MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 13.04.03 DHepreTuyeckoe MalIMHOCTPOCHUE
HaumeHnoBaHune o6pa3oBaTebHOIl mporpaMMel: 'a30TypOnHHbBIe, NAPOTYPOMHHDBIC YCTAHOBKH W IBUTaTe/IN
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MOJAEJIUPOBAHUE ®U3NYECKUX ITPOLHECCOB B OJIEMEHTAX

TYPBOMAIINH

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Wil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Seoonasadt! Bnageneyu TuweHko B.A.

HpeHOI[aBaTeJ]B * Mol ¢ WaenTudmKaTop R4ea77783-TishchenkoVA-cl6aael B.A. TI/IH.IeHKO
COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K O.M.

PykoBogutens manene MnTpoxosa O.M.
O6pa3OBaTeJ'ILHOI/I HpOFpaMMI)I Waentuduratop R1d0f453c-FichoriakOM-ee811867 MI/ITpOXOBa

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o ! CeeneHuna o enagensue L3N M3KU

3aBez[y}ogmH BBIITYCKAarOIICH - Bnagenew TpubuH B.T.
kadenpoi - Mol ¢ Wasrmudnrarop R44612ca0-GribinVG-8231e2f B.I'. 'pubun




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenp ocBOeHHSI IMCHMIIMHBI. M3y4YeHHE IIEMOYKH OCHOBHBIX JTaloB MPOEKTUPOBAHUSA
9JIEMEHTOB KOHCTPYKIIMH TypOoMaIuH ¢ npumeHerreM coBpeMeHHbIXx CAD/CAE metonoB.
3agayu AUCHMILINHBI
- ucnioabs3oBath CAIIP npu napameTprueckoM NMPOEKTUPOBAHUHU FIIEMEHTOB KOHCTPYKIIMHU
TypOOMaIINH «CBEPXY BHU3Y;
- U3YYUTD MPOIECC MOJATOTOBKU TBEPAOTEILHON MOJIEIH 1JIs1 YUCICHHOTO MOJICTUPOBAHUS
pa3IMYHBIX SBJICHMUIA;
- crierupuyeckue 0COOEHHOCTH HACTPONKHU U MPOBEICHUS Ta30IMHAMUYECKOTO pacyera B
3JIEeMEHTaX MPOTOYHBIX YacTel TypOOMaIIHH.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIeTeHIIUH HHIMKATOPA T0CTHXKEHUS
KOMIICTCHIINU
PIIK-5 Cnioco6en k HayyHo- | M/I-1prk-5 Beimonasier SHATB.
MCCJIeI0BATENbCKOM TEOPETHYECKHUE U -~ OCHOBHBIC MOJCIIH OITMCAHWA
JEATCIILHOCTH B chepe SKCIIEPUMEHTAIbHBIC B3aHMOJICHCTBHUS IOJBIKHEIX H
HYHEPTreTUYECKOTrO MCCJICI0BAHUS TIPOLIECCOB, HEIMOABUKHBIX 3JICMCHTOB B IIPOTOYHBIX
MaITuHOCTPOCHUS MIPOUCXOASAIINX B 00BEKTaX 4acTAX TypOOMALINH NP YUCIEHHBIX
npodeccHoHanbHOI ra3oJIMHaMUYECKNX pacueTax;
JEeATeTbHOCTH - OCHOBHBIE HHCTPYMEHTHI B IpUeMbl 3D

MPOCKTHUPOBAHUS, IPUMEHSIEMBIC JIJIS
pa3pabOTKH KOHCTPYKIIUHU JIIEMEHTOB
TypOOMaIInH.

