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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E5 DKOJIOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTD
OneitnukoB Anekceilt FOpbeBud, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E5 IKOJIOTUS Y1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3aBenyromumii kadenpoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E5 3KOJIOTHUA ! TTPOU3BOJCTBEHHASA BE3OITACHOCTD

3aBeaytoimii kKadeapoii amrypun A.E., a.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HOBBIE ITPON3BOJCTBEHHBIE TEXHOJ/IOT'UI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[ICK-7.7 — criocobeH aHa/IM3MpPOBaTh TEXHOJOTHMUYeCKHe IpOLecChl MexaHOCOOPOYHOro IPOM3BOJCTBA C
1IeJIbI0  BBISB/IEHWS] OTepalui, TMOAJIeXalldX aBTOMaTHU3allid W MeXaHW3allud, BHEAPSTh CpeJCTBa
aBTOMaTH3allid ¥ MexaHM3alud TeXHOJOTMYeCKUX IIPOLeCCOB MexaHOCOOpPOUHOro IPOU3BO/ICTBA,
OCYIIeCTB/IATh KOHTPOJb 3a SKCIUIyaTaleldl CpeCTB aBTOMAaTHM3allMM M MeXaHH3allH TeXHOJIOTMYeCKHX
TIPOL[ECCOB MeXaHOCOOPOUHOTO MPOM3BO/CTBA

®OopMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT JOCTYKEHHE CIeIYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
ICK-7.7

3HAHUA:
OCHOBHBIE TEXHOJIOTMM Tepefaud WHGOpPMAlMM B paMKax MoTpeOHOCTel MeXaHOCOOPOYHOTO

TIPOM3BO/ICTBA, TEXHOTIOTUH COXPAHEHUs ¥ HeTIPOTHBOPEUHNBOCTU JAHHBIX;
YMEHUsL:
OLIEHMBAaTh BPEMEHHbIE PAMKH [I/ist PellleHHs] KOHKPETHOM 3a/lauk, OCYILeCTB/ISTh M000pP ONTUMAabHBIX
Cpe/iCTB aBTOMAaTH3allui U MexaHW3al[uy;

HAeblKuU:
IUVIaHUPOBAaTb BHEApPeHHE HOBBIX IMPOMU3BOACTBEHHBIX TEXHOHOFHﬁ, CpeaCTB aBTOMATU3allMM U

MeXaHW3al[U TEXHOJIOTMYeCKUX MPOIIeCCOB MeXaHOCOOPOUHOTO MPOU3BO/ICTRA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa HOBBIE ITPOU3BOJCTBEHHBIE TEXHOJ/IOI' MU sinisieTcsl AUCLIMILIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HanpasrieHuto 15.03.03 IIpukaadHas mexaHuka.

CogepxaHue [UCLIUIUVIMHBI SIBJISI€TCA JIOTUUeCKUM Ipogo/pkeHveM gucuuruivH: TUOPOBUBAIINA
BBICOKOTEXHOJ/IOTMYHBIX OTPACJIEM ITIPOMBINIJIEHHOCTH.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-12 — CnocobeH yuuThIBaTh COBPEMEHHBIE TEHEHI[UN Pa3BUTHUS TEXHUKU U TEXHOJIOTHH B CBOEH
ripoeccOHANBHOM JesiTeIbHOCTH

¢ OIIK-13 — CnocobeH B/afieTh MeTOJaMU UH(GOPMALMOHHBIX TEXHOJIOTHH MOJTOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHUECKOU ZIOKyMEeHTAIMU C COOJTF0/IeHHeM OCHOBHBIX TpeboBaHM MHHOPMAI[MOHHOM
6e30macHOCTH

¢ OIIK-4 — CrniocobeH MOHUMATh TIPUHITUIILI pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHN U
WCII0/1b30BaTh UX JJis pellieHusi 3ajau podeCcCHOHaNbHOM 1eaTeTbHOCTU

e [ICK-7.7 — cnocobeH aHaM3UpOBaTh TEXHOIOTHUECKHE MPOLieCChl MeXaHOCOOPOUHOTO MTPOU3BO/CTBA C
L[e/IbIO BBISIB/IEHUS OTepalivii, ToAJIeXKalliuX aBToMaTrh3aLyy U MeXaHu3aluy, BHePSTb CPeficTBa
ABTOMATH3aIMM ¥ MeXaHU3aIUuK TeXHOIOTHYeCKHX TIPOLIeCCOB MeXaHOCOOPOUHOT0 MPOU3BO/ICTRA,
OCYLLeCTB/ATb KOHTPOJIb 3a 3KCILTyaTalyeld CpeiCTB aBTOMaTU3aliui U MeXaHHU3aLuU TeXHOJI0ruueCKUX
TPOL[eCCOB MeXaHOCOOPOYHOTO TTPOM3BO/ICTBA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
Jlekuuu
IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

IICK-7.7

Paszpen 1. BBogHas (ycTaHoBouHast) JieKuus. [IpeaMeT U coziepkaHue yueGHOH
JMCLMIIMHBL «HOBbIe MPOM3BO/CTBEHHbIE TeXHOI0rMU». CBsi3b AUCLMILIMHBI CO
CrieljMaIbHbIMU AUCLMIUIMHAMHU Kadepst ES.

Paspen 2. MupoBbIe TPeH/bl B pa3sBUTHH Li(poBoii npombinienHocTH. HanmonanbHas
TexHo/IornyecKass nHunuaTuBa. Peiaku HTH. 1 MupoBoii peIHOK: 06beMbl, IPOTrHO3bI 2
PhbIHOYHBIE TpeH/bI B MUpe 3 Kak BBIIIIAUT POCCHICKUIA PIHOK Ha (poHe MupoBoro 4 Poccust:
JlaHHBIe CTAaTUCTUKU U UcciefioBanuil 5 KpynHeitie VT-nocTaBIUKy B pOCCHICKOM
TMPOMBILIIEHHOCTH 6 AKTya/lbHble 3a/jaui POM3BO/CTBA KaK /ipaiiBepbl pa3BUTHs PbIHKA 7
Teky1ast cuTyaLysi ¢ HugpoBoit 3penocTsio, TpeHab! 8 Bengope! U T-cuctem, Hanbonee yacto
BHe/IpsieMbIX B OTPac/IsiX MPOMbILIIEHHOCTH 9 VIHHOBALMK Ha PoCCcUiicKoM rpousBozcTee 10
OcHoBHblIe 1po6iemsl pbiHKa T Ha poccuiickom rpoussogcTse 11 IIpo uMropTo3amelieHre
12 O 6ygywem: ESG, DNN, VR/AR u [p.

Paspen 3. Hanpasienue «TexHeT» (nepejioBble NPOU3BOJACTBEHHbIE TEXHOIOIHH)
HauuoHa/IbHOI TeXHOI0rHYeCcKoil MHUIHATHBbI. MeranpoekT «®abpuku Gyyiero».
Hudp TPOMBIIIL Th. 1 Onpe/ienieHNsi BCeX OCHOBHBIX TIOHATHI, UCIIO/b3YeMbIX B
"IOpoXKHO# KapTe" "TexHeT", a TakKe MoZie/IbHasi apxuTekTypa "®Pabpuk byayiero”.
DopMHpoBaHKe KOMI/IeKca KIIIoueBbIX KomrieTeHLHi B Poccuiickoii depepaniyy,
06eCreynBaroIX MHTErPaLMIO Nepe/joBbIX TPOU3BOACTBeHHbIX TexHonorui (III17T) u
6u3sHec-Mozesneit /1 UX pacrpocTpaHeHus B KauecTBe «Pabpuk Byayiiero» nepsoro u
Toc/Ielyrolero nokosienni. 2 Cosganue r106anbHO KOHKYPEHTOCTIOCO6HOM
KaCTOMM3MPOBaHHOM / epcoHaM31POBaHHOM NMPOAYKLIMU HOBOT'O MOKOJIEHHs /ISl PbIHKOB
HTU 1 BBICOKOTEXHOIOTMYHBIX OTPAC/Iel IPOMBILLIEHHOCTH.

10

Paspen 4. lopo)xHasi KapTa 1o pa3sBUTHIO «CKBO3HOi» njudpoBoii TexHomoruu «HoBbie
NPOU3BO/JCTBeHHbIE TEXHOIOrHHW» (B paMKax (efiepanbHoro npoekTa «LludpoBbie
TeXHO/IOTMH» HallHOHA/IbHOI nporpammel «LludpoBast 3koHoMuKa Poccuiickoi
®epepanun»). CkBo3Hasi LidpoBast TexHosmorust « HHoBble MPOU3BO/ICTBEHHbIE TEXHONOTHI»
(CUT HIIT) HoBble npou3BOACTBEeHHbIE TEXHOIOTUK TeXHOMOr s «L{(POBOH ABOHHUK»
(Digital Twin, DT, ganee — I1[T) IK CLIT HIIT Bkitovarorjast CleayoLuii riepeueHb
cybrexHonoruii: 1. LiudpoBoe npoekTHpoBaHKe, MaTeMaTHYeCKOe MOZie/TMPOBaHIe 1
yripaB/ieHHe )KU3HEeHHBIM LIMK/IOM M3/leJIUsi WK NpoAyKLuu (Smart Design); 2. TexHom0ruu
«yMHOro» npousBozcTsa (Smart Manufacturing); 3. MaHUIy/ISITOPBI ¥ TEXHOIOTHA
MaHHITy/THPOBaHHUsI.

