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“YTBEPXIOAKD”
JEKAH ¢To
K.p-M.H. Kopenb N. U,

OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
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Bnageney: K.d-m.H. Kopenb L. N.
CpoK AelicTBUA: He orpaHnyeH

Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

OCHOBBI KBAHTOBbBIX BbIYHCJICHHMI

ObpasosatesnbHas nporpamma: 16.03.01 TexHuueckas gpusnka, Npoub: NHTENNEKTYyalbHble
reo(hn3nNYecKme CUCTEMbI B HEPTEra3oBOM NHAYCTPUM

Kypc: 3 4, cemecTpbl : 6 7
PU3NKO-TEXHUYECKUI (DaKy/bTET,

No

Bup gesitenbHOCTU

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

Jlekymu, yac.

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO thopMe, yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CamocTosiTenbHas paboTa, yac.

12

Buabl camocTosTeNbHOI paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum

CemecTtp
6| 7
3 |3
108] 108
41 |43
0 |0
34 |34
0 |0
0 |0
10 |20
2 |2
5 |7
67 |65
P |KP
3 |3

Hosocnbupck 2022



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLEro obpasoBaHuMs NO HanpasneHuo (cneynanbHocTu): 16.03.01 TexHUYecKkas puanka

& OC BBefeH B aeinctame npmkasom Ne696 ot 01.06.2020 r. , gata ytBepxaeHms: 08.07.2020 .

MecTo AucuMNAKHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, hopmmpyemas y4acTHUKaMi 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTh): 16.03.01 TexHMYeckas (msmka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

NC, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[OLEHT, K.(b-M.H. MupowiHuyeHko W. b.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadegpoi Ensuos U. H.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-1.B/HA CnocobHOCTb NPOBOANTL (DyHAAMEHTa/IbHbIE Y NPUKIaAHbIE UCCef0BaHUA B
KOMMETEHLIMK 06/1aCTN reoPr3NYecKUX MeTOA0B MONCKA NOME3HbLIX MCKONAeMbIX

MK-1.B/HA. 1 NmeeT npefcTaBneHne 0 BeAyLMX TEXHOMNOTUAX U METOAMKaX B 06/1aCTH
NpoBeAeHNS 3KCNEPUMEHTaIbHOM U HaYYHO-UCCNEe0BaTeNbCKON LeATeNIbHOCTM B 061acTy
reousvkm

2. Tpe6oBaHunss HI'TY K nnaHupyemMbIM pesysibTaTam 00y4YeHWsi, COOTHECEHHbIM C

NHANKATOPaMM OCTUXKEHNS] KOMMETEHL Wi

Tabnuua 2.1

NHANKaTOPbl AOCTVXKEHUS] KOMMETEHLMIA

PesynbtaTbl 06yyeHns

dopMbl opraHmnzaumm
3aHATUN

IIK-1.B/HA. 1 Umeet npeacTaBiieHde 0 BeyNIUX TEXHOJIOTHSIX H MeTOTHKAX
B 00/12CTH NPOBe/IeHUsI IKCIIEPHMEHTAIBHONH U HAYYHO-HCC/Ie{0BATeIbCKOI

JAeATCJIbHOCTH B o0sacTu reo<]m3mcn

0 MPUHLMMNAX NOCTPOEHNS KBAHTOBbBIX KOMMbIOTEPOB, O (yHAaMEHTa/IbHbIX
NPUHLUMMNAX KNaCCUYECKUX U KBAHTOBbLIX BbIUMCIEHUI, 06 OCHOBHbIX KBAHTOBbIX
anropuTMax, 0 KBaHTOBOI TEOPUM CBA3M 1 MH(OoPMALUM

MNpakTnyeckme 3aHATUS;
CamocTosTeNbHas paboTa

YHMBEPCa/IbHbIE KBAHTOBbIE CXEMbI N BEHTU/TN

MNpakTnyeckme 3aHATUS;
CamocTosTe/lbHas paboTa

3. CopepykaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1

TeMbl NPaKTUYECKNX VIsHuxe | o VHavkaTop!
parery Uace! |(opue npair. | (SSIRERE | gocrikenna | YueGHas [1EATeNbHOCTb
SaHATN MnoAr., vac. | komneTteHunii
CemecTp: 6

AvpakTnyeckas eanHmua: ®yHaaMeHTas/lbHble MOAENN BbIYMCIEHWIA

1. dyHpameHTaNbHbIE MOAEN MK-1.B/HA.

o 4 2 0 peLleHne TUMOoBbLIX 3aau
BbIYMCNIEHNN. 1
2. BbluncnurtensHole Mogenu.
MaLunHa TbopUHra.
MatunHHasa apugmeTrKa. A 0 0 MK-1.B/HA. O6cyKaeHMe MaTeprana
O6paTHble Kofpl. Slornyeckme 1
CXEMbl, 3/IEMEHTbI /IOTNKWU.
O6paTrMble BbIUYMCNIEHNS.
3. BbluncnuTesibHble MOJENN. 4 2 0 ﬂK-l.F/HA. PeLLieHWe TUNOBLIX 3a4a4
4. leMoH MakcBsenna.
SHTpONWS 1 NHopMaLUS. i
Teopus LLleHHOHa 5 0 0 MK 1'1B/HA' O6ecyxaeHne matepuana
(MaTemaTmyeckas Teopus
CBA3N).
5. lMocTynatbl KBaHTOBOW 5 0 0 MK-1.B/HA. OBCyaeHme MaTeprana
MexaHUKn. Kyoutbl. 1

AvpakTnyeckas eanHmua: KBaHTOBbIE CXeMbl U BEHTUMN




2. KBaHTOBbIE CXEMbI.
" MNMK-1.B/HA.
OpfHOGMTOBbIE AENCTBMS. 4 2 1 PeLLieHWe TUMNOBLIX 3a4a4
M3amepeHuns.
7. YHVBepca/lbHble KBaHTOBbIE MK-1.B/HA.
4 2 PeLLieHWe TUNOBLIX 3a4a4
BEHTUN. 1
9. BbluyncnuTe/IbHbIE MOAENN MK-1.B/HA.
4 2 PeLLieHWe TUMNOBbIX 3a4a4
Ha KBaHTOBbIX BEHTU/IAX. 1
CemecTp: 7
AupakTryeckas egnHuua: KBaHTOBbIe anropuTmbl
10. BbluncnutenbHas
CNOXHOCTb. ACMMMTOTUYECKASA MK-1.B/HA.
6 4 PeLLieHWe TMNOBLIX 3a4a4
CNOXHOCTL. Knaccebl 1
C/TI0XKHOCTW.
11. KBaHTOBbLIE a/ITOPUTMBI.
Knaccuyeckme BblUUCIEHUSA HA MK-1.B/HA.
8 6 PeLLieHWe TUMNOBbIX 3a4a4
KBAHTOBOM KOMIMbHOTEPE. 1
KBaHTOBLIN Napanienvsm.
12. KsaHTOBOE
npeo6pasoBaHme Pypbe 1 ero MK-1.B/HA.
6 4 06CyXXieHVEe TEMbI
ncnonb3oBaHue. KBaHTOBLIE 1
anropuTMbl MOUCKA.
13. MprHUMNbI (N3NYECKOl
PUHLAMb & MK-1.B/HA.
peann3alnn KBaHTOBbIX 4 2 1 obcyXaeHve TeMbl
KOMMbIOTEPOB.
AnpakTndeckas egnHuua: KBaHToBas CBA3b 1 Kpuntorpapus
5. KBaHTOBas CBA3b.
KBaHTOBas Teopus
nHpopmaumm. Cxartune MK-1.B/HA.
(hopmaly 2 0 O6eyxaeHNe maTeprana
JaHHbIX. Knaccnyeckas 1
NH(OpMaLMA B KBAHTOBbIX
KaHasiax.
6. KBaHTOBbIE KOAbI MK-1.B/HA.
2 0 O6eyxaeHNe maTepurana
KOPpPeKL 1M OLWn6OK. 1
14. KaHTOBaa KpunTorpagus.
KBaHTOBBbI KN4 1 Nepeaaya
PeA MK-1.B/HA. |O6cyxaeHve TeMbl,
KBAHTOBOr O K/oua. 6 4
o 1 peLLeHve TUNOBLIX 3a4ay
MpoTOKO/bI KBAHTOBOW
Kpunrorpaguu.
3.1 NpakTnyecKas NoAroToBKa
Tabnuua 3.2
No TeMb! 3aHSTUI ®opwmbl opraHusauum | CofepxaHue NpakTUYECKOW NOATroTOBKM
(Bnabl pabor)
1 dyHaameHTa bHble MOLENN BbIYUCAEHUIA. Mp BbInonHseT cnepytoLLme Bubl paboT:

peLleHNne TUMOBbIX 33434

2 BbluMCnUTENbHbIE MOJENM.

Mp

BbINoMHSET cefytolve Bkl paboT:
peLLeHMe TUMOBLIX 3334

3 KBaHTOBble cXeMbl. OJHOGUTOBLIE AelicTBuA. | Mp

MN3mepeHus.

BbINonHseT crefyoLye Buabl paboT:
peLLeHne TUMOBbIX 333y

4 YHuBepcasibHble KBaHTOBbIE BEHTU/IN. Mp

BbINOMHSET cedytoLine BUfbl pa6oT:
peLLieH1e TUNOBLIX 33434

5 BbluncnuTesibHble MOAEN Ha KBAHTOBbIX Mp

BEHTUAX.

BbINONHAET cneytoLme Buabl paboT:
peLLieHe TUNOBbIX 3aa4

6 BbluncnntensHas CoXHOCTb.

C/TIOXXHOCTHW.

