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MHUHHCTEPCTBO HAyKH U BbICIIEro oopazoBanus PO
VIbsHOBCKMI rocylapcTBEHHbIH YHHUBEPCHTET

dopma

® — Pabouast mporpamma JUCIUILIAHBL

1. HEJIU U 3AJJAYHN OCBOEHUA JUCIHUILJIMHbI

HeJII/l OCBOCHUA NUCHMUIIJIMHBI?

chopMUpOBaTh 3HAHUA W YMCHHS,

BKJIIOYAaromiue

0a30Bble HABBIKM IPOrPAMMHPOBAHUS;

c(hOpMHUPOBATH Y CTYJICHTOB COBPEMEHHBIC MTPEICTABICHHS O BO3MOXXHOCTSAX U MIPEUMYIIECTBAX

UH(POPMATH3AIMU B TPOPECCHOHATBHON AESATEIHLHOCTH.

33[[3‘-]1/1 OCBOCHUA NTUCHUIIJIMHBI:

HAaY4YHUTHECA IPOCKTUPOBATH U pa3pa6aTBIBaTB IIPUIIOKCHU A, UCIIOJIb3Ys 0a30BbIe BOBMOKHOCTH S3bIKa

nporpamMmmupoBanus Python.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII

Hucnummnaa «OcHOBBI TporpaMMupoBanus Ha Python» otHocutest k wncny muctmmmH 610ka b1.0.1,
MpeHa3HAYeHHOTo JUIsl CTyJIeHTOB, oOydaromuxcs no HampaeneHuto: 42.03.01 Pexnama u cBsizu ¢

00LLIECTBEHHOCTHIO.

B mpornecce m3yuenus qucuuIiHbl popmupyrotes kommerenmun: LK-1, TIK-2.

OcHOBHBIE NOJIOXKEHUS TUCLUUIUIMHBI HCIIOJIB3YIOTCS B JalbHEUILIEM IPU U3yYEHUU TAKUX AUCLIUAIIINH
Kak: TexXHOJOrMM W MpOAYKThl LU(poBOi s3koHOMUKHM, [Ipeanumniomuas mnpaktuka, I[logroroBka k
MPOIIEelype 3alUThI U 3alUTa BHITYCKHOHN KBaJIM(UKAITMOHHONW pabOTHI.

3. HEPEUEHD IIVIAHUPYEMBIX PE3YJBbBTATOB OBYUYEHUS MO JUCHUIIJIUHE,
COOTHECEHHBIX C IIJIAHUPYEMBIMHU PE3YJBTATAMU OCBOEHHSI OCHOBHOM
IMPO®ECCUHOHAJIBHOM OBPA3OBATEJBHOMN MPOI'PAMMBbBI

Koa n HauMeHOBaHUe peau3yeMoil KOMIETeHINH

IlepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs 110
AUCHUIINHE (MOIYJII0), COOTHECEHHBIX €
HHAUKATOPAMM JOCTHKEHUSI KOMIIETEHINA

LIK-2 Criocoben paspabarsiBaTh porpaMMel Ha s3sike Python
JUISL UCIIOJBb30BaHUsL B cdepe cBoel mpodeccruoHaIbHOI
JICATEIBHOCTH

3HATD!

OCHOBHBIC TIOHATHS sI3bIKa IporpammupoBaHus Python,

METOAbI ONMMUCAaHUA CTPYKTYP HdaHHBIX M KJAaCChbl 3ajad,

(bopmynupyembIx H peraeMbix Ha Python

yMeTh:

paspabaTbiBaTh HporpamMbl Ha si3bike Python, mpumensTs
U3y4EHHbIE METOJbI U CTPYKTYPHI JaHHBIX B COOTBETCTBHU C
TEXHOJIOTHEH Pa3padoTKH MPOTpaMM

BJIA/IeTh!

HaBbIKaMU pa3pa60T1<1/1, OTJIAIKH U TCCTUPOBAHUA IIPOrpaMm
Ha s3pike Python s wcnonb3oBanus B cdepe cBoeit

npo¢hecCHOHANEHOH NeTeTbHOCTH

LK-1 Crocoben ucnonb3oBaTh HHHOBALIMOHHBIE MPOIYKTHI
TEXHOJIOTHH, aHAJIN3UPOBATh JAaHHBIE U NPUMEHSITh METO/IbI
HCKYCCTBEHHOT'O MHTEJUICKTA

3HATD.
3HaeT  METOJbI
TEXHOJIOTHH,

CKBO3HBIX  IH(POBBIX
cbopa,

CTPYKTYPHPOBAHHUS, aHAIU3a JAHHBIX JUI OCTPOEHUS HOBBIX

MNPUMCHCHUA

MCTOObI n TCXHOJIOTUH
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MHUHHCTEPCTBO HAyKH U BbICIIEro oopazoBanus PO dopma
VIbsHOBCKMI rocylapcTBEHHbIH YHHUBEPCHTET

® — Pabouast mporpamma JUCIUILIAHBL

Koa n HamMeHOBaHUe peaju3yeMoil KOMIETeHIHH IlepedyeHb MIAHUPYEMBIX Pe3yJIHTATOB 00yUYEeHUSI 1O
AMCHUILINHE (MOIYJII0), COOTHECEHHBIX C
MHINKATOPAMH JOCTHKEHUS KOMIIeTeHIIH I

OpraHHU3aLMOHHBIX U YIPABICHYECKUX MOJAENEH, NPOLYKTOB U
CEpPBHCOB

YMeThb!

YMmeer B chaydae BbIOOpa MEXIy IEpPCIIEKTHBHBIMH
WHHOBAllMOHHBIMA ¥ YCTapeBUIMMHU TOAXOJAMHU JIETKO
BbIOMpaTh HOBBIE HAEH M METOAbl W NPEeANPUHUMATH
KOHKpETHbIE JeHCTBUS Uil TeHepauul M peau3aluu
WHHOBAIIMOHHBIX MJIEH U MOAXO0JI0B, YMETh aHAJM3UPOBATH,
CHUHTE3UPOBAaTh W OLEHUBATh MH()OPMALHMIO ISl TPUHATHUS
pelIeHni U peann3anny CBOUX JAEUCTBUIN

BJIAJ1eTh:

HaBbIKAMH W3MEHEHMs pEHICHWH NpU HaJIUMYUH HOBBIX
apryMEHTOB HJIM [POW3OLIENNIMX HM3MEHEHHH, BIAJCTh
TEXHOJIOTHSIMU YIIPABICHHUS IOJIHBIM JKU3HEHHBIM IHKIIOM
JTAaHHBIX

4. OBIIAA TPYAOEMKOCTb JUCHUIIJINHBI
O0beM TUCOUIJIMHBI B 3a4eTHBIX equHnnax (scero): 2 3ET
O0BbeM TMCHUIIMHBI 0 BHIaM yue0Hoii padoTsl (B yacax): 72 yaca

dopma oOydeHHs: 3a04HAs

Bup yueoHo¥ padoThl KoanuectBo yacos (popma o0ydyeHHs 32a04HAasA)
Bcero nmo niiany B T.4. mo cemecTpam
4
1 2 3
KonraxThas pabota 00y4aromuxcs ¢ 4 4

npernojaBareieM B cooTBeTcTBUU ¢ YII

AyIUTOpHBIE 3aHATHS: 4 4

Jlekiumn 2 2

CeMuHapBI ¥ IPAKTUUECKUE 3aHATHUSL - -

JlabopaTopHbIe pabOThI, TPAKTHKYMBI 2 2
CamocrosTenpHas paboTa 64 64
DopmMa TEKYILEro KOHTPOJIS 3HAHUH U TectupoBanue TectupoBanne

KOHTPOJISI CAMOCTOSTEIBHOM paboThL:
TECTHPOBaHKE, KOHTP. paborTa,
KOJJIOKBUYM, pedepat u ap. (He MeHee
2 BUJIOB)

Kypcosas pabora - -

Buisl MpOMEKYTOYHON aTTeCTaIMH 3auer (4) 3auer
(3K3aMeH, 3a4eT)

Bcero yacoB 1o JUCIUILUIMHE 72 72
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dopma 00yueHus: ouHas

Bupn yyeOHoii padoThI

KoauvecTtBo yacoB ((popMa o0yueHHs QUHAS)

Bcero no niany

B 1.4. mo ceMecTpam

4
1 2 3

KonraktHast pabota 00ydaromumxcs ¢ 32 32
npernogaBareseM B cooTBeTcTBUH ¢ YII

AyIUTOpHBIC 3aHSTHUS: 32 32

Jlexunu 16 16

CeMHHapHl M TPAKTUIECKHE 3aHATHS - -
JlabopaTopHble pabOThI, IPAKTUKYMbI 16 16
CamocrostenbHas pabora 40 40

Dopma TEKYILEro KOHTPOJIS 3HaHUH U TectupoBanue TectupoBanue
KOHTPOJISI CAMOCTOSITEIEHON PaboOTHI:

TECTHPOBaHHE, KOHTP. paboTa,

KOJIJIOKBUYM, pedepat u jp. (He MeHee

2 BUJIOB)

Kypcosas pabora - -

Buisl mpomexxyToYHOM aTTecTaIin 3auért 3auér
(’K3aMeH, 3a4eT)

