IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

BBE,Z[EHI/IE B KBAHTOBLIE a/ITOPUTMbI

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MareMaThueCcKoe Mo/ie/IiPOBaHe U UCKYCCTBEHHBIM UHTeJIeKT

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucturuiviaa 51.B./1B.09.06 BeesieHrie B KBaHTOBbIE aTOPUTMbI OTHOCHTCS K YacTH, (OpMUPyeMOit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-13: CnocobeH TIK-13.1: 3Haem memoObl IIK-13.1: Omuem no
yuacmeoeamb 6 €030aHus, aHaau3da u 3HATh 1abopamopHbIM 3quém:
uccaedosanuu uccnedosanus Bazoeble noxssmus u memoob! pabomam K
OHMPO/IbHblE
mamemamuyeckux - .
- mamemamuyeckux Mooesneli 8 |K8AHMOBbIX 8bIUUCACHUL,
Mmodeseli 8 60npochbl
ecmecmeeHHbIX HAyKax u YCA08USL UX NpUMeHUMOCMU
ecmecmeeHHbIX
HAyKax u mexHuke MmexHuke
IIK-13.2: 3Haem
IIK-13.2:
mamemamuyecKkue mMemoobl
3HATh

obpabomku uH¢opmayuu,
nosty4eHHol 8 pe3ynbmame
3KCnepuMeHManbHbIX
uccnedosaHuti

IIK-13.3: Ymeem KoppeKmHO

Bazosble noHssmus u Memoobl
NONyAAYUOHHOI 2eHemuKu,
YCA08USL UX NPUMEHUMOCMU K

peuweHuio 3adau

npou3eo0cmeeHHO-
UCNO/Mb308aMb MEmMoObl .

mexHono2uuecKoll
C030aHUsA, aHanu3da u

dessmenbHOCMU.
uccneo0o8aHus
Mamemamuyeckux mooenell,
yMeem npumeHsimb MK-13.3:

YMETb

YuC/NeHHble U aHaAUumuyecKue
MemoOb! pelueHust 6a308bIX
Mamemamuueckux 3a0ay u
KAdccuueckux 3aoau
ecmecmeo3HaHus 8
npakmuueckol destmeabHoCMuU
IIK-13.4: Bnadeem Hagbikamu
UCNo/b308aHUSA
Mamemamuyeckux mMemoooe
obpabomku uHgopmayuu,
noayueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHutl

Onpedensmb u
npogeccuoHanbHO NpUMeHsIMb
Mamemamuyeckue Memoobil
K8AaHMOBbIX 8bluuCAeHUll 015
peweHus 3a0au
npou3eo0cmeeHHO-
mexHono2uuecKoll
Oesime/nbHOCMU, AHANU3UPOBAMb

Nno/iyYeHHble pe3y/bmambl.

IIK-13.4:

BJIAJETD

Hagbikamu npoe2pammHoli
peanu3ayuu 8bI4UCAUMENbHbIX
Memodoe U aneopummos
K8AHMOBbIX 8bluucaeHuUll 015

peuleHus 3a0au




desimenbHOCMU

npou3eo0CMEEHHO-

mexHono2uuecKoll

3. CTpyKTypa u copepkaHHve AUCLMILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/TUHBI

OYHas

OO011as TPY/J0EMKOCTD, 3.€. 2

Yacos 1o yueoHOMY IIaHy 72

B TOM UHCIIe

ay/JUTOpHbIe 3aHATHA (KOHTaKTHas padoTa):

- 3aHATHSA JIEKIJMOHHOI'0 THIIA 16

- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoTh) 16

- KCP 1

caMocTosTe/IbHasA padoTa 39

ITpomexyTouHas arrecranus 0
3auéTr

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pClS‘aeﬂClM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HavMeHOBaHHe pa3/ie/ioB U TeM JAUCLIATUTUHBI Bcero B TOM UMCJIe
Yyachl
( ) KonTakTHas pabora (pabota Bo
B3aMMOZENCTBUH C TIpero/jaBaresieM),
yachl U3 HAX
aHSITHS CamocrosiTesnibHas
CeMHUHapCKOro paGora
3aHATUS THUMA obyuaromterocs,
JIEKIIMOHHOTO | (TIpakThueckde | Bcero qackbl
THIIA 3aHsATHs/nabopa
TOpHBIe
paboThI), Yacel

$ $ $ $ b

0 0 0 0 o]
KBanToBast uHdopmarust 23 5 5 10 13
D/eMeHTbI TEOPUU BBIYMC/IEHUH 23 5 5 10 13
KBaHTOBBIE BLIUMC/IEHUS 25 6 6 12 13
ArtTtectauus 0
KCP 1 1
Wroro 72 16 16 33 39

Copiep>kaHue pa3/e/ioB U TeéM JUCHUTLTHHBI




1. KBanToBas nHpopmarys
2. OneMeHThI TeOPUH BbIUUCTEHUN
3. KBaHTOBbBIE BEIUUC/IEHHUS

4. YueOHO-MeToANUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIS1 TEKYILEro KOHTPOJI W TPOMEXKYTOUHOM aTTeCTaldd MO UTOraM OCBOEHHMs JUCLIUT/TUHBI
TIPUBE/IEHHBIM B II. 5.

