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MHuHHCTepCTBO HayKH U BEICIIEro 0Opa3oBanus PO

N o Dopma
Y 1bSHOBCKMI TOCYJAPCTBEHHBIN YHUBEPCUTET

®-Pabouast mporpamma JUCIUILTAHBL

1. IEJIM U 3AJJAYU OCBOEHUA JUCHUIIJINHBI:
B nucuuniyze u3y4yaroTcs OCHOBHBIE IIPUHIIUIIBI paOOThI C 00BEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM [TporpammupoBanus Python, OuOmMoTekM CcTaHIApTHBIX MOJIYJEH S3bIKa, METOJbI
IIPOrpaMMUPOBAHUS U OTJIAJKH NIPUIIOKECHUM, TPUTONHBIX JI1 IPUMEHEHUS.

Heas gucuumiavHbl -(GOPMUPOBAHME Yy CTYJCHTOB HAaBBIKOB,COOTBETCTBYIOIIMX BHJIAM
IpoheCCUOHATIBHON J1€ATEIbHOCTH,HEOOXOJUMBIX Il pELIeHUs] NPO(ecCHOHANBHBIX 3a7auc
UCII0JIb30BAHUEM sI3bIKa ITpOorpamMmmupoBanus Python.

3agaya IUCHUIUIMHBI —TIPHOOpPETEHHE CTYAEGHTaMH HEOOXOIMMBIX 3HAaHMH O 0a30BBIX
KOHIICMIUSAX ITPOrpaMMupoBanuss Ha Python, o0macTsix ero NnpUMEHMMOCTH, KOHCTPYKIHUSX
si3bika Python u TexHomoruu pa3paborku nporpamm Ha Python.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucnummmaa «OCHOBBI TIporpamMmmupoBanus Ha Python» umsywaercs B 4 cemectpe u
OTHOCHUTCS K 00s13aTenbHON yacTh aucuuiuimH 6yoka b1.0 HanpaBnenus nmoaroroBku 42.03.01
Pekiiama um cBs3u ¢ 0O0mIeCTBEHHOCTHIO. JluciumuimHa (GOpMHUpPYET NPAKTUYCCKHEC HABBIKU
WCIIOIb30BaHUsI B TMPO(ECCHOHATBHON JIEATEIbHOCTH COBPEMEHHBIX KOHIECIIIMA M METOOB
MIPOrpaMMHUPOBAHUSI.

3. MMEPEYEHDb IJIAHUPYEMBbBIX PE3YJIBbTATOB OBYUEHMUS 11O
JTUCHUIIIMHE, COOTHECEHHBIX C IIJTAHUPYEMbBIMHU
PE3YJBTATAMU OCBOEHUSI OCHOBHOU
MPO®ECCHUOHAJBHON OBPA3OBATEJBHOM MTPOT'PAMMBI

Koa n nHaumeHoBaHue
peaan3yeMoii KoMIeTeHINH

IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 1O
AMCHMILINHE (MOIYJII0), COOTHECEHHBIX ¢ MHHAMKATOPAMU
JOCTHKEHUSI KOMIIeTCHITHH

OK-1

Crocoben HCIIOJIB30BAaTh
WHHOBAIIMOHHBIE TMPOAYKTHIH
TEXHOJIOTHUH, aHaJ'II/ISI/IpOBaTB

JAaHHBIC U ITPUMCHSATD MCETO/AbL
HNCKYCCTBCHHOI'O MHTCJJICKTA

NJI-1mxl
3HAETMETO/IbI MPUMEHEHHSI CKBO3HBIX HU(PPOBHIX TEXHOJIOTHH,
METOJIbI M TEXHOJOTHUU CcOOpa,CTPYKTYPHUPOBAHUS, aHalM3a

JAHHBIX  JUISl  TOCTPOCHUSI  HOBBIXOPTaHW3AIMOHHBIX U
YIPaBJIEHUYECKUX MOJIENEH, MPOAYKTOBH CEPBHCOB

NA-1.1ukl

3HAaETOCHOBHbIE CKBO3HBIE TEXHOJIOTUHU (HOBBIE
MPOU3BOJICTBEHHBIE  TEXHOJIOTMHM;  HEHPOTEXHOJIOTHH U

UCKYCCTBEHHBIN MHTEIIJIEKT; TEXHOJIOTHH OECIIPOBOIHOM CBSI3H;
KOMIIOHEHTbI ~pOOOTOTEXHUKM M CEHCOpPUKA; KBAHTOBBIE
TEXHOJIOTMH; CUCTEMBI PACIPEIEICHHOIO PEECTPA; TEXHOIOTUU
BUPTYaJIbHOU U JOMOJHEHHOW pealbHOCTH)

UJI-2n0x1
VYmeeTB ciyyae BEIOOpA MEXIY
MepPCHIEKTUBHBIMUMHHOBAITMOHHBIMU u yCTapeBIINMHU

MOJXOJaMHU JIETKO BBIOMpAaTh HOBBIE HWJEH U METOABl HU
IpPEANPUHUMATh KOHKPETHBICACHCTBUA Ul TEHEpalUud U
peanu3alid  HMHHOBALIMOHHBIX HJEHHM IOAXOJOB, YMETh
aHaAJM3UPOBaTh, CHHTE3UPOBATh U OLIEHUBATh MHPOPMALIUIOIS
MIPUHATHUSA PELICHUN U pealn3allii CBOUX JEUCTBUI

