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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 |momyuenne mpeacTaBIeHHS 00 AITOPUTMHM3AMM W TNPOTpaMMHPOBaHMM Ha s3blke  Python g pemenms
npo¢ecCHOHATBHBIX 3a/1ay.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

OIIK-6: CnocoGeH MOHUMATHh NMPUHIUNBI PaGoOThl COBPEMEHHBIX HMH(OPMANMOHHBIX TEXHOJOTMIi M HMCHOJB30BAaTh HUX IJIs
penieHus 3a1a4 npogeccuoHAILHOMN 1eTeTbHOCTH.

OIIK-5: CnocodeH McnoJb30BaTh COBPeMeHHble MH(OPMAIMOHHBIE TeXHOJOrHH H NMPOrpaMMHbIE CPeJICTBa NMPU pelIeHUH
npogecCHOHATBHBIX 3a1a4.

B pe3yabTaTe 0OCBOCHUS JUCHUIIJIMHBI O6y‘-lalOIIIPIﬁCS[ AOJIZKCH:

3HaTh:

ATOPUTMBI 00pabOTKM JaHHBIX (cooTHECeHO ¢ nHauKaropoM OITK-5.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHauKaropom OIIK-6.1)

YMeTh:

CTPOMTH AITOPUTMBI AJIs pellIeHHs MPUKIIaIHbIX 3a1a4 (cooTHeceHo ¢ uHaukaropom OITK-5.2)

HUCIIO0JIB30BaTh I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTMU 1A PCUICHUSA 3adad HpO(I)eCCPIOHaJ'IBHOﬁ ACATCIIBHOCTHU (COOTHCCGHO C MHAUKAaTOpOM
OI1K-6.2)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
nnaukaropom OITK-5.3)
NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-6.3)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI aIrOPUTMHU3ALUH

o Cemectp Komneren-
Ne HaumeHnoBanue Tembl / Bujg 3ansitus / Kype Yacos - Jluteparypa
JlaboparopHas padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonatue anropurMa, nporpammel. IlepemenHsle. Tumbl JaHHBIX. OIIK-6 JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 2 OTK- 5’ JI2.1,J12.2, J12.3,
MBIIUICHUS K PEUICHUIO 3a1ad. BEIMomHeHHe 1adopaTopHBIX 3aTaHui 2.4
¢ ucronp3oanueM Python, Jupyter Notebook mu Colab. / J1a6 /
JlaGoparopuas pabora 1.2. JIuHeiHbIe, BETBSIIUECS W LUKIHMYECKUE
AITOPUTMBL.
Jluneitnple  anroputmbl.  BetBnenus.  Ycnosus.  [{uknmudeckue JI1.1, JI1.2, JI1.3,
OIIK-6,
1.2 |anmroputmsl. Buner mukios. Hukn no xomnekuuu. LHukn no cyetuuky. 6 2 J12.1,J12.2, J12.3,
OIIK-5
Iuxn c mpemycnoBueM u mocTyciaoBueM. OOpaboTka MacCHBOB. 2.4
Boixon wu3 1nwukia.  BeimonHeHuwe — 1abOpaToOpHBIX  3alaHUB ¢
ucnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
Tema. @YHKIUH U PEKYPCUBHBIE AITOPUTMBI. OIK-6 JI1.1, JI1.2, JI1.3,
1.3 |Ilonstue monmporpammbl. llepemasa u  BO3Bpar  mapameTpoB. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-5
JlokanpHBIe ¥ TIOOATBHBIE TepeMeHHble. Pexypcens. / Cp / J2.4
Tema. ba3bl JaHHBIX. OIIK-6 JI1.1, JI1.2, JI1.3,
1.4 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax ma”HHbIX. CBa3u B 0Oasax 6 20 i JI2.1,J12.2, JI2.3,
OIIK-5
JMaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0a3zax maHHBIX. / Cp / J12.4
Pasnen 2. OcHoBBI IporpaMMupoBaHus Ha si3bike Python
o CemecTp Komneren-
Ne HaunmeHoBaHnue TeMbl / Bun 3ansatus / Kype Yacos - Jlutepartypa
JlaboparopHas pabota 2.1. MHcTpyMeHTapuil pa3pabOTKH Ha S3BIKE
Python. OIIK-6 JI1.1, J11.2, JI1.3,
2.1 |BBox u BeBOx gaHHBIX. Cpena pazpaboTku. CHCTEMBI yIpaBIICHHS 6 2 OIK- 5’ J12.1,J12.2, JI2.3,
komoM. Mozaynu. Math, NumPy. BeinonHenne 1adopaTtopHbIX 3aqaHuid 2.4
¢ ucnosp3oBanueM Python, Jupyter Notebook mmu Colab. / J1a6 /
JlaboparopHas padota 2.2. PaboTa co cTpykTypamu JaHHbIx Python.
JI1.1, JI1.2, J11.3,
Crucku. Koprexu. CroBapu. [IpeoOpazoBanne naHHBIX. Cpesbl. OIIK-6,
2.2 6 2 JI2.1,J12.2, JI2.3,
Huknuyeckas oOpaboTka cmucka. [eHeparop cmnmcka. BeimomHenne OIIK-5 .4
abopaToOpHBIX 3alaHuil ¢ ucnojib3oBanueM Python, Jupyter Notebook '




