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: HpI/IeMHI/IKI/I OINITUYCCKOTO U3JTYyUCHUSL
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 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 "llpueMHHMKH ONTHYECKOrO HM3JydeHHs" MpeaycMaTpuBaeT H3ydeHHE (U3NUYECKHMX OCHOB CO3IAaHUSA U
paboThl MPUEMHHUKOB ONTUYECKOTO U3TY4YEHHUS.

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.).

OcHOBHOE cofepxKaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:
1. TerioBbIe TPUEMHHUKHN U3TYUEHUS

2. CnennanusupoBaHHbie TUTBI OIT

3. Metpomnorus OII

4. Mukpoxkpuorennka OII

5. Marepuansl s @I u OITY

1. lean u 3apa4n

Henp AucoMnInHBI
- n3y4eHue (pu3n4eckux OCHOB CO31aHHA U padOThl MPUEMHHUKOB ONTUYECKOTO U3Ty4EHHS.

3amaun QU CHUIIMHBI
. O03HAKOMIICHHE C MPHUHIUIAMH PETUCTPAlMU ONTHYECKOTO HW3IYYeHHS W MpeJelIbHbIMU
rapameTpamMu;
* u3ydeHHe (U3NUECKUX OCHOB pa0OThI (POTOHHBIX U TETUIOBBIX TPUEMHHUKOB U3TyUEHUS;
* o3HaKoMJIeHHE ¢ (poTornpuémMHbIMU ycTpoiicTBamMu (KOHCTpYKIHS, CHCTEMBI TEPMOCTAaTUPOBAHUS; 1
T.1.).

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHYECKUHN aHAIM3 U CHHTE3 HHPOpMAIMK,  |ACHCTBHS 10 PEIIEHUIO 3a/1a4K

HPUMEHSATh CUCTEMHBIN MOAXO 1ist pemieHuss | VK-1.3 PaccmarpuBaeT pasiudHbIC BapHAHTHl PELICHUS

MOCTaBJICHHBIX 3a/1a4 3aj1a4y, OLICHUBAET UX NIPEUMYIIECTBA U HEAOCTATKU
[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH [K-1.1  Bunageer  ¢yHAaMEHTANBHBIMH  TMOHSATHSMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaIMTUYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HAThb!
- (usmueckne OCHOBBI pabOTHl TNPUEMHHUKOB onTuueckoro wamydeHus (®@II), doronpuéMHbIx
ycrpoiict (PITY);
- obnactu npumenenus: OI1 u OITY;
- npeaensHble mapameTpsl OII u OITY;
- COBPEMEHHOE COCTOSIHUE, HAYYHO-TEXHHMUYECKHE MpoOIeMbl U iepcrieKTHBHI pa3Butus DI
YMETb:

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

- monmy4arb uHpopmanuto ¢ I u OITY u e€ aHanM3NPOBATE;

- OIIPENENATh NPEAEIBHBIN U PEaNbHO AOCTHXUMBIA ypoBeHb apameTpoB OII.
BIIAJICTh:




- 3HaHUSAMU ¥ HaBbIKamMu paboTel ¢ OIT u GITY npu penreHnn BOZHUKAIONINX 337134,
- METOaMU IPOBECHHsI SKCIIEPUMEHTANBHBIX Pab0T MpU NOKCKE U CO31aHUM HOBBIX TUTOB DII.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 TemoBele MPUEMHUKN U3ITyUEHUS 6 6 6
2 CrennanuzupoBannbie THITHI OI1 6 6 6
3 Metponorus OI1 6 6 6
4 Muxkpoxkpuorennka PI1 6 6 6
5 Marepuanst gy OIT u OITY 6 6 6
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 8 (Becennuii)
1. TenmmoBble MPUEMHUKHN U3ITyUYEHUS

CobGctBenHass  oronpoBoguMocTb.  OCHOBHBIE — ypaBHeHHs. Penakcaumsi  HEepaBHOBECHOW
NPOBOIMMOCTH M BpeMeHa ku3HU. Ciydaill JIMHEWHOW M KBaJpaTW4HOW pexoMOmHaimu. «Bpems
XKHU3HI» (HOTONPOBOTUMOCTH.

