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MHHHCTEPCTBO HAYKH U BBICIIEr0 0Opa3oBaHus PO
VY bSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nmporpaMma AUCHUTLIHHBI

1. HEJIN U 3AJJAYU OCBOEHUA JUCHUIIJINHBI:
B nucrumuivne n3y4aroTcs OCHOBHBIE PUHIIUIIBI PA0OTHI C 00bEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM TIporpammupoBanus Python, Oubmuorekw cTaHmApTHBIX MOIYJEH SI3bIKA, METOJIBI
IPOrpaMMHUPOBAHUS U OTJIAJKH MPUIIOKEHHUM, IPUTOJHBIX JUIsl IPUMEHEHUS.

eab OUCIUTUIMHBI

- ¢dopMUpOBaHHE Y CTYJCHTOB HAaBHIKOB, COOTBETCTBYIOIIHUX BHJIAM

npodeccuoHaNbHOM e TeNIbHOCTH, HEOOXOIUMBIX JJISl pelIeHHs PO EeCCHOHANTbHBIX 3a/1a4.

3agaya UCHMIUIMHBI — TNPUOOPETEHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHMM O 0a30BBIX
KOHLIETINAX MPOrpaMMupoBanus Ha Python, o6acTsax ero npuMeHNMOCTH, KOHCTPYKIUSX S3bIKa
Python u Trexnonoruu pazpabotku nmporpamm Ha Python.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucuumimza «IIporpammupoBanue Ha si3bike Python» wm3ywaercs B 1 cemectpe u

OTHOCUTCI K o0s3arenpHOM dacty guciuiuiiHe Onoka b1.0  coenmanbsHOCTH

10.05.03

«MadopmanionHas 0e30MacHOCTh aBTOMATU3MPOBAHHBIX cucTeM». JlucnuruimHa GopMupyer
NPaKTUYECKHE HABBIKM HCIOJB30BaHUS B TNMPOYECCHOHAIBLHOW JESITeIbHOCTH COBPEMEHHBIX
KOHIENIINI U METOIOB IPOTPAMMHPOBAHUSI.

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUSI 110
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMH

PE3YJIbTATAMH OCBOEHHS OCHOBHOU

MPOP®PECCHOHAJIBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBI

Koa n HauMeHoOBaHue

IlepeyeHns NuIaHNPYEMBIX pPe3yJabTATOB 00y4YeHUs 110

HMHHOBAIIMOHHEBIC IIPOAYKTEI 1
TCXHOJIOTHUHU, AHAJIIM3UPOBATH

JaHHBIC n IIPHUMCHATH
METOAbI HCKYCCTBCHHOI'O
HWHTCIIJICKTAa

peausyemMoi AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX ¢ MHAUKATOPAMH
KOMIIETCHIIM U AOCTHKEHHA KOMIIETEHIIM I

OK -1 -1k

Cnocoben UCIIOJIb30BaTh | 3HAET METO/IbI IPUMEHEHUS CKBO3HBIX IIU(PPOBHIX TEXHOJIOTUH,

METOJbl U TEXHOJOTMH cOOpa, CTPYKTYPHUpPOBaHUS, aHAIU3a
JAHHBIX IS TIOCTPOSHHUS HOBBIX OPraHU3ANUOHHBIX H

yIpaBIeHYECKUX MOJIENeH, MPOIYKTOB U CEPBHCOB

NA-1.1ukl

3HaeT  OCHOBHBIE  CKBO3HBbIE  TEXHOJOTUM  (HOBBIE
MPOU3BOJCTBEHHBIE  TEXHOJOTHUH; HEUPOTEXHOJOTUU U

UCKYCCTBEHHBIH HWHTEJJIEKT; TEXHOJOTHMH OecrpoBOIHON
CBSI3U; KOMIIOHEHTHI pOOOTOTEXHHUKH U CEHCOPUKA; KBAHTOBBIC
TEXHOJIOT'MH; CHCTEMBI PACIIPEIEIEHHOIO PEecTpa; TEXHOJIOTMHU
BUPTYaJIbHOU U JIONIOJHEHHON PEAILHOCTH)

NJI-2nxk1

Ymeer B ciydae BBIOOpa MEXAYy —IEPCIEKTUBHBIMU
WHHOBALIMOHHBIMU M yCTapeBIIMMM IOAXOJAaMHU  JIETKO
BBIOMpAaTh HOBBIE HUACH M METOAbl U NPEANPUHHUMATH
KOHKPETHbIE JIEWCTBUS Il TEHEpalud U pealu3alnuu
WHHOBALIMOHHBIX MJEH U IOAXOJAOB, YMETh AHAIU3UPOBATH,
CHUHTE3UPOBATh U OLIEHWBATh WHMOPMALUIO ISl TPUHATHUS
PELICHUH U pealn3alu CBOUX JEUCTBUI

