MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa nmpuknaaHoit onTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
«b1.B./1B.06.01 MATEMATHYECKHE METO/bl U MOAEJINPOBAHHE

OINTUYECKUX CUCTEM»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noaroroku: 12.03.05 JlazepHas TeXHUKA U JIa3€pPHBIE TEXHOIOTHH

Hampasnennocts(nipoduiip) moarotoBku: JlazepHas TeXHUKa U JTa3epHBIC TEXHOJIOTUH

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2026



Pa3padoruukmu:

3aBenytommii kadenpoit [IpukinagHoit ONTHKY, K.H., JOIEHT DUIOHOB
A. C.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no nampasnenuto noarotoBku 12.03.05 JlazepHasi TeXHUKA W JIa3€pHBIE TEXHOJIOTHH,
yTBEpKJACHHOTO MpukazoM Munooprayku ot 19.09.2017 Ne 951

ComnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmorpeno | 10.02.2026, Ne
Onmiieckoro | yyeporo cosera 5/25-26
IPHUOOPOCTPOCHUS (bakynsTeTa




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[TIK-4 TIK-4. CriocobeH Kk aHamu3y TEXHUYECKOTO 3aJaHusl Ha MPOSKTHUPOBAHWUE THIOBBIX CHCTEM,
npuOOpOB, Yy3JI0B U JeTalleld Ja3epHONM TEXHUKH, JA3ePHBIX ONTHKO-3JIEKTPOHHBIX MPHOOPOB U
CUCTEM

ITK-4.1 T1K-4.1. Pa3zpabarpiBaeT (yHKIIHOHAIBHBIC U CTPYKTYPHBIE CXEMBI JIA3EPHON TEXHUKH,
ornpenenseT (PU3NYECKUEe NPUHIUIMBI JEHCTBUS YCTPOUCTB B COOTBETCTBUM C TEXHUYECKHUMU
TpeOOBAHUSAMHU C HCIOJIB30BAHUEM TEOPETUYECKUX METOJOB M IPOTPAMMHBIX CPEICTB
IPOEKTHUPOBAHUS ¥ KOHCTPYUPOBAHUS
3namo:
[1K-4.1/3u3 KommbloTepHble TEXHOJIOTMH TPOEKTUPOBAHUA M KOHCTPYMPOBAHUS
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB M KOMILIEKCOB
[MK-4.1/385 [lpuHOUIBI TOCTPOSHUS M COCTAaB ONTHYECKHX M JIa3epHBIX MPHOOPOB U
KOMIIJIEKCOB
[1K-4.1/3u17 IIpuHIMITEI KOHCTPYHPOBAHUS ONTHKO-3JIEKTPOHHBIX TPHOOPOB
Ymemu:
[IK-4.1/Ym1 TlpuMeHATh MNEpeIoBOM HWH)KEHEPHBIH OMBIT TMPH MPOEKTUPOBAHUU U
KOHCTPYMPOBAHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB
[IK-4.1/YM3 TlpuMeHATh MEpeoBOM WH)KEHEPHBIH OMBIT TMPH MPOEKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U JIA3€PHBIX IPUOOPOB
[IK-4.1/YM4  AHanu3upoBaTh TEXHUYECKHE TpeOOBaHHUS, MpenbsBIsIEMbIE K
pa3pabaTbiBaeMOil ONTOTEXHHKE, ONTHYECKUM, OITHKO-3JEKTPOHHBIM M JIA3€PHBIM
npubopaM U KOMILJIEKCAM C YYETOM M3BECTHBIX HKCIEPHUMEHTATIBHBIX U TEOPETHUECKUX
pe3yabTaToB.
Braoemy:
[1K-4.1/HB1 MeTtonukoii aHanm3a TEXHUYECKOTO 3aJ]aHus Ha MPOCKTUPOBAHUE THUITOBBIX
cucteM, npuOOpPOB, y3JIOB W JAeTajed  Ja3epHOM  TEXHMKH,  JIa3epHBIX
OITUKO-3JIEKTPOHHBIX PUOOPOB U CUCTEM
[1K-4.1/H4 MeTtoaukoii rabapuTHOTO pacyeTa ONTUYECKUX CHCTEM.
[1K-4.1/HBS MeTtomamMu pacdyeTa OCHOBHBIX MEXaHWYECKHX JETAICH M METOIUKAMH HX
HCCIeq0BaHnI

