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)

10 JMCHMILIMHE: [IpuOops! MOTYIIPOBOJHUKOBOW MUKPO- U HAHOAIIEKTPOHUKHU
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

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

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: B.B. BeiopkoB, kaHa. ¢pu3.-MaT. HayK, CTapIIni HAYYHBIH COTPYIHUK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl HAHOAIEKTPOHUKH U KBaHTOBBIX KoMIbioTepoB 30.05.2022



AHHOTANMA

Kypc "IIpubopbl momynpoBOIHUKOBOH MHUKPO- M HAHOIJIEKTPOHUKU" NMpe3Ha3HA4YeH JaTh NPEACTaBICHUE O
HMPUHINIIAX paOOThl COBPEMEHHBIX U MEPCIEKTUBHBIX MPHOOPOB MUKPO- U HAHOZJIEKTPOHHKH.

VYkazaTh Ha OCHOBHBIE (P3UUECKHE MTPOIIECCHI, KOTOPBIE ONPEENSIOT PaboTy IpUOOPOB.
PaccMmoTpeTts pa3nuyHbie METOIBI 1 MOJEIH ISl pPacyeTa XapakTePUCTHK IPHOOPOB.

3a1auyl UCIMIUTHHBL

* O3HAaKOMJICHHE C IPUHLUIAMU pabOTHl OCHOBHBIX NPUOOPOB MUKPO- M HAHODJIEKTPOHUKH;
* JIaTh HaBBIKM pacyeTa XapaKTepUCTHUK IPHOOPOB;

* paccMOTpeTh NEePCIEKTHBHBIE MPHOOPHI, pabOTaIONIME HA HOBBIX (PH3MUECKUX MPUHIIUTIAX.

[To pe3ynbraraM 0cBOEHUS Kypca CTYJIEHT JOJKEH:
3HaTh:
- (pu3Hueckre NPUHIMIIEI paO0THl COBPEMEHHBIX U TIEPCIEKTHBHBIX TPUOOPOB MUKPO- M HAHOAJIEKTPOHUKH.

YMeTh:

- BBHIOWpaTh MOAXOSIIYI0 MOJAETh JUISI pacueTa XapaKTepUCTHK TpUOOPOB € ydeToM obiactu ee
MPUMEHUMOCTH.

Bnaners:
- CIIOCOOHOCTHIO COBEPIIICHCTBOBAHUS CYIICCTBYIOIINX MPUOOPOB U KOHCTPYHPOBAHUS HOBBIX IIPHOOPOB.

Tewmsl u paznensl Kypea:
. OcHOBHBIE CBeJIeHUS 13 (YU3UKHU TIOTYIIPOBOIHHUKOB.
. 'maponnHaMuueckne, KIIaCCUIeCKNE KNHETUIECKUE MOJISIIH U KBAHTOBBIE MOJICIIH.
. Teopus p-n nepexoaa.
. KoHTaKT MeTamI-monynpoBoIHUK.
. 'ereponepexonpt.

1

2

3

4

5

6. bunonsipHble TPaH3UCTOPHI.
7. llonessle Tpan3uctopsl Ha ocHoBe MOII-cTpykTyp.

8. Huzkopa3mepHbIe CTPYKTYpBI.

9. HoBble npyHLHUITBI Pa0OTHl M KOHCTPYKIMK TPUOOPOB HAHOAIEKTPOHHUKH.
1

0. KBaHTOBBIE KOMIIBIOTEPHI M KBAHTOBAsI KOMMYHUKAIIHS.
1. leau u 3apauu

eap AUCUMNIMHBI

- AaTb OPCACTABICHUC O IPUHIMUIIAX pa60TI>I COBPCMCHHBIX U TMNCPCICKTUBHBIX HpI/I60pOB MUKpPO- U
HAHOJJICKTPOHUKHU;

- YKa3aTh HA OCHOBHbIE (PM3UYECKHE MIPOIIECCHI, KOTOPBIC OMPEIENIIOT pPaboTy IPUOOPOB;
- PacCMOTpETh Pa3INYHBIC METO/IBI M MOJICIIN JUISl pacueTa XapaKTepPUCTUK ITPUOOPOB.

