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1. eaun u 3aga4um TUCHUTIIAHBI

Pabouas nporpamma mucuuruinabl «OcHOBBI KBaHTOBOM nH(popMmarukn» (b1.0.13) (nanee
— MUCIUIUIMHA) COCTaBJIEHAa B COOTBETCTBUU C TpeOOBaHUSIMH (eAepabHOr0 rocyAapCcTBEHHOTO
00pa30oBaTeNLHOTO CTaHAApTa BhICHIETO 00pa3oBaHMA — OakajlaBpUaT IO HAIPABICHUIO
noarotoBku 09.03.01 «Mudpopmatrka ¥ BBIYHCIHTEIbHAs TexHuka» (maizee - ®I'OC BO),
yTrBepkaeHHOro 19 centsOpst 2017 ., mpuka3z MunuctepcTBa o0pa3oBaHus 1 Hayku Poccuiickoit
Oenepannu Ne 929, mpukazo Munoopraayku Poccun «O BHeceHHHM M3MEHEHUH B (heqiepalibHbIC
rocyJapCTBEHHbIE 00pa30BaTeIbHbIE CTAHJAPTHI BBICHIETO 00pazoBaHus» OT 26 HostOpst 2020 r.
No 1456, ot 8 deBpans 2021 1. Ne 83, ot 19 urosst 2022 r. Ne 662 u ¢ yueToM npo¢eCCHOHAITBHOTO
cranaapta (06.001) «IIporpammucT», yTBEp)KIEHHOrO NIpuKa3oM MuHucTepcTBa Tpyna u
conuanbHoi 3amuThl Poccuiickoit @enepaunu ot 20 uroiist 2022 r. No 424H.

Lenbro U3y4eHus: AUCHIUIUIMHBI ABIsIETCs. (HOPMUPOBAHKE Y 00YYaIOLIET0Cs CIIOCOOHOCTH
K TPUMEHEHHUIO COBPEMEHHBIX KBAaHTOBBIX TEXHOJIOTMH OOpaOOTKM JaHHBIX B BbIOpaHHOMU
npodeccuoHanbHOM chepe NesTEeTbHOCTH

Jlj1s nocTHKEeHUsI IOCTaBJICHHOM LIeTN petlatoTcs CIeAYIoUe 3a1auu:

— (opmupoBaHuEe 3HAHHM O BBIYMCIUTEIBHBIX BO3MOXKHOCTSIX KBAHTOBBIX CHCTEM,

MPUHIIMIIAX UX HBOJIOLUHU U PE3yIbTaTOB U3MEPEHHS COCTOSHUN;

— (QopmupoBaHHE yMEHHUH HCIONB30OBAHHUS OCHOBHBIX MPHUHIMIIOB pa3pabOTKu

IIPOrpPaMMHOT0 00eCTeueHus Uil KBAHTOBBIX KOMIIBIOTEPOB;

— (opmHupoBaHUE HABBIKOB Pa3pabOTKM U MPOrPaMMHOM pealu3aluy 3JIEMEHTapHbBIX

KBaHTOBBIX aJrOPUTMOB.

2. IlepeyeHb MJIaHUPYEMbIX Pe3yJabTATOB 00y4YeHHs MO TUCHMILINHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMM B 00pa30BaTeJIbHOW MNporpaMMe HHANKATOPAMHM  IOCTHKEHUA
KOMIIeTeHIINH

[InanupyemMbIMu  pe3ynbTaTaMd OOy4YeHHUS MO AUCHUIUIMHE (MOIYINIO) SBISETCS
dbopMUpOBaHUE y 00YJAFOIIMXCS KOMIICTCHIIMN W/WTH 4acTH KoMrteTeHIi. ChOopMUPOBAHHOCTH
KOMITETCHIIMM W/WJIM YaCTH KOMIIETEHIIUH OLICHUBAETCS C MOMOIIBIO WHIUKATOPOB JOCTHIKEHUS
KOMIICTCHITIH.