ACMMNTOTUYECKAA CNOXHOCTL. Knaccol

Mp

BbINonHsET cneaytoLme Buabl pa6oT:
peLLeHVe TMMOBbIX 3agau




7 KBaHTOBbIE anroputmbl. Knaccuyeckue Mp BbInonHseT cnefytoLLme bl paboT:
BbIYMC/IEHWA HA KBAHTOBOM KOMMBIOTEpE.
KBaHTOBbIV Napanienivsm.

8 KBaHTOBOE NpeobpasosaHue dypbe 1 ero Mp BbINonHAET cnepytoLme Buibl pabot:
ncnonb3osaHue. KsaHTOBbIE anropuTMBbI peLUeHue TUMOoBbIX 33a4
nowmcka.

9 MpUHUMMbI Pr3NYECKOl peanu3aLum Mp BbInonHseT cnefytoLLme bl paboT:
KBaHTOBbIX KOMMbIOTEPOB. peLleHme TUMOBbIX 3334

10 |KsaHTOBas KpunTorpagus. KeaHToBbIi Kntou|Mp BbINonHseT cnepytoLLme Buabl pabor:
¥ nepejayva KBaHTOBOIO K/toya. MpoToKOoNbI peLUeHue TUMOBbIX 33a4
KBaHTOBOW KpUNTorpahmm.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHAKaTOpb Yacbl Ha Uackl Ha
Ne Buabl caMocTosATe/IbHOM paboThl [LOCTKEHNS
< |BbIMO/IHEHWE [KOHCY/IbTaL U
KOMIMETEHLUWI
CemecTp: 6
1 |Pr3/Pegepar MK-1.B/HA.L |27 2

peLueHwue 3aad, NogpobHas nHhopmaums npueeeHa B npunoxkeHmn Ne7 @ Mnbuues E. B. KBaHTOBas
NH(OpMaTNKa N KBaHTOBbIE GUTbI HA OCHOBE CBEPXMPOBOAHWKOBBIX [PKO3e(DCOHOBCKMUX CTPYKTYP :
[yuebHuk] / E. B. Unbuues, A. C. MpuHbepr. - HoBocnbupcek, 2013. - 170, [1] c. : wn., Tabh.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000182651 Mnbuues E. B. nemMeHTapHble OCHOBbI
KBAHTOBbIX BbIMMCNEHNIA. YNIPaXKHEHMS U 3afa4n : yuebHO-MeToamnYeckoe nocobue / E. B. Nnbnyes, A. T.
MpuHGepr ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupcek, 2014. - 24, [3] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000207536

2 |MoprotoBka K 3aHATUAM |FIK-1.B/HA.1 |20 1

MOBTOPEHWE TeopeTnyeckoro matepuana: Vnonyes E. B. KBaHTOBas MH(pOpMATMKA 1 KBAHTOBbIE OUTbI Ha
OCHOBE CBEPXNPOBOAHNKOBbIX MKO3ePCOHOBCKUX CTPYKTYP : [yuebHuk] / E. B. Mnbuues, A. C. MpuHGepr. -
Hosocnbupck, 2013. - 170, [1] c. : vn., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000182651 Mnbuues E. B. 9neMeHTapHble OCHOBbI KBAaHTOBbIX
BbIUYMCNEHWNIA. Y NpaXKHEHNA U 3adaun : y4ebHO-MeToanYeckoe nocobue / E. B. Vnbuues, A. . 'puHGepr ;
HoBocmb. roc. TexH. yH-T. - HoBocnbupck, 2014. - 24, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000207536

3 |I'Io,u,r0TOBKaKaTTeCTau,V|M |FIK-1.B/HA.1 20 2

MOBTOPEHVe TEOPETUYECKOrO MaTepuana, NogpobHas HpopMaums npuseseHa B NpuioXxeHnm Nob :
Wnbnues E. B. KBaHTOBas MH(OpMaTUKa U KBaHTOBbIE GUTbI HA OCHOBE CBEPXMPOBOAHMKOBbIX
KO3e(PCOHOBCKUX CTPYKTYP : [yuebHuk] / E. B. Unbuues, A. C. MpuHbepr. - Hosocnbupcek, 2013. - 170,
[1] c. : wn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000182651 nbnues E. B.
AneMeHTapHble OCHOBbI KBAHTOBbIX BbIYMC/EHWNIA. Y TIPaXXHEHNS 1 3a4a4u : y4e6HO-MeTOAMYecKoe nocobume
/ E. B. inbnues, 9. I". MpuH6epr ; HoBocK6. roc. TexH. yH-T. - HoBocnbupcek, 2014. - 24, [3] c. : un.. -
Pexxkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000207536

Cemectp: 7

1 |Kypcosas paota IMK-LB/HA1 |30 4

, N0Apo6Has nHhopmaums npueeeHa B npunoxkeHnn Ne5 : Mnbuues E. B. KBaHToBast MHhopMaTuKa
KBaHTOBbIE 6UTbI HA OCHOBE CBEPXMPOBOAHMKOBBIX [)KO3e(DCOHOBCKMNX CTPYKTYP : [y4ebHMK] / E. B.
Wnbunues, A. C. MpuHbepr. - Hosocmbumpck, 2013. - 170, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000182651

2 |ﬂ0,qr0TOBKaK3aHﬂTMHM |FIK-1.B/HA.1 |15 |1

MOBTOPEHWE TeopeTuyeckoro matepuana: Mnouyes E. B. KBaHTOBas MH(pOPMATMKA 1 KBAHTOBbIE OUTbI Ha
OCHOBE CBEPXNPOBOAHNKOBbLIX MKO3eCOHOBCKUX CTPYKTYP : [yuebHuk] / E. B. Unbuues, A. C. MpuHGepr. -
Hosocubupck, 2013. - 170, [1] c. : vn., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000182651 Mnbuues E. B. 9nemMeHTapHble OCHOBbI KBaHTOBbIX
BbIUYMCNEHWNIA. Y NpaXKHEHNA U 3adaun : y4ebHO-MeToanYeckoe nocobue / E. B. Vnbnues, A. . 'puHGepr ;
HoBocmb. roc. TexH. yH-T. - HoBocnbunpck, 2014. - 24, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000207536




3 | MoAroToBKa K aTTecTalmm

INK-LB/HA.L |20

2

MOBTOPEHME TEOPETUYECKOrO MaTepuana, NnoApobHas MHpopmMaums npruseLeHa B NPUIoKeHnun Ned :
Wnbnues E. B. KBaHTOBas MH(oOpMaTUKa U KBaHTOBbIE 61Tbl HA OCHOBE CBEPXMPOBOAHMKOBbIX
[PKO3e(hCOHOBCKMX CTPYKTYP : [y4ebHuK] / E. B. Mnbnues, A. C. MpuHbepr. - HoBocnbmpck, 2013. - 170,
[1] c. : vn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000182651 Nnbuues E. B.
AneMeHTapHble OCHOBbI KBAHTOBbIX BbIYMC/EHWIA. YTIPaXXHEHWS 1 3a4auu : y4e6HO-MeTOAMYecKoe nocobme

/ E. B. inbnues, A. I". FpuH6epr ; HoBocK6. roc. TexH. yH-T. - HoBocnbupcek, 2014. - 24, [3] c. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000207536

3.3 TexHonorusa oby4eHns

[nsi opraHn3aLmmy U KOHTPO/IS CaMOCTOATENbHON PaboThbl 06YYatOLLMXCS, a TaKXKe NpoBeeHUs

KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmayMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Cpejia 3n1eKTpOHHOro 0byyeHus HI' TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHus HI'TY
KoHTponb e-mail; Cpejia 3aneKTpoHHOro 0byyeHus HI' TY

PasmeLLieHne y4eGHbIX

e-mail; 36C
maTepuranos

4. NpaBuna aTTecTaumm 0byyaroLmMxca no AUCUUMINHE

[na aTTecTaymm obyvatoLmMxcs No AUCUUNINHE UCNO/Mb3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LKane n 15-ypoBHesor ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 4.1.

Tabnuua 4.1
OLieHVBaeMble BU/lbl A€ATE/IbHOCTY 06yYatoLLIMXCS 'g/law]'] MakcumasbHbIli 6an
CemecTp: 6
IIpaxmuueckue 3anamusi: 15 30
PI3/Pegepam: 15 30
Oxzamen: 20 40
CemecTtp: 7
IIpaxmuueckue 3auamusi: 15 30
Kypcosas paboma: 0 100 (8 cocmas 6annos 3a
KP)
Oxzamen: 20 40

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3aB/ISEMbIM TPEOOBaHMAM K

pes3ynbTaTaM 0CBOEHUA ANCLUUNNHBI.

Tabnmuya 4.2
Kogbl DopMbl KOHTPOSIA
KOMMeTeH MHanKaTopbl AOCTMXKEHMST KOMMNETEHLMIA
Ui Sawura |3aumTal, o
Pr3/P [ KM/KP
MNK-1.B/ MK-1.B/HA 1. NimeeT npescTaBneHne 0 BeAyLmMX TEXHONOMUAX N METOAMKAX B
"~ |06nacTn NpoBefeHNs SKCMEPUMEHTAIbHOM 1 Hay4YHO-UCCeA0BaTeNbCKON + + +

HA LesTeNnbHOCTY B 0611aCTU re0qIM3NKM




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. [Tpunmunko, B. K. ®u3nyeckue 0CHOBBI KBAHTOBBIX BRIUHMCIEHUN. [[nHaMuKa KyOuTa :
monorpadwus / B. K. ITpununko, Y. Y. Kosanenko. — Cankt-IletepOypr : Jlans, 2022. — 216 c.
— ISBN 978-5-8114-3383-4. — TekcT : anmekTpoHHbI // JIaHb : 31eKTPOHHO-0MOIHOTeYHAS

cucrema. — URL: https://e.lanbook.com/book/205985 (mata obpamenus: 27.03.2023). — Pexum
JOCTyIa: AJs aBTOPH3. MOJIb30BaTEEi.

