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Pa3padoruukmu:

[Mpodeccop kadenpsr ONTHKO-3TEKTPOHHBIX TPUOOPOB, TOKTOP

¢$u3nKo-MaTeMaTH4eCcKUX HayK, goreHT Mcromuna H. JI.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
dI'OC BO no cnernmansaocty 12.05.01 DreKTpOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI K CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera

us




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

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAILHOTO HA3HAUYEHUS

OIIK-1.1 BeIsiBIsieT €CTeCTBEHHOHAYYHYIO CYLITHOCTh MPOOJIEM B MHKEHEPHOH NesATeTbHOCTH
3namu:
OIIK-1.1/311 CymurHocTs ipo0iieM, BO3HUKABIINX B €CTECTBO3HAHUHN Ha PA3TMIHBIX
JTanax pa3BUTHUS TyXOBHOU KYJIbTYpbI
OIIK-1.1/382 TeopeTu4eckre OCHOBBI, MPUHIUIIBI, METOABI M MOJAEIU K MOCTPOCHHUIO
00nekToB paszpadboTok CAP (u CAY)
Ymems:

OIIK-1.1/YMmI Tlonp3oBaTbesi 3HAHUSIME B OOJIACTH €CTECTBEHHBIX HAYK ISl OOBSICHEHUS
KOHIICTIIIUH COBPEMEHHOTO €CTECTBO3HAHU

OIIK-1.1/¥YM2 AmnanusupoBath pa3paboTku wmojeneit o0vekroB CAP(m  CAY),
NPUMEHAITh TPUHIUIBI U METOAbl HICHTH()UKAUM JUII WX TOCTPOCHHS, OICHKH
3¢ peKTUBHOCTH U KadeCTBa

Braoems:

OIIK-1.1/HB1 Metogamu aHanu3a sl TaKTUKO-TEXHUYECKHX Xapakrtepuctuk (TTX)
AIIEKTPOHHBIX M ONTHKOXJIEKTPOHHBIX MPUOOPOB M CHUCTEM CIICIIUAILHOTO HA3HAYCHHMS,
meronamu npoektupoBanus CAP (u CAY) ¢ OCHOBHBIMH CIOCOOAMHU COCTaBJICHHS
MOJIETICH U TIPOTpaMM Ha UX pa3padoTKy

OIIK-1.2 TlpumeHseT METOJbl MaTeMaTHYECKOrO aHaJIu3a U MOJCIMPOBAHUS B MHXKEHEPHOMU
NesITeIbHOCTH
3namu:
OIIK-1.2/311 Metoap! pa3pabOTKH MaTeMaTHYECKHUX MOJIEJICH K aHAIN3Y MPOIECCOB U
OOBEKTOB ISl  DJEKTPOHHBIX W ONTHUKOUIEKTPOHHBIX MPUOOPOB M  CHUCTEM
CIeI[Ha3HAuYCHUS
Ymemns:
OIIK-1.2/¥Ym1 dopmanu3oBaTh MaTeMaTHYECKHUE MOJIEIH TPOIECCOB M OOBEKTOB B
nuHamuueckux CAP (m CAY) st SIeKTPOHHBIX M ONTHKO-JICKTPOHHBIX PHOOPOB U
CHUCTEM CIIeHaIbHOTO Ha3HAUEHUS
Braoems:
OIIK-1.2/HBl HaBbikaMu WHGOPMAIIMOHHOTO MOJICIUPOBAHUS THIOBBIX OOBEKTOB
cucreM CAP u CAY DSIEeKTPOHHBIX M ONTHUKODJIEKTPOHHBIX MPHOOPOB M CHCTEM
CHEIMAIbHOTO Ha3HAYCHMUSI

[1K-3 CriocoOHOCTh K aHANN3Y, PacyeTy, MPOCKTUPOBAHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTaleil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UHCJIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS

[1K-3.1 Pa3pabarpiBaeT (yHKIHMOHAIBHBIE U CTPYKTYPHbBIE CXEMbI ONTOTEXHHUKH, OTpEAeseT
¢u3nyeckre TNPUHIMIIBI JCHCTBUS  YCTPOHCTB B COOTBETCTBHUHM C TEXHUYECKUMHU
TpeOOBAHUSAMHU C HCIIOJIB30BAHUEM TEOPETUYECKUX METOJOB M MPOTPAMMHBIX CPEICTB
IIPOCKTUPOBAHUS U KOHCTPYUPOBAHUS



3name:

[1K-3.1/3a1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOJICTBA OMTHYECKUX
U ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB

[TpyHLIMIIBI TOCTPOEHUS U COCTaB ONTHYECKHX M ONTHUKO-JIEKTPOHHBIX MPHOOPOB U
KOMILJIEKCOB

Ymems:

[IK-3.1/¥Ym1 Hcnonb3oBarh mpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUYECKUX M ONTHKO-JIEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JJOKYMEHTO000pOoTa

PaspabatbiBaTh OT/AEIBbHBIE MPOTPAMMbI U TOANPOrPAMMBI JUIS PEUICHUS Pa3THUHBIX
3a1a4 MPOEKTUPOBAHUS, KOHCTPYUPOBAHMS, MCCIEIOBAHUA U KOHTPOJISA ONTOTEXHUKH,
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Bnaoemw:

[IK-3.1/HBl Metoaukoii 3HEPreTMYECKOro pacdyera THUIIOBBIX CHCTEM, MpPHUOOPOB,
JeTaneii W y370B ONTOTEXHUKM C y4eToM TpeOoBaHMH K Tapamerpam u
XapaKTepUCTUKAM IIPUEMHHUKOB U3TyUEHUS

[1K-3.2 PaccuuTbhIBaeT, BU3yaIU3HPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELUUATM3UPOBAHHOIO  IMPOTPAMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHATU3UPYET PE3YJIbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS

3Hamo:

[1K-3.2/311 0CHOBBI MPOEKTUPOBAHUSA, KOHCTPYUPOBAHUS U MPOU3BOJCTBA ONTUYECKUX
¥ ONTHKO-JIEKTPOHHBIX TPUOOPOB U KOMILIIEKCOB. I [pUHIHUITBI TOCTpOCHUS U

COCTaB ONTUYECKHUX M OMTUKO-3IEKTPOHHBIX TPUOOPOB M KOMILJIEKCOB

Ymems:

[IK-3.2/YM1 ucnons3oBath npodeccnoHaabHbIe MAKeThl TPUKIAIHBIX IPOrPaMM JUIS
NPOEKTHPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTra.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUKaMHU uH(popManuu. [Iponm3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa ISl MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMM3AIMU W U3y4YeHHS (PYyHKIIMOHMPOBAHUS pPa3pabaTHIBAEMBIX ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX PUOOPOB,

KOMIUIEKCOB U MX COCTABHBIX YacCTEH C y4€TOM HCIIOIb3yEeMbIX TEXHOJIOTUI
IPOM3BOACTBA 1 COOPKHU

Bnaoemw:

[1K-3.2/HB1 uHXeHEepHBIMU METOIMKAMH pacueTa TUIIOBBIX CUCTEM, IPUOOPOB, AeTanen
Y Y3JI0B ONITOTEXHUKH

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI




OIIK-1 Cnocoben [ToBpIIEHHBIN
BBISIBIISITh
€CTECTBEHHOHAYYHYIO
CYIIHOCTbH MPOOJIEM U
MPUMEHSTh METO/IbI
MaTeMaTu4ecKoro
aHanu3a u
MOJICTTUPOBAHUS B
VHXECHEPHOU
NesITeTbHOCTH,
CBSI3aHHOM C
MIPOEKTHPOBAHUEM,
KOHCTPYHPOBaHUEM U
COIIPOBOX/ICHUEM
MIPOM3BOJICTBA
ONITHYECKUX U
OIITHUKO-3JIEKTPOHHBIX
npubOpoB U
KOMILIEKCOB,
JKCILIyaTalluey u
OpraHu3anuein
(bYHKIMOHUPOBAHUSA
ANEKTPOHHBIX U
OIITHUKO-3JIEKTPOHHBIX
CHCTEM CIIEUAIBHOTO

MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIIHOCTb MPOoOJIeM B UHKEHEPHOU AEATEIHLHOCTH

3HaTh:

OIIK-1.1/311 CyuiHocTs npo6iieM, BOZHUKABIINX B
€CTECTBO3HAHUM HA PA3THYHBIX

dTamax pa3BUTHS TyXOBHOU KyIbTYpPhI

OIIK-1.1/382 TeopeTrndyeckrue OCHOBHI, IPUHITHIIHI,
METO/BI M MOJIETTH K TIOCTPOCHHUIO OOBEKTOB pa3pabOTOK

Ha3HAuYCHUS CAP (u CAY)
3. llIxasa oneHUBaAHUS
Ornenka Kpurepuu onennBanus (nepeuensb chopmupobanasix NJIK/3VB)
He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE
4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE
Bun xonTpoms ®dopma KoHTpos1/OIIEHOYHOE CPEACTBO

Texkymuii KOHTPOJIb

[TpomexxyTounas 3auer
artecrauus
Bua xonTposi/ ucnosib3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . TpoMeKyT.
Texkymmi
arTrecranusa
1 |mpenMer W 3a1auv KBAHTOBOM OIIK-1.1 3auer
AIEKTPOHUKHU OIIK-1.2
2 |mapameTtpsl u ciocoObl onucanus |OITK-1.1 3auer
ONTUYECKOIO U3JIy4YCHHUS. OIIK-1.2
3 |onTuueckue cBOICTBA OIIK-1.1 3auer
BO30YKICHHOW CPebl OIIK-1.2




4 |B3auMoOJeNCTBHE U3ITYUYEHUS C OIIK-1.1 3auer

BO30YKIEHHOU Cpenoit OIIK-1.2
ITK-3.1 [1K-3.2
5 |B030YykI€HHE aKTUBHOTO OIIK-1.1 3auer
BeIlleCcTBa (HaKayKka) OIIK-1.2
[TK-3.1 T1K-3.2
6 |omTHueckue pe30HATOPHI. [IK-3.1 I1K-3.2 3auer

OTKpBITBIE ONITHYECKHE
pe3oHaropsl. [Iapamerpsl u
XapaKTEPUCTUKH JIa3€PHOTO
U3ITy4eHUs

7 |YnpasieHue napamerpamu [IK-3.1 ITIK-3.2 3auer
JIa3€pHOT0 U3IYUYEHUS.
VYnpasneHue HarpaBIeHUEM U
pa3MepoM IydkKa.

8 |peructpauus anekrpomarautHoro |IIK-3.1 I1K-3.2 3auer
n3nydeHus. Henuuelinbie
ontudeckue 3PpQexTsl.
HccenenoBanue CBOWCTB
U3ITy4eHUs

5. Ilopsaaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
POMEXYTOYHOM aTTecTaui OOy4aroIluXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTalud OOydyarouuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWM  BBICIIETO  0O0pa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 4 cemecmp.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHON aTTECTAllUU, UCXO U3 MEpeyHs MIIaHUPYEMbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHLIUSM, B (()OPMUPOBAHUU KOTOPBIX YYacTBYeT yueOHasi IUCHUIUIMHA (MOIYIb),
kadenpoit popMupyroTcst (HOH] OLIEHOYHBIX CPEJICTB K 3a4eTy:

- IIPUMEpHbI IepedeHb BOIPOCOB ISl OLICHUBAHHS Pe3y/bTatoB obyueHus B Bume SHAHUIA.
I[Ipu »5TOM, 3a KaxAbIM BOINPOCOM B CKOOKax yKa3bIBaeTCsl KOMIIETEHIUS, YpPOBEHb
c(hOpMHUPOBAHHOCTH KOTOPO Oy/IET OIEHUBATHCS,

