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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: KBaHTOBBIE BEIUMCICHUS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 1
KBaJIMpUKALS: MarucTp

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

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: JLE. ®ennukun, kaH7. Qu3.-Mar. HayK, JOUEHT

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl Teoperudeckoi husuku um. JI.JI. Jlannay 28.05.2021



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,
MPEUMYIIECTBA Ha/l KIIACCHYECKUMHU aJrOpUTMa.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HCKOTOPLIC TMPAKTUYCCKH IIO0JIC3HBIC KBAHTOBBIC aAJITOPUTMBI,

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 Cnioco6en BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

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

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaINIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH




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)

[Iporpammoii He IPeyCMOTPEHO.
9. MeTtonuyeckune yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)

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.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMmuueckue TexHOIOrMU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 1

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

Pa3paborunk: JLE. ®ennukun, kaH7. Qu3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

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

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE UiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh W TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUIIJIMHBI «KBaHTOBBIC BEIUMCIICHHSY 06yanOH1HﬁCﬁ JOJIDKCH:

3HAThb:

- OCHOBHEIE MPUHIUIBI OMMCAHUA OTKPBITBIX KBAHTOBBIX CUCTCM;,
- OCHOBHBIC ITPUHIUIIBI OIMCAHUA 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

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

KBAaHTOBOI'O pCTUCTPA,

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

BJaJeTh:

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

OKpY>KECHHEM;

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

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

[Tpumep OmiteTa ¢ BOIpocaMu pa3HOTO YPOBHS:




1. Haiinzute Marpumy YHUTapHOW omepanuu «KBaaparHbli kopeHb u3 NOT». [lokaxute, 4TO
AQHAJIOTUYHOM KJlaccudeckoil omepanuu (kKoTopas, Oylydyd NpUMEHEHHOW JBaXK/bl, NpuBeia ObI K
cosepiueHuto onepanun NOT) He cymiecTByeT.

2. Yro momyudTcs NpU NMPUMEHEHUH ornepauvu Yoima-Ajamapa K COCTOSHHIO, TIie BCE KyOHTBHI
YCTaHOBIIEHBI B 1?7

3. PaszpaboraiiTe KBAHTOBYIO CXEMY, PEATU3YIONIYI0 oniepaliio Topdoau ¢ TOMOIIBI0 OTHOKYOUTOBBIX
onepauunii u onepanuiit CNOT.

4. Tlyctb y uckomoii pynkrmu P(X) nMeeTcst He OHO pelieHue, a M perteHuit (kopHeit). [Ipu kakom M
ITOpUTM IOHMCKa [poBepa cpaBHSETCS MO MaTeMaTHYECKOMY OXXHMIAHHIO YHCIa BhIYHCICHHNA P(X) c
KJIACCUYECKUM METOJIOM TTOoHCKa?

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaroumuxcst

1. Ompenenuts MaTpUIly IUIOTHOCTH TPEXKYOMTOBOTO KBAHTOBOTO PETHCTpa IOCIE MPUMEHEHUS K
oreparopoB Yomma-Anamapa ko BceM TpéM kyourtam, 3ateMm C-NOT k mepBoMy U TpeTbemy, Mocie
gero C-NOT x nepBoMy 1 TpeTbeMy. HadanbHoe cocTosiHrE KX 10TO U3 KyOUTOB ObLIO 0.

A. BBIUHCIUTE peaynupOBaHHYO0 MaTPUILy INIOTHOCTH MEPBBIX IBYX KyOHTOB.
b. BerancnnTh penyipoBaHHYIO MaTPHILy IJIOTHOCTH TPETHEro KyOura.

