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AHHOTANMA

Kypc "KBanToBas ontuka" mpeaycMaTpuBaeT O3HaKOMIIEHHE CITylIaTresieil ¢ OCHOBaMU KBAaHTOBOM ONTHUKH U
MOATrOTOBKA K HW3YYCHHIO JPYTrUX CHCHUAIM3HPOBAHHBIX KYpCOB [0 KBaHTOBOH  3JIEKTPOHUKE.

3anauu IUCLUILINHBL
* IpUOOpPETEeHUE CITyIIATeIIMU TEOPETUUECKUX 3HAHUN M HABBIKOB B 00JIACTH KBAaHTOBOM ONTHKH;
* [IOJrOTOBKA ciIylIaTesel K U3yYEHHUIO CMEXXHBIX IUCLUILIMH KBAHTOBOM 3JIEKTPOHUKY;

* TIpHOOpeTeHHEe HABHIKOB B INPUMEHEHHH METOAOB KBAHTOBOW ONTHKM B Ja3epHOW (u3nke M Apyrux
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

[To pesynbTaram 0CBOEHUS AUCIUTLIUHBI CTYICHT JOJDKEH:
3HaTh:
[J OCHOBHEIE TIOHSITUSI KBAHTOBOW TEOPUH CBETA.

[ HOHHTI/IG—KOFGPGHTHOG COCTOSIHHE — COOCTBEHHOE COCTOSTHHE oneparopa YHUYTOKCHUS, BBIPAKCHUC YCPEC3
CTallMOHAPHBIC COCTOSAHUA, PA3BUTUE BO BPEMCHU, KOOPAWMHATHOC MTPEACTAaBIICHUC.

[ Ilonstue- Cxatoe COCTOSHHE, ONIpeNesieHHe, KOOPAMHATHOE IpECTaBICHUE, pPa3BUTHE BO BPEMEHH,
COKAaThI BaKyyM, CPEIHEE YUCIIO YACTUI U KOIPPHUIIUCHT CHKATHSL.

[J OcHoBHBIE (akTbl U QOPMYIBL JUIsI TEOPUH H3IydeHHUs] aOCOMOTHO depHoro Tena-llnanka,porto-addekra
Oiinmrelina, a3gdexra Komnrona

[J OmnepaTtopbl POXICHUS W YHHUUTOXKEHHUS, ONEpPATOp YMCIIAa YaCTHIl, CHCTEMa CTAlMOHAPHBIX COCTOSHHM
JINHEWHOT O OCLMJLIATOPA.

Vmern:

[ YMeTh KBaHTOBATh IOJI€ U 3aMMCHIBATH €r0 B PA3JINYHBIX MPEIACTABICHUSIX.

(] IIpuMeHSATh TIOHSITHE CHJIBI OCITILISATOPA B PEIICHUH 3a1a4 110 B3aMMOJICHCTBHIO CBETA C aTOMOM.
[] PaccunThiBaTh 00€M KOT€PEHTHOCTH U (DAKTOP BBIPOXKICHUS 3-M. TTOJIA.

(] IlpeacraBnate Ha (Ha30BOH IIOCKOCTH COCTOSHUS 3-M TIOJIS B PA3JIUYHBIX MTPEICTABICHUSX.

[0 OtieHnBaTh MPOCTPAHCTBEHHYIO U BPEMEHHYIO KOTEPEHTHOCTh U BIHATH HA HUX.

Bnaners:
[J Teopueit COOTBETCTBUS JJIsl aTOMHBIX [IEPEXOIOB.
[J Teopueil BTOpUYHOTO KBAHTOBAHHUSI 111 PA3JIMYHBIX OMUCAHUMA 3-M. MOJIA.

[} TloHnsiTHEM JWHAMUYECKOW MOJNSPU3AIMKA aTOMad NPHUMEHSTH €ro MPH PacueTe CEYCHUH MOIIOMEHHUS U
paccesHus.

[l Coornomenuem Kpamepca-Kponunra pang BbIYMCIEHHS MHUMOM H  JEHCTBUTENbHON uacTei
JTUHAMUYECCKON MOISPU3YEMOCTH.