YMETh:

- IPOEKTUPOBATH 3JIEMEHTHI
HHEPreTUYECKOro 000py10BaHUs MO
MPUHLMITY "CBEpXYy BHHU3" C yUeTOM
KOMaHJTHOW pabOThl Ha/l IPOEKTOM;
- IOATOTABJIMBATH CJIOKHYIO FEOMETPUIO
peasbHOro 00bEeKTa K MPOBEIEHUIO
MHOTO/IUCLIUIIIIMHAPHBIX PacyeTOB C
IIPUMEHEHUEM YHCIEHHBIX METOIOB;
- IapaMeTpU3UpOBaTh U
aBTOMATHU3MPOBATh MPOLIECC
ra3oJIMHaMUYECKOr0 pacueTa;

- HaCTpauBaTh U IPOBOAUTH
ra3oJIMHAMUYECKUIN pacyer.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
lazotypOunHbIe, MapoTypOUHHBIE ycTaHOBKH U apuratenu (manee — OIIOII), HanpaBneHUs MOATOTOBKH
13.04.03 DOueprernueckoe MAaIIMHOCTPOCHHE, YPOBEHb O0Opa3oBaHUs: BBICIIEE OOpa3oBaHUE -
MarucTparypa.

basupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akaiaBpuaT, ClIEHUAIUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNINHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CoBpeMeHHbIe 8.7 3 2 - - - - - - - 6.7 - Camocmoamenvroe uzyuenue
MIOJIXO/IbI OpTaHU3aLuU meopemuuecKo20 Mamepuana:
UKJIa CaMOCTOSATENILHOE U3yUYECHHUE JIUTEPATYPHI (CM.
JKU3HEAEATENIbHOCTH Metoandeckue ykazanus PIIJ])
n3AeIus H3yuenue mamepuanog 1umepamypHsix
11 CoBpeMeHHbIe 8.7 2 - - - - - - - 6.7 - UCMOYHUKOB:
TOTXO/IbI OPTaHU3AIUH [5], 14-34
[IHKJTa [7], 25-52
KU3HEACATCIBHOCTH
n3Aenus
2 TpexMepHBIE CHCTEMBI 36 4 12 - - - - - - 20 - CamocmosamensbHnoe usyuenue
aBTOMAaTH3UPOBAaHHOTO Hieopemu4eckoz0 Mamepuana:
npoektupoBanus (3D CaMOCTOATENILHOE N3yUIEeHHUE JIUTEPATyPHI (CM.
CAD) Meroauueckue ykazanus PI1J])
2.1 TpexmepHBIE CHCTEMBI 36 4 12 - - - - - - 20 - Iloozomogka k nabopamopmnoit pabome:
aBTOMATU3UPOBAHHOIO IToxroroBka k maboparopHoi pabore 1
npoexTupoBanus (3D IToxroroBka k maboparopHoi pabote 2
CAD) H3yuenue mamepuanos 1umepamypHylx
UCMOYHUKOG:
[3], cTp. 56-87
3 IoxroroBka 15 2 4 - - - - - - 9 - Camocmoamensroe usyuenue
TBEPAOTEIBHBIX meopemuuecK020 mamepuana:
MoJenen s CaMOCTOSATENILHOE U3yUEeHHUE JIUTEPATypPHI (CM.
NIPOBEJEHUS Meronnueckue ykazanus PT1JI)
YHCIIEHHOTO Ilodzomogxa k 1abopamopnoit pabome:
MO/JIEITMPOBAHHMS IMoaroroka x maboparopHoii padbote 3
(U3MYECKHX MPOLIECCOB H3yuenue mamepuanos numepanmypHsix
3.1 ITogroroBka 15 2 4 - - - - - - 9 - UCMOYUHUKOG:

