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AHHOTaAITUI

Juctunnuaa «OCHOBBI cO3/1aHUsl IU(PPOBBIX JTBOWHUKOB» BXOAUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUs — IMporpamMMmy OakaiaBpuara 1Mo HAIpPaBICHUIO MTOATOTOBKH/
CIIELINATILHOCTHU 16.03.01 «Texnuueckass  Qu3MKa»  HANMPABICHHOCTHU/CIICIIUATH3AINH
«Du3nyeckue METOJbl KOHTPOJIS KauyecTBa M JUAarHOCTHKW». JMCHMIUIMHA peaTu3yercs
kaeapoit «Ne31».

JucuuninHa HareneHa Ha pOpMUPOBAHUE Y BBIMTYCKHUKA CISAYIOIINX KOMITETCHIIUN:

[IK-4 «CnocoOGHOCTh K CO3MaHHUI0O MaTeMaTHYeCKUX U HWH(OPMALMOHHBIX MOJEei
UCCIIEyeMbIX TIPOIECCOB, SIBICHUH H OOBEKTOB, OTHOCSIIUXCS K MPOdeCcCHOHATHHOU
JESITEIIbHOCTI

[TK-6 «CriocoGHOCTh MPUMEHATh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOIOTHUH, MTAKEThI
MPUKIAIHBIX [IPOrPaMM, CETEBble KOMIBIOTEPHbIE TEXHOJOTHMH M 0a3bl JaHHBIX B MpPEeIMETHOU
obyacTu It pacdera TeXHOJIOTUYECKUX MapaMeTPOB»

CopepxaHue NUCUUIUIMHBI PACCMOTPEHbI OCHOBBI OpraHM3allUd COBPEMEHHOTO U
MEPCHEKTUBHOTO KOMIBIOTEPHO-UHTETPUPOBAHHOTO MPOCKTUPOBAHUS AJIEKTPOMEXAHUYECKHUX
YCTpOWCTB. METONBI U CpeIcTBa MaIIMHHON TpaduKH, TPEXMEPHOTO MOJICTUPOBAHUS, OCHOBBI
TEOPHUH METO/1a KOHEUHBIX JIEMEHTOB M PEaIU3YIOLIKE €ro MPOrPaMMHBIE TPOIYKTHI.

[IpenogaBanue AMCUMIUIMHBI MpeaycMaTpUBaeT cieayroume (OpMbl OpraHU3aliH
y4eOHOT0 mpolecca: JeKIHH, JJaAb0opaTopHbIe pabOThl, CAMOCTOSTENbHAsE paboTa 00yYaromerocs.

[IporpaMMoii AUCHHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA: TEKYLIHi
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B popme 3k3ameHa (7 cemectp).

OO6mmast TpyJI0€MKOCTh OCBOCHUS JUCIUIUIMHBI COCTaBIIsACT 4 3a4eTHBIX €IUHUIBI, 144
yaca.

S3bIK 00yUYEHHUS 110 AUCITUTUTHHE «PYCCKUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1.
Coneprxanue

JUCHUITIINHBI

Llenu mpenogaBaHus TUCIUTUTAHBI
PacCMOTpPEHEI

OCHOBBI opraHnu3anvn COBpPCMCHHOT'O u

NEPCIIEKTUBHOIO KOMIIBIOTEPHO-UHTETPUPOBAHHOTO IPOEKTUPOBAHMS 3JIEKTPOMEXaHUYECKHUX
yCTpoicTB. MeToabl U CpecTBa MAalIMHHON IpadUKH, TPEXMEPHOIO MOJEINPOBAHUS, OCHOBBI
TEOPUU METOJA KOHEUHBIX 3JIEMEHTOB U PEAIN3YIOLIHUE €0 IPOTrPAMMHBIE IIPOILYKTHI.

1.2. JucoumiamHa

BXOJUT B

COCTaB

gactd, (QopMHpyeMOW  ydYaCTHUKAMHU

O6paSOBaTeJ'IBHLIX OTHOMCHHﬁ, O6pa3OBaTCHBHOﬁ IporpaMmabl BBICHICTO 06pa3OBaHI/I${ (z[anee —

OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYUYEHUS 1O TUCHUIUTNHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibTratamMu ocBoeHust OIT BO.

B pesynprare M3ydeHHs AMCIMIUIMHBI OOYYaIOMIMICS JOJDKEH 00NanaTh CIEAYIOIIUMH
KOMITETCHIIMSIMU WM WX YacTsMU. KOMIEeTeHIINY M WHAMKATOPHI UX JOCTIKEHHS NPUBEICHHI B

Tabimue 1.
Tabauna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS
Kon u
Kareropus (rpynmna) Kon v HanMeHOBaHME HHIMKATOPA JOCTHKCHHUS
HAaUMEHOBAaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETCHIIMH
[1K-4.3.1 3HaTh NPUHLMIIBI TOCTPOEHUS
[T1K-4 Crioco6HOCTh | MaTeMaTHYECKUX U MH()OPMAITMOHHBIX MOJIETIEH,
K CO3JJaHUI0 B TOM YHCJIE C UCIIOIb30BAaHUEM TEXHOJIOTUI
MaTEMaTHYECKUX U HCKYCCTBEHHOI'O MHTEIJIEKTA
MH(POPMAIMOHHBIX [1K-4.Y.1 ymeTb NpoBOUTh UCCIIEOBAHUS
Mozenen IPOLIECCOB, SBJICHUNA U 0OBEKTOB, OTHOCSIIUXCS K
[Ipodeccuonanbubie p ’ . ’
KOMITETCHITHH HCCIIETyEMBbIX npoheccuoHaNbHOM e TENbHOCTH, B TOM UUCIIE
IIPOLIECCOB, ABJICHUN | C HUCIIOJIB30BAHUEM TEXHOJIOIMH HCKYCCTBEHHOTO
1 00BEKTOB, HHTEIICKTA
OTHOCSILIIMXCS K I1K-4.B.1 BnageTs MeTO1aMU IOCTAaHOBKH 3aJa4
npoeCCHOHATBHON | M 00pabOTKH Pe3yJIbTATOB KOMITBIOTEPHOTO
JIESATEIIBHOCTH MOJIETIUPOBAHUS SIBJICHUM, OTHOCSIIMXCS K
poeCCHOHATBHON EATETbHOCTH
[TK-6 Cnioco6HOCTh
PUMEHSITh
COBPEMEHHBIE
P [1K-6.3.1 3HaTh NPUHLMIIBI IPUMEHEHUS
MH(POPMALMOHHBIE . ;
MH(POPMALIMOHHBIX TEXHOJIOTHH AJIs pacuéra
TEXHOJIOTHH, TaKEThI
TEXHOJIOTMYECKUX ITapaMeTPOB
MPUKIIATHBIX
IT1K-6.Y.1 yMeTh NpUMEHATH aKEeThI
[TpodeccronanbHble | MPOrpaMmM, CeTeBbIE .
IIPUKJIAIHBIX IPOIPaMM B pPaMKaX MHKECHEPHOU
KOMIIETEHIINH KOMIIBIOTEPHbBIE -
TEXHOJIOTUH U 0a3bl
[1K-6.B.1 BnageTh HaBBEIKAMU HCIIOJIBL30BaHUS
JAaHHBIX B

MpeIMEeTHOH o0macTu
TSl pacuera
TEXHOJIOTHYECKUX
napamMeTpoB

KOMIIBIOTEPHBIX TEXHOJIOTUI B paMKax
poeCCHOHATIBHOM 1€ TEIbHOCTH

2. Mecro nucuuminssl B cTpyktype OI1
JucuuruinHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YUYEHHUH CIEAYIOUINX AUCLUILINH:
— «MHxeHepHas ¥ KOMIbIOTEpHAsI rpaduka.

3HaHI/ISI, MOJIYUCHHBIC TIpH H3YYCHHU MaTCpHualia JTaHHOM JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbPHOC 3HAYCHUC, TaK U MOT'YT MCITIOJIB30BATHCA MPU U3YUCHUHN APYTUX OTUCHHUILINH:




— «Cucremsbl YIPaBJICHHUA IPUBOJAMU,

— «PacyeT 3JIeMEHTOB CUCTEM VIIPABICHUS).

3. OOBeM U TPYIOEMKOCTh JUCITUTLTAHBI
Jlanubie 00 o0mieM oO0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHIUIUINHE (M paclpepeNieHue 3TOH TPYI0EMKOCTH 110 CEMeCTpaM) MPEACTABICHBI B

Tabymue 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUIITMHbI

TpynoemMkocTb Mo
Bun yuebHoM paboTh Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKocmep ouCyUnIUHLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu 34 34
Ayoumopnuie 3anamus, BCETo 4ac. 68 68
B TOM YHUCJIE:

neknun (JI), (gac) 34 34

npaktnyeckue/cemurapckue 3aaarus  (113),

(dac)

naboparopusie padotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 22 22
Buo npomesicymounoit ammecmayuu: 3a4er, k3 k3
audd. 3auer, sx3amed (3auer, Audd. 3au, Ok3.) ° i

4. ConepxaHue TUCIUTIITUHBI
4.1. Pacnpeznenenuie TpyJA0€MKOCTH TUCHUIUIMHEI IO pa3/iejaM U BUJaM 3aHITHI.
Pazgenpl, TeMBbI TUCIUTIIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Pa3£[eJn>1, TEMBbI JUCITHUITIINHBI

Jlekun
(aac)

n3(c3)| Jp KII/KP
(gac) (gac) (gac)

CP (gac)

Cemectp 7

Pazgen 1. Opranuzanust COBPEMEHHON TEXHOJOTUU
MPOCKTUPOBAHUS  MAIllMH, TIOHATHE  ITU(HPOBBIX
JIBOMHUKOB

Tewma 1.1. IToustne o CASL TexHOJIOTHH

Tema 1.2. IToustne PDM cuctemax

Tewma 1.3. Ilporiecc pa3paOOTKH M3

Pazmen 2. Ilporpammuble NPOAYKTHI 3-X MEpHOU
rpaduku

Tewma 2.1. IIporpamMMHEbIit IpoayKT SW

Tewma 2.2. Pabota B cpene SW

Tema 2.3. Cumynsiiu Mexanu3ma B SW

12

Pazgen 3. OcHoBHBIE non0)xeHUs Teopuun MK3
Tewma 3.1. Kmaccudukanun 3amad, permaemsix MKO
Tewma 3.2. ITnockue 3amaun 8 MKD

Tema 3.3. OcecummerpuyHas 3agauya B MKO

Tema 3.4. Hecraunonapuslie 3agaun B8 MKO

Tema 3.5. Henuneiinsie 3agaun 8 MKD




Paznen 4. IlporpaMMHble TPOAYKTHI, PEATU3YIOIINE

MKD 8 13 6

Tema 4.1. ITaker SW flow simulation

Htoro B cemecTpe: 34 34 22
Hroro 34 0 34 0 22

IIpakTHueckass IOATOTOBKA  3aKIIOYAaETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OOyJaromMMHUCS  OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKOMH, CBA3aHHBIX C  Oy;ymieu
npogecCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pa3znena HasBanue n copeprxanue pa3enoB U TeM JEKIIMOHHBIX 3aHATHN