O IonsitueM 3anmyTaHHBIX cocTosiHMN (TapagokcoMm OIIP) u monmyyeHneM M MPUMEHEHHWEM MX B KBAaHTOBOU
OIITHUKE.

Templ u pa3znenbl Kypea:

. OCHOBHbIE IOHATHUS KBAaHTOBOW OITHKHU.

. Koppensiunonnsie GpyHKINYU 1epBoro nopsaka

. KBaHTOBaHME 1101151 U pa3nUYHbIC IPEICTABICHUS

. Teopema Bunepa-Xunuuna.Teopema Ban Llutrepra - LlepHuke

. I3MepeHue npocTpaHCTBEHHON KOI'€PEHTHOCTH BTOPOI'o MOpsIKa
. Kanonnueckue nepeMeHHbIE

. CocTostHYSI KBAHTOBOM CHCTEMBI B 0003Ha4YeHusX [npaka

0 3O LD AW

. OCHOBHBIE THITBI COCTOSIHUH OIS

9. KorepeHTHbIE COCTOSIHUS

10. CoOGCcTBEHHBIE COCTOSIHUS OTIEPaTOPOB 0000IICHHOW KOOPUHATHI U HUMITYJIhCA
11. CBs13b KOOPJIMHATHOTO ¥ UMITYJIBCHOTO 0a3UCOB C KOTEPEHTHBIM



12. Atom 1 ero KBaHTOBasl MPUPOAA

13. TonspusyeMocTh aTama

14. ITonsapu3annoHHOE TOPMO3HOE U3ITyUEHHE M JMHAMHYECKasl MOISIpH3allyns aroMa
15. OnbITHI 10 OOHAPY)KEHUIO TPABUTAIIMOHHBIX BOJIH

16. Habmonenue goroHa 6e3 ero yHUITOKEHHUSI

17. OIIP mapamokc u ero ciaencTBUs

18. KBaHTOBaHME MMOJIA U PA3NUYHBIE MTPEICTABICHUS

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

¢ O3HaKOMJICHHC CJ'IYI_HaTeJIeI\/'I C OCHOBaMM KBaHTOBOW ONTHKH M IIOATOTOBKA K HU3YYCHUIO APYTUX
CIICUAIN3UPOBAHHBIX KYPCOB I10 KBaHTOBOM QJICKTPOHHUKE.

33)13‘11/[ JAUCHUIIINHBI
° HpI/IO6peTeHI/I6 CIIymiaTeJIs M TCOPCTUICCKUX 3HAHMH U HABBIKOB B 00JIACTH KBAHTOBOU OIITUKH,
¢ IIOATOTOBKA cnymaTeneﬁ K U3Y4YCHHUIO CMCIKHBIX OUCHUILIINH KBaHTOBO QJICKTPOHUKU,

° HpI/I06peTeHI/IC HAaBbBIKOB B IIPUMCHCHUU MCTOHAOB KBAaHTOBOM OITHKHU B na3epH017I (1)I/I3I/IKC " Apyrux
C€CTCCTBCHHOHAYYHbIX NUCHUIIINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI 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
HOPUMEHATH CUCTEMHBIN MOAX0A uis pemenns  |VK-1.3 PaccmarpuBaeT pasivdHbIC BapHAHTBI PEIICHUS

