nocBiny): bararo 3 Bac MaroTh 00iHOBHiIl JOCBiX
po0oTH 3 TEXHIKOIO a00 BUPOOHHUNI TOCBIA (JyalibHa OCBiTa). Bam g0cBia € pecypcom, 1 Mu OyaemMo
a/lanTyBaTH MOTO /10 aHTJIOMOBHOT'O 1H)KEHEPHOTO JUCKYPCY.

. Academic Integrity (Akagemiuna go0poyecHicTh): BUKOpUCTaHHS IITyYHOTO 1HTENEKTY
abo Google Translate nns renepauii ¢iHaJIPHUX MEPEKIATIB KPECICHb YW MaHyalliB CYBOPO
3a00poHEHO. MU BUMMOCS MUCIUTH aHTJINHCHKOIO 1H)XEHEPHOIO TEPMIHOJIOTIEI0, a HE KOMIIOBaTH
qyX1 aJITOPUTMH.

ETAII 2. Jlekcuko-koHuentyaabuui 0Jok 1: I'anyzeBuid moxis (20 xB)

T: Applied mechanics is a complex, interconnected organism. A modern CNC machine cannot
operate without mechanical engineers who design the moving parts, manufacturing engineers who
program the tool paths, and materials engineers who select the correct steel alloys. Let's map this
ecosystem.

[MYJIbTUMEIIMHUAN CJANJ 1: THE ECOSYSTEM OF APPLIED MECHANICS]



Task 1: Terminological Mapping (Po0oTa 3 JlekCHYHUMH MaTPUISIMH)
Read the comprehensive definitions of the main engineering branches related to your specialty. Match

the English terminology (1-4) with its functional description and

the corresponding Ukrainian

equivalent.

Engineering Functional Description (English) Iepexaax mas riaocapiro
Branch (Ykpaincbka)

1. Mechanical | Focuses on the design, analysis, and | MammHoGyayBaHHS /
Engineering maintenance of physical machines, kinematic | Mexaniuna inxkenepis

systems, and moving parts (e.g., gears, shafts,
bearings, and drivetrains).

2. Manufacturing
Engineering

Deals with the processes of converting raw
materials into finished products. It involves
machining operations (milling, turning),

TexHoJ1oris
MaIIMHOOY/yBaHHS /
Inzkenepist BHUpoOHUIITBA

CAM programming, and production line

optimization.
3. Mechatronics | Involves the synergistic integration of | MexarpoHika Ta
& Robotics mechanical engineering with electronics and | po6ororexnika

intelligent computer control in the design and

manufacturing of industrial robots and

automated systems.
4. Materials | Specializes in the properties of matter and its | Marepiaio3naBcTBO /
Science applications to various areas of science and | Inskenepist MaTepiaJjiiB
Engineering engineering. It focuses on selecting metals,

alloys, and polymers based on their tensile
strength and hardness.

(Memoouuna npumimxa: Buxnadau npogodums ¢ponmanbHe ONUMY8AHHS, NPOCAYU CAYXAUIG
Hasecmu NPUKIaou 83aemooii yux eanyseil. Hanpuxnao: "A Mechanical engineer designs the gears,
a Materials engineer selects the high-carbon steel, a Manufacturing engineer programs the CNC
machine to cut it, and a Mechatronics engineer integrates the robotic arm to assemble the final
product™).

ETAII 3. Jlekcuko-koHuentyaabuuii 6s10k 2: [Ipogine komnerenuiii (25 xB)

T: Now, let us narrow our focus strictly to your profession: Applied Mechanics and Computerized
Manufacturing. When you write your international CV (Curriculum Vitae) later in this course, you
cannot use passive, weak language. You must use Action Verbs to describe your functional duties
(pyHKIIOHATBHI 000B'SI3KM).

Task 2: Action Verbs in Technical Discourse (PopMyBaHHS$ CJIOBHMKA)

Analyze the following professional competencies. Pay close attention to the bolded action verbs.
Write them down in your Student's Log (3ommr-riocapiii) alongside their precise Ukrainian
translation in the infinitive form.

1. To design and model 3D mechanical components using advanced CAD (Computer-Aided
Design) software like SolidWorks or AutoCAD. (Ilpoekmysamu ma mooentosamu mpueuMipHi
MeXaHiuHi demaini 3 GUKOPUCAHHAM Nepedo6ozo 113).

2. To program and operate CNC (Computer Numerical Control) machine tools for high-
precision manufacturing. (Tlpocpamysamu ma excniyamysamu epcmamu 3 YUCLIOBUM NPOSPAMHUM
KepyBaHHAM OJisl BUCOKOMOYHO20 BUPOOHUYMEA).




3. To assemble and maintain complex mechanical drive systems, including gearboxes and
hydraulic actuators. (36upamu ma obcryeoeyeamu CKIAOHI MEXAHIYHI CUCMeEMU NPUBoOis,
BKIIOYAIOUU PEOYKMOpU ma 2i0pasiiuti akmyamopu,).

4. To select appropriate materials based on parameters such as tensile strength, elasticity, and
hardness. (Obupamu 6i0no6ioni mamepianu Ha OCHO8I MAKUX NAPAMEMPIS, K MIYHICIb HA PO3PUS,
npyJUCHICMb ma meepoicma).

5. To ensure strict adherence to Health, Safety, and Environment (HSE) protocols during
hazardous machining operations. (3a6esneuysamu cysope dompumarns RPOMOKOJLIE OXOPOHU NPayi,
300p08'ss ma Q08K Ni0 YAC BUKOHAHHS HeDe3neuHUx pobim 3 Mexaniunoi 00pooKu,).

Bnpasa na 3akpimiienns (Guided Practice):

Buknanay npomnonye ciayxayam cutyaTtuBHI mozeni (Cumyayia: Bu na cnigbecioi 6 misxcHapoonii
IHIICUHIPUH2O0BIL KOMNAHIT).

3aBaannsa: CkianiTh OIHE PO3TOPHYTE PEUYCHHS AHTJIIHCHKOIO MOBOIO, BUKOPHUCTOBYIOUM [[BA
niecioBa 3 TabuIll, o0 onucaTH, YUM BH OyaeTe 3aiMaThCs IMiCIIs BUTYCKY.

OuikyBaHa BianoBinb ciayxaua: "As a qualified mechanical engineer, my duty is to program CNC
machines and to design 3D components using CAD software."

ETAII 4. AnanitTuuHe ynTaHHsa Ta quckycis (20 xB)

T: An engineer without an understanding of professional ethics and modern context is a liability.
Your precision determines whether an aircraft engine functions safely or a manufacturing line
operates without injuring workers. Let us engage in Academic Reading to explore the ethical and
global dimensions of your profession in the era of Industry 4.0.

Task 3: Academic Reading & Analytical Comprehension

Instruction: Read the following authentic-style academic text. Apply the Skimming strategy to grasp
the main idea, and the Scanning strategy to extract specific terminology related to automation, ethics,
and applied mechanics.

TEXT: THE EVOLUTION AND ETHICAL IMPERATIVES OF APPLIED MECHANICS IN
THE ERA OF INDUSTRY 4.0

Historically, the role of a mechanical engineer was strictly confined to the manual drafting of
blueprints and the physical operation of conventional lathes and milling machines. However, in the
highly globalized context of the 21st century and the advent of Industry 4.0, this paradigm has shifted
dramatically. Today, an applied mechanics specialist is not merely an operator of machinery; they are
key figures in integrating physical production with digital technologies, the Internet of Things (IoT),
and automated smart factories.

The integration of global supply chains and international manufacturing networks demands that
mechanical engineers operate under universally accepted technical standards (such as ISO and DIN).
The primary ethical imperative of any engineering professional is public safety and product
reliability. An ethical engineer operates under a code of conduct that strictly prohibits compromising
structural integrity, ignoring material fatigue limits, or bypassing Health, Safety, and Environment
(HSE) protocols to accelerate production or maximize corporate profit.

Furthermore, the contemporary drive towards sustainable manufacturing has introduced a severe
environmental obligation. Engineers in applied mechanics are now legally and morally responsible
for optimizing machining processes to reduce material waste (scrap), lower energy consumption of
machine tools, and design mechanisms that have a longer lifecycle and can be safely recycled. The
modern professional must possess the capability to seamlessly integrate CAD/CAM technologies
with profound social responsibility. Thus, extreme technical precision must be constantly balanced
with unwavering ethical standards.

CoxkpariBebkuii giajor ta nepesipka posyminns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for the following concepts:
«moxapni ma ¢peszepni sepcmamuy (lathes and milling machines), «cmpyxmypna yinicuicmo»
(structural integrity), «cmanuii/exonozciunuii pozeumox eupobnuymesay (sustainable manufacturing),
«sioxoou mamepianie/opyxmy (material waste / scrap).

2. Analytical Question 1: According to the text, how has the role of the mechanical engineer
evolved from historical times to the era of Industry 4.0?



3. Analytical Question 2: What is defined as the "primary ethical imperative,” and why is it
critical when working with international manufacturing networks (ISO/DIN)?

4. Ethical Case Study (Debate): Imagine a scenario where a production manager asks you to
bypass a safety guard on a CNC milling machine to speed up the manufacturing of a batch of parts
and avoid financial loss. Based on the "code of conduct” mentioned in the text, how must an ethical
mechanical engineer respond in English?

ETAII 5. 1eopudinr ta opranizauis Camocriiinoi podortu cayxauis (CPC) (10 xB)

Pedurexcis (Wrap-up):

T: Look at the linguistic and conceptual progress you have made in just 90 minutes. You have mapped
the mechanical engineering disciplines, adopted the action verbs of a true professional, and engaged
in a high-level academic discourse on engineering ethics and Industry 4.0 obligations. You are no
longer just learning a language; you are mastering a critical engineering tool for your future career.
Opranizaunis CPC (Independent Work Assignment):

BianmoBigHO 10 cTpyKTypHOI Mozem AucHMILIIHK (3MicTOBHM Momynb 1), camocTiiiHa poboTta €
KPUTHYHO BXXJIMBOIO 111 (JOPMYBAHHS €IICTEMOJIOTIYHOI aBTOHOMIT 1HXKEHEepa-MeXaHiKa.

. 3apnannst 1 (Temarumune ykJgagaHHsi riocapiw): Posmoyatu  dopmyBaHHS
iHMBiTyansHOTO ABOMOBHOTO riocapito (Bilingual Technical Glossary). OmpairoBat JIeKCUKY
CHOTOJIHILITHBOTO 3aHATTS Ta BUMTUCATH MIHIMYM 25 TEpMiHiB (3 TPAHCKPHUIIIIEIO Ta MEPEKIATA0M), 1110
CTOCYIOTBCS Tally3el MPUKJIaIHOT MexaHiku, faieciiB aii (Action Verbs), rexnonoriit CAD/CAM Ta
KoHueniit oxoponu npaui (HSE).

. @opmar BuKOHaHHA: [Jlocapili BeneThCs y CHEIIaIbBHOMY pPOOOYOMY 30MIMTI abo y
uudpooMy popmari 3 BukopuctanusaM miardopm Quizlet / Anki.
. Taiim-menexxkment (Trauma-Informed Policy): [dns cnyxauiB, siki HaBYalOThCS 3a

nyaibHOI (DOPMOIO Ha 3aBOJaX, MPOXOAATh MEAUYHY peadimitaiiro abo 3amydeHi J0 BiHCHKOBOT
CITy’KOH, i€ alanTHBHUNA TaliM-MEHEKMEHT — Jeanaiian BUKoHaHHS 1boro CPC mMoxyTh OyTH
IIPOJIOHTOBAaHI B 1HAMBIIyaTbHOMY HOPSIKY 32 MONEPEAHIM y3TOKEHHSM.

. ACHHXPOHHUI KOHTPOJb: Matepianu (¢dorokomii 30muTa ab0 MOCHIAHHS Ha IH(PPOBHIA
CIIOBHUK) HEOOXiJHO 3aBaHTaAXXUTU Ha KopropaTuBHy Muiargopmy LMS Moodle go mouatky
HACTYITHOTO MPAKTHYHOTO 3aHATTS.

METOJUYHA PO3POBKA IPAKTUYHOI'O 3AHATTS Ne 2

Hapuaabna aucumumniiina: [HozemMHa MoBa 3a po¢eciiiHUM CHpPSIMYBaHHSIM.

CrnenianabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpogeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MPUKIIAJHA MEXaHIKay.

3micToBuii Moxyas 1: 3aransHa nekcuka (General Engineering Vocabulary).

Tema 3anarTa: [amy3i imxeHepii Ta mammHoOyayBaHHs. (The Branches of Engineering and
Manufacturing).

TpuBanicts 3ausarTsa: 90 XxBunuH (2 akageMiuHi TOAUHH).

Tun 3anarrsa: [Ipaktuyne 3aHATTA 3 GOpPMYyBaHHS 1HIIOMOBHOI TEPMIHOJOTIYHOI KOMIETEHTHOCTI
Ha 3aca/iax MpeIMEeTHO-MOBHOT0 iHTerpoBanoro HapuaHHs (CLIL) 3 BUKOpUCTaHHSAM IHTEPAaKTUBHUX
METO/IIB.

1. DYHIAMEHTAJIBHE METOJOJIOT'TYHE OBIPYHTYBAHHS TA META
3AHATTA

Po3poOka mporo 3aHATTA Oa3yeThCsl Ha JKOPCTKIM 1HTerpamii JIHIBICTUYHOTO MaTepialy Yy
BY3bKO(axoBuil KOHTEKCT. BiMOBIHO 1O CydyacHUX BHUKIMKIB, (axiBellb 3 MPUKIATHOI MEXaHIKU
MOBUHEH YITKO PO3YMITH CTPYKTYpPY CBITOBOTO IIPOMHCIIOBOIO BHMpPOOHHMIITBA Ta BMITH
Kjacu(iKyBaTH Taiays3l iHKeHepil 1H0O3EMHOI0 MOBOIO.

. Jlinrpictuuna (kKomyHikaTuBHa) MeTa: Po3mmpuru 06a30Buil KaTeropiajJbHUM amapat
3100yBaviB OCBITH TEPMIHOJIOTI€I0, 110 OMUCYE KIIFOUOBI Taly3l 1HKeHepii: aBToM0o0171e0yayBaHHs,
aepOKOCMIUHY Taily3b, CyJHOOYIyBaHHS Ta 3arajbHe MammHoOynyBaHHA. ChopMyBaTH HaBHUUKU
BUKOPHUCTAHHS JI€CIIB BUpOOHNYMX IpoleciB (to manufacture, to assemble, to cast, to machine).

. OcBiTHsa (¢axoBa) mera: JleramizyBaTH pPO3YMIHHS CTyJIEHTaMH TOTO, IO MeXaHI4Ha
1HXKeHepisl 3aiMaEThCsI MPOEKTYBAHHAM Ta BUPOOHUITBOM 1IHCTPYMEHTIB 1 MalllMH, @ TAKOX BKIIOYA€E



MOPCBKY, aBTOMOO1JIbHY, aepOHABTUUHY Taily3i, CHCTEMH OIAJICHHS Ta BEHTUJIALIT TOI0. Po3rissnyTu
YKUTTEBUN ITUKJI BAPOOHUIITBA BiJl 171€1 IO TOTOBOTO MIPOJIYKTY.

. Ilcuxosoro-nenaroriuda (Trauma-Informed) meta: [IpogoBKeHHS TIATPUMKH TPOCTOPY
aOCOJTIOTHOI TICUXOJIOTIYHOT Oe3MeKku B aynuTopii. 3abe3nedueHHs nepeadaqyBaHOCTI HAaBYAIBHOTO
MpoIiecy Yepe3 YiTKe JOTPUMaHHs TaiiM-MeHeKMeHTy. linTpuMka Bamigarii J0CBiqy: 3aTy4eHHs
MPAaKTUYHOTO JIOCBiAY CiyxadiB, SKi MpamoOTh abo MpaloBald HA MAIIMHOOYIIBHUX
MiIPUEMCTBAX, JI0 CHIJIBHOTO 0OTOBOPECHHSI.

@®opMOBaHI KOMIIETEHTHOCTI Ta mnporpamMii pesyjabratd HaByaHHsa (3rizno 3 OIIIl Ta

Crannaprom):

. 3K3: 3paTHicT, CHOUIKYBaTHCS JEPKABHOIO MOBOIO (4Uepe3 3IIHCHEHHS TOYHOTO
TEPMIHOJIOTTYHOTO TIEPEKIIATY).

. 3K4: 31aTHICTh CIIUIKYBATHCS iHO3EMHOIO MOBOIO B MPO(ECIHTHOMY CEpEeI0OBHIILII.

. CK6: 3natHicTh OonmucyBaTH Ta Kiacu(ikyBaTH TEXHIYHI 00'€KTH Ta BHPOOHHUYI MpOIEcH
(ramy3i MamuHOO Y/ TyBaHHS).

. PH10: BinpHO CHOUTKYBaTUCS YCHO 1 THCHMOBO, IO BKJIIOYA€ 3HAHHS CHEI[iabHOT
TEPMIHOJIOTI].

2. JUJAKTHYHE, MATEPIAJIBHO-TEXHIYHE TA IH®OPMAIIVMHE
3ABE3IIEYEHHA

. Texuiuni 3acodu: MynpTuMeniiHuii Komrieke (MpoekTop, cmapt-aomka, IIK) mis
Bi3yaumizamii pi3HUX Traxy3eil MaImMHOOY/yBaHHs Ta IEMOHCTpAIlii HABUYAIBHUX TJIOCAPIiiB.
. HaBuanabHo-MeToauuHe 3a0e3meyeHHsi: PoOoui 3omumtu-rinocapii  (Student's Log),

PO3/IaTKOBI MaTepianyd 3 aBTEHTHYHUMH TEKCTaMH (aJamnToBaHi CTATTi 3 Taly3eBUX KYPHAIIB),
JIEKCHYHI TaOIHITi-MaTPHIIi.

. Indopmaniiine 3a6e3meuenns: Jloctyn mo xoproparuBHoi iargopmu LMS (Moodle /
Google Classroom) 1151 OTpUMaHHS 3aBJIaHb CAaMOCTIHHOT poOOTH Ta riiocapiiB.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTA (90

XBHJIMH)

1. Opranizauniiinuii eran. Akryamizaiis 3HaHb, NEpeBipKa TOTOBHOCTI JO 3aHATTS Ta
HanmamTyBaHHs Ha Trauma-Informed etuxy (Warm-up & Environment Setting) — 10 xB.

2. Jlekcuko-koHuentyanbHuii  O6aok  1: Knacudikamis  ramyseit  iHxkeHepii  Ta
MamnHoOyyBanHs (Mapping the Engineering Branches) — 25 xB.

3. Jlekcuko-koHuentTyagabHuid 00k 2: Jlekcuka BupoOHWumMX mporeciB (Vocabulary of
Production & Manufacturing) — 20 xs.

4, AHaJliTHYHe YMTAHHA Ta auckycis: [nobanpHuUi nanamadr cydacHOoro BHUPOOHMIITBA
(Academic Reading & Comprehension) — 25 xB.

o. Jeopudinr, mixBeneHHs niacymkiB Ta opradizaunisi camocriiiHoi podotu cayxauis (CPC)
— 10 xB.

4. PO3rOPHYTUIM CUEHAPIA 3AHSITTS TA HABYAJIbHI APTE®AKTHU
(WORKBOOK MATERIALYS)

ETAII 1. OpranizaniiHui eTan Ta KOMyHikaTUBHA opicHTanis (10 xB)

Bukaagau (T): Good morning, colleagues. Welcome to our second practical session. Last time, we
established our ground rules and discussed the role of a mechanical engineer in a globalized world.
Today, we are going to expand our horizon and look at the massive industry where you will apply
your skills: the manufacturing and engineering branches.

(Buknaoau nazadye npo emuky 6e3nexku).

T: As always, we maintain a Trauma-Informed environment. If any discussion about heavy industry
or manufacturing scenarios feels overwhelming, you have the absolute right to use the "Opt-out™ rule
without any academic penalty. Your psychological safety is my priority. For those who already have
practical experience in factories — please, share your insights when we discuss the manufacturing
processes. Your real-world experience is highly valuable here.

ETAII 2. Jlekcuko-koHuenTyaabuuii 010k 1: I'amy3seBuii mogia (25 xB)

T: Applied mechanics does not exist in a vacuum. It is the backbone of multiple industries. Whether
you are building an airplane, a cargo ship, or an automated assembly line, the principles of mechanics
remain the same. Mechanical engineering encompasses several vital sectors. Let us map them out.



[MYJAbTUMEJIINHUM CJIAW] 1: THE LANDSCAPE OF MODERN MANUFACTURING]
Task 1: Terminological Mapping (Knacudikamisa ramy3seii) Read the definitions of the specialized
branches of engineering. Mechanical engineering includes marine, automobile, aeronautical, heating
and ventilating, and others. Match the English terminology (1-5) with its functional description and
the corresponding Ukrainian equivalent for your glossary.

Specialized Branch | Functional Description (English) IMepexnax aas  riocapiio
(Ykpaincbka)

1. Automotive | The design, manufacture, and operation | ABTomo06ie0yayBaHHs /

Engineering of motorcycles, automobiles, and trucks. | ABTomo6isibHa iH:KeHepis

It heavily involves automated assembly
lines and robotics.
2. Aerospace /| Deals with the development of aircraft | Aepokocmiuna iHxkenepisi /

Aeronautical and spacecraft. Requires advanced | ABiaGyxyBaHHs
Engineering knowledge of aerodynamics, lightweight

materials, and high precision.
3. Marine | Focuses on the design, construction, and | CyanobyayBanusi / Mopcbka
Engineering / | maintenance of ships, submarines, and | inskenepist
Shipbuilding offshore structures (like oil rigs).
4. Heavy Machinery | The production of large industrial | Baskke MammHoGy1yBaHHS
Manufacturing equipment, such as excavators, cranes,

mining equipment, and agricultural

tractors.
5. Precision | The design and manufacture of highly | Toune MmammnoGyxyBanHs
Engineering accurate components and machines,

where tolerances are measured in
micrometers.

ETAII 3. Jlekcuko-KoHUeNnTyaabHUi 0J10Kk 2: Jlekcnka BUPpoOHU4uX npouecis (20 xB)

T: Knowing the industry is only the first step. You must be able to describe what happens inside these
factories. Production management is concerned with planning and controlling industrial processes
which produce and distribute products and services|[cite: 9]. Let's learn the verbs that describe these
exact industrial processes.

Task 2: Action Verbs of Production (opmyBaHHS C10BHUKA BUPOOHUYHMX NPOLECiB)

Analyze the following vocabulary items. These verbs describe how raw materials become finished
products. Write them down in your Student's Log with their exact Ukrainian translations.

1. To manufacture: To make a product on a large scale using machinery. (Bupo6asmu,
6UCOMOBJIAMU — 6 NPOMUCTIOBUX Macmma6ax).

2. To assemble: To fit together the separate component parts of a machine or other object.
(36upamu, Mmowmyseamu — 3 OKpemux oemaeil).

3. To cast: To shape molten metal or plastic by pouring it into a mold. (Biorusamu — naoasamu
Gopmy posnnasnenomy memany y hopmi).

4. To machine: To make or operate on (a part or material) with a machine tool (like a lathe or
mill). (Obpobsmu mexaniuno, 0o6pobasmu pizannuam na eepcmani).

5. To automate: To convert a process or facility to be operated by largely automatic equipment.
(Aemomamu3zysamu,).

6. To optimize: To make the best or most effective use of a situation or resource.
(Onmumizysamu).

Bnpasa na 3akpiniienns (Contextual Practice):

Buknagau nmpomnoHye CTyIeHTaM CKJIACTH KOPOTKI PEUeHHs, 1Mo MoenHykoTh ramy3b (Task 1) ta
niecinoBo (Task 2).

Cumyayisn: Bu Ha MDKHApOJHIA BUCTaBIl MamIMHOOYAyBaHHS. [I0SCHITH 1HO3EMHOMY KOJI€3i, 1110
pPOOHTH BaIlla KOMIaHis.

Ouixysana 6ionosios ciyxaua: "In our automotive plant, we use robotic arms to assemble the car
chassis and automate the production line."

ETAII 4. AnasniTu4yHe YMTAaHHSA Ta TUCKYCis (25 XB)



T: Now we will apply our new vocabulary in a professional context. We are going to read a text about
the shift from traditional manufacturing to modern, computer-controlled industries.

Task 3: Academic Reading & Analytical Comprehension

Instruction: Read the following text. Use the Skimming strategy to understand the general evolution
of manufacturing, and the Scanning strategy to locate specific terms related to production
management.

TEXT: THE GLOBAL LANDSCAPE OF MODERN MANUFACTURING

Manufacturing is the process of converting raw materials into finished products. Historically, this
required immense manual labor and traditional machining techniques. Today, the landscape of
industrial production is radically different due to the integration of computer science and applied
mechanics.

Modern mechanical engineering focuses heavily on production management. Production
management is concerned with planning and controlling industrial processes which produce and
distribute products and services[cite: 9]. In large-scale manufacturing facilities, assembly lines are
utilized to ensure a steady, continuous flow of components. For instance, in the aerospace and
automotive industries, raw materials such as high-strength steel and lightweight aluminum alloys are
cast, forged, and machined into precise parts.

These parts are then transported to an assembly line where industrial robots and technicians work
together to assemble the final product. The ultimate goal in these facilities is to optimize efficiency
and minimize downtime. Advanced CNC (Computer Numerical Control) machines have automated
many of the processes that once required manual intervention. Consequently, today's applied
mechanics specialist must be as comfortable writing code for a machine tool as they are understanding
the physical properties of the metal being cut.

CoxkpariBebkuii giajor ta nepesipka po3yminns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for the following concepts: «ecomosa
npooykyisy (finished products), «cuposuna» (raw materials), «ckradanwni niniiy (assembly lines),
«npomucnosi pooomuy (industrial robots).

2. Analytical Question 1: According to the text, what is the primary focus of production
management? (Answer: Planning and controlling industrial processes which produce and distribute
products and services|[cite: 9]).

3. Analytical Question 2: How has the role of the applied mechanics specialist changed with
the introduction of CNC machines?
4. Professional Case Study (Discussion): Imagine a factory is experiencing too much

"downtime" (4ac mpocToro) on their manual assembly line. Using the vocabulary from today, propose
a solution in English to improve the situation (e.g., "We should automate the process using CNC
machines to optimize efficiency").

ETAII 5. 1eopudinr ta opranizauis Camocriiinoi poootu cayxauis (CPC) (10 xB)

Pedurexcist (Wrap-up):

T: Excellent work today, colleagues. You have successfully mapped out the major branches of
engineering and acquired the critical action verbs used in global manufacturing. You are building a
strong, professional English vocabulary that will serve as the foundation for reading technical
manuals and communicating with international engineering teams.

Opranizaunis CPC (Independent Work Assignment):

BinmosigHo 10 mporpamMu, camocTiitHa poboTa € 000B'I3KOBOIO TSI 3aKPIMJIEHHsT MaTepiamy.

. 3apnanns 1 (Po3mmpenHs riocapir): Jlomaiite 10 CBOT0O 1HAWBIIYaIbHOTO JBOMOBHOTO
riocapito (Student's Log) 20 HOBUX TepMiHIB 3 CHOTOJHINIHLOTO 3aHATTS (HA3BU ranxysei, TieciioBa
BUPOOHMYMX TMpOILECiB, TEPMIHU 3 TeKcTy). OOOB'I3KOBO BKaXIiTh TPAHCKPHUIILIIO Ta MPHUKIAJ
BUKOPHUCTAHHS B PEUCHHI.

. 3aBaannsa 2 (AHajdiTMYHMI nepekyaa): 3HaWIITH y Mepexi [HTepHET KOpPOTKHUN OIuc
(Profile) Oynb-sxoi Bimomoi MixkHapoHOI MamMHOOYyAiBHOT KoMnaHii (Hanpukiaz, Boeing, Toyota,
Caterpillar, Siemens). Bunumiite 3-4 pedeHHS aHIIIMCHKOIO MOBOIO, JI€ OIMUCYETHCSA IXHIN
BUPOOHUYHIA MIpoLIeC, Ta 3p00iTh MUCEMOBUI MEPEKIal YKPaiHCHKOO.

. Taiim-menexxment (Trauma-Informed Policy): [lemmaiin BUKOHaHHS 3aBIaHHS — [0
MOYaTKy HACTYIMHOTO MPAKTUYHOTO 3aHATTA. st ciyxauiB, siki MalOTh O0'€KTHBHI YCKIIQTHIOIOU]



ob0craBuHu (poOoTa Ha BHPOOHHUITBI, pealbimiTaiis), AeIaifH Moxe OyTH I1HIWBITYaJIbHO
MPOJIOHTOBaHUH 3a 3aIUTOM.

. ACHHXPOHHHI KOHTPOJIb: DOTOKOMiT BHUKOHAHOTO MEPEKJIaay Ta CTOPIHOK TIJI0Capiro
HEOOX1THO 3aBaHTAXHUTH Ha KopmopatuBHY miargopmy LMS (Moodle / Google Classroom) y
BiJIMTOBITHUH PO3ILIL.

METOJUYHA PO3POBKA IPAKTUYHOI'O 3AHATTS Ne 3

HapuanbHa qucuumiina: [HozeMHa MoBa 3a npodeciinum crpsmyBaHHsM. CnenianbHicTb: 131
«IIpuxnanna mexanika». OcBiTHBO-TIpodeciiina nporpama: «Komm'torepru3oBaHi MalTMHOOY/IiBHI
BUPOOHMIITBA Ta TpUKIATHA MexXaHika». 3micToBuili moayanb 1: 3arampaa nekcuka (General
Engineering Vocabulary). Tema 3ausitrsi: Iixenepni marepianu: metanu (Ferrous and non-ferrous
metals). TpuBaaictb 3ansitTsa: 90 xBwinH (2 akagemiuni roauuu). Tum 3anaTTa: [lpakTuyne
3aHATTS 3 (OPMYBaHHS I1HIIOMOBHOI TEPMIHOJIOTIYHOI Ta KOHIENTYaJlbHOI KOMIIETEHTHOCTI Ha
3acajax MpeIMeTHO-MOBHOTO iHTerpoBanoro HaBuanHs (CLIL).

1. DYHIAMEHTAJIbHE METOAOJOI'TYHE OGITPYHTYBAHHSA TA META
SAHATTSA

Po3poOka mporo 3aHATTA Oa3yeThCsl HAa JKOPCTKiM 1HTErpamii JIHTBICTHYHOTO Martepiany y
BY3bKO()axoBHil KOHTEKCT MaTepiajlO3HABCTBA, IKE € OCHOBOIO MPUKIAAHOI MeXaHiKH. BilmoBigHo
JI0 BUMOT Cy4acHOT'0 MallnHOOYAyBaHHS, (paxiBelb MOBUHEH BIJIbHO OPIEHTYBATHUCS B aHTJIIOMOBHIN
HOMEHKJIATypi MaTepialiB JUisl IPOEKTYBAHHS Ta €KCILTyaTallii MaliiH.

. Jlinrpictuuna (komyHikatuBHa) Mera: CdQopMmyBaTH aHIJIOMOBHHUH KaTeropiaJbHUI
amapart A iaeHTudikamii Ta OnMcy OCHOBHUX THUIIIB MaTepialliB: YOPHUX Ta KOJIbOPOBUX METANIB
(ferrous and non-ferrous metals), crutaBis (alloys), ByrierieBux craieii (carbon steels). OnanyBaTu
TEPMIHOJIOTII0, TIOB'S3aHy 3 KOpO3i€r (corrosion) Ta MeTOJaMH 3aXHUCTy MOBEpXoHb (plating,
galvanizing).

o Ocsitn# (¢axoBa) mera: [lornuOutu 3HaHHS 3700yBayiB 040 KiIacuikalliil IHKEHEPHUX
MmatepianiB. CdopmMyBaTH 3IaTHICTb pPO3PAaxOBYBaTH Ta TPU3HAYATH ONTHUMAIBHI PEXHUMHU
BUTOTOBJICHHSI KOHCTPYKIIA Ta OoOMpaTH BIAMOBIOHI Marepianu s 3a0e3leyeHHs iX SKOCTI Ta
TEXHOJIOTTYHOCTI.

. Ilcuxosoro-nenaroriuda (Trauma-Informed) mera: [IpogoBkeHHS TIATPUMKH TPOCTOPY
abCoMIOTHOI IcuXooriyHoi 0e3nexku. Bukopucranns npasuna «Cron-cinosay (Trigger Warning &
Opt-out) y pa3i BUHUKHEHHS! KOTHITUBHOTO MEpPEBaHTAXXEHHS I1iJ] YaC BUBYEHHS CKJIAJHOI XIMiKO-
¢b1314HO1 TepMiHOJIOrIi. 3alydeHHs MPAKTUYHOTO JOCBIY CIyXadiB JJIsl MOSCHEHHS BJIACTUBOCTEHN
METaJIiB Ha peajbHUX MPHUKIaIaxX.

®opMoBaHI KOMIIETEHTHOCTI Ta NPOrpamMHi pe3yabTaTH HaB4yaHHa (3rigzHo 3 OIIIl Ta

Crannaprom):

. 3K3: 3paTHICTh CHUIKYBaTUCS JI€p’KaBHOIO MOBOIO (4Uepe3 aJeKBaTHUM mepekiaf
aHIJIOMOBHOT HOMEHKJIATYPH METAJIB Ta CIUIABIB).

. 3K4: 3naTHICTh CHUIKYBaTHCS 1HO3EMHOIO MOBOIO B aKaJeMIYHOMY Ta MpodeciiiHoMy
CepeI0BUILL.

. CK2: 3paTHicTh 00MpaTH ONTUMANbHI TapaMeTpU Ipalle3/1aTHOCTI MaTepianiB, KOHCTPYKIIH,
IHCTPYMEHTIB 1 MaIllMH B eKCIUTyaTallifHUX yMOBax.

. PH12: OOGupatu ontumMaiabHI pPEXKUMHU BUTOTOBIIEHHS KOHCTPYKLINH, MaTepianu JUist

3a0e3neueHHs TEXHOJIOTIYHOCTI Ta SIKOCTI BUPOOIB y raly3i NPUKIAJHOI MEXaHIKH. _
2. JMAAKTHYHE, MATEPIAJIBHO-TEXHIYHE TA ITH®OPMANINHE
3ABE3IIEYEHHASA

. Texniuni 3acodu: MynbpTuMeniiHu KoMIuiekC (TIpoekTop, cMapT-gomka, [1K) mms
Bi3yautizauii MiKpOCTPYKTYpPH MeTalliB, CIJIaBiB Ta JeMOHCTpallii MpoIeciB KOpo3ii.
. HaBuanbHo-MeTOAu4He 3a0e3meuveHHsi: PoOoui 3ommtH-riocapii (Student's Log),

PO3/IaTKOB1 MaTepiaji 3 aBTEHTUYHUMHU TEKCTaMU 3 MaTepiajO3HABCTBA, KiacugikauiiHi Tabiamii
METaJliB.

. Indgopmaniiine 3ad6e3neyennsi: Jloctyn no xoproparuBHoi miatdopmu LMS (Moodle /
Google Classroom) jyist oTpuManHs 10BiakoBUX MaTepiamiB (Datasheets Ha pi3HI Mapku cTaneil).

3. XPOHOMETPAK TA CTPYKTYPHA APXITEKTYPA 3AHATTA (90
XBMJIUH)



1. Opranizaniiinuii eranm. AKkTyamizalis 3HaHb, HaJalITyBaHHs Ha Trauma-Informed
KOMYHIKAI[iI0 Ta 3aHyPCHHS B KOHTEKCT MaTtepiano3HaBcTBa (Warm-up & Environment Setting) — 10
XB.

2. Jlekcuko-koHuentyaabHuid 010k 1: Knacudikaris meranis: YopHi Ta KOJIbOPOBI METaIl
(Ferrous and Non-ferrous Metals) — 25 xB.

3. Jlekcuko-koHIenTyaabHui 010k 2: Byrienesi ta terosani craii (Carbon and Alloy Steels)
—20 xB.

4, AHajiTHYHe YUTAHHSA Ta quckycisi: [Ipomecu kopo3sii Ta 3axuct noBepxons (Corrosion and
Plating) — 25 xs.

5. JdeOpudinr, miaBeneHHs MiACyMKiB Ta oprasizanisi camoctiiiHoi podoru cayxauis (CPC)
— 10 xB.

4. POTOPHYTHM CHEHAPIfI 3AHATTSA TA HABYAJIBHI APTE®AKTHU

(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii ertan Ta KOMyHikaTuBHa opieHTanis (10 xB)
Bukaagau (T): Good morning, colleagues. In our previous session, we explored the branches of
modern manufacturing. Today, we delve into the very DNA of applied mechanics: Engineering
Materials. Everything you design, program, or machine is fundamentally limited by the properties of
the material you choose. A CNC machine cannot cut tool steel the same way it cuts aluminium.
(Buxnadau nazadye npo emuxy 6es3nexu,).

T: Before we begin, | want to remind you that our Trauma-Informed policy remains in full effect. If
the volume of technical vocabulary feels overwhelming, or if you need to step out, you have the
absolute right to do so without any academic penalty. Your mental well-being is the foundation of
effective learning. For those with practical experience in machining or welding, please share your
knowledge when we discuss how different metals behave under stress.

ETAII 2. Jlekcuko-koHuentyaabHui 010k 1: Knacudgikanis meradis (25 xB)

T: In engineering, choosing the right material is a matter of safety and efficiency. Engineering
materials can be divided into metals and non-metals. Today, our focus is strictly on metals. As iron
is such a widely used material, metals can be divided into ferrous metals — those that contain iron,
and non-ferrous metals — those that do not contain iron.

[MYJIbTUMEJIMHUAN CJAWI 1: THE METALLURGICAL SPECTRUM]
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{E METALLURGICAL SPECTRUM
Task 1: Terminological Mapping (Knacudikanis marepianiB) Read the comprehensive
definitions of common engineering metals. Alloys are metals which have other metals and/or non-
metals mixed with them. Match the English terminology (1-5) with its functional description and the
corresponding Ukrainian equivalent for your Student's Log.



Material /| Technical Description (English) Iepexaan st

Metal riaocapiio
(Ykpaincbka)

1. Ferrous | Metals that contain iron (Fe). They are highly magnetic | Yopni meranan

Metals and prone to corrosion (rust) if not protected.

2. Non-ferrous | Metals that do not contain iron. Examples include | KonbopoBi merajiu

Metals aluminium (Al), copper (Cu), and titanium (Ti).

3. Alloys Mixtures consisting of two or more elements or | Cniasu

compounds, but which are not chemically bound. For
example, steel is an iron-carbon alloy.

4. Aluminium | Widely used, lightweight non-ferrous metal. An | Amominiii
example is duralumin, an alloy used in aircraft
manufacturing, which also contains copper and
magnesium.

5. Copper An excellent electrical conductor. It is widely used in | Mixn
alloys, notably brass (copper and zinc) and bronze
(copper and tin).

(Memoouuna npumimka.: Buxnaoau nposooumwv onumyseauusi: "Why do we use duralumin in
aerospace instead of pure iron? Because we need a high strength-to-weight ratio without the risk of
heavy corrosion™).

ETAII 3. Jlekcuko-koHUenTyaabHui 010k 2: Byrienesi Ta jgerosasi craui (20 xB)

T: Steel is the most widely used engineering material. Technically, though, this well-known alloy of
iron and carbon is not as simple as one might think. It comes in a huge range of different grades. Let's
break down the types of steel you will encounter when selecting materials for machining.

Task 2: Classification of Steels (PopmyBaHHs CJIOBHUKA MApPOK cTaJiei)

Analyze the following categories of steel. Write them down in your Student's Log with their precise
Ukrainian translations.

1. Mild steel: A low carbon steel which contains up to approximately 0.3% carbon. (M'sxa /
HU3bKoegy2lleyesa cma/zb).

2. Medium carbon steel: Contains between approximately 0.3% and 0.6% carbon.
(Cepeonvosyeneyesea cmaiw).

3. High carbon steel: Contains between approximately 0.6% and 1.4% carbon.
(Bucokosyaneyesa cmais).

4. Alloy steels: Consist of iron, carbon and one or more alloying metals. (Jlecosani cmani).

5. Stainless steels: Contain chromium as well as other metals — such as nickel — and which do
not rust. (Heporcasitoui cmari).

6. Tool steels: Extremely hard, and are used in cutting tools. They contain tungsten and/or

cobalt. (Incmpymenmanvni cmani).

Bnpasa na 3akpiniienns (Contextual Practice):

Buknanau npornonye cTyJeHTaM 3MOJENIOBATH 1HKEHEPHE PIIICHHS.

Cumyayisa: You are designing a cutting tool for a CNC milling machine. Which material will you
select and why?

Ouixysana 6ionogios cryxaua: "'l will select tool steel because it contains tungsten and is extremely
hard, which is perfect for cutting operations."

ETAII 4. AnasniTu4yHe YNTAaHHSA Ta TUCKYCis (25 XB)

T: No matter how perfect your mechanical design is, nature is always working against it. The biggest
enemy of ferrous metals is oxidation. We must understand how to protect our structures. Let's engage
in Academic Reading to explore corrosion and protective plating.

Task 3: Academic Reading & Analytical Comprehension

Instruction: Read the following authentic engineering text. Use the Skimming strategy to understand
the chemical process, and the Scanning strategy to locate specific terms related to metal protection.
TEXT: CORROSION AND SURFACE PROTECTION IN ENGINEERING



One weakness of mild steel is that it corrodes — its surface progressively deteriorates due to a chemical
reaction. This reaction takes place between the iron in the steel and the oxygen in the air, to form iron
oxide. When iron corrodes, we say that it rusts.

In some metals, such as aluminium, the presence of corrosion is not a problem, as the layer of oxide
around the metal remains hard, which prevents it from oxidizing any further. However, when mild
steel goes rusty, the rust on the surface comes off continuously, and a new rusty layer forms,
progressively 'eating into' the metal.

To prevent this catastrophic failure of mechanical components, engineers apply surface protection.
Non-ferrous metals can be used to protect steel from corrosion by plating it — that is, covering it with
a thin layer of metal. An example is galvanizing (zinc plating). Steel can be hot-dip galvanized, by
placing it in molten zinc, or it can be electro-galvanized. A related process, called anodizing, is used
to protect aluminium.

CoxpariBcbknii aiajor Ta nepeipka posyminns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for: «nocmynoso nocipwyemuocsy
(progressively deteriorates), «oxcuo 3aniza / ipacar (iron oxide / rust), «yunxysanns» (galvanizing /
zinc plating), «posnaaenenuit yunxy (molten zinc).

2. Analytical Question 1: According to the text, why is the oxidation of aluminium not
considered a critical problem compared to the rusting of mild steel? (Answer: The layer of oxide
remains hard and prevents further oxidizing).

3. Analytical Question 2: What is the fundamental difference between galvanizing and
anodizing based on the metals involved? (Answer: Galvanizing is applying zinc to steel, while
anodizing is used to protect aluminium).

4. Professional Case Study (Debate): Imagine you are designing an outdoor steel bridge
structure. What specific material treatment will you assign to prevent structural failure over time?
Answer using today's vocabulary. (e.g., "I will assign hot-dip galvanizing to protect the mild steel
from rusting™).

ETAII 5. 1eopudinr ta opranizauis Camocriiinoi podortu cayxauis (CPC) (10 xB)

Pedurexcis (Wrap-up): T: Today, you have significantly expanded your engineering vocabulary.
You now possess the linguistic tools to describe ferrous and non-ferrous metals, differentiate between
various grades of steel, and discuss corrosion prevention. This allows you to apply normative and
reference data to control the compliance of technical documentation and materials with ISO standards
(3acTocoByBaTH HOpPMATHBHI Ta JOBIAKOBI JaHl JUIsI KOHTPOJIO BIIMOBIAHOCTI TEXHIYHOT
JIOKYMEHTAIlli... CTAaHAapTaM).

Opranizaniss CPC (Independent Work Assignment):

. 3apnannsa 1 (Po3mmpenns riocapir): Jlonaite 10 CBOro 1HAUBIIYaAIbHOTO JBOMOBHOTO
rinocapito (Student's Log) 25 HOBUX TepMiHIB 3 CHOTOJIHINIHBOTO 3aHATTS (TUIM CTaJlel, MPOLECU
KOpo3ii Ta moKpUTTs). OOOB'I3KOBO BKAXKITh TPAHCKPHUIILIIO.

. 3aBaanns 2 (AHAJITHYHUI nepekiiaa cnenudikanii): 3Hai1iTh B [HTEpHETI aBTEeHTUYHUN
Datasheet (cienudikariito) Ha Oyap-sSKy JeTaib (HAMPUKIA, TIIUITHUIK a00 MIECTEPHIO). 3HAUIIT
po3nin "Materials/Specifications". Bunumite 3-4 pedeHHs, e BKa3aHO MapKy cTalli (HampHuKiIaf,
Stainless Steel, High Carbon Steel) ta MeTon ii 3axucty (Hanpukian, Galvanized), i 3po0iTh TOUHHI
MIACBMOBHH MEPEKIIA] YKPATHCHKOIO.

. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0
MOYaTKy HACTYIMHOT'O IPAKTUYHOT'O 3aHATTA. I[J'ISI cnyxaqu, SIK1 NMOE€JHYHOTh HABUYAHHS 3 pO6OTOIO abo
MPOXOAATH pealduTiTallifo, /i€ 1HIUBIAyaTbHa TPOJIOHTAIlIS IS/TAHIB 32 3aITUTOM.

o ACHHXPOHHHUI KOHTPOJb: DOTOKOMIi BUKOHAHOTO TEXHIYHOTO TMEpeKiIaay Ta CTOPIHOK
rJI0Capiio 3aBaHTAXXUTH Ha KopropatuBHy miardpopmy LMS (Moodle / Google Classroom).
METOAUYHA PO3POBKA ITIPAKTUYHOI'O 3AHATTS Ne 4

HaBuansna qucuuniina: [HozeMHa MoBa 3a mpodeciiHum cripsimyBaHHsIM. CrnenianabHicTb: 131
«[Ipuxnagna mexanika». OcBiTHBO-podeciiina nporpama: «Komm'torepr3oBaHi MamInHOOY/TiBH1
BUpPOOHUIITBA Ta MpHUKJIaJHAa MexaHikay. 3microBuii Moayab 1: 3aranpHa nekcuka (General
Engineering Vocabulary). Tema 3ansTrsa: BrnactuBocti marepianiB (Material properties: tensile
strength, hardness). TpuBaJjicTs 3ansitts: 90 xBwiuH (2 akagemiudi roaunu). TUm 3aHATTA:



[IpakTnyHe 3aHATTS 3 (QOpPMYBaHHA IHIIOMOBHOI TEPMIHOJIOTIYHOI Ta KOHIENTYaJIbHOI
KOMITETEHTHOCTI Ha 3aca/iax MpeIMEeTHO-MOBHOTO iHTerpoBaHoro HaByanHs (CLIL).

1. DYHIAMEHTAJIBHE METOJOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTSI
Po3poOka mporo 3aHATTS 0a3yeTbCs Ha KOPCTKIM IHTErparlii JIHTBICTUHYHOTO MaTepiany y
BY3bKO(axoBHi KOHTEKCT MaTepiallo3HABCTBA Ta OMOpPY MaTepianiB, Mo € (yHIaMEHTaIbHUMHU
JTUCIUTIIIHAMH MPUKIIAIHOT MEXaHIKU. BiAMOBIAHO 10 Cy9acHUX BUKIIMKIB, (paxiBeIlb IOBUHEH BMITH
AHIITIMCHKOI0 MOBOIO aHANi3yBaTH (i3MKO-MEXaHIuHI XapaKTEPUCTUKH METaJliB JUIS IX MOJAJIbIIO]
KOMITFOTEPU30BaHOi 0OPOOKH.

. Jlinrpictuuna (komyHikatuBHa) Mera: CdopMmyBaTH aHIJIOMOBHHUH KaTeropiaJbHUI
amapar Jis ieHTrdIKaIii Ta onmucy GI3UYHUX 1 MEXaHIYHUX BJIACTUBOCTEH MaTepiajiB: MIITHOCTI Ha
po3puB (tensile strength), nedopmarnii (deformation), TBepaicti (hardness), Bromu (fatigue) ta
noB3y4ocTi (creep). OnanyBaTy TEPMiHOJIOTIIO, TIOB'I3aHY 3 MPYKHICTIO Ta IIACTUYHICTIO (elasticity
and plasticity).

. OcBiTHs1 (paxoBa) mera: [lormubutu po3yMmiHHS 3700yBayamMu MPOIECIB pYHHYBaHHS
MaTtepialiB Mif i€l HaBaHTaxeHb. ChopMyBaTH 34aTHICTh O aHAJII3y MaTepiajiB, KOHCTPYKIIH Ta
MPOIIECiB HA OCHOBI 3aKOHIB, TEOPid Ta METOJIB MaTEMaTHKH, MPUPOJHUYUX HAYK 1 TMPHKIATHOI
MexaHiKkd. 3a0e3MeYnTH 3JaTHICTh OOMpaTH ONTUMAJIBHI MapaMeTpy Npane3gaTHOCTI MaTrepialiB B
eKCIUTyaTallifHUX YMOBaX.

. Icuxosoro-nenaroriuna (Trauma-Informed) meta: [IpogoBKeHHS MIATPUMKH TPOCTOPY
abCOMIOTHOI MCUXOJIOTIYHOI Oe3MeKku B ayauTopii. 3abe3nedyeHHs nepeadayyBaHOCTI HAaBYAIBHOTO
IpoIecy 4yepe3 YiTKe JAOTPUMaHHS TaiM-MeHeDKMEHTY. [linTpuMka Bamigamii JOCBiqy ciyxadiB,
YHUKHEHHS TPUTEPHUX CLIEHApiiB (HAIpUKIIAJ, panTOBOrO PyHHYBaHHS KOHCTPYKIIHN 13 JIFOJICEKUMHU
XKepTBamHu) 3 GOKYCOM Ha CYTO iH)KEHEPHI aClIeKTH BUIIPOOYBaHb.

@®opMoOBaHI KOMIIETEHTHOCTI Ta MNporpamMHi pe3yabtaTd HaB4yaHHs (3rigHo 3 OIIIl Ta
Cranaaprom):

. 3K3: 3paTHICTh CHUIKYBAaTHUCSA [JIEPKaBHOIO MOBOIO (4Yepe3 3IIHCHEHHS TOYHOTO
TEPMIHOJIOTIYHOTO TIEPEKIIATy TOHITH OMOPY MaTepialiB).

o 3K4: 3naTHicTh CHUIKYBATUCS 1HO3EMHOIO MOBOIO B IPO(eciiHOMY CepeIOBHILIL.

. CK1: 3parHicTh 10 aHali3y MarepiajiB, KOHCTPYKIIM Ta MpOIECIiB HAa OCHOBI 3aKOHIB 1
METO/IiB MPUKJIAJHOT MEXaHIKH.

. PH12: OOGupartu ontuMaiabHI pPEXUMU BUTOTOBJICHHS KOHCTPYKLINW, MaTepiaau s

3a0e3neueHHs TEXHOJIOTTYHOCTI Ta SIKOCTI BUPOOIB y raily3i MpUKIaJHOI MEXaHIKH.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3acodu: MynbTuMeniiHuii KoMmIuiekc (TIpoekTop, cMapT-gomka, [IK) mns
Bi3yanmizauii rpadikiB HampyxeHb-aedopmariiii (stress-strain curves), poOOTH BUIPOOYBaJIBHUX
PO3PUBHUX MAIUH.

. HaBuanbHo-MeToauuHe 3ab0e3meyeHHsi: PoOoui 3ommtu-rimocapii  (Student's Log),
pO3AaTKOBI MaTepiaad 3 aBTEHTUYHHMH TEKCTaMM (aJanToBaHl CTAaTTI 3 Taly3eBUX >KypHAaJliB
Material Science), 1eKCHYHI TaOJIHIII.

. Indopmaniiine 3ade3neuennsi: Jloctyn no xopropatuBHoi miaatdhopmu LMS (Moodle /
Google Classroom) a5t OTpUMaHHS 3aBJIJaHb CaMOCTIHHOT pOOOTH.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSI (90 xBuiuH)

1. Opranizaniiinuii eran. Akryamizaiis 3HaHb, IepeBipka TOTOBHOCTI JO 3aHATTS Ta
HanamTyBaHHs Ha Trauma-Informed etuxy (Warm-up & Environment Setting) — 10 xB.

2. Jlexcuko-koHuentyaabHuii 6s10k 1: Minnicts Ha po3puB Ta aedopmariis (Tensile Strength
and Deformation) — 25 xs.

3. Jlexcuko-koHuenTyaabHuii 010Kk 2: TBepaicTe, BTOMa MeTany Ta noB3yuicTh (Hardness,
Fatigue, and Creep) — 20 xs.

4, AHaJIiTHYHe YUTAHHS Ta JUCKYCisi: AHali3 MOBEAIHKK MaTepialiB IMiJi HAaBaHTAKEHHSIM
(Academic Reading & Comprehension) — 25 xB.

S. JeOpudinr, minBeneHHs NiACyMKiB Ta opradizaunis camocriiiHoi podoru ciayxauis (CPC)

— 10 xsB.



4. PO3TOPHYTUH CHEHAPIA 3AHATTA TA HABYAJBHI
(WORKBOOK MATERIALYS)

ETAII 1. OpranizaniiiHuii eTan Ta KOMyHikaTUBHa opieHTanis (10 xB)
Buxkaagau (T): Good morning, colleagues. In our previous session, we classified engineering metals
into ferrous and non-ferrous categories. Today, we must answer a more critical question: how do
these metals behave when we apply force to them? As applied mechanics specialists, you must
guarantee that the machine part you design or CNC-machine will not fail under operational stress.
(Buknaoau nazadye npo emuky be3nexu).

T: As always, we maintain a Trauma-Informed environment. Discussing material failure, cracking,
and structural collapse can be intensive. If at any point the engineering discussion feels
overwhelming, you have the absolute right to use the "Opt-out” rule. Your psychological safety is my
priority. | encourage those of you who have worked with metal forming or testing equipment to share
your insights.

ETAII 2. Jlekcuko-koHUenTyajabHuii 6,10k 1: MinHicTs Ha po3puB Ta nedopmaiis (25 xB)

T: When materials are exposed to forces, they deform — that is, they change shape. The type of
deformation depends on the type of force that is applied. Let us visualize this process in a materials
testing laboratory.

[MYJIbTUMEJIMHUM CJIAMN 1: MATERIAL TESTING AND DEFORMATION]

= -

APTE®AKTH

Task 1: Terminological Mapping (MiunicTs Ta negopmanisi)
Read the definitions of the material properties. Match the English terminology (1-6) with its
functional description and the corresponding Ukrainian equivalent for your glossary.

Material Technical Description (English) IMepexaan st
Property rjaocapiro
(Ykpaincbka)
1. Tension & | Tension is a stretching force, while compression is | Po3rsir Ta cruck
Compression a crushing force. When a material is subjected to
tension, its length will increase.
2. Extension /| The amount by which a material increases in length | ITogoB:kenns /

significantly but do not return to their original
shape.

Elongation when subjected to tension. Po3TsirHeHHs1

3. Elasticity A material's ability to extend significantly and still | IIpy:xknicTs
return to its original shape when the force is | (EmacruunicTs)
removed.

4. Plasticity The property of materials that can change shape | Ilnacruunicrs




5. Brittle Describes a material that has low elasticity and is | Kpuxkmuii
weak; it fractures (breaks due to tension) very
easily, like glass.

6. Malleable & | Malleable materials can be plastically deformed by | KoBkuii Ta B'si3skuii
Ductile hammering or rolling. Ductile materials can be | (mracTuunmii)

drawn out (stretched) into a long wire.
ETAII 3. Jlekcuko-koHUeNnTyajabHui 0,10k 2: TBepaicTb, BroMa Ta moB3y4icth (20 XB)

T: Tensile strength is crucial, but what happens to the surface of a component, or when forces change
continually over time? The hardness of a material affects its durability — how long it will last. Let's
explore these long-term properties.

Task 2: Long-term Properties and Hardness (PopMyBaHHS CJIOBHHKA)

Analyze the following vocabulary items. Write them down in your Student's Log with their exact
Ukrainian translations.

1. Scratch hardness: A material's ability to resist being scratched. Materials with this property
have good abrasion resistance. (Cmiiikicms 0o noopsnun / Abpazusna cmiikicmo).

2. Indentation hardness: A material's ability to resist indentations — compressions in the surface
caused by impacts. (Teepoicmo na sdasnrosanms,).

3. Fatigue (metal fatigue): A problem caused by cyclic loads — forces that continually vary
(e.g., aircraft wings bending up and down). (Bmoma mamepiany / memany).

4. Micro-cracking: The formation of cracks too small to see with the eye, which worsen over
time due to fatigue. (Mikpoymeopenns mpiwun,).

5. Fracture toughness: A measure of how easily cracks that have already formed continue to
open up and increase in length. (B'szxicmo pytinysanns / Tpiwgunocmiiikicms).

6. Creep: A problem where components become permanently deformed due to loads over time,
made worse by high heat (e.g., in engines). (Iloszyuicms mamepiany).

Bnpagsa na 3akpinuienns (Contextual Practice):

Bukiaiad nponoHye CTyZeHTaM 3MOJISITIOBATH 1HKEHEPHY OLIIHKY.

Cumyayia: YOu are inspecting an engine component exposed to high temperatures and constant
physical loads. What risks must you evaluate?

Ouixysana 6ionosiov ciyxaua. "1 must check the component for micro-cracking caused by fatigue,
and evaluate the risk of creep due to the high temperatures.”

ETAII 4. AnaniTu4He YNTAaHHSA Ta JUCKYCid (25 xB)

T: Let us apply this vocabulary to the core of mechanical analysis. We will read about the stages of
deformation during a tensile test. This is exactly what you will encounter when analyzing material
specifications.

Task 3: Academic Reading & Analytical Comprehension Instruction: Read the following text
detailing the behavior of ductile materials in tensile testing. Use the Scanning strategy to locate
specific points of failure.

TEXT: STAGES IN ELASTIC AND PLASTIC DEFORMATION

The typical extension behaviour of ductile materials in tensile testing, where a sample bar is subjected
to a progressively increasing tensile force, can be mapped on a graph.

At first, the extension of the bar is proportional to the increase in tension. For example, when tension
increases by 10%, length increases by 10%. This continues until the bar reaches the limit of
proportionality. Beyond this point, length begins to increase at a slightly greater rate than tension.
Shortly after, the elastic limit is reached. Beyond this point, the bar will no longer return to its original
length. Next, the bar reaches its yield point. Once it yields, it continues to increase in length, even
without a further increase in tension. The material has entered the phase of plastic deformation.
Eventually, the material reaches the ultimate tensile strength (UTS). Beyond this point, a waist (a
narrower section) appears at a point along the length of the bar, signalling that it is about to fracture.
Finally, the fracture point is reached, where the bar breaks in two.

CoxpariBcbkuii aiajor Ta nepeBipka posyminnst (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for: «meorca nponopyitinocmiy (limit
of proportionality), «mearca npyarcnocmiy (elastic limit), «meorca naunnocmiy (yield point), «epanuys
miynocmi na pospusy (Ultimate tensile strength / UTS).




2. Analytical Question 1: According to the text, what happens to the material immediately after
it passes the elastic limit? (Answer: It will no longer return to its original length, entering plastic
deformation).

3. Analytical Question 2: What physical change signals that the bar has passed its Ultimate
Tensile Strength (UTS) and is about to break? (Answer: A waist, or narrower section, appears along
the bar).

4. Professional Case Study (Discussion): Imagine you are designing a steel structural support
that must never permanently change its shape under load. Which specific point on the stress-strain
curve must your maximum operational load NEVER exceed? (Answer: The operational load must
never exceed the elastic limit, or better yet, the limit of proportionality).

ETAII 5. 1eopudinr ta opranizauis Camocriiinoi podotu cayxauis (CPC) (10 xB)

Peduaexcis (Wrap-up): T: Excellent work today, colleagues. You have successfully navigated the
complex vocabulary of material properties. You can now fluently describe elasticity, plasticity, tensile
strength, and the mechanisms of material failure such as fatigue and creep. This empowers you to
select optimal performance parameters for materials and structures (obupaTu onTUMabHI MapaMeTpu
Mpare31aTHOCTI MaTepialiB, KOHCTPYKIIIH).

Opranizauis CPC (Independent Work Assignment):

BinnosigHo 10 mporpaMu, camocTiiiHa poOoTa € 000B'I3KOBOIO [Tl 3aKPIIUICHHS MaTepiamy.

. 3aBaanns 1 (Po3mmpenHs riocapi): J{omaiite 10 CBOTO 1HAMBIIYaJIBHOTO JBOMOBHOTO
riocapito (Student's Log) 25 HOBUX TepMiHIB 3 CbOrOAHIMHBOTO 3aHATTS (limit of proportionality,
yield point, fatigue, creep, brittleness Tomo). OGOB'SI3KOBO BKaXXiTh TPAHCKPHIILIIO Ta MPHUKIIA]
BUKOPHUCTAHHS B PEUCHHI.

. 3aBaanus 2 (AHATITHYHME NepekJan): 3HalAITh B Mepexki [HTepHeT aHrmoMoBHUN rpadik
«Stress-Strain Curvey ([liarpama HarnpyxeHb-aedopmariii) 11 6yap-sIKOT0 iH)KEHEPHOTO MOJIIMEpY
abo crami. Bunmmite 3-4 pedeHHs aHIIMIMCHKOI0 MOBOIO 3 omucy mporo rpadika (Datasheet) Ta
3p00iTh TOUHUH MHUCHbMOBHIA MTEPEKIIA]] YKPATHCEKOIO MOBOIO.

. Taiim-menex:xkment (Trauma-Informed Policy): [lennaitn BUKOHaHHsS 3aBIAHHS — JIO
MOYaTKy HACTYMHOTO MPAKTUYHOTrOo 3aHATTA. st ciyxauiB, siKi MalOTh OO'€KTHBHI YCKJIaJIHIOHOYI
o0OcTaBUHU, JIe/UIallH MOKe OYyTH 1H/IMB1lyaJIbHO NPOJIOHTOBAaHUI 32 3aIIUTOM.

. ACHHXPOHHUH KOHTPOJb: DoTOKOMII BUKOHAHOTO MEpeKialy Ta CTOPIHOK TJOocapiro
HeoOX1HO 3aBaHTaXUTH Ha KoprnopatuBHy Iuiargopmy LMS (Moodle / Google Classroom) y
BiJIMOBIAHUM PO3ALT

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3BAHATTS Ne §

HapuanbHa qucumniina: [HozeMHa MoBa 3a npodeciiHuM crpsMyBaHHIM. CnenianbHicTb: 131
«[Ipuknanna mexanika». OcBiTHbO-npogeciiina nporpama: «Komn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHUIITBA Ta MpHUKIAJHA MexaHika». 3microBuii moayab 1: 3arampHa nekcuka (General
Engineering Vocabulary). Tema 3amsitts: [lomimepu, kommosutu Ta Hemetanu (Polymers,
composites, and non-metals). TpuBamicry 3ausitrsa: 90 xBunuH (2 akagemiuni rogunau). Tun
3aHATTA: [IpakTHuHe 3aHATTA 3 (POpPMYBaHHS IHIIOMOBHOI TEPMIHOJIOTIYHOI Ta KOHIENTYaJIbHOI
KOMIIETEHTHOCTI Ha 3acajJiaXx MpeJMeTHO-MOBHOTr0 iHTerpoBaHoro HaByanHs (CLIL).

1. DYHIAMEHTAJIBHE METOJOJIOTTYHE OGTPYHTYBAHHS TA META 3AHSTTSI
Po3pobka 1poro 3aHATTA 0a3yeThCsl Ha JKOPCTKiM 1HTerpamii JIHIBICTUYHOTO Marepialy y
BY3bKO()axoBHIl KOHTEKCT Cy4yaCHOTO MaTepiajlo3HaBCTBAa B MalIMHOOYAyBaHHI. BiamoBigHo 10
TEHJIEHI[I 3MeHIIeHHs Bark KoHCTpykuii (lightweighting) B aepokocmiuHiii Ta aBTOMOOUIbHIN
1HKeHepli, ¢axiBelb 3 MNPUKIATHOI MEXaHIKM TMOBUHEH JOCKOHAJIO BOJIOAITH aHTJIOMOBHOIO
TEPMIHOJIOTIEIO 1010 TOTIMEPHHUX, KOMIIO3UTHUX Ta KEpaMiuHUX MaTepialis.

. JlinrBictnuna (komyHikaTtuBHa) Mera: CdopmyBaTu aHIVIOMOBHHMM KaTeropiajJbHUN
amapar Ui iAeHTUdIKalii Ta ONUCy HeMeTaleBUX IHXKEHepHUX MarepianiB. OnaHyBaTH
TEPMIHOJIOTII0, TOB's3aHy 3 momimepamu  (polymers), Tepmoruiactamu  (thermoplastics),
peakromactamu (thermosetting plastics / thermosets), komno3utamu (composite materials) ta
TEXHIYHOIO KepaMiKoIo (ceramics). 3aCBOITH MOHATTS «MAaTPHUIs (matrix) Ta «apMyrUYui MaTepiainy
(reinforcement).

o OcBiTHst (paxoBa) mera: I[lormuOuth 3HaHHA 3700yBadiB MIOAO AJTBTEPHATHBHUX
KOHCTPYKLIHHUX MaTepiaiB, Kl 374aTHI 3aMiHUTH METalM y cy4acHUX MexaHizmax. ChopmyBaTu



3ATHICTh J0 aHajli3y MarepiajiB Ha OCHOBI 3aKOHIB MPHMKIJIAAHOT MEXaHIKH, a TaKOX 3JaTHICTh
oOupaTy ONTHMAJIbHI TIApaMeTpH TMpare3aTHOCTI HEMETAJIeBUX JACeTalled B EKCIUTyaTalliiiHuX
yMOBaXx.

. IIcuxomaoro-nexaroriuna (Trauma-Informed) mera: [IpogoBxeHHs IATPUMKH MPOCTOPY
abCOIIOTHOI IICUXO0JIOT1UHOI Oe3neku B aynuTopii. Bukopucranns npasmia «Cromn-cioBay (Trigger
Warning & Opt-out) mis 3HIKCHHS TPHBOXKHOCTI ITiJ] Yac 3aCBOEHHS CKIAJAHHX XIMIYHHX Ta
IHKeHepHUX KOHIIeNTiB. Bamimamis gocBigy ciyxadiB, siki cTHKanucs 3 3D-apykom momiMepamu
(FDM, SLA) a60 po60TO0 3 KOMITO3UTaMH (CKJIOIJIACTUK, BYTJICIIEBE BOJIOKHO).

®opMoBaHI KOMIIETEHTHOCTI Ta NPOrpamMHi pesyabTraTH HaByaHHs (3rizmo 3 OIIIl Ta

Crangaprom):

. 3K3: 3paTHICTH CHUIKYBAaTHUCS JIEPKABHOIO MOBOIO (4Yepe3 3IHCHEHHS TOYHOTO
TEPMIiHOJIOTIYHOTO MEePEKIIAY MTOHSTh, OB'I3aHUX 3 HEMETAJIaMH Ta KOMITO3UTAMH ).

. 3K4: 31aTHiCTh CIUIKYBAaTUCS 1HO3EMHOIO MOBOIO B IPO(eCiiHOMY CepeIOBHIII.

. CK2: 3natHicTh 00MpATH ONITUMAIBHI TApAMETPH IIPAIe3IaTHOCTI MaTepiaiiB, KOHCTPYKIIIH,
IHCTPYMEHTIB 1 MaIlIKH.

. PH12: OOwparu ONTUMaJbHI PEXKHUMH BHUTOTOBJICHHS KOHCTPYKIIA, Marepiand s

3a0e3neueHHs TEXHOJIOTIYHOCTI Ta SIKOCTI BUPOOIB y Tally3i MPUKIATHOI MEXaHIKH.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3ITEYEHHS

. Texuiuni 3acod6m: MynpTumMeniiHuii Komrieke (Mpoektop, cmapt-aomka, IIK) mis
Bi3yautizamii MiKpOCTPYKTYpPH KOMITO3UTIB, MOJICKYJISIPHUX JIAHIIFOTIB IOJIIMEPIB Ta MPOIECIB IX JTUTTS
mig TuckoM (injection moulding).

. HaBuanbHo-MeToquuHe 3ad0e3medyeHHsi: PoOoui 3ommrtu-riocapii  (Student's Log),
PO3IaTKOBI MaTepiajiy 3 aBTEHTHYHUMHE TekcTamHu (amanToBani crarti 3 Professional English in Use
Engineering Ta Material Science), kiacudikaiiini TabHIIi TIIaCTMAC.

. Indopmaniiine 3a6e3neuenns: Jloctyn no xoproparuBHoi miargopmu LMS (Moodle /
Google Classroom) st oTpuManHs T0BinKoBUX MaTepianiB (Datasheets Ha iHXEHEpHI IJIaCTUKH,
Taki sik ABS, monikap6oHaT, emoKCHUIHI CMOJIH).

3. XPOHOMETPAK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBujuH)

1. Opranizamiiinmii eran. Axrtyamisaimis 3HaHb, HamamTyBaHHs Ha Trauma-Informed
KOMYHIKAIIi0 Ta 3aHYPEHHS B KOHTEKCT HeMeTaeBux Marepiani (Warm-up & Environment Setting)
— 10 xB.

2. Jlekcuko-konuentyaabuuid 610k 1: IMomimepu: Tepmomnactu ta enactomepu (Polymers:
Thermoplastics and Elastomers) — 25 xs.

3. Jlekcuko-koHuenTyaabHuii 610k 2: Peakromnactu, Komnosutu ta Kepamika (Thermosets,
Composites and Ceramics) — 20 xs.

4. AHaJIiTHYHe YMTAHHA Ta AUCKYCifl: 3aCTOCYBaHHS BHCOKOTEXHOJIOTIYHHUX HEMETalliB B
imkeHepii (Academic Reading & Comprehension) — 25 xB.

5. JeOpudinr, mixBeneHHs micyMKiB Ta oprasizauisi camoctiiiHoi poootu cayxauis (CPC)
— 10 xB.

4. PO3ITOPHYTHUHM CHEHAPIM 3AHATTS TA HABYAJIBHI APTE®AKTH
(WORKBOOK MATERIALS)

ETAII 1. Opranizaniiinuii etan Ta KOMyHikaTuBHa opieHTanis (10 xB)

Bukaanau (T): Good morning, colleagues. In our previous sessions, we focused heavily on metals—
ferrous and non-ferrous alloys. However, modern applied mechanics relies increasingly on materials
that are lighter, highly resistant to corrosion, and custom-engineered at the molecular level. Today,
we delve into the world of polymers, advanced composites, and technical ceramics.

(Buxnadau nazadye npo emuxy 6e3nexu,).

T: As always, we maintain a Trauma-Informed learning environment. The terminology today bridges
chemistry and mechanics, which can be cognitively demanding. Remember the "Opt-out” rule: if the
material feels overwhelming, you may take a step back without any academic penalty. For those of
you who have operated 3D printers or handled fiberglass repairs—your practical experience will be
incredibly valuable to our discussion today.

ETAII 2. Jlekcuko-koHuentyaabHuii 6s10k 1: Ilonimepn (25 xB)



T: What exactly is a polymer or a plastic? Polymers are compounds made up of several elements that
are chemically bound, containing huge numbers of atoms joined together in long chains. Synthetic
polymers—manmade plastics—dominate modern manufacturing. Let's visualize their internal
structure.

[MYJABTUMEJIIMHUAN CJAWJ 1: THE MOLECULAR ARCHITECTURE OF
ADVANCED MATERIALS]
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Task 1: Terminological Mapping (Kinacudikauin nmoximepiB) Read the definitions of the main
categories of synthetic polymers. Match the English terminology (1-4) with its functional description
and the corresponding Ukrainian equivalent for your Student's Log.

Polymer Technical Description (English) Iepexaan aas
Category rjaocapin (YKpaiHCbKa)
1 Polymers that can be melted by heat and formed | TepmomracTu

Thermoplastics | in shaped containers called moulds. They can be
heated and moulded numerous times (e.g., ABS,
polycarbonate, PVC).

2. Elastomers Very elastic polymers which can be stretched by | Eaacromepu
force to at least twice their original length, and
return to their original length when the force is
removed (e.g., rubber).

3. Engineering | Mostly thermoplastics that are especially strong, | Inxkenepuni  nmiaacTuku

Plastics replacing metal components in vehicles and | (Koncrpykuiiini
machinery due to their high impact resistance. MJIACTMACH)
4. Molecules & | Polymers consist of huge numbers of atoms, | MoJiekyau Ta aTomMu
Atoms joined together in long chains to form these large
particles.

(Memoouuna npumimka.: Buxiaoau nposooums onumysanus: "If we need to recycle a broken plastic
part by melting it down to print a new 3D model, what kind of polymer must it be? Answer: A
thermoplastic™).

ETAII 3. Jlekcuko-koHuenTyaabHuii 010k 2: Peakromnacru, Komnosuru ta Kepamika (20 xB)
T: Not all plastics can be melted down and reused. And sometimes, plastics alone are not strong
enough. This brings us to thermosets and composite materials. When you think of hi-tech materials,
composite materials come to mind — such as carbon-fibre, used in aerospace and Formula 1 cars.
Task 2: Advanced Materials Vocabulary (PopmMyBaHHS CI0BHHKA HEMeTAJIiB)

Analyze the following categories of advanced engineering materials. Write them down in your
Student's Log with their precise Ukrainian translations.



1. Thermosetting plastics / Thermosets: Polymers that undergo a chemical reaction during
cooling or mixing, causing them to cure. They set permanently and cannot be moulded again; if heated
after curing, they will burn (e.g., epoxy resins). (Peakmonnacmu / Tepmopeaxmuesni niacmmacu,).

2. Composite materials: Materials made of a matrix with a reinforcing material inside it.
(Komnozummui mamepianu).

3. Matrix: The material surrounding the reinforcement in a composite. (Mampuys,).

4. Reinforcement: The structural network that reinforces the material inside a composite (e.g.,
glass fibres in GRP). (Apmyrouuii mamepian / Apmamypa).

5. Glass-reinforced plastic (GRP): A composite with a plastic matrix reinforced with glass
fibres, commonly known as fibreglass. (Cxronracmux).

6. Ceramics: Inorganic, non-metallic materials that have been formed by heating to high

temperatures. They are highly resistant to heat and wear. (Texuiuna kepamira).

Bnpasa na 3akpiniienns (Contextual Practice):

Buknagad npomnoHye cTyeHTaM 3MOJISTIOBATH 1H)KEHEPHUA BHOIP.

Cumyayisn: You are designing a lightweight structural shell for an industrial drone. What material
configuration will you use?

Ouixysana 6ionosios cayxaua: "1 will use a composite material consisting of an epoxy resin acting
as the matrix, and carbon fiber acting as the reinforcement.”

ETAII 4. AnaniTuuHe YNTAaHHSA Ta TUCKYCis (25 XB)

T: To solidify our understanding, we will read an excerpt from a professional engineering journal
about the shift from metals to non-metals in high-performance applications.

Task 3: Academic Reading & Analytical Comprehension

Instruction: Read the following authentic engineering text. Use the Skimming strategy to understand
the overall trends in material selection, and the Scanning strategy to locate specific terms related to
polymer processing and curing.

TEXT: THE SHIFT TO NON-METALLICS IN APPLIED MECHANICS

Historically, mechanical engineering relied almost exclusively on ferrous and non-ferrous metals due
to their high tensile strength and ductility. However, the demand for weight reduction and corrosion
resistance has led to a dramatic increase in the use of synthetic polymers and composite materials.
For mass production of non-critical parts, thermoplastics like ABS and polycarbonate are preferred.
They can be melted by heat, formed in shaped containers called moulds, and after cooling, they set
to form a solid material. Because they can be heated and moulded numerous times, any scrap material
can be easily recycled back into the production line.

Conversely, for components subjected to high thermal and mechanical stress, engineers turn to
thermosetting plastics or thermosets. During mixing, a chemical reaction occurs, causing thermosets
to cure. Because they set permanently and cannot be moulded again, they offer superior structural
stability at high temperatures compared to standard plastics.

To maximize strength while minimizing weight, thermosets like epoxy resins are often used as the
matrix in composite materials, binding together high-strength reinforcements such as carbon or glass
fibres. Finally, in environments where temperatures exceed the melting points of even the most
advanced superalloys, inorganic ceramics are utilized, providing unparalleled heat resistance and
hardness.

CoxkpariBebkuii giajor ta nepesipka posyminns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for: «cummemuuni nonimepuy
(synthetic polymers), «gopmu / npec-gpopmuy (moulds), «zameepoimu / nonimepusysamucs» (Cure),
«zanuwxu / 6pyxm mamepianyy (Scrap material).

2. Analytical Question 1: According to the text, what is the fundamental difference in thermal
behavior between a thermoplastic and a thermoset after they have initially been formed? (Answer:
Thermoplastics can be melted and moulded numerous times, while thermosets set permanently and
will burn if heated after curing).

3. Analytical Question 2: In a composite material like carbon-fiber-reinforced polymer
(CFRP), what role does the epoxy resin play? (Answer: It acts as the matrix, surrounding and binding
the reinforcement).



4. Professional Case Study (Debate): You are tasked with designing an engine component that
must resist extreme heat and friction, where even steel might fail. Based on today's vocabulary, which
class of non-metallic material would be most appropriate and why? (Answer: Advanced ceramics,
because they are formed by extreme heating and offer unparalleled heat resistance and hardness).
ETAII 5. 1eopudinr ta opranizauis Camocriiinoi podortu cayxauis (CPC) (10 xB)

Peduaexcis (Wrap-up): T: Fantastic work today. You have successfully navigated the advanced
terminology of non-metallic materials. You can now professionally distinguish between
thermoplastics and thermosets, explain the architecture of a composite material (matrix and
reinforcement), and recognize the value of ceramics in applied mechanics. This ensures you can apply
normative and reference data to select the optimal materials for manufacturing (PH3, PH12).
Opranizanis CPC (Independent Work Assignment):

BianmosigHo 10 mporpamMu, camocTiitHa po0oTa € 000B'SI3KOBOIO JIJIsl 3aKPITUICHHS MaTepialy.

. 3aBaannsa 1 (Po3dmmpenHs riocapir): J{onaiite 10 CBOTO 1HAMBIAYaIBHOTO JBOMOBHOTO
riocapito (Student's Log) 25 HOBHX TepMiHIB 3 ChOTOAHIIITHLOTO 3aHATTS (thermoplastics, thermosets,
cure, mould, composite, matrix, reinforcement, ceramics Tom). OOOB'I3KOBO BKaXIiTh
TPAHCKPHUIILIIIO Ta MIPUKIIA] BUKOPUCTAHHS B PEUCHHI.

. 3aBaannsa 2 (AHajdiTmyHuii nepexiyian cneuudikamii): 3Haiinite B Mepexi IaTepHer
aBreHTHUHU Datasheet (Texniuny cnenudikaiiiro) Ha Oyab-SIKUN 1H)KEHEPHHH TUTaCTUK (HAPUKIIAI,
PAG-Nylon a6o Polycarbonate) abo xommo3uTHuii Marepian. Bunumite 3-4 peueHHs aHTIIIHCHKOI0
MOBOIO, JIE ONUCYIOTHCS MOTO IepeBaru (HampHkiaj, impact resistance, chemical resistance, curing
time), 1 3p0o0iTh TOYHUI MUCEMOBHIA TIEPEKIIA]l YKPATHCHKOIO MOBOIO.

. Taiim-menexxment (Trauma-Informed Policy): [emnaiin BUKOHaHHS 3aBIaHHS — [0
MOYaTKy HACTYITHOTO MIPAKTHYHOTO 3aHATTS. J{J1s1 ciryxadiB, sIKi MOE€AHYIOTh HAaBYaHHS 3 poO0TOI0 200
nepe0yBaloTh y CKJIATHUX KUTTEBUX OOCTaBHHAX, Ji€ 1HAWBIAyajbHa MPOJIOHTAIlS JIe/UIaliHIB 3a
3aIATOM.

. ACHHXPOHHUIT KOHTPOJb: DOTOKOIMII BUKOHAHOTO TEXHIYHOTO MEpeKIaay Ta CTOPIHOK
TJIOCapil0 HEeOOXITHO 3aBaHTAXUTH Ha KoprnopatuBHy Iuiatrhopmy LMS (Moodle / Google
Classroom) y BiIOBIAHHIA PO3ALIT Al IEPEBIPKH.

METOAUYHA PO3POBKA ITPAKTHYHOI'O 3AHATTSA Ne 6

HapuanbHa qucuumnuiina: [HozemHa MoBa 3a ipodeciitHuM cripsimyBaHHsaM. CneniajibHicTs: 131
«ITpuxnagna mexanika». OcBiTHbO-TIpodeciiina nporpama: «KoMmn'toTepruzoBaHi MalIMHOOY1IBH1
BUPOOHUIITBA Ta MPUKJIaJHA MeXaHikay. 3microBuii MoayJb 1: 3aransHa nekcuka (General
Engineering Vocabulary). Tema 3ausittsi: OnuH#MIl BUMiPIOBaHHS, TOPU30HTAIbHI Ta BEPTUKAJIbHI
napamerpu (Units of measurement, horizontal and vertical parameters). TpuBasicts 3ausarTs: 90
XBWIMH (2 akagemiuHi ronuan). Tum 3ansrra: [IpakTuuHe 3aHATTS 3 GOpMyBaHHS IHIIOMOBHOT
TEPMIHOJIOTIYHOI Ta KOHLIENITYaJIbHOI KOMIIETEHTHOCTI Ha 3aca/1ax MpeIMETHO-MOBHOTO
inTerpoanoro HaB4anHs (CLIL).

1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTS
Po3poOka 1poro 3aHATTS 0a3yeTbCs HaA HKOPCTKIA 1HTErpauii JIHIBICTUYHOIO Marepiany y
BY3bKO(axOBHI KOHTEKCT METPOJIOTIT Ta TEXHIYHOTO KpecleHHs. BiAmoBiHO 1O BUMOT Cy4acHOTO
ManmHOOyyBaHHs, (haxiBelb 3 MPUKIATHOI MEXaHIKH TOBUHEH a0COJIOTHO TOYHO IHTEPIPETYBATH
JiHIIHI po3MipH, TOIYCKH Ta MPOCTOPOBI MapaMeTpH JeTajei Ha aHTJIOMOBHUX KpecieHHsX. byab-
sKa HETOYHICTb y PO3YMIHHI OJMHHUIIb BHUMIPIOBAHHSA MPHU3BOAUTH O KPUTUYHOTO Opaky Ha
BUPOOHMIITBI.

. Jlinrsictnuna (komyHikaTtuBHa) Mera: CdopmyBaTH aHIJIOMOBHHMM KaTeropiajJbHUN
amapar ans igeHtu¢ikanii Ta onucy oaumHuis BuMmiptoBaHHsA (Units of measurement), 30kpema
Mixuaponnoi cucremu onuauilb (The International System of Units — S1). OmanyBatu TepMiHOJIOTIIO
JUIs onucy JiHiiHUX po3MmipiB (linear dimensions): 3aranbHOi 1oBxuHu (overall length), 3aransHoi
Bucotu (overall height), mmpunu (width), ToBuunu (thickness). 3acBoitu cnenudiyuti iHXKEHEpH1
KOHIIETITH OpieHTalii y mpoctopi: «level» (ropuzoHTaIbHUN piBeHb) Ta «plumby» (BEpTUKAIBHICTS).



. OcBiTHsa (¢axoBa) mera: Ilornmubutu po3ymiHHs 3400yBauaMH IMPHHLHUIIB BU3HAYCHHS
rabapuTHHUX Po3MipiB KOHCTpYKIIiKd. CHopMyBaTH 31aTHICTh ONUCYBATH Ta KJacu(PiKyBaTH TEXHIUHI
00'€eKTH Ta MpOILECH, IO TPYHTYETHCS HA 3HAHHAX OCHOBHHMX MEXaHIUHMX TEOpId Ta MpaKTHK.
3a0e3neunTd HaBUYKM 3aCTOCOBYBAHHS HOPMATHUBHMX Ta JOBIJKOBUX [JaHMUX Ui KOHTPOIIIO
BiJIMTOBIAHOCTI TEXHIYHOI JOKYMEHTAIIi1, BAPOOIB 1 TEXHOJIOTIH CTaHIapTaM.

. IIcuxomaoro-nexaroriuda (Trauma-Informed) mera: [IpogoBxeHHs TIATPUMKH MPOCTOPY
abCOIOTHOI MICUXOJIOT1UHOI Oe3neku B aynuTopii. Bukopucranns npasuna «Crom-cnoBay (Trigger
Warning & Opt-out) it 3HH)KCHHS TPHBOKHOCTI ITiJ] YaC 3aCBOEHHS CKJIQJHOTO MaTEMAaTHYHOI'O Ta
METPOJIOTIYHOTO KOHTEHTY. Bamijamis mnpakTHYHOrO JOCBiAY CllyXadiB, SKi CTUKaIHCA 3
BHUMIPIOBAJILHUMM IIPOLIEypaMH Ha TOKAPHUX YU (pE3epHUX BepcTaTax.

®opMoBaHI KOMIIETEHTHOCTI Ta NPOrpamMHi pesynabTraTH HaByaHHs (BrizHo 3 OIIIl Ta

Crangaprom):

. 3K3: 3paTHICTh CHUNIKYBaTHCA JIEPKABHOIO MOBOIO (4Yepe3 3IIHCHEHHS TOYHOTO
TEPMIHOJIOTIYHOTO TIEPEKIaay METPUYHHX MTapaMeTPiB).

. 3K4: 31aTHICTh CIIIKYBATUCS 1HO3EMHOIO MOBOIO B TIPO(ECiHHOMY CEpEIOBHILI.

o PH3: 3acTocoByBaTH HOpMAaTHBHI Ta JOBIAKOBI 1aH1 AJIsI KOHTPOJIIO BiMOBITHOCT1 TEXHIYHOT
JIOKyMEeHTaIlii, BUpOOiB 1 TEXHOJIOTI CTaHJapTaM, TEXHIYHMM yMOBaM Ta IHIIMM HOPMAaTHBHHUM
JTOKyMEHTaM.

. PH14: BukoHyBaTi MOJICITIOBaHHS JIeTaJIeH, MEXaHI3MiB 1 KOHCTPYKIIN Y BUTIISAI TEXHIYHUAX

1 pOOOYMX KpEeCJICHb.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3IIEYEHHS

. Texuiuni 3acobu: MynpTUMeniiiHUI KOMIUIEKC (MPOEKTOp, cmapt-momka, I1K) mis
Bi3yasizallii TeXHIYHUX KpPECJIeHb, METPUYHHUX CITOK, TaOnuupb noxigaux oaununb CI (SI derived
units).

. HaBuanabHo-MeToauuHe 3a0e3meyeHHsi: PoGoui 3omumtu-rinocapii  (Student's Log),
PO3IaTKOBI MaTepiaiy 3 aBTEHTHYHUMH KpEeCIeHHSIMH (KpecleHHs BajiB, (praHIiB, 3arajibHi BUAN
MexaHi3MiB), Tabnuii npedikciB oguHUIb BuMiptoBanHs (Unit prefixes).

. Indopmaniiine 3ade3neuennsi: Jloctyn no xopropatuBHoi miaatdhopmu LMS (Moodle /
Google Classroom) ajst oTpuMaHHs 1oBinkoBux Matepiaiis ([Jomatku 3 Professional English in Use
Engineering).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuJjinH)

1. Opranizaniiianii eran. AkrTyani3aiis 3HaHb, HaJamITyBaHHS Ha Trauma-Informed
KOMYHIKaIlif0 Ta 3aHypeHHsI B KOHTEKCT Merpodorii (Warm-up & Environment Setting) — 10 xs.

2. Jlekcuko-koHuenTyaabHuii 6s10k 1: Onununi BuMiproBaHHs Ta JdiHiMHI po3mipu (SI Units
and Linear Dimensions) — 25 xB.

3. Jlekcuko-koHUenTyaabHuil 6,10k 2: ['opu30HTANBHICTE, BepTUKANIbHICTh Ta Haxui (Level,
Plumb and Inclined) — 20 xa.

4. AHaJIiTHYHe YUTAHHA Ta JUCKYCisi: AHaJi3 MapaMeTpiB BEIMKOrabapuTHUX KOHCTPYKIIN
(Academic Reading & Comprehension) — 25 xB.

5. JeOpudinr, mixBeneHHs micyMKiB Ta oprasizauisi camoctiiiHoi poootu cayxauis (CPC)
— 10 xB.

4. PO3ITOPHYTHUHM CIHEHAPIM 3AHATTS TA HABYAJIBHI APTE®AKTH
(WORKBOOK MATERIALS)

ETAII 1. Opranizaniiinuii etan ta KomyHikaTuBHa opieHtauis (10 xB)

Bukaanau (T): Good morning, esteemed colleagues. Today we move into the realm of absolute
precision. In applied mechanics, if a measurement is misunderstood by a fraction of a millimeter, the
entire assembly fails. Today we focus on the international language of numbers, units of
measurement, and dimensional parameters.

(Buxnadau nazadye npo emuxy 6e3nexu,).

T: As always, we maintain a Trauma-Informed learning environment. Engineering calculations and
strict dimensional standards can sometimes cause cognitive fatigue. Remember the "Opt-out” rule: if
the material feels overwhelming, you may take a short pause without any academic penalty. For those



of you who have worked with micrometers, calipers, or CAD software—your practical spatial
awareness will be incredibly valuable to our discussion today.

ETAII 2. Jlekcuko-koHuenTyaabHuii 6s10k 1: OnuHuni BUMIipOBaHHs Ta JiHilHI po3mipu (25
XB)

T: The International System of Units — abbreviated as SI from the French name, Systéme
International d'Unités — is the most widely used system of measurements. Before we look at how to
describe the dimensions of a physical object, let us visualize how these parameters are represented on
engineering blueprints.

[MYJIbTUMEJIMHUAN CJAM 1: THE ANATOMY OF DIMENSIONS]
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Task 1: Terminological Mapping (BumiproBaibHi 6a3ucu)

Read the definitions of the main dimensional parameters used by engineers. Match the English
terminology (1-5) with its functional description and the corresponding Ukrainian equivalent for your
Student's Log.

Dimensional Technical Description (English) Mepexaan s
Parameter rjaocapiio
(YkpaiHncbKa)
1. Overall | A measurement of how long an object is in total. The | 3aranena  noB:kHMHA
length measurement is taken between the two points that are | (FabapuTHa
furthest apart (the front and rear extremities). JTOBKHHA)
2. Overall | Measures how tall an object is. The dimension is | 3araabna BHCOTA
height measured vertically between the base and a horizontal | (lF'a6apuTHna BrucoTa)
plane striking the top.
3. Width The measurement of the extent of something from | Illupuna
side to side. For example, maximum fuselage width is
the external width of the aircraft's body.
4. Thickness The distance through an object, as distinct from width | ToBmuna
or height. E.g., external width less the internal width
gives the thickness of the fuselage at each side.
5. Sl derived | Units related to the SI base units, such as square metre | Ioxixui oqunuui CI
units ($m~23) for area, or newton (N) for force.

(Memoouuna npumimxa: Bukiadau nposooums kopomxe onumysanns: "lf we need to calculate the
area of a sheet of metal, what Sl derived unit will we use? Answer: Square metre. And for volume?
Cubic metre™).

ETAII 3. Jlekcuko-koHuenTyaabHHil 0JI0K 2: 'OpH30HTANBHICTD, BEPTHKAJIBHICTD Ta HAXWJI
(20 xB)



T: In mechanical and civil engineering, defining the spatial orientation of a component is as critical
as its size. We use specific terms to describe whether a surface is perfectly flat relative to the ground,
or perfectly upright.

Task 2: Spatial Orientation Vocabulary (PopmyBaHHS CJIOBHHKA NPOCTOPOBOI Opi€HTAaL()
Analyze the following engineering concepts of orientation. Write them down in your Student's Log
with their precise Ukrainian translations.

1. Level: If a surface is described as being level, this means it is both horizontal and flat
(smooth). (I'opusonmanvnuil, posmawosanuii Ha 0OHOMY pPi6HI).

2. Plumb: Faces that are vertical, such as those of the walls of buildings, are described by
engineers as being plumb. (TIpsmosucnuii, cmpozo sepmuxanvruil).

3. Out of plumb: Structures that are slightly inclined from vertical are said to be out of plumb.
(Bioxunenuti 6i0 eéepmuxari).

4. Inclined: A surface that is sloping at an angle to the horizontal or vertical plane. (Tloxunuii,
PO3MaAuLo8aHUll Nio Kymom).

5. Plane: An imaginary surface. On drawings, planes are shown as lines that indicate where

dimensions are measured from and to. (Ilrowuna).

Bnpasa na 3akpiniienns (Contextual Practice):

BI/IKJ'Ia,I[aLI IMPOIOHY€E CTYACHTAM 3MOACIIIOBATH iH)KeHepHy OI_IiHKy MOHTaXxy.

Cumyayisn: You are inspecting the installation of a massive CNC machine tool on the factory floor.
How do you describe the ideal state of its base and its main vertical column?

Ouixysana 6ionosios ciyxaua: ""The base of the machine must be perfectly level, and the vertical
column must be absolutely plumb. It cannot be inclined or out of plumb.”

ETAII 4. AnaniTu4yHe YNTaHHS Ta JUCKYCif (25 XB)

T: To solidify our understanding of how dimensions and planes are used to define massive structures,
we will read an excerpt based on the engineering parameters of a large aircraft. This demonstrates
how linear dimensions are formally defined in technical documentation.

Task 3: Academic Reading & Analytical Comprehension Instruction: Read the following
authentic engineering text detailing the dimensions of an aircraft. Use the Skimming strategy to
understand the overall geometry being described, and the Scanning strategy to locate specific
measurement definitions.

TEXT: DEFINING LINEAR DIMENSIONS IN COMPLEX STRUCTURES

When engineers produce scale drawings, planes are positioned to strike (touch) the faces (edges or
surfaces) of components. Often, they are either horizontal planes or vertical planes. Let us consider
the dimensions of a large aircraft.

Overall length is a measurement of how long the aircraft is in total. The measurement is taken between
the two points that are furthest apart (the front and rear extremities), along the length of the aircraft.
The length is measured along a horizontal plane. It is the distance between a vertical plane striking
the front of the nose, and a vertical plane striking the rear of the tail.

Overall height measures how tall the aircraft is. The dimension is measured vertically between the
underside of the wheels and a horizontal plane striking the top of the tail.

Maximum fuselage width is the external width of the aircraft's body — how wide it is, measured
horizontally between vertical planes striking the outside faces of the fuselage. Furthermore, maximum
cabin width states the maximum internal width. The measurement is equivalent to the external width,
less the thickness of the fuselage at each side of the aircraft.

CoxkpariBebkuii giajgor ta nepesipka posyminns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for: «zaowni kinyisxu/kpatini mouxuy
(rear extremities), «sepmuxarvna niowuna, wo mopkacmocs...» (vertical plane striking...),
«enympiwns wiupunay (internal width).

2. Analytical Question 1: According to the text, how is the overall length of the aircraft
specifically measured in relation to planes? (Answer: It is the distance between a vertical plane
striking the front of the nose, and a vertical plane striking the rear of the tail).

3. Analytical Question 2: How is the maximum cabin width mathematically related to the
maximum fuselage width? (Answer: It is equivalent to the external width, less the thickness of the
fuselage at each side).



4. Professional Case Study (Debate): If you are reading a blueprint for a cylindrical tank, what
terms would you use to describe the distance across the very center of the hollow space inside, versus
the entire distance from the outside edge to the opposite outside edge? (Answer: Inside diameter/bore
versus Outside diameter).

ETAII 5. 1eopudinr ta opranizauis Camocriiinoi podortu cayxauis (CPC) (10 xB)

Peduaexcis (Wrap-up): T: Outstanding work today, colleagues. You have successfully navigated
the precise vocabulary of dimensional engineering. You can now fluently describe overall length,
height, thickness, and spatial orientations such as level and plumb. This ensures you can model parts,
mechanisms, and structures accurately based on technical and working drawings, fulfilling your
professional competencies (PH14).

Opranizanis CPC (Independent Work Assignment):

BianmosigHo 10 mporpamMu, camocTiitHa po0oTa € 000B'SI3KOBOIO JIJIsl 3aKPITUICHHS MaTepialy.

. 3agaannsa 1 (Po3dmmpenHs riocapir): JlomaiiTe 10 CBOTO 1HAMBIAYaIHbHOTO JBOMOBHOTO
rnocapito (Student's Log) 25 HOBUX TEepMiHIB 3 ChOTOAHINIHLOTO 3aHATTA (overall length, plumb,
inclined, horizontal plane, SI derived units Tomo). O60B'I3K0BO BKaXKiTh TPAHCKPHIIIIIFO Ta TPHKIIAT
BUKOPUCTaHHS B PEUYCHHI.

. 3aBaannsa 2 (AHajdiTmyHuii nepexnan cneuudikanii): 3HaiinitTe B Mepexi IaTepHer
aBTeHTUYHe 3aranbHe KpecieHHs (General Arrangement drawing) Oyab-SKOro MexaHi3My
(mampukiiag, peaykropa abo Hacoca). Bunumite 3-4 peueHHst a00 BUHOCKH (notes) aHTTiHCHKOIO
MOBOIO, JI€ OIUCYIOThCsl Horo rabaputHi po3Mmipu (overall dimensions) Ta gomycku Ha
TOPU3OHTANIBHICTE/BepTHKANIBHICTH  (level/plumb), 1 3pobiTh TOYHMI NHCHMOBHH TeEpeKian
YKpaiHChKOIO MOBOIO.

. Taiim-menex:xkment (Trauma-Informed Policy): [ennaitn BUKOHaHHsS 3aBIAHHS — JIO
[I0YaTKy HAaCTYITHOI'O IPAKTHUYHOTO 3aHATTSA. 15 CilyXadiB, sIKi TO€JHYIOTh HAaBYaHHS 3 POOOTOI0 200
nepeOyBaroTh y CKJIATHUX KUTTEBHX OOCTaBHHAX, Ji€ IHIWBIMyajdbHa IMPOJIOHTAIlIS JE/UTaliHIB 32
3aIUTOM.

. ACHHXPOHHHUIT KOHTPOJIb: DOTOKOIII BHKOHAHOTO TEXHIYHOTO TEPEKIaay Ta CTOPIHOK
rJiocapilo HEeOOXITHO 3aBaHTAXUTH Ha KoprnopatuBHy Iuiatrhopmy LMS (Moodle / Google
Classroom) y BiITOBIAHUM PO3ALT AJIsl HEPEBIPKH.

METOJUYHA PO3POBKA NPAKTUYHOI'O 3AHATTS Ne 7

HapuanbHa qucuumniina: [HozeMHa MoBa 3a npodeciiHum crpsimyBaHHsIM. CrnenianbHicTb: 131
«ITpuxnagna mexanika». OcBiTHBO-podeciiina nporpama: «Komn'torepr3oBaHi MamMnHOOY/IiBHI
BUpPOOHUIITBA Ta MpHKJIaJHAa MexaHikay. 3microBuii Moayuawb 1: 3aranpHa sekcuka (General
Engineering Vocabulary). Tema 3ausitsi: Jlomycku ta nocanku (Precision, tolerance and fit).
TpuBanicrs 3anarra: 90 xBwinH (2 akagemiuHi roaunu). Tun 3anarra: [IpakTuune 3aHATTS 3
IHTEHCUBHUM (POPMYBaHHIM 1HIIOMOBHOI TEPMIHOJIOTTYHOI Ta KOHIIENITYyalIbHOT KOMIIETEHTHOCTI Ha
3acajax MpeIMeTHO-MOBHOTO iHTerpoBaHoro HaBuanHs (CLIL).

1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSITTS
Po3poOka 3aHATTS 6a3yeThCsl Ha JKOPCTKIM 1HTErpalLlii JIIHFBICTUYHOTO MaTepialy y By3bKO(paxoBuit
KoHTekcT. DaxiBelp 3 MPUKIATHOI MEXAHIKK 3000B'13aHUI BMITH 1HO3E€MHOIO MOBOIO aHalli3yBaTu
KpPECJICHHS, BU3HAYaTH MeEX1 JOMYCTUMHX BIIXWJIEHb PO3MIPIB Ta OoOMpaTH TUIM IOCAN0K JJs
3a0e3neueHHs mpare3JaTHOCTI MEXaHi3MiB.

. Jlinrsictnuna (komyHikaTtuBHa) Mera: CdopmyBaTu aHIVIOMOBHHMI KaTeropiajJbHUN
amapar Juid iieHTu(dikamii Ta onucy po3MipHOi TOUHOCTI: TOYHOCTI (precision / accuracy), JOIYCKIB
(tolerances), Bimxwmiens (deviations). OmanyBatu TepmiHosorito nmocaaok (fit): i3 3a3opom (clearance
fit), 3 matsrom (interference fit), a Takox (Qi3MYHUX CTaHIB MpH CKIaAaHHi: 3ainanus (bind), modT
(play), posmupensns (expand), ctuckanus (contract).

. OcBiTHs (paxoBa) Mera: 3abe3neynTy 3AATHICTH 3aCTOCOBYBATH aHTJIOMOBHI HOPMaTHUBHI
JaHl [ KOHTPOJIIO BIJAMOBIAHOCTI BUPOOIB CTaHAapTaM, BMIHHS YHUTaTH KOHCTPYKTOPCHKY
JOKYMEHTAI[II0 Ta BU3HAYAaTH MPUAATHICTh BUTOTOBJICHHUX JI€TaJIeH 3T1THO 13 3aJJaHUMU JIOITYCKaMH.

. Ilcuxosoro-negaroriuna (Trauma-Informed) mera: CTBOpeHHS TPOCTOPY MCUXOIOTTHHOT
Oe3meku WUIIXOM MiHiMi3alii aOcTpakTHOi Teopii Ta MakcuMizalii YiTKO alropUTMiI30BaHHUX
npakTHYHKX 3aBaanb. [ie mpasmino «Cromn-ciaoBa» (Trigger Warning & Opt-out).



®opMoBaHI KOMIIETEHTHOCTI Ta NPOrpamMHi pesyabTaTH HaByaHHsa (3rizHo 3 OIIIl Ta
Cranaaprom):

. 3K3, 3K4: 31aTHICTh CHUIKYBAaTHCS ACPKABHOIO Ta 1HO3EMHOIO MOBaMH (TEpMIHOJIOTIYHUHN
MepeKsIaj] TEXHIYHOT JOKYMEHTaIli1).

. CK8: 3parHiCTh BHKOPHCTOBYBAaTH HOPMAaTHBHI Ta JIOBIAHMKOBI Marepiaiu, CTaHAApTHI
METOJIMKH, KOHCTPYKTOPCHKY 1 TEXHOJIOTIYHY JOKYMEHTAIIIIO.

. PH3: 3acTocoByBaTy HOPMATHBHI Ta JOBIIKOBI IaHi 711 KOHTPOJIIO BiAMOBIAHOCTI TEXHIYHOT
JOKyMEHTaIlii, BUpOOiB 1 TEXHOJIOTIN CTaHIapTaM.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3ITEYEHHSA

. Texuiuni 3acodu: MynpTuMeniliHuN KoMIuiekc (poekrop, [1K).

. HaBuanbHo-MeToauuHe 3a0e3meyeHHsi: PoGoui 3omwmrtu-rinocapii  (Student's Log),
PO31aTKOBI MaTepiaiy 3 JBOMA aBTCHTUYHUMHU TEXHIYHUMHU TEKCTaMH, KPECJICHHS BaJIiB Ta OTBOPIB
13 HAHECEHUMH JIOITYCKaMHU.

. Indopmaniiine 3a6e3nevyenns: [Tnarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHSTTSI (90 xBumnn)

1. Opranizaniiinunii eran (Warm-up & Environment Setting) — 5 xs.

2. Jlexcuko-koHuentyanbHuil 00k 1: Tounicte Ta nomycku (Precision & Tolerances) +
[IpakTUKyM 3 KOHTpPOIIIO SIKOCTI — 20 XB.

3. Jlexcuko-koHuenTyaabHui 010k 2: Tunu nocanok ta repmiune ckiananss (Fit, Expansion
& Contraction) + [IpakTukym 3 aHaimizy 3'eqHanb — 20 XB.

4. Ananitnyne yntanus (Text 1 & Text 2): O6poOka 1BOX By3bKOCHELIaTI30BaHUX TEKCTIB

Ta IHKeHepHa TUCKycis — 35 XB.

5. Jeopudinr ta opranizanis CPC — 10 xB.
4. PO3IOPHYTHUH CHEHAPII71 3AHATTA TA HABYAJIbBHI APTE®AKTHU
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaagau (T): Colleagues, today we eliminate abstract theory and focus entirely on engineering
reality. In applied mechanics, perfect dimensions do not exist. Every CNC operation is imprecise to
a certain extent. Our goal today is to master the English terminology of acceptable inaccuracy:
Precision, Tolerance, and Fit.

[MYJIbTUMEJIIMHUM CJIAN/ 1: THE REALITY OF PRECISION]
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ETAII 2. JIeKcuKO-KOHueyaJILHnﬁ 0.0k 1: TounicTs Ta 1omycku (20 xB)
Task 1: Terminological Mapping (Tounicts Ta Binxuaennsi)



Read the definitions of dimensional accuracy used by quality control engineers. Match the English
terminology (1-6) with its functional description and write the Ukrainian equivalent in your Student's
Log.

Engineering Term | Technical Description (English) Iepexnan
(YkpaiHncbKa)

1. Tolerance An acceptable variation in precision; a specified | omyck
range of acceptable sizes.

2. Deviation The difference from a precise size; the allowed | Binxuienns
amount of variation.

3. Permissible Describes a size or state that is allowed because it | TlomycTummuii /
is within the specified tolerance limits. Jlo3BoJieHmii

4. Tight (close) | A very small permissible deviation in size (e.g., | ZKopcTkmii

tolerance $\pm0.01$ mm in metalworking). (BY3bKHiIi) J0NYCK

5. Loose tolerance | A large permissible deviation in size (e.g., | BuibHuii (mupoxmii)
$\pm10$ mm in a concrete structure). JAOMYCK

6. Within / Outside | Indicates whether a component's actual size is | B me:kax momycky /

tolerance acceptable (within) or unacceptable and must be | ITo3a gomyckom
rejected (outside).

Task 2: Practical Quality Control (Blueprint Analysis) Cumyayis: You are a Quality Control (QC)
Inspector. An engineering drawing specifies a shaft diameter as: $\emptyset 88\text{ mm} \pm
0.05%. Analyze the following manufactured parts. For each part, state the mathematical deviation,
and declare in English whether the part is ""Permissible (within tolerance)™ or "'Rejected (outside
tolerance)".
1. Shaft A: Actual measured diameter is $88.02\text{ mm}$.
o Student's English Analysis: "The deviation is $+0.02\text{ mm}$. The part is
permissible because it is within tolerance.”
2. Shaft B: Actual measured diameter is $87.94\text{ mm}$.
o Student's English Analysis: "The deviation is $-0.06\text{ mm}$. The part is rejected
because it is outside tolerance.”
3. Shaft C: Actual measured diameter is $88.06\text{ mm}$.
o Student's English Analysis: "The deviation is $+0.06\text{ mm}$. The part is rejected
because it is outside tolerance.”
ETAII 3. Jlekcuko-koHnenTyaabHuii 0,10k 2: Tunm nmocagoxk Ta tepmivHi BjaactuBocti (20 xB)
Task 3: Terminology of Fit (ITocaxku Ta Cxaanannsi) When a shaft goes through a hole, the two
must fit together — their sizes and shapes must match. Analyze the following concepts.
Engineering Technical Description (English) Iepexnan
Term (Ykpaincbka)
1. Clearance fit | Allows a component to slide or turn freely, by | ITocaaka i3 3a30pom
leaving a gap (clearance) between itself and the sides

of the hole.
2. Interference | A very tight fit which does not allow a component to | ITocaaka 3 HaTsiIrom
fit move freely inside a hole; often achieved by forcing
or heating.
3. Bind What happens if there is insufficient clearance; the | 3aimaru /
component fits too tightly and cannot slide or turn | 3akaunoBaTn
freely.
4. Play The amount of movement allowed by a gap. If there | JTrodt / BisibHmii xix

is too much clearance, there will be too much play.
5. Expand /| Metal increases in size due to heat (expands) and | PosmmproBaTucs /
Contract decreases in size due to cooling (contracts). Cruckarucs

Task 4: Practical Assembly Troubleshooting (In:kenepue nporuosyBanus) Cumyayis: Match the
engineering actions/conditions (1-5) with the mechanical consequences (a-e). Write the complete
logical sentence in English. (Based on)

1. If the gap between the shaft and the hole is too small, ...




2. If the metal around the hole is heated to a high temperature, ...
3. If the metal cools down after assembly, ...

4. If there is too much clearance between the bolt and the hole, ...
5. If you need a gear to spin freely on a shaft without stopping, ...
Consequences:

. a) ...it will expand, allowing a larger shaft to be inserted.

. b) ...there will be too much play, causing vibration.

. c) ...the component will bind and will not turn freely.

. d) ...it requires a clearance fit.

. e) ...it will contract, resulting in a tight interference fit.

ETAII 4. AnasniTu4yHe YNTaHHS Ta PO3B'si3aHHA KeliciB (35 xB)

T: To prepare you for real-world mechanical documentation, we will process two dense technical
texts. You must read them analytically to extract precise data.

Task 5: Academic Reading 1 — ""Blueprinting for Performance™

Instruction: Read the text from an automotive engineering journal. Fill in the blanks (1-6) using the
correct terms from the box: clearances, permissible, precise, tolerances, variation, within.

TEXT 1: BLUEPRINTING ENGINES

No two standard engines are identical. There will always be a slight (1) in the size of
engine parts, since they are manufactured not to perfectly (2) dimensions, but to specified
3) . Although these differences may only be a few hundredths of a millimetre, they result

in a performance gap between two standard engines.

One way round this problem in racing is to have your engine "blueprinted". The process is perfectly

legal, as the sizes of all parts remain (4) the tolerances that are (5) for the

standard engine specification. By carefully matching parts that are at the optimal end of the tolerance

range, a blueprinted engine is built to fit together extremely accurately, ensuring almost perfect (6)
between moving parts.

. (Students complete the task. Keys: 1-variation, 2-precise, 3-tolerances, 4-within, 5-

permissible, 6-clearances).

Task 6: Academic Reading 2 — ""Thermal Assembly in Heavy Machinery**

Instruction: Read the text regarding the assembly of train wheels. Answer the Socratic questions that

follow.

TEXT 2: INTERFERENCE FITS AND THERMAL EXPANSION

In heavy mechanical engineering, ensuring that a wheel does not slip on an axle under massive

rotational torque is critical. A standard clearance fit, which leaves a gap, would result in dangerous

play and immediate mechanical failure. Therefore, engineers specify a strict interference fit.

Because an interference fit is a very tight fit which does not allow a component to move freely inside

a hole, the assembly cannot be done by hand. While small components can be forced together using

a hydraulic press, heavy components like a steel train wheel and an axle require thermal manipulation.

The metal wheel, which contains the hole, is heated in a high-temperature industrial furnace. As the

thermal energy increases, the metal expands (increases in size due to heat).

After sufficient expansion, the hole is temporarily large enough so the wheel can be slipped over the

cold, ambient-temperature axle. As the assembly sits at room temperature, the metal of the wheel

cools and contracts (decreases in size due to cooling). This severe contraction results in an incredibly

tight fit, structurally bonding the wheel to the axle without the use of welds or mechanical fasteners.

Task 7: Engineering Socratic Dialogue (Comprehension & Analysis):

1. Data Extraction: Why cannot engineers use a clearance fit for a train wheel on an axle?
(Answer: It would result in dangerous play and mechanical failure).
2. Process Analysis: Which specific component is heated during the thermal assembly process

described in Text 2, the wheel or the axle? Explain why in English. (Answer: The wheel is heated so
that the hole expands and becomes larger than the axle).

3. Physical Consequence: What physical phenomenon actually secures the wheel to the axle
permanently once the process is complete? (Answer: As the metal cools, it contracts, resulting in a
permanent interference fit).

ETAII 5. 1eopudinr ta opranizanis Camocriiinoi podoru cayxauis (CPC) (10 xB)



Pedaexcia (Wrap-up):

T: In 90 minutes, you have processed the strict vocabulary of engineering precision. You can now
calculate deviations, identify if a part is permissible or outside tolerance, and analyze assembly
methods using clearance and interference fits. You are communicating like true applied mechanics
professionals.

Opranuizauiss CPC (Independent Work Assignment):

. 3agaanns 1 (InquBinyaasHuii riaocapiii): Jonaiite 1o po6ouoro 3ommra (Student's Log)
20 HOBMX TEpMIHIB 3 CHOTOAHINIHLOTO 3aHATTS (clearance fit, interference fit, bind, play, expand,
contract, permissible, deviation Tomo). Hanuimite BaacHi NpuKiaan pedeHb 10 KOKHOTO TepMiHa.

. 3apnanns 2 (IlpakTuuHuii nmepekJag KpecjeHHs1): 3HANAITE B Mepexki aHTIIOMOBHE
KkpecneHHs Bany-mectepHi (Gear Shaft Blueprint). Bunumite 3 po3mipu 3 nomyckamu (HanpuKiai,
$\emptyset 50 +0.02 / -0.01%$). Hanumiite anrmificekoro MoBoro kopotkuii 3BiT (QC Report),
pO3paxyBaBIIM MaKCUMaJIbHUN Ta MiHiManeHU nomyctumi po3mipu (Upper and Lower limit
dimensions), BUKOpUCTOBYIOUYH TepMiH "permissible".