NHaukaTopbl 10CTHAKEHUS

. Pe3yabTaThl 00y4eHHs MO TUCIUNIMHE
KOMIeTeHn i

OIIK-2. CnocodeH pemath npoeccuoHa bHbIE 32Ja4M ¢ UCNOJIb30BAHUEM METO0B, CIOCOO0B U
CPe/ICTB MOJIyYeHHsA, XPAHEHNUS U MepepadoTKu HH(POPMANH; HCMOJIB30BATh HHGPOPMANIMOHHbIE H
unGpoBbie TEXHOJIOTHH B MPO(PeCcCUOHAIBHOI 1eITeJIbHOCTH.

OIIK-2.1 3HaeT OpUHIIATIBI OOy4aroIuics 3HaeT:

paboThl COBPEMEHHBIX —  OCHOBHBIE IPUHIIMITBEI KBAHTOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA,
MH()OPMAIMOHHBIX — IpOrpamMMHBIC OpOAYKTbl  JUIA  KBAHTOBBIX  OMYJISITOPOB,
TEXHOJIOTHH JUISL PEIICHHS paspabaTeiBaeMbIX KpynHbIME I T- KOMIaHusAMuy;

3a71a4 IPOeCCHOHANBHOI — COBpPEMEHHBbIE MOJAXOAbl K MPOEKTUPOBAHHUIO U  CO3JAHUIO
ACATCILHOCTH KBaHTOBBIX KOMIIbIOTEPOB.

OIIK-2.2 Ymeert ucronb3oBaTh | O0y4arommiics yMeer:

COBPEMCHHEIE — OLICHHUBATh BEIYHUCIUTEIBHYIO CJIOKHOCTE 3a1a4 IIPOCKTA,
MH(POPMALMOHHBIE — OLCHMBATh NMEPCHEKTHUBLI MCIIOJIB30BaHUS KBAHTOBBIX O3MYISITOPOB
TCXHOJIOTUMN  [JI1  PCIICHUSA (KOMHB}OTepOB) A pelIeHus IIOCTABJICHHOI 3aJauH.

pohecCUOHAIBHBIX 3314

OIIK-2.3 Bnaneer HaBbikamul | OOydJarOMIMIACS BJIaIeCT HABBIKAMHU:

paboTel B MPO(ECCHOHANBHON | — mpUMeHEHUs HMH(POPMALMOHHBIX TEXHOJOIMHA M  IPOrPaMMHBIX
JICATSIIbHOCTH c CpPEeICTB, B TOM 4YHCJE€ OTEYECTBEHHOTO IIPOM3BOJACTBA, JIJIS
HCIOJIb30BaHUEM KBaHTOBOM HH(OPMATHKHY;

COBPCMCHHBIX — HCMOJIB30BaHMS KBAaHTOBBIX 3SMYJSTOPOB (KOMIIBIOTEPOB) ISt




MHGOPMAITHOHHBIX u
UG POBBIX TEXHOJIOTHH.

PEUICHUA MMOCTAaBJICHHOM 3a/1a4H.

3. MecTo McUMILIMHBI B CTPYKTYpe OCHOBHOI npodeccHOHATBHON 00pa3oBaTe1bHOM
NPOrpaMMblI

JlucuuiuimHa OTHOCUTCA K 00s13aTenbHOM yacTu 6710ka 1 «/lucuuniaiasl (MOTyIIH )».

4, O0beM TUCUUIVIMHBI M BUAbI y4eOHO padoThI

Bun yueonoii padoTsi Bcero uyacos

KonTakTHas, padora (10 BuaaM yueOHBIX 3aHATHH) 64
B Tom uuce:

- nexiuu (JI) 32
- mpaktudeckue 3auatus (113)

- naboparopHbie padotsl (JIP) 32
CamocrostenbHas pabota (CPC) (Bcero) 76
Kontpons 4
®dopMa KOHTPOJIA (TIDOMEKYTOUHOH aTTeCTAIINH ) 3

OO01mas Tpya0eMKOCTD: Jac / 3.€. 144/4

[Tpumeuanue: «Popma KOHTpoJIs» — 3auer (3).
S. CTpyKTypa u copep:KaHHe TN CHUTLTHHbBI
5.1. Pa3nmensl AMCUMILIUHBI U COAEpKAHUE pACCMATPUBAEMbIX BOIIPOCOB

Tabmnuua 5.1.

