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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:
copMHUpOBAThH 3HAHKS W YMEHHsI, BKJIIOUYAIOIe 0a30Bble HABBIKK MTPOrPAMMUPOBAHUS;

copMHUpOBaTh Yy CTYJEHTOB COBPEMEHHBIE MPEICTaBIEHUSI O BO3MOXHOCTSIX U TPEeUMyIIecTBax
nHpopMaTuzaluu B po¢eCCUOHATBHON IeSITeIbHOCTH.

3agaun 0CBOEHHUS M CIUILINHbBI

HAYYUThCS TIPOEKTUPOBATh M pa3padaThiBaTh MPUIOKEHUSI, UCHOJb3Ysl Oa30Bble BOZMOKHOCTH SI3bIKA
nporpammupoBanus Python.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuaa «OcHOBBI TporpaMMupoBanus Ha Python» oTHocutcs K uucny auctumiaud 6igoka b1.0,
MpeJHa3HAYEHHOTO JIJISl CTYICHTOB, 0OyJaromuxcs 1o HarnpasieHuo: 49.03.01 dusnyeckas KyJabTypa.

B npouecce uzyuenus aucuuiinabl popmupyorcs komnereHuuu: HK-1, K-2.

OCHOBHBIE TTOJIOXKEHUS TUCIUIUIMHBI UCTIONB3YIOTCS B JAIBHEUIIIEM MPU U3YYEHUH TAKUX JUCHUILIMH
kak: TexHomormu M NPOAYKTHl LM(pPOBOK 3KOHOMUKH, IIpeamumiomHas mnpakTuka, BeimosHeHue,
MOATOTOBKA K MPOIIEype 3aIUThI ¥ 3aIUTa BBITYCKHOW KBATM(PUKAIIMOHHOW PAOOTHI.

3. [IEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHUS 110 JUCIIUIIJIVHE,
COOTHECEHHBIX C ILIAHUPYEMbBIMMU PE3YJIbTATAMUA OCBOEHHS OCHOBHOMN
NMPO®PECCUOHAJIBHON OBPA3BOBATEJIbHOM ITPOI'PAMMBI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUH IlepeyeHb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI IO
JucouniInHe (MoIyJI0), COOTHECEHHBIX €
HHANKATOPaMH J0CTHKEeHUs] KOMIIETeHIHil

IIK-1 CriocoGeH Kcnob30BaTh MHHOBAIIMOHHbIE MTPOLYKTHI 1 3HATh:
TEXHOJIOTUM, aHAIM3UPOBATh JaHHbIE M IIPUMEHSTb METObI THITBl THHOBALIMOHHBIX MPOJYKTOB, TAKUX KaK IPOrpaMMHOE
HCKYCCTBEHHOI'O MHTEJIIEKTa obecrieueHue, yCTpOICTBa, IIaThOPMbL, CEPBUCHL, U IOHUMATh
MX BO3MOXHOCTH
yMeThb:

MOJIb30BATCS  PA3/IMYHBIMH TEXHOJOTHUSIMU, TAKUMHU Kak
MCKYCCTBEHHbBI MHTEJUIEKT M MPOrPaMMBI Uil 0OpabOTKH
JAHHBIX, MTHCTPYMEHTHI [JIS1 BU3YAIM3AIlMHI JAHHBIX
BJIA/IETh:

Pa3IMYHBIMU METOJAMU cOOpa, OUMCTKH, PeoOPa3soBaHUs U
arperupoBaHuUs JaHHBIX, & TAKKE IIPUMEHATh STU METOIbl Ha

MPaKTUKe
IIK-2 CriocobeH pa3pabaTeiBaTh IPOrpaMMbl Ha si3bike Python 3HATh:
JUIsl WCHOJIb30BaHUsI B cdepe CBoell NpodecCHoHATIbHON OCHOBHBIE TMOHATUA s3bIKAa IporpaMMupoBaHus Python,
JeATeNbHOCTH METOABl OIWCAHHUA CTPYKTyp MAAHHBIX M KJIAcCHl 3ajad,
¢opmynupyeMsIx U peraeMbix Ha Python
YMeThb:
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

pa3pabarbiBaTh MporpamMMbl Ha si3bike Python, mpumeHsTh
M3y4YeHHbIE METOJIbI U CTPYKTYPHI IAHHBIX B COOTBETCTBUHM C
TEXHOJIOTHEHN pa3pabOTKH IPOrpaMm

BJIAJIETh:

HaBBIKaMU pa3pabOTKH, OTJIAIKU W TECTUPOBAHMSI TPOTPaMM
Ha s3pike Python mns wucnosb3oBanus B cdepe cBoer
nipoeccHOHATIEHON IesITeTbHOCTH

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM QMCHUILINHALI B 3a4eTHLIX equannax (scero): 2 3ET

4.2. O0'beM JUCIUIUIMHBI 10 BHAAaM y4e0Ho# padoThl (B yacax): 72 yaca

dopma oOyueHus: ouHas

Buj yueoHO0# pa6oThI

KosmuecTBo yacos (popma 00yueHust ouHas)

Bcero mo niany B 1.4. mo cemecTpam
4
1 2 3
KoHTtakTHas pabora 00yJarommxcs ¢ 32 32
npernogasareseM B cooTBeTcTBuM ¢ Y11
AyJauTOpHbIE 3aHATUA: 32 32
Jlekuu 16 16
CeMHHApBI U TPAKTHYECKUE 3aHATUS - -
JlaGopaTtopHsie pabOThI, IPAKTHKYMBI 16 16
CamocrosTenbHas padoTa 40 40
dopma TeKyIIero KOHTPoJIs 3HAHUH U TecTupoBaHue TectupoBaHue
KOHTPOJISI CAMOCTOSITEJIbHON PaOOTHI:
TeCTUPOBaHKe, KOHTP. padoTa,
KOJIJIOKBUYM, pecdepar u ap. (He MeHee
2 BUJIOB)
Kypcosas pabota - -
Buibl npoMexxyTOYHOH aTTecTauuu 3auér 3auér
(3K3aMeH, 3a4eT)
Bcero yacos 1o guciuriinHe 72 72

dopma oOyueHus: 3a0UHasI

3/25




MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Buj yue6HO pa6oThI

KommuecTBo yacoB (hopma 00yueHns 3a09nasi)

Bcero no nmiany B 1.4. no cemecTpam

4

1 2 3

KonrakTHas pa6oTa 0Oydaronmxcs ¢ 4 4

rperojasaresieM B cooTBeTcTBUM ¢ YII

AyIuTOpHbIE 3aHSATHS: 4 4

Jlekuuu 2 2

CeMHHApHI U TPAKTHYECKUE 3aHATUS - -

JlabopaTopHble paOOTHI, TPAKTHKYMBI 2 2

CamocrosTenbHas paboTa 64 64

dopma TekyIero KOHTpOJIst 3HAHUN 1 TectupoBanue TectupoBanue

KOHTPOJISI CAMOCTOSITENTbHON paOOTHI:

TecTUpOBaHKe, KOHTp. padoTa,

KOJUIOKBHUYM, pedepar u ap. (He MeHee

2 BUJOB)

Kypcosas padora - -

Buibl npoMekyTOUHOH aTTecTauuu 3auer (4) 3auer

(3K3aMeH, 3a4erT)

Bceero yacos mo guCLUILINHE 72 72

4.3. Coaep:kaHue QUCHUILIMHLL PacnpenesieHue 4acoB Mo TeMaM M BHAAM y4eOHOM padoThI

dopma 00yuyeHust: oUHas

Ha3zBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3enoB TeKyIIero
. AyauTOpHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOUIsE
HHTEPAKTH | TeJbHasl SHAHM
Jlekuun IIpakTuue JIa6oparo e padora

