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PaccvmoTpeHBl THoGATBHEBIE TpeHIB! B HHKeHepHOM 06pasoBaHii. OCHOBHBIMHA 13 HHX
ABITATOTCA TTOBBITIIeHWE TpeboBaHWI K 3HAHWAM M HABBIKAM, KOTOPBIMA JTOLKHE 00Ta-
IATE COBpeMeHHBIe MHKEHEPE], W He0OX0IMMOCTE TIPe0JONMeHIS PasphiBa MeXIy (hyH-
OaMeHTATBEHON TTOATOTOBKOH 1 TIPaKTHYeCKAM TIPHMeHeHHEM TTONYIYeHHBIX HABBIKOB.
[TopnileHMe TpeOOBAHWH, IPeThABIIEMBIX K BRIITYCKHIUKAM WHXKeHePHEIX CTIETTHATh-
HOCTeH, 06YCITOBIeHO PACTYIIEH CIOXHOCTRIO TTPOM3BOIMMOI TIPOIYKITHA W TEXHOIO-
THYeCKHAX Mpolleccok. A obecliedeHHA HeoOX0IMMOTO YpOBHA TpebyeTcd BHeceHHe
KOPPeKTHROB B 00pas0oBaTeNBHEBIN TIpollece, B KOTOPOM TIPAKTHKO-OpHeHTHPOBAHHEI
TOIXOA WTPaeT 3SHAYHTETBHVIO PONE, ABTIACE CBABYIONIMM 3BEHOM MeXKIY TeopeThIe-
CKMA JTUCTIMTITHHAMHA W peanbHBIMH 3adadaMi. st Hanbonee e KTHBHON peatH-
3aIIAH 2TOTO TIOIX0Ia HYKHO YCHIHBATE KOOTIEPAIHIO YHHBEPCHTETOR H ITPOMBITILTEH-
HEIX TIpeInpudTiii. B cTaThe TIpHMBeleHBl IPHMMEPE] HHUITMATHE W 00pas0oBaTeTBHEIX
TTPOTPAMM, PEATTH3YeMBIX BRICIITAMH VIeOHBIMH 3aBeJeHHAMHA B PASHEIX CTPaHAX MAPA C
TENBIO pellleHA A JaHHEIX TTpoGieM, TIOBBIIIEHHA KadyeCcTBa WHKeHe PHOTO 06pa3oBaHnd A
Ty9IIeli TIOATOTORKH BEITYCKHHUKOE K PEIIeHUIO PeATbHEIX ITPOMSBOACTBeHHBIX 3a0a4.
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Ha3; STEM; CDIO; BYOD (Bring your own device)
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This article examines global trends in engineering education, notably including, firstly;
the increasing demand for knowledge and competencies which an engineer should
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possess in today’s world and, secondly, the gap between fundamental theoretical
knowledge and practical experience. The first trend is regarded as a result of increasing
product and manufacturing complexity In order to maintain the necessary level of
education, considerable changes should be brought to existing educational approaches.
The practically oriented approach is supposed to play a significant role in this process and
should serve as a bridge between theoretical basis and real tasks. In order to implement
this approach in the most efficient way, a joint effort of universities and manufacturing
companies is required. The article describes various initiatives and educational programs
deployed by different universities around the world to solve the arising problems, increase
the quality of education and enable better training, which prepares students for real-
world engineering challenges.
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[TocTOIHHOE TIOBBILIEHIE 3aITPOCOE TTOTPe oM -
Telel, yKecToUeHMe KOHKYPEHIINH CIIoCOGCTBYIOT
TTOCTOAHHOMY COBEPINEHCTBOBAHNID W BMECTe C
TeM TIOCTOIHHOMY VCIOWKHEHHID TTPOM3BOIHMON
IPOIVKIINH. DT0 0CO6eHHO CIIPABSIINEO T HAY-
KOEMKOTO CEKTOPA TIPOMEIIIITEHHOCTH, B YACTHOC-
TH I TAKWX OTpacliell, Kak apToMOoOHIe-, apHa-
M PAaKeTOCTPOSHWE, CVI0- W KopablecTpoeHWE,
ATOMHOE W SHEPTETHYECKOES MAIMMHOCTPOSHIE,
000POHHO-TIPOMBIILTEHHEBIN KoMTITeKe. HeykimoH-
HOCTE TeXHHYECKOTO TIPOTpecca 00d3BIBAST WH-
KeHepoB 00MaJaThk BCE GoMee PazHOCTOPOHHHMHA
SHAHWAMH, BCE GoJlee COBepIIeHHBIMH HABBIKAMH,
HIMeTh B CBOEM ApCeHANe BCE OONBIIee KOTHYECT-
BO WHCTPYMeHTOB. YTOGE! JOOHTECH VCIIeXa B pea-
TH3AIHANA SHAYWUMEIX TEXHOMOTHYSCKHIX TIPOSKTOR,
WHKEHED CeTOIHA JOMKeH 00MagaATE UeIBIM PAIoM
DOTIONTHHATENBEHBIX KOMTIIE TSHIIHTA.

CTOWT CKa%aTh, 9T0 B POCCHH TOIBKO OKOMO
5% BBINIYCKHHUKOE OONMAJAIOT KOMIIETe HINAMH
MHPOBOTO YPOBHHA LT TIPOSKTHPOBAHNA W CO3IA-
HIA B KpaTIAWIIHE CPOKH TMOOATEHO KOHKYPEHTO-
CTTIOCOGHON M BOCTpe COBAHHOM ITPOIYKIIMH HOBOTO
TTOKOIeHIA. ECITH TOBOPHUTE O CTPYKTYPE POCCHH-
CKOTO WHXKEHEPHOTO 00pa30BaHAA, TO B HEH MOK-
HO BBIIENWTL TPH YPOBHA {pHc. 1).

[TepBEIT VPOBEHE — «HHKESHEPEI TI0 HECIINVA-
TAIHH» BBICOKOTEXHONOTHYHOTO OBOPYIOBAHNA
{OHHM COCTABMHIOT ITPUMEPHO YSTBEPTYIO YACTE OT
OOILETO YHCITA HHAKEHEPOR).

BTopol vypoBeHE — <«TPATHITHOHHEIS» WHIKE-
HEPEI: KOHCTPYKTOPEI, PACYSTIHKI, TEeXHOIOTH,

TPOTPAMMICTEI, 9KOHOMWCTBEI {29T0 camasd MHO-
TOYHMCISHHAA TPYIIIA, HA Hee TIPHXOONTCI OKOIO
70 % BceX BRITIVCKAS MBIX HHIKEHEPOR).

HakoHen, «BepxyIIKa alicbepra» — Te ca-
MBIe 5 % HHXeHepOB HOBOTO ITTOKOQIEHWd, «HH-
KEeHEepHEBI clienHas», akKTHYeCKH CHCTeMHBIE
HWHAKCHEPEI HOBOTO TIOKONMSHW, BIAOCIOIINE TIe-
PEIOBEIMHA HAVKOSMKHMH  MYIETHIHCITATITHHAD-
HEIMH W KPOCC-OTPACIeBEIMH /KPOCC-PEIHOYHBIMHA
TeXHONOTHAMHA, O0OGMagarolIne MHOXeCTBOM soft
skills 1T 0. Camoe THapHOoe, YTO «HHKeHepPHBIH
CTIeTTHAR» CTIOCO0eH paboTaTh B NIPHHIHATIHAIEHO

«Mnxe-
HEPHLIH
CNEnHase

(~3 %)

HMHAKEHEPBI-KOHCTPYKTODHI,
TEXHOJIOTH, NPOTPAMMMCTHI. ..
(~70 %)

HMHxeHepsl No 3KCNIyaTauMm

(BLICOKOTEXHOIOTHYHOTO 000OPYIOBAHWA... )
(~25 %)

Puc. 1. CTpyKTypa MHAKEHEPHOTO 06pA30BAHNA
B Poccnnm

(ncrounnk: Henwtp HTH CIIGITY)

Fig. I. Structure of engineering education in Russia
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HOBOH TIAPAINTME TIPOSKTHPOBAHHWA W CO3TAHMHA
TIOGATEHO KOHKYPEHTOCIIOCOGHOH BBICOKOTEX-
HOMOTHYHON MPOAVKIIMN HOBOTO TIOKOICHHH B
paMkax IV IpoMBIIITEHHOH peBONIOIHH. BDTH
CTIETMANNCTE] OGMATAIT MAPOBEIM YPOBHEM KOM-
TIETSHITHAH, KOTOPEIH, B CBOIO OYePeIhb, SHAYNTSTb-
HO BEIIIE TOTO, YTO €CTh B POCCHHUCKON BEICOKOTEX-
HOJIOTHYHOH TIPOMBIIIITEHHOCTH [1].

HawnGomnee ysprMol Ha JAHHBI MOMEHT SB-
TFAETCH TIOSHIINA «TPATHIIHOHHEIX» WHKEHEPOB: B
VCITOBHAX TIPHHITANTHANBHON CMEHBI TIAPATHTMEI
[IPOM3BOJICTBA TOTO HAGOpa 3HAHWNW 1 HABBIKOE,
KOTOPBIMHA OHH 0BATATOT, OKA3EIBASTCH HEJOCTa-
TOUHO. TTpoHCXoIWT TToTepd KOHKYPEHTOCTIOC06-
HOCTH, YTO B CHIY MHOTOUHCIESHHOCTH IIPEICTa-
BUTEIIEH 9TOH TPYNIE TIPSICTABIALST CePhe3HVIO
npobmemy. bonee Toro, CIOXKWEBINAACH CHTYAIIAA
OCITOKHSISTCH W IPYTHMH BBEIZOBAMH.

Bo-TIepBEIX, «TPATUTIHOHHBIS» HHIKEHEPE] HA-
YHHAIOT WCIBITEIBATE KOHKYPEHIINK CO CTOPOHEI
<HHKESHEPOB TT0 SKCIINMYATAIINN» — BEICOKOKBATH-
(U POBAHHEBIX CTTEIHATHCTOR CKBO3HEBIX PAGOYIX
M WHXKEeHePHEBIX TIpodeccrii, TTOATOTORBIEHHBIX HA
OCHOBe MeKIVHAPOIHEIX cTaHgapTos WorldSkills.

BO-BTOPEIX, CTPEMHATENNEHOES PASBITHE TIEPSI0-
BEIX TIPOM3BOACTBEHHEBIX TEXHOIOTHH TPOSHT €CITH
He VHHYTOXKHATE, TO, TI0 KpaHHEH Mepe, PaTITKATb-
HO CHHU3HTE MTOTPeGHOCTE B CIISIIMAITMCTAX KAK OT-
HelTBHBIX TTpodhecclii, TAK W TeNBIX HATIPARTSHIT.

[TpOHMTMIOCTPHUPOBATE TAHHBEIHA TPEHI MOXKHO
HA TIpUMEpe PAIBHTHI KOMTIBIOTEPHEIX TEXHOIIO-
rAf ontumEsannm { Computer-Aided Optimization,
CAC) — mMaTeMaTHYeCcKOTO TTIOIX0Ja, OCHOBAHHO-
ro HAa OTMTHCAHWH IpocTpaHcTBeHHeH (3D) 3agadn
OTITHMHBAIIHN ¢ TIOMOIIBI VPABHSHWH B YACT-
HBEIX TIPOHU3BOOHEIX. [&eXHOMTOTHH ONTHMHASAIIHHA
TTOSBOAIOT TIONVYNTE TU3ANH M3ILTA, KOTOPEIA
MAKCHMAIBHO GIMH30K K ONTHMAIBEHOMY, T. €. He-
DOCTIKAM TIPHW TTOMOIIH WHTYHTHBHEIX METOIOR,
OCHOBAHHBIX HA VK CVIISCTBYIOIIHX PEIIEeHIIX
{HarIpyMED, CIPOSKTHPOBAHHEIX PAHSE KOHCTPVK-
AKX, TTPOTOTHIIAX). Kpome TOoTo, TAKOH TT0IX0M
TTOBBOIIET CHUBHTE 3aTPATEl HA WM3MEHEHHS TIep-
BOHAYANTBHOTO BapWaHTa, HeoOXOOWMOCTE B KO-
TOPEIX BEBHICHHIACE B XOI&¢ WCTIBITAHMH. PaHEBIe
TEeXHOIOTHH ONTHAMIAZAIINH MCIIOMB30BANNCE, KAK
TIPABHITIO, HA 3ABSPINAIOIINX CTAONIAX, YKe TIO-
CIIe TOTO, KAK CIPOSKTHPOBAHHAA KOHCTPYKIIHA
TIPOIITA BCE WCMBITAHWA, CMOISIHPOBAHHEIE HA
KOMIIBIOTEPE, a4 TEIIEePh TAKHE TeXHOIOTHH TIPH-
MEHAIOTCA ellle TIPH paspaboTke KoHmenTa. [lo-
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CTEeTIeHHO TEXHOIOTHH ONTHMH3aIIHH H KOMITBIO-
TEPHOTO MOISTHPOBAHWA CTAHOBATCH OCHOBOH, a
3ATEM T TOKOMOTHBOM {IpAHBEPOM )} TIPOSKTHPO-
BAHMH B TIPOMEBIIIJIEHHOCTH, BEIpAKEeHHEM Yero
CIV:KHAT Tlapagurma (Simulation & Optimization)-
Driven Design.

CyTh »TOH KOHUENIIHH 3aKITI0YaeTCd B TOM,
YTO TIPOEeKTHPOBAHWE W3IeTHA TPOH3BOIHTCH HA
Ga3e TepBHYHBIX HWHXeHepPHBIX pPACYESTOB. HITO
SHAYWTENBHO O0O0NeTYaeT JAMBHeWIIYIO paboTy,
KOTOpad CTPOWTCA HA TTONYIeHHOH MocpeIcTBOM
ONTHMHZAINNA TEeOMeTPHH, MOTYIIEW CIYKHTD
CTAPTOBOH TIMOMIATKON I Gonee hdbeKTHBHO-
ro WCIONB3OBAHHA METOIOB MaTeMATHYeCKOTO
POTrPAMMHAPOBAHWHA {H3-32 CYIIECTEBEHHO MeHb-
[IeTO YACTA TepeMeHHBIX, KOHEeYHBIX 2JIEMeHTOR
1 TpebyeMBIX pacdYeTOR IeleBol GYHKIIHHA 3aMeT-
HO PKOHOMATCH (PHHAHCOBBIE CPeICTBA W Bpe-
M, CHITKAIOTCA TpebOoBaHWA K BEIYHCIHTEILHOIH
MOIIHOCTH KOMITBIOTEPOE).

