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Pa3padoruukmu:

Honent kagpeapsl ONTUKO-3IEKTPOHHBIX TPUOOPOB, K.H., TOIEHT

umuH B. A.

@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

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
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

[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

[1K-4.1 TTK-4.1. Pa3pabarbiBaeT ()yHKIMOHATIBHBIE U CTPYKTYpPHBIE CXEMBI JIa3epHON TEXHUKH,
orpenenseT (PU3NYecKue MPUHIUIBI JeHCTBUS YCTPOMCTB B COOTBETCTBUHM C TEXHUYECKHUMU
TpeOOBAHUSAMHU C HCIIOJIB30BAHUEM TEOPETUYECKUX METOJOB M MPOTPAMMHBIX CPEICTB
IIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3namo:

[1K-4.1/3u] npuHUMOBI MOCTPOCHUS W COCTAB ONTUYECKUX U ONTUKO-DICKTPOHHBIX
npruOOPOB U KOMITJIEKCOB

[1K-4.1/3H2 npuHIUIBI KOHCTPYUPOBAHHS ONITUKO-3IICKTPOHHBIX IPUOOPOB

[1K-4.1/353 KOMIBIOTEpHBIC TEXHOJOTHU TMPOCKTUPOBAHHMS U KOHCTPYHPOBAHHS
ONTUYECKHUX U ONTUKO-3IEKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Ymemu:

[IK-4.1/YM] mnpuMeHATh NEepefoBOW WH)KEHEPHBIM OMNBIT MPH MPOSKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MIPUOOPOB U KOMILJICKCOB

[1K-4.1/YM2 ucnonb3oBaTh NpoQecCHOHANBHBIC MAaKEThl MPUKIATHBIX MPOTpaMM s
NPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS ONTHUYECKUX M ONTHKO-JIEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JJOKYMEHTO000pOoTa

Braoemy:

[TK-4.1/HB1 MeToaukoii aHanmm3a TEXHUYECKOTO 3aJJaHus Ha TPOCKTUPOBAHKE

TUIOBBIX CHCTEM, TPUOOPOB, Y3JIOB U AeTajeil Ja3epHOn

TEXHUKH, JTA3€PHBIX ONTHKO-JIEKTPOHHBIX TPUOOPOB U CUCTEM

[1K-4.2 TIK-4.2. PaccuuThiBaeT, BU3YyaJU3UPYET MU MOJECIUPYET JECHUCTBHE ONTHYECKUX
SIIEMEHTOB M CHUCTEM JIa3epHOM TEXHHKU C HCIOJIB30BAHUEM CHEIHAIU3UPOBAHHOTO
MIPOrPaMMHOTO 0OeCTIeYeHHs U aHAJIN3UPYET pe3yabTaThl pacyeTa

3namo:

[1K-4.2/3u1 KommbloTepHble TEXHOJIOTMH TPOEKTUPOBAHUA M KOHCTPYMPOBAHUS
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymemo:

[1K-4.2/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM IS

MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX TIPUOOPOB U
KOMILJIEKCOB HCHUCTEMBI AJIEKTPOHHOTO IOKyMEHTO000pOoTa

Braoems:
[1K-4.2/HB1 Metonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H

KOHCTPYHUPOBAHHE ONTHUYCCKUX M ONTHUKOAICKTPOHHBIX MPUOOPOB M KOMIUIEKCOB M WX
COCTaBHBIX YacTel

[1K-4.3 TIK-4.3. OcymiecTBisieT MOMCK M aHAIW3 HAay4YHO-TEXHHUYECKOW uH(popManuuy,
OTEYEeCTBEHHOTO U 3apy0eXHOT0 OIbITa, paboTaeTr ¢ 6a3aMu TaHHBIX
3namo:
[1K-4.3/3ul oteyecTBeHHbIE M 3apyOexHble 0a3bl JaHHBIX HAYYHO-TEXHUYECKOH
UHPOpMAITIH
Ymemo:



[1K-4.3/Ym1 pabotars ¢ 6a3amMu JaHHBIX ¥ UICTOYHUKAMHU HH(OpMAIUN

[1K-4.3/YM2 ocymiecTBIsATh TOUCK U aHAJIU3 OTEUECTBECHHBIX U 3apyO0eKHBIX 0a3 JaHHBIX
HAy4YHO-TEXHUYECKON HHPOpMaLU

Braoems:

[IK-4.3/HBl wMeromamMu M aJropuTMaMH TIIOMCKAa U aHAJIW3a OTEYECTBEHHBIX U
3apyOexHbIX 0a3 TaHHBIX HAyYHO-TEXHUYECKOW MHPOPMAIIH

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpOBaHHBIX
pe3ynbTaTbl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

[1K-4 T1K-4. [Hosbimennsiit (MK I1K-4.1 T1K-4.1. Pa3pabatsiBaeT (pyHKIIMOHATBHBIE U
CrniocoOeH K aHanmu3y CTPYKTYpHBIE CXEMBI JTa3ePHON TEXHUKHU, OTIPEIETISAET
TEXHUYECKOTO buznyeckre MPUHILIMIIBI 1eHCTBUS YCTPOICTB B