NJ-2.1 uxl

YMeeT HaXOAUTh KPeaTUBHBIE COCOOBI pelieHHs MPOOJIEMBL,
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AHAIM3UPOBATh WX IUTFOCHI M MHHYCBHI, PHCKH, BBIOMPATH
ONTUMAIBLHOE PEIICHUE

WUJI-2.2 uxl

YmMeer pacro3HaBaTh HEMPOYKTUBHBIC MEHTATIBHBIC MOJICIN 1
CTEPEOTHITBI 1 OTKA3BIBATHCS OT HUX

NJI-3 uxl

Brageetr HaBbIKaMu M3MEHEHUS PEIICHU TPH HAJTMYUU HOBBIX
aprTyMEHTOB WM TPOU3OMIEAININX HW3MECHCHHWH, BJIaJIETh
TEXHOJOTUSMU YIPABIICHUS TOJHBIM KU3HEHHBIM ITUKIIOM
JaHHBIX

WJI-3.1 uxl

Brageer TeXHOJIOTUAME PUHATHS PEIICHUH, OCHOBAaHHBIX Ha
TaHHBIX (KyJbTypa W 3THKA MPHHITHS PEUICHUH Ha OCHOBE
JAaHHBIX, BCTpaWBaHUE TIpollecca TPHUHATHSA PEIICHUH Ha
OCHOBE JIaHHBIX B OHM3HEC-TIPOIIECCH OPTraHU3AINUU; CUCTEMbI
ABTOMATHUYECKOTO TPHUHATUS PEUICHUH, BKIIOYAs CHCTEMBbI
HCKYCCTBEHHOT'O MHTEIIJICKTA)

NJ-3.2 uxl

Biageer meroqukamu odecrieueHust 0€30IIaCHOCTH JAHHBIX

OK -2

Crnocoben  pa3pabaThiBaTh
nmporpamMMsbI Ha si3bike Python
JUISL UCTIONIb30BaHUs B cdepe
cBoell  mpodeccruoHambHON
ACATCIIbHOCTHU

NJI-10x2

3HaeT OCHOBHBIE IIOHATHS S3bIKA IporpaMMupoBanus Python,
METO/IbI ONTUCAHUS CTPYKTYP NAHHBIX M KJIACCHI 3a/1a4,
dopmynHupyeMbIX 1 pemiaeMbix Ha Python

NJI-20x2

VYmeer pa3pabaTeiBaTh IporpaMMel Ha si3bike Python,
HNPUMEHATH U3YYCHHBIE METOIbI i CTPYKTYPHI TaHHBIX B
COOTBETCTBHUH C TEXHOJIOTHEH pa3paboTKH MporpamMm
NJI-30k2

Brnaneer HaBblkamMu pa3pabOTKH, OTIAIKA U TECTHPOBAHUS
nporpamm Ha si3bike Python nist ucons3oBanus B cepe cBoei
npodecCHOHATILHOM JIeTeIbHOCTH

4.

OBLIAA TPYAOEMKOCTD JNCHUTIJIMHBI

4.1. O0beM TUCUHMILIMHBI B 32a4€THBIX eIHHUIAX (Bcero) 2

4.2. O0beM QM CHUIUIMHBI 110 BUIaM Y4eOHOH padoThl (B Yacax)

KonugectBo 1acoB (popma o0yuenust)
. oYHas
Buna yueOHoii padoThl
Bcero no B 1.4. o cemecTpam
IJ1AHY 1
KonrakTHas pabora oOyJaronmxcs ¢ 36 36
MPENoaBaTesieM B COOTBETCTBUHU € Y1
AYJIUTOPHBIE 3aHSATHUS:
® JIeKUHUHU - -
® CceMUHapbl U MPAKTUYECKUE 3aHATHUS - -
e 1a00OpaTOpHBIC paOOTHI, MPAKTUKYMBI 36 36
CamocrosiTenpHas padbora 36 36
@®opMa TeKyIIEero KOHTPOJIs 3HAaHUU U Brinonnenue
KOHTPOJISI 71a00paTOPHBIX 3a/laHUH,
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KonuvectBo 1acoB (popma o0yuenust)
. o4Has
Buna yueOHoii padoThI
Bcero no B 1.4. mo cemecTpam
IUIAHY 1
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, pelieHue 3aaa4d
KOHTp.paboTa, KOJUIOKBHYM, pedepar u ap.(He
MeHee 2 BUJIOB)
Kypcosast pabota —
Buapl mpoMexxyTodHOM aTTecTauu (3K3aMeH, 3a4eT
3a4er)
Bcero yacos o gucruiuinie 72 72