10

Paspen 5. Hudp TPOeKTHP M MOJeHp (Smart Design). [ludpoesie
JIBOIHHKH U [(pOBBIe TEHH. - TEXHOTIOTHH Pa3pabOTKM U CONPOBOXKAEHHUST LIA(PPOBBIX
npoitnukos (Digital Twin, DT); — komnbloTepHOe npoektnpoBaHue (Computer-Aided Design,
CAD); — MaTemMaTH4eCcKoe MO/ie/IMpOBaHHe, KOMITbIOTEPHbIH U CyTepKOMITbIOTePHbIN
nwkuaupuHr (Computer-Aided Engineering, CAE u High Performance Technical Computing,
HPTC) / UMHTaLMOHHOE MOJeTMPOBaHKe; — CepPBUC, 06eCreunBaroLyi JOCTYI K 06/1a4HbIM
BBIUNC/IMUTE/TbHBIM MOIJHOCTAM, (DyHKIMOHMPYIOLIMIA 10 MoZenn «on demand»; — cepBuc,
NPeA0CTaB/ISIOLIMI JOCTYI K LindpoBoMy npoduito u3enys, obecrneunBaroii
TPOC/IeXXMBAEMOCTb M3/e/Hii KaK Ha Tarie MPOU3BOACTBA, TaK M Ha 3TaIle ero SKCIUTyaTaluy;
— texHosornu onrtummsanuu (Computer-Aided Optimization, CAO); — niardopMeHHbIe
TeXHOJIOTMH yTIpaB/ieHHs NpoLieccaMH MPOeKTHPOBaHHs, MO/Ie/TMPOBaHUsl U JJaHHbIMU
(Simulation Process & Data Management, SPDM), a Tak)ke BbIUUC/IUTE/IbHBIMUA PeCypcaMu
(Simulation Process, Data and Resources Management, SPDRM); — 1juidpoBbIe 11aThopmMbl
IS TPOEKTHPOBAHUS M MH)KMHUPUHTA, Pa3pabOTKH 1 COMPOBOXKAEHHS LIM(POBBIX JBOHHUKOB
1 nar$opmbl «LUPPOBOI CepTUPGUKALIMM», UCTIONB3YIOI{He CMeXKHbIe «CKBO3HbIE»
LM(pPOBbIE TEXHONIOTHH UCKYCCTBEHHOTO MHTe/LIeKTa, OO/IBIIMX JaHHBIX, Pacrpesie/IeHHbIX
peecTpoB, obecreurBaroLye yIpaB/IeHre MHTe/UIeKTyalbHO COOCTBEHHOCTBIO, SKCIIePTHOe
COMPOBOX/IEHHE 1 MPOXO)XKEHHe C IePBOro pasa (pU3NUeCKUX U HaTYPHbIX UCIBITAHUIT; —
T/IaHMPOBaHHKe TPOU3BO/CTBEHHBIX TeXHOMOrMUecKuXx rporieccos (Computer-Aided Process
Planning, CAPP); — TexHonornueckasi HoAroToBKa npouseozctea (Computer-Aided
Manufacturing, CAM); — TeXHOJIOTHH yIIpaB/ieHust JaHHBIMH 0 ripogyKre (Product Data
Management, PDM);.

11

15

Paspen 6. BeicokonpousBoaureibHble Boruncienust. High Performance Computing
HPC. 1 Yro Takoe BbICOKOIIPOM3BoAUTe/bHbIe Bblurc/aenusi (HPC)? 2 TIpuHLuIbI paboTbl
HPC 3 ITouemy HPC nmeeT Takoe 3HaueHue? 4 CuieHapuii ncronb3oBaHust HPC: B Kakux
OTPAaC/ISAX UCTIOMb3YITCA BEICOKONPOU3BOAUTebHbIe Bhiuncaenus (HPC)? 5 e
BbInosHstoTcst HPC? 6 Kakue npo6/1emMbl BO3HUKAOT NpH pa3BepTeiBaHii HPC B 10Ka/ibHOM
cpezie? 7 O6mako HPC: uTo HY)KHO yUHTBIBATh B TIEPBYIO OUepesib MpH BbiGope 06/1auHoi
cpepl guist HPC? 8 Uto xzer HPC B Gyayiem?.

10

Pa3pen 7. PoGoroTexHHKa U ceHcopHKa. [IpoMbInuIeHHbIH HHTepHeT. CeHCopbl U
LpdpoBble KomrnoHeHThI PTK 77151 4e/ioBeKO-MallIMHHOTO B3auMOZeHCTBUs TexHOI0rn|
CEHCOPHO - MOTUpHOﬁ KOOpZAWHALMU U IIPOCTPAaHCTBEHHOI'O MO3ULJMOHUPOBaHUS CEHCOpBI u
06paboTKa CeHCOPHOM HH(pOPMALH.

Pa3zpen 8. TexHosiornu 6ecniposopHoii cBsizu. 1 WAN 2 LPWAN 3 WLAN 4 PAN 5
CIyTHUKOBbIE TEXHOJIOI'MU CBSI3U.

Paspen 9. KBaHTOBbIe TeXHO/IOTHH. Pa3HOOGpasie KBaHTOBBIX TEXHOJIOTHH: BLIYMC/IEHHS],
CeTH, KpUrnTorpadusi, CeHCOpHUKa.

Pazpaen 10. Cucremsbl pacnpejesieHHOro peecrpa. 1. TexHonoruu obecrieyeHust
L{eJIOCTHOCTH M HEITPOTUBOPEUNBOCTHU JJAHHBIX (KOHCEHCYC):0TBEUaeT 3a MPOIyCKHYIO
Croco6HOCTh CHUCTeM pacripe/ie/leHHOTo peecTpa, obecrieueHre HeM3MEHHOCTH [JAHHbIX,
BO3MOXXHOCTb 06eCrieyeHus oTHON KOH(H/[eHIIMaTbHOCTH TPaH3aKL{HH, TOA{EPIKKY
kpuntorpamu 1o F'OCT, 3alMIeHHOCTb OT KMGepyrpo3 1 3aXBaTa BbIYMC/IUTENBHBIX
MOLLHOCTel ceTH. 2. TeXHOJIOrMM CO3aHusl U UCTIOJIHEHUS JeLieHTPaTM30BaHHbIX
MPU/IOKEHUH ¥ CMapPTKOHTPAKTOB: OTBeYaeT 3a LIU(pOBHU3aLIMIO MPOLIECCOB, @ TAKXKe
orpeziesisieT BO3MO)KHOCTH I'MOKO# HACTPOHKM TIpaB U PoJiei pa3/IMUHbIX M0JIb30Baresei. 3.

6
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TexHOM0rMK OpraHM3aLMi U CHHXPOHM3ALUH JaHHbIX: OTBEeYaeT 3a BpeMsl CUHXPOHU3aLH1 U
pasBepThbIBaHKe MOIHBIX HOJ, TPeOOBaHUs K BLIYUC/IATE/TbHBIM MOLLHOCTSIM [I/151
pa3BepThIBAaHUS TIOHBIX HOZ, @ TAK)Ke KOJIMYEeCTBO TIO/THBIX HOZ, KOTOpbIe MOTYT
(DyHKIMOHMPOBATh B paMKaX CeTH Ha 6a3e TeXHONOTHH.

Paszpen 11. Bosibmue fanHble. MammnHHoe o0yuenne. VICKyCCTBeHHbIH HHTE/IEKT.
HeiiporexHooruu. 1 Bosbiuve JaHHble 2 VICKYCCTBEHHBIH HHTE/IEKT, MallMHHOe 00yueHHe
1 HelipoceTH: B ueM pa3Huia 3 KommbiotepHoe 3peHne 4 O6paboTKa eCTeCTBEHHOrO si3biKa 5
Pacrio3HaBaHue 1 clHTe3 pedr 6 CUCTeMbI TIOA/4eP>KKU TIPUHATHS pellleHuii 7 IlepcrieKTHBHbIE
MeTozbl ¥ TexHosorun UV 8 HeliporipoTesupoBaHye 1 HeiiporHTepdenchl.

Pa3pgen 12. TexHo/I0rMM BUPTYa/IbHOM U JON0IHEHHO# peanbHocTy. 1 Cpesctea
paspabotkn VR/AR-KOHTEHTa U TeXHOJIOTHH COBEPLLIEHCTBOBAHHS T10/Ib30BATe/IbCKOTO OIbITa
(UX) co cropoHs! pa3paboruuka 2 TnaTpopMeHHbIe pelileHus /i1 [o/b30BaTereii:
PeIaKTOpbI CO3[aHMsI KOHTeHTa U ero AUcTpulyruu 3 TexHOMOrHH 3aXBaTa [BIKeHUH B
VR/AR u ¢dororpammerpun 4 VnTepceiicbl obpaTHoii cBsi3u 1 ceHcopsl A1 VR/AR 5
TexHosoruu rpaguueckoro BeiBojia 6 TeXHOIOrMY ONTUMU3ALMY TTepefiady JIaHHBIX JJIs
VR/AR.