5




TBEPAOTEIBHBIX
MoJIeneH s
MIPOBECHUS
YHCIIEHHOTO

MOJIEITMPOBAHUS

(PM3MIECKHX MPOIECCOB

[5], 156-178

4 Monenu onucaHus 38 6 12 - - 20 Iloozomoeka k nabopamopnoit pabome:
B3aUMOJICHCTBUS [onroroBka k TaboparopHoit pabdote 4
«pPOTOpP-CTATOPY IS [MoxroroBka k TaboparopHOi padboTe 5
pacdera Camocmoamenvhoe usyuenue
MHOTOCTYEHYATHIX meopemuuecKo20 Mamepuana:
TypOUH CaMOCTOSITEIbHOE U3YyUEHHUE JINTEPATYPHI (CM.
4.1 Monenu onucaHus 38 6 12 - - 20 Metoandeckue ykazanus PIIJ])
B3aUMOJICHCTBUS H3yuenue mamepuanoe 1umepamyprbix
«POTOP-CTATOP» IS UCHIOUHUKOB:
pacuera [1], cTp. 185-210
MHOTOCTYIIEHYAThIX [2], cTp. 147-163
TypOuH [6], 311-322
5 ConpsmKeHHBINA pacyer. 10 2 4 - - 4 Iloozomoeka K 1abopamopnoit pabome:
MopaenupoBaHue [MonroToBka k maboparopHOi pabote 6
OXJIKIAEMBIX Camocmoamenvhoe usyuenue
9JIEMEHTOB MPOTOYHOMH Hieopemuueckoz0 Mamepuana:
4acTH Ia30BOi CaMOCTOATENILHOE U3yUEeHHUE JTUTEPATyPHI (CM.
TypOUHBI Metoanueckue ykazanus PITJ])
5.1 | ComnpsKkeHHBII pacyer. 10 2 4 - - 4 H3yuenue mamepuanog 1umepamypHsix
MopenupoBanue UCMOYHUKOG:
OXJIAXKJAEMBIX [2], cTp. 233-258
9JIEMEHTOB MPOTOYHOMN [3], cTp. 230-255
Y4acTH Ta30BOii [4], 113-152
TypOUHBI
3a4er ¢ OLEHKOi 0.3 - - - 0.3 -
Bcero 3a cemectp 108.0 16 32 - 0.3 59.7
Hroro 3a cemecTp 108.0 16 32 - - - 0.3 59.7

IIpumeuanue: Jlex — nexiun; J1ab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
muctuuael; CP — camocrosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cospemennbie n00X00bl OP2AHUZAYUY UUKIA HCUSHEOEAMENbHOCU U30eUs]

1.1. CoBpeMeHHbIE TOAX0/Ibl OPraHU3ALMH UKJIA KU3HEAEATEIbHOCTH U31eNUs

CucreMsl ynpaBieHus KU3HEHHbIM LMKIOM u3genus (PLM). Cuctembl aBTOMaTu3MpOBaHHOIO
tBepaoTenbHoro MojaenupoBanus (CAD), cuctembl umkenepHoro aHanmm3a (CAE), cucrtemsr
ynpasieHus: npousBoactBoM uznenus (CAM). HcnonszoBanne CAD/CAE/CAM B koHBeliepe
pa3paboOTKU U3AETHSL.

2. Tpexmepnbvle cucmembl agmomamusuposanno2o npoexkmuposarus (3D CAD)

2.1. TpexMepHbIe CHCTEMBI aBTOMaTH3UPOBaHHOTO npoekTupoBanus (3D CAD)

[Tpumenenne CAIIP s mpoekTHpoBaHUs 3JeMEHTOB TypOomamuH. OCHOBHBIE (DYHKITUH
CO3[aHMSI CIIOKHBIX KPUBOJIMHEWHBIX MoOBepxHOcTed. [lpuMeHnenune mnapamerpusanuu Ams
aBTOMAaTHU3allMM M yHU(UKAUKM Tpolecca mnpoekTupoBaHus. IIpoekTupoBaHue «CBEpXY BHHU3Y,
MPUMEHEHHE KOMaHIHbBIX MOIX0/I0B IPOEKTUPOBAHUS.

