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nexuuu: 15 gac.
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[ToaroroBka x sk3ameny: 30 yac.
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[Iporpammy cocraBui: H.H. Konauesckuit, 1-p ¢pu3.-mar. Hayk, mpodeccop
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AHHOTANMA
JlycuuiuiiHa mpenHa3HadeHa i CTYACHTOB, UMCEIOIIUX 0a30Bble 3HAHUS B OONACTH ONTHKH W KBAaHTOBOW
Mexanuku. [IporpamMma Kypca BKIIOUAET CIEAYIOIINE OCHOBHBIC pa3JeNbl: MOHITHS HWHQpOpMAaIu, OuTa,
KyOuTa, OCHOBBI TeopuH HWH(POpPMAINY, OAHOKYOUTHBIE OIEpallid, TeopeMa O 3ampere KIOHUPOBAHHS,
AITOPUTM KOPPEKITUHU OIIMOOK, OTIepaIiiy HaJl HECKOJIbKUMH KyOuTaMu, KBaHTOBOoe Dyphe-npeoOpa3zoBaHue 1
anmroput™ [llopa, dQusuueckas peanmzanus KyOWTOB, MeEpelyTaHHbIE COCTOSHUS, OCHOBBI KBaHTOBOW
kpunirorpadguu. B pesynsrare oBnajeHus JUCIUILUIMHON 00yYaroIIUNcs MOMyduT 0a30BbIe 3HAHUS B 0OJACTH
KBaHTOBBIX BBIUMCIICHUH W KBAHTOBOM TEOPUH HH(DOPMAIIHH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTyJCHTaMH (yHIaMEHTAJIbHBIX 3HAHUN B 0OJACTH KBAHTOBBIX BBIYMCICHUH U KBAaHTOBOM
TEOpUH HH(OPMALTHH.

3agaum AUCUMIIUHBI
. ¢dopmupoBaHue 0a30BBIX 3HAHUI B OOJACTH KBAaHTOBBIX BBIYMCICHMA M KBAaHTOBOH TEOpHH
uHpOpMaNny, U3yYeHHE TNPUMEHEHUS KBAaHTOBBIX CXEM MJIS PelIeHHe 3a1aud (pakTopH3aluy, 3a1ad
Oe3omacHOM mepenaud WHGOPMALKMK MO KBAaHTOBBIM KaHaJIaM W Pa3pabOTKH aJITOPUTMOB st
KBAaHTOBBIX KOMIIbIOTEPOB;
*  u3y4yeHHe MepemyTaHHbIX cocTOosHUM, mapamokca OIIP, nHepaBencTBa bemna u TpexuacTHYHBIX
MepEMyTaHHbBIX COCTOSHUN;
*  O3HAKOMJICHHE C (PM3MYECCKUMH PEau3alusIMH KyOUTOB M IPUMEPaMU KBAHTOBBIX BBIYUCIICHHH.
O3HaxoMIIeHHE ¢ OHO()OTOHHBIMH JIMHSAMH B KBAHTOBBIX KOMMYHUKAIIMOHHBIX CUCTEMAX;
*  (opMHpOBaHHE IIOIXOAOB K BBHINOJIHEHHWIO HCCIEIOBAaHMM CTYyJEHTAaMH B OOJACTH KBaHTOBBIX
BBIUMCIICHUH M KBaHTOBOH Teopu# HH(OpMAIMK B PaMKax BBITYCKHBIX pa0OT Ha CTETIEHb MarucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHON (opMax Ha roCylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepauuy U HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOT0O M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

HalMCaHUs, NHCBMEHHOTO TMEepeBOa W PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Crniocoben MIPECTABIATD PEe3yNbTaTh
aKaJIeMU4YecKoll W TMpo(decCUOHATIBHON JesITeThHOCTH Ha
Pa3IUIHBIX Hay4YHBIX MEpOTIPUATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M MPO(eCcCHOHAIEHOTO B3aNMOAEHCTBHS