Bcero 4acoB 1o JUCHUIIIINHE 72 72

Conep:kaHue IMCOUIJIMHBI. Pacnpenesenne 4yacoB mo TeMaM U BHAaM y4eOHOI padoTsl

dopma oOyueHus: 3a09Hast

HazBanmne Bcero Buabl yueOHBbIX 3aHATHI dopma
pasjiesioB TeKyllero
oY AyIUTOpHBIEC 3aHATHSA 3aHATHSA B Camocros KOHTpOJISI
HHTEPaKTH TeJlbHAs -
3HAHUH
Jlekuun IpakTnye JlaGopaTo T paGota
cKHe pHBbIE dopme
3aHATHS, padoThl, It
CeMHHapBbI PAKTHKYM
bl
1 2 3 4 5 7 8
Paznea 1. Cpena pa3paéorku Python
Tema 1.1. 35 0.5 0 0 3 Tecruposa
S3bIK IpOTp HUe
aMMUpPOBaH
ust Python.
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HasBanmne Bcero Buabl yueOHbIX 3aHATHH dopma
pa3zeyion TeKYIEero
e AyIUTOPHBbIE 3aHATHA 3aHATHSA B Camocros KOHTpOJISI
HHTEPAKTH TeJbHas -
3HAHMI
Jlexnun IpakTHye JlaGopaTo BHOG paGora
cKue pHBIE dopme
3aHATHS, padoThl, It
CeMUHAPBI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Ob6nactu
pUMEHEHH
s
Tema 1.2. 4.5 0.5 0 0 0 4 Tectupora
OcHoOBHBIE HUE
THIIBI
JTaHHBIX
Tema 1.3. 3.3 0.3 0 0 0 3 Tectupora
Bcerpoennst HUe
¢ GyHKIUN
U METO/JIbI
U1 paboThI
C YUCIIaMH
Tema 1.4. 4.3 0.3 0 0 0 4 Tectupora
CTpoKOBBIi HUE
THIT JIQHHBIX
Pa3nes 2. Anroputm. Tunbl a1ropuTMoB
Tema 2.1. 4.8 0.3 0 0.5 0 4 Tectuposa
[Tonstue HUE
anropurMa.
Tunst
ITOPUTMOB
Tema 2.2. 4.6 0.1 0 0.5 0 4 Tectuposa
Huknuaeck HUE
uit
ITOPUTM
Pa3gexn 3. Otiiagka nporpammel. O6padoTka nckiarodenuii B Python
Tema 3.1. 4 0 0 0 0 4 Tectuposa
Otnaznka HUe
POrpaMMBbI
Tema 3.2. 4 0 0 0 0 4 Tecruposa
Pa3pabotka HHUE
anropurMa
C y4eTOM
o1muboK
BBITIOJIHEHU
s
Paznen 4. ®ynxunu. Moayan. Cozganue co0CTBEeHHBIX PyHKIMT
Tema 4.1. 45 0 0 0.5 0 4 Tectuposa
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HasBanmne Bcero Buabl yueOHbIX 3aHATHH dopma
pa3zeyion TeKYIEero
e AyIUTOPHBbIE 3aHATHA 3aHATHSA B Camocros KOHTpOJISI
HHTEPAKTH TeJbHas -
3HAHMI
Jlexnun IpakTHye JlaGopaTo BHOG paGora
cKue pHBIE dopme
3aHATHS, padoThl, It
CeMUHAPBI PAKTHKYM
bl
1 2 3 4 5 6 7 8
[onsTHe HUE
GbyHKIUH
Tema 4.2. 4.5 0 0 0.5 0 4 Tectupora
Coznanue HUE
CoOCTBEHHBI
X QYHKIHH
Pa3nea 5. Ctpoku. Cnucku. Cioapu. Koprexn
Tema 5.1. 4 0 0 0 0 4 Tectupora
Crtpoku. HUE
Crucku
Tema 5.2. 4 0 0 0 0 4 Tectupora
CrnoBapu. HUE
Koprexn
Pa3znen 6. @ail10BbIi BBOJA-BbIBO/
Tema 6.1. 4 0 0 0 0 4 Tectuposa
Pabota ¢ HHE
¢aitnamu
Pa3nen 7. OcHOBBI 00beKTHO-OPHEHTHPOBAHHOI0 MPOTPAMMHIPOBAHUS
Tema 7.1. 4 0 0 0 0 4 Tectuposa
OCHOBEHI 00 HUE
'bEKTHO-OPHU
EHTHPOBaHH
oro
moJIxo1a
Pazgen 8. [Ipumenenne Python B mckyccrBeHHOM MHTEJLIIEKTE
Tema 8.1. 5 0 0 0 0 5 Tecruposa
Beenenue B HHE
MAaIllMHHOE
oOyueHue ¢
Python
Tema 8.2. 5 0 0 0 0 5 Tecruposa
O6paboTtka HUE
€CTECTBCHH
Oro s3bIKa
(NLP) ¢
Python
HTroro 68 2 0 2 0 64
MOJIeKUT
H3YYEHHUI0
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4.3. Coaep:xkaHue TMCHMILIMHBI. Pacnipeaesienne yacoB mo TeMaM M BHAaM Y4eOHOI padoThl

dopma 00ydeHHUs: OUHAs

HazBanmue Bcero Buabl yueOHbIX 3aHATHIH dopma
pasjieioB TeKyllero
e AyIUTOPHBbIE 3aHATHA 3aHATHSA B Camocros KOHTpOJIsI
HHTEPAKTH TeJIbHAs .
Jlexuun Ipaktuue | JlaGoparto BHOI e SHaHHH
cKHe pHbIe dopme
3aHATHSA, padoThl, I
CceMHHApPbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Pasgen 1. Cpena paspa6orku Python
Tema 1.1. 3 1 0 0 0 2 TectupoBa
S3bIK IpOrp HUe
aMMHUpPOBaH
ust Python.
Ob6nactu
IpUMEHEeHN
S
Tema 1.2. 3 1 0 0 0 2 TectupoBa
OcHOBHBIC HUe
THIIBI
JTAaHHBIX
Tema 1.3. 3 1 0 0 0 2 Tectuposa
Bcerpoennst HUe
¢ hyHKIUN
1 METOJIBI
TS paboThI
C YHCIIaMH
Tema 1.4. 4 1 0 0 0 3 Tectuposa
CTpOKOBBII HUe
THI JaHHBIX
Pa3nes 2. Anroputm. Tunbl a1ropuTMoB
Tema 2.1. 6 1 0 2 0 3 Tectupora
[TonsTHe HUe
aNropuTM™Ma.
Tunst
ANrOPUTMOB
Tema 2.2. 6 1 0 2 0 3 Tecruposa
Huxmmaeck HHE
uit
ANrOPUTM
Paznen 3. OTaaaka nporpammbl. O6pa6oTka ucKI0YeHui B Python
Tema 3.1. 3 1 0 0 0 2 Tectuposa
OTtnanka HHUE
HPOrPaMMbI
Tema 3.2. 3 1 0 0 0 2 Tectuposa
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HasBanmne Bcero Buabl yueOHbIX 3aHATHH dopma
pasjieiioB TeKYIEero
e AyIUTOPHBbIE 3aHATHA 3aHATHSA B Camocros KOHTpOJISI
HHTEPAKTH TeJbHas -
3HAHMI
Jlexnun IpakTHye JlaGopaTo BHOG paGora
cKue pPHbIE dopme
3aHATHS, padoThl, It
CeMUHAPBI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Pazpabotka HUE
ajnropurMa
C y4eToM
ommboK
BBITIOJIHEHU
s
Pa3nea 4. ®ynknuu. Moaynau. Co3nanue coocTBeHHbIX pyHKIMi
Tema 4.1. 6 1 0 2 0 3 Tectupora
[TonsTue HUE
GbyHKIUH
Tema 4.2. 5 1 0 1 0 3 Tectupora
Cosznanue HUE
COOCTBEHHEI
X pyHKUIMN
Pa3nea 5. Ctpoku. Cnucku. Ciaoapu. Koprexnu
Tema 5.1. 6 1 0 2 0 3 Tectuposa
Ctpoku. HHE
Crucku
Tema 5.2. 6 1 0 2 0 3 Tectuposa
CrnoBapu. HHE
Koprexn
Pa3gen 6. ®aitj1oBbIii BBOA-BLIBOI
Tema 6.1. 6 1 0 2 0 3 Tectuposa
Pabora ¢ HUE
daitnamu
Pa3gen 7. OcHOBBI 00bEKTHO-OPHMEHTHPOBAHHOTO MPOrPAMMHPOBAHUS
Tema 7.1. 5 1 0 1 0 3 Tecruposa
OCHOBEI 00 HUE
'bEKTHO-OPHU
€HTHPOBaHH
oro
nojxona
Paznen 8. Ipumenenne Python B HckyccTBEeHHOM MHTEJLJIEKTe
Tema 8.1. 5 1 0 1 0 3 Tecruposa
Beenenue B HUE
MaIllMHHOE
oOyueHue ¢
Python
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MHUHHCTEPCTBO HAyKH U BbICIIEro oopazoBanus PO dopma
VIbsHOBCKMI rocylapcTBEHHbIH YHHUBEPCHTET
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HasBanmne Bcero Bujbl yueOHbIX 3aHATHI dopma
pa3jieJioB TeKYIEero
e AyIUTOPHBbIE 3aHATHSA 3aHATHSA B Camocros KOHTpOJISI
MHTEPAKTH TeJIbHasA -
3HAHUH
Jlexnun IpakTuue JlaGopaTo BHOG paGora
CKHe pHbIE (l)OpMe
3aHATHUA, paﬁOTbl, 1
ceMHHApPbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Tema 8.2. 2 1 0 1 0 0 Tectuposa
O6pabotka HUE
C€CTCCTBCHH
Oro si3bIKa
(NLP) ¢
Python
Hroro 72 16 0 16 0 40
MOJICKUT
H3Y4YCHHIO

COAEPXKXAHUE JUCHUIIJIUHBI
Pa3nen 1. Cpena pa3spadorku Python

Tema 1.1. SI3pik mporpammupoBanust Python. O6iacTu npuMeHeHus

SA3pik nporpammupoBanust Python. O6mactu npumenenusi. JlocromHcrBa U Henoctatku. Obnactu
npuMeHeHus. MHrepakTuBHBIA pexxuM. OduumaneHbiii calT a3pika Python. Pa6ora B IDLE Python.
3amyck/ocTaHOBKa CKpUNTOB Ha si3bike Python. CTuie HamMcaHust KoAa: OTCTYIBI, 0a30BbIil CHHTAKCHUC.
HMena mepeMeHHBIX, JJUHA CTPOKU. PexomeHnanuu mo co3fgaHHi0 MMEH IepeMeHHbIX. KirtoueBble
(cnyxeOHbIe) cioBa. [IepBast mporpamma. CooO1IEeHHS HHTEpIPETATOpA.

Tema 1.2. OcHOBHBIE THIIBI JaHHBIX

OcHoBHble THUMBI JaHHBIX. OCOOEHHOCTH ONEpPUpPOBaHUS NaHHBIMH B si3blke Python. IlepemenHsle,
COOTHOIIICHUE MMEHU IMEPEMEHHOM CO 3HAYEHHWEM B MaMATH KOMIIbIOTEpA. UMCIOBBIE THUIBI TAHHBIX.
[Ipeobpa3oBanus YrcIOBBIX TUIIOB. OCHOBHBIE ONEPaAIlMU C YUCIOBBIMU JaHHBIMHU.

Tema 1.3. BcrpoeHHble GQyHKIMM M METO/bI VISl PA00THI ¢ YU CJIAMU

Bcerpoennbie ¢pyaknmm s3pika Python mis paGoTel ¢ 4MCIOBBIMEU JTaHHBIMU. BBOI/BBIBOJ] YHCITIOBBIX
naHHbIX. OrpaHUYCHUE TOYHOCTH BBIYUCIICHHI TpU padote ¢ BerectBeHHbIMU (float) Tumom naHHBIX.

