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: KBanTOBas 25eKTpOHMKA
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOHN JICKTPOHUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

I'M. 3Bepes, n1-p ¢u3z.-mMart. Hayk, Ipodeccop
A.A. ®omuues, a-p puz.-mar. Hayk, npodeccop

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl KBAHTOBOH deKkTpoHuKH 29.05.2020



AHHOTANMA

Kypc "KBanTtoBasg oanexkrpoHMKa" TMpeaycMarpuBaeT OBIAJEHHE TEOPETUYECKUMH W MPAKTUYECKUMU
MPUHLMIAMHA PaOOThl U MOCTPOCHHUS PA3JIMYHBIX THUIIOB JIA3€POB, MPUMEHSEMBIX IS PELICHHUS Pa3TUYHBIX
(GU3NUECKUX ¥ TEXHOJIOTUYECKUX 33/1a4 B COBPEMEHHOM MHUDE.

3a1auyl UCIMIUTHHBL

* OCBCIICHHE POJIU PA3JIMYHBIX THIIOB JIA3€POB B COBPEMEHHOM MUPE;

* TEOPETUYECKOE U3YUYCHHE OCHOB (DU3MKH JIA3EPOB M NPHHIMIIOB UX TOCTPOCHUS;

* BBINOJIHCHUE IPAKTUYECKUX paboT, HAIIPABICHHBIX HA 3aKpEIJICHHE TTOJyYeHHBIX TEOPETUYECKUX 3HAHHN;
* OBJaJieHUe 0a30BBIMHU 3HAHUSMHU B 00JIACTH PAOOTHI C Jla3epaMy Pa3IUYHbIX THIIOB.

[To pe3ynbraraM 0CBOEHUS TUCIMITIHNHBI CTYJICHT JIOJIKEH:
3HaTh:
Teoperudeckre 0CHOBBI pabOThI Pa3IMYHBIX THUIIOB J1a3epOB U 00JIACTH UX IPUMEHEHUSI.

OcHOBHbIE TOHATHS Jla3epHOW (U3MKM HA PYCCKOM M AHIIMHCKOM S3bIKaX, YTO IO3BOJISIET IOHHUMATh
po(eCCUOHANBHYIO JINTEPATyDYy.

VYMeTs:
[IpumensTh pU3HUECKHE U MATEMATHIESCKHAE METOBI JJII OMMCAHUS pa0OTHI JIA3€POB PA3INIHOTO THIIA.

OKCIUTyaTUpoBaTh  Pa3fMYHYI0  HMCCICOOBAaTeNbCKYID M HCHOBITATENbHYIO — ammaparypy, B  T.U.
CIELUAIU3UPOBAHHYIO.

PabGotathb u pemars MoCTaBICHHBIE 3a/1a4 B HEOOIBIIIOM HCCIIEI0BATEIbCKOM KOJUIEKTHBE.
[IpencraBnsaTh pe3ynbTarThl NPoAeIaHHON pabOTHI.

Bnagers:
Metonamu paboThI cO CIIEUAIN3UPOBAHHBIM 000PYIOBAHHEM.
CriocobamMu HACTPOWKH U IKCILTYaTalluy JIA3ePHON TEXHUKH.

TeMbl 1 pa3zenbl JUCLMILINHBL

. [IpenmMeTr KBaHTOBOU AIEKTPOHUKH U UCTOPUS €€ CTAHOBJICHUSI.

. du3nyeckre 0CHOBBI KBAHTOBOH 2nekTpoHuky. [1lnpuHa u dhopma crieKTpaabHBIX JTHHUH.

. KBaHTOBBIE ycunmuTenu u renepaTopsl. MeToibl CO31aHUsI MHBEPCHOM HACEIEHHOCTH.

. Tuns! na3epos (TBepAOTENbHbIE, Ta30BbIE, BOJOKOHHBIE, IIOYITPOBOAHUKOBBIE).

. Pezonaropsl. [IpocTpancTBEHHBIE U YIIIOBBIE XapaKTEPUCTUKU U3ITyUEHUS JIa3€POB.

. luHamuka u3ityuenus naszepoB. Kunernueckue ypasHeHus. OZHOMOIOBBIN 1 MHOTOMOJIOBBIM PEXUM.
. MeTozne! yripaBieHus U3IydeHus ga3epa. Mogynsust J0OpOTHOCTH.

. OcHOBHBIE HENMHEHHO-oNTHYECKNE 3(PEKTHI U UX IPUMEHeHue. [ eneparys rapMOHUK.