HNuauxaTopbl
Ne | HaumenoBaHue pasaeiia
u/n O Coaepsxanue pasgesia AOCTH:KeHHsS
KOMIIeTeH Mt
1 |Bseneune. KsanTossie | Jleknus 1. BeraucauTenbHbIN TpoIiece Kak
KOMITBIOTEPBI U | TIPOIIECC IBOJIOIIUHN COCTOSHUM BHIYMCIUTEIEHON
KBAaHTOBbIE CUMYJIATOPHI. |CHUCTEMBI. BO3MOXXHOCTH HCTIONB30BaHUS
KBAaHTOBBIX CHCTEM JJIsl BbIUMCIEHUH. KBaHTOBBIE
KOMIIBIOTEPHI U KBAHTOBBIE IMYJIATOPHI.
IlepcneKTHBBI CO3AaHUS U UCIIOJIB30BAHUS
KBAHTOBBIX KOMITBIOTEPOB JJIs1 CJIOKHBIX
BBIYHUCIIUTEIBHBIX 3a7a4 (2 Jaca)
JlaGoparopHble 3aHsTHS 1.
JlaGoparopnas pabota Nel. Maremarudeckue
OCHOBBI KBaHTOBBIX BeIuMcIeHUH. HacTs 1. (2 OIlK-2.1,
yaca) OIIK-2.2,
OIIK-2.3.

CamocTosTenbpHas padora
[loBTOpEHME JIEKIIMOHHOTO MaTepHUala,
BEITIOJTHEHHE 3amanuid K JIPNel (6 gacos

MareMaTH4ecKe OCHOBEI
KBaHTOBOH
WH(OPMATHKH.

Jlexumu 2, 3. 4. Kommnekchble uncna. Kopuu u3
eauHUIBL. beicTpoe npeobpa3zoBanue Dypre.
I'mns6epToBeI mpocTpancTBa. OmepaTopsl B

rub0epTOBBIX pocTpancTBax. Horamus dupaka.

TeH30pHOE TPOU3BEICHHIE THILOSPTOBBIX
MPOCTPAHCTB U onepaTopoB. [IpoeKTHBHBIC
THIIBOEPTOBHI TPOCTPAHCTBA.(6 TaCOB)




JlaGopaTopHsle 3ausaTus 2,3.4.
JlaGopaTtopHast paborta Nel. Maremarmdaeckue
OCHOBBI KBaHTOBBIX BhIUHCIICHUI. YacTh 2 (6
4acoB)

CamocrosTenpHas paboTa

[ToBTOpEHUE JEKIIMOHHOTO MaTepuaa,
BhITIONIHEeHUE 3ananuid K JIPNel (14 gacos)

CocTosHUS 1 U3MEPCHHUS B
KBaHTOBBIX CHCTEMaX

Jlextmst 5. Ky6Owur. Ilomspmsamms ¢Qorona kak
peanuzanus KyowuTa. Cdepa Brnoxa.
MHOrOKYOUTHBIE CHCTEMBI. Pa3lioKUMOCTh H
3aIlyTaHHOCTh COCTOSIHMM KBAaHTOBOH CHCTEMBI.
N3mepeHue COCTOSIHMM KBAHTOBOWM CHCTEMBI.
[IpaBuno bopnHa. IloHsATHE BBIYUCIUTEIBHOTO
0asnca st KBAaHTOBOM CHCTEMEI. (2 Jaca)
JlaboparopHsie 3aHATHS 5.

Jlaboparophnas pabora Nel. MaTemarudyeckue
OCHOBBI KBAaHTOBBIX BeIYKCIeHHH. HacTs 3. (2
gaca)

CamocTosTenbHas padora

[ToBTOpEHUE JEKIIMOHHOTO MaTepraa,
BEITIOJTHEHHE 3amanuid k JIPNel. (6 gacoB)

OBOIOHUS COCTOSHUIA
KBAaHTOBOU CUCTEMEI.

Jlexius 6. IlpuHIMIT yHUTapHOW 3BOJIOLUU.
TeopemMa O HEBO3MOXHOCTM  KJIOHMPOBAHUS
COCTOSIHMM ~ KBAHTOBOM  cucteMbl. [Ipumepsl
YHHUTapHBIX omeparopoB. Omeparop Amnamapa.
[Tapannenu3m B KBAHTOBBIX BBIYHCICHUIX. 3aada
Hoitga. (2 gaca)

JlaboparopHseie 3aHATHS 6.

