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MHHHCTEPCTBO HAYKH U BBICIIEr0 0Opa3oBaHus PO
VY IIpSHOBCKMI FOCYAAPCTBEHHBINH YHUBEPCUTET

®dopma

®-Paboyvast mporpamma JUCHUILITHHBI

1. HEJIN U 3AJJAYU OCBOEHUA JUCHUIIJINHBI:
B nucrumuivne n3y4aroTcs OCHOBHBIE PUHIUIIBI PA0OTHI C 00BbEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM TIporpammupoBanus Python, Oubmuorekw cTaHmZApTHBIX MOIYJEH SI3bIKA, METOJIBI
IPOrpaMMUPOBAHUS U OTJIAJKH NPUIIOKEHUM, IPUTOJHBIX JUIsl IPUMEHEHUS.

eab OUCITUTUIMHBI

- ¢dopMUpOBaHHE Y CTYJCHTOB HABHIKOB, COOTBETCTBYIOIIUX BHJAM

npodeccuoHaNbHOM e TeNIbHOCTH, HEOOXOUMBIX JJISl pelIeHUs MPOpECCHOHANbHBIX 3a/1a4.

3agaya UCHMIUIMHBI — TNPUOOPETEHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHMM O 0a30BBIX
KOHLIETIIUAX MPOrpaMMupoBanus Ha Python, o6acTsax ero npuMeHMMOCTH, KOHCTPYKIUSX S3bIKa
Python u Texnonoruu pazpadotku nmporpamm Ha Python.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucuumumna «IIporpammupoBanue Ha si3bike Python» wmsywaercs B 1 cemectpe u

OTHOCUTCI K o00s3arenpHOl dacty guciuiuiiHe Onoka b1.0  coenmanbsHOCTH

10.05.03

«MadopmanonHas 0e30MacHOCTh aBTOMATU3MPOBAHHBIX cucTeM». JluciumuimHa GopMupyer
NPaKTUYECKHE HABBIKM HCIOJIB30BaHUS B TNMPO(ECCHOHAIBLHOW ESITeIbHOCTH COBPEMEHHBIX
KOHIENIINI U METOIOB TPOTPAMMHUPOBAHUSI.

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

PE3YJIbTATAMH OCBOEHHS OCHOBHOU

MPOP®PECCHOHAJIBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBI

Koa n HauMeHoOBaHue

IlepeyeHns NuIaHNPYEMBIX pPe3yJabTATOB 00y4eHUs 110

HMHHOBAIIMOHHEBIC IIPOAYKTEI 1
TCXHOJIOTHUH, AHAJIM3UPOBATH

JaHHBIC n IIPHUMCHATH
METOAbI HCKYCCTBCHHOI'O
HWHTCIIJICKTAa

peau3yemMoi AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX ¢ MHAUKATOPAMH
KOMIIETCHIIM U AOCTHKEHHA KOMIIETEHIIM I

OK -1 -1k

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

METOJbl U TEXHOJIOTMH cOOopa, CTPYKTYPHUpPOBAHUS, aHAU3a
JAHHBIX NI TIOCTPOSHHUS HOBBIX OPTraHU3ANUOHHBIX H

yIpaBIeHYECKUX MOJIENeH, MPOIYKTOB U CEPBUCOB

NA-1.1ukl

3HaeT  OCHOBHBIE  CKBO3HBIE  TEXHOJOTUM  (HOBBIE
MPOU3BOJCTBEHHBIE  TEXHOJOTHUH; HEUPOTEXHOJOTUU U

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

NJI-2nxk1

Ymeer B ciydae BBIOOpa MEXAYy —IEPCIEKTUBHBIMU
WHHOBALIMOHHBIMU M yCTapeBIIMMHM IOAXOJAaMHU  JIETKO
BBIOMPAaTh HOBBIE HUACH M METOAbl U MPEANPUHHUMATH
KOHKPETHbIE JIEWCTBUS Uil TEHEpalud U pealu3alnuu
WHHOBALIMOHHBIX MJEH MU IOAXOJA0B, YMETh AHAIMU3UPOBATH,
CHUHTE3UPOBATh W OLIEHWBATh WHMOPMALUIO ISl TPUHATHUS
PELIECHUH U pealn3alu CBOUX JEHCTBUI

NJ-2.1 uxl

YMeeT HaXOAUTh KPeaTUBHBIE COCOOBI pelIeHHs MPOOJIEMBL,
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AHAIM3UPOBATh WX IUTFOCHI M MHHYCBHI, PHCKH, BBIOMPATH
ONTUMAJIFHOE PellIeHUE