4.3. Copep:xanue TUCUMILIMHBI. Pacnipenesienne 4acoB o TeMaM U BUAAM y4eOHOM

padoThI:
dopma 00yueHus

OYHas

Buabl yueOHbIX 3aHATHI
AyauTOpHBIE = =
= =
3aHATHS = l§
. B E 2 ®opma
o2 &
Ha3Banmue u pa3nenoB u § ¢ 2| % o = TeKyllero
TEM 2 .| BE 2 .2 & 3 = KOHTPOJIst
=T (=] o
= | 23| 82g =8| E 3HAHMIA
= 9 o =| & g
% E L] 88 B = )
@ ¢ =R S w2 = s
= < = 8 o« = =
e = = & = =
HEE|l R F| = s
s — S
o~
1. S3wik Python. Turmst 8 0 0 4 0 4 Pemenue 3amau
naHHbIX. OcoOeHHOCTH
BBOJ1a/BBIBO/IA.
2. JIuHnelHbIe adTOPUTMBI. 8 0 0 4 0 4 Penrenne 3apmau.
Ocobennoctu JlaGopatopHas
MOAKJIFOYEHUS W pabora 1
HCIIOJIb30BAaHMS MOAYJICH.
3.PasBeTBisitomuecs 12 0 0 6 0 6 Pemienne 3amau.
MPOLECCHL. Y CTOBHBIN JlaGopaTopHas
oTepaTop. pabora 2
4. [lmxnmyeckue 8 0 0 4 0 4 Pentenne 3apmau.
anroput™Mbl. OniepaTopbl JlaboparopHas
UKJIA. pabora 3
5. Pabora co cTpokamu. 8 0 0 4 0 4 Pemenune 3amau.
JlaGopaTopHas
pabota 4
6. KopTexu, cnucku 12 0 0 6 0 6 Penrenne 3apmau.
CJIOBapH, MHOXKECTBA. JlaboparopHas
OnHOMEpPHBIE MACCHBBI pabora 5
7. AByMEpHBIE MaCCHBBI 8 0 0 4 0 4 Pemenue 3amau.
JlaGopaTopHas
pabota 7
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8. Pabora c daitnamu. 8 0 0 4 0 4 Pemienne 3amau.
JlaGopaTopHas
pabota 6

Hroro 72 0 0 36 0 36

5.COAEP KAHME JUCIHHNJINHBbI

Tema 1. SI3bixk Python. Tunbl nanubix. OcodeHHocTH BBOAA/BbIBOAA. COllepKAHUE TEMBI.
Python kak 0OBEKTHO-OPHEHTHUPOBAHHBIN s3bIK. THNbl AaHHBIX. OcoOeHHOCTH. BBOA-BBIBOA
BEJTMYMH pa3HbIX TUIIOB. [IpeoOpa3zoBanue TumnoB. @opMaTHBIN BBHIBOJI.

Tema 2. JIuneiinbie a1ropuTMbl. OCO0EHHOCTH MOAKIIOYEHUS] M HUCIO0JIb30BAHHUA MOJYJICH.
Conepxkanne TeMbl. Momynu B si3bike Python. OcoO0eHHOCTH MOAKITIOUYEHUS] M WCIIOh30BaHMUS.
3HakoMCTBO ¢ MoxysieM math. CocTaBieHne TMHEHHBIX allTOPUTMOB.

Tema 3.PazBerBisitomuecsi mnpouecchl. YcJa0BHbIH omeparop. CoaepkaHue TEMBI.
PasperBnstomuecs npoueccsl. [Iporpammuast peanu3sanus cpeacTBaMu si3bika Python.

Tema 4. llukanuyeckue aaroputmbl. Oneparopsl nukiaa. Cogepxanve temsul. [{uknnyeckue
aNropuTMbl. Peannsanusi HUKIOB ¢ ycClIOBHEM, ¢ NoBTOpeHHEM. Co3gaHME M HCIOJIb30BAHUE
M0JIb30BATENBCKUX (PYHKIIHH.

Tema S. PaGora co crpokamu. Conepxkanue Tembl. CTpokoBble BenU4MHBL. OCOOEHHOCTH
peanuzanuu U padboTsl ¢ HUMH. OCHOBHBIE METOIbI PA0OTHI CO CTPOKAMHU.

Tema 6. Koprexku, cnmcku cjoBapu, MHokecTBa. OnHomepHble MaccuBbl. ConepikaHue
tembl. Komnexkumu s3eika Python. Koprexwu, crimcku, cimoBapu, MHOkecTBAa. OCOOEHHOCTH H
peanu3zarusi. OcoOeHHOCTH PabOThI ¢ OJJHOMEPHBIMUA MacCUBaMU cpesicTBaMU si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Coaepkanue Tembl. J[BymepHble MaccuBbl. OCOOCHHOCTH U
peanu3arusi 00paboTKH.

