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AHHOTaUs

HMucuunnuHa «MMUTaMOHHOE MOJAETUpPOBaHUE (U3MYECKUX M TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
OakanaBpuaTa IO HaIpaBJICHHIO MOATOTOBKM/ crnenuanbHocTH 27.03.01 «Cranmaptuzanus u
MeTposiorus» HampasiieHHOcTH «l{udpoBas merponorus u craHmapTusanusy». JlucruruimnHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUSCKUM aHajau3 W CUHTE3 MHpOopMaIuu,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

I[IK-6 «CrocoOeH TPUMEHATh TEXHOJIOTMM HMCKYCCTBEHHOTO  HWHTEJUIEKTa B
po(eCcCHOHATTLHOM IS TEIIEHOCTI

CopepxaHue TUCHUIUIMHBI OXBAaThIBAE€T KPYI BOINPOCOB, CBSI3AHHBIX C O3HAKOMJICHHEM
CTYIEHTOB C OCHOBaMH HMHUTAIMOHHOTO MOJCIMPOBAHUSA, METOJaMH  pa3paboTKu
MMUTAIMOHHBIX MOJIENed pPAa3IMYHBIX CHCTEM, COBPEMEHHbBIC MPUKIAIHBIE MpPOrpaMMHbIE
CpeICTBA JUIS aHAU3a W MOJEIMPOBAHMS TPOIECCOB M CHCTEM, a Tak ke (GopMUpOBaHUs
HABBIKOB MPAKTUYECKOTO PEIICHUS 3a/1a4 MEXAHUKHU.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro TMpolecca: JeKyuu, J1abopamopusvie pabomvl, CcamMoOCmosmenvHas paboma
obyuaroweaocs

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAS arTecTaus B hopme audhepeHIINPOBAHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
Llenu  nmpenodasanus  Oucyuniunvl  «HMmumayuonnoe Mmooenuposanue — Quzuueckux —u
MEXHONOSUHECKUX NPOYECCO8» COCMOM 8 OPMUPOSAHUL ) 00YHAIOWUXCS NPOGDeCCUOHANbHBIX
KOMnemenyull U HABbIKO8 GIAOCHUs MAMeMamudecKum annapamom  UMumayuoHHO20
MOOEIUPOBAHUsl,  PA3GUMUSL  HABLIKOS  JIOSUYECKUX — PACCYHCOCHUN U (DOPMYIUPOBAHUS
Mamemamuyeckux mooenell, 03HAKOMIeHUe C BO3MONCHOCMAMU U NPAKMUYECKUM 3HAYEeHUeM
UMUMAYUOHHO20 MOOEIUPOBAHUSL, NOJYVHEHUU HABBIKOS PEUeHUs 3a0ay MEXAHUKU U NOCMAHOBKU
KOMNbIOMEPHO20 — IKCNEPUMEHMA, OCBOEHUID  CHOCOO08 UHMepnpemayuu  pe3yibmamos
UMUMAYUOHHO20 MOOETUPOSAHUsS. U NPUMEHEHUI0 UX 015 000CHOBAHUS peulenull, a makK dce

3an0%cenue OCHOBbl O  OAIbHeUule20 U3YYeHUsi UMUMAYUOHHO20 MOOEIUPOBAHUS 8
npogheccuoHanbHOU OessmenbHOCHU.
1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  ydaCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIEr0 0O0pazoBaHus (ianee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOyYaroIuiics JOJDKEH 00JanaTh CIelyOUMMU
KOMIIETEHIIMSIMU WJTH WX 9acTsMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHXKEHHS
Kox u
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE MHIUKATOPA JOCTHIKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIINU
KOMIIETEHIIH

VK-1 Cnocoben
OCYILIECTBJIATH VK-1.3.2 3HaTh METOJIMKH CUCTEMHOTO MOIX0/1a
HOUCK, KpUTUYECKUHN | JJIs pellieHus IOCTAaBICHHBIX 3a71a4
AHaJIU3 U CUHTE3 VK-1.B.1 Bnazners HaBbIKAMU KPUTHUYECKOTO

YHuBepcaibHbIE

P — uHpopManuy, aHaJM3a ¥ CUHTE3a HHPOPMAaLlMHU, B TOM YHCIIE C
MPUMEHSITh MTOMOIIBIO U(POBBIX NHCTPYMEHTOB
cucteMHbli nogxon | YK-1.B.2 BnageTs HaBbIKaMH CHCTEMHOTO
JUTSL peIIeHUs MO/IX0/1a JIsl PEeLLIEHUs TIOCTaBICHHbIX 3a/1a4
IIOCTABJICHHBIX 3a7a4
ITK-6 Cniocoben
IIPUMEHSATH I1K-6.3.2 3HaTh METOABI MMUTALIUOHHOTO
TEXHOJIOTUHI MO/IETTUPOBAHUS

[TpodeccronanbHbIe

KOMITETEHIIHH HCKYCCTBEHHOI'O I1K-6.B.2 BnaneTs HaBbIKAaMU IPUMEHEHUS
MHTEJJIEKTa B MMUTAOHHOTO MOJIETUPOBAHUS PU3NYECKUX U
npoeCCHOHATBHON | TEXHOJOTMUYECKUX MPOIIECCOB
JIESITEIIbBHOCTH

3HaHus,

2. Mecro mucnutuinHbEL B cTpykType OI1
JucuunimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— «MaremaTtuka. MatemMaTUUeCKHI aHATNU3,
— «MexaHuKay,
— «Maremarvka. AHATUTHYECKAsi TEOMETPUS U JIMHEWHas anredopay»

