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AHHOTANMA

Ilenpro mpencTaBiIseMoOro Kypca sIBASeTCS BBEICHHME CIyliaTelaed B 00JacTh KBAHTOBBIX BBIUYMCICHHH.
[IpenBapuTenbHOE 3HAKOMCTBO C KBAaHTOBOM MH(OPMATUKOW HE MPEIoaraeTcs, Bce He0OXOAUMbIE MOHATHUS
OyZyT BBOIUTHCS B paMKax Kypca 10 Mepe H3lioxkeHus marepuana. Ot ciymareneil oxumaercss 6a3oBoe
3HaHUE OCHOB JIMHEHHOM anreOpsl (JIMHEHHbIE BEKTOPHBIE IPOCTPAHCTBA, COOCTBEHHBIE 3HAYCHUS U BEKTOPA,
nepeMHOXeHe MaTpull). ByayT onpeneneHbl KBaHTOBbIH OWT, KBAHTOBBINM ONEpaIliK, KBAHTOBBIA PETUCTP, U,

HaKOHEII,

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HCKOTOPLIC TMPAKTUYCCKH IIO0JIC3HBIC KBAHTOBBIC aAJITOPUTMBI,
MNpeuMynieCTBa Hall KIIAaCCUYCCKUMHU aJIrOprUTMaA.

ACMOHCTPUPYIOIHUEC KBAHTOBBIC

I{aTI) CTyACHTAM 3HaHUA, HCO6XOI[I/IMBIe JI1 OIIMCAaHUA PAa3JIMYHbIX SIBJICHUH B CJIOXKHBIX OOBEKTax
KBaHTOBOM I/IH(l)OpMaTI/IKI/I METOAaMH TeOpCTI/I‘{GCKOI\/’I (1)I/I3I/IKI/I, MCTOJbI MTOCTPOCHUSA COOTBCTCTBYIOIIUX
MaTeMaTUYICCKHUX Moz[eneﬁ, IOoKa3aTb COOTBETCTBUEC CUCTCMbI IIOCTYJIATOB, IIOJIO)KCHHBIX B OCHOBY
TCOpUuun KBaHTOBOM O6pa60TKI/I HH(bOpMaHHH B CJIOKHBIX CHUCTCMaAX, CyHICCTBYOIIUM
OKCIICPUMCHTAJIbHBIM JaHHBIM, 4YTO IO3BOJIACT CUHUTATb TCOPUIO I[OCTOBCpHOfI B obmactu eé
MNPUMCHUMOCTH. I[aTI: HAaBbIKHM, IIO3BOJJIAIOIIMC IIOHATH, KAaK aJCKBATHOCTH TeOpeTH‘leCKOﬁ MOACIN

COOTBETCTBYIOLIEH JTMHAMHUKE
MIPUMEHUMOCTH.

33]13‘[1/[ JAUCHUIIINHBI

KBAaHTOBBIX MH(OPMALMOHHBIX

CUCTEM, Tak U €€ Ipenensl

° I/I3yquI/Ie MATCMAaTUYCCKOT'O allrapara TCOpuu KBaHTOBOM I/IH(I)OpMaLII/II/I OTKPBITBIX CUCTCM;

¢ HU3YUYCHHUC MCTOAOB PCHICHUSA 3aJa4 ONIPCACICHUA NTUHAMUKHN KBaHTOBOM HH(bOpMaHHH;

° HU3yUYCHUC MCTOHNOB ONHWCAHUA W KOJUYCCTBCHHOI'O OLICHUBAHUSA ypOBHCfI ACKOTCPCHTHOCTH
KBaHTOBBIX PCTUCTPOB, B3aI/IMOZ[eI\/'ICTByI-OH_H/IX C BHCIIHUMH KBaAHTOBBIMU O6’beKTaMI/I;

® OBJIaICHUEC CTYACHTaAaMU MCTOAAMH KBaHTOBOM I/IH(i)OpMaTI/IKI/I JUUIsI OIMCAHUSI CBOMCTB pas3InIHbIX
KOHKPCTHBIX OTKPBITHIX KBAHTOBBIX BBIYHCIIUTCIbHBIX CUCTCM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-3 CniocoOeH BRIOMUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl TNPH PEIICHUH HOBBIX 3ajad, NIPUMEHSAsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4HbIE TPOOIEMBI, [TOy4aTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH




I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MIPEIMETHOM 00IacTH

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

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

- OCHOBHEIE MPUHIUIBI OMMCAHUA OTKPBITBIX KBAHTOBBIX CUCTCM;
- OCHOBHBIC ITPUHIUIIBI OIMCAHUA ITPOLECCa JEKOITCPEHTHOCTU KBAHTOBOI'O KOMIIBIOTEPA,
- OCHOBHBIC ITPUHIHUIIBI TCOPUU MCPBI JCKOTCPCHTHOCTU MHOI‘OKy6I/ITOBI>IX KBAaHTOBBIX PCTUCTPOB;

- OCHOBHBIC IIPUHIUIIBI TCOpUHn
MMOJIYIIPOBOJAHUKOBBIM KBAHTOBbBIM ouram.

