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AHHOTALIMA

Juctumimaa «Du3nyecKkue OCHOBBI KBAHTOBBIX BBIYMCICHUN» SBIsETCS (DaKyIbTaTUBHOM
JTUCIUIUIMHON oOpa3oBaTenbHOM mporpamMMbl 1o HampasiaeHuto 01.06.01 «Marematuka u
MEXaHHUKa» HampaBleHHOCTh «Jluddepennuanbapie ypaBHEHUS, JWUHAMUYCCKUE CHCTEMBI U
onTUMabHOE yIpaBicHue». luciumuna peanusyercs kapeapoid Ne3.

JlucuurmiiiHa He sBISETCS 00S3aTENIbHON MPU OCBOCHHH OOyYarOIIUMCS 00pa3oBaTelbHON
IIpOrpaMMBbI U HampaBlieHa Ha yriayOieHHoe GopMUpOBaHUE

o0mIenpodecCHOHATBHBIX KOMITETEHITHH:

OIIK-2 «roTOBHOCTH K IPEIOAaBaTEIbCKOM IEATEIBHOCTH 0 OCHOBHBIM 00pa30BaTeIbHBIM
porpaMMam BBICIIIETO 00Pa30BaAHUS;

po(heCCUOHATTLHBIX KOMIICTCHITHINA:

[IK-2 «cnocoOHOCTh K MPUMEHEHHIO METOJIOB MAaTeMaTHYeCKOro U alrOpUTMHUYECKOTO
MOJICTTUPOBAHUS TPU PEIICHUN TEOPETUICCKUX U MIPHUKIIATHBIX 33729,

[TK-4 «criocoOHOCTh K TBOPUYECKOMY MPUMEHEHUIO, Pa3BUTHIO U peann3aliil MaTeMaTHYeCKH
CJIOXHBIX aJITOPUTMOBY.

CopepxaHue TUCHUIUIMHBI OXBaThIBA€T KPYT BOMPOCOB, CBS3aHHBIX C  KBAaHTOBBIMHU
BBIUMCIICHUSIME U TIepeiaueld H()OpMAaIUY 10 KBAHTOBBIM KaHAJIAM.

[IpenogaBanye TUCIUILUIMHBI MPEAYCMaTPUBAET CleayroIne (JOpMbI OpraHu3aluyl yaeOHOTo
mpoiiecca: JIEKIIMU, CAaMOCTOsTeIbHAsl paboTa aclupaHTa.

[IporpaMMoil AMCUUIIIMHBI TMPEAYCMOTPEHBI CIEIYIOINIME BHABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHASI aTTecTanus B popme 3adera.
OO61mas TpyA0€MKOCTh OCBOEHUS IUCLHUIIIMHBI COCTABISAET 1 3a4eTHYIO eANHHUILY, 36 YacoB.

S3bIK 00yUEHHUS 110 AUCITUTUTNHE «PYCCKUM.



1. IlepedyeHb NIaHMPYEMBIX Pe3yJbTATOB 00Y4YeHUSs M0 TUCIUIIMHE

1.1. enu npenoaaBaHus AUCHUIIMHBI
Lenp xypca - (opMHpOBaHHE TMPEACTABICHUS O KBAHTOBBIX BBIYMCICHUAX, SBISIOIIUXCS
Ba)KHBIM 3JIEMEHTOM TEOPHH MHPOPMAIMN ¥ KBAHTOBOU (DH3HUKH.

1.2. IepeyeHb IUIAHMPYEMBIX Pe3y/IbTATOB 00yUYeHHs 10 JUCHHUILIMHE, COOTHECEHHBIX €
IVIAHMPYeMbIMH pe3yabTaTtamu ocBoenns OIl
B pe3ynbraTe ocBOGHUS TUCHMILIMHBI 00YYaIOIUIICS paclIupseT e yoIe KOMIETEHIUH:
OIIK-2 «roTOBHOCTh K HpPENOJaBaTeIbCKOW JAEATEIIBHOCTH 10 OCHOBHBIM 00pa3oBaTEIbHBIM
IIpOrpaMMam BBICILIEr0 00pa30BaHU»:
3HATh —(PU3UYECKUE TIPUHIIMIIBL, JIeKAIIUE B OCHOBE KBAHTOBOW MapaurMbl BEIYHCICHUN;
BJIJIETh - OCHOBHBIMU METO/IaMH MCCIIEIOBAHUS U U3MEPEHUH.

IIK-2 «cmocoOHOCTE K NPUMCHCHHUIO MCTOAOB MATECMATHYCCKOI0O H  AJTOPHUTMHUYCCKOI'O
MOACIIUPOBAHUA MTPHU PCIICHUU TCOPECTUYCCKUX WU MPUKIIAAHBIX 3ada9»:

3HAaTb — OCHOBHBLIC (I)I/ISI/ILICCKI/IC 3aKOHBI, ME€TOJbI UCCIICAOBAHU U H3MepeHHI>'I;

YMETH - IMIPpOrHO3UPOBATb PE3YIBTATHI KBAaHTOBBIX BBIUMCIICHHI C HCIIOJIB30BaHHUEM
MaTCMaTU4YCCKOIro anmapara KBaHTOBOM MEXaHMKH.

