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1. llesu u 3212494 AU CIUILIHHBI

Lenb Kypca KBaHTOBOI MH(OPMALIUK U KBAHTOBBIX BHIYMCICHUH - JaTh CTYIEHTaM
IIMPOKOE MPEACTABICHUE 00 OCHOBHBIX KOHLEIIIUSAX KBAHTOBBIX BBIUUCICHUM U
KBAHTOBOM MH(OPMALIMH C BOBMOKHOCTBIO TPUMEHEHUS CTYACHTAMH MOJIYYEHHBIX 3HAHUI
Ha IIPaKTHUKE. 3a/1a4M Kypca: 1. 1aTe CTyeHTaM pacIIupEeHHbIEC 3HAHUS 10 MATPUYHON
KBaHTOBOM MEXAHMKE 2. 1aTh CTyAEHTaM MPEICTABICHUE O KBAHTOBBIX BBIYMCICHUAX U
PacCMOTPETH B IETAISIX HEKOTOPHIE KBAHTOBBIE aITOPUTMBI 3. JaTh CTyACHTaM
npencrasiaenue o0 suTponuu llsnHoHa U pon HeliMana kak Mepax KJ1acCUYECKOM U
KBaHTOBOW MH(pOpMAIUH

Kparkoe cogepkanue TUCHMIIIMHBI

Kypc cocrout n3 16 nexuuit 1 8 npakTUYECKUX 3aHATUH. JIEKIINN U IPaKTUYECKUE
3aHATHS poBoasTcs ouHo. Kype aenurtcst Ha Tpu yactu. B nepBoii yactu OyayT AaHbl
OCHOBHBIE TTOJIOKEHUS MATPUYHON KBAHTOBOM MEXAHUKH, IMOCTYJIATHI KBAHTOBOM
MEXaHUKHU U pACCMOTPEHBI OCHOBHBIE TEOPEMBI KBAHTOBOW MEXaHUKU. BTopas yactb
BKJIIOYAET B €05 J€TAIIbHOE PaCCMOTPEHUE KIIFOUEBBIX KBAHTOBBIX aJITOPUTMOB, BKIIHOUast
KBaHTOBBIE anropuT™Mbl [ poepa u lllopa. TpeThst vacTh Kypca comep XUt HHPpOpMaIuio 00
KBaHTOBOW MH(POpPMAIIMK U MEpaxX €€ U3MEPEHUsI.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHBIE 3aKOHBI I METOILI KBAHTOBOM
WH(POPMATHKH, TEOPHUIO MMOCTPOCHHUST KBAHTOBBIX
QJITOPUTMOB, TEOPHIO PAOOTHI KBAHTOBOTO

[1K-1 T'oroB popmynupoBats 1eu U 3a7a41
HAay4YHBIX UCCIIEAOBAHUN B COOTBETCTBUH C
TEHJCHIUSAMH U MIEPCIEKTUBAMU PA3BUTHS

KOMIIBIOTEpa
SIEKTPOHUKH U HAHODJIEKTPOHHUKH, a TAKKe .
N Ymeet: Vicnionb30BaTh METO/IbI KBAHTOBOM
CMEXHBIX 00JacTel HayKH U TEXHUKH,
UH(POPMATHKH

CIOCOOHOCTHIO 000CHOBAaHHO BBIOMPAThH
TCOPECTUUCCKUEC U OKCIICPUMCHTAJIBHBIC METOABI U
CpencTBa perieHus c(hOopMyTHPOBAHHBIX 3aa4

NmeeT npaktrueckuil onsIT: OnpeneneHus
MPUMEHUMOCTH U3BECTHBIX METO/IOB KBAHTOBOTO
KOMITBIOTHHTA JJIsl PEIICHUS [TOCTaBICHHOM 3a1a4u

