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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

[enwn ocBOCHHMSI TUCITUTUIAHEI:

(hopMupOBaHHE Y 00YJIAIOIINXCSI KOMIIETCHIIUN B COOTBETCTBUH C (peieparbHBIMU
roCy/IapCTBEHHBIMU 00pa30BaTEeIbHBIMY CTaHapTaMU 10 HanpaBiieHuto «[IpukiagHas MeXaHUKay, a TAaKKe
MO3HAKOMUTH CITyIIaTeNiel C COBPEMEHHBIMHU IIPOOJIeMaMU | 3a/1a4aMHi MEXaHUKH, C aKTyaTbHBIMU
HATPABICHUSMU PA3BUTHS COBPEMEHHON MEXaHUKH Je(hOPMUPYEMOTO TBEPAOTO TEJIa U MEXaHUKH
KUJKOCTHU U Ta3a; aTh MPEACTABICHUE O TIOJI0KEHUH MEXaHUKH B COBPEMEHHOM HAayKe, O IPHIIOKECHUIX
pe3yNbTaTOB (PyHIAMEHTAILHON MEXaHUKH B COBPEMEHHOM TEXHUKE M MHHOBAI[MOHHBIX TEXHOJIOTHUSX, IaTh
MPEJICTABICHHUE CITYIIATEIISIM O MEXIUCIUTITMHAPHBIX CBSA3SIX MEXAHUKH U APYTUX 00JIaCTIX

€CTCCTBO3HAaHMA.

3aﬂa‘laMI/I OCBOCHMS NUCHUILIMHBI SABJIACTCA OXBAT Kpyra BOIIPOCOB, CBA3aHHBIX C ano6peTeHHeM
3HaHI/If/'I, YMCHI/II\/'I 1 HAaBBIKOB, PCAJIM3YEMBIX B IIPOLECCE PCHICHUS IMPUKIAAHBIX 3a1a4 Ha CTaAun
IMPOCKTUPOBAHHUA C UCITIOJIB30BAHUEM COBPEMECHHBIX METOJ0B BBIYMCIIMTEILHON MEXaHUKH.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUSA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko n HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JTHCLUILINHE, 00eCTIeYnBaloIIne JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben
PUMEHSITh
€CTeCTBEHHOHAYYHBIC U
OOIICH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIPO(HeCCHOHATILHOM
JIEATEIBHOCTH

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
U XUMUYECKHUE TPOIIECCHI,
MPOTEKAOIINEe Ha 00BEKTE
npodeccuoHanbHOM
JESITEIIbHOCTH

3HAeT

oO011He MpeICcTaBIeHHs O €CTECTBEHHOHAYUHBIX
3aKOHaX, METOIaX MOJICITUPOBAHMS

yMeeT

MPUMEHATh  METOJIbI  MaTEMaTHYECKOIO
KOMIThFOTEPHOTO MOJICITUPOBAHUS B
TEOPETHYCCKHUX H
PacYeTHO-IKCIIEPUMEHTAIBHBIX
HCCIIEN0BaHUAX

BJIAJICET

METOJaMH OpraHM3alud MaTeMaTH4eCKoro u
KOMITHIOTEPHOTO MOJICIIUPOBAHUS

=

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
0O0IIenHXCHEPHBIC 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS
B IpOeCCHOHATIBHOM
JEATENLHOCTH

OIIK-1.2 Onpenenser
OCHOBHBIE XapaKTePUCTUKU
¢u3uyeckoro mnporecca
(sIBNIEHMST), XapaKTEPHOT'O JUIs
00BEKTOB PO eCCHOHATBHON
NesITeIbHOCTH, HA OCHOBE
TEOPETHUYECKOTO
(9KCIIEpPUMEHTAIILHOTO)
UCCIIEI0BaHMS

3HaeT
paBujia n yCJioBuUs 9KCILTyaTalluu
COBPECMCHHBIX CpeaACTB BBIYHCIIUTEIILHOM

TEeXHUKH, 000py/l0BaHUs U MPUOOPOB Ha Oasze
KOMIIBIOTEPOB

ymeer

ONPENENATh  OCHOBHBIE  IMApaMeTpbl U
TEXHOJIOTUYECKUE XapaKTEPUCTUKHU
BBIUHCIUTENBHBIX CUCTEM, OOOPYIOBAaHUS U
npubopoB  Ha  0a3e  BBIYHCIUTEIBHBIX
YCTPOMCTB

BJIajeer

METOIaMH1 aHanusa [apaMeTpoB u
AKCIUTYyaTalMOHHBIX XapaKTEPUCTUK

BBIYUCIIUTENLHBIX CUCTEM, 000PYIOBAHUS U
npubopoB  Ha  0a3e  BBIYHCIUTEIBHBIX
YCTPOMCTB




OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS,

OIIK-1.4 IIpeacraBnser
bu3ndecKuil (XUMHIECKHIN)
npoiiecc (SBJICHUE),
MPOTEKAIOMINN Ha 00BEKTE

3HaeT

0a3oBble MIPUHIIUIIBI MIOCTPOCHHUS
BBIUHCIUTENBHBIX CHUCTEM M HX MPUMEHEHHE
JUTSL peleHus npodeccrnoHalbHbIX 3a7a4

METO/Ibl MAaTEMaTUYECKOIro | MpodeccHoHaNbHOM ymeeT
aHaJIM3a U MOJICIMPOBAHUS | IEITEILHOCTH B BUJIE ONpENIEeTATh TapaMeTpsl M XapaKTEePUCTUKU
B IpO(heCCHOHATEHON ypaBHEHUI(1) Pa3TUYHBIX BEIYUCIUTEIBHBIX M YIIPABIISIOIINX
JeATEIILHOCTH CHCTEM
BJIa/IeeT
HaBBIKAMH HOJITOTOBKH 0030pHBIX
HAyYHO-TEXHMYECKUX OTYETOB B 00JacTu
BBIYHCIIUTEIILHBIX CUCTEM
OIIK-1 Cnocoben OIIK-1.6 Ocymectsisier 3HaeT
IPUMEHSTh pelIeHre MaTeMaTHIECKOTO METO/BI OpraHu3aIiH napaieIbHON
€CTECTBEHHOHAYUYHbIE U ypaBHEHUS 00paboTku nHpOpMaIIH
OOLIEMH)KEHEPHbIE 3HAHUS, ymeer
METO/BI MAaTEMATHYECKOTO omnpenenuth  APPEKTUBHOCTh  MPUMEHEHHS

aHaJIM3a U MOJICIIMPOBAHUS
B IIPO(HeCCHOHATTLHOM
JCSITEBHOCTH

BEKTOPHBIX BBIYMCIUTEIBHBIX CHUCTEM IS
peleHNs] KOHKPETHOW 3a/1a4u

BJajaeeT
METOJaMHU OLCHKHU MMPpEaACIIbHBIX
XapaKTCPUCTHK napauiCIbHbIX

BBIYUCIIUTCIBHBIX CUCTCEM

OIIK-2 Cnocoben
IPUMEHSTh OCHOBHBIC
METOMBI, CIIOCOOEI 1
CpEJCTBA MOJTy4YEHUS,
XpaHeHus, nepepaboTKu
uH(popMauu

OIIK-2.1 lemoHCTpUpYET
MMOHWMAaHHE TTPUHIIUIIOB

(G YHKIMOHUPOBAHUS
MH()OPMAIIMOHHBIX CUCTEM B
chepe mpodeccruonanTbHON
JeSTEIbHOCTH

3HaeT
TUTIOBBIC METOJIbI W aJNTOPHTMBI ITUPPOBOIMA
00pabOTKH CUTHAJIOB

ymeer
PUMEHSTh COBpEMEHHbBIE
CHenualn3upoBaHHbIE BBIUMCIIUTEIbHBIC

ycTpoicTBa 1IupoBOit 00pabOTKH CUTHATIOB
BJajieeT

MeTOI[I/IKOfI IMPUMCHCHUA COBPEMCHHBIX
cpeacts 1udpoBoil 00pabOTKH CHUTHAJIOB B
MPUKIAIHBIX 33/1a4aX

OIIK-2 Cnocoben
HIPUMEHSTh OCHOBHBIE
METO/IbI, CIOCOOBI U
CpEeJCTBA MOJTyYEHUS,
XpaHeHus, nepepaboTKu
uH(bopMauu

OIIK-2.2 JleMoHCTpUpYET
NOHUMaHHe 001acTH
IIPUMEHEHHUS
CHeralIn3upOBaHHbBIX
MH(OPMALIMOHHBIX TEXHOJIOT U
Y TIPUKJIAJTHOTO TPOrPaMMHOTO
o0ecrieueHus

3HaeT
OCHOBHBIE HarpaBJIeHUS pa3BUTHSA
apXHUTEKTYpBhI napaiesIbHbIX

BBIYUCIUTCIIBHBIX CHCTEM JIA 3(1)(1)6KTI/IBHOFO
pemieHus 3agad oO0paboTku HHoOpManuu M
YIIPaBJICHUSA

ymeer

MPOU3BOJUTL  pPa3pabOTKy  KpUTEpUEB U
OCYIIECTBIIATH CpPaBHUTEIIBHBIN aHaIu3
BBIYMCIIUTENIBHBIX U YIPABJISIOINX CUCTEM
BJIaJeeT

