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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

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: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

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

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

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

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl pusudeckoit anexkrponuku 04.02.2023



AHHOTANMA

Kypc "OcHoBBbl paboThl NPUEMHHUKOB ONTHYECKOTO M3Iy4YeHHA' NpeaycMaTrpuBacT H3ydeHHE (DU3MYECKUX
OCHOB CO3JaHHUsS U PaOOTHI MPUEMHHUKOB ONITUYECKOTO N3TY4YEHHS.

1. lean u 3apa4un

Henp AucoMnInHbI
- n3y4eHue (Pu3n4eckux OCHOB CO3/1aHHA U pabOThl MPUEMHHUKOB ONITHYECKOTO U3TY4EHHS.

3anayu JUCHANIHHbI
- O3HAKOMJICHHE C TIPHHIMIIAMU PETHCTPAIIMH OTNITHYCCKOTO U3JTyUCHHUS U MPEACTIbHBIMU TapaMeTPaMH;
- u3ydeHne (PU3NYECKUX OCHOB pabOTHI POTOHHBIX M TEILUIOBBIX MPUEMHHUKOB M3JTYICHHS;
- 03HaKoMJIeHHEe ¢ (poTonpuéMHbIME ycTpoiicTBamu (KOHCTPYKIIHS, CHCTEMBI TEPMOCTATHPOBAHUS;, U
T.J.).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, TOy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! N0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HAThb!
- ¢usnueckue OCHOBBI paboThl NpUEMHUKOB onTudeckoro usnyudenus (DI), doronpuémunix
ycrpoiict (PITY);
- obnactu npumenenus: OI1 u OITY;
- npeaensHble mapameTpsl OII n OITY;
- COBPEMEHHOE COCTOSIHUE, HAYYHO-TEXHHUUYECKHE MPoOIeMbl U iepcrieKTHBbI pa3Butus OII.
YMETb:

- OLIEHUTH U apryMeHTHpoBaTh npuMeHenue OII npu penieHnyn KOHKPETHBIX 3a/1a4;
- monmy4arb uHpopmanuio ¢ I u OIIY u e€ aHanM3NPOBATE;
- OIIPENENATh NPEAEIBHBIN U PEANbHO AOCTHXUMBIA ypoBeHb napameTpoB DII.
BIIAJIETh:
- 3HaHUSAMU 1 HaBbIKamMu paboTel ¢ OI1 u GI1Y npu permieHnn BOZHUKAIOUINX 33134,
- METOJJaMH TPOBEICHUSI FKCIIEPUMEHTAIBHBIX pa0OT MPH MOUCKE U CO31aHUK HOBBIX TUMOB DII.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OO6ume cBoiicTBa (HOTONPUEMHUKOB 14 15
2 ®otoHHble OITY HA OCHOBE BHYTPEHHETO 14 16
doroaddexra
Metonst npuéma OITHYECKOTO
3 5 P 16 20
U3ITyYCHUS
4 doTodMHICCHOHHBIE (DOTONPUEMHHUKH 16 24
Hroro yacos 60 75
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. O6ume cBoiicTBa GOTOMPUEMHUKOB

3nauenne u Mecto QoronpuémuukoB (PII) B coBpemeHHOW Hayke W TexHuKe. OcoOEHHOCTH
nndpaxpacuoit (UK) obnmactu crnekrpa. dusznveckne NpuHIUANBI TPUEMA ONITUYECKOTO H3ITyYCHUSI.
@II terutoBbie 1 poToHHBIE. O0IINE CBOUCTBA WX U Pa3ITUYMSI.

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

[MpuHnMnManeHpie orpaHuveHus: dyBcTBUTENbHOCTH DII. dnykryanmu. CBsizp uiykTyarnwii ¢
mymamu DI, Mogens mymoB @II. TeroBoit mym. J[poOGoBoif, TOKOBBI M HW30BITOYHBIC IIYMBI.
[eHepanMOHHO-pEKOMOMHAITMOHHBIA  TiyM. DIyKTyallud TeMIlepaTypbl M CBETOBOTO IOTOKA.
MunumanbHast 0OHapyKUBaeMasi MOILHOCTb.