Na-2.2 uxl

YMeeT pacrnio3HaBaTh HEPOAYKTHUBHbIE MEHTAIbHBIE MOJEIU U
CTEPEOTHUIIbl U OTKA3bIBATHCS OT HUX

NJI-3 uxl

Bnaneer HaBbIkaMK U3MEHEHHUSI pEUICHUN PU HATUYUH HOBBIX
apryMEHTOB WJIM TMPOM3OIIEIINX W3MEHEHHH, BIaJeTh
TEXHOJIOTHSIMU YNPABIICHUS] TOJHBIM JKU3HEHHBIM ILIHMKIJIOM
JTAHHBIX

Na-3.1 okl

Brnageer TexHoNOrusIMH MPUHSATHS PEIICHUN, OCHOBAaHHBIX Ha
MaHHBIX (KyJbTypa W 3THKA MPHHITHS PEUICHUH Ha OCHOBE
JMaHHBIX; BCTpaMBaHUE IMpollecca NPUHATHSA pEUIeHUH Ha
OCHOBE JIaHHBIX B OHM3HEC-TIPOIIECCH OPTraHU3AlUU; CUCTEMBbI
ABTOMATUYECKOTO TPUHATUS PELICHUM, BKJIIOYas CHCTEMBbI
HCKYCCTBEHHOT'O MHTEILJIEKTA)

NJ-3.2 uxl

Bnasneer meToaukamu obecneueHus: 0€30MacHOCTH TaHHBIX
K -2 N-1ux2
Crnocoben  pa3pabareiBaTh | 3HAET OCHOBHBIE TIOHATHS SA3bIKa IporpaMMupoBanus Python,

nmporpamMMsbI Ha si3bike Python
JUTSL UCTIONI30BaHUs B cdepe
cBoell  mpodeccrnoHanbHON
JeSTebHOCTH

METO/IbI ONTMCAHUS CTPYKTYP AaHHBIX M KJIACCHI 331124,
dopmynHupyeMbIX 1 pemiaeMbix Ha Python

NJI-20x2

VYmeer pa3pabareiBaTh IporpaMMel Ha si3bike Python,
PUMEHSTh U3YYCHHBIC METOJIBI U CTPYKTYPBI TaHHBIX B
COOTBETCTBHUH C TEXHOJIOTHEH pa3pabOTKH MporpamMm
NJI-30k2

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

4.

OBLIAA TPYAOEMKOCTD JNCHUTIJIMHBI

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

4.2. O0beM QM CHUIIMHBI 110 BUIAM Y4eOHOH padoThl (B Yacax)

KonunyectBo yacos (popma
00y4eHmus1)
Bun yueOHo# padoThl o4yHas
Bcero no B 1.4. mo cemecTpam
IUIAHY 1

KonrakTHas pabora oOydaronumxcs ¢ 36 36
MPEINOJIAaBATENEM B COOTBETCTBUH C YII
AyauTOpHBIE 3aHATHS:

e JIEeKUUHU - -

® CEMHUHaphl U NPAKTUUYECKUE 3aHATHS - -

e j1abopaTopHbIe PadOThI, TPAKTUKYMBI 36 36
CamocrosTenbHas padora 36 36
dopma TEKyIIEero KOHTPOJIsl 3HAHUU U BrinosiHeHue
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KonunyectBo 1acos (popma
00y4eHmus1)
Buna yueOHoii padoThI OYHasA
Bcero no B 1.4. o ceMecTpam
IJ1AHY 1

KOHTPOJIS na0opaTOPHBIX 3aJaHUH,
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, pelieHue 3aaa4d
KOHTp.paboTa, KOJJIOKBUYM, pedepar u ap.(He
MeHee 2 BUJIOB)
Kypcosast pabota --—-
Buapl mpoMexxyTodHOM aTTecTauu (3K3aMeH, 3a4eT
3a4er)
Bcero 4yacos o guciuiuinge 72 72

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

padoThI:
dopma 00yueHus

OYHas

Buabl yueOHbIX 3aHATHI

AyIuTOpHBIE 5 =
3aHATHSA = S
. - E E_ ®opma
Ha3panue u pa3aesioB u = o= e _| & = TeKyl1ero
TeM &2 _ g E i . E = §_ : KOHTPOJIsI
E E 3 : £Z 25 = 3HAHUI
) Eg| 28 E| B =
= | 25| g&F E g
SE|E B E 2
3 & o
(<o)
1. SA3wik Python. Tumbt 8 0 0 4 0 4 Pemenue 3amau
naHgbIX. OcoOeHHOCTH
BBO/1a/BBIBO/IA.
2. JIuHnelHbIe aJTOPUTMBI. 8 0 0 4 0 4 Penrenne 3apmau.
Ocobennoctu JlaGopatopHas
MOAKJIFOYEHUS W pabora 1
HCIIOJIb30BAHMS MOAYJICH.
3.Pa3BeTrBigronuecs 12 0 0 6 0 6 Penrenne 3apmau.
IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHas
oTepaTop. pabora 2
4. llmxnmdyeckue 8 0 0 4 0 4 Penrenne 3apmau.
anropuT™Mel. 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 3agau.
CIIOBapH, MHOXKECTBA. JlaboparopHas
OnHOMEpPHBIE MACCHUBBI pabora 5
7. JIByMEpHBIE MaCCHBBI 8 0 0 4 0 4 Pemenue  3amau.
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JlaGopatopHas
pabota 7

