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AHHOTaUs

HMucuunnuHa «MMUTaMOHHOE MOJAETUpPOBaHUE (U3MYECKUX M TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
OakanaBpuaTa IO HaIpaBJICHHIO MOATOTOBKM/ crnenuanbHOocTH 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 «CnocoGeH oCyIIECTBIATh MOUCK, KPUTHUSCKUNM aHaIUu3 W CHHTE3 MH(MOpMaIuH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

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

CopepxaHue TUCHUILUIMHBI OXBATHIBAE€T KPYI BOINPOCOB, CBSI3AHHBIX C O3HAKOMIJICHHEM
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 YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opme 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 npenogaBaHus TUCITUTITUHBI
Llenu  npenodasanusi  Oucyuniunsvl  «MmumayuonHoe Mooerupoganue  Quauyeckux u
MEXHONOSUHECKUX NPOYECCO8» COCMOANM 8 YOPMUPOSAHUU Y 00VHAIOWUXCS NPODHECCUOHANbHBIX
KOMnemenyull U HABbIKO8 GIAOCHUs MAMeMamudecKum annapamom  UMumayuoHHO20
MOOEIUPOBAHUsl,  PA3BUMUSL  HABLIKOE  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
npogheccuoHanbHo OesimenbHOCmu
1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BHICIIET0 00pazoBaHus (nanee —

OI1 BO).

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

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

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHXKEHHS
Kox u
Kareropus (rpymnmna) Kon v HanMeHOBaHNE HHIMKATOPA JOCTH)KEHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIINU
KOMIIETCHIIMH

VK-1 Cnocoben
OCYILIECTBJIATH VK-1.3.2 3HaTh METOAUKN CUCTEMHOI'O IOAX04a
IIOMCK, KPUTUYECKUI | JJIS PELUEHUS TIOCTaBICHHbIX 3a1a4
AHaJIU3 U CUHTE3 VK-1.B.1 Bnazners HaBbIKAMU KPUTHUYECKOTO

YHuBepcaibHbIE

KOMITETEHIIHH uHpopManuy, aHaJM3a ¥ CUHTE3a HHPOPMAaLlMHU, B TOM YHCIIE C
IPUMEHSITh MIOMOLIBIO HU(POBBIX UHCTPYMEHTOB
cucteMHbli nogxon | YK-1.B.2 BnageTs HaBbIKaMH CHCTEMHOTO
JUTSL peIIeHUs MO/IX0/1a JIsl PEeLLIEHUs TIOCTaBICHHbIX 3a/1a4
IIOCTABJICHHBIX 3a7a4
ITK-6 Cnocoben
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

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»
3HaHUs, TMOJYYECHHbIE NPH M3YYEHUM Marepuana JaHHOW JUCHUIUIMHBL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUTLIAH:
«MopenrupoBaHue CUCTEM U ITPOLECCOBY
3. OO0BEM H TPYTOEMKOCTh JUCIUILTAHBI




JlanHpie 00 o0meM o0beMe AMCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 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 4 4
AyoumopHhuie 3anamus, BCETO 4ac. 12 12
B TOM YHCJIE:
nexuun (JI), (gac) 4 4
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 8 8
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
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 TUCIUILIMHEI IO pa3/enaM U BUIAaM 3aHATHM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznenbl, TeMbI AUCHUITIIMHBL Jlexwm | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. O6mime BOPOCH HMUTAIIMOHHOTO 5 2 45
MO/IETUPOBAHUSI 2
Paznen 2. Meroa koHeuHbIX aeMeHTOB (MKD)
Tema 2.1. MKD B 0JHOMEPHBIX 3a1a4ax 1 2 25
Tema 2.2. MKD B IByXMEpHBIX U TPEXMEPHBIX 1 2 26
3aJadax
HToro B ceMecTpe: 4 8 96
Hroro 4 0 8 0 96

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoeCCHOHATBHOM 1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI




1 Paznen 1. O0mue BOnpockl IMHTAITMOHHOTO MOJCITUPOBAHUS
Ornrcanue 3amagn. Maremarndeckoe MoJiennpoBanue. TouHoe
perienue. BapuanTbl BO3MOXKHOTO PEIICHHUS.

2 Paznen 2. Meton koreuHbIX nemenToB (MKD)

OrneHka NOrpenrHoCTH.

Tema 2.1. MKD B oqHOMEpHBIX 3a/1a9ax
CunpHas u cnabast GopMyTHpOBKa 3a7a9u. | paHUIHBIE YCIOBUSI.

Tema 2.2. MKD B 1ByXMepHBIX U TPEXMEPHBIX 3a/1adax
Crnabast hopmynrpoBka camoii o0mieit 3anaun. [ImockonanpspkeHHas
3aaa4da. TpexmepHbI ciydail.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

N3 nux No
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPyI0EeMKOCTb, |IPaKTUYECKOM |pasjieiia
/11 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | TUCITHIT
(gac) JIHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJO0EMKOCTb
N3 HUX Ne
11\2‘)1 HaunmeHoBaHue 1a00paTOPHBIX pabOT prﬂz):;\gocm, Hﬁg;:gfj;ﬁ;’? I;;Ig(f:f;r?
(gac) JIMHBI
Cemectp 6
OCHOBBI UMUTAIIMOHHOTO MO/IETUPOBAHUS. 2 1
bazoBble HaBBIKH
[ToaroroBka pacueTHOM MOEIN 2 1
MMuTanimoHHOE MOAETMPOBAHNE CTEPHKHS 2 2
npu u3rude
[TpouHocTHOI aHaM3 2 2
Bcero 8