HaBBIKAMH MIOATOTOBKH AHAJIMTUYECKUX
HAayYHO-TEXHUUYECKUX OT4YETOB B o0nactu

BBIYHUCIINTCIBHBIX CUCTEM




OIIK-2 Cnocoben
MPUMEHSTh OCHOBHBIC
METOMBI, CIIOCOOKI 1
CpEeJICTBA TIOJTyYCHHUS,

XpaHeHus1, nepepaboTKu

uHpopmanuu

OIIK-2.3 JIeMOHCTpUpPYET
IPUMEHEHNE
CHEIHaIN3UPOBAHHOTO
MIPOrpaMMHOTO 00eCTIeUeHHUs B
COOTBETCTBUHU C 33/IaHUEM

3HaeT

NpOTpaMMHBIE W amlapaTHbIC CPEICTBa LIS
s pexTuBHON peanu3anuu aITOPUTMOB
udpoBoit 06pabOTKH CUTHAIIOB

ymeeT

UCITIOJIb30BaTh COBPEMEHHBIC IPOrPaMMHBIC
MaKeThl Ui  MOJICIIMPOBAHUS  AITOPUTMOB
rdpoBoit 06pabOTKH CUTHAIIOB

BJajieeT

METOAMKON MPOCKTHPOBAHUS
IPOTPaMMHO-aINapaTHBIX CPeACTB HU(POBOIt
00pabOTKH CHUTHAJIOB

OIIK-4 Cniocoben OIIK-4.1 Onpenensier 3HaeT

MOHUMATh TPUHIIUIIBI nepeveHb 3aaa4 JUIs nocjaeHue JOCTHKEHUS B obnacTu

paboThI COBPEMEHHBIX JOCTH>KEHUS TIOCTABIICHHOM MPUKIIATHON MEXaHUKHU

UHPOPMAIIMOHHBIX eJIU C TPUMEHEHHEM ymeeT

TEXHOJIOTUH U UH(POPMALMOHHBIX TEXHOJIOTUH |CTaBUTH 3a7a9u " UCTIOJIb30BATh

UCTIOJIb30BaTh UX JUIS (bu3nKO-MaTeMaTHIECKUN ammapar ISt

peleHus 3a1a4 pelIeHHs TOCTABJICHHBIX 3a/1a4

npodeccuoHaIbHON BJajieeT

JeSITeTbHOCTH criocobamu peteHus MIOCTaBJICHHBIX
NPUKIAJAHBIX W OKCIIEPHUMEHTAIBHBIX 3a7ad,
METOAAMH  HMHTEPIPETAUN  IMOJYYSHHBIX
pe3ysIbTaToB

OIIK-4 Cnocoben OIIK-4.2 Ilpennaraet crnoco0 U |3HaeT

MMOHUMATh TPUHLIUIIBI
paboThI COBPEMEHHBIX
nH(}OpMaITMOHHBIX
TEXHOJIOTUI 1
HCIIOIB30BaTh UX JJIs
peleHus 3a1a4y
npodeccuoHaNbHOM
JIeITeIbHOCTH

CpECTBO pEelIeHUs 3a/1aun
npodeCcCHOHATbHON
JIEATEIBbHOCTH C YUYETOM
BO3MOKHOCTEH
UH(OPMAIIMOHHBIX TEXHOJIOTHI

MCTOJbI ITOCTPOCHUA NUCKPCTHBIX CXEM 3aJ1a4,
B TOM 4YHCJIC — MCTOJA B3BCHICHHBIX HCBA3OK,
MECTO raHCpKI/IHa, BapUALIMOHHBIC IIPUHIIUIIBL
MCXaHHUKHU CIINTOIIHBIX cpea,
I/IHTerO'I/IHTepHOJ'ISII_[I/IOHHLII\/’I MCTOA, MCTOIbI
I'paHUYHBIX UHTCTPAJIbHBIX ypaBHeHI/Iﬁ u 1p.

ymeeT

peann30BbIBAaTh JUCKPETHBIC MOJIENN 3a/1ad
MEXaHUKH cpeicTBaMu
CAD/CAM/CAE-cucreM

BJIajieeT

HaBBIKAMH MMOCTaHOBKH u pelieHus

MYJIbTHAUCHUIIIIMHAPHBIX CBA3AHHBIX 3a1a4




OIIK-4 Cnocoben OIIK-4.3 CocrasiseT

MOHUMATh MTPHHIIUTIBI QITOPUTM PELICHUS
paboThl COBPEMEHHBIX chopMyTUpOBaHHOM 3a7a9n
nH(}OpPMaAITMOHHBIX

TEXHOJIOTHI U
HCIOJIL30BATh UX I
pelIeHUS 3a1a4
npodecCHOHATbHON
eITEIbHOCTH

3HAEeT
TIPUHIIATIBI MTOCTPOCHUS JTUCKPETHBIX
MaTeMaTHYECKUX MoJeel
(hU3UKO-MEXaHUIECKUX MIPOIIECCOB c
HCIOJIL30BAHHEM YHCJIEHHBIX METOJIOB
MEXaHUKHU

yMeeT

MIPOCKTUPOBATH n pa3pabaThiBaTh
IporpaMMHBIE  MPOAYKTBI WU  MOAYIH B
M3BECTHBIX MIPOrPaMMHBIX

CAD/CAM/CAE-cucremax, OCYIIECTBIIATh
rnepenadyy  MoOJAENeM M JaHHBIX  MEXKIY
CAD/CAM/CAE-cucremamu

BJIa/I€ET

HaBbIKAMU PabOThl B HHKCHEPHOM IAKETE
ANSYS Workbench: mnpoBenenue THIOBBIX
MEXaHHYEeCKUX PAaCYeTOB Ha  IPOYHOCTH,
ONTHMHU3AIMOHHBIX pacyeTos,
B3aMMOJIEMCTBUSL a0CONIIOTHO JKECTKHUX TeEll,
KOHTaKTHBIX B3aUMOJCHCTBUM

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JanHast ucuuiuiviHa (MOAyib) BKiItoueHa B biok «lucuumnunel, Monyan» b1.0.30 ocHoBHOIM
npodeccuoHabHOM 00pa3zoBaTebHOM porpammel 15.03.03 TlpukiiagHas MeXaHUKa U OTHOCHTCS K
00s13aTeIbHOM YacTH Y4eOHOTO TUIaHa.

Ne Mo LeCTR N — Konx n HanMeHOBaHME HHIMKATOpa
/o pea YIOUHE JHch JIOCTUKEHUS] KOMIIETEHIIUU
1 |BrerunciaurensHas MeXaHUKa I1K-2.2, I1K-3.2
OIIK-2.3, OIIK-3.4, OIIK-3.5, OIIK
-5.1, OIIK-9.1, OIIK-11.1, OIIK-
n i 11.2, OIIK-11.3, OIIK-11.4, OIIK-
2 POEKTHPOBAaHUE HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHUECKUX 13.1, OIIK-13.2, OITK-13.3. IK-1.1,
MAUUHE I I KOMITOHEHTOB TK-1.2, TIK-1.3, [K-1.4, [TK-1.5,
IK-1.6, I1K-1.7, T1K-1.8, T1K-1.9,
I1K-1.10, TTK-1.11
3 |IIporpaMMHBIE CHCTEMBI HH)KEHEPHOTO aHAIIN3a [IK-4.5, TIK(11)-1.1

I[J'If[ HN3YUCHUA TUCHUIITIUMHBI 06y‘-IaI-OIHI/I€C$I JOJIZKHBI 06J'IaJIaTI) 3HAHWSMHU, YMCHUSAMU U HABbIKaMH,
MOJIYYCHHBIMU NIPU U3YUYCHHUU CICAYIOINUX TUCHUILIINH:

BrraucnurenpHas MeXaHUKa

HpOGKTHpOBaHI/IG HA3€MHBIX TPAHCIIOPTHO-TEXHOJIOTHYCCKUX MAIllMH U X KOMIIOHCHTOB

[IporpaMMHBbIe cHCTEMBI HHKEHEPHOTO aHAN3a




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenoaaparesieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 8
NOATOTOBKY
KonTakTHas padora 64 64
Jlexumnonnsie 3ausaTus (JIex) 32 0 32
IIpaktuueckue 3ausatus ([Ip) 32 0 32
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAIINY TI0 KypCOBO paboTe (TIPOeKTy), 1 1

KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3ayeTa C OICHKO; 3aImTa KypcoBoil paboTh 0,25 0,25
(mpoexkta); cnaya KOHTpONbHBIX padot (PI'P))

KOHTaKTHasA paGOTa Ha aTTeCTalluIo B CCCCHUIO

0,25 0,25
(KoHCYyNbTaLIUA TIepeI DK3aMEHOM H cllada
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositesibHast padota (CP) 87,75 87,75
O061as TPY10eMKOCTh JUCHUNIITUHBI (MOTYJIs1)
yacel: [ 180 180

