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: DJIEeKTPOHHBIE CBOMCTBA TBEPABIX TEI
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kageapa TBEPIOTEIBHOM IMEKTPOHUKHU, PAAUOPU3UKU U IPUKIATHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.A. XononHos, J1-p ¢u3.-Mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl TBEPAOTEIbLHON SJICKTPOHUKH, PATUO(U3UKH U IPUKIIaIHBIX
WH(pOPMAIMOHHBIX TexHoiorui 29.05.2020



AHHOTANMA

Kypc "OnekrpoHHbIE CBOWCTBa TBEpABIX Ten" TpeAHA3HA4YCeH JaTh YIIYOJCHHBIC CICIUAIN3UPOBAHHBIC
3HAHHA, HEOOXOOMMBIC JUIS BBINOJNHEHHS HAyYHBIX HWCCICIOBaHM B paMKaxX IUIUIOMHBIX IIPOEKTOB
0akanaBpoB ¥ MarucTpOB, HANpPAaBJICHHBIX HA W3y4YeHHE HOBBIX (u3ndeckux 3(pQeKToB B TBEpAOM Tele,
NPUMEHUMBIX JUIS CO3/IaHUsI HOBBIX JJIEKTPOHHBIX yCTPOHCTB. IIpM 3TOM OCHOBHOW aKIEHT JelaeTcs Ha
(GU3UKY MOTYHNPOBOIHUKOB M HEKOTOPBIE METOABI TEOPETHYECKOTO OMMCAHHUs Hanbosee 3HAYMMBIX SIBIICHHUN B
TBEPIIOM TeJl€.

3a)1aq1/1 JAUCIMITIIMHBI:

. O3HakOMJIGHHE CTYJICHTOB C (U3MYECKMMH OCHOBaMH SBJCHHUS CBEPXIPOBOIUMOCTH U
CBEPXIIPOBOIHUKOBOI JIEKTPOHUKHY;

* Jlate cTyneHTaM 3HaHHS B 00nacTH HamOojee BaXKHBIX MPAKTUYECKUX NMPHIOKEHUH B HayKe, TEXHUKE U
TEXHOJIOTHUSIX;

. [IpuBUTE CTynEHTaM HAaBBIKM K pa3BUTHIO HOBBIX IOAXOJOB K IIOCTAHOBKE M PEIICHHIO 3a1ad
(byHIaMEHTaJIBHOTO U MPUKJIAJHOTO 3HAYEHHUS.

[To pe3ynbraraMm 0cBOEHUS Kypca CTYJIEHT JOJKEH:
3HaTh:

[Ipupony siBieHUI IPOBOAMMOCTH B TBEPAOM TEJIE U €T0 AIEKTPOHHBIX CBONCTB, & TAK)KE OCHOBHBIE METOJIbI
TEOPETHUYECKOTO OMUCAHHS OCHOBOIIOJIATAOIINX EKTPOPU3NIECKUX CBOWCT TBEPABIX TEIl.

VYMeTs:
CaMOCTOATENTFHO CTaBUTh U PEIIaTh 3aa49H 110 TEOPETHUSCKOMY HCCIIECIOBAHUIO 0OCOOCHHOCTEH

CraBuTh U peiarb 3aa4u IO TCOPCTUUCCKOMY HCCIICAOBAHHUIO 0CcoOeHHOCTEH OJICKTPOHHBIX SIBIICHUM B
TBEPAbIX TEJIaX.

Bnaners:

HaBpikamMmu u MeTomaMu TCOPCTUUCCKOTO HCCJIICAOBAHNA OCHOBHBLIX ITapaMETPOB OJJICKTPOHHBIX CBOMCT
TBCPAbIX TCII.

OcHOBHOE cofepX)aHue Kypca H3JIOKEHO B CIEAYIOMINX pa3aesax:

. Crucremaruka 3J1€KTPOHHBIX COCTOSIHUI B KpUCTaILIaX.

. DNeKTpOHHAs 30HHAs CTPYKTYpa.

. [Tpubnmxenue 3¢p(HeKTUBHON Macchl B IOTYTPOBOIHUKAX.

