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1. HEJIN U 3AJAYU OCBOEHUA TUCHUIIJINHBI
B nucuunimze u3y4aroTcs OCHOBHBIE IIPUHIMITBI pa0OThI ¢ 00BEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TporpamMMupoBanust Python, OuOmmoTekn cTaHAApPTHBIX MOJIYJEH S3bIKa, METOJIBI
IIPOrPaMMUPOBAHUSA U OTJIAJAKH NPUIOKEHUM, TPUTOIHBIX JI1 IPUMEHEHUS.

Heas gucuuiuiMHbl - (GOpMHUpOBAaHME Y CTYACHTOB HAaBBIKOB, COOTBETCTBYIOUIMX BHIAM
npo¢eCCHOHATIBHON J1€ATEIbHOCTH, HEOOXOAUMBIX JJIsl pelleHus] NMpo(ecCHOHAIBHBIX 3a/1ad ¢
UCTIOJIb30BaHUEM SI3bIKa MporpaMmmupoBanus Python.

3agaya UCHUIUIMHBI — HPUOOPETEHUE CTYACHTAMH HEOOXOIMMBIX 3HAaHMH O 0a30BbIX
KOHILIENIUAX HporpaMmupoBanus Ha Python, obGnacTax ero npuMEeHMMOCTH, KOHCTPYKLUSAX
s3p1ka Python u TexHonoruu pa3paboTku nporpamm Ha Python.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Huctmiummna «[IporpammupoBanue Ha s3bike Python» wmsydaercs B 1 cemectpe u
OTHOCHUTCS K 00s13aTenbHOM yacTh auciuiuine 01oka b1.0 manpasienus moaroroBku 15.03.04
ABTOMAaTH3aIMsl TEXHOJIOTUYECKUX MPOIECCOB M Npou3BOACTB. JlucuumuimHa dopmupyer
MPAKTUYECCKHE HABBIKH HCIIOJIB30BAHHUS B MPO(ECCUOHATBHOW JEATEIHHOCTH COBPEMEHHBIX
KOHIICTIIIUI ¥ METOZ0B IPOrPAMMHUPOBAHHSL.

3. MEPEYEHD IIJIAHUPYEMBbBIX PE3YJIBTATOB OBYUYEHUSI 11O
JUCLUILIMHE, COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMHA
OCBOEHUS OCHOBHOM MNPO®ECCUOHAJBHON OBPA3OBATEJBHOM
IPOTPAMMOBI

Koa n nHaumenoBanue
peanu3yeMoil KOMIeTeH U

ITepedyenb niIaHMpyemMbIX pe3yJIbTATOB 00y4YCHHS 11O
AUCHUILINHE (MOYJ/II0), COOTHECEHHBIX C HHANKATOPAMH
JOCTHKeHHSI KOMIIeTEeHIN I

oK -1

Crocoben HCIOJIb30BaTh
NHHOBAIIMOHHBIC HpOI[yKTBI nu
TEXHOJIOTUH, aHAIU3HPOBAThH

JaHHBIC Y IPUMCHATH MCTO/IbI
HCKYCCTBCHHOI'O MHTCJIJICKTA

W-1ox1

3HaeT METOJbl MPUMEHEHHUS CKBO3HBIX IU(POBBIX TEXHOIOTHH,
METO/JBl M TEXHOJOTUM cOOopa, CTPYKTYPUPOBAHUS, aHaIU3a
JAQHHBIX JUIsI TIOCTPOEHUS HOBBIX OPraHU3alUOHHBIX U
YIPaBJICHUYECKUX MOJIETIEH, TPOIYKTOB M CEPBHUCOB

N-1.1ux1
3HaeT OCHOBHBIE CKBO3HBIC TEXHOJIOTHH (HOBBIE
MPOU3BOJCTBEHHBIE  TEXHOJOTUM;  HEHUPOTEXHOJIOTMH U

MCKYCCTBEHHBIN MHTEJUIEKT; TEXHOJOTUU OECIPOBOJHOMN CBSI3U;
KOMIIOHEHTbl ~POOOTOTEXHUKH M CEHCOPUKA; KBaHTOBBIE
TEXHOJIOTMH; CUCTEMBI PACIIPENEIICHHOTO PEeeCTpa; TEXHOJIOIUU
BUPTYaJIbHOU U JIONOJHEHHOW PeabHOCTH)
WUJI-2n0x1

YMeer B chmydae  BbIOOpa  MEXIY
WHHOBAIIMOHHBIMM M YCTapeBIIMMHU  IOAXOJAaMHU  JIETKO
BbIOMpaTh HOBbIE HWJAEM U METOJIbl W NPEeIIpPUHUMATH
KOHKpDETHBIE JEWCTBHA JUId TEHEpaluud M pealu3aluu
WHHOBALIMOHHBIX A€W W MOAXOJI0B, YMETh AHAIN3UPOBATH,
CHUHTE3MpOBATh W OLIGHUBATh HH(MOPMALUIO Ul TNPUHATUSA
pELICHUH U peanu3ani CBOUX JEHCTBUN

