MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

VYTBEPX/AIO
OOKYMEHT NOANNCAH %)
QNEKTPOHHOW NOAMUCHLIO HpOpeKTOp 110 yqe6HOH pa6OTe
CepTudmkar: 6FC632A3C216BOFFDAOFSEADC52COSFE E.H.HYKOBHI/IKOBa
Bnapeneu: Cutos Unbsa Cepreesny
[LevictButeneH: ¢ 25.03.2024 go 18.06.2025
02 masd 2024 .

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.B.04 TexHoui0rnu COBPEeMEHHOI0 NPOrPaAMMMPOBAHUS

3akperieHa 3a kadbeapoii  ba3zoBasi kadgeapa MeHexKMeHTA U MHGOPMALMOHHBIX
TEXHOJIOI Ui

VYueOnsiii itan  b090303 24 TIND.plx
Hanpagnenue: 09.03.03 [Ipuknagnas uadopmaTrka

KBamudunkarms Bbakaaasp

dopma 0OyueHHSI ~ OYHAs
OO6mmas TPy 10€MKOCTh 33ET

Buasr kouTpons B ceMecTpax:
3auer 5

Pacnpene.ne}me JacoB JUCHUIIJIMHBI IO CEMECTPaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Uroro
Henens 17
Bupn 3ansatuii vl | PO | v PIl
JlabopatopHbie 68 |68 |68 |68
B toM uucre uHT. 6 6 6 6
B ToMm uncne B hopme 68 |68 |68 |68
MIPAKT.[IOJrOTOBKU
Hroro ayn. 68 |68 |68 |68
KonrakrtHas pabota 68 |68 |68 [68
Cawm. pabota 40 |40 |40 |40
Hroro 108 [ 108 | 108 | 108
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[Iporpammy coctaBui(n):
K.¢uz.-mam.H., 3a8.ka@., Baxpywesa M.IO.
PaGoyast mporpamma JUCHUTUTHHBL

TexHo10ruM COBpEMEHHOT0 NPOrPaMMHPOBAHUS
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasiieHuto noarotoBku 09.03.03 Ilpuknaanas nndopmartuka (mpruka3 Munodbpuayku Poccun ot
19.09.2017 r. Ne 922)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hanpasnenue: 09.03.03 Ilpuknaanas nadopmatuka
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
Bba3oBas kadeapa meHerkMeHTa 1 MHPOPMAIIMOHHBIX TEXHOJIOT U

IIpotokon ot 20 mapta 2024 . Ne 11
Cpok neiictBus mporpamMmbl: 2024-2028 yu.T.

3aB. xadenpoit Baxpymesa M.IO.

[Ipencenarens MK®
JIOLIEHT, K.3.H., ['pynucroBa E.T. 05.04.2024 r. Ne 7

OtBercTBeHHBIN 3a peanuzanuio OITOIT Baxpymesa M.IO.
(moamnuce)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
Ne perucrpanuu 38

(MeToaMYeCKU OT/AEI)
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Buzuposanue PII/] nj1s1 ucno/iHeHUs B 0YepPeIHOM Y4eOHOM oy

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnonaenus B 2025-2026 yyeOHOM Toay Ha 3aceaHUH Kadbeapbl
ba3oBas kadenpa MeHerKMeHTa U HH(POPMALMOHHBIX TEXHOJIOT Wil

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2025 . Ne
3aB. kadenpoit

Buzuposanue PII/] 1j1s1 ucno/iHeHUs B 0YepPeIHOM Y4eOHOM oy

IIpencenarens MK®
2026 .

Pabouas mporpamma repecMoTpeHa, o0CykIeHa U ogo0peHa It

ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
ba3oBas kadenpa MmeHer:KMeHTa U HH(POPMALMOHHBIX TEXHOJIOT Wil

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Buzuposanue PII/] 1j1s1 ucriojiHeHus B 0YepeHOM Y4eOHOM oy

IIpencenarens MK®
. 2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
ba3oBast kadenpa MeHeq)kKMeHTAa 1 HHPOPMANNOHHBIX TEXHOJIOTHI

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PII/I n/1s1 ucno/iHeHNs B 0YepeIHOM Y4eOHOM oy

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
Ba3oBas kadenpa MeHeq)KMeHTa M MHPOPMALIMOHHBIX TEXHOJIOTHii

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | oBIageHMEe OCHOBHBIME MPHHIIUIIAME IPOTrPaMMUPOBAHIS Ha BEICOKOYPOBHEBOM s13bIKe Python 1 Ha ero ocHoBe