1 Opraau3aIys COBpeMEHHON TEXHOJIOTHH IMPOSKTHPOBAHIS MAIIIUH
ITonsatue o CASL texHOJIOrUH

ITonstue PDM cuctemax

[Ipouecc pazpaboTku u3memIHii

[NonsTHE TUPPOBHIX ABOHHUKOB

2 [IporpamMMHBIe TPOAYKTHI 3-X MEpHOH rpaduku
IIporpammuslil npoaykr SW

Pabota B cpeme SW

Cumynauuu mexanusma B SW

3 OcHoBHbIE noN0KeHus Teopun MKD
Kiaccudukarnum 3amad, permraemsrx MKD
[Inockue 3agaun 8 MKO
OcecummerpuuHas 3agada B MKO
Hecranmnonapnsie 3amaun 8 MKD
Henuneiineie 3agaun B MKD

4 [IporpammHBIe IPOAYKTHI, peanusyromue MK3
[Taker SW flow simulation

4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B TaOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHITHS U UX TPYJOEMKOCTh

3 aux No
Ne | Temsl npaktuueckux | PoOpMbI MPAKTHUECKUX | TpPyd0EMKOCTh, |TPAKTHUECKOH |pasnierna
/11 3aHATHH 3aHATUNA (dac) MOATOTOBKH, | JUCIIAI

(uac) JIHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh

Ne TpyroeMKOCTb, N3 Hux Ne
HaunmenoBanue nabopatopHbsix padboT .
/11 (dac) MIPAKTUYECKOM | paszzerna




MOJTOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 7
1. | Benenue, moctpoeHre MPOCTHIX OOBEKTOB B 5 5 1
SolidWorks
2. | IlocTpoeHue CIOXKHBIX OOBEKTOB B cCpene 5 5 2
SolidWorks
3. | Craruyeckue Harpy3ku B cpene SolidWorks 6 6 2
simulation
4. | dIunamuueckue Harpy3ku B cpeae flow 6 6 2
SolidWorks
5. | Co3nanue o00bekTOB B cpene sw  flow 6 6 4
simulation
6. | Junamuuekue Harpy3ku B cpeae sw flow 6 6 4
simulation
Bcero 34 34

4.5. BBITIOJIHEHHE KyPCOBOTO MPOEKTa/ KYPCOBOM pabOThI
Y4eOHBIM MIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIIXCs
Busiel camocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh PUBEICHBI B Tabuuiie 7.

Tabauna 7 — Bunbl camocToATeIbHON pabOThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHO paboTh
qac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuaia
10 10
nuctuiuinael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brinonnenue pedepara (P)
ITonroroBka K TEKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/[3)
KonTtponbhsie paboTsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpoOMEKYTOUHOM 12 12
arrectanuu (I1A)
Bcero: 22 22

5. IepeueHsb yueOHO-METOANYECKOTO 00SCIICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUIUTHHE (MOTYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepualbl JJIsl CAaMOCTOSTENIbHOW paboThl O00yJaromuxcs yKa3aHbl B
IL.II. pa3nesioB 6-11.

6. IlepeueHb MeYaTHBIX U AJICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUN NMpHUBEIeH B Ta0muIe 8.




Tabnuua 8— [lepeueHb MEYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

KomuectBo

9K3EMIUIIPOB

Mudp/ B OubmoTexe
URL azpec bubnuorpaduueckas ccpiika (kpome

HIIEKTPOHHBIX
9K3EMILISIPOB)

https://urait.ru/book/avtomatizaciya- | Konmomkuna, U. E. ABromaru3zarus
proektirovaniya-tehnologicheskoy- | mpoexkTupoBaHus TEXHOIOTHUECKOM
dokumentacii-588394 JOKYMEHTAIUH : Y4eOHUK U TPAKTUKYM
it By30B / U. E. Konomkuaa. — MockBa
: U3parensctBo IOpaiit, 2026. — 371 c.
— (Bwicmiee ob6pazoBanue). — ISBN 978-
5-534-14010-1. — TekcT : 31eKTPOHHBIH //
ObpazoBarenpHas atdopma KOpaiit
[caitT].

7. TlepeueHb AMEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHHUS TUCIMILUIMHBI
MpuBeJIeH B Tadymiie 9.

Tabmuma 9 — IlepedeHb SJIEKTPOHHBIX OOpa30BATENbHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»
URL anpec HanmenoBanue

Marepuanbsl 1751 BBIIOJHEHUS J1a0OpPaTOPHBIX, MPAKTUYECKUX U
KypCOBBIX pPabOT, BapMaHThl JJs WX BBINOJHEHHS, a TaKxKe
https://pro.guap.ru/ QJICKTPOHHBIN JICKITMOHHBI MaTepual 1O TUCIUILUIMHE Pa3MEIaroTCs
BHyTpn OUOC TI'YAIl «MHTerpupoBaHHas  cpena oOydyeHHs» B
TE€YeHHE yueOHOro ceMecTpa

8. IlepeueHb MH(OPMAITMOHHBIX TEXHOJIOTUH
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIL3YEMOTrO IPH OCYIIECCTBICHUH
00pa3oBaTeNLHOTO Mpoliecca MO AUCIUIIINHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepeyeHs mporpaMMHOT0 00€CTICYCHHS

Ne i/ HaumeHnoBaHue

OnekTpoHHas uH(pOpMarmoHHO-o0pa3oBatenbHas cpena ['YAII «MHTerpupoBaHHast
cpena ooyuenus» (https://pro.guap.ru/) paspadorana corpyaaukamu 'Y AIT (BBeacHa B
skcrryaranuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeuens Momaynei u
X QYHKIIMOHATBHOE HA3HAYCHHE U3JI0KEHBI 1O cchuIke https://guap.ru/it/system/iso

OdunmaneHplii  caiiT  oOpa3oBaTenbHOM opraHm3aumu B cetn  «MHTepHEeT»
2 (https://guap.ru/), paspaboran corpyanukamu ['YAII (BBemeH B O3KCILIyaTalHio
[Tpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Solid works (morosop I'VAII, uHpOpMammst O JUICH3UU TPEICTABICHA 1O CCHUIKE
https://guap.ru/it/system/iso/po)

4 LibreOftice 5 (JIunensus LGPLv3)

8.2. Ilepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,UCITIOJIB3YEMBIX pu
OCYILECTBIEHUN 00pa30BaTEIBHOTO MpoLecca MO JUCIUIUINHE




[Tepedenbr WMCHONB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJACTaBICH B
Tabymue 11.

Tabauna 11— IlepeueHr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HaumenoBanue
OnexTpoHHbd Katanor oubmmoreku ['VAII ¢ moctymoM k 0a3e IMOJHOTEKCTOBBIX
1 m3manuii (https://lib.guap.ru), noctyn yepe3 JNUYHBIA KaOWHET YuTaTesss OMOINOTEKH
I'VAII

O6pazoBarenpHas miathopma «tOpait» (https://urait.ru/), moctynm depe3 JHMYHBIN
kabunet unrtatens oubmuoreku ['YAIL a Takxe mo IP -agpecam ['YAII

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB MarepHalbHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOTO MpoIiecca Mo JUCHUIIINHE, MPeCcTaBleH B Taouuiel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHHUECKOH 0a3bl

Ne HaunmeHnoBaHMe COCTaBHOM YacTH Howmep aynutopun
n/n MaTepHaTbHO-TEXHIUUECKOW 0a3bl (mpu HEOOXOAMMOCTH)
MyneTumequiiHas JIEKIIMOHHAS ayJIUTOPHS:

Crnenuanu3upoBaHHass  Me0Oelb;,  TEXHHMUYECKHE  CpEACTBa
oOyueHus, cCiyXampe JUid  I[peJICTaBIeHUs  y4eOHOU

1 uHpopManuu s ayJIMTOPUH; Habop
JIEMOHCTPAIIMOHHOTO 000y 1OBAHUSL.
Obecneuen JOCTYTI B AIIEKTPOHHYIO

nH(popMalnoHHO-00pa3oBarenbHyto cpeny ['YAII mo Touke
noctyna Wi-Fi.

Jlaboparopusi KOMIBIOTEPHOT'O MOJIETUPOBAHUS:

— CHelMaIu3upOBaHHAs MeOelb;

— TEXHUYECKHE CpeAcTBa  OOydeHMs, CIy)Kamue Ul
MIPECTABICHUS y4eOHOMI UHpOpMaLnY; naHesb

21-12, 21-13 (yn.
WHTEPAKTHBHAS/TSIIEBU30D;

2 JIaGopatopHoe oOopynosanue: [I9BM — «Mecto pabouee boseuras Mopcias,
.67, mat. A)
aBTOMATHU3UPOBAaHHOE» — 13 mmIT.
Obecneuen JOCTyI B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0  cpenxy [ YAII  mo
JIOKAJIbHOW BBIYMCIIUTEIILHON CETH.
[Tomerenne aJisi CaMOCTOSITEIIEHOM pa0OThl OOYYArOIIMXCS -
YuraneHeiii 3anm O6ubmmuorexku ['YAIL: cnenumanusupoBaHHas
Me0elb; epcoHaNbHble KOMIbIOTEPHI — 10 mIT.,
3 o0ecriedeH JOCTyn B  JJEKTPOHHYIO HH(oOpMmaruoHHo- | 22-19 (yn. Bonbimas

00pa3oBaTebHYI0 cpeny I'VAII o nokanbHOM | Mopckas, 1.67, muT. A)
BBIUMCIUTENBHOM ceTH u Touke aoctyma WiFi, a takke K
ANEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, pedepaTuBHON 0ase
JaHHbIX Scopus; konuposaiapHbli annapar Kyocera KM2035.

10. OueHouHble cpescTBa JUIsl TPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOW aTTeCTallUU
o0ydJaroumxcs No AUCIMIUIMHE PpUBeIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bua npomeXyTO4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH TecTol.




[Ipumeuanue: *3K3aMeHalMOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB M 33j1a4 Tabnuibl 15.

10.2. B kadecTBe KpHUTEpUEB OILIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH O00yYaloUMMHCS TPUMEHsIETCsl S5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOKET UCIOJIb30BATHCS
100-6amipHast  mIKana — MOAYJIbHO-PEMTHHTOBOW  CHCTEMBl  YHHUBEPCUTETa,  IpaBUIa
HCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHLINHI

XapakrepucTrka c(hOpMHUPOBAHHBIX KOMITCTEHIIUIA
5-OaiuIbHAas IIKaIa P P (op

OO0yuarommiics:

— r1yOOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBINA MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMpasCh Ha 3HAHHWS OCHOBHON W JONOJHHUTEIBHOHN JIUTEPATYpHI,
«COTIIMYHOY TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKCHHS C MPAKTHYCCKOM
«3aUTEHO» JeSATEIILHOCTHIO HAIPABIICHHS;

— yMen0 000CHOBBIBAET M APTYMEHTHPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 000OIIEHNS;

— CBOOOJTHO BJIaJICET CHCTEMOM CIIeUaTH3UPOBAHHBIX TTOHSTHH.