3. Iloozomoska meepoomenbhblx Mooenell 0 NPO8eOeHUS YUCIEHH020 MOOEAUPOSAHUS
duzuueckux npoueccos

3.1. IloaroroBka TBEpAOTEIBHBIX MOACIICH /ISl IPOBEICHUS YUCICHHOTO MOJICITUPOBAHUS
(U3UYECKUX MPOIECCOB

OcobeHHOCTH TIepeHOCa TE€OMETPUU MOJENIM B TAKEeThl MH)XEHEpHOro aHanu3a. OCHOBHBIC
WHCTPYMEHTBl pabOThl MPU MOJATOTOBKE MOJENN dJIEMEHTa TypOOMAIIWHBI JJsi YHCIEHHBIX
HcCIIeIOBaHUI. MeToibl aBTOMAaTU3alMU HHKEHEPHOIO aHAJIN3A.

4. Mooenu onucanus 63aumo0eucmsus «POmop-cmamopy 0 pacyema MHO20CMYNEeHYAmblX
mypoun

4.1. Mogenu onvcanus B3aMMOJEHCTBUS «POTOP-CTATOP» AJI pacueTa MHOIOCTYIIEHYAThIX
TypOuH

ITpuMeHEeHNEe METONOB BBIYMCINTEIBHONW Ta30MHAMUKH U1 MPOBEACHHUS MOJEIUPOBAHUS B
jonarouHbix MamuHax. Mogenu Frozen Rotor, Sliding Mesh, Reference Frame. Craunonapssiii u
HECTAIlMOHAPHBIM pacyeT MHOroCTyleH4aTol oceBod MamMHbl. OCOOEHHOCTH MOJAEIMPOBAHUS
MHOTOCTYINIEHYaTOr0 OCEBOI0 KOMIIPECCOpa WU MHOTOCTYNEHYaTol OoceBOM TypOuHbl. [loaroroska
pacueTHOM CXEMbl JUIsl MOJAEIUPOBAaHUS Ta30JUHAMHYECKHX SIBICHHH B MHOIOCTYIIEHYaTOU
MPOTOYHOM YacTH TypOOMAIINH.

J. COnD)lOfC@HHbZIZ pacueni. MOOG]ZMDOGCIHM@ OXNAANCOACMBIX DNEMEHINOE nDOWZO'{HOlZ yacmu
2a308601i mVD5qul

5.1. ComnpsikeHHBIN pacdeT. MoJenupoBaHie 0XJIaXKIaeMbIX JJIEMEHTOB MMPOTOYHOMN YacTH
ra3oBoil TypOUHBI

MopenupoBaHie MPOLECCOB TEIUIOOOMEHAa € YYacTHEM SIBICHHH TEIIOMPOBOIHOCTH dYepe3
TBepbie Tena. OCOOEHHOCTH HACTPOMKHU COMPSIKEHHOTO pacdera. MoaenupoBaHue aauadaTHBIX U
TEIUIONPOBOASIIUX CTeHOK. [IpuMeHenne mojeneil TypOyIeHTHOCTH /ISl YUCIEHHOTO ONpeIeIeHUs
koa(urmentor Ternootaaun. OCOOEHHOCTH pacueTa OXJIAKIAEMbIX JIEMEHTOB MPOTOYHON YacTH
ra3oBoil TypOUHBI.

3.3. TeMbl IPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
1. MonenupoBaHue 3arpauTebHON 3aBECHI OXJIaXKAAIOIET0 BO31yXa Ha MOBEPXHOCTH
paboueii TonaTku ra3oBoi TypOUHBI (4 yaca);
2. MHoroctyneHuarasi IpoTOYHasi 4acTh OCEBOr0 KoMIpeccopa. MojenupoBaHue
B3aMMOJIEMCTBYSI CTATOPHBIX U POTOPHBIX 3JIEMEHTOB (6 4acoB);
3. Pa3paboTka mapaMeTpu4ecKoro 3CKu3a BHEITHETO BU1a TpoToyHoM yactu [[B/] mapoBoii
TypOuHBI (6 4acoB);
4. Co3aHue pacyeTHON CETKH JJIl MOJICTTMPOBAHUS TEUEHHUS B MEXKJIONIATOYHOM KaHaJe
pemietku (4 yaca);
5. CtymnieHb oceBol TypOuHBI. MoenpoBaHne B3aUMOACHCTBUS CTATOPHBIX M POTOPHBIX
3JIEMEHTOB (6 4acoB);
6. [IpoexTrupoBaHue reMeHTa KOHCTPYKIIMH TapOBOW TypOUHBI HA OCHOBE
[apaMeTPUUECKOro ICKU3a NPOTOYHOM yacTH (6 yacos).