Paspen 13. J/Iazepuble TexHooruu. doronuka. 1. JlazepHast 06paboTKa IIPOMBILIIEHHBIX
MarepuasioB 2. MalllHHOe 3peHue, /la3epHO-ONTHYeCKHe U3MepeHus U AMarHOCTHKa 3.
DOTOHHKA B MEeIVILIMHE U HAayKaX O JKW3HU 4. JIazepHble KOMMYHHKALIMOHHbBIE TeXHOJIOTHH 5.
Jla3epHO-ONTHYECKHEe HH(OPMALIMOHHbIE CUCTeMbI 6. DOTOHKKA B CETbCKOM XO3SHCTBE U
TIPUPO/IONO/IE30BaHNH 7. POTOHHBIE CHCTeMbl 0GecriedeHns Ge3omnacHoCTH 8. ONTHKO-
9/1eKTPOHHBIe CHCTeMbl U TexHonoruu 9. @oToHuKa B reofiesuu 1 HaBuraluu 10. @oroHHbIe
HaHoTexHosoruu 11. DnemeHTHast 6a3a GOTOHMKHU.

Pa3pen 14. Bo3o6HoB/IsieMble HCTOUHHKH SHepruu. HoBasi sHepreTuka. 1.
B0306HOB/IsIeMbIe SHEPrOPeCyPChl TePPUTOPUM U YCIIOBUSI UX UCTIONb30BAHUS ISt
reHepUpOBAHUSA 3/1eKTPO3HEPTUH 2. D/eKTPOCTaHLIMU, UCTIONB3YIOLHe SHePTUio BeTpa 3.
Manasi ru/Jpo3HepreTHKa B JlelleHTPaTM30BaHHOM 3/1eKTpoCcHabkeHuH 4. TeoTepMaribHble U
COJIHEYHbIE 371eKTPOCTAHLUK 5. D/IeKTPOCTAHLIUH, UCTIO/Mb3YIOIMe XUMUYECKYIO SHePrri0
61rOMacChI.

T

Paspen 15. Bueap CKBO3HBIX [U(POBBIX TEXHOIOTHI Ha mpuMepe cdep -
crpoutenbeTBo (BIM TexHomornu) u meaununa (Liudposas meaunuHa). 1 Uro Takoe
BIM 2 Victopus zo 1 nociie BIM 3 Yto gaér BIM 6usHecy 4 ITpumepsl codra Anst BIM 5
3a/1auu ¥ BbI30BBI LIM(POBOI TPaHC(HOPMALIMK OTPaAC/IH 3/paBooxpaHeHust 6 HoBble

TEXHOJIOTUU B MeULHe. I'naBHBIE TPEeHABbL.

Bcero 3a 8 cemecTp

108 52 26 26 56

100

Bcero no AMCHHIUIHHE

108 52 26 26 56

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HauMeHOBaHUe pa3jiesa
JIMCIIUTLTHHBI

Tema MNPAKTHYECKOro 3aHATUA

Oo0nemMm,

ayp.
JacoB

Pa3men 1. BBogHas (ycTaHOBOUHAS)
JIEKITUS.

Pabota ¢ TekcTaMu u TabuLIaMu

Pa3pen 2. MupoBele TpeH/ibl B pa3BUTUU
111(POBO TIPOMBIITITIEHHOCTH.
HanmonanbHast TeXHO/IOrue cKast
nHULMaruBa. Peiakyu HTU.

VccnenoBaHre MMEIOIIMXCS M TIOUCK HOBBIX
TPeHJ,0B Ha 0CHOBe MMetoIllelicss nHQopMaLii 1
vH(bOopMaLMK HaliJleHHOM CaMOCTOSITeNbHO.

Pa3zpen 3. HanpaBnenue «TexHeT»
(nepemoBbIe MPOU3BO/CTBEHHbBIE
TexHosioruu) HarjyoHanbHOM
TeXHOJIOrMueCKOi MHULIMATUBBI.
Meranpoekt «Dabpuku Oyayiero».
LudpoBasi MpOMBIILIEHHOCTbD.

HccneoBaHre KpOCC-0TPAC/IeBOTO HaTpaB/IeHUs!
B PaMKaX MHHOBAIIMOHHOTO Pa3BUTUSA «PbIHKOB
Oyayiero» v 1uhpOBOM MPOMBIIIEHHOCTH
Poccuiickoit ®efepalivu B 1je/1oM

Paszpen 4. [JopoxkHast KapTa 0 pa3BUTHIO
«CKBO3HOW» 1IU(PPOBOIT TEXHOIOTUN
«HoBble por3BOICTBEHHBIE TEXHOIOT T
(B paMKax dhefepanbHOTO TIPOEKTA
«IIndpoBble TEXHOTOTHH» HAI[MOHATHLHOM
riporpammbl «L{udpoBasi 3KOHOMUKA
Poccuiickoii @eneparium»).

HVccnenoBanue «CKBO3HBIX» IU(POBIX
TeXHOJIOTUH.

Pazgen 5. IludpoBoe NpoeKTHPOBaHNE U
MozenvpoBanue (Smart Design).
Ludpossie ABOWHUKY U IU(PPOBHIE TEHU.

Pa3paboTKa CXeMbl/KOHLIETLMN «1Li(POBOro
ZIBOMHMKa» Ha OCHOBAHUU TPeJ/IOKEHHOTO
rpuMepa.

Pasgen 6. BEICOKOTIPOM3BOAUTEBHBIE
Boiumcsienusi. High Performance
Computing HPC.

CpaBHeHre COBPeMEHHBIX CyTIepPKOMITbIOTEPHBIX
CHUCTeM, OI[eHKa BpeMeHH pacueTa TeX WA UHBIX

3a7au

Pazpnen 7. PoboToTeXHUKa ¥ CEHCOPHKA.
[TpoMbliIeHHBIN UHTEpPHET.

ITocTpoeHue vepapXuuecKkor MOZer CHCTeM
yTIpaB/ieHHs Ha TIPOM3BO/ICTBEHHOM
MepONpHATHN

Pazgen 8. TexHooruu 0OeCrIpoOBOJHOM
CBSI3M.

CpaBHeHMe XapaKTePUCTHK Pa3HOOOPa3HbIX
BHZIOB OECTPOBOJIHBIX KOMMYHHUKAI[UOHHBIX
TeXHOJIOTUM, pellieHus1 KelCOB O MPaKThueCKOM
MPUMEeHEHUH Pa3HO00pa3HbIX OeCIPOBOHBIX
peliieHui
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9 |Pa3gesn 9. KBaHTOBBIE TEXHOJIOTUY. Peruenne 3a71a4 ¥ IpUMEpPOB [1EMOHCTPUPYIOIIUX 1
paboTy KBAHTOBBIX TEXHOIOTHH.
10 Pa3pen 10. Cucrems! pacripefje/IeHHOTO Pa3bop npakTUYeCcKUX MpUMepoB PabOThI 1
peecTpa. texHosoruu Blockchain
Pazgen 11. bosblive gaHHble. MallliHHOe .
N AnropuTMbl MalliMHHOTO 00yUeHus], HeHPOHHBbIE
11 |oOyuenue. ICKyCCTBEHHBINA UHTEJIIEKT. cetn 2
HelipoTexHonoruu. ’
O11eHKa MpaKkTHYeCcKoM LIeHHOCTH TeXHOJIOTHI
1 Pazgen 12. TexHOMOTHUYM BUPTYa/llbHOM M |BUPTYa/IbHOM PeasbHOCTH B paMKax 7
[IOTIOJTHEHHOM peasibHOCTH. TOBCeIHEBHOMW U TPYA0BO 1eATeTbHOCTU
COBPEMEHHOT0 0011|ecTBa
WccnenoBanue yacTHBIX C/lydad IPaKTUUeCKOro
13 Paspen 13. JlasepHble TeXHOIOTHU. MIpYMEeHEeHM Jla3epHBIX TeXHO/IOrM. Bonpocs! 9
®DoTOHUKA. 6€30MacHOCTH TIPY MPUMEHEHUH JIa3ePHbIX
TeXHOJIOTUM.
PaccMOTpeHHe OCHOBHBIE KeHCOB B 00/1aCTH
asbTepPHATHUBHBIX NCTOYHUKOB T'eHepUpOBaHUs
3JIeKTPO3Hepruu. MccneqoBaHue 0CHOBHBIX
Pasgen 14. Bo30OHOB/IsIeMBIEe KCTOUHHUKU
14 0apbepoB, 3aMe/ISIOINX U He TI03BOJISFOLUX 2
sHepruu. Hosas sHepreTuka. o
peanu30Barh MOJIHBIN ITepex0/ K UCI0/Ib30BaHUI0
COBpEMEHHBIX a/IbTePHAaTUBHBIX TEXHOJIOTHI B
00/1aCTH 3/1EKTPOIHEPTETHKH.
Pa3zpen 15. BHeapeHye CKBO3HBIX
o WccnenoBaHue xapakTepHbIX IPUMEPOB
1M(pPOBLIX TEXHOJIOTHH Ha rpumepe cdep -
15 HCII0/1b30BaHUA Pa3/IMUHbIX «CKBO3HBIX» 2
crpoutensCcTBO (BIM TexHo0TMM) U o o
TeXHOJIOTUM B CTPOUTETHLHONU UHYCTPUM.
meauiuHa (Lludporas MeauiHa).
Bcero 3a 8 cemecTp 26
3.3. CamocrosiTennbHas padora crygenta (CPC)
Copepxanue
Ne Aep Oo0neMm,
Homep u HaumeHOBaHMe pa3jiesia AUCHMIIMHbI y4yeOHOTr0
n/n 4acoB
3ajaHus
Ananus
1 JIEKLIUIOHHOT'O 0.5
MaTepuarna.
Pazgen 1. BBogHas (ycTaHOBOUHas) JTIEKLIVS. W3yuenue
5 peKOMeH/lyeMbIX 05
HWCTOYHUKOB 0 ’
TeMe paszena.
AHanus
3 JIEKITMOHHOTO 0.3
Marepua’a.
IToaroroBka K
. BBITNIOJIHEHUIO
4  |Pasgen 2. MypoBble TpeH/bl B pa3BUTHH LIM(POBOM MPOMBIIIJIEHHOCTH. 0.2
WHJVBUYaJbHOTO
HaumoHasibHas TexHo/ioruueckast MHULaTtuBa. Peinkyu HTU.
3a[aHus
N3yuenne
5 peKOMeH/yeMbIX 05
KWCTOYHUKOB 10 ’
TeMe pasge’a.
Amnanmu3
6 JIEKLIUOHHOTO 0.5
Paznen 3. HanpaBnenue «TexHeT» (TepeioBble IPOU3BOJCTBEHHbIE Marepuarna.
TexHosorun) HaijroHanibHOM TeXHOI0rn4YeCKoi MHULIMATHBEI. W3yuenue
7 Meranpoekt «®abpurku Oyayiero». LludpoBasi pOMBIILIITEHHOCTb. PEKOMEH/[yeMbIX 0.5
KWCTOYHUKOB MO ’
TeMe paszea.
Paspen 4. [JopokHasi KapTa 10 Pa3BUTHIO «CKBO3HOW» LipoBoi Ananmus
8 |rexHonorun «HoBble MpOU3BOACTBEHHBIE TEXHOIOTUM» (B paMKax JIEKLINOHHOTO 0.5
MaTepuarna.

