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Pa6ouas mporpaMma y4eGHOH AMCIMIUIMHBI ABIACTCA YacThI0 OCHOBHOM
npodeccHOHATBHOH o6pa3oBaTesbHOM MPOrpaMMBl Uis IOATOTOBKH MarucTpoB I10
HaNpaBJIeHUIO TOATOTOBKH 44.04.01 Tlemaroruueckoe 0oOpa3oBaHHE OYHOH H
3a0yHOM (opM 00y4IEHHU.

PaGouas mporpaMma y4eOHO! TUCLMILIHHDI paszpaGoTaHa B COOTBETCTBHH C
®roC BO - wMarucTpaTypa [0 HAmpaBJIeHHIO IOJATOTOBKH 44.04.01
«[Tenaroruyeckoe 0Opa3oBaHMe», YTBEPXKIEHHBIM TNPHUKA3OM MuHucTEPCTBa
oOpa3oBaHMs H HAayKH Poccuiickoii ®enepammu ot 22.02.2018 No 126 (c
H3MeHeHMsMM W  jomonHenuwsmu) u  [IpodeccHOHANBHEIM  CTAHAAPTOM,
yrBepxkaeHHbM Ilpukasom MunucrepeTsa TpyAa M COIMAIGHOM  3alllUTHI
Poccuiickoit ®enepauuu «O0 yTBepKACHUH npod)eccHOHANBHOIO CTaHAapTa
«ITenaror (mejaroruyeckas AeATENbHOCTb B JIOMIKOJLHOM, HAdalbHOM ob1eM,
OCHOBHOM 00mIeM, CpefHeM obmeM oGpa3zoBaHuH) (BOCIHTATEI, y4YHUTENb)» OT
08.10.2013 No 544n.

COCTABUTEJIb:

noleHT Kadeapsl HHGOOPMAIMOHHBIX 00pa3oBaTENbHBIX TEXHOJIOTHH W CHCTEM,
KaHIMAAT (QU3MKO-MAaTeMAaTHYeCKUX HayK, JOLEHT [IIsipoB Bsiyecnas
BnaguMupoBHY

VTBepX/eHa Ha 3acellaHMH Kahepsl MH(pOPMALMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHH ¥ CHCTEM
[Tpotokosn oT «24» HosGpst 2023 T. Nog

3aBenyromuii kapeapod HHGOPMALHOHHBIX anx TEXHOJIOTUH H

CHCTEM JI.A. KamycTuH
(noanucs)

Onobpena Ha 3aceaHUH y4eGHO-METOIHYECKOH KOMHCCHH HHcTuTyTa (U3MKO-

MaTeMaTH4eckoro o0Opa3oBaHus, MHGOPMALMOHHBIX M 00CITYXKMBAKOLIMX

TEXHOJIOTHH
IIpoToko ot «06» nexabps 2023 r. N5

IIpencenarens — y4eOHO-METOAMYECKOH — KOMHCCHH Unctutyta  QU3KKO-
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COTI'JIACOBAHO:

3aBenyrouuii yaeOHO-MEeTOANYECKHM OTACIOM /
/" B.B. CaBeHKOB

(noamuce)
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1. Hesau u 321244 AMCHUTLIHHBI

[lenm m3ydeHus: MUCHUIUIMHBL: TOATOTOBKA CIEIMAIMCTOB MO pa3paboTke
POTPaMMHBIX CHCTEM C MTOMOIIBIO si3bIKa Python.

3agaun:

— (opmupoBaHre TPO(PECCHOHATBHBIX  KOMIIETCHIIUH, TO3BOJISIOIINX
BBITIOJIHATH Pa3pabOTKy MPOTrPaMMHBIX CPEICTB C HCIIOJIb30BaHUEM cpebl Python;

— IpUMEHEHHE COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB MIPU pa3paboTke
IpOTrPaMMHOTO 0OecreueHus;

— OCBOCHHE W MPHUMEHEHHE COBPEMEHHBIX NPOTPAMMHO-METOIUYECKUX
KOMILIEKCOB WCCIIEIOBAaHUS W aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHMS OOBEKTOB
poheCcCHOHATEHOM e TEIBHOCTH.