OBJIaJCHUC OCHOBHBIMU HpI/IéMaMI/I 1 METOAaMU MPOrpaMMHUPOBAHUS U aJITOPUTMU3AIUN

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.04

2.1 | TpeGoBaHus K IpeABAPUTEILHOI HOATOTOBKE 00y4aI01Ierocs:

2.1.1 | MadopmaTtika 1 mporpaMMHApPOBaHHUE

2.2 | JMcuMmJIMHBI ¥ IPAKTUKH, 1JI51 KOTOPBHIX OCBOEHHE JAHHOI THCIUILUIHHBI (MO1YJIs1) HEO0XOIUMO KAK

npeIuecTByoee:

2.2.1 | BemmmonHeHue 1 3aIIUTa BBITYCKHOW KBATH(DUKAIIMOHHON PaboThI

2.2.2 | InTeniekTyanbHble HHGOPMAIMOHHBIE CHCTEMBI

2.2.3 | OCHOBBI MHTEJJIEKTYaJIbHOTO aHAIN3a TAHHBIX

2.2.4 | MeTo/ibl ¥ TEXHOJIOTUHU Pa3pabOTKU KIMEHT-CEPBEPHBIX MPUIOKEHHUH

2.2.5 | IIpoexTupoBaHre HHPOPMALUOHHBIX CUCTEM

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTITUHBI

(MOJYJIST)

IIK-6: Cnioco6eH k OpraHu3aimoOHHOMY H TEXHOJIOTHYECKOMY 00ecreYeHHI0 KOTUPOBAHUS HA A3bIKAX MPOrpaMMHPOBAHUS

Nunukatop 1 [IIK-6.1. Baaneer opraHn3alilmOHHBIMU M TEXHOJIOTMYECKUMU OCHOBaMHU KOJUPOBAHUS Ha S3bIKAX

IIPOrpaMMHPOBaHUS

Nuaukatop 1

OporpaMMHupOBaHUsA MIPUHATBIM CTaHAAPTAM U Tpe6OBaHI/I$IM

TTIK-6.2. Crioco6eH obecrnieunBaTh COOTBETCTBUE Pa3pabOTaHHOTO KOJa U MPOIEcca KOJMPOBaHHUS Ha SI3bIKaxX

B pe3yJsbTaTe 0cBOCHUS JUCHMILIUHBI 00ydalomuiics 10/KeH

3.1 (3HaTh:

3.1.1
o0acTn HH(GOPMAITMOHHBIX CHCTEM; CTAaHAAPTHI U TPEeOOBAHUS, IPEIBIBIIEMBIC K KOJUPOBAHUIO HA SI3BIKAX
IIPOrpaMMUPOBaHUSL

MCTOABI AJITOPUTMH3ALIUH, A3BIKA U TEXHOJIOTMU IPOTrpaMMHUPOBAHUsA, IIPUT'OAHBIC IJIA ITPAKTHYCCKOI'O IPUMEHCHUA B

3.2 | Ymers:

3.2.1

nporpaMMHpPOBaHUA IPUHATBIM B OpraHU3allU WK IIPOCKTE CTaHAapTaM U TEXHOJIOT'UAM

TIPUMECHATH BI)I6paHHI)Ie A3BIKA MMPOTrpaMMHUPOBAHUS JJIA HAIMMCAHUA ITPOTPAMMHOTO KOAA,; OTIIaXUBAaTh KOJbI Ha SA3BIKE
MIPpOrpaMMHUpPOBAHUSA; BBINOJIHATE KOHTPOJb COOTBETCTBUA pa3pa60TaHH0ro KOJla U TIpo1ecca KOANPOBaHU Ha SA3bIKax

3.3 | Baragern:

33.1
KOOUPOBAHUs Ha A3bIKaX MpOrpaMMHUpPOBaHUA B COOTBETCTBUU C ITPUHATBIMU CTaHAApTaMHU U Tp€60BaHI/I$[MI/I

HaBbIKaMU OPraHU3alfMUOHHOI'O U TEXHOJOTNYECKOT0 KOAMPOBAHU Ha SA3bIKaX MPOTrpaMMUPOBaHMsA; HABbIKaMU

4. CTPYKTYPA U COJEP)KAHUE JUCIUILINHBI (MOIY.JI5T)

Kon Bun HaunmeHnoBaHmue pa3iesioB U Cemectp | YacoB | Komneren- | Jluteparypa | Unrte | [Ipumeuanue
3aHATHA | 3aHATHSA TeM / Kypc UK PaKT.
Pazgen | Pa3pea 1. OcnoBbl Python u
MaccuBbl NumPy
1.1 JIab [IepemenHble, TUIIBI JAHHBIX U 5 2 [1K-6 JI1.1J11.2 0 TIK-6.1.
CTPYKTYpbI JI1.3J12.1
JI2.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2
1.2 JIab CI10>XHBIE CTPYKTYPbI JAHHBIX: 5 2 ITK-6 JIT.1 JI1.2 0 TIK-6.1.
CITUCKH JI1.3J12.1
JI2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2
1.3 JIab CII0KHBIE CTPYKTYPHI IAHHBIX: 5 2 ITK-6 JIT.1J11.2 0 TIK-6.1.
KOPTEXKHU JI1.3J12.1
J12.4 J12.5
JI2.6J13.2