3. MecTto aucuumiindbl B cTtpykrype Ol BO

[TepeueHs MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCISMYIONINX AUCITATLINH,
BUJIOB paboT y4eOHOTO MiaHa BUJIOB paboT
[Ipon3BoACTBeHHAS MTPAKTHKA (HAyYHO- [Tpou3BoACTBeHHAs MTPaKTHKA (MIpeaIuIioMHast) (4
rccueaoBarenbekas pabora) (1 cemectp) CEeMECTD)

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HCO6XO,Z[I/IMI>IM
IIpu OCBOCHHUHU I(aHHOfI JAUCHUITIINHBI 1 HpI/I06peTeHHI)IM B PC3YJIbTATC OCBOCHUA
MpCAMCCTBYIOINX AUCIUIIIINH

JlucuuIimHa TpeboBanus

3HaeT: OCHOBHBIE NOHATHS 00JIACTH CBOUX HAY4HBIX
uHTEpecoB YMmeeT: Kpurnuecku uurarb
JIMTEpaTypHbIE MICTOUHUKH 110 TEMAaTHUKE CBOUX

[Ipon3BoCTBEHHAS TTPAKTHKA (HAYYHO-
nccienoBareibckas padora) (1 cemectp)




HAay4YHBIX UHTEpEeCOB VIMeeT MpakTUYeCKUi OIbIT:
DopMyIHpPOBaHKA LEIH U 33]1a4 AUILIOMHOTO
MCCIIEIOBaHMSI, HAITMCAHNS JIUTEPATypHOTo 0030pa

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOM paboThI

Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
3

O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108

AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI

aynuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 4 4
[ToaroroBka Kk goknanxy 16 16
CaMOCTOATEIbHOE N3YUYEHNE IVIaB KHUTU 33,75 33.75

KoHcynbTanuu u mpoMexxyTodHas aTTeCcTalus 6,25 6,25

Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - 3a4eT

5. ConeprkaHnue TUCHMIIIMHBI

OO0beM ayTUTOPHBIX 3aHSTHH 110 BUJIaM B

No
HaumeHnoBanue pa3nenoB AUCITUTUTHHBI Jacax
pasnena
Bcero JI 113 JIP
1 BBeneHne B MaTeMaTUYeCKHi anmapaT KBaHTOBOM 14 6 ] 0
MEXaHUKH
2 |KBaHTOBBIC BBIUUCICHUS 28 22 6 0
3 |KBanrtoBas uHpOpMAIIHS 6 4 2 0
5.1. Jlekuuu
Ne Ne Koz-
HaunmenoBanue uim KpaTkoe coAep>KaHue JEKIIMOHHOTO 3aHATHS BO
JeKIuu[pas3aena
4acoB
Jluneiinas anreOpa, IMHEWHBIC ONIEPATOPHI U MATPHUIIbl, | HIILO0epTOBO
npocTpaHcTBO. Ha nekimu BBOAATCS OCHOBHBIE 0003HAUEHUS, UCIIONIb3yEMbIC B
KBaHTOBOW MeXaHUKE. BBOAWTCS MOHITHE BEKTOPHOTO IPOCTPAHCTBA U OCHOBHBIE
oTepaIuu, KOTOpbIe MOTYT OBITh UCTIONB30BAaHBI Ha/l BEKTOpaMu. BBonuTcs
1 1  |moHsTHE TMHEMHON HE3aBUCHMOCTH BEKTOPOB U Oa3uca. PaccmarpuBaercs 2

NIECTBHE OIlepaTopa Ha BEKTOPbl. BBOAUTCS MOHATHE CKAJISIPHOIO IIPOU3BEACHUS
BEKTOPOB U KOHEUHOMEepHOTo [ mibp0eproBa npocTpancTBa. bynyT paccMoTpeHsl
MOHSATHUS] COOCTBEHHOI'O BEKTOpA U COOCTBEHHOT'O 3HAUEHHsI oTieparopoB. BronsaTcs
MOHATHUS CONPSKEHHBIX M SPMUTOBBIX OIEPATOPOB, a TAKKE YHUTAPHOIO U




