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MHHHCTEPCTBO HAYKH U BBICIIEr0 0Opa3oBaHus PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nmporpaMma JUCHUILIIHHBI

1. OEJIN U 3AJJAYU OCBOEHUA JUCHUIIJINHBI:
B nucuunuyze u3y4aroTcs OCHOBHBIE IPUHLUIIBI PA0OTHI C 00bEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TIporpammupoBanus Python, OuOIMOTEKM CTaHAAPTHBIX MOJYJCH S3bIKA, METOIbI
IIPOrPaMMUPOBAHUSA U OTJIAAKHU MPUIO0KEHUM, TPUTOIHBIX U1 IPUMEHEHHS.

Heab mucuumianHbl - (OPMHPOBAHHWE Yy CTYACHTOB HABBIKOB, COOTBETCTBYIOUIMX BHIAM
npoeCCHOHATIBHON JEeSITeIbHOCTH, HEOOXOJUMBIX JUIsl PELIeHUs Npo(ecCHOHAIBHBIX 3a1ad, C
UCTIOJIb30BaHUEM sI3bIKa TporpaMmupoBanus Python.

3ajaya JUCHMIUIMHBI — TNPUOOPETEHHE CTYACHTAMH HEOOXOJMMBIX 3HAaHHKA O 0a30BBIX
KOHIIENIIUAX MPOTrpaMMIpoBaHus Ha Python, 061acTsix ero npUMEHUMOCTH, KOHCTPYKITHSX SI3bIKA
Python u Texnonoruu pa3zpadotku nporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucunmaa «IIporpammupoBanne Ha si3bike Python» wusywaercs B 1 cemectpe u
OTHOCHTCSI K 00s13aTeNIbHON YacTH nuciurmine 0noka b1.0 nanpasnenus nmoarorosku 02.03.03
«Maremarnueckoe oOecriedeHHe ¢ aIMHHUCTPHPOBAHHE WH(POPMAIIMOHHBIX  CHCTEM».
Jucnumumna QopMupyeT NpakTUYeCKHe HABBIKM HCIIONB30BaHUA B MPO(HECCHOHAIBLHOU
JeATEILHOCTH COBPEMEHHBIX KOHIICTIIMI M METO/I0B TPOTPAMMHUPOBAHMUS .

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTIAHUPYEMbBIMH
PE3YJIbTATAMH OCBOEHHUS OCHOBHOM
IMPO®ECCHOHAJIBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa 1 HauMeHOBaHMeE

Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB oﬁyquml mo

HWHHOBAllMOHHBIC ITPOAYKTHI U
TCXHOJIOTHH, AHAJIM3UPOBATH

JaHHBIC u MNPUMCHATH
METO/bI HCKYCCTBECHHOI'O
HHTCIJIICKTA

peaansyemoii AMCHMILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
KOMIIETeHIIH U JAOCTHKEHHSI KOMIIEeTEeHIIH

OK-1 NI-1mx1

Crniocoben UCIOJIb30BaTh | 3HAET METO/IbI IPUMEHEHHUS CKBO3HBIX IU(PPOBBIX TEXHOJIOTHH,

MCETOABI M TCXHOJIOI'MH c60pa, CTPYKTYpHUPOBAaHHA, aHAJIU3a
JaHHBIX [JIA TOCTPOCHUA HOBBIX OpPraHM3allMOHHBIX U
YHOPaBJICHUYCCKHUX MOI[CJ'ICI\/'I, IMPOAYKTOB U CCPBUCOB

NA-1.1ukl
3HaeT  OCHOBHBIE  CKBO3HBIE  TEXHOJNOTUH  (HOBBIE
MPOU3BOJICTBEHHBIE  TEXHOJIOTHH;  HEHUPOTEXHOJOTHH U

UCKYCCTBEHHBI MHTEIJIEKT, TEXHOJIOTUM OecrpoBOJHOMN
CBSI3M; KOMIIOHEHThI POOOTOTEXHUKH U CEHCOPUKA; KBAHTOBbIE
TEXHOJIOTMH; CUCTEMBI PACIIPEIEIEHHOTO PEECTPA; TEXHOJIOTUH
BUPTYaJIbHOU U JIONOJTHEHHOW PEaTbHOCTH)

WUJI-2n0x1

YMeer B cioyuae BbIOOpa  MEXIy ~NEPCHEKTUBHBIMU
WHHOBAIlMOHHBIMM M yCTapeBIIMMM TOAXOJAaMH  JIETKO
BbIOMpaTh HOBbIE UAEM W METOABl U NPEIIpPUHHUMATH
KOHKpDETHBIE JE€HCTBUS Ul TEHEpalMM M peaau3aluu
WHHOBAIIMOHHBIX MW W TOJXO0J0B, YMETh AaHAJIU3HUPOBATH,
CHUHTE3MpOBAaTh M OICHWBATh HMH(DOPMAIUIO Al MPUHITUS
pELIEHUI ¥ peaIn3alii CBOUX AEHCTBUI

