





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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:

IMK-94 — cniocobeH K ympaesieHyto nH(opMaLyei v JaHHBIMH, TTOWCKY UCTOYHUKOB MH(POPMALMU U JaHHBIX,
BOCTIPUSITHIO, aHa/lW3y, 3allOMMHAHUI0 U Tiepefiaue MH(QOPMAL[MM C MCMO0Jb30BaHUEM L[M(PPOBBIX CPeJCTB, a
TaKKe C MIOMOL[bI0 a/ITOPUTMOB TIPU paboTe C MOTyueHHBIMUA U3 Pa3/IMUHbIX UCTOYHUKOB J@HHBIMH C L{eJIbIO
3¢ heKTHBHOTO UCITO/Ib30BAHUS TTO/TyYeHHOM MHPOPMALVK Jj1s1 pellieHus 3a1a4

IICK-1.16 — crocobHOCTh BBITIOMHATE MaTeMaTHueckoe MOZeTMPOBaHWe TPOLIeCCOB, CPEACTB U CHUCTEM
MallMHOCTPOUTE/IbHBIX TIPOM3BOJCTB C HCII0/b30BaHUEM COBDPEMEHHBIX TEeXHOJIOTMI IpOBeZleHUs] Hay4HbIX
WcCieloBaHNM, pas3pabarbiBaTh TeopeTHMYeCKWe W HMHTALMOHHbIE MOJeNH, TI03BOJISIOLIMe HCCIe0BaTh
KaueCTBO BBIITyCKaeMbIX W3[e/INH, TeXHOIOTHYeCKUX MpOLIeCCOB, CPeACTB U CHCTEM MAllWHOCTPOUTE/TbHBIX
MIPOM3BOJCTB

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/IefyHOLINX pe3y/bTaToB 00pa3oBaHust:
ITK-94

3HAHUA:

- COBPEMEHHBIX Cpe/CTB aBTOMAaTH3allid OL[EHKW M pacyeTa TEeXHUUEeCKUX PHCKOB, IOKasaresiei
Ha/le)KHOCTHU W3/1esni;

- CHCTeM aBTOMaTU3UPOBaHHOTO TMpoekTupoBaHus Creo, NX, nx (yHKIMOHAIBHBIX BO3MOXXHOCTEH AJIs
TIPOEKTHUPOBAaHUsI 3MeKTPOHHBIX 3D Mogenell creLanu3MpOBaHHOTO WHCTPYMEHTa, OCHOBHBIX TPHHLMIIBI
pabotel B CAD-cuctemax Creo, NX;

- (ysKUMOHANMBLHLIX BO3MOKHOCTe CAE-npunoxenuii, Creo, NX, SW, SE ansg mMoenvpoBaHus U
HWH)XEeHepHOro aHa/u3a;

- MPOCMOTPa, MOUCKA ¥ (PUIBTPALUY 3HAHWUM, JaHHBIX, HHGOPMALIUU U IU(PPOBOTO KOHTEHTA,;

- OCHOB MH(OPMAaIIMOHHOM 0e30TacHOCTH;

YMeHUs:

- TIPOU3BOAUTH TIOMCK, CHUCTEMAaTH3alui0 WH(OPMALMOHHBIX M TeXHUYECKHUX MarepuasioB B o0macTu
PHCKOB HaJIe>XKHOCTH;

- OLIeHUBAaTh CTelleHb HOBU3HBI CO3/JaBaeMOr0 CreLUan3UpOBaHHOIO UHCTPYMEHTA 10 TEXHO/IOTUSIM

W3TrOTOBJ/IEHUSI;

- ucronb3oBatb CAD-cucteMsl /71t pa3pab0TKHU ¥ peJaKTUPOBAHUS 3/IEKTPOHHBIX MO/Jiesiel;

- ACTI0/Ib30BaTh OUOMOTEKN 37IeKTPOHHBIX MOJesiel;

- ucnonb3oBath CAE-npunokerust Creo, NX, SW, SE nis1 pacueta mapaMeTpoB paboToCioCcoOHOCTY;

- PpemakTHpOBaTh 3anmvcd B 0a3ax 3HAHUW M CIPABOYHMKAX KOHCTPYKTOPCKO-TEXHOOTHYECKUX
peIleHuit;

- POEKTHUPOBATH AeATeTbHOCTh C UCTI0/Ib30BaHNeM IIU(POBBIX PECYPCOB;

HABbIKU:

- aHanmm3a ¢ mnpuMeHeHueM CAD-, CAE-cucteM TexHHWUecKuX TpeOOBaHUM, TNpebsBISeMBIX K
W3[eusM;

- 0oTpabOTKM Ha TEeXHOJIOTUYHOCTh KOHCTPYKTODCKMX  3/IEMEHTOB TpPEXMEpPHBIX  MoJesiel
CTIel[MaTU3UPOBAHHOTO UHCTPYMeHTa /i1t 06paboTKu Ha cTaHKax ¢ UITY;

- ompe/ie/ieHUs TOTPeOHBIX PEXYIIUX HHCTPYMEHTOB;

- pa3pabotku M pefaktupoBaHusi ¢ npuMeHeHneM CAD-cuctem Creo, NX, SW, SE 3/1eKTPOHHBIX
MoZienel;

- pacueta c npumeHenrneM CAD-, CAE-npunoxenuii Creo, NX, SW, SE TpeOyeMbix TapameTpOB
paboTocrnocobHOCTH;

- TIOWCKA HYXHBIX MCTOUYHMKOB 3HaHUM, WH(pOpDMalMM W [JaHHBIX, aHaau3a WHPOpPMaLUu C
WCTI0/Tb30BaHUEM ITU(PPOBLIX CPEJICTB, @ TAKXKe C TIOMOIILI0 aJTOPUTMOB TP paboTe C TMOMYYEHHBIMH W3
Pa3/IMYHBIX MCTOUYHUKOB JAHHBIMU C 1[eyibi0 3¢ GheKTUBHOTO KCII0/b30BaHMS TIOMYUeHHOW WHGbOpMaLWU AJIs
pellleHHs MH)XeHePHBIX 3a/au.

IICK-1.16

3HAHUA:

- CYIIHOCTY ¥ Ha3HAUYEHWsI MOJIe/TUPOBAHKS 00BEKTOB;

- MareMaTHyeckoe MOJIeIMPOBaHUE - UCC/Ae[OBaHUE KAKUX-TUOO SIBJIEHWH, TPOIECCOB WA CHUCTEM
00BEKTORB MyTeM MOCTPOEHMS], MPUMEHEHHUS U U3YUEeHUs UX MaTeMaTUIeCKUX MoJiesel;

- CHCTeMbl MareMaTM4eCKMX W KOMIIBIOTEDHBIX MoJesel, 3/eKTPOHHBIX [OKYMEHTOB H3[enus,
OTMCHIBAIOLIAs CTPYKTYPY, (PYHKLMOHA/JILHOCTb W TIOBeZleHHe M3/leNHs Ha Pa3/MUHBbIX CTafusX >XU3HEHHOrOo
LIMKJIa;

- nonoxkenut T'OCT 16504 OLieHKM COOTBETCTBUSI TPEABSBASEMbIM K H3/€/HI0 TpeOOBaHUSIM Ha
OCHOBaHWU Pe3y/IbTaToB IU(PPOBBIX U (WJTH) UHBIX UCTIHITaHUM;
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- cucteMbl 1LM(poBoN MoJenu M3fenusi U [OBYCTOPOHHUX MH(OPMALMOHHBIX CBfi3ell C H3ZenueM
(tmdpoBoit [BOMHUK);

- UM(POBBIX (BUPTYa/bHBIX) UCTBITAHUN MO OTpefe/IeHUI0 KOJIMYeCTBEHHBIX U (WIM) KaueCTBEHHBIX
XapaKTepUCTUK CBOMCTB 00beKTa UCIBITAHUN KaK pe3y/ibTaTa UCC/ieloBaHus CBOMCTB LMGPOBOM Mozenu (Wu
1M(hPOBOro ABOHHUKA) 00bEKTa;

- BU/I0B ¥ 00/1acTeld NCII0/Ib30BaHMUS METO/[0B MaTeMaTHU4yeCKOTo MO/ie/TMPOBAHHS;

- croco0oB MOJeTMPOBaHMe TEXHUUECKHX OOBEKTOB C HCIIO/b30BaHMEM CTaHJAPTHBIX IAKETOB U
CpeiCTB aBTOMaTH3MPOBAHHOTO IIPOEKTUPOBAHKS, TPOBOAUTH BUPTYa/IbHbIE SKCIIEPUMEHTHI SKCIIEPUMEHTHI 110