2. Kammpckas, E. H. Kpunrrorpaduyeckue cuctemsi : yueduoe mocodue / E. H. Kamupckas, A. I1.
Kymaup. — Mocksa : PTY MUPDA, 2021. — 66 ¢. — Tekcr : anexktpoHHsIii // JlaHs :
3IeKTPOHHO-0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/182424 (naTa
obpamenus: 27.03.2023). — PexxuM mocTyrma: ajis aBTOPH3. TTOTb30BaTENEN.

3. OcHoBEI kBaHTOBOI HHpOpManwu / cocraButenu A. A. Anmusepaues [u ap.]. — Maxaukana :
AI'Y, 2018. — 31 ¢. — Tekcr : anekTpoHHsbIii // JIaHb : 31€eKTPOHHO-O0MOIHOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/158482 (naTa oopamenus: 27.03.2023). — Pexxum mocTyma: st
aBTOPU3. MOJB30BATENICH.

JononHnTenbHas niTepaTypa

1. Kopuuenko, A. A. Kpunrorpadudueckue mpoTokossl : yueOHoe mocooue / A. A. Kopuuenko, M.
JI. Tnyxapes. — Cankt-IlerepOypr : III'YIIC, 2020. — 74 c. — ISBN 978-5-7641-1509-2. —
TexcT : anekTponHsiii // JIaus : 3nekTpoHHO-O0uONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/191009 (mata obpamenus: 27.03.2023). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

2. 'magkux, A. A. OCHOBBI COBPEMEHHBIX KPUIITOIPAPUUECKUX CUCTEM H TMEPCIIEKTUBBI HX
pasButus : yueOHoe mocooue / A. A. I'mankux, B. E. lementres, H. 0. Unnuxus. — Y IbSHOBCK :
Yal'TVY, 2020. — 214 ¢. — ISBN 978-5-9795-2096-4. — TekcT : anekTpoHHbIi // JIaHsb :
3eKTPOHHO-0nbInoTeunas cucrema. — URL: https://e.lanbook.com/book/259745 (nata
obparenus: 27.03.2023). — Pexxum qocTyma: 1isi aBTOPH3. TOJIb30BaTEIEH.

3. Caranun, A. M. BeruncnureneHas (pu3uka Ha cynepkoMmbroTepax (Y4eOHO-MeTOInIeCKuit
KOMILIEKC 110 BBIYHCIUTEIBHON (U3UKEHA CYIIEPKOMITBIOTEPAX) | y4eOHO-METOIUUECKOe mocodue /
A. M. Caranun, C. M. Kamnn, A. W. I'eneman. — Hwxanit Hoeropox : HHI'Y um. H. U.
Jlo6auesckoro, 2010. — 320 c. — Texkcr : 3nexTpoHHEIi // JIaHb : 37eKTPOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/153407 (mata obpamenus: 27.03.2023). — Pexum
JOCTYTIA: 7151 aBTOPHU3. MOJB30BATENEN.
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1. https://library.uoh.edu.ig/admin/ebooks/2283 1-quantum_computer science.pdf Mermin D. N.
Quantum Computer Science : An Introduction / N. David Mermin. - Cambridge, 2007. - XIV, 220
p. : 1ll.. - TTep. 3armn.: Teopust KBAaHTOBBIX KOMITBIOTEPOB: BBEACHHUE.
2.
http://math0.bnu.edu.cn/~zhengc/material/macsoft/ebooksclub.org  Exploring the Quantum _Ato
ms__ Cavities and Photons Oxford Graduate Texts .pdf Haroche S. Exploring the Quantum :
Atoms, Cavities and Photons / Serge Haroche, Jean-Michel Raimond. - Oxford, 2008. - X, 605 p. :
ill.. - TTep. 3arun.: UccmeqoBanue KBaHTa: aTOMBI, TIOJIOCTH ¥ (POTOHBI.
3.
http://www.vixri.ru/d/Akimov%200.E.%20 Diskretnaja%20matematika.%20Logika,%20Gruppy,
%20Grafy,%20Fraktaly 2005.pdf Axumos O. E. JluckpeTHas MareMaTHKa : JIOTHKA, TPYIIIIbI,
rpadsi / O. E. Akumos. - M., 2001. - 349 c. : w., Taba.

6. MeToau4eckoe 1 NPorpaMMHoe obecrieueHme, NHHOPMALIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecrneyeHme



1. Unenues E. B. DnemeHTapHbIe OCHOBBI KBAHTOBBIX BBIYHMCICHH. Y IPAXKHEHUS U 3a1a4U :
yueOHO-MeTonuueckoe rmocobue / E. B. Unbuues, 5. I'. ['punbepr ; HoBocu®. roc. TexH. yH-T. -
HoBocubupck, 2014. - 24, [3] c. : un.. - Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000207536

2. Unenues E. B. KBantoBas nHpopMaTHKa 1 KBAHTOBbIE OMTHI HA OCHOBE CBEPXITPOBOIHUKOBBIX
K03e(pCOHOBCKUX CTPYKTYD : [yueOnuk] / E. B. Uneuues, 5. C. I'punbepr. - HoBocubupck, 2013.
- 170, [1] c. : un., Tabu.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000182651

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 ITaket oducHbix npunoxxenuii Microsoft Office
2 S3wik mporpammupoBanusi Python
3 OmnepanumonHas cucrema Microsoft Windows

6.3 VIH(hopMaLMOHHbIe TexXHOMoru

Mpw ocyLecTBieHMN 06pa3oBaTe/IbHOro NpoLecca No AUCLUNIVHE NPUMEHSIOTCA 3/IEMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3/IEKTPOHHOW MH(OopMaLMOHHO-06pa3oBaTesibHow cpedbl HITTY.

7. MaTepura/ibHO-TEXHMYECKOe 06ecneyveHme

IMpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaUMOHHOE 060pYyOBaHME [leMoHCTpaums cnaigos u paboTbl
(MyNbTUMeMa-NPOEKTOP, 3KpaH, KOMMNbIOTEP |KOMMbIOTEPHbLIX CUMYNSTOPOB
18 yNpaBaeHus)

KomnbtoTepHbIN Knacc

Ne HanmeHoBaHue Ha3HauyeHue

1 |KomnbloTepHblit Knacc (KoMnbioTepsl BbINonHeHMe NPaKTUYeCKNX 3alaHuii B
00beMHEHbI B TOKA/IbHYIO CETh C BbIXOJOM B |COOTBETCTBUM CO CTPYKTYPOVi 3aHATUI
Internet )
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHass cTpykTypa (oHIa OILEHOYHBIX CPEICTB MO JucHHMIIMHe (OCHOBBI KBaHTOBBIX
BbIUKCJICHUIM TmpencraBieHa B Tabmune. COBOKYMHOCTh pe3yjbTaToB OOydYeHUs IO JUCIMILIAHE
COOTHECEHA C YPOBHSIMH C(OPMUPOBAHHOCTH KOMIIETCHIIMHA U COOTHECEHHBIMU C HUMH WHIHKATOPAMH.
WNHaukaTopel TOCTHKEHUSI KOMIIETEHIIMA U3MEPSIEMBI C TIOMOLIBIO CPEACTB TEKYLIEH M IMPOMEXKYTOUHON
aTTeCTalu MO AMcUMIINHEe OCHOBBI KBAHTOBBIX BHIYMCIICHH.

Tabnuia
JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JTOCTHIKEHUS KOMIIeTeHIUH
Meponpusitus
®opmupyembie HUaaukaTopsl porp
N TeMbl TeKyIero KOHTPOJIst
KOMIIeTeHI[UH KOMIIETeHIHI Ipome:xkyTounast
(xoHTpOILHAS
. aTTecTanus
padora, KypcoBoii
(3Kx3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
ITIK-1.B/HA 1. Nmeer BrruucnurtenbHbie mozenu. | Kypcosas pabora,|Dx3ameH (6 cemectp),
CriocobHOCTB IIpeJCTaBICHUE O Bouuciaurenbuple  Mozenu — Ha|3azanwms 1-10. Borpocsl 1-20
MIPOBOJIUTH BEAYLIUX KBaHTOBBLIX BeHTUIAX. KBanrtossle |PI'3, 3aganus 1-10 Ok3amen (7 cemectp),
(hyHIaMeHTAIBHBIC | | TEXHOJOTHIX H AITOPUTMBL. Knaccnaeckue Bompock 1-19
TIPUKJIaTHBIC METOJMKaX B 00JIACTH | BEIYUCIICHHS Ha  KBaHTOBOM
HCCIICTOBAHHUS B|mpoBeneHus KOMIBIOTEpE. KsanToBsIit
obmacT SKCIEPUMCHTANBHON | TApaJIIeIIA3M. [puHIIIE
reo(pu3NIecKuX 1 Hay49HO- (uzmIecKoi peanu3ann
METOJIOB MIOMCKA | ICCNIE0BATEIbCKOM | KBAaHTOBBIX KOMIIBIOTEPOB.
TMOJIE3HBIX JCSITCTIBHOCTH B YHuBepcaibHbIe KBaHTOBBIC
HCKOIaeMBbIX 007acTi re0oQU3UKH | BEHTHIIH.

2. MeToauKa OlleHKH 3TaloB (l)OpMHpOBaHHH KOMIIeTEHIIMI M0 AMCUUILIHHE

Pesynbrarel OoOyueHHs 1O AMCLMIIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpamme
WHAMKAaTOpaMH JOCTH)KEHHsS KOMIIETEHLUN IPOBEPSIOTCA IPU IPOBEIECHUU MEPONPHUITHH TEKyLIeH
aTTecTaluu (KOHTPOJIS) B MPOIECCEe N3YUEHUsI TUCIIUIUIMHBI, YKa3aHHBIX B Tabnuue pasnena 1.