[1K-4.2 TIK-4.2. PaccuuThiBaeT, BU3YyaJU3UPYET MU MOJCIUPYET JECHUCTBHE ONTHYECKUX
SNIEMEHTOB M CHCTEM JIa3epHOM TEXHUKU C HCHOJIb30BAHUEM CHEIMAIU3UPOBAHHOIO
IIPOrpaMMHOI0 00eCIIEUeHHS U aHATM3UPYET Pe3ysIbTaThl pacueTa
3namo:
[1K-4.2/3u3 KommbloTepHble TEXHOJIOTMH TPOEKTUPOBAHUA M KOHCTPYHPOBAHUS
ONITUYECKHX, ONTUKOIEKTPOHHBIX U JIa3epHBIX MPHUOOPOB U KOMILJICKCOB
[1K-4.2/3u4 KoMmmnbloTepHbIe TEXHOJIOTHH M TPOTPAMMHBIE CPECTBA MPOCKTUPOBAHUS U
KOHCTPYHUPOBaHUs
Ymemo:
[1K-4.2/Ym1 Hcnonp3oBarh mpodeccHoHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS
HPOEKTUPOBAHUSA U KOHCTPYUPOBAHUSI ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHUOOPOB U
KOMILIEKCOB HCUCTEMBI IIEKTPOHHOIO JOKYMEHTO000pOTa
[1K-4.2/YM2 Pa3pabarbiBaeT TEXHOJIOTMYECKHE MPOLECCHl M3TOTOBICHUS ONTUYECKHX,
OIITUKO-3JIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB, Y3JIOB U JIeTajnen



[1K-4.2/YM5 Hcnonb3oBath MpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-IEKTPOHHBIX MPHUOOPOB U
KOMILIEKCOB M CUCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTa Paborarh ¢ 0azamMu JaHHBIX
U UCTOYHUKaMU uHGpopManuu. [Iponm3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa JUIsi MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHHPOBAHUS pPa3pabaTHIBAEMBIX ONTUYECKUX U
OINITUKO-3JICKTPOHHBIX MPUOOPOB, KOMIUIEKCOB M HX COCTAaBHBIX YacTedl € ydeToMm
UCTIOJIb3YEMbIX TEXHOJIOTUN TPOU3BOACTBA H COOPKHU

Braoems:

[1K-4.2/HB1 Metonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H
KOHCTPYHPOBAaHHE ONTUYECKUX U ONTUKOIIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB M UX
COCTaBHBIX YacTen

[1K-4.2/HB2 AHanu3upyeT COCTOSIHHE TEXHOJOIMH M3rOTOBJIEHUS, COOPKHU, IOCTUPOBKH
U KOHTPOJII COBPEMEHHBIX ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX TPHUOOPOB H
KOMIIJIEKCOB

[1K-4.2/HB3 HaBplkamMy TPUMEHEHHS THUIIOBBIX MPOTpaMM Il KOMITBIOTEPHOTO
MOJIEIUPOBAHUS ONTHYECKUX CUCTEM.

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyemblie YpoBeHb Kputepuu oniennBanus (nepedeHb cHOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHUS)

MpOrpaMMbI

[TK-4 T1K-4. [Tosbrmennsii  |MJIK T1K-4.1 I[TK-4.1. PazpabarsiBaeT pyHKIIHOHATBHBIE U
Crnioco0eH Kk aHau3y CTPYKTYPHBIE CXEMBI JIa3€pHON TEXHUKH, ONPEAEIISAET
TEXHUYECKOTO buznyeckue MPUHILIMIIBI 1eHCTBUS YCTPOICTB B
3a/1aHMs Ha COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
MIPOEKTUPOBAHKE HCITOJIb30BAaHUEM TEOPETUUYECKUX METO/IOB U
THIIOBBIX CUCTEM, IIPOTrPaMMHBIX CPEACTB NPOECKTUPOBAHHUS U
puOOpOB, Y3JI0B U KOHCTPYUPOBAHUS

JeTaliel J1a3epHor

TEXHUKH, Ja3€pPHBIX 3HaTh:

OTITUKO-3JIEKTPOHHBIX
MPUOOPOB M CUCTEM

[1K-4.1/3u17 ITpuHIUIB KOHCTPYHUPOBAHUS
OINITUKO-3JIEKTPOHHBIX MPUOOPOB
[1K-4.1/363 KommbroTepHbIE TEXHOIOTHH
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONITUYECKUX U
ONITHUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIIEKCOB
[1K-4.1/315 [IpuHIUIIEI TOCTPOCHUS U COCTaB
ONTUYECKUX U JIa3€PHBIX MPUOOPOB U KOMILJIEKCOB
YMerTsb:
[1K-4.1/Ym1 TlpumeHsTH IEPEIOBOI MHXEHEPHBIHN OIIBIT
U IPOEKTUPOBAHUU U KOHCTPYHUPOBAHUU ONTUYECKUX U
ONITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB
[1K-4.1/YMm3 TIpumeHsTh IEpe10BO MHXEHEPHBIHN OTIBIT
IIPU IPOEKTUPOBAHUU U KOHCTPYHUPOBAHUU ONTUYECKUX U
JIa3epHBIX TPUOOPOB
[MK-4.1/YM4 Ananu3upoBarh TEXHUYECKUE TPEOOBAHMS,
PEIbABISIEMBIE K Pa3padaTbIBAEMO ONTOTEXHUKE,
ONTUYECKUM, ONITUKO-3JICKTPOHHBIM U JIa3€PHBIM
npubopaM U KOMIUIEKCAM C yU4ETOM U3BECTHBIX
HKCIIEPUMEHTAIIbHBIX U TEOPETUUECKUX PE3YJIbTATOB.