8. Pabota ¢ daitmamu. 8 0 0 4 0 4 Pemenne 3amau.
JlaGopatopHas
pabora 6

Htoro 72 0 0 36 0 36

5.COAEP/KAHME JUCHUIIJIMHBI

Tema 1. SI3bixk Python. Tunbl nanubix. OcodeHHocTH BBOAA/BbIBOAA. COllepKaHUE TEMBI.
Python kak 0OBEKTHO-OPHMEHTHUPOBAHHBIN s3bIK. THMbI AaHHBIX. OcoOeHHOCTH. BBOA-BHIBOA
BEJTMYMH pa3HbIX TUIIOB. [IpeoOpa3zoBanue TumnoB. @opMaTHBIN BBHIBOJI.

Tema 2. JIuneiinbie a1ropuTMbl. OCO0EHHOCTH MOAKIIOYEHUS] M HCIOJbL30BAHHUA MOLYJICH.
Conepxkanne TeMbl. Momynu B si3bike Python. OcoO0eHHOCTH MOAKITIOUYEHUSI M WCIIOIh30BaHMUS.
3HakoMCTBO ¢ MoxysieM math. CocTaBieHne TMHEHHBIX allTOPUTMOB.

Tema 3.Pa3BerBisilommecsi mnpouecchl. YcJa0OBHbIH omeparop. CoaepkaHue TEMBI.
PasperBastomuecs npoueccsl. [Iporpammuast peanu3sanus cpeacTBaMu si3bika Python.

Tema 4. llukanuyeckue aaroputmbl. Oneparopsl nukiaa. Cogepxanue Temsl. [{uknuyeckue
aNropuTMBbl. Peannsanusi HUKIOB ¢ yClIOBHEM, ¢ NOBTOpeHHEM. Co3gaHME M HCIOJIb30BAHHE
MOJIb30BATENBCKUX (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. Komnexkuuu s3pika Python. Koprexwu, crimcku, cimoBapu, MHOkecTBA. OCOOEHHOCTH H
peanu3zarusi. OcoOeHHOCTH PabOThI ¢ OJJHOMEPHBIMU MacCUBaMU cpeicTBaMHU si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Coaepkanue Tembl. J[BymepHble MaccuBbl. OCOOCHHOCTH U
peanu3arus 00paboTKH.

Tema 8. Pa6ora ¢ paitiamu. Conepxanne Tembl. TexcToBbie daiisl B si3bike Python. [Tpumepst
paboTslI ¢ ¢aitnamu.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHX 3AHATUN

Jannblii Bug paboThl He ipeaycMoTpeH YII.

7. JJABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

Tema 2. JIuneitnbie aaropurMbl. OCOO0CHHOCTH MOAKJIIOYEHUSI U UCIOJIb30BAHUS MOYJIe.
Jlabopamopnas paboma: «Jluneiinvie npoepammoly.

I{ens pabOTHI: OJYYUTH HABBIKA BBOJUTH M BHIBOJUTH JIaHHBIE, CO3aBaTh MTEPEMEHHBIC
Y BBITIOTHATH apU(METUIECKHUE OTIePaIUH.

Meroandeckue yka3aHus: OOpaTUTh BHUMAaHHE HA BO3MOXKHOCTH TOJKITFOUCHHS
MaTeMaTHYeCKuX (PYHKIMHA U3 MOIyJsst math.
Tema 3.Pa3BeTBisiionmuecs npoueccobl. Y CJIOBHbI oneparTop.
Jlabopamopnas paboma: «Pazeemensiowuecs npoyeccoly.

ey pabOTHI: MONYYHTH HAaBBIK PaOOTHI C YCIOBHBIMH OIepaTopaMu Ha si3bike Python..
PaGoTa cocTouT u3 1BYX 3aaHMi.