B 7 cemecTtpe o00s3aTenbHBIM 3TanoM TEKYIIEW aTTecTaluu SBISETCS KypcoBas paboTa.
TpeboBaHMs K BBIOJHEHUIO KypCOBOM pabOThI, COCTaB U MPaBUiIa OLIEHKH c(hOpMyIUpOBaHbI B AaCOpTe
KypCOBOM pabOTHI.

B 6 cemectpe 00s3aTenbHBIM 3TaloM TeKyIIeW aTTeCTallud SIBISETCS pacdyeTHO-Tpaduueckoe
3amganue (padora) (PI'3(P)). TpebGoBanust k BbemosHenutro PI'3(P), cocraB W mpaBuia OLEHKH
chopmynupoBanbl B maciopte PI'3(P).

[TpomexyTouHast aTTecTalys o AMCHMIIJIMHE TPOBOAUTCA B 6 cemecTpe - B (popme 3Kk3ameHa, B 7
cemecTpe - B (opMe 3K3aMeHa, KOTODPbI HampaBleH Ha OLEHKY C(hOPMHPOBAHHOCTU pE3YJIbTAaTOB
o0ydeHus MO JUCHUIUIMHE (MOJYJII0), COOTHECEHHBIX C YCTAHOBJIEHHBIMU B IpOrpaMMe HMHIAMKATOpaMHu
noctkenus: komneteHuuit [IK-1.B/HA u cooTHECEHHBIX ¢ HUMU MHJUKATOPOB. (CM. TabnIuIly paszaerna
1).

DK3aMeH MPOBOJAMTCS B YCTHOW (hopme mo OmiieraM, COJAEp)KallUM JBa BOIMPOCA, KAXKIBIA U3
KOTOPBIX TpeOyeT pa3BepHYTOTO OTBETa C MOSCHEHUSMH M OOOCHOBAaHHMEM H3JIaraéMoro Marepuana.
buner ¢popmupyercs uz npuBenenHoro B [lacmopre sk3ameHa CiucKa BOTIPOCOB, MO3BOJISIONMINX OIEHUTD
pe3ynbTaThl O0yYEHUSs 10, COOTHECEHHBIC C YCTAHOBJICHHBIMH B MPOTpaMMe WHIUKATOPAMU JOCTUKECHHS
KOMIIETCHITHH.




OOume mpaBuia BBICTABICHUS OLEHOK TEKYLIEH M MPOMEKYTOUHON aTTeCTAllUU MO JAUCLUILINHE
OTIpeNeNAI0TCs OAUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIICTCS OIIEHKA YPOBHEH HOCTUTHYTHIX
pe3yIbTAaTOB  OOyUYCHHUS [0 JUCUMIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B IPOrpamMme
WHIuKatopamu aoctwkenus komnereHuu [1K-1.B/HA, 3akpenieHHbIX 32 TUCIUTIITHHOM.

3. O0mas xapakTepucTHKA YPOBHEH pe3yJbTaTOB 00y4YeHNsl, COOTHECEHHBIX ¢ HHINKATOPaMHU
AOCTHKEHHUS] KOMIIeTeHIIUil

IIpoaBunyrsiii. Teoperudeckoe coxepkaHue Kypca  OCBOCHO  NOJNHOCTBIO.  CryneHr
JIEMOHCTPUPYET CHUCTEMAaTHUECKOE U IIyOOKOe IOHMMaHUE y4eOHOro MaTepuaga U CHOCOOHOCTH K
CaMOCTOSITEJIbHOMY IIOIOJHEHUI0 M OOHOBJICHMIO 3HAHMM B XoJe JaybHeiiedl yuyeOHOH paboThl u
npodeccnoHaabHON nestensHocTd. CHopMUpPOBaHBI HEOOXOIUMBIE HABBIKM MPAKTHUECKOH paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEJyCMOTPEHHBIE IPOrpaMMOil 00y4€eHMsI, BBIIIOJIHEHb! KAYECTBEHHO, 0€3 3aMe4aHui.
PesynbTarsl 00y4ueHMs IO IUCLUUILUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOIpaMMe MHIUKATOpaMU
JOCTH>KEHUS] KOMIETEHLUH, OLIEHEHbl YUCIIOM OalljIOB, BXOASIIUM B JUara3oH MPOJBUHYTOI'O YPOBHS.

ba3oBplii. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEOOXOJAMMOM ISt
nanpHeWmeil y4eObl M mpodeccHoHANbHOM  JesTeNbHOCTH. HaBblkM mpakTU4eckold padoThl
chopMupoBaHbl Ha 0a30BOM ypoBHE. Bce mpemaycMoTpeHHBIe IPOrpaMMOil 00y4eHUsT ydeOHbIe 3aaHus
BBITIOJTHEHBI ¢ HEOOJIBIIUMU MOTPEIIHOCTAMH. Pe3ynbTaTtel 00y4eHHs MO AUCHUIUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B IPOTPAMME MHIUKATOPAMH JIOCTH)KEHUST KOMITETEHITHH, OIICHCHBI YHCIIOM 0aJllIOB B
npenenax 6a3o0BOro ypoBHs.

IMoporoselii. Teopernueckoe coaepKaHUE Kypca OCBOCHO B 00bEeMe, HEOOXOIMMOM s
JanpHeimei yueObl u npodeccuoHalIbHON AeATenbHOCTH. HekoTopble MpakTHUecKre HaBbIKU paboThI C
chopMupoBaHbl ¢ TmpobOenamMu. YueOHbIE 3aJaHusi, NPEAYCMOTPEHHBIE MPOrpaMMON OOy4eHus,
BBINOJIHSUIUCh € OLIMOKaMH, MCIPaBICHHBIMU 110/ PYKOBOJCTBOM IperojaBaTeins. Pe3ynabTarsl
O6y‘ICHI/I$I o AUCHUIUIMHE, COOTHCCCHHBLIC C YCTAHOBJICHHBIMM B IIpOrpaMMec HHIAUKATOpaMu
JOCTH)KEHUS] KOMIIETEHLUH, OLIeHEeHbl YUCIIOM OalIoB B IIpejiesiaX HOPOroBOro YpOBHSL.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumele
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHUPOBAHBI MHUHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHM,
IPEyCMOTPEHHBIX MPOrpaMMoil OOy4YeHMsI, HE BBINOJIHEHbI. Pe3ynbTaTel 00y4eHMs] MO JUCLMILIMHE,
COOTHECEHHBIE C YCTAHOBJICHHBIMHM B IIPOIpaMMe€ MHJIMKATOPAMH AOCTH)KEHHS KOMIETCHLIMH, OLICHEHBI
YHCIIOM 0ayIoB, BXOASIIMX B AMaIla30H HUKE OPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa nazepHsix cucrem

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «OCHOBBI KBAaHTOBBIX BBIqHCHeHHﬁ>), 7 CEMCCTP

1. Meroauka oneHKH

DK3aMeH NpOBOJMTCS B YCTHOW (hopme, 1o Omineram. Buier cocTouT w3 2 BONPOCOB U
(opMHpYeTCs TI0 CIIETYIOIEMY TPABHITY:
— TEpBBIA BOMPOC BHIOMpAETCs U3 Tarna3oHa Bonpocos 1-8;
—  BTOPOM BOIPOC U3 JHara3zoHa Borpocos 9-19;
Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTATHI O0YUEHUS TI0 JUCHIUIUIMHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMH B ITPOrPaMMe MHINKATOPAMH JJOCTHXKEHUS KOMITETCHIIUH .
Ha sx3amene mpernonaBarenb BIpaBe 3a/1aBaTh CTYICHTY YTOYHSIOIINE W JOTIOJTHUTEIBHBIC
BOIMPOCHI U3 00111er0 niepeyHs (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynpreT OTO

Bbuaer Ne
K 3K3aMEeHy 10 AUCHUIUIMHE «OCHOBBI KBAHTOBBIX BBIUUCIECHUN)

1. Vuuepcanbuble TeiThl. ['eliT Toddomn
2. KBaHTOBas Tenenopranus

YTBepkaato: 3aB. kapenpoii JIC nou. Mupomanyenko 1.b.
(moamucs)

(mata)

2. Kpurtepun oumeHKu pe3yjbTaTOB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMH OCBOEHMHS
HHAUKATOPOB JO0CTHKEHUSI KOMITeTEeHIUI

OTBeT Ha HSK3aMEHALMOHHBIM OWJIET 3acCUMTHIBAETCS Ha MNPOABHMHYTOM YpPOBHE, €CIH
CTYJEHT MPOBOJHUT CPABHHUTEIbHBIH KOMIUIEKCHBIM aHaIW3 MaTephalia, BBISBISET MPOOIEMBI,
npeaiara€t MCEXaHU3Mbl WX PCHICHHUA, TMMPEACTABIIACT KOJIUMYCCTBCHHBIC XapPAKTCPUCTUKU
OTIpEICTICHHBIX TPOIIECCOB, TMPUBOAUT KOHKPETHBIE TPHUMEPHI, HE JIOMYCKaeT OMIHOOK.
COBOKYITHOCTh PE3YJIHTATOB OOYUEHHUSI 1O JUCIUTUIMHE U COOTHECEHHBIX ¢ HUMH HHIUKATOPOB
JMOCTYIKEHHUSI KOMIIETEHIIMI HE COICpXKHUT TMpoOeNoB. YCTaHOBJICHHBIE B MPOrpaMMe
KOMITETCHIINH C(POPMHUPOBAHBI B TIOJTHOM o0beMe. OrieHka coctaisieT om 35 0o 40 6annos.