NJI-2.1 uxl
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YMCCTHaXOI[I/ITB KpC€aTUBHEIC CIIOCOOBI peICHuA

npoOJEeMblL,AaHAIU3UPOBATh HMX IUIIOCHI UM MHUHYCHI, PHCKH,
BBIOMPATH ONTUMAJILHOE PEIICHNE

NJ1-2.2 ux1

YMeerpacno3HaBaTh HEMPOAYKTHUBHBIE MEHTAIbHBIC MOJCIH W
CTEPEOTHUITBl U OTKA3BIBATHCS OT HUX

WJI-3 okl

Braneer HaBblkaMy M3MEHEHMS PELICHUN MPU HAIMYUU HOBBIX
apryMEHTOB  WJIM  TNPOMU3ONICANIUXU3MEHEHUH,  BIAJCTh
TEXHOJIOTHSIMU ~ YIPABICHUS TMOJHBIM KU3HEHHBIM IIUKIOM
JIaHHBIX

NJ1-3.1 uxl

BraneeTTexHOMOTUSIMU TIPUHSATHUST PEIICHUI, OCHOBAaHHBIX Ha
JaHHBIX (KyJbTypa U 3THUKA TPHUHATHUS PEIICHWNA Ha OCHOBE
JIAHHBIX; BCTPaMBaHUE MPOIecca MPUHATHUS PEIICHUH Ha OCHOBE
JAHHBIX B OHW3HEC-TIPOLIECCHl ~ OpraHW3allud;  CHUCTEMBI
ABTOMATHYECKOTO TMPHUHATHS PEIICHUH, BKJIIOYAs CHCTEMBI
HCKYCCTBEHHOI'O MHTEJIEKTA)

NJI-3.2 uxl

Bnaneer meTogukamu ooecieueHrs 0€30aCHOCTH JaHHBIX

OK -2

Crniocoben pa3pabarbiBaTh
nporpamMmbl Ha si3bike Python
JUISL MCTIOJIb30BAaHUS B cdepe
CBOEH npodeccroHanbHOM
JeATSILHOCTH

NJI-11x2

3HaeT OCHOBHbIC MOHATHS sI3bIKa IIporpaMmupoBanus Python,
METO/Ibl OIIMCaHMsI CTPYKTYP JAHHBIX M KJIACChI 3a/1a4,
dbopMynupyeMsbIX U pertaemMbix Ha Python

NJ1-211x2

VYMeer pazpabaTbiBaTh MporpaMmbl Ha s3bike Python,
PUMEHSTH N3YUYEHHBIE METOJIBI M CTPYKTYPHI IaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEN pa3pabOTKU MporpaMm

NJI-31x2

BrnaneerHaBbikamMu  pa3pabOTKH, OTIAJAKM M TECTHPOBAHUSA
nporpamm Ha si3eike Python mis ucnons3oBanus B cepe cBoeit
PO eCCUOHAIBHON e TETHHOCTH

4.

ObIIAA TPYJOEMKOCTD JUCHUITVINHBI

4.1. O0beM IMCHMILIMHBI B 3a4€THBIX eIMHUIAX (Bcero) _ 2

4.2. O0beM TUCIHUILIHHBI 10 BUAaM YueOHoii padoThI (B 4acax)

Kosnn4yectBo yacos ((popmaodyueHnus)
" 04HO-3204YHAasI
Bup yueOHoii padoThl
Bcero no B T1.4. o cemecrpam
TUIAHY 4

KonrtakTHas paboTa oOyuarommxcs ¢ 12 12
IpenojaBaTesieM B COOTBETCTBUM ¢ YII
AyZIUTOpHBIE 3aHITHSL:

e JEeKIUU 4 4/4

® CeMHUHaphl U MPAKTUYECKHE 3aHSITUS "

e Jj1abopaTopHbIC PabOTHI, MTPAKTUKYMBI 8 8/8
CamocrosrenbHas paboTa 60 60
dopMa TeKylero KOHTPOJIsl 3HAaHUN U Beinonuenue
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KouaunyecTBo yacoB (popmaodyueHus )
. O04HO0-3204YHAs
Buj yueOHoii padoThl
Bcero no B 1.4. mo cemecTpam
TUIAHY 4

KOHTPOJIS 71ab0paTOPHBIX 3a/laHuUM,
CaMOCTOSITENILHOM paOOThI: TECTHPOBAHUE, pelieHue 3aaa4
KOHTp.paboTa, KOJUTOKBUYM, pedepart u ap.(He
MEHee 2 BUIOB)
Kypcogas pabora ---
Buasl npoMexyTouHoil arrectanuu (3K3ameH, 3a4eT
3a4er)
Bcero 1acoB o gucruminie 72 72

*B cimydae HEOOXOJMMOCTH HWCIOJB30BaHUS B YUYCOHOM IMPOIECCEe YACTUIHO/MCKIIOYUTEIIEHO
JMCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTMH B TaONUIlE depe3 CIeHl YyKa3bIBaeTCs
KoJm4yecTBO 4acoB padoTel JIJIC ¢ oOyuaronumucs ajisi MpoBEAEHUS 3aHATUNA B JUCTAHIIMOHHOM
dbopmare ¢ MPUMEHEHHEM IEKTPOHHOTO O0yUYCHHS.

