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Ouenounvie mamepuanvt — 3MO COB0OKYHHOCHb YUEOHO-MeEMOOUYECKUX
Mmamepuanoe (KOHMPOAbHBLIX 3A0AHUll, ORUCAHUI Qopm u  npoueoyp),
NPEeOHA3HAYUEHHBIX 04 OUEHKU KaAuecmea O0CBOeHUA O00yYarouwumuca OaHHOU
OUCHUUNIUHBI KAK YACMU OCHOBHOU NpPOPeccuonHanbHoli 00pazoeameibHoul
npozpammel.

Ilerv — ouenumsv coomeemcmeue 3HAHUU, YMEHUU U YPOBHA
NPUOOPEMEeHHBIX KOMNEMEHYUIL 00YHalouuxca yeaam u mpedoeanuim 0CHOBHOU
npogeccuonanbHoil 00pa3zoeamenbHoll NPOPAMMBL 8 X00€ NPOBEOCHUA MEKYULeco
KOHMPONA U RPOMENHCYMOUHOU ammecmayuu.

Ocnoenaa 3adaua — ooOecneuumv OUEHKY YPOBHA CHOPMUPOSAHHOCHU
00U eKYTbMYPHBIX, oowenpogheccuonanvbHvlx u npogheccuonanbHvix
KomMnemeHyuil, npuodpemaemuvix 00y4aOwiuMcsa 6 COOMEEHCMEUU ¢ IMUMU
mpeoosaHuaMu.

Koumpono 3unanuit npoeodumcsa 6 ¢popme meKyuieco KOHmMpPOaa u
NPOMENHCYMOUHOU ammecmayuu.

Texywjuit KoHmponsb ycneeaemocmu RpPOBOOUMICA C UeENbl0 ONPeOeneHUs
CMmeneHu yceoeHus yueOH020 Mmamepuana, Cce0€PEMEeHHO20 GblAGNCHUA U
yCmpaneHus HeO0CMmAamKo8 6 N0o020moeKe o0yuaruwuxca u NnPUHAMUA
Heo0X00uUMbIX Mep NO COBEPULEHCHIBOBAHUI0 MEMOOUKU NPEno0asanus y4eoHou
oucyunaunol (Mo0yns), op2anuzauyuu padomuvl 0OYHAOWUXCA 6 X00€ YUeOHbIX
3AHAMUIL U OKA3AHUA UM UHOUBUOYAIbHOU NOMOUU.

K Koumponw mexywieilt ycneeaemocmu OMHOCAMCA NPO6ePKA 3HAHUIL,
VMEHUIl U HAGLIKO8, NPUOOPEMEHHBLIX 00Y4alouuMucia 6 X00e @blNOJIHEeHUs
UHOUGUOYAIbHBIX 3A0AHUI HA NPAKMUYECKUX 3AHAMUAX U J1A00OPAMOPHBIX
paoomax. Ilpu oyenusanuu pezyibmamos 0C60EHUA NPAKMUYECKUX 3AHAMUIL U
J1a00pamopHvIX padom NPUMEHAEMCA WKANA OUEHKU «3AYmMeHO — He 3aUneHo.
Konuuecmeo nabopamopuvix u npaxmuueckux padom u ux memamuxa
onpeoesiena pabdoueil nPOZPAMMOU OUCUUNTIUHBL, YHEEPHCOCHHOU 3a8€0YVI0UiUM
Kagheopoii.

Pe3ynomam 6vinoiHeHus Kaxcoo2o0 UHOUBUOYATNbLHO20 3A0AHUA O0JMHCEH
coomeemcmeogams  6cem  Kpumepuam  OUEHKU 6  COOMEEmCHEUU  C
KomMnemeHuyusamu, yCmano6/1eHHbIMU 0714 3A0AHHO20 pa3zoena OUCUUNIUHDL.

Ilpomesiccymounwiii.  KOHmMpPOIb  NO  OUCUUNIUHE  OCYULECHEIAENCA
npoeedeHuem IK3ameHa.