NJI-2.1 uxl
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YMeeT HaXOJUTh KPEaTUBHBIE CIIOCOOBI PEIICHHS TPOOIEMBI,
aHAJM3UPOBAaTh WX IUTFOCBI M MHHYCHI, PHCKH, BBIOMpATh
ONTHMAIILHOE PEIICHUE

NJ-2.2 uxl

YMeeT pacnio3HaBaTh HEMPOAYKTHBHBIC MEHTATbHBIC MOJCIH H
CTEPEOTHUIIBl U OTKA3BIBATHCS OT HUX

NJI-3 nxl

Brageet HaBbIKaMM U3MEHEHUS PEIICHUH MPU HAJTMYUHA HOBBIX
ApryMEHTOB WJIM TPOM3OIICIIINX HM3MEHEHHWH, BJIAJNETh
TEXHOJIOTHSIMU yTPABJICHHUS TIOJHBIM JKM3HEHHBIM ITHKJIOM
AHHBIX

NJ1-3.1 okl

Brnageer TeXHOJOTHSIMY TIPUHSATHS PEIICHUN, OCHOBAHHBIX Ha
JaHHBIX (KyJbTypa M 3THKA MPUHSTHUS PEUICHHH Ha OCHOBE
JAHHBIX; BCTpaWBaHUE TMpOIecca NPHHATHS PEIICHUH Ha
OCHOBE JIaHHBIX B OM3HEC-TIPOLIECCHI OpraHU3AIMH; CHUCTEMBI
ABTOMATHYECKOTO TPUHATUS PEIICHUH, BKIIOYAs CUCTEMBI
HCKYCCTBEHHOT'O MHTEIIJICKTA)

N/1-3.2 nxl

Brageer metonukamu odecrneueHust 0€30MacHOCTH JaHHBIX
oK -2 N/I-1uk2
CnocobGen  pa3pabaTeiBaTh | 3HAET OCHOBHBIC IOHATHUSA A3bIKA MMporpaMmupoBanus Python,

nporpamMmel Ha si3bike Python
JJIsI KCHOJIB30BaHus B cepe

METO/Ibl OITMCAHUs CTPYKTYP AAHHBIX U KJIACCHI 3a7a4,
dbopMynupyeMbIX U perraemMbix Ha Python

cBoeir  mpodeccuonanvHoOM | MJI-211k2
JESATEIBHOCTH VMmeer pa3pabaTbiBaTh IpOrpaMMbl Ha si3bike Python,
IIPUMEHSTh U3YUYEHHbIE METOBI U CTPYKTYPHI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEH pa3pabOTKu MporpaMm
NJI-31mk2
Bnaneer HaBblkamMu pa3pabOTKH, OTIAJKU U TECTHUPOBAHUS
nporpamum Ha si3bike Python juig ucnosnb3oBanus B cpepe cBoeit
npodecCHOHATIBHOMN J1eITETbHOCTH
4. OBLIASA TPYTOEMKOCTDH JUCIUIIJINHbI
4.1. O0beM THCHUILINHBI B 324€THBIX eIUHUIAX (Bcero) 2
4.2. O0beM JUCHUILIMHBI 10 BUAAM y4eOHO#H padoTsl (B yacax)
KoanuecTBo yacoB (popma o0yueHus)
. O4HasA
Buj yuyeoHoii pa6oThl
Bcero no B 1.4. mo cemecrpam
IVIAHY 1
KonraktHas paboTta 00ydaronmxcs ¢ 36 36
MPENoIaBaTesieM B COOTBETCTBUHU € Y1
AyIUTOpHBIE 3aHATHS:
e JIEKUUHU --- ---
® CeMHUHapbl U MPAKTUYECKUE 3aHATH --- ---
e j1a0opaTopHbIe PA0OTHI, TPAKTUKYMBI 36 36/36
CamocrosTenpHas padora 36 36
@PopMa TEeKyILIero KOHTPOJIs 3HAaHUU U Beinonnenue
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KoauuecTBo yacoB (¢popma o0ydeHns)
Bua y4eOHoii padboThI oarad
Bcero no B 1.4. mo cemecTpam
IUIAHY 1

KOHTPOJIS 1a00paTOPHBIX 3a/laHuUH,
CaMOCTOSITENIbHON Pa0OThI: TECTUPOBAHUE, pelieHue 3a1a4d
KOHTp.paboTa, KOJUTOKBUYM, pedepat u Jip.(He
MeHee 2 BUJIOB)
Kypcosas pabora ---
Bunpl npomexxyTouHOM aTTecTanuu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB 110 1UCHUIIIMHE 72 72