Metonudeckue yKazaHus: OOpaTUTh BHHMAaHHE HAa OCOOCHHOCTH HCIIOJIb30BAHHUS
YCJIOBHOT'O OIEPaTOpa B SI3bIKE.
Tema 4. lukaudeckue anroputmbl. OnepaTopsl HHKJIA.
Jlabopamopnas paboma: « Opeanusayus Yuxkiosy.

[lenp pabOTHI: MONYYUTh HABBIK MCIOJIB30BAHUS ONMEPATOPOB IUKIA HA s3bIke Python.
PaGoTa cocraBnena u3 Tpéx 3agaHui.
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Mertoanueckue ykazanus: OOpaTuTh BHMMaHHE Ha OCOOCHHOCTH LIMKJA C YCIOBHEM.
VY aenuTh BHUMaHHUE U3yUEHHUIO MOy random.
Tema 5. PaGoTa co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpokamuy.
Lenb paboThI: U3YYUTH BOBMOXKHOCTH si3bIka Python amst paboTsl co cTpokamu.
Metoanyeckre yKa3aHHs: U3yYUTh METOMBI JJIsi pabOThl CO CTPOKOBBIMH BEITMYWHAMH,
UCIIOJIb30BaHUE CPE3OB.
Tema 6. Kopre:ku, CIUCKH ¢JI0OBAPU, MHOKeCTBA. OJJHOMEPHbIE MaCCHBDI.
Jlabopamopnas paboma oaa evinonnenus na Python: « O0nomephbie Maccusviy.
Llens paboTHI: aTh CTYACHTAM MPAKTUYESCKHI HABBIK B HATTCAHUH ITPOrpaMM 00pabOTKH
OJTHOMEPHBIX MaCCHBOB: IIOMCK MAaKCHMyMOB 1 MUHUMYMOB, COPTHPOBKa cpencrBamu Python.
Metoanyeckre yKa3aHHs: BBITOJHUTH 3ajaHue 0Oe3 KCIOJIb30BaHHs MOIYJEH numpy,
array, oOOpaTUTh BHUMaHHE Ha UCIIOJIb30BaHUE JIAMO1a-PYHKINH.
Tema 7. JIByMepHbIe MaCCHBBI.
Jlabopamopnas paboma 013 evinonnenus Ha Python:«/[gymepHuble maccusvl u yHKYUUY.
Lenb paboOTHL: JaTh CTYJACHTAM MPAKTHYECKUH HABBIK B HAIMCAHUH IPOTPaMM 00pabOTKH
JIBYMEPHBIX MacCHUBOB C UCIOJIb30BaHUEM (DyHKIIUH.
Mertoanyeckue yka3aHus: 0OpaTHTh BHUMaHHE Ha OCOOCHHOCTH MHUITMAIN3AI[UTH MacCHUBa
C TIOMOUIBIO BIIOKEHHBIX CIICKOB. BO3MOXHO MCIIOJIB30BaTh (PYHKIIUM MOIYJI humpy.
Tema 8. PabGora ¢ gaitiamu.
Jlabopamopnas paboma 011 evinonnenus Ha Python:« @aiinviy.
Lenb paboTHI: AaTh CTyIEHTaM NPAKTUYCCKUI HABBIK B HAITMCAHUU TIPOTPAMM, B KOTOPBIX
BBITOJIHSFOTCS OTIEPAIIUK C TEKCTOBBIMU (hailjlaMK — YTCHHUE, 3aIKCh.
Mertoanyeckue yka3zaHus: 00paTuTh BHUMaHUE Ha YKa3aHUE MyTH K (aiiiam, ¢ KOTOPBIMU
IPEJCTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEGEPATOB

Jannblii Bug paboThl He ipeaycMoTper YII.

9. HIEPEYEHbB BOITIPOCOB K 3AYETY
[TepemenHbie 1 6a30BbIC TUIIBI JAHHBIX si3bIKa Python.
Apudmeruueckue onepanuu. OnepaTop NpruCcCBauBaHUsl.
Broa/BeiBos. OcobenHOCTH peanu3ani. @opMaTHBIN BBIBOI.
Oco0eHHOCTH OJKITIOUEHHS U UCTIOIb30BaHus Moayiel B Python.
Onepanuy OTHOLICHUS U JIOTHUECKUE OTepaliy.
YcnoBHeI oneparop. OCOOEHHOCTH UCTIONB30BAHUS
[{uKIIBI ¢ YyCTTOBHEM W 3aJIaHHBIM YHCJIOM MTOBTOpeHM. Peanm3anus nukios B Python.
Oyuknun B s3bike Python. Co3ganne monb30BaTenbckuX GyHKINUNA U MOTyIEH.
Ctpoku u cuMBOIIHI B si3bIke Python, criocoObl 3aganust U BEIBO/Ia CTPOKHU.
10. OcHoBHBIE PYHKIMU AT pabOTHI CO CTPOKAMHU.
11. Komnekmuu si3p1ka Python. Cricku. OcobeHHoCcTH paboThI CO CITUCKAMHU.
12. Komnekmuu si3pika Python. MuoxectBa. [Ipumeps! paboThl ¢ MHOKECTBAMHU.
13. Komnekmuu si3p1ka Python. CrioBapu. [Ipumepsr.
14. Komnekuuu si3pika Python. Koprexu. [Ipumeps! ucronb3oBaHusl.
15. Maccusl. CriocoOsI 3aaHust 1 00padoTKu MaccuBoB B Python.
16. TexcroBsie daitnbl. OCHOBHBIC (PYHKIINU.

