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Passutue MHXXEHEPHOIo MbllNEHNA CTYAEHTA
B npouecce O6yHEHMFI MHOCTPaHHbIM A3blKaM B BY3€

Kpuckosew, T. H.2, a. ned. 1., dou.
L BoeHHblli uHcmumym (UHMEeHepHo-mexHU4ecKuLi)
BoeHHoli akadeMuu MamepuanbHo-mexHuU4ecko2o obecneyeHus umeHu eeHepana apmuu A. B. Xpynesa, 2. Cankm-llemepbype

AHHomauwI. Lenp uccnemoBaums — npeacTaBUTb OCHOBHbBI€ HAIIPABJI€HUS Pa3BUTUA MHXXEHEPHOI'O0 MbILIJIEHUA CTYAEHTA B IIPO-
mecce O6y‘{€HVIH VIHOCTPAaHHbBIM {3bIKaM B By3e. ABTOpOM PaCKpbIBACTCS aKTYa/IbHOCTb Pa3sBUTUA CYICTEMHOI'O MHXXEHEPHOI'0 MbIIII-
JIeHsd B COBpeMEHHOM MMpe, IpenjiokKeH CI/[HEpI'ETI/["IECKI/Iﬁ MOJX0[ B KAUeCTBEe MEeTOJ00TMYECKOV OCHOBBI JaHHOTO IIpornecca.
IToka3aHbl YPOBHEBbI€ XaPAKTEePUCTUKM WMH)KEHEPHOI'O0 MBIIIJICHNS. Hay'maﬂ HOBM3HA JCC/IeJOBaHMS 3aKIIOYaeTCsd B TOM,
YTO CTPYKTYPMUPOBAHBI U OIMCAaHbl BO3MOXKHbIE d)OprI pa6OTbI, UCIIOJ/Ib3yeMble OJIsI COBEPIIE€HCTBOBAHMS CMCTEMHOI'O MHXKEHEPD-
HOTr'O MbIIIJIEHMS B XO4€ U3YyY€HUSI MHOCTPAHHOTO SI3bIKa. HOJIY‘IGHHI:IG pe3yabTaThl [10Ka3ajii, YTO peaamn3alms rpernogaBaTesjiem
npezmomeHHof/'[ Mome/n n CI10co60B O6W€HI/IH CHOCO6CTBy8T Pa3sBUTUIO CUCTEMHOCTM KaK OCHOBOIIOJIaraluiero Kauyecrsa MHKe-
HEPHOIr'o MbILIJIEHUST 6y;[y1uero crienyanncTa.

Kniouesste cnosa u (bpa.?bl: VIH)KEHEPHOE MBbIIIJIEHUE, 06y'-1eHMe VHOCTPAaHHBIM $3bIKaM; BY3; IMOArOTOBKA MH)XEHEPHO-TEXHUYECKUX
Kaapos; CI/IHepI'eTI/I'-IeCKI/Iﬁ 1oaxon; CMCTEMHOE MbIIIJIEHUE.
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Developing Higher School Students’ Engineering Thinking
in the Process of Foreign Language Teaching

Kriskovets T. N.%, br
! General of the Army A. V. Khrulev Military Logistics Academy, Saint Petersburg

Abstract. The article aims to describe the basic trends of developing higher school students’ engineering thinking in the process
of foreign language teaching. The author justifies the relevance of systemic engineering thinking in the modern world, argues
for the efficiency of the synergetic approach as a methodological basis of engineering thinking development. The basic characteris-
tics of engineering thinking are presented; its development levels are identified. The level characteristics of engineering thinking
are shown. Scientific novelty of the study lies in the fact that the author identifies and describes methodological techniques used
to improve systemic engineering thinking in the process of foreign language teaching. The findings indicate that the proposed metho-
dology promotes development of systematicity as an essential quality of future specialists’ engineering thinking.

Key words and phrases: engineering thinking; foreign language teaching; higher school; engineering and technical staff training; syner-
gistic approach; systemic thinking.

BBenenue

CoBpeMeHHbII MUp cTajl 6ojiee CJIOKHBIM, ¥ MHOTOMEpHAas HaCTOSIIAs peajlbHOCTh TpebyeT 6osee 3ppeKkTuB-
HBIX IIPMEMOB MBIIUIEHMSI, 06eCIIeUBAIOLIEro [[eJOCTHYIO OLIEHKY CJIOKHBIX SIBJIEHM, YUUTHIBAIOIIETO BCe B3ayIMO-
3aBMCMMOCTU 3/IeMEHTOB PealbHOCTM.

CornacHo mpesiM, 3a710KeHHbIM ITpoeKToM «HaryoHnanbHas TexHonormyeckas nannyartusa (HTU)», nepBoovepe -
HBbIM HallpaBleHMeM JOJDKHA CTaTh OIepexkalollas MOArOTOBKA TalaHTIMBBIX MCC/IefoBaTesell, MHXeHepOB U Mpef-
npuHuMatesneit B chepe pestenbHocT HTU, HampaBiieHHasi Ha GopMupOBaHue B Hallleii CTpaHe peaabHOr0 HayyHO-
TeXHMUYEeCKOro 3ajea 1o HanpasiaeHusim HTU [8].

Takum 06pa3oM, OCHOBHOII 3aaueii 06pa30BaTENbHOI MTOMUTUKYU SIBISIETCST 0OecrieyeHne MPOrpecCUBHBIX MU3-
MeHEeHU B 06/1aCTy ITPOQeCcCHOHATbHOM AeSITeIbHOCTY MOJIOABIX CIIenyanucToB. OT 3TOro 3aBUCUT 3P GEKTUBHOCTh
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376 Teopust 1 MeToAMKa NPodeccMoHanbHOro 06pa3oBaHms