— NPaBHJILHO BBIMOMHMI 0T 90% 110 100% TeCTOBBIX 3a/1aHui .

OOyuarommiics:

— TBEPAO YCBOWJ IPOrPAMMHBIN MaTepHall, [PAMOTHO U IO CYIIECTBY
W3J1araeT ero, ONMpasch Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

«XOPOLIO» — YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW J1€ATEeIbHOCTHIO
«3aUTEHOY HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE TTOJIOKECHHUS;

— JIeJIacT BBIBOABI M 0000IICHNS;

— BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUI.

— npaBWJIbHO BRINOJHWI OT 70% 10 89% TeCTOBBIX 3aMaHui .

— 00y4JaronIuicss yCBOMJI TOJIBKO OCHOBHOUM MPOTpaMMHBIA MaTepHa,
[0 CYILIECTBY H3JaraeT €ro, ONMpasch HAa 3HAHUS TOJILKO OCHOBHOM

JTUTEPaATYPHI,
— JIOTMYCKaeT HECYIIECTBEHHbIC OIMOKN M HETOYHOCTH;
«yIOBJIETBOPUTENIHHO» | — UCIIBITHIBAET 3aTPy/JHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUUN
«3AYTCHO HaIpaBJICHNUS,

— c1a00 apryMeHTHPYET Hay4YHbIE MMOJIOKEHHS,

— 3arpyaHseTcs B popMyIHMPOBAaHUN BHIBOJIOB M 000OIICHHIA;

— YaCTUYHO BJIAJICET CUCTEMOH CIICIMAIN3NPOBAHHBIX OHATHH.
— OPaBUILHO BBITONHUI OT 51% 10 69% TeCTOBBIX 3aaHUH .

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
MaTepHana;
— JOMYCKaeT  CYIIECTBEHHbIE  OMMOKM M  HETOYHOCTH  IIpH
«HEYJIOBJICTBOPHTENIFHO» | PACCMOTPEHUH MTPO0IeM B KOHKPETHOM HalpaBIICHHN;
«HE 3aYTCHO» — HCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUH 3HAHUM;
— HE MOJKET apryMEHTHUPOBATh Hay4YHbIE MTOJ0KEHMS;
— He GOpMYITUPYET BBIBOJOB M 0000IIEHHUH.
— OPaBUILHO BHIIONHII MeHee 51% TecTOBBIX 3aaHuil .

10.3. TumnoBbie KOHTPOJIbHBIC 3a[aHUSI WIIK HHBIC MATCPUAIIBI.
Bomnpocsr (3amaun) miist sKk3amMeHa mpeIcTaBIeHbl B Tadmmie 15.

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

Kon

Ne /it [Tepeuyens BompocoB (3a1au) ajst HK3aMeHa
HHIUKATOPA




‘ Y4eOHBIM IJIAHOM HE TPEYCMOTPEHO ‘ I1K-4.3.1
Bomnpocsr (3amaun) ams 3adera / qud . 3adera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / qudd. 3auera
Kon
Ne /i [Tepeuens BompocoB (3amaw) auist 3aueta / qudd. 3adera
Y P (3ana9) 1 Ancd WHIUKATOpa
Y4eOHBIM MJIaHOM HE PEYyCMOTPEHO

[lepeyeHb TeM AJisi BHIIOJIHEHUSI KyPCOBOTO MPOEKTa/ KYPCOBOM pabOThI TMPEICTABICHBI
B Tabnwmie 17.
Ta6muma 17 — [lepeders Tem 15 BRITIOJIHEHHsI KyPCOBOTO MPOEKTa / KypCOBOM pabOThI

Ne i/t

paboThI

[TpuMepHBIiA TepedeHb TEM VIS BBITOJIHCHUS KYPCOBOTO MPOCSKTa/ KypCOBOM

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

Bompocsl 111 poBeneHHMsT TPOMEXYTOYHOM aTrTecTalliii B BUJE TECTUPOBAHUS
npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB JJIsl TECTOB

No o/t

[IpuMepHBIi TepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHINKATOpa

1

1 Tum) 3aganre KOMOMHUPOBAHHOTO THUITA C BHIOOPOM OJTHOT'O BEPHOTO
OTBETa U3 YEThIpeX MPEI0KEHHBIX 1 000CHOBAHHEM BBIOODA.
WNuctpykuus: [IpouynTaiite TEKCT, BRIOEPUTE IPABUIIBHBIN OTBET U
3aIUIINTE apTyMEHThI, 000CHOBBIBAIOLIHNE BEIOOp OTBETA.

UYro takoe CASL-TexHomorus?

A) Cucrema aBToMaTu3upoBaHHoro npoexkruposanus (CAD)

B) Konnenius MHTErpUupOBaHHBIX CPEICTB MOAIEPKKH KUZHEHHOTO
[UKJIA U3IETUs

C) IIporpammuoe obecrieueHre i pacy€ra METOI0M KOHEUHBIX
anemeHToB (MKD)

D) Cucrema ynpaBneHus 60a3amMu TaHHBIX

Otset: B)

I1K-4.3.1

2 tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM HECKOJIBKUX
BapHaHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAHHUEM
BEIOODA.

Kaxkune dynkiun Bemonasaor PDM-cuctembr? Beibepure Bce
MOAXOSINE BAPUAHTBHI.

A) YnpasieHue BepCHsIMU U KOHOUTYPALTHSIMHU U3IETHI

B) Pacuér npouyHOCTH METOOM KOHEUYHBIX 3JIEMEHTOB

C) Xpanenue u CTpyKTYpUPOBaHUE TEXHUUECKOU TOKyMEHTAIIUN

D) Koopaunarust paboThl y4aCTHHUKOB ITPOEKTa

E) Buzyanuzamus 3D-mozeneit B pealbHOM BpeMeH!

OtseT: A, C, D.

I1K-4.3.1

3 tun) 3agaHue 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
HNuctpykuus: [TpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE.
ConocraBbTe JIEMEHTHI U3 IBYX KOJIOHOK. K Kax 10/ N03ULHH B JIEBOM
CTOJIOIE TTOI0EPUTE COOTBETCTBYIONIYIO TMO3UITHIO B PABOM.

Kononka A (3tan nporuecca pa3padoTKi)

KonnenTyanabHOE TPOEKTUPOBAHHUE.

I1K-4.3.1




JleTanbHOE POEKTUPOBAHUE.

WNuxenepHbIil aHanus.

[ToaroroBka npon3BOACTBA.

TectupoBanue 1 BaauaaLKs.

Kononka B (ncmonb3yemMbie TEXHOIOTHH/HHCTPYMEHTHI )
A. CAD-cuctemsl (SolidWorks, AutoCAD).

B. CAE-cuctemsl (ANSYS, SolidWorks Simulation).
C. Mo3roBoif mTypM, 3CKHU3bI, TPOTOTHUIIBI.

D. CAM-cucrtemsl (MasterCAM, PowerMILL).

E. UcnbiTarensHbie CTEHABI, PU3NYECKUE MPOTOTHUIIHL.

Oteer:1 - C;2 > A;3—>B;4—>D;5—>E

4 Ttun) 3ajaHue  3aKphITOrO  THUNA  HA  YCTAHOBJICHUE
IIOCJIEJ0BATEIbHOCTH.

Nucrpykuumsa: IIpounTaiiTe TEKCT M YCTaHOBUTE ITOCJIEIOBATEIBHOCTD.
3anumure COOTBETCTBYIOIIYIO IOCIEIOBATENBbHOCTh OYKB  CleBa
HaIpPaBo.

VYcTaHOBHTE IPABWIBHYIO MOCIEI0BATEIILHOCTD 3TAIIOB BHEAPEHUS
3D-nmpoekTupoBaHMs Ha IPEANPUITUN. 3aULIUTE [1OCIIEJ0BATEILHOCTD
OyKB CJIeBa Harpaso.

[arwu:

A. O6yuenue nepconana padore ¢ CAD-cuctemamu.

B. Bei6op nporpammuoro obecnieuenus (SolidWorks, CATIA u 1. 11.).
C. AHanu3 TeKylux MpoLeccoB MPOSKTUPOBAHUS U BBISBICHUE Y3KUX
MECT.

D. [IunoTHOE BHEIPEHUE HA OJTHOM U3 OTAEIIOB/TIPOEKTOB.

E. PazpaboTtka crannaptoB npeanpustus no 3D-moaenupoBaHuio.

F. MacmtabupoBanue Ha Bce OJipa3iesieHusl.

G. Unrerpauust CAD ¢ PDM-cucremori.

Ome:C—>B—>A—>E—->D—->G-—>F.

[1K-4.3.1

5 tun) 3agaHue OTKPHITOTO TUIIA C Pa3BEPHYTHIM OTBETOM.
Nuctpykuwmsa:  [IpounTaiTe TEKCT W 3alMIIUTE  Pa3BEPHYTHIU
00OCHOBaHHBIN OTBET.

Onuimre npuMeHeHne MeTo/1a KOHEUHbIX 1eMeHToB (MKD) B
IIPOCKTUPOBAHUY MAIIVH. Y KaXKUTE:

OCHOBHBIE THUIIBI 3a/1a4, pEIIaeMbIX ¢ ToMo1bo MKO;

ATaIbl MOATOTOBKH Mojenu st cumysinui B SolidWorks Simulation;
IpeuMyLiecTBa ucrosib3osannsd MKD Ha sTane npoeKTUpoBaHUS;
IIPUMEpPHI MPOMBIIIIEHHBIX 3aAa4, rae MKD kputuuecku BakeH.

Ortser:

[Tpumenenne MKO: MeToa KOHEUHBIX 3JIEMEHTOB UCIIOJIB3YETCS IS
YHMCJICHHOT0 aHAJIM3a HaNpsDKeHUH, nedopManui, Teronepeiad,
THIPOAVHAMUKY H APYTUX (PU3NYECKHUX MPOLECCOB B KOHCTPYKIIUSX.
Tune! 3agay:

[Tnockue 3aaun — aHaIM3 IIACTHH, MEMOpaH (HaNpsHKeHHS B
TIJIOCKOCTH).

OcecuMMeTpUYHbIE 3a7a4l — PACUYET BAJIOB, IMJIMHAPOB C CUMMETPUEH
BpaILCHUS.

Hecrannonaphsle 3a1a4n — IMHAMHKA y1apa, NEPEXOIHbIE TEIIOBBIE
ITPOLIECCHI.