2. CnennanusupoBaHHbie TUTB OIT

[Ipumecnas  ¢ortonpoBogumocts. OcobGeHHOCTH  paboThl. Pexxum  orpannyeHus  (GOHOM.
DOTONPOBOJAVMOCTS ~ peAbHBIX  00pasloB. M3MepeHue crarMoHapHOW (HOTOIPOBOAUMOCTH.
doTope3ucTophl. XapakTepucTHKHU 1 napameTpsl poTtopesuctopos. SPRITE-doropesucrops.

3. Metrponorus OI1

Marepuainst st OI1 1 uX 0OCHOBHBIE CBOICTBA. METOIBI M3TOTOBIICHHSI 1yBCTBUTEIIHHBIX 3JIEMEHTOB.
KoncTpykTHBHOE O(OpMIIEHHE HEOXJIAKIAEMBIX U OXJIaXKAAeMbIX ()OTOPE3UCTOPOB.

4. Mukpoxkpuorennka OII

dotoransBannueckue QortonHsie PII. OOpazoBanme ¢otodnc. Tumbl dorosnc. BonsrammepHas
XapaKTepUCTUKAa M OKBHUBAJIGHTHAs cxemMa p-m  CTpyktypel. @I ¢ p-m  mepexomom.
dotoBonbrandeckuii ¥ GOTOANOTHBIA peXUMBI paboThl. P-i-n ¢oroamonsl. Poroauonsr IloTTkH.
OCHOBHBIE COOTHOIICHUSI. XapaKTePUCTHKH (POTOIUOIOB.

5. Marepunans! g @I u OITY




doTtonnoasl ¢ JNaBUHHBIM yMHOXeHHeM. llpuHiun pabotbl. KoadduumeHT ymHOXKEHUS H €ro
3aBUCHMOCTb OT KOI((HUUIMEHTOB yAApHOM MOHM3anMM. BonbrammepHas XapaKTepHCTHKA.
U36erTounblie mrymel. N-p-i-p v p-n-i-n CTpyKTypBHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heob6xoaumoe o0opynoBaHue Ul JIEKLIUI U MPaKTUYECKUX 3aHATHI: ydeOHas ayAuTOpus, OCHAIIICHHAS
KOMITBIOTEPOM U MYJBTUMEAUHHBIM 000PYIOBaHKEM (IIPOEKTOP, 3BYKOBasi CHCTEMA).

Obecrieuenue caMOCTOSTENTLHON paOdOTHI: TOCTYI B ceTh HTEpHET, J0CTYIT K PeKOMEHI0BAaHHOH
JIUTEpPATYpE.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlupouka A.U., Kyp6aros JI.H. ®otosnekTponrka. B kH. bazoBble eknnu mo 31ekTponuke. T. I1.
TeépmorenbHas snexkTpoHuka. c. 206 - 294. M.: Texnocdepa, 2009, 608 c.
2. ®unaués A.M., Tayoxun U.U., Tpumenko M.A. TeepaorenbHas GpoTodnekTponuka. duzndeckue
ocHOBBL— M.: ®u3marknaura, 2007. — 384 c.
3. ®unaués A.M., Tayoxun U.U., TpumenkoB M.A. TeepaoTenbHast GOTOAIEKTPOHUKA.
dotopesuctopsl u GorornpuéMublie ycrporictBa.— M.: @usmarkuura, 2012. — 368 c.
4. ®unaués A.M., Tayoxun U.U., Tpumenkos M.A. TeepaorenbHas GpoTodnnekrponuka. Doroaunoapr.—
M.: ®usmarknaura, 2011. — 448 c.
5. Tlonomapenko B.I1., ®unaués A.M. MadpakpacHas TeXHUKA U TEKTPOHHAS ONTUKA.—M.:
®duszmarknura, 2006 - 336 c.