. Craructuueckoe pacrpeesieHUue IMEKTPOHOB U ABIPOK B IOITYIPOBOAHHUKAX.
. Kunernueckoe ypaBHenue bonpiimana.

. Crarnyeckue KUHETUYECKHE CBOMCTBA METAJIOB M MOTYTIPOBOIHUKOB.

. JudnexTpudeckas NPOHUIIAEMOCTh TBEPAOTO TENA.

00 NN N bW~

. Kunernueckue ABI€HUS B MArHUTHOM I10JIE.

9. Pa3orpes 2leKTPOHHOTO ra3a B JIEKTPUIECKOM IOJIE.

10. OcHoBuble 3(h(HeKThI B TOTYITPOBOJHUKAX B CBEPXCHIIBHBIX 3JIEKTPUUECKHUX TOJIAX.
11. KonTakTHsle ssBneHus. HeogqHOpOAHBIE SIEKTPOHHBIE CUCTEMBI.

12. CBepXnpoBOAUMOCTb.

13. PekoMOMHa1LMsi HEPAaBHOBECHBIX HOCUTEIIEH B MOyPOBOIHUKAX.

1. leau u 3apauu

eap AUCUMNIMHBI
- Jath yDIyOJCHHBIE CIENUATN3UPOBAHHBIC 3HAHUS, HEOOXOJUMBIC IS BBHITIOTHEHHS HayYHBIX
WCCIICZIOBAHUI B PaMKax JUTUIOMHBIX IPOEKTOB 0aKalaBpOB U MarkucTPOB, HAMPABICHHBIX HA U3yUCHHE
HOBBIX (pu3mdeckux 3¢ (HEKTOB B TBEPJOM Telie, MPUMEHHUMBIX IS CO3JAHUS HOBBIX JJIEKTPOHHBIX
ycTpoiicTs. [Ipr 5TOM OCHOBHOM aKIIEHT JieaeTcsl Ha PU3UKY MMOTYTPOBOHUKOB U HEKOTOPHIE METOIbI
TEOPETUYECKOTO OTMMCAHN Han0OoJIee 3HAYNMBIX SIBJIICHUN B TBEPJIOM TEJIE.

33]13‘[]([ JAUCHUIIINHBI



° O3HAKOMJICHHUE CTYACHTOB C (1)I/I3I/I‘-ICCKI/IMI/I OCHOBaMH ABJICHHA CBCPXIPOBOAMMOCTH U
CBerHpOBOﬂHHKOBOﬁ SJICKTPOHUKU;,

¢ JaTb CTyACHTaM 3HAHUS B 001acTy HanboIee BaXKHBIX MMPAKTUYCCKUX HpI/IHO)KeHI/Iﬁ B HAYKC, TCXHUKC
" TCXHOJIOTUAX,

® NPpUBUTH CTYACHTAM HABBIKM K Pa3BUTHIO HOBBIX ITIOAXOAOB K IIOCTAHOBKE M PCHICHHUIO 3aJav
(bYHZ[aMeHTaJ'ILHOFO " IPUKJIAIHOTO 3HAYCHUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/IC (W1 ($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IH)II/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh TOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIIEISAA dTallbl €€ PEIICHHUS,
KPUTHUYECKUHN aHAJIN3 ¥ CHHTE3 HH(poOpManuy, |AEHCTBHS 10 PEIICHHIO 3a1a4u
OPUMCHSATH CHCTEMHBIN MOAXox i pemiennst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBl PEIICHUS

NOCTaBJICHHBIX 3aa4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEOCTATKHU

[1K-1 Cnoco6ren mianuposars u nposoauts  |[IK-1.1 ~ Bnageer  QyHOaMEHTaNbHBIMU — MOHATHAMH,
Hay4YHbIE€ SKCIIEPUMEHTHI (B 1/136paHH01‘/'1 3aKOHaMH U TCOPHUSIMHU COBpeMeHHOI‘/'I (1)1/131/11(1/1