2. Mecto mucuuninibl B ctpykrype OITOII

VYyeOnas auctumuimHa «Crenuain3upoBaHHBIN S3bIK MPOrPaMMHUPOBAHUS
PYTHON» otHOocutcs kK 4acTtu, popMupyeMoi ydacTHUKaMHU OOpa3oBaTEIbHBIX
oTHomeHuit ydebHoro tiaHa (b1.B.JIB.02.02). JucuumivHa peaniu3yeTcs
kadenpoil uHOOPMAIMOHHBIX O00pA30BATENbHBIX TEXHOJIOTUH U cuctem (4)
NHctutyT  (U3MKO-MaTEMaTHYECKOTO 00pa3oBaHUS, UH(OPMAITMOHHBIX U
obciyxuBarontux Texaoygoruit ®I'bOY BO «JIT'TIY ».

HeobxoaumbiM yCcioBHEM I OCBOCHUSI YY€OHOW JMCIUIUIMHBI SBJISIOTCS
3HaHUA (yHIaMEHTAIbHbBIE MOHATHS CTPYKTYpY KiaccoB Python; Teopernueckue
OCHOBBI MPOEKTUPOBaHus Ha Python; ocHOBHBIE HHCTpYMEHTAIbHBIE AJsl PabOTHI €
Python; ocHOBHbBIE o0OslacTH NpUMEHEHHs NpwiIokeHud Ha Python; ymenus
MOJIb30BAaThCSl CBOMMU 3HAHUSIMU JIJIsl pelieHus] (QyHIaMEeHTaIbHBIX, MPUKIaTHBIX
U TEXHOJIOTMYECKUX 3aJlady MH)KEHEPUHU 3HAHUU; JellaTh NPaBUIIbHBIE BBIBOJABI U3
COIMOCTAaBJICHUS PE3yJIbTATOB TEOPUU U MPAKTUKH; BUIETh B TEXHUUYECKHUX 3aJa4ax
MaTEMaTUYECKOE COJIep)KaHHe; OCBaWBaTh HOBBIE IMpEAMETHbIE 00JACTH,
TEOPETUYECKHUE MOJIXO0bI U MPAKTUYECKUE METOANKHU; paboTaTh HA COBPEMEHHOM
KOMITBIOTEPHOM O0OpYJIOBAaHHUM © C HOBBIMH NPOrPAMMHBIMH CHCTEMaMU;
3¢h(HEKTUBHO HUCIOJIb30BaTh WH(MOPMAIIMOHHBIE TEXHOJOTUM M KOMIIBIOTEPHYIO
TEXHUKY JJISI JOCTH)KEHUS TMPAKTUYECKH 3HAYUMBIX PE3YJIbTATOB. HAaBBIKH
HAaBBIKAMH OCBOCHHS OOJIBIIUX O00BbEeMOB WH(MOpPMAIUU, MPEACTABICHHOW B
TPAJAMIIMOHHON ¥ DJIEKTPOHHOW (opMe; HaBBIKAMH TPAMOTHOW 00padOTKH
pe3yibTaTOB  KOMIBIOTEPHOTO  MOJEIUPOBAHMS M  COINOCTaBIEHUS UX C
TEOPETUYECKUMHU JAaHHBIMH; IPAKTUKON UCCIEAOBAHUS U PELIEHUS] TEOPETUYECKHUX
U TPUKIAAHBIX 3a]1a4y; HABBIKAMHM TEOPETHYECKOTO aHaju3a peajbHBIX 3a/ad,
CBSA3aHHBIX C IPEICTABICHUEM U 00pabOTKOI 3HAHU.