3a4eTHbIC eIUHHIbI: 5 5




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHUAM), Hac. Kox
o UHAUKaTOP
= a
Ne Pasnens! JUCHUTUIHHE] ‘;3 fleKIpH 13 P CP Beero, JIOCTHIKEHH
8 U3 HUX U3 HUX U3 HUX qac' !
Ha Ha Ha KOMIICTCHI]
BCEro [paKTi- BCEro [paKTi- BCEro TpaKTH- Hn
YECKYIO YECKYIO YECKYIO
oaro- oaro- oaro-
TOBKy TOBKy TOBKy
1. |1 pa3nen. Yucnennoe
MOJICTTUPOBaHUE B HAYKE U
TEXHHUKE
YucnenHoe MOJIeTMpOBaHKE OINK-1.1,
1.1 8 | 10 10 28 48 OIIK-1.2,
MPUKJIATHBIX 3a/1a4 OITK-1.4
2|2 paznen. [lakeTsl mpUKIaIHBIX
porpamm
Komnberorepnoe
MOJICTTUPOBAHUE 3a]1a4 OIIK-1.6,
2.1. [ MexaHUKHU C UCIIOJIBL30BAHUEM 8 [ 10 10 28 48 OIlIK-2.1,
MaKeTOB MPUKIATHBIX OIIK-2.2
porpamm
Hcmonn30BaHue S36IKOB OIK-2.3
MIPOrPaMMHUPOBAHUS BEICOKOTO ’
2.2. | ypOBHS, IIPU PEIICHUH 3a/1a4 8 | 12 12 3]57 95,75 83%:2%’
MEXaHHUKH 1e(popMHUpyeMOro OIK- 4 3’
TBEPAOTO TeJia
3. |3 pasnmen. nas koHTakTHas
pabota
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.6,
3.1. | Unas xoHTakTHas pabora 8 1,25 835:5%’
OIIK-2.3,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
4. |4 pasgen. Kontpoinb
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.6,
4.1. | Dx3aMmeH 8 27 835:3%
OIIK-2.3,
OIIK-4.1,
OIIK-4.2,

OIIK-4.3




5.1. JIexuuu

Ne
pasng

HaumenoBanue paznena
U TEMBI JEKIIUMN

HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

YucneHnoe
MOJIETIUPOBAHUE
MIPUKJIAIHBIX 3a1a4

YuciieHHOe MOICTMPOBAHUE TTPUKJIAAHBIX 33129

VYpaBHEHUS ¢ YaCTHBIMH IMPOU3BOIHBIMU KaK OCHOBA MPUKJIATHBIX
MaTeMaTUYECKUX MOJICNICH. XapaKTepHble 0COOCHHOCTH MaTeMaTHYECKUX
MoOJIeNIel peaIbHBIX CIIOXKHBIX 3a/1a4: MHOTOMEPHOCTh, HEJIMHEWHOCTb,
HEPETYJSIPHOCTh 00J1acTH, HeW3BeCTHas rpanuia. McciaenoBanue
MaTEeMaTHYECKUX MOJIEJICH C MTOMOIIBIO BEIYUCIUTEIBHBIX cpeacTB (OBM
Y BBIYHMCIIUTEIbHBIE MeTOIbI). [I[puMeHeHne pa3HOCTHBIX METOI0B
pEIICHUS 3a/1a4 MAaTeMaTHICCKON (U3UKHU JUTsl H3YICHHS] MAaTEMaTHIECKUX
Mozenel. TpeOboBaHMs K Pa3HOCTHBIM CXEMaM: alMpOKCUMAIIHS,
YCTOMYHUBOCTb, ACUMIITOTHYECKAS YCTOMYUBOCTD, 3 PEKTUBHOCTBD,
OJIHOPOJTHOCTh, KOHCEPBATUBHOCTh, BOBMOYKHOCTh JIOCTATOYHO MTPOCTOTO
000011IeHIST HA MHOTOMEPHBIN CITydaid, BO3MOKHOCTh pacriapaijicIMBaHus
aIToOpUTMa IS pean3alliy Ha apayuieabHbIX DBM, TEXHOJIOTHYHOCTD.

Komnerorepnoe
MOJICJIMPOBAHUE 33]1a4
MEXaHUKH C
HCII0JIb30BaHUEM
MaKETOB MPUKIIATHBIX
IpOrpaMm

KomneloTepHoe MoJienpoBaHue 3a/1a4 MEXaHUKHU C UCIIOJIb30BaHUEM
MAKETOB MPUKIIAIHBIX IPOTrpaMM

OO61as XapakTepUCTHKA TAKETOB MPUKJIAJHBIX IPOrpaMM st
MOJICJINPOBAHUS 3a/1a4 MEXaHUKH. Y CTPOMCTBO MTAKETa IPOIPAMM.
[IpaBuiio npoBeneHus: BbIYMCICHUN. Bu3yanu3anus pe-3yJabTaToB
pacyeToB.

O0630p nmakeToB Mporpamm i 3a1a4 MEXaHUKH CIUIOIIHBIX CPE]I.
Hasnauenue u Bo3moxxkHoctu rmaketoB ABAQUS, ADINA, ANSYS,
DYNA2D/3D, JAS3D, NASTRAN, NIKE2D/3D, PRONTO3D.

0O0630p makeToB Mporpamm i 3aj1a4 ruapoanHaMuku. Haznauenue u
Bo3Moxkuoctr naketoB ANSYS, CFX-5, COYOTE, FIDAP, FLUENT,
LINFLOW, NASTRAN, STAR-CD.

Hcnonp3oBanue makera ANSY'S juist perieHus 3a1a4 MEXaHUKH
paspyuieHus. Ynopyras 3a1a4: pacyeT KodhOUIIMEHTOB HHTEHCUBHOCTH
HaNpPsDKEHUH METOZ0OM alllIpOKCUMALlMU TIepeMEIIeHN 0eperoB TPEIIrHBbI.
[IpsiMoit MeTO1 BRIYUCIICHHS J-UHTErpajia U pacueT KodhPuimeHTon
MHTECHCUBHOCTH HANpPsDKEHUM. Y IpyromacTuyecKas 3a1aua.
Tepmoympyras 3agaua. OcHoBbl s3b61ka APDL. Mcnonbs3oBanne APDL s
co3nanus MakpocoB. LllngpoBanue makpocos. Ilepeuens komang APDL

Hcnonp3oBaHue S3bIKOB
MPOTPaMMHUPOBAHHUS
BBICOKOI'O YPOBHS, IIpU
pelIeHNH 3319
MCEXaHUKHN
nehopMupyeMOTo
TBEPJIOTO Tela

Hcnonb3oBaHue A3BIKOB IPOIrPAMMHUPOBAHMS BBICOKOTO YPOBHS, IIPH
pelIeHnH 3a/1a4 MEXaHUKH e(hOPMHUPYEMOro TBEPIOTO Tea
Hcrnonbs30BaHne A3bIKOB IPOrPAMMHUPOBAHUS BEICOKOTO YPOBHS IIPU
pELIeHNH 3a]1a4 MEXaHUKHU Ae(pOopMUpPyeMOro TBEpAOro Tena. Pemenune
3ama4 B cpene Microsoft QuickBasic. Pemenne 3amau B cpene Turbo
Pascal 7.0. OcHoBHble cBenenust o Turbo Pascal 7.0. [Tpumeps! perienus
3ama4 B cpene Turbo Pascal 7.0

5.2. IlpakTuyeckue 3aHsITUS

HanmenoBanue pasaciia

pJ;fSQJI H TEMBI HpaKTIf‘leCKI/IX HanmeHnoBanue u cofep:kaHue NpakTUUECKUX 3aHATUN
3aHATHH
YucrieHHOE MOICTUPOBAHNE TTPUKIIAAHBIX 33729
YpaBHEHHsI C YaCTHBIMH MIPOU3BOJIHBIMU KaK OCHOBA IMPUKJIATHBIX
YuciaeHHoe MaTeMaTUYeCKUX MOJIENIe. XapaKTepHbIE 0OCOOCHHOCTH MaTeMaTHIECKUX
1 MOJIETTUPOBAHUE MOJIeNIel peaTbHBIX CIIOXKHBIX 33/1a4: MHOTOMEPHOCTh, HEITMHEHHOCTb,

MPUKJIAAHBIX 3aaa4

HEpEeTyJISPHOCTh 001acTH, HeM3BecTHas rpanuia. Mccnenosanue
MaTeMaTUYECKHX MOJIEJIEH C TIOMOIIBIO BEIYUCIUTEIBHBIX cpeacTB (OBM




Y BBIUUCIIUTENIbHBIE METOIbI). [IprMeHeHne pa3HOCTHRIX METO/IOB
pelIeHns 3a/1a4 MaTeMaTH4eCKON (DU3UKH 711 U3yUeHUSI MaTeMaTHYeCKUX
Mozeneid. TpeboBaHus K pa3HOCTHBIM CXEMaM: amnmpoOKCUMAIus,
YCTOWYUBOCTb, aCUMITOTHYECKAS] YCTOWYUBOCTD, 3 (HEKTUBHOCTH,
OJTHOPOJHOCTh, KOHCEPBATUBHOCTbH, BO3MOKHOCTh JIOCTATOUYHO MPOCTOTO
0000111eH!S] HA MHOTOMEPHBIH ClTydail, BO3SMOXKHOCTb pacrapajieIuBaHUs
aIrOpuTMa JIJIs peaiu3aluu Ha napauieabHbIX OBM, TeXHOIOTrHYHOCTD.