Kpurepun onennBanus

Otnuano 10 10 GanmoB 3a sK3aMeH | OIIeHKa 3a paboTy B ceMecTpe He HIke 8.
9 GaioB 3a ak3amed u 10 6amoB 3a paboTy B cemecTpe
9 9 GamoB 3a 3K3aMEH U OlleHKa 32 paboTy B ceMecTpe He HUXKeE 8.
8 8 0aIoB 3a dK3aMeH M OICHKA 332 PadoTy B CEMeCTpe He HUKeE 6.
7 6aioB 3a ’K3aMeH U Ooliee 8 6ayIoB 3a paboTy B ceMecTpe
Xopomro 7 7 6amioB 3a 3K3aMEH U OlleHKa 32 paboTy B ceMecTpe He HHXKe 5.
6 O6aisioB 3a ’K3aMeH U Ooliee 8 6ayIoB 3a paboTy B ceMecTpe
6 6 GayIOB 3a HK3aMEH U OIIEHKA 3a padoTy B ceMecTpe He HIKeE 5.
5 GaizoB 3a 3K3aMeH U Ooliee 7 6ayIoB 3a paboTy B ceMecTpe
5 5 6amioB 3a 9K3aMEH M OLIEHKa 32 paboTy B ceMecTpe He HIDKe 3.
9 GaioB 3a 3k3ameH u 10 6amoB 3a paboTy B cemecTpe
YIOBIETBOpUTENBbHO 4 4 Gajuia 3a 5K3aMeH U OlleHKa 32 paboTy B ceMecTpe He HUKe 3.
3 3 Gaa 3a 5K3aMeH U OIIEHKa 3a paboTy B cemecTpe 3.
HEYJIOBJICTBOPHUTENBHO 2 2 Oaia 3a K3aMeH M OIeHKa 3a paboTy B cemecTpe 3.
1 1 Gamn 3a pK3aMeH | OIIEHKa 3a paboTy B cemecTpe 3.

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

CTyneHThl, AOMyIIEHHbIE K HK3aMEHY, OTBEYAIOT Ha BONPOCHI Ouiera, MMes BO3MOKHOCTh Ha
MoAroToBKy He MeHee 1 yaca. OTBETHI PEACTABIAIOTCS B TUCHbMEHHOM BHJIE, [0 KOTOPHIM MTPOBOJUTCS
YCTHOE cobece/loBaHueE.

OueHka 3a OTBET Ha OMJIET BBICTABISACTCSA B COOTBETCTBHHU CO CIESIYIOUIMM KPUTSPHSIMU:

CTyaeHT, OTBETHBIIHI IPaBHIBLHO

Ha 1 Bompoc, MoMy4aeT OleHKY «HeymoBD» (1);

Ha 2 BOMpoOca, MOJydaeT ONEHKY «yaoBim» (3) wiu (4), B 3aBUCHMOCTH OT MOJHOTHI MPaBUILHBIX
OTBETOB M OTBETOB Ha JAPYTUE BOINPOCHL;

Ha 3 BoIpoca, MojyyaeT OUeHKyY «xopowo» (5), (6) unu (7), B 3aBUCUMOCTH OT IOJIHOTHI PAaBUIIBHBIX
OTBETOB U OTBETOB Ha JIPyTI'He BOIIPOCHI;



Ha 4 Bompoca, Moiy4aeT oOmeHKy «orimuHo» (8), (9) mnm (10), B 3aBUCUMOCTH OT MOJHOTHI
MPaBUJILHBIX OTBETOB U OTBETOB Ha JIPYTUE BOMIPOCHI;

Bo Bpemsi mpoBeneHMs dK3aMEHa CTYACHTBI MOTYT IIOJIb30BaThbCS MPOTPaMMON JTHCIUILIHHBL |
COOpPHUKaMHU JIOMalTHUX 3aJaHuil. Y4eOHOW, y4eOHO-METOIUYEeCKOW W CIpPAaBOYHOH IJUTEpaTypoi
MOJIB30BAaThCSl BO BpeMsl DK3aMeHa He JoImyckaercs. Bo BpeMs dK3aMeHa IOJDKHBI OBITh TaKke
BBIKJTFOUEHBI MOOHITbHBIE TeTIE(OHEI.

Ilepen HagaioM 3K3aMEHALIMOHHOW CECCHUHU CTYAEHTHI IOJY4YaroT IEpPEYeHb BOINPOCOB, OTBETHI Ha
KOTOpble HEOOXOAMMO 3HATh AJISl YCIEIIHOW clauu dk3amMeHa. DopMyaupoBKH BOIPOCOB B Omierax
CTYZIEHTBI Y3HAIOT BO BPEMsI KOHCYJIbTALUi.



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

[TpomexxyTrouHasi aTTecTaius 1o TUcHHILIMHE «KBaHTOBBIC BBIYMCICHHS» OCYIICCTBIISICTCS B
(opmMe UTOrOBOro IK3aMEHa MOCIIE OCEHHET0 CEMECTpa.