Conepxanue JTUCUUTUTUHBI «Crnenuann3upoBaHHBIN SI3BIK
nporpamMmmupoBanuss  PYTHON»  sgBasercs  JOTMYECKUM — IPOJOJKECHUEM
conepxkaHusl qucuuInH« TexHonorus pa3padoTK MPOrpaMMHOro 00eCTIeueHUsD
U OCHOBOM [IJis JajbHEWINEro OCBOCHMS aucuuiuiuH: «MccnenoBanue u



IMPOCKTHUPOBAHUC CUCTCM NCKYCCTBCHHOI'O HHTCJIVICKTA», HAIIMCAHUA MaFHCTepCKOﬁ

JMCCEPTALIUM.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB O0y4YeHHMS IO AMCHMILIMHE
(MOyJI10), COOTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKEHUSI KOMIIeTeHIHi

Koa mo ®I'OC BO

Nuaukarop nocTuskeHust

Pe3yabTaThl 00y4eHuUs 10
AUCHMILINHE

YHUBEpCAIbHBIE

VYK-2. CnnocoOeH ynpaBisTh
IIPOEKTOM Ha BCeX dTanax
€ro KU3HEHHOTO [UKJIa
VYK-3. Cnocoben
OpPTaHU30BBIBATH U
PYKOBOAMTH paboToi
KOMaH/IbI, BEIpaOaThIBast
KOMaH/IHYIO CTPAaTeruio s
JOCTH)KEHUS TIOCTABIICHHOM
HeH

VK-2.1. 3HaeT TeXHOJIOru1
yIPaBIICHUS TIPOCKTAMHU Ha
BCEX dTanax ero >KU3HEHHOTO
LUK

VK-2.2. Ymeer
OCYIIECTBIISATH MPAKTHUECKOE
yrpaBleHUE MPOSKTaMH Ha
BCEX dTalax ero >KU3HEeHHOTr o
LHUKJIA

VK-2.3. Umeet
MPAKTHYECKUA OTIBIT
yIpaBIICHUS TIPOCKTAMHU Ha
BCEX dTamax ero >KU3HEHHOTO
LMK

VK-3.1. 3HaeT TeXHOJIOTr U1
yIpaBIICHUS TIPOCKTAMHU Ha
BCEX dTamax ero >KU3HEHHOTO
LMK

VK-3.2. YMmeer
OCYIIECTBIISATH MPAKTUUECKOE
yHOpaBlieHUE MPOSKTaMH Ha
BCEX dTalax ero >KM3HEeHHOr o
LHMKJIA

VK-3.3. Umeet
MPAKTUYECKHUH OIBIT
yIpaBICHUS TIPOCKTAMHU Ha
BCEX dTanax ero >KU3HEHHOTO
LMK

VK-2.1. 3HaeT TeXHOJIOTr U
YIPaBICHUS TPOCKTAMU Ha
BCEX ATanax ero >KU3HEHHOTO
LUKJIa

VK-2.2. Ymeer
OCYIIECTBIISTh MPAKTUYECKOE
yrnpaBleHHe MPOSKTaMH Ha
BCEX dTarax ero >KU3HeHHOTro
LMKJIa

VK-2.3. Umeet
MPAKTUYECKHUI OMBIT
YIPaBICHUS TIPOSKTAMU Ha
BCEX ATanax ero >KU3HEHHOTO
LHMKJIa

VK-3.1. 3HaeT TeXHOJIOTUH
YIpaBICHUS TIPOCKTAMU Ha
BCEX ATanax ero >KU3HEHHOTO
LHKJIa

VK-3.2. Ymeer
OCYIIECTBIISITh MPAKTUYECKOE
ynpaBieHUE MPOSKTaMH Ha
BCEX dTalax ero >KU3HeHHOTr o
LMKJIa

VK-3.3. Umeet
MPAKTUYECKHUH OIBIT
YIpaBIICHUS TIPOCKTAMU Ha
BCEX ATanax ero >KU3HEHHOTO
IMKIa

O6mmenpodeccrnoHaIbHbIE

IIpodheccnonanbHbBIC

[1K-4. CriocobeH o1ieHuBaTh
MOTEHIIAAT U
COBEpIICHCTBOBAThH yUEOHbBIN
MIPOILIECC C UCTIONH30BAHUEM
MHHOBAITMOHHBIX
TEXHOJOTHI

[1K-4.1. Onpenenser
3aKOHOMEPHOCTH Pa3BHUTHUS,
BO3MOKHOCTH IIPUMEHCHHS
WHHOBAIIMOHHBIX TEXHOJIOTUN
JUTSI TIOBBIIIICHUS

3¢ hekTHBHOCTH YU4eOHOTO
mporecca B IelsIx
COBEPIICHCTBOBAHUS
00pa30BaTeIbHON CHCTEMBI