B ciIydae HCO6XO,Z[I/IMOCTI/I HCIIOJIB30BaHHUA B y‘le6HOM mponecce

YaCTUYHO/MCKIIOUHUTEILHO

JTUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHUN B TAOIUIIE YePE3 CIICI YKA3bIBAETCS KOJTHMYECTBO
yacoB pabotsl JIJIC ¢ oOyyaromuMucs aas OpoBEACHUsS 3aHITHI B IUCTAHIIMOHHOM (opmare ¢

IIPUMEHEHHUEM AIEKTPOHHOIO 00yUEHUS.

4.3. Conepma}me AUCHUIIJINHDBI. Pacnpe)le.ne}me 4yacoB 110 T¢eMaM 1 BUJ1aM yqeﬁﬂoﬁ

padoThI:

®opma 00yueHus: _ ouyHas

Buabl yueOHbIX 3aHATHH

AyauTOpHBIE = =
3aHATHSA = §
- _ E s ®opma
- X
Ha3Banue u pa3nesioB u 5 s B . % o 2 TeKyIIero
TEM 2 .| 2E 2 2| £2 & KOHTPOJISI
=T =4 o
= | 25| SEE =& £ 3HAHMIL
= = o e = -] &K
= -~ S S = o
) = 2 g 2| Z B
= Z = e a | E =
] © = =]
=5 | 8 E g =
= 5 = = 8
N a0]
1. S3bik Python. Tumsr 8 0 0 4 0 4 Pemenue 3amau
naHHbIX. OcoOeHHOCTH
BBOJIa/BBIBOJIA.
2. JIMHEWHbIE aTOPUTMEI. 8 0 0 4 0 4 Pemenne 3apau.
Ocobennoctu JlaGopatopHas
MOJKIIIOUYEHUs 1 pabora 1
MCIOJIb30BaHUs MOJIYJICH.
3.PazBeTBIstIonMECS 12 0 0 6 0 6 Pemenne 3amau.
IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHas
oTIepaTop. pabora 2
4. [lukmyeckue 8 0 0 4 0 4 Pemenne 3amau.
anroput™Mbl. OmiepaTopbl JlaGopatopHas
IHAKJIA. pabora 3
5. Pabota co cTpokamu. 8 0 0 4 0 4 Pemenune 3anmau.
JlaboparopHnas
pabora 4
6. Koprexwu, ciucku 12 0 0 6 0 6 Pemenne 3amau.
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CJIOBapH, MHOXKECTBA. Jlaboparopuas

OJIHOMEpHbBIE MACCUBBI pabora 5

7. IByMepHBIC MaCCHBBI 8 0 0 4 0 4 Pemenne 3amau.
JlaGopatopHnas
pabora 7

8. Pabora c daiinamu. 8 0 0 4 0 4 Pemenne 3amau.
JlaGopaTtopHas
pabota 6

Htoro 72 0 0 36 0 36

5.COAEP/)KAHUE JUCHUJINHbI

Tema 1. fA3pik Python. Tunsl nannbix. OcodenHocTn BBoAa/BbIBOAA. CosepKaHUE TEMBI.
Python kak OOBEKTHO-OPHUEHTHPOBAHHBIA 53bIK. THIbl AaHHBIX. OcoOeHHOCTH. BBOA-BBIBOJ
BEJIMYMH pa3HbIX TUIOB. [IpeoOpa3zoBanue TunoB. @opMaTHbIi BHIBOA.

Tema 2. JIuneliHble a1ropuT™Mbl. OCO0€HHOCTH NMOAKJIIOYEHUSA W MCIIO0JIb30BAHUS MOAYJIe.
Conepxanue TeMbl. Moayiau B si3bike Python. OcoOeHHOCTH MOIKIFOUYEHUS M HCIIOJIb30BAHHMS.
3nakoMcTBO ¢ MoayiaeM math. CocraBieHue TMHEHHBIX AITOPUTMOB.

Tema 3.PazBerBasiiommecss mnpoueccbl. YcjaoBHbIH omeparop. CojaepkaHUe TEMBI.
PasBerBisitoiuecs mpoueccsl. [IporpaMMHast peanusanust cpecTBamu sizbika Python.

Tema 4. Huknauueckune anroputmbl. Oneparopsl nukiaa. Conepxxanue Temsbl. Llukmuyeckue
aNropuTMel. Peannsanus UKIOB ¢ ycloBUEM, ¢ MoBTopeHHeM. Co3gaHMe M HCIOJIb30BAHUE
MI0JIb30BATEIBCKUX (PYHKIINH.