3anauu QUCHUTNIHHBI
* O3HAaKOMJICHHE C IPUHIUIAMU pabOTHl OCHOBHBIX NPUOOPOB MUKPO- M HAHOAJICKTPOHUKH;
* JIaTh HaBBIKM pacyeTa XapaKTepUCTHUK IPHOOPOB;
* paccMOTpeTh NEePCIEKTHBHBIE MPHOOPHI, paboTaIONINe HAa HOBBIX (PH3MUECKUX MPUHIIUATIAX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[1K-1 Cnoco6nen manuposars u nposoauts  ([IK-1.1  Bmageer  QyHaameHTanbHBIME - TOHATHAMH,
Hay4HBbI€ DKCIIEPUMEHTHI (B N30paHHOM 3aKOHaMHU U TEOPUSMHU COBPEMEHHOM (pU3HKU




npeaMETHOM obnacty) u (unu) teoperndeckue |[1K-1.5 Buageer HaBelkamu — Ge30macHOd  paboThl ¢
(aHaIMTHYECKHUE U HMUTALMOHHBIE) COBPEMCHHBIMH  HAy4YHBIMH  TpuOOpaMH ¥ JAPYTUM
HCCIIEIOBaHHUS IKCTIEPUMEHTAIILHBIM 000PY/I0BaHUEM

[IK-3.1 3naer npuHOMIIEI PabOTHI M JHAana3oHbl pabounx
[apaMeTpoB HCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

IK-3.2 3naer o0macTy W KPUTEPUHU TNPUMEHHUMOCTH
[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
nozaxozsiee 000py10BaHHE, UHCTPYMEHTBI M1 |OLIEHMBAaTh TOYHOCTb IMPUOIMIDKEHHBIX  AHAIUTHYECKUX
METO/IbI UCCIIEOBAHUM IS PEIICHHS 3a0a4 B |METOAOB BBIYMCICHHIMA

M30paHHOM NpeMEeTHOI o0nacTu [IK-3.3 YmMmeer npou3BOANTE OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIUMCIHUTENHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0beMa
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- (usnyeckne nNPUHOMIBI PAOOTHI COBPEMEHHBIX M IEPCHEKTUBHBIX NPUOOPOB MHKpPO- U
HaHODJIEKTPOHHUKH.

YMETB:
- BBIOMpATh TOAXOIAIIYIO MOJENb JUIsl pacdeTa XapakTepUCTUK NPUOOPOB € ydeTroM oOmacTu ee
[IPUMEHUMOCTH.

BJIaJIETh:

- CIOCOOHOCTBIO COBEPLICHCTBOBAHMS CYLIECTBYIOUIMX IPHUOOPOB M KOHCTPYMPOBaHMS HOBBIX
npuOOopoB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 OcHOBHBIE ~ cBemeHUsI U3 (DU3HKH ) 9
HOJIYIIPOBOJHHUKOB.
I'mpponunamuyeckue, KJIACCUYECKHUE
2 KMHETUYECKHE MOAETM W KBAaHTOBBIC 4 8
MOJEIIN.
3 Teopwus p-n nepexoza. 2 9
4 KoHTakT MeTaI-nonynpoBOIHUK. 2 8
5 I'eTeponepexonsl. 2 9
6 bunonspHble TpaH3UCTOPBI. 4 6
7 [loneBble  TpaH3UCTOPHI Ha  OCHOBE 4 7
MOII-cTpykTyp.
8 Huzkopa3mepHbie CTPYyKTYpHI. 4 6
Hossle IIPUHLIUIIBI paboTHI u
9 KOHCTPYKIIUH puOopoB 4 6
HAHOYIEKTPOHUKHU.
10 KBaHTOBBIE KOMIIBIOTEPHI M KBaHTOBAs ) 7
KOMMYHHMKALUS.
Nroro gacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. OcHOBHBIE CBeIeHUS U3 (PU3UKH MOTYTPOBOIHUKOB.