3a/1aHHBIM MEeTOAMKaM C 00pabOTKOM ¥ aHa/IM30M pe3y/bTaToB;

- OCHOB MAaTeMaTHuUeCcKOTO MOJe/IVpOBaHUs TpOLleCCOB U OOBEKTOB W TPOLIECCOB B
MAIlIMHOCTPOUTE/BHBIX TIPOU3BO/CTBAX, KIacCU(UKALMS MEeTOJOB MOJe/JMPOBaHUS CHUCTEM U TIPOLIECCOB,
[IOCTAHOBKY U pellleHus 3a,ay MaTeMaTUyeCcKoro MOJe/IMpPOBaHuUs;

YMeHus:

- ompefensTh CyIHOCTb M HasHaueHWe MOJe/MPOBaHUS OOBEKTOB, aHa/lW3 BHIOB M obmacreit
WCI0/Ib30BaHUsI METO/,0B MareMaTH4yeCcKoro MoJie/IMpOBaHMs;

- MOJEeNupoBaTb TexXHUUeckhe OOBEeKTbl W TEeXHOJOTWYecKre TIPOLeCChl C  WCIOIb30BaHHEM
CTaHAAPTHBIX

IIaKeTOB M CPeJCTB aBTOMAaTHM3MPOBaHHOIO IIPOEKTUPOBAaHMs, IPOBOJUTH 3KCIIEPUMEHTHI 110 3a/JaHHBIM
MeToJuKaM ¢ 00pabOoTKOM U aHA/TU30M pe3y/bTaToB;

- TIPaBWJIBHO BLIOMPATH MPOLIECCHI U 00BEKTHI MALlIMHOCTPOUTENBHBIX TIPOM3BO/CTB, COOTBETCTBYIOLIHE
¥M MOJeJI, TIPaBIIbHO (POPMY/TMPOBaTh M K/1acCUGHULIMPOBATE 33[aud MOZe/IMPOBaHUs Pa3/IMUHBIX CUCTEM U
MPOLIeCCOoB, BEIOMPATh U pa3padaTeiBaTh METOAbI UX PeILeHus;

HaBbIKU:

- (hopMasIM3aLy U airOpUTMHU3aLK 00BEKTOB MO/e/TMPOBAHUS, IPUMEHEHHS] METOZIOB

MaTeMaTHyeCcKoro Mo/ie/IMPOBaHus K 00beKTaM MaIlliHOCTPOUTE/TbHBIX TTPOH3BOJICTB;

- MO/Ie/TAPOBAHUS TEXHUUECKUX 00BEKTOB M TEXHOJIOTHUEeCKUX TIPOLIECCOB C UCIIOIb30BaHUEM

CTaHZJAPTHBIX MAKeTOB M CPeZCTB aBTOMATU3UPOBAHHOTO TIPOEKTUPOBAHMUST;

- TIPOBeIeHKs1 SKCTIePUMEeHTOB T10 3aZlaHHBIM MeToJMKaM ¢ 06pabOoTKOM M aHa/TM30M pe3y/bTaToB;

- aHa/M3a pe3y/IbTaTOB MOAETMPOBaHKS MPOLIECCOB U 00BEKTOB MAlIMHO CTPOUTE/TBHBIX TIPOM3BOACTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuynina MOJEJTMPOBAHUE Y MTH)KEHEPHBIN AHAJIN3 U3AEJINN sensercs

TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOJITOTOBKHU T10 HarpaB/eHuto 15.04.05 KoHcmpykmopcko-mexHosno2uueckoe obecneueHue
MawuHoCcmpoumenbHblX NPOU3800CMS.

CogepxaHue IUCLMIUIMHBI IBISeTCS jornueckuM rnpogopkenneM aucoumuivie: JKCITEPUMEHT U

MATEMATUYECKHUE METO/IbI OBPABOTKU PE3Y/IBTATOB, BBICHIASA MATEMATUKA B
HAYYHBIX UCCJ/IEJOBAHUAX, TEXHO/IOITUYECKOE OBECIITEUEHUE KAYECTBA.

Copep>XaHve AUCLUIUIMHBI SIBJSIETCSI OCHOBOW Ay ocBoenus: gucuuruiiH: HAJTEJKHOCTD U

AJUATHOCTUKA TEXHOJ/IOTMYECKUX CHUCTEM, ITPEAIUIITIOMHASA ITPAKTUKA, B TOM
UNCJIE HAYUHO-UCCJIEJOBATEJ/IBCKAS PABOTA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

OIIK-2 — CrniocobeH pa3pabarbiBaTh COBpeMeHHbIe MeTO/[bl UCC/Ie[JOBAHMS, OLleHUBaTh U IPe/iCTaB/IsTh
pe3ysibTaThl BBHITIOJTHEHHOW paboThl

OTIK-4 — CniocobeH Mo/JroTaB/IMBaTh HAyUHO-TEXHUUECKUE OTUYEThI U 0030DbI 10 pe3y/bTaTamM
BBITIOJIHEHHBIX UCC/IE0BAHUN ¥ TIPOEKTHO-KOHCTPYKTOPCKUX PaboT B 06/1aCTH MAIIMHOCTPOEHHST
OIIK-5 — criocobeH opraHU30BBIBaTH M OCYILECTB/ISITh MPOdeCcCHOHATBHYO MTOATOTOBKY 110
o0pa3oBaTe/IbHBIM MPOrpaMMaM B 00/1aCTH MallIMHOCTPOEHUsI

IICK-1.11 — CnocobeH pa3pabaTbIBaTh METO/bI TEXHOJIOTHUECKOTO 00eCreueH st KaueCTBa MpH
W3TOTOBJIEHUH M COOpKe M3[1e/TNi BHICOKOW C/IOKHOCTH C BbISIBJIEHHEM MPUUMH, BbI3BaBIINX
HEeCOOTBETCTBHSI, pa3pabOTKOH 1 JOKyMeHTHPOBaHHEM HeOOXOIMMbIX N3MeHEeHHH B TeXHO/IOTYeCKHe
MIPOLeCChI

I1CK-1.15 — CriocobeH NMpOBOAUTE HayuUHble SKCTIEPUMEHTHI, OL|eHHUBaTh Pe3y/IbTaThl UCC/IeJOBaHNH,
CpaBHUBaTh HOBbIE SKCIIepUMeHTa/bHbIe JaHHbIE C JAHHBIMUA TIPUHATBIX MOJesiel 7S TPOBePKU UX
a/1eKBaTHOCTH U NIPY He0OX0[MMOCTH TpeJjjiaraTb U3MeHeHHs [J1s1 y/yullleHrs1 Mofieniell 0ObeKTOB U
MPOLIECCOB B MALIMHOCTPOEHUH

TICK-1.16 — CriocobeH BBITIOHATL MaTeMaTU4YeCKOe MO/IeIMPOBAHHUE MTPOLIeCCOB, CPEJICTB U CUCTEM
MaIIMHOCTPOUTEIBHBIX TPOU3BOACTB C UCIO/b30BAHUEM COBPEMEHHBIX TEXHOJIOIMH NIPOBeIeHUS
HAyYHBIX UCC/Ie/[0BaHUH, pa3pabaThiBaTh TeOPETHUECKIe M UMUTAL[IOHHBIE MOJIeJIH, TIO3BOJISIOILHe
WCCJIeloBaTh KaueCTBO BhITyCKaeMbIX M3/le/Nii, TeXHOIOTHYeCKUX MPOLeCCOB, CPEJCTB U CUCTEM
MalllHOCTPOUTE/IbHBIX TIPOM3BO/ICTB



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

HaumeHoBaHuUe Pa3je/oB U JUAAKTHYECKHX eAHHHL]

BCEI'O

®dopmupyemast
KoMmmereHus, %

KYPC
CEMECTP
CamocrosTebHasA
pabora cTyaeHToB

BCEI'o
IIpakTHyeckue
3aHATHA

TIK-94

TICK-1.16

Pazpen 1. MaremaTuueckoe Mojie/IMpOBaHMe, HH)KeHEPHbIH aHa/n3. Maremaruyeckast
6 11 Mozenb. MaremMarnueckoe Mojie/IMpoBaHue. AZIeKBaTHOCTb Mozenu. VHXeHepHBIit 1 12 4 4 8 15
¢dyHzameHTanbHbIM aHanu3. KommbloTepHast Mogens (3/1eKTpoHHast Mozienb). Liudposast

Mozesb u3zienust. Liudposoii aBoiinvk nsgeus; L. Liudposbie (BUPTYaibHbIE) HCITBITAHUS.