Tema 5. Pabora co crpokamm. Coxpepxanue TeMbl. CTpOKOBbIE BelW4YHHBL. OCOOEHHOCTU
peanuzanuu U padboTsl ¢ HUMH. OCHOBHBIE METO/IbI PAOOTHI CO CTPOKAMHU.

Tema 6. Kopresxkn, cnucku cjoBapu, MHOkecTBa. OnHomepHble MaccuBbl. ConepikaHue
tembl. Komnekiuu s3pika Python. Koprexkwu, crucku, crioBapu, MHOXecTBa. OCOOCHHOCTH H
peanusanusi. OcoOEHHOCTH paboOTHI C OTHOMEPHBIMU MacCHBaMH CpeIcTBamMH si3bika Python.
Tema 7. /IBymepubie MaccuBbl. Coznepxanue Temsbl. JIBymepHble MaccuBbl. OCOOEHHOCTH U
peanu3arust 00paboTKH.

Tema 8. Pa6ora c daiiiamu. Conepxanue TeMbl. TexcToBbie (aiinbl B si3bike Python. ITpumepst
paboThlI ¢ daitnamu.

6. TEMbI IPAKTUUYECKUX U CEMUHAPCKHUX 3AHSATUM

Jlannslit Bug paboTsl He peaycMoTper YII.

7. JJABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

Tema 2. JIuneiinbie aJropuT™Mbl. Oco0eHHOCTH MOAKJIIOYEHNs] W HCIO0Jb30BAHUA MOYJIEH.
Jlabopamopnas paboma: «Jlunetinvie npoecpammoly.

Ienb paboOTHI: MOTYYUTH HABBIKH BBOJIUTH U BHIBOJUTH JaHHEIE, CO3/1aBaTh MepEMEHHBIC
Y BBITIOJIHATH apu(pMETHUECKHUE OTepaIiu.

Metoauyeckue yka3zaHus: OOpaTUTh BHHMaHHWE HA BO3MOXHOCTH MOJKIIIOUEHUS
MaTeMaTUYeCKuX QYHKIHA U3 Moyt math.
Tema 3.Pa3BeTBJsiionInecs: Npoueccsl. Y CJIOBHbIN onepartop.
Jlabopamopnas paboma: «Pazeemenaiowuecs npoyeccniy.

[enb pabOTHI: MOTYYUTHh HABBIK PaOOTHI C YCIOBHBIMHU OIepaTopamu Ha si3bike Python..
PaGoTa cocTouT u3 AByX 3a/1aHUI.

Mertoauyeckre YyKa3aHus: OOpaTHTh BHMMaHHE Ha OCOOEHHOCTH HCIIOJIb30BaHUS
YCJIOBHOI'O OIIEpaTopa B A3bIKE.

Crpanuuab u3 10
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Tema 4. lukianyeckue aropurmMbl. OnepaTopbl HMKJIA.
Jlabopamopnas paboma: « Opeanusayusi YuKioey.
Llens paboOTHI: MONYYUTh HABBIK MCIIOJIL30BAHUS ONEPATOPOB IMKJIA Ha si3bike Python.
PaboTa cocraBiena u3 Tpéx 3agaHui.
Mertoanyeckue ykazanus: OOpaTuTh BHHMaHHE Ha OCOOEHHOCTH IUKJIA C YCJIOBHEM.
V nenuTh BHUMaHUE U3YUYCHUIO MOIyJIs random.
Tema 5. PaGoTa co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpokamuy.
Llens paboThI: U3yYHTH BOBMOXKHOCTH si3bika Python amst paboTsl co cTpokamu.
MeTtoauyecke ykazaHus: U3y4YUTh METOABI JUIsl pabOThl CO CTPOKOBBIMU BETUYMHAMU,
UCII0JIb30BaHUE CPE30B.
Tema 6. Kopre:ku, ClIUCKH CJI0BAPH, MHOKeCTBA. OJHOMEPHbIE MACCHUBBI.
Jlabopamopnas paboma ons svinonnenus ha Python: «Oonomepnvie maccuewiy.
L{enb paOoTHI: 1aTh CTyIGHTAM MPAKTUYECKUN HABBIK B HAMMCAHUU MPOTrpamMM o0paboTKH
OJTHOMEPHBIX MaCCHBOB: IIOMCK MAaKCHMyMOB U MUHUMYMOB, COPTHPOBKa cpenctBamu Python.
MeToauyeckne yKazaHUs: BBIMOJHUTH 3a/laHue Oe3 MCIOJB30BaHUS MOIyJeH Nnumpy,
array, oopaTuTh BHUIMaHHE Ha UCIOJIb30BaHUE JIAIMOAa-(DyHKIIUH.
Tema 7. JIByMepHbIe MACCUBBI.
Jlabopamopnas paboma ons evinonnenus ha Python.: «/[eymepnoie maccusvl u pynxyuuy.
Lenb paboThL: 1aTh CTYACHTAM MPAKTUYECKHUI HABBIK B HATUCAHUH MTPOrpaMM 00paboTKu
JIBYMEPHBIX MacCHBOB C UCIIOIb30BAHNUEM (DYHKITHIA.
MeTtoauyeckue ykazaHus: 0OpaTuTh BHUMAaHHE Ha OCOOCHHOCTH MHUIIMATN3allUH MacCHUBa
C TIOMOUIBIO BIIO’KEHHBIX CIIICKOB. BO3MOXHO HCIIONIB30BaTh PYHKIIUM MOIYJIE NUMPY.
Tema 8. PaGora ¢ gaitiamu.
Jlabopamopnas paboma ons svinonnenus na Python: « @atinwby.
[enb paboThI: JaTh CTyI€HTaM MPAKTUYECKUI HABBIK B HAITMCAHUH MTPOTPaMM, B KOTOPBIX
BBITTOJTHSIFOTCS OTIEPAITUH C TEKCTOBBIMU (paiijlaMH — YTCHHE, 3aITHCh.
MeTtoauyeckue ykazanus: 0OpaTUTh BHUMAaHHE Ha YKa3aHHe MyTH K (aiimam, ¢ KOTOPHIMU
MPEJACTOUT PaboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