OcHOBHBIC CBeIeHUS U3 (PU3MKH MOTYIIPOBOJHUKOB: 30HHAS CTPYKTYpa, 30HHAS JUarpaMma, 3aKOHBI
JUCTIEPCHH DJIEKTPOHOB M JIBIPOK, CTATUCTHKA, MPHUMECH, MEXaHU3Mbl pacCesHUsi, TeHeparus U
peKoMOuHAIHSI.

2. rI/I,E[pO,Z[I/IHaMI/ILIeCKI/Ie, KIIaCCUYCCKHEC KMHCTHUYCCKHNEC MOACIIN U KBAHTOBBIC MOACIIN.

lupponuaamudeckue  mopenu  (nuddy3noHHO-ApeiidoBbIe  YpaBHEHHUs),  KIaCCHYECKHE
KMHETHYecKne Mozaenu (ypaBHeHwe bonbpimana, ypaBHeHue BiacoBa), KBaHTOBBIE MOAEIH
(ypaBuenue Jlannayspa-brortukepa). YpaBuenue [lyaccoHa anst caMoCOTIacoBaHHOTO OIS

3. Teopus p-n nepexoaa.

P-n mepexon: Bwicora Oapbepa, o0OeqHEHHBIE O0O0NAacTH, BOJIBTAMIIEPHAs XapaKTEPUCTHKA
(xBazuypoBHH DepMH IMEKTPOHOB U JBIPOK, hopmyna [lloknm). BricokoyacToTHBIE CBOWCTBA p-n
nepexoza.

4. KoHTakT MeTaJI-NIOIYTPOBOAHHUK.

Konrakr meramn-nonynpoBogHuk. Omuueckuit koHTakT. Kontakt IIoTTKH: OOEIHEHHBINH CIIOWM,
s¢pdpext UlorTku. Bonpr-ammepHble XapakTepUCTHKH KOHTakTa ILIIOTTKH: TEpMO3JIEKTPOHHBIH,
PEKOMOMHAIIMOHHBIN M TYHHEJIbHbIE TOKH.

5. T'ereponepexonpl.
I'eTreponepexonsl, UX CBOMCTBA U IPUMEHEHUS.
6. bunossipHele TPaH3UCTOPBI.

bunonspusie  TpaH3ucTOophl. BosbramnepHble  XapaKTEPUCTHKM  OWIOISIPHOTO  TPaH3UCTOpA.
Koadhdunuent ycunenns Toka, yactora oTcedku. [ erepocTpykTypHble OMTIOISPHBIE TPAH3UCTOPHI.

7. llonessle Tpan3uctopsl Ha ocHoBe MOII-cTpykTyp.

[loneBrie Tpansuctopsl Ha ocHoBe MOIl-ctpykryp. OO6pa3oBaHHE€ WHBEPCHOHHOIO CJOS,
BOJIbT-aMIIEpHbIE  XapaKTEPUCTUKM, BbICOKOYACTOTHBIE  CBOWCTBAa, II0JIeBasi  3aBUCHUMOCTh
MOABMXXKHOCTH, 3¢ ¢ekThl aerpananuu. [loporosoe HampshKeHUE, MOAIIOPOTOBBI M HaINOPOTOBBIMA
pexkuMbl paboTsl. DddexTs KopoTKoro kaHaina. IloneBsie TpaH3UCTOPHI Ha MOIIOKKE KKPEMHHUH Ha
H30JIATOPEY.

