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1. HEJIX OCBOEHUA JTUCHUTIINHBI

11

HOJTy9eHUE IPECTABICHUS 00 AITOPUTMHI3ALMU U IPOrPAMMHUPOBaHUHK Ha si3bike PYthon st pererus npodeccHoHanbHbIX 3a1a4.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

OIIK-6:CnocofeH HCIOJIb30BATh COBPeMeHHble HHPOPMAalOHHbIE TEXHOIOTHU M NIPOrPAMMHBIE CPeCTBA IIPH PellIeHUH
npodeccHoHaJbHBIX 32124,

OIIK-7:CnocofeH NOHUMATh NPUHLIUNBI PA60THI COBPeMeHHBIX MHGPOPMAIMOHHBIX TEXHOJOTHH U UCIOJIb30BATH UX /ISl peleHus
3ama4 npogeccHOHAILHO JeATeIbHOCTH.

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

3HaTh:

aIrOPUTMBI 00PaOOTKH JTAHHBIX
OCHOBBI TIPOTPAMMHPOBAHUS

YMeTh:

CTPOMTH AJITOPUTMBI JUIS PEUICHUS MTPUKIIAIHBIX 3a]1a4
HCIIONB30BaTh HH(POPMAIMOHHBIE TEXHOJIOTUH ISl pELIeHHS 33/1a9 PO eCCHOHANBHOMN e TeTbHOCTH

Baanern:

MPAaKTHIECKIMHU HAaBBIKAaMH pa3paboTKU aJropuTMOB 00paOOTKM JaHHBIX JUIS peIleHus 3a1a4 MpodeccnoHaIbHON AesTeEHOCTH
MPAKTUYECKUMH HaBBIKAMH MIPOrPaMMUPOBAHUS NIPU PEIICHUHN 33124 ITPOPECCUOHAIBHON ACATENILHOCTH

3. CTPYKTYPA U COJAEPKAHUE TUCHUIIJINHBI

Kox HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp / | Hacos | Komneren- | Jlutepatypa
| 3aHATHA Kvpe 10000
Paznen 1. OcHOBBI ANTOPUTMU3ALMH.

1.1 JlabopaTopHas padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX. 5 4 OIIK-6 OTIK |  JI1.1J11.2
IMoustue anropurma, nporpammsl. [lepemennsie. Tunsl gaHHbIX. CTPOKU. -7 JI1.3J12.1 J12.2
Maccussl. BBog u BeiBoa. [IpuMeHeHme anropuTMHUIECKOTO MBIIUICHUS JI2.3J12.4
K PEIICHUIO 3a/1a4. BrinoiaHeHue 1a00paTopHbIX 3aJaHuil ¢
ucronp3oBanneM Python 3.7, Jupiter Notebook. /JTa6/

1.2 JlabopatopHnas padota 1.2. JIuneliHble U BETBSIIHECS aITOPUTMBI. 5 4 OIIK-6 OIIK | JI1.1JI1.2
JIuneitnble anroput™el. BeTBienus. Ycnosus. Beinonnenue -7 JI1.3J12.1 J12.2
1abopaTOPHBIX 3aIaHwmii ¢ ncrob3oBanneM Python 3.7, Jupiter Notebook. J2.3712.4
/J1ab/

1.3 JlabopatopHas padora 1.3. [{uknuueckue alropuTMbl. 5 4 OIIK-6 OIIK | JI1.1JI1.2
Huknudyeckue anroputMsl. Buas! nuknos. Hukn no koyuekunu. Hukn no -7 JI1.3712.1 J12.2
cuerunky. L{uki ¢ npenycioBuem u nocrycioBueM. O6padboTka J12.3J12.4
MaccuBOB. Brixoz u3 nukiia. BeinonHeHne 1abopaTopHbIX 3aaHuil ¢
ucronp3oBanneM Python 3.7, Jupiter Notebook. /JTa6/

1.4 JlabopaTtopHas padota 1.4. OyHKIMY U PEKypCUBHbIE aJITOPUTMBI. 5 4 OIIK-6 OIIK | JI1.1JI1.2
[Tonstre moxmporpammer. [lepenava n Bo3Bpar mapamerpoB. JIokanbHBIE -7 JI1.3J12.1 JI2.2
U rinobanbHble epeMeHHble. Pexypceus. Beinonnenne 1abopaTopHbIX J12.3 J12.4
3amaHuil ¢ ucnoip3oBanueM Python 3.7, Jupiter Notebook. /J1a6/

15 Tema. Ba3bl 1aHHBIX. 5 38 OIIK-6 OTIK | JI1.1 J11.2
Twunel 6a3 qauHbIX. THIBI JaHHBIX B 0a3ax HaHHBIX. CBsI3K B 0a3ax -7 JI1.3J12.1 J12.2
JaHHbIX. TexHomorus o0paboTkM JaHHBIX B 0a3ax JaHHBIX. /Cp/ J2.3J12.4
Pazgen 2. OcHOBBI IpOrpaMMupoBaHus Ha s3bike Python.