i Colab. / JIa6 /
Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO TMPOTPAMMHPOBAHHS B
Python. OIK-6 J.1, J11.2, JI1.3,
2.3 |IlonsaTHe OOBEKTHO-OPUEHTHPOBAHHOIO MporpamMmupoBanus. Kiacc. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-5
OO0bexT. MHKancynanus, HaciaenoBanue W moiaumopdusm B Python. / 2.4
Cp/
Tema. Python mist pemeHus: aHATUTHIECKUX 3a/1ad. OIK-6 JI1.1, JI1.2, JI1.3,
2.4 |bubmmorexa Pandas, amanmu3 u oOpaboTka naHHBIX. Busyanusanus B 6 20 OHK-S’ JI2.1,J12.2, J12.3,
matplotlib u seaborn. / Cp/ 2.4
25 Tema. OcHOBBI Web-pa3paboTku. 6 16 OIIK-6, ﬁé}’ ﬁé;’ gég’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-5 o H2. 4’ -
JI.1, JI1.2, J11.3,
2.6 | /3auér/ 6 g | OUKG 1 1 m2 ma,
OIIK-5 .4

4. POHJ]I OIEHOYHBIX CPEJCTB

CrpykTypa U comepkanue ()OHAA OIEHOYHBIX CPEACTB AJIS HMPOBEACHUS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMme AUCIHUILIHHEL.

5. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUITJIMHBI

5.1. OcHoBHas 1UTEPATYpa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBaHUSL: y4eOHOe mocodue Mocksa: UHTEpHET- https://biblioclub.ru/inde
YHusepcurer x.php?
WHpopManmoHHbIX page=book&id=232996
Texunonoruit (MHTYUT), HEOIPAHUICHHBIH
2005 JOCTYIL JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Baresen
JI1.2 | Byitnaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUS Ha s13bIKe Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boxar, H. 0., [lecun, | yue6HOe mocodue (benepanbHbIN p-ru/66183.html
10.B. yuusepcuret, 95C ACB, HEOTPaHNYEHHbBINA
2014 JOCTYII JUTst
3apEruCTpUpPOBaHHBIX
10JIb30BaTeIIeH
JI1.3 | Jlanpnosckuii B. B. AnropuTMbl 06pabOTKH JaHHBIX: yueOHoe nmocobue | HoBocuOHpcek: https://biblioclub.ru/inde
HoBocubupckmit x.php?
roCyJJapCTBEHHBIH page=book&id=574809
TeXHUYECKUI HEOTPaHUYEHHBIN
yHuBepcuTeT, 2018 AOCTYI At
3apEeruCTPUPOBAHHBIX
NoJIb30Baresei