VYMeHus W HaBBIKA CTYACHTOB OIPEACISAIOTCA 110 MTOTaM CAAa4d JIOMAIHETrO 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 3aJayaM, BKJIIOYEHHBIM B JIOMAlIHUE 3aJaHus, Kak
PacCMOTPEHHBIX Ha CEMHHApCKUX (MPAKTHUYECKHX) 3aHATUAX, TaK M MpeularaeMbIX AJis
CaMOCTOSITENIbHOTO pemieHus. JloMamHue 3agaHusi M 3aJaHusl KYypCOBBIX palOOT OIICHEHBI B
onpeAenéHHYI0 CyMMY OallsIOB, YTO MO3BOJISIET OIICHUTh YPOBEHb YMEHUS U HABBIKOB CTY/ICHTOB.

[TprMepbl KOHTPOJIBHBIX 3aJAHUA:

1. Onpenenuth MaTpully IUIOTHOCTH TPEXKYOMTOBOIO KBAaHTOBOI'O PETUCTpa IIOCIE
IpUMEHEHHUs K onepaTopoB Youia-AnaMapa Ko BceM TpéM Kyoutam, 3ateMm C-NOT k nepomy u
tperbemy, nocie yero C-NOT k mepBomy u TperbeMy. HauasbHOE COCTOSHHE KaXA0TO U3
KyOuTOB ObLTO 0.

A. BplunciuTh peaynupoBaHHYIO MaTPUILy IJIOTHOCTH MEPBBIX IBYX KYOUTOB.

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

Kasx b1t Borpoc 3aaHus OLIEHEH B ONPEICTEHHYIO0 CYMMY OQJIJIOB B 3aBUCHMOCTH OT CJIOKHOCTH
U YpOBHsI (3HaHUS, yMEHHUS U HaBblkM). [losHasg cymMma GaiijioB nmpumepa KOHTPOJIbHON pabOThI

paBHa 50.

Kaxip1ii Bonpoc 3a/1aHus OILICHEH B ONPEIEIEHHYIO CyMMY 0a/lIOB B 3aBUCUMOCTH OT CII0KHOCTH
Y YPOBHSI (3HAHUSI, yMEHUS U HABBIKH).

VYcnoBust Habopa 6aioB 3a pabOTy B CEMECTPE MOTYT OINPEACIISATHCS JIEKTOPOM B Hadalle Kaxa0ro
CEMeCTpa, HO yJOBJIECTBOPSIIOT OOIIeMY MpaBUily, IPUHATOMY Ha 3aceaHuu kadenpsl. B Teuenue
ceMecTpa CTYACHT HaOHpaeT CyMMy OasIOB MO pe3yibTaTaM CIa4yd JOMAIITHETO 3aJaHusl U
KypCOBO# paboOThI, UTO COOTBETCTBYET OIIEHKE BUAOB paboTel. [lo pe3ympTaTam HTOTOBOTO
pEUTHHTA CTYACHT MOXKET HaOpaTh HEKOTOPYIO CYMMY, KOTOPasi OIECHUBACTCS B % OTHOCHTEIHHO
noJHOTO Oaa.

Hrorosast oneHka 3a 5K3aMEH BBICTaBJISIETCS B COOTBETCTBUM CO CXEMOW, MPHUBEACHHOW B
cienymoleM paszaene. B nranHoMm kypce nuddepeHurpoBaHHbIN 3a4€T HE MPEyCMOTPEH.

4a. Kpurepumn oueHMBaHUS



OreHka HaGpannsie 6amibr

otauaHO (10) 6o1ee 90%

OoTIN4HO (9) oT 80% 10 90% BKIIFOUUTETBLHO

xopomuio (8) ot 70% 1o 80% BKIIIOUUTETHLHO

xopoio (7) ot 60% 10 70% BKIIFOUUTETBLHO

xopomio (6) ot 50% 10 60% BKIIIOUUTETHLHO

YJIOBJIETBOPUTEINIBHO (5) ot 40% 1o 50% BKIIIOUUTETHEHO

YIOBJIETBOPUTENILHO (4) oT 30% 10 40% BKIIFOUUTETBLHO

YIOBJIETBOPUTEINIBHO (3) TpeOyeT 10MOIHUTEIBHOTO TECTUPOBAHUS 110
poOJIEMHBIM BOIIpOCaM (TeMaM)

HeyoBIeTBOpUTENbHO (2) | He monyueHa ynoBiIeTBOpUTENIbHAS OLICHKA B IEPUO]T
3a4€THON CECCHUU.

