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AHHOTANMA
Kypc nocesitien BBeieHH O B 00MIMPHYIO 001acTh 00pabOTKY U Tiepe/iadur KBaHTOBOM mH(MopMmaruu. B pamkax
Kypca paccMaTpHBaIOTCS OCHOBHBIC HJCH HCIIONb30BAaHHMS WHAWBUIYaJIbHBIX KBAaHTOBBIX OOBEKTOB JUIS
peleHns] BBIYMCIMTENBHBIX 3aja4, BBOIATCA 0a30BbIe TMOHATHS KBAaHTOBOM M KIACCHYECKOH TEOpHUH
uHpopMmanuy, (HOPMYIHPYIOTCS NPUHIMIBI TTOCTPOCHUS KBAHTOBBIX AITOPUTMOB H (DYHKIIMOHHPOBAHHUS
KBAaHTOBBIX KOMITBIOTEPOB, aHAJIM3HPYETCS OCHOBHBIC MOAXOIBI K Hepenade MHGOpMALUKM depe3 KBAaHTOBbHIC
KaHaJIbI.

Ocoboe BHHMaHue yrensercsd (PEHOMEHY KBAaHTOBOW 3allyTaHHOCTH, SIBIISIOIIEICS BaXKHBIM PECYpCOM IS
peanu3anny KBaHTOBBIX WH(MOPMALMOHHBIX TeXHONOrWd. Takxke B Kypce yAensieTcsi BHUMaHHE MOCIEIHUM
MHPOBBIM JOCTHKEHUSAM B 00JIaCTH KBAHTOBBIX BBIYMCIICHUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

MO3HAKOMHThH O0YYAOIIUXCSl C OCHOBAMH TEOPUH 00pa0OTKH KBAaHTOBOM WH(OPMAIINN, HEOOXOIMMBIMH
TSl Hadasia COOCTBEHHOW MCCIIEI0BATEIILCKOM eI TEIIEHOCTH.

3agaum AUCUUILUITHHBI
JaTh MpECTaBIeHUe O GopMalM3alMy MOHATHS WH(POPMALMU C TOYKH 3PEHUSI TEOPUH BEPOSTHOCTH;
MO3HAKOMHTh C OCHOBHBIMH WJAEIMH O0OpabOTKM KJIacCHYECKOM WHQOpPMAIMU; MO3HAKOMHUTH C
(bopMaM3MOM TMOJIOKUTEIBHBIX ONEPATOPHO-3HAYHBIX MEp; TTO3HAKOMUTH C OCHOBHBIMH TPHHIUIIAMHU
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 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (Hay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYI0 B 3aBUCHMOCTH OT
TUIA TIPOEKTa), OXHUIAEMbIE PpE3yJIbTaTbl U BO3MOXKHBIE
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

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaraMu

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

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 0000mmaTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLITHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
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 aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
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 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITELHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

OCHOBHBIE TOHATHUS KBAaHTOBOH M KJIACCHYECKOH Teopuu MH(POpMALNU U MPUHIMITHAIBHBIE OTINYUSL
MEXIy KBAaHTOBOW M KJIACCHYECKOW Teopued HH(OpMaluM; NPUHLIMIIBI OCTPOSHHUS KBAaHTOBBIX
QITOPUTMOB ¥ (YHKIIMOHMPOBAaHMS KBAHTOBBIX KOMIIBIOTEPOB; OCHOBHBIE IOAXOIBI K Iepernaye
nH(pOpMaLMU Yepe3 KBAaHTOBbIE KaHANbl; OCHOBHBIE TIOCTPOCHUS aJrOPUTMOB KBAHTOBOT'O MAIIMHHOTO

o0yd4eHusI.
YMETb:

BBIUUCIIATE SHTPOIMMHbBIE XapaKTEPUCTUKU JUIsl KIACCUYECKUX BEPOSTHOCTHBIX paclpelesieHuil u
KBAaHTOBBIX COCTOSIHUI; BBIIOJIHATH ONEpaluu Haj Opa- W KeT- BEKTOPaMH; MPOBOAWUTH OUMIICHUE
CMEUIAHHBIX KBAHTOBBIX COCTOSIHUI; BBIYMCIIATH KBAaHTOBBIE COCTOSIHUSI PErucTpa KyOMTOB IOCIe
MpPUMEHEHHs] 3aJaHHOrO Habopax KBAaHTOBBIX BEHTWJICH; COCTABIATH 3JIEMECHTAPHBIE KBAHTOBBIC
AJITOPUTMBI; [IPOEKTUPOBAThH IIPOCTEHIIINE IPOTOKOIBI KBAHTOBOH KOMMYHUKAIUH.