HKOHOMMYECKMX U COLMAJIbHBIX IIepeMeH B KM3HM cTpaHbl. COTMacHO HaHHBIM yccienoBaHus 06 addexrTuBHOCTH
M TIEPCIIEKTUBHOCTY BBICIIEr0 06pa3oBaHMsl, TPOBEIAEHHBIM BCepoCCUICKMM LIEHTPOM M3y4YeHUs! O6IeCTBEHHOTO
MHeHust (BLIMOM) (2019 r.), TOJIbKO HEGObINAs YaCTh POCCUSIH CUMTAIOT 0Opa30BaHMe TapaHTHEN YCIIeIHOTO TPY-
JIoycTpoiicTBa (44%), KapbepHOTO MPOABIsKeHMs (26%), a Takke COOCTBEHHOTO CaMOCOBEPIIEHCTBOBAHMUST KaK IPO-
(eccuonana (22%). 3a mociaegHee ecATUIETHE YKPEIUIICS CKEIITUYECKMIT HACTPOJi B OTHOIIEHMM BBICIIETO 06pa30-
BaHMS KaK 00s513aTeJIbHOTO YCIOBMS YIAYHON Kapbepsl (68%). 74% pecrOHIEHTOB B Bo3pacTe oT 18 mo 25 et roso-
PSIT O 3aBBIIIEHNY 3HAYMMOCTHM BbICHIETr0 00pa3oBaHus [4].

B TO ke Bpems1 paboToaTenu C OGHOI CTOPOHBI U IPeACTABUTENN HAYUHOI AITUTHI — C IPYTOi B paMKaX JeJI0BOIA
MPOrpamMMbl MeXIYHapOIHOTO 3KOHOMMYeckoro ¢opyma 2019 roga BwIpaswiM 03a60U€HHOCTh HELOCTATOYHBIM
Pa3BUTHEM CTPATETMUECKOTO MaPTHEPCTBA MeXIY By3aMM, aKaleMUUYeCKOi HayKOil, TPOMBIIUIEHHOCTHIO, GM3HECOM
¥ BJIACTHBIMMY CTPYKTYPaMU.

IIpepcraBuTeny IPOM3BOACTBA FOBOPSIT O HEJOCTATOYHOM YPOBHE MOJATOTOBKM MOJIOJBIX CIELMAINCTOB, OTMe-
YaloT Y HUX OTCYTCTBME CUCTEMHOTO BUIEHMSI IPO6IeMbl, aBTOMATU3AIMY HaBBIKOB PabOThI ¢ GonblmMu MHbOPMA-
LMOHHBIMM MacCMBaMM, YMEHMI OCYILECTBISITh CaMOOOPa30BaTeIbHYIO IesSTeNbHOCTb. [l peleHus! JaHHOM! Mpo-
671eMBbI HEOOXOIMMO MPUBHECEHME VI3MEHEHU B caMy CrielinUKy MpernogaBaHus pasINnIHbIX YUeOHBIX AVICIIUIUINH,
B TOM YMCJIE U OVICHMUIUIMHBI <MHOCTPAHHBIN SI3bIK», KOTOPAsI MMeeT OOJbLION MOTEHIMAT C TOUKM 3peHUST PAa3BUTHS
CUCTEeMHOCTM MBIIITIEHMS. B 3TOVi CBSI3M aKkmyansHOCMp JaHHOTO VICCIeOBaHMS 3aK/I04AeTCs B M3yUYeHNUY OCHOBHBIX
HaIpaBJIeHi pa3BUTHSI MHKEHEePHOTO MBIIIUIEHMS CTYJ€HTOB B IIpoIiecce 06yyeHNs] MHOCTPAHHbBIM SI3bIKaM B By3e€.

Llenp uccnemoBaHyst 06yCIOBMIIA CIeLYIOIME 3a0aiu HACTOSIIErO UCC/IeTOBAHMUS :

— 000CHOBaHME METOHOJOTMYECKOTo MOAXO0AA K MU3YYeHUIO Pa3sBUTHUSI CUCTEMHOTO MH)XEHEPHOTO MbIIUIEHMS
CTyIeHTa;

— ompeje/ieHMEe TEOPETUYECKMX OCHOB Pa3BUTUSI CUCTEMHOTO MHKEHEPHOTO MBIILIJIEHMS CTY/IeHTa;

— BBIABJIEHME TUIAKTUYECKIX BO3MOXKHOCTEN TTpeiMeTa «MHOCTPAHHbIN SI3bIK» B chepe pasBUTUS CUCTEMHOTO
MH)XeHEPHOTO MbIIIJIEHUS CTYIEHTa.

Memodsl uccnedosanus. B mponecce ucciefoBaHMs ObUIM UCIIONb30BaHbl CIENYIONie METOIbI: TEOPeTUIeCKuit
aHaJIN3 TICUXOJIOTO-TIeAATOTMUECKON JIMTepaTyphl 10 MpobeMe UCCIeIOBaHNUs, CUHTe3, 06001IeHMe, MOIeMPOBaHKE;
HabiofieHe, MIHTEePBbIOMPOBaHMe, aHKETUPOBaHMe. B 3T0J1 CBsI3M GBI OCYILIECTB/IEH aHAIN3 CTATUCTUUECKMX JaHHBIX,
npepcrasieHHbIX BIIMIOM, rocyapCTBEHHBIX JOKYMEHTOB CTPAaTerMueCcKOro IVIAaHMPOBAHMS, TaKMX, KaK JOJITOCPOY-
Hasl KOMIUIeKCHas nporpamma «HalyoHaibHasi TeXxHOIorMueckasi MHMImMaTuBa» [8] u «CTpaTernyeckuii IjiaH COBep-
IIEHCTBOBaHUS MPO(deCcCcMOHATbHOTO 06pa30BaHusI M IOATOTOBKY BOEHHOCTYKAIIUX U TOCYLAPCTBEHHBIX I'PAsKIaHCKUX
corykammx Munucrepersa o6oponsl PO Ha nepmon no 2020 ronma» [13]. [IpoBeneH aHanu3 HAYYHO-TIEAarormyeckoi
JIUTepaTypbl, PacKpbIBAIOLIE)i OCHOBBI CMHEPreTHYeCKOro IMOJAXOAA K aHalIu3y AVHAMMKM HeJMHEeHBIX IIPOLeCCOB
B CJIOKHBIX CUCTeMaX, ITpeJcTaBIeHHOMY B pabotax A. A. Be3pykosa [3], H. H. Manb1ieBoii [6].