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 MOJECIHM LIS
(aHaIMTUYECKHE U UMUTAITMOHHEIC) ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
HCCIICIOBAHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!
] OCHOBHBIE TOHATHUS KBAHTOBOW TEOPHH CBETA;
) monsitue KorepeHTHOE COCTOSTHHE — COOCTBEHHOE COCTOSTHHE OTepaTopa YHHUYTOKCHUS, BRIPAKCHUE
yepe3 CTallMOHApHbIE COCTOSIHUS, pa3BUTHE BO BPEMEHH, KOOPANHATHOE MPEICTaBICHNUE;
[ monsitue (Crkaroe COCTOSTHHE, OTPE/eIIeHNe, KOOPIUHATHOE MPEAICTaBICHHE, PAa3BUTHE BO BPEMEHH,
CKaThIH BaKyyM, CpEJHEE YHUCIIO0 YaCTHIl U KOO DUITMECHT CIKATHS,
[]  ocHoBHBIe (akTel W  (opMyaBl UL TEOPHHM  HM3IY4YCHUS  AOCOJIOTHO  YEPHOTO
tena-Ilnanka,poro-addexra DitHmreliHa, 3¢ dekra Komnrona;
[} orepaTopsl POXKACHUS U YHHUTOKEHHUS, OTIEPATOP YHCIIa YaCTHIl, CUCTEMa CTAaIllMOHAPHBIX COCTOSHUM
JINHEWHOTO OCLUJUISATOPA.
YMETb:
] yMeTh KBaHTOBATh I10JI€ U 3aMIUCHIBATH €TO B PA3IUYHBIX PEACTaBICHUSAX;
) IPUMEHSATH MTOHATHE CHIIBI OCIMUIATOPA B PEIICHUH 3a/1a4 110 B3aUMOCHCTBHIO CBETA C aTOMOM;
[ paccunThIBaTh 00€M KOT€pPEHTHOCTH U (DaKTOP BBIPOXKICHUS 3-M IOJIS;
) mpencTaBnsATh Ha (Ha30BOIl INIOCKOCTH COCTOSTHHS 3-M IIOJISl B Pa3IMYHBIX MIPE/ICTaBICHHUSX;
[] oLleHMBaTh NPOCTPAHCTBEHHYIO M BPEMEHHYIO KOTepPEHTHOCTh M BIUATH HA HUX.
BIIAJICTh!



[J Teopueil COOTBETCTBUS AJIs1 aTOMHBIX [1€PEXOI0B!

[ Teopreil BTOpUIHOTO KBAHTOBaHMS JJIs1 pa3JINYHBIX ONKMCAHUN 3-M I0JIS;

[J HOHATHEM AMHAMHUYECKOW MOJIAPU3ALMK aTOMau IPUMEHSTh €0 IIPU pacyeTe CEUeHUN MONIOLEHUS
U PACCESHHUS;

[l coorHomenuem Kpamepca-Kponunra pans BBIYMCIEHHS MHHMOW M J€WCTBUTEIHHOW YacTei
JUHAMHUYECCKOH MOIAPHU3YEMOCTH;

[l MOHATHEM 3allyTaHHbIX cocTosHWN (mapagokcom OIIP) u momydeHumeM M NpUMEHEHHEM HX B
KBaHTOBOH OITHKE.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTh Camocr.
pabora
1 OCHOBHBIE TIOHSITHSI KBAHTOBOW OITHKHU 2 4
) Koppensiunonnsle  QyHKIMH — TepBOTO ) 5
nopsiaka
3 KBanroBanue monss UM pasnuyHbIe ) 4
MPEICTABICHHUS
4 Teopema Bunepa-Xununna.Teopema Ban 2 5
[urrepra - Llepauke
5 [IpocTpancTBEHHAs! KOTEPEHTHOCTh 2 4
6 Kanonunueckre nepemMeHHbIE 2 5
7 CocTOosiHMsSI ~ KBaHTOBOM  CHCTEMBI B ) 4
oOo3HaueHusx [dupaka
8 OCHOBHBIE THIIBI COCTOSTHUM MOJIS 2 4
9 KorepentHslie cocTostHUS 2 4
10 CoOcTBeHHBIE COCTOSIHHSL ~ OIEPaToOpOB ) 4
0000IIeHHOW KOOPMHATHI M UMITYJIbCa
1 CBsA3b KOOPIMHATHOIO M HUMILYJICHOIO ) 4
0a31COB C KOTEPEHTHBIM
12 |AroMm u ero KBaHTOBas IPUPOAA 2 4
13 [TonapuzyemocTts atama 1 4
[onspuzauronnoe TOPMO3HOE
14  |uzmydeHue u TUHAMHUYECKas 1 4
MOJISIPU3ALLYHsI aTOMa
15 OnbITh o 00HapyKEHHIO 1 4
IpaBUTALIMOHHBIX BOJIH
16 Habmonenue ¢dorona 0e3 ero 1 4
YHUUTOXKEHUS
17  |OIIP mapagokc u ero cieacTBUS 1 4
18  |KBanroBanue nosns 1 4
Nroro gacos 30 75
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)