. Taiim-menexxmenT (Trauma-Informed Policy): Jleuiaiin — HacTynHEe NpaKTHYHE 3aHATTSL.
3a HasgBHOCTI poOOYMX 3MIH Ha 3aBOJli YW 1HIIMX O0'€KTUBHUX 0OCTaBUH, JACIJIaliH MPOJIOHTYETHCS.
3aBmanHs 3aBaHTaxuTH B LMS (Moodle).

METOJUYHA PO3POBKA NTPAKTUYHOI'O 3BAHATTS Ne 8

HapuanbHa qucuumiina: [HozemMHa MoBa 3a npodeciinum crpsimyBanHsM. CnenianbHicTb: 131
«[Ipuknagna mexanika». OcBiTHBO-npodeciiina nporpama: «Kommn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHMIITBA Ta TpHUKIATHA MeXaHika». 3MicTroBuMii moayuasb 1: 3arampHa nekcuka (General
Engineering Vocabulary). Tema 3ausarrsa: Yurtanus kpeciacHb: Gopmu, po3mipu, mpoekmii (2D Ta
3D) (Reading drawings: shapes, dimensions, projections (2D and 3D)). TpusaJicts 3ansrTs: 90
XBWIMH (2 akaneMiyHi rogunu). Tum 3ansarTa: [IpakTuyHe 3aHATTS 3 IHTEHCUBHUM (POPMYBaHHSAM
IHIIIOMOBHO{ TEPMIHOJIOT1YHOI Ta KOHIIENITYaIbHOT KOMIIETEHTHOCTI Ha 3aCa/1aX MPEIMETHO-MOBHOTO
inTerpoBanoro HaByanas (CLIL).

PDF

1. DYHIAMEHTAJBHE METOJAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSATTS
Po3poOka 1poro 3aHATTA 0a3yeThCsl Ha JKOPCTKiM 1HTerpamii JIHIBICTUYHOIO Matepiany y
BY3bKO(aXOBUIl KOHTEKCT 1H)KEHEpPHOI Ta KOMM'IoTepHOI Tpadiku. YWTaHHA KpecleHb €
YHIBEPCAJIbHOIO MI>)KHApOJIHOIO MOBOIO 1H)KeHepiB. DaxiBelb 3 NPUKIIAJAHOI MEXaHIKH 3000B'13aHUN
BMITH 1HO3EMHOIO MOBOIO 1I€HTHU(IKYBATH TUIH KpeCIeHb, MPOEKLINA, po3pi3iB Ta T€OMETPUUHHUX
IPUMITHUBIB 715 yerimHoi po6otu 3 CAD-cucremamu.

. JlinrBictnuna (komyHikatuBHa) mera: CdopmyBaTu aHIJIOMOBHHMI KaTeropiajJbHUN
amapar Juis iieHTHdikanii Ta onucy TUMiB KpecieHsb (scale drawing, general arrangement drawings,
detail drawings, schematic drawings) Ta BuiB Ha KpecaeHHsX (plan, section, cross-section, elevation,
exploded view, oblique projection, isometric projection). OmnanyBatu TepmiHosoriro 3D-
MOJICJIIOBaHHS: HacKpi3Hu# oTBIp (through hole), rmyxwuii oTBip (blind hole), dhacka (chamfered edge),
nas/kaHaBka (groove).

PDFEm¢ 4

. OceiTHs1 (paxoBa) mera: 3abe3neuynTH PO3BUTOK IMPOCTOPOBOTO MHUCICHHS CIyXadiB.
CchopmyBatu 34aTHICTH /O MPOCTOPOBOTO MMCJICHHS 1 BIATBOPEHHS MEXaHIYHMX OO'€KTIB,
KOHCTPYKLIH, 1HCTPYMEHTIB Ta MEXaHI3MIB y BHIJISAI MPOEKUIMHUX KPECIEeHb Ta TPUBUMIPHHUX
reOMETPUYHUX MoJiesiell. 3aKpilnuTH HaBUYKY BUKOHYBATH MOJEIIOBAHHS JeTalieil, MeXaHi3MiB 1
KOHCTPYKLIH y BUIJISI/II TEXHIYHUX 1 poOOYHX KPECTIEHb.

PDFEm¢ 1

. IIcuxonoro-negaroriuna (Trauma-Informed) mera: CtBopeHHsS mpocTopy aOCONIOTHOL
MICUXOJIOTTYHOT O€3MeKH HUIIXOM CTPYKTYpOBaHOI Mojayi ckiagHoro rpagiyHoro matepiany. [lie
npasuiio «Cromn-crnoBa» (Trigger Warning & Opt-out). IlinTpumka Bamigarii mpakTUYHOTO JOCBITY
CllyXauyiB, Ikl MalOTh HaBUYKU poboTu B mporpamax AutoCAD, SolidWorks uu Inventor.
®opMoBaHI KOMIIETEHTHOCTI Ta NPOrpamMHi pesyabTraTH HaB4anHs (3rizHo 3 OIIIl Ta
Crangaprom):

. 3K3, 3K4: 3naTHICTh CIIIKYBAaTUCS JAEP>KaBHOIO Ta 1HO3EMHOIO MOBaMH B npodeciiiHoMy
CEPEIOBHIIII.



PDF

. CKS: 3naTHicTh 0 TPOCTOPOBOTO MUCIICHHS 1 BIITBOPEHHS MEXaHIYHUX O0'€KTIB... Y BUTIIS1
MPOEKIIHHUX KPECTICHb Ta TPUBUMIPHUX T€OMETPUYHUX MOJECIEH.

PDF

. PH14: BukonyBaTu MOJICITIOBaHHS JIETAICH, MEXaHI3MIB 1 KOHCTPYKIIIH Y BUTJISIII TEXHIYHUX

1 poOOUYMX KpecjaeHb, KOPEryBaTH TEXHOJIOT14HI MPOIECH... IUIIXOM BHECEHHS 3MiHH JI0 TEXHIYHOI,
MPOEKTHOI 1 KOHCTPYKTOPCHKOI JTOKYMEHTAIII].

PDF

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3ITEYEHHS

. Texniuni 3acodu: MynbTUMeniiHUA KoMIUleKC (TIpoekTop, cMapT-pomka, IIK) mms
Bizyaunizauii 2D po3piziB, 3D npoexuiii (i3oMeTpisi, AUMETPisi) Ta po3HeceHHX BUTIAIB (exploded
Views) MexaHi3MiB.

. HaBuanbHo-MeToquuHe 3a0e3meuyeHHsi: PoOoui 3ommrtu-rinocapii  (Student's Log),
pO3AAaTKOBI MaTepiaid 3 aBTEHTUYHMMM TEXHIYHMMU TEKCTaMHU Ta (parMeHTaMu KpecieHb
MDKHApPOJIHOTO 3pa3Ka, JCKCUYHI Ta0JIUIll TEOMETPUIHUX (HOpM.

. Indopmaniiine 3a6e3neuenns: Jloctyn no xopmoparuBHoi miargopmu LMS (Moodle /
Google Classroom) [1st OTpEMaHHS JOBIIKOBHX MaTepiaiiB Ta 3aBaanb st CPC.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSA (90 xBuJjinH)

1. Opranizauniiinuii eran. Akryarmizamis 3HaHb, TEpeBipKa TOTOBHOCTI JO 3aHATTS Ta
HanamTyBaHHs Ha Trauma-Informed etuky (Warm-up & Environment Setting) — 10 xB.

2. Jlekcuko-koHIenTyaabHuii 60k 1: Tunu kpecinens, Burisaau ta npoekiii (Drawing types,
views and projections) — 25 xs.

3. Jlekcuko-koHuentyaabHuii 6g0k 2: 3D ¢opmu xommoneHTiB Ta THnU OTBOpiB (3D
component features & holes) — 20 xB.

4. AHaNITHYHe YUTAHHA Ta AUCKYycifA: UWTaHHS aHTIIOMOBHOI TOKyMEHTalii Ta KpecleHb
(Academic Reading & Blueprint Analysis) — 25 xB.

o. JeOpudinr, mixBeneHHs miCyMKiB Ta oprasizauisi camoctiiiHoi poootu cayxauis (CPC)
— 10 xB.

4. PO3IOPHYTUU CHEHAPIP'I 3AHATTA TA HABYAJIbBHI APTE®AKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii etan Ta KoMyHikaTuBHa opieHTanis (10 xB)

Bukaagau (T): Good morning, colleagues. Welcome to our 8th practical session. Up to this point,
we have discussed materials, tolerances, and physical dimensions. But how do engineers
communicate these complex concepts to the CNC operator or the assembly technician? They use the
universal language of engineering: blueprints and CAD models. Today, we will master the English
terminology for reading drawings, shapes, and 2D/3D projections.

(Buxnaoau nazadye npo emuxy 6esnexu). T: As always, we operate within a Trauma-Informed
environment. Spatial reasoning and dense technical blueprints can sometimes cause cognitive fatigue
or frustration. You have the absolute right to use the "Opt-out” rule if you need a short mental break,
without any academic penalty. For those of you who already design parts in SolidWorks or AutoCAD,
your experience will be the cornerstone of our discussion today. Let's translate your software skills
into professional English.

ETAII 2. Jlekcuko-koHUenTyajabHuil 0J10k 1: Tunu KpeciaeHb, BUTJISIAN Ta NPOeKUii (25 xB)
T: In engineering, most design information is shown on drawings. Today, drawings are generally not
drawn by hand; they are produced on computer, using CAD (computer-aided design) systems. To
navigate these systems, you must know how to name the views you are looking at. Let's visualize a
complex assembly.

PDFEmg 1

[MYJIBTI/IMEI[IFIHPIFI CJIAFIJ] 1: THE ANATOMY OF A CAD EXPLODED VIEW]
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Task 1: Terminological Mapping (Tunu kpecienb Ta BurisaiB) Read the definitions of the main
drawing types and views used by engineers. Match the English terminology (1-6) with its functional
description and the corresponding Ukrainian equivalent for your Student's Log.

Engineering Term  Technical Description (English) IMepexnan (Ykpaincbka)
Drawings that show whole devices or

1. General . . Kpecnenus 3arajJibHOro
arrangement  (GA) structures, using a smal_l scale. O.bjects on the I (Cxnanansne
. drawing are small, relative to their real size. y
drawings PDE KpecJaeHHs)
Drawings that show parts in detail, using a
5 Detail drawings large scale, such as 1:5 or 1:2. Small parts are Kpeciiennst aeraJiei
' 95 sometimes shown as actual size (1:2). (deramoBanus)

PDF

A 2D view inside an object, as if it is cut
3. Section / Cross- through. It shows the internal profile of a
section component, like a valve inside a pipe.
PDFEm¢ 1

A 2D view of the side of an object. For
example, looking at the front, back, or side Burasin (cmepeny, 300Ky,

Po3spis / Ilepepi3

4. Elevation

faces of a machine. 33aay) / ®@acan

PDF

A 3D view showing an object with one of its
5. Isometric corners at the front. The 3D shape is shown by 1 a .
projection lines at 30 degrees from the horizontal. OMETPHAHA NPOCKAL

PDF

A 3D view showing an assembly taken to

pieces. It shows the components spaced out to Po3necenuii Burasa (Cxema
show how they fit together. CKJIAJIAHHS)

PDFEmg 1

(Memoouuna npumimka.: Buxnadoau nposooume xopomke onumysauns. "lf you need to show the
assembly technician exactly how the gears, bearings, and shafts fit together sequentially, which view
will you generate in your CAD software? Answer: An exploded view").

ETAII 3. JIekcuko-KOHUenTyaabHui 010k 2: 3D ¢gopmMu KOMIIOHEHTIB Ta TUIIH OTBOPIB (20 XB)

6. Exploded view



T: A mechanical blueprint is full of specific geometric features that must be machined accurately.
You must know how to name the shapes of edges, corners, and holes in English to communicate with
CAM programmers and CNC operators.

Task 2: 3D Component Features (®opmyBanus ciaoBHuka dgopm) Analyze the following
engineering concepts of shapes and features. Write them down in your Student's Log with their
precise Ukrainian translations.

1. Chamfered edge: An edge that is cut off at an angle (usually 45 degrees) with the sides of
the plate. (@acka / Ckic kpaio).

PDF

2. Groove: A long, narrow channel cut into the metal. It is often used to accommodate a rubber
sealing ring or a mating component. (Tlas / Kanasxa).

PDF

3. Rebate: An internal corner or step cut into the edge of a part. (Ysepmo / @anvy).

PDF

4. Through hole: A hole that goes all the way through the metal or component. (Hackpiznuii
omsip).

PDF

5. Blind hole: A hole that does not go all the way through the component. It has a specific depth.
(I myxuii omsip).

PDF

Bnpasa na 3akpiniienHss (Contextual Practice & Troubleshooting): Buknagau npononye
CTy/ICHTaM 3MO/JICITIOBATH aHaui3 kpeciaeHus. Cumyayis: YOU are reviewing a cross-section (po3pis)
of an engine block on a detail drawing. There is a hole marked for a bolt, but the drawing shows the
hole stopping halfway inside the block. How do you describe this feature and what process must
follow? Ouixysana eionosios cayxaua: “According to the cross-section, this is a blind hole, not a
through hole. Because it is for a bolt, the internal surfaces of the hole must be threaded (napizana
pizb0a) after drilling."

PDF

ETAII 4. AnasniTu4He YNTAaHHSA Ta JUCKYCid (25 xB)

T: To solidify our understanding of how drawings, scales, and views are formally described, we will
read an excerpt from an engineering textbook. This will show you how these terms are used in
professional technical sentences.

Task 3: Academic Reading & Analytical Comprehension Instruction: Read the following
authentic engineering text detailing drawing types and views. Use the Skimming strategy to grasp the
main concepts of scale, and the Scanning strategy to locate descriptions of 2D and 3D views.

PDF

TEXT: READING ENGINEERING DRAWINGS AND PROJECTIONS

In engineering, most design information is shown on drawings. Today, drawings are generally not
drawn by hand. They are produced on computer, using CAD (computer-aided design) systems.
PDFEmg 2

A key factor on a drawing is the scale — that is, the size of items on the drawing in relation to their
real size. When all the items on a drawing are shown relative to their real size, the drawing is drawn
to scale, and can be called a scale drawing. For instance, at 1:10 (one to ten), an object with a length
of 100 mm in real life would measure 10 mm on the drawing.

PDFEmg 2

Most engineering designs consist of a set of drawings. General arrangement (GA) drawings show
whole devices or structures, using a small scale. Conversely, Detail drawings show parts in detail,
using a large scale, such as 1:5 or 1:2.

PDFEmg 2

When technicians search for information, they rely on different views. A 2D view looking down on
top of an object is a plan. A 2D view of the side is an elevation. To see inside an object, as if it is cut
through, a section (or cross-section) is used. Because it is hard to visualize complex assemblies based
solely on 2D elevations and sections, 3D views are generated. An isometric projection shows a 3D



view with a corner of the object at the front, while an exploded view shows the components spaced
out.

PDFEm¢ 3
CoxpariBcbknii aiajor Ta nepeipka posyminns (Comprehension Check):
1. Lexical analysis: Find the English equivalents in the text for: «wmacwma6by (scale),

«Kpecnenns, sukonane ¢ macuima6i» (scale drawing), «suenso zeepxy / naany (plan), «cucmemu
asmomamuzosanozo npoekmyesannsy (CAD systems).

PDFEmé 3

2. Analytical Question 1: According to the text, what is the fundamental difference in purpose
between a General arrangement (GA) drawing and a Detail drawing? (Answer: GA drawings show
whole devices using a small scale, while detail drawings show parts in detail using a large scale).
PDF

3. Analytical Question 2: Why do engineers often need to generate 3D views like isometric
projections or exploded views, rather than just relying on 2D elevations? (Answer: Because it is hard
to visualize complex assemblies based solely on two-dimensional elevations and sections).

PDF

4. Professional Case Study (Debate): You are manufacturing a custom gear. The blueprint
states the scale is 2:1. What does this scale mean for the size of the drawing compared to the real
object? (Answer: The component is enlarged to bigger than actual size; the drawing is twice as big as
the real part).

PDF

ETAII 5. 1eopudinr ta opranizauis Camocriiinoi podortu cayxauis (CPC) (10 xB)

Pedurexcis (Wrap-up): T: Excellent work today, colleagues. You have successfully navigated the
precise vocabulary of engineering graphics and CAD environments. You can now fluently
differentiate between a cross-section and an elevation, identify isometric and exploded views, and
accurately describe 3D features like chamfers, grooves, and blind holes. This ensures you can perform
modeling of parts and mechanisms in the form of technical and working drawings (BuxonyBatu
MO/ICITFOBAHHS JIeTAJICH, MEXaHI3MIB 1 KOHCTPYKIIIN y BUTIISAI TEXHIYHUX 1 pOOOYMX KPECIICHB).
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Opranizanis CPC (Independent Work Assignment): BiamoBigHo 10 mporpamu, camocTiiiHa
po6oTa € 000B'SI3KOBOIO 115 3aKPIINICHHS MaTepiaiy.

. 3aBaanns 1 (Po3mmpenns riocapir): /{onaiite 10 CBOro iHAMBIAYaJIbHOTO JBOMOBHOTO
rnocapito (Student's Log) 25 HOBUX TepMiHIB 3 CHOTOJHINIHBOTO 3aHATTA (general arrangement
drawing, exploded view, cross-section, isometric projection, blind hole, chamfered edge Toro).
OO00B'A3K0BO BKa)XXITh TPAHCKPHUIILIIIO Ta MIPUKJIA]l BUKOPUCTAHHS B PEUEHHI.

PDF

. 3aBaaHHA 2 (AHAJITHYHUIL oNMC KpeceHHA): 3HANUIITh B Mepexl [HTepHET aBTEHTHYHE
KpeclieHHs AeTani (Hanpukian, guanus abo Baiy) abo posnecenuit Burisg (Exploded view) Oynb-
SKOTO By3Jla (HampuKIJIaJ, MacisHOro Hacoca). Bumumite 4-5 peueHb aHITIINHCBKOIO MOBOIO,
CaMOCTilHO OITUCYIOYH, 110 MOKa3aHo Ha KpecieHHi (Hanpukian: "This is a cross-section of the shaft.
It shows a blind hole on the right side and a chamfered edge on the left"). 3po6its TouHuiT THCEMOBHIT
MepeKIIa]] Balloro OMnucy yKpaiHChKOK MOBOIO.

o Taiim-menemxmenT (Trauma-Informed Policy): Jlemnaiin BUKOHaHHS 3aBJaHHS — JIO
MOYaTKy HACTYMHOTO MPaKTUYHOTO 3aHATTA. J{s ciiyXadyiB, sIKI MOEHYIOTh HaBYaHHA 3 poOOTOIO,
BOJIOHTEPCTBOM a00 TmepedyBaloTh y CKIAJHUX JKUTTEBUX OOCTaBMHAX, i€ 1HIUBIAyaJlbHA
MIPOJIOHTAIIIS I€/IalHIB 32 3aITUTOM.

. ACHHXPOHHUH KOHTPOJb: PoToKomii a00 CKPIHIIOTH 3HAMIEHOr0 KpECIeHHsS pa3oM i3
BUKOHAHUM OIIMCOM Ta CTOpPIHKaMHU TJOcapil0 HEOOX1HO 3aBaHTAKUTU HAa KOPHOPATHBHY
mwiargopmy LMS (Moodle / Google Classroom) y BiAOBITHUI pO3ALT IS TEPEBIPKH.
METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 9

HapuanbHa qucummniina: [HozeMHa MoBa 3a npodeciiHuM crpsimyBaHHIM. CnenianbHicTb: 131
«[Ipuknanna mexanika». OcBiTHbO-npogeciiina nporpama: «Komn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHUIITBA Ta MPHUKIAJHA MexaHikay. 3microBuii moayab 1: 3arampHa nekcuka (General
Engineering Vocabulary). Tema 3ausitTs: Py4nuii iHcTpymMeHT Ta Mexanivsi kpirutensst (Hand tools



and mechanical fasteners: bolts, screws, rivets). TpuBagicts 3ansaTTs: 90 xBwiuH (2 akageMiuHi
ronuan). Tum 3aHarTsa: [lpakThuHe 3aHATTS 3 I1HTEHCUBHMM (OPMYBAaHHSM 1HITOMOBHOL
TEPMIHOJIOTIYHOI Ta KOHIIENTyalbHOI KOMIIETEHTHOCTI Ha 3acajax IMpeIMEeTHO-MOBHOTO
inTerpoBanoro HaByanas (CLIL).

1. DYHIAMEHTAJIBHE METOJOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTS
Po3poOka mporo 3aHATTS 0azyeTbCs Ha KOPCTKIM IHTErparlii JIHTBICTUYHOTO Martepiany y
BY3bKO(axOBHI KOHTEKCT MAaIIMHOOYTyBaHHS Ta pEMOHTY yCTaTKyBaHHsI. JKOIeH aBTOMAaTU30BaHHHA
komruiekc uu BepctaT 3 UIIK HemoxauBo 3i0paTu abo BigkaniOpyBatu 0e3 po3yMiHHS MPUHITUIIIB
MexaHiYHuX 3'eqHaHb. DaxiBenb 3 NPUKIAAHOI MEXaHIKH TOBUHEH JOCKOHAJIO BOJOJITH
AQHTJIOMOBHOIO HOMEHKJIATYPOIO KPIMUJIBHUX €JIEMEHTIB Ta IHCTPYMEHTIB.

. Jlinrpictuyna (komyHikatuBHa) Mera: CdopMmyBaTH aHIVIOMOBHHUH KaTeropiaJbHUIN
anapat s ineHtudikamii Ta onucy MexaHidyHUX KpitieHb (mechanical fasteners): 6onrie (bolts),
raifok (nuts), rBUHTIB (screws), mai0 (washers) Ta 3akienok (rivets). OmaHyBaTH TEPMIHOJIOTIIO
PYYHOTO THCTPYMEHTY: TaMKOBUH K04 (spanner / wrench), mecturpannuii kiatou (hex key / Allen
key), nunamomerpuyHmii kitou (torque wrench), Bukpyrtka (screwdriver). 3acBOiTH iH)KEHEpHI
KOHIIENTH 3'€THaHb: nonepenHii Hatar (preload / clamp load), kpyTHuit MOMeHT (torque), 3ycuiuis
3pi3y (shear force).

. OcsiTHs (¢axoBa) mera: Ilormubutu po3ymiHHsS 3700yBauaMy MPUHIUIIB POOOTH
pi3p0oBHX Ta Hepi3bOOBHX 3'e¢mHaHb. CHOpMYBATH 3AATHICTH BHPINIYBATH MPAKTHYHI MpoOieMu 3
BUPOOHMLITBA, MOHTaXy 1 PEMOHTY YCTaTKyBaHHS, KOHCTPYKLiH Ta 1HCTpyMEHTIB. 3abe3neuuTu
HAaBUYKH BUKOPUCTAHHS JIOBIIKOBUX MaTepialliB sl KOHTPOJIIO BiAMOBIIHOCTI BUPOOIB CTaHAAPTAM.
. IIcuxomaoro-nexaroriuda (Trauma-Informed) mera: [IpogoBXeHHS MIATPUMKH MPOCTOPY
abCcoIOTHOI TIcuXoJ0riuHol O6e3mekn B aynutopii. Bukopucranns npasuia «Crom-cioBay (Trigger
Warning & Opt-out). Bamigariis npakTHaHOro (30KpemMa, pEMOHTHOI'O YK BiliCHKOBO-TEXHIYHOIO)
JOCBIY CITyXadiB, SIKi CTUKAJIMCS 3 00CITyrOBYBaHHSIM TEXHIKH B TIOJHOBUX YMOBAX.

@dopMoOBaHI KOMIIETEHTHOCTI Ta mNporpamMHi pe3yabratd HaByaHHs (3rizHo 3 OIIIl Ta
Cranaaprom):

. 3K3, 3K4: 31aTHicTh CHIIKYBaTHCS ACPKABHOIO Ta 1HO3EMHOIO MOBaMU B mpodeciiiHoMmy
CEPEIOBHIIII.

o CK3: 3partHicTh 371iCHIOBATH ONTUMAIbHHUIA BHUOIp TEXHOJOTIYHOTO OOJIaJHAHHS,
IHCTPYMEHTIB, MaTu 0a30B1 ysABJIEHHS PO MpaBuia iX eKcIuTyaTalii.

. PH10: BinbHO cHiiKyBaTHCS YCHO 1 MHUCbMOBO JEP/KaBHOIO MOBOIO, 11O BKJIIOYA€ 3HAHHS
CHeliaJIbHOT TEPMIHOJIOTIi.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3ITEYEHHSI

. Texniuni 3aco0u: MynbTUMeniHUNA KoMIUleKC (TpoekTop, cMmapT-nomka, I1K) s
Bi3yaii3alii pi3HUX THUIIIB Pi3b0, IUTIIIB IBUHTIB, IHCTPYMEHTIB Ta ()I3UKH MONEPEIHbOIO HATATY
00JITOBOTO 3'€IHAHHS.

. HaBuanbHo-MeToAu4He 3a0e3meuveHHsi: PoOoui 3ommtH-riocapii (Student's Log),
PO3AAaTKOBI MaTepiail 3 aBTCHTUYHUMH TEXHIYHUMH TeKCTaMu (YPUBKH 3 KaTallOTiB KpPIIUIeHb Ta
MaHyaJiB 3 MOHTaXY ), J€KCU4HI TaOJIULI.

. Indgopmaniiine 3ade3neyennsi: Jloctyn no xoproparuBHoi miatgopmu LMS (Moodle /
Google Classroom) jy1st OTpUMaHHS JOBIIKOBUX MaTepiaiiB Ta 3aBaanb st CPC.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSA (90 xBuJinH)

1. Opranizauiiinmii eran. AxTyamnizailis 3HaHb, NEpeBipKa TOTOBHOCTI 1O 3aHATTS Ta
HanamrtyBanHsa Ha Trauma-Informed etuky (Warm-up & Environment Setting) — 10 xs.

2. Jlekcuko-koHuenTyaabHuii 010k 1: bontoi 3'enHanHs Ta MOHTaXHUH 1HCTpYMEHT (Bolts,
Nuts, and Wrenches) — 25 xs.

3. Jlekcuko-koHuenTyajabHuid 010k 2: ['BunTH, maiibn Ta 3aknenku (Screws, Washers, and
Rivets) — 20 xs.

4. AHaJIiTHYHe YNTAHHA Ta AUcKYycis: Di3uka nonepeHbOro HATATY B 3'efHaHHAX (Academic
Reading & Comprehension) — 25 xs.

S5. Jeopudinr, mixBegeHHs niacymkiB Ta opradizaunisi camocriiiHoi podotu cayxauis (CPC)

— 10 xB.



4. PO3IOPHYTHUM CIHEHAPIA 3AHATTSS TA HABYAJIBHI APTE®AKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiiauii eTan Ta KOMyHikaTuBHa opieHTanis (10 xB)

Buxkaagau (T): Good morning, colleagues. Over our past few sessions, we have covered the macro-
level of engineering: materials, dimensions, and large-scale manufacturing. Today, we focus on the
micro-level—the components that hold the entire industrial world together. We are going to explore
mechanical fasteners and the hand tools used to apply them.

(Buknaoau nazadye npo emuky be3nexu).

T: As always, we operate within a Trauma-Informed environment. Discussing mechanical failures,
sheared bolts, or heavy machinery maintenance might be triggering for some. You have the absolute
right to use the "Opt-out” rule if you need a short mental break, without any academic penalty. For
those of you who have repaired engines or maintained industrial equipment, your practical knowledge
of tools will be the foundation of our work today. Let's translate that hands-on experience into
professional English.

ETAII 2. Jlekcnko-kKoHUenTyaabHuid 0;10K 1: BouToBi 3'€1HAHHS Ta MOHTAKHUI IHCTPYMEHT
(25 xB)

T: A machine is only as strong as its weakest joint. Bolts and nuts are the primary mechanical
fasteners. To apply them correctly, an engineer must specify not just the fastener, but the exact tool
and force required. Let's visualize the workbench of an assembly technician.
[MYJIbTUMEJIMHUM CJIAU 1: THE MECHANICS OF FASTENING]

[ 160 ASSENSLY PLAN 4001
F====== | MECHANICAL DRAWING

Task 1: Terminological Mapping (KpinsiienHns Ta iHcTpyMeHTH)
Read the definitions of the main fasteners and tools. Match the English terminology (1-6) with its
functional description and the corresponding Ukrainian equivalent for your Student's Log.

Engineering Technical Description (English) Mepexaan (Ykpaincbka)
Term
1. Bolt & Nut A bolt has threads (grooves) on the outside of its | Boar Ta I'aiika

shaft (or shank). This threaded shaft allows a nut,
which has a thread inside it, to be screwed onto
the bolt.

2. Thread Helical grooves cut into the outside of a bolt's | Piss6a
shaft or the inside of a nut or hole. Most have a
right-hand thread (turned clockwise to tighten).
3. Hexagonal | Most bolts have heads with hexagonal | llecrurpanHa roioBka
head (Hex head) | perimeters. These allow a spanner to turn them.




4. Spanner /| A hand tool used to turn hexagonal heads. | T'aiikoBmii K04
Wrench ‘Spanner is used in British English; 'Wrench' is
used in American English.

5. Hex key /| A tool used to turn bolts that have a hexagonal | Illecrurpanuuii K04

Allen key hole in their top (a socket head). (Kimrou Aniena)
6. Torque | A tool which can tighten and loosen bolts, and | IunamomeTpuunmii
wrench which indicates how much torque (turning force) | karou

is applied.

(Metonnuna npumitka: Buknagad npoBoauTh kopoTtke onutyBaHHs: "If a bolt has a socket head
rather than a standard hex head, which specific hand tool must the technician use? Answer: An Allen
key or hex key").

ETAII 3. Jlekcuko-KoHUeNTyaAbHUi 0J10k 2: I'BUHTH, 11aii0u Ta 3akiienku (20 xB)

T: Bolts are used with nuts. But what if we are fastening a component directly into a solid metal
block, or permanently joining two sheets of aerospace aluminum? We use screws, washers, and rivets.
Task 2: Fastening Components Vocabulary (PopmyBaHHSI CJIOBHHKA KPillJIeHb)

Analyze the following engineering concepts of fastening. Write them down in your Student's Log
with their precise Ukrainian translations.

1. Screws: Have threaded shafts with heads. Unlike bolts, screws are not used with nuts and
generally are screwed into threaded holes (predrilled holes). (I'sunmu / Lllypynu,).

2. Screwdriver: A tool used to turn screw heads. The most common types are slot head (flat)
and crosshead (Phillips or Pozidriv type). (Buxpymxkay).

3. Washers: Metal discs which fit between the head of a bolt or a nut and the components being
bolted together. (Illaiibu).

o Plain / Flat washers: Intended to spread the load (distribute pressure) over the surface.
(IInocki waiibu).

o Spring washers: Designed to be compressed, to allow the amount of preload to be
adjusted. Types include helical and conical spring washers. (IIpysicunni waiibu / I posepu).

4. Rivets: Permanent fasteners—they cannot be unscrewed. (3axzenku,).

o Solid rivet: Consists of a solid shaft of metal. A special tool deforms one end to form
a second head (shop head). (Cyyinvua 3axnenka).

o Blind rivet (pop rivet): Made from hollow tubes, fitted using a rivet gun.

(Bumsoicna/cnina 3aknenka,).

Bnpasa na 3akpiniienHss (Contextual Practice & Troubleshooting): Buknagau mnpononye
CTyIIEHTaM 3MOJICIIOBATH iHXeHepHuit Bubip. Cumyayis: You are designing an aircraft wing skin
that will be subjected to intense vibration and airflow. The joint must be absolutely permanent and
cannot be unscrewed. Will you specify machine screws, bolts with nuts, or solid rivets? Why?
Ouixysana sionosios cayxaua: "'l will specify solid rivets. They are permanent fasteners that cannot
be unscrewed, making them ideal for areas with high vibration where a screw might work loose."
ETAII 4. AnaniTuuHe YMTaHHSA Ta TUCKYCis (25 XB)

T: Fastening is not just about turning a wrench; it is about applying precise physics. If a bolt is too
loose, the machine falls apart. If it is too tight, the bolt breaks. We will now read an authentic text
about the physics of bolted joints.

Task 3: Academic Reading & Analytical Comprehension Instruction: Read the following
authentic engineering text detailing preload and torque in bolted joints. Use the Skimming strategy to
understand the overall concept of tension, and the Scanning strategy to locate descriptions of
mechanical failures.

TEXT: PRELOAD IN BOLTED JOINTS

Turning force, called torque, is applied to bolts to tighten them — that is, to make them grip tightly.
As a bolt is tightened, the tension (stretching force) in its shaft increases, and the components being
bolted together are pressed tightly together. This pressing force is called preload (or clamp load).

If enough preload is applied, friction between the components will prevent them sliding in different
directions. This is an advantage, as sliding subjects the sides of bolts to shear force (scissoring force),
which can cause them to break. In steel structures, bolts that apply high preloads to prevent sliding
are called high strength friction grip (HSFG) bolts.



The amount of torque applied to bolts can be adjusted using a torque wrench. This helps to ensure
that bolts are tightened enough, but not over-tightened. If excessive force is used to tighten a bolt, the
shank may begin to twist as it is subjected to additional shear force from the wrench, eventually
causing the bolt to fail. It may also cause permanent damage to the threads, making it impossible to
subsequently tighten and loosen the bolt normally. Torque wrenches are also useful for checking that
bolted joints do not work loose — that is, that they do not become loose over time.

CoxpariBcbknii aiajor Ta nepeipka posyMinns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for: «xkpymnuit momenmy (torque),
«3ycuns nonepednvo2o namsey / cmuckannsy (preload / clamp load), «sycunns 3pizy» (shear force),
«nepemsienymu / 3amsenymu naomiproy (over-tighten).

2. Analytical Question 1: According to the text, what happens to the shaft of the bolt physically
as you apply torque to tighten it? (Answer: The tension or stretching force in its shaft increases).

3. Analytical Question 2: Why is applying enough preload critical for preventing the bolt from
breaking? (Answer: Preload creates friction between components, which prevents them from sliding
and subjecting the bolt to shear force).

4. Professional Case Study (Debate): A junior mechanic argues that tightening a bolt as hard
as physically possible with a standard wrench is the safest method. How would you correct him in
English using the text? (Answer: "You must use a torque wrench. If you over-tighten the bolt, the
shank may twist and fail, or you will cause permanent damage to the threads").

ETAIIS. 1eopuginr ta opraunizauia Camocriitnoi poootu cayxadis (CPC) (10 xB)

Peduiexcis (Wrap-up): T: Superb work today, colleagues. You have successfully navigated the
precise vocabulary of mechanical fasteners and hand tools. You can now fluently describe the
difference between a hex head and a socket head, differentiate between plain and spring washers, and
explain the critical physics of torque, tension, and preload. This ensures you can apply normative data
to control the compliance of technical documentation during maintenance and assembly (PH3).
Opranizanis CPC (Independent Work Assignment):

BignosigHo 10 mporpaMu, camocTiiiHa po0oTa € 000B'I3KOBOIO IS 3aKPIIICHHS MaTepiaiy.

o 3aBaanns 1 (Po3mmpenHs riocapiro): /{onaiite 10 CBOro iHAMBIAYaJIbHOTO JBOMOBHOTO
rinocapito (Student's Log) 25 HOBUX TepMIHIB 3 CHOTOAHINIHBOTO 3aHATTS (Spanner, torque wrench,
thread, preload, shear force, blind rivet, spring washer To1mio). O60B'I3K0BO BKaXIiTh TPaHCKPHUIIIIIIO
Ta MPUKIIAJ BUKOPUCTAHHS B PEUEHHI.

. 3aBaaHHd 2 (AHAJITHYHHIT ONMC CKJIAIAJBHOIO Npouecy): 3HaiIITh B Mepexi [HTepHeT
aBTEHTUYHUN YpPUBOK MaHyally 3 MOHTaXy OyIb-SKOrO MPOMHCIOBOrO 0O0JaAHaHHS abo
aBTOMOOUTbHOTO nBUTyHa (Assembly Manual). 3HaiifiTh BKa3iBKM MIOJAO0 3aTATYyBaHHS OOITIB.
Bunumite 3-4 pedeHHs! aHTTINCHKOI0 MOBOIO, JIe¢ BKa3aHO HEOOXimHuM KpyTHH MomeHT (Torque
specifications) Ta TUIIM KPIIUIEHb, 1 3p00ITh TOUHUI MHCEMOBUI NEpeKiIa]l YKPaiHCbKOIO MOBOIO.

. Taiim-menex:xkment (Trauma-Informed Policy): [lennaitH BUKOHaHHsS 3aBIaHHS — JIO
MOYaTKy HACTYITHOTO MPAKTHYHOTO 3aHATTA. [l ciayxadiB, SKi MOEIHYIOTh HaBYaHHS 3 POOOTOIO
(myanpHa ¢opma), BIHICEKOBOIO CIIY)0010 a00 mepedyBarOTh y CKIAIHUX JKUTTEBUX 0OCTaBUHAX, i€
1HAMBIAyanbHA MPOJIOHTAIIS AE/JIAHIB 32 3aITUTOM.

. ACHHXPOHHHUI KOHTPOJIb: DOTOKOIMIT BUKOHAHOTO TEXHIYHOTO TMEpPEeKJIaay Ta CTOPIHOK
rjocapito HeoOXiZHO 3aBaHTXUTH Ha KoprnopatuBHy muatpopmy LMS (Moodle / Google
Classroom) y BiITOBIAHUM PO3ALT AJIsl HEPEBIPKH.

METOANYHA PO3POBKA ITPAKTUYHOI'O 3AHSATTS Ne 10

Hapuansna qucuumniina: [HozeMHa MoBa 3a mpodeciiHuM cripsimyBaHHsIM. CrnenianabHicTb: 131
«[Tpuxnagna mexanika». OcBiTHBO-podeciiina nporpama: «Komm'torepr3oBaHi MamInHOOYIiBHI
BUpPOOHHUIITBA Ta MpHUKJIaJHAa MexaHikay. 3microBuii Moayab 1: 3aranpHa nekcuka (General
Engineering VVocabulary). Tema 3ansitrsi: Oxopona npaii Ha BupoOHuiTi (Health and Safety).
3acobu 3axucty (PPE). TpuBasicts 3ansarrsa: 90 xpwivH (2 akageMiuHi roguan). Tun 3aHATTS:
[IpakTyHe 3aHATTS 3 IHTEHCUBHMM (OpPMYBaHHSM IHIIOMOBHOI ~TEPMIHOJIOTIYHOI Ta
KOHHGHTyaHBHO‘l' KOMIIETEHTHOCTI Ha 3acagax MmpeIMETHO-MOBHOI'O iHTerOBaHOFO HaB4YaHHA
(CLIL).

PDF

1. DYHIAMEHTAJIBHE METOJOJOI'TYHE OGIPYHTYBAHHS TA META 3AHSITTS



Po3pobka mporo 3aHsATTS 0a3zyeThCsi Ha JKOPCTKIM 1HTerpauii JIHTBICTUYHOTO Marepialy Y
BY3bKO(haxOBHH KOHTEKCT O0€3MEKH TPOMUCIOBOTO BUPOOHUIITBA. OXOpOHA Ipalli € IepIIo4eproBUM
CTaHfapTOM s (QaxiBUsi 3 NPUKIaTHOI MeXaHiKu. [HKeHep NoBHHEH O€30TaHHO PO3YMITH
AHTJIOMOBHI MTONIEPEKYBaIbHI 3HAKH, THCTPYKIIII 3 TEXHIKHA OE3IEeKH 10 IMITOPTHOTO 00JIaTHAHHS Ta
QITOPUTMHU JIiH y HAI3BUYANHHUX CUTYaLlIsX.

. Jlinrpicrnuna (komyHikatuBHa) Mera: CdopMyBaTH aHTJIOMOBHUH KaTeropiaabHUN
amapart Juis ineHTrdikalii Ta onucy BUpoOHUYUX pu3uKiB 1 HeOesnek (risks and hazards): 3aiimanns
(combustion), 3a0pymHeHHs (contamination), BHOYX (explosion), JErko3aiiMUCTI PEYOBHHH
(flammable), Tokcnuni Bunapu (toxic fumes). OnanyBaTH TEPMIHOJIOTIIO 3aC00IB 1HAMBITyaTbHOTO
3axucty (Personal Protective Equipment — PPE): 3axucna kacka (hard hat), 3axucHi okymsipu
(goggles), 3axucuuii omar (protective clothing), pykasumi (gloves), uepeBuku (boots). 3acBoiTu
IIPECKPHUIITHUBHI AieciioBa 6esneku: avoid contact with, dispose of, rinse, well-ventilated.
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. OcBiTHs (paxoBa) mera: [lornmubutn po3yMiHHS 37100yBauaMu MDXHAPOJIHUX HMPOTOKOJIIB
oesmneku (Health, Safety and Environment — HSE). CdhopmyBatu 31aTHICTh OpTaHi30BYyBaTH poOOTYy
BiJIMTOBIHO /IO BUMOT OXOPOHU Tpalli, 0€3MeKH JKUTTEAISIEHOCTI Ta OXOPOHH TOBKI/UISL. 3a0€31eUnTH
HAaBUYKM 3aCTOCOBYBAaHHS HOPMATHBHUX Ta [IOBIAKOBUX JI@aHUX [UIsI KOHTPOIO Oe3MevyHoi
eKCIUTyaTallil MallliH 1 MEXaHi3MiB.

PDFEm¢ 1

. Ilcuxosoro-negaroriuda (Trauma-Informed) mera: CTBOopeHHSI mpocTopy aOCOMIOTHOT
NCUXOJIOTIYHOT Oe3mekn. OCKUTBKY TeMa CTOCY€EThCSI TPaBMAaTH3MY, aBapiil Ta HeOE3MeK IS KHUTTH,
3acrocyBanHsa mpaBmia «Cromn-cioBa» (Trigger Warning & Opt-out) € KpUTHUHO HEOOXiTHHM.
Bauinanist 60ifoBoro a6o BUpOOHUYOTO TOCBITY CIIyXadiB HIOZ0 JOTPUMAHHS IPOTOKOIIIB OE3MEKH B
eKCTPEeMaJTbHUX YMOBaX.

®opMoBaHI KOMIIETEHTHOCTI Ta NPOrpamMHi pesyabratH HaByaHHa (3rigHo 3 OIIIl Ta

Crannaprom):

. 3K3, 3K4: 3nmaTHICTh CHUIKYBaTHCS JIEP)KAaBHOIO Ta 1HO3eMHOIO MoBamH (igeHTH(iKaiis
TEepMiHIB O€3MeKH, YHUKHEHHS HEOEe3MEUHUX MTOMUJIOK MEePeKiIany).

PDF

. CK15: 3naTHiCTh OpraHi3oByBaTd poOOTY BIAMOBIAHO O BUMOT OXOPOHH Ipalli, Oe3MneKu
KUTTEAISIIBHOCT Ta OXOPOHH TOBKUIJISL.

PDF

. PHY: 3actocoByBaTy 3HaHHS 3 OCHOB OXOPOHH ITpalll, 0€3MEeKHU KUTTEISIIBHOCTI Ta OXOPOHU
HaBKOJIMIIHBOTO CEPeJOBUIIA B POQECiifHIN AISITBHOCTI.

PDF

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3acodu: MynbTumMeniiHuii KoMmruiekc (TIpoekTop, cMapT-pomka, [1K) mns
Bi3yauizauii 3HakiB HeOe3neku (Hazard warning symbols), enemMeHTiB ekinipyBaHHs Ta aJrOpUTMIB
MIEPIIO] JOIIOMOTH.

. HaBuanabHo-MeToauuHe 3a0e3nmeyeHHsi: PoOoui 3ommumrtu-rimocapii  (Student's Log),
PO3AaTKOB1 MaTepiajii 3 aBTEHTUYHUMHU TeXHIYHUMU TekcTamu (ypuBkH 3 HSE Manuals, mpasuiia
MOBE/IIHKY B 1IeXY), JiekcuuHi Tabnuiii PPE.
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. Indopmaniiine 3ade3neuennsi: Jloctyn no xopmopatuBHoOi mnatdhopmu LMS (Moodle /
Google Classroom) [y1st OTpUMaHHS JOBIAKOBHX MaTepianiB Ta 3aBaanb st CPC.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSI (90 xBuJinH)

1. Opranizaniiinuii eran. Akryamizaiis 3HaHb, IepeBipka TOTOBHOCTI JO 3aHATTS Ta
HanamTyBaHHs Ha Trauma-Informed etuxy (Warm-up & Environment Setting) — 10 xB.

2. Jlexcuko-koHuentyaabHui 00k 1: BupoOHuui pusuku ta HebGesneuHi ¢akropu (Risks,
Hazards and Effects) — 25 xs.

3. Jlekcuko-KoOHIENTYaAbHUIl 0Ji0K 2: 3aco0M 1HIWBIIYyaTbHOTO 3aXHUCTy Ta 3amoODKHI
3axoau (PPE and Protective Measures) — 20 xB.



4, AHaJIITHYHE YUTAHHS Ta AucKycis: Po3cnigyBaHHs HEIAaCHUX BUIIAJKIB HA BUPOOHUIITBI
(Accident Investigation) — 25 xB.

o. JeOpudinr, minBeneHHs NiAcyMKiB Ta opradizanisi camoctiiiHoi podotu cayxauis (CPC)
— 10 xB.

4. PO3TOPHYTUM CIHEHAPIA 3AHATTSS TA HABYAJBHI APTEDAKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii etan Ta KoMyHikaTuBHa opieHTanis (10 xB)

Bukaagau (T): Good morning, colleagues. Until now, we have studied how machines work, how
materials behave, and how to program CNC operations. Today, we focus on the most important
element in the factory: you. The human engineer. Today's topic is Health and Safety at work, or HSE
(Health, Safety, and Environment).

(Buxnaoau nazadye npo emuxy 6esnexu). T: | must emphasize our Trauma-Informed policy today
more than ever. We will be discussing industrial accidents, injuries, and emergency protocols. If
discussing hazards, burns, or physical trauma causes you any distress, please remember the "Opt-out”
rule. You may step out or disengage without any academic penalty. For those who have served in the
military or worked in heavy industry, you know that safety regulations are written in blood. Let's
learn how to read and enforce them in English.

ETAII 2. Jlekcuko-KoHUenTyaJpHuii 010k 1: BupoOnui pu3uku ta Hede3neuni ¢pakropu (25
XB)

T: The average person finds it difficult to assess risks. For this reason, work practices need to be
regulated. Without regulation, some employees will take risks. Let's visualize the environment of a
mechanical engineer operating dangerous machinery.
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[MYJbTUMEJIMHUN CJAWI 1: THE SAFETY PROTOCOL]

-

-

Task 1: Terminological Mppin (Pu3uxn ta Hacainku) Read the definitions of common
industrial risks. Match the English terminology (1-6) with its functional description and the
corresponding Ukrainian equivalent for your Student's Log. (Based on)

PDF
Engineering Term | Technical Description (English) Iepexaan
(Ykpaincbka)

1. Flammable /| Materials that catch fire easily. Combustion is | Jlerko3aiimucrmii /

Combustion the act of burning. 3aiimanHs (ropiHHs)
PDF

2. Toxic fumes Poisonous gases or smoke that can cause | Tokcu4Hi BUnapu
dizziness, drowsiness, or vomiting if inhaled.




PDF
3. Contamination | The result of mixing something with dirty or | 3a6pyanenns /
poisonous matter. 3apakeHHs
PDF
4.  Friction & | Friction is the rubbing together of surfaces, | Teprs / Ynap
Shock often causing injury. Shock is a violent force, | (eqekTpuuHHii cTPyM)
often of electricity passing through a body.
PDF
5. Adverse effects | Unpleasant or harmful results to health, such as | ITo6iuni  (HeraTuBHi)
burns or irreversible effects. HACJTIIKH
PDF
6. Hazardous Very dangerous; describing activities or | Heoesnmeunuii (mpo
substances that pose a high risk to occupational | peuoBunu, ymoBm)
health.
PDF

(Memoouuna npumimka: Bukniaday nposooums xopomxe onumyeanus: "If a CNC machine coolant
leaks and mixes with electrical wires, what two hazards from our list are immediately present?
Answer: Shock and Contamination™).

ETAII 3. Jlekcuko-koHnenTyaabHuii 0,10k 2: 3aco0m inguBigyaabHoro 3axucry (20 xB)

T: Now that we know the hazards, how do we protect ourselves? The key concerns for health and
safety are to assess the risks and hazards so that appropriate protective measures can be taken. Let's
examine the essential Personal Protective Equipment (PPE) and protective verbs.

PDF

Task 2: PPE and Precautionary Measures Vocabulary (®opmyBaHHS CJIOBHHUKA 0e3IeKH)
Analyze the following health and safety terms. Write them down in your Student's Log with their
precise Ukrainian translations. (Based on)

PDF

1. Hard hat: A rigid helmet worn by construction workers or engineers to protect the head.
(3axucHa rxacka).

PDF

2. Goggles: Large safety glasses worn to protect the eyes from flying debris or sparks. (3axucni
OKYIAPU).

PDF

3. Protective clothing & Gloves: Special garments and hand coverings designed to shield the
body from hazardous substances. (3axucnuii 0osie ma pyxasuyi).

PDF

4. Dispose of: To safely throw away or discard dangerous leftover chemicals or scrap.
(Ymunizyeamu / Ilo36ymucs).

PDF

5. Rinse / Wash: To clean with water, especially after an accidental chemical spill on the skin.
(Ilpomusamu / Mumuy).

PDF

6. Well-ventilated: Describing a room or factory floor with a good supply of fresh air to prevent
the buildup of toxic fumes. (Jo6pe nposimprosanuii).

PDF

Bnpasa na 3axkpiniienHss (Contextual Practice & Troubleshooting): Buxknagau mnpononye
CTYJEHTaM 3aCTOCYBaTH T'paMaTHKy IMIEpaTUBIB Ta MOAAJIbHUX aAieciiB Oe3neku (must, should,
always). Cumyayis: You are the Chief Safety Officer in a mechanical workshop. Write three absolute
rules in English for operating the laser cutting machine using the vocabulary above. Ouixysani
8i0N06I0i cryxauig:

1. "You must always wear goggles to protect your eyes."
2. "The laser room must be well-ventilated to remove toxic fumes."
3. "Workers should wear protective clothing and dispose of metal scrap safely."

ETAII 4. AnajiTiuHe YUTAHHS Ta QUCKYCis (25 xB)



T: Unfortunately, accidents do happen. When they occur, engineers must document them accurately
for legal and safety reasons. We will now read an authentic company document outlining the
procedure for accident investigation.

Task 3: Academic Reading & Analytical Comprehension Instruction: Read the following
authentic engineering text regarding workplace accidents. Use the Skimming strategy to understand
the purpose of the report, and the Scanning strategy to locate specific required data.

PDF

TEXT: ACCIDENT INVESTIGATION PROTOCOL

Whenever an accident occurs that results in an injury (medical case), damage of equipment and
material, or both, prompt accident investigation by the immediate manager is required. A written
preliminary investigation will be completed by the end of the particular shift or business day on which
the accident occurred.

PDFEmg 1

In no event should there be a delay of more than 24 hours. Failure to comply with this requirement
may subject the immediate manager to disciplinary action up to and including discharge.

PDFEmg 1

Without adequate accident investigation data the Company may be subjected to costs, claims, and
legal action for which it has no defence. As a minimum, the preliminary accident investigation report
will include the following:

PDF

1. Name, occupation, and sex of injured worker.

PDF

2. Place and date/time of accident.

PDF

3. Description of how the accident happened.

PDF

4. Immediate causes of the accident — unsafe acts and unsafe conditions.

PDF

5. Contributing causes — manager safety performance, level of worker training, inadequate job
procedure, poor protective maintenance, etc..

PDF

6. Corrective action taken — when.

PDF

CoxpariBebkuii aiajor Ta nepeBipka posyminns (Comprehension Check):

1. Lexical analysis: Find the English equivalents in the text for: «wuezcatine poscrioyeannsy

(prompt investigation), «ssinbrenns / 3sinvnenns 3 nocaouy (discharge), «unebesneuni oii» (unsafe
acts), «zaxoou wooo ycynenns / kopueysanvhi Oiiy (Corrective action taken).

PDFEmg€ 3

2. Analytical Question 1: According to the text, what is the strict deadline for completing a
written preliminary investigation report? (Answer: By the end of the particular shift or business day,
and in no event more than 24 hours).

PDF

3. Analytical Question 2: What are the severe consequences for the company if they fail to
collect adequate accident investigation data? (Answer: The Company may be subjected to costs,
claims, and legal action for which it has no defence).

PDF

4. Professional Case Study (Debate): A worker on the assembly line was injured because he
removed the safety guard from the grinder and was not wearing goggles. In your accident report,
under which section (1-6) would you document the failure to wear goggles, and under which section
would you state that you have now permanently locked the safety guard in place? (Answer: Failure
to wear goggles goes under point 4 "Immediate causes - unsafe acts”. Locking the guard goes under
point 7 "Corrective action taken").
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ETAII 5. 1eopudinr ta opranizaniss Camocriitnoi podoru cayxauis (CPC) (10 xB)

Pedaexcis (Wrap-up): T: Excellent job today, colleagues. You have tackled one of the most critical
aspects of applied mechanics. You now possess the professional vocabulary to enforce HSE
protocols, identify hazards like combustion and toxic fumes, mandate the use of PPE, and document
accident investigations. This ensures you can apply knowledge of occupational health and safety
directly to your professional activities (PH9).

PDF

Opranizanis CPC (Independent Work Assignment): BixmoBizHo a0 mporpamu, caMmoCTiiHa
poboTa € 000B'I3KOBOIO JUIsI 3aKPIIJICHHS MaTepiaty.

. 3aBaannsa 1 (Po3mmpenHs riocapim): J{onaiite 10 CBOTO 1HAMBIAYaIBHOTO JBOMOBHOTO
miocapito  (Student's Log) 25 HOBUX TEpMIHIB 3 CBOTOJHINIHBOTO 3aHATTS (combustion,
contamination, hazardous, goggles, hard hat, preliminary investigation, corrective action Toro)|cite:
9, 6]. OG0B'A3KOBO BKaXKITh TPAHCKPHIIIIIIO Ta MPUKJIA] BUKOPUCTAHHS B PECUCHHI.

. 3aBaaHna 2 (AHAJITHYHUIA 3BiT): 3HANIITE B MepexXi [HTepHET aBTEHTHYHY THCTPYKIIIIO 3
oesmneku (Safety Data Sheet - SDS a6o0 HSE Manual) nns Oyap-sSkoro mpoMucIOBOro BepcraTta ado
XiMigHOTO MacTuia. Bunumnite 3-4 mpaBwmia 0e3MmeKku aHTIiHChKOI0 MOBOIO, /1€ BHKOPUCTOBYIOTHCS
niecnoBa (must, should, avoid, dispose of), 1 3po0iTh TOUHUI MUCHMOBHUH TIEpPEKIa] YKPAiHCHKOIO
MOBOIO.

. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0
MOYaTKy HACTYIHOTO MPAaKTHYHOTO 3aHATTS. [ cioyxadiB, sIKi MOEAHYIOTh HaBYaHHS 3 poOOTOIO,
BiliCbKOBOIO CITy’k0010 a00 nepeOyBalOTh y CKJIaJHUX XKUTTEBUX OOCTaBUHAX, /i€ 1HAMBiAyallbHA
MIPOJIOHTAILiS IEJIAiHIB 32 3aITUTOM.

. ACHHXPOHHHUI KOHTPOJb: DoTOKOMIi BUKOHAHOTO TEXHIYHOTO MEpeKiIaay Ta CTOPIHOK
TJIOCapil0 HEOOXITHO 3aBaHTAXUTH Ha KoprmopatuBHy Iuiatrhopmy LMS (Moodle / Google
Classroom) y BiIITOBIAHUI PO3ALI AJIsI IEPEBIPKH.

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 11

HaBuaabna nucuunJina: [nozemMHa mMoBa 3a npodeciiinum crnpsmyBanasaM. CrnenianabHicts: 131
«[Ipuxnagna mexanika». OcBiTHBO-npodeciiina nporpama: «Komm'torepu3oBaHi MamMHOOYTiBHI
BUPOOHUIITBA Ta MpHUKIaJHA MexaHikay. 3microBuii moayab 1: 3arampHa nekcuka (General
Engineering Vocabulary). Tema 3ausartsi: MoayneHa koHTposibHa pobota Nel (Module Control
Work 1: Engineering Vocabulary Assessment). TpuBaiicts 3ansitrs: 90 xBuinH (2 akaaemidHi
roguan). Tun 3anarrs: [IpakTuyHe 3aHATTA 3 M1ICYMKOBOTO KOHTPOJIIO Ta KOMIUIEKCHOI IIEPEBIPKU
IHIIIOMOBHO{ TEPMIHOJIOTIYHOT KOMIIETEHTHOCTI 32 Moayinem 1.

1. DYHIAMEHTAJIBHE METOJOJIOTTYHE OGTPYHTYBAHHS TA META 3AHSTTSI
Po3poOka 1p0ro 3aHATTS 0azyeTbcss Ha HEOOXIMHOCTI CyMaTHBHOTO OIliHIOBaHHS (Summative
Assessment) 3HaHb, yMIHb Ta HaBMYOK, HaOyTux 3100yBauaMu (haxoBOi MEPEIBUIIOI OCBITH
IPOTSAroM BUBYEHHs 3MicToBOoro mMonyis 1. MoaynbHa koHTposibHa po6ota Nel (MKP Nel) e
KPUTUYHHUM €TarloM MOHITOPHHTY SIKOCTI OCBITHBOT'O IIPOLIECY, IKHI BEpU(IKye TOTOBHICTb CIIyXadiB
710 poOOTH 3 aHTJIOMOBHOIO TEXHIYHOIO IOKYMEHTALIEI0 B Taly31 MPUKIaIHOI MEXaHIKH.

. Jlinrpicruuna (komyHikaTuBHa) MeTa: OIIHUTH pIBEHb 3aCBOEHHS  0a30BOTO
TEPMIHOJIOTIYHOTO amapaTy 3 MaTepiajJo3HAaBCTBA, METPOJIOTIi, 1H)XKEeHEpHOi rpadiku, MEeXaHIYHUX
KpIIJIEHb Ta 0XOpoHU mpati. [lepeBiputy 31aTHICT CilyXayiB 1€HTHU(IKYBaTH Taki KOHUENTH, SIK
nonycku (tolerances), MiniHICTh Ha po3puB (tensile strength), kpyTHUIT MOMEHT (torque), mocajaka i3
3a30poM (clearance fit), Ta 3acobu iHAMBITyaTpHOTO 3axUcTy (goggles, hard hat).

. OcBiTHsa (¢axoBa) mera: BepudikyBatu 31aTHICTh MailOyTHIX i1H)KEHEpiB-MeXaHIKiB
BUKOPUCTOBYBAaTH HOPMAaTHBHI Ta JOBITHUKOBI MaTepiaiu, CTAHJAPTHI METOAUKHU, KOHCTPYKTOPCHKY
1 TEXHOJIOTIYHY JTOKYMEHTAIliI0 1H0O3€MHOI0 MOBOIO. IlinTBepanTH piBeHb C(HOPMOBAHOCTI HABUUOK
YUTAHHS KPECJEHb Ta CIeIupiKaIlii.

. IIcuxosoro-negaroriuna (Trauma-Informed) merta: [IpoBeaeHHSI KOHTPOIBHOIO 3aX01y B
yMOBax a0COJIOTHOI McHXO0JoTiyHOi Oe3meku. TecTyBaHHS TpagUIiiHO BHUKJIMKA€E I1JIBUILEHY
TPUBOXKHICTh, TOMY BIIPOBA/KYIOTbCS HPUHIMUIM aKaJAEMIYHOI eMIaTii, YiTKOi 1HCTPYKTa)XHOT
HaBIraIii Ta Mpo30poCTi KPUTEPIiB OLiHIOBaHHS. 30epiraeTbes npasmiio «Cromn-cioBa» A oci0 13
MOCTTPaBMAaTHYHUM CTPECOBUM PO3JIAI0M.



®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HABYaHHA (Bajiganis 3riqno 3 OIIII
Ta Cranaaprom):

. 3K3, 3K4: 3naTHIiCTh CIIKYBAaTUCS JAEP/KaBHOIO Ta iHO3EMHOIO MOBaMH B IpodeciiiHoMy
CEPEIOBHIILI].

. CK6: 3patHicTh onmucyBaTH Ta KiIacu(piKyBaTH TEXHI4HI O0'€KTH Ta MPOLECH, IO
IPYHTY€ETHCS HA 3HAHHSX Ta PO3YMIHHI OCHOBHUX MEXaHIUHUX TE€OPii Ta MPaKTUK.

. PH10: BinpHO CHiNIKYBaTUCS YCHO 1 MUCHMOBO JEP’KaBHOIO MOBOIO, IIO BKJIIOYA€ 3HAHHS
CHeIiaJbHOT TEPMIHOJIOTI] Ta HABUYKH TIEPEKIaIy.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3ITEYEHHSA

. Texniuni 3acoou: MynbTuMeniitanii komrmiekc (mpoextop, [1K) nist BuBeneHus raiimepa ta
3arajJbHUX 1HCTPYKIIIHA;, MEPCOHAIbHI KOMIT'IOTepU ab0 IUIAHIIETH CIyXadiB JUIA MPOXOKEHHS
komm'rorepHoro tectyBans (Computer-Based Testing).

o HaBuanbHo-MeTOoAu4YHe 3a0e3nedeHHsi: Po3apykoBani Omanku 3aBmanb MKP Nel (mns
PE3EpPBHOTO BHKOPUCTAHHS Yy pa3i BIAKIIOYECHHS EJICKTPOEHeprii), eK3aMeHalliiiHi BiIOMOCTI,
pyOpHKaTOp OILIHIOBaHHS.

. Indopmaniiine 3ad6e3nmedyennsi: Jloctyn g0 xopropatuBHoi 1watdopmu LMS (Moodle /
Google Classroom) i3 3akpuUTHM (3aXHUIIIEHUM I1apojeM) JOCTYIOM A0 TecTiB Moyns 1.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBuJjinH)

1. Opranizauiiinmii eran. [neatudikaiis cayxadiB, IHCTPYKTaX 3 aKaJeMI4HOT JOOPOYECHOCTI,
ncuxosoriyne HanamryBanus (Orientation & Integrity Briefing) — 10 xBs.

2. Baok 1 (TecryBanns): Jlekcuko-TepMiHONOTiUHUN TecT 3akputoro tumy (Vocabulary
Multiple Choice & Matching) — 25 xs.

3. Baok 2 (AnaniTuka): Texniunuii nepeknan apreHTu4yHOI crienudikanii (Technical Reading
& Translation) — 30 xa.

4, Baok 3 (Keiic-crani): Bupimenns imxxeHepHoi npoOiemu aHriiiicbkoro MoBoto (Engineering
Troubleshooting Case) — 15 xB.

5. JdeOpuginr, migBeeHHA MiICYMKIB Ta oprasizauis camocTiiiHoi podorTu cayxauis (CPC)
— 10 xB.

4. PO3ITOPHYTUHM CIHEHAPIM 3AHATTS TA HABYAJIbHI APTE®AKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiiaui eran ta incrpykrasxk (10 xB)

Bukaangau (T): Good morning, colleagues. Today marks the culmination of our first module: General
Engineering Vocabulary. Over the past ten practical sessions, you have constructed a robust
professional lexicon covering materials science, spatial dimensions, mechanical fasteners, and
occupational safety. Today, we validate those competencies through Module Control Work 1 (MKP
Nel).

(Buxnadau nazonouye na npasunax ma Trauma-Informed nioxodi).

T: I know that tests can be stressful. Please remember our Trauma-Informed environment. Take a
deep breath. This is not designed to trick you; it is designed to let you demonstrate your engineering
proficiency.

Regarding Academic Integrity: This is a closed-book assessment. The use of electronic dictionaries,
Al tools like ChatGPT, or Google Translate is strictly prohibited. You must rely on the engineering
vocabulary you have built in your minds. Any violation of this rule will result in an immediate
cancellation of your test score. Let's begin.

[MYJbTUMEJIMHAM CJIAWJ 1: MODULE CONTROL WORK - ENGINEERING
ASSESSMENT]
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ETAII 2. baok 1: Jlekcuko-TepMiHooriYyHuid TecT (25 XB)
T: Part 1 of your assessment tests your direct knowledge of mechanical terminology. Please open the
test module in your LMS or use the printed forms provided.

Task 1: Terminological Matching (Binnosignictb TepmiHiB)

Instruction: Match the English engineering term on the left with its correct definition on the right.

English Term Definition

1. Clearance fit | A. A hole that does not go all the way through the component.

2. Tensile | B. A turning force applied to bolts to tighten them.

strength

3. Torque C. An acceptable variation in precision; a specified range of acceptable sizes.

4. Blind hole D. A material's ability to resist stretching forces.

5. Tolerance E. An assembly where a gap allows a component to slide or turn freely inside
a hole.

6. Goggles F. Large safety glasses worn to protect the eyes from flying debris or sparks.

Expected Answers: 1-E, 2-D, 3-B, 4-A, 5-C, 6-F.
Task 2: Multiple Choice (MHoxuHHuM# BUOip)
Instruction: Select the correct technical term to complete the sentence.

1. When a gas is cooled, it changes back into a liquid. This process means the gas . a)
expands b) condenses c¢) corrodes

2. If the gap between a bolt and a hole is too small, there is insufficient clearance and the
component will . @) bind b) contract c) yield

3. Steel is an example of an iron-carbon . @) composite b) polymer c) alloy

4. To avoid injuries from falling objects on a construction site, engineers must wear a

a) toxic fume b) hard hat c) blind rivet

ETAII 3. baok 2: Texuiunuii nepexaan (30 xB)

T: Part 2 evaluates your ability to process authentic engineering texts. As applied mechanics
specialists, you will constantly read specifications and HSE manuals. You must translate the
following text accurately into Ukrainian, preserving the exact technical meaning.

Task 3: Analytical Translation (AnajgiTuunuii nepexsan)

Instruction: Read the following excerpt from a machine tool operating manual. Translate it into
professional Ukrainian. Pay attention to the bolded terms.

OPERATING MANUAL EXCERPT: MAINTENANCE AND SAFETY

Before operating the CNC milling machine, the technician must ensure that the workpiece is securely
fastened. Using a torque wrench, verify that the mounting bolts are tightened to the correct preload.
If a bolt is over-tightened, it may be subjected to excessive shear force and fail.



Furthermore, machining operations generate significant heat and metal swarf (chips). To prevent
combustion or the release of toxic fumes, the area must be well-ventilated. Operators must strictly
avoid contact with rotating parts and must wear protective clothing at all times.

Finally, check the scale drawings to confirm all dimensions. The diameter of the main shaft must
remain within tolerance. Any deviation beyond $\pm0.02\text{ mm}$ is not permissible and the
part must be rejected as scrap.

Kpumepii  oyiniosannsi  nepexnady: Bukiagad miepeBipse€ MPaBWIBHICTh  €KBIBaJCHTIB:
"muHaMoMeTpruuHHH Kirou" (torque wrench), "monepenniii Hatsar" (preload), "3ycums 3pizy" (shear
force), "ctpyxka" (swarf), "3aiimannsa" (combustion), "B mexax momycky" (within tolerance),
"BimxunenHa" (deviation). JlochmiBHMI MalIMHHUK Mepekian abo BTpaTa IHXXKEHEPHOTO CEHCY
MPU3BOJUTD J0 3HIDKEHHS Oairy.

ETAII 4. baok 3: Bupimenns in:keHepHoi npooJiemu (15 xB)

T: Part 3 is an active engineering case study. You must use the English vocabulary you have learned
to diagnose a problem and propose a solution.

Task 4: Engineering Troubleshooting Case (Keiic-cTani)

Instruction: Read the scenario and write a 2-3 sentence report in English diagnosing the issue using
appropriate terminology.

Scenario: You are assembling a heavy steel gear onto a steel shaft. The blueprint specifies an
interference fit. However, when you try to assemble them at room temperature, the shaft is slightly
larger than the hole in the gear, and it will not go in. You cannot use a hammer because it will damage
the gear. Question: How can you use temperature (heat/cooling) to assemble these two parts? Explain
the physical process using words like expand, contract, heat, interference fit.

Expected Student Response (Example): "To achieve the interference fit, | must heat the steel gear in
a furnace. The heat will cause the metal around the hole to expand, making the hole larger. After
slipping the gear onto the shaft, it will cool down and contract, creating a very tight, permanent
connection.”

ETAII 5. 1eopudinr ta opranizauis Camocriitnoi podotu cayxauis (CPC) (10 xB)

Pedurexcis (Wrap-up): T: Time is up. Please submit your digital forms or hand in your papers.
Congratulations on completing Module 1! You have proven that you possess a strong foundation in
General Engineering Vocabulary. You have demonstrated the ability to use normative and reference
data to control compliance (3acrocoByBaTM HOpPMATHBHI Ta JOBIJKOBI JaHi JJii KOHTPOJIIO
BiIMOBIAHOCTI TexHiYHOI nokymeHtanii). The grades will be posted in the LMS by tomorrow
morning.

Opranizanis CPC (Independent Work Assignment):

OckUIbKY 11€ MOJyJbHA KOHTposibHA pobota, CPC cnpsimoBaHa Ha mepexija 10 HACTYIMHOTO €TaIry
HaBYaHHS.

. 3apaannsa 1 (Peduiexcia ta I'mocapiii): I[IpoananisyBatu BiacHI MOMMIKM (SIKIIO TaKi
OyayTb BUSBJIEHI Micis myOJikalii pe3yabTartiB). OHOBUTH CBilf 1HIMBIAYyalbHUH c10BHUK (Student's
Log), nonaBum TepMiHy, sIKI BUKJIMKAIU TPYIHOILI 1] 4ac TECTyBaHHS.

. 3aBaannsn 2 (IlinroroBka 1o MoayJs 2): 3MicToBuit Moxynb 2 npucBsueHuit [IpuxmanHii
rpamaruili (Applied Grammar). [Toroputu npaBuna yrBoperts Passive Voice (ITacuBHoro crany)
B YKpATHCHKil Ta aHITiChbKii MOBax. 3HaTH B Oy/b-IKOMY TEXHIYHOMY MaHyaJsi 2 pedeHHs, Jie Jis
BUKOHY€ETbCA Haj 00'ekToM (Hanpukiaf, "The bolt is tightened"), 1 Bunucatu ix.

. Taiim-menexxmenT (Trauma-Informed Policy): 3aBaanns mae o3HalioMumii XapakTep i He
OIIIHIOETHCS KOPCTKO HA HACTYIMHOMY 3aHATTI, 00 3HU3UTH TICUXOJIOTIYHE HABaHTAXKCHHS ITiCIIS
MOJTyJIbHOT'O KOHTPOJIIO.

. ACHHXPOHHUIT KOHTPOJIb: [lepeBipka BUIIMCAHUX pedeHb BiAOyneTbcs y GopMi BUIBHOTO
obroBopenHs (Warm-up) Ha nouaTtky [Ipaktuynoro 3ansatts Nel2.

METOANYHA PO3POBKA ITPAKTUYHOI'O 3AHSITTS Ne 12

HapuanbHa qucuumniina: [HozeMHa MoBa 3a npodeciinuM crpsMyBaHHIM. CnenianbHicTb: 131
«[Ipuknanna mexanika». OcBiTHbO-npogeciiina nporpama: «Komn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHMIITBA Ta IMPHUKIAJHA MexaHika». 3MicToBMil Moayab 2: 3arambHa rpamaruka (Applied
Grammar in Technical Discourse). Tema 3ausitts: I[lopsmok CliB y TEXHIYHOMY pEYCHHI.
[MpuunnaHO-HacHiakoBi 3B'13ku (Word order in technical sentences. Cause-and-effect relationships).



TpuBanicts 3anarrsa: 90 xswmH (2 akagemiuni roauan). Tun 3anarrsa: [IpakTuane 3aHATTS 3
IHTEHCUBHUM (OPMYBaHHSM I1HIIOMOBHOI TpaMaTU4YHOI Ta KOHIIENTYaJIbHOI KOMIIETEHTHOCTI Ha
3acajax MpeIMeTHO-MOBHOTO iHTerpoBaHoro HaBuanHs (CLIL).

1. DYHIAMEHTAJIbHE METOJOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTSI
Po3poOka 1poro 3aHATTS 0a3yeTbcss Ha JKOPCTKIM iHTerpaimii TpamMaTHYHOTO Marepiairy y
BY3bKO(haxOBHH KOHTEKCT MAaITMHOOY/IyBaHHS. Y TEXHIUHIN aHTJIIACHKINA MOB1 IOpsIOK citiB (Subject
+ Verb + Object) € HerHy4kuM, a po3yMiHHSI MapKepiB IPUYMHU Ta HACTIAKY € KDUTUYHO BAXIIMBUM
JUTSl YUTaHHS aHAJTITUYHUX 3BITIB, IHCTPYKIIKA 3 yCyHeHHs HecrpaBHocTed (Troubleshooting) Ta
HaIMCaHHS TEXHIYHOI JOKYMEHTAII].

. Jlinrpicrnuna (komyHikaTuBHa) Meta: OmaHyBaTH >KOPCTKUM CHHTAKCUC aHTIIHCHKOTO
TexHIYHOTO peueHHS. CdopMyBaTH HABUYKM BUKOPUCTAHHS Ti€chiB Ta (pa3 g BUpPaKECHHS
IPUYMHHO-HACIIKOBHX 3B's3KiB: result in, result from, cause, bring about, give rise to, account for,
stem from, be attributable to. 3acBoitu cnoay4nuku ta npucniBaukoBi ¢ppasu: because of, due to, on
account of, owing to, consequently, therefore, as a consequence of.

. OcBiTHsa (paxoBa) Mmera: 3abe3meynTH 3AATHICTH CIIyXadiB A0 aHali3y Marepiaiis,
KOHCTPYKIIIH Ta IPOIIECiB Ha OCHOBI 3aKOHIB MPUKJIaIHOT MeXaHiKu. ChopMyBaTH BMIHHSI OTTCYBATH
ITOPUTMU aBapiil (BiJ MPUYMHU JI0 HACIIIJKY) QHTITIHCHKOIO MOBOIO.

o IIcuxomaoro-nexaroriuna (Trauma-Informed) mera: MiniMizalis aOCTpakTHOI Teopii;
MaKCHUMI3allisl 4iTKO aJITOPUTMI30BaHUX MPAKTUYHUX 3aBAaHb. Jlie mpaBuio «Ctomn-cioBa» (Trigger
Warning & Opt-out). ®okyc Ha CyTO iH)XKEHEPHHUX acleKTax BiMOB oOiaaHaHHs (0€3 3rajok mpo
JIFO/ICHK1 KEPTBH).

@dopMoOBaHI KOMIIETEHTHOCTI Ta mNporpamMHi pe3yabTraTd HaByaHHsa (3rigHo 3 OIIIl Ta

Cranaaprom):

. 3K3, 3K4: 3paTHICTh CHUIKYBAaTHCS ACPKABHOI Ta 1HO3EMHOIO MOBaMH (TpaMaTHYHO
MpaBUJIbHA TOOYA0BA 1HXKEHEPHOTO TUCKYPCY).

o CK6: 3naTHicTh OnucyBaTH Ta KJIacu(piKyBaTH TEXHIYHI 00'€KTH Ta IPOLIECH.

o PH10: BinpHO CHOUTKyBaTUCS YCHO 1 THCHMOBO, IO BKJIIOYA€ 3HAHHS CHEI[iabHOT
TEPMIHOJIOTIi Ta CHHTaKCHCY.

. PH11: 30upatu Ta 3acTOCOBYBAaTH TEXHIYHY I1H(QOpMAIiI0 3 I1HO3EMHHUX JDKEpen Ul

BUpILLIEHHS 3aBJIaHb Y rajiy3i NpUKIaJHOI MEXaHIKH.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3aco0u: MynpTumeniitnuii komruiekc (mpoexrop, I1K).

. HaBuanbHo-MeToauuHe 3a0e3meyeHHsi: PoOoui 3ommtu-rimocapii  (Student's Log),
PO3AaTKOBI MaTepiajiv 3 pO3IIUPEHUMH IPAMAaTUYHUMH MAaTPULISIMHU, aBTEHTUYHI TEKCTH 3 TEXHIYHOT
niarHocTuku (System Failure Analysis).

. Indopmaniiine 3a6e3neyennsi: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuiuH)

1. Opranizaniiinunii eran (Warm-up) — 5 xB.

2. I'pamatnunmnii npaktukym 1: JliecnoBa npuunmHHO-HachigkoBoro 3B's3ky (Verbs of
Causation) — 20 xs.

3. I'pamatnunnii npakTukym 2: [IpuiiMeHHUKN Ta COTy4YHUKH npuuuHU/Hachiaky (Clauses
and Phrases of Cause) — 20 xs.

4. AHajiTuuHe ynTanuda 1a Inxkenepuuii keiic (Texts 1 & 2): JliarHocTHKa HeclipaBHOCTEH

(Troubleshooting Analysis) — 35 xs.

S. HMeopudinr ta opranizanis CPC - 10 xB.

4. PO3IOPHYTUI CHEHAPII?'I SAHATTA TA HABYAJIBHI APTE®AKTHU
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaanau (T): Good morning, colleagues. Welcome to Module 2. We are shifting our focus from
what things are called (Vocabulary) to how they interact logically (Grammar). In applied mechanics,
every action has a reaction. Every mechanical failure has a root cause. Today, we will master the
English syntax of Causation—how to professionally describe Cause and Effect in engineering
reports.
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ETAII 2. I'pamatuynuii npakTukyM 1: JliecioBa npMYuHHO-HACTIIKOBOIO 3B'A3KY (20 XB)

LUBRICATION | TEMP.
| DEGRADATION OVER LIMIT

R
BEARING
FAILURE

STATE;
CRITICAL

VIBRATION
ANOMALY

THERMAL
EXPANSION

SPIKE IN
L0AD ERROR

CODE: E7-104

T: In English, word order is strict. When describing why a machine broke, we can place the CAUSE
first, or the EFFECT first. The verb we choose changes completely depending on this order.
Grammar Reference Table 1: CAUSE $\rightarrow$ EFFECT (Ilpuuuna $\rightarrow$
Hacainok) Here, A = the cause; B = the verb linking the cause to the effect; C = the effect. Formula:

[CAUSE] + [VERB] + [EFFECT]

English Verb | Translation Example in Applied Mechanics

Phrase

results in MIPU3BOIUTH J10 High friction results in rapid tool wear.

causes CTIIPUYHHSIE Excessive torque causes the bolt to fail.

leads to BeIe 710 Thermal expansion leads to structural deformation.

brings about BUKITUKAE, 3IHICHIOE

The new CNC software brought about a 10%
efficiency gain.

gives rise to nae

BHKJIHNKAE

IMOYaTOK,

Bending stress gives rise to micro-cracking.

is responsible for | e BiamoBinaneHUM 32

Poor lubrication is responsible for the system
breakdown.

Grammar Reference Table 2: EFFECT $\rightarrow$ CAUSE (Hacaigox $\rightarrow$
IMpuunna) Here, A = the effect; B = the verb linking the effect to the cause; C = the cause. Formula:

[EFFECT] + [VERB] + [CAUSE]

English  Verb | Translation
Phrase

Example in Applied Mechanics

results from € Pe3yJbTaTOM, BUHUKAE

3

Rapid tool wear results from high friction.

is caused by cpuunHseThbes ynMoch | The bolt failure is caused by excessive torque.

arises from BUHHKA€E BHACITIZIOK Structural deformation arises from thermal
expansion.

stems from MOXO/UTH BiJl The machine breakdown stems from poor

maintenance.

is attributable to | moscHIO€THCH, €

The efficiency gain is attributable to the new CNC

HACIIIKOM software.
accounts for MOSICHIOE (Buctymae | Note: Cause + accounts for + Effect. (Poor
PUYHHOIO) maintenance accounts for the breakdown).

Task 1: Active Sentence Transformation (Tpancdopmanisi peyeHb)




Instruction: Rewrite the following sentences, reversing the elements (Effect $\rightarrow$ Cause to
Cause $\rightarrow$ Effect, or vice versa), using the verb in brackets. Ensure strict technical
accuracy.

1. Original: Modern civil engineering techniques have led to more secure structures.

o Rewrite (result from): More secure structures result from modern civil engineering
techniques.

2. Original: A reduction in the amount of waste being discharged into rivers is attributable to

new filtration technology.

Rewrite (bring about): New filtration technology has brought about a reduction in
the amount of waste being discharged into rivers.
3 Original: Friction during drilling causes the production of heat.
o Rewrite (result from): The production of heat results from friction during drilling.
4 Original: Poor quality materials were responsible for product defects.
o Rewrite (stem from): Product defects stemmed from poor quality materials.
5 Original: The machine broke down and resulted in a complete halt of the assembly line.
o Rewrite (be caused by): A complete halt of the assembly line was caused by the
machine breaking down.
6. Original: Cyclic loads give rise to fatigue and micro-cracking in the metal[cite: 8].
o Rewrite (arise from): Fatigue and micro-cracking in the metal arise from cyclic
loads[cite: 8].
7. Original: Increased energy efficiency accounts for an annual saving of electricity.
o Rewrite (be attributable to): An annual saving of electricity is attributable to
increased energy efficiency.
8. Original: The failure of the gear teeth stemmed from inadequate clearance[cite: 8].
o Rewrite (lead to): Inadequate clearance led to the failure of the gear teeth.
Instructor's Key: Actively monitor students. Ensure they identify which part of the sentence is the
CAUSE and which is the EFFECT before choosing the grammatical structure.
ETAII 3. I'pamaTnynunii npaktukyM 2: Crnosyysuku ta ¢pasu (20 xB)
T: We do not only use verbs to show causation. We often use adverbial phrases or conjunctions at
the beginning or middle of a sentence to link ideas.
Grammar Reference Table 3: Phrases and Connectors of Cause

. Phrases of Cause (Followed by a Noun Phrase):

o due to, because of, on account of, owing to, as a consequence of, as a result of.

o Rule: We always put a noun phrase after these expressions[cite: 8].

o Example: We shut down the machinery because of the large number of back
orders[cite: 8]. (NOT: because of the number is large).

. Clauses of Cause (Followed by Subject + Verb):

o because[cite: 8], since[cite: 8], as.

o Example: The automotive industry uses plastics because they are durable[cite: 8].

. Sentence Connectors of Result (Linking two separate sentences):

o therefore[cite: 8], consequently[cite: 8], as a result[cite: 8], hence[cite: 8], thus|[cite:
8].

o Example: The maintenance team is here; therefore, we'll need to shut down the

machinery[cite: 8].

Task 2: Gap Fill & Error Correction (Budip npaBuibHOro mapkepa)

Instruction: Choose the correct phrase in each of the following sentences. Pay attention to whether
a noun phrase or a full clause follows the gap.

1. Just-in-time manufacturing methods (result from / result in) a saving on storage costs. (Key:
result in)
2. Transport costs have increased (accounting for / due to) a rise in oil prices. (Key: due to)

3. ERROR CORRECTION: Owing a danger of falling objects, workers must wear a hard
hat[cite: 8]. (Key: Owing to a danger...)

4. ERROR CORRECTION: The driver wasn't badly injured in the accident on account from
the airbag[cite: 8]. (Key: ...on account of the airbag)



5. ERROR CORRECTION: Due to oil is used in the manufacture of so many useful
substances, it is a valuable raw material[cite: 8]. (Key: Because / Since oil is used... OR Due to the
fact that oil is used...)

6. Optical fibres carry more information more quickly than copper wires; (since / consequently),
copper wires are being replaced by optical fibres[cite: 8]. (Key: consequently)

7. The reject rate has fallen (due to / therefore) more effective quality control[cite: 8]. (Key:
due to)

8. There is now a backlog of orders (as a result of / as a consequence) machinery
breakdowns[cite: 8]. (Key: as a result of)

9. Computer software has been made easier to use, (so / because) more people use computers

daily[cite: 8]. (Key: so)

10.  Thisis a very dusty environment; (therefore / owing to), all workers should wear masks[cite:
8]. (Key: therefore)

11. He was not following safety regulations. (That's the reason / As a result of) he had an
accident[cite: 8]. (Key: That's the reason)

12. Most British coal mines have been closed (because / on account of) they have become
uneconomic. (Key: because)

ETAII 4. AnajgiTnyHe yutanis ta Inxxenepuuii keic (35 xB)

T: Now we apply this dense grammar to massive, authentic-style engineering texts. In applied
mechanics, investigating a failure requires precise causal logic. If a hydraulic press explodes, you
must write a report detailing exactly what led to what.

Task 3: Academic Reading 1 — ""Causation in Mechanical Failures'

Instruction: Read the following text detailing a system failure analysis. Identify and underline all
cause-and-effect markers (verbs, conjunctions, phrases).

TEXT 1: SYSTEM FAILURE ANALYSIS IN CNC MACHINING

A recent catastrophic failure of a 5-axis CNC milling machine was investigated by the maintenance
team. The primary breakdown resulted from severe overheating in the main spindle assembly.
According to the diagnostic logs, the overheating was attributable to a total failure of the coolant
delivery system.

The investigation revealed that the coolant pump stopped working on account of a blocked intake
filter. Metal swarf (chips) had accumulated in the reservoir because the secondary chip conveyor had
been operating at a reduced speed. This slow speed stemmed from a worn-out drive belt, which had
slipped multiple times during the previous shift.

As a consequence of the pump failure, the cutting tool was deprived of lubrication. The absence of
coolant led to a dramatic increase in friction between the carbide drill bit and the titanium workpiece.
This high friction brought about extreme thermal expansion of the tool.

Due to this expansion, the tool exceeded its elastic limit and reached its yield point prematurely.
Consequently, the drill bit fractured inside the workpiece. The sudden shattering of the tool gave
rise to a massive shock load that was transmitted back through the spindle, resulting in the ultimate
destruction of the internal ceramic bearings. Therefore, the entire spindle unit must now be replaced,
accounting for over $15,000 in repair costs.

Socratic Dialogue & Comprehension ([leranbuuii anaJis):

1. Identify the Root Cause: Trace the chain of events backward. What was the absolute first event
that started the chain? (Answer: A worn-out drive belt on the chip conveyor).
2. Extract the Grammar: Look at the sentence "The high friction brought about extreme

thermal expansion." Rewrite this sentence starting with "Extreme thermal expansion..." (Answer:
Extreme thermal expansion was brought about by / resulted from the high friction).

3. Grammar Check: Why does the text say "Due to this expansion, the tool..." instead of
"Because this expansion, the tool..."? (Answer: "This expansion” is a noun phrase, requiring a
prepositional phrase of cause like "due to" or "because of", not a conjunction like "because" which
requires a full clause).

Task 4: Academic Reading 2 — ""The Butterfly Effect in Applied Mechanics"



Instruction: Read the second text focusing on long-term material failure. Fill in the blanks (1-10)

with the correct cause-and-effect markers from the provided list: [because of, leads to, results from,

arises from, consequently, therefore, due to, is responsible for, gives rise to, stems from].

TEXT 2: THERMAL EXPANSION AND MATERIAL FATIGUE

In aircraft construction, special attention must be paid to metal fatigue. This problem (1)

cyclic loads—forces that continually vary[cite: 8]. In aircraft, the wings are affected by cyclic loading

as they frequently flex, continually bending up and down (2) air turbulence[cite: 8]. The

consequence of fatigue is micro-cracking, which (3) structural weakness over time]cite:

8].

Another problem is creep, where components become permanently deformed. Creep increases over

time and (4) the application of constant, heavy loads at high temperatures[cite: 8]. (5)
, Creep is a major issue in jet engines|cite: 8].

As temperature increases, most materials expand, and as temperature falls, they contract. The extent

to which this occurs (6) the material's coefficient of thermal expansion[cite: 8]. In
situations where temperature continually rises and falls, the resulting expansion and contraction can
be problematic, as it (7) mechanical connections loosening over time[cite: 8].

For instance, copper has a thermal expansion coefficient approximately 40% lower than that of
aluminium[cite: 8]. (8) , copper has the advantage in this respect, as it is less susceptible
to thermal movement[cite: 8]. If aluminium wiring is used instead of copper in a high-heat engine
zone, the rapid expansion (9) severe shear forces on the bolts holding the wire terminals.
This shear force (10) the ultimate failure of the electrical connection.

Instructor's Key for Text 2:

(1) arises from / stems from; (2) due to / because of; (3) leads to / results in; (4) results from / is
caused by; (5) Consequently / Therefore; (6) is attributable to / depends on; (7) gives rise to / causes;
(8) Therefore / Consequently; (9) is responsible for / brings about; (10) leads to / results in.

Task 5: Engineering Troubleshooting Case (Role-play / Writing)

Instruction: You are a Lead Reliability Engineer. You have inspected a broken industrial water pump.
Write a 5-6 sentence official diagnostic report explaining why the pump failed. You MUST use at
least FOUR different cause-and-effect grammatical structures from today's lesson.

Incident Data:

. Initial Event: A worker forgot to open the main outlet valve.

. Next: The water inside the pump had nowhere to go.

. Next: The pressure inside the pump casing increased massively.
. Next: The structural limit of the cast-iron casing was exceeded.
. Final Event: The casing cracked and flooded the factory floor.

Expected Student Response (Example):

"The flooding of the factory floor resulted from a severe crack in the pump casing. This crack was
caused by a massive increase in pressure inside the pump. The pressure spike arose from the fact
that the water had nowhere to go, which was attributable to a worker forgetting to open the main
outlet valve. Consequently, the structural limit of the cast-iron casing was exceeded, leading to a
catastrophic failure."

ETAII 5. 1eopudinr ta opranizaniss CamocriitHoi podotu ciayxauis (CPC) (10 xB)

Pedurexcis (Wrap-up): T: Outstanding work, engineers. Today you transformed from simply
knowing vocabulary into being able to construct logical, highly professional engineering arguments.
You can now articulate exactly why a mechanism failed and what that failure produced using
advanced English syntax. This is the core of technical reporting and satisfies your requirement to
analyze technical objects and processes (CK6) and communicate them effectively (PH10).
Opranizanis CPC (Independent Work Assignment):

BiamoBigHo 10 mporpamu, caMocTiiHa poOoTa € OOOB'S3KOBOIO MJisi JTOBEJAEHHS TpaMaTHIHUX
HaBUYOK 10 aBTOMATU3MY.

. 3apaanns 1 (I'pamaTnunmnii npakTukym): Y podouomy 3ommuti (Student's Log) camocTiitHO
ckinactd 10 ckmagHUX pedyeHb TEXHIYHOro xapakrepy (3 Bamoi crenianbHocTi "Ilpuknanna
MexaHika'"), BUKOpUCTOBYIOUM 10 pi3HUX MapkepiB NPUUMHU Ta HACIIKY (HApUKIaJ, 5 pedeHb 3a
cxemoro Cause $\rightarrow$ Effect, ta 5 peuens 3a cxemoro Effect $\rightarrow$ Cause).



. 3aBaanHs 2 (AHani3 peaJbHOro Keiicy): 3HaiiTi B [HTepHETI aHTJIOMOBHY CTaTTIO 200 3BIT
PO BiIOMY 1HXXEHEpHY KatacTpody (HampukiIana, pyidHyBaHHA MOCTy Tacoma Narrows, aBapis Ha
Yopuobunbcbkiit AEC, abo 36ii1 y pakeri-Hocii). Bunucaru 1 a63aii, 1e onmucyroThCsi IPUYHHU aBapii.
[Minkpecautu Bci Mapkepu cause-and-effect Ta 3poOUTH MUCEMOBHIT IEpeKIIa YKPaiHCHKO MOBOIO,
JTOTPUMYIOUHUCH JKOPCTKOTO MOPSIIKY CIIIB TEXHIYHOTO CTHIIIO.
. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBJaHHS — [0
MOYaTKy HACTYIHOTO MPAaKTUYHOTO 3aHATTA. /i ciyxadiB, sIKi Mpaliol0Th Ha BUPOOHHUITBI abo
MaroTh MPOOJIEMH 3 €IEKTPONOCTaYaHHIM, JAe/UIaiiH MPOJIOHTYEThCS 1HAWBITyalbHO. 3aBJaHHS HE
MMOBHHHO BUKJIMKATH HAJMipHOTO CTPECY.
. ACHMHXPOHHHI KOHTPOJb: DoToKOMmii ab0 TEeKCTOBI (aliu 3 BUKOHAHUM TI'PaMaTHYHHM
MPAKTUKYMOM Ta aHAJTI30M KEWCy 3aBaHTAXUTH Ha KoprmopatuBHy riargopmy LMS (Moodle /
Google Classroom) y BiAIOBITHUHN PO3LT ISl IEPEBIPKU
METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 13
HaBuaabHa guciumnjina: [HozeMHa MoBa 3a mpodeciiiHuM CripsIMyBaHHSM.
Cneuianbhictb: 131 «[Ipuknanna MexaHikay.
OcBiTHbO-nIpo(eciiina mnporpama: «Komn'torepruzoBaHi MamMHOOY/IIBHI BHPOOHMIITBA Ta
MIPUKJIaJHA MEXaHIKay.
3microBuii Mmoayasb 2: [Ipuknaana rpamatuka (Applied Grammar in Technical Discourse).
Tema 3austTa: Present Simple ta Present Continuous B ommcax KOHCTPYKLIH Ta JiarHOCTHII
HECTPABHOCTEH.
TpuBajicTs 3auaTTa: 90 xBrmH (2 akajeMivHi TOAUHN).
Tun 3ausarra: Ilpaktuuynuii inteHcuB (CLIL) 3 ¢dokxycom Ha BHKOHAHHS BY3bKO(GaXOBHUX
JHTBICTUYHUX 3aBJIaHb (MiHIMYM TeOpii, MAKCUMYM TE€XHIYHOI IPAKTUKH).
1. ®YHIAMEHTAJIbHE METOAOJIOTTYHE OBIPYHTYBAHHS TA META
. ®axoBo-jmiHrBicTuuHa Meta: [ludepeHniroBaTu rpaMaTuKy Ui ABOX Pi3HUX 1H)XKEHEPHUX
3aB/IaHb:
1. Present Simple: Omnuc kpecneHb, TMOCTIHHUX TEXHIYHUX XapaKTEPUCTHK
(Specifications), koHcTaTallig 3aKOHIB (PI3UKH.
2. Present Continuous: Onuc IUHAMIYHKX TPOIECIB, MOBEAIHKH MEXaHI3MIB Y
peanbHOMY Yaci (Live Condition Monitoring), niaraoctuka HecnpaBHocTeil (Troubleshooting).
. Trauma-Informed minxin: Ilpsma, anroputmizoBana podoTa 3 TEXHIYHUMHU TEKCTaMU 0e€3
€MOLIITHOT0 HaBaHTa)XeHHs. 30epe’KeHHsI IPOCTOPY MCUXOJIOT1YHOI Oe3neku (zie npaBuiio «CTom-
CIIOBa»).
2. MPAKTUYHUH BJIOK 1: CTATUYHHI ONUC MMPOTHU JIUHAMIYHOT O ITPOLIECY
(20 xB)
Task 1. Technical Verb Classification (Knacudikauis giecis)

Instruction: In engineering English, Stative Verbs (describing permanent states/composition)
CANNOT be used in the Continuous form. Action Verbs can be both. Categorize the following verbs
into "Stative (Present Simple ONLY)" and "Dynamic (Can be Continuous)".
Verbs: consist (of), rotate, contain, vibrate, weigh, leak, comprise, overheat, require, expand, depend
(on), measure (as a dimension).

Stative Verbs (Simple Only) | Dynamic Verbs (Simple or Continuous)

consist (of) - ckraoamucs 3 rotate - obepmamucs

contain - micmumu vibrate - si6pysamu
weigh - saorcumu leak - npomixamu
comprise - sxmouamu 6 cebe | overheat - nepeepieamucs
require - sumacamu expand - poswuproeamucs

depend (on) - sanexcamu 6io | measure (action) - eumiprosamu

Task 2. Sentence Transformation: Blueprint vs. Real-Time Operation
Instruction: You are an engineer. First, you read the static blueprint (Present Simple). Then, you
watch the machine actually running (Present Continuous). Transform the sentences.

1. Blueprint: The cooling system (pump) fluid to the cutting tool. $\rightarrow$ The cooling
system pumps fluid.




Real-time: Look! The cooling system (pump) fluid perfectly right now. $\rightarrow$ The cooling
system is pumping fluid perfectly right now.
2. Blueprint: A standard CNC spindle (rotate) at a maximum of 10,000 RPM. $\rightarrow$

Real-time: Check the monitor; the spindle (rotate) at 9,500 RPM currently. $\rightarrow$

3. Blueprint:  Thermal friction (cause) the titanium to expand. $\rightarrow$

Real-time: Stop the machine! The titanium (expand) too rapidly! $\rightarrow$

4. Blueprint: The main reservoir (contain) 50 liters of hydraulic oil. $\rightarrow$

Real-time: (Transform to Continuous? NO. Stative verb rule). $\rightarrow$ The main reservoir
contains 50 liters of hydraulic oil.
5. Blueprint: Heavy loads (generate) micro-cracks in the steel beams. $\rightarrow$

Real-time: The crane is lifting 50 tons, and the beam (generate) stress fractures right now.
$\rightarrow$
3. MIPAKTUYHUM BJIOK 2: AHAJIITUYHE U TAHHSI (TEXHIYHI TEKCTH) (35 xB)
Task 3. Academic Reading 1: Machine Specification (Present Simple)

Instruction: Read the technical description of a hydraulic press. Fill in the blanks using the correct
Present Simple form of the verbs in brackets. Pay attention to Subject-Verb agreement
(singular/plural).

TECHNICAL SPECIFICATION: H-FRAME HYDRAULIC PRESS

The H-Frame hydraulic press (1. to operate) on Pascal's principle, which (2. to state)
that pressure applied to a confined fluid is transmitted undiminished in all directions. The
physical structure (3. to consist) of a heavy-duty steel frame, which (4. to support)
the entire assembly.
The system (5. to comprise) two main cylinders: a smaller slave cylinder and a larger
master cylinder. The hydraulic pump (6. to push) oil into the slave cylinder. This action
(7. to create) mechanical force. The machine (8. to weigh) approximately
3,500 kilograms and (9. to require) a three-phase electrical supply. It (10. not / to
produce) excessive noise under normal working conditions.

Task 4. Academic Reading 2: Live Diagnostic Report (Present Continuous)

Instruction: Read the incident report taking place in real-time. Identify and correct the 5 grammar
errors where Stative verbs were incorrectly used in the Continuous tense, or where dynamic actions
are described in the wrong tense.

LIVE TELEMETRY LOG: INCIDENT #44-B

(1) Operator: "I am monitoring the H-Frame press test. (2) Currently, the pump is pushing fluid into
the master cylinder. (3) However, the pressure gauge is indicating a severe drop in pressure. (4) | am
looking at the main valve, and it is consisting of a broken seal. (5) Hydraulic fluid leaks rapidly onto
the factory floor right now. (6) The main control unit is sounding an alarm. (7) The frame is weighing
too much for the damaged supports, and it is vibrating heavily. (8) I am requiring immediate
assistance from the maintenance team."

Corrections:

. Error 1 (Sentence 4): (Key: it consists of)
. Error 2 (Sentence 5): (Key: fluid is
leaking)

. Error 3 (Sentence 7): (Key: The frame
weighs)

. Error 4 (Sentence 8): (Key: I require)

4. IPAKTUYHUM BJIOK 3: THHKEHEPHUM NMEPEKJIAJI TA KOHCTPYIOBAHHA (25
XB)

Task 5. Professional Technical Translation (Ilepekian 3 ykpaincbkoi Ha aHIUICBKY)



Instruction: Translate the following technical sentences into English. You must consciously choose
between Present Simple (for static facts) and Present Continuous (for temporary/live processes).

1. CyuacHi TOKapHi BEpCTaTH CKJIaJAI0THCs 3 YaBYHHOI CTAHWHU Ta IINUHACIHHOI 0a0KH.
Translation:

2. O6epexno! Leit Ban 3apa3 obepraeThes 31 mBUAKICTIO 3000 00epTiB HAa XBUIIMHY.
Translation:

3. OxonoKyro4a piivHa MOTIMHAE TEIUIO i yac npouecy ¢ppe3epyBanHs. (3araibHuil Gpaxr)
Translation:

4, Tuck y cuctemi 3apas CTpiMKO 3pOcTae yepe3 3a0JI0KOBaHUHN DIIbT.
Translation:

5. Le#t crutaB mictuTh 10% HIKETIO 1 HE MiITAETHCS KOPO3il (HE KOPOIYE).
Translation:

6. Mu 3apa3 nepeBipsiEMO JOMYCKH 3a JOTIOMOT'OK0 €JICKTPOHHOI'O MiKpOMETpa.
Translation:

(Keys for Instructor: 1. Modern lathes consist of a cast-iron bed and a headstock. 2. Caution! This
shaft is currently rotating at 3000 RPM. 3. Coolant fluid absorbs heat during the milling process. 4.
The pressure in the system is currently rising rapidly due to a blocked filter. 5. This alloy contains
10% nickel and does not corrode. 6. We are currently checking the tolerances using an electronic
micrometer).

Task 6. Troubleshooting Case (Writing a Diagnostic Report)

Instruction: You are inspecting a conveyor belt system that is failing right now. Write a 5-sentence
diagnostic report using the raw data provided. Use the Present Continuous for the failures happening
now, and the Present Simple for the normal specifications.

Raw Data:

. Spec: Conveyor belt (carry) up to 500 kg.

. Current Issue: The belt (slip) on the drive roller.

. Spec: The electric motor (require) 380V.

. Current Issue: The motor (draw) too much current and (overheat).
. Action: | (shut down) the power supply.

Your English Report:

5. IEBPU®IHI' TA OPTAHI3ALIA CPC (10 xB)

Opranizanis CamoctiitHoi podortu cayxaudis (CPC):

1. I'pamaTnunmnii a”HaJi3 KpeciaeHHs: 3HAWTU B Mepexi [HTEpHET ckiajanbHE KpecIeHHS
(Assembly Drawing) 6yap-sikoro By3ia (Halpukiaj, peaykropa). Hanucatu 8 peyeHb aHImiiChKO0
MOBOIO: 4 peueHHs1 y Present Simple, 110 onucyroTh, 3 4Oro BiH CKJIAJAa€TbCs (BUKOPUCTOBYIOUU
consist, house, support, enclose), Ta 4 peuenns y Present Continuous, MOICTIOIOYH CHTYAIIFO
niarHocTuky (Hampukiaz, ‘'The gear is grinding”, "The bearing is overheating”).

2. I'aocapiii: Jlonatu 1o pobodoro 3ommra TexHiuHi aiecnona 3 Task 1 13 TpaHckpuniiieo.

3. ®opmar 3paui: Daiin popmaty PDF abo sxicHe $OTO CTOPIHKH 30IIMTA 3aBAHTAKHUTH B
cucremy LMS Moodle 10 HacTymHOTO 3aHATTSL.

METOJAUYHA PO3POBKA NPAKTUYHOI'O 3AHATTS Ne 14

HapuanbHa qucuunuiina: [HozeMHa MOBa 3a IPOQECIHHUM CIIPSIMYBaHHSIM.

Crnenianabnicth: 131 «[Ipuknagna MexaHikay.

OcBiTHbo-nIpodeciiina mnporpama: «Komm'torepu3oBani MamMHOOY/iBHI BHpPOOHHIITBA Ta
MpUKJIaHA MEXaHIKay.

3micToBuii MoayJb 2: [Ipuknagna rpamaruka (Applied Grammar in Technical Discourse).

Tema 3auatTsi: Past Tenses (Past Simple, Past Continuous, Past Perfect). Ictopis po3BUTKY
mammnHoOynyBanHs (The History of Mechanical Engineering Development).



Tpusasnicts 3anarTa: 90 xBwinH (2 akageMidHi TOIUHN).

Tun 3ansarra: [IpakTHuHe 3aHATTA 3 IHTEHCUBHUM (OPMYBaHHSIM 1HIIOMOBHOI IpaMaTHYHOI Ta
KOHIIENITYyaJbHOI KOMIIETEHTHOCTI Ha 3acaax IpEeJIMETHO-MOBHOIO IHTEIPOBAHOTO HaBYAHHS
(CLIL).

1. DYHIAMEHTAJBHE METOJAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTS
Po3poOka mporo 3aHATTS 0azyeThcs Ha HEOOXIMHOCTI TIIMOOKOTO PO3YyMIHHS PETPOCIICKTHBU
imkeHepnoi aymku. CydacHuil ¢axiBeup 3 MNPHUKIAJHOI MEXaHIKM IOBHHEH pO3YMITH, SK
€BOJTIOIIOHYBAJIM TEXHOJIOT1I MaTepiaJoo0poOKH, MO0 YCBIIOMIIIOBATH JIOTIKY CYYaCHHMX DIllICHb.
['pamaTnyHUM 1HCTPYMEHTOM IS IBOTO BUCTYMAE rpyna MUHYIUX daciB (Past Tenses).

. JlinrBicrnuna (komyHikaTuBHa) MeTa: OmanyBaTu rpaMaTU4Hi CTpYKTypH Past Simple mis
KOHCTaTalii icropuyHux (akTtiB Ta BUHaxoiB; Past Continuous /i1t OMCy TOBrOTPUBAINX MPOIIECIB
po3poOku Ta POHOBHUX iICTOPpUYHHUX Moii; Past Perfect mst BctanoBIeHHS CyBOpoi XpOHOJIOTIT (1110
BiOyII0Cs paHimie iHImoi noii B MuHynoMy). OnpaiioBaTi MacuB HenpaBuiIbHUX AiectiB (Irregular
Verbs), cnenmdiununx ms imxenepii (build, cast, draw, drive, grind, hold, lay, make, run, set, strike,
take, tear, wear, write).

. OcBiTHs1 (¢paxoBa) mera: I[IpocTekuTH TreHE3WC MAIIMHOOYAYBAaHHS BIJT AHTUYHUX
MexaHi3MiB, uepe3 llepmry Ta Jpyry mnpomucnoBi pepomromii (Industrial Revolutions), mo
3apOJKEHHSI CHUCTeM uucioBoro mporpamHoro kepyeanus (UIIK / CNC) y 20-my CTOMITTI.
CdopmyBaru 37aTHICTh aHANI3yBaTH ICTOPUYHMN JOCBIA Ui BUPIMICHHS CYyYacHUX IHKCHEPHHX
pooJeM.

. IIcuxosoro-negaroriuna (Trauma-Informed) mera: 30epexeHHs1 IpocTOpy a0COMIOTHOT
ncuxosoriynoi 6e3neku. Pokyc Ha TpiyMdi 1HKEHEPHOI MYMKH Ta KOHCTPYKTHBHOMY aHai3i
iCTOpUYHHUX MOMWIOK (6e3 emoriitHoro 3abapBieHHs Tpareniit). lie mpasmio «Crom-cimoBay (Opt-
out) AN 3HWKEHHS KOTHITUBHOTO HABAaHTAKEHHS IIiJ] 4Yac OMPAIIOBAHHS BEIUKHUX OOCSATIB
rpaMaTHKH.

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOrPaMHi pe3yJIbTATH HABYAHHS:

. 3K3, 3K4: 31aTHICTh CHIJIKYBAaTUCS IHO3EMHOIO MOBOIO (TpaMaTHYHO MpaBHIIbHA MOOYI0BA
HapaTUBY B MHUHYJIOMY 4aci).

. CK1, CK6: 3n1aTHICTh ONUCYBATH TEXHIYHI 00'€KTH B ICTOPUYHIN MMEPCHEKTUBI, PO3YMIHHS
€BOJIIOLIT MEXaHIYHUX TEOPIH.

. PH11: 30upaTtu Ta 3acTOCOBYBaTH TEXHIYHY 1H(OpMaIlil0 3 1HIIOMOBHUX ICTOPUYHHMX Ta
JOBITHUKOBHX JUKEpell.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3aco0u: MynsTumeniitnui komruiekc (mpoexrop, I1K).

. HaBuanbHo-MeToauuHe 3ab6e3nmeyeHHsi: PoOoui 3omumrtu-rimocapii  (Student's Log),
PO3AaTKOB1 MaTepiaiy 3 pO3MIMPEHUMHU TpaMaTUYHUMU MaTPULIIMU HENPABUIILHUX JIIECIB, 00'€MHI
aBTEHTUYHI TEKCTH 3 1ICTOPil MAIMHOOY1yBaHHS.

. Indopmaniiine 3a6e3neyennsi: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuiuH)

1. Opranizauiiinmii eran — 5 xB.

2. I'pamarnunmii 6;10k 1 (Past Simple): ®yHgameHT ictropuyHoro HapaTuBy Ta HenpaBuibHi
miecinoBa — 20 XB.

3. I'pamarununmii 610k 2 (Past Continuous & Past Perfect): Xponomoris ta konTekct — 20
XB.

4, Anajituune yuranus (Texts 1, 2, 3): EBomrortist npukiagHoi MexaHiku — 25 XB.

5. Baok TexniuHoro nepekiiaay ta nucbma: Tpanchopmarist focBingy — 15 xB.

6. Jeopudinr Ta opranizanis CPC - 5 xs.

4. PO3IrOPHYTUI CHEHAPII?'I SAHATTSA TA HABYAJIBHI APTE®AKTHU
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaanau (T): Colleagues, today we look back to move forward. The CNC machines you program
today are the direct descendants of the steam engines of the 18th century and the water mills of
antiquity. To write an accident report, to analyze a previous maintenance log, or to study the history



of your profession, you must have absolute command of English Past Tenses. Today's session is
exceptionally dense. We will process massive amounts of historical data and complete extensive
grammatical tasks. Precision is our goal. Let us begin with the foundation of the past: The Past Simple

and the specific Irregular Verbs of Applied Mechanics.
ETAII 2. I'pamatu4nuii 010k 1: Past Simple Ta Inxkenepni niecsioa (20 xB)
Grammar Reference 1: Past Simple in Engineering

. Usage: To describe completed actions in the past, chronological events, specific historical
discoveries, and past states of technology.

. Structure (Regular): Verb + -ed (e.g., designed, manufactured, developed, invented,
operated).

. Structure (Irregular): Must be memorized.

Task 1: The Mechanical Engineer’s Irregular Verbs Master Table
Instruction: Review the following 25 critical irregular verbs used in manufacturing and mechanics.
Memorize their Past Simple (V2) and Past Participle (V3) forms. You will use these constantly in

reports.
V1 V2 (Past | V3 (Past | Technical Translation (Context)
(Infinitive) Simple) Participle)
build built built OyyBaTH, KOHCTPYIOBATH
bend bent bent 3ruHaTH (MeTa)
bind bound bound 3B'sI3yBaTH, 3aKJIMHIOBATH
break broke broken JTAMATHUCS, PYHHYBATHCSI
cast cast cast BizymBaTH (Metan y popmy)
cut cut cut pizatu, 0OpOOIISITH pi3aHHAM
draw drew drawn KPECJIUTH, BUTATYBATH (JIPiT)
drive drove driven IPUBOJINTH B PYX, MEPEIaBATH MOMEHT
find found found 3HAXOIWTH, BUSBIIATH (HedeKT)
grind ground ground uuTiyBaTu, TOYUTH
hold held held yTPUMYBATH (JI€Talb Y MATPOHI)
keep kept kept 30epiraTu, MiITPUMyBaTH (CTaH)
know knew known 3HaTH, OyTH 00iI3HAHUM
lay laid laid npokianaty (kadenb, Tpyon)
make made made BUTOTOBJISITH, CTBOPIOBATH
put put put MOMIIIIATH, BCTAHOBIIIOBATH
run ran run MpaloBaTH (PO BEpCTar), 3aycKaTu
set set set HAaJIAIITOBYBATH, BCTaQHOBJIIOBATH
(pexum)
stand stood stood BUTPHMYBATH (HABAHTA)KCHHS)
strike struck struck BJIAPSITH, 3aMaTIOBATH (IyTy)
take took taken Opartu, BUMararu (4acy)
tear tore torn po3puBatH (pu nedopmartii)
understand understood understood PO3yMiTH (KpeCIeHHs, TPUHIINT)
wear wore worn 3HOLIYBaTHCS (Wear out)
write wrote written nucaty (3BiT, Mporpamy)

Task 2: The Birth of Mechanics — Past Simple Gap Fill

Instruction: Fill in the 20 blanks with the correct Past Simple form of the verbs in brackets. This text

introduces the early history of mechanical engineering.

Mechanical engineering as a formal discipline (1. emerge) during the Industrial

Revolution in Europe, but its roots (2. be) much older. In antiquity, engineers like

Archimedes (3. understand) the principles of mechanical advantage. They (4. build)
simple machines using levers and pulleys.

During the 17th century, scientists (5. lay)

Isaac Newton (6. write) his laws of motion, which (7. become)

absolute basis for all future engineering calculations.

the foundations of classical mechanics. Sir
the



Later, in 1712, Thomas Newcomen (8. invent) the first practical atmospheric steam
engine. He (9. design) it specifically to pump water out of coal mines. However, it (10.
consume) massive amounts of coal.
Several decades later, James Watt (11. take) Newcomen's design and (12. make)
critical improvements. Watt (13. add) a separate condenser. This simple
change (14. reduce) fuel consumption by 75%. Watt and his business partner, Matthew
Boulton, (15. establish) the first major engine manufacturing plant. They (16. cast)
heavy iron cylinders and (17. grind) the metal to create tight tolerances.
The steam engine (18. drive) the factories of the 19th century. It (19. break)
humanity's reliance on water and wind power, and (20. set) the stage for
modern automated production.
Task 3: Troubleshooting the Past — Negative and Interrogative Forms
Instruction: In engineering logs, stating what did NOT happen is as important as stating what did.
Transform the following 10 positive historical statements into negative sentences (using ‘did not +
V1') and write a Yes/No question for each.
1. Positive: The early steam engines operated efficiently.
Negative:
Question:
2. Positive: Henry Ford invented the automobile. (Fact check: He didn't; he mass-produced it).
Negative:
Question:
3. Positive: The engineers ground the bearings to a precise tolerance in 1850.
Negative:
Question:
4. Positive: The cast iron bridge stood for a hundred years before collapsing.
Negative:
Question:
5. Positive: Ancient Romans used titanium for their weapons.
Negative:
Question:
ETAII 3. I'pamaTnunuii 6;0k 2: Past Continuous ta Past Perfect (20 xB)
Grammar Reference 2: Past Continuous (Konrekcr Ta IIpouec)

. Usage: To describe an action that was in progress at a specific time in the past; to describe
the background situation when a sudden event (Past Simple) interrupted it.
. Structure: was / were + Verb-ing.