30. IlepeyeHb THNMOBBIX KOHTPOJBbHBIX 3aJaHMH, HCHOJb3YyeMbIX ISl OLEHKHM 3HAHWIA,
YMeHUIi, HABBIKOB

HToroBasi sK3aMeHAIIMOHHAsI OIEHKA BBICTABIIACTCS CTYJICHTY C y4ETOM OIICHKH €ro paboThl B
cemecTpe.

DK3aMeH IIpOBOAUTCA B YCTHOﬁ (bopMe. DK3aMeHaIMOHHEIC 6I/IJ'IeTy MOTYT COACPKaTh HAPAAY C
TCOPCTUUICCKUMU BOIIPOCAMH, TAKIKC U TUIIOBLIC 3a1a4U. d)opMa ouera OmnpeaAcCIsACTCA JICKTOPOM
K 3aBUCUT OT JICKIHMOHHOI'O ITIOTOKA.

TpagunmonHas ¢hopma OuiieTa COIEPKUT 2 TEOPETUUECKUX BOMPOCA U OJJHY TUIIOBYIO 3a/1a4y.
Otger cryaenTa onenuBaercs 1o 10-0annpHoi mIkase.
[Tpumep Ouneta ¢ BOmpocamMu pa3HOTrO YPOBHSI:

1. Haiinute maTpuily yautapHoi onepanuu «kBajapatHbiii kopeHb u3 NOT». Jlokaxute, 4To
aHAJIOTUYHOM KJIacCUYeCcKOoU orepanuu (kotopasi, Oyyuyd MpUMEHEHHON JIBaXk/bl, IpUBeNa Obl K
cosepienuto onepannu NOT) He cylecTByer.

2. Uro nosyyuTcs Mpu NpUMEHEHUU olepauuu Yoima-Ajamapa K COCTOSHUIO, IJI€ BCe
KyOUTbI YCTAHOBJIEHBI B 17

3. PazpaboraiiTe KBaHTOBYIO CXeMy, peaiM3yroIlyr omepamnuio Todhdonau ¢ momMomibio
OJTHOKYOMUTOBBIX oneparuii u oneparuiit CNOT.

4. [TycTth y nckoMoii pyHkiuu P(X) umeercst He 0J1HO pelieHue, a M perieHuit (kopHeit). [Tpu
KakoM M airoput™m noucka ['poBepa cpaBHSETCS MO MaTeMaTHYECKOMY OKHMJIAHHUIO YHCIIa

BbIunciaeHui P(X) ¢ kiaccuueckuM MeToI0M Moucka?

40. Kputepun oneHnBanust

CTyneHThl, MONyYUBIIAE 32 PabOTy B CEMECTpe K Hadaly K3aMEHAIMOHHOW CECCHH OIICHKY
«HeynoBIeTBopuTeNbHO» (MeHee 30% ycBOGHHMsS MarepHala), CUMTAIOTCS HE YCBOWBIIUMHU
MaTC€pHrall U HE BBIMTOJITHUBIINMU 3aJaHHA KypCa, IIO3TOMY K OK3aMCHY HE JOITyCKArOTCH.

Hrorosas OIIC€HKA BBICTABJIACTCA B COOTBETCTBUU CO CXEMOM:

‘ Onenka ‘ baiel ‘ Kpurepun




10 10 GantoB 3a 9K3aMEH M OIleHKa 3a pabOTy B ceMecTpe He
HUXKE 8.
9 6amnoB 3a 3x3ameH U 10 6amI0B 3a paboTy B ceMecTpe

9 9 GayioB 3a 3K3aMeH M OIeHKa 3a paboTy B ceMecTpe He
OtnnyHo HIDKE 8.

8 8 OayIOB 3a SK3aMeH | OICHKa 3a padoTy B CEMeCTpE HEe
HUXeE 6.