[IK-4 «cmocoOHOCTh K TBOPYECKOMY NPHUMEHEHHUIO, PA3BUTHIO M pEAM3alldd MaTEeMaTHYECKU
CJIOXKHBIX aJITOPUTMOBY:

3HATh - — pa60Ty KBAHTOBBIX JIOTUUYECKUX BEHTHJICH U UCIIOJIHL30BaHNE UX IJId IIOCTPOCHUA CXEM,
peaM3yIOLUX OCHOBHBIE KBAaHTOBBIE allTOPUTMBI,

YMCTDb - TPUMCHATHb 3HAHUA I PCIICHUA HpO(l)CCCPIOHEL]'IBHI:IX 3aaa4,

BJIa/IETh ~-OCHOBHBIMU KBAHTOBBIMH KPUIITOTPApUUECKIUMH MPOTOKOJIAMHU.

2. Mecrto nucuunimnubl B cTpykrype OII

JucnunnnHa Oa3upyeTcs Ha 3HAaHUSX, paHee NPHOOPETEHHBIX AaCHHpaHTaMH TPH H3yYCHUH
CIIENYOLIUX TACLHUATUINH:

— ®usuka

— Jluneiinas anrebpa

— Teopusi HHPOopMaLIH
3HaHI/I$I, MOJIYYCHHBIC IIpU H3YYCHUHU  MaTCpHUalia )IaHHOﬁ JUCHUITIINHBI, HUMCIOT KakK
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK M HUCIOIb3YIOTCS IIPU U3YUCHUH APYTUX AUCHUILIHH!

- BepOSITHOCTHO-CTaTI/ICTI/I‘-ICCKI/Ie MCTOABI B HAYYHBIX UCCJIICJOBAHUAX

- HpI/IMeHeHI/Ie MMaKeTOB CHMBOJILHBIX BEIYHCICHUI B HAaYYHBIX UCCIICAOBAHHUAX.

3. O0bem qucuumianebl B 3E/akagem. yac
Jannbie 00 obmeM oO0beMe AMCHUIIINHBI, TPYIOEMKOCTH OTIEIbHBIX BHUIOB y4eOHOU pPabOTHI MO

TUCIUILIMHE (M pacrpeesieHue 3TOH TPyI0EeMKOCTH [0 CEMECTpaM) IpeCTaBieHbl B Tabnuie 1

Tabmuua 1 — O6beM U TPYyA0EMKOCTh TUCIUILTUHBI

Bup yueOHol paboTh Bcero TpynoeMKoCTb 10 ceMecTpam

Ne2

1 2 2

O0mas TpyI10eMKOCThb 1/36 1/ 36




AUCHMILUIHHBI, 3E/(4ac)

U3 Hux uacoe npakmuueckoi
no02omoeKu

AyoumopHnbwle 3anamus, BCETo 4ac.,

B mom uucne

nexmwn (JI), (gac)

[IpakTdeckue/ceMrUHAPCKUE 3aHITUS
(I13), (uac)

nabopatopusie padoTs! (JIP), (vac)

KypcoBoii mpoekt (pabota) (KII, KP),
(gac)

DKx3ameH, (Jac)

Camocmosamenvnasn paboma, BCero

29

29

Bu1 npoMe;KyTOYHOT0 KOHTPOJIs:
3aueT, nudd. 3adet, sk3ameH (3ayder,

Hudd. 3a4, Ik3.)

3auer,

3aueTr

4. Copep:xaHue IMCHUTTAHBI

4.1. PacnpenesieHue TPy10eMKOCTH TUCIIUILIAHBI

Mo pa3jiesaM ¥ BUJAaM 3aHATHI

Paznensl 1 TeMbI IUCHUIUIMHBI M KX TPYAOEMKOCTh MPUBEICHBI B TaOIHIE 2.

Tabmuna 2. — Pa3aensl, TeMbl AUCHUIUIMHBI U UX TPYJOEMKOCTb

Paznennl, TeMBI TUCIIUTLIMHEL Jlexmn I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2
Pazgen 1. Ilpeanochlaku BOSHUKHOBEHUS 3 - 15
KBAaHTOBOM IMapagurMbl BEIYMCICHAN
Paznen 2. KyOur, KkBaHTOBBIE alTOPUTMBL. 4 - - 14
Hroro B cemectpe: 7 29
[IpakTueckass  MOArOTOBKA  3aKJIKOYAaETCsl B HEMOCPEICTBEHHOM

JACATCIIBHOCTBIO.

4.2. Conep:xxanue pa3iejioB U TeM JEKIIMOHHbIX 3aHATHH

Copepxanre pa3felioB U TeM JIEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 3.

Tabmuma 3 - ConepxaHue pa3aesioB U TEM JICKIIMOHHBIX 3aHATUH

BBITIOJTHEHUH
00y4aroIMMUCS OIpPENEICHHbIX TPYAOBBIX (YHKIUH, CBSI3aHHBIX C Oyayuiel npodeccunoHalibHOM




HOMep pa3aciia HazBanue u COACPIKAHUC PA3ACJIOB U TCM JICKITUOHHBIX 3aHATHH

1 Hpunnun P.  Jlanmayspa. OOpaTumble BBIYUCIEHUSA. AKCHOMBI
KBaHTOBOM  MEXaHUKH. MaremaTudecKud  amnmapar  BEKTOPOB
THJILOEPTOBA MPOCTPAHCTBA.