N-I-IES I NN I NN S
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10. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIIUXCA

®opma o0yuyeHHs: OuHas

Ha3Banue pa3nesnoB Bun Oo0bem dopMa KOHTPOJISI
U TeM CaMOCTOSITEJIbHOM B
padoThI qacax

Tema 1.53pik Python. Twumsr | [IpopaboTka yueOHOTO 4 [TpoBepka JIOMAIITHETO

JAHHbBIX. OcoOeHHocTH | MaTepuasa, pelieHme 3a/laHusl, 3a4eT.

BBO,Z[a/BBIBO,Z[a. 3ajJa4d, IIoAroToBKa K
claue 3ayera.

Tema 2.JIuneitasie anroputMsl. | [IpopaboTka yuedHOTO 4 [TpoBepka JIOMAIITHETO

Oco0eHHOCTH TTOAKIIIOUEHHUST U | MaTepuaa, peleHue 3a/1aHus, MpOBEpKa

UCIIOJIb30BaHUS MOJTYJIEH. 3aja4, MOJIrOTOBKA K nabopatopHoii  paboTHI,
caaue J1abopaTopHOA 3auer.
paboThI, MOATOTOBKA K
claue 3a4era.

Tema3.Pa3BeTBusroniuecs [IpopaboTka yueOHOTO 6 IIpoBepka JIOMAIITHETO

IIPOLIECCHL. VYCcnoBHBIN | MaTEpHaAlIa, PELLICHUE 3a7aHusd, [IpOBEpKa

oreparop. 3a/1a4, MOJIT0OTOBKA K nabopaTopHON  pabOTHI,
caaue J1abopaTopHOA 3auer.
paboThI, MOTOTOBKA K
claue 3a4era.

4. [ITukIM4eCcKre alrOPUTMBI. [IpopaboTka yueOHOTO 4 IIpoBepka JIOMAIITHETO

Omneparopsbl HUKIIA. MaTepuana, peleHue 3a/1aHus, MpOBEpKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHON  pabOTHI,
caaue J1abopaTopHOMA 3auer.
paboThI, MOTOTOBKA K
claue 3a4era.

5. Pabota co cTpokamu. [IpopaboTka yueOHOTO 4 [TpoBepka JIOMAIITHETO
MaTepuana, peleHue 3a/1aHus, MpOBEpKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHOi  paboOTHI,
caaue J1abopaTopHOA 3auer.
paboThl, MOATOTOBKA K
claue 3ayera.

6. Koprexwu, ciucku cinoBapu, | [IpopaboTka yuedHOTO 6 [IpoBepka JIOMAIITHETO

MHOecTBa. OTHOMEPHBIE MaTepuana, peleHue 3a/1aHus, MpOBEpKa

MacCHBBI 3a/1a4, MOJIT0TOBKA K nabopaTopHON  pabOTHI,
caaue J1abopaTopHOA 3auer.
paboThI, MOATOTOBKA K
claue 3a4era.

7. IByMepHBIC MaCCHBBI [IpopaboTka yueOHOTO 4 [TpoBepka JIOMAIITHETO
MaTepuana, peleHue 3a/1aHus, MpOBEpKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHON  pabOTHI,
caaue J1abopaTopHOA 3auer.

paboThl, MOJITOTOBKA K
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8. Pabora c daitnamu. [IpopaboTka yueOHOTO [Iposepka JIOMAIITHETO
Marcpualia, pCicHnue 3aJaHuAd, IIPpOBEpPKa

3aja4, MOArOTOBKA K
caade 1abopaTopHOH
paboThI, MOATOTOBKA K
c/iaye 3auera.

naboparopHoit  paboTHI,
3a4er.
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11. YYHEBHO-METOANUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

TACIATITAHBI

a) CnuCcOK peKoMeHyeMoil JTuTepaTypsbl

OCHOBHadA

1.