1



OTBeT Ha 5K3aMCHALMOHHBIA OMJIET 3aCUMTHIBACTCS Ha 0a30BOM YPOBHE, €CIIH CTYACHT
NPy OTBETE Ha BOMPOCHI (POPMYIHUPYET OCHOBHBIC MOHSATHUS, JAE€T XaPaKTEPUCTHKY IPOIECCOB,
SIBJICHUH, MPOBOJAUT aHAJIW3 TNPUYMH, YCJIOBUH, CHOCOOEH MPEICTABUTH KOJMYECTBEHHBIC H
Ka4eCTBEHHBIC XapPAKTEPUCTHKH TporeccoB. COBOKYIHOCTh pe3yJabTaToB OOydYeHHs TI0
JTUCLHUIUIMHE ¥ COOTHECEHHBIX C HMUMH HMHIMKATOPOB JOCTHIKEHUS KOMIIETCHLUH COICPKHUT
HECYIIIECTBCHHBIC MPOOEIbl. Y CTAHOBJICHHBIC B MPOrpaMMe KOMIETCHIIMH CHOPMHPOBAHBI Ha
6azoBoM ypoBHe. OteHka coctaBiser om 34 do 27 6annos.

OTBeT Ha HK3aMEHAIIMOHHBIN OWJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIA CTYICHT
NPy OTBETE Ha BOIPOCHI JIACT OIpPEENICHHE OCHOBHBIX MOHATH, MOXET IOKa3aTh MPUYHMHHO-
CJICZICTBEHHBIC CBSI3M siBJICHUW. COBOKYITHOCTh PE3yJbTAaTOB OOYYEHHS IO IMCUUIUIMHE |
COOTHECEHHBIX C HHUMH WHIMKATOPOB JIOCTM)KCHUS KOMIIETCHIUH COAEPKUT MPOOEIBI.
YcTaHOBIICHHBIE B IPOTPaMMe KOMIIETEHIIMH COPMHUPOBAHBI Ha TOPOroBOM ypoBHE. OrlieHka
cocrtasisieT om 26 0o 20 b6annos.

OTBeT Ha DJK3aMEHAIIIOHHBI OWJIET CYHMTAeTCS HEYAOBJEeTBOPHTEIbLHBIM (HWKE
MIOPOTOBOT'O YPOBHSI), €CIM CTYAEHT IPU OTBETE HA BOMPOCHI HE JAET ONPEICIICHUH OCHOBHBIX
MOHATUHM, HE CIOCOOEH IMOKa3aTh MPHUYMHHO-CIEACTBEHHBbIE CBs3U siBIeHUI. COBOKYIHOCTBH
pe3yabTaToB OOydYeHHs MO JUCHUILUIMHE W COOTHECEHHBIX ¢ HUMH WHAWKATOPOB JOCTHIKCHHS
KOMIIETEHIIMI COACPKUT CYIIECTBEHHBIE MPOOesbl. Y CTAHOBIIEHHBIE B IPOrpaMMe KOMIIETEHIIUN
He chopmupoBanbl. OneHKa cocTaBisieT meree 20 6annos.

3. IIkana oueHkKHu

DK3aMeH CUUTACTCS CZIAHHBIM, €CITH CyMMa OaJIIOB 0 BCEM 33IaHHSM OHJIETa COCTABIISIET OT
20 no 40 6amioB BrIouuTenbHO. Cymma MeHee 20 6ayuioB MpU3HAETCS HEYIOBIETBOPUTEIHHBIM
Pe3yJIbTaTOM NPOMEKYTOUYHON aTTECTALUU IO JUCIUILINHE.

B oOmeil omneHke 0O AMCHUIUIMHE OSK3aMEHAIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBUHU C MPaBUJIAMU OAJIIIbHO-PEUTUHIOBON CUCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bomnpocsl K 5k3aMeHy M0 AucuuIIinHe « OCHOBBI KBAHTOBBIX BHIYHCIICHUIDY

. [IpencraBienue kyoura poToHOM

. [IpencraBienue KyOnTa IByXypOBHEBEIM aTOMOM
. [IpeacraBnenue Kkyoura 3eKTPOHOM

. 3anryTaHHbIE COCTOSIHUS

. OgHOOUTOBEIE NEWCTBUS

. YHUTapHbIe Ipeo0pa3oBaHus U YHUTAPHAS IBOTIOIUS
JTenr X

Tent Z

. I'eiir Anamapa

10 Hepasencrsa bema

11 Cdepa broxa

12 Vuaurapnas 3Bomroius Ha cepe brioxa

13 N3smepenue kyoura

14 IlpencraBnenue Kyouta B 6a3uce «3HaK»

15 TTapanokc Ditnmrerina-Ilononscku-Pozena

16 Cocrositnus benna B 6a3uce «3HaK»

17 IIpuHIMI HEONPEIETEHHOCTH

18 IlpuHLHKI Cynepno3uLMH

19 OGmre MpUHIHIBI KJIACCUYECKUX BBIYMCIICHUNA
20 YHuBepcanbHbIe KJIaCCHUECKUE TeUThI

O 0 1IN DN K W —
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Kadenpa nazepHsix cucrem

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «OCHOBBI KBAaHTOBBIX BBIqHCHeHHﬁ>), 6 CEMCCTP

1. Meroauka oneHKH

DK3aMeH NpOBOJMTCS B YCTHOW (hopme, 1o Omineram. Buier cocTouT w3 2 BONPOCOB U
(opMHpYeTCs TI0 CIIETYIOIEMY TPABHITY:
— TIepBBIH BONPOC BBIOMpAETCs U3 auara3oHa Bornpocos 1-10;
—  BTOPOM BOIPOC U3 auara3zona Borpocos 11-20;
Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTATHI O0YUEHUS TI0 JUCHIUIUIMHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMH B ITPOrPaMMe MHINKATOPAMH JJOCTHXKEHUS KOMITETCHIIUH .
Ha sx3amene mpernonaBarenb BIpaBe 3a/1aBaTh CTYICHTY YTOYHSIOIINE W JOTIOJTHUTEIBHBIC
BOIMPOCHI U3 00111er0 niepeyHs (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynpreT OTO

Bbuaer Ne
K 3K3aMEeHy 10 AUCHUIUIMHE «OCHOBBI KBAHTOBBIX BBIUUCIECHUN)

1. T'eiitr Z
2. [Mapanokc Diinmreitna-Ilononbcku-Pozena

YTBepkaato: 3aB. kapenpoii JIC nou. Mupomanyenko 1.b.
(moamucs)

(mata)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OTBeT Ha HSK3aMEHALMOHHBIM OWJIET 3acCUMTHIBAETCS Ha MNPOABHMHYTOM YpPOBHE, €CIH
CTYJCHT MPOBOJUT CPABHUTEIbHBIH KOMIUIEKCHBIM aHaIW3 MaTephalia, BBISBISET MPOOIEMBI,
npeapiara€t MCEXaHU3Mbl WX PCHICHHUA, MMPEACTABIIACT KOJIUYCCTBCHHBIC XapPAKTCPUCTUKU
OTIPEICTICHHBIX TPOIIECCOB, TMPUBOAUT KOHKPETHBIE TPUMEPHI, HE JIOMYCKaeT OMIHOOK.
COBOKYITHOCTh PE3YJIHTATOB O0YyUEHHUSI 1O JUCIUIUIMHE U COOTHECEHHBIX ¢ HUMH WHIUKATOPOB
JMOCTHIKEHHUSI KOMIIETEHIIMI HE COACpXKHUT TMpoOeNoB. YCTaHOBJICHHBIE B MPOrpaMMe
KOMITETCHIINH C(POPMHUPOBAHBI B IOJTHOM o0beMe. OrieHka coctasisier om 35 0o 40 6annos.

1



OTBeT Ha 5K3aMCHALMOHHBIA OMJIET 3aCUMTHIBACTCS Ha 0a30BOM YPOBHE, €CIIH CTYACHT
NPy OTBETE Ha BOMPOCHI (POPMYIHUPYET OCHOBHBIC MOHSATHUS, JAE€T XaPaKTEPUCTHKY IPOIECCOB,
SIBJICHUH, MPOBOJAUT aHAJIW3 TNPUYMH, YCJIOBUH, CHOCOOEH MPEICTABUTH KOJMYECTBEHHBIC H
Ka4eCTBEHHBIC XapPAKTEPUCTHKH TporeccoB. COBOKYIHOCTh pe3yJabTaToB OOydYeHHs TI0
JTUCLHUIUIMHE ¥ COOTHECEHHBIX C HMUMH HMHIMKATOPOB JOCTHIKEHUS KOMIIETCHLUH COICPKHUT
HECYIIIECTBCHHBIC MPOOEIbl. Y CTAHOBJICHHBIC B MPOrpaMMe KOMIETCHIIMH CHOPMHPOBAHBI Ha
6azoBoM ypoBHe. OteHka coctaBiser om 34 do 27 6annos.

OTBeT Ha HK3aMEHAIIMOHHBIN OWJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIA CTYICHT
NPy OTBETE Ha BOIPOCHI JIACT OIpPEENICHHE OCHOBHBIX MOHATH, MOXET IOKa3aTh MPUYHMHHO-
CJICZICTBEHHBIC CBSI3M siBJICHUW. COBOKYITHOCTh PE3yJbTAaTOB OOYYEHHS IO IMCUUIUIMHE |
COOTHECEHHBIX C HHUMH WHIMKATOPOB JIOCTM)KCHUS KOMIIETCHIUH COAEPKUT MPOOEIBI.
YcTaHOBIICHHBIE B IPOTPaMMe KOMIIETEHIIMH COPMHUPOBAHBI Ha TOPOroBOM ypoBHE. OrlieHka
cocrtasisieT om 26 0o 20 b6annos.