OTKPBITBIX KBaHTOBBIX CHUCTEM MIPUMCHUTECIIBHO K

- HaxonmuTs AMHAMHKY COCTOSIHUSI KBAHTOBBIX OMTOB, B3aMMOJICUCTBYIOIINX C OKPYKEHUEM;
- BBIOMPATh TOAXOJSIINE CIOCOOBl OMUCAHHMS HEYHHTAPHONW KBAHTOBOW JIMHAMHKH COCTOSIHUS

KBAaHTOBOI'O pCTUCTPA,

- HaXOJWTh ONTHUMAaJbHBIC CIIOCOOBI TPOBEJCHHUS KBAaHTOBOW 00paboTku wuHGOpMAMK IS
KOHKPETHBIX TBEPIOTEILHBIX KBAHTOBBIX OUTOB.
BIIAJICTh!

- MCTO,Z[aMI/I BBIUUCJICHUSA MaTpUllbl INIOTHOCTH KBAHTOBBIX 6I/ITOB, B3aPIMO,Z[efICTBy10H.[HX C

OKpY>KECHHEM;

- OCHOBHBIMH MCTOAaMH MATCMATUYCCKOI'O allliapaTra OTKPBITHIX KBAHTOBBLIX CUCTCM;,
- METOAaMHU ONpeACJICHUA YPOBHA ACKOTCPECHTHOCTU TBEPAOTCIIbHBIX KBAHTOBBIX KOMIIBIOTCPOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
| BHLH/ICJIHTeJILHLle pecypcsl U IIpelelibl ) ) 3
BBIYHCIUTENBHON MOIITHOCTH
2 CTpyKTypa KBaHTOBOTO KOMITBIOTEPA 3 3 4
3 KBanTOBBII peructp. MarpuuHblii  BUA 2 > 3
KBAaHTOBBIX Ollepauuit
4 KBantoBbie onepanuu. YHHBEpCaTbHBIHI ) ’ 4
Ha0Op KBaHTOBBIX ONepanui
5 KBaHTOBBIE CXEMBI 2 2 3
6 KBaHTOBBIE ANITOPUTMBI 3 3 4
7 KBaHTOBI{I?I ONT Ha OCHOBE [BOWHON ) > 3
KBaHTOBOH TOUYKHU
] IIpenensl BBIYMCIUTENBHON MOIIHOCTH ) ’ 4
KBaHTOBBIX KOMITBIOTEPOB
9 KBanroBas JIOTHKA Helimana o 2 > 3
IIPEIBICTOPUSI KBAHTOBBIX BBIUNCIIEHUI
10 |KBanroBsIit anroput™m moucka ['posepa 3 3 4




11 KBaHTOBBIE OIIMOKH 2 2 3

12 |Metonbl n3beraHusi KBAHTOBBIX OIIMOOK 3 3 4
[Tpouexypbl ~ KOPpEKLUUH  KBaHTOBBIX

13 ommbok  Hecrammonapnas  Teopus ) ) 3
BO3MYILEHUMN. IIpencraBnenue
B3aUMOJICHCTBUS

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)

Cemectp: 1 (Ocennuii)

1. BerauciuTeabHbIC PECYPCHI U MPCACIIbI BBIYUCIIMNTSILHON MOIIHOCTH

Kitacchl CIOKHOCTH BBIUMCICHHA. YHUBEpCAIbHBIN HaOop. Pusmueckue orpaHudeHus. Kiaccel
clnokHocTH BbruuciaeHuit. Tesuc UYépua—Tbtopunra. Omnupuueckuii 3akoH Mypa. JlemoH
MakcBemna. [lpunnun Jlanmayspa. OOparumble normyeckue omepanuu. lIpeoOpazoBanus
koutpomupyemoe-HE (CNOT), Todpdomm u ODpenkwna. YHuBepcaidbHBIH HAO00p olepanui.
dusnyeckre OrpaHNYCHUS BRIYUCIUTEIBHBIX BO3MOXKHOCTEH B KIIACCUYECKOM MHUpE.