Dopma nposedenusn IK3AMEHA — RUCLMEHHbBLIL OMEEMm NO YMEEPHCOCHHbIM
IKIAMEHAUUOHHBIM Ouiemam, c@oOpmMyaupoGanHvbIM ¢ YUEemMoM COOEPHCAHUSA
yueonoii oucuyunaunsvl. Ilocne evinonnenus nucbMeHHOU padomvl 00yuaemozo
npou3eoo0umcs ee OyeHKa npenooasamesiem u, npu HeOOXOO0UMOCMU, RPOCOOUMCA
meopemuueckaa 0Oeceda ¢ o00yuaemviM O YMOYHEHUA IK3AMEHAUUOHHOU
OUECHKU.
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OO0mire MoHATUS O TPOSKTUPOBAHUU
MEXaTPOHHBIX CHCTEM

[1K-2.4-3
[1K-2.4-Y
I1K-2.4-B
[1K-2.6-3
[1K-2.6-Y
I1K-2.6-B
I1K-3.1-3
[1K-3.1-Y
I1K-3.1-B
I1K-4.1-3
[IK-4.1-Y
I1K-4.1-B
I1K-4.2-3
[1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
I1K-4.3-B
I1K-5.1-3
[1IK-5.1-Y
[1K-5.1-B
[1K-5.2-3
[1K-5.2-Y
[1K-5.2-B
I1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

3auéT

CAIIP

[1K-2.4-3
[1K-2.4-Y
[1K-2.4-B
I1K-2.6-3
[1K-2.6-Y
[1K-2.6-B
I1K-3.1-3
[1K-3.1-Y
[1K-3.1-B
[1K-4.1-3
[1K-4.1-Y
[1K-4.1-B
[1K-4.2-3

3auét




[1K-4.2-Y
[1K-4.2-B
[1K-4.3-3
[1K-4.3-Y
I1K-4.3-B
[IK-5.1-3
[IK-5.1-Y
I1K-5.1-B
[1K-5.2-3
[1K-5.2-Y
I1K-5.2-B
[1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

KusHeHHBIH OUKII U30CTIHA. OCHOBHBIE THUIIBI
ABTOMATU3HMPOBAHHBIX CHUCTCM HCIIOJIb3YCMbIX
110 9TarnaM XU3HCHHOI'O IUKJIa U3CITHUA

[1K-2.4-3
[1K-2.4-Y
I1K-2.4-B
I1K-2.6-3
[1K-2.6-Y
I1K-2.6-B
I1K-3.1-3
[1K-3.1-Y
I1K-3.1-B
I1K-4.1-3
[IK-4.1-Y
I1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B
I1K-5.1-3
[IK-5.1-Y
[1K-5.1-B
[1K-5.2-3
[1K-5.2-Y
[1K-5.2-B
I1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

3auéT

Metoabl TpEXMEPHOTO MOIECIIUPOBAHUS

I1K-2.4-3
[1K-2.4-Y
[1K-2.4-B
I1K-2.6-3
[1K-2.6-Y
[1K-2.6-B
I1K-3.1-3
[1K-3.1-Y
[1K-3.1-B
I1K-4.1-3
I1K-4.1-Y

3auér




I1K-4.1-B
I1K-4.2-3
[1K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B
I1K-5.1-3
[IK-5.1-Y
[1K-5.1-B
I1K-5.2-3
[1K-5.2-Y
[1K-5.2-B
I1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

ITpunuun padorsl B CAD co c6opkamu

[1K-2.4-3
[1K-2.4-Y
[1K-2.4-B
I1K-2.6-3
[1K-2.6-Y
[1K-2.6-B
I1K-3.1-3
[1K-3.1-Y
[1K-3.1-B
I1K-4.1-3
[1K-4.1-Y
[1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B
[IK-5.1-3
[1K-5.1-Y
IIK-5.1-B
[1K-5.2-3
[1K-5.2-Y
[1K-5.2-B
I1K-5.3-3
I1K-5.3-¥
I1K-5.3-B

3auét

Co3manne MaTeMaTHYeCKUX MOAEIeH
MEXaTPOHHBIX CUCTEM

[1K-2.4-3
[1K-2.4-Y
[1K-2.4-B
[1K-2.6-3
[1K-2.6-Y
I1K-2.6-B
I1K-3.1-3
I1K-3.1-Y
I1K-3.1-B

3auért




I1K-4.1-3
[1K-4.1-Y
[1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B
[IK-5.1-3
I1K-5.1-Y
IIK-5.1-B
[1K-5.2-3
[1K-5.2-Y
[1K-5.2-B
I1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

MonenupoBanne MexaTpoHHbIX cucteM B CAE

[1K-2.4-3
[1K-2.4-Y
I1K-2.4-B
[1K-2.6-3
I1K-2.6-Y
I1K-2.6-B
I1K-3.1-3
[1K-3.1-Y
I1K-3.1-B
[1K-4.1-3
[IK-4.1-Y
[1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
I1K-4.3-B
[IK-5.1-3
[IK-5.1-Y
I1K-5.1-B
I1K-5.2-3
[1K-5.2-Y
I1K-5.2-B
I1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