JlaGoparopnast paGora Nel._ MartemaTnueckue
OCHOBBI KBaHTOBBIX BhIuKciIcHUH. YacTs 4.(2 yaca)
CaMocTosTenpHas paborta

[ToBTOpEHME NEKIIMOHHOTO MaTepHuaia,
BEITIONTHEHUE 3aaanuid K JIPNel. (6 gacoB)

KBanToBBIE CXEMBEL.

Jlexmns 7. KBaHTOBBIEC TEUTHI M KBAHTOBBIE CXEMBEI.
[lonsitue cxemHOro 0Oaszmca. AmNIpPOKCUMAIVS
YHUTApPHBIX  ONEpaTopoB. [IpuMepbl CXEMHBIX
basncoB. (2 gaca).

Jlabopartopusble 3aHsaTusd 7.8.9.

JlaboparopHas padora Ne2.

KBanToBBIC CXEMBI. (6 YacoB)

CamocTosTeabpHas padbora

[ToBTOpEHME JEKIIMOHHOTO MaTepuraa,
IToaroroska otuéra k JIPNel. Brimonnenne
3ananuit k JIPNe2. (6 gacos)

KBanToBbIE anropuTMBI

Jlexmuu 8, 9, 10. 3ay1aua KBAaHTOBOTO MTOKCKA.
AnroputM I'poBepa. 3anada pa3nokeHus yucia Ha
MIPOCTBIE COMHOYKUTENH. 3a7aua HaXOKIEHHS
MEePHUOA MOCTIEN0BATENHOCTH. AITOPUTM
Caiimona. KBanroBoe npeobpazoBanne DOypne.
AnroputMm lopa. (6 yacoB)

Jlaboparopusie 3anaTus 10.

JlaGopatopHast pabora No2. KBaHTOBBIE CXEMBEI.
Yacte 2. AnnpoxcuManusi yHUTapHBIX ONIEPAaTOPOB
cxeMamH. (2 yaca)




CamocrosTenpHas pabora. [ToBTOpCHME
JIEKIIMOHHOTO MaTepuaia, BBITIOTHEHUE 33/IaHui K
JIPNe2 (10 yacoB)

Ourponus u uapopmartus | Jlexmus 11, 12, 13 DIIP — mapagokc u KBaHTOBEIE
B KBAaHTOBBIX CHUCTEMaX koppessiunu. HepaBenctBo bemnma — Kiayzepa —
XopHa - [[lumoHmn.

KBanTOBOEC cOoCcTOsTHIE Kak HH(DOPMAIIMOHHBIN
pecypc. KBanroBas tenenopraiiusi. CBEpXIUIOTHOE
KoaupoBanue. DHTponus ¢poH Helimana u e€
cBoiicTBa. B3anMHas uHpopmaIus 18yx
KBaHTOBBIX cucteM. HepaBeHcTBO X0I€BO. (6
9acoB)

Jlaboparophbie 3ansaTus 11,12,13.

JlaGopaTtopHast pabota Ne3. DHTpomUs U
nH(OpMAaITUs B KBAHTOBBIX cHCTeMax. (6 9acoB)
CamocrosrensHast pabota. [ToBropenne
JEKIIMOHHOTO MaTepHaa, BBITOJHEHUE 3aJaHui K
JIPNe3, moaroroska oruéta o JIPNe2. (10 gacos)

HenoxaiapHOCTE Jlexuuu 14, 15. IlceBnOKBaHTOBBIE MOJCIIH.
HHpOpPMALTUH B|Mogenu Criekkenca u [lanecky. ['panutist
KBAaHTOBBIX CHCTEMax MH(POPMALMOHHON HeNoKanbHOCTH. [IpuHmn
WHPOPMAITMOHHON MPUYMHHOCTH. (4 Jaca)
Jlaboparophble 3ansartus 14.15.