cKHe pHbIE bopme

3aHATHSA, pa6oThl, I

CeMHHApPHI PaKTHKYM

bl

1 2 3 4 5 7 8
Pazgen 1. Cpeaa pa3pa6otku Python
Tema 1.1. 3 1 0 0 2 Tecruposa
A3bIK TIpOrp Hyue
aMMHPOBaH
us Python.
Ob6nactu
NPUMEHCHU
A
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl o
3HAHUH
Jlekuun IIpakTunue JIadoparo RO padora
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Tema 1.2. 3 1 0 0 0 2 Tectuposa
OcHoBHbIE HUE
THITBI
JaHHBIX
Tema 1.3. 3 1 0 0 0 2 Tecruposa
Bcerpoennsr Hyue
e yHKIMU
U METOJIBI
IUTsT pabOTHI
C YuciiaMu
Tema 1.4. 4 1 0 0 0 3 Tecrupopa
CTpOKOBBIi HUe
THIT JAaHHBIX
Pazgen 2. Anropurm. Tunbsl aaropurMon
Tema 2.1. 6 1 0 2 0 3 Tecruposa
IlousTtue HUE
ajropurma.
Turbt
aJITOPUTMOB
Tema 2.2. 6 1 0 2 0 3 Tecrupopa
Hukuyeck HUe
u
AITOPUTM
Pazaen 3. Otaaaka nporpaMmmbl. Q0padoTka uckiaouenuii B Python
Tema 3.1. 3 1 0 0 0 2 Tectuposa
Otnanka HUe
TIPOTPaMMBI
Tema 3.2. 3 1 0 0 0 2 Tecrupopa
PaspaboTka HUe
anropuT™Ma
C yUeTOM
OLIMOOK
BBIIIOJIHEHU
i
Pazgen 4. ®yuknun. Moayau. Co3ganne co0CTBeHHbIX (PYHKIUI
Tema 4.1. 6 1 0 2 0 3 Tecruposa
Iloustue HUE
pyHKIMH
Tema 4.2. 5 1 0 1 0 3 TecrupoBa
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl o
3HAHUH
Jlekuun IIpakTunue JIa6oparo RO padora
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Coznanue HUe
COOCTBEHHBI
X (pyHKIMI
Paznen 5. Crpoku. Cnucku. Croapu. Koprexu
Tema 5.1. 6 1 0 2 0 3 Tectuposa
Crpoku. HUe
Cruckn
Tema 5.2. 6 1 0 2 0 3 Tectuposa
Crnosapu. HUe
Koprexu
Pa3zgena 6. ®aiioBbIi BBOA-BbIBO
Tema 6.1. 6 1 0 2 0 3 Tectuposa
Pabora ¢ HUE
daitnamu
Pa3nen 7. OCHOBBI 00EKTHO-OPHEHTHPOBAHHOTO IIPOI'PaMMHP OBAHNS
Tema 7.1. 5 1 0 1 0 3 Tecrupopa
OcHOBBI 00 HHE
BEKTHO-OPU
E€HTUPOBAaHH
oro
rnoaxona
Pazpgen 8. Ilpuvenenue Python B HCKycCTBEHHOM HHTeJLJIEKTE
Tema 8.1. 5 1 0 1 0 3 Tectuposa
Beenenue B HUE
MAIlMHHOE
oOyueHue ¢
Python
Tema 8.2. 2 1 0 1 0 0 Tecrupopa
O06paboTka HUe
€CTECTBEHH
Oro SI3bIKA
(NLP) ¢
Python
Hroro 72 16 0 16 0 40
MO/1JIeKUT
H3Yy4eHHIO

4.3. Coaep:kanue qUCHUILIMHLL Pacnpeesienne yacoB Mo TeMaM M BH1aM y4eOHOI padoThI
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
dopma 0OyueHus: 3a0UHAsT
Ha3zBanue Bcero Buapl yueOHbIX 3aHATHI dopma
pa3jaeJoB TEKYIIero
1 Tem AyauTOpHBIE 3aHATHS 3ansaTns B Camocros KOHTpOIST
HHTEPaKTH | TeJbHas S
JIekun IMpakTuye JIa6oparto BHOG paGora

CKHe pHbIE dbopme

3aHSATHS, PaodoThL, I

ceMUHaphI PaKTHKYM

bl

1 2 3 4 5 6 7 8
Pazgen 1. Cpena pazpa6orku Python
Tema 1.1. 35 0.5 0 0 0 3 TectupoBa
SA3bIK nporp Hue
aMMHPOBaH
us Python.
Oo6nactu
MIPUMEHEHU
s
Tema 1.2. 4.5 0.5 0 0 0 4 TecrupoBa
OcHoBHbIE HHUE
THITBI
JAHHBIX
Tema 1.3. 33 0.3 0 0 0 3 Tecrupopa
Berpoennst HUe
e (pyHKIUU
1 METO/IBI
U151 pabOThI
C yucIaMu
Tema 1.4. 4.3 0.3 0 0 0 4 TecrupoBa
CTpOKOBBII HUE
THIT JAaHHBIX
Pazgen 2. Anropurm. Tumnsl aaropuTMon
Tema 2.1. 4.8 0.3 0 0.5 0 4 Tecrupopa
IlonsaTue HUE
aIropuTMa.
Tunesl
aJIrOpPUTMOB
Tema 2.2. 4.6 0.1 0 0.5 0 4 TectupoBa
Hukauyeck HHE
un
NTOPUTM
Paznen 3. Oranaaka nporpamvel. O6padoTka uckiarwuyenui B Python
Tema 3.1. 4 0 0 0 0 4 Tecrupopa
Otnagka HUe
IIPOrpaMMBbl
Tema 3.2. 4 0 0 0 0 4 TectupoBa
Paspabotka HUE
anropuT™Ma
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VibsaHOBCK Ui FOCyIIapCTBeHHbIﬁ YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl SHAHM
Jlekuun IIpakTunue JIadoparo RO padora

CKHe PHbIE bopme

3aHSATHA, pa6oThl, I

CeMHUHAapPBbI PaKTHKYM

bl

1 2 3 4 5 6 7 8
C y4eToM
OmMO0K
BBITIOJTHEHU
i
Paznen 4. ®ynknuun. Moayau. Co3aanne co6CcTBeHHbIX (DYHKIHI
Tema 4.1. 4.5 0 0 0.5 0 4 Tectuposa
Ilonsarue HUe
yHKIMH
Tewma 4.2. 4.5 0 0 0.5 0 4 Tecruposa
Coznanue HUe
COOCTBEHHBI
X (pyHKIMIA
Paznen 5. Crpoku. Cnucku. Ciroapu. Kopre:xu
Tema 5.1. 4 0 0 0 0 4 Tectuposa
Crpoku. HUe
Crmckn
Tema 5.2. 4 0 0 0 0 4 Tecruposa
CrnoBapu. HUe
Koprexu
Pa3zgena 6. ®aiioBbIi BBOA-BbIBO/
Tema 6.1. 4 0 0 0 0 4 Tectuposa
Pabora ¢ HHE
daitnamu
Pa3nen 7. OCHOBBI 00EKTHO-OPHEHTHPOBAHHOTO IIPOI'PaMMHP OBAHNS
Tema 7.1. 4 0 0 0 0 4 Tecrupopa
OcHOBBI 00 HHE
BEKTHO-OPU
E€HTUPOBAaHH
oro
rnoaxona
Pazgen 8. Ilpuvenenue Python B HCKycCTBEHHOM HHTeJLJIEKTE
Tema 8.1. 5 0 0 0 0 5 Tectuposa
Beenenue B HUE
MAIlMHHOE
oOyueHue ¢
Python
Tema 8.2. 5 0 0 0 0 5 TecrupoBa
O06paboTka HUe
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3aeJioB TEeKyLIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH TeJbHast <
3HAHUN
Jleknuu IMpakTuue JIa6oparo BHO padora
CKHe pHbIE dopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
€CTECTBEHH
Oro sI3blKa
(NLP) c
Python
Hroro 68 2 0 2 0 64
NOAJIeKUT
H3Yy4YeHUI0

5. COAEPKAHUE NNCHUILJINHBI
Pasznea 1. Cpena pa3padorku Python

Tema 1.1. SI3bIk nporpamvupoBanus Python. O6actu npuMeHeHAsT

S3pik mporpammupoBanusi Python. O6nactm nmpumenenus. doctomHcTBa M Hefgoctatku. OOmactu
npumeneHus. VHTtepaktuBHbIA pexum. Odunmanbaeiii cait s3pika Python. Padora B IDLE Python.
3anyck/ocTaHOBKa CKpPHITOB Ha si3bike Python. Ctuib HamucaHus KOja: OTCTYIIBI, OAa30BbIi CHHTAKCHC.
Vmena nepeMeHHBIX, AJAMHA CTPOKU. PekomMeHjaluuu o CO3JaHUI0 MMEH INepeMeHHbIX. KimoueBblie
(cyxe6Hble) cnopa. [lepBas mporpamma. CooOIIEHUST HHTEPITPETaTOPA.

Tema 1.2. OcHOBHBIE THIIBI JAHHDBIX

OcHoBHbIE TUMBI AaHHBIX. OCOOEHHOCTH OMEepUpPOBaHUS NaHHBIMU B s3bike Python. Ilepemennbie,
COOTHOIIIEHEe WMEHH IEePeMEeHHOW CO 3HAYeHHWEM B MaMATH KOMITbIoTepa. YWCIIOBBIE THUIBI JAHHBIX.
[TpeobpazoBaHus YMCIOBBHIX TUIOB. OCHOBHBIE OMEPAIUY C YUCIOBBIMU JAHHBIMHU.

Tema 1.3. Bctpoennbie (DyHKIIUH W MeTO/IbI JJIsI Pa0OTHI C YN CJIaMH

Berpoennsie (pyHkumm si3pika Python i paGoThl ¢ YMCIIOBBIME JIaHHBIMU. BBOZ/BBIBOJ UKMCIIOBBIX
naHHbIX. OrpaHnvYeHre TOYHOCTH BBHIYKCIICHHI Ipy padoTe ¢ BemecTBeHHbIMU (float) THTIOM TaHHBIX.

Tema 1.4. CTpOKOBBII THII JAHHBIX
Crpoku. CkneuBanue cTpok. Jlornyeckuii Tun gaHHbiX. [IpuHIMn Beicka3biBaHuid. ba3oBble onepanyu
N, NWJIN, HE. Ilpumepsl KCHOJIL30BaHUS JIOTMUECKHMX omnepauvid. B3aumonencrBue ¢ 4MCIOBBIMU U

CTPOKOBLIMM THUIIAMHU JaHHBIX. ButoBrie Oorcpanuu.