4.3. Conepxanue TMCHUILINHBI. PacnpeneeHue 4acoB Mo TeMaM U BHIaM y4eOHOI
padoThI:

®dopma 00y4eHHS _ OYHO-3a049HAs

Buabl yueOHbIX 3aHATHH
AyauTOpHBIE o <
=
3aHATHSA = 2
- _ E g ®opma
Ha3Banmue u pa3jiesioB u 5 © é s _| &, ;E TeKyLIero
TeM 2 g =l £ .3 E& 2 KOHTPOJIs
= =T ] 3 )
S| 3| cEg =8 & 3HAHUI
g = o = S = 3
o) Ew| 28 E| E =
= = (=) = 9
8 5| & =8| & S
== & & = S
EE| R = =
& )
1. SA3wix Python.Tumst 8 0,5 0 0 0 6 Perenne 3amau
JTAHHBIX.
Oco0EeHHOCTHBBOIA/BEIBO/]
a.
2. JIuHeiHbBIE aTOPUTMBI. 8 0,5 0 1 0 8 Pemenne 3amau.
OcoGenHoctu JlaboparopHnas
MOJIKJIIOUEHUS U pabora 1
HCTOJIb30BAHMS MOTYJIEH.
3 .Pa3BeTBIISIONIMECs 12 0,5 0 1 0 8 Pemrenne  3amau.
IIPOLIECCHI. Y CIIOBHBII JlaGopatopHas
oreparop. pabota 2
4. [lukmyeckue 8 0,5 0 1 0 8 Pemenne 3amau.
anroputMbl. OniepaTopbl JlaGopaTtopHas
LUKJIA. pabota 3
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5. Pabora co cTpokamu. 8 0,5 0 1 0 8 Pemenne  3amau.
JlaGopaTtopHas
pabora 4

6. Koprexu, ciucku 12 0,5 0 2 0 8 Pemenue  3amau.

CJIOBapH, MHOXKECTBA. Jlaboparopuast

OnHOMEpPHBIE MACCHUBBI pabora 5

7. JIBymMepHBIE MacCUBBI 8 0,5 0 1 0 8 Pemenue  3anmau.
JlaGopaTopHas
pabora 7

8. Pabora c daitnamu. 8 0,5 0 1 0 6 Pemenne  3amau.
JlaGopatopHnas
pabora 6

HTtoro 72 4 0 8 0 60

5.COAEP KXAHUE IUCIINJINHBI

Tema 1. SI3pik Python. Tumbsl mannbix. OcoGeHHocTH BBOJAA/BbiBoaa. CojeprkaHue
tembl.Python kak 0OBEKTHO-OpHEHTHPOBAHHBIA s3bIK. Tunbl HaHHbIX. OcoOenHoctu. Bpog-
BBIBOJI BEJIMYUH pa3HbIX TUTIOB. [IpeoOpazoBanue Tunos. @opMaTHBIN BBIBO/I.

Tema 2. JIuneiinbie aaropuTmMbl. Oco00eHHOCTH MOAKJIYEHUS M MCIO0Jb30BAHUSA MOJYJICH.
Copepxannie Tembl. Moaynu B si3bike Python. OcoOeHHOCTH MOAKIIIOUEHUS U HUCIIOJIb30BAHUS.
3HakoMcTBO ¢ MoaysaeM math.CocTaBieHne TMHEWHBIX aITOPUTMOB.

Tema 3.Pa3BerBiasiioimimecss Npouecchl. YCJIOBHbI  omeparop.ConepKaHue  TEMBI.
PazserBnsitommecs npoueccel. [IporpaMMHast peaiusanus cpeactBamu sizbika Python.

Tema 4. Hukaunuyeckue anroputmbl. Oneparopsl nukiaa.Coaepxanue temul. {ukmmueckue
aIrOpuTMBl. Peannsanys IUKIOB ¢ YCIOBHEM, ¢ NOBTOpeHHEM. CoO3/1aHuE M HMCIOJIb30BaHUE
M0JIb30BATEIBCKUX (PYHKINH.

Tema 5. PaGora co crpokamm.Conepxanue TeMbl. CTpokoBble BeauunHbL. OcoOeHHOCTH
peanu3anuu U padoTsl ¢ HUMU. OCHOBHBIE METO/IbI paOOTHI CO CTPOKAMH.

Tema 6. Koprexn, cnmcku ciaoBapu, MHoxkecTBa. OnHoMepHble MaccuBbl. CozepikaHue
tembl. Komnekmuu sizeika Python. Koprexwu, crnucku, cioBapu, mHokecTBa. OCOOCHHOCTH U
peanusanusi. OcoOeHHOCTH pabOThI C OJHOMEPHBIMH MaCCHBAMHU CPEICTBAMU si3bika Python.
Tema 7. /IBymepnbie maccuBbl. Copepxxanue TeMbl. J[BymepHbie MacCuBbl. OCOOEHHOCTH U
peanuzanusi 00padOTKHU.

Tema 8. Padora ¢ ¢aitnamu.Conepxanne tembl. TexcToBble (aiiibl B si3pike Python. [Tpumepsr
paboThI ¢ paitnamu.

6. TEMBI IPAKTUYECKUX U CEMUHAPCKUX 3AHSATUI

Jannblit Bua paboTsl He ipeaycmotped YII

7.JJABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Tema 2. Jluneiinble aaroputMbl. OCOOEHHOCTH NOAKJIIOYEHUS] M HCHOJb30BAHUA
MoOyJIel.
Jlabopamopnas paboma: «Jlunetinvie npoecpammuoly.

[{ens pabOThI: MOTYYUTHh HABBIKK BBOJUTH U BBIBOJIHTH JIAHHBIE, CO3/1aBaTh IEPEMEHHBIC
Y BBITIOJTHATH apU(PMETHIECKHE OTICPAIIUH.

Meroandeckue yka3zaHus: OOpaTUTh BHUMaHWE Ha BO3MOXKHOCTHU MOIKITIOUCHUS
MaTeMaTH4ecKuX QYHKIMIA U3 Moaysst math.
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Tema 3.Pa3BerBisilommecs npouecchbl. Y CJI0BHBIH 0omepaTop.
Jlabopamopnas paboma. «Pazeemenaowuecsa npoyeccoly.