2 Kybur, omHo- m 1Byx-KyOuTOBBIE cXeMbl. [lomHblii HaOOp TeWTOB.

KBaHTOBBIE CXEMBI: YCIOBHBIE OIlEpalUH,
cocrostHuil. Anroputm Jloitua — .KBanToBoe npeodpazoBanue dypoe.

CO3aHUC 3allyTaHHBIX

3 IIporokon KBaHTOBOM TEJICIIOPTALAH. KBantoBoe cKaThe
nauHbIX. Kpunrorpadgudeckue nmporokoisi BB84 u B92.
4.3. IIpakTnueckue (ceMHHApPCKHE) 3aHATHUS

TeMbl MPaKTHYECKUX 3aHATHH U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIUIIE 4.
Tabmuna 4 — [IpakTuueckue 3aHATHS U UX TPYJTOEMKOCTb
N Dopmbl W3 Hux No

o v

0 TeMBI IPAKTHYECKHX MPAKTHUCCKIX Tpyn0eMKOCTb, | TpPaKTHYECKOM paszena
/1 3aHATUN . (1ac) HOATOTOBKH, | qucIum

3aHSATHH
(1ac) JINHBI
VY4eOHBIM IJITaHOM HE MPEIYyCMOTPEHO
Bcero:
4.4. JlaGopaTtopHble 3aHATHSA

Tembl 1Ta00OpaTOPHBIX 3aHATUNA U UX TPYJAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.
Tabnuna 5 — JlabopaTopHble 3aHITHS U UX TPYJIOEMKOCTb

No T N3 Hux No

- JIOEMKOCTb . | Ne paznena
HaumenoBanue naboparopHbIX paboT Py > |IPaKTHYCeCKON JTUCITATIIA
n/m (uac) MMOATOTOBKH, HEL
(dac)
Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO
Bcero:
4.5. KypcoBoe npoexTupoBanue (padora)
Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO
4.6. CamocrosiTeqibHast padoTa 00y4arouXcst

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0uIe 6.

Tabmuua 6 Buasl caMocTosITeIbHON paboTHl U €€ TPYJ0EMKOCTh




Bun camocrostenbHO# paboTh BIC;ZI;O’ Cemectp 2, yac
1 2 3 4
N3yuenue TeopeTnueckoro MaTepuraia
9
nucturinabl (TO)
ITonroroBka K TeKyLieMy KOHTPOJIIO 10
ycneBaemocTH (TKY) 10
IloaroroBka K MpoMeKyTOYHOU 10 10
atrectauuu (I1A)
Bceero: 29 29

5. IlepeueHb y4eOHO-MeTOAMYECKOTO 0OecIeYeH sl AJIl CAMOCTOATEIbHOMI

padoThI 00y4YarOUIUXCH 10 JUCHUILIHHE (MOXYJII0)
y‘le6H0—MeTO,Z[I/I‘{eCKI/Ie MaTCpHaJIbl JJIsA CaMOCTOSITENLHOMN pa6OTLI 06yqa}01unxc;1 YKa3aHbl B

n.a. 6-11.

6. IlepeyeHb OCHOBHOW H JONOJHUTEIbHOM JUTEPATYPbI

6.1.

OcHoBHas JiuTepaTypa

[TepeyeHr OCHOBHOM JTUTEPATYPHI IPUBEIEH B TaOIHIIE 7.
Tabnuma 7 — [lepeueHb OCHOBHOM JIUTEPATYyPhI

Mudp

bubnuorpaduueckas ccpiika /
URL anpec

KonudecTBo 2K3eMILIApOB B OMOINOTEKE
(KpoMe 2IIeKTPOHHBIX HK3EMILISPOB)

M..Hunbcen, Y. Yanr KsanToBbie
BBIYMCJICHHS u KBaHTOBas
undopmanus, M.,Mup, 2006r.-824
C.

5 (®0)

3.B.1Inonbckuit AToMHas Gpusuka
1.2.M.,Hayka,1984, 438 ctp.

6(®0)

®.Kaite, P. Jlabmamm, M.,
Beeaenne B KBaHTOBBIC
BeiuncieHusi. M.-Mxesck: HUI]
«Perynsippasi ¥ XaoTH4YecKas

nuHamukay, 2009, 346 ctp.

5(®0)

6.2.

JlonoJiHUTeIbHAS JTUTEpaTypa

[TepedyeHn MOMOTHUTEIBHON TUTEPATYPHI IPUBEICH B TaOIHIlE 8.

Tabnuma 8 — [lepedyeHn HOMOTHUTEIBHON JTUTEPATYPBI

HIudp bubnuorpaduueckas ccpiika/ URL | KonudecTBo 3K3eMIUISIpOB B OMOIHOTEKE
azpec (KpoMe 3JIeKTPOHHBIX SK3EMILIIPOB)
[53(075)] CagenweB U.B - Kypc pusuku dO4), 'C(94), 'CH3(1)
1.1, M.: Hayka ,1989, 350 ctp.
CagenweB U.B - Kypc pusuku DO(4), I'C(91), I'CU3(1)
[53(075)] 1.3, M.: Hayka ,1987, 317cTp.