2. CTpyKTypa KBaHTOBOTO KOMITBIOTEPA

KBantoBble Outhl (kyOuTbl). [IpmHImm cynepnosuimu coctosiHuil. M3mepenue. ['minbOepTOBBI
npoctpanctBa. Cdepa broxa.

3. KBanToBbIi1 peructp. Marpu4HbIi BUA KBAHTOBBIX ONEpaliui

MarpuuHslii BUl KBAHTOBBIX ONepaluii. JpPMUTOBBIE U YHUTApHBIE oneparopsl. [Ipsimoe u TeH3opHoe
MaTpU4HbIE IIPOM3BEACHUS B KBAaHTOBBIX BBIYUCICHUAX. OPMUTOBBIE OIEPATOPbl. YHUTApPHBIE
orneparopsl. JlefcTBus pu J0OaBIEHUH BCIIOMOTATEIbHBIX KYOUTOB-aHIIIILI.

4. KBaHTOBBIE ONlepaly. YHUBEPCAIbHBIH HA0OP KBAHTOBBIX ONepannii

YHuBepcanbHbII HA0Op KBaHTOBBIX onepanuil. Marpuua ruiotHocTH. KBaHTOBBIE omnepanuu Haj
OHUM KyOuTOM. MHOTOKYOMTOBBIE Oomepanuu. Pemykius maTpuisl IIIOTHOCTH IPH YMEHBIIECHUH
BBIUMCIIUTENBHOTO MpOCTpaHcTBa. KBaHTOBBIE omepauuu Hajx OOHUM KyOMTOM. AMIUTUTYOHOE U
¢dazoBoe Bpamenus. Omneparop Anamapa. J[Byxkyourtosas omepamus CNOT. Omneparop Yomma.
YHUBepcanbHbII HA0OP KBAHTOBBIX OIEPALHi.

5. KBaHTOBEIE CXEMBI

OOmee moHsATHE KBAaHTOBOM cxembl. Cxema KBaHTOBOHM Tesnenopranuy. [IpMHIUIBI MOCTPOEHUS
KBaHTOBBIX cxeM. KBaHTOBasg cxemMa KBaHTOBOHM TEJICIOPTALIMHM HEU3BECTHOTO COCTOSHHS KyOHWTa C
niomoripio DITP-mape! 1 K1accU4ecKoro KaHaia CBA3H.

6. KBanToBbIe anroputTMmol

CtpyKTypa KBaHTOBOTO anroputma. llpumep mpocToro aaropurma, NpeBOCXOISIIET0 KIIACCHYECKUN
aHasior. KBaHTOBBIM airopurM: MHULMAIN3ALUA, KBAHTOBas YHUTAapHas 3BOJIOLUS U HU3MEpPEHHE
KBaHTOBOTO peructpa. Anroputm [oitua. KBaHTOBBIN apaiiennsm.

7. KBaHTOBBIM OUT HAa OCHOBE IBOMHOM KBAHTOBOM TOYKHU



CTpykTypa IOIYHPOBOIHHKOBOTO 3apsiioBoro KyOura. IlpoBeneHHe OCHOBHBIX —OIEpPAIHi.
l'aMunbTOHMaH  TOMYHNPOBOAHMKOBOIO  3apsimioBoro  kyoura. HMunnmanmmzanus. M3mepenwue.
[IpoBenenne ¢azoBoro BpamieHus. [IpoBefeHHe aMIUIMTYIHOTO BpaiieHHs. BpInonHeHue
JIBYXKYOUTOBOM

oneparuu CNOT.
8. IIpenenpl BEIYMCIUTENEHON MOIITHOCTH KBAHTOBBIX KOMITBIOTEPOB

Knacc clI0’)KHOCTH KBaHTOBBIX BBIUYHMCIICHHUI. Ol"paHI/ILIGHI/ISI BBIYMCIIUTEILHBIX BO3MOKHOCTEH. Kiacc
CIIOKHOCTH KBAHTOBBIX BBIUYHUCICHUI BQP U €ro COOTHOIICHUE C APYIMMHU KilacCaMHU CJIOKHOCTH.
OTKpBITI:Ie BOIIPOCBI B TCOPUHU CJIOKHOCTHU KBAHTOBLIX AJITOPHUTMOB. dusnyeckue OTpaHUYCHUA
BBIYMCIIMTEIBHBIX BO3MOXKHOCTEH KBaHTOBBIX KOMIIBIOTEPOB, BBITCKAOIIUEC U3 KBaHTOMEXaHHUYECKOM
NpUPOAbI BEIYUCIIUTCIIBHBIX 3JICMCHTOB.