Cemecrtp: 8 (Becennuit)
1. OcHOBHBIE TOHSITHSA KBAHTOBOH ONTHKH

IIpencrapnenue noss B BUJIE COBOKYITHOCTHU CIIy4aiHBIX BEJIMUUH.
KBa3umonoxpomaruyeckuil curtai. OyHKIMs KOTEPEHTHO-CIIEKTpaJlbHAasl IJIOTHOCTb;
- aBTOKOPPEJSINOHHAS (DYHKIIHS,;
- CIIEKTpaJlbHasl IJIOTHOCTb.
BuyTpenHss Monyssiuus. PaziuuHble pexuMbl FeHepalui KOTEpEHTHOTO ONTUYECKOIO U3JTyUeHMUSL.

2. Koppemnsiuuonnbie GyHKIIUY IEPBOTO MOPSIKA

BeipaskeHne KoppensiuoHHbIX (DYHKIMH BBICIINX TOPAAKOB uepe3 KD-1 1 TernoBoro n3imydeHus.

K®-1 xak xapakTepuCTHKa CTENEHHW KOT€PEHTHOCTH W3NMyudeHus. JmMHa TPOAONBHONW U paanyc
MTOIIEPEYHON KOTEPEHTHOCTH TOJIS.

I/I3MepeHI/Ie BpeMeHHOﬁ KOTCPCHTHOCTHU C IIOMOUIBIO HHTep(bepOMeTpa MaiikenbpcoHa.
I/I3MepeHI/Ie HpOCTpaHCTBeHHOI\/’I KOTCPCHTHOCTHU C IIOMOIIBIO I/IHTep(bepOMeTpa IOHnra.

3. KBanToBaHue mois u Pa3JINYHBIC ITPCACTABIICHUA

O6bem korepenTHocTH VEKOI. @aktop BbelpoxkaeHus. Yucno ¢oroHOB B Mome M B oObeme
KOTEPEHTHOCTH.

4. Teopema Bunepa-Xununna. Teopema Ban [{utrepra - Llepauke

Teopema Bunepa-Xunuuna. Teopema Ban Llutrepra - LlepHuke. BeiBog M IpMEHEHUE HA ITPAKTUKE.
5. IIpocTpaHCcTBEHHAs! KOTEPEHTHOCTD

W3mMepeHne npocTpaHCTBEHHOM KOTEPEHTHOCTH BTOPOTO IOPSIIKA.

6. Kanonnueckune nepeMeHHbIe

VYpaBHEHUS, ONMCHIBAIOIINE IUHAMUKY KAHOHUYECKUX IIEPEMEHHBIX B MEXaHUKE.
Cxo0xu ITyaccona n quHaMuKa MpOU3BOJIBHBIX (DYHKIMH OT KAHOHUYECKUX EPEMEHHBIX.
Cxema KBaHTOBAHUS JIEKTPOMArHUTHOTO TOJIS B paMkax ['amMuiIsToHOBa (hopMasin3ma.

OnpezneneHre KAaHOHUYECKUX MEPEMEHHBIX AJI OMMCAHUS IOJI: IEepeXoh K AUCKPETHBIM II0JEBBIM
MEpPEeMEHHBIM 4Yepe3 pPas3JIoKeHHE B Psii 10 CHCTEME COOCTBEHHBIX (YHKIHH COOTBETCTBYIOIICH
KpaeBOW 3a/laud BbIOOp JMHEWHOW KOMOWHAIIMK aMIUIUTY/, ONTUMANBHBIA C TOYKHA 3pEHUS
peructpanuu. BropuuHoe KBaHTOBaHME.