1.4 JIa6 CroBapu B s13b1ke Python I1K-6 JI1.1J11.2 [K-6.1.
JI1.3J12.1
J12.4 J12.5
J12.6J13.2
1.5 JIa6 MsuoxecTBa B s13b1ke Python I1K-6 JI1.1J11.2 IK-6.1.
JI1.3J12.1
J12.4 J12.5
JI2.6J13.2
1.6 JIab CraHmapTu3ams s36IKOB [IK-6 JIT.1J11.2 [IK-6.2.
MIPOrpaMMUPOBAHHUS. JI1.3J12.1
PykoBoacTBO 1O JI2.4J12.5
ctuimio PEP 8 nist koma Python J12.6
1.7 JIa6 Maccussl ¢ GHKCHPOBAHHBIM IIK-6 JI1.1J11.2 IIK-6.1.
TUTIOM B si3bike Python JI1.3J12.1
J12.4 J12.5
J12.6
1.8 JIa6 Pabora ¢ maccuBamu NumPy [K-6 JI.1J11.2 MK-6.1. TIK-
(MaccuBsl ¢ pUKCHPOBAaHHBIM JI1.3J12.1 6.2.
TUIIOM B s13bIke Python JI2.4 J12.5
Co3nanue MacCUBOB U3 JI2.6
CHHCKOB s13bIKa Python
Co3zaHre MacCUBOB € HYJIS)
1.9 JIab BrInoiiHeHne BEIYUCIEHUA HaJT T1K-6 JI1.1 JI1.2 IIK-6.1. TIK-
MacCHUBaMH OMOJIIMOTEKH JI1.3J12.1 6.2.
NumPy: yHUBepcaabHbIE JI12.4J12.5
byHKIUHN J12.6
1.10 JIab Ornepanuy HaJ MACCUBAMH. T1K-6 JI1.1 JI1.2 IIK-6.1. TIK-
TpancnupoBanue JI1.3J12.1 6.2.
J12.4 J12.5
J12.6
1.11 JIab CpaBHeHus1, Macku 1 OyseBa [K-6 JI.1J11.2 [K-6.1. TIK-
JIOTHKa JI1.3J12.1 6.2.
J12.4 J12.5
J12.6
1.12 JIab [IpuxoTiuBasy UHIEKCAIH U T1K-6 JI1.1 JI1.2 TIK-6.1. TIK-
COPTUPOBKA MacCHBOB JI1.3J12.1 6.2.
J12.4 J12.5
J12.6
1.13 JIab Cozanre MHOTOMEPHBIX I1K-6 JI1.1J11.2 TIK-6.1. ITIK-
MaccuBoB B NumPy JI1.3J12.1 6.2.
J12.4 J12.5
J12.6
1.14 JIa6 Pa6ota ¢ maccuBamu NumPy: I1K-6 JI1.1J11.2 IK-6.1. TIK-
Cpe3bl, TPAHCITUPOBAHUE U JI1.3J12.1 6.2.
THUITBI MACCHBOB J12.4 J12.5
J12.6
1.15 JIab Peenue 3a1auu 0 NOBBIIIEHUN [IK-6 JIT.1J11.2 TIK-6.1.
3apIIaThl JI1.3J12.1 Pa6ora B
JI2.3J12.4 MaJIbIX
JI2.5 J12.6 rpymnmnax
1.16 JIab O06HapyXeHHne aHOMAaJTbHBIX [IK-6 JIT.1J11.2 [IK-6.1. TIK-
3HAYEHHUI ¢ IOMOILBIO JI1.3J12.1 6.2.
YCJIOBHOT'O TIOMCKA 10 MAaCCHBY, JI2.4J12.5
GUIBTpAIH 1 J12.6
TPaHCIUPOBAHUS
1.17 JIab QunbTpanus AByMEpHBIX ITK-6 JIT.1J11.2 IMK-6.1. TIK-
MAaCCHBOB C TIOMOIIIBIO OyJIeBa JI1.3J12.1 6.2.
JIOCTYTIa 10 HHJIEKCY, J12.4 J12.5
COPTUPOBKA MAaCCHBOB, J12.6
1.18 JIab Coznanue pacIIupeHHbIX [K-6 JIL.1J11.2 [K-6.1. TIK-
(bUIBTPOB MACCHBOB C JI1.3J12.1 6.2.
ITOMOIIBIO CTATUCTUYECKUX J12.4 J12.5
MOKa3aTeNel, a TakKe JI2.6