N
(=)

Paspen 2. Crarnueckuii ananus. TBep/oTe/nbHast CeTKa KOHEUHbIX 3/1eMeHToB [lepeMeHHbIe
rapamMeTpbl KOHCTPYKLMK. CTathueckuii aHa/mM3, ero rapaMeTphl U YIpap/istoLife
XapaKTePUCTHKH. YTIPOIlleHHe MO/e/U Jlsl aHa/m3a. ToueyHsle Macchl, IPY)KMHBI U GanodHsle
6 11 |»71ementbl. KoHeuHble /1eMeHTbI THIA o6onouka. CpeuHHbIe oBepxHOCTH. XKecTkue 20 6 6 14 o5
coeziuHeHyst. PacueTHsle o61actu (pernonsl). 2-D II0cKoe HanpsbKeHHOe COCTosHUe. Mogenu
c6opouHbIX eauHUL [IpouHOCTHBIE CBOMCTBA MatepHasa. 3akperieHns. Harpysku. ToueuHas
cBapKa. KoHTakTHbIit aHanu3. AHanu3 6onbiunx gedopmaiiuii. PejakTHpoBaHie MaTepyUasoB.
CrarnuecKuii aHanu3 C IpeJHaNpsDKeHHeM.
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Paspen 3. TenuioBoii aHa/mu3. PacueT HarpspkeHUH, BbI3BaHHBIX HEPaBHOMEPHBIM HarPeBOM.
6 11 CoBMelleHHe pe3y/IbTaToB PACUeTOB /15 MeXaHUUeCKOM 1 Ter/IOBOM Harpy3ku 24 8 8 16 25
HecranmonapHsblIi Terniooit pacuet. 3a/jaHre TeMJIOBbIX CBOICTB MaTepHaa.

15

Paspen 4. IluHaMuyeckuii aHa/mu3. [JiHaMUueCKHe aHa/I3 BPeMEeHHBIX XapaKTePHUCTHK
6 1 (Tepexo/iHOiA). ,ﬂHHaMI/lngKI/lﬁ qac‘rom}{ﬁ aHanms. ,ZV[nHaMl/mecKHﬁ aHa/M3 Ha yAApHYIO 26 38 8 18 20
Harpys3Ky. /IiHaMUuyecKuii aHa/Iu3 ClyvaifHbIX BO3/leHCTBUI. [JuHaMUuecKuii aHanu3

rapMOHHMYeCKUX KonebaHuii. MozanbHbli aHann3. MojanbHbli aHa/mu3 C peAHanpshKeHreM.

25

Paspen 5. CTaHfapTHbIe HCC/Ie[0BAaHHsA M ONTHMH3AlMA B HH)KeHePHOM aHajiu3e.
6 1 COBMECTHOE HCIT0/Tb30BaHHe TIPOYHOCTHOIO. TeIJIOBOTO aHa/ik3a U MOAY/Isi ONTUMU3aLMOHHbIX 26 8 8 18 15
pacyeToB. AHa/I3 UyBCTBUTENLHOCTU. TOUHOCTB pe3y/bTaToB OJHONPOXOJHOM 1
MHOTOIPOXOAHOM afianTalyu. PacueTsl feranei, cGOpok.
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Bcero 3a 11 cemecTp 108 34 34 74 100

100

Bcero no gucnuniuHe 108 34 34 74 100

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep u

Ne | HamMeHOBaHHe
n/n pasjena
JUCLIUTIITAHBI

Tema MNPAKTUHYECKOIr'o 3aHATUA

Oo0nemMm,

ayp.
JacoB

MaremaTryeckoe MO/ie/IMPOBaHUe - UCC/Ie[OBaHNe KaKUX-TH0O0 SBIeHUH,
TPOLIECCOB W/IA CUCTEM OOBEKTOB ITyTEM MOCTPOEHHSI, TIPUM EHEHUS U
W3yueHUs UX MaTeMaTUuecKrUx Mogesneit. Lludposas Mozens ugenus -
CUCTeMa MaTeMaTHUueCKHUX U KOMITbIOTePHBIX MO/esiel, a TaKkKe
3/IEKTPOHHBIX IOKyMEHTOB U37IeJTHsi, OTUCHIBAIOIIAasi CTPYKTYPY,
(YHKI[MOHAJIBHOCTD U MOBEZIEHHe BHOBb Pa3padaThiBaeMOro UJu
9KCIUTyaTUPYeMOT0 M3/e/vsi Ha Pa3/IMYHbIX CTaWsIX )KW3HEHHOTO LMKJIa,
ZI71s1 KOTOPOW Ha OCHOBaHUM Pe3y/IbTaToB LU(POBBIX U (U/IN) UHBIX
ucnbiTanui 1o 'OCT 16504 BbI ITO/THEHA OLIEHKA COOTBETCTBHS
TIpebsIB/IIEMBIM K U3/1e/HI0 TpeboBaHusM. [rdhpoBoH JBOMHUK U3Ae/Hs -
cucTeMa, CoCTosIasi U3 GPOBOYM MO/ie/TH U3/Ie/Ust U 1By CTOPOHHUX
MH(GOPMALIMOHHBIX CBsi3el C uszeneM (TIpy HAJTMUWY w3fenvst) v (1 JIn)
€r0 COCTaBHbIMM YacTsMu. [udpoBbie (BUPTya/ibHbIE) UCITBLITAHUS.
OnpeziesieHre KOMMYECTBEHHBIX U (W/IM) KaUeCTBEHHBIX XapaKTePUCTUK
CBOUCTB 00BEKTA UCTILITAHHUN KaK pe3y/ibTaTa UCCIe0BaHMS CBOMCTB
LrbpoBoi Mozienu (Mu 1U(ppPOBOro IBOMHKUKA) 00BEKTa.

Pazgen 1.
Maremaruyeckoe
1 |mopmenvpoBaHue,
HH)XeHepHBIN
aHa/us.

2 |Pazgen 2. Co3gaHue TBepZAOTebHON CeTKU KOHeUHbIX 37ieMeHTOB [loAroToBka
Cratuueckuil  |MepeMeHHBIX NapaMeTpoB KOHCTPYKIuK. ToueuHasi cBapka. KOHTaKTHBIN
aHasm3. a"a/m3. AHanu3 6ombIvx Aedopmaiiuil. PejakTHpOBaHUe U yaneHye
MarepuranoB. [IpuMeHeHe TOUEUHOUM MACChl, MPY>KUH U OaTI0UHBIX
3/1eMeHTOB. VIcro/ihb30BaHKe KOHEUHBIX /IEMEHTOB THIa 000/10UKa.
3a/jaHye CpeJUHHOM MOBEPXHOCTU aBTOMaTHUeCKuM criocobom Co3zaHue
JKeCTKUX coeauHeHui. Co3ziaHre pacueTHBIX 00/1acTel (DeruoHoB).
Co3paaue 00beMHBIX PacueTHBIX obmacTeli (06beMHOTO pervion). 2-D
TJIOCKOe Harps>KeHHOe cocTosiHre. Mojienii COOpPOUHBIX eTUHUIL]
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[ToaroToBKa U 3amyCK CTaTUUeCKOTO aHa/mu3a. 3a/laHue MPOYHOCTHBIX
CBOMCTB Marepuasa. Co3faHe HOBOTO MaTeprara. 3aKkperieHue KpOMOK.
3akperuieHre MOBePXHOCTH. 3aKperieHre LUKIMUeCKol CUMMeTPUH.
Craruueckuit aHa/In3 C TIpeJHaNpsKeHNEeM.

PacueT HanpshKeHH, BbI3BaHHBIX HEPaBHOMEDPHBIM HarpeBOM.