[1K-4.3.1




Henunelinbie 3agaun — ruiactuueckue aegopMainu, KOHTaKTHOE
B3aMMOJICHCTBHUE.

1 Tum) 3aganre KOMOMHUPOBAHHOTO THUITA C BHIOOPOM OJTHOT'O BEPHOTO
OTBETAa U3 YETHIPEX MPEUIOKECHHBIX 1 000CHOBaHUEM BHIOODA.
WNuctpykuus: [IpouynTaiite TEKCT, BRIOEpUTE TPABUIBHBIN OTBET U
3aIUIIUTE apTYMEHTHI, 000CHOBBIBAIOIIHE BHIOOP O0TBeTa UTO sIBIIsIeTCS
ocHoBHOM (pyHKIMEH CAD-crucTeM B mporiecce MPOSKTUPOBAHUS
MaruH?

A) YnpasneHue >ku3HEHHBIM KoM u3aenus (PLM)

B) Co3nanue u penaktupoBaHue TPEXMEPHBIX MOJIENEH AeTanel u
cOOpoK

C) Pacuér sxoHOMHYECKUX MOKa3aTeael Iporu3BOACTBA

D) Opranusanus 10KyMeHTO000poTa Ha MPEANPUITHH

Ortset: B)

IIK-4.Y.1

2 tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOJIBKUX
BapHaHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAHHUEM
BEIOODA.

Kaxkue 3amaun MmoxkHo pemars ¢ momoribio SolidWorks Simulation?
BriGepuTe Bce MOAXOASIINE BAPUAHTHI.

A) Cratnueckuii aHaM3 HaNpsDKEHUH U nedopmanuii

B) Pacuér kuHeMaTuK MEXaHU3MOB

C) AHanu3 ycTajgoCTHON TPOYHOCTH

D) MonenupoBaHue TEIIOBBIX MPOIECCOB

E) IlporpammupoBanue crankoB ¢ UITY

OtseT: A, C, D.

IIK-4.Y.1

3 tun) 3agaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
HNuctpykuus: [TpountaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE.
CornocTaBbTe 31€MEHTHI U3 IBYX KOJIOHOK. K Ka) 10 Mo3uLMK B JIEBOM
CTOJIOIE TTOI0EPUTE COOTBETCTBYIONIYIO TMTO3UITHIO B PABOM.
CornocTaBbTe 31€MEHTHI U3 IBYX KOJIOHOK. K Kax 10 Mo3uLMK B JIEBOM
CTOJIOIE TTOI0EPUTE COOTBETCTBYIONIYIO TMTO3UITHIO B PABOM.

Kononka A (tun ananuza MKD)

Crarnueckuil aHanus.

MopgansHBII aHAIH3.

AHaJIN3 yCTOMYUBOCTH.

TeroBoi aHaIN3.

JlnHaMuYeCcKUi aHaIn3.

Kononka B (pemaemas 3anaya)

A. Onpepenenne 4acToT u GopM COOCTBEHHBIX KOJICOaHMI
KOHCTPYKIIHH.

B. Pacuér pacnpenenenus teMrepaTyp 1 TEIJIOBBIX Ae(OpMaIIHiA.

C. Onenka HanpspKEHUH U TepeMellieHui o] IeHCTBUEM CTaTUYECKUX
Harpys3oxK.

D. Ilporuo3upoBanue pa3pyieHus MpH YIApHBIX HATpy3Kax.

E. Onpenenenue KpuTUYECKO Harpy3KH, BbI3BIBAIOIIEH MOTEPIO
YCTOMYUBOCTH.

Otmeer:l - C;2 > A;3—E;4—>B;5—>D

IIK-4.Y.1

4 Tun) 3ajaHue  3aKpeITOrO  THUIIA  HA  YCTAHOBIJICHHE
IIOCJIEJOBATEIbHOCTH.
Nuctpykuus: IIpounTailTe TEKCT M YCTaHOBUTE IOCJIEIOBATEIBLHOCTD.

IIK-4.Y.1




3anumuTe COOTBETCTBYIONIYIO  IIOCJIENOBAaTEIbHOCTE OyKB  ClieBa
HAarpaso.

YcTraHOBHTE PAaBUIIBHYIO ITOCIIEAOBATEIEHOCTD 3TANIOB BHITIOITHEHUS
npouHocTHOro pacuéra B SolidWorks Simulation. 3anummre
MOCJIEA0BATEIBHOCTh OYKB CII€BA HAIPABO.

[Tarn:

A. 3aanue TpaHUYHBIX YCIOBUI (3aKpETICHUs, HATPY3KH).

B. I'enepaiust cCeTKM KOHEUYHBIX 3JIEMEHTOB.

C. 3amyck pacuéTta v aHaIHU3 Pe3yibTaTOB (KapThl HAMIPSKCHUIA,
NepeMeIEHUI).

D. Coszganue 3D-monenu neranu B SolidWorks.

E. Ha3znaueHne maTepuana ¢ yka3aHHEM MEXaHHUYECKHUX CBOMCTB.
F. Hactpoiika Tuma aHanu3a (CTaTUYECKH, yCTaTOCTHBIN U T. 11.).

Ome:D - E—-A —>F—>B—>C.

10

5 tun) 3agaHue OTKPHITOTO TUIIA C Pa3BEPHYTHIM OTBETOM.
Nuctpykuwmsa:  [IpouwTaiTe TEKCT W 3alMIIUTE  Pa3BEPHYTHIU
00OCHOBAHHBIN OTBET.

Onumure pons PDM-cuctem B cOBpeMEHHOM ITpoLiecce
IIPOCKTUPOBAHUS MALIMH. Y KaXKUTE:

ocHOBHBIE (pyHKIIMH PDM;

kak PDM wunrerpupyercs ¢ CAD/CAE/CAM-cucremamu;
IIpeuMyniecTBa uenosb3osanusd PDM Ha npennpusaruu;

npuMepbl KOHKpeTHbIX PDM-pernienuii (He MeHee ABYX) U UX KIIIOUEBbIE
BO3MO>KHOCTH.

[IpuMmepHBIii OTBET:

Pone PDM-cuctem: PDM (Product Data Management) — 3T0 cucTeMsl
YIpaBJIEHUS JAaHHBIMU 00 U3/eN1u, 00ecIeynBarome
LEHTPAJIN30BaHHOE XpPAHEHUE, KOHTPOJIb BEPCUI U TOCTYII K
nH(pOpMallMK Ha BCEX ATanax >KM3HEHHOIO [IUKJIA.

OcnoBHble pyHkMu PDM:

xpanenue 3D-Mopeneit, ueprexeit, crienupuKannii, TEXHOJIOTHUECKUX
KapT;

yIpaBJICHUE BEPCUSAMH U KOHPUTYpausaMu (OTCICKUBAHHE
U3MEHEHU);

KOHTPOJIb JOCTYIIA ¥ pa3rpaHU4CHME MPaAB M10JIb30BATEIECH;
aBTOMaTH3alMs paboyuX MPOLECCOB (COINIACOBAHUE, YTBEPXKICHHE);
dbopmMupoBaHKE OTYETOB M JOKYMEHTAITUH.

[IK-4.V.1

11

1 Tun) 3agaHre KOMOMHUPOBAHHOT'O TUIIA C BELIOOPOM OJTHOTO BEPHOTO
OTBETA M3 YETHIPEX MPEIOKEHHBIX 1 000CHOBAHHUEM BBHIOODA.
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE MPABUIBHBIN OTBET U
3aMUILINTE apryMEHThl, 000CHOBBIBAIOLINE BHIOOP OTBETA

Uro npencrasnser co0oit TexHomorusi CASL B KoHTEKCTE
MIPOEKTUPOBAHMSI MALLIUH?

A) IIporpammHoe obecniedeHue At TPEXMEPHOT0 MOJICITUPOBAHUS

B) Meton pacuéra mpoyHOCTH KOHCTPYKIIUI METOAOM KOHEUHBIX
JJIEMEHTOB

C) Konuenuust UHTErpupOBaHHOM MOAIEPKKHU BCETO KU3HEHHOTO ITUKIA
U3JIENHsSI C TOMOLIBI0 KOMIIBIOTEPHBIX TEXHOJIOTUI

D) Cuctema ynpaiieHus: IPOM3BOJACTBEHHBIMHU IIPOLIECCAMH Ha 3aBOJIE

IIK-4.B.1




Otsert: C)

12

2 tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBaHUEM
BEIOODA.

Kakue u3 nepedncieHHbIX MPOrpaMMHBIX IPOJLYKTOB OTHOCSATCS K
CAD-cucremam TpéXMepHOTo MpoeKTUpoBanusi? Bribepure Bce
MOJIXOASAIINE BAPUAHTHI.

A) SolidWorks

B) ANSYS

C) AutoCAD

D) KOMITAC-3D

E) MATLAB

Otsert: A, C, D.

IIK-4.B.1
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3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBHUS.
Nuctpykuusa: [IpounraiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
ComnocTtaBbTe 3JIEMEHTHI U3 JBYX KOJOHOK. K Kaxk/10M MO3UIMKU B JIEBOM
CTOJNO1IE TOA0EPUTE COOTBETCTBYIOIILYIO TIO3UIIHIO B TIPABOM.
ComnocTtaBbTe 3JIEMEHTHI U3 JBYX KOJOHOK. K Kak/10M 1MO3UIMKU B JIEBOM
cTONO1Ie TOA0EPUTE COOTBETCTBYIOIILYIO TIO3UIIHIO B TIPABOM.

Komonka A (mporpaMMHBIN MPOAYKT/TEXHOIOTHS )

SolidWorks Simulation.

SolidWorks CAM.

SolidWorks PDM.

SolidWorks Motion.

SolidWorks Electrical.

Kononka B (Ha3zHaueHue/peniaecmas 3a1a4a)

A. Pacuér HanpspkeHui, nedopmaiinii, TEMIOBBIX MPOIIECCOB METOIOM
KOHEUYHBIX JIEMEHTOB.

B. Iloaroroska ynpasisiOIKX Iporpamm A craHkos ¢ UITY.

C. Ynpapnenue 1aHHbIMU 00 U3JIE€IUH, BEPCUSIMH, TOCTYIIOM U
pabourmMu mpoleccamMu.

D. AHanu3 KUHEMaTUKH U JUHAMHUKU MEXaHU3MOB, PaCU4€T TPACKTOPUI
JBUYKEHUS.

E. [IpoexkTupoBaHue 3IEKTPUUECKUX CXEM U KOMITOHOBKA
ANEKTPOOOOPYTOBAHUS.

Otreer:l - A;2—>B;3—->C;4—->D;5—>E

IIK-4.B.1
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4 THIT) 3anaHue 3aKpBITOTO THMA Ha  YCTaHOBJICHUE
IIOCJICAOBATCIIbHOCTH.