9. KBanrtoBas noruka HeliMaHa 1 peAbICTOpUS] KBAHTOBBIX BBIYUCICHUN

KBanrtoBass noruka. OCHOBHBIE 3Tamlbl Pa3BUTHS TEOPHHM KBAHTOBBIX BBIUYMCICHUH IO TOSBICHUS
3¢ GEKTUBHBIX KBAHTOBBIX anroputMoB. KBantoBas norvka Helimana. PazBuTue KBaHTOBOH JIOTUKH
leiizenbeprom u Baiinzekkepom. CdopmynupoBaHHash TPYIHOCTh MPSIMOTO MOAEIHPOBAHUS
MHorovacTHuHbix cucteM (Illmorep, Manun). KBanroBas mammua Teropunra ([lotiy). Bxman
deliHMaHa.

10. KBanToBBIi anroputm noucka I'posepa

Krnaccuueckas 3amada moucka. KeantoBbili anroputm mnoucka I'poepa. O6oOmieHne anropurMa
I’poBepa. Knaccuueckass 3agada noucka. KsanToBbIM anroputm mnoucka Iposepa. Junamuka
BOJTHOBOHM (DYHKITUHM KBAHTOBOTO PETUCTpa NpHU paboTe anroputMma. Peanmzanus anropurma [posepa
MOCpeIcTBOM Habopa 2JIeMEHTapHBIX KBAHTOBBIX orepanuii. O0o0menne anroput™a ['poBepa ams
Clly4dasi HECKOJIBKUX PEIICHUH.

11. KBanTOBEIE OIINOKHU

HcTounnky KBaHTOBBIX OomuOOK. Mepa nexorepeHTHoCcTH. Knaccuueckuil mym. da3oBbie ONIMOKH.
MesxkyOuToBoe B3aummozneicTue. [loTepsi KOrepeHTHOCTH KBaHTOBOTO COCTOsIHMS. lloHsTHE MeEphl
nexorepeHTHocT. HeobxoaumocTs 60phObI C IEKOTePEHTHOCTHIO.

12. Mertozab!l n30eranus KBaHTOBBIX OLINOOK

CriocoObl  60pbOBI ¢ KBaHTOBBIMH OIMOKamu. [lepexom B MOANPOCTPAaHCTBA, CBOOOAHBIE OT
JeKOTepeHTHOCTH. [10IMHOMHABHBIN aJITOPUTM TTOABIICHHUS MEKKYOHTOBOTO B3aUMOJICHCTBUSL.

13. Tlpomemypsl KOPPEKIIMU KBaHTOBBIX OmuOOK HecranmuwonapHas Teopust BO3MYIIICHUM.
IIpencraBnenre B3anMOACUCTBUS

CtpykTypa aaroputMoB Koppekiuun ommbok. Llennsie konsl. Komuposanue, oOHapy:keHHE CHHApOMa
OLIMOKY, IPOLIEypa HCIPABIICHHS BBISIBIICHHON OIIMOKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

a) HeoOxonumoe obopynoBaHue Jist JIGKIIUKA U MPAKTHUECKUX 3aHATUI: cTaHIapTHAS yueOHas
ayauropus. JKenareapbHO Takke MPUMEHEHHE MYJIBTHMEAMUHOTO 000pyIoBaHus (IPOCKTOP), IS
Ty4lied OpraHu3aIiy JCKIHH.

0) Heobxomumoe mporpamMmmHoe obecrieueHune: He TpedyeTcs.

B) ObecrieueHre caMOCTOSTEIbHOM pabOTHI: HANTMUKE YIeOHUKOB U 32/Ia9HUKOB TI0 KypCy
TeopeTnyeckoil (pu3mKy BOOOIIE U 00IIel TEOPUH OTHOCUTEILHOCTH B YACTHOCTH B OMOIHOTEKE
WHCTHTYTA, IOCTYI B IHTEpHET JJIs1 MOMy4YeHHsI BCIIOMOTATEeILHOTO Y4eOHOTO ¥ KOHCYJIBTATHBHOTO
Marepualia Ha caiite kadeapsl TCOPETUICCKON (PU3UKH.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 1. T. 3 : KBanToBast mexanuka. HepenstuBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. Jludumn ; mon pex. JI. I1. [TutaeBckoro .— 5-¢ u3-.,
crepeotun. — M. : ®uzmatnut, 2004, 2002 .— 808 c.
2. IlpakTnyeckas MaTemMaTiKa. PyKoBOJCTBO JIJIsl HAUMHAIOIINX U3Yy4aTh TEOPETHUECKYIO PUIUKY
[Tekct] : [yueb. mocobue mis By3os] / HO. M. benoycos, B. I1. Ky3uenos, B. I1. Cmunra .— 2-e uzm. —
Honronpynnsiit : Uatennekt, 2009 .— 176 c.