Jlaboparophas padota Ne4. [IceBnokBaHTOBBIC
MozelnH. (4 gaca)

CamocTosTenbHas pabora. [loBTOpeHue
JIEKLIMOHHOTO MaTepHaia, BBIIIOJIHEHHE 3a1aHuil K
JIPNe4, moaroroska oruéta k JIPNe3 (10 wacoB)

KganTtoBoe Jlekmms 16. ITpoext Quantum Development Kit
porpaMMHpPOBaHNE koMranuu Microsoft 1 OCHOBHBIE PUHIMITBI
s3bIKa MporpammupoBanus Q#. (2 gaca)
JlaGopaTopHble 3aHATHS 16.

Jlaboparophas padora 1-4. (2 gaca)
CamocrosrenbHas pabora. [ToBropenune
JIEKIIMOHHOTO MaTepHaa, HOATOTOBKa OTYETOB 110
JIPNeNe 1 — 4. (8 gacoB)

5.2. Pa3genbl IUCHUININHEL U BUABI 3aHITHI

HaumenoBanme pasaesia IUCHHIIMHBI J JIP CPC

Bcero

2 3 4

BBenenne. KBaHTOBBIE KOMIIBIOTEPHI U KBAHTOBBIE
CUMYJISITOPBI

10

MaremaTtnyeckiue OCHOBBI KBAHTOBOI HH(OpMAaTHKH

26

CocTosHUSA U HU3MCPCHUA B KBAHTOBBIX CUCTEMAX

10

DBOJIOINS COCTOSTHHNA KBAHTOBOI CHCTEMBEI

10

KBanToBBIE CXEMEBI

14

KBaHTOBBIE aITOPUTMBI

10

18

BHT‘I)OHI/IH u I/IH(I)OpMaL[I/IH B KBAHTOBBIX CUCTEMAX

10

22

N[O~ IDN

A OO INMN|IN|IN| O
A IO NN OOIDN| DN

HenokansHOCTS MHPOpPMAIY B KBAHTOBBIX CHCTEMAX

10

18




9 |KBaHTOBOE MpOrpaMMHpPOBAHUE 2 2 8 12
Hroro 32 32 76 140

KonTtpons 4

Bcero (o6mas TpynoeMKocTh, 9ac.)| 144/4

6. OueHouHble MaTepHaJbl JIsl NMPOBeJAEHUS TEKYIIero KOHTPOJS yCHeBAeMOCTH H
NMPOMEKYTOUYHOM aTTeCTAIMN 00yYAIOIIMXCS 0 UCHUIIHHE

OHCHO‘IHBIG MaTCpuaJibl 11O AUCHUILIMHE SBJIAIOTCA HEOTHEMJIEMOM YaCTBIO pa60qel71
POrPaMMBbI U MPECTABICHBI OTACIbHBIM TOKYMEHTOM, PACCMOTPEHHBIM Ha 3acelaHiu Kadeapbl
U YTBEPKJICHHBIM 3aBEIYIONIUM Kadeapoit.

7. MeToauyeckue yKa3aHus s 00y4aIOMMXCS 0 OCBOEHUIO U CIUTIIHHBI

ITopsnok u3ydeHust IUCUMILINHBI, CJICTYHOLIUN:

1.  OcBoeHue pa3lesnoB AUCUUIUIMHBI IMPOM3BOIUTCA B IOPAAKE, NMPHUBEIECHHOM B
paznene 5 «CopepkaHue W CTPYKTypa NUCHHMIUIMHBD). OOydYaromMiics JOHKEH OCBOUTH BCE
paszensl JUCHMILIMHBI, MCIIOJIb3Ysl METOJMUECKUEe MaTepuallbl AUCLUIUIMHBI, a Takke y4eOHO-
MeTOoAnYeCcKoe o0ecredeHne, MpruBeIeHHOe B paszerne 8 pabodeid mporpaMMel.

2.  Jlns <¢opmupoBaHHS KOMIIETEHLMH O0OydarolmMics JOJDKEH IPelCTaBUTh
BBITNIOJTHEHHBIE TUIIOBBIE KOHTPOJIbHBIE 3a/IaHUS WM MHbIE MaTEPHUAIIbl, HEOOXOIUMBIE /17151 OLICHKU
3HAHUM, yYMEHHUH, HaBBIKOB W (WJIM) OMBITA JESITEIbHOCTH, NPEIyCMOTPEHHbIE TEKYLIUM
KOHTPOJIEM YCIIEBAEMOCTH (CM. OLICHOUYHbIE MaTEpPUAJIbI MO JUCLUILIUHE).