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON

HaydyHOW 3afjaye W HMHTEPIPETUPOBAaTh  TOJTyUYEHHBIC
pe3yabpTarhl
[IK-3.1 Ilommmaer nUpUHOUIEI PaOOTBl HUCHOIB3YEMOTO
[IK.3 C 5 6 00opynoBaHuUs (cnenmanu3upOBaHHBIX MaKeTOB
-3 Cniocob6eH npodeccHoHaNbHO paboTars ¢ NPHKTA/HBIX TIPOrPaMM)
HCCIICI0BATEIbCKUM U UCTIBITATEIbHBIM
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

- OCHOBBI TCOpHUHU I/IH(bopMaI_II/II/I, OCHOBHBIC MCTO/bI npeo6pa303aHI/IsI KY6I/ITOB, OCHOBHBIC KBAHTOBBIC

QITOPUTMBI  (KBAHTOBBIC IIETIOYKH), TPUHIIHII

JIOKaNbHOCTH, HepaBeHCTBa benna, OCHOBHbIE

MIPOTOKOJIBI IICpCaAAIN KBaHTOBOM HH(bOpMaI.IPIPI C IIOMOIIBIO O,I[HO(I)OTOHHLIX JIMHUHN.

YMETB:

- (bOpMI/IpOBaTB KBAaHTOBLIC HCIOYKH, PCIIATb TCOPCTHUYCCKUC 3aJa4u B paMKax KypcCa, HAXOAUTb
AHAJIOI'MU B IIMPOKOM KPYI'y KBAHTOBBIX CUCTEM, IMO3BOJIAIONIUC PEATIU30BbIBATH HOBBIC AJITOPHUTMBI.

BJIAJIETh:

- MCTOAaMHU pacd€Ta KBAHTOBBIX ICIOYCK U HpeO6p3.30BaHI/I$I BOJITHOBBIX (1)YHKL[I/II>'I, OCHOBHBIMH

METOJaMU KBaHTOBOM JIOTHUKH,

METOIaMU

KOpPpPeKIIMM  OMIMOOK, METOfaMH  ONHCAHMSA

UHTEp(EPEHIMOHHBIX U MEPEITyTAHHBIX COCTOSHUI.

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

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Beenenue, nmonsitue nHpopmanum, o6ura, ) 1 3
KyouTa.
2 OcHOBBI TeoprH HHPOPMAIIHH. 1 2 3
3 OnHOKYOUTHBIE OTIEepaIiyH. 2 1 3
4 Teopema o 3ampere KIIOHHPOBAHUS. 1 2 3
5 AJNTOPUTM KOPPEKIIUU OMIHOOK. 2 1 3
6 Omneparyu Hal HECKOJIBKUMH KyOUTaMHU. 1 2 3
7 KBanroBoe @ypse-nipeobpazoBanue u ) 1 3
anroput™ Hlopa.
8 dusnueckas peaau3anus KyOUToB. 1 2 3




9 [lepenyTanHble COCTOAHHUA. 2 1 3
10 |OcHOBBI KBaHTOBOM KpUNTOrpaduu. 1 2 3
Nroro yacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Beenenue, noHsTue nHPopMaIuu, 6ura, Kyoura.

CraHOBNEeHHE TEOPHM KBAaHTOBOW HMH(OpPMALMM U KBAHTOBBIX BbIUMcIeHUil. Kiaccuueckas u
kBaHTOBasg  (¢u3uka. Cyneprno3uuoOHHBIE U INepernyTaHHble cocTosHMs. OT Oura K KyOuTy.
IIpocrpancTBO cocrosiHui. IlepeMelmmBaHMe COCTOSIHHM, CEJIEKUMS COCTOSSHUM W OIlepaluy Hal
HUMH. YpaBHeHHE ABIWKeHHs. M3mepenuss B kiaccudeckodl ¢usuke. IIpoektnBHOE H3MepeHue.
Henpoexruaoe usmepenue. CoctaBHble cucTeMbl. KoleKTUBHbBIE CUCTEMBI.

