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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: O06paboTka KBaHTOBOM MH(pOPMAIHN
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kagenpa Poccuiickoro KBaHTOBOTO IIEHTpa

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: E.O. Kukrenko, kanj. Gu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu kadenpsl Poccuiickoro kBantoBoro nextpa 28.01.2025



AHHOTANMA
Kypc mocasiieH BBeieHHIO B OOMIMPHYIO 00J1acTh 00pa0OTKH U Mepeadl KBaHTOBOW MHPopMaliuu. B pamkax
Kypca paccMaTpHBAIOTCS OCHOBHBIC HJIEU HCIIOJIb30BAHHS WHIWBHIYaJIbHBIX KBAHTOBBIX OOBEKTOB IS
pelIeHns] BBIYMCIUTENBHBIX 33734, BBOAATCS 0a30Bble IMOHATHS KBAHTOBOW M KJIACCHMYECKOW TEOpUHU
nHpopMmanuy, (HOPMYIUPYIOTCS HPUHIUIBI TTOCTPOCHUS KBAHTOBBIX AITOPUTMOB U (YHKIIMOHHUPOBAHUS
KBAaHTOBBIX KOMITBIOTEPOB, aHAJIM3HPYETCS OCHOBHBIC MOAXOABI K Iepenade MH(POPMAIMM yepe3 KBAaHTOBBIE
KaHaJIbI.

Ocoboe BHHMaHue ynensercs (PeHOMEHY KBAaHTOBOW 3allyTaHHOCTH, SIBIISIOIIEHCS BaXXHBIM PECYpCOM UL
peanu3anny KBaHTOBBIX WH(OPMALMOHHBIX TEXHOJIOTUH. Takke B Kypce yHesisercss BHUMaHUE MOCIEAHUM
MHPOBBIM JOCTHKEHUSAM B 00JIaCTH KBAHTOBBIX BBIYMCIICHUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

MO3HAKOMHTH O0YYaIOIUXCS C OCHOBAMH TEOPUHU 00paOOTKH KBAHTOBOW MH(OPMAITUH, HEOOXOIUMBIMU
TSl Hadasia COOCTBEHHOW MCCIIEI0BATEIILCKOM eI TEIIEHOCTH.

3agaum AUCUUILUITHHBI
IaTh MpeAcTaBiIeHre 0 GopManu3anuy MOHATUS HHGOPMAIIMH C TOYKU 3PEHHS TEOPUU BEPOSTHOCTH;
MO3HAKOMHTh C OCHOBHBIMH HJEsIMU 00pabOTKH KiacCH4ecKor WH(pOpManuu;, MO3HAKOMUTH C
(bopMaM3MOM TMOJOKUTEIBHBIX OIIEPATOPHO-3HAYHBIX MEp; TIO3HAKOMUTH C OCHOBHBIMHU IPHHIHIIAMH
KBAaHTOBOW mepenayd WH(OpMAIMU; MO3HAKOMHTH C OCHOBHBIMH aJITrOPUTMaMy KBaHTOBBIX
BBIYHCJICHUH, @ TaK)KE COBPEMEHHBIX aJlTOPUTMOB KBAHTOBOTO MAITMHHOTO O0yYEHUSI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHON JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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




OIIK-3 CniocobeH BbIOMpaTh u (MIIN)

pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon

ACATCIIBHOCTH, YUUTBIBAA 0COOCHHOCTH U
OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U

pemars 3a/1a4u, B TOM YHCIIe pa3pabaTbIBaTh
HCCIEeI0BaTh MaTEMaTHYECKHE MOIETH

u

N3y4aCeMbIX SIBIICHUU U npoueccoB, CUCTCMHO
AHAJIM3UPOBATH HAYYHBIC HpO6J'IeMI>I, noJIy4darb

HOBbIE HAYYHbIE PE3ysIbTaThl

[IK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITELHOCTH

IIK-1.2 CnocobeH BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUISI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