Paznea 2. Anropurm. Tunsl aaropurMmoB

Tema 2.1. IlonsaTue aaropurma. Tunsl ajropurmos
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Omnucanue 3a7auu B Bujie aaroputMa. JIMHeWHbI anroput™. Biok-cxembl. OrniepaTopsl ajist paboTH ¢
nocjenoBarebHOCThi0. [IpropureT BbimosHEHUs onepaTopos. IIporpaMmupoBaHue pa3BETBIISAIOLIMXCS
IIPOLIECCOB. AJITOPUTMBI C BETBJEHUEM. YCIOBHBI oneparop. CHHTaKCHC YCJIOBHOIO OIepaTopa.
Broxennsle ycinoBus. MHokecTBeHHbIe ycaoBUs. ClloxkHble ycaoBus. POpMyIMpoBKa YCJIOBUM.

Tema 2.2. Ilukanyeckuii aaropuTm

Hukin for, cuntakcuc. ®ynkims range(). Komanast break u continue. Bnoxennsie nukist for. Pemenue
3afa4 c nomoinpio 1ukia for. Hukn while LHukisl ¢ npegycnoBueM u nocrycnoBueMm. Cunrakcuc. CueTuuk
utepauuid. Komannel break u continue. BioxenHsie kbl beckoneunsiit k1. PopmyarpoBKa yCaOBUS.
Permenue 3agau ¢ UCIONIB30BaHUEM LIMKJIOB While.

Paznea 3. OTiaagka nporpammel. O6padoTka uckiawdyenui B Python

Tema 3.1. OTnaaka nporpaMmsl

Otrnagka mporpamMM. Tumbel OMMOOK: CHHTaKCHYECKHME, OIIMOKW BBHIOJHEHUs, CEMAaHTUYECKUeE.
Hcnonb30BaHNe HCKIIOYEHUH [UIsi 0OpabOTKHM OIMOOK BBHIMOJHEHUS1 0e3 aBapUilHOTO 3aBepIleHHsS
IPOrPaMMBl.

Tema 3.2. Pazpa6oTka ajaropurmMa ¢ y4eTOM OIIHOOK BBITIOJTHEHHS

Coo0mmenus nHTepnperaropa 00 omuokax. [Tonck mokymenTarmu o omuokam. OTagKa mporpamMMsl
C CEMaHTHUYECKMMHU OIIMOKaMK: DKCIIepUMEHTaIbHAs OTJIaIKa, CO3JaHNe KOHTPOJIbHBIX METOK.

Pa3zaen 4. ®ynkiun. Moayiaun. Co3ganne co0CTBeHHbIX (PYHKIMI

Tema 4.1. Ilonsitue pyHkun

Haznauenue ¢gyHkumu. Berpoennsie pyHkimuy. Bei3oB cripaBku 1o ¢pyHKIMAM. BeTpoeHHsle Momyn,
Ha3HaueHue. Bb3oB cipaBky 1o MoayasaM. Matemarnueckue pyHkuuu. [logkmouenue monynein. Moayib
Math. Micnnonb3oBanue gpyHkimidi Mmoayias Math ais pelenus maremaTuyeckux 3ajad.

Tema 4.2. Co3anue co0cTBeHHBIX (PYHKIMT

Hcnonb3oBanue coOCTBeHHBIX (pyHKLMI. [TapameTpsl 1 aprymeHTsl (DyHKIMIA. JIOKaIbHbIE TapaMeTphl
u nepeMeHHble. Bo3Bpaiaemoe 3HaueHue. O61acTh BUANMOCTU IIepeMeHHbIX. Vicrosib3oBaHue (pyHKIMI B
nporpammax. Coznanue coocTBeHHbIX MoayJieir. Moayiu NumPy, matplotlib, tkinter.

Pa3znea 5. Crpoku. Cnucku. CiaoBapu. Koprexu

Tema 5.1. Ctpoxku. Ciucku

Crpoku. ®ynkuus len. [Tepedop anemenToB cTpoku. Cpessl ctpok. [Touck. ITogcyer. Metoapl CTpoOK.
CpaBuenue cTpok. Padota ¢ TekcroBbiMu (paiimamu. Crivicku. [lepebop anemeHTOB crimcka. Onepaium co
cririckamu. Cpesbl criucKkoB. MeTtoisl criuckoB. OToOpakeHne, (pUabTparys U COKpalieHue.

10/ 25



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Tema 5.2. CaioBapu. Koprexn

CnoBapu kak cuerunkd. Llukibt u cnoBapu. OOpaTHblii mouck. CrnoBapu M CIUCKH. [1oOasbHbIC
nepeMeHHble. Koprexu u onepauuun npucBavBaHus. KopTexxu B KauecTBe BO3BPALAEMOIO 3HAUYEHUS.
Koprexku ¢ nepemeHHbIM uuciaoM aprymeHToB. Crucku u koprexu. CinoBapu u koprexu. CpaBHeHue
koprexei. IlocnenoBaTesibHOCTH MOCIEI0BATENBHOCTEMN.

Pa3nena 6. ®ai1oBbIil BBOA-BLIBO [

Tema 6.1. Pa6ora ¢ ¢aitiamn

OtkpeiTe daitna. Ytenue ¢aitna. TekcroBble U OnHapHble (aiiibl. 3amuck B ¢aiil. basbl TaHHBIX.
Cepnammzanus. decepranuzauus. Konsenepsl

Paznes 7. OcHOBBI 00'bE€KTHO-OPHEHTHP OBAHHOT'O MIPOTrPaMMHP OBAHHSA

Tema 7.1. OcHOBBI 00'b€KTHO-OPHEHTHPOBAHHOTO MOIX0/1a

OOBEKTH B pealbHOM Mupe, 00beKTH B Python. O6bekT, arpuOyThl, MeTo/bl. Co31aHNe OOBEKTOB.
[Tpumepsr kiacca. I[Hommopdusm U HacienoBaHUe. DK3EMIUIAPH KJIacCa B KauyeCTBE BO3BPALIAEMOrO
3HaveHus. Vcnonp30BaHue KJIACCOB B ITPOrpaMMax.

Pa3znea 8. Ilpumenenue Python B HuCKycCTBEHHOM HHTEJLJIEKTE

Tema 8.1. BBenenue B MammHaHO€e 00y4enne ¢ Python

Tunbl 3aga4 MamMHHOTO OOy4eHus: Kiaccudukanusi, perpeccus, kiacrepuzaius. OCHOBHbIE
QITOPUTMBI MAIITMTHHOTO OOYYeHUsI: TMHEeWHAsl perpeccusi, IOTUCTUIECKasi perpeccusi, Meto k-ommkaimmx
cocelield, IepeBbs PelIeHui, MEeTO OMOPHBIX BEKTOPOB. budnmnoreku Python myist MammHHOTO 00YYeHUS:
Scikit-learn, TensorFlow, PyTorch.

Tema 8.2. OopadoTka ecrectBeHHOro sa3nuika (NLP) ¢ Python

Beenenue B NLP: OcnoBHble 3a1aun NLP: 06padoTka Tekcra, mepeBo/i, u3BjieueHue nHGOpMaIum, yaT-
6otsl. [TpeaaputenbHas 00paboTKa Tekcta: TokeHn3alus1, JeMMaTU3allusl, CTEMUHT, Y/IaJleHHe CTOI-CJIOB.
BekTopHoe nipencrasienue cioB: Word2Vec, GloVe, FastText.

6. TEMBI IPAKTHUYECKUX U CEMUHAPCKUX 3AHATUI

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Jluneiinpie anropuT™bl. OCOOCHHOCTH TIOAKTIOYEHU S U UCTIOJIL30BAHKUS MOIYJIEH.
Llenm: MONYyYUTh HABBIKA BBOJIUTh U BBIBOJUTH [JaHHBIE, CO3/1aBaTh IIEPEMEHHbIE W BBIOJHSIThH
apudMeTUIecKue orneparuu.
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Conepxanue: Harucats nporpammy 1J1s1 pacuera 1o 3ajaHHbeiM (popmyiiam. [IpegsapureabHO MOATOTOBUTH
TECTOBBIE PUMEPHI B TaOuIIe excel.

Pesynpratel: Hanmucats nporpammy is pacdera mo cgopmyJe. IToarotoBute He MeHee TPEX TECTOBBIX
MIPUMEPOB.

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

PaspeTBJisiomyecs: nporeccol

Llemn: momy4nTh HaBBIK pabOTHI C YCIOBHBIMM OIlepaTopaMu Ha si3bike Python.

Conepxanue: Harucats mporpammy 1is pacueTa o 3agaHHeM popmynam. [IpeaBapureabHO MOATOTOBUTh
TECTOBbIE PUMEPHI B TaOHMILIE excel.

Pesynbratel: Hamucats mporpammy misi pacdyera mo gopmyse. IToaroToBute He MeHee TPEX TEeCTOBBIX
IPUMEPOB.

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

OpraHuszanus LUKJIOB

[enu: HaBBIK MCIIOJIL30BAHMS ONIEPATOPOB LIMKJIA Ha sA3bIke Python

Conepxanue: Hanucats nporpammy 1J1s1 pacueta o 3ajaHHbeiM (popmyiiam. [IpegsapureabHO MOATOTOBUTH
TECTOBbIE PUMEPHI B TaOuIIe excel.

Pesynpratel: Hanmucats nporpammy 1is pacdera mo ¢gopmyJe. ITIoarotoBute He MeHee TPEX TECTOBBIX
MIPUMEPOB.