P.XopH, U.J/[>xoHCOH, MaTpHUHBIi 1 (®O)
ananu3, M. Mup, 655 ctp.

7. IlepedyeHb pecypcoB HH(GPOPMAIHMOHHO-TEICKOMMYHUKANMOHHON CETH

((I/IHTepHeT», HCOﬁXOI[I/IMI)IX AJIS1 OCBOCHMUA JUCIHUIIJINHBI
[lepedens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «HTepHET», HEOOXOAMMBIX

JUTSl OCBOCHHUSI TMCIUIUIMHBI TIPUBEJICH B Ta0mwuIe 9.

Tabmuua 9 — Ilepedenp pecypcoB HMH(OPMAIIMOHHO-TEICKOMMYHHUKAMOHHON cetn «MHTepHeT»,
HEO0XOIUMBIX JUIl OCBOCHMS JUCLUILIMHEI

URL anpec HaumenoBanue

(http://lib.aanet.ru/) bubanorexa I'VAII

8. Ilepeuenb HHGPOPMANMOHHBIX TEXHOJIOTHIA, HCMOJIb3YEeMbIX IIPH

OCYIIECCTBJICHUH Oﬁpa?.OBaTe.]Il)HOFO nmpomecca 1mo IMCIHMIIJINHE
8.1. Ilepeyenn mporpaMMHOro oéecrnevyeHust
[lepeueHp UCOIB3yEMOIO MPOrPaMMHOT0 OOecreueHus npeacrasieH B Tadauie 10.

Tab6numa 10 — [1epedeHp mporpaMMHOTO 0OECTICUCHHS

Ne i/t HaumeHnoBanue

He npenycmoTpeno

8.2. IlepeyeHb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[Tepedens ucnonb3yeMbIx HH(GOPMALIMOHHO-CIIPABOYHBIX CHCTEM Mpe/icTaBlieH B Tabaue 11.
Tabmuna 11 — Ilepeuerp nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHYECKAs1 0a3a, HEOOX0AUMAasA VISl OCYIIeCTBIECHUS

06pﬂ3OBaTeJ'leOFO nmpomoecca 1mo JMCHMILJIMHE
CocraB MaTepuaaIbHO-TEXHUYECKOW 0a3bl peIcTaBlIeH B Tabnwuie 12.

Tabnuma 12 — CocraB MaTepranbHO-TEXHHUECKOM 0a3bl

Howmep ayauropun
Ne n/mt HanmeHnoBaHMe COCTaBHOM 4acTH MaTepHAIbHO-TEXHHUECKON Oa3bl (npu
HEOOXOAMMOCTH)
1 JlexuimoHHast ayAUTOPHUS

10. ®oHa OLEHOYHBIX CPEICTB ISl POBEACHUS IPOMEKYTOYHOM aTTEeCTALMH

00y4aKOIUXCH 10 TUCHHUIINHE
10.1. CocraB (hoH1a OLIEHOYHBIX CPEACTB NpUBeeH B Tabnuie 13
Tabmuua 13 - CoctaB GoHIa OLIEHOUHBIX CPENICTB JUISI IPOMEKYTOUHOM aTTecTaluu




Bun npomexxyTo4HOU arTecTanuu [IpumepHBIii TepedeHb OLIEHOYHBIX
CPEICTB

3auer Cnrcok BOIIPOCOB

10.2. TlepeyeHb KOMIIETEHIIMI, OTHOCSIIMXCS K IUCHUIUIMHE, M 3Tambl UX (OPMUPOBAHUS B
MPOIIECCE OCBOCHHSI 00pa30BaTEIbHON IPOrpaMMBbI ITPUBEICHEI B Ta0HIe 14.

Tabmuma 14 — IlepeyeHb KOMIIETEHIIMA C yKa3aHHEM 3TaloB WX (OPMUPOBAHHUS B IPOIIECCE
OCBOEHUs1 00pa30BaTEIbHON POrpaMMBbl

Otansl OPMHUPOBAHUS KOMIIETECHIIUN IO
Homep cemectpa JMCLUTUTMHAM/TIPAKTUKaM B IPOLIECCE OCBOCHHS
OIl1

OIIK-2 «roToBHOCTh K MPENOAaBaTENbCKON JAEATEIbHOCTH MO OCHOBHBIM 00pa30BaTEIbHBIM
IIporpaMMam BBICHIETO 00pa30BaHU»

Uctopus u ¢punocodpus Hayku

[lenaroruka BeIcIIero 0Opa3oBaHUs

duznueckre 0OCHOBLI KBAHTOBBIX BBIYUCIECHUN

Hctopus u punocodpus Hayku

Ilenaroruka BeICIIETO 06pa3013aH1/1;1

N[N N —

duznueckre OCHOBLI KBAHTOBBIX BBIYUCICHUN

[IpakThka 1O TOMYYEHUIO TPOPECCHOHATBHBIX
4 yMEHUUH U ompITa  TPO(HEeCcCHOHATHLHOM

JESATENIHOCTH (IleAarornyeckasi)