OTBeT Ha DJK3aMEHAIIIOHHBI OWJIET CYHMTAeTCS HEYAOBJEeTBOPHTEIbLHBIM (HWKE
MIOPOTOBOT'O YPOBHSI), €CIM CTYAEHT IPU OTBETE HA BOMPOCHI HE JAET ONPEICIICHUH OCHOBHBIX
MOHATUHM, HE CIOCOOEH IMOKa3aTh MPHUYMHHO-CIEACTBEHHBbIE CBs3U siBIeHUI. COBOKYIHOCTBH
pe3yabTaToB OOydYeHHs MO JUCHUILUIMHE W COOTHECEHHBIX ¢ HUMH WHAWKATOPOB JOCTHIKCHHS
KOMIIETEHIIMI COACPKUT CYIIECTBEHHBIE MPOOesbl. Y CTAHOBIIEHHBIE B IPOrpaMMe KOMIIETEHIIUN
He chopmupoBanbl. OneHKa cocTaBisieT meree 20 6annos.

3. IIkana oueHkKHu

DK3aMEH CUMTAETCS CAAHHBIM, €CIIM CyMMa OajlJIoB IO BCEM 3aJlaHUsIM OMJieTa COCTaBIISIeT
or 20 mo 40 OamioB BrmouuTenbHo. Cymma Menee 20 OamioB  mpu3HaeTcs
HEY/IOBJIETBOPUTEIILHBIM PE3YJIHTATOM MPOMEKYTOUHOM aTTECTALUU 110 AUCITUTUIMHE.

B oOmeil oneHke 0O AMCHMIUIMHE OSK3aMEHAIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBUHU C MPaBUIAMU OAJIIIbHO-PEUTUHTOBON CUCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. BOl'[pOCLI K OK3aMCHY 0 JUCHUIIJINHE «OCHOBBI KBAHTOBBIX BHIYMCIICHUI

. IlpencraBnenue Kkyouta poToHOM

. [IpencraBienue kyouTa 1ByXypOBHEBBIM aTOMOM
. IIpencraBienue KyOuTa 31€KTPOHOM

. 3amryTaHHBIE COCTOSIHUS

. OnHOOUTOBBIE IEHCTBUA

. YHUTapHbIe IpeoOpa3oBaHMs U YHUTApHAs 3BOTIOLUS
. Tenr X

.Tenr Z

. I'eiit Anamapa

10 HepaBenctsa bemna

11 Cdepa brnoxa

12 Yuurtapnas sBosronus Ha chepe bioxa

13 Uzmepenue kyouTa

14 IlpencraBnenue KyouTta B 6a3zuce «3HaK»

15 INapapokc DinmTeiHa-Ilononscku-Pozena

16 Cocrosinusg benna B 6a3uce «3HaK»

17 IlpuHLIKI HEOTIPEIETIEHHOCTH

18 IIpuHIUII Cynepro3uIu

19 O61Iue NpUHIUIBI KIACCUYECKUX BHIYUCICHHMA
20 YHuBepcanbHBIC KJIACCHUECKUE TeUThI

O 01N DN B W~



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa nazepHsix cucrem

IHacnopr
KYPCOBOii padoThI

1o AuctuIuiMHe «OCHOBBI KBAHTOBBIX BBIUUCICHUNY, 7 CEMECTp

1. MeToauKa OLEHKH.

Beimmonnenue kypcoBoit pabotsl (manee — KP) sBusercs o0s3aTeNbHBIM BHIOM
CaMOCTOSITENIbHON PabOThI CTYAEHTA 10 AUCHUILIMHE, IPEJYCMOTPEHHBIM Y4EOHBIM IIJIAHOM.

OcHoBHOM 1enplo BeimonHeHus KP  saBnsercs QopmupoBaHue KOMIIETEHUUH U
COOTHECEHHBIX C HUMH HHAMKATOPOB IO AUCLHUIUIMHE «OCHOBBI KBAHTOBBIX BBIYHUCICHUI», 7
MIOCPEJICTBOM 3aKpEIUICHHs, YIIIyOJleHUsI U 000OUIeHHs 3HAHWH, TMONYYEHHBIX CTYICHTaMHU 3a
BpeMsl TEOPETHYECKOro OOyueHHs] M INPOXOXAEHUS NPAKTUK, a TAKKE BbIPAOOTKAa HaBBIKOB
CaMOCTOSTEJIBHOIO NMPUMEHEHUS 3HAHUM W HABBIKOB JJII TBOPYECKOI'O PEIIEHUs KOHKPETHBIX
3a7iay. BelnonHeHne KypcoBoil paboThl JOJIKHO CIIOCOOCTBOBATh MOAIOTOBKE MX K PEIICHUIO
0oJiee CII0KHOM 3a7a4M - BBITIOJIHEHHUIO BBITYCKHON KBAM(PUKAIIMOHHON pabOTHI.

3ajauaMi  BBINOJIHEHUS] KypcOBOM  paOOThl  sBISETCA OBJaJeHHE CTYAEHTaMH
panroHaTBHBIMU TIpuéMamu cOopa, 00pabOTKH, CHCTeMaTH3aluk WH(GOPMALUU, TPUMEHEHHUS
KOMITBIOTEPHBIX TEXHOJIOTUH B 00JAaCTH KBAHTOBBIX BBIYMCICHUH, NPUMEHEHUS HOPMAaTHBHO-
3aKOHOJATENFHON 0a3bl W yMEHHs OICHHBATh S(M(MEKTUBHOCTh PEATU3YEMBIX MPOEKTOB H
IIPOrPaMM B PETMOHAIIBHOM COLIMAIbHO-KOHOMHUYECKOH TOJIUTHKE.

Temaruka KP cooTBeTcTBYeT mpoduiiio (HampaBIEHHOCTH) IMOATOTOBKH, (POPMUPYIOTCS
IpernoJjiaBaTessiIMU B HayaJle CeMecTpa U yTBEep)KJaloTcs perieHueM kadeapsl KonnyectBo tem
KP nocrarouno st obecnedeHusi, Kaxxaoro 00y4JaroIerocs.

Bemmonnenue cryneHramun KP HaumHaeTcsl ¢ 03HaKOMIIEHHS ¢ IPUMEPHOW TEMAaTHKOM.
3akpernenue TeM KP 3a cryaeHTamMu M Ha3HaueHHE HAy4YHBIX PYKOBOJMUTEIEH MPOU3BOAUTCS
pacropsiKeHHEeM 3aBelyIoIero Kadeapoi U yTBepxkKaaeTcs peleHneM Kadeaphl.

KypcoBas paboTa BbIIOJIHAETCS UHAUBUAYAIBHO (

Cmpykmypa Kypcoseou pabomul (Kypcogo2o npoexma,).
TutynbHbIM TUCT (CM. HUXKE)
Pemenue 3ananus 1 (1o BapuanTram)
Pemenue 3ananus 2 (1o BapuaHTam)
Pemenue 3ananus 3 (1o BapuaHTam)
Pemenue 3ananus 4 (1o BapuaHTam)
Pemenue 3ananus 5 (1o BapuaHTam)
Pemrenne 3ananus 6 (o BappanTam)
Pemenue 3ananus 7 (1o BapuaHTam)
Pemenne 3ananus 8 (o BapuanTam)
10 Pemrenne 3ananus 9 (o BapuanTam)
11. Pemenwue 3amanus 10 (o BapuanTam)

©CoNoarwWNE

Tpebosanus k oghopmaenuro:

B KP nomxHBI OBITH TMpeNCTaBICHBI 3aJaHHWE, €ro pelieHue (eCiaH MpearnoyaraeTcs
TEOPETUIECKOE PEIICHHUE 3aJJaHusl) WIH JIICTUHT TPOTPaMMBI (€CITH MPEJII0IaracTcsl YUCICHHOS
peleHHe), pe3yIbTaThl PELICHHS ¢ TpaguuecKuM 0ToOpaskeHueM (eciiu Tpedyercs).



3akoHYEHHas: KypcoBasi paboTa MpeAOoCTaBIsAETCA Ui IPOBEPKH B JIEKTPOHHOM BHUJIE B
CpOK, YCTaHOBJICHHBIN mpenoaaBareneM. [IpenomaBarens onenuBaetr kadyectBo KP ¢ yuerom ee
CoJIepKaHus, JOCTH)KEHHUS ee 1ieJied U 3a1a4.

KypcoBast pabota mnpoBepsieTcs pyKOBOAUTENIEM Pa0OThl, KOTOPbIN JaeT MHCbMEHHOE
3aKIJII0YCHHE TI0 PabOTE — PELEH3HIO.

Eciu npu BeimonHenun KP Obuim pomymieHsl ommOKkd, TO paboTa BO3BpPALIAETCS
CTYIEHTY JJI1 HCHpPABJICHUS BBIABICHHBIX HEJOYETOB U 3aT€M BHOBb IIPEJOCTABISAETCS
PYKOBOAMTENO Uil NpoBepku. IIpy MOJIOKUTEIBHOM pe3yiabTaTe OLEHUBAHUSA CTYIEHT
pacrieyatsiBaeT paboTy, mepemaer Ha Kadeapy M 3alMIIAET 10 CECCMM B Ha3HAYEHHOE
IIpenoaaBaTesieM BpeMs.

3ammra KP nmpoxoauT myOaudHo nepes rpymmoi CTyIeHTOB.

Ilo pesynpTaTaMm 3amUTBl CTYOEHTY BBICTABISETCS OLIGHKA B COOTBETCTBUU C
KpUTEPUAMHU, IPUBEIEHHBIMU B I1. 2 HacToswero [lacnopra.

2. YpoBHH cpOPMHPOBAHHOCTH KOMIIETEHI[HI 1 KPUTEPUH OLIEHKHU
B cootBerctBuM ¢ OamnbHO-peiituHroBoir cucremoi HI'TY kypcoBas aucuuiinHe
«OCHOBBI KBAaHTOBBIX BBIYMCICHUNY, 7 CEMECTp, UMEEeT MaKCUMallbHYIO oLleHKy 100 Gaios.