JomnonHurensHas aureparypa
1. Karexusuc. PykoBoACTBO 10 MaTeMaTHKe I HAUMHAIOIIUX N3y4aTh TEOPETUUIECKYIO (DU3UKY
[Tekcr] / FO. M. benoycos, B. I1. Ky3uenos, B. I1 . Cmura ; M-Bo o6pazoBanus u Hayku PO, MOTH -
M.U3n-80 MOTH,2005
1. Xoneso A.C. KBanroBsie cucremsl, kKaHainsl, HHPpopmanus. — M.: MIIH-

MO, 2010.
2. Ileppu P. DnemenTapHoe BBE/ICHHE B KBAHTOBEIE BhIUMCIeHUA. — [lonro-

npynusiit : U/ «Matennexry, 2015.

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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http:// lib.mipt/ru/catalogue
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

WunuBunyanbHas paboTa MpernoiaraeT caMOCTOSITEIbHOE BBIIIOIHEHHE CTYIEHTOM OIPEAEICHHOIO B
«3amanum» Habopa ynpaKHEHUH W 3a]lad B COOTBETCTBMU C TEMAaTUKOW CeMUHApCKuX 3aHsATHH. [lpu
HEOOXOAMMOCTH CTYAEHT TMOMy4aeT KOHCYJIbTAllMI0 IO BBHINOJHEHUIO OTICJNBHBIX 3agad Y
MpenojaBareisi BeIyLIEro 3aHITHA Kak BO BpPEMs IPOBEACHUS CEMUHAPCKUX 3aHITHH, TaK U BO
BHEYPOYHOE BpEMs II0 COIVIACOBAHMIO C IIpernojaBareieM. «3aJaHue» pas3laeTcsi BCEM CTYIEHTaM B
BUJE Y4eOHO-METOIMYECKOTO0 MaTepHualia, CoIepsKallero NporpaMMy Kypca M yHpaKHEHUs, U 3a/1auu,
BKJIIOYEHHBIE B JIBa JOMAalIHUX 3azaHus. CTyNEHT TakKe MMEeT BO3MOXHOCTh B TE€UEHHUE CEMECTpa
MOJTy4YaTh KOHCYJIBTAllMU IO BBITIOJHEHHUIO KYPCOBOW PaOOTHI.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe UieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «KBaHTOBBIC BEIUMCIICHHSY 06yanOH1HﬁCﬁ JOJIDKCH:

3HAThb:

- OCHOBHEIE MPUHIUIBI OMMCAHUA OTKPBITBIX KBAHTOBBIX CUCTCM;,
- OCHOBHBIC ITPUHIUIIBI OIMUCAHUA ITPOLECCa JEKOTCPEHTHOCTU KBAHTOBOI'O KOMIIBIOTEPA,
- OCHOBHBIC ITPUHIHUIIBI TCOPUU MCPBI JCKOTCPCHTHOCTU MHOFOKyGI/ITOBLIX KBAaHTOBBIX PCTUCTPOB;

- OCHOBHBIC IIPUHIUIIBI TCOpUHn
MMOJIYIIPOBOJAHUKOBBIM KBAHTOBbBIM ouram.

yMeTh:

OTKPBITBIX KBaHTOBBIX CHUCTEM MIPUMCHUTECIIBHO K

- HaxonmuTs AMHAMHKY COCTOSIHUSI KBAHTOBBIX OMTOB, B3aMMOJICUCTBYIOIINX C OKPYKEHUEM;
- BBIOMPATh TOAXOJSIINE CIOCOOBl OMUCAHHMS HEYHHTAPHONW KBAHTOBOW JIMHAMHKH COCTOSIHUS

KBAaHTOBOI'O pCTUCTPA,

- HaXOJWTh ONTHUMAaJbHBIC CIIOCOOBI TPOBEJCHHUS KBAaHTOBOW 00paboTku wHGOpMAMK IS
KOHKPETHBIX TBEPIOTEILHBIX KBAHTOBBIX OUTOB.