7. CocTOsiHHSI KBAHTOBOM cHCTEMBbI B 0003HaueHus1X upaka

CocTosiHME CHUCTEMBI KaK BEKTOp aOCTPaKTHOTO BEKTOPHOIO IPOCTPAHCTBA pa3iIOKEHHE BEKTOpa
COCTOSIHMS TI0 Pa3INYHBIM 0a3MCHBIM CHCTEMaM KOOPAMHAT; IPEICTABICHHS BOTHOBON (yHKINU

«Opa» U «K3T» BEKTOPbI, HOpPMa BEKTOpa CBOICTBa 0a3MCOB:
- TIOJTHOTA;
- OPTOHOPMHPOBAHHOCTb.



8. OCHOBHBIE THITLI COCTOSHU OIS

CoctosiHusSI ¢ 3agaHHBIM 4HcioM (oToHOB (3Heprernyeckue). OmpeneneHue: coOCTBEHHbBIE
COCTOSIHMSI OTIepaTopa 3HEPruu AJIsl OXHOW MOJBI CBOOOAHOTO IOJIS M omeparopa yucia (OTOHOB B
Moze N=ata.

Cpennee yncio (HOTOHOB B JHEPTETHUECKOM COCTOSHUH.

9. KorepeHTHbBIE COCTOSIHUS

CoOcTBEeHHOE COCTOSIHHE OIeparopa YHHUTOKEHUsS. BuIpaxkeHne depe3 CTalMOHAPHBIC COCTOSHUS.
Pa3Butue BO BpemeHH, KoopAMHATHOE IpexacraBieHue. KorepeHTHble cocrosHus. OmnpeneneHue:
MpaBbIe U JIEBbIE COOCTBEHHBIE COCTOSHUS OMEPAaTOpPOB a U a+ I OAHOM Moabl nojsi. CoOCTBEHHbIE
3HAYCHHUS: KOMIUICKCHBI, 00pa3yloT HeNpepbIBHbIN criekTp. CpeqHue 0T HOpMaJbHO yIOPSAA0UYCHHBIX
OIIEpaTOPOB B KOTEPEHTHOM COCTOSIHUH.

10. CoOGcTBEHHBIE COCTOSIHUS OTIEPaTOPOB 000OIICHHON KOOPIAUHATHI M UMITYJIbCa

OnepaTopLI O606H.IeHHOI>i KOOpAWHATBI W HUMITyJIbCa U HUX cobcTBeHHEBIe cocTOosHHS. CBS3b C
JICCTBUTEILHON 1 MHUMOM YacThIO aHATUTHUYECKOTO CUT'HAJIa OJJTHOMOJIOBOTO H3JIy4YCHUA.

CoOcTBeHHbIC 3HAYCHHS U COOCTBEHHBbIC cOCTOsiHHs. CBOWMCTBA KOOPAMHATHOIO M HMMITYJIBCHOTO
0a3ucoB:

- TIOJIHOTA;
- HETIPEPBIBHOCTE;

- OPTOTOHAJIBHOCTE;
- HOPMHpPOBKA.

[IpencrapneHre COCTOSHUSL C 3aJlaHHBIM HMMITYJIbCOM B KOOPJMHATHOM Oa3uce W NpEACTaBICHUE
COCTOSHUSL C 3aJIaHHOM OOOOIICHHON KOOpAWHATOW B UMIYIhCHOM 0Oasuce. Cxemarmyeckoe
MIpeCTaBICHNE HA TUarpaMMe COCTOSTHUM.

11. CBs13b KOOPJIMHATHOTO ¥ UMITYJIBCHOTO 0a3UCOB C KOTEPEHTHBIM

Cpennue 3HaueHHs 000OIICHHON KOOPIUHATHI M UMITYJIbCA B KOTEPEHTHOM COCTOSIHUH.
BonHOBBIE (QyHKIIMN KOTEPEHTHBIX COCTOSHUI B KOOPJMHATHOM M UMITYJIbCHOM 0a3ucax.