Llenb paGoThI: ONTYYUTh HABBIK paOOTHI C YCIOBHBIMU OIEpaTOpaMu Ha si3bike Python..
Pabota coctouT u3 AByX 3aaHUMN.

Metonuueckue ykKazaHus: OOpaTUTh BHMMAaHHME Ha OCOOCHHOCTH HCIIOJIb30BAHUS
YCIIOBHOTO OTepaTopa B SI3bIKE.

Tema 4. Hlukaudeckue aJropurmpl. Oneparopsl MUKJIA.
Jlabopamopnas paboma. « Opeanusayus yuxkiosy.

Llenb paGoThI: MOJYYHTh HABBIK HCIIOJIB30BAaHHs OMEPATOPOB IMKIAHA s3bike Python.
Pabora cocraBiena u3 TpEx 3a1aHUM.

Metoanueckue ykazanusi: OOpaTUTh BHUMaHHE Ha OCOOEGHHOCTH IMKJIA C YCIIOBHEM.
VY nenuTh BHUMaHUE U3YYEHUIO MOAYIs random.

Tema 5. PaGoTa co ctpokamu.
Jlabopamopuas paboma: «Paboma co cmpoxkamuy.

[lenb paboThI: H3yYUTH BOBMOXKHOCTH si3bIKa Python st paboThl co cTpoKamH.

Metoanueckie yKa3aHWs: MU3YyYUTh METOJBI /Ui pabOThl CO CTPOKOBBIMU BEIMYMHAMM,
HCIIOJIb30BaHUE CPE30B.

Tema 6. KopTexu, cniucku cj1oBapu, MHOKecTBa. OTHOMepHbIe MACCHBBI.
Jlabopamopnas paboma 0na evinonnenus Ha Python: « Oonomeprbvie maccuswl».

Lenp paboThl: AaTh CTyAEHTaM NPAKTUYECKHH HABBIK B HAMHMCAHUHM IPOTPaAMM
00pabOTKM OJHOMEPHBIX MACCHUBOB: TIOMCK MAaKCUMyMOB M MHHUMYMOB, COPTHPOBKa
cpenctBamu Python.

Meroandeckue yka3aHWs: BBIMOJHUTH 3aJlaHue O€3 HMCIOIb30BaHUS MOYJEH Numpy,
array, oopaTuTh BHUMaHHE Ha UCIOJIb30BaHUE IIMOAa-() yHKIIUH.

Tema 7. /IBymMepHbIe MACCUBBI.
Jlabopamopuas paboma ons evinonnenus na Python:«/{eymepnvie maccusvt u hynkyuuy.

lenp paOoThl: [aTh CTyAEHTaM MPAKTUYECKH HABBIK B HAMHCAHUU TMPOTPaAMM
00pabOTKHUIBYMEPHBIX MACCUBOB C UCIIOJIb30BaHUEM (DYHKITUIL.

Metoauveckue ykazaHusi: OOpaTHTh BHUMaHHE Ha OCOOEHHOCTH WHUIMATH3AINH
MaccHBa C MMOMOIIbIO BIIOKEHHBIX CIUCKOB. BO3MOXKHO MCTIONB30BaTh (QYHKIIMU MOIYJIS nUmMpy.
Tema 8. Pabora c¢ ¢aiiiamu.

Jlabopamopnas paboma ona evinonnenus na Python: « @aiinbly.

lenp paGoThl: JaTh CTyAEHTaM NPAKTHUYECKUU HABBIK B HAMMCAaHUU MPOrpaMM, B
KOTOPBIX BBITMOJHSIIOTCS ONEPALUU C TEKCTOBBIMU (pailiaMu — UTEHUE, 3aIHCh.

Metoauueckue yka3aHUs: OOpaTUTh BHMMaHUE Ha yKa3zaHue Nyt K (aiimam, c
KOTOPBIMH MIPEACTOUT paboTaTh.

8. TEMATHKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®EPATOB

JlanHbIil B paboThl He peaycMoTpeH YII.
9. IMMEPEYEHbB BOITPOCOB K 3AYETY

[TepemenHbie 1 6a30BbIe TUITBI TAHHBIX si3bIka Python.

Apudmernueckue onepanuu. Oneparop nprucBauBaHUs.

BBoa/BeiBosi. OcobenHOCTH peanu3aiuu. @opMaTHbIN BBIBOJ.

Oco0eHHOCTH MOIKIFOUSHHS M UCTIOIB30BaHusI MOy et B Python.

Onepanny OTHOIIEHHUS U JIOTHYECKUE ONIEPALINH.

Ycnosusiil onepatop. OCOOEHHOCTH UCTIOIb30BaAHUS

[{uKJIBI ¢ YCIIOBHEM U 33/IaHHBIM YHCIIOM TOBTOpeHMiA. Peanu3arus mukios B Python.

NookrwbdE
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oo

Oyukiuu B s3bike Python. Cos3manue moap30BaTenbeKux (QYHKIMA U MOIYIICH.

9. Crpoku u cHMBOJIBI B si3bike Python, crocoObl 3ajanus 1 BBIBOIA CTPOKH.
10. OcHoBHBIE PYHKITUHU TSI pAOOTHI CO CTPOKAMHU.
11. Komneknuu si3pika Python. Crorcku. Oco6eHHOCTH paObOThI CO CIIMCKAMHU.

12. Komneknuu s3pika Python. MuoskectBa. I[TpuMepbl paboThI ¢ MHOKECTBAMH.
13. Komneknuu s3pika Python. Crosapu. Ilpumepsr.
14. Konnekiuu si3pika Python. Kopresxu. [IprMepbl HCTTOB30BaHUS.

