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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|nony4enue oOy4yarOIUMKICS TEOPETHUECKHX 3HAHUI 1 OCHOB TIOCTPOCHUS IPOTPAMMHOTO 00ECTICUCHUS ISl PEIICHHUS
npo¢eCCHOHANBHBIX 33/1a4 Ha A3bIKe TporpaMmupoBanus Python.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

IIK-2:Cnoco0eH pyKOBOAUTb NPOEKTAMH 110 CO3JAHHIO CHCTEM UCKYCCTBEHHOI'0 HHTE/JIEKTa ¢ IPMMEHEeHHeM HOBBIX METO/I0B U
aJIrOPUTMOB MAILIMHHOIO 00y4eHHsI CO CTOPOHBI 3aKa34YHKA

INK-3:Cnocoden PYKOBOAUTH MPOECKTAMHU CO CTOPOHDbI 3aKa34UMKa 10 CO3AaHUI0, MOAACPIKKE H UCITOJIb30BAHUIO CUCTEMbI
HCKYCCTBEHHOI'0 MHTEJIJICEKTA HA OCHOBE HeﬁpoceTeBle MojieJieii 1 MeTOI0B

B pe3y/bTaTe 0CBOCHUS JUCHHMILIMHBI 00Y4AIOLIMIiCS 10JKeH:

3HaTh:

HOBBIE METO/IBI U AJITOPUTMBI MAITUHHOTO 00y4eHus (COOTHECeHO ¢ uHauKkaropom [1K-2.1)

CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTA (COOTHECEHO ¢ MHAnKaTopom T1TK-3.1)

YMeTh:

PYKOBOIHUTE pa3pabOTKOH apXUTEKTYPhl KOMIIEKCHBIX CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTA CO CTOPOHBI 3aKa3uiKa (COOTHECEHO C
uHaukaropom I1K-2.2)
PYKOBOJIUTE IPOEKTaMH IO pa3paboTKe, CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa HA OCHOBE MOJIeIIeH TITyOOKHX HEHPOHHBIX CeTel M HeYeTKUX
MoJiesiell 1 METOIOB CO CTOPOHBI 3aKa3unKa (COOTHeceHo ¢ nHaukaropom I1K-3.2)

Baagers:

HaBBIKAMHU PYKOBOJICTBA CO3/IaHUEM KOMIUIEKCHBIX CHCTEM MCKYCCTBEHHOTO HHTEIIEKTa C IPHMEHEHHEM HOBBIX METO/IOB U AITOPUTMOB
MAIITMHHOTO 00yYeH s (COOTHECEHO ¢ MHanKaropoM [1K-2.3)
HaBBIKAMH YIIPABJICHHS MPOSKTAMH IO CO3IaHHMIO, MOJIEPIKKE U HCIIONIB30BAHHIO CHCTEM HCKYCCTBEHHOTO MHTEJICKTA HA OCHOBE aHATM THKU
6OIBIINX JAHHBIX C IPUMEHEHUEM HOBBIX METOOB H aITOPUTMOB MAIIMHHOTO 00y4eHwus (CooTHeceHO ¢ nuankaropom [1K-3.3)

3. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI

Kox HaunmenoBaHue pa3/iesioB U TeM /BUJ 3aHATU/ Cemectp / | YacoB KomneTten- Jlutepatypa
3aHATHS Kvnce 11070
Paznen 1. OcnoBbl Python

11 Tema 1. Beenenne B Python. OcHoBHBEIE KOHCTPYKIIUH U 1 4 IK-2 TIK-3 JIT.1 JI1.2J12.1 JI2.2
0a30BbIC TUIIBI. J12.3
BrimosiHeHre 3aqanuii ¢ ucrons3oBannem Python, Pandas,

Flask, Django, Anaconda. /TIp/

1.2 Tema 1. Beenenne B Python. OcHoBHBEIE KOHCTPYKIIUH U 1 4 IK-2 TIK-3 JIT.1 JI1.2J12.1 JI2.2
0a30BbIC TUIIBI. J12.3
BrimosiHeHre 3aqanuii ¢ ucrons3oBanneM Python, Pandas,

Flask, Django, Anaconda. /JIa6/

1.3 Tema 2. CTpyKTyphl AaHHBIX. KOJIEKIIHH. 1 6 IK-2 TIK-3 JIL.1J11.2J12.1 J12.2
BrinonHeHue 3aaHuii ¢ ucronb3oBanueM Python, Pandas, 2.3
Flask, Django, Anaconda. /TIp/

14 Tewma 2. CtpykTyps! qanabx. Komnexmum. 1 6 IK-2 TIK-3 JIT.1 JI1.2J12.1 JI2.2
BrinosiHeHue 3a1aHuii ¢ ucronb3oBanueM Python, Pandas, 2.3
Flask, Django, Anaconda. /J1a6/

15 Tewma 3. OyHKIIMOHATHHOE IPOTPaMMHUPOBAHHE. 1 6 MK-2 TK-3 JIT.1J11.2J12.1 J12.2
BrimosiHenye 3aqanuii ¢ ucrons3osanneM Python, Pandas, J12.3
Flask, Django, Anaconda. /TTp/

1.6 Tema 3. @yHKUMOHATIBHOE IPOrPAMMHUPOBAHUE. 1 6 IK-2 I1K-3 JIT.1J11.2J12.1 J12.2
BrimosiHenye 3aqanuii ¢ ucrons3osanneM Python, Pandas, J12.3
Flask, Django, Anaconda. /J1a6/

1.7 Tema 1. Beenenne B Python. OcHOBHbBIE KOHCTPYKIUH U 1 6 IK-2 I1K-3 JIL.1JI1.2J12.1 J12.2
6azoBsie THIIBL /Cp/ J12.3

1.8 Tema 2. Ctpykrypsl qanHbix. Komnekuuu. /Cp/ 1 6 MK-2 T1K-3 JIT.1J11.2J12.1 J12.2

J2.3
1.9 Tema 3. ®yHknnoHATEHOE TIpoTrpamMMupoBanue. /Cp/ 1 6 ITK-2 TIK-3 JI1.1J11.2J12.1 J12.2
J2.3
Pa3gen 2. O0beKTHO-OPHEHTHPOBAHHOE
NporpaMMHpoOBaHue




