degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: KBanToBast nuHpopmaruka
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocraBui: H.H. Konauesckuit, 1-p ¢pu3.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefjannd Kadeapsl KBaHTOBoM paguodusuku 25.05.2020



AHHOTANMA
JucuuruiiHa npenHa3HadeHa s CTYACHTOB, MMEIONINX 0a30Bbie 3HAHHSA B OOJACTH ONTHKH W KBAaHTOBOW
MexaHuku. [Iporpamma Kypca BKIIIOUAeT CIICAYIOIIME OCHOBHBIC pPa3/elbl: MOHATHSA WHGpOpManuu, Owra,
KyOuTa, OCHOBBI TeopuH HWH(POpPMAINY, OAHOKYOUTHBIE OIEpallid, TeopeMa O 3ampere KIOHUPOBAHHS,
AITOPUTM KOPPEKITUHU OIIMOOK, OTIepaIliy HaJl HECKOJILKUMU KyOnuTaMu, kBaHTOBOoe Dyphe-npeoOpa3zoBaHue 1
anmroput™ 1llopa, ¢usmnueckas peanuzanus KyOHWTOB, TepelyTaHHbIE COCTOSHHS, OCHOBBI KBaHTOBOH
kpunrorpadguu. B pe3ynprare oBiaieHUs NTUCIUTLIMHONW OOYYarOIIMIiCs MOyduT 0a30BbIe 3HAHUS B 00JIacCTH
KBaHTOBBIX BBIUMCIICHUH W KBAHTOBOM TEOPUH HH(DOPMAIIHH.

1. lean u 3apa4n

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

3agaum AUCUMIIUHBI
. ¢dopmupoBaHue 0a30BbIX 3HAHMM B 00JAaCTM KBAHTOBBIX BBIYHCICHHUA M KBaHTOBOH TEOpHH
uHpOpMaNNy, U3y4eHHE TNPUMEHEHUsI KBAaHTOBBIX CXEM IS PEelIeHHe 3a/1au (aKTOpH3alny, 3a1a4d
Oe3omacHOM mepenaun WHGOPMALMK MO KBAHTOBBIM KaHAJaM M Pa3pabOTKH aJlTOPUTMOB JUIS
KBAaHTOBBIX KOMIIbIOTEPOB;

*  H3yYeHHE MepelmyTaHHBIX cocTossHHM, mapagokca JIIP, HepaBenctBa bemma u TpexwacTHUYHBIX
MepEMyTaHHbBIX COCTOSHUN;

° O3HAKOMJICHHEC C (I)I/I3I/I"IGCKI/IMI/I pcaiuzanuiaMu Ky6I/ITOB U NpUuMCpaM KBAHTOBBIX BBIYMCIICHUM.
O3HaKOMJICHHE C O,I[HO(i)OTOHHBIMI/I JIMHAMH B KBAHTOBbIX KOMMYHUKAITUOHHBIX CUCTEMAX;

. (bopMHpOBaHHE TIOAXOMOB K BBHIMOIHEHUIO HMCCICJOBAHUN CTYyIACHTAaMH B OOJIACTH KBAHTOBBIX
BBIYHCIICHUH ¥ KBAHTOBOW TEOPUH HH(OPMAIINH B pAMKax BBITYCKHBIX pabOT Ha CTENIEHh 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 CnocoGen Bectu 0OMEH /A€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanun W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS

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

HAMKWCAHUS, MUCHBMECHHOIO TMEPEeBOa M PEIAKTHPOBAHHUS
pa3IMYHBIX aKaJIEMHUYSCKUX TEKCTOB (pedeparoB, occe,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIIATh Pe3yNbTaTh
aKaJIeMUYEeCKO W TPO(dEeCCHOHANBHON JEATENbHOCTH Ha
Pa3IUIHBIX Hay4YHBIX MEpOTIPUATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
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 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

Hay4yHOW 3a7ade W HHTEPHPETUPOBATH  IOJyHYECHHbIE
pe3yabpTarhl
[IK-3.1 Ilommmaer mnpUHOUIEI pPabOTBI HCHOIB3YEMOTO
[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 HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