15. MaccuBbl. Crioco0Obl 3a1anust 1 00paboTku MaccuBoB B Python.

16. TexkctoBsie daitnbl. OCHOBHBIC (DYHKITHH.

10. CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

d)opMa O6y‘leHI/I$II O4YHO-3a04YHasd

Ha3Banmue pa3snesnos Bun O0bem ®opma KOHTPOJISA
U TeM CAMOCTOAITEJIHLHOH B
padoTbI yacax

Tema 1.513b1k Python. Twumnsr | [IpopaboTka yueGHOTO 6 [IpoBepka nomamHero

JTAHHBIX. OcobeHHOCTH | MaTepuala, pelieHue 3aJjaHus, 3a4eT.

BBO/1a/BBIBO/IA. 3aja4, MOATrOTOBKA K
claye 3ayera.

Tewma 2.JIuneiinbie anroputmsl. | [IpopaboTka yuedHoro 8 [IpoBepka gomamHero

Oco6eHHOCTH MOJAKIIOYEHUS U | MaTepuala, pelieHue 3aJJaHus, IpPOBEpKa

WCTIOJIB30BAHUS MOYJICH. 3aja4, MOATrOTOBKA K nabopaTopHOi paboTHI,
craye 1abopaTopHOit 3ayer.
paboThI, MOJATOTOBKA K
claye 3ayera.

Tema3.Pa3BerBistoniuecs [IpopaboTka yuedbHoro 8 IIpoBepka goMamIHero

MIPOLIECCHI. VYcioBHBIN | MaTepuana, perieHue 3aJ]aHus, IPOBEpKa

orepaTop. 3a/1a4, MOAr0TOBKA K nabopaTopHOi paboTHI,
craye 1abopaTopHOit 3ayer.
paboThI, MOJATOTOBKA K
claye 3ayera.

4. ukinyeckue aaropuTMBbl. [IpopaboTka yuedbHoro 8 [IpoBepka gomamrHero

Omnepartopsl IUKJIA. MaTepuaa, peleHue 3aJJaHus, IPOBEpKa
3a/1a4, IIOArOTOBKA K nabopaTopHO pabOTHI,
craye 1abopaTopHOi 3ayer.
paboThl, MOJATOTOBKA K
claye 3ayera.

5. Pabora co cTpokamu. [IpopaboTka yuedbHoro 8 [IpoBepka goManrHero
MaTepuaa, pereHue 3aJ]aHus, IPOBEpKa
3a/1a4, IIOArOTOBKA K nmabopaTopHON pabOTHI,
craye 1abopaTopHOit 3ayer.
paboThI, MOJATOTOBKA K
claye 3ayera.

6. Koptexwu, crivicku ciioBapu, | [IpopaboTka yueGHOTO 8 [IpoBepka goMaInIHero

MHOXkecTBa. OTHOMEpHbIE
MacCCHBBI

Marepuania, pelueHue
3aJ1a4, MOArOTOBKA K

3a/laHusl, IPOBEPKa
nmabopaTOpHOM paboTHI,
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Ha3Banue pa3aesnoB Bun O0bem DopMa KOHTPOJIS
U TeM CaMOCTOSITEJILHOM B
padoThI yacax

caade J1abopaTopHOH 3Q4eT.
paboThI, TOATOTOBKA K
cIade 3a4eTa.

7. IBymepHbIE MaCCHUBBI [IpopaboTka yueOHOTO 8 [IpoBepka gomaniHero
Marepualia, peleHue 3aJlaHusl, IPOBEpKa
3a7a4, HOJATOTOBKA K nabopaToOpHO PabOTHI,
caade JabopaTopHOM 3Q4eT.
paboThI, MOJATOTOBKA K
cIadJe 3a4era.

8. Pabora c daitmamu. [TpopaboTka yueOHOTO 6 [TpoBepka gomamniHero
MaTrepualia, peleHue 3aJlaHusl, IpOBEpKa
3a7a4, NOJATOTOBKA K nabopaTopHOH PabOTHI,
caade J1abopaTopHOM 3Q4eT.
paboThI, MOJTOTOBKA K
cIadJe 3a4era.
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11. YYEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCIHHAIIVIMHbI
a) Cnucok peKoMeH1yeMO# JIUTepPaTypbl
OCHOBHasi
1. 3narononbckuii JI.M., OcHOBBI TporpamMmupoBaHusi Ha si3bike Python: y4eOHuk /

3narononbekuit 1. M. - M. : IMK Ilpecc, 2017. - 284 ¢. - ISBN 978-5-97060-552-3 -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®ecmopos, JI. 0. IIporpaMmmupoBaHre Ha sA3bIKE BBICOKOro ypoBHs Python : yueGHoe
nocobue mist By30B / JI. FO. ®demopoB. — 5-e¢ u3x., mepepab. u mon. — MockBa :
UznatensctBo HOpaiit, 2023. — 227 c. — (Bricuiee obpa3zoBanue). — ISBN 978-5-534-
17323-9. — Tekcr : anektpoHHbIit // O0pa3oBarenbHas miardopma KOpaiit [caiit]. —
URL: https://urait.ru/bcode/532868

JAOMOJTHUTEIbLHAS

1. Jlygano Pamanpo, Python. K Bepmmnam mactepcrBa/ Jlygano Pamamso - M. : JIMK
IMpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexum pocryma:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkkunmu Y., Python u ananmu3 manseix / Yac Makkunnu - M. : JIMK Ilpecc, 2015. -

482 c. - ISBN 978-5-97060-315-4 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToanuyeckasn (pazpadorannas HITP, peasmuzyrommmu OIIOIT BO)