HNuctpykuus: IIpounTaiiTe TEKCT M YCTAaHOBUTE MOCIIEIOBATEIHHOCTD.
3anuimre COOTBCTCTBYIOIYTO IIOCJICOA0BAaTCIIbHOCTD 6yKB CJIEBa
HaIpaso.

YcTaHoBHUTE IPABUIIBHYIO TOCIEI0BATEIBHOCTh ITANIOB
MIPOSKTUPOBAHMSI HOBOM JieTaym B cpene SolidWorks ¢ mocienyrommm
WHXEHEPHBIM aHAJIN30M. 3alHIIUTE MOCIEeI0BATEIbHOCTh OYKB CleBa
HaIpaso.

[Tarn:

A. IlpoBenenue npounoctHoro pacuéra B SolidWorks Simulation
(HampsoxeHws, 1ehopMaIim).

B. Co3znanue 3D-moznenn geranu B SolidWorks.

IIK-4.B.1




C. Ha3nauenue maTepuana 1 MEXaHUYECKUX CBOMCTB ISl MOJIEIIH.

D. 3aganue rpaHUYHBIX YCIOBUH (3aKpeIUICHUs, HATPY3KU) AJIs pacyéTa.
E. I'enepanus ceTKH KOHEYHBIX 3JIEMEHTOB.

F. BHecenue n3MeHeHH B KOHCTPYKIIMIO HA OCHOBE pE3yJIbTaTOB
pacuéra.

G. Buzyanuzauus v aHanu3 pe3yiabTaToB pacyéTa (KapThl HAPSHKEHUH,
NepeMEeILEHUI).

Ome:B—-C—-D—-E—>A—->G-—F.
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5 tun) 3a7aHye OTKPBITOIO THIA C Pa3BEPHYTHIM OTBETOM.
WNucrpykuma:  IIpouwtaiite TEKCT W 3alUIINTE  PA3BEPHYTHIN
00OCHOBAHHBIN OTBET.

Onuiure OCHOBHBIE MOJIOKEHUS TEOPUU METOJ]a KOHEUHBIX 3JIEMEHTOB
(MKD) u ero npuMeHeHHE B IPOCKTUPOBAHUH MallMH. B oTBeTe
YKaXUTe:

CYTh METO/1a ¥ IPUHLIUI pa30MEeHNsI MOJIENIM Ha KOHEYHbIE 3JIEMEHTHI;
THUIIBI KOHEYHBIX 3JIEMEHTOB, UCIOIb3YyEMBIX JIJISl pa3HbIX 3a/1a4
(rutockue, 00bEMHBIC, OATIOYHBIC | T.11.);

KJIacCU(PUKALIMIO 337124, peraemMbix ¢ momoibio MKD (cratuueckue,
JMHAMUYECKUe, TeIUIOBBIE U JIp.);

MIpEeUMYyLIECTBA U OTPaHUYEHUS METO/Ia;

IIpUMEpP NPOMBIIUIEHHOT0 puMeHeHuss MKD nipu npoekTupoBaHuu
KOHKPETHOW MAIIMHbI WU y311a (HanpuMep, peayKTopa, pambl
aBTOMOOMIIA, JIONATKU TYPOUHBI).

OTBET:
CyTb MeTOa KOHEUHBIX 3JIeMeHTOB: MKD — uncieHHsIit MeTos
peweHust udepeHraIbHbIX YPaBHEHUH, OMUCHIBAIOIINX (PU3NUECKUE
IpoLecchl (HanpsKeHus, TeIIonepeaayy, TiIpoJuHaMUKYy U T.]1.).
Mogens pa3buBaeTcs Ha Majble 1101007JacTH (KOHEUHBIE JJIEMEHTHI), B
KaXX/10H U3 KOTOPBIX PEIICHHE alMpPOKCUMHUPYETCS MPOCTON PyHKITUEH
(monmHOMOM). CucTeMa ypaBHEHHUH JUIsl BCEX 3JIEMEHTOB pelaeTcs
COBMECTHO.

Turbl KOHEUHBIX 3JIEMEHTOB:

banounble — 11 JUIMHHBIX TOHKUX KOHCTPYKLUH (BaJibl, OaNKu).
O6o0104yeuHble — ISl TOHKUX IJIACTHH U 000JI04€eK (KopIyca, aHel ).
Terpasapuueckue/rexcadpuiaeckue — Uit O0BEMHBIX Tel (OJIOKH
LWINH/POB, KOPIyca PeAyKTOPOB).

KoHTakTHBIE 371€MEHTHI — ISl MOJEIMPOBAHUS B3aUMOCHCTBUS
ITIOBEPXHOCTEH.

IIK-4.B.1
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1 Tun) 3aganre KOMOMHHUPOBAHHOTO TUTIA C BELIOOPOM OJTHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEJI0KEHHBIX U 000CHOBaHHUEM BBIOOpA.
WNuctpyknus: [IpounTaiite TeKkCT, BRIOEPUTE MIPABMILHBIN OTBET H
3aIUIINATE apTyMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA

UYTo sABIISIETCS KIIOYEBBIM IIPEUMYILECTBOM HCIIOIb30BAHMS
PLM-cucrem B mpoeKTUPOBAHUU MAILIUH?

A) ABTomMaruueckoe co3fganue 3D-mozeneit

B) UnTerpupoBaHHOE yIpaBiIe€HUE BCEMH JaHHBIMU U IIPOLIECCAMU
YKU3HEHHOTO [IMKJIA U3IEIHs

C) Pacu€r npoYHOCTHBIX XapaKTEPUCTUK METOLOM KOHEUHBIX
JJIEMEHTOB

D) [IporpammupoBanue craHkoB ¢ YITY

[1K-6.3.1




Otger: B)

17 2 tun) 3agaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHIX I1K-6.3.1
BapHaHTOB OTBETA U3 MPEAJOKEHHBIX  pa3BEPHYTHIM 000CHOBAaHUEM
BBIOOpA.

Kakwue 3amgaum pemarorcs Ha atane nHxeHepHoro aHanusa (CAE) npu
MPOEKTUPOBaHUM MalH? BriGepurte Bce MOaXoAsI1IMe BapHAHTHI.

A) Onrtumuzanus GopMBbl JeTalH Uil CHIXKEHHS Beca

B) IIpoBepka cobupaemMocTy y3710B B COOpKE

C) Anann3 ycTaJlOCTHON POYHOCTH KOHCTPYKIIMH

D) Pacuér TemnepaTypHBbIX MOJEH U TEIUIOBBIX AepopManuit

E) Coznanue paboumx ueprexei

Otsert: A, C, D.

18 3 tum) 3agaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE COOTBETCTBUSI. I1K-6.3.1
Nuctpykuusa: [IpounraiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
ComnocTtaBbTe 3JIEMEHTHI U3 JBYX KOJOHOK. K Kaxk/10M MO3UIMKU B JIEBOM
CTOJNO1IE TOA0EPUTE COOTBETCTBYIOIILYIO TIO3UIIHIO B TIPABOM.
ComnocTtaBbTe 3JIEMEHTHI U3 JBYX KOJOHOK. K Kak/10M 1MO3UIMKU B JIEBOM
cTONO1Ie TOA0EPUTE COOTBETCTBYIOIILYIO TIO3UIIHIO B TIPABOM.

Komonka A (mmporpamMMHBIN POAYKT)
SolidWorks.
ANSYS.
MasterCAM.
Siemens Teamcenter.
MATLAB.
Konounka B (Ha3HaueHue)
A. 3D-MopenupoBaHue AeTaneil u cOOpoK, CO3JaHNe YEePTEKEH.
B. Unxenepusiii ananuz (MKD): npounocTts, Terionepeaaya,
JTMHAMHUKA.
C. IloaroroBka ynpapisoUMX MIporpaMM i ctaHkoB ¢ UITY.
D. Ynpasnenue nanasiMu 00 uznenuu (PDM/PLM).
E. MaremaTuueckoe MoieIMpoBaHUE, 00pabOTKa JaHHBIX, aJITOPUTMBbI
yIpaBICHUSI.
OtBer:1 = A2 B3 -C4 ->D5 —E
19 4 THIT) 3anaHue 3aKpBITOTO THMA Ha  ycraHoBienue | [1K-6.3.1

IMOCJIC0BATEILHOCTH.
HNuctpykuus: IIpounTaiiTe TEKCT M yCTAaHOBUTE MOCIIEIOBATEIHHOCTD.
3anumuTe COOTBETCTBYIONIYIO TOCIEIOBATEIBHOCTL OYKB  ClieBa
HaIPago.

YcTaHOBHTE IPABIIIbHYIO TIOCTIEIOBATEIHPHOCTh 3TAIIOB
MIPOSKTUPOBAHHMSI M TTPOU3BOJICTBA JICTAIH C UCIIOJIB30BaHUEM
CAD/CAE/CAM-texHOonOruii. 3auinTe mociaea0BaTeIbHOCTh OYKB
CJIeBa HAIPABO.

Iaru:

A. IlpoBenenue npounoctHoro pacyéra B CAE-cucteme (Hampumep,
SolidWorks Simulation).

B. Coznanue 3D-monenu neranu B CAD-cucteme (Hampumep,
SolidWorks).

C. BHecenue u3MeHEHH B KOHCTPYKIIMIO HA OCHOBE Pe3yJIbTaTOB




CAE-ananu3a.

D. I'enepanus ynpasisolen mporpammsl 1 ctanka ¢ UIIY B
CAM-cucreme (Hanpumep, MasterCAM).

E. UsroroBienue neranu Ha ctanke ¢ YIIV.

F. Ha3nauenue mateprana u 3aJJaHie IPaHUYHBIX YCIOBUM IS
CAE-pacuéra.

G. Buzyanuzauus u ananus pesynbraroB CAE-pacuéra (kapTsl
HANPSDKEHUH, epeMeIIeHni ).

Ome:B>F—>A—-G—-C—D-—E.
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5 tun) 3agaHue OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM.
Nuctpykuwmsa:  [IpounTanTe TEKCT M 3alMIIUTE  Pa3BEPHYTHIU
00OCHOBAHHBII OTBET.

Onuimre npuMeHeHHe MeTo/1a KOHEUHbIX 1eMeHToB (MKD) s
peuIeHus HeCTallMOHAPHOW TEIJIOBOM 3a1a4X B IPOEKTUPOBAHUU
MalvH. B oTBeTe ykaxure:

CyTh HECTAIIMOHAPHOM (HEYCTaHOBUBIIICHCS) TETIJIOBOM 3aa4H;
JTansbl NOArOTOBKU Mozenu Ui pacuéra B CAE-cucreme;
rapaMeTpsl, KOTOPHIE MOKHO ITOJIyYUTh B PE3YJIbTATE pACUETa;
IpUMeEpP MPOMBIIIICHHOTO MPUMEHEHUS (KOHKPETHBIN y3el WIn
MalIlHA), TJ€ TAKOW aHAJIN3 KPUTUYECKU BaXKEH;

peuMyniecTsa uenosb3osanusd MKO no cpaBHeHHIo ¢
JKCIIEPUMEHTAIBHBIMUA METOAAMM.