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

Pabota co crpokamu

Llem: M3yunTh BO3MOKHOCTH si3bIKa Python mmst paboTsl co ctpokamu

Conepxanue: Harucats mporpammy 1is pacuera o 3agaHHeiM popmynam. [IpeaBapureabHO MOATOTOBUTh
TECTOBbIE PUMEPHI B TAOHILIE excel.

Pesynbratel: Hamucats mporpammy 1ist pacdyera mo gopmyse. IToaroToBuTh He MeHee TPEX TEeCTOBBIX
IIPUMEPOB.

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

OnHOMepHBIE MAaCCUBBI

Llemu: Hanmcath mporpammy [Uisi pacuera MO 3aAaHHBIM (opmynaaM. [IpeaBapuTesbHO MOATOTOBUTH
TECTOBbIE PUMEPHI B TAOHILIE excel.

Conepxanue: Harucats mporpammy 1is pacueTa o 3agaHHeiM popmynam. [IpeasaputeabHO MOATOTOBUTh
TECTOBbIE PUMEPHI B TAOHILIE excel.

Pesynbratel: Hamucats mporpammy ist pacdyera mo gopmyse. IToaroToBuTh He MeHee TPEX TEeCTOBBIX
IPUMEPOB.

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

JIByMepHble MaccuBbI U (PyHKIIUU

Llenu: nath cTyA€HTaM MPAKTUYECKUI HABBIK B HAIMCAHUU MPOrpaMM 0OPaOOTKH IBYMEPHBIX MacCHBOB C
WCIIOJIb30BAaHUEM (PYHKIIHIA.

Conepxanue: Harucats mporpammy 1is pacueTa o 3agaHHeiM popmynam. [IpegBapureabHO MOATOTOBUTh
TECTOBbIE PUMEPHI B TaOMILIE excel.

Pesynbratel: Hamucats mporpammy st pacdyera mo gopmyie. IToaroToBute He MeHee TPEX TEeCTOBBIX
IPUMEPOB.

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

Daiistel

Llenu: naTh CTYAGHTaM NMPAKTUYECKUI HABBIK B HAIMCAHUM MPOrPaMM, B KOTOPBIX BBHITIOJIHSIOTCS ONlepalun
C TEKCTOBBIMM (paiijlaMu — YTEeHUE, 3aMUCh

Conepxanue: Harucats mporpammy 1is pacueTa o 3agaHHeiM popmynam. [IpeasapureabHO MOATOTOBUTh
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TECTOBBIE PUMEPHI B Ta0HIIe excel.

Pesynbratel: Hamucats mporpammy misi pacdyera mo gopmyie. IToaroToBuTh He MeHee TPEX TEeCTOBBIX
MIPUMEPOB.

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

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlaHHbIi BUJ paOoThl He npenycMoTpeH YII.

9. IEPEYEHDb BOITPOCOB K 3AYETY

1. Kakue npaBuia popmaTupoBanus koja B Python ucnonesyiorces i oO6ecrniedeHus: ero YNTaeMoCcTu
(OTCTYIIBI, JIMHA CTPOKU, KOMMEHTApUK)?

2. Kak JOKyMeHTHMpOBaTh CBOW KO, YTOObI OH OBUI TOHSTEH HE TOJBKO BaM, HO U JIPyrHM
pazpaboTurikam?

3. Kakue ximouesble ciioBa B Python BH ucnonbs3yere B cBoer (pyHKUUM?

4. OOBSCHUTD, KaK padOTaeT MEXaHU3M IPUCBOCHUSI 3HaYeHUsI iepeMeHHO# B Python. Yto mporcxomut
B NaMsATH KOMIIbIOTEpa, KOrJa Mbl TpUCBaviBaeM 3HavyeHue nepeMeHHoul a uuciay 10? Kak Python
pa3iinyaeT UMeHa epeMeHHbIX U (haKTUUECKUe 3HAYCHUS B MaMSTH?

5. B uem pasHuua Mexay UeiabIMM yuciaamu (int), yuciaamu ¢ IUiaBaoomen Ttoukou (float) u
KOMIUIEKCHBIMU unciamu  (complex) B Python? IlpuBenure npumepbl Koaa, I€MOHCTpUpYIOLIME
npeoOpa30BaHUE OIHOTO YUCIOBOTO THIIA B JPYTOM.

6. Hanucatps nporpammy Ha Python, koTopas 3ampamimBaer y rmoJjib30BaTess ABa LeJIbIX Yuciia, a 3aTeM
BBIYUCIISIET UX CYMMY, Pa3HOCTb, IIpou3BeJeHue U yactHoe. OOopMUTh KOJ € MOMOILBI0O KOMMEHTapUEB,
OOBSCHSIOIINX, YTO JIAeT Kak/asi CTPOKA MPOrpPaMMBI.

7. Ilepeuucnutb 5 BcTpoeHHBIX (pyHKUMIA Python, KoTopble mone3Hsl a1t pabOThl C YKMCIOBBIMU
OaHHbIMU. [ Kakaoll (yHKUMM OpuUBeIUTe MpUMEp €€ HUCHoib30BaHus. B ueM mnpeumyiectsa
UCTIOJIb30BAHUS BCTPOEHHBIX (DYHKIMIA 110 CPAaBHEHUIO C HAIIMCAHUEM COOCTBEHHOIO KOZA [I1s BBIIOJTHEHU S
9TUX onepanui’?

8. Hamucats nporpamMmy Ha Python, koTopas 3ampamnmsaer y nojib30Batelisl 4Ba BELIECTBEHHbIX YnCiia
(float) ¢ momoupo pyHKIMM input(), 3aT€M BBIYMCISIET UX CYMMY M BBIBOAMT PE3YJIbTAT Ha IKpaH C
nomMomplo (QyHKIMU print(). YoeauTech, 4TO BBEJCHHBIE MOJIL30BATENEM 3HAYEHHUS MPeoOpasylTcs B
BEIIECTBEHHbI THUIl JaHHBIX Mepe] BblUMCIEHUAMU. Kak mNpoBepUTh, 4TO pe3yJbTaT BBIYMCIEHUN
oToOpaxkaeTcs C JOCTATOYHON TOUHOCTHIO?

9. OObsicHUTE, B YeM 3aKJIIOYaeTcsl MpoOjeMa TOYHOCTH BBIYMCIIEHMH C BEIECTBEHHBIMH UHCIAMU
(float) B Python? IIpuBectn mnpumMep, KOTOPHIA WUIIOCTpUpyeT 3Ty mpodsiemy. Kak MoxHO
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MHWHHUMU3UPOBATH e€ BIIMSIHME Ha PE3yJIbTaThl BBIUMCJICHUM.

10. O6BsCHUTB, KaK pabOTAIOT Ollepalyy CKJIEMBaHKs CTPOK B Python ¢ ncnosns3oBanuem omneparopa +
u Meroga join(). IlpuBectn mpumep, rae aas CKJIEUMBaHMS MCIOJB3YETCS CIMCOK CTPOK, M PE3yJbTar
MOJy4YaeTcsl pa3Hblil PU MPUMEHEHUH + U join().

11. Hanmcats mporpaMmy, KOTOpasi 3alparifBaeT y MoJIb30BaTess €ro MMl M BO3PACT, a 3aTE€M BBIBOAUT
Ha 9KpaH cooOmenve "Bame wums: [ums], Bam Bo3pacT: [Bo3pact]'. B mporpamme wucnonbsyiite
JIOTUYECKOE BBIpaKEHHE, KOTOPOE TMPOBEPSIET, SBJISAETCS JIM BO3pACT mosib3oBaress oonbpinnM 18. Ecim na,
no06aBbTe B cooOmmenue ¢gppasy "Bel coBepiieHHOTeTHUI" .

12. Omnucarp npunimn padotsl 6utoBbix onepauuii AND, OR, XOR, NOT B Python. Ilpusenure
npuMep Koia, rje OWTOBBIE ONepalyy NMPUMEHSIOTCS Ul MPOBEPKM HAIMYMS KOHKPETHBIX OWTOB B
JABOMYHOM TIPE/ICTAaBJICHUMH uKciaa. KakKoBBI IMperMyIIecTBa WCIOAb30BAaHMS OWTOBBIX OIepaluid B
IpOrpaMMHUpPOBaHUN?

13. IlpuBecTd npUMeEpbl pa3HbIX TUIIOB AJITOPUTMOB (JIMHEMHBIM, BETBALIMICS, LIMKIMYecKuil). Kak
MOZHO OIKCATh 3a/1a4y B BUJIE aJIrOpUTM™Ma’?

14. Haniucatp nporpammy Ha Python, koTopas nprHuMaeT Ha BXOJ [Ba YMCJIa U BBIBOAUT Ha dKpaH
cooOleHne, Kakoe U3 HUX Ooublire. Vcnonp3yiite ycoBHBIA oniepatop if-else u 1o6aBbTe B MporpaMmy
00paboTKy cityuasi, Koraa uucia paBHbl. Co3paiite 0JI0K-CXeMy, WILTIOCTPUPYIOIIYIO JTOTUKY pabOThl STON
HPOTPaMMBI.

15. Bioxennsle ycioBus B Python. IlpuBenure npumep, rae MCNoJb3yOTCS BIOKEHHbIE YCIOBUS IS
IIPOBEPKU HECKOJIbKMX YCJIOBUM OJHOBpEMEHHO. Kak MOXHO MCHOJIb30BaTh MHOXKECTBEHHBIE yCIIOBUS U
CJIOKHBIE YCJIOBUS B IPOrpaMMaXx ¢ BETBJIEHUEM?