[1K-4.1. Onpenensier
3aKOHOMEPHOCTH Pa3BUTHUS,
BO3MOYXHOCTH IIPUMEHEHUS
WHHOBAIIMOHHBIX TEXHOJIOTUH
JUTSL TIOBBITIICHUS

3¢ (HeKTUBHOCTH Y4eOHOTO
mporecca B IMelisx
COBEpPIIICHCTBOBAHUS
00pa30BaTEIIbHON CUCTEMBI




[1K-4.2. Vicnonb3yer
MHHOBAILIMOHHBIE CPEJICTBA,
METO/bI, TPHEMBI U
TEXHOJIOTUHN O0yUYCHHUS JUIS
MOBBIIIICHUS KauecTBa
o0OpazoBaHus

[1IK-4.3. Ananusupyer u
IPOTHO3UPYET PUCKH
00pa3oBaTeNbHON Cpebl U
IUTAHUPYET KOMIUIEKCHBIC
MEPONIPUATHS 110 UX
HpeTyTPERACHUIO U
IPEOI0JICHUIO

[1K-4.2. Vcnonb3yer
MHHOBAILlMOHHBIE CPE/ICTBA,
METO/IbI, PHEMBI U
TEXHOJIOTUN 00y4EHUs JUIsl
MIOBBIIICHUS KaUeCTBa
oOpazoBaHMs

I1K-4.3. Ananusupyer u
IIPOTHO3UPYET PUCKU
00pa3oBaTeNbHON Cpebl U
IUTAHUPYET KOMIICKCHBIE
MEPONPUATHS 10 UX
HPESYIPEXKACHUIO U
IIPEOI0JICHUIO

4. CTpyKTYypAa U CoAepKaAHUE TUCHUIIHHBI

4.1. O0beM y4eOHOM TUCHUILIMHBI U BUAbI Y4e€0HOH padoThl
Oo0bem yacos (3.5 3au4. en.)
Ounasn dpopma 3aounas popma

Buna yueOHoii padoThl

Oowmas yueOHasi Harpy3Ka (Bcero) 126 126
Oobs3aresnbHast ayauTopHasi yueOHast

HArpy3ka (Bcero 4acoB), B TOM 4HcJi€:

Jlexuun 12 6

CeMUHApCKUE 3aHSATHS
[TpakTHUecKue 3aHATH

JlaGopaTopHbIe pabOTHI 30 16
KypcoBast pabota / KypcoBOIi IPOEKT

Hpyrue  ¢opmbl  opraHuzanmmu ~ y4eOHOTO 27 9
npoiiecca (KOHTpPOIBHBIE paboThI,

WHIWBHIyaJIbHBIC 3aHATHUS, KOHCYJIBTAIMH H JIP.)

CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 57 9

cDO[)MEI aTTeCTanus DK3aMeH DK3aMeH

4.2. Conep:kanue TMCHUILIAHBI
Tema 1. Beegenue. O0s1actu npumenenus s3bika Python.
OcHoBHBIE mapagurmbl mporpammupoBaHus. Tunuzanusa. Cpena pa3paOoTKu
Python. KitoueBbie 0cOOEHHOCTH S3BIKA.
Tema 2. OcHOBEI cuHTaKcHCA. OCHOBHBIE THIBI JAHHBIX.
Uucna. Apudmerndeckue oneparuu. Moayns math, numpy. CTpoku, ycnoBusi u
JIOTUYECKUE ONEPATOPBI, CIUCKH, KOPTEKHU, MHOKECTBA, CIOBAPH.
Tema 3. llukJbl.
Huxmsl ¢ ycnoBueM. tepatopel, BApUaHThI IIUKIIOB C UTEPATOPaAMU.
Tema 4. ®ynkuuu B sisbike Python.
[Tapamerpsl u aprymeHTsl (QyHKIuH. JlokanbHBIE W TI00aTbHBIE TIEPEMEHHBIC.
Pexypcus.
Tema 5. Maccusbl. Ilaker numpy.
Co3nanue u pabora ¢ maccuBamu B Python. Apudmernueckue omnepanuu ¢
MaccuBami. /[BymepHbie MaccuBbl. [IpeoOpazoBaHusi MACCUBOB B APYTHE THUIIbI.