npeaMETHOH obnacty) u (unu) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(aHanUTHYECKUE U UMUTALIUOHHBIE) ONMCAHMSI W MCCIEAOBAHHA IIPOLECCOB M SABICHUH B
HCCIIEI0OBaHUS COOTBETCTBYIOIINX HayYHBIX 00JACTIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OpUpONY SIBICHUN MPOBOJUMOCTH B TBEPJOM TEJIE U €r0 ANEKTPOHHBIX CBOMCTB, 4 TAK)KE OCHOBHBIC
METOJIbI TEOPETHUECKOTO OMUCAHHS OCHOBOIIOIATAFOIINX AIIEKTPOPUZNICCKUX CBOWCT TBEPBIX Tell.
YMETh:
- CaMOCTOSITEIILHO CTaBUTh U PEIaTh 3a7a4M 110 TEOPETUICCKOMY HUCCIIEIOBAHUIO OCOOCHHOCTEH;
- CTaBHTh U pellaTh 3a/1a4 M0 TEOPETHUIECKOMY HCCIIEIOBAHNI0 0COOCHHOCTEH SJIEKTPOHHBIX SBICHHUN
B TBEPJIbIX TEMaX.
BJIAJICTh:
- HaBBIKAMHU U METOAAMHU T€OPETUUECKOT0 UCCICAOBAHUS OCHOBHBIX MAPAMETPOB IEKTPOHHBIX CBOUCT
TBEpABIX TEJ.

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

4.1. Paznenbl tuctMIInHbl (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
| Cucremarka JIEKTPOHHBIX COCTOSHUH B ) )
KpHUCTaJlIax.
2 DJNeKTpOHHAs 30HHAS CTPYKTYpa. 2 2
3 [Ipubnuxenne >¢dexTrnBHON Macchl B ) )
HOJIYIIPOBOJHHKAX.
Craructudeckoe pacnpenenesue
4 JJIIEKTPOHOB u JBIPOK B 2 2
HOJIYIIPOBOJHHKAX.
5 Kunernueckoe ypaBHeHue bonbpimana. 2 2




Craruyeckue KUHETHYECKUE CBONCTBA

6 METAJLIOB u IOy IIPOBOJIHUKOB. 2 2

7 Jusnexkrpuueckas MPOHUIIAEMOCTb ) )
TBEPJOTO Tea.

] Kunernueckue sBieHUs B MarHUTHOM ) )
moJe.

9 PazorpeB  snexTpoHHOro - raza B 4 )
JIEKTPUUECKOM I10JIE.

10 OcHoBHBIE 3(HEKTHI B MOTYITPOBOTHUKAX 4 3
B CBEPXCHUJIbHBIX SJIEKTPUUYECKUX MOJISIX.

1 Konraktusie siBnenusi. HeomHopoaHbie 2 3
JIEKTPOHHBIE CUCTEMBI.

12 |CBepxmpoBOIUMOCTb. 2 3

13 PexomOuHarms HEPaBHOBECHBIX ) 3
HOCHTEJCH B OJTYIPOBOJHHUKAX.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (Ocennuii)

1. CucreMarnka OJICKTPOHHBIX COCTOSIHHI1 B KpucTtajiax.

KBaznuactuipl. Annabarudeckoe npubnmkeHue. KynoHOBCKOe B3awMOJICHCTBHE W MPHOIMKEHUE
CaMOCOIVIACOBAaHHOTO TIOJIsl. BOJHOBBIE (YHKIMH 3JIEKTPOHOB B MEPUOANYECKOM IOTEHIIHAIE,
teopema broxa. KBasunmmyiec, obparHas penierka, 3oHa bpuirosna.

2. DneKkTpoHHAs 30HHAs CTPYKTypa.

[Tpubnmxenne NoYTH CBOOOAHBIX AMEKTPOHOB. IIpHONMKEHHE CHIBHO CBSI3aHHBIX JJICKTPOHOB.
Oynkunun BanHpe. DNEKTpPOHHBI CHEKTP META/UIOB, IOJYNPOBOIHUKOB, JIUAJIEKTPUKOB.
[IpssMO30HHBIE W  HENPSMO30HHBIE NOJNYNpOBOAHUKHU. IlmoTHOCTE cocTosHuil. JInHamuka
010x0BCKOrO AMekTpoHa. DddexkruBHas macca u kp-npubnmkeHue.

3. llpubnmxenue 3¢ HeKTUBHON Macchl B OTYTPOBOIHUKAX.

