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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. ITonspu3anmoHHOE TOPMO3HOE U3ITyUYCHHUE U AMHAMHUYECKas OIIPU3ALlyHs aToMa
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.]'lb AUCHUIIINHBI
¢ O3HaKOMJICHHC CHYIHaTEJIeﬁ C OCHOBaMM KBaHTOBOW ONTHKH M IIOATOTOBKA K HU3YYCHUIO APYTUX
CIICUAIN3UPOBAHHBIX KYPCOB I10 KBaHTOBOM QJICKTPOHHUKE.

33)13‘1]([ JAUCHUIIINHBI
° HpI/IO6peTeHI/I6 CIIymiaTeJIs M TCOPCTUICCKUX 3HAHMH U HABBIKOB B 00JIACTH KBAHTOBOU OIITUKH,
¢ IIOATOTOBKA cnymaTeneﬁ K U3Y4YCHHUIO CMCIKHBIX OUCHUILIINH KBaHTOBO QJICKTPOHUKU,

° HpI/I06peTeHI/IG HAaBbBIKOB B IIPUMCHCHUU MCTOHAOB KBAaHTOBOM OITHKHU B J'Ia3epHOI71 (1)I/I3I/IKC " Apyrux
C€CTCCTBCHHOHAYYHbIX NUCHUIIINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon u HanMeHOBaHNE KOMIICTCHITUH NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH
[1K-1 Cnoco6nen mnanuposars u nposoauts  ([IK-1.1  Bmageer  QyHaameHTanbHbIME - TOHATHAMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH
npeaMeTHOH obnacty) u (unu) teopetndeckue |[1K-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJEIHM LIS
(aHaIMTHYECKHE U UMUTAITMOHHEIC) ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
HCCIICOBaHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HAThb!
] OCHOBHBIE TOHATHUS KBAHTOBOW TEOPHH CBETA;
) monsitue KorepeHTHOE COCTOSTHHE — COOCTBEHHOE COCTOSTHHE OTepaTopa YHHUYTOKCHUS, BBIPAKCHUE
yepe3 CTallMOHApHbIE COCTOSIHUS, pa3BUTHE BO BPEMEHH, KOOPANHATHOE MPEICTABICHNUE;
[ monsitue Crkaroe COCTOSTHHE, OTPE/eIIeHNne, KOOPIUHATHOE MPEICTaBICHHE, Pa3BUTHE BO BPEMEHH,
CKaThIH BaKyyM, CpEJHEE YHUCIIO0 YaCTHIl U KOO DUITECHT CIKATHS,
[]  ocHoBHBIe (akTel W  (opMyaBl UL TEOPHHM  HM3IYYCHUS  AOCOJIOTHO  YEPHOTO
tena-Ilnanka,poro-addexra DitHmreliHa, 3¢ dekra Komnrona;
[} orepaTopsl POXKACHUS U YHHUTOKEHHUS, OTIEPATOP YHCIIa YaCTHIl, CUCTEMa CTAIlMOHAPHBIX COCTOSHUM
JINHEWHOTO OCLUJUISATOPA.

YMETb:

[J yMeTh KBaHTOBATH I10JI€ U 3alIMCHIBATh €0 B PA3JINYHBIX IPEICTABICHUSAX;
[] MpUMEHSATh NOHITHE CHJIBI OCIIMIIIIITOPA B PEHIEHUH 3a4a4 110 B3aUMOAECHCTBHIO CBETA C aTOMOM;
[ paccunThIBaTh 00€M KOT€pPEHTHOCTH U (DaKTOP BBIPOXKICHUS 3-M IOJIS;
[J mpeacTapisiTh Ha ()a30BON MIIOCKOCTH COCTOSIHHSI 3-M IOJISl B PA3JIMYHBIX MIPEJICTaBICHUIX;
[J olleHHBaTh IIPOCTPAHCTBEHHYIO U BPEMEHHYIO KOT€PEHTHOCTb U BJIUAThH HA HUX.
BJIaJIETh:
[J Teopueil COOTBETCTBUS AJIs1 aTOMHBIX [1€PEXOI0B!
[] Teopreil BTOpUYHOTO KBAHTOBaHMS JJIs1 pa3JINYHBIX ONKMCAHUN 3-M II0JIS;
[J HOHATHEM AMHAMHUYECKON MOJIAPU3ALMK aTOMau IPUMEHSTh €0 IIPU pacyeTe CEUeHUN NMONIOLIEHUS
U PACCESHHUS;
[l coorHomenuem Kpamepca-Kponunra npnsi BbIYHCIEHHUS MHHMMOW U JIEHCTBUTENBHOW wYacTeil
JUHAMHUYECCKOM MOISAPHU3YEMOCTH;
[l MOHATHEM 3allyTaHHbIX cocTosHWN (mapagokcom OIIP) u momydeHumeM M NpUMEHEHHEM HX B
KBaHTOBOH OITHKE.