2. OCHOBBI TeOpUH HH(DOPMAIIHH.

Knaccuueckass Tteopus uHpopManuu HeoOxonuMble CBeOeHUS H3 TEPMOAWHAMUKUA |
craructrueckor ¢usukn. Uudopmannonnas sutponus llleHHoHa, ee MaremarndyecKkue CBOWCTBA.
Ces3p Mexnay sHTponueid u uHpopmanuenn (qemoH Maxcsemna). MHpopManmonHsle cooOIIEeHUS.
Cxatue MOaHHBIX. YCJIOBHas OHTpONMs M B3auMHasg wuHpopMamusa. Kawan cBi3u u  ero
uHpopMmanmoHHas eMKocTb. Teopema llleHHoHa ans kaHama cBsi3u Oe3 mrymoB. OnrumaibHOE
kogupoBanne wuHpopmanuu. Kpunrtorpaduss m teopuss uHpopmanmu. OOpaTHMbBIE JOTHUYECKHE
OTIepaLtH.

3. OgHOKYOUTHBIE OTIepaIiH.

Onepany ¢ OIHUM KyOUTOM OnHOKYOUTHBIC OTepalvu: JIOTHYECKUe, JCTONSpU3aIs,
penonspuzanusi, orpaxeHue. IloaroroBka u onpeneNeHHE COCTOSIHMA KyOWTa: IOATOTOBKA
M3BECTHOTO COCTOSHHSI M IE€pPEeMENIMBAaHUE, ONpelesicHUe aHcaMOisi HEU3BECTHOTO COCTOSHHS,
OTIpeJIeICHuEe OJHOTO COCTOsIHMS (He KJIOHUpoBaHMe), HanexxkHocTh (fidelity) nByX cocTosHMIA,
IPUMEpPHOE OMNpe/EICHNE COCTOSHHUS U KIOHMpOBaHME. HepasnumuumMocTh AByX HEOPTOTOHAJIBHBIX
COCTOSIHUHM: HEPA3IMYMMOCTh IIPU MPOCKTHBHOM U HETIPOCKTUBHOM U3MEPEHUSIX.

4. Teopema 0 3arpeTe KIOHUPOBAHUS.

Teopema o 3amnpere kimoHupoBaHus. Cynepro3urusi coctosHui. [lapanienu3m KBaHTOBBIX
anroputMoB. 3amada Joinua. Ilpumep oTiaMuus omepanuii  KJIACCHMYECKOI0 W KBaHTOBOIO
BbIYMCIICHUH. BO3MOXKHOCTB TPOEKIMK Ha PAa3IUYHbIC Oa3HCHI.

5. AJITOPUTM KOPPEKIHH OIIHUOOK.

Koppekius ommuOOK NpH KBAaHTOBBIX BBIYMCICHUSAX. ODQQEKThl EKOrepeHTHOCTH KBAaHTOBBIX
COCTOSHUH W BIMSHUS OKpyKatouled cpeapl. Mopenu ommuOOK NpH KBAHTOBBIX BBIYMCIICHHSX.
OTnu4Msg METOOB MCIPABICHUS OMMOOK MPU KBAHTOBBIX BBIYMCICHUSIX OT Kiaccuuyeckux. Komsl,
ucnpasisiiomine  omuoOku. IlpenenbHbIl  ypOBEHb HUCHPABISIEMbIX OIIMOOK TMPH KBAaHTOBBIX
BBIUUCIICHUSAX.

6. Onepanyu Ha/l HECKOIBKUMH KyOUTaMH.




JIByXcocTaBHBIE KBAaHTOBBIE CUCTEMBI: JekoMmo3uius IlIMuaTa, O4MCTKAa COCTOSHUSA, U3MEPEHHE
CTENEHU IEPENyTaHHOCTH, IEPEIyTaHHOCTh U JIOKAJbHbIE OIEpalldU, NEPENyTaHHOCTb YHMCTBIX
cocrosuii aByx KyouroB. Iedtel. leiir C-NOT. I[lpuMeHeHHs KBaHTOBBIX KOPPEJISLHIA:
CBEpXIUIOTHOE KoaupoBaHue. KBaHToBas Tenenoprauus KomnupoBaHue u nepenadya KBaHTOBBIX
cocrogHui. IIporokon kBaHTOBOW Tenenopraunud. O030p SKCHEPUMEHTAIBHBIX PE3YJIBTaToOB 110
TEJENOpPTAaLHH.