- OCHOBBI TCOpUHU I/IHq)OpMaI_[I/II/I, OCHOBHBIC MCTOABI npeo6pa30BaHI/I;1 KY6I/ITOB, OCHOBHBIC KBAHTOBBIC

QITOPUTMBI  (KBAHTOBBIE IICTIOYKH), TPUHIIMIT

JIOKAJIbHOCTH, HepaBeHCTBa bemna, OCHOBHBIE

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

YMETB:

- (1)OpMI/Ip0BaTI> KBAaHTOBBIC IICTIOYKH, PCIIATH TCOPCTUYCCKHUC 3ada4d B paMKax KypcCa, HAXOOUTb
AHAJIOI'MU B IIMPOKOM KPYI'y KBAHTOBBIX CUCTEM, IMO3BOJIAIONIUC PEATIU30BbIBATH HOBBIC AJITOPHUTMBI.

BJIAJIETh:

- MCTOAaMHM pacCd€Ta KBAHTOBBIX IICTIOUYCK H HpeO6p3.30BaHI/I$I BOJIHOBBIX (bYHKHHﬁ, OCHOBHBIMH

METOJaMU KBaHTOBOM JIOTUKH,

METOIaMH

KOpPpPeKIIMM  OMIMOOK, METOJaMH  OINHCAaHHUsA

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, nonsitue nadopmanuu, oura, ) 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. Cyneprno3ulOHHBIE M MepermyTaHHble cocTosiHus. OT Ourta K KyOHTY.
[IpoctpancTBO cocrosiHui. llepemeninBaHue COCTOSHUM, CEJNEKLIUS COCTOSHUM M OIlepaluy Haj
HUMH. YpaBHeHHE ABIWKeHHs. M3mepenuss B kiaccudeckodl ¢usuke. IIpoektnBHOE H3MepeHue.
Henpoexruaoe usmepenue. CoctaBHble cucTeMbl. KoleKTUBHbBIE CUCTEMBI.

2. OCHOBBI TeOpUH HH(DOPMAIIHH.

Knaccuueckass Tteopus uHpopManuu HeoOxomuMble CBEICHUS H3 TEPMOAWHAMUKU H
craructrueckor ¢usuku. Mapopmanmonnas sHrponus llleHHOHa, ee MaTeMaTHUeCKHUE CBOWCTBA.
Ces3p Mexnay sHTponuei u uHdopmanuen (nemoH Maxkcsemna). MHpopMannonHbie cooOIIeHUS.
Cxatue maHHBIX. YCIOBHAas OHTpONMs M B3auMHas uHpopmanusa. Kanam cBi3m u ero
uHpopManmoHHas eMKOCTb. Teopema IlleHHOHa ans kaHanma cBsi3um Oe3 1mymMoB. ONTHMaNbHOE
kogupoBanne wuHpopMmanuu. Kpunrorpaduss u Teopust uHPopmanuu. OOparumbie JOTHYECKHE
OTIepaLtH.

3. OgHOKYOUTHBIE OTIepaIiH.

Onepauuu ¢ OJHMM KyOUTOM OnHOKYyOMTHBIE ONEpaluy: JIOTHYECKHe, ACNOoJspu3anys,
penonspuzanusi, orpaxkeHue. IloaroroBka u ompeneneHWe COCTOSHUS KyOHWTa: MOATrOTOBKA
U3BECTHOTO COCTOSHHMSI M IE€pEeMElIMBaHUe, OINpelesieHHe aHCcaMOIs HEU3BECTHOTO COCTOSHHMSA,
OTIpeJIeICHuEe OJHOTO COCTOsIHMA (He KJIOHMpoBaHue), HaaexHocTh (fidelity) nByx cocrosHuil,
IpUMEpPHOE ONpe/eIeHNe COCTOSHHA M KJIOHHMpOBaHue. HepaznuuuMocTh JBYX HEOPTOTOHAIbHBIX
COCTOSIHUHM: HEPA3IMYMMOCTh IIPU MPOCKTHBHOM U HETIPOCKTUBHOM U3MEPEHUSIX.

4. Teopema 0 3arpeTe KIOHUPOBAHUS.

Teopema o 3amnpere kimoHupoBaHus. Cynepro3urusi coctosHui. [lapanienu3m KBaHTOBBIX
anroputMoB. 3agada [loiua. [lpumep omimMums omepauuidi KJIACCMUYECKOTO M KBAaHTOBOTO
BbIYMCIICHUH. BO3MOXKHOCTB TPOEKIMK Ha PAa3IUYHbIC Oa3HCHI.