Task 4: The Context of Invention — Past Continuous vs. Past Simple

Instruction: Combine the two ideas into one sentence using ‘when' or ‘while'. Use the Past Continuous
for the longer background action and the Past Simple for the shorter interrupting action. Complete
all 15 sentences.

1. (The engineer / test / the new boiler) WHEN (the pressure valve / fail).

Answer: The engineer was testing the new boiler when the pressure valve failed.

2. (The maintenance team / replace / the worn gears) WHEN (the power / go out).

Answer:

3. WHILE (the lathe / cut / the steel shaft), (the cutting tool / shatter / suddenly).

Answer:

4. (The structural integrity / decrease / steadily) WHEN (the bridge / collapse).

Answer:

5. WHILE (the metallurgists / research / new alloys), (they / discover / stainless steel / by
accident).

Answer:

6. (The factory / mass-produce / Model T cars) WHEN (World War 1/ begin).

Answer:

7. WHILE (the pump / draw / water from the mine), (the drive belt / tear).

Answer:




8. (The engineers / design / the first CNC machine) WHEN (they / realize / the need for better
MIiCroprocessors).

Answer:

9. WHILE (the fluid / leak / from the hydraulic cylinder), (the pressure / drop / to zero). (Hint:
two simultaneous processes = both Continuous).

Answer: While the fluid was leaking from the hydraulic cylinder, the pressure was dropping to zero.
10. (The spindle / rotate / at maximum RPM) WHEN (the bearing / seize / due to lack of
lubrication).

Answer:

11.  WHILE (the assembly line / run / smoothly), (the robotic arm / malfunction).

Answer:

12.  (The draftsperson / draw / the blueprints) WHEN (the chief engineer / change / the
specifications).

Answer:

13.  WHILE (the furnace / heat / the iron ore), (the temperature sensor / break).

Answer:

14.  (The mechanics / tighten / the high-strength bolts) WHEN (one bolt / shear / under excess
torque).

Answer:

15. WHILE (we / calibrate / the micrometer), (the quality control inspector / arrive).

Answer:

Grammar Reference 3: Past Perfect (XponoJiorisi ta [lepmonpuunna)

. Usage: To show that one action in the past happened before another action in the past. It
establishes strict chronology, which is vital for root-cause analysis (Troubleshooting).

. Structure: had + V3 (Past Participle).

Task 5: Chronology of Engineering Milestones — Past Perfect

Instruction: Read the sequences of historical engineering events. Combine them into one sentence
using the Past Perfect for the action that happened FIRST, and the Past Simple for the action that
happened SECOND. Use words like ‘after’, 'before’, 'by the time’, or 'because’. Complete all 15
sentences.

1. Event 1 (First): Thomas Newcomen invented the atmospheric engine.

Event 2 (Second): James Watt improved the design.

Answer (with After): After Thomas Newcomen had invented the atmospheric engine, James Watt
improved the design.

2. Event 1: The mechanics forgot to lubricate the bearings.

Event 2: The CNC spindle seized and stopped completely.

Answer (with Because): The CNC spindle seized because the mechanics had forgotten to lubricate
the bearings.

3. Event 1: Henry Bessemer perfected the steel-making process.

Event 2: Engineers started building skyscrapers.

Answer (with Before): Before engineers started building skyscrapers, Henry Bessemer had
perfected the steel-making process.

4. Event 1: The metal fatigued from millions of cyclic loads.
Event 2: The aircraft wing developed a micro-crack.
Answer (with Because):

5. Event 1: Eli Whitney introduced the concept of interchangeable parts.

Event 2: Mass production of firearms became possible.

Answer (with By the time): By the time mass production of firearms became possible, Eli Whitney
had introduced the concept of interchangeable parts.

6. Event 1: The technicians installed the wrong tolerance shaft.

Event 2: The gear mechanism bound and failed.

Answer (with Because):




7. Event 1: The pressure inside the boiler reached a critical level.
Event 2: The safety valve blew off.

Answer (with After):
8. Event 1: Engineers developed computer-aided design (CAD).

Event 2: Manual drafting on paper became obsolete.

Answer (with By the time):

9. Event 1: John Smeaton discovered the optimal composition for hydraulic cement.
Event 2: The construction of the Eddystone Lighthouse began.

Answer (with Before):
10.  Event 1: The coolant fluid leaked out entirely.

Event 2: The cutting tool melted due to extreme friction.

Answer (with Because):

11. Event 1: Richard Trevithick built the first high-pressure steam locomotive.
Event 2: The era of railway transportation commenced.

Answer (with After):
12. Event 1: The factory workers set the wrong feed rate on the lathe.

Event 2: The expensive workpiece was ruined.

Answer (with Because):

13. Event 1: Nikola Tesla patented the alternating current (AC) motor.
Event 2: Electric power distribution changed globally.

Answer (with Before):
14.  Event 1: The inspectors checked all the mechanical fasteners.
Event 2: They approved the machine for operation.

Answer (with After):
15. Event 1: The company ignored the thermal expansion calculations.

Event 2: The railway tracks buckled under the summer heat.

Answer (with Because):

ETAII 4. AnanitTuune yntanus (25 xB)

T: To fully grasp the vocabulary and grammar we have just practiced, we will process three
comprehensive texts detailing the evolution of our profession. You must read analytically, identifying
the tenses used and the historical facts presented.

Task 6: Academic Reading — ""The Evolution of Mechanical Engineering"'

Instruction: Read the three texts below. Pay close attention to how Past Simple (bolded), Past
Continuous (underlined), and Past Perfect (italicized) are used to construct the historical narrative.
TEXT 1: THE FIRST INDUSTRIAL REVOLUTION (STEAM AND IRON)

Until the 18th century, humanity relied on human muscle, animal power, wind, and water. The
breakthrough came with the mastery of thermal energy. By the time James Watt patented his
improved steam engine in 1769, Thomas Newcomen had already built hundreds of less efficient
atmospheric engines to pump water from coal mines.

While Watt was developing his separate condenser, he realized that he needed perfectly cylindrical
barrels to prevent steam from escaping. However, 18th-century metallurgy was primitive. The
problem was solved when John Wilkinson invented a precision boring machine in 1774. Before
Wilkinson's invention, no one had been able to machine a large cylinder accurately. Wilkinson's
machine cut the iron with unprecedented precision, allowing Watt's engine to become a commercial
reality. This synergy between energy generation and precision machining gave birth to modern
mechanical engineering.

TEXT 2: THE SECOND INDUSTRIAL REVOLUTION (MASS PRODUCTION)

The late 19th and early 20th centuries saw the transition from bespoke, hand-crafted machines to
mass production. In the early 1800s, Marc Isambard Brunel designed machinery for mass-producing



pulley blocks for the British Royal Navy. This was one of the first uses of completely mechanized
production.

Later, the concept of "interchangeable parts” revolutionized manufacturing. Previously, mechanics
had filed and ground every individual part by hand so that it fit only one specific machine. If a gear
broke, a mechanic had to forge a custom replacement. While engineers in America were refining the
milling machine, they achieved the ability to produce identical parts with strict tolerances. When
Henry Ford introduced the moving assembly line in 1913, he had already perfected the use of
interchangeable parts. While the workers were standing in one place, the chassis of the Model T was
moving down the line, drastically reducing assembly time from 12 hours to just 90 minutes.

TEXT 3: THE 20TH CENTURY (THE BIRTH OF CNC)

Following World War 11, the aerospace industry demanded components with complex geometries
that manual operators simply could not produce accurately. In the 1940s, John T. Parsons was
working on manufacturing helicopter rotor blades. He realized that he could calculate the airfoil
coordinates using an IBM punch-card computer and then feed those coordinates to a milling machine
operator.

By 1952, a team at MIT had successfully demonstrated the first true Numerical Control (NC)
machine. They had retrofitted a standard Cincinnati milling machine with servomotors controlled
by punched tape. The machine read the holes in the tape and moved the axes accordingly. The
transition to Computer Numerical Control (CNC) occurred in the 1970s when microprocessors
became small and cheap enough to be integrated directly into the machine's control panel. Before this
digital revolution, applied mechanics had relied entirely on the physical skill and hand-eye
coordination of the machinist.

Task 7: Comprehensive Reading Assessment (True / False / Not Given)

Instruction: Based strictly on the three texts, determine if the following 15 statements are True (T),
False (F), or Not Given (NG) in the text.

1. James Watt invented the very first steam engine used in coal mines. ( ) (Key: F -
Newcomen built it first)

2. John Wilkinson's boring machine was essential for the success of Watt's steam engine. ( )
(Key: T)

3. Before interchangeable parts, replacement gears were custom-made by hand. ( ) (Key: T)
4. Marc Isambard Brunel produced pulley blocks for the French Navy. ( ) (Key: F - British
Royal Navy)

5. Henry Ford invented the concept of interchangeable parts in 1913. ( ) (Key: F - He
perfected their use; concept was earlier)

6. The moving assembly line reduced the assembly time of a car to 90 minutes. ( ) (Key: T)
7. The aerospace industry required complex geometries that were easy for manual operators to
cut. ( ) (Key: F - they could not produce them accurately)

8. John T. Parsons used an IBM punch-card computer to calculate helicopter rotor coordinates.
( ) (Key: T)

9. The first NC machine demonstrated at MIT in 1952 used magnetic floppy disks for memory.
( ) (Key: NG - the text says 'punched tape’, not floppy disks)

10. CNC technology emerged when microprocessors were integrated into control panels in the
1970s. ( ) (Key: T)

11.  Thomas Newcomen was a blacksmith by trade. ( ) (Key: NG)

12.  The synergy between energy generation and precision machining created modern mechanical
engineering. ( ) (Key: T)

13.  Early 19th-century mechanics used laser measurement tools to file parts by hand. ( ) (Key:
NG/F - not given/impossible)

14.  The Cincinnati milling machine at MIT was retrofitted with hydraulic pistons. ( ) (Key:
F - servomotors)

15.  Prior to NC/CNC technology, machining relied totally on the machinist's physical skill. ( )
(Key: T)

Task 8: Historical Chronology Ordering



Instruction: Number the following historical events from 1 (the earliest) to 10 (the most recent) based
on the texts and general engineering logic.

. | | MIT demonstrates the first true Numerical Control (NC) milling machine.
. [ | John Wilkinson invents the precision boring machine.

. | | Archimedes uses basic levers and pulleys.

. [ | Microprocessors are integrated into machines, creating CNC.

. [ | James Watt patents his improved steam engine with a separate condenser.

. [ | Henry Ford introduces the moving assembly line for the Model T.

. | | Thomas Newcomen builds atmospheric engines to pump water from mines.
. | | Isaac Newton formulates the laws of motion.

. [ | John T. Parsons works on helicopter rotor blades using punch-cards.

. [ | Marc Isambard Brunel mass-produces pulley blocks.

(Instructor Key: 1. Archimedes; 2. Newton; 3. Newcomen; 4. Wilkinson; 5. Watt; 6. Brunel; 7. Ford;
8. Parsons; 9. MIT NC machine; 10. CNC microprocessors).

ETAII 5. biiok TexHiuHoro nepekyaany ta nucbma (15 xB)

T: Engineers must communicate technical history and root-cause analyses in both languages. Your
ability to translate Ukrainian historical engineering texts into precise English using the correct Past
Tenses is crucial.

Task 9: Advanced Technical Translation (Ukrainian to English)

Instruction: Translate the following 10 complex sentences into English. You must use the vocabulary
from today's lesson (tolerance, cast, grind, steam engine, interchangeable parts, lathe) and the
correct Past Tenses (Simple, Continuous, Perfect).

1. [lepmra mpomMuCIOBa PEBOIIONIS MTOYANACs, KOJIH 1HKEHEPH HABUYMJIMCS BUKOPHUCTOBYBATH
EHEPTIiI0 TapH.

Translation:

(Key: The First Industrial Revolution began when engineers learned to use steam energy.)

2. Jlo Toro sik Bart po3poOuB cBiil JBUT'YH, METaIypru BIAJIMBAIN J€Talll 3 AY)KE HU3BKOIO
TOYHICTIO.

Translation:

(Key: Before Watt developed his engine, metallurgists had cast parts with very low precision.)
3. [Toxu pobiTHUKHM 30Upany aBTOMOO1Th, KOHBEEPHA CTPIYKA MOBUIBHO pyxasacs.
Translation:

(Key: While the workers were assembling the car, the conveyor belt was moving slowly.)

4. TokapHuii BepcTaT 37aMaBcsi, TOMY IO ONEPAaTOpP BCTAHOBUB HENpaBWIIbHY LIBUJAKICTbH
nojaui.

Translation:

(Key: The lathe broke down because the operator had set the wrong feed rate.)
5. Bunaxin B3aemMo3aMiHHUX JeTalielt T03BOJIMB MacOBE BUPOOHUIITBO CKIIAHIX MEXaHi3MiB.
Translation:

(Key: The invention of interchangeable parts allowed the mass production of complex mechanisms.)
6. [H>xeHepH MPOeKTYBaIU MICT I'ATh POKIB, MEPII HIXK MoYyasiocs: OyAiBHUITBO.
Translation:




(Key: The engineers had designed the bridge for five years before construction began.)
7. Tuck maymaB, MOKM 0XOJIOKYIOYA PiIMHA BUTIKAJA 3 MOIIKO/KEHOT TPYOH.
Translation:

(Key: The pressure was dropping while the coolant fluid was leaking from the damaged pipe.)
8. Konu Bunaiinum cuctemu UIIK (CNC), pydHe KpeciieHHs CTaJlo MEHIL BaXJIMBUM.
Translation:

(Key: When CNC systems were invented, manual drafting became less important.)
9. MexaHik 3p03yMiB, 110 BiH 3a0yB 3MaCTUTH i IIAITHUKH.
Translation:

(Key: The mechanic realized that he had forgotten to lubricate the bearings.)
10.  3HococrilikicTh MaTepiady Oylia HU3bKOIO, TOMY J€Tallb 3pYHHYBAJIACS ITi]1 HABAHTAKCHHSIM.
Translation:

(Key: The wear resistance of the material was low, so the part failed/broke under load.)

Task 10: Writing — The Incident Report (Root-Cause Analysis)

Instruction: Write a short, formal Incident Report (6-8 sentences) based on the prompt below. You
MUST use Past Simple to state facts, Past Continuous to describe what the machine was doing when
it failed, and Past Perfect to explain the underlying cause.

Incident Prompt: You are analyzing the historical failure of a massive hydraulic press in a 1950s

factory.

. What was the press doing? (Stamping steel car doors).

. What happened suddenly? (The main hydraulic cylinder cracked).

. What was the root cause discovered later? (A junior technician had installed a seal with the

wrong diameter, and the maintenance team had ignored the pressure warnings).

Draft your report here:

(Expected Student Response Example: The incident occurred on Tuesday during the first shift. The
massive hydraulic press was stamping steel car doors for the new vehicle line. Suddenly, the main
hydraulic cylinder cracked and leaked high-pressure fluid onto the floor. The operator immediately
engaged the emergency stop. After a thorough investigation, the engineering team discovered the
root cause of the failure. A junior technician had installed a seal with the wrong diameter the previous
week. Furthermore, the maintenance team had ignored several pressure warnings on the analog
gauges. Because they had neglected these warnings, the system pressure exceeded the structural
limits, resulting in catastrophic failure.)

ETAII 6. leopudinr ta opranizauis Camocriiinoi poootu cayxauis (CPC) (5 xB)

Pedurexcis (Wrap-up):

T: Outstanding dedication today, colleagues. We have processed a massive amount of historical and
grammatical data. You have successfully navigated the complexities of English Past Tenses and
applied them directly to the evolution of your profession—Applied Mechanics. You can now
articulate the sequence of historical inventions, describe simultaneous manufacturing processes, and
write chronologically accurate root-cause analysis reports. You have satisfied the programmatic
requirement to gather and apply technical information from foreign sources (PH11).

Opranizauis CPC (Independent Work Assignment):

BignoBimHo a0 mporpamm, caMocTiiHa poOoTa € O0O0OB'I3KOBOIO Ul JIOBEIEHHS HaBUYOK
BUKOPUCTAHHA MUHYJINX JaciB 10 aBTOMAaTUu3My.

. 3aBnanns 1 (Po3mmpenns riocapiro): Ilepenectu Bei 25 HenpaBuibHUX fieciis 3 Task 1
(The Mechanical Engineer’s Irregular Verbs Master Table) no cBoro iHIUBiAyaaTbHOTO POOOYOTO



3ommuTa (Student's Log). Hanucatu o onnoMy BiacHoMy pedyeHHro y Past Simple st koxxaoro 3 10
HaWOUIBINI CKIIAAHUX JUIS Bac QIECIIB.

. 3aBaannsa 2 (IcropuuHe ece-Aoc/ifKeHHs): 3HaTH B Mepexi [HTEpHET aHIIIOMOBHY
iH(OopMaIlito Mpo iCTOPi0 CTBOPEHHS OHOTO 3 HACTYIMHUX 1H)KEHEPHUX 00'€KTIB 200 MPOIIECiB:

o The Bessemer Process (becemepiBchkuii mpoiiec KOHBEPTYBaHHS CTalll).

o The first internal combustion engine (Ilepmuii ABUTYH BHYTPIIIHHOTO 3rOPSHHS).

o The Tacoma Narrows Bridge collapse (OOBanenuss TakoMChKOTO MOCTY - aHali3
MPUYHH).

Hanmcatu ece o6csrom 150-200 crniB anrmiiicbkoro MOBOr0. OOOB'SI3KOBO BUKOPHCTATH MiHIMYM 3
pedenns 3 Past Continuous (onucyroun poH po3poOku abo excruyaraiii) Ta 3 peuenns 3 Past Perfect
(mosicHIOrOUH, 1110 OYII0 3pO0JICHO 10 TOJIOBHOT MOil abo aBapii).

. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0
MOYaTKy HACTYIMHOTO MPAKTUYHOTO 3aHATTSA (4Yepe3 THKIeHB). OOcsar poOOTH BETUKUH, TOMY
PEKOMEHYETHCS PO3MNOAUIUTH HOTO Ha JEKLIbKA AHIB.

. ACHHXPOHHHUIT KOHTPOJIb: TekcroBuil (aiin 3 ece 3aBaHTAKUTH Ha KOPIOPATUBHY
mathopmy LMS (Moodle / Google Classroom) y po3nin "Module 2: Practical 14" nns nepeBipku Ha
TIariat Ta rpaMaTHYHy TOYHICTb.

METOANYHA PO3POBKA ITPAKTUYHOI'O 3AHATTS Ne 15

HapuanbHa qucuumiiina: [HozeMHa MOBa 32 IPOQECIHHUM CIIPSIMYBaHHSIM.

CrenianabnicTn: 131 «[Ipuknagna MexaHika.

OcBiTHbo-npodeciiina mnporpama: «Komm'torepu3oBani MammHOOYIiBHI BHPOOHHITBA Ta
MPUKJIaHA MEXaHIKay.

3micToBuii MoayJb 2: I[Ipukinagna rpamaruka (Applied Grammar in Technical Discourse).

Tema 3ansitrs: Perfect Tenses. Onuc mpodeciitnoro qocsiay Ta nocsraens (Describing professional
experience and achievements using Perfect Tenses).

TpuBaicts 3anaTTs: 90 XBUIMH (2 akaJeMiuHi TOJIUHH).

Tun 3anarra: [lpakTuune 3aHATTA 3 IHTEHCHBHUM (OPMYBaHHSM IHIIOMOBHOI IpaMaTHYHOI Ta
KOHIENTYyalbHOI KOMIIETEHTHOCTI Ha 3acajax MpeJMETHO-MOBHOIO IHTETPOBAHOTO HaBYAHHSA
(CLIL).

1. DYHIAMEHTAJIBHE METOJOJOI'TYHE OGTPYHTYBAHHS TA META 3AHSTTSI
Po3poOka 11p0ro 3aHTTA 6a3yeThcsi HA HEOOXIAHOCTI MIATOTOBKYA MalOyTHIX 1HKEHEpIB-MEXaHIKIB
710 BUXOJly Ha MDKHApOJHUM PUHOK Mpami. YMiHHSA rpaMOoTHO ckiactu pestome (CV / Resume),
Harucatu cymnpoBigauit nuct (Cover Letter) ta mpoiitu cmiBOeciay (Job Interview) iHO3eMHOIO
MOBOIO € KPUTHYHOIO HaBHUYKOK. KIIOYOBHM IpaMaTUYHHUM IHCTPYMEHTOM JJIsi TIPE3eHTallii CBOro
JIOCB1]ly, HABUYOK Ta 3aBEpIICHUX NMPOEKTIB € rpymna yaciB Perfect (Present Perfect Ta Present Perfect
Continuous).

. Jlinrpicrnuna (komyHikaTuBHa) Meta: OnaHnyBaTu rpaMaTuyHi CTpykTypu Present Perfect
(have/has + V3) nns koHcTaTAalliil )KUTTEBOTO Ta MpodeciitHoro AocBiay (6e3 BKa3ziBKH TOYHOTO Yacy)
ta Present Perfect Continuous (have/has been + V-ing) nis onucy He3aBepIIEHUX MPOEKTIB, 110
TPUBAIOTh. 3aCBOITH «CHJIBHI» iHkeHepHi miecioBa (Action Verbs) mms pesirome: implemented,
optimized, calibrated, supervised, drafted, machined, commissioned.

. OcsiTHs (¢axoBa) mera: ChopMmyBaTH 371aTHICTH 3100yBaviB (paxoBOi MepeBUIIOT OCBITH
Mpe3eHTYyBaTH CBOI1 IMpodeciiiHi KOMIIETEHIIl, ONUCYBAaTH YCIIIIHO BHUPILIEH] 1HXEHEpH1 3ajaul Ta
OOTIpYHTOBYBAaTH CBOIO KBamidikaiiro s poOOTH 3 BHCOKOTEXHOJNOTiUHUM oOmamHaHHsM (UIIK,
CAD/CAM cucremn).

. Ilcuxosoro-nenaroriudia (Trauma-Informed) mera: 3HUXKEHHS TPHUBOKHOCTI IIOAO
MpaleBIalITYBaHHS Ta MPOXOKEHHs criBOeci1. @opMyBaHHS BIEBHEHOCT] y BIACHUX CHJIaX 4Yepe3
YITKy aJlrOpUTMI3AIlil0 MPOIeCY HAMHMCaHHSA pe3foMe. AKIEHT Ha Bamijaiii Oyab-SKOro, HaBiTh
MIHIMQJIBHOTO (HABYAJILHOTO UM BOJIOHTEPCHKOT0) TEXHIYHOTO JTIOCBITY CIyXadiB.

®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTu HaBYaHHA (3rigno 3 OIIII):

. 3K3, 3K4: 3paTHiCTh CHUIKYBAaTHCS 1HO3EMHOIO MOBOIO B MpodeciiiHOMY cepeloBHIlli
(TpoxXomKeHHs CIiBOECi i, cCaMOTpe3eHTAIlis).

. CK13: 3natHicTb 10 podeciiHOro po3BUTKY Ta CAMOOCBITH B raity3i MPUKIATHOI MEXaHIKH.



. PH10: BinbHO crijKyBaTHCS YCHO 1 THCbMOBO, 3aCTOCOBYIOUH (DaxoBY TEPMIHOJIOTIIO ISt
OITMCY BJIACHUX JOCSTHEHb.

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3INIEYEHHS

. Texuiuni 3acodu: MynpTuMeniliHuN KoMIuiekc (mpoekrop, [1K).

. HaBuanbHo-MeTOoAU4YHe 3a0e3nedyeHHsi: PobGoui 3ommrtu (Student's Log), posmaTkosi
Mmatepianu 3 mabdmonamu CV, Matpuii "Action Verbs", CKpunTi TUIIOBUX 1HKEHEPHUX CITIBOECII.

. Indopmaniiine 3a6e3nedyennsi: [Inardpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuJjiuH)

1. Opranizaniitnuii eran (Warm-up & Context Setting) — 5 xBs.

2. I'pamatnunmii npakTukym 1: Present Perfect Ta Action Verbs y pestome (Experience &
Achievements) — 25 xs.

3. I'pamarnunmii npaktuxym 2: Konrpacr Past Simple vs. Present Perfect (Konu BkazyBatu
4ac, a KOJIM — pe3yabTar) — 15 XB.

4. I'pamarnunnii npakruxkym 3: Present Perfect Continuous (Ongoing Engineering Projects)
— 15 xB.

S. AHaniTnuHe yntaHHs Ta PosboBa rpa: Amnanmiz Cover Letter tTa monemoBanus Job

Interview — 20 xB.

6. Jeopudinr ta opraunizauis CPC — 10 xs.

4. PO3IOPHYTHUM CHEHAPIA 3AHSTTSA TA HABYAJIBHI APTE®AKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaagau (T): Good morning, engineers. Today we transition from describing machines to
describing yourselves. When you apply for a job as a CNC programmer, a maintenance technician,
or a design engineer, the employer does not just want a list of dates. They want to know your results.
To describe results that are relevant to the present moment, the English language uses the Present
Perfect tense. Today, we will build the foundation of your professional engineering CV. Let's begin.
ETAII 2. I'pamaTnunuii npaktukyM 1: Present Perfect ta Action Verbs (25 xB)

Grammar Reference 1: Present Perfect for Experience

. Usage: To describe professional experience, completed achievements, and acquired skills
where the EXACT TIME is not important, but the RESULT matters now.

. Structure: Subject + have/has + V3 (Past Participle).

. Keywords: already, yet, ever, never, just, recently, so far.

Task 1: The Engineer's Action Verbs (Jlekcuka 115 pe3iome)

Instruction: In a professional CV, we do not use weak verbs like "did" or "made"”. We use strong
Action Verbs. Match the Action Verbs (1-10) with their technical meaning in Ukrainian. Write the V3
(Past Participle) form next to them.

Base Verb | V3 (Past | Technical Meaning / Application Ilepexaan
(V1) Participle)
1. implement | implemented To put a plan or new system into action. BIPOBA/KYBATH
2. optimize To make a process as effective and
efficient as possible.
3. calibrate To precisely adjust measuring instruments
or CNC axes.
4. supervise To watch over and direct the work of a
team or assembly line.
5. draft To prepare technical drawings or
blueprints (often using CAD).
6. commission To install, test, and bring a new machine
into working condition.
7. troubleshot To systematically identify and repair faults
troubleshoot in a mechanism.
8. upgrade To replace older components with newer,
better versions.




9. machine To shape a piece of metal using machine
tools (lathe, mill).

10. oversee overseen To be in charge of a project and ensure it is
done correctly.

(Keys for translation: 2. onmumizysamu, 3. kaniopyeamu, 4. Kepysamu/naensoamu, 3.
Kpeciumu/npoexkmyeamu, 6. gooumu 6 exkcnayamayiioo, 7. ycyeamu HecnpasHocmi, 8.
Mmooepuizyeamu, 9. obpooasmu na eepcmami, 10. Kypysamu/nazisaoamu,).

Task 2: Transforming Facts into CV Bullet Points (Tpancdopmanisi peyeHb)

Instruction: Transform the following basic statements into professional CV achievements using the
Present Perfect tense and the Action Verbs from Task 1. Start each sentence with "I have..."

1. Basic fact: | made the CNC program run 20% faster.

Professional CV: | have optimized the CNC program, increasing speed by 20%.

2. Basic fact: | fixed the hydraulic systems when they broke.

Professional CV: | have troubleshot complex hydraulic systems successfully.

3. Basic fact: | put the new 5-axis milling machine into operation.

Professional CV: |

(use commission).

4. Basic fact: | was the boss of a team of three junior mechanics.

Professional CV: |

(use supervise).

5. Basic fact: | changed the old gearboxes to new ones on the conveyor belt.

Professional CV: |

(use upgrade).

6. Basic fact: | drew more than 50 blueprints in SolidWorks.
Professional CV: |

(use draft).

7. Basic fact: | set up and checked the digital micrometers for the lab.

Professional CV: |

(use calibrate).

ETAII 3. I'pamaruynnii npakTukym 2: Past Simple vs. Present Perfect (15 xB)

T: The most common mistake in a job interview is confusing Present Perfect with Past Simple.

. Past Simple: Used when you state exactly WHEN something happened (e.g., in 2025, last
year, two months ago). The action is finished and left in the past.
. Present Perfect: Used when the time is NOT mentioned. The focus is on the fact that you

possess this experience now.

Task 3: The Interview Grammar Check (Bu0ip npaBuibHoOro yacy)

Instruction: Read the transcript of an engineering job interview. Circle the correct tense in the
brackets.

Interviewer: So, Oleksandr, (1) (did you ever operate / have you ever operated) a Haas CNC
lathe?

Oleksandr: Yes, I (2) (have / did). I (3) (have machined / machined) several custom titanium parts
for my graduation project.

Interviewer: Excellent. When (4) (have you finished / did you finish) that project?

Oleksandr: 1 (5) (have finished / finished) it in May last year.

Interviewer: | see. And what about CAD software?

Oleksandr: I (6) (have drafted / drafted) blueprints in AutoCAD for three years. Actually, last week
I (7) (have received / received) my advanced certification from Autodesk.

Interviewer: Impressive. (8) (Have you ever troubleshot / Did you ever troubleshoot) a pneumatic
system failure?

Oleksandr: Yes. Just yesterday, a pressure valve (9) (has blown / blew) on the main compressor,
and | (10) (have replaced / replaced) it within 20 minutes. So, | (11) (have gained / gained) solid
practical experience in maintenance.

(Keys: 1. have you ever operated, 2. have, 3. have machined, 4. did you finish, 5. finished, 6. have
drafted, 7. received, 8. Have you ever troubleshot, 9. blew, 10. replaced, 11. have gained).



ETAII 4. I'pamatuynuii npaktukyMm 3: Present Perfect Continuous (15 xB)
Grammar Reference 2: Present Perfect Continuous for Ongoing Projects

. Usage: To describe an action that started in the past and is STILL CONTINUING now, or
has just stopped but the evidence is present. It emphasizes the duration of the work.

. Structure: Subject + have/has + been + V-ing.

. Keywords: for (two hours), since (2024), all morning, lately.

Task 4: Highlighting Duration (Ilixkpec/ieHHsI TPHBAaJ10CTi)

Instruction: You are updating your manager on the status of your current tasks. Write sentences in
Present Perfect Continuous using the prompts.

1. (1/ repair / this gearbox / since 8:00 AM)

Answer: | have been repairing this gearbox since 8:00 AM.

2. (We / test / the tensile strength of the new alloy / all week)

Answer: We
3. (The maintenance team / monitor / the spindle vibration / for three days)
Answer: The maintenance team

4. (She / program / the G-code for this complex part / since Monday)

Answer: She
5. (The coolant pump / leak / lately), so we need to shut it down.
Answer: The coolant pump

Task 5: Perfect vs. Perfect Continuous (Pe3yasTat nmporu Ilponecy)
Instruction: Compare the two sentences. Explain the difference in meaning to the instructor.

. Sentence A (Result): I have calibrated the machine. (Present Perfect) $\rightarrow$ Meaning:
The job is 100% finished. The machine is ready to use.
. Sentence B (Process): | have been calibrating the machine. (Present Perfect Continuous)

$\rightarrow$ Meaning: | started doing it in the past and | am still doing it right now. The job is not
finished.

ETAII 5. Ananituune untanus ta PoaboBa rpa (20 xB)

Task 6: Academic Reading — The Mechanical Engineer's Cover Letter

Instruction: Read the following authentic cover letter from an applicant applying for a position as a
Mechanical Technician. Underline all Present Perfect and Present Perfect Continuous verbs.
COVER LETTER

Dear Hiring Manager,

| am writing to apply for the Mechanical Technician position at AeroTech Manufacturing. Over the
past three years, | have developed a strong foundation in applied mechanics and CNC machining.
In my current role as a junior technician, | have successfully commissioned two new hydraulic
presses and have optimized the preventative maintenance schedule. 1 have been working
extensively with SolidWorks since 2024, and | have drafted over 100 production-ready blueprints.
Furthermore, | have gained practical experience in metallurgy; recently, | have calibrated the heat-
treatment furnace to improve the tensile strength of our steel components by 15%.

For the last two months, | have been supervising a small team of apprentices, teaching them strict
HSE (Health, Safety, and Environment) protocols. I have never had a workplace accident on my
shift.

I am confident that the skills | have acquired make me an excellent fit for your team. Thank you for
your time.

Socratic Dialogue & Comprehension:

1. Has the applicant finished working with SolidWorks, or is he still using it? (Answer: He is
still using it. He says, "I have been working... since 2024").
2. Did the applicant mention the exact date he commissioned the hydraulic presses? (Answer:

No, he used Present Perfect "I have successfully commissioned" to show the achievement without a
specific date).

3. What specific numerical result has the applicant achieved regarding the steel components?
(Answer: He has improved the tensile strength by 15%).



Task 7: Job Interview Roleplay (Cumusinia cniB6ecian)

Instruction: Work in pairs. Student A is the Hiring Manager; Student B is the Engineer. Student A
will ask the following questions. Student B must answer using the Present Perfect or Present Perfect
Continuous, providing specific (even if fictional) engineering details.

. Manager Question 1: "Welcome. Can you tell me what kind of machinery you have operated
in your career?"

o Engineer Answer: "I have operated..." (mention lathes, mills, hydraulic presses).

. Manager Question 2: "We are looking for someone with CAD experience. How long have
you been using CAD software?"

o Engineer Answer: "l have been using AutoCAD / SolidWorks for..."

. Manager Question 3: "Have you ever solved a major mechanical failure on the production
line?"

o Engineer Answer: "Yes, | have. For example, | have troubleshot..." (mention a broken
pump, a jammed gear, a leaking seal).

. Manager Question 4: "What is your greatest professional achievement so far?"

o Engineer Answer: "So far, | have..." (mention optimizing a process, supervising a

team, or receiving a certificate).

ETAII 6. 1eopuginr ta opraunizauisa Camocriitnoi poooru cayxadis (CPC) (10 xB)

Peduiexcis (Wrap-up):

T: Excellent work, colleagues. Today you have built the grammatical architecture of your
professional identity. You now know that Present Perfect is the tense of your achievements (what you
have done), Past Simple is the tense of your history (when you did it), and Present Perfect Continuous
is the tense of your ongoing dedication (how long you have been doing it). This syntax is your key to
effectively presenting your competencies (3K3, PH10) to any international employer.

Opranizauis CPC (Independent Work Assignment):

. 3aBaanns 1 (Hanucanns BaacHoro pesiome): Ctoputu posain "Professional Experience
& Achievements" mis cBoro BiacHoro (peampbHOro abo 0akaHOTO) AHTJIIOMOBHOTO pE3lOMe.
Hanucatu 6 nynkris (bullet points), BukopuctoBytoun Present Perfect Ta "Action Verbs" 3 Task 1.
(Hampuxknaa: - Have successfully calibrated testing equipment. - Have drafted 3D models for
mechanical parts.).

. 3aaannsa 2 (I'pamaTuunmii mepekian): Ilepexnactu aHIAChKOIO MOBOIO HACTYIHI 3
PEUEeHHs], YITKO PO3PI3HAIOUN YacCH:

1. A npairroro 3 MM TOKapHUM BepcTaToM Bxke Tpu roaunu. (Tpuae 3apas)

2. 51 BiipeMOHTYBaB L€l TOKapHMiA BepcTat. (Pe3ynbTar € 3apa3)

3. S BigpeMoHTYyBaB 11eii TokapHuUi BepcraT ydopa o 14:00. (Tounwuii yac y MUHYI0MY)

. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0

HACTYIHOTO TPAKTUYHOIO 3aHATTSA. 3aBAaHHS CHPSIMOBAHE Ha MEPCOHANI3AI[l0 3HaHb, TOMY
OLIIHIOBAaTUCS Oyne HacamIepel MNpaBUIbHICTh I'paMaTU4YHOI CTPYKTYpH, a HE MacIuTaOHICTh
BUTAJIAaHWX JIOCSTHEHb.

. AcHHXPOHHUH KOHTpoJb: Paitn popmary Word abo PDF i3 pestome Ta mepekianom
3aBaHTaXUTU Ha KopropatuBHy miathopmy LMS (Moodle / Google Classroom) y BiamoBimaHHiA
PO311LT I 1IHAMBITya bHOI MEPEBIPKH BUKIIAIaYEM.

METOAUYHA PO3POBKA NPAKTUYHOI'O 3AHATTS Ne 16

HapuanbHa qucumnniina: [HozeMHa MoBa 3a npodeciiHuM crpsiMyBaHHIM. CnenianbHicTb: 131
«[Ipuknanna mexanika». OcBiTHbO-npogeciiina nporpama: «Kommn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHMIITBA Ta MpPUKJIAJHA MeXaHika». 3micToBuii moayas 2: Ilpuknanna rpamaruka (Applied
Grammar in Technical Discourse). Tema 3ausitTsi: Passive Voice (ITacuBHuil craH) B ommcax
TEXHOJIOTIYHUX MPOLECIB, IHCTPYKIIIAX 3 eKCIUTyaTalii Ta HOpMaTUBHiH 1okymeHTalii. TpuBajicTs
3anaTrTa: 90 xBwinH (2 akagemiuHi roguHu). Tunm 3ansarrsa: [IpakTHuHe 3aHATTS 3 THTEHCUBHUM
(opMyBaHHSIM 1HIIOMOBHOI T'paMaTW4HOI, JIEKCHYHOI Ta KOHIIENTYalbHOI KOMIIETEHTHOCTI Ha
3acajax MpeIMeTHO-MOBHOTr0 iHTerpoBaHoro HaBuanHs (CLIL).

1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSITTS
Po3poOka 1poro 3aHsATTS Oa3zyeTbcsl Ha KOPCTKIA 1HTErpamii TpamMaTMYyHOrO Marepialy y
BY3bKo()axoBUil KOHTEKCT MAaIIMHOOYAYBaHHA. Y TexHiuHil aHrmiiicekiid MoBi (Technical English)



[TacuBuuii cran (Passive Voice) € 7OMiHYI0YO0I0 CHHTAaKCHYHOIO CTPYKTYypoto. IlarenTH, iHCTpyKIil
3 ekcruryaramii (Manuals), 3BiTu mpo BumnpoOyBanHs (Test Reports) Ta ommcu TEXHOJIOTIYHUX
MIPOLIECIB MUIITYTHCS BUKIIOUHO B ITACUBHOMY CTaHi, OCKUIBKU TOJIOBHUM € 0isl Ta 00'ekm (Matepian,
JeTallb, BEPCTaT), HaJl SIKUM BOHA BUKOHYETHCS, a HE 0cola orepaTopa.

. Jlinrpictuyna (komyHikaTuBHa) Mera: OmnaHyBaTH CTPYKTYpHi ¢opmynu IlacuBHOTrO
CTaHy B KIIIOYOBUX 4acax: Present Simple Passive (perymsipai npornecu), Past Simple Passive (3Bitu
po BUKOHaHy pobOoTty/aBapii), Future Simple Passive (mporHo3yBanHs Ta muiaHyBaHH:), Present
Continuous Passive (mpomecu B peanbHOMy daci) Ta Present Perfect Passive (3aBepiieni
TEXHOJIOTI4HI eTanu). 3aCBOITH BUKOPUCTAHHS MOAANbHUX AiechiB y nacusi (Modal Passives: must
be, can be, should be) mst cTBOpeHHS IHCTpYKIIiH 3 0OXOpPOHH Mparli. BigmpaiiroBaTi pisHHUIIIO MiX
npuiiMeHHHKaMu DY (BukoHaBells) Ta With (iHcTpymeHT).

. OcsiTHs (paxoBa) mera: ChopMyBaTu 37aTHICTh 3700yBaviB axoBOi MEPEIBHUINOI OCBITH
ONMKCYBATH MOBHUHN BUpoOHMUMi mukn aerani (Manufacturing Cycle) — BiJ JIUTTS Ta KyBaHHS JI0
MEXaHIYHOT OOpOOKH Ta KOHTPOIIO SKOCTI — aHTJIIMCHKOI MOBOIO 3 JIOTPUMAHHSAM CTHJIICTUKH
IH)KEHEpHOT0 JUCKYpCy. 3a0e3MeunTH HaBUYKHM HAIMCAHHS CTAaHAAPTHUX ONEpaIliifHUX TpOIexyp
(Standard Operating Procedures - SOP).

. IIcuxosoro-negaroriuna (Trauma-Informed) mera: IlpoBeneHHs 3aHATTS B yMoOBax
a0COIOTHOI TICHMXOJIOTTUHOI Oe3MeKkH 3 MiHiMi3ali€er adbCcTpakTHOI JTHrBiCTUYHOI Teopii. Dokyc Ha
YITKHX, alropuTMizoBanux ¢opmynax. OUiHIOBaHHS 3AIHCHIOETBCA 3a mpo3oporo 100-6ampHOIO
mkanoro. Jlie npaBuno «Crom-cinoBay (Trigger Warning & Opt-out) [Jist 3HM)KEHHS KOTHITUBHOTO
NepeBaHTAKEHHS.

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJIbTATH HABYAHHS:

. 3K3, 3K4: 3parHicTh CHiIIIKyBaTHCS 1HO3EMHOIO MOBOIO B TpodeciiHOMYy cepemoBHIli
(cTBOpeHHs Ta aHaJIi3 00'€KTUBHUX TEXHIYHUX TEKCTIB).

. CK6, CKS8: 3parnicte omnmcyBatd Ta KiIacupiKyBaTH TEXHOJOTIYHI  IMPOLECH,
BUKOPUCTOBYBAaTH HOPMATHUBHI JIOKYMEHTH.

. PH10, PH11: BinpHO 3aCTOCOBYBATH TEXHIUHY iH(OPMAIIIIO 3 IHO3EMHHX JKEPEIT, BOJIOMITH
CUHTAKCUCOM TEXHIYHOTO MepeKIary.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIMHE
3ABE3ITEYEHHS

. Texniuni 3aco0u: MynpTumeniitnui komruiekc (mpoexrop, I1K).

. HaBuanbHo-MeToauuHe 3a0e3nmeyeHHsi: PoOoui 3ommrtu-rimocapii (Student's Log),
po3narkoBi Matepianu (Grammar Matrices, Vocabulary Lists), Tekctu 3 omnucoM BHpPOOHMIITBA
TypOinHoi nonaTtku (Turbine Blade Manufacturing), 6nanku ans Hanucanas SOP.

. Indopmaniiine 3a6e3neuenns: [Tnarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuiuH)

1. Opranizauniiinuii etan Ta kKomyHikaTuBHa opienTauis (Warm-up & Context Setting) — 5
XB.

2. Jlekcuko-rpamatuunuii 610k 1: bazosi ¢popmynu Passive Voice (Present, Past, Future) Ta
nieciaoBa 0OpoOkH MaTepianiB — 25 XB.

3. Jlekcuko-rpamaTuunmii 010k 2: Modal Passives (MonanbHMil macuB) B IHCTPYKLISAX 3
Oe3neku Ta ekcruryatanii — 15 XB.

4, I'pamaTuunuii 60k 3: Continuous Ta Perfect Passives, npuiimenauku By tTa With — 15 xB.
S. AnaniTnuHe yntanHs Ta Inxenepumii keiic: The Manufacturing of a Turbine Blade — 20
XB.

6. Texniune nucbMmo Ta ledopudinr: Hanucanus SOP Ta opranizanis CPC — 10 xs.

4. PO3TOPHYTUI CI_IEHAPII7I SAHATTSA TA HABUAJIBHI APTEDAKTH

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaangau (T): Good morning, engineers. Today we tackle the single most important grammatical
structure in technical English: The Passive Voice. In literature, teachers tell you to avoid the passive
voice because it lacks emotion. In applied mechanics, we demand the passive voice precisely because
it lacks emotion. Science and engineering are objective. When a CNC machine cuts a gear, it does
not matter who pressed the button. What matters is the gear, the cutting speed, and the final tolerance.



Active voice: "The operator heats the metal.” (Focus on the operator). Passive voice: "The metal is
heated.” (Focus on the metal and the process).

Today, we will learn how to describe entire manufacturing processes using this objective, professional
voice. We have a dense session ahead, and all tasks will be strictly graded out of a maximum of 100
points to establish clear academic benchmarks. Let's begin.

ETALII 2. Jlekcuko-rpamaTuunuii 0,10k 1: ba3osi ¢popmyJiin Ta nieciioBa o0podxu (25 xB)

T: Before we build sentences, we need the raw materials: the specific verbs that describe what we do
to metal, plastic, and composite materials in a factory.

Task 1: The Manufacturing Lexicon (I'siocapiii TexnoJsioriunux npoueciB) Instruction: Analyze
the following 15 key manufacturing verbs. Write their Past Participle (V3) form, which is absolutely

required for the Passive Voice, and memorize their technical translations.

Infinitive Past Technical Translation | Definition in Applied Mechanics
(V1) Participle
(V3)

1. machine | machined 00pobsT (MexaHiuno) | TO cut or shape material using a
machine tool.

2. mill milled bpesepyBatu To cut away material using a rotating
multi-tooth cutter.

3.turn turned Tountd (Ha TokapHoMmy | TO shape a piece on a lathe by rotating

BepCTaTi) it against a tool.

4. cast cast BiJUIMBaTH To pour liquid metal into a mold to form
a specific shape.

5. forge forged KyBaTu To shape metal wusing localized
compressive  forces (heating and
hammering).

6. weld welded 3BapIOBATH To join metals by heating them to the
melting point and fusing them.

7.quench | quenched rapTyBaTH (mBumaxo | To rapidly cool hot metal in water or oil

OXOJIOJDKYBATH) to harden it.

8. anneal annealed Bi/IIIAJTIOBATH To heat metal and let it cool slowly to
soften it and remove internal stress.

9. temper | tempered BiJIITyCKaTH (micns | To reheat quenched metal to a lower

rapTyBaHHs) temperature to increase toughness.

10. extrude | extruded eKCTPYAYBaTH, To force material through a die to create

BHJIABITIOBATH long shapes (like pipes).

11. lubricated 3MaIlyBaTH To apply oil or grease to reduce friction

lubricate between moving parts.

12. assembled CKJIaJIaTH, MOHTYBaTH To fit together the separate component

assemble parts of a machine.

13. dismantled JIE€MOHTYBATH, To take a machine to pieces.

dismantle po3oupatu

14. calibrated KanmiopyBaTH To accurately adjust a measuring

calibrate instrument.

15. inspect | inspected MepeBipATH, To test and examine a part to ensure it

IHCTICKTYBaTH meets tolerance specifications.

Grammar Reference 1: The Basic Passive Formula
Present Simple Passive: Object + am / is / are + V3. (Used for standard processes, daily
operations).

Example: The steel is heated to 900°C.

Past Simple Passive: Object + was / were + V3. (Used for incident reports, completed tests).
Example: The machine was calibrated yesterday.

Future Simple Passive: Object + will be + V3. (Used for plans, expected results).

Example: The components will be assembled next week.




Task 2: Active to Passive Structural Transformation (20 6axiB) Instruction: Transform the
following 20 Active sentences into professional Passive sentences. Maintain the correct tense.
Remove the pronoun (they/we) as it is unnecessary in engineering.

Present Simple Section (Routine processes)

1. Active: We inspect all gears for micro-cracks using ultrasound. Passive: All gears are
inspected for micro-cracks using ultrasound.

2. Active: The CNC machine mills the aluminum block to precise dimensions. Passive: The
aluminum block is milled to precise dimensions (by the CNC machine).

3. Active: They quench the hot steel in an oil bath to increase hardness. Passive:
4. Active: The factory extrudes thousands of plastic pipes every day. Passive:
5. Active:  We lubricate the main spindle bearings automatically. Passive:
6. Active: The robotic arm places the microchips onto the circuit board. Passive:

Past Simple Section (Diagnostic / Failure Reports) 7. Active: The maintenance team dismantled the
hydraulic pump to find the leak. Passive: The hydraulic pump was dismantled to find the leak. 8.
Active: The operator forged the engine crankshaft under a 50-ton drop hammer. Passive:

9. Active: We turned the cylindrical shaft on a manual lathe. Passive:

10. Active: High friction generated extreme heat inside the casing. Passive:

11. Active: The engineers annealed the copper wire to make it more flexible. Passive:

12. Active: A sudden power surge destroyed the primary control panel. Passive:

13. Active: The quality control department rejected twenty titanium fasteners. Passive:

Future Simple Section (Planning / Specifications) 14. Active: We will cast the heavy engine block
from gray iron. Passive: The heavy engine block will be cast from gray iron. 15. Active: The software
will monitor the cutting temperature constantly. Passive:

16. Active: The technicians will assemble the gearbox in the clean room. Passive:

17. Active: They will calibrate the new laser cutter tomorrow morning. Passive:

18. Active: The transport company will deliver the raw materials on Monday. Passive:

19. Active: We will temper the steel blades to prevent them from becoming too brittle. Passive:

20. Active: The system will automatically detect any deviation from the set tolerance. Passive:

(Instructor's Keys for checking: 3. The hot steel is quenched... 4. Thousands of plastic pipes are
extruded... 5. The main spindle bearings are lubricated... 6. The microchips are placed... 8. The
engine crankshaft was forged... 9. The cylindrical shaft was turned... 10. Extreme heat was
generated... 11. The copper wire was annealed... 12. The primary control panel was destroyed... 13.



Twenty titanium fasteners were rejected... 15. The cutting temperature will be monitored... 16. The
gearbox will be assembled... 17. The new laser cutter will be calibrated... 18. The raw materials will
be delivered... 19. The steel blades will be tempered... 20. Any deviation will be automatically
detected...).

ETAII 3. Jlekcuko-rpamaTnunnii 010k 2: Modal Passives B incTpykuisix 3 6e3nexu (15 xB)

T: When we write manuals or Standard Operating Procedures (SOP), we don't just state facts; we
state rules, possibilities, and recommendations. To do this objectively, we combine Modal Verbs with
the Passive Voice.

Grammar Reference 2: Modal Passives

. Formula: Modal Verb + be + V3.

. must be + V3 (O60B's13k0B0O Mae OyTH 3p00JICHO - CyBOpI MpaBuiIa OE3NEKH).
. should be + V3 (Cig 3pobutu - pekoMeHaallii 11 ONTHMaIbHOI poOOTH).

. can be + V3 (Moxe 0yTtu 3po0JieHO - (hisnuHa MOKIMBICTH a00 OIILIis).

. cannot be + V3 (He mosxe Oytu 3po06iieHo - 3a00poHa a00 HEMOKIIMBICTB).

Task 3: Safety and Maintenance Manual Creation (20 6aiB) Instruction: You are writing the
English safety manual for an industrial CNC laser cutter. Translate the following imperative rules
from Ukrainian into English using the correct Modal Passive structures.

1. 3axuCHI OKy/Isipy MOBHHHI OyTH oasirHeHi (Wwear — worn) miJg 4ac YCiX OIeparrii.
Translation: Safety goggles must be worn during all operations.

2. HInungens caig 3mangysatu (lubricate) koxkui 50 romun po6ortu. Translation: The spindle
should be lubricated every 50 operating hours.

3. TemmepaTypa OXOJIOMXKYIOUOI PIAMHU MOxKe OyTH BiaperyjiboBana (adjust) Ha manemi
KepyBaHHS. Translation:
4, MarrHa He MosKe OyTH 3amyieHa (start), TOKM 3aXMCHI IBepIATa BiquuHewi. Translation:

5. [Momkomkeni kaberni KUBJICHHS MOBHHHI OyTH Heraiino 3amiHeni (replace). Translation:
6. PiBeHsb rigpaBniuHOi omBY cJig nepeBipsitu (check) mepen xoxnoro 3miHor0. Translation:
1. CtpyXKy Ta MeTajieBl BIIXOIM MOKHA 0e3me4HO BHAAJMTH (remove) 3a JONOMOIOI0
TIPOMUCIIOBOTO III0coca. Translation:
8. Ob6nagHaHHs NMOBHHHO OyTH BigkiioueHe Bix Mepe:xki (disconnect) mepen Oyab-KUM
PEMOHTOM. Translation:
9. Tounicte mazepa cjig kaniopyBaru (calibrate) momicsams st 3a0e3MEYEHHS SKOCTI.
Translation:

10.  [lerani 3 nedexrtamu He MOXKYyTh OyTH Bimmpasieni (dispatch) wmienty. Translation:

(Instructor's Keys: 3. The coolant temperature can be adjusted... 4. The machine cannot be started
while the safety doors are open. 5. Damaged power cables must be replaced immediately. 6. The
hydraulic oil level should be checked before every shift. 7. Swarf and metal waste can be safely
removed using an industrial vacuum. 8. The equipment must be disconnected from the mains before



any repair. 9. The laser precision should be calibrated monthly to ensure quality. 10. Defective parts
cannot be dispatched to the client).

ETAII 4. I'pamatu4ynuii 010k 3: Continuous & Perfect Passives, 'By' vs. "With' (15 xB)

T: To report actions happening right now, or actions that have just been completed, we use
Continuous and Perfect Passives.

Grammar Reference 3: Advanced Passive Forms

. Present Continuous Passive: Object + is/are + being + V3. (/lis BinOyBa€eThcs mpsiMo 3apas).
o Example: The parameters are being calculated right now. (Ilapamerpu
PO3paxoBYIOTHCS MPSIMO 3apa3).

. Present Perfect Passive: Object + has/have + been + V3. ([lis 3aBepiiicHa, € pe3ysbTar).

o Example: The broken gear has been replaced. (3namany mecrepHio 0yii0 3aMiHEHO).
Grammar Reference 4: Agents (Bukonasui ta IHCTpyMeHTH)

. Use BY to introduce the person, animal, or active system that performed the action.

. Use WITH to introduce the tool, material, or instrument used to perform the action.

o Correct: The shaft was turned by the operator with a carbide cutting tool.

o Incorrect: The shaft was turned by a carbide cutting tool.

Task 4: Precision Grammar Selection (20 6axiB) Instruction: Choose the correct passive form and
the correct preposition (by / with) to complete the engineering reports. Circle your choice.

1. Live status: Stand back! The heavy engine block (is being lifted / has been lifted) (by / with)
the overhead crane right now.

2. End of shift report: The maintenance checklist (is being completed / has been completed),
and the machine is ready for tomorrow.

3. Process description: The two steel plates are welded together (by / with) a high-temperature
electric arc.

4. Live status: We cannot use Test Room B because the new equipment (is being commissioned
/ is commissioned) at this exact moment.

5. Diagnostic report: The internal pressure was measured (by / with) a digital manometer (by /
with) the lead technician.

6. End of shift report: All the defective components (are being isolated / have been isolated)
and moved to the scrap bin.

7. Process description: The surface of the metal is polished (by / with) abrasive diamond paste
to achieve a mirror finish.

8. Live status: The CNC program (is being uploaded / has been uploaded) to the machine,
please wait for the progress bar to reach 100%.

9. Diagnostic report: The failure was caused (by / with) extreme thermal expansion.

10. End of shift report: The new robotic arm (is being programmed / has been programmed)
and tested successfully.

(Instructor's Keys: 1. is being lifted / by; 2. has been completed; 3. with; 4. is being commissioned;
5. with / by; 6. have been isolated; 7. with; 8. is being uploaded; 9. by; 10. has been programmed).
ETAII 5. Anajituune yntanus Ta InskeHepuuii keiic (20 xB)

T: You now have the complete grammatical toolkit. Let us see it in action. We are going to read a
dense technical text detailing one of the most complex manufacturing processes in applied mechanics:
creating a turbine blade for a jet engine. This text is saturated with the passive voice. Your task is to
extract and analyze it.

Task 5: Academic Reading — "The Manufacturing of a Turbine Blade' (20 6axiB) Instruction:
Read the text carefully. Underline every Passive Voice structure you find (e.g., is created, was
heated). Then, answer the analytical questions below.

THE MANUFACTURING CYCLE: AEROSPACE TURBINE BLADES

Jet engine turbine blades operate in extreme environments. They must withstand immense centrifugal
forces and temperatures exceeding the melting point of the metal itself. Therefore, traditional casting
or forging methods cannot be used. Instead, a highly specialized process called investment casting
(or lost-wax casting) is utilized.

First, an exact replica of the blade is created from wax. Several of these wax models are assembled
onto a central wax tree. This entire wax structure is then repeatedly dipped into a liquid ceramic



slurry. Fine sand is applied to the wet ceramic, and the structure is left to dry. This process is
repeated until a thick, strong ceramic shell has been formed around the wax.

Once the shell is thick enough, the assembly is placed in an autoclave. The wax is melted and drained
away, leaving a hollow ceramic mold. The ceramic mold is then fired at a high temperature to harden
it completely.

Next, a superalloy (usually a nickel-based alloy) is melted in a vacuum chamber. The molten metal
is poured into the hot ceramic mold. The cooling process is strictly controlled; the metal must be
cooled directionally from bottom to top so that a single, continuous crystal of metal is formed. This
eliminates grain boundaries, which are microscopic weak points.

After cooling, the ceramic shell is shattered and removed. The raw metal blades are cut from the
central tree. However, the process is not finished. The blade must be machined to its final precise
dimensions. Cooling holes are drilled into the blade using electrical discharge machining (EDM) or
lasers. Finally, a thermal barrier coating (TBC) is applied to the surface of the blade. The finished
turbine blade is then rigorously inspected using X-rays and ultrasound before it is dispatched to the
assembly line.

Analytical Socratic Dialogue & Comprehension Questions:

1. Grammar Extraction: How many passive voice structures did you underline in the second
paragraph? Identify them. (Answer: 7 structures. is created, are assembled, is ... dipped, is applied,
is left, is repeated, has been formed).

2. Linguistic Logic: Why is the sentence "The wax is melted and drained away" written in the
passive voice? Why not write "The worker melts the wax"? (Answer: Because the process itself
(investment casting) is the subject of the text. Who melts the wax is completely irrelevant; the
chemical/physical change to the wax is the critical information).

3. Process Understanding: According to the text, why must the metal be cooled directionally
from bottom to top? What is the engineering purpose? (Answer: So that a single, continuous crystal
of metal is formed, which eliminates microscopic weak points called grain boundaries).

4. Advanced Passives: Find the single sentence in the text that uses the Present Perfect Passive
to show a completed state before moving to the next step. (Answer: "...until a thick, strong ceramic
shell has been formed around the wax").

5. Modal Passives Extraction: Identify the three Modal Passives used in the text indicating
strict engineering requirements. (Answer: 1. cannot be used; 2. must be cooled; 3. must be machined).
ETAII 6. Texniune nucomo, {eopudinr ta opranizanis CPC (10 xB)

T: To solidify this knowledge, you must produce the passive voice yourselves in a professional
format. As applied mechanics specialists, you will frequently write Standard Operating Procedures
(SOPs).

Task 6: Technical Writing — Drafting an SOP (20 6auxiB) Instruction: Write a short Standard
Operating Procedure (SOP) for "Starting Up a CNC Lathe". Translate the active Ukrainian
instructions into professional English Passive sentences. Use the verbs provided in brackets.

SOP: CNC Lathe Start-up Sequence

1. (UKR) Criouatky BBIMKHITh FOJIOBHHI pyOUIbHUK sKkuBIIEHHS. (switch on) ENG Step 1: First,
the main power breaker must be switched on.

2. (UKR) IlepeBipte piBeHb 0XO0JIOJDKYIOUOI pinmuHK B pe3epByapi. (check) ENG Step 2: The
coolant level in the reservoir :

3. (UKR) HapiitHo 3akpimiTh 3arotoBky B matpoHi. (clamp securely) ENG Step 3: The

workpiece in the chuck.

4. (UKR) 3aBanTaxre BianmoBigHy G-kon mporpamy B cuctemy. (upload) ENG Step 4: The
appropriate G-code program to the
system.

5. (UKR) 3akpwiite 3aXHCHI ABEpIIATa BepcTaTa nepe moyatkom oopooku. (close) ENG Step 5:
The machine safety doors before

machining begins.
(Instructor's Keys: 2. must be / should be checked; 3. must be clamped securely; 4. must be uploaded;
5. must be closed).



Pedaexcia Ta [litBenenns mincymkis (Debriefing): T: Outstanding work today, engineers. Let us
tally your scores out of the maximum 100 points.

. Task 2 (Structural Transformation): 20 points.

. Task 3 (Modal Passives): 20 points.

. Task 4 (Continuous/Perfect/Agents): 20 points.

. Task 5 (Analytical Reading): 20 points.

. Task 6 (Technical Writing): 20 points.

You have now mastered the professional voice of applied mechanics. You can describe how a turbine
blade is cast, how a CNC machine is started, and how an industrial accident occurred without relying
on subjective pronouns. This grammatical tool allows you to read manuals fluently (PH11) and write
objective technological descriptions (PH10, CK®6).

Opranizauis CPC (Independent Work Assignment): BianosigHo 10 mporpamu, Jj1s 3aKpirIeHHS
MaTtepiary caMmocTiiiHa po0oTa € 000B'SI3KOBOIO.

o 3ananns 1 (InguBinyanbuuii I'ocapiii): [lepenectu Tabmuirto 3 15 giecniB BUpoOHUUNX
nporeciB (Task 1) nmo cBoro rinocapiro (Student's Log). OG0B'I3k0BO BUNIUCATH TPAHCKPHUTIIIIO IS
miecis quench, anneal, lathe, extrude.

. 3apaannsa 2 (Onuc Texmpouecy 3a cneniajibHicTio): OOpatu Oynb-aKui 3HAHOMUN Bam
TEXHOJIOTIYHMI Tpolec (HampuKIIaj, 3BaploBaHHS ABOX CTalleBUX TpyO, 3aMiHa aBTOMOOITBLHOTO
KoJieca, Hapi3aHHs pi3pOM MiTunkom). Hammcatu 7-10 mociigqoBHUX KPOKIB aHTJIIHCHKOIO MOBOIO,
BukopuctoBytoun BUKJIFOUHO mnacuBnmii cran (Present Simple Passive a6o Modal Passives).
dopmart nmoxayi: anroput™ (Kpok 1, Kpok 2 1 T.1.).

. Taiim-menemxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0
MOYaTKy HACTYIHOTO MPAKTHYHOTO 3aHATTsA. OOCAT 3aBJaHHS ONTHUMI30BaHO, 00 HE CTBOPIOBATH
HAJMIPHOTO aKaJeMiuHOTO THCKY.

. ACHHXPOHHHUIT KOHTPOJIb: Daitn popmary Word abo skicHe ¢oTO 30IIHMTa 13 HAMUCAHUM
QITOPUTMOM TEXIIPOIIECY 3aBaHTAXKUTU Ha KoprnopatuBHy miathopmy LMS (Moodle / Google
Classroom) y posnin "Module 2: Practical 16". OmiHIOBaTUMETHCS BHUKIIOYHO MPABHILHICTH
mo0ynoBu (HOpMyIId TACUBHOTO CTaHY.

METOJAUYHA PO3POBKA NTIPAKTUYHOI'O 3AHATTS Ne 17

HapuanbHa qucumniina: [HozeMHa MoBa 3a npodeciiiHuM cripsimyBaHHsIM. CnenianabHicTb: 131
«[Ipuknanna mexanika». OcBiTHbO-npogeciiina nporpama: «Komn'rtorepr3oBaHi MalIMHOOYAIBHI
BUPOOHMIITBA Ta MpPUKJIAJHA MeXaHika». 3micToBuii Mmoayas 2: Ilpuknanna rpamatuka (Applied
Grammar in Technical Discourse). Tema 3ausitTsi: [IpakTHka CHHTaKCHYHUX TpaHchopMarlii
(Active to Passive y TexHiuHoMy auckypci). TpuBadicts 3anarTsa: 90 xsunun (IToyatok o 9:00).
Tun 3ansarra: [paktuunuit inTencus (CLIL) 3 po3mupenum GpoHI0M 3aB1aHb.

Bionosiono 0o eumoz onmumizayii HasuanvbHO20 nNpoyecy, 00cAe MeopemuyHoi UYACMUHU
MIHIMI308aHO. 3aHAMMA CKIAOAEMbCA BUKTIOYHO 3 NPAKMUYHUX 3A60AHb, AHAIMUYHO20 YUMAHHS
ma indiceneproeo nepekaady. Oyinoganns 30iticnioemuvca 3a 100-6anvnoro wxanoio.
PO3I'OPHYTHM CIITEHAPIN BAHSITTSI TA HABYAJIBHI APTE®AKTHU (WORKBOOK)
ETAII 1. Cuarakcuuna tpancpopmanis: Present Simple (Routine Operations) (20 0aJiB)
Bukaanau (T): Today we operationalize the Passive Voice. In engineering, you rarely write about
the operator; you write about the machine and the material. Your first task is to transform active
manual instructions into passive, objective standard operating procedures (SOP).

Task 1: Active to Passive (Manufacturing Processes) Instruction: Transform the following 10
active sentences into the Present Simple Passive. Remove the human subject (operator/mechanic/we)
entirely. Focus on the object.

1. Active: The CNC operator loads the G-code into the machine memory. Passive:

2. Active: We measure the diameter of the shaft using a digital caliper. Passive:




3. Active: The cooling system pumps liquid coolant directly onto the cutting tool. Passive:

(Hint: Use 'by the cooling system' at the end).

4. Active: Engineers temper the steel to increase its toughness. Passive:
5. Active: The automated robotic arm mounts the heavy gearbox onto the chassis. Passive:
6.  Active: We lubricate the ball bearings with  synthetic grease. Passive:
7. Active: Quality control inspectors reject any part with a deviation larger than £0.02 mm.
Passive:

8.  Active: The furnace heats the titanium alloy to exactly 850°C. Passive:
9.  Active: They extrude the molten plastic through a specialized die. Passive:
10.  Active: The system detects micro-cracks automatically. Passive:

(Instructor's Keys: 1. The G-code is loaded... 2. The diameter of the shaft is measured... 3. Liquid
coolant is pumped... by the cooling system. 4. The steel is tempered... 5. The heavy gearbox is
mounted... 6. The ball bearings are lubricated... 7. Any part with a deviation larger than £0.02 mm
is rejected. 8. The titanium alloy is heated to exactly 850°C by the furnace. 9. The molten plastic is
extruded... 10. Micro-cracks are detected automatically).

ETAII 2. Cunrakcuuna Tpancgopmaunisi: Past Simple (Incident Reports) (20 6aJ1iB)

T: When an accident happens, the incident report must be completely objective. We use the Past
Simple Passive to describe the chain of events that led to a failure without assigning emotional blame.
Task 2: Objective Root-Cause Analysis (Tpancdopmanisi 38iTy mpo aBapiro) Instruction: Rewrite
the following subjective, active report of a mechanical failure into a formal, objective passive report.
Maintain the Past Simple tense.

Active Draft (Unprofessional): "Yesterday, the junior mechanic over-tightened the primary mounting
bolt. This excessive torque sheared the bolt head off. Because of this, the heavy vibration destroyed
the internal spindle bearings. Finally, we shut down the entire assembly line."”

Passive Transformation (Professional Engineering Report):

1. (over-tighten / the primary mounting bolt) Passive: Yesterday, the primary mounting bolt

2. (shear / the bolt head / by excessive torque) Passive: The bolt head
by excessive torque.

3. (destroy / the internal spindle bearings / by heavy vibration) Passive: As a result, the internal
spindle bearings :
4. (shut down / the entire assembly line) Passive: Finally, the entire assembly line

(Instructor's Keys: 1. was over-tightened; 2. was sheared off; 3. were destroyed by heavy vibration;
4. was shut down).

ETAII 3. Cunrakcuuna tpanchopmamisi: MoaasnbHi xieciioBa 6e3nexn (Modal Passives) (20
0aJtiB)

T: HSE (Health, Safety, and Environment) rules are absolute. They are written using Modal Passives
(must be, should be, cannot be).



Task 3: Safety Protocol Translation Instruction: Translate the following 8 strict safety rules from
Ukrainian into English. You MUST use the Modal Passive structure (Modal + be + V3).

1. (UKR) 3axucHi oKkynsipu 000B'I3K0BO HOCHTH B 30HI pi3anHs. (must / wear) ENG: Safety
goggles :

2. (UKR) Lle#t Tum anroMiHiIO He MOKHA 3BAPHBATH 32 KIMHATHOI TemmepaTypu. (cannot /
weld) ENG: This type of aluminum

3. (UKR) I'igpasmiunwuii THCK ¢aix mepeBipsaTu mopanky. (should / check) ENG: The hydraulic
pressure .

4, (UKR) Bepcrar mae OyTH BiakJ4YeHHii BiJ JKUBICHHS IIepea PEeMOHTOM. (must /
disconnect) ENG: The machine tool

o. (UKR) 3namani ¢pesu (cutting tools) moTpioHo yTHIIi3yBaTH y CrieliabHUN KOHTEHHED.
(must / dispose of) ENG: Broken cutting tools

6. (UKR) 1Ii mapamerpu MO:KYTh OyTH 3MiHEeHi juie rojoBHUM imkeHnepom. (can / change)
ENG: These parameters

7. (UKR) Crpyxky (swarf) He cJ1ig mpudupartu ronumu pykamu. (should not / remove) ENG:
Swarf

bare hands.

8. (UKR) Kani6pyBanHusi Mma€ 0yTH 3aBepIIIeHO /10 3aycky nporpamu. (must / complete) ENG:
The calibration :
(Instructor's Keys: 1. must be worn; 2. cannot be welded; 3. should be checked; 4. must be
disconnected; 5. must be disposed of; 6. can be changed; 7. should not be removed with; 8. must be
completed).

ETAII 4. Ananiruune untanuda Ta 3sopoTHa Tpancdopmanis (20 6aaiB)

T: Engineers must reverse-engineer language just as they reverse-engineer machines. We will read a
text saturated with passives, and your task is to identify the hidden "agent™ (who or what is actually
doing the action).

Task 4: Abrasive Waterjet Machining (I'ixpoadpa3usne pizanus) Instruction: Read the technical
text. Identify 5 passive voice sentences. Then, rewrite them into the Active Voice to demonstrate your
full understanding of the syntax.

TEXT: ABRASIVE WATERJET CUTTING

Abrasive waterjet machining is a highly precise manufacturing process. In this method, a high-
pressure stream of water is generated by an intensifier pump. The water is forced through a tiny
sapphire orifice at extreme velocities. Just after the orifice, abrasive garnet particles are injected into
the water stream by a vacuum chamber.

The abrasive particles are accelerated by the water. When the stream hits the workpiece, the material
is eroded away seamlessly. Unlike laser cutting, no heat-affected zone (HAZ) is created by the
waterjet process. Therefore, the structural integrity of temperature-sensitive metals is preserved
perfectly. The entire cutting path is controlled by a CNC software system.

Reverse Transformation Exercise (Passive to Active):

1. Passive: A high-pressure stream of water is generated by an intensifier pump. Active: An
intensifier pump generates a high-pressure stream of water.

2. Passive: Abrasive garnet particles are injected into the water stream by a vacuum chamber.
Active:

3. Passive: The abrasive particles are accelerated by the water. Active:




4. Passive: No heat-affected zone (HAZ) is created by the waterjet process. Active:

5. Passive: The entire cutting path is controlled by a CNC software system. Active:

(Instructor's Keys: 2. A vacuum chamber injects abrasive garnet particles... 3. The water accelerates
the abrasive particles. 4. The waterjet process creates no heat-affected zone. 5. A CNC software
system controls the entire cutting path).

ETAII S. In:xenepunii nepexiaan: Kommiaekcauii cuatakcuc (20 6aJiB)

T: This is the master challenge. You must translate a complete, dense technological sequence from
Ukrainian into English. You must independently decide where to use Present Simple Passive (routine
steps), Past Simple Passive (actions already done to prepare the machine), and Modal Passives (safety
mandates).

Task 5: The Standard Operating Procedure (SOP) Translation Instruction: Translate the
following 5-step SOP for an automated welding cell into professional English.

1. (UKR) Crouatky nBi craneBi netaini HauiiHO (ikcyroTbesi B 3atuckavax. (Present Simple
Passive - clamp securely) ENG:
2. (UKR) Byno mepeBipeHo, 1m0 3aXxucHHUN Ta3 (aproH) momgaerbest mpaBmwibHO. (Past Simple

Passive - verify + Present Continuous Passive - supply) ENG: It was verified that the shielding gas
(argon) is being supplied correctly.

3. (UKR) 3BaproBanbHa ayra 3amajiO€ThCsi aBTOMAaTHYHO POOOTH30BaHOIO pykorw. (Present
Simple Passive - strike / ignite) ENG:
4. (UKR) Ilig wac 3BaproBaHHS TeMIlepaTypa MOBHHHA KOHTPOJIIOBATHCS 1H(pauepBOHUM
JTATINKOM. (Modal Passive - must monitor) ENG:
S. (UKR) ITicns 3aBepiieHHs NMpolecy 3BapHUMl II0B MEpEBIPSEThCS HA HASBHICTH Je(EKTiB.
(Present Simple Passive - inspect for defects) ENG:

(Instructor's Keys: 1. First, the two steel parts are clamped securely in the fixtures. 3. The welding
arc is ignited automatically by the robotic arm. 4. During welding, the temperature must be monitored
by an infrared sensor. 5. After the process is completed, the weld seam is inspected for defects).
ETAII 6. leopudinr ta opranizauis CPC (5 xB)

Peduaexcist (Wrap-up): T: The practical intensive is complete. Let's verify the 100-point total.

. Task 1: 20 points.

. Task 2: 20 points.

. Task 3: 20 points.

. Task 4: 20 points.

. Task 5: 20 points.

You have now fully transitioned from writing like a layperson (focusing on ‘'who' does the action) to
writing like a certified mechanical engineer (focusing strictly on the process, the material, and the
tolerance). This satisfies your programmatic outcome to freely communicate and translate technical
special terminology (PH10).

Opranizanis CPC (Independent Work Assignment):

. 3aaanns: CtBoputu BiacHuil "Technical Maintenance Report" (3BiT mpo TexHiuHe
o0cTyroByBaHHs1) OyIb-SIKOTO By3/la (HalmpHKJIad: TaJbMiBHAa CHCTEMa aBTOMOOILNS, TOKapHUUN
ImaTpoOH, CUCTEMA OXOJ'IO,Z[)KGHH?I).



. ®opmat: Hanmcatu piBHo 10 pedeHb aHTrmiiicbkkoro MOBOIO. 5 peueHb y Present Simple
Passive (sik 11e 3a36uuaii 006¢cIyroByeThCs) Ta 5 peueHs y Past Simple Passive (1o 6yz10 3pobaeno nin
9yac BYOPALIHHOI'O PEMOHTY).
. ACHMHXPOHHHUIT KOHTPOJIb: Daiin 3aBaHTAXXUTH Ha KopriopatuBHY miatrgopmy LMS (Moodle
/ Google Classroom) 10 HACTYITHOTO 3aHATTS. 3aBJJaHHS BUKOHYETHCS 0€3 )KOPCTKUX YaCOBHX JIMITIB
1utst 3a0e3neuenns Trauma-Informed migxomy.
METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 18
HaBuaabHa guciunjina: [HozeMHa MoBa 3a MpodecitHUM CIIPSIMyBaHHSIM.
Cneuianbhictb: 131 «[Ipuknanna MexaHikay.
OcBiTHbO-nIpo(eciiina mnporpama: «Kommn'torepruzoBaHi MamMHOOY/IIBHI BHUPOOHMIITBA Ta
MPUKIIAJHA MEXaHIKay.
3micTroBuii MmoayJsb 2: [Ipuknanna rpamatuka (Applied Grammar in Technical Discourse).
Tema 3ausarTsi: MopaneHi miecioBa (Obligation, Permission, Prohibition) B iHCTpyKmisx 3
ekcrutyatarlii Ta HopmaTuBHIN mokymenTanii (Modal verbs in Operating Instructions and HSE
Manuals).
TpuBajicts 3ansarrs: 90 xsuuH (IToyaTok o 9:00).
Tun 3ansrrsa: llpaktuunuii inteHcuB (CLIL) 3 rnmOOKMM JIHTBICTUYHUM Ta 1HXXEHEPHUM
3aHypeHHAM. MakcuManbHa OIliHKa 32 BUKOHAHHS BCIX 3aBaHb 3aHATTS — 100 6aJis.
1. DYHIAMEHTAJBHE METOJAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSATTS
Po3poOka 1poro 3aHsATTs 0a3yeTbcsi Ha KOPCTKIA 1HTErpaimii rpamMaTMyHOro Marepiaily Yy
By3bKO(axoBHIl KOHTEKCT MalluHOOymyBaHHs Ta oxoponu mpaui (HSE - Health, Safety, and
Environment). MonanbHi JiiecioBa B TEXHIYHINA aHTIIHCHKIN MOBI HE € MMPOCTO 3aCO00M BHPaKEHHS
CTaBJICHHS MOBI[S; BOHM € IOPUAMYHUMH Ta TEXHIYHUMH iMriepatuBamu. [lommika y po3ymiHHI
pisHmIi Mik must not (cysopa 3abopona) ta don't have to (BimcyTHicTh HEOOXITHOCTI) MOXKE
NPU3BECTH JI0 KATacTpO(IYHMX HACTIAKIB HAa BHUPOOHHMLTBI a00 IOJOMKH JOPOrOBapTICHOTO
obnagHanHs (Hanpukiaaa, BepcratiB 3 UIIK).
. Jlinrsictuuna (komyHikaTuBHa) MeTta: OnlaHyBaTH CEMaHTUYHI BiJITIHKA Ta CHHTAKCHYHI
CTPYKTYpH aHTJIIHCHKUX MOJAIBHUX JT1€CTIB:
Obligation / Necessity (30608'szanns / Heobxionicms): must, have to, need to.
Prohibition (3abopona): must not (mustn't), may not, be not allowed to.
Lack of Obligation (Biocymuicmw neodxionocmi): don't have to, need not (needn't).
Advice / Recommendation (Pexomenoayis).: should, ought to, had better.
Permission ([Jozein): can, may, be allowed to.
OcBiTHsa (¢paxoBa) Mera: CdopmyBaTH 3JaTHICTH 3100yBauiB O€3MOMHIKOBO YHTAaTH,
aHaJIi3yBaTW Ta CaMOCTIMHO CKJIaJaTH aHIJIOMOBHI 1HCTPYKWii 3 ekcruryatamii (Operating
Instructions), npaBuna TexHiku 6e3nexu (Safety Manuals) Ta npoueaypu OJ10KyBaHHS/MapKyBaHHS
(LOTO - Lockout/Tagout).
. IIcuxosoro-nmegaroriyna (Trauma-Informed) mera: IlpoBeneHHA 3aHATTS B yMmoOBax
abcomoTHOI TicuxosoriyHoi 6e3neku. Pobora 3 npaBuinamu 6e3neKkyu MOXKe BUKIMKATH CTPEC, TOMY
30epiraetscs npaBuwiio «Crom-crnoBa» (Trigger Warning & Opt-out). @okyc 3MilyeThCs 3 HACHIiKIB
aBapiil Ha 3anobicanHs IM Yepe3 MPaBUWIbHY KOMYHIKAIIIFO.
®opMoBaHI KOMIIETEHTHOCTI Ta IPOIrPaMHi pe3yJbTaTH HABYAHHS:
. 3K3, 3K4: 3paTHiCTh CHUIKYBAaTHUCS 1HO3EMHOIO MOBOIO B MpodeciiiHOMY ceperoBHIli
(po3yMiHHS Ta CTBOPEHHS MPECKPUNITUBHUX 1H)KEHEPHUX TEKCTIB).
. CK15: 3naTHicTh OpraHi3oByBaTd poOOTY BIJIMOBIAHO 10 BUMOT OXOPOHH Ipalli, Oe3neKku
KUTTETISTTHHOCTI T4 OXOPOHU JOBKIILIIS.
o PH3, PHY: 3acTtocoByBaTy HOpMaTHBHI Ta JOBIAKOBI JaHi JUIsl €KCIUTyaTallli MEXaHI3MiB,
CIUPAIOYUCH HA 1HIIOMOBHI 1IHCTPYKIIii.
2. ANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3ITEYEHHS
. Texuiuni 3aco0u: Mynbrumeniitnuii kommiekc (mpoekrop, I1K) mist BuBeneHHs cxewm,
Taiimepa Ta TabJIUIb.
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. HaBuajabHo-MeToquuHe 3a0e3medyeHHsi: PoOoui 3ommrtu-rinocapii (Student's Log),
po3natkoBi Matepiasm (Grammar Matrices, 30+ mnpakTUYHHX pedyeHb I TpaHchopmariii),
aBTEHTUYHI TEKCTH IHCTPYKLii 3 ekcruryararii YITK.

. Indopmaniiine 3a6e3neuenns: [Tnarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSI (90 xBuJiuH)

1. Opranizaniitnuii eran (Warm-up & Context Setting) — 5 xB.

2. I'pamaTuunmuii 6;0k 1 (Obligation & Prohibition): XKopcTki npaBuna ta 3a60poHu — 25 xB.
3. I'pamarunununii 610k 2 (Recommendation & Permission): Pexomenaarii ta gonycku — 15
XB.

4, Ananitnune yutanus (Text Analysis): [HcTpykiis 3 ekcruryaranii (Authentic Manual) — 20
XB.

5. Inkenepumii mepexJiaa ta moaeaoBanus (Case Study): CrBopenns npouenypu LOTO —
15 xB.

6. Jeopudinr, mixBeaenHs niacymkin oninoBanas (100 6aaiB) Ta opranizanis CPC — 10
XB.

4. PO3IOPHYTHUHM CIHEHAPIM 3AHATTS TA HABYAJIBHI APTE®AKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaangau (T): Good morning, engineers. The time is exactly 9:00, and we are beginning Practical
Session 18. In applied mechanics, failure to follow an operating manual does not just result in a bad
grade; it results in destroyed equipment, voided warranties, or severe injuries. Today, we focus on
the grammar of survival and operation: Modal Verbs.

We will analyze how engineers write absolute rules, strong recommendations, and strict prohibitions.
You will earn your 100 points today by proving you can precisely differentiate between telling an
operator "you don't have to do this" and "you must not do this." The precision of your grammar will
reflect the precision of your engineering. Let us begin.

ETAII 2. I'pamatu4nuii 010k 1: Obligation, Prohibition & Lack of Obligation (25 xB)
Grammar Reference Table 1: The Engineering Imperatives

Yeaeca: Mooanvhi diecnosa 3asxcou cynposooxcyromocs "eonum” inghinimusom (Infinitive without
't0'), 3a sunamKoOM mux, wo exce maroms 'to'y ceoiti cmpykmypi (have to, ought to).

Modal Verb Degree / Meaning Technical Context | Ilepexaan (Kontekcr)
(Engineering
English)

MUST 100% Strict Obligation | Operators must wear | [ToBuHeH, 3000B'13aHUM
(Internal  rule,  written | safety goggles at all | (6e33anepeune
manuals). times. TIPaBUJIO).

HAVE TO 100% External Necessity | We have to replace | JoBoautbcsi,  Mycumo
(Driven by facts, physics, | the bearing because it | (uepe3 o6cTaBuHmM).
or circumstances). is shattered.

MUST NOT | 100% Prohibition | You must not open | 3a6opoHeHO, HE MOXKHa

(MUSTN'T) (Danger, strict ban). the CNC door during | (nebe3meka).

machining.

DON'T HAVE | 0% Obligation (Optional, | You don't have to | He o0oB'si3koBO, Hemae

TO unnecessary). lubricate this sealed | motpebu (ame  sKIIO

bearing. XOYEeII - MOXKeETII).

NEED TO Strong necessity (Action is | The spindle needs to | Heooxigno, moTpioHO
required for a specific | be calibrated before | (s pesynbraty).
result). the first run.

Task 1: The Fatal Distinction — Prohibition vs. Lack of Obligation (20 6aJiB)

Instruction: The difference between MUST NOT (3a60oponeno) and DON'T HAVE TO (ue
06086'13x060) is critical. Read the engineering scenarios and fill in the blanks with the correct modal
verb. Choose between [must not / don't have to / doesn't have to].

1. This machine features an automatic cooling system. The operator
manually apply coolant fluid during the cutting process.




2. DANGER: You bypass the safety interlock switch on the hydraulic
press under any circumstances.

3. The factory provides protective clothing. You buy your own
uniform.

4. Titanium is highly reactive at extreme temperatures. You use water-
based coolants when machining titanium at high speeds, as it can cause an explosion.

5. This specific type of stainless steel is highly resistant to corrosion. Therefore, the maintenance
team apply anti-rust spray after cleaning.

6. To prevent cross-contamination, you mix hydraulic fluid with
synthetic gearbox oil.

7. The software automatically saves the G-code every 60 seconds. You

press the save button manually.

8. WARNING: Employees enter the robotic welding cell while the
red warning light is flashing.

9. We have plenty of spare carbide inserts in the tool room. We order
any more this month.

10.  You use a standard wrench on this specialized torque bolt, as it will

strip the threads.

(Instructor's Keys: 1. doesn't have to; 2. must not; 3. don't have to; 4. must not; 5. doesn't have to; 6.
must not; 7. don't have to; 8. must not; 9. don't have to; 10. must not).

Task 2: Internal Rules vs. External Realities (Must vs. Have to) (10 6aJiB)

Instruction: While "must” and "have to" both mean obligation, "must™ is often used for written rules
(SOPs), and "have to" is used for situational necessities (physics, breakdowns). Choose the most
natural option for the context.

1. Instruction Manual: All maintenance personnel (must / have to) read this document before
servicing the equipment.

2. Live Conversation: The main drive belt just snapped! We (must / have to) shut down the
conveyor immediately!

3. Warning Sign: Hard hats (must / have to) be worn in this area.

4. Live Conversation: The tolerance is too tight for the manual lathe. We (must / have to) use
the CNC machine for this batch.

5. Company Policy: Employees (must / have to) report all near-miss accidents to the HSE
officer.

(Instructor's Keys: 1. must; 2. have to; 3. must; 4. have to; 5. must).
ETAII 3. I'pamaTtuynuii 010k 2: Recommendation, Permission & Ability (15 xB)
Grammar Reference Table 2: Best Practices and Allowances

Modal Verb Degree / Meaning Technical  Context | [lepexaan
(Engineering (KoHnTekcr)
English)

SHOULD /| Strong Recommendation | The oil filter should be | Bapro, cIig,

OUGHT TO | (Best practice, not a strict law | changed every 500 | pekoMeHy€eThCS.
but highly advisable). hours.

HAD Urgent Advice (Do this, or | The motor is | Kpame 6 (imakie

BETTER there will be a negative | overheating. We had | Gyayrs npoGiemu).
consequence). better turn it off.

CAN Ability / Informal Permission | The new robotic arm | Mosxe, 37aTeH,
(Physical capacity or standard | can lift up to 500 kg. | no3BosieHO.
permission).

MAY Formal Permission (Used in | Authorized personnel | Mae paBo,
formal documents). only may access the | no3Bomneno

electrical panel. (popmainbHO).

BE Permission based on rules | Junior mechanics are | lo3Bosieno (3rigHo 3

ALLOWED (Focus on the regulation). not allowed to | mpaBunamm).

TO reprogram the PLC.




Task 3: Engineering Best Practices and Tolerances (15 6aJiB)
Instruction: Rewrite the following sentences using the modal verb provided in brackets. Do not
change the original technical meaning.

1. Original: It is highly recommended to calibrate the micrometer before taking critical
measurements.

Rewrite (should): You
2. Original: It is a good idea to check the hydraulic hoses for micro-leaks, or the system might
fail during the test.

Rewrite (had better): We

3. Original: The technical specification permits this machine to operate at 15,000 RPM.

Rewrite (can): This machine
4. Original: The safety protocol strictly forbids operators from bypassing the emergency stop
button.

Rewrite (be allowed to): Operators
5. Original: My advice is to use a titanium alloy here due to the high stress requirements.
Rewrite (ought to): You

(Instructor's Keys: 1. You should calibrate the micrometer before taking critical measurements. 2.
We had better check the hydraulic hoses for micro-leaks. 3. This machine can operate at 15,000 RPM.
4. Operators are not allowed to bypass the emergency stop button. 5. You ought to use a titanium
alloy here due to the high stress requirements).

ETAII 4. Ananitnyne untanns: [Hcrpykuis 3 ekcruryaranii (20 xB)

T: Now we apply these grammar rules to a dense, authentic text. You are going to read an excerpt
from a highly detailed Standard Operating Procedure (SOP) for a heavy-duty industrial machine. Pay
attention to how modals structure the hierarchy of safety and operation.

Task 4: Academic Reading — "*SOP: 5-Axis CNC Machining Center" (25 6aJiiB)

Instruction: Read the operating manual excerpt below. First, highlight or underline all modal verbs.
Then, answer the analytical comprehension questions.

DOCUMENT REF: SOP-CNC-004 | REVISION: 2.1

SUBJECT: OPERATION AND MAINTENANCE OF 5-AXIS CNC MACHINING CENTER

1.0 PRE-OPERATION CHECKS

Before initializing the spindle, the operator must verify that the workpiece is securely clamped in the
hydraulic chuck. The coolant fluid levels have to be physically inspected; relying solely on the digital
sensor is inadequate. If the coolant level is below the minimum threshold, the operator must not start
the machine, as this will cause catastrophic thermal expansion of the cutting tool. You don’t have to
manually grease the linear guideways, as this model features an auto-lubrication system.

2.0 OPERATION PROTOCOLS

During the machining cycle, the reinforced polycarbonate safety doors must remain locked. Only
Level-3 certified technicians may override the door interlock for diagnostic purposes. If abnormal
vibrations are detected, the operator should immediately reduce the feed rate by 50%. If the vibration
persists, the operator had better engage the Emergency Stop (E-Stop) to prevent severe damage to
the spindle bearings.

3.0 POST-OPERATION AND MAINTENANCE

Upon completion of the G-code cycle, the operator can open the doors only after the spindle has come
to a complete halt. Swarf (metal chips) ought to be removed using the integrated vacuum system.
Operators are not allowed to use compressed air to blow swarf away, as sharp metal fragments can



become airborne and cause severe ocular injuries. The machine needs to be fully powered down and
the main breaker locked out (LOTO) before any end-of-shift mechanical adjustments are made.
Analytical Socratic Dialogue & Comprehension Questions:

1. Safety Hierarchy Identification: What is the consequence of starting the machine with low
coolant, and which specific modal verb prevents the operator from doing this?

(Answer: It will cause catastrophic thermal expansion of the cutting tool. The modal verb used is
"must not™).

2. Lack of Obligation vs. Prohibition: Why is the phrase "don't have to" used regarding
greasing the linear guideways? Does it mean the operator is forbidden from doing it?

(Answer: It means it is unnecessary because the machine has an auto-lubrication system. It does not
strictly forbid it, but implies it is a waste of time).

3. Tiered Response Analysis: In Section 2.0, the manual describes two responses to abnormal
vibrations. Explain the difference in severity between the action using "should" and the action using
"had better".

(Answer: "Should" is a recommendation to reduce the feed rate as a first step. "Had better" implies
an urgent, critical action (hitting the E-Stop) where failure to do so will result in immediate negative
consequences—damage to the bearings).

4. Formal Permission: Who holds the formal permission to bypass the safety doors, and what
modal verb is used to express this?

(Answer: Only Level-3 certified technicians. The modal verb is "may").

5. Procedural Prohibition: Why are operators not allowed to use compressed air to clean the
machine?

(Answer: Because sharp metal fragments can become airborne and cause severe ocular injuries/eye
damage).

ETAII 5. In:kenepHuii nepekJiaa ta moaeaoBanna (Case Study) (15 xB)

T: You have analyzed how manuals are written. Now, as applied mechanics specialists, you must
write them. We will focus on one of the most critical safety procedures in global industry: LOTO
(Lockout/Tagout). This procedure ensures that dangerous machines are properly shut off and not able
to be started up again prior to the completion of maintenance or repair work.

Task 5: Technical Translation — Drafting the LOTO Procedure (30 6aJiiB)

Instruction: You are the Chief Health and Safety Engineer. Translate the following 6 strict Ukrainian
safety rules into English to create the official LOTO manual for the factory floor. You MUST use the
exact modal verbs indicated in brackets.

1. (UKR) Ilepen mo4yaTkoM pEMOHTY TOJIOBHE JIKEPENO >KUBJIECHHS Ma€ OyTH IOBHICTIO
BiJK/IIOUeHe. (must)

Translation:

(Key: Before starting the repair, the main power source must be completely disconnected.)
2. (UKR) MexaHiku mOBHHHI TIOBICUTH NTEPCOHATIBHUN 3aMOK Ha pyousbHUK. (have to)
Translation:

(Key: Mechanics have to place/hang a personal padlock on the breaker/switch.)
3. (UKR) Inmmm npariBHuKaM cyBOpo 3a00pOHEeHO 3HIMATH YyKuil 3aMOK. (must not)
Translation:

(Key: Other workers must not remove someone else's padlock.)

4. (UKR) Bam He 000B'fI3K0BO 37IMBaTH TiApaBIiyHy PiAMHY Ui 0a30BOrO €JIEKTPUYHOTO
peMoHnTy. (don't have to)

Translation:




(Key: You don't have to drain the hydraulic fluid for basic electrical repair.)

5. (UKR) VYcro 3aiunkoBy KiHETHUHY €HEPriro (HAIpHKIIaA, Y MaXOBHKax) CJIil BHUBUILHUTH
nepen podororo. (should)

Translation:

(Key: All residual kinetic energy (e.g., in flywheels) should be released before work.)

6. (UKR) JIumie aBToOpr30BaHUM iHKEHEP MA€ MPABO BITHOBUTH KUBJICHHS ITICIIS1 3aBEPIICHHS
pEMOHTY. (may)

Translation:

(Key: Only an authorized engineer may restore power after the repair is completed.)

(Instructor notes: Evaluate the translations based on accurate technical vocabulary (main power
source, padlock, residual kinetic energy, restore power) and the precise application of the requested
modal verbs).

ETAII 6. 1eopudinr, ninBeaenns miacymkis ta opranizanis CPC (10 xB)

Pedaexcist (Wrap-up):

T: Excellent work, engineers. Let us review the 100-point grading scale for today's intensive:

. Task 1 (Prohibition vs. Lack of Obligation): 20 points.

Task 2 (Internal vs. External Obligation): 10 points.

Task 3 (Recommendations and Tolerances): 15 points.

Task 4 (Academic Reading & Analysis): 25 points.

Task 5 (LOTO Procedure Translation): 30 points.

You have demonstrated that you can process and generate high-stakes technical documentation. You
now understand that English grammar in the context of applied mechanics is not subjective; it is a
rigid framework designed to maintain tolerances, ensure quality, and preserve human life. You have
met the requirements for PH3 (applying normative data) and CK15 (HSE compliance). The grades
will be uploaded to the LMS shortly.

Opranizanis CamocTiitHoi podortu cayxaudis (CPC):

BinmnosigHO 10 porpamMu, s 3aKpiIJIeHHs] MaTepially caMocTiiiHa poOoTa € 000B'I3KOBOIO.

. 3aBnanna 1 (HSE Vocabulary Expansion): [lomatu 10 1HAMBIIyaJdbHOIO TJOCapito
(Student's Log) 15 HOBHX TepMiHiB 3 ChOTOIHIIIIHBOTO 3aHATTS (Hanpukiaa: bypass, interlock switch,
thermal expansion, polycarbonate, airborne, LOTO, residual energy). Hanucatu BiacHe peueHHs 3
KOXXHUM T€pMiHOM, 000B'I3KOBO BUKOPUCTOBYIOUH Oy/1b-IKE MOAAJIbHE A1€CIIOBO.

. 3aBnannsa 2 (Hamucanus BJaacHoi iHcrpykmii): OOpatu Oynp-skuil moOytoBuil abo
npodeciiHui 1HCTpYMEeHT (KyToBa nutidysanpHa MamuHa ("Oonrapka'), 3BaproBajIbHUN amapar,
npwib). Hamucatu A HbOToO aHTTIOMOBHY MiHI-IHCTPYKIiIO 3 TeXHiku Oe3neku (Safety Protocol).

o Bumoaeu 0o popmamy: PiHo 7 nynkrtiB (bullet points).

o Bumoau 0o epamamuxu: Bukopuctatu must (1 pas), must not (2 pasu), should (1 pa3),
have to (1 pa3), don't have to (1 pa3), can (1 pa3).

. Taiim-menenxmenT (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0

MOYaTKy HACTYMHOro MpakTHu4HOro 3aHATTs (9:00). V pasi BupobHHuoi HeoOxigHOCTI abo (opc-
Ma)XOpHUX OOCTaBHH (BIAKIIIOUEHHS €JIEKTPOEHeprii) jae/UlaifH aBTOMATUYHO INPOJOHTYETHCS 32
IHIUBIIyaIbHUM 3aIIUTOM O€3 BTpaTH OaliB.

. ACHHXPOHHUH KOHTPOJb: TEKCTOBUH JOKyMEHT abo siKicHe (OTO CTOPIHKM 30IIUTa
3aBaHTAXXUTHU Ha KoprnopatuBHy miargopmy LMS (Moodle / Google Classroom) y po3ain "Module
2: Practical 18". OuiHioBaTUMEThCS MPAaBUIBHICTh CEMAaHTHYHOTO BHOOPY MOIAIBHOIO Ji€CIOBa
BIJIMOBI/THO JI0 PiBHSI HEOE3MEKN OMUCAHOT Aii.

METOJAUYHA PO3POBKA TIPAKTUYHOI'O 3AHATTS Ne 19

Hapuaabna aucumuniina: [HozemHa MoBa 3a podeciiHuM CHpSIMYBaHHSIM.

CrnenianabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MPUKIIAJHA MEXaHIKay.



3micToBuii Moay.ab 2: [Ipuknanna rpamaruka (Applied Grammar in Technical Discourse).

Tema 3ansTTsa: Conditionals (YMoBHi pederns I ta Il TuniB) B imkeHepii. AITOpUTMIYHA JIOTIKA Ta
MojenmoBanHs BigMoB (Algorithmic Logic and Failure Modeling).

TpuBasicts 3anaTTs: 90 XBUIMH (2 akaJeMidHi TOJIUHHN).

Tun 3auaTTa: [IpakTHUHU IHTEHCUB 3 TAMOOKUM 3aHYPEHHSM Y CHHTAKCUC Ha 3aca/iaX MpeAMETHO-
MoBHOTO iHTerpoBaHoro HaB4aHHs (CLIL).

1. DYHIAMEHTAJIBHE METOAOJIOI'TYHE OGITPYHTYBAHHSA TA META 3AHSTTA
Po3po0ka 11bOro 3aHATTS CIUPAETHCS HA KPUTHUHY NTOTPEOy Cy4acHOTO 1HKEHepa-MeXaHiKa MUCIUTH
anroputMamu. bye-sika mporpama ans Beperara 3 UIIK (G-code, makpocu), Oyab-sSKHii TPOTOKOIT 3
OXOPOHHU Tpari Ta Oyab-sAKkuil mporec ycyHeHHs HecrnpaBHocTel (Troubleshooting) 6a3yerbcst Ha
noriui «JKHIIO..., TO...» (IF... THEN). Anrmuilickka MOBa Ma€e CyBOpY TpaMaTHUHYy CTPYKTYPY VIS
BHPaXEHHS TaKUX 3B's13KiB — yMOBHI pedeHHs (Conditionals).

daxiBenp crnenianbHOCTI 131 MOBHHEH HE JMIIE PO3YMITH pealbHiI HACTHIAKH (i3UYHUX MPOLECIB
(First Conditional), ane ¥ BMiTH MOJIETIOBATH TIIMOTETHYHI aBapiiiHi CUTYyaIlii a00 MPOEKTYBAaTH HOBI
cucremiu (Second Conditional), BukopuctoByroun merox FMEA (Failure Mode and Effects Analysis
— AHauti3 BUJIIB Ta HACIIIKIB BIIMOB).

. JlinrBictnuHa (KOMyHiKaTHBHA) MeTa:

o Omanysatu ctpyktypy First Conditional (If + Present Simple, will + V1 / Imperative
/ Modal) anst onmcy peanbHUX, TyKe WMOBIPHHX IHXCHEPHHX CHUTYalliid, MPHYUHHO-HACIIIKOBUX
3B'SI3KIB y (13U Ta IHCTPYKLIH.

o OmnanyBaru ctpyktypy Second Conditional (If + Past Simple, would/could/might +
V1) ansg onucy TiMOTETUYHUX, MAJTOWMOBIPHMX a00 HEMOXIJIMBUX Ha JaHUH MOMEHT CHUTYyaIllii
(MozeTroBaHHSI aBapiii, IPOEKTYBAHHS).

o 3acBOiTH aJbTEpHATHBHI MapKepy YyMOBH, $KI MacoBO BHUKOPHUCTOBYIOTHCS B
TeXHIYHIN nokymeHTanii: unless (sikmo ue), provided that / as long as (3a ymoBwu 110), In case (y
BUIIAJIKY).

. OcBiTHs (paxoBa) merta: ChopmMyBaTH aNrOPUTMIUYHE MHUCICHHS aHTIIHCHKOI MOBOIO.
HaBuntu 3100yBauiB nepexiiagata nporpamuy joriky (PLC logic) Ha mpupoaHy JIOACHKY MOBY,
MIPOrHO3YBaTH MOBEAIHKY MaTepiajiB MiJi HAaBaHTAXCHHSM Ta CKIAJaTH IHCTPYKUIi 3 TEXHIKU
0e3MeKH 3 ypaXyBaHHSM Pi3HUX CLIEHAPiiB PO3BUTKY MOAIM.

. IIcuxosoro-negaroriuna  (Trauma-Informed) mera: [IponoBkeHHS — HOJITUKU
NICUXOJIOTIYHOT Oe3neku B ayautopii. Ockiibkn MojentoBaHHs aBapiil (disaster simulation) moxe
OyTH TPUTE€pHUM, BUKJIaJ|a4 HaroJIollye, 10 MU PO3IJISAA€EMO BIIMOBH CYTO SIK (h13MUHI mporiecu O6e3
MIPUB'A3KH JI0 JTHOACBKUX kepTB. [lie mpaBuio «Crom-ciaoBay (Opt-out) ass 3HUKEHHS TPUBOXKHOCTI.
®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTu HaBYaHHA (3riano 3 OIIII):

. 3K3, 3K4: 3paTHiCTh CHUIKYBAaTHUCS 1HO3EMHOIO MOBOIO, I'PaMOTHO OYAYyIOUM CKJIaJHI
MIAPSIIHI PEYEHHS YMOBH.

. CK6: 31aTHICTh ONUCYBATH Ta KJIACU(IKyBaTH TEXHIYHI 00'€KTH Ta MPOLECH, TPOrHO3YIOUU
iXHIO TIOBEIIHKY.

. PH10: BinsHO 3acTrocoByBaTH (DaxoBYy TEpPMIHOJOTiI0 Ta crHeuupiyHUd CHHTAKCHC
(Conditionals) At CTBOpEHHS aHAJIITUYHKX 3BITIB Ta IHCTPYKLIH.

2. IMAAKTHYHE TA MATEPIAJIBHO-TEXHIYHE 3ABE3IIEYEHHSA

. Texniuni 3acodou: Mynprumeniitnuii mpoektop, [IK Bukmagawa, cmapr-gomka s
ManroBaHHs Joriunux cxem (Flowcharts).
. HaBuanbHo-MeToAuuHe 3a0e3nedyenHsi: PoOoui 3ommtu  (Student's Log), macuBHi

po3naTkoBi Marepianu (moHag 50 mpakTHUHUX peuyeHb Ui TpaHcdopmarii, Tekctu FMEA-3BITIB,
TabJIn1LIl adbTEepHATUBHUX MapKepiB).

. Indgopmaniiine 3ade3nmevenns: [lnarpopma LMS (Moodle / Google Classroom) s
ACHHXPOHHOTO KOHTPOITIO.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBujiuH)

1. Opranizauiiinuii eran (Beryn 10 anropurmiunoi joriku) — 10 xB.

2. I'pamaTnunmii 6010k 1: First Conditional (PeanabnicTs Ta IncTpykuii) — 20 xB.

3. I'pamaTuunuii 610k 2: Second Conditional (I'imote3u Ta MoaenoBanns) — 20 xB.



4. Jlekcuko-cuHTakcHIHMii 010K 3: AnbTepHaTuBHi Mapkepu (Unless, Provided that) — 15
XB.

o. AHajiTuyHe yuTaHHA Ta In:kenepunii keiic (FMEA Report) — 15 xB.

6. Jeopudinr, minBeaenns migcymkis Ta opravizauisa CPC — 10 xs.

4. PO3TOPHYTUM CIHEHAPIA 3AHATTSS TA HABYAJBHI APTEDAKTH
(WORKBOOK)

ETAII 1. Opranizaniiiauii eTan Ta KOMyHikaTuBHa opieHTanis (10 xB)

Buxkaagau (T): Good morning, colleagues. Please take your seats. Over the past modules, you have
learned the names of machine parts, how to describe their dimensions, and how to write operating
procedures using the passive voice. Today, we elevate your engineering English to the highest level
of logic: Conditionals.

Every modern factory runs on PLC (Programmable Logic Controller) systems and CNC macros.
What is a macro? It is an algorithm. "IF the temperature reaches $100Mcirc\text{C}$, THEN open
the cooling valve." This is the First Conditional.

But as engineers, you must also design for the unknown. "IF the main power failed, what WOULD
happen to the suspended load?" This is the Second Conditional.

Today, we merge English grammar with applied mechanics logic. We will write massive amounts of
code using natural human language. We operate, as always, in a Trauma-Informed environment. If
the cognitive load is too high, take a breath and use the Opt-out rule. Let’s start coding our sentences.
ETAII 2. 'pamatuunuii 6710k 1: First Conditional (20 xB)

Methodological Note (151 BUKJ1agaya):

[lepmnii TMII YyMOBHUX peYeHb € 0a30BUM IS 1HCTPYKIM 3 ekcrutyaramii. ['onoBHa momMuika
cryneHTtiB — Bukopuctants Will y vactuni If (manpuxnan, "If the pressure will rise..."). Bukiagau
MOBUHEH >KOPCTKO KOHTPOIIOBATH LI0 IPaMaTUYHy 1HTep(depeHIIito 3 yKpaiHCbKOi MOBH.

Grammar Reference 1: The First Conditional (Real / Possible Situations)

. Usage: To describe a real, highly probable situation in the present or future, and its direct
consequence. Used for physical laws, operating instructions, and warnings.

. Structure:

o [If-clause - Condition]: If + Present Simple (Hixonu He BukopuctoByiite 'will' micis
"If'1)

o [Main clause - Result]: Future Simple (will + V1) OR Modal Verb (can, must, should)
OR Imperative (Command).

. Example 1 (Prediction): If you increase the feed rate, the tool will wear out faster.

. Example 2 (Instruction): If the red light flashes, press the emergency stop.

Task 1: Real-World Physics and Operations (Drill Exercise - 20 points)

Instruction: Fill in the blanks with the correct form of the verbs in brackets to form First Conditional
sentences. Pay absolute attention to the Subject-Verb agreement in the Present Simple (adding -s/-es
for he/shelit).

1. If the hydraulic fluid (to leak) , the system pressure (to drop)
immediately.

(Key: leaks / will drop)

2. The CNC machine (to crash) into the workpiece if the operator (to enter)

the wrong Z-axis offset.

(Key: will crash / enters)

3. If we (to use) a clearance fit, the shaft (to rotate) freely
inside the bearing.

(Key: use / will rotate)

4. The tensile strength of the steel (to decrease) if you (to heat)
it above its critical temperature.

(Key: will decrease / heat)

5. If the coolant pump (to fail) during the milling operation, the cutting tool
(must / be replaced) . (Note: Modal Passive in the result clause).

(Key: fails / must be replaced)




6. You (to strip) the threads on the bolt if you (to apply) too
much torque.

(Key: will strip / apply)

7. If the electrical current (to exceed) 15 Amps, the circuit breaker (to trip)
automatically.

(Key: exceeds / will trip)

8. [IMPERATIVE] If you (to notice) any abnormal vibration, (to shut down)
the conveyor belt at once.

(Key: notice / shut down)

9. The molten plastic (not / flow) properly if the extrusion die (to be)
too cold.

(Key: will not flow (won't flow) / is)

10. If the maintenance team (not/ lubricate) the linear guideways today, friction

(to cause) permanent damage by tomorrow.

(Key: does not lubricate (doesn't lubricate) / will cause)

11. If the tolerance (to be) too tight, the assembly technician (cannot / fit)

the parts together by hand.

(Key: is / cannot fit)

12.  We (to save) 15% on energy costs if we (to install) high-
efficiency AC motors on the production line.

(Key: will save / install)

13. If the robotic arm sensor (to detect) a human in the workspace, it (to halt)
all kinetic movement instantly.

(Key: detects / will halt)

14.  The cast iron (to crack) if you (to cool) it too rapidly in
water.

(Key: will crack / cool)

15. If the diameter of the hole (to measure) less than 50.00 mm, the part (to be
rejected) by Quality Control. (Note: Passive voice in result).

(Key: measures / will be rejected)

Teacher's Debrief on Task 1: "Notice how the First Conditional maps perfectly to standard operating
procedures. Action leads to a guaranteed reaction. This is the grammar of certainty in mechanics."
ETAII 3. I'pamaTuunuii 650k 2: Second Conditional (20 xB)

Methodological Note (1151 BUKJIagaya):

Jlpyruii TUI YMOBHMX pEUY€Hb € KIIIOYOBHUM /ISl 1HXKeHepHoro npoektyBaHHs Ta FMEA (Ananizy
BiIMOB). M1 BUKOPUCTOBYEMO HOTO /11 0OTOBOPEHHS TOTO, YOT'O HEeMAE B PEAIbHOCTI, aJie 110 MO2710
6 6ytu. CTyieHTaM 4acTo BaXXKO ICUXOJOTIYHO NPUNHATH BUKOpUcTaHHs (hopmu Past Simple ans
CHUTYallil, IKI CTOCYIOTBCS TeNepillIHboro abo MaitoyTHboro yacy. IloscHiTs, mo Past Simple Tyt —
e He yac (time), a MapKep «BiACTaHI B1Jl peasbHOCTI» (unreality).

Grammar Reference 2: The Second Conditional (Hypothetical / Unlikely / Design Phase)

. Usage: To talk about imaginary, unlikely, or impossible situations in the present or future.
Used for theoretical design changes, disaster modeling, and proposing hypotheses.

. Structure:

o [If-clause - Condition]: If + Past Simple ([liecnoBo 'to be' 3a3Buuaii mae popmy 'were'
1t BCix oc¢ib y popmansHomy ctruti: If the machine were...).

o [Main clause - Result]: would / could / might + V1 (Infinitive).

. Example 1 (Design alternative): If we used titanium instead of steel, the aircraft wing would
be much lighter. (We are not using titanium right now).

. Example 2 (Disaster modeling): If the primary brake failed, the secondary pneumatic system

would stop the crane.

Task 2: Engineering Hypotheses and FMEA Modeling (Drill Exercise - 20 points)

Instruction: Formulate Second Conditional sentences by putting the verbs in brackets into the correct
tense (Past Simple for the condition, would/could + V1 for the result). These sentences represent
theoretical discussions between design engineers.



1. If we (to replace) the solid shaft with a hollow tube, it (to reduce)
the overall weight of the gearbox significantly.

(Key: replaced / would reduce)

2. The CNC spindle (to run) much quieter if it (to have)
ceramic bearings instead of steel ones.

(Key: would run / had)

3. If the factory (to lose) all electrical power right now, the backup generator
(to kick in) within five seconds.

(Key: lost / would kick in)

4. What (you / do) if a high-pressure hydraulic hose (to burst)

while you were standing next to it?

(Key: would you do / burst)

5. If this alloy (to be) more ductile, it (not / snap) under such
sudden shear forces.

(Key: were (or was) / would not snap)

6. The robotic welding cell (could / operate) 24/7 if we (to automate)
the material loading process.

(Key: could operate / automated)

7. If the engineers (to ignore) the thermal expansion coefficient of the concrete,
the bridge (to buckle) during the summer heat. (Hypothetical scenario discussing
the importance of a rule).

(Key: ignored / would buckle)

8. The gears (not / wear out) so quickly if the lubrication system (to deliver)
oil more consistently.

(Key: would not wear out / delivered)

9. If I (to be) the chief engineer, I (to specify) an interference
fit for this critical joint, not a clearance fit.

(Key: were / would specify)

10. How much torque (the motor / generate) if we (to upgrade)
the internal magnetic coils?

(Key: would the motor generate / upgraded)

11. If the safety guard (to be removed) during operation, the laser (to blind)
anyone in the room. (Note: Past Simple Passive in the if-clause).

(Key: were removed / would blind)

12.  We (might / avoid) this resonant vibration if the chassis (to possess)
a higher stiffness-to-weight ratio.

(Key: might avoid / possessed)

13. If someone (to accidentally / press) the E-stop, the entire production line (to
require) a complex manual reset.

(Key: accidentally pressed / would require)

14.  The assembly process (to be) much faster if the blueprints (to provide)

clearer cross-sectional views.
(Key: would be / provided)
15. If water (to enter) the sealed pneumatic cylinder, it (to cause)
internal corrosion over time.
(Key: entered / would cause)
Teacher's Debrief on Task 2: "Second Conditionals allow us to test machines in our minds before we
build them. When you say 'If the brake failed...', you are conducting a mental FMEA. This grammar
structure is a tool for risk management.”
ETAII 4. Jlekcuko-cHHTAKCHYHMI 0J10K 3: AJlbTepHATHBHI Mapkepu ymoBH (15 xB)
Methodological Note (1,151 BUKJIagaya):
VY TexHIYHINi TOKyMeHTaIlii (0COOJUBO B MaTeHTaX Ta crerudikaiisx) cioo If vacto 3amiHOETbCS
Ha OUIBII TOYHI IOPUAUYHO-TEXHIYHI TepMiHU. CTyAEHTH TOBHUHHI BUIBHO ONEpyBaTH LHUMH
CMOJYYHUKaMHU, 100 pO3YMITH HIOAHCH 1HCTPYKIIIH.