3. Ilo urToram TeKyulero KOHTPOJIs yCIEBAeMOCTH IO JUCLUILIMHE, 00ydarouuiics
JIOJIKEH MMPOUTH IPOMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOYHbIE MaTepUaJIbl IO JUCLUILIUHE).

8. Onucanue MaTepHaIbHO-TEXHUYECKOr0 M Y4eOHO-MeTOAUYeCKOro odecreveHus,
HEe00XO0UMOr0 JIfl Peau3alui NPOrPaMMbl MATHCTPATYPHI 0 JUCIHUIJIMHE

8.1. IlomemeHus NpeaAcCTaBIAIOT COOON YUeOHBIE Ay TUTOPUU LIS IPOBEACHHS y4EOHBIX
3aHATHH, IPEyCMOTPEHHBIX IPOrpaMMoi MarucTpaTyphl, YKOMILUICKTOBAHHBIC
CHEeIUaM3UpPOBAaHHON y4eOHON MeOenbl0 M OCHAIeHHBbIEe 000pYAOBaHHEM U TEXHHYECKUMU
cpeacTBaMu OOydeHHUs, CIyXallMMU JUIsl TpeAcTaBieHus ydyeOHoW wuHbopmanuu OoJbIION
ayJUTOPUU. CTAIIMOHAPHBIM WM MEPEHOCHBIM IKPAHOM, MapKEepPHOW TOCKOW W (MJIM) METOBOMH
JIOCKOM, CTAaIlMOHAPHBIM WM TEPEHOCHBIM MYJIBTUMEIUHHBIM TPOSKTOPOM, IMEPCOHATHHBIMU
KOMITBIOTEPAMH.

Bce momernieHus, HCIOJIb3yeMbIe IS TPOBECHUS YISOHBIX 3aHATHH U CaMOCTOSTEIIBHON
paboThl, COOTBETCTBYIOT JEHCTBYIOIIUM CAHUTAPHBIM U TPOTUBOIIOKAPHBIM HOPMaM U MPaBUIIaM.

Jlyis poBeIeHHs JTA0OPATOPHBIX PadOT HMCIONB3YIOTCS JAUCILICHHBIC KJIACCHI Kadeaphl
«HpopMaliOHHbIE W BBIYMCIUTENbHBIE cUCTeMbI». Kiacchl 000OpynoBaHbI MEPCOHATHLHBIMU
KOMITBIOTEPAMH, BKITFOUAsI CEPBEP JIOKATBHON CETH JIJISl Pa3MEIIeHUs METOINICCKUX MAaTePHAIOB
U pe3yNbTaTOB BBHIMOJIHEHHs JabopaTopHbIX paboT. Ha koMmbpioTepax yCTaHOBIIEH KOMILIEKT
HEO0OXOIMMOT0 IPOrPAMMHOTO OOeCTIeUeHUs1, TPUBEJIECHHOTO B 1I. 8.2.

[TomemieHust A7si CaMOCTOSITENLHON pabOThl 00YJAIOIIMXCSl OCHAIIEHBI KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO IMOJKIIOUEHHUS K ceTH «VHTepHeT» M o0ecleueHueM JOoCTyma B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

8.2. YuuBepcurer obecriedeH HeOOXOAMMBIM KOMIUIEKTOM JTUIIEH3MOHHOTO ¥ CBOOOTHO
pacmpoCTpaHsAeMOro MPOrPaMMHOTO 00ECIIEYCHHS, B TOM YUCJIC OTEUECTBEHHOTO ITPOU3BOJICTBA!
— MS Office;
— Onepanunonnas cucrema Windows;
— Awntusupyc Kacnepckuii;
— IIporpammHas cuctema Juisi OOHApYKEHUS TEKCTOBBIX 3aMMCTBOBAaHUMN B yUEOHBIX U
HAy4YHBIX paboTax «AHTUIUIaruat.BY3».