O 00 3 N Ui A W N —

. Meton cuaxpoHmn3anuu Moj. ['eHepaius CBepXKOpOTKUX ((peMTOCEKYHIHBIX ) Ta3ePHBIX UMITYIILCOB.
1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

* OBJAJCHHE TCOPETUUYECKUMH M NMPAKTUYCCKUMH MPUHIUIAMU PaOOTHl U MOCTPOCHUS Pa3IUIHBIX
THUIIOB JIa3epOB, NMPUMEHSIEMBIX Ul PEIICHHUS Pa3IMYHbIX (PU3MYECKHX W TEXHOJIOTMYECKHX 3a7ad B
COBPEMEHHOM MHpE.

33)13‘1]([ JAUCHUIIINHBI
¢ OCBCHICHHC POJIN PpA3JIMIHBIX TUIIOB JIA3€POB B COBPCMCHHOM MHPC;
¢ TCOPCTUYCCKOC U3YUCHUC OCHOB (1)I/ISI/IKI/I JIa3€POB U NNPUHIUIIOB UX TOCTPOCHUA;

*  BBHINOJHEHHE MPAKTHUECKUX PabOT, HANPABICHHBIX HA 3aKPEIUICHUE MONYyYCHHBIX TEOPETUYECKUX
3HAHMI;

* OBJaJicHUe 0a30BBIMHU 3HAHUSMHU B 00JIACTH PAOOTHI C Jla3epaMy Pa3IUYHbIX THIIOB.

2. llepeyens opMupyeMBbIX KOMIETEH M



OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon u HanMeHOBaHNE KOMIICTCHITUH NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH
[1K-1 Cnoco6nen manuposars u nmposoguts  ([IK-1.1  Bmageer  QyHaameHTanbHBIME - TOHATHAMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH
npeaMeTHOM obnacty) u (uan) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJEIM LIS
(aHaMTUYECKHE U UMUTAITMOHHEIC) ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
HCCIICOBaHUS COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 AUCHHUILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
- TEOPETHUYECKUE OCHOBBI Pa0OTHI PA3IMUHBIX THIIOB JIA3€POB U 00JACTH UX IPUMEHEHHUS;
- OCHOBHBIE TTOHATHUS Ja3epHOI (U3UKU HA PYCCKOM U aHIIMICKOM SI3BbIKaX, YTO MO3BOJISET MOHUMATh
poeCCHOHANBHYIO JINTEPATyYy.

YMETB:
- NMPUMEHATh (U3MYECKUE W MaTeMaTHYeCKHE METOIbl Ul ONMHUCAHWSA PabOTHI JIa3e€pOB Pa3IMYHOTO
THUIA;
- OKCIUIyaTUpOBaTh PA3JIM4YHYI MCCIENOBATEIbCKYI0 M HCIBITATENbHYIO amlmaparypy, B T.U.
CHEUAIN3UPOBAHHYIO;
- paboTaTh M periaTh NOCTaBICHHbIE 331a41 B HEOOJBIIOM HCCIIEA0BATEILCKOM KOJIJIEKTUBE;
- IPEJICTABIIATE PE3ybTaThl MPOACIaHHON pabOTHI.

BIIAJICTh:

- METOAAaMHU PabOThI CO CHEMATN3UPOBAHHBIM 000PYIOBaHIEM;
- croco0aMu HACTPOWKH M IKCILTyaTalluy JIA3ePHON TEXHUKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| [Ipenmer KBaHTOBOW DJIEKTPOHUKH U ) 3
UCTOPHS €€ CTAaHOBJICHUSL.
duznyeckue OCHOBBI KBaHTOBOU
2 anektponuku. Illupuna wu  dopma 4 3
CHEKTPaIbHBIX JIUHUH.
KBaHTOBBIE YyCHIIUTENIM M TI'€HEPATOPHI.
3 MeTtoast CO3J1aHUs MHBEPCHOU 4 3
HAaCEJICHHOCTH.
4 Turmb! nazepoB (TBepAOTEIbHBIE, FA30BLIC, 4 3
BOJIOKOHHBIE, [1OJYIIPOBOJHUKOBBIE).
Pe3onaropel.  IIpocTpaHcTBEHHBIE U
5 YIJIOBBIE  XapaKTEPUCTUKU  U3JIIy4CHUS 4 3
JIa3€poB.
Junamuka U3ITyYCHHS JIa3epoB.
6 Kunernueckue YpaBHEHHS. 4 3
OnHOMOIIOBBIN 1 MHOTOMOZIOBBIM PEKUM.
7 Mertonel ynpasieHHUs U3JIydeHUs Jiazepa. 4 4
Monynsiust JOOPOTHOCTH.
OcHOBHBIE HEJIMHEHHO-ONTHYECKHE
8 s deKThl 1 UX npuMeHeHue. | eHneparus 2 4
TapMOHHUK.




