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@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
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ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 thaxymsTeT [Ipencenarens Topmmna U. I1. Paccmorpeno |01.12.2022, No 1
OnTHieckoro | yyeporo coBera
IPHUOOPOCTPOCHUS

¢axynbTera




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
3nams:
OIIK-1.1/382 TeopeTu4eckue OCHOBBI, MMPUHIUIIBI, METOABI M MOJACIU K MOCTPOCHHUIO
00nekToB paszpadboTok CAP (u CAY)
OIIK-1.1/3825 CymHocTh mpo0iieM, BO3HHUKABIIMX B €CTECTBOZHAHUU HA Pa3IMYHBIX
JTanax pa3BUTHUS TyXOBHOU KYJIbTYpbI
Ymemu:
OIIK-1.1/¥YM20 TIlonp3oBaThCs 3HAHUSIMH B 00NACTH €CTECTBEHHBIX HAyK s
00BSICHEHHSI KOHIICTIIIHI COBPEMEHHOTO €CTeCTBO3HAHU
OIIK-1.1/¥YM21 AmnanusupoBars pa3pabotku Mmopaeneir o0bekroB CAP(m  CAY),
OPUMEHSATh TPHHIMIBI U METOABl HWACHTU(UKANUU I WX MOCTPOSHUS, OIEHKHU
3¢ dEKTUBHOCTH M Ka9eCTBA
Braoemy:
OIIK-1.1/HBl Metonamu aHanu3a aisi TaKTUKO-TeXHHUYeCKuX Xapakrepuctuk (TTX)
AIIEKTPOHHBIX M ONTHUKOIICKTPOHHBIX MPHOOPOB U CHCTEM CIEIUATHHOTO HA3HAYCHUS,
metogamu npoektupoBanuss CAP (u CAY) ¢ OCHOBHBIMHU CIOCOOAMHU COCTABJICHHS
MOJIENIeH U TIPOTpaMM Ha UX pa3paboTKy

OIIK-1.2 TIpumeHsieT METObl MaTEMAaTUYECKOTO aHAIN3a U MOJEIMPOBAHMS B MH)KEHEPHOU
NESITENIBHOCTH

3nams:

OIIK-1.2/3121 Metoap! pa3paboTKH MaTeMaTHUYECKUX MOEINECH K aHAIN3y MpPOLEeCcCOB U
OOBEKTOB  JUIS  JJIEKTPOHHBIX U ONTHUKONMIEKTPOHHBIX IMPHOOPOB U  CUCTEM
CIeI[HA3HAUEHUs

Ymems:

OIIK-1.2/¥YM20 dopmanu3oBaTh MareMaTHYeCKHEe MOJIENN MPOIECCOB U OOBEKTOB B
muHamudeckux CAP (u CAY) st 3MeKTPOHHBIX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U
CUCTEM CIIELUATIbHOIO HA3HAUEHUS

Bnaoemw:

OIIK-1.2/HBl HaBblkaMu HWH(POPMALMOHHOTO MOJCIUPOBAHHUS THUIIOBBIX OOBEKTOB
cucteM CAP u CAY 5neKTpOHHBIX M ONTHUKOIIEKTPOHHBIX NPUOOPOB M CHUCTEM
CIEMAJILHOTO Ha3HAYECHMUSI

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TInmanupyemeble YpoBeHb Kpurepun oniernBanus (nepedeHb cHOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOTPAMMBI




OIIK-1 Cnocoben
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
Ha3HAYCHHUS

I1oBEBIIIIEHHBIN

MK OIIK-1.1 BeisBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/382 TeopeTrndyeckrue OCHOBHI, IPUHITHIIHI,
METOJIbI ¥ MOJIEJIH K TOCTPOCHUIO OOBEKTOB Pa3paboToOK
CAP (u CAY)
OIIK-1.1/3125 CymnHocTth npo0ieM, BOSHUKABIINX B
€CTECTBO3HAHUH HA PA3JIMUHBIX TAax pa3BUTHUS
JyXOBHOU KYJIBTYpbI

YMeTs:
OIIK-1.1/¥YM20 ITonb30BaTbest 3HAaHUAMHU B 00JIACTH
€CTECTBEHHBIX HayK Il OObSICHEHHS KOHLEIIIHNA
COBPEMEHHOTO €CTECTBO3HAHU
OIIK-1.1/¥YM21 Ananu3upoBarh pa3pabOTKu MOAETeH
00bekToB CAP(1 CAY), npUMEHSATh NPUHIUIIBI U METOJIBI
UICHTU(QHUKALMN TS UX TIOCTPOCHHSI, OLIEHKU
3¢ dEKTUBHOCTH U KaYeCTBA