2.1 JlaGoparopHas pabora 2.1. UHCcTpyMeHTapuii pa3paOOTKH Ha SI3bIKE 5 4 OIIK-6 OIIK | JI1.1JI11.2
Python. Beox u BeiBox nanubIx. Cpena pa3padotku. CHCTEMBI -7 JI1.3J12.1 J12.2
ympasienus Kogom, git. Moaymu. Math, NumPy. Bermosnerne JI2.3J12.4
nabopaTOPHBIX 3aaHmii ¢ ncroib3osanneM Python 3.7, Jupiter Notebook.

/J1ab/




2.2 JlaGoparoprast pabora 2.2. PaboTa co ctpykTypamu 1aHHbIX Python 5 4 OIIK-6 OIIK | JIL1.1JI1.2
Crnucku. Koprexu. Cnosapu. [IpeoOpa3oBanue nqanHbix. Cpesbl. -7 JI1.3712.1 J12.2
Huxinnueckas 06paboTka cnucka. I'enepaTop cnucka. Bemmonnenue J2.3712.4
1abopaTOPHBIX 3aaHuii ¢ ncrmoib3oBanneM Python 3.7, Jupiter Notebook.

/J1ab/

2.3 JlaGoparophas pabora 2.3. OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 5 4 OIIK-6 OIIK | JI1.1J11.2
nporpaMMmupoBanus B Python. -7 JI1.3J12.1 J12.2
INonsTHE 00BEKTHO-OPUEHTUPOBAHHOTO IporpammupoBanus. Kiacce. J2.3712.4
O6bext. MHKancysms, HacaeqoBanne 1 moauMopdusm B Python.

Beinonnenue 1ab0opaTOpHBIX 3alaHui ¢ ucnonb3oBaHueM Python 3.7,
Jupiter Notebook. /JTa6/

24 JlabopatopHast pabora 2.4. Python mist pemenust aHamuTHIECKUX 3a1a4. 5 4 OIIK-6 OTIK | JI1.1 J11.2
Bubnnoteka Pandas, ananus u 06paboTka gaHHbIX. Busyanusauust B -7 JI1.3J12.1 J12.2
matplotlib u seaborn. Beimonxerne 1a60paTOPHBIX 3aIaHU C J2.3712.4
ucnosnszoBanreM Python 3.7, Jupiter Notebook. /J1a6/

2.5 Tema. OcHOBBI Web-pa3paboTku. 5 38 OIIK-6 OTIK | JI1.1 J11.2
ocobernoctu Web-paspaboTku ¢ ucnons3zoBanuem Python. /Cp/ -7 JI1.3J12.1 J12.2

J12.3712.4

2.6 /3auér/ 5 0 OIIK-6 OIIK |  JI1.1JI1.2

-7 JI1.3J12.1 J12.2
J2.3712.4

4. POHJ OOEHOYHBIX CPEJACTB

CTpyKTypa U coziepkanue (OoHAa OLIEHOYHBIX CPEJICTB ISl IPOBECHUS TEKYILEH U MPOMEKYTOYHOM aTTeCTalluy IIPEICTaBICHbI B
[Tpunoxenun 1 k paboyei mporpaMme TUCHUTLTAHBL.

5. YYHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIHEYEHHUE JUCHUIIINHBI

5.1. OcHoBHasi InTepaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue W3parenscTBO, TOI Konuu-Bo
JI1.1 |Bopucenxko B. B. OCHOBBI TIPOrPAMMHUPOBAHHS: yaeOHOe mocodue Mockga: UaTepHeT- https://biblioclub.ru/inde
VHuBepcurer x.php?
MHCI)OpMaHI/IOHHBIX page:book&ld:232996
Texnonoruit MHTYUT), HCOTpaHMICHHBIN JTOCTYII
2005 UL 3apETUCTPUPOBAHHBIX
noJb30BaTeneh
JI1.2 |Byiinaues, C. K., OCHOBBI IIPOrpaMMUPOBaHKs Ha sA3bike Python: Exarepun0Oypr: Ypamsckuit | http://www.iprbookshop.r
boknar, H. 0., [lecun, |yaeOHoe mocobue (henepanbHbBI YHUBEPCUTET, u/66183.html
10. B. 3BC ACB, 2014 HEOTPaHWYEHHBINH AOCTYT
JUTSE 3apETUCTPUPOBAHHBIX
noJb30BaTeIeh
JI1.3  |JlanmoBckwuii B. B. AnropuTMBI 00pabOTKH JaHHBIX: yaeOHoe mocodbue |HoBocnOupcek: https://biblioclub.ru/inde
HoBocubupckuit x.php’?
FO(Jy,I[apCTBeHHHﬁ page=b00k&ld=574809
TEXHUYECKUH yHuBepcuTetr, | HCOTPAHMICHHBIM TOCTYII
2018 JUTSE 3apETUCTPHUPOBAHHBIX
oJib30BaTenei
5.2. lonoiHUTeIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOX Konuu-Bo
JI2.1 |Xaxaes U. A. [pakTUKyM 10 AITOPUTMH3AIMH U Mocksa: HanyionanbHbIi https://biblioclub.ru/inde
nporpamMMHpoBaHuio Ha Python: kypc: yueGHoe OTKpBITHI Y HUBEPCUTET X.php?

rmocooue

«MHTYUT», 2016

page=book&id=429256
HeOFpaHH‘-[CHHbIﬁ JIOCTyl'l
JUIS 3apETUCTPUPOBAHHBIX
0JIb30BaTEIICH




ABTOpLI, COCTaBUTCIIN 3armaBue H3ﬂaTeJ'H>CTBO, rog Kommu-Bo

J12.2 |Cuniok, B. I'., Psi3aHoB, | AITOpPHTMBI M CTPYKTYPbI JaHHBIX: 1abopaTtopHblit  |Benropox: Benroponckuii http://www.iprbookshop.r

10. A. MPaKTHUKYM. yaeOHOe ocooue roCyJapCTBEHHbII u/28363.html
TEXHOJOTHUECKUN HEOTPaHMYCHHBIIT JOCTYII
yHuBepcuteT uM. B.I'. AL 3apETHCTPUPOBAHHBIX
Iilyxosa, OBC ACB, 2013 noie3oBaTenei

2.3 IMpuknagHas HHGOPMATHKA: KYPHAT MockBa: YHUBEPCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?

page=book&id=562207
HeOFpaHI/I‘{eHHHﬁ JOCTYII
JUI 3apE€TUCTPUPOBAHHBIX

10JIb30BaTeNei
J12.4 | Xwunenko, B. I1. CTpyKTypbl JaHHBIX M aIrOPUTMEL: yuebHOe nocodue |HoBocnOUpCK: http://www.iprbookshop.r
Hoocubupckuit u/91540.html
rOCYIapCTBEHHBIN HEOTPaHUYCHHBIN JOCTYII
TEXHMYECKUA yHUBEpCUTET, |/WI 3apErHCTPUPOBAHHBIX
2016 M0JIb30BaTENIEH

5.3 IIpodeccuonanbuble 6a3bl JAHHBIX U HHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HanunonanbHas snekTponHas 6ubnuoreka (HOB) - https://rusneb.ru

Koncynprant+

5.4. IlepeyeHb MPOrpaMMHOI0 ofecreyeHust

Python 3.7

Jupyter Notebook

5.5. YueOHO-MeTOAMUYECKHE MaTepuaJibl 1J CTYACHTOB ¢ OrPaHUYC€HHBIMHA BO3MOKHOCTAMU 310POBbA

[Ipu HE0OXOAMMOCTH TO 3asBICHHUI0 OOYYAIOMIEroCs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI Y4eOHO-METOJHUYECKHE MaTepUalIb
MIPEIOCTABISIIOTCS B (hOpMax, aIalTHUPOBAHHBIX K OTPAHWYEHHSM 3I0POBBSI M BOCTIPUATHS HHPOpMAIXH. JJIs TN ¢ HApyIIeHHSIMH 3pEHUS: B
¢dopme ayanodaiina; B neyaTHoil popme yBelInYeHHBIM HIpUQTOM. J[Js UL ¢ HapyIIEHUIMHU ciayXa: B (JOpMe DJIEKTPOHHOIO IOKYMEHTA; B
negatHOH (opme. [ M1 ¢ HAPYIIEHUSIMA OTIOPHO-IBUTaTENBFHOTO anmapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IEUYaTHOH GopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JTUCITUIIJIMHBI (MOAY JIS)

IMomemenus At NpOBEAEHHS BCEX BUIOB PaboT, MPEAYCMOTPEHHBIX y4eOHBIM IIJIAHOM, YKOMILIEKTOBaHbI HEOOXO0IUMOM
CIeUHaIU3UPOBaHHON y4eOHON MeOeNbI0 U TEXHUUECKUMU CpeicTBaMu 00ydeHus. JIabopaTopHble 3aHATHS IPOBOAATCS B KOMIIBIOTEPHBIX
KJaccax, paboure MecTa B KOTOPBIX 000pyJOBaHbl HEOOXOIUMBIMH JIULEH3NOHHBIMU IPOTPAMMHBIMU CPEICTBAMH U BBIXOAOM B MIHTEpHET.

7. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUTIIVIMHBI (MOZAY JIST)

MGTOHI/I‘ICCKI/IC YKa3aHud 10 OCBOCHHUIO JUCHUINIMHBI IPEACTABJICHBI B HpI/IJIO)KeHI/II/I 2k pa60qe1?1 nporpaMme OUCHUIIIIAHBI.




IIpunoxenue 1
®OH/J ONEHOYHbLIX CPEIACTB

1. Onuncanue nokasarejieil ¥ KpUTEPHEeB OLCHMBAHWS KOMIIETCHIMH HAa Pa3sjIMYHBIX JTamax MX
(opMHPOBaHNS, ONIMCAHUE LKA OLlCHMBAHMSA

1.1. TToka3arenu U KPUTEPUH OICHUBAHUS KOMIICTECHITHMN:

3VH, cocrapmusromue [Noxazarenn Kpurepun CpencrBa
KOMIICTCHIIHIO OLICHUBAHHS OLICHUBAHHS OLICHUBAHHUS

OIIK-6: CnocobeH HCroONIb30BaTh COBPEMEHHbIE HH(OPMAIOHHBIE TEXHOJOTMM M IIPOrpaMMHBIE CpEACTBA IPH PEIICHUU
npodecCHOHAIBHBIX 3a/1a4

3HaTh: AITOPUTMBI OOpAaOOTKW | 3HAET TOHATHUS  alrOPHUTM, | MOJHOTA u | O — ompoc (1-6), 3 — Bompock! K
JTAaHHBIX IIporpamma, NepEeMEHHBIE, | COACPKATENBHOCTh OTBETA 3auery (1-20)
TUIBI JaHHBIX yMEHHE MPUBOAUTH

IPUMEPHI
YMeTb: CTpPOUTH aITOPUTMBI | CTPOUT JUHEHHBIE aITOPUTMBI, | MONHOTA u | JI3 — naGoparopHble 3amaHus
JUIs  pelleHHs MNPHUKIATHBIX | HUKIMYECKHE aTOPUTMBI CoJIepXKaTeIbHOCTh OTBETA (3amanus 1-4)
3amadq yMEHHE MPUBOINUTH

MPUMEpPBI

YMEHHE  CaMOCTOSATEIIHHO

HaxXOIWTh permeHne

MIOCTABJICHHBIX 3a/1a4
Bnanets: MPaKTHIECKUMH | pa3padaThiBacT MOJTHOTA u | JI3 — maGopatopHble 3amaHus
HaBBIKAMHU pa3paboTKK | MOAIPOTpaMMBI, HCIIOJB3YET | COACPIKATEINbHOCTh OTBETA (3apanus 1-4)
aNTOPUTMOB 00PaOOTKH JaHHBIX | JIOKANbHBIE M  TIJI00ANbHBIE | yMEHHE MIPUBOAUTH
UL pelieHus 3aja4 | NepeMeHHBIe, PEKypCHIO MIPUMEPEI
npoecCHOHATBLHOM YMEHHE  CaMOCTOSATEIIBHO
JIeSITeNTBHOCTH HaXOoJUTh perieHue

IIOCTaBJICHHBIX 3aJ1a4

OIIK-7: CnocobeH NOHMUMaTh HPUHLUIIEI pAa00OThI COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH U MCIOJIb30BATh UX JUIS PELICHUS
3a1a4 mpoQeCcCHOHAIFHOHN NS TeIbHOCTH