Komnerorepnoe
MOJICIINPOBaHUE 3a]1a4
MEXaHUKU C

Kommnbsroreproe MoaenpoBaHue 3a1a4 MEXaHUKH C HUCIIOJIb30BAHUEM
MaKETOB MPUKJIAIHBIX MPOTPaMM

OO01mas xapakTeprCcTHKA IMAKETOB MPHUKJIATHBIX TIPOTPaMM IS
MOZCJIIMPOBAHNUs 3314 MEXaHUKU. Y CTPOMCTBO IMaKeTa IIPOrpaMM.
[IpaBuno npoBeneHus BIUUCICHUI. Bu3yanuzamus pe3yabTaToB
pacyeTos.

O0630p makeToB Mporpamm JJist 3a7a4 MEXaHUKH CIUIOIIHBIX CPEI.
Hasnauenue u Bo3moxkHoctu nmaketoB ABAQUS, ADINA, ANSYS,
DYNAZ2D/3D, JAS3D, NASTRAN, NIKE2D/3D, PRONTO3D.
O0630p makeToB MpoOrpamMm s 3a/1a4 TuapoanHaMuku. HazHauenue u

2 HCIIONB30BAHHEM Bo3MmoxkHocTH naketoB ANSYS, CFX-5, COYOTE, FIDAP, FLUENT,
[1aKETOB IIPUKIIAAHBIX LINFLOW, NASTRAN, STAR-CD.
IpOrpaMm Hcnonp3oBanne makera ANSY'S s pemenns 3agad MEXaHUKH
paspymieHus. Ypyras 3aad: pacdeT K03(QPUIMEHTOB UHTCHCHBHOCTH
HaINpsLKEHUH METOJIOM allllpOKCUMALIUY NIEpEMELIEHUI OeperoB TPEIIUHBI.
[TpsiMoii MeTO T BEIUMCIICHHSI J-MHTErpajia | pacueT KO3PPUITMCHTOB
WHTEHCUBHOCTH HAIPSDKEHUIM. YTIPyromiacTuyeckas 3ajgaya.
Tepmoynpyras 3anada. OcHoBsl si3bika APDL. Mcnons3oBanue APDL st
co3manus MakpocoB. [lIudposanne makpocos. [lepeuersr komang APDL
Wcnonb3oBanue s3pikoB | VICTIONb30BaHKE SA3BIKOB MTPOrPAaMMHUPOBAHUS BBICOKOTO YPOBHS, IIPU
IPOrpaMMHUpOBaHusi | PELICHHH 3a/1a4 MEXaHUKH 1e()OPMUPYEMOTO TBEPJOrO Telia
BBICOKOTO ypoBHs, nipy | VICIOJIB30BaHNE S3bIKOB IPOrPaMMHUPOBAHHsI BBICOKOTO YPOBHS IIPH
3 pelenny 3anaq peleHNH 33124 MEXaHUKH JieopMHUpyeMOro TBepaoro Tena. Penenue 3anau

MEXaHUKH
nedpopMUpyeMoro
TBEPJIOTO Tela

B cpene Turbo Pascal 7.0. OcnoBuble cBenenus o Turbo Pascal 7.0. ITpumepst
petenus 3a1au B cpene Turbo Pascal 7.0

5.3. CamocTosTenbHas paboTa 00ydaroMXCs

Ne
pasng

HaumenoBanue paznena
JUCHUITIIMHBI 1 TEMbBI

ConeprxaHue caMOCTOSATEIbHOM paboThI

Yucnennoe
MOJIETIUPOBAHUE
MPUKJIAJHBIX 3a1a4

UucnenHoe MOAEIMPOBAaHNE MTPUKIIAIHBIX 33124

VYpaBHEHHUsI ¢ YaCTHBIMH MPOU3BOJIHBIMU KaK OCHOBA MPUKIIATHBIX
MaTeMaTHYECKUX MoJIeeil. XapakTepHble OCOOEHHOCTH MaTEMAaTHUECKUX
MOJIeJiel pealbHBIX CIOKHBIX 33/a4: MHOTOMEPHOCTh, HEJIMHEHHOCTb,
HEepeTyIsIpHOCTh 00acTH, HeU3BecTHas TpaHuIa. MccinenoBanue
MaTeMaTUYECKUX MOJIENIEH C MOMOIIbIO BHIYMCIUTENbHBIX cpeacTB (OBM
Y BBIYMCIIUTENbHBIE MeTO1bI). [I[prMeHeHrne pa3HOCTHBIX METOI0B
perieHus 3a/1a4 MaTeMaTHIeCKON (DU3UKH JIJIST M3YUCHHUST MAaTEMATHIECKUX
Mozeneid. TpeboBaHus K pa3HOCTHBIM CXE€MaM: amlmpOKCUMaIus,
YCTOMYHUBOCTD, ACUMITTOTUYECKAS] YCTOMYMBOCTh, d(PPEKTUBHOCTD,
OJIHOPOJHOCTh, KOHCEPBATUBHOCTh, BO3MOKHOCTh JJOCTATOYHO MPOCTOIO
0000111eHNSI HAa MHOTOMEPHBIH cllydaii, BO3MOKHOCTb pacriapaieIuBaHus
IropuTMa JIJIsl peasiu3aliiy Ha mapayieabHbIX DBM, TEXHOTOTHYHOCTD.

KomnbrorepHoe
MOJICJIMPOBAHUE 33]1a4
MEXaHUKHU C

KomMmproTepHOe MOIeIMpOBaHUE 3a/1a4 MEXaHUKH C UCIIOJIb30BAaHUEM
[IAKETOB MPUKJIAJHBIX [IPOIPaMM
OO1m1ast xapaKTepUCTHKA MMaKETOB MPHUKJIAAHBIX TPOTPAMM JIJIs




HCII0JIb30BaHUEM
[IAKETOB IPUKJIATHBIX
porpamMm

MOJICJINPOBAHUSA 3a/1a4 MEXaHUKH. Y CTPOMCTBO MAKETa MPOrPAMM.
[IpaBuiio npoBeneHus: BIYKCICHU. Bu3yanu3zamus pe-3yabTaToB
pacyeToB.

0O0630p makeToB Mporpamm JUIs 3a7a4 MEXaHUKH CIIOLIHBIX CpPe.
Hasznauenne u Bo3moxkaoctr naketoB ABAQUS, ADINA, ANSYS,
DYNA2D/3D, JAS3D, NASTRAN, NIKE2D/3D, PRONTO3D.

0O0630p makeToB Mporpamm s 3afad ruipoauHamMuku. Haznauenve u
Bo3MoxxkHOocTH nakeToB ANSYS, CFX-5, COYOTE, FIDAP, FLUENT,
LINFLOW, NASTRAN, STAR-CD.

Hcnonb3zoBanne makera ANSY'S miis pernenus 3aa4 MEXaHUKH
paspyuienus. Yopyras 3aiau: pacyeT Ko3()PpHUIHEeHTOB HHTEHCUBHOCTH
HANPSDKEHUH METOZIOM allpOKCUMAIIMHU TIEPEMEIICHI O€peroB TPEIIUHBI.
[Tpstmoii MeTOJT BEIYMCIICHHS J-HHTErpaia U pacueT KO3PPUIHCHTOB
MHTEHCUBHOCTH HAIIPSDKEHHUM. YTIPyromiacTuyeckas 3ajayva.
Tepmoynpyras 3angaya. OcuoBsl si3bika APDL. Vcnionb3oBanue APDL s
co3manus MakpocoB. llIudposanue makpocos. [lepeuens komang APDL

Hcnonn3oBanue S36IKOB
MIPOrPaMMHUPOBAHHUS
BBICOKOT'O YPOBHS, TIPH
pelieHuu 3a1a4y
MEXaHUKH
nehopMupyeMOoro
TBEPJIOTO Tesa

Hcnonb30BaHue A3BIKOB IPOIrPAMMHUPOBAHMS BBICOKOTO YPOBHS, IIPH
pelIeHnH 3a1a4 MEXaHUKHU e(hOPMHUPYEMOro TBEPIOTO Tea
Hcrnionb30BaHKE A3BIKOB IPOrPAMMHUPOBAHMS BBICOKOTO YPOBHS IIPU
pelIeHNH 33139 MEXaHUKHU Je(hOPMUPYEMOTo TBEpOro Teja. Pemenue 3amad
B cpeze Turbo Pascal 7.0. OcuoBnble cBenenus o Turbo Pascal 7.0. TIpumepsr
peteHus 3axa4 B cpeze Turbo Pascal 7.0




6. Meroauyeckue MaTepuaJibl 1JI51 CAMOCTOATEILHONH pad0Thl 00y4AIONIUXCSH MO AUCHHUILIAHE
(MoayJi10)

[IporpaMMoii TUCHUTUIMHBI TPEIYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX AaeTCs
OCHOBHOI cHCTEMaTHU3WPOBAHHBIN MaTepHall, U MPaKTUYECKUX 3aHITUH, TPEANOoaralonuX 3aKperieHue
M3Y4YEHHOTO MaTepuana u (opMUPOBaHHE Y 00yJarOIINXCs HEOOXOJUMBIX 3HAHUI, YMEHHI U HAaBBIKOB.
Kpome Toro, BakxHEHIIMM STallOM W3Y4YEeHHsI TUCIUIUIUHEI SIBISIETCA CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM.

B 06beM camocTosTeNnbHOM paboThI 110 TUCHUIUIMHE BKIIIOUAETCS CleAylolee:

— W3Y4YEeHHE TEOPETHUUECKHUX BOMPOCOB 10 BCEM T€MaM JUCLUIIIUHBL

— MOJATOTOBKA K MPAKTUYECKUM 3aHATHIM;

— MOJATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

— MOJATOTOBKA K 9K3aMEHY.