MOJIOXKUTEJILHOTO OMepaTopoB. BBOAUTCS MOHATHE TEH30PHOTO MTPOU3BEACHUS
['m160epTOBBIX IPOCTPAHCTB

(OCHOBHBIE TEOPEMBI U MOCTYJIAThl KBAHTOBOM MEXaHUKH. bynyT paccMoTpeHbl
TEOpEMa O CIIEKTPaJIbHOM pa3lokeHUH, HepaBeHcTBO Komm-11IBapia B TepMuHax
KBaHTOBBIX COCTOSIHUM, pa3ioxenue [1IMuara, HEKOMMYTHPYIOIIUE ONIEPaTOPhl U
HepaBeHCTBO [ eitzenbepra. ByayT paccMoTpeHbl M 0OBSICHEHBI TPH MOCTYATa
KBAHTOBOWM MEXaHUKH, Ha 0a3€ KOTOPBIX pa3BUBAETCSI KBAHTOBAs MaTeMaTHKa.

Matpuia mioTHOCTH. Peanu3zanus yHuTapHbIX mpeoOpa3zoBanuii Ha cepe bioxa.
bynet BBeleHO MOHATHE MaTPHIIBI TNIOTHOCTHU M ISHCTBUS HaJ HUMU. byner
BBEJICHO MTOHITHE KBAHTOBOTO KyOHTa U TIOAPOOHO pacCMOTpEHA CTPYKTypa
VHUTApPHBIX oTepaluii (0qHO-KyOUTOBBIE BpalleHus) Ha cdepe broxa, a Takxe
CTPYKTypa MaTpHil IJIOTHOCTH KyOuTa U IpeoOpa3oBaHusl MaTPHUIIBI ITIOTHOCTH
MpU YHUTAPHBIX IPEOOpPa3OBaAHUSX.

OOmmue cBoiicTBa KBAHTOBBIX BBIYHCIICHUI U rpauueckoe MpeCTaBIeHUe
YHUTApPHBIX ONIEPaTOpOB U ONepaTopoB u3MepeHus. O0mas cxema padoThl
KBAaHTOBOTO KOMITBbIOTEpa. ByyT BBeIeHbI S/IeMEHTapHbBIE OTIEPALIUH: MATPHIIBI
[Taynu, MmaTpuna Anamapa, MaTpHUIbl OJHOKYOUTOBBIX MPE0Opa30OBaHUN, MATPHUIIBI
KOHTPOJIHMPYEMOT0- X, MaTPHUIIBI KOHTPOIUpyeMoro-Z, npeodpazosanue Toddonn

[Ipobnema Jloiiua n kBaHTOBOE pemieHue rnpobiemsr [Joitua byner npeacrasinena
cama rpo0sema 1 aJITOPUTM PEIICHHs TaHHOU MPOOJIEMbI ¢ TOMOIIBIO KBAHTOBOTO
anroputMa Jloiiya Kak aHaTMTHYECKUH, TaK U Tpaduueckuid. byaeT mokaszano
YBEITUYEHUE CKOPOCTU KBAHTOBOT'O aJITOPUTMA B JIBa pa3a M0 CPABHEHUIO C
KJIacCHUeCKUM Tiepedopom. byner paccmMoTpen o0muii cimydail KBAaHTOBBIX
AJITOPUTMOB C 3alTyThIBAHUCM BCTIOMOT'aTCIIbHBIX COCTOSHUSIH.

KBanToBbIN anroput™ bepHinreitna-Baszupanu. byner paccmorpena teopust
anroput™ma bepHiuTeiina-Basupanu. byner npencraBieHo Kak TEOPETUYECKOE, TAK
U rpaduyueckue pemeHus KBaHTOBOro anroputma bepuinreiina-Baszupanu u
MMOKa3aHa YBEJINYEHNUE CKOPOCTH KBAHTOBOTO aJrOpUTMa.