4.5. KypcoBoe nmpoeKkTHpOBaHHEe/ BHITTOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabnuna 7 — Bunbl caMmocToATeIbHON PabOTHI U €€ TPYAOEMKOCTh




. Bcero, | Cemectp 6,
Bun camocTosITenbHO#M paOboThI

qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 40 40
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyImeMy KOHTPOJIEO 26 26

ycneBaemoctu (TKY)

Jomamaee 3ananue (J13) 10 10

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaruu (I1A) 20 20

Bcero: 96 96

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTcpurajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHU NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 9K3eMILTSIPOB B
Hlngp/ bubnuorpaduueckas ccplika OubmoTexe
URL aapec (KpoMe AIIEKTPOHHBIX

AK3EMILISIPOB)

byrkapesa, H. I'. KomnerorepHoe monenupoBaHue
B IIPUKIJIATHON MexaHuKe : yueOHoe nmocobue / H. I'.
bytkapeBa, A. 3. KpacuibHukoB. — CaHKT-
[TerepOypr : BI'TY "Boenmex" um. [1.0.
VYerunona, 2019. — 52 ¢. — ISBN 978-5-907054-
52-3. — TekcrT : nekTpoHHbIH // JlaHs :
AJIEKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.Jlanbook.com/book/157092 (nata
obparmenus: 08.09.2022). — Pexum goctyna: s
aBTOPH3. NIOJIb30BATEIICH.

Kpacunphukos, A. 3. MeTopl ONITUMHU3AIUY B
NPUKIIAJHON MexaHuKe : yueOHoe nocodue / A. 3.
Kpacunbnaukos, H. P. Typkuna. — CaHkt-
[TerepOypr : BI'TY "Boenmex" um. /1.®.
Ycrunona, 2019. — 42 ¢. — Teker .

3EeKTPOHHBIHN // JIaHb : ANIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/157065 (nara
obpamienus: 08.09.2022). — Pexxum pocryna: s
aBTOPH3. M1OJIb30BATENCH.




7. TlepedyeHb AIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmua 9 — IlepedeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOMN ceTH «HTepHeT)

URL aapec HaumenoBanue
https://e.lanbook.com/ DJIeKTpOHHO-0MOIHOTeUHas cucTema JIaHb

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOT0O 0OECHEUEHUs, HCIOJIB3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

. . Howmep aynuropun

No HaunmMeHnoBaHue coCTaBHON 4acTH MAaTepUAIbHO-TEXHUYECKOM

n/n 6a3bl (npu

HEO0OXOIMMOCTH )

1 | JlekunonHas ayJIUTOpUs — yKOMILIEKTOBaHA | DOHJ TEKINOHHBIX
CHeIUaIu3UuPOBAHHOMN (yueOHoIf) MeO0enbIo, Habopom | ayautopuii ['VAII
JIEMOHCTPAIIMOHHOTO  O0OpYyIOBaHHUS U  y4eOHO-HATISIHBIMU
OCOOMSIMH, OO0ECIEeUUBAIOLIMMU TEMATUYECKUE WILTIOCTPALUH,

COOTBETCTBYIOIIME padOYUM Y4eOHBIM MpOrpaMMaM AUCIMILTAH
(Monymei).

2 | Aymutopuu I TIPOBENEHUS TMpPaKTHUYeCKUX 3aHsaATHid — | DoHjg ayautopwuii
YKOMITJIEKTOBAHBI CHEIUATU3UPOBAHHON (y4eOHOW) Mebelnbro, I'VAIIL
Ha0OpOM  JIEMOHCTpPAllMOHHOIOo obOopynoBaHus u  ydeOHO- | (yn. ['actemno 15,
HarJsiJHBIMA TIOCOOMSIMM, OOECHEeYMBAIOIIMMHU TeMaTHUECKHe ayn. 24-12)
WJUTIOCTpALH, COOTBETCTBYIOIINE pabouum y4eOHBIM
porpaMMaM JUCHUILIINH (MOyJIeH).

3 | [lomemenue ansi CaMOCTOSITENBHON PaOOTHl — YKOMILIEKTOBaHO |  DOHI ayauTOpuit
CHeIUaTN3UPOBAHHOMN (yueOHOIf) MeOebio, OCHAIIICHO I'VAII




KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO TOIKIIOYEHUS K
cetn "MHTepHeT" M 00€CmeYeHO IOCTYNOM B AJICKTPOHHYIO
nH(OPMaLOHHO-00pa30BaTeNIbHYIO CPEly OpraHU3aIiu.

