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1 OO0 ue moJ10KeHust

1.1 Hean AucUMNIMHBbI

Ileap y4eOHOH AHCHHMIIMHBI — U3yYEHHE OCHOBHBIX METOJIOB M 3aJay BBIYUCIIHU-
TEABHOM MeXaHMKH J1IehOpMUPYEMOro TBEpAOro Teaa u  paboThl B MPOrpaMMHBIX
KOMIUIEKCAX pacyeTra IPOYHOCTH, JKECTKOCTH, YCTOMYMBOCTH J€Tallecii W  Y3JI0B
KOHCTPYKIIMM PAKETHOT'O JIBUTaTeJIs.

B nporecce W3ydeHHs] JAHHOW JMCHMIUIMHBI CTYAEHT paclIMpser, yriayOuser u
JIEMOHCTPHUPYET CIEAYIOLIHME TPOPECCHOHATBHO-CIIENUAIU3UPOBAHHBIC KOMIICTCHIIUU!

— CIIOCOOHOCTh  MPUMEHSITh  [IPO(PECCUOHANILHO-CIIENUAIM3UPOBAHHBIC 3HAHUSA VIS
pa3paboTKi HU3MYECKUX U MATEMATHYECKUX MOJEJEH MPOLECCOB U SBJICHUN B PAKETHBIX
nsuratessx teepaoro rorusa (AIICK-1);

— CIIOCOOHOCTh  BBINOJIHATH  pacyé€Thl  MapamMeTpoB  pabouero  mpolecca,
Harpy)KeHHOCTH, IPOYHOCTHOIO, TEIUIOBOTO COCTOSIHMS, XapaKTEPUCTUK PaKeTHBIX
JABHMrarejieil TBEPJOrO TOIUIMBA, WX JETaJel, Y3J0B M CHCTEM U OCYLICCTBIATh HX
koHctpyupoBanue (AIICK-3).

1.2 3apayn AMCHHUIJIHHBI:
—  HM3Yy4eHHE YUCIEHHBIX METO/I0B pacyera IPOYHOCTH, JKECTKOCTH U YCTONUYNBOCTH,
—  OCBOEHHE MPOTrPAMMBbI BEIUMCIUTEIBHON MEXaHUKU 1e(pOPMHUPYEMOTO TBEPIOTO TeNla
JUISL TIPOBEJICHUS TIPOYHOCTHBIX PACUETOB KOHCTPYKIMH PAKETHBIX IBUraTEIICH;
— (opmupoBaHME  HABBIKOB  BJIAJEHUSA  IEPCOHAIBHBIM  KOMIIBIOTEPOM  Kak

MHCTPYMEHTOM JUISL IIPOBEJCHMS PACUCTOB 3JCMEHTOB KOHCTPYKIMHU PAKETHBIX
JBUTATEIEH.

1.3 IIpeameToM U3y4eHHs] JHCHUIIHHBI ABJSIOTCH CJIeAyIOIIHEe 00beKThI:

— YHCJIEHHBIE METOJBI pacyera 3a7ay MeXaHWKH 1ehOpMHUPYEMOro TBEPIOro Teja
MPUMEHHUTEIBHO K KOHCTPYKIIMU PAKETHBIX ABUIaTENICH,

— COBpPEMEHHBIE KOMIIBIOTEpHBIE MPOrpPaMMbl JUIs PEHIEHUS 3aaa4 IPOYHOCTH,
’KECTKOCTH M YCTOMUHUBOCTH KOHCTPYKIUH.

1.4 MecTo y4eOHO# JHCHHIJIHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

Jincumruinia  «CAE-cucteMbl B MeXaHHMKe J1e(OpPMUPYEMOIO TBEPAOIrO Tejay
OTHOCUTCS K BapraTHBHOM yacTu 6y10ka 1 «/{ucuuminebl (MOMYIH)» JUCHUILIMH paboyero
yueGHOro MlaHa u ABJISETCS AUCHMIUINHOMN 1o BbIGopy cTyaenta npu ocsoeHuu OITOIT mo
cnieranbHocTd 24.05.02  «IIpoekTupoBaHnEe aBUAIIMOHHBIX M PAKETHBIX [IBHraTeleii»,
cnienmanusanuu «lIpoekTupoBaHne pakeTHBIX JBUraTeIeii TBEP/IOTO TOIUIMBAY.

[Tocie u3ydeHus: AMCUUILTMHBL 00yyatoIuics 10/KEH OCBOMTH YaCTH YKa3aHHBIX B
nyHkTe 1.1 KoMIeTeHIUi U IeMOHCTPUPOBATD CJIEAYIOLIME Pe3y/IbTaThl:

® 3HATDL:

— Ha3HAYEHHUE, KOMIUIEKTAI[MIO OCHOBHBIC BO3MOXKHOCTH M JTallbl pPEIICHUS 3aJ1a4y
MEXaHHMKHU J1e(hOpMHUPYEMOro TBEPAOro Tejla NPUMEHUTEIBHO K JACTAJISIM U Y3J1aM PaKeTHBIX
nsurareneiit B ANSYS;

— METOJIbI PEIICHUsT U TOCTAHOBKY 3aJay IPOYHOCTH, JKECTKOCTH U YIPYrOCTH B
ANSYS;



® yMeThb:
— ACII0JIB30BATh I10JyUYEHHbIEC 3HAHUS [IPU PELIECHUH [IPAKTUYECKUX 3a/1a4 — KOPPEKTHO

MOCTaBUTh MATEMATHUECKYIO 3a/1a4y JUlsl peabHOIro (GU3MUECKOTrO SIBICHMUS;
—ucnoap3oBath ANSYS s npoBeieHUS BBIUMCIUTEIBHBIX OIKCIEPUMEHTOB U

IPOBOUTH AHAJIU3 TOJYUYEHHBIX PE3YJIbTaTOB;

® BJIa1€Th:

— HaBbIKaMU paboThl B MpOrpaMmax Juis MOJrOTOBKM U TIOCTAHOBKU THUIIOBBIX 3aj1a4
MEXaHUKH 1e(pOpMUPYEMOro TBEP/Oro Tela;

— HaBbIKaMU  pabOThI

B ANSYS s wucciaenoBaHusi INPOYHOCTH  KOHCTPYKLUU

NPUMEHUTENIBHO K peaibHbIM y3/IaM U JeTaIsIM PAKETHBIX JBUTATENICH.
B Ttabnuue 1.1 npuBeaeHsl NpeaIECTBYIOMIME M IOCIEIYIOIINE JTUCIMILTHHBIL,
HarpapJieHHbIC HA (GOPMUPOBAHNE KOMIIETEHIIH, 3asiBJICHHBIX B yHKTe 1.1.