5. AJITOPUTM KOPPEKIHH OIIHUOOK.

Koppeknus ommOOK NpH KBAHTOBBIX BBIYUCIEHHSX. O(P(PEKThl TEKOTepPeHTHOCTH KBAHTOBBIX
COCTOSHUH W BIUSHHS OKpy’Karomend cpenbl. Mojenu oOmMOOK HpU KBAHTOBBIX BBIYUCIICHUSIX.
OTnnuMs METOOB MCIIPABJICHUsS OMIMOOK NMPH KBAaHTOBBIX BBIUYUCICHUAX OT Kiaccuueckux. Komsl,
ucnpasisiiomine  omwuOku. [lpenenbHbId  ypoBEeHb HCHPABIAEMBIX OIIMOOK IPH KBAaHTOBBIX
BBIUUCIICHUSAX.

6. Onepanyu Ha/l HECKOIBKUMH KyOUTaMH.




JIByXcocTaBHBIE KBAaHTOBBIE CHUCTEMBL: JekoMmo3unus IlIMuaTa, OYMCTKA COCTOSHHUA, U3MEpPEHHE
CTENEHU IEPENyTaHHOCTH, IEPEIyTaHHOCTh M JIOKAJIbHBIE OIEpalliu, NEPelyTaHHOCTb YHUCTBIX
cocrosuii aByx KyouroB. ledtel. leitir C-NOT. IlpuMeHeHHs KBaHTOBBIX KOPPEIISLIHIA:
CBEpXIUIOTHOE KoxupoBaHue. KBanroBast Tenemoprauusi KomupoBaHue u nepenada KBaHTOBBIX
cocrogHuii. IIporokon kBaHTOBOI Tenenoprauuud. OO030p SKCHEPUMEHTAIBHBIX PE3YNBTATOB 110
TEJENOpPTAaLHH.

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

KBantoBoe ®dypre-nepodpazoBanue. 3anaua noucka ¢asel. 3agada dakropuzanuu. Ilonck nepuoga.
daxTopuzalus COCTAaBHOIO YHUCJIA C HCIOJIb30BAHUEM KBAHTOBOIO ajropurMa. BeposiTHOCTHbIE
BBIUMCIICHUSI.

8. dusnyeckas peanuzanus KyOUTOB.

dotoHsl B pe3oHaropax. HMouHble cucrembl. CBepxmpoBomsamue uenu. SAMP-sueliku.
[Monsipuzanmonnsie cocrosiHust GortoHa. KanToBbie kommbioTepsl (KK) Ha MoHax, 3axBaueHHBIX B
noBywky. [Ipumep peanmzaunu. KK Ha ocHOBe addexra saepHOoro MarHuTHOro pezonanca (AMP).
KK na ¢oronax. [Ipumep peanmzanuu.

9. IlepenyTaHHbIE COCTOSIHHUSI.

[lepenyranHble COCTOSIHUSI. 06 HCTOPUH KBaHTOBBIX KOPPEIIALHN: rapasiokc
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  (QOTOHOB Al KOAMPOBAHUS/ACKOOUPOBaHMA cooOmeHuit. Waes kBaHTOBOM
kpuntorpadgun. Ksanroroe pacnpenenenue kimoua (KPK), cxema nporokona KPK. ITporokon BB84
KPK. Ceipoii u mpocesHHbIH Kmiod. [Ipumep peanmzanuy NpOTOKOJIA KBAHTOBOM KPUITOTpadHH.
Koppeknus ommubok. [IpobGnema moxcnymmBanusi. Kputepuu CTOMKOCTH MPOTOKOJIOB KBaHTOBOM
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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIIINHBL,
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 BOIPOCHI, NPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS];

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

— NP1 HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHITHSAM, KOJUZIOKBUYMaM, IK3aMEeHY.
ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSThH 3HAHUA Ha MPAKTHKE CTYACHTY HEOOXOAMMO pelIaTh KaKk MOXKHO OOJIbIIe 3a/1a4.