BJIaJeTh:

- MeTO,Z[aMI/I BBIUUCIICHUSA MaTpUllbl INIOTHOCTH KBAHTOBBIX 6I/ITOB, B3aPIMO,Z[efICTBy10H.[HX C

OKpY>KECHHEM;

- OCHOBHBIMH MCTOJaMH MATCMATUYCCKOI'O aIlliapaTra OTKPBIThHIX KBAHTOBLIX CUCTCM;,
- METOAaMHU ONpeACJICHUA YPOBHA ACKOTCPECHTHOCTU TBEPAOTCIIbHBIX KBAHTOBBIX KOMIIBIOTCPOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0




3. [lepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMBIX /Jsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

[TpomexxyTrouHasi aTTecTaius 1o TUcHHILIMHE «KBaHTOBBIC BBIYMCICHHS» OCYIICCTBIISICTCS B
dopme mudepeHIInPOBAHHOTO UTOTOBOTO IK3aMEHa TIOCIIE OCEHHETO CeMecTpa.

VYMeHus W HaBbIKA CTYAEHTOB OIPEAENSIOTCA II0 MTOTaM CHA4d JOMAIIHEro 3aJaHus |
BBITNIOJTHEHUS] KYpCOBOU paboThl. 3a/laHne COIEPKUT TUIIOBBIE 3a/1a4H, KOTOPbIE pa30ouparoTcs Ha
CEMUHAPCKUX (MPAKTUYECKUX) 3aHATHSAX. AHAJIOTMYHBIC 3aJa4yl U YHPAKHEHUS CTYJIEHTHI
JIOJKHBI PEIIUTh CAMOCTOSITEJIbHO B KAauyeCTBE IOJYYEHHBIX KYPCOBBIX 3aJaHMM, HCIOJb3Ys
PEKOMEHJOBAHHYIO JIMTEPATypy. HaBBIKM CTYJEHTOB MPOBEPSIOTCS B PE3YIbTATE 3aLLUTHI
JOMAIITHUX 3aJlaHuil U KYpPCOBBIX paboT, KOTOpbIE MPOBOISATCS BO BpeMs ayAUTOPHBIX 3aHITHIA.
3ajaud  aHAJIOTMYHBI THUIIOBBIM 3a3jadyaM, BKJIIOYEHHBIM B JIOMAIIHUE 3aJaHus, Kak
PacCMOTPEHHBIX Ha CEMHHApCKUX (MPAKTHUYECKHX) 3aHATUAX, TaK M MpeularaeMbIX AJis
CaMOCTOSITENIbHOTO pemieHus. JloMamHue 3agaHusi M 3aJaHusl KYypCOBBIX palOOT OIICHEHBI B
onpeAenéHHYI0 CyMMY OalIoB, YTO MO3BOJISIET OLIEHUTh YPOBEHb YMEHUS M HABBIKOB CTY/ICHTOB.

[TprMepbl KOHTPOJIBHBIX 3aJAHUIA:

1. Onpenenuth MaTpully IUIOTHOCTH TPEXKYOMTOBOIO KBAaHTOBOI'O PETUCTpa IIOCIE
IPUMEHEHHUs K onepaTtopoB Youma-Anamapa Ko BceM TpéM kyouram, 3ateM C-NOT k nepomy
u tperbemy, nocie yero C-NOT k nepBomy u TperbeMy. HadanbHOE cOCTOSIHME Ka)JOro u3
KyOuTOB ObLTO 0.

A. BplunciuTh peaynupoBaHHYIO MaTPUILy IJIOTHOCTH MEPBBIX IBYX KYOUTOB.

b. Beruucnutb peaAyIUPOBAHHYIO MATpULly IJIOTHOCTHU TPETHLCTO Ky'6I/ITa.

Kaxnprit Bompoc 3amaHusi OIEHEH B OINPEACIEHHYI0O CyMMY OauioB B 3aBUCUMOCTH OT
CIIOKHOCTM M YypOBHS (3HaHMs, yMeHUs U HaBblku). [lonmHasg cymma OamioB mnpumepa

KOHTPOJIbHOM paboThl paBHa 50.

Kaxnplii Bompoc 3ajaHMs OLIGHEH B ONpPEACIEHHYI0 CyMMy OauloB B 3aBUCHMMOCTH OT
CJI0KHOCTH M YPOBHS (3HaHUS, YMEHUS U HaBBIKH).

VYcnoBuss Habopa OamoB 3a pabOTy B CEMECTpe MOTYT ONpPEAENAThCS JEKTOPOM B Hayaie
Ka)KIOr0 CEMECTPA, HO YJOBIETBOPSAIOT 00IIEMY MPaBUILY, IPUHATOMY Ha 3aceJaHuH Ka(eaphl.
B Teuenme cemectpa cTyneHT HaOupaeT cymMMmy OaijioB 1O pe3yiabTaTaM CIa4d JIOMAITHETro
3a/laHusl U KypCOBOM pabOThI, YTO COOTBETCTBYET OIlCHKE BUAOB paboThl. [lo pesymbpraram
UTOTOBOTO PEUTHHTA CTYJACHT MOXKET HaOpaTh HEKOTOPYIO CyMMY, KOTOpas OlleHHWBaeTcs B %
OTHOCHUTEIILHO MOJIHOTO Oasia.