3auért

ABTOMaTH3a1MsI TPOEKTUPOBAHUS MEYATHBIX
mar. Cucrema CKBO3HOIO TPOEKTUPOBAHNUS
neuvatHbIx maat (ECAD)

[1K-2.4-3
[1K-2.4-Y
I1K-2.4-B
I1K-2.6-3
[1K-2.6-Y
I1K-2.6-B
I1K-3.1-3

3auét




I1K-3.1-Y
I1K-3.1-B
[1K-4.1-3
[IK-4.1-Y
I1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
I1K-4.3-B
[IK-5.1-3
[IK-5.1-Y
I1K-5.1-B
[1K-5.2-3
[1K-5.2-Y
I1K-5.2-B
I1K-5.3-3
[1K-5.3-Y
I1K-5.3-B

Kpurepuu oueHuBaHus KOMIIETEHI UM (pPe3yJ1bTAaTOB)

1). YpoBeHs ycBoeHUs1 MaTepuaa, NpeayCMOTPEHHOTO MPOrpaMMON.

2). YmeHue aHaIM3UpOBaTh MaTepual, YCTAHABIMBATh MPUYMHHO-
CJIEJICTBEHHBIE CBSI3H.

3). OTBeThl Ha BOIPOCHI: MOJHOTA, APTYMEHTUPOBAHHOCTh, yOEKIECHHOCTD,
yYMEHHE

4). KagecTBo oTBeTa (€ro 00mas KOMITO3HIIUS, JOTUYHOCTh, YOEKICHHOCTD,
oO11ast py AL )

5). Ucnonb30BaHue TONOJHUTEIBHOM JIUTEPATYPhI IPU NOJATOTOBKE OTBETOB.

YpoBeHb ocBoeHHUS CGHOPMUPOBAHHOCTH 3HAHUM, YMEHUW M HABBIKOB IIO
JTUCHUTUIMHE OLICHUBaeTCs B (hopMe OAIbHOM OTMETKHU:

«OTINMYHO»  3aCiIyXUBaeT  CTYACHT, OOHApYXHUBIIMA  BCECTOPOHHEE,
CHUCTEMaTH4eCcKoe U TNIYOOKOE 3HAaHHWE Y4YeOHO-IPOrpaMMHOrO MaTepuania, yMEHUe
CBOOOIHO BBINOJIHATH 3aJlaHUs, MPEIYCMOTPEHHBIE MPOrPAMMOMN, YCBOMBIIUHN
OCHOBHYIO M 3HAKOMBIA C JIOIIOJIHUTENBHOM JINTEPATypOH, PEKOMEHIOBAHHOU
nporpamMmoi. Kak mnpaBuio, OlIEHKa «OTIIMYHO» BBICTABISIETCS  CTYIACHTaM,
YCBOMBILIKAM B3aUMOCBSI3b OCHOBHBIX MOHSTUN NHUCHUIUIMHBI B WX 3HAYCHUU IS
npuoOperaemMoil mpodeccuu, NposIBUBIIUM TBOPUYECKUE CIIOCOOHOCTH B MOHMMAHUU,
U3JI0KEHUH U UCIIOJIb30BaHUH Y4€OHO-ITPOrPaMMHOTO MaTepuara.

«Xopomo» 3acIyKUBaeT CTYACHT, OOHAPYKUBIIUNA TOJHOE 3HAHUE Yy4eOHO-
IPOrpaMMHOTO  MaTepuaia, YCHEIIHO BBINOJHAIOMMA TMPEeayCMOTPEHHBIE B
nporpaMme 3aJaHusi, YCBOUBIIMA OCHOBHYIO JHUTEpPATypy, PEKOMEHJIOBAaHHYIO B
nporpamMme. Kak mpaBuio, OILIEHKAa «XOpOIIO»  BBICTABIAETCS  CTYIACHTaM,
MOKAa3aBIIUM CHUCTEMAaTHYECKUN XapaKTep 3HAHWM MO NUCUUIUIMHE U CIIOCOOHBIM K



UX CAMOCTOSITEIbHOMY TOMOJHEHUIO U OOHOBJICHUIO B XOJI€ JajbHEWIeH yueOHOH
paboThl U podeCCUOHATBHOMN AESATEILHOCTH.