Meron cunxpoHuszauuu Mon. I'enepanus
9 CBEPXKOPOTKHUX (pemTOCEKyHTHBIX) 2 4
Jla3epHBIX UMITYJIbCOB.

Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. IlpeameT KBaHTOBOM ANIEKTPOHUKHU M UCTOPHS €€ CTAHOBICHHS.

W3noxeHne MCTOPUM CTAHOBIICHUS KBAaHTOBOM JIIEKTPOHMKM KaK COBPEMEHHOH OTpaciM HAyKH,
TEXHUKH W TEXHOJIOIMU. Pa3BuTue IpeaMmera KBAaHTOBOM 3JEKTPOHHMKHM Ha Pa3IMyYHBIX 3Tamax
cranoBieHus. OcBeleHNE COBPEMEHHOTO ITOJIOKEHHS TIpeIMeTa, 0bnacTeil ero mpuMeHEHHs U CBA3H
C JpyrMMH OTpacisiMM Hayku U TexXHUKH. CaMOCTOSTENbHOE W3yueHHE [JOIOJHUTEIbHON
JUTEPaTyphl.

2. ®u3nuecKre OCHOBBI KBAHTOBOH 3eKkTpoHuKH. [llupuHa u ¢popma crieKTpajabHBIX JTUHUH.

W3noxxenne (u3MUecKux MNPUHIUNOB (OPMHUPOBAHMS H3IY4YEHHs B PA3IUUHBIX — Cpenax.
dopMupoBaHUE MPEACTABICHUH 00 OCHOBHBIX CBOWCTBAX KOJI€0ATeIbHON MPUPOIBI U3ITYUCHUS, €r0
CIIEKTpaJbHBIX CBOMcTBaX. Omnucanue (U3NUECKUX OCHOB IIpolecca W3MydeHus. l3yueHue
Pa3IMYHBIX aKTHBHBIX cpell, KOApGUIMEHTa YCUIICHHS, JOCTUTaeMOr0 C UX TIOMOLIbIO. 3aKperieHHe
IIPOMAEHHOIO Marepuana ¢ IIOMOINBI0 pELICHUs 3ajad CaMOCTOSTEIbHO M Ha 3aHATUAX C
MIpenoAaBaTeieM.

3. KBanToBbIe YCUIIUTCIIN U TCHCPATOPHI. MCTOIH:I CO3aaHusA HHBepCHOﬁ HaCCJICHHOCTH.

W3yyeHne na3zepoB M Ma3epoB KaK KBAHTOBBIX TeHepaTopoB. POpMUpOBAaHUE MPEICTABICHUH O
KBaHTOBBIX ycwimTensix. OnucaHue pa3iuvHbIX METONOB CO3/IaHHS WHBEPCHOW HACEICHHOCTH.
O3HaxkoMIIEHHE C Jla3epaMHt B J1JaOOPaTOPHBIX YCIOBHAX. CaMOCTOSTEIbHOE 3aKpEIICHnEe MaTepraa.

4. Tunsl 1a3epoB (TBEPIOTENbHBIE, TA30BbIE, BOJIOKOHHBIE, TOTYIPOBOJHUKOBHIE).

OcBellleHMe  OCHOBHBIX  THUIIOB  JIa3epoB  (TBEpHOTENBHBIX,  I'a30BbIX,  BOJOKOHHBIX,
MOJYTIPOBOJHUKOBBIX), OOJacTeld MX NPUMEHEHHUS, MPEUMYIIECTB M HENOCTAaTKOB. BrimonHeHue
71a00paTOPHBIX PabOT, HAIPABJICHHBIX HA O3HAKOMJICHHE C PAa3IMYHBIMHU THIIAMH JIa3€POB M METOOB
paborel ¢ HuMmH. BrimonHeHue pa®oTbl Ha 3aKpelyieHHE Marepuaja CaMOCTOSTENIBHO U C
IIPETIO/IaBaTElIEM.