Tabnuua 1.1 — Jlucuuruinzel, HarpaBlieHHbIE HA OPMUPOBAHUE KOMIIETEHIIUN

II eCTBYIOIIHE Iocieayrommue qUCIMILTHHBI
Kon HauvenoBanne KoMrereHIm peam yI0 i
JMCHMILIMHbBI (rpYTIIbI CHMILTHH)
IIpodeccuonanbHO-crIeHATU3UPOBAHHBIE KOMIIETEHIIHH
ATICK-1 |CnocoOHOCTb IPUMEHSTh MoaenupoBanue padbouux CAE-cucreMbl B MEXaHHUKE
npodecCuoHaIbHO-CIIEI[a- |[IPOLIECCOB B PAKETHBIX JKUJIKOCTH U rasa.
JM3UPOBAHHbBIC 3HAHUS JUISL  |JIBUTATEISIX.
pa3paboTku pusrueckux u
MaTEMaTHYECKUX MOJIEIIEH
IIPOLIECCOB U SIBJICHUH B
paKeTHBIX JABUIATEIISX
TBEP/IOr0 TOIUIMBA
ATICK-3 |CnocoOHOCTE BBIIIOJIHSATH Breraucianrennusie CAE-cucreMsl B MEXaHUKE

pacy€Tel IapaMeTpoB
pabodero npoiecca,
Harpy>K€HHOCTH,
IPOYHOCTHOI'0, TEIJIOBOIO
COCTOSIHMS, XapaKTEPUCTHUK
paKeTHBIX ABUIaTelIel
TBEPIOr0 TOIUIMBA, UX
JleTaliel, y3J10B U CUCTEM U
OCYUIECTBJIATL UX
KOHCTPYHpOBaHHE

TEXHOJIOTHH B
aBUA/IBUIaTEJIECTPOCHUH,
Teopus, pacuer U IPOEKTUPO-
BAaHUE PAKETHBIX JIBUraTesICH
TBEPZAOI0 TOILJINBA,

OCHOBBI KOHCTPYHPOBAHHUS
pPaKeTHbIX JBUIaTeIIeH
TBEPZOI0 TOIIMBA,
[IpoexTupoBanue 3aps/10B
TBEP/IbIX PAKETHBIX TOILIUB,
KoHcTpyrpoBaHue U MHKEHEp-
Hble MeTo/ibl pacueta PJITT,
KoncTpyupoBanue U HHKEHED-
HbIe MeTO,1b1 pacyera XKP/I,
JlnHaMuKa ¥ IPOYHOCTH
paKeTHBIX JIBUIaTelIeH,
KoHncTpykuus pakeTHbIX
JIBUTATEJIed TBEPAOTO
TOIJIUBA,

ITponsBoacTBEHHAS IPAKTHKA
(cTaxXupoBKa IPOEKTHO-
KOHCTPYKTOpCKas).

’KMJIKOCTH U rasa,
[Ipenauniomuas npakThka
(mpakTHKa 1o
BBIIIOJIHEHHIO BBIITYCKHOM
KBaIU(UKAIMOHHOH
paboThl).




2 [lepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 AUCUHUILIMHE, COOTHECEHHBIX C
IIAHHPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTe/JbHON POrpaMMbl

VYyeOHas

JUCLUILINHA
AIICK-1, ATICK-3.

oOecrieynBaeT  (HOPMUPOBAHUE YACTU  KOMIIETCHLIMH

2.1 Iucuuninaapuas kapra komnerenunu AIICK-1

Kon @®opmyHMpPOBKA KOMIIETEHIIUH
AIICK-1 CriocoOHOCTH MPUMEHSTH MTPO(HECCHOHATBHO-CIEIIHAIU3UPOBAHHbBIE 3HAHUS
JUis pa3paboTKu (U3UYECKUX U MATEMATHYECKHUX MOJEJEH IPOLECCOB U
SIBJICHUH B PAKETHBIX JIBUrATEJISIX TBEPJIOTO TOIIUBA
Kon @®opmMyTHPOBKA THCUHIJIHHAPHOH YaCTH KOMIIETEHIIUH
AIICK-1. CriocoOHOCTE MPUMEHSTH MPO(DhecCHOHAIbHO-CIIEIUATU3NPOBAHHBIC 3HAHUS
b1./1B.06.1 Uit pa3paboTku (PU3MYEeCKUX M MaTeMaTHYeCKUX MOJIENIeH IPOIECCOB U
SBJICHMM B 00JacTH MeXaHWKH J1eOpPMUPYEMOro TBEpAOro Tena
IIPUMEHUTEILHO K PAKETHBIM J(BUIATEJIIM TBEPOT0 TOILINBA

TpeGoBaHusi K KOMIIOHEHTHOMY COCTABY KOMIIETEeHIHH

Buab! yyeOHoii
IlepeyeHb KOMIIOHEHTOB CpenacrBa o1leHKH
padboThI
3naer: Jlexuun. Bomnpocer
— HasHaueHHe, KOMIUICKTALHIO OCHOBHBIC BO3MOXK- | CAMOCTOATE IbHAS KOHTPOJIbHBIX padoT
HOCTH ¥ 9TAIlbl PELICHUS 3a1a4 MeXaHHKu fedop- | PA0OTA CTY/ICHTOB 10 | pyOeKHOTO KOHTPOIS.
MHPYEMOI0 TBEpJOro Tejla K [pUMEHHTENpHO | H3YHUCHHIO Borpocer k .
JIETAJIAM U y3JIaM paKkeTHbIX jBuraresieil B ANSYS. | TCOPETHHEECKOro 3a4€Ty.
MaTepuaa.
Ymeer: JlaGopatopHble OtueTs! o
— MCIIOJIb30BaTh  IIOJIyY€HHbIE ~ 3HAHUS  [pH | padOTHI. BBITIOJTHCHUIO
pElICHUH [PAKTHYECKHX 3a1a4 — KOPPEKTHO | [lyjupuyanbHOE MHIMBHTYQTbHBIX
IIOCTABUTH MaTEMaTUYECKYIO 3ajaqy UL | 3ananme. 3a/laHuH.
peaibHOro (PU3UYECKOTO SBICHHS. OryersI o
BBITOJTHEHHUIO
n1abopaTOpHBIX padoT.
KommnnekcHbie
3amaHus K qudd.
3a4€Ty.
Buaaneer: JlaGoparopubie Otuetsl 110
— HaBplkaMH  paboOTBl B Iporpammax s | paboThl. BBITOJTHEHUIO
NOJrOTOBKM M TOCTAHOBKHM  THIOBBIX  3a1aY | [[ynuBuyaibHOE HHHHBHflyaﬂBHBIX
MEXaHUKHU Je(GOpMUPYEMOTO TBEPIOTO TEA. 3aj1aHue. 3a/laHuH.
OTyeTs 1o
BBITIOTHEHHUIO
nabopaTopHBIX paboT.
Kommnekcubie
3agaHus K 1udpd.
3au€Ty.