Bnanets:
T1K-4.1/HB1 Metonukoi aHaIn3a TEXHUUECKOTO 3aJaHUs
Ha MPOEKTUPOBAHUE TUIIOBLIX CUCTEM, TPHUOOPOB, Y3IIOB U
JleTajei JIa3epHOU TEXHUKH, JTa3epHBIX
OTITUKO-2JIEKTPOHHBIX MPUOOPOB U CUCTEM
[1K-4.1/H4 MeTtoaukoii rabapuTHOTO pacueTa
OIITHYCCKUX CHCTEM.
[TK-4.1/HB5 Metonamu pacyeTa OCHOBHBIX
MEXaHWYECKUX AeTaJied 1 METOJIMKAMU UX MCCIIEIOBAHMN

MK ITK-4.2 I1IK-4.2. PaccuuTbIBaeT, BU3yaau3upyeT U
MOJENNUPYET AEUCTBUE ONITUYECKUX JIEMEHTOB U CUCTEM
Ja3epHON TEXHUKHU C HCIIOJIb30BAHUEM
CHENHATU3UPOBAHHOTO IPOTPAMMHOTO 00ECTICUCHUS U
aHAJIM3UPYET PE3YNbTaThl pacyeTa

3HaTh:
[1K-4.2/3u3 KoMmbloTepHbIE TEXHOJIOTUN
IIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS ONTUYECKUX,
OTITUKOAJICKTPOHHBIX U JIA3EPHBIX TPUOOPOB U
KOMIIJIEKCOB

[1K-4.2/384 KoMmmbioTepHbIE TEXHOJIOTUH U TPOTPAMMHBIE
CpEICTBa MPOEKTUPOBAHUS U KOHCTPYHPOBAHHUS
YMerTsb:
[1K-4.2/Ym1 Vcnonws3oBathk podeccroHanbHbIEC MAKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHHUS ONTUYECKHUX M ONTUKO-3IEKTPOHHBIX
puOOPOB M KOMIIEKCOB MCUCTEMBI 3JIEKTPOHHOTO
JTIOKyMEHTO000pOoTa
[1K-4.2/YM2 Pa3pabarbeiBaeT TEXHOIOTHYECKHE IPOIIECChI
U3TOTOBJICHUS ONTUYECKUX, ONITHKO-3JICKTPOHHBIX,
MEXaHUYECKUX OJIOKOB, y3JI0B U JeTalneit
[1K-4.2/Ym5 Vcnons3oBathk podeccroHanbHbIEC TAKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHHUS ONTUYECKHUX M ONMTUKO-3IEKTPOHHBIX
puOOPOB M KOMIUIEKCOB U CUCTEMBI 3JIEKTPOHHOTO
ToKyMeHTooOopoTa PaboTraTs ¢ 6a3aMu JaHHBIX U
UCTOYHUKAMH HH(popMaluu. [Ipor3BoauTh KOMIBIOTEPHOE
MOJIEIUPOBAHUE C UCTIOIH30BAHUEM METOZOB CHCTEMHOTO
MOJX0/1a /ISl MPOTHO3WPOBAHMUS MOBEIEHUS, ONITUMU3ALIUN
U U3yueHus: GyHKIIMOHUPOBAHUS pa3padaTbIBaEMbIX
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB,
KOMILJIEKCOB U UX COCTaBHBIX YacTel C y4EeTOM
UCIIOJIb3yEeMbIX TEXHOJIOTUI MTPOU3BOACTBA U COOPKHU
Bnanets:
[TIK-4.2/HB1 MeTonukoii COCTaBICHUS TEXHUYECKOTO
3a/laHus Ha MPOCKTUPOBAHUE M KOHCTPYHPOBAHHE
ONTUYECKHUX M ONTUKOIICKTPOHHBIX MPUOOPOB U
KOMITIJICKCOB U UX COCTaBHBIX YacTei
[1K-4.2/HB2 AHanu3upyeT COCTOSHUE TEXHOJIOTUI
U3TOTOBJICHUS, COOPKH, FOCTUPOBKHU M KOHTPOJIS
COBPEMEHHBIX ONTUYECKUX H ONTHKO-IJIEKTPOHHBIX
npruOOPOB U KOMITJIEKCOB




[1K-4.2/HB3 HaBblkaM¥ IPUMEHEHHS TUTIOBBIX IPOTPaMM
JUIsL KOMITBEOTEPHOTO MOJIETMPOBAHMS ONTHYECKUX
CHCTEM.