Tema 8. Padora ¢ ¢aiinamu. Conepxanue tembl. TekcroBble (aiiisl B si3pike Python. TIpumepst
paboThl ¢ dainamu.

6. TEMbI IPAKTUYECKUX U CEMUHAPCKHUX 3AHSATHN

JlauHbIil Bug paboThl HE IpeaycMoTpeH YII.

7.JJABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 2. JIunelinble aAropuTMbl. OcO0CHHOCTH MOAK/IIOYEHUS] M HCI0JIb30BAHUS MOIYJIei.
Jlabopamopnas paboma: «Jluneiinvie npoecpammoly.

Lenb paGoOTHI: MOyYUTh HABBIKM BBOJUTH U BHIBOJUTH JaHHbIE, CO3/1aBaTh MIEPEMEHHBIC
U BBITIOJHATH apu(METHUECKHUE OTepaIiu.

Mertoauyeckre ykazaHusi: OOpaTUTh BHHUMAaHHWE HA BO3MOXXHOCTH MMOJKIIOYCHUS
MaTeMaTudecKux (PyHKIUH u3 Moy math.
Tema 3.Pa3BeTBisiionuecsi npoueccsl. Y CJIOBHbIN onepartop.
Jlabopamopnas paboma: «Pazeemenaiowuecs npoyeccnly.

Ienb paGoOTHI: MOMYYUTHh HABBIK pabOTHI C YCIOBHBIMH OIepaTopaMu Ha sizbike Python..
PaGoTa cocTouT u3 1ByX 3aaHMi.

Mertoanuyeckie YyKa3aHusA: OOpaTHUTh BHHUMAaHHE HA OCOOCHHOCTH HCIOJIb30BAHUS
YCIIOBHOTO OIEPAaTOpa B SA3BIKE.
Tema 4. lukaudeckue anropuTmbl. OnepaTopsl HHKJIA.
Jlabopamopnas paboma: « Opeanusayusi YuKioey.

Ilenp paboOTHI: MOTYYHTH HABBIK MCIIOJIB30BAaHUS ONEPAaTOpOB IMKIA HA si3bike Python.
PaboTa cocraBnena u3 Tpéx 3agaHui.

Mertoanueckue ykazanus: OOpaTuTh BHMMaHHE Ha OCOOCHHOCTH LIMKJA C YCIOBHEM.
VY aenute BHUMaHuE U3y4yeHuIo Moayist random.

DopmaACtpanumas uz 12



MHHHCTEPCTBO HAYKH U BBICIIEr0 0Opa3oBaHus PO

. N ®dopma
VY bSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUTLIHHBI

Tema 5. PaGoTa co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpokamuy.
Lenb paGoThL: M3YYUTh BOBMOXKHOCTH si3bIka Python amst paboTsl co cTpokamu.
Metoanyeckre yKa3aHHs: U3yYUTh METOMBI JJIsi pabOThl CO CTPOKOBBIMH BEITMYWHAMH,
UCIIOJIb30BaHUE CPE3OB.
Tema 6. Kopre:ku, CIUCKH CJIOBAPU, MHOKeCTBA. OJJHOMEPHbIE MaCCHBDI.
Jlabopamopnas paboma oaa evinonnenus na Python: « O0nomepHbie Maccusviy.
Llens paboTHI: JaTh CTYACHTAM MPAKTHYECCKHI HABBIK B HATTICAHUH ITPOrpPaMM 00pabOTKH
OJTHOMEPHBIX MaCCHBOB: IIOMCK MAaKCHMyMOB 1 MUHUMYMOB, COPTHPOBKa cpencrBamu Python.
Metoanyeckre yKa3aHHs: BBITOJHUTH 3ajaHue 0Oe3 WCIOJIb30BaHHs MOIYJEH numpy,
array, oOOpaTUTh BHUMaHHE Ha UCIIOJIb30BaHUE JIAMO1a-PYHKINH.
Tema 7. JIByMepHbIe MacCHBBI.
Jlabopamopnas paboma 011 evinonnenus Ha Python:«/[gymepHuble maccusvl u yHKYUUY.
Lenb paboOTHL: JaTh CTYJACHTAM MPAKTUYECKUH HABBIK B HAIMCAHUH IPOTPaMM 00pabOTKH
JIBYMEPHBIX MacCHUBOB C UCIOJIb30BaHUEM (DyHKIIUH.
Mertoandeckue yka3aHus: 0OpaTHTh BHUMaHHE Ha OCOOCHHOCTH MHUIIMAIN3AI[TH MacCHUBa
C TIOMOUIBIO BIIO’KEHHBIX CIIUCKOB. BO3MOXHO MCIIOJIB30BaTh (PYHKIIUM MOIYJIL humpy.
Tema 8. PabGora ¢ gaitiamu.
Jlabopamopnas paboma 011 evinonnenus Ha Python:« @aiinviy.
Lenb paboOTHI: AaTh CTyIEHTaM NPAKTUIECCKUI HABBIK B HAITMCAHUU TIPOTPAMM, B KOTOPBIX
BBITOJIHSFOTCS OTNIEPAIlUK C TEKCTOBBIMU (hailjlaMK — YTCHUE, 3aITHCh.
Mertoanyeckue yka3zaHus: 00paTuTh BHUMaHUE Ha YKa3aHUeE MyTH K (aitiam, ¢ KOTOPbIMU
IPEJCTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jannblii Bug paboThl He ipeaycMoTper YII.