IIK-2 «cmocoOHOCTE K NPpUMCHCHUIO MCTOAOB MATECMATHUYCCKOI0 HW  AJTOPUTMHYCCKOIO
MOACIIUPOBAHUA IMTPHU PEIICHUHU TCOPETUYCCKUX U IMTPUKIIAAHBIX 3a1a4»

1 Hayunsble uccnenoBanus

1 Opranuzanus quccepTalliOHHBIX UCCIIeI0BaHUM

1 Ddu3nuecknue 0CHOBBI KBAHTOBBIX BBIUMCICHUM

) MaremMaTHUeCKHE METOABl ONTHMH3allud B
Hay4YHOM HCCIIE0BaAHUU

2 Hayunsie nuccnegoBanus
Hayunsble uccnenoBanus

’ [IpuMeHeHne BapHAIMOHHOTO WCYHCICHUS B
HAyYHBIX HCCIIEIOBAHUAX

2 ®u3nuecKrue OCHOBLI KBAHTOBLIX BEIYHCIICHUN

3 Hayunsie nuccnegoanus

4 Hayunsble uccnenoBanus

4 Hayunsble ucciaegoBanust

7 Hayunsblie uccnenoBanus

7 Henunelinpie MaTeMaTHYeCKHUE MOJCIIH
[MpakTnka MO TONY4YEHUIO TPOPECCHOHATHHBIX

7 yMEHUH u OIIBITA npodeccruoHaIbHON
NeATETLHOCTH (HayYHO-HUCCIIeI0BATEbCKas)

8 Hayunsble ucciegoBanust

I[IK-4 «cnocoOHOCTh K TBOPYCCKOMY IIPUMCHCHUIO, PAa3BUTUIO W pCain3allud MATCMATHUYCCKHU
CJIOKHBIX aJITOPUTMOB»

1 duznueckre OCHOBLI KBAHTOBBIX BBIYUCICHUN




10

MareMaTHyecKue MeTOAbl OINTHUMH3ALUU B

2 HAY4YHOM HCCJIEIOBAHUU

) [IpumeneHne BapHAIMOHHOIO MCYUCIEHUS B
Hay4YHBIX MCCJICI0BaHUSIX

2 du3nyeckre OCHOBLI KBAHTOBBIX BEIUMCIICHHUN

5 Hayunsble uccnenoBanus

6 Hayunsie nuccnegoanus

6 Hayunsbie ucciegoBanust

7 Hayunsble ucciaegoBanust

7 Henuuelinpie MaTeMaTU4ECKUE MOJIEIIN
[IpakTnka 1O TOMYYEHUIO TPOPECCHOHATHHBIX

7 yMEHUHI u OIIBITA npodeccruoHaIbHON
JeSTeNbHOCTH (HAyYHO-HCCIIEeI0BATENbCKAS)

8 Hayunsbie ucciaegoBanust

10.3. B kadecTBe KpUTEpUEB OLIEHKH YpPOBHS CPOPMUPOBAHHOCTU (OCBOCHHS) y OOYyHaIOIIMXCS
KOMIIETEHIIMM TpUMEHsETCs IIKana MOAYJIbHO—PEUTHHIOBOW CHCTEMBbl yHHBepcuTeTa. B Tabnuie

15 mnpencrasieHa

KOMIIETECHIIU .
Tabmuma 15 —Kpurepuu onenkn ypoBHsi chOpMHUPOBAHHOCTH KOMITCTCHITHI

100-6annpHass u 4-0aypHas IOKajdbl MJII OLEHKH CGHOPMUPOBAHHOCTH

O1ieHKa KOMIIETEHIIUHA

100-

4-0amnpHas XapakTepuctuka chOpMUPOBAHHBIX KOMITETEHIUI
OamibHast
Ikana
IKana
- oOyuaromuiicss riayOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHa,
- YBEpPEHHO, JIOTHYHO, TIOCTIE0BATEIbHO U TPAMOTHO €T0 M3JIaraer;
- ONUpasCh Ha 3HAHUS OCHOBHOM M JOMOJHUTEIBHON JIUTEpaTypHl,
85<K<100 COTIHAROY o oho MIPUBSA3BIBAET YCBOCHHBIE HAYUHBIE MOJOKEHHS C MPAKTUYECKOU
(GATICHOY 1 eqrenbHOCTBIO HaIpaBJICHUS,
- yMeJi0 00OCHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIC UM HJICH,
- JIeaeT BBIBOJIBI U 0000IICHUS;
- cBOOOJTHO BIIaJICET CUCTEMOM CeIMaTu3UPOBAHHBIX MOHSATHI.
- 00y4aroImuiics TBEPIO YCBOUJI TPOTPAMMHBIN MaTeprai, rpaMOTHO U
MO0 CYHIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAaHUS OCHOBHOU
JUTEPATYPBHI,;
- HE JIONYCKAET CYIIECTBEHHbIX HETOUYHOCTEH;
70<K<84 (XOPOIIO» . _ YBA3BIBAET YCBOEHHBIE 3HAHUS C INPAKTUYECKON JEATEIbHOCTHIO
«3a4TEHO» HATPABIICHYA;
- AprYMEHTHPYET Hay4YHbIE MOJ0KEHHUS;
- IenaeT BBIBOJBI U 0000IIEHUS;
- BJIQJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHHN.
- 0o0y4armuics YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua
M0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHHS TOJIHKO OCHOBHOMU
JUTEPATYPBHI,
«YIOBIETBO- | - JIOMYCKAaeT HECYIIECTBEHHbIE OITMOKH U HETOUHOCTH;
55<K<69 PUTEIBHO» | - WCTIBITHIBAET 3aTPYJHEHHUS] B NMPAKTHYECKOM MPUMEHCHUHM 3HAHUUN
«3a4TEHO» | HAIPABJICHMUS;