5.2. lonoJHUTeIbHAS JUTEpATypa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI2.1 |[Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINN U Mocksa: HaimoHanbsHbIi https://biblioclub.ru/inde
MporpaMMHUpoOBanHuio Ha Python: kypc: yuebHoe OTKpHITBIA Y HUBEPCHTET x.php?
rmocooue «AHTYUT», 2016 page=book&id=429256
HEOTPaHUYEHHBIN
JOCTYII JUTS
3apEerHCTPUPOBAHHBIX
T0JIb30Barenen
J12.2 | Cuniok, B. T, AJITOPUTMBI ¥ CTPYKTYPBI JJaHHBIX: 1aboparopHbiii | Benropoa: benropoackuit https://www.iprbooksho
Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYAapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKUN HCOTPAHNYCHHBIH
yHHUBepcuTeT uM. B.I. AoCTyI At
]_L[yXOBa, SBC ACB’ 2013 3apel"l/lCTpl/IpOBaH\l:[bIX
0JIb30BaTeNeH
J12.3 [NpuxnanHast nHGOpMaTHKa: KypHAT MockBa: YHUBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTPaHUYEHHBIN
JOCTYII JUTSE
3apErHCTPUPOBAHHBIX

MOJIE30BaTENICH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.4 | Xunenko, B. I1. CTpyKTYpBI TaHHBIX ¥ AITOPUTMBI: YIeOHOE HoBocubupck: https://www.iprbooksho
noco6ue Hosocubupckuii p-ru/91540.html
rOCy1apCTBEHHBIN HEOTPaHNYCHHBIH
TEXHUYECKUH AOCTYI TSt
yHuBepenter, 2016 3apETHCTPUPOBAHHBIX
MOJTb30BaTeINeH

5.3 IlpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHBIE CUCTEMbI

NCC "KoncynprantlLimroc"
HCC "Tapant" http://www.internet.garant.ru/
HaunonansHas snexrponnas 6udnuoreka (HOB) - https:/rusneb.ru

5.4. IlepeyeHb NpPOrpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJI OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.5. YueOHo-MeTOAUYECKHE MATEPHAJIbI VI CTYAECHTOB ¢ OTPAHMYEHHBLIMH BO3MOXKHOCTSMH 30POBbS

IIpn HEoOXOMMMOCTH IO 3aiBIEHUIO OOYYAOMETOCs C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (hOpMax, agalTUPOBAHHBIX K OTPAaHMYEHUSIM 3I0pOBbs M BocHpusTus uH(popmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina, B nedarHoil ¢opme yBenmudeHHbIM mpudrom. s num ¢ HapyIICHHSIMH ClIyXa: B
(opMe HIIEKTPOHHOTO MOKYMEHTa, B IedarHoi Qopme. i U ¢ HapyMICHWSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (dopme
3JIEKTPOHHOTO JOKYMEHTa; B IEUaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE UCIIUITJINHBI

[Tomewenust a1t BceX BHIOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IIIAaHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOI ClenHaTn3MpPOBaHHOM
y4eOHOI MeOeTbIO M TEXHUIECKUMH CPEIICTBAME O0yUCHHS:

- CTOJIBL, CTYJIbS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHA TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, paboude MecTa B KOTOPBIX OOOpYJOBaHBI HEOOXOIUMBIMU
JMIEH3MOHHBIMU U/UIIM CBOOOIHO PacpOCTPaHsAEMBIMH IIPOrPAMMHBIMH CPEJICTBAMH M BBIXO0M B MIHTEpHET.

7. METOANYECKHUE YKA3ZAHUA I OBYYAIOIIUXCA 11O OCBOEHUIO JUCITUITJINHBI

MeTtoaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60‘{€ﬁ nporpamMmme qUCHUITIIIUHBI.




®OH/J ONEHOYHbLIX CPEACTB

[Ipunoxenue 1

1. Onucanne nokasaresjied U KpUTepHeB OLCHUBAHUA KOMIICTCHIMI HA Pa3JIMYHBIX ITanax
UX (pOpMHPOBaHNs, ONIMCAHUE IIKAJ OLleHNBAHUS

1.1. IToxa3arenu u K

HUTCPpUHN OLICHHUBAHU KOMIIETEHITH:

3VH, cocTaBisronme
KOMIICTCHIIUIO

ITokazarenu
OLUCHHUBAHUS

Kpurepun
O CHUBAHUA

CpencrBa
OLICHUBAaHUA

OIIK-5: Crioco0eH HCIIoIb30BaT

npodeccHoHaNBHBIX 33/1a4.

