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: praBJ'ICHI/IC JIA3CPHBIM H3JIYUCHUCM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: FO.A. Kpotos, kau1. (hu3.-Mart. HayK, CTAPIIANA HAYYHBIA COTPYIHHK

[Iporpamma obcyxaeHa Ha 3aceqaHnnu Kadenpbl KBaHTOBOW aeKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "VmpaBnenue nazepHbIM H3TyuyeHHEM' MpenycMaTpuBaeT O3HAKOMIIEHHE CIyIIaTeslied C OCHOBaMH
VIOPaBJICHUS JIa3epHBIM H3IYYCHHUEM M TOJArOTOBKA K M3YUYCHMIO OPYTUX CIEHUaTU3UPOBAHHBIX KYpCOB IIO
KBaHTOBOM 3JIEKTPOHUKE.

3amaun Kypca:

* IpUOOpETEeHUE CITyIIATeNIIMI TEOPETHUECKUX 3HAHUI M HaBBIKOB B 00JIACTH 3a/1a4 yNpPaBICHUS JIa3ePHBIM
M3JIy4EeHHEM JUIA 3a/1a4 MOIYJISLUN U CKAaHUPOBAHUS Ha OCHOBE JIEKTPO-, AKyCTO- U MarHUTOOIITHKH;

¢ [IOATOTOBKA cnymaTeneﬁ K U3Y4YCHHUIO CMCIKHBIX OUCHUILIINH KBaHTOBOI QJICKTPOHUKU,

° HpI/I06peTCHI/IC HaBbBIKOB B MPUMCHCHHUU MCTOHAOB MOAYJIAIIMU WU CKAHUPOBAHUA B J'Ia3epHOI>i (1)H3I/IKC nu
ApPYyrux €CTCCTBCHHOHAYYHBIX AUCHUIIINHAX.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT J10JKEH:

3HaTh:
[J OCHOBHBIE CIIOCOOBI YIIPABIICHHS JTa3ePHBIM U3TYYCHUEM: MOIYIISIMIO U CKAHUPOBAHKUE;

[] OCHOBBHI KPUCTAJJIOOIITUKH, CBOICTBA QJICKTPOOIITUYCCKUX, MATHUTOONTUYCCKUX MU AKYCTOONTHYCCKHUX
MaTcpualioB. OCHOBHEBIE KOHCTPYKIIMU MOAYJIATOPOB U Z[e(bﬂeKTOpOB Ha UX OCHOBC;

[J ocuoBHble ¢akTel u (Gopmynsl i 3¢dexroB [lokkennca, Keppa, 3eemana B reomerpusix dapanes u
®ourta, apanes u Korrona -MyToHa;

[0 pexumbl bpera m Pamana-Hara npu mudpakinmm cBera Ha axycrtudeckoir BosHe. KoaddunmeHt
aKyCTOONTHYECKOTO Ka4eCTBa.

VYMeTs:
[] yMeTh peniarh ONTHYECKYIO CXeMY W3 MOIsIpu3aropa, Ga3oBOro AIEMEHTA U aHAIH3aToPa;
[] pemiark 3a/1adqy O pacrpOCTPAaHSHUN CBETa B OJTHO U JABYOCHBIX KPHCTAILIAX;

[] paccuuThIBaTh NONYBOJHOBOE HANpPSHKEHUE JUIS  MOIYJISATOPOB Ha MPONOJIBHOM M IONEPEYHOM
anekrpoontuiaeckoM dpdexte [Tokkenbea;

[} olleHMBATh pa3pelIeHre CKaHUpYIoLIero ycTpoiictsa ( aedexropa). Unucno paspeniaeMbix MO3ULKHN, BpeMs
nepeKItoueHus, 3pHEeKTUBHOCTS;

[ oLlcHMBAaTh TCMIICPATYPHYTO CTa0WILHOCTh QJICKTPOOITUYCCKOIO MOAYJIATOPA,

[ mpuMeHATh (OPMYIBl TEOPUU AWQPPAKINS CBETa HA IMEPUOAUYECKON CTPYKType B pexumax bperra u
Pamana-Hara;

[J mpuMeHsTh popmyny spdexra Dapanest 11 napa-, 1ua- ¥ GeppoMarHeTUKOB.