«YI0BJIETBOPUTEIBbHO» 3aCIyKUBAae€T CTYICHT, OOHApYXUBLUUK 3HAHUS
OCHOBHOTO YYEOHO-TIPOrPAaMMHOIO MaTepuajia B o0beMe, HEOOXOIUMOM IS
nanbHeien yueosl U mpeacrosiieid paboThl MO CIENHUATbHOCTH, CIPABIISIOUIUICS C
BBITIOJIHCHUEM 3aJ]aHu, MPETyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOM
JUTEpATypO,  pPEKOMEHJIOBaHHOM  mporpamMmor. Kak  npaBwio,  oOuneHka
«YIIOBJIETBOPUTEIBHO» BBICTABISCTCS CTYAEHTaM, IOMYCTHUBIIMM IIOTPEIIHOCTH B
OTBET€ Ha OJK3aMEHE U TMPU BHITIOJIHEHUU DK3aMEHAIIMOHHBIX 3aJaHUi, HO
oOnafaromyM HEOOXONUMBIMU 3HAHUSAMH ISl UX YCTPAHEHUS MOJ PYKOBOJICTBOM
MPEno/IaBaTels.

«HeynoB/1eTBOPUTEIBHO»  BBICTABIACTCS  CTYACHTY, OOHapYXHUBIIEMY
npoOenbl B 3HAHUSX OCHOBHOIO Y4€OHO-IPOTPaMMHOIO MaTepuaa, JOMYyCTHUBIIEMY
MPUHITUITHATHHBIE OITMOKHU B BBITIOJIHEHUU MTPEAYCMOTPEHHBIX TPOTPaMMOii 3aJaHHH.
Kak npaBuio, oleHKa «HEYIOBIECTBOPUTEIBLHO» CTABUTCS CTYAEHTaM, KOTOPBIE HE
MOTYT MPOJOJIKUTH OOYYEHUE WIIM MIPUCTYIUTh K TPOPECCUOHAIBHOM JEATeIbHOCTH
0 OKOHYAaHWU By3a 0€3 JOMOJHHUTEIBHBIX 3aHSATHH TI0 COOTBETCTBYIOIICH
JUCLUIUIAHE.

Tunoevie KOHmMPOILHBIE 300AHUSA WU UHbLE MAMEPUATIbL
Bomnpocsl K 3a4€Ty 110 JUCUUILJIMHE

1. O6mee nouste o npoekrupoBaHuu. Craguu npoekTupoBaHusi. OCHOBHbIE
NPUHLUNBL TpoeKkTUpoBaHusi. CTENeHb aBTOMATU3ALUU IPOEKTUPOBAHUS.
OO6mue TpeOoBaHUs K BBIMOIHEHUIO AJIEKTPOHHBIX Mojenen uznenuit. Cocras
aneKTpoHHOU Moxaenu uznenus. Otnuune nousatus CAIIP B mMexayHapoIHOM
Y POCCUHCKOM KOHTEKCTE.

2. OcHoBubie moHsTU W onpenenenus. Crpykrypa CAIIP. Knaccuduxamms
CAIIP. IIpeanoceuiku CAIIP. Uctopus passutus CAIIP B MallMHOCTPOCHUU.
Uctopus pazeutusa CAIIP B 37I€KTpOHMKE W BBIYMCIWTEIBHOM TEXHUKE.
TepMuHBI aBTOMATH3UPOBAHHOTO TpOeKTHpoBaHUSA. O030p CYIIECTBYIOITUX
cucrem mpoekrupoBanus. Crpykrypa CAIIP. Bunbr oGecrieuenust CAIIP.
Knaccuduxamuio CAIIP o npuznakam. [lenenue CAD/CAM/CAE cuctem Ha
CHUCTEMBbI BEPXHETO, CPETHETO U HIXKHETO YPOBHEH.

3. YKuznenusblit nuki u3aenuidi. OCHOBHBIE TUTIBI aBTOMATU3HPOBAHHBIX CHCTEM C
UX TIPUBS3KOM K TEM WJIM MHBIM dTaraM >KM3HEHHOTO IUKJIA u3ienuid. Tumoas
CTPYKTypa NpPOMBINUIEHHOTO mpennpuatus. OOiias CTpyKTypa YIpaBiICHUS.
CocraB CAM cucrembl. UndopmanrionHasi mojyiepka drarna mpou3BOCTBA.
CoBpeMeHHBIE MEPENOBbIE TEXHOJOTMU. MeToAbpl M MOCIEN0BATENBHOCTD
nevictBuil ipu paszpadotke YII. O0630p yHHBepcalbHbIX (DOpMATOB MEepeaadu
CAD reometpuu.