Tarkol ToIXoI 3HAYHTENBEHO COKPAIIAET CPo-
KH paspaboTKH TPOIYKTA W OIUIVTIMO VIeIIeBIdeT
ITOT TIPOIIECC, TIO3BONAT OJHOBPEMEeHHOQ IIOBBI-
CHTH TeXHHKO-3KCIITYATAHOHHBIE XapaKTepHCTH-
KM Hsgenisd. IlpH sToM BO3pacTaeT polb WHXKeHe-
POB-PACYeTINKOE W COKpAIIAeTCHd TTOTpeGHOCTE B
KOHCTPYKTOPCKON paboTe, TaK KaK W3HAYATLHEBIA
OU3aliH  00ecleYMBaeT KOMIIBIOTEPHAS OITHMH-
3A0AA. BTO BeJeT, B YACTHOCTH, K PAIWKANBHOMY
M3MeHeHHIO COOTHOIIMEHHA MeNKIY HHKeHepaMH-
KOHCTPYKTOPAMH W WHXKeHepaMH-pacdeTIMKAaMH,
3AHATLIMHA B OTASIIBHO B3ATOM IIpoeKTe. EcnmrpaHee
TpeboBaIcd MHIIEL OOMH PACUYeTINK ONTA TTPOBEPKH
peIIeHMH HeCKOJIBKHX KOHCTPYKTOPOB, TO TETIE P,
B paMKaxX HOBOW TapagdTMBl IPOoeKTHPOBAHNA,
COOTHOIIEHHE H3MEHHIOCE B OOPATHYIO CTOPOHY.
HanGonee apKo JAHHBIA TpeHI ITPOABISETCA B BbI-
COKOTEXHOIMOTHYHOM CeKTOpe TIPOMBIILTeHHOCTH,
B KOTOPOM KOMIIAHHH-JTNIEPE] VKe CETOMHH YX0-
OAT OT TPAOIWIIHOHHON THeTloYKH paspaboTKH TIpo-
OVKIOWHA {CM. pHcC. 2).

OmgHoll W3 THNABHBIX TOpoblieM TIpH TIOOTO-
TOBKEe BBICOKOKBATH(MWUIINPOBAHHBIX HHXKEHEDOB
ABRISIETCH PasphlB MeXIy GVHIAMEHTATBEHON aka-
JeMHYecKol TTOATOTOBKON W NpakKTHYeCKIMH Ha-
BEIKAMH. YpesMepHoe YTIYOIeHHe B TEOPHIO TIPH-
BOOHUT K TOMY, YTO BBITYCKHWKH HMEIOT CONMHIHVIO
AKAIeMHYEeCKYIO 0a3y, HO He YMEIT IPHMEeHHATh
IoMydeHHBIe 3HAHHAA Ha TIpakTHKe. bomee Toro,
npoceccopa, Tpenolamilre (pyYHIAMEHTAIBHEIE
Hay4IHble TUCIHTITHHE], He BCeTIa MOTYT C VBepeH-
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N

Bpema (neproabt no 5 neT)

M&P (pacyeTsl NPON3BOACTEEHHBIX NPOLSCCOB M TEXHOJIOTHA)
B Weights (pacueTsl N0 CHUKEHNK? MACCHI)
B Stress (PACYETHI MTPOYHOCTH)

COOTHOUIEHWE MHAKSHEPOB-KOHCTPYKTOPOE (A D)
M MHKEHepoB-pacueTYMKOB (CAE), no manHbniv Boeing,
] N 0 65

Kondmrypannn B MHxnunpnurosom ueHtpe CIIGITY:
1:2... 13 . 15, 1:10 ...

Puec. 2. BpeMeHHBIE 3aTpaThl HA PACYETHI {B Yacax) HA Maccy nuaHepa camouneTa (B (hyHTax). Mamenenne
COOTHOLIE HUA MEKIY MHAKSHEPAMM-KOHCTPYKTOpaM K (CAD)Y n nHxkeHepamu-pacuetaynkamu (CAE) npn
PEATM3ALNN NPOSKTOB [ 2]

Fig. 2. Non-recurring Analysis Hours / 1b of Airframe. Designer to analyst ratio shift

HOCTBEIO CKA3ATE, TIPH BEITIOMHEHWH KAKX WHKE-
HEPHBIX 34024 TIONMYYAEMEIE CTYISHTAMH 3HAHWH
MOTYT OBITE BIIOCHEICTENH TIPHMEHEHEI.

BTOT BOTIPOC AKTYAJIEH HE TOJTBKO T BRICIIETO
HHXKeHepHOoTo obpasoeaHnsd. Ha MexaoyHapogHOI
KOHepeHINHA TI0 HWCITONB30BAHWIO W PA3BATHIO
TexHomoTwii MKC 19 mrong 2017 T Temy oGpaszopa-
HAA saTpoHyT rnaga Tesla 1 SpaceX MmoH Mack,
BBICKA3AEB CBOM BITIAN HA TIPETIOTABAHHE B IIIKOMAX
TAKWX JHCHHATUIH, KaK pU3HKa W MaTeMaTHKa [3,
4]. Tlo ero croBaM, IIKOJIBHWKH He BCeTda TIOHH-
MAFOT, 3a4eM OHH M3VYIAIOT TOT WIH HHOH TTPEeIMET
WA PEIHATOT TY UITH HHYIO 381249y, TAK KaK TTPeTIo-
OABAHIE HOCHT OTBISYSHHEIN XapakTep. Bcé 5To

MIPABQIAT K TOMY, UTO TIoNydaeMad HHpopManidg
OBICTPO 3a0BIBACTCA W V ITKONBHHUKOB OTCYTCTBYET
3aWHTEPECOBAHHOCTE B IipeaMeTe. M. Mack cunTa-
eT, YTO TOPA 30 TPABHIIEHEE ORI OB M3VYATE ITpe-
MMOMABAeMEBIT MaTepHanl ¢ pasbopoM KOHKPeTHEIX
IPAMepOB {TTPOEKTHPYH CITYTHHUE, pastupad TBH-
raTellb W T 11.). Torda yIeHWKH OVIYT UMETB TIpel-
CTaBIeHHE, ITd YeT0 MOTYT CIIYKHUTE TONYIaeMBIe
MMHA Ha VPOKAX 3HAHAL.

BTO CTIpaBeJIWBO He TONBKO LT IIKOJIBHOMN
ITPOTPAMME], HO W JIJTH BRICIIHX Y4eOHBIX 3aBe TeHIH,
TpHAYeM ITA BY30B Ja3Ke B OOMBIIEH CTelleHH, Tak
KaK TaKoH TTOIX0d MOKET TTOMOYE COKPATHTE CTONE
SHAYMMBIH TIpH TIOOTOTOBKE WHXKEHEPOB PAasphIB
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MeXKIY OCBOeHHeM (pYHIAMEHTANBEHEIX HAYIHBIX
TUCTTHATITHAH W PellleHeM ITPAKTHYECKMX 33124,

OmHako TIpH 2TOM CYVIIECTBYET OIACHOCTD
BIIACTE B APVIVIO KPalfHOCTE — VARIATE CIIHIIKOM
GONMBIIIOe BHHMAHHE TIPOeKTHOMY OOVIEeHHIO B
VIIept M3VIeHHIO TIPeIMETOR, HeOOXOIUMEBIX A
TIOCHEVIONIETO TTOCTPOSHNH TIPHKITATHBIX TEOpHi
M HAVKOeMKHX ITHUCOWTIMAH. HecMoTpd Ha Bak-
HOCTE TIPAKTHYeCKHX HABBIKOB, (PYHIAMEHTATD-
HEIE TEOPeTHYE CKHE 3HAHNA ABTAIOTCH KITI0YEBEIM
SMeMeHTOM TIOATOTOBKHM <«HIKeHepHOTO CITelTHA-
38» — CHCTEMHEIX HHAKEHEPOB HOBOTO TTOKONIEHN,
BIAJCIOIINX TIEPEJOBBIMHA HAVKOEeMKIMHA MYVITh-
THIUCTIMIIIMHAPHEIMHA W KPOCC-OTPACTEBBEIMHA/
KPOCC-PEIHOYHBIMH TeXHOMOTHAMN. Takmm obpa-
30M, MOXKHO TOBOPHTE 0 TOM, YTO BANAHC MeXKIY
aAKadeMHIYeCKOH MMOITOTOBKON W pasBUTHEM TTpaK-
THYeCKWX HABBIKOE JOIKeH ABIITRCH OCHOBOM JIJTH
O0OVIeHIA OVIVIIHX BBICOKOKBATH(GUIIHPOBAHHEBIX
HHXEHEPOE.

OIHPM W3 OCHOBHBEIX VCIOBHH, He0OXOIH-
MBIX IJId PASBUTHA ITPAKTHYS KX HABLIKOB V 6Y-
OVIINX CHeNWATACTOR TeXHHYECKOTO TP,
ABITASTCH TECHAA CBA3h YHHBEPCHTETA ¢ HAVYHBIM
COOBIIECTBOM W TIPOMBIIILTEHHEIM CEKTOPOM, TAK
KaK TOJBKO TIPH BREITIOMHEHWH 2TOTO YCITOBHA CTA-
HOBUTCHA BOZMOKHON TTOITOTOBKA BEICOKOKBATH-
GUIUPOBAHHEIX WHXKEHEPOEB, CITOCOOHEIX Cpasy
T10CHe OKOHYAHWUA By3a paGoTaTh HAO pellle HHEM
PEANTBHBIX KOMILTEKCHBIX 32139 BBEICOKOTEXHOIO-
TAYHOH TIPOMBITINIEHHOCTH. B cBAZM ¢ TeM, 4YTo
IPAHATE] MeXKAY 0BTACTAMI SHAHWH TIOCTEIIeHHO
PA3MBIBAIOTCA, KpaliHe aKTYANTBHEIM CTAHOBHUTCH
TIOHATHE MEXKIWCOUTITHHAPHOCTH, TIPeICTABIA-
olIel coboll «ITPUHIINI OPTaHW3ANHHA HAVIHOTO
3HAHWA, OTKPEIBAIINN IIAPOKHE BO3ZMOKHOCTH
B3AUMOIEHCTENA MHOTWX IWCOWTIIIHMH TIpH pe-
[IeHHH KOMINTEKCHBIX TTpoBlieM TIPHPOIEl U 06-
mecTBa». CHelCcTBHEM MeXKINCIUIITHHAPHOCTH
CTAHOBATCH VCIIeXH W TIPOPEIBR], TIOABIAIOIINECH
Ha «CTBIKAX» OTIHeNbHEIX TUCIIHNINNAH, ciep Ted-
TeNBHOCTH WM HAavVK, 4 TAaKXKe HOBBIE HAYYHEIE
HAITPABIEHWH, OOBEIMHAIINE HeCKOIBKO 06-
TacTell 3HAHWH: 6WodH3MKa, OWOHHKA, Mell-
OWHCKAA SIeKTPOHWKA, Te03KOIOTHA W MH. Ip.
[3]. B ¢y IepCcIIeKTHBHOCTH 2TOTO TPSHIA MWK -
OTACTHATUTMHAPHOCTE MOXKHO pPACCMATPHUBATE B
KA4eCcTBe KIMOUYEROT0 (PakTopa KOHKYPEHTOCIIO-
COOHOCTH KaK OTAeNbHBIX HayIHO-TEXHHYECKHMX
KOJUTEKTHBOE, TAK W BCETO MPOMBIILIEHHOTO CeK-
TOPA CTPAHBI B TIEJTOM.
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[1pw »TOoM cerogHA 0GpaA3OBaAHME BEICOKOKEA -
TAhHIAPOBAHHOTO WHXKEHepa He MCYepIIBIBAeTCH
OpHOGPeTeHHEM WCKTIOYHATENBEHO TIPOGHUITBHEIX
SHAHNH W HABBIKOE. B WCCIeTOBAHHAX, TIOCBH-
[IeHHBIX COBPEMEHHOMY WHXeHepHOMY 00pa-
30BAHNAIO, BCE Yallle 3BYYAT TE3WCHE 0 HEOOXOIH-
MOCTH PA3BHUTH ¥V CISIHANHCTOB TeXHHYLCKOTO
pOHUNA TAK HABLIBAEMBIX HeaKAJeMHUYECKIX HA -
BEIKOB {softskills), TaKIMX Kak KOMMYHHKATHEHEIE,
MUIEPCKUE HABBIKH, VIIPABISHHE TIPOSKTAMH,
TROPYESCKOE MEIIITEHHE [6]. BTa TeHIeHIINA HAXO-
OUT OTPANKEHIE B HAMEPEHHIX BKITIOYHTE B CHCTE-
MY W3 TpaIHTIHOHHBIX YeThipex STEM -Hanpasme-
HUH TTITEIA KOMITOHEHT — Arts (HCKVCCTBO), T. €.
pevyb HIeT vike 0 STEAM-oGpazopannn. JaHHadg
HIed CTAHOBHUTCA BCE Gollee TIONVIAPHON B TIep-
BVIO OUepelb B CHIYV TIPHU3HAHNA BAXHOCTH BCE-
CTOPOHHETO PAZBUTHA OVIVIIWX HWHXKEHEPOR, B
TOM YHCTe (GopMHAPOBAHAA KPEeaATHBHEIX HABBI-
KOE, TaK KaK TBOPYECKWH TOIX0I, CIIOCOGHOCTD
BBEIMTH 332 PAMKH TPATMIHOHHON TIAPAITHTMEI U
TIOCMOTPETE HA TTPOGIeMY TIOI IPYTHM VIJIOM He-
0GX0IUMEI TTPH pPellle HUHA KOMTITEKCHBIX HAVYHO-
TeXHUYSCKWX 32124 [7].

HanroHaneHasd WHKeHepHad akagemud CHIA
B 2004 1. BemIyCTHNA DOKNAn The Engineerof 2020, The
OTMTHCAHB] KOMITETEHIIHN, KOTOPBEIMH JOILKEH GVIET
o6mamaTe HHKeHep B 2020 10 Ipemnonaranoce, 9To
«HHKeHep 6VAVIIero» B TOM YHCTE TOLKeH:

1y 0BmagaATE PARBWUTEIMH AHATUTHYECKITMHA HA-
BBEIKAMH;

2) COBMeIIaTh TIPAKTHYECKYID CMEKAIKY W
TBOPYSCKHH TTOIXOT;

3) MMeTEk pazBUTBIE KOMMYHMKATHWBHBIE Ha-
BEIKF, YMETh TIepelapaTh WHOOPMATIMIO VCTHO,
ITACEMEHHO W BH3VAIBHO ¢ WCITIONB30BAHHWEM CO-
BPEMeHHEBIX M POBBIX CPEJCTE CBABH;

4) pasBWBATE W WCTIONB30BATE ASNTOBEIE, JTH-
OePCKHE W VITPABIIEHYECKHE HABBIKH;

5) IMETEh BEICOKHE STHYSCKHE CTAHIAPTHEI W
npothecCHOHATBHEIN YPOBEHE;

6) TeMOHCTPHPOBATE TTOABIKHOCTE, OTKPBITOCTE,
THOKOCTB, CTIOCOOHOCTE K OBICTPO AAITTAIIHN;

7) GBITE TOTOBEIM K TIOCTOAHHOMY TIOBBITIIE-
HI0 KB Hukanny (lifelong learning) [8].

B niprBeIeHHON HIKe TAGIIIIE VKA3AHE] Tpe-
GOBAHNA K KOMITETEHIIMAM HHXKEeHEPOB U 06pazo-
BaTelbHEIE cTAHIAPTE B Poccnin w1 CIHIA/KaHane.