4. ®oTO3MUCCUOHHBIE (POTONPUEMHUKHI

®oronnsie OIl Ha ocHOBe BHyTpeHHero ¢orodddekra. HepaBHOBECHbIE HOCHTEIN 3apsja.
Ksazuyposau @epmu. DeHomeHonornyeckoe ommcanue ¢orornpoBogumMoctd. KoaddurmeHt
(OTOAIEKTPHUECKOTO YCHUJICHUS (boTONpPOBOTHHKA. [IpousBenenne Kod(punmeHra
(OTOANEKTPUUECKOTO YCHJICHUS HAa HIMPHUHY IOJOCHI (DOTONPOBOAHUKA. PEXNM «BBITATHBaHUSA
HOCHUTENIEH».

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heobxonumoe ob6opynoBaHue Uit MPaKTUIECKUX 3aHATHI: yaeOHas ayJUTOpHsl, OCHAIICHHAs
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHNEM (TIPOCKTOP, 3BYKOBasi CUCTEMA).
ObecrieueHue caMOCTOSTETLHON paOOTHI: TOCTYI B ceTh HTEpHET, J0CTYIT K peKOMEHI0BAaHHOMH
JUTEpaType.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa




1. Hupouka A.1., Kyp6aros JI.H. ®otosnekrponuka. B k. bazoBrle nekuuu no 3nekrponuke. T. 11
TeépnotenbHas snekTpoHuka. ¢. 206 - 294. M.: Texnocdepa, 2009, 608 c.

2. @unaués A.M., Tayoxun N.U., Tpuimenko M.A. TeepaotenbHas ¢poTosnekrponuka. Puzndeckue
ocHOBBL.— M.: ®u3marknuura, 2007. — 384 c.

3. ®unaués A.M., Tayoxun U.U., TpumenkoB M.A. TBepaoTenbHas (OTOIEKTPOHHUKA.
dotopesuctopsl U GororpuéMHbie ycrporicTBa.— M.: @u3markaura, 2012. — 368 c.

4. @unaués A.M., Tayoxun N.U., Tpuimenko M.A. TeepaorenbHas ¢oToanekrponuka. Poroauonbl.—
M.: ®usmarknura, 2011. — 448 c.

5. Ilonomapenko B.I1., ®unaués A.M. MudpakpacHas TeXHUKA U dJEKTPOHHAs ONTUKA.—M.:
®usmarknaura, 2006 - 336 c.

JomnonHurensHas aureparypa
1. ®unaués A.M., Tayoxun U.U., Tpumenko M.A. CoBpeMEHHOE COCTOSTHUE U MarucTpaibHbIC
HaNpaBJICHUS Pa3BUTHUS TBEPAOTEIbHON (OTOINMEKTpOHUKU. — M.: @usmarkuura, 2010. — 128 ¢
2. CuzoB @.®. OoTOANMEKTPOHUKA IJISI CUCTEM BUACHUS B HEBUIUMBIX» y4acTKax crekrpa. Kues:
Axanemnepuonuka, 2008, 460 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YHOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTMH, BKIIIOYAsA ACMOHCTpPALUTO HpeBCHTaHHﬁ.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalImuil JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, AOKEH HAYYUThCS IPUMEHATh TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIUHBL,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepwalia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMpIx CTyJIeHTaM Ha 3aHATHAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS TMOHMMaHMS U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUs OTIEIBHBIX TEM, BOIPOCOB, CIEMyeT OOpaIiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymbrate wu3ydeHus aucUMIUIMHBI «OCHOBBI pabOTBl TMPHEMHHKOB ONTHYECKOTO H3ITYYCHUS»
00yJaromuiicst JOmKeH:

3HATb:

- ¢usnueckue OCHOBBI paboThl NpUEMHUKOB onTudeckoro usnydenus (DI), doronpuémunix
ycrpoiict (PITY);
- obnactu npumenenus: OI1 u OITY;
- npeaensHble mapameTpsl OII u OITY;
- COBPEMEHHOE COCTOSIHUE, HAYYHO-TEXHHUUYECKHE MpoOsIeMbl U iepcrieKTHBbI pa3Butus OI1.
yMeThb:

- OLIEHUTH U apryMeHTHpoBaTh npuMeHenue OII npu penieHny KOHKPETHBIX 3a/1a4;

- monmy4arb uHpopmanuio ¢ I u OIIY u e€ aHanM3NPOBATE;

- OIIPENENATh NPEAEIBHBIN U pEaNbHO AOCTHXUMBIA ypoBeHb apameTpoB OII.
BJIaJeTh:

- 3HaHUSAMU 1 HaBbIKamMu paboTel ¢ OI1 u GI1Y npu perieHnn BOZHUKAIOUINX 33134,
- METOJJaMH TPOBEACHUSI FKCIIEPUMEHTAIBHBIX pa0OT MPH MOUCKE U CO31aHUU HOBBIX TUMOB DII.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Ha xakue 9acTH CeKTpa JeIUTHCS ONTUYECKUI TNana3oH U3ITyueHHs?

2. Oco6ennoctu UK obmactu criekTpa ONTUYECKOTO JUara3oHa.

3. CBoiicTBa paBHOBECHOTO (KBa3MPAaBHOBECHOT'0) U3JTyHUECHHUS.

4. 3axon Kupxroda ans uzimydeHus.

5. Tennenuuuy pa3BUTUS IPUEMHUKOB U3JIYyYEHUS.

6. Uem oTnuyaeTcs MPUEMHUK U3Ty4YeHHS (PaJlioMeTp) OT MPHUEMHUKA H300paKeHus1?

7. HailTu Bsi3p MEXIy HMHTEIPAJBbHOM M MOHOXPOMATHMYECKOM YyBCTBUTENBHOCTSIMU. llomyuuts
BbIpaxkeHue 111 ko3 duuunenra ncnoipzopanus OII..

8. Uto takoe «benblit» mrym? [lepeuncanTs OCHOBHBIC LIYMBI, OrpaHnyuBaromue mopor OI1.
9. OTnune MUHUMAJIBHO 0OHAPYKUMOM MOITHOCTH OT mopora PII.

10. U3 kakux marepuanos usrorosisitor OII mis YO, sBuaumoit u UK obnacteii cnexrpa?
11. HazoBuTE OCHOBHBIE TNIOTHOCTH BEPOSITHOCTH UCIIOIb3yEMBIE B ()OTOIIEKTPOHUKE.




12. Yem omnmuaercs yCpeJHEHHE 1O BPEMEHH OT YCpeqHEeHHs 1o aHcamOnio? B kakom mporecce
cpeaHee 1o aHCaMOIII0 PaBHO CPEIHEMY 0 BpEMEHU?

13. Ha3oBure MeXaHM3Mbl BO3HMKHOBEHHS IOYMOB: TEIUIOBOTO, JpoOOBOro, (OTOHHOTO,
reHepalMOHHO-PEKOMONHAIIMOHHOTO.

14. Ouenure cpeaHuil KBaapaT MOLIHOCTH (POTOHHOTO IIyMa B MHPEAEIbHBIX CIIydasX BBICOKHX U
HU3KHUX YacCTOT.

15. Yro takoe ko3 dunuent nryma OI1?

16. Kakue Ob1BatoT pexkxuMsbl peructpanuu curnaia OI17?
17. Yro Takoe mopor (Ioporopast 4yBCTBUTEILHOCTE) DI1?
18. Kakum obpazom Haxoxasat nopor OII.

19. Korma wucnonb3yercss NpUONMKEHUE OBICKTPOHEUTPAIBHOCTH TMpPHU PEIICHUH 3alauu 0
(OTOINEKTPUUECKUX SABICHUAX B TBEPABIX Tenax?

20. Korna ncnone3yercst npuOIMmKeHHEe IeKTPOANHAMUYECKON CTAllMOHAPHOCTH MIPH PELICHNH 3a/1auH
0 (hOTODNIEKTPUUECKHUX SIBICHUSAX B TBEPABIX TENax?