BaxHo 100UTHCA NMOHMMAHMS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CiIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJIM NIPENOiaBaTeiio, BEAYyIeMy IPaKTUUECKHUE 3aHATHSL.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad 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

KBaJIH(UKALUS: 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 CnocobeH BecTn OOMEH JIeJI0BOM WHGpopMaiyel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHUs, MHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIEMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKOM M TpOo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

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

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHNBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

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

3HATb:

- OCHOBBI TCOpUHU I/IH(i)OpMaI_II/II/I, OCHOBHBIC MCTOIBI HpeO6pa30BaHI/I$I KY6I/ITOB, OCHOBHBIC KBAHTOBBIC
AJITOPUTMBI (KBaHTOBBIe HGHO‘IKI/I), IIPUHIUIT JIOKAJIbHOCTHU, HCPABCHCTBA Benna, OCHOBHBIC
MIPOTOKOJIBI IICpCaAAIN KBaHTOBOM HH(bOpMaHHPI C IIOMOIIBIO O,I[HO(I)OTOHHLIX JIMHUHN.




YMeThb:
- (hopMHpOBaTH KBAaHTOBBIE LETMOYKH, pEIIaTh TEOPETHYECKHE 33a/audl B paMKax Kypca, HaXOAUTh
aHaJIOTMH B IIMPOKOM KPYTy KBAHTOBBIX CUCTEM, IIO3BOJISIOLINE PEAIN30BBIBATH HOBBIC AJITOPUTMBI.
BJa/IeTh:
- METOJaMM pacueTa KBAaHTOBBIX IIETIOYEK M MPeoOpa3oBaHMsS BOJIHOBBIX (DYHKIMH, OCHOBHBIMHU
METOlaMH  KBAaHTOBOM  JIOTMKM, METOJaMH  KOPPEKIMH  OIIMOOK, METOIAaMH  OINUCAHHA
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) Cynepno3uuuoHHBIE U TIepenyTaHHble cocTossHUs. OT OuTa K Kyoury. IIpocTpaHCTBO COCTOSTHUIMA.
[IepememinBaHue COCTOSIHUM, CEJIEKUUS COCTOSIHUM U ONEpalU HaJl HUMHU.

2)  VYpaBHenwe gBwxkeHHS. M3MepeHuss B kinaccuueckoil ¢usmke. [IpoekTHBHOE W3MeEpeHHE.
Henpoexrusnoe nzmepenue. CoctaBHble cucTeMbl. KOIIEKTUBHBIE CUCTEMBI.

3)  Knaccuyeckas Tteopust wHpopmanmu — HeoOxomumble CcBeJcHHS €3 TEPMOIUHAMHUKH U
craructuueckor (pusuxu. Mudopmanmonnas sHrpornusa llleHHoHa, ee MareMaTH4eCKHE CBOMCTBA.
Ces13b MeX 1y SHTponHel u nHopMmarueii (1eMmon Maxkcpera).

4) Wndopmanmonssle coobuienus. Cxatue JaHHBIX. YCIOBHAs SHTPONHMS M B3aUMHas MH(OpPMAILHSL.
Kanan cBsi3u u ero mHdopmanmonHasi eMKocTb. Teopema llleHHoHa aisi kaHaya CBsI3U O€3 IIyMOB.
OntuManbpHOe KoampoBaHue uWHGopmanuu. Kpunrorpadus u Tteopusi uHpopmanuu. OOparumbie
JIOTUYECKHE OTIEPALIHU.

5) Omepanuu ¢ OIHUM KyOHTOM OnHOKYOWTHBIE OTEpalMy: JIOTHYECKUE, 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
OIIpEJICJIEHUE COCTOSHUS U KJIOHHMpoBaHMe. Hepa3nnuuMocTh AByX HEOPTOIOHAJIBHBIX COCTOSHUIL:
HEPa3ITUYUMOCTb MIPHU MPOEKTUBHOM M HEPOCKTUBHOM M3MEPECHHSIX.

6) Teopema o 3anpere knoHupoBanus. Cynepro3uIns COCTOSHUM.

7) Ilapannenu3M KBaHTOBBIX aNropuTMOB. 3afada Joiiua. [Ipumep oTimums onepanuii KIacCHuecKoro
Y KBAHTOBOTO BBIYMCIICHUH. BO3MOXXHOCTB MPOEKIIMH Ha pa3inyHble 0a3UCHI.