Bnaners:
OIIK-1.1/HB1 MeTtogaMmu a”Hammu3a s
TaKTUKO-TeXHHUYeCcKHUX Xapakrepuctuk (TTX)
AIIEKTPOHHBIX ¥ ONTHKOZJIEKTPOHHBIX MPUOOPOB U CUCTEM
CHENXATbHOTO HA3HAYCHHS, METOJJaMH MTPOSKTUPOBAHUS
CAP (u CAY) c OCHOBHBIMH CIIOCOOAMHU COCTABICHUS
MOZIETIeH U IPOrpaMM Ha UX pa3padOTKy

NJK OIIK-1.2 IIpumeHseT MeToIbl MaTEMaTUYECKOTO
aHaJu3a U MOJICIIMPOBAHUS B MHKEHEPHOU JIEATETLHOCTH

3HaTh:
OIIK-1.2/3821 MeToas! pa3pabOTKH MaTeMaTHYeCKUX
MoJieTiel K aHaJIu3y TPOIECCOB U OOBEKTOB ISt
AJIIEKTPOHHBIX M OMTUKOAJIEKTPOHHBIX TPUOOPOB M CUCTEM
CIIeI[Ha3HAYECHUS

YMeTh:
OIIK-1.2/¥YM20 ®opmann3oBaTh MaTEMaTHYECKHE MOJICITH
nporeccoB 1 00bekToB B nuHamudeckux CAP (u CAY)
JUTSI DJIEKTPOHHBIX U ONITHKO-3JICKTPOHHBIX TPUOOPOB U
CHCTEM CIICIIUAJIbHOTO Ha3HAYCHUS

Bnanets:
OIIK-1.2/HB1 HaBbikamu nH(GOPMALMOHHOTO
MOJIETUPOBAHUS TUTIOBBIX 00bekTOB cucteM CAP u CAY
AIIEKTPOHHBIX U ONTUKOZJIEKTPOHHBIX PUOOPOB U CUCTEM
CIICIMAILHOIO Ha3HAYCHHUS




bazosniit

NJK OIIK-1.1 BeisiBnsieT eCTECTBEHHOHAYUYHYIO
CYIIIHOCTb MPOOJIEM B MHKEHEPHOU JESATEIbHOCTH

3HaTh:
OIIK-1.1/382 TeopeTndeckre 0CHOBBI, TPUHIIMIIBI,
METOJIbI ¥ MOJICJIH K TIOCTPOCHUIO OOBEKTOB pa3paboToOK
CAP (u CAY)
OIIK-1.1/3825 CymHocTh mpobeM, BOZHUKABIIHNX B
€CTeCTBO3HAHUU Ha PA3IMYHBIX dTaax pa3BUTH
JTyXOBHOM KYJBTYpbI

YMerTsb:
OIIK-1.1/¥YM20 ITonp30BaTbest 3HAHUSIMH B 00JIACTH
€CTECTBEHHBIX HayK JJIsi OObSICHEHUS KOHLICTILIUN
COBPEMEHHOT0 €CTECTBO3HAHU
OIIK-1.1/¥YM21 Ananu3upoBath pa3padOTKH MOACIICH
00bexkToB CAP(u CAY), nprMeHSTh TPUHITUIIBI K METO/IBI
UACHTU(DUKAIIMY JUTSL UX TIOCTPOCHHUS, OLICHKH
3¢ PeKTUBHOCTH U KadeCTBa

NJK OIIK-1.2 ITpumeHseT METOABl MaTEMaTHYECKOTO
aHaJIM3a U MOJIEIIMPOBaHMsI B MHKEHEPHOH 1€ATENbHOCTU

3HarTh:
OIIK-1.2/3121 Metozs! pa3paboTKH MaTeMaTHYECKUX
MOJIeNIel K aHAIN3y MPOIECCOB M OOBEKTOB IS
AIIEKTPOHHBIX U ONTUKOZJICKTPOHHBIX PUOOPOB U CUCTEM
CIeI[Ha3HAYCHUS