8. Huzkopa3mepHbIe CTPYKTYpBI.

Huskopa3MepHble  CTPYKTypbl: KBAaHTOBBIC SIMbI, KBaHTOBBIC HHUTH, KBAHTOBBIE TOYKH.
HckyccTBeHHBIE CTPYKTYphl M TPUPOTHBIE CTPYKTYypBI: KpPEMHHEBBIE HAaHONPOBOAA, TpadeH,
YIJIEpPOIHbIE HAHOTPYOKH, ByIIepEHBI, MOJICKYJIBI.

9. HoBble npuHIMIEI pabOTH U KOHCTPYKIIUH IPUOOPOB HAHORIEKTPOHHUKH.



HoBble nmpuHImnel paboTsl U KOHCTPYKIUH NPUOOPOB HAHOZJIEKTPOHHUKH: TYHHEIbHbBIE CTPYKTYPHI,
CTPYKTYpPbl C PE30HAHCHBIM TYHHEJIHPOBAHUEM, HHTEP(EPECHUHOHHBIE CTPYKTYpPbI, CTPYKTYPHI C
OJHOMEPHOW M HOJb-MEPHOM IPOBOAMMOCTBIO, OJHONIEKTPOHHBIE CTPYKTYPbl, CIHMHOBBIE

CTPYKTYpBHI.

10. KBaHTOBEIC KOMIIBIOTCPBI U KBAHTOBASI KOMMYHHWKAIIUA.

KBaHTOBBIC KOMIBIOTEpHI: KBAHTOBBIE AJTOPUTMBI, KBAaHTOBBIC OWTHI, 3aIllyTaHHBIE COCTOSHUS,
JEKOTEPEHLNs, TEOpPEMA O 3alpeTe KIOHUPOBAHUS KBAHTOBOM CUCTEMBI, YHUBEPCAJIBHBIM KBAHTOBBIN
KOMIIBIOTEP, CTPYKTYPBI TBEPAOTEIbHOIO KBAHTOBOIO KOMIIbloTepa. KBaHTOBas KOMMYHUKaIUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUIHBIM 000pya0BaHIEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. 3u C. ®usuka moaynpoBOJHUKOBEIX MPpHOOPOB. B 2 Tomax. - Mocksa: Mup, 1984
2. 3eerep K. ®usuka nomaynpoBogHukoB. - Mocksa: Mup, 1977
3. Maremarudeckoe 1 KOMIbIOTEpHOE MoaenupoBanre HanocucteM / JI. B. Herpos, A. 1O0. O3épun, .
A. CBunioB, B. B. Beiopkos, A. A. Opnukosckuii, M. A. CemenuxuH. - U3narenscteo MOTH, 2011
4. Hanosnekrponuka / K.A. Banues, B.B. Beiopkos, B.A.I'puguun, B.I1. Iparynos, A.A.Kokun, WU.T.
Hewnssectnsiii, A. A. Opnukosckuit, FO.C. [Iporacos, U.A. CemenuxuH. - Uza. MBTY uM. baymana,
2009

JomnonHurensHas auTeparypa
1. Bamues K. A. KBaHTOBBIC KOMITBIOTEPHI U KBaHTOBBIE BhruuciieHus // YOH, 1. 175(1) - cc. 1-39,
2005.
2. Banues K. A., Boropkos B. B., OpnukoBckuii A. A. KpeMHueBasi HAaHO3JIEKTPOHUKA: IPOOIEMBI U
MEPCIIEKTUBBI // YCIeXu COBPEMEHHOM PaInO3NEeKTPOHUKHY; BHIIL 6. - cc. 7-22, 2010.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://en.wikipedia.org
2. http://ru.arxiv.org
3. http://scholar.google.ru/

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

Ha JICKIIMOHHBIX 3aHATHUIX UCIIONB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTALUN.