7. KBanToBoe ®@ypre-nipeodpazoBanue u anroputm Llopa.

KsantoBoe dypre-nepodpazoBanue. 3agada nmoucka ¢aspl. 3agaya ¢axropuzanuu. [louck nepuona.
daxropuzalus COCTAaBHOIO YHUC/IA C HCIOJIb30BAHUEM KBaHTOBOIO ajroputMma. BeposiTHOCTHBIE
BBIUMCIICHUSI.

8. dusnyeckas peanuzanus KyOUTOB.

®dororsl B pe3oHaropax. MouHble cuctemsl. CaepxmpoBomsamue 1enu.  SIMP-suelikm.
[Monsipuzanmonnsie cocrossHust GotoHa. KpantoBbie kommnbioTepsl (KK) Ha noHax, 3axBadcHHBIX B
noBywky. [Ipumep peannzaunu. KK Ha ocHoBe 3ddekra simepHoro MarHutHoro pesonanca (IMP).
KK na ¢oronax. [Ipumep peanmzanuu.

9. IlepenyTaHHbIE COCTOSIHHUSI.

[lepenyranHble COCTOSTHUSI. 06 HCTOPUH KBaHTOBBIX KOpPPEIALAN: napaiokc
Ouinmreiina-Ilogonbeckoro-Pozena (EPR), HenokampHOCTh OiHmTeliHa. HepaBencrsa benna.
Tpexuactnunsle nepenyrannbie coctogHud [ X1, [Toaroroska, peanuzanus.

10. OcHOBBI KBaHTOBOM KPUITOTPa(HH.

KBanroBas kpunrorpapust Ilomspusaums -- ckpbiTash KBaHTOBas IepeMeHHas. lcmonb3oBaHue
nonsipuzauny  (GOTOHOB Uil KOJUPOBAHUS/JEKONMPOBaHHUS cooOmieHnid. Mnues KBaHTOBOi
kpunrorpadgun. Ksanroroe pacnpenenenue kimoua (KPK), cxema nporokona KPK. TIporokon BB84
KPK. Ceipoii u mpocesiHHbIH Kiro4. [lpumep peannsanuy MpOTOKONAa KBAaHTOBOW KpUITOTpaguH.
Koppeknus ommbok. Ilpobnema moacnymmuBanus. Kpurepun CTOWKOCTH TPOTOKOJIOB KBAaHTOBOM
KpunTorpagpuu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. ®uzuka kBantoBoi nHpopmanuu [Tekct] : KBanToBas kpunrtorpadus. KBanrosas Tenenopraius.
KBanToBble Beruncienus., [Monorpadus]/mon. pen. . boymeiicrepa [u np.] , -M, [loctmapker, 2002
1. BBenienue B kBaHTOBBIC BhiuuciieHus [ Tekcer], [yue0. mocobue st By3oB] /@. Kaiie, P. Jlapmamm, M.
Mocka ; niep. ¢ auri. T. C. HukutuHo# ; mox Hayu. pea. A. B. AHoxuHa. -M. : PerynsipHas u
XaoTH4YeCcKas quHamuka ; Vbxesck, 2009
2. Hunbscen M., Yanr M. KBanToBbIe BbIUMCIIEHUS U KBaHTOBasg nHGopmauus. —M.: Mup, 2006.
3. Yusunuxun C.A. KBanroBas unpopmaruka. Yue6Hoe nocodbue, M”TMO. — C.-ITerepOypr, 2009. 80
c.