8
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10

thenepansHoro npoekTa «LlndpoBbie TeXHOMOTUM» HALIMOHATBHOMN
riporpammbl «L{udposas 3koHomuka Poccutickoit @enepanym»).

IMogroroBka k
BBITIOJIHEHUIO
WHIWBUAYaJbHOTO
3a/laHus

0.3

N3yuenue
peKOMeH/lyeMbIX
HWCTOYHUKOB 10
TeMe pasjera.

0.2

11

12

13

Paspen 5. Lludposoe npoekTrpoBaHue U MogenrpoBanye (Smart Design).
LIndpoBbie ABOMHUKY 1 LIU(POBBIE TEHU.

Ananmus
JIEKLIMIOHHOTO
Marepuarna.

ITogroToBka kK
BBITIOJTHEHUIO
WH/IWBUAYAJbHOTO
3a/laHust

N3yuenne
PeKOMeHyeMbIX
HCTOYHUKOB T10
TeMe pasgera.

14

15

16

Pazgen 6. Beicokonpou3seoauTebHble Bhiuncienus. High Performance
Computing HPC.

Ananus
JIEKITUOHHOTO
Marepua’a.

IToaroroBka kK
BBITTO/THEHHIO
WHJVBUYaJbHOTO
3aaHus

N3yuenne
PEKOMeH/lyeMbIX
HUCTOYHUKOB 10
TeMme pasjera.

17

18

19

Pazpnen 7. PoboroTexHWKa ¥ ceHCOPHKA. I [pOMBIII/IEHHBIN HHTEPHET.

AHanmus
JIEKIIMOHHOTO
Marepuarna.

ITogroToBka k
BBITTO/THEHHIO
WHWBUAYaJbHOTO
3a/jaHus

N3yyenue
peKOMeH/lyeMbIX
HWCTOYHUKOB 10
TeMe pasfera.

20

21

22

Pazgen 8. TexHooruu 0eCIIpOBOHOM CBSI3H.

Ananmus
JIEKLIMOHHOT'O
Marepuarna.

ITogroToBka kK
BBITIOJTHEHUIO
WH/IUBUAYAJTbHOTO
3a/laHust

N3yuenne
peKoMeH/lyeMbIX
HMCTOYHUKOB 10
TeMe pasfera.

23

24

25

Pazgen 9. KBaHTOBbIE TEXHOOTHM.

AHnanus
JIEKITMOHHOTO
Marepuasa.

0.5

IToaroroBka K
BBITTO/THEHHIO
WHJVBUYaJbHOTO
3alaHus

0.5

N3yuenne
peKOMeH/yeMbIX
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26

VICTOYHUKOB 110
TeMe paszena.

27

28

Pasgen 10. CucreMs! pacripesje/IeHHOIO peecrpa.

AHanus
JIEKITMOHHOTO
Marepuasa.

[TogroroBka k
BBITNIOJIHEHUIO
WHJVBUYaJbHOTO
3a/jaHus

N3yuenne
peKOMeH/lyeMbIX
HWCTOYHUKOB 10
TeMme pasjera.

29

30

31

Pa3zen 11. Bonbime faHHbIe. MaruHHOe 00ydeHue. VICKyCCTBeHHBIH
HHTe/1eKT. HelipoTexHOIOT M.

Ananmus
JIEKIIUIOHHOTO
Marepuarna.

[TogroToBka k
BBITIOJTHEHUIO
WHWBUAYaJbHOTO
3a/laHust

N3yyenne
peKOMeH/lyeMbIX
HCTOYHUKOB 10
TeMe pasfiesa.

32

33

34

Pa3pen 12. TexHO/0TMU BUPTYa/IbHOM U JOMOJIHEHHOM peabHOCTH.

Ananmus
JIEKLIUIOHHOT'O
Marepuarna.

IToaroroBka K
BBITIOJIHEHUIO
WHJWBU/YaJIbHOIO
3a/laHus

N3yuenue
PeKOMeH/yeMbIX
HMCTOYHUKOB 10
TeMe pasgze’a.

35

36

37

Pa3zpen 13. JlazepHble TexHONMOrMK. POTOHUKA.

AHanus
JIEKITMOHHOTO
Marepuasa.

[TogroroBka k
BBITIOJIHEHUIO
WHWBUAYaJbHOIO
3a/laHus

N3yuenne
peKOMeH/lyeMbIX
HWCTOYHUKOB 10
TeMme pasjera.

38

39

40

Pa3zzen 14. Bo3o0HOB/IsieMble UCTOUHUKY SHepryuu. HoBasi SHepreTrka.

Anamus
JIEKLIUIOHHOTO
Marepuarna.

ITogroToBka kK
BBITIOJTHEHUIO
WH/IVBUAYaJbHOTO
3a/laHus

N3yuenne
PEeKOMeHyeMbIX
HCTOYHUKOB I10
TeMe pasfena.

41

Pa3men 15. BHejpeHre CKBO3HBIX LIU(PPOBBLIX TEXHOJIOTHY Ha MpUMepe
ctep - crpourenscTBo (BIM TexHonmorumn) u meaunuHa (Lludbposas
MeZIUIINHA).

10

Ananus
JIEK[JUOHHOTO
MaTepHara.
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42 ITogroroBka k 1
BBITIOJIHEHUIO
WHJWBUYaJbHOTO
3a/laHus
N3yuenne
43 PEKOMeHyeMbIX ?
HWCTOYHUKOB T10
TeMe paszea.
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1|2 3 4 5 6 7 8 9 10 11 12 13
8 NIi3 | Tecr | UII3 | AP | WUII3 Tect | AP | WUII3 Tect | 3au.

Yci10BHBIe 0003HAUCHUSA:

Tect — TecT;
3a4. — 3aYeT.

[P — nuarHoctryeckasi pabora;
UII3 — unauBHgyanbHOE MpakKTUUeCcKoe 3aaHuE;

TeKyui KOHTPO/Ib YCIIEBAEMOCTH CTY/€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:

[IMarHoCTUYeCKasi pabora;
WH/TUBHU/IyaTIbHOE TIPaKTUYeCKOe 3a/IaHue;

TecCT.

IIpomMesKyTouHasi arTecTamus IPOBOAXTCS B popMax:

3a4yer.