3 222’?160];21;1 CoBMellieHHe pe3y/bTaToB pacueTos A MexaHHHECKOﬁUH TeTUIOBOM 8
A3 Harpy3ku HecrauyioHapHBIl TemyioBoi pacueT. TerioBoit aHam3 6J10Ka .
) OtleHka 1 00CyX/ieHre TIOCTAaHOBKH 3a/lauy ¥ Pe3y/IbTaToB.
ITpoBegenue MopansHOro aHanusa. IIposeieHre cTaTueCcKoro aHaausa C
Pasen 4. npeHarpsbkeHueM. [1poBesjeHre MoJa/IbHOTO aHasI|3a C
4 |Mamaveckuii Tpe/IHarpsHKeHUeM. Hpose,qfﬂne JMHaMUYeCKOro aHa/lh3a BpeMeHHbIX 8
AT, XapaKTepUCTUK (TiepexofHoit). [IpoBesieHNe AHAMIUeCKOTO YaCTOTHOTO
aHanu3a. [IpoBeieHre AUHAMUUECKOTO aHa/IM3a Ha Y[japHYIO HarpysKy.
[IpoBefeHue JMHAMUYECKOTO aHa/InW3a C/IyuyaliHbIX BO3JEeUCTBUM.
Paspen 5.
CrangaptHele  ([IpoBefieHHMe aHaM3a JI0KaJbHOW UyBCTBUTEILHOCTU. [IpoBe/jeHMe aHamM3a
g [MCCTefOBaHUA M r7100a/IbHOM UyBCTBUTENBHOCTH. CpaBHEHUE TOUHOCTH Pe3y/IbTaToB 8
ONTUMM3ALMS B |OAHOTIPOXOHOM U MHOTONIPOXOAHOM afanTalyy. [IpouHOCTHOM pacueT
VHXeHepHOM MOIIUITHUKA. AHaJM3 IIaTyHa.
aHanuse.
Bcero 3a 11 cemectp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Homep n
Ne | HAMMeHOBaHHE OoneMm,
CopepikaHue yueOHOro 3aiaHusA
n/n pasjena 4acoB
JUCHUTUTAHBI
Paszien 1. AJ1eKBaTHOCTb MOJIeJIU - COOTBETCTBHE MO MOJ|eTUPYEeMOMY U3/ e/HI0
(pouieccy, sIBIEHUIO) M0 XapaKTepuCTUKaM. KoMIbloTepHast Mofiesib B
Maremarnueckoe o <
KOMIIbIOTEPHOU (BBIUUC/IUTENBHOMN) Cpefie, COBOKYITHOCTh JJaHHBIX 1
1 |mopmenvpoBaHue, 8
HEDKEHEHELH MPOTPaMMHOTO Ko7la, HeOOXOAUMOTO [17isi pabOTHI C JAHHBIMH.
AHAIS. MareMaTryeckasi MoJie/ib CBe/IeHHsT 00 06ULEKTe MO/le/TMPOBaHUsI B BUJE
MaTemMaTU4eCKUX CUMBOJIOB U BbIP&KEHUI.
OcHoBHbIe TeopeTUueckre nonoxkenuss MK3. YrpoilieHve mogenu st
aHanu3a. PyyHoe nmocTpoeHue CpeJMHHOM MTOBEPXHOCTU. 3aJjaHue
Pazpen 2. 3epKasIbHOIO 3aKpervleHus1. 3aKperjleHue TOYKU. 3aKperieHye
2 |Crartuyeckuit 000/10uKOBBIX Mozesield. Vcrionb30BaHNe B 3aKPeryIeHUsIX KOOPMHATHBIX 14
aHa/ums. cucTeM. 3afilaHue Harpysku. 3a.jaHie Harpy3Ky C MHTepriosisLuel. 3ajaHue
Harpy3Ku JlaB/ieHleM 1 TpaBUTaLMU. VI3MeHeHMe HarlpaB/ieHus U
BeJIMUMHBI HAarpy3Ky. 3aflaHre Harpy3Ku, PUIoyKeHHOU B TOUKe.
Paspen 3. 3ailaHue TeryIoBBIX CBOMCTB Marepuasna. Co3gaHue mwabnoHOB Jjis
3  |TeruioBo# aBTOMaruueckoit 06paboTku pe3ynbratoB. TernoBoi aHanm3 y3a. OneHka 16
aHaams. 1 00CyK/IeHVe TIOCTAaHOBKY 3a/lauy ¥ Pe3y/IbTaToB.
Pazgen 4.
4  |JuHamuyeckuii |AHanM3 4acCTOTHI pe30HaHCa KaMepToHa. [JuHamuueckuit aHaiu3 y3na. 18
aHams.
Paszien 5. MopgenupoBaHue CrieLManu3MpoBaHHOTO HHCTPYMEHTa 1
CrangapTHBie CTIeL{MaTM3UPOBaHHOM OCHACTKH TIPU 00pabOoTKe 3aroTOBKU Ha TOKAPHOM
cTaHke. MofienMpoBaHue U OLleHKa MPOYHOCTH KOJIbL{a, YCTaHOBJIEHHOTO B
5  [MCCICAOBARMA M TPexXKy/IauKOBOM NaTpoHe. MozienMpoBaHye TeMIiepaTypHOIo 110151 18
EEER:II:;?{%TAH B CreLMann3npoBaHHOrO HHCTPYMeHTa 1 CrieLuaJn3upOBaHHON OCHACTKM.
JR— MopenvpoBaHye TemrepaTypHOU ,qectlopMaLu/m CrieLiuan3upoBaHHOTO
VHCTPYMEHTA U Creliiaan3upoBaHHON OCHACTKY.
Bcero 3a 11 cemectp 74
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJIE/TI CEMECTPA
11213 4 |5/ 6] 7 [8]9/10] 11 [12]13] 14 [15] 16 17
1 BI3 | | AP | BII3 JIP | BII3 BII3 JIP | Borp. 3au, 3au.

YcoBHBIE 0003HAUEHUS:

P — nuarHocThueckasi paboTa;

BII3 — Bornipockl/3aganus 1o Temam I13;
Bonp. 3au — BOIpPOCHI K 3a4eTy;

3a4. — 3a4erT.

TeKyIuil KOHTPOJIb YCIIEBAaEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEePBAaJIb B
cnenyromumx dhopMax:
e HArHOCTHYECKas pabora;
e BOIpPOCHKI/3ajaHud 1o temam [13;
e BOIPOCHI K 3a4eTy.

IIpomesxyTouHasi arTecTanusi IIPOBOAUTCS B opMax:
e 3auerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

.. OcHoBbI ipoekTHpoBanusi B Creo Parametric. CI16.: HUL] APT, 2021, s51. pec.

2. A. A. AnsmoBckuid. . SolidWorks Simulation. Kak pemiats npakruueckue 3ajaun. CaHkt-IletepOypr:
BEXB-ITetepbypr, 2011, 3:1. pec.

3. A. b. Kaninyn, E. M. Moposog, M. A. OndepreBa. . ANSYS B pykax utkeHepa. M.: YPCC, 2003, 371.
pec.

4. A. B. Yurapes, A. C. KpaBuyk, A. ®@. Cmaimok. . ANSYS s nikenepos. M.: MammHocTpoeHune-1,
2004, s51. pec.

5. A. C. Adanacees, K. M. MaHos, 1. I. BopoHnjoBa. . CucTeMHOe IPOeKTUPOBaHWEe KOHCTPYKLUK U
TeXHOJIOTHI M3TOTOBJIEHUS U3feuii OTBeTCTBeHHOTo HasHaueHus. CI16.BT'TY "BOEHMEX" um. 1. ®.
Yctunoga, 2011, 22 3K3.

6. A. C. ITaBnoB. . Pemienue 3aziau MexaHUKH feopMUpyeMoro TBEporo Tesa B mporpamme ANSYS.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 42 3k3.

7. B. A. bpysika, B. I. ®okun, E. A. Conaycosa. . iiykenepHsii anaimi3 B ANSYS Workbench. Camapa:
N3p-Bo CamI'TYV, 2010, 5. pec.

8. B. A. bpysika, B. I'. dokun, f. B. KypaeBa. . IixenepHsiii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, s5. pec.

9. B. H. EmenbsHog, C. O. 3qopoBenuH, C. C. Kpaes. . ANSYS-npaktukym. CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2005, 351. pec.

10. 1. A. Kucenés, C. FO. CrpaxoB. . OCHOBBI MO/|e/TAPOBaHUs MIPOL[ECCOB TeriooOMeHa B cpefie
Solidworks. CIT6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 52 3K3.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
1. . OcHoBeI nipoekTupoBanus B Creo Parametric. CI16.: HUIT APT, 2021, 1 3k3.
5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHiameHTanbHast 6ubnmuoreka BI'TY «BOEHMEX» um. [1.®. YCTHHOBa;
2. https://urait.ru/ — I'naBHas — O6pa3oBaresbHas riardopma FOpaiiT. [1i By30B U CCY30B.;
3. https://e.Jlanbook.com/ — 3BC JlaHb.

COBpEMEHHLIe HpOClJECCI/IOHa]'IbH]:Ie GEETS JaHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCCIeJ0BaHUH.

VHdopmalioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MH(GOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHusi: HopMbl, MpaBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:

1. Solid Work Edition;

2. Siemens NX;

3. PTC Creo Simulate;

4. PTC Creo Parametric;

5. Creo Simulation Basic ENG;
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. Catia V5 Academic Learn Package;

. ANSYS 2020 R2;

. Ansys;

. SolidWorks 2015 R5;

10. PTC Creo;

11. Ansys Multiphysics 2019 Teaching Advanced,;
12. Ansys Multiphysics 2017 Teaching Advanced,;
13. SOLIDWORKS 2015.

[l o)

5.6. ndopmaliioHHbIe TeXHOJIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.