OTBET:
CyTb HecTalMOHApHOM TeII0BOM 3aaaun: HectannonapHas
(HEeyCcTaHOBMBIIIASICS) TETUIOBAS 3a7]a4a OMUCHIBAET IIPOLIECCHI, B
KOTOPBIX TEMIIepaTypa U3MEHsIETCSl BO BpEMEHU (HarpeB/oxJ1ax1eHue
JBUTATENs], TEPMOLIMKINPOBAHNUE TYpOUHBI, cBapka). B ornuune ot
CTallMOHAPHOI'0 aHAJIN3a, 3/1€Ch YUYUTBIBAECTCS NHEPLIMOHHOCTD TETUIOBBIX
IIPOLIECCOB.

Oransl MOATOTOBKA MOJIEIIH:

Co3pmanune 3D-reomerpun neranu/coopku B CAD.

Ha3nauenue marepualioB ¢ TeMIIEpaTypHO-3aBUCUMBIMHU CBOWCTBAMU
(TenIoNnpOBOIHOCTD, TEMIOEMKOCTD).

3anaHue HaualbHbIX YCIOBUH (HavaJabHAs TEMIIEpaTypa).

3aiaHue TPaHUYHBIX YCJIOBUH (TEII0BOM MOTOK, KOHBEKIUS,
U3ITyYeHUE).

['enepanusi ceTKM KOHEYHBIX 3JIEMEHTOB C U3MEJIbYEHUEM B 30HAX
PE3KHUX TEMIEPAaTypPHBIX TPaJUEHTOB.

Hactpoiika BpeMEeHHOro mara M JUIMTeJIbHOCTH pacyéra.

[1K-6.3.1
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1 Tun) 3agaHre KOMOMHUPOBAHHOT'O TUIIA C BELIOOPOM OJTHOI'O BEPHOTO
OTBETA M3 YETHIPEX MPEIOKEHHBIX 1 000CHOBAHHUEM BBIOODA.
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE MPABUIBHBIN OTBET U
3aMUILINTE apryMEHThl, 000CHOBBIBAIOLINE BHIOOP OTBETA

Uro o3HauaeT TepmMuH «uudposoe aABoiHUK» (Digital Twin) B KOHTEKCTE
MIPOEKTUPOBAHMSI MAILLIUH?

A) DnekTpoHHast Bepcus yepTeska J1eTanu

B) BuptyanpHas Moaenb n3ienus, CHHXpOHU3UPOBaHHAs ¢ PU3NIECKUM
IIPOTOTHUIIOM M OTPaKarollasi €ro COCTOSHUE B PEAIbHOM BPEMEHU

C) baza naHHbBIX MapaMeTPOB BceX JeTajel MaIIMHbI

D) Ilporpamma st 3D-monenupoBaHust

IIK-6.VY.1




Otger: B)
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2 tun) 3agaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHIX
BapHaHTOB OTBETA U3 MPEAJOKEHHBIX  pa3BEPHYTHIM 000CHOBAaHUEM
BBIOOpA.

Kakue TexHonoruu BXogst B skocuctemy Industry 4.0 u akTMuBHO
UCIOJIBL3YIOTCA MIPU NMPOEKTHUPOBaHUM MaluH? BriGepute Bce
MOAXO/ISINE BAPUAHTBHI.

A) Unrepner Bemieit (IoT)

B) AnnutuBable TexHogoruu (3D-nedars)

C) PyuHoe uepueHmne Ha KyJibMaHe

D) VckyccTBEHHBIN MHTEIEKT U MAIIMHHOE 00Yy4YeHHE

E) OGnaunsie Beramcnenus u oonpue nanasie (Big Data)

Orser: A, B, D, E.

IIK-6.VY.1
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3 tun) 3agaHue 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
HNuctpykuus: [TpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE.
ComnocraBbTe AJIEMEHTHI U3 IBYX KOJIOHOK. K Ka)10¥ Mo3uIHy B JIEBOM
CTOJIOIE TTOI0EPUTE COOTBETCTBYIONIYIO TMTO3UITHIO B PABOM.
ComnocraBbTe AJIEMEHTHI U3 IBYX KOJIOHOK. K Ka)10¥ Mo3uIuu B JIEBOM
CTOJIOIE TTOI0EPUTE COOTBETCTBYIONIYIO TMTO3UITHIO B PABOM.

Komonka A (T€XHOJOTHS/TIOHATHE)
CAD.
CAE.
CAM.
PDM.
PLM.

Konounka B (ocHoBHas (hyHKIINSA)

A. MIH)eHepHBbIi aHan3: pacy€Thbl MPOYHOCTH, JUHAMUKH,
terionepenayn (MKD).

B. Ynpasnenue nanHbIMH 00 U3/1€TTUH: BEPCUU, KOHPUTYPALIUH,
pabouue npoueccsl.

C. 3D-npoektrpoBaHue aeTaieii 1 cOOPOK, CO3/IaHUE YEPTEIKEH.
D. Iloaroroska ynpasisiomux NporpaMm s ctaHkos ¢ UIIY.
E. KommnnekcHoe ynpaBiieHUE )KU3HEHHBIM IIUKJIOM U3/IEJINS:
unterpamus CAD/CAE/CAM/PDM, OusHec-IIpoIecChl.

OtBer:l - C2 > A3 —>D4 —>B5 —E

I1K-6.VY.1
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4 THIT) 3anaHue 3aKpBITOTO THMA Ha  YCTaHOBJICHHUE
II0CJIEJOBATEIbHOCTH.

HNuctpykuus: IIpountaiiTe TEKCT M yCTAaHOBUTE MOCIIEIOBATEIHHOCTD.
3anuiuTe COOTBETCTBYIOIIYIO TOCIEAOBAaTENbHOCTh OYKB  ClieBa
HaIpaso.

VYcTaHoBUTE TPaBUIIBHYIO MTOCIIEIOBATEIBHOCTD 3TANOB CO3/IaHUS
1M(pOBOro ABOMHMKA MAIIMHBI. 3alIUIINTE [TOCIEI0BATEILHOCTh OYKB
CJIeBa HAIpPaBo.

[arwu:
A. Uurerpanus ¢ loT-garunkamu s cOopa JaHHBIX ¢ GU3UIECKOTO
MIPOTOTHIIA.

IIK-6.VY.1




B. Coznanue 3D-monenu mamunsl B CAD-cucreme.

C. Hacrpoiika anropuTMOB IpOTHO3UPOBAHHUS U NPEIUKTUBHON
AQHAJIUTUKH.

D. IIposenenne CAE-ananuza (mpoyHOCTh, JMHAMUKA, TEIUIONEpeaaya).
E. Brenpenue Mmonenu B 00Ia4Hy0 TUIATGOPMY JJIs1 MOHUTOPUHTA U
yTpaBJICHUsL.

F. KanubpoBka mudpoBoii MOCIIM Ha OCHOBE JTAHHBIX HCITBITAHHHI
($u3n4ecKoro NpoTOTHUIIA.

G. OntuMu3anys KOHCTPYKIMU Ha ocHOBE pe3yibTatoB CAE u
loT-maHHEBIX.

Ome:B—->D—>A—-F—>C—G-—E.
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5 tun) 3agaHue OTKPHITOrO TUIIA C PA3BEPHYTHIM OTBETOM.
Nuctpykuwmsa:  [IpounTaiTe TEKCT W 3alMIIUTE  Pa3BEPHYTHIU
00OCHOBAHHBIN OTBET.

Onumure Npouecc TONOJOrNYeCKOM ONTUMU3ALNY I€TAIIN B
CAD/CAE-cucremax (manpumep, SolidWorks ¢ momysiem Simulation).
B otBeTe ykaxure:

CYTb TOIIOJIOTUYECKON ONITUMU3ALAN U €€ 1Elb;

3Tarlbl BBIMOJIHEHUS ONTUMU3ALMHU B IPOIPaMMHOM 00€CTIeYeHNH;
OrpaHUYEHUs U TPeOOBaHUS K MOJIENH;

pUMep NPUMEHEHHs B MAIIMHOCTPOCHUHU (KOHKPETHas AeTalb U
BBITO/Ia OT ONITUMU3ALIUN);

IIPEUMYLIECTBA U HEAOCTATKU METO/A I10 CPABHEHHUIO € TPAIULIMOHHON
IIPOEKTUPOBKOM.

OTBET:
Cytb u nens: Tononornyeckast ONTUMHU3ALMS — METOA
aBTOMATHU3MPOBAHHOIO MTPOEKTUPOBAHMSI, KOTOPBIH Mepepacipeneisier
MaTepHal B IeTallu sl JOCTH)KEHUS! MAKCUMaJIbHOM MPOYHOCTH MIPU
MUHHMAaJIBHOM Bece. LlesTh — CHU3UTH MaccCy, COXpaHHUB WIIH yJTyUIINB
KECTKOCTh U MPOYHOCTb.

Orarnbl BeimosiHeHus B [10:

Cosmanne ucxoguoit 3D-monenu neranu 8 CAD.

3amanue o0nacTeil, KOTOpBIE HENb3s YAAISATH («30HBI COXPAHEHHSD»).
Ha3nauenue mMatepuana u ero CBOUCTB.

3aaHue Harpy30K 1 3aKpETICHUM.

3amycK ONTUMHU3ALUY ¢ yKa3aHUEM LIeJIEBOTO CHIKEHHS MacChl
(manpumep, 30 %).

I'eneparust ONTUMHU3UPOBAHHON (POPMBI (UACTO CIIOKHOMH,
OpPraHUYECKO).

CrnaxuBaHue U yNpoLIeHHE T€OMETPUH TSl TEXHOJIOTUYHOCTH.
[IpoBepka onTUMHU3UPOBAHHONW MOIENH ¢ omolsio MKD.
Orpanndenus 1 TpeOOBaHUS:

J0CTaTOYHAas )KECTKOCTh UCXOAHON MOJIENH;

KOPPEKTHOE 3a/laHie Harpy30K U TPAHUYHBIX YCIOBUH;

YUET TEXHOJIOTUYECKUX OrpaHHUEHHH (HaIpruMep, BO3MOYKHOCTH JIUThS
WM MEXaHUYeCKOoi 00paboTKM);

HE00XOIMMOCTh TOCTOOPAOOTKH (POPMBI JUISl U3TOTOBIICHHSL.

I1IK-6.Y.1
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1 Tun) 3agaHre KOMOMHUPOBAHHOT'O TUIA C BEBIOOPOM OJTHOT'O BEPHOTO
OTBETA M3 YETHIPEX MPEIOKEHHBIX 1 000CHOBAHHUEM BBIOODA.
Wuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBIN OTBET U

I1IK-6.B.1




3aIUIITUTE APTYMEHTBI, 000CHOBHBIBAIOIINE BBIOOP OTBETA

UT0 Takoe «0OCeCUMMETPHUYHAsS 3a7a4a» B METO€ KOHEUHBIX 3JIEMEHTOB
(MK9)?

