degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OCHOBEI pa6OTBI NPHUCMHUKOB OIITUYCCKOTO U3JIYUCHUA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKHU

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: A.B. HUKOHOB, KaH]I. u3.-MaT. HAyK

[Iporpamma obOcyxaeHa Ha 3aceqanuu Kadenpsl GU3nIecKoil aekTpoHukH 29.05.2020



AHHOTANMA

Kypc "OcHoBBbl paboTbl NPHUEMHHKOB ONTHYECKOTO M3ITydeHHs" MpedycMarpuBaeT H3yueHHe (QU3MUECKHX
OCHOB CO3JaHHUsS U PaOOTHI MPUEMHHUKOB ONITUYECKOTO N3TY4YEHHS.

3amaun Kypca:

* O03HAKOMJICHHUE C IPUHLUIIAMHU PETUCTPALNU ONTHYECKOTO U3IYUYEHUS U TPeIeIbHBIMH NTapaMeTpaMu;

* H3yueHHE (PU3MYECKHX OCHOB pabOThI (DOTOHHBIX U TEIUIOBBIX MPUEMHUKOB M3ITyUCHUS;

* O3HaKOMJIEHHE ¢ POoTONpPUEMHBIMU ycTpoiicTBamu (KOHCTpYyKIMS, CHCTEMBI TEPMOCTATUPOBAHUS; U T.1.).

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

- (usnueckue OCHOBHI pabOTHl MPUEMHHMKOB omnTudeckoro uanydenus (P@IT), GoTonpuéMHBIX YCTpOHCTB
(@TTY);

- obnactu npumenenus OI1 u OITY;

- npeaensHble mapameTpsl OII u OITY;

- COBPEMEHHOE COCTOSIHUE, HAYYHO-TEXHUYECKHE MTPOOJIEMBI U MepcreKTUBbI pa3BuTus OI1.

YmeTs:

- OLIEHUTH U apryMeHTHUpoBaTh npuMeHenue OII npu penieHnyn KOHKPETHBIX 3a/1a4;
- nonmyyarb uHpopmanuio ¢ I u OIIY u e€ ananu3MpoBaTh;

- OIIPENENATh NPEAEIBHBIN U pEaNbHO AOCTHXUMBIA ypoBeHb napameTpoB DII.

Branets:
- 3HaHUAMU U HaBbIKamMu paboTel ¢ OI1 u GI1Y npu permieHnn BOZHUKAIOUINX 33134,
- METOAaMU HPOBECHHsI SKCIIEPUMEHTAIBHBIX Pab0T MpU NMOKCKE U CO31aHUM HOBBIX TUTOB DI1.

OcHOBHOE cofepX)aHue Kypca H3JIOKEHO B CIEAYIOMINX pa3aesax:
1. Obume cBoiicTBa GOTOMPUEMHUKOB

2. ®ortonnsie PIIY Ha ocHOBe BHyTpeHHETO doTodddexra

3. Merozp! npuémMa ONTUYECKOTO U3ITyUCHHS

4. ®oTO3MUCCUOHHBIE (POTONPUEMHUKHI

1. leau u 3apauun

eap AUCUMNIIMHBI
- m3y4yeHne PU3NISCKUX OCHOB CO3/IaHUS U PAOOTHI MPUEMHUKOB ONTUYECKOTO U3ITyUEHHUSI.

3aayu QUCHUNIUHBI
. O3HAKOMJICHHE C TPHHIMIAMUA PETHCTPAIMH ONTHYCCKOTO HW3JIyYCHUS] W TPEACIbHBIMU
napaMeTpamu;
* u3ydeHHe PU3NIECKUX OCHOB PaOOTHI (POTOHHBIX M TEIUIOBBIX MPUEMHUKOB HU3ITyUYCHUS;
* 03HaKoMIIeHHE ¢ (HOTONMPHEMHBIMU ycTpoiicTBaMU (KOHCTPYKIHS, CHCTEMBI TEPMOCTATHPOBAHUS; U
T.J.).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIICISAA dTallbl €€ PEIICHHUS,
KPUTHYECKUHN aHAJIN3 ¥ CHHTE3 HH(popManuy, |AEHCTBHS 10 PEIICHHIO 3a1a4u




OPUMCHSATH CACTEMHBIN MOAXOA Ui peieHnst | VK-1.3 PaccmarpuBaeT pasiudHbIC BapHaHTBl PEIICHUS
NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEAOCTATKHU

[TK-1 CriocobeH turaHupoBaTh U MPOBOUTH IIK-1.1 Brmageer  dyHmamMeHTaNbHBIMH — TOHATHIMH,
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU M TEOPUSIMHU COBPEMEHHON (QU3NKU

npeaMETHOH obnacty) u (unu) teoperndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(aHanUTHYECKUE U UMUTALIUOHHBIE) ONMCAHMSI W MCCIEAOBAHHA IIPOLECCOB M SABICHUH B
HCCIIENOBAHUSA COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- (usuueckue OCHOBBI pabOTHl NPUEMHHUKOB onTHueckoro wusimydeHus (@II), doronpuémubix
ycrpoiicts (DITY);
- obnactu npumenenus: OI1 u OITY;
- npenenpHble napamerpsl PII u OITY;
- COBPEMEHHOE COCTOSIHUE, HAYYHO-TEXHUYECKHE TPOOIEMBbI U MepcreKTUBbI pa3BuTus OI1.
YMETh!

- OLICHUTb U apryMeHTupoBarh npumeHenue ®II npu pemeHnn KOHKPETHBIX 3a7ad;
- nonmy4arb uHpopmanuio ¢ I u OIIY u e€ ananu3UpoBaTh;
- OIIPEAENSITh IPEAEIbHBIN U PEabHO TOCTUKUMBINA ypoBeHb napameTpos DII.
BJIAJIETh:
- 3HaHUSAMU 1 HaBbIKamMu paboTel ¢ I u GITY npu penieHnn BOZHUKAIONINX 337134,
- METOaMU HPOBECHHSI SKCIIEPUMEHTANBHBIX Pab0T MpU NMOKCKE U CO31aHUM HOBBIX TUTOB DII.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OO6uue cBoiicTBa (HOTONPUEMHUKOB 7 7 8
2 ®otonHble PITY Ha OCHOBE BHYTPEHHETO 7 7 ]
doroaddexra
3 Mertoubl npuéma ONTHUYECKOTO ] ] ]
U3ITyYCHUS
4 ®doTodMHICCHOHHBIE (DOTONPUEMHHUKH 8 8 6
Hroro yacos 30 30 30
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OcenHuit)
1. O6ume cBoiicTBa GOTOMPUEMHUKOB

3nauenne u Mecto (oronpuémuukoB (PII) B coBpemeHHoli Hayke u TexHuke. OcobeHHOCTH
nHdpaxpacuoit (MK) obnactu cnekrpa. @u3nyecKre MPUHIMITEI PHEMa ONTHYECKOTO H3TYYCHUS.
@II TerutoBbie 1 poToHHBIE. O0IINE CBOUCTBA UX U Pa3ITUYMSL.




2. ®oronnsie @ITY Ha ocHOBe BHyTpeHHETO doToddhdherra
[Mapametpsr PI1. Pexxum orpannueHust QOHOBBIM U3TyUEHHUEM.
3. MeTtoap! mpuéMa ONTHYECKOTO U3ITYYESHUS

[MpuHnMnMansHble orpaHuveHus: 4dyBcTBUTEIbHOCTH DII. dnykryanmu. CBsizp uykTyarnwid ¢
mymamu OII. Mogens mymoB ®@II. TemnoBoil mym. J[poOoBOii, TOKOBBIA M H30BITOUHBIC HIYMBI.
I'eHepalMOHHO-PEKOMONHAIMOHHBIH  1IyM. DIyKTyallud TEMIEpaTypbl M CBETOBOTO IIOTOKA.
MunumanbHast 0OHapyKUBaeMasi MOILHOCTb.

4. ®oTO3MUCCUOHHBIE (POTONPUEMHUKHI

®oronnsie ®II Ha ocHOBe BHyTpeHHero (orodpdexra. HepaBHOBeCHbIE HOCHUTENIH 3apsja.
Ksazuyposau @epmu. dDenomeHosormueckoe onucanue Goronpopoaumoctu. Koadduiment

(hoTORIIEKTPUIECKOTO YCUJICHUSA (hoTompoBOTHUKA. IIpoussenenue K03 puIeHTa
(hOTOIJIEKTPUIECKOTO YCHIICHHS Ha IIUPUHY TOJOCH (POTONMPOBOJAHHMKA. PEXHM «BBITSATHBAHUS
HOCUTEIIEN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue JUIs JIEKIUI U MPaKTUYECKUX 3aHATHH: ydeOHas ayAuTOpus, OCHAILICHHAS
KOMITBIOTEPOM U MYJBTUMEAUHHBIM 000PYIOBaHKEM (IIPOEKTOP, 3BYKOBasi CHCTEMA).