MaTEMaTHYCCKUX U
JIOTHYCCKUX onepaunﬁ




1.19 3auér [ToaroroBka k 3auety 5 40 I1K-6 JI1.1J11.2 0 TIK-6.1. TIK-
JI1.3J12.1 6.2.
JI2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

TpanumuonHas (penpoyKTHBHAS) TEXHOJIOTHS (IIPENoiaBaTe b 3HAKOMHUT 00YYAIOLINXCS C ITOPSIKOM BBITIOJIHEHHUS 331aHNU,
HaOJI0aeT 32 BBITIOJIHEHHEM H IIPH HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

TexHoNmOorHs KONIEKTUBHOTO B3aMMOJEHCTBHS (paboTa B MaIbIX IPyMIax) (CaMOCTOATENbHOE H3y4YeHHE 00yUaroIMUCS HOBOTO
MartepHaja HOCPEACTBOM COTPYTHHIESCTBA B MANBIX IPYIIIAX, JaeT BO3MOKHOCTh BCEM YUaCTHHKaM yJacTBOBAaTh B padore,
MPaKTUKOBATh HABBIKH COTPYAHNYECTBA, MEKINIHOCTHOTO OOIIICHUS)

TexHOJ0THs KOMITBIOTEPHOT'O 00YUIEeHHUS(MCIIONB30BaHNE B YI€OHOM MPOIECCE KOMITBIOTEPHBIX TEXHOJOTHIA U MIPEIOCTABISIEMBIX
MMH BO3MOKHOCTAX (OHJIAKH TECTHI))

6. ®POH/JI OHEHOYHbBIX CPEJACTB

6.1. KonTposibHbBIE BONPOCHI M 3aJaHUS

Teky1mue Bonpochl:

CrpoxoBsle MeTons! B Python. Otnuane ¢pyHKIuiA oT MeTo10B
Cruckn B Python. Coznanue cimcka

Omneparu Hag crckamu B Python

Mertoas! criucka B Python

ITpeobpaszoBanne Timos B Python (crmcku, cTpokm)
MHosxecTBa 1 onepanuy Hajx HuMH B Python

Koprexu u onepanmu Hag HuMU B Python

CnoBapu u orepauuu Hax HUMH B Python

Co3nanne MacCHBOB M3 CITMCKOB s13b1ka Python
Co3paHnue MacCUBOB C HYJIS

AtpubyThl MaccuBoB 6nOIMOoTEKH NumPy

Wunexcaryst MaccuBa: JOCTYII K OTACTBHBIM SIEMEHTaM
Cpe3bl MacCHBOB: TOCTYH K OAMAcCCHBAM
OnHOMEpHBIE TOAMACCHUBEI

MHoromepHble HOAMACCHUBEI

JlocTym K cTpoKaM | CTOJNIOIaM MacCHBa

IoamaccuBHI Kak MpeJHA3HAUCHHBIC TOJIBKO JUIS YTEHHS IPEICTAaBICHHS
Co3naHue KOMMit MaCCHBOB

V3menenne GpopMbI MaCCHBOB

Co3anne KOnuii MaCCHBOB

N3menenne GopMbl MaCCHUBOB

CrnusiHue 1 pa30ueHNe MacCHBOB

pudMeTnIeckre GyHKINN HaJl MACCHBAMHU
AGCOMIOTHOE 3HAUCHHUE

Tpuronomerpuueckue GyHKIUN

IMoka3zaTenbHbIe QYHKIHH U JTOTapUPMEI

Yka3aHne MaccuBa JUIS BEIBOJIA pe3yiIbTaTa

CBoJIHbIE [TOKA3aTEHN

BekTopHbIe MPOU3BENCHUS

Tpu paBuiIa TPaHCIUPOBAHUS

IlenTpupoBanue MaccuBa

IMocTpoenue rpaduka nBymMepHON GyHKIMI

IToxcyer KonuyecTBa SNEMEHTOB

[To6uroBEIe OyIIEBEI OITEPATOPHI M AKBUBAICHTHBIC UM YHUBEPCATbHBIEC (DYHKIINU
CyMMHupOBaHME 3HAYEHHH U3 MaccHUBa

MUHIMYM U MaKCUMYM

MHoroMepHBIe CBOJHBIE TTOKa3aTeN

Hoctynnsie B 6nbmroreke NumPy ¢yHKIHM arperupoBaHus
Konmuposanue.