8) Koppeknust ommbOOK NMPU KBAHTOBBIX BBIYHCICHHSX. D(P(EKTh AEKOrepeHTHOCTH KBAHTOBBIX
COCTOSIHUH W BIHMSIHUA OKpY>Karolien cpeasl. Moaeny omnOoK Mpy KBAHTOBBIX BBIYMCIICHUSIX.

9) OtnnuMs METOOB UCHPABICHUS OMMOOK IPHU KBAHTOBBIX BBHIYMCICHMAX OT Kiaccnueckux. Komsl,
ucnpasisiiomine  ommOKku. [lpenensHbli  ypoBEeHb HCHPABISIEMBIX OMIMOOK MpPH  KBAaHTOBBIX
BBIUNCIICHUSX.

10) JIByXcocTaBHBIE KBAaHTOBBIE CHUCTEMBI: Aekommo3uius [lImuara, o4nMcTKa COCTOSHUS, U3MEPEHHE
CTENEHU IEpPEeIyTaHHOCTH, IEPElyTaHHOCTh U JIOKAJIbHbIE OIEpalluy, IEepelyTaHHOCTh YUCTBIX
coctosHui 1Byx Kyouros. [eittel. ['eiit C-NOT.

11) IlpuMeHeHns KBAaHTOBBIX KOPpEJSIMI: CBEPXIUIOTHOE KoaupoBaHue. KBaHTOBas TenemopTarus.
KomupoBanne u mepemaua KBaHTOBBIX cocTosiHMM. I[IpoTokon kBaHTOBOH Tenemoprauuu. O030p
IKCIIEPUMEHTAJIbHBIX PE3YJIBTATOB 10 TEJIEIOPTALUH.

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

13) 3amaua dpaxropuzanuu. [Touck nepuona.

14) ®akropuzanys COCTaBHOTO YHCIIA C HCIIONH30BAHHEM KBAaHTOBOIO ajropuTMa. BeposTHOCTHBIE
BBIUMCIICHUSI.

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

16) SAMP-sueiiku. KK na ocnose 3¢dexra sneproro marautnoro pezonanca (AIMP). KK na doronax.
[Ipumep peanuzanuu.

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

19) TIlepenyranubie  coctosiHus. (OO0  HUCTOPHHM  KBAaHTOBBIX  KOPPEJIMNA:  MMapajiokc
Onnmreitna-Ilogonsckoro-Pozena (EPR), HenokansHOCTE DHHIITEHHA.



20) Hepasenctsa bemnna.

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

22) KsantoBas kpunrtorpadus Ilonspusauus -- ckpelTas KBaHTOBas INepeMeHHas. lcnonb3oBaHue
nonsipuzanid  (OTOHOB  JUISi  KOAWMPOBAHUs/IEKOAMPOBaHUS  cooOuieHud. Maes  KBaHTOBOI
KpunTorpagpu.

23) KsanroBoe pacnpenenenue kmoda (KPK), cxema nmpotokona KPK. ITporokon BB84 KPK. Cripoit u
npocessHHbIN Kimod. [Ipumep peanuzanuu nporokosia KBaHTOBOM kpuntorpaduu. Koppekmus omuoox.
[Mpobnema nopcnymuBanus. Kpurepun CTORKOCTH MPOTOKOJIOB KBAHTOBOW KpHITTOrpaduu.

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. Cynepno3uioHHbIE U MepenyTaHHble cocTogHus. Ot 6ura Kk KyOuty. IIpocTpaHCTBO COCTOSHHIA.
[lepememnBanne COCTOSHUM, CENEKIMSI COCTOSHAN U OTIepaliii HaJl HUMHU.

2. KantoBoe @ypre-nepobpazoBanue. 3agada moucka Gaspl.

buner 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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHWS YYEeOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHUAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUM KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs Ha MPAKTHKE, HO JIOMYCKaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
Onenka ynoBieTBOpuTeNbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Zieibl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka ymoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBLHO 2 Oajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHUIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DKk3aMeH mpoBoAMTCs Mo Owmieram. B kaxkaom Owmiere HMpeAcTaBIeHO [1Ba TEOPETHUECKHX BOIPOCA.
IIpn mpoBexeHHH yCHOTO 3K3aMeHa oOywaromemycst nperoctasisercs 30 MHHYT Ha IOATOTOBKY.
Omnpoc obyuaronierocs He JOIHKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