5. Pe3onaropsl. [IpocTpaHCTBEHHBIE U YITIOBBIE XapaKTEPUCTUKH U3IyUEHHUS JIa3€POB.

Nzyuenne peszoHaTtopa Kak OCHOBHOW COCTaBISIIOINEH Jiazepa, ero (YHKIWN ¥ BIUSHHUS Ha
(dopMupoBaHuEe W3ITyYEHHs J1azepa. MeETOObl CEJCKIHUU MPONOJBHBIX M TIONEPEYHBIX THUIIOB
konebanuii. [IpoBenenue naboparopHbIX paboT, BKIIOYAIONIMX B ceOs pacyeT pe3oHaropa s
Pa3IMYHBIX TUIIOB Jia3epoB. CaMOCTOSTENBHOE PEIICHUE PACUETHBIX 3a/1a4.

6. Jlunamuka w3nmydeHus JyazepoB. KuHermueckue ypaBHeHHS. OIHOMOIOBBII M MHOTOMOJIOBBIH
PEKUM.

[MonpoOHOEe u3yueHWe (UINYECKHUX IPOIECCOB, MPOUCXOJAIINX B Jla3epe BO BpeMsi ero paboThl.
[TpuMeHeHe KHHETHYEeCKUX YPaBHEHUI [Tl OMTMCAHUS 3TUX MPOLEecCcoB. M3yueHne paboThl Ja3epa B
OZIHOMOJIOBOM M MHOTOMOJOBOM PEKHMax TI'€HEpaluu. DBhIoJHEHHE CaMOCTOSTENBHBIX |
n1abopaTopHBIX paldoT, HAIPaBICHHBIX HA 3aKPEIUICHHE M3JI0KEHHOTO Marepuaia.




7. Metojipl yIipaBieHus U3ydeHHs Ja3epa. MoayIsiius 10OpOTHOCTH.

dopMupOoBaHUE MOHATUH 0 METO/aX YIPaBJICHUs Ja3epHbIM U3ilyuyeHueM. 3ydyeHue MoayasiTopoB u
METO/Ia MOAYJISIIMKA TOOPOTHOCTH. BhImonHeHne pa3nuuHbIX J1a00paTOpHBIX paboT, HalpaBICHHBIX
Ha 03HAKOMJIEHUE C Pa3jIMYHbIMU METOAAMHU (B T.4. aKyCTOONTHYECKUMH MOAYIATOPAMU U METOIOM
MOIYJALUHU 100poTHOCTH). CaMOCTOSITEIbHOE PELICHUE 3a/1a4.

8. OcHOBHBIE HENMUHEWHO-oNTHUYeCKUE 3D (HEKTH U MX IPUMEHEHKE. | eHepalys TapMOHUK.

W3ydeHne  HEIMHEHWHO-ONTHYECKMX  J((GEKTOB, TaKUX KAaK  BBIHYKJICHHBIC  PACCESHHUS:
KoMOWHanmoHHOe, MaHnaenbimTaM-bprmosHoBekoe, camo(pokycupoBka. MX mpuMeHeHHs B
pasnuuHbIX obnacTsaX. ['eHepalus TapMOHUK B Jla3epax Ha OCHOBE HEJIMHEHHBIX d(h(HEKTOoB.

9. Meron cuHXpoHM3aMu MoA. IeHepamus CBEPXKOPOTKHX ((EMTOCEKYHIHBIX) JIa3epHBIX
HMITYJIECOB.

TeopeTnueckoe M3IOKEHHE METONA CHHXPOHHM3ALMU MO M €ro NpuMeHeHus. M3ydueHne MeToq0B
MOJy4EHHsI CBEPXKOPOTKUX MMITYJIBCOB, MX IPUMEHEHHS U aKTyaJbHOCTH B COBPEMEHHOW (hu3MKe.
BremonHenue 1ox  pyKOBOACTBOM —MperojaBaresiss J1aboparopHOH padOThl MO  MOJYYCHHIO
CBEPXKOPOTKUX UMITYJIbCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. 3senro O. [punruns: nazepos. (M. Mup, 2008) -720 c.
2. brixoB B.I1., Cumnues O.0. Jlazepusie pezonaropsl. (M. DU3MATIINT, 2004) -320 c.
3. Tapacos JI. B. UersipHanuars jexuuii o gazepax. Uza. 2-e, nepepad. M.: Kunxublil oM
«JINBPOKOMY, 2011. — 176 c.
4. Kapnos H.B. Jlekiiuu no kBaHTOBOM 2nekTponuke. M. Hayka., 1988 — 336c¢.