b COBPCMCHHBIC I/IH(I)OpMaIlI/IOHHBIe TEXHOJIOTMU U TPOrpaMMHBIC

CPeICTBa MpPU PELICHUU

3HaTh: ANrOPUTMBI 00pabOTKU
JIAHHBIX

3HaeT TOHSITHUSA
Iporpamma,
THUIIBI JAHHBIX

AITOPHUTM,
HepeMeHHbIE,

MOJIHOTA U COJEP)KAaTEIbHOCTh
oTBeTa
YMEHHE IPUBOANTH IPUMEPHI

T — tect (1-5), 3 — Bo-
mpocHl K 3adety (1-20)

YMeTs: CTPOUTL  AJITOPHUTMBI
UIA pelICHUs TMpPUKIaJHbIX 3a-
Jaq

CTPOUT JIMHEHHEIE aJIroput-
Mbl, HUKIIMYCCKUE aJITOPHUTMBI

MOJTHOTA U COAEP>KaTEIbHOCTh
oTBeTa

yYMEHHE NPUBOJNUTH TPUMEPHI
YMEHHE CaMOCTOSTEIbHO HaXo-
JUTh pEIICHHE IOCTABIEHHBIX
3a1a4

JI3 - naGoparopHbie
3ananus (3aganus 1.1-
1.2)

Brnaners: MPaKTHYECKUMHU
HaBBIKAMH 00pabOTKH TaHHBIX
IUTA pereHust 3a1a4 npodeccu-
OHAJIBHOM JI€ATEIBHOCTH

pa3pabaTbIBaeT IOIIPOTpaM-
MBI, UCIIONB3YeT JIOKaJIbHBIE U
riobabHbIe HepeMeHHEIe,
peKypcuio

MOJTHOTA U COJEP)KATEIBHOCTh
OTBETa

YMEHHE IPUBOJANUTH IPUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
JIUTHh peIIeHHe ITOCTAaBICHHBIX
3aja4

JI3 — mabopatopHbie
3amanus (3amaHus 1.1-
1.2)

OIIK-6: CnocoGeH moHUMAaTh Ip

MICHWA 3aJa4 HpO(l)eCCHOHaHLHOfI JACATCIBHOCTU

WHITUIIBI pa6OTbI COBPEMEHHBIX I/IHq)OpMaHI/IOHHI)IX TEXHOJIOTUM M HUCIOJIL30BaTh MX JJIs1 pe-

3HaTh: OCHOBBI MPOTPAMMHPO-
BaHUSA

3HACT IIOHATHUSA 00BEKTHO-
OPHUECHTHUPOBAHHOI'O0 IIpOrpam-
MHPOBAHUA

MOJTHOTA U COAEP>KaTENbHOCTh
oTBeTa
YMEHHE IPUBOANTH IPUMEPHI

T — tecr (6-10), 3 —
BOIIPOCHI K 3auery (21-
36)

YMeTh: HCHOIB30BaTh UHPOP-
MaITHOHHBIC TEXHOJIOTHH ISt
pemreHus 3amad  mpodeccuo-
HAJIBHOW JeSITETPHOCTH

HCIOJNB3YET cpeay pa3pador-
KU, CHCTEMY YIPABJICHHS KO-
JI0M

MOJTHOTA U COAEP>KATEIbHOCTh
oTBETa

YMEHHE IPUBOANTH TPUMEPHI
YMEHHE CaMOCTOSITEIBHO HaXO-
JUTh DEIICHHE MOCTABICHHBIX
3a1a4

JI3 — nabGopaTtopHbie
3amanus (3amaHus 2.1-
2.2)

Brnaners: MPaKTUIECKUMU
HABBIKAMH ITIPOTPaMMHPOBAHUS
IpY PEIICHUH 3a7a4 nmpodeccu-
OHAJILHOM JIeSITEJIbHOCTH

BEITMIOJIHSACT aHaiu3 W oOpa-
0OTKYy IaHHBIX, UX BU3yaJH3a-
MU0

IIOJIHOTA U COJEP’KATEIbHOCTH
OTBETA

YMEHUE NPUBOAUTH IPUMEPHI
YMEHHE CaMOCTOATEIBHO HaXO-
JIUTh PEIICHUE II0CTaBJICHHBIX
3a/1a4

JI3 — mabopaTopHbie
3amanus (3amaHus 2.1-
2.2)

1.2 IIkanbl OLIEHUBAHHUS:
Texymuil KOHTPOJb yCHEBAEMOCTU MU NPOMEXKYTOUHAs aTTECTAlMsl OCYLIECTBIIAETCS B paMKax
HaKOMUTENIbHOM OamibHO-peHTHHIoBOM cuctemsbl B 100-0amibHOI 1mIKare.
50-100 GannoB (3a4TEHO);
0-49 GannoB (HE 3a4TEHO).