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YAbTATHI 00YUEHUS 110

Howmep paznena
JUCHUTIIUHEI (B

O11eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

Kongl
JTUCIUILINHE COOTBETCTBUH C
WH/IUKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]2]3]4]5
3HaTh:
OCHOBHBIE HHCTPYMEHTHI U TipueMbl 3D TectupoBanue/Tect «Iloaxoap! K opraHU3alMy UK
MPOEKTUPOBAHMUS, IPUMEHSIEMBIE IS pa3pabOTKH N-1pnk-s + KU3ZHEJCATEIIbHOCTH U3/ICTHSI»
KOHCTPYKIIMHU 3JIEMEHTOB TypOOMaIIuH
OCHOBHBIE MOJIETIN OIMCAHUS B3aUMOIEUCTBUS JlaGoparopnas pabora/JlaboparopHas padora Ne 4
MIOJIBIKHBIX M HETIOABU)KHBIX SJIEMEHTOB B V-1 + «Ctynens oceBoi TypOuHbI. MoaenupoBaHue
-lpnk-s .
MPOTOYHBIX YACTSIX TypOOMAIINH MPH YHCICHHBIX B3aUMO/ICHCTBHS CTATOPHBIX M POTOPHBIX HIIEMEHTOB
ra3oJIMHaMUYEeCKUX pacueTax
Ymersb:
HACTPaWBaTh U IPOBOJINUTH T'a30IMHAMUYICCKHI JlaboparopHast pabota/Jlaboparopnast padota Ne 5.
pacuer V-1 + «MHorocTyrneH4aras npoTo4Has 4acTb OCEBOTO
-1pmk-5 o
KoMmnpeccopa. MoaennpoBanue B3auMOJAEHCTBUSA
CTaTOPHBIX M POTOPHBIX DJIEMEHTOBY
napamMeTpU3upOBaTh U aBTOMATU3UPOBATH MIPOIIECC JlabopaTtopHas pabota/JlaboparopHast padota Ne 6
ra30JJMHAMUYECKOT0 pacueTa -1 + | «MozenupoBanue 3arpauTeIbHON 3aBECHI
-1pmk-5 .
OXJIAKJAIOIETO BO3/1yXa Ha IIOBEPXHOCTH paboyeit
JIONATKHU ra30BOM TYpOMHBI»
MOATOTABIUBATH CJIOKHYIO TEOMETPUIO PEATEHOTO JlabopaTtopHas pabota/Jlaboparopnas padota Ne 3
00BEKTa K MPOBEICHUI0 MHOTO/IUCLIUTIITMHAPHBIX N-1pnk-s + «Cozanue pacyeTHOM CETKH JUIsl MOJICIIMPOBAHUS
pacyeToB C MPUMEHEHHEM YHCIEHHBIX METOJIOB TEYEHUS B MEKJIOTIATOYHOM KaHAJIE PEIICTKN)
MIPOEKTHUPOBATD AIIEMEHThI SHEPTeTUYECKOTO JlaGoparopnas pabota/JlaboparopHas padora Ne 1
000pyI0BaHUS 110 IPUHIUMY ""CBEpXY BHU3'" € «Pa3paboTka mapamMeTpuuecKoro 3CK1u3a BHEIIHETO
Y4ETOM KOMaHAHOI paboThI HaJl IPOEKTOM L BUJa potoyHoit yactu LIBJl mapoBoii TypOuHBD»
WJI-1prik-5 +