[Tpo6rema CUMOHM 1O HAXOXKJIEHUIO NIeprosia (YHKIMH TP CIOKEHUH
apryMeHTOB (yHKIMH 110 MOAyIto 2. Byner npencrasieHo pemeHre npoOneMsl
CHUMOHM C HCITIOJIb30BaHUEM KBAaHTOBOI'O KOMIIbIOTEpa. byner nokazaHo
[IPEUMYILIECTBO KBAHTOBOTO aJITOPUTMa HaJl KJIACCUYECKHUM I10 CKOPOCTU U
OLICHEHA HWKHSISI TPaHUIIa BEPOSTHOCTH ycIiexa KBaHTOBOro ajiropurMa CUMOHHU.

KBaHTOBBIE TTPOTOKOIIBL. ByJeT mpoBeieH 0030p M0 COBPEMEHHBIM KBaHTOBBIM
MIPOTOKOJIaM OTJIMYHBIM OT KBAHTOBBIX BBIYMCIICHH. ByieT paccMOTpeH npoTokos
KBAaHTOBOMW TEJICTIOPTAIMN HEM3BECTHOTO KYyOUTa, KBAHTOBBIN MTPOTOKOIT
[JIOTHOTOTO KOAWPOBAHMS.

Anroputm ['poBepa. BBICTpBIil TOMCK HY>KHOTO 3JIEMEHTA U3 U3HAYaIbHO
HEOTCOPTUPOBAHHOTO CIIMCKA AJIEMEHTOB. byneT paccMoTpeHa nocTaHOBKa
npo0OieMbl U uTepanuu [ poBepa peainzyemMble Ha KBAHTOBOM KOMIIbIOTEpE,
KOTOPBIE IMO3BOJITFOT COKPATUTE BPEMsI 110 TIOUCKY TpeOdyeMoro sreMeHTa. bymer
MOKa3aHO, YTO AJITOPUTM [ poBepa MO3BOISAET HAUTH HYKHBIA SJIEMEHT C
BEPOSITHOCTHIO OJIM3KOU K €IMHUIIE CO CKOPOCTHIO B KopeHb U3 N, rie N - ato
YHCJIO 3JIEMEHTOB B CITUCKE, ObICTpEE YeM Ha KJIACCHUYECKOM KOMITbIOTEpE.
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[Iponomxenue anroputma ['posepa. byneT nmokasaHo Kkak mOCTPOUTH OCHOBHBIE
OMEPATOPHI JJI peaanu3alii KBAaHTOBOTO ajropuTma [ posepa.

11

BBezieHue B Teopuio uncen. AJroputM konupoBanusa uHpopmanun RSA. byner
MPECTaBICHO KPaTKOe BBEACHNUE B TEOPHUIO YHCENl, BBEACHO MOHATHE TIEprUoia
(GyHKIUY 110 MOZYITIO ITPOCTOro uucia. byner nmpencrasneno onucanue RSA
aJIropuTMa JUIsl KOAUPOBaHUS MH(OpMaIMU, OCHOBAaHHOTO Ha Ha (haKTopU3alvu
04YeHb OOJIBIIOT0 YMCIIA TIO TPOCTHIM MHOXKHUTEIISIM.

12

Beenenue B kBaHToBoe Dypbe-nipeoOpa3oBanue. byner BBeneHa kitoueBas
yHHUTapHas onepanus anroputMa Lllopa: kBanToBOe Dyphe-npeodpa3zoBaHue.

bynet nokasana peanusanus Oypbe-npeodpazoBaHusi Ha HEOOIBIIOM YHCIe




KyOUTOB.
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KBanToBbIii anroput™ Ilopa mo 6s1cTpoil paxkropuzanuu 60IbIINX YUCET U
B31ambIBaHue RSA nportokosna. byner nokazaHo kak HATH EPUOJ Yuca Mo
MOIYJTIO OOJIBIIOTO YHCIA, SBISIOIIErOCs MPOU3BEICHUEM JIByX MPOCTHIX YHUCEIN C
noMolbio kBaHTOBOro dypee-npeodpazoBanus. byner nposeneHa oleHka
BEPOSATHOCTH yCIEXa HAUTH NEPUOZ U TEM CaMbIM B3JoMaTh RSA koz.
OxoHuaTenbHO, OyyT MpeACTaBICHbI MO3TanHbIe ary anropurMa [opa o
B3JIaMBIBAaHHIO MH(OpPMAIINH, 3aKOIMPOBAHHOM rocpeacTBoM RSA anroputma.