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

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUIHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

1 OCHOBHBIE TOHATHS KBAaHTOBOM ONTHKHU 2 4

) Koppensnuonusle  (QyHKIHH  HEpBOrO ) 5
nopsiaKa

3 KBanrtoBanme monss W pa3nuyHbIC ) 4
IIPECTABICHUS

4 Teopema Bunepa-Xununna. Teopema Ban ) 5
Hutrepra - LlepHuke

5 IIpocTpaHCcTBEHHAs! KOTEPEHTHOCTh 2 4

6 Kanonnueckre nepeMeHHbIE 2 5

7 CocTOosiHMSI ~ KBaHTOBOM  CHCTEMBI B ) 4
obo3HaueHusx [upaka

8 OCHOBHBIE THIIBI COCTOSTHUM OIS 2 4

9 Korepenrtnsie cocTostHus 2 4

10 CoOCTBEHHBIE COCTOSIHUSI ~ OIIEPaToOpoOB ) 4
0000I1IeHHOW KOOPAMHATHI M UMITYJIbCa

1 CBs3b KOOPOMHATHOIO M HUMITYJILCHOTO ) 4
0a31COB C KOTEPEHTHBIM

12 |AroMm u ero KBaHTOBas MPUPOAA 2 4

13 |[lomspuzyemocTs aTama 1 4
[NonspuzanronHoe TOPMO3HOE

14  |m3mydeHue u JMHaMHU4eCKas 1 4
HOJISIpU3ALy sl aTOMa

15 OnbITh o 00HapyKEHHIO 1 4
I'pPaBUTALIMOHHBIX BOJIH

16 Habmtonenue ¢dorona 0e3 ero 1 4
YHUUTOXKECHUS

17 OIIP mapafokc u ero CIeICTBHS 1 4

18 KBantoBanue nomis 1 4

Hroro yacos 30 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 8 (Becennuii)

1. OCHOBHBIC TOHSATHS KBAHTOBOU OITHKHU

Hpe)_ICTaBJ'ICHI/IC oJIst B BUAC COBOKYITHOCTHU CHy‘laﬁHLIX BCJIIMYHH.

KBaSI/IMOHOXpOMaTI/ILIeCKI/Iﬁ CHUI'HAJI. qDYHKLII/IH KOTCPCHTHO-CIICKTpaJibHas IJNIOTHOCTb,

- aBTOKOppEISIIMOHHAs (PyHKIIHS;




- CIIEKTpaJlbHasl IJIOTHOCTb.
BuyTpenHss Monyssiuus. PaziuuHble pexuMbl FeHepalui KOTEpEHTHOTO ONTUYECKOIO U3JTyUeHMUS.

2. Koppemnsiuronnbie QyHKIIUH IEPBOTO MOPSIIKA

BeipaskeHne KoppensiuoHHbIX (DYHKIMHA BBICIINX TOPAAKoB uyepe3 KD-1 1 TernoBoro n3imy4eHus.

K®-1 xak xapakTepHCTHKa CTENEHHW KOT€PEHTHOCTH W3NTydeHHus. J[mTuHa TPOAONBHONW M paanyc
MTOTIIEPEYHON KOTEPEHTHOCTH TOJISL.

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

3. KBanToBaHue mois u Pa3JINYHBIC ITPCACTABICHUA

O6bem korepeHTHocTH VEKOr. @aktop BbelpoxzaeHus. Yucno ¢oroHOB B Mome M B oObeme
KOTEPEHTHOCTH.

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

Teopema Bunepa-Xunuuna. Teopema Ban Llutrepra - LlepHuke. BeiBog 1 npMeHEHNE HA ITPAKTUKE.
5. IIpocTpaHCcTBEHHAs! KOTEPEHTHOCTD

W3mMepeHne npocTpaHCTBEHHOM KOTEPEHTHOCTH BTOPOTO IOPSIIKA.

6. Kanonnueckune nepeMeHHbIe

VYpaBHEHUS, ONMCHIBAIOIINE IMHAMUKY KAHOHUYECKUX IIEPEMEHHBIX B MEXaHUKE.
Cko0xu ITyaccona n quHaMuKa MpOU3BOJIBHBIX (DYHKIMH OT KAHOHUYECKUX EPEMEHHBIX.
Cxema KBaHTOBAHUS JIEKTPOMArHUTHOTO TIOJIs B paMkax ['amMuiisToHOBa (hopMasin3ma.