HemamopaxkHO U TIOBBIIMISHWS KAYeCTBA
06GpasOBaHNA W CBOEBpPeMeHHOS BHeIpeHHE B 06~
PA30OBATSIIBHEIN TTPOISCC MHHOBAITMOHHEIX TT8A-
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TOTHYeCKHX MeTOIHK M HOBEIX TexHonorHH. Cun-
TaeTCd, YTO HMHXKEeHePHOe 00pazoBAHME ABIASTCH
OJHHM W3 CAMBIX BOCTIPHHAMYHERIX K WHHOBATTHAM.
BTO TOTHIHO 0OBACHASTCA TEM, YTO HAYKa, TEXHO-
TOTHHA W TIPOW3BOICTEC HEMIPEePBIBHO PA3BHBAIOT-
cA, COBepIIEHCTBYIOTCA, 4 3TO, B CBOIO oUYepelb,
CTUMYITAPYET PA3BHTHe WHXKeHepHOTO 06GpazoBa-
HHAA W TpeOVeT OT BY30B BHeJIpeHHHd HOBEIX TION-
X0JI0B K 0b6ydeHH0. CTOWT OTMETHTE, YTQ MHOTHE
roGANEHEIE TPeHIL! B 006pasoBaHWH He ABIHIOT-
cA XapaKTepHBIMH ITd KaKoH-THo0 KOHKpPeTHOI
0GINACTH, OHW OKA3BIBAIOT BIMAHIE HA CHCTEMY 06-
PABOBAHHA B TIETOM.

OIMH W3 OCHOBHEIX TPEHIOB — 2TO TIOBCE-
MECTHOE PACTIPOCTpAHEHHE MACCOBOTO OHITAHH-
obydeHMs. HTA KOHIENNHWA 3BHAYWTENIBHO Pac-
IIHPSAeT BO3SMOXKHOCTH Mg caMooOpasoBaHHd H
TIOBBIIeHWA KBamHUKaH., OTMedaeTcd W COTTH-
AMBHEI 2ddeKT: CTYIeHTE FMEIOT BO3MOKHOCTD
00IIaTECA HA (hopyMax TIO TIOBOIY BBRITIONTHASMEIX
33JaHF, JeMUThCA BIEYATIEHHIMH W WIedMH,
BMIeTh, KaKHe BOIPOCE W CIOKHOCTA BOSHHKAIOT
B X0le 0b6vueHWd. TakmM ob6pazoM, co3marTed J0-
TIOIHATENBHBIE BOSMOXKHOCTH A 06yIeHWd: JTIoIH
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yIaTcd He TONBKO V TIPeNoJaBaTend, HO W ApyT ¥
apyra. HemManopaxkHO, YTO OHITAWH-06VIeHHe 1103~
BOJNAET COOWPATE CTATHCTHYECKHE JAHHBIE O TIPO-
rpecce CTYISHTOE W aHAMM3IHWPOBATE WX, JATA YeTo
TIPeITIONATae TCH MCTIQMB30BATE TEXHOIOTHH aHATH-
3a Big Data. Ha ocHOBe aHaAmH3a 9THX JAHHEBTX TITA-
HApveTcd GOopPMUPOBATE HOBEIE VYY4eOHEIE KYPCHI.

Bcé GONBIIVIO TIONIVIAPHOCTE 3ABOSBBIBAET
HalIpaBJIeHWe MeTA00yIeHHA, B KOTOPOM BaKHOM
COCTABIHIONIEN 0GpaA30OBATEIBHOTO TTPOIIECCa CTa-
HOBHATCH THYHOCTHEIH POCT 06VIaeMOTO.

H g noeeIeHAA >dheKTHEHOCTH 00pasoBa-
TEILHOTO TIPOIIecca B TPOTPpaMMEl 06yde HIH TTpe /-
maraeTcd BKITIOYATE TIOCEIIeHWe KoHdbepeHIIHH,
BEICTABOK M T. T1. Pe3ynETaTHBHOCTE TAKOTO TIOIX0-
T2 OOBACHASTCH TeM, YTO MO3T YeloBeKa CIIocobeH
3AMMOMHWHATE HAJONTO BREIIAIONIHAECHT COOBITHA H
OBICTPO 3a0BIBAST TIOBCETHEBHEBIe. brarogaps Ta-
KOMY TIOIX0IY BHHMAaHNE 00VIAIOIIIXCT KOHIIEH-
TPUPYeTCA HA HAMGOE e BAXKHEBIX MOMEHTAX, KOTO-
pBIE Terde 3aloMIHAaTCH [9].

bonplmmM  ToTeHOHATOM B 06pa3oBaHNN
00magaeT KoHoenmwd BYOD (Bring Your Own
Device — «npunect c60e coDCIMEERHOE YCPOHTIMGo» ),

CpasHHUTeILHAsA XapaKTepHCcTHKA TPeDoBaHMi K KoMIIeTEHIIM sIM HIDKeHepa
1 0Dpa3zoBaTebHBIX cTaHAapToB B Pocenn (Ha npuMepe CIIOITY) u CIITA /Kanane [10]

Comparison of requirements to engineers’ competencies
and educational standards in Russia {as exemplified by SPbPU) and the United States/Canada

OBTACTE KOMITETEHITH Poccws (xetic CTIBTTY)

CHIA/Kanama

Menemxepckne OpPraHM3auMoOHHO-YTIPABIEHYECKHNE | 3HAHKME PLIHKOB, CNOCOOHOCTL PA3PADATLIBATL KOH-
KOMMETEHLHNH HABBLIKM LENTYAIbHLIA NPOEKT, KOMMYHHMKALMOHHLIE HABLIKH
CneuwnanbHbie [TpoeKTHO-KOHCTPYKTOPCKHE KOM- | TeXHMYECKME KOMINETEHLIMKM B KOHKPETHOM HULLE
TEXHNUECKHE NMETEHUNH NMPOAYKTOB MWW NPON3BOACTBEHHBIX TEXHOJIOTHA
KOMMETEHUHWH

ObuweoTpacaeBbie Pacye THO-3KCNE PUMEHTANTLHBIE HaBblkn Npoe KTUPOBAHWA NPONIBOACTEEHHOTO
TEXHNUSCKHE KOMMNETEHUHNH ¢ INEMEHTAMM HAy4- | NPOLECCA, UETIOMKH NMOCTABOK M JIOTUCTHKH, CUCTEM
KOMMNETEHLUHNH HO-NCCIEA0BATEI bCKNX besonacHoCTH

[IpakTnyeckne [TpON3BOACTBEHHO-TEXHOIOTHYE- CnocobHOCTL PAbOTHL B YCITOBMAX COBPEMEHHOTO
KOMMETSHLHNH CKME KOMMETEHLINH NPON3BOACTBEHHOTO CEKTOPA

MyHIaMEHTAIBHLIE

TeopeTHUeCcKOE, KOMNBITEPHOE W

bazoBuIi akaaeMHUYECKHA YPOBEHL

AHAJN3Y, HABLIKN KOJJIEKTUBHOH
paboThl, NPABOBAA TPAMOTHOCTD,
OPUEHTALINMA HA NMPOHECCHOHANDL-
HbIH POCT W COBEPUIEHCTBOBAHMWE

KOMIMETEHUHH IKCNEPHUMEHTAILHOE MCCIEA0BAHNE

HAYYHO-TEXHHYECKNX Npobiem
Junynan BrnageHwne KynbTyPOR MBILLIEHWA, CnocoBbHOCTE K KOMAHIHON paboTe, KPEaTMBHOCTh,
b KTMBHOCTD CNOCOBHOCTL K 0DODBWEHNKR W TMOKOCTh, MODBMIBHOCTL, CHCTEMHOCTD M TNODANb-

HOCTb MBILIJIEHWA, TOTOBHOCTB K COBEPUIEHCTBOBA-
HHK} M ODYYEHHKY BCKY KM 3Hb, CNOCOBHOCTL pabo-
TATb B MYJIBTHCPEAE (TEXHOJIOTHYECKON, KYJIBTYPHON
M ASBIKOBOW)
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KOPEHHBIM 00pazoM MeHSIIAad cpeldy obyde-
HHAA: KIACCHYeCKad cpeda JOMONMHISTCH 33 CYEeT
HCTTONB30BAHNA COIHMANBHEIX ceTell M OTKPBITHIX
HHbOpMaHOHHEIX pecypcob. KoHnermng BYOD
3apoIAiack B 6H3Hec-chepe. COTPYIHHNKHA KOM-
maHuy Intel emme B 2009 T HAYATH ACTIONB30OBATE B
paboTe CBOW JTMYHBIE YCTPOMCTBA. BTa TeHASHIINA
CTATA HAOHPATE 00OPOTEl W PACTIPOCTPAHWIIACE HA
MHOTHE KOMIIAHWH W VIpeXKISHWI: 110 JaHHBIM
Gartner, B 2013 1. vike 60 % xomMmaniii TprUMeHATH
aroT nogxod [11]. OrvedaeTtcd, 94To BYOD nioseo-
AT VEETMYHWTE TPON3BOIHTENEHOCTE TPYIA, KOM-
hopTHOCTE pabodell aTMochepbl ¥ WHHOBAITHOH-
HVIO AaKTHBHOCTE PABOTHIKOB.

M3 ©msHec-co0blecTsa KoHIenmma BYOD
HAYaTa ITPOHUKATE B CHCTEMY 06pasopaHid. Kom-
nannd Bradford Networks ipoeena HcclleJOBAHWE
«Impact of BYOD on Education», B XoIe KOTOpOTo
6BITH oTnpolreHBl 500 IT-crmeMaATCTOR CpelHIX
H BBICHIMX y9ebHBIX 3apedeHnl CIIA 11 Benmko-
oprTaHiy. o pesyneraTam onpoca, 85 % pecrnoH-
OeHTOR 3AdBWIM, YTO B WX VIeOHBIX 3aBedeHHAX
VIeHWKAM, CTYIeHTAM W TIPETIOJABATEAM paspe-
[IaeTCd NCIONB30BATE TMYHBIE VCTPOWCTEA B yuebe
1 paboTe. [1pH 3ToM 78 % OTIPOIIEeHHEIX OTMETHITH
IPAKTHKY HCTIONB30BAHWHE VYeHWKAMHA W COTPVI-
HIKAMH COOCTBeHHBIX VCTPOMCTE B TWYHEIX TIeJTAX,
a 72 % pecloHISHTOE COOOIIMIHN 06 NCTIONB30BA-
HUW CTYIeHTAMH JIMYHBIX YCTPOWCTE TIPH BRITION-
HeHHH 3adaHii B Knacce [12].

B 11e10M MOXKHO TOBOPHTE O TOM, YTO KOH-
denmmsg BYOD sHAYWTeMTBHO PACIIHPSIET BO3SMOK-
HOCTH ITd TIpeNloJaBaHid B 00VIeHW, a 3apeT Ha
HCTTONTBE30BAHNE B ydebe TMYHEIX YCTPOWCTE MOWKET
OTPUTIATENBHO CKa3aThCed HA CIIOCOOHOCTH OVIV-
[IHAX CIEOHAINCTOE K TTOCHeIVIOIEH VCIIelIHOIM
MHTETPAINH B TPOheCCHOHAIIBHYIO Cpely.

B ceeTe TIOBCceMeCTHOTO WCNOMB3OBAHUA
PABNMHMYHEIX MOOHMIBHEIX VCTPOWCTE W pacTyIe
HONYIIpHOCTH KoHNenuHHd BYOD moxHe BBIIEe-
TATE YeTEIpe TIOAX0JA K HCMIONB30BAHWID TAKHX
VCTPOHCTE B 0OYVYeHIH:

1} TTOTHEIT 3aTpeT HA HCTIONB30BAHNAE COGCTREH -
HEIX YCTPOICTE CTYISHTAMA W TIPETIONABATETSIMIA;

2} MOJepHI3ANHA CeTH yYeGHOTO 3aBeJeHHd C
TeNBI0 COBMECTUMOCTH ¢ MAKCHMATBHO BOBMOK-
HEIM KOMTHYECTEOM VCTPOWCTE LA WX CTAGHILHOIA
pPaboTH {(2T0 0cobeHHO aKTYANBHO JLTH PASBUBAIO-
IIHAXCA CTPaH, TIe GONBITHHCTEO VIAIITIXCA BIAAE-
IOT VCTPOHCTBAMHA CpeJHETO W HM3KOTO TIeHOBOTO
CETMEHTA);
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3y Tpemii nomxonm — aro CYOD (Choose Your
Own Device — «sepibepu ceoe cobcmeentoe yoenpoti-
cmeo» ). CTYIeHT BEIOHpAET VCTPOMCTBO U3 3apaHee
OIpeleNeHHOTO TIepedHd VCTPOICTB, TIPedOCTaB-
TAeMBIX BY30M {3TOT HOIXOI ABMAeTCHd HAWGOee
TOPOTHMY);

4} ICTIONB30BAHME OOMAYHEIX TeXHOQIOTHIA.

[TpoGieMbl WHXKeHepHOTO 00Opa30oBaHHA, TaK
Ke Kak W IIVTH WX pellleHWsd, BOo MHOTHX CTpaHax
BECBEMA CXOIHEI. ECTH TOBOPHTE O COCTOAHHH €B-
poTielicKkoTe WHXKeHepHOTO 00paszoBaHWHA, TO B
Ka4deCcTBe KITIOYEBOTO BEIZOBA YAIIE BCETO BEIIE-
mAeTed HHTeTpalisd obpa3oBaHAA ¢ ITPOMBIIITEH-
HocThIo. PasHble cTpanbl EBpocorosa peallsyIoT
coGCTBeHHEBIe HWHHIWATWERI, HalpakBleHHBIE Ha
pellleHWe »ToH mpobnemel. Hanprwmep, Yellckwii
TeXHUYeCKHH VHWBEpPCHTET B 00NACTH obpaso-
BAHMA W HAYYHBIX HCCIETOBAHWH OCVIIECTBIAET
COTPYIHNYECTBO ¢ TIPEINPHATHAMHA 00OpPOHHON
OpoMEBIIITeHHOCTH. B BemMKoGpHTAHNE AKTHEHO
IPAKTHKYIOTCH CTAXKHWPOBKHW CTYISHTOE HA TIpO-
MBIILTEHHBIX TIPEINPHATHAX, YTO JAeT MOJTOIBIM
CTIETIHATMCTAM OTBIT HHXKeHepHOH paboThl, Heob6-
XOOUMBIA ITH TTOCNeVIOIIETO KapbepHOTO POCTA.
B OxchopickoM VHHBEPCHTETe HaydIHBIE HCCIe-
JOBAHHWA ¥ WHXKeHepHBIe Pa3paboTKH BCTPAWBAIOT
B ITPOTPAMME] YIeOHEIX TUCTHANIHH. Bo @paHimi
npobieMy MOJEPHH3AIMH HHAEHEPHOTO a3apo-
KOCMHYECKOTO 006Pa30BaHN PEIIAl0T, OITHPasicCh, B
JACTHOCTH, Ha COBIAHHYIO B 1998 T MeIyHAPOI-
HYIO ceTh Pegasus — mapTHepcKoe oObelliHEHHE
[IepedOBBIX  AYPOKOCMHAYECKHX YHHBEPCHTETOB
Eeporiel. BTo pellleHHe TTPU3BAHOe CTTOCOBCTBOBATD
CO3IAHMIO eBpPOINeHCKON CHCTEMBI WHXKEHepHOTO
obpasoBaHNd, aJaNTHpOBAHHOI K TpeboBaHWAM
A3POKOCMHYeCKON TpOMEBIIINeHHOCTH [ 13].