Teopemuueckoii 6a30ii viccnenoBaHus CTamu yaey GopMUPOBAHVSI UHKEHEPHOTO MBILIUIEHUST Y CTYIEHTOB BY30B,
packpbIThie B ucciaenoBanusix O. B. UronmpHuKa [5], Y. A. PeBuHa, U. B. YepBoHoii [9]; mpakTMKa GOPMUPOBAHUS CU-
CTEMHOTO VIHK€HePHOTO MbILIEHNSI, BKITIOYAIOIIAST OMMCaHe TeXHOIOIMM U CIIoc060B (OpMUPOBAHNS, TIPEICTABIEH-
Has B paborax [I. A. MycradmHoii [7], A. T. Peyca, B. B. Xpuctenko [10], 3. A. PemeToBoii [11]; Mozenu nmpodeccroHana
¥ MOJe/M PasBUTHSI CCTEMHOTO MBILITEHVSI CTYEHTa, PAacKpbIThIe B paboTax M. 0. AcmaHoBoii [1], Y. Y. BacxaeBoii [2].

Ipakmuueckasn 3Hauumocmp yvcciefoBaHMs. IlomydyeHHble pe3ynbTaThl UCCIeNOBaHMS 3HAUMMOCTM Pa3BUTUS
CUCTEMHOTO MHKEHEPHOTO MBIIIEHUS CTYIEHTa, & TAKKe UTOrY M3yuyeHMs] BO3MOXKHBIX METOI0B U (HOPM pasBUTHS
CUCTEMHOTO VMH)XEHEPHOTO MbIIUIEHUS CTyJeHTA, IPUMeHSIEMBIX B Mpolecce 00yUeHVs] MHOCTPAHHBIM SI3bIKaM, MO-
I'yT OBITh MCIIOTb30BAHBI IIPEIIOaBaTeISIMM BY30B ISl pellleHNs 3a/1a4 ITOBbILIeHMST KauecTBa MOJITOTOBKY OyyIe-
TO crenuannucTa.

OcHOBHas 4acTh

MeTomo/0rnyeckoit 6a30if JaHHOTO MCCIeNOBaHMST SBISETCS CUMHepreTnueckas KOHuenuus. CUHepreTuueckumit
CTWIb MBIIUIEHUSI OCHOBBIBAETCSI HA CUHTE3€ €CTeCTBEHHO-HAYYHOTrO, IYMaHUTApPHOrO M GuiaocodCKoro cruieit
MBILIUVIEHNST Y TIPEJICTABJISIET eqUHbBI METONOMOTMUYECKMIA TTOAXO/ IJIsl ONMCAHMS UCCTIeAyeMbIX SIBIEHUII U TIPOIIeC-
COB, SIBJISISICh HEJIMHEHBIM, SBOTIOL[MOHHBIM Y XOIUCTUYECKUM (LIeJIOCTHBIM).

Bo-TepBbIX, COBpeMeHHast HayKa HOJDKHA MCCIeIOBAaTh 0ObEKT MO3HAHMUS KaK CJI0KHYIO CaMOOPTaHM3YIOIYIOCS
cucreMy, GyHKIIMOHMPOBAHNE KOTOPOI He CBOAUTCSI K COBOKYITHOCTM XapaKTEePUCTUK ee 3JIEMEeHTOB.

BO-BTOpBIX, IIOCTOSIHHBII MIPUTOK MHGPOpPMAIMK HejlaeT TOo3HaHMe OTKPBITOM, IMHAMMUYHOIM, ITIOCTOSIHHO OGHOB-
JISTIOIIElicsT CUCTeMOl. B TakMx cucTeMax 60JbIlioe 3HaUeHye Hapsoy ¢ 3aKOHOMEPHOCTSIMM UTPAIOT CayJaiiHbie (ak-
TOpPbI, QUIYKTYallMOHHbIE TIpoliecchl. Heo6X0aMMOCTh yueTa MHOroo6pasusl IeiiCTBUTEIbHOCTH CIIOCOGCTBYET MpPU-
BJIEUEHUIO Pa3HOOOPA3HOTO CIIeKTPa MeTOMOB 1 (hOpM ITO3HAHMSI, 00eCIIeUnBaIOIIMX TOCTIKEeHVe eAVHOI e,

B-TpeTbux, CJIOKHOCTb OOBEKTOB TMO3HAHUS, XapaKTEPU3YIOUIMXCS HEYCTONYMBOCTHIO, TIOCTOSTHHON M3MEHUM-
BOCTbIO, OOYCIIOBJAMBAET Pa3sBUTHE HEIMHEHOTO TMIIA MbIIUIeHMS. Pa3BuTue HeIMHEeNHOro aHaausa, Mepexof,
OT KJIACCMYECKOTO OJHOMEPHOTO MBIIUIEHNUsI K HeIMHefHOMY, LIeIOCTHOMY (XOMMCTUYECKOMY), MCII0Jb30BaHME He-
JIMHelHbIX MaTeMaTndeckux mogeneii (10. JI. KnumonTosny, C. IT. Kypaiomos, U. IIpuroxkuy, I'. XakeH, [I. C. YepHas-
CKMIi ¥ Ip.) CTIOCOOCTBYIOT PEIIeHMIO MMPOGIEM B eCTECTBEHHBIX, COITMAIbHBIX M 9KOHOMUYIECKMX HAayKaxX.
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TeopeTuyecKye OCHOBBI UCCIeJOBaHNS

VHkeHepHOe MBbIIUIEHMEe XapaKTePU3yeTCs BBICOKO CTeleHb0 abCTPAaKTHOCTY — KauecTBa, IT03BOJISIONIEro ab-
CTParMpoBaThCsl OT HE3HAUMMBIX JeTaneil ¥ MBICAUTh TUIIaMM, abCTPAKTHBIMM KaTeropusmMu. JTO AaeT BO3MOXK-
HOCTb NIEPEHOCUTD OIBIT BUIEHMS TEXHOIOIMYECKUX ITPO6IeM C OOHUX Ha [pyrue, IomobHble. Kpome Toro, nHxe-
HepHOe MblIllJIeH)e XapaKTepu3yeTcsl yMeHMeM CTPYKTYPMPOBAaHMSI — BUAETb B3aMMOCBSI3M MEXAY SI€eMeHTaMU
eIVIHOJ CTPYKTYpbI, & TaKKe IPelyCMaTpuBaThb YCJIOBMS, B KOTOPBIX OHM IOSIBSIIOTCS U Mc4ye3aloT. Eme ogHuM
CBOVCTBOM MHKEHEPHOTO MBILIJIEHNS SIB/ISIETCSI YMEHME YUUTBHIBATh B Ipoliecce paboThl pasianyHble OrpaHUYEHMUS
(npMpoLHbIe, colMaNbHbIe, SKOHOMUYECKIEe) TeXHUUeCKUX pellleHMit, OnpeeNsiTh IPUOPUTETHOCTD 3a1au 1 addek-
TUBHOCTD pacIpeiesieH!sI PeCypCcOB B TeX MU MHBIX YCOBUSIX.