Grammar Reference 3: Alternatives to 'IF*

. Unless: Means if not (sxmo ue). The verb following unless is usually positive, but the
meaning is negative.

o Example: The machine will not start unless the doors are locked. (= if the doors are
not locked).

. Provided that / As long as: Means only if (3a ymoBu 1110, TijibKH siKII0). Puts a strong, strict
condition on the main clause.

o Example: You can operate the lathe provided that you wear safety goggles.

. In case: Means because it is possible that... (va Bumagok sikio). Used for preparations and
precautions.

o Example: Wear a hard hat in case something falls. (You wear it BEFORE anything

falls, as a precaution).

Task 3: Precision Syntax Rephrasing (Advanced Transformation - 15 points)

Instruction: Rewrite the following engineering guidelines using the alternative conditional marker
provided in brackets. Do not change the technical meaning of the sentence.

1. Original: If you do not calibrate the micrometer, your measurements will be inaccurate.
Rewrite (Unless):

(Key: Unless you calibrate the micrometer, your measurements will be inaccurate.)

2. Original: The CNC program will execute flawlessly, but only if there are no syntax errors in
the G-code.
Rewrite (Provided that):

(Key: The CNC program will execute flawlessly provided that there are no syntax errors in the G-
code.)

3. Original: We must install a backup battery because the main power grid might fail.

Rewrite (In case):

(Key: We must install a backup battery in case the main power grid fails.)
4. Original: The hydraulic cylinder will not leak if the O-ring seal is seated properly.
Rewrite (Unless):

(Key: The hydraulic cylinder will leak unless the O-ring seal is seated properly. OR: The hydraulic
cylinder will not leak provided that the O-ring seal is seated properly.)

5. Original: You are allowed to enter the clean room if you are wearing the full protective suit.
Rewrite (As long as):

(Key: You are allowed to enter the clean room as long as you are wearing the full protective suit.)

6. Original: Keep a fire extinguisher near the welding station because a spark might ignite the
oily rags.
Rewrite (In case):

(Key: Keep a fire extinguisher near the welding station in case a spark ignites the oily rags.)

7. Original: If the internal pressure does not exceed 50 bar, the cast-iron casing will remain
stable.

Rewrite (Unless):




(Key: The cast-iron casing will remain stable unless the internal pressure exceeds 50 bar.)

8. Original: We can guarantee a lifespan of 10,000 hours for this motor, but only if it receives
regular maintenance.
Rewrite (Provided that):

(Key: We can guarantee a lifespan of 10,000 hours for this motor provided that it receives regular
maintenance.)

9. Original: If the operator doesn't override the safety protocol, the robotic arm will stop
automatically.
Rewrite (Unless):

(Key: The robotic arm will stop automatically unless the operator overrides the safety protocol.)

10.  Original: Bring a manual torque wrench to the assembly site because the pneumatic tool might
break down.

Rewrite (In case):

(Key: Bring a manual torque wrench to the assembly site in case the pneumatic tool breaks down.)
ETAII 5. Ananituune untanus ta Inskenepunii keiic (15 xB)

T: We will now read a professional Failure Mode and Effects Analysis (FMEA) executive summary.
FMEA is a systematic method for evaluating a process to identify where and how it might fail. Notice
how the text constantly shifts between the First Conditional (what will happen based on physics) and
the Second Conditional (what would happen in a theoretical worst-case scenario).

Task 4: Academic Reading — ""FMEA Report: Industrial Boiler System**

Instruction: Read the technical report. Identify and underline all conditional sentences. Then,
categorize them as Type | (Real/Prediction) or Type Il (Hypothetical/Disaster Modeling) and answer
the comprehension questions.

DOCUMENT: EXECUTIVE FMEA REPORT - HIGH-PRESSURE BOILER SYSTEM B-90
1.0 Introduction and System Logic

The B-90 Boiler system relies on a strict algorithmic control loop. The logic is simple: if the water
temperature falls below $85™\circ\text{C}$, the primary burner will ignite to generate more
thermal energy. Conversely, if the internal pressure exceeds 150 PSI, the safety relief valve will
open automatically. These standard operating parameters ensure continuous and safe factory
operation.

2.0 Failure Mode Analysis (Hypothetical Scenarios)

However, our engineering team must account for catastrophic component failures. For instance, what
would happen if the safety relief valve seized due to corrosion? If the valve seized, the internal
pressure would continue to rise exponentially. Eventually, the structural integrity of the steel casing
would be compromised. If the casing ruptured under high pressure, the resulting explosion
would destroy the immediate facility and cause severe hazards.

3.0 Preventative Measures

To mitigate this risk, a redundant digital pressure sensor has been installed. Unless this sensor is
calibrated monthly, it will provide false readings to the main PLC. Furthermore, standard
operating procedures dictate that the boiler must be shut down immediately if any operator
detects a micro-leak near the weld seams. We guarantee a safe operating environment provided
that all maintenance personnel strictly follow the LOTO (Lockout/Tagout) procedures during

inspections.
Socratic Dialogue & Comprehension Questions (Texniununii anasnis):
1. Conditional Identification: Find the sentence in Section 1.0 that describes the automatic

safety mechanism for high pressure. Is it a First or Second Conditional? Why?



(Answer: "If the internal pressure exceeds 150 PSI, the safety relief valve will open automatically.”
It is a First Conditional because it is a real, designed, and highly probable feature of the machine's

operation).
2. Disaster Modeling: In Section 2.0, the text says: "If the valve seized, the internal pressure
would continue to rise." Why is the Past Simple (‘seized’) used here? Did the valve actually seize
yesterday?

(Answer: No, it did not seize yesterday. The Past Simple is used as part of the Second Conditional to
show that this is a hypothetical, imaginary disaster scenario being modeled by the engineers).

3. Vocabulary in Context: What does the phrase "Unless this sensor is calibrated monthly, it
will provide false readings™ mean? Rephrase it using "I1f".

(Answer: It means: "If this sensor is not calibrated monthly, it will provide false readings").

4. HSE Protocol: According to the text, what is the exact condition required for the company
to guarantee a safe operating environment?

(Answer: Provided that all maintenance personnel strictly follow the LOTO procedures during
inspections).

5. Engineering Logic Translation: Translate the PLC logic statement from the text into a G-
code/Macro pseudo-code format.

(Answer: IF TEMP < 85 THEN IGNITE BURNER. IF PRESSURE > 150 THEN OPEN VALVE).
ETAII 6. leopudinr, Texniunuii nepexsaan ta Opranizanis CPC (10 xB)

Task 5: The Ultimate Engineering Translation Challenge (ITixcyMKoBHii KOHTPO.Ib)
Instruction: To prove your mastery of Conditionals in Applied Mechanics, translate the following 5
complex sentences from Ukrainian into English. You must correctly choose between Type I, Type I,
and Alternative Markers.

1. (UKR) SIxmio Bu 3017bIIKMTE MIBUIKICTH pi3aHHs, MOBEPXHs JeTaii Oyne OUTbIN TIagKoro.
(Peanvna cumyayis - Type 1).
ENG Translation:

(Key: If you increase the cutting speed, the surface of the part will be smoother.)

2. (UKR) SAx0Ou mu Manu 5-ocboBUl (pe3epHUil BepcTaT, MU O BUTOTOBJISUIN 1O JIeTalb YABIUl
wBuate. (I inomesa, 3apas mu tioco ne maemo - Type Il).
ENG Translation:

(Key: If we had a 5-axis milling machine, we would manufacture this part twice as fast.)

3. (UKR) /[IBuryH He 3amyCTHTbC, SKIIO BU HE 3aKpHETE 3aXUCHUN KOXKYX. (Buxopucmamu
Unless).
ENG Translation:

(Key: The motor will not start unless you close the safety guard.)

4. (UKR) Bu mokeTe mpairoBaTi 3 1M JIa3epOM 32 YMOBH, 1110 BH HOCUTE CIIeiadbHi OKYISIPH.
(Buxopucmamu Provided that).
ENG Translation:

(Key: You can operate this laser provided that you wear special goggles.)

S. (UKR) Ilo 6 cramocs, skOM KOMO'tOTepHa CHUCTeMa BTpaTHJIa BCi JaHi KaliOpyBaHHs?
(Mooenosanns asapii - Type 1l).
ENG Translation:

(Key: What would happen if the computer system lost all calibration data?)
Pedurexcis (Wrap-up):



T: Outstanding mental effort today, engineers. We have essentially learned how to program the
English language. You can now write predictive maintenance manuals using the First Conditional,
and you can model theoretical disasters and structural improvements using the Second Conditional.
You understand that Unless is a safety lock, and Provided that is a strict operational tolerance. You
have met the requirements for PH10 (using specific syntax for analytical reports).

Opranizauia Camocriitnoi po6oru cayxauis (CPC):

BinmoBigHo 10 po6ouoi mporpamu, BukoHaHHS CPC € 00OB'SI3KOBHM Ui 3aKpiIUICHHS HABUYOK
CHUHTAKCHUYHOI'O MOJCIIFOBAHHSI.

. 3aBaannsa 1 (ImpuBinyanbHuii I'iocapiii): Bunmcatu 1o cioBHHKa BCi allbTepHATHBHI
mapkepu ymoBH (unless, provided that, as long as, in case) 3 X TOYHHUM IEPEKIATOM Ta OJHHM
BJIACHUM TPUKJIAJOM JJIsI KOXKHOTO, MOB'SI3aHMUM 3 BallOI0 TEMOIO KYPCOBOTO MPOEKTY (HAIPUKIAL,
MIPOEKTYBAHHS peayKTopa abo TEXHOJIOTisI 00pOOKH BalTy).

. 3apnannd 2 (Hanucanns Biaacuoro FMEA-3BiTy):

o V4BiTh, 110 BU TPOEKTyeTe Oyab-ikui MexaHizm (1idT, aBTOMOOUIBbHI TajibMa,
cucremy oxosogxkeHHst AEC).

o Harnumrite MiHi-3BiT (6-8 pedeHb) aHTIHCHKOI0 MOBOIO.

o Cmpyxmypa: 3 peuenns y First Conditional (sx cuctema mpaitoe B Hopwmi: "If the

button is pressed, the elevator will go up"). 3 peuennst y Second Conditional (MozaeroBaHHS
Hamripmoro crenapito: "If the main cable snapped, the emergency brakes would activate"). 1
peuenns 3 Unless (mpaBuiio 6e3mexn).

. Taiim-menex:xkment (Trauma-Informed Policy): [ennaitH BUKOHaHHsS 3aBIAHHS — JIO
noyatky [IpaktuuHoro 3anarTs Ne20. 3aBaHHs BUMAarae TBOPYOIrO 1HXKEHEPHOI'O MiAX01y, TOMY 3a
oTpedu TepMiH MOXxe OyTH ITPOJIOHTOBaHMA 0€3 3aCTOCYBaHHS MITPApHUX CAHKIIIH.

. ACHHXPOHHUIT KOHTpoJb: Daitn dopmary Word (abo po3bipiuBe ¢GOTO KOHCHEKTY)
3aBaHTXUTH HA 1atGopmy LMS (Moodle / Google Classroom) y po3ain "Module 2: Practical 19 -
Conditionals". OmintoBatucsa Oyne rpaMaTH4Ha TOYHICTh opmyn (BiacyTHicTs 'will' micna 'if') Ta
IH)KEeHEepHa JIOTiKa CIIeHapiiB.

METOJUYHA PO3POBKA IPAKTUYHOI'O 3AHATTS Ne 20

Hapuaabna aucumnniiina: [HozemMHa MoBa 3a po¢eciiHuM CHpPSIMYBaHHSIM.

CrenianabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MPUKIIAJHA MEXaHIKay.

3micToBuii Moxyasb 2: [Ipukiaana rpamaruka (Applied Grammar in Technical Discourse).

Tema 3anarta: Conditionals III (YMoBHi pedenns III Tuny) Ta anroput™Mu yCyHeHHsI HECIIPaBHOCTEH
(Troubleshooting). Ananiz nepmonpuunH (Root Cause Analysis).

Tpusanicts 3ausarTs: 90 xsunuH (IToyarok o 9:00).

Tun 3anarra: [lpaxtuunuii iHTeHcuB (CLIL) 3 rnMOOKMM JIHIBICTUYHHUM Ta 1HXEHEPHUM
3aHypeHHAM. MakcuManbHa OIliHKa 32 BUKOHAHHS BCiX 3aBAaHb 3aHATTS — 100 6aJis.

1. DYHIAMEHTAJIBHE METOJOJIOTTYHE OGTPYHTYBAHHS TA META 3AHSTTSI
Po3pobka 1poro 3aHATTS Oa3zyeThCsi HAa HEOOXITHOCTI (OpMyBaHHS y MalOyTHIX IHXKEHEpIB-
MEXaHIKIB HaBUYOK PETPOCIEKTUBHOIO aHaii3y. B 1HXkeHepHIl MpakTHIll, KOJIH CTAETHCS MOJIOMKA
abo amapis, ¢axiBui npoBoATs npouenypy Root Cause Analysis (Ananiz nmepuonpuuus). s
(GbopMyItOBaHHS BHCHOBKIB IOJI0 TOTO, SIK MOKHa Oysl0o O YHUKHYTH IHUUJEHTY B MHUHYJIOMY,
anrmificeka MoBa BukopuctoBye BukitouHO Third Conditional (YmoBHi peuenns IIT tumy). Ie
rpamMaThka He3BOPOTHOTO MUHYJIOTO Ta aHAJIi3y IIOMHIIOK.

. JIiHrBicTHyHa (KOMYHIKATHBHA) MeTAa:

o Omnanysaru ctpyktypy Third Conditional (If + Past Perfect, would have + V3) mis
aHaJi3y IHIUACHTIB, SIK1 BKe BiAOYIHUCS, 1 pe3yJIbTaTH SKMX HEMOKJIMBO 3MIHUTH.

o Omnanysatu Mixed Conditionals (3mimani Tumnm), Koy noMuiika B Munyiaomy (Past
Perfect) mae Hacnigku npsMo 3apa3 y TenepimHboMy yaci (would + V1).

o 3acBoiTH crierfianizoBany jekcuky Troubleshooting: root cause, prevent, hindsight,
negligence, catastrophic failure, override, post-mortem analysis.

. OcsiTHs (¢axoBa) mera: ChopMyBaTu 37aTHICTE 3700yBaviB (PaxoBOi MEPEIBUINOI OCBITH

ckiagatu oginiitHi 38iTH npo asapii (Incident Reports), ananizyBaru nomuiku nporpamysanns YITK



(CNC crash analysis) Ta po3poOiaTH 3axoqu WIOAO 3amoOiraHHs TOMIOHMUM BiIMOBAM Y
MaiioyTHroMy (Preventative actions).

. IIcuxosoro-negaroriuna (Trauma-Informed) mera: IlpoBeneHHsA 3aHATTS B yMOBax
a0CoJIOTHOI cuxooriuHoi 6e3neku. Anami3 aBapiii (Troubleshooting) Moxe OyTH TpUTEPHUM, TOMY
BHKJIaJ]a4 CyBOpO HaroJjoirye Ha npuHiumi «Blame-free culture» (kynbprypa 0€3 3BUHYBaYeHb) —
MU aHATI3yEMO BIJIMOBH MEXaHI3MiB BUKIIIOYHO SIK (i3WYHI MPOIECH I 3400yTTs mocBiny. Jlie
npaBuiio «Crom-cioBay (Opt-out).

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOrPaMHi pe3yJbTATH HABYAHHSA:

. 3K3, 3K4: 3parHicTh CHIIKyBaTHUCS 1HO3EMHOIO MOBOIO B MpodeciiiHOMYy cepenoBHILi
(CTBOpEHHS 3BITIB PO YCYHEHHS HECIIPABHOCTEH ).

. CK6: 3natHicTh ommcyBaTd Ta Kiacu(iKyBaTH TeXHIYHI 00'€KTH Ta MPOLECH, BUSBIATH
MPUYMHY 1X B1IMOB.

. PH10, PH11: BinbHo 3acTocoByBaTH (haxOBY TEPMIHOJIOTIIO Ta CreHU(pIUHUN CHHTAKCHC
(Conditionals III) myst CTBOpEHHSI aHAIITHYHUX 3BITIB HA OCHOB1 1HO3EMHUX JIKEPEIT.

2. IMJAKTUYHE TA MATEPIAJIBHO-TEXHIYHE 3ABE3ITEYEHHS

. Texniuni 3aco0u: MynsTumeniiinuii npoektop, [1K Bukinamzaya.

. HaBuanbHo-MeTonnuHe 3a0e3nmedyeHHsi: Poboui 3ommru (Student's Log), po3gaTrkosi
Matepianu (Grammar Matrices, moHaa 60 mpakTUYHUX PEUYEHb JIJIsl CHHTAKCUYHUX TpaHcopMaIllii,
o6manku RCA-3BITiB).

. Indopmaniiine 3a6e3nevyenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBuJjinH)

1. Opranizauiiinnii eran (Beryn 10 peTpocneKTUBHOI JIOTIKH) — 5 XB.

2. I'pamaTnunmii 6;10k 1: Third Conditional (PopmyJia He3BOPOTHOI0 MUHYJIOT0) — 25 XB.
3. I'pamatuunnii 610k 2: Mixed Conditionals (MuHyna noMmika — TenepimHii
Hacaigok) — 15 xB.

4, Cunrakcuyni Tpancgopmanii: [leperBopenns :xypHaJiB aBapiii Ha rimore3u — 15 xB.
5. AHajiTHuHe unTaHHs Ta IHkeHepHuii keiic (Root Cause Analysis Report) — 20 xs.

6. Jeopudinr, ninBenenns miacymkiB ouinoBanus (100 6axais) Ta opranizauis CPC — 10
XB.

4. PO3ITOPHYTUHM CIHEHAPIM 3AHATTS TA HABYAJIbHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiinuii eran Ta kKomyHikaTuBHa opienrauis (Ilouarok o0 9:00) (5 xB)
Bukaangau (T): Good morning, engineers. The time is exactly 9:00. Today, we step into the most
analytical phase of applied mechanics. Yesterday, a machine broke down. The damage is done; it
cannot be reversed. But as engineers, we never just throw the broken parts away. We conduct a Root
Cause Analysis (RCA).

We ask ourselves: "What if the operator had checked the oil level?" The answer: "The motor would
not have burned out.” This is the Third Conditional. It is the grammar of hindsight. It is how we learn
from catastrophic failures to build safer systems tomorrow. You will earn your 100 points today by
proving you can accurately analyze the past. Let's begin.

ETAII 2. I'pamaTnunuii 6s0k 1: Third Conditional (25 xB)

Grammar Reference 1: The Third Conditional (Impossible Past)

. Usage: To talk about a condition in the past that did not happen, and its imaginary result in
the past. It is used for regrets, post-mortem technical analysis, and troubleshooting logs.

. Structure:

o [If-clause - Condition]: If + Past Perfect (had + V3)

o [Main clause - Result]: would have / could have / might have + V3

. Example (Engineering Incident): The bearing seized because there was no oil. $\rightarrow$
If the mechanic had added oil, the bearing would not have seized.

. (Veaea: Hixonu ne suxopucmosytime 'would' y wacmuwni If!)

Task 1: RCA Logic Matching (Anani3 nepmonpuyus - 10 6aiB)

Instruction: Match the hypothetical past condition (1-10) with its logical past result (A-J). Write the
correct letter in your Student's Log.

| 1f-Clause (Condition in the Past) | Main Clause (Result in the Past) \




1. If the CNC programmer had checked the
tool offset...

A. ..the robotic arm would have stopped
immediately.

2. If the factory had installed the backup
generator...

B. ...the structural steel would have retained its
tensile strength.

3. If the operator had not bypassed the safety
interlock...

C. ...the spindle would not have crashed into the
workpiece.

4. If the welding seam had been inspected
using ultrasound...

D. ...the hydraulic fluid would not have leaked onto
the floor.

5. If we had quenched the titanium properly...

E. ...production would not have stopped during the
blackout.

6. If the maintenance team had replaced the

F. ...the micro-cracks would have been detected

worn O-ring... before shipment.
7. If the thermal sensor had functioned | G. ...the boiler would not have exceeded its
correctly... maximum pressure limit.

8. If the engineers had calculated the thermal
expansion...

. ...the motor would not have overheated so
rapidly.

9. If the motion detector had triggered...

. ...the railway tracks would not have buckled in
the summer heat.

10. If the cooling fan had not failed...

J. ...he would not have sustained a severe hand
injury.

(Instructor's Keys: 1-C, 2-E, 3-J, 4-F, 5-B, 6-D, 7-G, 8-1, 9-A, 10-H).

Task 2: The Post-Mortem Gap Fill (/I[pusib-BnpaBa Ha cTpyKTYpY - 15 6aJiB)

Instruction: An industrial accident occurred yesterday. Fill in the blanks with the correct Third
Conditional forms of the verbs in brackets to complete the troubleshooting report.

1. If the technician (to follow)

the Standard Operating Procedure, the short

circuit (not / to happen)

(Key: had followed / would not have happened)

2. The heavy load (to fall)

if the crane's secondary brake (not / to engage)

automatically.
(Key: would have fallen / had not engaged)
3. If they (to calibrate)

the micrometer, the machined parts (to pass)

(Key: had calibrated / would have passed)
4. We (could / to save)

the quality control check.

the primary gearbox if we (to shut down)

(Key: could have saved / had shut down)
5. If the software (to alert)

the system at the first sign of vibration.

the operator to the anomaly, he (to press)

(Key: had alerted / would have pressed)

6. The drill bit (not / to shatter)
set lower.

(Key: would not have shattered / had been)

7. What (you / to do)

the emergency stop button.

if the feed rate (to be)

if the main hydraulic cylinder (to burst)

(Key: would you have done / had burst)
8. If the safety relief valve (to open)

while you were under the machine?

as designed, the pipeline (not / to

rupture)
(Key: had opened / would not have ruptured)
9. The company (might / to prevent)

the environmental contamination if

they (to install)
(Key: might have prevented / had installed)
10. If the O-ring (to withstand)

proper filtration systems in 2024,

the high temperature, the space shuttle

disaster (never / to occur)

(Key: had withstood / would never have occurred)




ETAII 3. I'pamaTnunuii 6510k 2: Mixed Conditionals (15 xB)

Grammar Reference 2: Mixed Conditionals (Past Cause $\rightarrow$ Present Result)

. Usage: In troubleshooting, very often a mistake made in the past has a direct consequence
right now. We mix the Third Conditional (for the past condition) with the Second Conditional (for
the present result).

. Structure:

o [If-clause - Past Action]: If + Past Perfect (had + V3)

o [Main clause - Present Result]: would / could / might + V1 (Infinitive)

. Example: The operator downloaded the wrong G-code yesterday (Past). The machine is not

working today (Present). $\rightarrow$ If the operator had downloaded the correct G-code
yesterday, the machine would be working today.

Task 3: Troubleshooting Current Failures (3mimanuii Tum - 15 6asiB)

Instruction: Read the situation. A past mistake is causing a current problem. Combine them into a
Mixed Conditional sentence. The 'If' part must refer to the past (Past Perfect), and the result must
refer to the present (would + V1).

1. Situation: We didn't lubricate the gears last week. Now, the machine sounds terrible.

Mixed Conditional: If we (lubricate) the gears last week, the machine
(not / sound) terrible now.

(Key: had lubricated / would not sound)

2. Situation: The design team chose cheap aluminum for the frame. Currently, the chassis is
bending under the weight.
Mixed Conditional: If the design team (choose) high-grade steel, the chassis

(not / bend) under the weight right now.

(Key: had chosen / would not be bending)

3. Situation: You installed the bearings backwards yesterday. Today, the spindle doesn't rotate.
Mixed Conditional: If you (install) the bearings correctly, the spindle
(rotate) smoothly today.

(Key: had installed / would rotate)

4. Situation: The factory didn't buy the software license. We are unable to run the 3D simulation
today.
Mixed Conditional: If the factory (buy) the software license, we

(be able) to run the 3D simulation today.
(Key: had bought / would be able)

5. Situation: The engineer forgot to tighten the mounting bolts. The entire assembly is vibrating
violently.

Mixed Conditional: If the engineer (forget - negative) to tighten the mounting
bolts, the assembly (vibrate - negative) violently right now.

(Key: had not forgotten / would not be vibrating)

ETAII 4. Cunrakcuuni Tpancdopmanii: Ilepersopennst s;kypHajiB aBapiii Ha rinote3u (15 xB)
T: True engineers learn from incident logs. In this task, you will read raw, factual statements of what
happened during an industrial accident (Past Simple). You must transform these cold facts into
"Lessons Learned" using the Third Conditional.

Task 4: Incident Log Transformation (20 6aJiB)

Instruction: Rewrite the objective incident reports into Third Conditional sentences to show how the
incident could have been avoided.

1. Incident Log: The sensor failed. The boiler exploded.

Lesson Learned: If the sensor

(Key: If the sensor had not failed, the boiler would not have exploded).

2. Incident Log: The mechanic used the wrong wrench. He stripped the thread on the titanium
bolt.

Lesson Learned: If the mechanic




(Key: If the mechanic had used the correct wrench, he would not have stripped the thread on the
titanium bolt).

3. Incident Log: The coolant fluid ran out. The milling cutter melted.

Lesson Learned: If the coolant fluid

(Key: If the coolant fluid had not run out, the milling cutter would not have melted).
4. Incident Log: The company ignored the structural fatigue warnings. The bridge collapsed.
Lesson Learned: If the company

(Key: If the company had not ignored the structural fatigue warnings, the br.idge would not have

collapsed).

5. Incident Log: The operator didn't activate the LOTO (Lockout/Tagout) procedure. The
machine started unexpectedly.

Lesson Learned: If the operator

(Key: If the operator had activated the LOTO procedure, the machine would not have started
unexpectedly).

6. Incident Log: The raw material contained microscopic impurities. The cast metal part failed
under pressure.
Lesson Learned: If the raw material

(Key: If the raw material had not contained microscopic impurities, the cast metal part would not
have failed under pressure).

7. Incident Log: We did not anneal the steel properly. It became too brittle.

Lesson Learned: If we

(Key: If we had annealed the steel properly, it would not have become too brittle).

ETAII 5. AnajgiTnyne yutanis ta Inxxenepuuii keiic (20 xB)

T: We will now read an authentic Root Cause Analysis (RCA) report following a severe CNC
machine crash. Notice how the lead investigator uses the Third Conditional to establish liability and
identify the failure chain.

Task 5: Academic Reading — ""RCA Report: 5-Axis CNC Spindle Crash" (20 6aJiiB)
Instruction: Read the incident report. Underline all Third and Mixed Conditionals. Then answer the
Socratic comprehension questions.

DOCUMENT: ROOT CAUSE ANALYSIS (RCA) - INCIDENT #88-CNC

SUBJECT: CATASTROPHIC SPINDLE COLLISION ON MACHINE 4

1.0 Incident Description

On Thursday at 14:30, a severe collision occurred on the 5-axis CNC machining center. The high-
speed spindle crashed directly into the titanium workpiece at 12,000 RPM. The impact shattered the
ceramic cutting tool and severely distorted the spindle shaft. Total estimated damage: $45,000.

2.0 Post-Mortem Analysis

The investigation revealed a chain of human and systemic errors. Firstly, the junior programmer had
entered an incorrect Z-axis offset in the G-code macro. If he had run the simulation software prior
to execution, he would have identified the collision path immediately.

Secondly, the machine operator trusted the code blindly and overrode the machine's proximity
warning. If the operator had not bypassed the safety interlock, the machine's auto-braking
system would have halted the spindle before impact.

3.0 Current Consequences (Mixed Logic)

Because of this incident, Production Line B is currently at a standstill. If the team had adhered
strictly to the SOPs yesterday, we would not be losing $10,000 per hour in downtime today.
4.0 Preventative Actions

Moving forward, the simulation step is mandatory. If management had enforced this rule earlier,
this accident could have been entirely avoided. All operator override codes have been revoked.
Analytical Socratic Dialogue & Comprehension Questions:



1. Grammar Extraction: Identify the Mixed Conditional in Section 3.0. Why did the author
use it instead of a pure Third Conditional?

(Answer: "If the team had adhered strictly to the SOPs yesterday, we would not be losing $10,000
per hour in downtime today." It is used because the cause was in the past (yesterday), but the financial
consequence is happening right now).

2. Root Cause Identification: According to the Third Conditional statement in Section 2.0,
what specific action would have prevented the programmer's error from resulting in a crash?
(Answer: Running the simulation software prior to execution).

3. Operator Liability: What fatal mistake did the operator make on the factory floor, and what
safety system was disabled as a result?

(Answer: The operator overrode/bypassed the safety interlock and proximity warning, which disabled
the auto-braking system).

4. Vocabulary in Context: What does the term "post-mortem analysis" mean in the context of
applied mechanics?

(Answer: It refers to the investigation conducted after a machine has failed or "died" to determine
the root cause of the failure).

ETAII 6. leopudinr, Texniunuii nepexiaan ta Opranizanis CPC (10 xB)

Task 6: The Ultimate RCA Translation (IlizcymkoBuii KOHTpPOJIb - 20 6aJ1iB)

Instruction: Translate the following 5 complex retrospective sentences from Ukrainian into English.
You must correctly apply the Third Conditional and Mixed Conditionals.

1. (UKR) SIx0u naT4mk TUCKY CIpAIfOBaB BYaCHO, TiIpaBiliyHa cucremMa He BuoyxHysa 6. (Third
Conditional).
ENG Translation:

(Key: If the pressure sensor had triggered on time, the hydraulic system would not have exploded.)

2. (UKR) SIxOu BOHM BUKOPHCTOBYBal M MpaBwibHuil cmiaB y 2020 pori, mict OyB Ou
6esneunnm croroaui. (Mixed Conditional).
ENG Translation:

(Key: If they had used the correct alloy in 2020, the bridge would be safe today.)

3. (UKR) [lBuryn He meperpiBcsi 0, SKOM BEHTWJIATOP OXOJIOKEHHS He 3nmamaBcs. (Third
Conditional).
ENG Translation:

(Key: The motor would not have overheated if the cooling fan had not broken down.)

4. (UKR) SIxOu iHXeHep TMOMITHB MIKpOTpIilMHY, BiH Ou 3ymuuHuB kouseep. (Third
Conditional).
ENG Translation:

(Key: If the engineer had noticed the micro-crack, he would have stopped the conveyor.)

5. (UKR) Mu mornu 6 BpsAtyBatu oOmamHanHs, sskou npoueaypa LOTO (6mokyBanHs) Oyia
BHUKOHaHa NpaBuIbHO. (Third Conditional 3 modanernum 'could’).

ENG Translation:

(Key: We could have saved the equipment if the LOTO procedure had been executed correctly.)
Peduiexcis (Wrap-up):

T: Outstanding mental effort today, engineers. Let us tally your maximum 100 points:

. Task 1 (RCA Logic Matching): 10 points.

. Task 2 (Post-Mortem Gap Fill): 15 points.



. Task 3 (Mixed Conditionals): 15 points.

. Task 4 (Incident Log Transformation): 20 points.
. Task 5 (Analytical Reading): 20 points.
. Task 6 (Technical Translation): 20 points.

You have now mastered the grammar of Troubleshooting. You can look at a destroyed gearbox or a
crashed CNC machine and articulate precisely what should have happened to prevent it. This syntax
IS not just grammar; it is the fundamental logic of continuous industrial improvement and safety
auditing (PH3, PH10).

Opranizaunis CamocriiiHoi podortu cayxauis (CPC):

BianosigHo 10 po6ouoi mporpamu, BukoHaHHs CPC € 00OB'I3KOBUM JIsl 3aKpIIJICHHS HAaBHUYOK
CKJIQJIaHHS 3BITIB PO 1HIMICHTH.

o 3apnannst 1 (ImpuBinyaasHuii I'Jocapiii): Jlogatu 10 1HAMBIAYaldbHOTO TJI0CAPIIO
(Student's Log) 15 nexcuunux oaumHuib 3 TekcTy Task 5 (Hanpukman: catastrophic collision,
proximity warning, safety interlock, bypass, auto-braking system, downtime, mandatory).

. 3apnannda 2 (Hanucanns Biaacuoro RCA Report):

o 3ranaiite Oynb-AKy MOOYTOBY YHM TEXHIUHY ITOJOMKY 31 CBOTO JOCBiAY (HampuKiai:
3rOpiB JBUTYH aBTOMOOLIS, 31aMaBCsl BEJIOCHUIIE], IEPETOPiB KOMITIOTEP Yepe3 CTPUOOK HAIPYTH).

o Hanumite miHi-3BiT (6-8 peueHb) aHrmiiicbkoro MoBow y (opmari Root Cause
Analysis.

o Bumozeu 0o epamamuxu: OOG0B'A3Kk0BO BUKOpHCTATH MiHIMyM 3 peueHHs y Third

Conditional (106 MOSICHUTH, SIK MOKHA OYJIO YHHKHYTH IIOJOMKHA B MHUHYJIOMY) Ta | pedeHHsS y
Mixed Conditional (11106 moka3atu TenepimiHii pe3ynbTar Tie€l HOMUIIKH).

. Taiim-menex:xkment (Trauma-Informed Policy): [lennaitn BUKOHaHHsS 3aBIAHHS — JIO
[I0YaTKy HACTYIHOTO 3aHATTA. PopMaT po3poOKH BIACHOTO 3BITY BUMArae 4acy, TOMY JIOIYCKaeTbCs
BUKOPUCTAHHS CIIOBHHKIB ISl CIIEIM(IIHOT TEPMIHOIIOTII.

. ACHHXPOHHHII KOHTPOJIb: TekcroBuii (aitn popmary Word a6o PDF 3aBanTakutu Ha
mwiarpopmy LMS (Moodle / Google Classroom) y po3ain "Module 2: Practical 20 - RCA Reports".
OuintoBatucsa Oyzne rpamaTudHa To4yHICTH cTpykTtypu (Past Perfect + would have V3) Tta nmorika
1HKEHEpHOT0 aHai3y.

METOJUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 22

Hapuaabna aucumuniiina: [HozemHa MoBa 3a po¢eciiHUM CHpPSIMYBaHHSIM.

CrnenianabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpogeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MPUKIIAJHA MEXaHIKay.

3micToBuii Moxyasb 2: [Ipukiaana rpamaruka (Applied Grammar in Technical Discourse).

Tema 3anaTTa: MoaynbHa KoHTposibHa pobota Ne2 (Modular Control Work #2). Kommexkche
OLIIHIOBAHHS TPAMAaTHYHOI Ta KOHIENTYaJIbHOI KOMIIETEHTHOCTI.

Tpusanicts 3ansarTa: 90 xBuiuH ([TouaTok 001k yacy: 9:00).

Tun 3ausarTsa: KoHTpoib Ta KOpeKilis 3HaHb, yMiHb 1 HaBUUOK (MoaynbHUN KOHTPOJIB).

1. DYHIAMEHTAJBHE METOJAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTS
Po3pobka mnporo 3aHATTA 0Oa3yeTbcs Ha HEOOXITHOCTI 00’ €KTUBHOTO, CTAaHAAPTHU30BAHOTO
BHUMIpIOBaHHS PiBHA 3aCBO€HHS 3/100yBayaMM OCBITH MaTepiany 3MicToBoro Moayns 2. [HxkeHepHa
TSUTBHICTh HE TEPIUTH JBO3HAYHOCTEH, TOMY MOBHHUI KOHTPOIbL MOOYIOBaHWK 3a MPHHIIUIIOM
a0CoMOTHOI TeXHIYHOI TOYHOCTI. MoaynbHa KoHTposibHa po6ora (MKP) inTerpye Bci BHBUEHi
rpamatruHi cTpyktypu (Perfect Tenses, Passive Voice, Modal Verbs, Conditionals I-11I) y eauaumit
KOHTEKCT MPHUKJIAHOT MEXaHIKW — BiJl HAIIMCAHHS pe3loMe /10 CKiIagaHHs 3BiTiB mpo aBapii (RCA)
Ta IHCTPYKUIH 3 TexHiku O0e3nexu (HSE).

. Mera xkoutposto: IlepeBiputu 37aTHICTH 3700yBadiB OE3MOMUIKOBO 33aCTOCOBYBATH
CKJIQJHUN 1HIIOMOBHMHM CHHTAaKCHC JJIsi ONUCY TEXHOJOTIYHUX TMPOIECiB, aJITOPUTMIB
nporpamyBants UIIK, nponenyp LOTO (Lockout/Tagout) Ta aHamnizy BiIMOB ME€XaHi3MiB.

. IIcuxosoro-negaroriuna (Trauma-Informed) mnoJiTtuka ouninoBanus: KoHTponb
MIPOBOJIUTHCS B YMOBAxX MPO30POCTi Ta nepeadavyBaHocTi. MakcumalbHa KulbkicTh 6aniB 3a MKP
— 100 6aniB. BincyrHi Oyab-sKi NMpuUXoBaHI KpuTepii abo 3aBIaHHS, II0 HE PO3MVIANAIMUCA Ha
nomnepeAHix mpakTuyHuX 3aHATTIX (Nel5-21). CrymeHTaM [03BONSIETBCS  BUKOPHCTOBYBATH



nepcoHaNbHI pykonucHi riocapii (Student's Log) sk A0BiIKOBHI MaTepiai, OCKUIBKU iH)KEHEpHA
poboTa B peasIbHOCTI Iepeadadae JOCTYI A0 TEXHIYHOT TOKyMEHTaITii.

Kpurepii oninroBanns (100-0anpHa mkasna):

Baok 1 (Perfect Tenses): 20 6ainiB (10 3aBmanp X 2 6ann).

Baok 2 (Passive Voice): 20 6anis (10 3aBganp X 2 6amm).

Baok 3 (Modal Verbs & HSE): 20 6aiiB (10 3aBmanp X 2 6ann).

Baok 4 (Conditionals & RCA): 20 6aniB (10 3aBnans x 2 6ann).

Baok 5 (Engineering Translation & Reading): 20 6anis (KomruiekcHe 3aBnanHs ).
ITiocymrosa oyinka pospaxogyemucsi cymamusno (maxcumym 100).

2. XPOHOMETPAX TA PEI'JIAMEHT INIPOBEJAEHHS MKP No2

. 09:00 — 09:10: Opranizauiiiaunii eran. IHcTpykTax 3 TexHiku BukoHaHHs MKP. Bupaua
omankiB (Test Papers).

. 09:10 — 10:20 (70 xBuymmH): CamocTiiiHa mHcbMOBa poboTa 3/100yBayiB OCBiTH. Tuia B
aynurtopii. Bukiramay 31ilCHIOE MOHITOPHHT aKaJeMI4HOI TOOPOYECHOCTI.

. 10:20 — 10:30: 36ip pobiT, ekcrpec-aedpudinr (po30ip HAWCKIAIHIMIMX KEHCIB), aHOHC
3MicTOBOTO MO 3.

3. KOHTPOJIbHO-BUMIPIOBAJIBHI MATEPIAJIA (BAPIAHT 1)

Jucnuniaina: [HozemHa MoBa 3a mpodeciiHUM CpSIMYBaHHSIM
Crynenr: I'pyna:
Jara: Omninka: / 100 GamiB

BLOCK 1: PROFESSIONAL EXPERIENCE (PERFECT TENSES) — 20 POINTS
Instruction: You are writing your engineering CV and preparing for a job interview. Choose the
correct tense (Past Simple, Present Perfect, or Present Perfect Continuous) to complete the
statements. Circle the correct option or fill in the blanks.

1. | (drafted / have drafted) more than 50 blueprints in SolidWorks since | started this course.
2. During my internship last summer, | (have calibrated / calibrated) the testing equipment
every morning.

3. We cannot run the CNC machine right now because the maintenance team (has been
replacing / replaced) the spindle bearings all morning, and they are not finished yet.

4. "({Have you ever operated} / {Did you ever operate}) a 5-axis milling machine?" - "Yes, |
have."

5. I (have successfully commissioned / successfully commissioned) two new hydraulic presses
in 2025.

6. Transformation: Convert this active fact into a CV bullet point using Present Perfect: "I fixed
the broken pneumatic system." $\rightarrows$ | the complex pneumatic system.
7. Transformation: Convert this active fact into a CV bullet point using Present Perfect: "I made
the cutting process 15% faster." $\rightarrow$ | the cutting process by 15%.

8. The coolant pump (is leaking / has been leaking) lately, so we need to shut it down for
inspection.

9. He (has overseen / oversaw) the assembly line when the main conveyor belt snapped
yesterday.

10. So far, our quality control department (rejected / has rejected) only three titanium fasteners
out of ten thousand.

BLOCK 2: STANDARD OPERATING PROCEDURES (PASSIVE VOICE) — 20 POINTS
Instruction: As a mechanical engineer, you must write objective documentation. Transform the
following 10 Active sentences into professional Passive sentences. Remove the subjective pronouns
(we/they/the operator) where unnecessary.

1. Active: The CNC machine mills the aluminum block to precise dimensions.

Passive: The aluminum block
2. Active: They quenched the hot steel in an oil bath to increase hardness.

Passive: The hot steel

3. Active: We will assemble the heavy gearbox in the clean room tomorrow.



Passive: The heavy gearbox

4, Active: The maintenance team dismantled the hydraulic pump to find the leak.

Passive:

5. Active: The system constantly monitors the internal temperature during the process.
Passive:

6. Active (Modal): You must disconnect the equipment from the mains before any repair.
Passive: The equipment

7. Active (Modal): The operator should check the hydraulic oil level before every sﬁift.

Passive: The hydraulic oil level
8. Active (Continuous): Stand back! The overhead crane is lifting the heavy engine block right
now.

Passive: Stand back! The heavy engine block

9. Preposition check: The shaft was turned (by / with) a carbide cutting tool (by / with) the
junior machinist. (Select the correct prepositions).

10. Preposition check: The entire cutting path is controlled (by / with) a CNC software system.
(Select the correct preposition).

BLOCK 3: HEALTH, SAFETY, AND ENVIRONMENT (MODAL VERBS) — 20 POINTS
Instruction: You are the Chief HSE Engineer auditing a factory. Fill in the blanks with the correct
modal verb of obligation, prohibition, or permission: [must, must not, have to, don't have to, should,
can].

1. DANGER: You bypass the safety interlock switch on the laser cutter
under any circumstances.

2. This specific lathe features an auto-lubrication system, so you manually
grease the guideways.

3. According to the LOTO procedure, the main power breaker be locked
out before you open the electrical panel.

4. The technical specification states that this robotic arm lift a maximum
payload of 500 kg.

5. It is highly recommended that the coolant filter be replaced every 100
operating hours to prevent clogging.

6. Rewrite (Urgent advice): The motor is overheating rapidly. It is critical that we turn it off
now. $\rightarrow$ We (had better / ought to) turn the motor off now.

7. The factory provides uniform laundering services. Employees wash
their protective gear at home.

8. Titanium dust is highly explosive. You use water-based coolants when
machining it at high speeds.

9. Because the primary belt snapped, we shut down the entire assembly
line immediately. (External necessity).

10.  Only Level-3 certified technicians (are allowed to / have to) override
the door interlock for diagnostic purposes.

BLOCK 4: ALGORITHMS & TROUBLESHOOTING (CONDITIONALS I, II, 1) — 20
POINTS

Instruction: Engineering relies on conditional logic. Complete the sentences by putting the verbs in
brackets into the correct tense for First, Second, or Third Conditionals.
Part A: First Conditional (PLC Logic & Instructions - Type I)



1. If the hydraulic fluid (to leak) , the system pressure (to drop)

immediately.

2. The molten plastic (not / flow) properly unless the extrusion die (to be)
heated to $220"\circ\text{C}$.

3. You (can / operate) this machine provided that you (to wear)
safety goggles.

Part B: Second Conditional (FMEA & Design Hypotheses - Type I1)

4. If we (to replace) the solid shaft with a hollow tube, it (to reduce)
the overall weight of the gearbox. (Hypothetical design).

5. What (you / do) if a high-pressure hose (to burst)

while you were testing it?

6. The gears (not / wear out) so quickly if the lubrication system (to deliver)

oil more consistently.

Part C: Third Conditional (Root Cause Analysis - Type I11)

7. Incident: The sensor failed yesterday, so the boiler exploded.

Analysis: If the sensor (not / fail) , the boiler (not / explode)

8. Incident: The mechanic used the wrong wrench. He stripped the thread.

Analysis: If the mechanic (use) the correct wrench, he (not / strip)
the thread.

9. We (could / save) the spindle if we (shut down) the

system at the first sign of abnormal vibration.

10. Mixed Conditional: If the engineers (to calculate) the thermal expansion

correctly in 2024, the bridge (to be) safe today.

BLOCK 5: ENGINEERING TRANSLATION & ACADEMIC READING — 20 POINTS
Instruction: Read the incident summary below and complete the translation tasks that follow. This
section tests your integrated knowledge of all Module 2 grammar.

EXECUTIVE SUMMARY: INCIDENT #404-B

A catastrophic failure was recorded on the primary conveyor system. The main drive shaft was
sheared off due to extreme torque. Post-mortem analysis revealed that the emergency braking system
had not been engaged. The standard operating procedure dictates that the system must be halted if
vibrations exceed 5.0 mm/s. If the operator had noticed the micro-cracks on the mounting bracket,
the downtime would have been avoided. Moving forward, all brackets will be inspected using
ultrasound.

Task 5.1: Technical Translation (Ukrainian to English - 10 points)

Translate the following 5 sentences into professional Engineering English. Pay strict attention to
syntax.

1. (UKR) Cnouarky ayitoMiHi€Ba 3aroToBKa HajaiiHO (ikcyeTbcs B maTpodi. (Present Simple
Passive).

ENG:

2. (UKR) Bepcrat mae OyTu BiakiIoueHUH Bif Mepexi nepen peMoHTtoM. (Modal Passive -
must).
ENG:

3. (UKR) Skmo BM 3011bLIMTE MIBUIKICTH Pi3aHHS, IHCTPYMEHT 3HOcHUThes mBuame. (First
Conditional).
ENG:

4. (UKR) JlBuryH He 3amycTUThCS, KO BU HE 3aKkpHeTe 3axucHi asepisaTa. (First Conditional
using "Unless").



ENG:

5. (UKR) fxOm nmaTumk cmpaitoBaB BYacHO, cuctemMa He BUOyxHysna 0. (Third Conditional -
RCA).
ENG:

Task 5.2: Analytical Comprehension (10 points)
Based on the text "EXECUTIVE SUMMARY: INCIDENT #404-B", answer the following questions.

1. What was the physical cause of the drive shaft shearing off?

2. Extract one Passive Voice sentence from the text that describes a future action.

3. Extract one Modal Passive sentence from the text that states a rigid rule.

4. Was the emergency braking system engaged during the incident?

5. According to the Third Conditional sentence in the text, what specific observation would have

saved the system from downtime?

(END OF TEST PAPER. DO NOT WRITE BELOW THIS LINE)

4. KJIKOYI 10 TECTIB TA MATPHUIISI OUIHIOBAHHSA (J1J151 BUKJIAJAYA)
Lleli po3ain TNpU3HAYECHUM BHWKJIOYHO JUIS BHUKIAMa4a JUIsS 3a0e3MEeUeHHs CTaHIapTH30BaHOI,
HeynepepkeHoi nepesipku (Trauma-Informed grading).

Block 1 (20 pts - 2 pts each):

1. have drafted (Present Perfect - result up to now).

2 calibrated (Past Simple - finished time "last summer").

3 has been replacing (Present Perfect Continuous - started in past, still ongoing).
4 Have you ever operated (Experience - time unknown).

5 successfully commissioned (Past Simple - exact date "in 2025").

6. have troubleshot / have repaired / have fixed.

7. have optimized / have accelerated.

8 has been leaking.

9 oversaw.

10.  has rejected.

Block 2 (20 pts - 2 pts each):

1. The aluminum block is milled to precise dimensions.

2 The hot steel was quenched in an oil bath to increase hardness.

3 The heavy gearbox will be assembled in the clean room tomorrow.

4 The hydraulic pump was dismantled to find the leak.

5. The internal temperature is constantly monitored during the process.

6. The equipment must be disconnected from the mains before any repair.

7 The hydraulic oil level should be checked before every shift.

8 The heavy engine block is being lifted right now.

9 with / by.

10.  by.

Block 3 (20 pts - 2 pts each):

1 must not (100% Prohibition).

2 don't have to (Lack of obligation).

3 must (Strict procedure / LOTO).

4 can (Ability/Specification).

5. should (Strong recommendation).

6. had better.

7 don't have to / must not (Depending on context, both accepted if justified, generally ‘don't
have to' for lack of need).

8 must not (Explosion hazard).

9 have to (External reality/necessity).

10.  are allowed to (Formal permission).



Block 4 (20 pts - 2 pts each):

leaks / will drop.

will not flow (won't flow) / is.

can operate / wear.

replaced / would reduce.

would you do / burst.

would not wear out / delivered.

had not failed / would not have exploded.

had used / would not have stripped.

could have saved / had shut down.

10.  had calculated / would be.

Block 5 (20 pts):

Task 5.1 (10 pts - 2 pts each sentence for correct grammar syntax):

1. First, the aluminum workpiece is clamped securely in the chuck.

The machine tool must be disconnected from the mains before repair.

If you increase the cutting speed, the tool will wear out faster.

The motor will not start unless you close the safety doors.

If the sensor had triggered on time, the system would not have exploded.

ask 5.2 (10 pts - 2 pts each analytical answer):

Extreme torque.

"Moving forward, all brackets will be inspected using ultrasound.”

"The standard operating procedure dictates that the system must be halted...”

No, it had not been engaged.

Noticing the micro-cracks on the mounting bracket.

5. MPOLEIYPA JEGPU®IHTY TA IIJIBEJEHHS IIIJICYMKIB (10 xB)

Buxkaagau (T): Engineers, time is up. Please pass your papers to the front. The precision you applied
today mirrors the precision required on the factory floor. We have concluded Zmistovyi Modul 2
(3mictoBuit Moaynb 2). You have transitioned from naming parts to writing algorithms, safety
protocols, and post-mortem analyses in English.

The grading will be strict but entirely transparent, based out of 100 maximum points, exactly as
established. Results will be uploaded to the LMS within 48 hours. If any technical discrepancies are
found in your syntax, they will be marked with constructive feedback, not punitive deduction.

In our next session, we begin a new module, focusing on communicative strategies for technical
presentations and defending your engineering design choices in an international forum. Dismissed.
METO/JUYHA PO3POBKA ITPAKTUYHOI'O 3AHATTS Ne 23

HapuanbHa qucuumnuiina: [Ho3eMHa MOBa 32 IPOQECIHUM CIIPSIMYBaHHSIM.

Creuianabnictn: 131 «[Ipuknagna mexaHikay.

OcBiTHbo-nIpodeciiina nporpama: «Komm'torepu3oBaHi MamMHOOY/iBHI BHpPOOHHMIITBA Ta
MpPUKJIaHA MEXaHIKay.

3micToBuii Moay.b 3: [IpodeciiiHa koMyHiKallis Ta pelenTUBHI HaBUUKU B iHxkeHepii (Professional
Communication and Receptive Skills in Engineering).

Tema 3aHATTA: AyAifoBaHHS: PO3YMiHHS IHCTpyKTaxiB 3 oxopoHu mnpani (HSE Briefings) ta
BupoOHnunx Hapan (Toolbox Talks).

Tpusanicts 3auarTs: 90 xpunuH ([Togarok o 9:00).

Tun 3ansarra: [IpakTHUHNUN IHTEHCUB 3 PO3BUTKY PELENTUBHUX HABUUOK (ayA1I0BaHHS) Ha 3acajax
MpeIMeTHO-MOBHOTO iHTerpoBaHoro HapuaHHs (CLIL). MakcumanbHa orinka — 100 6aJis.

1. DYHIAMEHTAJIBHE METOJOJIOT'TYHE OGTPYHTYBAHHS TA META 3AHATTSA
Po3pobka 11b0ro 3aHATTS BiAKpUBAE 3MICTOBMHA MOAYNb 3 1 mepeHOCUuTh (HOKyC i3 rpaMaTHYHOTO
KOHCTPYIOBaHHS Ha peayibHe crpuilHATTS MoBHM Ha ciyx (Listening Comprehension). B ymoBax
pealbHOTO BUPOOHUITBA (II€X, CKJIaJalbHA JIiHIS) KOMYHIKallis BiIOyBaeThcs 3a HAsIBHOCTI
iHTeHcuBHOro (honoBoro mymy (Background Factory Noise). [nctpykraxi 3 oxoponu mpaiii (HSE)
Ta IBHUAKI BUpoOHMYI Hapaau (Toolbox Talks) mpoBomATBCS y BHCOKOMY TeMIli, 4acTo 3i
crenu(piYHUMHU aKIIEHTaMH, PEeAYKIIi€l0 3BYKiB Ta MaCOBaHUM BUKOPHCTAaHHSAM abpeBiatTyp.

CoNoO~wWNE

grwdDE AR OGN



HeBMmiHHs iHkeHepa po3mi3HaTi Ha ciyx koMmanay "'Hit the E-stop!™ abo "Stay clear of the suspended
load" € KpUTHYHUM PUZUKOM TS KHUTTS.

. JIiHrBicTHYHa (KOMYHIKATHBHA) MeTAa:

o CdhopMyBaTn HaBUYKH pO3Mi3HABAHHS TEXHIYHOI aHIIIKCHKOI MOBH Y HIBHIKOMY
nototti moBiieHHs (Connected Speech).

o OmnanyBaTy ayjitoBaHHS 3 METOIO BHIIYYCHHS KOHKpeTHOI iH(popmartii (Listening for
Specific Information: gonycku, HOMepu BepcTaTiB, THCK, 4ac).

o Hapuutucs nekoayBatu po3moBHi iHxeHepHi ckopoderHs (PPE, LOTO, RPM, CNC,
QA) Ta penykosani ¢popmu (gonna, gotta, lemme).

. OcBiTHs (paxoBa) mera: ChopmyBaTu 37aTHICTH MAHOYTHIX MEXaHIKIB PO3YMITH YCHI

Haka3zu MaicTpa 3minu (Shift Supervisor), agexkBaTHO pearyBaTu Ha IMOBIIOMIICHHS MPO aBapiiiHi
CUTYyaIlii Ta po3yMiTu npoueaypu nepenadi 3minu (Shift Handover).

. Ilcuxosoro-nenaroriuna (Trauma-Informed) mera: AynitoBaHHS € OOHUM 13 HaWOUIBII
CTpECOBHUX BH/IIB MOBJICHHEBOI AisUIbHOCTI. Bukiiagau rapanTye 6araTopa3oBe MpOCIyXOBYBaHHS
(MiHIMyM 3 pa3u 17l KOXKHOTO TpeKy). [loMuIiku npu nepiioMy npociayxoByBaHHI HOPMaTi3yIOThCS
SIK YaCTHHA MPOIIecy aJlanTallii CJIyXOBOr0 arnapary A0 aHIJIOMOBHHX 4acTOT. 30epiraeThcsi MpaBUiio
«Crom-cnoBay (Opt-out) y pa3i KOTHITHBHOTO ITEPEBAHTAKECHHSI.

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOrPaMHi pe3yJIbTATH HABYAHHS:

. 3K3, 3K4: 3pmaTHICTh CHUIKYBAaTHUCA Ta po3ymimu 1HO3EMHY MOBY B CTPECOBOMY
npodeciiiHOMy cepeTOBHIIIL.

. CK15: 3pmaTHiCTh HEYXHJIBHO JOTPUMYBATHCS BHMOI OXOpPOHM Tpalli Ha OCHOBI YCHHX
IHCTPYKTaXIB.

. PH3, PH11: Cnpuiimatu TexHIYHY iHPOpMAaIil0 Ha CIyX, aHANII3yBaTH YCHI 3BITH PO poOOTYy
oOJIafHAHHS.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3IIEYEHHS

. Texniuni 3acodu: Mynerumeniiinuii [1K, BucokosiKicHa akycTH4HA cucTemMa (JUIsi TOYHOTO
BiJITBOPEHHS YaCTOT MOBJICHHS Ta (DOHOBHX IIYMiB IIEXY).

. HaBuaiabHo-MeToauuHe 3ale3medeHHsi: PoOoui 3omumtu (Student's Log), ckpuntu
aymiozanuciB (Audio Scripts), MaTpHIli-ONMUTYBaIbHUKH, Oanku 1yt Hotatok (Note-taking sheets).
. Indopmaniiine 3ade3neuennsi: [lnarhpopma LMS (Moodle / Google Classroom) mis
3aBaHTa)K€HH: ayniodaiinis (mp3) i caMOCTIMHOTO OMpaItOBaHHS.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBujnH)

1. Opranizaniiiamii eran (09:00 — 09:05): Beryn 10 ¢hoHeTHKH BUPOOHHUIITBA.

2. Pre-listening (09:05 — 09:20): JlekoayBauHs abpesiaTyp Ta ¢poHoBoro mrymy (20 6ais).

3. Aymio-keiic 1 (09:20 — 09:45): The Morning HSE Toolbox Talk — BunydeHHs 4icIoBUX
naHux Ta npaBui oesnexu (30 6anis).

4. Aynio-keiic 2 (09:45 — 10:10): Shift Handover (Ilepemnaya 3mian) — Po3ymMiHHS TeXHIYHUX
HecnpaBHocteil (30 6aiiB).

5. Post-listening (10:10 — 10:20): TpauckpubyBaHHs KpUTHYHUX KoMaH[ (20 GastiB).

6. Neopudinr ta opranizamis CPC (10:20 — 10:30): [TixpaxyHok OaiB.

4. PO3ITOPHYTHUHM CIHEHAPIM 3AHATTSA TA HABUYAJIbBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiianii eran (09:00 — 09:05)

Bukaagau (T): Good morning, engineers. The time is exactly 9:00. We are starting Module 3. Until
now, you have been reading and writing in a quiet classroom. But real engineering is loud. Pneumatic
pumps hiss, metal strikes metal, and CNC coolant pumps whine. When your supervisor gives you a
safety instruction in a noisy factory, you cannot press "pause,” and you cannot use Google Translate.
You must understand it instantly.

Today, we will simulate the acoustic environment of a mechanical plant. We will listen to authentic
briefings. Do not panic if you don't understand every single word on the first try. Your goal is to
extract the critical engineering data: machine numbers, tolerances, and safety actions. Let's tune our
ears.

ETAII 2. Pre-listening: /lekoxyBannsi BupooHn4oro xapromny (09:05 — 09:20)



T: Before we play the audio, we must prime your vocabulary. Native speakers speak in acronyms
and blended sounds.

Task 1: The Acronym & Jargon Matrix (20 6a.xiB)

Instruction: Match the spoken engineering acronyms or jargon words (1-10) with their full meaning
and Ukrainian translation (A-J).

Spoken Acronym | Full English Term / Meaning UKR Translation Match

/ Jargon

1. PPE A. Health, Safety, and | OxopoHna nparii Ta A0BKULIS |
Environment

2.LOTO B. Personal Protective Equipment | 3acobu IHAWBIAYATBHOTO |

3axucty (313)

3. HSE C. Lockout / Tagout (Safety | I[Ipouenypa ONMOKyBaHHS |
isolation) JKMBIICHHSI

4. E-Stop D. Revolutions Per Minute | OGepTH 3a XBUIHHY -
(Spindle speed)

5. RPM E. Emergency Stop Button KHomnka aBapiifHOT 3yTUHKH

6. Specs F. Quality Assurance / Quality | Koarpoas skocTi _
Control

7.QA/QC G. Specifications | Texniuni xapakTepucTuku /|
(Dimensions/Tolerances) JIOTTYCKH

8. Swarf H. High-visibility (e.g., Hi-Vis | CiTioBinouBarounii (0sr) -
jacket)

9. Hi-Vis I.  Metal chips/debris from | Ctpyxka -
machining

10. Near-miss J.  An accident that almost | Hebe3meuna momis, sikoi mease |
happened YHUKJIH

(Instructor's Keys: 1-B, 2-C, 3-A, 4-E, 5-D, 6-G, 7-F, 8-1, 9-H, 10-J. 2 points per correct match).
ETAII 3. Aynio-keiic 1: The Morning HSE Toolbox Talk (09:20 — 09:45)

T: You are starting your morning shift at an aerospace components factory. The Shift Supervisor is
giving a 2-minute "Toolbox Talk" (mBuaka BupoOHHYa Hapaaa). There is a loud air compressor
running in the background. You must listen and take notes.

. Play 1: Listen for general context (Just listen, do not write).
. Play 2: Listen for specific numbers and machine assignments (Fill in the blanks).
. Play 3: Final verification.

(Buknaoau emuxae ayoioghaiin abo, 3a 8i0CymHOCMI MEXHIKUY, 3a4UMYE CKPUNM Y BUCOKOM) MeMNI,
iMImyro4u 2y4Hull 20710C Matcmpa,).

AUDIO SCRIPT 1: SHIFT SUPERVISOR BRIEFING

"Alright, listen up everyone, gather round. It's 06:00, let's get this toolbox talk done quickly so we
can hit the floor. We have a massive order today for the aerospace division—titanium brackets. The
specs are extremely tight on these, tolerance is plus or minus zero point zero two millimeters ($\pm
0.02$ mm). QA will be rejecting anything outside that, so calibrate your calipers before you start.
Now, safety first. We had a near-miss yesterday on Machine Number 4. A junior mechanic had a
loose sleeve and it almost got caught in the lathe chuck. | want full PPE today. That means safety
glasses, steel-toe boots, and absolutely no loose clothing. Ear defenders are mandatory in Sector B.
Updates on equipment: The 5-axis milling machine—Machine 7—is down for maintenance. The
LOTO protocol is active. Do not touch the main breaker. John, I need you on Machine 2 today. Sarah,
you're on the grinding station. Let's keep the swarf bins empty, the floor clean, and hit our targets.
Any questions? No? Alright, get to work."

Task 2.1: Extracting Hard Data (Listening for Specifics - 15 6aJiB)

Instruction: Fill in the missing engineering data based on the supervisor's briefing.

1. Material to be machined: (brackets)

2. Required Tolerance: $\pm$ mm

3. Machine that caused a near-miss yesterday: Machine Number
4. Specific PPE mandatory in Sector B:




5. Status of Machine 7: (LOTO protocol active)

(Keys: 1. Titanium; 2. 0.02; 3. 4; 4. Ear defenders; 5. Down for maintenance).

Task 2.2: True / False Analytical Listening (15 0axiB)

Instruction: Based on the audio, determine if the statements are True (T) or False (F). If False, write
the correct technical reason.

1. The supervisor says the quality control (QA) will accept parts with a 0.05 mmerror. [ ]
Correction (if false):
2. The near-miss yesterday involved a worker not wearing safety glasses. [ ]

Correction (if false):
3. The operator is allowed to reset the main breaker on Machine 7. [ ]

Correction (if false):

(Keys: 1. False - QA will reject anything outside $\pm 0.02$ mm; 2. False - It involved a loose sleeve
getting caught in the lathe; 3. False - LOTO is active, do not touch the main breaker).

ETAII 4. Aynio-keiic 2: Shift Handover (Ilepexaua 3minn) (09:45 — 10:10)

T: The most critical communication in a factory happens during the "Shift Handover" (mepenaua
smian). The outgoing operator tells the incoming operator what is working, what is broken, and what
needs to be done. We will listen to a dialogue between two CNC machinists, Mark (Night Shift) and
David (Day Shift).

(Buxnadau emukae ayoioghaiin abo 3auumye odianoe).

AUDIO SCRIPT 2: CNC SHIFT HANDOVER

David (Day Shift): Morning, Mark. How was the night shift?

Mark (Night Shift): Rough, to be honest. The Haas CNC is acting up again.

David: What's the issue? Spindle vibration?

Mark: No, the spindle is fine. It’s the coolant pressure. It keeps dropping below 15 PSI. I had to
pause the cycle twice because the cutting tool was overheating. You'd better keep an eye on the
pressure gauge.

David: Got it. Did you check the filter?

Mark: Yeah, I cleaned out the swarf, but I think the pump itself is failing. I logged a ticket with the
maintenance team, but they haven't shown up yet.

David: Alright, I'll chase them up. What about the production run?

Mark: I loaded the G-code for the aluminum flanges. I've run the simulation, and the toolpath looks
clean. But QA rejected the last three parts from my shift. The surface finish is too rough.

David: Rough finish? We might need to replace the carbide inserts. Did you swap them?

Mark: No, I didn't have time. You'll need to do it before you hit cycle start. Also, don't forget to wipe
down the optical sensors on the safety doors; they were glitching around 4 AM.

David: Understood. Coolant pump, carbide inserts, optical sensors. I've got it. Have a good rest,
mate.

Task 3.1: The Handover Checklist (Troubleshooting extraction - 15 6a.xiB)

Instruction: You are David. You need to write down the exact tasks you must perform based on what
Mark told you. Complete the diagnostic checklist.

System / | Status / Problem Action Required by Day Shift

Component

Coolant System | Pressure dropping | 1. Keep an eye on the . 2. Chase up
below 15 PSI. the team.

G-code / | Loaded and | 3. No action needed on the code.

Program simulation run.

Cutting Tools Rough surface finish | 4. Replace the before starting the
on parts. cycle.

Safety Doors Sensors were | 5. Wipe down the
glitching.

(Keys: 1. pressure gauge; 2. maintenance; 4. carbide inserts; 5. optical sensors).



Task 3.2: Technical Inference (Socratic Listening - 15 6aJiB)

Instruction: Answer the questions based on the technical context of the conversation.
1. Why did Mark have to pause the machining cycle twice?

Answer:

(Key: Because the cutting tool was overheating due to low coolant pressure).
2. Did Mark manually test the machine by cutting a test part for the aluminum flanges?
Answer:

(Key: No, he only ran the computer simulation of the toolpath).

3. What is the suspected root cause (Root Cause Analysis) of the rough surface finish on the
rejected parts?

Answer:

(Key: Worn out or dull carbide inserts/cutting tools).

ETAII 5. Post-listening: TpanckpuoyBanus kpurtuynux komann (10:10 — 10:20)

T: Inan emergency, there is no time for polite grammar. Engineers use the Imperative mood, shouted
loudly. In this final task, | will read 5 short, high-stress emergency commands. | will read them very
fast, only twice. You must transcribe (write down) exactly what you hear. Spelling counts.

Task 4: High-Stress Dictation (20 6a.iB - 4 6aju 3a peyeHHs1)

(Buxnadau 3auumye peuenHs pizKo, iMimyuu eKcmpeHry cumyayiro)

1. (Teacher reads): "Hit the E-stop! The spindle is crashing!"

(Student writes):
2. (Teacher reads): "Kill the power at the main breaker!"

(Student writes):
3. (Teacher reads): "Clear the area! Suspended load overhead!"

(Student writes):
4. (Teacher reads): "Evacuate! We have a severe hydraulic leak!"

(Student writes):

5. (Teacher reads): "Do not touch that panel! LOTO is active!"
(Student writes):

(Instructor checks for accurate transcription of critical vocabulary: E-stop, crashing, breaker,
suspended load, evacuate, hydraulic, panel).

ETAII 6. le6pudiunr Ta opranizaniss CPC (10:20 — 10:30)

Pedurexcis (Wrap-up):

T: Excellent focus today, engineers. Let us tally your maximum 100 points:

. Task 1 (Acronym Matrix): 20 points.

. Task 2 (Toolbox Talk Extraction): 30 points.

. Task 3 (Shift Handover Analysis): 30 points.

. Task 4 (Emergency Dictation): 20 points.



You have proven that you can bridge the gap between academic textbook English and real-world
factory floor communication. You successfully extracted critical tolerances, identified mechanical
faults from a dialogue, and processed high-stress safety commands. This fulfills your professional
outcomes (PH3, PH11) for receptive skills.

Opranizaunis Camocriiinoi podortu cayxauis (CPC):

BianmosigHo 1o mporpamu, camocTiiiHa po0oTa chpsiMOBaHa Ha MOAAIBINY aJamnTalliio CIyXy 10
IH)KEHEPHOTO aKIICHTY.

. 3aaanns 1 (Video Comprehension): Ha miardopmi LMS 3aBaHTa)keHO MTOCHIaHHS Ha 3-
XBWJIMHHE aBTeHTHUYHE Bifeo 3 YouTube (kanan Haas Automation a6o Titans of CNC). Bineo
ACMOHCTPYE€ HAJIAITYBaHHS TOKApHOI'O BEPCTAaTa.

. 3aBaannd 2 (Shadowing & Glossary):

1. [lepernsanyTy Bijieo MiHIMYM JBIYi.

2. Bunucaru 10 HOBHX TEeXHIYHUX TEPMiHIB, SKi BH 710Y)/1u, 3BEPHYBILHN yBary Ha iXHIO
peansHy BUMOBY. [lomatu ix g0 cBoro Student's Log 3 TpaHcKpuUIIIIi€TO.

3. Hanucatu xopoTkuii 3BiT (5-7 pedeHb aHTIIHCHKOI0O MOBOKO) MPO TE€, SKY came

OTepallil0 BHKOHYBAaB OIEpaTop Ha Bimeo (BUKopucTOBYrOUM Passive Voice Ta JeKCHKY 3
ayzairoBaHHs: coolant, inserts, E-stop, RPM).

. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0
nouatky [Ipaktuunoro 3ausaTTs Ne24. Bimeo MoXHA meperisiiaTH 3 YBIMKHEHUMH aHTIIHCHKHMU
CyOTUTpaMu /7S 3HM>KEHHSI KOTHITUBHOTO HAaBAaHTAXKEHHS.

. ACHHXPOHHUI KOHTPOJb: POTO TII0CAPi0 Ta TEKCTOBHIA (hailsl 31 3BITOM 3aBAaHTAXKHUTH Ha
mwiarpopmy LMS y posain "Module 3: Practical 23 - Listening". OuiHroBaTUMEThCSI TOYHICTb
BHJTyYCHHS TEPMIiHOJIOTII Ta MPAaBHIBHICTh TPAMATHYHOI CTPYKTYPH 3BITY.

METOJUYHA PO3POBKA IPAKTUYHOI'O 3AHATTS Ne 24

HapuanbHa qucuumiina: [HozeMHa MOBa 32 IPOQECIHHUM CTIPSIMYBaHHSIM.

CrenianabnicTb: 131 «[Ipuknagna MexaHika.

OcBiTHbo-npodeciiina mnporpama: «Komm'torepu3oBani MammHOOYIiBHI BHpPOOHHIITBA Ta
IIPUKIIAJHA MEXaHIKay.

3microBuii MoayJsb 3: [Ipodeciiina komyHIKallis Ta pelleNTUBHI HaBUYKHU B iHxkeHepil (Professional
Communication and Receptive Skills in Engineering).

Tema 3aHATTA: AyAilOBaHHS: CHPUUHATTS (axoBUX Mpe3eHTaliidl (poboTa MexaHI3MiB).
JlekolyBaHHS Bi3yaJbHO-aKyCTHUHOI iH(opMariii.

TpuBajicts 3ansarrs: 90 xsunuH (ITogaTok o 9:00).

Tun 3ansarTa: [IpakTHYHNN IHTEHCUB 3 PO3BUTKY PELIEITUBHUX HABUYOK (ay/1IFOBAHHS) Ha 3aCaiax
peIMeTHO-MOBHOT0 1HTerpoBaHoro HapuaHHs (CLIL). MakcumanbHa oninka — 100 6aJis.

1. DYHIAMEHTAJIBHE METOAOJIOI'TYHE OGTPYHTYBAHHS TA META 3AHSTTA
Po3poOka 1poro 3aHATTS CHOpSIMOBaHA HAa PO3BUTOK 3AAaTHOCTI 37100yBadiB OCBITH PO3YMITH
CTPYKTYpOBaHe, MiIrOTOBJICHE aKajieMiuHe Ta TexHiuHe MoBieHHs (Technical Presentations, Product
Demonstrations, Engineering Lectures). B iHxeHepHiil npakTuii ¢axiBii NOCTIHHO CTUKAIOTHCS 3
HEOOXITHICTIO CITyXaTH Mpe3eHTalli HOBOro obJagHaHHs, OpaTH y4yacTb Y MDKHAPOJHHUX BeOiHapax
Ta aHaJII3yBaTH BIJI€OIHCTPYKIII.

CknasiHICTh LIOTO BUAY ay[dilOBaHHS MOJATaE y HEOOXITHOCTI OJHOYACHOTO CIPHUUHATTS JBOX
MOTOKIB iH(opMaIlii: aymianpHOro (ITPOMOBa JOTOBIada) Ta BizyasbHOTO (KpecneHHs, 3D-momen,
rpadiky Ha craijax).

. JlinrpictnuHa (KOMyHiKaTHBHA) MeTa:

o 3acBoiTM MOBHI Mapkepu-opieHTHpH (Signposting Language), sxi gomoBigayi
BHUKOPHCTOBYIOTB JIsl CTPYKTYPYBaHHS Ipe3eHTaltii (moving on to, as you can see on this diagram,
this results in).

o OnanyBatu kiHeTnuHy jekcuky (Kinetic Vocabulary) mng omucy pyxy, cui Ta
B3aeMoJii nerasneii: to mesh, to reciprocate, to convert, to actuate, to transmit.
o HaBumuTHcs criBBIAHOCUTH MOYYTHM OMKC 13 KOHKPETHUMH BY3JaMH Ha TEXHIYHIN

cxemi (Diagram Labeling).



. OcBiTHs (paxoBa) meta: ChopmyBaTH 31aTHICTh MaiOyTHIX (haxiBIiB PO3YMITH IPUHIUITH
pOOOTH CKIAQAHUX MEXaHIYHHUX BY3JI1B (TUIAHETAPHUX PEIYKTOPIB, KYJIbKOBO-TBUHTOBHUX Iepeay) Ha
OCHOBI aHTJIOMOBHHX TEXHIYHHX JOTMOBIICH.

. IIcuxosaoro-nexaroriuda (Trauma-Informed) mera: 3HwKeHHsS piBHS CTpecy Iij dYac
ayIitoBaHHS uepe3 BUKopucTtanHa merony «Scaffolding» (moctymoBa moOymoBa omop). 3modyBadi
CIIOYATKy OTPUMYIOTh JIEKCHMYHY 0a3y Ta Bi3yajdbHI CXEMH, 1 JIMIIE TMOTIM CIIyXalTh TEKCT.
I"apanTtyerbscst MiHiMyM 2-3 ipociyxoByBaHHs. OLIHIOETHCS HE a0CONIOTHE PO3Mi3HABAHHS KOKHOTO
CIIOBa, a 3/1aTHICTh BUJIYYHTH KJIFOUOBY iHKeHEpHY Joriky. Jlie mpasuiio «Cror-cioay (Opt-out).
®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HaB4YaHHs (3rignHo 3 OIIII):

. 3K3, 3K4: 3parHIiCTh pO3yMITH IHIIOMOBHI IpE3eHTallliHI Marepiaiu y mnpodeciiHoMy
CEpPEIOBHIIII.

. CK6: 3aatHicTh onMcyBaTH Ta KJacu(PiKyBaTH TEXHIUHI 00'€KTH, PO3YMITH IPUHITUITN IXHBOT
i1 Ha OCHOBI ay/Ii0BiI3yaTbHUX JHKEPEIL.

. PH3, PH11: Cnopuiimati TexHiuHY iH(OpMaIli0 Ha CIIyX, aHATI3yBaTH YCHI JOMOBIII PO
pobOTYy MeXaHI3MiB.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3ITEYEHHS

. Texniuni 3aco6u: MynbTUMeTIHHUN KOMIUIEKC (ITPOEKTOP, EKPAaH, BHCOKOSKICHA aKyCTHYHA
cucrema).
. HaBuajabHo-MeToauuHe 3a0e3medeHHsi: PoOoui 3omutu (Student's Log), ckpunrtu

npe3eHTallii (HaTarThCs nic/isi BAKOHAHHS 3aBIaHb JUISI CAMOIIEPEBIPKHU), PO3AATKOBI MaTepiaiu 3
KiIHEMaTHYHUMH CXeMaMHu MeXaHi3MiB (0e3 miamucis).

. Indopmaniiine 3ade3mevennsi: I[Tnarpopma LMS (Moodle / Google Classroom) mis
3aBaHTaXeHHS ayAiodaiinis.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBuJjinH)

1. Opranizaniiinunii eran (09:00 — 09:05): BeTyn 10 akaeMidHOTO ayTilOBaHHS.

2. Pre-listening 1: Signposting & Kinetic Verbs (09:05 — 09:20): CtpykTypHi Mapkepu Ta
niecnoBa pyxy (30 6aiiB).

3. Aynio-keiic 1 (09:20 — 09:50): IIpesenraris «The Planetary Gearset» — Makpo-ay/1itoBaHHS

Ta poborta 31 cxemoro (30 GaiiB).
4, Aynio-keiic 2 (09:50 — 10:15): IlpesenTtamis «The CNC Ball Screw Assembly» — Mikpo-
aynitoBaHHs, BUIy4eHHs cnienudikariit (30 6amiB).

5. Post-listening (10:15 — 10:25): Cunte3s indopmariii Ta 3B0poTHil 3B's130k (10 OaiB).

6. Jeopudinr ta opranizauis CPC (10:25 — 10:30): ITinpaxyHok OaiB.

4. PO3IOPHYTUU CHEHAPII?'I 3AHATTA TA HABYAJIbBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiianii eran (09:00 — 09:05)

Bukaagau (T): Good morning, engineers. Today we shift our focus from the noisy factory floor to
the conference room. When an engineering company launches a new product, or when a senior
engineer explains a new transmission system, they give a technical presentation.

Unlike a casual conversation, a presentation is highly structured. The speaker will guide you using
specific phrases, almost like a verbal blueprint. Your task today is to follow that blueprint, listen to
the descriptions of forces and motions, and map that spoken data directly onto the blank technical
drawings in front of you.

ETAII 2. Pre-listening: Signposting & Kinetic Verbs (09:05 — 09:20)

T: Before we listen, we must understand how presenters navigate their speeches and how they
describe movement.

Task 1: The Presenter's Map (Signposting Language) (15 6aJiB)

Instruction: Technical presenters use 'signposts’ to tell you where they are in the presentation. Match
the signposting phrases (1-5) with their functional purpose (A-E).

Signposting Phrase Functional Purpose Match
1. "Let’s start by looking at the core | A. Directing attention to a specific part
component..." of a diagram.




2. "If you look closely at this cross-section..."” | B. Explaining a cause-and-effect |
relationship.

3. "Now, moving on to the lubrication | C. Concluding or summarizing the |

system..."” mechanism's value.

4. "Consequently, this translates high speed | D. Transitioning to a completely new |

into high torque." topic.

5. "To sum up, this assembly guarantees zero | E. Introducing the very first topic of the |

backlash." presentation.

(Instructor's Keys: 1-E, 2-A, 3-D, 4-B, 5-C. 3 points per correct match).

Task 2: Kinetic Verbs — The Language of Motion (15 6axiB)

Instruction: In applied mechanics, parts do not just "move". They perform specific actions. Match the
kinetic verbs (1-5) with their technical definitions and Ukrainian translations.

Kinetic Verb | Technical Definition in Mechanics UKR Translation Match

1. to mesh A. To change one type of motion into | mepeTBoproBaTH -
another (e.g., rotational to linear).

2. to transmit | B. To move backwards and forwards in | 3giificaroBaTi 3BOPOTHO- |
a straight line. HOCTYNAJIBHUN PYyX

3. to convert | C. To pass power, force, or torque from | nepenaBatu (MOMEHT, CHITY)
one component to another.
4. to | D. To cause a machine or device tO | mpUBOAMTH B IitO
reciprocate operate / to trigger movement.
5.to actuate | E. (For gear teeth) To engage or lock | BxoauTu B 3aucricHHS
together with another gear.
(Instructor's Keys: 1-E, 2-C, 3-A, 4-B, 5-D. 3 points per correct match).

ETAII 3. Aynio-keiic 1: The Planetary Gearset (09:20 — 09:50)

T: You are attending a mechanical engineering seminar. The speaker is explaining the principles of
an Epicyclic Gearing system, commonly known as a Planetary Gearset (ITnanerapHa nepemaga). You
have a blank diagram in your Workbook. You must listen to the presentation and identify the parts.
(Buknaoau emukae ayoiogaiin abo axademiuno, 3 4imkow apmuKVIAYIE0 ma nay3amu, 3a4umye
mekcm npezenmayii. Texcm yumaemocs 086iui).

AUDIO SCRIPT 1: THE PLANETARY GEARSET PRESENTATION

"Good morning, everyone. Thank you for attending this session on advanced power transmission.
Today, | am going to explain the fundamental operation of the planetary gearset. This mechanism is
crucial in automatic transmissions and heavy machinery because it offers excellent torque
multiplication in a very compact space.

Let's start by looking at the core components. If you look at the diagram on the screen, you will see
four main elements. Right in the absolute center, we have the Sun Gear. Just like our solar system, it
sits in the middle. The input shaft is typically connected to this sun gear, so it provides the initial
rotational force.

Now, moving outward from the center, you will notice three smaller gears surrounding the sun gear.
These are the Planet Gears. Their teeth directly mesh with the teeth of the sun gear. As the sun gear
turns, it forces these planet gears to rotate.

However, these planet gears don't just float in space. They are held together by a structural frame
called the Carrier or Planet Carrier. You can see it connecting the centers of the three planet gears.
When the planet gears orbit the sun gear, they force the entire carrier to rotate.

Finally, if you look at the outer edge of the entire assembly, there is a large internal gear with teeth
on the inside. This is the Ring Gear. The planet gears mesh with the inside of this ring gear. By
holding one of these components stationary—for example, if we lock the ring gear so it cannot move—
the interaction between the sun and planet gears will drastically alter the output speed and convert
high RPM into massive torque. Thank you, let's look at a practical demonstration."

Task 3.1: Visual Decoding (Diagram Labeling - 12 6axiB)

Instruction: Based on the spatial descriptions in the audio (center, surrounding, connecting, outer
edge), label the 4 components on your diagram.

(Y 30muumax cmyoenmis - cxema nianemaproi nepedaui 3 NOPoICHiMu sunockamu 1-4).




Component in the absolute center:
The three smaller gears:
The frame holding the smaller gears:
The large outer component with internal teeth:
(Keys 1. Sun Gear; 2. Planet Gears; 3. Carrier / Planet Carrier; 4. Ring Gear. 3 points each).
Task 3.2: Mechanical Logic (True/False - 10 6a.iB)

Instruction: Determine if the statements are True (T) or False (F) based on the presentation.

1. Planetary gearsets are large and take up a lot of space. [ ]

2. The input shaft is usually connected to the Ring Gear. [ ]

3. The teeth of the planet gears mesh with BOTH the sun gear and the ring gear. [ ]

4. To multiply torque, all components must be spinning freely at the same time. [ ___ ]

(Keys: 1. False (they are compact); 2. False (connected to the Sun Gear); 3. True; 4. False (one
component must be held stationary/locked). 2.5 points each).

Task 3.3: Synonym Matching (Listening for Meaning - 8 6aJiB)

Instruction: The speaker used specific words. Match the speaker's word to its technical synonym.

el N =

1. "Multiply" (torque) $\rightarrow$ A. Transform

2. "Compact" (space) $\rightarrow$ B. Increase / Amplify

3. "Convert" (RPM) $\rightarrow$ C. Space-saving / Small

4. "Stationary" (component) $\rightarrow$ D. Fixed / Not moving

(Keys: 1-B, 2-C, 3-A, 4-D. 2 points each).

ETAII 4. Aynio-keiic 2: The CNC Ball Screw Assembly (09:50 — 10:15)

T: Moving from rotational power to linear precision. In CNC machines, you need to move the heavy
cutting table perfectly in a straight line. Standard threaded rods have too much friction. The solution
is the Ball Screw Assembly (KynbkoBo-rBuntoBa nepenada). This is a highly technical product
demonstration. Listen for micro-details: materials, percentages, and mechanical advantages.
(Buxnadau 3auumye abo emukae opyeuil ckpunm. Temn mpoxu weuowiuil, iMimyouu Komepyiiry
npezenmayiro. Yumaemucs 06iui).

AUDIO SCRIPT 2: PRODUCT DEMONSTRATION - PRECISION BALL SCREW

"Moving on to the linear motion systems of our new 5-axis mill. As you know, traditional lead screws
suffer from high sliding friction and rapid wear. To solve this, we have integrated a high-precision
Ball Screw Assembly.

How does it work? The system consists of a threaded shaft, a nut, and precision steel balls. Instead
of the nut threads rubbing directly against the screw threads, the steel balls circulate through the
grooves between them. Essentially, the sliding friction is entirely converted into rolling friction.
Consequently, this design achieves an incredible mechanical efficiency of over 90%, compared to
just 40% in standard lead screws.

If you look closely at the cross-section of the nut on this slide, you will see a return tube. When the
balls reach the end of the thread, they are scooped up by this return tube and fed back to the beginning
of the nut, creating a continuous closed loop.

The most critical advantage for CNC applications is the elimination of backlash. Backlash is that
loose play or physical gap you feel when you reverse the direction of a standard screw. By pre-
loading the steel balls with a slightly larger diameter than the groove, we create a tight interference
fit. To sum up, this guarantees zero backlash, meaning when the servo motor reverses direction, the
cutting table responds instantly with absolute micrometer accuracy."

Task 4.1: Fill in the Technical Specs (Micro-listening - 15 6aJiB)

Instruction: Listen carefully and fill in the missing engineering data and terminology.

1. The three main components are the threaded shaft, the , and precision
balls.

2. The mechanism converts sliding friction into friction.

3. The mechanical efficiency of this ball screw is over %, compared to standard

screws at %.

4. The component that guides the balls back to the beginning is called the tube.

5. By pre-loading the balls, the manufacturer guarantees zero , ensuring absolute

micrometer accuracy when reversing direction.



(Keys: 1. nut/ steel; 2. rolling; 3. 90/ 40; 4. return; 5. backlash. 3 points per line).

Task 4.2: Concept Comprehension (Socratic Q&A - 15 6aiB)

Instruction: Answer the questions based on the technical explanation provided in the audio.
1. Engineering Logic: Why do traditional lead screws experience rapid wear?
Answer:

(Key: Because they suffer from high sliding friction / the threads rub directly against each other).
2. Definition Extraction: How does the speaker define the term "backlash™?
Answer:

(Key: It is the loose play or physical gap felt when reversing the direction of a screw).

3. Mechanical Design: How exactly does the manufacturer eliminate this backlash in the ball
screw?

Answer:

(Key: By pre-loading the steel balls (using balls with a slightly larger diameter) to create a tight
interference fit).

ETAII 5. Post-listening: Cunre3 indgopmamnii (10:15 — 10:25)

T: Asan engineer, you don't just listen; you report. You have taken notes on the Ball Screw Assembly.
Now, you must write a short, professional summary for your Chief Engineer explaining why the
factory should upgrade to this mechanism.

Task 5: The Executive Summary (10 6aJiB)

Instruction: Write a 3-sentence summary of the Ball Screw mechanism using the Passive Voice and
the specific data you extracted (efficiency %, friction type, and backlash).

Drafting Space (Student's Log):

Sentence 1 (Friction & Components):
Sentence 2 (Efficiency):
Sentence 3 (Backlash & Accuracy):

(Example of a perfect response for max points: "In this assembly, sliding friction is converted into
rolling friction by circulating steel balls. As a result, an efficiency of over 90% is achieved.
Furthermore, zero backlash is guaranteed, which ensures micrometer accuracy for CNC
operations.™)

(Instructor evaluates based on the inclusion of the 3 technical facts and correct sentence structure).
ETAII 6. 1e6pudinr ta opranizaniss CPC (10:25 — 10:30)

Pedurexcis (Wrap-up):

T: Excellent analytical listening today. Let us verify your 100-point total:

. Task 1 & 2 (Pre-listening VVocabulary): 30 points.

. Task 3 (Planetary Gearset - Macro): 30 points.

. Task 4 (Ball Screw - Micro): 30 points.

. Task 5 (Executive Summary): 10 points.

Today, you proved you can process dense, continuous English speech. You successfully decoded the
visual logic of a planetary gear and extracted precise efficiency data for a CNC mechanism without
seeing the text. This is the exact skill required to attend international machinery expos, understand
vendor presentations, and stay current with global technological advancements. You have
successfully met the criteria for PH11 (analyzing oral reports on mechanisms).

Opranizauis Camocriiinoi poooru cayxauis (CPC):



BignosigHo no poGouoi mporpamu, camocTiiiHa po0oTa 3aKpilIIOE HABUYKH Aayi0Bi3yaJlbHOTO
TEKOTyBaHHSI.

. 3aBaanns 1 (Video Comprehension): 3naiitu Ha tuiatdopmi YouTube HaBuanbHe Bineo
(animariro) anrmiiicekkoro MoBow 3a 3amutoM "How a differential gear works" (Sk mparittoe
mudepentiian). PekomennoBanuii kiaacuunuii kanan — US Auto Industry (1930s) a6o cywachi 3D-
aHiMarii Bix Lesics.

o 3apaannda 2 (Diagram Creation):

1. [lepernsnyTu Bizeo.

2. Bin pyku HamamroBaTH CHPOIIEHY KiHEMAaTH4YHY CXemy audepeHIiiaiia y CBOEMY
po6OYOMY 3OIITHTI.

3. [TigmucaTn aHTTIMCHKOI0 MOBOIO MiHIMYM 4 KJIIOUOBI JeTaji, sSIKi BH PO3Mi3HAIN 3
aymiogopixkku (Harnpukiaz: drive shaft, pinion gear, ring gear, spider gears, axle).

4, HanucaTtu 2 pedeHHs aHTIIHCHKO0, MO MOSCHIOITH TOJIOBHY (YHKIIIO MEXaHi3My
(4oMy KoJieca MMOBUHHI 00EPTATHCS 3 PI3HOIO MIBHJIKICTIO B IIOBOPOTI).

. Taiim-menexxment (Trauma-Informed Policy): [lemnaiin BUKOHaHHS 3aBIaHHS — [0

nouatky Ilpaktuunoro 3aHsaTTs Ne25. J[03BOJNSETbCS BUKOPUCTAHHS CYOTUTPIB AJIS MOJICTTLICHHS
PO3yMiHHS TEXHIYHOTO TCKCTY.

. ACHHXPOHHHUIT KOHTPOJIb: SIKicHE OTO HAMATHLOBAHOI CXEMH 3 MIANKUCAMU Ta MOSICHEHHSIM
3aBaHTXUTH HA 1atrGopmy LMS (Moodle / Google Classroom) y po3ain "Module 3: Practical 24 -
Mechanisms". OIliHIOBaTUMETbCS TPABUJIIBHICT CITIBBITHECEHHS aHIMIHCBKOIO TepMiHA 3
HaMaJIbOBAHOIO JIETAILTIO.

METOJUYHA PO3POBKA IPAKTUYHOI'O 3AHATTS Ne 25

HapuanbHa qucuumiina: [HozemMHa MoBa 3a npodeciinum crpsimyBanHsM. CnenianbHicTb: 131
«[Ipuknagna mexanika». OcBiTHbO-npodeciiina nporpama: «Kommn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHUIITBA Ta MPHKJIATHA MeXaHikay. 3micTtoBuii Moaynab 3: IlpodeciiiHa koMmyHiKalis Ta
pelenTUBHO-IPOAYKTUBHI HaBuuku B iHkeHepii (Professional Communication and Productive
Skills). Tema 3ansrTs: ['oBopinHs: BeneHHs npodeciitnoro mianory B uexy (Speaking: Conducting
a professional dialogue on the shop floor). OmepariuBHa KOMyHIKaIlisi, 3BiTYBaHHS Ta KOMaHIHA
po6ota (Operational Communication, Reporting, and Teamwork). TpuBaJiicts 3ausitTsi: 90 XBUIMH
(2 axamemiuni roaunu). Tum 3ausarra: Ilpaktuynuii MoBnenHeBudt iHTeHcuB (CLIL) 3
BUKOPHUCTAHHSM POJILOBUX CUMYJISLIN Ta KeHic-METOYy.

1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTS
Po3poOka 1poro 3aHATTS NEPeBOAMTH 3700yBauiB OCBITH BiJ PELENTUBHOTO CHPUUHATTS
(ayniroBaHHS, YWMTaHHS) 1O aKTUBHOI Mpoaykuii MoBieHHa (Speaking). YMoBH pearbHOTO
MalHOOy1BHOTO BUpoOHUIITBA (Shop Floor) BumararoTh cnernugiyHoro CTUII0 KOMYHIKAIlll: BOHa
Mae OyTH JaKOHIYHOIO, OJHO3HAYHOIO Ta IIBHIKOK. Y IIeXy HeMae uyacy Ha CKJIaJHiI BBIIHI
KOHCTPYKLII YW aKaJeMIYHy BBIWINBICTb. ['0OJIOBHUI NpPIOPUTET — TOYHICTh NEpeaadl TEXHIYHUX
napameTpiB Ta Oe3neka.

. JlinrBicTnuHa (KOMyHiKaTHBHA) MeTAa:

o CdhopmyBaTu HaBUUKM BHUKOPHCTAHHS KOPOTKMX KOMYHIKaTUBHUX (opmyn (Short
Responses & Acknowledgements) mans poboTH B ymMoBax BHCOKOro piBHs mymy: Copy that, Say
again, Loud and clear, Understood.

o OnaHyBaTH JEKCHUKO-CHHTAKCHYHI TATEPHHU Ui 3alUTy CTaTycy oOJaJHaHHS,
3BiTYBaHH Mpo HecrpaBHOCTI (Troubleshooting reports) Ta neneryBanHs 3aBAaHb.

o BinmpairoBaTtu iHTOHALIMHI MO IMIIepaTUBIB (HaKa3iB) B €KCTPEHUX CHUTYaIlisX
(Emergency Commands).

o OcsiTHs (paxoBa) mera: 3a0e3MeUNTH 31aTHICTh MaOYTHIX MEXaHIKIB BECTH J1aJIOT ITi]I
yac HayaromkeHHs BepctariB (Machine Setup), mepenaui 3minu (Shift Handover) ta cminsHOrO
YCYHEHH$ aBapiii, BUKOPUCTOBYIOUYH By3bKO()ax0BY aHIIIMCbKY MOBY 0€3 BTpAaTH TEXHIYHOT'O 3MICTY.
. Ilcuxosoro-nenaroriudia (Trauma-Informed) mera: ['oBOpiHHS i1HO3EMHOIO MOBOIO,
0co05MBO y (opmMaTi CUMYJSALIT CTpecOBUX poOOYMX CHUTYallill, 4aCTO BUKJIMKae MOBHHUU Oap'ep
(Language Anxiety). Buxiiagau cTBoproe atMmocdepy «mpaBa Ha HOMUIKY». OLIHIOETHCS 34aTHICTD
BUPIIIMTH 1H)KEHEPHY 3a/ladyy KOMYHIKaTHMBHHM IUISXOM, a HE iJealbHa OpuUTaHChKa BUMOBA.



BukopucroByerscst nmpunuun "Scaffolded Roleplay" — cTynenTn 3aBxaM MaioTh nepea o4uMa
OTIOpPHI MaTPHIIi J1aJIOTiB.

®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HaB4YaHHs (3rigno 3 OIIII):

o 3K3, 3K4: 3naTHicTh iHIIFOBATH Ta MIATPUMYBATH MPOGECIHHMM T1a0T IHO3EMHOIO MOBOIO,
MIPAIFOBATH B MIXKHAPOTHIN KOMaH/II.

. CK13: 3parnicte 0 mpodeciiiHoi KoMyHIKalii mig dYac eKcIuTyaTalii Ta pEeMOHTY
TEXHOJIOTIYHOTO 00JIaIHAHHS.

. PH10: BibHO CIJIKyBaTHCSl YCHO, 3aCTOCOBYIOYM (DaXOBY TEPMIHOJIOTIIO JJIsi BUPIIICHHS
OTepaTHBHUX BUPOOHUYHX 3a7ad.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3ITEYEHHS

. Texniuni 3acodou: Mynprumenivinuii I1K, akycTudna cuctema (BHKOPHCTOBYETHCS IS
YBIMKHEHHS (DOHOBOTO iHAYCTPiaJbHOTO INyMy IIiJf Yac POJBOBHUX Irop Ui IIiJABHUIICHHS
PEANTICTUYHOCTI), CEKYHAOMIP IS JIIMITYBaHHS 4acy JOTOBIICH.

. HaBuajabHo-MeToquuHe 3a0e3medyeHHs: PoOoui 3ommtu (Student's Log), xkapTku mms
posiboBuX irop (Cue Cards), Tabmuii cTaHIapTHUX KOMYHIKQTUBHHUX MpoTokodiB (Communication
Matrices).

. Indopmaniiine 3a6e3nevyenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBuJjinH)

1. Opranizaniiinuii eran Ta KomynikatusHa posmunka (Warm-up) — 10 xa.

2. Jlekcnunuii 6,10k 1: Shop Floor Vocabulary & Protocols (®pa3zeonoris nexy) — 15 xs.

3. KomynikatuBuuii apuwib: Transforming Academic to Industrial (Tpancdhopmarris
cTHiI0) — 15 XB.

4. CunpsimoBana npaktuka: Shift Handover Dialogues (Ilepegaua 3minu B nmapax) — 20 XB.
5. Binbna komynikanisi: Emergency & Troubleshooting Scenarios (Cumyssimis aBapiit) — 20
XB.

6. Jeopudinr, nixsenenns nigcymkis ta opranizauis CPC — 10 xs.

4. PO3IOPHYTHM CIEHAPIA 3AHATTS TA HABYAJBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiinuii eran (10 xB)

Bukaanau (T): Good morning, engineers. Today we stop writing and start talking. Imagine you are
on a factory floor in Germany or the USA. The CNC mill is running at 10,000 RPM, the pneumatic
presses are slamming, and you are wearing earplugs. If you try to say, "Excuse me, could you please
be so kind as to hand me the digital caliper?", your colleague will not hear you, and the machine
might crash while you speak.

Factory English is an operational tool. It is short, punchy, and highly standardized. You must speak
clearly, confirm every number you hear, and know how to report a fault in five seconds or less. Today,
we will learn the radio-style protocols of the shop floor. Every task today requires you to speak out
loud. Let's power up.

ETAII 2. Jlekcuunuii 610k 1: Shop Floor Vocabulary & Protocols (15 xB)

T: First, we need to load your operational vocabulary. We will break this down into three crucial
categories: Radio/Noise Protocols, Status Reporting, and Directing Action.

Task 1: The Communication Protocol Matrices (15 6axiB) Instruction: Analyze the following
matrices. You will use these phrases exclusively during today's roleplays. Memorize the functional
differences.

Matrix A: High-Noise / Walkie-Talkie Protocols (ITpoTokosin minTBepkenHs) V yexy su nikoau
He sionosioacme npocmo "Yes" abo "No". Bu niomeepoicyeme ompumanusn ingopmayii abo
npocume nosmopumiu.

Phrase (English) Meaning / Context Ukrainian
Equivalent

"Copy that.”" / ""Roger." I heard you and | understand. [TpuiinsTo.
3po3yMmiB.

"Say again?" / '"Come || didn't hear you because of the noise. | [ToBropu? He

again?"’ Repeat. pO34yB.




"Loud and clear." I can hear you perfectly over the noise. Yyto no0Ope (4iTKO).

""Stand by." Wait a moment, | am checking or doing | 3a4ekaii. Ouikyii.
something.

"Negative." /| Strict No / Strict Yes (used to avoid | Hisk ui./ Tak To4HO.

" Affirmative.” confusion).

Matrix B: Equipment Status Reporting (3BiryBanusi npo cran o0nagnanns) Koau maticmep
numac "What's the status?", éu macme Mmummeso oyiHumMu CMaw iiHii.

Phrase (English) Meaning / Context Ukrainian Equivalent
""Running smooth." Everything is operating normally. Ipartoe 6e3 3001B.
"Down for | The machine is turned off for | 3ynuneno Ha
maintenance." scheduled repair. TEX00CIYrOBYyBaHHS.
"Acting up." The machine is behaving strangely or | bapaxnuTts, IPaIoe 3
glitching. epebosIMH.
"Jammed." / "'Stuck." | A physical blockage has stopped the | 3aknuuuo. 3actpsrio.
mechanism.
"Out of spec.” The parts produced do not meet the | Buxoauts 3a Mexi J0MyckiB
tolerances. (Opax).
Matrix C: Action & Delegation (B3zaemonuist 3 koJseramu) [[leuoxi incmpykyii nanapnuxy.
Phrase (English) Meaning / Context Ukrainian Equivalent
"Give me a hand with | Help me lift or fix this. JIOITOMO3KH MEHI 3 LIUM.
this."
""Hand me the..." | Pass the tool to me. [Moxait mMeHi... (Kirou/Kamiop).
(wrench/gauge)
""Keep an eye on the...” Monitor a specific dial or | Cmigkyit  3a... (THCKOM,
parameter. TEMIIEPaTypoIO).
"Kill the power." Turn off the main electrical | Bupy6aii »xuBieHHS.
breaker immediately.
"Lock it out."” Apply the LOTO padlock to the | 3a6sokyii (TOBiCh 3aMOK).
switch.

Drill 1: Rapid Response (Excnpec-onuryBannsi) (Teacher rapid-fires situations, students must
shout out the correct short phrase from the matrices).

. T: "Your supervisor asks if you brought the new bearings. You want to say "Yes' definitively."
— Student: "Affirmative!"

. T: "A compressor starts hissing loudly while someone is talking to you." — Student: "Say
again!"

. T: "The conveyor belt has stopped because a metal block is wedged in the gears.” — Student:
"It's jammed!"

. T: "You need your colleague to watch the pressure gauge while you adjust the valve." —
Student: "Keep an eye on the pressure gauge!"

ETAII 3. KomynikaruBHuii Apuib: Transforming Academic to Industrial (15 xB)

T: Academic textbook English is dangerous on the shop floor because it is too long. The longer you
speak, the more likely you are to be misunderstood in a noisy environment. We are going to practice
"trimming the fat" from sentences.

Task 2: The Efficiency Translation (20 6aiB) Instruction: Transform the polite, wordy sentences
(Left Column) into direct, professional Shop Floor English (Right Column) using Imperatives and the
vocabulary from Task 1. Remove all unnecessary polite fillers.

1. Academic: "Excuse me, John, could you please pass me the 10-millimeter wrench when you
have a second?" Shop Floor: **John, hand me the 10-millimeter wrench.*

2. Academic: "l am sorry to inform you, but the CNC machine seems to be malfunctioning
slightly today." Shop Floor:

(Key: "The CNC machine is acting up.")
3. Academic: "I did not quite catch what you said. Could you please repeat the tolerance
parameters?" Shop Floor:



(Key: "Say again? Repeat the tolerance parameters.")

4. Academic: "I would appreciate it if you could assist me in lifting this heavy cast-iron engine

block." Shop Floor:
(Key: "Give me a hand with this engine block.")

5. Academic: "Please be aware that the hydraulic system has been turned off so that we can repair

it." Shop Floor:
(Key: "The hydraulic system is down for maintenance.")

6. Academic: "Would you mind monitoring the coolant temperature gauge while | replace the

cutting tool?" Shop Floor:

(Key: "Keep an eye on the coolant temperature while | replace the tool.™)

7. Academic: "Yes, | completely understand the instructions you have just given me regarding

the safety protocol.” Shop Floor:
(Key: "Copy that. / Loud and clear.™)

8. Academic: "It appears that the gears are physically stuck and cannot rotate any further.” Shop

Floor:

(Key: "The gears are jammed.")
9. Academic: "Please disconnect the main electrical supply as quickly as possible!" Shop Floor:

(Key: "Kill the power!")
10.  Academic: "The parts coming off the assembly line do not match the required mechanical
blueprints." Shop Floor:

___ (Key: "The parts are out of spec.”)

ETAII 4. CnpsimoBana npakruka: Shift Handover Dialogues (20 xB)

T: The most critical 10 minutes of any mechanic's day is the Shift Handover (nepemaua 3minu). This
is where information is passed from the Night Shift to the Day Shift. We will now work in pairs. You
must conduct a highly structured, professional dialogue using the cue cards provided.

Task 3: Pair Roleplay — The Handover (25 6axiB) Instruction: Work in pairs (Student A and
Student B). Read your cue cards silently. Do not show your card to your partner. You have 3 minutes
to prepare your strategy, then you will perform the dialogue in front of the class. Focus on clear
pronunciation and operational vocabulary.

SCENARIO 1: CNC MACHINING CENTER STATUS

STUDENT A: Night Shift Operator (Outgoing)

. Your Goal: Hand over the machine to the Day Shift and go home.

. Machine Status: The Haas 5-axis mill is running, but it was acting up around 3 AM.

. The Problem: The coolant pump pressure dropped twice. You cleaned the filter, but it didn't
help much.

. Instructions for B: Tell Student B to keep an eye on the pressure gauge. Tell them you left

the new G-code manual on the desk.
STUDENT B: Day Shift Operator (Incoming)

. Your Goal: Get a clear status report before starting your shift.

. Questions to ask: Ask "What's the status of the Haas mill?"" Ask if the parts are in tolerance
(spec).

. Reaction: When A tells you about the pressure, ask if they checked the filter. Confirm that

you understand the instructions (Copy that).

Model Dialogue Execution (Ouixyeanuii pe3yiomam):

. B: Morning. What's the status of the Haas mill?

. A: Morning. It's running, but it was acting up around 3 AM.



B: Acting up? What's the problem? Are the parts out of spec?

A: Negative. The parts are in spec, but the coolant pressure dropped twice.

B: Did you check the filter?

A: Affirmative. | cleaned the filter, but the pressure is still unstable. Keep an eye on the
pressure gauge today. Also, the new G-code manual is on the desk.

. B: Copy that. I'll keep an eye on it. Have a good rest.

SCENARIO 2: MAINTENANCE AND LOTO (Lockout/Tagout)

STUDENT A: Day Shift Maintenance Technician (Incoming)

. Your Goal: Find out what needs to be repaired today.

. Questions to ask: Ask "Which line is down for maintenance?" Ask if the electrical breaker
is locked out.

. Reaction: When B tells you the problem, ask them to give you a hand bringing the heavy
tools over.

STUDENT B: Night Shift Mechanic (Outgoing)

. Your Goal: Report a severe failure on Conveyor Belt C.

. Machine Status: Conveyor C is jammed. A drive shaft snapped at 5 AM.

. Safety Status: You have killed the power and applied the LOTO padlock.

. Reaction: Confirm A's requests (Loud and clear). Agree to help with the tools before you
leave.

Model Dialogue Execution (Ouixyeanuii pesyiomam):

A: Morning. Which line is down for maintenance today?

B: Morning. Conveyor C is completely jammed. The main drive shaft snapped at 5 AM.

A: Copy that. Is the power killed? Did you lock it out?

B: Affirmative. The power is killed and my LOTO padlock is on the main breaker.

A: Good. | need to replace that shaft immediately. Can you give me a hand bringing the
hydraulic jack over?

. B: Loud and clear. Let's get the tools.

(Teacher monitors the pairs, correcting pronunciation of technical terms like ‘gauge’, 'hydraulic’,
'‘pneumatic’, and 'tolerance’. Points are awarded for fluency, correct use of the matrices, and
maintaining eye contact).

ETAII 5. Binbna komyHikanisa: Emergency & Troubleshooting Scenarios (20 xB)

T: You are now familiar with standard operational dialogue. But engineering is not always standard.
Things break violently and suddenly.

(Teacher turns on a background audio track of loud factory noise: hissing pneumatics, grinding
metal, and general industrial hum. This raises the stress level and forces students to project their
voices and speak clearly).

Task 4: The Rapid Troubleshooting Simulation (30 6axiB) Instruction: This is a dynamic, multi-
student simulation. Student A is the Operator running the machine. Student B is the Shift Supervisor
walking the floor. Student C is the Maintenance Engineer in the tool room (communicating via radio).
You must react to the prompts given by the teacher in real-time.

The Scenario: The Melting Spindle

. Teacher Prompt (to Operator A): "Operator A, you are running the lathe. You suddenly
smell burning oil, and the digital display shows the spindle bearing temperature is 150oC and rising
rapidly. The machine is vibrating. Call your supervisor!"

Operator A: "Supervisor B! Come here! The lathe is acting up!"

Supervisor B: "What's the status?"

Operator A: "Spindle temperature is hitting 150 degrees! It's vibrating heavily!"
Supervisor B: "Kill the power! Hit the E-stop now!"

Operator A: "Power killed! E-stop engaged!”

Supervisor B (grabbing radio): "Maintenance C, do you copy?"

Maintenance C: "Loud and clear, Supervisor. What's the problem?"

Supervisor B: "The lathe bearing is overheating. We just shut it down. Bring the thermal
camera and a new set of bearings.”

. Maintenance C: "Stand by. I'm grabbing the tools. Are you locking it out?"



. Supervisor B: "Affirmative. | am applying LOTO now. Get over here."

. Maintenance C: "Copy that. On my way."
Variant 2: The Hydraulic Leak (For the next group of 3)
. Teacher Prompt (to Operator A): "Operator A, you are operating a 50-ton hydraulic press.

You hear a loud 'POP'" and see a massive pool of hydraulic fluid spreading across the floor. The press
is stuck halfway down." (Students must generate a similar high-speed dialogue: identifying the leak,
commanding a shutdown, warning about the slip hazard, and calling maintenance to bring absorbent
materials and replacement hoses).

Variant 3: The Out-of-Spec Batch (For the next group of 3)

. Teacher Prompt (to QA Inspector A): "Inspector A, you just measured 5 titanium pistons
coming off CNC Line 2. The diameter is supposed to be 80.00 mm. They are measuring 79.50 mm.
They are ruined. Stop the operator!” (Students must generate a dialogue involving QA halting
production, Operator confirming parameters, and Maintenance being called to recalibrate the tool

offset).

*(Teacher Evaluation Criteria for Task 4:

1. Speed of response (no long pauses).

2. Use of imperative commands (“Hit the E-stop”, "Kill the power").
3. Correct technical diagnostics (temperature, fluid, tolerance).

4. Successful conclusion of the emergency).*

ETAII 6. 1eopudinr, ninBegenns mixcymkis ta opranizanis CPC (10 xB)

Pedaexcis (Wrap-up): T: Excellent work. The noise in the room was high, the pressure was
simulated, but your communication remained objective and precise. Let's review the 100-point total
for this speaking intensive:

. Task 1 (Communication Matrices): 15 points.

. Task 2 (Efficiency Translation Drill): 20 points.

. Task 3 (Shift Handover Pair Roleplay): 25 points.

. Task 4 (Emergency Simulation): 30 points.

. Active participation & Pronunciation: 10 points.

You have proven that you can do more than just read manuals (PH11); you can act on them in real-
time (PH10, CK13). You have learned that in applied mechanics, polite English is dangerous English.
Direct, unambiguous commands save machines and save lives. Your speaking grades will be
uploaded to the LMS.

Opranizauis Camoctiiinoi poooru cayxauiB (CPC): BianoBigHo 10 nporpamu, AJis 3aKpirIeHHS
HaBUYOK OINEPAaTUBHOI KOMYHIKAI[il CTy/IeHTH BUKOHYIOTh TBOpUE KOMYHIKaTUBHE 3aBJJaHHS.

. 3aaannsa 1 (Script Writing): Hanucaru BnacHuii MmiHi-cueHapiii (Script) mianory Ha
BUpoOHULTBI (10-12 pemik).

. TemaTuka Ha BUOIp:

o A) HaBuanns HoBoro mpauiBHuka (Junior operator) 0e3neuHii po6oTi 3a ¢ppe3epHUM
BEPCTaTOM.

o b) Cynepeuxa 3 BigainomM KOHTpoI0 gkocTi (QA) 11010 JOMyCKiB AeTalli.

o B) 3anuT 3amuactun 31 cknany (Warehouse) o paiii.

. Bumorn no nexkcuku: Cuenapiii [IOBUHEH mictutu MinimyMm 5 ¢pa3 i3 Matpuis A, B, C
(marmpuxitaza: Loud and clear, jammed, out of spec, copy that, stand by).

. Taiim-menenxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaKeHHsSI MHCHMOBOTO

creHapito — 10 nouatky [Ipaktuunoro 3anstra Ne26. Ha HactynHoMy 3aHATTI 2-3 Halikpali ciieHapii
OyayTh pO3irpai B ayaAUTOpIii.

. AcUHXpOHHUI KOHTPoJb: TekcroBuii paitn (Word/PDF) 3aBantaxkutu Ha mnatdpopmy LMS
(Moodle / Google Classroom) y posnin "Module 3: Practical 25 - Shop Floor Dialogues".
OuiHIOBaTUMETHCS PEATICTUYHICTh CUTYAIli Ta MPAaBUIBHICTh B)KUBAHHS TEXHIUHOTO CIICHTY.
METOAUYHA PO3POBKA ITPAKTHYHOI'O 3AHATTSA Ne 26

Hapuaabna aucumuniina: [HozemHa MoBa 3a podeciiHuM CHpSIMYBaHHSIM.

CrnenianabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpoeciiina mnporpama: «Komn'torepu3zoBaHi MamMHOOYIIBHI BHUPOOHUITBA Ta
MPUKIIAJHA MEXaHIKay.



3micToBuii MoayJb 3: [Ipodeciiina KOMyHIKaIlis Ta peLleNTHBHO-TIPOYKTUBHI HABUYKH B IHXKEHEpil
(Professional Communication and Productive Skills in Engineering).