Bnaners:
[J pemiarb ONTUYECKYIO CXEMY H3 MOJIsipu3aropa, ha3oBOro aieMEeHTa U aHAJIM3aTopa;
[] pemarh 3aj1ad4y O pacrpOCTPaHEHUHU CBETa B OJJHO U ABYOCHBIX KpPHCTAJIaX;

[J paccunThiBaTh IIOJYBOJHOBOE HAalpsDKEHUE M  MOLYSITOPOB Ha IIPONOJBHOM M IIOIEPEYHOM
anekTpoontuiaeckoM ¢ dexre [lokkenbca;

[] olleHUBATh pa3pelIeHue CKaHUpyIoLero ycrpoiictsa ( aeduexropa). Unucino pazpenraeMbix MO3UINHN, BpeMsl
nepeKItodeHusi, SQHEeKTUBHOCTS;

[] oLleHMBAaTh TEMIIEPATypHYIO CTAOUIBHOCTD 3JIEKTPOONTHYECKOTO MOIYIIATOPA;

[J mpuMeHsTh QOopMynbl Teopur audpakius cBeTa Ha TMEPUOTUYECKOW CTPYKType B pexumax bperra m
Pamana-Hara;

O mpumeHsATs popmyny s¢dexra Papanes 1ig napa-, 1ua- 1 GeppoMarHeTUKOB.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:
1. OcHOBBI KpHUCTAJUIOOIITUKH. PaCHpOCTpaHeHI/Ie CBCTAa B aHU30TPOIIHBIX CpCaax.



2. OcHOBHBIE CIIOCOOBI YIPaBICHHS JIa3€PHBIM U3ITydeHHeM. MOIymsIus 1 CKAaHUPOBaHUE.
3. MaruuroonTHxa.

4. DneKkTpoOoITHKA.

5. AKyCTOONTHKA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

¢ O3HaKOMIJICHHUC cnymaTeneI‘i C OCHOBaMM YIIpaBJICHUA JIa3€CPHBIM HU3JTYUYCHHUEM H IIOATOTOBKA K
HU3YUCHUIO JPYTUX CIICHHUATIU3UPOBAHHBIX KYPCOB I10 KBaHTOBOM QJICKTPOHHUKE.

3agaum AUCUMIIHHBI
* MpHOOpETEeHHE CITyIIATeNIsIMU TEOPEeTHYECKHX 3HAHWH M HABBIKOB B O0JACTH 3a/au yNpaBICHUS
JIA3epHBIM M3IY4YEHUEM Ul 3aJad MOAYISALMU W CKaHUPOBAaHUS Ha OCHOBE JJIEKTPO-, aKyCcTO- U
MarHUTOONTUKH;
* [IOJrOTOBKA CIylIaTes el K U3yYEHHUIO CMEXXHBIX IUCLUILIMH KBAHTOBOM 3JIEKTPOHUKY;

* IproOpeTeHNEe HAaBBIKOB B MIPMMEHEHNH METOZ0B MOAY/ISIINU U CKAaHUPOBAHUS B JIa3epHOU (usnke
U APYTHUX €CTECTBEHHOHAYYHBIX NUCIMIIINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIICIsAA dTallbl €€ PEIICHHUS,
KPUTHYECKUHN aHAJIN3 ¥ CHHTE3 HH(popManuy, |AEHCTBHS 110 PEIICHHIO 3a1a4u
OPUMCHSATH CHCTEMHBIN MOAXOA i pemiennst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBl PEIICHUS

NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEAOCTATKHU

I1K-1 CnocobeH miuaHupoBaTh U IPOBOIUTH [IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
Hay4HbIE SKCTICPUMEHTHI (B N30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (QU3NKU

npeaMETHOH obnacty) u (unu) teopetndeckue |[IK-1.4 VYmeer CTPOUTh MareMaTHYeCKME MOJEIH Ui
(aHanUTHYECKUE U UMUTALIUOHHBIC) ONMCAHMSI W MCCIEAOBAHHA IIPOLECCOB M SABICHUH B
HCCIEI0OBaHUS COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOXY.JII0)