2.2 Incuunuunapuas kapra komnerenunn AIICK-3

Kon ®opMy IMPOBKA KOMIIETEHIHH
AIICK-3 CriocoOHOCTh  BBINOJHATE pacuéThl NapamMeTpoB pabouero mporecca,
HArpy)KEHHOCTH, MPOYHOCTHOrO, TEIJIOBOIO COCTOSHHUS, XapaKTEPHCTUK
paKeTHBIX JBUTATeNIed TBEPIOIO TOIUIMBA, MX JICTAJCH, y3JI0B U CUCTEM H
OCYIIECTBIISITh UX KOHCTPYHPOBAHHUE
Koxn @opMyJIHPOBKA JHCHHINIHHAPDHOH YaCTH KOMIIETEHINH
AIICK-3. CrniocoOHOCTH BBIMOJHATH PACUEThl MMPOYHOCTH, MKECTKOCTH, YIPYTOCTU H
b1./1B.06.1 TEIUIOBOTO COCTOSIHUSL MPUMEHHUTEIBHO K JCTAIsIM W y3JlaM paKeTHbIX
JIBUraTelien

TpeboBaHusI K KOMIIOHEHTHOMY COCTaABY KOMIETEHUHH

IlepeyeHb KOMIIOHEHTOB

Buabi yueOHoit

CpeacTBa OlleHKH

padoTsI
3Haert: Jlexuum. Bonpocsr
CamocTosiTenpHas KOHTPOJIBHBIX paboT

— METOJIbI PELICHUs] U NOCTAHOBKY 3a1a4 MpPOYHO-
CTH, KeCTKOCTH U yrnpyrocta B ANSYS;

paboTa CTyAEHTOB I10

pYOEXKHOTO KOHTPOJIS.

M3YUEHHUIO Bormpocs! k 1udd.
TEOPETHYECKOrO 3a4€Ty.
MaTepHaa.
Ymeer: JlaGopatopuble OtueTsl 110
—ucnonp3oBatb  ANSYS  anst mposeneHus | paboThbl. BBINOJIHCHUIO
BBIYMCIIMTENIBHBIX OKCIEPUMEHTOB H MPOBOIMTH | [gauBHIyalbHOE HB BRI AITEREX
aHaJIM3 MOJYYEHHBIX Pe3y/IbTaToOB 3a/aHHe. 3a/1aHHH.
OTuetsl 110
BBINIOJIHEHUIO
71ab0paTopHBIX PadoT.
Kommiekcuble
3ananus K qudd.
3a4€Ty.
Baaneer: JlabopaTtopHble OtueTs! 110
— HaBblkamu paboTel B ANSYS Uit uccnenoBanus | paboThL. BBIIIOJTHEHHIO
NPOYHOCTH  KOHCTPYKIHHM — TPAMEHHMTENBHO K | [{HiuBHyanbHOE MHINBANYaIBHBIX
peaibHBIM  y3JlaM M JIETAIAM  PAKETHBIX | 3ajanue. 3a/1aHUH.
JIBUraTeien; OrueTsl o
BBIIIOJIHEHUIO
71ab0paToOpHBIX PadoT.
KommuiekcHele

3anaHus K Judo¢.
3a4€Ty.




3 CTpykTypa y4eOHO# IHCHUILIMHBI N0 BHAaM U opmam y4eOHOI padoThl

O0beM AUCHUIUIMHBI B 3adeTHBIX eauHunax cocrasisier 4 3E. KonnuecTtBo yacos,
BBIJICJICHHBIX Ha KOHTAKTHYIO pabory oOydarommxcs ¢ mpernogaBareieM (1o BUAaM
y4eOHBIX 3aHSATHI) M HAa CAMOCTOSTEIbHYIO paboTy 00ydatomuxcs ykazaHo B Tabauue 3.1.

Tabnuua 3.1 — O6bEM u Buabl yueOHOM paboTh

Ne . Tpyaoemkocts
Buawbi yuednoii pabdornl pyA ’
ILIL. qac.
1 AynuTopHasi (KOHTaKTHasi) padora 72
— nexuuu (JI) 32
— naboparopusie padbotsl (JIP) 36
KonTpoas camocrosTeabHoii padorsl (KCP) 4
2 | CamocTosTe/bHAs paboTa 72
— U3YUYEHHE TEOPETUYECKOr0 Marepuasia 18
— IOJIFOTOBKA OTYETOB 110 J1a00PaTOPHBIM 18
pabotam
— UHMBUYaJIbHBIC 3a/laHUs 36
3 | UroroBmblii KOHTPOJIb (MPOMEKYTOYHAS Muddd.
aTTrecTanus 00y4amuxcsi) 1o JUCHUNIHHEe 3a4yer
4 | Tpya10€éMKOCTb IHCUHIIIHHBI, BCErO:
B yacax (1) 144
B 3a4éTHbIX euHnuax (3E) 4




4.1 Moay/ibHBIH TeMAaTHYECKHUH NJIaH

4 Coaep:kanue y4eOHOM JHCHUTLINHBI

Tabnuua 4.1 — TemaTuyeckuii mad Mo MOIY/IAM Y4eOHOM JTUCIUTUIMHEI

KosmuecTBO yacoB 1 BUbI 3aHATHIH (OuHas hopma 00ydeHus)

Howmep Howmep Howmep T
yueb- pasnena TEMbl Aynurtophas pabora HTOFV & | Conpaross | = S
HOrO JIACLUIT- JUCLIMII- BbIH —__ eM;(;Ig,Trb’

MOJLYJIsl JIUHBI JIUHBI IGHTs 6 E

Beero | JI m | JP | KCP | pom pabora
1 2 3 4 5 6 7 8 9 10 11
Beenenune 1 1 1/0,03
1 1 1 4 4 10 14
2 9 4 10 19
319 4 5 10 19
Bcero no moayito: 24 12 10 2 30 54/1,50
2 2 4 9 4 10 19
S 13 6 7 10 23
6 11 12 23
7 11 4 7 10 21
Bcero no moaynto: 46 18 26 2 42 88/2,44
3aKIr04YeHne ] 1 1/0,03
IMpomexxkyrounas arrecranus AR,
3a4yer
Bcero: 72 32 - 36 4 - 72 144/4

4.2. Conep:xaHue pa3/ie/ioB H TeM Y4eOHOH JMCUUIJIHHBI

BBenenue. JI — 1 yac.

OcCHOBHBIE TOHSITUS, TEPMHUHBI W orpeaeieHus. [lpeamer u 3a1ayMl JAUCUUIUIMHEIL.
MecTo IUCHMIUIMHBI B CUCTEME NOJArOTOBKM crnenuanucra. CoctaB AUCHUILIUHBL. DOpMbI
TEKyIIero, pyOeKHOro M MPOMEKYTOYHOIO KOHTpOJsi. PekoMeHiyemass OCHOBHas U
JIOTIOJTHUTEJIbHAS JIUTEepaTypa.