HtoroBas ouenka nuddepeHIIupoBaHHOTO 3a4€Ta BBICTABISETCS B COOTBETCTBHUHU CO CXEMOM,
MPUBEJICHHON B cieayromeM pasaene. B manHoMm kypce nud@epeHIrpoBaHHBIA 3a4éT HE

IPeTyCMOTpPEH.

4a. Kputepun onenuBanus (andppepeHuupoBaHHBIN 324€T)



Onenka HaGpannble 6ayuib

otnyHO (10) 601ee 90%

oTIInYHO (9) ot 80% 10 90% BKIIIOUUTETHEHO

xopo1o (8) ot 70% no 80% BKIIFOUUTETBLHO

xopoio (7) ot 60% 10 70% BKIIIOUUTETHLHO

xopo1o (6) oT 50% 1o 60% BKIIFOUUTETBLHO

YIOBJIETBOPUTENBHO (5) ot 40% 1o 50% BKIIFOUUTETBLHO

yJIOBJIETBOPUTENILHO (4) ot 30% 10 40% BKIIIOUUTETHEHO

YIOBJIETBOPUTENBHO (3) TpebyeT 1ONMOTHUTENBHOTO TECTUPOBAHHUSI 110
poOJIEMHBIM BOIIPOCaM (TeMam)

HeynoBieTBOpUTeNbHO (2) | He monydyeHa yaoBiIeTBOpUTENIbHAS OIICHKA B IIEPUO]L
3a4€THON CECCUMU.

30. [lepeyeHb THUMOBBIX KOHTPOJbHBIX 32/[aHUI, HUCHOJIb3yeMbIX /sl OLEHKH 3HAHMI,
YMEHHUI, HABBIKOB (BeCEHHHMI ceMecTp)

HToroBasi sK3aMeHAIIMOHHAsI OI[EHKA BBICTABJIACTCS CTYJCHTY C y4ETOM OIICHKH €ro paboThl B
ceMecTpe.

DK3aMeH MPOBOJIUTCS B YCTHOU (hopMe. DK3aMEHAIMOHHBIE OMJIETY MOTYT COJIEPIKATh HAPSIY C
TEOPETUUYECKHUMH BOIPOCAaMH, TakKe M TUNoBble 3amauu. Dopma Ounera ompenensercs
JIEKTOPOM M 3aBHCHUT OT JIEKUMOHHOI'O MOTOKA.

TpaguunonHast popma OHIeTa COIEPKUT 2 TEOPETUYECKUX BOIIPOCA U OJTHY THITOBYIO 33a4y.
Otger cryzaenTa onieHuBaercs 1o 10-6amnpHoi mIkase.
[Ipumep OGuiera ¢ BOpocaMu pa3HOTO YPOBHS:

1. Haiinure maTtpuny yHUTapHOW omepauuu «kBaapaTHbli KopeHb u3 NOT». Jlokaxkwure,
YTO aHAJIOTUYHOMN KJIACCHUYECKOU orepainuu (KoTopas, Oyaydd MPpUMEHEHHON ABAXbl, IPUBEIA
051 k coBepuieHuto orneparuu NOT) He cyliecTByeT.

2. Uro nosyuyuTcsl NMpu NPUMEHEHUU olepanuu Yosma-Anamapa K COCTOSHHUIO, T7Ie Bce
KyOUTBI yCTaHOBJIEHBI B 17

3. Pa3paOoraiiTe KBaHTOBYIO CXeMy, pealusyromiyro omepauuto Toddonu ¢ moMmomisio
OJTHOKYOMTOBBIX oneparuii u oneparuit CNOT.

4. [Tycth y uckomoii pyHkuuu P(x) mmeercs He OJHO pelIeHHE, a M pelleHul (KOpHeH).
ITpu xakoM M aJropuTM mnoucka ['poBepa cpaBHSAETCSA IO MAaTEMAaTUYECKOMY OKUIAHHUIO YHCIIa

BBIYMCIIEHHH P(X) ¢ KJJacCM4ecKuM METOA0M MoucKa?