3a510roM YCIENIHOTO OCBOSHUS AUCIUILTHHBI SBIISETCS 0053aTeIhHOE TTOCCIICHHIE JICKIIMOHHBIX,
MPaKTUYECKHUX 3aHATHH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOJIbKHX ) 3aHATHI MOYKET OCIIOKHHUTh
OCBOCHHE pa3fiesioB Kypca. Ha mpakTHuecKux 3aHsATUAX MaTepUall, U3JI0KEHHBIN Ha JICKIUX,
3aKPEIUISIETCS MPU BBIMOJHEHUHN MTPAKTUYECKUX 3aJaHUM.

[Ipucrynas Kk U3y4eHHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO OYepeab 03HAKOMUTHCS C
conepsxkanueM PITJI, a Takxke METOAMYECKUMU yKa3aHUSMU IO OpraHU3aIlui CAaMOCTOATEIbHOM PaboTHI.

[Tpu mOATrOTOBKE K JIGKIIMOHHBIM 3aHATUSM CTYJIEHTY HEOOXOUMO:

— O3HAKOMUTBCA C COOTBETCTBYIOLIEH TEMOM 3aHATHUSA;

— OCMBICIIUTh KPYT' U3y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

— U3YYHUTh PEKOMEHIyeMYI0 paboueiil MporpaMMoi JInTepaTypy o JaHHON TeMe.

[Ipu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYEHHIO
JTUCIUILIMHBI 00yYaroImuMes Heo0X0IuMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MaTepUall U IOMOJIHUTD €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JAHHOUN TEME JINTEepaTyphl;

— [IPY CAMOCTOSATEIbHOM U3yYEHUU TEOPETUUECKON TEMBI C/I€NaTh KOHCIIEKT, UCIIOIb3Ys
pexoMmeHnoBaHHbIe B PIIJ] uctounuku;

— BBINIOJIHUTH ITPAKTUYECKUE 3aJaHHS B paMKaxX U3y4aeMON TEMBI;

— OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI IO TeME, UCTONb3ys MaTepuaiisl ®OC;

— MOJATOTOBUTKCS K TPOBEPOUYHON paboTe, MPeTyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

— NOJATOTOBUTHCS K IIPOMEKYTOUHOMU aTTECTALIUH.

PaGoTsb1, BeITIONHSAEMBIE HA IPAKTHUECKUX 3aHATHIX, CAAOTCS TOJBKO JTMYHO HA 3aHATUAX
MIPEINOAABATENI0, KOTOPBIM BEIET IPYIIILY.

Wtorom n3yueHus QUCHUILIMHBI SIBISETCS SK3aMeH. DK3aMEH MPOBOAUTCS MO pacnucaHuio. Popma
MIPOBEJICHUS 3aHATHUS MOXKET OBITh YCTHAs, MUChbMEHHAs U B DJIEKTPOHHOM BHJie. CTyIEHTHI, HE MPOIIEIIINe
aTTECTALUIO, TOJKHBI JIMKBUAUPOBATH 3a/10JKEHHOCTh B YCTaHOBJIEHHOM IOPSJIKE.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYLIEro KOHTPOJIS yCIIeBAEMOCTH H NPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLY110)
7.1. IlepedyeHb KOMIIETECHIIUHI C yKa3aHHEM ATANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI JTUCIIUIUIMHBI

Kox n HaumeHoBanue
No KoHnTtponupyembie pa3aesnbl JUCHUTIITUHBI . Bun onenounoro
WHJIMKATOpa KOHTPOIUPYEMOM

/1 (Moy1is) KOMITETEHIIHH cpencTaa

YucaeHHOE MOACIINPOBAHUC IMTPUKITIATHBIX

1 OIIK-1.1, OIIK-1.2, OIIK-1.4 | YcTHBIM ONpOC WK TECT
3a71a9
KomnbsrorepHoe MoaenpoBanue 3aa4

2 |MexaHMKHM C HCIOJIb30BAHHUEM ITAKETOB OIIK-1.6, OIIK-2.1, OIIK-2.2 | YcTHBIM 0npOC WK TeCT

MPUKJIAAHBIX ITPOTrpaMM

Hcnonbs30BaHue S36IKOB nporpaMMUupOBaHUA
3 BBICOKOI'O YPOBHS, ITPU PCHICHUHA 3a4a4
MEXaHUKH z[e(bopMpreMoro TBCPAOIro TECjIa

OIIK-2.3, OIIK-4.1, OIIK-

4.2, OIIK-4.3 Y CTHBII ONPOC WU TECT




OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.6, OIIK-2.1, OIIK
-2.2, OIIK-2.3, OIIK-4.1,
OIIK-4.2, OIIK-4.3

KoncynbrupoBanue u
MpUEM KypCOBOM
paboTHI C OLIEHKOM

4 |Wnas koHTakTHas paboTa

OIIK-1.1, OIIK-1.2, OIIK-

1.4, OIIK-1.6, OIIK-2.1, OIIK |IIpuem sx3ameHa ¢
-2.2, OIIK-2.3, OIIK-4.1, OLIEHKOM

OIIK-4.2, OIIK-4.3

5 [Ox3amen

7.2. TunoBble KOHTPOJIbHBIC 33/1aHUS WM UHBIE MaTepHalbl TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOUMbIE 1JI OLICHKH 3HAHUI, YMEHHUI U HAaBBIKOB U (WJIM) OTbITa MPOPECCUOHAIBHOMN JeITEeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUNA B MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

TunoBbie KOHTPOJIBHBIC 3a/IaHUSI WJIM UHBIE MAaTEPHUAJIbI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEO0OXOAMMBIE ISl IPOBEPKH COPMUPOBAHHOCTH HHAMKATOpa noctrkenus komnerenimun OITK-1.1, OITK-
1.2, OIIK-1.4, OIIK-1.6, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-4.1, OIIK-4.2, OIIK-4.3, xapakTepu3yroImx
sTanbl GOPMUPOBAHMS KOMIIETEHIIUI B MPOIIECCE OCBOCHUS JUCIUILTUHBI.

[Tpumep TBOPUECKOTO 3aaHUS:

Pa3paborats cxemy pacuera HanpsHKEHHO-E()OPMUPOBAHHOTO COCTOSTHUS «OOJIBIION»
KOHCTPYKIUU (IJIaHEp caMoJieTa, Ky30B aBTOMOOMIISI, KOPITYC KOpaldiid — 0 3a/IaHUI0 HAyYHOTO
PYKOBOJIUTEIIS1) METOJJOM MOJKOHCTPYKIUI U CYIIEPIIEMEHTOB, 000CHOBATH BBIOOP IEKOMITO3HUIINH, THIIOB
KOHCYHBIX 2JIEMCHTOB 14 Ka)KIIOfI MMOAKOHCTPYKIINH, C(bOpMyJH/IpOBaTI) YCJ10BUSA COBMECTHOCTHU
HOI[KOHCprKHI/Ifl, MNpCAJIONKUTH NOAXOAAIIUC ITPOrpaMMHBIC CPCJbl IJIA pCaln3allii BCEX 3TAIIOB
UCCJIEIOBAHMUSL.

TunoBbie KOHTPOJILHBIE BOTIPOCHI JUIS OLICHUBAHUS 3HAHUH Ha 3a4eTe M0 AUCIHILIHHE:

1. BeiBectu ypaBHeHus ciaaboit popMyaupoBkr MeTona ["anepkuHa a1t CHCTEMbI
mddepeHanbHBIX ypaBHEHUH TUIOCKOH 3aJa4l TEOPUU YIPYTOCTH.

2. Ilomyuyuts GyHKIMH HOPMBI TPEYTOIBHOTO KOHEYHOTO 3JIEMEHTA C HEIMHEWHOH JIarpaHXeBou
anMpoOKCUMALIUEH.

3. BeiBecTH rpaHnuYHbIe HHTETPAJIbHbIE YpaBHEHH MPsiMOro MI'D 1 moCTpOUTh UX TUCKPETHBIN
aHaJor.

4. TexHOJIOTHsI OpraHU3aLMU MapajuleabHbIX BeruucieHuit MPI.

5. ITpuHIUIIBI ¥ METO/IBI TEHEPALMK KOHEUHO-31eMeHTHOM ceTku B makere ANSYS Workbench.

TunoBble KOHTPOJILHBIE 3aJIaHUS JJIs OLIEHUBAHUSI IPUOOPETEHHBIX YMEHUI U BJIaJICHUN Ha 3aueTe
10 TUCLUIUINHE!

1. PeanuzoBats cpeacrBamu nakera MATLAB nponenypy noctpoeHus KOHEUHO-3JIEMEHTHON CETKU
JUTS 33]TaHHOM IByMEpHOM 00J1acTH.

2. Ioctpouts 3D Mozenb 3a1aHHON KOHCTPYKIMH C UCTIOJIb30BaHUEM rpaduueckoro Mmoaysist Design
Modeler makera ANSYS Workbench.

3. Hanucatb nporpaMMHbIN MOJYJIb, pealu3yIOIui mpoueaypy GopMUpoBaHUs I100ATbHBIX
MAaTpHLL KECTKOCTU U BEKTOPOB Y3JIOBBIX CHJI CUMIUIEKC-2JIEMEHTA HA OCHOBE U3BECTHBIX MaTPUYHBIX
XapaKTEPUCTHK JIEMEHTA.