9. HEPEYEHB BOITIPOCOB K 3AYETY
[TepemenHbie 1 6a30BbIC TUIIBI JAHHBIX si3bIKa Python.
Apudmernueckue onepanuu. OnepaTop NprUCBauBaHUs.
Broa/BeiBos. OcobenHOCTH peanm3ani. @OopMaTHBIN BBIBOI.
Oco0eHHOCTH OJKITIOUEHHS U UCTIOIb30BaHus Moayiel B Python.
Onepanuy OTHOIICHUSI U JIOTHYECKUE OTIepaIiu.
YcnoBHeI oneparop. OCOOEHHOCTH UCTIONB30BAHUS
[{uKIIBI ¢ YyCTTOBHEM W 3aJIaHHBIM YHCJIOM MTOBTOpeHM. Peanm3anus nukios B Python.
Oyuknun B si3bike Python. Co3ganne monb30BaTenbckuX PyHKIUNA U MOTYyIEH.
Ctpoku u cuMBOJIHI B si3bIKe Python, criocoObl 3aganust ¥ BEIBO/Ia CTPOKHU.
10. OcHoBHBIE PYHKIMU AT pabOTHI CO CTPOKAMHU.
11. Komnekmuu si3p1ka Python. Cricku. OcobeHHoCcTH paboThI CO CITUCKAMHU.
12. Komneknuu si3pika Python. MuoxxectBa. [Ipumeps! paboThl ¢ MHOKECTBAMH.
13. Komnekmuu si3p1ka Python. CrioBapu. [Ipumepsr.
14. Komnekuuu sizpika Python. Koprexu. [Ipumeps! ucronb3oBaHusl.
15. Maccusl. CriocoOsI 3aaHust 1 00padoTKu MaccuBoB B Python.
16. TexcroBsie daitnbl. OCHOBHBIC (PYHKINU.

NI--IEN I T I NN S
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10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCA

dopma 00yueHus: OUHAS

Ha3Baunmue pa3uesnon Bun Oo0bem DopMa KOHTPOJIS
U TeM CaMOCTOATEIbHOI B
padoThI yacax

Tema 1.53p1k Python. Twumnsl | IlpopaboTka yue6HOTO 4 [IpoBepka JIOMAIITHETO

TaHHBIX. Oco0eHHOCTH | MaTepHana, pelieHne 3aJlaHus, 3a4eT.

BBO/1a/BBIBOJIA. 3a/1a4, TOATOTOBKA K
c/aye 3ayera.

Tema 2.JIuneiinbie anroputmsl. | IIpopaboTka yue6HOTO 4 [IpoBepka JIOMAIITHETO

OcoOEHHOCTH TIOJKITFOUEHHS U | MaTepHaia, pelieHue 3aJlaHHs, poBepKa

MCTIOJIb30BAHUS MOJYJICH. 3aja4, MOAr0TOBKA K nabopaTopHoil  paboThl,
ciave 1abopaTopHOi 3a4er.
paboThI, MOATOTOBKA K
c/iaye 3avera.

Tewma3.Pa3BerBistomuecs [IpopaboTka yueOHOTO 6 [Iposepka JIOMAIITHETO

MPOLECCHI. VYcnoBHBINM | MaTepualia, peluieHue 3aJlaHu4, MpoBepKa

oreparop. 3az1a4, MOATrOTOBKA K nabopaTopHoil  paboThl,
ciade 1abopaTopHOi 3a4er.
paboThI, MOATOTOBKA K
c/iaye 3auera.