VHkeHepHOEe MBIIUIEHNe MO3BOJSIET BUIETh MPOOJIEMY KaK CUCTEMY, CO BCEM MHOTrOOOpa3sueM BKIIOUEHHBIX
B Hee IIOACMCTEM, MX BHYTPEHHMX CBsI3ell M BHELIHMX B3aMMOCBsI3ell ¢ ApyrMMu cuctemamy. Ilogo6Hasi MHOTO-
9KPaHHOCTb MHXEHEPHOI'O MBILIEHNS] TI03BOJISIET HAXOOUTD Y IIPEOAI0IeBaTh TeXHMYEeCKe IIPOTUBOPeUNs, FeHepH-
PYSI IpM 3TOM HeCTaHAAPTHbIE CITOCOOBI UX pemeHus [5].

. A. MyctaduHa, U. B. Pe6po n I'. A. PaxMaHKY/I0Ba BBIE/ISIOT TPU YPOBHSI Pa3BUTHUS MHKEHEPHOTO MBbIIIIJIEHNS.

Hwuskuit ypoBeHb — CIIOCOGHOCTH UCIIONB30BATh HEOOXOAMMBIN MUHMMYM TEXHUYECKOI MH(OpMAIN 1, IPU 3TOM,
OTCYTCTBME OCO3HaHMSI 3HAUMMOCTM TEeXHOJIOTMUYeCKOTO 3HaHUS B 1eJIoM JJsl MpodecCcMOHaNIbHOIO POCTa; OTCYT-
CTBYE KOHKYPEHTHOII HAaCTOUMBOCTH, JKEIaHUS CAMOOPraHM30BaThCS U OBITH JUAEPOM; OTCYTCTBUE KPEaTUBHBIX
uznei, TpebyeT peryasipHO MOMOIIY B TPOGIeMHOM CUTYaIIUA.

CpenHuit ypoBeHb — CIIOCOOHOCTD MCIIONIb30BaTh GOMBILIYI0 YaCTh HEOOXOAVMOIO MMHMMYMa TEXHUYECKOM MH-
opmarimu, oco3HaHME 3HAUMMOCTY TEXHOJIOTMYECKOTO 3HAHMS B II€JIOM JJIs1 TPodeCccrOoHaNIbHOIO POCTa; CIocob-
HOCTb ODMEHTMPOBATbCSI B KOHKYPEHTHOM CUTyaluy, KpeaTMBHOCTb, 3aHMMAeT IOJIOKEHEe «CUTYaLMIOHHOTO JI1jie-
pa»; HY>KIAeTcsl B IOMOLIY B HeCTaHAAPTHBIX CUTyalysIX, MeJlJIeHHO [TepeK/I04aeTcs Ha Jpyroe 3aHsATHe; He MOXeT
PELIUTb CJI0KHbIE TPOGIEeMBI.

BbICOKMIT YPOBEHDb — MIMPOKMIT KPYTO30DP, CIIOCOGHOCTh HACTaMBATh HA CBOEM MHEHUM, Hamuuye 3¢GdeKTUBHOI
CUCTEMBI IMYHOI paboThl, 3HaHME BEPHOTO CIIOC06a MCIOMb30BaHMs M306peTeHMs; CTIOCOGHOCTh MPeCTaBUTh pe-
3YJIbTAT; CEH3UTUBHOCTD K HECTAHJAPTHBIM PeLIeHVSIM, CO06Pa3UTEeNTbHOCTh, HE3aBUCUMOCTS [7].

CHUCTEeMHOCTh SIBJISIETCSI OCHOBOJ MHYKEHEPHOTO MBILIUIEHMSI, CIIOCOOCTBYET pEeIIeHUI0 PasIUYHbIX MPOU3BOL-
CTBEHHBIX TpobeM. CHUCTeMHOe MbIIIUIEHVE JAeT BO3MOKHOCTD:

— 6onee 06BEKTMBHO OIEHMBATb PEaTbHOCTh, aOCTPArMpoBaThCS OT YACTHBIX JeTaneil u mepeBectu (HOKyC
BHMMAaHMS Ha 1ei0e. DTO MO3BOJISIET MPEOIOETh MO3UIMMA Y3KOCIIeMATM3MPOBAHHOTO CIIEIMATNCTA, OObEKTUBHO
OLIEHUTH 06BEKT, TIOJOMTY K YAYULIEHUIO pabOThI BCElt CUCTEMBI;

— TepPeHOCUTD OIIBIT JEesITeIbHOCTH C OIHOJ CUCTeMBI Ha ApyTue, TIOKO0OHbIe eif;

— HA OCHOBE aHa/IM3a XapaKTepHbIX TOM WIM MHOM CUCTEMe CBOMCTB, 6Aa30BbIX MPUHIMIIOB (DYHKIMOHMPOBAHUS
TIPEeIIoaraTh YOIOBYST QYHKIMOHMPOBAHMS CXOKUX CUCTEM, YTO 3HAUUTEITBHO YIIPOLIAET Y YCKOPSIET pellieHye Mpobiem;

— CTaBUTh IPAaBUIBHO LM UCCIEAOBAHMS, HAXOMUTD CIIOCOOBI UX NOCTVKEHMSI, TPOTHO3MPOBATh CIIEUUPUKY
pa3BUTHUS 06BEKTA UCCIeIOBaHMSI, CO34ABATh HOBbIE M OTIIMYHbBIE CUCTEMBI.