NJ-2.1 uxl

YMeeT HaXOIUTh KPEaTUBHBIE CIIOCOOBI peIIeH s TPOOIIEMBI,

MNEPCICKTUBHBIMU
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aHAJM3UPOBATh UX TUTFOCHI U MUHYCHI, PUCKH, BBIOUPATh
ONTUMAIBHOE pEIICHUE

NJ-2.2 uxl

YMeer pacnio3HaBaTh HEMPOAYKTUBHBIE MEHTAIBHBIE MOJCIIN U
CTEPEOTHUITHl U OTKA3BIBATHCS OT HUX

WJI-3 okl

Braneer HaBbIkaMH M3MEHEHHMs PEIICHUN TTPU HAJIMYUU HOBBIX
apryMEHTOB WIM MPOU3OIICAIINX HM3MEHEHUW, BJIAJCTh
TEXHOJIOTHSIMU  YIIPABJICHUS TIOJHBIM JKH3HEHHBIM ITHUKJIOM
JTAaHHBIX

NJ-3.1 uxl

Braneer TexHOJIIOTMSIMU MPUHATUS PEIICHUN, OCHOBAaHHBIX Ha
JaHHBIX (KyIbTypa M JTHKA MPUHSTHUS PEUICHHH Ha OCHOBE
JIAHHBIX; BCTpanBaHUE MpoIlecca MPUHATHS PEIICHUN Ha OCHOBE
JAHHBIX B OW3HEC-TIPOILIECCHl ~ OpraHW3aIlih;  CHUCTEMBbI
ABTOMATHUYECKOTO TIPUHATUSA PEIICHUM, BKJIIOYAs CHUCTEMBI
HCKYCCTBEHHOT'O MHTEIIJIEKTA)

WUJ-3.2 uxl
Brnaneer meTogukamu odecneueHrs 0€30I1aCHOCTH JTaHHBIX
oK -2 N/I-1ux2
Cnocoben pa3pabaThiBaTh | 3HAET OCHOBHBIE MOHSTHUS sI3bIKa MporpammupoBanusi Python,

nporpaMMbl Ha si3eike Python
JUIS MCIIOJIb30BaHus B cdepe
CBOCH npodeccnoHaIbHON
JeSITeIIbHOCTH

METOJbl ONUCAaHUS CTPYKTYp JaHHBIX M KIAcchl 3ajad,
bopmynupyemsbIx U pemaeMbix Ha Python

WUJI-20x2

VYmeer pazpabarbiBaTh HOporpaMMmbl  Ha s3bike  Python,
IPUMEHSTh W3yYEHHbIE METOJbI M CTPYKTYphl JaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEH pa3pabOTKU MporpaMm

NJ1-31x2

Brnaneer HaBblkamMu pa3pabOTKH, OTIaJKU M TECTUPOBAHUS
nporpamm Ha si3eike Python s ucnons3oBanus B cepe cBoeit
npo¢ecCHOHATIBHOMN 1 TETbHOCTH

4.

OBIIAA TPYAOEMKOCTD JUCHUIIJIMHBI

4.1. O0beM TMCUHMILIMHBI B 32a4eTHBIX eIMHUIAX (Bcero) 2

4.2. O0beM TUCHUNJIUHBI M0 BUAAM y4eOHOI padoThI (B yacax)

Konu4yectBo 1yacoB (popma o0yuenns)
Bup yueOHoit padoTbl S
Bcero no B 1.4. o cemecrpam
IUIAHY 1

KonraktHas pabora o0yyaromuxcs c 8 8
MIpENoJaBaTesieM B COOTBETCTBUU ¢ Y1
AyZIUTOpPHBIE 3aHATHSL:

® JIEKIUHU --- ---

® CeMHUHaphbl U MPAKTUYECKUE 3aHATUS --- ---

e J1a0opaTopHbIC PA0OTHI, TPAKTUKYMBI 8 8/8
CamocrostenbHas pabora 60 60
®dopma TeKyIIEero KOHTPOJIsSl 3HAaHUU U Beinonnenue
KOHTPOJISI 71a00paTOPHBIX 3aJaHuH,
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KouuvecTBo yacoB (popma o0yueHus )

. 3a04yHas
Bun yueOHo# padoThI
Bcero no B 1.4. no cemecTpam
IUIAHY 1

CaMOCTOSITENIbHOM paboThI: TECTHPOBaHUE, pelieHue 3aaaq
KOHTp.paboTa, KOJUIOKBHYM, pedepar u ap.(He
MeHee 2 BUJIOB)
KypcoBas pabora -
Buapl npomexxyrouHoW —arrtectanmu  (dK3ameH, | 4 3auer
3a4er)
Bcero gacoB no aucouniinge 72 12

B carydae HeoOX00UMOCmU UCNONb306AHUS 6 y’{€6HOM npoyecce YACMUYHO/UCKAIOYUMEIbHO
aucmaHl/;MOHHblx 06pa306ameﬂbelx mexnonocull 6 ma6ﬂuue yepes ciewl yKasvleaemcst

Koauvyecmeo uacoe pabomwr JIJIC ¢

ooyuarowumucs 0is  NpoGeOeHuUs: 3aHAMUl
OUCMAHYUOHHOM (hopmame ¢ NPUMeHeHUeM dIeKMPOHHO20 00YYeHUsL.