VYpaeuenue [penunrepa i 3J€KTPOHOB B MeTo/ie dIPPEKTHBHON Macchl. DJIEKTPOHHAs CTPYKTypa
MPUMECHBIX aTOMOB. DKCUTOHBI Banube-MoTTa. YpaBHeHHME ABMKEHHS DJIEKTPOHA B KpHCTaIE.

[pIpku.
4. CratucTudeckoe paclpeielleHue 3JEKTPOHOB U JbIPOK B MOJIYIIPOBOJHHUKAX.

Mertaiel: BEIpOXKACHHBIA 31E€KTPOHHBIN ra3. [1oaynpoBOAHUKN: HEBBIPOXKICHHBIA 2JIEKTPOHHBIN ras.
CoOcTBeHHBIE M MPUMECHBIE  MOJYNPOBOOHUKH. KoMIleHCHMpOBaHHBIE — TOJIYNPOBOJHHKH.
TemmeparypHas 3aBHUCUMOCTb KOHLIEHTpallUM 3JIEKTPOHOB M [IbIpoKk U ypoBHsI Depmu B
MOJYTIPOBOJHUKAX. 3aBUCUMOCTh KOHLUEHTPALMH JIEKTPOHOB M JBIPOK OT KOHLEHTPALUHU TIIyOOKOH
IIPUMECH.

5. Kunernueckoe ypaBHeHue bonpiimana.



Kunernueckoe ypaBHeHune bombiiMana. YcioBHs NpHUMEHHMOCTH. MHTErpan CTOJNKHOBEHHIA.
BiaumonelicTBrie HocHUTeNeH 3apsijia ¢ TOUeUHBIMU JedekTaMu, GOHOHAMHU M Mexay coOoil. Bpems
YIPYTOT0 paccesiHus U JUTHHA CBOOOIHOTO Ipodera, Tay-IpuOInKeHHE.

6. Crarnueckue KHHETHUYECKUE CBOMCTBA METAJIIIOB U IMMOJIYIIPOBOJAHHUKOB.

ONeKTPONPOBOHOCTh AIEKTPOHHOIO raza B MeTaulax M noiynpoBogHukax. dopmyna pyne nmns
3NIEKTPONPOBOAHOCTH. BKimang SJeKTpOHHOrO ra3za B TEPMOIIEKTpHUYECKHE JPQPEKTHl U
TEIUIOIPOBOAHOCTD.

7. Juanexrpudeckasi IpOHULIAEMOCTb TBEPIOIO TENA.

Juanexrpuueckas MPOHULAEMOCTh TBEPIOrO Teja. BhluucieHue JMHEHMHOIo OTKIMKA IO TEOpUHU
BogmyuieHnid. IlpocTpancTBenHass u BpemeHHas aucnepcusi. @opmyma Jlungxapna —ans
JU3JIEKTPUYECKOM  IpoHUIaeMOoCTH. I[lpenenbHble cilydyau: 3KpaHUpPOBAHUE CTAaTUYECKOIO IIOJI,
I1a3MeHHble KoneOanust. KonoBckast anoManus, GppuaesieBCKue OCHUIUISLUH.

8. Kunernueckue SBICHUS B MATHUTHOM IIOJIC.

Oddexr Xomma w TPOmONBHOE MarHeTocompoTuBieHue. Kiaccwmuecku cnaOble W CHIIBHBIC
MarHUTHbIE TOJ.

9. PazorpeB »1eKTPOHHOIO ra3a B 3JIEKTPHUYECKOM T0JIE.

Bpewms paccessHus sHepruu, JIMHA SHEPIreTHUECKON perakcanyuy. [opsune 3eKTPOHBI, HIEeKTPOHHA
TeMIepaTypa.

10. OcHoBHBIE 3(1)(1)6KTBI B NOJIYIIPOBOAHUKAX B CBECPXCHUIIbHBIX JJICKTPUYCCKUX MTOJIAX.

OCHOBHEBIE 3(1)(1)6KTBI B NOJIYIPOBOAHUKAX B CBECPXCUIIBHBIX JJICKTPUYCCKUX MTOJIAX.