1. Meronuueckue yKazaHusi JJIsi CAaMOCTOSITEIbHOM pabOThl CTYIEHTOB IO JUCIUTIIIMHE
«OcHOBBI TIporpamMMupoBaHus Ha Python» 1 CTyaeHTOB BceX HampaBlieHUW U
cnenuansHoctet He UT mpoduust / U. A. Tlepuesa, FO. I'. CaBunos, M. A. CaHHUKOB. -
VabsHoBek Yal'V, 2022. - 69 c. - HeomybnukoBanuwlii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009
CornacoBaHo:

Crermanucr Beaynmi OOTIT / BoGposa H.A.
JIomKHOCTB COTpYJHUKA HAYYHOH OMOIMOTEKN [)5(6]
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0)IIporpammHoe o0ecnieueHune

Jlis  obOpa3zoBaTeNbHOrO IMpolecca CTyAeHTy HeoOxoaumo pabouee mecto ¢ [IK ¢
YCTaHOBJICHHBIM CJICIYIOIIMM TPOTPAMMHBIM oOecreueHueM: onepanuonHas cpega OC
Windows/Linux; MS Office cucremsl mporpamMmmupoBanus Ha s3bike, Python3.

B) [Ipodeccunonasibubie 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DJ1eKTPOHHO-0MOIHOTEeYHbIE CHCTEMbI:

1.1. [udpoBoit obpazoBarenbHbIN pecypc IPRsmart : anekTporHO-OMOIMOTEYHAs CHCTEMA :
caiir / OOO Komnanus «Ai [Tu Ap Menuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum moctyna: 1uis 3aperucTpup. MOJIb30BaTeNel. - TEKCT : 3EKTPOHHBIN.

1.2. O6pasosarenbuas miatgopma IOPAWT : o6pasoBaTenbHBI pecype, dIEKTPOHHAS
oubnoTeka : caiit / OO0 DnextponHoe m3natenasctBo «IOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum moctyma: ajs 3aperucTpup. mojib3oBaTeleit. - TeKCT | 3JIeKTPOHHBIH.

1.3. basza maHHBIX «DnekTpoHHas OmOMMoreka TexHmdeckoro BY3a (OBC «KoncynbraHT
CTYICHTa») : DJIEKTPOHHO-OMONMMoreyHas cucrema : cat / OOO «Ilomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum moctyma: [uis 3aperucTpup.
oJIb30BaTese. — TEeKCT © 2JEKTPOHHBIM.

1.4. KoncynbTaHT Bpaya. DJIEKTPOHHAs MEIUIMHCKas OuOnuoTeka : 6a3a JaHHBIX : caiiT /
OOO «Beicmias mKoja OpraHU3allid H  YIpaBIEHHS 3paBoOXpaHeHueM-KoMruieKkcHbII
MEIUIUHCKHIA KoHcanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYyIA: JUIs 3apETHCTPHP. MOJIb30BaTeneld. — TeKCT : AIeKTPOHHBIH.

1.5. Bonpmas MemumuHCKas OMONIMOTEKA : AJIEKTPOHHO-OMOJIMOTEYHAs CHCTeMa : CaWT /
00O «bykamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocrtyma:
JUTS 3apETUCTPUP. MOJIb30BaTeNeil. — TeKCT : 3JIeKTPOHHBII.

1.6. OBC Jlans : anexktpoHHO-OnbMMOTEeyHast cuctema : caidt / OO0 DOBbC «Jlauby». — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum gocryma: miasi 3aperducTpup.
0JIb30BaTene. — TEKCT © 2JEKTPOHHBIM.

1.7. 3BC Znanium.com : 351eKTpoHHO-OnOMMOTeuHas cuctema : cailt / OO0 «3HaHuyM». -
Mockaa, [2023]. - URL.: http://znanium.com . — Pesxum A0CTyma : /151 3apErHCTPUP. TOIb30BaTEIICH.
- TekcT : 3NEeKTPOHHBIN.

2. KoncyabrantIlaroce [DnektpoHHblii pecypc]: crnpaBouHasi mpasoBas cuctema. /| OO0
«Koncynprant [Lntocy - DnekTpoH. aaH. - Mocksa : Koncynerantllmtoc, [2023].

3. ba3bl 1aHHBIX EPHOAUYECKUX U3TAHMIA:

3.1. eLIBRARY.RU: wnayunass osnekrponnas Oubmmoreka : caidt / OOO «Hayunast
OnekrponHas bubaunoreka»y. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyna : st
aBTOPU3. IOJIb30BaTENEN. — TEKCT | 3NEKTPOHHBIN

3.2. DnektponHas Oubmmoreka «M3marensckoro noma «I'pedennukoB» (Grebinnikon) :
anekTpoHHas 6udaroteka / OO0 U] «I'pedbennunkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum moctyma : JUisi aBTOpHM3. THojb3oBatenedl. — Tekcr
3JEKTPOHHBIH.

4. @enepaabHas rocylapcTBeHHass HHpopManuoHHas cucrema «HammonaabHas
3JIeKTPOHHAsA OMOJMOTEeKa» : 3NeKTpoHHas oubnuoteka : cailt / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexxum goctyna : s monb3oBaTeneil HaydHol OmOmmorexku. — Tekcr !
3JIEKTPOHHBIH.

5. Poccwuiickoe obOpaszoBanue : denepanpHbiii optan / yapeaureiab OTAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTpOHHBIH.

6. DuexTponnass 6ubauoTeynas cucrema Yal'V : moaynb «DnekTpoHHass OMOTHOTEKA»
ABUC Mera-ITPO / OO0 «/lata Dkcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTyTA : JJis OJIb30BaTesield HaydyHOH OMOIMOTeKU. — TeKCT : 3JEeKTPOHHBIM.