- ¢1a00 apryMEeHTHPYET HayuHbIe MOJI0KEHNUS;
- 3aTpyAHsieTcs B pOpPMYJIMPOBAHUH BBHIBOJOB U 0000IEHUI];
- YACTUYHO BJIA/IEET CUCTEMOH ClieUaIu3UPOBAHHbBIX TOHITUH.
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- O6yLI8.IOH_II/II710ﬂ HC YCBOUII 3HAYUTEIBLHON 4YacTu nporpaMmMHOTO

MmarepHaa,
«HEYJIOBJIETBO| -  JIOMYCKAeT CYLIECTBEHHbIE OWIMOKM W  HETOYHOCTH  IpH
K<s4 PHUTEIBHO» | PACCMOTPEHHUH MPOOJIEM B KOHKPETHOM HAIPaBJICHUU;

«HE 3aYTEHO» | - UCIIBITHIBAET TPYTHOCTH B MPAKTUIECKOM IPUMEHEHUHU 3HAHUN;
- HE MOKET apTryMEHTUPOBATh HAyYHBIC TIOJIOKEHUS;
- He OPMYJIMPYET BBIBOJIOB U 000OIICHHH.

10.4. TumnoBble KOHTPOJIbHBIE 3aJaHUS WJIK UHBIE MaTepUaJIbL:
1. Bompocs! (3agaun) [uist ok3ameHa (tadmuma 16)

Tabnuna 16 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne n/m [lepeuens BompocoB (3a7a4) A7 SK3aMeHa

Y4eOHbBIM MJIaHOM HE TPEAyCMOTPEHO

2. Bonpocs! (3agaun) s 3auera / nuddepeniimpoBanHoro 3adera (tTabdnuma 17)
Ta6muma 17 — Bonipocs! (3amaun) m1s 3aueta / nudd. 3auera

1 [TpoGneMbl MEKPOIJIEKTPOHUKH

2 [Ipunnun Jlannayaspa

3 JoxkazarenbcTBO npuHuMna Jlanmayspa

4 [Ipsamoe 3xcriepuMeHTaIbHOE MOATBEPKICHUE TpuHIKNa Jlanaayspa
5 Jlorndeckast HeOOPaTUMOCTh

6 O BO3MOXXHOCTH OOPAaTUMBIX BBIYUCIICHHH

7 Teopema bennera

8 K Bompocy o peanuzanuu oOpaTUMOTo KOMITbIOTEpa

9 ['up6epToBO N-MEpHOE MPOCTPAHCTBO

10 Anre0Opa MaTpuil

11 O6o3nauyenus upaka

12 JIuHeiiHbIe onepaTopel

13 MarpudHoOe NpeCcTaBIeHUuE ONepaToOpoB

14 [Ipeacrasienue onepaTopoB ¢ UCHOJIB30BAHUEM TEH30PHOTO TPOU3BEICHUS
15 OyHKIHH ONIepaTopoB

16 Ten3opHoe Npou3BeAEHNE TPOCTPAHCTB

17 AKCHOMBI KBAaHTOBOW MEXAHUKH

18 CocraBHbIE cUCTEMBI. AKCOMa 00 0OOBETMHEHNHU CUCTEM
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19 KBaHTOBbIE KOMIIBIOTEPHI — YHUBEPCAJIBHBIE KBAHTOBBIE MOJCIINPYIOIINE YCTPOHCTBA