11



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHyecKue 3aHATHUA:

. lnTepakTuBHas JOCKa;

. TpexXHUTSHOU 1TpUOOpP;

. Solid Work Edition;

. Siemens NX;

. PTC Creo Simulate;

. PTC Creo Parametric;

. Creo Simulation Basic ENG;

. Catia V5 Academic Learn Package;

. ANSYS 2020 R2;

10. Ansys;

11. SolidWorks 2015 R5;

12. PTC Creo;

13. Ansys Multiphysics 2019 Teaching Advanced;
14. Ansys Multiphysics 2017 Teaching Advanced;
15. SOLIDWORKS 2015.

CONOOTUThA WN

6.2. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMIIBIOTEPOM C JJOCTYIIoM B VIHTepHerT;
2. paboure MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHTLTHHBI
MOJE/INPOBAHUE 1 UH)KEHEPHBIV AHAJIN3 U3AETNN

AnHoTanusa paboueii nporpaMMsl

Iuciynuia MOJIEJIMPOBAHUE W WH)XXEHEPHBIM AHAJIN3 W3JE/IUHN  ssnsercs
JUCIUIIMHON YacTH, (POPpMHPYeMOH y4YacTHHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKH! o Harpas/IeHUIO 15.04.05 Koncmpykmopcko-mexHonozuueckoe obecneueHue
MawuHocmpoume/bHbIX npousgoocme. JucnurmHa peanusyercs Ha (Qakynerete E OpyKue U CHCTEMBI
Boopyxenust BI'TY "BOEHMEX" um. [1.®. YcruroBa kadenpoii E2 TEXHOJIOTUA U TTPOU3BOJCTBO
APTUJIJIEPMMCKOT'O BOOPYKEHNSI.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:

ITK-94 cnocobeH K ympaBieHur0 UHGOpPMAIel W JAaHHBIMH, MOMCKY WCTOYHUKOB MH(MOPMAI[UM U JAHHBIX,
BOCTIPUSITUIO, aHa/IM3y, 3allOMMHAHWIO U Tiepefadye MH(OPMALMK C MCMO/Ib30BaHHUEM LUPPOBLIX CPeACTB, a
TaK)Xe C MOMOLIbI) aTOPUTMOB TIPU paboTe C TIO/yueHHBIMU U3 Pa3/MUHBIX UCTOYHUKOB JAAHHBIMU C LIe/bI0
3¢ PeKTUBHOTO MCTOIb30BaHUs M0/yueHHON UH(opMaliu A/is pelllieHus 3aay;

[ICK-1.16 crocoOHOCTh BBIMO/MHATE MaTeMaTUUeCKOe MOJIe/TMPOBAaHKEe TIPOLIECCOB, CPENCTBE H CHUCTEM
MalIMHOCTPOUTEJIbHBIX TMPOM3BOACTB C MCIO/Ab30BaHUEM COBPEMEHHBIX TEXHOJIOTMM MPOBEeJEHHsT Hay4YHbIX
WCC/Ie/IOBaHNH, pa3pabaThiBaTh TEOPETHUECKHE W WMUTAIIMOHHBIE MOJENH, TO3BOJIAIOIINE HCC/IeI0BATh
KaueCTBO BBIMYCKaeMbIX H3[e/1i, TeXHOJOTMUeCKHUX IPOLeCCOB, CPeACTB U CHCTEM MallIMHOCTPOUTENbHBIX
TIPOM3BO/ICTB.

CogeprkaHye AUCLMITIMHBI OXBaThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C ONpe/e/ieHleM KOJIMUeCTBeHHbIX U (HU/IN)
KaueCTBeHHBIX XapaKTepPUCTUK CBOWCTB OObeKTa WCMIBITAaHWK KakK pe3y/ibTaTa MCC/IeJOBAHUS CBOMCTB
LudpoBoit Moaen (M qUdPoBOro JBOWHUKA) 0OBeKTa.

[Tporpammoii AUCLIUIIMHEI TIpe/lyCMOTPEHbI CJle[iyIolire BU/bI KOHTPOJIA:

Tekylui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnemyronux dhopMax:
e IMarHocThyeckas pabora;
e BOIpOCHKI/3ajaHud 1o Temam [13;
e BOIPOCHI K 3a4eTy.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 3auer.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHBI TIpakTU4eckue 3aaaTus (34 4.), camocTosaTesbHas paboTta cryaeHTa (74 u).

13



IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHBI
MOJE/IMPOBAHUE 11 MTH)KEHEPHBIN AHAJIN3 U3TE/INA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS 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.

MoZeu Aij1s aHanu3a. PyuHoe rocTpoeHue cpejJUHHON
MOBEPXHOCTHU. 3aJjaHHe 3ePKaJbHOTO 3aKpell/IeHHsl.
3akperyieHHe TOYKH. 3aKperyieHre 000/I0UKOBBIX MOZIeNIeH.
Wcnonb3oBaHue B 3aKpeIIeHUsIX KOOPAWHATHBIX CUCTEM.
3ajaHue Harpy3Ku. 3a.JjaHue Harpy3Ku C MHTepHosLyei.
3ajaHue HarpysKu JiaBjieHreM U rpaBUTaluu. MismeHeHre
Harpas/IeHUs U Be/IMUMHBI HAPY3KU. 3a/laHue HarpysKy,
TIPUJIOYKEHHOM B TOUKeE.

14

H TpyRoeMKOCTB,
anMeHOBaHUeE PadoThI PekoMeH/lyeMas 1uTeparypa ac.

Pa3pen 1. MaremaTrnueckoe Moje/TMpOBaHue, HH)KeHePHbIN aHa/IH3.
AIeKBaTHOCTb MOZIEJ/IA - COOTBETCTBUE MOJe/! A. C. Adanacnes, K. M.
MOJe/IupyeMOMy U3zienuto (TIpoLieccy, sIBIeHUI0) T10 NBanos, 1. I'. BopoHtiosa. .
XapakTepucTUKaM. KoMribioTepHasi Mofieslb B KOMITbIoTepHOW | CHCTeMHOe MPoeKTHpOoBaHHe
(BBIUMC/IUTENBHOI) Cpefie, COBOKYITHOCTD JAHHBIX U KOHCTDPYKI[MM U TEXHOIOTUN 8
MIPOrPaMMHOTO K0/1a, HeOOX0ZIMMOTO [ijist PAOOTHI C JaHHBIMHU. W3rOTOB/IEHUS U3[eMUN
Marematrdeckasi MoZie/ib cBefieHHst 00 0ObexTe OTBETCTBEHHOI'0 Ha3HaueHUS:
MOZe/TMpPOBaHUs B BUJje MaTeMaTuyeCKUX CUMBOJIOB U CII6.BI'TY "BOEHMEX" um.
BbIpa)KeHUiA. . ®. YcruHoga, 2011 (4)

Wroro no pa3geny 1 8
Paszgen 2. CTarnuecKuii aHa/In3.

OcHoBHble TeopeTrueckue nonoxenuss MKO. Yrpouenue  |A. B. Kays, E. M. Mopo3sos, 14

M. A. Ondepsbera. . ANSYS B
pykax naxeHepa: M.: YPCC,
2003 (1)

B. H. EmennsHos, C. O.
3nopoBenuH, C. C. Kpaes. .
ANSY S-npaktukym:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2005 (1)
C. W. Kaparyuus, IO. A.
[Tnemanosa, [. A. Xpamosa. .
ANSYS Workbench B geransx
MaimH: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YctuHOBa, 2019 (1)

A. C. IlaBnos. . Pewienne
3a/]au MeXaHUKH
JecdhopmMupyeMoro TBEPZAOro
Tena B rporpamme ANSYS:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2020 (1)
A. A. ANSIMOBCKUH. .
SolidWorks Simulation. Kak
pellaTh NpakTHUecKue 3aZauu:
Cankr-ITetepbypr: BXB-
[TetepOypr, 2011 (1)

. OCHOBBI ITPOEKTUPOBAHUS B
Creo Parametric: CIT6.: HULT
APT, 2021 (2)

B. A. Bpysika, B. I. ®okuH, E.

A. Conpycoga. . IHKeHepHbIi

12265



anamm3 B ANSYS Workbench:
Camapa: Usp-so CamI'TYV,
2010 (1)