Tema 1.4. CTPOKOBBIii THII TaHHBIX
Crpoxku. CkienBanue cTpok. Jlornueckuii tun ganusix. [IpuHnun BeickassiBanuil. bazossie onepainyu

N, NJIA, HE. Ilpumepsl MCnoONb30BaHUS JIOTMYECKUX onepanuil. B3anMoaencTBue ¢ 4HMCIOBBIMH U
CTPOKOBBIMU THUIIAMM JaHHBIX. BUTOBBIE OnEepanuu.
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Paznen 2. Aaroputm. Tunsl ajJropurmMoB

Tema 2.1. IlousaTue anropurma. THnbl aJropuTMoOB

Onwucanue 3a1a4u B BUAe anroputma. Jluneinsiit anroput™. biok-cxemsl. Oneparops! 11t paboThI ¢
IIOCJIE0BATENBHOCTHIO. [IpropuTeT BbINOMHEHUS oneparopos. IIporpaMMupoBanne pa3BeTBIAIOIUXCS
MPOIIECCOB. AJITOPUTMBI C BETBJICHUEM. YCIOBHBIM omnepaTop. CHHTAaKCHC YCJIOBHOTO OIEparopa.
Brnoxennsbie ycinosus. MHokecTBeHHBIE yCinoBHs. CioxkHbIe ycinoBus. DOpMyIHpOBKa YCIOBHUM.

Tema 2.2. Hukauvyeckuii aJropuTm

[ukn for, cunrakcuc. @ynkims range(). Komanasr break u continue. Bnoxxennsie mukisl for. Pemenne
3aia4d ¢ nomortnpio 1ukia for. Hukn while Lukasl ¢ npenycnoBuem u nocrycinoueM. Cuntakcuc. CueTynk
ureparmid. Komanaer break u continue. BiioskeHHble nukibl. beckoHewHbld kit @opMyITHUpOBKa YCIOBHS.
Pemenue 3amay ¢ ncnons3oBanueM mukios While.

Paznen 3. Otiaaka nporpamMbl. O6padoTka uckiaoueHuii B Python

Tema 3.1. OTi1aAKa MPOrpaMMBbI

Otnaaka mporpamMM. Tumbl omMOOK: CHHTAKCUYECKHE, OLIMOKHM BBIIOJHEHUS, CEMAHTHUYECKHUE.
Vcnonp30BaHne HCKIIOYEHUH Ui O0OpaOOTKM OMIMOOK BBHIMOJHEHHS 0€3 aBapUWHOTO 3aBEPIICHHS
IPOrpaMMBl.

Tema 3.2. Pa3zpaboTka aJiropuT™Ma ¢ y4eTOM OIIHOOK BbITIOJTHEHUSA

CooOuienus uaTeprperaropa o6 omunokax. [lonck nokymenTtanuu no omubdkam. OTiaagKa mporpaMMbl
C CEMaHTUYECKUMU OMIMOKaMH: DKCIIepUMEHTaNIbHAs OTJIa/IKa, CO3/JaHNE KOHTPOJIbHBIX METOK.

Paznen 4. ®ynkuuu. Moayau. Cozganue co0cTBeHHbIX QyHKIMH

Tema 4.1. IlonsiTne pyHKUMH

Haznauenue pynkuuu. Betpoennsie dynkiuu. Bei3oB cpaBku no ¢pyHKIusSM. Bectpoennbie Moy,
Ha3HaueHue. Bp30oB cmpaBku mo moaynsM. Marematudeckue ¢yHkuuu. [lomkmodenne monynedt. Momyib
Math. Mcnonb3oBanue pynkmumii moaysast Math ms perrenunst MaremMaTnyeckux 3a1ad.

Tema 4.2. Co3naHue coOCTBEHHBIX (PYHKIUIT
Hcnonb3oBanue coOCTBeHHBIX (pyHKIUH. [TlapameTpsl u aprymenTs! QyHKIM. JIokanpHbIe MapaMeTpsl
U nepeMeHHble. Bo3Bparaemoe 3HaueHne. O0nacTb BUAMMOCTU NepeMeHHBIX. Mcnonp3oBaHue (QyHKIMHA B

nporpammax. Co3aanue coocTBeHHBIX Moyiaeit. Moaynmu NumPy, matplotlib, tkinter.

Pazgea 5. Crpoku. Cnucku. Ciopapu. Kopresxu

Tema 5.1. Ctpoku. Cnucku
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Crpoku. @ynaknus len. Ilepedop snementoB ctpoku. Cpesbl cTpok. [Touck. [Toacuer. MeToasl CTpoOK.
CpaBuenue ctpok. Pabora ¢ TekctoBbiMu (aiinamu. Criricku. [lepebop snemenToB cnucka. Oneparuu co
cruckamu. Cpesbl ciickoB. MeTo el criuckoB. OToOpakeHue, QrIbTpalis U COKpaIieHue.

Tema 5.2. CnoBapu. Koprexu

CnoBapu kak cyetuuku. [lukier u cioBapu. OOparnbpiii mouck. CioBapu W crucku. ['mobOanbHbIE
nepeMmeHHble. Koprexu u onepanuu npucBanBaHus. KopTexxn B KauecTBE BO3BPALAEMOr0 3HAYEHUS.
Koprexu ¢ nepemeHHbIM ynciioM aprymeHToB. Crivcku u koprexu. CnoBapu u Koprexu. CpaBHEHHE
koprexeil. [locaenoBareIbHOCTH TOCIIEI0BATEIbHOCTEM.

Pa3nen 6. ®aitjioBLI BBOI-BBIBO/

Tema 6.1. PaGora ¢ paiiiamu

OtkpeiTue ¢aiina. Urenue ¢aiina. TexcroBele n OuHapHbIie (aiinel. 3anuch B Qaitn. ba3bl JaHHBIX.
Cepunanuzanus. Jlecepuanuzanus. Konserieps

Pa3nen 7. OcHOBBI 00bEeKTHO-OPHMEHTHPOBAHHOTO IPOrPAMMHUPOBAHUS

Tema 7.1. OcHOBBI 00bEKTHO-OPUEHTHUPOBAHHOI'O MOIX0AA

OO0bexThl B peaabHOM Mupe, 00bekThl B Python. O0bekT, atpulyTthl, MeToabl. Co3aanue 0OBEKTOB.
[Tpumeps! knacca. [TomumopdusM u HaciemoBaHHE. DK3EMIUIAPHI KJIacca B KA4eCTBE BO3BPAIIAEMOTO
3HaueHus. Vcrnonp30BaHue KJIacCoB B MPOTrpaMMax.

Pa3nen 8. [Ipumenenne Python B mCKycCTBEHHOM HHTEJLJIEKTE

Tema 8.1. BBeieHue B MamimHHOe 00y4eHnue ¢ Python

Tunbl 3a7a4 MamIMHHOTO OOydYeHHUs: KiaccupuKanus, perpeccusi, kinactepusanus. OCHOBHBIE
aNTOPUTMbI MALIMHHOTO OOYy4eHUs: JMHEHHas perpeccus, JOrucTUYecKas perpeccus, Meron k-Ommxaimmx
coceieil, IepeBbsl PEIICHHI, METO] OTTIOPHBIX BEKTOPOB. bubiaunoreku Python mis MamiaHOTO 00yUeHHMS:
Scikit-learn, TensorFlow, PyTorch.
Tema 8.2. O6pa6oTka ectectBeHHOT0 si3bika (NLP) ¢ Python

Beenenne B NLP: OcHoBHble 3aaun NLP: oOpaboTka TekcTa, mepeBoji, u3BJieyeHne HHPpOpMaIuy, yar-

ootel. [IpenBaputensHas o0paboTka TekcTa: TOKeHM3AIMs, JEMMATH3aIlUsI, CTEMHUHT, YAAJICHHE CTOI-CIIOB.
Bekropnoe npezcrasienue cios: Word2Vec, GloVe, FastText.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHX 3AHATUI

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMbI
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Jluneiinple anroputmbl. OCOOEHHOCTH MOAKIIOYEHHS U MCIOJIb30BaHHUSA MOAYJIEH.

Ilenu: MONMy4YNUTh HABBIKM BBOJUTH U BBIBOJUTH JaHHBIE, CO3[aBaTh NEPEMEHHbBIC U BBIIOJIHSATH
apuMeTHYecKue OneparmH.

Copepxxanue: Hanucatbh nporpammy Juis pacdera 1o 3agaHHeIM (opmyiam. IIpeaBaputenbHO HOATOTOBUTh
TECTOBBIC IPUMEPHI B Tabmuie excel.

Pesynprarsl: Hanucars nporpammy s pacueta 1no ¢gopmyiie. [1oaroroButs He MeHee TPEX TECTOBBIX
IPUMEPOB.

Ccsuika: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

PazBeTBIstromumecs mpoueccsl

Llenu: mosTy4nTh HABBIK PAOOTHI C YCIIOBHBIMU OTIEpaTOpaMu Ha si3bike Python.

Copepxanue: Hamucats mporpammy Juisi pacuera mo 3aganHeiM (Gopmyiam. IIpeaBaputenbHO MOATOTOBUTh
TECTOBBIE IPUMEPHI B Tabmuie excel.

Pesynprarsl: Hanucars nporpammy st pacueta 1no ¢gopmyie. [1oaroroButs He MeHee TPEX TECTOBBIX
IPUMEPOB.

Ccouika: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

Opranusanus HUKIOB

Llenu: HaBBIK UCIIOIB30BAHMSI ONIEPATOPOB IIMKJIA Ha si3bIKe Python

Copepxanune: Hammcats mporpammy Juisi pacuera 1o 3agaHHeiM (Gopmyiam. [IpeaBapuTenbHO TOATOTOBUTH
TECTOBBIE IpUMEPHI B Tabuie excel.

Pesynprarel: Hanmucats mporpammy aist pacueta o ¢gopmyse. [ToaroroButs He MeHee TPEX TECTOBBIX
IPUMEPOB.

Ccouika: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

Pabota co ctpokamu

Llenu: M3y4nTh BO3MOXKHOCTH si3bIKa Python mist paboTei co cTpokamu

Conepxxanue: Hanucatbs nporpammy Juisi pacuera 1o 3agaHHbIM (opmyiam. IIpeaBaputenbHO MOATOTOBUTh
TECTOBBIE IpUMEPHI B Tabuie excel.

Pesynprarer: Hamucatrs mporpammy st pacueta o gopmyse. [ToaroToButh He MeHee TPEX TECTOBBIX
PUMEPOB.

Ccsinka: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

OnHOMEpHBIE MACCHBBI

Henu: Hanucarey mporpamMMmy ajis pacuera mo 3aAaHHbIM ¢opMmynaM. I[IpenBapuTenbHO MOATOTOBUTH
TECTOBBIE IpUMEPHI B Tabuie excel.

Conepxanune: Hammcats mporpammy Juisi pacuera 1o 3agaHHeiM (Gopmyiam. [IpeaBapuTen-HO TOATOTOBUT
TECTOBBbIE IpUMEPHI B Tabmuie excel.

Pesynprarer: Hammucatre mporpammy mist pacueta mo gopmysie. [ToaroToButh He MeHee TPEX TECTOBBIX
IPUMEPOB.

