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: CCMI/IHap 1o TBep,E[OTeJ'IBHOfI OJICKTPOHUKEC
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
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

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

[Iporpammy cocraBui: B.A. Bonkos, Ji-p ¢u3.-MaT. Hayk, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA
Kypc "Cemunap 10 TBEpIOTENbHOW OIIEKTPOHHKE" TIperycMaTpuBaeT (GOPMUPOBAHWE Yy CTYACHTOB
MPAKTUYECKUX HABBIKOB M OTBITA MPUMEHEHMsI 0230BbIX 3HAHWH B PEIICHUH HAYYHO-TIPAKTHYECKUX 3a]1ad.

3amaun Kypca:

. (dbopMHUpOBaHHE Yy CTyIEHTOB O0a3bl 3HAaHWN MO0 BompocaM (YHKIIMOHMPOBaHWUS, pacdeTa u
KOHCTPYUPOBAHUS MOTYIPOBOTHHKOBEIX TIPHOOPOB;

¢ TPUBUTUC HABBIKOB K PA3BUTUIO HOBBIX IMOAXOA0B IIPU MOCTAHOBKC U PCHICHUHU 3a1a4 (bYHZ[aMeHTaJ'ILHOFO n
MPUKIIAAHOTI'O 3HAYCHUS,

* JaTh CTy/EHTaM 3HaHUS B 00JacTH Hambosee BAXKHBIX MPAKTHUECKUX MPHIOKEHUH MOITYTPOBOJHUKOBBIX
mpuOOPOB U YCTPOHCTB B HAYKE, TEXHUKE M TEXHOJOTHIX;

. [IPUBUTH CTYACHTaM HABBIKM pA3BUTUS HOBBIX NOAXOAOB K IIOCTAHOBKE M PEIICHUIO 33134
(byHIaMEHTaIBHOTO U MPUKIJIATHOTO 3HAYCHUS;

¢ TPUBUTH CTYACHTAM HABbIKU K PAa3BUTHIO HOBBIX MMOAXOA0B K IIOCTAHOBKE U PCHICHUIO SKCIICPUMEHTAJIbHBIX
3aaa4y HCCJICIOBAHMI 3J'IeKTp0(1)I/I3I/ILIeCKI/IX CBOICTB TBCPAbIX TCJI COBPEMCHHBIMU MCTOAAMU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:

1. O0mme cBeAeHUS O TOJYNPOBOAHUKOBBIX HAHOCTPYKTYPaxX M HH3KOPa3MEPHBIX JJIEKTPOHHBIX CHCTEMaX.
KBaHTOBBIE pazMepHbIie 3PPEKTHI.

2. PazmepHoe kBaHTtoBanue. KxBantoBbie siMbl (KSI) B rerepocTpykTypax, BOJIHOBBIE (DYHKIMH M CIIEKTP
JNIEKTPOHA B MPSMOYTOJBHOM ¥ KBa3UTPEYTOJbHOH sMe, AByMEpHBIE IOA30HBI, YCIOBHS HaONIOICHUS
pa3MepHOro KBaHTOBAHUSI.

3. Cucremsl ¢ 2D »neKTpOHHBIM Ta3oM : IUIEHKH MOJyMeTaioB (Bucmyt), M/III-cTpykTypsl Ha OCHOBE
KPEMHHSI, CEJICKTHBHO JIETUPOBAHHBIE TI'ETEPOCTPYKTYpBI, TE€TEPOCTPYKTYPHl C KBAHTOBBIMH SIMaMH,
CBEpXpelIeTKH, rpadeH.

4. TloneBble TPaH3UCTOPHI C ABYMEPHBIM € 2D 31eKTpOHaMHU.

5. 2D omnTuka u 3IeKTPOONTHKA.

6. MeX30HHOE MOIVIOIIEHUE B KBAHTOBBIX sIMax. 2D 3KCUTOH: 3HEprus CBA3U U BIUSHHUE IEKTPUUECKOIO
0JIs, KBAaHTOBO-pasMepHbIit 3¢ ekt Llltapka u ero npumenenus B ontudeckux K- mogynsaropax.

