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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 taxysbrer IIpencenarens Topmmna U. I1. Paccmorpeno | 10.02.2026, Ne
Onrtuaeckoro

IPHUOOPOCTPOCHUS

YUEHOTO COBETA
¢axynbTera

5/25-26




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
3uamo:

OIIK-1.1/311 CyuraocTts mpo0iieM, BO3HUKABIIUX B €CTECTBO3HAHWU Ha Pa3IUYHBIX
JTanax pa3BUTHUS TyXOBHOU KYJIbTYpbI

Ymems:

OIIK-1.1/YMmI Tlonp30BaThesi 3HAHUSIME B OOJIACTH €CTECTBEHHBIX HAYK IS OOBSICHEHUS
KOHIICTIIIUH COBPEMEHHOTO €CTECTBO3HAHU

Braoems:

OIIK-1.1/HBl Metogamu aHanu3a sl TaKTUKO-TEXHUYECKHX Xapaktepuctuk (TTX)
AIIEKTPOHHBIX M ONTHUKOAJIEKTPOHHBIX MPUOOPOB M CUCTEM CIIELIMAJIBLHOTO HAa3HAYCHMUS,
meronamu npoektupoBanus CAP (u CAY) ¢ OCHOBHBIMH CIOCOOAMHU COCTaBJICHHS
MoJiesiel U IPOoTrpaMM Ha UX pa3paboTKy

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyemblie YpoBeHb Kpurepuu oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

MpOrpaMMbI

OIIK-1 Cnocoben [ToBbIIEHHBIN

BBISIBIIATH

€CTECTBEHHOHAYYHYO

CYIIHOCTB Mpo0IeM 1
MPUMEHSITh METO/IBI
MaTeMaTU4eCKOro
aHayu3a u
MOJICITUPOBAHHUS B
WHKEHEPHOU
NesITeNIbHOCTH,
CBSA3aHHOM C
MPOEKTUPOBAHUEM,
KOHCTPYUPOBAHHUEM U
COIIPOBOXKJIEHUEM
MIPOU3BOACTBA
ONTUYECKUX U
OTITHUKO-3JIEKTPOHHBIX

MpUOOPOB U

KOMITJIEKCOB,

AKCILTyaTaluen u NJK OIIK-1.1 BeisiBnsieT eCTECTBEHHOHAYUYHYIO
opranmsariiei CYILITHOCTb MPOOJIEM B MHKEHEPHOU JESATEIbHOCTH
(YyHKIIMOHUPOBAHUS

AIEKTPOHHBIX U 3HaTh:

ONTUKO-3JIEKTPOHHBIX OIIK-1.1/311 CymiHoCTh ipo06sieM, BOSHHKABIITUX B
CUCTEM CIEIUATbHOTO €CTEeCTBO3HAHUU Ha PA3IMYHBIX dTaax pa3BUTHS

Ha3Ha4YeHUs JTyXOBHOU KYJBTYPBI




3. [IIxajga oneHUBaHUSA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

He 3auteno

Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texyuui KOHTPOJIb

IIpomesxyTouHas

aTTecTanus 3auer

KonTponbhas pabota

HaumenoBanue pa3aena

Kontponupyem
bie U/IK

Bua koHTpOJISI/ HCOJIB3yeMble
OlleHOYHbIE MaTepUaJIbI

IIpomexyT.

TeKyluHH aTTrecTanus

MIPEAMET U 3a/1a91 KBAaHTOBOM
ANMEKTPOHUKH

OIIK-1.1

3auer

napaMeTpsl U COCOOBI OMMMCAHUS
ONTUYECKOTO U3TYUEHUS.

OIIK-1.1

3auer

ONTUYECKHE CBOMCTBA
BO30YKJIEHHOM CpeIbI

OIIK-1.1

3auer

B3aMMOJICHCTBHE U3TyUCHUS C
BO30YKIEHHOH Cpenoit

OIIK-1.1

3auer

BO30Yy>KJIeHHE aKTUBHOTO
BeIlleCTBa (HaKayKka)

OIIK-1.1

3auer

ONTUYECKHUE PE3OHATOPHI.
OTKpBITHIE ONTHYECKHE
pe3onaropsl. [lapamerpsl u
XapaKTEePUCTUKH JIa3€PHOTO
U3ITy4eHus

OIIK-1.1

3auer

VYhpasieHue napameTpamu
JIa3€pHOT0 U3ITYUYEHUS.
VYnpapneHue HarpaBlIeHUEM U
pa3MepoM Mmydka.