IMNOJIYYCHHBIC TIpU U3YUYCHUH MaTCpuajia JaHHOM JUCHUIIIINHBI,

HMCIOT KakK

CaMOCTOSITENIbHOE 3HAUY€HUE, TaK U UCIIOJIb3YIOTCS T
3. O0BeM u TpyI0EeMKOCTb TUCITUTUIUHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeieeHue 3TOH TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No6
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, M. Hudd. 3ad.
DK3.%%) 3ad.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nenpl, TeMbl AUCHUILTNHBI U UX TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITNHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. OGmme BOnpockl HMUTAITHOHHOTO 2
MO/JIEJIUPOBAHUSI 2 2 12
Tema 1.1. Onrcanve SBIEHUIA 2 2 10
Tema 1.2. 3akOHBI COXpaHEHUSA 3 2 13
Tema 1.3. Jledhbopmaiuu u 3akoH ['yka 2
Paznen 2. Meron koHeuHBIX 351eMeHTOB (MKD) 4
Tema 2.1. MKD B oHOMEpHBIX 3a/1a4ax 2 4 7
Tewma 2.2. MKD B 1ByXMEpHBIX U TPEXMEPHBIX 3 4 7
3a1a9ax 5 4 8
Tewma 2.3. Onucanue u MoJeTUpOBaHNEe PU3HUECKHUX U 4
TEXHUYECKUX MTPOIECCOB 4
HWroro B cemectpe: 17 34 57
Hroro 17 0 34 0 57

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
oOydJalomuMucs  ONpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;yuei
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.




4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Paznen 1. O0mue Bonpockl UMUTAIIHOHHOTO MOJICIIMPOBAHUS

Tewma 1.1. Onmcanue siBeHUH

Orncanune 3amagn. Maremarndeckoe MoenrupoBanue. ToaHoe
pemienue. BapuanTsl Bo3MoxHoro pemenus. Onucanue Kypca.
Tema 1.2. 3akoHBI COXpaHEHUs

Omnucanwne cpen. [ unoressl u mpeanoaoxeHus . 3aKOHbI COXPaHEHHUS.
Cxkamnsp. Bexrop. Tenzop. Bunst cun. Hanpsokenus. CUMMETpUYHOCTD
TEH30pa HalpsHKEHUH. Y paBHEHUs TUHAMHUKHU Cpebl. 3alHch
ypaBHEHUH B JIarpaHXeBoi Gopme.

Tewma 1.3. ledbopmaruu u 3axon ['yka

I'panuent pedopmannu. Tenzop aedopmaiyuy 1 B 4eM €ro CMBICI.
CHoBa ypaBHeHUs AUHAMUKH. M30Tponus u anusotponus. Beisoa
3akoHa I'yka. Bunel 3agau ynpyroctu. [lnockue 3amaun.

2 Paznen 2. Meton xoHeuHsix anemenToB (MKD)

Tema 2.1. MKD B oHOMEpHBIX 3a/1a4ax

CunpHas u cnabast popMyIupoBKa 3a1adu. KycouHo-nuHeHHbIe
OasucHble PyHKIMU. PemreHne TuHEHHO# cuctemsl. | paHndHbIe
ycnoBusi. OLieHKa NOTPEUTHOCTH.

Tema 2.2. MKD B 1ByXMEpHBIX U TPEXMEPHBIX 3a/1adax

Crnabast hopmynrpoBka camoii o0mieit 3anaun. [ImockonanpsokeHHas
3agada. [ moOanbHas U TOKaIbHAS MATPHLIBI )KECTKOCTH. YUeT
IPAaHUYHBIX yCJIOBU. TpexmMepHbIi cirydail.

Tewma 2.3. Onrcanue u MoEIHPOBaHUE (PU3MUECKUX U TEXHUIECKUX
MIPOLIECCOB

Henuneitnple 3agaun. Pelienne cucTeM TMHEHHBIX YPaBHEHUH.
Hecranmmonapusie 3agaun. Co6cTBeHHBIE KoNleOaHns1. OTKPBITHIE
nporpammsl o MKD 1151 nanpHEHIIero n3y4eHusl.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

3 aux Ne
Ne | Tems! npakTuueckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pa3iena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKON | pa3aena
HaumenoBanme nabopatopHbix paboT pyA - | TP pasil
n/m (uac) MOATOTOBKU, | JUCLIHII
(gac) JINHBI




Cemectp 6

1 OCHOBBI UMUTALIUOHHOTO MOJEIUPOBAHUS. 2 1
basoBble HaBBIKH
2 [ToaroroBka pacueTHOW MOAETH 2 1
3 ITocTpoenue ceTku 2 1
4 AnanTuBHAsA CETKA 2 1
5 JlnarHocTrka KOHTaKTa 2 1
6 TOHKOCTEHHBIN JUCK 4 2
7 HMmuTanroHHOE MOIEITUPOBAHUE CTEPHKHS 4 2
IPU U3ruoe
8 ITpouHocTHOM aHamw3 4 2
9 JluHelHbIi aHAIN3 YCTONYMBOCTH 4 2
10 AHaIM3 3aKpUTUYECKOT0 OBEICHUS 4 2
11 [TnacTuarOCTh MOZCTMPOBAHUE ITUKIIA 4 2
Harpy3Ku/pasrpy3ku
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Buner caMmocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocToaTenbHOM paboThl U €€ TPYJO0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
40 40
nqucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKyuieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KontposbHble paboThl 3a04HKHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 7 7
attecranuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYAIOIIUXCS IO AUCITUTUTHHE (MO/TYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl O00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.




Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTtBo 3K3eMILIsIpoB B
Iudp/ OubmoTEKe
URL apec bubnuorpaduueckas ccpiika (KPOME ICKTPOHHBIX

AK3EMILTSIPOB)

bytkapesa, H. I'. KomnbsroTepHoe MoieIupOBaHUE
B IIPUKJIATHON MeXaHHKe : yueOHoe mocodue / H. I'.
bytkapesa, A. 3. KpacuinbHukoB. — CaHKT-
[TerepOypr : BI'TY "Boenmex" um. [1.®.
Ycrunona, 2019. — 52 c. — ISBN 978-5-907054-
52-3. — Tekcr : anekTpoHHbIN // JIaHb :
AJIEKTPOHHO-OnOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157092 (nata
obpamenus: 08.09.2022). — Pexum goctyna: s
aBTOPU3. MOJIb30BATENCH.

KpacunsHukos, A. 3. MeToabl ONITUMU3AIUHY B
NPUKIIAJTHON MeXaHUKe : yueOHoe nmocodue / A. 3.
Kpacuibnukos, H. P. Typkuna. — CaHkr-
[TerepOypr : BI'TY "Boenmex" um. [1.®.
Ycerunosa, 2019. — 42 ¢. — Teker .

3JICKTPOHHBIN // JIaHb : 3NEKTPOHHO-OMOINOTEYHAS
cucrema. — URL.:
https://e.lanbook.com/book/157065 (nara
obpatenusi: 08.09.2022). — Pexxum goctyna: asns
aBTOPU3. MOJIb30BATENCH.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue
https://e.lanbook.com/ DJIeKTPOHHO-0MOIHOTeUHAas cucTema JlaHb

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpecTaBicH B Tadsmite 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieYeH s

Ne i/ HanmeHnoBanue

He npenycmotpeno

8.2. Ilepeuenp MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO AUCIUILITUHE




[lepeyeHb HCMONB3YEeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM

Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

MMpeacCTaBJICH B

Ne ni/m HaumenoBanue
He npenycmorpeno
9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS

00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIpeIcTaBieH B Taduie] 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

. . Howmep aynuropun

Ne HanmeHoBaHMe COCTaBHOM 4acTU MaTepHallbHO-TEXHUYECKOM

/1 0a3sI (npu
HEOOXOJMMOCTH )

1 | Jlekunonuas ayauTopus - yKOMIUIeKTOBaHa | POHJ JEKIMOHHBIX
CHeIUaIn3upPOBAHHOMN (yuebHoIf) MeOeITbIO, Habopom | ayautopuii ['VAII
JI€MOHCTPALlUOHHOTO  O0OpYAOBaHUS M y4eOHO-HAIJIATHBIMU
nocoOusIMU, 00ECNEUNBAIONIMMIA TEMaTHYECKUE HIUTFOCTPAIINY,

COOTBETCTBYIOLIME PaOOYMM y4yeOHBIM HpPOrpaMMaM JUCLMILINH
(Monyei).

2 | AynutopuM Ans  NPOBEAEHUS IpakTHYecKuX 3aHiATuid — | DoHx ayauropuit
YKOMIUICKTOBaHbI CIEIUAIM3UPOBAaHHON (y4eOHOI) Mebenbio, I'VAII
HAOOpOM  J€MOHCTPALIMOHHOTO o0opydoBaHus ©  ydeOHo- | (yn. ['acremno 15,
HarjsiJHbIMU TOCOOMSIMM, OOECHEYMBAIOIIMMU TEMAaTUYECKUe ayn. 24-12)
WLUTIOCTPALUH, COOTBETCTBYIOIIUE pabouum y4eOHBIM
rporpaMmmaM JUCHUTUINH (MOTyJIeH).

3 | Ilomemienue uig caMOCTOATENBbHOM paboThl — ykoMIiekToBaHO |  DoHa ayaurtopuit
CHeIUaIN3UPOBAHHOMN (yueOHoi1) MeO0ebio, OCHAIIIEHO I'VAII
KOMIIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYeHUs K | (yi. Iactemio 15,
cetu "WHTepHer" M 00ecrneyeHo JOCTYNOM B 3JIEKTPOHHYIO ayn. 24-12)
MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPELY OpraHU3alMH.

4 | YueOHas ayauTopust AJis TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOH |  DOHJI ayauTOpHuil
aTTeCTallul — YKOMIUIEKTOBaHa CIIEUAIN3UPOBAHHON (yueOHOil) I'VAII
Me0enblo, TEXHUYECKUMHU CpeacTBaMu oOydeHus, ciuyxammmu | (yi. [actemno 15,
JUIs IpeICTaBJIeHUsl yueOHOoM nHpOopMaluu. ayn. 24-12)

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaroImuxcst o JUCUMIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIluN

By npomMe:KyTO4YHOM aTTecTaluu

Hepequb OILICHOYHLIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET

Crrcox BONpPOCOB;
Tectbl

10.2. B kayecTBe KpUTEpUEB OIICHKH YPOBHS

c(hOpMUPOBAHHOCTH  (OCBOCHUS)

KOMIETEHIIMM O0yJyarouuMucs MpUMeHsieTcs S-0ajibHasi HIKana OLEHKU cHOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCS
100-6amnpHast ~ mKaja ~ MOMYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBHIIa
UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL



Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOU
JUTEpaTyphl,
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBS3bIBACT YCBOCHHBIC 3HAHUSI C NPAKTHYECKOH JI€SITEIBHOCTHIO
«3auYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CUCTEMOM CIEeIMAIM3UPOBAHHBIX OHSITHIA.
— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUU 3HAHHUI
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX MOHSITHH.
— oOyyJarouuiicss He YCBOWJ 3HAYUTEIBHOM YacTH IIPOrpaMMHOTO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (OpMYIHPYET BHIBOJOB M 00001ICHUH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne /it [Tepedyens BompocoB (3a1au) 115 IK3aMeHa Koz
WHIMKaTopa
Y4eOHBIM IIAHOM HE MPETYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / aud . 3agera Koz
WHAWKATOpa
1 I'pannuHbIe 351IeMEHTHI. MOIEIMPOBAHNE YCIOBUN KOHTAKTA. YK-1.3.2
2 [Tpumenenne MKD nis pemieHus: TMHAMUYECKHUX 3a/1a4.
3 MeTtoa KOHEUYHBIX 00HEMOB: OCHOBHBIE TTOHATHS. VK-1.B.1
4 WHCTpYMEHTBI CO3/JaHMsI TeOMETPHUECKON MOJIeNH
5 [TonyunTts pemenue 3aaa4m 0 TOJICTOCTEHHOM LIMUIMHAPE MO VK-1.B.2
BHYTPEHHUM JIaBJICHUEM




VYbenureck, yTo A U30TPOIHOIO MaTepHaa yrioBble
nedopmalui He 3aBUCAT OT HOPMAJIbHBIX HAIIPSDKEHHH, a
IIPOAOJIbHBIE Ae(OopMalui HE 3aBUCAT OT KacaTelIbHbIX
HaIpSHKECHU.

7 [TocTpoenue n XapakTEpUCTUKU CETOK I1K-6.3.2
8 Penienue 3a1a4 METOJIOM KOHEYHBIX 2JIEMEHTOB.

9 PacueTsr 0a109YHBIX KOHCTPYKIIH. [1K-6.B.2
10 Pacuer 00beMHOI CTaTUYECKO 3a/1a4u JIMHEHHON TeOpuu

YOPYTOCTH

[lepeyeHp TeM [UII KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeICTaBiICHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 111 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Ne n/mt .
KypCOBOI1 pabOThI
Y4eOHbIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl s npoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

No i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

Kaxkue Tunel ananusa 10cTynHbl B Ansys?
a) CTaTu4yecKuii aHau3.

0) [lunaMuueckuii aHaIH3.

B) TennoBoii ananus.

r) Bee BhlenepeurcieHHbIe.
[IpaBunbHbIi oTBET [’

Uto sBIIETCS OCHOBHOM 3a7a4eil MeTOAa KOHEUHBIX
9JIEMEHTOB?

a) PazOuenue o0acTi Ha KOHEYHBIC SJIEMEHTHI.

0) Pemenne nuddepeHManbHbIX ypaBHEHUH.

B) [lomyueHue MaTpuIlbl KECTKOCTH.

[TpaBunbHbIe 0TBETHI A-B

[IpounTaiite TEKCT U ycTaHOBUTE cooTBeTCTBUE. K Kax1oi
MO3UIMH, TAaHHOW B JIEBOM CTOJIOIIE, o10epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOLIE
CootBercTBHE MEX 1y 3aKkoHAMH HbroTOHa U MX
(bopMyIMpPOBKaMHU:

[lepsriit 3akoH HetoToHa: a) CyIiecTBYIOT TaKue CUCTEMBbI
OTCY€Ta, HA3bIBAEMBIE HHEPLIMAIBLHBIMU, B KOTOPBIX
MarepuaibHas TOYKa COXPAHIET COCTOSTHUE ITOKOS WU
PaBHOMEPHOTO NMPSAMOJIMHEHHOTO IBUKEHUS J10 TEX TIOp, N0Ka
BHEIIIHHUE BO3/ICMCTBUS HE U3MEHST 3TOIO COCTOSIHUS.

Bropoii 3akon HetoTrona: 6) Cuiia, aelicTByroIIasi Ha TEJo,
paBHa MPOM3BECHUIO MacChl Tejla Ha coo0IIaeMoe 3TON CHIION
yckopenue: F=ma.

Tperuit 3akon HetoTona: B) Cuiibl, ¢ KOTOPBIMH J1Ba TeNa
JEMCTBYIOT APYT Ha ApYyra, paBHbI 10 MOJYJIIO U HAIIPABJIEHBI
BJIOJIb OJJTHOM NIPSIMOW B POTUBOMOJIOKHBIE CTOPOHBI.

HpoanaﬁTe TCKCT U YCTAHOBUTC NTOCJICAOBATCIIbHOCTD.

YK-1.3.2




3anuImTe COOTBETCTBYIOUIYIO MOCJIEI0BATEIBHOCTE OYKB
CJIEBA HAIIPAaBO

YcTaHOBHTE NOCIEA0BATENBHOCTD PEIIEHUS 3a4a4 Ha IIOCKYIO
CHCTEMY CXOJSAIINXCS CHII TEOMETPUIECKUM CIIOCOOOM:
1-Onpenenuts TOUKY, paBHOBECHE KOTOPOH HYXKHO
HCCIIEI0BATb,

2-HaiiTu Heu3BeCTHbIE PEAaKLUU IIPU TOMOIIH TEOPEMBI
CHUHYCOB,

3-OnpenenuTb aKTUBHBIE CUJIBI,

4-TTocTpouTh CUIIOBOM MHOTOYTI'OJIbHUK(TPEYTOJIbHUK)
5-3aMEHUTD CBSI3U, PEAKIIUSIMH CBSI3CH,

6- [IpoBepHUTH MPABUIBLHOCTh HAXO0XKICHHS PEaKIUi
[TpaBunbHbIl oTBET: 1-3-5-4-2-6

Hanumnre pa3BepHyTBIN OTBET.
YT0 Ha3pIBAETCI KOHEYHO-DIJIEMEHTHON MOAEILIO?