JlabopaTtopHas pabota/JlaboparopHas padota No2
«[IpoexTupoBaHue 3eMeHTa KOHCTPYKIIUU MTapOBOit
TypOMHBI Ha OCHOBE ITAPAMETPUICCKOTO ICKH3a




‘ HpOTO‘IHOﬁ qacTu»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. JlabopatopHas padora Ne 1 «Pa3paboTka nmapaMmeTpudecKoro 3CKru3a BHEIITHETO BUIA
nporouyHoi yactu LB/l mapoBoii TypOuns» (JlabopaTtopnas padorta)
2. JJaboparopnas padota Ne 3 «Co3naHue pacuyeTHON CETKU JIsl MOJICTUPOBAHMS TEUCHUS B
MEXJIONTIATOYHOM KaHase pemieTkn» (JlaboparopHas padoTa)
3. JlabopatopHas pabota Ne 4 «Ctynenb oceBoil TypOouHbl. MoeIupoBaHue B3aUMOICUCTBUS
CTATOPHBIX M POTOPHBIX AeMeHTOBY (JlabopaTopHas pabora)
4. JIaboparopnas padota Ne 5. «MHoroctyneH4arasi IpoTOYHAs 4aCTh OCEBOT'O KOMIIPECCOpa.
MonenupoBaHue B3auMOICHCTBUS CTATOPHBIX U POTOPHBIX AiieMeHToBY (JIabopaTopHas
pabora)
5. JJaGopatopHas pabota Ne 6 «MojenrpoBaHUE 3arpaAUTEIbHOM 3aBEChl OXJIAXKIAIOIIETO
BO3/yXa HA MMOBEPXHOCTH pabodell TonaTku ra3oBoi Typouns» (JlabopaTtopHas padora)
6. JlabopatopHas padota Ne2 «[IpoekTrpoBaHuE 3EMEHTa KOHCTPYKIIUU ApOBOil TypOMHBI Ha
OCHOBE MapaMeTPUUYECKOIr0 ICKU3a MPOTOYHOM yacTu» (JlabopaTopHast pabota)

Dopma peanuzaruu: [lncemennas pabota
1. Tect «Iloaxompl K OpraHU3aIiy UK )KU3HEAEATeIbHOCTH u3aenus» (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

3auem c ouenxoti (Cemecmp Ne3)
OneHka ompenensercs MO0 COBOKYINHOCTH pe3yJbTaTOB TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
cooTBeTcTBUM ¢ [lonoxeHneM o 6auIbHO-pEeUTHHTOBOM crcteme i cTyaeHToB HIUY «MOW».

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. AmocoB A. A.,Jlyounckuii FO. A.,Komuenosa H. B.- "Berancnurensasie metoast”, (4-e usm.,
ctep.), U3narenscrBo: "Jlanp", Canxt-Ilerepoypr, 2021 - (672 c.)
https://e.lanbook.com/book/168619;

2. 3apsaukuH A.E.- "MexaHnka HEC)KMMAaeMBbIX U CKMMaeMbIX xkuakocren”, M3garenscrBo: "MON",
Mockaa, 2019

https://www.studentlibrary.ru/book/ISBN9785383013175.html;

3. Koctiok A.I'., ®ponos B.B., bynkun A.E., Tpyxuuit A./l.- "[1lapoBsie 1 ra3oBble TYpOHHBI JIs
anektpocraniui”, U3narensctro: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011577.html;
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4. Karuyn, A. b. ANSYS B pykax unkenepa. [Ipaktuueckoe pykoBozactso / A. b. Kamnyn, E. M.
Mopo3zos, M. A. OndepneBa. — 3-¢ u3a. — M. : Dautopuan YPCC, 2009. — 272 c. — ISBN 978-5-
397-00564-7.;