A) 3agava, B KOTOpOI TeOMETpHsl, Harpy3KH U CBOMCTBA MaTepuaa
CUMMETPUYHBI OTHOCUTEIBHO OCH BpalleHUS

B) 3agaua pacuéra miockoi miacTUHBI O I€UCTBUEM PABHOMEPHOM
Harpy3Kku

C) 3agaua ananuza konebaHuii TPEXMEPHON KOHCTPYKITUU

D) 3amaua onpeneneHus ieHTpa Macc AeTaiu

OtgeT: A)

27

2 tumn) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX
BapHaHTOB OTBETA M3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBaHUEM
BBIOODA.

Kakwne u3 nepeunciieHHbIX MPOrpaMMHBIX IPOITYKTOB PEATH3YIOT METO/
KOHEUHBIX JICMEHTOB JIJIsl HH)KEHepHOTo aHanmu3a? Brioepute Bce
MOIXO/ISAIINE BAPHAHTHI.

A) SolidWorks Simulation

B) AutoCAD

C) ANSYS Mechanical

D) KOMITAC-3D

E) Abaqus

Orser: A, C, E.

I1IK-6.B.1
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3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBHUS.
Nuctpykuusa: [IpounraiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE.
CormocTaBbTe 3I€MEHTHI U3 IBYX KOJIOHOK. K Ka)10ii MO3UIINH B JIEBOM
cToJ011e MO0EpUTE COOTBETCTBYIOIILYIO TTO3UIIMIO B TIPABOM.
CormocTaBbTe I€MEHTHI U3 IBYX KOJIOHOK. K Ka)0ii MO3UINK B JIEBOM
cTOJ011Ie MOA0EpPUTE COOTBETCTBYIOIILYIO O3UIIUIO B TIPABOM.

Kononka A (tun 3anauun MKD)
IInockas 3amaqa.
OcecuMMmeTpuYHas 3a1a4a.
OOnémHas 3a7aua.
HecranmonapHas 3aiayva.
Hennueiinas 3amayda.

Konounka B (mpumep npumeHneHus)

A. Pacuér HanpspKeHUH B ATTMHHOM Oalike 1Mo JeHCTBUEM MOMEPEUHOM
CHIIBI.

B. Ananu3 nporpeBa HWJINHJpA ABUTATENS IIPH 3aITyCKE.

C. Pacuér mpoyHOCTH KOpITyca peayKTopa.

D. MogenupoBaHue miacTUYecKoi aeopManny MeTaia npu
IITaMIIOBKE.

E. Pacuér HanpshkeHMi B TUCKe TypOUHBI.

OtBer:l > A2 > E3 —-C4 —->B5—D

I1K-6.B.1
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4 TI/IH) 3aﬂaHI/Ie 3aKPBITOTO THUIIA Ha YCTAaHOBJICHUC
IOCICI0OBATCIIBHOCTH.
I/IHCprKI_II/ISIZ HquHTaﬁTe TCKCT W YCTAHOBHUTC IIOCJICAOBATCIBHOCTD.

I1IK-6.B.1




3anummTe COOTBETCTBYIOIIYIO  IOCJIEIOBATEILHOCT, OYKB  ClieBa
HaIpaBo.

YcraHoBUTe MPaBUIILHYIO TTOCIIEIOBATEILHOCTD 3TANOB PEIICHUS
mnockoii 3amaun MKDO B CAE-cucteme. 3anumnTe noclienoBaTeIbHOCTE
OyKB CJIeBa HaIpago.

[Tarn:

A. 3aanue TpaHUYHBIX YCIOBUI (3aKpETICHUs, HATPY3KH).

B. Co3nanue reomerpudeckoit moaenu (2D-3cku3 uinm ceueHue).
C. Buzyanuzamus u aHajau3 pe3yabTaToB (KapThl HAPSHKEHUH,
NepeMeIEHUI).

D. I'enepanus ceTKd KOHEYHBIX AJIE€MEHTOB
(TpeyroNbHUKN/YETHIPEXYTOIEHUKN ).

E. 3anyck pacuéra MKD.

F. Haznauenue mMarepuaiia ¢ yKa3aHUEM MEXaHUYECKHX CBOMCTB.
G. IIpoBepka kadecTBa CETKU U CXOJAUMOCTH PEIICHUS.

Ome:B>F—>A—-D—>E—>G—C.
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5 tum) 3aaHue OTKPHITOTO THIA C PA3BEPHYTHIM OTBETOM.
Nuctpykuwmsa:  [IpounTaiTe TEKCT W 3alMIIUTE  Pa3BEPHYTHIU
000CHOBaAHHEIN OTBET.

Onuumre npumeHenue MKD niis penienus HeNMMHEHOM 3a1auu B
MPOEKTUPOBAHMHU MAIlIMH. B 0TBETE yKaxkuTe:

YTO Takoe HeanHerHas 3agada MKD u xakue THUITBI HeJIMHEHHOCTEH
CYLIECTBYIOT;

3Tanbl MNOArOTOBKH MOJIeNu JJi HenuHelnHoro pacuéra B CAE-cucrteme;
MapaMeTpbl, KOTOPBIE MOKHO MOJIYYUTh B pE3yJIbTaTE PACUETa;

MIpUMep MPOMBIIUIEHHOTO MPUMEHEHUs (KOHKpeTHAas AeTajlb WU y3€e),
II€ HEJTMHEWHBIN aHAIN3 KPUTUYECKHU BAXKEH;

npeumyIecTa ucnoibzoBanuss MKDO 1o cpaBHeHMIO ¢ yIPOIIEHHBIMU
JIMHEHHBIMHA MOJICIISIMH.

OTBET:

Henunelinag 3agaua MKD — 3ayaua, B KOTOpO# CBA3b MEXAY
Harpy3KaMH U MepeMEICHUsIMU He TTOAUYMHSIETCS 3aKoHy [ 'yka
(HeNMMHEWHAS 3aBUCUMOCTD). THITbI HEIMHEHHOCTEH

dusnveckas — ImIacTHIeCKue JeopMaIuu, TAIEPyIPYTroCTh,
MOJI3yYEeCTb.

['eomeTpuueckast — OOJbIINE EPEMEIICHUS U TIOBOPOTHI (MEMOpaHHI,
ruOKHe KOHCTPYKIIMH).

KonTakTHas — M3MeHEHNE yCIOBUM B3aUMOAECHCTBUS TOBEPXHOCTEN
(3a30pbI, TpEHHE).

OTanel MOArOTOBKHA MOJIEIIN:

Coznanne 3D-reometpun aeranu/coopku B CAD.

3aiaHue HeJIMHEHHBIX CBOMCTB MaTepHala (JuarpamMmma
nedopMUPOBaHUS, MOJIENb MJIACTUYHOCTH).

OrmpezenieHne KOHTAKTHBIX TIap M YCIOBUM B3aUMOICUCTBHSI.

3ajiaHre rpaHUYHbBIX YCIOBUW U HATPY30K C YUYETOM HEJTMHEWHOTO
MOBEICHUS.

['enepanus ananTUBHOM CETKU C U3MEIbYEHUEM B 30HAX IIACTHUYECKUX
nedopmariuii.

Hactpoiika napamMeTpoB MomaroBoro pacuéra (1aru Harpy>KeHus,

I1K-6.B.1




KPUTEPUU CXOJUMOCTH).

[TapameTpsl pacuéra:

pacrpeieneHue MIacTUYeCKUX JehopMaruii;

OCTaTOYHbIE HANPsDKEHUS U 1eopMalvy TOCIE Pa3rpy3KH;
30HBI KOHTAKTa U JaBJICHUS;

IpeseabHas Harpyska 10 pa3pyIlleHus;

MCTOpHS U3MEHEHHUs HANPsHKCHUH/TIepeMenIeHH BO BPEMEHH.

Cuctema olleHUBaHMSI TECTOBBIX 3a/1aHUI:
1 tum) 3amaHve KOMOMHHUPOBAHHOTO THUITA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CIIM MPABUIIBHO yKa3zaHa Ludpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Npu BbeIOOpe otTBeTa. [lomHoe
COBIAJICHHE C BEPHBIM OTBETOM OlLleHUBaeTcs 1 6auioM, HEBEPHBIM OTBET WM €ro OTCYTCTBUE —
0 6amnos.
2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BbIOOPOM HECKOJBKMX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPABIIBLHO
yKa3aHbl HUQPbI U NMPUBEIEHbl KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BbIOOpE OTBETOB.
[TosnHOE coBnazieHHEe C BEPHBIM OTBETOM OIlEHMBaeTcsl | GayjioM, eciu JOMYyIIEHbI OIUOKU WIN
OTBET OTCYTCTBYET — 0 6asuIoB.
3 tum) 3amaHue 3aKpPHITOTO THIIA HA YCTAHOBJICHHUE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIH
YCTAHOBJIEHBl BCE COOTBETCTBUS (MO3UIMM W3 OJHOTO CTOJOLIA BEPHO COIOCTABJIEHBI C
MO3HUIUSAME ApyTroro croibua). [lomHoe coBmaaeHmne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6ammom,
HEBEPHBIN OTBET UJIM €ro orcyTcTBUe — ) Oanios
4 tun) 3amaHue 3aKpBITOTO THIA HA YCTAHOBJICHUE ITOCIIEAOBATEIBHOCTH CUHTACTCS BEPHBIM,
€ClIM IpPaBUJIBHO YyKa3zaHa BCs IocienoBaTeabHOCTh LUQp. [lomHoe coBmajaeHue ¢ BEpHBIM
OTBETOM OIleHUBaeTcs | Gaymuiom, ecim JOMyIIeHbI OIMOKH WM OTBET OTCYTCTBYeET — () Gayuios.
5 Tumn) 3anaHue OTKPBITOTO THMA C Pa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIM OTBET
COBIMMAZAET C JTAJIOHHBIM TII0 COACPKAHWIO W TONHOTE. lIpaBMIBHBIA OTBET 3a 3agaHHe
olieHuBaeTcs B 3 Oaa, eclii AOMylIeHa OJHa OINOKa \ HETOYHOCTh \ OTBET MPABUIIbHBIHN, HO HE
noJdHbIH — 1 6ami, ecnu gomymieHo 6osee 1 ommOKY \ OTBET HENPABWIIBHBIN \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JAMCIHUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
00y4eHwus1, mpeicTaBlIeHbl B Tabiuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /i [TepeyeHb KOHTPOIBHBIX PadbOT

He npenycmorpeno

10.4. Meronudyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYpbl  OLIEHHWBAHUS
MH/IMKAaTOPOB, XapaKTEpU3YIOMIMX JSTanmbl (OpMUPOBAHMS KOMIIETEHLMH, COJEpXKaTrcsi B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax ['YAII, pernmamMeHTHpyOIMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHOW aTTeCTallui 00ydaromuxcs
I'VAIL