Ccsinka: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

JIByMepHbIe MacCHUBBI U ()YHKIIUU

Lemu: nate cTyaeHTaM MPAKTUYECKHA HABBIK B HAITMCAHUH TIPOTPaMM 00pabOTKH IBYyMEPHBIX MACCHBOB C
UCIOJIb30BaHUEM (DYHKITHIA.

Conepxanue: HamcaTh mporpaMmy Juis pacyera 1o 3aaHHbIM (opmynam. IpenBapurenbHo MOATOTOBUTH
TECTOBbIE IPUMeEpHI B TabuIe excel.

Pesynprarel: Hanmucars mporpammy st pacueta 1o ¢gopmyne. [ToaroroButs He MeHee TPEX TECTOBBIX
TIPUMEPOB.

Ccoinka: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

Qaitnbl
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[enu: nate cTyeHTaM NMPAKTUYECKUI HABBIK B HAIMMCAHUM MIPOTPaMM, B KOTOPBIX BBIOJIHAIOTCS ONEpaLuu
C TEKCTOBBIMH (pailiaMu — YTeHUe, 3aMucCh

Conepxanue: HamcaTh mporpaMmy Juis pacuera o 3aiaHHeiM (opmynam. [IpenBapurenbHO MOATOTOBUTH
TECTOBbIE IpUMeEpHI B TabuIe excel.

Pesynbrarer: Hammcars nporpammy aiist pacueta mo ¢opmyiie. [loaroTroBuTh He MeHEe TPEX TECTOBBIX
MIPUMEPOB.

Ccputka:  http://lib.ulsu.ru/MegaPro/Download/MObject/15009

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHbBIX PABOT, PE®EPATOB

Jlanublii BuJ paboTel He mpeaycMotper YL

9. HEPEYEHDBb BOITPOCOB K 3AYETY

1. Kakue npasmia popmatupoBanus koaa B Python ucrnons3yroTes 1uist 00ecrieueHns ero YNTaeMOCTH
(OTCTYIBI, JUIMHA CTPOKU, KOMMEHTApUN)?

2. Kak mOKyMEHTHpOBAaTh CBOH KOJ, 4TOOBI OH OBUI TIOHATEH HE TOJBKO BaM, HO W JPYTHM
pazpaboTuukam?

3. Kakue xiouessie cioBa B Python el ucnonbesyere B cBoeit GyHKIUU?

4. OOBSCHHUTD, KaK paboTaeT MEXaHW3M MPHUCBOCHMUS 3HAa4YeHHUs nepemeHHoi B Python. Uro mpoucxomut
B MaMsATH KOMIIbIOTEpA, KOrJa Mbl MpPUCBaWBaeM 3HaueHuWe nepeMenHou a uumciay 10? Kak Python
pasnnyaeT UMeHa ePEeMEHHbIX U (DAaKTUYECKNE 3HAYEHUSI B TaMsITh?

5. B uem pasuuma Mexnay menbiMa uuciaamu (int), uumcmamu ¢ maBaromiei Toukoit (float) u
KoMIUIeKCHbIMU yncinamu  (complex) B Python? TlpuBemute mnpumMepbl Kona, JEMOHCTPHPYIOIIHE
npeoOpa3oBaHUe OTHOTO YKCIOBOTO THIIA B APYTOi.

6. Hammucath nporpammy Ha Python, koTopas 3ampamimBaet y mojib30BaTes ABa IEIbIX YKCIa, 8 3aTeM
BBIUUCIISIET UX CYMMY, Pa3HOCTb, IPOM3BeAeHNE 1 yacTHOe. OPOPMHUTH KO C IOMOIIbI0 KOMMEHTapHUEB,
OOBSACHSIONINX, YTO JIeJaeT KaKJasi CTPOKa MpOTrpamMMBbl.

7. Tlepeuncnuth 5 BcTpoeHHBIX (QyHKIMiA Python, KoTOpbie Mmone3Hbl sl pabOTHI C YHCIOBBIMU
TaHHBIMHU. J[7s Kaxmaol (QyHKIMUW TpUBEIUTE TpPHUMEpP €€ HCIOJIb30BaHWA. B yem mpemmyiiecTa
UCTIONIb30BAHUS BCTPOSHHBIX (DYHKIMI MO CPABHEHMIO C HATIMCAHUEM COOCTBEHHOTO KOJA ISl BBITIONHEHUS
ATUX ornepanui?

8. Hammucate nmporpammy Ha Python, koTopas 3anpaimBaet y OJIb30BaTes 1Ba BEIIECTBEHHBIX YUCIa
(float) ¢ momourpto pyHKIMM input(), 3aTeM BBIYHCISAET MX CYMMY U BBIBOJUT PE3YyJibTaT Ha JKpaH C
nomouipio ¢yHkiuu print(). YOeauTech, 4To BBEIEHHBIE MOJB30BAaTEIEM 3HAYEHHS MPeoOpa3yroTcs B
BEUICCTBEHHBI THUIl JAHHBIX NEpE] BbIYMCICHUSAMU. Kak NpoBEpUTh, UTO pPE3yJabTaT BBIYMCICHUI
0TOOpaxkaercs ¢ 10CTaTOYHOU TOUHOCTHIO?
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9. OOBsiCHHUTE, B YEM 3aKIOYAETCs MPOOJIeMa TOYHOCTH BBIYMCICHHUM C BENIECTBEHHBIMH YHMCIIAMH
(float) B Python? IlpuBectn mnpuMep, KOTOPBI HILIIOCTPHPYET 5Ty mpobdiaemy. Kak MOXHO
MHHAMH3HPOBATH €€ BIMSHUE HA PE3YJIbTAThl BEIYUCICHUM.

10. OOBsACHHUTD, KaK pabOTAIOT ONEPAIIiH CKIIEHBaHuUs CTPOK B Python ¢ ncrosp3oBanuem omneparopa +
u meroza join(). [lpuBectu mpumep, Te A CKICHUBAHUS HCIIONB3YETCS CIHCOK CTPOK, U Pe3yibTar
[OJIy4YaeTCs pa3HbIi pu IpuMeHeHuu + u join().

11. HanmcaTb mporpamMmy, KOTOpas 3alpalidBacT y MOJb30BATENs €ro UMsl U BO3pAcT, a 3aTeM BBIBOAUT
Ha 9KpaH cooOmieHue "Bame wms: [ums], Bam Bo3pacT: [Bo3pact]". B mporpamme ucnoisb3yiite
JIOTHUYECKOE BBIPAYKEHHE, KOTOPOE MPOBEPSIET, SIBJISCTCS JIM BO3PACT NoJb3oBarens oonbmum 18. Ecnu na,
no06aBbTe B coodOIIenue Gppasy "Bbl coBepiieHHONCTHUI" .

12. Onwucarp npuHmun padotsl 6utoBeix omepanuid AND, OR, XOR, NOT B Python. IlpuBeaure
npuMep Koja, rie OUTOBBbIC ONEepalMy HNPUMEHSIOTCS Ul NPOBEPKH HAIWYMS KOHKPETHBIX OUTOB B
JBOWYHOM TIpE/ICTaBICHUU dYncia. KakoBbl NpenMMyIIecTBa HCIOJNB30BaHUS OWTOBBIX ONEpaluii B
IpOrpaMMHPOBAHHUN?

13. IlpuBecTr mpUMeEpHl Pa3HBIX THIIOB AJITOPUTMOB (JIMHEHHBIN, BETBALIMIACS, IUKINYecKkuid). Kak
MO>KHO OIMCATh 3ajja4y B BUJIE€ aJIrOpuT™Ma?

14. Hanmcars nporpammy Ha Python, koTopas mpuHIMaeT Ha BXOJ /IBa YMCIIA M BBIBOAHUT HA dKPaH
coob1eHue, kKakoe u3 Hux Ooublie. Mcnomnp3yiite ycnoBHbIHM onepatop if-else u 1o6aBbTe B mporpammy
00paloTKy citydas, korja yucia paBHbl. Co3iaiite 0J0K-cXeMy, WIUTFOCTPUPYIOLLYIO JOTHKY pabOoThI 3TOM
MIPOTPaMMBI.

15. Bnoxennbie yciosus B Python. Ipusenute npumep, rae UCIOIb3YIOTCS BIOKEHHBIC YCIOBHS JUISI
IIPOBEPKU HECKOJIBKUX YCIOBHH OJHOBpeMEHHO. Kak MOKHO MCHOJIb30BaTh MHOKECTBEHHBIE YCIIOBUS U
CJIO’KHBIE YCJIOBHSI B IPOTrPaMMax C BETBJIEHUEM?

16. Hamucats nmporpamMmy Ha Python, kotopast BBIBOIUT Ha SKpaH BCe YETHBIE YUCIIa B TUana3one ot 1
1o 20. Vcnons3yiite nukia for u pynkuuio range() Ajis reHepanuy yucen B quana3zone. OObsCHUTE, Kak
pabotaroT KomaH 16l break u continue B rukte for.

17. Haniucate mporpammy Ha Python, KoTopas cripamiBaeT y MOJIb30BaTEe/Is YUCIO U BBHIBOJWT Ha dKpaH
BCE JICJMTEIM 3Toro ymcia. Mcmomw3yiite 1ukn While mas mpoBepku BceX 4YHced 10 BBEICHHOTO
noss3oBareaeM. OObsICHUTE, Kak Bl copmupoBanu yciosue iukiaa While. YUro mpousoiaér, eciu
MOJIb30BaTe/ b BBEJCT HyJIeBoe 4Hcio? Kak MOKHO M3MEHHTH KOJ, YTOOBI M30€kKaTh ONMIMOKA B 3TOM
ciy4ae?

18. O0BscHUTD, yeM oTiInYaroTCs UKIbI for u while. B kakux ciyuasix jydiiie ucnosib30Bath nuki for,
a B kakux ki While? TlpuBeaute mpumeps 3a1a4, KOTOPbIE MOXKHO PEHIMTh KaK ¢ MOMOIIBIO0 uKia for,
TakK ¥ ¢ IOMOIILIO IuKiIa while.

19. OOBACHUTH Pa3HUILy MEKAY CHHTAKCHYCCKUMH, OIIMOKAMHU BBITIOJHEHHS M CEMAaHTHYECKUMU
omurOkamMu B mporpammax Ha Python. Ilpumepsr kaxmoro tuma ommbOok. Kak MOXHO HCHOJIb30BaTh
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HHCTPYMEHTHI oTiaaku Python (mampumep, print wiau pdb) mis mormcka u ucnpasienus omunO0K?