OnpezneneHre KAaHOHUYECKUX MEPEMEHHBIX AJI OMMCAHUS IOJ: Iepexod K AUCKPETHBIM II0JIEBBIM
MEepPEeMEHHBIM 4Yepe3 Pas3JIoKeHHE B Psii M0 CHCTEME COOCTBEHHBIX (YHKIHH COOTBETCTBYIOIIEH
KpaeBoW 3a/laud BbIOOp JMHEWHOW KOMOWHAIIMM aMIUIUTY/, ONTUMANBHBIA C TOYKHA 3pEHUS
peructpanuu. BropuuHoe KBaHTOBaHME.

7. CocTOsiHHSI KBAHTOBOM cHCTEMBbI B 0003HauYeHus1X upaka

CocTosiHME CHUCTEMBI KaK BEKTOp aOCTPaKTHOTO BEKTOPHOIO IPOCTPAHCTBA Ppa3iIOKEHHE BEKTOpa
COCTOSIHMS TI0 pa3INYHBIM 0a3MCHBIM CHCTEMaM KOOPAMHAT; IPECTABICHHS BOTHOBON (yHKIINU

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

8. OCHOBHBIE THIILI COCTOSHU OIS

CoctosiHusSI ¢ 3agaHHBIM 4HcioM (oToHOB (3Heprernyeckue). OmpeneneHue: coOCTBEHHBIE
COCTOSIHMSI OTIepaTopa 3HEPrHu AJIsl OXHOW MOJBI CBOOOAHOTO IOJIS M omeparopa yucia (OTOHOB B
monae N=a+ta.

Cpennee 4uciio GOTOHOB B SHEPTETUIECKOM COCTOSHUH.



9. KorepeHTHbIE COCTOSHUS

CoOCTBEHHOE COCTOSIHHE OllepaTropa yHHYTOXKEHHs. BbIpaxkeHue yepes3 CTallMOHApHBIC COCTOSHHUSL.
PazButne Bo BpemeHH, KOoOpAMHATHOE mpexacraBieHue. KorepenTHwle cocrosHusi. OmnpeneneHue:
IpaBble U JIEBbIE COOCTBEHHBIC COCTOSHHS ONEPaTOPOB a U a+ i 0AHOM Mozbl 1ojst. COOCTBEHHBIE
3HA4YEHUS: KOMIUIEKCHBI, 00pa3yioT HempepbIBHbIN crekTp. CpeaHre OT HOPMajibHO YHOPSA0UYEHHBIX
OIIEPaTOpPOB B KOTEPEHTHOM COCTOSIHUH.

10. CoOGCcTBEHHBIE COCTOSIHUSI OTIEPaTOPOB 000OIICHHON KOOPIUHATHI U HMITYIhCa

Omneparopbl 0000IIEHHONW KOOPIWHATHI W HMMITyJhca M UX cOOCTBEHHbIE cocTosiHHA. CBsI3b C
JCWCTBUTEILHON 1 MHUMOW YaCThIO aHAJTMTUYECKOTO CUTHAJIA OJTHOMOJOBOTO U3ITYYCHHUS.

CoOcTBeHHbBIEC 3HAUCHHUS M COOCTBEHHBIC COCTOsIHUS. CBOMCTBa KOOPAWHATHOTO W UMITYJILCHOTO
0a3ucoB:

- TIOJTHOTA;
- HETIPEPBIBHOCTH;

- OPTOTOHAJILHOCTH;
- HOPMHUPOBKA.

[IpencraBneHre COCTOSHUS C 3aJ@aHHBIM HMMITYJIbCOM B KOOPIMHATHOM Oa3uce W IPEJCTaBICHUE
COCTOSIHUSI C 33JaHHOW O0O0OOIIEHHOW KOOpAMHATONH B HMITyJbCHOM Oasuce. CxeMarndyeckoe
IpEe/ICTaBICHHE HA UATPAMME COCTOSTHUIA.

11. CBa3b KOOPAWHATHOTO U UMITYJIbCHOT'O 0a3ucoB ¢ KOTCPCHTHBIM
CpC,Z[HI/Ie 3HA4YCHUA O606HI6HHOI>1 KOOPAWHATBI U UMITYJIbCA B KOTCPCHTHOM COCTOSAHUMU.

Bomnxosnie (I)YHKLII/II/I KOICPCHTHBIX COCTOSIHHII B KOOPAWMHATHOM U UMITYJIbCHOM Oasucax.