Moayas 1. Knaccuyeckne 3aJa4 CTPOUTEILHOH MEXaHHKH H 0COOEHHOCTH HX
pacuera B ANSYS

Pa3zgen 1. Kinaccuyeckne 3a1a4u CTPOUTEIbHONH MEXAHUKH U 0COOEHHOCTH MX
pacdyera B ANSYS

JI—-1249, JIP - 104, CPC -30 4

Tema 1. OcHOBBI NPUKJIAJHONH TEOPHUH YIIPYTOCTH

CoOTHOIICHHSI MEX/1y HarpskeHUus MU U aepopmanusamu. OOLmMe ypaBHEHUSI TEOPHU
yrnpyroctd. Teopuum mpOYHOCTH. DHepreruyeckass Teopus NPOYHOCTH. Du3HKO-
MEXaHMUYECKHE CBONMCTBA MaTepualioB. MI30TpoInHbIE U aHU30TPOITHBIE MATEPUAJIBI.




Tema 2. Pacyer miiacTuH 1 000J/104€K

AHanuTHYecKoe pemeHue nporunba ruiactuHel. Oco0eHHOCTH pacueTa mporuda
miactid B ANSYS. Buusinue 3akperuienuii Ha mporu® miactuHbl. PacueTsl o6onouek B
ANSYS B IUI0CKO#, OCECUMMETPUUHON U TPEXMEPHOM IMOCTAHOBKAX.

Tema 3. YCTOHYHUBOCTH KOHCTPYKIHH

[Tonstue ycroiunBoct. Kpurnueckue Harpy3ku. Y CTOWYMBOCTD CTEPIKHS C yNpyro
3aIEeMJICHHBIMU KpasiMu. Y CTOMYMBOCTD TIACTUH M 000104eK. OCOOCHHOCTH pacyeToB Ha
ycToiunBocTh B ANSYS.

Tema 4. KOHTAKTHBIX B3aUMO/IEHCTBHS H KHHEMATHYECKHeE CBSI3H

Knaccupukamus kontakroB. KonTakTHble 1 neneBble  diaeMeHThl. Co3naHue
KOHTAakTHBIX Tap B ANSYS. Mogenn koHrakra peaiamsoBanueie B ANSYS. KowneuHo-
5JEMEHTHOE pa3OMeHHMe KOHTAKTHBIX map. AHaiu3 HA4aJlbHOTO  COCTOSHMA H
TOCTIIPOLIECCUHT KOHTAKTHBIX T1ap. MojiesmpoBanue caseit B ANSYS. 3anaua ['epua.

MoayJb 2. OcHOBHBIE 321244 pacyeTa PAKeTHOr0 ABUraTe/Isi TBepPA0ro TONJIHBA
1 ocodeHHocTn X pemienns B ANSYS

Paznen 2. OcHOBHBIE 32/1a4¥ pacyeTa pAaKeTHOr0 ABHIraTe/isi TBEPAOro TOIJIMBA H
ocobenHocTH UX pemeHust B ANSYS

JJ-18 4, JIP-264, CPC-42y4

Tema 5. CraTH4ecKHil MPOYHOCTHOH AHAIM3 PAKETHOIr0 ABHraTe s TBepA0ro
TONJIMBA

TpeGoBanuss K TOIUIMBHOMY 3apsialy. Harpysku nedcTBYIOIME Ha pPaKETHBIM
naBurarenb. OcoOeHHOCTH (U3UKO-MEXaHUYECKMX CBOMCTB TBEP/BIX PAKETHBIX TOIUIUB.
KpuTepuy MPOYHOCTH TBEPJIOrO PakeTHOro ToruiMa. PacuerHbie 30HBI 3apsiia. Pacuer
HanpsokeHuid B 3apsize. OCOOGHHOCTH pEIICHHs 3a/audl  ONpPE/C/ICHUS  HAIlPSIKEHHO-
nepopmupoBaHHOro 3apsna B ANSYS.

Tema 6. Tepmo-H/IC 3apsina TBepaoro paKkeTHoro TonJuBa

Temmnepatypuble Harpys3ku npu xpanenun PJITT. Pasnopecnas temmeparypa TPT.
OmnpejesieHne HalpsKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS PAKETHOrO JBUraTejs MpH
xpanennn. OcoGennoctu pemmenus 3anaun repmo-HJAC PATT B ANSYS.

Tema 7. /lHHAMHYECKOE COCTOSIHHE PAKETHOI0 IBHUIaTe Il

[lousiTue aAMHAMMUYecKoro aHaamsa. OcOOEHHOCTH JMHAMHYECKOI0 HarpyKeHus
3apsana. JIMHAMUYECKOe COCTOSHHE 3apsAja PakeTHOro JBUraTels B YNPYrod MOCTaHOBKE
pU BO3JEHCTBUM pajaibHON Harpy3ku. ['apMoHuueckuii aHamns. MoaanbHbIA aHaus.
AHain3 rnepexoAHbIX rporeccoB. OcoOEHHOCTH OnpeseieHus COOCTBEHHOM YacCTOThI
paauaibHeIX KoneOaHuil 3apsna B ANSYS ¢ momoubio rapMOHHYECKOro ¥ MOAQIBHOTO
aHaJIu3a.

Jakarw4yenue. JI — 1 yac.
CoBpeMeHHbIC ~ TCHICHLUHM  NPUMEHEHUS  YKMCJICHHOTO  MOJEIMPOBAaHUA  IPH
IPOEKTUPOBAHHUHU, OTPAOOTKE U JOBOJKE aBUAIIMOHHBIX U PAKCTHBIX JIBUraTee.



4.3. IlepedyeHb TeM NPAKTHYECKHX 3aAHSATHI

He npexycmorpeHsl.

4.4 Ilepeyennb Tem J1abopaTopHbIX padboT

Tabauna 4.2 — Temsl 1abopatopHbIx padoT

Ne | Homep Tembl

HaumeHnoBanue Tembl 1abopaTopHoii padoThl
ILO. | JHCHHIIHHbI

1 1,2 Pacdyer npounoctu nactun u 000s04ek B ANSYS — 5 4

2 3 Pacuet ycroiiunBoctu koHCTpyKiuid B ANSYS — 5 4

3 - Pemenue 3anauu I'epiia B ANSYS — 59

4 5 HccnenoBanue HanpspkeHHO-1€()OPMUPOBAHHOTO COCTOSIHUS

IIpOYHOCKperieHHoro 3apsiaa B ANSYS — 7 g

W
(@)

Pacuer tepmo-HJIC 3apsina paketnoro toruea B ANSYS — 7 4

Jlunamuyeckuit ananu3 paketHoro asuratens B ANSYS — 7 4

5. MeToauyeckHe yKazaHHus 1Jisl 00y4arOLHXCS M0 H3YYEHHIO U CUHIITHHBI

[Ipy u3ydyeHun AUCUUIUIMHBI O0YyYaIOUMMCs 1e/1ecO00pa3HO BBIMOIHATH CIEAYIOIINE
pPEeKOMEHIaLUu:

1. 3yuenne yueOHON AUCHUILINHBI TOJDKHO BECTHCH CUCTEMAaTUYECKU.