4
/7
v

CorjacoBaHo: —~

',. y, -~ ‘4' /
Wmxenep Benynmwmii — / [lypenko F0.B. [ M et/ | 03.05.2023
JlomxkHocTs cotpyaauka YUTT dUO [ Cg:wwm:b nara

CrpannualO nsz 11


http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://id2.action-media.ru/Personal/Products
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MHuHHCTepCTBO HayKH U BEICIIEro 0Opa3oBanus PO

N o Dopma
Y 1bSHOBCKMI TOCYJAPCTBEHHBIN YHUBEPCUTET

®-Pabouast mporpamma JUCIUILTAHBL

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHUIIVIMHBI:

AynuTopuH Ui BBIIOJHEHHS J1a0OpaTOpHBIX pabOT M MPAaKTUKYMOB, JUJIsl MPOBEIACHHUS
TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTECTALIUU.

AyaUTOpUH  YKOMILJIEKTOBAaHBl CIICIIMAIIM3UPOBAHHOW MeOenblo, y4eOHOW JTOCKOM.
[Tomemienust i1 CaMOCTOATENBHOM pabOTHl OCHAIIEHBI KOMIIBIOTEPHOW TEXHHUKOH C
BO3MOXXHOCTBIO MOJIKIIIOUeHHS K ceTu «MHTepHeT» u obecredeHreM AO0CTyNa K AIEKTPOHHOU
MH(PPOMAIIMOHHO-00pa30BaTENbHON Cpefie, 3JIEKTPOHHO-OMOIMoTeuHoi cucreme. llepeueHn
o0Opy/nOoBaHUs, HCIOJIB3YeMOro B Y4eOHOM IIpoliecce, YyKa3bIBAaeTCsl B COOTBETCTBHM CO
CBEICHUSIMH O MAaTepUaIbHO-TEXHHUYECKOM OOECIIEYeHUH M OCHAIEHHOCTH 00pa30BaTEIbHOTO
mporecca, pa3MelIeHHBIMH Ha odunuaasHoM caite Yial'Y B pasmene «CpeaeHust o0
00pa3oBaTEeNbHON OPTaHU3AIII.

13. CIIEHMAJIBHBIE YCJIOBUA [JII  OBYYAIOIIUXCA C
OI'PAHUMYEHHBIMU BO3MOKHOCTAMMU 31IO0POBbS
B cmyuae ©HeoOxoammocTH, OOy4alOmMMCS U3 4YHCIA JIML C OIPAaHHMYCHHBIMH
BO3MOXXHOCTSIMU 3JI0pOBbSl (10 3asIBJIEHHIO OOYYaroIIerocs) MOTYT Ipeajiararbcs OAHH U3
CIENYIOUIMX BApHAHTOB BOCHPUATHA HWHPOpPMANMKM C YYETOM WX HHAWBUAYAITBHBIX
MCUXO(PH3UUECKUX 0COOEHHOCTEH:

— JUIS JIUI] C HAapyIICHUSIMU 3PEHUS: B IEYaTHOH Gopme yBenMueHHBIM MpU(TOM; B hopme
AJIEKTPOHHOTO JOKYMEHTa; B Qopme ayauodaiina (mepeBoy y4eOHBIX MaTepHalioB B
aymuodopmar); B mewyatHol (opme Ha s3bike bpaiins; MHIUBHIyanbHBIE KOHCYJIBTAllUU C
MpUBJICYEHUEM TU(DIIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHbIE 33JaHUSI U KOHCYJIbTAIUH;

— JUIA JIMI C HapylleHWsAMM ciyXa: B me4yaTHoOM ¢opme; B (opme 3IIeKTpOHHOIO
AOKYMCHTA, BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIAWBUAYAJIbHBIC KOHCYJIbTAlUH C IPUBJICUCHUEM
CypJIOTIepEeBOUMKA; MHANBUAYAIbHBIE 3aJJaHUs U KOHCYJIbTALIUY;

— I Jl ¢ HAapYUWCHUAMU OIIOPHO-ABUIATCIBHOIO aririapara: B TeYaTHOM q)opMe; B
¢dopMe HIEKTPOHHOIO JIOKyMeHTa; B QopMme ayavodailna; HHIUBUIyaJbHbIE 3aJaHUs U
KOHCYJIbTAllhH,

B cilydae HE00X0IMMOCTH UCIIOJIb30BaHUS B y4eOHOM nporecce
YaCTUYHO/UCKIIOYUTEILHO JUCTAaHIITMOHHBIX O6p330BaTGHBHLIX TCXHOJ'IOFI/II\/’I,OpFaHI/ISaIH/ISI
pa6ots! IIIIC ¢ oOyuarommmucs ¢ OB3 u mHBanmagaMu mnpenycMaTpUBaeTCs B 3JIEKTPOHHOM
MH(OPMaLIMOHHO-00pa30BaTENbHON Cpelle C y4eTOM HX HHIAUBUAYAIBHBIX MCUXO(U3MUECKUX
0COOEHHOCTEH.