16. Hanucatsb nporpammy Ha Python, koTopasi BHIBOZUT Ha 9KpaH Bce YETHBIE YHCIA B Juarna3oHe ot 1
no 20. Ucnons3yiite ki for u ¢pyHknumio range() 1yisi reHepanuy ducen B auarnasone. OObsicHUTE, Kak
paboTaloT KomaHabl break u continue B 1ukIe for.

17. Hanucatp nporpammy Ha Python, koTopas cripaimsaet y 1oJib30BaTeIsl YUCJIO U BBIBOAUT Ha 9KPaH
Bce Jenurtenu 3toro uucia. Mcnone3yiite mukia while nnd npoBepku Bcex uucea O BBEAEHHOTO
nojib3oBateieM. OObsicHUTE, KakK Bbl copMmupoBaim ycioBue 1ukiaa while. Yto mpowsoiaér, ecim
MOJIb30BaTEes b BBEJET HyseBoe uucio? Kak MOXHO M3MEHUTh KOJ, 4TOOB M30ekaTh OIMIMOKKA B 3TOM
ciayyvae?

18. OOBbsICHUTD, YeM OTJIMYAIOTCs IUKJIBI for 1 while. B kakux ciryyasx Jiydiiie UCTIOIb30BaTh UK for,
a B Kakux nukJ while? [IpuBenuTe npumepsl 3a1a4, KOTOPbIE MOKHO PELIUTh KakK ¢ MOMOIIBIO UKIIa for,
TaK ¥ C ITOMOLIbI0 [MKJIa while.

19. OOBSACHUTH pasHUIly MEXIy CHHTAKCUYECKNMH, OIIMOKAMM BBHIOJHEHHS M CEMaHTHYECKUMHU
ommOKamMu B mporpammax Ha Python. IIpumepsl kaxporo tuma ommoOOK. Kak MOXHO MCHOJIB30BaTh
WHCTPYMEHTHI oIk Python (Hampumep, print uim pdb) [U1st MOMCKa ¥ UCTIPABIICHUST OITHOOK ?
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20. Hanmcatb nporpammy Ha Python, KkoTopast cripanmBaeT y OJIb30BaTes [Ba YMCIIA U BBIYUCIISET UX
yactHoe. [lo6aButh 00paboTKy uckmoueHus: ZeroDivisionError, 4ro0sl mporpaMma He 3aBepiianach C
OIMMOKOM, eC/M TOJIb30BaTeb BBEIET HYJIEBOE YMCIO B KauyecTBe jeuTelis. BeiBeauTe cooOienne o0
OLIMOKe U TIOMPOCUTE MOJIb30BATEINS BBECTU Jpyroe uncio. Kak MokHO UCTob30BaTh OJIOK try-except ist
00pabOTKH OIMUOOK ?

21. Kakue npenmyIecTBa JaeT UCIOJIb30BAHUE UCKITIOUEHHH 111 00paOOTKY OIMOOK BHITOJHEHUS 1O
CPaBHEHMIO C MPOCThIM MpoBepsiionmM KoaoM. [IpuBenute mpumep, rie MUCHOJIL30BAHUE HUCKIIOYEHU
AesaeT Koj 0ojiee YUTaeMbIM U YI0OOHBIM JIJIS TIO/IIePIKaHUS.

22. Kak wunreprnperarop Python Bbigaer cooOmeHuss o6 ommoOkax. Kakue TUIMYHBIE SJ€MEHTHI
cojepxarcsa B cooOmeHusx o0 omubOkax? Kak MOXHO WCIIONB30BaTh 3TH 3JEMEHTHl JJis TOUCKA
nH(pOPMAIIIH O PUYNHE OIMUOKY B JOKyMeHTaru Python?

23. Hamumcate nporpammy Ha Python, kortopas Bbrumciser gakropuan uyuciaa. BHecure B Ko
CEeMaHTUYECKYIO OIIMOKY (Harpumep, HeTIPaBUJIbHO UCTIONB3YHTe MHIEKC B CIIMCKE WM OIIMOOYHO 3aJaiTe
ycioBre B IMKJe). ONuimTe Imard, KOTopble Bbl OydeTe NpeanpHHUMATh A OTJIAAKH MPOrpaMMbl C
MOMOIIBIO METOI0B SKCIIEPUMEHTAILHOM OTIAKU U CO3JAHUSI KOHTPOJIbHBIX METOK.

24. Kakue J0MOJHUTENIbHBIE UHCTPYMEHTH! (KpoMe print 1 pdb) MOXHO MCIIOJIB30BaTh IS OTJIAJKU
nporpamm Ha Python? B uem ux mpeumyinectsa u Hepoctatku? Kak BHIOpaTh MOIXOMSANIMNA HHCTPYMEHT
OTJIAJIKM JJ1s1 KOHKPETHOM 3a1auu’?

25. B yem npeumylIiecTBa UCHOJb30BaHUSA (PYHKIMK B mporpamMmMax? IlpuBectu npumep BCTPOEHHOM
¢pynkuum Python. [Toka3arh, Kak MOXHO MOJTYYUTh CIIPABKY 10 HEeW ¢ moMoubio pyHkimu help().

26. Monynb B Python. KakoBa ponbs Moayneit B opranuzanuu koga? Ilpusectu mpumep BCTPOSHHOTO
mozayist Python.

27. Hanmcatp nporpammy Ha Python, koTopasi cripailiBaet y rnoJjib3oBartesisi paauyc Kpyra u BbIYUCTISIET
IUIOIIAAb U IEpUMeETp 3Toro Kpyra. Mcnosne3yiite pyHKIMM U3 Moayast math /1711 BBIYMCASHUS YMCia U U
BO3BeJIcHUs B cTerieHb. OOBSICHUTE, KaK BbI MOJIKJII0UaeTe MOAYJIb math kK cBoell mporpamme. Kakue emié
MaTeMaTuieckue (pyHKIMU MOXKET MpeAOoCTaBIsATh MOAY b math?

28. Hamumcate ¢yHkimo Ha Python, koropas npuHuMmaeTr aBa 4ucia B KayecTBe apryMEHTOB M
BO3BpallaeT ux cymmy. Kak ucnosib30Bath 3Ty (PyHKIUIO B APYroi MporpaMMe Jisi BBIYUCICHUSI CYMMBI
IBYX YHMCeJI, BBEJEHHBIX MMoJb3oBaresieM? OObsCHUTE, KaK padOTAIOT HapaMeTphbl M apryMeHTHl (DyHKIMH, a
TaK:Ke MOHSITHE "BO3BpalllaeMoe 3HaueHue".

29. Coszpaiite coOCTBEHHBIA MOAYJb Ha Python, KOTOpBI comepkUT (PYHKIUIO JJIs1 BBIYMCICHUS
(pakTopuana uucia. IMnoprupyiite 3T0T MOAYJb B IPYrylo MPOrpaMMy M UCIOJBb3YHTE (DYHKLUIO IS
BBIUUCJIEHUS (DaKTOpUAIa YUCIIa, BBEAEHHOTO MoJjb3oBatesneM. OObsICHUTE, Kak pad0TaeT UMIOPT MOyl
B Python. KakoBsbI npenmyIiiecTBa co3aanusi COOCTBEHHBIX MOJTYJIei?

30. Onuinure, Kak MOXHO HcHojb3oBaTh Moayiau NumPy, matplotlib u tkinter B mporpammax Ha
Python. IIpuBenuTe npumMepsl IpUMEHEHUs Kax10ro Moays. Kakue 3a1aum MOKHO pelaTh ¢ IOMOILBIO
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3TUX MoAyJien?

31. Hamucate nporpammy, KOTOpas 3alpallldBaeT y IOJb30BaTelsl TEKCT U BBIBOAUT Ha 3KpaH
KOJIMYECTBO CJIOB B 3TOM TekcTe. Mcnonb3yire (pyHkimio len() ans onpeneneHus JIMHbI CTPOKU U METO/L
split() nuis pa3duenus crpoku Ha cioBa. OObsicHUTE, Kak padortaet Meto split().

32. Cozpaiire criucok u3 10 ciayvaiHbix uyucesn. Hammmmre nporpammy, KOTopas COPTHPYET 3TOT
CIMCOK T10 BO3PACTaHUIO U BHIBOAUT OTCOPTUPOBAHHBIN CIIMCOK Ha 3KpaH. Mcnoab3yiite meTox sort() ass
copTupoBKHU crucka. Co3aaiiTe HOBBI CHMCOK M3 INEPBBIX 5 3JEMEHTOB OTCOPTMPOBAHHOIO CIMCKA,
UCHOJIB3Ys cpe3 crucka. OObsACHUTE, Kak padOTaTh CO CPE30M CITUCKA.