BJIAJIETD:

MaTeMaTHYeCKUM alIapaToM KJIACCHYECKOM M KBAaHTOBOM Teopuu HH(popMaruy; (HopMaIn3MoM

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 bopmanuzma
1 KBaHTOBOM MEXaHHUKH JUTST 4 6
KOHEYHOMEPHBIX MTPOCTPAHCTB




) KBanToBBIE H3MeEpeHHS U 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  aguabatuueckue 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. IToBTOpeHne 0cHOB (hopMann3Ma KBAaHTOBOH MEXaHHUKH 11 KOHEYHOMEPHBIX IIPOCTPAHCTB

IToBTOpeHne OCHOB (QopMaiu3Ma KBAHTOBOW MEXAHUKH JUIS KOHEYHOMEPHBIX IIPOCTPAHCTB.
['unpOepToBBI  mpOCTpaHCTBA, Opa © KET BEKTOPHI, IMOHATHE YHHUTAPHOTO, SPMHUTOBOIO,
HOJTY-TIOJIOKUTEIBHOTO oneparopa. [lepeMHoXkeHne MaTpull, B3sTHE ClleAa, COOCTBEHHbIE BEKTOPHI U
COOCTBEHHbIE 3Ha4YeHHUs. BbluncieHne cpeqHMX 3HAauUeHU HaOmomaeMbix. YHCTble M CMELIaHHbIE
COCTOSIHUS, TEH30PHOE [IPOU3BEJCHUE U YACTUYHBIH CIIEeN.

2. KBanTOBBIE N3MEPEHUS U KBAHTOBAS IBOJIOIUS

KBaHTOBBIE M3MEpEHNS U KBAHTOBAs HBOMOLH. DOpMaIn3M MOJIOKUATEIBHBIX ONEPAaTOPHO-3HAYHBIX
Mep. Teopema Haiimapka. BronHe-ONOXUTEIBHBIE OTOOpPAXKEHUS  COXPAHSIOIINE  CIIC.
[IpencraBneHust KBAaHTOBBIX KaHAIOB uepe3 onepatopsl Kpayca. IIpencrasnenne CraiiHcnpuHra.

3. KBaHTOBas 3alyTAHHOCTh

KBantoBass 3amyraHHOCTb. IIOHATHE KBAaHTOBOWM 3alMyTaHHOCTHM MJII YUCTBIX M CMEIIAHHBIX
COCTOSIHMI. Mepbpl KBAaHTOBOM  3allyTAHHOCTM M CBUJETENM KBAaHTOBOM  3allyTaHHOCTH.
Hcnonp30BaHre 3allyTaHHBIX COCTOSSHMHM B IPOTOKOJIE KBAHTOBOW TEIEMOPTALMH M CBEXPIJIOTHOTO
KOJMPOBAHUS.

4. KanToBast Teopus HHGOpMALIUN

KsanroBas Teopust umHpopmammu. OCHOBBI Kiaccudeckoil teopunm wuHpopmanuu. OOoOmieHue
KJIACCUYECKOM Teopur HH(OpMALMK Ha KBAaHTOBbIE cocTosiHuS. Ilepemaua mubopmammu uepes
KBAaHTOBBIE KaHaJIbl, FPaHuLa X0JIEBO.

5. yHI/IBepcaJ'IBHI:Ie KBAaHTOBBIC BBIYMCIICHHUA

VYHUBepcanbHble KBaHTOBBIE BbIYMCICHHUS. OCHOBHBIE KBAaHTOBBIE T€UTbI, YHHBEPCAJIBbHBIA HaOOp
KBAaHTOBbIX reiToB, TeopeMa Conoses-KurtaeBa. IIpuHIMIBI NOCTPOEHUS] KBAHTOBBIX AJITOPUTMOB.
Anropurmsr  Jloitua, Jloitua-Mexn, Caiimona, Illopa, IpoBepa. JleMOHCTpauus “KBaHTOBOTO
MIPEBOCXOACTBA”.

6. BapuarnmonHnsie u agnadbaTiueckue KBaHTOBbIC BEIYUCIICHUS




Bapuanuonssle u agunabarudecknue KBaHTOBBIC BbIYHMCICHUS. [IpHHINT NOCTPOCHUST BapUAIIHOHHBIX
KBAaHTOBBIX aJITOPUTMOB. IIpuMeprl HCHONB30BaHUS BApUALMOHHBIX KBAHTOBBIX AJITOPHUTMOB.
Hcnonp3oBaHue BapHALMOHHBIX AJTOPUTMOB AJIsl KBAaHTOBOM CUMYJIMM. [IpuHIMI mocTpoeHus
aarabaTH4ecKNX KBAaHTOBBIX ANrOpUTMOB. CBSA3b MEXIy BapHAMOHHBIMH M aanadaTHueCKUMU
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 IJUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare w3ydeHus TUCHMILIMHBI CTYJCHT JIOJDKEH 3HATh OCHOBHBIC OMPE/ICICHUS W TOHSTHS,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;