BbazoBrrit

MK ITK-4.1 TTIK-4.1. Pa3pabarsiBacT (pyHKIIMOHAIBHBIC U
CTPYKTYpHBIE CXEMBbI JTa3€PHON TEXHUKHU, OTIPEETISAET
(bu3HYeCKUe MPUHITUIIBI TEUCTBUS YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
UCIIOJIb30BaHUEM TEOPETUUECKUX METOJIOB U
MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-4.1/3u17 ITpuHIMIIBI KOHCTPYHUPOBAHUS
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB
[1K-4.1/363 KommbroTepHbIE TEXHOIOTHH
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONITUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB
[1K-4.1/315 [IpuHIUIIEI TOCTPOSHUS U COCTaB
ONTUYECKUX U JIAa3€PHBIX MPUOOPOB U KOMILJIEKCOB
YMerTsb:
[1K-4.1/Ym1 TlpumeHsTh IEPEI0OBOI MHXEHEPHBIHN OIIBIT
U IPOEKTUPOBAHUU U KOHCTPYHUPOBAHUU ONTUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIIEKCOB
[1K-4.1/YMm3 TIpuMeHsTh IEpe10BO MHXEHEPHBIHN OTIBIT
IPpU IPOEKTUPOBAHUU U KOHCTPYMPOBAHUU ONTUYECKUX U
Ja3epHBIX TPUOOPOB
[MK-4.1/YM4 Ananu3upoBarh TEXHUYECKHE TPEOOBAHMSI,
MPEIbABISIEMBIE K Pa3padaTbIBAEMO ONTOTEXHUKE,
ONTUYECKUM, ONITUKO-3JIEKTPOHHBIM U JIa3€PHBIM
npubopaM U KOMIUIEKCAM C yU4ETOM U3BECTHBIX
HKCIIEPUMEHTAIIbHBIX U TEOPETUUECKUX PE3YJIbTATOB.

MK ITK-4.2 I1K-4.2. PaccuuThIBaeT, BU3yaau3upyeT U
MOJENNUPYET AEUCTBUE ONITUYECKUX JIEMEHTOB U CUCTEM
Ja3epHON TEXHUKHU C HCIIOJIb30BAHUEM
CHENHATM3UPOBAHHOTO IPOTPAMMHOTO 00ECTICUCHUS U
aHAJIM3UPYET PE3YNbTaThl pacyeTa

3HaTh:
[1K-4.2/3u3 KoMmboTepHbIE TEXHOJIOTUN
IIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS ONTUYECKUX,
OTITUKOAJICKTPOHHBIX U JIA3EPHBIX IPUOOPOB U
KOMIIJIEKCOB

[1K-4.2/384 KoMmbloTepHBIE TEXHOJIOTUH U TPOTPAMMHBIE
CpEICTBa MPOEKTUPOBAHUS U KOHCTPYHPOBAHHUS

YMerTsb:
[1K-4.2/Ym1 Vcnonws3oBathk podeccrnoHanbHbIEC TAKeThI
MPUKIATHBIX IPOTPaMM JJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHHUS ONTUYECKHUX M ONTUKO-3IEKTPOHHBIX
puOOPOB M KOMIIEKCOB MCUCTEMBI 3JIEKTPOHHOTO
JTIOKyMEHTO000pOoTa
[1K-4.2/YM2 Pa3pabarbsiBaeT TEXHOIOTHYECKHE IPOIIECChI
U3TOTOBJICHUS ONTUYECKUX, ONITHKO-3JICKTPOHHBIX,
MEXaHMYECKUX OJIOKOB, y3JIOB M JieTajei




[1K-4.2/YMS5 cnonb3oBath npodeccuoHanbHbIe MAKeThI
NPUKJIAJHBIX IPOTPaMM JIJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHUS ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX
pruOOPOB U KOMILJIEKCOB M CUCTEMBI AJIEKTPOHHOTO
JToKyMeHTooOopoTa PaboTars ¢ 6a3amMu TaHHBIX U
UCTOYHMKaMH HHpopManuu. [Ipou3BoIuTh KOMIIBIOTEPHOE
MOZETUPOBAHUE C UCTIOIH30BAHUEM METOI0B CHCTEMHOTO
MOAXO0/1a JJIsl IPOTHO3UPOBAHUS TOBEICHHS, ONITUMH3AINN
U M3y4eHus! PyHKIIMOHUPOBAHUS Pa3padbaThIBAEMBbIX
ONITUYECKHX M ONTUKO-3ICKTPOHHBIX IPUOOPOB,
KOMIUIEKCOB U X COCTAaBHBIX YacTel C yueToM
UCTIOJIb3YEMbIX TEXHOJIOTUN TPOU3BOACTBA H COOPKHU