Kako# tn ananmsa uCnob3yercs Ui ONpeaeIeHUs
HanpspKeHU 1 fepopmMannil B KOHCTPYKIMH?

a) CTaTu4yecKuii aHau3.

0) [lunaMuueckuii aHaIH3.

B) TennoBoii ananus.

r) AKYCTHYECKHI aHaIn3

[IpaBuibHBIN OTBET A

Kakue THUIbI KOHEUHBIX 3JIEMEHTOB CYIIECTBYIOT?
a) CTep>KHEBBIC PJIEMEHTHI.

6) O6004YeUHbIE SJIEMEHTHI.

B) OOBbEMHBIE 2JIEMEHTHI.

[IpaBunbHbIe OTBETHI A-B

[IpounTaiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K KAk 101
MO3UIIMH, TaHHOH B JIEBOM CTOJIOLE, T010epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOIIE

1. Onopa nomyckaet oBOpOT BOKPYT LIapHUPA U
MEepEMEIICHUE BJIOJb ONTOPHON MOBEPXHOCTH. Peakuust
HaIpaBJICHA NEPIEHANKYIIIPHO OMIOPHON OBEPXHOCTU-ITO: b)
LIapHUPHO-TIOJIBUYKHAS OIOpPa;

2. Onopa Jo1mycKaeT MOBOPOT BOKPYT HIAPHUPA U MOXKET OBITh
3aMEHEHa JIBYMs COCTABJIAIOIIMMHU CHIIBI BAOJIb OCEi
KOOp/AMHAT-3TO: B) mapHUpHO-HENOABIKHAS OIOpa.

3. Onopa He 10MyCKaeT MOBOPOT BOKPYT IIAPHUPA U MOXKET
OBITh 3aMEHEHa JIByMsl COCTABJISIOLIMMHU CHIIbI BJIOJIb OCEH
KOOpJMHAT-3TO: A) 3allleMJICHUE;

IIpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEIBHOCTD.
3anumuTe COOTBETCTBYIOUIYIO ITOCTIEI0BATEIFHOCTD OYKB
clieBa HaIlpaBo

Y cTaHOBUTE TOCIIEIOBATEIBHOCTD MTOCTPOCHUS IIOP JUIS
peleHus 3a/1a4 Ha pacTsKeHHe-CoKaTHe:

1- OmpenenuTh HOpMaIbHBIE HATIPSHKEHUS O,

2- Haiitu npojionpHyto cuity N,

3- Pa36uth Opyc Ha y4acTKH,

4- TTocTpoHTh SMIOPY MPOAOIBHBIX CHII,

5- [TocTpouTh MMIOPY HOPMATTEHBIX HATIPSHKSHUN
ITpaBusbHbIN OTBET 3-2-4-1-5

10

Hanummre pa3BepHyTBIN OTBET.

YK-1.B.1




Yto Takoe cTeneHu ¢cBOOOIBI dJIeMEHTa, MOACIN?

11

Kaxkoit Tun ananuza ucnosnb3yercs JIjIsl MOJIETUPOBaHUS
MOBE/ICHUS KUJAKOCTU WU ra3a?

a) CTaTuyecKuil aHamus.

0) [lunamMuueckuii aHaIH3.

B) TeroBoii aHamus.

r) CFD (Computational Fluid Dynamics).

[IpaBunbHbIl oTBET I’

12

Kakue Turbl rpaHMYHBIX YCIOBHM MOTYT OBITH 3a/1aHbI B
METO/1¢ KOHEYHBIX AJIEMEHTOB?

a) luddepenimanpabie ypaBHEHUS.

0) ['pannyvHbBIE YCIIOBUS MEPBOTO pojia (3aaHue
nepeMeniecHu ).

B) ['paHnuHbIe ycI0BUsI BTOPOro poja (3alanue Cui).

r) ['pannyHbIe yCI0BUS TPETHETO pojia (CMEIIaHHbIE YCIOBHS).
[TpaBunbubie oTBeTHI A-I"

13

[IpounTaiite TEKCT U ycTaHOBUTE cooTBeTCcTBUE. K Kaxknoi
MIO3ULUH, TAHHOW B JIEBOM CTOJIOLIE, T010epUTe
COOTBETCTBYIOLIYIO TO3UIIMIO B [IPABOM CTOJIOLIE
CooTBeTcTBHE MEKAY THITaMU J1e(hOpMaIHid U UX
OIIpeIeIIEHUSIMU:

Pactspxenue: a) Jlepopmanust, mpu KOTOPOH MPOUCKXOIHUT
u3MeHeHHe (OpMBbI U pa3MEpOB Teja O] IeHCTBHEM BHEIIHUX
CHJI, HAITPABJICHHBIX NEPIEHINKYISPHO €r0 TOBEPXHOCTH.
Cxarue: 0) Jlepopmarnius, mpu KOTOpOH IPOUCXOIUT
n3MeHeHHe (POPMBI U pa3MEPOB TeJa MO ICHCTBHEM BHEITHUX
CHJI, HAIIPABJICHHBIX NapaJljIelIbHO €ro MOBEPXHOCTH.