YMerTsb:
OIIK-1.2/YM20 ®opmann3oBaTh MaTeMaTHIECKUE MOICITH
npoiieccoB 1 00bekTOB B tuHamMu4eckux CAP (u CAY)
JUTSL SIIEKTPOHHBIX U OMTHKO-3JI€KTPOHHBIX MPUOOPOB U
CHUCTEM CIIeHaIbHOTO Ha3HAUCHUS

[ToporoBbiii

MK OIIK-1.1 BeisBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/382 TeopeTrndyeckrue OCHOBHI, IPUHITHIIHI,
METOJIbl ¥ MOJIEJIH K TOCTPOCHUIO OOBEKTOB Pa3paboTOK
CAP (u CAY)
OIIK-1.1/3125 CymnHocTth npo0ieM, BOSHUKABIINX B
€CTECTBO3HAHUH HA PA3JIMYHBIX dTAax pa3BUTHUS
JyXOBHOU KYJIBTYpbI

NJK OIIK-1.2 IIpumeHseT MeToIbl MaTEMaTUYECKOTO
aHaJu3a U MOJICIIMPOBAHUS B MHKEHEPHOU JIEATETLHOCTH

3HaTh:
OIIK-1.2/3821 MeToas! pa3pabOTKH MaTeMaTHIeCKUX
MoJiesiel K aHaIu3y MPOLEecCcOB U 0OBEKTOB IS
AIIEKTPOHHBIX U OMTUKOAIEKTPOHHBIX TPUOOPOB U CHUCTEM
CreI[Ha3HAuYCHUs




3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupopanasix NIK/3VB)

3ayTeHo

OIIK-1.1 BrisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM B
WH)XEHEPHOU AeSITeNIbHOCTH
OIIK-1.1/3825 CymHocTh mpo6ieM, BOZHUKABIITNX B €CTECTBOZHAHUH HA
Pa3IUYHBIX dTanax pa3BUTHUS TyXOBHOU KyJIbTYpPbI
OIIK-1.1/382 TeopeTndeckre OCHOBBI, IPUHIIUIIBI, METOIBI i MOZCIIH K
nocTpoeHuto 00bekToB pazpadoTok CAP (u CAY)

OIIK-1.2 ITpumeHsieT MeTObl MATEMAaTUYECKOTO aHAJIN3a U
MOJIETTUPOBAHUS B UHKCHEPHOU JESATEIHLHOCTH
OIIK-1.2/3121 Metozsl pa3pabOTKH MaTeMaTHYECKUX MOJIENICH K aHATIHU3Y
MPOIECCOB M OOBEKTOB JIJIS JICKTPOHHBIX M ONTHKOAIEKTPOHHBIX IPUOOPOB U
CHUCTEM CIIeLIHa3HAYCHUS

He 3auteno

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs/O1IEHOYHOE CPECTBO

Texyuui KOHTPOJIb

[IpomesxyTouHas KontponbsHas pabora
arrecTraus 3auer
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TIpoMexyT.
Texymmi
arTrecranus

1 |mpeaMer U 3a7a4l KBAHTOBOM OIIK-1.1 3auer
AIEKTPOHUKHU OIIK-1.2

2 |mapametpsl u criocoObl ommcanust |OITK-1.1 3auer
ONTHUYECKOTO U3TyUYCHHUS. OIIK-1.2

3 |onTHueckue cBOMCTBA OIIK-1.1 3auer
BO30YKJIEHHOM CpeIbI OIIK-1.2

4 |B3aMMOJCUCTBUE U3ITYUCHHUS C OIIK-1.1 3auer
BO30YKIEHHOM Cpenoit OIIK-1.2

5 |B030Yyk/I€HHE aKTUBHOTO OIIK-1.1 3auer
BeIlleCTBa (HaKayKka) OIIK-1.2

6 |onTHYECKHE PE30HATOPHI. OIIK-1.1 3auer
OTKpBITBIE ONITUYECKUE OIIK-1.2
pe3onaropsl. [lapamerpsl u
XapaKTEePUCTUKH JIA3€PHOTO
U3ITy4eHuUs

7 | YnpaBieHue napaMeTpamu OIIK-1.1 3auer
JIA3€PHOTO U3ITyYECHUS. OIIK-1.2
VYnpapneHue HarpaBIeHUEM U
pa3MepoM Mmydka.

8 |peructpanus snekrpomarautHoro |OIIK-1.1 3auer
n3nydeHnus. Henuueiinbie OIIK-1.2
ontudeckue 3HHEKTHI.
Uccnenosanue cBOCTB
U3ITy4eHuUs




5. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTAIUN

[lopsnox mpoBeleHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHOM aTTecTaui OOy4aromuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHaIUTETa, MporpaMmmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTalmuyd OOydalomMxcs C INPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 4 cemecmp.