7 6aioB 3a 5k3aMeH U Oonee § OayIoB 3a paboTy B
ceMecTpe

7 7 6aioB 3a 5K3aMEH U OICHKa 3a paboTy B cemecTpe He
HUXE 5.

6 O6ayioB 3a 5k3aMeH U Oonee § OayIoB 3a paboTy B
ceMecTpe

6 6 OayIOB 3a 9K3aMeH M OIeHKa 3a paboTy B ceMecTpe He
Xoporio HIKE 5.

5 6amioB 3a sK3aMeH U Oojee 7 6ayIoB 3a paboTy B
ceMecTpe

5 5 GaIoB 3a 9K3aMEH U OIleHKa 3a paboTy B CEMECTpE HE
Huxe 3.
9 GamnoB 3a 5k3ameH U 10 6ayutoB 3a paboTy B ceMecTpe

4 4 Gana 3a ’K3aMEH U OIIeHKa 3a paboTy B CEMECTpe He
YIIOBIICTBOPUTEIHHO HIDKE 3.

3 3 Oajuta 3a K3aMEH M OlIeHKa 3a paboTy B cemecTpe 3.

N

2 Oaisa 3a HK3aMEH U OlIeHKa 3a paboTy B ceMecTpe 3.

HCEYAOBJICTBOPUTCIIBHO

1 1 Gasut 3a SK3aMEH M OlLIEHKa 3a paboTy B cemecTpe 3.

5. MeTroauyeckue MaTepuasibl, onpeesiomue Npoue1ypbl OLeHNBAHUS 3HAHUI, YMeHMIi,
HABBIKOB M (WJIH) ONBITA 1EATEJILHOCTH

CryneHThl, JOMYyIICHHbIE K dK3aMeHY, OTBEUalOT Ha BOIPOCHI OWieTa, WMesi BO3MOKHOCTh Ha
NOAroToBKY He MeHee 1 uaca. OTBeTHl NMPEICTAaBIAIOTCA B MHCbMEHHOM BHJE, MO KOTOPBIM
MPOBOAMTCS YCTHOE COOECeI0BaHUE.

OreHka 3a OTBET Ha OMJIET BBICTABIISIETCS B COOTBETCTBUH CO CIEIYIOIIUM KPUTEPUSMHU:
CryneHT, OTBETUBIINN TPAaBUIIEHO

Ha 1 BoIpoc, MmosryyaeTr oleHKy «HeyaoBim» (1);

Ha 2 BOIpOCa, MOJIYYaeT OLICHKY «yIoBI» (3) uiu (4), B 3aBUCUMOCTH OT TIOJIHOTHI TTPaBUIIHHBIX
OTBETOB U OTBETOB Ha JIpyTHe BOIPOCHI;

Ha 3 BoIpoca, MOJy4daeT OIEeHKY «xopomio» (5), (6) wim (7), B 3aBUCUMOCTH OT TOJHOTHI
NPaBUJIbHBIX OTBETOB U OTBETOB Ha JIPyTHe BOIIPOCHI;

Ha 4 Bompoca, MoJiydaeT OLEHKY «OoTau4Ho» (8), (9) umu (10), B 3aBUCUMOCTH OT HOJHOTHI
NPaBUJIbHBIX OTBETOB U OTBETOB Ha JIPyTHe BOIIPOCHI;

Bo Bpems mpoBeneHus 3K3aMeHa CTYIEHTBhl MOTYT I0JIb30BaThCsl MPOrpaMMOil AMCHMILIMHBI U
CcOOpHHMKaMU JIOMAIIHUX 33/1aHul. YueOHOH, yueOHO-MEeTOANYECKOM 1 CIIPaBOYHOU JIUTEpaTypon
MOJIb30BAThCSl BO BpPEMs dK3aMeHa He JomyckaeTcs. Bo Bpems sk3amMeHa JTOJKHBI ObITh TakkKe
BBIKJTFOYEHBI MOOMIIbHBIE TE€JIE(POHBI.

[Tepen HauamoM SK3aMEHAIIMIOHHOM CECCUU CTYJEHTHI MOJIy4atoT [epeueHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HATh JUIsl YCHEUIHOM caadu sk3ameHa. dDopMyIupoOBKH BONPOCOB B
OuieTax CTyJIEHThI Y3HAIOT BO BpEeMs KOHCYJIbTaIUil.