W3ru6: B) Jledopmanusi, mpu KOTOPOH IPOUCXOTUT
HCKPHBIIEHHE OCH WIN CPEAUHHON OBEPXHOCTH
negopMupyeMoro 00bEeKTa MO IEHCTBHEM BHEIIHUX CHIT WIIH
MOMEHTOB.

Kpyuenue: r) Jlepopmanusi, mpu KOTOpoil MpOUCXOUT
MOBOPOT MOMEPEUHBIX CEYCHUH Tema Mo AeUCTBUEM BHEIIHUX
KPYTSIINX MOMEHTOB, IIPH 3TOM TPOJIOIBHBIE CIION
MOBOPAYMBAIOTCS OTHOCUTENBHO JIPYT ApYyra Ha HEKOTOPBIN

YTOI.

14

ITpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEIBHOCTD.
3anummnTe COOTBETCTBYIOUIYIO ITOCTIEI0BATEIbHOCTE OYKB
clieBa HaIlpaBo

Y cTaHOBUTH MTOCIIEA0BATEIBLHOCTh TPEOOBAHUIMA
NpeIbsBIsSEMbIE K MATMHAM:

1. TexHONOrMYHOCTh KOHCTPYKLUY; 2. PaboTocnocoOHOCTB; 3.
HanexHocTb; 4. DproHOMUYHOCTb U 3CTETUYHOCTD.
[TpaBubHEIl oTBeT: 2-3-1-4

15

Hamnumure pa3BepHyTbIN OTBET.
3anunimMTe MaTPUYHOE YPABHEHHE JKECTKOCTH 3JIEMEHTA

VK-1.B.2

16

Kakoii Tun ananmza ucnosab3yeTcst JUisl MOAEINPOBAHUS
3JIEKTPOMArHUTHBIX MOJEH?

a) CraThueckuil aHanus.

0) [AunamMuueckuii aHaM3.

B) TemnoBoi aHamus.

r) DJIeKTPOMAarHUTHBIN aHaJIU3.

I1K-6.3.2




[IpaBunbHbIl oTBET [’

17

Kakue MeToapl CTIONIB3YIOTCS TSl IPOBEPKU CXOAUMOCTH
pelIeHUs B METO/1e KOHEUHBIX AJIEMEHTOB?

a) CpaBHEHHUE PEIICHHUI Ha PAa3HBIX CETKaX.

0) CpaBHEHHE C aHATUTHYECKUM PEIICHUEM

[IpaBunbubie oTBeTHl A 1 b

18

[Ipounraiite TEKCT U yCTaHOBUTE cOOTBETCTBUE. K KaK101
MO3UIINH, TaHHOH B JIEBOM CTOJOIE, TO10epUTe
COOTBETCTBYIOILYIO TIO3UIINIO B TIPaBOM CTOJIOLIE
CooTBeTcTBHE MEXKY MMapaMeTpaMu MPOYHOCTH U UX
oTpeieNICHUsIMU:

[Ipenen tekyuectu: a) Hanpspkenue, npu KOTOpOM MaTepHa
Ha4YMHAET Je(pOpPMUPOBATHCS O€3 YBETUUYECHUS HATPY3KHU.
[Ipenen npounoctu: 6) MakcumalibHOE HANPSKEHUE, KOTOPOE
MaTepuaj MOXET BblAepKaTh 0e3 pa3pylieHusl.

Monynb ynpyroctu: B) Mepa xE€cTkocTr MaTepuaia,
OTIpEETSIONIAsl €r0 CIIOCOOHOCTh COMPOTHBIIATHCS
nedopmaluy Ipy MPUI0KEHUH HarPy3KH.

Koaddunuent Ilyaccona: r) OTHOIIEHHE TTOTIEPEUHOI
nedopmalu K Mpo10IbHOM MPU OJTHOOCHOM PACTSKEHUU WUITH
C)KaTUU B IpeJieNax ynpyrux aedopmaruil.

19

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEILHOCTD.
3anuIuTe COOTBETCTBYIONIYIO ITOCIIE€I0BATEILHOCTh OYKB
CJIEBA HAIIPABO

Metop ceueHuil O3BOJISET ONIPENEIUTh BHYTPEHHUE CHIIBI,
BO3HHUKAIOIINE B CTEPIKHE, HAXOIALIEMCS] B PABHOBECHUH 10/
JEMCTBUEM BHEIIHEN HArpy3Ku. DTalbl METOJA CEUEHUIN
BKJIIOYAIOT (YKa)KUTE BEPHYIO I10CIIEA0BATEILHOCTD):

1. Pa3pesanue: Pa3pe3aem crepkeHb Ha JIBE€ 4aCTH
IUIOCKOCTBIO, IEPIIEHIUKYIISIPHON €ro OCH.

2. OtOpaceiBanue: OTOpacsiBaeM OJHY M3 YaCTEeH CTEPIKHS.
3. 3amena: 3aMeHseM JIeHCTBHE OTOPOIIEHHOMN YacTh
BHYTPEHHUMU CHJIAMH.

4. YpaBHOBelIMBaHUE: Y PaBHOBEUINBAEM OCTaBIIYIOCS YacTb
CTEPHsI, UCTIONIb3Yysl YPAaBHEHHs PAaBHOBECHSI.

20

Hanmmnre pa3BepHyTBINA OTBET.
KaxoBbI BO3MOKHBIE IPUYHMHBI HETMHENHOCTU ypaBHEHUN
MKD?

21

Kaxoii Tun ananmsa uCnoab3yeTcst JUisl MOAECINPOBAHUS
B3aUMOJICHCTBUSI KOHCTPYKIIMHU C OKPYXKAIOIIEH cpeoit?
a) CraTuueckuil aHanus.