[ToporoBbiii

MK ITK-4.1 TTIK-4.1. Pa3pabarsiBacT pyHKIIMOHAIBHBIC U
CTPYKTYpHBIE CXEMBbI JTa3ePHON TEXHUKHU, OTIPEIETISAET
(bu3NYeCKUe MPUHITUIIBI IEUCTBUS YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCIIOJIb30BaHUEM TEOPETUUECKUX METOJOB U
MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-4.1/3u17 ITpuHIUIB KOHCTPYHUPOBAHUS
OIITUKO-3JIEKTPOHHBIX MPUOOPOB
[1K-4.1/383 KomnbroTepHbIE TEXHOIOTHH
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONITUYECKUX U
ONITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB
[1K-4.1/315 [IpuHIUIIEI TOCTPOCHUS U COCTaB
ONTUYECKUX U JIa3€PHBIX MPUOOPOB U KOMILJIEKCOB

NJK T1K-4.2 T1K-4.2. PaccunThIBaeT, BU3yTU3UPYET U
MOJIENUPYET AEUCTBUE ONTUYECKUX 3JIEMEHTOB U CUCTEM
Ja3epHON TEXHUKHU C HCIIOIb30BAHUEM
CHEHAIN3UPOBAHHOTO POTPaMMHOTO 00ecreueHus U
aHAJIM3UPYET pe3ynbTaThl pacyeTa

3HaTh:
[1K-4.2/363 KoMmmbioTepHbIE TEXHOIOTHH
MIPOCKTUPOBAHMS M KOHCTPYUPOBAHUS ONTHYECKHUX,
OTITUKOYJICKTPOHHBIX U JIA3EPHBIX MPUOOPOB U
KOMIIJIEKCOB
[TK-4.2/384 KoMIbroTepHbIE TEXHOIOTUU U TIPOTPaMMHBIC
CpelCTBA MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS

3. [IIxajga oneHUBaHUSA

OrueHka

VKpI/ITCpI/II/I ouieHuBaHuA (nepeueHs chopmupoBanubeix MJIK/3YB)




OTIn4HO

[1K-4.1 [IK-4.1. Pa3pabatbiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHbIE CXEMBbI
Ja3epHON TEXHUKH, OTpenesieT GU3NIeCcKre MPUHIUIBI IeHCTBHS YCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCIOIb30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB POEKTUPOBAHUS U KOHCTPYUPOBAHUS
[1K-4.1/3u17 IIpuHIUITEI KOHCTPYHPOBAHUS ONTHKO-3JIEKTPOHHBIX TPHOOPOB
[1K-4.1/3u3 KoMnbloTepHbIE TEXHOJIOTUH MPOESKTUPOBAHUS U KOHCTPYHUPOBAHHS
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB
[TK-4.1/315 [IpuHIHITEI TOCTPOCHHS U COCTAB ONTUYCCKUX U Ja3€PHBIX MPUOOPOB
Y KOMIUIEKCOB
[1K-4.1/Ym1 TIpuMeHaTs nepeoBoi HHKEHEPHBIN ONBIT MPU MPOESKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB
[1K-4.1/YM3 TIpuMeHaTs nepeioBoi HHKEHEPHBIH OMBIT MPU MPOESKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U JIA3EPHBIX PUOOPOB
[1K-4.1/YM4 AHanu3upoBaTh TEXHUYECKUE TPEOOBAHNUS, IPEIbIBIIEMBIC K
pa3pabaTbIBaéMOi ONTOTEXHUKE, ONTUYECKUM, ONITUKO-3JICKTPOHHBIM U JIa3ePHBIM
npubOpaM U KOMILJIEKCAM C YYETOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX PE3YIBTATOB.

[TIK-4.1/HB1 Metonukoii aHaIi3a TEXHUIECKOTO 3a/I1aHUS HA TIPOSKTUPOBAHUE
TUIOBBIX CHCTEM, IPUOOPOB, Y3JIOB U JETajeH Ja3epHON TEXHUKH, JTa3ePHBIX
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM

[1K-4.1/HB4 MeTtoaukoii rabapuTHOTO pacyeTa ONTUYECKUX CHCTEM.
[TIK-4.1/HB5 Metonamu pacdeTa OCHOBHBIX MEXaHUYECKUX JeTalel U
METOAMKAMH UX UCCIIEA0BaHUMN