CraHaapTsl Ha KOAUPOBAHUE.

KonmumpoBanue 1 mpoeKTHpOBaHNE.

CTanaapt opopMICHHS KoJia

MakeT Ko1a

MakeT ToKyMeHTa

Hcnonp3oBanue mpoOenon




UYeTsIpe HOTBI

Onucanue msiTu JOKYMEHTOB

IlecTs cornamnenuii 06 UMeHax

CeMb peKOMEeHIaIi 10 KOAUPOBAHHIO

Bormpocs! 1utst paboTHI B MaJIBIX TPYIIAX:

1. Ucnonb30BaHue Cpe30B U MPUCBANBAHUEM CpPE3aM B PELICHUH JaHHOU 3aa4n

2. Mcionb30BaHue TPAaHCIUPOBAHUS

3. Tunel MaccuBoB NumPy

4. Kak Bce, oTpakeHHOE B 11.1-3, HCII0JIB30BAJIOCH AJIS CO3JaHUsl OJHOCTPOYHOIO KOJa IIPH PELICHUH JaHHOH 3a1a4n?

6.2. Tembl NMCBMEHHBIX PadoT

HE TPeyCMOTPEHO

6.3. ®OH/ OLIECHOYHBIX CPEACTB

Bormpocsr! k 3aueTy

1. bubmmorexa NumPy.

2. MaccuBbl ¢ pUKCHPOBAHHBIM THIIOM B si3bike Python

3. Co3aHre MacCHBOB M3 CIHCKOB si3blka Python

4. Co3zzaHue MaccCUBOB C HYJISS.

5. AtpubyThl MaccuBoB OuOmmorekn NumPy

6. Wnpekcanust MaccuBa: AOCTYH K OTACIbHBIM 3J€MEHTaM

7. Cpe3bl MacCHBOB: JOCTYII K IOJAMAacCUBaM

8. OnxHOMEpHBIE TIOJJMACCUBBI

9. MHoromepHbI€ MOAMACCUBBI

10. JlocTyn K cTpokaM M CTOJOaM MacCHBa

11. ITommaccuBEI Kak MpeaHa3HAYCHHBIE TOJBKO IS YTCHMS TPECTaBICHAS
12. Co3pmanne Komuii MacCHBOB

13. Wzmenenne GpopMbl MacCCHUBOB

14. CrnusiHue u pa3OueHHe MacCUBOB

15. Co3znaHue Konui MacCHBOB

16. Wzmenenne GpopMbl MaCCHBOB

17. O0630p yHUBEpCaNbHBIX QYyHKIMH OHOIHoTekd NumPy

18. ITponBrHYTEIE BO3MOKHOCTH YHHBEPCATBHBIX (QYHKINI

19. ArperupoBaHue: MUHUMYM, MAKCUMYM U BC€, YTO IIOCEPEAUHE
20. Jpyrue GpyHKUMH arperupoBaHust

21. Beenenue B TpancnupoBanue. [IpaBuna TpaHciupoBaHus

22. TpanciupoBaHue Ha IPAKTHKE

23. OmnepaTopsl CpaBHEHUS KaK YHUBEPCAIbHbBIE (YHKINH.

24. Pabota ¢ OyneBBIMH MacCUBaMH

25. Bynessl oneparopsl

26. ByneBbl MaccUBBI KaK MacKH

27. BO3MOXHOCTHU «IIPUXOTIUBONY WHAEKCALIH

28. KomOnHMpoBaHHAs MHACKCALUS

29. W3meneHne 3Ha4eHM C TIOMOILBIO MPUXOTAUBON MHIEKCAIIUU
30. Brictpast coptupoBka B Oubnnorexke NumPy: ¢pyHKuuu np.sort 1 np.argsort
31. CopTHpoBKa 10 CTPOKaM M CTOJIOIaM

32. YacTuuHbIE COPTUPOBKU: CEKLIMOHUPOBAHUE

33.  CranmapTtu3anus S36IKOB IPOrPaMMUPOBAHHS

34. PykoBoacteo no ctwito PEP 8 mnst kona Python

6.4. IlepeyeHs BUIOB OI[EeHOYHBIX CPEICTB

BOHpOCLI JUISE TCKYHIETO0 KOHTPOJIA, BOIIPOCHL 4TI pa60TLI B MaJIbIX I'pyIiax, BOIIPOCHI K 3a4UCTy

7. YA EBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJI)

7.1. PexomeHayeMasi JuTEpaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, 3armaBue WsnarensctBo, | Kon-Bo Omn. agpec

JI1. | llexynpko B. | OcHOBEI mporpaMMupoBaHus Ha si3bIke | PocToB-Ha- 1 http://biblioclub.ru/index.php?