Obecrieuenue caMOCTOSTENTLHON paOoTHI: IOCTYI B ceTh HTEpHET, J0CTYIT K PeKOMEHI0BAaHHOMH
JIUTEpPATYpE.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Jlupouka A.U., Kyp6aros JI.H. ®otosnekTponrka. B kH. bazoBble eknnu mo 31ekTponuke. T. I1.
TeépnmorenbHas snexkTpoHuka. c. 206 - 294. M.: Texuocdepa, 2009, 608 c.

2. ®unaués A.M., Tayoxun U.U., Tpumenko M.A. TeepaorenbHas GpoTodiekTponuka. duzndeckue
ocHOBBL— M.: ®u3marknaura, 2007. — 384 c.

3. ®unaués A.M., Tayoxun U.U., TpumenkoB M.A. TeepaoTenbHast GOTOIIEKTPOHUKA.
dotopesuctopsl u GorornpuéMHblie ycrporictBa.— M.: @usmarkuura, 2012. — 368 c.

4. ®unaués A.M., Tayoxun U.U., Tpumenkos M.A. TeepaorenbHas GpoTodnekrponuka. Doroauombr.—
M.: ®usmarknaura, 2011. — 448 c.

5. Tlonomapenko B.I1., ®unaués A.M. MadpakpacHas TeXHUKA U TEKTPOHHAS ONTHUKA.—M.:
®duszmarkHura, 2006 - 336 c.

JomnonHurenbsHas auTeparypa
1. ®unaués A.M., Tayoxun U.U., TpumenkoB M.A. CoBpeMeHHOE COCTOSTHUE U MarucTpajibHbIe
HaTpaBJICHUS Pa3BUTHUS TBEPAOTEIHHON (OTOMEKTpOHUKHU. — M.: @usmarknura, 2010. — 128 ¢
2. CuzoB @.0. ®0OTOANEKTPOHUKA AJIsI CUCTEM BHJCHHSI B «HEBHIUMBIX» y4acTKax crekrpa. Kues:
Axanemnepuoanka, 2008, 460 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Ha nexuuoHHBIX 3aHATHAIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/II\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO

Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1) mocemieHne Bcex JIEKUUNH U CEMHUHAPOB, MIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJCHUE KOHCIICKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K

npenoaaBaTCIItO Ha JICKIIUW NI K JOKJIAAYUKY Ha CCMUHApPEC.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: A.B. HukoHOB, KaHJI. u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydeHUS JUCIUILIHHBI
00yJaroIuics JTOIDKEH:

3HAThb:

«OCHOBBI

paboThl TNPHEMHHUKOB ONTHYECKOTO H3IIyUCHHS

- (usuueckue OCHOBBI pabOTHl NPUEMHHUKOB onTHueckoro wusimydeHus (@II), doronpuéMubix

ycrpoiict (DITY);
- obnactu npumenenus OI1 u OITY;
- npenenpHble napamerpsl PII u OITY;

- COBpCMCHHOC COCTOAHUC, HAYYHO-TCXHUYCCKUC HpO6HeMBI " NCPCIICKTHUBLI PA3BUTUA dII.

yMeTh:

- OLICHUTb M apryMeHTupoBarh npumeHenue @II npu pemeHnn KOHKPETHBIX 3a7ad;
- nonmy4arb uHpopmanuio ¢ I u OIIY u e€ ananu3MpoBaTs;
- OIIPEAENSTh IPEAEIbHBINA U PEalbHO TOCTUKUMBINA ypoBeHb napameTpos DII.

BJAA€Th:

- 3HaHUSAMU 1 HaBbIKamMu paboTel ¢ I u GITY npu penieHnn BOZHUKAIONINX 337134,
- METOAaMU IPOBECHHsI SKCIIEPUMEHTANBHBIX Pab0T MpU NMOKCKE U CO31aHUM HOBBIX TUTOB DII.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 POMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB M TeM /1J1l IPOBeJAeHHs POME:KYTOUHOIH aTTecTaluu

o0yuarumuxcst

1. Ha xakne gactu CIICKTpPa ACIUTHCA OINTHUYCCKUI JAuaria3oH I/I3J'Iy‘-IeHI/I$I?

2. Oco6ennoctu UK obnactu criekTpa ONTUYECKOTO JUana3oHa.

3. CBoiicTBa paBHOBECHOTO (KBa3HPaBHOBECHOTO) H3ITyUCHHUSI.

4. 3axon Kupxroda ams uzinyueHus.