JomnonHurensHas aureparypa
1. AnanbeB HO.A. Ontudeckue pe3oHaTOphI U j1a3epHble mydkd. — M.: Hayka. [1. pexa. ¢us.-mart. nut.,
1990. — 264 c..
2. Cobenpman WM. BBenenue B Teopuio aTOMHBIX crieKTpoB.M., @usmarrus, 1963 1. - 640 c1p..
3. I'M. 3Bepes, FO. /1. [onses, E.A. llanaes, A.A. lllokun. JIa3epbl Ha aTIOMOUTTPHUEBOM IrpaHare ¢
HeomuMoM. M.: Pagmo u cBs3b, 1985.-144c..

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX 3aHATHIX UCIIONB3YIOTCS MYITBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTALUN.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

VYeneniHoe ocBoeHNe Kypca TpeOyeT MoCeIeH s 3aHsITUH U HanpsHKEHHOH CaMOCTOSITENIbHOW PadoThI
cTyaeHTa. B mporpamme Kypca NmpHBEI€HO MUHHMMAJIbHO HEOOXOIMMOE BpeMs Ui paboThl CTyJACHTa
Hajx TeMoi. CamocTosTeNnbHas paboTa BKIIIOYAET B ceosl:

— YTEHHE ¥ KOHCIIEKTHPOBAHUE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— mpopaboTKy ydeOHOro marepuana (o y4eOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BONPOCHI, TNpENHA3HAUYEHHBIX [UII CaMOCTOSTEIbHOIO M3YYEHHUS, JI0Ka3aTeJbCTBO OTACIbHBIX
YTBEPKIECHUM, CBOICTB;

— pelleHue 3a/1a4, peAIaraéMblx CTyleHTaM Ha 3aHATUSX.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTthCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.



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 KBAaHTOBOH JIEKTPOHUKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

I'M. 3Bepes, n1-p ¢u3z.-mMart. Hayk, Ipodeccop
A.A. ®omuues, a-p puz.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon u HanMeHOBaHME KOMIICTCHITUH NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH
[1K-1 Cnoco6nen manuposars u nposoguts  (IIK-1.1  Bmageer  QyHaameHTanbHBIME - TOHATHAMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPHUSIMU COBPEMEHHON (DU3UKH
npeaMeTHOH obnacty) u (uan) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJECIM LIS
(aHaMTUYECKHE U UMUTAITMOHHEIE) ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
HCCIICOBaHUS COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AncMIUIMHB «KBaHTOBAs 3IEKTPOHUKA» 00YUAIOUIUIACS TOTKEeH:

3HATb:

- TEOPETHUYECKUE OCHOBBI Pa0OTHI PA3IMUHBIX THIIOB JIA3€POB U 00JACTH UX IPUMEHEHHS;
- OCHOBHBIE TOHATHUS Ja3epHOI (U3UKU HA PYCCKOM U aHIIIMICKOM SI3BbIKaX, YTO MO3BOJISET MIOHUMATh
po(eCCHOHANBHYIO JINTEPATYDYy.

yMeTh:
- NMPUMEHATh (U3MYECKUE W MaTeMaTHYeCKHE METOIbl Ul OMHUCAHWSA PabOTHI JIAa3e€pOB Pa3IMYHOTO
THUIA;
- OJKCIUIyaTUpOBaTh pa3JMYHYI0 MCCIENOBATEIbCKYI0 M HCIBITATEIbHYIO ammnaparypy, B T.4.
CHEUAIN3UPOBAHHYIO;
- paboTaTh M peraTh NOCTaBICHHbIE 331a4l B HEOOJBIIOM HCCIIEA0BATEILCKOM KOJIJIEKTUBE;
- IPEJICTABIIATh PE3yIbTaThl MPOACIaHHON pabOTHI.

BJIaJeTh:

- METOAaMHU PabOThI CO CHEIMATN3UPOBAHHBIM 000PYIOBaHHEM;
- croco0aMu HACTPOWKH M IKCILTyaTalluy JIA3ePHON TEXHUKH.

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

B nensix npoBeneHMsI TEKYLIETO KOHTPOJS YCIIEBAEMOCTH IPEAYCMOTPEH KpaTKUH OIpoc IO TeMam
MPENBIAYIIETO 3aHIATHSL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

Bomnpocs! k 3k3aMeHy:

. Uctopus pazButus npeaMera KBAaHTOBOM IEKTPOHUKHU.