21. Yro Takoe BpeMs )KH3HH HEPaABHOBECHOTO HOcUTeNs 3apsaa’? HalTu ceueHue 3axsara cBOOOTHOTO
HOCUTEJS 3apsifia Ha KYJIOHOBCKUH LIEHTP.

22. Mex3oHHasT pexkoMOWHANMs. 3aBHCHMOCTh KOd((UIMEHTa pPEKOMOMHAIMU OT MapaMeTpoB
KpHCTaIa.

23. PexomOuHanus yepes jokanbHeie coctostaus. @opmyna [oxnu-Puaa.
24. JIuneiinas penakcauys 3eKTPONpOBOAHOCTH. OCHOBHBIE CBOWMCTBA.
25. KBagparnunas penakcauus 31eKTponpoBOoAHOCTH. OCHOBHBIE CBOWMCTBA.

26. HaiitTn cranuoHapHyI0 MOHOIOJSPHYIO (POTONPOBOAMMOCTH 0e3 yuéra IOBEPXHOCTHOM
pEKOMOWHAIIHH.

27. ®dusndeckuii cMbIch ko3dduimenTa GoToINMEKTpHUUECKOro ycuieHus ¢porope3nctopa. MexaHu3M
YCHJICHHUSL.

28. ®OTOPE3UCTOP C HAKOIUICHUEM CUTHaNa. MeXaHu3M HAKOILJICHUS.

29. ®orosxc. [Ipupona Bo3HuKHOBeHUs. UTO HE0OX0MuMo 11 HaOmroneHus: hoTodc?

30. ®ororanpBannueckue OII. 3aBUCIMOCTh TEMHOBOTO TOKA OT IMTAPAMETPOB MOy IPOBOTHUKA.
31. DnexTpuueckas SKBUBAJICHTHAS CXeMa P-II TIepexoyia. YaenbHast EMKOCTb.

32. BAX peasibHOTO HOITYIPOBOAHUKOBOTO TMOAA.

33. Pexumbl pabOTHl  TOMYNPOBOAHUKOBOTO (horodnmemenra. OOmme CBOHCTBA H  OTIUYUS
(hOTOBOJIBTANUECKOTO ¥ (DOTOTUOAHOTO PEKUMOB.

34. JlaBunnslie potomuons (JID/). Mexannsm odpazoBanus naBunbl. Ctpykrypa [TD/I.
35. Koappunment ymuoxenust JIO/. [Ipenenbusie cnydan (=0 u =).
36. ymsr ymHoxxenus JID/I.

37. Ceepxpemérku (CP). Knaccuueckue n kBantoBbie CP. Uem o0yciioBiieHbl 0COOCHHOCTH PabOTHI
npudopos Ha CP.

38. ®uznueckue npuHUUIBI paboTel DI Ha cBepXpemETKax.

39. IlonynpoBoaHUKOBbIE MaTepuansl st OIL.

40. Texnomnorust co3nanusi GOTOUYBCTBUTEIBHBIX JIEMEHTOB.

41. Ilpusectu 6mok-cxemy porosamuccuonnoro OII.

42. Bnusnue npumecu Ha 3(peKTuBHOCTD paboThl PoToKaTONAA.

43. HaiiTu KBaHTOBBIN BBIXOX ()OTOIMHUCCHH MOTYIIPOBOJHHKA.

44. O6mue cBoiicTBa u pa3nuuns kinaccuaeckux u OIC-hoToKaTomos.

45. CoOTHOILIEHUE MEXTY SHEPreTUIECKUMH U CBETOBBIMU €INHHUIIAMHU.

46. IIpuHumn padoTsl HOTOIIEKTPOHHOTO yMHOXKUTENS (DPIY).

47. Haiitu xoagpuunent ymHoxeHus: OIY.

48. Kananpabiii OIY.

49. N36prTounbIe 1IyMbl OOY.

50. DnexTpoHHO-ONTHYECcKU TipeoOpazoBarens (DOII). [Ipunuun gercTBus.

51. Ucnonbs3oBaHne MUKPOKaHAJIBHBIX U BOJIOKOHHO-oNTHYecKue mactud B JOI1.
52. Kakue ¢usuueckue SBICHUS HCIOIB3YIOT ISl CO3JAHUS TEIUIOBBIX MPUEMHHUKOB H3IIy4CHUS
(TITN)?