Pacnipenienenrie KOOpAWMHATBI W UMIYJIbCA B KOTEPEHTHOM cOCTOsSHHMH. Jlucriepcuu 000OIIeHHON
KOODAMHATBI W HMITYIbCa B KOI€PEHTHOM COCTOSHMHA. COOTHOLICHHE HEONpeneleHHOCTeN
leiizenbepra. Cxemarudeckoe HW300paKeHHE KOTEPEHTHBIX W DHEPreTHYECKUX COCTOSHUM Ha
JuarpaMMe COCTOsTHUI. BpeMeHHas 5BOIONNS KOTEPEHTHBIX cOCTOAHNM. [IoHATHE CxaToro CcBETA.

Jucriepcun KOOpIUHATHL U UMITYJIbCA B SHEPIreTUYECKOM cocTossHMU. KoopanHaTHOE npeacTaBieHue
SHEPreTUYECKUX COCTOSTHUM.
12. Atom 1 ero KBaHTOBas MPUPOAA

Artom no bopy. JluckpeTHble M HeNpepbIBHbIE CHEKTPbl aroMa Bopopona. IlpuHiun coorBercTBus,
CHJIa OCLMIJLIATOPA U MPABHUIIO CYMM

13. IlonspusyeMocTh aTaMa

CMmerneHue SIIEKTPOHHON TIOTHOCTH B aTOMaX, MOJIKYJIaX, MOHAX OTHOCHUTEIBHO aTOMHBIX SJEp
YaCTHII MTO]1 AeHCTBHEM BHEIIHETO EKTPUIECKOTO TOJIS.

14. Tlonspu3allMOHHOE TOPMO3HOE U3JIyUECHUE U JUHAMUYECKAs MOJIIpU3allyusl aroMa



Merton sxBuBanieHTHBIX (oToHOB Depmu. Ceuenne [1TU vepe3 skBuBasieHTHBIE (DOTOHBI M CEUCHHE
paccesHusl.

15. OnbITHI 10 OOHAPYKEHUIO TPABUTAIIMOHHBIX BOJTH

KBanToBEIil peaen TouHOCTH M3MepeHuil . KBaHTOBOHEpa3pymaronue n3MepeHus..
16. Habmtonenue ¢otoHa 0€3 ero yHHYTOXKEHUS

OKCIIEpUMEHT Ha OCHOBE Tpex R

17. OIIP mapamokc u ero ClaencTBUS

HpezmomeHI/Ie boma. HepaBeHCTBa banna. 3aHYTaHHI>Ie COCTOSIHHS 1 KBaHTOBBIH KOMITBIOTECD.

18. KBanToBaHue momnsa

KBanroBaHue 11ojs u PAa3JINIHbBIC ITPECACTABIICHUS. HpI/IMepBI " pCLICHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

ydeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUNHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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 jekuuii o gazepax. Uza. 2-e, nepepad. M.: Kunxublil oM

«JINBPOKOMY, 2011. — 176 c.
4. Kapnos H.B. Jlekuuu o kBantoBo# snekrponuke. M. Hayxka., 1988 — 336c¢.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI 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
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HAa JICKIIMOHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTALUN.

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



CTyaeHT, TMpOCHyIIaBIIMK Kypc JEKIMH, JODKEH OBNAAETh OOIMMM IOHATUHHBIM anmapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHust Bcex JEKLHA, MPEIyCMOTPEHHBIX Y4EOHBIM IUIAHOM; BEACHHE KOHCIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKIECHUH JIEKLUI;

2) BayKHO AOOWTHCS MOHMMAHUS MU3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MPETIOIaBaTEI0 Ha JIEKIHH.



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

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

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS

II0CTaB.

JICHHBIX 3aJ1a4 3aJa4y, OLICHHUBACT UX IMPCUMYLICCTBA U HEAOCTATKN

[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 n3ydeHus AUCIUIUIMHBL «KBaHTOBAsI ONITHKA» 00YYAIONIHIACS JODKEH:

3HATb:

yMeTh

] OCHOBHBIE TOHATHUS KBAHTOBOW TEOPHH CBETA;

) monsitue KorepeHTHOE COCTOSTHHE — COOCTBEHHOE COCTOSTHHE OTIepaTopa YHHUYTOKCHUS, BRIPAKCHUE
yepe3 CTallMOHApHbIE COCTOSIHUS, pa3BUTHE BO BPEMEHH, KOOPANHATHOE MPEICTABICHUE;