BbIensoT pa3auHbie YPOBHU Pa3BUTUSI CITOCOOHOCTM AyMaTh CUCTEMHO [12]:

— TMPaKTUYeCKU OTCYTCTBYIOIIMII YPOBEHb PAa3BUTHUS CUCTEMHOTO MBILIUIEHMSI: JIOOM C MOLOOHBIM yPOBHEM
He BJIafIel0T aHATUTUYECKOI KOMITeTeHI[Mel, MCIIBIThIBAIOT CJIOKHOCTH C BbIe/IeHMEM OCHOBHBIX MOMEHTOB, C OL€H-
KOt pucKOB. YacTo He MOTYT OLIeHUTb TOUKM PUCKA, 3aTPYLHSIOTCS C IIPOTHO30M IOCAeACTBUI TeX UM MHBIX U3Me-
HeHuit. X 1eiicTBUSI MHCTMHKTUBHBI, He MIMEIOT IOf, c060i ZOCTaTOUHBIX OCHOBaHMIT;

- HU3KMUIL YPOBEHb PA3BUTUSI CUCTEMHOTO MBIIUIEHMUS: JIIOAM C MOJOOHBIM YPOBHEM B COCTOSIHUM BBIAEUTH
onpegensiome (HakToOpbl, CTPYKTYpUPOBaTh MOIydYeHHYI0 MHopmanuio. IIpuuem chepa nmpumeHeHMs] HaBBIKOB
CUCTEMHOTO MBIIIEHNS BKIIOUAeT TOTbKO T€ BOIIPOCHI, B KOTOPBIX UeJIOBEK KOMIIETEHTEH. B 3TuX cdhepax oH MOKeT
OnpefennTb IPUUYMHHO-C/IeICTBEHHbIE CBS3M;

— CcpeIHUIT YPOBEHb Pa3BUTHSI CUCTEMHOTO MBIIUIEHNUSI: STH JIIOAM CIIOCOOHBI K aHAIM3Y Pa3IUYHOl, B TOM 4Mciie
1 MHOTO(aKkTOpHOI MHGOPMAaLIMK, BbIIEIEHNIO TIPUIMHHO-CIeCTBEHHBIX CBsi3eil. OHM CITOCOOHBI TPeACTaBUTh pa3-
JIMYHBIE CITOCOOBI pa3pele Vsl TOM YUY MHOM CUTYaluy, YBULETb PUCKY KaKIOTO M3 BAPMAaHTOB, HUBEIMPOBATD UX;

— BBICOKUI YPOBEHDb Pa3BUTUS CYICTEMHOTO MBIIIEHMS: TaHHAS TPYIINA JI0feil He TOJIBKO CIIOCOOHA K aHaIu3y
KOMIUIEKCHO} MHGbOpMAaIy, HO ¥ TeHepUpyeT Ha OCHOBE aHa/IM3a MHOTO(GAKTOPHBIX SIBJIEHMIT HOBbIE CIIOCOOBI pe-
MIeHNST TPAKTUYeCKUX mpobieM. OHM YMEIOT AeaTh IIPOTHO3 Ha OCHOBE HEIOTHOM 1160 MPOTHUBOPEUNBOI KAPTUHBI.

Cucrema BKIIIOUAET 1ielb GYHKUMOHUPOBAHMS; CTPYKTYPHbIE 3JIEMEHTHI; BHYTPEHHME M BHEIIHME CBsI3U; MHDOD-
MallMOHHbIE, MaTepuaabHble M IPyrue pecypchl; MPOLYKT, IMOMyYaeMblii Ha BbIXOZe; YC/IOBUSI HDYHKUMOHVPOBAHMSI.
VMeHMe BbIIeNUTb HAO0p 371eMEHTOB, KOHIIENTYaTbHO TOAXOISIINIA MO XapaKTePUCTUKU CUCTEMBbI, YCKOPSIET TTPO-
1[eCC aHATUTUIECKOTO Pa3bopa JAaHHOI CHUCTEMBI, IPUHSITHUS pellleHys TI0 ITpobiemMam ee GyHKIMOHMpPOBaHMs. IMeH-
HO II03TOMY HeOOXOAMMOCTb PA3BUTHUSI IIPOM3BOACTBA 1 OOHOBJIEHVISI IPOM3BOICTBEHHON IPAKTHKY Ha COBPEMEHHOM
aTarie TpebyeT pasBUTHS CUCTEMHOTO MBIIIIEHNS KaK BUIa MBICTATENIBHOM AeSITeTbHOCTH OYIyIIero MHxeHepa.

IIpakTHYECKMe OCHOBBI MCCIEeJOBAHMS

IpaKkTyKa MOKa3bIBAET, UTO MPOIECC U3yUEHMsI MHOCTPAHHOIO SI3bIKa 06/1aaeT 6O/bIINM IOTEHIIMATIOM Pa3By-
TUSI CUCTEMHOTO MH)XKeHEepHOro MbliieHus. [Ipy 3TOM HeO6XOAMMbIM CTAHOBUTCS M3MeHeHe He TOJbKO (Gopm pa-
60TbI, HO ¥ CAMMX CTIIOCO60B B3aMMOEICTBIS ITPEII0aBaTe s CO CTYAeHTaMI.
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CoBMeCTHasI eI TeIbHOCTD IIPeTofaBaTesis ¥ 06yJaronierocs o pa3BUTUIO CYICTEMHOTO MBIIITIEHMS BBICTPauBaeT-
¢S IO Cylefyioleil Mmogenu, npeayioxenHoit U. 0. Acmanosoit (Pucynoxk 1) [1].