20 MoXXHO 1M MOAENUPOBAaTh KBAaHTOBBIE CHCTEMbI BEPOSITHOCTHBIM OOpa3oM Ha
KJIACCMYECKOM KOMIIbIoTEpE?

71 OkcriepuMeHT AnaHa Acrieka ¢ KoppenupoBaHHbIMU GpoToHamu. HepaBercTBo J[>xoHa
bemna

22 KBanTtoBbIil koMnbroTep PeitHMana

23 Ky6ut. OcHOBHBIE CBEICHUS

24 CocTraBHbBIE CUCTEMBI

25 3anyTaHHbIE COCTOSIHUS

26 [Ipumepsl COCTaBHBIX CUCTEM

27 N3mepenue kyoura

28 CwmenanHble cocTosiHUSL. MaTpulia III0THOCTH

29 KBaHTOBbIE TOTMYECKUE ITIEMEHTHI — OJTHOKYOUTOBBIN IIEMEHT

30 JIByXKyOHUTOBBII 3JIEMEHT. Y CIIOBHBIC OTIEpaIlin

31 YHuBepcanbHbIi HA0OpP KBAaHTOBBIX 3JIEMEHTOB

32 Peanu3anus uamMepeHnii B KBAHTOBBIX CXE€Max

33 BeposiTHOCTHBIN M KBAHTOBBIM AJITOPUTMBI

34 bricTpble BbIUMCIIEHNS] HA KBAHTOBOM KOMITbIOTEpE. Anroputm Jloitua

35 Aunroputm Jloitua — J[xo3ca

36 .
AnroputMm CaiiMoHa

37 AusroputmM ['poBepa

38 KBaHTOBas MI0THAS KOAMPOBKA

39 [IpoTokon Tenenopranuu

40 [Iporoxon kBaHTOBOM Kpunrorpapuu BB84

41 [IpoTokon kBaHTOBOM Kpunrtorpapuu B92

3. Tembl u 3amaHue 1Jid BBIIOJHEHHS KYpCOBOM pabOThl / BBINOJIHEHHUS KypPCOBOIO IPOEKTa

(Tabmmma 18)

Tabmuua 18 — IlpumepHbIii mepeyeHb TeM M BBINOJIHEHUS KYpPCOBOW padOThI / BBINOIHEHUS
KyPCOBOTO IPOEKTA
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Ne 1/ [IpumMepHbIii IepedeHb TeM Ui BBIOJIHEHHs KypCOBOW pabOThI / BBITOJIHEHUS
o /i
KypCOBOI'O IIPOEKTa

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4. Bonrpocsl JuIst TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMK MIPU TeCTUpPOBaHUU (Tabnuima 19)

Tabmuua 19 — [IpuMepHbIil TepedeHb BOPOCOB /ISl TECTOB

Ne i/m IIpuMepHBIii TIepedeHb BOIIPOCOB U1 TECTOB

VY4eOHBIM MJIAHOM HE IPETyCMOTPEHO

5. KoHTponbHbIEe U TpaKTHYECKHE 3a/1a4H / 3a/1aHus 1o quciuiuinne (Tadnuma 20)
Ta6muma 20 — [TpumepHbIi TepedeHb KOHTPOJIbHBIX U MPAKTHYECKHUX 3a/1a4 / 3aJIaHui

Ne n/m [IpumepHBIii nepeueHb KOHTPOJIBHBIX U MPAKTUUECKUX 3aja4 / 3aaHui

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

10.5. Meroauueckue MaTepHaIbl, ONPENEISAIOIINE MPOLEAYPhl OLCHUBAHUS 3HAHWUN, YMEHMIA,
HaBBIKOB U / WM OTIBITA ACATENBHOCTH, XapaKTEPU3YIOLINX 3TaIbl (POPMUPOBAHUS KOMIIETEHIIHH,
conepskarcs B [lonoxkenusx «O TeKyleM KOHTpOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTaluu
cryaeatoB I'YAII, oOyuwaromuxcs mo mporpamMmmaM BbICHIEr0 00pa3zoBaHMs» U «O MOJYJIBHO-
PEUTHHTOBOM crcTeMe OLIEHKH KayecTBa y4eOHOoM paboThl cTyieHToB B ['Y Ally.

11. MeToauveckue yKa3aHus sl 00y4alOUIMXCS M0 OCBOCHUIO M CHUTIIUHBI

HGJ'II)IO AUCHUIIIIMHEI ABJIACTCA — IMOJTYYCHHUE CTYACHTAMU HCOGXOILI/IMLIX 3H21HI/II>1, yMeHI/II\/JI n

HaBBIKOB B 00JIaCTH KBAHTOBBIX BLI‘-IHCHGHHIZ, B T.4. KBQHTOBOU KpI/IHTOI‘pa(I)I/II/I.

MeTtoauyeckue yKazaHusi Ajs 00y4alOUIUXCH M0 OCBOCHHIO JIEKIIHOHHOT0 MaTepuaJia

OcHOBHOE Ha3Hau€HUE JIEKLIMOHHOIO MaTepHalia — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riry0oKoe U SICHOE U3JIoKeHHe yueOHoro matepuaina. HaznaueHue coBpeMeHHO JIEKIIUHU B paMKax
JUCHUIUIMHBI HE B TOM, 4YTOOBI IMOJY4YUTh BCIO HH(OpPMalNMIO MO TeMe, a B OCBOCHUU
(byHIaMEeHTaIBHBIX MPOOJIEM TUCIUILTMHBI, METOIOB HAYYHOT'O TIO3HAHUS, HOBEHUIIINX JOCTHKCHUN
HayyHOM  MblciM. B yueGHOM  mporecce  JIEKIMsS — BBINOJHSIET  METOAOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U HMH(OpMAMOHHYI0 (GYHKUMHU. JIeKIs pacKkpblBaeT MOHATUHHBIN ammapaT
KOHKpPETHOW 005IacTH 3HaHudA, €€ MpoOJeMbl, JaeT IeIbHOE MPEJICTaBICHUE O IUCHUIUIMHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMH JIUCLHUIUIMHAMH.