4.3. Conep:xkanue TUCHUILTUHBL. Pacnipenesienne 4acoB o TeMaM M BUjaaM yueOHO

padoThI:
®dopma oOyueHHs___3a04Has
Buabl y4eOHbIX 3aHATHIH
AyaAuTOpHBIE 2
3aHATHA 2 =
=) [
- = E ®opma
(=]
%) pl~]
Ha3Banue u pa3aesioB u 5 2 s 3 25 § = TEeKYIIero
TeM 2 e | Er2 EE OEQ KOHTPOJISI
=3 = & 22 & = == <
= FE|8E 2 ZE| 5 s 3HAHUH
2 22| g e H 8% 2
5 2 = LR ¢ s s
= R M S aw 15} 5]
= & g =l ©
= = =
1. S3pik  Python. Tunsl 8 0 0 1 0 6 Pemenue 3anau
JaHHBIX. Ocobennoctu
BBOJ1a/BBIBOJIA.
2. JInuneliHble aNrOpPUTMBI. 8 0 0 1 0 8 Pemenne 3amau.
OcobenHoctu JlaGopatopHas
[MOAKJIFOUYEHUS u pabora 1
UCIIOJIb30BaHUs MOJTyJEH.
3.PasBeTBistonuecs 12 0 0 1 0 8 Pemienne  3amau.
IIPOLECCHL. VY CnoBHBIM JlaGopatopHas
orepaTop. pabota 2
4, [ukmueckue 8 0 0 1 0 8 Pemenne  3amau.
anroputmbl.  OmiepaTopbl JlaGopaTopHas
IUKJIA. pabora 3
5. Pabora co cTpokamu. 8 0 0 1 0 8 Pemenne  3amau.
JlaGopatopHas
pabora 4
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6. Koprexu, CIUCKHU 12 0 0 1 0 8 Pemenne 3amau.
CJI0BapH, MHO’KECTBA. JlaboparopHas
OHOMEPHBIC MACCHBBI paborta 5
7. JIByMepHBIE MaCCUBBI 8 0 0 1 0 8 Pemenne  3amau.
JlaboparopHas
pabora 7
8. Pabora ¢ (aitnamu. 8 0 0 1 0 6 Pemenne  3amau.
JlaGopaTopHas
pabora 6
9. 3auer 4 Cnaua 3auerta (4)
Htoro 72 0 0 8 0 60

5. COJAEPKAHUE JTUCHIUJINHbI
Tema 1. S3pik Python. Tunsl nannbix. OcobeHHocTH BBOAA/BbIBOAA. COlepKaHUE TEMBI.
Python kak 00BEKTHO-OpHMEHTUpPOBaHHBIM sA3bIK. Tumnbl naHHbIX. OcobOeHHOCTH. BBOX-BBIBOA
BEJIMYMH pa3HbIX TUIOB. [IpeoOpazoBanue TunoB. ®opMaTHbIil BHIBOA.
Tema 2. JIuneiinble aaropuTmMbl. OCO0EHHOCTH NMOAKJIIYEHHUS W MCIOJIb30BAHUSA MOAYJIeH.
Copnepxxanne teMbl. Moaynu B sizbike Python. OcobeHHOCTH MOIKITIOUEHUS U UCIIOIB30BaHUSL.
3HakoMCTBO ¢ MoaysieM math. CocraBieHue TMHEHHBIX alrOPUTMOB.
Tema 3.PazBerBasiiomuecss npouecchbl. YciaoBHbI omepatop. CoaepkaHue TEMBI.
PazBetBistromuecs npoueccel. [Iporpammuas peanusanus cpeacTsamu si3pika Python.
Tema 4. Huxkaudeckune aaroputmbl. Oneparopsl nuukiaa. Coaepxxanue teMsl. [{uknnueckue
anropuTMel. Peannsanys IUKIOB ¢ ycloBHeM, ¢ NOBTOpeHHEM. Co3gaHMe U HCIIOJIB30BAHUE
MOJIb30BATEIBCKUX (PYHKIIUH.
Tema 5. Pabora co crpokamu. Copepxanue TeMbl. CTpokoBble BelWyuHBL. OcoOeHHOCTU
peanuzanuu U padboTsl ¢ HUMH. OCHOBHBIE METO/IbI PAOOTHI CO CTPOKAMHU.
Tema 6. Koprexkn, cnucku cjioBapu, MHOkecTBa. OgHomepHble MaccuBbl. CozaepxaHue
tembl. Komnexkuuu s3eika Python. Koprexwu, crnmcku, cmoBapu, MHOXkecTBa. OCOOCHHOCTH U
peanu3anust. OcoOeHHOCTH paboOThI C OTHOMEPHBIMU MAacCUBaMHM CpeCTBaMU si3bika Python.
Tema 7. /IBymepHbie MmaccuBbl. Conepkanne Tembl. JI[BymepHble MaccuBbl. OCOOCHHOCTH H
peanu3arus 00paboTKH.
Tema 8. Padora c daiiiamu. Conepxkanue tembl. TekcToBble Qaitnbl B si3pike Python. Ilpumepst
paboTsI ¢ daitnamu.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUI

Jlannslit Bug paboTsl He peaxycMoTper YII.

7. JJABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

Tema 2. Jluneiinble anroputmbl. OcCOO0CHHOCTH NOAKJIIYEHHS M HCNOJb30BAHHA
MoJyJIeil.
Jlabopamopnas paboma: «Jlunetinvie npocpammuly.

Ienb pabOTHI: MONTYYUTh HABBIKM BBOAUTH U BBIBOJUTH JaHHBIE, CO37aBaTh IEPEMEHHbIE
U BBITIOJHATH apU(PMeTHUECKUE Onepari.

Metoauyeckie yka3zaHus: OOpaTUTh BHHUMaHHE Ha BO3MOYKHOCTHU HOJKIIIOUEHUS
MaTeMaTU4eCKuX QYHKIMIA 13 Moyt math.
Tema 3.Pa3zBeTBisiionuecs npoueccobl. Y CJIOBHbIH oneparop.
Jlabopamopnas paboma. «Pazeemenaowuecs npoyeccoly.

[enb pabOTHL: MONTYYUTh HABBIK Pa0OTHI C YCIIOBHBIMH OllepaTopaMu Ha si3bike Python..
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Pabota coctouT U3 AByX 3aaHUM.

Mertoanyeckre yKa3aHWs: OOpaTUTh BHUMAaHHE HA OCOOCHHOCTH HCIOJIb30BAHHUS
YCIIOBHOTO OIIepaTopa B SI3bIKE.

Tema 4. Hukianveckue ajJaropurmMbl. Oneparopbl HUKJIA.
Jlabopamopnas paboma. «Opeanusayus Yyukiosy.

Lesb paboOThI: OTYYUTh HABBIK UCIIOJIB30BAHUS ONEPATOPOB IIUKJIA Ha si3bike Python.
Pabora cocraBnena u3 Tpéx 3a1aHui.

Mertoanueckue ykazanusi: OOpaTUTh BHUMaHHE HAa OCOOCHHOCTH IMKJIA C YCIIOBHUEM.

VY aenuTh BHUMaHUE U3yYEHHIO MOy s random.
Tema 5. PaGora co ctpokamMu.
Jlabopamopnas paboma. «Paboma co cmpoxamuy.

e paboThI: U3YYUTHh BOBMOXKHOCTH si3bIka Python st paboThl co cTpokamu.

Metoanyeckue yKa3zaHusi: U3Y9UTh METOJIBI Il PA0OTHI CO CTPOKOBBIMH BEJTMUNHAMH,
UCIIOJIb30BAHUE CPE30B.

Tema 6. Kopre:ku, cnucku cjioBapu, MHO:KecTBa. OJHOMEpHbIEe MACCUBBI.
Jlabopamopnas paboma ons eévinonnenus Ha Python: « O0HomepHble Maccusbly.

Llens paboOTHI: 1aTh CTYACHTAM TMPAKTHYECKWH HABBIK B HAIKMCAHUH IPOrpamMM
00pabOTKH OJHOMEPHBIX MAaCCHBOB: IOMCK MaKCUMyMOB W MHHHUMYMOB, COPTHPOBKA
cpeactBamu Python.

Metoauyeckre yKa3aHWs: BBINOJHUTH 33JaHue Oe3 HMCIOJIb30BaHUS MOJIYJCH numpy,
array, 0OpaTUTh BHUMaHHE Ha UCIOJIb30BaHUE JIAIMOAa-DyHKIINH.

Tema 7. JIByMepHbIe MAaCCHBBI.
Jlabopamopnas paboma ona eévinonnenus Ha Python:«/[eymepHble maccuevl u ¢hyHKyuuy.

Lenb paboThL: AaTh CTYACHTaM MPAKTUYECKUH HABBIK B HAIMCAHUH IPOTPaMM 00pabOTKH
JIBYMEPHBIX MacCHUBOB C UCIIOJIb30BAHUEM (DYHKITHIA.