11. Meronuueckue yKa3zaHus ISl OOyJArOIIUXCSI IO OCBOCHHIO JUCITUTITMHBI

11.1. MeTtonuueckne yKa3aHus g OOyYalOmUXCS 10 OCBOCHHIO JICKIIMOHHOTO
Marepuania.

OcHOBHOE Ha3zHa4Y€HHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHWe COBPEMEHHOHN JEKIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYHTHh BCIO WH(OPMAIUIO MO TEME, a B OCBOCHUH
q)yHl[aMeHTaHLHBIX HpOGHCM JUCHUITIINHBI, METOOO0B Hay‘IHOF (0] IIO3HaHUA, HOBGfIH.IPIX
JTOCTI)KCHUH HaydHOW MbICTH. B y4eOHOM mporiecce JICKIUs BBITOJIHIET METOAO0JOTHYECKYIO,




OpPraHU3aIMOHHYI0 W WHPOPMANMOHHYIO (QYHKIHHU. JIEKIUsl pacKpbIBaeT MOHITHHHBINA ammapar
KOHKPETHOW o0slacTH 3HaHus, €€ mpoOieMbl, AaeT LeJbHOe MPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYaIOMIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K KaK10M KOHKPETHOHM TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pasBuTHE HOpPOPECCHOHATIBHO-IENOBBIX  KayecTB, JIIOOBM K  NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— MOSABJIEHUE HEOOXOJMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSITEbHON paboThI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OI>KalIINe TO/IbI;

— HayuYuThCsl METOJIUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJABHBIC MBICIU M
MOJIO)KEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOT'O OHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHH.

JIeKUMOHHBI MaTepuas MOXET CONPOBOXKIATHCA JEMOHCTpalUed CIIalI0B W
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
O0COOEHHOCTSX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JTUCLUUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— IIOCTAaHOBKA 3aJa4y;

— OCHOBHBIE CBEJICHUS 110 TEME JIEKLINH;

—  pe3yJbTaThl U BHIBOJBI.

11.2. Meronuyeckue yka3zaHus Jisi 00y4aroImuXxcs M0 yYacTHIO B CEMUHAPax
VY4eOHbIM IIIaHOM HE MPESYyCMOTPEHO

11.3. MeTtonuueckne yka3aHUs IJis OOYYArOIIMXCS IO TMPOXOXKACHHUIO MPAKTHYCCKUX
3aHATHI

VY4eOHBIM IJIaHOM HE MIPESYyCMOTPEHO

11.4. Meronuueckue ykazaHus Ui OOy4alOIIMXCSl IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbImoMHEHHS J1a0OpPaTOpHBIX paboT oOydaromMics JOJDKEH YIIIyOuTh u
3aKpEeNUTh 3HAHMA, NPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0yYaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKOMN 4aCTe U KOHTPOJIBHBIX MEPOIPUATHUN.

Brimonnenne nmabGopaTOpHBIX PabOT 00ydYarOMUMCS SIBIISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpeNeisieMOi ydueOHbIM IUTAaHOM, M OTHOCUTCS K CpPEICTBaM,
00eCreunBaroIluM PEeLIeHUE CIeYIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HAaBBIKOB HCCIIEOBAHUS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUILTUHBI;

— 3aKpeIUleHHEe, Pa3BUTUE M JeTalMu3alisl TEOPETUYECKUX 3HAHHM, MOJyYEHHbIX Ha
JEKIMSX;

— IoJIyuyeHHe HOBOM MH(OpMAIUK 110 H3y4aeMOW AUCLUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1abopaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMH.

3amanue u TpeOoBaHMS K IPOBEICHUIO JTAOOPATOPHBIX PAOOT MPUBEACHBI B CIEIYIOLINX
MCTOYHHKAX:




MonenupoBaHue METOJOM KOHEUHBIX 3JIeMEHTOB B porpamMmmHoM kommiekce ELCUT : [
DJEeKTPOHHBIA pecypc] : METOJMUYECKUE yKa3aHHUs K BBINOJHEHHIO JabopaTopHbix padot / C.-
[Terep0. roc. yH-T a’spokocM. npudopocTpoeHus ; coct. M. A. Canosa. - DIIEKTPOH. TEKCTOBBIC
nmad. - CII6. : Uso-so I'VAII, 2015. - 91 c.

ABTomaTH3anus pacuera u npoektuponanus podoros u PTC : [ DnekrponHslil pecypc] :
npaktukym / B. B. bynaroB, C. C. TumodeeB ; C.-lIlerep0. roc. yH-T a3pOKOCM.
npruOOPOCTPOCHUS. - DINEKTPOH. TeKcToBBIe naH. - CI16. : M3x-Bo 'YAIL, 2019. - 97 c.

Crpykrypa u (hopMa oT4eTa 0 1a00paTOpHO padbore

Otuer o nabopaTopHOW pabore wumMeeT (OpPMY TUIEPTEKCTOBOTO JIOKyMEHTa,
COJIepIKaIero 3aJlaHue Ha JTabOpaTOpHYI0 paboTy, KpaTKUE TCOPETHUUCCKHE CBEICHHUS 10 TEMe
paboThl, OMUCAaHHWE CXEM M aJTOPUTMOB, HWCIOJb30BAHHBIX IIPH BBITOJHCHUU pPaOOTHI,
Pe3yJIbTaThl BEIYUCIUTEILHBIX SKCIEPUMEHTOB B BUE TPAPHUKOB (MarpamMm), a TAKKe BBIBOJIBI
10 UTOTaM TPOJICITAHHOM PaOOTHI.

TpeGoBanus k 0ohopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

OTueT OOKEH CcoNepXKaTh THTYJBHBIA JIUCT, @ €ro COJEp)KaHHWE JOJDKHO OBITh
odopmieno cornacao 'OCT 7.32 —2017.

HopmatuBHass nokymeHTamusi, HeoOxomumasi s oQopmieHHs, TpHUBEJICHA Ha
anekTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc

11.5. Meroauueckue yKa3aHus Uil 00y4aroIIuXCs 110 BBITTOJIHEHUIO KypCOBOW pabOThI
Y4eOHBIM IIIaHOM HE TIPEyCMOTPEHO

11.6. MeTonuueckue yka3zaHus JUisi O0yYarOMIMXCS 10 MPOXOKICHUIO CAaMOCTOSATEILHON
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YyYarOMIUIiCS BBINOIHAET paboTy MO
3aJ]aHHAI0 W TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelis, HO 0€3 ero HemocpeACTBEHHOTO
y4acTusl.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢dopMme oOydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATEIBLHON paboThl, Yy oOydaromerocss (GopMHpPYETCs
esiecoobpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHHHM W CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWH, 00ECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TMOJTYYUTh HABHIKM ITOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MetonuyeckuMu ~ MaTepuajaMH,  HAMpaBISIONIMMH  CaMOCTOSITENIbHYI0  paboTy
00yJaronuxcs SABISIOTCS:

—  y4eOHO-METOJNYECKHUI MaTepPHaJl 10 TUCIHUILIHHE;

—  METOIUYECKHE YKa3aHHs 10 BBHIMOTHEHHIO KOHTPOJIBHBIX PAabOT (I 00yJarommxcs
0 32049HOU (hopme 0OyICHHUS).

11.7. Meronuyeckue ykKasaHUsl [ OOy4yaroUMXCid IO TPOXOXKICHUIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KAadyeCTBAa 3HAHUMU
00yyaroImuxcs, OCyIIECTBIEMOr0 B TE€YEHHUE CEMECTpa C IENIbI0 OLEHUBAHMS XO/a OCBOCHHUS
JVCLIUTIIINHBL.

Texymmii kontpons ycneBaemoctu (TKY) ocymiectBisiercs myTeM HpoOBEIEHHUS JIBYX
KOHTPOJIBHBIX pabOT B CEMECTPE, a TAKXKE IyTEM OLIEHKH BBIIIOJHEHUS TJaOOpaTOPHBIX padoT.

B cnywsae wHeBbimonmHenus ycnoBuih TKY  oOyuwarommmiics mnpu  IpOXOXKICHUU
IIPOMEKYTOYHOM aTTECTALMU HE MOKET MOJIYYUTh OLICHKY BBIILIE, YEM «YAOBJIETBOPUTEIBHON.



11.8. Meronuyeckue ykasaHus Ui 0Oy4aroIIUXCs MO MPOXOKICHUIO MPOMEKYTOUHOU
aTTECTALNN.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS ~ NpPEAyCMaTpUBAaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMa OLEHKM 3HaHWH, MOJY4YEHHbIX OOydarouMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLHUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul pElIeHMs] MPAaKTUYECKUX 3ajad. DK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B
NEPUOJ HSK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCs aTTECTAlMOHHON OLEHKOM «OTIMYHOY,
«XOPOILIO», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

— muddepeHIMpoBaHHBIN 3a4eT — 93T0 ¢opMa OIEHKH 3HAHWH, IOTYYEHHBIX
00yyaromuMcs IpU U3YYEHUHU TUCLMILIMHBI, IPU BBITOJHEHUH KYypPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HAYYHO-UCCIIEJOBATENLCKUX PA0OT U MPOXOXKIEHUU MPAKTUK C aTTECTAIIMOHHON OLIEHKOM
«OTJIIMYHO», «XOPOILIO», «yJOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIILHON.

[IpomexxyTouHasi arTecTansi NPOBOIUTCS B (opMaTe TECTUPOBAHHS B CHUCTEME
nuctaHioHHoro ooydyenus I'YAII Ims.guap.ru B komnbiorepHoM kiacce ['YAIL, ocHameHHOM
COOTBETCTBYIOIIUM O00OpYA0BaHUEM M IMPOrPaMMHBIM obOecriedeHreM. TecTupoBaHUe COIEPIKUT
20 ciayuyaliHBIX BOIIPOCOB, BPEMsI BBIIIOJIHEHUS TECTUPOBaHUs — 15 MuHyT. B ciyyae cpaum Beex
7a00paTOPHBIX M MPAKTUYECKUX PAa0OT B CEMECTPE Ha TOJIOKHUTEIBHYIO OIEHKY MPHMEHSETCS
IIKajla OLEHUBAHUS TECTUPOBAHUS COIJIACHO KPUTEPUSM OLIEHKU YPOBHSA C(HOPMHUPOBAHHOCTU
KomrereHmid (Tabm. 14). B cioywae, ecau He BBIOJHEHBI JaOOpaTOpPHBIE M TPAKTUYECKHE
paboThl B ceMecTpe, Ha 1 epeHIMPOBAaHHOM 3a4eTe U 3K3aMEHE CTYJICHT HE MOXET MOJyYHUTh
OLICHKY BBIIIIE, YEM «YJIOBIETBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI
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