Jannsliit Bug paboTsl He ipeaycMoTpeH YII.

9. IEPEYEHbB BOIIPOCOB K 3AYETY
[TepemenHble U 6a30BbIEe TUIIBI JaHHBIX A3bIka Python.
Apudmernueckue oneparuu. OnepaTop MprCBauBaHUsL.
Broa/BeiBos. OcobenHOCTH peanm3anui. @opMaTHBIN BBIBOI.
Oco0eHHOCTH OJKITIOUEHHS U UCTIOIb30BaHus Moayieit B Python.
Omnepanyy OTHOIIEHUS U JIOTHUECKUE OTIepaIiu.
VYcnoBHbli onepaTop. OCOOEHHOCTH UCTIONb30BAHUS
[{uKIIBl ¢ yCTTOBHMEM U 3aJIaHHBIM YHCJIOM TTOBTOpeHM. Peanm3arus ukiioB B Python.
@®ynkuuu B s3b1ke Python. Coznanne noiabp30BaTenbcKuX GYHKIUN U MOTYJIEH.
Ctpoku u cuMBOIIBI B si3bIke Python, criocoOb! 3aanust ¥ BEIBO/Ia CTPOKHU.
0. OcHoBHBIE PYHKIMU A7 pabOTHI CO CTPOKAMHU.
11. Konnekuuu s3bika Python. Cnicku. Oco6eHHOCTH paboThl CO CTUCKaMH.
12. Komnekuuu si3pika Python. MuoxxecTBa. [Ipumeps! paboTsl ¢ MHOKECTBAMH.
13. Komnekuun si3pika Python. CioBapu. [Ipumepsr.
14. Konmnekuuu si3pika Python. Koprexu. [Ipumeps! ucnonb3oBaHus.
15. Maccussl. CriocoObI 3a1anus u 00paboTku MaccuBoB B Python.

BOooo~NoORWDNE
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16. TexcroBsbie daitnbl. OCHOBHBIC (PYHKIINH.

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCSA

dopma 00yueHHs: ouHas

Ha3Banmue pa3nesion Bun O0bem ®opma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax

Tema 1.43p1k Python. Twumsr | [IpopaboTka yueOHOTO 4 [IpoBepka JIOMAIIHETO

JAHHBIX. OcobeHHOCTH | MaTepHana, peuieHue 3aJjaHus, 3a4eT.

BBO/Ia/BBIBO/IA. 3aja4, MOJIrOTOBKA K
c/1aye 3ayera.

Tema 2.JIuneiinbie anroputmsl. | [IlpopaboTka yueOHOTO 4 IIpoBepka JIOMAILTHET O

Oco0eHHOCTH MOJAKIIIOUEHUSI U | MaTepuaa, peleHue 3a/laHusl, poBepKa

WCTIOJIB30BAHUS MOIYJICH. 3aj1a4, MOATOTOBKA K nabopaTopHoii  paboTHI,
caaue J1abopaTOpHO 3ayer.
paboThI, MOJITOTOBKA K
claue 3a4era.