[Ipu opranuzanuu M NpoBEeIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXO U3 MEpeyHs MIIaHUPYEMbIX
pe3yabratoB OOy4YeHHUS MO IUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETCHLIUSM, B ((OPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHas IUCUUIUIMHA (MOIYIb),
Kadenpoit popMupyroTCcst (HOH] OLIEHOYHBIX CPEICTB K 3a4eTy:

- IIPUMEpHbI IepedeHb BOIPOCOB ISl OLICHUBAHHS Pe3yibTatoB obyueHus B Bume SHAHUIA.
I[Ipu »5TOM, 3a KaxAbIM BOINPOCOM B CKOOKax yKa3bIBaeTCsl KOMIIETEHIUS, YpPOBEHb
c(hOpMHUPOBAHHOCTH KOTOPOM Oy/IET OIIEHUBATHCS,

- TpUMEpHBIA TMepedyeHb MPOCTHIX MPAKTUUYECKUX KOHTPOJIBHBIX 3aJaHUN 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 OyIeT OIEHUBATHCS.

6. OneHoYHBIC MaTepHAJIbI TEKYLET0 KOHTPOJIS

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

4 cemecmp, 3auem
Koumponupyemwvie U/]IK: OIIK-1.1 OIIK-1.2
Bomnpocei/3ananus:
1. ITapameTphl ONTUYECKOTO U3ITYUCHUS
2. Crioco0Obl ¥ ypaBHEHHSI OMMCAHUS ONTHYECKOTO M3ITyUeHHS
3. Ontuyeckue cBoicTBa BO30YXKIEHHON Cpeib
4. DHepreTU4ecKrue COCTOSTHUS aTOMOB U MOJIEKYII

5. HaceneHHOCTB U BpeMsl )KU3HU YHEPIreTUYECKUX YPOBHEU

6. uBepcHas cpena u e€ cBoMCTBa



7. BzaumopeicTBHs U3ITy4eHUs ¢ BO30YKIEHHOU Cpeaoid

8. OnTrueckue nepexosl

9. cI)yHKL[I/II/I 1 HAa3HAYCHUC OTKPBITHIX OINTUYCCKUX PEC30OHATOPOB

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Knaccudukarus 1 ycTpoiCTBO ONTHYECKUX PE30HATOPOB
YCTOMYMBOCT U TOOPOTHOCTH PE30HATOPOB

HacTOTHBIN CHEKTP OTKPBITHIX ONTHYECKUX PE3OHATOPOB

[TapamMeTpsl U XapaKTEPUCTUKU JIA3€PHOTO U3ITyYEHUS

VYcoBys reHepanuu J1a3epHOro U3JIy4eHus

Bunsl reneparin u obecriedeHne ux morydeHust

Pexxum Mopynsiu 100pOTHOCTH

CBolicTBa J1a3epHOT0 U3ITyUYEHUs

@usnuecKrue OCHOBBI CBOMCTB JIA3EPHOIO U3JIIy4ECHUS

[IpeumyiiecTBa a3epa Kak HCTOUHUKA U3JTyYEHUs

OnTHdeckue mepexosl B BO30YKIEHHOM cpene

[IpuHnunuaneHas cxema Jiazepa

IIpocTpaHCTBEHHBIE TAPAMETPBI U XapaKTEPUCTUKH JIA3EPHOIO U3ITy4EHHUS
DHepreTu4ecKue napaMeTpbl U XapaKTEpUCTHKY JIA3EpPHOTO U3Ty4YEHUs
N3mepenne SHepreTUUeCKUX MapaMeTpoB Ja3epHOTO U3IyYEHUs
N3mepenne npoCTpaHCTBEHHBIX IIAPAMETPOB JIA3€PHOIO U3JIyYEHUs
N3mepenne 4acTOTHBIX IIapaMeTPOB JIa3€pPHOTO U3ITy4EHHUS
VYipasieHue napamMeTpaMy JIa3epHOTO U3IIy4YECHUs

Monynsauus 1a3epHOT0 U3Iy4eHus

Buzsl #1 crmocoObl MOAYISAIMHY JTa3epHBIX TAPAMETPOB

CxaHMpOBaHUE JA3EPHOTO U3ITyUECHHUS
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