. CriexTpanpHble XapaKTEPUCTUKU JIA3€PHOIO U3JTyUEHUsI.

. OTnuuust OJHOPOIHOTO M HEOJHOPOAHOTO YILUPEHUS CIIEKTPAJIbHBIX JINHUH.
. Pacuet koaddurrenTa ycuneHus: akTUBHOM CPEIbL.

. Meroznpl co31aHUsI MHBEPCHOM HACEJIEHHOCTH.

. Crioco0Obl HaKa4YKy Jlazepa.

. TBepmoTenbHbIe Na3epsl: paboTa, NPUMEHEHNE, JOCTOMHCTBA U HEJJOCTATKU.
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. IlepecTpanBaemble 1a3ephl U J1a3epbl HA KPACUTEIAX .

9. I'azoBsie nazepwl, He-Ne u CO2 nazepsi.

10. AKTUBHOE BOJIOKHO, BOJIOKOHHBIE JIa3€PHl.

11. ITomynpoBOIHUKOBBIE WHKEKITMOHHBIE JIa3ephl.

12. TlomynpoBOAHUKOBEIE JIa3ephl HA TOMO- M T€TEPOIEPEX0Iax.

13. ®usuka rayccoBbIX MyYKOB.

14. Paznu4Hble KOHCTPYKIIMHA PE30HATOPOB JIa3€POB.

15. IlpocTpaHCTBEHHBIE U YITIOBBIE XapaKTEPUCTUKH N3Ty4YEHUS JTa3epPOB.
16. Kunernueckue ypaBHEHMsI, OMMMCHIBAIOINIUE paboTy Jazepa.

17. Paznu4us B OXHOMOZOBOM ¥ MHOTOMO/IOBOM PEKMMaxX I'eHepaluu.




18. MeToab! ceseKIy NPOJOIBHBIX U IMOMEPEYHBIX TUIIOB KOJICOaHHIA.
19. Metonb! yrpaBlieHUs U3TyUEHHUS Ja3epa.

20. Paznuynble BUbI MOLYJIATOPOB, UX JOCTOMHCTBA U HEOCTATKH.
21. Pexxum Momymsiiiuy JOOpOTHOCTH Jiazepa.

22. Iluuku B nazepax.

23. DddexT caMoPOKyCHPOBKH.

24. KomOnHaimoHHOE paccesiHue u paccesiaie Mannenpimtam-bpuimosHoBckoe.
25. I'enepanust TapMOHUK B Jlazepax.

26. Meton CHHXpOHHU3AIIUU MO,

27. IlomydeHne CBEpXKOPOTKUX UMITYJIBCOB.

28. JIazepHbIit THPOCKOIL.

29. KpyTunbHBIA 1 MAarHUTOONITUYECKUA MAaTHUTOMETPHI.

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.
[Ipumep 1.

1. MeTox CHHXpOHU3ALKUU MO/,

2. IlomyueHne cBepXKOPOTKHUX UMITYJIbCOB

[Ipumep 2.
1. AKTUBHOE BOJIOKHO, BOJIOKOHHBIE JIa3€pHI.
2. IomynpOBOAHNUKOBBIE MHKEKIIMOHHBIE JIa3€PHl.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHUE ero 3(pQPeKTHBHO
HCIOJIb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW W JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3MPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHas padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHUS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;
*  HCHOJb30BaHUE HAYYHOHW TEPMHUHOJIOTMH, 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 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

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

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUIMHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMA TOCYJapCTBEHHOW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUIECKOE
ydJacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

¢ HCIIOJIb30BaHUC HaquOﬁ TCPMHUHOJIOTUN (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHIBUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

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

*  YCBOCHHWE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  caMmocTosTeNnbHas padoTa Ha IMPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

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

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

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

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCIHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOU
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1AOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHUTEIBHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;

. BIIQJICHNE WHCTPYMEHTApUeM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aJa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHLCHIMAX W HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,



. pabota TOA PYKOBOJACTBOM IMpEMoJaBareisi Ha MPAaKTHUYECKUX, JAO0OPaTOPHBIX 3aHATHSX,
JIOITYCTUMBIM YPOBEHB KYJIBTYpPhI UCIIOJIHEHHUS 3aJJaHUN.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOHEHUS
3aJIaHMUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PATOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHI UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

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

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromierocs mo OujeTy He JOJDKEH MPEBBILIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