5. TeneHIIMM pa3BUTHS NPUEMHUKOB U3ITyYEHHUS.

6. Uem oTnmuaeTcsi NPUEMHUK U3Ty4YeHHS (PaJloMeTp) OT MPUEMHUKA H300paxeHus?

7. HailTu BsI3b MEXAY HWHTEIPAIBHOM U MOHOXPOMATHYECKOW YYBCTBUTENbHOCTAMU. Iloayuuthb
BbIpaxkeHue st ko3 dunmenta ncnoip3opanus OIT..

8. Uto Takoe «Oenblity nrym? [lepedrcanTs OCHOBHBIC IIIYMBbI, OTpaHrnuuBaromue mopor OI1.

9. OTnune MUHUMAJIBEHO OOHAPYKUMOM MOIITHOCTH OT mopora OII.

10. U3 kakux marepuanos usrotoisitor OI1 qis YO, suaumoit u UK obnacteii cnextpa?

11. Ha3oBHUTE OCHOBHBIE IFIOTHOCTH BEPOATHOCTH UCIIONb3YEMbIE B (DOTOIIEKTPOHUKE.

12. Yem omnmuaercs yCpeJHEHHE MO BPEMEHU OT ycpelHeHHs 1o aHcam0Omio? B kakom mporiecce
cpeaHee 1o aHCaMOIII0 PaBHO CPEAHEMY 0 BPEMEHU?

13. HasoBuTe MexXaHU3MEI
TeHePaIMOHHO-PEKOMONHAIIMOHHOTO.

BO3HHKHOBCHUA

IIyMOB: TEIUIOBOTO, JPOOOBOTO, (HhOTOHHOTO,




14. Ouenure cpeqHuii KBaJpaT MOIIHOCTH ()OTOHHOTO IIyMa B TNPEENbHBIX CIy4asX BBICOKHX WU
HU3KHUX YacCTOT.

15. Yro takoe ko3 dunuent nryma OI1?

16. Kakue Ob1BatoT pexkxuMbl peructpanuu curnaia OI1?
17. Yro Takoe mopor (Ioporopast 4yBCTBUTEILHOCTE) DI1?
18. Kakum obpazom Haxozasat nopor OII.

19. Korma wucnosib3yercsi NpUOIMKEHHE 3JIEKTPOHEHTPATbHOCTH MPH PELICHUW 3aJadu 0
(OTOINEKTPUUECKUX SBICHUAX B TBEPABIX Tenax?

20. Korna ncnonbe3yercst npuOIMmKeHHE IEKTPOANHAMUYECKON CTAlMOHAPHOCTH MIPH PELICHNH 3a/1a4H
0 (DOTODNIEKTPUUECKHUX SIBICHUSAX B TBEPABIX TeNax?

21. Yro Takoe BpeMs *KU3HU HEPaBHOBECHOTO HocHTels 3apsiaa? HaliTu cedenue 3axBara cBOOOIHOTO
HOCUTEJS 3apsifia Ha KYJIOHOBCKUH LIEHTP.

22. Mex3oHHasT pekoMOWHANMs. 3aBHCHMOCTh KOd((UIMEHTa pPEKOMOMHAIMK OT MapaMeTpoB
KpHCTaIa.

23. PexomOuHanus uepes jokanbHeie coctostaus. @opmyna [oxnmu-Puaa.
24. JluneiiHas penaxkcauys 3EKTPONpOBOAHOCTH. OCHOBHBIE CBOWMCTBA.
25. KBagparnunas penakcauus 37IeKTpOonpoBOoAHOCTH. OCHOBHBIE CBOWMCTBA.

26. HaiiTn cranuMoHapHYI0 MOHOIOJSPHYIO (POTONPOBOAMMOCTH 0e3 yuéra IOBEPXHOCTHOM
pEKOMOWHAIIHH.

27. ®usuveckuii cMbICI KodQuimeHTa (HOoTOdIEKTPUIECKOro ycuineHus: portopesrcropa. MexaHnsm
YCHJICHHUSL.

28. ®OTOPE3UCTOP C HAKOIUICHUEM CUTHaNa. MeXaHu3M HAKOILICHUS.

29. ®orosxc. [Ipupona Bo3HuKHOBeHUs. UTO HE0OX0MuMO 171 HaOmroeHus hoTodc?