OIIK-1.1

3auer

perucTpanus 31eKTPOMarHuTHOTO
n3nydeHnus. Henuueiinbie
ontudeckue 3H HEKTHI.
HccnenoBanue cBOMCTB
U3ITy4eHust

OIIK-1.1

3auer

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.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 ((POPMUPOBAHUHU KOTOPHIX YYacTBYeT yueOHas TUCUUIUIMHA (MOIYIb),
Kadeapoit GopMuUpyroTCst (HOH] OLIEHOYHBIX CPEICTB K 3aUeTy:

- IIPUMEpHbI IepedeHb BOIPOCOB ISl OLCHUBAHHS Pe3y/bTatoB obyueHus B Bume SHAHUIA.
I[Ipu »5TOM, 3a KaxAbIM BOINPOCOM B CKOOKax yKa3bIBaeTCcsl KOMIIETEHIUS, YpPOBEHb
c(hOpMHUPOBAHHOCTH KOTOPOM Oy/IET OIEHUBATHCS,

- TpUMEpHBIA TMepedyeHb MPOCTHIX MPAKTUUYECKUX KOHTPOJIBHBIX 3aJaHUN A OLEHUBAHUS
pe3ynbratos obyucHus B Buge YMEHUI;

- NPUMEPHBIN 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 CHOPMUPOBAHHOCTH KOTOPOH OyIEeT OIEHUBATHCS.

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

4 cemecmp, 3auem
Koumponupyemwvie UJ]IK: OIIK-1.1
Bomnpocsei/3ananus:
1. ITapameTphl ONTUYECKOTO U3ITYUCHUS
2. CriocoObl ¥ ypaBHEHHSI OMMCAHUS ONTHYECKOTO M3ITyUeHHS
3. Ontuyeckue cBoiicTBa BO30YXKIEHHON CpeIb
4. DHepreTH4ecKrue COCTOSTHUS aTOMOB U MOJIEKYJI
5. HaceneHHOCTB U BpeMsl JKU3HU YHEPIreTUYECKUX YPOBHEU

6. uBepcHas cpena u e€ cBoMCTBa

7. BzaumopeicTBHs U3ITy4eHUs ¢ BO30YKIEHHOU Cpeaoid



8. OnTrueckue nepexosl

9. cI)yHKL[I/II/I 1 Ha3HAYCHUC OTKPBITHIX OINTUYCCKUX PEC30OHATOPOB

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Knaccudukarus u ycTpoiCTBO ONTHYECKUX PE30HATOPOB

. YCTOWYHMBOCTH U JOOPOTHOCTH PE30HATOPOB

YacTOTHBIN CHEKTP OTKPBITHIX ONTHYECKUX PE30OHATOPOB

[TapamMeTpsl U XapaKTEPUCTUKU JIA3€PHOTO U3ITyUYEHUS

VYcioBYs reHepanuu JIa3epHOro U3JIy4YeHus

Bunsl reneparin u obecriedeHne ux morydeHust

Pexxum Mopynsiu 10OpOTHOCTH

CBolicTBa J1a3epHOT0 U3ITyUEHUs

@usnuecKrue OCHOBBI CBOMCTB JIA3EPHOIO U3IIy4YECHUS

[IpeumyiiecTBa a3epa Kak KCTOUHUKA U3JTyYEHUs

OnTHdeckue mepexosl B BO30YKIEHHOM cpene

[TpyHuMnuanpHas cxema jgasepa

IIpocTpaHCTBEHHBIE TAPAMETPBI U XapaKTEPUCTUKH JIA3EPHOTO U3ITyUEHHUS
OHepreTu4ecKue napaMeTpsbl U XapaKTEpUCTHKY JIA3EpPHOTO U3JTy4YEHUs
N3mepenne SHepreTUUeCKUX MapaMeTpoB Ja3epHOTO U3IyYEHUs
N3mepenne npoCTpaHCTBEHHBIX IIAPAMETPOB JIA3€PHOTO U3ITyYEHUs
N3mepenne 4acTOTHBIX IapaMeTPOB JIa36pPHOTO U3ITy4YEHHUS
VYIpasieHue napamMeTpaMu JIa3epHOTrO U3IIy4YECHUs

Monynsauus 1a3epHOT0 U3Iy4eHus

Busl 11 criocoObl MOAYISAIMN JTa3epHBIX TAPAMETPOB

CxaHMpOBaHME JA3EPHOTO U3ITYUECHHUS
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