[ monsitue Crkaroe COCTOSTHHE, OTPE/eIIeHNne, KOOPIUHATHOE NPEAICTaBICHHE, Pa3BUTHE BO BPEMEHH,
CKaThIH BaKyyM, CpEJHEE YHUCIIO0 YaCTHIl U KOO DUITMECHT CIKATHS,
[]  ocHoBHBIe (akTel W  GopMyasl Ui TEOpHHU
tena-Ilnanka,poro-adgdexra DitHmreliHa, 3¢ dekra Komnrona;

[} orepaTopsl POXKACHUS U YHHUTOKEHHUS, OTIEPATOP YHCIIa YaCTHLl, CUCTEMa CTAIllMOHAPHBIX COCTOSTHUM
JINHEWHOTO OCLUJUISATOPA.

HU3JTy4YCHHUA a0COIIOTHO YCPHOTI'O

[J yMeTh KBaHTOBATb I10JI€ U 3aIIMCHIBATh €0 B PA3JINYHBIX IIPEICTABICHUSAX;

[] MpUMEHATH NOHATHE CHJIBI OCIIMIIIIATOPA B PEHIEHUH 3a4a4 110 B3aUMOAECHCTBHIO CBETA C aTOMOM,;
[ paccunThIBaTh 00€M KOT€pPEHTHOCTH U (DaKTOP BBIPOXKICHUS 3-M IOJIS;

[J mpeacTapisiTh Ha ()a30BON MIIOCKOCTH COCTOSHHS 3-M IOJISl B PA3JIMYHBIX MIPEJICTABICHUIX;

[J olleHHBaTh [IPOCTPAHCTBEHHYIO U BPEMEHHYIO KOT€PEHTHOCTb U BJIUAThH HA HUX.

BJIAA€Th:

[J Teopueil COOTBETCTBUS AJIs1 aTOMHBIX [1€PEXOI0B!

[ Teopueil BTOpUYHOTO KBAHTOBaHMS JJIs1 pa3JINYHBIX ONKMCAHUN 3-M I0JIS;

[J HOHATHEM AMHAMHUYECKOW MOJIApU3ALMK aTOMau IPUMEHSTh €0 IIPU pacyeTe CEUeHUN MONIOLIEHUS
U PACCESHMUS;

[l coorHomenuem Kpamepca-Kponunra npnsi BBIYHCIEHHS MHHMMOW U JIEHCTBUTENBHOW wYacTeil
JUHAMHUYECCKOH MOISAPHU3YEMOCTH;

[l MOHATHEM 3allyTaHHbIX cocTosHWN (mapagokcom OIIP) u momydeHumeM M NpUMEHEHHEM HX B
KBaHTOBOH OITHKE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B nemdx Tekymero KOHTPONIsI YCIIEBAEMOCTH MPENYCMOTPEH KPATKUH ONpOC ayIUTOPUU IO TEME
HpeabIIyIeH JIEKUUU

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. KoppensuuonHsie (yHKINU TIEPBOTO HOPSIAKA

2. KBaHTOBaHME MO U pa3IU4HbIE IPEIACTABICHUS

3. Teopema Bunepa-Xununna.Teopema Ban Ilurrepra - Liepauke
4. W3mepeHue NpoCTpaHCTBEHHON KOTEPEHTHOCTH BTOPOTO MOPSAKA



5. Kanonuueckue nepeMeHHbIe

6. CocTosiHUsI KBaHTOBOM CUCTEMBI B 0003HaueHHsIX J{upaka

7. OCHOBHbIE THIIbI COCTOSIHUMN IIOJISI

8. KorepeHTHbIe cOCTOIHUS

9. CoOCTBEHHBIE COCTOSIHHS OTEPaTopoB 000OMIEHHON KOOPIUHATHI U NMITYJIbCa
10. CBs13b KOOPAMHATHOTO U UMITYJILCHOTO 0a3MCOB ¢ KOTEPEHTHBIM