IIpennogaBaTtesb OOGyualowmiics

1. BoigBIObKeHME KOHKPETHOM 3aiaun
pPa3BUTHUS CUCTEMHOTO CTUJISI MBILJIEHUS
B IaHHOM IT03HaBaTe/IbHOM LIMKJIe

1. Oco3HaHMe HeOOXOAVMOCTY CCTEMHOIO
I10AX0/1a K M3yUYeHUIO TIpeIMeTa

N/
J
AN

2. PackpbiTie XxapaKTepUCTUK, CUCTEMHOTO
CTUJISI MBITIJIEHYST HA KOHKPETHOM

y4e6HOM MaTepuae <—

2. OcMBbIC/IeHMEe 3JIEMEHTOB CMCTEMHOTO
CTWISI MBILIUIEHYSI U €T0 TIPOSIBJIEHMI
B yueGHOM Martepuase

AN

3. Opranusanusi yae6HO-IT03HaBaTeIbHOM
JlesITeIbHOCTH, HallpaB/IeHHO Ha Pa3BUTHeE
CUCTEMHOTO CTUJISI MBILIJIEHUST

3. Vcnionp3oBaHMe NpeanycaHnnit
CUCTeMHOTO CTUJISI MBILUIEHUST
B yue6GHO-TI03HABATEIbHOI 1S TEIbHOCTU

\/

AN

4. CaMoCTOSITe/IbHOE CIeJOBaHNe HOpMaM
¥ TPe6GOBaHMSIM CUCTEMHOTO CTV/ISI MBILITIEHUSI,
TePeHOC CJIOKUBLIETOCs MOAX0a Ha HOBBIN
yueOHbIT MaTepuan

4. AHanu3 pe3ynbTaToOB PabOThI
110 GOpMMUPOBAHUIO CUCTEMHOTO
CTUJISI MBILIVIEHUS <

RN S N 1

\/

AN

5. O60061IeHMe TIPeIMETHOTO
¥ OTlepaliOHaIbHOTO Pe3y/IbTaTOB
JIaHHOTO IT03HABATeIbHOIO VKA

5. BeigBuskeHMe HOBOJ KOHKPETHOI 3a1aum
(opmMMpoBaHUS CUCTEMHOTO MBILIJIEHUS

Vs
. J
.

PucyHoKk 1. [ThaHuposarue u 0p2aHu3ayus pazeumuis CUCMeMHO20 MblULIEHUS. 00YUarUuxcs

Hamu 6bina mpoBemeHa olieHKa 3(D(eKTMBHOCTY MCIIOAb30BaHUS Pa3IMUHBIX (GOpM pabOThl Ha 3aHITUIX
10 MHOCTPAHHOMY SI3BIKY, CITOCOGCTBYIOIIMX PAa3BUTHUIO HE TOJBKO SI3bIKOBOI KOMITETEHIMM, HO ¥ CUCTEMHOTO MH-
SKeHEePHOTO MbIIIIEHMSI.

B mpakTiKe IperrogaBaHius MOKHO BbIIEIUTD LI s 3aJaHnii, BBITIOTHEHME KOTOPbIX 6IaronpusaTHO CKa-
3bIBAETCS HA PA3BUTUM aHATUTHYECKUX HABBIKOB, MHAYKTMBHOIO U JeIyKTUBHOTO MbIiuieHus. K momo6HoMy Bumy
3aIaHMUi OTHOCSITCS 3a[JaHMs 110 BbIIEIEeHMIO TTPEMMYIIECTB ¥ HeJOCTaTKOB Mpoliecca Jin6o MpoayKTa. BeimonHeHne
TOJ0OHBIX 3aIaHNI CITOCOOCTBYET PAa3BUTHIO HABbIKA aHAIM3A U Kaaccuduraumuy nHGopmamm.

IMPUMEP 1
Task: Classify the advantages and disadvantages of different alternative energy sources (Tabauua 1). Do you think
that their benefits outweigh their drawbacks?

Ta6auua 1. Alternative energy

Advantages Disadvantages

Discuss the following:

— Alternative energy is not harmful for environment.

— Biofuel often uses crop land or crops (like corn) to produce biofuel so the price of cheap food goes up.

—  Solar energy panels are expensive. Most governments don’t want to buy home generated electricity. Not all climates
are suitable for solar panels. Alternative energy is renewable.

— Wind energy turbines are expensive. Wind does not blow all the time, so they must be part of a larger plan.

— Hydro-power dams are expensive to build and disrupt the environment. Alternative energy is renewable. This type
of energy can create new jobs and promote economic development.

C 1esbI0 Pa3BUTUSI AaHATUTUIECKMX HABBIKOB CTYAEHTAM IpeAJiarajoch OMucaTh MpeajiokeHHble TpaduKy, Tua-
TPaMMbl, IMK/INYECKME CXeMBbI ITPOLIECCOB.

[TPUMEP 2
Task: The diagram (PucyHok 2) illustrates the way UK renewable energy is generated. Summarize the information
by selecting and reporting the main features and make comparisons where relevant.
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PucyHoK 2. The types of renewable energy generated in the UK

3amaHus Ha co3gaHue 60 omucaHue MoJe/n Iponecca MCIOJb30Ba/JIMCh OIS PAa3BUTUA YMeHI/HZ pa60TaTb
C 0606MEHHOﬁ, OTBJIEUEHHOJ OT YaCTHBIX JleTajieii IeliCTBUTEeIbHOCTbI0. Bo BHMMaHMe MIPpMHMMAIOTCS TOJIBKO Ca-
MbI€ BaXHbI€ XapaKTePUCTUKNU MCCIIeyeMOoro I1mpouecca, CMCTeMHbI€ B3aMIMOCBSI3I.

TMMPVUMEP 3
Task: The scheme (PucyHok 3) illustrates the basic structure of the electric system. Analyze the scheme and describe
an electrical grid. Speak about:
1) the function (deliver electricity from... to...)
2) its parts
3) the location of power stations (near a fuel source / away from heavily populated areas)
4) the functions of transformers (stepping up/down)

Basic Structure of the Electric System _—__I_—_r
N
&
Color Key: ka
Blue: Transmission Transmission Lines Subtransmission
" P 500, 345, 230, and 138 kV Customer
Green: Distribution 26kV and 69V
Black: Generation 5N
LY .
Step-Down
g Transformer —ammEm
B A
N

Primary Customer
13kV and 4 kV

Generator Step
Up Transformer

Transmission
Customer

Generating Station
138kV or 230kV

Secondary Customer
120V and 240V

Pucynoxk 3. The basic structure of the electric system

IpreMbl CBOpAaYMBaHMS ¥ pa3BoOpayMBaHus MHGOOPMAIIMY YCIIEITHO TPEHMPOBAIUCH IIPY ONUCAHUM TGO CO3a-
HUM cxeM. [Ipy 3TOM aKTUBMU3UPYIOTCS ITPOIECCHI BBIZENEHMS JTOTMUECKOM MOCAeI0BaTeTbHOCTHM, COTIOCTABIEHMS
MHGOPMALMOHHBIX MaCCUBOB, PACIIOIOKEHNE MHGOPMALVK B TIOpsaKke uepapxun. CTPyKTypHasl CxeMa Ha MpaKTUKe
MOKa3bIBaeT cBOIO 3()(EeKTUBHOCTD B UCIOTb30BAHUMA.