Mertoanyeckre yka3zaHUS: OOpaTHUTh BHHMaHHE HA OCOOCHHOCTH WHHUITHATU3AINH
MaccHBa € MOMOIIBIO BJIOKEHHBIX CITUCKOB. BO3MOXKHO MCIIONIB30BaTh (PYHKIIMH MOAYJIS nUMpYy.
Tema 8. Padora ¢ daiinamu.

Jlabopamopnas paboma ona evinonnenus na Python:« @aiinoly.

Lenp pabGoTh: AaTh CTyAeHTaM MPAKTHYECKU HABBIK B HANKCAHWHM TIPOTPaMM, B
KOTOPBIX BBIMOJIHSAIOTCS ONEPAlH ¢ TEKCTOBBIMU (ailiaMu — YTeHHE, 3aIHCh.

Mertoanyeckre ykazaHusi: OoOpaTWTh BHUMAaHHWE HA YyKa3aHWe IyTH K Qaiimam, ¢
KOTOPBIMH IIPEJICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PAGOT, PEOEPATOB

Jlannslit Bug paboTsl He peaycMoTper YII.

9. NEPEYEHbDb BOIIPOCOB K 3AYETY
[TepemenHbIe 1 0a30BBIE THIIBI JaHHBIX s3bIKa Python.
Apudmernueckue onepanuu. OnepaTop NprucBauBaHus.
BBoa/BeiBos1. Ocobennoctu peanuzanui. @opMaTHbINA BBIBOJL.
Oco0eHHOCTH TOAKITIOYEHHS U HCTI0Ib30BaHus Moayieid B Python.
Onepanyy OTHOIIEHUS U JIOTHYECKUE OTlepariu.
VYcnoBHbli onepatop. OCOOEHHOCTH UCTIONIb30BAHUS
L{UKJTBI ¢ yCTIOBHEM M 3aJaHHBIM YHCIIOM MTOBTOpeHuit. Peanu3amus nukios B Python.
Oyuknun B s3bike Python. Co3nanue nons30BaTenbcKuX QYHKIIUN U MOTYTICH.
Ctpoku u cuMBOIIBI B si3bIke Python, criocoObl 3aganust ¥ BEIBO/Ia CTPOKH.
0. OcHoBHbBIE PYHKIIUH JUTsI paOOTHI CO CTPOKAMH.
1. Komnekuuu s3pika Python. Crincku. OcoGeHHOCTH pabOTHI CO CIUCKAMHU.

RBooo~Nook~wdE

Crpanuna 6 u3 12



MHUHHCTEpPCTBO HAYKHU U BBICIIEro oOpazoBanus PO
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nmporpaMma AUCHUILIHHBI

2023

12. Komnekuuu si3pika Python. Muoxxecta. [Ipumeps paboThl ¢ MHOKECTBAMHU.
13.  Komnekmuu s3p1ka Python. CrioBapu. [Ipumepsr.
14. Komnexkuuu s3pika Python. Koprexu. [Ipumeps! ncnonb3oBaHus.

15.  Maccussl. Cioco0Obl 3aanus 1 00paboTKi MaccuBOB B Python.

16. TexkcroBble (aiinbl. OcHOBHBIE (QYHKIIHH.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIUXCSA

dopma 00yyeHHs: ouHas

Ha3Banmue pa3neson Bup Oo6bem ®opma KOHTPOJIA
U TeM CaMOCTOSITEJIbHOM B
padoThI yacax

Tema 1.513pik Python. Tumsr | [IpopaboTka yuebHOTO 6 [IpoBepka JIOMAITHETO

JAHHBIX. OcobeHHocTu | MaTepuaina, pelIeHue 3a/laHus, 3a4eT.

BBO/1a/BBIBO/IA. 3aja4d, TOATOTOBKA K
claue 3a4era.

Tema 2.JIuneitnsie anroput™el. | [Ipopabotka y4yeOHOTrO 8 IIpoBepka JIOMAILHETO

Oco0eHHOCTH TOJKIIOYCHHS U | MaTepuaia, peuieHue 3a/laHusl, MpOBEpKa

HCTIOJIB30BAaHUST MOIYJICH. 3aja4, TOATOTOBKA K nabopaTopHOil  paboTHI,
caaue  mabopaTtopHOi 3auer.
paboThI, MOJATOTOBKA K
claue 3ayera.

Tema3.PazpeTBistonuecs [Ipopabotka yueOHOTO 8 [TpoBepka JIOMAIITHETO

MPOLIECCHI. YCrnoBHBIN | MaTepuana, pelieHue 3a/laHusl, MpOBEpKa

orepaTop. 3a1a4, IMOATOTOBKAa K nabopatopHoil  paloTHI,
craye  nabopaTopHOH 3ayer.
paboThI, MOJATOTOBKA K
c/aye 3ayera.

4. lluknuyeckue aaropuTMBI. [Ipopabotka yueOHOTO 8 IIpoBepka JIOMAIIHETO

Omneparopsl MUKIA. MaTepuana, pelieHue 3a/laHusl, MpOBEpKa
3a/a4, TOATOTOBKAa K nabopaTopHOM  PaboOTHI,
craye  nabopaTopHOH 3ayer.
paboThI, MOJATOTOBKA K
c/laye 3ayera.