A. B. Yurapes, A. C.
KpaBuyk, A. ®. CMmanok. .
ANSYS ans usxkeHepos: M.:
MammHoctpoenue-1, 2004 (1)

Wtoro no pa3neny 2 14
Pa3pen 3. TensioBoi aHanus.
B. H. EmenssiHOB, C. O.
3poposenus, C. C. Kpaes. .
ANSY S-nipaktukym:
CII6.FI'TY "BOEHMEX" um.
. ®@. Ycrunoga, 2005 (3)
o . A. Kucenés, C. 1.
3azaHue TeryIoBBIX CBOWCTB Marepuasna. Co3gaHue 11abioHOB
[IJIs aBTOMaTHUeCKOM 00paboTKu pe3ynbTaToB. TernmoBoi CTpaxos. . OCHOBbI
a"a;m3 y3na. OrieHKa 1 00Cy>KieHre TTOCTaHOBKH 3a/jaukl U MOAC/TPOBAHHA MPOLECCOB 16
TeryiooOMeHa B cpefie
PE3YJIETATOB. Solidworks: CIT16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHOBa, 2017 (2)
. OCHOBBI TPOEKTUPOBAHUS B
Creo Parametric: CIT6.: HULJ,
APT, 2021 (4)
Wrtoro no pasgeny 3 16
Pa3pen 4. [luHaMuUecKHil aHAIU3.
. OCHOBBI NTPOEKTUPOBAHUS B
Creo Parametric: CIT6.: HAL]
APT, 2021 (4)
AHasM3 4acTOTHI pe30oHaHCa KaMepToHa. JJuHaMude Kyt B. A. Bpysika, B. I. ®okus, . 18
aHa/In3 y3/a. B. Kypaega. . ln>keHepHbIi
anamm3 B ANSYS Workbench:
Cawmapa: 13g-Bo CamI'TY,
2013 (3)
Uroro no pasgeny 4 18
Paspen 5. CTanjapTHbIe HCC/Ie0BaHUA M ONITUMHU3ALUs B HH)KeHEPHOM aHa/u3e.
MopenvpoBaHue CrieljiaarM31poBaHHOT0 MHCTPYMeHTa U
CreLMaTM3uPOBAHHOM OCHACTKY TIpY 00pab0TKe 3aroTOBKM Ha
TOKapHOM CTaHKe. MozieslupoBaHue U OLeHKa POUYHOCTH
KOJIbLIa, YCTAHOB/IEHHOT'O B TPEXKY/IaUKOBOM IaTPOHe. . OCHOBBI IPOEKTUPOBAHUS B
MogenvpoBaHue TeMIlepaTypHOro MO Creo Parametric: CIT6.: HUI] 18
Criel[Mau3upOBaHHOTO UHCTPYMEHTA U Criel[iaIu3upOoBaHHOM APT, 2021 (4)
OCHaCTKU. MogienmupoBaHye TeMIiepaTypHOU JedopMaiiin
CrellMaIM3upPOBAaHHOTO UHCTPYMEHTa U CIieljiain3ipoBaHHOM
OCHACTKHU.
Wrtoro no pa3geny 5 18

15
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTLTHHBI
MOJE/INPOBAHUE 1 TH)KEHEPHBIU AHAJIN3 U3AEINU

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e BOIpPOCHI/3afiaHus 1o Temam [13;
e BOIIPOCHI K 3aUeTy;

® 3ayer.

Kputepuu oneHuBaHus

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

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

Bomnpocsi/3aganus no Temam I13
[atb oripesiesieHrie MaTeMaTUUYeCKOTO MO/Ie/TPOBaHMUS.
[Hars oripegenervie U pOBON MOZEITH U3/eIHS.
[ars oripegenerve 1UGPOBOTO IBOMHUKA U3ZE/HS.
[ars oripegeneHue UGPOBOTO (BUPTYa/bHOTO) UCITBLITAHUS.
Yro Takoe afleKBaTHOCTb MOZie/I1, YeM OHa OL[€HUBAeTCsl.
[atb ompeesieHrie KOMITbIOTEPHOM MO/Ie/T B KOMITbIOTEPHOM (BBIUMCIUTE/IBHOM) cpefie.
[arb oripefesieHrie MaTeMaTU4YeCKOM MOJIeJH.
IIpuBecTr OCHOBHBIE TeopeTHUecKue rnonoxkenuss MKO.
YKka3zath OCHOBHBIE CTIOCOOBI YTIPOII|EHUST MOJIEJTH /1711 MHXKeHEPHOTO aHa/T|3a.
Uto Takoe cpefiHHAas MOBEPXHOCTh. PyuHOe oCTpoeHre CpeiMHHON TTOBEPXHOCTH.
3aflaHue cpeITUHHOM TTOBEPXHOCTH aBTOMATHUECKUM CTI0CO00M
Kak 3afatb 3epkasbHOe 3aKperieHue.
Criocobbl 3aKperieHust TOUKH.
B ueM cocToAT 0COOEHHOCTH 3aKperieHust 000/ 10UKOBBIX MO/Ie/Iet.
Kak rcronb30BaTh B 3aKpervieHUsIX KOOPIUHATHBIE CUCTEMBI.
3afaHre Harpy3KHy. 3aflaHue Harpy3Ku C MHTepHosaLyen.
3aZjaHye Harpys3Ky AaBjieHreM U rpaBUTaLUU.
Vi3MeHeHue HaripaB/ieHUs U BeJIMYUHBI Harpy3KHu.
3aJjaHue Harpy3Ku, PUI0KeHHOM B TOUKe.
CospaHue TBepIOTeIbHOM CeTKHA KOHEUHBIX 37IeMeHTOB
[MoaroToBka repeMeHHBIX TTapaMeTPOB KOHCTPYKIIUH.
YKkazarh CriocoObl 3alaHUsI TOUEUHOMN CBapKH.
OxapakTepu30BaTh KOHTaKTHbIN aHa/IM3.
OxapakTepu30BaTh aHaIu3 OO/BLINX Ae(OopMalUi.
[TpuMeHeHWe TOUEYHOUM MACChl, MPY>KUH U Oa/I0UHBIX 37IEMEHTOB.
Vcrionp30BaHWe KOHEYHBIX 3/IEMEHTOB THTIa 000/10UKa.
Co3paHue KeCTKHUX COeMHeHUM.
Co3nanue pacueTHbIX obacteit (perroHoB). Co3aHue 06beMHBIX pacyeTHBIX 00/1acTel (06LeMHOTO PETHOH).
[atb xapakTepucTHKY 2-D 1n10cKoro HanpsKeHHOIO COCTOSTHUS.
Mogenu cOOpPOYHBIX eJUHUL]
[NoAroToBKa U 3aMycK CTaTUUeCcKoro aHasu3a.
3aJjaHre TIPOYHOCTHBIX CBOMCTB MaTepuara.
Co3spanue HOBOrO Marepuarna.
Ornwmcark MpueMbl peIakTUPOBAHUSI MaTepPUasioB
3akperyieHre KpOMOK.
3akpen/ieH’e TOBepXHOCTHU.
3akperuieHHe LUKINUeCKOW CUMMeTpUH.
CraTruecKuil aHau3 C TIpeAHarpskeHeM.
PacueT HamnpsKeHUH, BbI3BaHHBIX HEPABHOMEDHBIM HarpeBOM.
CoBMmelljeHNEe Pe3y/IbTaTOB PACUeTOB I MEXaHUUEeCKOH U TETVIOBON Harpy3Ku
HecTtauioHapHbIii TenaoBoi pacyer.
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OueHka 1 06Cy>XJieHHe TIOCTaHOBKH 3a/lauMl ¥ pe3y/IbTaToB TeIIOBOro aHam3a 61oka . .
3a/jaHre TerIoBbIX CBOMCTB MaTepHalia.

Co3pnaHue 11a6/I0HOB [1j151 aBTOMaTrueckoi 00paboTKy pe3y/bTaToB.

OueHka 1 06cy>x/JieHre TIOCTAaHOBKY 3a/laukl U pe3y/bTaToB TEIJIOBOTO aHa/IU3a y3/a. .