11
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

.. [TIpoektpoBanue nudposoro Oyayiiero. Hayunsie mogxogsl. Mocksa: TexHocdepa, 2020, 371. pec.
. A. BypkoB. . MammHHOoe o0yueHue 0e3 yumHuX c1oB. CaHkt-ITetepOypr: ITutep, 2020, 371. pec.
. A. B. AHppeiturkoB, O. H. AHfpeliuMKoB. . VIHTe/IeKTya/ibHble LIU(PPOBbIe TEXHOIOTHU
KOHIIeNTya/IbHOTO IMPOEeKTUPOBaHUS MH)KeHePHbIX pelieHuid. Mockea: MTH®PA-M, 2019, 1. pec.
4. A. T. Tpuropesiai, Y. H. lluranos, A. Y. Muctopos. . JIazepHble ajuTUBHbIE TEXHOJIOTHUU B
MammHocTpoeHud. M.: 3a-so MI'TY um. H. 3. Baymana, 2018, 10 3k3.
5. A. T. Cxuptnaase, B. II. ITyukos, H. M. Ilpuc. . [IpoekTupoBaHie TeXHOJIOrMYeCKUX MIPOLIeCCOB B
MatmmHoctpoeHuu. Crapeiii Ockon: THT, 2020, s51. pec.
6. A. H. UrHaroe. . Onro3nekTpoHrKa v HaHodotoHuka. CI16.: Jlans, 2020, 351. pec.
7. B. 5. TlogsurankuHx. . Po60T B TexHooruueckom moayse. Cankr-ITetepOypr: Jlanb, 2021, 3/1. pec.
8. T. B. ITauypuH, E. H. Cocuuna, O. B. MaceeBa. . DKonoruueckasi OrjeHKa BO300HOB/ISIEMbIX UCTOUHHKOB
sneprun. CaHkr-ITetepOypr: Jlanb, 2021, 371. pec.
9. T. H. KnumoBa. . DieKTposHepreTHUecKre CUCTEMBI M ceTH. JHeprocbepeskenre. Mocksa: FOpaiit, 2020,
/1. pec.
10. E. B. CmupHoBa, A. B. IIponerapckuii. . TexHonoruu coBpeMeHHbIX OecripoBoHbIX ceTeil Wi-Fi. M.:
N3p-Bo MI'TY um. H. 3. baymana, 2017, s51. pec.
11. W. B. KOpgaes, 1O. B. [ayc, B. B. I'amara. . Bo300HOB/IsIeMbIe UCTOUHUKY 3Heprun. CaHkT-IleTepOypr:
Jlanb, 2022, 351. pec.
12. 1. H. Iuraxos. . CnienyansHsble jlasepHble TexHosmorud. M.: sa-so MI'TY um. H. 3. baymana, 2019,
1. pec.
13. JI. B. KouwuH. . JIazepHble cucteMbl 00pabotku u nepegaun nadopmaryu. CI16.6T'TY "BOEHMEX" um.
H. ®. YcruHoBa, 2012, 551. pec.
14. T. A. ABepuHa, C. A. bapkanos, E. B. bayTuHa. . TexHosoruueckoe rpeAanpuHuMareibcTBo C uero
Hauathb - nepBble mard. Crapbiii Ockon: THT, 2020, s51. pec.
15. T. A. ABepuHa, C. A. bapkanos, E. B. baytuna. . TexHonoruueckoe npezrnpuHuMarescTtso. C uero
Hauarts - nepsble mard. Crapeiii Ockon: THT, 2021, s51. pec.
16. T. A. ABepuHa, C. A. bapkanos, E. B. baytuHa. . TexHo/siornueckoe npeArpuHMMaTebCTBO. [IBrkeHMe
BIiepe[ - poct u passurue. Crapeiii Ockon: THT, 2020, s51. pec.
17. 3. AnnaiiguH. . MaiuHHOe 00yueHHe: HOBBIM UCKYCCTBEHHBIN UHTe/IEKT. M.: AsbriviHa ITabmuiep,
2017, 7 9K3.

W N

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:

1. A. B. Baba, I'. I1. Hlankun. Kpunirorpadus. M.: COJIOH-IIpecc, 2007, 3 3k3.

2. pen. A. O. CepatokoB. Opyxue u TexHosoruu Poccun. T. XV CpefcTBa obecrieueHus: 6e30macHOCTH U
npasonopszaka. BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2007, 1 3K3.

3. peg. C. b. iBaHoB. Opy>xue u TexHosiorun Poccun. T. XI ONTHKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHast
texHuka. BI'TY "BOEHMEX" um. [. ®. YctuHora, 2005, 1 3K3.

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTcs.

5.4. TTepeueHb peCcypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX [1/1s1
OCBOEHUSI TUCIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHnzaamenransHas 6ubmuoreka BI'TY «BOEHMEX» um. I.®. YcTrHOBS;
2. http://www.burondt.ru/index/its-ndt.html — 404 Not Found;

3. https://e.Janbook.com/ — 3BC JlaHsb;

4. https://www.biblio-online.ru/ — 3nekTpoHHas 6ubmuoTeka. [/ By30B U CCY30B.;

5. http://www.rfbr.ru/rffi/ru/library — Bubnuoteka - [Topran PODU.

CoBpeMeHHbIe TPOQecCHOHANBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHas sekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoreka Poccuiickoro dhoHga
(yHIaMeHTaIbHBIX UCC/Ie[IOBAHUH.
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VHbopMalLMOHHbIe CITPaBOUHbIE CHCTEMBI:
1. Texakcriept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHvst: HOpMbI, MpaBuia, CTaHAapThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHEBIN TOPTas MPABOBOI WHGOPMALIUH.
5.5. IIporpaMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. MlHdopMalioHHbIe TEXHOJIOTUH:

B3auMmoyielicTBre ¢ obyuaronumucs nocpencteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CrieLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNlbHOU cpejie.

14



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
HOBBIE ITPOU3BO/JCTBEHHBIE TEXHOJ/IOI' A

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa HOBBIE ITPOU3BOJACTBEHHBIE TEXHOJIOI'YU siBasieTcst AUCLUIIMHON YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsiennto 15.03.03 Ilpuknadnas mexavuka. [ducnyruiiHa peanu3yeTcss Ha dakynerete E Opykue
cucrembl Boopyxenusi BI'TY "BOEHMEX" wum. [.®. YcrunoBa kadeapoit E5 3SKOJIOTUA U
MMPOM3BOACTBEHHAS BE3OITACHOCTD.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
IICK-7.7 criocobeH aHa/IXW3MpOBaTh TEXHOJIOCHUECKME IPOLeCChl MeXaHOCOOPOUHOrO MPOM3BOACTBA C LIeJIbI0
BBISIBJIEHUS OIepaLyid, MOoAJeXalldx aBTOMaTh3alydyd U MeXaHW3alluy, BHeAPSATb CPeACTBa aBTOMaTU3aluu U
MeXaHW3ald TeXHOJIOTMYeCKUX TPOLiecCOB MeXaHOCOOPOUHOTO MPOM3BOACTBA, OCYIIEeCTBISATh KOHTPOJIb 3a
SKCIUTyaTalvel CpefCTB aBTOMAaTU3allMd M MeXaHW3al[uM TEXHOJIOTMUYEeCKHX IPOIeCCOB MeXaHOCOOPOUHOro
TIPOU3BO/CTBA.

CojepkaHue AWCIUIUTMHBI OXBaThbIBAaeT KPYT BOIMPOCOB, CBSI3aHHBIX C TPEMETOM U CoJepKaHueM yueOHOH
IUCUUIIMHBL “HOBbIe MpOM3BO/ICTBEHHBIE TEXHOJIOTHUN” . 3aK/I1a/IbIBAIOTCS 3HaHUsI, OXBaThIBalOIIMe CBe/IeHUs O
HOBEHIINX TEeXHOJIOTHsSI, KOTOphble TIPUMEHSIIOTCSI B COBpeMeHHOM I[M(pPOBU3MPOBAHHOM IIPOU3BOJCTBE, O
MPUMEHSIEMOM TIPOTPaMMHOM 00ecTiedeHUH, TTPUBUBAIOTCS HABBIKM PabOTHI C OCHOBHBIMHU THUIIaMH JIaHHBIX Ha
COBpPEMEHHOM TIPeATIPUSITUM.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e UHIUBH/yaJTbHOE TIPaKTUYeCKOe 3aflaHue;
* TeCT.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
MpelyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (26 u.), TIpakTUueckwe 3aHATHS (26 4.), camocTosiTesbHas paboTta
cryzeHTa (56 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
HOBBIE ITPOU3BO/JCTBEHHBIE TEXHOJ/IOI' A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue PexoMenIyeMast THTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pa3fen 1. BeogHasn (ycTaHOBOYHAsA) JIeKIUs.
AHAJIH3 JIEKIMOHHOTO A.T. Cxupmnagse, B. I1. ITyukos, H. M. Ilpuc. . HPOEKTI/IPIOBEIHI/IE
MarepHana. TeXHOJIOTMYeCKUX NPOLeCCOB B MallIMHOCTpoeHHU: Crapeiid OcKoJt: 0.5
THT, 2020 (1)
pex. A. 3. CeparokoB. Opyxxue u TexHonoruu Poccun. T. XV
N3yuenue CpezcTBa obecrieuenusi 6e301acHOCTH U ripaBoriopsiika: BI'TY
PEKOMEeHYeMbIX "BOEHMEX" um. [1. ®. YctuHoga, 2007 (1, 2, 3) 0.5
HWCTOYHUKOB I10 TeMe pen. C. b. iBanoB. Opyxue u texHosiornu Poccun. T. X1 Ontrko- )
pasferna. JIeKTPOHHBIE CUCTeMEI U Jla3epHas TexHuka: bI'TY "BOEHMEX"
M. . @. YctuHoBa, 2005 (6)
Wroro no pa3geny 1 1

Pazgen 2. MupoBble TPeHAbI B Pa3BUTHH LU()poBoH npoMbiniieHHOcTH. HarponanbHast

TexXHo/Ioruveckas nannuarusa. Peiiku HTHU.

AHanu3 1eKLUOHHOTO

Marepuajia. . ITpoektuporanue rudposoro Oyayiero. HayuHble mogxo/p: 03
[ToaroToBKa K Mocksa: Texrocdepa, 2020 (1-3)
BBITIOJIHEHUIO T. A. AsepuHa, C. A. bapkanos, E. B. baytuna. . TexHonoruueckoe 0.2
WHJUBUAYaIbHOTO npeAnpuHUMareabCTBO. C yero Havath - rnepsble waru: Crapbli )
3aaHusA Ocxkon: THT, 2021 (1-6)
W3yuenue A.T. Cxupmnagse, B. I1. ITyukos, H. M. Ilpuc. . IlpoektrpoBanue
PeKOMeH/[yeMBbIX TeXHOJIOTUeCKUX TPOoL[eCcCoB B MalinHocTpoeHuu: Crapbiii Ockoit: 0.5
VICTOYHUKOB 110 TEMe THT, 2020 (1-3) )
paszera.