2. Tunosble KOHTPOJIBHBIEC 3aJaHUA WJIM UHBIC MaTEpHAJbI, HCOﬁXO}]HMble OJidd OIICHKHU 3Ha-
HMii, YMEHHUI1, HABBIKOB M (MJIH) ONBITA JEATEIbHOCTH, XapaKTepPU3yHIIUX 3Tanbl (GopMUpOBaHUS
KOMIIeTEHIIUI B poLecce 0CBOeHNUsI 00pa3oBaTeIbHOM NMPOrPaMMbl

IIepemeHnHsle.
Tune! JaHHEBIX.
Crpoxku.

b=

Bomnpocel k 3a4ety

[TonsiTue anropuT™Ma, MPOrpamMMmBbl.




MaccuBsbl.

Bgoa u BBIBOS.

JIvHeitHbIe aNTrOpUTMBI.

BertBaenus.

9. VYcnosus.

10. Iluknuueckue anropuTMBI.

11. Bunel MUKIIOB.

12. Iluki 1Mo KOJIeKIUH.

13. IIuki o cyeTyuKy.

14. 1luxna ¢ nperycllOBUEM U ITOCTYCIOBUEM.
15. O6paboTka MacCUBOB.

16. Beixon u3 nukia.

17. TloHsiThe MOANPOTPAMMEI.

18. Ilepenaua u BO3BpaT mapameTpoB.

19. JlokanbHbIC U TJIO0ATBHBIC TIEPEMEHHEIE.
20. Pexypcus.

21. BBoza ¥ BEIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cuctemsbl ynpaBiaeHUs KOJOM.

24. Mopynu.

25. Choucku.

26. Koprexu.

27. CnoBapu.

28. TlpeoOpazoBaHue CTPYKTYpP JAaHHBIX.

29. Cpe3sbl.

30. [uxmnueckas oOpaboTKa CIHCKA.

31. T'eneparop crucka.

32. IloHsATHE 0OBEKTHO-OPUEHTUPOBAHHOTO PO PAMMHPOBAHUS.
33. Knacc. O0bexKT.

34. Wnkancymnsmus, HacaenoBanue u noaumMopdusm B Python.
35. bubmuoteka Pandas, ananu3 u o0paboTKa TaHHBIX.
36. Busyammsanus B matplotlib u seaborn.

o N

3auemnoe 3a0anue 6KarOuaem 06a 60NPOCA — 0OUH MeOPeMmuUecKuil 60npoc U 00OHO NPAKMU-
KO-OpUEeHmupo6annoe 3a0anue u3 Yucia npueedeHHbIX Huice 1a00pamopHsIX 3a0aHUl.

Kpumepuu oyenusanus:

- 50-100 OannoB («3auTeHO») — U3JIOKEHHBIH MaTepuasl (PaKTUYECKH BEpPEH, HAIMYHE TTyOOKUX
WCYEPIIBIBAIOIINX 3HAHWHA B 00BbEMe MPOUICHHOW MPOTpaMMBbl TUCIUILIMHBI B COOTBETCTBHU C ITOCTaB-
JICHHBIMU TIPOTPaMMOH Kypca LEsIMM U 3aJadyaMu OOYy4eHHs; MpaBUJIbHbBIC, YBEpEHHbIE JCUCTBHS IO
MPUMEHEHHIO TTOJTyYeHHBIX 3HAHUH Ha MPAKTHKE, TPAMOTHOE U JIOTUYECKH CTPOIHOE M3II0KEHUE MaTepH-
aJjia IpH OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JIONIOJHUTENIBHOM TUTEpaTypoil; HATM4YKe TBEPIBIX
Y JOCTaTOYHO IOJIHBIX 3HAHHWI B 00bEMe MPONUICHHON MPOrpaMMBbl JUCIUTUIMHBI B COOTBETCTBHU C TIEIIs-
MU 00y4eHHUs], IPaBUIIbHbIE JEHCTBUS O MPUMEHEHHIO 3HAHUH Ha MPaKTHKe, YETKOE M3JI0KEHUE MaTepU-
aJna, JIOIyCKalOTCsl OTAEIbHBIE JIOTHYECKHE U CTHIIMCTHYECKHE ITOTPEIIHOCTH, 00yJaromuiics yCBOMI OC-
HOBHYIO JINTEPaTypy, PEKOMEH/IOBaHHYIO B paboueil mporpamme JUCHUIUIMHBL, HATWYHE TBEPbIX 3HAHUH
B 00beMe MPOIIEHHOTO Kypca B COOTBETCTBHU C IETSMH O0YUYCHHS, H3JI0)KEHHE OTBETOB C OTIACITHHBIMHU
omMOKaMH, YBEPEHHO HCIIPABICHHBIMHU IOCIIE JOMOJHUTEIBHBIX BOIPOCOB; MPABHIbHBIC B LIEJIOM JICH-
CTBHS 110 IPUMEHEHUIO 3HAHUH Ha MPAKTHUKE;

- 0-49 GannoB («HE 3aYTEHO») — OTBETHI HE CBS3aHBI C BONPOCAMH, HAJTMYUE TPyObIX OIIMOOK B
OTBETE, HETIOHNMAHNE CYIIHOCTH M3JIaraeMoro BOIPOCa, HEyMEHHE MPUMEHSTh 3HAHHUS HA MPAKTHKe, He-
YBEPEHHOCTh ¥ HETOYHOCTh OTBETOB HA JIOTIOJIHUTENILHBIE M HABOJSIINE BOPOCHI.



Tecr

. CTpykTypHupOBaHUE MporpamMmsl B si3bike Python ocymecTsisiercs

a. C momoIpto onepaTopHbIX ckoOoK begin ... end

b. C momorpko 3HaKOB { }

c. C nomolipio OTCTYyIIOB

d. C momomnibio TadIIuIl

. B pesynbrare BeimosniHeHHs koaa [x**2 for x in range(5)] OyaeT co3maH:
a. Cnucoxk kBagparoB yucen ot 0 1o 4

b. Koprex

c. Bosnukzer ommbka

d. ®yHKIMI UHTEpBasa

. B s3pixe Python ¢yHKIHMS MOKeT OBITH IIEpeiaHa B KauecTBe MapaMeTpa Apyroi GyHKIUU
a. Tonwko B Bune lambda-BeipaskeHus

b. Jla moxer

c. Her ne moxer

d. ®ynxkuwmii B Python He cymectByet

. Huknudeckue anropuTMsl peann3yroTes B Python ¢ momoripio KOHCTpyKIni
a. if...elif ... else

b. def

c. define ...

d. for...in... uwhile ...

. bubnmoreka Seaborn npenHa3HaueHa s

a. OOpaboTKK TaOJIMYHBIX JTAHHBIX

b. Busyamuzanuu qaHHBIX

c. Web-pazpaboTku

d. PaGotbI ¢ cucreMHbIMU (aiinamu

. Koncrpykmmii if ... elif ... else npennasnavyena B Python mis peanuszanuu
a. [luknudeckux alropuTMoB

b. BerBsmmxcs anropuTMoB

C. JIMHEWHBIX AITOPUTMOB

d. AHaIUTUYECKUX aNTOPUTMOB

. Beipaxenue ‘1IPUBET’[::-1] Beinact

a. IPUBET

b. T
c. [IPUBE
d. TEBUPII

. Beenen cnosaps d = {‘PoctoB’:’P®’, ‘[Tapux':’Dpanuus’ }. UToObI NOTYyUUTH CTPaHy, I€ pacnojara-
ercs [lapux HyKHO UCIIOJIB30BATH:!

a. d[‘Tapmx’]
b. TITapux[0]
c. d[1]

d. find(‘ITapux’, d)
. bubnuoreka Python, mo3Bosmstomas 3¢phexTuBHO 00pabaThIBaTh U aHATM3UPOBATH JAHHBIC B TAOIHU-