JomnonHutenbsHas auTeparypa
1. ®unaués A.M., Tayoxun U.U., TpumenkoB M.A. CoBpeMEHHOE COCTOSTHUE U MarucTpajibHbIe
HaTpaBJICHUS Pa3BUTHUS TBEPAOTEIHHON (POTOIMEKTpOHUKU. — M.: @usmarknura, 2010. — 128 ¢
2. CuzoB @.0. ®0OTONEKTPOHUKA AJISI CUCTEM BHJCHHS B «HEBHIUMBIX» y4acTKax crekrpa. Kues:
Axanemnepuoanka, 2008, 460 c.

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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleqyeT oOpamarbcsi 3a KOHCYNbTallMeH K
MIPENOAABATENIO Ha JICKIIMH WIIH K JOKJIAJYUKY Ha CEMUHAape.



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: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 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 m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON

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

IIOHATUSAMU,

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

[IK-1.3 Brmageer KyapTypoil IOCTAaHOBKM HAy4yHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus AuctuIuinHbl «I[pueMHIKN onTHYeCcKoro U3ydYeHus» o0ydaromuiics JoJKeH:

3HATb:

- (usmueckne OCHOBBI pabOTHl TNPUEMHHUKOB onTuueckoro waimydeHus (®@II), doronpuéMHbIx
ycrpoiict (DITY);
- obnactu npumenenus: OI1 u OITY;
- npeaensHble mapameTpsl OII u OITY;
- COBPEMEHHOE COCTOSIHUE, HAYYHO-TEXHHUUYECKHE MpoOIeMbl U iepcrieKTHBbI pa3Butus OI1.
yMeThb:

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

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

- OIIPENIENATh NPEAEIBHBIN U pEaNbHO AOCTHXUMBIA ypoBeHb napameTpoB DII.
BJIaJeTh:

- 3HaHUSAMU 1 HaBbIKamMu paboTel ¢ OI1 u GI1Y npu permieHny BOZHUKAIOLINX 33134,
- METOJJaMH TPOBEICHUSI FKCIIEPUMEHTAIBHBIX pa0OT MPH MOUCKE U CO31aHUK HOBBIX TUMOB DII.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. Ha xakue 9acTH CeKTpa JeIUThCS ONTUYECKUIN TNana3oH U3ITyuyeHHs?

2. Oco6ennoctn UK obmactu criekTpa ONTUYECKOTO JUara3oHa.

3. CBoiicTBa paBHOBECHOTO (KBa3MPAaBHOBECHOT'0) U3JTyHUECHHUS.

4. 3axon Kupxroda ans uzimydeHus.

5. Tennenuuuy pa3BUTUSA NPUEMHUKOB U3JIyYEHUS.

6. Uem oTnuyaeTcsl MPUEMHUK U3Ty4YeHHS (PaJlioMeTp) OT MPUEMHUKA H300paKeHNs1?

7. HailTu BSI3b MEXAY HWHTEIPAIBHOM M MOHOXPOMATHYECKOW YYBCTBUTENBHOCTAMM. Ilomyunts
BbIpaxkeHue 111 ko3 duuunenta ncnoinzobanus OII..

8. Uto takoe «benblit» mym? [lepeuncanTs OCHOBHBIC LIYMBI, OrpaHnyuBaromue mopor OI1.

9. OTnune MUHUMaJIBHO 0OHAPYKUMOM MOITHOCTH OT mopora PII.

10. 13 kakux marepuanoB m3rotoBisitoT DI s YO, suaumotii u UK obnacreii criekrpa?

11. HazoBuTE OCHOBHBIE TNIOTHOCTH BEPOSITHOCTH UCIIOIb3yEMBbIE B (POTOIIEKTPOHUKE.

12. Yem omnmuaeTcs yCpeOHEHHE MO BPEMEHU OT ycpenHeHHs 1o aHcamOmio? B kakom mporecce
cpenHee Mo aHCaMOIII0 PaBHO CpeHEMY 110 BpeMeHH?

13. HazoBute MexaHU3Mbl BO3HMKHOBEHUS
reHepalnOHHO-PEKOMONHAIIMOHHOTO.

IIYMOB:  TEIJIOBOTO, JpoOoBOro, (PoTOHHOTO,




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.