Wroro no pasgeny 2 1

Pa3pen 3. HanpaBienne «TexHeT» (mepefoBbie MPOM3BO/CTBEeHHbIE TeXHO/I0rui) HarjuoHanbHoM
TeXHO/IOTHYeCKOH HHUIUATUBBI. MeranpoekT «®adpuku Oyaymero». [{udpoBasi npoMbIILIEHHOCTD.

AHanu3 NeKIMOHHOT0

MaTepuana, . ITpoektupoBanue Ludposoro Oyaymero. HayuHsie moaxozbL: 0.5
Mockea: Texrocdepa, 2020 (4-8)
Hsyuenue T. A. Asepuna, C. A. bapkaios, E. B. bayruna. . TexHosnoruyeckoe
PEKOMEH/YEMBIX TpeJpUHUMATe/LCTBO. [|BrKeHre Briepes] - POCT U pa3BUTHe: 0.5
MCTOYHHKOB 10 TEME Crapsiit Ockor: THT, 2020 (5-6)
paszerna.
Wroro no pa3geny 3 1

Pazpen 4. [lopoxHas KapTa Mo Pa3BUTHIO «CKBO3HOW» nu(poBoii TexHosorun «HoBbie
NPOU3BO/CTBEHHbIE TEXHOJIOTuN» (B paMKax (egepansHoro npoekTta «I{1poBbie TeXHOI0rHM»
HaMOHA/IBbHOI nporpammMel «ILudposas sxkoHomuKa Poccuiickoit @epepanun»).

AHau3 1eKIMOHHOT 0
Marepuasna.

IMogroToBka k
BBITIOJIHEHUIO

. ITpoektupoBanue mudpororo Oyayiero. HayuHble mogxopl:
Mockga: Texnocdepa, 2020 (1-5)
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VHAWBUYaTbHOTO
3a/JaHUS

N3syuenne
PEKOMEHYeMbIX 0.2
WCTOYHUKOB 110 TEMe
paszena.
Wrtoro no paspeny 4 1

Pa3pen 5. IludpoBoe npoekTupoBaHue u MopeaupoBanue (Smart Design). ITudpoBbie

nu(poBbIe TeHU.

JBOMHHUKH U

AHan3 1eKIMOHHOT 0
Marepuarna.

ITogroroBka kK
BBITIOJIHEHHUIO
WH/IUBUYaTbHOTO
3a/laHusl

N3yuenne
peKoMeH/yeMBbIX
HMCTOYHUKOB I10 TeMe
pasferna.

. [TpoektupoBanue 1dpoBoro Oyayiiero. Hayunble OAX0/bI:
Mocksa: Texrocdepa, 2020 (6-7)

Wroro no pazgeny 5

5

Pa3zpen 6. Beicokonpou3BogutenbHbie BoruncieHnnsa. High Performance Computing HPC.

AHan3 JeKIMOHHOTO

Marepuasna. 2
IMogroroBka k
BBITIOJTHEHUIO 1
WHWBUAYaTbHOTO . [Tpoektuporanue mudpoBoro Oyayiero. HayuHble mogxo/pl:
3a/laHus Mockga: TexHocdepa, 2020 (8)
Nsyuenne
PEKOMeHAYyeMbIX 2
HWCTOYHUKOB I10 TeMe
paszera.

Uroro no pasgeny 6 5

Paspen 7. PoGoToTeXHHKA U CeHCOPUKA. [IpOMBINIeHHbII HHTEPHeT.

AHanu3 1eKIMOHHOT0 7
Marepuasna.
IToaroroBka K
BBITIOJIHEHUIO 7
WH/[VMBUAYa/bHOIO B. f1. TTopBurankuH. . Po60T B TexHOMOrMYeckoM Mozysie: CaHKT-
3aJ,aHust [TetepOypr: Jlanb, 2021 (1-5)
N3yuenue
PEKOMEHyeMbIX 1
HWCTOYHUKOB T0 TeMe
paszera.

Wrtoro o paspeny 7 5

Pazgen 8. TexHo/ioruu 0ecipoOBOHOM CBA3H.
AHanu3 1eKIMOHHOTO 2
Marepuasna.
IMogroToBka k
Eﬁ;gg:;;;ﬁ}loro E. B. CmupHoBa, A. B. IIponerapckuii. . TexHOIOruu COBpeMeHHbIX 1
A 6ecripoBofHBIX ceTelt Wi-Fi: M.: U3a-Bo MI'TY um. H. 3. Baymana,
2017 (1-11)

N3yuenue
pPEKOMeHAyeMbIX 7
HMCTOYHUKOB I10 TeMe
paszena.

Uroro no pa3geny 8 5

Pa3gen 9. KBaHTOBbIE T€XHO/IOTHH.
AHanu3 1eKLMOHHOT 0 JI. b. KouuH. . JIa3epHble CUCTEMBI 00pab0OTKH U Tiepeaun 05
Marepuasa. uadopmaryu: CI16.BT'TY "BOEHMEX" uwm. []. ®. YctuHoBa, 2012 ’
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IMogroroBka k
BBITIOJTHEHUIO
WHJWBUAYaTbHOTO
3a/jaHus

Nsyuenne
peKOMeH/yeMbIX
HMCTOYHUKOB I10 TeMe
paszerna.

(1-3)

0.5

Wroro no pa3geny 9

Pa3pen 10. Cucrembl pacrpe/ie/ieHHOT0 peecTpa.

AHanu3 NeKIMOHHOT0
MaTepuarna.

IToaroroBka K
BBITIOJIHEHUIO
WH/[MBUYa/IbHOTO
3aJlaHUS

N3yuenue
PEKOMEHyeMbIX
HWCTOYHUKOB T0 TeMe
paszera.

. IlpoextupoBanue 1udposoro Oyayiero. HayuHsle MoAxozbL:
Mocksa: Texrocdepa, 2020 (8-11)
A. B. baba, I I1. Iankun. Kpurrrorpadws: M.: COJIOH-ITpecc,
2007 (1-5)

Wroro no pasgeny 10

5

Pa3pen 11. boabinue

JaHHble. MammHHoe o0yuenue. IcKyccTBeHHBIH HHTe/U1eKT. HelipoTexHo/10rum.

AHanu3 1eKIMOHHOTO

Marepuasna. :
IToproroBka K
BBITIOJTHEHUIO 3. AnmaiiuH. . ManmHHoe 00yueHue: HOBBIM UCKYCCTBEHHBIN 1
WHUBUYa/TbHOTO uHTeNnnekT: M.: AnbrivHa ITabnurmep, 2017 (1-3)
3a/jaHus A. Bypkos. . MammHHOe obydeHue 0e3 muiHUX cyi0B: CaHKT-
V3yueHue IMetepOypr: ITutep, 2020 (3-7)
peKoMeHIyeMbIX 7
HMCTOYHUKOB I10 TeMe
paszena.
Wroro no pasgeny 11 5
Paspen 12. TexHo/10rMU BUPTYa/IbHOM U [IOMIO/ITHEHHOM pPeabHOCTH.
AHanu3 1eKLMOHHOT O 7
Marepuarna.
IToaroroBka K
BBITIOJIHEHUIO 1
WHJUBUYaIbHOTO . [TpoektupoBanue 1rdpoBoro Oyayiero. HayuHble Moaxo/pl:
3a/JaHUS Mockga: Texnocdepa, 2020 (11-16)
Nsyuenne
PEKOMEeHAYEeMbIX 2
HMCTOYHUKOB T10 TeMe
paszera.
Wroro no pasgeny 12 5
Pazgen 13. /IazepHble TexHO/I0rMU. POTOHHKA.
AHanu3 1eKIMOHHOT 0 2
Marepuarna.
A. H. UrnatoB. . OnTo3/1eKTpOHKUKA U HaHO(oTOHUKa: CII6.: JlaHb,
IToproroBka K 2020 (1)
SI];;ISI):;IZ;:]I;?:HOFO . H. IlTuranos. . CrienanbHble j1a3epHble TexHonoruu: M.: Y3a-Bo 1
sajiaHus MI'TY um. H. 3. Baymana, 2019 (1-3)
A. T. I'puropesinu, . H. IlTuranos, A. V1. Muctopos. . JIazepHbie
Vsyuenne aJJUTHUBHbIE TEXHOJIOTUU B MallIMHOCTpoeHuu: M.: N3p-so MI'TY
PEKOMEH/YEMBIX um. H. 3. Baymana, 2018 (1-5) )
HMCTOYHUKOB IO TeMe
paszena.
Wroro no pasgeny 13 5
Pa3zien 14. Bo3o0HoB/IsieMble HCTOUHMKY 3Heprud. HoBasi sHepreTuka.
Amnanus nekuyuonHoro | I B. ITauypun, E. H. CocHuna, O. B. Macneesa. . Dxonoruueckas 2
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Marepuarna. OlleHKa BO300HOB/ISIEMBIX UCTOUHUKOB dHepruu: CaHKT-ITeTepOypr:
IToaroToBKa K Jlanb, 2021 (1, 2)
BBITIO/THEHUIO N. B. FOpaes, 1O. B. [ayc, B. B. I'amara. . Bozo6HoB/1sIeMBIE
WH/IUBU/Ya/IbHOTO uctouHuky 3Hepruu: CaHkT-IleTepOypr: Jlaub, 2022 (2-5) 2
3a/laHus I". H. KnrMoga. . D1eKTpo3HepreTuyeckye CUCTeMbl U CeTHU.
Vsyuenne OHeprocbepeskenre: Mocksa: FOpaiit, 2020 (1)
PEKOMEHYeMbIX 1
HWCTOYHUKOB T0 TeMe
paszera.