OCHOBHBIE TOHATHUSI KBAaHTOBOM M KJIACCHUYECKOM TeopuH MH(OPMALUK M MPUHLUIHAIBHBIE OTINYHS
MEXIy KBAaHTOBOW M KIJIACCHYECKOW Teopueld HHGOpMalM{; MPUHLHUIBI MTOCTPOCHHS KBAHTOBBIX
QITOPUTMOB ¥ (YHKIIMOHMPOBAaHMS KBAHTOBBIX KOMIIBIOTEPOB; OCHOBHBIE IOAXOIBI K Iepernaye
nH(pOpMaLMU Yepe3 KBAaHTOBbIE KaHANbl; OCHOBHBIE TIOCTPOCHUS aJrOPUTMOB KBAHTOBOT'O MAIIMHHOTO

o0yd4eHusI.
YMETb:

BBIUUCIIAT SHTPOIMMHbBIE XapaKTEPUCTUKU [UIl KJIACCUUYECKUX BEPOSITHOCTHBIX PpacHpeiesiCHUH U
KBAaHTOBBIX COCTOSIHUI; BBINOJIHATH ONEpalMyd HajJ Opa- M KeT- BEKTOpPaMHU; MPOBOAUTH OYHILEHHUE
CMEUIAHHBIX KBAHTOBBIX COCTOSIHUIl; BBIYMCIIATH KBAaHTOBBIE COCTOSHHUSI pErucTpa KyOHWTOB MoOcCie
MPUMEHEHHs] 3aJaHHOr0 Ha0Opax KBAHTOBBIX BEHTHJICH; COCTaBISATH 3JIEMEHTApHBIC KBAaHTOBBIC
AJITOPUTMBI; [IPOEKTUPOBAThH IIPOCTEHIIINE IPOTOKOIBI KBAHTOBOH KOMMYHUKAIUH.

BJIAJIETD:

MaTeMaTHYECKUM alIapaToM KJIACCMYECKOM M KBAaHTOBOM Teopunm HHGOpMauy; (GOopMainMoMm

OIIMCAaHHWs KBAHTOBBIX KaHAJIOB.

4. Conep:xanue JUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
[ToBTOpEHUNE OCHOB ¢dbopmanmzma
1 KBaHTOBOM MEXaHHUKH JUTST 4 6
KOHEYHOMEPHBIX MTPOCTPAHCTB




) KBanToBBIE H3MEpeHUs M KBaHTOBas 6 3 9
3BOJTFOLIHS

3 KBanTOBas 3ammyTaHHOCTH 4 2 6

4 KBanroBas Teopust nunpopmanmu 4 2 12

5 YHuBepcanbHbIE KBAHTOBBIE BBIYHMCICHUS 8 4 12

6 Bapnaunonnsle u  agmabarnuyeckue 4 4 15
KBAaHTOBbIE BBIYHUCIICHUS

Nroro yacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)
1. TToBTOpeHHE OCHOB (hopMan3Ma KBAHTOBOW MEXaHUKH I KOHEYHOMEPHBIX MTPOCTPAHCTB

[ToBTrOpenne ocHOB (opmanu3Ma KBAaHTOBOH MEXaHMKHM Ui KOHEYHOMEPHBIX IPOCTPAHCTB.
l'unpOepToBBl  mpOCTpaHCTBA, Opa W KET BEKTOPbI, IOHSATHE YHUTApHOIO, SPMUTOBOIO,
HOJTY-TIOJIOKUTEILHOTO oneparopa. [lepeMHoXkeHue MaTpull, B3sITHE Cllela, COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbIC 3Ha4YCHUs. BbIuncieHne CpeaHMX 3HAYeHWH HaOmomaeMmblX. UHMCThIE W CMEIIaHHBIC
COCTOSIHUS, TEH30PHOE [IPOU3BEJCHUE U YACTUYHBIH CIIEeN.

2. KBanTOBBIE N3MEPEHUS U KBAHTOBAS IBOJIOIUS

KBaHTOBBIE N3MEPEHMS M KBAaHTOBAs 3BOIIOLMA. POpMaIN3M MOJIO0KHUTEIBHBIX ONEPAaTOPHO-3HAYHBIX
Mep. Teopema Haiimapka. BmonHe-monokuTenbHble OTOOPKEHHS  COXPAHSIOUINE — CIIEI.
[IpencraBneHust KBAaHTOBBIX KaHAIOB uepe3 onepatopsl Kpayca. IIpencrasnenne CraiiHcnpuHra.