(yn. T'acremno 15,
ayn. 24-12)

4 | YueOHas ayauTopust AJis TEKYLIETO KOHTPOJISI U IPOMEXYTOUHON

DoHJ ayIUTOPUIL

aTTECTAIlMU — YKOMILJICKTOBAaHA CIICIHAIM3UPOBAHHON (Y4eOHOM) I'VAII
MeOeNbl0, TEXHUYECKUMHU CpeACTBaMH 0O0ydeHwus, ciyxamumu | (yi. [acremmo 15,
JUTsI TIpeJICTaBlIeHUs y4eOHOU nH(OopMaIuu. ayn. 24-12)

10. Onenounble cpencTBa sl MPOBEACHHS POMEKYTOUYHON aTTeCTAIMH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIllun

Bug npoMmexxyTouHOM aTTecTaiuu

Hepequb OIICHOYHBIX CPEACTB

JuddepeHpoBaHHbIi 3a4ET

Crncox BOIpOCOB;
TecTsl

10.2. B kauectBe

KPUTEPUEB OLICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)

KOMIIETCHIIMA OO0y4YarONIUMUCS MPUMEHSCTCS S-Oa/uThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET HUCIOJIB30BATHCS

100-0amnbHas

aIKajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIB30BaHUA KOTOpOI>'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWI HPOTPaMMHBIN
MarepHai;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— ONUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIMUTEPaTyphl,

«OTIIUYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIC TTOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOABLI U 00OOIICHHS;
— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MIOHITHM.
— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,
(XOpOIO» — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH; 3
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
«BGaYTCHO»
HaIlpaBJICHUS;
— apTyMEHTUPYET Hay4YHBIC MMOJIOKEHHUS;
— JIeJIaeT BBIBOABLI U 00OOIICHHS;
— BJIAJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, OMHPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYIIECTBEHHbIC OIMOKH M HETOYHOCTH;
«YHOBJIETBOPUTEIIHLHOY N
GATTOHOY — UCIIBITHIBAET 3aTPYAHEHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM

HaIpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOH CIELMATN3UPOBAHHBIX TOHSITHIA.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKU U
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa Koxn
UHIMKaTOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ans 3adeta / qudd. 3ayera Koz
WHIMKaTopa
1 I'pannysble 351eMeHTHl. MOIeTMpPOBaHNE YCIOBHI KOHTAKTA. YK-1.3.2
2 ITpumenenne MKD nis perienusi [MuHaAMUYECKHX 3a]1a4.
3 Metoa KOHEUHBIX 00BEMOB: OCHOBHBIC MTOHSTHS. VK-1.B.1
4 WHcTpyMeHTBI CO3aHNs TEOMETPUUECKON MOJIENH
5 [TonyuuTts pemeHue 3aaa4u 0 TOJICTOCTEHHOM LIMJIMHAPE MO VYK-1.B.2
BHYTPEHHUM JIaBIICHUEM
6 Ybenureck, 4TO ISt K30TPOITHOTO MaTepHaia yrioBbIe
nedopMaIui He 3aBUCIT OT HOPMAJIbHBIX HANPSOKEHUH, a
MPOAOJBHEIE Ae(OpMaIui He 3aBUCST OT KacaTelIbHBIX
HaIPSHKEHUM.
7 ITocTpoeHHEe U XapaKTEPUCTUKU CETOK [1K-6.3.2
8 Pemrenue 3a1a4 METOZOM KOHEYHBIX DJIEMEHTOB.
9 PacueTs! 6aJ0YHBIX KOHCTPYKIIHH. [1IK-6.B.2
10 Pacuer 00beMHOI cTaTHUeCcKON 3a/1a4M JTUHEHHON TEOpUU

yIpYyrocTu

[lepeuenr TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIOTHEHUS KYpPCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM JuIst KypCcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Ne n/nn .
KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
Bonpockl s mpoBeneHUs MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

. Kon
Ne n/m [IpuMmepHBIii epedeHps BOIIPOCOB ISl TECTOB
WHAWKATOpa
1 Kaxkue tunsl ananuza goctynssl B Ansys? YK-1.3.2

a) CTaTuyecKuii aHau3.




0) [unamMuueckuii aHaIH3.

B) TemnoBoii aHamus.

r) Bee BhlenepeurcieHHble.
[IpaBunbHbIl oTBET I’

Uto siBNIIETCS OCHOBHOM 3a7]a4€il METOJa KOHEUHbBIX
3JIEMEHTOB?

a) PazOuenue o6sacTi Ha KOHEYHBIC SJIEMEHTHI.

0) Pemenue nquddepeHnmanbHbIX ypaBHEHUH.

B) [lomyuenue MaTpuIbl KECTKOCTH.

[IpaBunbHbie oTBeTH A-B

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Kax 1011
MO3UIINH, TaHHOH B JIEBOM CTOJIOIE, TO10epUTe
COOTBETCTBYIOILYIO TIO3UIIUIO B TIPaBOM CTOJOLIE
CootBercTBHE MEX 1y 3aKkoHaMU HbroToHa 1 nx
(dbopMyIIUpOBKaMU:

Ilepssiii 3akoH HetoToHa: a) CyIl1ecTBYIOT TaKu€ CUCTEMBbI
0TCu€Ta, Ha3bIBAEMbIE UHEPIUAIbHBIMU, B KOTOPBIX
MaTepuaabHas TOYKA COXPaHSAET COCTOSIHUE ITOKOS WU
PAaBHOMEPHOTO IPSIMOJIMHEMHOTO IBU>KEHHUS 10 TEX IMOP, OKA
BHEIIHHUE BO3/ICUCTBUS HE U3MEHST 3TOTO COCTOSIHUSL.

Bropoii 3akon Herorona: 6) Cuina, aeiicTByromias Ha Teo,
paBHa MPOU3BEACHUIO MAcChI TEJIa Ha COO0IIAeMOe 3TOM CHIIOM
yckopenue: F=ma.