7.3. CucremMa OIleHUBaHHMS Pe3yIbTaTOB OOYUCHHUSI IO TUCIUIUIMHE (MOIYIIO) MPU MPOBEACHUHU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HAHHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXO/SIIMM 3a IPEAEIIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHI0BaHHOU paboyei MporpaMMoil o AUCUUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asiBIICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHDb KYJIbTYPbl UCIIOJHEHUS 3aJaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHH YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/JaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO pPYKOBOJACTBOM MperioaaBaTejisd pellaTb CTAHAAPTHBIC 3a1la4r
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UICTOYHUKOB, PEKOMEHI0BAaHHBIX paboueil mporpaMmoit 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS

[TpumepHbIe TeOpeTHYEeCKHEe BOPOCH Uil IPOBEIEHUS MPOMEXYTOUHOM aTTeCTallui 00yJaroIXCs

1. KakoBa 1ienp MCTIbITaHUM MaTepuaioB Ha pacTsbkeHue? YTo Takoe npenen
IPONOPLUUOHAIIBHOCTH, TIPEJEIN TEKYUECTH, IPEEI TPOYHOCTH?

2. ONBITHOE U3yYEHUE PACTIKEHHS MaTepHalloB. J(narpaMmma pacTsKEHHS U €€ XapaKTepHbIE
TOYKH.

3. Knaccudukanus BHemHUX cuil. OCHOBHBIE BUABI 1eOopMaIui.

4. B ueM COCTOUT OTJINYME MJIACTUUHBIX MaTEpUAIIOB OT XpynKux? YTo Takoe HakJen
marepuana? Kak Benet cebst MaTepuall Ipu pasrpy3ke U IOBTOPHOM Harpy>KeHUH?

5. Urto Takoe pacueTHOe, MpeJIeNIbHOE U I0MycKkaemMoe HanpspkeHus1? OT Kakux (pakTopoB OHU
3aBUCAT?

6. Uto Takoe Hanpspkenue? Kakos ero ¢gusnueckuii cMpici? KakoBa pasMepHOCTb HapsKeHUA?
Kakwue Ob1BatoT HampspKeHus ?

7. C xakuMU BHYTPEHHUMHU CHJIOBBIMH (DAKTOpaMU CBSI3aHO BO3HUKHOBEHHE B TIONIEPEYHOM
ceueHnH Opyca HOPMaJIbHBIX HAMPSKEHUH U ¢ KAKMMH - KacaTeJIbHBIX HaMPsDKEHUH?

8. KakoBa nienp Merona ceueHnii? B uem 3akirodaercs ero CyuHocTs?

9. Kak BeIOupaeTcs JomyckaeMoe HalpskKeHHe B 3aBUCMMOCTH OT MEXaHUYECKUX CBOMCTB




Marepuaia?

10. Tunsl ortop 6anok. OnpeneneHrne ONOPHBIX PEAKITH.

11. 3agauun u gonyueHus B kypce “ConpoTuBIeHUE MaTEPUATIOB”

12. OcHoBHbIe BubI nedopmaruii. Meton ceuenuii. Hanmpsoxenue.

13. dedopmanus pactsokenus. OnpenencHue HanpspkeHus . 3akoH [yka.

14. HanpsikeHusl B HAKJIOHHBIX CEYEHUAX IIPHU PACTSKEHUH B OJJHOM HAIPABJICHHH.

15. PacueTsl Ha IPOYHOCTH IPU pacTsHKEHUU/CxxaTuu. Jlomyckaemble HapsHKEHUS.

16. BiusiHre cCOOCTBEHHOTO Beca IMPHU pacTsbKeHUH/CxaTiuu. CTyreHdaThii Opyc.

17. HanpsixeHusi, BbI3BaHHBIC U3MEHEHUEM TEMIIEPATypHhI.

18. Onpezenenne BHYTPEHHUX YCUITUN TIPU PACTSKCHUH/COKATHH.

19. Casur. Hanpsixenus u 3akoH ['yka npu capure. JlomyckaeMble HaMpsKEHUS MPU CIBUTE.

20. Nedopmarus cmsatus. [IpakTuueckue pacyeTsl.

21. PacyeT BaJioB Ha CTaTUYECKYIO TPOYHOCTb.

22. Cpapuble coenquHeHus. [IpakTuueckue pacyeTsl.

23. Kak u3MeHHTCsS Macca CTepKHsI, €CJIH NP MOoA00PEe €ro CeUeHUs YMEHBIINUTh KOAPGUIUEHT
3amaca po4HocTr?

24. Kakumu repeMenieHusIMHA COMTPOBOKIaeTcsl Kpyduenue? Hamummre Gpopmyimy s
OnpeieleHUs IepeMEICHUN IPU KPYUEHHUH.

25. PacueTsl Ha MPOYHOCTD U KECTKOCTh IIPU KPYUEHUU.

26. OcHOBHbIE IOHATUS IPU KpyueHuu. [locTpoeHue 31mop KpyTAIUX MOMEHTOB.

27. Kakue HanpsiKeHUs BOSHUKAIOT B MONEPEYHBIX CEUCHUIX BaJia Npu KpydyeHun? KakoB 3akoH
ux n3MeHenus? [1o kakum GpopmyaM onpeneNnsroTcs HapsHKeHUs B IPOU3BOJIBHON TOUYKE U MAKCHUMAJIBHO
Harpy>K€HHOM?

28. MOMEHTBI HHEPLMH IIIIOCKUX (QUTYD.

29. MOMEHTBI HHEPIIMHY OTHOCUTENBHO NapaieIbHbIX OCEH.

30. Cratu4eckrue MOMEHTHI IJIOCKUX (PUTyp.

31. CpaBHUTE MOMEHTHI HHEPIMH ABYX CEYEHUH OAMHAKOBOW IUIOIIAAH, HO pa3HOH (OPMBI
oTHOocUTeNbHO ocu X. {115 Kakoii U3 HUX OH OOJIbIIIE U ToYemMy?

32. OtHOCUTENBHO Kakoil ocu X uin Y MOMEHT MHEPIIMH IIBeiepa OyaAeT 0oJiblie U moyemy?

33. Yto Takoe MosipHbII MOMEHT UHEPLIUH JP U NOJSPHBIA MOMEHT cornpotuieHus Wp
ceuenusa? Hanummre popmynsl 11 onpenenenus Jp u Wp a1 kpyra v KoJbla.

34. VI3MeHUTCs 1M BeIMYMHA MAKCUMAJIbHBIX KacaTeIbHBIX HANPSKEHUH 1 MaKCUMAJIbHBIN YroJ
MOBOPOTA CEUEHUs, €CIIM 3aMEHUTh MaTepuai Opyca, HallpuMep, ciejaTh €ro U3 CIijlaBa allOMUHHUS, a HE U3
ctanu?

35. Kakue HanpspbKeHUs: BO3ZHUKAIOT B MTONEPEYHbIX CEUEHMSIX Opyca MpH YUCTOM U3rude?

36. Dnropsl U3rudAIKUX MOMEHTOB U MONEPEUYHBIX CHJI.

37. YcnoBue mpoOYHOCTH TIPU U3THOE.

38. OcHOBHBIE MOHATHS O AedhopMaIuy U3ruoa.

39. Onpenenenue BHYTpEHHUX ycuaui mpu u3rude. [IpaBuia 3HaKoB 1JIs TONEPEUHON CUITBI U
M3ru0a0IIEero MOMEHTA.

40. 3aBUCHMOCTb MEXKy HHTEHCUBHOCTBIO PaCpe/IeIEHHON Harpy3KH, MONepeyHON CUIION 1
U3TU0AIOIIYM MOMEHTOM.

41. HopmasibHbIE HaNIpsKEHUsSI PU U3rH0e.

42. KacaTenbHble HaNPsHKEHUS TPU U3ru0e Oaaku IpsIMOYToJIbHOTO CEYEHUSI.

43. [lonsATHE O TIAaBHBIX HANPSKEHUSIX. [ UOTE3BI TPOYHOCTH.

44. Kocoit n3ru6 (u3rud B ABYX MIIOCKOCTSIX).

45. CoBMecTHOE AeiicTBHE N3rnda 1 KpyueHusl.

46. Coueranue u3rnda ¢ pacTsHKEHUEM/CKaTHEM.

47. CoBMeCTHOE AMCTBHE KPYUEHUS U PACTIKEHHSI/CHKATHUS.

48. [Ipy KakuX yCJIOBHSX B I€TAISAX MAIIMH BO3HUKAET KOHIEHTPALMs HanpsKeHun? Uto
Ha3bIBaeTCs KOA()PUIMEHTOM KOHIIEHTPAIMK HaIlPsHKEHU?

49. OcHOBHBIE MOHATHUS 00 YCTATOCTHOM pa3pyLICHHUH.

50. B kakom citydae iesaeTcsi pacueT JeTajieil Ha BRBIHOCIUBOCTE? UTO Takoe mpeen
BbIHOCIMBOCTU? Kak cTpoutcs KpuBas BBIHOCIMBOCTH?

51. Kakue (akTopsl U KakuM 00pa3oM BIUSIOT HA BETUYUHY Mpeiesia BBIHOCIHUBOCTH?
[IpakTnyeckue Mepbl MOBBILIEHUS YCTAJIOCTHON IPOYHOCTH.