[T1aHupyeMbl pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMCS JIEKIIMOHHOTO MaTepuaa;

— MOJY4YCHHC COBPCMCHHBLIX, LCIIOCTHBIX, B3aWMMOCBA3AHHbBIX 3H3HPII>1, YPOBCHBb KOTOPBIX
OIIPENEACTCS UEIeBOM YCTAaHOBKOU K Ka)K0W KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO C MPENOABATEIEM;
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— pa3BuTHEe  MpodeccCHOHATBHO—JENOBbIX  KayecTB, JIIOOBM K  MIpeaMeTry U
CaMOCTOSTENIBHOI'O TBOPUYECKOTO MBILIICHUS.

— MOsiBIE€HUE HEOOXOAMMOT0 HHTEpeca, HE0OX0IMMOTO AJIsi CAMOCTOSITEIbHON paboThl;

— TOJY4YEHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKU U O MPOTHO3E
UX pa3BUTHA Ha ONMKalIIue TOIbI;

— HAy4YyuTCsl METOJIWYEeCKH o0O0pabaThiBaTh MarTepuasl (BBIICTSATH TJIABHBIE MBICIA U
MOJIOKEHUSI, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMUHBIX (DOPMYIUPOBKAX);

— TOJy4YeHHE TOYHOTO MOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI ~ MaTepUall MOXET  CONPOBOXKAATHCS ~ JIEMOHCTpalMed  CllaiiloB |
UCIIOJIb30BAaHUEM  pa3JaTOYHOro0 MaTepuana IpU NPOBEACHUM KOPOTKHUX JUCKycCHM 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATUK 110 AUCIMILIUHE.

Metoauueckie yka3zaHus K JIEKIMOHHBIM 3aHATHUAM IPUBEICHBI B Y4E€OHOM MOCOOUU

[Tpununko B.K ®usznyeckre 0CHOBBI KBAaHTOBBIX BburcieHui. Yacts 1. 2015.

MeTtoauyeckue yka3aHusi 1Jisi O0OY4YAIOIIMXCS MO MPOXOKAEHHIO CAMOCTOSTEILHOM
padoThI

B xoje BBITIOJIHEHHS] CaMOCTOSITEILHOM PaOOTHI, 0O0YUYaIOIIUICS BBITIOTHIET paboTy O
3aJIaHUI0 U TP METOJAMYECKOM PYKOBOJCTBE IMPETojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTusl.

Jnst oOydarommxcss 1Mo 3a04HOM (opMe O0O0ydeHHUs, CaMOCTOSTENbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mnporecce BBIMONMHEHHUS CaMOCTOATENbHOW paboThl, y oOydwaromierocs GopMupyercs
1enecoo0pasHoe MIaHupoBaHue pabovyero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHHUS U
HABBIKU B YCBOSCHUH M CUCTEMATH3aI[UU MPHUOOpETaeMbIX 3HaHM, 00ecreunBaeT BEICOKHI YPOBEHb
YCIIEBAEMOCTH B TIEPUO]T 00yUEHHsI, TOMOTAET TOJIYyYUTh HABBIKH IMOBBIIEHUS TPO(HECCHOHATLHOTO
YPOBHS.

MeToauveckuMl  MaTepuaiamH, HaIPABJISTFOIINMUA CaMOCTOATENbHYI0  paboTy
00yJaronuXxcst sIBISIOTCS:

—  y4eOHO-MeTOAMYECKUN MaTepua Mo AUCUUILINHE;

—  METOJMYECKHE YKa3aHHUs [0 BBIIOJIHEHNIO KOHTPOJIbHBIX paboT (17151 00yyaronmxcs mno
3a04HOU (popMe o0yueHus).

MeToanuyeckne yKa3aHusi Il O0y4alIIMXCH IO TMPOXOKIEHHUIO MPOMEKYTOYHOM
arrecTaluu

HpOMe)KYTO‘-IHaH aTTecranusa 06y11a}0n11/1xcsl npeaycMmaTpmuBacT OIICHUBAaHHUEC
MPOMCIKYTOYHBIX W OKOHYATCJIBHBIX PC3YJILTATOB 06y‘I€HI/I$I 10 OUCHUITIINHE. Ona BKIIIOYAeT B
cebst:

— 3a4eT — 3T0 ¢opMa OLEHKHU 3HAHUMU, MOITYUYEHHBIX OOYHAIOIIMMCS B XOJl€ H3yUeHUs
y4eOHOM AMCUMIUIMHBI B IIEJIOM WJIM MPOMEXKYTOYHAs (M0 OKOHYAHUHM CEMECTpa) OlEHKa 3HAHUM
06yqa101u1/1Mc;1 MO OTACIBHBIM pa3acjiaM JUCHUIIINHBI C aTTeCTaL[HOHHOP'I OLIGHKOfI «3a4YTCHO» UIIN
«HE 3a4TCHOY.

Cucrema OIICHOK NpH NPOBEICHUH MPOMEXKYTOUHOM aTTecTalluu OCYIIECTBISETCS B

COOTBETCTBUU ¢ TpeOoBaHusiMu llomoxkenuit «O TeKylmieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOH aTrTectanuu cryaeHToB [YAII, oOyuarommxcs MO MpOrpaMMbl  BBICHIETO
oOpazoBanusi» u «0O MOAYIbHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4yeOHOH paboThl
ctynentoB B 'Y Aly.
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