HononHurenpHas aureparypa
1. Osxwuros KO.W. KsautoBsie Berunciacuus. — M.: @-t BMuK MI'Y, 2003. 104c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6ubnuorexa dusrexa
http://mechmath.ipmnet.ru/lib/?s=quantum

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexiMoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTHMEIUIHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii. B mponecce camocTosTenpHOM pabOThl 00YYarONIMXCsi BO3MOXKHO HCIIOJIB30BAHUE TAKUX
MpPOrpaMMHBIX Cpe/IcTB, kak Matlab, Matematica.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aouuii IUCHUIUIMHY, AOJDKEH C OIHOH CTOPOHBI, OBJIAJETh OOLIMM INOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NPAKTUKE.
B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ad.

VYeneniHoe OcCBOcHHE Kypca TpeOyeT HampsKEHHOH CcaMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBMH C JaHHBIMH B pabouei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, peaIaracMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUUYECKUX 3aHATUAX;

— NP1 HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHITHSAM, KOJUZIOKBUYMaM, IK3aMEeHY.
ITokazareneM BIIQAEHUS MaTepUaIOM CIYXKHUT YMEHHE pemars 3aaadu. ns GpopMUpOBaHHS yMEHHS
MPUMEHSThH 3HAHUA Ha MPAKTHKE CTYACHTY HEOOXOAMMO pelIaTh KaKk MOXKHO OOJIbIIe 3a/1a4.

BaxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCs 3a KOHCYJABTALUSMH K
JIEKTOPY WJIM NIPENOiaBaTeiio, BEAYyIeMy IPaKTUUECKHUE 3aHATHSL.

Bo3MoxeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BHJIE PELICHMs 3a7a4 B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: H.H. Konauesckuii, 1-p ¢pu3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MPoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CriocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori denepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJeMU4YeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHN B obmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyuenus aucuuiuinHbl «KBaHToBas nH(opMaTika» 00y4aroUuics TOKEeH:

3HATb:

- OCHOBBI TCOpUHU I/IH(bopMaI_II/II/I, OCHOBHBIC MCTOJbI HpeO6paSOBaHI/I$I KY6I/ITOB, OCHOBHBIC KBAHTOBBIC
AJITOPUTMBI (KBaHTOBI)Ie I_ICHO‘IKI/I), IIPUHIUIT JIOKaJIbHOCTHU, HEPABCHCTBA Benna, OCHOBHBIC
MIPOTOKOJIBI IICpCaAAIN KBaHTOBOM HH(bOpMaHHPI C IIOMOIIBIO O,I[HO(I)OTOHHLIX JIMHUHN.




YMeThb:
- (hopmupoBaTh KBAaHTOBBIC LEMOYKH, peIIaTh TEOPETHUYECKHE 3aJaud B paMKaxX Kypca, HaXOIUThb
aHaJIOTMH B IIMPOKOM KPYTy KBAHTOBBIX CUCTEM, IIO3BOJISIOLINE PEAIN30BBIBATH HOBBIC AJITOPUTMBI.
BJa/IeTh:
- METOJaMM pacueTa KBAaHTOBBIX IETOYEK M MNpeoOpa3oBaHMs BOJHOBBIX (DyHKIMI, OCHOBHBIMHU
METOlaMH  KBAaHTOBOM  JIOTUKM, METOJAMH  KOPPEKLUMH  OMMOOK, METOAaMU  OMHCaHUS
UHTEP(EPEHIIMOHHBIX 1 NePEIyTaHHBIX COCTOSHHMA.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TeKylIeMy KOHTPOJIIO
He npenycmorpeno.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB K 3K3dMCHY:

1) Cynepno3uuMOHHBIE U NEpenyTaHHble cocTogHus. OT 6ura Kk Kyoury. IlpocTpaHcTBO coCTOSHUIA.
[IepememinBaHue COCTOSIHUM, CEJIEKUUS COCTOSIHUM U ONEpalU HaJl HUMHU.

2)  VYpaBHeHHwe JBWXKeHUs. M3mepenus B kiaccumueckod ¢usuke. [IpoekTuBHOE H3MEpeHHe.
Henpoexrusnoe nzmepenue. CoctaBHble cucTeMbl. KOIIEKTUBHBIE CUCTEMBI.