30. ®ororanpBannueckue OII. 3aBUCIMOCTh TEMHOBOTO TOKA OT IMTAPAMETPOB MOTYIPOBOTHUKA.
31. DnexTpuueckas SKBUBAJICHTHASI CXeMa P-II TIepexoyia. YelnbHast EMKOCTb.

32. BAX peasibHOTO HOITYIPOBOAHUKOBOTO TMOAA.

33. Pexumbl paboOThl TONYNPOBOAHUKOBOTO (orodneMeHta. OOImMe CBOWCTBA MW OTIMYHSA
(hOTOBOJIETANUECKOTO ¥ (DOTOTUOAHOTO PEKUMOB.

34. JlaBunnslie potomuoms (JID/). Mexannsm obpazosanus naBunbl. Ctpykrypa [TD/I.
35. Koappunment ymuoxenust JIO/. [Ipenenbubie cydan (1 =0wu [1 =1 =[1).
36. ymsr ymHoxenus JID/I.

37. Ceepxpemérku (CP). Kiaccuueckue u kBantoBsie CP. UeM 00ycnoBIeHBI 0COOCHHOCTH PabOTHI
npudopos Ha CP.

38. ®uznueckue npuHUUIBI paboTel DIl Ha cBepXpemETKax.

39. IlonynpoBoaHuKOBbIE MaTepuansl st OIL.

40. Texnomnorust co3nanusi GOTOUYBCTBUTEIBHBIX JIIEMEHTOB.

41. Ilpusectu 6mok-cxemy porosamuccuonnoro OII.

42. Bnusnue npumecu Ha 3(peKTuBHOCTD paboThl PoTOKaTONA.

43. HaiiTu KBaHTOBBIN BBIXOX ()OTOIMHUCCHH MOTYIIPOBOJHHKA.

44. O6mue cBoiicTBa u paznuuuns kinaccuaeckux u OIC-hoToKaTomos.

45. CoOTHOILIEHUE MEXTY SHEPreTUIECKUMH U CBETOBBIMU €INHHUIIAMHU.

46. [IpuHumn padoTsl HOTOIIEKTPOHHOTO yMHOXKUTENS (DPIY).

47. Haiitu xoappuunent ymHoxeHus: OIY.

48. Kananpabiii OIY.

49. N36brTounBIC 1IIyMBl OOY.

50. DnexTpoHHO-ONTHYECcKU TipeoOpazoBarens (DOIL). [Ipunuun gercTBus.
51. Ucnonbs3oBaHne MUKpOKaHAJIBHBIX U BOJIOKOHHO-oNTHYecKue mactud B JOI1.
52. Kakue ¢usmueckue SBICHUS HCIONB3YIOT JJISI CO3AAHUS TEIUIOBBIX NPUEMHHUKOB H3IYyUYCHHS
(TITN)?

53. VYpaBHenue temnooro 6amnanca TTIN.

54. Temneparypusiit mrym TIIN.

55. TennoBoe CONpPOTUBIICHUE TIPH PAAHAIIMOHHOM TETIIOOOMEHE.

56. bomoMeTphl MOTYITPOBOIHUKOBBIE U CBEPXITPOBO/ISIIINE.

57. PagrauOHHBIN IEMEHT. J[MHAMUYECKOE COIPOTUBIICHUE.

58. Tepmoanekrpuueckuii oxnaautens (TD0). JlobporHocTs TDO.



59. IIpupona nuposnekrpuueckoro dddekra. [Tupornekrpuueckuii KOAGUIMEHT.

60. OcobeHHOCTH pabOTHI MUPOITEKTPHUUECKOTO TPUEMHHKA U3TTYUCHHUS.

61. CpaBHeHHe psMOTo MpuéMa (JIETEKTUPOBAHNA) U T€TEPOAUHHOTO MPUEMA U3ITyUEHHS.
62. Muxpokpuorenusie cuctembl (MKC) oxnaxnenus: ®II. Hukn Ctupnunra.

63. TeHaeHIMY PA3BUTHS TPUEMHUKOB N300PaKCHUSI.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHU peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W DIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTaOOPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOJTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOseMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHKUE HAyYHOU TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;



*  YCBOCHHME OCHOBHOW W JIOTIONHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOM
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTeNnbHas padoTa Ha MPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTO4YHO MOJHbIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH T'PaMOTHOE, JOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAas CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

*  HUCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHHUE JI€JIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX yueOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amia — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOJABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYZAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKAMH U JIOTHYECKUMH OLIHOKAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILIAHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW mporpaMMoi
JVCLUUTUIHHBL,



° HCYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn nuddepenHpoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMe.