Bompocsl K 3auety
Turet aHam3a Simulate.
Crioco6bl ucronb30BaHus (DyHKIMOHAa Simulate.
Pexxumbl Simulate: CTPyKTYPHBINA PeXKUM, TETJIOBOM PEXXHM.
Twurbl MOJIe/Iel, TUIILI 3/IEMEHTOB WZieaTn3aliuy, BU/IbI 3alaHHBIX COOPOUHBIX CBSI3el, MaTepHasbl. [IByMepHbIe
MOJIeJT | CHMMETPHSI.
0060/104KH, TEOPHSI, XapPAKTEPUCTHKH, OTPAHUUEHUSI.
ITpocToii M paciIMpeHHbIH TUTT 000TO0UKH.
OnpezeneHvie U 0OHapy»keHHe 000/I04eUHON Maphbl, KCI0/Ib30BAHKE COEIMHEHUN HHTepGeiC U CBapHOH III0B.
Npeanuzanuu. banky, npykvHa macca, BeCoBasi CBsI3b, JKeCTKasi CBSA3b.
OcHOBHBbIe TeopeTUUecKHre ronoxeHust MKO.
OTarel peanu3aipu MKD: onpe/ieieHrie reOMeTPUH, HAarpy30K U OTPaHUYEeHHH; pa30ueHre TeOMEeTPUY Ha
CeTKy KOHeuHbIX 371eMeHTOB (K3); pacuét cTpykTypHOro rnoBefeHus Kaxkgoro K3;
YBsa3ka noBegenus KO ¢ cocegHum;
YucneHHoe pellleHHe MaTPUUHOW CUCTeMbl ypaBHEHUI C BBIYKMC/IEHHEM MepeMelleHUH.
[NoBbIlieHMe KauecTBa pe3ynbraTtoB MKO 3a cuét ynyuiiieHus ceTku K3 1 yBevueHHs: TOUHOCTH
repemeltieHni B Kaxaom K3.
Turnbl MeTozi0B pa3buenust Ha KO: h-method,
p-method. Kpatkasi xapakTepucTHKa.
Ypaesnenue pa3buenvem Ha KO. [TapameTphl U CrIOCOOBI yIIPAaBAEHUS: YIVIbl 1 MAKCUMaJTbHbIE 3HAUEHUST
OTHOLLIeHNs, MaKCHMasbHasi 1 MUHUMaJIbHas [i/IMHa KPOMKWY;
Co3paHue MOBepXHOCTHBIX 00s1acTeil 1 00BEMHBIX PETMOHOB; UCTIO/b30BaHHE HACTPOEK YIpaB/ieHUst
AutoGEM;
Co3paHue TOYeK ¥ MaCCUBOB TOYEK U OTIpe/ie/ieHre UX B KaueCTBe YIPaB/SIONINX TPH pa3bueHnu (keCTKast
TOYKa); CO3/jaHre KPUBBIX U TIOBEPXHOCTeH U orpe/ie/ieHre UX ¥ UX KPOMOK B KaueCTBe YTIPABJISIOIINX
(>kecTKas KpHBasi, KeCTKas MOBepXHOCTb).
Pexomenjaruu 1o pa3buenuro Ha KD.
Onpepenenys HanpspKeHUM U 3akoH ['yka.
HopMasbHble HanpsikeHus1, KacaTelbHble HAaNpsbKeHWsT, 00bEMHOe HarpsHKEHHOE COCTOSTHUE.
OHeprus AedopMaLliy, TEOPUU Pa3pyLLIeHMs.
dyHIaMeHTalbHbIe CUCTEMbI yPaBHEHUH.
OcHoBHOe auddepeHIraapHOe YpaBHeHYe, TUHEWHBIA U HeJTMHeHHbBIN CTaTHueCKUN aHaJi3, MO/Ja/IbHbIN 1
IWHaMUYeCKUW aHau3.
OcHoBHBIe 3Tarnsl nporjecca Simulate: peAnpoLeccUpoBaHye, aHaIKu3, MOCTIIPOLeCCUPOBaHKe, UCCIeZ0BaHUe
KOHCTPYKL[MM U e€ oNTUMH3aLus (ONLHanbHO).
Tunbl aHanu3a Simulate. Crioco0bl MCTOIb30BaHUs (PyHKIMOHaNa Simulate.
ITogroroBka mozenu HerocpeaCcTBeHHO B Creo Parametric.
YipoinieHue C/10)KHOM MOZiey Iy TéM «Zedryepr3arm».
Knaccudukaiyst CMHTY/ISIPHOCTH [7151 TeOMeTPUYeCcKUX 3/1IEMEeHTOB U Harpy3okK. IIpoBepka Mojesn Ha
BO3MOYKHbIE HCTOUHHKH CUHTY/ISIPHOCTH U eé OT/IafIKa.
YnpaBneHue accolMaTUBHOCTHIO MexXAy CAD 1 pacuéTHON Mofenbio.
HacrnenoBaHue u yganeHue reoMeTpruueCKUX 371eMeHTOB.
YnpaBneHue cucTeMaMy eJUHUL] B KOHCTPYKTOPCKOW M PaCUéTHOM MOJIesiX.
OpHOMpPOX0/iHAsA U MHOTOMPOXO/IHAs aZlanTalus, ObICTpast IpOBepKa.
Bri0op MeToza KOHBepreHyuy npy (OpMHUPOBAHMH aHA/TH3a.
XapakTepuCTUKH CXOAUMOCTH.
OcHOBBI onipefiesieHrsl TUHEHHOT0 CTaTUUeCKOro aHaau3a.
DrieMeHTBI TMHEHHOTO CTaTHUeCKOTO aHaM3a: Habop Harpy30K, Habop orpaHUYeHui.
CeTka oTobpaxkeHus Tpadrika, 0CBOOOK/IeHHEe UHEPLIMH, HeOOX0IMMble XapaKTEPUCTUKY U TTapaMeTphI
pe3y/IbTaTOB BLIUMC/IEHUH, METO/ CXOAUMOCTHU, UCK/TFOUeHHbBIE 3/IeMEHTHI.
HacTpoiiku BeINO/THEHUST aHaIM3a, PeKOMeHZAAL|H 110 MCI0/Ib30BaHHMIO OTlepaTUBHOM MaMsITH, BEIOOPY
3HaueHUs epeMeHHOM solram.
[Tpoueaypel, BLITIOHSIEMBIE C Pe3y/IbTaTaMK BEIUMC/IEHWI: COXpaHeHUe, 11a0/I0HbI Pe3y/ibTaToB
Mo/ie/TMpOBaHus1, opMaTUpPOBaHKe JieTeHbl, yTpaB/ieHre opreHTalyell 1 MoJioykeHHeM MOJieNd, CO3/laHre
CEeKYIMX TUIOCKOCTeMH, 3arpoC pe3y/bTaToB, BHIBOZ, rpaKOB M3MepeHu, MaKCMaslbHble 1 MUHUMAa/bHbIe
BeJIMUMHBI, JOPMaTUPOBaHKe U TIeYaThb Pe3y/IbTaToB.
CTpyKTypa ¥ COCTaB MalKy pe3y/IbTaToB MOZETUPOBaHKS (PaCuéToR).
JTarnbl OL|eHKH pe3y/bTaToB U KauecTBa pellleHHs: TTpoBepKa orpe/iesieHysl MOZiey MpeArpoLieccopa,
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MOHHUTOPUHT X07]a BHIUMC/IEHNH, OLleHKa pe3y/IbTaToB IOCTIPOL{ECCOPa, XapaKTePUCTHK CXOJUMOCTH,
COTOCTaB/IeHNe Pe3y/IbTaToOB BHIUMC/IEHNH C aHAJIUTUUECKUM PeLleHHEM.

OnpezeneHne CBOWCTB MaTepyasa, TMHENHBIN 3/1aCTUUHBINA MaTepral.

DneMeHTEHI reoMeTpyu Simulate: TOUKH, OTIOPHBIE KPUBBIE, TIIIOCKOCTH, KOOPAWHATHBIE CUCTeMBI, 06/1acTu
TIOBEPXHOCTH, 0ObEMHBIE PErOHBI.

I'nobasbHbIe Harpy3KH, CU/a TSHKECTH, LieHTpoOe)xxHast, Temriepatypa. Harpy3ku, cBsi3aHHbIe C reoMeTprei
MO/Ie/IM: CUJIbl, MOMEHTHI, jaB/leHNe, Harpy3Ka B MoAMITHUKe. Harpy3ku B BU/ie (DYHKI[MI: IPOCTPAHCTBEHHOE
pacripezienieHre, GyHKIMH (pPaBHOMEPHOe pacripezienieHye, GyHKLMS KOOPAWHAT, UHTePIIOJISALUS 110 00BEKTY).
OrpaHuueHus B 1eKapTOBOH, LIWJIMHAPUUECKOM U cepruecKoi crcTeMax KOOpAUHAT, CHMMeTPHUYHbIe
OrpaHUYeHus], IJI0CKUe, OrpaHUueHus ITUPT, 111ap.

VHTepdeiichl CTPYKTYPHOTO aHaM3a: 00beIUHSIONIMNA, CBOOOHBIN, KOHTaKT. IHTepdetich TeTioBoro
aHanu3a: afiuabarHbli, 00beJUHAIOLHN, TEIJIOBOE CONPOTHUBIIEHNE.

[Tonb30BaTe/IbCKHe U TIpe[onpeie/iéHHbIe U3MepeHus Simulate.

Ananmum3 6ombimx fedopMaLiiid, MOAATbHBIN aHaIM3.