0) AunamMuueckuii aHams.

B) TemnoBoii aHanus.

r) CFD (Computational Fluid Dynamics).

IIpaBunbHbI OTBET [

22

Kakue HeqocTaTKH MMEET METO KOHEUHBIX DJIEMEHTOB?
a) CII0)KHOCTb TIOCTPOEHUS CETKH.

0) HeoO6XxoauMoCTh UCITOIB30BaHUS MOIITHBIX
BBIYMCIIUTENIBHBIX PECYPCOB.

ITpaBuibHbIe 0TBETH A 1 b

23

[IpounTaiite TeKCT U ycTaHOBHUTE COOTBETCTBUE. K Kaxkmoit
TTO3UIINH, TAHHOM B JIEBOM CTOJIOI1IE, ToAOepuTe

[1IK-6.B.2




COOTBETCTBYIOIIYIO MO3UIIHIO B TPABOM CTOJIOIIE
CooTBeTcTBHE MEXTY METOAAMH UCIIBITAHUN U UX IICIISIMHU:
HcnpiTanue Ha pactsbkenue: a) OnpeeneHue npeaesna
MIPOYHOCTH, MPeJiea TeKY4eCTH U MOAYJISL yIPYTOCTH
MaTepuara.

Hcnwitanue Ha cxxatue: 6) Onpenenenne ciocoOHOCTH
MaTepHalia BbIICPKUBATh COKUMAIOIINE HArpy3Ku 0e3
pa3pymeHHs.

Hcnpitanue Ha u3ru6: B) OnpeneneHne cnocoOHOCTH
MaTepHala BhICP)KUBATh U3rHOaroIue Harpys3Kku 0e3
paspyIeHus.

HcnpiTanue Ha kpydenue: T) OnpeneneHne CriocoOOHOCTH
MaTepHalia BbIICP)KUBATh KPYTSIIUE MOMEHTHI Oe3
paspymeHus.

24 [TpounTaiiTe TEKCT M YyCTAaHOBHUTE ITOCIIEIOBATEILHOCTb.
3anummMTe COOTBETCTBYIOLIYIO TIOCIEI0BATEIBHOCTD OYKB
CJIeBa HAIpPaBo

B kakoli mocienoBaTeabHOCTH U3Y4AOTCS PA3AEIIbl MEXaHUKH:
1 — CompoTuBIIEHUE MaTEpPHUAIIOB

2 — Teopernyeckass MEXaHUKa

3 — [eranu mamma

ITpaBusbHBIH OTBET: 2-1-3

25 Hanummre pa3BepHyThIl OTBET.
Kak BeiBoguTCS 001ee ypaBHeHrue MKD u3 ycnoBwuii
paBHOBECHS Y3JI0B?

[lepeyeHb TeM KOHTPOJIBHBIX PaOOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a0YHOU (OPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMS KOMIETEHLIMH, COJep)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Metoauueckue yKka3zaHUs [JIs OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe W SCHOE U3NOKeHHEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JIEKIIMH B
paMKax JUCITUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCKO MH(OpPMAIUIO 1O TeMe, a B OCBOCHUHU
dbyHIaMeHTAIbHBIX Mpo0JeM IUCHHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3aIMOHHYIO U MHPOpMAIMOHHYIO (GYyHKIMHU. JIeKus pacKpbiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWS, €€ MPOOJEMBI, JaeT IEeNbHOE MPEJCTABIICHUE O TUCITUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTITTHAMH.

[TanupyeMble pe3yJIbTaThl IPH OCBOEHUN 00YUYAIOIMMHUCS JIEKIIMOHHOTO MaTepraa;




— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUW, YpPOBEHBb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO /JIsl CAMOCTOSITENILHON paboThI;

— TOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B  Pa3IHMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JleKMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpaluedl CilaigoB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKUX JUCKYyCCHU 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATUK I10 IUCHUIUIUHE.

CTpyKTypa NpeoCcTaBiIeHUs JEKIIMOHHOTO MaTepHaia:

— nmpencrarieHa B 1. 4.2

11.2. Meroauueckue ykazaHusi sl OOYYaroIIUXCsS IO BBIIOJHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BeIMONHEHHS Ja0OPaTOPHBIX paboT OOyYaArOMIMKCSA JOJDKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTtopHbIX paboT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3aldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ 1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

JlaboparopHble pabOThI MO AUCHUILINHE «VIMUTAllMOHHOE MOAETUpPOBaHUE (HU3HUECKUX
U TEXHOJIOTUYECKUX IPOLIECCOB» MPOBOAATCS B ayautopuu kadeapsl Ne 1 (ayn. 24-12). ns
MPOBEJEHUS TaOOPATOPHBIX PAbOT MCHONB3YIOTCS KOMIBIOTEPHI ¢ MpeaycTtaHoBieHHbIM [10O,
MO3BOJISIOIINE BBIIOJIHATH PabOTHl M0 UMUTALIMIOHHOMY MOJIEIHPOBAHUS MO BCEM OCHOBHBIM
pa3zenaM AUCHUIUIMHBL «VIMUTAalMOHHOE MOAENUpPOBaHUE (PUINYECKUX U TEXHOJOTHUYECKUX
IIPOLIECCOBY.