5. Pabora co cTpokamu. [TpopaGoTka yueOHOTO 8 [IpoBepka JIOMAILIHET 0
MaTepuana, pelieHue 3a/1aHusl, MpOBEpKa
3a/:ay, TOATOTOBKA K nabopaTopHOH  PaboTHI,
craye  nmabopaTopHOH 3ayer.
paboThI, MOATOTOBKA K
c/aye 3ayera.

6. Koptexu, cnucku cioBapy, | [IpopaboTtka yueOHOTro 8 [TpoBepka JTIOMAIITHET0

MHOECTBA. OpHOMEpHBIE | MaTepHana, pelIeHue 3aJaHHs, MpOBEpKa

MaCCHBBI 3ajay, MOATOTOBKA K nabopaTopHOil  paboThI,
cmade  JmabopaTopHOU 3ay4er.

pa6OTLI, IIoATOTOBKA K
caadye 3a4cTa.
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7. IBymMepHbIE MacCUBBI [Ipopabotka yueOGHOTO 8 IIpoBepka JIOMAIIHETO
Marepuaia, perieHue 3a/1aHus, MpOBEpKa
3a1a4y, MOATNOTOBKAa K nabopartopHoii  paloOTHL,
caaue  JabopaTopHOM 3auer.
paboThl, MOJArOTOBKA K
caaue 3a4era.

8. Pabora ¢ (aitnamu. [TpopaboTka yueOHOrO 6 [IpoBepka JIOMAILHET O
Marepuana, peuieHue 3a/1aHMS, IIPOBEpKa
3aja4, TOATOTOBKA K nabopaTopHOil  paboTHI,
caaue  jmabopaTtopHOi 3a4er.
paboThl, MOJATOTOBKA K
clade 3a4era.

11. YYHEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUITTIMHBI
a) Cniucok pexoMeH/1yeMoii JIuTepaTypsbl
OCHOBHAasl
1. 3naromonbckuii J[.M., OCHOBBI mporpaMMHUpoBaHHs Ha si3bike Python [DnexTpoHHBIH

pecypc]: yue6nuk / 3natononsckuit J{. M. - M. : JIMK IlIpecc, 2017. - 284 c. - ISBN 978-
5-97060-552-3 Pexum JOCTyTA:.
http://www.studentlibrary. ru/book/ISBN9785970605523 html

®enopos, . HO. IlporpammupoBanre Ha sS3bIKE BBICOKOTO YpPOBHsI python : yueOGHOE
nocobue st npukiaaanoro 6akanaspuara / 1. 0. degopos. — 2-e uzn., mepepald. u Io1I.
— Mocksa : UznarenbctBo FOpaiit, 2019. — 161 c. — (bakanasp. [IpukmagHoi Kypc).
— ISBN 978-5-534-10971-9. — Tekcrt : anextpoHHbIi / OBC FOpaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/437489

AOMOJHUTECJIAbHAsA

1 Jlywsano Pamanwo, Python. K Bepmmnam macrepctBa [Dnextponnsiii pecypc] / Jlydano

Pamanso - M. : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970603840.html

Makkunnu VY., Python n ananu3 naHabsIx [aeKTpoHHBINA pecype] / Yac Makkunmu - M. :
JIMK TIIpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 - Pexum pnocryma:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToan4ueckasn (pazpadorannasi HIIP, peanuzyrommmu OITOIT BO)

1.

MeTtonudeckue yka3aHusl ISl CAMOCTOSATEIbHOU pabOThl CTYJAEHTOB O AUCIUTLIINHE

«IIporpammupoBanre Ha s3bike Python» st cTyaeHTOB BcexX HampaBlIeHUNW |
cnenmansHocteit ®MUAT / U. A. Ilepuea, 0. I'. CaBunoB, 1. A. CaHHHKOB. -
VapsHoBek : Yal'V, 2022. - 87 c. - HeonybmukoBanubeii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200. - Pexxum pocryma: O6C Yal'V. -

TekcT : 31MeKTPOHHBIN.
CorracoBano:

1”[)1 KT OP Hb A bYPXAHOBA M. M /:;/, 2 O R0%3

TPV UMK HaYUIN W IO IIOTER OHO Meh Wra

Crpanuna 8 u3 12



http://www.studentlibrary.ru/book/ISBN9785970605523.html
http://www.biblio-online.ru/bcode/437489
http://www.biblio-online.ru/bcode/437489
http://www.biblio-online.ru/bcode/437489
http://www.studentlibrary.ru/book/ISBN9785970603840.html
http://www.studentlibrary.ru/book/ISBN9785970603154.html
http://lib.ulsu.ru/MegaPro/Download/MObject/13200

MHUHHCTEpPCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET P
®-Paboyas nmporpaMma AUCHUILIHHBI 2023

0)IIporpammHoe o0ecrieyeHue

s oOpaszoBarenbHOrO IMpolecca CTYIAeHTY Heobxomumo pabouee wmecto ¢ IIK ¢
YCTAHOBJICHHBIM ~ CIICAYIOIIUM MPOTPaMMHBIM oOecrieucHueM: ormnepanuonnas cpega OC
Windows/Linux; MS Office cuctemsl nporpammupoBanus Ha si3bike, Python3.

B) IIpodeccuonasibubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Hudporoit obpazoBarenbublii pecypc IPRsmart : snexkrporHo-Onbnroreunas cucrema : cait / OO0
Komnanus «Aii [Tu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pexxum goctyna: ams
3aperucTpup. Mojab3oBaTenei. - TEeKCT : 3JIeKTPOHHBIH.

1.2. O6pazoparensHas miatdopma FOPAWT : oGpasoBaTenbHBblil pecype, dNeKTPOHHAs OUOIMOTEKa : CAlT /
000 DrnekrponHoe u3matenbetBo FOPAWT». — Mocksa, [2023]. - URL: https://urait.ru. — Pexxum moctyna: juis
3apPErUCTPUP. MOJIb30BATENECH. - TEKCT : ANEKTPOHHBIN.

1.3. baza pmanubIx «OnexkTpoHHas Oubmmoreka Texuuueckoro BY3a (ObC «KoHCynabTaHT CTyaeHTa») :
ANIEKTPOHHO-OMOmoTeynass cucrema : caiitr / OOO «llomurexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocryma: mjsi 3aperucTpup. mojib3oBaresed. — TekcT :
AJIEKTPOHHBIN.

1.4. KoncynpTaHT Bpaya. DIeKTpOHHAs MeAMIMHCKas OubnnoTeka : 6a3za ganubixX : cakT / OO0 «Beicuas
LIKOJIa OpraHu3alyyd U yHpPaBJEHUs 31paBOOXpaHEHHEM-KOMIIIIEKCHBI MEIUIIMHCKUN KOHCANTUHI». — MOCKBa,
[2023]. — URL: https://www.rosmedlib.ru. — Pexum goctyma: i 3apericTpup. mojb3oBatencit. — Tekcr :
AIEKTPOHHBIMN.

1.5. Bonpiias MeaunuHckas OUOIMOTEKA : AJIEKTPOHHO-OMOIMoTeuHas cucreMa : caiit / OO0 «bykam». —
Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: [uist 3aperuCcTpUp. MOJIb30BaTeIIeH.
— TexcrT : 3JeKTPOHHBIN.

1.6. OBC Jlanp : anekrpoHHO-OMOIMOTEUHas cuctema : cat / OO0 DbC «Jlanp». — Cankr-IletepOypr,
[2023]. — URL: https://e.lanbook.com. — Pexum moctyma: aisi 3aperucTpup. mojb3oBareneid. — Tekcrt
3JIEKTPOHHBIMN.

1.7. 3BC Znanium.com : 3j1ekTpoHHO-OHOMMoTeyHas cuctema : cait / OO0 «3HaHuym». - MoOCKBa,
[2023]. - URL: http://znanium.com . — Pexum poctyma : JUisl 3aperdcTpup. moib3oBateneil. - Tekcr
3JIEKTPOHHBIN.

2. Koncyastantllimoc [DnextpoHHsiii pecypc]: cnpaBounas mpasoBas cucrema. / OOO «KoHCynpTaHT
[Imroc» - DnekTpoH. aaH. - Mocksa : Koncynsrantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. eLIBRARY.RU: nHayunas osnextpoHHas Oubmuoreka : cadt / OOO «Hayunas OnexTpoHHas
bubnuoreka». — Mocksa, [2023]. — URL.: http://elibrary.ru. — Pexxum moctyma : ajas aBTOPH3. MOJIb30BaTEICH. —
TexcT : aneKTpOHHBII

3.2. OmnextponHas Oubmnoreka «3matenbckoro noma «I'pebennukos» (Grebinnikon) : snexTpoHHas
oubmotexka / OO0 UJI «I'pebennnkoB». — Mocksa, [2023]. — URL: https://id2.action-media.ru/Personal/Products.
— PexxuMm noctyna : i1t aBTOpU3. MOIb30BaTENEH. — TEKCT : 3JIEKTPOHHBIM.

4. ®enepaabHasi rocygapcTBeHHasi uHdopmanuonHasi cucreMa «HaumoHanbHasi 3JIeKTpOHHAasI
oudbamoTeKka» : dnekTpoHHas oudmmoreka : caidt / ®I'BY PI'B. — Mocksa, [2023]. — URL: https://H36.pd. — Pesxxum
JIOCTYTA : JUIA MOJIb30BaTesIel HaydHoi OuOanoTeku. — TeKCT : 3JeKTPOHHBIM.