CraThuecKuil aHanu3 C npeAHanpsbkeHrneM. MoZia/ibHbIN aHaIu3 C NpejHarnpsbkeHueM. Buzibl JuHaMuuecKkoro
aHanu3a: AUHaMUUeCKye aHa/Iu3 BpeMeHHbIX XapaKTepUCTHK (TlepexofHOM), AUHaMUUeCKHI YaCTOTHBIN
aHa/nu3, IMHaMUUeCKWi aHaIu3 Ha yAapHyIo HarpysKy, AMHaMUUeCKUid aHa/ln3 C1ydaifHbIX BO3ZeHCTBUIA.
VccnenoBanye UyBCTBUTENBHOCTH M ONITUMU3ALIMS KOHCTPYKLIUH.

[vHamuueckye aHanu3 BpeMeHHBIX XapaKTepUCTUK (TIepexoHoM).

JlnHaMy4yeCcKUil YaCTOTHBIN aHa/Iu3.

JlnHaMyyeckuii aHa/IM3 Ha y[,apHYH0 Harpysky.

[JuHaMyyeckuil aHa/iW3 ClyvaliHbIX BO3ZeCTBUI.

IvHamMuyecKuii aHaMM3 TapMOHUYECKUX KOsieOaHW.

MojambHbIN aHaIH3.

MoganbHbIM aHaIu3 € rpejHarnpsHkKeHueM.

AmnHanm3 yacToThl pe30HaHCa KaMepTOoHa.

[nHaMyyeckuil aHanu3 y3na.

[IpoBefeHue aHa/MM3a JOKA/JIbHOM UyBCTBUTE/ILHOCTH.

[TpoBeseHune aHaMM3a I7100a/IbHON UyBCTBUTETLHOCTH.

CpaBHeHUe TOYHOCTH Pe3y/bTaToB OfHOMPOXOLHOM Y MHOTOIIPOXOJHOM aflanTaruy.

[TpoyHOCTHOM pacyeT MOIMITHUKA.

Amnanus maryHa.

MopenupoBaHue Criel{iaIM3MPOBaHHOTO MHCTPYMEHTA U CTeLfiai3UpOBaHHON OCHACTKH IpY 00paboTke
3arOTOBKH Ha TOKAPHOM CTaHKe.

MopenupoBaHue 1 OLieHKa MPOYHOCTH KOJ/IbLia, YCTaHOBAEHHOTO B TPEXKY/IaUKOBOM TaTpOHe.
MogenpoBaHye TeMIlepaTypHOIO [10/1s1 ClleljMaau3UupOBaHHOIO HMHCTPYMEHTA U ClleljiaIu31upOBaHHON
OCHACTKHU.

MogenpoBaHue TeMIiepaTypHOU ZedopMaLiuu crieL{dasM3upoBaHHOTO MHCTPYMEHTa U CIieliann3upOBaHHON
OCHACTKH.

3auer

OOyuaroumiicss UMeeT TPaBo Ha Mo/IydeHre MUHUMAaJIbHOM TTOJIOKUTE/TBHOU OL|eHKH TIPH Y C/IOBUN
YCIEITHOTO TTPOXOKEHHSI TEKYIIIero KOHTPOJIS yCIIeBaeMOCTH B )OpMe TMarHOCTHUeCKOW paboThI B
COOTBETCTBUHU C rpauKoM pasgena 4.
[171s1 oSy YeHusi OLIeHKH «3auTeHOo» 00yyJaroiieMycsi HeoOXOJUMO BLITSHYTE OH/leT, BK/TIOYArOIIWi B cebsi TpH
CJTy4aiiHBIX BOTIPOCA U3 TIepeyHsl, ¥ JaTh Ha HUX Pa3BEPHYTHINM 0TBeT. [Ipy 0TBeTe Ha BOMPOCHI 00yUarOL[HIACs
JIO/DKeH J1eMOHCTPUPOBATh:
- CHCTeMaTH3UPOBaHHbIe, [TyOOKKe U MOMHBIe 3HAHKS 110 BCeM pa3zesiaM JUCLIUIMHBL, a TAKKe TI0 OCHOBHBIM
BOITPOCAaM, BBIXOZISIIIIM 3a ITpe/iesibl y4eOHOMH porpaMMel;
- TOYHOE UCITI0/Ib30BaHNe HayYHOM TePMHUHOJIOTMH, CUCTeMaTHYeCKH FPaMOTHOE 1 JIOTHYeCKH NpaBUIbHOe
W3JI0)KeHHe OTBEeTa Ha BOIIPOCHI;
- be3ympeuyHoe B/a/ileHre UHCTPYMeHTapueM yueOHOM JUCLUTUTUHBI, yMeHre ero 3¢ QeKTUBHO UCIOIb30BaTh B
[IOCTaHOBKE HayUHbIX U [IPAKTUUECKUX 3a/iauy;
- BIpP@KeHHasi CIIOCOOHOCTh CAMOCTOSITE/ILHO 1 TBOPYECKH pelllaTh CJIOKHbIe TIPOOIeMbl ¥ HeCTaH/lapTHBIe
CUTyaLi;
- TIOJTHOE Y IIyDOKOe yCBOeHre OCHOBHOM U IOTIO/THUTE/ILHOM JINTepaTyphl, pEKOMeH/I0BaHHOH paboueii
TpOrpamMmoi Mo AUCLIUIINHE;
- yMeHHe OPUeHTHPOBAThCS B TEOPUSIX, KOHLIENLMSAX W HallpaB/IeHUX AUCLUIIMHBI U JaBaTh UM KPUTUUYECKYIO
OLIeHKY, UCII0/1b3Ys1 HayuHble JOCTYKEHUs APYTUX AUCLUIIINH;
- aKTUBHOE y4acTHe B TPYIIIOBBIX 00CYK/JeHUsIX, BBICOKUM YPOBEHb Ky/IbTYPbI MCIIOTHEHHS 3a/laHHH;
- BLICOKUI YPOBeHb C(hOPMHUPOBAHHOCTH 3asiBIEHHBIX B paboueli mporpaMmMe KOMIEeTeHIIUH.

OLIeHKY «He 3auTeHO» TIo/Ty4yaeT 00yJaroIiyii B cydae:
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- (pparmeHTapHBIE 3HAHUS TI0 AUCLIUTUINHE,;

- OTKa3 OT OTBeTa (BBITIO/THEHHUS TMCbMEHHOW paboThl);

- 3HaHWe OT/e/IbHBIX UICTOYHHKOB, PeKOMEH/J0BaHHbLIX paboyeli MporpaMMoi 10 AUCLIUTIIMHE;
- HeyMeHHe MCT0/b30BaTh HayuHyl0 TePMHUHO/IOTHIO;

- Ha/IMuKe rpyObIX OIMOO0K;

- HU3KUM YPOBEHb KY/BTYPhI UCIIO/THEHHUS 3aJjaHUM;

- HU3KUU ypoBeHb CHOPMUPOBAHHOCTH 3asiBJIEHHBIX B paboueli MporpaMMe KOMITEeTeHI N
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eAMHMI]

BCET'O

AyauTopHbBIe
3aHATHS B
KOHTAKTHOH
dopme

BCEI'O
IIpakTHueckue
3aHATUA

CamocrosiTesibHas
paboTa CTyAeHTOB

dopmupyemas
KoMmIieTeHIiusA, %

I1K-94

I[ICK-1.16

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

11

Pa3pen 1. Maremaruueckoe
Moje/TMpOBaHNe, HH)KeHepPHbIA aHa/Tu3.

12

Bomnpocsl/
3a/laHus
T10 TeMaM
113,
Bormpocsl
K 3aueTy

11

Pa3pen 2. CTaTuuecKud aHa/Iu3.

20

14

25

20

Bonpocsl/
3a[,aHuUs
0 TeMaMm
113,
Borpocst
K 3auUeTy

11

Pazpen 3. TersioBoi aHa/IM3.

24

16

25

15

Bomnpocsl/
3a/jaHus
T10 TeMaM
I13,
Bormpocsl
K 3aueTy

11

Pa3pen 4. [lunamMuueckuii aHaaus.

26

18

20

25

Bomnpocsl/
3a[,aHuUs
0 TeMaMm
113,
Borpocst
K 3auUeTy

11

Pazpgen 5. CTaHapTHbIE HCC/IEA0BAHUSA U
ONTHUMH3ALMA B MEDKEHEPHOM aHa/In3e.

26

18

15

20

Bomnpocsl/
3a/laHus
T10 TeMaM
I13,
Borpocsl
K 3aueTy

Bcero 3a 11 cemectp

108

34 34

74

100

100

Bcero no gucurinae

108

34 34

74

100

100

20
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