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

CryneHT, TpOCIyIIaBMIMA KypC JIEKIWHA, OJDKEH OBJIAJETh OOIUM TIOHSATHUIHBIM armapaTtoM u
HAY4YUTHCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

YceneniHoe ocBoeHHe Kypca Tpedyer:

1) mocemeHusl BceX JIEKIMA, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM; BEJCHHE KOHCIEKTOB 3aHSATHI;
AKTUBHOE Y4acTHE B OOCYKICHUU JICKITUH;



2) BayKHO AOOWUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleqyeT oOpaiarbcs 3a KOHCYNbTalMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

PaszpatGoTunk: B.B. BriopkoB, kaHa. ¢pu3.-MaT. HayK, CTapIIni HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon n HanMeHOBaHNE KOMITETCHITUH WMuaukaTopbl TOCTYKEHMSI KOMITETEHITUN
[1K-1 Cnoco6nen manuposars u nposoguts  (IIK-1.1  Bmageer  QyHaameHTanbHBIME - TOHATHAMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPHUSIMU COBPEMEHHON (DU3UKH
npeaMeTHOH obnacty) u (unu) teoperndeckue |I1IK-1.5 Biageer HaBblkamMu — 6Ge30macHOM  paboOTHI ¢
(aHaMTUYECKHE U UMUTAITMOHHEIE) COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
HCCIICOBaHUS AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEMOr0 HayYHOTO 000pYy/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
I1K-3 CniocoGeH BbIOMpATh ¥ TPUMEHSTH UCIOJIb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
noaxozsiee 000pyaoBaHNE, MHCTPYMEHTB 1 |OLICHHBAaTb TOYHOCTh NPUOMIKEHHBIX — aHAJUTHYECKUX
METO/Ibl UCCIIEIOBAHUM Ul pelleHHs 3ajad B |METO0B BbIYMCICHUM

M30PaHHON IPEIMETHON 061acTH [1K-3.3 YMeeT Npou3BOIUTH OLIEHKY TOYHOCTH UYMCJIEHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare wmsydeHuss IucHUIUIMHBL «IIpHOOpHI IOMYIIPOBOAHUKOBONH MHUKPO- W HAHOAIIEKTPOHUKH»
00yJaromuiics JOmKeH:

3HATh:
- (usnyeckue nUPUHOMOBI PAOOTHI COBPEMEHHBIX M IEPCHEKTUBHBIX NPUOOPOB MHKpPO- U
HAHOJIEKTPOHHUKH.

yMeThb:
- BBIOMpATh TOAXOIAIIYIO MOJENb JUIsl pacdeTa XapakTepUCTUK NPUOOPOB € ydeToM oOmacTu ee
MPUMEHUMOCTH.

BJIA/1eTh:
- CIOCOOHOCTBIO COBEPLICHCTBOBAHMS CYLIECTBYIOUIMX IPHUOOPOB M KOHCTPYMPOBaHMS HOBBIX
npuOOopoB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nenax mpoBeneHUs TEKYIIErOo KOHTPOJA YCIEBAEMOCTH IPOBOAUTCSA KpPaTKHH ONpOC IO TeMam
HpeAbIIyIICH JIEKIUU.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

BOHpOCLI K 3K3aMCHY:

Kak BozHuKaeT 30HHas CTPyKTypa KPUCTAIIIOB?

[Ipumepsl pea’abHBIX 3aKOHOB AUCIIEPCUH IEKTPOHOB U JBIPOK B MOTYIPOBOJHHUKAX.
Krnaccuueckast 1 KBaHTOBast CTaTUCTHKA.

MexaHHu3MBI paccestHUsI HOCUTENIEH B OIYIPOBOAHHUKAX.

l'enepauus u pexkoMOuHALS.

Hanwucare nuddy3unonHo-apeiigoBbie ypaBHEHUS.

Krnaccuueckast kuHeTrdeckasi MOJIeNIb Ha OCHOBE ypaBHeHHs Bracosa.

AN i

KBanToBas Mozenb Ha OCHOBE ypaBHeHuUs Jlannayspa-brotTukepa.