11. AToM U ero KBaHTOBas MpUpoOaa

12. TlonsipusyeMoCTh aTama

13. INonspu3anmoHHOE TOPMO3HOE U3ITyUYCHHUE U AMHAMHUYECKas OIIPU3ALly s aToMa
14. OnbITHI 10 OOHAPY)KEHUIO TPABUTAIIMOHHBIX BOJIH

15. Habmonenue goroHa 6e3 ero yHUITOKEHHUSI

16. OIIP mapamokc u ero ciaencTBUs

17. KBaHTOBaHME OJIA U PA3NUYHBIE MTPEICTABICHUS

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

[Ipumep 1.

1. OmbIThl IO OOHAPYKEHUIO TPABUTAIIMOHHBIX BOJTH
2. Habmronenue ¢potoHa 6€3 ero yHUUTOKESHUS

[Ipumep 2.
1. CocrosiHUsI KBaHTOBOM CUCTEMBI B 0003HaueHMsIX J{upaka
2. OCHOBHBIE TUITBI COCTOSHUN OIS

Kpurepun onennBanus
- 10 6amtos — (ITPEBOCXO/IHO):

*  CHUCTEMaTU3UPOBAaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE 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 CIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTNOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;

* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

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

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE 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 CAMOCTOSATEIIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW NPOTpaMMO TUCIIUITITHBI;

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

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

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;



° HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PaAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0)KCHHC OTBCTA HAa BOIIPOCHI, YMCHHUC CJIaTh 000CHOBaHHEIC BBIBO/IbI;

* BIAJCHHE WHCTPYMEHTapUeM YYeOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKOU
MH(OPMAIIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIIONb30BaTh B IOCTAHOBKE M PELICHHM HAYYHBIX U
npoQeCcCHOHANBHBIX 33/1a4; CIIOCOOHOCTH CaMOCTOSTENIFHO peIlaTh CIOKHBIE MPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

* yYMEHHE OpPHEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEMIMSIX M HANpPaBICHUSX MO H3y4aeMOM
JTUCITUIUIMHE W JIaBaTh UM KPUTHUYECKYIO OIICHKY C TO3WIMA TOCYIapCTBEHHOW HIeonoruu (1o
JTUCITUIUIMHAM COIMAIbHO-TYMaHUTAPHOTO IIUKJIA);

* aKTUBHAas CaMOCTOsTEeNIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSAX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):
* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH IMPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JI1aTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHUC UHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIIMHBI, YMCHHUE €r0o HUCII0Jb30BaThb B IIOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JIUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

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

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

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

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

*  BIAJCHUEC WMHCTPyMEHTapUeM Yy4YeOHOH INUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUi.

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

° HCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIMCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKHU IIPABUIIBHOC
H3JIOXKCHUC OTBETA Ha BOIIPOCHI, YMCHUC [€J1aTh BbIBOADI;

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

* CIOCOOHOCTh CAMOCTOSTCIILHO 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 IMPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

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

*  HCIOJNb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

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

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



° YMEHUE OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U 1aBaTh UM OLICHKY,

. pabora mTox PYKOBOACTBOM IIPEMOJABATENsl HAa MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JIMTEPATypPhl, PEKOMEHIOBAHHON Y4eOHOM MPOrpaMMOi TUCIUILITHHBL;

® HCII0JIb30BaHUC HaquOﬁ TCPMHHOJIOTUH, H3JIOKCHHUE OTBETA Ha BOIPOCHI C CYIIECCTBCHHBIMU
JIMHTBUCTHYCCKUMU U JIOTHYCCKHUMHU OIJ_II/I6KaMI/I;

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCHIUIUIMHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
IUCLHIIINHBL,

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

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa3oBaTelbHOTO CTaHapTa;

. 3HAaHUSl OTJENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILIAHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aIaHUH.

1 6amr — (HEYIOBJIETBOPUTEJIBHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckune MaTepuasbl, ONpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu npoBeneHUM dK3aMeHa oOyvarolmeMycs npegocrasisercsa 10 60 MUHYT Ha moaroroBky. Ompoc
o0yJaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