5. 3unoBweB /1. B.- "OcHoBbl MmogenupoBanus B SolidWorks", MU3natenscTBo: "MK Ilpecc”,
Mocksa, 2017 - (240 c.)

https://e.lanbook.com/book/97361;

6. bacos K. A.- "ANSYS: cripaBounuk nosnb3oBatens', U3narensctBo: "JIMK Ilpecc", Mockaa,
2008 - (640 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1335;

7. bacoB K. A.- "I'paduueckuit uatepdeiic komrmiexkca ANSYS", U3garensctro: "JIMK Ilpecc",
Mockaa, 2008 - (248 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1290.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Ansys /| CAE Fidesys;

5. Buneokondepennuu (Maitaa, Coepmxas, BK u np);

6. Kommnac 3D;

7. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/
6. DiieKTpoHHBIE pecypchl u3naTeabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. Kypuaiasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. ’Kypunaabl American Institute of Physics - https://www.scitation.org/

13. Kypuaiasl American Physical Society - https://journals.aps.org/about

14. dnexTponnas 6udimoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

15. HauMoHaIbHBII mopTAaJI OHIalH 00yyeHusi «OTKpbITOE 06pa3oBanue» - https://openedu.ru

16. OpuunanbHblii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHpPOBAHUIO H
meTpoJioruu - http://protect.gost.ru/

17. OrkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopun, OcHamenne
HaHMeHOBaHHe
VYuebnslie aynutopun it | JK-120, MamuHHBIH 3ai cepBep, KOHIULMOHEP
MPOBEJCHUS JIEKIIMOHHBIX MBI,
3aHATHN U TEKYLIETO I1-21, YueOnas CTOJI TIPET0IaBaTesi, CTON yueOHbIH, CTYII,
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KOHTPOJIS

ayIuTOpus

JIOCKa MHTEPAKTUBHAs, KOMITbIOTEPHAs CETh
C BbIXOJI0OM B MIHTEpHET, KOHIULIUOHED,
MeJl, MapKep, CTHIIYC

VY4eOHble ayAUTOpUHN IS
HPOBEICHUS
n1ab0opaTOPHBIX 3aHITHIA

K-120, MamuHHBIN 3a1

cepBep, KOHIUIUOHED

HBII
[1-31, KoMnbroTepHBI | CTOJI MpenoaaBartelis, CTOJI y4eOHbIH, CTY,
KJacc BeIIaIKa ISl OJICKIbl, KOMITBIOTEPHAS CETh

C BBIXOJOM B MIHTEpHET, MYyIbTUMEAUNHBII
IIPOEKTOP, IKPaH, KOMIIBIOTEP
NIEPCOHAJIbHBIN, KOHIUIMOHED

VY4eOHble ayAUTOpUU IS
MIPOBE/ICHUS
MIPOMEKYTOUYHOM
aTTecTaluu

K-120, MammHHBIHN 3a71

cepBep, KOHIUIIUOHEP

HBI]
I1-21, Yuebnas CTOJI TIPENoIaBaTelis, CTOJI YYeOHBIH, CTYI,
ayIUTOpUS JIOCKa MHTEpPaKTHUBHAs, KOMIIBIOTEpHAs CETh

C BBIX0JIOM B MIHTEepHET, KOHAUIIMOHED,
MeJl, MapKep, CTHIIYC

Ilomemenus st
CaMOCTOSITENILHOM pabOThI

I1-28, Komuara mis
CaMOCTOSITEIBbHBIX
3aHSTUIA CTYJCHTOB

Ilomemenust misa
KOHCYJIbTUPOBAHUS

I1-03a, KaOuner
COTPY/IHUKOB

I1-27, IleperoBopHas

Ilomemmenust misa
XpaHeHHUs 000pyIOBaHUS
U y4yeOHOTo MHBEHTaps

[1-05a, JlabopaTopus
a’pOJIMHAMUKH

I1-036, IToacobnoe
[IOMEILEHUE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MonenupoBanue GU3NUECKHUX MPOILIECCOB B AJIEMEHTaX TypOOMaIInH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