33. Hanmcarp mporpammy, KOTOpasi CUUTHIBAET TEKCTOBBIMA (pailll M BHIBOJAUT HAa IKPAH KOJUYECTBO
CTpoK B 3TOM (paitie. Mcnomnb3yiite nukia for ms nepedopa cTpok B (aiine. Mi3MeHuTe mporpaMmy Tak,
yToOBl OHA BBIBOAMJIA HA IKPaH TOJBKO T€ CTPOKHM, KOTOpble HauMHaTcs ¢ OykBol "A". Mcnonbsyiite
yCJIOBHbIA omepaTtop if 11 MpoBepKkM NEpBOrO CUMBOJIA CTPOKM. Kak MOXHO MCIOJIBb30BaTh METO.
readlines() a1 cUMTHIBaHUS BCEX CTPOK U3 (pailiia OTHOBPEMEHHO?

34. HanmcaTh mporpaMMy, KOTOpasi CUMTHIBAET TEKCT M BBHIBOAUT HA SKPaH KOJMUYECTBO BXOXKIEHWM
KaXJOr0 CJIOBa B 3TOM TeKcTe. Mcnosb3yiite cloBapb B KauecTBE CUETUMKA JIs MOJCYeTa BXOXKICHUIN
cioB. OOBsCHUTE, KaK MCHOIB30BaTh MUKJ for s mepedopa ClIoB B TEKCTE M OOHOBJIEHUS 3HAUEHUN B
cnoBape. Kak MOXHO BBIBECTH Pe3yJIbTATHI ITOJICYETa B hopMaTe "CJI0BO: KOJIUYECTBO'"?

35. Cozpaitre cicok u3 S uMeH. Hanmmmre nporpaMMy, KOTopas 3alpaliMBaeT y MOJIb30BaTENA UM U
BBIBOJIUT Ha 9KpaH MHJEKC 3TOr0 MMEHM B CIMCKE (ecM UMs ecTb B criucke). VMicnonb3yitre nuki for ans
nepedopa JEMEHTOB CIMCKA U YCJIOBHBIN oreparop if aj1s cpaBHeHHs] MMeH. Kak MOXHO MCIIOJIb30BaTh
cioBapsb s 6osee 3(p(heKTUBHOTO MOUCKA UMEHH B CIIMICKE?

36. Hanmiure (pyHKIMIO, KOTOpask IPUHUMAET B KAUECTBE apryMEHTa CIIMCOK M BO3BpAILAET KOPTEK,
COZIepIKallMii 1Ba JIEMEHTA: IEPBBII 9JIEMEHT - 9TO Cpe/IHEe 3HAaUE€HHE YHCeIl B CITUCKE, @ BTOPOW JIEMEHT
- 9TO KOJIMYECTBO JIEMEHTOB B criicke. OObsicHUTE, Kak paboTaioT KopTexu B Python. Kakue ocobennoctn
uMeeT paboTa ¢ KOpTeKaMH 110 CPABHEHHIO CO CITCKaMK?

37. Hanmcats nporpammy, KoTopas 3alpaliMBaeT y MoJb30BaTess UMs (ailyla M CTPOKY TeKCTa, 3aTeM
3aMMCHIBACT ATy CTPOKY B yKa3aHHBIN (hailsl. Ecnu aiin yxe cymiecTByer, mporpaMmMa JI0J’KHA TOOaBUTh
CTpPOKY B KoHell aitna. OObsICHUTE, KaKhe PeKMMBI OTKPHITHS (haiiyia ucrosb3yiorcs B Python mis 3anmcn
JaHHBbIX B (paitn?

38. Co3pare TEKCTOBBIN (paiil ¢ HECKOJIBKMMHU CTpOKamM Tekcra. Hamummre mporpamMmy, Koropas
CUMTBIBAET 3TOT (hailsl CTPOKA 32 CTPOKOM U BBIBOAUT HA IKPAH TOJIBKO T€ CTPOKU, KOTOPbIE HAUMHAIOTCS C
oykssl "A". Ucnionb3yiite 1uki for 1uis nepedopa CTpok B hailiie ¥ yCcI0BHbINA onepatop if 11s1 mpoBepku
NepBOro cUMBOJIa CTpoKH. Kak MOkHO ucnosp3oBath MeToA readlines() A1l CUMTBIBaHUS BCEX CTPOK M3
(paiina onHOBpeMEeHHO?

39. Hanucatph nporpammy, KOTOpasi 3alpaliMBaeT y Mojib3oBaresis uMms ¢aidia U BBIBOAUT HA dKpaH
KOJIMYECTBO CJIOB B 3TOM (paitie. Mcnonb3yite pyHkumio len() 115 onpenenaeHus JUIMHBL CTPOKU U METO/L
split() s pa3bueHus: CTpoku Ha ciioBa. Kak MoxHO 00padoTath ciydaid, Koraa aiii He cyiecTByeT?
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

40. OOBSICHUTh OCHOBHBIC TPHHITUITEI OOBEKTHO-OPUEHTUPOBaHHOTO TMporpammupoBanus (OOI):
MHKAIICYJIALMA, Hacje1oBaHue U noauMopgusM. [IpuBectu npumeps! peasin3aliii STUX IPUHLUIIOB B KOZAE
Ha Python, ncnone3ys kiaccel 1 0OBEKTHI.

41. Cozpmate kimacc Dog B Python, xotopwiii OyzmeT mpeacTaBisaTh coOaky. Kiacc noymkeH mMeTh
aTpuOyTHl name (ums1) u breed (mopoaa) u metoawt bark() (y1ait) u run() (6exath). Co3maiite 0OBEKT Kjlacca
Dog 1 npoeMOoHCTpUpyiTe UCIOIB30BaHHUE €r0 aTPHOYTOB U METO/IOB.

42. Hanmcatp niporpamMmy Ha Python, koTopasi co3gaeTr cnmcok u3 IByX 0ObeKTOB Kiacca Dog, 3aTtem
nepeOupaeT JIeMEHTHI CIIMCKA U BbI3bIBaeT MeTo bark() mist kaxkmon codaku. Mcronab3oBath Uk for s
nepedopa JIEMEHTOB CITUCKA OOBEKTOB.

43. OObsICHUTE Pa3HUILy MEXKIY 3aJauaMy KJIacC(pUKAIU, PErPECCUU U KIIaCTepPU3ali B MAITUHHOM
oOyuennu. [TpuBeguTe MpUMephl peasibHBIX 33724, KOTOPbIe MOKHO PEIIUTh C TIOMOIIBI0 KakK/I0TO U3 ITUX
TUIOB MAIlIMHHOTO O0Y4eHHs.

44. Onummre anroputM k-Ommkaiimmx cocenert (KNN). Kak on paboraer? Kakue mapamerpsl HyKHO
ycraHoBuTh 1 anroputMa kNN? [lpusenute npumep ucnosb3oBaHus anroputma kNN ¢ momorsio
ouomotexu Scikit-learn 1uist Ki1accrpyKayy TaHHBIX.

45. Yrto Takoe riaybokoe oOyuenwe? Kak orimuaercs riayOookoe oOydeHHE OT TPaJUIIMOHHOTO
MamuHHOro ooyuenusi? Kakue Oubmmoreku Python wacto ucnosb3yoTcss mjiss riryOokoro oOydeHusi?
[IpuBegure npumep ucnonb3oBanusa TensorFlow wim PyTorch nns pemenus 3agaum kiaccudukanyu
M300paXKEeHM.

46. OOBACHUTD pa3HUIy MEXIY TOKEHU3allMeH, JeMMaTh3aleid U CTEMUHIOM B TpeABApUTEIHbHON
00paboTke TekcTa. [TodyeMy BaxXHO MPOBOJMTH MPEIBAPUTEIbHYI0 00pa0OTKY TeKCTa mepe]] MPUMEHEHUEM

mogeiieit NLP?

47. BexkTopHOE mpejacTaBieHUE CJI0OB. Kakue MeTonpl HMCIOJIB3YIOTCS [UIsl CO3[AHUS BEKTOPHOTO
npenacraieHus cyioB? Kakue npenMyinecTBa 1aeT BEKTOPHOE NIPEICTABIEHUE CIIOB JJid Mozesied NLP?

48. Omnmcatb padboty pekyppeHTHbIX HelpoHHBIX cetedt (RNN) u ux npumenenne B NLP. Kak RNN
MOT'YT UCIIOJIb30BAThCA AJIs1 00paOOTKH MOC/IEA0BATENbHBIX JAHHBIX, TAKUX KaK TEKCT?

10. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA
Cooepoicarue, mpebdo8arus, Ycao8us u NOPsIOO0K OP2aAHU3AUUU CAMOCMOSMENbHOU padombl
00YUaArOUUXCSL C YUemom popMbl 00yueHusi onpedensitomcs 8 coomsemcmeuu ¢ «llonodxcenuem oo
Op2anu3auUL CamoCMoSIMENbHOU Pabomvl 00YUAIOUAUXCS», YMBEPHCOEHHbIM Y ueHvim cogemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Lo kadxcooii ghopme 0byuenus: OuHas/3a0UHAA/OMHO-3A0UHAS 3ANOAHAEMCS OMOEAbHAS MAOAUUA

dopma 00yyeHus1: ouHas
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
Pa3zpea 1. Cpena pa3zpadéorku Python
Tema 1.1. f3bIk ITpopaboTka yyeOHOTO MaTtepuanac | 2 TectupoBanue
nporpammupoBanus Python. HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
Oo6acTv MpUMEHEHHU S METOAMYECKOTO 1
nH(pOpPMaIMOHHOTO 0becrieYeH s
JACIIUTUTAHBL.
Tema 1.2. OCHOBHbIE THITBI IIpopaboTka ydeOHOro Matepuaiac | 2 TecrupoBanue
JAHHBIX MCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTO U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.
Tema 1.3. BcrpoeHHble (pyHKLIUT ITpopaboTka yuebHOrO MaTepuamac | 2 TectupoBanue
Y METOJBI U151 pabOTHI C YHCIAMU WCTIOJIb30BAHMEM PECYPCOB YUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCIUTUTAHBL.
Tema 1.4. CTpOKOBBIiA THIT IIpopaboTka yyeOHOrO MaTepuaa c | 3 TectupoBanue
JAHHBIX HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOAMYECKOTO 1
nH(pOpMaIMOHHOTO 0becTIeYeH s
JCIIUTUTAHBL.
Paznen 2. Anropurm. Tuns! ajroputMoB
Tema 2.1. IlonsaTue anropurma. IMpopaboTka yaebHOrO MaTepuanac | 3 TectupoBanue
THITB aITOPUTMOB WCTIOJIb30BaHMEM PECYpCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCIUTUTAHBL.
Tema 2.2. Hukmnueckuii IIpopaboTka yyeOHOrO MaTepuaa c | 3 TectupoBanue
ITOPUTM HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOAMYECKOTO 1
nH(pOpMaIMOHHOTO 0becTIeYeH s
JCIIUTUTAHBL.
Pazgen 3. OTaaaka nporpaMmmbl. O6padoTka uckiaodenuii B Python
Tema 3.1. OTiagka nporpaMmsl ITpopaboTka yuebHOro Matepuamac | 2 TectupoBanue

HCHOJIb30BAaHUEM PECYPCOB yIeOHO-
METOANYECKOTO 1
nH(pOPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 3.2. Pa3zpaboTka anropurma
C y4eTOM OIIMOOK BHIIIOJIHEHHUSI

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

TectupoBanue

Paznen 4. ®ynkuun. Moayiau. Co31anne co0CTBeHHBIX (DYHKIUH

Tema 4.1. Tlouarue pyHKIMHU

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

TectupoBanue

Tema 4.2. Co3ganne cCOOCTBEHHBIX
dyHKIMIA

IIpopaboTka y4yeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue

Paznea 5. Crpoku. Cnucku. CiioB

apu. Kopre:xu

Tema 5.1. Crpoku. Cnivicku

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TectupoBanue

Tema 5.2. CnoBapu. Koprexu

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

TectupoBanue

Pa3z e 6. ®ailjioBblii BBOA-BHIBO/I

Tema 6.1. PaGota ¢ daiiamu

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

TectupoBanue

Pazgen 7. OcHOBBI 00'b€KTHO-OPHEHTHPOBAHHOTO NP OrPaMMUP OBaHUS

Tema 7.1. OCHOBBI OOBEKTHO-
OPHEHTUPOBAHHOTO MOJXO0/Ia

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

TectupoBanue

Paznexn 8. Ilpumenenne Python B HCKycCTBEHHOM HHTEJJIEKTE

Tema 8.1. BBeieHre B MallIMHHOE
oOyuenue ¢ Python

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BaHUEM PECypcoB yueOHO-

TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

METOJMYECKOTO U
MH(POPMAIIMOHHOTO 00eCTICUeHU ST
JACIIUTUTAHBL.

dopma oOyueHHs: 3a09HAST

Ha3Banue pPa3aejoB U TEM

Bua camocTosTeJIbHOM PadoThI
(npopadomka yueorozo
Mmamepuana, peutenue 3aoau,
pedpbepam, 00KAa0, KOHMPONLHAS
paboma,nodzomosKka K coaue
3auema, 3K3a.meHa u op).

0o0nem
B yacax

®opma KOHTPOJIs1 (nposepKa
peuwienus 3a0au, pedhepama u op.)

Pazgen 1. Cpena pazpa6orku Python

Tema 1.1. f3bIk
rporpammupoBanus Python.
O6nactv mpUMeHEHUS

ITpopaboTka yueOHOro Matepuaa ¢
HCIOJIb30BAHUEM PECYPCOB YUEOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTIeYeH s
JUCIUILTHHBL.

TectupoBanue

Tema 1.2. OCHOBHBIE THIIBI
JIAHHBIX

ITpopaboTka yueOHOro MaTepuaa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOrO U
MH(POPMALIMOHHOTO 00eCIIeyeHNs]
JAVCLUIUIMHBL.

TecrtupoBanue

Tema 1.3. BcrpoeHHble (hyHKIMN
1 METOJIB! U151 pabOThI C YMCIaMU

ITpopaboTka yueOHOro MaTepraa ¢
HCIIONb30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOro 1
MH(OPMALIMOHHOTO 00eCTIeUeHHs]
JWCIUIUTHHBL.

TectupoBanue

Tema 1.4. CTpOKOBBII THIT
JaHHBIX

ITpopaboTka yueOHOro Matepuaa ¢
HCIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTIeYeH s
JUCIUILTHHBL.

TectupoBanue

Pazgen 2. Anropurm. Tumnsl aaropurMon

Tema 2.1. [TonaTue anropurma.
Tumnsl aropuTMOB

ITpopaboTka yueOHOro MaTepraa ¢
HCIIONb30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOro 1
MH(OPMALIMOHHOTO 00eCTIeUeHHs]
JWCIHITHHBL.

TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 2.2. lluknudeckuit
NTOPUTM

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

TectupoBanue

Paznen 3. Otnaaka nporpaMmmvbl. O6padoTka uckarwueHui B Python

Tema 3.1. Otajika nporpamMmbl

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

TectupoBanue

Tewma 3.2. Pa3zpaboTka anropurma
C y4eTOM OIIMOOK BHIIIOJIHEHHMSI

IIpopaboTka y4yeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue

Paznen 4. ®ynkuun. Moayiau. Co31anne co0CTBeHHBIX (DYHKIUI

Tema 4.1. Tlouarue pyHKIMU

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TectupoBanue

Tema 4.2. Co3ganne COOCTBEHHBIX
dyHKIMIA

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

TectupoBanue

Paznea 5. Crpoku. Cnucku. CiioB

apu. Kopre:xu

Tema 5.1. Crpoku. Cnivicku

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

TectupoBanue

Tema 5.2. CnoBapu. Koprexu

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PECcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

TectupoBanue

Pa3 e 6. ®ailjioBblii BBOA-BHIBO/]

Tema 6.1. PaGota ¢ daiiamu

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTIeYeH s

TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

dopma KOHTP0J1s (nposepka
pewenus 3a0au, pedhepama u op.)

JIACLIATUIAHEL.

Paznen 7. OcHOBBI 06bEKTHO-OPHEHTHPOBAHHOTO IIP OIPAMMHP OBAHNUS

Tema 7.1. OcHOBBI OOBEKTHO- IMpopaboTka yuebHOro Matepuanac | 4 TectupoBanue
OPHEHTHPOBAHHOTO MOAX0/1 WCTIOJIb30BaHMEM PECYPCOB yUeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCTIUTUTAHBL.
Pa3znea 8. [Ipumenenue Python B nckyccTBEHHOM HHTEJLIEKTE
Tema 8.1. Beesenuie B MalrHHOE IIpopaboTka yyeOHOro Matepuaiac | 5 TectupoBanue
obyuenue ¢ Python HCIIOJIb30BAHMEM PECYPCOB yUeOHO-
METOJUYECKOTrO U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIMHBL.
Tema 8.2. O6paboTka IMpopaboTka yaebHOrO MaTepuamac | 5 TectupoBanue

ecrecTBeHHOTO s13b1Ka (NLP) ¢
Python

MCIIOJIb30BAaHUEM PEcypcoB yueOHO-
METOUYECKOrO 1

nH(pOpPMaIMOHHOTO obecreYeHns
JUCLIUTUIVHBIL.

11. VYAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUAITI/INHDbI

a) Cnncok pekoMeH/1yeMoil JuTepaTypbl
OCHOBHAas

1. 3narononbekuii [I.M. OcHOBBI IporpaMMHUpoBaHus Ha si3bike Python : yueOnuk / JI.M. 31aT0MONBCKUT |
3marononbckuin .M. - Mocksa IOMK-npece,  2017. - 284 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605523.html. - Pexum nocryna: 9BC "Koncynbrant
cryznenTa"; no noanucke. - ISBN 978-5-97060-552-3. / .— ISBN 0_253809

2. YepnsieB CranucinaB AHapeeBrd. OCHOBBI mporpaMMupoBaHusi Ha Python : YueGHoe mocobue st
By30B / C.A. YepnbmneB. - MockBa : IOpaiir, 2021. - 286 c. - (Boiciiee oOpaszoBaHue). -
https://urait.ru/bcode/477353. - https://urait.ru/book/cover/30COECCD-
C128-4BD4-8173-DSFA88BEDEL16. - Pexum goctymna: DieKTpoHHO-0uOmoTeyHas cucrtema FOpait, s
aBTOpU3. MOJb30BaTeNel. - DNeKTpoH. AaH. - [SBN 978-5-534-14350-8 : 849.00. / .— ISBN 0_276978