4. [lukinyeckue aliropuTMBbl. [IpopaboTka yueOHOTO 4 [IpoBepka JIOMAIITHETO

Omneparopbl IUKJIA. Marepuaia, peuieHue 3aJlaHHs, poBepKa
3az1a4, MOATrOTOBKA K nabopaTopHoil  paboThl,
ciade 1abopaTopHOi 3a4er.
paboThI, MOATOTOBKA K
c/iaye 3auera.

5. Pabora co cTpokamu. [IpopaboTka yueOHOTO 4 [IpoBepka JIOMAIITHETO
Marepuaia, peuieHue 3aJlaHHs, poBepKa
3az1a4, MOATrOTOBKA K nabopaTopHoil  paboThl,
ciave 1abopaTopHOi 3a4er.
paboThI, MOATOTOBKA K
c/iaye 3auera.

6. Koprexwu, ciucku cnoBapu, | [IpopaboTka yueOHOTO 6 IIpoBepka JIOMAIHETO

MHOXecTBa. OTHOMEpHBIE Marepuaia, peuieHue 3aJlaHus, poBepKa

MacCCHBBI 3az1a4, MOATrOTOBKA K nabopaTopHoil  paboThI,
ciave 1abopaTopHOi 3a4er.
paboThI, MOATOTOBKA K
c/iaye 3auera.

7. AIByMepHbIE MAaCCHUBBI [IpopaboTka yueOHOTO 4 [Iposepka JIOMAIIIHETO
Marepuaia, peuieHue 3aJlaHHs, poBepKa
3az1a4, MOATrOTOBKA K nabopaTopHoil  paboThl,
ciave 1abopaTopHOi 3a4er.

paboThI, MOATOTOBKA K
clave 3aveTa.
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8. Pabora c daitnamu. [IpopaboTka yueOHOTO [Tposepka JIOMAIITHETO
Marcpuralia, pCIcHnue 3aJaHuA, IIPpOBEpPKa

3a/1a4, MOATOTOBKA K
crade 1abopaToOpHOU
paboThI, MOATOTOBKA K
c/iaye 3auera.

nabopaTopHOil  paboTshl,
3ayer.
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11. YYHEBHO-METOANUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

TACIATITAHBI

a) CnuCcoK peKoMeHIyeMoil JTuTepaTypsbl

OCHOBHadA

1.

3natononsckuit J[.M., OcHOBBI mporpamMmupoBanusi Ha si3pike Python [DnexkTpoHHBIN
pecypc]: yueonuk / 3nmarononbekuit . M. - M. : JIMK IlIpecc, 2017. - 284 c. - ISBN 978-
5-97060-552-3 - Pexum JOCTYyTIa:
http://www.studentlibrary.ru/book/ISBN9785970605523.html

®enopos, . 0. [IporpammupoBanue Ha sI3bIKe BBICOKOTO ypoBHs python : yuebHoe
nocoOue i mpukiaaHoro 6akanaspuara / J1. FO. denopoB. — 2-e uz ., mepepad. u J01I.
— Mocksa : U3narensctBo HOpaiit, 2019. — 161 ¢. — (bakanasp. [Ipuxiiagnoii kypc). —
ISBN 978-5-534-10971-9. — Tekct : snexrponssiii // ObC IOpaiit [caitt]. — URL:
https://www.biblio-online.ru/bcode/437489

JAOIMOJTHUTECJIbHAsA

1.

Jlygano Pamanwo, Python. K Bepmmnaam mactepctBa [DnektpoHHbI pecype] / Jlydano
Pamanwo - M. : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexxum noctymna:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

Maxkkunnu Y., Python u ananu3 ganabIx [DnekTpoHHBIN pecypc]| / Yac Makkunmu - M. :
JMK TIIpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 - Pexum npocryna:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToau4eckas (paspadorannas HIIP, peanunsyromumu OITIOII BO)

l.

MeTtoauueckue ykasaHHUsl Al CAMOCTOSITENIbHOM pPaOOThl CTYJEHTOB IO AUCIMILIAHE
«IIporpammupoBanue Ha si3bike Python» anms CTyZeHTOB BceX HaIpaBlICHHA H
cnenuansHocteit ®MUAT / U. A. IlepueBa, 0. I'. Capuno, . A. CaHHHKOB. -
VYapsHoBcK @ Yal'¥Y, 2022. - 87 c. - HeomybnukoBanuswii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200. - Pexxum mocryna: 3bC Ynl'V. -
Tekcr : 3IeKTPOHHBIN.