B KwTae BEIZ0EBH B cepe WHKEHEPHOTO 00-
PAsOBAHAA WMEIOT MHOTQ OOIIEero ¢ BBIBOBAMH,
XapaKTepHEIMHA LA 06pa3zoBaHWA B cTpaHaxX Eb-
pocoroza [14]. g KWTad akTValTbHBl OTCYTCTEHE
bamaHca cripoca W MIpelTOKeHWA Ha PIHKE Tpyaa
{C OOHOM CTOPOHEI, BEITIVCKHHMKAM CIOXKHO HAH-
TH paboTy, ¢ Apyroil — MpeINprATHA 3adBIAI0T O
HelJOCTaTKe KaIpoB), HeJOCTaTOIHAd TIpaKTH4e-
CKad coCTapndAwlad obpasoBaHNd, HeCOOTBET-
CTBHe VIeOHBIX TIMAHOE TpebOBAHWAM, TIPETbAB-
TeMBIM K OVIYIIAM crlenuanicTaM. OTMedaeTcd
TAKKE HeIJOCTATOYHOE Pa3BHTHe HeaKaJeMHYe-
CKHX { THYHBIX) HABEIKOB.

C mensro MOIJepHHU3AIHH W TIOBBIIIeHHI KOH-
KypeHTOCTIOCOOHOCTH KHTAMCKOTe o0pasoBaHid
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[ocvoapcereeHHBIM coBeToM KHP B 20101 GRINA
OpHHATA TTporpamma National Guideline on Medium-
and Long-term Educational Reform and Development
Planning 2010-2020. IlporpamMmMa OXBaTLIBAET BCe
ITANE] 06PAZ0BAHNA, HAYWHAA OT JOIIKOIEHOTO 1
3AKAHYNEAA TTOCTIATITOMHEIM, B 0GNMACTH BRICIIIE-
ro 0GpazoBaHW CTABKA JeNAeTCd, B YACTHOCTH,
Ha VCHIIeHMe TpodheccopcKo-TIPelolaBaTeIbCKO-
o COCTABA W OTOOP TANAHTIMEBBIX AOHTYPHEHTOR.
[TpeamonaraeTcd VIVIIOATE YCIOBHWA TIOMYISHHHA
BREICIIIETO OGPAROBAHWA — 00ecedlTh HWHdPA-
CTPYKTYDY, B YACTHOCTH VIVYIIHTE OCHAIICHHE
mabopatoprli. Takke obpasoBaTelbHBIA TIpOIIece
OOIDKEH CTAaTh GoNee THOKHM — K TIPUMEDY, TIped-
rionaraeTcd M30aBUTBCH OT KeCTKHX pPasrpaHM-
YSHHH B H3VIeHHWH HAVUYHEBIX (sCience} ¥ TYMaHI-
TAapHEIX {liberal arts) DHCIIATITHH. Kpome TOTO,
CTYIEHTRl OVIYT BOBINEeYeHBl B HAVYHO-HCCIEI0-
BATENTBCKYIO paboTy. IlpemmonaraeTcd HaNpaBATH
SHAYWTEBEHBIE VCHIIMA HA TIOBBIIIEHHE VDPOBHA
OCVIIECTBIeHN HAVIHBIX WccledoBaHuii [15].
byaeT vIeTITECH BHHMAHIE TIeTeHATIPABMIEHHOMY
PAIBHUTHIO HEAKANSMHIYSCKHX HABBIKOB ¥V CTYISH-
TOB { TOTHY&CKOTO MBITIIITEHHA, KOMMYHHKATHBHBIX
HABEBIKOB) [ 14].

B CIHIA mHXeHepHoe 00GpPa30BaHWE OpPHEH-
THPOBAHO HA TTOCHEAVIOIIVIO TPYIOBVIO JSATSTb-
HOCTB, JOCTATOYHO OONBINOE KOMMYECTBO BEI-
IIVCKHUKOE CTAHOBWTCH KBAMHWDHUIINPOBAHHBIMA
MHXKeHepaMH ¢ TipodecCHOHANBHBIMHA HABBIKAMHA.
Konmm4ecTBO BEITIYCKHHKOB AMEPHKAHCKHX IITKOI,
OCTYTIAIOIINX HA WHXKEHESPHEIS TTPOTPAMMEI, CV-
IIECTBEHHO CHH3HIOCE 32 TIOCIEOHWE TOIOBI, He-
CMOTPd Ha VCTOWYHMBEIA W DPACTVIIHHA CITPOC HA
BBEMYCKHAKOB TeXHHYSCKIX CIIRIIHATEHOCTEHN CO
CTOPOHEI patoTogaTenell. 3HAYNTENEHOS BIMIHNIE
Ha TpeGOBAHWA, TIPeIbABIAeMbBIe K NTpodecCHOo-
HANBEHBEIM HABBIKAM W KOMTISTEHIINAM , OKASEIBATOT
TAKHE TIPOLECCH], KaK THoGAmM3alid W ayTcop-
chHT [16, C. 18].

bomemroe sHuMane B CIIA yoenseTcs pas-
BUTHIO V CTYIASHTOBR WHXKEHepPHOTO TIpohrnsd Y-
HBEIX, HeaKAOeMHYeCKHX HABEIKOBE. B KadecTse
IpHMEpa WHUTIMATHEE], HATIPABIICHHOW HA WX pas-
BHTHe, MOXKHO TIPHBECTH TIporpaMMy International
Networked Teams for Engineering Design (INTERD) —
COBMECTHEIH TTPOeKT YHUBSPCUTETA 10TaTa MHum-
raH {Michigan State University) ¥ IlaHamepHKaH-
croro yHRBepcHrTeTa Texaca {University of Texas Pan
American), HalleJJeHHBI Ha TIpeodolieHHE BBI30BOR
TNOGATH3AIIHA TIVTEM MEKIHCITHITTHHAPHOTO, WH-
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HOBAIMMOHHOTO TIONXOJA W OObeJMHEHNH VCHITAH
IIPH CORTAHNH TINOGANTBEHEIX MHXKEHEPHEIX 06pazo-
BATENTBHEIX TTporpaMM. [TporpaMMa SBITISTC XOpO-
LM TTPAMEPOM MEXKIVHAPOTHOTO COTPYIHNYECTRA
TIPH PeATM AN WHHOBAITHOHHEIX TIPOTPAMM HH-
KeHepHoOTOo 06pasoeaHrd. OHA XOpoIIo 0TOGpaKaeT
TIOCITeIHIE TEHISHIINH B TTOATNOTOBKE MHXKEHEPOB,
HATIPHMEP PABHTHE KOMMYHHKAIIMOHHEIX HABBI-
KOB W MEKKYIIETYPHOTO B3aHMOISHCTRHA.

YKazaHHAadg TIporpaMma Oblla WHHOHHPOBA-
Ha B 1998 . MHOTONPOMHUIBHON TIeJATOIMYeCKON
TPYITION YHHUBEPCHUTETA I10TaTa MWYHTaH TIpH
VIACTHH MeXKIVHAPOTHON TIeTATOTHYSCKOM TPVII-
IIB] TI0 WHAKEHEPHOMY TIPOMIITIO, B KOTOPVIO BXO-
OATH CTIR A ATHACTE W3 HenpTCKOro TeXHHYECKOTO
VHUBSPCHTETA, YTPEXTCKOTO YHHBEPCHTETA, Tex-
HIYECKOTO YHUBEPCHTETA DHHIXOBeHA {BCe TPH —
Hugepnauael ) 1 YHHBepcHTeTa KanzepomayTepHa
{Tepmanmig). B paboTy GBITH BORIMTEYeHB] CIIEIIHA-
TACTEI M3 TAKHX 00MacTel, KaK MAIIMHOCTPOSHIE,
SMEKTPOTEXHUKA, TTPOM3BOICTBO, AHTPOIIONOTHA,
COTTHONOTHA, TSTEKOMMYHHKAITIH.

[Tporpamma INTEnD obbedHHMIA MYIIBETH-
OUCITHTITHHAPHEIE  HCCIeTOBATSNIECKIE  TPVIITIE
M3 VHHBSPCHTETOB PAIHEIX CTPAH: YHHBESPCHUTE-
ta Huaxya (Kwraid), JendTckore TeXHHYECKOTO
VHHUBEPCHTET2 (HumepmaHmer), JIEBEHCKOTO Ka-
TOMHYECKOTO VHHBEpCHTETA (benerma), MITY
M. H.D. baymana (Poccwa), MaIpHiacKoroe yHH-
peperTeTaM. Kapmoca 1 {Mcmanmdg), YHHBSpCH-
TeTa KarzsepcmayrepHa {Iepmanndg), MoHTeppel-
CKOTO TeXHOTOTHYECKOTO HHCTATYTA { M eKCHKA).

Lleme TporpaMMB] COCTOAIA B TOM, YTOOBI 06—
VIHTE CTIETTHAITACTOB TEXHUYSCKOTO W COTTHATBHO-
To TIpodTd TOMY, KaK A JATITHPOBATE MHKeHEePHEIE
1 TIPON3BOICTEEHHEIE TTPOIIECCH] K BRI3OBAM IIToba-
masanmn. TporpamMma BRIOYATa B cebd pasBATHE
HABBIKOB KpPOCC-KYVIETYPHOTO B3aMMOISHCTBHA,
IIPAMEHINTNCE MYITBTUMEIHHHEIE CPEICTBA KOM-
MYHHKAIIHHA, TIPH STOM CTYISHTBEl WHKSHEPHBIX
CTIEIIMATBHOCTEN paboTani Hal pealbHBIMH TIPO-
MBIILTEHHEIMHA 3aJaYaMW B MYTETHKYIETYPHEIX,
reorpapmdeckd  PacCpeJOTOYeHHBIX KOMAHIAX
[17, c. 16—17].

AxryaneHol B CIHIA TakKe grisgeTcs Tpobie-
Ma OTOPBAHHOCTH AKAJEMHYECKOTO 00pasoBAHNAA
OT 32134 ITPOM3BOACTBEHHOTO ceKTopa. C ek
npeodolieHAd 3Toro paspeisa B 2000 T B Maccagy-
CETCKOM TEXHOIOTHYSCKOM MHCTHTYTE COBMECTHO
C TpeMd INBSACKMMH VHHBSPCHTSTAMH { [eXHO-
TOTHYESCKIM VHHBEPCHTETOM YHanmepca, JIHHYE-
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IMHTCKHAM YHHUBEPCHTETOM W KoOpOTeBCKMM TeX-
HOMOTHYECKHM HWHCTHUTYTOM) OBINTA TIpeIiowXeHa
koHUennd CDIO¢ Conceive — Design — Implement —
Operate}) (ennauuposaHue — RPOSKMUPOGAHHE —
npouzsodcmeo — npumernenue» ) [18—20]. CornacHo
9TOH KOHIIETITINH, TIOATOTOBKA WHKEHEePOB JOTK-
Ha OCHOBEIBATECA HA HOBBEIX TIPWHIINIIAX: HAPALY
C TEOPETHYECKON TIOATOTOBKON GONbIIee BHUMA-
HIe JOMKHO YIendaThcd GOPMAPOBAHHIO TTPAKTH-
YeCKHX HABBIKOB. OTHUM W3 aBTOPOB KOHIIETIIIHN
OB TIpodheccop A9POHABTHKM, ACTPOHABTHKH W
MHKEHEPHEBIX CHCTeM MaccayyceTCKOTO TeXHOIO-
rAdgeckoro WHeTHTyTa . Kpoymm [21]. B 2004
OBITH paspatoTtansl 12 ctangaproe CDIO, koTo-
pEIe CIVKAT B KaYeCTBe OPHEeHTHPOB ANd pedop-
MBI W OIIeHKH 00pa30oBaTeIbHOW TTPOTPAMMEI {CM.
[Ipumeuagrie B KOHIIE CTATEH ).

B HacTodAllee BpeMs 9Ta WHHIHATHER TIONY-
A IMApOKee pacIipocTpaHeHHe., KOHIETIIIHIO
CDIO npiMeHIIOT B TIepPeIOBEIX VHUBEPCHUTETAX,
TAKWX KAK bpHCcTONBCKIH W JIHICKHH VHHBSPCHTS -
THI {062 — BemMKoGpUTAHIWA), A TakkKe CTaHbopI-
ckHli 1 KamndopHUIICKHHA YHHBepCHTETHI {00a —
CIIA) w ap. (Bcero ceoie 140 By3oB 13 Golee
yeM 30 cTpaH TIPHMEHSIOT 2TV KOHIIETHI). His-
HAYATBHO TIPeITIONATATOCE Uenonb3oeaHne CDIO
B MHKeHePHEIX BY3aX, HO B HACTOAIIIeE BpeMs JaH-
Hasd KOHIETIIHA TTOIYY A PACTIPOCTPAHEHWE B 06-
PABOBATENEHBIX TTPOTPAMMAX W IPYTHX TIpOdHNISH.
B Poccrin B ipoekTe CDIO piHIMAIOT yIACTHE
16 By30B, B ToM drcie TITY, Ypdy, CII6 I'VAII
nap. [22]

K 4gmcny yupexneHWl, KoTophle Hambomee
OTHO peani3vIoT KoHOenTIH CDIO B cBoMX 06-
PAROBATENBHBIX TIpOTpAaMMAax, oTHocdaTcd Macca-
YYCETCKHH TEXHOMTOTHYECKHH WHCTHTYT, Kome K
OmiH, CHHTANyPCKHH TIOMHTeXHUIeCKHH HHCTH-
TVT [23, 24].

B Maccauycemckom mMexHOA0ZHYECKOM HHCH-
myme {Massachusetts Institute of Technology) B
1990-2007 IT. TTPOM3OIITH CVIIECTBEeHHEIE W3Me-
HeHWd B 06pasopaTeNbHON niporpamme. B Havane
1990-X IT. OCHOBHO YIIOP JeTancd HA TPaTWuIIHOH-
HBle TeXHIYe CKIe HAayKH, 3aTeM OCHOBHOE BHIMA-
HHE CTANO VASNATHCA CHCTeMHOMY WHXKWHWPWH-
TV, IPH 2TOM W3MeHeHHd B y4YeOHOW mporpaMme
GBI MAHIMATEHEIMH. B KoH1e 1990-x 1 Havamne
2000-X IT. BBITO TTpOBedeHO HECKOIBKO CTPATETH-
YeCKHX M3MeHeHMI: cMellleHMe akKIeHTa Ha TI0-
CTPOeHNE CIOKHBIX CHCTEM, TIPHHATHE KOHIIETI-
nur CDIO w op.
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[logroToBKa Ha BaKyIBETETaX A2POHABTHKH H
ACTPOHABTHKH B HACTOSIIEE BPeMS ABIHAeTCA MEK-
OTUCTIHATLUTHHAPHOM, o0paszoBaTelbHad TIpoTpaMMa
GazupyeTcsd Ha TpeX OCHOBHBEIX GJIOKax (2To CH-
CTeMHas apxHTeKTypa, MAIIMHOCTPOEHHE W WH-
(hopMATTHOHHEIE TEXHOTOTHH).