52. Onpenenenue 3amnaca NIPOYHOCTH MPHU NEPEMEHHBIX HANPSIKCHUSX.

53. KpuBas ycTanocTy npyu CUMMETPUYHOM 1ukIIe. [Ipenen BBIHOCIUBOCTH.

54. KonneHntpanus HanpsikeHuil. KoHTakTHBIE HANIPsKEHUS.

55. OcHOBHBIE TPeOOBAHUS U KPUTEPUHU PAOOTOCTIOCOOHOCTH, MIPEABIBIIEMbIC K MEXaHU3MAM U
UX JETaSM.

7.4.2. IlpakTrueckue 3aaHus Il POBECHUS TPOMEKYTOUYHON aTTECTAIIUU 00YJarOIITIXCSI
Pazgen 1
1. MHOTOMEPHOCTD, HETMHEHHOCTh MOJIEIICH
2. VccnenoBanre MaTeMaTHUeCKUX MOJIEICH C ITOMOIIBIO BBIYMCIUTEIBHBIX CPECTB.
3. [IpuMeHeHne pa3HOCTHBIX METOJIOB PEIICHUS 3a/1a4 MaTeMaTUIeCKOU (PU3UKH.
4. TpeboBaHUs K pa3HOCTHBIM CXEMaM.

Paznen 2

1. O630p MakeToB MporpamMm s 3a7a9 MEXaHUKH CIUIONIHBIX CPEeT

2. Tepmoynpyras 3aada

3. O030p makeToB MporpamMm Jis 3a1a4 TUAPOTUHAMUKH

4. Ucnonb3oBanue makera ANSY'S 1is1 perieHus 3a1a4 MEXaHUKH Pa3pyLIeHHsI
5. Yopyromnactuueckas 3agada. Tepmoynpyras 3ajgada

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (IpH HATMYHUN)

B Tedenue cemecTpa CTyIEHTHI BHIIOIHSIOT KypCcOBYIO padboTy no Teme «Iloaroroska anroputma
MIPOBEJICHHS SKCIIEpUMEHTAa, OXBaThiBaroIe 1,2 pa3nensl Kypca. 3aqaHus Ha KypcOBOM MPOEKT
npencrasiieHsl B POC.

ITo 3a1aHHOM KMHEMATHYECKOM cXeMe M UCXOHBIM JaHHBIM CIIPOEKTHPOBATH MEXaHU3MbI TIOBOPOTA
CTOJIa KOHTPOIIbHO-U3MepuTenbHoro aBromara (KUA), puc.1.. .5.

Kunemarnyeckas cxeMa BKIIIOUAET IJIAHETAPHYIO 3y0UaTyro nepenady, KOHMUECKyIo 3youaTyo mnapy,
MaJIbTUMCKUN U KPUBOILMITHO-TIOJI3YHHBIN MEXaHU3MBI.

Kaxaplii CTYyIEHT BBITIOJIHSAET KYpCOBOM MPOEKT (KYypPCOBYIO pabOTy) 10 HHAWBUIYaTbHOMY
3a/1aHuI0, BAPHAHT KOTOPOTO OMPEENSIeTCs ABYMsI MMOCIETHUMU U paMu mudpa.

[Ipon3BOAUTENBHOCTh ABTOMATA, CXEMA TUIAHETAPHOM NEpeIayuu, YUCIIO CATEITIMTOB U HEKOTOPbIE
napaMeTpbl MEXaHU3MOB BBIOMPAIOTCS M0 MpeAnocienseit nudpe mmdpa cryaeHTa mno tadmn. 1. MomeHTs
CHJI CONIPOTHUBJICHUS, MOMEHTBI MHEPIIUH, a TAKXKE APYTUE JAHHBIE ONPEACIISIIOTCA MOCIeaHEeH I poi
mmdpa no tadin.2. B conepxanne KypcoBoit paboThl cTyieHTOB criennanbHocTh 210200 He BXOAAT pacueTsl
1o pazjenam u noapazaenam: 6.1.3, 6.2.3, 8, 9, a Taxke COKpaIaeTcss COOTBETCTBYIOIIAS UM TpadudecKkas
4acTh.

JlomyckaeTcst BBIOOP TeMbI 3a/1aHHs], UMEIOIIEH TPAKTUYECKOE 3HAUCHUE JJISI OpPraHu3allii, B
KOTOpOM paboTaeT CTyeHT. B 3TOM cilydae CTyJeHT AOMKEH MPEIBApUTEIHHO COTJIACOBATh COJEPKaHNUE U
MOJIYYUTh Pa3pelieHne PyKOBOJIUTEIS Ha BBHITIOJIHEHHE KypPCOBOTO MTPOEKTa (KypcoBOii pabOThI) 1O
BbIOpaHHOM TeMe.

7.5. Meronndeckue MaTepHaibl, ONPEeSIoIMe IPoLelyphl OLlEHUBaHHs 3HaHUH, yMEHUI, HaBBIKOB U
(unM) ombITa NPOQPEeCCUOHANBHOM AeATETbHOCTH, XapaKTepU3YIOLIHe ITanbl (OPMUPOBAHUS KOMITETCHLIUH
IIponentypa npoBeeHNs MPOMEKYTOUHOM aTTECTAIIMM U TEKYIIEro KOHTPOJISI yCIIEBaeMOCTH
perlaMeHTUPYEeTCsl JIOKATbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISIONINM HOPSIIOK OpraHu3aluy 1
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yJaroIuXcsl.
[Tponeypa oreHnBanHust GOPMHUPOBAHUST KOMIIETEHIIHIA TTPY TIPOBEIEHUH TEKYIIETO KOHTPOJIS
npuBezieHa B 11. 7.3. TUIMOBbIE KOHTPOJIBHBIE 3a/IaHHSI WITH WHBIE MaTEPHAITBl TEKYIIIEr0 KOHTPOJIS
IIPUBEJEHBI B 1. 7.2.
TumoBsie KOHTPOJIBHBIE 3aJaHHS WJIH UHBIE MaTEPHAITBI TEKYIIEro KOHTPOJISI TPUBEICHBI B pa3ziesie
«[IpakTrueckue 3a1aHust U TPOBEACHUS TIPOMEKYTOYHOHN aTTECTAIINU 00YJAIOITIX CS).
[TpomesxyTodHas aTTecTanus Mo AUCIUILUINHE TPOBOAUTCS B (hopMe dK3aMeHa. DK3aMEH MPOBOTUTCS
B (hopme cobecemoBanus.



7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMIIETEHITUI TTPH TIPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

VYPpOoBEHL OCBOEHUS U OIIEHKA
OrneHka OneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiueTBoputenbH | OLEHKa «XOpOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3a4TEHO» «3a4TEHOY
YpoBeHb OCBOEHUSA | YPOBEHb OCBOCHHUS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIIUHU KOMIIETEHIINHU KOMIIETEHIINU KOMIIETCHIINHU
«HEIOCTATOYHBIN». «IOpPOTOBBIN». «MPOABUHYTHIN. «BBICOKHII».
Kommereniun He Kommerenun Komnerenmn Kommerennuu
c(hOpMHUPOBAHBI. c(hopMUpOBaHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanus orcyrcTBytoT, [ CdhopmMupoBansl 3HaHUs OOIIMPHBIE, 3HaHus
YMEHHMsSI U HaBBIKU HE | 0a30BbIe CTPYKTYPHI | CUCTEMHBIC. YMEHHUS | apryMEHTHPOBAHHBIE,
chopMHUPOBAHBI 3HaHU. Y MEeHUS HOCSIT BCECTOPOHHHUE. Y MEHUS
Kpurepuu (bparMeHTapHbl U PEepOLYKTUBHBIN YCIIELIHO
OLICHUBAHUS HOCSIT XapakxTep, MIPUMEHSIOTCS K
PENPOTYKTUBHBIN MPUMEHSIOTCS K pElIeHUIO KaK
XapakTep. PEIICHUIO TUTIOBBIX TUTIOBBIX, TaK U
JlemoHcTpUpyercs 3aJIaHuM. HECTaHJIAPTHBIX
HU3KNH YPOBEHb JleMOHCTpHUpYETCS | TBOPYECKHUX 3aJaHUN.
CaMOCTOATEIIBHOCTH JIOCTATOYHBIN JlemoHCTpUpYyeTCs
MPaAKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEJIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTOMYHBOTO BBICOKAs aJJaITUBHOCTh
MPaKTUYECKOTO MPaKTUYECKOT0 HaBbIKa
HaBbIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




pelieHus 3a1a4. pelieHus 3a1a4. Hapyllarolue
BIIAJICHHC [enaer HcnpiThIBacT JIOTHKY PeIICHHUs
HABBIKAMHU HEKOPPEKTHBIE 3aTPYJHEHUS C 3aja4
BBIBO/JIBI. dopmynupoBanuem | Jlenaer KOppeKkTHbIE
He moxer KOPPEKTHBIX BBIBO/JIBI 110
000CHOBAThb BBIBOJIOB. pe3yipraTam
QITOPUTM HcnpiThIBacT pelIeHns 3a1auH.
BBITTOJTHEHHS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aJlaHuM. 000CHOBaHUU pelieHus 3anaq 6e3
anropurMa 3aTpyAHCHUMN.
BBITTOJTHEHHSI
3a/1aHUM.