— cpena NpOrpaMMHUpPOBaHMs Ui KBAaHTOBBIX BbluMciaeHudd MS Q#  (Gecrnatnoe,
CBOOOJHO pacmpocTpaHseMoe MpOorpaMMHOE OOecreueHue, peXUM JI0CTyIa
https://docs.microsoft.com/ru-ru/azure/quantum/overview-what-is-qsharp-and-qdk

— cpema nporpammupoBanusi Python (GecrmiatHoe, CBOOOJHO pacIpoCTpaHIEMOE
nporpamMMHoe obecrieueHue; pexxum pocrymna https://python.org/downloads/)

— NetBeans IDE 8.2 (OecruiaTHOe, CBOOOAHO pPacHpOCTpaHsIeMOe IMPOTPaAMMHOE
obecnieuenue; pexum gocrtymna https://netbeans.org/downloads/)

8.3. OoOyuwarouumcss obOecriedyeH J0CTyn (yOaJdeHHBIM JOCTYN) K COBPEMEHHBIM
npodecCHOHATBLHBIM 0a3aM JTaHHBIX:

— DIJEKTPOHHO-OMOIMOTEYHAsI CUCTEMa U3/1aTebCTBa «JIaHby. [ DIIeKTpOHHBIH pecypc].
— URL: https://e.lanbook.com/ — Pexxum gocTyma: 1jist aBTOPHU3. MOJIb30BATEICH;

— DnexkTpoHHO-OMOIMOTEYHast cucTeMa ibooks.ru («Aibykce»). — URL: https:// ibooks.ru
| — Pesxxum toctyna: Juis aBTOPH3. MOJIb30BATEICH;

— Dnexrponnas Gubmmoreka FOPAMT. — URL: https://urait.ru/— Pesxum nocryna: s
aBTOPU3. MOJIb30BATEINCH;

— Enaunoe okHoO moctyma k o0pa3oBaTelbHBIM pecypcaM - KaTalor oO0pa3oBaTelbHBIX
MHTEPHET-PECYPCOB U IOJIHOTEKCTOBOW AJIEKTPOHHOM Y4eOHO-METOAMUYECKON OubnuoTeke ais
obiero u mpodeccuonanbHoro oopasosanus». — URL: http://window.edu.ru/ — Pexxum nocryma:
CBOOO/THBIM.

— Cnosapu wu suimkinoneauu. — URL: http://academic.ru/ — Pexum pocryma:
CBOOOHBIM.
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— Haunonansusiit OTkpbiThiii YHuBepcuter "MHTYUT". becruiatHoe oOpa3oBaHue.
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yuebHoe nocobue / A. H. baymes ; , ®I'BOY BO III'VIIC. - Cankr-Ilerepoypr : ®T'EOY BO
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HenocpeacTBeHHbI. YuBunuxun, C. A. KBanroBas uHpopmatuka : yuyebHoe mocobue / C. A.
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Masypenko, C. A. Yusunuxuh, A. U. Tpudanos, B. B. Opnos. — Cankr-IlerepOypr : HUY
UTMO, 2009. — 58 c. — Tekcrt : anekTpoHHbIl // JlaHb : 31eKTpoHHO-OMOIMOTeYHas crucTeMa.
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6. Tporrma, M. II. OcHOBbI MaTeMaTH4YeCKOH 00pabOTKM HHPOPMAIHMH : ydeOHOE
nocobue ans By3oB / M. Il. Tponun. — Mocksa : U3narensctBo FOpaidit, 2024. — 185 c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-14978-4. — Tekct : dSIEKTpOHHBIA //
Oo6pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544136 (nmata
obpamenus: 06.07.2024).
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8.6. IlepeueHn pecypcos WH(OPMAIMOHHO-TEIICKOMMYHHKAITUOHHON ceTH
«MHTEpHET, HCIIOJIB3YEMbIX B 00pa30BaTEeILHOM IpOIIeCcCe:

— Jlnunbiit kabuner DUOC [DnextponHbid pecypc]. — URL: my.pgups.ru — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIb30BaTEIICH;

— DiekTpoHHasT WHPOPMAITMOHHO-00pa3oBaTeIbHas cpena. [DIeKTpOHHBIA pecypc]. —
URL.: https://sdo.pgups.ru — Pexwum mocTymna: 1yist aBTOPHU3. MOJIb30BATEICIH;

— Hayunas snexkrponnast 6ubnuoreka eLIBRARY - Pexum nocryna: http://elibrary.ru/,
CBOOO/THBIM.
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