Tema 3ansTTsi: ['OBOpiHHA: OOrpyHTYBaHHS BHOOpPY Matepiany abo iHCTpymeHTY (Speaking:
Justifying the choice of material or cutting tool). Texniuyna aprymenTaris, 1e6atd Ta eKOHOMIYHA
nouinbHicTh (Technical Argumentation, Debates, and Economic Feasibility).

TpuBaiicTs 3auaTTsa: 90 xBuuH (2 akageMidHi TOAUHN).

Tun 3auarra: [Ipaktuunuii MoBneHHeBui iHTeHCUB (CLIL) 3 rmuOOKNUM JEKCHYHUM 3aHYPEHHSM,
BUKOpHUCTaHHIM Keiic-merony (Case Study) Ta cumyssmiero BupoOHW4MX Hapan (Boardroom
Simulation).

1. DYHIAMEHTAJIbHE METOJOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTSI
Po3pobka 11p0ro 3aHATTS NepeBOIUTH 3100yBaviB (paxoBoi MepeBUILOT OCBITH Ha HAMBHIIMI PiBEHb
npodeciiinoi komyHikaii — TexHiuny aprymentauiio (Technical Argumentation). [mxenepis —
e Hayka kommpowmiciB (trade-offs). He icHye inmeanpHOro MaTepiany abo iHCTPYMEHTY: Te, IO Ma€
HAMBUIY MIIHICTh, YaCTO € HaWBaxunuM ab0 HAWJOPOXKYUM; Te, 10 3abe3ledye HaNIIBUIIIES
pizaHHs, MOxe OyTH HalOUTBII KPUXKUM. 3aBIAaHHS IH)KEHEpa-MeXaHika — He JIMIIe 3HAaTH i
BJIACTUBOCTI, aJIe ¥ YMITH 8epOaivbHO 3axucmumuy CBiA BUOIp mepes KepiBHUITBOM, (HiHAHCOBUM
BiJIiJIOM 200 3aMOBHUKOM aHTJIIHCHKOI0 MOBOIO.

Ile 3aHATTS BUMarae CHHTE3y BCIX IMOIMEPEIHIX 3HaHb: BUKOpHUCTaHHS Passive Voice mis onucy
nporeciB, Conditionals /1t mporHO3yBaHHs HACIIAKIB BUOOPY Ta crieu(iqHOT JIEKCUKH IS OIHCY
(hi3uKO-MEXaHIYHUX BJIACTUBOCTCH.

. JlinrBictnuHa (KOMyHiKaTHBHA) MeTa:

o OnanyBatu po3MIUpeHUN Tiocapid  (I3MYHUX, MEXaHIYHUX Ta TEPMIYHHUX
BiactuBocreit matepianis (Physical & Mechanical Properties): tensile strength, ductility, brittleness,
wear resistance, thermal conductivity, machinability.

o 3acBoiTH JekcHKy ekoHoMiuHOI edekTrBHOCTI (Economic Feasibility): upfront cost,
cost-effective, ROI (Return on Investment), lifespan, downtime, cost per part.
o CdhopmyBatn HaBHYKM BHUKOPUCTAHHS CHHTAKCMYHUX KOHCTPYKIiH TOpPIBHSHHS Ta

kourpacty (Contrast & Concession): whereas, while, however, despite the fact that, on the other
hand, in terms of, compared to.

o BinmpairoBat KOMyHIKaTHBHI CTpaTerii BiICTOIOBAHHS BIACHOT TyMKH, TIOTO[)KCHHSI
(Agreement) Ta BBiunMBOi He3roau (Polite Disagreement) B akageMiYHOMY Ta KOPHOPAaTUBHOMY
Cepe10BUILL.

. Ocsgitn# (¢paxoBa) meta: ChopmyBaTu 34aTHICTh MaiOyTHIX ¢axiBIiB 31 cnernianbHocTi 131
aHasi3yBaTu TexHi4Hi 3aBaaHHs (T3), oOuparu onTUMaIbHI MaTepiany (HarpukiIaz, anomidii 7075
npotu tutany Grade 5) ta pizanbHi iHCcTpyMeHTu (HSS npotu TBepaocmnaBaux miuactu Carbide),
CIMPAIOYMCh Ha iXHI eKCIUTyaTalliifHi XapaKTepUCTUKU Ta EKOHOMIUHY JOLLIbHICTb.

. IIcuxosoro-negaroriuna (Trauma-Informed) mera: [lebatu Ta aprymeHTaiiss MOXYyTh
Oyt mxkepenom MoBHoro crpecy (Language Anxiety) depe3 cTpax 3poOMTH NMOMMJIKY Mif 4ac
Buctymy. 11{o6 MiHIMi3yBaTH KOTHITHBHE TIEPEBaHTAXKCHHSI, 3aCTOCOBYEThCsI cTpateris 'Scaffolded
Output" (cTpykTypoBaHMii BuBif). 3100yBadi OTpUMYIOTH JeTajdbHi MaTpulli (hpasz-kiime (Sentence
Builders) Ta rotoBi Ta0nu1ll 3 TEXHIYHUMHU XapaKTepUCTHKaMU. PoliboBI irpu mpoBoaAThCs Y (hopmMarti
"Konera 3 Komnerow", ne BiAcyTHe arpecuBHe OMLiHIOBaHHA. CTYAEHT OIIHIOETHCSA 3a JIOTIKY
1HKEHEepHOi TyMKHU Ta cnpoOy KOMYHIKaIlii, a HE 3a ileallbHy TpaMaTHKy. 30epiraeTbcs MpaBo Ha
nay3y Ta BAKOPHCTaHHs pifHOi MOBH Juist yrouHeHHs Tepmina (Opt-out rule for specific vocabulary).
®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTi HaBYaHHs (3rigno 3 OIIII):

. 3K3, 3K4: 3narHicTh CHUIKYBaTHCS 1HO3EMHOIO MOBOIO, MPE3EHTYBATH BIIACHI 1HXKEHEPHI
pilieHHs, BecTu (axoBi JUCKYCIi.

. CKS, CK6: 3naTtHicTh OOTpyHTOBYBAaTH BHOIp MaTepialliB, 3aTOTOBOK Ta IHCTPYMEHTIB ISt
BUTOTOBJICHHS JIeTaJel MaIIuH.

. PH9, PH10: BinbHO CHOIJIKYBaTHUCS YCHO, apryMEHTOBaHO JOBOJUTH IPaBHIIBHICThH
MPUMHATUX TEXHOJIOTIYHUX PillIeHb, 3aCTOCOBYIOUH (DaxXOBY 1HO3EMHY TEPMIHOJIOTIIO.

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIIMHE
3ABE3INEYEHHSA

. Texuiuni 3aco0u: MynpTuMeniiHul KomIuiekc (mpoekrop, [1K).



. JemoncTpaniiinuii pekBizut (Props): 3a MOXIUBOCTI, BUKJIa1ad IPUHOCUTH Ha 3aHATTS
peanbHl 3pa3ku (aTrOMiHI€EBA J€Talb, CTajeBa JETallb, TBEPIOCIUIaBHA IUIACTHMHA, pi3enb 31
IIBUJIKOPI3aJIbHOI cTai), 1100 3a0e3neunTH TaKTUIIbHIH 3B's130K 31 ciioBamu (heavy, lightweight, dull,

sharp).

. HaBuanbHo-MeTonn4He 3a0e3medyeHHsi: PobGoui 3ommru (Student's Log), po3gaTtkosi
Mmarepianu (Technical Data Sheets - TDS), maTpuili koMmyHiKaTuBHUX (pa3 mis 1edatis.

. Indopmaniiine 3a6e3nevyenns: [Tnarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHSTTSI (90 xBuun)

1. Opranizaniiinnii eran Ta KomynikatuBna opientanis (Warm-up & Context Setting) — 5
XB.

2. Jlekcuko-koHuenTyaabHuii 60k 1: BaacruBocti marepianiB (Material Properties &
Collocations) — 20 xs.

3. Jlekcuko-koHuenTyaabHuid 6ok 2: Bubip incrpymenty ta Exonomika (Tooling &
Economic Factors) — 15 xB.

4. Cuntakcmuynuii 1puiab: CTpykTypa iHxkenepHoi aprymenTamii (Phrases of Contrast and
Justification) — 15 xs.

5. AHajiTnyHa miaroroka: Po6ora 3 rexniunumu nacnopramu (Case Study Preparation) —
10 xB.

6. MossenHeBHii inTeHcnB: CumyJisinisi BUpoonnyoi napaau (The Boardroom Debate) — 20
XB.

1. Jeopudinr, ouinoBanus (100 6aaiB) Ta opranizauia CPC — 5 xs.

4. PO3TOPHYTHUH CHEHAPIM 3AHATTA TA HABUYAJIBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiinuii eran (5 xB)

Bukaagau (T): Good morning, engineers. Please take your seats. Today, we step away from
describing what machines do, and we focus on what they are made of, and more importantly, why.
In your future careers, a manager will put a blueprint on your desk and ask: "Should we machine this
casing out of Cast Iron or Aluminum 7075? Should we use standard High-Speed Steel tools, or invest
in expensive Polycrystalline Diamond inserts?" If you cannot justify your choice using precise
vocabulary, cost-benefit analysis, and logical comparison, your idea will be rejected.

Today, you are going to learn how to argue like a Chief Engineer. You will learn the English
terminology for strength, weakness, weight, and money. By the end of this 90-minute session, you
will participate in a boardroom debate, defending a technical decision. Let’s build your argumentative
arsenal.

ETAII 2. Jlekcuko-koHnentyaabHuii 6s10k 1: Baactusocri martepianis (20 xB)

T: To defend a material, you must know its physical personality. In applied mechanics, words like
"strong"” or "hard" are too primitive. "Strong" can mean many different things. Does it resist being
pulled apart? Does it resist scratching? Does it bend before it breaks? We need absolute precision.
Task 1: The Matrix of Material Properties (20 6aJiB)

Instruction: Read the technical definitions (A-J). Match them with the correct engineering noun for
the material property (1-10). Then, note the adjective form and the Ukrainian translation in your
Student's Log.

Noun (BaacrusBicts) | Adjective UKR Translation Definition
(ITpukMeTHHK) Match

1. Tensile Strength High-tensile MinHiCcTh Ha pO3pUB

2. Ductility Ductile [TnacTuuHicTh

3. Brittleness Brittle Kpuxxictsb

4. Hardness Hard TBepicTh

5. Toughness Tough B's3kicTb (omip yaapy)

6. Wear Resistance Wear-resistant 3HOCOCTIHKICTh

7. Corrosion | Corrosion-resistant KoposiiiHa cTiliKicTh -

Resistance

8. Thermal | Thermally conductive TennmonpoBigHICT -

Conductivity




9. Machinability Machinable OO0pobmoBaHICTh -
(pi3aHHAM)

10. Fatigue Resistance | Fatigue-resistant BromHa MilHICTB
Technical Definitions (A-J):
. A. The ability of a material to withstand scratching, indentation, or surface abrasion.
(Resistance to surface deformation).
. B. The ability of a material to deform plastically (stretch or bend) under tensile stress without
fracturing or breaking.
. C. The tendency of a material to fracture or break into pieces with very little plastic
deformation when subjected to stress. (Opposite of ductility).
. D. The maximum amount of pulling (stretching) stress a material can withstand before failure.
. E. The ability of a material to absorb energy and deform plastically before fracturing,
especially under impact or shock loads.
. F. How easily and quickly a material can be cut, milled, or turned on a machine tool while
maintaining a good surface finish.
. G. The ability of a material to withstand repeated, cyclic loading and unloading over a long
period without developing micro-cracks.
. H. The ability of a material to withstand degradation or oxidation caused by exposure to
moisture, chemicals, or the environment.
. I. The ability of a material to maintain its surface integrity despite constant friction against
another part.
. J. The measure of how well a material allows heat to pass through it.

(Instructor's Keys: 1-D, 2-B, 3-C, 4-A, 5-E, 6-1, 7-H, 8-J, 9-F, 10-G. 2 points per correct match).
Task 2: Engineering Collocations (CsioBocnosry4yenns) (10 0axnis)

Instruction: Engineers use specific verbs with these properties. Choose the correct verb from the list
to complete the sentences: [to withstand, to be susceptible to, to dissipate, to prolong, to
compromise].

1. Aluminum heatsinks are excellent because they can rapidly heat away from
critical electronic components.

(Key: dissipate - poscitosamu)

2. Ceramic cutting tools can extremely high cutting temperatures without losing
their sharp edge.

(Key: withstand - sumpumysamu)

3. Standard carbon steel is highly oxidation and will rust quickly if not coated.
(Key: susceptible to - cxursruii 0o)
4. Using titanium will the lifespan of the aerospace component, despite the

higher initial cost.

(Key: prolong - nooosocysamu)

5. If we use a material with low fatigue resistance, the constant vibration will the
structural integrity of the chassis.

(Key: compromise - cmasumu nio 3a2po3y, noziputyéamu)

ETAII 3. Jlekcuko-koHnenTyaabHuii 0,10k 2: Bu0ip incrpymenty Ta Exonomika (15 xB)

T: A mechanical engineer must also be an economist. You might want to use solid diamond cutting
tools for every job, but the Financial Director will fire you. When arguing for a specific cutting tool,
you must balance performance against cost.

Task 3: Tooling Vocabulary & Economic Factors (15 6aiB)

Instruction: Review the terminology associated with CNC cutting tools (Inserts) and factory
economics. Translate the bolded terms conceptually based on the teacher's explanations.
Categories of Cutting Tools:

. HSS (High-Speed Steel): IlIsuakopizanbha cranb. (Cheap, tough, but loses hardness at high
temperatures. Good for manual lathes).
. Carbide (Tungsten Carbide): Kap6in Bonsdpamy / TBepauii cinas. (The industry standard.

Harder, faster, more wear-resistant than HSS, but more brittle).



. Ceramic (Alumina / Silicon Nitride): Kepamiuni mnactuau. (Extremely hard, can cut
hardened steel, handles massive heat, but very brittle. Breaks under vibration).

. PCD (Polycrystalline Diamond): Tlomikpucramiuamii anmas. (The hardest material,
incredible wear resistance, but extremely expensive. Cannot be used to cut steel due to chemical
reactions at high heat).

Economic Metrics (The language of money):

1. Upfront cost (Initial investment): ITouatkosa BapTicTs. (The price to buy the tool today).
2. Tool life / Lifespan: Criiikicts incTpymenTy. (How long the tool cuts before it becomes dull
and needs replacement).

3. Cost per part: Co6iBapricth oaniei aeraii. (The ultimate metric. Expensive tools can have
a lower cost per part if they cut 10x faster).

4, Downtime: Yac npocroro. (Time the machine is stopped to change broken tools. Downtime
costs money).

5. Feed rate / Cutting speed: ITomaya ta mBuakicTs pizanus. (Higher speeds = more parts per
hour = more profit).

6. ROI (Return on Investment): Oxynnicts. (How fast the new, expensive tool pays for itself).

Drill Exercise (Socratic Q&A):
. T: "If Tool A costs $10 and cuts 5 parts, and Tool B costs $50 but cuts 100 parts, which one
has a higher upfront cost?" $\rightarrow$ Student: "Tool B."

. T: "Which one has a better cost per part?" $\rightarrow$ Student: "Tool B."

. T: "If a ceramic tool breaks easily due to vibrations, what property does it have?"
$\rightarrow$ Student: "High brittleness."

. T: "If the machine is stopped for 2 hours to change a broken spindle, what do we call this

period?" $\rightarrow$ Student: "Downtime."

ETAII 4. Cunrakcnunnii Apuib: CTpykTypa iHKeHepHOI aprymeHnTauii (15 xB)

T: Now we put the vocabulary into professional sentence structures. When you debate, you must
acknowledge the opposite side's point before destroying it with your own logic. We use Contrast
Connectors for this.

Task 4: The Syntax of Contrast and Justification (20 6a.iB)

Instruction: Familiarize yourself with the Sentence Builders. Then, rewrite the pairs of basic
sentences into single, professional argumentative statements using the provided connectors.
Sentence Builders (MaTpuus aprymenrainii):

. Concession (ITocTtynka - BU3HaHH# IUTI0ca iHmoro Bapianty): While / Although / Despite
the fact that...

. Contrast (ITporucraBiaenns): However, / On the other hand, / Whereas...

. Focusing on a specific metric: In terms of [cost/durability/weight]... / Regarding...

. Conclusion (BucnoBok): Therefore, | recommend... / For this reason, [Material A] is the

superior choice... / Ultimately, it is more cost-effective to...
Transformation Practice:

1. Basic Idea: Titanium is very expensive. It has excellent corrosion resistance.

Professional (using Although):
(Key: Although titanium is very expensive, it has excellent corrosion resistance.)

2. Basic Idea: High-Speed Steel is cheap and tough. Carbide is much faster and more wear-
resistant.

Professional (using Whereas):

(Key: High-Speed Steel is cheap and tough, whereas carbide is much faster and more wear-resistant.)
3. Basic Idea: Ceramic tools have great thermal resistance. They are extremely brittle.
Professional (using However):

(Key: Ceramic tools have great thermal resistance. However, they are extremely brittle.)
4. Basic Idea: Let's look at the weight. Aluminum is the clear winner compared to cast iron.



Professional (using In terms of):

(Key: In terms of weight, aluminum is the clear winner compared to cast iron.)

5. Basic Idea: The upfront cost of the PCD tool is high. It drastically reduces machine downtime.
| recommend it.
Professional (using Despite / Therefore):

(Key: Despite the high upfront cost of the PCD tool, it drastically reduces machine downtime.
Therefore, | recommend it.)
ETAII 5. Anajgitnuna niaroroska: Pooora 3 rexniunumu nacnopramu (10 xB)
T: You are now ready for the main event. You will be assigned a role in a corporate engineering
meeting. First, we must study the Technical Data Sheets (TDS) for the materials we are debating.
Task 5: Analyzing the Case Studies
Instruction: The class is divided into pairs (Student A and Student B). Each pair chooses ONE of the
following Scenarios. Read the specs carefully. Student A will advocate for Material/Tool 1. Student
B will advocate for Material/Tool 2.
SCENARIO A: AEROSPACE MOUNTING BRACKET
The Context: The company is designing a mounting bracket for a commercial drone. The part must
hold a sensor package. Weight is critical for battery life, but the drone will operate in harsh, salty
marine environments.
Option 1 (Student A advocates for this): Aluminum Alloy 7075-T6
Density (Weight): 2.81 g/cm3 (Very Light).
Tensile Strength: 572 MPa (Strong, but weaker than Titanium).
Machinability: Excellent (Fast to cut, cheap to produce).
Corrosion Resistance: Average (Needs special coating for marine use).
Cost: $3 / kg (Very cost-effective).
Option 2 (Student B advocates for this): Titanium Grade 5 (Ti-6Al-4V)
Density (Weight): 4.43 g/cm3 (Heavier than Aluminum, but lighter than steel).
Tensile Strength: 950 MPa (Incredibly strong, superior fatigue resistance).
Machinability: Poor (Eats up cutting tools rapidly, expensive to machine).
Corrosion Resistance: Outstanding (Naturally immune to saltwater).
o Cost: $20 / kg (Extremely expensive).
SCENARIO B: HIGH-VOLUME CNC TURNING OF STEEL SHAFTS
The Context: The factory has received an order to produce 50,000 automotive steel shafts. The
material is pre-hardened steel. We need to select the cutting inserts for the CNC lathes to maximize
profit and efficiency.
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. Option 1 (Student A advocates for this): Standard Carbide Inserts

o Toughness: Good (Can handle vibrations and interrupted cuts without shattering).

o Cutting Speed: Medium (Limits how many parts can be made per hour).

o Upfront Cost: $5 per insert (Low initial investment).

o Tool Life: Average (Needs replacement every 50 parts).

. Option 2 (Student B advocates for this): Ceramic Inserts

o Toughness: Very Brittle (Will shatter instantly if there is vibration or an interrupted
cut).

o Cutting Speed: Extremely High (Can cut 3x faster than carbide, handles massive heat).
o Upfront Cost: $25 per insert (High initial investment).

o Tool Life: Long (Maintains a sharp edge for 200 parts, if it doesn't break).

(Teacher Note: Students spend 10 minutes silently reading their specs, highlighting their strengths,
and identifying the weaknesses of their opponent's material. They should draft their opening
statements in their Workbooks).

ETAII 6. MoBienneBumii inTeHcuB: Cumyuisinis BUpooHu4oi Hapaau (20 xB)

T: Welcome to the boardroom. Student A, you are the Lead Mechanical Engineer. Student B, you are
the Financial/Production Director. You have different priorities. You must argue your case using the
formal vocabulary and syntax we practiced.



Task 6: The Boardroom Debate (Speaking Roleplay - 35 6aJiB)
Instruction: Conduct a 3-4 minute professional dialogue defending your choice. You MUST use at
least:

. Three material property nouns/adjectives (e.g., tensile strength, brittle, corrosion-resistant).
. Two economic terms (e.g., cost-effective, downtime, upfront cost).

. Two contrast connectors (e.g., whereas, although, in terms of).

Suggested Dialogue Structure for the Roleplay:

1. Opening Statement: State your recommendation and its main advantage. ("I strongly
recommend we use...")

2. Counter-Argument: The opponent highlights the weakness of your choice and proposes their

own. ("l understand your point, however...")
3. The Clash (Metrics vs. Money): Argue about Machinability vs. Lifespan, or Weight vs. Cost.
("While Titanium is stronger, Aluminum is much more cost-effective...")

4. Compromise / Final Justification: Come to an engineering decision.
(Model execution for Scenario A to guide the students):
. Student A (Aluminum): "Let's discuss the drone bracket. I strongly recommend we use

Aluminum 7075. In terms of weight, it has a density of only 2.81 g/cm3, which is critical for the
drone's battery life. Also, at 3 dollars per kilo, it is highly cost-effective."

. Student B (Titanium): "l understand your point regarding the weight and upfront cost.
However, the drone operates in a marine environment. Aluminum has average corrosion resistance
and will require extra coatings. | propose Titanium Grade 5. It has outstanding corrosion resistance
and a much higher tensile strength of 950 MPa."

. Student A (Aluminum): "Although Titanium has superior strength, its machinability is very
poor. It will destroy our cutting tools rapidly, leading to high machine downtime and a terrible cost
per part. Aluminum is excellent to machine."”

. Student B (Titanium): "That is a valid concern about the machining costs. On the other hand,
a drone failure over the ocean due to a corroded bracket will cost us our reputation. Despite the
difficult machinability, Titanium guarantees the structural integrity and prolongs the lifespan of the
product.”

. Student A (Aluminum): "Okay, if we look at the ROI, Titanium might be better for the
premium drone model, but for the standard model, Aluminum remains the most viable choice."
(Teacher Methodology during the debate: The teacher walks around the room, evaluating pairs using
the Matrix of Speaking Evaluation. The focus is on the successful deployment of technical terms in
context. Interruptions are minimal unless communication completely breaks down).

Matrix of Speaking Evaluation (Kpurepii ouiHioBanHs roBopinus - 35 6aJiiB):

1. Technical Vocabulary (10 pts): Correct use of properties (ductility, hardness, etc.) and
economic terms.

2. Grammatical Syntax (10 pts): Successful use of comparative structures and contrast
connectors (whereas, although).

3. Argumentative Logic (10 pts): Does the engineering argument make sense? Did the student
accurately interpret the Data Sheet?

4. Fluency & Professional Tone (5 pts): Maintaining a formal, confident tone appropriate for
a boardroom, without excessive native-language pauses.

ETAII 7. 1eOpudinr, ouinroBanus ta opranizauiss CPC (5 xB)

Peduiexcis (Wrap-up):

T: The boardroom is closed. Outstanding negotiations today. Let's tally the 100-point total for this
session:

. Task 1 (Material Properties Matrix): 20 points.

. Task 2 (Engineering Collocations): 10 points.

. Task 3 (Tooling & Economics): 15 points.

. Task 4 (Syntax of Contrast): 20 points.

. Task 6 (The Boardroom Debate Roleplay): 35 points.

Today, you did not just learn English words; you learned the rhetoric of engineering. You
successfully balanced mechanical properties like tensile strength and brittleness against economic



realities like downtime and cost per part. You used advanced syntax to concede points and counter-
attack professionally. This satisfies the programmatic outcomes for speaking (PH9, PH10) and
material selection (CK5, CK6).

When you apply for an engineering job, the interviewers will ask you why you made a choice on your
graduation project. Now, you have the exact vocabulary and grammatical structure to answer them
perfectly.

Opranizaunis CamocriiiHoi podortu cayxauis (CPC):

BiamoBigHO 10 mporpamu, AJis NMHUCBMOBOTO 3aKpIIJICHHS HABUYOK apryMEHTallli, CTyICeHTH
BUKOHYIOTh 3aBIAaHHS 3 MATOTOBKHU OQIIiIITHOTO CIIyKO0BOTO JOKYMEHTA.

. 3apananns 1 (Technical Justification Memo): Hanucatu odirifiny m0MoBiIHY 3amuCKy
(Technical Memo) ronoBHOMY iHXeHEpY 3 OOIPYHTYBaHHSIM BHOOpY MaTepiany abo iHCTpYMEHTY
(o6c¢sar 120-150 cmiB).

. Konteker: O6paru Toii Crenapiii (A a6o B), skuii BU 3axuIaiv CHOTOAHI B ayaUTOPii.
Harmmcatu TekcT Bij nepinoi ocoOu, BUKOPUCTOBYOYH O(IIIHHO-TIJTOBUN CTHITb.

. Bumoru 10 3micTy Ta CTpYKTYpH:

1. Purpose: Yitko Bkazatu mety (The purpose of this memo is to recommend...).

2. Comparison: TlopiBHsATH JBa MaTepiajau/iHCTPYMEHTH (BUKOPUCTATH MiHIMyM 3
KOHeKTOpH KoHTpacTy: While, however, in terms of).

3. Metrics: Bukopucratu Ttouyni umppoBi maHi 3 TtexHiunoro macmopta (TDS)
(mampukian, 2.81 g/lcm3, $25 per insert).

4. Conclusion: 3po6utu ¢iHaNbHUI BUCHOBOK 00 €KOHOMIYHOT JOIILHOCTI (COSt-
effective, ROI).

. Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0

nouatky [IpakTuunoro 3anartsa Ne27. 3aBnaHHs BUKOHYETHCSI aCHHXPOHHO, 10 JI03BOJISIE CIIOKIHHO
MEPEBIPUTH TEPMIHOJIOTIIO 32 CIIOBHUKOM 0€3 cTpecy MyOiuHOTO BUCTYITY.

. ACHMHXPOHHHUIT KOHTPoJb: TekcroBuii daitn popmary Word a6o PDF (31 cranmapTHEM
dbopMaTtyBaHHsIM Memo) 3aBaHTaxuTu Ha Tuiathopmy LMS (Moodle / Google Classroom) y po3in
"Module 3: Practical 26 - Justification Memo". OI1liHIOBaTUMEThCS KOPCTKICTh apryMeHTaIlil Ta
MPAaBUJIHLHICTh BUKOPUCTAHHS JIKCUKH BIACTUBOCTEH MaTepiaiB.

METOJUYHA PO3POBKA TIPAKTUYHOI'O 3AHATTS Ne 27

HapuanbHa qucuumniina: [HozeMHa MoBa 3a npodeciiHum crpsimyBaHHsIM. CrnenianbHicTb: 131
«ITpuxnagna mexanika». OcBiTHBO-podeciiina nporpama: «Komn'torepr3oBaHi MamMnHOOY/IiBHI
BUPOOHUIITBA Ta TpUKJIaJHA MexaHika». 3microBuii Moayab 3: [lpodeciiina xomyHikallis Ta
pelenTUBHO-IPOAYKTUBHI HaBuuku B iHkeHepii (Professional Communication and Productive
Skills). Tema 3amsrTs: Yuranus: crparerii Scanning Ta Skimming aBTEHTHYHHX MaHYaliB.
JlekoyBaHHS TEXHIYHOT JOKYMEHTAIII] Ta IBUIKUI nouIyK iHpopMaliii B yMoBax 0OMEXEHOro 4acy.
TpuBanicts 3ansarTa: 90 xBunuH (2 akageMiydi roguan). Tun 3anaTrsa: [IpakTuyHuil 1HTEHCHUB 3
po3BUTKY penentuBHUX HaBu4Yok yuTaHHs (Reading Comprehension) Ha 3acajax mMpeaMeTHO-
MoBHOro iHterpoaHoro HauaHHs (CLIL). MakcumanbHa oOlLliHKa 3a BUKOHAHHS BCIX 3aBJaHb
3aHATTA — 100 O6auiB.

1. DYHIAMEHTAJIBHE METOJOJIOTTYHE OGTPYHTYBAHHS TA META 3AHSTTSI
Imxenepna TtexHiyHa jgokymeHTamist (Operating Manuals, Maintenance Guides, Technical
Specifications) yacTo Haji4y€e COTHI 200 HaBITh TUCSYl CTOPIHOK. JKOJIeH 1H)XKEHEep-MeXaH1K HE YUTAE
iHCTpyKLi0 10 (peseproro Bepcrara 3 UIIK Big meprioi 10 OCTaHHBOI CTOPIHKU SIK XYIOXKHIO
nitepatypy. Pobora 3 MaHyanamMu BUMAara€ BOJIOJIHHS CHEIU(DIYHUME CTPATETIIMH IIBUIKICHOTO
yutaHHs: SKImMMINg (orisigoBe YuTaHHS U1 PO3YMIHHS 3arajbHOI CTPYKTYPH Ta CYTi TEKCTY) Ta
Scanning (momrykoBe YMTaHH JJIs BUIYYCHHS! KOHKPETHUX YMCIIOBHX JaHHUX, KOJIB MOMUIIOK 200
MIOTIEPEKEHB ).

Po3pobka 1mporo 3aHATTSA IMITyE peajbHy BUPOOHHUY CHUTYAIlO: TMOJOMKY OOJagHAHHA, 3a SKOI
TEXHIK Ma€ JiueHl XBWJIMHU Ha POOOTY 3 aHIJIOMOBHUM MaHYyaJlOM JJIsl BCTAaHOBJICHHSI MTapaMeTpiB
JIOTYCKY, TUCKY a00 MPOIeAYpPH pO30TOKYBaHHS.

. JIiHrBicTHyHa (KOMYHIKATUBHA) MeTAa:



o OmanyBaru crparerito SKimming: uuranus 3aronoskiB (Headings), mig3aronoBkiB
(Subheadings), 3micty (Table of Contents) Ta nmepmux pedeHs ab3arliB a1 HaBiraifii Mo MaCUBHHUX
TEKCTax.

o OmnanyBat cTparerito SCanNing: MBHIAKUN Bi3yallbHUH pyX IO TEKCTY 3 METOIO
MomyKy MapkepiB (uudp, abpeBiaTyp, BEIMKHUX JITEp, HAIMiBXUpHOro mpudry) Oe3 yuTaHHA
CYMPOBITHUX CITIB.

o Posmmputu  riocapiii  TexHigHOi jgokymenTtarii: index, appendix, glossary,
troubleshooting, parameter, baseline, override, schematic.
. OcBiTHsa (¢paxoBa) mera: CdopmyBaru 37aTHICTH 3100yBadyiB OCBITHM TpAIfOBaTH 3

ABTEHTUYHHUMH TMMOCIOHMKaMu BUPOOHMKIB (Hampukian, Haas, Fanuc, Mazak), mBuaKo 3HaXOIUTH
iHpopmanio moao TexHiYHOro obOcmyroByBaHHs (Preventative Maintenance) Ta ycyHEHHS
HecripaBHoctel (Error Codes).

. Ilcuxosoro-nenaroriuda (Trauma-Informed) mera: UutaHHS MacMBHUX I1HIIOMOBHHX
TEKCTIB MiJ Yac JeajaiiHy MOKe BUKIMKATU CEpHO3HUU cTpec. Bukiagauy BUKOPUCTOBYE MiJIXiA
"Gamified Pressure" (refimipikoBaHMIA THICK): BCTAHOBJICHHS TaliMepiB I BUKOHAHHS 3aBIaHb
MO/IA€ThCS HE SIK IHCTPYMEHT MOKapaHHS, a K CIOPTUBHUMN yeseHK. Jl03BONISETHCS TOMUIISITUCS.
Hie npaBuio «Crorm-ciioBay (Opt-out) At cTyIeHTIB, SKUM OTPiOEH J0aTKOBHI dac 6e3 Taiimepa.
®opMoOBaHi KOMIIETEHTHOCTI Ta MPOTrPaMHi pe3yJibTaTH HaBYaHHs (3rigHo 3 OIIII):

. 3K3, 3K4: 3parHicTh 4YUTaTH Ta PO3YMITH aHTJIOMOBHY TNpodeciiiHy JTOKyMEHTAIIO,
THCTPYKIIii, JOBITHUKH.

. CK13, CKI15: 3parHicTh BHKOPHCTOBYBAaTH HOPMATHBHI JIOKYMEHTH Ta MaclOpTH
oOasHaHHs AJis 3a0€3MeYeHHs MPaBUIIbHOI €KCIUTyaTallil Ta OXOPOHU Mpalll.

. PH3, PH11: IIBuako Buimy4yatu HEOOXimHy iHGOpMaLilo 3 IHIIOMOBHHX JDKEpeN JUis
BUPIIICHHS IPUKJIAJHUX 1H)KEHEPHHX 3a7a4.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3IIEYEHHS

. Texniuni 3aco0u: MyabTUMEIIMHUNA TPOEKTOP, €KpaH, BEIMKUN EJIEKTPOHHUH TaniMep
(Countdown clock) 31 3ByKOBUM CUTHATIOM.
. HaBuaiabHo-MeToauuHe 3a0e3medyeHHss: PoOoui 3ommtu  (Student's Log), macuBHI

po3aaTkoBi Matepianu (ypuBkH 3i 3reHepoBaHoro manyany "TITAN-5X CNC Machining Center"),
KOJIbOPOB1 MapKepHu-XalauTepu sl BUALIEHHS TEKCTY.

. Indgopmaniiine 3a6e3nevenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuJiuH)
Opranizaniitnuii eran (Beryn no crpareriit yntanns) — 10 xs.

Yuranusa 1: Skimming the Table of Contents (Ornsinose untanus 3micty) — 15 xB.
Yuranus 2: Scanning for Specifications (ITomyk yncnoBux ganux mij THckoM yacy) — 20

Yurtauusa 3: Matrix Decoding - Maintenance Schedule (Po6ota 3 Tabmumsmu) — 15 xs.
Yurtanusa 4: Troubleshooting Guide Extraction (Anroput™m ycyHeHHs MOMUIOK) — 20 XB.
[ eopudginr, oninroBanns (100 6aais) Ta opranizania CPC — 10 xs.

4. PO3IOPHYTUU CHEHAPII71 3AHATTA TA HABYAJIbBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiiauii eran (10 xB)

Bukaanau (T): Good morning, engineers. Today we face the ultimate test of an applied mechanic:
the thick, boring, terrifying Operating Manual. When a million-dollar CNC machine stops working,
the factory loses money every second. Your supervisor will hand you a 500-page book in English and
say, "Fix it."

If you start reading chapter one, page one, word by word, you will be fired. Today, you will learn to
read like an engineer. You will learn Skimming—flying over the text like a drone to see the map of
the book. And you will learn Scanning—acting like a laser sensor, ignoring 99% of the words to
strike exactly the number, code, or torque specification you need.

| have set up a digital countdown timer. Your brain will want to translate every word. You must resist
this urge. Let your eyes hunt for capital letters and numbers. Let's begin the simulation.

ETAII 2. Yntanusa 1: Skimming the Table of Contents (15 xB)
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T: The first step is knowing where to look. The Table of Contents (3micT) is the architecture of the
manual. We will practice Skimming. You will not read the sub-points; you will look at the main
sections to decide which chapter holds the solution to a specific problem.

Task 1: Table of Contents Navigation (20 6axiB) Instruction: You have 3 minutes on the timer.
Skim the Table of Contents for the "TITAN-5X CNC Machining Center". Then, answer the 5 questions
by writing the exact Section Number (e.g., 3.2, 5.1) where you would go to find the information. Do
NOT read every word. Let your eyes bounce.

OPERATOR'S MANUAL: TITAN-5X CNC MACHINING CENTER TABLE OF
CONTENTS

SECTION 1: SAFETY PRECAUTIONS (HSE) 1.1 Personal Protective Equipment (PPE)
Requirements 1.2 Lockout/Tagout (LOTO) Procedures 1.3 Emergency Stop (E-Stop) Locations
SECTION 2: MACHINE SPECIFICATIONS 2.1 Dimensions and Overall Weight 2.2 Electrical
and Pneumatic Requirements 2.3 Spindle Torque and RPM Limits

SECTION 3: INSTALLATION AND SETUP 3.1 Leveling the Machine Base 3.2 Connecting to
the Main Power Grid 3.3 Calibrating the Tool Changer

SECTION 4: OPERATION GUIDE 4.1 Control Panel Interface Overview 4.2 Loading G-Code
Programs via USB/Ethernet 4.3 Setting Work Offsets (X, Y, Z Axes) 4.4 Coolant System Activation
SECTION 5: PREVENTATIVE MAINTENANCE 5.1 Daily and Weekly Checklists 5.2
Lubrication Schedule and Fluid Types 5.3 Replacing the Air and Coolant Filters

SECTION 6: TROUBLESHOOTING & ALARM CODES 6.1 Servo Motor Overload Alarms 6.2
Coolant Pressure Faults 6.3 Tool Changer Jams 6.4 Comprehensive Error Code Index

SECTION 7: APPENDICES 7.1 Electrical Wiring Schematics 7.2 Pneumatic System Diagrams
The Navigation Test (Write the Section Number):

1. The machine stopped working, and the screen shows ""ERROR 404-B**. Where do you look?

2. You need to know how many Liters of cutting fluid the tank holds before buying more. Where
do you look?

3. The factory floor is uneven. You need to adjust the leveling feet to make the machine perfectly
flat. Where do you look?

4. You are a maintenance worker. You need to know exactly which oil to put into the spindle
bearings every month. Where do you look?

5. A new operator asks you how to upload a program from his flash drive to the machine's

memory. Where do you look?

(Instructor's Keys: 1. 6.4; 2. 2.1 or 2.2 (but specifically look for specs, so Section 2 generally. Accept
2.1or 2.2); 3.3.1; 4.5.2; 5. 4.2. 4 points per correct answer).

ETAII 3. Yntanus 2: Scanning for Specifications (20 xB)

T: Now we zoom in. You have found the Specifications chapter. This text is incredibly dense. It
contains sentences you don't need to read. Scanning means looking for symbols. If the question asks
for a temperature, you scan for °C. If it asks for pressure, scan for PSI or Bar. If it asks for force,
scan for Nm (Newton-meters).

Task 2: Extreme Data Extraction (25 6aais) Instruction: The timer is set to 5 minutes. Scan the
following technical text. DO NOT translate the sentences. Highlight or extract ONLY the numerical
data requested below.

SECTION 2.0: TECHNICAL SPECIFICATIONS (EXCERPT) The TITAN-5X represents a
massive leap in rigid machining capabilities. The entire cast-iron chassis weighs an impressive 8,450
kg, ensuring absolute stability during heavy milling operations. In terms of spatial footprint, the
machine requires a floor space of 3.2 m by 4.5 m. Clearances of at least 1.0 m must be maintained on
all sides for maintenance access.

Power delivery is managed by a robust electrical system requiring a stable 3-phase, 480V AC supply
operating at 60 Hz. The primary spindle is a direct-drive, inline unit capable of reaching a maximum
speed of 15,000 RPM. This spindle generates a peak torque of 122 Nm at 2,000 RPM, making it
suitable for both aerospace aluminum and hardened tool steels.

The pneumatic system requires a constant supply of clean, dry air. The incoming air pressure must
be strictly regulated between 85 PSI and 100 PSI (5.8 to 6.9 Bar). If pressure drops below 75 PSI, an



automatic safety interlock will halt the cycle. The coolant reservoir has a massive capacity of 250
Liters, utilizing a high-pressure pump that delivers fluid at 300 PSI directly through the spindle (TSC)
to evacuate swarf and prevent thermal expansion. The ambient operating environment must not
exceed 40°C, and humidity must remain below 80% non-condensing.

Scan and Extract the Data:

Maximum Spindle Speed: RPM

Machine Weight: kg

Minimum Air Pressure before machine stops: PSI

Voltage Requirement: V AC

Coolant Pump Pressure: PSI

Maximum Environmental Temperature: °C

. Peak Spindle Torque: Nm

(Instructor's Keys: 1. 15,000; 2. 8,450; 3. 75; 4. 480; 5. 300; 6. 40; 7. 122. Award 3.5 points per
correct answer, rounded up to 25 total).

Debrief on Task 2: T: Who read the sentence "The TITAN-5X represents a massive leap..."? If you
did, you wasted time. When you scan for "Weight", your eyes should simply look for the letters "kg".
This is how you survive thick manuals.

ETAII 4. Yntanns 3: Matrix Decoding - Maintenance Schedule (15 xB)

T: A large part of engineering documentation is formatted in tables or matrices. Reading a matrix
requires cross-referencing columns and rows. It requires strict attention to frequency (How often?)
and action (What to do?).

Task 3: Preventative Maintenance (PM) Cross-Referencing (25 6axiB) Instruction: You are the
lead maintenance technician. Your team relies on you to interpret the PM Schedule. Scan the matrix
below and answer the operational questions in short, clear English. Timer: 6 minutes.

SECTION 5.1: PREVENTATIVE MAINTENANCE SCHEDULE

| COMPONENT / SYSTEM | FREQUENCY | ACTION REQUIRED | LUBRICANT / MATERIAL
||:---]:---| :--- | :--- | | Coolant Reservoir | Daily (End of shift) | Check fluid level. Skim tramp oil
from surface. | Soluble Synthetic Coolant | | Way Lube Tank | Weekly (Every 50 hours) | Inspect
level. Refill if below the "MIN™" line. | Mobil Vactra Oil No. 2 | | Pneumatic Filter | Weekly (Every
50 hours) | Drain condensation bowl. | N/A | | Spindle Chiller | Monthly (Every 200 hrs) | Clean
radiator fins with compressed air. | N/A | | Tool Changer Arm | Semi-Annually (1000 hrs)| Apply
grease to cam tracks and roller bearings. | Lithium-based White Grease | | Coolant Filter Bag |
Annually (2000 hrs) | completely remove and replace the filter bag. | 50-micron mesh bag | | Backup
Battery | Annually (2000 hrs) | Measure voltage. Replace if below 2.8V DC. | CR2032 Lithium Cell
|

Operational Questions (Scan for the answers):

1. How often should you apply grease to the Tool Changer Arm? Answer:

Noook~owhE

2. Which exact type of oil is required for the Way Lube Tank? Answer:

3. You are doing your daily end-of-shift checklist. What must you do to the Coolant Reservoir?
Answer:

4. According to the schedule, what component requires a 50-micron mesh bag? Answer:
5. If you have operated the machine for 200 hours, what action must you take regarding the

Spindle Chiller? Answer:




(Instructor's Keys: 1. Semi-Annually (or Every 1000 hrs); 2. Mobil Vactra Oil No. 2; 3. Check fluid
level and skim tramp oil; 4. Coolant Filter Bag; 5. Clean radiator fins with compressed air. 5 points
per correct answer).

ETAII 5. Yutanus 4: Troubleshooting Guide Extraction (20 xB)

T: This is the most critical text type in applied mechanics: the Troubleshooting Guide. When an alarm
flashes on the screen, production halts. You must scan the error codes, understand the root cause, and
implement the corrective action. This text will mix imperatives (commands), conditionals (if...then),
and technical vocabulary.

Task 4: Error Resolution Simulation (30 6amxiB) Instruction: An operator calls you to the CNC
machine. Several alarms have triggered during the week. Use the Troubleshooting Manual excerpt
below to diagnose the problem and write down the solution. Timer: 7 minutes.

SECTION 6.4: COMPREHENSIVE ERROR CODE INDEX

CODE E-112: SPINDLE MOTOR OVERHEAT

. Symptom: Spindle stops abruptly during heavy cutting. Alarm light flashes red.

. Probable Cause: Spindle chiller unit has failed OR feed rate is too aggressive for the material.
. Corrective Action: First, check the ambient temperature of the chiller. If the chiller radiator
is blocked with dust, clean it. If the chiller is operating normally, you must reduce the cutting feed
rate in the G-code by at least 20%. Let the spindle cool for 15 minutes before resetting the alarm.
CODE E-305: LOW PNEUMATIC PRESSURE

. Symptom: Tool changer arm stalls mid-cycle. Machine halts.

. Probable Cause: Shop air compressor pressure drop OR a ruptured airline hose on the
machine.

. Corrective Action: Inspect the main air regulator dial on the back of the machine. It must

read minimum 85 PSI. If the dial is below 85 PSI, check the factory compressor. If the dial is above
85 PSI, listen closely for a hissing sound indicating a ruptured hose. Replace the damaged hose and
reboot the system.

CODE E-420: LUBRICATION FAULT

. Symptom: Machine triggers a soft stop at the end of the current G-code block.

. Probable Cause: The Way Lube tank is empty, or the lubrication lines are clogged with
swarf.

. Corrective Action: Refill the Way Lube tank with approved oil. Prime the pump manually

three times. If the pressure does not build up, the lines are clogged. You must dismantle the way
covers and physically clear the copper lubrication lines.

The Diagnostics Log (Fill in the missing data):

Incident 1: The tool changer arm got stuck halfway while changing a milling cutter.

. Which Error Code is this likely to be?

. You check the air regulator, and it reads 95 PSI. What is your next logical step? Action:

Incident 2: The machine finished its cycle but won't start the next one. It did a "soft stop".
. Which Error Code is this?

. You refill the tank, but the pump pressure does not build up. What is the root cause? Root
Cause:
. What must you dismantle to fix it? Action:

Incident 3: The spindle stopped dead while cutting titanium. The alarm is E-112,
. You check the chiller radiator, and it is perfectly clean. What must the CNC programmer do
to the G-code to fix this? Action:




(Instructor's Keys: Incident 1: E-305. Action: Listen for a hissing sound (indicating a ruptured hose)
and replace it. (10 pts). Incident 2: E-420. Root Cause: Lubrication lines are clogged with swarf.
Action: Dismantle the way covers and clear the copper lines. (10 pts). Incident 3: Action: Reduce the
cutting feed rate in the G-code by at least 20%. (10 pts).

ETAII 6. 1eopudinr, ouninropanns ta opranisaunis CPC (10 xB)

Peduaexcis (Wrap-up): T: Time is up! Drop your highlighters. Let's analyze what just happened.
You processed a massive amount of English text in under an hour. You did not translate it; you
decoded it. You treated the English language like a database.

Let's review the 100-point total for this session:

. Task 1 (TOC Navigation - Skimming): 20 points.

. Task 2 (Data Extraction - Scanning): 25 points.
. Task 3 (Matrix Decoding): 25 points.
. Task 4 (Troubleshooting Resolution): 30 points.

By learning to scan for numbers, abbreviations, and bold headings, you have bypassed the traditional
language barrier. You don't need to know the English word for every screw to know that E-305 means
the air pressure is too low. This is the essence of English for Specific Purposes (ESP). You have
successfully met the outcomes for reading technical documentation (3K3, PH11). The grades will be
available in the LMS.

Opranizanis Camocriiinoi po6otu cayxauis (CPC): BignoBigHO 10 mporpamu, caMoOCTiiHA
po0oTa 3aKpiMIt0e HABUYKU POOOTH 31 CTPYKTYPOIO MaHyaliB.

. 3aBaanns 1 (Glossary Compilation): Bunicaru 3i CKpHUITIB ChOTOAHIIIHBOTO 3aHSTTS JI0
CBOTO 1HAMBIAyalIbHOTO THocapito (Student's Log) 15 HOBHX TexHIYHUX TepMiHIB. PekomeHnoBaHuit
MminimyM: ambient, reservoir, robust, interlock, ruptured, stall, prime the pump, soft stop. Joxaru
TPAHCKPUIILIIO Ta MEPEKIIal.

. 3aBaannsn 2 (Reverse Engineering a Manual):

o VsBiTh, II0 B BHHAXITHUK 1 IIOMWHO CTBOPWJIM HOBUH MEXaHIYHUN MPHUCTPIH
(HampuKIIa: IHHOBALIWHUI €JIeKTpOoBeNIocuIie, poOOTH30BaHy Ta30HOKOCApKy a0o0 HacTimbHMIA 3D-
MIPUHTED).

o Bame 3aBmanns — ckiactu 3mict (Table of Contents) aHTmilicbKOI0 MOBOIO ISt
MaHyaJly JI0 Ballloro BUHAXO.y.

o Bumozeu 0o ¢hopmamy: 3micT noBuHEH MaTH MiHIMYM 4 roJioBHI cekuii (Sections) Ta
o 2-3 mianyHKTH (Subsections) y KOKHil.

o 06o08'a3x06i  cexyii: (OOOB'SI3KOBO BKJIIOYMTH CEKLII0 IPO TEXHIKY Oe3neku
(Safety/HSE) ta ycynenns necipaBHoctelt (Troubleshooting).

. Taiim-menex:xkment (Trauma-Informed Policy): [ennaitH BUKOHaHHsS 3aBIaHHS — JIO
noyatky Ilpaktuunoro 3aHatTs Ne28. 3aBaaHHS BUKOHYETHCS Y TEKCTOBOMY PEIAKTOPI.

. ACHHXpOHHUIT KOHTpoOJb: TekcroBuil daitn popmary Word a6o PDF 3aBanTakutu Ha
mwiarpopmy LMS (Moodle / Google Classroom) y po3ain "Module 3: Practical 27 - Manuals".
OuiHIOBaTUMETHCS MPABUIBHICTE O(DOPMIIEHHSI CTPYKTYPH 3arojOBKIiB Ta JIOTIYHICTh 1HKEHEPHOTO
MUCIIEHHS TIPH CKJIa/IaHH1 MyHKTIB MOCiOHUKA.

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 28

HapuanbHa qucumnniina: [HozeMHa MoBa 3a npodeciinuM crpsiMyBaHHIM. CnenianbHicTb: 131
«[Ipuknanna mexanika». OcBiTHbO-npodeciiina nporpama: «Komn'torepr3oBaHi MalIMHOOYAIBHI
BUPOOHMIITBA Ta NpHUKIATHA MexaHikay». 3micToBuii moayuas 3: Ilpodeciiina xoMmyHikamis Ta
pelenTUBHO-IPOAYKTUBHI HaBUUKH B iHxkeHepli (Professional Communication and Receptive Skills
in Engineering). Tema 3ansaTTsi: UntaHHs: aHai3 TEXHIYHOI TOKyMeHTaIlii Ha BepcTatu (Reading:
Analysis of Technical Documentation for Machine Tools). InTencuBue untanus (Intensive Reading),
cneungikanii obmagHaHHA Ta 1HCTPYKUil 3 myckoHanarokeHHs (Installation & Commissioning
Manuals). TpuBauicts 3ansatrsa: 90 xBuiuH (2 akagemiudi roauau). Tunm 3ausarrs: [pakTuaHuit
1HTeHCUB 3 TuooKkoro aHaniTuuHoro yutanus (CLIL) 3 po3umpeHuM (GpoHI0M 3aB/IaHb Ta JEKCHKO-
TeXHIYHUM 3aHYpeHHSIM. MakcruMaiibHa OIlIHKA 32 BUKOHAHHS BCIX 3aBAaHb 3aHATTS — 100 6aJiB.
1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSITTS
[Tonepenne mpaxktuune 3aHATTSA (Ne27) Oyno mpucBsiueHe cTparerisiMm Scanning Ta Skimming —
BMIHHIO IIBHJIKO OpPIEHTYBATUCS y BEJIMKUX MAaCHUBaxX TEKCTY JUIS MOIIYKY KOHKPETHHX IH(p abo



KoZiB moMuiIok. OHaK iHXKEHEepHA MisIbHICTh BUMAarae He JIUIIe MIBUAKOCTI, ane i abCooTHOT
TOYHOCTI PO3YMIHHS CKJIATHUX IHCTPYKIIiKA. Po3poOka IIpakTuanoro 3ausaTTs Ne28 ¢okycyeTses Ha
Intensive Reading (InTeHcuBHOMY YnuTaHHI 200 UnTaHHi 3 NOBHUM PO3YMIHHSIM JeTaJIei).
Konmu mianpueMcTBO Kymye HOBHM METANIOO0OpOOHWHN IIEHTP BapTICTIO B COTHI THUCSAY J0JIapiB
(mampukiiaz, TokapHo-(hpesepHuii Bepctar DMG Mori, Mazak a6o Haas), inxeHep-MexaHiK OTpUMYe€
iHCTpyKItito 3 myckoHanarokeHHs (Installation & Commissioning Manual) Ta macnopt Bepcrara
(Machine Tool Specification Sheet). [Tommika B mepekiaai ado po3yMiHHI OJHOTO TepMiHA
(HampuKIaj, IIyTaHWHA MK runout — outrsam, ta backlash — modrom, a6o HempaBuibHE
TIIYMa4CeHHSI BUMOT JI0 aHKEPYBAaHHSI Ta BUPIBHIOBAHHSI CTAHWHH ) MOXKE TIPU3BECTH J0 HETIOIIPABHOTO
MOIITKOJKSHHS T€OMETPil BepcTara Ie JI0 3aIyCcKy Mepiioi Kepyrvoi mporpamMu.

[e#t 90-XBUIMHHUYN IHTCHCUB PO3POOJICHUH AJIs TOTO, 0O HABYMTH 3100yBadiB cremianbHOCTi 131
MIMOOKO aHaMi3yBaTH IIIJIbHI, HACHYECHI TEPMIHOJIOTIEI0 AHTIIOMOBHI TEKCTH, PO3YMITH HIOAHCH
TEXHIYHOTO OIMUCY Ta MEePEKIAAaTH CKIAIHI rpaMaTUYHI KOHCTPYKIIIT Ha peasibHi (Di3udHi Mii.

. JIiHrBicTMYHA (KOMYHIKATHBHA) MeTa:

o CdopmyBarn HaBuuku Intensive Reading (uutanHS Uil JETaIbHOTO PO3YMiHHS)
TEXHIYHUX TEKCTIB BUCOKOTO piBHS CKJIaaHOCTI (piBeHb B2-C1 TeXHIYHOTO AUCKYPCY).

o Po3mmputy Ta 3akpinuTH MacMBHHIA BY3bKO(aXOBHUil TI0capii 3 aHATOMIT BepCTaTiB

(Machine Tool Anatomy), xapaktepuctuk To4HOCTi (Precision & Accuracy) Ta iHCTpyMeHTapiro
myckonanarokens (Rigging & Leveling).

o OnaHyBaTh CHHTaKCHUYHI OCOOJMBOCTI TAacHoOpTiB oOmagHaHHSA: ©e30c000Bi
KOHCTPYKILIi, crenndiyHe BUKOPHUCTaHHA Ji€NpUKMEeTHUKOBUX 3BOpoTiB (Participle Clauses) Ta
0araTOKOMIIOHEHTHHX IMEHHHKOBHX cioBocnonydeHb (Noun strings, Hampukian: high-pressure
coolant delivery system).

. OcgiTH# (paxoBa) meta: 3abe3neunTy 3aTHICTh Mai0yTHIX (axiBiiB 31 crerianbHocTi 131
BIJILHO ONEPYBAaTH TEXHIYHUMH XapakTepuctukamu BepcratiB 3 UIIK (mBuakocti pobounx moaad,
KpPYTHI MOMEHTH, 3yCHJIJIS Ha 0CSAX, rabapuTH poOoU0i 30HM), aHAII3yBaTH IPOLIEAYPU BCTAHOBJICHHS
(Installation) Ta mepeBipkr T€OMETPUYHOI TOYHOCTI 0OJIaTHAHHS.

o IIcuxoaoro-nexaroriuia (Trauma-Informed) wmera: JleranpHuid aHami3 CKIAIHUAX
TEXHIYHUX TEKCTIB 1HO3EMHOIO MOBOIO MOXE BHUKJIMKATH KOTHITMBHE TepeBaHTaxeHHs (Cognitive
Overload). /lna #foro 3ano6iranHs 3actocoByeThcst MeToanka «Chunking» (po30UTTSI MacCMBHOTO
TeKCTy Ha KepoBaHi (parmenTtH). KokeH TekcT cympoBomkyeTbes riocapiem (Scaffolding).
Buknanau nigrpumye kynbTypy «No-Penalty for Asking» (BiaCyTHICTh MOKapaHHs 3a 3alIMTaHH:),
7€ CTYJIEHTH 3a0XOUYYIOTHCS 3YIHHATH TPOIEC 1 MPOCUTH TOSCHEHb MION0 CKIIAAHUX TEXHIYHUX
KOHIIETILIIH.

®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTi Hap4aHHs (3rigno 3 OIIII):

. 3K3, 3K4: 3garHicTh YMTaTH, PO3YyMITH Ta aHaNI3yBaTH CKJIQJHY AHIJIOMOBHY TEXHIUHY
JIOKYMEHTAITIFO.

. CK6, CK8: 3natHicTh KJIacH(iKyBaTH TeXHI4YHI 00'€KTH (BEepCTaTH, iXHI BY3JH), PO3yMITH
MpoIieTypH iX BBEJICHHS B €KCITyaTallil0 Ha OCHOBI MACTIOPTHUX JAaHUX.

. PH10, PH11: 31aTHiCTh BUKOPUCTOBYBATH (paXxOBY 1HO3EMHY TEPMIHOJIOTIIO JUIsl IepeKiIary
Ta 3aCTOCYBaHHS 1HCTPYKLIA BUpOOHUKA 00alHaHHS y pealibHIi BUPOOHUYIN MTPaKTHULL.

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3aco0u: MynpTumeniitnuii kommiuekc (mpoekrop, I[IK Buknamawa) s
JEMOHCTpAllii KpecIeHb, [0 CYPOBOIKYIOTh TEKCTH.
. HaBuanabHo-MeToauuHe 3a0e3meyeHHsi: PoOoui 3ommutu (Student's Log), macuBHI

OararocTopiHKoBI po3aaTkoBi matepiamm (Workbook, 1o micTuTh riocapii Ta 3 aBTeHTHYHI TEXHIYHI
TEKCTH 3 KOMIUIEKCOM 3aBJiaHb), pO3JAPYKOBaHi JiarpaMu aHATOMIi BepcTara.

. Indopmaniiine 3ade3meuennsi: I[lnmarhpopma LMS (Moodle / Google Classroom) st
ACHHXPOHHOTO JIOCTYIy /10 MaTepiaiiB Ta 3aBanTaxeHHs CPC.

3. XPOHOMETPAK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBujuH)

1. Opranizauniiinuii eran Ta koutrekcryadizaunis (Warm-up & Context Setting) — 5 xs.

2. Jlekcuunuii 0J10k: AHatomisi Bepcrara Ta myckoHanaromkeHnHs (Comprehensive Lexicon) —
15 xB.



3. Yuranusa 1 (Reading for Specs): Machine Tool Specification Sheet (ITacnopT Bepcrara) —
20 xB.

4, Yurtannsa 2 (Reading for Procedures): Installation and Leveling Manual (Iactpyxitis 3i
BCTAHOBJICHHS) — 25 XB.

5. Yuranua 3 (Reading for Precision): Geometry and Calibration Check (Ilepesipka
reometpii) — 15 xB.

6. Jeopudinr, minBenenns mincymkiB ouinoBanusa (100 6axiB) Ta opranizauis CPC — 10
XB.

4. PO3TOPHYTUM CHEHAPIA 3AHATTS TA HABYAJBHI APTEDAKTH
(WORKBOOK MATERIALYS)

ETAII 1. Opranizaniiiauii eTan Ta KOMyHiKaTHBHa opieHTauis (5 XB)

Buxkaagau (T): Good morning, engineers. In our last session, we practiced reading fast. We scanned
500-page manuals to find single error codes and pressure limits. But what happens when you find the
right page? You must stop flying and start digging.

Today, we practice Intensive Reading. When you unpack a new CNC machine, the manufacturer’s
warranty depends on you following the installation manual perfectly. If the manual says "grout the
anchor bolts and ensure a maximum runout of 0.005 millimeters," you cannot guess what that means.
You must know exactly what it means. Today, we will dissect three very dense technical documents:
a specification sheet, an installation procedure, and a geometry calibration manual. We will read
slowly, analytically, and with absolute engineering precision. Let's build our technical vocabulary
first.

ETAII 2. Jlekcnunuii 0,10k: AHaToMist Bepcrara Ta Ilyckonanarogxenns (15 xB)
Methodological Note ([Li1s Bukiaamaua): Lleii 6ok € kpurnuno BaxiusuM (Scaffolding). Texcru,
Kl CTYOEHTH YWTAaTUMYTh Jalli, Hacu4eHi creuudiuHor TepMiHonorieo. be3 momepeaHboro
3aCBOE€HHA ITUX CJIiB YUTaHHA ICPCTBOPUTHCA HA CYIIi.HI)He KOpUCTYBaHHA CJIOBHUKOM, IO 3HUIIUTDH
OUHAMIKY 3aHATTs. Bumaraiite BiJ CTy/I€HTIB IPaBUIILHOT BUMOBH.

Task 1: The Master Engineering Lexicon (20 6ajiB) Instruction: Review this comprehensive
technical glossary. These are the components, parameters, and actions you will encounter in the
reading texts. Memorize the English terms and their technical definitions.

Part A: Machine Tool Anatomy (AHaTomisi BepcTara)

English Transcription | Ukrainian Technical Definition (English)

Term Translation

1.  Spindle | /'spindl novz/ | Toperp The front end of the spindle where the chuck

nose TITHHICIIS or tool holder is attached.

2. /'gaidwerz/ Hanpsimui Precision-machined surfaces along which the

Guideways (craHMHM) machine's moving parts slide.

3. Ball screw | /bo:1 skru:/ KynbkoBo- A mechanical device that translates
TBHHTOBA T1apa rotational motion into precision linear

motion with minimal friction.

4. Turret /'tarit/ PeBonbBepHa A rotating tool holder on a lathe that allows
TOJIOBKA for quick tool changes.

5. Tailstock | /'terlstok/ 3ams 6abka A mount opposite the spindle used to support

long workpieces.

6. Chuck Itfak/ 3aTUCKHUIA A specialized clamp wused to hold a
MaTpoH workpiece securely on the spindle.

7. Bed [/ |/bed//kastmy/ | Cranuna / JlutBo | The main heavy foundation of the machine

Casting tool, usually made of cast iron.

8. Trunnion | /'tranjon/ Handa /| A pivoting cylindrical protrusion used to tilt
IToBopornwmii ctin | the work table in 5-axis machines.

Part B: Precision and Specifications (TouHicTh Ta napamerpmn)
English Term Transcription Ukrainian Translation | Technical Definition
(English)
9. Runout /'ranaot/ butTst The inaccuracy of a
(pagianbHE/TOpIIEBE) rotating mechanical




system, specifically when a
tool or workpiece does not
rotate exactly in line with
the main axis.

10. Backlash

/"beekleef]

JIrodpT (MepTBHil Xix)

The clearance or lost
motion in a mechanism
caused by gaps between the
parts (e.g., between gear
teeth or threads).

11.

Perpendicularity

/ p3:pon,dikjo laeriti/

[eprieHAUKYIAPHICTD

The state of being exactly at
a 90-degree angle to a given
line or surface.

12. Swing over

/swiy "ouva bed/

Hiamerp 00poOKu Han

The maximum diameter of

bed CTaHHUHOIO a workpiece that can rotate
on a lathe without hitting
the bed.

13. Rapid | /'repid tra'vs:s/ [Isuake nepemimends | The maximum speed at

traverse (xomocTHit xij) which the machine axes can

move when not cutting
material.

14. Thrust force

/Orast fo:s/

3ycuis
(ocboBe)

The pushing force exerted
by the axis motors to drive
the cutting tool into the
material.

noxayi

Part C: Installation & Rigging (BcranoByieHHs1 Ta TaKeJaxHI po00TH)

English Transcription | Ukrainian Technical Definition (English)

Term Translation

15. To rig /| /ng/ /'hoistiy/ | CtponyBaHHs /| The process of securely attaching cables

Hoisting [Tigitom to heavy machinery to lift it with a crane.

16. Anchor | /'@gko boult/ | Ankepuwuii Oont A heavy-duty fastener used to attach the

bolt machine bed directly to the concrete
floor.

17. To grout | /gravt/ 3anuBatu pozunnom | T0 fill the gap between the machine base
and the floor with a fluid concrete
mixture to ensure perfect stability.

18. Leveling | /'levliy paedz/ | PerymoBanbhi onopu | Adjustable feet used to make the

pads (BiOpoomopw) machine perfectly horizontal relative to
gravity.

19. /'klrarans/ 3azop / Bimenuuii | The physical space required around the

Clearance IpOCTIp machine for safety doors to open and
maintenance access.

20. Dial | /'daral [anukarop A high-precision measuring tool used to

indicator ‘indikerto/ roauHHIKoBoro Tumy | check runout, alignment, and geometry.

(Buxnadau nposodums weuoxe ycre onumyganus (Drill) ona 3axpinnenus Haubinoud CKIAOHUX
KOHYenyitl, Hanpuxaao: pisnuys mioic Runout ma Backlash, abo wo o3nauae Swing over bed).
ETAII 3. Ynranus 1: Machine Tool Specification Sheet (20 xB)

T: Our first document is a Technical Specification Sheet for a Heavy-Duty CNC Turning Center
(Lathe). When selecting a machine for production, you must understand its physical limits. You
cannot put a 500mm diameter part into a machine with a 400mm swing. Read the specifications
carefully and complete the engineering extraction tasks.
Task 2: Analytical Reading — The Machine Specs (25 6axiB) Instruction: Read the technical
datasheet for the "VORTEX Turn-X400" CNC Lathe. Pay close attention to the capacities, speeds,
and dimensions. Then, complete the analytical exercises below.




DOCUMENT REF: TECH-SPEC-VORTEX-X400 EQUIPMENT: VORTEX Turn-X400
Heavy-Duty CNC Turning Center

1. CAPACITIES & WORKING ENVELOPE The VORTEX Turn-X400 is designed for large-
scale aerospace and oil-field components. The Swing Over Bed is an impressive 800 mm, while the
Swing Over Cross Slide is limited to 550 mm. The Maximum Cutting Diameter (with standard
turret tooling) is 450 mm. The Maximum Cutting Length between centers is 1,200 mm. The
machine frame is a one-piece cast-iron bed slanted at 45 degrees, offering exceptional rigidity and
optimal swarf evacuation.

2. SPINDLE SPECIFICATIONS The main spindle is driven by a 30 kW vector dual-drive motor.
It features an A2-8 Spindle Nose and a massive Spindle Bore of 115 mm, allowing large bar stock
to pass completely through the spindle. The Drawbar Tube Capacity (maximum diameter of
material that can be automatically fed) is 95 mm. The spindle achieves a Maximum Speed of 3,200
RPM and generates a Peak Torque of 850 Nm at 600 RPM.

3. AXES & KINEMATICS Both the X and Z axes are equipped with heavy-duty linear roller
guideways, significantly reducing friction compared to traditional box ways. The axes are driven by
direct-coupled AC servo motors and double-nut ball screws.

. X-Axis Travel: 310 mm

. Z-Axis Travel: 1,250 mm

. Rapid Traverse Rate (X / Z): 24 m/min / 30 m/min

. Maximum Thrust Force (Z-axis): 12,000 N (Newtons)

4. TURRET & TOOLING The machine is equipped with a 12-station BOT (Bolt-On Tooling) style
turret. The indexing time (tool-to-tool) is 0.5 seconds, utilizing a servo-driven Geneva mechanism.
5. INSTALLATION REQUIREMENTS Machine Weight: 6,800 kg. Footprint (L x W): 4.2 m x
2.1 m. An additional Maintenance Clearance of 1.0 m is strictly required around the entire perimeter
of the footprint. Power requirements: 3-Phase, 380V-480V, 100 Amps.

Exercise 2.1: Engineering Feasibility Check (10 points) Instruction: Based on the text, determine
if the following engineering tasks are POSSIBLE (Write YES) or IMPOSSIBLE (Write NO). You must
provide the specific numerical reason from the text for your answer.

1. Scenario: We need to automatically feed a solid steel bar with a diameter of 105 mm

completely through the spindle for mass production. Is it possible? Reason (quote the

Specs): (Key:

NO. The Drawbar Tube Capacity is only 95 mm).

2. Scenario: The factory floor manager wants to install the machine in a corner space that is

exactly 4.5 meters long and 2.5 meters wide. Is it possible? Reason (quote the specs):
(Key: NO. The

footprintis 4.2 x 2.1 m, PLUS a strict maintenance clearance of 1.0 m around the perimeter (requiring
at least 6.2 x 4.1 m of total space)).

3. Scenario: We need to machine a massive flange. The outer diameter of the raw material is
600 mm. We do not need the cross slide to pass under it. Is it possible? Reason (quote
the specs): (Key:

YES. The Swing Over Bed is 800 mm, which accommodates the 600 mm part, although the max cutting
diameter is smaller, it physically fits in the machine).

Exercise 2.2: Lexical Extraction & Comprehension (15 points) Instruction: Answer the following
questions using brief, professional English phrases.

1. What is the mechanical advantage of the 45-degree slanted cast-iron bed mentioned in Section
1? Answer:

_ (Key: It offers exceptional rigidity and optimal swarf (chip) evacuation).
2. In Section 3, what specific components are used to reduce friction on the X and Z axes?
Answer:

_ (Key: Heavy-duty linear roller guideways and double-nut ball screws).
3. What is the "Rapid Traverse Rate", and which axis moves faster when not cutting material?
Answer:



_ (Key: The speed the machine moves when not cutting. The Z-axis moves faster at 30 m/min).
ETAII 4. Yntanus 2: Installation and Leveling Manual (25 xB)

T: Buying the machine is the easy part. Installing it is where the real engineering begins. If a 6-ton
machine is placed on an uneven concrete floor without proper anchoring, the dynamic forces during
machining will physically twist the cast-iron bed. This destroys accuracy.

The next text is an authentic Installation and Rigging procedure for a Vertical Machining Center. This
text is heavily instructional. Pay attention to the sequence of actions and the passive voice.

Task 3: The Installation Protocol (25 6aaiB) Instruction: Read the installation guide below. Then,
complete the sequencing and vocabulary tasks.

SECTION 2: RIGGING, HOISTING, AND LEVELING PROCEDURE WARNING: Failure
to follow these instructions will void the manufacturer's warranty and may result in
catastrophic structural twisting of the machine casting.

Step A: Upon delivery, the machine must be lifted exclusively using the four designated lifting eyes
located at the top of the column. A certified overhead crane with a minimum Safe Working Load
(SWL) of 10,000 kg must be utilized. Never run hoisting cables across the sheet metal enclosures or
the electrical cabinet, as the tension will crush them.

Step B: Before lowering the machine, prepare the foundation. The concrete floor must be a minimum
of 200 mm thick, heavily reinforced, and fully cured. Clean the floor thoroughly to remove any oil,
debris, or swarf.

Step C: Place the six primary leveling pads onto the concrete exactly aligning with the anchor holes
in the machine casting. Carefully lower the machine until it rests completely on the leveling pads.
Step D: Insert the heavy-duty anchor bolts through the casting and into the foundation holes. Do not
tighten the anchor nuts at this stage.

Step E: Rough leveling. Place a precision machinist's spirit level (accuracy of 0.01 mm/m) on the
center of the X-Y work table. Adjust the front and rear leveling screws until the bubble in the level
indicates the machine is horizontally flat within 0.5 mm.

Step F: Once rough leveling is achieved, the anchor bolts must be grouted. Pour non-shrink epoxy
grout into the anchor holes around the bolts. You must allow the grout to cure completely for 48
hours.

Step G: Fine leveling. After the grout is cured, use a torque wrench to tighten the anchor nuts to 250
Nm. Re-check the level on the table. Adjust the leveling pads again until the machine geometry is
perfectly flat within a tolerance of 0.01 mm per meter. Only then may the main power be connected.
Exercise 3.1: Chronological Sequencing (10 points) Instruction: Below is a scrambled list of the
main actions. Put them in the exact chronological order (1 to 6) according to the text.

[ ] Pour non-shrink epoxy grout into the anchor holes.

] Tighten the anchor nuts to exactly 250 Nm using a torque wrench.

] Lift the machine using the four designated lifting eyes and a certified crane.

] Achieve fine leveling within a tolerance of 0.01 mm/m.

] Insert the anchor bolts, but do not tighten them yet.

. [ ] Perform rough leveling using a precision machinist's spirit level on the table.
(Instructor's Keys: 1. Lift the machine... 2. Insert the anchor bolts... 3. Perform rough leveling... 4.
Pour non-shrink epoxy grout... 5. Tighten the anchor nuts... 6. Achieve fine leveling...).

Exercise 3.2: Contextual Vocabulary & Safety Decoding (15 points) Instruction: Based on the
text, answer the following critical safety and procedural questions.

1. What will happen if the rigging cables touch the sheet metal enclosures during the hoisting
process? Answer:

[
[
[
[

_ (Key: The tension of the cables will crush the sheet metal enclosures/electrical cabinet).
2. Why must the operator wait 48 hours after Step F before moving to Step G? Answer:

_ (Key: To allow the non-shrink epoxy grout to cure (harden) completely).
3. What specific measuring instrument is required to ensure the machine is horizontally flat, and
what IS its required accuracy? Answer:



_ (Key: A precision machinist's spirit level with an accuracy of 0.01 mm/m).
4. According to the Warning section, what is the mechanical consequence of NOT following
these leveling instructions? Answer:

_ (Key: It may result in catastrophic structural twisting of the machine casting).

ETAII 5. Yntanusa 3: Geometry and Calibration Check (15 xB)

T: The machine is bolted to the floor. The power is on. But before we cut metal, we must verify the
internal geometry. Are the axes perfectly perpendicular? Does the spindle rotate perfectly true, or
does it wobble?

This final text details the calibration check using a dial indicator. This is the highest level of
mechanical precision reading. We are measuring in microns (thousandths of a millimeter).

Task 4: The Geometry Verification Manual (20 6axiB) Instruction: Read the calibration
procedure. This text is heavily focused on spatial relationships and tolerances. Then, complete the
Socratic analysis.

SECTION 4: GEOMETRY AND ALIGNMENT VERIFICATION

4.1 Spindle Runout Check To ensure maximum surface finish quality on machined parts, the spindle
runout must be verified.

1. Mount a certified, precision-ground test arbor directly into the spindle taper. Ensure the taper
is surgically clean; a single chip of swarf will drastically alter the reading.

2. Mount a magnetic base with a high-resolution dial indicator (graduations of 0.001 mm) onto
the machine table.

3. Position the stylus of the dial indicator so it touches the surface of the test arbor, approximately
150 mm away from the spindle nose.

4. Slowly rotate the spindle by hand (neutral gear).

5. Observe the total indicator reading (TIR). The needle movement must not exceed a maximum
tolerance of 0.005 mm (5 microns). If the runout exceeds this limit, the spindle bearings may be
compromised or the taper is damaged.

4.2 Ball Screw Backlash (Lost Motion) Check Backlash causes dimensional errors when an axis
reverses direction. To measure X-axis backlash:

1. Position the dial indicator stylus against a solid, stationary block on the X-axis table.

2. Using the MPG (Manual Pulse Generator / Handwheel) set to the x0.001 (one micron)
increment, move the axis in the positive (+) direction until the indicator reads exactly zero.

3. Without moving the handwheel, switch the direction to negative (-).
4. Rotate the handwheel exactly one click (1 micron) in the negative direction.
5. If the dial indicator needle does not move immediately, the axis has backlash. Continue

clicking the handwheel until the indicator needle shows movement. The number of clicks required
before physical movement occurs is your total backlash. Maximum allowable backlash is 0.008 mm.
Exercise 4.1: Socratic Engineering Analysis (20 points) Instruction: Answer the questions deeply,
demonstrating your understanding of the physical processes described in the text.

1. The Runout Check: Why is it absolutely critical to ensure the spindle taper is "surgically
clean" before inserting the test arbor? What physical effect would dirt have? Answer:

_ (Key: A chip of swarf or dirt would prevent the arbor from seating perfectly flat, causing it to sit at
a microscopic angle, which would manifest as false runout/wobble on the dial indicator).

2. The Runout Tolerance: If the dial indicator needle moves from 0 to +0.003 mm, and then
down to -0.004 mm during one full rotation of the spindle, what is the Total Indicator Reading (TIR)?
Does it pass the inspection? Answer:

_ (Key: The TIR is the total range of movement, which is 0.007 mm (3 up, 4 down). It DOES NOT
pass the inspection, because the maximum allowed tolerance is 0.005 mm).

3. The Backlash Concept: In your own words based on Section 4.2, what is "lost motion™?
Answer:




_ (Key: Lost motion (backlash) is the gap or delay where the CNC controller and motors are telling
the machine to move, but the physical table is not moving yet because the mechanical gaps in the ball
screw are closing).

4. The Backlash Test: If an operator turns the handwheel 5 clicks in the reverse direction before
the dial indicator needle finally moves, what is the measured backlash in millimeters? Does it pass
inspection? Answer:

_ (Key: Each click is 0.001 mm (1 micron). 5 clicks = 0.005 mm. YES, it passes inspection because it
is below the maximum allowable limit of 0.008 mm).

ETAII 6. leopudinr, mixBeaenns migcymkis ta opranizanis CPC (10 xB)

Peduaexcis (Wrap-up): T: Excellent analytical work, colleagues. Drop your pens. Reading
engineering texts is not like reading a novel. You cannot skim a calibration manual. Every word,
every decimal point, and every unit of measurement carries immense weight.

Let's review the 100-point total for today's intensive:

. Task 1 (Master Lexicon Drill): 20 points.

. Task 2 (Specification Extraction): 25 points.
. Task 3 (Installation Sequencing): 25 points.
. Task 4 (Geometry Calibration Socratic Analysis): 30 points.

Today, you demonstrated that you can process high-level technical English (C1 Technical). You
translated complex grammatical instructions into physical actions—hoisting, leveling, grouting, and
sweeping with a dial indicator. You successfully calculated Total Indicator Readings based on an
English text. This represents the absolute pinnacle of English for Specific Purposes in Applied
Mechanics. You have fulfilled the programmatic outcomes (3K3, CK6, PH10) for analyzing original
manufacturer documentation. The grades will be processed and available in the LMS shortly.
Opranizanis Camocriiinoi po6oru cayxauis (CPC): BignoBigHO 10 mporpamu, caMoOCTiiHA
poOoTa cripsiMOBaHa Ha IHTETpallil0 HaBUYOK YUTaHHA Ta TexHiyHoro nuckMa (Productive Skills).

. 3aBnanns 1 (Reverse Engineering - Spec Sheet Creation):

o Baine 3aBnaHHs — CTBOPHUTH BIIaCHY OJTHOCTOPiHKOBY crnerudikaniro (Machine Tool
Specification Sheet) aHrmiiicbKOI0 MOBOIO JUIsl BUraJaHoro (abo peasbHOro) MeTaiooO0poOHOro
BepcTaTa Balloi Mpii.

o Bumoeu 0o ookymenma:

. Hasea Bepcrara Ta #ioro tun (Hanpukian: APEX-900 5-Axis Gantry Mill).

. Cexiisa 1: Working Envelope (I'abaputu po6o4oi 30HM) — BKa3aTH XOAH IO
ocsix X, Y, Z y MiJimMeTpax.

. Cekuis 2: Spindle Specs — Bkazatu MakcumaibH1 00epTi (RPM), moTyxHicTh
(kW), Ta xpyTHHiT MOMEHT (Nm).

. Cekuis 3: Installation — Bka3zatu Bary (Weight in kg) Tta rabaputu
npuMitieHss (Footprint).

. 3ananud 2 (Translation of Warning):

o Hanwucatu 2 »opcTkux npaBuia TexHiku Oe3neku (Warnings) Juist Ballioro Bepcrara,
BukopucroByroun Modal Passives (must be, should not be).

o Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0

noyatky [IpaktuuHoro 3anartss Ne29. Jlns BUKOHAHHSA 3aBJaHHS BUKOPHUCTOBYWTE JIEKCHKY 3
croronuimHboro Task 1 Ta Task 2 sk ma6noH. 3aBAaHHSA CTUMYIIOE€ TEXHIYHY KPEaTHBHICTH 0€3
YKOPCTKOTO TUCKY J€JIalHYy.

. AcCHHXPOHHUIH KOHTPOJb: TexkcroBuil ¢aitn popmary Word a6o PDF (6axano 3 6a3oBum
(dbopMaTyBaHHM M1/ OQIIHHUI TOKYMEHT) 3aBaHTaXUTH Ha miatgopmy LMS y posain "Module 3:
Practical 28 - Spec Sheet". OuiHroBaTUMETHCS NPABUIBHICTE BUKOPHCTaHHSI TEXHIYHUX TEPMIiHIB
(travel, torque, spindle nose) Ta 3aranpHa JoriKa IHXEHEPHUX MTapaMeTPiB.

METOJAUYHA PO3POBKA TIPAKTUYHOI'O 3AHATTS Ne 29

Hapuaabna nucuuniina: [HozemMHa MoBa 3a podeciiiHUM CIpSMyBaHHSIM.

CrnenianabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MPUKIIAJHA MEXaHIKay.



3micToBuii MoayJb 3: [Ipodeciiina KOMyHIKaIlis Ta peLleNTHBHO-TIPOYKTUBHI HABUYKH B IHXKEHEpil
(Professional Communication and Productive Skills).

Tema 3anaTTa: [lucemo: cknananus npodeciiinoro pestome (CV) 3a €BpONeiChbKUM CTaHAAPTOM
Europass. Tpancnsiist iHXKeHEpHUX KOMIIETEHITIH Ta akageMidyHoro nocBiny (Translating Engineering
Competencies and Academic Experience).

TpuBajicts 3ansatrs: 90 xsuuH (IToyaTok o 9:00).

Tun 3ansarrsa: [Ipaktnununii MmoBneHHeBUH Ta mHcbMOBHH iHTeHCHB (CLIL) 3 BUKOpHCTaHHSM
CTaHJAPTU30BAHUX €BPOIEHCHKUX Ma0I0HIB Ta mpuHIUMmB ATS-onTumizarii.

1. DYHIAMEHTAJIBHE METOJOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTS
Po3poOka 1p0r0 3aHATTS TMepeBOAUTH 3700yBayiB (HaxoBOi TMEPENBHINOI OCBITH JO €Tamy
Karitanizanii iXHix 3HaHb. MKHApOJHUI PUHOK Tpalli B raiy3i mammHoOynyBanaa (Himeuunna,
[Tonpmra, Yexis, CkaHIMHABCHKI KpaiHW) BUMAarae CyBOpoi CTaHAapTH3allii IPH IMOJaHH1 TOKYMEHTIB.
@®opmar Europass € o¢piuniiiHuM, IOPUANYHO Ta CTPYKTYPHO BHBIPEHHM CTaHAApTOM pE3IOME B
€pornerickkomy Coro3i.

Jlnst cTyneHTa-MexaHiKa HEJOCTaTHBO IMPOCTO IMEPEKJIACTH YKpaiHChKE pPE3loMe 4epe3 OHJIaiH-
nepekiaanay. TexHiuHi TepMiHH, Ha3BH KBamidikamiii (Bimmosimuo mo European Qualifications
Framework - EQF) Ta ommc 00OB'si3kiB MaroTh OyTH aJanToBaHi IO 3aXiJHOTO IHXXEHEPHOT'O
TUCKypCy. binmblIicTh nepBUHHUX BiOOpiB 3aiiicHIOeThCs anroputMamu ATS (Applicant Tracking
Systems), siki CKaHyIOTh TEKCT Ha HasBHICTh crneuu¢piuyaux kmouoBux ciiB (Keywords: CNC,
CAD/CAM, Maintenance, Tolerance, HSE).

. JlinrBictnuHa (KOMyHiKaTHBHA) MeTa:

o OmnanyBatu jekcuky g onucy npodeciiinux HaBudok (Hard Skills, Soft Skills,
Digital Skills) y KOHTEKCTi MPUKJIAAHOT MEXAHIKH.

o BinmpatroBatu rpamatuuny ctumictuky "Telegraphic style" (Tenerpaduuii ctunb) —

ycyHeHHs 3aiiMeHHHKIB (I, my, me) Ta BUkopuctanHs cuiibHUX giecuiB y gopmi Past Simple (s
3aBepuieHoro noceiny) ta Present Continuous / Present Simple (mis motoynux o0OO0B'SI3KiB) y
MapkoBaHux cruckax (Bullet points).

o 3acBOiTM  KOpPEKTHMH Iepeksaj  YKpaiHCBKUX  aKaJeMIYHMX CTYNEHIB Ta
CHEIIaTbHOCTEN €BPONEUCHKUMHU BIAMOBITHUKAMHU.
. OcsiTHs (paxoBa) meta: ChopmyBaTu 31aTHICTh MaltOYTHIX (axiBLiB 31 cneniaabHOCTI 131

CTPYKTYpyBaTH CBif TEXHIYHMH JOCBiJ, NpPaBUJIBHO KaTeropu3yBaTH HaBUYKU poOOOTH 3
METaJo00pOOHUM  OOJIaJIHAaHHAM,  BHMIPIOBAIbHUMH  IHCTpYMEHTaMH Ta  IPOTPaMHUM
3a0€3MeYeHHsIM 3T1THO 3 BUMOTaMu cTaHaapTy Europass.

. IIcuxonoro-nenaroriuna (Trauma-Informed) mera: Ilponec mnomyky poGotu Ta
HaIlUCAaHHS PE3IOME € JHKEPENIOM CHJIBHOTO COLIAJIbHOTO Ta IcuxojoriyHoro crpecy (Imposter
Syndrome — cuHIPOM caMO3BaHIIs), OCOOIHBO IS CTYIEHTIB O€3 BEIMKOTO KOMEPIIIHOTO JOCBI Y.
Buxnanau BopoBamkye crparerito "Validation of Academic Experience" (Banigaiis akagemMiqyHOro
JI0CBily) — HaBYaHHS TOMY, SIK IPaBUJIBHO MIPE3EHTYBATHU KypPCOBI MPOEKTH, Ta00OpaTOpHI poOOTH Ta
BUPOOHNYY MPAKTHKY SIK MMOBHOLIIHHMM 1H)XKeHepHHM nocBif. OIiHIOBaHHS 0a3yeTbcs Ha YITKHUX
KpPUTEpIsX CTPYKTYpH, a HE Ha o0cs31 "peanbHOro" pobodoro craxy. MakcumalibHa MPO30PICTh
kputepiiB — 100 GaiB.

®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTi HaB4YaHHs (3rigno 3 OIIII):

. 3K3, 3K4: 3paTHICTH CHUIKYBaTHUCS 1HO3EMHOIO MOBOIO, MpE3eHTyBaTH cebe Ta CBOl
npodeciifHi SKOCTI Ha MI>KHAPOIHOMY piBHI.

. CK13: 3naTHICTh 10 HNpodeciiiHOro po3BUTKY, CAMONPE3EHTAlll] Ta MJaHyBaHHS Kap'epu B
rajys3i NpUKJIAIHOT MEXaHIKH.

. PH10: BinbHo onepyBaTu (ax0BOIO TEPMIHOJIOTIEIO PU CTBOPEHHI MMCbMOBUX JIOKYMEHTIB
npodeciitnoro npusHaueHHus (CV).

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3IIEYEHHSA

. Texniuni 3aco0u: MynsTumeniitnnii komruiekc (mpoexrop, I1K).

o HaBuanabHo-MeToauuHe 3a0e3medeHHsi: Poboui 3ommtu (Student's Log), posmaTkoBsi
matepianu (Europass CV Templates, matpuii "Action Verbs", Tabnuii BignosiaHocTi piBHiB EQF).



. Indgopmaniiine 3ade3neuennsn: [narpopma LMS (Moodle / Google Classroom) 3 noctynom
10 o(imiiHOro mopTaay europa.eu/europass.
3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHATTA (90 xBuann)

1. Opranizaniitnuii eran (Warm-up & Context Setting) — 5 xs.

2. Jlekcuko-koHuenTyaabHuii 0J10k 1: Apxirekrypa Europass CV — 15 xB.

3. I'pamatuunuii 6J10k 2: Telegraphic Style & Action Verbs — 20 xB.

4. Jlexcuunuii 010k 3: Ilepekan ocBiTu Ta Kiacugpikanis Hapu4ok — 20 xB.

5. IIpakTukym 3 TexHiuyHoro nucbma: Cteopenss npogiiaro (Summary) — 20 xs.

6. Jeopudinr, minBenenns mincymkiB ouinwoBanusa (100 6axiB) Ta opranizaunis CPC — 10
XB.

4. PO3IOPHYTHM CIHEHAPIH 3AHATTS TA HABYAJBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiiaunii eran (09:00 — 09:05)

Bukiaagau (T): Good morning, engineers. The time is exactly 9:00. Up to this point in Module 3,
you have learned to read manuals, troubleshoot errors, and debate material properties. You are
technically competent. But in the global market, technical competence is invisible unless it is properly
documented.

Today, we engineer your professional identity. We will use the Europass CV standard. Why
Europass? Because it is clean, objective, and machine-readable. European HR departments use
Applicant Tracking Systems (ATS) to filter out resumes before a human ever sees them. If your CV
is chaotic, or if you use the wrong technical terminology, the software will reject you, even if you are
the best CNC programmer in Dnipro. Today, you will learn how to write code for those HR systems
using English. Let’s begin building your CV.

ETAII 2. Jlekcuko-koHuenTyaabuui 010k 1: Apxitekrypa Europass CV (15 xB)

T: A Europass CV has a rigid structure. You do not invent new sections. You populate the standard
fields with extremely dense, high-quality data.

Task 1: Decoding the Europass Structure (15 6axiB)

Instruction: Review the standard sections of a Europass CV (Left Column). Match them with the
specific engineering information you should include (Right Column). Write the correct letter in your
Student's Log.

Match

Europass Section
(Ha3zBa po3niny)

Engineering Content (In:keHepHMii KOHTEHT)

1. Job Applied For /
Position

A. AutoCAD, SolidWorks, MasterCAM, FANUC CNC logic,
MS Office.

2. Work Experience

B. Analytical thinking, high-pressure troubleshooting, HSE
compliance, teamwork.

3. Education and

Training

C. Junior CNC Machinist, Mechanical Maintenance

Technician, CAD Draftsman.

4. Hard Skills (Job-
related skills)

D. Dniprovsky Professional  Technological
Professional Junior Bachelor in Applied Mechanics.

College,

and tolerancing (GD&T), TIG welding, manual turning.

5. Soft Skills | E. Calibrated micrometers, operated 3-axis mills, performed
(Personal skills) preventative maintenance (PM) on conveyors.
6. Digital Skills F. Reading ISO blueprints, applying geometric dimensioning

(Instructor's Keys: 1-C, 2-E, 3-D, 4-F, 5-B, 6-A. 2.5 points per correct match).
Strategic Rule (ATS Optimization):

T: Never list generic skills like "Good worker™ or "Hardworking". The ATS algorithm does not search
for "hardworking". It searches for "GD&T", "SolidWorks", and "Preventative Maintenance". Your
CV must be saturated with the technical vocabulary we learned in Modules 1 and 2.

ETAII 3. I'pamaTnunnii 010k 2: Telegraphic Style & Action Verbs (20 xB)

T: The biggest mistake students make is writing their CV like an essay or an autobiography. "I worked
at the factory and I was responsible for fixing the machines.” This is poor style. In a professional CV,
we use Telegraphic Style.

1. We delete all personal pronouns (I, my, me, we, our).



2. We delete weak introductory phrases (I was responsible for, My duties included).

3. We start every bullet point with a strong, past-tense Action Verb (for past jobs) or present-
tense Action Verb (for current jobs).

Task 2: The Telegraphic Transformation (25 6aJiB)

Instruction: Transform the informal, wordy sentences (Left) into professional, punchy Europass
bullet points (Right). Use the Action Verbs provided in brackets.

Category A: Manufacturing & Machining (O0po0ka Ta BupoOHuITBO)

1. Informal: 1 used a manual lathe to make metal parts for the automotive sector. (machine)
Europass Bullet:

(Key: Machined metal components for the automotive sector using manual lathes.)

2. Informal: My job was to set up the CNC milling machine and load the G-code before the shift.
(configure / load)
Europass Bullet:

(Key: Configured CNC milling machines and loaded G-code programs prior to production shifts.)

3. Informal: | was responsible for checking if the parts were the right size using calipers. (inspect
/ verify)
Europass Bullet:

(Key: Inspected finished parts and verified dimensional tolerances using digital calipers and
micrometers.)

Category B: Maintenance & Troubleshooting (O0ciyrosyBanns ta PeMoHT)

4. Informal: | fixed broken pneumatic pumps on the assembly line when they stopped working.
(troubleshoot / repair)

Europass Bullet:

(Key: Troubleshot and repaired pneumatic pump failures on the main assembly line.)

5. Informal: | had to make sure the machines had enough oil and grease every week. (perform /
preventative maintenance)

Europass Bullet:

(Key: Performed weekly preventative maintenance, including lubrication of linear guideways.)

6. Informal: | found out why the spindle crashed and wrote a report about it. (conduct / root cause
analysis)

Europass Bullet:

(Key: Conducted root cause analysis (RCA) on spindle crashes and drafted technical incident
reports.)

Category C: Design & Engineering (IIpoekryBanns Ta In:keHepis)

7. Informal: I drew 3D models of gears and brackets using computer software. (draft / design)
Europass Bullet:

(Key: Drafted and designed 3D models for gears and brackets using CAD software (SolidWorks).)
8. Informal: | made the G-code program run 20% faster by changing the feed rate. (optimize /
increase)



Europass Bullet:

(Key: Optimized G-code feed rates, increasing machining efficiency by 20%.)

Category D: Safety & Quality (be3neka Ta SkicTsb)

9. Informal: I always followed the safety rules and made sure the machines were locked before fixing
them. (enforce / LOTO procedures)

Europass Bullet:

(Key: Enforced strict HSE compliance and executed LOTO procedures during all mechanical
repairs.)

10. Informal: | threw away parts that were bad and kept the good ones. (sort / out-of-spec)
Europass Bullet:

(Key: Sorted components and rejected out-of-spec parts according to 1SO quality standards.)
(Teacher Debrief: "Look at the difference. The Europass bullets sound like an engineer, not a student.
They are dense, objective, and loaded with keywords that an ATS algorithm will instantly recognize.")
ETAII 4. Jlekcuunmuii 0s10k 3: Ilepexian ocBitu Ta kiacudikanis HaBu4ok (20 xB)

T: One of the most confusing aspects of international recruitment is translating the Ukrainian
educational system into European equivalents. If you write "Specialist” or "Junior Specialist”, a
German HR manager will not understand what that means. We must map your degree to the EQF
(European Qualifications Framework).

Task 3: Academic & Skill Translation Matrix (20 6aJiB)

Instruction: Review the translation matrix below. Then, use it to accurately fill out the "Education”
section and "Skills" section of the Europass template provided in Exercise 3.2.

Academic Translation Guide:

. 3110 (3akaan ¢axosoi nepeaBumioi ocsiTu): Professional Education Institution.

. JuinpoBcbkuii  mpodeciiinmii  TexHosoriynmii  kosemxk: Dniprovsky Professional
Technological College.

. daxoBuii mosommmii 6axanaasp: Professional Junior Bachelor (corresponds to EQF Level
5 - Short-cycle tertiary education).

. Cnenianabhicts 131 «IIpukiaagna mexanikax»: Specialty 131 "Applied Mechanics".

. OIlll «Komn'worepu3oBaHi MammHOOYAiBHI BupoOHMuTBa»: Educational Program:
Computerized Machine-Building Production.

. Kypcosuii npoext: Term Project / Capstone Project.

. Bupoonnya npakruka: Industrial Internship / Practical Training.

Skill Categorization Guide:

. Job-related skills (Hard Skills): The physical and technical things you can do. (e.g., MIG
Welding, Blueprint Reading, Geometric Dimensioning and Tolerancing (GD&T), Conventional
Turning).

. Digital skills: Software and computer literacy. (e.g., AutoCAD 2024, SolidWorks, Siemens
NX, FANUC Control logic, MS Excel for data logging).
. Personal skills (Soft Skills): How you work and behave. (e.g., Attention to detail, High-stress

tolerance, Analytical troubleshooting, Strict adherence to safety protocols).

Exercise 3.2: Drafting the Europass Education Block (10 points)

Instruction: Translate and format the following Ukrainian educational record into the strict Europass
format using the guide above.

Ukrainian Source Data:

Bepecens 2023 — Yepsens 2027

daxoBuii Mmonoamuii 6akanasp, [Ipukiaana mexaHika.

JlHinpoBchkuii mpodeciiHuil TEXHOIOTTYHUH Konek, M. JlHinpo, Ykpaina.

I'onoBHi npenmetn: Omip MaTepiaiis, [IporpamyBanns Bepcratis 3 UIIK, JJomycku Ta mocaaku.



Europass Format Translation (Fill in the blanks):

EDUCATION AND TRAINING

[Dates]: —

[Title of qualification awarded]:
(EQF Level 5)

[Principal subjects / occupational skills covered]:

. Strength of Materials

. (ITporpamyBanHsl BepcTaTiB 3
YIIK)

. (omycku Ta mocaakm)

[Name and locality of awarding institution]:

, Dnipro, Ukraine.

(Keys: Dates: September 2023 — June 2027 (or Sept 2023 - Present). Title: Professional Junior
Bachelor in Applied Mechanics. Subjects: CNC Machine Programming; Tolerances and Fits (or
GD&T). Institution: Dniprovsky Professional Technological College).

Exercise 3.3: The ""No Experience Strategy (10 points)

T: Many of you are thinking: "I am a student. | have no work experience to put in the 'Work
Experience' section.” This is a cognitive trap. In the engineering world, your practical training
(BupoOHHua npakTrka) and massive term projects ARE your work experience.

Instruction: Convert a typical academic task into a professional "Industrial Internship™ bullet point.
Academic Reality: "Ha naGoparopHiit po6oTi st Harrca ko st UITK, 11100 BUTOYMTH amroMiHiEBHIA
BaJI, 1 MEPEeBIpPUB MOT0 MITAHTENbLIUPKYIEM."

Professional Europass CV Entry:

Industrial Internship (Practical Training)

Dniprovsky Professional Technological College Workshops

. Programmed and executed CNC toolpaths for cylindrical aluminum components.

. Verified dimensional accuracy of the finished shafts using digital calipers to ensure
$\pm0.05% mm tolerances.

. Maintained strict compliance with workshop HSE protocols during machining operations.

ETAII S. IIpakTukyMm 3 TexHiuHoro nucbma: Creopenns npogiaio (20 xB)

T: The most read section of a Europass CV is the "Personal Statement” or "Profile” at the very top.
You have 3 seconds to catch the HR manager's attention. This section must be a highly concentrated
summary of who you are, what you can do, and what you want.

The Engineering Profile Formula:

[Adjective] + [Job Title / Status] + with strong foundation in [Technical Area 1] and [Technical
Area 2]. Proven ability to [Action Verb] + [Specific Engineering Task]. Seeking to leverage
academic training and practical workshop experience to contribute to [Company Goal] as a
[Target Position].

Task 4: Crafting the Executive Summary (40 6aJiB)

Instruction: Draft your own Personal Profile (3-4 sentences) using the formula above. Select the
words from the vocabulary banks to match your specific career goals (e.g., CNC Programming vs.
Mechanical Maintenance).

Vocabulary Bank - Adjectives: Detail-oriented, highly motivated, safety-conscious, analytical,
precision-focused.

Vocabulary Bank - Technical Areas: CNC machining, mechanical troubleshooting, CAD drafting,
preventative maintenance, quality control.

Vocabulary Bank - Actions: optimize G-code, troubleshoot hydraulic systems, read I1SO blueprints,
assemble complex gearboxes.

Drafting Space (Student's Log):

(Model Example for maximum points: "Detail-oriented Mechanical Engineering Student (EQF Level
5) with a strong foundation in CNC programming and mechanical troubleshooting. Proven ability to
read complex ISO blueprints and calibrate precision measuring instruments. Seeking to leverage
intensive practical workshop experience and knowledge of HSE protocols to contribute to production
efficiency as a Junior CNC Machinist at AeroTech Industries.")



(Teacher walks the room, reviewing the summaries, ensuring students are not using weak phrases
like "I am a good student who wants to learn” and replacing them with "Motivated engineering
technician seeking to apply theoretical mechanics to practical manufacturing.")

ETAII 6. leopudinr, mixBeaenHs miacyMkiB ouiHroBanus ta oprauizanis CPC (10 xB)
Pedaexcis (Wrap-up):

T: Excellent structural work today, engineers. You have successfully translated your education and
skills from the Ukrainian academic system into the global language of international manufacturing.
Let’s verify your 100-point total for today’s intensive:

. Task 1 (Europass Architecture): 15 points.

. Task 2 (Telegraphic Style & Action Verbs): 25 points.

. Task 3 (Education & EQF Translation): 20 points.

. Task 4 (Executive Summary Drafting): 40 points.

You now possess the linguistic tools to pass an ATS scan. You know how to convert "I fixed a
machine” into "Troubleshot and repaired mechanical systems.” You know that you are not just a
student; you are a Professional Junior Bachelor (EQF Level 5) with practical internship experience.
This fulfills your programmatic outcome (PH10) for creating professional written documents in your
specialty.

Opranizaunis Camocriitnoi poooru cayxauis (CPC):

BignosigHo 10 po6ouoi nporpamu, camocTiiiHa poOoTa nossirae y (pinanizarii Bamoro npodeciiHoro

JOKYMEHTA.
. 3aBnanus 1 (Full CV Generation):

o [Mepeiinite Ha odimiliHmii caiiT €Bporneiicbkoro Coro3y: europa.eu/europass.

o CtBOpiTh 0€3KOMTOBHHIA IPOQLIb (CTBOPEHHS MPODIII0 aHTITIHCHKOI MOBOIO).

o BukopucToByrouM YOpPHOBI 3alKCH 3 CHOTOAHIIIHBOTO pobouoro 3ommra (Action
Verbs, Education Translation, Personal Summary), 3anoBHITH yci TMOJii B OHJIaWH-pElaKTOPi
Europass.

o 3renepyiite ginanpHe pestome y popmari PDF (Export to PDF).

. Bumorn g0 3micty (Checklist):

o [ ] Po3nin Profile mictute 3-4 peuenns 3a popmyioro 3 Task 4.

o [ ] Po3ain Education Bkazye EQF Level 5 ta Tounuit nepexnan creniansHocti 131.

o [ ] Po3ain Work Experience (abo Practical Training) micTuth MiHIMyM 3 MapKoBaHi

ciiickH (bullet points), 1110 MOYNHAIOTHCS 3 CHIIBHUX JIIECB y MUHYIIOMY 4aci (Machined, Calibrated,
Drafted). ’Koanux 3aiimennuxis "I".

o [ ] Po3ninu Hard, Soft, Ta Digital Skills uiTko po3mexoBaHi.

. Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0
noyatky Ilpaktuuynoro 3ansaTrs Ne30. Lleii noxyMeHT € BamuM peajlbHUM IHCTPYMEHTOM st
MalOyTHBOTO TMpaleBialliTyBaHHs, TOMY IHBECTyHTe€ B HBOIO JOCTaTHbO dacy. PobGora 3
iHTepdeiicom caiity Europass € IHTYITUBHO 3p03yMIJIOH0.

. ACHMHXPOHHUI KOHTPOJIb: 3reHepoBanuii paiin Firstname_Lastname_CV.pdf 3aBantaxxutu
Ha koprnopatuBHy wiatpopmy LMS (Moodle / Google Classroom) y po3ain "Module 3: Practical 29
- Europass CV". OniHioBaTMeThCS BUKJIIOUHO AHIJIOMOBHE HAIllOBHEHHS (JIEKCHKA, TpaMaTUYHUN
TeserpaHui CTUIIb) Ta BiANOBIAHICTE cTanaapTaM ATS, a He HasiBHICTh peaJIbHOr0 KOMEpIiHOTO
JOCBITTY.

METOJAUYHA PO3POBKA TIPAKTUYHOI'O 3AHATTS Ne 30

HaBuansna qucuumniina: [HozeMHa MoBa 3a mpodeciitHuM cripsimyBaHHsIM. CrnenianabHicTb: 131
«[Tpuxnagna mexanika». OcBiTHBO-podeciiina nporpama: «Komm'torepr3oBaHi MamInHOOYIiBHI
BHPOOHUIITBA Ta TPHUKJIAJHA MexaHikay. 3microBuii Moayab 3: IlpodeciiiHa xomyHikallis Ta
peLenTUBHO-NIPOAYKTHBHI HaBuuku B imkeHepii (Professional Communication and Productive
Skills). Tema 3ausitrs: ITucemo: Hanucanus cymnposignoro jgucra (Cover Letter) Ha iHXEHEpHY
nocany. dopmanbHa Oi3Hec-KOMyHiKalis Ta crpareris camonpeseHTanii (Formal Business
Communication and Self-Presentation Strategy). TpuBauicts 3ausTrsa: 90 xBuimH (2 akaaeMidHi
roquau). Tum 3anmsarra: IlpaktnyHuii MoBieHHeBUW Ta mnucbMoBui iHTeHcuB (CLIL) 3
BUKOPHUCTAHHSM Kelc-MeToy (aHai3 pealbHUX BaKaHCIH).

1. DYHIAMEHTAJBHE METOJAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSITTS



Po3pobka 1iporo 3auATTs JoriuHo npoaoBxkye [Ipaktuune Ne29 (Europass CV). ko pestome (CV)
— 11€ 00'eKTUBHMH, "TenerpadgHuii” 3BT mpo Munyse (pakTu, 1aTu, HABUYKHU ), TO CYIIpOBITHUHN JTUCT
(Cover Letter) — me wmict y maiiOytHe. lle eauHuili HOKyMeHT, e MalWOYTHIH iHXKEHEp MOXKe
MPOJICMOHCTPYBATH CBOIO MOTHBAIIIIO, PIBEHb BOJOMIHHS MPO(ECiiiHOI MUCEMOBOIO aHTIIIHCHKOIO
(6e3 momoMoru alropuTMIB) Ta 3MATHICTh apryMEHTYBATH, YOM)y came 1020/ii HaBUYKU BUPIIIATH
poOJIeMH KOHKPETHOTO POOOTOIABIIS.

Ha mixkHapogHOMY pHHKY Ipartii pe3tome 06e3 CyIpOBiHOTO JHCTa YaCTO aBTOMAaTHYHO BiAXMIISETHCS
cucremamu ATS a0o iIrHOpY€EThCS peKpyTepamMu SIK O3HAaKa HEIOBaru 10 KOPHOPATUBHOI KYJIbTYPH
(Corporate Etiquette).

. JIiHrBicTMYHA (KOMYHIKATHBHA) MeTa:

o OrmanyBaTH KOPCTKY CTPYKTYPY OQiliiHOrO aHIIIOMOBHOTO Oi3Hec-nucta (Business
Letter Format): Salutation, The Hook, The Value Proposition, The Call to Action, Sign-off.

o BignpairoBaTi 3MiHy rpaMaTHYHOTO PETicTpy: mepexin Bix "tenerpadHoro" cTuio

pe3oMe 10 MOBHUX, (hOpMaAIbHUX, IPAMAaTHYHO PO3TOPHYTHX PEeUYCHb (BHUKOpHCcTaHHS Active Voice
T IeMoHcTpartii iHimiatusu Ta Modal Verbs it BBiWJIMBUX 3aIHTIB).

o 3acBOiTH BHCOKOYACTOTHY JEKCHKY (hopManbHOro muchMa: to enquire, to align with,
to leverage, hands-on experience, to contribute, enclosed/attached.
. OcsiTns (paxoBa) meta: ChopmyBatu 34aTHICTh MaOyTHIX ¢axiBIIiB 31 crerianbHOocTi 131

aHaJi3yBaTH TEKCT aHTIOMOBHOI BakaHcii (Job Description), Buninsitu kiarodoBi Ooii (Pain points)
poOoTOHaBIsl Ta J[A3€pKAlbHO BIJOOpaXKaTH iX Y CBOEMY JIHCTi, JOBOJSYH CBOIO TEXHIYHY
KBaJTihiKaIito.

o IIcuxonoro-negaroriuna (Trauma-Informed) mera: HanucanHs MOTHBALIHOIO JHCTa
94acTo CIpHYUHSIE Tak 3BaHMHU "cTpax umctoro apkyma" (Blank Page Syndrome). 11106 yHuknyTH
¢bpyctpauii, Bukiagaud BukopuctoBye minxia "Scaffolded Writing" (HamucanHs 3a OHNOPHUMH
omokamu). CTymeHTaM HaJarOThCS KOPCTKI cuHTakcwuHi marpuii (Sentence Builders). 3ansTrs
IIPOXO/AUTH y O€3MeYHOMY PEKUMI CUMYIISILIT, 1€ OLIHIOETHCS JOTPUMAHHS CTPYKTYPH Ta JIOTIKH, a
HE 171€aTbHICTh BUJIBHOTO BUKIIAY.

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOrPaMHi pe3yJbTaTH HaB4YaHHs (3rigHo 3 OIIII):

. 3K3, 3K4: 3parHicTe iHILIiIOBaTH Npo(deciiHUN KOHTAKT, JOTPUMYIOUUCH ETHUKETY
MDKHApOJIHOI A1JI0OBOT KOMYHIKaIlii.

. CK13: 3narHicTh miaHyBaTu npogeciiHuil po3BUTOK Ta €(PEeKTHUBHO MPE3EHTYBaTH cede Ha
PUHKY Tparfi.

. PH10: BimbHo omnepyBaTH (axOBOIO TEPMIHOJOTIE TMPU CTBOPEHHI CYIPOBIIHOT
nokymenranii (Cover Letter), apryMeHTyr0ur BIaCHY IHXKEHEPHY KOMIIETEHTHICTb.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3INEYEHHSA

. Texuiuni 3aco0u: MynbTuMeniiHui komiuiekc (rmpoekrop, I1K).

. HaBuanabHo-MeToauuHe 3a0e3medeHHsi: PoOoui 3ommtu (Student's Log), po3maTkosi
marepianu (Cover Letter Architecture, TekcTr pealibHUX 1HKSHEPHUX BakaHciit - Job AdS).

. Indgopmaniiine 3a6e3nevenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHSATTSI (90 xBuuH)

1. Opranizaniiinuii eran Ta KomyHnikaTuBHa opieHranis — 5 xB.

2. Jlekcuunmii 6710k 1: Apxitekrypa Ta ETuker 0i3nec-smucra (Cover Letter Architecture) —
15 xB.

3. Cunrakcuuynuii 6;ok 2: Hanucanns Beryny Ta 3akinuenns (The Hook & The Call to
Action) — 20 xa.

4. AHajiTHYHUIE 010K 3: AHasi3 BakaHcii Ta Aprymenranis (Value Proposition) — 20 xs.

5. IMpakTukym 3 TexniuHoro nucroma: Ckiananns BaacHoro jymcra (Drafting the Letter) —
20 xB.

6. HMeopudinr, ouinropanns (100 6aais) Ta opranizanis CPC — 10 xB.

4. PO3IOPHYTHM CHEHAPIA 3AHATTS TA HABYAJBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiinnii eran (09:00 — 09:05)



Bukaanau (T): Good morning, engineers. Yesterday, we built your Europass CV. It is a powerful,
machine-readable database of your skills. But put yourself in the shoes of a Hiring Manager. They
have 100 identical CVs on their desk. All of them say "EQF Level 5, Applied Mechanics, CNC,
SolidWorks". How do they choose who to interview?

They read the Cover Letter. The CV proves you are an engineer. The Cover Letter proves you are a
professional human being who understands what the company actually needs. It demonstrates your
written English, your logic, and your manners. Today, we will deconstruct the Cover Letter into
modular blocks, just like a mechanical assembly. By the end of this session, you will have a ready-
to-use template for your future job applications. Let's begin.

ETAII 2. Jlekcuunmuii 0,10k 1: Apxitexkrypa ta ETHkeT 0i3Hec-siucra (15 xB)

T: A formal English business letter has rules that have not changed in fifty years. If you violate these
rules, your letter goes into the trash before they even read your skills.

Task 1: The Architecture of Formal Correspondence (20 6aiB) Instruction: Review the structural
components of a Cover Letter. Match the formal English phrases (1-8) with their correct structural
category (A-D) and write the Ukrainian translation.

Categories:

. A. Salutation (IlpuBiTanus): How to open the letter formally.

. B. The Hook (Berym): Stating exactly why you are writing and what position you want.

. C. The Value Proposition (OcnoBna wactuna): Connecting your specific skills to their
specific needs.

. D. Call to Action & Sign-off (3akymmk mo aii Ta [Ipomanns): Asking for the interview and
closing politely.

Formal Phrase Category | Ukrainian Translation

(A-D)

1. "Dear Hiring Manager,"
2. "Please find my CV attached for
your review."
3. "l am writing to express my
interest in the Junior CNC Machinist
position..."
4. "Yours sincerely," (If you know
the name: Dear Mr. Smith — Yours
sincerely)
5. "Yours faithfully,” (If you don't
know the name: Dear Hiring
Manager — Yours faithfully)
6. "My hands-on experience with
CAD/CAM software aligns perfectly
with your requirements."
7. "1 would welcome the opportunity
to discuss how my skills can
contribute to AeroTech."
8. "During my practical training, |
successfully calibrated precision
instruments..."
(Instructor's Keys: 1-4 (Illanosnuii menedsicepe 3 nepconany), 2-D (Byow nacka, o3natiommecs 3
Moim peztome, wjo 0odaemucs), 3-B (A nuwiy, wobd eucnosumu ceoi 3ayikagieHicms y nocaoi...), 4-
D (3 nosaeoro / llJupo Bawy), 5-D (3 nosazoro / ll{upo Baw - ¢hopmanvuo), 6-C (Miii npaxmuunuii
0oceio pooomu 3 CAD/CAM ideanvro sionosioac sawum eumozam), 7-D (A 6ys 6u paoui
ModHcausocmi 062060pumu, SIK MOi HABUUKU MOXCYymb 3pooumu 6Hecok Y...), 8-C (I1io uac moei
BUPOOHUYOI NPAKMUKU 51 YCRIWHO Kanibpyeas mouni incmpymenmu...). Hapaxogyemoca 2.5 6anu 3a
KOJMCHY NPABUTIbHY 8i0N08i0b).
ETAII 3. Cuarakcuunuii 010k 2: Hanmcanns Beryny ta 3akingenns (20 xB)




T: The beginning and the end of the letter must be flawless. They are the frame of your document.
We do not use contractions (I'm, don't, can't) in a Cover Letter. We use full, formal forms (I am, do
not, cannot).