2.1 Tema 4. Kiacce u 06bextsl. Hacnenosanue B Python. 1 6 IK-2 I1K-3 JI1.1J11.2J12.1 JI2.2
BeimosnHenue 3amanuii ¢ ucnons3osannem Python, Pandas, J12.3
Flask, Django, Anaconda. /IIp/
2.2 Tema 4. Kitacce u 06bextsl. Hacnenosanue B Python. 1 6 ITK-2 I1K-3 JI1.1J11.2J12.1 J12.2
BeimonHenve 3amanuii ¢ ncnons3osannem Python, Pandas, J12.3
Flask, Django, Anaconda. /J1a6/
2.3 Tema 5. Otiaaxa U TECTUPOBAHUE. 1 6 IK-2 TIK-3 JI1.1 J11.2J12.1 J12.2
Beinonsenue 3aianuii ¢ uenoss3osanuem Python, Pandas, J12.3
Flask, Django, Anaconda. /TTp/
24 Tema 5. Otiaaka v TECTUPOBAHUE. 1 6 IK-2 TIK-3 JI.1 J11.2J12.1 J12.2
Beinonsenue 3aianuii ¢ ucnons3osanuem Python, Pandas, J12.3
Flask, Django, Anaconda. /JTa6/
2.5 Tema 6. [Toctpoenne HeiipoceTn Ha Python. 1 8 ITK-2 I1K-3 JI1.1J11.2J12.1 J12.2
BerimonHenve 3amanuii ¢ ncnons3osanrem Python, Pandas, J12.3
Flask, Django, Anaconda. /IIp/
2.6 Tema 6. [Toctpoenue HeiipoceTn Ha Python. 1 8 ITK-2 I1K-3 JI1.1J11.2J12.1 J12.2
BeimonHenve 3amanuii ¢ ncnons3osanrem Python, Pandas, J12.3
Flask, Django, Anaconda. /JT1a6/
2.7 Tewma 4. Knaccs n o0bextrl. Hacnenosanue B Python. /Cp/ 1 6 IK-2 I1K-3 JI1.1 J11.2J12.1 J12.2
J12.3
2.8 Tema 5. Otnaaxa u TectupoBanue. /Cp/ 1 6 IK-2 I1K-3 JI1.1 J11.2J12.1 J12.2
J12.3
2.9 Tewma 6. IToctpoenwe Heipocetn Ha Python. /Cp/ 1 6 IK-2 TIK-3 JI1.1 J11.2J12.1 J12.2
2.3
2.10 /3auét/ 1 0 ITK-2 I1K-3 JI1.1 J11.2J12.1 J12.2
J12.3

4. POHJ OOEHOYHBIX CPEJACTB

CTpyKTypa U coziepkanue (oH/1a OLEHOYHBIX CPEJCTB JISl POBEJCHUS TEKYLIECH U MPOMEXYTOYHOH aTTECTALUH MIPEICTABICHBI B
[punoxenun 1 k paboyei mporpaMme TUCIUTLTAHBL.

5. YYHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIHUILIIMHBbI

5.1. OcHoBHas InTEepaTypa

ABTOPBI, COCTABHTEIH 3arnaBue W3natenscTBO, rOj Konmy-Bo
JI1.1 |Cy3uP. A. SI3p1k mporpammMupoBanus Python: yue6Hoe nmocobue |Mocksa: MHTEpHET- https://biblioclub.ru/inde
VYHusepcurer x.php?
MHCI)OpMaL[I/IOHHBIX page:book&ld:233288
Texunonoruit (MHTYUT) HEOTrpaHMYCHHBIN HOCTYII
|Bunom. JlaGopaTopus JUTSL 3aPETHCTPUPOBAHHBIX
3uanuit, 2007 noJjb30BaTeei
JI1.2 |Bykynos, C. B., OOBEKTHO OpPHEHTHPOBaHHOE TporpamMmupoBanue Ha (Cankr-IlerepOypr: Canxr- | https://www.iprbookshop.
Bykynosa, O. B. s3bike Python: yueGHoe mocoOue IMerepOyprekuit ru/117194.html
rOCYZapCTBEHHBIA HEOrPaHHYEHHBIH TOCTYIT
apXHTEKTYPHO- JUTSL 3aPETHCTPUPOBAHHBIX
CTPOMTENBHBIIH HONIb30BaTENeH
yausepcureT, DbC ACB,
2020
5.2. lono/iHUTEIbHAS JIUTEpaTypa
ABTOpBI, COCTABHTEIH 3arnaBue U3natenscTBO, TO1 Konmy-Bo
JI2.1 |EmenbsiHOB A. A. [puknaaHas HHPOPMATHKA: KYpHAI Mocksa: Cuneprus [IPECC, | https://biblioclub.ru/inde
2010 x.php?

page=book&id=120321
HEOTpaHWYECHHBII JOCTYT
JUTS 3apETHCTPUPOBAHHBIX
TOJIE30BaTeIIeH




ABTOpLI, COCTaBUTCIIN

3arnasue

W3narenscTBo, TOI

Komnunu-so

JI2.2 |Byitnaues C. K., Boknar |OCHOBBI IporpaMMupOBanus Ha s3bike Python: ExarepunOypr: https://biblioclub.ru/inde
H. IO. yue6HOe Tocobue W3natenbeTBO Ypanbckoro x.php?
yHuBepcuTeTa, 2014 page=hook&id=275962
HEOTpaHUYEHHBIN JOCTYII
TS 3aPETHCTPUPOBAHHBIX
10JIb30BaTeNnei
J12.3 SI3p1k iporpammupoBanust Python Mocksa: UuTepHeT- http://www.iprbookshop.r

YHHuBepcUTET u/52211.html
WNHdopmanmoHHbIX HEOTpaHUYEHHBIHN JOCTYTI
Texunonoruit (MHTYUT), JUTSE 3apETUCTPUPOBAHHBIX
2016 MOJIb30BaTeNICH