B pe3ynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI

3HATh!
) OCHOBHBIE CIIOCOOBI YIIPaBIICHHS JIa3EPHBIM U3ITyUYSHHEM: MOIYIISIIHIO U CKAHUPOBAHHE;
[l OCHOBBI  KPHUCTAJUIOONTHUKH, CBOMCTBA  JJIEKTPOONTUYECKMX,  MAarHUTOONTHYECKUX U
aKyCTOONTHYECKHX MaTepHanoB. OCHOBHBIC KOHCTPYKIIMU MOIYJISITOPOB U 1e()JICKTOPOB HA HX OCHOBE;
[J ocHoBHbIE (hakThl 1 popmyisl st apdekroB [Tokkensca, Keppa, 3eemana B reometpusix dapanes v
®owurta, apanes u Korrona -MyToHa;
[J pexumbl bpera m Pamana-Hara npu nudpaknuu cBera Ha akyctuieckoil BomHe. Koaddumment
aKyCTOONTHYECKOTO Ka4eCTBa.

YMETb:

] yMETh penraTh ONTHYECKYI0 CXeMy W3 TOJISPH3aTopa, (pa3oBOro IEMEHTa U aHAIH3aTopa;

[] pemiaTh 3a7a4y O paclpoOCTPAHEHUH CBETA B OHO U IBYOCHBIX KPHCTAILIAX;

] paccyMThIBaTh IOJYBOJHOBOE HANPSHKEHHE JJIsI MOJIYJISTOPOB Ha TPOAOIBHOM H IOTEPEYHOM
anekrpoontuiaeckoM dpdexte [Tokkenbca;

[} olleHUBATh pa3pelIeHue CKaHupyrouiero ycrpoiictsa ( aediekropa). Uucao paspemaeMbIx MO3UIIHHT,
BpeMmsl repeKintodeHust, 3pGekTHBHOCTD;

[] OLIeHMBATh TEMIIEPATypPHYIO CTAOMIBHOCTD JJIEKTPOONTHYECKOTO MOIYIIATOPA;

] mpuMeHsTh (HOpMYIIBI TEOPUHU AU(PAKLUSA CBETA Ha IEPHOINUECKOI CTPYKType B peskuMax bperra u
Pamana-Hara;

[J mpuMeHsTh popmyny spdexra Dapanest 11 napa-, 1ua- ¥ GeppoMarHeTUKOB.



BJIAJETh:
UJ
0
UJ

pelaTh ONTUYECKYIO CXEMY U3 NMOJsIpU3aTopa, (a30BOro JIEMEHTa U aHAJIN3aToPa;
pelaTh 3aady 0 paclpoCTPaHEHUHU CBETA B OJJHO M IBYOCHBIX KpHCTaJlIaX;
paccUMTHIBaTh IMOMYBOJHOBOE HANPSKEHUE JUISI  MOIYISATOPOB HA MPONOJIBHOM U IONEPEYHOM

anektpoontuiaeckoM dpdexte [Tokkenbca;

0

OLICHMBATh pa3pelleHne CKaHUPYIoLIero ycrpoicTaa ( aeduiekropa). Yncno pasperraeMbix NO3ULNH,

BpeMmsl IepeKintodeHust, 3pHekTHBHOCTD;

0
U

OLICHUBATh TEMIIEPATypPHYIO CTAOUIBLHOCTh 3JIEKTPOONTUYECKOTO MOIYIATOPA;
HNPUMEHATH (OPMYIIBI TEOPHH TU(PAKIHS CBETa HAa MEPUOANIECKON CTPYKType B pexkumax bperra u

Pamana-Hara;

O

npuMeHsATh Gopmyny apdekra Papases i napa-, 1ua- U GeppoMarHeTUKOB.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OcHOBBI KPHCTAJTIOONI THKH.
1 Pacnipoctpanenue cBeTa B 8 2
AQHM30TPOITHBIX Cpe/iax.
OcHoBHbIE CIIOCO0bI yTpaBJIeHUS
) Ja3epHBIM U3TydeHHeM. Monymsanus W 4 )
CKaHHUPOBAHUE.
3 MaruuroonTuka. 8 3
4 DJEKTPOONTHKA. 6 4
5 AKyCTOONTHKA. 4 4
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

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

Cemectp: 7 (OceHnuii)