TMPUMEP 4
Task: Analyze the scheme (PucyHok 4) and describe the difference between the external and internal combustion engine.

Function Main elements

EXTERNAL AND INTERNAL COMBUSTION
_—== ENGINE

S Comerencer )

Efficiency

Place of
combustion

Pucynoxk 4. External and internal combustion engine
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Vcrionb3yemblii Tpy 06ydeHMM dTeHuIo pueM “Jigsaw reading” mpemcrasisiet co60ii yueOHYIO CUTYaIMIO, KOrIa
ONVH TEeKCT HEeJUTCS Ha P pparMeHTOB, KOTOpble MUKCYIOTCS. IIpy BBITIOMHEHMM 3aJaHusl CTYyAE€HThI paboTaan
B IPYIINax, YTO YYUT MX OOMEHMBAThCS MHGOpMalMeii, mpefaras OmpeeieHHbIe [0Ka3aTeabCTBa COGCTBEHHOM
rtosutiu. CIOKHOCTh TaKUX 3aJaHMi MOXKET YBEeJMUMBATHCS He TOJMIBKO 3a CYeT KoanuecTBa (parMeHTOoB, HO 1 3a CUeT
IIOTIO/THMTEIbHBIX 3aaHMii Ha BEPTUKAIbHYIO KIacCu(DuKaIio BHYTPY FOPU3OHTAIbHOIA.

ITPYIMEP 5

Task: Look at the jigsaw puzzle. Read information about any type of power (Tabnuna 2) and decide if it describes

the benefits or drawbacks of usage.

Ta6anua 2. Jigsaw puzzle

Coal Power

Coal is a highly compressed fuel
formed from organic matter that has
solidified deep within the earth over
millions of years.

The heat generated from firing coal
heats water to generate steam, which
spins turbines that generate electricity.

It is nonrenewable, since more this fossil
fuel can’t be generated on a human time
scale.

Nuclear Power

Nuclear power is very efficient: 1 kilo-
gram of Uranium-235 can generate
over 24 million kilowatts of electricity.

It originated with the discovery of the
splitting of uranium atoms. The opera-
tion of a power plant produces no emis-
sions or greenhouse gases.

The depleted uranium is highly radioactive
waste. An accident at a power plant also
has the potential to cause millions of dol-
lars in damage.

Solar Power
Solar power is a renewable energy.
More solar panels are installed every day.

Photovoltaic panels can be used to har-
vest the energy of the sun for electricity.
Solar panels convert the energy of the
sun into electricity using silicon wafers.

While solar panels are considered a form
of clean, renewable energy, the manufacturing
process produces greenhouse gas emissions.
Additionally, to produce solar panels, manu-
facturers need to handle toxic chemicals.

0il Power
Qil is another fossil fuel that is formed
in a similar manner to coal.

It takes a liquid form and must be har-
vested from deep underground using
deep wells built on land or out at sea.

These wells and the transport of this fossil
fuel come with a significant environmental
risk. During the Deepwater Horizon spill
in 2010, over 4.9 million barrels of this
fossil fuel were leaked over a three-month
period, costing billions of dollars in reme-
diation and restoration efforts.

CospmaHune l'IpO6J'IEMHI:IX CI/ITYB.L[MVI CIIoco6CTBOBANO Pa3sBUTUIO KPEAaTUBHOCTHU, CAMOCTOATE/IbHOCTU MBINIJIEHNA,
IIePCIEeKTUBHOI'O aHa/iM3a, HaBbIKa MOAEJIMPOBAHMA CUTYALIUN.

ITPUMEP 6

Task: Figure out the problems of Russia’s military forces in the Arctic (Tabnutia 3). Try to work out the possible solutions.

Ta6auua 3. Russia’s military capabilities in the Arctic (problem-based learning)

Conditions

Problem

Low temperature — hypothermia danger

1. Providing hypothermia means and first aid measures.
2. Organization of drying uniform and footwear. <...>

Personnel physical endurance descent

Providing personnel with hot food twice or three times a day...

at startup

The difficulty in the operation of automat-
ic weapons mechanisms and BMP engines

Taking measures to prevent the engine cooling system from freezing.

Deep snow

1. Advance preparation of routes.

means of travelling...

2. Preparation of track tension; equipping combat vehicles with cross-country

Short days and long nights

Providing units with lighting equipment...

WccnenoBaHme moka3biBaeT MOJIO’KUTEJIbHYIO IMHAMMKY M3MEHEHNMS YPOBHA Pa3BUTUA MHXXE€HEPHOI'O MbIIIe-
HUA KypCaHTOB BoenHoro MHCTUTYTa (I/IH)KEHepHO-TEXHI/I‘-IeCKOI‘O) BoeHHOI1 aKageMmnim MaTepraJbHO-TEXHNYECKOTo

o6ecrieuenust (Tabnauiia 4).