Tperuii 3akon Hptotona: B) Cuiibl, ¢ KOTOPBIMH J1Ba TeJa
JNEUCTBYIOT APYT HA JIpyra, paBHbI 10 MOAYJIIO U HAIIPaBJIEHBI
BJIOJIb OJHOM NPSIMOM B MPOTHUBOMOJIOAKHBIE CTOPOHBI.

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIIEI0BATEIBHOCTD.
3anuiuTe COOTBETCTBYIOLLYIO I1OCJIEI0BATENbHOCTh OYKB
CclJieBa HaIlpaBo

VYcTaHoBUTE OCIEA0BATENBHOCTD PELIECHUS 334a4 Ha IJIOCKYIO
CHCTEMY CXOJSIINXCS CUII TEOMETPUYECKUM CIIOCOOOM:
1-Onpenenuth TOUKY, paBHOBECUE KOTOPOU HYKHO
HCCIIEI0BATb,

2-HaiiT HeM3BECTHBIE PEAKIIUH TPH TOMOIIA TEOPEMBI
CHUHYCOB,

3-Onpenenuts aKTUBHBIE CHJIHI,

4-TTocTpouTh CUIIOBOM MHOTOYTOJIBHUK(TPEYTOJIBHUK)
5-3aMEHUTD CBSI3U, PEAKIIUSIMU CBSI3EH,

6- [IpoBepHUTh MPABUIBLHOCTh HAX0XKICHHS peaKkIui
[TpaBunbHEI oTBeT: 1-3-5-4-2-6

Harnumure pa3BepHyTBIN OTBET.
Yro Ha3bIBaE€TCs KOHEYHO-3JIEMEHTHOW MOJEIIBIO?

Kaxoii Tun ananmsa uCHoab3yeTcst s ONPENEICHUS
HanpspKeHu U nedopmannii B KOHCTPYKIUU?

a) CraTHueckuil aHanus.

0) unamMuueckuii aHaIM3.

B) TemnoBoi aHamus.

r') AKYCTHYECKHI aHau3

IIpaBuibHBIN OTBET A

Kakue Turbl KOHEUHBIX AJIEMEHTOB CYIIECTBYIOT?
a) CTepKHEBBIE DIIEMEHTHI.
6) O00JI0YEYHBIC AITIEMEHTHI.

YK-1.B.1




B) OOBEMHBIC SJIEMEHTHI.
IIpaBuibHbIE OTBETHI A-B

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Kax 1011
MO3UIINH, TaHHOH B JIEBOM CTOJIO1E, To10epuTe
COOTBETCTBYIOILYIO TIO3UIIUIO B TIPaBOM CTOJOLIE

1. Onopa nomyckaet oBOpOT BOKPYT IIApHUPA U
nepeMelIeHre B10JIb ONIOPHO MOBEpXHOCTU. Peakius
HarpaBJieHa NEPIEHAUKYIISIPHO OTIOPHOM MOBEPXHOCTU-3TO: b)
LIApHUPHO-TIOJIBUYKHAS OIIOpa;

2. Onopa J01ycKaeT MOBOPOT BOKPYT HMIAPHUPA U MOXKET OBITh
3aMEHEHa JBYMS COCTABIIAIOIIMMU CHIIBI BAOJIb OCEil
KOOpAUHAT-3TO: B) mapHupHO-HENOABUAKHAsI OIIOpa.

3. Onopa He 10MyCKaeT MOBOPOT BOKPYT IIAPHUPA U MOXKET
OBITH 3aMEHEHA JIByMsI COCTABJISIIOLMMH CHIIBI BJIOJIb OCEH
KOOpJMHAT-3TO: A) 3alleMJICHUE;

[IpounTaiiTe TEKCT U YCTAHOBUTE I1OCIIEIOBATEIbHOCTD.
3anuIuTe COOTBETCTBYIONIYIO ITOCIIEI0BATEILHOCTh OYKB
CIICBa HAIPaBo

VYcTaHoBHTE NOCIIE0BATEIBHOCTD OCTPOSHHUS AITIOP IS
peleHus 3a/1a4 Ha pacTsHKEHHE-CoKaTHe:

1- OmnpenenuTh HOpMasbHbIE HAPSKEHUS G,

2- Haiitu mpomosbHyto crty N,

3- Paz0uts Opyc Ha yyacTKH,

4- TTocTpOUTD SMIOPY MPOAOIBHBIX CHII,

5- ITocTpouTh 3MI0py HOPMATIbHBIX HAIPSKEHUN
ITpaBusbHbI oTBET 3-2-4-1-5

10

Hanummwure pa3BepHyThIi OTBET.
Uto Takoe CTENeHN CBOOO I DJIEMEHTA, MOJICIH?

11

Kaxko#t Tun ananusza ucnosib3yercs s MOAEIMPOBaHUSA
MOBEJICHUS KUJKOCTH UJIH rasza?

a) CraTuueckuil aHanus.

0) [AunamMuueckuii aHams.

B) TemnoBoii aHanus.

r) CFD (Computational Fluid Dynamics).
IIpaBunbHbI OTBET [’

12

Kakwue THITbI TpaHUYHBIX YCIIOBUI MOTYT OBITH 3a/1aHBI B
METO/Ie KOHEUHBIX 3JIEMEHTOB?

a) luddepenumanbHble ypaBHEHUS.