2.1locne w3yueHus Kakoro-nubo pasjgena 1o Y4eOHMKY WIM KOHCHEKTHBIM
MarepuasaM  pPEeKOMEHJIyeTcs [0 NamsTH  BOCIIPOM3BECTH  OCHOBHBIE  TEPMHHBI,
OIpeIe/ICHUS], TOHITH pa3/iela.

3. Ocoboe BHMMaHME CIEAYET YJIEIUTb BBIIOJIHEHUIO OTYETOB IO JIAOOPaTOPHBIM
paboTaM ¥ UHAMBUYaIbHBIM KOMIUIEKCHBIM 3a/1aHUSIM Ha CaMOCTOSTENIBHYIO paboTy.

4. I3yyeHue AMCUUIUIMHBI OCYIIECTBIISETCS B TEUEHHE OJHOIO ceMecTpa, rpaduk
M3Y4EHUs TUCLUIUIMHBI IPUBOAUTCS 11.7.

5.Bcs Temaruka BOIPOCOB, H3YyYaeMbIX CaMOCTOSITENIBHO, 3aJaeTCs Ha JIEKLIUAX
npernoaaBareneM. MM ke aai0TCsi UCTOYHMKM (B MEpPBYKO OdYepeb BHOBb H3aHHBIE B
MEepPUOJIUUECKON Hay4yHOW jMreparype) /Ui Oosiee JeTalbHOIO INOHMMAHUSA BOIPOCOB,
03BYYEHHBIX Ha JICKIUU.

5.1 Buabl camocTosiTeIbHON PadoThl CTYI€HTOB

Tabauna 5.1 — Buasl camoctostensHoit padotsl cTyieHToB (CPC)

Homep Temb1 . Tpynoemkocts,
Bl‘lﬂ CAMOCTOATECJIBHOH paﬁoTbl CTYACHTOB
JACHHILTHHbI . qac.
1 N3ydyeHne TeOpeTUUECKOro MaTrepualia 3
[ToaroroBka otyeTa 1o jaboparopHoil pabore 3
BrinosHeHre MHIUBU/YyaJIbHOIO 3a1aHus -
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Homep Tembl
JMCIMILTUHBI

Bun CaAMOCTOSITE/IbHOM paﬁOTbl CTYACHTOB

TpynoemMkocTh,
yac.

2

M3yuyeHue TeOpeTUIECKOro marepuaia
[Toaroroska K 1abopaTopHOil padore
BrIno/HeHUE MHAMBU1YaJIbHOTO 3a/1aHus

3yueHue TeOpeTUYECKOr0 MaTepuasa
[Toaroroska K jjabopaTtopHoii pabore
BEINOIHEHUE WHIUBUYAIbHOIO 3a1aHus

M3yueHne TeOpeTUYecKoro Marepuaa
[Toaroroska K jjabopatopHoii pabote
BrlnosineHne MHIMBUIYIbHOTO 3aaHUs

M3yueHune TeOpeTUYECKOro Marepuasa
[ToaroroBka K jabopaTopHOi padbore
BEINoJHEHIUE MHIUBUAYAJIBHOTO 3a1aHHs

M3yuenue TeOpeTUUECKOro Marepuasia
[ToaroroBka K jJabopaTtopHoii pabote
BrInoHeHUE MHIUBU/LYaJIbLHOTO 3a1aHus

3yuenune TeOpeTUIECKOro Marepuaa
[Toaroroska k naboparopHoii pabote
BEInojiHeHUE MHIMBULY AJIBHOTO 3aaHHs

AN AW W AR | AN WLk WW

HUroro yac./ 3E

72/2

5.1.1 A3y4enune TeopeTHYECKOro MaTepuaJsia

Temaruka BOIIPOCOB, H3YYAEMBIX CAMOCTOATC/IBHO!

Tema 1. Peanuzaius MeTo1a KOHEUHBIX dj1eMeHTOB B ANSYS.
Tema 2. MomenTHas 1 6€3MOMEHTHast Teopusi 000I0UEK.

Tema 3. DHepreTHYEeCKUil METOJI ONPEIEIEHNS KPUTHUECKUX YCUIIUN.

Tema 4. KonTakTHble HalpsDKEHUs B 3yOUaThIX Iepeiadyax.

Tema 5. Ucnionp3oBanne ANSY'S 1 MoaeIMpoBaHUs KOMITO3MLIMOHHBIX MAaTEPUATIOB.
Tema 6. Csizannbie 3a1aun B ANSYS.

Tema 7. AHanu3 nepexoHbIX mpoieccoB ¢ nomompio ANSY'S.

5.1.2 KypcoBoii npoekT (KypcoBasi pabora)

He npeycMOTpeHsI.

5.1.3 Pegepar
He npeaycMoTpeH.

5.1.4 PacueTHo-rpaduyeckne padoThbl

He npenycMOTpEHEI.
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5.1.5 UaauBuaya/ibHbIe 3aJaHHSA

Tunosbie TeMbl MHIMBUIYAIBHBIX 33 JaHUIA
Moayas 1. Pacuet npouHocTu jionatku kommpeccopa (10 ).

Mopayasb 2. Dckusnoe npoekrupoanue PJITT ¢ mpoyHOCKperuieHHBIM 3apsaoM
(22 u).

5.2 O6pa3oBaTe/ibHbIE TEXHOJIOTHH, HCIIOJIb3yeMble 1/ (POPMHUPOBAHMS
KOMIIEeTeH U I

[lpoBeieHME JIEKIMOHHBIX 3aHATHI 10 JUCLHMILUIMHE OCHOBBIBAETCS HAa AKTHUBHOM
metoze oOyueHHs, MpU KOTOPOH ywaliuecs He IacCUBHBbIE CIIyIIATeNd, a aKTHUBHbIE
YUYaCTHUKHM 3aHATHs, OTBEUAKOLME Ha BONPOCH! Ipernoaasares. Borpockl npenogaBaresns
HalleJIeHbl Ha aKTMBU3ALMIO IIPOLIECCOB yCBOEHUs Marepuana. llpemopaBarens 3apaHee
HaMeyaeT CIIMCOK BOIIPOCOB, CTUMYJIMPYIOLIUX aCCOLMATUBHOE MBIILJICHUE U YCTAaHOBJIEHHS
CBS3€ll ¢ paHee OCBOEHHBIM MaTEPUAIOM.

JlabopaTopubie padoTbl. OCHOBHOWM TEXHOJOTHEH, HCIOIB3YEMOW IMpU U3YYEHUH
JaHHOW JIMCUMIUIMHBIL, SIBJISETCS IIOIIArOBOE CaMOCTOSITENbHOE (1Mo  HaOIroAeHueM
npernojaBaress)  BBIIOJIHEHHE  IOCJIEJOBAaTEIBHOCTH  YETKO  CHOpMYJIUPOBAHHBIX
WHMBUIYQIbHBIX 3a/1aHUil, KOTOpbIE MO3BOJSIOT CTYAEHTY OTBETUTh Ha IOCTABJICHHBIE
busnueckue Bompochl. CamMu MaTeMaTU4yecKue MOJEIM M3y4yaeMbIX SBJICHUH JHMOO
MPENoIaraloTCss M3BECTHBIMU, JMOO KPAaTKO ONMCHIBAIOTCS B METOJUYECKOM IIOCOOHH.
OcHOBHOE BHUMaHME MpHU padoTe €O CTYJACHTAMH YAEIAETCS IIOJIyUYEHHUIO C IOMOLIBIO
KOMITBFOTEPHOTO MOJEJIMPOBAHUS (PU3MUECKUX BBIBOJIOB O CBOMCTBAX U3Y4aeMBbIX SIBJIICHUI.