- TpUMEpHBIA TMepedyeHb MPOCTHIX MPAKTUUYECKUX KOHTPOJIBHBIX 3aJ@aHUN A OLEHUBAHUS
pesynbratos obyucHus B Buge YMEHUI;

- NPHUMEPHBIN NepeueHb KOMIUIEKCHBIX NMPAKTUYECKUX KOHTPOJIbHBIX 3a/laHuil JJis OLICHUBAHUSA
pesynbratoB oOyuenns B Buge BJIAJIEHUI mpu sToMm, 3a KaxgblM 3aJaHHEM B CKOOKax
YKa3bIBAIOTCA(ETCA) KOMIIETEHIIUU(5T), YPOBEHBb C(HOPMUPOBAHHOCTH KOTOPOM OyIEeT OIEHUBATHCS.

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS




7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN

4 cemecmp, 3auem
Koumponupyemvie M/[K: OIIK-1.1 I[IK-3.1 OIIK-1.2 IIK-3.2
Bonpocsl/3ananus:

1

10

I1.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

. [TapaMeTpsI ONTHYECKOTO U3ITYUEHUS

. CiocoObI ¥ ypaBHEHHUS OMTMCAHUSI ONITUYECKOTO M3TyUCHHUS
. OnTuueckue CBOMCTBA BO30YKACHHOU Cpebl

. DHEPreTUYECKUE COCTOSTHUSI aTOMOB U MOJICKYII

. HaceneHHOCTh M BpeMsl )KM3HHU YHEPreTUUECKUX YPOBHEH

. MuBepcHas cpena u e€ cBoicTBa

. B3aumoneicTBust n3mydeHus ¢ BO30yKI€HHON Ccpenoi

. OnTudeckue nepexoasl

. OYHKIMH U HA3HAUYE€HUE OTKPBITHIX ONTHUYECKUX PE30HATOPOB

. Kimaccudukanus 1 ycTpoiCTBO ONTHYECKUX PE30HATOPOB
YcTOWYNBOCTD U TOOPOTHOCTH PE30HATOPOB

YacTOTHBIH CIIEKTP OTKPHITHIX ONTHUYECKUX PE30HATOPOB
. [TapameTpsl 1 XapaKTEPUCTUKU Ja3E€PHOTO U3ITYUCHHUS
VYcnoBus TeHepanuy Ja3epHOro U3IyYeHUs

Bunel renepaiuu u obecrieyeHIe UX MOTYUCHHS

Pexum mopynsuuu 100poTHOCTH

CBoiicTBa JIa3€pHOTO UBITYUYEHUS

®uU3NYECKUE OCHOBBI CBOMCTB JIA3€PHOTO U3TyYEHUS
[IpenmymiecTBa 1a3epa KaKk UCTOUHUKA U3ITyUEHUS
OnTuyeckue nepexoanl B BO30YKIEHHOH cpefie

[IpuHuunuanpHas cxema jgazepa



22.

23.

24.

25.

26.

27.

28.

29.

30.

IIpocTpaHCTBEHHBIE TAPAMETPBI U XapaKTEPUCTUKH JIA3EPHOTO U3ITy4EHHUS
DHepreTu4ecKue napaMeTphbl U XapaKTEpUCTHKH JIA3EpPHOTO U3JTy4YEHUs
N3mepenne SHepreTUUeCKUX MapaMeTpoB Ja3epHOTO U3IyYEHUs
N3mepenne npoCTpaHCTBEHHBIX [IAPAMETPOB JIA3€PHOTO U3ITYyYEHUS
N3mepenne 4acTOTHBIX IIapaMeTPOB JIa36pPHOTO U3ITy4EHHUS

VYipasieHue napamMeTpaMy JIa3epHOTO U3IIy4YECHUs

Monynsauus 1a3epHOT0 U3Iy4eHus

Bunsl 11 crmocoObl MOAYISAIMY JTa3epHBIX TAPaMETPOB

CxaHMpOBaHUE JA3EPHOTO U3ITyUECHHUS



		2026-03-06T12:25:35+0300