0) I'paHn4HbIe yCI0BHS NEPBOTO poJia (3aJaHKe
nepeMenieHui ).

B) ['paHny4HbIe yCI0BHS BTOPOTO poAa (3aaHue CUI).

r) ['pannyHbIe yCI0BUS TPETHETO poJia (CMEIIaHHBIE YCIOBHS).
ITpaBuibHbIe OTBETHI A-T"

13

[IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBHE. K Kak1011
MO3UIINH, TaHHOH B JIEBOM CTOJIOIE, TO10epuTe
COOTBETCTBYIOIIYIO MTO3UIINIO B IPABOM CTOJIOIIE
CooTBeTcTBHE MEXAY TUIIaMU J1eopMalvii U UX
OIIPEICTICHUSMH:

Pactspxenue: a) Jlepopmanius, mpu KOTOpOH MPOUCKOIUT
n3MeHeHne (POPMBI M pa3MEPOB Tela MO ICHCTBHEM BHEITHUX
CHJI, HAITPAaBJICHHBIX NEPIEHIUKYISPHO €0 HOBEPXHOCTH.
Cxatue: 0) lehopmanius, npu KOTOPOM MPOUCXOTUT

VYK-1.B.2




n3MeHeHue (OpMbI U pa3MepoB Tella Mol AeCTBHEM BHEITHUX
CHJI, HAIPABJICHHBIX MAPAIIIEIBHO €r0 MTOBEPXHOCTH.

N3ru6: B) Jdedopmariust, mpu KOTOPOM MPOUCKOTUT
WCKPUBJICHUE OCH WU CPEAMHHON TOBEPXHOCTH
nepopMupyeMoro 00beKTa 1Moj JeHCTBUEM BHEIIHUX CHUJT HIIN
MOMECHTOB.

Kpyuenue: r) edopmarus, mpu KOTOPOH MPOUCXOAUT
MMOBOPOT MOTIEPEYHBIX CEUCHHH TeJa MO/ ISHCTBUEM BHEIITHUX
KPYTAILIUX MOMEHTOB, IIPH 3TOM IPOJIOJIbHBIE CIIOU
MMOBOPAYHMBAIOTCS OTHOCUTEIILHO JPYT APyra Ha HEKOTOPBIH

YTOII.

14

[IpounTaiiTe TEKCT U YCTAHOBUTE I1OCIIEIOBATEILHOCTD.
3anuiuTe COOTBETCTBYIOIIYIO MOCIEI0BATENILHOCTh OYKB
CJIEBA HAIIPABO

Y CTaHOBUTH MOCIIEA0BATEIHLHOCTH TPEOOBAHUIA
IIpEbABISEMbIE K MAallIMHAM:

1. TexHONOrMYHOCTH KOHCTPYKIUU; 2. PaGoTocnocoOHOCTB; 3.
Hanexunocts; 4. DproHOMUYHOCTH U ACTETHUYHOCTb.
[IpaBunbHbIN OoTBET: 2-3-1-4

15

Harnmmnre pa3BepHyTBIN OTBET.
3anuIuTe MATPUYHOE YPABHEHHE KECTKOCTH MIEMEHTA

16

Kako# tn anaimsa ucnosnb3yercs Ui MOJEIUPOBaHUS
3J€KTPOMAarHUTHBIX MOJIEH?

a) CTaTu4yecKuii aHau3.

0) [lunaMuueckuii aHaIH3.

B) TennoBoii ananus.

r) DIEeKTPOMarHUTHBIN aHAIN3.

[IpaBunbHbI oTBET I’

17

Kaxue MeToab! CIOIB3YOTCS 71 IPOBEPKU CXOAUMOCTH
pelLIeHNs B METO/1€ KOHEUHBIX AJIEMEHTOB?

a) CpaBHEHUE pelIeHUi Ha Pa3HbIX CeTKax.

0) CpaBHEHHUE C aHATUTHYECKUM PEIICHUEM

ITpaBuibHbIE OTBETHI A 1 b

18

[IpounTaiite TEKCT U YCTaHOBUTE COOTBETCTBUE. K KAk 101
MO3UIIMH, TaHHOH B JIEBOM CTOJIOIE, TO10epUTe
COOTBETCTBYIOILYIO TIO3UIIUIO B TIPaBOM CTOJIOLIE
CooTBeTcTBHE MEXY TApAMETPAMU IPOYHOCTH U UX
oTpeieNIeHUSIMU:

IIpenen texydyectu: a) Hanpsxkenue, npu KoTopoM mMaTtepua
Ha4YMHAET AeOpPMUPOBATHCS O€3 YBEIMUEHUS HATPYy3KH.
IIpenen npounoctu: 0) MakcumalibHOE HaNpsKEHNUE, KOTOPOe
MaTepuaj MOXKET BblAEpKaTh 0€3 pa3pyLieHUs.

Monyns ynpyroctu: B) Mepa k€CTKOCTH MaTepuaia,
OTIpEIETISIONIAs €ro ClIOCOOHOCTh COMPOTHUBIIATHCA
nedopMaluy npy MPUIOKEHUN Harpy3KH.

Koaddumnuent [lyaccona: r) OTHOIIEHHE TOTIEPETHOM
nedopmanuy K NpoJOIbHON MPH OJHOOCHOM PACTSHKEHUH UITH
C)KaTUU B IpeJieNax ynpyrux aepopmManuil.