Tema3.Pa3BerBisitomuecs [TpopaboTka yueOHOTO 6 [TpoBepka JIOMAIITHETO

MIPOLIECCHI. YcnoBHBIN | MaTepuana, peieHue 3a/laHus, poBepKa

oreparop. 3aj1a4, MOATOTOBKA K nabopaTopHoii  paboTHI,
caaue J1abopaToOpHO 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

4. luknnyeckue anropuTMBbl. [TpopaboTka yueOHOTrO 4 IIpoBepka JIOMAIIHETO

Omnepartopsl LUKJIA. MaTepuana, pelieHue 3a/laHus, poBepKa
3a/1a4, MOJIrOTOBKA K nmabopaTopHoi  pabOTHI,
cage 1abopaTopHOit 3ay4er.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

5. Pabota co crpokamu. [IpopaboTka yueGHOTO 4 [TpoBepka JIOMAIITHETO
MaTepuana, pelieHue 3a/laHusl, poBepKa
3a/1a4, MOJIT0OTOBKA K nmabopaTopHoii  paboOTHI,
cage 1abopaToOpHOit 3ay4er.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

6. Koprexwu, ciucku cinoBapu, | [IpopaboTka yueOHOTO 6 [Tposepka JIOMAIITHETO

MHOXkecTBa. OJTHOMEpHbIE MarepHaia, peleHue 3a/laHus, poBEpKa

MacCHBBI 3aja4, MOJIrOTOBKA K nabopatopHoit  paboThI,
cave 1ab0opaToOpHOit 3aYer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

7. JIByMepHbIE MaCCUBBI [TpopaboTka yueOHOTrO 4 IIpoBepka JIOMAIIHETO
MaTepuana, pelieHue 3a/laHus, poBepKa
3a/1a4, OJIT0OTOBKA K nmabopaTopHOi  pabOTHI,
cave 1ab0opaTopHOit 3a4er.

paboThI, MOJITOTOBKA K
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caadyc 3a4cTa.

8. Pabora c daitnamu. [TpopaboTka yueObHOTO 4 [TpoBepka JIOMAIITHETO
Marcpualia, pCIcHue 3aJaHusd, IIPOBEPKaA
3aj1a4, MOATOTOBKA K nabopaTopHoii  paboTHI,
caade na60paT0pH0171 3a4CT.
paboThI, NOJITOTOBKA K
caadye 3a4ycTa.

11. YYEBHO-METOJUYECKOE U MH®OPMALIMOHHOE OBECHEYEHUE
JTUCHUIINHBI

a) Cniucok peKkoMeHayeMol JIuTepaTypbl
OCHOBHAsl

1. 3natomonbckuit J[.M., OcHOBBI mporpamMmupoBaHusi Ha sizbike Python [DnexTpoHHBII
pecypc]: yueonuk / 3marononsckuit . M. - M. : JIMK IIpecc, 2017. - 284 c. - ISBN 978-
5-97060-552-3 - Pexum JocTyna:
http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, /. HO. [IporpammupoBaHue Ha sI3bIKE€ BBICOKOTO YpoBHA python : yuebHoe
nocoowue Jtst mpukiaaaoro 6akanaspuara / 1. F0. demopos. — 2-¢ u3a., nepepad. u gom.
— Mockaa : U3znatensctBo Opaiit, 2019. — 161 ¢. — (bakanasp. [IpukiagHoii kypc). —
ISBN 978-5-534-10971-9. — Texkcr : snextponssiii / DBC FOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/437489

AOIMOJIHUTECJ/IbHAA

1. Jlygano Pamanwo, Python. K Bepmmnam macrepctBa [DnexkTpoHHbIH pecypc] / Jlyuano
Pamanso - M. : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexxum nmocryma:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkkunmu Y., Python u ananu3 naHubIx [D1eKTpoHHBINH pecype] / Yac Makkunium - M. :
JIMK TIIpecc, 2015. - 482 c¢. - ISBN 978-5-97060-315-4 - Pexwum npocryma:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToanuyeckas (pazpadorannas HITP, peamuszyrommmu OIIOIT BO)

1. Meronnyeckue ykazaHHUs JUIsI CaMOCTOSITEIbHOM pabOThl CTYACHTOB IO JUCIUIUIMHE
«IIporpammupoBanue Ha s3pike Python» ans cTyAeHTOB Bcex HampaBiIeHMM U
cnenuansHocteit ®MUAT / U. A. IlepueBa, 0. I'. Casuno, M. A. CaHHUKOB. -
VapsHoBek @ Yal'V, 2022. - 87 c. - HeonybnukoBanuwiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200. - Pexxum moctyma: ObC Val'V. -
TekcT : 31MeKTPOHHBIN.