Task 2: Constructing the Frame (20 6axiB) Instruction: Use the Sentence Builders below to
translate the Ukrainian drafts into perfect, formal English. Pay attention to prepositions and spelling.
Part 1: The Hook (Bcrym) Formula: | am writing to apply for the position of [Job Title] as
advertised on [Platform/Website].

1. Draft (UKR): S numy, mo6 momatd 3asBKy Ha mocaay TexHika 3 00CIyroByBaHHS
(Maintenance  Technician), sk Oymo oromomeHo Ha LinkedIn. Translation (ENG):

_ (Key: I am writing to apply for the position of Maintenance Technician as advertised on
LinkedIn.)

2. Draft (UKR): Byay4u cTyZI€HTOM OCTaHHBOTO Kypcy 3i crenianbHocTi [Ipukinaana MexaHika,
s Xouy mpHegHaTtucs a0 Bamoi komanau. Translation (ENG): As a final-year student in Applied
Mechanics, | am eager to join your team. / | wish to join your team.

Part 2: The Call to Action (3anut Ha inTepB'to) Formula: | have attached my CV for your
consideration. | am available for an interview at your earliest convenience. 3. Draft (UKR): 5 nonas
CBOE pe3ome VISt BAIIIOTO po3risiy. Translation (ENG):

(Key: I have attached/enclosed my CV for your consideration/review.) 4. Draft (UKR): 51 6ys
O BIOSYHMIA 32 MOXJIMBICTH OOrOBOPUTH 110 BakaHcito Ha cmoiBOecimi. Translation (ENG):

___ (Key: I would appreciate the opportunity to discuss this position in an interview. / | would
welcome the opportunity to discuss this vacancy during an interview.)

ETAII 4. Ananituunmii 6s10k 3: AHaJii3 BakaHcii Ta Aprymenranis (20 xB)

T: The "Body" (ocHoBHa yactuHa) of your Cover Letter is where you win the job. You must never
copy-paste the exact same body paragraph for different jobs. You must read the Job Advertisement
(Job Ad), find exactly what they want, and prove you have it. This is called "Mirroring".

Task 3: Decoding the Job Ad (Value Proposition) (20 6axiB) Instruction: Read the authentic Job
Advertisement for a Junior CNC Operator. Highlight the top 3 requirements the employer wants.
Then, match those requirements to the academic/practical experiences you have from College.

JOB ADVERTISEMENT: JUNIOR CNC OPERATOR Company: Titan Precision Machining
GmbH (Munich Branch) About the Role: We are looking for a motivated junior technician to join
our high-volume production floor. Key Requirements:

1. Ability to read and interpret complex technical blueprints (ISO standards).
2. Basic understanding of G-code and M-code programming for 3-axis milling machines.
3. Strict commitment to Health, Safety, and Environment (HSE) protocols, especially regarding

LOTO (Lockout/Tagout). Bonus: Experience using digital calipers and micrometers for quality
control.

Your Task: Write one formal sentence for each requirement, proving you possess this skill based on
your college training.

1. Requirement 1 (Blueprints): Proof (Mirroring Sentence): During my studies in Applied
Mechanics, | developed a strong ability to read and interpret complex 1SO technical blueprints.
2. Requirement 2 (G-code): Proof (Mirroring Sentence):

__ (Key: Through extensive practical workshops, | gained a solid understanding of G-code
programming for 3-axis milling machines. / | have hands-on experience writing and optimizing G-
code for 3-axis CNC operations.)

3. Requirement 3 (HSE/LOTO): Proof (Mirroring Sentence):

(Key: I am strictly committed to HSE protocols and have been trained to execute LOTO
procedures during machine maintenance.)
4. Bonus Requirement  (Quality  Control): Proof  (Mirroring  Sentence):




____ (Key: Furthermore, 1 am highly proficient in using digital calipers and micrometers to ensure
strict quality control tolerances.)

ETAII 5. IIpakTukyMm 3 TexHiuHoro nucbma: Ckiiaganus BjacHoro jucra (20 xs)

T: It is time to assemble the components. You will now write a complete, professional Cover Letter.
Do not write a novel. A good Cover Letter is exactly 3 or 4 short paragraphs.

Task 4: The Final Assembly (30 6axiB) Instruction: Write a complete Cover Letter (approx. 100-
130 words) applying for the "Junior CNC Operator™ position at Titan Precision Machining from Task
3. Use the structural blocks we practiced today.

Mandatory Checklist for your draft:

. [ ] Formal Salutation (Dear Hiring Manager,).

. [ ] Paragraph 1 (The Hook): State the position you are applying for.

. [ ] Paragraph 2 (Value Proposition): Combine 2-3 sentences from Task 3 proving your
technical skills. Mention your EQF Level 5 qualification.

. [ ] Paragraph 3 (Call to Action): Mention the attached CV and ask for an interview.

. [ ] Formal Sign-off (Yours faithfully, + Your Name).

Drafting Space (Student's Log):

(Teacher walks the room to provide real-time feedback. Common errors to correct instantly: using
"I" at the start of every sentence, using informal contractions, or forgetting the formal sign-off).
Model Perfect Answer (For Teacher's Reference & Grading):

Dear Hiring Manager,

| am writing to apply for the position of Junior CNC Operator as advertised on your corporate website.
As a final-year student pursuing a Professional Junior Bachelor (EQF Level 5) in Applied Mechanics,
| am eager to bring my technical foundation to Titan Precision Machining.

During my practical training, | developed a strong ability to read ISO technical blueprints and gained
hands-on experience writing G-code for 3-axis milling machines. Furthermore, | am strictly
committed to HSE protocols, including LOTO procedures, and | am highly proficient in using digital
micrometers to ensure quality control.

| have attached my Europass CV for your review. | would welcome the opportunity to discuss how
my skills can contribute to your production floor during an interview.

Yours faithfully,

[Student Name]

ETAII 6. IleOpudinr, ninBegenns miicymkiB oninoBanHs ta opranizauis CPC (10 xB)
Peduiexcis (Wrap-up): T: Drop your pens. Look at the letter you just wrote. This does not look like
the work of a first-year college student; it looks like the correspondence of a European mechanical
engineer.

Let’s review your 100-point total for today’s intensive:

. Task 1 (Cover Letter Architecture): 20 points.

. Task 2 (Constructing the Frame): 20 points.

. Task 3 (Decoding the Job Ad & Mirroring): 20 points.

. Task 4 (Final Assembly / Drafting): 40 points. (Note: Evaluated on structure, absence of
contractions, and correct technical vocabulary integration).

You now have a Master Template. When you apply for a job, you only need to change Paragraph 2
to mirror the specific requirements of the new Job Advertisement. This officially fulfills your
programmatic outcome (PH10) for writing formal professional documentation. The grades will be
uploaded to the LMS.

Opranizaunis Camocriiinoi po6oru cayxauip (CPC): BignoBigHo 10 mporpamu, caMocCTiiiHa
pobora moJsAraE |y MIATOTOBIIl pPEaTbHOTO TAKeTy JOKYMEHTIB Il  TIMOTETUYHOTO
IpancBJIallITYBaHHS.

. 3aaanns 1 (The Application Package):

o 3HalaiTh pea’bHy aHIJIOMOBHY BakaHcilo (Job Ad) Ha mocany, moB's3aHy 3
mexanikoro, UITK a6o obciyropyBanHsam obnagananus Ha caitax LinkedlIn, Indeed a6o Glassdoor.

o Ananryiite cBiif Cover Letter (sxuii BM Hamucald ChOTOJHI) IMiJl BAMOTH 3HAMIEHOT

BakaHCli (3MIHITh Ha3BY KOMIIaHii, MOCaay Ta KJIFOYOBI HAaBUUKH B a03arli 2).
o 36epexiTh auct y popmari PDF (Ha3Ba ¢aitny: Lastname_CoverLetter.pdf).



. Taiim-menexxmenT (Trauma-Informed Policy): Jleanaiin 3aBaHTaXeHHST JOKYMEHTa — JI0
noyatky [Ipaktuunoro 3aHsTTs Ne3 1.

. ACHHXPOHHHUII KOHTPOJIb: 3aBaHTaXUTHU /Ba (aitnu Ha matgopmy LMS y posain "Module
3: Practical 30 - Job Application™:

1. Ckpinmor (200 mocHIaHHs) Ha 3HANHICHY pealbHy BaKaHCIIO.

2. Bam amanroBanumii Cover Letter y ¢popmari PDF. OuinroBatumeThcst T€, HAaCKUTbKH

ycrinHo BY "Bigmzepkanmwin” (mirrored) BAMOTH peaibHOT BaKaHCIi y CBOEMY JIUCTI.
METOAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 31

HapuanbHa qucuumiina: [HozeMHa MoBa 3a npodeciinuM crpsimyBaHHsIM. CnenianbHicTb: 131
«IIpuxnanna mexanika». OcBiTHBO-TIpodeciiina nporpama: «Komm'torepr3oBaHi MalTMHOOY/IiBHI
BUPOOHMIITBA Ta MPHUKIAJHA MexaHikay». 3micToBuid moayuas 3: Ilpodeciiina xomyHikamis Ta
peLEeNTUBHO-NIPOAYKTHBHI HaBuuku B imkeHepii (Professional Communication and Productive
Skills). Tema 3ansTrTsi: ['oBopinHs: cumyssmis coiBoeciqu (Job Interview Role-play). 3axwucr
pestoMe, TexHiuHa aprymenTanis ta mMerond STAR y nminosiéi komynikamii (Defending the CV,
Technical Argumentation, and the STAR Method). TpuBaJicts 3ansarrsi: 90 xBuiuH ([TouaTok o
9:00). Tun 3ausarra: Ilpaktuunuii MoBienHeBui inTeHcHB (CLIL) 3 BUKOPHUCTaHHSAM POJILOBHX
cumyisinii (Role-play), keiic-merony ta mipinrosoro ominroBanus (Peer Evaluation).

1. DYHIAMEHTAJIbHE METO/JOJOI'TYHE OGIPYHTYBAHHS TA META 3AHATTS
Lle 3aHATTS € KynbpMiHaIi€r0 3MicToBOro Moayis 3. 3100yBadi OCBITH BXKE CTBOPHIIN €BPOIECHCHKE
pestome ([Ipaktuune 29) ta Hanmucanu cynpoBiguuii muct (IIpaktuune 30). Hacrynnuid,
HAWUCKJIQJHIMIUK eTanm y UKl MpareBIaliTyBaHHI — II€ OYHWN ab0 OHJIAWH-3aXUCT CBOEL
kBamidikaiii Ha criBOecizi (Job Interview) aHrIiliCbKOIO MOBOIO.

CmiBOecima i iH)KEHepa-MexXaHiKa CKJIQAA€ThCs 3 JIBOX €TamiB: IMEepeBipKa HABUYOK
MixkocobucrticHoro crinkyBanHs (Soft Skills/HR Interview) ta texniunuii 3axuct (Technical/Hard

Skills Interview). I'ojoBHe 3aBmaHHsS 3aHATTS — HABYUTH CTYACHTIB aJlTOPUTMI3yBaTH CBOI
BIJIMOBI1, YHUKAIOYH May3, TaHIKKA Ta HEMPOQECIiTHOr0O MOBYAHHS.

. JlinrBictnuHa (KOMyHiKaTHBHA) MeTa:

o OnanyBatu CTpaTeriro BIAMOBiJEH Ha MOBEAIHKOBI muTaHHs 3a MeroaoM STAR
(Situation, Task, Action, Result).

o CdhopmyBatn nHaBuuku "Bridging" (IlepeBeneHHss po3MOBH) —  TEXHIKH

JTUTIJIOMAaTHYHOTO YXWUJIEHHS BiJ BIAMOBiJEW HA MUTAaHHS MPO BIACYTHIM TOCBIJ 3 TEPEBEIACHHSIM
¢dokycy Ha HasiBHI akajgemiuni 3HanHs (Hanpuknam: "While | haven't worked with Siemens NX
commercially, I have extensive training in SolidWorks, which uses a similar parametric logic...").

o BinmparroBatu iHTOHAIIHHI MOJIeNi BIEBHEHOTO TPOodheciiHOr0 MOBIECHHS.

. Ocsgitn# (¢paxoBa) meta: ChopmyBatu 34aTHICTh MaiOyTHIX (axiBiiB 31 crerianbHocTi 131
YCHO 3aXMIIaTH TEXHOJIOT1YHI PIillIeHHs, NOACHIOBAaTH NpuHIMNU podotu 3 UIIK, BuMiproBanbHUMU
IHCTpyMeHTaMHu Ta npasuiiamu oxoponu mnpaui (HSE) nepex nmanemnto ekcrepTis.

. Ilcuxosoro-nenaroriuda (Trauma-Informed) mera: CmiBOeciza 1HO3€MHOIO MOBOIO €
JOKEPENIOM MaKCHUMaJIbHOTO KOMyHIKaTuBHOTO crpecy (Language & Performance Anxiety). 11106
3HU3UTU aQEeKTUBHUNA (DUIBTP, CUMYIALIS MPOBOAUTHCS y MaluX rpynax (mo 3 ocobu) 3 4YiTKO
posnoniieHuMu possiMu. BuxopucrtoByetsest npunuun "Scaffolded Roleplay": crynentu marothb
nepes 04rMa OIopHI MaTpull 3 Bapiantamu Bianosinei. Jie "[IpaBo Ha TaliM-ayT" — MOXJIHMBICTB
3YOUHUTH cuMyJisanito Ha 10 cexyHa Juist 3BIPKU 31 CJIOBHUKOM.

®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HaB4YaHHs (3rigno 3 OIIII):

. 3K3, 3K4: 3narHicTh iHILIIOBAaTH Ta MIATPUMYBATH HpodeciiHuil aianor, apryMeHTOBaHO
MIPE3EHTYBATH CBOi CHJIbHI CTOPOHH.

. CK13: 3parHicTh ajanTyBaTUCS 1O YMOB MDKHApOIHOTO PHUHKY IIpali, pO3yMITH
KOPIIOpaTHBHI CTaHIAPTH BiAOOpY NepcoHaTYy.

. PH10: BinbHO omepyBatu (axoBOIO TEPMIHOJIOTIE€I0 B CTPECOBMX YMOBaX YCHOI J1JIOBOT
KOMYHIKaIlii.

2. JANJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIIMHE
3ABE3IIEYEHHA

. Texniuni 3acodu: MynsTumeniiianii komruiekc. [lepecrasneni mebmi B ayautopii (popmar
"ITanenbHe iIHTEPB'IO": OZMH CTUIEIb HABIIPOTH JIBOX ).



. HaBuanbHo-MeTonnuHe 3a0e3nevyenHs: Po6oui 3ommru (Student's Log), kKapTku 3 poisiMu
(Role Cards: HR Manager, Chief Engineer, Candidate), po3npykoBaHi pe3loMe CTYyJICHTIB 3
[IpakTuunoro 29, 6nanku oniHoBaHHA Kanauaata (Interview Scorecards).

. Indopmaniiine 3a6e3neuyennsi: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHSTTS (90 xBus1uH)

1. Opranizauniiinuii eran (09:00 — 09:05) — 5 xB.

2. Jlekcuko-crpareriunmii 6s10k 1: Meron STAR (Behavioral Questions) — 15 xB.

3. KomynikaruBumii 0s10k 2: Texniunmii 3axuct (Handling Technical Questions) — 20 xB.
4, MosienHeBuii inTeHcuB: CumyJisinisi naneabHoi ciBoeciqu (The Role-play) — 40 xs.

5. Jeopudinr, mixBeaenns miacymkiB ouinoBanus (100 6aaiB) Ta opranizamis CPC — 10
XB.

4. PO3IOPHYTHM CIEHAPIH 3AHATTS TA HABYAJBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiinuii eran (09:00 — 09:05)

Bukaanau (T): Good morning, engineers. The time is exactly 9:00. You wrote an ATS-optimized
CV. You wrote a perfect Cover Letter. The company liked your documents, and now, you have been
invited to an interview.

When you sit in that chair, the HR Manager will not ask you to translate a text. They will ask you to
prove that you are the person on that piece of paper. They will test your logic, your technical
knowledge, and your ability to handle pressure in English. Today, we turn this classroom into a
corporate boardroom. You will learn the psychological frameworks to answer any question without
panicking, and then you will practice on each other. Let's get to work.

ETAII 2. Jlekcuko-crparteriunauii 610k 1: Metog STAR (15 xB)

T: Modern HR Managers use "Behavioral Interviewing.” They ask questions like: "Tell me about a
time you solved a difficult problem."” If you just say, "I am good at fixing things," you fail. You must
tell a structured story using the STAR Method.

Task 1: Decoding the STAR Framework (20 6asiB) Instruction: Review the STAR components.
Match the candidate's sentences (1-4) to the correct stage of the STAR method (S, T, A, R).

. S - Situation (Curyanis): Set the scene. What was the context?

. T - Task (3aBnanns): What was the specific problem or goal you had to achieve?

. A - Action ([list): What exactly did you do to solve it? (Use Action Verbs from Practical 29).
. R - Result (PesyabTaTt): What was the positive outcome? (Use numbers or metrics if
possible).

Candidate's Answer:

1. [ 1"lrecalibrated the Z-axis offset, reprogrammed the G-code feed rate, and replaced the
worn carbide insert."”

2. [ ]"During my college practical training, we were machining a batch of aluminum shafts
on a CNC lathe."”

3. [ ]"Asaresult, the vibration stopped, and the remaining 20 parts were machined perfectly
within the +£0.02 mm tolerance."

4. [ ] "The machine suddenly started vibrating heavily, and the parts were coming out of

spec. My job was to diagnose the fault quickly before we wasted more material."

(Instructor's Keys: 1. Action (A); 2. Situation (S); 3. Result (R); 4. Task (T). 5 points per correct
match).

Teacher Note: Notice how professional this sounds. Even though it happened during college
practical training, it sounds like a real industrial case study.

ETAII 3. KomynikaruBuuii 010k 2: Texniunmii 3axuct (20 xB)

T: After HR, the Chief Engineer will ask you hard technical questions. As a junior specialist, you
will not know everything. Rule #1: Never just say "I don't know." Rule #2: Never lie. Instead, use
the strategy of "Pivot and Bridge" (ITosopor i Mict) — admit the limit of your commercial
experience, but highlight your academic baseline and readiness to learn.

Task 2: The Pivot and Bridge Strategy (30 6axiB) Instruction: Memorize the Pivot Phrases. Then,
transform the weak answers into professional responses using the formulas provided.

Pivot Phrases (MaTpuusi AunjioMaTH4HHMX BiAnoBinei):



. Admitting limits: "While my commercial experience with [X] is limited..." / "Although I
haven't worked with [X] in a production environment..."

. Bridging to strengths: "...I have a strong academic foundation in..." / "...I have extensive
workshop experience using..."
. Demonstrating logic: "...However, | understand the core principles of [concept], which means

| can quickly adapt to your specific equipment.”

Transformation Drill:

1. Interview Question: "Do you have experience programming 5-axis Mazak machines?" Weak
Answer:  "No, | only know 3-axis machines from college.” Professional Pivot:

__ (Key: "While my commercial experience with 5-axis Mazak machines is limited, | have a strong
academic foundation in 3-axis CNC programming and G-code. Because | understand the core
principles of multi-axis machining, | can quickly adapt to your equipment.")

2. Interview Question: "Have you ever performed a Root Cause Analysis on a failed hydraulic
press?" Weak Answer: "I don't know anything about hydraulic presses." Professional Pivot:

(Key: "Although I haven't worked with hydraulic presses in a production environment, | have
extensive workshop experience studying fluid mechanics and preventative maintenance protocols. |
am confident | can learn your specific RCA procedures rapidly.")

3. Interview Question: "What is your approach to Health and Safety (HSE) on the shop floor?"
Weak Answer: "l follow the rules so | don't get hurt." Professional Pivot: (Use vocabulary from
Module 3: LOTO, compliance, PPE). Professional Pivot:

_ (Key: "I maintain strict compliance with all HSE protocols. My approach includes mandatory
use of PPE and rigorous execution of LOTO (Lockout/Tagout) procedures before any machine
maintenance to ensure zero accidents.")

ETAII 4. MoBjienneBuii inTeHcuB: CumyJislis naHejabHoi cniBoecigu (40 xB)

T: It is time for the Simulation. We will break into groups of three. You will rotate roles so that
everyone experiences being the Candidate, the HR Manager, and the Chief Engineer.

Task 3: The Boardroom Role-play (50 6axis) Instruction: Form groups of 3. Arrange your desks
so that two Interviewers face one Candidate. Use the Role Cards below. The Candidate must hand
their Europass CV (from Practical 29) to the interviewers before starting.

Timing per rotation: 10 minutes (3 mins HR questions, 4 mins Technical questions, 2 mins
feedback, 1 min switch).

ROLE CARD A: THE HR MANAGER Your Goal: Assess the candidate's personality,
communication skills, and safety awareness. Questions to ask (Choose 2):

1. "Welcome to Titan Precision. Could you please introduce yourself and briefly summarize
your engineering background?"

2. "Tell me about a time you faced a difficult technical challenge during your studies. How did
you handle it?" (Listen for the STAR method).

3. "Why are you interested in starting your career at our manufacturing plant?"

ROLE CARD B: THE CHIEF ENGINEER Your Goal: Assess the candidate's hard skills,
theoretical mechanics knowledge, and honesty. Questions to ask (Choose 2):

1. "I see on your CV you have experience with CAD software. If | ask you to design a simple
mounting bracket, which software would you use and why?"

2. "We run a high-speed production line. What steps would you take if a CNC machine suddenly
displayed a 'Spindle Overload' alarm?"

3. "Our factory uses strict tolerances. Explain to me the difference between 'Runout’ and
‘Backlash'." (Refer to Practical 28 vocabulary).

4. "Do you have any commercial experience repairing robotic welding arms?" (The candidate

should use the Pivot strategy here).

ROLE CARD C: THE CANDIDATE Your Goal: Defend your CV, use professional terminology,
and remain calm. Rules for the Candidate:

. Do not use the word "I don't know." Use Pivot phrases.



. Keep eye contact with both interviewers.

. Use the STAR method for story-based questions.

. Trauma-Informed Rule: If you freeze and forget a word, you can say, "Excuse me, let me
rephrase that,” take a breath, and start the sentence again. You will not lose points for correcting
yourself.

The Peer Evaluation Scorecard (For the Interviewers to fill out):

. Did the candidate use formal English (no slang)? (1-10 points)

. Did the candidate successfully use the STAR method? (1-15 points)

. Did the candidate handle the technical question professionally (using the Pivot strategy if
needed)? (1-15 points)

. Body language and confidence. (1-10 points) (Total per candidate: 50 points).

(Teacher Methodology during Task 3: The teacher circles the room, acting as the "Silent Observer"
(or Company Director), listening to the groups, noting excellent vocabulary usage, and stepping in
only if a group completely stalls).

ETAII 5. 1eOpudinr, ninBegenns miacymkiB oninioBanHs ta oprauizauis CPC (10 xB)
Pedurexcis (Wrap-up): T: The simulation is over. Take a deep breath. You survived.

Listen to the feedback from your peers. What was the hardest part? Usually, it's not the English
grammar; it's the speed of thought. By using the STAR method and Pivot phrases, you give your brain
time to process the question while your mouth speaks professional, pre-planned English.

Let’s review your 100-point total for today’s intensive:

. Task 1 (STAR Method Decoding): 20 points.

. Task 2 (Pivot and Bridge Strategy): 30 points.

. Task 3 (The Role-play Execution): 50 points. (Based on Peer Scorecards and Teacher
observation).

You have proven that you can not only write like an engineer but speak like one under pressure. You
successfully defended your academic credentials and translated them into industrial value (3K4,
CK13). Your oral communication grades will be uploaded to the LMS.

Opranizauis Camocriiinoi podotu cayxauiB (CPC): BignosigHo 1o nporpamu, micist 0yas-sSKoi
odiriitHoi criiBOeciiv UI0BUN €TUKET BUMArae BiJ KaHAu1aTa 3p00OUTH HACTYITHUN KPOK.

. 3aaanus 1 (The Follow-up " Thank You' Email):

o Hanucatu xopotkuii enexrponnuit muct (Follow-up Email) micns cniBbecinu Ha im'st
HR-menemxepa (oocsr 50-70 ciiB).

o Mema nucma: lloggxkyBaTu 3a NpUIUICHMM Yac, L€ pa3 MiITBEPAUTH CBOKO

3alliKaBJIEHICTh y MOCaJi Ta KOPOTKO HaragaTH IpO CBOIO HANHCHIBHIIIY TEXHIYHY HaBUUKY
(Hampukiaa, po3yMiHHS KpecieHb a0o 3HaHHa CAD).
Cmpyxmypa:

Subject Line (Tema nucra): Interview Follow-up - [Your Name] - [Position]

Salutation: Dear [HR Name / Hiring Team],

Expression of gratitude: Thank you for the opportunity to interview today...
. Reiteration of value: | remain very enthusiastic about the role, especially given
y background in...

Professional Sign-off: Best regards, [Your Name]

Taiim-menexxment (Trauma-Informed Policy): Jlennaiin 3aBaHTa)XeHHS JOKYMEHTa — JI0
MOYaTKy HACTYMHOTrO0 3aHATTs. HanmucanHs nucta He BUMarae 6arato yacy, ajie BUMarae abCoIroTHOT
rpaMaTHYHOI TOYHOCTI, OCKIJILKH II€ Balll OCTAaHHIN IIAHC CIIPABUTH BPaKCHHS.

. ACHHXPOHHUI KOHTPOJb: TexkcroBuii daitn popmary Word/PDF abo 6e3mocepeiHbo TEKCT
y BIKHI 3/a4i 3aBJlaHb 3aBaHTaXUTH Ha mathopmy LMS (Moodle / Google Classroom) y po3min
"Module 3: Practical 31 - Thank You Email". OuiHoBaTUMETbCS JTAKOHIYHICTh, TOTPUMAHHS
(hopManbHOrO TOHY Ta BiAICYTHICTh OpPOrpadiuHUX MOMUIIOK.

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 32

HapuansHna qucuumniina: [HozeMHa MoBa 3a mpodeciiHuM cripsimyBaHHsIM. CrnenianbHictb: 131
«IIpuxnagna mexanika». OcBiTHBO-podeciiina nporpama: «Komn'torepr3oBaHi MamnHOOY/IiBHI
BHPOOHUIITBA Ta TPHUKJIAJHA MexaHika». 3microBuii Moayab 3: [lpodeciiiHa xomyHikallis Ta
peLeNnTUBHO-IPOAYKTHBHI HaBWuku B iHxkeHepii (Professional Communication and Productive

c 3 krwnh PO



Skills). Tema 3amsTra: [IpodeciiiHa KOMyHIKalis: BHpPIMICHHS KOH(IIKTHHX Ta MPOOIEMHHX
cutyamiii (Professional Communication: Resolving Conflict and Problematic Situations).
JluriaoMaTHyHa aHTJiHChKa, JeecKasalis Ha BUPOOHUNTBI Ta crparerii kommnpomicy (Diplomatic
English, Shop Floor De-escalation, and Compromise Strategies). TpuBaJiicTs 3ausiTTs: 90 XBHINH
(2 akamemiuni romunu). Tum 3auarra: Ilpaktuunuii MoBnenHeBuidt iHTeHcuB (CLIL) 3
BHKOPHUCTAaHHAM Ketic-Metony (Case Study), cumynsiii BUpoOHUYUX KOH(IIKTIB Ta CHHTAKCHYHOT

Tpancdopmariii.
1. DYHIAMEHTAJIbHE METOJOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTSI
MamuHOoOyAiBHE BUPOOHHWITBO — II€ CEPEIOBUINE IMiJBUIIICHOTO CTpPECy, J€ MEPETUHAIOTHCS

iHTepecH pi3HUX BiAnLIiB. Bigmin koHTpomo sikocti (QA) BHUMarae iicaJIbHUX OMYCKIiB; BiILT
BupoOHuITBa (Production) BuMarae mBUAKOCTI; BIIIUT TEXHIYHOTO 00ciyroByBaHHs (Maintenance)
BHMarae 3ynuHKH 00JIaIHaHHS JUIsl PEMOHTY. Y TaKMX yMOBaX TeXHI4HI po30ixkHOCTI (discrepancies)
HIBHJIKO TIEPEPOCTAIOTh Y MI>KOCOOUCTICHI KOH(ITIKTH.

[HxeHep-MexaHiK, SKUH Mpalioe B MDKHAPOIHIN KOMaH/Ii, TOBUHEH BMITH BUPIIIYBaTH MpodeciiiHi
CYNEpEYKH aHTJIHChKOI0 MOBOIO 0e3 arpecii, BHKOPHUCTOBYIOUM JUILIOMAaTHYHI KOHCTPYKIII.
[psiMouiHiliHui mepekan 3 ykpainchkoi (Hampukiam, "Tu 3pobuB mommiky" — "You made a
mistake") B aHTJIOMOBHOMY KOPIOPATHBHOMY CEpENOBHINI CIHPUUMAETHCS SIK BOPOXKUI Haraj.
Po3pobka Ilpaktuunoro 3amsrtss Ne32 dokycyerbess Ha ‘‘Blame-free Language™ (moBi 6e3
3BHHYBAuU€Hb ), 110 € KJIIOYOBUM CTAaHIAPTOM Cy4acHOI iH)KEHEPHOT €THKH.

. JIiHrBicTHYHAa (KOMYHIKATHBHA) MeTAa:

o OmnanyBatu Jiekcuky yrnpasiinas kondaikramu (Conflict Management): discrepancy,
bottleneck, deviation, to mitigate, to compromise, root cause, to escalate.

o BignpairoBati cuHTakcMuHy TpaHchopmariiro: mepexin Big Active Voice (axwid
BKa3ye Ha BUHyBarws) 10 Passive Voice (akuii pokycyeTbes Ha mpoodiemi).

o 3acBOiTH BUKOPHCTAaHHS MOJAIBHUX JI€CIiB AeayKii Ta mpunymmenHs (Modal Verbs

of Deduction: must have been, might have caused, could be) ns crisibHOTO MOLIYKY MPUYKMH OpaKy
(Root Cause Analysis).

o CoopmyBatu HaBUYKH BUKOpUCTaHHs "mom'skmryBauiB" (Softeners: It seems that,
appear to be, slight issue).
. OcsiTHs (paxoBa) meta: ChopmyBaTu 31aTHICTh MaltOYTHIX (axiBLiB 31 cneniaabHOCTI 131

BECTHU IMEPETOBOPH IIOJ0 BUPOOHWYMX MpoOseM (BIIXWIEHHS B po3Mipax JeTaiied, 3puB rpadikis
TeX00CIyroByBaHHs, mopyiieHHs Tb), 3HaXOQUTH TEXHIYHI KOMIIPOMICH Ta 3aXMILATH CBOIO
npodeciiiny no3uiito 0e3 pyiHyBaHHS KOMaH/IHOT pOoOOTH.

. Ilcuxosoro-nenaroriuia (Trauma-Informed) mera: Koudmikt — me Tpurep crpecy.
HaBuanHs koMmyHiKallli B KOH(QUIIKTHHX CHUTYyallisiX Ma€ BiIOyBaTHCS BHUKIIIOYHO B O€3MEYHOMY,
CTPOTO perJaMeHTOBAHOMY CepeOBHIII. 3aCTOCOBYeThCs cTpareris "JlenepcoHanizanii": CTyAeHTH
KPUTHUKYIOTh HE OJIMH OJIHOTO, a TIMOTETUYHUN TeXHIYHHUM mporec. OIIHIOETCS 3AaTHICTD "30UTH
TemIeparypy" Aiajory, a He IepemMora B Cynepeyili.

®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTi Hap4aHHs (3rigno 3 OIIII):

. 3K3, 3K4: 3xaTHicTh MpaltoBaTH B KOMaH1, €pEeKTUBHO KOMYHIKYBAaTH 1HO3€MHOIO MOBOIO,
KOHCTPYKTUBHO BUPIITYBaTH KOH(MIIKTH.

. CK13: 3pathicts 10 npodeciiiHoi B3aeMoJIii MpU BUPIMIEHHI KOMIUIEKCHUX 1H)XXEHEPHUX
3a/1a4 (B3a€MOJIisl MIXK 1IeX0M, TexHosioramu Ta QA).

. PH9, PH10: BinsHo onepyBatu (axoBOO TEPMIHONOTI€0 Ta JAUIIOMAaTHYHUMHU
MOBJICHHEBUMH KJIIIIE JIJIsl pO3B'A3aHHS KOMYHIKaTUBHUX KPHU3 Ha BUPOOHUIITBI.

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIIMHE
3ABE3INEYEHHSA

. Texuiuni 3acodu: MynpTuMeniiHul KoMIuiekc (mpoekrop, [1K).

. HaBuaiabHo-MeToauuHe 3a0e3medeHHsi: PoOoui 3ommtu (Student's Log), po3naTkosi
marepianu (MaTpuii qumioMatudHoi TpaHcdopmarii, kKapTku BUpoOHWYMX KoHQikTiB - Conflict
Case Cards).

. Indgopmaniiine 3a6e3neqyenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSI (90 xBujinH)

1. Opranizaniiinuii eran Ta kKoHTekcryadsizanis (Warm-up) — 5 xs.



2. Jlekcuko-koHuenTyaabHuii 010k 1: [mocapiii ingycrpiansnux cynepeuox (Vocabulary
of Dispute) — 15 xB.

3. CunrakcuuHuii a1puib 2: Mucrenrso aumiomarii (Blame-free Language & Softeners) —
f10 - AHajiTHYHA niaroroska: Po36ip in:kenepunx konduikriB (Case Studies Analysis) — 15
)5(%' Mosienneuii intencnB: Cumyasuis neperosopis (Conflict Resolution Role-play) — 25
)6(%' Jeopudinr, minBenenns mincymkiB ouinwoBannsa (100 6axiB) Ta opranizauis CPC — 10
f' PO3ITOPHYTHM CHEHAPIA 3AHSTTS TA HABYAJIBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiiaunii eran (09:00 — 09:05)

Buxkaagau (T): Good morning, engineers. Up to this point, we have assumed that everyone in the
factory agrees with you. You read the manual, you give the command, and the machine works. But
engineering is performed by humans. And humans disagree.

What happens when the Quality Assurance Inspector rejects 500 parts you just machined, claiming
they are out of tolerance, but you know the measuring tools they used are not calibrated? What
happens when the Production Manager orders you to run a machine that you know is dangerous, just
to meet a deadline?

If you yell, you are unprofessional. If you stay silent, you are dangerous. Today, we learn the linguistic
tools of professional conflict resolution. You will learn how to disagree strongly but politely, how to
redirect blame to the process instead of the person, and how to negotiate a technical compromise in
English. Let’s build your diplomatic armor.

ETAII 2. Jlekcuko-koHnentyaabHuii 6,10k 1: I'mocapiii inaycrpiaasaux cynepeuyok (15 xB)

T: First, we must elevate our vocabulary. We do not use emotional words like "terrible,” "stupid,” or
"disaster." We use objective engineering nouns to describe bad situations.

Task 1: The Lexicon of Dispute (15 6aiB) Instruction: Review the professional nouns and verbs
used in corporate conflict management. Match the English term with its correct operational
definition.

Professional Term  UKR Translation Definition Match (A-H)
. Discrepancy Po301kHICTh, HEBIAMOBIAHICTE

. Deviation Bigxunenss (Big HOpMH/KPECIEHHS)

. Bottleneck "By3bke Micie", 3aTpuMKa

. Root Cause [Nepmonpuynaa

. To escalate EckantoBatu, nepeaaBaT KEpiBHUIITBY
. Mutual agreement B3zaemna 3roja, KOMIpomic

1
2
3
4
5. To mitigate [ToM'sikiryBaTH (HACII KU/ PU3HKH )
6
7
8

. Oversight Henmormnsin, BunaakoBa momMmika
Definitions (A-H):
. A. The fundamental, underlying reason why a machine failed or a defect occurred, not just
the symptom.
. B. To reduce the severity, danger, or damage of a problem.
. C. A difference or inconsistency between two things that should be the same (e.g., between
the blueprint and the actual part).
. D. To take a problem to a higher level of management because it cannot be resolved at the
current level.
. E. A point of congestion in a production system that slows down the entire process.
. F. An unintentional failure to notice or do something. (A polite word for "mistake").
. G. A departure from the standard or accepted specifications (e.g., a tolerance that is too wide).
. H. A solution that is acceptable to all parties involved in a dispute.
(Instructor's Keys: 1-C, 2-G, 3-E, 4-A, 5-B, 6-D, 7-H, 8-F. 2 points per correct match, max 15).



Teacher Note: Pay special attention to the word Oversight. If a colleague makes a mistake, calling
it a "mistake" or "error" can be aggressive. Calling it an "oversight" (Hegornsa) allows them to save
face. "I believe there was a slight oversight in the programming.”

ETAII 3. Cunatakcuunuii Apuiab 2: Mucreurso auniaomarii (20 xB)

T: Now we apply syntax to these words. The primary rule of diplomatic English is: Separate the
person from the problem. Do not attack the operator; attack the G-code, the machine, or the material.
We achieve this using three linguistic tools:

1. Passive Voice: Focuses on the action, not who did it. (Instead of "You broke it" — "It was
broken™).

2. Softeners: Words that reduce the absolute certainty of a statement. (Seem, appear, slight,
minor).

3. Modal Verbs of Deduction: Using might, could, must have to propose theories instead of
stating harsh facts.

Task 2: The Diplomatic Transformation (25 6axiB) Instruction: You will read aggressive,
unprofessional statements (The "Toxic" Version). Using the Matrix of Diplomacy, rewrite them into
professional, blame-free English.

The Matrix of Diplomacy:

. Instead of "You programmed...": — "There appears to be an issue with the programming..."
. Instead of "You are wrong...": — "I have a different perspective on this..." / "According to the
manual, it seems..."

. Instead of "This is a disaster...": — "We are facing a significant discrepancy..."”

. Instead of "You forgot to...": — "It seems there was an oversight regarding..."
Transformation Drill (Translate into Professional English):

1. Toxic Version: "You measured the parts wrong! They are all garbage.” Diplomatic Version:

____ (Key: "There appears to be a discrepancy in the measurements. The parts do not meet the
blueprint specifications." / "It seems the parts have a deviation from the required tolerances.")

2. Toxic Version: "You forgot to add coolant to the machine, and now the tools are destroyed."
Diplomatic Version:

__ (Key: "It seems there was an oversight regarding the coolant levels, which might have caused
severe wear on the tooling." / "The lack of coolant appears to have compromised the tools.")

3. Toxic Version: "You don't know what you are doing. The spindle speed is way too high!"
Diplomatic Version:

_____ (Key: "I have a concern about the cutting parameters. According to the tooling specs, the
spindle speed seems to be excessively high.")

4. Toxic Version: "Your maintenance team is too slow. We are losing money because of you."
Diplomatic Version:

(Key: "We are currently experiencing a bottleneck in production due to the maintenance
schedule. How can we mitigate this downtime?")
5. Toxic Version: "l refuse to run this machine. It will blow up.” Diplomatic Version:

__ (Key: "I have serious safety concerns regarding this equipment. | cannot operate it until we
identify the root cause of the vibrations.")

(Teacher Debrief: "By using phrases like "There appears to be..." and 'It seems...", you leave room for
the other person to explain without feeling attacked. You are attacking the problem, not their
competence.")

ETAII 4. Ananituyna nmiaroroska: Po30ip in:keHepHuX KOHQJIIKTIB (15 XB)

T: We will now look at two classic shop-floor conflicts. You must analyze the technical root cause
and prepare your arguments. You cannot resolve a conflict if you do not understand the mechanics
behind it.



Task 3: Case Study Analysis (20 6axiB) Instruction: Read the conflict scenarios silently. Determine
the technical arguments for both sides. Fill in the Prep Sheet.
CASE A: THE TOLERANCE DISPUTE (Quality Assurance vs. CNC Machinist)

. The Situation: A batch of 50 precision aerospace flanges has just come off the CNC lathe.
The blueprint demands a surface finish (Ra) of 0.8 micrometers.
. QA Inspector’s Position: QA measured the parts with a profilometer. The result is Ra 1.2.

QA rejects the entire batch (worth $5,000) as "out-of-spec scrap™ and blames the Machinist for using
incorrect feeds and speeds.

. CNC Machinist's Position: The Machinist knows the feeds and speeds were perfectly
optimized according to the G-code manual. However, the factory refused to buy new Carbide inserts,
forcing the Machinist to use slightly worn (dull) tools. The Machinist blames Management's budget,
not their own programming.

Prep Sheet A (Write one diplomatic sentence defending each side):

. QA Defense:

_ (Key: "According to the profilometer readings, there is a deviation in the surface finish; we cannot
ship parts that are out of spec to the aerospace client.")

. Machinist Defense:
(Key:
"The programming parameters are correct; however, it appears the surface finish discrepancy was
caused by using worn carbide inserts rather than operator error.")

CASE B: THE PREVENTATIVE MAINTENANCE CLASH (Production Manager vs.
Maintenance Tech)

. The Situation: The main 5-axis milling center is scheduled for its 1000-hour Preventative
Maintenance (PM) cycle today. It requires 4 hours of downtime to replace the spindle coolant filters
and recalibrate the trunnion.

. Production Manager's Position: The factory has a massive, urgent order that must ship
tomorrow morning. The Manager demands that Maintenance delays the PM for 48 hours to finish the
order. "Just keep it running!"

. Maintenance Technician's Position: The machine's spindle temperature is already running
5 degrees hotter than normal. If the filters are not changed today, the spindle bearings might seize,
causing a catastrophic failure that will cost $20,000 and 3 weeks of downtime.

Prep Sheet B (Write one diplomatic sentence defending each side):

. Manager Defense:

(Key: "We are facing a critical bottleneck with this urgent shipment; is there any way we can mitigate
the risk and delay the maintenance for just 48 hours?™)

. Maintenance Defense:
(Key: "I
understand the urgency, but the thermal sensors indicate a rising temperature; delaying the
maintenance could result in a catastrophic spindle failure and massive downtime.")

ETAII 5. MoBnenHeBuii inTeHcuB: CumyJisinist neperopopis (25 xB)

T: It is time to negotiate. You will work in pairs. You must resolve the conflict professionally.
Shouting or using toxic language will result in immediate failure. You must reach a Mutual
Agreement (Kommnpowmic).

Task 4: The Conflict Resolution Role-play (40 6axiB) Instruction: Form pairs. Pair 1 will take
Case A. Pair 2 will take Case B. You have 3 minutes to strategize using your Prep Sheets. Then you
will conduct a 4-5 minute negotiation.

Rules of Engagement:

1. Acknowledge: Start by confirming the problem calmly. (I see we have a discrepancy with
the flanges.")

2. State your case diplomatically: Use softeners and passive voice. ("It appears the surface
finishis...")

3. Propose a technical compromise: Find a solution that partially satisfies both.



Compromise ldeas (To help students brainstorm):

. Case A Compromise: Can the parts be re-machined (polished) to save the $5000? Can QA
authorize a concession if the client accepts Ra 1.2 for this specific non-critical flange? Can the
Machinist get a new tool immediately to fix the rest of the batch?

. Case B Compromise: Can Production run the machine at 70% feed rate to reduce spindle heat
for the next 24 hours? Can Maintenance change just the critical filter in 30 minutes and do the full
calibration on the weekend?

(Model Execution - Case B snippet for the class):

. Manager: "Good morning. | understand the 5-axis mill is scheduled for maintenance, but we
are facing a critical bottleneck. We must ship this order tomorrow. Can we postpone the PM for 48
hours?"

. Maintenance: "I understand the pressure to ship the order. However, I have a serious concern.
The spindle temperature sensors show a 5-degree deviation. It seems the coolant filters are clogged.”
. Manager: "l see. But if we shut down for 4 hours, we lose the client. Are we absolutely sure
it will fail?"

. Maintenance: "I cannot guarantee it will fail today, but the risk of catastrophic bearing failure

is very high. If that happens, we face 3 weeks of downtime. As a compromise, could we stop the
machine for just 45 minutes right now? | will only replace the coolant filters to mitigate the heat, and
we will do the full 4-hour trunnion calibration on Saturday."

. Manager: "45 minutes is acceptable. It mitigates the risk and keeps the line moving. Let's
proceed with mutual agreement.”

(Teacher Methodology during Task 4: The teacher monitors the pairs with a clipboard. Points are
awarded for: 1. Use of target vocabulary (discrepancy, mitigate, root cause). 2. Avoidance of "You"
statements (successful use of passive voice). 3. Logical, engineering-based compromises).

ETAII 6. Ileopudinr, ninBeaenns miacymkiB oninioBanus ta oprauizauis CPC (10 xB)
Peduexcis (Wrap-up): T: Outstanding negotiations. You de-escalated highly stressful situations
using nothing but syntax and professional vocabulary. You did not attack each other; you attacked
the problem.

Let’s review your 100-point total for today’s intensive:

. Task 1 (Lexicon of Dispute): 15 points.

. Task 2 (Diplomatic Transformation Drill): 25 points.

. Task 3 (Case Study Analysis & Prep): 20 points.

. Task 4 (Conflict Resolution Role-play): 40 points.

You have proven that you possess the Soft Skills required to operate in a modern, international
engineering facility. You know how to use English not just to describe a machine, but to protect your
team's workflow, ensure safety, and maintain professional relationships (CK13, 3K4).

Opranizauis CamocriiiHoi po6oTu cayxauiB (CPC): BianosinHo 10 nporpamu, pe3yjibTaTi 0y/ib-
SKOTO KOH(QUIIKTY Ha BUPOOHHUITBI (0COOJIMBO SIKIIO HAETHCS PO AKICTh a00 rpadiku) MaoTh OyTH
3aI0KyMEHTOBaHI.

. 3ananus 1 (Incident / Resolution Memo):

o Hanucatu od¢iuiiny nomnosinHy 3anucky (Memo) kepiBHuUTBY 3aBoay (Plant
Manager) 3a pe3ynbTaTaMH Bamloi ycHOi JoMoBieHOCTi B Task 4.

o Obcsz: 100-120 cais.

o Cmpyxmypa Memo:

. Subject: Resolution of [The Problem] on [Machine/Batch Name].

. Background (Situation): Illo cramocs (BukopucroByiiTe Passive Voice Ta
0e3oco00Bi koHCTpyKIIi: It was discovered that... A discrepancy was identified...).

. Root Cause: Y dyomy nossirana TexHiuna npo6siema (The root cause appears
to be...).

. Agreed Action (Komnpomic): [Ipo 110 Bu 1oMOBMIIMCS i1 4ac POIbOBOI IpU
(To mitigate the risk, it was mutually agreed that...).

o Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHSI JOKYMEHTa — JI0

nouatky IIpaktuunoro 3austrst Ne33. HamucanHs Memo [103Boiisie 3aKpiNUTH JUIIJIOMAaTUYHY
JIEKCUKY B CIIOKIHHOMY, aCHHXPOHHOMY PEXHUMI.



. ACHHXPOHHMIT KOHTpOJb: TekctoBuil ¢aitn popmaty Word a6o PDF 3aBantaxutu Ha
kopriopatuBHy miarpopmy LMS (Moodle / Google Classroom) y po3ain "Module 3: Practical 32 -
Dispute Resolution Memo". OuintoBaTuMeTbesi HOpMaIbHUN KOPIIOPATUBHUNA CTHIIb, BIJICYTHICTh
eMoLiifHnX 3a0apBiieHh TEKCTY Ta MpaBWIbHE BHKOPUCTaHHS TepMiHIB Mitigate, root cause,
discrepancy.

METOJUYHA PO3POBKA NPAKTUYHOI'O 3AHATTS Ne 33

Hapuanbna aucuumuiina: [HozemHa MoBa 3a poeciiHUM CIIpSIMYBaHHSIM.

CrenianabHicTb: 131 «[Ipuknagna MexaHikay.

OcBiTHbo-nIpodeciiina mnporpama: «Komm'torepu3oBani MammHOOY/IiBHI BHpPOOHHIITBA Ta
IPUKIIAJHA MEXaHIKay.

3micToBuii moayasb 3: [Ipodeciiina KOMyHiKallis Ta peleNTUBHO-IIPOAYKTHBHI HABHYKH B iH)KeHepii
(Professional Communication and Productive Skills).

Tema 3auaTTs: MoaynsHa kKoHTpodbHa pobora Ne3 (MKP). KomynikaruBauii 3pi3 (Module Test
No. 3. Communicative Assessment). KomruiekcHa nepeBipka HaBUYOK TEXHIYHOTO YUTAHHS, MUChMa
Ta YCHOTO MPOQECITHOTO MOBJICHHS.

TpuBaiicts 3anaTTs: 90 XBUIMH (2 akaeMiuHi TOJIUHH).

Tun 3ansarrs: KonrtponbHe 3aHATTS (MOAynbHUII KOHTPOJb) 3 BUKOPUCTAaHHSAM IHTETPOBAHUX
keiiciB (Integrated Skills Assessment) Ta poIbOBOT0 MOAETIOBAHHS.

1. DYHIAMEHTAJBHE METOJAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSATTS
[Tpaktuune 3anatTsa Ne33 e migcymkoBuM pyoeskem 3micToBoro moayis 3. Bono pospobiiene ans
BUMIPIOBaHHSA DPiBHS C(OPMOBAHOCTI IHIIOMOBHOI KOMYHIKaTHBHOI KOMIIETEHTHOCTI 3/100yBayiB
OCBITH Y 3MO/IEJIbOBAHUX YMOBAaX peaJbHOr0 BUPOOHMLITBA TAa PUHKY Mpalli. 3aMiCTh TPaIULIIHUX
TECTIB Ha 3HAHHS 'paMaTHYHUX MIPABHII BiJIPBAHO BiJI KOHTEKCTY, [T MO TyJIbHAa KOHTPOJIbHA poO0Ta
(MKP) 6a3yerbcs Ha npunimnax CLIL (Content and Language Integrated Learning) Ta ominroe
3JIaTHICTh CTY/ICHTA BUPINIYBATH KOHKPETHI IHKEHEPHI 3371a4i 3ac00aMH aHTIICHKOI MOBH.

MKP Ne3 cunTe3ye marepian mpakTUYHHX 3aHATh Ne25-32: omepaTuBHY I[€XOBY KOMYHIKAIIO,
yutaHHsa MaHyarmiB (Skimming/Scanning/Intensive Reading), aprymenranito BHOOpy marepiais,
HanucanHs Europass CV, Cover Letter Ta qunioMaTiuHe BUPIIIEHHS KOH(IIIKTIB.

. Jlinrsictnuna (KOMyHiKaTHBHA) MeTa:

o OuiHuTH piBeHb 3aCBOEHHS BY3bKO(PAXOBOrO JEKCHMYHOI'O MIHIMyMY (aHaToMis
BEPCTATIB, BJIACTUBOCTI MarepialliB, MapaMeTpu pi3aHHS, IHCTPYMEHTapiil mpanesialTyBaHHs Ta
JUTIIIOMATIT).

o [lepeBipuTr HaBUYKM peLenuii (YWTAaHHS aBTEHTHMYHUX TEXHIYHMX MaclopTiB 3
BUJIYYEHHSM crienudikariii).

o [lepeBipuTr HaBUUKU NMPOAYKLIT (HanMCaHHs (OPMaIbHOTO 1H)KEHEPHOT'O 3BITY/JITUCTA
3 BukopuctanHsM Passive Voice Ta Telegraphic Style).

o OuinuTH piBeHb ycHoro npoaykysaHHs (Fluency & Accuracy) mig yac cumymsiuii
npodeciifHoro nianory.

. OceiTHs (¢paxoBa) merta: IlinTBepauTH TrOTOBHICTH MailOyTHbOro ¢axiBusg (PaxoBoro

Monoamoro 6akanaBpa, EQF Level 5) mo iHTerpamii B MiKHapoJHE IHXKEHEpHE CEpeIOBUIIIE,
3/1aTHICTh 3aXMILATH CBOI TEXHOJIOTIUHI PIIIEHHS Ta MPOXOJNUTH aHTJIOMOBHY CIIBOECIY.

. IIcuxonoro-negaroriuna (Trauma-Informed) mera: MoaynbHHI KOHTPOJb ICTOPUYHO €
HaWBUIIMM JDKEPEJIOM akajeMidyHoro crtpecy. [lns 30epekeHHs KOTHITUBHOI CTa0lIBHOCTI
3actocoByeThes crpareris '"Transparent Assessment" (IIpo3ope ouinroBanusi). CryneHTH
3a37aleri/ib 3Hal0Th CTPYKTYPY TECTy Ta KpuTepii HapaxyBaHHs OaniB (Makcumym 100). BigcyTHi
3aBJaHHA-NIACTKH (trick questions). Ha erami ycHOro 3pi3y J03BOJISE€THCSI BUKOPUCTAHHS OMOPHUX
koHcmekTiB (Scaffolded Notes), ane 3a 11e 3HIMAEThCS MIEBHUHM BIJICOTOK OamiB. 3aBIaHHS CTYICHTA
— He MPOJIEMOHCTPYBATH 1/1€aJIbHY NaM'sITh, a TOKA3aTH HaBUUKY YIpaBIiHHS iH(QOpMAIi€ro.
dopMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJibTaTu HaB4YaHHs (MepeBipka 3rigno 3 OIIII):

. 3K3, 3K4: 3narHicTh 10 AiJI0BOT KOMYHIKAIlil 1HO3€MHOIO MOBOIO, MpPE3EHTAIlil BIACHUX
KOMITETEHIIIH.
. CKS, CK6, CK13: 3naTHicTh aHaJII3yBaTH TEXHIUHY JOKYMEHTAllil0, BUPIIIyBaTH BUPOOHUY1

npoOeMu, PAIIOBATH B MIXKHAPOIHOMY CEPETOBHIIIL.



. PH9, PH10, PH11: BinpHO CHijKyBaTHUCS YCHO 1 NMHCHhMOBO, BHJIy4aTH iH(opMmalioo 3
AHTJIOMOBHUX JKEpEI, CTBOPIOBATH MPpo(deCiifHl pe3toMe Ta 3BiTH.

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3INIEYEHHS

. Texniuni 3acoom: CekyHAOMIp Ui KOHTPOJIIO Yacy Ha CTaHLIAX, MyJbTUMEIIHHUNA eKpaH
JUTs BUBEJICHHS 3arajlbHOTO TaliMepa.
. HaBuajbHo-MeToquYHe 3a0e3nedeHHsi: [HamBigyanpHi ex3ameHaniiiHi Oyknern (Exam

Booklets) mis koxxHOro 3100yBada, ek3aMeHarliiHi OireT it ycHoro 3pisy (Speaking Role-play
Cards), 6manku omiHroBanHs (Rubrics).

. Indopmaniiine 3ade3neuennsi: Ilnmarpopma LMS nmns pesepBHOro tecryBanHs (y pasi
3MiIaHoro abo JucTaHIiitHOrO (hopMaTy HaBUAHHS).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSA (90 xBuJjinH)
KonTponbHe 3aHATTS M0OyA0BaHEe 32 MOTYJIbHUM MTPUHIIMIIOM POTAIil.

1. Opranizauiiitnnii eran (Briefing) — 5 xs.

2 Baok A: PenentuBni HaBuukHu (Reading & Lexicon) — 20 xB.

3. baok b: IIpoaykruBHi HaBuuku nucbMa (Technical Writing) — 25 xB.
4 Bbuiok B: KomyHikaTuBumii 3pi3 (Speaking Role-play) — 35 xB.

o

Jeopudinr ta 3apepmenass MKP — 5 xB.

4. PO3TOPHYTHM CHEHAPII?'I EK3AMEHAIIII7IHOFO 3AHSATTA TA APTE®@AKTHU
ETAII 1. Opranizaniiinuii eran (5 xB)

Buxkaanau (T): Good morning, engineers. Today is the culmination of Module 3. You have spent the
last weeks learning how to survive and thrive in an English-speaking industrial environment. You
know how to read a Haas manual, how to write a Europass CV, how to de-escalate a conflict with a
Quality Inspector, and how to pass a technical interview.

Today, we test these systems. The Module Test is divided into three sections: Reading (30 points),
Writing (30 points), and Speaking (40 points). The timer will be strict, just like production deadlines.
Read the instructions carefully. Do not panic. You have all the tools you need. Let the assessment
begin.

ETAII 2. biok A: PeuentuBni Hapuuku Ta Jlekcuka (20 xB) — Max: 30 6auiB

L]eti 610K BUKOHYEMbBCA NUCLMOBO 8 eK3ameHayiiHomy Oyknemi. Ilepesipsiecmbcsi 30amuicms 00
Scanning/Intensive Reading ma 60o100inns mepminonozieio (Ilpaxkmuuni 27, 28).

Part A.1: Technical Data Extraction (Scanning) - 15 points

Instruction: You are repairing a CNC hydraulic system. Read the excerpt from the maintenance
manual. Extract the exact data requested below. You have 5 minutes.

DOCUMENT: H-PRESS 5000 HYDRAULIC MAINTENANCE GUIDE

3.2 Routine Pressure Checks and Tolerances

The main hydraulic accumulator must maintain a baseline pressure of 120 Bar ($\pm5$ Bar) during
idle states. If the system pressure drops below 105 Bar, the safety interlock will engage, causing an
immediate machine halt (Error Code: H-04). The hydraulic fluid reservoir has a capacity of 150 Liters
and requires ISO VG 46 anti-wear hydraulic oil.

During operation, the maximum allowable operating temperature of the fluid is $65"\circ\text{C}$.
Exceeding this temperature indicates that the thermal dissipation unit (radiator) is failing, likely due
to a blocked filter. Maintenance personnel must perform a Lockout/Tagout (LOTO) procedure on the
main 400V electrical breaker before attempting to clean the radiator fins.

Questions (Write the exact numbers/terms):

1. What is the minimum pressure before the machine stops automatically?

2. What specific type of oil is required for this machine?

3. If the oil temperature reaches $70"\circ\text{C}$, what component is most likely failing?
4. What must you do to the 400V breaker before cleaning the machine?

5. What is the maximum acceptable pressure during an idle state (considering the tolerance)?

(Keys: 1. 105 Bar; 2. 1ISO VG 46 anti-wear hydraulic oil; 3. Thermal dissipation unit / radiator /
filter; 4. Perform a Lockout/Tagout (LOTO) procedure; 5. 125 Bar (120+5). 3 points each).



Part A.2: Vocabulary Matching (Machine Anatomy & Properties) - 15 points
Instruction: Match the English engineering terms (1-5) with their correct definitions (A-E).

Term Match Definition

1 Backlash A. The ability of a material to deform or stretch before

- breaking.

2. Ductility B. The gap or lost motion between mechanical gears or
— threads.

3. Runout C. A rotating mechanism (spindle) wobbling out of its true

E— axis.

D. The speed at which axes move when they are NOT cutting

4. Spindle Nose - metal.

5. Rapid

E. The front end of the spindle where the chuck is mounted.
Traverse

(Keys: 1-B, 2-A, 3-C, 4-E, 5-D. 3 points each).

ETAII 3. baok b: IIpoaykTnBHi Hapu4ku nucbma (25 xB) — Max: 30 0aJis

Ilepesipsemvcs 30amuicms 00 cunmaxcuunoi mpancopmayii (Passive Voice, Telegraphic Style,
Blame-free language) na ocnosi [lpaxmuunux 29 ma 32.

Part B.1: CV Telegraphic Style Transformation - 15 points

Instruction: An applicant wrote these terrible, unprofessional sentences in their CV. Rewrite them
into professional Europass bullet points. Start with a strong Action Verb in the past tense. Remove
all pronouns (1", "my™).

1. Unprofessional: "1 was working on the manual lathe and | made aluminum parts for cars."”
Professional Europass:

(Expected: Machined aluminum automotive components using manual lathes.)

2. Unprofessional: "l found out why the machine broke and | wrote a document about it for my
boss."
Professional Europass:

(Expected: Conducted root cause analysis on machine failures and drafted technical reports.)

3. Unprofessional: "I always checked if the parts were the right size using my digital
micrometer."
Professional Europass:

(Expected: Inspected dimensional tolerances of finished parts utilizing digital micrometers.)

Part B.2: Diplomatic Conflict Resolution Email - 15 points

Instruction: You are the Lead Machinist. The Quality Assurance (QA) Manager sent you an
aggressive email saying: "Your team ruined the titanium parts! You programmed the feed rate wrong
and the surface is a disaster!"

Write a short, professional, diplomatic reply (3-4 sentences). You must:

1. Use a "softener” (It seems, appears to be).

2. Use passive voice.

3. Suggest a "Root Cause" related to worn tools, not bad programming.
4. Propose a compromise/next step.



Draft your email here:

(Expected Key / Evaluation Criteria: Must avoid saying "You are wrong". Example of a 15/15
answer: "Dear QA Team, | received your report regarding the titanium parts. There appears to be a
discrepancy in the surface finish. However, the G-code feed rates were verified as correct. It seems
the deviation was caused by worn carbide inserts. To mitigate this issue, we have replaced the tooling
and would like you to inspect a new test part. Best regards.™)

ETAII 4. baok B: KomynikaTusHuii 3pi3 (35 xB) — Max: 40 6axiB

Leii eman € natigaxcausiwuum. Cmyoenmu UKIUKAIOMBCA NO 0OHOMY (aDO 6 Napax, 3a1edCHO 6i0
posmipy epynu) 0o cmony eukiadaud. 3006yeau eumseye exkzamenayivnuil 6inem (Role-play Card),
mae 1 xeununy Ha niocomosky (003607€EMbC poOUMU HOMAMKU), NICAs 4020 6ede 0idloe 3
BUKTIAOAYEM.

T: Gentlemen and ladies. Close your test booklets. It is time for the oral defense. When you draw
your ticket, you will step into a specific role. | will play the role of the Hiring Manager, the Chief
Engineer, or your Co-worker. Speak clearly, use technical terminology, and remember to use your
diplomatic pivot strategies if you get stuck.

(Hu:kye HaBeleHO BapiaHTH eK3aMeHAiHHUX Ol1eTiB, AIKi BUTATYIOTh CTY/I€HTH):

SPEAKING TICKET 1: THE JOB INTERVIEW (STAR METHOD)

Context: You are sitting in a job interview for the position of Junior CNC Maintenance Tech.
Teacher's Prompt: "Welcome. We need someone who can solve problems under pressure. Tell me
about a time during your college practice when a machine failed or a part was out of spec. How did
you handle it?"

Candidate Instructions: You must answer using the STAR method (Situation, Task, Action, Result).
Speak for 1-2 minutes.

Evaluation Focus: Did they structure the story clearly? Did they use action verbs? (e.g., "The situation
was a broken tool... My task was to extract it... | executed an E-stop and recalibrated the Z-axis... As
a result, the machine was saved.")

SPEAKING TICKET 2: THE SHOP FLOOR EMERGENCY

Context: The classroom is loud. You are operating a CNC Lathe. Suddenly, the machine starts
shaking violently and making a grinding noise. | am your Shift Supervisor walking past.

Teacher's Prompt: "Hey! What's the status of the Lathe?! Why is it shaking?"

Candidate Instructions: Use the short, rapid "Shop Floor" protocols (from Practical 25). Report the
status, tell me what you did (E-stop), and ask me for something (tools/maintenance).

Evaluation Focus: Did they use radio protocol words? (e.g., "The machine is acting up! It's vibrating
heavily! I killed the power and hit the E-stop. The bearings might be jammed. Call maintenance and
give me a hand with the lockout!")

SPEAKING TICKET 3: THE MATERIAL DEBATE (TECHNICAL ARGUMENTATION)
Context: We are in a boardroom. | am the Financial Director. We are designing a bracket for a drone.
Teacher's Prompt: "Titanium is too expensive ($20/kg). | want to make all the aerospace brackets
out of cheap Aluminum 7075. It's light and costs $3/kg. Why should we spend money on Titanium?"
Candidate Instructions: Argue against me professionally using contrast connectors (Whereas,
Although, However) and material properties (Tensile strength, Corrosion resistance).

Evaluation Focus: Did they use engineering vocabulary correctly? (e.g., "While Aluminum is highly
cost-effective and lightweight, it is susceptible to saltwater corrosion. Titanium, on the other hand,
has outstanding corrosion resistance and superior tensile strength. Therefore, for an aerospace drone,
Titanium is the safer choice despite the higher upfront cost.")

SPEAKING TICKET 4: THE TECHNICAL PIVOT (HANDLING THE UNKNOWN)
Context: You are in a technical job interview for a programming position.

Teacher's Prompt: "Our main production line uses extremely complex 5-axis Mazak machines with
proprietary conversational programming. Have you ever programmed a 5-axis Mazak in a real
factory?"

Candidate Instructions: You DO NOT have this experience. Use the "Pivot and Bridge" strategy
(from Practical 31) to answer diplomatically without saying "1 don't know."

Evaluation Focus: Did they successfully bridge the gap? (e.g., "Although my commercial experience
with 5-axis Mazak machines is limited, | have a strong academic foundation in 3-axis CNC



programming and G-code logic. Because | understand the core principles of machining, | am
confident | can adapt to your proprietary software quickly.")
KpuTepii oninroBanns komyHikaTuBHoro 3pizy (Speaking Rubric - 40 points):

. Technical Vocabulary (10 pts): Uses specific engineering terms (runout, tensile strength, E-
stop, mitigation) instead of basic words (bad, broken, stop).

. Fluency & Coherence (10 pts): Speaks with a steady pace. Pauses are natural, not paralyzing.
Uses STAR or Pivot structures effectively.

. Grammar & Syntax (10 pts): Correct use of active/passive voices, modals (should, might),
and contrast connectors (however, although).

. Task Achievement / Pragmatics (10 pts): Did they actually answer the prompt? Were they

diplomatic in a conflict? Were they urgent in an emergency?

ETAII S. leopudinr ta nmigBenenns nincymkis MKP (5 xB)

Pedaexcis (Wrap-up):

T: Stop the clock. The Modular Assessment is officially concluded. Breathe.

What you just experienced is the exact cognitive load of a real international engineering environment.
You had to read technical documentation, translate bad news into diplomatic corporate emails, and
speak to a supervisor under pressure.

| will evaluate your written booklets today. Based on the oral defense | just heard, I am highly
impressed. You did not freeze when asked difficult questions. You used the Pivot strategy, you used
Action Verbs, and you treated the English language as an engineering tool, not a school subject.
OroJiomieHHs pe3y/IbTaTiB:

Ominka 3a MKP Ne3 opmyeTbest nutsixom cyMmyBaHHS 0ajiiB 3a BCi TpH OJIOKHU:

. bnok A (Uurtanus) — 30 6amis.

. bnok b (ITucemo) — 30 Gauris.

. bnok B (I'oBopinns) — 40 Gais.
. Maxkcumym: 100 6autis.

(Ominka mepeBoauThCA y HamioHanpHy mkamy: 90-100 = Bimminno, 75-89 = Jlobpe, 60-74 =
3aJI0BUTBHO).

Opranizauis Camocriiinoi po6oru cayxauis (CPC):

BianosijiHO 10 mporpamu, micist 3aBepIIeHHS MOAYJIBHOTO KOHTPOITIO 300yBayi OCBITH 311 CHIOIOTH
pediekcito BIacHOTO HaBYaHHS.

. 3ananus 1 (Self-Reflection Log):

o [Tpoananizyiite cBoto poboTy Ha MKP Ne3. Hanurrite kopoTkwuii 3BiT (Learning L0Q)
aHraifcekoo MoBoro (50-70 ciiB), BIAMOBIBIIM HA TPU MUTAHHS:

1. Slxa vactuHa Tecty (Yuranus, [Ilucemo um I'oBopinHs) Oyna 1 Bac
HaNCKJIQIHINIO 1 YoMy?

2. Sxuit HOBUHM TEXHIYHUN TEPMIH UM KOMYHIKATUBHY CTPATErito 31 3MiCTOBOIO
MOJyJIsl 3 BU BBa)KA€TE HAMKOPHCHIIIO IS Balloi MailOyTHBOI Kap'epu?

3. Hag sxkumu HaBMukamMu BaM MOTPIOHO MpalfoBaTd OlibIl€ B HACTYIHOMY
cemecTpi?

. Taiim-MeHemzkMeHT: Jle/iailH 3aBaHTaXEHHS JOKYMEHTa — JO MOYaTKy HACTYIHOIO

JeKIiiiHOro 3aHATTA. Lle 3aBaHHs He OIIHIOEThCS OagaMu 3a )KOPCTKUMHU KPUTEPISIMHU, BOHO CIIYTY€E
iHCTpyMeHTOM camoaHaiizy (Metacognitive skill).

. ACHHXPOHHUH KOHTPOJb: TexcToBuil (paiin 3aBaHTaxkutH Ha miaargopmy LMS y pozain
"Module 3: Post-Exam Reflection". Pe3ynbratu nucbmoBoi yactuaun MKP OynyTe omyOiikoBaHi B
€JIEKTPOHHOMY KYpHai MpoTArom 48 rofauH. Jgkyto 3a poOoTy, iHXKEeHEepH. 3aHATTS 3aKiHUEHO.
METOJAUYHA PO3POBKA NPAKTUYHOI'O 3AHATTS Ne 34

HapuanbHa qucumnniina: [HozeMHa MoBa 3a npodeciinuM crpsiMyBaHHIM. CnenianbHicTb: 131
«[Ipuknangna mexanika». OcBiTHbO-npodeciiina nporpama: «Kommn'rtorepr3oBaHi MalIMHOOYA1BH1
BUPOOHMIITBA Ta MPUKJIAHA MeXaHiKa». 3MicToBUi Moay.ab 4: [HxeHepHa ¢i3uKa, omip MarepiaiiB
ta anani3 ganux (Engineering Physics, Strength of Materials, and Data Analysis). Tema 3ansaTrsi:
Craruka ta nuHamika. HaBanTakeHHsi, HampyxkeHHsS Ta nedopmamis (Load, stress and strain).
Tepminomnorist 6a3oBoi mexaHiku Ta yntaHHs 3BiTiB FEA (Finite Element Analysis). TpuBanicTs



3anarTa: 90 xBwmH (Ilowarok o 9:00). Tum 3ansTTs: [IpakTUYHUI JEKCHKO-aHATITUYHHMA
iatencuB (CLIL) 3 enemeHTaMu TEXHIYHOTO MEPEKIaly Ta CHAHTAKCUYHOTO MOJICITIOBAHHS.

1. DYHIAMEHTAJIBHE METOJOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTSI
3 moyatkoM 3MicToBOro Moayis 4 ¢GOKyC IUCHUILIIHA 3MIIMIYETHCS BiJ MIXKOCOOHMCTICHOT
KOMyHIiKamii 10 ¢QyngamentansHoi imkeHepHoi ¢isuku (Omopy wmarepiamiB). B emoxy
koM rotepu3oBanoro MamuHooynyBanus (CAD/CAM/CAE) GinbiiicTe po3paxyHKIB Ha MIIIHICTh
BHUKOHYETbCs MporpamMHuMu kKomriuiekcamu (SolidWorks Simulation, ANSYS). Ipore inTepdetic
IUX Tporpam, 3BiTH Tpo pesynbTaTd TectyBaHHs (FEA Reports) ta cnenudikarii matepiaiib
yOJIIKYIOTCS TIEPEBAYKHO AHTIIHCHKOI0 MOBOIO.

CryaeHT-MeXaHIK TOBHHEH YITKO PO3PI3HATH KOHIEMIli, fKI YacTO IUIYyTalOTh MPU IPIMOMY
nepekuani: Load (3oBHiuH cuiia), Stress (BHyTpilHii onip/HanpyxeHHs ) Ta Strain (¢pizuuna 3MiHa
dhopmu/nedopmartis).

. JIinrBicTnyHa (KOMyHIKATUBHA) MeTAa:

o OmnaHyBaTy JIGKCHYHHMI MacHB THIIIB HaBaHTaXCHb: {ension, compression, shear,
torsion, bending.

o 3acBoiTi 6a30By TEpPMiHOJIOTIO aiarpamu po3tary (Stress-Strain Curve): yield point,
ultimate tensile strength, elastic limit, fracture.

o BinmpairoBatu cuHTakcH4H1 KOHCTpYKUii mpuunHy Ta Hacuiaky (Cause & Effect) ms
OIMKCYy MEXaHIYHOT MmoBeAiHKu Matepiaiis (results in, causes, leads to, is subjected to).

. Ocgitns (¢paxoBa) meta: ChopmyBatu 34aTHICTh MaOyTHIX ¢axiBIiB 31 crerianbHOocTi 131

YUTATH Ta IHTEPIPETYBATH AHTIOMOBHI PE3yJNbTaTH CTPEC-TECTIB, PO3yMiTH ()i3MYHY CYTHICTBH
3akoHy ['yka B 1HO3eMHiil TepMIHOJIOTIi Ta ONMCYBATH MOBEAIHKY JeTalei IiJ] HABAaHTAXKCHHSIM.

. IIcuxonoro-negaroriuna (Trauma-Informed) mera: InTerpamis iHO3eMHOi MOBH Ta
tounux Hayk (CLIL) BukiIukKae mojBiiiHE KOTHITUBHE HaBaHTaKeHHS. [[s HOro 3MeHIIeHHS
BHKJIagad 3actrocoBye Bisyamizamito (Scaffolded Concept Mapping). Maremaruuni ¢opmynu
BUKOPHUCTOBYIOTbCSI HE JUIsI PO3paxyHKIB (L€ 3aBJaHHS BHKiIafaya 3 Omnopy marepiaiiB), a sk
VHiBepcaJlbHa MOBa /ISl TOSICHEHHS aHIJIMCHKUX TEpMiHIB. MaKcHMallbHa aKaJeMidHICTh
MOEHYETHCS 3 IPAaBOM Ha BUKOPUCTAHHS CIIOBHUKA i yac yutaHHs FEA 3BiTiB.

®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTi HaB4aHHs (3rigno 3 OIIII):

. 3K3: 3paTHICTh CIHIJIKYBAaTUCS 1HO3EMHOI MOBOIO Yy MpodeciiiHOMy 1HXEHEpHOMY
CEPEIOBHIIII.

. CK3, CKS: 31aTHIiCTh 3aCTOCOBYBATH 3HAHHS 3 ONOPY MaTepiaiB Ta TEOPETUUHOI MEXaHIKH
JUIS OL[IHKU MIITHOCTI JIeTajiell MallluH, pO3yMIHHS 1X aHIJIOMOBHUX crienuikariiii.

. PH11: 3naTHicTh BUTy4YaTH, aHAJII3yBaTH Ta BAKOPHCTOBYBATH TEXHIUHI J1aH1 3 aHJIOMOBHUX
nporpaMuux 3BiTiB (CAE).

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIMHE
3ABE3INEYEHHSA

. Texniuni 3acodm: IIK, MynpTuMeniiiHuii mpoekTop (11 AEMOHCTpaulii Bi3yaizamii
Jiarpamu po3TATY Ta €Miop HapyKEHb).
o HaBuanabHo-MeToauuHe 3a0e3medeHnsi: PobGoui 3ommtu (Student's Log), posmaTkoBsi

Matepianu 3 TepMiHoiorieto (Vocabulary Matrices), ckopodeHui 3BIT PO TECTYBaHHS Ha MILHICTh
(FEA Simulation Report).

. Indopmaniiine 3ade3nevyennsn: [Inarpopma LMS.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuiuH)

1. Opranizaniitnuii eran (Briefing) — 5 x8. (09:00 — 09:05)

2. Jlexcuunuii 60k 1: Knacudikanis naBanraxkenn (Types of Loads) — 20 xB. (09:05 —
09:25)
3. Konnenryansnmii 60k 2: Stress, Strain Ta [liarpama posrary (The Mechanics

Vocabulary) — 20 xs. (09:25 — 09:45)

4. AnagiTuune untanus: /lekoxyBanns 3Bity FEA (Reading an FEA Report) — 25 xg. (09:45
—10:10)

5. CunrakcuuHuii 1puisn: [Ipuunna ta Hacainok (Cause & Effect Syntax) — 15 xB. (10:10 —
10:25)

6. Jeopudinr, ouninoBanus (100 6axis) Ta opranizamis CPC — 5 xB. (10:25 — 10:30)



4. PO3TOPHYTUM CIEHAPIA 3AHSTTSI TA HABYAJIBHI APTE®AKTH
(WORKBOOK)
ETAII 1. Opranizauiiianii eran (09:00 — 09:05)
Bukaagau (T): Good morning, engineers. The time is exactly 9:00. Welcome to Module 4. We are
finished with resumes and HR interviews. Today, we return to the physics of metal.
If you design a shaft in SolidWorks and run a simulation, the software will not speak Ukrainian to
you. It will output a report filled with terms like "Von Mises Stress”, "Yield Strength", and "Torsional
Load". If you do not understand the difference between Stress and Strain, you might approve a design
that will fail catastrophically and kill someone. Today, we bridge the gap between your engineering
physics classes and international technical English. We are going to strictly define how forces interact
with materials.
ETAII 2. Jlekcuunmnii 0s10k 1: Kitacugikauisa naBanrakesb (20 xB)
T: First, we define the forces applied to an object from the outside. In English, a general force applied
to a structure is called a Load (Hasauraxxenns). A load can be Static (constant, like gravity) or
Dynamic (changing, like a shock or vibration).
Task 1: The 5 Primary Loads (20 6axiB) Instruction: Review the definitions of the five primary
mechanical loads. Match the English engineering term (1-5) with its physical description and
Ukrainian translation (A-E).

Match

English Term Definition (How it acts on the material) (A-E)

1. Tension (Tensile Forces pulling in opposite directions, attempting to stretch or
load) elongate the part. —

2. Compression Forces pushing toward each other, attempting to crush or shorten
(Compressive load) the part. —

Unaligned forces pushing in opposite directions across a specific
plane, attempting to slide parts of the material past each other. ——

4. Torsion (Torsional A twisting force applied to an object (like a shaft) causing it to

3. Shear (Shear load)

load) rotate around its longitudinal axis. —

5. Bending (Flexural A combination force where one side of a material is under

load) tension and the opposite side is under compression. E—
Ukrainian Translations & Practical Examples (A-E):

. A. 3run. Example: A heavy machine sitting in the middle of a steel beam.

. B. 3pi3 / 3cys. Example: Scissors cutting paper, or a bolt holding two plates that are being
pulled apart.

. C. Posrar. Example: A crane cable lifting a heavy engine block.

. D. Kpyuenns. Example: A motor turning a drive shaft against resistance.

. E. Ctuck. Example: A concrete pillar supporting the weight of a factory roof.

(Instructor's Keys: 1-C, 2-E, 3-B, 4-D, 5-A. 4 points per correct match).

Drill Question (Teacher): "If a CNC lathe tool crashes into a rotating workpiece, what specific load
is instantly applied to the tool shank?" (Answer: Bending and Shear).

ETAII 3. KonuenryanbHuii 010k 2: Stress, Strain ta /liarpama po3rsary (20 xB)

T: Now we move inside the material. When a Load is applied, the material fights back. This internal
fight is called Stress. As a result of this fight, the material changes its shape. This physical change is
called Strain.

. Stress (Hanpy:xenns, ¢): The internal resistance of a material to a deforming force. It is
measured in Pascals or Megapascals (MPa). Formula: c=AF (Force divided by cross-sectional Area).
. Strain ([edopmauis / Binnocne BumgoB:kennsi, €): The physical deformation (change in

length or shape) resulting from stress. It has no units (dimensionless) or is expressed as a percentage.
Formula: e=LOAL (Change in length divided by original length).

Task 2: The Stress-Strain Curve Vocabulary (25 6aiB) Instruction: When we test a material in a
laboratory (pulling it apart until it breaks), we generate a Stress-Strain Curve. Read the technical
definitions below and fill in the missing English terms from the Word Bank.



Word Bank: Yield Point, Elastic Region, Ultimate Tensile Strength (UTS), Plastic Region, Fracture
/ Rupture.

1. (ITpy:xna 30ma): The initial part of the curve where the material
behaves like a spring. Hooke's Law applies here (c=E-€). If you remove the load, the material returns
to its exact original shape.

2. (Me:xa mimmnnocTi): The exact critical point where the material
stops being elastic. If stress goes beyond this point, permanent, irreversible damage begins.

3. (ILmacTuuna 30ua): The area of the curve where the material is
permanently deforming (stretching) but has not broken yet. It will never return to its original shape.
4. (TumuacoBuii onip po3puy / Me:xa minnocti): The absolute
maximum stress (peak of the curve) the material can withstand before it begins to "neck" (thin out)
and fail.

5. (PyiinyBanns / Po3pus): The final point on the graph where
the material physically snaps into two pieces.

(Instructor's Keys: 1. Elastic Region; 2. Yield Point; 3. Plastic Region; 4. Ultimate Tensile Strength
(UTS); 5. Fracture / Rupture. 5 points per correct answer).

ETAII 4. Ananituune untanus: JlekonyBanus 3BiTy FEA (25 xB)

T: Engineers do not guess if a part will break; they simulate it. You are going to read an authentic
excerpt from a Finite Element Analysis (FEA) report. This software analyzes Stress and Strain using
color maps. Red is dangerous; blue is safe. Your job is to extract the critical data.

Task 3: FEA Simulation Report Analysis (30 6axiB) Instruction: Read the simulation report for a
mechanical transmission shaft. Answer the engineering questions based ONLY on the text provided.
DOCUMENT: CAE SIMULATION REPORT #44-A COMPONENT: Main Drive Shaft
(Transmission Assembly) MATERIAL DEFINITION: AISI 4140 Alloy Steel (Treated)

. Yield Strength: 655 MPa

. Ultimate Tensile Strength (UTS): 950 MPa

. Young’s Modulus (E): 205 GPa

LOAD CONDITIONS: The shaft is fixed at the bearing support (Point A). A dynamic torsional load
of 1,200 Nm is applied to the drive gear coupling (Point B) for a duration of 5 seconds.

ANALYSIS RESULTS (VON MISES STRESS): The simulation indicates that the maximum
concentrated stress occurs at the root of the keyway near Point B. The peak VVon Mises stress recorded
at this location is 480 MPa. The rest of the shaft body shows uniform stress distribution averaging
150 MPa (well within the elastic region).

Maximum localized strain is calculated at 0.002 mm/mm. Maximum angular deflection (twisting)
over the length of the shaft is 1.2o.

CONCLUSION & FACTOR OF SAFETY (FOS): Because the peak stress (480 MPa) is
significantly lower than the material's Yield Strength (655 MPa), no plastic deformation will occur.
The minimum Factor of Safety (FOS) at the keyway is calculated as 1.36. The design is approved for
prototyping, provided the torsional load does not exceed 1,500 Nm.

Analytical Questions:

1. What specific type of external load is applied to this shaft? Answer:

_ (Key: A dynamic torsional load).
2. At what exact location on the shaft is the stress the most dangerous (the highest)? Answer:

_ (Key: At the root of the keyway near Point B).
3. Will this shaft permanently deform (bend or twist forever) under the 1,200 Nm load? Prove it
using numbers from the text. Answer:

_ (Key: No. Because the peak stress of 480 MPa is lower than the Yield Strength of 655 MPa, it
remains in the elastic region).

4. According to the conclusion, under what specific condition would this design be REJECTED?
Answer:



_ (Key: If the torsional load exceeds 1,500 Nm).
5. What is the technical term used in the report for the physical "twisting™” measurement of 1.20?
Answer:

_ (Key: Angular deflection).

(Instructor's Keys: 6 points per correct and fully justified answer. Partial points for incomplete
justifications in Q3).

ETAII 5. Cunrakcuunuii apuis: [lpuunna ta Hacaigok (15 xB)

T: In applied mechanics, we must accurately describe how a load causes a result. We do not use
simple English like "The force makes the shaft bad." We use professional Cause & Effect syntax.
Task 4: Cause & Effect Syntax Transformation (25 6aiB) Instruction: Combine the two separate
engineering facts into one professional sentence using the verbs of causation in brackets. Pay
attention to passive or active structures.

Causation Verbs:

. to subject (something) to... (miznasatu BMBy) — The beam is subjected to a heavy load.
. to result in (mpu3BoauTH 110 - hokyc Ha mpuuuHi) — Tension results in elongation.

. to cause (cnpuuunsti) — The shear force caused the bolt to snap.

. to exceed (nepesuriryBati) — The stress exceeded the yield point.

1. Fact A: A massive compressive load was applied to the cast-iron column. Fact B: The column
cracked. (Use: resulted in) Combined:

___ (Key: The massive compressive load applied to the cast-iron column resulted in cracking. / The
massive compressive load resulted in the cast-iron column cracking.)

2. Fact A: The internal stress is 700 MPa. The yield point is 655 MPa. Fact B: The material will
permanently deform. (Use: exceeds / will cause) Combined:

___ (Key: Because the internal stress of 700 MPa exceeds the yield point of 655 MPa, it will cause
permanent deformation.)

3. Fact A: The CNC machine spindle rotates against heavy resistance. Fact B: The cutting tool
experiences torsion. (Use: IS subjected to) Combined:

_ (Key: Because the CNC machine spindle rotates against heavy resistance, the cutting tool is
subjected to torsion (a torsional load).)

4. Fact A: We applied an extreme tensile force to the steel cable. Fact B: The cable elongated
by 5 centimeters before fracture. (Use: caused / to elongate) Combined:

____ (Key: The extreme tensile force caused the steel cable to elongate by 5 centimeters before
fracture.)

(Teacher Debrief: "Notice how these sentences sound like a formal laboratory report. 'Subjected to'
and 'resulted in' remove human emotion and focus purely on the physics of the metal.™)

ETAII 6. 1leOpu¢inr, ninBeaenns miacymkiB ouinoBanHs ta oprauizaunis CPC (5 xB)
Pedurexcis (Wrap-up): T: Stop the clock. Excellent focus today, engineers. You have successfully
navigated the transition from conversational English to hardcore academic engineering physics.
Let’s review the 100-point total for this session:

. Task 1 (Load Classification): 20 points.

. Task 2 (Stress-Strain Curve Vocab): 25 points.

. Task 3 (FEA Report Analysis): 30 points.

. Task 4 (Cause & Effect Syntax): 25 points.

Today, you proved you can differentiate between the force you apply (Load), the internal battle of
the material (Stress), and the physical deformation (Strain). You can read an FEA report and make a
safety decision based on the Yield Point. This fulfills your programmatic outcomes (CK3, CKS5,
PH11) for analyzing machine part strength using foreign language documentation. Grades will be
uploaded to the LMS.



Opranizanis Camocriiinoi podoru cayxauiB (CPC): Bixnosinno mo po6odoi mporpamu, s
3aKpITJICHHS TEPMIHOJIOTI] CTATUKYU Ta TUHAMIKU CTYICHTH BUKOHYIOTh 3aBJIaHHS 3 OMHCY (QI3UIHUX

nedopmartii.
. 3apaanns (Material Failure Case Study):
o 3uaiaite B IHTepHeTi (abo 3ramaiiTe 3 BamIOro MOCBIMY/IHIIMX JUCLUHUIUIIH) OJUH

MIPUKJIA]] BIIOMOI 1H)KEHEPHO1 KatacTpodu ado MPOCTO MOJIOMKH JIeTalll (HanmpuKiIaa: 371am 001Ta Ha
KoJIeci aBTOMOO1IA, pyiHYBaHHS MOCTY, OOpHUB TpOCY Ji(hTa, BUTHH Bajy).

o Hamumiith KOpPOTKMH TeXHIYHUN 3BIT aHTJiHChKO0 MoBok (60-80 ciiB),
BUKOPHUCTOBYIOUH JIEKCUKY ChOTOTHIIITHHOTO 3aHSTTS.

o 06086's13x0861 enemenmu 36imy:

1. Hasgits nerans (The component was a...).

2. Braxite Tunm HaBaHTaxeHHs (It was subjected to an extreme
[shear/tensile/compressive] load).

3. [MosicHiTh MeXaHiKy pylHHYBaHHS, BHKOPHUCTOBYIO4YM TepMminu Stress, Yield
Point, Ultimate Tensile Strength a6o Fracture.

. Taiim-menemxment (Trauma-Informed Policy): Jlennaiin 3aBaHTa)XeHHS JOKYMEHTA — JI0

nouatky Ilpaktuanoro 3anarts Ne35. 3aBnaHHs cripsiMOBaHE HA PO3BUTOK aHAIITHYHOTO MUCIICHHS,
CIIOBHMKOM KOPUCTYBATHCA JO3BOJIEHO T4 PEKOMEHIOBAHO.

. AcCHHXPOHHUI KOHTpOJab: TekcroBuii ¢aitn ¢opmary Word/PDF 3aBanTakutén Ha
mwiarpopmy LMS y po3ain "Module 4: Practical 34 - Failure Case Study". OuiHroBatumeTbcs
MPAaBUJIBHICTH BCTAHOBJICHHS IPUYMHHO-HACIIAKOBHX 3B'S13KiB Ta KOPEKTHE BUKOPHCTAHHS TEPMiHIB
HaBaHTAXKEHb.

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 35

HapuanbHa qucuunuiina: [Ho3eMHa MOBa 3a IPOQECIHUM CIIPSIMYBaHHSIM.

Cneuianbhictb: 131 «[Ipuknanna MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IIBHI BUPOOHUIITBA Ta
MIPUKJIaHA MEXaHIKay.

3microBuii MmonyJb 4: [mxeHnepHa Qizuka, onip marepianis Ta aHani3 ganux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ausitrsi: Cuiad: 3rUH, KpydeHHs, cTHCK, 3cyB (Bending, torsion, compression, shear).
[IpocTopoBa Bi3yani3alisi BEKTOPIB CUJI, MEXaHIKa pyHHYBaHHs Ta aHaJli3 MPUYHMH BIAMOBHU JeTasel
mammH (Failure Analysis).

TpuBanicts 3ausaTTs: 90 XBUIUH (2 akageMiuH1 TOAUHH).

Tun 3anarra: [Ipaktuunuii nexcuko-anamitTnyHuil iHTeHcuB (CLIL) 3 BHKOpHUCTaHHAM Keiic-
MeToNly (aHaji3 TEXHIYHMX aBapiil), eleMEHTaMH CHHTaKCUYHOI'O KOHCTPYIOBAHHS Ta MPEAMETHOI
Bizyamizaiii. MakcuMmanbHa OIliHKa 32 BUKOHAHHS 3aBaaHb — 100 faJtiB.

1. DYHIAMEHTAJBHE METOAOJOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTSA
ITonepenne nmpaktuyHe 3aHATTS (Ne34) 3akiano KOHLENTyadbHUH (yHIaMEHT: 37100yBaui OCBITH
HaBUMJIKCS BIAPI3HATH 30BHIiMHE HaBaHTaxeHHs (Load) Big BHyTpimmHBOTO omopy (Stress) Ta
¢i3uunoi nedopmartii (Strain). [IpoTe B peanbHii iHXKEHEpHIH MPaKTULl HABAaHTAXXEHHS PiKO OyBae
abcTpakTHUM. JleTali MaluH BUXOASTS 3 JIa/Iy Yepe3 BIUIMB KOHKPETHUX HAIIPABJICHUX BEKTOPIB CHIL.
[Ipaktryne 3aHATTA Ne35 Mae Ha MeTi mepeBecTd aOCTPakTHY (i3UMKY B IJIOLIMHY MPOCTOPOBOIO
TEXHIYHOTO MHUCJICHHS aHTJIIHChKOI0 MOBOK. CTYZICHTH MTOBHHHI HABYMTHCS HE JIMIIE TIepeKIalaTH
TepMiHH, a i BizyanizyBatu HanpsimMku (Directions) Ta mouiunau (Planes), y SIKUX AiI0Tb CHIIN 3THHY
(Bending), kpyuenns (Torsion), ctucky (Compression) Ta 3cyBy/3pi3y (Shear). lle kputuyno
BOXJIMBO JUISI YUTAHHS Ta CKJIAJaHHS 3BITIB Ipo aHaii3 npuuuH pyhnyBaHHs (Failure Analysis
Reports) — oxHOro 3 HAMroOJOBHIIINX JOKYMEHTIB Yy pOOOTI iHXKEHEpa-MeXaHika, TeXHOJIOra 41
eKCIiepTa 3 HaiiHOCTI.

. JlinrBictnuna (KOMyHiKaTHBHA) MeTa:

o Posmmputn Ta 3adikcyBaTH aKTHUBHHMH CIOBHHMK THIIIB HABAaHTa)KE€Hb: IMEHHUKHU
(bending, torsion, compression, shear, tension), mpukmernuku (flexural, torsional, compressive,
shearing, tensile), Ta BimnoBigHi aiecinoBa pyiHyBaHHs (t0 snap, to crush, to twist, to shear off, to
buckle).



o OmnaHyBaTu BUKOPHCTaHHS MPOCTOPOBUX NMPUHMEHHUKIB Ta T€OMETPUYHOI JEKCHKH
1t onucy BekTopis: perpendicular to the cross-section, parallel to the longitudinal axis, around the
center of mass, lateral, transverse.

o BianpamroBatu 6€30c000B1 MaCMBHI KOHCTPYKIII1 JIJIs1 HAITMCAHHS 3BITIB PO JehEKTH:
was subjected to, was sheared off by, failed due to excessive...
. OcBiTHsi (paxoBa) mera: CdopmyBarn 3AaTHICTH 3700yBaviB cheriaabHOCTi 131

imeHTudiKyBaT JOMIHYIOUl THIIM HAaBAaHTAKEHb Y KOHKPETHHUX By3JIaX MAlIMH (BaJIU, MiAIIUITHUKY,
CTaHWHU, KPITUICHH: ), aHAII3yBaTH aHTJIOMOBHI 3BITH PO TMOJOMKH OOJagHaHHS Ta (OPMYITIOBATH
IH)KeHEepHI BUCHOBKH 1010 pUyuH pyiinyBanHsa (Root Cause).

. IIcuxoaoro-nexaroriuia (Trauma-Informed) wmera: PosyMmiHHS omopy MaTepiaiiB
1HO3EMHOI0 MOBOIO MOE BHKJIMKATH "Tapaiiyd aHaizy'" yepe3 CKIAIHICTh MAaTEMaTHIHOTO arapary.
[IIo6 YyHUKHYTH LILOTO, BUKJIa/1a4 MOBHICTIO BUJIYYa€E MaTeMaTHYHI pO3paxyHKH (IHTETPaIH, CIIIOPH )
3 IbOTO 3aHATTS. BukopucroByeThes cTpareris "Tactile Visualization" (TakTuibpHa Bi3yamizaiis) —
3aCTOCYBaHHS (Pi3MUHUX MPEIMETIB (T'YMOK, JIIHIHOK) JIJIsl AEMOHCTpAIlii BEKTOPIB CHJI, IO JI03BOJISIE
crupartucs Ha QI3UYHUN TOCBI 3aMiCTh aOCTPaKTHUX (GOPMYIL.

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTn HaBYaHHA (3rigno 3 OIIII):

. 3K3: 3gatHicTh pO3yMITH Ta MPOIyKYBaTH MPOodeciiiHi TeXHIYHI TEKCTH 1HO3EMHOIO MOBOIO.
o CK5, CKS8: 3nmarHicTh aHajgi3yBaTH yMOBH pOOOTH JAeTalield MaIlllMH, BH3HA4YaTH BUIH
nedopMariiii Ta MPUIMHA iX BUHUKHEHHS.

. PH10, PH11: 3naTHiCTh BUIBHO OIEPYBAaTH AHTJIOMOBHOIO TEPMIHOJIOTIEI0 3 MEXaHIKU

MaTepialiB mijJ Yac CTBOPEHHS TEXHIYHOT TOKyMEHTalii (3BITiB PO BiIMOBH).
2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA IHOOPMAUINHE
3ABE3INEYEHHSA

. Texuiuni 3acodu: MynbTumeniiuui komiiekc (mpoextop, I[1K). O6oB'sa3x0Ba neMoHcTparrist
3D-animarii, Mo mMoka3yTh PyHHYBaHHS METAITy IiJ] pI3HUMH KyTaMH.
. JdemoncTpauiiinuii pexBizut (Props): Bukinagad BUKOPUCTOBYE BEJIUKY IPSIMOKYTHY T'YMKY

(eraser) 3 HamambOBaHOIO CiTKOIO (grid) s IeMOHCTpamii 3CyBy Ta 3THHY; THYYKHHA T'yMOBHI
CTPHIKCHB JIUISl KpY4YEHHS; IIMAaTOK KPeWau JJIsl IEMOHCTpAIlil KPUXKOTO 371aMy IPU Kpy4YeHHi.

. HaBuaiabHo-MeToauuHe 3a0e3medeHHsi: PoOoui 3ommtu (Student's Log), po3naTkosi
Mmatepianu (Workbook) 3 aHaromMiuHMMHM MaTpUIIMUA CHJI, aBTEHTHYHHH TekcT 3BiTy (Failure
Analysis Report).

. Indgopmaniiine 3a6e3nevenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHSATTSI (90 xBuuH)

1. Opranizaniiinuii eran Ta ®@iznyna gemoucrpanis (Warm-up & Physical Props) — 10 xB.
2. Jlexcuko-reomerpuunuii 6,10k 1: Bexkropu ta Ilnmommnn (Vectors and Planes) — 15 xa.

3. AunajgiTnunuii apuasb 2: [liarnocruka komnonentiB (Component Diagnostics) — 20 xB.

4. AnaniTnuyne uyntanus: JlekonyBanHs 3BiTy npo pyiinyBanns (Failure Analysis Reading)
— 25 xB.

5. IpakTukym 3 Texniunoro nucbma: Onuc Bigamosu (Describing Failure Syntax) — 15 xB.
6. [ eOpuginr, minBeaenns miacymkis ouinoBanus (100 6a.iB) Ta opranizania CPC — 5 xs.
4. PO3TOPHYTUM CHEHAPIA 3AHSTTSI TA HABYAJBHI APTED®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiinuii eran ta ®@iznuna nemoncrpauis (10 xB)

Bukaanau (T): Good morning, engineers. In our last lesson, we established that a "Load" is an
external force. Today, we give those forces a direction.

(Teacher holds up a large rectangular rubber eraser).

In mechanical engineering, a material does not just "break." It fails in a specific geometry. If | push
this eraser from both ends towards the center, | am compressing it. If | bend it, watch the grid on the
side. The top stretches (Tension), and the bottom compresses (Compression). Bending is just tension
and compression happening at the same time. If | twist it, that is Torsion. And if I try to slide the top
half past the bottom half, like a pair of scissors, that is Shear.

When a CNC machine crashes, or a bridge collapses, the metal always tells the truth. The shape of
the broken metal tells you exactly which force killed it. Today, you will learn how to describe these
physical murders in professional English.



ETAII 2. Jlekcuko-reomerpu4uHuii 010k 1: Bekropu ta ILnomunn (15 xB)

T: To describe a force in English, you must describe its geometry. You must use precise prepositions
and nouns to define the axes (oci) and planes (ronan) of the object.

Task 1: The Geometry of Force Vectors (15 0aJiB)

Instruction: Review the engineering definitions of the four primary forces. Pay close attention to the
bolded geometric terms. Then, match the Force (1-4) with its correct Adjective (A-D) and Verb of

Failure (E-H).

The Core Definitions:

. A. Compression (Ctuck): Two aligned forces pushing towards each other along the
longitudinal axis (mo3moB:xHs Bick), causing the material to shorten or crush.

. B. Bending (3run): A lateral (6iuna) or transverse force applied perpendicular
(mepnierukyisapHO) to the longitudinal axis, causing the material to curve.

. C. Torsion (Kpyuennsi): A twisting force applied around the longitudinal axis, creating
rotational stress across the cross-section (mornepeunmuii mepepis).

. D. Shear (3cys / 3pi3): Two unaligned forces pushing in opposite directions across a specific

transverse plane (momepeuna miomuHa), causing layers of material to slide past one another.
Matching Matrix:

The Force | Corresponding Adjective | Verb  of  Failure  (Jliec;ioBo
(Noun) (IIpUKMETHHK) pyiiHyBaHHs1)
1. Compression (Comp...?) (Toc..?/Tob...?)
2. Bending (Flex...?) (Tos...?)
3. Torsion (Tors...?) (Tot..?)
4. Shear (Shear...?) (To sh... off?)
Word Bank (Adjectives):
. Al. Flexural (3runanbHwuii)
. B1. Torsional (KpyrunbHmii)
. C1. Compressive (Ctuckarouunii)

. D1. Shearing (3pizyrounii)
Word Bank (Verbs of Failure):

. El. To snap (3namaTHcCs 3 XapaKTEpHUM XPYCKOTOM - XapaKTEPHO VISl 3TUHY)

. F1. To crush / To buckle (PozmaButu / Brpatutu CTiMKicTh, 3ITHYTHUCS MiJ Barow -
XapaKTEepPHO ISl CTUCKY)

. G1. To shear off / To slice (3pi3aTu, SIK HOKHUISMHU - XapaKTEPHO IS 3CYBY)

. HI1. To twist / To wring (CkpyTUTH, BUKPYTUTH - XapaKTEPHO JJIs1 KPYUECHHS)

(Instructor's Keys: 1 $\rightarrow$ C1, F1. 2 $\rightarrow$ Al, E1. 3 $\rightarrow$ B1, H1. 4
$\rightarrow$ D1, G1. 15 6anie 3a nosne npasunvre ckiadanus mampuuyi).

ETAII 3. Ananituunuii Apuab 2: JliarHocTnka KOMIOHeHTIB (20 xB)

T: Forces do not exist in a vacuum; they exist in machine parts. An engineer designs specific
components to resist specific forces. A bolt is designed to resist shear and tension, but it is terrible at
resisting bending. Let's analyze real CNC components.

Task 2: Mechanical Component Diagnostics (25 6aiB)

Instruction: Below is a list of common machine components. Based on their function in a mechanism,
identify the PRIMARY force (Compression, Bending, Torsion, or Shear) they are engineered to
withstand during normal operation. Provide a brief English justification using geometric vocabulary.

1. Component: The main cast-iron Base (Bed) of a 10-ton CNC Milling Machine resting on the
concrete floor.

o Primary Force:

o Justification:

(Key: Compression. Justification: The bed supports the massive weight of the column and workpiece,
pushing downwards towards the floor along the vertical axis).

2. Component: A Drive Shaft connecting an electric motor to a gearbox.

o Primary Force:




o Justification:

(Key: Torsion. Justification: The shaft transmits rotational power, experiencing twisting forces
around its longitudinal axis).

3. Component: A heavy-duty steel Rivet (3aksenmka) or connecting pin holding two
overlapping steel plates that are being pulled in opposite directions.

o Primary Force:

o Justification:

(Key: Shear. Justification: The unaligned forces of the two plates try to slide past each other across
the transverse plane, acting like scissors on the rivet).

4. Component: An extended Crane Boom (Crpima xpana) or a long boring bar
(po3rouyBanbHuUl pizers) hanging horizontally with a heavy weight on the end.

o Primary Force:

o Justification:

(Key: Bending. Justification: The gravity of the weight applies a lateral force perpendicular to the
longitudinal axis of the boom, stretching the top and compressing the bottom).

5. Component: The Spindle Bearings (Thrust bearings specifically) when a drill bit is pushed
hard into a solid block of titanium.

o Primary Force:
o Justification:

(Key: Compression. Justification: The resistance of the titanium pushes back linearly along the axis
of the drill into the spindle bearings).

(Teacher Debrief: "If you use a component for the wrong force, it fails. If you put a lateral bending
load on a drive shaft, it will snap. Engineering is about aligning the material's geometry with the
direction of the force.™)

ETAII 4. Ananituune untanus: JlekoayBaHHs 3BiTy npo pyiliHyBaHHs (25 XB)

T: When a catastrophic failure occurs on an industrial site, a Metallurgical or Mechanical Engineer
is called to investigate. They analyze the broken parts and write a Failure Analysis Report. This
document is highly formal and uses dense passive structures. You must read it to determine exactly
which force killed the machine.

Task 3: Reading a Failure Analysis Report (30 0aiB)

Instruction: Read the authentic failure report for an industrial pump. Highlight all the directional
prepositions and force vocabulary. Then, complete the forensic extraction questions below.
DOCUMENT: METALLURGICAL FAILURE ANALYSIS REPORT #88-B

SUBJECT: Catastrophic Failure of Main Coolant Pump Assembly

COMPONENT: 45mm Carbon Steel Impeller Shaft

1. INCIDENT BACKGROUND

On October 12th, the main coolant pump of CNC Line 4 halted abruptly, causing a massive thermal
alarm. Maintenance technicians discovered that the impeller shaft had separated into two pieces. The
motor was found to be operating normally, but the connection to the pump was severed.

2. VISUAL AND FRACTOGRAPHIC INSPECTION

Upon extracting the broken shaft, visual inspection revealed significant mechanical damage.

Firstly, the alignment of the motor and the pump was inspected. A laser alignment tool confirmed a
severe angular misalignment of $2.5"\circ$. This misalignment subjected the rotating shaft to a
continuous flexural load. Because the force was applied perpendicular to the axis of rotation, the
shaft experienced cyclic bending, resulting in high tensile stress on the outer surface of the steel.
Secondly, examination of the fracture surface (the cross-section where it broke) provided clear
evidence of the failure mechanism. The fracture surface was not flat. It exhibited a classic 45-degree
spiral fracture pattern.

3. ROOT CAUSE CONCLUSION



The root cause of the failure is multi-stage. The initial angular misalignment caused continuous
bending fatigue, which initiated a microscopic surface crack. Once the crack compromised the
structural integrity, the shaft could no longer withstand the rotational power of the 50 kW motor.
The final catastrophic failure was caused by extreme torsional stress. The motor attempted to turn
the jammed impeller, applying massive twisting force around the longitudinal axis. The ultimate
shearing of the metal along the 45-degree plane is a textbook indicator that torsion exceeded the
ultimate tensile strength of the carbon steel, causing the shaft to snap.

Forensic Extraction Questions (Socratic Analysis):

1. The Timeline of Forces: According to the report, which force started the problem (the initial
fatigue), and which force finished it (the catastrophic break)?

Answer:

(Key: Bending (flexural load) started the problem due to misalignment. Torsion (twisting force)
caused the final catastrophic break).

2. Geometric Evidence: What specific visual evidence on the broken metal proved to the
engineers that Torsion was the final cause of death?

Answer:

(Key: The fracture surface exhibited a classic 45-degree spiral fracture pattern).

3. Positional Vocabulary: Quote the exact sentence from the text that explains the geometric
direction of the Bending force.

Answer:

(Key: "Because the force was applied perpendicular to the axis of rotation, the shaft experienced
cyclic bending...")

4. Operational Consequence: Why did the CNC Line 4 experience a "massive thermal alarm”
when this shaft broke? (Infer from the background context).

Answer:

(Key: Because the shaft connected the motor to the coolant pump. When it sheared, the pump stopped
delivering coolant to the CNC machines, causing them to overheat instantly).

5. Preventative Measure: Based on the report, what physical action should the maintenance
team have performed earlier to prevent this entire failure?

Answer:

(Key: They should have used a laser alignment tool to perfectly align the motor and the pump,
eliminating the angular misalignment and the resulting bending stress).

(Instructor allocates 6 points per correct and fully justified answer).

ETAII 5. IIpakTukyMm 3 TexHiuHoro nucbma: Onuc BinmoBu (15 xB)

T: In the real world, you will be the person writing these reports. A technician will come to you and
say, "The machine went BANG and the bolt is cut in half." You cannot write that in an official
document. You must elevate the syntax using Passive Voice and the correct force adjectives
(compressive, torsional, shearing, flexural).

Task 4: Syntax of Failure - Translation Drill (30 6aiB)

Instruction: Transform the informal, spoken sentences (Left) into highly professional, passive-voice
engineering statements (Right) suitable for a technical report. Use the bolded force concepts.

1. Informal (spoken): "The heavy press pushed down way too hard and squashed the cast-iron
support block."”

Concept: Compression



Professional Syntax:

(Key: The cast-iron support block failed under extreme compressive load. / The support block was
crushed due to excessive compressive stress.)

2. Informal (spoken): "The two steel plates slid sideways and chopped the mounting bolt
completely in half."

Concept: Shear

Professional Syntax:

(Key: The mounting bolt was destroyed by excessive shear force acting across the transverse plane.
/ The bolt was sheared off due to unaligned lateral forces.)

3. Informal (spoken): "The motor twisted the drill bit so hard that it snapped like a dry branch."
Concept: Torsion
Professional Syntax:

(Key: The drill bit fractured due to severe torsional stress. / The component was subjected to
excessive torsional load, resulting in catastrophic failure.)

4. Informal (spoken): "We hung a 5-ton engine on the end of the crane, and the steel beam bent
like a banana.”

Concept: Bending (Flexure)

Professional Syntax:

(Key: The steel beam yielded under an extreme flexural load. / The lateral force of the 5-ton mass
caused severe bending deformation along the longitudinal axis.)

5. Informal (spoken): "If we don't align the shafts, they will wobble and break eventually.”
Concept: Fatigue & Bending
Professional Syntax:

(Key: Failure to align the shafts will subject the assembly to cyclic bending stress, ultimately leading
to fatigue failure.)

(Teacher Debrief: "By mastering this syntax, you protect yourself and your company. You provide
objective, scientific descriptions that can be understood by insurance companies, safety inspectors,
and international manufacturers.")

ETAII 6. 1leopudinr, ninBenenHs miacymkiB ouinioBanHs ta oprauizauis CPC (5 xB)
Peduiexcis (Wrap-up):

T: Stop the clock. Excellent analytical work today. You have successfully moved beyond general
physics into the forensic analysis of machine failure.

Let’s review the 100-point total for this session:

. Task 1 (Geometry of Vectors): 15 points.

. Task 2 (Component Diagnostics): 25 points.

. Task 3 (Failure Analysis Reading): 30 points.

. Task 4 (Syntax of Failure Translation): 30 points.

You now possess the vocabulary to look at a broken piece of metal and confidently state: "This is a
spiral fracture indicating a torsional overload," rather than just saying "It broke.” You can identify
shear forces on a rivet and compressive forces on a base. This satisfies your programmatic outcomes
(CKS5, CK8) for evaluating failure modes and communicating them in a foreign language (3K3).
Grades will be logged into the LMS system immediately.

Opranizauis Camocriiinoi po6oru ciayxauis (CPC):



BignosigHo no poGouoi mporpamu, Ui iHTerpamii Bi3yaJbHOTO pO3Mi3HABaHHS Ta TEXHIYHOTO
MHUChMa CTYJCHTH BUKOHYIOTh MiHI-TIpoeKT "Visual Engineering Diagnostics".

. 3aaannd 1 (Visual Failure Report):

o 3uaigite B IaTtepneri (Google Images) skicHy, 4iTKy ¢otorpadito 3mamaHoi
MexaniuHoi gerani. lle mae Oytu peanpHe (GOTO 3 XapaKTEPHUMHU O3HAKAMH OJHOTO 3 THIIB
pyinyBanus (Hanpukiaa: sheared bolt, twisted spline shaft, buckled column, bent crane boom).

o Bcragre 11e dporto y nokyment Word (a6o PDF).

o Harmmite mig poTtorpadiero TeXHIYHHI BUCHOBOK aHTIIHChKOI MOBOO (Diagnostic
Conclusion, o6csr 40-60 ciiB).

o Bumoeu 0o mexcmy: Bu MOBUHHI Ha3BaTH JIeTallb, BKA3aTH JOMIHYIOUHN THIT CHUIIA

(Compression, Torsion, Shear, Bending), sika ii 3pyiiHyBaja, Ta BHUKOPHUCTaTH MIHIMyM JBI
IPOCTOPOBI KOHCTPYKIi (Hampukiaan: perpendicular to the axis, across the transverse plane).
BukopucroByiite 6€30c000BHi TAaCUBHUN CTaH, SIKU MU MpakTUKyBaiu B Task 4.

. Taiim-menexxment (Trauma-Informed Policy): Jleanaiin 3aBaHTa)XeHHS JOKYMEHTA — JI0
nouatky [lpaktuunoro 3anarts Ne36. 3apmanus po3uBae HaBuukd OSINT (momyky BiAKpUTHX
JTAaHWX ) Ta IHTETPYE Bi3yalIbHE CIPUHUHATTS 3 JIIHTBICTHYHOIO MPOYKITIEFO.

. AcCHHXPOHHUI KOHTPOJb: Daitn popmary PDF 3 pororpadiero Ta TekcTOM 3aBaHTAKUTH
Ha KopropatuBHy iathopmy LMS y pos3ain "Module 4: Practical 35 - Visual Failure Report”.
O1iHIOBaTUMETHCSI TOYHICTh MOCTAHOBKH 1H)KEHEPHOTO JiarHo3y (BiAMOBIgHICTH QoTorpadii
o0paHOMY TUITYy CHJIM) Ta TpaMaTU4HA IPAaBUIIbHICTh BUKOPUCTAHHS TEXHIYHOIO MTACUBY.
METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 36

HapuanbHa qucuunuiina: [Ho3eMHa MOBa 3a IPOQECIHUM CIIPSIMYBaHHSIM.

Cnenianbhictb: 131 «[Ipuknanna MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MIPUKJIaHA MEXaHIKay.