3HaTh: OCHOBHI | 3HaeT MOHATHUS | TIOJHOTA u | O —ompoc (7-12), 3 — BompocH k
MIPOTPaMMHUPOBAHUS 00BEKTHO-OPUEHTUPOBAHHOTO | COAEPKATEILHOCTh OTBETA 3auery (21-36)
MIPOTPaMMHUPOBAHUS yMeHHe MPUBOINTH
IpUMEpBI
YMerTs: UCIIONIb30BATh | MCIOJIb3YeT cpeny | moiHOTa n | JI3 — mnaGopatopHble 3amaHus
nH(poOpManMOHHbIE TEXHOJOTHH | pa3paboTKHy, CHCTEMY | cOJlepKaTeIbHOCTh OTBETA (3aganus 5-8)
ULt penieHus 3a7a4 | ynpaBJICHUS KOJOM yMeHHe MPUBOIHTH
npodeccroHaNbHON pUMEpPbI
JIeSITEIbHOCTH YMEHHE  CaMOCTOSTENIBHO
HaXOJIUTh peuenue
MOCTABJICHHBIX 3314
Bnaners: NPAaKTHYECKUMH | BBITIOJIHSET aHaJM3 U | MOJHOTA u | JI3 — nabGopaTopHble 3agaHus
HaBBIKAMH TIPOTPaMMHUPOBAHUSA | 0OPabOTKY JIaHHBIX, UX | COJEp’KaTeNbHOCTh OTBETA (3amanus 5-8)
npu peleHnu 3aja4 | BU3yaJM3alHUio yMeHHe NPUBOJHUTH
npodeccHoHaIBLHOM MpPUMEpBI
JIeSITEIIEHOCTH YMEHHE  CaMOCTOSATEIIHHO
HaxOJHTh perenne

IIOCTaBJICHHBIX 3aJ1a4

1.2 I1Ikans! OLIEHUBAHHUS:

Texkymui KOHTPOJb YCIEBAEMOCTH M IMPOMEXKYTOYHAs aTTeCTalUsl OCYHIECTBISAETCA B paMKax
HAKOMUTEJIbHOW OaJuIbHO-peUTHHTOBOM crcTeMbl B 100-6aibHOM mIKane.

50-100 6amnoB (3a4er);

0-49 6amnoB (He3auer).

2. TunoBble KOHTPOJIbLHbIE 32JaHUSl MJIM MHbIE MaTepHa/bl, He0OXOAUMBbIe /sl OLEHKH 3HAHMIi,
YMEHHi, HABBIKOB H (WJIM) ONIBLITA AeSITeJIbHOCTH, XaPAKTEPU3YIOLIMX 3TAIbI (POPMHUPOBAHUS KOMIIETECHIIUIH
B Npouecce 0CBOCHHUs 00pa30BaTeIbHOI POrpaMMbl

Bonpocsl k 3auery



[TonsiTHE anTOpUTMAa, IPOTPAMMBI.
[TepemenHsble.

Tune! aHHBIX.

Crpoknu.

Maccussl.

BBox u BeIBOL.

JInHenHbIe arOpUTMBI.

BerBnenus.

VYcnosus.

0. Huknuyeckue anropuTMBbI.

Buapl nukiios.

12. MK 110 KOJUICKIIHH.

13. [ukI 10 CYETUUKY.

14. [uki ¢ npeaycioBUEM U MOCTYCIOBUEM.
15. O6paboTka MacCHBOB.

16. Beixox u3 nukia.

17. TlonsTue noanporpamMmsl.

18. Ilepenmaua u BO3BpaT mapameTpOB.

19. JlokanbHbIe U TI00aTBHBIC IEPEMEHHBIE.
20. Pexypcus.

21. BBonx ¥ BBIBOJ IaHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl yrpaBiieHHs KOJIOM, Jit.

24. Mopynu.

25. Cnuckw.

26. Koprtexu.

27. CrnoBapu.

28. IlpeoOpa3oBaHuEe TaHHBIX.

29. Cpe3bl.

30. [uknuaeckas oOpabOTKa CIIUCKA.

31. T'eneparop crmcka.

32. TloHsATre 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHUS.
33. Kiacc. O0bexT.

34. Wukarcynsiys, Hacneq0BaHue U noauMopdusm B Python.
35. bubnunoteka Pandas, ananu3 1 00paboTKa JaHHBIX.
36. Busyanuzarus B matplotlib u seaborn.