CamocTosiTe/ibHast paboTa CTy/IeHTOB TO/Ipa3/ie/sieTCs Ha CIe[yIOL[e KaTeropuu:
— U3yuenue yueOHOM uTepaTyphl (CM. IepedeHb 06pa3oBaTeIbHbIX MaTePHAasIoB).
— BrinosiHeHMe 1ab0paToOpHBIX PaboT.

5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH M TPOMEeXYTOUHOM
aTTeCcTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHus, He00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaTOB 00y4yeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUSA:

5.1.1 TunoBsie 3ajaHus (OLEHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIEHKHU
copmupoBanHocTH KomneTeHnuu ITK-13:

1
0

3azanne 1. Kakoii KBaHTOBBIH BEEHTHIB H3 IEPEIHCICHHBIX NEPEBOJNT KYOHT H3 COCTOAHHA |0}

Jna cocroanmii kyoura |0 >= ( ) H |1>= (2) NPHEEIHTE PeIIeHHA:

B COCTOAHHE C PABHBIMH BECAMH |0> H |l)'?

Qxzer a): H.
Otger 0): 1
Orteer B): Z.

3aganne 2. IIpmvennre reiita CNOT (control = 0. target = 1) x cocrozmmo [+)&|0). rae

[+=>= m Kakoe coctoaune nomyuurca?
Otger a): —|°°>2DD‘
Otger 0): M_
Orteer B): —|00> _|10>

V2

3aganmune 3: Kakoe cocToanne HCMOMB2YETCA B CBEPXILTIOTHOM KOHPOBAHHH /1A MIEpeadH ABVX
KIacCHIeCKHX OHTOB?
OTeet:
[00>#|01>
Orger a): |01 > ——;
v2

~

OTteer 0): |00 > M

[00>+]11>
OTeeT B): —/—.
v

5

Kpurtepuu oueHuBanus (01jeHOYHOe cpeACTBO - OTUeT 1o J1abopaTopHBIM paboTam)



OueHka Kpurtepun oLieHUBaHUs

Pabora BbINO/IHEHA B TTOJTHOM 00beMe U B CPOK, pe3y/bTaThl paboThl alroOpuTMa KOPPeKTHbIE Ha
3aUTeHO TeCTOBBIX NPUMepax, MPOBe/ieHbl BEIUMC/IMTE/IbHbIE SKCIIePUMEeHTh] Ha TPYJ0eMKHUX TeCTOBBIX
JJAHHBIX, pe3yJ/IbTaThl pabOTHI MPe/CTaB/IeHbI TIPENo/aBaTelIio.

PaboTa He BBITIO/THEHA WK BBITIOJTHEHA He B MOJTHOM 00beMe (TTporpaMMa paboTaeT HeKOPPEKTHO
He
Ha TeCTOBBIX [PUMepax, He MPOoBeJieHbl BEIUMC/IUTE/IbHbIE IKCTIEPUMEHTHI Ha TPYA0eMKHX
3auTeHo
TECTOBBIX JJAHHBIX, Pe3y/IbTaThl PaOOTHI He MPe/ICTaB/IeHbI TPero/aBaTero).

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
ocTH
KOoMIIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHUM B
3HaHUI MuHVManeH | 3HaHUH B o6Beme YpoBenb
TeopeTHUecKoro o obbeme, ’ 3HaHWUM B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. . JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHUM HIDKe " 0111eM 3HaHUH B
HeB03MO>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHWS | OLIEHUTb MOJHOTY N 3HaHUM. rporpaMme yio1emM
o TpeboBaHU. MO/IrOTOBKU TIpeBbILIAOLIe
3HaHUU HoryiieHo TO/ITOTOBKU rporpaMme
Nwmenu mecto . Jony1eHo M MpOrpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OIMOKN HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HeCylIlecTBe
obyyatomjerocsi ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPHUPOBaHbI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMpOBaHkbI BCe
ITpu pereHnn yYMeHUsI. YMeHUSI.
MUHUMAaJTbHBIX YMeHUSI. BCE OCHOBHbBIE
o CTaH/|apTHBIX PerieHsl Petuiens! Bce
YMeHHH. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a/lay He TUIIOBbIE OCHOBHBIE
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
MPOAEMOHCTPUP | 3a7iauu C 3a7lauu C
OLIeHUTb Ha/IMuue 3aJ,auM. OT[ie/IbHBIM | OCHOBHbIE
Ymenus o OBaHbI HerpyObiMU | Herpy6bIMU
YMeHUH BbinonHeHs! | U 3a/jaum.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecylecTB | BrimosHeHbl
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasza B [IOJTHOM eHHBIMU BCe 3a/laHusl, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
T0JTHOM HEKOTOpkble
HeJloueTaMu | bl BCe
obbeme e
3a/,aHus B
HeloueTaMu
T10JTHOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaHAAPTHBIX MUHUMa/ibH | TPUPOBaHBI | TPUPOBAHbI | TPUPOBAHBI | MPOBaH
HaBBIKOB. 3a/1au He I Habop 06a30BbIe 6a30BbIe HaBBIKH TBOPUYECKUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oIeHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomneTeHmu [1K-13

1. Knaccuueckast iHbopMariys.

2. KybuTst

3. OgHOOUTOBBIE BeHTWTH. [IByXOUTOBBIE COCTOSIHUSI K BEHTUJIH.

4. YnipaBnieHue U-BeHTWISIMH, TeopeMa O 3aTpeTe KJIOHUPOBaHUS U KBAaHTOBasi TesleropTarusi.
5. E-6uT, Kaccuyeckye BEIYMC/IEHNS] B KBAHTOBBIX LIETISIX.