KypcoBasi paboTta BBINOJHEHA HAa NMPOABHHYTOM YPOBHE, €CIIM BCE HEOOXOMMBIC PacdeThl
MIPOU3BEICHBI CAMOCTOSATEIBHO U 0e3 omuoOoK; Bce pasnenbl KP BBIMONHEHBI MPaBUIBLHO U B
MIOJIHOM 00BeMe; paboTa oopMIIeHA B COOTBETCTBHHU ¢ TPEOOBAHUAMU; CaHA MPEIOIABATEIIIO B
YKa3aHHbIC CPOKH M HE BO3Bpallajiach JUIsl JOPaOOTKU; MPHUBEICHBI TOJHBIC M PAa3BEPHYTHIC
pellieHHs, Ha 3alluTe CTYJACHTOM JIaHbl YBEPECHHbIE M apryMCHTUPOBAaHHBIC OTBETHI.
COBOKYITHOCTh  3aIJITAHUPOBAHHBIX PE3YIbTATOB W COOTHECCHHBIX C HHUMH HWHIUKATOPOB
JOCTIDKCHHUSI KOMIIETEHIIMH HE COAEPXUT MpooOenoB. 3akperuieHHble 3a KP  kommereHimm
c(hOpMHUPOBAHKI HA NPOJIBUHYTOM yPOBHE.

Ornenka 3a BemonHenne KP coctasiser 100-87 6annos.

KypcoBast pabGora BbImoigHeHa Ha ©a30BOM YpOBHE, €CIM BCE€ HEOOXOAUMBIE PAaCUEThl
MIPOU3BE/ICHBI CAMOCTOSTEIFHO M 0€3 CYIIECTBEHHBIX OMHMOOK; Bce pasnenbl KP BBITIOTHEHBI
MPaBUIIbHO, HO €CTh 3aMeYaHus K MOJTHOTE IpeaocTaBIeHus nHbopMaiuu; padbora odhopMieHa B
COOTBETCTBUHU C TPEeOOBAHHSIMH, CJIaHA MPEMOJABATEII0 B YKa3aHHBIE CPOKM W OJHOKPATHO
BO3Bpalllajnach CTYACHTY A HE3HAYUTEIbHOW NOpabOTKU; Ha 3aIUTE CTYIECHTOM JOIMYIIECHbI
HENPUHIUATTAATbHBIE OMHOKH. COBOKYITHOCTh 3aINIAHMPOBAHHBIX PE3YyIbTaTOB M COOTHECCHHBIX
C HUMH HHAMKATOPOB JOCTIKEHUS KOMIIETEHIIMH COACPKUT HECYIIECTBEHHbIE MPOOETIHbI.
3akpernneHHsle 3a KP komnereHimu cpopmMupoBaHbl Ha 6a30BOM YpOBHE.

Ornenka 3a BemmonHenne KP coctasisger 86-73 6anna.

KypcoBasi pabora BbIIOJIHEHA HA MOPOrOBOM YPOBHE, €CIIM BCE HEOOXOIMMBIC PACUCThI
IIPOM3BEACHBI CAMOCTOSTEIHLHO, HO C OIIMOKAMH, YacTh W3 KOTOPBIX HOCHUT MPHHIIAITHAILHBINA
XapakTep; €CTh 3aMEYaHUs K MOJHOTE MpeaocTaBieHus nHpopmanmu; padora odopmieHa B
COOTBETCTBUH C TpPeOOBAaHUSAMM, CJaHa MPENoJaBaTeI0, HO HEOJHOKPATHO BO3Bpallaiach
CTYACHTY JUIsl JIOpa0OTKHU; MPHUBEICHO KpaTKoe peieHue; 3amurta KP BbI3BIBAaCT y CTyJaeHTa
cepwesnblie 3aTpyaHeHus. COBOKYITHOCTh 3alVIAHMPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMH HWHJMKATOPOB JOCTH)KCHUS KOMIICTCHIIMH COJACPIKUT CYIIECTBEHHBIC IPOOEIIBI.
3akpereHHsle 3a KP komnerenun copmMupoBaHbl Ha TOPOTOBOM YPOBHE.

Ouenka 3a BeinoaHenne KP cocrasuser 72-50 bannos.

KypcoBast pabota cuuTaercs He BBINOJHEHHOH, €CIM PacyeThl NMPOHU3BEAEHBI C CEPbE3HBIMU
omunOKaMu; ecTb 3aMe4yaHHsl K MOJIHOTE MpeocTaBieHuss uHpopmanuu u opopmienuto; KP
ObuIa c1aHa MpenoaBaTeNio, HO HEOJHOKPATHO BO3BpAIAIach CTYACHTY Ui A0PaOOTKHU, YTO HE
IpUBENO K ylaydlieHuto ee kadectBa; KP He nomymieHa 10 3amiuThbl, YTO CBHIETEILCTBYET O



HEYIOBJIETBOPUTEIILHOM YPOBHE JIOCTUTHYTBIX CTYJCHTOM pe3ynbTaToB. COBOKYIHOCTh
3alUIAaHUPOBAHHBIX PE3yJbTaTOB U COOTHECEHHBIX C HUMM HHIUKAaTOPOB JOCTHXKEHUS
KOMIIETEHIIMIA COJEPKHUT MHOXKECTBEHHBIE CYIIECTBEHHBIE IMpoOenbl. 3akperuieHHble 3a KP
KOMIIETEHIIMU He c(hOPMUPOBAHBI.

Ouenka cocraBisieT meree 49 6annos.

3. IIIkaJia oueHKH.

B oOmieii oneHke nmo AMCHUIUIMHE Oaiibl 32 pabOThl YUUTHIBAIOTCS B COOTBETCTBHM C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEICHHBIMH B pabodeil mporpamme
JUCLUIUIAHBI.

KypcoBast pabota ocTaBUTh HY>KHOE IO JUCIUIUIMHE CYMTACTCS YCIICUTHO BBITOJIHEHHOM,
€CIIi cyMMa ToTydeHHbIX 6ayuioB coctaBisieT oT 100 mo 50 6amioB BKIIFOUUTEIBHO.

Onenka 3a BeimonHeHne KP siBrsieTcst yacThio 0OMIel OMEHKU Mo JuciuIuimHe «OCHOBBI
KBAHTOBBIX BBIYUCIICHUN», 7 ceMecTp, U yuuTbiBaercs ¢ koddduimentom 0,3 B COOTBETCTBUU C
MPaBWJIAMH aTTECTAINH IO TUCITUTLIAHE.

4. IlpuMepHblii epeyeHb TeM 3aJaHUI KypcoBoii padoThl

1. BenTwiu ¢ AByMsi KyOUTaMu

2. I'etit CNOT

3.Yuusepcanbubie reiThl. ['elit Toddomu
4.YuuBepcanbHble reiTol. ['eiiT Opeaxuna

5. O0GpaTuMbI€ BHIYUCIICHUS.

6. I'eiir CCNOT, npunuum paboThI.

7. 'eiir CSWAP, npunanimn paboTsl.

8. KBanTtoBoe npeobpazoBanue @ypbe 1 €ro UCIoIb30BaHUE
9. KBanToBas kpunrorpadusi.

10. Kpunrorpadus ¢ OTKpPBITHIM KIIOUOM

5. IlpuMepHblii NepevyeHb BONPOCOB K 3allUTe KYPCOBOi padoThI
1. OObsicHHUTE adrOpUTM pELIeHUs 3a7aun
OO6®bsacHuTe npuHIMn padotel reita CNOT
OO6bsicuute npuHLUI padotsl reiita Toddonu
OO0®bscHUTE NpUHIMI paboThl reiita OpenkunHa
O06mwsacuute npuHmn padotsr reiita CCNOT
OO0mbsacHuTe npuHIMn padoTtel refita CSWAP
UYem kBaHTOBOE MpeodpazoBanmne Pypbe oTaruaeTcs oT mpeodpazoBanus Oypbe?

Noakown



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa nazepHsix cucrem

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «OCHOBBI KBAaHTOBBIX BBIHHCHGHHﬁ)), 6 CEMCCTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHHUIUIMHE, HPEIyCMOTPEHHON Yy4eOHBIM
IUTAHOM.

Hens PI'3(P): cTynmeHTHl AOMKHBI OCBOMTH M HAyYUTHCS MPOTPAMMHON pealu3alvu
MPUHIIMIIOB, METOJIOB U aJITOPUTMOB PELIECHUSI OCHOBHBIX M BCIIOMOTATENIBHBIX 3a7a4 M0 TEOPUU
KBAHTOBBIX BBIYHCIICHHA.

Oo6s3arenbubiM emenToM PI'3(P) siBisieTcst pemenue 3a1ad.

Howmep BapuaHTa COOTBETCTBYET HOMEPY CTY/I€HTA B CIIUCKE IPYIIIIHIL.

PT"3(P) BbInomHsAETCS MHAUBUIYAITBHO

KonuuecTBo 3amaHmii  J0CTaTOYHO M OOECHEYEHHUs, KaKIAOro 00ydarolierocs
WHIUBUyalIbHBIM 3a1anuemM PI'3(P).

3amena 3ananusi PI'3(P) ocymiecTBisieTcss Mo coriacoBaHMIO C MPEIoAaBaTeieM U3 Yucia
pe3epBHBIX (HE 3aHATHIX ) 3a1aHHH.

[lepen BbIOMHEHUEM 3aaHUSl CTYIEHT [OJKEH O3HAKOMHUTBHCS C TEOPETHUECKUM
MaTepHUaJIOM IO TEME 3aJaHHIl.