CamocrosiTeJibHasi padora — M3y4YEHUE CTYJAEHTAaMH TEOPETHYECKOro Marepuaia,
MOATOTOBKA K JlabopaTOpHBIM paboTam, HamucaHue OT4YETOB, paboTa B IJIEKTPOHHOMN
o0pa3oBaTeNbHON cpelie U Jp. /Ul NPUOOpPETEeHUs] HOBBIX TEOPETUUYECKUX U (aKTHYECKUX
3HAHUM, TEOPETUYECKUX U IPAKTUYECKUX YMEHUI.

KoncyabTaumss — UHAMBUAYyalbHOE OOLIECHHE MpernojaBaTesis CcO CTYAEHTOM,
PYKOBOJICTBO €r0 JEATEIBHOCTHIO C 11EJIbI0 MEPE/lauu OIbITA, YIIyOJIEHUS TEOPETUYECKUX U
GakTHUecKuX 3HAHUM, NPUOOPETEHHBIX CTYJIEHTOM Ha JIEKUMAX, B pe3yjbTaTe
CaMOCTOSTEILHON pabOTHI.

NudopmannonHble TeXHOJOTHH — OOyueHHE B 3JICKTPOHHOH 00pa3oBaTeIbHOM
cpeie € IeJIbI0 pacIIMpeHust A0CTynma K o0Opa3oBaTE/IbHBIM pecypcaM, YBEIUYEHHUS
KOHTAKTHOIO  B3aMMOJICHCTBUSL C  IperojaBaTeseM, I[OCTPOEHUS HHIUBUAYaAJIbHBIX
TPACKTOPHIl MOJATOTOBKU U O0BEKTUBHOIO KOHTPOJIS U MOHUTOPUHIA 3HAHUM CTYICHTOB.

6 @®oH/1 OLIEHOYHbIX CpeacTB AHCHHUII/IMHbI

6.1 Tekymuii KOHTPOJIb OCBOEHHS 32IaHHBIX JHCUHIUVIHHAPHBIX YacTeil
KOMIEeTEeHIHH

Tekymuii KOHTPOJIb OCBOSHUS AUCHUILTMHAPHBIX YacTel KOMIETEHUUI IPOBOIUTCS B
creayomux Gopmax:
— ONPOC JUTS aHAJTU3a YCBOCHUSI MaTepualla Ipe/Ibl Ty el JIEKIH;
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6.2 PyGesxHbIii 1 IPOMEKYTOYHbIH KOHTPOJIb OCBOEHHUS 3aJaHHBIX
AUCHHILUIHHAPHBIX YacTell KoMIneTeHuH i

PyGexKHBIN KOHTPOJIb OCBOCHUS JMCLMIUIMHAPHBIX KOMIICTCHI[MH IPOBOAUTCA IO
OKOHYAHMH MOJIYJIEN JTUCIUILTHHBI B CJIE/TyI0MINX Gopmax:

— KOHTPOJIbHBIE paboThl (MOYIb 1, 2).

— 3auMTa 0TYETOB JabOpaTOPHBIX PaboT.

— 3aI{Ta 0TYeTa M0 UHIMBULYAIbHOMY 3a/IaHHUIO.

6.3 IToroBblii KOHTPOJIb OCBOEHHSI 32IaHHBIX IHCHHIIJIHHAPHBIX YacTed
KOMIIEeTeHIHH

1) InddepeHunpoBaHHbIi 324€T

JlnbdepeHuupoBaHHbId 3a4eT (3a4€T ¢ OLCHKOHN) MO AMCUUILIMHE BBICTABIAETCA I10
MTOraM TIPOBEAEHHOTO MPOMEKYTOYHOTO KOHTPOJIS M IIPU BBHINOJHEHWH 3aaHUM BCeX
11a6opaTOPHBIX paboT M MHBIX BHJIOB ayIMTOPHBIX 3aHATHI K CAMOCTOATEIBHON PabOTHI.

JIndhepeHIMpOBaHHbIA 3a4eT M0 JUCLUIUIMHE NPOBOAUTCA B Gopme cobece10BaHusL.
CTyZeHT [O/DKEH OTBETUTh Ha JIBa TEOPETUYECKUX BOMPOCAa U BBIIOJIHUTL OIHO
npakTuyeckoe 3ananue. OIEHKAa BBICTABIAETCS C YYETOM PE3YJIBTATOB PYOEKHOro
KOHTPOJIA.

DOH/IBI OLIEHOUHBIX CPEJCTB, BKIIOYAIOLIME TUTIOBBIC 3a[aHUs, KOHTPOIbHBIE PaOOTHI
M METOJbl OLECHKM, KPUTEPUM OIEHWBAHUS, IepeYeHb KOHTPOJBHBIX TOYEK M TaOJHMIly
IUTAHMPOBAHUSL PE3YJILTATOB OOYYEHMs, IO3BOJISIONUIME OLICHUTH PE3YJIbTaThl OCBOCHUA
JTAHHOM JUCUMIUIMHEL, BX0aaT B coctaB PI1J] B Buae npuinoxeHus.

2) Dk3ameH
HE MpeayCMOTPEH

6.4 Buabl TeKyuero, pyoe:xHoro H HTOroBoro KOHTpoJIsi 0CBOCHHs 371eMEHTOB H
yacreil KoMIeTeHHuH

Ta6nuna 6.1 — Bujibl KOHTPOJIsi OCBOCHHMS 2JIEMEHTOB U YaCTEH KOMIICTECHIIN

Buja xoHTpoOJIs
Konrposmpyembie pe3yibTaTbl 0CBOEHH

nucuunauabl (3YBer) TK KP JP | U3 Hudd.
3a4yeT

YceBoeHHBIE 3HAHUS

3naer:
— Ha3HAYCHHE, KOMIUIEKTAIMIO OCHOBHBIE BO3MOXKHOCTH | + B
M JTamnbl pelIeHUs 3aj7a4 MeXaHUKH Je(GopMUpyeMOro
TBEPJAOro Tela NPUMEHHTEIBHO K JeTalsiM M y3JIaM
pakeTHbIX JBUratenell B ANSYS;

— METO/Jbl pElIeHHs] W IOCTAHOBKY 3a7a4 MNpO4YHOCTH, | + + TB
kecTKocTH U ynpyrocta B ANSYS.