O6pasopaTenbHad NTporpaMMa pasorTa Ha TPH
STATA

e OABOBBIN Kypc 0OVIeHN;

¢ KyPC CTIeNHATBHBIX JHCINTIIHH;

e MIpAKTHYecKad paboTa HAa OCHOBE TTOMyIeH-
HBEIX 3HAHHWH B pasMHAYHEIX THCOUIITHHAX {CDIO).

ITorom oGydeHHA CTYISHTOE ARIASTCH IPH-
obpeTeHHe dYeThIpeX OCHOBHBIX KOMTIIETeHITHIA:
1)} 3HAHHE OCHOB TEXHWYE CKMX JHCIHILTHH, 2) co-
BepPIIEHCTEOBAHWE CITOCODHOCTH TIpHOOpeTeHHd
HOBBLIX B3HAHWH, pellleHWs WHXKeHepHBIX 3a7a4,
CACTEeMHOTQ MBIILTeHAS, IPYTHX THIHOCTHBEIX H
rnpodecCHOHATBHBIX KaYeCTR, 3) COBepIIeHCTRO-
BAHNE HABLIKOE OOIIeHHA W YMeHHH PAGOTATE B
MeXKIMCIUIIMHHAPHEBIX KOMAHIAK, 4) coBeplleH-
CTBOBAHNME HABBIKOB TITAHHMPOBAHHA W TIpHAMe-
HeHHd {CDIO) crcTeM Ha TPOM3BOICTBEHHOM
1 0O0IIecTBeHHOM YpOBHe W 16 Gollee TeTATBHEIX
HABBIKOE {HanmpuMep, <3 PeKTHBHO OBIIATECT B
IHUCBEMeHHOH dopMe, WCTIONB3YH 2NeKTPOHHEIE
cpedcTia, TpadHYecKie cpelcTBa M YCTHBIE TIpe-
3eHTAHN») [25].

Kotredxe Onun {Olin College) (mrrat Maccady-
ceTc, CIIA) 6511 co3gaH B 1997 T TIpW comelicTBHHN
omaroreoprTensHoro Qoxma PpankmiHa Y. OnrHA.
OCHOBHEIE TIPHHIINAIIE] YIeOHOTO 3aBeJeHHd — T10-
CTOAHHOE 0DOyIeHNe MHXKeHepa, MeKIHCITNTUTIHAD-
HOCTB, KOMMYHHKATHEHEBIE HABLIKH, TPAKTHYE CKHH
MIKUHAPHHT.  Kommek TosHITMOHUpYeTCcT Kak
MECTO, TIg TIPOHCXOIAT pazpaboTka W anpoGannd
[epeJOBEIX 00PA30BATENIbHEIX METOIHK.

HexkoTopble pellleHWs, UCTIONB3YeMEIE B XOIe
0OydIeHN !

e Olin Triangle — ¢ Tenbld PasBATHHA ¥ CTY-
OeHTOEB TIpedIpHHUMATENBCKHX HABBIKOEB (KO-
nelx corpyaardaeT ¢ Babson College 1 Wellesley
College):

e SCOPE (Senior Consulting Program for
Fngineering} — TIporpaMMa, B paMKaX KOTOPOIH
CTYIEHTEI CTAPIIHX KYPCOB TIPHBIEKAIOTCA K BEI-
[IOMTHEHWIO MTPAKTHYECKWX 3aJaHAN MApTHEPOE —
crIoHCcOopOB Kommeaxa: Boeing, Motorola, Oracle,
Hewlett-Packard, IBM w ap. PaGora BedeTcd B
TedeHIe TOIA B KOMAaHIAX 110 5>—7 denoBeK. Kom-
NaHWA-TIApTHep  TIpedocTaRMAeT  (PHHAHCOBYIO
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TIOMOIIE, COOPYIOBAHNE W JOCTYI K PasTHIHOINA
HHpOpMAIINKA (HATTPAMER, K aHATWUTHKE 110 KOH-
KPeTHOMY PEIHKY). KoMaHIa exeHe IeTbHO TIPeao-
CTABIHAST OTYET O NIpodeNaHHol paboTe U B KOHILIE
rofa 3alIHIIaeT cBOl TTpoeKT [25].

Cunzanypckuil ROAUMEXHUYCCK I UHCIUY M
{Singapore Polytechnic) 6pin ocHoBaH B 1954 T
[26]. B 2004 T. B HeM CTapTOBAT odepelHOI 2Tanm
pedopM, 1 AIMAHACTPANWA TPACTYITAIA K TIOHCKY
HOBEIX TIOZXOIOB K 00pa30BAHHIO ¢ TEEI0 TTOBEI-
IeHHA ero 2¢deKTHEHOCTH. B HTore GBINO TIPH-
HATO pellleHWe 0 BHeIpeHWH KoHNenmwn CDIO.
[TpropuTeTOoM cTano opMHAPOBAHNE WHHOBAIIHA-
OHHOTO W TIPeOITPUHHUMATENBCKOTO MEBIIITeHI.
O6pasoBaTeNbHBIH TIpoliecce OB TpaHCchOpPMH-
POBAH Tak, YTOOE] CTYASHTHI ITOTPYSHIHCE BO BCE
ITANBl CO3IAHMA WHHOBAIMOHHOTO TIPOIYKTA: OT
3AMEICITA J0 peann3anvi. brinm chopMipoBaH ITe-
pedYeHb HABBIKOB, KOTOPBIMHA JOILKHBE] BIAJETH
CTYISHTEI 110 OKOHYAHHH 006yYeHNA. OHHM JOTK-
HEI 00JIAJATE CTAHITAPTHRIMHA (PYHIAMEHTATEHBIMH
SHAHWAMH 1 YMeTh paboTATh B KOITEKTHEE, VITPAB-
TA9TE KOMaHIOH, OTTMPATLECH B CBOSH JedTeIEHOCTH
Ha TIpoheCCHOHATBHYIO 2TUKY W T. I,

[IpogomKUTeTbHOCTE 06YVIeHNd B CHHTATIVD-
CKOM TIONMTEXHWUYECKOM WHCTHTYTE COCTABIAEST
IIECTE CEMECTPOB {TPH TOOA). B KA IOM ceMecTpe
CTYIEHTEI pAGOTAIOT HAJ ITPOSKTAMH HOBEIX W3Ie-
AT, TPAUYEM CIIOXHOCTE BEITTOMTHAEMEIX ITPOSKTOR
IOCTeTIeHHO BOo3pacTaeT [27].

B miepBBle IBAa ceMecTpa TIPOWCXOIHUT TIPH-
obmieHe K Hiage CDIO mo nporpamme IDEA
(Innovation, Design and Enterprise in Action).
B kayecTBe TipuMepa MOXKHO TIPHBECTH KypcC
«Introduction to Engineering», Toe 1o WTOTaM O[I-
HOM 13 006paz0BaTeIbHBEIX TIPOrpaMM HeoGXOIMMO
CITPOSKTHUPOBATE W TIOCTPOWTE KATANVIAETY. CTy-
OeHTEl HAYWHAKT W3VYATE MOTPEGHOCTH PHIHKA,
TIPUCTYTIAIOT K COBIAHNIO TIEPBEIX OH3HEC-TITAHOB
H ITPOTOTHTIOR W3denrii. Bropoii ron o6ydeHAT —
NoNydeHHe HeoOXOOMMEIX HABBIKOB {HATTpHMED,
Kypc «Design Build Course»). TeMBI TpoeKTOB pac-
[IpeleleHb] TI0 HANTPARTEHHAM: ABHAKOCMAYeCcKAad
OTpacib, OHMOMeTWIHHA W MHKPOKOHTPOJIEDEI.
TpeTnii TOo — TIPAKTHYECKOe TIPHMEHEHNE KOM-
neTeHNWH. CTyIeHTAM HeoOXO0ONMO pPaspaboTaTh
MVIBETHIUCTWILTHHAPHEI TIPOEKT, OCHOBBIBAACE
Ha TIONYYeHHBIX 3HAHWAX B PA3TAYHEIX 00TACTIX.

B Poccrm mHKeHepHOe 0b6pasoBaHie B JAH-
HEIH MOMEHT B T12JIOM He OTBEYAET BEIZ0BAM CTpe-
MHUTETEHO BO3PACTAIONUIEN CITOXKHOCTH W HaVKO-

AMN. boposakoe, B.M. Mapyceea, 10.A. Psboa, 1A, LlepbuHa

DOI: 10.18721/JHS5.5407

EMKOCTH BBICOKOTEXHOMOTHYHEIX TIPOAYKTOB W
pon3eoacTB. CeToIHA B HAIIEH CTpaHe BRITYC-
KaeTcd TIPHOMM3HTENBEHe 450 ThIC. WHKEHEPOE B
roll, oOIHAKO MHIOE HeMHOTHM Gonee 10 % 13 HHX
{okomo 50 TeIC.) VCTpanBatoTesd paboTaTh Mo CIie-
MUATBHOCTH, OCTAMBHBIE Ke (T. €. okoJo 400 TwiC.
MOIIOIBIX CIISTHAMMCTOR) €XKETOTHO OKABEIBAIOTCH
He BOBJIeYeHHBIMH B TIPOMheCCHOHATBHYIO IedTelIb-
HOCTB COTIACHO TIONYYEeHHOMY 0O0pa3zoBaHHIO.
B 1iTore MOXHO TOBOPHTE O TOM, YTO TOCYIAPCTRO
TPATUT OTPOMHEIS PECYPCEl BIIVCTVIO, TTOCKOIEKY
TOATOTORIEHHEIE CIISIIHATICTEI OCTAKTCH HEBOC-
TpeGOBAHHBIMHA.

PaserTHe MHXKEHEPHOTO 00Pa30BAHAA — OTHO
M3 TIPHOPHTETHEIX HANPABICHHN pPA3IBATHHA [T
Poccriickoll @egepanmn. B 2012 . ipesrnenT PO
B.B. IlytiH omveTHn: «PoccHiickoe Tipodobpa-
30BAHME JODKHO CTAThE KOHKYPEHTOCIIOCOOHBIM
Ha MAPOBOM YpoBHe. MMEeHHO WHKEHEPHEIS KAll-
PBI, BOCITUTAHHBIE POCCHHCKIMH BY3aMH, OVIVT
OCHOBOH I MOIJepHHW3allHH 3KOHOMWKH» [28].
HeCTBUTEBHO, CITOXHO TIPEeICTABHTE KOHKYPEH-
TOCTIOCOGHYIO TIPOMBILIIEHHOCTE 63 HATNYHAA B
CTpaHe CHITEHON WHXKSHE PHOM TITKOJTE].

[TpoGmema paspeiBa MeKIY PYHIAMEHTANL-
HOH aKaTeMHYeCKOH TIOANOTOBKON W ITPAKTHYS-
CKUMH HABBIKAMH ABIHAESTCH JOCTATOYHO OCTPOI
1 LT POCCHHCKOTO WHKEHEePHOTO 00pazoBaHN4d.
CrTyannsa yeyryonseTcd TeM, 4YTO MHOTHe IIpe-
TOJABATENH, KOTOPEIE TOTOBAT CTVISHTOB {0OCO-
GeHHO Ha CTApPIINX Kypcax, B MATHUCTpaType),
He WMEIOT He0OX0IMMOTO OTBITA PAGOTRI ¢ TIPO-
MBIIITEHHOCTREIO, T. €. CAMH OHHM He TIPHHIMA-
m y9acTid B npoektax # HHMOKP 1o 3akasam
OPeONPHATHN PEANBHOTO CEKTOpaA SYKOHOMHKH
Ha TIPOTAXKEHNH 5—15MeT, a WHOTIA W JOJBIIE
[1]. B yclioBHAX, KOTIa TeXHOIOTHH YCTAPEBAIOT
BCE DRICTPEe, 4 IPOIYKINWA TIPH 3TOM HEVEITOHHO
VCIIOKHASTCH, OTCYICTBHE V IIPETIOTABATENEH
OTIBITA B3aUMOIOSHCTBUA C PEATBHEIM  TTPOH3-
BOACTBOM HA TIPOTAXKEHNH JTAKe HECKONBKHUX JIET
MOXKeT OBITE JOCTATOYHBEIM A TOTQ, YTOGBE OHH
CAMH W TIepelaBaeMEIe TMH 3HAHWA CTATH OTOp-
BAHHBIMHI OT AeHCTEUTEMBHOCTH. B ciiydae Gonee
OONTOTO OTCYVTCTBHUI PEANBHOTO TIPAKTHYLCKOTO
OTIBEITA ¥V TIPETIOIABATENd CUTYAIINA TIPHOOPETALT
KpUTHYeCKAH XapakTep. OIHO 13 BO3MOKHEIX pe-
e HAH 3TOH TTpoblieMBl — o6pasoBaTeIbHAT KOH-
nermig CDIO, HanmpapleHHAT HA TIPAKTHYE CKOE
06Gy4eHHe CTYIEHTOR W aKTHBHO BHeIpdemMad celi-
JaC B POCCHHCKHX VHUBEPCUTES TAX.
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HemamopaxKHEIM ABNAeTCT W (pakTop cTape-
HIAA KaJIpOB, KOTOPEIH YCyTyOIdgeTcd OTCYTCTBHEM
[IpeeMCTBEHHOCTH TIOKOMeHHH. T HHKeHepHOTO
06pazoBaHW, HAYKHA W TIPOMEILIIIEHHOCTH Poccrm
1990-¢ TT. cCTANHA DOCTATOUYHO TLKETBIMHA  MACCOBEIE
COKpAIleHNd, HeleTKHe VCIOBHA TPYIA, OTCYT-
CTBHE CTAGHIBHON TIOIIePKKHN 2THX 06IacTel co
CTOPOHB] TOCYVIAPCTRA KpaliHe HETATHEHO TIORITHA-
T Ha KagpoBBIH pezepB. MHOTHE CeIHATHCTE]
TIPEITIOUNTH CMEHHUTE 06ACTE TpodheCCHOHATBEHOM
OedTeMbHOCTH, & IPHUEIeYb HOBBIX OBITO JOCTATOY-
HO cloXHO. I pellleHrd 2ToH IpotieMBl HEOG-
XOOAMO TIOTAEPKHUBATE CBA3b 00pPA30BATEIBEHBIX
VIPeKIeHNH, HayIHO-WCCIeJOBATENBCKIUX Opra-
HU3AOWH ¢ TTPOMBILITEHHEIMH TIPeINPHATHAMHA,
A TAKXKE TIQOUIPATE HAYYHO-HCCIeJ0BATENIhCKYIO
IedTeNbHOCTD, B TOM YHCIE Cpelid MOJOIBIX CIle-
AATHCTOR.