19

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEAOBATEIBHOCTD.
3anummure COOTBETCTBYIOLIYIO MIOCIEI0BATENBHOCTE OYKB
CJIEBA HAIIPABO

Merton ceueHnii MO3BOJISIET ONPEEINTh BHYTPEHHHE CHJIBI,

[1K-6.3.2




BO3HHKAIOIIKE B CTEPIKHE, HAXOIALIEMCS] B PABHOBECHH T10]]
JEMCTBUEM BHEIIHEN HArpy3Ku. DTambl METOJA CEUEHUI
BKJIIOYAIOT (YKQXKUTE BEPHYIO I10CIIE0BATEIbHOCTB):

1. Pa3zpe3anue: Pazpe3aem cTep:keHb Ha JABE YaCTU
IJIOCKOCTBIO, TIEPIIEHIUKYJIIPHON €r0 OCH.

2. OtOpaceiBanue: OTOpacsiBaeM OJHY M3 YaCTEH CTEPIKHI.
3. 3ameHa: 3ameHseM JeHCTBHE OTOPOIIICHHOW YacTh
BHYTPEHHUMU CHJIAMHU.

4. VpaBHOBeIIMBaHKE: Y PaBHOBELINBAEM OCTABLIYIOCS YaCTh
CTEPXKHSI, UCIIONIb3Ysl YPABHEHUs PAaBHOBECHSI.

20

Hanumure pa3BepHyThIi OTBET.
KakoBbI BO3MOKHbBIEC IPUYMHBI HEJTMHEHHOCTH YPaBHEHHUU
MKD5?

21

Kako# tvn anaimsa ucnosb3yercs Ui MOJEIUPOBaHUS
B3aUMOJICVCTBUS KOHCTPYKIIMHU C OKPY>KaIOIIel cpeaoit?
a) CTaTu4yecKuil aHamus.

0) [lunaMuueckuii aHaIN3.

B) TennoBoii ananus.

r) CFD (Computational Fluid Dynamics).

[IpaBunbHbI oTBET [’

22

Kakue HegocTaTKM MMEET METOI KOHEUHBIX DJIEMEHTOB?
a) CJI0)KHOCTb IOCTPOEHUS CETKH.

0) Heo6Xx01uMOoCTh UCTIOJIB30BaHUS MOIITHBIX
BBIYHCITUTEILHBIX PECYPCOB.

[IpaBuibHbie 0TBETH A U b

23

[IpounTaiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K KAk 101
MO3UIUH, TAHHOW B JIEBOM CTOJIOIIE, o0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOIIE
CooTBeTcTBHE MEX]1y METOAAMHU UCIIBITAHUN U UX IEJISMU:
Ucnpitanue Ha pactspkenue: a) OnpeneneHue npeaesa
MIPOYHOCTH, Tpefesia TeKyYeCTH U MOAYJISl YIPYTOCTH
MaTepuana.

HcneiTanue Ha cxxatue: 6) Onpenenenrne ciocoOHOCTH
MaTepHalia BeIACP)KUBATH CKUMAIOIINE HArpy3Ku 0e3
paspyuieHus.

Ucnbitanue va u3ru6: B) Onpenenenue crnocoOHOCTH
MaTepuaia BbIIEPKUBATh U3THOA0IINE HArPy3KHu Oe3
paspyuLieHus.

HcneiTanue Ha kpydenue: T) OnpenenaeHue cnocoOHOCTH
MaTepuasa BIJICPKUBATH KPYTAIIHNE MOMEHTHI 0€3
paspyuieHusl.

24

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBLHOCTD.
3anummrTe COOTBETCTBYIOUIYIO MOCJIEJ0BATENIBHOCTh OYKB
CJIeBa HAIIPaBO

B kaxoii mocie10BaTeIbHOCTH U3Y4arOTCs Pa3/iesibl MEXaHUKHU:
1 — ComnpoTtuBneHue MaTepraioB

2 — TeopeTnyeckas MEXaHUKa

3 — Jletanu MaIiH

ITpaBusbHBIN OTBET: 2-1-3

25

Harnmmmre pa3BepHyTBIN OTBET.
Kak BeiBoguTCs o0miee ypasaenne MKD u3 ycnoswii
paBHOBECHS Y3JI0B?

[1IK-6.B.2




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

Ha npuBeneHHON MOeI UMEETCH ... Y3II0B U ... IPIMOYTOJIbHBIX KOHEYHBIX
3JIEMEHTOB. M3 HUX ... Y3JI0B KE€CTKO 3aKpEIICHBI, a B ... Y3J1aX (UKCUPOBAHbI
nepeMeneHus Baoiab ocu X. Kakoe KoamuecTBO HEM3BECTHBIX UMEET 3Ta KOHEYHO-
9JIEMEHTHAsl MOJIEJIb, €CIIM B KaXJIOM y3JI€ UMEETCs 110 3 CTeleH! cBOOOAbI?

Kaxkas U3 cxem TpeyroJibHUKOB ... IPUT0/IHA B KAUECTBE KOHEYHOTO 3JIEMEHTA ISt
MOJICJIM TBEPJIOTO TeJIA. .., HAXOASAIIETOCs MO/ ISHCTBUEM BHEIIHEH HArpy3Ku?