20. Hammucatp mporpammy Ha Python, koTopasi cripammBaer y moJb30BaTeNs Ba YUCIA U BBIYUCISICT UX
gacTHoe. [[06aBuTh 00paboTKy uckmoueHus ZeroDivisionError, 4To0sl mporpamMma He 3aBepiiajiach ¢
omKOKOH, €CJI MOJIb30BaTeNlb BBEAET HYJIEBOE YUCIO B KadecTBE JnenuTensd. BeiBeaure cooluienne 06
OIIMOKE W MOMPOCHTE MOJIB30BATENsl BBECTH Jpyroe umcio. Kak MOXKHO HCIIONB30BaTh OJIOK try-except Juist
00paboTKu omuooK?

21. Kakue npenmMyIiecTBa 1aeT UCIOIb30BAHUE UCKITIOUSHHH TSI 00pa0OTKU OIIMOOK BBHITIOJTHEHUS 10
CPaBHEHUIO C MPOCTHIM IpoBepsromuM KoxoM. [IpuBeante npumep, Tae MCIOIb30BAHNE WCKITIOYCHUI
AenaeT Ko Oosiee YUTaeMbIM U YIOOHBIM IS TTO/ICPIKAHHS.

22. Kak wmnrtepnperatop Python Beimaer cooOmieHust o0 ommOkax. Kakue THNHYHBIC 3JEMEHTHI
cofiepkarcss B cooOmeHusix o0 ommoOkax? Kak MOXXHO HCIONB30BaTh 3TH 3JEMEHTHI JUIsl IOUCKA
UH(OpMAIIMU O PHYMHE OMIMOKK B JOKyMeHTarmu Python?

23. Hamucare mporpammy Ha Python, kotopast Bbrumciser Qakropuan uucia. BHecutre B KoJ
CEMaHTHYECKYIO OLIMOKY (HarpuMmep, HEMpaBUIbHO UCIOIb3YHTE MHAEKC B CHMCKE WM OMIMOOYHO 3ajaiTe
yciaoBue B 1ukie). OnumuTe mard, KOTopble Bbl OyAeTe NpeaIpuHUMaTh Ui OTJIAAKH IPOrpaMMbl €
IIOMOUIbIO0 METOJIOB AKCIIEPUMEHTAILHON OTJIAJKU U CO3JaHMsI KOHTPOJIbHBIX METOK.

24. Kakue TOMOIHUTEIbHBIE HHCTPYMEHTHI (KpoMe print 1 pdb) MOXXKHO MCHONB30BATH TSI OTIAIKA
nporpamm Ha Python? B yem ux npeumymiecta u Hegoctatku? Kak BEIOpaTh MOIXOMAIMINI HHCTPYMEHT
OTJIaJIKU JIIsl KOHKPETHOM 3a1aun?

25. B yem npermyIniecTBa HCHONIB30BaHus GYHKIMI B iporpammax? IIpuBecTH mpuMep BCTPOCHHOM
¢bynkuuu Python. TToka3ate, kKak MOXKHO MOJYYUTh CIIPABKY 10 Hell ¢ moMotbio ¢yrkiu help().

26. Monayns B Python. KakoBa pose Momyneit B opranuzanuu koaa? [IpuBectr nmpumep BCTPOSHHOTO
moyss Python.

27. Harucatp nporpammy Ha Python, koTopas crpammBaeT y MOIb30BaTeNs Pagdyc Kpyra ¥ BBIYUCISET
UIOMIA/Th U IEPUMETP 3TOro Kpyra. Mcnonp3yiite pyHKIMU U3 Moy st Math st BEIMUCISHUS YHCIia ITH 1
BO3Be/ICHUs B cTeneHb. OObCHUTE, KaK BbI MOJIKII0YaeTe MOoayJsb math k cBoeil mporpamme. Kakue emé
MareMaTu4eckue QyHKIUU MOKET TPEeTI0CTaBIAThH MOy Ib Math?

28. Hamucatre Qynkumio Ha Python, xotopas mpuHMMaeT aBa 4ucia B KayeCTBE apryMEHTOB H
BO3Bpariaer ux cymmy. Kak ucnonp3oBath 3Ty GYHKIIHIO B APYroil mporpamMme sl BBIYUCICHUS CyMMBbI
JBYX UMCel, BBEJCHHBIX MoJb3oBareneM? OO0bsicHUTE, KaKk pabOTaloT MapaMeTpbl U apryMeHThl (QyHKIUH, a
TaKXe MOHATHE "BO3BpAIIAEMOE 3HAUYCHHE".

29. Cozpmaiite coOCTBeHHBIH MOayNTb Ha Python, KOTOpBIH COMEpKUT (PYHKIUIO AT BBIYUCICHHS
¢dakTopuana yucna. UMooptupyiTe 3TOT MOAYNb B APYTyIO0 MPOrpaMMy M UCHOIB3YHTEe (DYHKIHIO JUIS
BBIUKMCIICHUS (DaKTOpHaia 4ucia, BBEICHHOTO moyib3oBatesieM. OObiACHUTE, Kak pabOTaeT MMIIOPT MOAYJIEH
B Python. KakoBsl mpenmytiecTBa co3aHust COOCTBEHHBIX MOJTYyJICH?
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30. OnumunTe, KaKk MOKHO UCIOJIb30BaTh Moy NumPy, matplotlib u tkinter B mporpamMmmax Ha
Python. ITpuBeanTe puMepbl MPUMEHEHHUS Kax10ro Moy is. Kakue 3a1auu MOXKHO peliaTh ¢ MOMOIIBIO
3TUX MOJyJIeh?

31. Hamumcars mporpamMmy, KOTOpasl 3alpaliMBacT y IOJb30BATENsi TEKCT W BBIBOJMT Ha JKpaH
KOJIMYECTBO CJIOB B 3TOM Tekcte. Mcnonb3yiite pynkiuto len() mist onpeneneHus AJIHMHBI CTPOKU U METOJT
split() nns pa3buenus crpoku Ha cioBa. O0bscHUTE, Kak paboraet metox Split().

32. Co3paiite criucok u3 10 ciyuaitneix ymcen. Hamummre nmporpammy, KOoTopasi COPTUPYET 3TOT
CITUCOK I10 BO3PACTAaHHIO U BHIBOJUT OTCOPTHPOBAHHBII CIMCOK Ha dKpaH. Vcronb3yiite meton SOrt() mis
COpTUpPOBKM cnucka. Co3aaiiTe HOBBIM CIHMCOK W3 NEPBBIX 5 3JEMEHTOB OTCOPTHUPOBAHHOIO CIIHCKA,
UCHOJb3Ys cpe3 cnucka. OObsCHUTE, KaK paboTaTh CO CPE30M CIIUCKA.

33. Hanmcare mporpamMMy, KOTOpasi CYMUTHIBAET TEKCTOBBIM (paiiil U BHIBOJUT HA DKpaH KOJIUYECTBO
CTpPOK B 3TOoM (aiine. Mcnonb3yiite nuki for st nepedopa crpok B ¢aitne. i3mMeHuTe nporpaMmy Tak,
4YTOOBI OHA BBIBOJMJIA HA DKpaH TOJIBKO T€ CTPOKH, KOTOpble HauMHarOTCs ¢ OykBbl "A". Vcnonb3yiite
YCIOBHBIM omnepatop if A mpoBepkH HEpBOro CUMBOJIA CTPOKU. Kak MOXHO HCHOJIB30BaTh METO[
readlines() ans cauThIBaHMS BCeX CTPOK M3 (paiiyia OTHOBPEMEHHO?

34 Hamucarts nporpamMmy, KoTtopass CHUTBIBACT TCKCT W BBIBOJUT HaA SKpaH KOJINYCCTBO BXO)KIIGHI/Iﬁ
KaXJIOTO CJIOBa B 3TOM TEeKCTe. VICmob3yiiTe ClioBaph B Ka4eCTBE CYCTUYHMKA JUIS MOJCUETA BXOXKICHUMN
cioB. OOBSCHUTE, KaK UCIONIB30BaTh MUK for uis mepedopa cloB B TEKCTE U OOHOBJICHUS 3HAYCHU B
cioBape. Kak MOXXHO BBIBECTH pe3yJIbTaThI MojcUeTa B (hopmate "CiI0BO: KOJTUYECTBO"?

35. Cozpnaiite cnmcok U3 5 WMeH. HamummTe mporpamMMy, KOTOpasi 3alpaninBaeT y MOJIb30BaTeNs UMS U
BBIBOJIMT Ha 9KpaH MHJEKC 3TOT0 UMEHHU B CIMCKE (€cii UMs ecTh B ciucke). Mcnonb3yiire nuki for s
repebopa IEeMEHTOB CIIMCKa U YCIIOBHBIN orepaTop if 1ist cpaBHeHHsI UMeH. Kak MOYKHO MCIIOIb30BaTh
cioBapsb a7 Oosnee 3¢ (HheKTUBHOTO MOUCKAa UMEHHU B CIIMCKE?

36. Hanmmre ¢yHKIMIO, KOTOpasi IPUHUMAET B KQUECTBE apryMEHTa CITUCOK U BO3BPAIIAET KOPTEK,
COJIEp KAl 1Ba DJIEMEHTA: IIEPBBIN DJIEMEHT - 3TO CPEHEE 3HAUCHHUE YUCEN B CIIUCKE, A BTOPOU DJIEMEHT
- 3TO KOJMYECTBO AJIEMEHTOB B crucke. OObsICHUTE, Kak padoTaroT kopTexku B Python. Kakue ocobenHoCTH
uMeeT paboTa ¢ KOpTeKaMH 110 CPAaBHEHMIO CO CIIMCKaMu?

37. Hammmcatp mporpamMmy, KOTOpast 3alpalliuBaeT y MOJIb30BaTelNs UMs (aiisia U CTPOKY TEKCTa, 3aTeM
3aIlMCBIBAET 3Ty CTPOKY B yKa3aHHbIN (aiin. Eciu aiin yxe cymecTByer, mporpamma J0bKHA 100aBUTh
CTpPOKY B KoHell (aiina. OObsICHUTE, KaKue peKMMbl OTKPBITHS (haiiina ucnonb3ytorcs B Python nns 3anucu
TaHHBIX B (aiin?

38. Co3nath TEKCTOBBINA (aiiil ¢ HECKOJBLKUMHU CTPOKaMH TekcTa. Hammmmre mporpammy, KoTopas
CUMTBIBAET ATOT (hailil CTPOKA 3a CTPOKOM M BBIBOAMUT HA SKPaH TOJIBKO T€ CTPOKH, KOTOPbIE HAUMHAIOTCS C
oykesl "A". cnone3yiite nuki for mis mepedopa cTpok B (aiisie u ycioBHBIH onepatop if asst mpoBepku
NepBOTO CUMBOJIA cTpOoKU. Kak MOkHO ucnonb3oBaTh Meto readlines() /Ui CUMTHIBaHUS BCEX CTPOK U3
(haiina 0THOBPEMEHHO?