1 (M. BbICOKOTO ypoBHs Python: yue6Hoe JHony|Taranpor: page=book&id=500056
nocobue 1024: 18071
(henepanbHbIH
YHUBEPCUTET,
2017




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI1. | Beperexuna | IIporpamMMupoBaHue, TECTHPOBAHHE, Mocksa: Jlupexrt 1 https://biblioclub.ru/index.php?
2 |C.B, MIPOEKTUPOBAaHUE, HEUPOCETH, -Menua, 2022 page=book&id=694782
KapMunknii | TeXHOJOTHH arapaTHO-IIPOrPAMMHBIX
K. C, cpencTB (MpaKTHYECKHE 3aaHus H
Jlykamuu J[. | crocoObl ux pemienus): yaeOHUK
M., JIsruna E.
B,
Maxamaries
P. A,
Mengenesa
A B,
Cumonos B.
JI., XamokuH
B.B.
JI1. |llIxommua T. | ANMTOPUTMEI B CTPYKTYPHI JaHHBIX B Pocros-na-/lony: 1 https://biblioclub.ru/index.php?
3 |A Python: nabGopaTopHbIi TPaKTUKYM: W3 narenscko- page=book&id=704757
yueOHOe mocoone nojurpadudecku
1 KOMILIEKC
PI'3Y (PUHX),
2022
7.1.2. lonoIHUTeIbHAS JUTepaTypa
ABTOpBHI, 3ariaBue W3znarenscTBO, Koi-Bo On. aapec
JI2. [Tna3koBa A. | TexHOJOrUU NPOTPaMMHPOBAHUS: TioMeHb: | http://biblioclub.ru/index.php?
1 (B, y4eOHO-METOJMUECKOE TIOCOOUE TSt TroMeHCKui page=book&id=572375
ITymkapeB A. |cTyIeHTOB HampaBiieHUH «MaTeMaTHKa» | rocyJapCTBEHHBI
H. u «MexaHMKa U MaTeMaTUYECKOe 11 YHUBEPCUTET,
MozenupoBanuey ([unakrudeckue 2018
MaTepHasl U CaMOCTOSATEITBHON
paboThl).: y4eOHO-METOJIUECKOE
mocobue
JI2. | lenynpko B. | SI3bIk mporpaMMUpOBaHHs BBICOKOTO PocToB-Ha- 1 http://biblioclub.ru/index.php?
2 |M. ypoBHs Python: GpyHKIHH, CTPYKTYPBI Jony|Taranpor: page=book&id=500060
JTaHHBIX, TOIIOJIHATEIILHBIE MOJYJIH: IOxnb1i
yuebHoe mocodue (dhenepanbHbIi
YHHUBEPCHUTET,
2017
JI2. | Bammxer A. Marematuka Ha Python: yae6HO- Mocksa: 1 http://biblioclub.ru/index.php?
3 |C, METOAMYECKOE MOCo0He [Ipomereit, 2018 page=book&id=494849
XpuryHoBa
M. B,
ArexkcaHapoOB
all. A
JI2. | Xaxae 1. A. |IIpakTuKyM IO anrOpUTMHU3ALUHU U Mocksa: 1 http://biblioclub.ru/index.php?
4 porpaMMHpOBaHuio Ha Python: kypc HarmonanmsHbI# page=book&id=429256
OTKpBITBIN
YHusepcurer
«MHTYUT»,
2016
JI2. | 3nmatomoneck | [IporpamMupoBaHue: THIIOBBIC 3aqa4ur, | Mocksa: 1 http://biblioclub.ru/index.php?
5 |mit I. M. aNTOPUTMBI, METOABL: yueOHoe mocobue | JlabopaTtopus page=book&id=222873
3Hanwmi, 2020
JI2. | Kapsikun, M. | TexHOJIOTHH TPOTPaMMHPOBAHUS U PocToB-Ha- 1 https://biblioclub.ru/index.php?
6 |1 KOMITBIOTEPHBIH ITPAaKTHKYM Ha SI3BIKE Hony ; page=book&id=698687
Python: yge6rO€ HOCOOHE Tararpor :
IOxHBII
(henepanbHbIH
YHHUBEPCHTET,
2022
JI2. | [uxu CTpyKTypbl JaHHBIX B Mocksa:IMK 1 https://ecat.brstu.ru/catalog/Pecypcsi%
7 |P.Jonansg Python:HauanbsHbIH Kype: yaeOHOE IIpecc, 2022 20cBoboHOr0%2010cTyma/lllnxn%

rnmocooue

201.Ctpyktypb1%201anab1x%208%
20Python%?20nauansHbIH%
20kypc.YI1.2022.pdf

7.1.3. MeToanyeckue pa3padboTKu




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI3. | EdpemoBa Iporpammuposanue (1 9acTs): Bbparck: bpI'VY, 1 https://ecat.brstu.ru/catalog/Yaebusre
1 |AH. METOJIMYECKHUE YKa3aHUA K 2020 %20u%?20y4e6H0-MeToauueckue%o