14

[TpoTokosbl KBaHTOBOM KpunTorpaduu. bynyT nmokasaHsl IpOTOKOJIbI KBAHTOBOH
kpuntorpadun: BB-84, B-92. BynyT nokazaHbsl HEKOTOpbIE TOIBITKH
HeloOpoXkenaresiel MPOHUKHYTh B KBAHTOBBINM KaHAJI CBSI3U M TO KaK JaHHOE
[IPOHUKHOBEHUE MOXKET OBbITH OOHAPYKEHO.

15

Krnaccuaeckas nadopmanus. Durpornus [I>aHOHAa. OCHOBHBIE CBOWCTBA YHTPOIIHH
[[I>uHOHa. byznet BBeneHa KiroueBasi KOHIEMIUS BCell Teopun nHGOpMaIuy, a
WMEHHO, oHsTHe 3HTponuu [1IsHHOHA Kak Mepa uHdopmaruu B 6utax. bynyr
PacCMOTpPEHBI OCHOBHBIE CBOMCTBA 3HTponuu [IIsHHOHA, HEKOTOPBIE U3 KOTOPBIX
OynyT mokazaHbl. ByeT BBeIeHO MOHATHE OTHOCUTEIHHOM SHTPOTHH,
00yCTIOBIIEHHOM SHTPOMUH, a TAK)Ke B3aUMHOI MH(DOpPMALIUU.
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Ourponus pon Helimana. Teopema Xonero. byner BBeieHa KOHIIETIUST KBAHTOBOM
uHpopMaiun - suTponus Gpox Helimana. BBeeHbI MOHATUS OTHOCUTENBLHON
sHTpornu HelimaHa, 00yCI0BIICHHON SHTPOIUH U B3aUMHON MH(GOPMAIIHH JIBYX
KBaHTOBBIX cucTeM. ByayT pazoOpansl cBoiicTBa sHTponuu poH Heiimana. bynet
ToKazaHa TeopeMa XOJIEBO O BEPXHEH rpaHuIle B3aMMHOW HHPOPMAIIUU JBYX
KBAHTOBBIX CHCTEM.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanune umm KpaTKO€ COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
qacoB

Jlunelinas anreOpa, TMHEHHBIE OTIEPATOPHI M MATPHUIIbI, [ MIIbOEPTOBO
MpOCTpaHCTBO. Pelienue 3a1a4 ¢ BEKTOpaMH, MOUCK COOCTBEHHBIX BEKTOPOB U
coOCTBeHHBIX 3HaueHuit marpui [Taymnu.

OCHOBHBIE CBOMCTBA YHUTAPHBIX OMEPATOPOB MCIOJIb3yEMbIX B KBAHTOBOM
00paboTke nH(popMauu. BeIBO OCHOBHBIX COOTHOIICHHH MEXTy OlepaTopamMmu
X,Z, oniepatopa Anamapa, oneparopa KOHTPOJIUPYEMOTO-X U KOHTPOJIUPYEMOTO-
Z.

['pacduueckas peanuzaiys oneparopoB. byayT npemiokeHsl 3a1a4u Ha
rpaMUeCcKyI0 peaan3altio MOCIe10BaTeIbHOCTEN YHUTAPHBIX ONEPAaTOPOB.

OnHO-KyOUTHBIE YHUTApHBIE ONEpalliH U CBA3aHHbIE C HUMHU BpallleHus Ha cdepe
bnoxa. BynyT paccMOTpeHBI 3a1a41 Ha pa3IMuHbIE TUIIBI BPAILlEHNU! U CBSI3aHHBIE
C HUMH YHUTapHBIE IPe0Opa30BaHusl.