5.3 Ilpo¢eccuonanbHble 6a3bl JAHHBIX H MH(POPMANIMOHHBbIE CIIPABOYHbIE CHCTEMBI

HarmonanbHast 3nexrpornas 6ubnuorexa (HOB) - https://rusneb.ru/

Koncynprant+

lapant

5.4. IlepeyeHb MPOrpaMMHOI0 ofecreyeHust

Python
Pandas
Flask

Django

Anaconda

5.5. YueOHO-MeTOAMYECKHE MaTepuaJibl 1JMl CTYACHTOB ¢ OrpPaHUYC€HHBIMHA BO3MOKHOCTAMMU 310POBbHA

[Ipu HE0OXOAUMOCTH TO 3asBICHHUI0 OOYYAIOMIEroCs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI Y4eOHO-METOJHYECKHE MAaTepUalIb
MPEIOCTABISIIOTCS B hOpMax, aalTUPOBAHHBIX K OTPAaHUIEHHSM 3I0POBBSI M BOCTIPUATHS HHGOpMAWH. J{JIs I ¢ HapyIIeHHsIMY 3pEHUS: B
¢dopme ayanodaiina; B neyaTHoil popme yBeIUYeHHBIM HIpUQTOM. J[JIs UL ¢ HApyIIEHUIMHU ciyXa: B ()OpMe DJIEKTPOHHOIO IOKYMEHTA; B
neyatHOH (opme. [Jist Ml ¢ HAPYIIEHUSIMA OIIOPHO-IBUTaTENBFHOTO anmapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IeUYaTHOH GopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

[Momenienust 11 Bcex BUIOB paboT, MPETyCMOTPEHHBIX y4eOHBIM IIIAHOM, YKOMIUIEKTOBaHbI HEOOXOIUMOH CIIeIIMaIn3upOBAHHOM YyUueOHOM
MeOeINbI0 U TEXHHIECKUMH CPENICTBAMH O0YUESHUS:

- CTOJIBI, CTYJIbA;

- IEPCOHANBHBII KOMIBIOTEP / HOYTOYK (IIEPEHOCHOH);

- IPOEKTOP, 3KPaH / UHTEPaKTUBHAs 1OCKA.

JlaGopaTopHBbIe 3aHATHS IPOBOJASATCS B KOMITBIOTEPHBIX Kilaccax, pabodre MecTa B KOTOPBIX 000PyIOBaHbI HEOOXOJUMBIMH JIMLCH3HOHHBIMH
W/WIH CBOOOTHO pacipOCTPaHsIEMbIMU TPOTPaMMHBIME CPEICTBAMH M BBIX00M B IHTEpHET.

7. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUTIIIMHBI (MOAY JIST)

Meroaudeckue ykazaHUs 110 OCBOSHHIO AUCIUILIMHEI IpecTaBieHsl B [Ipunoskenuu 2 k paboueii mporpaMMe AUCHUILIHHEL




1. Onucanue nokasarejieli ¥ KpUTEPHEeB OLECHMBAHWS KOMIIETCHIWH Ha Pa3sjIMYHBIX ITanax MX

®OH/J ONEHOYHbLIX CPEIACTB

¢opMupoBaHus, ONUCAHHE HIKAJ OLlEHUBAHUSA

1.1. [Tokazarenu U KpUTEPUU OLICHUBAHUS KOMITIETCHIIUN:

IIpunoxenue 1

3VH, cocrasisromnie
KOMIIETEHIUIO

IToxa3aTenn oIicHUBAHUS

Kpurepun
OLICHUBAHMS

CpencTBa OIICHUBAHU

ITK-2: CnocobeH pyKOBOAWTH

MPOCKTaMM1 IO CO3JaHHUI0 CUCTEM

MCETOAOB 1 AJITOPUTMOB MAIIMHHOI'O O6yquI/IH CO CTOPOHBI 3aKa3yuKa

HNCKYCCTBCHHOI'O HMHTCJUICKTAa C NPUMCHCHHUEM HOBBIX

3. HOBBIE  METOABI M | 3HACT CHHTAaKcHC si3bika Python, | monHoTa u | T3 — TectoBble 3amaHus
ATOPUTMBI MAIIMHHOTO | OCHOBHBIC CTPYKTYpPBI JAHHBIX, | copepikarensHocTh otBeta | (1-30), 3 — BOmpoCH K
o0yueHus 6a30BbIC NTOPUTMUYECKHE | YMCHHUE npuBoaUTH | 3auery (1-18)
KOHCTPYKIIUH MPUMEPBI

VY. pyKOBOIUTH pa3pabOTKOH | MPOBOAUT CPaBHHUTENBHBIN | MOJHOTA u | I3 - mnpakTHyecKue
ApXUTEKTYPhl KOMIUICKCHBIX | aHAIM3 M OCYLICCTBISCT BBIOOD | cOAepKaTeldbHOCTh OTBeTa | 3amanust (1-2), JI3 -
CHCTEM HCKYCCTBEHHOTO | MHCTPYMCGHTAIBHBIX  CPCICTB | YMCHHE HPHUBOAUTE | abOpaTOpHbIE 3aJaHus
HHTEIUIEKTa €O  CTOPOHBI | JUTS PEIUCHHS 331a4 MAIIMHHOTO | MPHUMEpEI (1-2)
3aKa34nKa o0yueHms YMEHHE  CaMOCTOSTEIHHO

HAXOJHTh pelIcHIE

MOCTABJICHHBIX 32184
B. HaBblkamMu pyKOBOICTBa | pa3pabaThiBacT MOJTHOTA u | [1I3 - mnpakruueckue
CO3/IaHHEM KOMIUICKCHBIX | aJrOPUTMHYCCKHE COIepIKAaTENbHOCTh OTBeTa | 3amanmst  (1-2), JI3 —
CHCTEM HCKYCCTBEHHOTO | KOHCTPYKIIHH, OTJIAKMBACT | YMCHHUE OPUBOINUTH | TAOOPATOPHBIC 3aTaHHs
MHTEJJIEKTa C TPUMEHEHUEM | IPOrpaMMBI pUMEpbI (1-2)
HOBBIX METOIOB u YMEHHE CaMOCTOSTEIBHO
ANTOPUTMOB MAaIIMHHOTO HaXOUTh perieHue
00yueHUsI MOCTABJICHHBIX 337124