Paspaborunk VY4 ,
2 Y 108 LTS
(PO

1
DOUICH AOKHOCTM '."“)
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JUCT U3SMEHEHUI
Ne Copaeprxanue U3MeHEHHS WU CCHLUIKA HA ®DUO 3aeayrwowmero | IMoanuch Hara
n/n NpHJIaraeMblii TEKCT U3MeHEHHS kadenpoii,
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JAUCIHUTIHHY/BBI-
NyCKaIen
Kadeapoit

1 Buecenne wusmeHenunit B man. a) Cnucok | Maromenos A.K. ﬁ% __"i 14.05.24

PEKOMEHIOBaHHOH IuTepaTyps» . 11 «YuebGHo-

METOJINYECKOE u WHPOPMALUOHHOE

o0ecriedeHne IUCHUIUTUHBED ¢ oQopMiIeHneM

NPUIOKEHUA 1
2 Brecenne M3MCHCHUH B ILIL. B) | Maromenor A.K. 14.05.24

[MpodeccuonanbHbie 0a3ml JTAHHBIX, ﬁ % i

WHPOPMALMOHHO-CIIPaBOYHbIe cucTeMbl 1m. 11

«Y4eOHO-MeTOIMYeCKOe W HWH()OPMAaIMOHHOE

o0ecriedeHne UCHUIUTUHBED ¢ odopMiIeHneM

MIPWIOKEHNUS 2
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[Ipunoxenue 1

. YYEBHO-METO/MYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE JUCHUTTJIMHbBI

a) CIiMCcoK peKOMEHTyeMOM JIUTepaTyphl

OCHOBHasi

1. 3narononsckuii J[.M. OcHOBBI mporpamMmmMupoBaHus Ha s3bike Python : yueOnuk / .M.
3natononsckuilt ; 3matomonbekuit .M. - Mocksa : JIMK-npecc, 2017. - 284 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605523.html. -  Pexxum  mocryma:  DBC
"KoncynbraHt cryaenTa"; mo noamucke. - ISBN 978-5-97060-552-3. / .— ISBN 0_253809

2. YepnpimeB CranuciaB AnapeeBud. OCHOBBI porpaMmupoBanus Ha Python : Yue6Hoe mocoOue
s By3oB / C.A. UepnsimeB. - MockBa : FOpaiir, 2021. - 286 c. - (Beicmiee obpazoBanue). -
https://urait.ru/bcode/477353. - https://urait.ru/book/cover/30COECCD C128-4BD4-8173-
D5FA88BEDEL6. - Pexum mgoctyna: DneKTpoHHO-OMOIMoTeuHas cucrema Opaiit, ais aBTOpH3.
oJIb30BaTesei. - DiektpoH. naH. - ISBN 978-5-534-14350-8 : 849.00. / .— ISBN 0_276978

JOTIOJIHUTENbHAS
1. ®enopos Amutpuii FOpseBuu. [IporpammupoBanne Ha si3bIKe BBICOKOTO YpoBHs Python : YueGHOe
nocobue /[ npuknagHoro 6akamaspuara / JI.FO. denopos ; ®enopos /l. 1O. - 2-e uzn. ; nep. u gor.
- Mockaa : FOpaiir, 2019. - 161 c. - (Bsicuiee oopazosanue). - URL: https://urait.ru/bcode/437489 . -
Pexxum noctyna: DnekTpoHHO-OuOimoreyHas cuctema IOpaiiT, Ui aBTOpU3. IMoOJIb30BaTeneil. -
OnektpoH. aaH. - ISBN 978-5-534-10971-9 : 349.00. / .— ISBN 0_287035

2. TapnanoB A. T. OcHoBBI s13bIKa porpammupoBanus Python : yue6Ho-MeToanueckoe nocodue / A.
T. Tapnanos, ILII. I'. MaromenoB ; TapnanoB A. T., Maromenos III. T'. - Mocksa : PTY MUPDA,
2019. - 107 c. - bubnuorp.: goctynHa B kaprtouke kuHurd, Ha caiite ObC Jlawp. - Kuura us
komekun PTY MUPDA - 22 / 25 MuHHCTEpCTBO HayKd U BbICHIero oOpazoBaHus Pd
VY nbAHOBCKUHI rocyz[apCTBeHHLIﬁ yauBepcutrer ®opma @ — Pabouas mporpamMma JUCHUIUIMHBI
Wudopmaruka. https://e.lanbook.com/book/171465. -
https://e.lanbook. com/|mg/cover/book/171465 Jpg. - Pexxum nocryna: DBC "Jlanp"; mist aBTOpU3MD.
nonb3oBareneit. / .— ISBN 0392929

3. I'ypukoB Cepreit PoctucnaBoBuy. OCHOBBI aaroOpuTMH3alMK U MporpaMMmupoBaHus Ha Python :
VYueOnoe nocodue / C.P. I'ypukoB ; MOCKOBCKMI TEXHUUECKUN YHUBEPCUTET CBSI3U U MH(POPMATUKH.
- 1. - MockBa : OOO "Hayuno-uzmarenbckuii nenrp MHOPA-M", 2022. - 343 c. - BO -
bakanaBpuar. - http://znanium.com/catalog/document?id=379975. -
https://znanium.com/cover/1356/1356003.jpg. - Pexum noctyma: DBC Znanium; mo MOIMHUCKE. -
ISBN 978-5-16-017142-5. - ISBN 978-5-16-102278-8. / .— ISBN 0_462127

yueOHO-MeToIndecKas

1. TlepueBa M. A. Meronuyeckue yka3zaHus JUIsl CaMOCTOSITENIbHOM pabOThl CTYJEHTOB IO
mucuuruinHe «OCHOBBI MporpamMmupoBaHus Ha Python» ans cTyaeHTOB BceX HalpaBlIeHHH H
cnenuansHocter He UT mpoduns / U. A. Ilepuesa, FO. I'. CaBunos, 1. A. Cannukos ; Yal'V,
OMUuAT. - 2023. - 69 c¢. -  HeonyOmukoBanueiii  pecypc. -  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009. - Pexum mnoctynma: OBC Val'V. - Teker :
anekTpoHHbId. / — ISBN 0_511237.

ITognucano B koHcTpyKTOpE PII]]
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