OcBoeHHbIE YMEHHH

Ymeert:
— HMCIIOJIL30BATh MOJIYUEHHbIE 3HAHUS IIPU PELICHUH TIpa- + + K3
KTUYECKUX 3aJad — KOPPEKTHO MOCTaBUTh MaTeMaTH-
YEeCKYIO 3a/1a4y [UIsl peabHOro (QM3MYECKOro sIBJICHUS;
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Buja xonTpoas

KouTposmpyemble pe3y/ibTaTbl 0CBOEHHS

pucnumnabl (3YBoi) TK KP JIP u3 Hudd.
3a4er
—ucnoiap3oBath ANSYS i npoBeleHHs BBIUHCIIH- + K3

TEJbHBIX 3KCIICPUMEHTOB U IIPOBOAUTL aHAJIMU3 IOJTYy1ICH-
HBIX PE3YJIbTATOB.

IIpuoOperennbie BiIajeHUs

Baaneer:
— HaBbIKaM# palOTHI B IporpamMmax JUisl MMOJArNOTOBKH U + + K3
MOCTAHOBKH THIIOBBIX 3aja4 MeEXaHHKd nedopmupye-
MOTO TBEPJIOTO TeJa;

— naBbikaMu pabotel B ANSYS 1 nccieioBanus mpoy- + + K3
HOCTH KOHCTPYKIIMH IIPUMEHHUTEIILHO K peaJIbHBIM y3J1aM
U JIeTa/ISIM PAKEeTHBIX J[BHUTaTEJICH.

[Ipumeuanue:

TK — Texymuii KOHTPOJIb 3HAHUH 110 TeME (0IPOC);

KP — pyGexHas KOHTpOsibHas paboTa 1o MOIYJI0 (OLEHKa 3HAHHU);

U3 — unauBMayaibHOE 3aaHue (OLleHKa YMEHUI 1 BlIaIeHUH);

JIP — BBINONHEHUE 1a6OPAaTOPHBIX PabOT ¢ MOArOTOBKOI OTYETA (OIIEHKA YMEHM);
TB — teopetuyeckuii Bonpoc; K3 — KOMIUIEKCHOE 3a/laHHE YK3aMeHa.

7 I'paduk yueOHOro npouecca no JucuuIinHe

Ta6muna 7.1 — I'padux ygeOHOro npouecca no AUCIuIuMHe

Pacnpeaeenne 4acoB 110 y4eOHbIM Hele/IsIM Hroro,
Buj padorsl
2% [25] 2% [27]28]2[30[31]32]33[34[35[36[37[38][39][40]4 1
Paznen: P1 P2
Jlexuuu 2 | 212122 21212121212 121212]2]2 32
Jlabopart. paboTs! 2 (212 (2(2]2(2|2]|2|2]|2]2|2]2|2]|2]2]|2 36
KCP 2 2 4
W3yuenue Teop. MaT. 1 1|1 (111 jrjrjrj1rj1j1j1]1 1111 18
[ToaroroBka 0T4€TOB 1 11|11 111 111 ]1]1 1|11 18
1o J1abop. paboram
WunuB. 3ananue 2 (2122121222222 |2]2|2[2]|2]2]|2 36
Moay.ib: M1 M2
KontposbHbie + £ *
paboThI
Jlucuurms. HMudd.
KOHTPOJIb 3a4er
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8 Iepeuennb y4eOHO-METOAHYECKOr0 H HHPOPMALHOHHOIO oDecriedeH s 11
CaMOCTOSITeJIbHOH padoThbl 00y4ar0IMXCH M0 JHCUHILINHE

8.1. Kapra o6ecneueHHOCTH AHCUHILIHHBI y4e0HO0-MeTOANYeCKOMH JIHTepaTypoH

(unoekc u nonHoe HazeaHue OUCYUNAUHDBL)

B1.J1B.06.1 baok 1. {lucyunaunst (modyu)
CAE-cucmembl 6 MexaHuke (610K OucyunIUHb!)
degopmupy ZZZZO meepooco Oa3oBas yacTh 0J10Ka oOsi3arenpHas
x | BapuaruBHas yacth 670Kka | x | mo BEIOOpY cTy/IeHTa

«IIpoekmuposanue A6UAYUOHHBIX U PAKEMHbIX 06UZAMeIe),
24.05.02 cneyuanuszayus «Illpoekmuposanue pakemuslx
dsuzameneii meepoo20 MONIUGA)

(k00 Hanpagnenus/ (nonnoe nazeanue nanpasnenus NOO2ZOMOBKU / CeYUaNbHOCMIL)
cneyuanbHocmu)
AP/ Pl VYpoBenb | x | cenuanuct ®opma | x | oynad
[10ITOTOBKH HakanaBp o0yueHus 32049HAs
(abbpesuamypa HanpaeieHus/ MarucTp OYHO-3a04Hasd
cneuua/szocmu)
2017 Cemectp(bl) 10 KonudectBo rpynn 1
200 ymeepiHcoeHus
yuebrozo nnana OIOIT KoyinyecTBO CTyIeHTOB 25
IaBaorpaackuii Bukrop BacuibeBu4 JOLEHT
(pamunus, unuyuanvi npenooasamenst) (0onocnocmo)
Xpamuos Urops BanepbeBu4 ACCHCTEHT
(pamunus, unuyuanvr npenooagamenst) (0onarcHocmo)
AJPOKOCMHYECKHI
(¢paxynomem)
PKTOC 2-39-12-33
(kagheopa) (KOHmMakmuas ungopmayus)
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8.2. IlepeyeHb OCHOBHOI M JOMOJHHTEIbHOH Y4eOHOMH JIHTepPaTyphbl,

He00X0AUMOii 111 OCBOEHHSI AN CIHIIHHBI

bubamorpaguyeckoe onucanue
(aeémop, 3aznasue, 6U0 U30AHUA, MECIMO, U30AMEIbCMEO,
200 U30AHUA, KOIUYEeCMBO CMpPaHuy)

2

KosmuecTBo
| IK3eMILISAIPOB
B OMOJIHOTEKE

1. OcHoBHas inTEpaTypa

[Hwarens JLIT. Cucrembl aBTOMAaTU3MPOBAHHOIO MPOEKTUpOBaHUA. Pemienne
3a7a4 MPOYHOCTHOIO aHaJIM3a ¢ UCIHOJb3oBaHUWEM makera nporpaMmm ANSYS
12.1: yuebHo-metoauueckoe nocodbue / JLII. [lunrens; Ilepmckuit Hanmo-

HAJIbHBIM HMCCIENOBATE/IbCKUM TMOIUTEXHUYECKUH yHUBepcHTeT. — [lepMb:
Uzn-so [THUITY, 2015. - 52 c.

25 +
Ob [THUITY

2 JlonoJHUTEIbHAS JINTEPaTypa

2.1 YyeOHble 1 HAyUYHbIE U3IaHUA

KotoB A.I'. CAIIP wu3nenuit U3 KOMIO3UMIMOHHBIX MaTepuanoB. Moxenupo-
BaHHUE MPoIeccoB JeopMupoBanus U paspyuieHus B cpeae ANSYS: yyeOHoe

nocobue / A.I'. KoroB; Ilepmckuil rocyapCcTBEHHbIH TEXHUYECKHH YHUBEP-
curet. — [lepmb: M3a-so III'TY, 2008. — 350 c.