OmHol 13 WHWIIWATHE, HAIPABIeHHBIX HA
VCHJIEHHE WHTETPALHH PEATBHOTO CEKTOpa PKO-
HOMMKHW W BBICIITMX YYeOHEIX 3aBeJe HIH, ABIASTCH
cOo3IaHMe 6as0BBIX Kadelp W madopatopHii {crie-
ouaTAsApyiommrxed Ha TpoeeleHHH HHOKP) Ha
Gaze TIPOMBILINIEHHEIX TTpednpuaTiii. TIpy »ToMm
JACTE 0OPAROBATENRHOTO ITpoIecca (TTPeuMYTIIECT-
BEHHO TIPAKTHYeCKad) BEIHOCWTCA HA CAMO TIpel-
IpHATHE, 2 YIeOHbBIe TUCITATINHE TTPeTIOatoTCd
CTIEW AN CTAMHA JAHHOTO TIPEeIITPHATHA.

B CCCP cozmanmre 6asoBbIX Kadedp Belly-
IIHAMH BY3aMH OBITO OOIIeNIPIHATON TTPAKTHKOIN,
HO 2Ta Tpamunnd oeima vrepdHa. I[locne 2000T B
Poccrii 6BIT0 CO3TAHO JTHIIE He CKOMBKO e CATKOR
6a30BEIX KadeIp, TTABHBIM 06pa3oM B HAYIHO-HC-
Ce JOBATeNbCKUX WHCTHTYTAaxX [29].

Tagoli TIOAXOO WMeeT HeCKOIBKO BECOMBIX
[IPEMMYIILECTE:

1} 6yayiaie crelWamiCcTEl MOTYT TTONYIHTD
06pasoBaHWe B cTeHaX OYHKIHOHHWPVIOIIETO TIPO-
M3BOICTESHHOTO TIPEIITPHATH;

2} 00NeTYnTCA CHTYAINA ¢ JATBHEHIIIHM TpY-
JOVCTPOHCTEOM MOJOIBIX CTIENIHATHCTOR;

3} cTAHET TIpOIIle OTOHMPATh KAAphl LA TIpel-
TIPIATHIA.

OcHamleHne y49ebOHO-TPEeHHPOBOYHBEIX KOM-
[IMEeKCOB, TAe CTVIeHThl MOTIH OBl OCBAWEBATH
IPAKTHYECKHE HABBIKH W TIONYYIATE TIPeICTaB-
MeHWe 0 (QYHKOWOHWPOBAHNH PEeallBHBIX TIPOM3-
BOACTE, ABIASTCH I MHOTHX BY30B, OCOGEHHO
neprdepUHEBIX, TPYIHOPeIIaeMoll TIpobaeMoid,
B TIEPBYIO O4epeIb B (pMHAHCOBOM TIIAHE: TIepeao-
BOe 0DOPYIOBAHNE TPeOVeT 3SHAYMTEILHEIX 3aTpAaT,
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B TOM YHCIe TIpH 2KCInvatanii. BosMoXKHOCTB
3ATPY3UTE MAIMMHE] TIPOMBIIITEHHBIMHA 3212493 MH
eCTh He BCeTIa, M B 3TOM clydae 3aKyTLIeHHOE BhI-
COKOTEXHOIOTHYHO: 0GOPYIOBAHHME TTPOCTAMEBAET.
Takym obpasoM, coslaHie 6a3zosol KadelIpsl HITH
maGopaTopiH TIOMOXKET BY3Y HM30eWaTh JTHIMHHAX
3aTpatT 6e3 yilepoa g KadecTsa oopa3oBaHns.

CosnaHHe 0as0BBIX Kadelp W mabopaTopHid
criocobeTBYeT  GOPMHPOBAHHID  TONTOCPOYHBIX
NapTHePCKHX OTHOINEHWH MeXIy BY30M W IIpeld-
OPUSTHEM, YTO MOXKET TTOCTYKHWTE XOpoIieii ocHO-
BOH ITH JAMBEHEHIITHX COBMECTHEIX TTPOSKTOR.

MHOTHe BeIVIIHe TeXHUYSCKIE BY3El PoccHi
IPOIONKAIOT WCIONB30BATE B 0OpasoBaTeNbHOM
[Ipollecce TIPHUBBIYHYIO MOIENE 0OVIeHWA C Tpa-
OTUHOHHBIMA JTeKIWOHHBIMHA 3aHATHAMHA, Tabo-
PATOPHBIMA paboTaMy B KOMTIBIOTEPHEIX KJTACCax,
C TPeIVCTAHOBIEHHBIM TIPOTPAMMHEIM obGecIle-
JeHHeM, ITO MOXKET PeldTCTBORATE PABBUTHIO V
CTVISHTOB HABBLIKOE, TIOME3HBIX ITA WX OVIVIIEH
HHKeHepHOH JedTebHOCTH. OIHAKO CTh W YHH-
BEPCHTETHI, KOTOPBIE He QOCTAITCAd B CTOPOHE OT
rMoGANBHEIX TPeHIOB B cdepe obpasoBaHAd B aK-
THEHO BHeIPIIOT HOBBIE pa3paboTKH.

Mockoscxuit  2ocy0apemeentpiit MEXHHYECK i
yrausepcumem (MI'TV) um. H.D. baymana aBndeTcd
OOHUM M3 TAaKHX By30B. CTOHT OTMeTHTh, UYTO He-
MaTo WIeH, TTOIXOIOE K 0b6ydeHHI0 OBLTO paspabo-
TAHO W B caMOM YHHBepcHTeTe. HaxKe KOHIIETITHIO
CDIO, cTpeMHUTenbHC HaOHPAIOUIVIO TIOIIVIIAP-
HOCTB BO BCeM MHpPE, MOXHO B HEKOTOPOH cTelleHH
CUMTATE <«HACTeTHHIeH» MIpaKTHKO-OpHeHTHPO-
BaHHOTO TIOOAX0JA K 0OVIeHHIO, CIOKHBIIETOCH B
HeM {Torga — MmrepatopcKoM MOCKOBCKOM TEX-
HIYeCcKOM VIWMHIIE ) B XIX B. CHicTeMa obydeHId
DPYCCKWX MHXKEHEPOE TaK BIIeYaTNIHNa ITpodeccopa
Hx. POHES, peKTOopa bOCTOHCKOTO TeXHHUYESCKOTO
VHHBepCHTETA {HBIHe — MaccadyceTCKOoTO TeXHO-
JTOTHYeCKOTQ HHCTHTYTA, Toe U Todenaock B 2000 T
coobrmecteo CDIO [30]), 9TO OH IPAHAI pellleHHe
BHeIPWTE TOT TTOIXOI W B CBOoeM By3e [31].

B 1956—19851T. B YHHBepCHTETe OBIMH CO-
3MAHBI TIATE OTPACTEeBBIX dakyneTeToR. B 1987
MITY mm. H.D. baymana 6pT0 TIpeoGpa3oBaHo
B y4ebHOe 3aBeJeHHe HOBOTO THIIA: CEMb HAVIHO-
yu4ebHEIX KoMIINTeKcoB (HYK), B KaKIoM 13 KOTO-
pPEIX IMenrchk dakyneTeT © HU K. Ha Bcex niati
OTPACITEBBIX (haKyNBTeTax GbINA BBelleHa THeBHAH
bopMa 0O6VIeHMI ¢ HellpepbIBHON HAyIHO-TIPO-
H3BOACTEBe HHON TIpakTHKOoH. CTYIeHTE] CTAKHPO-
BATFMCH HA TIPeIIIPpHATHAX HA TTPOTOKeHWH BCETO
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BpeMeHH obydeHnd. IMaBHON 3amadell pedopMbl
ObITA MAKCHUMANBHAY WHTETrpalnsd VHHBEPCHUTET-
CKOTO 06pa3oBaHWd, HAVKHW W TTPOU3BOICTEA [32].

Ceroguss 8 MI'TY mm. H.D. baymaHa pea-
JTA3VeTCHd BEIIIeVIIOMIHYTad KoHIennHd BYOD.
B oTHOIIIeHIH NCTIONB30BAHWS VCTPOHCTE BCe TIpe-
M10IaBaeMblIe B YHHBEPCHUTETE JUCTTMITITMHE] MOXKHO
PABIETWTE HA TPW TPVIIILL:

e B TNIepPBOH TPYNINEe JUCHWTIIAH NPeIIionara-
eTCHd WCTIONB30BAHNE VCTPOHCTE, MATEPHAIE]l Kyp-
Ca MOTYT OBITE TTPE0OPAROBAHB] B VHUBEPCATBLHEBIH
KOHTEHT, YTO JAET BO3MOXKHOCTE HE TIPHEBABLIBATE-
¢4 K KOHKPETHOMY YCTPOHCTBY,

e BO BTOpOH TpyNTle TWUCHWATITHH CTYISHTE]
MOTYT HCIIONB30BATE CBOW YCTPOIMCTEA, TIPH 3TOM
He TIpeJIIoNaraeTed WCIONb30BAHNAE CIIe [THATBHO-
r'o IPOTPaMMHOTO 0becTleYe HId

s TPETELS TPVYITIA TUCITATIIHH TpeGyeT UCTIONb-
30BAHAA  TIPOodeCcCHOHATBHOTO  TIPOTPAMMHOTO
obeclledeHHnd, HaNIpuMep Synopsys CAD [33].

Canxm-Ilemepdypeckuti  HQUUOHGAbHDBIE  HC-
CAedo6aMeTbCK il VHHGEPCHMEM HHPOPM QU OHHbIX
mexHoaoeut, mexanuxy u onmuxy ( HTMO) TakKe
BHeIPAeT WHHOBAIIMOHHBIE METOJAHKH B 0Opa-
30BATENBHBIN TIporiecce. 30eck 9 deppansa 20151
OBIT OTKPBIT HOBBEIH QakyneTeT — PAKYIBTET TEX-
HOMTOTHYECKOTO MeHeIKMeHTAa W WHHOBAIIHA,
00Be IMHUBINHY TYMaHWUTAPHEIN bakynereT, da-
KYIIBETET PKOHOMHWKH W 2KOIOTHYECKOT O MeHe K-
MeHTa ¥ KOPHopaTHBHEIN GakyneTeT OcHOBHAA
330342 3Toroe (hakyiIbTeTa — BRITIVCK CIIelHa-
TACTOR, UMEIOIIMX He TOJBKO 3HAHWA B OONIACTH
HAVIHO-TeXHHWYECKMX IHCIHWNIAH, HO TaKXKe W
HABLIKH YTIPABIeHWd SKOHOMHYECKIMH TIPOTIEC-
CAMH ¥ WHHOBATIMOHHONW HedTeNBHOCTH [34, 35].
By3 akTHEHO BHEIPALST NTPOTPAMME] JHCTAHITHOH-
HOTo 06y4eHNA. B ydebHOM TIpoliecce UCTTONB3Y-
OTCH 2NEeKTPOHHBIE yUeGHBIE TIOCOGHA 1 yYebHEBIE
KYPCEI, TEXHOIOTHHM 3JeKTPOHHOTO TECTHPOBA-
HHAA, COIMAIBHBIE CETH, RNeKTPOHHLIE OHOIHO-
TeKH W TIpoYHe MYIBTHMeIHUHHBIE TeXHOIOTHHA.
HekoTophkle MeKIIMW TIPOBOIATCH VIANSHHO, HA-
puMep TIpH TToMoIId Skype. C KaXkIBIM TOJIOM
B BY3e IIPOHUCXOINT pacliipeHHe 2roro dopMaTta
ob6yIeHN4.

B vHIBepcHTeTe CcO30aH W VCITEITHO (BVH-
KIWOHWPYET LeNBli PaI MATEIX WHHOBALMOHHEIX
OpeITIpUATHH W GH3HeCc-HHKYOATOPOE [36].

B mpoliecce paszpaboTKH 06pazoBaTeTBHBIX
[IPOTPAaMM BY3 YYWTBEIBAST MeXIVHADPOJHEIE Tpe-
copannd ¥ ctaHIapTel {(CDIO, EUR-ACE 1 op.),
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defaeTcd aKIeHT Ha aBTOPCKHI XapakTep IIpo-
rpaMMB], HA MEKINCIHTITHHAPHEIN noaxod. [T4Th
MATACTEPCKIX TIporpaMM YHHBepcuTeTa MTMO
TIONYIHITH eBpolleficKii 3HAK KaYeCTBa HHXKEHED-
Horo oopazopaHnd EUR-ACE® Label [37, 38].

AKTHEHO Pa3sBUBAIOTCH B VHUBEPCHUTETE CeTe-
BEIE {COBMeCTHBRIE) 06pa30BaTeEHBIE TIPOTPAMME]
C BeIVIIHMHA 3apyOeKHBEIMH BY3aMHA-TIAPTHEPAMHA 1
MHHOBAITMOHHBIMHA POCCHIICKIAMH W WHOCTPAHHEI -
MH NTpeInpuaTHaMA. Tak, B 2014 1. 6B1TH peammnso-
BAHBE] 32 COBMECTHBIE MATHCTEPCKHE TTPOTPAMME]
¢ «IBOWHEBEIMA OUIIMOMAaMWA», U3 HIX 14 TporpamMm
C BeIVIIUMH yHHBepcHTeTaMi CIIA, Opannnn,
[epyvanmy, OUHIAHINN W Op. BEIT oCyIIecTEIIeH
IIEPBEIA BEITIVCK TI0 MATHCTEPCKOM COBMECTHON
obpasopaTellbHOH TIpoTpaMMe «IBOMHBIX THTIIO-
MOB» YHIBepcHTeTa UTMO 1 YHITBEpCcHTETA AM-
cTepIama.

Vpansckutl hedepanvhniit yuugepcumem ( Yp@y)
AKTHEHO pPeallW30BEIBaeT KoHUemui CDIO, B
COOTBETCTBMM C KOTOPOH B HeM OBINTA paspabo-
TAaHA TIpOTpPaMMAa WHXKeHepHOTO GaKamappHhaTta
«CHCTeMHBIH aHATH3 W YIIpARIeHHe» 110 TIpodhH-
MO TIPOEKTHO-KOHCTPYKTOPCKON  TedATelIbHOCTH.
B pamkax mporpaMMB] BBedeH NTPAKTHYSCKIT Kypc
«¥Y4eGHO-TIPON3BOACTBEHHBIN TIPAKTHEYM». JLITd
poBeleHNd Kypca OBIMa co3laHa HeoOXoanmad
MaTepHANBHO-TeXHHYeCcKad 0a3a (COBpeMeHHOE
BEICOKOTEXHOJOTHYHOE  MAIIMHOCTPOWTEIBHOE
obopyIOBAHHME), a TakkKe paspaboTtaHa ydebHAad
METOIHKA CKBO3IHOTO TIPOEKTHPOBAHHA C VCIIOB-
HBIM Ha3BAHHEM «YUeOHBIN WHAKWHWPWHT>. MeTo-
OUKA TTPeTIONATAET BRITIONHEHHE ITPOEKTHRIX, TeX-
HOMOTHYECKHX W TIPOW3BOICTBEHHEBIX AW CTBHIN,
COOTBETCTBYVIONINX TIONHOMY KI3HEHHOMY ITHKITY
COZTAHMA W3IeNMd B VCIOBHAX, MAKCHMAIEHO
IPAGITMKEHHBIX K pealdbHol TipodecCcHoHATBHON
IedTe TbHOCTH.