Ta6anua 4. OyeHKa yposHs pa3sumust UHMCEHEPHO20 MblileHUs: cmydeHmos 3 Kypca

JI0 OTIBITHO-

XapaKTepyCTUKU MHXEHEePHOr'0 MbIIIeHUS 3KCNepYMeHTATbHOM nociae 03P (%)
pa6otsi (O3P) (%)

YMeHMe CPaBHMBATb, Ae/IaTh BbIBOADI, CTPOUTD IPUUMHHO-CJIeICTBEHHbIE CBSI3U 54 68

yYMeHMe TeHepUpOBaTh Uaen 46 57

YMeHMe OCYIEeCTBIISITh CAMO06PA30BaTEIbHYIO NeSITEIbHOCTh 32 67

HaBbIKM peduieKkcui (OCMbICJIEHNST, CAMOAHa/IN3a, OLEHKM CBOE AesITeIbHOCTHI 24 52

B IIpoliecce CUCTEMHOTO aHajM3a MPoLLeCcCOB MM SIBI€HMI)

HAaBBIKY MapKeTVHIOBOJI ITpe3eHTaly NPOAYKTa 35 47
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IperomaBaTen MHOCTPAHHBIX SI3bIKOB, MCITOJb3YIOIIME YKa3aHHbIe Bbilie (OpMbI PabOThI, B XOIe aHKETUPOBa-
HMS yKas3aly Ha yBeJMUeHye KOIMUeCcTBa KypCcaHTOB, OCO3HAIONIMX 3HAUMMOCTb TEXHOIOTMUYECKOTO 3HAHUS B 11I0M
IJ1s1 TpoeCCMOHATBHOTO POCTa, CIIOCOOHBIX KPEAaTUBHO MOAXOOUTh K PEIeHUI0 MPo6IeMHOI MpodeccuoHaTbHOM
CUTYaLMA, HAWTY HECTAHAAPTHOE pellieHye U MPeICTaBUTh Pe3Y/IbTaT.

3ak/oueHue

TakuM 06pa3oM, TeOpeTUUeCKUiT aHaau3 IT0Ka3aa HeO6XOAMMOCTb Pa3BUTMUSI CUCTEMHOCTM MBIIUIEHUST KaK OC-
HOBHOI1 XapaKTepUCTUKIU MHKeHEePHOTO MbILIJIEHUS CTyIeHTa.

VccnegoBaHue Tpoliecca pa3BUTUS MHXXEHEPHOTO MbBINUIEHMS KaK IeJIOCTHOM HEeIMHEITHO! camMOoopraHm3yo-
1eficsl TOCTOSTHHO OOHOBJISIIONIENCS CUCTeMbI 0OYC/IOBMIIO BHIOOP CMHEPTeTMUECKOTO MOAX0/1a B KaUecTBe OCHOBO-
1oJaramIuero.

TeopeTHUeCKMMIU OCHOBAMM DPA3BUTHUSI CUCTEMHOTO WHXKEHEPHOTO MBINIIEHUS CTYOEHTa MOCTYXUIU PaboThl
W. 10. AcmanoBoit, U. U. bacxaesoii, II. A. Mycraduna, Y. A. PeBuna, V. B. UepBOHOI1 U ApyruX McCiIemoBaTeneit,
B KOTOPBIX PACKPbIBAIOTCS] YPOBHEBbIE XapaKTEPUCTUKY, STAIlbl TEXHOJIOTMM Y MOZENIMPOBaHMS M3ydaeMOoro Ipoliecca.

IumakTuUecKye BO3MOKHOCTYM IMpeaMeTa «MHOCTPAHHBIN S3bIK», CIIOCOGCTBYIOIIME DPAa3sBUTUIO MHKEHEPHOTO
MBIIIEHUS CTYLeHTa, 3aK/II0Yal0TCS BO BBeeHUM B TPAKTUKY U3YUeHUSI MHOCTPAHHOTO SI3bIKa 3aJaHuiA, IpeAIiona-
ralIynX CUCTEMATU3AIlMI0 M OLEHKY MCTMHHOCTU MH(pOpMaimm, OueHKy QYHKUMI Ipoiecca U BHYTPEHHUX CU-
CTEMHBIX B3aMMOCBSI3€i1 XO/ie aHa/I3a CUCTEMbI, Pa3BUTHE HABbIKOB MpPeIBUIEHNS ITepCIeKTUB. Bo3MoxkHbIe ¢op-
MbI pabOThI, MCIIOTb3yeMbIe B XO[l€ M3yUeHMsS] MHOCTPAHHOTO SI3bIKA C LeTbI0 PA3BUTHUSI CUCTEMHOTO MHKEHEPHOTO
MbILIIEHNSI, BK/IIOYAIOT:

— OmMcaHue IpeyIOKeHHBIX TPAdUKOB, IMarpaMm, IUMKINUECKUX CXeM ITPOI[eCCOB;

— BbIfle/IeHNe TIPeMMYIIECTB ¥ HeJOCTAaTKOB IIPOLecca;

— OIpejeyieHNe JIOTUYEeCKOil Mocael0BaTeIbHOCTH;

— cosmaHue 160 omycaHue MOZeNu Ipolecca;

— pelieHue MPo6GIeMHBIX CUTYAINIi;

- 3afaHKs Ha pa3BUTHMeE HaBbIKA aHAIM3a U KIaccuduranmm, CBopauMBaHus ¥ pa3BopaunBaHus MHGOpMAaIA.

Ilnst obecrieueHusl YCIEIIHOCTY JAHHOTO Tpoliecca MpernofaBaTeasiM MHOCTPAHHOTO SI3bIKa HEOOXOOMMO pac-
KpbIBaTh HA KOHKPETHOM yUeOHOM MaTepuasie XapaKTePUCTUKM CUCTEMHOTO CTUJISI MBIIIIJIEHYST; BBICTPaUBaTh yUeOHO-
MO3HABATENbHYIO JesATeTbHOCTh KypCAHTOB Ha OCHOBe (HOPM M METOAOB paboThl, IIPeANoiaraliux pa3BuTme Cu-
CTEMHOTO CTMJISI MBIIIJIEHUST; TTPOBOAUTH COBMECTHBIN CO CTyAeHTaMu pedaeKCMBHO-OIeHOUHbI aHamu3 3ddek-
TUBHOCTY VUCITOJIb30BAHMSI CUCTEMHOTO CTUJ/ISI MBILIIEHMSI B Y4e6HO-TTO3HABATEIbHO JIeSITETbHOCTHU.

BrioueHue B 06pa3oBaTebHbIN Mpoliece 3afaHuii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa JaeT CTyoeHTaM
HaBBIK MCCIEIOBAHUS CUTYallMM KaK CUCTEMBI, C OLIEHKOI ee TTpeHa3HAUEHMS, TTOPSIAKA U YCIOBUI QYHKIMOHMPO-
BaHMsI, BHYTPEHHUX Y BHEIITHUX CBSI3€A.
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