3a/1aHusl Ha COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
MIPOEKTUPOBAHKE UCIIOJIb30BaHUEM TEOPETUUECKUX METOJIOB U

TUIIOBBIX CHCTEM,
puOOpOB, Y3II0B U
JieTajeH J1a3epHou
TEXHHKH, Ta3ePHBIX
OIITHUKO-3JIEKTPOHHBIX
prOOpPOB U CHCTEM

MPOrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUS

3HaTh:
[1K-4.1/311 npuHIUIIEI MOCTPOSHUS U COCTAB ONTUYECKUX
U ONITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB
[1K-4.1/3H2 npuHIUIIEI KOHCTPYHPOBAHUS
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB
[1K-4.1/313 KOMIBIOTEPHBIC TEXHOJIOTUN TTPOCKTUPOBAHUS
U KOHCTPYUPOBAHUS ONITUYECKUX U ONTHKO-3JIEKTPOHHBIX
MpUOOPOB M KOMITJIEKCOB

3. [IIxajga oneHUBaHUSA

Onenka Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

OTIn4HO

[1K-4.1 [IK-4.1. Pa3pabatsiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHbIE CXEMBI

Ja3epHON TEXHUKH, OTpenessieT GU3NIeCcKre MPUHIUIBI IeHCTBHS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCHIOIH30BAHUEM TEOPETUUECKUX
METOJI0B ¥ IIPOIPAMMHBIX CPEICTB IPOECKTUPOBAHUSA U KOHCTPYUPOBAHMS

[1K-4.1/311 npUHIUIBI TOCTPOSHHS U COCTAB ONTHYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

[1K-4.1/3H2 npuHIUIBI KOHCTPYUPOBAHHS ONITUKO-3ICKTPOHHBIX IPUOOPOB
[1K-4.1/313 KOMIBbIOTEpHBIE TEXHOJIOTUH MPOESKTUPOBAHUS U KOHCTPYHUPOBAHHS
ONITUYECKHUX M ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILIEKCOB

Heynosne- Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTATOYHOM YPOBHE

TBOPUTCIIBHO

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO




Texymui KOHTPOJIb

[TpomexxyTounas DK3aMeH
aTTecTaius
Bua xonTpossi/ ucnosib3yeMble
Ne Kontpoaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arTrecranusa
1 |McToyHMKM ONTHYECKOTO [1K-4.1 TIK-4.2 DK3aMeH
U3JIy4eHUs [1K-4.3
2 |[IppeMHUKH ONITUYECKOTO [1K-4.1 TIK-4.2 DK3aMeH
W3JIyYEHHUS [1K-4.3

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXKYTOYHOM aTTecTaui OOy4aroluXcsi 10 OCHOBHBIM 00Opa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, MporpaMMaM CIHEIHAIUTETa, MporpaMmmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHbIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETOo
KOHTPOJII YCIIEBAEMOCTH U TNPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C INPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  O0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOUHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 5 cemecmp.

[Ipu opranuzanuu M NpoBEeIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXOs U3 MEepeyHs MIaHUPYEMBbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETCHLIUSM, B ((OPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHasi TUCHUIUIMHA (MOIYIb),
kadeapoit popMUpyrOTCst (DOH] OLIECHOYHBIX CPEICTB K IK3aMEHY:

- MPUMEPHBIN MepeyeHb BOMPOCOB K 3K3aMEHY JJIS OLIEHHWBAaHUS Pe3yJbTaroB OOy4eHHS B BUJEC
SHAHUN. Tlpu 5ToM, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBAIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OIICHUBATHCS;

- TNPUMEPHBIM MepeyeHb MPOCTHIX MPAKTHUYECKUX KOHTPOJIBHBIX 3aJaHUNl K SK3aMeHy JUIs
OLICHHBAHMS Pe3yIbTaToB 00yueHns B Buge YMEHUN.

- TIpUMEpHBIA MepeyeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUIl K SK3aMeHy IS
OIICHUBAHUS PE3yJIETaTOB OOy4YeHHUsS B BHIIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCA(ETCS)  KOMIIETEHIIUU(S), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPHIX(0if) OymeT
OLIEHHBAaThCS;

J15ig ipoBeeHUs TPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMHUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, npocthix [1K3, kommiekcHbix [1K3) ¢popmupyrorcs OuneTsl K sk3amMeHy (COOTBETCTBEHHO
- nud. 3a4eTy UM 3a4ery).