CoracoBaHo:
Benynii cnenmanuct Hb Yal'y / Tepexuna JILA. / / 04.05.2023 /
JOJKHOCTh COTPYJIHUKA HAYYHOU OMOTMOTEeKH ®UO TOATHCH nara
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0) [IporpammHoe o0ecnieueHne

Jlst 06pazoBaTeNbHOTO MpoIiecca CTyAeHTY Heooxoaumo padbodee mecto ¢ [1K ¢ ycTaHOBICHHBIM
CIIEIYIOIIMM TMPOTpaMMHBIM oOecrniedeHueM: omeparuonnas cpena OC Windows/Linux; MS
Office cuctembl mporpaMMHUpOBaHUs Ha s3bIKe, Python3.

B) [IpodeccuonaibHbie 6a3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

1. D1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. ludporoii obpazoBarensHbIi pecypc IPRsmart : a5mekTpoHHO-OnOIMOTEUHAs CUCTE-
ma : cadt / OOO Komnauus «A# Ilm Ap Memma». - Caparos, [2023]. — URL:
http: //www iprbookshop.ru. — Pexxum moctyna: anis 3aperucTpup. TmoJsib3oBaTeneit. - Tekcr :
AIIEKTPOHHBIH.

1.2. O6pasoarensras miatgopma FOPAWT : oGpasoBaTelbHbIl pecype, IEKTPOHHAS
6ubamoTeka : caiitr / 000 DnekrponHoe u3gatensetBo «IOPAWTY. — Mockaa, [2023]. - URL:
https://urait.ru. — Pesxum goctyma: st 3aperucTpup. mojab30Barene. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manHbIX «DnexkTpoHHas 6ubmuoreka texanueckoro BY3a (3bC «KoncynbTanT
CTYJICHTa») : JIEKTPpOHHO-OubOInoTeunas cucrema : cakt / OO0 «llomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocryma: ans 3aperu-
CTpHp. OJIb30BaTENCH. — TEKCT : AJICKTPOHHBIMN.

1.4. KoHCcynbTaHT Bpada. DIEKTPOHHAS MEIUIIMHCKAst OMOIMOTeKa : 6a3a TaHHBIX : CANT /
OO0 «Bpicmias mKkoia OpraHu3aluyd U YIPaBICHUS 3[paBOOXpaHeHUEeM-KOMIUIEKCHBIA Meau-
[IUHCKUN KOHCAITUHT». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum noctyma:
JUISL 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 2JIEKTPOHHBIH.

1.5. Bonpmias meauiHCKasi OMOIMOTEKA | JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA © CAlT /
00O «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocty-
Ta: I 3apErUCTPUP. MOJIb30BaTeNe. — TEKCT : DIEKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMOMMoTeuHass cuctema : cat / OO0 DBC «Jlanpy. —
Cankr-ITerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum gocryma: asns 3aperucTpup.
nojb3oBaTenen. — TeKCT : 3JIeKTPOHHBIM.

1.7. OBC Znanium.com : 3J1eKTpOHHO-OHOMMOTEYHas cuctema : caiit / OO0 «3HaHu-
ym». - MockBa, [2023]. - URL: http://znanium.com . — Pexxum moctyma : Juisi 3aperucTpup.
IIOJIB30BaTENEH. - TEKCT : DJIEKTPOHHBIN.

2. Koncynprantllmoc [DnexTpoHHbI pecypc]: crpaBouHas npaBoBas cuctema. / OO0
«Koncynprant [Tntoc» - DnektpoH. gaH. - Mocksa : Koncynwsranrtlntoc, [2023].

3. ba3bl JaHHBIX IEPUOINYECKUX U3/IaHUI:

3.1. eLIBRARY.RU: HayuHas snekrponHas 6ubnuoreka : caiit / OO0 «Hayunas Dnek-
TpoHHast bubmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : jyis aB-
TOPU3. NOJIb30BaTENEH. — TEKCT : JNEKTPOHHBIN

3.2. DnextponHast 6ubmmoreka «M3narensckoro nmoma «I'pedennukoB» (Grebinnikon) :
anekTpoHHas Oubnuoreka / OOO MU «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : aist aBTOpHU3. IMOJIb30BaTeNeH.
— TeKCT : PAEKTPOHHBIN.

4. denepanbHas TocygapcTBeHHass MH(opManmoHHas cucreMa «HarmumonanbpHas aiex-
TpOHHast OUOIMOTEKa» : 3IeKTpoHHas Oubnuoreka : cait / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexxum moctyma : i mojib3oBareseil HayqHoi Oubiamorexkn. — Tekcr :
3JIEKTPOHHBIN.

5. Poccuiickoe obpasoBanue : deaepanbubiii mopran / yupeaurens PIAY «DULTO». —
URL: http://www.edu.ru. — TeKcT : 371€KTPOHHBIH.