HBoo~NoOR~WNE

[EEN
=

3auemnoe 3adanue @KIOYaem 06a G0Onpoca — OOUH MeOpemu4ecKuil 6Onpoc u O0O0HO
NPAKMUKO-OPUEHMUPOSAHHOE 3A0AHUe U3 YUCIA NPUBCOCHHBIX HUCE 1A00PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 OammoB («3aueT») — U3IOKEHHBIM MaTepuan (aKTHUECKH BEpeH, HalIu4yhe TIITyOOKUX
MCYEPITBIBAIOIINX 3HAHUN B 00BbeMe MPOIIEHHON TPOTPaMMBbI TUCIUTUTNHBI B COOTBETCTBUH C ITOCTABICHHBIMHU
IporpaMMoil Kypca HeNsMH M 3ajladyaMd OOYYeHHs; NpaBUIbHbIE, YBEPEHHbIE NEHCTBUS MO NMPUMEHEHHUIO
MOJTyYCHHBIX 3HAHWHA Ha TPAKTHKE, TPAMOTHOE W JIOTUYECKH CTPOWHOE M3IIOKEHHE MaTepuana IMpH OTBETE,
YCBOCHHE OCHOBHON M 3HAKOMCTBO C JOMOJHHUTEIBHOMN IUTEpaTypoi; HATMUKE TBEPBIX U JJOCTATOUHO MOJIHBIX
3HaHUI B 00bEMe MPOIIEHHONW MPOTrpaMMbl IUCIUILTMHBI B COOTBETCTBHUHU C IEISIMU OOyUYCHHS, MTPABHIbHBIE
JeWCTBUS TIO0 NPUMEHEHUIO 3HAaHUI Ha MPAKTHUKE, YETKOE H3JI0KEHHE MaTepuala, JOIMYCKAIOTCs OTAETIbHbIE
JOTHYECKUE W  CTHIMCTUYECKHE TIOTPEIIHOCTH, OOYYaIOIIUiicss YCBOWJI  OCHOBHYIO JIUTEPATypy,
PEKOMEHI0BAaHHYIO B paboyeil mporpaMme AUCHUIUIMHBL, HAJMYUE TBEPJBIX 3HAHHHM B 00beMe NMPOWUIEHHOTO
Kypca B COOTBETCTBHHM C MLEISIMH OOYYCHHs, W3JI0KEHHE OTBETOB C OTIENBHBIMH ONIMOKaMH, YBEPEHHO
UCTPABJICHHBIMHU TOCTIE JOMOJIHUTENBHBIX BOMPOCOB; MPABUJIbHBIE B IIEJIOM JICHCTBUSA 110 IPUMEHEHHUIO 3HAHUH
Ha MPaKTHKE;

- 0-49 GamioB («HE3a4yeT») — OTBETHI HE CBSI3aHBI C BOIPOCAMM, HAJIM4YUE TPyOBIX OLIMOOK B OTBETE,
HETIOHUMAaHWe CYIIHOCTH M3JIaraéMoro BONpoca, HEyMEHHE MPUMEHSATh 3HAHUS Ha MPAKTHKE, HEYBEPEHHOCTH U
HETOYHOCTb OTBETOB Ha JIOTIOJIHUTENIbHBIE M HABOJISIINE BOTIPOCHI.



3ananus aJs onpoca
Bapuanr 1
[TonsiTre anropuT™a, IPOrpamMmBbl.
IIepemeHHsIe.
Tunel JaHHEBIX.
Bapuant 2
Crtpoku.
Maccussl.
BBox u BeIBOL.
Bapuanr 3
JIuHeitHbIe aNrOpUTMBI.
Bernenus.
Ycnousi.
Bapuanr 4
[uknuyeckue anropuTMBbl.
Buipl IMKIIOB.
[{uKI O KOJIEKIIUH.
Bapuanr 5
[uki mo cyeTyuky.
[ukn ¢ npeaycnoBueM U MOCTYCIOBUEM.
O6paboTka MacCUBOB.
BapuanT 6
Brixon u3 nukina.
[TonsiTHE TOATIPOrPAMMBI.
[lepenaya v BO3BpaT mapamMeTpOB.
Bapuanr 7
JlokanbHble U 17100aNbHBIE IEPEMEHHEIE.
Pexypcus.
BBon 1 BBIBO TaHHBIX.
Bapuanr 8
Cpena pa3paboTku.
CucTeMbl yrpaBiieHus Ko1oM, git.
Monynu.
BapuanTt 9
Cnucku.
Koprexu.
Crnosapu.
Bapuant 10
[Ipeobpa3oBaHue JaHHBIX.
Cpes3bl.
[Muknanueckast 06paboTKa CIIUCKa.
Bapuanr 11
I'eneparop cnucka.
[TonsiTHe 0O BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.
Knacc. OOBeKT.
Bapwuant 12
Wukancynsmus, HacjaeqoBanue u noaumopdusm B Python.
bubnmoreka Pandas, ananus u 00paboTKa TaHHBIX.
Busyanu3zanus 8 matplotlib u seaborn.

Kpumepuu oyenusanus (011 kaxcoozo eapuanma):

18-20 6. — oTBeTHI Ha BCE TPH BOIIPOCA BapHAHTA JTaHBI BEPHO;
16-17 6. — onuH OTBET U3 3-X C HETOYHOCTIMHU;

13-15 6. — 2 oTBeTa U3 3-X C HETOYHOCTSIMH;

9-12 6. — 3 oTBETa C HETOYHOCTSIMU;

5-8 6. — HeT oTBETa HAa OAMH BOMPOC U3 3-X;



1-4 6. — Her oTBeTa HA JBa BOIpPOCa U3 3-X.
Maxkcumanvhoe Konuuecmeo 6annoe 3a onpoc — 20.