[Topsinok npoBeneHus 1a00paTOPHOI pabOTHI:

1. BBogHas gacTh

— MoJydeHue 00ydaronMMes I0MycKa K paboTe (YCTHBIN ompoc)

— TIOJTYYeHHE O0YJArOIIMMCS 3a/TaHUS

— coo0I1IeHHe MpernoiaBaTesieM yYKazaHui K paboTe (onucanue J1abopaTopHON yCTaHOBKH,
HAallOMMHAHUE O TOPSI/IKE BBIMOJIHEHHsS] pabOThl U MCCIEAYEeMbIX MapaMeTpax, IokKa3 crocoOoB
BBITIOJTHEHUSI OTACTBHBIX ONEpaIHid, TPeIyNpekIeHNEe O BOSMOKHBIX OIIMOKAX )

2. OcHOBHas 4acTh

— BBIMOJTHEHHE 00YJalOIIMMCs TOCTABIICHHOM 3a/1a4u




— coo0IIeHue MpernoaaBaTesieM (B ciiydae HEOOXOIUMOCTH) JONOJHUTEIbHBIX yKa3aHUN
(TTOBTOPHBIN MOKa3 WM Pa3bsICHEHNE UCTTOTHUTEIbCKUX JIEHCTBH )

3. 3akirounTeNabHas YacTh

B 3akmiounTenbHOM 4YacTHM  CTYINEHT JOJDKEH MPOJEMOHCTPUPOBATh IOJy4YEHHbBIE
pe3ynbTaThl MPENOAaBaTENIO.

Crpykrypa u dhopma oTueTa 0 1adopaTopHOM padboTe

Otuer o mabopaTtopHoOit paboTe AOHKEH COJIEPKaTh CIEIYIOIINE Pa3aebl:

— 11eJ1b 1a00paTOPHOI pabOTHI

— ¢hopMyIHUpPOBKA 33JaHUS

— OCHOBHAas 4YacTh (JOJDKHA COJAEPKATh ONMHUCAaHHE JA0OPATOPHOW yCTaHOBKH,
HeoO0XouMble TaOIUIbL, TpadUKH, SKCIEPUMEHTAIbHbBIC TaHHbIE U PE3yIbTaThl PACYETOB)

- BBIBOJI (OTIMCHIBAIOTCS. UTOTH Pa0OTHI, TPOBOAUTCS aHAIH3 TIOTYYCHHBIX PE3YJIbTATOR)

TpebGoBanust Kk oopMIIEHHIO OTYETa O TabopaTopHOi paboTe

TpeboBanus k opopMIIEHUIO OTUETA O JTAOOPATOPHOU pabOTE M3ITOKEHBI B ACHCTBYIOIIEM
crangapre ['OCT 7.32-2001 «Otyer o HayuyHO-HCClIeOBaTeIbCKOM padore. CTpykTypa u
npaBwia OQOPMIICHHS», KOTOpbIH MOXHO HaiWtd B MHTepHere Ha caiite ['YAII
http://quap.ru/guap/standart/titl_main.shtml

11.3. Mertoauueckue ykazaHus JUIsi OOYYaAIOIIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHON
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHACT PadOTy O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIILHON paboThl, y oOydaromierocst (GhopMHUpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHsI 1O BBHIMOJHEHUIO KOHTPOIBHBIX PadOT (U 00yJaromuxcs
10 3a04HOU (hopme 0OyueHus).

B xo/1e BHIMOTHEHHS] CaMOCTOSATENbHONU PabOThl 00YUAIOIIUICS U3ydaeT TEOPETUUECKUI
MaTepuai IUCIUTUIMHBI, pellaeT TUIOBBIE 3a]]a4i U 3aJaHusl KypCOBOM pabOThl, pa3MeIlleHHbIE B
NCO I'VAII: http://pro.quap.ru/ https://Ims.quap.ru/

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NPEIYCMaTpPUBAET KOHTPOJb KadecTBAa 3HAHUMI
00y4aroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymumii KOHTPOJIb YCIIEBAEMOCTH O0yYaromuxcs MpoBoauTcs B cooTBeTcTBUU ¢ CTO
I'VAIT CMK 3.76 «llonoxeHnne o TeKylleM KOHTPOJE YCIEBAEMOCTH W IPOMEKYTOUHOMH
aTTecTaluu CTyAeHToB U acniupanToB ['Y AL, oOy4aromuxcs mo o0pa3oBaTeIbHBIM IPOrpaMMam
BBICIIETO OOpPa30BAHUS».

Ilo pguciumumbe «llpuknagHasg MexaHMKa»  IPELyCMAaTpPUBAIOTCA  CIEAYIOIINE
BO3MOXKHBIE METO/bI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH O0yYaIOLIUXCS:

- YCTHBIH OIIPOC Ha 3aHATUSX;


http://guap.ru/guap/standart/titl_main.shtml
http://pro.guap.ru/
https://lms.guap.ru/

- TECTUPOBAHUE.

11.5. Meroauyeckue ykazaHusi 1jisi OOY4arOIIUXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTalUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— nuddepeHunpoBaHHbIl 3auyeT — 3T0 ¢dopMa OLEHKM 3HAHWM, MOJyYEeHHBIX
0o0y4armuMcsl TpU U3YYEHUU AUCHMILTUHBL, PU BBIMOTHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, Hay4IHO-HCCIIEOBATEIBCKUX PAOOT M MPOXOKICHHUH MPAKTUK C aTTECTAIMOHHON OIIEHKON
«OTIUYHOY, «XOPOIIO», «yJAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

BapuaHToM mpoMeKyTOUYHOM aTTECTAlUHA HAPSAY C YCTHBIM 3K3aMEHOM I10 MPUKIIAJHOU
MEXaHHUKE MOXET ObITh MUCbMEHHOE TECTUPOBAHHE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