6. KBaHTOBBIH mapanienusm, anroputmbl Jloitua u Joitua-Moxu, npeobpasosanue ®dyphe B KBAHTOBBIX L[ETIAX.



7. OCHOBHBIE TIOHSTHS KBAHTOBOM MEXaHUKM.

8. 3amepsirommuii oreparop.

9. Matpuna niiotHocty. Pasnoxxenune Hlvuara.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

HepasetcTtBo Bena. JIoka/ibHbIM peamnsM.

Marusel ¥ 1enu TeropuHra.

Kunacco! cnoyxHocti. O6paThMble BEIUMCIEHMSI.

YHuBepcanbHble KBAHTOBbIE BEHTUIIU.

AnrnpokcuManysi yHUTapHOCTH OJHOTO KyOHuTa yHUBepCcaaIbHBIM HaOOpOM BEHTHUIIEH.
[ponararysi KBaHTOBBIX CUCTEM Ha KBaHTOBBIX KOMITbIOTepax (ZekoMrio3uiusi TpoTrepa).
KBanToBoe nipeo6pa3oBanue dypoe.

Anroputm I'poBepa.

KBaHTOBBIE ITOUCK KaK KBAHTOBbIE BBIUWC/IEHHUS.

KBaHTOBBIE OMepaliy U KaHabl.

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun oueHnBaHus

3da4TeHO CTy,ZLEHT OTBETHJI Ha 60]1]:]_Hyl-0 UdCTb BOIIPOCOB BO3MO>XHO C HE3HAUWTE/IbHBIMHU HEAOUETaMMU.

He 3aUTeHO

ITpu oTBeTe CTyJeHT JomycKaeT rpyObie OIIMOKM B OCHOBHOM MaTepHare W pPelieHn!
CTaH/JapTHBIX 3a7ay.

6. YueOHO-MeTOUUECKOE M HH(OpMaLMOHHOE o0ecrieyeHHe JUCIMILIHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. bnoxunnes Imutpuii MiBaHoBru. OCHOBBI KBAHTOBOM MeXaHUKH : [yueb. mocobue asisi By30B]. - 6-e
u3g., crep. - M. : Hayka, 1983. - 664 c. : u. - 1.60., 15 3ks.

[JononHuTtenbHas 1uTeparypa:

1. Ctponrux Poman I'puropbeBud. McciefiopaHue ornepaiyii : Moziesii 5KOHOMHUYECKOT 0 TTIOBeJieHu :
yueb. /ISl CTy/IeHTOB, 00yJarouuxcs 1o HarpasieHuro 510200 - TIpukiagHas MaTeMaTHKa U



rH(opmMaTrKa U 1o crerfuanbHoCcTU 010200 - TTpuknagHas MaTeMaTHKa U MH(OpPMaTHKa /
Hwxeropozckuii rocyapcTBeHHbIN yHUBepcuteT uM. H. U. Jlo6aueBckoro. - H. HoBropog : U3a-Bo
HHI'Y, 2002. - 244 c. : un., Tabs. - B Haazar.: Hail. ¢poHg moarot. kazgpos. - ISBN 5-85746-682-2 :
100.00., 108 3k3.

2. Camapckuii Anekcanip AHpeeeuu. YurcieHHbIe MeTO/IbI : [yue0. mocobue /i/ist By30B I10
crierjuanbHOCTH "TIpuKiagHas MateMatuka']. - M. : Hayka, 1989. - 429, [1] c. : un. - ISBN 5-02-013996-
3 (B mep.) : 1.20., 44 k3.

[TporpammHoOe obecrieueHre U VIHTepHET-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IVCIUTUIAHBI):

. ouLManbHbIA cauT s3piKa Python https://www.python.org/
. WutepHeT-pecypchl dyHameHTanbHOM 6ubmoteku HHI'Y http://www.lib.unn.ru/ .

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MO/Y /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMOM, OCHAIleHbl MYyJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomeljeHyst 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/TOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneruanbHoctu 01.03.02 - [MpukiiaHas MaTeMaTvkKa ¥ MHGOPMaTHKa.

Agtop(b1): bactpakoBa Mapuna BanepbeBHa, KaHAWAAT (PM3MKO-MaTeMaTHYeCKUX HaykK.
3aBeayroumii Kaeapoii: ViBaHueHko Muxann BacunbeBuy, JOKTOp (DM3HMKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma o006peHa Ha 3ace[JaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTtokos Ne Ne6.
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