7. PezonancHoe TyHHenupoBaHue. TyHHenbHbIH quoa Esaki

8. IlpoBogumocts 2D cuctem — 1. KBaHTOBBIi TOUEYHBI KOHTAKT W KBaHTOBaHWUE OaIMCTUYECKOU
MPOBOJIMMOCTH, yclloBHsl HabmoneHust. @opmyna Jlannayapa.

9. IlpoBogumocts 2D cuctem — 2. 2D mpoBOAMMOCTE M KOHJAKTaHC B MAarHUTHOM Iose: TeH3op 2D
IIPOBOJUMOCTH U TeH30p 2D CONpOTHBIIEHHUS B KJIACCUYECKHM CHUJIbHBIX MarHuUTHBIX NosisAx. KBaHTyromue
MarauTHble nons u 3¢gdexr LyOnukosa-ne [aaza.

10. IIpoBomumocts 2D cucrem — 3. KBanroBanue Jlanaay. Ckauyiiie opOUTHI U KpaeBble TOKH. KBaHTOBBIH
addext Xomna B rpadene. [Ipencrasnenue o 1pooHOM KBaHTOBOM 3 dekre Xoa.

11. MexanekTpoHHOe B3auMoJeiCcTBHE. MEXIIeKTPOHHOE B3aUMOJICHCTBUE.B 00BEMHBIX cucTemax u 2D
cuctemMax (B HaHOCTpyKTypax). Ilapamerp MEXAIJIEKTPOHHOTO B3aWMOJIEHUCTBHA B BBIPOKIACHHBIX U
HEBBIPOXKJICHHBIX CUCTEMAaX.

12. DneMeHThI AIEeKTPUUECKUX Lerei

13. NneanbHblil ONEPALTMOHHBIA YCUIUTENb U CXEMBI HA €T0 OCHOBE

14. XapaKkTepuCTHKN pEAIbHBIX ONEPALMOHHBIX YCUIINTENIEH

15. DnexTpoHHBIE KITFOYH, KOMITAPATOPHI U MU PO-aHAIOTOBBIE ITPeoOpa3oBaTeIn

16. Ludposas n3mepuTesbHas TEXHUKA

17. . OCHOBHBIE METOJIBI H3MEPEHUS IISKTPUICCKUX CUTHAJIOB

18. M3mepenus MallbIX HAPsHKEHUH, H3MEPEHUST HU3KOOMHEIX 00BEKTOB

19. U3mepenue Manbix TOKOB

20. M3MepeHue MoTeHITNAIOB BEICOKOOMHBIX 00BEKTOB, DIICKTPOMETPUICCKIAE U3MEPEHUS

21. U3mepenne nuddepeHInanbHOrO CONMPOTUBIICHUS M HETMHEHHBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTUK
22. HaBogkn

23. MeTombpl U3MEPEeHHS U CTA0MIIA3AINH TEMITePaTyphl

24. Oco0eHHOCTH MPOBENCHUS U3MEPEHUN MPU HU3KUX TEMIIEPaTypax

25. BBOn JaHHBIX B KOMITBIOTEP U CUCTEMBbI aBTOMAaTU3allM1 U3MEPEHUN

26. HecrangapTHbIe METO/IBI IIPOBEICHUS NEKTPOPUINICCKAX H3MEPEHUN U OITUOKHU IKCTICPUMEHTATOPOB



1. lean u 3apa4n

Henp aucoMnInHbI
- (GopMHpPOBAaHUE y CTYACHTOB NPAKTUYECKUX HABBIKOB M ONbITa NMPUMEHEHHs 0a30BbIX 3HAHUH B
PEIICHUH HayYHO-IIPAKTUYECKUX 3a/1a4.