Tema 6. Padora ¢ rpaguxamu B nakere matplotlib.

Co3nanne u pabota ¢ maccuBamu B Python. Apudmernueckue omnepanuu ¢
maccuBamu. /[BymepHbie MaccuBbl. [IpeoOpa3zoBaHusl MACCUBOB B JPYTHE TUIIBL.
Tema 7. Padora ¢ opucHbiMHu 10KyMeHTaMu B Python.

Pa6ota ¢ mokymentamu docx, pabora tabnumamu Excel. [Taketr Pandas. CtpykTypa
dataframe.

Tema 8. PazpadoTka Bu3yaJbHbIX NpUI0keHuit Ha Python.

®opmbl. Knonku. Haamucu. I'paduxa B ¢popmax. Haznauenue oOpabOTUMKOB
cobbiThil. COOpKa exe MpUJIOKEHHUs CpelicTBaMu B cpesie Anaconda.

4.3. Jleknuu
Ne Ha3zpanue TeMbl O0bem yacoB
n/n Ounas 3aounas
(popma ¢popma
4 cemectp / 6-7 TpUMECTp
Tema 1. BBenenue. O6actu mpuMEHEHHUS sI3bIKA
1 2 2
Python.
) Tema 2. OcHOBBI cuHTakcuca. OCHOBHBIE THIIBI ) )
JIAaHHBIX.
3 Tema 3. I{uKIIBL. 2 2
4 Tema 4. ®yukimu B si3p1ke Python. 2
5 Tema 5. Maccussl. IlakeT numpy. 2
6 Tema 6. Pabora ¢ rpadmkamu B makere matplotlib. 2
HToro: 12 6
4.4. IlpakTuyecKue 3aHATHS
He npenycMoTpeno yueOHbBIM JIaHOM
4.5. JlabopaTopHbie paboThI
Ne Ha3zBanue TeMbl O0bem yacoB
n/n Ounas 3aounas
¢dopma dopma
4 cemectp / 6-7 TpUMECT]p
1 VYcranoBka Anaconda. YpaBiieHHE TaKETaMH 2 2
2 OcHoBbl cuHTakcuca Python 2 2
3 PaboTa ¢ yCI0BHBIMH OllepaTOpaMHu 2 2
4 Pabora ¢ mukimamu 2 2
5 Cnucky, MHOXKECTBA, KOPTEIKH, CIIOBApH 2 2
6 Pabora ¢ pyHKIHSIMHU 2 2
7 OcHOBBI pabOTHI ¢ TAKETOM NUMPY 2 2
8 MaccuBbl B HaKeTe numpy 2 2
9 Jluneiinas anreOpa B MakeTe numpy 2
10 | IIpenBapurtenbHas 00paboOTKa JaHHBIX, METOIbI 2




HOpMaJIM3aIlin
1 Busyanuzanus nanneix B makete matplotlib. ITpocteie 2
rpaduKu
12 | Hactpoiika mapameTpoB rpadukoB B matplotlib 2
13 | Pabota ¢ rpadukoii B OpenCV 2
14 | Pabota ¢ Bujieo B OpenCV. Belnenenune 00beKTOB 2
15 | Pabota c opucHbiME moKyMeHTaMu B Python 2
Hroro: 30 16
4.6. CamocTosiTesibHAsi padoTa CTYACHTOB
Ne Ha3zBanmue pa3nena / Tembl Bua camocrositesibHOM O0beM yacoB
n/n padoThl Ounas 3aouHas
dopma dopma
4 cemectp / 6-7 TpUMECT]p
1 PabGora ¢ makerom Numpy KoHcnekT nexumit 12 2
2 Pa6ora ¢ makerom Pandas KoHcnekT gexkuuit 12 2
3 Pabora ¢ makerom Matplotlib KoHcekT nexnmit 12 2
4 1516621?\(; rpaduKoii B naxere KoHncnexkr nekuuit 12 2
5 basel janHbIx B Python Koncnekr nexmnuii 9 1
Hroro: 57 9