CornacoBaHo: i M
Crnemmanuct Benynmii HB Yal'YV  Bo6posa H.A. [ & Y / 2023
JIOMKHOCTH COTPYIHUKA Hay4HOM OHOIHOTEKH OO Toammcs/ Jata

0) [IporpamMmMHoOe o0ecnieyeHune

st 06pazoBaTenbHOTO MpoIiecca CTyAeHTY Heobxoaumo pabouee mecto ¢ [1K ¢ ycTaHOBICHHBIM
CIEIYIOIIMM TPOTPaMMHBIM oOecrnieueHueM: omeparmonnas cpena OC Windows/Linux; MS
Office cucTembl mporpaMMUpoBaHus Ha si3bike, Python3.
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B) [IpodeccuonasibHbie 6a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0MOTHOTEYHbIE CHCTEMBbI:

1.1. Hudposoit o6pazoBarensHbiil pecypc IPRsmart : snekrponHo-OnbinoTeynas cucrema :
caiit / OO0 Kommnanus «Aii [Tu Ap Meauan. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum goctyna: asist 3aperucTpup. moab30BaTenei. - TEKCT : 3IIeKTPOHHBIMN.

1.2. O6pasoBatenbuas miatgopma IOPAMT : o6pasoBaTenbHbIl pecypc, >SIEKTPOHHAS
oubanoTeka : caiitr / OO0 DiextponHoe H3maTenbetBo «IOPAWMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pe>xum moctyma: ajis 3aperucTpup. Moib3oBaTelei. - TeKCT : AIeKTPOHHBIH.

1.3. baza manHbBIX «DnekTpoHHas OmOmmoreka TexHumdeckoro BY3a (ObC «KoHcymbraHT
CTYJICHTa») : DJICKTPOHHO-0MOMoTeuHast cuctema : caiit / OO0 «Ilonmurexpecype». —Mocksa, [2023].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: mjs 3aperucTpHp.
nosib3oBaTeneil. — TeKCT : 3IeKTPOHHBIM.

1.4. KoncynpTant Bpaya. DJIeKTpOHHAs MEIUIMHCKas OuOianoTeka : 0a3a NaHHBIX @ CaMT /
OOO «Beicmiasg 1mKojga OpraHu3alud U YIPaBJICHUA  34paBOOXpaHEeHHEM-KOMIUIEKCHBIN
MEIUIMHCKHUIA KOHCaNTHHT». — Mocksa, [2023]. — URL.: https://www.rosmedlib.ru. — Pesxum goctyna:
JUISL 3apPETHCTPUP. MOIb30BaTeNnel. — TeKCT : AIeKTPOHHBIH.

1.5. Bonbiias MeuIMHCKAss OMOIMOTEKA : AJIEKTPOHHO-OMOIMoTeyHas cuctema : caidt / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum moctyma: mis
3aperuCTpUp. MoJIb30BaTee. — TeKCT : 3JeKTPOHHBIN.

1.6. OBC Jlans : snekrpoHHo-OnbIMoTeyHas cuctema : caiit / OO0 ObC «Jlauby. — CaHKT-
[erepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum goctyma: miast 3aperducTpup.
N0JIb30BaTENEN. — TEKCT : 2JEKTPOHHBIN.

1.7. 3BC Znanium.com : 31eKTpoHHO-0nOMHoTeuHast cuctema : caiit / OO0 «3HaHHyM». -
Mockga, [2023]. - URL: http://znanium.com . — Pexxim gocTyma : 1uist 3aperucTpUp. MOJIb30BATEICH.
- Tekcr : 3MeKTPOHHBIN.

2. KoncyasranrIlatoc [DnexkTpoHHBIH pecypc]: cnpaBouyHas mnpaBoBas cuctema. / OO0
«KoncynbranT Ilmtoc» - Dnextpon. aas. - Mocksa : Koncynsrantllmtoc, [2023].

3. ba3bl 1aHHBIX NEPHOANMYECKUX U3IAHMIL:

3.1. eLIBRARY.RU: wnayunas snekrtpoHHas OuOmuoreka : caiit / OOO «HayuHnas
Onekrponnast bubmmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyma : st
aBTOpU3. NOJIb30BaTeNIeh. — TEKCT : ANEKTPOHHBIN

3.2. DnektponHas Oubnmoreka «M3marenpckoro noma «I'pebennukoB» (Grebinnikon) :
anextponHast oubmuoreka / OO0 NI «I'pebennnkon». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum moctyna : it aBropu3. mosb3oBareneit. — Tekcr
3JEKTPOHHBIN.

4. @enepajbHas rocylapcrBeHHasi uHpopMmamuonHasa cucremMa «HanuonaabHas
3J1eKTPOHHAs1 OMbJIHOTeKa» : deKTpoHHas oubnmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL.: https://H30.pd. — Pesxkum jgoctymna : aiis mosib3oBaTeliell HaydyHOW OMONMMOTEKH. — TeKCT :
3JIEKTPOHHBIN.