5. Poccuiickoe oOpazoBanue : denepanpHbiii moptan / yupemautenb DPIAY «DUITO». — URL:
http://www.edu.ru. — TeKCT : 3JEKTPOHHBIA.

6. DnexTponHasi oubanoreunasi cucrema Yal'Vy : moxyns «OnektponHas 6mbnuorexka» ABUC Mera-
ITPO / OO0 «/lara Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum goctyna : st mosb30BaTelieit
Hay4yHOU O6MOMMoTeKu. — TeKCT : AIeKTPOHHBIN.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME

JUCHUIIJINHDI:

AynuTopuH JUIs BBIOJHEHHS JTa00OpaTOPHBIX pabOT M MPAKTUKYMOB, JJISl MPOBEICHHS
TEKYIIETO KOHTPOJIS ¥ POMEKYTOYHOM aTTECTAIIH.

AyIuTOpHHM YKOMIUIEKTOBAHBl CIIELUAIM3UPOBAHHOW MeOenpio, y4eOHOH JTOCKOM.
[TomenieHust i CaMOCTOSATENBHOW pabOThl  OCHAIICHBI KOMITBIOTEPHOW TEXHUKOH C
BO3MOXKHOCTBIO TOJAKIIIOYCHUsI K ceTh «HTepHeT» M obecriedeHneM JOCTyIa K 3JICKTPOHHOM
UHPPOMAIMOHHO-00pa30BaTEILHON Cpefie, JJICKTPOHHO-OMOIMOTeuHOU cucteme. [lepeucHb
000pyIOBaHUs, HCIONB3YEMOTO B Y4YeOHOM IpOIECCe, YKA3bIBa€TCS B COOTBETCTBUU CO
CBEJICHUSIMH O MaTEpPHaIbHO-TEXHHUYECKOM OOECIICUYCHHH W OCHAIEHHOCTH 00pa30BaTEIbHOTO
mpoiiecca, pasMenieHHBIMH Ha oduiumansHoMm caite Yal'Y B pazgene «Csenmenus 00
00pa3oBaTeIbHON OPTaHU3AIII.

13. CHEHUAJIBHBIE YCJIOBUA [JISI OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS
B cnydae neoOxogmmocTH, OOydYarOIUMCsS U3 4YUCIa JUIl C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMHM 3JI0pOBbsl (IIO 3asBJICHMIO OOYy4aroIIerocs) MOTYT MpelaratbCsi OJHH U3
CIIEAYIONIMX BapUaHTOB BOCTHPHUATHS HMHOOpPMAIMM C YYETOM WX HHIUBHIYaJIbHBIX
NCUXO0(PU3UUECKUX 0COOEHHOCTEH:

— JUISL JIUL C HAPYILIEHUSIMU 3pEHUS: B I€4aTHON (opMe yBeITMYEHHbIM HIpUu(pTOM; B hopme
AJIEKTPOHHOI'O JOKyMeHTa; B Qopme aynuodaiina (mepeBoa y4yeOHBIX MaTepuajoB B
aynuodopmar); B rmedaTHOW ¢opMme Ha s3bIKe bpailnsg; MHIWBUAyalbHBIE KOHCYJIBTALUU C
IpUBJICUEHHEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYAIbHBIC 331aHUS M KOHCYJIbTAIUH;

— i JUI ¢ HAapyUICHUsIMH clyxa: B THedyaTHOH ¢opme; B (Gopme 3IeKTPOHHOIO
JOKYMEHTa; BUAEOMATEePHAJIbl C CYOTUTPAaMH; HHANBUAYAIbHBIE KOHCYJIBTAI[H C ITPHUBIICYCHUEM
CypJIOTIepEeBOJUNKA; UHANBUIYAJIbHBIE 33JJaHNs U KOHCYJIbTAllUY;

— A0S JUL ¢ HapyLIEeHUsSMU OIOPHO-IBUTATENILHOTO ammapara: B IeyaTHOH Qopme; B
dopMe >IEKTPOHHOTO JIOKyMEHTa; B QopMme ayauodaiina; HHIMBUAYyaldbHbIE 3aJaHUs U
KOHCYJIbTaIlNH;

B ciry4yae HEOOXOUMOCTH HCIIOJIH30BaHUS B y4aeOHOM rpoiiecce
YaCTUYHO/MCKIIIOYUTEIbHO JMCTAHIIMOHHBIX 00pa3oBaTelIbHBIX TEXHOJIOTUH, OpraHU3alys
pabotsl IIIIC ¢ obywatrommmucs ¢ OB3 u uHBamuaamu npeaycMaTpUBaeTCsl B 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHON Cpefie C y4eTOM WX WHAMBUIYAIBHBIX MCUXO(PU3UUYECKUX
0COOEHHOCTEH.

Pa3paboTunk L// 3aB. kadeapoit MMTC CannukoB U.A.

zIm/ICL JIOJDKHOCTh DO
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