[IpakTHYecKad YaCcTh OOVYESHM TIO TIPOTPAaM-
Me ABIAETCA JIOTHIECKHMM TIPOAOIKEHNEM HW3V-
JaeMBEIX KYPCOB W HepPa3phIBHO CBARAHA C HHMH.
TakmmM oGpazoM, CTVIEHTHEl UMEIOT BOSMOXKHOCTE
IPAMEHHWTE TIONYYeHHBIE 3HAHMA HA TIPAKTHKE B
peIleHHH MeXTUCIIHIITAHAPHEIX 3334, 4YTO CII0-
cobCcTBYeT OpPMHPOBAHHID cOATAHCHpOBAHHOTO
KOMTITEKCA TeopeTHYeCKX W TIPAKTHYECKIX Ha-
BEIKOE. Kvpcy oTBelleHa KITIOYeBad poJik B oGpa-
30BATENIEHOM TIpOIlecce, OH ABIMAETCH TTOCTOTHHOMN
ero YACTEIO (¢ |-To 110 8-11 ceMecTp) ¥ CTIOCOGCTRY-
eT MIPAKTHKO-OPHEe HTUPOBAHHOW WHTETPALINH BCEX
TACITATIIIAH TTPOTrpaMMELL
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CyTk KOHIOeNIWMH y4ebHOTO WHXHHHAPHHTA,
OCVIIECTBIIASMOrO B NIPAKTMKYME, BRIPAKALTCH B
OBVXKOHTYPHON MOISTH TIPOXOKISHAA CTYIeHTA-
MW OCHOBHBEIX 2TAINOB KH3HEHHOTO IHKIA TeXHH-
YeCKON CHCTEMEL:

¢ [IepBEIH KOHTYD (TIEPBEIN CEMECTD ) TTPESIOTIO-
ATaeT CO3TAHME CTYISHTAMH MAKETA CBOETO OVIY-
ero usgendd. [pr 2ToM OHHF W3VYAIOT B CKATOMN
hopMe Bce PTANEl KW3HEHHOTO TWKIA W3IeNHH,
O 9eT0 WCIIONBIVETCH KOMITBIOTEPHOE MOJe-
TAPOBAHNAE, M3VYAIOTCA TIPHAMEPE] M3 TIPAKTHKH,
IPOBOIATCA KOHCVIBETAIINHN C IPETIOIABATEAMI 1
ripodecCHOHANBHEIMA WHXKeHepaMH. [TomyyeHHEIE
MIPOEKTHEIE PElIeHWI TTPOBEPIIOTCH TIPH TTOMOTILHA
3D-Momenel W Ha NTpaKTHYecKoM oNEITe. Ha »Tom
ITare v YYAIIMXCA JOINKHBEl ChOopMHPOBATHCH:
IpeICTABIIEHIE 00 32X TTPOEKTHON AeATeTbHOCTH,
TNOHUMAaHAE KH3HEHHOTO TIHKITA W3IeMHd, KO-
MeKTUBHAA W WHINBHIVATBHAT OTBETCTBEHHOCTH
33 PE3VIIETATE] PAOOTEI.

¢ BTOPOH KOHTYP NIPOJOIKASTCH CEMB CeMe-
cTpok. Ha »ToM 5Tarne BeleTcd TPOSKTHAT W TIPO-
M3BOICTBeHHAd JedTeNIbBHOCTL, TI0 CBOeMy dop-
MAaTy MAKCUMANBHO TIPUOIIKeHHAd K PeallbHOM
npodecCHOHATBHON  JedTeNBHOCTH. OCHOBHAA
ellb JAHHOTO 9TaNa — CO3JAHHE TOTOBOTO W3e-
A W3 KOHCTPYKITMOHHEIX, 2 He MAKETHBEIX MAaTe-
pranoe. Ha »ToM artane mporcXoIdT MocledoBa-
TebHOE (hOoPMUPOBAHNE KOMITETeHIIHI Ha pa3HBIX
ITAraxX KA3HeHHOTO TIHKITA W3IeNWd, VINMyoIeHne
SHAHWH, TIONYYeHHBIX HA TIEPBOM 2Tarle, PACIIHpe-
HHe ITpaKTHYeCcKOTO OTIBITa [27].

TomcoKkuil  HOAMMEXHHYECKHN — YHUGEPCUHINEM
(TI1Y} B 20111 cranm niepeeiM B PoccHi By30M,
opUTIHATEHO TTPHCOSIWHHUBIIMMcA K BeeMUpHOH
mHANHaTAEe CDIO. B KadecTBe IMHIOTHEIX TIPO-
rpamvy TITY omd MOIepHHBAINH B COOTBETCTBHHA
C TpeGoBaHWAMHA KoHIenr CDIO 6uimu omnpe-
OelleHBl TPHW IIPOTPAMME] TIOATOTOBKHM GaKaaB-
poB [30, 39]:

s «XHMMHYeCcKad TEXHOIOTHA»,

s < [eXHOMOTHYECKIE MAIIMHE] ¥ O0OPVIOBAHIE »,;

® «DIEKTPOIHEPTETHKA W ReKTPOTEXHHKA» .

Omgarm r3 ctangaptos CDIO gaendeTcs HATH-
yie B y4eOHOM TITaHe 00pa3oBaTe IBHON ITporpam-
MBI MOIVIA «BBeleHWe B WIKeHepPHVIO HedTelb-
HocTe» {Standard 4, Introduction to engineering).
B yvueGHBIx ImaHax TITY Moayins aendeTcd IUCITHATI-
TAHOH 6230B0I YacTH TpodeCcCHOHATBHOTO TTHKITA
I OCHOBHEIX 0Gpa30BaTeNIEHBIX IPOTPAMM TIO[I-
FOTOBKHM GAKATABPOE W JUTIIOMHWDOBAHHEIX CITe-

/0
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OHATHCTOR B 06TACTH TeXHWKH W TeXHONIOTHH, pe-
AMM3YeMBIX HAYHHAS ¢ Iprema 2012 1 [40, c. 3—4].

Ha manuerii MoMeHT B TITY ceMb oGpasoBa-
TENBHBIX TIPOTPAMM COOTBETCTBYIOT ITPHHIIHAIIAM
CDIO:

s «MHbopMalIMOHHBIE CHCTEMBI M TEXHOIO-
THH» {HHCTHTYT KHOepHE THKH ),

e «[IpHGoOpoCTpOeHWe» {MHCTATYT Hepaspy-
[HATOTIIETO KOHTPOA)

s <TeTMOYHePreTHKA M TETITOTEXHUKA» { SHED-
TeTHIECKAH HMHCTUTYT, WHCTHTYT 2MeKTPOHHOTO
00VIeHId);

® «IDIMEKTPOIHEPIeTHKA W 3IMeKTPOoTeXHHKA»
{aHepreTHMYecKWI WHCTHTYT, WHCTHTYT (DHU3HKHA
BBEICOKHX TeXHOIOTHH, WHCTHTYT 2UTeKTPOHHOTO
0OVIeHHHA);

s «MexaTpoHHKA W pOBOTOTEXHWKA» {HHCTH-
TYT KHOEepHETHKHA );

s «XPMHUYeCKAd TeXHOMOTHI» {MTHCTHTYT TIPH-
POIHBEIX PECYPCOB, WHCTHTYT (DH3HKH BBICOKHX
TEXHOMOTHH, HHCTHTYT NEKTPOHHOTO 006YIeHWH);

e «MaTepHanoBedeHHe W TeXHOIOTHH MaTe-
PHATOB» (MHCTWTYT (PHM3HKH BBICOKHX TeXHOIO-
THi) [29].

Canxm-1lemepbypeckutl  ROAUMEXHUYECK T
yrausepcumem IHempa Benuxoeo (CHoITY) cneny-
eT MHPOBBIM TpeHIAM B 0OMACTH HIKeHepHOTO
00pa30BaHWA W HCIONB3YVeT KoHOemIHMHA STEM n
CDIO. Oguakoe CIIGITY paspaboran co6CcTBeHHEBIIH
ogxoI K WX peammsanii. OH TIpIMeHAeTCd HWH-
CTUTYTOM TIEpPelJOBBIX TTPOU3BOICTBEHHEIX TeXHO-
norwr (UIIIT)Y CIIGITY, KoTophlli OCYILIECTBIAET
OTIePeKAOIIVIO TPaKTHKO-OPHeHTHPOBAHHVIO T1e-
ITEBVIO TTOATOTOBKY CITeHAITMCTOE B paMKax pellle-
HAS TIpobIeM-BBI30BOE  BBICOKOTEXHOIOTHYIHEIX
e IITPHATIAH,

Tak kak MIIIIT #sHAYATBEHO OPHEHTHPOBAH
Ha MTOATOTOBKY KBATH(OUTIHPOBAHHBIX HHKEHEDOR
I BBICOKOTEXHQIOTHYHEIX TIPOW3BOICTE, OpH-
THHATBHAA KoHOenuuda STEAM, Hcrnionbsyemad B
HeM, HECKONIBKO OTITMYAeTCd OT OOMIeTIPHHATOH 1
pacimrdpoBbIBacTed Kak Science & Technology &
Engineering & Manufacturing). Bo Bpemda obyde-
HAS CTYISHTOB Ha TIporpaMMax GakanappHiaTa oc-
HOBHOe BHIMaHHe vIendeTcd PyHIAMeHTATBHBIM
GM3UKO-MATEMATHYSCKHAM W HIKeHepHO-TEeX-
HAYeCKMM JUCHHTLTHHAM. Ha sTom »Tane cosHa-
TeNBHO He JenaeTcd CTaBKa Ha paHHeeS ITPOeKTHOE
0OydeHHMe, KOTIA CTYIeHTh] ViKe Ha MTePBBIX Kypcax
AKTHEHO BOBJEKAIOTCA B PeallM3allHi0 TTPOEKTOR,
TAK KaK CcHadama OHM JOILKHBI TIOMYINTE Heoh-
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XOOUMBIH 06beM (pYHIAMEHTANBHEIX 3HAHHH, Ges
KOTOPBIX HEBO3ZMOKHO OCBOSHHME TEeXHOJOTHH B
TATBHEMIIIEM.

Hanee cliegyeT IpyTrol BaxXKHBIH 2Tal 06VIeHIA!
KaKIOBN CeMecTp HA KaXKIOM Kypce CTYISHTEI H3y-
YAKOT TI0 OTHOH W3 TeXHOJIOTHIH MHAPOBOTO VPOBHH,
KOTOPBEIMHA BIAACIOT MHAPOBBIE KOMIIAHNH — JIHIE-
PEI TIPOMBIILIEHHOCTH W KOTOpPBIE ABIAIOTCH JIe-
(haKTO «MHKeHEPHBIM A3BIKOM» MEXKIVHAPOIHOTO
001IeHWd. BrageHWe >THMH TEXHOJMOTHAMH JTelaeT
CTIEWATNCTA VHIUBSPCATBHEIM W 006eCTIEYMBALT eT0
KOHKYPEHTOCTIOCOGHOCTD, TAK KAK TIO3BONAET MAK-
CHMAITBEHO OBICTPO BRIMIOYATECA B PAGOTY HAJL CAMBI-
MH PASHEIMHA 32Ja49aMH B CAMBIX PABHEIX OTPACTAX.

Ha mporpammax MarmcTpaTypbl, KOTIOA CTV-
OeHTHl ViKe UMEIOT COMHIHYIO (BDYHIAMEHTATEHYIO
MIOATOTOBKY, HA TIEPBOE MECTO BBRIXOIAT NIPHOGpe-
TeHHe TIPAKTHYECKNX HABLIKOE W QOPMHUPOBAHHE
KOMTIETEHIIHI MUPOBOTO VPOBHH HA OCHOBE OPH-
THHAMBHOTO WHHoBanWoHHoTe CDIO++-1100-
X043, COTMACHO KOTOPOMY TAKHME HABBIKM W KOM-
TIETEHIIMA QOPMUPYVIOTCH B PAMKAX BEITIOTHEHNAA
peamsHBEIX HHMOKP mo 3akaszam mOpedIpHAATHIA
BEICOKOTEXHOIOTHYHOW TTPOMBITIITEHHOCTH. KITo-
YSBVIO) PONE 30eCh UTpacT TecHAd cBA3e MIIIITT ¢
LHeHTpOM KOMNEBIOTEPHOTC WHXKHUHHADPAHTA {HH-
KHHHPWHTOBEIM TleHTpoM) CIIGITY © rpynmoii
komnanill CompMechLab®, Ha mIpoTIXKeHNH
MHOTHX JIeT OKA3ZBIBAIOIINK VCIVIHW T BEICOKO-
TEXHOJMOTHYHBIX OTPacied TIPOMEBIIIITEHHOCTH B
PAMKAX HOBOHW MApaINTMEl KOMITBIOTEPHOTO TIPO-
eKTHpoBaHAA { Simulation & Optimization)-Driven
Design), MVIETH- ¥ TPAHCIHACIHATITHHAPHOTO,
KPOCC-OTPACITEBOTO KOMITBIOTEPHOTQ W CYIIEp-
KOMTITBIOTEpHOTO HIKHHIpHHTA {Computer-Aided
Engineering, CAE; High Performance Computing,
HPC-CAE). TlapTHepcTBO 28T BO3MOXKHOCTB
cryoeHTaM-MarvucTpam MIT oo pyROBOOCTEOM
OTIBITHEIX WHXKEHEPOB TIPHHAMATE VUACTHE B pe-
ANMBHBIX, YACTO KPYITHBEIX TIPOEKTAX, B TOM YHCIE
[IPH BBITIONTHEHWH BBITIVCKHBIX KBATHQHKAITMOH-
HEIX padoeT (Tak, B neprol ¢ 1988 mo 2018 . niox,
pyYRoBoJICcTBOM Tipodeccopa A.H. bopoerkopa w
COTPYIHNKOE HMHAXMHWUPHHTOBOTO TeHTpa OBLIO
BEITIONMHEHO 499 MATHUCTEPCKIX THCCEPTATTAN, TH-
TITOMHEIX W GAKANABPCKUX PAaGOT, TeMbBl KOTOPEIX
oIpedendanick peamnsyeMbiMA HHMOKP mo zaka-
3aM BeIVIINX O0TeYeCTBeHHEIX M 3apy0eKHBIX TTPO-
MEBIIITEHHBIX (GUPM, HAVIHO-WCCTE I0BATETBECKHX
HHCTHTYTOBE W yHHBepcHTeToB Poccun, CIIA,
[epvani, Bemikooprtani, KaHanwe, MUTanin,
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Ouumaaonn, Cpannr, Kopen, AnoHnn ¥ opy-
THX CTPaH]).