1. OcHOBBI KpHUCTAJUIOOIITUKH. PaCHpOCTpaHCHI/IC CBCTA B aHU30TPOIIHBIX CpCaax.

1.1. AmrumrtynHas, 4acToTHas, (pa3oBas, MOJApU3ALMOHHAs MOLYISIUMA. [TyOMHA MOIYNsuuWH,
MOIIHOCTb, YaCTOTHBIM Anamna3oH. Buemnsas momynsamusa csera. OcHOBHBIE (Qu3ndeckue 3(QeKThl,
JeXale B OCHOBE pabOThl MOAYISTOpPOB. BpemeHHass ¥ NpOCTpAaHCTBEHHAs — MOAYJSILIUS
U3JIyYEeHHUS.

1.2. BHyTpeHHsAs Moayasuus. Pa3nuuHble peXuUMbl TI'€HEpalUMd KOI€PEHTHOIO ONTHYECKOIo
W3ITy4EHUS.

1.3. Monynsmust ONTH4YECKON AJIMHBI - CHHXPOHU3AIM MOJ; MOIYJISAIMS 0OpaTHOM CBA3M - PEXUM
TUTAHTCKUX HMMITYJIbCOB; MOAYJSIIHS AOOPOTHOCTU (IIOTEPh) - aKTHBHAS M MACCHBHAS - IMHYKOBBII
PEXUM I'eHepaluu.



1.4. CxanupoBanue u jediaekTopbl: pedpakioHHbIE U AU(PPAKIIMOHHBIE METOABI CKAaHHPOBaHUSI.
Pa3pemienne ckaHUPYIOIIETO yCTPOICTBA.

1.5. HGpCHeKTHBLI pasBuTUA CpCACTB YIPABJICHUSA JIa3CPHBIM HU3JITYUYCHUCM. Hosrie MaTrcpHraibl IJid
9JICKTPO-, aKyCTO- 1 MAarHuTOOIITUKH.

1.6. OcHOBHBIC IPUHLIUITBI CO3JAHNS BOJIHOBOAHBIX YCTPOMCTB YIIpaBICHUS JIa3ePHBIM U3TyUYCHHEM.
BonHOBOAHBIE 3JEKTPOONTHYECKUE MOAYJISATOPHI. BOIHOBOIHBIE aKyCTOONTHYECKHE AE(IEKTOPBHI.
[IpumMeHeHre BOTHOBOIHBIX MOLYJISITOPOB U Je(IECKTOPOB.

2. OCHOBHEIE CITIOCOOBI YHOpaBJICHUA JIA3CPHBIM NU3JIYUCHUCM. MOI[YJIHL[I/ISI 1 CKaHUPOBAaHUC.

2.1. PacnipocTpaHeHue cBeTa B aHU3OTPONHBIX cpeAax. [lonepedyHOCTh 31eKTPOMarHuTHOM BOJHBI B
cpene. Onruyeckas uHAMKarprca. BomHoBas U myuyeBasi moBepXHOCTH. Duuncouns; Openens.

3. MarHuToonTHKaA.

3. 1. Dddexr 3eemana. MaruuTHas Jo0aBKa K TEH30pY AMAICKTPHUUECKOW MPOHHULAEMOCTH.
I'eomerpun @apanesa u doiirra. MaayurpoBaHHass MAarHUTHBIM I10OJIEM ONTUYECKAsi aHU3O0TPOIIHS.

3.2. DOddexr Papages ans mnapa-, aua- U ¢eppomarHetuxoB. Ipdexkr Korrona-Myrtona.
Marauroontiuueckue MaTepHuaibl U UX OCHOBHBIE XapaKTepUCTUKU. Moaymsiuust (as3bl 1 aMIUTUTY/IbI.
Monynstopsl Ha tuHeRHOM 3¢ dexre Dapanes.

4. DAEKTPOONTHKA.

4.1. Omnekrpoontuyeckue 3dexrsl [lokkensca um Keppa. TeHzopHas M MarpuuHas 3allUCH.
OCHOBHBIE KpUCTAJUIbI MEKTPOONTUKU U UX CUHITOHUH.

4.2. TlpomonmeHbli 2nekrpoonTuueckuit d¢pdext I[lokkenbca. [lomyBoiaHOBOE —HampsHKEHUE.
MoaynsTop Ha IPOAOIBHOM 3JieKTpoonTuiaeckoM ¢ dexre [lokkenbca.