40. Kpurepumn oueHuBaHMSI

CTyneHThl, MOMYYHBIINE 32 padOTy B CeMeCTpe K Hayally 3K3aMEHAI[MOHHOW CECCHH OLEHKY
«HEYIOBJIETBOpUTENHbHO» (MeHee 30% YyCBOEGHHS MaTepHaya), CUYMUTAIOTCS HE YCBOUBIIUMU
MaTepHual U He BBITOJIHUBIIMMU 33JIJaHUS Kypca, IO3TOMY K IK3aMEHY HE JIOIyCKAIOTCS.

HToroBas olieHKa BBICTABJISIETCSI B COOTBETCTBUU CO CXEMOM:



Ouenka babt Kpurepun

10 10 6amioB 3a SK3aMeH U OIICHKA 3a padOTy B ceMecTpe He
HUXKe 8.
9 6au10B 3a 5k3ameH U 10 6amioB 3a paboTy B ceMecTpe

9 9 GasuToB 3a 3K3aMEH M OIleHKa 3a pPaboTy B ceMecTpe He
OtnnuHO Huxe 8.

8 8 OayTOB 3a SK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUXe 6.

7 GauioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

7 7 GaJuIoB 3a K3aMEH M OIleHKa 3a pPaboTy B ceMecTpe He
HUXKE 5.

6 6asuToB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

6 6 0aJuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
Xopomo HIUXKE 5.

5 6aioB 3a 9k3aMeH u Ooree 7 6aiioB 3a paboTy B
cemMecTpe

5 5 6aJuIoOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMecTpe He
HUXKe 3.
9 6asnoB 3a skx3ameH U 10 GaisoB 3a paboTy B ceMecTpe

4 4 Oayia 3a HK3aMEH U OIIEHKa 3a paboTy B ceMecTpe He
YIIOBJICTBOPUTEIILHO HIDKE 3.

3 3 Gasina 3a HK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.

N

Hey/10BJIETBOPHTENBHO 2 OaJia 3a K3aMEH U OIIEHKa 3a paboTy B cemecTpe 3.
1 1 Gasn 3a SK3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJbl, onpeaesiiolue Npoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

CTyneHThl, JOMYIIEHHbIE K SK3aMEeHY, OTBEYAIOT HAa BOMPOCHI OWIieTa, UMesi BO3MOXKHOCTH Ha
MOJATOTOBKY He MeHee | daca. OTBETHI MPEJCTABISIOTCS B MUCBMEHHOM BHE, MO KOTOPHIM
MPOBOAMTCS YCTHOE cOOECeI0BaHUE.

OrieHka 3a OTBET Ha OWJIET BBICTABIISIETCS B COOTBETCTBHH CO CIIEAYIONUM KPUTECPHUSIMHU:
CTyneHT, OTBETUBIINHN MPABUIHHO

Ha | Bompoc, moaydaeT oeHKy «HeyaoBm» (1);

Ha 2 BOMpOCa, MOITy4YaeT OLEHKY «yAoBM» (3) unu (4), B 3aBUCUMOCTH OT TMOJTHOTHI MPaBUIBHBIX
OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHI,

Ha 3 Bompoca, MONydaeT OlEHKY «xopouio» (5), (6) wiu (7), B 3aBUCUMOCTH OT MOJHOTHI
MIPABWJILHBIX OTBETOB U OTBETOB Ha JIPYTHE BOMIPOCHI,

Ha 4 Bompoca, MoJydaeT OIEeHKY «oTau4Ho» (8), (9) umu (10), B 3aBUCUMOCTH OT TOIHOTHI
MPABWILHBIX OTBETOB U OTBETOB Ha JIPYTHE BOMIPOCHI,

Bo Bpems mpoBeneHus 3K3aMeHa CTYJIEHTBI MOTYT MOJIb30BaThCsl MPOTPaMMON JTHCHMIUIMHBI U
cOOpHUMKaMHU JIOMAIIHMX 3a/JaHuil. Y4eOHOH, yueOHO-METOIMYEeCKOH M  CHpaBOYHOU
JUTEPATYPON IMOJIB30BATHCS BO BpPEMs 3K3aMeHa He JoIlyckaercs. Bo BpeMs 3K3aMeHa JTOJKHBI
OBITh TAaKXKE BBIKIIOUEHBI MOOMIIbHBIE TeNIE(OHBI.

Ilepen HauamoM 3K3aMEHALIMOHHOM CECCUU CTYJEHTHI MOJY4atoT EPEUYEHb BOIIPOCOB, OTBETHI HA
KOTOpbIE HEOOXOAUMO 3HATh IS YCIEIMHOW caadyd ’K3ameHa. DOpMyITHMPOBKH BOIPOCOB B
OmieTax CTyJIEHTHI Y3HAIOT BO BpeMsl KOHCYIbTAIHH.