He moxet BriOpaTh UcnbiThiBaeT bes 3aTpynnenuit
METOJUKY 3aTpyaHEHUS 110 BBIOHMpAET
BBITIOJTHEHUS BBIOOPY METOIUKHU CTaH/IapTHYIO
3a/1aHUi. BBITIOJIHCHUS METOAUKY
Jomyckaet rpyobie 3a/IaHUM. BBITIOJIHCHUS
OIIMOKY TIpH JlormyckaeT ommoKu 3a/IaHH .

BBIITOJIHCHUHN
3aJIaHuH,
HapylIalolKe JIOTUKY

IIPU BBIITOJIHCHHUN
3aJIaHUM,
HapyLICHUS JIOTUKU

IIPpU BbBIITOJIHCHHUN
3aJlaHuiM, HE

JlommyckaeT ommoKu

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.
I'pamoTHO
000CHOBBIBACT X0/
penieHus 3aay.

OrneHka o JUCIHILTMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIIETCHIIHIA, 3aKPEIUICHHBIX 32

JTUCITUTUIMHOM, U TIPEICTABIIICT COOOM cpelHee apu(METHIECKOE OT BBICTABIICHHBIX OIIEHOK 110 OTICIIEHBIM
pe3yabpTaTaM oOy4deHus (3HaHUsI, YMEHUs, BIaJCHUE HAaBBIKAMU).
OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
Or1eHKa «y/I0BIIETBOPUTEIHHOY/ «3aU4TEHO» BBICTABIIICTCS, €CITU CpeIHee apudMeTrieckoe
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
Or1reHKa «HEYI0BIETBOPUTEIHHOY/ «HE 3aUTEHOY BBHICTABIISIETCSA, €CITU Cpe/iHee apuPMeTHIECKOe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOIMYECKOE H MAaTepHATbHO-TEXHUYECKoe ofecneyeHue JUCIHUILTHHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHHE, MECTO M3/AHUS, U3IATCILCTBO, TOT U3aHUs YIeOHOU U
n/m €OHO-METOTUUECKOM JTUTEPATYPHI PKCMILIADOB/SIICKTD
ya a patyp oHHBIN anpec IbC
OcHoBHas JIMTEpPaTYPa
1 [Merun I1. A., CusuxoB B. C., BeraucnurtenbHas MexaHuKa U KOMITbIOTEPHBIH http://ntb.spbgasu.ru/
umwkuaupunr, CI16., 2019 elib/00999/
JIOMOJHUTEILHAS JUTEPATYPA
1 MkxprterueB O. B., Jlopoxxunckuii B. b., BeruncnurensHas MexaHuka u https://www.iprbooks
KOMITbIOTEepHBINH nHkuHUpUHT, MockBa: MUCHU-MI'CY, 3bC ACB, 2021 hop.ru/110332.html
Pycuna JI. I'., BerunciaurensHast MaTeMaTuka. YnucaeHHbIE METOIbI .
5 . https://e.lanbook.com
WHTETPUPOBAHUS U penicHus qudepeHInaIbHbIX YPABHEHUI H CUCTEM,
/book/195521
Cankr-IlerepOypr: Jlans, 2022
3 Konuenosa H. B., Mapon U. A., BeruucnurensHas MaTemMaTuka B IpuMepax https://e.lanbook.com

u 3a1a4ax, Cankr-IlerepOypr: Jlans, 2021

/book/171859




OO6yuaromuecst u3 yrciia nHBaMIOB U Jiui] ¢ OB3 o0ecnieunBaroTCs me4aTHBIMU U (WITH)
JIEKTPOHHBIMU 00pa30BaTEeILHBIMK pecypcaMu B popMax, aJlaliTHPOBAHHBIX K OTPAHUYCHUSIM HX

3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «VITHTepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

3enkoB, A. B. UnucneHnHbie METOIBI : yueb. mocobue

https://elar.urfu.ru/bitstream/10995/4067
8/1/978-5-7996-1781-3 2016.pdf

H.I".byparo
BreraucnurenpHas MexaHuKa
MockBa 2012

http://gidropraktikum.narod.ru/Burago.p

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DIIEKTPOHHBIN ajpec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DnektponHas 6ubiuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa uzaarenscrsa "Jlans"

https://e.lanbook.com/

DJIIeKTpOHHO-O0MOIMoTeuHas cucreMa n3aarenbcersa "FOPAUT"

https://www.biblio-online.ru/

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DNeKTPOHHO-OMOIMOTeYHas cucTeMa u3natenbera "KoHCcynbTanT
cTyneHra”

https://www.studentlibrary.ru/

Poccuiickast rocygapcTBeHHasi OnOIHOTEKA

www.rsl.ru

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

[Tepuoanueckue uznanust CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIIbLHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MIPOTrpaMMHOTO 00ecTieueHus

HaunmenoBaunue

Crioco6 pacripocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacmpocTpaHseMoe)

Math Cad Bepcus 15

CyOnuIIeH3MOHHOE COTJIAIlIeHUE Ha
ucnosb3oBanue npoaykros "PTC" ¢
000"Co¢t Jlomxuctux" 10r0BOP
Ne20716/SPB9 2010 r. JIuneusus
OeccpouHas

Matlab Bepcus R2019a

Jorosop NoJ131908369487 ot
01.11.2019 ¢ OOO "Codrnaitn
[Ipoextsr". JInnensus no
31.12.2025

Solid Works Bepcus 2019

Horosop NeTr000660287 ot
27.09.2021 r. ¢ AO "CorJlaitn
Tpeiin". Jlunensus no 30.11.2024




KOMIITAC-3D APM FEM

CyO6nuuen3nonHnsiii qorosop NeAC3
-17-00534 ot 13.06.2017 na
50U+ cyOonuIeH3HOHHBII
noroBop NeAC3-20-00218 ot
20.04.2020 eme Ha 5051m ¢ OO0
"ACKOH-Cesepo-3amnan".
JIuuensus 6eccpounas

KOMITAC-3D KompasFlow

Jorosop Ne AC3-23-00025 ot
30.01.2023 r. JIunensus
OeccpouHas

Ansys

CyO0nu1eH31OHHBIH JOTOBOP
Ne1976-110/2017-C3PO ot
16.10.2017 r. ¢ 3A0 "KAAPEM
Cu-Aii-Oc". JIunensust OeccpouHast

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenust 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUI U MOMEIICHUH 11 CaMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
HOMEIIEHUH JUIsl CAMOCTOSATEIbHOM paboThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHus

32. Y4eOHble ayIUTOPUH JUIS IPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJIHEHHS KyPCOBBIX padboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaINU

KoMmmuiekT MynbTUMeIuiHOr0 000pyA0BaHUS
(mepcoHaIbHBIA KOMIIBIOTEP, MYJIbTUMEUITHBIN
IPOEKTOP, IKPAH, AyAU0-CUCTEMA), JOCKA, KOMILJIEKT
yueOHOI MeOenH, MOAKIIOYCHNE K KOMITBIOTEPHOM
cetu CII6OI'ACY, Beixon B UHTEpHET

32. YueOHble ayIUTOPUH JUI IPOBEACHUS
JEKIIMOHHBIX 3aHATHH

YueOHast ayiuTOpus AJis IPOBEACHUS 3aHITHI
JIEKIIMOHHOTO TUIIA, KOMILJIEKT MYJIbTUMEAUIHOTO
00opynoBaHus (IEpCOHANIBHBIN KOMITBIOTED,
MYJIbTUMEIUNHBIA MPOEKTOP, IKPaH, ayaHo-
cUCTeMa), 10CKa, IKpaH, KOMIUIEKT y4eOHOU MeOenH,
noAKIoueHue K kommnbioTepHoit cetu CIT6IACY,
BbIXOJ B UHTEpHET

32. MexkadenpanbHas naboparopus
aBTOMOOMJIBHO-TOPOKHOTO (haKyIbTeTa

r. Cankr-IlerepOypr, Kypasunackas yi., 1.2/5
Cekuus Ne 105-K

JlaGopaTopust CTPOUTENBHBIX MAIIHH

OOGopynoBaHue:

a) CTeH]I «IIPOBE/ICHNE MCCIIEJIOBAHNH HA YCUITHE
COIIPOTHUBIICHUS TPYHTa»

0) cTeH] «IpoOuIKa MEeOHS»

B) CTEH/I «O€TOHONEPEMEUINBAIOLINI CTTapEeHHBIN»
) cTeH1 «BuOporaTdopma st GOpMUPOBAHUS
UCIIBITATEILHOTO 00pa3ia»

1) CTeH]] «3a0MBKa CBaii»

€) BepCTaK CliecapHbIi IS MOATOTOBKU PACXOIHBIX
MaTepHaoB U paboT ¢ oOpa3amMu

32. IlomerieHus A1 CAMOCTOSITEILHON pabOThI

[TomerieHnue U1t CaMOCTOATENBHOM paboThI
(unTanbHBIN 3251 6ubnuoreku, aya. 217): 11IK-23 mr., B
1.9. 1 .- I[IK gms oun ¢ OB3 (cucteMHbIH 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TOJKIIOYEHUEM K
cetu «MHTEepHET» U 0OecreueHueM JJOCTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JIs TOJTYUCHUS
O6paBOBaHI/I$I B COOTBCTCTBHHU C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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