53. VYpaBHenue temnooro 6amnanca TTIN.

54. Temneparypusiit mrym TIIN.

55. TennoBoe CONpPOTUBIICHUE TIPH PAAHAIIMOHHOM TETIIOOOMEHE.



56. bomoMeTphl MOTYIPOBOIHUKOBBIE U CBEPXITPOBO/ISIIINIE.

57. PagrauOHHBIN 2IEMEHT. J[MHAMUYECKOE COIPOTUBIICHUE.

58. Tepmoanekrpuueckuii oxnaautens (TD0). JlobporHocts TDOO.

59. Ipupona nuposnekrpuueckoro dddekra. [Tupornekrpuueckuii KOdQPUIMECHT.

60. OcobeHHOCTH pabOTHI MUPOITEKTPHUUECKOTO TPUEMHHUKA U3TTYUCHHUS.

61. CpaBHeHHEe PsAMOTO MpUEMa (JIETEKTUPOBAHNA) U T€TEPOAUHHOTO MPUEMA U3TYUEHHS.
62. Muxpokpuorennsie cuctemsl (MKC) oxnaxxnenus: OII. Hukn Crupnunra.

63. TeHaeHIMU PA3BUTHS TPUEMHUKOB N300PaKCHUSI.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszenaM y4eOHOH MporpamMel, a
TaKKe 110 OCHOBHBIM BOITPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
WCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XXEHHAs! CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NPOOJIIEeMBI B
HECTaHIAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOM M JOTOJHHUTENBHOHM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX U HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOJTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CHCTEMaTU3UPOBAHHbBIE, IITYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIAJICHUE MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(GECCHOHANBHBIX 331a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIAPTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOMOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUILITHBI;
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHHUIX 0 U3ydaeMoOi
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMocCTosTelbHAas paboTa Ha MPAKTUUYECKHUX, JaOOpAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3MPOBaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 0ObeMe
y4eOHON MpOrpaMMel;
*  HCHOJIb30BaHHE HAyYHOM TEPMUHOJOTMM, CTHJIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BJaJICHUEC MHCTPYMEHTAapHeM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHANBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIBHO peIllaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;
* YCBOCHHME OCHOBHOW W JIOTOJIHUTENBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,
* yYMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHUEMIMAX M HANpaBICHHUIX MO H3y4aeMOU
JUCLMIUIMHE U JaBaThb UM KpPUTHUYECKYH OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);
* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUAX, CHCTEMaTHYECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;



* HCIOJIb30BaHHE HAyYHOH TEPMUHOJIOTHH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AWCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBI;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! POrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HUHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33Ja4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
IMCIMIIMHE M JaBaThb WM CPaBHUTEIbHYIO OIICHKY; AaKTHBHas caMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHATHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU, CTUIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0KCHHUEC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMEHTapueM YYEeOHOH IWCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEHICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MPUMEHSTH THITOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocCToOsTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  HUCIOJb30BaHUE HAaydHON TEPMMHOJOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIAQJCHUE HHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNLMAX M HAIpaBICHUIX 10 U3ydaeMoi
JUCLUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM NpenojaBaresii Ha NPAKTUUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

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

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHIOBAHHON Y4eOHOMH MPOrpaMMOi TUCIUILTHHB;

*  HCIOJIb30BaHHE HAy4dHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

* cnaloe BIaJeHHE HMHCTPYMEHTapHeM Yy4eOHOW IUCLUMIUIMHBI, HEKOMIIETEHTHOCTh B PELICHHH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEYMEHHUE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMNUMAX M HalpaBICHUSIX H3yyaeMOoi
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3a/laHUN.



2 6amta — (HEYIOBJIETBOPUTEJIBHO):
* (parmenTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HAaHUSl OTJCJBHBIX JUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILINHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE TPyObIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBepenun auddepenurpoBaHHOro 3adera obOydarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarotoBky. Onpoc obyuaromierocs 1o OmIeTy He JA0JKEH IPEBBIIATh ABYX aCTPOHOMHYECKHX YacOB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