['paduueckoe perenne nmpodneMsl bepHinTeitna-Basupanu. bynyT npeaioxkeHs
3a/1au 10 peanu3aliyi KBaHTOBOro ajaroputma bepuireitna-Basupanu ¢
Pa3IMYHBIMU 3HAYCHUSIMU HEU3BECTHOTO MapaMeTpa, KOTOPhI HEOOXOAUMO
HaWTH.

PaccMoTtpenue u o6cyxienue pedepaToB CTYICHTOB HA MPEJIOKEHHbBIE TEMbI
nepBoil TpeTu rpynnsl. ByayT paccMoTpensl pedeparbl CTYIEHTOB U MTPEIOKEHBI
BOIPOCHI, HA KOTOPbIE OHU JJOJDKHBI OyTyT OTBETHUT.

Paccmotpenue u o0cyxnenne peepaToB CTyIEHTOB Ha TIPEIJIOKEHHBIE TEMBI
BTOPOW TPETH IPyNIbl. BynyT paccMoTpeHbl pedepaThl CTYIEHTOB U MPET0KEHbI
BOITPOCHI, HA KOTOPBIC OHU JOJI?)KHBI 6YJIYT OTBCTHUTH.

Paccmotrpenue u o0cyxienne pedepaToB CTyIEHTOB Ha MPEJIOKEHHBIE TEMBI
nocyeaHeil Tpetu rpynmnsl. byayT paccMoTpeHsl pedeparbl CTyIeHTOB U




| |HpeI[JIO)K€HBI BOIIPOCHI, HA KOTOPBIC OHU JOJI’KHBI 6YI[YT OTBCTUTH.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

TTomgsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
pas3zernos, IiaB, CTPAHMUIL) / CChUIKA Ha

peCypc

CemecTtp

Koi-
BO
JacOB

[ToaroroBka k 3a4eTy

®. Kaiie, P. Jlapmamm, M. Mocka
"BBegenne B KBAHTOBLIE BEIUUCIEHUS" -
raBbl 1-3 ctpanuis! 6-77; masel 4,5

ctpanulbl 78-108; maBa 6 ctpanuisl 109-
138

[TonroToBka K qOKIaIy

CTyneHTy mpeiaraeTcst caesarh o0mi
0030p M0 TeMe JOKJIa1a WU MEPEBECTH
Hay4YHYIO CTaThIO 10 TeME JOKJIaa Ha
zamure. C KaKIbIM CTYJICHTOM OyleT
npoBezieHa Oeceia U peKOMEHI0BaHa
Hay4YHasl CTaThsl WK 0030pHAs IO TEME T10
Teme pedepara.
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CaMOCTOSTEIIFHOE H3YyUCHHUC ITIaB KHUTU

®. Kaite, P. JlTagmamm, M. Mocka
"BBeneHne B KBAHTOBLIE BEIUMCICHUA" -

Mocksa ; IH-T KOMIIBIOTEPHBIX UCCIIEN. ;
Mxesck : R & C dynamics, 2009. - 346 c.

33,75

6. (DOH)I OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECTI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

Kontpomns xauecTBa ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMBbl OCYIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonmoxeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaToB
y4eOHOH AESITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Yun-
Ha3zBanue ThIBA
Ne | Ce- Bun Makc.
KOHTpOJIbHOTO  [Bec [Topsimok HauuCIeHus 6aIIOB -
KM|mecTp| koHTposs Oas1
MEPONPUATHS eTcs
B [IA
1. 5 OamioB HauuCHISETCS 3a IPAaBUIIbHOE
oopmienue pedepara;
2. 5 0ayuI0B HaYUCIHISETCs 3a IPUCYTCTBUE
CIMCKa JINTEPATyphl C HE MEHEE YeM §
[Ipome- patyp
CCBUIKAMU;
1 | 3 | xyrounas [3amwuta pedepatoB| - | 40 3adeT
3. 5 6anI0B HAYUCISIOTCA 332 IPUCYTCTBUE
arTecTanus
rpaduUecKoro Marepuaia B Buze rpadukos,
CXEM U YepTexei;
4. 15 6annoB HaAYMCIAETCS 32 MOJTHOE
[pacKpbITHE TeMBbI pedepara,