3microBuii MmonyJb 4: [mxeHnepHa Qizuka, omip marepianis Ta aHani3 ganux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ansarTsa: Kinemaruka. Mexanismu Ta pyx (Kinematics. Mechanisms, motion, simple
machines). AHIJIIOMOBHa Kiacuikalis TUIIB pyxXy, 0a30BUX MEXaHI3MIB Ta Nepeaydl MOTYKHOCTI.
TpuBanicts 3auarTsa: 90 XxBunuH (2 akageMiuHi TOAUHH).

Tun 3ansrra: [paktnunuit nekcuko-ananituyHuil iHTeHcus (CLIL) 3 eneMeHTaMu KIHEMaTHYHOTO
MOJIeTIIOBaHHA Ta ckianaHHsa TexHiuHux omuciB (Technical Description). MakcumanbHa OIliHKA 3a
BHUKOHAHHA 3aB1aHb — 100 0aiB.

1. DYHIAMEHTAJIBHE METOJAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTS
[Tonepenni 3ausaTTs (Ne34 ta Ne35) mocnimkyBanu cuiaM Ta iXHIM pyHHIBHMI BIIMB Ha Marepiaiu
(Cratuka Ta Omip MartepianiB). [Ipaktnune 3aHaTTss Ne36 mepexoauTh 10 HACTYIHOIO
¢byHnamenTanbHoro po3auty Mexaniku — Kinemaruku (Kinematics). Kinematuka BuBuae pyx 6e3
ypaxyBaHHS CHJI, 1110 HOTO BUKIIUKAIOTb.

["onoBHe 3aBIaHHS 1HKEHEPA-KOHCTPYKTOPA — 3MYCUTH METaJl pyXaTHCS 33 33JJaHOI0 TPAEKTOPIELO.
JIBuryH reHepye nuie odepranbHuii pyx (Rotary motion). 11106 3mycutu crin ¢ppesepHoro Bepcrara
pyxatucs no npsamii (Linear motion), moTpiOeH MexaH13M IepeTBOpeHHs pyxy (Motion conversion
mechanism). AHIJIOMOBHHMM ONKMC LMX TMPOLECIB BUMArae crneuu(piqyHoro Ai€CIiBHOTO amapary
(converts, translates, pivots, oscillates) ta Tounoi imenTrdikarii mpoctux MexaHizMiB (cam, rack,
pinion, crank).

. JlinrpictnuHa (KOMyHiKaTHBHA) MeTa:

o OmanyBaTH TEPMIHOJIOTIF0 YOTHPHOX OazoBux THmiB pyxy: Linear (Translational),
Rotary, Reciprocating, Oscillating.

o 3acBoitu nekcuky «lIpoctux mexanizminy (Simple Machines) Ta ix cknanoBux: lever,
fulcrum, pulley, inclined plane, wedge, screw, pitch.

o BiampamtoBaTi CHHTakCW4HI Mojeni mepeTBopeHHs pyxy: "The [Mechanism]
converts [Motion A] into [Motion B]".

o Posmmputu riocapiii kinemarnunux Jsaniporis: linkage, cam, follower, rack and

pinion, crank and slider.



. OcsiTHs (paxoBa) meTa: ChopMyBaTH 31aTHICTH 3100yBayiB creniaabHOCTI 131 ynraTu Ta
pPO3YMITH aHTJIOMOBHI KiHEMAaTH4YHI CXEMH, ONMHUCYBaTH MPUHIUIKA POOOTH TPHUBOJIIB BEPCTATIB 3
YIIK, npoMHCI0OBUX pOOOTIB Ta JBUTYHIB BHYTPIIIIHBOTO 3TOPSHHS.

. IIcuxoaoro-nexaroriuia  (Trauma-Informed) wmera: Po3ymiHHS  mpocTOpoOBUX
nepeMilieHb Moxe OyTH CKJIaJHUM JUIsl CTYJCHTIB 3 PI3HUM PIBHEM PO3BUTKY IPOCTOPOBOI YSBH.
BuxopucroByetbes minxin «Embodied Cognition» (TinecHe mizHaHHS): BUKIAga4 3a0X0UYeE
CTY/ICHTIB TOKa3yBaTW THUIIM PyXy pyKaMmH Mix 4Yac MoOBIeHHS. Hemae >KOPCTKOrO OIIiHIOBAaHHS
BHMOBH CKJIQJHUX (DI3MYHHUX TEPMIHIB 3 MEPIIOTO pa3y; HoKyc poOUTHCS Ha JIOTIYHOMY PO3YMiHHI
TOTO, SIK OJJHA JIETAJIb IITOBXAE 1HIIIY.

®opMoBaHi KOMIIETEHTHOCTi Ta MPOrpaMHi pe3yjbTaTu HaBYaHHsA (3rigno 3 OIIII):

. 3K3, 3K4: 31arHICTh CIIIKYBAaTHUCS 1HO3EMHOIO MOBOIO, MOSCHIOIOYH NPHHLIUIHN poOOTH
TEXHIYHHUX CHCTEM KoJieraMm a0o KJII€EHTaM.

. CKS, CK6: 3natHicTb aHani3yBaTH KiHEMaTHKy O0JaJHAHHSI, PO3YMITH IPUHIUIIOBI CXEMH
Ta TEXHIYHI OMKCU MEXaH13MiB.

. PH10, PH11: BinsHOo omepyBatu (axoBOIO TEPMIHOJIOTI€IO JUISI CTBOPEHHS I1HCTPYKIIiH,
PO3YyMiHHS TEXHIYHOI TOKYMEHTAaIlil Ha MPUBOIU Ta TPAHCMICII.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3IIEYEHHS

. Texniuni 3aco0u: MynsTuMeniitauii npoextop (nemonctpanis GIF-animariii MmexaHi3MiB €
KPUTNUYHO BaxiauBOIO Il LBOTO 3aHATTSA, OCKUIBKM CTaTHYHI KapTUHKH HE TIEPEIaloTh
KIHEMATHKY).

. Jemouncrpauiiinuii pexizut (Props): Mogeni 3 Lego Technic (a6o 3D-npykoBani moeni)
KPUBOIIHMITHO-IIATYHHOTO MEXaHi3My, 3y04acToi peKky Ta KyJauKOBOTO MEXaHi3My /ISl TAKTUIIBHOT
B3aeMoIii.

. HaBuanbHo-MeTonnuHe 3a0e3medyeHHsi: PobGoui 3ommru (Student's Log), po3maTtkosi
MaTepiany 3 KIHeMaTUYHUMH CXEMaMH, MaTPHUIIl IECITIB IEPETBOPEHHS PYXY.

. Indopmaniiine 3a6e3nevyenns: [Tnarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBusiun)

1. Opranizaniiinnii eran Ta Kinemarnyna posmunka (Warm-up & Motion Demo) — 10 xB.
2. Jlekcuunmii 6s10k 1: Knmacudikauis pyxis (The Four Types of Motion) — 15 xs.

3. Konnenryansnuii 6sok 2: Ilpoctri mexanizmm (Simple Machines & Mechanical
Advantage) — 20 xs.

4. Ananitnunuii apuias: [eperBopenns pyxy (Motion Conversion Mechanisms) — 25 xs.

5. IMpakTuKyM 3 TexHiuHOro muchrMa: Onuc kKinemaTuuHoro Janiora (Kinematic Syntax)
— 15 xB.

6. JMeopudinr, oninropanns (100 6aais) Ta opranizanis CPC — 5 xs.

4. PO3ITOPHYTHUHM CIHEHAPIM 3AHATTS TA HABYAJIBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiinuii eran ta Kinematuuna posmuunka (10 xB)

Bukaagau (T): Good morning, engineers. In physics, if something is not static, it is dynamic. It is
moving. The study of pure motion is called Kinematics.

Every machine you will ever build or repair—whether it is a 5-axis CNC mill, a robotic welding arm,
or a car engine—is just a collection of parts trying to change the direction of motion. Electric motors
only know how to spin in a circle. But we need a cutting tool to move in a straight line. How do we
do that? We use mechanisms.

Today, we will learn the English vocabulary for motion. | will ask you to use your hands to
demonstrate these movements. If you cannot explain how a machine moves in English, you cannot
diagnose it when it stops moving. Let’s start the engines.

ETAII 2. Jlekcnunuii 010k 1: Kitacugikauis pyxis (15 xB)

T: There are only four fundamental types of mechanical motion. Every complex machine is a
combination of these four.

Task 1: The Four Types of Motion (20 0axiB)

Instruction: Read the English definitions and look at the physical gestures the teacher makes. Match
the definitions (1-4) with the correct English Term (A-D) and provide the Ukrainian translation.



Word Bank (Types of Motion):

. A. Oscillating motion

. B. Linear (Translational) motion

. C. Rotary (Rotational) motion

. D. Reciprocating motion

Definitions & Matching Matrix:

No. | Definition of the Motion English Ukrainian Real CNC

Term (A- | Translation Example
D)

1. | Moving continuously in a|_ The sliding of a
straight line in one direction. safety door closing.

2. | Turning or spinning | The main spindle
continuously around a central spinning a drill bit.
axis (circular path).

3. | Moving backwards and | The needle of an
forwards in a straight line industrial ~ sewing
repeatedly  (up/down  or machine or a piston.
left/right).

4. | Swinging backwards and | The tool changer
forwards in an arc around a arm swinging into
central pivot point (like a position.
pendulum).

(Instructor's Keys: 1. B (Jlinivnuii / [locmynanvuuii pyx), 2. C (Obepmanvhuii pyx),; 3. D (36opomno-
nocmynanvruti pyx), 4. A (Konusanvnuii pyx). Oyintoemucs no 5 6anié 3a Kodcer npasuibHutl psiook).
Kinematic Drill (Teacher): (The teacher demonstrates motions with a ruler).

"If 1 spin this ruler completely around my finger, what motion is it?" $\rightarrow$ Class: Rotary.
"If I slide the ruler across the table?" $\rightarrow$ Class: Linear.

"If I push the ruler back and forth repeatedly on the table?" $\rightarrow$ Class: Reciprocating.

"If I hang the ruler from my finger and let it swing?" $\rightarrow$ Class: Oscillating.

ETAII 3. Konuenryanbuuii 650k 2: IIpocti Mmexanizmu (20 xB)

T: Before complex CNC machines existed, humans built pyramids and castles using "Simple
Machines.” These are the basic mechanical devices for applying a force. Their main purpose is to
create Mechanical Advantage (MA) — meaning they allow you to move a massive load using only
a small effort.

Task 2: The Six Simple Machines (20 6aJiB)

Instruction: Match the English names of the Simple Machines (1-6) with their mechanical
descriptions (A-F).

The Simple Machines:

1. Lever (Baxinp)

2. Wheel and Axle (Komeco i Bics / KonoBopor)

3. Pulley (baoxk / IlIkiB)

4, Inclined Plane (IToxwa mmomnuna)

5. Wedge (Kiun)

6. Screw (I'BuHT)

Descriptions (A-F):

. A. A flat surface tilted at an angle. It takes less effort to push a heavy load up this surface than
to lift it straight up vertically.

. B. A rigid bar that rests and pivots on a fixed point called a fulcrum (touka omopu). Used to
lift heavy loads on one end by applying effort to the other.

. C. Essentially an inclined plane wrapped around a cylinder. It converts rotational motion into
powerful linear motion (used in bolts and CNC ball threads).

. D. Two back-to-back inclined planes used to split materials apart or hold objects in place (e.g.,

an axe blade or a doorstop).



. E. A wheel with a grooved rim around which a cord or belt passes. Used to change the
direction of a pulling force (e.g., lifting an engine block).

. F. A larger circular part rotating around a smaller central rod. A small force applied to the
outside creates massive torque at the center (e.g., a steering wheel or a screwdriver).

(Instructor's Keys: 1-B, 2-F, 3-E, 4-A, 5-D, 6-C. 3.3 points per correct match, rounded to 20 max).
Conceptual Translation (Vocabulary Check):

. Fulcrum $\rightarrow$ Touka omopu.

. Load $\rightarrow$ Banrax / Omip.

. Effort $\rightarrow$ 3ycumis / [lpukinaneHa cuia.

. Pitch (of a screw) $\rightarrow$ Kpok (rsunta) - the linear distance traveled in one full
rotation.

ETAII 4. Ananitnunuii apuiab: IleperBopeHns pyxy (25 xB)

T: Modern applied mechanics relies on mechanisms that convert one type of motion into another. An
engine piston goes up and down (Reciprocating), but the car wheels spin (Rotary). To translate
between these motions, we use Kinematic Linkages.

(Teacher projects GIF animations of the three mechanisms below on the screen).

Task 3: Motion Conversion Analysis (30 6aJiiB)

Instruction: Analyze the three standard industrial mechanisms. Identify their English names, the
components, and exactly what type of motion is being converted.

MECHANISM 1: The Engine's Heart

. Components: A Crank (Kpusomumn) rotating in a circle, attached via a connecting rod to a
Slider (IToB3yH / ITopmiens) confined in a cylinder.

. Operation: When the slider is pushed by exploding gas, it forces the crank to turn.
Alternatively, turning the crank pushes the slider.

. Question: What is the English name of this mechanism?

Answer: (Key: Crank and Slider mechanism)

. Question: It converts motion into motion (or vice
versa).

Answer: (Key: Reciprocating motion into Rotary motion).
MECHANISM 2: The CNC Table Drive

. Components: A circular gear called a Pinion (Illectipus) engaged with a flat, toothed bar
called a Rack (3y0uacra peiika).

. Operation: A servo motor spins the pinion gear. As the pinion turns, its teeth push against
the flat rack, forcing the entire CNC table to move along the guideways.

. Question: What is the English name of this mechanism?

Answer: (Key: Rack and Pinion mechanism)

. Question: It converts motion into motion.

Answer: (Key: Rotary motion into Linear motion).
MECHANISM 3: Valve Automation

. Components: A non-circular (egg-shaped) wheel called a Cam (Kynauok) rotating on an

axis. A rod called a Follower (I1Itosxau) rests on top of the cam.

. Operation: As the egg-shaped cam spins, the wide part pushes the follower up, and the

narrow part lets it drop back down. This opens and closes valves perfectly in time with the rotation.

. Question: What is the English name of this mechanism?

Answer: (Key: Cam and Follower mechanism)

. Question: It converts continuous motion into intermittent
motion.

Answer: (Key: Rotary motion into Reciprocating / Oscillating motion).

(Teacher Evaluation for Task 3: 10 points per fully correctly analyzed mechanism).

ETAII 5. IIpakTukyM 3 TexHiuHOro nucbma: Onuc kineMaTu4Horo Janmora (15 xs)

T: To pass a technical interview or write a manual, you must string these vocabulary words together
into fluent, professional sentences. We use specific "Action Verbs of Kinematics".

The Kinematic Syntax Matrix:

. Subject 1 (The Driver) + rotates / spins / drives + Subject 2 (The Driven part).



. Mechanism + converts / translates + Motion A + into + Motion B.

. Subject + pivots around / slides along + Fixed point/axis.

Task 4: The Kinematic Translation Drill (30 6axiB)

Instruction: Translate the Ukrainian technical descriptions of machine operations into professional
English using the Kinematic Syntax Matrix and vocabulary from today's lesson.

1. Ukrainian: Mexamnism petika-mrectipus (rack and pinion) mepeTBOproe 00epTalbHHUA PyX
JIBUTYHA HA TIHIAHUN pyX poOOUYOTro CTOIY.

English:

(Key: The rack and pinion mechanism converts the rotary motion of the motor into the linear motion
of the worktable.)

2. Ukrainian: Kynadok (cam) obepraerbesi 1 mroBxae mrosxau (follower) Bropy i BHH3,
CTBOPIOIOYHY 3BOPOTHO-TIOCTYNAJIbHUH PYX.

English:

(Key: The cam rotates and pushes the follower up and down, creating reciprocating motion.)

3. Ukrainian: V 1npoMy KpUBOIIMITHO-IIATYHHOMY MexaHi3Mmi (crank and slider) mopiueHb
PyXaeTbCAa 3BOPOTHO-IIOCTYIIAJIBHO BCCpeI[I/IHi HI/IJ’IiHI[pa.

English:

(Key: In this crank and slider mechanism, the piston moves in a reciprocating motion inside the
cylinder / reciprocates inside the cylinder.)

4, Ukrainian: Baxine roiimaerscs (oscillates) HaBkoao cBoei Touku omopu (fulcrum), 1mo6
IIHATA BAKKUHA BAaHTAXK.

English:

(Key: The lever oscillates around its fulcrum to lift a heavy load.)
5. Ukrainian: I'BuHT (screw) — I1e mpocTa MaIlliHa, sika IEPETBOPIOE 00epTaTbHHUN PYX Ha IykKe
MOTY)XKHUM JHIAHUH pyX.

English:

(Key: A screw is a simple machine that converts rotary motion into very powerful linear motion.)
(Teacher Debrief: "Excellent. Notice that we don't say 'the gear makes the table go forward." We say
'the pinion converts rotary motion into linear motion." This is the exact language used in CAD
software manuals and patent applications.")

ETAII 6. 1leopudinr, ninBenenHs miacymkiB ouinioBanus ta oprasizaunis CPC (5 xB)
Pedurexcis (Wrap-up):

T: Stop your pens. Today, we brought the machines to life. You have mastered the vocabulary of
movement.

Let’s review your 100-point total for this session:

. Task 1 (Types of Motion): 20 points.

. Task 2 (Simple Machines): 20 points.

. Task 3 (Motion Conversion Analysis): 30 points.

. Task 4 (Kinematic Translation Drill): 30 points.

You can now look at a complex industrial robot, break it down into its Simple Machines (levers and
screws), and describe exactly how a Rotary servo motor is creating Linear or Oscillating movement.
This fulfills your programmatic outcomes (CKS5, CK6) for analyzing kinematic schemes using foreign
language terminology. The grades will be updated in the LMS today.

Opranizanis CamocriitHoi podortu cayxauis (CPC):



BignosigHo 10 poOouoi mporpamu, AJisi PO3BUTKY HABUYOK 1HKEHEPHOI JEKOHCTPYKII CTYAEHTH
BHKOHYIOTh 3aBJIaHHSI 3 OMKCY MOOYTOBUX MEXaHI3MIB.

. 3aBnanns 1 (Reverse Engineering the Everyday):

o 3HaiaiTh y cebe Bmoma abo B rapaxki Oyab-sSKH MPOCTUH PYYHUH 1HCTPYMEHT abo
noOyTOBHI MPUCTPiil, MO0 Mae PyXxoMi YaCTUHH (HANPUKIIAA: YACHUKOOABKA, WIMONOp, jlewama
(vise), noocuyi, domxpam (car jack), m'sicopyoka, wunyi 0ns 20pixis).

o Cdororpadyiite meit mpeamer.

o Hamumite koporkuii texHiunuii ommc (Kinematic Description) ioro po6oTu
aHTIIChKOI0 MOBOIO (50-70 ciiB).

o Bumoeu 0o mexcmy:

1. Busnaure, ski "IIpocTi MamuHu" neXaTh B HOTO OCHOBI (HAPUKIIA, HOXKHII
— e aBa levers, o o6epraroThes HaBkouto fulcrum, a ixui ne3a giroTh sk wedges).

2. Bkaxirth, skuil pyX BUKOHYE pyKa KOpHCTyBayda (Harpukias, rotary motion na
pydli mTonopa) i y sIKkuii pyx BiH mepeTBoproeThes (Hampukiaz, linear motion reunTa).

3. BukopucroByiite niecioBa converts, pivots, drives.

. Taiim-menexxment (Trauma-Informed Policy): Jlennaiin 3aBaHTa)XeHHS JOKYMEHTA — JI0

nouatky Ilpaktuunoro 3anarts Ne37. lle TBopue 3aBAaHHs, K€ J0NOMAara€ MoOauuTH CKIAIHY
1HXKEHEepIIo y MPOCTUX pedax 6e3 cTpecy GopMyIL.

. AcuHXpOHHUI KoOHTpoJb: Daitn popmary PDF (dbotorpadis + Tekcr) 3aBaHTaXHUTH HA
kopriopatuBHy miarpopmy LMS y posain "Module 4: Practical 36 - Everyday Kinematics”.
OmiHIOBaTUMETHCSl TPAaBWIBHICTh ineHTH(iKamii TUHmy pyXy Ta TpaMOTHICTh 3aCTOCYBaHHS
CUHTAKCUYHO1 MOJIENI IEPETBOPEHHS PYXY.

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 37

Hapuaabna aucuumiiina: [HozemHa MoBa 3a podeciiHuM CpSIMyBaHHSIM.

Cneuianbhictb: 131 «[Ipuknanna MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IIBHI BUPOOHUIITBA Ta
MIPUKJIaHA MEXaHIKay.

3microBuii moayJb 4: [mxeHepHa Qizuka, omip marepianis Ta anani3 ganux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ansrTa: [lepegaua obepranbHoro pyxy. 3youacti nepeaaui (Transmission: Gears, ratios, and
torque). AHIJIOMOBHA TEpPMIHOJIOTISI PEAYKTOpIB, THUMIB 3y04acTHX KOJIIC Ta pPO3PAXYHKY
NepeaToOuHuX YUCe.

TpuBanicts 3ausaTTs: 90 XBUIUH (2 akageMiuH1 TOAUHH).

Tun 3anarrsa: [Ipaktuunuii nekcuko-mMatematnuHuil iHTeHcuB (CLIL) 3 enemeHTamMu TEXHIYHOTO
MepeKyIaay Ta po3B'si3aHHS MPUKIAJIHUX TH)KEHEpHUX 3a1ad. MakcuMmalibHa OIiHKA 32 BUKOHAHHS
3aBaanHb — 100 6aJiB.

1. ®YHIAMEHTAJIbHE METOJIOJIOTTYHE OGTPYHTYBAHHS TA META 3AHATTS
[Tonepenne 3anatTst (Ne36) oxommsio 3arajibHy KiHEMAaTHKYy Ta MEXaHI3MH IEPETBOPEHHS PYXY
(manpuknaa, 3 obepranpbHOro Ha JiHIWHUN). [lpakthune 3aHsaTTss Ne37 3armuOmroeThcs B
HalmomupeHimmii cnocid nepenadi eHeprii y MaminHoOy/JyBaHHI — Nepeaady 00epTajabHOro pyxy
Mi’K BajiaMH 3a 10noMororo 3youactux nepeaad (Gear Transmissions).

JIBUTYHU BHYTPIIIHBOTO 3TOPSIHHS Ta €JIEKTPOMOTOPH 3a3BHYail 00epTaroThcs 3aHAATO IIBUAKO
(High RPM) 1 matots HenoctatHbo cunu (Low Torque) ans 6e3nocepeHbOro BUKOHAHHS BaXKKO1
po6otu. Penykropu (Gearboxes) BUpILIyIOTh 1110 MpoOieMy. AHTIIOMOBHHMI 1HXEHEPHUN AUCKYpPC
BHMarae Bij (paxiBIis BUTBHOTO BOJIOIIHHSI JICKCHUKOIO, [0 OMKCYE TUITH IIECTEPEHb, IXHE TPOCTOPOBE
po3TallyBaHHS Ta TOJOBHUI MPUHIIUI MEXAHIKU: Oanaunc midc weuoxicmio (Speed) ma kpymuum
momenmom (Torque).

. JIiHrBicTiyHa (KOMYyHIKATUBHA) MeTAa:

o OmnanyBatu kimacuikariiro 3youactux komic: Spur gear, helical gear, bevel gear,
worm gear.

o 3acBOITH TEPMIHOJIOTIF0 KIHEMAaTHYHOTO JIAHITIOTA PEYKTOpa: driver gear (6edyua),

driven gear (sedena), idler gear (npomigicna), to mesh (exooumu 6 3auenienms), tooth/teeth
(3y0/3y0u,).



o BinmparroBaté 4uTaHHS Ta HANUCAHHS MAaTeMATUYHUX MPOTOPIIN aHTIiHCHKOIO
moBoro (Gear Ratio: a ratio of three to one, 3:1).

. OcsitHs (¢paxoBa) meta: ChopmyBaTH 34aTHICTh 3100yBaviB creniaabHOCTI 131 onmcyBaru
poboTy KOpoOOKk mepenad, (opMylrOBaTH TEXHIUHI 3aBJaHHS Ha BHUTOTOBJCHHs abo 3aMiHy
HIECTEPEHb, PO3YMITH aHTJIOMOBHI crieruQiKaIlii MpOMHUCIOBUX PEIYKTOPIB.

. IIcuxoaoro-nexaroriuia (Trauma-Informed) mera: MaremaTu4di  po3paxyHKH
1HO3eMHOI0 MOBOIO MOXKYTh BHUKJIMKATH KOTHITUBHUI 0J10K. TOMy 3aHATTS yHHUKA€ CKIIaJHOI BUIIOT
MaTeMaTUKu (€BOJIbBEHTHOTO mpodiuroBaHHa 3y0a) 1 ¢oKycyeTbcss Ha 0a30Biii apudMeTuin
(mpomopiisix). DopMynM MONAIOTHCS AK JIHHTBICTHYHI KOHCTpYKWii (Sentence Builders).
J103BOJISIETHCS. BUKOPUCTAHHS KAJIbKYJIATOPIB. ['0I0BHE — MpaBHIIbHUHN 1HKEHEPHUN BUCHOBOK (IO
3pocTe: MBUAKICTh 4u cUia?), a He CKJIaIHI OOYUCIICHHS.

®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTn HaBYaHHsa (3rigno 3 OIIII):

. 3K3: 3parHiCTh CHUIKYBaTHCA iHO3EMHOIO MOBOIO, MOSICHIOIOYM 0a30Bi (i3MKO-MeXaHiyHi
MIPOLIECH.

. CKS, CK6: 3paTHiCTh KOHCTPYIOBATH THIIOBI BY3JHM Ta JAETali MAIlWH, OOMpaTh THIHU
MEXaHIYHUX Mepeaay.

. PH10, PH11: BinsHO onepyBatu (paxoBOIO TEPMIHOJIOTIENO MiJ] 9ac aHANI3y crierudikariii ta
TEXHIYHUX KPECIeHb PEeIYKTOPIB.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3acodu: MynpTrmeniitnuii npoextop st aemoncrpanii GIF-animaniit o6epTanus
PI3HUX THIIB 3y04acTUX nepeaad (0COOIMBO YEPB'sTUHUX Ta KOHIYHUX).

. Jemoncrpauilinuii pexsizut (Props): IlmactukoBi Mozeni mecTtepeHb (HANpPUKIAL, 3
HabopiB Lego Technic) pizHOro aiameTpy JUIsl TAKTHIIBHOT I€MOHCTpAIli 3MIHU IBUAKOCTI.

. HaBuanbHo-MeTonnuHe 3a0e3medyeHHsi: PobGoui 3ommru (Student's Log), po3maTtkosi
Matepianu 3 popmynamu Gear Ratio Ta MaTpuissMu THIIB IIECTEPEHbD.

. Indgopmaniiine 3a6e3nevyenns: [Inarpopma LMS.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTA (90 xBujuH)

1. Opranizaniiianii eran ta JlemoncTpanis npuniuny (\Warm-up) — 5 xs.

2. Jlekcuko-BizyajbHuii 60k 1: Anaromisi Ta Tunm mecrepensn (Types of Gears) — 20 xB.
3. Konnenryansnmuii 6,10k 2: Kinematuka 3auensiennsi (Meshing and Power Flow) — 15 xs.
4, AunagiTnunuii Apuab 3: MaremaTuka nepegarounoro yuciaa (Calculating Gear Ratios) —
25 XB.

5. IMpakTukym 3 nucsma: 3BiT npo nedexTn nepeaadi (Gear Failure Diagnostics) — 20 xs.

6. Jeopudinr, nixBenenns niacymkis ouinoBanus (100 6axiB) ta CPC — 5 xB.

4. PO3TOPHYTHUM CIHEHAPIA 3AHSATTSI TA HABYAJBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauniiinuii eran (09:00 — 09:05)

Bukaangau (T): Good morning, engineers. Today we talk about power. If you take a small electric
motor, you can stop its shaft with your fingers. It has high speed, but very low power. But if you
connect that exact same motor to a proper gearbox, it can lift a one-ton block of concrete.

How does the motor gain this strength? It trades speed for torque. This trade is executed by gears
(3ybuacri komeca). In applied mechanics, knowing how to design and repair gear transmissions is
critical. Today, you will learn the international terminology for gears, and you will learn how to
describe mathematical gear ratios in professional English. Let's engage the transmission.

ETAII 2. Jlekcuko-Bidyanbuuii 6,10k 1: Anaromis Ta Tunu mecrepensb (20 xB)

T: There are many ways to transmit power, but the shape of the gear determines its application. Some
gears are loud and strong, others are quiet and fast. Some transmit power in a straight line, others turn
it at a 90-degree angle.

Task 1: Gear Classification Matrix (20 6aJiB)

Instruction: Review the English descriptions of the four primary gear types. Match the Term (1-4)
with its Definition (A-D) and provide the Ukrainian translation.

The Gear Types:

1. Spur Gear



2. Helical Gear

3. Bevel Gear

4. Worm Gear

Definitions & Characteristics (A-D):

. A. Teeth are cut at an angle to the face of the gear. Multiple teeth engage at the same time.
Pros: Very quiet, can handle high speeds and heavy loads. Cons: Generates axial thrust (ocroBe
3YCHJUIA).

. B. A screw-like cylinder meshes with a traditional toothed wheel. It turns the axis of rotation
by 90 degrees. Pros: Massive gear reduction in a small space, self-locking (cannot be driven
backwards). Cons: High friction, low efficiency.

. C. The simplest gear. Teeth are cut perfectly straight and parallel to the axis of rotation. Pros:
Cheap to manufacture, no axial thrust. Cons: Very loud at high speeds, teeth crash together (impact
load).

. D. Cone-shaped gears. They transmit power between intersecting shafts, usually at a 90-
degree angle (like in a car's differential).

Matching Matrix:

English Term | Match (A-D) | Ukrainian Translation | Real-world application

1. Spur Gear Clocks, slow industrial conveyors

2. Helical Gear Car manual gearboxes (silent running)
3. Bevel Gear Rear-wheel drive car differentials

4. Worm Gear Elevator winches, guitar tuning pegs

(Instructor's Keys: 1-C (Ilpsmoszyba wecmipns); 2-A (Kocozyba wecmipns); 3-D (Koniuna
wecmipus); 4-B (Yeps'suna nepedaua). 5 6anie 3a KOXICHUL NPABUTLHULL PIOOK).

ETAII 3. Konuentyanbuuii 010k 2: KinemaTuka 3adensienns (15 xB)

T: Now that we know their names, we must describe how they interact. A gear never works alone. It
is part of a "Gear Train" (3y0uacTa nepenada).

Task 2: The Transmission Vocabulary (15 6axiB)

Instruction: Read the schematic description of a simple gear train. Translate the bolded terms
conceptually based on the teacher's explanations.

THE GEAR TRAIN MECHANICS:

Power originates from the motor. The gear attached directly to the motor is the Driver gear (1). It
rotates and its teeth mesh (2) with the teeth of the next gear. Because they are interlocked, the Driver
forces the second gear to turn. This second gear is called the Driven gear (3).

Notice that when two external gears interact, they rotate in opposite directions (4). If we want both
the input and output shafts to rotate in the same direction, we must insert a third gear between them.
This middle gear is called an Idler gear (5). It does not change the speed or the power; it only changes
the direction of rotation.

Conceptual Translation Log:

1. Driver gear $\rightarrow$ (Key: Bedyua wecmiphs
/ Beoyue xoneco)

2. To mesh $\rightarrow$ (Key: Bxooumu ¢
3ayenjienis)

3. Driven gear $\rightarrow$ (Key: Bedena
wecmipus / Beoene xoneco)

4. Opposite directions  $\rightarrow$ (Key:
Ipomunesxcui Hanpsamxu)

5. Idler gear $\rightarrow$ (Key: Ilpomidxcna

wecmipnus / "llapazumue” xoneco)

(Teacher Drill: "If the Driver gear spins clockwise (3a coounnukogor cmpinkor), which way does
the Driven gear spin?" $\rightarrow$ Student: "Counter-clockwise." "Excellent. And if we add an
Idler gear in the middle?" $\rightarrow$ Student: "The Driven gear will spin clockwise, the same as
the Driver.")

ETAII 4. Ananituunuii Apuab 3: MareMaTuKa nepeaaTo4yHoro 4mncia (25 xB)

T: This is the core of applied mechanics. The Gear Ratio (IlepenaToune uuncio). The rule is simple:



Formula: Gear Ratio = $\frac{\text{Number of Teeth on Driven Gear}}{\text{Number of Teeth
on Driver Gear}}$
The Physics Rule:

. If the Driven gear is LARGER than the Driver $\rightarrow$ Speed decreases (Speed
Reduction), Torque INCREASES.
. If the Driven gear is SMALLER than the Driver $\rightarrow$ Speed increases (Overdrive),

Torque DECREASES.

Task 3: Calculating and Reporting Gear Ratios (30 0aJiB)

Instruction: Calculate the gear ratio for the three engineering scenarios. Then, complete the English
conclusion sentence by selecting the correct words from the brackets.

Scenario A: The Heavy Lift Conveyor

. Driver Gear (Motor): 10 teeth

. Driven Gear (Conveyor): 40 teeth

. Calculation: GR =40/10=4.

. English Phrase: "A ratio of four to one (4:1)."

. Conclusion: The Gear Ratio is 4:1. This means the system will [ decrease / increase ] the RPM

(speed) and significantly [ decrease / increase ] the output torque.
(Key: decrease the RPM... increase the output torque).
Scenario B: The CNC Spindle Overdrive

. Driver Gear (Motor): 60 teeth

. Driven Gear (Spindle): 20 teeth

. Calculation: GR = / =

(Key: 20 /60 = 0.33, or expressed as a ratio of 1:3).

. English Phrase: "A ratio of one to three (1:3)."

. Conclusion: The Gear Ratio is 1:3. Because the driven gear is smaller, this transmission will

[ decrease / increase ] the spindle speed, resulting in [ higher / lower ] available cutting torque.

(Key: increase the spindle speed... lower available torque).

Scenario C: The Direction Reverser

. Driver Gear: 25 teeth

. Idler Gear (Middle): 50 teeth

. Driven Gear (Output): 25 teeth

. (Teacher hint: The idler gear does not affect the final ratio between the first and last gear!)
. Calculation: GR = 25 (Driven) / 25 (Driver) = 1.

. English Phrase: "A ratio of one to one (1:1)."

. Conclusion: The Gear Ratio is 1:1. The speed and torque remain [ changed / identical ]. The
only purpose of the idler gear is to reverse the [ speed / direction ] of rotation.

(Key: remain identical... reverse the direction).

(Teacher allocates 10 points per fully correct Scenario, including the math and the linguistic
conclusion).

ETAII 5. IIpakTuky™m 3 nucbma: 3BiT npo nedexru nepegadi (20 xB)

T: Gears are made of hardened steel, but they break. A lack of oil, excessive torque, or poor alignment
will destroy a gearbox. You must be able to describe these failures to the manufacturer using correct
engineering terminology.

Task 4: Gear Failure Diagnostics (Diagnostic Syntax) (30 6aJ1iB)

Instruction: Look at the visual descriptions of the broken gears below. Translate the informal
diagnosis into a formal Engineering Failure Statement using the provided vocabulary.

Vocabulary Bank:

Pitting: BukpurryBanHs (MIKpOTpIIIMHKA Ha IOBEPXHi 3y0a yepe3 BTOMY MaTepiaiy).
Stripped teeth: 3nu3ani / 3pizani 3you (depe3 MUTTEBE TIEPEBAHTAXKCHHS ).

Backlash: JIrodt (3a30p Mixk 3y0aMu B 3a4eTyICHH).

Lubrication failure: MacnsiHe rosiomyBanHs (BiICYTHICTh 3MAIIICHHS).

Misalignment: HecmiBBicHicTh (TIepeKic BaiB).

Visual: Three teeth on the spur gear are completely broken off.

nformal The gear hit something hard and the teeth broke.

e o o o o



Professional Draft: The spur gear suffered a catastrophic overload, resulting in stripped teeth.
(Translate to UKR):

(Key: Ilpsmosyba wecmiphs 3a3HANA KAMACMPODIUHO20 NEPeBAHMANCEHHS, WO NPU3EEN0 00
3pizanns 3y0i8).

2. Visual: The surface of the gear teeth has small holes and looks rough like a sponge.
Informal: The metal is tired and getting small holes in it.
Professional Draft:

(Key: The gear teeth are showing signs of severe pitting due to metal fatigue.)

3. Visual: When the motor stops, the output shaft can still be turned a few degrees by hand before
the gears lock. It clunks.

Informal: The gears are loose and don't fit tight.

Professional Draft:

(Key: There is excessive backlash between the meshing gears, indicating severe wear or incorrect
center distance.)

4. Visual: The helical gears are completely black, melted, and welded together.

Informal: There was no oil and they burned up.

Professional Draft:

(Key: The transmission seized due to a complete lubrication failure, causing extreme heat and
thermal damage.)

(Teacher Debrief: "Excellent. Notice that we don't say 'The gear is broken." We say exactly HOW it
is broken: pitting, stripped teeth, or excessive backlash. This tells the factory exactly what went
wrong.")

ETAII 6. leopudinr, ninBeaenns miacymkiB oninioBanus ta oprauizauis CPC (5 xB)
Peduaexcist (Wrap-up):

T: Stop your pens. Today, you manipulated power.

Let’s review your 100-point total for this session:

. Task 1 (Gear Types): 20 points.

. Task 2 (Transmission Vocabulary): 15 points.

. Task 3 (Calculating Gear Ratios): 30 points.

. Task 4 (Failure Diagnostics Syntax): 30 points.

. Active professional participation: 5 points.

You now know how to design a transmission verbally. If you need to lift a heavy engine, you know
to ask for a Worm Gear or to design a Spur Gear train with a 10:1 ratio to maximize Torque. You
have demonstrated programmatic outcomes (CKS5, CK6) regarding the analysis of mechanical
transmissions and expressed them fluently in English (3K3). The grades will be published in the LMS.
Opranizanis CamoctiitHoi podortu cayxaudis (CPC):

BinnosigHo 10 pobo4oi mporpamu, Juisi pO3BUTKY KpPEaTUBHOTO 1HKEHEPHOT'O MHCIEHHS CTY/AEHTU
BUKOHYIOTB 3aBAdHHA 3 IPOECKTYBAHHA.

. 3anaunns 1 (Transmission Design Memo):

o VBiTh, 110 BH MPOEKTYETE NMPHUBIA JUIS BaXKKOTo mpomucioBoro Mikcepa (Heavy
Industrial Mixer), sskuii 3minrye ryctuii 6eToH.

o Enextpomorop obepraethes 31 mBuakictio 1500 RPM (mBuako). Ham motpibxo, o6
ne3a Mikcepa obepranucs 31 mBHUIKICTIO Bcboro 50 RPM, ane 3 Bennde3sHuM KpyTHUM MOMEHTOM.

o Hanumrite KopoTKy TexHiuny 3anucky (Design Memo) anrmiiicekoro MoBoro (60-80
CIIIB) JUISl BAILIOTO TOJIOBHOTO 1HXKEHEPA.

o Bumozeu 0o mexcmy:

1. BxaxiTs, sike nmepegaroune uncio (Gear Ratio) Bam motpioHe (migkaska: 1500

noaimaT Ha 50 = ... : 1).



2. 3anponoHyiiTe TUI 3yO4acToi rmepenadi, sSIKMid Haiikpaine mifiiiae s i€l
3amadi (peKOMEHy€eThCsl BUKOprcTatit Worm Gear yepe3 nmotpedy y BeITMKOMY 3HWKEHHI IBUIKOCTI
Ta BUCOKMX HABAHTA)KCHHSX ).

3. [TosicHiTh CBi#t BUOIp, BUAKOPHUCTOBYIOUH cjioBa torque, speed reduction, mesh.
. Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0
nouatky [Ipaktuunoro 3ausatts Ne38. 3aBganns Bumarae 6a30Boi JIOT1KH, a HE CKJIaJIHUX OOUYUCIICHb,
1 BUKOHYETBCSL Y TEKCTOBOMY (hOpMaTi.

. ACHMHXPOHHHI KOHTPOJab: TekcroBuil (aitn popmary Word a6o PDF 3aBanTakutu Ha
kopropaTuBHy tiarpopmy LMS y posain "Module 4: Practical 37 - Transmission Design".
OIIHIOBaTUMEThCSl  MPABUJIBHICTh MIAPAXyHKY KoedillieHTa Ta JIOTIYHICTh 1HXXCHEPHOTO
OOIPYHTYBaHHS aHTJTIHCHKOIO MOBOIO.

METOANYHA PO3POBKA NPAKTUYHOI'O 3AHATTSA Ne 38

Hapuanabna aucuumuiina: [HozemHa MoBa 3a podeciiHUM CIIpSIMyBaHHSIM.

CrenianabnicTb: 131 «[Ipuknagna MexaHika.

OcBiTHbo-nIpodeciiina mnporpama: «Komm'torepu3oBani MammHOOYIiBHI BHpPOOHHIITBA Ta
MPUKJIaIHA MEXaHIKay.

3micToBuii moayasb 4: [mxenepna Qisuka, omip marepianiB Ta anani3z ganux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ansatTsa: Jlanmorosi ta macoBi mepenaui, Bamu, nigmunauka (Chains, pulleys, shafts,
bearings). AHTJIOMOBHA TE€PMIHOJIOTIS THYYKHX Tepefad, OMOPHUX EJIEMEHTIB Ta JIarHOCTHKHU iX
3HOCY.

TpuBagaicts 3ansarrs: 90 xsuiuH (IToyaTok o 9:00).

Tun 3anarra: [lpaktnuauii nekcuko-ananitnyanid inTeHcuB (CLIL) 3 enemeHTaMHu TEXHIYHOTO
MepeKyiaay, AIarHOCTUKH HECIpPaBHOCTEH Ta 3aloOBHEHHS PEMOHTHHMX Bimomocrtel (Maintenance
Logs).

1. DYHIAMEHTAJIbHE METOJOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTSI
Ha Ilpaktuunomy 3aHsTTi Ne37 37m00yBaui ocBiTH BHBYanM 3yoOuacti mepemadi (Gears), ski
BUKOPHUCTOBYIOTHCS JJISL KOPCTKOI Mepeaayi MOTYKHOCTI Ha Manux BifacTaHsx. OpHak, KOTU oci
o0epTaHHs 3HAXOAATHCS JAJNEKO OJIHA Bl OJHOI, BUKOPUCTAHHS ILIECTEPEHb CTA€ €KOHOMIYHO 1
TEXHIYHO HEIOLUIBHUM. Y TaKuMX BHUMAJKaxX 1H)KEHepis 3aCTOCOBYE T'HYUKi Iepeiadi — MacoBi
(Belts) Ta nanmrorosi (Chains). Kpim Toro, »ojieH MexaHi3M, 110 00€pPTAEThCS, HE MOXKE ICHYBaTH
0e3 BauiB (Shafts) Ta onopHux By3iiB — migmmmnHukiB (Bearings), siki MiHIMi3yIOTb TepTI.

B aHrnomMoBHOMY TEXHIUHOMY JIMCKYPCl ICHYE CyBOpa pI3HMIISI MIXK TepMiHAMHU, SIK1 B YKpaiHChKIN
MOBI YacTo TutytaroTh (Hanpukiaa, Pulley — me mikiB mis maca, a Sprocket — e 3ipouka st
nantora; Shaft mepenae kpyrauii Moment, a Axle — ui). MeTa 11b0r0 3aHATTS — HaJaTH CTyACHTaM
TOYHHH JITHTBICTUYHUHN 1HCTpYMEHTapiil s onucy, ieHTudikanii Ta JIarHOCTUKU [UX KPUTHUYHUX
KOMITOHEHTIB.

. JIiHrBicTHYHa (KOMYHIKATHBHA) MeTAa:

o OmanyBaTH aHATOMIIO ONOPHHUX elleMeHTiB: inner/outer race, rolling element, cage,
seal, shaft, axle, spline, keyway.

o 3acBoiTu Kiacudikaiiiro rayukux nepemad: V-belt, timing belt, flat belt, roller chain,
sprocket, pulley, sheave.

o BignparroBati ekcuky aedekTiB Ta miarmoctuku: slippage, elongation, excessive
wear, squealing, grinding, friction, misalignment, tensioning.

. OcsgiTH# (¢paxoBa) meta: ChopmyBaTu 34aTHICTh MaiOyTHIX (axiBIiB 31 crerianbHocTi 131

YUTATH MaHyald 3 TEXHIYHOro oOciyroByBanHs (Maintenance Manuals), aprymeHTyBaTH BUOip MiX
MIaCOBOIO Ta JIAHLIOTOBOIO MEPeAayeto aHTIiHChKOI0 MOBOIO Ta MpodecitHO OMUCYBAaTH CUMITOMU
3HOCY MiJIIUITHUKIB.

. Ilcuxosoro-negaroriuna (Trauma-Informed) mera: 3anam'ssTOByBaHHS BEIMKOTO MacUBY
HOBHMX IMEHHMKIB (Ha3B JeTajeil) Moxke OyTH BUCHAXJIMBUM. BHKOPHCTOBYETbCS MiJX1X
"Comparative Categorization" (IlopiBHsuIbHa KaTeropusaiis). 3aMiCTh 3aydyyBaHHS CIIHCKIB,
CTY/ICHTH 3allOBHIOIOTH MOPIBHUIbHI MaTpulll (Hanpukiaj, Belt vs. Chain), mo cnpusie rmubokomy
KOTHITUBHOMY 3aCBOEHHIO uepe3 JIOTi4HI acoriarii. ATMocdepa 3aHATTS 1M030aBjieHAa THCKY:



NOMUJIKM TiJ 4Yac MEepeKsaay pO3MIAJaloThes sIK poOodyl TimoTe3u. MakcuManbHa IMPO30pPiCTh
kputepii oninroBanHs (100 6aiiB).
®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HaB4YaHHs (3rigno 3 OIIII):

. 3K3: 31aTHICTh CIIUIKYBATHCS iHO3EMHOIO MOBOIO B 1H)KEHEPHOMY CEpPEIOBHIII.

. CKS, CK6: 3parHicTh aHali3yBaTH KOHCTPYKIIO TUIIOBHX JeTajiel MamuH (BaliB,
MIIITUITHAKIB, THYYKHX TIEpeiad) Ta PO3yMITH YMOBH IXHBOI €KCILTyaTallii.

. PH10, PH11: 31aTHicTh BUKOPUCTOBYBATH aHTJIOMOBHY TEPMIHOJIOTIIO /ISl CKJIaIaHH 3BITIB

PO TeXHIYHUH cTaH 00JaJHAHHS Ta MPOBEICHHS JedeKTallii.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3ITEYEHHSA

. Texuiuni 3acodu: MynpTuMeniliHuN KoMIuiekc (poekrop, [1K).

. Jemoncrpauiiinuii pexBizut (Props): Bukiamauy BUKOPHUCTOBYE peasibHI apTedakTu:
CTapuii KyJTbKOBHUU MIAMIUITHUK (7151 IEMOHCTpAIIil KiJIelb Ta cernaparopa), IMaTOK KIIMHOBOTO Maca
(V-belt) Ta Benocuneanuii nanigor i3 3ipoukoro (Roller chain & sprocket). ®i3udHuil KOHTAKT i3
JETaISIMU Pi3KO MiJBHUILYE 3araM'sTOBYBaHHS 1HIIOMOBHHUX TEPMiHiB.

. HaBuanbHo-MeTOoAM4YHe 3a0e3nedyeHHsi: PoOoui 3ommrtu (Student's Log), po3maTkosi
Matepianu (cxemu OymoBHU migmmHuKa, Tadbmumi Troubleshooting).
. Indopmaniiine 3a0e3nevyenns: [Inargpopma LMS.

3. XPOHOMETPAX TA CTPYKTYPHA APXITEKTYPA 3AHATTS (90 xBuiuH)
1. Opranizaniiinuii eran (09:00 — 09:05) — 5 xs.

2. Jlekcuunuii 6,10k 1: Baan Tta Ilimmunuuku (Shafts and Bearings Anatomy) — 20 xB.

3. Konuenryanbumii 0J10k 2: [lepenauya na Bigcrans (Belts vs. Chains) — 20 xs.

4. AHajiTuyHe yutanus: JlekogyBanus incrpykuiii 3 oociayrosyBanus (Troubleshooting)
— 25 xB.

S. IIpakTuky™m 3 TeXHiYHOro mucbMa: 3anOBHEHHS] peMOHTHOrO kypHaiay (Maintenance
Log) — 15 xs.

6. Jeopudinr, minBeaenns miacymkis ouinoBanus (100 6a1iB) Ta opranizauia CPC — 5 xB.
4. PO3TOPHYTUH CHEHAPIM 3AHATTA TA HABUYAJIBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiiaunii eran (09:00 — 09:05)

Buxkaanau (T): Good morning, engineers. The time is exactly 9:00. In our last session, we looked at
gears. Gears are excellent, but you cannot use gears to connect a motor to a fan that is two meters
away. For long distances, we use Belts and Chains.

Moreover, everything that rotates must be supported. If a rotating steel shaft touches a stationary steel
housing, the friction will melt the metal in seconds. We use Bearings to conquer friction. In the
international engineering world, diagnosing a failing bearing or a slipping belt is a daily task. Today,
you will learn the exact English anatomy of these components, how they fail, and how to report those
failures professionally. Let's spin up.

ETAII 2. Jlekcuunuii 610k 1: Baau Ta Hlimmunuuxu (20 xB)

T: First, we must clarify a major translation trap. In Ukrainian, we often use "Bick" and "Ban"
interchangeably in casual speech. In English engineering, a Shaft and an Axle are totally different
mechanical elements. Then, we will look at the device that holds them: the Bearing (miammunauk -
BiJI ciioBa "to bear" - BUTpUMYBaTH, HECTU HaBaHTa)KEHH).

Task 1: Rotary Anatomy Definition (25 6a.iB)

Instruction: Read the technical definitions of rotary components. Match the English terms from the
Word Bank with their exact definitions and write the Ukrainian equivalent.

Word Bank:
Drive Shaft, Axle, Ball Bearing, Roller Bearing, Thrust Bearing, Inner Race, Cage (Retainer).
Definition / Characteristic English Term Ukrainian
Translation
1. A rotating machine element used to transmit torque Baun (Bemyunit)
(power) from one part to another. It is subjected to
torsion.




2. A central shaft for a rotating wheel or gear. It does Bich

NOT transmit torque; it only supports weight

(compressive/bending loads).

3. A bearing designed to reduce friction using perfectly KynbkoBuii
spherical rolling elements. Best for high speeds and T TITATTHAK
light loads.

4. A bearing using cylindrical rolling elements. Best for PonukoBwii
heavy radial loads (heavy weight) but lower speeds. I ITUITHAK
5. A specialized bearing designed strictly to support Ynopuuii
axial loads (forces pushing parallel to the shaft). I ITUITHAK
6. The steel ring of a bearing that mounts directly onto Buytpimne
the rotating shaft. Kijblie (00oiima)
7. The metal or plastic separator that keeps the rolling Cenapatop
elements evenly spaced inside the bearing.

(Instructor's Keys: 1. Drive Shaft; 2. Axle; 3. Ball Bearing; 4. Roller Bearing; 5. Thrust Bearing; 6.
Inner Race; 7. Cage (Retainer). Award 3.5 points per correct row, rounded up to 25).

Teacher Demonstration: (Teacher holds up the real ball bearing). "This is the Outer Race. It sits
in the machine housing. This is the Inner Race. It sits on the Shaft. The balls are the Rolling
Elements, and this metal cage holding them is the Retainer. If dirt gets inside, the friction increases,
and the bearing is destroyed."

ETAII 3. Konuenrtyanbuuii 010k 2: Ilepenaya na Bigcrann (Belts vs. Chains) (20 xB)

T: When we transmit power over a distance, we have two main choices: a flexible rubber Belt (mac)
or a metal Chain (manmror). They use different wheels and have completely different physical
properties.

Task 2: The Transmission Comparison Matrix (25 6aJiiB)

Instruction: Fill in the comparison matrix by selecting the correct English technical terms from the
options provided in the brackets. This will test your logical engineering knowledge combined with
English vocabulary.

Key Vocabulary Rule:

. A Belt goes on a Pulley (IlIkiB).

. A Chain goes on a Sprocket (3ipouka). Never say "chain pulley" or "belt sprocket".
Feature / | Belt Drive (ITacoBa nepenaua) Chain Drive (JIaHmwrosa
Characteristic nepeaava)

1. The rotating (Pulley / (Pulley /
wheel name Sprocket) Sprocket)

2. Engagement | Relies on Relies on

Type (friction / interlocking teeth). (friction / interlocking teeth).

3. Slippage Risk | Can (slip /| Positive drive. Does NOT slip. It will

snap) under heavy overload, acting as
a mechanical fuse.

(slip / snap) if

overloaded.

4. Maintenance
needs

Requires proper

(tension /

lubrication) but runs dry.

constant
(tension /
lubrication) to prevent metal-on-metal
wear.

Requires

V-belt (Kimunoswuii mac), Timing belt
(3ybuacTwii mac).

Roller chain (PosnukoBwuii aHior).

5. Standard
Types
6. Noise and
Shock

Runs very quietly and absorbs shock
loads.

Noisy at high speeds. Does not absorb
shock well.

(Instructor's Keys: 1. Pulley / Sprocket. 2. friction / interlocking teeth. 3. slip / snap. 4. tension /
lubrication. Award 5 points per correct conceptual row (1-4), total 20 points. Plus 5 points for correct
pronunciation during the class check).

(Teacher Debrief: "If an engineer wants perfect, synchronized timing (like in a car engine valve
system), they use a Chain or a Timing Belt, because a V-belt can slip. If a machine might jam
suddenly, a V-belt is better because it slips, saving the motor from burning out.")



ETAII 4. Ananitnune untanHs: /lekonyBaHHs IHCTPYKIii 3 00cayropyBanss (25 xB)

T: When these components begin to fail, they make distinct noises and vibrations. An experienced
engineer diagnoses a machine by ear before taking it apart. Maintenance manuals use very specific
English adjectives to describe these sounds and conditions.

Task 3: Troubleshooting Manual Extraction (25 6axiB)

Instruction: Read the authentic troubleshooting matrix from an industrial HYAC fan manual. Answer
the forensic diagnostic questions below.

DOCUMENT: HVAC BLOWER MAINTENANCE GUIDE - TROUBLESHOOTING
SECTION

Symptom 1: High-pitched squealing noise (Bepeck / CBuct) during motor start-up.

. Probable Cause: The V-belt is loose and is experiencing slippage against the steel sheave
(pulley). Over time, the sides of the belt have become glazed (hardened and shiny) due to friction
heat.

. Corrective Action: Adjust the motor base to increase belt tension. If the belt sidewalls are
severely glazed, replace the belt entirely. Do NOT apply belt dressing (chemical spray) as a
permanent fix.

Symptom 2: Low-pitched grinding or rumbling noise (I'ypkit / Cxperirt) from the housing.

. Probable Cause: Catastrophic failure of the main roller bearing. The bearing seal has
ruptured, allowing contamination (dirt) into the raceway. The rolling elements are actively destroying
the inner race (spalling/pitting).

. Corrective Action: Immediate machine shutdown required. Extract the shaft and press fit a
new bearing. Ensure the shaft has not suffered scoring (deep scratches) from a spun bearing.
Symptom 3: Rhythmic clicking or slapping sound from the chain drive guard.

. Probable Cause: Excessive elongation (stretch) of the roller chain due to poor lubrication.
The slack is causing the chain to slap against the metal safety guard.
. Corrective Action: Check the chain pitch. If the elongation exceeds 3% of the original

length, the chain cannot be tensioned safely and must be replaced. Inspect the sprocket teeth for
"hooking" (shark-fin wear pattern); replace sprockets if necessary.

Forensic Diagnostic Questions:

1. If you hear a high-pitched squeal when the machine starts, what physical phenomenon is
causing it, and what happens to the rubber belt as a result?

Answer:

(Key: Belt slippage against the pulley is causing it. As a result, friction heat makes the belt glazed /
hardened and shiny).

2. Why is dirt inside a roller bearing considered a catastrophic problem according to Symptom
2? What does it do to the metal?
Answer:

(Key: Dirt contaminates the raceway, and the rolling elements begin destroying/pitting the inner
race).

3. In mechanical English, chains do not just "get loose". What is the technical term for a chain
getting permanently longer, and what causes it?

Answer:

(Key: The term is elongation (stretch), and it is caused by poor lubrication/wear).

4. If a chain has stretched beyond 3%, why can't the technician just move the motor back to
increase the tension? What else must be checked?

Answer:




(Key: It cannot be tensioned safely and must be replaced. The technician must also inspect the
sprocket teeth for "hooking").

5. What is the technical term used in the text for deep scratches on a steel shaft caused by a
broken bearing?

Answer:

(Key: Scoring).

(Instructor allocates 5 points per correct, fully justified English answer).

ETAII S. IIpakTHKYM 3 TeXHIYHOIr0 mucbMa: 3aniOBHEHHSI PEMOHTHOTIO0 :KypHaJy (15 xB)

T: When you find a problem, you must document it in the Maintenance Log (PemoHTHHMIA XKypHa).
You cannot write informal sentences like "The belt is bad.” You must use formal syntax, passive
voice, and our new technical vocabulary.

Task 4: Maintenance Log Translation Drill (25 6aJiB)

Instruction: Translate the mechanic's informal spoken observations into formal, professional English
log entries. Use the technical terms provided in brackets.

1. Informal Observation: "The chain is way too loose and it's hitting the metal cover."

(Use: excessive elongation, striking, safety guard)

Formal Log Entry:

(Key: The roller chain exhibits excessive elongation and is striking the metal safety guard.)

2. Informal Observation: "The belt is slipping because there is not enough tension, and it looks
shiny."

(Use: slippage, insufficient tension, glazed)

Formal Log Entry:

(Key: The V-belt is experiencing slippage due to insufficient tension, and the sidewalls appear
glazed.)

3. Informal Observation: "The bearing is completely destroyed and making a terrible grinding
noise."

(Use: catastrophic failure, emitting, grinding noise)

Formal Log Entry:

(Key: The roller bearing has suffered catastrophic failure and is emitting a grinding noise.)

4. Informal Observation: "We took off the bearing and saw deep scratches on the drive shaft."”
(Use: Upon removal, scoring, observed)
Formal Log Entry:

(Key: Upon removal of the bearing, deep scoring was observed on the drive shaft.)

5. Informal Observation: "The teeth on the sprocket look like shark fins, so we have to throw it
away."

(Use: exhibit 'hooking' wear, requires replacement)

Formal Log Entry:

(Key: The sprocket teeth exhibit a 'hooking' wear pattern and the component requires replacement.)
(Teacher Debrief: "This exercise bridges the gap between seeing a mechanical problem with your
eyes and documenting it with your pen. A formal Maintenance Log is a legal document in many
factories; your English here must be exact and objective.")

ETAII 6. 1eOpudinr, niniBeaeHHs miacymMKiB ouinoBanHs Ta oprasizaunis CPC (5 xB)



Pedaexcia (Wrap-up):

T: Stop the clock. Good work today.

Let’s review your 100-point total for this session:

. Task 1 (Shafts & Bearings Anatomy): 25 points.

Task 2 (Belts vs. Chains Matrix): 25 points.

Task 3 (Troubleshooting Extraction): 25 points.

. Task 4 (Maintenance Log Translation): 25 points.

Today, you learned that language is as precise as engineering. You now know never to put a belt on
a sprocket, and never to call a shaft an axle. You can diagnose a squealing belt versus a grinding
bearing, and document the elongation of a chain in professional English. This fulfills your
programmatic outcomes (CK5, PH10) for evaluating and reporting on machine elements in a foreign
language. Grades will be recorded in the LMS.

Opranizauis CamocriiiHoi podortu cayxauis (CPC):

BianmosigHo 10 po6ouoi mporpamu, I 3aKpiIJICHHS HAaBUYOK POOOTH 3 IHCTPYKIISIMH CTYACHTH
BUKOHYIOTh 3aBIAaHHS 31 CTBOPEHHS MiHI-MaHyay.

. 3apaanns (Maintenance Quick-Guide Creation):

o VYsBiTh, 10 BU — TOJOBHUI MexaHiK 1exy. Jlo Bac IpUHIIOB HOBUI aHTJIOMOBHHIMA
CTaxep.

o CrBopiTh s HHOTO KOpOTKY mam'stky (Quick-Guide) 3 4 mpasun (Bullet points)
II0/10 TOTO, SIK JOTJISIaTH 3a ITACOBUMH Ta JIAHLIOTOBHMHU TIepeadyaMu Ha 00J1aIHaAHHI.

o Bumoeu 0o mexcmy: BuxopuctoByiite iMmmepatuBu (HakazoBuii crmoci0: Check,

Inspect, Lubricate, Do not...). OxHe mpaBuao Mae cTocyBaTtucs Harsary maca (tension), apyre —
3MainyBanHs Janmtora (lubrication), Tpere — nepeBipkH MiJIIUITHUKIB Ha myMm (grinding noise),
4yeTBepTe — MONEePEeKEHHs PO Oe3neKy (Hanpukial, 3ylMHKa MalluHU [IEepes] PEMOHTOM).

o O6csr: 40-60 cais.

. Taiim-menexxment (Trauma-Informed Policy): Jleanaiin 3aBaHTaXeHHs JOKYMEHTA — JI0
noyatky llpaktuunoro 3asatTs Ne39. 3aBmaHHS CTHMYIIO€ BHKOPHCTAHHS aKTHBHOI TEXHIYHOT
JIEKCUKH B pEaJliCTUMHOMY KOHTEKCTI HACTaBHUIITBA.

. ACHMHXPOHHHUI KOHTPOJb: TekcroBuil ¢aiin Gopmaty Word abo 6e3mocepelHbO TEKCT Y
BIKHI 3/1a4i 3aBaHTaXHUTH Ha 1atdpopmy LMS y posain "Module 4: Practical 38 - Maintenance Quick-
Guide". OuiHOBaTUMETbCS NPABWIBHICTE TpaMaTHUKU HAKa30BOIO CIOCO0Y Ta KOPEKTHICTh
BUKOpUCTaHHA TepMiHiB (pulley, sprocket, slippage).

METOJAUYHA PO3POBKA NTIPAKTUYHOI'O 3AHATTS Ne 39

HapuanbHa qucuumnuiina: [Ho3eMHa MOBa 3a IPOQECIHHUM CIIPSIMYBaHHSIM.

Creuianbnictn: 131 «[Ipuknagna mexaHika.

OcBiTHbO-nIpodeciiina nporpama: «Komm'torepru3oBaHi MamuHOOY/iBHI BHpPOOHMIITBA Ta
MpUKJIaHA MEXaHIKay.

3micToBuii Mmoayasb 4: [HxeHepHa (i3uka, omip MarepiaiiB Ta aHani3 gJaHux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ansrra: JBurynu ta motopu (Engines and motors). IlepBunni pymrii. TepmiHonoris
NBUTYHIB BHYTpiIHBOro 3ropsiHHs (ICE), enexTpuyHux, MHEBMaTUYHUX Ta T'IPABIIYHUX MOTOPIB.
TpuBanictb 3anaTTa: 90 xBuuH (2 akanemiuni roaunu). Ilogarox o 9:00.

Tun 3anarra: [Ipaktuyauii nexcuko-aHamiTHuHui iHTeHcuB (CLIL) 3 rinuOokuM 3aHypeHHSIM Y
TEXHIYHY TEPMIHOJIOTiI0, YATAHHSIM aBTEHTHYHUX MOCIOHMKIB Ta €JIeMEHTaMH AMIJIOMAaTHYHOIO
iHxeHepHoro nuctyBaHHs (Blame-free reporting). MakcumainbHa OIiHKa 32 BUKOHAHHS 3aBJaHb —
100 6aJis.

1. DYHIAMEHTAJIBHE METOAOJIOI'TYHE OGITPYHTYBAHHSA TA META 3AHSTTSA
[IpoTsirom mnomnepenHix mNpakTHUYHUX 3aHATH (Ne 34-38) CTyAEHTH-MEXaHIKHM BHUBYAIM CHIIU
(cratuka/nmuHaMika), TUIM PyXiB (KiHEMaTHKa) Ta 3aco0M mepenadl eHeprii (3y0dacTi, Macosli,
JAHIIOTOB1 nepenadi, Banu). OJHaK yci LI MeXaHi3MH € TACUBHUMH — BOHH JIMIIIE MIEPeIatoTh abo
TpanchopmyroTh eHeprito. [Ipaktuane 3auatts Ne 39 dokycyerbes Ha J:kepedi Ilory:knocti (The
Prime Mover).

B aHrinoMoBHOMY TE€XHIYHOMY CBITI iCHY€ (pyHAaMEHTaIbHA JIHIBICTUYHA Ta (13MYHA PI3HULS MIXK
noHsATTMU Engine Ta Motor, sika 4acTo irHOpyeThcs B yKpaiHCHKOMY MOBCSKJICHHOMY MOBIICHHI,



7ie i coBa € CHHOHIMaMu. Po3yMiHHS 1€l pi3HMIIL, a TAaKOX 3aTHICTh OMHCATH 4-TaKTHUN ITHKII
JIBUTYHA a00 TPHUHIMM Jii aCHHXPOHHOTO €JIEKTPOMOTOpa AaHTJIHCHKOI0 MOBOIO, € KPHUTHYHOIO
HAaBUYKOIO A (DaxiBIs 3 MPUKIAJAHOT MEXaHIKH MiJl Yac poOOTH 3 IMIOPTHUM OOJIaTHAHHSIM (BiJ
BepcratiB 3 UIIK mo ausens-reneparopis).

. JIinrBicTnyHa (KOMyHIKATUBHA) MeTAa:

o YiTko po3MexyBaTH MOHATTS ENgine (IBUryH, 110 CIIOKUBAE MMATKBO i FTCHEPYE TEILIO)
ta Motor (MoTop, 1110 BUKOPUCTOBYE iICHYIOUY €JIEKTPHYHY, T1/IpaBIiyHy 200 MTHEBMATUYHY €HEPTiI0).
o OmnanyBaru anaromiro J[B3 (Internal Combustion Engine): cylinder block, piston,
connecting rod, crankshaft, camshaft, spark plug, fuel injector, valves.

o 3acBoiTH JIEKCHKY eJeKTpoMoTopiB: Stator, rotor, armature, commutator, winding,
magnetic field.

o BignpairoBatu mieciosa mukiy: intake, compress, ignite/combust, exhaust.

o 3akpinuTH HaBUYKU 6e30co00BoTO, JUILUIOMaTUYHOTO 3BITYBaHHS
(Diplomatic/Blame-free communication), OnHCyrO4YH IOJIOMKHU JABUTYHIB 0€3 MPSMHX 3BHHYBAYCHb.
. Ocgitnsa (paxoBa) mera: ChopmyBaru 31aTHICTH 3400yBaviB crenianbHOCTI 131 dnTaTH

aHrJIOMOBHI TexHiuHI macroptu (Datasheets) Ta 1HCTpyKIii 3 ekcIuTyaramii MEpBHHHHX PYIIIiB.
HaBunty ineHTHdiKyBaTH HECHpaBHOCTI (TIEperpiB, MaCIsIHE TOJOAYBaHHS) Ta JOKYMEHTYBATH X
MDKHAPOJAHOIO TEXHIYHOI MOBOIO.

. Ilcuxosoro-nenaroriuna (Trauma-Informed) mera: Tema nBUTYHIB € Ayke 00'€MHOIO.
[Ilo6 3amoOirtu korHiTUBHOMY ImepeBaHTaxkeHHI0 (Cognitive Overload), 3ansaTTs cyBopo
CTPYKTYypOBaHe 3a MPUHIMIIOM "Bij 1itoro a0 aertaneit". BukopuctoByerses "Opt-out flexibility™:
SKIIO CTYJIEHT HE PO3YyMi€ CKIIATHUX (PI3UYHHX MPOLIECIB TEPMOJAUHAMIKH, BiH MOXKE 30CEPEAUTUCS
BUKITIOYHO Ha JIGKCHYHOMY 3iCTaBJICHHI (TIepeKIIaji Ha3B Jeraseii). Bukiiagay mocTiiHO HaroJomye,
10 TOJIOBHE 3aBJaHHS — HE CKJIACTHU ICIIUT 3 TEPMOJIMHAMIKH, @ HABUUTHUCS 3HAXOOUMU NOMPIOHY
iHghopmayiro B aHTTIOMOBHOMY MaHYaTi.

®opMoOBaHi KOMIIETEHTHOCTI Ta MPOTrPaMHi pe3yJibTaTH HaB4YaHHs (3rigHo 3 OIIII):

. 3K3: 3pmaTHICTH pO3YMITH aHIJTIOMOBHY TEXHIYHY JOKYMEHTAIll0 Ta NHUCAaTH 3BiTH 0e3
€MOIIIHOTO 3a0apBICHHS.

. CKS5, CKé6: 3partHictb po3yMiTd OynoBy Ta MNPUHUUON poOOTH  NPUBOJIB,
T1ApaBIIYHUX/TTHEBMATUYHUX Ta €JIEKTPUUYHUX CUCTEM.

. PH10, PHI11: 3paTtHicTh BHKOPUCTOBYBATH (DaxoBy TEPMIHOJNOTIIO Ui PO3POOKHU
IHCTpYKLIH, po3yMiHHs crienudikauiit /B3 ta enekrpomoTopis.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OOPMAIIIMHE
3ABE3ITEYEHHS

. Texniuni 3acodm: MynbTumeniitnuil npoekrop. JleMoHcTpalis Biieo a00 BUCOKOSKICHUX
GlF-animarniii € aOGcomoTHO HEOOXiMHOIO Ui Bizyamizamii 4-TaKTHOTO LHUKIY Ta OOepTaHHS
MAar"iTHOro noJs B craropi. CTaTu4Hi KpecieHHs He e(eKTUBHI JUIsi MOBHOI IPUB'3KH 1iH (verbs of
action).

. Nemoncrpauiiinuii pexsizut (Props - ""Tactile Lexicon™): Buxmagauy mpuHOCHTH Ha
3aHATTS peayibHi (Pi3UyHI AeTali:

o BixuBanuii nopuiens 13 matyHoM (Piston and Connecting Rod).

o Caiuky 3anamoBanHs (Spark Plug).

o PoTtop po3iOpaHOro HEBEIMKOro eNeKTPOJIBUIYHA MOCTIMHOIO CTPyMY 3 MIJHOIO
oomoTtkoro (DC Motor Rotor with copper windings).

o Memoouuna npumimxa: CTyqeHTH MOBUHHI TPUMATH 111 MPEJAMETH B pyKax IiJ] 4yac

BUMOBHU TepMiHiB. Di3uyHa Bara MeTaly Ta TEKCTypa IOMOMAararoTh 3aKpIMUTH 1HO3EMHE CIOBO B
JIOBrOCTPOKOBIM TTaM'ATi.

. HaBuaabHo-MeToAn4YHe 3a0e3meueHHsi: Po6oui 3ommrtu (Student's Workbook) o6¢sirom 6-
8 CTOPIHOK 13 TeKCTaMH, TAOJIUIIMU Ta TJIOCAPIEM.
. Indgopmaniiine 3ade3mevenns: [lnarpopma LMS (Moodle / Google Classroom) s

3aBaHTaxkeHHs1 CPC.
3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTA (90 xBujuH)
1. Opranizauiiinuii eran: ETumodioris nory:knocti (The Engine vs. Motor Debate) — 10 xs.



2. Jlekcuko-mopdgogoriuauii 610k 1: Anaromis /B3 (Internal Combustion Engine
Anatomy) — 20 xs.

3. Anajirnune yntanusa: YorupurakrHuii muki (The Four-Stroke Cycle) — 20 xs.

4, Konuenryanbuuii 610k 2: Enexkrpomoropu ta ®uwigni npusoau (Motors: Electric,
Hydraulic, Pneumatic) — 15 xa.

5. IpakTukym 3 komyHikamii: Tegerpadpumit cruabr Ta Diplomatic Reporting
(Hdedexranis) — 20 xB.

6. Heopudinr, ouninroBanusa (100 6aaiB) Ta opranizauis CPC — 5 xs.

4. PO3ITOPHYTHUM CIHEHAPIM 3AHATTA TA HABYAJIBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiiaunii eran (09:00 — 09:10)

Buxkaagau (T): Good morning, engineers. Today, we look at the source of all motion in your factories
and vehicles. The Prime Movers. But before we open the textbook, we must fix a massive translation
error.

In everyday Ukrainian, we say "Motop mamuHu" or "nBuryH npanbHoi Mmamuau". We mix them up.
In professional English engineering, doing this makes you look uneducated. There is a strict rule.

. An ENGINE: Creates its own mechanical energy from heat. It burns a fuel (gasoline, diesel,
jet fuel, or even coal). If there is combustion (fire) and thermodynamics, it is an Engine. (Example:
Internal Combustion Engine - JIB3, Jet Engine).

. A MOTOR: Does NOT create energy from heat. It converts pre-existing energy (electricity,
air pressure, or hydraulic fluid pressure) into mechanical motion. It does not burn anything. (Example:
Electric motor, pneumatic motor).

Exceptions to the rule: Yes, the company is called "Ford Motor Company", and we say "motor oil"
for engines. Language is sometimes historically messy. But when you write technical specifications,
you must use the terms correctly. A CNC machine uses electric servo motors, not engines. A diesel
generator uses a diesel engine to turn an electric generator.

Today, we will dissect both.

ETAII 2. Jlekcuko-mop@ostoriunmii 6,10k 1: Anaromist IB3 (20 xB)

T: Let us begin with the masterpiece of the 19th and 20th centuries: The Internal Combustion Engine,
or ICE. We will look at a classic reciprocating engine (rmopisHeBuii 1BuryH). You already know some
of this from Practical 36 (Kinematics) where we studied the "Crank and Slider" mechanism. An
engine is just a crank and slider driven by explosions.

Task 1: The ICE Anatomy Matrix (20 6a.iB)

Instruction: Here is the exploded view (cxema 6 po3pizi) of an engine block. Read the functional
descriptions of the parts. Match the English term from the Word Bank with the correct description,
and write its Ukrainian translation.

Word Bank:

Piston, Cylinder Block, Crankshaft, Camshaft, Connecting Rod, Spark Plug, Fuel Injector, Valves
(Intake/Exhaust).

Part Functional Description in Enalish Term Ukrainian
No. English g Translation

The massive metal foundation
of the engine containing the

! cylindrical holes where the baok uuiHApis
explosions happen.
The cylindrical plug that slides

5 rapidly up and down inside the Mopiers

cylinder. It takes the direct
force of the explosion.



Part Functional Description in Ukrainian

No. English English Term Translation
The metal linkage that
connects the sliding piston to
3 the rotating shaft. (The Wlaryn
"slider" arm).
The main rotating shaft at the
bottom of the engine. It . .
. . KoninuacTtuii Bal
4 converts the reciprocating (Kosinsan)
motion of the pistons into
rotary motion.
The "doors" at the top of the
cylinder. They open to let Knanauu
5 . : ) :
air/fuel in, and open to let (BITyCKHI/BUITYCKHI)
exhaust gases out.
A secondary rotating shaft
5 with egg-shaped lobes (cams). PosnogineHuii  Bai
It pushes the valves open at the (Posmpensain)
exact right millisecond.
(Petrol/Gasoline engines
only). An electrical device that )
7 . CBIYKa 3a0aIIOBaHHSA
produces a high-voltage
electrical arc to ignite the fuel.
(Diesel & Modern Petrol). A
nozzle that sprays highly [TanmBHa  QopcyHKa
8 : . ‘
pressurized fuel directly into (IrxexTop)

the cylinder.

(Instructor's Keys: 1. Cylinder Block; 2. Piston; 3. Connecting Rod; 4. Crankshaft; 5. Valves; 6.
Camshaft; 7. Spark Plug; 8. Fuel Injector. Grading: 2.5 points per fully correct row).

(Teacher Demonstration: Teacher passes around the real piston and connecting rod). "Notice the pin
connecting them. That is called the 'Wrist Pin' (nopwnesuii naneyn). Feel how heavy it is. Imagine
this stopping and changing direction 6000 times per minute (6000 RPM). The tensile and compressive
forces we studied in Practical 34 are extreme here."

ETAII 3. Anajitnude yutanusi: YorupurakTHuii HukJa (20 xB)

T: Knowing the parts is not enough. You must be able to describe the process. The most common
ICE is the Four-Stroke Engine (HotupurtakTHuii 1BUTyH), operating on the Otto Cycle or Diesel
Cycle. A "stroke" (takr) is one full movement of the piston from top to bottom, or bottom to top.
We will read an authentic technical excerpt. Your task is to extract the verbs of action and understand
the sequence.

Task 2: Decoding the Four-Stroke Cycle (25 6aiB)

Instruction: Read the technical description of a 4-stroke gasoline engine cycle. Then, complete the
Sequencing Data Table below using "telegraphic style™ (short, precise phrases without unnecessary
grammar).

DOCUMENT: BASIC THERMODYNAMICS - THE OTTO CYCLE



Stroke 1: INTAKE (Bmyck). The cycle begins with the piston at Top Dead Center (TDC). The
camshaft opens the intake valve. As the crankshaft pulls the piston downward, it creates a vacuum
(negative pressure) inside the cylinder. This vacuum draws a highly combustible mixture of air and
atomized gasoline into the combustion chamber. The exhaust valve remains closed.

Stroke 2: COMPRESSION (Ctuck). The piston reaches Bottom Dead Center (BDC) and begins to
rise. Now, both the intake and exhaust valves are tightly closed. The rising piston violently
compresses the air-fuel mixture into a tiny volume at the top of the cylinder. This mechanical
compression causes the temperature and pressure of the gas mixture to rise significantly, preparing it
for ignition.

Stroke 3: POWER / COMBUSTION (Po6ounii xix). Milliseconds before the piston reaches TDC
again, the spark plug fires, emitting a high-voltage spark. The compressed air-fuel mixture ignites
instantly. The resulting chemical explosion generates massive heat and rapidly expanding gases.
These expanding gases exert extreme downward force on the top of the piston, driving it down to
BDC. This is the only stroke that actually generates mechanical power.

Stroke 4: EXHAUST (Bumyck). The piston is at the bottom. The camshaft opens the exhaust valve
(the intake valve remains closed). The crankshaft pushes the piston back up to the top. The rising
piston forces the burnt, toxic exhaust gases out of the cylinder and into the exhaust manifold, clearing
the chamber. The cycle is then ready to repeat.

Sequencing Data Table (Fill in the blanks in Telegraphic Style):

Stroke Piston Intake Exhaust
Name Direction Valve Valve What happens to the gas?
(Up/Down) Status Status
= Air/fuel is drawn in Db
1. INTAKE Open Closed y
vacuum.
2. 2. 3. 4. . : :
SION _ _ | '
5.
Down  (driven
3. POWER by force) Closed Closed (Describe the
ignition/explosion)
6. 7 8
4. Closed
EXHAUST — (Describe the

E— — gas removal)

(Instructor's Keys: 1. Down; 2. Up; 3. Closed; 4. Closed; 5. Spark ignites mixture / Gas explodes &
expands; 6. Up; 7. Open; 8. Burnt gases are pushed out. Grading: 3 points per blank, plus 1 point
for overall accuracy = 25 points).

Phonetic & Semantic Focus (Teacher):

"Look at the word Combustion. Say it: /kom'bas.tfan/. It means the process of burning. The chamber
where it happens is the Combustion Chamber. If someone says 'the engine blew up’, they mean a
catastrophic failure. But inside the combustion chamber, it is supposed to 'blow up' thousands of times
a minute safely."

ETAII 4. Konuenryanbuuii 6510k 2: Enexkrpomoropu Ta ®aroigni npusoau (15 xs)



T: We now leave the dirty, loud, hot world of engines and enter the clean, silent world of Motors. In
applied mechanics, 90% of the factory equipment you maintain will be driven by electric, hydraulic,
or pneumatic motors. They do not have pistons or spark plugs.

Task 3: The Motor Technology Matrix (20 6aJiiB)

Instruction: Read the brief technical summaries of the three types of motors. Match the English
terminology with its definition.

1. Electric Motors (EnexkTtpomoTropn)

Use electromagnetism to create rotation. The two main parts are the Stator (the stationary outside
housing containing copper coils/windings that create a magnetic field) and the Rotor (the rotating
inner shaft). In DC motors, electricity is transferred to the spinning rotor using carbon blocks called
Brushes sliding against a copper cylinder called a Commutator.

2. Hydraulic Motors (I'inpomoTopn)

Use highly pressurized liquid (usually specialized hydraulic oil) pumped in from an external source
to turn a shaft. They provide massive torque at very low speeds. Used in heavy excavators and
industrial presses.

3. Pneumatic Motors (IlTneBMomoTopu / Air Motors)

Use compressed air to generate rotation. They spin extremely fast, are lightweight, and do not create
sparks, making them perfectly safe in explosive environments (like chemical plants).

Vocabulary Extraction (Match the terms):

1. Stator:

(Key: The stationary part of an electric motor with copper windings).

2. Rotor:

(Key: The rotating inner part of an electric motor).

3. Brushes & Commutator:

(Key: Components used to transfer electricity to the spinning rotor in a DC motor).

4. Hydraulic fluid: (Key:
Pressurized oil used to drive a hydraulic motor for massive torque).

5. Compressed air:

(Key: The power source for a pneumatic motor, safe for explosive environments).

(Grading: 4 points per correct conceptual extraction).

(Teacher Debrief: "If a CNC spindle needs to spin at 24,000 RPM, what do we use? An electric AC
servo motor. If an excavator needs to lift 10 tons of dirt slowly, what do we use? A hydraulic motor.
If we need a small hand drill in a factory filled with explosive gas? A pneumatic motor. Engineering
is about choosing the right prime mover for the environment.")

ETAII 5. IIpaktukym 3 komyHikanii: Teaerpadguuii cruiab Ta Diplomatic Reporting (20 xB)
T: Engines and motors break. As an applied mechanic, you must write failure reports (Maintenance
Logs).

Here, we must practice two critical English skills for the workplace:

1. Telegraphic Style: Industrial reports do not use long, poetic sentences. We cut unnecessary
words (like 'the’, 'a", 'it is"). We use nouns and passive verbs.
2. Diplomatic / Blame-Free Communication (Trauma-Informed Professionalism): Never

write "The stupid operator forgot to put oil in the engine, so he broke it." This causes conflict, HR
problems, and legal liability. You must describe the physical facts, not the human failure. Focus on
the physics, not the person. Use the Passive Voice.

Task 4: Blame-Free Diagnostic Reporting (35 6aJiB)

Instruction: Read the informal, emotional, and unprofessional notes left by a junior mechanic.
Transform them into highly professional, blame-free "telegraphic” statements suitable for an official
maintenance log. Use the technical vocabulary from today's lesson.

The Transformation Rules:

. Rule 1: Remove all names, emotions, and accusations (e.g., remove "John ruined it",
“"terrible”, "idiot").
. Rule 2: Translate everyday words into engineering terms (e.g., "hole” $\rightarrow$

"cylinder"”, "stick" $\rightarrow$ "connecting rod", "fire part" $\rightarrow$ "spark plug").



. Rule 3: State the cause (physics) and the effect (damage) using passive structures (was
damaged by, resulted in, due to).

Exercise:

1. Unprofessional Note: "The operator ran the engine without coolant, so it got super hot and
the metal melted and the piston got stuck in the hole."”

Target concepts to use: Thermal overload, cylinder, piston seizure (3akJiMHIOBaHHS MOpIHS ), lack of
coolant.

Professional Telegraphic Report:

(Key: Engine suffered thermal overload due to lack of coolant. Resulted in piston seizure within the
cylinder block.)

2. Unprofessional Note: "Someone put the wrong dirty oil in the hydraulic motor and now the
inside is scratched up and it won't spin with enough power."

Target concepts to use: Contaminated hydraulic fluid, internal scoring (moapsimunm), loss of torque.
Professional Telegraphic Report:

(Key: Hydraulic motor experienced internal scoring due to contaminated fluid. Resulted in significant
loss of torque.)

3. Unprofessional Note: "The guy driving the machine kept overloading the electric motor on
purpose. The copper wires inside got so hot they burned black and it smells like fire."

Target concepts to use: Continuous excessive load, stator windings (oOMoTku crtatopa), thermal
degradation / burnt.

Professional Telegraphic Report:

(Key: Electric motor subjected to continuous excessive load. Stator windings suffered severe thermal
degradation/burnout.)

4. Unprofessional Note: "The timing belt snapped because it was old, so the valves stayed open
and the piston smashed into them and bent them all.”

Target concepts to use: Timing belt failure, piston-to-valve contact, bent valves.

Professional Telegraphic Report:

(Key: Timing belt failure caused direct piston-to-valve contact. Resulted in bent intake and exhaust
valves.)

5. Unprofessional Note: "The spark plug is covered in thick black oily dirt because the engine
is broken and leaking oil into where the fire happens."

Target concepts to use: Spark plug fouling (3a6pynnenns), oil intrusion, combustion chamber.
Professional Telegraphic Report:

(Key: Severe spark plug fouling observed. Indicates oil intrusion into the combustion chamber.)
(Instructor evaluates Task 4 very carefully. 7 points per sentence. Focus is on the successful removal
of human blame and the correct usage of high-level technical nouns. Deduct points if the student
keeps words like “someone™ or "operator").

Teacher Debrief on Professionalism:

"Look at sentence number one. 'Engine suffered thermal overload'. This statement is a fact. It protects
the mechanic, it protects the company. Perhaps the operator forgot the coolant. Or perhaps a hose
broke while he was driving. It doesn't matter for the repair log. Your job is to document the metal,
not the man. This is how international engineering corporations communicate: with objective, cold,
precise physics."”

ETAII 6. /1eopu¢inr, ninBeageHHs miacymkiB ouinoBanHs ta opranizaunis CPC (5 xB)



Pedaexcia (Wrap-up):

T: Stop your pens, engineers. Today we moved from transmitting power to generating it.

Let’s review the 100-point total for today’s intensive session:

. Task 1 (ICE Anatomy Matrix): 20 points.

. Task 2 (Four-Stroke Cycle Decoding): 25 points.

. Task 3 (Motor Technology Extract): 20 points.

. Task 4 (Blame-Free Diagnostic Reporting): 35 points.

You can now confidently distinguish between an Engine and a Motor. You can trace a drop of
gasoline from the Intake Valve, through the Compression stroke, to its ignition by the Spark Plug,
and out the Exhaust. More importantly, you have practiced writing like a Chief Engineer —
objectively reporting a burnt Stator Winding without placing emotional blame. This fulfills your core
programmatic outcomes (CKS5, 3K3). Grades will be logged into the Moodle LMS.

Opranizauis CamocriiiHoi podortu cayxauis (CPC):

BiamoBigHo 1m0 cuial0ycy IUCHUMIUTIHM, IS 3aKpIIJICHHS HAaBUYOK pPOOOTH 3 aBTCHTUYHHUMHU
TEXHIYHUMHU TEKCTaMH CTYJCHTH BUKOHYIOTh aHAJITHYHE 3aBJaHHS BIOMA.

. 3asaanns (The Spec-Sheet Analysis):

o 3HaitniTh B Mepexi [HTepHeT aHrIoMoBHY TexHIUHY crienudikariro (Datasheet / Spec-
sheet) Oyab-IKOro IMPOMUCIOBOTO €IEKTPOJBUTYHA (HalpHUKiIaa, kommaHii Siemens, ABB, a6o
WEG) ABO 6ynp-sK0oro mpomMuciioBoro au3ensHoro auryHa (Caterpillar, Cummins).

o Bunumiite 3 mporo AokymeHTa S5 (I'Th) KJIIOYOBUX TEXHIYHUX IapameTpiB
aHrmicbkor0 MoBow (Hampukiaaa: Rated Power, Max RPM, Operating Voltage, Displacement,
Torque).

o Hanumite kopoTtkuit a63am (40-50 cmiB), y sSIKOMY MOSICHITH, JUIS SIKOTO THITY
oOnanHaHHs (BepcTaT, KOHBEEP, T€HEPaTop, TPAKTOP) HaWKpalle miaiiae e KOHKPEeTHUI pyIil,
0a3yl04nch Ha HOTO XapaKTEePUCTHKaX. BUKOPUCTOBYHTE TEPMiHOJIOTIIO CHOTOJHIIIHBOTO 3aHATTSI.

. Taiim-menexxkment (Trauma-Informed Policy): Jlemnaiin 3aBanTaKeHHS — 10 MOYATKY
HactynHoro [TpakTranoro 3auatTs Ne4(. Merta 3aBIaHHS — HE 1/ICATBHHNA MTEPEKIIa, a MOI0JTaHHS
Oap'epy nepes peaibHUMHU, CKJIQAHUMHU 3aBOJICHKUMU JOKYMEHTAMH.

. ACHHXPOHHUI KOHTpOJb: Daiin popmary PDF 13 nocunannsm Ha opurinansHuil Datasheet
Ta BAlllMM aHAI30M 3aBaHTAXUTH Ha miathpopmy LMS y posnin "Module 4: Practical 39 - Prime
Mover Specs". OuiHIOBaTUMETbCS MPABUIBHICTh BUIYYEHHSI JAHUX Ta JIOT1UHICTh 1HXKEHEPHOIO
BHCHOBKY.

METOJAUYHA PO3POBKA NTPAKTUYHOI'O 3AHATTS Ne 40

HapuanbHa qucuumnuiina: [Ho3eMHa MOBa 3a IPOQECIHHUM CIIPSIMYBaHHSIM.

Creuianbnictn: 131 «[Ipuknagna mexaHika.

OcBiTHbO-nIpodeciiina mnporpama: «Komm'torepu3oBaHi MamMHOOY/iBHI BHpPOOHHIITBA Ta
MpUKJIaHA MEXaHIKay.

3micToBuii Mmoayasb 4: [HxeHepHa (i3uka, omip MarepiaiiB Ta aHani3 gJaHux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ansrra: [Iponiecu mexaniuHoi 00poOku 1: dpe3epyBanHs, TouiHH, cBepAaiHH (Machining:
milling, turning, drilling). AHrIOMOBHa TEPMIHOJOTIS PI3aJBHOTO IHCTPYMEHTY, KIHEMaTHKU
BepcTaTiB Ta pexuMiB pizanHs (Speeds and Feeds).

TpuBanicts 3ansarTs: 90 xBunuH (2 akagemiudi roguau). [Touatok o 9:00.

Tun 3anarrsa: [lpaktuunuii nexcuko-texHonoriyauii inteHcuB (CLIL) 3 enemeHTaMu 4YuTaHHS
KpecCJIeHb, aHAJI3y PEeKHMMIB pi3aHHS Ta omucy TexHosioriyHux mnpoueciB (Process Description).
MaxkcuManbHa OIliHKA 3a BUKOHAHHSA 3aBaaHb — 100 6auis.

1. DYHIAMEHTAJIBHE METOJOJIOTTYHE OGTPYHTYBAHHS TA META 3AHSTTSI
[TonepenHi 3aHATTS 3MICTOBOTO MOy IS 4 OXOIUTIOBAIM (Pi3UKy MeTany (Hanpy:keHHs/aedopmartis),
KIHEMAaTUKy Ta JKepesa TMOTYKHOCTI (IBUTYHH). Temep MM mMepexoAuMo a0 0e3mocepeHbOro
cTBOpeHHs Aeraieir — Subtractive Manufacturing (BigaimansHe BUpOOHHUIITBO), TOOTO MPOLIECIB
MexaHI4HO1 00poOku MeTaiy pizaHHsAM (Machining).

B enoxy rimo6anizoBanoro MamuHoOyayBaHHs Oinbiricts cuctem YITK (CNC - Computer Numerical
Control), karamoriB pizanmpHOro iHCTpyMeHTY (Sandvik, Iscar, Kennametal) ta CAM-cucrem
(Mastercam, SolidCAM) mpamo0Th BHKIOYHO aHTIIHChKOI MOBOI. CydacHuii ¢axiBenp 31



cnenianbHOCTI 131 MOBHMHEH HE JMILE BMITH HAllUCATU KOJ, ajle il BIIbHO omepyBaTd 0a30BUMH
tepminamu: Bigpizustu Spindle Bix Chuck, posymitu pisuuiio misk Cutting Speed ta Feed Rate, a
TaKOX MPaBUWILHO i1IeHTH(IKyBaTH KiHeMaTuKy mporeci Turning, Milling ta Drilling.
. JIiHrBicTMYHA (KOMYHIKATHBHA) MeTa:
o OmanyBatu TepMiHOiorit0 "Benukoi Tpiliku" MexaHiuHoi o00poOku: Turning
(moquHﬂ) Milling (ppeszepysanns), Drilling (ceeponinms).

3acBoitu Ha3Bu oOyajHaHHA Ta ocHaweHHs: Lathe, Mill, Drill press, Chuck, Collet,
Vlse Spindle, Workpiece.
o BuBunTH anatomito pizanbHoro incrpymenty: Flute, Shank, Cutting edge, End mill,
Twist drill, Carbide insert.

BianpamtoBatu cunTakcuc pexxumis pizanns: Speeds (RPM, Surface speed) and Feeds
(Feed per tooth, Feed rate).
. OcBitHs (paxoBa) mera: ChopmyBaTu 37aTHICTE MaOYTHIX TEXHOJIOTIB Ta ONEPAaTOPiB
BepcraTiB 3 UITK uynTaTn aHrinoMoBHI TexHoJoT14H1 KapTH (Setup Sheets), ananizyBaTu crienudikarii
pi3abHOTO IHCTPYMEHTY Ta (POpPMYIIIOBATH 1HCTPYKIIi Isi onepaTopiB Ha 1exoBomy piBHI (Shop
Floor communication).
. Ilcuxosoro-nenaroriuna (Trauma-Informed) meta: Konrnenmis "Speeds and Feeds" gacto
BUKJIMKAE CTpax 4epe3 BEIMKY KUIbKICTh (popMmyi. Bukianau 3HiMae KOTHITMBHE HaBaHTa)KEHHS,
HaroJIOIIYIOYH, 10 CTYACHTH HE MMOBUHHI 8UKOHY6amMu CKIIAJHI PO3PAXYHKH CTIHKOCTI IHCTPYMEHTY
Ha 1IbOMY 3aHATTI. IXHg MeTa — JiHrBicTHYHA inenTH(iKaNis (BMITH 3HAHTH NOTPiOHE 3HAUECHHS B
AHIJIOMOBHOMY KaTayjo3i Ta MOSCHUTH WOTO CIIOBaMH). 3aHATTS OyAyeTbcs Ha Bi3yalbHOMY
3iCTaBJICHHI KIHEMAaTHYHHUX CXEM 13 TEPMiHAMH.
®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTi HaBYaHHs (3rigno 3 OIIII):
. 3K3: 3paTHicTh CHUIKYBaTHCS 1HO3E€MHOIO MOBOK Yy THpodeciiHOMy BUPOOHHYOMY
CEPEIOBHIIII.
. CK7, CK9: 3xatHicTh po3po0siTH TEXHOJIOTIUHI MPOILECH MEXaHIYHOI 0OpPOOKHU, pO3yMITH
MPUHIUIH POOOTH CydacHHX MeTanopizanbHux Bepceraris 3 UIIK.
o PH10, PH11: 3naTHicTh 3HaXOJUTH, aHAJII3yBaTU Ta BUKOPHUCTOBYBATH aHTJIOMOBHI JaHi 3
KaTaJoriB IHCTPYMEHTY AJIs1 BUOOPY ONTHUMAJIbHUX PEXUMIB 0OpOOKH.
2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIMHE
3ABE3INEYEHHSA
. Texniuni 3acodu: MynbTuMeniiinuii npoektop. Bisyamizamis mnponeciB € KpUTHYHOIO.
JleMOHCTpallisi KOPOTKMX BiJle0OpparMeHTiB poOOTH TOKApHOIO Ta (pe3epHOro BepCTaTiB AJs
BU3HAYEHHS TOTO, 110 00epTaeThes (IHCTPYMEHT UM 3arOTOBKA).

. JemouncTpauiiinuii pexBizut (Props - ""Tactile Lexicon™): Bukiagau BUKOpPHCTOBYE
peainbHi pizaibHi IHCTPYMEHTH:

o Kinnesa ¢pe3a (End mill).

o Cnipanbhe cBepio (Twist drill).

o TeepnocmiaBHa TokapHa miactuna (Carbide turning insert).

o CryneHTy Gi3M4HO TOPKAIOTHCS PLKYUUX KpOMOK (cutting edges) Ta kaHaBok (flutes),
MTOBTOPIOIOYY aHTJIIICHKI TEPMIHU.

. HaBuanbHo-MeTonnuHe 3a0e3medyeHHsi: PoOoui 3ommrtu (Student's Log), ¢dparmentu
peasibHUX KaTayoriB iHCTpyMeHTy (Sandvik Coromant), TEXHOJIOT14HI KapTH.

. Indgopmaniiine 3a6e3nevenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSI (90 xBuJinH)

1. Opranizaniiinuii eran: BignimaabHe BupoOHMuTBO (Subtractive Concept) — 10 xs.
(09:00 — 09:10)

2. Jlekcuko-kinemaTnunmii 6,10k 1: Besimka Tpiiika (The Big Three Machining Processes)
—20 x8. (09:10 — 09:30)

3. Konuenryanbnuii 00k 2: Anaromisi iHcTtpymenty Ta ocHameHHs (Tooling &
Workholding) — 20 xs. (09:30 — 09:50)

4. AHajgiTnyHuil npakTukym: Pe:xxmmm pizanns (Speeds and Feeds Decoding) — 20 xs.

(09:50 — 10:10)



o. IIpakTnkym 3 nucbma: CuHTaKcuc TexHoJorivanx onepauii (Shop Floor Syntax) — 15
xB. (10:10 — 10:25)

6. Jeopudinr, ouninroBanus (100 6axiB) Ta opranizaniss CPC — 5 xs. (10:25 —10:30)

4. PO3IOPHYTHUHM CIHEHAPIM 3AHATTS TA HABYAJIbBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiinuii eran (09:00 — 09:10)

Bukaanau (T): Good morning, engineers. Up until now, we have talked about physics and power.
Today, we start making chips (cTpyxka).

All manufacturing can be divided into two main ideas. You either add material (like 3D printing or
welding) — this is Additive Manufacturing. Or you take a solid block of metal and aggressively cut
away everything you dont need — this is Subtractive Manufacturing (Bignimaiabhe
pupoouunTeo). In English, the general term for cutting metal with machine tools is Machining
(Mexaniuna o0po6Oka). The person who does it is a Machinist (Bepcratauk / Oneparop UIIK).
Today we will establish the English vocabulary for the three primary machining processes that make
up 90% of all metalwork in the world. If you want to program a $500,000 DMG Mori CNC machine,
you must speak its language perfectly.

ETAII 2. Jlekcuko-kinematuunuii 0J10k 1: Besmka Tpiiika (20 xB)

T: How do we define a machining process in English? We define it by Kinematics (what is moving?)
and Geometry (what shape are we making?). In machining, we have the Workpiece (3aroroska -
the metal we are cutting) and the Cutting Tool (PizanbHuit iHCTpyMEHT).

Task 1: The Kinematics of Machining (20 6aJiiB)

Instruction: Read the technical definitions of the three fundamental machining processes. Based on
the kinematic description (what rotates and what moves linearly), match the English Machine name
(1-3) and Process name (4-6) with the correct description (A-C).

Word Bank:

. Machines: Lathe (Tokapuuii Bepctar), Milling Machine / Mill (®pe3sepuuii Bepcrar), Drill
Press (CBepymiiibHHIM BepCTar).

. Processes: Turning (Touinns), Milling (®pesepyBanns), Drilling (Cepasninns).
Descriptions (A-C):

. A. The Workpiece rotates at high speed around a central axis. The single-point Cutting Tool
is strictly stationary (it does not spin). The tool moves linearly along the axis to peel away material,
creating cylindrical (round) parts like shafts and pins.

. B. The multi-point Cutting Tool rotates at high speed in a spindle. The Workpiece is securely
clamped to a table and does not spin. The table moves the workpiece in multiple directions (X, Y, Z
axes) against the rotating tool to create flat surfaces, pockets, and complex 3D profiles.

. C. The rotating Cutting Tool is plunged strictly vertically (along the Z-axis) into a stationary
Workpiece. The purpose is exclusively to create round holes.

Matching Matrix:

Description Name of the Process | Name of the Machine
(Mis) (O0s1agHaHHS)

A (Workpiece spins, tool | 1. 2.

moves)

B (Tool spins, workpiece moves | 3. 4.

XIYIZ)

C (Tool spins, plunges axially) | 5. 6.

(Instructor's Keys: A: 1. Turning, 2. Lathe. B: 3. Milling, 4. Milling Machine (Mill). C: 5. Drilling,
6. Drill Press. Grading: 3.3 points per correct cell, rounded to 20).

(Teacher Drill: Teacher holds up a pen. "If I spin this pen really fast and bring a knife to it, what
process is that?" $\rightarrow$ Class: "Turning". "If I clamp the pen to the desk, spin the knife in a
drill and move it across the pen?" $\rightarrow$ Class: "Milling". "Exactly. Kinematics defines the
terminology.")

ETAII 3. Konuenryanbuuii 6,10k 2: AHATOMist iHCTpyMeHTY Ta ocHaueHHs1 (20 xB)



T: To perform these processes, we need specific tools. The terminology here is highly specialized.
We also need Workholding (Ocuamienns s 3akpimutensst 3arotoBku) and Toolholding
(OcHatueHHs U1t 3aKPIIUICHHS IHCTPYMEHTY).

Task 2: Tooling and Workholding Anatomy (25 0aJiB)

Instruction: Read the definitions of the equipment below. Match the English term to its Ukrainian
equivalent and physical description.

Word Bank:
End Mill, Twist Drill, Carbide Insert, Chuck, Collet, Vise, Spindle, Flute.
Definition / Characteristic English Term Ukrainian
Translation
1. The main rotating shaft of the machine. On a Hnunpens
Mill, it holds the tool. On a Lathe, it holds the
workpiece.
2. A heavy mechanical device with jaws used to [Marpon (TokapHwuii)
clamp cylindrical workpieces on a lathe (typically
3-jaw or 4-jaw).
3. A clamping device used on a milling machine Jlemara (MarivaH1)
table to hold rectangular or flat workpieces
securely.
4. A precision sleeve that squeezes evenly around [{anra
a cylindrical tool shank to hold it perfectly straight
in the spindle.
5. A cylindrical milling tool with cutting edges on Kinnesa ¢pesa
the bottom and sides. Used for making pockets and
profiles.
6. A replaceable, small geometric piece of TBeprociuiaBHa
extremely hard material (Tungsten Carbide) ITaCTHHA
clamped to a lathe tool holder.
7. The spiral grooves on a drill bit or end mill that Kanaska (st
allow the metal chips (cTpyxka) to escape during B1JIBOJTY CTPYKKH)
cutting.
8. The classic tool used for making holes, featuring CripanbHe CBEpPUIO
a pointed tip and two spiral flutes.

(Instructor's Keys: 1. Spindle; 2. Chuck; 3. Vise; 4. Collet; 5. End Mill; 6. Carbide Insert; 7. Flute;
8. Twist Drill. Grading: 3 points per correct term, plus 1 point for overall accuracy = 25 points).
Phonetic Alert (Teacher): "Please pronounce Vise as /vars/ (Baiic), not 'Bize'. Pronounce Collet as
/'kol.it/ (xomit). Pronounce Flute as /flu:t/ (¢parot). Mispronouncing these on the shop floor causes
massive confusion.”

ETAII 4. Ananirnunnii npaktuxkym: Pexxnmu pizanns (20 xB)

T: You have the machine, you have the tool, you have the metal. Now, how fast do you run it? If you
guess, you will either break a $100 end mill or melt the titanium workpiece.

In English, we call these parameters Speeds and Feeds (Pe:xumu pizanns).

. Speed (RPM): How fast the spindle rotates.

. Feed (Feed Rate): How fast the tool moves through the metal.

. Depth of Cut (DOC): How deep the tool plunges into the metal.

Task 3: Decoding the Setup Sheet (25 6aJiB)

Instruction: Read the authentic excerpt from a CNC Setup Sheet for a milling operation. Translate
the technical acronyms and concepts into clear Ukrainian explanations.

DOCUMENT: CNC SETUP SHEET - OP 1 (ROUGHING POCKET)

Tool: 12mm Solid Carbide End Mill, 4 Flutes.

Material: Aluminum 6061-T6

Cutting Parameters:

. Spindle Speed (n): 8,500 RPM

. Surface Speed ($V_c$): 320 m/min



. Feed per Tooth ($f_z$): 0.05 mm/tooth

. Feed Rate ($V_f$): 1,700 mm/min

. Depth of Cut ($a_p$ - Axial): 6.0 mm

Forensic Engineering Questions:

1. What does the acronym RPM stand for, and what exactly is spinning at 8,500 RPM in this
milling operation?

Answer:

(Key: Revolutions Per Minute (O6epmu 3a xeununy). The spindle holding the end mill is spinning).
2. Explain the difference between Spindle Speed ($n$) and Surface Speed ($V_c$). Which one
measures rotational speed, and which one measures the linear speed of the cutting edge against the
metal?

Answer:

(Key: Spindle speed (RPM) is the rotational speed of the tool. Surface speed ($V_c$ in m/min) is how
fast the actual cutting edge travels linearly through the metal at its outside diameter).

3. Look at the Feed per Tooth ($f_z$) and the tool description. If this tool has 4 flutes (4 cutting
teeth), and each tooth bites 0.05 mm of metal per revolution, how much metal is removed in ONE
full revolution of the spindle?

Answer:

(Key: 0.05 mm * 4 teeth = 0.20 mm per revolution).

4, The overall Feed Rate ($V_f$) is 1,700 mm/min. What physical movement does this number
describe on the CNC machine?

Answer:

(Key: It describes how fast the machine table moves the workpiece against the spinning tool in the X
or Y axis).

5. What is the Depth of Cut ($a_p$) telling the operator?

Answer:

(Key: It dictates how deep (6.0 mm) the end mill plunges vertically (Z-axis) into the aluminum for
each pass).

(Instructor allocates 5 points per correct and fully justified English/Ukrainian answer. Emphasis on
understanding the physical meaning of the variables, not just direct translation).

ETAII 5. IIpaktukyMm 3 nucbMa: CHHTAKCHC TeXHOJIOTiYHNX onepauiii (15 xB)

T: A CNC Machinist must be able to describe the manufacturing process formally. You cannot say
"The machine spun the block and I cut it." You must use professional Shop Floor Syntax. We use
Passive Voice to describe the workpiece, and Active Voice to describe machine parameters.

Task 4: Shop Floor Translation Drill (30 6axiB)

Instruction: Translate the Ukrainian descriptive sentences into formal English engineering
statements using the vocabulary provided in brackets. Pay attention to the kinematics.

1. Ukrainian: TokapHuii BepcTaT BHKOPUCTOBYETHCS Ui OOPOOKHM HMITIHAPHUYHHX JETalei
NUISIXOM 00€pTaHHS 3aTOTOBKH IMPOTH HEPYXOMOTO Pi3IIs.

(Use: Lathe, to machine cylindrical parts, by rotating the workpiece, stationary cutting tool).
English Translation:




(Key: A lathe is used to machine cylindrical parts by rotating the workpiece against a stationary
cutting tool.)

2. Ukrainian: ®pe3a 3a3Hana katacTpoQpiqHOro pylHYBaHHS Yepe3 HaAMIpHY TTTHOUHY pi3aHHs
Ta 3aHaATO BUCOKY IIoAavy.

(Use: End mill, suffered catastrophic failure, due to excessive depth of cut, too high feed rate).
English Translation:

(Key: The end mill suffered catastrophic failure due to an excessive depth of cut and a feed rate that
was too high.)

3. Ukrainian: 3aTucHITh 3aroTOBKY HaJii{HO B JI€LIaTax Iepe]] TUM, SIK BMHKATH LIIWH/ICIb.
(Use: Clamp the workpiece, securely in the vise, before engaging the spindle).
English Translation:

(Key: Clamp the workpiece securely in the vise before engaging the spindle.)

4. Ukrainian: ITix gac cBeps1iHHS KAaHABKH BiIBOJAATH CTPYXKKY 3 OTBOPY.
(Use: During drilling, the flutes, evacuate chips, from the hole).
English Translation:

(Key: During drilling, the flutes evacuate chips from the hole.)

5. Ukrainian: 11106 3MeHIIUTH 3HOC TBEPIOCIUIABHOI TNIACTUHH, ONIEPATOpP TTOBUHEH 3MCHIIIUTH
MIBUJIKICTH pi3aHHs (IIBUAKICTH IIOBEPXHI).

(Use: To reduce wear on the carbide insert, the operator must decrease, the surface speed).

English Translation:

(Key: To reduce wear on the carbide insert, the operator must decrease the surface speed.)
(Teacher Debrief: "Notice how formal and precise these sentences are. 'Evacuate chips' sounds much
more professional than 'throw away metal pieces'. 'Engaging the spindle’ is safer and more accurate
than 'turning it on'. This is the level of English expected at international manufacturing facilities.")
ETAII 6. 1leopudinr, ninBenenHs miacymkiB ouinioBanus ta oprasizaunis CPC (5 xB)
Peduiexcist (Wrap-up):

T: Stop your pens, engineers. Today we moved from theory to manufacturing reality.

Let’s review the 100-point total for this session:

. Task 1 (Kinematics of Machining): 20 points.

. Task 2 (Tooling and Workholding Anatomy): 25 points.

. Task 3 (Decoding the Setup Sheet): 25 points.

. Task 4 (Shop Floor Translation Drill): 30 points.

You can now walk into any machine shop in Europe or North America, look at a machine, and
correctly identify whether it is performing Turning or Milling. You know that a Chuck holds the metal
on a lathe, while a Collet holds the tool in a mill. You understand that RPM is rotation, but Feed Rate
is travel. You have successfully achieved the programmatic outcomes (CK7, PH10) for interpreting
machining operations in a foreign language. Your grades will be uploaded to the LMS platform.
Opranizaunis CamocriitHoi podortu cayxaudis (CPC):

BinnoBigHo 1m0 poOouoi mporpamu, Ajs IHTErpauii Bi3yalbHOIO pO3II3HABaHHS MPOLECIB 3
AQHTJIOMOBHHUM OITUCOM, CTyJIeHTH BUKOHYIOTh 3aBaanHs "CNC Process Documentation”.

. 3aBaanns (CNC Process Documentation):

o 3uaiiaite Ha YouTube Oyab-sike KOpoTKe Bifieo (10 3 XBUWIMH) MpoOIecy MeXaHIqHOT
00po6ku 3 UIIK (3a kimrououmu ciioBamu: CNC Turning, CNC Milling, High Speed Machining).

o CkomitoiiTe MOCUIIaHHS Ha BiZIEO Yy CBiil 3BIT.

o Hamumrite "3BiT Crioctepiraga” (Observer's Report) anrimiiicbkoro Moo (60-80

CITiB), OIMCABIIIH T€, III0 BU 0AYUTE Ha BiJCO.



o Bumoaeu 0o mexcmy:

1. Uitko inenTudikyiire tun Bepcrarta (Lathe ado Mill) Ta Tum mporecy.

2. Omumnite KiHeMaTuKy: mo came obepraerbes (Spindle rotates the
workpiece/tool) i 1o pyxaerbes THIHHO.

3. Ha3BiTh mioHaiiMeHIne Tpu iHCTpYMEHTH a00O €JIeMEHTH OCHAICHHS, SKi BU
nomitiim (Hampukiaa: coolant, chuck, carbide insert, end mill, chips).

. Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0

nouatky [Ipaktuunoro 3ausatts Ne4l. Ile 3aBgaHHs HEe BUMarae CKJIaJIHUX TEXHIYHUX PO3PaxXyHKIB,
a CIIpsIMOBaHE Ha PO3BUTOK HABHYOK ay/Ii0Bi3yaJIbHOTO pO3Mi3HABAHHS aHTIIOMOBHOI TEPMiHOJIOTIT B
pealbHOMY MTPOMHUCIIOBOMY KOHTEKCTI.

. ACHHXPOHHHUI KOHTPOJIb: TekcroBuii paitn popmary Word/PDF 3 nocunanssm Ha Bigeo Ta
BalllM TEKCTOM 3aBaHTaXUTH Ha Iuiatdopmy LMS y posain "Module 4: Practical 40 - Observer's
Report". OminroBaruMeThCst NpaBWIbHICTG ineHTH(iKanii mporecy (Milling vs Turning) Ta
rpaMaTH4Ha TOYHICTh BUKOPUCTAHHS aKTUBHOTI'O 1 TACUBHOTO CTaHy MPU OMKCI KIHEMATHKH.
METOJAUYHA PO3POBKA TIPAKTUYHOI'O 3AHATTS Ne 41

HaBuaabHa aucuumiina: [HozemHa MoBa 3a npodeciiiHuMm cipsmyBadHsaM. CrneniajbHicTh: 131
«[Ipuxnagna mexanika». OcBiTHBO-npodeciiina mporpama: «Komm'torepu3oBaHi MaMHOOYTiBHI
BUPOOHUIITBA Ta IPUKIIaHA MeXaHiKa». 3micToBuii Moay.Jib 4: [HxeHepHa ¢i3uKa, Omip MaTepiamiB
ta anani3 gaaux (Engineering Physics, Strength of Materials, and Data Analysis). Tema 3aHaTTs:
Iporecu mexaniunoi 06pooOku 2: JlasepHe, mia3MoBe Ta rigpoadbpasusne pizanas (Non-traditional
Machining: Laser, plasma, and waterjet cutting). AHIJIOMOBHA TE€PMIHOJIOTiSI TEPMIYHOTO PO3KPOIO
JUCTOBOTO MeETaly, 30H TEPMIUYHOTO BIUIMBY Ta nedekrtanii kpomku. TpuBasgictsb 3ansrrs: 90
xBwmH (2 akagemiudni roauum). [lowatok o 9:00. Tum 3ansaTTs: [IpakTHYHUN JEKCUKO-
texHonoriyauii inTeHcus (CLIL) 3 enemMeHTaMu YuTaHHs apaMeTPUYHUX KapT, JIarHOCTHKY SIKOCTI
pi3y (Quality Control) Ta HanMcaHHs TEXHIYHUX 3BITIB y Tenerpadguomy ctiiti. MakcumarnbHa OIiHKa
3a BUKOHaHH 3aBaaHb — 100 0aJiB.