I1K-4.2 T1K-4.2. PaccunThIBaeT, BU3yaTU3UPYET U MOACIUPYET ACHCTBUE
ONTUYECKUX JIEMEHTOB U CHCTEM JIa3€PHON TEXHUKHU C HUCIIOJIb30BaHUEM
CHEIHAIN3UPOBAHHOTO MPOTPAMMHOTO 00€CIIEUeHUS U aHAJIU3UPYET PE3YJIbTaThI
pacuera
[1K-4.2/313 KoMnbloTepHBIE TEXHOIOTUH MMPOCKTUPOBAHUS M KOHCTPYHPOBAHUS
ONTUYECKUX, ONTUKOIIEKTPOHHBIX U Ja3€PHBIX MPHUOOPOB U KOMIUIEKCOB
[1K-4.2/384 KoMmnbloTepHBIE TEXHOJIOTUH U IPOTPAMMHEBIE CPEJICTBA
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
[1K-4.2/Ym1 Ucnonws3oBarhk mpodeccroHambHbIC MAKEThI MPUKIIAIHBIX TPOTPaMM
JUTSL IPOCKTUPOBAHUS U KOHCTPYUPOBAHUS ONTHYECKHUX U ONTUKO-3JIEKTPOHHBIX
npuOOPOB M KOMIUIEKCOB MCUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa
[1K-4.2/Ym2 Pa3pabarpiBaeT TEXHOJIOTHYECKHE MPOIECCH M3TOTOBICHHMS
ONTUYECKUX, ONTUKO-AJIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, y3JIOB U JeTajeit
[1K-4.2/YMm5 Vcnons3oBath mpodeccroHaIbHbIC MAKEThI MPUKIIATHBIX TPOTPaMM
JUTSL IPOCKTUPOBAHMS U KOHCTPYUPOBAHUS ONTHYECKHUX U ONTUKO-3JIEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB M CUCTEMBI 3JIEKTPOHHOTO JOKyMeHTOooOopoTa PaboTraTth
¢ 6a3aMu TaHHBIX U UCTOYHUKaMU HHpopmaruu. [Ipon3BoaUTh KOMIIBIOTEPHOE
MOJIEIUPOBAHUE C UCTIOIB30BAHUEM METOJJOB CUCTEMHOTO MOIX0/a ISt
MIPOrHO3UPOBAHMSI TIOBEACHUS, ONITUMHU3ALMH U U3yueHUs: QYHKIIMOHUPOBAHUS
pa3pabaThIBa€MbIX ONTHUYECKUX U ONTUKO-3JIEKTPOHHBIX TPHUOOPOB, KOMILIEKCOB U
UX COCTaBHBIX YacTel C yYETOM HCIIOJIb3YEMBIX TEXHOJIOTUI MPOU3BOJCTBA U
cOopku
[1K-4.2/HB1 MeToaukoi coCTaBIEHNS TEXHUYECKOTO 3aJaHUs Ha
POEKTUPOBAHNE U KOHCTPYUPOBAHUE ONTHUYECKUX U ONTUKOIEKTPOHHBIX
npuOOPOB M KOMIIEKCOB M UX COCTABHBIX YacTel
[1K-4.2/HB2 AHanu3upyeTt COCTOSTHUE TEXHOJIOTHI H3rOTOBIICHUS, COOPKH,
IOCTUPOBKH U KOHTPOJISI COBPEMEHHBIX ONITUYECKUX M ONTHKO-3JIEKTPOHHBIX
pUOOPOB M KOMITJIEKCOB
[1K-4.2/HB3 HaBblkamy MPUMEHEHHS TUTIOBBIX TIPOTPAMM JIJIsSi KOMITBIOTEPHOTO
MOJIETUPOBAHUS ONTHYECKUX CUCTEM.




Xopo1o

[1K-4.1 [IK-4.1. Pa3pabatbiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHbIE CXEMBbI
Ja3epHON TEXHUKH, OTpenesieT GU3NIeCcKre MPUHIUIBI IeHCTBHS YCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCIOIb30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB POEKTUPOBAHUS U KOHCTPYUPOBAHUS
[1K-4.1/3u17 IIpuHIUITEI KOHCTPYHPOBAHUS ONTHKO-3JIEKTPOHHBIX TPHOOPOB
[1K-4.1/3u3 KoMnbloTepHbIE TEXHOJIOTUH MPOESKTUPOBAHUS U KOHCTPYHUPOBAHHS
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB
[TK-4.1/315 [IpuHIHITEI TOCTPOCHHS U COCTAB ONTUYCCKUX U Ja3€PHBIX MPUOOPOB
Y KOMIUIEKCOB
[1K-4.1/Ym1 TIpuMeHaTs nepeoBoi HHKEHEPHBIN ONBIT MPU MPOESKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB
[1K-4.1/YM3 TIpuMeHaTs nepeioBoi HHKEHEPHBIH OMBIT MPU MPOESKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U JIA3EPHBIX PUOOPOB
[1K-4.1/YM4 AHanu3upoBaTh TEXHUYECKUE TPEOOBAHNUS, IPEIbIBIIEMBIC K
pa3pabaTbIBaéMOi ONTOTEXHUKE, ONTUYECKUM, ONITUKO-3JICKTPOHHBIM U JIa3ePHBIM
npubOpaM U KOMILJIEKCAM C YYETOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX PE3YIBTATOB.