3. KBaHTOBas 3alyTAHHOCTh

KBantoBas 3amytaHHOCTb. [lOHATHME KBAaHTOBOW 3allyTaHHOCTH IJsi YHMCTBIX W CMEHIaHHBIX
COCTOSIHMI. Mepbsl KBAaHTOBOM  3allyTAHHOCTM W CBUAETENM KBAaHTOBOM  3allyTaHHOCTH.
Hcnonp3oBaHre 3alyTaHHBIX COCTOSHHHA B MPOTOKOJIE KBAHTOBOM TENEMOPTALMHA M CBEXPIUIOTHOIO
KOJMPOBAHUS.

4. KanToBast Teopus HHGOpMALIUN

KsanroBass Teopust mHpopmanuu. OcCHOBBI Kiaccuueckoi Teopuu wuHpopmauuu. OO6obumieHne
KJIACCUYECKOM Teopun HH(pOpPMalMM Ha KBaHTOBBIC cocTosHUs. llepemada mHpopmanum dyepes
KBAaHTOBBIE KaHaJIbl, FPaHuLa X0JIEBO.

5. yHI/IBepcaJ'IBHI:Ie KBAaHTOBBIC BBIYMCIICHHUA

VYHUBepcanbHble KBaHTOBBIE BbIYMCICHHUS. OCHOBHBIE KBAaHTOBBIE T€UTbI, YHHBEPCAJIBbHBIA HaOOp
KBAaHTOBBIX IelToB, Teopema Conoses-Kuraesa. [IpuHIMIIBI IOCTPOEHUST KBAaHTOBBIX AJTOPUTMOB.
Anropurmsr  Jloitua, Jloitua-Mexn, Caiimoma, Illopa, IpoBepa. JleMOHCTpauus “KBaHTOBOIO
MIPEBOCXOACTBA”.

6. BapuarnmonHnsie u agnadbaTiueckue KBaHTOBbIC BEIYUCIICHUS




Bapuanuonssle u agunabarudecknue KBaHTOBBIC BbIYHMCICHUS. [IpHHINT NOCTPOCHUST BapUAIIHOHHBIX
KBAaHTOBBIX aJITrOPUTMOB. [IpuMepsl HCHIOIB30BaHUSI BapUALMOHHBIX KBAaHTOBBIX aJITOPUTMOB.
Hcnonp3oBaHue BapUallMOHHBIX AJTOPUTMOB ISl KBaHTOBOM cumynauuu. IIpuHnun nocrpoeHus
annabaTu4ecKuX KBAHTOBBIX anropuTMoB. CBs3b MEXIY BapHAllMOHHBIMH W aguadaTHyecKuMHU
JITOpUTMaMH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. KBanroBas undopmaius u kBanTtoBbie BerancieHus [Texct] : B 2 1//1x. [Ipeckwmn , -M. :
Perymnspuas u xaornueckast nuHamuka ; Mxesck, 2011

JlomonHuTenbHAS IUTEpaTypa
1. BBenenue B kBaHTOBYIO Teopuio nHpopmanuu [Tekcr] : [mexuuu i ctyaeHToB By308B] / A. C.
Xoneso ; HezaBucumbiii Mock. yH-T ; Beicimii komutemk Maremar. pusuku .— M : MITHMO, 2002 .—
128 c.
- A. S. Holevo, "Quantum Systems, Channels, Information. A Mathematical Introduction" De Gruyter

(2013)
- M. A. Nielsen and I. L. Chuang "Quantum Computation and Quantum Information" Cambridge

University press (2010)

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

- http://www.theory.caltech.edu/~preskill/ph219/index.html Lecture notes on Quantum Computation by
John Preskill
- https://arxiv.org/abs/1907.09415 Quantum Computing: Lecture Notes

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexkumsx MOTyT HCTIIOJIB30BaThCS MYJIBTUMEIMIHBIC TEXHOJIOTHH, BKITIOYAs IEMOHCTPAIIUIO
MpE3EHTALNN.