Wroro no pasgeny 14 5

Pa3pen 15. BHeaApeHHe CKBO3HBIX HU(PPOBBIX TEXHOJIOTUHA Ha mpuMepe cdep - ctpoutenbcTBo (BIM

TexHosiorun) U meauruHa (L{udposas meaunuHa).

AHam3 1eKIMOHHOT 0

MaTepuasna. 2
ITogroroska K A. B. AHppeiturikoB, O. H. AHpeliuMKoB. . VIHTe/IeKTya/lbHble
BBITIO/THEHUIO 1M pOBbIe TEXHOIOTUW KOHLENTya bHOT0 POEeKTUPOBaHMUS 1
WHJWBUYaTBEHOTO HHKeHepHBIX pelieHuit: Mockea: MH®PA-M, 2019 (1-6)
3aJlaHUS T. A. AsepuHa, C. A. bapkanos, E. B. baytuna. . TexHonoruueckoe
U3yyeHne npeAnpuHUMarenbCTBo C uero Havath - rnepBele wark: Crapbiid
PeKOMeH/1yeMbIX Ocxkosi: THT, 2020 (6) 2
HMCTOYHUKOB IO TeMe
paszena.

Nroro no pa3zpeny 15 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
HOBBIE ITPOMU3BOJCTBEHHBIE TEXHOJIOI' A

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e TecCT;
e UHAWUBHAYyalbHOE TIPAaKTUUYeCKOe 3ajlaHue;
* 3auyerT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

Cpaua TeCTUPOBaHUsI TPOBOAUTCS TIyTeM BbIOOpa IPaBU/ILHOTO OTBeTa Ha Ka/blii 13 10 BormpocoB
TecTa (1o 4 BapyaHTa OTBeTa Ha KaXK/Ibli Borpoc). [Tpu oTBeTe Ha 7 U 60jiee BOMPOCOB TECT CUHUTAETCS
TIPOM/IeHHBIM.

NupuBuayanbHOe NpakTHUecKoe 3aiaHue

TpeboBaHMsI K BbINOIHEHUIO M13:
- UH/IUBU/Tya/IbHbIE 3a/1aHKS BBITIOTHAIOTCS TIPY MOMOIIY MTPOrPaMMHOT0 00eCIeueHus B Uachl ayZIUTOPHOTO
MpaKTUKyMa;
- BBIMIOJIHEHHE WHMBUAYaIbHOTO 3aJjaHus MpeJlyCMaTpyBaeT pelleHre BXOASAIMUX B He-ro 3aau 1
JIeMOHCTpALMIO pe3y/IbTaToB MperojaBareto.
Ortuer o 13:
OdopmsieHHe MeuaTHBIX OTUYETOB TI0 WHAWBUYAIbHBIM 33/JaHUSIM He MpeyCMOTpeHO. Bce pe3ynb-TaTsel
TIPeBSIB/ISTIOTCS B 3JIEKTPOHHOU hopMme.
3awura N3:
3amura 13 npoBoauTCst BLIDOPOUHO B 3aBUCUMOCTHU OT CTEIEHU aKKYPaTHOCTH, UCIIOJTHUTETbHO-CTH,
CaMOCTOSITeTbBHOCTH ¥ UHULIMATUBHOCTH CTY[€HTa MPH WX BLITIOJTHEHUH.
3amura M3 nipesycMatprBaeT 00Cy>KeHHe TIOpsIIKa pellieHus MPeJyCMOTPEHHBIX ero TeMaTUKOM 3a/ay,
BKJIHOUasi IPOBEPKY YCBOEHUSI CTY[,eHTOM COOTBETCTBYIOLIUX CBeJeHUI U3 TeOpPUX U TEXHO-/IOTUU
WCTI0/Th30BaHUsI TPOrPAMMHOTO 00eCreueHusl.

3auer

Cpaua 3a4eTa IPOU3BOAUTCS IO Pe3y/IbTaTaM BBITIO/IHEHHBIX B TeUeHWe ceMeCTpa KOHTPOJIbHBIX
MEpPONPHUATHH U TEeKYILero TeCTUPOBaHUA (TeCT CUUTAeTCsl BBINOHEHHBIM ITPU KOJIMYeCTBe MPaBU/IbHBIX
OTBETOB Ha BOMPOCHI 0T 60% u boree).
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 8 Paszpgen 1. BBogHas 3 7 1 1 1 5 Tecr
(ycTaHoBouHast) JTeKLusl.
Paspgesn 2. MupoBsbie TpeHJbI B
pa3Burnu udpoBoi
4 g |MPOMBILIEHHOCTH. 3 ’ 1 1 1 5 Tecr
HanuonanbHast
TEXHOIOTHYecKasi HHULUAaTHBa.
Peinku HTU.
Paspen 3. HannpaBienue
«TexHer» (mepejioBbIe
NMPOU3BO/CTBEHHbIE TeXHO/IOTHH)
4 | g [Haumonanwod o 30201 1 1 10 Tect
TEeXHOJIOTUYeCKO HHUIIUATUBBL.
MeranpoekT «PadpuKku
oynymero». IludpoBas
MPOMBILUIEHHOCTb.
Paspgen 4. lopoxxHas KapTa 1o
Pa3BUTHIO «CKBO3HOM»
uudpoBoii Texnonornu «HoBbie
NMPOU3BO/CTBEHHbIE WupavBrayanbHOe
4 g |TeXHO/IOrHm» (B pamKax 3 ) 1 1 1 10 MpaKTU4YeCcKoe
(degepasbHOrO MpoeKTa 3a/jaHue,
«OudpoBbie TEXHOIOTHU» Tect
HAI[MOHATIbHOU IPOrpaMMbI
«OudpoBasi 3KoHOMHKa
Poccuniickoit ®egeparium»).
Pazpen 5. Iludgposoe
MPOEKTHPOBaHHE U WHguBryansHoe
4 8 |mopenupoBanue (Smart Design). | 11 6 2 4 5 15 TIPaKTHYUeCKOe
udpoBbie ABOMHUKHU H 3a/laHre
nu¢poBbIe TeHN.
Pa3pen 6.
BrbicokonpousBoguTe/IbHbIE WkppBuyansoe
4 8 . 9 4 2 2 5 10 TpakTU4ecKoe
Bbrunciaenus. High Performance sa/1aHMe
Computing HPC. A
Paspgen 7. Po0oTOTEeXHHKA U Hﬁ'agiflfz:gf:eoe
4 8 |ceHcopuka. IIpoMbInIIeHHBIH 9 4 2 2 5 5 p3 AHMe
WHTEpPHeT. an ’
Tect
WNupvBuayansHOE
4 8 Paspen 8. TeXP O/I0THH 9 4 2 2 5 5 MpaKkTHYeCcKoe
0ecrnpoBo/HOI CBA3M.
3ajjaHue
WNupuBuayansHOE
4 8 Paspen 9. Keaurossre 5 3 2 1 2 5 NpakTU4yecKoe
TEeXHOJIOTUH.
3ajaHue
21 27269




Pazpgen 10. Cucremsi

NupuBrayansHOe

pacnpe/ie/ieHHOT0 peecTpa. 8 3 2 1 > > MpaKTHHECKoe
3a/laHye
Pa3pesn 11. Bosbinue JaHHbIE. NupvBuayanbHOe
MaiuHHoe o0ydeHHe. MpaKTUYeCcKoe
. 9 4 2 2 5 5
M cKyccTBeHHBIM HHTE/L/IEKT. 3a/laHue,
HeiipoTexHoioruu. Tect
Pa3pen 12. Texnonoruu WupvBunyansHoe
BUPTYa/IbHOU U I0TIO/THEHHOH 9 4 2 2 5 5 MpPaKTU4YeCKoe
peajbHOCTH. 3a/laHue
NupuBrayansHOe
Paspen 13. JTasepurie 9 4 2 2 5 5 HpaKTI/IIzIECKoe
TexHo/I0ruu. DoToHMKa.
3a/laHue
Pazpen 14. Bo3o0OHoB/1sieMbIe WupvBunyansHOE
HMCTOYHUKM 3Hepruu. HoBas 9 4 2 2 5 5 MpaKkTh4JeckKoe
JHepreTUKa. 3a/laHue
Pa3pen 15. BHegpeHue CKBO3HBIX
OU(POBBIX TEXHOJIOTUHA Ha VuauBuayansHoOe
npumMepe cdep - CTPOUTETHCTBO 9 4 2 2 5 5 TIpaKTU4eCcKoe
(BIM TexHo/ioTMM) ¥ MeULITHA 3a/laHue
(ITudpoBasa meauuHa).
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 100
Bcero no auciuminae 108 | 52 | 26 26 56 100
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Kputepuu oneHuBaHus

IICK-7.7
Bonpocbl omkpbimoz2o muna:
Ne 1 Ha3oBuTe HejoCTaTKM KOHBEHepHOro MPOM3BO/ICTRA.
Ne 2 [TpaBu/bHBI /T CYKI,€HUS O TIPOU3BOZCTBE:

1. moTpebuTe b TOMOTaeT ITPOU3BOAUTETIO OTPE/e/TUTh, UTO, CKOJIbKO H KaKOTO
KauecTBa MPOU3BOJUTh
2. TyUIlIMM TIPOU3BO/ICTBOM SIB/IIETCS €JUHUUYHOE TIPOU3BO/ICTBO TOBApa
Ne 3 ITpaBWILHBI JIU CYX/ieHHs1 06 0bIIUX 3aTparax:
1. obi1re 3aTpaThl HEe MOTYT GBITH MEHBbIIIEe TIPUOLLTH
2. ob1ipe 3aTpaThl CK/IAAbIBAIOTCS U3 MOCTOSHHEBIX M ITePeMEHHbBIX 3aTpar

Ne 4 K kakuM noc/iecTBUSIM MpUBe/IET pa3yMHOe BHeJIpeHHe HOBBIX TeXHOJOTUM Ha
TIPOU3BOJCTBE?