1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSATTS
Ha Ilpaktuunomy 3anstti Ne40 Mu posrisiiain TpaaMIiiHI METOAM BiAHIMAJIbHOTO BHPOOHHUIITBA
(Turning, Milling, Drilling), ne TBepauii iIHCTpyMEHT (PI3MYHO KOHTAKTYE 13 3arOTOBKOIO, 3pi3al0ul
cTpykKy (chips). [Ipote B cydqacHomy BupooHuiTBi (Sheet Metal Fabrication) nist po3kporo metany
3aCTOCOBYIOThCs HeTpaauuiiHi metoau (Non-traditional Machining), ne ¢i3M4HOTO KOHTAKTY
IHCTpYMEHTY 3 JeTajulio HeMae. EHepris nmepenaeTbcst yepes CBITIIO, 10HI30BaHUH ra3 abo BOIy i
Ha/IBUCOKUM THCKOM.

Po6ora 3 Bepcraramu nazepuoro (Trumpf, Bystronic) ta mnazmoBoro (Hypertherm) pizanns Bumarae
B1J ¢axiBis 131 creniaabHOCTI po3yMiHHS crienn(i1vyHOT aHTTIOMOBHOI JIeKCUKH. OniepaTop NOBUHEH
Biapisuatu Kerf (mupuny pisy) Bin Dross (rpary), konrpomoBaru Heat-Affected Zone (HAZ) ta
npaBWIbHO HajamrToByBaTu AsSSist Gas (omoMixkHuil ras).

. JIiHrBicTHYHa (KOMYHIKATHBHA) MeTAa:

o OmanyBaTH JIEKCHKY TPbOX O€3KOHTAaKTHHX TexHouoriit: Laser beam, Plasma arc,
Waterjet.

o 3acBoiTH fiecioBa 3MiHM (I3UUHOTO CTaHy: to melt (naasumu), to vaporize

(eunaposysamuy), to blow away (sudyeamu), to erode (pyiinysamu epo3i€io).
BuBuutn anaromiro pi3y: kerf, dross/slag, piercing, focal point, nozzle, HAZ (Heat-

O

Affected Zone).

o BiampamtoBati  HaBHYKH 0€30c000BOro TexHiuHOrOo 3BiTyBaHHs (Blame-free
reporting) mpo sikicTh kpomku (Edge Quality).

. Ocsitn# (daxosa) mera: ChopMyBaTH 3JaTHICTh UNTATH aHTJIOMOBHI Ta0JINIII TApaMETPiB

pizanns (Cutting Charts), pozymitu crneuugikanii gonomixaux rasiB (Oxygen, Nitrogen) Ta
JOKYMEHTYBaTH Je(eKTH TEPMIYHOTO Pi3aHHS MIKHAPOAHOIO TEXHIYHOK MOBOIO.

. Ilcuxosoro-nenaroriuna (Trauma-Informed) mera: ®i3uka rmaa3Mu Ta ONTHKA Ja3epiB €
HQ/I3BUYAHO CKIamHuMu auciumuiinamu. 1100 yHHKHYTH KOTHITHBHOTO TI€pEBaHTa)KCHHH,
BUKIanad Bukopucroye npuHuun "Black Box" (YopHoi ckpunbku). CTyaeHTam He MOTPiIOHO
MOSICHIOBAaTH KBAaHTOBY MEXaHIKy T'eHepallii ja3epa 1H03eMHOI0 MOBOIO; BOHH MalOTh 30CEPEIUTUCS



BUKIIIOYHO Ha pe3ynvmami (K Ja3ep B3aEMOJIE 3 METAJOM) Ta napamempax, SiKi MOXKe 3MIHUTH
orepaTop.
®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTi HaB4YaHHs (3rigHo 3 OIIII):

. 3K3: 3paTHiCT, YMTAaTH Ta MPOAYKYBATH TEXHIYHY JOKYMEHTAIil0 (3BITH IPO SKICThH)
1HO3eMHOIO MOBOIO.

. CK7: 3patHicTh po3po0isATH Ta KOHTPOJIOBATH TEXHOJOTIYHI Tpolecd OOpoOKHM Ha
Bepcrarax 3 YIIK.

. PH10: 3HaHHSA TEXHIYHOI aHTJIMCHKOT MOBH JUIS aHAJi3y PEKHUMIB PO3KPOI JIHCTOBOTO
Marepiany.

2. JAUJAKTHUYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3ITEYEHHS

. Texniuni 3acodu: MynpTUMeniiHuid npoekTop. Bisyamizaiis € aOCOTIOTHO KPUTHYHOIO.
HeoOxigHo mnponemonctpyBatu Makpo-gortorpadii (Macro Photography) kpais meramy (Edge
Quality), po3pizaHux ia3zepoM, IIa3MOI0 Ta BOJOIO, 00 CTYJAEHTH MOOAYNIIN PI3HUIIIO.

. Jemoncrpauiiinmuii pexBizut (Props - ""Tactile Lexicon™): Bukmagau npuHOCHTH Ha
3aHATTS 3pa3KH JeTaje 3 TUCTOBOTO METaY:

o Herans 3 ynctuMm nazepauM pizom (Clean laser cut, no dross).

o Jletanp micis TUIA3MOBOIO pi3aHHS 13 CHJIBHUM YTBOPCHHSM OKAJIMHH/TpAaTy Ha
HwkHIKA kpomii (Plasma cut with heavy dross).

o CryneHTy MOBUHHI TaKTUJIBHO BIIYYTH TOCTPOTY JIa3epHOTO Pi3y Ta rpy0icTh rparty,
3aKpiruTorun ciioBa Smooth ta Dross.

. HaBuanbHo-MeToauuHe 3a0e3medeHHsi: PoOoui 3ommutu (Student's Log), dparmentu
opurinaneHux Cutting Charts (manpuknan, Bix Hypertherm).

. Indopmaniiine 3a0e3nevyenns: [Inargpopma LMS (Moodle).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSI (90 xBuJiuH)

1. Opranizaniiinnii eran: Tepmiuna necrpykuisi (Non-Traditional Machining) — 10 xs.
(09:00 — 09:10)

2. Jlekcnunnii 010k 1: TexHouiorii 0e3koHTaKTHOrO pizanus (Laser, Plasma, Waterjet) —
20 xB. (09:10 — 09:30)

3. Konuenrtyanbnuii 6,10k 2: AHaTomis pidy Ta Skicte kpomku (Edge Quality & HAZ) —
20 xa. (09:30 — 09:50)

4. AHajiTnyHe yntanHs: /lexonyBanns napamerpis Bepcrara (CNC Parameters) — 20 xs.
(09:50 —10:10)

S. IIpakTukym 3 nucsMma: ledgekrauis y Teaerpaguomy cruii (Diagnostic Reporting) — 15

xB. (10:10 — 10:25)

6. JNeopudinr, ouinwsanns (100 6axiB) Ta oprauizanis CPC — 5 xs. (10:25 — 10:30)

4. PO3IOPHYTHUI CHEHAPIf/'I 3AHATTA TA HABYAJIbBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiianii eran (09:00 — 09:10)

Buxkaagau (T): Good morning, engineers. On our last setup, we used a rotating end mill to cut a solid
block of aluminum. We created chips. But what if you need to cut out 500 car doors from a thin sheet
of steel (;ticroBuii Metan)? If you use a milling machine, it will take weeks.

To cut 2D shapes out of flat sheet metal at extreme speeds, we do not use physical tools. We use
thermal energy or extreme pressure. We melt it, vaporize it, or erode it. Today, we will study Laser,
Plasma, and Waterjet cutting. These machines do not have "Speeds and Feeds" in the traditional
sense; they have "Gas Pressure, Focal length, and Piercing delays". If you program them incorrectly,
you will melt the entire sheet into a useless piece of scrap metal. Let's learn the terminology of
destruction.

ETAII 2. Jlekcuunuii 0510k 1: TexHosorii 0e3kOHTAKTHOTO pizanus (20 xB)

T: First, we must categorize the three primary non-traditional cutting methods. They use entirely
different physics to separate the metal.

Task 1: The Cutting Technology Matrix (20 6axiB) Instruction: Read the technical definitions of
the three processes. Highlight the verb that describes HOW the metal is removed (melt, vaporize,
erode). Then match the process (1-3) with the correct English definition (A-C).



Word Bank:

. Plasma Cutting (Il.1a3mMoBe pizaHHs1)

. Laser Cutting (JIazepHe pizanns)

. Waterjet Cutting (I'izpoadpa3uBHe pizaHHs)

Descriptions (A-C):

. A. Uses highly pressurized water mixed with microscopic abrasive particles (like garnet). It

operates as a "cold cutting” process. It physically erodes (wears away) the material. Best for very
thick metals or materials that cannot tolerate heat (like titanium aerospace parts or plastics).

. B. Uses an electrically conductive, highly compressed, and superheated ionized gas (up to
20,000°C). The electrical arc melts the metal, and the high-velocity gas blows the molten metal away.
Excellent for very thick, dirty, or rusty steel plates, but leaves a rougher edge.

. C. Uses an intensely focused beam of amplified light (photons). The beam is focused through
a lens to a microscopic point, which instantly vaporizes or melts the metal. A secondary "assist gas"
(Oxygen or Nitrogen) blows the vaporized metal out of the cut. Extremely precise, used for thin to
medium sheet metal.

Matching & Verb Extraction:

English Match (A, B, | The Action Verb (How does it | Ukrainian Translation
Technology Term | or C) cut?)
1. Laser Cutting o It the
metal.
2. Plasma Cutting | It the
metal.
3. Waterjet Cutting | It the
metal.

(Instructor's Keys: 1. C - vaporizes/melts (Jlazepne pizanns); 2. B - melts (Ilnazmose pizanns); 3. A
- erodes (l'iopoabpasuene pizanns). Grading: 6.6 points per correct row, rounded to 20).

(Teacher Hint: "If you have a rusty 30mm steel plate for a bridge, use Plasma. If you have a clean
2mm steel plate for a medical device, use Laser. If you have a material that explodes or catches fire
when heated, use Waterjet.")

ETAII 3. KonuenryanbHuii 6J10k 2: AHaToMmis pi3y Ta SkicTs kpomku (20 xB)

T: When a thermal tool cuts through metal, it leaves physical evidence. Quality Control (QC)
inspectors will look at the edge of the metal to determine if your CNC program was good or bad. We
must know the exact nouns to describe what we see.

Task 2: Anatomy of the Cut (25 6axiB) Instruction: Look at the diagram of a laser cutting through
a steel sheet. Match the engineering terms from the Word Bank with their technical definitions.
Word Bank: Kerf, Dross (Slag), Heat-Affected Zone (HAZ), Piercing, Nozzle, Assist Gas.

Definition / Characteristic English Term Ukrainian
Translation

1. The actual width of the cut made by the laser or Hlupuna pizy

plasma. (If the beam is Imm wide, this is 1mm).

2. The solidified drops of melted metal that stick to the I'par / Oxanuna /

bottom edge of the sheet after cutting. [ Tmax

3. The initial action of the laser burning a hole straight [TpoGuBanHs

down through the metal before it starts moving (oTBOPY)

linearly.

4. The area of solid metal next to the cut that did not 3TB (3ona

melt, but had its metallurgical structure changed TEPMIYHOTO

(hardened or weakened) by the extreme heat. It often BILIMBY)

looks like a rainbow discoloration.

5. The high-pressure gas (Oxygen, Nitrogen, or Air) JlomomixkHMIA

used to blow the molten metal out of the kerf and cool (pixyuwmii) ra3

the lens.

6. The copper cone at the bottom of the cutting head Comuo / JTro3a

that directs the gas and protects the internal optics.




(Instructor's Keys: 1. Kerf; 2. Dross (Slag); 3. Piercing; 4. Heat-Affected Zone (HAZ); 5. Assist Gas;
6. Nozzle. Grading: 4 points per term, plus 1 point for overall accuracy = 25 points).

Phonetic Alert (Teacher): "Listen carefully. Kerf is pronounced /k3:f/ (kbopd). Dross is /dros/
(mpoc). HAZ is usually spelled out as H-A-Z or said as 'haz'. If you tell your manager The kerf is too
wide and there is heavy dross', they instantly know you are a professional.”

ETAII 4. Anajnitnude yutanus: {ekonyBanns napamerpisB Bepcrara (20 xB)

T: Now we program the machine. In traditional milling (Practical 40), we had RPM and Feed Rate.
In Laser cutting, we control power, focal position, and gas pressure.

Task 3: Reading a Laser Setup Chart (25 6aiB) Instruction: You are setting up a 4kW Fiber Laser
to cut Mild Steel (Carbon Steel). Read the authentic machine setup table. Extract the correct data to
answer the engineering questions.

DOCUMENT: TRUMPF LASER PARAMETER CHART (EXCERPT) Material: Mild Steel
(Carbon Steel S235) Thickness: 5.0 mm Laser Power Limit: 4000 W

Cutting Parameters:

Assist Gas Type: Oxygen (02)

Gas Pressure: 0.6 Bar (Low pressure)

Cutting Feed Rate: 3,200 mm/min

Focal Position (Z-Focus): +1.5 mm (Above the material surface)

Standoff Distance (Nozzle height): 1.0 mm

Piercing Sequence (2-Stage):

. Stage 1: Pulse power 2000W, Time: 0.5 sec.

. Stage 2: Continuous power, Time: 0.2 sec.

. Note: Ensure nozzle is at 3.0 mm standoff during piercing to prevent molten spatter from
damaging the lens.

Analytical Extraction Questions:

1. What specific type of Assist Gas is used for cutting this steel, and at what pressure? Answer:

_ (Key: Oxygen (02) at a very low pressure of 0.6 Bar).
2. Where is the Focal Position (the hottest point of the laser beam) set relative to the material
surface? Answer:

_ (Key: Itis set at +1.5 mm, which means the focal point is slightly above the material surface, not
inside it).
3. How fast will the laser move across the sheet metal once it starts cutting (Feed Rate)? Answer:

_ (Key: It will move at 3,200 mm/min).
4. Why does the machine automatically raise the Nozzle (Standoff Distance) to 3.0 mm during
the Piercing Sequence? Answer:

_ (Key: To prevent molten metal spatter (blowback) from flying up and damaging the optical lens).
5. Based on the Piercing Sequence, how long does the machine wait in one spot to melt the initial
hole before it starts moving? Answer:

_ (Key: It waits for a total of 0.7 seconds (0.5s + 0.2s) before moving).

(Instructor allocates 5 points per correct and fully justified English answer).

ETAII 5. IIpaktukym 3 nucbema: Jlegexranis y teaerpaguomy cruii (15 xB)

T: Cutting sheet metal perfectly requires balancing the heat and the speed. If you move too fast, the
laser will not cut all the way through. If you move too slow, the metal melts into a terrible mess.
When you inspect the cut, you must write a Quality Control (QC) report. As we practiced in Practical
39, we use Telegraphic Style and Blame-Free Syntax. Describe the physical defect using our new
nouns (Dross, Kerf, HAZ, Piercing).

Task 4: Edge Quality Reporting Drill (30 6axiB) Instruction: Translate the machine operator's
informal, emotional complaints into formal, passive-voice English QC statements suitable for a
production log.



The Transformation Rules:

. Replace informal words (ugly, messy, burned, melted drops) with technical nouns (dross,
HAZ, spatter, blowout).

. Use passive observational structures: ...was observed, ...is present, ...exhibits excessive...
Exercise:

1. Operator Complaint: "There are hard, ugly melted drops of metal stuck all over the bottom
of the cut. | have to hit them with a hammer to get them off." Target concepts to use: Excessive dross
accumulation, present on the lower edge. Professional Telegraphic  Report:

___ (Key: Excessive dross accumulation is present on the lower edge of the cut profile.)

2. Operator Complaint: "The laser got the metal way too hot and now there is a huge rainbow
burn mark expanding far away from the cut line.” Target concepts to use: Heat-Affected Zone (HAZ),
extends  excessively, beyond the cut path. Professional Telegraphic  Report:

____ (Key: The Heat-Affected Zone (HAZ) extends excessively beyond the intended cut path due to
thermal overload.)

3. Operator Complaint: "When the laser tried to make the first hole, it blew up and made a
massive crater instead of a tiny hole." Target concepts to use: Material blowout, observed during,
initial piercing sequence. Professional Telegraphic Report:

(Key: Severe material blowout was observed during the initial piercing sequence.)

4. Operator Complaint: "The gap that the laser made is way too wide, so the final part is too
small and fails inspection.” Target concepts to use: Kerf width, exceeds tolerance, resulting in
undersized dimension. Professional Telegraphic Report:

(Key: The kerf width exceeds technical tolerances, resulting in an undersized final dimension.)

5. Operator Complaint: "The laser is moving way too fast and it didn't even cut all the way
through the bottom of the steel.” Target concepts to use: Incomplete penetration, observed, due to
excessive feed rate. Professional Telegraphic Report:

__ (Key: Incomplete penetration of the material observed due to an excessive feed rate.)

(Teacher Debrief: "Look at sentence number one. 'Excessive dross accumulation is present'. This is
objective. It tells the programmer exactly what is wrong. If there is dross on the bottom, the
programmer knows to either lower the focal point or increase the gas pressure. You communicate
data, not emotions.")

ETAII 6. IeOpu¢inr, ninBeaenns miacymkiB ouinoBanHs ta opranizaunis CPC (5 xB)
Pedurexcis (Wrap-up): T: Stop the clock. Today you learned how to cut steel with light, gas, and
water.

Let’s review the 100-point total for this session:

. Task 1 (Cutting Technology Matrix): 20 points.

. Task 2 (Anatomy of the Cut): 25 points.

. Task 3 (CNC Parameters Reading): 25 points.

. Task 4 (Edge Quality Reporting): 30 points.

You can now confidently explain that a Plasma cutter melts metal, while a Waterjet erodes it. You
know that Kerf is the width of the cut, and Dross is the garbage left on the bottom. You can read a
CNC setup sheet and adjust the Standoff distance during Piercing. You have achieved the
programmatic outcomes (CK7, 3K3) for understanding non-traditional machining processes and
documenting them in professional English. Grades will be posted to the Moodle system.
Opranizaunis Camocriiinoi poooru cayxauiB (CPC): BinnosinHo 10 cuiadycy TUCIMIUTIHM, IS
po3BUTKY iHkeHepHoro MucieHHs (Engineering Decision Making), cTyieHTH BUKOHYIOTh 3aBIaHHS
3 BUOOpY TEXHOJIOTTII.

. 3asaannsn (Technology Selection Memo):

o VsaBith, mo Bu — rosnoBHuil iHxkeHep (Chief Engineer). Bam moTpiOHO Bupi3aTn
CKJIaJJHY T€OMETPHUHY JleTallb 3 MIacTuHU Tutany ToBmuHow 15 MM (15mm Titanium plate) s



aepokocMivHOi ramy3i. Llg nmeramp KaTeropuyHo HE JOMYCKA€ 3MIHHM CTPYKTYpH MeETaly Bif
narpiBanns (No Heat-Affected Zone allowed).

o Hanumrite KopoTKy ciyx00By 3amucky (Memo) anrmiiicekoro MoBoto (50-70 ciB)
IUTSL IUPEKTOPa BUPOOHHMIITBA.

o Bumoeu 0o mexcmy:

1. Bubepith nmpaBuiIbHYy TEXHOJIOTIIO 3 TphOX BUBYEHHX choroHi (Laser, Plasma,
abo Waterjet) Ta 9iTKO BKaXITh ii.

2. Aprymentyiite cBiii BUOip. [1osCHITB, oMy BH BIAXWIMIM JBa iHIII METOAN
(BukopuctoByiite Tepmin 3TB - HAZ).

3. BuxopucroByiite Tepminonorito (thermal distortion, cold cutting process,
erode).

. Taiim-menexxment (Trauma-Informed Policy): Jleqnaiin 3aBaHTa)XeHHS JOKYMEHTA — JI0

nouatky [IpaktuuHoro 3anarTs Ne42. 3aBnaHHs pO3BUBAE HABUYKM apryMEHTAIlli Ta KPUTHUYHOTO
MUCJICHHSI, BUMararo4y 3aCTOCYBaTH aHTJIIHChKY MOBY JJIsl BUPIIIEHHS 1HKEHEPHOI TUIEMH.

. ACHHXPOHHHMIT KOHTpOJab: TekcroBuit ¢aitn ¢opmary Word/PDF 3aBanTakutén Ha
KopropaTuBHy Iuiathopmy LMS y posain "Module 4: Practical 41 - Technology Selection Memo".
OmuiHOBaTUMETHCSI TPAaBUJIBHICTH i1H)KEHEpHOro BHOOpPY (mpaBWibHA BiAMOBiAL: Waterjet) Ta
JIOTIYHICTh apryMeHTallii 3 BUKOpUCTaHHAM TepMiny HAZ.

METOJAUYHA PO3POBKA NIPAKTUYHOI'O 3AHATTS Ne 42

Hapuaabna aucuumniiina: [HozemHa MoBa 3a podeciiHuM CpSIMYBaHHSIM.

Cneuianbhictb: 131 «[Ipuknanna MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IIBHI BUPOOHUIITBA Ta
MIPUKJIaJHA MEXaHIKay.

3microBuii MmonyJib 4: [mxenepHa Qizuka, onip marepianis Ta aHani3 ganux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ausitTsi: Bepcratu 3 uncnoBum mnporpamMHuM kepyBaHHAM (CNC machines). AnaTomis
BepcraTa, CHCTEMH KOOpIMHAT, OCHOBU mporpamyBaHus (G-code / M-code) ta aHrjaoMoBHHI
cuHTakcuc nedexrartii 300iB.

TpuBanicts 3anusarTsa: 90 xBunuH (2 akagemiudi roguau). [louatok o 09:00.

Tun 3ansarra: [lpaktuyauii  nexcuko-texHojoriyamii iHTeHCHMB (CLIL) 3 ememenTamu
anroputMmiydoro uyutaHHd (Code Decoding), mpocTopoBOi Opi€eHTalii Ta KOMYHIKaTHBHOI'O
MOJIETIIOBaHHS MPOMHUCIOBUX IHIMIEHTIB. MakcuMaibHa OIliHKa 32 BHUKOHAaHHS 3aBaaHb — 100
oaJiB.

1. DYHIAMEHTAJIBHE METOJAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTS
Ha nonepennix mpaxtuuHux 3aHAITTAX (Ne 40 ta Ne 41) Mu BUBYanM TpaauLiiHYy KIHEMAaTUKY
MexaHiqHo1 00poOku (Turning, Milling) Ta HeTpaauuiiini Mmeroau po3kporo metany (Laser, Plasma).
VY KJ1lacHYHOMY MaIIMHOOYAYBaHHI MHUHYJIOTO CTOJIITTS KEPYBaHHS LIMMHU MPOLlecaMu 3111 CHIOBAIOCS
orepaTopoM BpyuyHy, 3a gomoMororo MaxoBukiB (handwheels). Cywacne kom'toTepu3oBaHe
BUPOOHUIITBO MOBHICTIO BUKJIIOYAE JIOAMHY 3 KOHTYpPY Oe€3mocepeqHboro (pi3MYyHOro KepyBaHHS
pyxom. 3amicts M's3iB BukopuctoByetbest CNC (Computer Numerical Control).

Moga UIIK — 11e Mi>kHapo/iHa TEXHIYHA aHTJIIHCHKA. Y ¢l iHTepdericu korTposepis (Fanuc, Siemens,
Haas), noBimomienns mpo nomuwiku (Alarms), kepiBHHIITBA 3 eKcIuTyatarlii Ta cam koj (G-codes)
po3pobiieHi anrmiicbkor. daxiBenp 31 cremianbHOCTi 131 MOBUMHEH cnpuiMaTH aHTIINACBKY He
MPOCTO SIK 3aCi0 CHUIKYBaHHS, a SIK €JUHUNA THCTPYMEHT aIrOPUTMIYHOI B3a€MO/IIT 3 MAILIMHOIO.
Jlane 3aHATTS po3poOJieHe ISl TOM0JIaHHS Oap'epy MK BEPCTATHHUM 3aJ1i30M Ta KOMIT'FOTEPHUM
KOJIOM, IepeBoAAYM (Pi3uuHi Aii MAIIMHYU Y YiTKI QHTJIOMOBHI JIIHTBICTHYHI KOHCTPYKII.

. JlinrBictnuna (KOMyHiKaTHBHA) MeTa:

o Posmm¢ppyBati Ta 3acBOITM  KJIIOYOBI  a0OpeBiaTypH  KOMIT'IOTEPH30BAHOTO
BupobuunTBa: CNC, CAD, CAM, MCU, ATC, WCS.

o OmanyBatu nekcuky apxitektypu UYIIK: servo motor, ballscrew, linear guide,
absolute/incremental positioning, origin, offset.

o CcdopmyBaTu HaBHUKHU JTIHTBICTUYHOTO JEKOyBaHHS MalIMHHUX koMaHa (G-code Ta

M-code) y Tenerpaduuii TEXHIYHUN CTHIIb aHTJTIHCHKOT MOBH.



o BinmparroBatu 3actocyBanHs mnacuBHOro crany (Passive Voice) ta 6e30c000BUX
koHCTpyKIlid (Blame-free reporting) mist mokymeHTyBaHHs aBapiiHux cutyamni (Crashes,
Collisions).

. OcsiTHs (¢paxoBa) meTa: ChopmyBaTH 31aTHICTh MAaHOYTHIX TEXHOJOTIB, MPOTPaMiCTIB Ta
orepaTopiB igeHTH]iKyBaTH anapatHi koMmrnoHeHTr cuctemu UIIK, unratu 6a30Bi OJI0KH KEPYIOUHX
Iporpam Ta pO3yMITH JIOTIKY CUCTEM KOOPAHMHAT (JIeTall Ta BEpCTara).

. Ilcuxosoro-nenaroriuda (Trauma-Informed) mera: IlporpamyBanHs (HaBiTH 0a3oBe)
4acTO BUKIIMKAE y CTYACHTIB CTpax IMOMUJIKH, OCKUIbKH aBapis BepctaTta 3 UIIK komrye necarku
THCSY AosapiB. Buknanau BukopuctoBye npunimn Safe Sandbox (Besmeunoi micounwui). G-kox
MO/IA€ThCS HE SIK BUIA MaTeMaTHKa, a sIK 3BUYaiiHa 1HO3eMHA MOBa, IO CKJIAJA€ThCA 3 MiJMeTa
(Mamuna), npucynka (Pyxaiics) Tta oOcraBuam Micis (1Mo koopauHaTax X, Y). OIIHIOETBCS
3/IaTHICTh MOSACHUTH WO MawuHa 3pobumsy, a He 3AaTHICTb CAMOCTIMHO HAMKMCATH CKJIaJHUNA MaKpoc

3 HYJISL.
®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTu HaBYaHHsA (3rigHo 3 OIIII):

. 3K3: 3naTHiCTh HpaIfoBaTH 3 aHIJIOMOBHOIO TEXHIYHOIO JOKYMEHTAIlI€l0 Ta iHTepdeiicamu
oOJIaTHAHHS.

. CK7, CK9: 3parnicte nporpamyBatu Ta HajamToByBatn cucrtemu UIIK, obuparu
ONITHMAJbHI CUCTEMH KOOp/WHAT.

. PH10, PH11: 3garHicTs (OpMYITIOBaTH TEXHOJIOTIYHI KOMaHAM aHTJIHCHKOIO MOBOIO Ta

3MIIACHIOBATH JIarHOCTHKY POOOTH BepcTara.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3IIEYEHHS

. Texniuni 3aco0u: Mynprumeniitanii kommieke (mpoekrop, I1K). O0oB's13k0Ba 1eMoHCTpaITis
cumynsTopa criiiku UIIK (manpuknaa, Haas Simulator abo Bi3yanizatopa B Mastercam/SolidCAM).
CTyneHTH IOBUHHI 0a4HTH, K PSIOK KOy IEPETBOPIOETHCS HA (DI3MYHUI pyX HaA CKpaHi.

. NemouncTpauiiinuii pexBizut (Props - "Tactile Lexicon™): Bukigamaud BHKOPHCTOBYE
(dbparMeHT pealibHO1 KyJIbKOBO-TBUHTOBOI niepenadi (Ballscrew and nut) abo niHiitHOT HampaBs0YOi.
di3nyHa B3a€MOIis I03BOJISIE CTYICHTaM 3p03yMiTH, yomy BepctaT 3 UIIK mae HynboBuit 0@t (zero
backlash) 1 3gaTHHI HAa MIKPOCKOITIYHI EPEMIIIICHHS.

. HaBuanbHo-MeTonnuHe 3ade3nedyeHHsi: PoGoui 3ommutu (Student's Log - 8 cTopiHOK),
Tabaui 6a3oBux G-KoAiB, GparMeHTH OPUTIHAIBHUX MOBIIOMIICHB PO oMK (Alarm Logs).

. Indgopmaniiine 3a6e3nevyenns: [Inarpopma LMS.

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSTTSI (90 xBujuH)

1. Oprani3zauiiinuii eran: EBosronis kourposro (Big m'a3iB 1o mikpounnis) — 10 xs. (09:00
—09:10)

2. Jlexcuko-anapatuuii 60k 1: Anatomist mosky UIIK (CNC Hardware Anatomy) — 20
xB. (09:10 — 09:30)

3. Konuenryanbuuii 60k 2: Ipocrip Ta Koopaunatu (WCS & Coordinate Geometry) —
15 xB. (09:30 — 09:45)

4, Aunanitnune yntanus: {exoxyBannsi moBu G ta M (G-Code Translation) — 25 xs. (09:45
—10:10)

S. IIpakTukym 3 komyHikauii: 3sitryBanns npo asapii (Crash & Alarm Reporting) — 15 xs.
(10:10 — 10:25)

6. Jeopudinr, ninBenenns nmiacymMkiB oninoBanus (100 6a1is) Ta opranizanis CPC — 5 xB.
(10:25 —-10:30)

4. PO3ITOPHYTHUM CIHEHAPIM 3AHATTSA TA HABYAJIbHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauiiianii eran (09:00 — 09:10)

Bukaagau (T): Good morning, engineers. The time is exactly 9:00. So far, we have studied the
physics of metal and the cutting tools. But who holds the tool?

Sixty years ago, a human operator stood in front of a lathe, turning heavy metal handwheels,
constantly measuring, and making decisions. Today, humans are too slow, too inaccurate, and too
expensive. The human brain has been replaced by the MCU (Machine Control Unit). The human
muscles have been replaced by Servo Motors.



This system is called CNC (Computer Numerical Control). A CNC machine is essentially a giant
industrial robot that happens to have a cutting tool attached to it. The machine does exactly what it is
told. If you tell it to spin at 10,000 RPM and plunge straight through the steel table, it will not argue.
It will do it, and it will destroy itself in seconds.

Today, we will learn the English vocabulary of the machine's hardware, its coordinate system, and its
programming language. You must learn to speak CNC. Let’s power on.

ETAII 2. Jlekcuko-anapatHuii 6,10k 1: Anaromis mo3ky UIIK (20 xB)

T: A CNC machine is divided into three systems: the Computer (Software), the Electronics (Control),
and the Mechanics (Motion). We need to know the English terminology for how a digital command
becomes a physical movement.

Task 1: The CNC Hardware Lexicon (20 6aJiB)

Instruction: Read the technical definitions of the core CNC components. Match the English term from
the Word Bank with its operational description and provide the Ukrainian translation.

Word Bank:

Machine Control Unit (MCU), Automatic Tool Changer (ATC), Servo Motor, Ballscrew, Encoder,
Linear Guideways.

Part | Operational Description  in | English Term Ukrainian

No. | English Translation

1 The "Brain" of the machine. The Critika YIIK / Biiok
industrial computer screen and KepyBaHHs

keyboard where the operator loads
programs, monitors coordinates,
and clears alarms.

2 Extremely precise electric motors CepBOABHUTYH
attached to each axis (X, Y, 2).
They provide the physical force to
move the heavy machine tables.

3 A robotic carousel or magazine that [puctpiii
holds many different cutting tools. aBTOMATHYHOI
It automatically swaps a drill for an 3MIHH IHCTPYMEHTY
end mill in seconds without human (TTA3I)
help.

4 A highly precise mechanical screw KynbkoBo-
with ball bearings running inside TBHHTOBA Iepeaada
the threads. It converts the rotary (KT'IT)

motion of the servo motor into ultra-
smooth linear motion.

5 The ultra-smooth, low-friction steel Jliniitui

rails that the machine table slides HAaIpaBJIsrOYi
on. They support the massive
weight of the workpiece.

6 A digital sensor attached to the Enxonep ([darumk
motor. It acts as the "eyes" of the 3BOPOTHOTO
CNC, constantly sending exact 3B'I3KY)

position data back to the MCU
(feedback loop).

(Instructor's Keys: 1. Machine Control Unit (MCU); 2. Servo Motor; 3. Automatic Tool Changer
(ATC); 4. Ballscrew; 5. Linear Guideways; 6. Encoder. Grading: 3.3 points per completely correct
row, rounded to 20).

(Teacher Demonstration: Teacher shows a slide of an open-loop vs. closed-loop system). "The
Encoder is what makes CNC safe. If the MCU tells the Servo Motor to move 100 millimeters, the
Encoder verifies: "Yes, we moved exactly 100.000 millimeters." Without the English vocabulary of
these parts, you cannot order spare parts from a foreign supplier.”

ETAII 3. Konuenryanbuuii 6510k 2: IIpoctip Ta Koopaunaru (15 xB)




T Before we can write code, we must understand the space the machine lives in. CNC machines use
the Cartesian Coordinate System (/lekapToBa cuctema koopauHat). But there is a massive conceptual
problem that operators face: the machine has its own Zero point, and the workpiece has a completely
different Zero point.

Task 2: The Spatial Geometry Vocabulary (15 6aJiB)

Instruction: Read the rules of CNC space. Complete the sentences by filling in the blanks with the
correct English terms provided below.

Vocabulary Bank:

Origin (Zero Point), Work Coordinate System (WCS), Machine Zero (Home), Absolute Positioning
(G90), Incremental Positioning (G91), Offset.

1. Every movement must start from a specific point in space ($X=0, Y=0, Z=0$). This central
point is called the
(Key: Origin / Zero Point)

2. The manufacturer sets a permanent, unchangeable zero point at the extreme physical corner
of the machine's travel limits. This is called . When you turn the machine on,
it must always return here first.

(Key: Machine Zero / Home)

3. The operator cannot program from the Machine Zero, because it is too far away. The operator
sets a new, temporary Zero Point directly on the corner of the metal block they are cutting. This new
grid is called the :

(Key: Work Coordinate System / WCS)

4. The mathematical distance between the Machine Zero and the Workpiece Zero is called the
. The operator must type this value into the MCU.

(Key: Offset)
5. There are two ways to tell the tool to move. If you tell the tool to go to an exact coordinate on
the grid (e.g., "Go to X50 Y50"), regardless of where the tool is right now, this is called

(Key: Absolute Positioning / G90)

6. If you tell the tool to move a specific distance from its current location (e.g., "Move +10mm
in X from where you are right now"), this is called
(Key: Incremental Positioning / G91)

(Instructor allocates 2.5 points per correct fill-in. Max 15 points).

ETAII 4. Ananituune untanus: JlekonyBanust MoBu G ta M (25 xB)

T: Now we look at the language itself. G-code (Preparatory functions) controls the Geometry — how
the tool moves. M-code (Miscellaneous functions) controls the Machine hardware — spindles,
coolant, doors.

G-code is not magic. It is just extremely short, telegraphic English instructions.

o GO0 = Rapid Traverse (I1IBuake mo3uiionyBants - don't cut).

. GO01 = Linear Interpolation (Jliniiina inTepmossiis - cut in a straight line at a specific Feed
Rate).

. G02/G03 = Circular Interpolation (Kpyrosa intepmosnsiiis - cut in an arc clockwise / counter-
clockwise).

. MO03 = Spindle ON (Clockwise).

. MO5 = Spindle STOP.

. M08 = Coolant ON.

Task 3: Code Decoding and Translation (30 6a.iB)

Instruction: You are reading a block of G-code on the MCU screen. Your task is to translate the raw
alphanumeric code into clear, professional English sentences explaining EXACTLY what the machine
is about to do. Use verbs of motion and technical nouns.

THE CODE BLOCK:

N100 T2 M06

N110 S8000 M03

N120 GO0 X0 YO

N130 G43 Z50.0 H02



N140 M08
N150 G01 Z-5.0 F300

The Decoding Matrix:

Line | Raw | English Translation (What physical action happens?)
Code
N10 | T2 The ATC (Automatic Tool Changer) changes the current tool to Tool Number 2.
0 MO6

N11 | S800 | 1.
0 0
MO3

(Key: The spindle turns ON in a clockwise direction at a speed of 8,000 RPM).
N12 | GO0 | 2.

YO0

(Key: The machine moves rapidly (without cutting) to the X=0 and Y=0
coordinates of the part).
N13 | G43 | (Teacher helps with this complex one): The machine applies tool length

0 Z50.0 | compensation and moves safely down to 50 mm above the part.
H02

N14 | M08 | 3.

0

(Key: The cutting fluid (coolant) pump is turned ON).

N15 | GO1 | 4.
0 Z-5.0
F300

(Key: The tool plunges down in a straight line to a depth of -5.0 mm into the metal,
cutting at a Feed Rate of 300 mm/min).

(Instructor Grading: 7.5 points per correct translation block (1, 2, 3, 4). The focus is on forming
complete English sentences that describe physical reality based on the code. Emphasize verbs like
"turns ON", "moves rapidly", "plunges™).

Teacher Debrief on Trauma-Informed Coding:

"Look at N120 and N150. Why does N120 use GO0, and N150 use G01? If the operator made a typo
and wrote GO0 Z-5.0, what would happen? The machine would plunge into the solid steel at maximum
speed (30 meters per minute) instead of a slow cutting feed. This is why we decode. You must read
the code and visualize the physical crash before it happens.”

ETAII 5. IlpakTukym 3 komyHikamnii: 3BiTyBanHsi mpo aBapii (15 xB)

T: Despite our best programming, crashes happen. An offset is entered wrong, a tool breaks, or the
workpiece comes loose. When a $500,000 machine crashes, management requires an Incident Report.
As we learned in previous lessons, engineering English uses Blame-free, Passive Voice reporting.
You do not write, "l forgot to measure the tool, so I crashed the spindle into the chuck." This is
emotional and legally dangerous. You write, "A catastrophic collision occurred between the spindle
and the chuck due to an unverified tool length offset."”

You must focus on the physics, the hardware, and the code.

Task 4: Blame-Free Alarm and Crash Reporting (35 6axiB)




Instruction: Below are informal, panic-driven statements from a junior operator after an incident.
Translate them into formal, telegraphic English maintenance log entries. Use the passive voice and
the vocabulary from this lesson (ATC, Tool offset, G-code, Spindle, Collide, Overload).

The Transformation Rules:

. Rule 1: Eliminate the words "I", "He", "Forgot", "Stupid".

. Rule 2: Replace informal descriptions with exact CNC terminology.

. Rule 3: State the cause and effect scientifically.

Translation Drill:

1. Panicked Operator: "I pushed the start button and the tool moved way too fast into the metal

and snapped in half because | typed GO0 instead of GO1 by accident.”

Target concepts to use: Catastrophic tool fracture, occurred due to, incorrect rapid traverse command
(G00), during material engagement.

Formal Report:

(Key: Catastrophic tool fracture occurred due to an incorrect rapid traverse command (G00) during
material engagement.)

2. Panicked Operator: "The carousel that holds the tools got jammed and dropped the big drill
onto the table.”

Target concepts to use: ATC (Automatic Tool Changer), mechanical jam/failure, resulted in, tool
dropping.

Formal Report:

(Key: A mechanical failure in the ATC (Automatic Tool Changer) resulted in the tool dropping onto
the machine table.)

3. Panicked Operator: "I didn't tighten the vise enough, so when the cutter hit the block, the
block flew out of the machine and hit the safety glass."”

Target concepts to use: Insufficient workpiece clamping (workholding), resulted in, part ejection,
during milling operations.

Formal Report:

(Key: Insufficient workpiece clamping resulted in part ejection and collision with the safety enclosure
during milling operations.)

4. Panicked Operator: "The screen says 'Axis Overload' because the table tried to move but the
linear rails are totally stuck and dry without oil."

Target concepts to use: Axis servo overload alarm, triggered by, severe friction, on unlubricated
linear guideways.

Formal Report:

(Key: An axis servo overload alarm was triggered by severe friction on the unlubricated linear
guideways.)

5. Panicked Operator: "The spindle smashed straight down into the metal chuck and ruined the
bearings because the Z-axis offset was totally wrong."

Target concepts to use: Severe collision, occurred between spindle and chuck, caused by, incorrect
Z-axis work offset.

Formal Report:

(Key: A severe collision occurred between the spindle and the chuck caused by an incorrect Z-axis
work offset.)



(Instructor evaluates stringently. 7 points per perfectly formed passive sentence. If the student
includes any emotional language or direct blame, deduct points immediately. This is training for
corporate communication).

ETAII 6. leopudinr, mixBeaenHs miacyMkiB oniHioBanHs ta oprauizauis CPC (5 xB)
Pedaexcis (Wrap-up):

T: Stop the clock. Excellent concentration today, engineers.

Let’s review the 100-point total for this critical session:

. Task 1 (CNC Hardware Anatomy): 20 points.

. Task 2 (Spatial Geometry Vocab): 15 points.

. Task 3 (Code Decoding): 30 points.

. Task 4 (Crash Reporting Syntax): 35 points.

Today, you bridged the gap between mechanics and software. You now know that the MCU
commands the Servo Motor, but it is the Encoder that checks the work. You can look at a line of G-
code (GO1 Z-5.0) and visualize the physical cutting action. Most importantly, you know how to write
an incident report that protects the operator and clearly identifies the technical failure. You have met
the programmatic outcomes (CK7, CK9, 3K3) for CNC basics in a foreign language. Grades will be
synchronized with the LMS.

Opranizaunis Camocriitnoi poooru cayxauis (CPC):

BignoimHo 1m0 cminalycy IUCHMILIIHM, Ui IHTErpamii Bi3yaldbHOTO pO3Mi3HABaHHS KOAY Ta
TEXHIYHOTO MHChMa, CTY/IEHTH BUKOHYIOTh 3aBaaHHa "Virtual Crash Investigation".

. 3apaannda (Virtual CNC Crash Investigation):

o 3uaiifite Ha YouTube Bimeo 3i 300smu UIIK (BUKOPHCTOBYITE MOIIYKOBUN 3aIUT:
CNC Crash compilation, CNC spindle collision). Bubepite 0uH KOHKpETHUH IHIIUICHT (aBapio),
SIKAH TPpHUBA€ KIJIbKa CCKYHA.

o CkomitoiiTe MOCHIIaHHS HA BiZIeO y CBiH 3BIT Ta BKaXITh TaMKO]I aBapii.

o Hanumite "3BiT mpo poscminyBanus iHmuaeHty" (Incident Investigation Report)
aHTIichKoI0 MOBOIO (60-80 cItiB), BUKOPUCTOBYIOUH 0€30c000BUi TenerpadHU CTHIIb, SIKHH MU
MIPaKTUKYBaIU y 3aBaaHHi 4.

o Bumoeu 0o mexcmy:

1. Bkaxits Tun Bepcrara (Lathe a6o Mill) Ta siki netani 31TKHynucs (HanpuKiIaz,
tool holder collided with the vise).

2. Bucynbre mnpodeciiiHy rinmoresy mnpo NpUYMHY aBapii. BukopuctoByiite

TepMmiHoorito (MoxiauBa mommika B G-komi, incorrect offset, insufficient workholding, spindle
overload).

3. 3anporoHyiTe MPEBEHTHBHY [il0 (preventative measure) — HaNpUKIAI,
Verify G-code in simulator before execution.
. Taiim-menexxment (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0

noyatky IIpaktuunoro 3aHatTs Ned3. 3aBaHHS CTUMYIIOE aHAJITUYHE MUCIIEHHS, BUMaralouu He
IIPOCTO AUBUTHCS BIJ€O, @ pO30MpPATH HOTO K 1H)KEHEPHUI JETEKTUB, BUKOPUCTOBYIOUU NPOQECIiHY
aHIITIHCHKY.

. ACHHXPOHHUI KOHTPOJb: TexcToBuii paiin popmaty Word/PDF 3 nocunanssm Ha Bizeo Ta
BalllUM 3BITOM 3aBaHTaXUTH Ha twiatpopmy LMS y posnmin "Module 4: Practical 42 - Crash
Investigation". OIiHIOBATUMEThCS MPABMWIBHICTh BHUKOPUCTaHHS macuBHOro crany (Blame-free
syntax) Ta JIOT1YHICTb 1H)KEHEPHO] IoTe3u.

310 «IHIMPOBCHKUI MPO®ECIMHUNA TEXHOJOITYHUI KOJIEK»
METOAUYHA PO3POBKA ITPAKTHYHOI'O 3AHATTSA Ne 43

Hapuaabna aucumnmniina: [HozemHa MoBa 3a npodeciiHuM CpSIMYBaHHSIM.

CrneniaabHicTb: 131 «[IpuknagHa MexaHikay.

OcBiTHbO-nIpogeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IBHI BUPOOHUIITBA Ta
MPUKIIAJHA MEXaHIKay.

3microBuii monyJb 4: [HxeHepHa (i3uka, onip marepianis Ta aHami3 ganux (Engineering Physics,
Strength of Materials, and Data Analysis).



Tema 3anarTa: Cucremu aBToMaTn3oBanoro npoekryanns (CAD, CAM, CAE). Tepminonorist 3D-
MOJICITIOBAHHS, CUMYJIAII (DI3WYHUX TPOIECIB Ta TeHepalii Kepyruyux mporpam. AHTIIOMOBHUMA
iHTEepdeiic IHKEHEPHOTO MPOrPaMHOT0 3a0€3MeYeHHS.

TpuBasicts 3anaTts: 90 xBuanH (2 akageMiuni rogunn). [Togarok o 09:00.

Tun 3ansarra: [Ipaktnyanii nekcuko-texnonoriyanii iHtencus (CLIL) 3 enementamu nudpoBoi
rpaMoTHOCTI, nekoayBaHHs iHTepdeiiciB (Ul Decoding) Ta anaiizy )utreBoro nukiry Bupody (PLM
- Product Lifecycle Management). MakcuManbHa olliHKa 32 BAKOHaHHS 3aBaaHb — 100 6aiB.

1. DYHIAMEHTAJIbHE METOAOJIOI'TYHE OGIPYHTYBAHHS TA META 3AHSTTSA
Ha Ipaktrunomy 3anarti Ned2 mMu nocnimkyBanu anapatHy yactuHy Beperaris 3 UIIK (CNC) ta
MOBY ixHbOTO criiyikyBaHHS (G-code). [IpoTe sxoaeH iHkeHep cboroH1 He muie G-KoJI IS CKJIaTHUX
3D-neraneit Bpyuny. CyuyacHe mamnHoOyayBaHHs 0azyeTbest Ha KoHIenii Hudposoro aBilinuka
(Digital Twin), ne nerans croyarky Mamoetbest (CAD), mOTIM TeCTyeThCsI Ha BipTyallbHUN PO3PHB
gy 3ruH (CAE, 3 ynM My 9acTkoBo ctukanucs Ha [Ipakruanomy Ne34), 1 uire moTiM KOMITHOTEp caM
pO3paxoBye TPAEKTOPItO IHCTpYMEHTY Ta reHepye G-kox (CAM).

s daxiBus 31 crienianbHOCT 131 «[IpukiiagHa MexaHika» 3HAHHS aHTITICHKOT MOBH Y i cdepi €
HE MPOCTO IEpeBarow, a €IMHUM KIIFo4YeM a0 mpodecii. Yci mpoBigHI 1HIYCTpialbHI MPOrpaMu
(SolidWorks, Siemens NX, Mastercam, ANSYS) wmaroTe aHrioMoBHe sapo. JlokamizoBaHi
(mepekiaieHi) Bepcii 4acTo MICTATh KPUTUYHI MOMIJIKH TIEPEKIIaay, IKi MOKYTh IPU3BECTH JI0 aBapii

Ha BUpOOHUNTBI. ToMmy CBITOBUH CTaHAapT — TNpPaLIOBaTH BHUKIIOYHO B OPUTIHAIBHOMY
aHTJIOMOBHOMY 1HTEpeiici.

. JlinrBictnuHa (KOMyHiKaTHBHA) MeTa:

o Uitko po3mexxyBaTu Ta 3acBoitu akponimu CAX: CAD, CAM, CAE.

o OmanyBaTH JIGKCHUKY TBepaoTiibHOro MoxeitoBanHs (Solid Modeling): extrude,
revolve, chamfer, fillet, sketch, constraint, mate, assembly.

o 3acBoiTH TEepMIiHOJOTi0 KiHIeBo-enemeHTHOro ananizy (FEA/CAE): mesh, nodes,
elements, boundary conditions, applied load, stress distribution.

o BuBuntH nmiecnoBa renepanii Tpaekropiii (CAM): toolpath generation, roughing,
finishing, post-processing, simulation.

o BinmnpaitoBatu 6e30co6oBuii cuntakcuc (Telegraphic Style) anst onucy nmporpamMHux
MTOMHJIOK Ta 300iB.

. OcsiTHs (paxoBa) mMera: ChopmyBaTu 3/1aTHICTH 37400yBadiB BUIBHO OPIEHTYBATHCS B

aHIJIOMOBHUX MEHIO IHXXEHEPHOTO IpPOrpaMHOro 3a0e3NedeHHs, YUTAaTH aHIJIOMOBHI IMiJKa3KH
(tooltips) Ta mociOHuKH (software manuals), a TakoX po3yMmiTH Oe3MepepBHUIM MOTIK JaHUX BiJ i71€i
1o roroBoi aetani (Digital Thread).

. IIcuxosoro-negaroriuna (Trauma-Informed) mera: Ilporpamne 3abe3neueHHs
IIPOMUCIIOBOT'O PiBHS Ma€ THCAY1 KHOTIOK, 1II0 BUKJIMKA€E B HOBAUKiB "iHTepdericHuil mok". Buknagau
3actocoBye minaxig Ul Scaffolding (moctymnoBa mintpumka). Mu BUBYaEMO HE SIK HATUCKATH KHOTIKH,
a JIOTIKYy IXHIX Ha3B. AKIIEHT pOOUTbCS Ha TOMY, IIO PO3YMIHHS OJHOTO aHIJIIHCBKOTO Ji€cioBa
(mampukiian, Extrude) nosBosste mparroBat y  Oymb-sikii  CAD-cucteMi  CBITY, OCKIUTBKH
TEpMiHOJIOTIS YHi(iKOBaHa.

®opMoBaHi KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yjbTaTi Hap4aHHs (3rigno 3 OIIII):

. 3K3: 3parHiCTh BHMKOPHCTOBYBAaTH aHIJIICbKY MOBY JUIs B3aeMoOJii 3 IU(PPOBUMHU
IHCTPYMEHTaMHU Ta MPOTPaMHUM 3a0€3MEUEHHSIM.

. CK7, CK10: 3n1aTHicTh NMPOEKTYBATH JeTajl MalllH 3 BUKOPUCTAHHSAM CYYaCHHUX CHUCTEM
. PH10, PH11: 3xaTHiCTh YMTAaTH TEXHI4YHI TEKCTH, MEHIO MPOrpaM Ta JOBIJIKOBI CUCTEMHU
1HO3E€MHOIO MOBOIO JJIsl BUPIIIEHHS MPUKIAIHUX 1HKEHEPHUX 3a/1a4.

2. JNJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA TH®OPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3acodu: MynpTuMeniiHuii npoekrop (abo iHTepakTuBHa manens) Ta [IK i3
BCTAHOBJICHHMHU JE€MOHCTpallifHUMU BepcisiMu nporpam (Hampukiaza, Autodesk Fusion 360,
ockinpku BoHa 00'entnye CAD/CAM/CAE B onHOMY aHrIoMOBHOMY iHTepdetici). JlemoHcTparis
peaJIbHUX BIKOH MpOrpamu € 000B'I3KOBOIO.

. JemMoHcTpaniiinuii pekBizut (Props):



Heranb, HanpykoBaHa Ha 3D-npunHTepi (hi3nuHmi 00'€KT).

Ii kpecnenns na manepi (Blueprint).

G-kox wmie€i gerani (po3apyKOBaHUM apKyml 3 nudpamn).

Mera: ¢i3uYHO TTOKA3aTH €Tany eBOJIIOIT 1HGOopMaIlii BiJ KpeciaeHHs 10 (iI3UIHOTO
BTIJICHHS Yepe3 MUPPOBUI KOJI.

O O O O

. HaBuanabHo-MeTOoAU4YHe 3a0e3nedenHsi: Po6oui 3ommtu (Student's Workbook), ckpinmoTu
aHrIIOMOBHUX naHenel inctpymenTtiB (Toolbars) 3 moscHeHHAMU.

. Indopmaniiine 3a6e3nedyennsi: [Inardpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHATTSA (90 xBuJinH)

1. Opranizauiiinuii eran: Ilapagoke Hudposoro JABiiinuka (The Digital Twin) — 10 xs.

(09:00 — 09:10)

2. Jlekcnunuii 610k 1: PosmmdpyBanns Tpiagu CAx (The CAx Triad) — 15 xB. (09:10 —
09:25)

3. Konuenrtyanbuuii 6,10k 2: Anaromiss CAD-intepdeiicy (Solid Modeling Vocab) — 20 xs.
(09:25 - 09:45)

4, Anajgitnude yutanis: Bin CAE no CAM (Simulation & Toolpaths) — 25 xB. (09:45 —
10:10)

5. IIpakTukym 3 KoMyHikanii: 3BiTyBaHHs npo copreepHi nomuiaku (Software Debugging
Syntax) — 15 xs. (10:10 — 10:25)

6. JdeOpuginr, minBeaenns niacymkis ouinroBanus (100 6axiB) Ta opranizaunis CPC — 5 xs.
(10:25 - 10:30)

4. PO3IOPHYTHUM CHEHAPIA 3AHSTTSA TA HABYAJIbBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizauniiinuii eran (09:00 — 09:10)

Buxkaanau (T): Good morning, engineers. The time is 9:00. In our previous lessons, we learned about
CNC machines, G-codes, and cutting tools. But how do we get the thousands of lines of G-code?
Welcome to the world of CAx — Computer-Aided Technologies.

In modern engineering, you do not cut a piece of metal until you are 100% sure it will work. First,
you build a "Digital Twin" (uudposuii nsitinuk) in a CAD system. Then, you test that digital twin in
a virtual physics laboratory to see if it breaks — this is CAE. Finally, you tell the computer to
calculate how the machine tool should move to cut the metal — this is CAM.

The interfaces of SolidWorks, Mastercam, and ANSY'S are written in English. Today, we decode the
menus. If you know these verbs and nouns, you can navigate any engineering software in the world.
Let’s initialize the system.

ETAII 2. Jlekcuunuii 610k 1: Posmm¢pyBanns Tpiagu CAx (15 xB)

T: First, we must categorize the acronyms. A professional engineer never confuses a CAD software
with a CAM software. They perform entirely different functions in the Product Lifecycle.

Task 1: The CAx Categorization Matrix (20 0a.iB)

Instruction: Read the functional descriptions below. Determine which acronym (CAD, CAM, or CAE)
matches the description, write its full English expansion, and identify a popular software brand
associated with it.

Word Bank (Acronyms):

. CAD: Computer-Aided Design (CucreMn aBTOMaTH30BaHOTO MTPOEKTYBAHHS)
o CAM: Computer-Aided Manufacturing (CucremMu aBTOMATH30BaHOi MiATOTOBKH
BHPOOHUIITBA)
. CAE: Computer-Aided Engineering (CucreMu aBTOMaTH30BaHOTO 1H)KEHEPHOTO aHAII3y /
PO3paxyHKIB)
The Scenarios:

No. | Engineering Scenario Acronym | Full English Expansion

1 You are creating a 3D digital model
of a transmission shaft. You are
drawing sketches, extruding
cylinders, and creating an assembly
of moving gears on your screen.




2 You load the 3D model into this
module. You select a 12mm end
mill, select the metal surfaces, and
the software automatically
calculates the exact toolpath and
generates the G-code for the CNC
machine.

3 You load the 3D model into a virtual
laboratory. You apply a 5000 N
torsional load to the shaft and the
software colors it red and blue to
show you exactly where the stress is
dangerously high (FEA).
(Instructor's Keys: 1. CAD (Computer-Aided Design); 2. CAM (Computer-Aided Manufacturing); 3.
CAE (Computer-Aided Engineering). Grading: 6.6 points per correct row, rounded to 20).

(Teacher Hint: "Notice the word 'Aided’. It means the computer is assisting you. The computer does
not design the part; you design it. The computer aids you by doing the math faster. The engineer is
still the brain.")

ETAII 3. Konuenryanbuuii 6510k 2: Anaromiss CAD-intepeiicy (20 xB)

T: Let us open a standard CAD system like SolidWorks or Inventor. The screen is filled with icons.
To build a 3D model, you use "Features" (Enementn). You start with a 2D drawing (Sketch) and turn
it into a 3D solid body.

Task 2: Solid Modeling Vocabulary (Feature Tree) (25 6aJiB)

Instruction: Here is a list of the most common CAD tools found on the English toolbar. Match the
English tool name (1-8) with its physical action (A-H).

The CAD Toolbar (English Terms):

Sketch (Ecki3)

Constraint / Relation (O6mexeHHs / 3a1eXHiCTh)

Extrude (BuaaBnroBaHHs)

Revolve (O6epranns)

Fillet (3kpyrnenns)

Chamfer (dacka)

Assembly (36ipka)

. Mate (Cnony4enns / YMoBa 301pKn)

The Physical Actions (A-H):

ONoGa~WNE

. A. Takes a 2D profile and pushes it out linearly into the 3rd dimension to create a solid block
or cylinder.

. B. Cuts off the sharp 90-degree corner of a part with a straight, angled cut (usually 45 degrees).
. C. A 2D drawing environment on a flat plane (X-Y). This is always step one.

. D. A mathematical rule applied to a 2D drawing (e.g., making a line perfectly horizontal, or
making two circles concentric).

. E. Takes a 2D profile and spins it 360 degrees around a centerline to create round objects like
shafts or wheels.

. F. Rounds off the sharp edge of a part with a smooth radius to reduce stress concentrations.

. G. The command used inside an Assembly to stick two separate parts together (e.g., telling a
bolt to fit perfectly inside a hole).

. H. An environment where you bring multiple individual parts together to build a complete
machine.

Matching Matrix:
English Term | Match (A-H) | Translation (Mental Check)

1. Sketch Ecki3
2. Constraint OOMexeHHs / 3alIeKHICTh
3. Extrude BunasmoBanus (Exctpysis)

4. Revolve O6'emHe obepTaHHs




5. Fillet 3KpyrieHHs (pauiyc)

6. Chamfer dacka (KyT)

7. Assembly 36ipka (CkiagaHHs aeTaneii)
8. Mate Crnonyuyenns (y 30ipii)

(Instructor's Keys: 1-C, 2-D, 3-A, 4-E, 5-F, 6-B, 7-H, 8-G. Grading: 3 points per correct match, plus
1 point for overall accuracy = 25).

Phonetic Alert (Teacher): "The word Fillet in engineering is pronounced /' fil.it/ (¢ixit). Do not
pronounce it like the French word for fish (¢pine). Chamfer is pronounced /'tfeem.for/ (vamdep). If
you ask an international colleague to 'add a chamfer’, they will know exactly what you mean."
ETAII 4. Ananaituune yutannsi: Bin CAE no CAM (25 xB)

T: Once the 3D model is built (CAD), we must test it (CAE) and manufacture it (CAM). We are
going to read two software tooltips/prompts. One from a simulation software, and one from a
manufacturing software. You must extract the engineering data.

Task 3: Decoding the Digital Thread (CAE & CAM) (25 6auxiB)

Instruction: Read the two authentic software dialog boxes. Answer the forensic extraction questions
below.

DIALOG BOX 1: CAE (ANSYS SIMULATION SETUP)

Process: Finite Element Analysis (FEA) - Static Structural

Warning: The current Mesh (citka) is too coarse (3ananaro rpy6a). The geometry has been divided
into 5,000 Elements and 12,000 Nodes. For accurate stress distribution calculations near the fillet,
you must refine the mesh.

Step 1: Define Boundary Conditions (I'panuuni ymoBu). Select the back face and set it to Fixed
Support (it cannot move).

Step 2: Define Applied Load. Select the top face and apply a Force of 10,000 N directed downwards
(-Y axis).

Step 3: Click Solve. The software will calculate the maximum equivalent stress (Von Mises).
DIALOG BOX 2: CAM (MASTERCAM TOOLPATH MANAGER)

Process: 2.5D Milling Operations

Operation 1: Roughing (HoproBa 06po0ka). Tool: 16mm Flat End Mill. Strategy: Dynamic Milling.
Objective: Remove maximum material quickly.

Operation 2: Finishing (Yucrosa 06po6ka). Tool: 8mm Ball End Mill. Strategy: Contour. Objective:
Machine the final exact dimensions and leave a smooth surface finish.

Action Required: The Toolpaths (TpaekTopii incTpymenTy) have been generated successfully. No
collisions detected in simulation. You must now run the Post-Processor to translate the toolpaths
into G-code specific to the Haas CNC controller.

Forensic Extraction Questions:

1. In the CAE software (Dialog 1), what is a Mesh and what is the problem with it?

Answer:

(Key: A mesh is the division of the geometry into tiny elements/nodes. The problem is it is too coarse
(epyba) and needs to be refined for accurate calculations near the fillet).

2. In CAE, what does setting a Fixed Support (Boundary Condition) mean for that specific
surface of the digital part?

Answer:

(Key: It means that the selected face is locked in space and cannot move during the virtual physics

test).
3. In the CAM software (Dialog 2), explain the difference between Roughing and Finishing
operations.

Answer:




(Key: Roughing removes maximum material quickly using a large tool, while Finishing uses a smaller
tool to cut the final exact dimensions and leave a smooth surface).

4. In CAM, the software calculated the Toolpath. What exactly is a toolpath?

Answer:

(Key: It is the exact geometric route or trajectory the cutting tool will follow to remove the metal).
5. What is the final, critical step the CAM programmer must do to convert the visual toolpaths
into text that the Haas CNC machine can actually read?

Answer:

(Key: They must run the Post-Processor to translate the toolpaths into G-code).

(Instructor allocates 5 points per correct and fully justified English answer).

ETAII 5. IIpakTukyM 3 komyHikanii: 3BiTyBaHHs ipo copTBepHi noMuJiku (15 xB)

T: Software is not perfect. Errors happen. When a CAD/CAM system crashes or generates an error,
you must document it in the project management system (like Jira or a daily engineering report).

As always, we use Telegraphic Style and Blame-free Syntax (Passive Voice). We do not write,
"The stupid program broke my drawing." We write, "A constraint error was generated during the
assembly process."

Task 4: Software Debugging Syntax Drill (30 6aiB)

Instruction: Translate the frustrated engineer's informal complaints into formal, passive-voice
English Software Bug Reports. Use the technical software terms provided in brackets.

The Transformation Rules:

. Rule 1: Eliminate emotions and personal pronouns (I, we, stupid, broken).

. Rule 2: Replace casual words with CAD/CAM terminology.

. Rule 3: State the error logically (Cause and Effect).

Translation Drill:

1. Frustrated Engineer: "I tried to stick the bolt into the hole in the 3D space, but it went crazy

and everything turned red and the program said no."

Target concepts to use: Assembly environment, mate constraint, failed to compute, resulting in a
geometry conflict.

Formal Bug Report:

(Key: In the assembly environment, the mate constraint failed to compute, resulting in a geometry
conflict.)

2. Frustrated Engineer: "I was doing the stress test, but the tiny triangles were too big so the
math crashed."

Target concepts to use: CAE simulation, mesh generation, failed, due to an excessively coarse
element size.

Formal Bug Report:

(Key: During the CAE simulation, mesh generation failed due to an excessively coarse element size.)
3. Frustrated Engineer: "The CAM program made a stupid cutting path that crashed the big drill
straight through the metal table on the computer screen.”

Target concepts to use: Toolpath generation, resulted in, severe collision, between the tool and the
machine table, detected in simulation.

Formal Bug Report:

(Key: Toolpath generation resulted in a severe collision between the tool and the machine table,
detected in simulation.)



4. Frustrated Engineer: "l tried to translate the cutting paths into code for the Fanuc machine,
but the translator gave me a syntax error."

Target concepts to use: Post-processing, failed, generating a syntax error, for the Fanuc controller.
Formal Bug Report:

(Key: Post-processing failed, generating a syntax error for the Fanuc controller.)

5. Frustrated Engineer: "I tried to put a rounded corner on the edge, but the metal was too thin
and the corner disappeared into an error."

Target concepts to use: Fillet feature, could not be applied, due to insufficient material thickness.
Formal Bug Report:

(Key: The fillet feature could not be applied due to insufficient material thickness.)

(Instructor evaluates stringently. 6 points per perfectly formed passive sentence. Deduct points if non-
technical or emotional words remain. Focus on verbs like "failed to compute™, "resulted in", "detected
in").

ETAII 6. 1leOpu¢inr, nixBeaeHHs miicymkiB oninoBanHs ta opranizaunis CPC (5 xB)
Pedaexcis (Wrap-up):

T: Stop the clock. Excellent digital translation today, engineers.

Let’s review the 100-point total for this critical session:

. Task 1 (CAx Matrix): 20 points.

. Task 2 (Solid Modeling Vocab): 25 points.

. Task 3 (Digital Thread CAE/CAM): 25 points.

. Task 4 (Software Debugging Syntax): 30 points.

You now understand the lifecycle of a digital part. You Sketch and Extrude in CAD. You generate a
Mesh and apply a Load in CAE. You select Roughing operations and run a Post-Processor in CAM.
You have moved beyond turning handwheels on a lathe; you now control the entire manufacturing
process through software, and you can communicate its errors in professional English. This fulfills
your core programmatic outcomes (CK7, CK10, 3K3). Grades will be logged into the LMS system
immediately.

Opranizanis CamocTiitHoi podortu cayxaudis (CPC):

BiamoBigHo 1o cunabycy AMCHMIUTIHM, I 3aKPIMJICHHS HAaBHYOK POOOTH 3 aHTJIOMOBHUMHU
iHTepdeiicamu, cTyneHTH BUKoHYIoTh 3aBaanHs "Ul Reverse Engineering".

. 3aBnanns (Software Ul Reverse Engineering):

o 3uaiinite B [HTEpHETI Oyabp-ske HaBuanbHE Bijeo (Tutorial) aHrmiiicbKOI MOBOIO TIO
po6oti B SolidWorks, Autodesk Inventor a6o Mastercam (1o 5 xBujuH).

o YBa)XHO MOIUBITHCS HAa aHTTIOMOBHUH iHTep(deiic (MEeHIO 371iBa Ta 3BEpPXY).

o 3po0iTh OAMH CKPIHILIOT L[IKABOTO MOMEHTY 3 B1JI€0, /1€ aBTOP BUKOPUCTOBYE IEBHUM
IHCTpYMEHT.

o Hanumrite "Hauanbauii mikpo-raiin" (Micro-Guide) anrmificekoro Moot (60-80
CIIiB), OIMCABIIH, 10 caMe pOOUTH 1H)KEHEep Ha eKpaHi.

o Bumoeu 0o mexcmy:

1. BukopucroByiite Tepminoiorito (Hampukiaa: The engineer selects the Sketch
tool... He applies a Fillet of 5mm... He generates a toolpath...).

2. BukopucroByiite aiecinosa nocaigoBHocti (First, Then, Finally).

3. TekcT Mae BUTTISLIATH K YPUBOK 3 oditiiiHoro manyany (Software Manual).
. Taiim-menexxmenT (Trauma-Informed Policy): Jlennaiin 3aBaHTaXeHHS JOKYMEHTa — JI0

nouatky [Ipaktuunoro 3ausaTTst Ne44. Mera 3aBaaHHs — 1030aBUTH Bac CTpaxy Hepes] CKIaJHUMU
aHIJIOMOBHUMH TNporpamamu. Bu 3posymiere, mo 90% inxenepHoi pobotu 6a3yerbes Ha 20-30
0a30BUX aHTIINCHKHUX AI€CIIOBAX.

. AcuHXpOHHUH KOHTpoab: Paitn dopmatry Word/PDF 31 ckpiHmoroM Ta TeKCTOM
3aBaHTaXUTH Ha miarGopmy LMS y po3ain "Module 4: Practical 43 - CAD/CAM Ul Analysis".



OniHIOBaTUMEThCS MPABUIIBHICTh BUKOPHUCTAaHHA cienndignux giecniB (extrude, apply, generate) y
KOHTEKCTI TPOTrPaMHOTO 3a0€3MeUeHHS.

METOANUYHA PO3POBKA ITPAKTUYHOI'O 3AHSTTS Ne 44

HaBuaabHa guciunina: [HozeMHa MoBa 3a MpodeCiHtHUM CIIPSIMyBaHHSIM.

Cneuianbhictb: 131 «[Ipuknanna MexaHikay.

OcBiTHbO-nIpOQeciiina mnporpama: «Komn'torepru3oBaHi MamuHOOYIIBHI BHUPOOHHMIITBA Ta
MPUKIIAJHA MEXaHIKay.

3micToBuii Mmoayb 4: [HxeHepHa ¢izuka, omip MaTepiaiiB Ta aHaii3 gaHux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ausitTsi: JluBapHe Ta KOBaJbChbKe BHUPOOHHITBO, TepMiuHa o0OpoOka (Manufacturing
Processes: Casting, forging, heat-treating). AHIJIOMOBHA TEPMIHOJIOTiSI METATypPriiHUX IMPOIECIB
(hopMOYTBOPEHHS, 3MIHM KPUCTAIIYHOT PEIIITKH Ta nedexTarii BiyIMBOK.

TpuBanicTs 3auaTTa: 90 xBumH (2 akanemiuni roaunn). [Toyarok o 09:00.

Tun 3ansarrsa. [Ipaktnunuii ekcuko-metanypriiinuii iHTeHcuB (CLIL) 3 enemeHTaMu 4YWTaHHS
texHosoriunnx cneuudikaniii (Heat-Treat Specs), aHanmizy MakpOCTPYKTYpPH METay Ta CKJIQJaHHS
tenerpadguux 3BiTIB 1po aedektu (Non-destructive Testing Reports). MakcumanbHa OIliHKa 3a
BHUKOHAHHA 3aB1aHs — 100 0aiB.

1. DYHIAMEHTAJIbHE METOJOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSTTSI
[omepenni 3ansarts (Ne 40-42) O6ymu mpucssiueHi "BignimansHoMy BHpoOHUITBY" (Subtractive
Manufacturing — Machining), ge Mu Opayii TOTOBY 3aroTOBKY i 3pi3aiu 3 Hel 3aiiBe. [IpoTe, 3BiaKu
OepeTbest cama 151 3aroToBka? Sk CTBOpHUTH cTajeBwii 00K abo ckiagHui Kopryc aBuryHa? Jlms
[OT0 iHXeHepis BuKopucToBye Formative Manufacturing (®opmoytBoprorode BUpOOHHIITBO).
Oxpim HagaHHS MeTary (Gopmu, iHXKEHEp-MEXaHiK Kepye Horo ¢ismuHuMH BiacTHBOCTIMHU. OnHa i
Ta X CTallb MOXe OyTH M'SKOIO, SIK IUTACTHIIIH, a00 TBEpPOI0, K CKIIO, 3aJIeKHO BiJ TOro, SIK ii
HarpiBatu Ta oxonomkysatu. Lleit npouec HaszuBaeTscst Heat Treatment (Tepmiuna 00podka).

B aHrioMoBHOMY BUPOOHHYOMY CEPEIOBHII KPUTHYHO BAXKIHUBO PO3YyMiTH pizHuIo Mix Casting
(;mutTs) Ta Forging (kyBaHHSI), OCKUIBKM BOHHM BH3HAYalOTh MILHICTH ferani. Omnepatop MOBHHEH
BigpizasTu Quenching Big Tempering, iHakiine AeTaab IPOCTO PO3CHILIETHCA IMif vac podorn. Ha
L[bOMY 3aHSTTI CTYICHTH ONaHYIOTh JIGKCUYHUH anapar /Ui YUTaHHS MeTalypriiHuX crienu@ikarii,
CHUIKYBaHHS 3 MOCTa4YaJIbHUKAMHU 3arOTOBOK Ta JOKYMEHTYBaHHS BHYTPIIIHIX Ae(DEKTIB MeTaly.

. JlinrBictnuHa (KOMyHiKaTHBHA) MeTa:

o OmanyBaTH JIEKCHKY JIWBapHOTO BUpOoOHHUIITBa: Mold, crucible, molten metal, pattern,
sprue, runner, porosity, shrinkage.

o 3acBOITH TEpMIHOJIOTIIO KOBaJlbChkoro BupoOuuimrsa: forging, die, hammer, billet,
upsetting, grain structure, flow lines.

o BuBunTH niecinoBa Ta IMEHHUKU TePMIYHOI 00poOKuU: annealing (6ionan), quenching
(3aeapmysanns), tempering (8ionyck), hardening, brittleness, toughness, to plunge, to soak.

o BignpartoBati 6e30co0oBuii cuntakcuc (Telegraphic Style) ans cTBopeHHS 3BiTIB
PO METaypriiiHi AePeKTH.

. OcsiTHs (paxoBa) meTa: ChopmyBaTu 31aTHICTh MaltOYTHIX (axiBLiB 31 cneniaabHOCTI 131

YUTaTH Ta IHTEPHpPETyBaTH aHrjaoMoBHI mnacnoptu skocti merany (Mill Test Certificates),
TEXHOJIOT14HI KapTu TepMiuHOi 0OpOOKH Ta 3BiTH BiALTy TexHiuHOro KoHTpoito (QC Reports).

. IIcuxouoro-negaroriuna (Trauma-Informed) mera: [Ipouecu kpucranizaiii Ta MeTanyprii
MICTATh Oarato abcTpakTHOI (i3uku. 100 3amolirTi KOrHITUBHOMY NE€pPEBAHTAXXEHHIO, BUKJIa a4
BHKOPHUCTOBYE MiAXiJ BizyarbHuX aHanorii (Visual Analogies). CTpykTypa MeTairy MOpIBHIOETHCS 3
nepeB'sHuMH BojiokHaMu (Grain Flow). @okyc poOuThCs HE Ha 3amaM'ITOBYBaHHI TeMIIEpaTypHUX
rpadikiB ¢da3oBUX TEpPETBOPeHb (miarpama 3amizo-Byrienp), a Ha JIOTIYHOMY pO3yMiHHI
nocmigoBrocti aiii: Harpie $\rightarrow$ IlIsuake oxomomkenns (Teepaicts) 3$\rightarrow$
[ToBTOpHUI1 Ierkuit HarpiB (3HATTS KPUXKOCTI).

®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HaB4YaHHsA (3rigHo 3 OIIII):

. 3K3: 3parHicTb BHUKOPUCTOBYBaTH (DaxoBy 1HO3EMHY MOBY B MeETalypriiiHomy Ta
MAaIMHOOY/IIBHOMY KOHTEKCTI.
. CKS5, CK7: 3naTHICTb PO3YMITH TEXHOJIOT1i OTPUMAHHSI 3arOTOBOK Ta METOJIU 3MIHU (Pi3UKO-

MEXaHIYHUX BJIIACTUBOCTEH MaTepialiB.



. PH10, PH11: 3natHicTh mpamoBaT 3 Mi>kHapogaumu crangapramu (ASTM, ISO) Ta uuratu
aHTJIOMOBHI crienudikailii TepMiaHOT 00poOKH.

2. JANJAKTUYHE, MATEPIAJIBHO-TEXHIYHE TA THOOPMAIIIMHE
3ABE3INEYEHHSA

. Texniuni 3aco0u: MynbTumeniiftHuii mpoexTop (abo maHens). OOOB'I3KOBA IEMOHCTpAITis
Makpo-dotorpadiii MakpocTpykTtypu Mmetany (Grain Flow) micist nuTTs Ta KyBaHHS, a TaKOX
MaKpO3HIMKIB METaIIypriiHuX Ae(eKTiB (ra30Bi paKOBUHU, TPILIUHU BiJ] 3arapTyBaHHs).

. HMemoncrpaniiinuii pexsizut (Props - "Tactile Lexicon™): Bukiagad BHKOPHCTOBYE
¢bi3uuHi apredakTu:

o 3namMaHa 4aByHHa JeTalb (VIS JEMOHCTpAIlil KPUXKOro 3JlaMy Ta IOPUCTOCTI -
Porosity).

o CraneBuii KOBaHWM TalKOBMHA KJIIOY (I JEMOHCTpAIii KOBaHOI MIIIHOCTI -
Toughness).

o Hammumok (File), sskuM BuWKIagad moka3zye BHUCOKY TBEPIICTh 3arapTOBaHOI cTai
(Hardness / Quenched steel).

. HaBuanbHo-MeToAu4YHe 3a0e3nedyeHHsi: Po6oui 3omutu (Student's Log, 8-10 cropiHoK),
TaOIUI MeTATYpriiHuX nedexTiB, pparmenTn opurinanbHux qokymentiB (Heat Treat Spec Sheet).

. Indopmaniiine 3a6e3nevyenns: [Inarpopma LMS (Moodle / Google Classroom).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBuJjinH)

1. Opranizaniitnnii eran: Hapoxkenns merany (The Origin of the Workpiece) — 10 xB.
(09:00 — 09:10)

2. Jlekcuunmii 6710k 1: JIutts nporu Kysanus (Casting vs. Forging) — 25 xs. (09:10—09:35)

3. Konuenryansuuii 610k 2: KepyBanus atomamu (The Science of Heat Treatment) — 20
xB. (09:35 — 09:55)

4, Anajituude ynutanHs: [lexkonyBanns tepmiunoi cnenudikanii (Heat Treat Spec) — 20
xB. (09:55 — 10:15)

o. IpakTukym 3 komyHikanii: Jledexraniss meranay (Metallurgical Defect Reporting) — 10
xB. (10:15 — 10:25)

6. Jeopudinr, ninBenenns niacymkis ouinwoBanusa (100 6auais) ta CPC — 5 xB. (10:25 —
10:30)

4. PO3IOPHYTHH CIHEHAPIH 3AHATTS TA HABYAJIBHI APTE®AKTH
(WORKBOOK)

ETAII 1. Opranizaniiinnii eran (09:00 — 09:10)

Bukiaagau (T): Good morning, engineers. The time is exactly 9:00. In our previous classes, we
programmed CNC machines to cut metal. But where did that block of metal come from?

Metal does not grow on trees. To create a machine part, we must force raw metal into a specific
geometry. We can melt it into a liquid and pour it into a hole — this is Casting (JIutTs). Or, we can
heat it until it is soft and smash it with a massive hammer — this is Forging (KyBauus).

Which one is better? If you are building a cheap decorative fence, you cast it. If you are building the
landing gear for a Boeing 777 or a crankshaft for a diesel engine, you must forge it. Today, you will
learn the English vocabulary to explain exactly why a forged part is stronger, and how to change the
physical hardness of that metal using fire and water. Let's enter the foundry.

ETAII 2. Jlekcnunuii 010k 1: JIutra nporu KyBanus (25 xB)

T: First, we separate the two fundamental processes of Formative Manufacturing. You must know
the equipment and the physical result of each process.

Task 1: The Formative Manufacturing Matrix (25 6aJiB)

Instruction: Read the technical definitions of Casting and Forging. Match the English terminology
from the Word Bank to the correct conceptual process and provide the Ukrainian translation.

Part A: CASTING (JIuBapHe BUPOOHHUIITBO)

Physics: Melting metal into a liquid state and pouring it into a hollow cavity.

Advantage: Can create incredibly complex internal geometries (like engine blocks).

Disadvantage: The metal cools randomly, creating a weak, crystalline structure with trapped gas
bubbles.

Part B: FORGING (KoBanbcbke BHPOOHMITBO)



Physics: Heating solid metal until it is highly malleable (plastic), then deforming it using extreme
compressive forces (hammers or presses).

Advantage: Forces the internal grain structure (BosokHa) of the metal to follow the shape of the part,
making it incredibly strong and impact-resistant.

Disadvantage: Cannot create complex internal hollow spaces. High tooling costs.

Word Bank:

Mold, Billet, Crucible, Die, Molten metal, Hammer, Sprue, Grain Flow.

Matching Matrix:

Engineering Concept / Tool Belongs to | English Term Ukrainian
(Casting / Translation
Forging)

1. A large ceramic or graphite | Casting Turens

pot used to melt metal at extreme

temperatures.

2. Metal heated until it is | Casting PosmutaBienuii Mmetan

completely liquid.

3. A hollow container (often | Casting JIuBapHa opma

made of sand or steel) that holds
the liquid metal until it solidifies.

4. The vertical channel through | Casting JIuBHHK (CTOSIK)

which liquid metal is poured into

the mold.

5. A solid block of raw, | Forging 3arotoBka (3IUTOK /
unshaped metal ready to be 0oBaHKa)

heated and smashed.

6. A massive, heavy machine | Forging Moot

tool that strikes the metal with
extreme compressive force.

7. A heavy steel tool with a | Forging ITamm

carved shape. The hot metal is (MaTpUIISI/TTyaHCOH)
smashed into this tool to take its

shape.

8. The alignment of the internal | Forging Hanpasnenictsh
crystalline structure of the metal BOJIOKOH

caused by compressive force. It (MaxpocTpyKTypa)

acts like wood fibers, adding
massive strength.
(Instructor's Keys: 1. Crucible; 2. Molten metal; 3. Mold; 4. Sprue; 5. Billet; 6. Hammer; 7. Die; 8.
Grain Flow. Grading: 3.1 points per correct row, rounded to 25).
Phonetic & Conceptual Alert (Teacher): "Listen to the word Crucible /'kru:sibal/. This is the pot.
Do not confuse a Mold (dbopma mst pinnan) with a Die (mrramn asist TBepaoro Merany). If you tell a
foreign supplier to 'pour liquid steel into the die’, they will know you are not a real engineer. You
pour into a Mold; you smash into a Die."
ETAII 3. KonuenryanbHuuii 010k 2: KepyBanus atromamu (20 xB)
T: Once the part is formed (machined, cast, or forged), it is usually too soft or too brittle for industrial
use. We must alter its mechanical properties. We do this by changing the internal crystalline lattice
of the steel using temperature. This is Heat Treatment.
There are three main operations you must know in English.
Task 2: The Heat Treatment Lifecycle (20 6aJ1iB)
Instruction: Read the chronological story of a steel gear being heat-treated. Fill in the blanks with
the correct English verbs and nouns from the list below.
Vocabulary Bank:
Annealing (Bionan), Quenching (3acapmyeanus), Tempering (Bionyck), Hardness (Teepoicmy),
Brittleness (Kpuxxicms), Toughness (B'azxicmv/Y0apna miynicmo).




THE METALLURGICAL LIFECYCLE OF A GEAR

Phase 1: Softening the Metal.

Before the CNC machine can easily cut the teeth into the gear, the steel must be soft. We heat the
steel billet in a furnace and let it cool very slowly inside the oven overnight. This process is called (1)
. It completely removes internal stresses and makes the metal soft and easy

to machine.

Phase 2: Making it Hard.

After the CNC machine cuts the teeth, the gear is finished geometrically, but it is too soft. If we put
it in a gearbox, the teeth will bend. So, we heat the gear again until it glows red hot (changing its
atomic structure to Austenite). Then, we rapidly plunge it into a bath of cold oil or water. This violent,
instant cooling is called (2) . The steel transforms into Martensite. Now, the
metal possesses extreme (3) . A file cannot even scratch it.

Phase 3: Saving it from Shattering.

But there is a massive problem. Because the cooling in Phase 2 was so violent, the gear now has
extreme (4) . If you drop it on the concrete floor, it will shatter like glass. To
fix this, we put the gear back into the oven at a medium-low temperature for a few hours, and then
let it cool in the air. This final process is called (5) . It sacrifices a tiny
amount of hardness, but restores the (6) of the metal, allowing it to absorb
impacts without cracking. The gear is now ready for service.

(Instructor's Keys: 1. Annealing; 2. Quenching; 3. Hardness; 4. Brittleness; 5. Tempering; 6.
Toughness. Grading: 3.3 points per correct blank, rounded to 20).

(Teacher Debrief: "In simple physics terms: Quenching makes it strong but fragile like glass.
Tempering relaxes the metal just enough so it bends slightly instead of breaking. You almost never
Quench a part without Tempering it immediately after.™)

ETAII 4. Ananituune untanus: JlekoayBanusi TepMmiunoi cnenundikamii (20 xB)

T: On the shop floor, engineers communicate heat treatment parameters using a specification
document (Spec Sheet). You must be able to read this document, understand the temperatures, the
cooling mediums, and the required hardness scales. The most common hardness scale for steel is
Rockwell C (HRC).

Task 3: Reading a Heat-Treat Spec Sheet (25 6aJiB)

Instruction: Read the authentic excerpt from a metallurgical engineering specification for an AlSI
4140 steel drive shaft. Extract the exact data to answer the forensic questions below.
DOCUMENT: HEAT TREATMENT SPECIFICATION #HT-4140-B

Component: Main Drive Shaft (Forged)

Material Alloy: AISI 4140 (Chromium-Molybdenum High-Tensile Steel)

1. Austenitizing (Heating):

. Load components into atmospheric furnace.

. Ramp up temperature to 845°C (1550°F).

. Soak time: 1 hour per 25mm of cross-sectional thickness. (Shaft thickness is 50mm).

2. Quenching:

. Remove from furnace and rapidly submerge in agitated polymer oil (Medium speed cooling).
. WARNING: Do not use water or brine (saltwater) quench for this alloy. Extreme thermal shock

will induce severe micro-cracking in the splines.

. Target As-Quenched Hardness: 54-56 HRC.

3. Tempering:

. Transfer components to tempering oven within 2 hours of quenching (while still warm to the
touch).

. Temper at 540°C (1000°F) for 2 hours.

. Cool naturally in ambient air.

. Final Required Hardness: 28-32 HRC.

Forensic Extraction Questions:

1. How long must this specific 50mm thick shaft remain in the furnace (the Soak time) to ensure
the core reaches the correct temperature?



Answer:

(Key: It must soak for 2 hours, because the rule is 1 hour per 25mm of thickness).

2. What specific liquid (cooling medium) must the operator use for Quenching, and what is
happening to the liquid to make it cool evenly?
Answer:

(Key: Agitated polymer oil. "Agitated” means the oil is being mixed/circulated continuously).

3. Why is the operator strictly forbidden from quenching this AISI 4140 steel shaft in water or
brine?

Answer:

(Key: Because water/brine causes extreme thermal shock, which will induce severe micro-cracking
in the splines).

4. Immediately after quenching, the steel is extremely hard (54-56 HRC). What is the Final
Required Hardness after the entire process is finished?

Answer:

(Key: The final required hardness is 28-32 HRC).

5. Based on the text, why does the hardness drop from 56 HRC to 32 HRC? What process caused
this reduction?

Answer:

(Key: The Tempering process (heating at 540°C) caused this reduction to remove brittleness and
restore toughness).

(Instructor allocates 5 points per correct and fully justified English answer).

ETAII 5. IIpaktuky™m 3 komyHikanii: lepexranis meraay (10 xB)

T: Casting and Heat Treating are chaotic thermodynamic processes. Things go wrong. Castings get
bubbles inside. Quenched steel cracks. When the Quality Control (QC) inspector finds a problem
using Ultrasound or X-ray, they must write a Non-Destructive Testing (NDT) Report.

As you know from previous modules, industrial English requires Telegraphic Style and Passive
Voice. You do not write, "The oven made the metal bend.” You write, "Severe thermal distortion was
observed."

Task 4: Metallurgical Defect Reporting Drill (30 6aJiB)

Instruction: Translate the factory worker's informal complaints into formal, passive-voice English
NDT Reports. Use the specific metallurgical vocabulary provided in brackets.

The Transformation Rules:

. Rule 1: Eliminate informal adjectives (ugly, bent, broken, bubbly).
. Rule 2: Replace them with technical nouns (distortion, porosity, fracture, shrinkage).
. Rule 3: State the cause and effect scientifically using passive verbs (was detected, resulted in,

occurred during).

Translation Drill:

1. Worker Complaint: "We poured the liquid metal into the mold, but when it cooled down, it
shrank too much and left a huge empty hole in the middle of the part.”

Target concepts to use: Solidification shrinkage, resulted in, an internal cavity, within the casting.
Formal NDT Report:

(Key: Solidification shrinkage resulted in an internal cavity within the casting.)



2. Worker Complaint: "I x-rayed the cast engine block, and there are millions of tiny gas bubbles
trapped all through the metal.”

Target concepts to use: Severe internal porosity, was detected, throughout the cast microstructure.
Formal NDT Report:

(Key: Severe internal porosity was detected throughout the cast microstructure.)

3. Worker Complaint: "We took the gear out of the red-hot oven and dropped it in cold water,
and it instantly broke into three pieces with a loud bang."

Target concepts to use: Catastrophic thermal shock, during the water quench, resulted in, severe
macro-cracking.

Formal NDT Report:

(Key: Catastrophic thermal shock during the water quench resulted in severe macro-cracking.)

4. Worker Complaint: "The long steel shaft got way too hot in the furnace, and now it's bent like
a banana and won't fit in the machine."

Target concepts to use: Excessive furnace temperatures, resulted in, severe thermal distortion, of the
shaft.

Formal NDT Report:

(Key: Excessive furnace temperatures resulted in severe thermal distortion of the shaft.)

5. Worker Complaint: "The hammer hit the hot steel billet, but the metal had cold spots, so the
layers of metal folded over each other instead of merging, leaving a bad line.”

Target concepts to use: Improper billet heating, caused, a cold lap defect, during the forging process.
Formal NDT Report:

(Key: Improper billet heating caused a cold lap defect during the forging process.)

(Instructor evaluates stringently. 6 points per perfectly formed passive sentence. Focus on verbs of
occurrence and detection).

(Teacher Debrief: "Look at sentence 2. 'Severe internal porosity was detected'. This is objective data.
If you machine a casting that has porosity, your tool will break when it hits the gas bubble. This is
why NDT reports dictate whether a batch of castings is approved or melted back down as scrap.™)
ETAII 6. /1eOpuinr, ninBeaeHHs miacymkiB ouinoBanHs ta oprasizanis CPC (5 xB)
Peduiexcis (Wrap-up):

T: Stop the clock. Excellent metallurgical analysis today, engineers.

Let’s review the 100-point total for this intensive session:

. Task 1 (Casting vs. Forging Matrix): 25 points.

. Task 2 (Heat Treatment Lifecycle): 20 points.

. Task 3 (Decoding the Heat Treat Spec): 25 points.

. Task 4 (Defect Reporting Syntax): 30 points.

You have now bridged the gap between pure mechanical shaping and metallurgy. You know that
Forging aligns the Grain Flow for maximum strength, while Casting allows complex hollow shapes.
You understand that Quenching creates Hardness (and Brittleness), which must be resolved by
Tempering to restore Toughness. Finally, you can document Porosity and Shrinkage in formal, blame-
free English. You have successfully achieved the programmatic outcomes (CKS5, CK7, PH10). Grades
will be logged into the LMS system immediately.

Opranizanis CamocriitHoi podortu cayxauis (CPC):

BinnosigHo 1o cunaOycy TUCHUIUTIHM, 7S IHTErpallii Bi3yaJIbHOTO pO3Mi3HABaHHS METaIypriiHUX
MIPOIIECIB 3 AHIVIOMOBHUM TE€XHIUHUM MMHUCHMOM, CTY/I€HTH BUKOHYIOTh 3aBaHHs "Industrial Process
Analysis".

. 3aBaannsn (Forging Process Video Analysis):



o 3uaiiaite Ha YouTube Bimeo mporecy BaXKOro IHAYCTPIaIbHOTO KyBaHHS
(BuxopucroByiiTe momykosuii 3anut: Closed die drop forging, industrial steel forging, upsetting).
Bineo mae moka3yBaTu HarpiTuii MeTan Ta poOoTy BEIMKOI0 MOJIOTa/Ipeca.

o CkomitoliTe TTOCWJIAHHS Ha BiZCO y CBiM 3BIT Ta BKaXIiTh TaMKOJ HAMIIKaBIIIOTO
MOMEHTY aedopmartii metaty.

o Harumite "Crioctepexxnuii 3BiT" (Observation Report) anrmiticbkoro Mmoot (60-80
CIIiB), OTMCABIIY TPOIIEC, IKUI1 BH OaduTe.

o Bumozeu 0o mexcmy:

1. BukopucroByiite NpaBWIbHY TEPMIHOJIOTIIO A OONaJHAHHS Ta METaILy

(marmpuxitaz: The red-hot steel billet is transferred to the lower die... The forging hammer strikes the
metal...).

2. [TosicHiTh (OHUM pEUYEHHSM), YOMY II€H MpOIEC MOKpAIIy€e BIIACTHBOCTI
neraii (BUKOPUCTOBYiiTE TepMiHu compressive force, grain flow, toughness).

3. BuxopucroByiite Tenerpaduuii ctuib (Passive Voice mis omucy merany,
Active Voice 1jst ONUCY MAIlIuHA).

. Taiim-menemxment (Trauma-Informed Policy): Jlennaiin 3aBaHTa)XeHHS JOKYMEHTA — JI0
noyatky [Ipaktuunoro 3aHsATTs Ne45. 3aBmaHHS CTHMYIIO€ aHAIITUYHE MUCICHHS, MOETHYIOUU
BpaXaluy Bi3yalbHY KapTHHY PO3MEYEHOr0 MeETaly 31 CTPOTOI0 aHTJIOMOBHOIO 1HXKEHEPHOIO
JIEKCHKOIO.

. ACHHXPOHHHUIT KOHTPOJIb: TexkcToBuii daiin hopmaty Word/PDF 3 nocunannsm Ha Bizeo Ta
BalllUM 3BITOM 3aBaHTaXUTH Ha margopmy LMS y po3ain "Module 4: Practical 44 - Forging
Analysis". OuiHIOBaTUMETbCSI MPABUIBHICTh BUKOPHUCTaHHA crienupiuynux niectiB (strike, deform,
heat) Ta imennukiB (billet, die, grain flow).

METOJUYHA PO3POBKA IPAKTUYHOI'O 3AHATTS Ne 45

(Mooynvnuii konmponw)

Hapuaabna aucuunmiiina: [HozemHa MoBa 3a podeciiHuM CpSIMyBaHHSIM.

Cneuianbhictb: 131 «[Ipuknanna MexaHikay.

OcBiTHbO-nIpodeciiina mnporpama: «Komn'torepu3oBaHi MamMHOOY/IIBHI BUPOOHUIITBA Ta
MpUKJIaHA MEXaHIKay.

3micToBuii Mmoayasb 4: [HxeHepHa Qi3uka, omip MarepiaiiB Ta anHani3 gaHux (Engineering Physics,
Strength of Materials, and Data Analysis).

Tema 3ansaTTsi: MonynpHa KoHTposibHa pobota Ned. ITincymkoBe moBropeHHs (Module 4 Final
Assessment: Comprehensive Engineering Review). KommiekcHa nepeBipka 3HaHb 3 TEXHIYHOI
TEpMiHOJIOT11, KIHEMaTHKH, MexaHi4Ho1 00poOku, UIIK ta metanyprii.

TpuBanicts 3ansarTsa: 90 xBunuH (2 akaaemiudi roguan). Ilouarok o 09:00.

Tun 3anarra: KoHTposbHO-miepeBipoyHe 3aHATTA (Summative Assessment) 3 eleMeHTaMu
nonepeanporo oumii-moBropeHHs (Review). Makcumainbha orfinka 3a Bukonanast MKP — 100 6ais.
1. DYHIAMEHTAJBHE METOAOJIOI'TYHE OGITPYHTYBAHHS TA META 3AHSITTS
[Ipaktnune 3aHATTS NedS € KynapMiHAIIMHOIO TOYKOK HAMCKIAIHINIONO Ta Halo0'eMHIIIOro
3mictoBoro moayis 4. Iporsrom ocrannix 11 3ausats (I13 Ne34—44) 3100yBaui OCBITH 3MiHCHUIH
MOBHUI IUKJ 3aHYpEHHS B AQHIJIOMOBHUU 1HXKEHEPHMHM JHCKypc: BiJ aOCTpakTHOI (i3UKHU
(HaBaHTa)XEHHs, HANPYKEHHs) J0 KOHKPETHHX MEXaHI3MIB Iepefadli MOTYXHOCTI (ABUIYHH,
penykTopm), 1 Big nporpamyBanus BepctatiB 3 UIIK (G-codes, CAD/CAM) o AuTTs Ta TEPMIYHOI
00pOoOKHU MeTalliB.

MopynsHa koHTpOsbHA poboTta (MKP) mobGymoBana He sk KJIACHYHHI TECT Ha 3amam'siTOBYBaHHS
cioBHUKA, a Ak KommiexkcHa in:xkeHepHa cumyasuisi (Engineering Scenario Simulation).
CTyneHTy MNpONOHYEThCS BUPIMIUTH HU3KY AHIJIOMOBHUX BHPOOHMYUX CHUTYallli, 1HTETpyrouu
3HaHHA 3 pi3HUX TeM. Hampukiaz, mo0 onucaTi NOJIOMKY, CTYAEHT MA€ MOEIHATH JIEKCUKY OIOpY
MmartepianiB (Shear force), metanyprii (Brittleness) Ta o6naananss (End mill / Spindle).

. JIiHrBicTHyHa (KOMYHIKATHBHA) MeTAa:

o [lepeBiputH piBeHb 3aCBOEHHS TEXHIYHOTO BOKAOYJIsipy 3MicTOBOr0o Moayst 4 (oHa
150 akTUBHUX JIEKCUYHHUX OJUHUIIb).

o OIIHATH 3[AaTHICTH 10 PO3YMIHHS 0AaraTOKOMITOHEHTHUX AHTJIOMOBHHX TE€XHIYHUX

tekcTiB (FEA Reports, Maintenance Logs, CNC Setup Sheets).



o [lepeBipuTH HaBUYKY 3aCTOCYBaHHA 0€30CO00BOTO, AMIJIOMATHYHOTO CHUHTAKCHCY
(Blame-Free Reporting / Passive Voice) mig yac aedexrarrii.

. OcsiTHs (paxoBa) Meta: [linTBepAUTH TOCATHEHHS 3/100yBauaMH IPOTPaAMHUX PE3YJIbTaTIB
HAaBYaHHs, IO BUMAaralmTbcs A poOOTH 3 IMIOPTHUM OOJIaJHAHHSM, YWTAHHS KpECJIeHb Ta
crierudikarii.

. Ilcuxoaoro-nexaroriuna (Trauma-Informed) mera: 3HMKEHHS €K3aMEHAIIITHOTO CTpeCy.
MKP mno3sumionyetscst He sk "ex3ameH", a sk "JliarHocTuka komrieTeHTHOCTeH". DopmaT 3aBIaHb
BHUKJIIOYAE 3aBJIaHHS THUITY "HAMMIIITH ece 3 maM'aTi". BUKOpUCTOBYIOTBCSI MaTpHIll BiAMIOBITHOCTEH,
aHAJITHYHE YUTAHHA TOTOBOTO TEKCTY Ta KEPOBAHM MEpeKsaj, 1o 3abe3neuye 00'€KTUBHICTD Ta
3HIMa€ KOTHITUBHHM OJIOK CTpaxy Mmepel YUCTUM apKyIIeM.

®opMoBaHI KOMIIETEHTHOCTI Ta MPOrpaMHi pe3yJbTaTH HaB4YaHHs (nepesipka OIIII):

o 3K3: 3natHicTh 10 npodeciiiHOi KOMYHIKaIlii 1IHO36MHOIO MOBOIO.

. CK5, CK7, CK9: Po3yminHs KiHEeMaTHKd, MexaHi4HOi o0pobku, UYIIK Ta
MaTepiajio3HABCTBA.

. PH10, PH11: 31aTHicTh BECTH TEXHIUYHY JTOKYMEHTAIIIO T4 PO3YMITH IHCTPYKIIil iIHO3EMHOIO
MOBOIO.

2. JANJAKTHYHE, MATEPIAJIBHO-TEXHIYHE TA THO®OPMAIIMHE
3ABE3IIEYEHHA

. Texuiuni 3acod6u: MynbTuMeniiHUN MPOEKTOP (A7 BHBEOCHHS TaiiMepa Ta 3arajlbHUX
THCTPYKIIIH).
. HaBuanbHo-MeTonnuHe 3a0e3nmevyeHHsi: Po3npykoBani exzamenamiiiHi Oyxiern (Exam

Booklets) Ha 4 cTopiHkH A KOKHOTO cTyneHTa. BykieT MicTUTh yci HEOOX1/IHI TEKCTH, CXEMH Ta
moJist Juts Biamosineit. Yopuerku (Scratch paper).

. Indopmaniiine 3ade3mevennsi: Ilnarpopma LMS (Moodle) wnHamamroBana s
aBTOMATHYHOTO TPUIOMY €NEKTPOHHHMX BEPCii TeCTiB (Ui CTYyNEHTIB Ha TUCTAHLINHIN (dopmi
HaBYaHHS).

3. XPOHOMETPAXK TA CTPYKTYPHA APXITEKTYPA 3AHSATTS (90 xBuJjinH)
1. Opranizauniiinuii eran ta Incrpykrax (Briefing) — 5 xs. (09:00 — 09:05)

2. Buin-noBropennst Kio4oBux kouuenuiii (Warm-up / Review) — 10 xB. (09:05 — 09:15)
3. Bbuaok A: MyasTuancuumiiiHapaa JjekcuuHa marpuns (Vocabulary) — 15 xB. (09:15 —
09:30)

4. Baok B: Kinemaruunuii Ta Texnosoriuauii anaiis (Kinematics & Machining) — 15 xs.
(09:30 — 09:45)

S. Baoxk C: Anajitnune yutanus 3BiTy npo aBapir (Crash Investigation Report) — 25 xs.

(09:45 —-10:10)

6. Baok D: Cunrakcuc nedexranii (Telegraphic Translation) — 15 xs. (10:10 — 10:25)

7. 36ip poobir, [leopudinr ta Anonc Moayas 5 — 5 xs. (10:25 —10:30)

4. PO3TOPHYTHUI CHEHAPIN 3AHATTSA TA EK3AMEHAIIIMHUM BYKJET (EXAM
WORKBOOK)

ETAII 1. Opranizauiitauii eran Ta Incrpykrax (09:00 — 09:05)

Bukaanau (T): Good morning, engineers. The time is exactly 9:00. Today is a milestone. Over the
last few weeks, you have learned how to analyze stress, calculate gear ratios, program a CNC mill,
and heat-treat steel—all in professional English.

Today is Module Control Work 4. This is not a memory test; it is an engineering simulation. You are
the Chief Engineer on a shop floor. You have a crashed machine, a broken gear, and a software alarm.
You must use your English vocabulary to diagnose the problems and write the reports.

You have 70 minutes for the written part. The maximum score is 100 points. Take a deep breath.
Focus on the physics, focus on the geometry, and the English words will follow. Let’s do a quick
mental warm-up before we start.

ETAII 2. bain-noBropennss (Warm-up / Review) (09:05 — 09:15)

(Buknaoau weuoxo 3a0ae numanHs Kuacy oas akmusayii mepminonociunoi nam'smi. Oyinku He
CcCmaeiAaAmscs, mema — 3HAmMuU cmpec).

T: I need fast, one-word answers.

. What force tries to pull a metal cable apart? $\rightarrow$ Class: Tension.



. What force tries to cut a bolt in half like scissors? $\rightarrow$ Class: Shear.

. What CNC machine spins the workpiece and uses a stationary tool? $\rightarrow$ Class:
Lathe.

. What CNC code moves the tool rapidly without cutting? $\rightarrow$ Class: GOO.

. If we heat steel to 800 degrees and drop it in cold water, what is the process? $\rightarrow$
Class: Quenching.

. What thermal cutting process uses ionized gas and leaves dross? $\rightarrow$ Class: Plasma.
. Excellent. Your brains are primed. Open your Exam Booklets. The clock starts now.

EK3AMEHAIINHAN BYKJIET (STUDENT EXAM BOOKLET)

BLOCK A: MULTIDISCIPLINARY VOCABULARY MATRIX (20 Points)

Instruction: Below are 10 core engineering concepts from Module 4. Match the English Term (1-10)
with its exact Engineering Definition (A-J). Write the corresponding letter in the blank space.
English Terms:

1. ____Yield Point

2. ___Strain

3. ____Torsion

4. ___ldler Gear

5. ___ Chuck

6. ___ Collet

7. ____ Dross (Slag)

8. __ Kerf

9. ____Encoder

10. __ Tempering

Engineering Definitions (A-J):

. A. The physical deformation or elongation of a material resulting from applied stress.

. B. A digital sensor in a CNC system that sends exact position feedback to the Machine Control
Unit.

. C. A heat treatment process that involves reheating quenched steel to a medium temperature
to reduce brittleness and restore toughness.

. D. The exact width of the cut made by a laser, plasma, or waterjet beam.

. E. A middle gear placed in a transmission train solely to reverse the direction of rotation,
without changing the gear ratio.

. F. Solidified drops of molten metal that accumulate on the bottom edge of a sheet during
thermal cutting.

. G. A force that applies a twisting motion around the longitudinal axis of a shaft.

. H. A precision sleeve used on a milling machine to clamp the cutting tool perfectly straight
inside the spindle.

. I. The critical point on the stress-strain curve where a material stops being elastic and suffers
permanent (plastic) damage.

. J. A heavy workholding device with adjustable jaws used on a lathe to clamp cylindrical
workpieces.

(Instructor's Grading Key Block A: 1-I, 2-A, 3-G, 4-E, 5-J, 6-H, 7-F, 8-D, 9-B, 10-C. 2 points per
correct match = 20 points).

BLOCK B: KINEMATICS & PROCESS DIAGNOSTICS (20 Points)

Instruction: Analyze the two engineering scenarios below. Apply your knowledge of mechanisms and
machining to calculate the answers and complete the English statements.

Scenario 1: The Conveyor Transmission (10 points)

A heavy industrial conveyor is driven by an electric motor. The motor outputs high speed but low
torque. It is connected to a gear train.

. Driver Gear (on motor): 15 teeth.

. Driven Gear (on conveyor belt): 60 teeth.
Questions:

1. Calculate the Gear Ratio:

(Key: 60/ 15=4:1)



2. Complete the sentence: "Because the Driven gear is larger than the Driver gear, this
transmission will significantly [ decrease / increase ] the RPM speed and [ decrease / increase ] the
output torque applied to the conveyor."

Scenario 2: The CNC Milling Operation (10 points)

An operator is programming a CNC Mill to cut a pocket in a block of aluminum using a 10mm End
Mill with 4 flutes.

. Parameters: Spindle Speed is 6,000 RPM. Feed Rate is 1,200 mm/min.

Questions:

3. ldentify the Kinematics: In this specific machining process, the [ cutting tool / workpiece ] rotates
at high speed, while the [ cutting tool / workpiece ] is moved linearly by the machine table along the
Xand Y axes.

4. Define the Acronym: What does RPM stand for?
(Key: Revolutions Per Minute)

5. Translate to English: SIk anrmiiicbkor0 Ha3WBA€THCSA KaHABKa JUIS BiIBOAY CTPYKKH Ha (pesi?

(Key: Flute)

(Instructor's Grading Key Block B: 4 points for calculation, 4 points for sentence completion, 4 points
for kinematics, 4 points for RPM, 4 points for Flute = 20 points).

BLOCK C: ANALYTICAL READING - CRASH INVESTIGATION (30 Points)

Instruction: Read the authentic Incident Investigation Report detailing a severe CNC machine crash.
Extract the required engineering data to answer the forensic questions below. Answer in complete
English sentences.

DOCUMENT: INCIDENT REPORT #88-CNC

Equipment: Haas VF-4 Vertical Milling Machine

Material: Forged AISI 4340 Steel Billet

1. Description of the Incident:

On Tuesday at 14:00, the operator initiated a CNC roughing program (GO01 linear interpolation) to
face the top surface of the steel billet. Upon engagement with the workpiece, the 16mm Carbide End
Mill suffered immediate, catastrophic fracture (it snapped). The spindle continued to plunge into the
material without a cutting tool, resulting in a massive collision. The Machine Control Unit (MCU)
generated an "Axis Servo Overload” alarm, and the emergency stop (E-stop) was triggered
automatically.

2. Root Cause Analysis (Metallurgical & Software):

Post-incident analysis revealed two compounding errors:

. Metallurgical Error: The steel billet was supplied by the foundry after undergoing a
quenching process. However, the factory omitted the mandatory tempering cycle. As a result, the
forged steel retained a hardness of 60 HRC (extreme brittleness). The carbide end mill was not rated
to cut material of this hardness at standard feed rates.

. Programming Error: A review of the G-code revealed that the programmer inputted an
incorrect Z-axis Work Offset (WCS). The machine believed the top of the workpiece was 10.0 mm
lower than it actually was in reality.

3. Conclusion:

The combination of extreme material hardness (due to a skipped tempering cycle) and excessive depth
of cut (due to the wrong Z-axis offset) subjected the end mill to unbearable shear forces, causing
instantaneous failure. The spindle bearings must now be inspected for thermal distortion or scoring.
Forensic Extraction Questions (6 points each):

1. What specific type of machining process was the CNC machine attempting to perform when
the tool broke?

Answer:

(Key: It was attempting to perform a CNC roughing program / milling operation using a GO1 linear
interpolation command).



2. Describe the metallurgical failure of the supplier. What heat treatment step did they forget,
and what physical property did this cause in the steel?
Answer:

(Key: They forgot the tempering cycle, which caused the steel to retain extreme brittleness and a high
hardness of 60 HRC).

3. Describe the software/setup error made by the CNC programmer. How did this trick the
Machine Control Unit?

Answer:

(Key: The programmer inputted an incorrect Z-axis Work Offset, making the machine believe the
workpiece was 10.0 mm lower than it actually was).

4. According to the report, what specific force destroyed the carbide end mill?

Answer:

(Key: The end mill was subjected to unbearable shear forces).

5. What physical damage must the maintenance team look for inside the spindle after this severe
collision?

Answer:

(Key: They must inspect the spindle bearings for thermal distortion or scoring).

(Instructor's Grading Key Block C: Evaluate answers for technical accuracy and correct
grammatical structure. 6 points per question = 30 points. Partial credit allowed for correct
engineering data with minor grammar errors).

BLOCK D: BLAME-FREE DIAGNOSTIC SYNTAX (30 Points)

Instruction: As an Applied Mechanic, you must translate informal, emotional complaints from the

shop floor into formal, passive-voice English Maintenance Logs. Use Telegraphic Style (no "I", "He",
"Stupid™). Use the target concepts provided.
1. Informal Complaint: "The guy didn't put oil on the linear rails, so they rubbed together until

they got super hot and the metal melted and jammed the X-axis."

Target Concepts: severe friction, unlubricated linear guideways, resulted in, thermal seizure
(TepMidyHE 3aKIHMHIOBAHHS).

Formal Log Entry:

(Key: Severe friction on the unlubricated linear guideways resulted in thermal seizure of the X-axis.)
2. Informal Complaint: "The laser cutter got way too hot and left a huge ugly rainbow burn mark
all over the stainless steel part."

Target Concepts: excessive thermal energy, resulted in, severe Heat-Affected Zone (HAZ), across
the workpiece.

Formal Log Entry:

(Key: Excessive thermal energy resulted in a severe Heat-Affected Zone (HAZ) across the workpiece.)
3. Informal Complaint: "I was running the simulation in the CAM software, and the computer
showed the spinning drill crashing straight down into the metal vise."

Target Concepts: severe collision, between the tool and the vise, was detected during, CAM toolpath
simulation.



Formal Log Entry:

(Key: A severe collision between the tool and the vise was detected during CAM toolpath simulation.)
4. Informal Complaint: "When they cast the engine block, it cooled down and shrank too fast,
leaving big empty holes inside the metal."

Target Concepts: rapid cooling, caused, solidification shrinkage, resulting in internal cavities.
Formal Log Entry:

(Key: Rapid cooling caused solidification shrinkage, resulting in internal cavities within the casting.)
5. Informal Complaint: "The V-belt is completely loose and it's screeching and slipping on the
metal wheel because it has no tension."

Target Concepts: insufficient tension, resulted in, severe belt slippage, against the pulley.

Formal Log Entry:

(Key: Insufficient tension resulted in severe belt slippage against the pulley.)

(Instructor's Grading Key Block D: 6 points per perfectly formed passive-voice sentence. Deduct 2
points immediately if personal pronouns or emotional adjectives are retained. Max 30 points).
ETAII 5. Jleopudinr Ta 36ip po6irt (10:25 — 10:30)

T: Time is up. Pens down, please. Pass your Exam Booklets to the front.

Let me give you a quick debrief. If you were able to translate the last section successfully, you are no
longer just mechanics. You are engineers who can communicate with global manufacturers. You
proved today that you know the difference between Quenching and Tempering, between a Lathe and
a Mill, and between a Spindle and an ATC.

This concludes Module 4: Engineering Physics, Transmissions, and Machining.

| will grade these and upload your scores (out of 100) to the LMS by tomorrow morning.

In our next session, we begin Module 5: Industrial Automation, Robotics, and Maintenance
Ethics. We will learn the English terminology for pneumatic logic, robot kinematics (6-axis arms),
and preventative maintenance schedules.

Have a great day. Class is dismissed.