5. Poccwuiickoe oOpazoBanue : dheaepanpubiii mopran / yapenutenb OI'AY «DULTO». — URL:
http://www.edu.ru. — TekcT : 2IeKTPOHHBIH.

6. DnexTponnasi oudamoreynasi cucrema Yal'yV : monyns «OneKTpoHHass OMOIMOTEKa
ABUC Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyTA : JUIS TTOJIb30BaTeNed HaydHOU OMOIMOTEKH. — TEKCT : SIIEKTPOHHBIM.

Jomknocts cotpyannka YUTuT
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI:

AynuTopuH Ui BBIOJHEHHUS J1a00OpaTOPHBIX pabOT M MPAaKTUKYMOB, ISl POBEIACHUS
TEKYIIETr0 KOHTPOJIS U MPOMEXKYTOYHOMN aTTeCTaIUU.

AynuTOpHHM yYKOMIUIEKTOBAHBI ~CICIUATU3UPOBAHHONH MeOenblo, Y4eOHOW JTOCKOM.
[Tomemenust At CaMOCTOSITENIbHOM pabOThl  OCHAILEHBl KOMIIBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIIOUEHUsI K ceTH «/HTepHeT» M obecneueHreM J0CTyna K 3JIEKTPOHHON
nH(pOPMallMOHHO-00pa30BaTEebHON cpesie, 3JIEKTPOHHO-OubnmuoTeunoil cucreme. Ilepeuenn
000py0BaHHUsA, HCIIOJIIB3YEMOTO B Y4YEOHOM IIPOLIECCE, YKa3blBaeTCsl B COOTBETCTBUU CO
CBEJCHUSIMH O MaTepUaIbHO-TEXHUYECKOM OOECIeUeHUU U OCHAILEHHOCTH 00pa30BaTEIbHOIO
mporecca, pasMemeHHbIMH Ha odummansHoM caiite Yal'Y B pasgene «CBemeHust 00
00pa3oBaTeNbHON OpraHu3alum.

13. CHEHMAJIBHBIE YCJIOBUSA AJI51 OBYYAIOIUXCSA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS
B cinyyae HeoOXoguMocTH, oOydaroLMMcs M3 4YMClIa JIML C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (110 3asBJICHUIO0 OOYyYalOLIErocsi) MOTYT IpeLIaraTtbCsi OJIHU U3
CIIEAYIOUIMX BapUaHTOB BOCHPHUATHS HH(POpMALMU € YYETOM MX HHAMBUIYaIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JUIs JIMLL ¢ HApyIICHUSIMU 3pEHMs: B Ie4aTHOU hopMe yBeIHueHHbIM WpUPTOM; B hopme
DIIEKTPOHHOTO JIOKyMeHTa; B (Qopme aynuodaiina (mepeBox ydYeOHBIX MaTepUalIoOB B
ayauodopMmart); B nedaTHoW ¢opme Ha s3bike bpaiins; MHAMBHIyalbHbIE KOHCYJIbTALUU C
NpUBJICUYCHHEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYyJIbHBIC 331aHUSI M KOHCYJIbTALINH;

— JJIS JIUL C HAapyILIEHUsIMHU CTyXa: B Ie4aTHoH (opme; B popmMe 3JIeKTPOHHOTO IOKYMEHTA;
BUJACOMarCprajibl C CY6TI/ITpaMI/I; HHIWBHUIYaJIbHBIC KOHCyJbTalUU C MMPUBJICYCHUCM
CYpZIOTIepEeBOJUNKA; UHANBUIYAIbHbIE 3aJJaHNUS U KOHCYJIbTAllUY;

— JJIs JIALL C HapYLIEHUSIMU ONIOPHO-/IBUTaTENIbHOTO afapara: B neyaTHoi hoopme; B popme
3JIEKTPOHHOI'0 IOKYMEHTa; B (hopMe ayanodaiina; MHIUBUAyaTbHbIE 33/1aHUS U KOHCYJIbTALUHY;

B ciyuae HE0OX0IMMOCTH HCTIOB30BaHUS B y4€OHOM MPOIECCE YACTUIHO/UCKITIOUNTEIHHO
JMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOIOIUH, opranuzanus padots! [II1C ¢ obyqaromumucs
¢ OB3 u nHBanuAaMu npeaycMaTpuBaeTcs B AJIEKTPOHHOM MH(OpPMaIMOHHO-00pa30BaTeIbHON
cpefie ¢ Y4eTOM UX MHIUBHIYyaJbHBIX MCUXO(PHU3NUECKUX 0COOEHHOCTEH.
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