3natononsckuit J.M., OcHOBBI mporpamMmHupoBaHusi Ha si3bike Python : yueOHuk /
3narononsckuii J[. M. - M. : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®epopos, . FO. IlporpamMmupoBanne Ha S3BIKE BBICOKOTO YpOBHS python : ydeOHOE
nocobwue it nmpukiaaHoro 6akamnaspuata / [. FO. denopoB. — 2-e uza., nepepad. u gom.
— Mockga : U3marensctBo FOpaiit, 2019. — 161 ¢. — (bakanasp. [Ipuknannoit kypc). —
ISBN 978-5-534-10971-9. — Texkct : anekrponsslit // OBC HOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/437489

JAOMOJTHUTEIbHAs

1.

Jlygano Pamainbo, Python. K Bepmmaam macrepcra / Jlyaano Pamanso - M. : JIMK Ilpecc,
2016. - 768 c¢. - ISBN  978-5-97060-384-0 - Pexum  pgocryma:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Makkunnu Y., Python u ananu3 nanueix / ¥Yac Makkunmu - M. : JIMK Ilpecc, 2015. - 482

C. - ISBN 978-5-97060-315-4 - Pexxum JIOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToauveckas (paspadorannas HIIP, peamuzyromumu OIIOII BO)

1.

Mertonudeckue yka3zaHUsl I CaMOCTOSITEIbHOW pabOThl CTYNEHTOB MO TUCIUIUIMHE
«IIporpammupoBanrie Ha s3bike Python» mys CcTyneHTOB Bcex HampaBJICHHH W
cnenmansHocteit ®MUAT / U. A.llepuesa, FO. I'. CaBunoB, M. A. CaHHUKOB. -
VapsaoBck @ Yal'V, 2022. - 87 c¢. - HeonybnukoBanssiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200

CornacoBaHo:
Benymmuii cnermmanuct Hb Val'y / Tepexuna JLLA. / ‘—/Z'L/ _/ 04.05.2023 /
JIOJDKHOCTB COTPYAHMKA HAyIHOU OMOIMOTEKH ®UO TomuCh nata
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0) [IporpammHoe o0ecnieueHne

Jlst 06pazoBaTeNbHOTO MpoIiecca CTyAeHTY Heooxoaumo padbodee mecto ¢ [1K ¢ ycTaHOBICHHBIM
CIIEIYIOIIMM TMPOTpaMMHBIM oOecnieueHueM: omneparnuonHas cpexa OC Windows/Linux; MS
Office cucTemsl mporpaMMHUpoOBaHus Ha s3bIKe, Python3.

B) IIpodeccuonanbHbie 6a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1IeKTPOHHO-0U0IHOTEYHbIE CUCTEMBI:

1.1. Iudpooii obpazoBarenbHbiii pecypc IPRsmart : snexTpoHHO-OMOIMOTEUHAS
cucrema : caiir / OOO Kowmnanus «Ai Ilm Ap Menuay. - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: nmisi 3aperucTpup. mojib3oBarenieid. - TeKcT :
AJIEKTPOHHBIN.

1.2. O6pasoarensras miargopma FOPAUT : oGpasoBaTelnbHBI pecype, dIEKTPOHHAS
oubamorexa : caiit / OO0 DrekTpoHHOE M31aTenbcTBO «FOPAMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum goctyma: uist 3aperucTpup. mojab30Baresie. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manubIx «OnekTpoHHas oubnuoreka rexundeckoro BY3a (ObC «KoncynbTant
CTYJICHTa») : JEeKTPOHHO-OubImoTeunas cucrema : cat / OO0 «Ilomurexpecype». — MockBa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocrymna: st 3aperucTpup.
noib3oBaTenen. — TeKCT : 3JIEeKTPOHHBIM.

1.4. KoHcynbTaHT Bpada. DJIEKTPOHHAS MEIUIIMHCKAsE OMOIMOTeKa : 6a3a TaHHBIX : CAWT /
OOO «Bepicmiasg 1mIKoJia OpraHu3allid H  YIPaBICHUS 3ApaBOOXpaHeHHEM-KOoMIIEKCHBIN
MEAMIIMHCKUI KOHCanTUHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpias MeguIIMHCKas OUOINOTEKA : DIEKTPOHHO-OMOIMOTEUHAs CUCTEMA : CalT /
00O «byxkamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrymna:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEeKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlanb : anexkTpoHHO-0nOMHoTeuHas cuctema : cadt / OO0 DbC «Jlanby. — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum mocTyma: ans 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3JIEeKTPOHHBIM.

