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: SHGKTpOHHKa 1 HAaHOQJICKTPOHHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

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 paboTbl NPHUEMHHKOB ONTHYECKOTO M3ITydeHHs" MpedycMarpuBaeT H3yueHHe (QU3MUECKHX
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;
- 03HaKOMJICHHE ¢ (OTOMPHEMHBIMU ycTpoiicTBaMu (KOHCTPYKIUS, CHCTEMBbI TEPMOCTATHPOBAHHUS; 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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uH(pOpMaNNIO 00 aKTyalbHBIX Pe3yibTaTaX MCCIIEIOBAHUHN B
paMKax TemaTHueckoi o0macTh cBoed npodeccruoHaTbHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |ABJIEHUH M MPOLECCOB, OLEHUTh KavyeCTBO pa3pabOTaHHOMN
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, TOy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

3HAThb!
- (usmueckne OCHOBBI pabOTHl TNPUEMHHUKOB onTuueckoro wanydeHus (®@II), doronpuéMHbIx
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 ®otonHble PITY HAa 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 (oronpuémuukoB (PII) B coBpemeHHoli Hayke u TexHuke. OcobeHHOCTH
undpaxpacuoit (MK) obnactu cnekrpa. @u3nyeckre MPUHIMIIEI PHEMa ONTHYECKOTO H3TYYCHUS.
@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 OII. Mogens mymoB ®@II. TemnoBoil mym. J[poOoBOii, TOKOBBIA M H30BITOUHBIC HIYMBI.
I'eHeparMOHHO-PEKOMONHAIMOHHBIN  IIyM. @DIyKTyallud TEeMIEepaTypbl U CBETOBOTO IOTOKA.
MunumanbHast 0OHapyKUBaeMasi MOILHOCTb.

4. ®oTO3MUCCUOHHBIE (POTONPUEMHUKHI

®oronnsie ®II Ha ocHOBe BHyTpeHHero (orodpdexra. HepaBHOBeCHbIE HOCHUTENH 3apsja.
Ksazuyposau @epmu. dDenomeHosormueckoe onucanue (oronpopoaumoctu. Koadduiument
(OTOAIEKTPHUECKOTO YCHJICHUS (OTONPOBOTHHKA. [MpousBenenne Kod(ppunmeHra
(OTOANEKTPUUECKOTO YCHJICHUS HAa LIMPHHY TIOJOCH (DOTONPOBOAHMKA. PeXMM «BBITATMBaHUS
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, W3ydalIuid AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, AOKEH HAYYUThCS IPUMEHATh TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHUs AUCIUILIMHBI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMpIx CTyJIeHTaM Ha 3aHATHAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMAaHUS M3yd4aeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®Du3MKa NEePCIEeKTUBHBIX TEXHOJIIOTUI: MUKPO- U HAHODJIEKTPOHHKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

kBaTuuKkanus: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHUH M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHOMN
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymbrare wu3ydeHus aUCHUIUIMHBI «OCHOBBI pabOThl TPUEMHUKOB ONTHYECKOTO  H3ITYUCHHSD
00yJaromuiicst JOmKeH:

3HATb:

- (usmueckne OCHOBBI pabOTHl TNPUEMHHUKOB onTuueckoro wanmydeHus (®@II), doronpuéMHbIx
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 1enpl0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC 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 BSI3b MEXAY HWHTEIPAIBHOM M MOHOXPOMATHYECKOW 4YYBCTBUTENBHOCTAMM. Ilomyunts
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 BPEMEHU OT ycpelHeHHs 1o aHcam0Omio? B kakom mporiecce
cpeaHee 1o aHCaMOIII0 PaBHO CPEIHEMY 0 BpEMEHU?

13. Ha3oBure MeXaHH3Mbl BO3HHMKHOBEHHS IIyMOB: TEIIOBOTO, JApOOOBOrO, (HOTOHHOTO,
reHepalMOHHO-PEKOMONHAIIMOHHOTO.

14. Ouenure cpeqHuii KBaJpaT MOIIHOCTH ()OTOHHOTO IIyMa B TNPEENbHBIX CIy4asX BBICOKHX WU
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 wucnosib3yercss NpUOIIKEHHE 3JIEKTPOHEHTPATbHOCTH MPH PEUICHUW 3aJadu 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 *KU3HU HEPaBHOBECHOTO HocHTels 3apsiga? HaliTu cedenue 3axBara cBOOOIHOTO
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. ®usuveckuii cMbICI KodQuimeHTa (HOoTOdIEKTPUIECKOro ycuineHus: portopesrcropa. MexaHnsm
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 paboOThl TONYNPOBOAHUKOBOTO (orodneMeHta. OOImMe CBOWCTBA W OTIMYHSA
(hOTOBOJIBTANUECKOTO ¥ (DOTOTUOAHOTO PEKUMOB.

34. JlaBunnslie potomuons (JID/). Mexannsm odpazoBanus naBunbl. Ctpykrypa [TD/I.
35. Koappunment ymuoxenust JIO/. [penenbusie cyvan (1 =0wu [1 =1 =[1).
36. ymsr ymHoxxenus JID/I.

37. Ceepxpemérku (CP). Kiaccuueckue u kBantoBsie CP. UeM 00ycnoBIeHBI 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 ¢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 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):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKKe 110 OCHOBHBIM BOITPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHUE ero 3(pQPeKTHBHO
WCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHU peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs 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 HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(GECCHOHANBHBIX 331a4;
*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUILITHBI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOPaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, INIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,
* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLHUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUYECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;



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

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

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTOYHO MOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH MporpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH T'PAaMOTHOE, JIOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO HPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA HA BOIIPOCHI, YMEHHUE JEJIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
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, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
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

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

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

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

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

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
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;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

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



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

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIMYUE B OTBETE TI'PYyOBIX
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 MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu nposenenun auddepeHurpoBanHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMiIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