139+
Ob ITHUITY

bacos K.A. ANSYS B npumepax u 3agadax: [cOBMeCTHas paboTa B CHCTEMAx
CAD u ANSYS] / K.A. bacos ; Ilox pen. JI.I'. Kpackosckoro. — Mocksa:
KommsroteplIpecc, 2002. — 223 c.

2.2 [lepuoanyeckne H3JaHUA

He npenycmoTpensl

2.3 HopMaTHBHO-TeXHHYECKHE H3IaHUA

He npenycMoTpeHsl

2.4 OduuuajabHbIe H3IAHUHA

He npenycmotpensl

«I/IHTepHeT», HCOﬁXOLlHMbIX AJIs OCBOCHH A NUCHHUITJIHHBI

2.5 llepeyennb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKAUHOHHOMN CeTH

DnextponHas oubaroTeka Hayunoit Oubnauorexku IlepMcKkoro HaruoHaIbHOTO
HCCIIEN0BATEILCKOIO  MMOJUTEXHUYECKOTO  YHHBEpPCHUTETa [ DIIEKTPOHHBIH
pecypc: moJiHOTeKcToBasi 0a3a JAaHHBIX DJIEKTPOH. JOKYMEHTOB H3/aHHBIX B
Usp-e TTHUITY]. — Daexrpon. nma. (1 912 3anuceit). — Ilepms, 2014. —
Pexxum nocrymna: http://elib.pstu.ru/. — 3ari. ¢ skpana.

DneKTpoHHO-OnbMoTeyHas cucrema M3narenscrBo «Jlanby [D1€KTpOHHBIA
pecype]: [mosHOTeKcTOBass 0a3a JAHHBIX: JEKTPOH. BEPCHU KH., JKYPH. IO
ryMaHHT., OOILIECTB., €CTECTB. U TeXH. Haykam| / DIeKTpoH.-Oubi. cucrema
«U3n-Ba «Jlawp». — Cankr-IlerepOypr, 2010-2016. — Pexum nocryma:
http://e.lanbook.com, mo [P-agpecam kommprorep. cetd Ilepm. Hai. uccien.
MOJMTEXH. YH-Ta. — 3ari. ¢ 9KpaHa.

Kapra kHuro-
'.

i

obecneyeH

HOCY M
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OcHOBHbBIE JaHHbIE 00 00€CIeYeHHOCTH HA 06.06.2017

(0ama 00obpenus paboueu npocpammol Ha
3acedanuu kageopw)

OCHOBHas JIuTeparypa obecrieueHa : He obecrieueHa
JIOIIOJTHUTENIbHAS TIUTEpaTypa obecrieueHa I:I He ofecrieyeHa

/L.
3aB. OTAEIOM KOMIIJIEKTOBAHHSI /,7/\ H.B. Tropukosa
v / <
HAy4YHOH OMOIMOTEKH

JlanHbie 00 00ecne4YeHHOCTH HA

(0ama cocmaenenus paboueil npozpammot)

OCHOBHas JUTEparypa ‘___—I obecrieueHa :I He obecrieueHa
JIOTIOJTHUTEIIbHAS JIMTEpaTypa :I obecrieueHa I:I He obecriedeHa
3aB. OT/I€JI0M KOMIUIEKTOBAHHS H.B. Tropukosa

Hay4HOH OMOJIMOTEKH

8.3 [lepeuenb HHPOPMANHOHHBIX TEXHOJIOTHH, HCIO/IB3YEeMbIX NPH OCYINECTBIEHHH
00pa30BaTeILHOIO NpoLecca Mo AHCUHIINHEe

8.3.1 [lepeueHb NPOrpaMMHOIo odecneveHusi, B TOM 4Hc/Ie KOMIbIOTEPHbIE
ofyyaroupe H KOHTPOJIHMPYIOIIHe NPOrPaMMbl

HanmeHnoBanue
Ne | Bua yuedoHoro
POrpaMMHOIo Per. Homep Ha3znauenue
n/n 3aHATHSA
NPOAYKTA
1 2 3 4 5
1 | JJaboparopubie | ANSYS JIMIL. JIOT. YuclieHHOe pelleHne 3a/1a4
paboThl 444632 MeXaHUKH JeOpMHUPYyEMOTo
TBEPJ/IOTo Teja

8.4 Ayauo- 1 BH1€0-110oco0us

Bua ayano-guaeo nocodous

Tesxe- KHHO- . ayamo- HaumeHoBaHue y4e0HOro mocooms
cJIaibI
¢uabm | puabm nocodue
1 2 3 4 5
+ DJIEKTPOHHBIE JIEKIIUU-TIPE3EHTALIUH 110
qucnuminae «CAE-cuCcTeMBbI B MEXaHUKE
nehopMHpPyEMOro TBEPAOIO Tejay

aamro- |

3pTa KHUTO-

~re4eHHOCTH ‘
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9 Onucanne MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMO¥ /I OCYIIECTBICHHS
00pa3oBaTeIbHOrO NMpouecca Mo AHCUHIIHHE

9.1 Cnennaju3npoBaHHble J1a00PATOPHH H KJIACCHI

Tabnuua 9.1 — Cnienmanus3upoBaHHbIe J1a0OPATOPUN U KJIACCHI

ITomemenus KosmmuecTBo
No IL1omanm,
IlpunaiexHOCTH Homep 2 HOCAX0THBIX
n/n Ha3Banue M
(xadenpa) ayIHTOPUHU MecT
1 2 3 - 5 6
1 | MynpTuMeauiiHas ay InTOpuUs PKTDC 304 x.J1 72 42
AKO
2 | KomnbrotepHblil Kiiace PKTOC 314 k. J1 72 12
AKOD
9.2. OcHoBHOE yueOHOe 000py10BaHHe
Tabnuma 9.2 — YuebHoe obopynoBanue
HaumenoBanue n
®opma BJaleHH, [10JIb30BAHUSA
Ne | mapka obopynoBanus | Ko.a-so, Homep
(coOCTBEHHOCTD, OIIEPATHBHOE
n/m. (crena, makera, el. ayIUTOPHH
ynpaBJjieHue, apeH/1a u T.I1.)
niaKara)
1 2 3 4 5
304 .1
1 | IIpoekTop 1 OnepaTuBHOE ylpaBJIeHUE AK®
314 k.1
2 | Komnprotepsl 12 OnepatuBHOE yIIpaBICHUE AK®

18



Jluer perucTpanuu u3MeHeHH |

Jara,

No HOMep NMpOTOKO0JIa

5 /;1 Coaep:xxkanne n3mMeHeHust 3acegaHus Kadeapbl.
Iloanuck 3aBeayromero
kadeapoii

1 2 3

1

2

3

4

5

6
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