9. Hanucars ypaBHenue IlyaccoHa st caMOCOIIacOBaHHOTO MOJISI.

10. HaprcoBaTh BOIBTaMIIEPHYIO XapaKTEPUCTUKY P-h TIepexoaa U 00BSICHUTH €€ IPOUCXOXKICHUE.
11. Yro ompenensieT BRICOKOYACTOTHBIE CBOMCTBA P-n miepexona?



12. Yro takoe konTakT [loTTku u apdext lorTkn?

13. KoMIOHEHTHI TOKa B KOHTAKTE€ METAJII-TIOIYIIPOBOIHUK.

14. HapucoBaTh BOJBTaMIIEPHYIO XapaKTEPUCTHKY KOHTAKTa METaJUI-TIOMYIIPOBOAHUK U OOBSICHUTH €€
MIPOUCXOXKICHUE.

15. Kak MOXXHO cO31aTh OMHMUYECKUN KOHTAKT METaJa ¢ HOIYTPOBOJHUKOM?

16. Uro Takoe reTeponepexoabl?

17. IlpuBecT MpuMeEpPHI IPUMEHEHHNS FETEPONEPEXOIOB.

18. Uem 00yci10BIIEHO HAa3BaHUE «OUIIONISIPHBIC TPAH3UCTOPHI» ?

19. BonbsramnepHbie XapaKTepUCTUKN OUIOISIPHOTO TPAH3UCTOPA.

20. KoapuumeHT ycuiieHus ToKa Ui pa3InIHbIX CXEM BKIIOYCHHUS.

21. Yro Takoe yacToTa OTCEYKH U YEM OHA OIpeaelisieTcs?

22. Kakum 00pa3oM reTepoCTpyKTypbl YAYUIIWIA XapaKTePUCTUKH OUIOIAPHBIX TPAH3UCTOPOB?
23. Kak ycTpoeHsl noseBble Tpau3ucTopsl Ha ocHoBe MOII-ctpykTyp?

24. Kaxk BO3HHKaeT HHBEPCHOHHBIN KaHa?

25. Kakue mapameTpsl TpaH3UCTOPOB OMPENEIAIOT BEICOKOUACTOTHRIE CBOWCTBA MU(PPOBBIX CXEM HA MX
ocHose?

26. IIpoucxoxaeHue 1oJIeBoi 3aBUCUMOCTH IIOABMKHOCTH B Pa3IMUHbIX IOJIYIIPOBOAHUKAX.

27. DddexTsl Aerpaanny moiIeBbIX TPaH3UCTOPOB.

28. Uto Takoe MoporoBoe HarpssKeHHUE, TOAIOPOTOBBIN M HATIOPOTOBEIN PEXKUMBI PaOOTHI.

29. YeMm BbI3BaHa HEOOXOJMMOCTH JITUPOBAHUS KOPOTKOTO KaHajga TPAH3UCTOpa Ha OOBEMHOM
MOJIOKKE?

30. YUem BbI3BaH Mepexo/l K TPAH3UCTOPAM Ha OCHOBE MOJIOKKU «KPEMHHH Ha U30JISITOpE»?

31. Yro Takoe KkBaHTOBas simMa?

32. Yro Takoe KBaHTOBasi HUTH?

33. Yro Takoe KBaHTOBasl TOUKa?

34. TlomyunTs KBaHTHl aOCONIOTHOW H JU(QepeHIranTbHOR MPOBOJUMOCTH B  OJHOMEPHOM
IIPOBOJHUKE.

35. 3aKkoH ucniepcur HOCUTENEH B TpadeHe.

36. 3aKoH IUCTIEpCUY HOCHUTEJICH B YIIIEPOIHBIX HAHOTPYOKaX.

37. IlpuBecTu IpUMEpPBI CTPYKTYP C TYHHEJIbHBIMU IIEPEXOJAMH.

38. [IpuBecTH CTPYKTYpBbI C yIIPaBJIIEMbIMU TYHHEJIbHBIMU IIEPEXOAaMU.