39. Hanucatp nporpaMmy, KOTopas 3alpalinBaeT y Mmojib30Bareis uMs (aiiiga v BRIBOJUT HA AKpaH
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KOJIMYECTBO CJIOB B 3TOM (aiisie. Mcnonb3yiire dyHkimro len() mist onpeaeseHus JJIMHBI CTPOKH U METO.T
split() ans pasouenus cTpoku Ha cioBa. Kak MoxHO 00paboTath cityyaii, koraa (aiia He CyIecTByeT?

40. OOBSACHUTH OCHOBHBIC MPHHIMITBI 00BEKTHO-OPHEHTUPOBAHHOTO mporpammupoBanus (OOII):
MHKAICYIAIMS, HaclenoBaHue U nonuMopdusM. [IpuBectu mpuMepsl peann3alud 3TUX MPUHIMIIOB B KOJE
Ha Python, ucmosb3ys Ki1acchl U OObEKTHI.

41. Cozparp kiacc Dog B Python, kotopslii Oymer mpenctaBisaTh cobaky. Kiace momkeH MMeETh
arpubyTel name (ums) u breed (mopoaa) u meroxasr bark() (;aif) u run() (6exars). Co3maiite 00BbEKT Kiacca
Dog u npoaeMoHCTpUPYHTE UCTIONB30BaHUE €T0 ATPHOYTOB U METOJIOB.

42. Hanucate nporpammy Ha Python, kotopast co3naeT cnucok u3 1ByX 00beKTOB Kiacca Dog, 3atem
nepeOupaeT MEMEHTHI CIMCKa M BbI3bIBaeT Metos bark() mms xaxmoi cobaku. Mcmonp3oBats mmk for mis
nepedopa 3JIEeMEHTOB CIHUCKa 0OBEKTOB.

43. O0BsCHUTE Pa3HUIy MEKIY 3aJadyaMy KIacCH(DUKAIUKU, PETPECCUH M KIACTEPU3ANUN B MAITHHHOM
o0y4enuu. [IpuBenuTe mpruMepsl pealbHbIX 33/a4, KOTOPBIE MOXHO PEIIUTh C TIOMOIIBIO KaXI0TO U3 ITHX
THUIIOB MAIIMHHOTO O0YYCHHSI.

44, Onumute anroput™ K-ommwkaiimmx coceneit (KNN). Kak on padoraer? Kakue mapameTpbl HY»KHO
ycranoButh st anroputMa kNN? IpuBeaure npumep ncnoib3oBanus anroputMa KNN ¢ moMoIIso
oubnmoreku Scikit-learn mis kmaccudukanuy JaHHBIX.

45. Yto Takoe riaybokoe oOyuenme? Kak ornmuuaercs riy0okoe oOydeHHE OT TPaJAMIIMOHHOTO
MammHHOro o0y4yenus? Kakue Oubnmorexku Python wacto mcnonb3yrores s TiayOOKoro odydeHusi?
[IpuBenure npumep ucnoaszoBanus TensorFlow unu PyTorch mig pemenus 3amgaun kiaccupukanuu
M300pakeHHH.

46. OOBSCHUTH PA3HUILY MEXKIy TOKEHU3AIMEH, JIeMMATH3aIllMel W CTEMHUHTOM B TIPEIBAPHUTEILHOM
o0paboTke TekcTta. [loyeMy Ba)KHO MPOBOIUTH MpPEABAPUTEIBbHYIO 0OpabOTKY TeKcTa mepes MpUMEHEHHEM
moxuenein NLP?

47. BekTopHoe mpeicTaBieHue cloB. Kakue METONbI HCIONB3YIOTCA JUISl CO3JaHUSI BEKTOPHOTO
npencraBicHus cioB? Kakne mpenmymiecTBa JaeT BEKTOPHOE MPeICTaBICHHE CIIOB [ Mojereit NLP?

48. Onucatp paboTy pekyppeHTHBIX HelipoHHbIX ceTeil (RNN) u ux npumenenue B NLP. Kak RNN
MOTYT UCIOJIb30BAThCA AJ11 00pabOTKHU MOCIe10BaTeNIbHBIX JAHHBIX, TAKUX KaK TEKCT?

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCHA

Cooepoicanue, mpebosanus, ycious u NOPOOK OP2AHU3AYUU CAMOCMOIMENbHOU padombl
obyuarowuxcs ¢ yuemom popmol 00yuenus onpedenaomes 6 coomeemcmsuu ¢ «llonodcenuem oo
OP2aHU3AYUU CAMOCMOSMENbHOU PAOOMbL 00VUAIOUUXCY, YMEEPHCOeHHbIM Yuenvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.20192.).
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VIbsHOBCKMI rocylapcTBEHHbIH YHHUBEPCHTET

dopma
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Ilo kasxcooti popme 0OyueHUs: OYHASA/3A0UHAS/OUHO-3A0YHAS 3ANOJIHAEMCSA OMOeNbHASL MAOIuYa

®dopma oOydeHHS: OUHas

Ha3zBanmue pa3aejioB U TEM

Bua camocTosiTe1bHOM padoThI
(npopabomka yueonozo
Mamepuana, peuienue 3a0au,
pechepam, ooxknao, konmponvnan
paboma,noozomoska K coaue
3auema, IK3ameHna u op).

Oo0beM
B yacax

®opma KOHTPOJS (nposepka
peutenus 3aoau, peghepama u op.)

Paznea 1. Cpena pa3padorku Python

Tema 1.1. A3k
nporpaMMupoBanus Python.
O061acTy NpUMEHEHUS

ITpopaboTka yueOHOTO MaTepuaa ¢
HCIIONIB30BaHUEM PECYPCOB yaeOHO-
METOJIUUYECKOTO U
UH()OPMAIIOHHOTO 00ecIeueH s
JIMCLIUTIIHHEL

TectupoBanme

Tema 1.2. OCHOBHBIE THITBI
JIaHHBIX

TIpopaboTka yueOHOro MaTepHana ¢
UCIIOJIb30BaHUEM PECYPCOB YueOHO-
METOIUUYECKOTO U
UH()OPMAIIOHHOTO 00ecIeueH s
JIMCLIUTIIHHEL

TectupoBanme

Tewma 1.3. BeTpoeHHblie GyHKITUH
Y METOJIBI [T PA0OTHI C YUCIIAMU

TIpopaboTka yueOHOrO MaTepHana ¢
UCIIOIb30BaHUEM PECYPCOB YueOHO-
METOANYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
IUCIHUIIIINHBL.

TectupoBanme

Tema 1.4. CTpoKOBBIH TUIT
JTAaHHBIX

IIpopaboTka yueOHOro MaTepuana c
UCTIONIb30BaHUEM PECYPCOB yueOHO-
METOANYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JIVICTIUTIIAHEL

TectupoBanue

Pa3znen 2. Aaroputm. Tunsl ajJiropuTMoB

Tema 2.1. IlonsiTue anroputma.
Tumsl aaropuT™MOB

IIpopaboTka yueOHOro MaTepuana c
HCIIOJIB30BaHUEM PECYPCOB yueOHO-
METOANYECKOTO U
HH(POPMAIHOHHOTO 00eCIICUCHHS
JIMCLUTUTAHEL.

TectupoBanue

Tema 2.2. [Tuxnuueckuit
aNTOPUTM

IIpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BaHUEM PECYPCOB YUeOHO-
METOANYECKOTO U
HUH(POPMAIIOHHOTO 00eceYeH s
JIMCTIUTIINHEL

TectupoBanue

Paznen 3. OTaaaka nporpammbl. O6pa6oTka ucKiI0YeHni B Python

Tema 3.1. Otiazka mporpamMMeI

IIpopaboTka yueOGHOrO MaTepHaa ¢
HCIOJIB30BaHUEM PECYPCOB yIeOHO-
METOAMYECKOTO U
UH(POPMAIIOHHOTO 00ECTICUCHHUS
JTUCLIUTUTAHBI.

TectupoBanue

Tema 3.2. Pa3paboTka anropurma

IIpopaboTka yuebHOro Marepuana ¢

TectupoBanue

18 /25




MHUHHCTEPCTBO HAyKH U BbICIIEro oopazoBanus PO
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Hazpanue pa3gesoB U TeM

Bujx camocTosiTeIbHOI pPadoThI
(npopabomka yueonozo
Mamepuana, peuienue 3a0au,
pechepam, ooxnao, konmponvnan
paboma,nodzomoska K coaue
3auema, IK3amena u op).

Oo0neMm
B yacax

®opMa KOHTPOJIA (npogepka
peutenus 3aoau, peghepama u op.)

C Yy4€TOM OIIMOOK BBITTOJTHCHHS

UCIIOIb30BaHUEM PECYPCOB YyueOHO-
METOANYECKOTO U
HUH(POPMAIIMOHHOTO 00ecIeYeH s
JTACIUTUIAHEI.

Paznen 4. ®yukuuu. Moayau. Co3nanmne co0cTBEHHBIX QyHKIMIA

Tema 4.1. ITonstue pyHKIUU

ITpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BAHNEM PECYPCOB y4eOHO-
METOMYECKOT0 1
HH(POPMAIHOHHOTO 00eCIICUCHHS
JMCLUTUIAHBL.

TectupoBanue

Tema 4.2. Co3ganne cOOCTBEHHBIX
GbyHKIMi

IIpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BAHNEM PECYPCOB yueOHO-
METOMYECKOT0 1
HH(POPMAIHOHHOTO 00eCIICUCHHS
JMCLATUIAHBL.

TectupoBanue

Pa3nea 5. Ctpoku. Cnucku. Ciaoapu. Koprexn

Tema 5.1. Ctpoku. Criucku

TIpopaboTka yueOHOro MaTepHana ¢
HCIIONIB30BaHUEM PECYPCOB yaeOHO-
METOANYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JIMCLIUTIIHHEL

TectupoBanme

Tema 5.2. CrioBapu. Koprexu

TIpopaboTka yueOHOr0 MaTepHana ¢
UCTIOIb30BaHUEM PECYPCOB yueOHO-
METOUUYECKOTrO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JUCLUIUINHEL.

TectupoBanme

Pasznen 6. ®aitj10BbIi BBOA-BbIBO/

Tema 6.1. PaGota ¢ aitmamu

IIpopaboTka yueOHOro MaTepuana c
UCTIONIb30BaHUEM PECYPCOB yueOHO-
METOANYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JHCTIUTIINHEL

TectupoBanue

Pa3nes 7. OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOI0 IPOIPAMMHPOBAHH

Tema 7.1. OCHOBEI OOBEKTHO-
OPHEHTHPOBAHHOTO TTOAX0/1a

TIpopaboTka yueOHOTO MaTepHaa ¢
HCIOJIB30BaHUEM PECYPCOB yIeOHO-
METOIMYECKOTO H
MH()OPMAIIOHHOTO 00eCTICUeHHUS
JCIUTUIAHEI.