ITK-3: CriocobeH pyKOBOAUTH MPOCKTAMH CO CTOPOHBI 3aKa3uuKa
HCKYCCTBEHHOTO MHTEIUIEKTa HA OCHOBE HEHPOCETEBBIX MOJIEIICH U

IO CO3JaHUI0, MOAACPIKKE U
METOIOB

HCIIOJIB30BAHUIO CHCTCMbI

3. CcHCTEMBI HCKYCCTBEHHOTO | 3HACT (hYHKIIMOHATFHOCTH | TOJIHOTA u | T3 — TecroBrle 3amaHus
HMHTEJUIEKTa COBPEMCHHBIX cozepkarensHoCcTh otBeTa | (1-30), 3 — BOmpOCHI K
WHCTPYMEHTAJBHBIX CPEACTB W | YMCHHUE npuBoauTh | 3adety (19-36)
CHUCTEM TMPOTPAMMHPOBAHUS B | MPUMEPHI
oOnacTé  co3maHUS  MOAETeH
HCKYCCTBEHHBIX HEHPOHHBIX
cereit
VY. pyKOBOAHUTH NPOEKTaMHU O | PYKOBOAUT BBIIIOJIHEHUEM | IIOJIHOTA n | I3 — mnpakTHueckue
paspaboTtke, CHUCTEM | KOJUIEKTUBHOMU MPOEKTHOM | CONlepKaTeNbHOCTh OTBeTa | 3amanust (3-4), JI3 -
HUCKYCCTBCHHOTO MHTCIIJICKTaA JACATCIBbHOCTU JIsI  CO3aHHusd, YMEHUE IMPUBOANUTH na6opaTopHLIe 3aJaHus
Ha OCHOBE MOJieJiel IITyOOKUX | TIOJZEPKKH M HCIOJIb30BAHUS | MPUMEPHI (3-4)
HEHPOHHBIX CETeHl U HEYETKHX | CHCTEM HCKYCCTBEHHOTO | YMEHHE CaMOCTOSITEIbHO
Mozeneil W METOJOB CO | MHTEUIEKTa Ha OCHOBE MOJEJeH | HaXOIUTh pernieHue
CTOPOHBI 3aKa3unKa TIyOOKUX HEWPOHHBIX CETed W | IMOCTAaBICHHBIX 3a/1a4
HEYETKUX MOJICNICH U METOJIOB
B. HaBblkamMH ymOpaBieHHUS | IPUMCHSET COBpPEMCHHBIC | MOJHOTA u | I3 — mnpakTHyeckue
MPOSKTaMH TI0  CO3JaHUIO, | HHCTPYMCHTAIBHBIE METOIBl W | COICPKATENBHOCTh OTBeTa | 3amanus (5-6), JI3 -—
MOJIICPKKE U UCTIOJIB30BaHUIO | CpeAcTBa OOyUYCHHS MOJENel | yMeHHUe MPUBOIUTH | TaOOpaTOpHBIC 3aaHUsS
CUCTEM HCKYCCTBEHHOT'O | UCKYCCTBEHHBIX HEHPOHHBIX | TPUMEPHI (5-6)
WHTEJUIeKTa  Ha OCHOBE | ceTei YMEHHE CaMOCTOSTENbHO
AHAJIATHKN OOJBIINX JAHHBIX HaxXoIuThb peuieHue
C MIPUMEHCHUEM HOBBIX IIOCTABJICHHBIX 3aaa4
METOa0B n AJITOPUTMOB

MAaIIMHHOTO O0yYIeHHUs

1.2 IIIkaJsl OLIECHUBAHUA:

Texymuii KOHTpPOJIb YCIIEBAEMOCTH M IPOMEXKYTOUHAsl aTTeCTallusl OCYILECTBISETCS B paMKax
HaKOMUTENbHOM OamibHO-peTHHIOBOM cuctemsbl B 100-0ampHOi mikane:

50-100 6amnoB (3ayer);

0-49 GaynoB (He3ayer).

2. TunoBble KOHTPOJIbHBIC 32JaHUA WM HHbICe MaTepHAaJbl, HCOOXOAUMBIE 1JIsl OLCHKH 3HAHMIA,
YMEHHUil, HABBIKOB W (MJHM) ONbITA JAeATEIbHOCTH, XApPaKTEPHU3YOIIUX JTanbl (GOPMHUPOBAHHUSA
KOMIIETeHIIHI B polecce 0CBOCHNs 00pa30BaTeIbHOM NPOrpaMMblI



Bomnpocsl k 3a4ety

1. [TonaTue anropuTMa, MpOrpamMMsl.

2. [Tepemennsie.

3. Tumnel JaHHBIX.

4, Crpoxmu.

S. Maccusbsl.

6. BBoj u BeIBOI.

7. JIuHenHbIe arOpUTMBI.

8. BetBnenusi.

9. YcnoBusi.

10. [{uknudecKkue alropuTMEI.

11. Buael nukiios.

12. LMK 110 KOJUICKIIHH.

13. [ukn mo cyeTuuky.

14. [{uki ¢ mpeaycinoBUeM U MOCTYCIOBHEM.
15. O06paboTka MacCHBOB.

16. Breixon u3 nukia.

17. [TonsTHE TOATIPOrPAMMBI.

18. [Tepenava u BO3Bpart mapaMeTpoB.

19. JlokanbHble U I7100aJIbHbIE IEPEMEHHBIE.
20. Pekypcus.

21. BBox 1 BBIBOJ JaHHBIX.

22. Cpena pa3paboTkH.

23. Cucrtembl yrpaBlieHHs KOJIOM, Jit.

24, Monynu.

25. Crucku.

26. Koprexu.

27. CrnoBapu.

28. [IpeobOpa3zoBanue TaHHBIX.