[1K-4.2 T1K-4.2. PaccunThIBaeT, BU3yaTU3UPyET U MOACIUPYET ACHCTBUE
ONTUYECKUX JIEMEHTOB U CHCTEM JIa3€PHON TEXHUKHU C HUCIIOJIb30BaHUEM
CHEHAIN3UPOBAHHOTO MPOTPaMMHOTO 00ECIIEUeHUS U aHAJIU3UPYET PE3YJIbTaThl
pacuera
[1K-4.2/313 KoMmnbloTepHBIE TEXHOIOTUH MMPOSKTUPOBAHUS M KOHCTPYHPOBAHUS
ONTUYECKUX, ONTUKOIIEKTPOHHBIX U Ja3€PHBIX MPHUOOPOB U KOMIUIEKCOB
[1K-4.2/384 KoMnbloTepHBIE TEXHOJIOTUH U POTPAMMHEBIE CPEICTBA
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
[1K-4.2/Ym1 Ucnonws3oBarh mpodeccroHanbHbIC MAKEThI MPUKIIATHBIX TPOTPaMM
JUTSL IPOCKTUPOBAHMS U KOHCTPYUPOBAHUS ONTHYECKHUX U ONTUKO-3JIEKTPOHHBIX
puOOPOB M KOMIUIEKCOB MCUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa
[1K-4.2/Ym2 PazpabarpiBaeT TEXHOJIOTHYECKHE MPOIECCH M3TOTOBICHHMS
ONTUYECKUX, ONTUKO-3JIEKTPOHHBIX, MEXaHUUECKUX OJIOKOB, Y3JIOB U JeTajeit
[1K-4.2/YMm5 Vcnons3oBath mpodeccroHambHbIC MAKETh MPUKIIAHBIX TPOTPaMM
JUTSL IPOCKTUPOBAHMS U KOHCTPYUPOBAHUS ONTHUYECKHUX U ONTUKO-3JIEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB ¥ CUCTEMBI 3JIEKTPOHHOTO TOKyMeHTOooOopoTa PaboTraTrh
¢ 6a3amMu TaHHBIX U UCTOYHUKaMU HHPopmaruu. [Ipon3BoaUTh KOMIIBIOTEPHOE
MOJICIMPOBAHUE C UCTIOIB30BAHUEM METOJJ0B CHCTEMHOTO MOIXO0/a ISt
MIPOrHO3UPOBAHMSI TOBEACHUS, ONITUMHU3AIMH U U3yueHUs: QYHKIIMOHUPOBAHUS
pa3pabaThIBa€MbIX ONTHUYECKUX U ONTUKO-3JIEKTPOHHBIX TPHUOOPOB, KOMILIEKCOB U
UX COCTaBHBIX YacTel C y4ETOM HCIOJIb3YEMBIX TEXHOJIOTUI MPOU3BOJCTBA U
cOopku

VYnosneTBopuTe
JIBHO

[1K-4.1 TIK-4.1. Pa3paGatsiBaeT (yHKIIMOHAIBHBIC U CTPYKTYPHBIC CXEMBI
JIa3epHOM TEXHUKH, OTIpeaesaeT (Gu3ndecKue MPUHIINIBI JCHCTBUS YCTPOUCTB B
COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUSMU C UCIIOJIb30BAHUEM TEOPETHUECKHUX
METOZIOB U IPOTPAMMHBIX CPEICTB MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
[1K-4.1/3u17 ITpuHIUIB KOHCTPYUPOBAHUS OTITHKO-AJICKTPOHHBIX PHOOPOB
[1K-4.1/383 KoMmnbloTepHBIE TEXHOJIOTUH MMPOSKTUPOBAHUS M KOHCTPYHPOBAHUS
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB
[1K-4.1/315 [IpuHIUIIEI MOCTPOSHUS U COCTaB ONTUYECKUX U Ja3ePHBIX TPUOOPOB
U KOMIUIEKCOB