4.3. Tomnepeunsiii anekrpoontuueckuii 3ddekt. TemmeparypHas crabuiabHOCTh. BwiOop paboueii
touku. KoHCTpyKItnu MoaynstopoB. OCHOBHBIE OTpaHUYCHUS 110 OBICTPOACHCTBIIO. Marepuaisl s
AJIEKTPOONTUUECKHX MOYJISITOPOB.

4.4. Dnexrpoontuieckue neduektopsl. Jlediekropsl ¢ HenpepbIBHBIM CKaHHpoBaHueM. Ywucio
paspelaeMpIX MO3UIHNA. YTIpaBisollee HapsbkeHne. JIMCKpETHBIN 3JIeKTPOONTHYECKUAN Ae(IeKTop,
€ro pa3pelieHue U ObICTPOAEHCTBHE.

5. AKyCTOONTHKA.
5.1. Jdudpakuus cBera Ha mnepuoanyeckod crpykrype. Pexumsl bperra m Pamana-Hara. Yron

Bbperra. Teopust cBsi3aHHbIX BOJH. K03 dHuneHT akyCTOONTHYECKOTO Ka4ecTBa.

5.2. Axycroontuyeckue MOIYIATOpBl. beicTponeiictBue u 3ddexruBHOCTh. Marepuansl s
aKyCTOONTHKH.

5.3. Axycroontuueckue neduiekTopbl. UMCIO paspemacMblX TMO3WIHNA, BpeMsl IMEPEKIIOYCHUS,
3¢ pexTHBHOCTE. YacTOTHBIE 3aBUCMMOCTH YIIOB AU(PAKIUH sl aHU30TPOIHON AU(PPAKLUU CBETA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS MyJIbTUMEANA IPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Mycrens E. P., ITapsirun B. H. MeTtons! Mmoaynauuu n ckaHupoBaHus cBeta. - Mocksa: Hayka, 1970

L.
2. bamakmmit B.W., ITapeirun B.H., Ynpkos JI.LE. ®usndeckne 0CHOBBI aKyCTOONTUKH. - MOCKBa,

1985 1.
3. Boncosckuii C. B. Maruetusm. - Mocksa, 1971 1.

JlononHuTenbHAs TUTEpaTypa
1. 3sento O. TlpuHIMIEI Ta3epoB: pyc. Tiep. nepepad. U JOI. IPHU YUYaCTHH aBTOpa KHUTH .— 4-€ U3/,
— CIIO6. : Jlanw, 2008 .— 720 c.

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

http://lib.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTUHY, BKJIIOYAs IEMOHCTPALIUIO IPE3CHTALIUIA.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1) mocemenue Bcex JIEKIMHA, MPEAYCMOTPEHHBIX yYEOHBIM IUIAHOM; BEICHHE KOHCIIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKICHUH JIEKLUI;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHMYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K

npernoaaBaTCiitO Ha JICKIUU.



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 KBAaHTOBOH JIEKTPOHUKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: 10.A. KpotoB, kang. ¢pus.-mar. HayK, CTapIINi HAYYHBIH COTPYIHUK



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. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3yueHus AUCIMIUIMHBI « YIIPaBICHUE Ja3€PHBIM M3ITydeHUEM» 00yUaroUIHiCs TOIKEeH:

3HATb:

] OCHOBHBIE CIIOCOOBI YIPaBICHHS JIa3€PHBIM U3JTyUYCHUEM: MOIYIISALMIO U CKAHUPOBAHHE;

[ OCHOBBI KpUCTAJUIOOIITUKH,

CBOICTBa

QJICKTPOOITUYCCKUX, MAarouTOOIITHYCCKHUX u

aKyCTOONTHYECKHX MaTepHuanoB. OCHOBHBIC KOHCTPYKIIUU MOIYISTOPOB U 1e(ICKTOPOB HA UX OCHOBE;
[J ocHoBHbIe (hakTel 1 Gopmynsl 1t 3pdexroB [Tokkensca, Keppa, 3eemana B reometpusix Dapanes v

®ourta, apanes u Korrona -MyToHa;