29. Cpes3bl.

30. [Muknanueckast 06paboTKa CIIUCKa.

31. I'enepatop cnucka.

32. [ToHsATHE 0OBEKTHO-OPUEHTUPOBAHHOT'O MIPOTPAMMHUPOBAHMSL.
33. Knacc. OOBeKT.

34. Wukancynsiuus, HacieaoBaHue u nonumopusm B Python.
35.  bubmuoreka Pandas, ananu3 u 00paboTKa JaHHbBIX.

36. Busyanmusanus B matplotlib u seaborn.

3auemnoe 3adanue e@KIOYaem 06a 60Onpoca — OOUH MeOpemuyecKuil 6Onpoc u O0O0HO
NPAKMUKO-OPUEHMUPOSAHHOE 3A0AHUEe U3 YUCIA NPUBCOCHHBIX HUICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 ©OammoB («3aueT») — U3IOKEHHBIA MaTepual (aKTHUECKH BEpEeH, HaJIW4he TIITyOOKHX
WCYEPITBIBAIOIINX 3HAHUN B 00BheMe MPOHIEHHON MTPOrpaMMBbI IUCITUTUINHBI B COOTBETCTBUH C ITOCTABIICHHBIMH
IporpaMMoil Kypca HeNsIMH M 3ajladyaMd OOYYeHHs; MpaBUIbHbIC, YBEPEHHbIE NEHCTBUS MO NMPUMEHEHHUIO
MOJTyYCHHBIX 3HAHWHA Ha MPaKTHKE, TPAMOTHOE M JIOTMYECKH CTPOIHOE HM3JIOKEHHE MaTepualia IpU OTBETE,
YCBOCHHE OCHOBHON M 3HAKOMCTBO C JIOMIOJHUTEIBHOM JINTepaTypoil; HATMUUE TBEPAbIX U JOCTATOYHO MOJTHBIX
3HaHUI B 00BbEME MPOIIEHHONH MPOTPaMMbI TUCIUILIMHBI B COOTBETCTBUH C IESIMH OOYYEHUS, TIPAaBUIIbHBIC
JeWCTBUS N0 MPUMEHEHUIO 3HAaHUM Ha MPAKTHUKE, YETKOE M3JIOKEHHE MaTepualia, JIOMYCKAaroTCs OT/ENbHbIe
JOTHYECKUE W  CTHIMCTUYECKHE TIOTPEIIHOCTH, OOYYalolMiiCs yCBOWJI ~OCHOBHYIO  JIUTEpaTypy,
PEKOMEHIOBAaHHYIO B pabodyell mporpaMme AMCUMIUIMHBL, HAJUYUE TBEPABIX 3HAHUH B 00BEMe MPOIIEeHHOTrO
Kypca B COOTBETCTBHHM C LEISIMH OOYYCHHUsS, W3JIOKEHHE OTBETOB C OTICIBHBIMH OIIMOKAMH, YBEPEHHO
MCTPABJICHHBIMU TOCTIE JOMOJIHUTEIBHBIX BOIPOCOB; MPABUIIbHBIE B II€JIOM JICMCTBUS MO0 MPUMEHEHUIO 3HAHUH
Ha MPaKTHKE;



- 0-49 GamoB («HE3a4eT») — OTBETHI HE CBSI3aHBI C BOIPOCAMH, HAJIMYUE TPYOBIX OLIMOOK B OTBETE,
HETIOHMMAaHNe CYIIHOCTH M3JIaraéMoro BOIPOCa, HEYMEHNE IPUMEHSITh 3HaHUsI Ha PAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIOTIOJHUTENbHBIE U HABOSIIME BOIPOCHI.

TecToBBIC 3aaHUA
1. Cosmectumsl iu Python 2 u Python 3?
— COBMECTUMBI MTOJIHOCTHIO
— HecoBmecTuMmsbl
2. Ha xakoM si3bIke pOorpaMMUpPOBaHUs HallMcaHa OCHOBHAs peanu3anus crenupukanuu Python?
— Python
—Java
-C
3. Kakoe pacmupenue oObr9HO fnarot (aitiam ¢ kojgom Ha Python?
— .python
—.pyc
- Py
4. YUTo npouCXOAUT IIPU UTEPALIUU IO TEHEPATOPY?
— Wrepauust npoUCXOIUT IO CIIUCKY 3HAYECHHI, KOTOPBI BEPHYJI FTEHEPATOP IIPU BBI30BE
— Kaxayro urepanuro BeI3bIBaeTCs QyHKIUS hext, U TeHepaTop UCIOIHAETCS ¢ Havyasa
— Kaxnayro utepanuio BbI3bIBaeTCS (PYHKIMS next, ¥ UCIOJHEHHE IeHepaTopa BO300OHOBISETCS C
MoMmeHTa nocne yield
5. BeiOepuTe BepHBIE YTBEPKACHUS PO MHOMKECTBA!
— MIPOBEPKA Ha BXOXKICHHE JIEMEHTA B MHOXKECTBO MTPOUCXOIUT 32 JINHEHHOE BpeMs
— MHOXECCTBAa U3MCHACMBIC
— MHO>X€CTBa HEU3MEHSIEMbIE
— IPOBEPKa HA BXOXKACHUC 3JICMCHTA B MHOKCCTBO IMPONUCXOJUT 3a KOHCTAHTHOC BPEMA
6. bool(0.000001) - True wau False?
—True
— False
7. Kakoil 3anucu S5KBUBAJICHTHO IPUMEHEHHE JAEKOpaTOpa
@Ilogin_required
def send_feedback(request)?
—login_required = send_feedback(login_required)
—send_feedback = login_required(send_feedback)
— def login_required(send_feedback)(request)
— def login_required(send_feedback)
8. Kakas (yHKIIMS MO3BOJIIET CUUTATH BBOJI MOJIB30BATENS U3 TepMUHaa?
— readline()
—input()
—read()
—enter()
9. Kakoit meTon mpeBpaTUT OAUTOBYIO CTPOKY B CTPOKY?
—.encode()
—.decode()
10. MOXHO T UCTIOJIb30BaTh U3MEHSEMbIE OOBEKTHI B Ka4eCTBE 3HAUCHUH 110 YMOTYaHUIO B (DYHKIIUAX?
—Her, cmyduTtcst CHHTaKCHYeCcKast OITMOKa
—Jla, HO 3TO MOXET MPUBECTU K HEOUEBUIHBIM OIIMOKAM
11. Ilpenmonoxum, ecTh makeT f00, B KOTOPOM HAaXOAMUTCSI MOJYJb bar.py, BHYTpH bar.py omnpeneneHa
¢byHKIUSA ¢ UMeHeM run. Kakasi KOHCTPYKITUsI UMIIOPTA SIBJISIETCS TPABUIILHOM?
— import run from foo.bar
— from foo.bar import run
— import foo.bar.run
12. BriOepute BepHbIE YTBEPKACHHUS MTPO KOPTEKU:
- HpOBepKa Ha BXOXJICHUC 2JICMCHTA B KOPTEK MPOUCXOANUT 3a KOHCTAHTHOC BpEM
— Koprexu nsmensemolie
— [IpoBepka Ha BXOXJACHHE JIEMEHTa B KOPTEXK MPOUCXOUT 3a JIMHEHHOE BpeMs