JlaBuHHOE pa3MHOXKEHHWE HOCHTENEH M €ro OCHOBHBIE XapaKTEpUCTHUKUA. MeEX30HHOE
TYHHEJIMPOBAHUE.

11. KonrakrHsie spneHus. HeogHOpoAHbBIE 27IEKTPOHHBIE CHCTEMBI.

VcioBHsl paBHOBECHS KOHTAKTUPYIOIIUX MPOBOJHUKOB. DJIEKTPOHHOE CPOJCTBO, paboTa BBIXOAA U
KOHTaKTHas Pa3sHOCTh MOTCHIMANIOB. PacnpeieneHne KOHICHTPAMH dJIEKTPOHOB M AJIEKTPUIECKOTO
nosisi BOJAM3M KOHTAKTOB METAJUI-NIONYNPOBOIHUK M ITOJYHPOBOAHUK-TIONYIIPOBOMHUK. [ImiHa
OKPaHUPOBAHMS DIICKTPUYECKOro TMojs. BonprammepHas XapakTepUCTHKA p-n Tepexoga M ee
(duzndeckas HHTEPIIpeTaIusI.

Pa3zmepHOE KBaHTOBaHHME M HU3KOPAa3MEPHBIE IEKTPOHHBIE CHCTEMBI.
12. CBepXmpOBOIUMOCTb.

CBepXIpoBOAMMOCTh. JKPAHUPOBAHUE MEKIICKTPOHHOTO B3aMMOJCHCTBHSI JIEKTPOHAMU U MOHAMH
U SPPEKTHBHOE NPUTHKEHUE MEXAy diekTpoHamu. CIEKTp 3JIeMEHTapHBIX BO30YXJICHUU B
cBepXmpoBoxHUKe. He3aryxarommuii Tok.

13. PekoMOMHa1Msl HEPAaBHOBECHBIX HOCUTEIIEH B MOyPOBOIHUKAX.

PexomOuHaIus HEpaBHOBECHBIX HOCUTENICH B MOTYTIPOBOJIHUKAX.

Mex30HHas ~ W3JIydaTelbHass pEeKOMOMHAIMs, MpUMEcHas pekoMOuHauus  (pekoMOMHaLuUs
Xomna-lloxnmu-Puna), mex3onHass Osxe-pekoMOMHAIMSA. 3aBUCUMOCTh CKOPOCTH PEKOMOWHAIINN
Xomna-lloknu-Pruga oT KOHLEHTpaUWMH PEKOMOMHAIIMOHHBIX LIEHTPOB NPH CIa0OM OTKJIOHEHHUU
MOJTYIPOBOJHUKA OT PABHOBECHOTO COCTOSIHUSI.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. AucensM A. U. Brenenue B Teopuio moaynpoBogHUKOB. - M.: Hayka, 1978.

2. bonu-bpyesuu B. JI, Kanamnukos C. I. ®uznka noixynpoBogHukos. - M.: Hayka, 1990.
3. Amikpodr H., Mepmun H. ®usuka tBepjoro tena. B 2 tomax. - Mup, 1979

4. briart ®@. ®u3uKa AMEKTPOHHON IPOBOIAUMOCTH B TBEPABIX Tenax. - M.: Mup, 1971.

JomnonHurensHas auTeparypa
1. Kannysit k. Teopus sHepreTUUECKON 30HHOU CTpyKTYphl. - M.: Mup, 1969.
2. Hxouc I'. Teopus 308 bpuiirosHa 1 3neKTpoHHBIE COCTOSTHUS B KpUcTaiiax. - M.: Mup, 1968.

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 AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIUOHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryneHT, NpoCIHyIaBIIMKA Kypc JEKUUH, IOKEH OBJIAACTh OOLIMM IOHSATHHHBIM amnmaparoM u
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

1) mocemenus Bcex JEKIMH, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BEIEHHE KOHCIIEKTOB 3aHSATHIA;
aKTHUBHOE y4yacTre B OOCYKICHUH JICKIIH;

2) BaXXHO AOOWTHCS MOHMMAHMA M3y4aeMOro MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTHCNIBHBIX TEM, BOIPOCOB, CIENyeT OOpaliaThCsi 3a KOHCYJIbTalKed K
[IPETIO/IaBaTEII0 Ha JIEKIIUH.