[IpenonaBaTens OCYIIECTBISIET PYKOBOJICTBO IO BBINOJIHEHUIO 3a/1aHUs, OKa3bIBAE€T
KOHCYJIbTAllMOHHYIO MIOMOIIb U TpuHUMaeT otyet 1o PI'3(P).

[lo pesynbraram BeimonHeHus PI'3(P) BbImonHsAETCS OTYET, KOTOPBIM COCTOMUT W3
CJIEYIOIIUX YacTe:

TutynbHbIA THCT (CM. HUKE)
3ananue 1 (mo BapuaHTam)
3ananue 2 (10 BapuaHTaMm)
3ananue 3 (M0 BapuaHTaMm)
3ananue 4 (1Mo BapuaHTaMm)
3ananue 5 (M0 BapuaHTaMm)
3ananue 6 (Mo BapuaHTaMm)
3ananue 7 (M0 BapuaHTaMm)
3ananue 8 (1Mo BapuaHTaMm)
10 3ananue 9 (1Mo BapuaHTam)
11. 3apanue 10 (o BapuanTam)

©CooNo R WNE

Tpebosanus k ogpopmaeruio:

B otuere nomxHBI OBITH MPEACTABIEHBI 3a/laHUE, €r0 pelleHue (eCiIH MpearnoiaraeTcs
TEOPETUYECKOE PEIICHUE 3aJaHus1) WIH JIUCTUHT IPOrpaMMbl (€CIU MPEATIONATracTCsl YUCIEHHOE
pelIeHue), pe3yinbTaThl peleHus ¢ TpapuIeckuM oToOpakeHneM (eciu Tpedyercs).

OrueT B YCTAHOBJICHHBIC CPOKH CHACTCSA Ha Ka(peﬂpy AJid IIPOBCPKH. HpenonaBaTenL
OLICHUBACT Kady€CTBO pa6OTBI, OTMCYACT IMOJIOXKHUTECIBbHBIC CTOPOHBI M HEOOCTATKH pa6OTBI n



oTpenieNseT, OMyCKaeTcs I oHa K 3amuTe. [Ipy HeoOX0AMMOCTH TMpernoaaBaTellb BO3BPAIAET
PI'3(P) crynenty mist 1opaOOTKHM M YCTaHaBIMBACT CPOKH IMOBTOPHOTO TPEIOCTABICHUS IS
npoBepku. 1o 3ammTel paboThl CTYEHTOM JOJDKHBI OBITH CAETaHbl HEOOXOIMMbIE NCTIPABICHUS
Y IOIIOJIHEHUS 110 BCEM 3aMEYaHMsIM IIPENOIaBaTeNs.

IIpu nonoxutenbHoM pe3yibTare ouneHuBanuss PI'3(P) crtyneHnTt e€ pacnedatsiBaer,
nepeaaeTr Ha Kadeapy U 3alMIIaeT 10 CECCUU B Ha3HAYEHHOE IIPEIo1aBaTesIeM BpeMsl.

3ammra PI'3(P) cocrouT B HMHOMBUAYaJbHOM YCTHOM COOECEOBAaHHMU CTYICHTA C
npenogasareneM. B mpornecce 3amMThl BBIABISAETCS yPOBEHb 3HAHHWN CTYNEHTA, CTEICHb €0
CaMOCTOSITEIFHOCTH TPHU  BBINOJHEHMH paboThl. [lo pe3yapraram 3alIMThl  CTYACHTY
BBICTABJIICTCSL OLICHKA B COOTBETCTBUM C KPUTEPUSAMH, IPHUBEICHHBIMA B II. 2 HACTOSLIETO
[Tacnopra.

2. Kpurepun oueHKu pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHIUI

OOue mpaBuia BBICTABICHHUS OLEHOK TEKYyLIEH aTTecTaluu ONpeAesstoTcs OalabHO-
PEUTHHIOBOM CUCTEMOMN, YCTAaHOBIIEHHOW JIOKanbHbIM akToM HI'TVY.

PI'3(P) cumTaercs BBIMOJTHCHHONH Ha MPOJABHHYTOM YpPOBHE, €CIIM BCE HEOOXOIUMBIC
pacyeTbl IPOM3BEACHBI CaMOCTOSTENbHO M Oe3 ommOok; Bce pasaensl PI'3(P) BeimosiHeHsb
NPaBWIBHO U B MOJHOM 00BeMe; paboTa ohopMiIeHa B COOTBETCTBHU C TPEOOBAHHSIMU; CIaHA
IPEenoJIaBaTeso B yKa3aHHbIE CPOKU U HE BO3BpALaach AJs AOPaOOTKU; MPUBEACHBI MOIHbIE U
pa3BepHYTbIE pEIIECHUS; Ha 3alllUTe€ CTYACHTOM JaHbl yBEPEHHBbIE M apryMEHTHUPOBAaHHbBIE
oTBeThl. COBOKYITHOCTh 3aIlJIAHMPOBAHHBIX PE3Y/IbTaTOB U COOTHECEHHBIX C HUMM MHAUKATOPOB
JOCTHKEHUS] KOMIETEHIIMH He coaepkuT npoOenoB. 3akperuienHble 3a PI'3(P) komnerennuu
chopMHpOBaHbI Ha IPOJIBUHYTOM ypoBHE. O1ieHka coctanisieT om 26 oo 30 b6annos.

PI'3(P) cumTaercs BbINOIHEHHON Ha 0a30BOM ypOBHE, €CJIM BCE HEOOXOAUMBIE PacueThl
IPOM3BEAECHBI CAMOCTOSITEIBHO U 0€3 CYIECTBEHHbIX OINO0K; Bce pasznensl PI'3(P) BeimonHeHb!
MpaBUIILHO, HO €CTh 3aMEYaHus K MOJHOTE MpeocTaBieHus: nH(popmaluu; pabora ohopmiieHa B
COOTBETCTBUM C TPeOOBAaHUSMH; CllaHa IPENoJAaBaTeN0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpalllajiach CTYAEHTY JJIi HE3HAYUTEIbHOM NOpaOOTKM; HA 3alUTE CTYAECHTOM JIOMYLICHBI
HeNpUHIMIUANbHbIe OMOKH. COBOKYIHOCTh 3aIVIAHUPOBAHHBIX PE3yJIbTATOB U COOTHECEHHBIX
C HUMH HHAMKATOPOB JIOCTHXKEHUS KOMIETEHIIMH COAEPKUT HECYIIECTBEHHbIE MPOOEbL.
3akperuieHHsle 3a PI'3(P) xommereHuuu cdopmupoBanbl Ha 0azoBoM ypoBHe. OleHka
coctasisietT om 20 do 25 6annos.

PI'3(P) cumTaercs BBINOJHEHHOM Ha NMOPOrOBOM YpPOBHE, €CIIM BCE HEOOXOAUMBIE
pacyeTbl IpPOU3BENEHbI CaMOCTOSITENIbHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHusl K OJIHOTE MpelocTaBiIeHns nHpopmanuu; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMM; CAAaHA TPENOAABATEN0, HO HEOJHOKPATHO
BO3Bpallaach CTYICHTY Ui J0pa0OOTKW; NpPUBEACHO KpaTkoe pemieHue; 3amuta PI3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHEeHUs. COBOKYNHOCTh 3allNIAHUPOBAHHBIX PE3YJIbTaTOB
U COOTHECEHHBIX C HMMM HMHIUKATOPOB JOCTHIKEHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHBIE
npobenbl. 3akperieHHsle 3a PI'3(P) kommerenmuu chopMupoBaHbl Ha MOPOTOBOM YPOBHE.
Onenka cocrasisiet om 15 0o 19 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)XKE TOPOTOBOTO YPOBHS), €CIH PacuUeThl
NPOM3BEACHBl C CEpPhE3HBIMH OIMIMOKAaMH; €CTh 3aMe4yaHHs K IIOJHOTE MPEeJOCTaBICHUS
uHpopmannu u odopmienuto; PI'3(P) Obuta cnana mnpenonaBarento, HO HEOAHOKPATHO
BO3Bpallaach CTYJEHTY AJIs 10pabOTKH, YTO HE MPUBEJIO K yayulieHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJETEILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYIEHTOM pe3yabTaToB. COBOKYNHOCTb 3aIUIAHHPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHM HWHAUKATOPOB JOCTHXKCHMsI KOMIIETEHIMH COJEpPXKUT MHOXKECTBEHHBIC CYLIECTBEHHBIE



npobensl. 3akpersiennbie 3a PI'3(P) kxomnerenuum He cdopmupoBanbl. OIeHKa COCTaBISET
MmeHee 15 Gaos.

3. IIIxkaJa oueHKHn

B o0me#i onenke mo mucruruimHe O0ayisl 3a PI'3(P) yunThIBaloTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, NPUBEIEHHBIMM B paboueil mporpamme
JUCITUTUIAHBI.

PI'3(P) kak ¢opma Tekymeii arrectanud (KOHTPOJS) IO JUCHHUIUIMHE CYHATACTCS
YCIICITHO BBITIOJTHEHHOM, €CIIM CyMMa IMOMYYEHHBIX 0aJUIOB MO BCEM €T0 3aJaHUsIM COCTABISIET OT
15 o 30 6ayw10B BKIIFOUUTEIBLHO.

4. IlpumepHblii nepeyens 3aganuii PI'3(P)

. [Ipencrasnenne kyoura GporoHoM

. [IpencraBnenue kyouta qByXypOBHEBBIM aTOMOM

. [Ipencrarinenne KyouTa SIEKTPOHOM

. 3aryTaHHbIE COCTOSTHUS

. OmHOOHUTOBEIC IEHCTBUS

. YHUTapHBIE TPe0Opa30BaHUs U YHUTAPHAS SBOIOIHUS
. Teitt X

.Teiit Z

. I'eiir Anamapa

10 HepaBenctsa benna

OO NO O WNEF