CdopmupoBaHHbIEC TTEpedHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkxHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE KOMIETEHIIMHM U 3asBJICHHBIC B MPOrpaMMe OCHOBHBIE Pe3ybTaThl
oOyuenus mo aucruiuinHe (Moayno) Ha yposHe 3HATDH, VMETD, BJIAJIETD.

bunersr GopMupyroTCcs Cliy4aiiHOW BBIOOPKOW W3 TMPHUBEICHHBIX BHIIIC TEPEYHEH, a HMTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysibTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

Borpoc 1151 oOLeHHBaHus pe3ybTaToB o0ydenns B Buxe SHAHUI;



[Ipoctoe mpakTuyeckoe KOHTPOJIHHOE 3a/laHue JJisl OLIEHHWBAaHUS PE3YJIbTaToB OOy4YeHHs] B BHJE
YMEHUI;

KommnekcHoe nmpakTuyeckoe KOHTPOIbHOE 3a/JaHKe JIJIsl OLICHUBAHUSI PE3YJIbTATOB 00yUeHUs B BUJIE
BJIAZIEHU.

MeTtonuka oleHUBaHUS: IPU NMPOBEICHUHN POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJMYUYEHHBIX 3a KaKIbli 3J€MEHT OLEHUBAaHMUS,
yKa3aHHBIN B OmsteTe (BOMPOC U J1BA TPAKTUYCCKUX 3a/IaHHS).

WtoroBas oreHka Mo AMCUUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibli BOIPOC M 3a/aHusi B Owiere (Bompoc W 2 3agaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMUECTBO MOJYYEHHBIX OIICHOK (3).

[Ipu npoBegeHMM OLIEHMBAaHUS IO BONpOCAM M 3aJaHUSIM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTallu, IPENo1aBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIEr0 KOHTPOJISL.
VYcraHaBnUBAIOTCSA — CIEAYIOLIME MIKaJbl OICHMBAHHUS YpPOBHEM OCBOEGHHUS  KOMIIETEHIIMIA,
MpelyCMOTPEHHBIX paboueill mporpaMMoii Mpu MPOBEIEHUHN IK3aMeHa!

«I[TOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMYHO», ecin cpemnee apudMeTHUECKOS
3HAUYECHUE OIICHOK IO AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

«BA3OBDBII» - BeIcTaBMISIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMETHIECKOE 3HAYCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJI HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBasETCS oneka - 3 «YAOBJIETBOPUTEJIBHO», ecnu cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HAaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apumeTnyeckoe 3HaYCHHE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

6. OneHoYHBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

5 cemecmp, x3amen
Konmponupyemvie H/IK: IIK-4.1 I[IK-4.2 1IK-4.3
Bomnpocwi/3ananus:
1. CotlicTBa u3ayueHuUs. BOIHOBBIE U KOPIYCKYJISIPHBIE CBOICTBA.

2. Ilkana »3M€KTPOMarHUTHBIX BOJH. VICTOUHMKM M31y4eHHs B pa3HbIX CIEKTPAJIbHBIX
JUana3oHax.

[98)

. Kimaccudukanust HCTOUHUKOB U3ITyUYESHHUS.

N

. [TapamMeTppl HCTOYHUKOB U3TyYEHUS B 00JIACTU COOCTBEHHOTO U3ITYUYCHHUSI.

5. [lapamMeTppl HCTOYHUKOB B 00JIACTH OTPAKEHHOTO H3ITyUEHUSI.

[®)

. XapaKTepUCTUKN UCTOUHUKOB U3ITyYECHUS
7. DHepreTuvecKue napaMeTpbl HCTOUHUKOB H3ITyYCHHUS
8. doToMeTpHuyuecKHe napameTpbl HCTOYHUKOB U3JTy4EHUSI.

9. CBsa3p Mexay (OTOMETPUYECKMMH U SHEPreTHUYEeCKUMH MapaMeTpaMH HCTOYHUKOB
U3ITy4eHUs

10. ToueuHslii, NPOTSIKEHHBIA M IJIOMATHON U3Ty4YaTean



11. YepHoe Tenio. 3aKOHBI TETJIOBOTO U3TyYEHUS.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

[IceBnoremmnepaTypbl

DTaJOHHbIE UCTOYHUKHU U3TyUYEHUS

Haznauenue u xkinaccuduxanysi IpuEMHUKOB U3ITy4EHUs
[TapameTpsr T1H.

[IIymbl npuemMHuKkoB u3nyuenus. [llymossie mapametpsi [1H.
Xapakrepuctuku [1H.

[Tepecuet napamerpos [11.

Terutoseie 11H.

Buemnwnii poroaddexr. [T Ha ocHoBe BHemHeTo GoTodddekra.
OO0II kak NPUEMHUK U3TyYEHUS

Baytpennuii potorddext. DHepreTuieckne uarpaMmal.
DOTOPE3UCTOPHI.

dotonuonml.

ManounepunoHHbIe (HOTOIUOIBI

QWIP-npuemHukmn

[Tpubops ¢ 3apspoBoit cBs3wio (I13C). Cxembr opranuzanuu [13C-marpuit
KMOII-matpuist

Mpuoronsetusie TN

MmuorosnemenTHErIe TeruioBeie TN
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