IIpu craTnyeckoM aHaIN3€ KOHCTPYKIIMU MOCTA, ... , YBEJIMUYEHUE KOJINYECTBA KAKUX
U3 IPUMEHEHHBIX 3JIEMEHTOB MOKET MAaKCHMAJIbHO CKa3aThCsl HA MOBBILIEHUU
TOYHOCTH PE3yJIbTaTOB PACUETOB: ...~ 000IOUEUHBIX JIEMEHTOB, ... - OAJIOUHBIX
JIEMEHTOB, ... - CTEPYKHEBBIX JIEMEHTOB, ... - TPEXMEPHBIX 3JIEMEHTOB?

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

Ha npuBeneHHON MOJET UMEETCS ... Y3JIOB U ... IPSIMOYTOJIbHBIX KOHEUHBIX
3JIEMEHTOB. M3 HUX ... y3JI0B XKECTKO 3aKPEIUIEHBI, a B ... y3J1aX (UKCHPOBAHBI
nepemerteHus B1ojb ocu X. Kakoe KoarMuecTBO HEU3BECTHBIX UMEET 3Ta KOHEUHO-
3JIEMEHTHAsl MOZENb, €CIH B KOKIOM y3JI€ IMeeTcs 10 3 cTeneHu cBO00IbI?

Kakas u3 cxeM TpeyroibHHKOB ... IPUTOJIHA B KAUECTBE KOHEYHOI'O 3JIEMEHTa JJIs
MOJIEJIN TBEPAOIO TeJa. .., HAXOAAUIErocs NoJ IeHCTBUEM BHEIIHEH HArpy3Ku?

[Ipu cTaTnyeckom aHaM3e KOHCTPYKIIUU MOCTA, ... , YBEJIMUYCHHE KOJIMUECTBA KAaKUX
13 IPUMEHEHHBIX JIEMEHTOB MOYKET MAKCUMAIIbHO CKa3aThCs Ha MOBBIIICHUN
TOYHOCTH PE€3YJIbTaTOB PACUYETOB: ...~ 000JOUEUHBIX DJIEMEHTOB, ... - 0ATOYHBIX
AJIEMEHTOB, ... - CTEPKHEBBIX JIEMEHTOB, ... - TPEXMEPHBIX JIEMEHTOB?

10.4. Meroauueckue  Marepuaibl,  ONpPEACISAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEpKaTcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernmameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKIuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JAaeT IEeIbHOE MPEACTaBIECHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKOM K Ka)KJJ0OM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI padOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIIJIEHUSI.




— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSTENILHON paOoTHI,

— TOJy4YyeHHEe 3HAaHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKaiIIne Tobl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITH WX B  Pa3JIMYHBIX
(bopMyITUPOBKaXx);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIIOJIb30BAaHUEM pa3[aTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCUHl 00
OCOOCHHOCTSIX MPUMEHECHHSI OTACTbHBIX TEMATHK I10 JTUCIUTIINHE.

Cr1pyKTypa npeocTaBieHus JEKIIMOHHOTO MaTeprana:

— IpejAcTaBiieHa B 1. 4.2

11.2. Meroauyeckue ykazaHUs MJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPATOPHBIX
pabor

B xoxe BeimongHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUWCS JOJDKEH YIIIYOUTh |
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIJIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIPHUSITHA.

BoeinonHenue nabopaTopHbIX padOT 00ydaroOIMMCS SBIISETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JTUCIUIUIMHBL, ONpEeNenseMOoll Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBL,

— 3aKpeIUICHHE, Pa3BUTHE W JIETATM3alUs TEOPETHYECKMX 3HAHHM, TMOJTYYEHHBIX Ha
JCKITHSIX;

— TOJy4YeHHe HOBOM MH(OpMALMK 110 U3y4aeMON AUCIHUILTHUHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOH  paboTel ¢ 1a0opaTOpPHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeOOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopatopHblie paboThl Mo AucuuILinHe «VMIMUTallMOHHOE MOJIEIMPOBAHUE (PU3UUECKUX
U TEXHOJIOTUYECKUX IPOLIECCOB» MPOBOAATCS B ayautopuu kadeapsl Ne 1 (ayn. 24-12). ns
npoBe/ieHUs] J1a00paTOpPHBIX paboT MCMONB3YIOTCS KOMIBIOTEpPHl ¢ IpeaycTaHoBieHHbIM [10,
MIO3BOJISIOIINE BBIMTOJIHATH PaOOTHI M0 MMHUTAIIMOHHOMY MOJIEITMPOBAHUS IO BCEM OCHOBHBIM
pasznenaM AucIUIUIMHBL «IMHUTalMOHHOE MOJENUpOBaHHE (PU3UUYECKUX M TEXHOJOTHYECKUX
IIPOLIECCOBY.