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 TBEPIOTEIbHOMN IMEKTPOHUKHU, PAAUOPU3NKU U IPUKIATHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH

Kypc: 4
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: B.A. XononHoB, 1-p ¢u3.-Mar. 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 CriocoOHeH mIaHupoBaTh U IPOBOANUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

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

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pe3synbrare n3yueHus AUCIMIUIMHBI « DIEKTPOHHBIE CBOMCTBA TBEPBIX TN 00yUaromuiics JOIKEH:

3HATb:

- IIpUPOAY SIBJIICHUI NIPOBOJMMOCTU B TBEPIOM TeEJIE€ U €r0 NIEKTPOHHBIX CBOMCTB, a TAKKE OCHOBHBIE
METO/IbI TEOPETHUECKOTO OMUCAHHS OCHOBOIIOJIATAIOIINX AIIEKTPOPU3NIECKUX CBOWCT TBEPABIX Tell.

yMeTh:

- CaMOCTOATEJIIbHO CTAaBUTDh U PEIIATh 3a1a4H 110 TCOPETUICCKOMY UCCIICJOBAHUTIO OCO6CHHOCT€I>'I;
- CTaBUTh U pCUIATH 3a1a9M 1O TCOPCTUUCCKOMY HCCJIICIOBAHUTIO 0COOCHHOCTEH QJICKTPOHHBIX SIBIICHUM

B TBEPAbIX TEJIaX.
BJIAA€Th:

- HaBbIKaMU U MCTOAAMHN TCOPETHUCCKOTO UCCIICAOBAHUA OCHOBHBIX ITaPaMETPOB JJICKTPOHHBIX CBOMCT

TBCPAbIX TCII.

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

B OeIAX TCKYLICTO KOHTPOJA YCIICBACMOCTU IPOBOAUTCA KpaTKI/Iﬁ OrpocC 1Mo TeéMaM HNpCAbIAYIICTO

3aHATHUA

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHO aTTecTaluu

o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

DJNeKTpOHHAs 30HHAS CTPYKTYpa.

0 NN N bW~

Kunerndeckoe YPaBHCHHUC BOJ'IBLIMaHa.

Cucremaruka QJICKTPOHHBIX COCTOSIHHI B Kpucrajuiax.

[Tpubnuxenune 3¢ pekTUBHON MacChl B MOIYIPOBOAHUKAX.
CrarucTudeckoe pacrpeieieHue IEKTPOHOB U JBIPOK B MOJTYIPOBOJHHUKAX.

CraTuyecKre KHHETHUCCKUE CBOMCTBA METAIIJIOB U MOJIYIIPOBOJHHUKOB.
I[I/IBHCKTpI/ILICCKaSI MNPpOHUIACMOCTb TBCPAOIO TCIA.
Kunerndeckue SBICHHUS B MATHUTHOM II0JIC.

9 Pa30rpeB QJICKTPOHHOTI'O Ir'a3a B 3JICKTPUYCCKOM IT10JIC.

10 OcHoBHBIE 3(1)(1)6KTBI B NOJIYIIPOBOAHUKAX B CBECPXCHUIIbHBIX JJICKTPUYCCKUX MTOJIAX.

11 KonraxTHble siBaeHUs. HEOMHOPOIHBIE 3JIEKTPOHHBIE CUCTEMBI.

12 CBepXmpoBOAUMOCTb.

13 PexoMOunHaLMsi HEPAaBHOBECHBIX HOCUTEIIEH B MOyPOBOIHUKAX.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.
IIpumep 1.

1. I[I/IBHCKTpI/ILICCKaSI MNPpOHUIACMOCTb TBCPAOIO TCIA.




2. Kunetndeckue sIBICHUS B MArHUTHOM IIOJIE.

[Ipumep 2.
1. DnexTpoHHas 30HHAS CTPYKTypa.
2. Tpubnmxenue >3¢pHeKTUBHON MaccChl B MOMYTIPOBOTHUKAX.

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,



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

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

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

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocsi mo OusaeTy He JODKEH MPEBBINIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