3agaum AUCUMIIHHBI
. (dbopMHUpOBaHHE y CTYOCHTOB 0a3bl 3HaHMH IO BoOMpocaM (QYHKIMOHWUPOBAHHS, pacueTa M
KOHCTPYHPOBAHUS MTOTYIPOBOIHUKOBBIX IIPHOOPOB;

® IIPUBUTHUEC HABBIKOB K Pa3sBUTHIO HOBBIX IMOAXOAOB IIPpHW IIOCTAHOBKE W PCIICHHUU 3ala4
(bYHZ[aMeHTaJ'ILHOFO " IPUKIIATHOTO 3HAYCHUS

. Jarh CTYOGHTaM 3HaHUS B oO0MacTH HauOoliee BaXKHBIX MPAKTUUYECKUX MPUIOKEHHUH
MOJTYIPOBOJHUKOBBIX MPHOOPOB M YCTPOICTB B HayKe, TEXHUKE M TEXHOJIOTHSIX;

® INPUBUTHL CTYACHTAM HABBIKU PA3BUTUA HOBBIX ITOAXOAOB K IIOCTAHOBKE H PCIICHUIO 3aJay
(bYHZ[aMeHTaJ'ILHOFO " IPUKIIATHOTO 3HAYCHUS

. MPUBUTH CTYJ€HTAM HAaBBIKM K pa3BUTHUIO HOBBIX IOAXOAOB K TIOCTAHOBKE U PEIICHUIO
AKCMEPUMEHTAIIBHBIX 331349 UCCIICIOBAHUN INEKTPO(U3NISCKIUX CBOWCTB TBEPABIX TEJI COBPEMEHHBIMU
METOIaMH.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAIWK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K
NOPUMEHATh CUCTEMHBIN MOAXOA s pemenus  |VK-1.3 PaccMmarpuBaer pasjidyHble BapUaHTHl PELICHHS

MTOCTABJICHHBIX 3a]1a9 3a/1a4d, OLICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

[TK-1 CriocoGeH IIaHupoBaTh U IPOBOINTH IIK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
Hay4YHbIC SKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU ¥ TEOPHUSIMU COBPEMEHHOU (DPU3UKH

npeaMeTHOH obnacty) u (uan) teoperndeckue |[IK-1.4 VYMeer CTpOUTh MareMaTHYECKME MOJEIM LIS
(aHaIMTUYECKHE U UMUTAITMOHHEIC) ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
HCCIICIOBAHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- npupony (U3NYECKMX MPOLECCOB B IOIYHNPOBOIHHKOBBIX CTPYKTypax NPHUMEHHUTEIbHO K HX
(YHKIMOHATBHON POJTH.

YMETB!
- CaMOCTOSITEJILHO CTAaBHTh W pellaTh 3aJa4d IO TEOPETUYECKOMY HCCIICAOBAHHUIO (U3NUECKUX
SIBJICHUH B TIOJIyTIPOBOHUKOBBIX MTPUOOpPAX.

BJIaJIETh:

- HaBBIKAMH IPOBEACHMS OSKCIEPUMEHTAIBHBIX HCCIEJOBAHMM IPOLECCOB B IOIYIMPOBOAHUKOBBIX
npuOopax M ONEHKH BOBMOXXHOCTEH MX MPUIIOKCHHH.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OO0ume cBesieHHsI O MOYPOBOIHUKOBBIX ) 1
HaHOCTPYKTypax
2 PasmepHoe kBaHTOBaHME 2 2
3 Cucremsl ¢ 2D 31eKTpOHHBIM ra3oM 4 1
4 [ToneBbie TpaH3UCTOPHI 4 1
5 JIBymMepHasi ONTHKA U 3JIEKTPOHHUKA 4 1
6 Mesx30HHOE IIOIVIOIIEHHUE B KBaHTOBBIX 4 4
sIMax
7 TyHHenupoBaHue 4 1
8 [IpoBogumocTs 2D cuctem 2 1
9 2D mnpoBOAMMOCT W KOHAAKTaHC B > 1
MarHuTHOM I10JI€
10  |KBanroBanme Jlangay 2 2
11 Me:xaneKTpOHHOE B3aUMOIEHCTBHE 2 1
12 Lenu 2 1
13 |OnepanroOHHBIN YCUIUTETh 2 1
14 | XapakTepuCTUKH yCHIIUTENEH 2 1
15 [Mpubopel u MeTOABI TBEPAOTEILHOU 2 1
3IIEKTPOHUKHU
Hroro yacos 60 30
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 7 (Ocennuii)
1. Obume cBeaeHUs O MOIYIPOBOJHUKOBBIX HAHOCTPYKTYpax

OOmme cBefeHUS O TIONYNPOBOAHUKOBBIX HAHOCTPYKTYPAaX W HU3KOPA3MEPHBIX AIIEKTPOHHBIX
cucreMax. KBanTtoBbie pazmepHbie 3pdeKThl.