O6naunsnii penaktop LaTeX mokymentor Overleaf (https://www.overleaf.com/). O6na4HbIii KBAHTOBOI
npoueccop komnanuu IBM (https://quantum-computing.ibm.com/)

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare w3ydeHus TUCHMIUIMHBI CTYJCHT JIOJDKEH 3HATh OCHOBHBIC ONPENCICHUS U TOHSITHSA,
YMETh IPUMEHSATH MTOy9YCHHBIC 3HAHUS JIJISl PEIICHUS pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJIeHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;

— pelieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHTHSX;



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAJIOM CIIy)KHUT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3y4YeHHUs] OTAEIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamarbCcsl 3a KOHCYIBTAlUSIMU
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJIb 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
kagenpa Poccuiickoro KBaHTOBOro EHTpa

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: E.O. Kukrenko, kau. Qus.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO JI€STEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACITEIHLHOCTH C e
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ©W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

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

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

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

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pesynbrare n3ydenust auciuiuinabl «O0padoTKa KBAHTOBOW MHPOPMAITUU 00YYarOIIUICS TOKEH:

3HATH:
OCHOBHBIC TOHSATHSI KBAaHTOBOW M KJIACCHYECKOH TeopuH MH(OPMALWU M NPHHIMIHAIBHBIC OTIMYUS
MEXIy KBAaHTOBOM M KJIACCHYECKOH Teopuel WH(OpMAlWU; TPUHLIUIBI TTOCTPOCHUS KBAaHTOBBIX
ITOPUTMOB ¥ (DYHKIIMOHUPOBAaHMsI KBAaHTOBBIX KOMIIBIOTEPOB; OCHOBHBIC IOAXOIBI K Ieperade
nH(pOpMaIU Yepe3 KBAaHTOBBIC KaHAJIbI; OCHOBHBIC ITOCTPOSHHS aJTOPUTMOB KBAaHTOBOTO MAIIMHHOTO
o0yd4eHusI.

yMeThb:
BBIYUCIISITh DHTPONUIHBIC XaPAKTEPUCTUKH JUIs KIACCHMYECKUX BEPOSTHOCTHBIX pACIPEICICHUN |
KBAaHTOBBIX COCTOSIHWI; BBINIOJIHATH OIEpAIlMd HaJ Opa- M KeT- BEKTOpaMH; IPOBOJUTH OYHIICHUE
CMEIIAHHBIX KBAaHTOBBIX COCTOSIHHI;, BBIYHMCIIATH KBAHTOBBIE COCTOSIHUSI pErHcTpa KyOHTOB IoOcCie
NPUMEHEHHs 33/JIaHHOTO Ha0Opax KBAaHTOBBIX BEHTHJICH; COCTaBISTH DJICMEHTAPHBIC KBAaHTOBEIC
AJITOPUTMBI; IPOESKTHPOBATH POCTEHIIINE POTOKOJIBI KBAHTOBOH KOMMYHHKAIHH.

BJIaJIeTh:
MaTeMaTHYeCKUM anaparoM KJIACCHYECKOH M KBaHTOBOM Teopuu HHpopManuu; (HopMainzmMoM
OITMCAHUS KBAHTOBBIX KaHAJIOB.

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

1. BbIUMCINTE CPEAHIOI TOYHOCTh BOCCTAHOBIICHHS CIYYalHOTO YHCTOTO KyOMTHOTO COCTOSIHHS IIPH
MPOEKTUBHOM M3MEPEHUU

2. [Momyuuts snementsl SIC-POVM uist kybuTHOTO citydast

3. BeruncnuTh peaypoBaHHbIE MaTPHULIBI INIOTHOCTH AJ1s cocTosHui bemna

4. Tomyunutp pe3ynbTUPYIOUIYIO yHUTapHylo Marpuiyy reita CNOT nelictByromero Ha 1-if u 3-it
KyOUTBI TPEXKYOUTHOM CUCTEMBI

5. llonmyuuts TpeOyemble onepaunn Ha cTopoHe AJrchl 1 bobGa B poToKosie KBaHTOBOM TEIETIOpTALH
Ha IIPOM3BOJILHOM cocTossHuM bemna