— Koprexu HensmeHsieMble
— KopTtexxu MoryT copepkarh 3J1€MEHThI pa3InYHbIX TUIIOB
13.3auem Hyx)eH virtualenv (BUpTyanbHOE OKpYyXeHue)?
— Bo3moxHOCTB 3amyckaTh HECKOJIBKO HHTepIpeTaTopoB Python onHoBpemenHo
— M3onsauus 3aBUCUMOCTEN
— B03MOXHOCTB yBEIMYUTH CKOPOCTH 3aIlyCKa CKOMIMIMPOBAHHBIX B OaiiTkoa Python-nporpamm
14.Kakas yTunuTa 1o3BOJISIeT CTaBUTh BHeIIHUE Python makeTs! B cuctemy?
— pypi
—pIp
— pep
15.9to comepskar ¢aiiibl ¢ paciiupeHueM .pyc?
— Kon Ha Python, ckomnunupoBaHHbBIH B 0aTKOT
— Kon na Python, ckoMurpoBaHHBINA B MAIIIMHHBIN KOJT
16. st yero ucnoJib3yrTcs AEKOPATOPHI?
— st 5 HeKTHBHOTO UCMIOIL30BAHUS MTAMSITH TPU UTSPAITUU
— Jlns Mmomudukanuu noBeneHust GyHKITAN
— Yro0Obl UMETh BO3MOXKHOCTh UMITOPTUPOBATH (DYHKITUIO B APYTOM MOIYITh
17. Kakue uMeHa nepeMeHHbIX MTPaBUJIbHBIC?
—1lname
—Iname
—Name
— _name
18. Kak nunryrcs kommentapuu B Python?
— # 3TO KOMMEHTapHii
— // TO KOMMEHTapHii
— """ 370 KOMMeHTapuit """
19. YUto nosyuutcs B pe3ynbTaTe BHIIOIHEHUS cpe3a [2:3] mis crpoku "mpuset"?

n..n

u

20. pi = 3.1415926
pi_fmt = f*{pi:#0.2f}"
Yemy Oyzaer pasen pi_fmt?
— Ctpoke "3.14"
— Yucny 3.14
21. OT™MeThTe BCE UCKITIOUEHUS CTaHAapTHON OnbmmnoTeku Python
— ValueError
— RequestException
— KeyboardInterrupt
— IndexError
22. Kakue n3 METOZ0B I'eHepallui UCKITI0UYeHus paszpeleHsl B Python?
— raise None
— raise ValueError
— raise "ValueError"
— raise ValueError("error")
23. OOpaineHre K HECYIIECTBYIOIIEMY aTpHUOYTY SK3EMILIApa
creHepupyet uckirouenue KeyError
— creHepupyeT uckiaodenue AttributeError
— BepHer False
— BepHeT None
24. OtmeTbTe BepHBIe yTBepKAeHUs Npo classmethod
— MeTo/1 HE MPUHUMAET JOTMOJIHUTEIBHBIX APTYMEHTOB KPOME YKa3aHHBIX POTPaMMHUCTOM
— MeTto1 nepBBIM apryMEHTOM MPUHUMAET KJ1acc
— K aromy meToy MO>KHO 0OpalaThCsi OT IK3EMILIsIpa Kiiacca
— MeTto1 nepBBIM apryMEHTOM IPUHUMAET CCBUIKY Ha 3K3EMIUIp Kilacca
— K sTOoMy MeTony MOKHO 0OpalaThCst OT UMEHH KJlacca



In [1]: class Tmp:
@classmethod
def foo(cls, val):

print(val)

tmp = Tmp()
Tmp.foo(5)
tmp.foo(6)
25. OTMmeTbTe BepHBIC yTBEPKACHUS Ipo staticmethod
-K 9TOMY MCETOAY MOKHO 06pa1uaTLc>1 OT 3K3EMILIApa KJj1acca
— Merton nepBeIM apryMeHTOM IIPUHUMAET CCBUIKY Ha DK3EMILIAp Kilacca
— MeToa nepBbIM apryMEHTOM MPUHUMAET KJ1acc
— Merop He IpUHUMAET TONOJHUTEIBHBIX API'YMEHTOB KPOME YKa3aHHBIX IIPOrPAMMUCTOM
-K 9TOMY METOAY MOKHO 06pa1uaTLc>1 OT UMCHHU KJIacCa
In [2]:class Tmp:
@staticmethod
def foo(val):
print(val)