JlaGopaTopHble 3a1aHus

JlaGopatopHoe 3amanue 1. ANropuTMBI U CTPYKTYPbI TaHHBIX.

Peanu3oBaTh mpuMepsl CIEIYIOIIMX CTPYKTYp AaHHBIX Ha si3bike Python: xopTex, CMCOK, MHOXECTBO,
cioBaps. [IpogeMOHCTpHpPOBATh BEIOOPKY JTAHHBIX U3 ATUX CTPYKTYP.

Jlaboparopuoe 3ananue 2. JInHeiHbBIC U BETBSIIHECS aITOPUTMBI.

PeanuzoBaTh npuMep aaroputMa ¢ ucnojs3oBannem koncrpykuud if. .. elif... else... IIpogemoncTpupoBars
BETBJICHUE B IIPOrpaMMe.

Jlaboparopnoe 3ananue 3. [lukinyeckue aaropuTMBI.

Peanu3oBaTh mpuMepbl AITOPUTMOB C HCHOJB30BaHMEM IHMKIA ¢ mpeaycioBueM While u mmkna mo
koutekuuu for. [TpomeMoHCTpUpOBaTh PabOTY HUKJIOB B IPOrpaMMe.

JlaGopatopHoe 3ananue 4. QyHKIUU U PEKYPCUBHBIE AIITOPUTMBI.

Co3nare (YHKIHIO C HECKOJBKUMH apryMeHTaMu. [IpoJeMOHCTpUpOBATh HCIOJIb30BaHHE (YHKIMU B
nporpamme. OcymecTBUTh IpUMEHEHNE peKypcuBHON QyHKIuH. [IpogeMoHcTpupOoBaTh mepenavy B KauecTBe
napameTpa QYHKIUHU U JIIMO1a-BbIPAKCHUSI.

JlaboparopHoe 3aganue 5. MHcTpymMeHTapHii pa3paboTKu Ha si3bike Python.

BhIMonHUTE peann3aiuio Ipou3BoasHOM mporpammel B Jupyter Notebook.

Jlaboparopnoe 3aganue 6. Pabota co ctpykrypamu qanusix Python.

PeanuzoBaTh reHepaTopbl CIUCKOB U cioBapeil. OCcyIecTBUTh nepedop CIHUCKa U CI0oBapsl.

Jlaboparoproe 3aganue 7. OCHOBbI 00BEKTHO-OPUCHTUPOBAHHOIO POrpaMMupoBanus B Python.

PeamzoBaTh MpOCTEHIITYIO0 UEPAPXUIO KITACCOB (POIUTEIILCKUMN KITACC M JJOYSPHHIA KI1ace).

JlabopatopHoe 3amanue 8. Python mist pereHus aHaTUTHYECKHX 3313

OcyllecTBUTh YTEHHE MPOU3BOJBHOIO jaata-ceta B Pandas. BeImonmHUTh (QUIBTPALUIO M TPYIITHPOBKY.
BpInosHUTE BU3yaIIM3aLIUIO.

Kpumepuu oyenusanus (015 xaxcoozo 3a0anus).

8-10 6. — 3agaHME BBHIMOJHEHO BEPHO;

6-7 6. — IpH BBHITMIOJIHEHUH 33 JIaH¥sI OBLIH JOMYIICHB HETOYHOCTH, HE BIUSIONINE HA PE3YyIIbTAT;

4-5 6. — IpH BHINIOJHEHUH 3a/1aHUsI OBbIIIM JIOMYLIEHBI OIINOKY;

0-3 6. — mp¥ BBITIOJTHEHUH 3a1aHUS OBLIH JOMYIICHBI CYIIECTBEHHBIE OINOKH.

Maxcumanwvnoe Konuuecmeo dannoe 3a nabopamopusie 3a0anusn — 80 (8 3adanuii no 10 6annos).

3. Meroanueckne MaTepuajbl, ONpelesilOlHe NPOUeAYPbl OLEHMBAHUSI 3HAHMI, YMEHWIH,
HABBIKOB M (WJIM) ONBITA /1eSITeJIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl GOPMHUPOBAHUS KOMIIETeH Mt

[Tpouieaypsl OLIEHUBAHUS BKJIFOYAIOT B c€0s TEKYIIUN KOHTPOIb U MPOMEKYTOYHYIO aTTECTAIHIO.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA C HCIOJIB30BAHMEM OLICHOYHBIX CPEJNCTB,
MPEJICTABICHHBIX B M. 2 JaHHOTO MPWJIOKEHHs. Pe3ymbTaThl TEKYIIEro KOHTPOJS TOBOISATCS JI0 CBEIEHUS
CTYJIEHTOB JI0 IPOMEXKYTOYHOU aTTECTALINH.