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



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiajieHUS MaTepPHAIOM CIIY>KUT YyMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3y4YeHHs] OTACIBbHBIX TEM, BOINPOCOB, CIEAYET OOpamarbCsi 3a KOHCYJIbTALUSIMH
[IPENoJaBaTeo.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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

kBaTuuKkanus: 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 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

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

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIOJIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCIUILIMHAPHBIC CBSI3U B OOJIACTH
MareMaTHuK W (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 CriocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BHIBOJOB M OLIEHKH MOJYyYEHHBIX
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pesynbrare uzyuenus qucuuioinabl «Quantum Information Processing/O6paboTka KBaHTOBOW WH(pOPMALIUU
(PKLI)» obyuatomuiics JOIKeH:

3HATH:
OCHOBHBIC MOHSTHS KBAaHTOBOW M KJIACCHMYCCKOW TEOPUH WH(POPMALUU U MPUHIMITHATBHBIC OTIAYHS
MEXIy KBAaHTOBOH M KIACCHYECKOW Teopuei HHGOpPMAIMK; NPUHIMIBI MOCTPOCHUS KBaHTOBBIX
ANITOPUTMOB W (PYHKI[HOHUPOBAHMS KBAaHTOBBIX KOMITBIOTEPOB; OCHOBHBIC MOAXOABI K Tiepeaaue
uH(OpMAIIMU Yepe3 KBAHTOBbIC KaHAJIbI, OCHOBHBIC ITOCTPOCHHS aJITOPUTMOB KBAHTOBOTO MAIIMHHOTO
oOyueHwusl.

YMeThb:
BBIUMCIIATE SHTPONHUIHBIC XaPAKTCPUCTUKU JUIS KIACCHYCCKHUX BEPOSTHOCTHBIX PACIPEICICHUN Hu
KBaHTOBBIX COCTOSIHWi{; BBINIOJIHAThH OINEpaIlMi Haja Opa- U KeT- BEKTOPAMH; MPOBOIUTH OUHUINCHHE
CMCIIIAHHBIX KBAHTOBBIX COCTOSIHUM; BBIUMCIIATH KBAHTOBBIC COCTOSIHUS PETHCTpa KyOWTOB TMOCHC
NPUMCHEHHs 33JaHHOTO Ha0opax KBAHTOBBIX BEHTUJICH; COCTaBIATH OJIEMCHTApHBIC KBAHTOBBIC
AJTOPUTMBI, TPOCKTUPOBATH MPOCTEHIITNE MPOTOKOIBI KBAHTOBOW KOMMYHHUKAIUH.

BJIAJIETh:
MaTeMaTHYeCKUM  arapaTtoM KJIACCHUYCCKOW W KBAHTOBOW TeOpHM HWHQOpPMAIUH; (HOpMaIH3MOM
OITUCAHMS KBAHTOBBIX KAHAJIOB.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. BeIYuCIuTh CpeHIOI TOYHOCTh BOCCTAHOBIICHHS CIIyYalHOTO YHMCTOTO KyOMTHOTO COCTOSIHUS NPH
MIPOEKTUBHOM U3MEPEHUU

2. lomyunts snementsl SIC-POVM it kyOuTHOTO ciiyvast

3. BeIuuciIuTh peayupoBaHHbIE MAaTPHUILIBI INIOTHOCTHU AJIst cocTosiHui berna

4. Tonyuuth pe3yabTUpPYIOIIyI0 YHUTapHyto Mmarpuny reiita CNOT geiictByromero Ha 1-i u 3-i
KyOUTBI TPEXKYOUTHOM CUCTEMBI

5. [Monmyunth TpebyeMbie oneparyiu Ha ctopoHe Asmcel 1 boba B MpoToKoJie KBaHTOBOM TEJIETOPTAIH
Ha IPOU3BOJIBLHOM COCTOSTHMM benna

6. Ilomyunth TpeOyemble omepaudu Ha cTropoHe Asmchl U boba B IpoTOKONIE CBEPXIUIOTHOTO
KOJMPOBAHUS Ha IIPOU3BOJILHOM cocTosiHuM beinna

7. llony4nuTh YHUTAPHYIO MAaTPUILy KBAHTOBOTO OpaKyJa JUIsl TPOU3BOILHON OyleBOH QyHKITUH

8. [Tomy4uTh 1EKOMITO3ULIMI0 MHOTOKYOHTHOTO IreiiTa KOHTPOJIUPYEMOT0 YHUTapHOTO ITOBOPOTA
9. Beruuciuth sHTpOnHIo poH HeliMana J1st 3a1aHHOTO KBAHTOBOTO COCTOSIHUS

10. BBIYMCIUTH KBAaHTOBYIO B3aUMHYIO HH(OPMAIIHIO IS IBYCOCTAaBHOI'O KBAHTOBOT'O COCTOSHUS

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. dare onpenenenus sutponuu LlleHHOHa U Kiaccuueckas B3auMHas nHpopmanus. CHopMyanpoBaTsb
TeopeMy KOAMPOBaHUS KJIaCCUYECKOro KaHaa.