[J pexumbl bpera n Pamana-Hara npu mudpakumm cBera Ha akyctuueckoil BoiHe. Koadduuuent

AKyCTOONTHYCCKOT'O Ka4CCTBA.

yMeTh:

] yMeTb pemraTh ONTHYECKYIO CXeMy U3 HOIApHU3aTopa, (pa3oBOro EMEHTa U aHaIU3aTopa;

[J pemarp 3aga4dy O paclpoCTPaHEHUH CBETA B OHO M ABYOCHBIX KPHUCTAIIAX;

[ paccuMThIBaTh IOJYBOJHOBOE HANPSIKEHHE AT MOIYISTOPOB Ha MPOAOJIBHOM U IONEPEYHOM
anekTpoontuiaeckoM ¢ dexre [lokkenbca;

[] olleHMBATh pa3pelIeHue CKaHUpyIoLero ycrpoiictna ( aediexropa). Yucnao paspeniaeMblx MO3UINH,

BpCeMs IICPCKIITOUCHU A, 3(1)(1)6KTI/IBHOCTL;

[] oLleHMBAaTh TEMIIEPATypHYIO CTAOUIBHOCTD 3JIEKTPOONTHYECKOTO MOIYIIATOPA;
[J npuMeHsITh GopMysbl TeopuH AudpaKiysl CBeTa Ha IEPHOANIECKON CTPYKType B pexkuMax bperra n

Pamana-Hara;

O mpumeHsATs popmyny s¢dexra Papanes 1 napa-, 1ua- 1 GeppoMarHeTUKOB.

BJIAA€Th:

[} pemiaTh ONTHYECKYIO CXEMY M3 NOJISAPH3aTOpa, (Pa30BOro AIEMEHTA U aHAIH3aTOPa;

[] pemarh 3a7a4y O paclpoCTPaHEHUH CBETa B OJIHO M JIBYOCHBIX KpPUCTAILIAX;

[ paccyMTBIBaTh IOJYBOJHOBOE HANPSHKEHHE TSI MOJIYJISTOPOB HAa TPOAOIBHOM H IOTNEPEYHOM
anektpoontuiaeckoM dpdexte [Tokkenbea;

[} olleHUBATh pa3pelIeHue CKaHupyoouiero ycrpoictsa ( aediexropa). YUucao paspemaeMbix MO3UIIHHT,

BpeMmsI IepeKintodeHust, 3pGekTHBHOCTD;

[J OLICHHMBAaTh TEMIIEPATYPHYIO CTA0MIBHOCTD 3JEKTPOONTHYECKOTO MOAYIISTOPA;
[ mpuMeHSTh (HOpMYIIBl TEOPUHU AU(PAKLUSA CBETA Ha IEPHOINUECKOI CTPYKType B pexkuMax bperra u

Pamana-Hara;

[J mpuMeHsTh popmyny spdexra Dapanest 11 napa-, 1ua- U GeppoMarHeTUKOB.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

o0yuaruuxcst



Bonpocs! asist moaroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

1. OcHOBBI KpUCTAJUIOONTHKH. PacnipocTpanenue cBeTa B aHU30TPOIHBIX Cpeax.
OcHOBHBIE CIIOCOOBI YIPaBICHHS JIa3€PHBIM U3ITydyeHHeM. MOTysIus 1 CKaHUPOBaHHE.
MarnauroonTtuka.

DNEeKTPOONTHKA.

kv

AKyCTOONTHKA.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHUE ero 3(pQPeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTNOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX U HANPaBICHUIX 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, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CAMOCTOSATEIIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHas padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, 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
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,
* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLHUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydJacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aJaHuUil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHIBUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW IUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

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

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3NPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMBl;

*  HCIOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCH], YMEHHE AeNaTh 000CHOBAaHHBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CaMOCTOSATEIEHO MPUMEHSTh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

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

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

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

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

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

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

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

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCMOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

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

* YMEHHE 0] pPyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpPaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

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

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

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

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

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

° (I)paFMeHTapHLIe 3HAHUA B paMKax 06pa30BaTean0r0 CTaHdapTa,



. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO JUCIUIUIMHEI, HAJIWYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aJIaHMUH.

1 6amt — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaX 00pa30BaTeIbHOTO CTAHIAPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs 1Mo OMiIeTy He JOJDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