2. PazmepHoe KBaHTOBaHHE

Pasmepnoe kBantoBanue. KkBanroBbie smbl (KSI) B rerepocTpykTypax, BOJIHOBbIE (YHKLUMH WU
CIEKTp IEKTPOHA B INPSAMOYTOJIBHOM W KBAa3UTPEYrOJbHOW sIM€, JBYMEpHBIE I10JI30HBI, YCIOBUS
HaOIIONCHNUS Pa3MEPHOT0 KBAHTOBAHHUA.

3. Cuctemsl ¢ 2D 311eKTpOHHBIM ra30M

Cucrtemsl ¢ 2D 37eKTpOHHBIM Ta30M : IJIEHKU MoymMeTamioB (BucmMyt), MII-cTpyKTypbl Ha OCHOBE
KPEMHHSI, CEJIEKTUBHO JIETHPOBAHHBIE TE€TEPOCTPYKTYPHI, TETEPOCTPYKTYPhI C KBAaHTOBBIMHU SIMaMH,
CBEpXpelIeTKH, rpadeH.

4. TloneBbie TPaH3UCTOPHI
[ToneBbie TpaH3UCTOPHI C IBYMEPHBIM € 2D 3JeKTpOHaAMHU.

5. JIBymepHas onTHKa U JIEKTPOHUKA




2D onrtuka u anekTpoonTHka. [IpumMepsl, mpuMeHeHue.
6. Me30HHOE MOIIOIIEHUE B KBAHTOBBIX IMax

Mex30HHOE TIONNIOIIEHHE B KBAHTOBBIX fAMax. 2D OKCUTOH: »JHEprusi CBA3M M BIUSHUE
AIIEKTPHUYECKOTO TOJIS, KBaHTOBO-pazMepHbiid agdekt llltapka u ero npumeHenus B ontuaeckux K-
MOZYJATOpax.

7. TyHHENHpOBaHME
Pe3onancnoe tynnenupoBanue. TyHHenbHBIN nuoj Esaki.
8. I[IpoBonumocts 2D cuctem

[IpoBogumocts 2D cuctem — 1. KBaHTOBBIN TOUEUHBIN KOHTAKT W KBAHTOBAaHUE OaJUTHCTUYECKOM
MPOBOJIMMOCTH, yclloBHsl HabmoneHust. @opmyna Jlannayapa.

9. 2D npoBoAMMOCTb M KOHJJAKTAaHC B MAarHUTHOM TIOJIE

IIpoBogumocTts 2D cuctem — 2. 2D npoBOAMMOCTh M KOHIAKTaHC B MarHUTHOM ToJe: TeH30p 2D
[IPOBOJUMOCTH U TeH30p 2D conporuBieHHs B KIACCUYECKH CHJIBHBIX MAarHUTHBIX IIOJISX.
Kganryromue marautaeie noist u agdexr LllyOnukosa-ne ['aaza.

10. KanToBanue Jlannay

[IpoBogumoctes 2D cucrem — 3. KsanroBanue Jlanmay. Ckadymme opOMTHI M KpaeBble TOKH.
KsanToBeiit 2 ekt Xomna B rpadene. [Ipencrasnenue o ipodHOM KBaHTOBOM 3(dekre Xora.