TectupoBanue

Pa3znea 8. [Ipumenenne Python B HecKycCTBEHHOM HHTeJIEKTe

Tema 8.1. Benenue B MallluHHOE
obyuenue ¢ Python

IIpopaboTka yueOHOrO MaTepHaa ¢
HCIOJIB30BaHUEM PECYPCOB yIeOHO-
METOAMYECKOTO U
UH()OPMAIIIOHHOTO 00ECTICUeHHUS

TectupoBanne
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Hazpanue pa3gesoB U TeM

Bujx camocTosiTeIbHOI pPadoThI
(npopabomka yueonozo
Mamepuana, peuwienue 3a0au,
pechepam, ooxnao, konmponvnan
paboma,nodzomoska K coaue
3auema, IK3amena u op).

Oo0neMm
B yacax

®opMa KOHTPOJIA (npogepka
peutenus 3aoau, peghepama u op.)

JUCIHUIIINHBI.

®dopma oOydeHUs: 3a09HAS

Ha3zBanmue pa3aejioB U TEM

Bua camocTtosiTe1bHON padoThI
(npopabomka yueonozo
Mamepuana, peuwienue 3a0au,
pechepam, ooxnao, kKonmponvnan
paboma,nodzomosKa K coaue
3auema, IK3amena u op).

Oo0beM
B yacax

®opma KOHTPOJS (nposepka
peutenus 3aoau, peghepama u op.)

Pa3znen 1. Cpena paspa6orku Python

Tema 1.1. S3bIx
nporpaMMupoBanus Python.
O061acTu NpUMEHEHUS

TIpopaboTka yueOHOrO MaTepHana ¢
HCIIONIB30BaHUEM PECYPCOB yaeOHO-
METOJIUUECKOTrO U
UH()OPMAIIOHHOTO 00ecreueH s
JIMCLIUTIIHHEL

TectupoBanme

Tema 1.2. OCHOBHBIE THITBI
JIaHHBIX

TIpopaboTka yueOHOro MaTepHana ¢
UCIIOIb30BaHUEM PECYPCOB YueOHO-
METOANYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
TUCIHUIIIINHEL.

TectupoBanme

Tewma 1.3. BetpoeHHblie GyHKITUH
M METOJIBI 151 PA0OTHI C YUCIIAMU

IpopaboTka yueOHOTO MaTepHana ¢
UCTIONIb30BaHUEM PECYPCOB yueOHO-
METOJIUUYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JUCIUIUINHEL.

TectupoBanue

Tema 1.4. CTpoKOBBIH TUII
JTAaHHBIX

IIpopaboTka yueOHOro MaTepuana c
UCTIONIb30BaHUEM PECYPCOB yueOHO-
METOANYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JIVICTIUTIIAHEL

TectupoBanue

Paznen 2. Anroputm. TUIBI aATOPUTMOB

Tema 2.1. IlonsiTue anroputma.
Turel anropuTMoB

IIpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BaHUEM PECYPCOB YUeOHO-
METOANYECKOTO U
HH(POPMAIIOHHOTO 00eceYeH s
JIMCTIUTIINHEL

TectupoBanue

Tema 2.2. [{uxnuueckuit
aNTOPUTM

IIpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BaHUEM PECYPCOB YUeOHO-
METOANYECKOTO U
HH(POPMAIOHHOTO 00eceYeH s
JIMCTIUTIINHEL

TectupoBanue

Paznen 3. OTaaaka nporpammbl. O6padoTka HcKI0YeHHi B Python
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Hazpanue pa3gesoB U TeM

Bujx camocTosiTeIbHOI pPadoThI
(npopabomka yueonozo
Mamepuana, peuienue 3a0au,
pechepam, ooxnao, konmponvnan
paboma,nodzomoska K coaue
3auema, IK3amena u op).

Oo0neMm
B yacax

®opMa KOHTPOJIA (npogepka
peutenus 3aoau, peghepama u op.)

Tema 3.1. OTnaaxa mporpaMMel

ITpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BaHUEM PECYPCOB YUEOHO-
METOANYECKOTO U
HUH(POPMAIIMOHHOTO 00ecIeYeH s
JIMCIUTIIHHEL

TectupoBanue

Tema 3.2. Pa3paboTka anropurma
C y4eTOM OIIMOOK BEITOITHEHHS

ITpopaboTka yueOHOro MaTepuana c
HCIOJIB30BAaHUEM PECYPCOB yIeOHO-
METOANYECKOTO U
HH(POPMAIHOHHOTO 00eCIICUCHHUS
JMCLUTUIAHBL.

TectupoBanue

Paznen 4. ®ynkunu. Moayau. Coznanue co0CTBEeHHBIX (PYHKIMTA

Tema 4.1. ITonstue pyHKIUU

IIpopaboTka yueOHOro MaTepuana c
HCIIOJIb30BAHNEM PECYPCOB yueOHO-
METOMYECKOT0 1
HH(POPMAIHOHHOTO 00eCIICUCHHS
JMCLATUIAHBL.

TectupoBanue

Tema 4.2. Co3manne coOCTBEHHBIX
GbyHKIMi

TIpopaboTka yueOHOro MaTepHana ¢
HCIIOJIB30BaHUEM PECYPCOB yUeOHO-
METOANYECKOTO U
HH(POPMAIHOHHOTO 00eCIICUCHHS
JIMCLUIUTAHBL.

TectupoBanme

Pa3znen 5. Crpoku. Cnucku. CiioB

apu. Koprexn

Tema 5.1. Ctpoku. Crincku

TIpopaboTka yueOHOrO MaTepHana ¢
UCTIOIb30BaHUEM PECYPCOB yueOHO-
METOUUYECKOTrO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JUCLUIUINHEL.

TectupoBanme

Tema 5.2. CrioBapu. Koprexu

TIpopaboTka yueOHOrO MaTepHana ¢
UCTIOIb30BaHUEM PECYPCOB yueOHO-
METOJIUUYECKOTO U
UH()OPMAIIOHHOTO 00ecTIeueH s
JMCTIUTIINHEL

TectupoBanme

Pasnen 6. ®aitj1oBbIii BBOA-BLIBOI

Tema 6.1. Pabora c daiinamu

TIpopaboTka yueOHOTO MaTepHaa ¢
HCII0JIB30BaHUEM PECYPCOB yueOHO-
METOANYECKOTO U
MH()OPMAIIOHHOTO 00eCTICUeHHUS
JCIUTUIAHEI.

TectupoBanue

Pa3zgen 7. OcHOBBI 00bEKTHO-0PH

€HTHPOBAHHOI'0 IPOIPAMMHPOBAHH

Tema 7.1. OCHOBEI OOBEKTHO-
OPHEHTHPOBAHHOTO TOAX01a

TIpopaboTka yueOHOTO MaTepHaa ¢
HCIOJIB30BaHUEM PECYPCOB yIEOHO-
METOANYECKOTO U
HUH(POPMAIOHHOTO 00ecTieYeH s

TectupoBanue
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Hazpanue pa3gesoB U TeM Bua camocrosiTe1bHON PadoTHI Oo0bem dopmMa KOHTPOJIS (npogepka
(npopabomka yueonozo B Yacax peutenus 3aoau, peghepama u op.)
Mamepuana, peuienue 3a0au,
pechepam, ooxnao, konmponvnan
paboma,nodzomoska K coaue
3auema, IK3AMeHa u Op).

JUCIHUIIINHBI.

Pazgen 8. Ipumenenue Python B HckyccTBEHHOM MHTEJLJIEKTE

Tema 8.1. BBeieHHE B MAIIHHHOE ITpopaboTka yueObHOrO MaTepuasiac | 5 TecTupoBaHUe
o0Oyuenue ¢ Python UCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOANYCCKOTO U
HH(POPMAIIOHHOTO 00ECIICUCHHUS

JIMCLUIUTAHEL
Tema 8.2. O6paboTka TIpopaboTka yueOHOTO MaTepHaa ¢ 5 TecrtupoBanue
ecrectBernoro si3pika (NLP) ¢ HCITOJIb30BaHMEM PECYPCOB yueOHO-
Python METOIUYECKOTO U
HH(POPMAIHOHHOTO 00eCIICUCHHS
JIMCLUIUTAHEL

11. YYEBHO-METOANYECKOE 1 UHO®OPMALMOHHOE OBECHEYEHHUE AUCLHUIJIHWHDbI

a) Cnnucok peKoMeH/yeMoii TuTepaTypbl
OCHOBHafl

1. 3natononsckuit J[.M. OcHOBBI TporpamMMmupoBanusi Ha s3bike Python : yue6Huk / [I.M. 3naTononbckuit ;
3natononsekuit  JAM. -  MockBa :  JMK-mpece, 2017. - 284 c¢. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605523.html. - Pexxum nocryna: DBC "KoHcynbTaHT
cryaenta"; mo moamucke. - ISBN 978-5-97060-552-3. / .— ISBN 0_253809

2. Yepnpimes CranucnaB AnapeeBnd. OCHOBBI mporpammupoBanus Ha Python : YyeGHoe mocobue mmst
By3oB / C.A. YepnbimeB. - MockBa : IOpaiit, 2021. - 286 c. - (Boicuiee oOpa3oBaHme). -
https://urait.ru/bcode/477353. - https://urait.ru/book/cover/30COECCD-
C128-4BD4-8173-D5FA88BEDE16. - Pexxum noctyma: DneKTpoHHO-OnOinoTeuHas cuctema FOpait, mis
aBTOPH3. MOJIb30BaTENeH. - DiekTpoH. aaH. - ISBN 978-5-534-14350-8 : 849.00. / .— ISBN 0_276978

JOIMOJIHUTEC/IbHAasA

1. ®enopoB Amutpuii KOpreBuu. IlporpaMmupoBanue Ha si3bIKe BbICOKOro ypoBHs Python : YueOnoe
nocooue Jlns npuknagaoro 6akanaspuara / [I.}O. @enopos ; demopos /1. 0. - 2-¢ usn. ; nep. u jom. -
Mockaa : FOpaiit, 2019. - 161 c. - (Bsiciiee oopa3oBanue). - URL: https://urait.ru/bcode/437489 . - Pexxum
JocTyma: DIeKTPOHHO-O0ubanoTeunas cucrema KOpaiit, st aBTOpu3. MOIb30BaTeNel. - DIEKTPOH. J1aH. -
ISBN 978-5-534-10971-9 : 349.00. / .— ISBN 0_287035

2. TapnanoB A. T. OcHOBBI s13bIKa nporpammupoBanus Python : yuebHo-meronndeckoe nocodue / A. T.
Tapnanos, I11. I'. Maromenos ; TapmanoB A. T., Maromenos I11. I'. - Mocksa : PTY MUPDA, 2019. - 107
c. - bubnwmorp.: nocrynHa B kapTouke kHUTH, Ha caiite DbC Jlanb. - Kaura u3 xomtekiuu PTY MUPDA -
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Hudopmaruka. - https://e.lanbook.com/book/171465. -
https://e.lanbook.com/img/cover/book/171465.jpg. - Pexum mocryma: DBC "Jlaup"; mias aBTOpH3HP.
nosb3oBareieit. / .— ISBN 0392929