Ne 5 Kak Ha3biBaeTcs JieHe)KHasi OLleHKa, BOTI/IOILeHHOM B uesioBeKe ClI0COOHOCTH MPUHOCHTE
Jloxon?

Ne 6 Pa3penennem Tpyna Ha3biBaeTcs

Neo 7 Kaxkue 3¢eKThl MOTYT ObITh IOCTUTHYTHI TTPY Pa3BUTUN MPUOPUTETHBIX HATTPaBIeHHN

(ITudposbie patdopmel, [Tudpossie apotiHnuky, Pabpuku Oyyiero) Kak 0CHOBBI
COBpeMeHHOM 5KOHOMUKU? Pacrionoykure B TIOpsiiKe IPUOPUTETHOCTH.

- I'MOKOCTh MPOU3BO/ICTBA: BOSMOKHOCTE OBICTPOI TiepeHasia/iKu MPOX3BOACTBA.

- CokpailleHre BpeMeH! Ha pa3paboTKy / POU3BOACTBO TIPOAYKIIVH.
- YnyuiieHvie KauecTBa MPOAYKLUH.

- CokpairieHue 3aTpat Ha pa3paboTKy / IPOU3BOACTBO MPOAYKLIH.

- JocTwkeHre IPUHLMITHAILHO HOBBIX ITOTPeOUTeNbCKIX CBOCTB.
Ne 8 [MepeuncanTe OCHOBHBIE CYOTEXHOIOTUH CUCTEM pacIpeZie/IeHHOTO
peecrpa:
Ne 9 BribepeTe METPHKM TOTOBHOCTH CKBO3HBIX TEXHOJIOTHIHA:

NRL
TRL
MRL
CRL
FER

LMS
Ne 10 OripefienTe ypOBeHb TEXHOJIOTHUYECKOM TOTOBHOCTH TPOEKTA eCJIH:

Bbisig1eHbl 0CHOBHble npuHyunbl HoBoll

mexHono2uu
Bonpocbl 3akpbimo2o muna:
Ne 1 UTo B MPOM3BOJCTBEHHBIX CHUCTEMAaX MIOHUMAEeTCs 110/l MX BUPTYyaabHOM UacTbio?

- lIndpoBoe 1pe/icTaB/ieHe TPON3BOJCTBEHHBIX MTPOL[ECCOB U CHCTEM
- [Toctpoenue 3D-mogerieit anrapaToB ¥ MallliH
- PacyeTsbl, KOMMYHHKaLMA U [JIAaHKPOBaHWeE, IPOU3BOJHUMbIE HAa KOMIIbIOTEpax

- KomnibroTepHasi Mojie/ib, H3TOTaB/TUBaEMOr0 YCTPOMCTBA
Ne 2 O/iHO U3 BaXKHBIX IMOHATHM COBPEMEHHBIX MPOU3BOACTBEHHBIX MaTepHaioB
Y TEXHOJIOTUH — «KuOeppu3nyeckre CUCTeMbD». YTO 3TO 3HAUUT?
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- VicKyccTBeHHBIN UHTEIUIEKT Oyayliero, Mofie/ib Yesi0BeKa-MallliHbI

- CI/ICTGMLI, B KOTOPbIX BUPTYyadJ/IbHadA U (:l)I/IBH'JECKaH UdCTU MUPa UHTErPpHUPOBAHBI
B eAHHLIﬁ HpOHBBOACTBEHHblﬁ KOMIIJIeKC

- CucreMbl KubeprpoTe3npoBaHHUs

- Cucremsl UM Ha nopobue ChatGPT4
C coBpeMeHHBIMU TIPOM3BO/ICTBEHHLIMU TEXHOIOTHUSIMU TECHO CBS3aHO TIOHSTHE
«1mdpoBasi 5KOHOMHUKa». UTo 110/ HUM T10/Ipa3yMeBaeTCsI?

- DKOHOMUKa, OTeparjyy B KOTOPOI TPOU3BOASATCS NCK/IIOUMTEIBHO B OH/IaMH-cUCTeMax

- DOKOHOMHUKa, B KOTOPOI KHOep(pU3rueCKre CUCTEMBI SIB/ISIOTCS BAXKHEHILIAM
TIPOU3BOJUTETLHBIM (PAKTOPOM

- PBIHOK T'a/[>KeToB U pa3/InuHbIX LIUPPOBBIX YCTPOUCTB

- DOKOHOMMUKa, Orepariy B KOTOPOM MPOM3BOJATCS UCK/IIOUUTEIBHO C TIOMOLLBIO
LM$poBbIX BaIOT (UK pOBOii pybib)
Uro Ha3bIBaOT LK(POBBIM IIPOU3BOACTBOM?

- TTpou3BOACTBO IUGPOBBIX YCTPOMCTB U TajI)KETOB

- MopienipoBaHue peaabHOTO Mpoljecca MPoU3Bo/CTBA

- CucrteMy, B KOTOPO# BUPTYyasibHasi YaCTh MTPOU3BO/ICTBEHHOTO KOMILIEKCa
HMHTErpUpOBaHa C ee MaTepua/ibHOM YacThi0, 00pa3yst BbICOKO3((EKTUBHYIO, TUOKYIO,

Pa3BUBAOILYIOCS CUCTEMY [TPOU3BO/CTBA IIPOAYKTOB U YCIyT

- Cucrema NpoU3BO/CTBA, BK/IKOUAKOL[asi MOZJe/INPOBaHUe L[e[l0YeK IT0CTaBOK
B Kakyro cyMMy OL|eHMBAeTCsl CyMMapHbIi 00beM MHBECTULIUIN B [IU(PPOBYIO IKOHOMUKY
cpenu crpaH 3aragHovt EBporibl, CIIA, Uuauu 1 Kuras?

- 500 MuIMapZOB 0//IapOB B TOJ,
- OKoJI0 TPU/UIMOHA JI0/17IapOB B IO,
- 5 TPWIJTMOHOB JI0//IaPOB B TOJ

- 11 TpUIIMOHOB OIAPOB B TOZ,
B npouzBo/icTBe GOMBIIYIO POJb UTPAET HalbuleHWe. B ueM 3aK/I04aeTcst ero 0CHOBHAS
byHKIHSA?

- IaMeHeHHe BHEIITHUX XapaKTepHUCTUK 00BeKTa: MATOBOCTH MU I[VIAHLIEBOCTH
TIOBEPXHOCTH, 6J'IECKa, SIPKOCTHU LIBE€Ta

- 3amyTa MoBepXHOCTH OT 3PO3UH U TTPOUUX TTOBPEX/eHHIA
- Bo3peiicTBue Ha ¢ur3nuecKre CBONCTBA ITOBEPXHOCTH: TJIABKOCTh, TEI/IOEMKOCTD, 1[BET

- HamblnieHue urpaeT posib cMa3ouHo-oxJ1axaarolei xxugkoctu (COXK

B uem cocTtouT 0C06€HHOCTh ra30TepMryeCKoOro Harbl/ieHUA — OAHOT'0 M3 CaMbIX
PacCIipoCTpaHEHHBIX BU10B HaIbl/IeHUs?
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- HOKprTI/Ie Hallbl/IAeTCA B BaKyyMe, 3d CUeT Yero MOKPBITUE IMO/IyUdeTCd 3a CUET
KOH/IeHCallMH1 Iapa HAHOCHUMOTI'O MaTepuajia

- ITepeHocC pacriiaB/IeHHOTO MaTeprasa Ha 00beKT
- HeBnicokutii (He 6oee 150°C) HarpeB MOBEPXHOCTH MPU HAHECEHUN MTOKPLITHS

- [TokpeiTHe 0Opa3yeTcs U3 BO3TOHOB B pe3y/brate 00beMHON KOHJeHC Ay
Kakoti u3 BuzioB HarblieHust n306peu B CCCP B cepeante XX Beka?

- XorofHOe ra3ofiuHaM1yeCKoe HarbUleHre
- IlunkoBaHue
- ATMocdepHOe 11a3MeHHOe Hallbl/IeHHe

- ®ocdarupoBaHue
Kakoti u3 nepeunc/ieHHBIX MaTepPUAJIOB PEXKE BCETO MCITO/Ib3YeTCs B a/|IUTUBHOM
TPOU3BOACTBE?

- ITnactuk
- ITonvmepHbIe MaTepuanbl
- Kepamuka

- Metann
Kak Ha3biBaeTcs mpoLecc Co34aHusl HOBBIX BUZIOB MPOJYKLIVN:

- pacripezienieHue
- TIPOM3BOJICTBO
- moTpeb/eHue

- YTWin3aluusa
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