IIpomexyTouHas aTTecTalus MPOBOAUTCS B hopMe 3adera.

3aueT MPOBOAUTCS MO OKOHYAHUHM TEOPETUYECKOTO OOyueHHUs O Hayajla SK3aMEHallMOHHOM Ceccuu.
KonnyectBo BOMpOCOB B 3a4eTHOM 3aJaHud — 2 (OAMH TEOPETHYECKUH BOMPOC M OJHO
MIPaKTUKO-OPUEHTHPOBaHHOE 3ajaHue). OObsBIEHUE PE3yabTaTOB MPOU3BOAMUTCS B JIeHb 3aueTa. Pe3ymbrarhbl
aTTECTAllMM 3aHOCSTCS B 3aUETHYIO BEAOMOCTb M 3a4E€THYIO KHWXKKY CTyAeHTa. CTyIEeHTHl, HE NpPOLIEAIINE
MIPOMEXYTOUHYIO aTTECTAIMIO MO rpauKy CeCCHU, JOKHBI JINKBUAUPOBATDH 3a/I0JPKEHHOCTh B YCTAaHOBICHHOM
HOPSIAKE.



[Tpunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIITUITJIMHBI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- 1a00paTOpPHBIE 3aHATHSL.

B xozne naGopaTopHbIX 3aHATHIA yriIyOISFOTCS M 3aKPETISIOTCS 3HAHUS CTYJIEHTOB IO PsiIy BOIPOCOB,
Pa3BUBAIOTCS HABBIKHM NPAKTUYECKON PaOOTHI.

ITpu MoAroTOBKE K JIaOOPATOPHBIM 3aHATUAM KaXKIbI CTYJEHT JOJIKEH:

— U3Y4YUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B npouecce mnoaroroBku K Ja0OpaTOPHBIM  3aHATUSAM  CTYJEHTBI MOTYT  BOCIIOJIB30BaThCs
KOHCYJIbTALIUSIMU IIPENIOAABATEIIA.

Bomnpocsl, He paccMOTpeHHbIE Ha 1a00PaTOPHBIX 3aHATUAX, JOJDKHBI ObITh U3yUYEHBI CTYIEHTaMU B X0J1€
CaMOCTOSITeNNbHON paboThl. KOHTPOMIb caMOCTOATENBbHOM pabOThl CTYACHTOB HaJ Y4eOHOH mporpaMMoin Kypca
OCYILLIECTBIISICTCA B XOJ€ 3aHATHI METO/IOM BBINOJIHEHHs J1abOpaTOpHBIX 3aJaHui. B Xxozme camocrosiTenbHON
paboThI KaXKAbIH CTYACHT 00s3aH MPOYUTATh OCHOBHYIO U IO BO3MOXKHOCTH JIOTIOJTHUTENIBHYIO JIUTEPATYPY 11O
U3y4aeMON TeMe, JONOJHUTh KOHCIEKTbl JIEKIMM HEJOCTAIOIUM  MaTepualloM, BBIIUCKAMU U3
PEKOMEHJIOBaHHBIX II€PBOMCTOYHUKOB, BBIICIUTb HEIOHATHBIE TEPMUHBI, HAUTH WX 3HAYCHUE B
SHUMKJIONENYECKHUX CIIOBapSIX.

CTyneHT JOKEH TOTOBUTHCS K IIPENICTOSILEMY JIJAOOPATOPHOMY 3aHSTHUIO 110 BCEM OOO3HAYEHHBIM B
paboueil mporpamme JUCHUILIMHBI BOIPOCAM.

s TOATOTOBKM K 3aHATHSAM, TEKYILIEMY KOHTPOJIIO U IPOMEXKYTOYHOW aTTECTALMU CTYIAEHTHI MOTYT
BOCIIOJIb30BaThCsl  3JIEKTPOHHO-OMOIMOTEUHBIMU cUcTeMaMH. Takxke oOydaromuecss MOTYT B34Th Ha JIOM
HEO0X0IMMYIO TUTEpaTypy Ha a0OHEMEHTE YHHBEPCUTETCKOW OMOIMOTEKH MIIM BOCIIOJIB30BATHCS YATAITLHBIMU
3aJaMH.