[Topsinok npoBeneHus 1a00paTOPHOI pabOTHI:

1. BBonHas gacth

— MoJydeHue 00ydaronMMes JA0MycKa K paboTe (yCTHBIN 0mpoc)

— TIOJTyYeHHE O0YUArOIINUMCS 3a/TaHUS

— coo0I1IeHHe MTpernoiaBaTesieM yYKa3aHul K paboTe (onucanue J1abopaTopHON yCTaHOBKH,
HAIllOMHUHAHUE O TIOPS/IKE BBITOJHEHHS paOOTHl W MCCIIEAYEMBIX MapaMeTpax, IMoKa3 CIIoCO00B
BBITOJIHEHUS! OT/IENbHBIX ONEepaluii, Mpeaynpex/aeHue O BO3MOKHBIX OIIHOKaX )

2. OcHOBHas 4acTh

— BBINIOJTHEHHE 00YyJaroIMMCsI IOCTABICHHOM 3a1aun

— coo0rieHue mpenojasareneM (B cirydyae HEOOXOAMMOCTH) JOTIOTHUTEIBHBIX YKa3aHHUMN
(TTOBTOPHBI MMOKa3 WU pa3bsiCHEHNUE UCTIOIHUTEIbCKUX ACHCTBUIN)

3. 3axirounTeNbHAS YaCTh

B 3akiounTenbHOM YacTM CTYJAEHT JOJDKEH IPOJIEMOHCTPUPOBATH IOJyYEHHBIE
pe3yNbTaThl MPEnoaaBaTelio.




Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o mabopaTtopHOi paboTe AOHKEH COJIEPIKATh CICIYIOIINE Pa3eIibl:

— 11eJIb JTA0OPATOPHOU paboTHI

— ¢hopMyIHUPOBKA 3aTaHUS

— OCHOBHasi 4acTb (JOJDKHA COJAepKaTh ONUCaHHe JabOpaTOpHOHW yCTaHOBKH,
HE00XO0UMBbIC TaOIUIIBI, TPAdUKH, SKCIIEPUMEHTAIBHBIC TAHHBIC U PE3yIbTaThl PACYCTOB)

- BbIBOJI (OTIHMCHIBAIOTCS UTOTU PabOThI, TPOBOJUTCS aHAIHN3 MOJYYEHHBIX PE3YyIbTaTOB)

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

TpeboBanus k opopmileHUIO OTUETA O JTa0OPATOPHOU paboTe U3T0KEHBI B ACHCTBYIOLIEM
crangapre 'OCT 7.32-2001 «Otyer o HayuyHO-HCCIemoOBaTenabckoi pabore. CTpykTypa u
npaBuiga OQOpMIICHUS», KOTOpbIH MOxHO Haiith B HWHrepHere Ha caite [YAII
http://quap.ru/guap/standart/titl_main.shtml

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUICs BBIMOJIHAET paboOTy 1O
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTesisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst mo 3aoyHoi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnpouecce BBINOIHEHHsSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst GopMHpYyeTcs
1enecoo0pa3sHoe IIAHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMaTH3alMM MpPUOOpeTaeMbIX 3HAHUM, oOecreyrBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IEpPUOJ OOYy4YEHMs, MOMOraeT IOJYyYUTh HABBIKA IIOBBIIICHUS
npo¢eCCHOHAIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILINHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydarommxcst
10 3204HON (hopMe 0OyUeHUs ).

B xoJie BBINOIHEHMS] CaMOCTOSATENbHON pabOThl 00YUaAIOIUICS U3ydaeT TEOPETUUECKUI
MaTepHall IMCLUILINHBI, peIlacT TUIIOBbIE 3a/1a4M U 33JaHUsl KypCOBOIl paboThI, pa3MellleHHbIE B
NCO I'VAII: http://pro.quap.ru/ https://Ims.quap.ru/

11.4. Metoauyeckue yKazaHUs i1 OOYYarOIIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluXxcsi, OCYIIECTBIIEMOTO B TE€UYEHHE CEMECTpa C IIeJIbI0 OL[EHUBAHHUS XO0/a OCBOEHUS
JUCLUTUINHBI.

Texyiuii KOHTPOJIb yCIIEBAEMOCTH OOydaroluxcs NpoBoauTcs B coorBeTcTBUM ¢ CTO
I'VAII CMK 3.76 «llonoxxenne o TeKylleM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOUHOMN
aTTecTaluu CTyJeHTOB U acniupanToB ['Y AIl, oOyuaromuxcs o o6pa3oBareabHbIM IIpOrpaMMaM
BBICIIET0 00pa30BaHUSY.

I[lo pguctumnube «[lpuknagHas MexaHHMKay  IPEIyCMAaTPUBAIOTCSA  CIEAYIOIINE
BO3MOYKHBIE METO]IbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH 00yYarOIIHUXCSL:

- YCTHBIHN OIMPOC Ha 3aHATHUSX;

- TECTUPOBAHUE.

11.5. Mertoauueckue YKazaHusa AJid 06yqarom1/1xc;1 M0 INpPOXOKACHHUIO HpOMe)KYTOQHOﬁ
aTTecTanuu.


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

[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— 1ubdepeHIpOBaHHbIM 3aueT — 93T0 (opMa OLEHKU 3HAHUHM, IOITY4YEHHBIX
oOyyaromuMcs IpU U3Y4EHUH AUCUMILIMHBL, IPU BBIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PAa0OT U MPOXOXKAECHUU MPAKTHK C aTTECTALIMOHHON OLEHKON
«OTIIMYHOY, «XOPOILIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHOY.

BapuantoM mNpOMEKYTOYHOM aTTECTAllMd HapsAAy C YCTHBIM DJK3aMEHOM II0 INPUKIAJHOU

MEXaHHKE MOKET OBITh MMChbMEHHOE TCCTUPOBAHMUC.



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