Cemecrtp: 8 (Becennuit)
11. MexaneKTpOHHOE B3aUMOJIEHCTBHE

MesxaNeKTpOHHOE B3auMOACHCTBHE. MEXIIEKTPOHHOE B3aMMOJACHCTBHE.B OOBEMHBIX CHCTEMAax M
2D cuctemax (B HaHOCTPYKTypax). IlapaMeTp MeX3/IeKTPOHHOTO B3aUMOACHCTBUS B BBIPOXKICHHBIX
U HEBBIPOJKJEHHBIX CUCTEMAX.

12. Ienu

DNEeMEHTHI MEKTPUIECKUX LETICH.

13. OnepauroHHBIN yCUITUTENh

WneansHbIl onepalliOHHBIN YCHIIUTEND U CXEMBI HA €T0 OCHOBE.
14. XapaKkTepuCTHKN yCHIIUTENEH

XapakTepUCTHKH PEaJIbHBIX ONEPALMOHHBIX YCHUINTEIEH.

15. IIpubops! 1 METOBI TBEPAOTEIBHOM IIEKTPOHUKI

ONEeKTpOHHBIE KJIIOYM, KOMIaparopbel u 1Hdpo-aHasoroBele mpeodpasoBarenu. Lludposas
u3MepurenbHas TexHUKa. OCHOBHBIE METObl M3MEPEHUs 2JIEKTPUYECKUX CHUTHaJIOB. M3mepeHus
MaJIbIX HampsDKEHUH, M3MEpeHUs] HU3KOOMHBIX OO0beKTOB. M3MepeHue Maiblx TOKOB. M3mepenue
MOTCHLMAJIOB  BBICOKOOMHBIX ~ OOBEKTOB,  JJIEKTPOMETpUYECKHEe  u3MepeHus.  V3mepeHue
IuQQepeHIaTbHOr0 CONPOTUBIICHUS U HETMHEHHBIX BOJIBT-AMIIEPHBIX XapakTepucTuk. HaBoakw.
Mertonpl U3MepeHusl U crabuiau3anuu Temmneparypbsl. OcOOCHHOCTH MPOBEACHUS M3MEPEHHUN NP
HU3KUX TeMIlepaTypax. BBoa JaHHBIX B KOMIIBIOTEP U CUCTEMBI aBTOMATU3ALM1 U3MEPEHUH.



HecranpaptHele  METOIBI  NPOBEAEHHS  DICKTPOQU3MUECKUX  HM3MEpPEHHH M OmHMOKH
9KCIIEPUMEHTATOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yudeOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Y. Kurrens Beenenue B ¢pusuky tBeproro tena - M.: Menua Crap, 2006 - 792 c.

JononauTtensHas IuTEparypa
1. Y. Kurrens KBanToBast Teopus tBepabix ted - M.: Hayxka, 1987 - 491 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3aHATUAX UCIIOJIB3YIOTCA MYJIETUMEIUUHBIEC TEXHOIOTUY, BKIIIOYAsl IEMOHCTPALIUIO IPE3CHTALIMIA.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1) mocermeHnue Bcex CEMUHAPOB, MIPEIYCMOTPEHHBIX YY€OHBIM IIJIAHOM; BEJCHUE KOHCIICKTOB 3aHITHI;
aKTHBHOE y4JacTHe B 00CYKIAEHUH CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYNbTalMeH K
JOKJIaTYMKy Ha CEMUHApE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: B.A. Bonxkos, a-p ¢us.-mar. Hayk, mpodeccop



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 mi1aHupoBarh U MPOBOAUTH
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. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AnCHMIUIMHBI « CEMUHAP M0 TBEPAOTEIBHON 3IEKTPOHHUKE) 00yHaIOIINICS JOIKEH:

3HATb:

- npupony (U3NYECKMX MPOLECCOB B IOIYHNPOBOIHHKOBBIX CTPYKTypax NPHUMEHHUTEIbHO K HX
(YHKIMOHATILHON POJTH.

yMeTh:

- CaMOCTOSITEJIFHO CTAaBHTh W pellaTh 3aJa4d IO TEOPETUYECKOMY HCCIICAOBAHHUIO (U3NUECKUX
SIBJICHUH B TIOJIyTIPOBOAHUKOBBIX MTPUOOpPAX.
BJIaJeTh:

- HaBBIKAMH IPOBEACHMS OSKCIEPUMEHTAIBHBIX HCCIEJOBAHMM IPOLECCOB B IMOIYIMPOBOAHHKOBBIX
npuOopax M ONEHKH BOZMOXXHOCTEH MX MPUIIOKEHHH.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marcepurajia npoOBOAUTCH YCTHBIfI OorpocC B
Ha4aJIC 3aHATHA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! asst noarotoBku K AuQQepeHIMpOBaHHOMY 3a4€eTy:

. Kak nposiBisitorcst KkBaHTOBBIE pa3MepHble 3h(eKThI?