BBITIOJTHEHUIO JTa00paTOpHBIX padoT

20nocobus/Uudopmatrka®e20-%
20BsrancnurensHan%20rexanka%20-
%?20IIporpammuposanue/Edpemoa%o
20A.H.ITporpammupoBanue.H.1.MVYk
JIP.2020.pdf

JI3. | Edbpemona
2 |AH.

Iporpammuposanme (II gacTs):
METOIMUYECKHE YKa3aHUs MO
BBITIOJIHEHHIO JIAOOPaTOPHBIX paboT

Bbparck: bpI'VY,
2021

https://ecat.brstu.ru/catalog/YueOHb1e
%20u%20y4e6H0-MeToauueckue%o
20nocodus/MuapopmaTnra%20-%
20BsrancnurensHan%20rexanka%20-
%?20IIporpammuposanue/Eppemoa?o
20A.H.ITporpammupoBanue.H.2. MYk
JIP.2021.pdf

7.3.1 Ilepeyens MporpaMMHOro odecnedeHust

7.3.1.1 | Python IDLE

7.3.1.2 | Adobe Acrobat Reader DC

7.3.1.3 | LibreOffice

7.3.1.4 | Anaconda

7.3.1.5 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.6 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.2 Tlepeyens NHPOPMATHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | OnextponHas 6ubnuorexa bpI'yY

7.3.2.2 | OnexTpoHHEIH Katanor 6ubmuoteku bpl'y

7.3.2.3 | «YHHBepcuTeTCKas oubnmmnoreka online»

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MO YJIA)

Ayputopus

Hasznauenue

OcHamieHue ayIuTOpUI

Bup 3anatusa

2201

YHATAIbHBINA 3a71 Nel

Komrmnekr me6enu (IocaiouHbIX MECT)

Cremnaxu

Kommuiext Mebenu (T1ocafogHbIX MecT) It OnbnnoTekapst
BeicTaBouHbIe mIKagbI

IK i5-2500/H67/4Gb (MmouuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

Cp

3236

VYuebHas ayquTopus
(AMCIIIICHHBIN KJ1acc)

OcHOBHOE 000pyI0BaHuE:

- cucteMusiii 610k AMD A10-7800 Radeon R7 (12 mir.),

- CUCTEMHBIN OJIOK [UTsl c1ab0BUAALIMX Noab30Batenaeii AMD A10-
7850K (1 mrt.),

- moruTOp Philips233 VSQHABP (13 mT.).

JlomoMHATETHHO:

- MapKepHas JIocka — | 1miT.

YdeOHas Meberb:

- KOMIUIEKT Mebernu (mocanounbix Mect/APM) — 26/12 mit.;

- KOMIUTEKT Me0Oenu (I0CafouHbIX MecT) A MpenoaaBatess — | mT.;

- KOMIUTEKT Mebenu (rmocanounbix Mect/APM) mns onepartopa — 1/1 .

JIab

3234

VYuebHas ayauTopus
(AMCTIICHHBIN KI1acc)

OcHOBHOE 000pyI0BaHHE:

- cucteMHBbId 610k AMD Ryzen 5 7600X 4.70GHz 16 Gb (16 mT.);

- moruTOp MSI PRO MP 242 Series (16 mr.).

JlomoMTHATEHHO:

- MapKepHasi Jocka — 1 mr.

VYueGHast MeOes:

- KOMILIEKT Mebeiu (mocanounbix Mmect/APM) — 24/16 mit.;

- KOMIUIEKT Me0Oenu (II0CagouHbIX MeCT) sl mpenoaaBatess — 1 mT.

JIab

3101

VYueGHast ay TuTOpus
(AMCIIICHHBIN KJ1acc)

OcHOBHOE 000pyI0BaHHE:

- IIK AMD 3.9 GHz 4GbDVD 19 KbMs (11 1mT.).

JIOTIOTHUTENIBHO:

- MapKepHas J1ocka — | mT.