1.7. OBC Znanium.com : 351eKTpOHHO-O0uOIMoTeyHas cuctema : caiit / OO0 «3HaHIyMY.
- Mocksa, [2023]. - URL: http://znanium.com . — Pexxum pgoctyma : mjis 3aperucTpup.
[I0JIB30BaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncyabsrantllimioc [DnekTpoHHBIN pecypc]: cripaBodHas npaBoBas cucrema. / OO0
«Koncynprant [Intoc» - Dnektpon. naH. - Mocksa : KoncynsrantlImtoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: nayunas snektponHas OubOnmoreka : caiit / OOO «Hayunas
OnektponHas bubmuoreka». — Mockaa, [2023]. — URL: http://elibrary.ru. — Pexxum noctyna : s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.2. DnextponHas 6uOmmoteka «M3narensckoro goma «I'pedernukoB» (Grebinnikon) :
anektpoHHass Oubmumoreka / OOO WU «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum goctyna : Jyisi aBTOpHU3. MOIB30BaTENCH.
— Tekcr : 3JEeKTPOHHBIN.

4. @enpepanbHas TrocylapcTBeHHas wuHoOpManroHHas cuctema «HarmmonanpHas
3IIEKTPOHHAst OMOIMOTEKaY : ANIeKTpoHHast Oubanoreka : caidt / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://36.pd. — Pexxum moctyna : ajis moiab3oBareiell HayqyHoW OnOimoTeku. — TekcT :
AJIEKTPOHHBIN.

5. Poccwuiickoe o6pa3oBanue : penepanbHbiii mopran / yapeautenb OI'AY «DULTO». —
URL: http://www.edu.ru. — TeKcT : 371€KTPOHHBIH.
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6. DnexTpoHHast 6ubnuoreynas cucrema Yiul'V : Monaynb «DIeKTpoHHas OUOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUIS TTOJIb30BaTesel HayqyHOH OnbmuoTeku. — TeKCeT : 3JeKTPOHHBIN.

/]
Cornacosato: / (ﬂ /
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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 cpeae, IeKTPOHHO-OnbnmoreuHoil cucreme. Ilepedens
000pyZOBaHHUsA, HCIIOJIB3YEMOTO B Y4YeOHOM IIpoliecce, YKa3bIBAaeTCsl B COOTBETCTBHM CO
CBEJCHHUSIMH O MAaTEPUATBHO-TEXHUYECKOM OOECTICUEHUU W OCHAIIEHHOCTH 00pa30BaTeIbHOTO
mpoiiecca, pa3MernieHHBIMH Ha odumumansHoMm cadte Yial'Y B pasgene «Csemenus 00
00pa3oBaTeNbHON OPraHU3aIII.

13. CHEIIMAJIBHBIE YCJIOBUSA JJIAA OBYYAIOIIUXCSA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbs
B cnyyae HeoOxoguMocTH, oOydaloUMMcs W3 4YHCIa JIMI C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSI (110 3asBJICHUIO OOydarollerocs) MOTYT MpenjaraTtbCs OJHU U3
CIEIYIOIIMX BapUAHTOB BOCHPHUATHS WHPOPMAIMU C YYETOM UX HHIWBUIYAITbHBIX
MCUXO0(PU3NIECKIX OCOOCHHOCTEH

— JUTSI JIAIL] ¢ HAPYIICHUSIMH 3PCHUS: B TIeUaTHOU (opMe YBETUUYCHHBIM MIpUpTOM; B hopme
AJICKTPOHHOTO JOKyMeHTa; B ¢opMe aynuodaiina (rmepeBos YYeOHBIX MaTepuajioB B
aynuodopMmart); B mevatHoW ¢opme Ha s3bike bpailns; MHIUBUAyalbHBIE KOHCYJBTAIUU C
npUBIIeYEHHEM TU(DIOCYpIOTIEPEBOAUNKA; NHIUBUIYaIbHbIE 3aJaHUSI U KOHCYJIbTALIUU;

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

— JJIs JIALL C HapYIIEHUSIMU OMOPHO-/IBUTATENILHOTO afmnapara: B nedatHoit hopme; B popme
AIIEKTPOHHOTO JOKYMEHTA; B popMme ayauodaiisia; MHAUBUAYAIbHbIC 3aIaHUS U KOHCYJIbTAIIHH,

B ciydae He06X0AMMOCTH UCIIOJIB30BaHUA B y4U€OHOM MPOILECCE YACTUYHO/UCKITIOUNTENBHO
JTUCTAaHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOTHH, opranuzamus padots! [IIIC ¢ oOyqaromumucs
¢ OB3 u nHBamMIaMu NpeTyCMaTPUBACTCS B AJIEKTPOHHOU WH(OPMAITMOHHO-00pa30BaTEIbHON
Cpezie ¢ YYeTOM UX MHIUBHIYaJbHBIX ICUXOPHU3NUECKUX 0COOCHHOCTEH.
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JIUCT UBMEHEHUU