2. Onucarb OCHOBHBIE 3a7a4H MPOLEAYPHl KIACCHUYECKONW MOCT-00pab0TKH B YCTPOHCTBAX KBAHTOBOTO
pacmpenesnenus kiodeil. Onucars Nporeaypsl COrlacoBaHus HHGOpManny, BepuduKauy 1 yCHICHNS
cekpeTHOCTH. OOBSICHUTH IPUHLMIIBI CO3AaHUS ay TEHTU(GUIIMPOBAHHOTO KaHAaIa.

3. JlaTb ompenenaeHus YACThIM M CMEIIaHHBIM KBAaHTOBBIM COCTOSHUSM. [laTh olpenesieHue 3HTPONUs
¢on Heiimana u criocoba e€ Beruncnenus. JlaTh onpeneneHne NOJIOKUTEIBHBIX OMEpaTOPHO-3HAYHBIX
MEp U UX CBSI3U C IPOEKTUBHBIMU KBAHTOBBIMU U3MEPEHUSIMU.

4. Onucarb NOCIEN0BATENbHOCTh ONEpalMi B IIPOTOKOIAX KBAHTOBOM TEJENOpPTAllMU, U KBAaHTOBOIO
CBEPXIIOTHOTO KOAWPOBAHUS

5. 3anucarh MaTpHUIlbl OCHOBHBIX KBAaHTOBBIX TeHTOB. [IpeacTaBuTh yHUBEpCATLHBIA HA0OP KBAHTOBBIX
reiitoB. CdopMmynupoBarh NPUHLUN peanu3auud (yHKUMH B mapagurmMe OOpaTUMBIX KaHTOBBIX
BBIYMCIICHU.

6. CopmynurpoBaTh MareMaTH4ecKHe 3a/adu, Jiexanue B ocHOBe anroputMmoB Caiimona u Illopa.
Onwucare OCHOBHBIE IPUHIMIIBI TOCTPOCHUS ITUX aJITOPUTMOB.

7. ChopmynupoBarh MaTeMaTHYECKUE 3aJayH, Jiexallue B OCHOBe aiaroputmoB [oiua u I'posepa.
Onucars OCHOBHbIE IPUHLMIIBI IOCTPOEHUS ITUX AJITOPUTMOB.



8. Jlarp omnpenmeneHue KBaHTOBOro KaHaia. OOBSICHUTH OTIMYHE MEXAy TpeOOBaHHAMHU
HOJIOXKUTEIBHOCTH U TOJHOW IOJOXKHUTENBHOCTH. JlaTh moHsTHsl mpeacTtaBieHus CrailHCIpUHTA |
oneparopoB Kpayca.

9. lath omnpezeseHue mporeccy AekorepeHuun. [ars nonsatue aedasupyromero, Jemoispu3yonero u
neMIIpHupyIOIIETo KaHaa.

10. JlaTh MOHATHE KBAHTOBOTO KOJIa WCIIpaBieHMsI OMMUOOK. OOBSCHUTD MPUHIMI (YHKITUOHUPOBAHHUS
kona Ilopa.

11. [latp ompeneneHre CTaOWIM3UPYIONIMM KOJaM KBAaHTOBOTO HCIIpaBieHHS OMMOOK. OOBSCHUTH
MPUHIUTIBL QYHKIIMOHUPOBAHUS OTKA30yCTOWYMBBIX KBAHTOBBIX BBHIYMCIICHUH.

12. Jlate ompeneneHne CBHUIETENS] KBAaHTOBOW 3allyTaHHOCTH. JlaTh onpeneneHus: CorlacOBaHHOCTU 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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoio 6 6ajioB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIYUYEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

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

DK3aMeH MPOBOIUTCS B MHCbMEHHOW Qopme mo Ouieram. B Kakaom OuiieTe NpeacTaBiIeHO OTHO
3aganue. [Ipu mpoBeneHHn sK3aMeHa oOydaromiemycsi npegoctapisiercss 30 MHHYT Ha HOATOTOBKY.
Ormpoc o0yuaromerocst He JOJDKEH IPEBBILIATh OHOTO ACTPOHOMUYECKOTO Yaca.