VYuebHas meOenb:

- KOMITIEKT Mebenu (mocanognbix Mmect/APM) — 20/11 mt.;

- KOMILIEKT MeOeln (I0CaIouHbIX MECT) JUIsl TpenojaBatens — 1 mr.;

JIa6

9. METOANYECKHUE YKAZAHUA JJISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

Y4eOHBIM IJIaHOM MIPELyCMOTPEHBI JIEKLNH, Ja0opaTopHbIe paboThI, CaMOCTOsATENbHAsL padoTa CTyIeHTa, MOATOTOBKA U cada

3a4eTa.
Jlexun

1)Hamucanne KOHCTIEKTA JIEKIUH: KPaTKo, IOCIe0BAaTEeNbHO (PHKCUPOBATH OCHOBHBIE MTOJI0XKEHHS, BEIBOABI, ()OPMYITHPOBKH,




00001I1eHUs; TOMeYaTh BaXXHbIE MBICIIH, BBIACNATH KIIIOYEBbIE CIIOBA, TEPMUHBIL.

2)IIpoBepka TEPMHHOB C TOMOIIBIO SHIUKIONEIUIH, CIIOBapeil, CIPaBOYHUKOB C BBINHUCHIBAHUEM TOJIKOBAHUH B TETPab.
O003HaYNTH BOIIPOCHI, TEPMUHBI, MaTepHAaJ, KOTOPHIH BEI3BIBACT TPYXHOCTH, IOMETUTD M MONBITATHCS HAUTH OTBET B
pexoMeHyeMolt muTepatype. Ecin caMmocTosTensHO He yaaeTces pa3o0paTscs B MaTepHuaie, He00X0quMo ChOpMyIHPOBATE BOIIPOC
U 3aJaTh IIPENOaBaTeN0 Ha KOHCYNbTALUN, TabopaTopHOi padore.

JlabopaTopHbIii TPaKTHKYM

1)PaboTa ¢ KOHCTIEKTOM JIEKIHH, 0000IIeHne, CHCTeMaTH3aIHs, YTITyOIeHne 1 KOHKPETH3AIHs TOJTyYeHHBIX TeOPETHIECKAX
3HaHUH, BEIPaOOTKA CIIOCOOHOCTU ¥ TOTOBHOCTH UX HCIOJIB30BAHUS Ha MIPAKTHKE.

2)IToaroToBKa OTBETOB K KOHTPOJILHEIM BOIIPOCaM, paboTa ¢ OCHOBHOM U JIOTIOJIHUTEJILHON JIUTEPATYPOH, HEOOXOAUMOH JUIst
OCBOCHUS IHUCIAIUINHEL.

3)BrInonHeHNE 3aJaHUH, pelIcHNe 33134, aKTUBHOE yJacTHe B HHTEPAaKTHBHOH, aKTUBHOI, MHHOBAIIMOHHOH (opmax oOydeHus,
COCTaBIICHUE OTYETOB.

CamocrositenbHast paboTa 00ydaromuxcs

DIToaroroBka K BBIMOIHEHHIO 33JaHUH JTAOOPAaTOPHOTO MPAKTUKYMA.

a)[IpopaboTka OCHOBHOI U AOTIOJHUTEIBHON JINTEPATYPhl, TEPMHUHOB, CBEICHUH, (GopMyn TpeOyOImuXcs Ui 3alIOMUHAHUS U
SBJISIIOLIMXCS OCHOBOIOJATraloMIUMHU B pasjiene.

6)KoHCTIeKTHpOBaHKE TPOYNTAHHBIX JTUTEPATyPHBIX HCTOYHUKOB. IIpopaboTKa MaTepHaioB 1Mo N3y4aeMoMy BOIIPOCY, C
HCTIONIB30BaHUEM Ha PEKOMEHIYEMBIX PEeCypcoB HH(POPMAMOHHO-TEIEKOMMYHUKAIMOHHOM ceTtn «IHTepHeT».

B)BhINoNHEHNE 3aaHNH TIpenojaBaTens, He0OXOIUMBIX JUIs IIOATOTOBKH K YUaCTUIO B UHTEPAKTUBHOM, aKTHUBHOM, MHHOBALlMOHHBIX
(opmax o0ydeHus 10 H3ydaeMol TeMe.

2) [ToxroroBka K 3a4ery

a)Cuctemaruueckas paboTa ¢ KOHCIIEKTOM JEKIUH: YTeHHE 3alHceil; MpoBepka TEPMUHOB € TIOMOIIBIO YHIUKIIONEANH, croBapeil u
CIPaBOYHHKOB;

6)O003Ha4eHNEe BOIPOCOB, MaTePHa, KOTOPHIX BEI3BIBACT TPYIHOCTH; ONBITKAa HAUTH OTBET B PEKOMEHYEMbIX HCTOUYHHKAX;
MOATOTOBKA BOIIPOCOB NPETIOJABATENIO ISl KOHCYIBTAIINH, €CIIH HEe yIAaeTCsl CAMOCTOSTENIFHO Pa300paThes B MaTepHae.
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