4. OcHoBHble MHCTpyMEeHTHl M KomaHzbl B CAD cucremax. 'eomerpuueckas
8



MOJIENTb. MeToAbl TPEXMEPHOTO MOJICIMPOBAHUA: KapKacHOE (IPOBOJIOYHOE)
MOJICTTUPOBAHUE,  IOBEPXHOCTHOE  (MOJIMTOHAJIBLHOE)  MOJCIUPOBAHUE.
TBEPAOTEJIbHOE (CIUIOMIHOE, 00BEMHOE) MOACIUpPOBaHUE. MeToNbl CO3aHuUs
TPEXMEPHBIX  TBEPAOTEIBHBIX Mojeneil. [ubpugHoe  MojenupoBaHUE.
[lonumanue KOHIIEMIMI  TBEPIOTENbHOrO  MojenupoBaHus. CrocoOsbl
MOCTPOEHUS T€OMETPUUYECKUX MOJIEIICH.

MonennpoBaHue TpeXMEpPHBIX COOPOK MexaTpoHHBIX cucteM. Coopka B CAD.
Crnoco6sl npoektupoBanus cOopok. CoiicTBa cOopok. Co3gaHue U BeleHUE
CBEpXOOJIbIINX TpeXMepHbIX cOopok. Knaccudukanus TpexmepHbix cOOpOK
M0  KOJMYECTBY  KOMIOHEHTOB.  CTpPyKTypUpOBaHHME  CBEPXOOIBIIUX
TpexMepHbIX cOopok. [Iporpammusie pemenus B CAD u PDM-cuctemax st
pabotel ¢ CTC. OcHoBHbIe TIpuHLMIBI co3naHust deprexeidr B CAD cpene.
O0o3HaueHne 1IepPOXOBAaTOCTH, OTKJIOHEHUW (OpM M MOBEPXHOCTEH U
Hepa3beMHBIX coenuHeHud cpenctBamu  CAD  cpensl.  OdopmieHue
cOOpOUHBIX, TPYNNOBBIX YepTexke u crieundukanuii B CAD cpene.
NnxeHepHBI pacyeT M OCHOBBI YMCIEHHBIX METONOB. Buabl monenen B
CAIIP. Marematnueckue MOJIEITH. NudopmanmionHbie MOJICIIH.
Knaccuduxamus u Bozmoxknoctu CAE. OCHOBHBIE HanpaBlI€HUS B Pa3BUTHS
CAE. Orpaciu mnpumenenuss CAE cuctem. Kiaccudukanus MeTon0B
MH)XEHEPHOIro aHanu3a. MeTo/l KOHEUHbIX 3JIeMeHTOB. COBEpPIIIEHCTBOBAHUE
METOJIOB TOCTPOEHUSI pacueTHhIX ceTok. Buast MKD. Bunet u dopmsi
KOHEYHBIX  3JIeMeHTOB.  OmMOKM  METOIOB  HMHXKEHEPHOTO  aHaJu3a.
NuxxeHepHbI aHaNW3, TEIUIOBOTO TOJISI U HANPSKEHHO- 1€(hOPMUPOBAHHOTO
COCTOSIHMSL JIeTaJlel M KOHCTPYKUMWA TNpH Pa3IUYHbIX BUJAX BHEIIHUX
Harpy3oK.

[TpuHuMn paboThl U OCHOBHBIE MPOTPAMMHBIE MMAKEThl MHKEHEPHOTO aHaIu3a.
OcHOBHbIE MPOrPAMMHBIE TAKEThl UHKEHEPHOTO aHaiau3a. AJITOpUTM paOOThI
¢ CAE cucremamu. Buapl ontumu3zanuu. MeTosi CTpyKTYpHON ONTHMU3AIMH.
[Tapamerpuueckass ontumuszanusi. CTaTUYECKU U JTUHAMUYECKHUN aHAIU3 B
CAE.

O6mme cBemenms. CTpykTypa W OCHOBHBIE Momyiau. Pa3paboTka cxem B
CUCTEME aBTOMAaTU3allMM MPOEKTHUPOBAHUS IN€YaTHBIX IUIAT. MapumpyTt
pa3MelIeHus MEKTPOHHOTO KOMIIOHEHTA Ha NIEYaTHOM IJ1aTe U TPACCUPOBKA.

Onepatop 340 000 "KomnaHus "Teg30p" —_—

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHON NOANUCHIO

COIrNACOBAHO ®rboy BO "PrPTY", PIPTY, Xynes Bnagumvp MBaHoBuY, 27.06.25 12:14 (MSK) MNpocTas nognucb
3aBeaytowmin kaceapoit UMBMT