[1K-4.2 ITIK-4.2. PaccunTbIBaeT, BU3yalIu3UpyeT U MOAETUPYET NCHCTBUE
ONTUYECKUX JIEMEHTOB U CHUCTEM JIa3€PHON TEXHUKHU C MCIIOJIb30BAHUEM
CHELHATU3UPOBAHHOTO POTPAMMHOTO OOECIIEUCHHUS M aHATM3UPYET PE3YIbTaThl
pacuera
[1K-4.2/3u3 KoMnbloTepHbIE TEXHOJIOTUH MPOESKTUPOBAHUS U KOHCTPYHUPOBAHHUS
ONITUYECKHX, ONTUKOIEKTPOHHBIX U JIa3epHBIX MPHUOOPOB U KOMILJICKCOB
[1K-4.2/314 KoMnbloTepHbIE TEXHOJIIOTUN U IPOTPAMMHBIE CPEACTBA
IIPOEKTUPOBAHUS U KOHCTPYHUPOBaHUS

Heynosie- Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE
TBOPUTEIBHO

4. KoHTpo1bHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms ®dopma KoHTpos1/OIIEHOYHOE CPEACTBO

Texymuii kouTpons  |[InceMeHHBIN OIIpOC
KonTponbhas pabota

[IpomexyTounas 3ayeT ¢ OLIEHKOU
arTecTanus
Bua koHTpOJISI/ HCOJIB3yeMble
Ne HaumeHoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TIpoMexyT.
Texymmi
aTrecTanus
1 |['eomeTpuueckas onTuka — [1K-4.1 TIK-4.2 |KonTponbHas paboTa 3auer ¢
MpOCTEHIIIasi MaTeMaTUYECKas OIICHKOU
MOJIENIb ONTUYECKOTO U3ITYyYEHUS
2 |KommnsrorepHnoe mopenupoBanue (I1K-4.1 I1IK-4.2 |IIuceMeHHBIH onpoc 3auer ¢
LEHTPUPOBAHHBIX ONTHYECKUX KontponwsHas pabora OLICHKOM
CUCTEM

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHOM aTTeCTAlUuH

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHus — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIOKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3auem c 0L;€HK07:2, 7 cemecmp.

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. Feomempultecmﬂ onmukKa — npocmeﬁmaﬂ MamemamuyecKas mooeib Onmuiuecko2o
usiydyenus




Koumponupyemvie UJIK: IIK-4.1 1IK-4.2

Tema 1.1. Beeoenue
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. CriocoObI 3a1aHus TTOJIOKEHHMSI JIyda B TIPOCTPAHCTBE.

Pa3zoen 2. Komnvromephnoe mooenuposanue yeHmpupoeanHovix ONMU4ecKux cucmem
Koumponupyemvie U/IK: IIK-4.1 1IK-4.2

Tema 2.1. KomnviomepHoe mooenuposanue yeHmpupo8aHHblX ONMU4EecKUx CUcmem
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. MaremaTn4eckue MOAEIA ONTUYECKUX CUCTEM.

Tema 2.2. Oyenka kavecmea uz00pasiceHus
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. I'paduku 1 TabAMIIBI TEOMETPHUUECKUX abeppaluii.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem ¢ OYeHKOU
Koumponupyemovie UJIK: IIK-4.1 1IK-4.2
Bomnpocei/3ananus:

1. 1. CriocoObI 3a1aHus MOJIOKEHHUS JIyda B IPOCTPAHCTBE.
2. CBs3p ymIOB G W O, UCHONB3YeMBIX INPH pPacyeTe ONTHYECKUX CHUCTEM C HaANpPaBISIONIUMHU
KOCHHYCaMHU JIy4eH A, [, V.
3. CnocoObI 3a1aHus HAYAIbHBIX JAHHBIX JUIA pacyéra Xofa Jydew.
4. HeobxomuMoe U TOCTaTOYHOE YUCIIO MTyYKOB U JIy4yeil U OLIEHKH KauecTBa N300paskeHHs.
5. CnocoObI 3a1aHUs] KOHCTPYKTUBHBIX MTAPAMETPOB ONTHYECKUX CUCTEM.
6. CriocoObI 3a1anus achepruuecKux MOBEPXHOCTEH.
7. 3a1aHue UCXOAHOM ONTUYECKON CUCTEMBI.

2. 8. CriocoObI 3a/1aHMs TIOJIOKEHUS TIPEIMETa M BXOJTHOTO 3paduka (anepTypHoi quadparmsl).
9. UcxonHble MPUHLIMITBI aBTOMAaTH3ALUU POEKTUPOBAHUSI.
10. Maremarndeckyue MOJIEIU ONITHYECKUX CUCTEM.
11. ®urypa paccesinus. [IsaTHO paccesHus.
12. Toueunas guarpamma. OyHKIUA pacCesTHUS] TOUKH.
13. BorHoBBIE abeppanuu. BoaHOBBIE KpUTEpUH KaueCcTBA U300paKEHUS.
14. Pa3pematomasi crocoOHOCTh. Pactipenenenue sHeprun B U pakiimoHHOM H300paKEHUH TOYKH.
15. I'paduku 1 TaGIUIIBI TEOMETPUICCKHUX abepparuu.
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