Tect «Iloaxoap! kK OpraHU3aluy MUKIA KU3HEAesITeapHoCTH u3nenus» (TectupoBanue)
JlaboparopHuas pabota Ne 1 «Pa3paboTka mapamMeTpuyecKOro 3CKu3a BHEIIHETO BU/IA IIPOTOYHON
yactu [|B/] mapoBoii TypOuns» (JlabopaTopHas padora)

JlaboparopHuas pabota Ne2 «[IpoekTupoBaHue dJIeMEHTa KOHCTPYKIIMH MapOBOH TYpOUHBI Ha
OCHOBE ITapaMeTPUUECKOro 3CK13a MpoTouHoi yactu» (JIaboparopnas pabota)

JlaGopaTtopnast padota Ne 3 «Co3nanue pac4eTHOW CETKH JJI MOJCIUPOBAHUS TCUCHHUS B
MEXJIONIATOYHOM KaHaje pemeTku» (JlaboparopHas padoTa)

JlabopaTtopnast padota Ne 4 «CtyneHnp oceBoi TypOuHbl. MojiennpoBaHue B3auMOACHCTBUS
CTATOPHBIX M POTOPHBIX AeMeHTOBY» (JlabopaTopHas pabora)

JlabGopaTtopHnas pabota Ne 5. «MHorocTynenuaras npoToyHas 4aCTh OCEBOTO KOMITpeccopa.
MopnenupoBaHnue B3auMOIEHCTBUS CTATOPHBIX U POTOPHBIX 1eMeHTOB» (JIabopaTopHas pabota)
Jlaboparopuas pabota Ne 6 «MozaenupoBaHue 3arpauTeIbHON 3aBEChl OXJIAXK/IAIOIIEr0 BO3ayXa
Ha TOBEPXHOCTU paboyeil lonaTku razoBor TypOouHsl» (JlaboparopHas padota)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Houep Paspen nucuumnianHb KM: 1 2 3 4 0 6 !
paznena Henensa 4 6 8 10 12 14 16
KM:
1 CoBpeMeHHbIE TOAXO0Abl OpTraHU3aIN1
[MKJIA )KU3HEACITSIHOCTY U3JICITH
11 CoBpeMeHHbIE TOAXO0Abl OpraHU3aIuu +
[MKJIA )KU3HEACITSILHOCTY U3JICITH
TpexMepHbIE CUCTEMBI
2 ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS
(3D CAD)
TpexmepHbIE CUCTEMBI
2.1 ABTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS + +
(3D CAD)
[ToaroToBKa TBEPAOTEIBLHBIX MOJIECH
3 JUTSI TIPOBEJICHUST YHCIICHHOTO
MOJICTTUPOBAHUS GUBNUYECKUX MPOIIECCOB
[ToaroroBka TBEpAOTENbHBIX MOJIENEH
3.1 TSl IPOBEJICHUSI YUCTIEHHOTO +
MOJICTTUPOBAHUS GUBNUYECKUX MPOIIECCOB
Moaenu oncaHusI B3aUMOAECHCTBHUS
4 «pOTOp-CTATOP» AJIsl pacyera
MHOTOCTYIIEHYATHIX TYpOUH
Mopenu onucaHus B3anMOACHCTBUS
4.1 «pOTOpP-CTATOP» JJISl pacyeTa + +

MHOT'OCTYIEHUYATBIX TYpOUH
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ConpsikeHHBIN pacyeT. MoaenupoBaHue

S) OXJIAXKAAEMBIX JIEMEHTOB IIPOTOYHON
YacTH ra3oBOM TypOUHBI
CornpsixeHHbIN pacueT. MoennpoBaHue
5.1 OXJIAXAAEMBIX JIEMEHTOB IIPOTOYHOMN +
YaCTH ra30BON TYpOUHBI
Bec KM, %: 15 15 15 20 20 10
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