Pacnpenenenne KOOpOMHATBI U UMIIYJIbCA B KOT€PEHTHOM cocTOsiHMM. Jlucniepcun 0000IIeHHON
KOOpIUHATBl WU HMIIYlIbca B KOI€PEHTHOM COCTOSHMU. COOTHOLIEHHE HEOIpeleleHHOCTeN
leiizenbepra. Cxemarmueckoe H300paK€HHE KOIEPEHTHBIX W DSHEPreTUYECKUX COCTOSHUM Ha
JyarpaMme COCTOSIHUM. BpeMeHHast 3BOIOLHs KOTEPEHTHBIX COCTOssHUM. [IoHsITHE CoxaToro ceera.

Jucnepcry KOOpAMHATHI U UMITYJIBCA B SHEPTETHUECKOM COCTOSSHUHU. KooparHaTHOe TpeicTaBleHne
SHEPreTUYECKUX COCTOSIHUM.
12. Atom 1 ero KBaHTOBasl IPUPOAA

AtoMm o Bopy. JluckpeTHsle M HENMpepBIBHBIE CHEKTPHI aroMa BoAopoza. IIpuHIMI cooTBETCTBUS,
CHJIa OCLWJIIATOPA U IIPABUIIO CYyMM

13. TlonspusyeMocTh aTama

CMeH_IeHI/Ie BHCKTpOHHOﬁ IJIOTHOCTU B aroMax, MOJICKYJIax, MOHaX OTHOCUTCIIBHO aTOMHBIX AACP
YaCTHII 110 ,E[eﬁCTBPIeM BHCIIHCTO DJICKTPHUYCCKOTO ITOJIA.

14. HOHﬁprBaHI/IOHHOC TOPMO3HOC U3JTYYCHHUC U JTUHAMUWYCCKA IMOJIApU3alyruss aTOMa

Merton skBuBaneHTHbIX (oToHOB Pepmu. Ceuenne I1TU vepe3 sxBuBasieHTHBIE (DOTOHBI U CEUEHHE
paccesiHus.

15. OnbITHI 10 OOHAPY)KEHUIO TPABUTAIIMOHHBIX BOJIH

KBanToBblil npenien TouHOCTH U3MepeHuil . KBanToBoHepaspyaoonue u3MepeHus.



16. Habmonenue goroHa 6e3 ero yHUITOKEHHUSI
DKCTIEpUMEHT Ha OCHOBE Tpex R

17. OIIP mapamokc u ero ciaencTBUs

[Ipennoxenne boma. Hepasenctsa bamna. 3amyTanHble COCTOSHUSA U KBAHTOBBIA KOMITBIOTED.

18. KBanToBauue mosst

KBanToBaHue noss ¥ paziauuHble npeacrasieHus. [Ipumepsl u perieHus.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).
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3. 'M. 3Bepes, 10./1. [onses, E.A. Illanaes, A.A. Illokun. JIazepsl Ha aTIOMOUTTPUEBOM IPaHATE C
HeonuMoM. M.: Pagmo u cBs3b, 1985.-144c..

4. ITanuenko B.4., l'ony6er B.C., Bacunbnos B.B., I'anymkua M.I. u np. Ilox pen. B.S. [lanuenko
JlazepHbie TexHONIOTHH 00pabOTKH MaTepraoB: COBpEMEHHbIE MPOOIIeMbl ()YHIaMEHTATBHBIX
WCCIJICAOBAaHUM U NpUKIanHbIX pazpadorox.M. DUIMATIINUT. 2009.

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

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HAa JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTUH, BKIIFOYAsl IEMOHCTPALIUIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, TMpOCIyIIaBIIMK Kypc JIEKIMH, JODKEH OBNAAETh OOIMMM IOHATUHHBIM anmapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.

YceneniHoe ocBoeHue Kypca Tpedyer:

1) mocemeHust Bcex JEKLMMA, MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM; BEICHHE KOHCIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKICHUH JIEKLUI;



2) BayKHO AOOWUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleqyeT oOpaiarbcs 3a KOHCYNbTalMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOH JIEKTPOHUKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

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

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AUCIUTUIMHBI «KBaHTOBAsI ONITHKA» 00YYAIONIHIACS JOIDKEH:

3HATh:
] OCHOBHBIE TOHATHUS KBAHTOBOW TEOPHH CBETA;
) monsitue KorepeHTHOE COCTOSTHHE — COOCTBEHHOE COCTOSTHHE OTepaTopa YHHUYTOKCHUS, BBIPAKCHUE
yepe3 CTallMOHApHbIE COCTOSIHUS, pa3BUTHE BO BPEMEHH, KOOPANHATHOE MPEICTaBICHNUE;
[ monsitue Crkaroe COCTOSTHHE, OTPE/eIIeHNe, KOOPIUHATHOE MPEICTaBICHHE, Pa3BUTHE BO BPEMEHH,
CKaThIH BaKyyM, CpEJHEE YHUCIIO0 YaCTHIl U KOO DUITMECHT CIKATHS,
[]  ocHoBHBIe (akTel W  (opMyaBl UL TEOPHHM  HM3IY4YCHUS  AOCOJIOTHO  YEPHOTO
tena-Ilnanka,poro-agdexra DitHmreliHa, 3¢ dekra Komnrona;
[} orepaTopsl POXKACHUS U YHHUTOKEHHUS, OTIEPATOP YHCIIa YaCTHIl, CUCTEMa CTAIlMOHAPHBIX COCTOSTHUM
JINHEWHOTO OCLUJUISATOPA.
yMeThb:
] yMeTh KBaHTOBATh I10JI€ U 3aMIUCHIBATH €TO B PA3IUYHBIX PEACTaBICHUSAX;
) IpUMEHSATH MMOHATHE CHIIBI OCIMUIATOPA B PEIICHUH 33/1a4 110 B3aUMOICHCTBHIO CBETA C aTOMOM;
[ paccunThIBaTh 00€M KOT€pPEHTHOCTH U (DaKTOP BBIPOXKICHUS 3-M IOJIS;
) mpencTaBnATh Ha (Ha30BOIl IUIOCKOCTH COCTOSTHHS 3-M IIOJISl B Pa3JIUYHBIX MIPE/ICTaBICHHUSX;
[] oLleHMBaTh NPOCTPAHCTBEHHYIO M BPEMEHHYIO KOTepPEHTHOCTh M BIMATH HA HUX.
BJIA/1eTh:
] Teopueil COOTBETCTBUS JUISL aTOMHBIX IEPEXOJIOB:
) Teopueil BTOPUYHOTO KBAHTOBAHHMS ISl PA3JIMYHBIX OTMCAHHUHN 3-M TIOJIS;
] MOHATHEM IUHAMUYECKON MOISAPHU3aLUU aTOMau NPUMEHSTh €ro IPU PacuyeTe CEUECHUH IMOIOMICHUS

U PACCESHHUS;
[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) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemax Tekymero KOHTPONIsI YCIIEBAEMOCTH MPENYCMOTPEH KpATKUH OMNpOC ayIUTOpUU IO TEME
HpeabIIyIeH JIEKUUU

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

KoppensironHsie pyHKIIUN IEPBOTO MOPSIKA

KBanTOBaHUME MO U pa3IU4HbIE IPEIACTABICHUS

Teopema Bunepa-Xununna. Teopema Ban [lurrepra - Liepauke
N3mepenne npocTpaHCTBEHHONW KOTEPEHTHOCTH BTOPOTO MOPSAAKA
Kanonngeckre nepeMeHHbIE

CocTosiHHSI KBAHTOBOM cHCTEMBbI B 0003HaueHusX Jupaka

NSV e L=

OCHOBHEBIE THIIBI COCTOSTHUM MOJIS



8. KorepeHTHbIe cOCTOAHUS

9. CoOCTBEHHBIE COCTOSIHHS OTIEPaTopoB 000OMIEHHON KOOPIUHATHI U NMITYJIbCa

10. CBs13b KOOPAMHATHOTO U UMITYJILCHOTO 0a3UCOB ¢ KOTEPEHTHBIM

11. AToMm U ero KBaHTOBas MPUPoOaA

12. TlonsipusyeMoCTh aTama

13. ITongpu3anmoHHOE TOPMO3HOE U3ITyUYCHHE 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 TOJIS

Kpurepun onennBanus
- 10 6amios — (ITPEBOCXO/IHO):
*  CHUCTEMaTU3UPOBaHHbBIC, 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 I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHUE ero 3(pQPEeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP@KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHU peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha NPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHSX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTUYECKU 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 331a4;
*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOieMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW M JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUIIITHBI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U aBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTeNbHas padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYpBl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE U IOJIHBIE 3HAHUS 110 BCEM IOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON NpOrpaMMel;
*  HCHOJb30BaHWE 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 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

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

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

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

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

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

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

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

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

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

1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

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

[Ipu npoBeneHnn sk3aMeHa obydaromeMycs npeaocraisercs 10 60 MUHYT Ha MoArotoBky. Ompoc
oOyyaromierocs mo OujeTy He JOJDKEH MPEBBILIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