tmp = Tmp()
Tmp.foo(5)
tmp.foo(6)
26. JIns 9ero ucnoib3yroTes (@property?
— Y005l ACJaTb MCTOAbI ITPHUBATHBIMU
— Yro0BbI AenaTh aTpuOyTHl IPUBATHBIMHU
— Yro0bl cO3/1aTh BBIUUCISEMBIN aTpUOyT
In [3]: class Celsius:
def __init__ (self, temperature = 0):
self.temperature = temperature
def to_fahrenheit(self):
return (self.temperature * 1.8) + 32
def get_temperature(self):
print("Getting value")
return self._temperature
def set_temperature(self, value):
if value < -273:
raise ValueError("Temperature below -273 is not possible™)
print("Setting value™)
self._temperature = value
temperature = property(get_temperature,set_temperature)
celsius = Celsius()
celsius.temperature = -280;
27. Ecnu uMst MeTO/1a B KJIaCCE HAUMHAETCS C CHMBOJIa HUKHETO TTOIUePKUBAHUs, HAIpUMep: _get name
— €CJIK BbI3BATb MCTOJ Yy 3K3CMILJIApa Kiiacca, TO CrCHECPUPYCTCA UCKITOYCHUC AttributeError
— oOpamaTbCsi K METOy 00bEKTa HE PEKOMEHAYETCs, TaK Kak METoJa He cuuTaeTrcs myOonmumdaneiM API
KJiacca
— CHMBOJI HHXXHCTO MNOAYCPKHMBAHHWA B Hadall€e METOJa HC )106aBJ'I${eT HHUKAKOT'O JOIIOJIHUTCIBHOI'O
3HAYCHUA
28. M0>XHO JI MCTIOJIb30BaTh K3EMILISIPHI KJIACCOB B KauecTBe Kirrouen cimoBaps (dict)?
— I[a
— Her
29. Mo>HO 1 NiepeiaBaTh IK3EMIUIP KJlacca KaK apryMeHT B (PyHKIUIO?
— 213
— Her
30. [IpenrmonoxuM ecTh 0a30BBIN Kiace muToMell - Pet u kimacc Hacieqauk - Cat. OTMeThTe BapHUaHTHI,
KOTOpbIE BEpHYT True
— isinstance(Cat(), Cat)



— isinstance(Cat(), Pet)
— issubclass(Pet, Cat)
— issubclass(Cat, object)
— issubclass(Cat, Pet)
In [5]:
class Pet:
def __init__ (self, name):
self.name = name
class Cat(Pet):
def __init__ (self, name, breed=None):
super().__init__(name)
self. _breed = breed
def say(self):
return '{0}: meow!".format(self.name)
def get_breed(self):
return self.__breed
print(isinstance(Cat('Buddy'), Cat))
print(isinstance(Cat('Buddy"), Pet))
print(issubclass(Pet, Cat))
print(issubclass(Cat, object))
print(issubclass(Cat, Pet))

Kpumepuu oyenusanus:

N3 umeromierocst 6aHka TecToB (POpMUPYETCsl TECTOBOE 3ajaHue, cojeprxaiiee 10 TeCTOBBIX BOIPOCOB
g oaHoro oOywarouierocsi. Kakaplii TECTOBBIM BOMNPOC COAEPKHUT 2-5 BapUAHTOB OTBETOB, OJUH WIIU
HECKOJIbKO U3 KOTOPBIX — BEPHBIE.

[TpaBUIBHBII OTBET HA OWH TECTOBBIN Bompoc — 1 6ast, HerpaBuibHBIH — 0 6aITOB.

Makcumanvhoe Konuvecmeo 6a1106 3a mecmoswie 3aoanus — 10.

IIpakTnyeckue 3aganus
[Mpaktrueckoe 3aganue 1. 3uakomctio ¢ IDE Pycharm Community. OcHoBsI cHHTaKCHCA SI3bIKA.
[Tpaktuueckoe 3ananue 2. Crnicku u koprexu. CoBapu. MHoxkectBa. [IpumMeps! nporpamm.
IIpakTnueckoe 3ananue 3. MaiinoBbiil BBOA-BbIBOA. PyHKIMH. Pekypeus
[Ipaktnueckoe 3ananue 4. OObsBiaeHHe KiaccoB. Co3naHue W MHULMANIM3ALUSA SK3EMIUIIPOB (0OBEKTOB)
kjaccoB. PaboTa ¢ atpubyramu sx3emiuisgpa kiacca. OObABICHHE M BBI30B METO/0B 3K3eMILIPOB. MeTo bl
kiacca. Hacnenosanue.
IIpakTnueckoe 3ananue 5. OTnaaka ¥ TECTUPOBAHME. 3allyCTUTh OTIAAUUK B porpamme. Hanvcanue u 3amyck
TECTOB.
[TpakTnyeckoe 3ananue 6. IlpeacraBnenue TUIOB JaHHBIX OMOIMOTEKH numpy. HekoTopble MaTemaTnyeckue
QITOPUTMBI OMOIMOTEKH NUMpYy.

Kpumepuu oyenusanus (011 kasxrooeo 3adanus):

4-5 0. — 3a/1aHUE BBITIOJIHEHO BEPHO;

2-3 0. — TIpH BBITIOJIHEHUH 3aJJaH¥sI OBUTH JOMYIICHB HETOYHOCTH, HE BIUSIONINE HA PE3YIIbTaT;

0-1 6. — mpu BHINOJIHEHUH 3a/1aHUS OBLIH JOIMYIEHBI OIIMOKH.

Maxkcumanvhoe Konuuecmeo 6annoe 3a 6ce npakmuyeckue 3aoanus — 30 (6 3ad0anuii no 5 6a1108).

JlabopaTopHble 3axaHus
Jlaboparopnoe 3ananue Nel. Bupryansnoe okpyxenue (Virtualenv). YcranoBka u 3amyck Jupyter Notebook
JlaGopatopHoe 3ananue Ne2. MHoecTBa.
Jlaboparopnoe 3aganue Ne3. JlekopaTopsl.
Jlaboparopuoe 3aganne Ned. Knaccel 1 OObEKTHI.
Jlaboparoproe 3amanue No5. Otnanka u TeCTUpOBAHUE.
JlaGopatopnoe 3ananue Ne6. Pabora ¢ pyHKIMsIMHU OMOIMOTEKH NUMPY AJIs1 HOCTPOSHUSI HEMPOHHBIX CETeil.