5. 5 6aI0B HAYUCIIAIOTCS 32 COOTBETCTBHE
BBIBOJIOB MaTepHaiy paboThI;

6. 5 6aJUTOB HAUYMCIIIIOTCS 3a BBIBOJ OJHOM
TEOPEMEI.

Ecnu nokiaj cTyeHTa OTBEYaeT JaHHBIM
TpeOOBAHUAM, TO CTYJACHT IOJTy4aeT
MaKCHUMaJIbHOE KOIu4eCcTBO 0aiioB 40.

OTtBeT Ha KOPOTKUI

OnuH npaBUJIBHBINA OTBET JaeT CTYJACHTY - 2

2| 3 Texyumwmii | TeopeTuyeckuii 10! 10 6amna. Becem crynenram Oyner Lauer
KOHTPOJIb |BOTIPOC y TOCKH Ha [pe0CTaBIeHA BO3MOKHOCTh OTBETHTh Ha
MIPAKTHUKE BOTIPOC HA MPAKTHYECKOM 3aHSITHH.
Pemenue 3a1a4, B pabote 3 3a1aun: nepnast
3agaya 3 - 6ayuia, Bropas - 7 6aJjioB, TPEThs
. - 10 6annos. Pemenue 3aga4 nposepsier
Texymmii KonrponbHas
3 3 20| 20 |camocToATENBHYIO pabOTy CTY/IEHTa 110 3a4eT
KOHTPOJIb pabora 1 N
n3yuenuto @. Kaiie, P. Jlagnamm, M. Mocka
"BBeneHue B KBAHTOBBIEC BHIYUCIICHUS " -
2009. - 346 c.
Pemenue 3az1a4, B pabote 3 3aiaun: nepsast
3agaya 6 OaioB, BTOpas - 9 0aioB, TpeThs
. - 15 6annos. Pemenue 3aaa4 nposepsier
Texymuit KonTponphas
4 3 30| 30 |[camocTosATENbHYIO PAbOTy CTY/IEHTA IO 3a4eT
KOHTPOJIb pabota 2

n3yuenuto @. Kaiie, P. Jlapnamm, M. Mocka
"BBenecHue B KBAHTOBEIE BEIUMCICHUA" -
2009. - 346 c.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MIPOMEKYTOYHOMN IIpouenypa npoBeneHus Kpurepuu
OLIEHUBaHUs
arTecTalluu
[IpomesxyTouHast aTTecTalusl MOKET ObITh BBICTABJIEHA 110