4.7. KypcoBble padoThbl / IPOEKTHI
He mpexycMoTpeHO yd4eOHBIM TUTAaHOM

5. Meroaunueckoe odecredeHue, 00pa3oBare/ibHbIE TEXHOJIOT U

[IpenogaBanuie AUCIUIUIMHBI BEIETCS C MPUMEHEHHEM CICAYIOIIMX BHUIOB
00pa3oBaTEIbLHBIX TEXHOJIOTHM.

Hapsiny ¢ meTonukoid TpaJuIIMOHHOW JIEKIIMOHHO-TIPAKTUYECKOU pPadoThI
IPEeIyCMOTPEHO MCIOJb30BaHUE AKTUBHBIX (OpM HU  METOJAOB  y4eOHOMU
NESTENBLHOCTH, B TOM YHCIIE: yUeOHbIE TUCKYCCHH, Oecebl, MO3TOBOM IITYPM.

Meroanka mpo0IeMHO-TUATOTHYECKOTO 00yUeHHUsT TPUMEHSIETCSI B TIpoIIecce
JIEKIIMOHHOM paboThl HaJ y4eOHBIM MaTEepUajJoM B KaXJIOH M3 TeM Yy4eOHOU
JTUCUUTLIAHBI.

Meroanka oOy4eHHS B COTPYJAHMYECTBE C MPUMEHEHHWEM KOMAaH]IHBIX,
TPYIIIOBBIX BUIOB Pa0OTHI UCIIOJIB3YETCS B MPOIIECCE OPTAHU3AINN JTa0OPATOPHBIX
pabor.

Meroanka uccleI0BaTENbCKON AESITEIbHOCTH UCIOJb3YETCS KaK OCHOBA IS
OpraHu3allKi CaMOCTOSTENbHOU PAOOThI CTYJIEHTOB B 00b€ME yUEOHBIX TEM.
[IpumeHsoTCs cpeicTBa MyIbTUMEANA: TIPE3EHTAMH, BUAE0, 6a3bl DOP.

Hngpopmayuonnvie MexXHOI02UU: UCIIOJIb30BaHUE AJIEKTPOHHBIX
00pa3oBaTeNbHbIX PECYpCcOB  (DJIEKTPOHHBIM KOHCHEKT, pa3MEIIECHHbIA BO
BHYTPEHHEH CeTU WM T.I1.) MPU MOJATOTOBKE K JICKIUSAM, JIAOOPATOPHBIM paboTam
U CaMOCTOATENLHOMN padoTe.

Paboma 6 wromanoe, npoexmmnas OesamenbHocmb: COBMECTHas padboTa

CTYJICHTOB B TPYIITIE TIPH BBIMOJIHEHUH JIA0OPATOPHBIX padOT.
7



6. ®opMBbI KOHTPOJISA OCBOCHUS TUCHMIJIMHBI

Texymias arrecTanusi CTyJ€HTOB MPOU3BOAUTCA B JUCKPETHBIE BPEMEHHbBIE
UHTEpBaJbl B CIEAYIONINX (hopMax: BBIMOIHEHHE JTa00paTOpHBIX paloT; 3aluTa
71a00paTOpPHBIX PadoT.

[IpoMexyTOUHBII KOHTPOJb MO pe3yjbTaTaM OCBOCHHUS JAUCIHUILTUHBI
IpoXoauT B popme 3ayeTa (BKIIOYAET B ce0s1 OTBET HA TEOPETHUUECKHUE BOMPOCHI U
BBITIOJTHEHUE TECTOBOIO 3aJJaHUs ).

Cucrema oOIEHMBaHUS YYEOHBIX JIOCTIDKEHUH CTYIEHTOB, OIICHOYHBIE

CpeICTBA TIPEJCTABJICHBI B (POHJE OIEHOYHBIX CPEICTB K pabodeil mporpamMme
y4eOHON TUCIUIUIUHE (B IPUIIOKEHUN ).