3)  Kunaccuueckass teopusi uHpopmanmu — HeoOxompumble CBeleHUS U3 TEPMOJAMHAMUKUA U
craructuueckor (pusuxu. Mudopmanmonnas sHrpornusa llleHHoHa, ee MareMaTH4eCKHE CBOMCTBA.
Ces13b MeX 1y SHTponHel u nHopMmarueii (1eMmon Maxkcpera).

4) Wndopmanmonusle coodmenus. CxaTue JaHHBIX. YCIOBHAsI SHTPONMS M B3aMMHasi HHPOPMAIHS.
Kanan cBsi3u u ero mHpopmanmonHas eMkocTb. Teopema lllenHoHa A KaHasia CBsI3U O€3 IIyMOB.
OntuManbpHOe KoaupoBaHue WHpopmanuu. Kpunrorpadus wm teopuss umnbopmanmu. OOpaTuMble
JIOTUYECKHE OTIEPALIHU.

5) Omepauuu ¢ OJAHUM KyOHUTOM OnHOKYOUTHBIC ONepalfu: JOTHYECKUE, JETONSIpU3aIus,
penonspuzanus, orpakenue. [lonroroska u onpeaeneHne COCTOIHUS KyOUTa: TIOATOTOBKA U3BECTHOTO
COCTOSIHMS M TIEpPEMEIMBAHUE, OIpe/eleHHe aHcamOlii HEM3BECTHOTO COCTOSHHS, OINpeJelieHHe
OIHOTrO cocTosiHuSl (HEe KIOHMpoBaHME), HaaexkHocTh (fidelity) nByX cocTosiHME, mnpuUMepHOE
OIIpEJIeJIEHUE COCTOSIHUS U KJIOHMpoBaHue. HepaznuuumocTs IByX HEOPTOIOHAJIBHBIX COCTOSIHUI:
HEPa3ITUYUMOCTb MIPHU MPOEKTUBHOM M HEPOCKTUBHOM M3MEPECHHSIX.

6) Teopema o 3anpere knoHupoBanus. Cynepro3uIns COCTOSHUM.

7) Tlapamnenusm KBaHTOBBIX aJIrOpUTMOB. 3anada Joiua. [Ipumep oTnuuus onepanuii KIacCHUECKOro
Y KBAHTOBOTO BBIYMCIICHUH. BO3MOXXHOCTB MPOEKIIMH Ha pa3inyHble 0a3UCHI.

8) Koppeknust ommbOOK TNPU KBAHTOBBIX BBIYUCICHHSIX. D(PPEKTh JEKOTEPEeHTHOCTH KBAHTOBBIX
COCTOSIHUH W BIHMSIHUA OKpY>Karolien cpeasl. Moaeny omnOoK Mpy KBAHTOBBIX BBIYMCIICHUSIX.

9) OTnuMuus METOIOB MCHPABIEHHS OLIMOOK MPU KBAHTOBBIX BBIUMCICHUAX OT Kiaccndeckux. Komsl,
ucnpasisiiomine  ommOku. IlpenenbHpli  ypoBEeHb HCHOpPABIsieMbIX OMIMOOK MPH  KBaHTOBBIX
BBIUNCIICHUSX.

10) JIByXcocTaBHBIE KBAaHTOBBIE CHUCTEMBI: Jekommo3uius LlIMuaTa, ouncTKa COCTOSHUS, U3MEPEHUE
CTENEHU IEPEeIyTaHHOCTH, IEPENyTaHHOCTb M JIOKAJbHBIC OIEpaluy, I[EepelnyTaHHOCTh YHUCTBHIX
coctosHui 1Byx Kyouros. [eittel. ['eiit C-NOT.

11) IlpuMeHeHHs KBaHTOBBIX KOPPEJSAILM: CBEPXIUIOTHOE KonuMpoBaHue. KBaHTOBas TenmemopTarius.
KomupoBanne u mnepemaya KBaHTOBBIX cocTosHUM. [IpoTokonm kBaHTOBOW Tenenopranuu. O030p
IKCIIEPUMEHTAJIbHBIX PE3YJIBTATOB 10 TEJIEIOPTALUH.