6. DnexTpoHHast 6ubmmoreunas cucrtema Yil'V : Momynb «DIeKTpoHHass OHOIMOTEKa
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ABUC Mera-ITPO / OO0 «/lara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTyTA : JUTSI OJTh30BaTeNe HayqYHOH OMOIHOTeKn. — TEKCT : 2NIEKTPOHHBIMH.

5 /]
CorlacoBaHo: / (\ /)
Uuxenep eyt / llypenxo 10.B. / MM\ AA / 04.05.2023
_. Jlossknocets corpyannka YHTT MGHO “”;ﬁnj-h nara
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https://id2.action-media.ru/Personal/Products
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI:

Aynutopun Ui BBIIOJHEHHS J1aOOpaTOpPHBIX pabOT M MPAKTUKYMOB, JJIsl MPOBEACHUS
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTeCTALIUH.

AyauTOpUH YKOMIUIEKTOBAHBI CIICUATM3UPOBAHHONW MeOenpl0, Y4eOHOM JTOCKOM.
[Tomemenuss aJis CaMOCTOSITENBHONW PaOOTHI OCHALIEHbl KOMITBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO MOJKII0YeHHsI K ceTu «MHTepHeT» U obOecredeHueM AO0CTYyNa K AJIEKTPOHHON
UH(PPOMALIMOHHO-00pa30BaTENbHON Ccpeae, 3JIeKTpOHHO-OnbimoreuHoil cucreme. Ilepedens
000pyZOBaHHUs, HCIIOJIB3YEMOTO B Y4YeOHOM IIpoliecce, YKa3bIBAaeTCsi B COOTBETCTBHM CO
CBEJCHHUSIMH O MAaTEPUATBHO-TEXHUYECKOM OOECTICUEHUU W OCHAIIEHHOCTH 00pa30BaTeIbHOTO
mporiecca, pa3MernieHHbIMH Ha odumumansHoMm cadte Yial'Y B pasgene «Csemenus 00
00pa3oBaTeNbHON OPraHU3aIII.

13. CHEIIMAJIBHBIE YCJIOBUSA JJISA OBYYAIOIIUXCSA C
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSAMMU 310POBbs
B cnyyae HeoOXoguMocTH, o0OydYaloUMMCS W3 4YHCIa JIMI C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSI (110 3asBJIECHUIO OOydarollerocs) MOTYT MpenjaraTtbCsi OJHU U3
CIEIYIONIMX BapUAHTOB BOCHPHUATHS WHPOPMAIMU C YYETOM WX HHIWBUIYaITbHBIX
MCUXO0(PU3NIECKIX OCOOCHHOCTEH

— JUTSI JIAIL] ¢ HAPYIICHUSIMH 3PCHUS: B TIeUaTHOU (opMe YBETUUYCHHBIM MIpUpTOM; B hopme
AJICKTPOHHOTO JOKyMeHTa; B ¢opMe aynuodaiina (rmepeBos YYeOHBIX MaTepuajioB B
aynuodopmart); B medatHoW ¢opme Ha si3bike bpailns; MHIUBUAyallbHBIE KOHCYJBTAIUU C
pUBIIeYEHHEM TU(DIOCYPIOTIEPEBOAUNKA; HIUBUIYaIbHbIE 3aJaHUSI U KOHCYJIbTALIUU;

— JJISL JII] C HApYIICHUSIMHU CITyXa: B Ie4aTHOH (popme; B popMe 3IIeKTPOHHOTO TOKYMEHTA;
BUJEOMaTepuanbl C CyOTUTpaMy; WHIMBUIYyaJbHbIE KOHCYJIbTAIMU C TPUBJICUYECHUEM
CypJIONIEPEBOIUMKA; MHAUBUIYAJIbHbBIC 33/IaHUS U KOHCYJIbTAIlUU;

— JJIs JIALL C HapYILIEHUSIMU OMOPHO-/IBUTATENILHOTO ammnapara: B nedatHoit hopme; B popme
AIIEKTPOHHOTO JOKYMEHTa; B popMme ayauodaiisia; MHAUBUIYAIbHbIC 3aIaHUS U KOHCYJIbTAIIHH,

B ciiydae He06X0AMMOCTH UCIIOJIB30BaHUA B y4eOHOM MPOIECCE YACTUYHO/UCKITIOUNTEIBHO
JTUCTAaHIIMOHHBIX 00pa3oBaTEIbHBIX TEXHOJIOTHH, opranu3anus padots! [IIIC ¢ oOyyaromumucs
¢ OB3 u nHBaNMIaMu TpeTyCMaTPUBACTCS B AJIEKTPOHHOU WH(OPMAITMOHHO-00pa30BaTEIHbHON
Cpezie ¢ YYeTOM UX MHIUBHIYaJbHBIX ICUXOPHU3NUECKUX 0COOCHHOCTEH.
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