. YciioBus pean3alniv pa3MepHOro KBAaHTOBaHUS.

. [IpyurHa BEICOKOH MOABHKHOCTH 3JIEKTPOHOB B TpadeHe.

. [Touemy BBICOKa MOJBMXKHOCTH JIEKTPOHOB B TpaH3UCTOpax ¢ 2D 3nexTpoHHOM ra3zoM ?

. B yem ocHOBHOE MPerMyIIECTBO IeTEPOIIa3epPOB C KBAHTOBBIMU TOUKAMH?

. [Touemy 3HEprus CBSI3M SKCUTOHA MOBBILIACTCS IPU YMEHBIIEHUHN PA3MEPHOCTH CUCTEMBI?
. Uem onpenensiercs: pakTop KauecTBa PE30HAHCHBIX TYHHEIBHBIX JHOIOB?
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. YcnoBus HaOMIOAeHNs KBaHTOBAHUS 0AJNTUCTUYECKON POBOAUMOCTH.

9. Kak npoBOAMMOCTb B KBAHTYIOILIEM MarHUTHOM T10JI€ 3aBUCUT OT PACCESIHUS IIEKTPOHOB?
10. Mo:XHO JIn ©3MEPUTH CONPOTUBIIEHUE Trucka KopOMHO B KBaHTYIOIIEM MarHUTHOM I10Jie?
11. I'me Teyer TOK B pexxuMe KBaHTOBOTO 3¢ dekra Xomna?

12. OcHoBHAast 0COOCHHOCTb JBYMEPHBIX IJIA3MOHOB.

13.Ha3oBuTE OCHOBHBIE HCTOYHHUKH IIIYMOB U HABOAOK MPH 3JIEKTPOPHU3NUECKUX H3MEPCHUSX. .

14. HaszoBuTre OCHOBHBIE TIIpEHMYyIIECTBA U
MPOBOIMMOCTH aHAJIOTOBBIM U IIM(POBBIM METOAAMH.

HCAOCTATKU  U3MCPCHUS HH(l)(l)epeHHHaHBHOfI

15. Ilepeuncnure OCHOBHBIC METO/IBI BBIACICHNUS CUTHAJIA U3 IIIyMa.
16. Kak moBeICHTE OBICTPOICHICTBUE H3MEPHUTEIBHON CXEMBbI ITPH U3MEPEHNUH BBICOKOOMHBIX OOBEKTOB?




17. Kak yMeHbLIUTHb BIIMSHUE YTEYEK YEPe3 CONPOTUBIECHUE M3OSLIMU IPU IPOBEIECHUU
YETHIPEXKOHTAKTHBIX H3MEPEHHUI BBICOKOOMHBIX O0OBEKTOB?

18. Kak yMeHbIINTH BIMSHUE TEMIIEPATYPHBIX Apei(poB Ha pe3ysibTaThl U3MEPEHHH NpH PaboTe C
HU3KOOMHBIMH 00BEKTaMH1, HAaXOAALIMMUCS B KpHocTare?

Kpurepun onennBanus
10 6amnoB — (ITPEBOCXOHO):
*  CHUCTEMaTU3UPOBAaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 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 HCIIOJTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIE, IITYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(pQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOU POTpaMMO TUCTIUITITHBEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3UpPOBAaHHbIE, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIe/IaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIOXKHBIE HPOOJIeMbI 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 MPAKTUUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUYECKOE
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 TEPMUHOJIOIMHU (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 HAyYHBIX 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.