6. Ilomyunts TpeOyemble omepauuu Ha CTOpoHe Asmncsl U bobGa B MpOTOKONIE CBEPXIUIOTHOTO
KOJMPOBAHUS Ha MPOU3BOJILHOM cocTosiHUM berna

7. llony4uTh YHUTAPHYIO MaTPULLy KBAHTOBOTO OpaKyJja Il IPOU3BOJILHON OylIeBOH QyHKINH

8. Ilomy4nTh IEKOMIIO3UIIMIO MHOTOKYOUTHOTO IeiiTa KOHTPOIMPYEMOIO YHUTAPHOTO TIOBOPOTa

9. Beruuciuth 3uTpOonuio ¢on Helimana 1151 3a1aHHOTO KBAHTOBOTO COCTOSIHUS

10. BeryncnauTh KBaHTOBYIO B3aMMHYI0 HH(POPMAIUIO 7151 TBYCOCTABHOT'O KBAHTOBOT'O COCTOSHHUS

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. latb onpenenenus suTponuu lllenHona u xiaccudeckas B3aumuas uHdopmanns. ChopmynnupoBarb
TeopeMy KOAMPOBAHUS KIACCHUECKOTo KaHaa.

2. Omnucarb OCHOBHBIE 33/1a4¥ MPOLEAYPHI KIACCHYECKOH MOCT-00paboTKH B yCTpOiCTBaX KBAHTOBOTO
pacnpenenenus kimoueil. Onucarh NpoLeaypbl CONNacoBaHus HHPOPMALK, BepUPUKALMHA U YCHIICHUS
cekpeTHOCTH. OOBSCHUTH IPUHIUIIBI CO3JaHNS ayTCHTU(HUINPOBAHHOTO KaHaIa.

3. JlaTe onpeneneHus YUCThIM U CMEIIAHHBIM KBAaHTOBBIM COCTOSHUAM. /laTh omnpeneneHne 3HTPOIHs
¢on Heiimana u criocoOa e€ Berumcnenus. JaTh omnpeiescHne MONIOKUTENLHBIX ONEePaTOPHO-3HAYHBIX
MEp U UX CBSI3U C IPOEKTUBHBIMU KBAHTOBBIMH N3MEPEHUSIMHU.

4. Onucarh NMOCIEN0BATENbHOCT ONEpaluid B MPOTOKOJIAX KBaHTOBOM TeNENOPTAaLWU, U KBAHTOBOTO
CBEPXIIOTHOTO KOAUPOBaHUS

5. 3anucarh MaTpULBI OCHOBHBIX KBAHTOBBIX IeiiTOB. IlpeacTaBuTh yHUBEpCaIbHBINH HAO0Op KBAHTOBBIX
reiitoB. CopMynupoBaTh NPHHIUI peanu3anny QyHKIMH B HapagurMe oOpaTUMbIX KaHTOBBIX
BBIYHCIICHUM.

6. CopmynupoBaTh MaTeMaTH4YeCKHE 3a/1auu, Jiexalue B ocHoBe anroputmoB Caiimona u Illopa.
Onucars OCHOBHbIE IPUHLIMIIBI IOCTPOEHUS ITUX AJITOPUTMOB.

7. ChopmynupoBarh MareMaTHUECKUE 3ajaqd, Jiexalre B ocHOBe anroputMoB Jloitua u ['posepa.
Onwucare OCHOBHBIE IPUHLIMIIBI TOCTPOCHUS ITHX aJITOPUTMOB.



8. Jarp omnpeneneHue KBaHTOBOTO KaHaja. OOBSCHUTH OTIMYHE MEXKAY TPeOOBAaHHAMHU
HOJIOKUTEIBHOCTH ¥ TOJHOM MOJOXHUTeNbHOCTH. Jlarh mousitusi mpexactasienuss CrailHCIpHHTa M
oneparopoB Kpayca.

9. latb onpeniesieHue Mpoleccy IeKorepeHuu. Jlath moHsaTHe nedasupyromiero, Iemoisapusyonero u
neMIIpHupyIOIIETo KaHaa.