7. YueOHO-MeTOAMYECKOE U NPOrpaMMHO-UH(POPMaALIMOHHOE
o0ecneveHnne JUCHUILIUHBI

A) OCHOBHas JIUTEepaTypa:
1. bappu I1. M3yuyaem nporpammupoBanue Ha Python. - M., 2017. - 624 c.
2. byiinaueB C. K. OcHoBbl mnporpammupoBanusi Ha s3bike Python: yuebnoe
nocob6ue. - EkatepunOypr: U3a-so Ypan. ya-ta, 2014. - 91 c.
3. bxapraa A. [I'pokaeM anropuTMbl: HUIIOCTPUPOBAHHOE IMOcCOOUE ISt
IPOTrPaMMUCTOB U JTH00ONBITCTBYIOmMUX. - CII6.: TTutep, 2017. - 288 c.
4. I'dpoue T. Haumnaem nmporpammupoBaTh Ha Python / mep. ¢ anri. 4-e uza. -
CII6.: BXB-Ilerepoypr, 2019. - 768 c.
5. Mromnep k. Python mist waiinukos. - CII06. : Iuanextuka, 2019. - 416 c.

b) nonoxHuTenbHas IuTepaTypa:
1. Jlytu M. Usygaem Python, nep. ¢ anri. 3-e uza. - CII6.: Cumson ITmroc, 2009. -
848 c.
2. Padrapaen T. CoepuieHHbIi anroput™. JKagHble aaropuTMbl U JUHAMUYECKOE
nporpammupoBanue. - CII0.: ITutep, 2020. - 256 c.
3. Peittn K., [llmtoccep T. ABroctonom no Python. - CIIO. : [Turep, 2017. - 336 c.
4. ®énopos M. 0. IIporpammupoBaHue Ha A3bIKE BBICOKOTO ypoBHs Python:
y4eOHoe mocodue Jyis mpukiiaaHoro dakanaspuara. - M. : UznarensctBo FOpaiit,
2019.- 161 c.

B) UnaTepHeT-pecypcehr:
8. MaTtepuajbHO-TeXHUYECKOEe O0ecnevyeHne U CIUTIITUHBI

JIekIMOHHBIC 3aHATHS: KOMIUIEKT JJCKTPOHHBIX MPE3EHTAIlU/CIaiioB,
ayIUTOpUsA, OCHAUIEHHAs MPE3EHTAUMOHHON TEXHUKOM (MPOEKTOp, 3KpaH,
KOMITbIOTEP/HOYTOYK) U T.1I.

JlaGopaTopHbie ~ pabOTHI:  KOMIBIOTEPHBIM  KJIacC,  OCHAIIECHHBIN
MYJIbTUMETUUHBIM MIPOEKTOPOM, UHTEPAKTUBHON JOCKOM, CeTeBOM
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UHOPACTPYKTYpPO U OpraHu3oBaHHBIM JOcTynoM B WHTtepHet, maketrsl [10 MS
Word, MS Excel , Anaconda, penaktop Spider, naketst Matplotlib..

[Ipouee: pabouee MecTO MpenojaaBaTelisi, OCHALUICHHOE KOMIIBIOTEPOM C
noctynoMm B MlHTepHeT, pabourie MecTa CTyA€HTOB, OCHAILEHHbIE KOMITBIOTEPAMU
¢ goctynoM B HMHTepHeT, mpeaHa3HAadeHHbIE s pabOThl B SJICKTPOHHOU
00pa3oBaTeIbHOMN Cpeae U T.1II.



9. JIucT 10MOJITHEHUH U U3MEeHEeHU I

n/n

Jara
BHECEHHS
u3MeHeHud /
JIOTIOJTHEHH S

OcHoBaHue

Conep:xanue n3meHenus /
JOTIOJTHEHH S

JIuna, noaTBep:Kkaaouue
H3MEeHeHHe / JOMoJTHEeHne

3aBeayroniuit
kaeapoii
(Damunus,
UHUYUATTDL,
1noONUCyH)

Hupektop /
JCKaH
(Pamunus,
UHUYUATDL,
noonucy)
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