3. I'ypukoB Cepreii PoctuciaBoBuu. OCHOBBI adrOpUTMH3AIMKA M IporpaMMupoBaHus Ha Python :
VYueonoe nocobue / C.P. 'ypukoB ; MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBSI3M ¥ HH)OPMATHUKH. - 1. -
Mocksa : OOO "Hayuno-uznarenbckuil nientp MHOPA-M", 2022. - 343 c. - BO - bakanaBpuar. -
http://znanium.com/catalog/document?id=379975. - https://znanium.com/cover/1356/1356003.jpg. -
Pexxum nocryma: 9BC Znanium; mo moamucke. - ISBN 978-5-16-017142-5. - ISBN 978-5-16-102278-8. /
— ISBN 0_462127

y4eOHO-MeToaAnYecKasi

1. Iepuesa U. A. Meroauveckue yKa3aHus JIJIsl CAMOCTOSITEIILHOW Pa0OThI CTYACHTOB MO JAUCIIUTUINHE
«OcHOBBI porpammupoBanust Ha Python» juig cTyneHToB Beex HampaBieHUi U cnenuansHocteid ne UT
npoduis / U. A. Tlepuesa, 0. I'. CaBunos, U. A. CannukoB ; YnlI'Y, ®DMUuAT. - 2023. - 69 c. -
HeonybonukoBanusiii pecype. - URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/15009. - Pexum
nocryna: OBC Yal'V. - Tekcr : anextponnsiid. / — ISBN 0_511237.

0) IlporpammHoe obGecieuenue

- OnepanuonHas cucrema "AJbT oOpa3oBaHue"

- O¢ucHsrit maket "Moii oduc"

- Python IDLE

- Visual studio code- Python IDLE- Visual Studio Pro

B) IIpodeccuonasibHbie 6a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

1. D1eKTPOHHO-0MOIHMOTEYHbIE CUCTEMBI:

Hudposoit obpazoBarenbubiii pecypc IPRsmart : snekrponHo-6ubnuoTeUHas cucrema : caut /
00O Kowmmnanus «Ai ITu Ap Meauay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru. — Pexxum
JOCTyMa: JUIsl 3apETUCTPUP. TOJIb30BaTeNEH. - TEKCT : 3JIEKTPOHHBIN.

O6pazoparenbHas miatrhopma FOPAUT : o6pasoBaTenbHbIil pecype, 3IeKTpOHHAs OHOIHOTEKA
caiit / OO0 DrnekTpoHHoe H3aTenbcTBo FOPAWT. — Mockaa, [2024]. - URL: https://urait.ru. — Pesxum
JOCTyMa: JJIsl 3apETUCTPUP. TOJIb30BaTeNEH. - TEKCT : 3JIEKTPOHHBIN.

baza nannbix «OnexktpoHHas 6ubimoreka rexuuyeckoro BY3a (ObC «KoHCYynbTaHT CTYACHTaY)
ANIEKTPOHHO-OMOMMoTeuHas cucrema : cadt / OOO Ilonurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: st 3aperucTpup. moib3oBateneid. — TekcT
. DIIEKTPOHHBIM.

Koncynbrant Bpaua. DieKTpOHHasi MEIUIMHCKas Oubimoreka : 6a3a maHHbIX : caidt / OO0
Beicmiass mikoma opraHM3anuy M YNPABIEHHS 3APaBOOXPAHEHHEM-KOMIUIEKCHBI MeAMIIMHCKHAN
KOHCANTHUHT. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum mocryna: muis 3apeructpup.
oJIb30BaTene. — TEeKCT : AIEeKTPOHHBIN.
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Bosblias MequiHCKas OnOIHOTEKA © 3JICKTPOHHO-0MOIMoTeuHas cucrema : caiit / OOO Bykar. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum goctyma: st 3aperucTpup.
I0JIb30BaTesIe. — TEKCT : AJEKTPOHHBIN.

OBC Jlans : anekTpoHHO-O0MOMoTeuHas cucrema : cailt / OO0 DBC Jlans. — Cankr-IletepOypr,
[2024]. — URL.: https://e.lanbook.com. — Pexxum poctyma: st 3aperucTpup. mojb3oBareneid. — Teker :
3JIEKTPOHHBIN.

3BC Znanium.com: 31ekTpoHHO-0nOmoreuHas cucrema : caiit /| OOO 3nanuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum gocTyma : Uit 3apEruCTPUp. MOJIb30BaTenei. - TeKCT :
JJIEKTPOHHBIN.

2. Koncyasrantlliwoc[DnexkTpoHHblii  pecypc]: copaBounas mpaBoBas cucrema. /OO0
«Koncynbrant [lmoc» - Dnektpon. naH. - Mocksa : Koncynsrantllitoc, [2024].

3. eLIBRARY.RU:nayunas snextponHnas oubnuoreka : caiit / OOO «Hay4dnas DnekTpoHHast
bubnnoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pesxxum moctyma © s aBTOPH3.
IoJIb30Barese. — TeKCT : 3JEKTPOHHBIN

4. @enepanbHas  rocyaiapcrBeHHass — uHpopMmanuoHHas — cucrema  «Hanuonanbhas
3JIeKTPOHHAs OMbaIuoTeKa» :dIeKTpoHHas Ooubnuoreka : caiit / ®I'BY PI'b. — Mockaa, [2024]. — URL:
https://H36.pd. — Pexxum moctyna : s mosib3oBareneii HaydHou Ondamorekn. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe obpasoBanue :(henepanbubiii mopran / yupeaurens OI'AY «OULTO». — URL:
http://www.edu.ru. — TekcT : 3eKTPOHHBIH.

6. DaexkTpoHHas OubanoTeynas cucrema Yal'y :moayns «OnektpoHHas 6ubanorexa» ABUC
Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : s
noJib30Bartese HaydHoil OubmuoTeku. — TeKceT : AIeKTPOHHBIN.

12. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE AUCLHUIIJINHBI:

Aynmutopuu ISl TPOBEICHUS JIEKINHA, CEMUHAPCKHUX 3aHATHH, TSI BBITIONHEHHS JTA0OPATOPHBIX padoT U
NPAaKTUKYMOB, JUIS TPOBEJIEHHUs TEKYLIero KOHTPOJIS W IMPOMEXKYTOUYHOHM aTTecTaluu, KypCOBOIO
MIPOEKTUPOBAHMSL, TPYIIIOBBIX U MHANBUAYAIBHBIX KOHCYIbTALMH (8b10pams neobxooumoe)

AyIuTOpUM YKOMIIEKTOBAHbBI CHEIMAIM3UPOBAHHON MeOenbio, y4eOHOW JOCKOW. AyIUTOPHM IS
TPOBENICHHS JIEKIIMH 000pY/NOBaHBl MYJIBTHUMEANIHBIM 00OpYIOBAaHUEM IS MpEICTaBICHHs HWH(DOpMauu
Oonpioit ayauropuu. I[lomemenus s caMOCTOSTENLHON pabOThl OCHAIEHBI KOMIIBIOTEPHBIN TEXHUKON C
BO3MOYKHOCTBIO TOJKIIOUEeHUs1 K cetn «MHTepHeT» W o0ecmedeHHeM JI0CTyma K AIIEKTPOHHOU
MH(POPMAIIMOHHO-00pa30BaTeNbHON  cpele,  JJIEKTPOHHO-OMOnIMOTeyHOM  cucreme.  Ilepedens
000pyI0BaHUS, UCIIOJIH3YEMOTO B y4eOHOM MpoIiecce:

- MynpTumenuitnoe 000pyI0BaHNE: KOMIBIOTEP/HOYTOYK, SKpaH, MPOEKTOP/TEIEBU30D

- KommnblotepHast TexHuka
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13. CHEHMAJIBHBIE YCJOBUA JJSA OBYYAIOIIUXCSA C OTPAHUYEHHBIMHU
BO3MOXHOCTSMMU 310POBbA

B cnyuae HE0OX0AMMOCTH, 00YYAIOIIUMCS M3 YHCIA JIUI] ¢ OTPAHMYECHHBIMH BO3MOXHOCTSIMH 37I0POBBSI
(o 3asBICHHUIO OOYYAIOIIETOCsS) MOTYT MPEIArarbcs OJHU W3 CICIYIOIIMX BApUAHTOB BOCHIPHUSATHS
WH(POPMAIIMHY C YYETOM UX HHIUBHUIYATbHBIX ICUXO(PH3NUECKUX 0COOCHHOCTEH:

- IS JWIl ¢ HapyUICHWsIMH 3peHHs: B medaTHoW (opme yBenmueHHBIM mpudtoM; B dopme
AJICKTPOHHOTO JOKYMEHTa; B ¢opMme aynuodaiina (mepeBoja yuyeOHbIX MaTepualioB B ayauodopmart); B
neyatHo Qopme Ha sA3bIke  bpaiinsd; WHAMBUAyAIbHBIE KOHCYJIBTAllMU C  [PHUBJICYCHUEM
TU(IOCYPIOTIEPEBOUNKA; UHANBUAYAIbHBIC 33/1aHUsI K KOHCYJIbTAIUH,

- NS I C HapymIeHWSMH Cclyxa: B IedaTHoW ¢opme; B ¢GopMe 3JIEKTPOHHOTO JIOKYMEHTA;
BHUJICOMATEPHANIbl C CYOTHTpaMH;, WHIMBUIYAIbHbIC KOHCYJIBTAIIMU C IMPUBJICUYCHHEM CYpPIONEPEBOIUNKA;
WHIVBUIYyAJIbHBIC 33/IaHUS U KOHCYJIbTAIIHH,

- IS JUI] ¢ HApyUICHUSMHU OIOPHO-IABHraTeNILHOTO armapara: B TedaTHOH ¢opme; B ¢opme
AJIEKTPOHHOTO JOKYMEHTa; B opMe ayauodaiina; HHIUBUyaTbHBIC 3aJaHHs U KOHCYJIBTAIIUH.

B ciydyae HEOOXOIUMOCTH HCIIONB30BaHHS B Y4EOHOM IPOIECCe YACTUYHO/MCKIOYUTEIHHO
JTUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH, opranusanus padbotsl [II1C ¢ oby4daromumucs ¢ OB3 u
WHBAJIMJIAMH IPEAYCMATPHUBACTCS B JJICKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTEIILHOM CpeJie ¢ YIETOM UX
WH/IMBUYAIBHBIX TICUX0()U3NIECKHX OCOOCHHOCTEH.

Jouent KangunaTt TeXHUYECKUX HAYK Canxun Huxonait FOpreBud

PazpaboTtunk

JlomKHOCTB, ydeHast CTeTIeHb, 3BaHNE dUO
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