10. JlaTh MOHATHE KBAHTOBOTO KO/Ia MCIIpaBieHusI oHOO0K. OOBSICHUTD MPUHIHI (YHKITHOHUPOBAHHS
kona Ilopa.

11. [ate ompeneneHre CTaOWIM3UPYIOMIMM KOJIaM KBAaHTOBOTO HWCIpaBieHUs OMMOOK. OOBSCHUTH
MPUHIUTIBL QYHKIIMOHUPOBAHUS OTKA30yCTOWYMBBIX KBAHTOBBIX BBHIYMCIICHUH.

12. Jlate ompezeneHrne CBUAETENS] KBAHTOBON 3alyTaHHOCTH. JlaTh ompe/ieneHns cOrjlacOBaHHOCTH U
HETaTUBHOCTHU. J|aTh MOHITUE KBAHTOBOIO JUCKOP/A.

13. OOBICHUTH MIPUHIUIIBI pa6OTBI BApHUAIIMOHHLIX aJITOPUTMOB KBAHTOBOI'O MAIlTMHHOT'O O6y‘-IeHI/I$I.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. HOJ'IyLII/ITB Omeparopbl JIOKAJIbHBIX npe06pa30BaH1/H71 B HPOTOKOJIC KBAaHTOBOM TCJICIOpTAllU Ha
OCHOBC 3aJaHHOI'O I[Bnyy6I/ITHOFO 3allyTaHHOTI'O COCTOAHU

. [lomy4nTh BEKTOp COCTOSHUSA, SBISIOUIUIICS OUHILIEHUEM JAHHOTO CMEIIAHHOTO COCTOSHUS

. Beranenute penynupoBaHHBIE MATPHUIIBI INIOTHOCTH AJISl JAHHOTO MHOTOCOCTABHOTO COCTOSTHUS

. [TocTpouTh KBAaHTOBBI TEUT peaTH3YIONIHI 3aJJAHHYIO KIIACCUYECKYIO (DYHKIIHIO

. [lomy4nTh oNTHMaNbHOE KOMMYECTBO UTEpAIlMU AJis anroputMma ['posepa

. Berancnutes KBaHTOBYIO B3aUMHYIO HH()OPMAIIHIO JUIS JJAHHOTO JIBYXKYOHTHOTO COCTOSTHUS

. JlokazaTrh HaJTM4Ke 3aIyTAaHHOCTH B IAHHOM CMEIIAHHOM COCTOSTHUHU

. [Homyuuts onepatops! Kpayca ass 3ajaHHOTO B3aUMOJEHCTBUS KBAHTOBOW CHCTEMBI C OKPY>KEHHUEM
. [Tonyunts BuA cocrosiHus You-AMUIKOBCKOrO ISl 3aIaHHOTO KBAHTOBOT'O KaHaja
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0. BeIUHCIINTh 3HAUCHHUE COTTIACOBAHHOCTH JJIA JaHHOTI'O ,Z[ByXKy6I/ITHOFO COCTOAHUA

[TpumMepsl 3K3aMEHHAITMOHHBIX OUIIETOB:

buner 1.

1. BBIUMCIUTE peayIipoBaHHbIe MATPHUIIBI INIOTHOCTH JIJISl IAHHOTO MHOTOCOCTAaBHOTO COCTOSTHUS
buner 2.

1. [Mony4uTh onTUMalIbHOE KOJTMYECTBO UTEpAINH I anroputMa [ poBepa

buner 3.

1. JlokazaTh HaIM4YUE 3aMyTAHHOCTH B JJAHHOM CMEIIaHHOM COCTOSTHUH

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 33734, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CyLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH I10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MPOBOIUTCS B MHUChbMEHHOH (opme mo Ouieram. B kaxkaom Owuiere MmpeiacTaBlieHO OIHO
3aganue. [Ipu mpoBeneHHn sK3ameHa oOydaromemycs npenocraisercss 30 MUHYT Ha IOATOTOBKY.
Ormpoc o0yuaromerocst He JOJDKEH IPEBBILIATh OHOTO ACTPOHOMUYECKOTO Yaca.