39. Yto Takoe pe30HaHCHOE TyHHEIUpOBaHUE?

40. Kak paboTaror nHTepdEpEeHIIMOHHBIC TPAH3UCTOPHI?

41. Kak paboTaroT CIUHOBEIE TPaH3UCTOPHI?

42. YeM 0oTIHYaIOTCA KBAHTOBBIE KOMIIBIOTEPHI OT KJIACCHUYECKUX KOMITBIOTEPOB?

43. Yto Takoe KBAaHTOBBIE AITOPUTMBI?

44. Yro Takoe KBaHTOBbIE OUTHI?

45. Yo Taxoe 3aIyTaHHbIE COCTOSIHHSI KBAHTOBOM CHUCTEMBI?

46. Kaxoit npuHIHUI Ki1accuieckoi Gpu3nky HapyiaeT mapanoke DiiHmrelHa-ITononsckoro-Pozena?
47. Kakoit IpyHIIAIT KI1acCHYecKOr (GU3MKK HApYyIIaeT «Iapagokc O0MObD»?

48. Yto Takoe NeKOTepeHIHs B KBAHTOBOM KOMIIbIoTEpe?

49. JlokaszaTb TeOpeMy O 3alpeTe KIIOHUPOBAaHUS KBAHTOBOW CHCTEMBI.

50. Yem o0yciioBiIeHa CI0KHOCTh MPOLEYP UCIPABICHHS OIMOOK B KBAHTOBOM KOMIIbIOTEpE?

51. IIpuBecTu npuMep CTPYKTYpbl TBEPLOTEIHHOIO KBAHTOBOI'O KOMIIBIOTEPA.

52. Kakum 06pa3oM KBaHTOBasi KOMMYHHKAIHs 00€CTIeYUBAECT CEKPETHOCTh?

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

[Ipumep 1.

1. IIpuBecTu mpumep CTPYKTyphl TBEPAOTEILHOTO KBAHTOBOTO KOMIIBIOTEPA.
2. Kakum 00pa3om KBaHTOBasi KOMMYHHUKaIUsl 00ECIIEYMBACT CEKPETHOCTh?

[Ipumep 2.
1. BddexTh gerpaganuy NoIeBbIX TPAH3UCTOPOB.
2. Yro Takoe moporoBoe HaNpsHKEHUE, ITOATIOPOTOBBII



Kpurepun onennBanus
10 6amnoB — (ITIPEBOCXOHO):

*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ TPEEIbI;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mporpaMMOi TUCITUTUINHEI;

* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEIIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCLHUIUTMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

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

8 6awios — (IIOYTU OTVIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE U IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

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

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

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

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

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHKUE HAyYHOU TEPMUHOJIOIMH (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
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

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



6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOEC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUC HMHCTPyMEHTapuUeM Yy4YeOHOH IUCHMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh HM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCLUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATENIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbI, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCHUIIINHBL

*  HCIOJNIb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IpCTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHUS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTHU OCHOBHOH JINTEPATyphl, PEKOMEHIOBAaHHON Y4eOHOH MPOrpaMMOi TUCIUILINHE;

° HUCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA HAa BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

¢  ciaboe BIAJIEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX W HAIpaBICHUSX H3ydaeMoil
JIMCLMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HWCTOYHHKOB, PEKOMEHJIOBAaHHBIX YYEOHOW MPOrpaMMOin
JIMCIIMILINHBI,

® HEYMCHUC HCIIOJIb30BaThb HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKUX OH_II/I60K;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

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



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

[lpu mpoBeneHnn 5k3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromierocsi o OWJIeTy He JTOJDKEH MPEBBIIATh ABYX aCTPOHOMHUYECKHX YacoOB B YCTHOW U (WIIN)
MUCHMEHHOM (hopMe.