OTaemBHO CTOUT OTMETHTE POJTb TRIOTOPCTEA,
KOTOPVID cloXHO mepeotueHUTE. B HIIITT co-
TPYIHUKH HWHAXWHAPHHTOBOTCO TIEHTPa AKTHWBHO
BOBJIeYeHE] B YIeOHBIN ITpoliece, OHHM BRICTYIIAIOT
COPYEOBOJHTEIHAMH GAKANABPCKAX PAGOT M Marv-
CTePCKIX TUCCEPTAIIMI W COBMECTHO CO CTYIeH-
TaMH PEIIAlOT aKTYANBHBEIE HAYIHO-TeXHHYECKHE
30A9W 110 3aKa3aM ITPOMBIILIEHHOCTH. BT0 He
TOMBKO CTIOCOOCTRBYET TIPEeMCTBEeHHOCTH, HO W
(hopMHAPYET HABBIKH KOUTeKTHEHOH paboTel. Co-
3MAeTCH 0C00ad MHTEIUIEKTYAIBHAS cpella, B KOTO-
POH CTYIEHTR], BRITIONHAIOIINE PasHBIE TTPOSKTEI,
OOIIAITCd MeXIy coboll B ¢ Gollee OIBITHBIMHA
CTIEIM AN CTAMH, 0OMeHHBAIOTCH 3SHAHAAMHA, OIIBI-
TOM, WHhOpMaNHeli, pellaoT BOITPOCE], BOBHHKA-
IOIIHE B X0Je pabGoTel. B HTOre K KOHIY 0GYYeHIHA
BEIMTYCKHUK MATHCTEPCKON TTporpaMMBl oGIagaeT
OTTBITOM VYACTHA B HECKOJIBKHMX TIPOSKTAX, 9TO VKE
CTIELIMAITNCT, TIOATOTOBNEHHBIH K BBITIONTHEHHIO 33-
Ia4 CAMOTO BEICOKOTO YPOBHA.

HeMalmoBaKHEIM ABITSATCH W OTHOP GVIVIIIX
CTYIeHTOB: Ha Tiporpamme HMIIIT o6yyaroTes
BEIMIVCKHUKH YUK  PHSHKO-MATeMATHIECKHX
IIKOJ M TALIEER, C TeTCTBA MHTEPECYIOIINECH TAKH -
MW THCTTATUTMHAMHA, KaK MaTeMaTHKa 1 GpHUsHUKa, W
MMEOIIME BEICOKHH YPOBEHE ITOITOTOBKH.

Eme ogHMM BaXHBEIM 2ATeMEHTOM HABIASTCH
HIIITT-Mogens obpaszoBaTeMBHOH, WCCledoBAa-
TeNBCKON W HWHHOBAIIMOHHO-TIPEINTPHHAMATENb-
crolf gesrenbHOocTH {D/C —- R/S — T /E} («pas-
paboTKM — HCCeJOBAHWA — 00pAa3OBaHHE»),
rie D/C — Development / Consulting, rmoGanmsHO
KOHKYPEHTOCTIOCOOHEBIE HAVKOEMKHE W BBICOKO-
TeXHOJIOTHYIHEIE pazpabomxu W KoHcaimunz, R/ S —
Research / Science, nipobieMHO OpHEeHTHPOBAH-
Hble W QYHIAMeHTANBHBIE #cciefosatia MAPOBOTO
ypoBHA; T — Training, cleWaATH3APOBAHHAT nod-
comoska (HA OCHOBE OPWTHHAIIBHOTO WHHOBA-
nruoHHore CDIO++-mogxona); E — Education,
oopazoearue (HA OCHOBe opHTHHaTBHore STEW-
TTOOX0IA}.

HMMeHHO Takad Tocle JoBaTensHoCTe { D/ C —
R/S — T/E} obecriedrpaeT NNogdepKaHNe KakK-
JOH M3 KOMIIETeHIWH HA MIPOBOM VPOBHE B VCITO-
BHUAX OBICTPOTO VCTapeBAHWUA 3HAHWI, TIOABIeHHIA
HOBEIX TeXHOJIOTHH W HeJOCTATOYHOTO A JHHA-
MHUYHOTO W KOHKYPEHTOCTIOCOOHOTO PA3BUTHA TO-
CYIAPCTBEHHOTO (PUHAHCHPOBAHAA 0Opa3z0oBaHNA,
HCCIeToBaHUH 1 pazpaboToK.
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3axKmoueHne

[ToaroTopKa BBEICOKOKBATHG(GWUINPOBAHHEIX
HHXKSHEPOB — 5TO JONTHH W KpalHe TPYIOESMKHHA
TIPOTIECC, HAYMHAIOIINHACH ¢ YCHISHHON IIIKOTb-
HOM MTOATOTOBKH W TIOCHEIVIOIIETO OTOOPA TAIAHT-

THBEIX, 3AHHTEPSCOBAHHBIX VYSHHKOB, 3HAHHNA
KOTOPBIX TIO3BOIST HAYMHATE NTpelioJaBaHie (hyH-
OAMEHTANBHEIX JUCITHATIIMH HE ¢ 2308, 4 HA JOCTA-
TOYHO BEICOKOM VPOBHE.

OIHHM 13 KTIOYEBEIX (DAKTOPOE KOHKYPEH-
TOCTIOCOOHOCTH WHXKEHEPHOTO 00OpaAsOBAHHA AB-
TAeTCH COOTBETCTEHE TIPHOOPETeHHEBIX B XOJE
06yYeHNd 3SHAHWH 1 HABBIKOE TpeGoBAHWAM PBIH-
KATPVIA, I 4eTO HYKHA TeCHAH CBA3b 00paAR0Ba-
TEBEHBIX VIPSKISHWH ¢ TTPOMEIIIITEHHEBIM H HAVY -
HEIM CEKTOPOM. bVIVIIHN MOTOTON CTIETITHATHCT
OOMXEeH TIONMYYHTE AKATSMHYSCKVIO TIOOTOTOBKY
M HAYYHUTHECH HCITONB30OBATE CAMEBIE COBPEMEHHEIS
HHCTPYMEHTEI M TEXHOJOTHH, TIPIMEHASMEIS MH-
POBEIMH  KOMTIAHHAMUW-THISPAMH. TeXHOTOTHH
OLICTPO VCTAPEBAIOT, IMOSTOMY TTpoTpaMma o6y-
YeHHA JOKHA TIOCTOAHHO OOHOBIATHECH, YTOOH]
CTYOSHTEI OBIAMCBANH CAMBIMHA AKTYANBHBIMH U
BOCTPeOOBAHHEIMA TeXHOMOTHAMH. TOIBKO Ta-
KHM 0GpasoM MOXKET 00eCTIeYMBaThCH KOHKYPEH-
TOCIOCOOHOCTE 06VYaeMBIX Kaapor. [TonydeHHEIe
SHAHWA JOKHB] OBITH OTTOYEHEI TIPH BEITION-
HEHHWHW PEANTBHEBIX TIPOEKTOE TIO0I PYKOBOICTEBOM
OTIBITHEIX CTISIIHATHCTOB, YTO TIO3BOMHT BEITIVCK-
HIKAM, BBRIXOIA 13 CTeH VHHBEPCHTETA, OBITh TO-
TOBEIMH K PRINEHHIO CITONKHEHWIINX MHXKEHEPHEIX
3 0AY.

Ocobo CTOWT TIOAYepKHYTE BAKHOCTE Pas-
BUTHH  MEKIWCIUIUTMHAPHEIX  HATTPABISHHI:
CTIETIMANTHCTE] JOKHBI OBITH TOTOBLI PEIIATh
CITOXHBIE 3aJAYH HA CTLIKE PA3IWYHEIX obmacTel
SHAHWI W paboTaTh B MHOTONPOMUIBHEIX KO-
MaHOaX. HakoHel, VIeNHE TOMKHOS BHHMAHIE
AKAJeMHYECKOH TIOATOTOBKE W (hOopPMHPOBAHWIO
NpoHUIBEHEIX KOMIIeTeHIHH, HeoOGX0IHMO TaK-
e CTHMYIIHPOBATE PABBUTHE HEAKATSMHYSCKHX
HABBIKOB V OVIVIIWMX WHXeHEPOB — KOMMYHH-
KATHBHEBIX, TBOPUYESCKHX, NMHISPCKHUX, TIPEOTIPH-
HIMAaTeTbCKHX. IlpHoGpeTeHHBIE HABEIKHA OVAVT
CTIOCOGCTBORBATE  (DOPMHPOBAHWID vV MOJOJBIX
CTISTIMANHCTOR TETOCTHON KAPTWHEI PEIASMEBIX
337249, TIOMOTYT WM OpPHEeHTHPOBATECA B OH3-
HeC-TIpOIeCcCcax, ATATITHPOBATECH K TIOCTOHAHHO
MEHAIOIIMMCA  VCITOBHAM. PasBHUTHE HABBIKOB
KPOCC-KYNBTYPHEIX KOMMYHHKATIHH, TIOOIIPSHIAE
VIACTHAS B MEKIVHAPOIHEBEIX TTPOSKTAX TTOMOTYT
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MOMTOIOBIM HHXCHCPAM BBIICPAKHELATE HKCCTKYIO
KOHEYpPCHOMIO Ha MHAPOBEOM PEIHESC CIICOHAITHC-
TOB HHACHCPHO-TCXHHUYC CEKOTO H]IJIDEIJHI[ H.

Ipunmtenanne (i c. 66):

Cmandapm 1. YTBepXKIaeT, YTO CO3JaHHE W
PARBHTHE TIPOOVKTOE W CHCTEM Ha TIPOTIREHNH
BCETO WX KHU3ZHEHHOTO TIHKIA «3aMBICE]T — TIPOeK-
THPOBAHNE — pealH3alid — VIIpaBIeHHe» SARITHA-
IOTCHA OOIIHM KOHTEKCTOM Pa3sBHTHA HHAKEHEPHOTO
O6PA3OBAHNAL.

Cmandapm 2. TOBOPHUT O TOM, YTO HeOOXOIH-
MO YeTKoe, TTOIpoOHOe ONMUCcaHNE TIPHoGpeTeHHEBIX
TAYHOCTHBIX, MEXMHUYHOCTHRIX W TIpodeccHo-
HATBHEBEIX KOMITETEHIINN B CO3IAHWH TIPOIYKTOE W
CHCTEM, COOTBETCTBYIOIINX VCTAHOBIEHHEIM TIe-
TIM TIPOTPaMME] M oTOOPEeHHEBIX BCEMH €€ VIacT-
HAKAMH.

Cmandapm 3. TpebyeT, 9TOOH YUYeOHBIN TITAH
BKJTIOYAN B Ce0d B3aiMOJOTIONHAIONINE VIeOHEIS
TUCITATIIIMHE] W GBI HATIEIEH HA WHTeTPUPOBAHNE
B TIPeNIOIABAHNH NTHYHOCTHEIX, MEXRITMIHOCTHEBIX
KOMIIETEHIIMH, 2 TaKkKe KOMIIeTEHIINH CO3IABATE
TIPOJIVKTE] M CHCTEMEI.

Cmarndapm 4. TlpenmonaraeT HATHYWE BBOJI-
HOTO Kypca, KOTOPBIH 2aKNajeiBan Gbl OCHOBEI
HHKeHepHOH TIPpakKTHKHA B 0OMACTH  CO3TaHWA
IPOAYKTOE W CUCTEM W OBINT HALleNleH Ha obyde-
HIEe OCHOBHBIM JTHYHOCTHBEIM ¥ MEXKITHYHOCTHEIM
KOMTIETEHIIHAM.

Cmandapm 5. HanenweaeT Ha To, YTOOBl B
rpoliecce 00YYeHHA CTYISHT YYACTBOBAN KAK MH-
HIMYM B IBVX YIeOHO-TIPAKTHYECKHX 3aJaHAAX 110
[IPOEKTHPOBAHUIO W COZTAHWIO W3ISTHH, OOTHO M3
KOTOPEIX OH BBRITIONHAN 6B HA HAYATBEHOM VPOBHE,
a Ipyroe — Ha IIPOIBHHYTOM.

Cmandapm 6. CBA3aH ¢ yIeOHBIMHA TTOMETIE-
HAAMH, B KOTOPEIX OBITH 6B BO3MOKHEI OpPTaHH-
3AMHAA TIPAKTHYECKOTO TTOIX0Ja K 00VUeHWIO Ha-
BEIKAM TIPOSKTHPOBAHWA W COZTAHHA TIPOIVKTOR
I CHCTEM, TIepedada JUCIHTITHHAPHEIX 3SHAHHWH, a
TAKIKE OPTAHM3AINA COMMATBEHOTO 06VYeHW.

Cmandapm 7. O0ABLIBAET, YTODLI y4ebHBIE
33JAHNAA HOCHIW HWHTeTPHUPOBAHHEBIN XapakTep.
BemomHAgI WX, CTYISHTE OCBAWBANH OBl OUCITH-
TITMHAPHBIE 3HAHWA, a4 TAKKE JTHIHOCTHEIE, MeK-
TAYHOCTHEIE KOMITRTEHIINH ¥ YMEHME TTPOEKTHPO-
BATEH W CO3JABATE HOBBIE TIPOIYKTEI M CHCTEMBI.

Cmandapm 8. TOBOPHUT 0 HeobBXOTUMOCTH Op-
TaHM3AINT 06VYeHNA, OCHOBAHHOTO HA aKTHBHOM
IPAKTHYECKOM TIOIXOIE.
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Cmandapmo 9 u 10, TpeGyioT oT nipodeccop-
CKO-TIPETIONABATEIECKOTO COCTARA TTOBBIIIIE HAS WX
MeJaroTHYecKHX cTocobHOoCTeH B KOMIIeTeHTHOC-
TH B HaBBIKax CDIO.

Cmandapm 11. TpegnonaraeT, 94To GVIET pas-
paboTaHa CcHCTeMa OIIeHKH VCIeBaeMOoCTH CTY-
OeHTOE B TIPOIECCE YCBOSHHT AUCHHILTHHAPHEIX
SHAHHWH, MTHYHOCTHBIX, MeXITMYHOCTHEIX KOMIIe-
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TeHIIHIT, & TAKXKe CHCTeMa OIEHKH CITOCOOHOCTH
CTYIEHTA COBIABATE TIPOAYKTE] M CHCTEMEL.

Cmandapm 12, CBA3aH ¢ 0lleHKOHW 06pasoBa-
TENBHOW TIPOTpaAaMMEI BCeMH KITIOYEBBIMH CYOb-
eKTAMHW. CTYIASHTAMH, IIPEIOIABATENAMH, IIpel-
CTABUTENAMH OHM3HEC-COOOIIECTE W IPYTHMH — C
[eNTBI0 HEeTIPePEIBHOTO COBEPIIEHCTEOBAHWA 0Opa-
30BATEEHOTO TIPOIIECCA.
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