Ne ConepxxaHue U3MEeHEeHHsI WU CCHLIIKA HA ®UO Hoanucen Hara
n/n NMPUJIATaeMbIid TEKCT U3MEHEHUS 3aBeayouero
kadenpoi,
peanusyoei
AUCHMILINHY/B
bI-
My CKawIen
Kadenpoi
1 Ob6cyxnenue u yreepxxaerue PIIJ] u ®OC mns | Anapees A.C. : 12.04.2023
Habopa 2023 roma 6e3  odopmieHuUs >
MPUIIOKCHUS /
2 Buecenue W3MEHEHUH! B n/m B) | AnnpeeB A.C. . 10.04.2024
[Tpodeccuonanbubie 0a3bl JTAHHBIX, L)

UH(POPMALIMOHHO-CIIPABOYHBIE  CHCTEMBI  TI.
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Mpuiaoxenne 1

11. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIEYEHHUE
JACIUATLITAHBI

B) [IpodeccuonanbHbIe 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DJ1IeKTPOHHO-0U0IHOTEYHbIE CUCTEMBI:

1.1. Iludposoii obpazoBatenbHbIil pecypc IPRsmart : anexTpoHHO-O0MOIMOTEYHAS CCTEMA

caur / OOO Komnanusa «Au Ilm Ap Meagma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexum moctyna: s 3apeructpup. noib3oBareneid. - Teker :
3JIEKTPOHHBIMN.

1.2. O6pazoBarensnas mwiatrhpopma FOPAMT : oGpasoBaTenbHbll pecypc, dIEKTPOHHAs
6ubamorexa : caiit / OO0 DrekTporHOe H3maTenbeTBO «FOPAUTY. — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum octyma: ajist 3aperucTpyp. Mojib30BaTesei. - TeKCT : AIeKTPOHHBIN.

1.3. ba3a nannbpIx «2nexkTpoHHas Oubnmoreka texaudeckoro BY3a (3bC «KoncynpTanT
CTYACHTa») : NEKTPOHHO-OMOMMoTeyHas cuctema : cailt / OO0 «llonmurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: ajis 3aperucTpup.
[I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAs METUIIMHCKAs: OnOimoTeka : 0a3a JaHHbBIX : cauT /
OOO «Bspicmiag mkojsa OpraHuM3allMd W YOPaBIEHUS 3ApaBoOXpaHEeHHEM-KOMIUIEKCHBIN
MEIUIIMHCKUN KOHcaaTUHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: IJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JJIEKTPOHHBIN.

1.5. bonpmias MeguinHCKas OMOTMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CalT /
00O «byxkam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma:
JUISL 3apETUCTPUP. MOJb30BaTENEh. — TEKCT : JJIEKTPOHHBIN.

1.6. OBC Jlansb : anekrporHO-0ubIHOTEUHAas cucteMa : caidT / OO0 DBC «Jlauby. — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum mocTyma: st 3apeructpup.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 3BC Znanium.com : 371eKTpoHHO-OMOHOoTeuHas cuctema : cat / OO0 «3HaHmyMY.
- Mocksa, [2024]. - URL: http://znanium.com . — Pexum ngoctyma : Ui 3aperucTpup.
MoJb30BaTeNe. - TEeKCT : 3JIEKTPOHHBIH.

2. Koncyabsrantllimioc [DnekTpoHHBIN pecypc]: cripaBodHas npaBosas cucrema. / OO0
«Koncynprant [lntoc» - Dnektpon. nad. - Mocksa : Koncynsrantllntoc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas Oubimoreka : caiit / OOO «Hayunas
OnektponHas bubmuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : DIEKTPOHHBIN

4. M@enepajbHasi rocyaapcrseHHass uHpopManuoHHas cucrema «HanumoHnanbHas
3J1eKTPOHHAs1 OUOIMOTeKay : dNIeKTpoHHAasA OnbimoTeka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://a36.pd. — Pexxum noctyna : s monbp3oBarenell HayqdHou OnbmnoTexu. — Tekcr :
AJIEKTPOHHBIN.

5. Poccuiickoe o0pa3zoBanue : henepanpHbiii nopran / yapeautenb OI'AY «DULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBIH.

6. daexTponHasi onbauoTeunasi cucrema Yal'y : Moayns «3nekTpoHHas OMOIHOTEKA»
ABUC Mera-ITPO / OO0 «Jlara Dkcmpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JJIsl TIOJIb30BaTeNield HayqYHOU OMOMMOTekH. — TEKCT : AJIEeKTPOHHBIN.
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