JIOTOJIHUTeJIbHAs
1. ®epopos dmutpmii FOpreBuu. [IporpamMmupoBaHue Ha sI3bIKe BBICOKOTO YpoBHsSI Python : YueGHOe

nocodue s npuknagHoro 6akanaspuara / [1.JO. ®enopos ; ®enopos 1. 0. - 2-e usza. ; nep. u Jo1. -
Mockaa : FOpaiit, 2019. - 161 c. - (Beiciee o6paszoBanue). - URL: https://urait.ru/bcode/437489 . - Pexum
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nocryna: DIeKTPOHHO-0MOmMoTeyHas cucteMa FOpaiT, 1t aBTopus. nmosip30BaTesei. - DIeKTPOoH. JIaH. -
ISBN 978-5-534-10971-9 : 349.00. / .— ISBN 0_287035

2. T'ypukoB Cepreit PoctucnaBoBud. OCHOBBI aJrOpUTMHU3ALMM M IporpaMmupoBaHuss Ha Python :
Vue6noe nocodue / C.P. I'yprkoB ; MOCKOBCKHIA TEXHUYECKUI YHUBEPCUTET CBSI3U M MHPOPMATHKH. - 1. -
MockBa : WzparemsctBo "®OPYM", 2017. - 343 c¢. - BO - DbakaiaBpuar. -
http://znanium.com/catalog/document?id=185623. - https://znanium.com/cover/0772/772265.jpg. -
Pexum nocryna: 9bC Znanium; o noanucke. - ISBN 978-5-00091-428-1. - ISBN 978-5-16-102278-8. -
ISBN 978-5-16-012321-9. / .— ISBN 0_434084

3. Kouetsiro A. A. OCHOBBI IporpaMMHpOBaHus Ha si3bike Python : yae6HOe ocooue / A. A. KoueThiros.
- Tyna : Tyal'V, 2024. - 272 c¢. - Kuura u3 komiekuuu Tynl'V - Hudopmaruka. - URL:
https://e.lanbook.com/book/427316. - https://e.Janbook.com/img/cover/book/427316.jpg. - Pexum
nocryna: bC "Jlanw"; s aBTopu3up. nojb3oBatesei. - ISBN 978-5-7679-5380-6. / .— ISBN 0_547345

yueOHO-MeTOouuecKas

1. MepueBa U. A. MeToanyeckue yka3aHusl JUisi CAMOCTOSTENBHON paOOThl CTYIEHTOB O JUCLUILIMHE
«OCHOBBI TPOrpaMMUpOBaHus Ha sA3bIke Python» 115 cTyA€HTOB Bcex HaIllpaBJeHUH U cliellMaIbHOCTEN He
UT npoduns / U. A. Tlepuesa, FO. I'. CaBunoB, U. A. Cannukos. - 2022. - 69 c. - Heony01MkoBaHHBIN
pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13479. - Pexum pocryna: 9bC Val'y. -
Texkcr : anexktponHsiil. / .— ISBN 0_476097.

0) IlporpaMmmHoe oOecrnieyeHne

- OneparmonHas cucreMa "AJbT 0oOpazoBaHue”

- Oducnsiii naket "Mow oduc"

- Python IDLE

- Visual studio code- Python IDLE- Visual Studio Pro

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpasoBatenbHbii pecypc IPRsmart : 3;1eKTpoHHO-OMONMMOTEYHast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TEKCT : 371eKTPOHHBIN.

1.2. O6pasoparesbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAs GHOINOTEKA
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DneKkTpoHHas Onbmoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
9JIeKTPOHHO-OMOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum goctyna: 1is 3apeructpup. noibs3opateneil. — Tekcr
: QIEKTPOHHBIM.

1.4. KoHCcynbTaHT Bpaya. DJIEKTpOHHAs MeJULMHCKas OuOimoteka : 6a3a jmaHHbeiX : caidt / OO0
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Beiciass 1mikosna opraHM3alMd M yOpaBJeHUs 3/paBoOXpaHeHHueM-KOMIUIeKCHBIA — MeIUIMHCKUIA
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbiast MequIIMHCKAast OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : caiit / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMOMMOTeuHast cucteMa : cat / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocrymna: [jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OnOMOTEeYHast cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. KoucyabrantIlmoc [DnekTpoHHbI pecypc]: crpaBouHast nmpaBoBas cucrtema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynerantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektponHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
1oJib30Baresend. — TEKCT : 3JIeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmannonHas cucremMa «HamumoHajabHas
3JIeKTPOHHAsI OMOJHOTEeKa» : IIeKTpoHHast oudmoteka : cailt / PI'BY PI'B. — Mocksa, [2024]. — URL:
https://136.pd. — Pexum nocTyna : s nojbp3oBaresieid HayqHou OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii noptan / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIM.

6. DdaexTponHass ouéamoreuynas cucrema Yal'V : monyns «nekrponHas oubdmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nms
NoJIb30BaTe el HayyHOH OMOIMOTeKU. — TEKCT : SeKTPOHHBIM.

Cornacosano:
Muscetiep Beiyninii Hlypenxo 10.B. DAL At 2024r.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAIIJINHBI:

AyauTtopuu 1is pOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHH S TaOOPAaTOPHBIX paboT 1
IIPAKTUKYMOB, JJis1 TIPOBEJEHUS] TEKYLIETO KOHTPOJIS W IPOMEXYTOUYHOM aTTECTalMM, KYPCOBOTO
MPOEKTUPOBAHMUS, TPYMIIOBBIX M MHUBUYaIbHBIX KOHCYJIbTALUH (8bl0pams HeobOxooumoe)

AyauTopuM YKOMJIEKTOBaHbl CIEMAIM3UPOBAHHON MeOenblo, y4eOHOW [OCKOH. AyauUTOpuM s
MIPOBEJCHUSI JICKITMI 000PYI0BaHbI MYJIbTUMETUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsT MH(OPMAIIUT
OostbON ayauTopun. [ToMerieHus 11s1 caMOCTOATENIbHON padOThl OCHAIIEHBI KOMIIBIOTEPHBIN TEXHUKOW C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «MHTepHeT» W oOecrieueHWeM JOCTyna K 3JeKTPOHHON
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MH(GOPMAIIMOHHO-00pa30BaTeIbHON  cpelle,  SJEKTPOHHO-OMOIMOTeYHO — cucteme.  [lepeyeHb
000pyI0BaHU s, UCTIOJIL3YEMOr0 B Y4eOHOM Tporiecce:

- MynbTrMenitHOe 000pY/IOBaHUE: KOMIIBIOTEP/HOYTOYK, 9KPaH, TPOSKTOP/TEIeBU30D

- KomnblorepHas TexHuka

13. CHEHUAJIBHBIE YCJIOBUA AJIA OBYYAIOIIINXCA C OI'PAHNMYEHHBIMU
BO3MOXKHOCTAMMU 3J0POBbA

B ciydae HeoOX0AMMOCTH, OOYYAIOIIMMCS M3 YUCIIa JIUI] C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbSI
(Mo 3asBJEHUI0 OOYYAIOIErocs) MOTYT Tpe/laraThCs OJHU W3 CJCAYIIMX BAapUAHTOB BOCIIPHUSITHUS
MH(POPMAIIY C YIETOM MX MHAWBUAYATbHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEN:

- JUISl JIMII C HapylICHUsSIMU 3pEHUs: B TMedaTHOW ¢opMe yBeJIMYeHHbIM mipudToM; B dopme
9JIEKTPOHHOTO JOKyMeHTa; B dopme ayauodaiiia (rmepeBoj yuyeOHBIX MaTepuasioB B ayanodopMar); B
nedaTHoi ¢opMe Ha sA3bIKe Dpaiiisg; WMHAMBUAYyaJbHBIE KOHCYJIbTAllMM C  IPUBJICUCHUEM
TU(JI0CY pIONIePEBOJUMKA; MHAUBUAYAIbHbIE 3a/JaHUS U KOHCYJIbTAINH;

- Uil JIMII C HapylIeHWsIMH Ciiyxa: B medaTHoOW opme; B (opMe 3JIEKTPOHHOTO IOKYMEHTA;
BUACOMATEPHAIIBI C Cy6TI/ITpaMI/I; HWHAUBUAYAJIbHBIC KOHCYJIbTalUXU C IIPUBJICYECHUEM CYPAOIIEPEBOIYHKA;
VHIVBHyaJIbHbIC 33/IaHKSI U KOHCYJIbTAIINY;

- Ui JMI] C HapylIeHUsSIMU OIOPHO-ABUraTeJIbHOTO ammapara: B TedatHoil ¢opme; B ¢dopme
9JIEKTPOHHOTO JIOKYMeHTa; B (hopme ayanodaiiia; HIUBUAYaJIbHbIE 3a/IJaHUS U KOHCYJIbTALIUH.

B ciayyae HEOOXOIMMOCTM WCHOJBb30BAaHUS B YYeOHOM IMpOIecce YaCTHYHO/MCKITIOUUTETbHO
JAUCTAHITMOHHBIX 00pa30BaTENIbHBIX TeXHOJIOTH, opranu3anus padotsl [II1C ¢ obyyaomumucs ¢ OB3 u
MHBAJIMAAMU TIPEyCMATPUBACTCS B JIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpejie ¢ yUEeTOM UX
VHIMBUYaJIbHBIX TICUXO(U3HMYECKUX OCOOEHHOCTEH.

Houent KangunaTt TeXHUYeCKuX HayK Cankun Hukonait IOpbeBuu

Paspaborunk
JIOJXKHOCTB, yueHasl CTEIIEHb, 3BaHNE [0)4(0)
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