12) KanroBoe ®ypbe-niepoOpazoBanue. 3agaua moucka ¢assl.

13) 3amaua dpaxropuzanuu. [Touck nepuona.

14) ®akropuzanus COCTAaBHOIO YHCIIA C UCIOJIH30BAHHEM KBAHTOBOTO alropuTMa. BeposTHOCTHBIE
BBIUMCIICHUSI.

15) ®oronsl B pezonaropax. Monnslie cuctembl. CBEpXIPOBOISIINE LETIH.

16) AMP-sueiiku. KK Ha ocHoBe addekra sinepHoro MmarautHoro pe3zonanca (AIMP). KK na ¢otonax.
[Ipumep peanuzanuu.

17) HonsipuzannoHHble cOCTOSHHS (HOTOHA.
18) KeanTossie kommbiotepsl (KK) Ha nonax, 3axBaueHHBIX B JIOBYWIKY. [Ipumep peanuzaruu.

19) TIlepenyranubie  coctosiHus. OO  HWCTOPUM  KBAaHTOBBIX  KOPPENSIHUI:  Tapajokc
Onnmreitna-Ilogonsckoro-Pozena (EPR), HenokansHOCTE DHHIITEHHA.



20) Hepasenctsa bemnna.

21) Tpexuactuunsie nepenytanubie coctosHus [ X1I. [lonroToBka, peanusarusi.

22) KsantoBas kpunrtorpadus Ilomspusaums -- ckpbITas KBaHTOBas mepemeHHas. lcmomnb3oBaHue
nonsipu3aiid  (OTOHOB  JUI  KOAMPOBAHUS/JAEKOAMpOBaHUs  cooOmieHnid. HMaes  KBaHTOBOH
KpunTorpagpu.

23) KBanroBoe pacnpenenenue kiroda (KPK), cxema nporokona KPK. ITpotokon BB84 KPK. Ceipoii u
npocessHHbIN Kimod. [lpumep peanuzanuu npoTokosia KBaHTOBOK kpumntorpaduu. Koppekuuns ommook.
[Mpobnema nopcnymuBanus. Kpurepun CTORKOCTH MPOTOKOJIOB KBAHTOBOW KpHITTOrpaduu.

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. Cynepno3unuoHHbIE U nepenyTaHHble cocTosiHusA. Ot Outa K Kyouty. [IpocTpaHCTBO COCTOSHMIA.
[lepememnBanne COCTOSHUM, CENEKIMSI COCTOSHAN U OTIepaliii HaJl HUMHU.

2. KBanToBoe ®dypre-nepodpazoBanue. 3agada movcka (hassl.
buier 2.

1. VYpaBHeHue nBwkeHUs. M3MmepeHus B kiaccmueckoil ¢usmke. l[IpoekTnBHOE W3MepeHUe.
HempoexTtuBHoe n3mepenue. CoctaBHbIe CUCTEMBI. KOJIEKTUBHBIE CUCTEMBI.

2. 3anmaua daxropusanuu. [lornck nepuona.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELLICHUAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§ OamioB - BBICTABJIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a]jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
" IO CYHECTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWIl, HEIOCTaTOYHO MpPABHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHON HPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero oO0y4eHus, u
MOKET MMPUMEHSTH TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKa yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciado
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHO!H MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BBICTABISCTCS CTYACHTY, KOTOPBI HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMIMOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DKk3aMeH mpoBoAuTCsA Mo Owieram. B kaxkaom Owusere mpeAcTaBiIeHO /Ba TEOPETUYECKUX BOIMpOCaA.
IIpn mpoBexeHuM YCHOTO dSK3aMeHa oOydaromemycsi npexnoctasisercss 30 MUHYT Ha IOATOTOBKY.
Omnpoc obyuaronierocs He JOIHKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