pe3yabTrartaM TeKyuero KOHTposst. CTyAeHT MOKET MOBBICUTH CBOM

PEUTHHT, BBIIIOJIHUB KOHTPOJIBHOE MEPOIIPUATHE TPOMEKYTOUHON

aTTecTalliy, KOTOPOE MPOBOAUTCA B (hopMe 3aluThl pedepaTos 1o |B cOOTBETCTBUY C

3a4eT 3apaHee BblJaHHbIM TeMaM. CTyleHTy Ha 3auurty pedepara  |om. 2.5, 2.6
npenoctarieHo 20 MunyT. CTyA€HT MOXET WK TpouuTaTh cBoM |[lonoxkeHus
pedepart, Wi CBOUMU CIIOBaMU MepecKa3aTh CoAepKaHNe
pedepara. CTyaeHT MOXKET TOJIB30BaATHCS TOTIOTHUTETHFHOM
JUTEPaATypOM B IPOLIECCE 3ALIUTHI.
6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB
Ne
Komnerenuun Pesynbrarsl 00yueHus KM
112314
MK-1 3HaeT: OCHOBHBIE 3aKOHBI M METO/IbI KBAHTOBOI MH(OPMATUKHU, TEOPUIO N
MOCTPOEHUS] KBAHTOBBIX AJITOPUTMOB, TEOPHUIO paOOTHl KBAHTOBOIO KOMITbIOTEPA
[1K-1 Ymeet: Micnonp30BaTh METO/IBI KBAHTOBOM MH()OPMATUKU +H [+
MK-1 MMmeeT npakTuyeckuii onbIT: OnpeneneHus NPUMEHUMOCTH H3BECTHBIX METOOB AN
KBAHTOBOTO KOMITBIOTHHIA JUIsl PEIICHUS TOCTaBJICHHOM 3a1a41

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:

He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

Kynmuk C. ., bepxoB A.B., fAkoBneB B.I1. Beenenue B Teoputo
KBAHTOBBIX BBIYUCIICHUI (METOIBI KBAHTOBOW MEXaHUKH B KHOEPHETHKE): YICOHOE
nocobue.— B 2 ku.— Ku. 1. - M.: MU®U, 2008.-212 c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHASI Y4eOHO-MeToAuYeCKasl IOKYMeHTaIUs

HanmenoBanue
Ne HHTz)Ilelypm 3Jﬁ:eI<cT};)IZ)($H]:>ﬁ bubnuorpadudeckoe onrcanue
dbopme
Wnbuues, U. B. DnemMeHTapHble OCHOBBI KBAHTOBBIX
JNEeKTPOHHO- BBIUMCIICHUH. YIIpakHeHUs U 3a7a4 : yueOHoe nocobue / Y. B.
OcHOBHAS OubnuoTeyHas WnbuueB. — HoBocubupck : HI'TY, 2014. — 28 c. — ISBN
1 teparypa cucreMa 978-5-7782-2414-8. — Tekcr : 31eKTpoHHbIiH // JIaHb :
M3/1aTeNIbCTBA QIIEKTPOHHO-OMOMMoTeyHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/118442 (nara oOparieHus:
01.11.2021). — Pexxum goctyna: Jyisi aBTOpHU3. MOJIb30BaTENEH.
[Ipununko, B. K. ®du3ndeckre 0CHOBBI KBAHTOBBIX
JEeKTPOHHO- BbIuMCIIeHUH. J[nHamuka kyoura : MmoHorpagus / B. K.
OoubnuoTeyHas [Tpununko, U. N. KoBanenko. — Cankr-IletepOypr : Jlansp,
2 f;fe"ﬁmzﬂwa" cHcTema 2019. — 216 c. — ISBN 978-5-8114-3383-4. — Texer :
patyp U3aTeIbCTBA PIIEKTPOHHEIH // JIaHb : 3JEeKTPOHHO-0MOINOTEYHas cHCTEMA. —
Jlanp URL.: https://e.lanbook.com/book/111888 (nara obparmienus:
01.11.2021). — Pexxum goctyna: Jyisi aBTOpHU3. OJIb30BaTeNEH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

Her

[lepeueHp HCTONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne T CIUTITHHbI

Bun 3agartuit

| Ne |

OcHOBHOE 060py,Z[OBaHI/Ie, CTCHIbl, MAKCTbI, KOMIIbXOTCpHAA TCXHHKA,




ay/l. NpeAyCTaHOBJIEHHOE POrpaMMHOE 0OecIieueH e, UCTIONb3yeMOe JIs
pa3IMYHbIX BUIOB 3aHITHIHA
[IpakTnueckue 305
JleMOHCTpaIMOHHOE 000PYJ0BaHUE: MEIOBAs TOCKA.
3aHATHS U ceMuHapbl |(10)
305 |KommbroTepHOe 060pyaOBaHKE IS TIOKA3a MPE3eHTalUil: CUCTEMHBIH OJI0K,

Jlexknun

(16)

MOHHTOD, TPOEKTOP, IKPAH.