Kpumepuu oyenusanus (011 kaxcoozo 3a0anus,):

9-10 6. — 3amaHME BHIMIOJHEHO BEPHO;

6-8 0. — Ipu BBITIOJTHEHWUH 3a/IaHUs OBLIH TOMYIICHB HETOYHOCTH, HE BIUSIONINE HA PE3yiIbTarT;

3-5 6. — Ipu BBIMTOJTHEHUY 33JIaHUs ObUIH JOMYIIECHBI OITHOKH;

1-2 6. — npu BBINOJIHEHUHN 33]aHUs OBUIN JIOMYIIEHBI CYIIECTBEHHBIE OIIHOKH.

Makcumanvnoe Konuvecmaeo 6annoe 3a éce nrabopamopusie 3a0anus — 60 (6 3a0anuit no 10 6annoe).

3. Meroanyeckue MaTepHaJibl, ONpeAessilOliMe NPOUEAYPbl OLEHUBAHWS 3HAHUH, YMEHWI,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIOIIUX 3Talnbl (JOPMUPOBAHUA KOMIIETEH U

[Tpoueaypsl OLIEHUBAHUS BKJIIOYAIOT B ¢€0s TEKYILIUI KOHTPOJb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTM IPOBOJUTCS C HCIOJIb30BAaHUEM OIICHOYHBIX CPEJICTB,
MPEJICTABJICHHBIX B M. 2 JaHHOTO MPHJIOKEHUA. Pe3ynbTaTbl TEKyIIero KOHTPOJS JOBOJSATCS IO CBEACHUS
CTYZEHTOB JI0 IPOMEXYTOYHOM aTTECTaLlUU.

IIpomexyTouHas aTTecTanus NIpoBOAUTCS B opMe 3a4eTa.

3aueT MPOBOAMUTCS IO PACHUCAHMIO ITPOMEXYTOUHOH aTTectanuu. KoauuecTBo BOIPOCOB B 3aUETHOM
3aaHuu — 2 (OJUH TEOPEeTHYECKHil BOIPOC M OAHO MPAKTHUKO-OPUEHTHUPOBaHHOE 3anaHue). OObsBIeHUE
pe3yJIbTaTOB NMPOMU3BOAUTCS B JIeHb 3ayeTa. Pe3ynbTarhl aTTecTallMd 3aHOCSTCS B 3a4€THYIO BEIOMOCTb U
3a4ETHYI0 KHUKKY cTyaeHTa. CTyleHThl, He MPOUIeANnIne MPOMEKYTOUHYIO aTTeCTAIUIO 10 TpaduKy CEeCCHH,
JOJKHBI JINKBUAUPOBAThH 3a/10J5)KEHHOCTD B YCTAHOBJIEHHOM TOPSKE.



IIpunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIITUITJIMHbBI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- IPAKTUYECKHE 3aHATHS,

- Ta0OpaTOPHbBIC 3AHSITHSI.

B xone npakTuueckux ¥ 1a00paTOPHBIX 3aHATUH YIITyOJSIOTCS U 3aKPEIUISIIOTCSA 3HaHUS CTYIEHTOB IO
psAy BOIPOCOB, Pa3BUBAIOTCSI HABBIKU MTPAKTUYECKONW PabOTBHI.

[Tpy nOoAroTOBKE K NPAKTUYECKUM U JJAOOPATOPHBIM 3aHITUAM KaXIblid CTYACHT JOJIKEH:

— U3YYUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— IOJArOTOBUTH OTBETHI Ha BCE BOIIPOCHI 110 U3y4aeMON T€Me U MPEICTaBUTh PE3yIbTAThl BHIITIOJHEHHBIX
3a/1aHUM.

B npoumecce moaroroBkM K IMPaKTUYECKMM U JAOOPAaTOPHBIM 3aHATUSAM CTYIEHTBI, MOTYT
BOCIIOJIB30BATHCA KOHCYJIbTaAIUAMU NPCIOAaBATCIIA.

Bomnpockl, He paccMOTpeHHbIE Ha IMPAKTUYECKUX M J1aOOPATOPHBIX 3aHATHSX, JOJKHBI OBITh W3YyYEHBI
CTY/ICHTaMH B XO0JI€ CAMOCTOSITEIbHON paboThl. KOHTPOIb caMOCTOATENbHOM paboThl CTYJACHTOB Hal yueOHOI
IpOrpaMMoil Kypca OCYIIECTBIISETCS B XOJA€ 3aHATHUI METOJOM BBIMOJIHEHUS TECTOBBIX, NPAKTUYECKUX U
nabopaTOpHBIX 3a1aHuil. B x011€ caMocTosTeNnbHOM pabOTHl KXKIBIN CTYACHT 00s13aH IPOYMTATH OCHOBHYIO U T10
BO3MOKHOCTH JIOIOJHUTENIBHYIO JIUTEpATypy MO U3y4aeMoi TeMe, BbIJIeIUTh HETIOHATHbIE TEPMUHBI, HATH UX
3HAYCHUEC B SOHIHUKIIONICANYCCKUX CIIOBapsX.

CryneHT 10JKEeH TOTOBUTHCS K HPEICTOSIEMY NMPAKTHUYECKOMY U J1a00OpaTOpHOMY 3aHATHIO MO BCEM
0003HaYEHHBIM B paboueil mporpamme JUCHUTUITMHBI BOTIPOCAM.

JUi MOATOTOBKM K 3aHATHUSAM, TEKYIIEMY KOHTPOJIIO M IMPOMEKYTOUHOW aTTeCTallud CTYAEHThl MOTYT
BOCIIOJIB30BaThCSl  DJIEKTPOHHO-OMOIMOTEYHBIMA cUCTeMaMH. Takke oOydaromuecss MOTYT B3ATh Ha JOM
HE00XO0AUMYIO JIUTepaTypy Ha a0OHEMEHTE YHUBEPCUTETCKONW OMOIMOTEKH WM BOCIIOIb30BaThCs YMTATbHBIMU
3aJaMH.