HOM (hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus 310

npueM, IIPH KOTOPOM (YHKIIUS BBI3BIBACT caMy ceOs
CTIELUATIbHBIA THIT JaHHBIX

BapUaHT MaccHBa

KOMaH/1a BBIBOJa HHPOPMAIN

eoc o



Kpumepuu oyenusanus:

Jiis omHOTO O0yuUaromerocs: GopMUPYETCsl BApUAHT, coepxkamuii 10 Bompocos.
17-20 6amnoB — tect npoitaeH Ha 85-100 %;

7-16 6amnoB — tect npoiiaeH Ha 35-84 %;

0-6 GayoB — TeCT MPOoiIeH Ha MeHee, 4eM 35 %.

Maxkcumanvnoe Koauuecmeo o6annoe 3a mecm — 20.

JlabopaTopHble 3a1aHus

JlaGopaTopnoe 3ananue 1.1. AITOPUTMBI U CTPYKTYPBI TaHHBIX.

[Tonsitue anroput™ma, nporpammsl. I[lepemennbie. Tunel nanubix. Ctpoku. MaccuBbl. BBoz U BbI-
BoJ. [IpuMeHeHHe alirOpUTMHUYECKOTO MBIIIUICHHS K PEIICHHIO 3a]1a4.

Llenb: 03HAKOMHUTBCS C IEPEMEHHBIMH, TUIIAMU U CTPYKTypaMU JaHHBIX, TOJYYUTh YMEHUS IS
BBITIOJTHEHUS TaTbHEUIINX Ta0OPATOPHBIX 3a/IaHUH, H3yUUTh IPUEMbI BBOJIA M BBIBOJIA.

3amaHus:

3ananue Beimonasiercs B Colab wiu aHATOTUYHON CUCTEME

Hcnons3yiiTe npeniokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 3aaHue Mo aaropuTMy, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

Jlaboparoproe 3aganue 1.2. JInHelHbIe, BETBAINECS U IUKINICCKUE allTOPUTMEI.

Jluneitnpie anroput™mbl. BerBienusa. YcnoBus. Lukinuueckue anroputmbl. Buasl mukiios. [k
o xoyuekuuu. [ukn mo cuerunky. Lukn ¢ npexycnoBuem u mocrycinoueM. O0paboTka MacCUBOB. Bbi-
XOJ U3 IIUKJIA.

Lenb: 03HAKOMUTBHCS C JMHEWHBIMHU, BETBSIIMMUCSA U LUKIMYECKUMHU aJTOPUTMAMHU, MOTYUYUTH
YMEHUS JUIsl BBIMOJHEHUS JAIbHEHIIMX J1a00paTOPHBIX 3aJIaHUM, W3YYUTh MPUEMbI MPUMEHEHHS aJlro-
PUTMOB JUTsI pa3JIMYHBIX 3a/1a4.

3amaHus:

3anganue BeinoHseTcs B Colab uiay aHaIoruyHoi cucreme

Hcnons3yiiTe npeniokeHHbI HA00p JaHHBIX.

1. OTkpoiite 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeME.

2. BeimonmHuTE 3a/1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenalitTe BEIBOJIEL.

JlaGopatopnoe 3ananue 2.1. UncTpymenTapuii pa3pabotku Ha s3bike Python.

Bon u BeiBOx manHbIX. Cpema pazpabotku. CucteMbl ympaBieHust komoM. Moaymu. Math,
NumPy.

[enb: 03HAKOMUTBCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, momyuuts ymenus Juist
BBINOJIHEHUS JaJbHEUIINX 1a00paTOPHBIX 3aJlaHUM, U3YUUTh TPUEMBI paObOTHl ¢ OMOIMOTEKaMH U cpefa-
MU Pa3pabOTKH.

3aganust:

3ananue Brinonasercs B Colab vim aHaimornyuoi cucreme

Hcnonb3yiiTe mpeuioKeHHbIH Ha0op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeMe.

2. BeinonHuTe 3a/1aHue MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJBI.

Jlaboparopnoe 3ananue 2.2. PaboTa co cTpykTypamu nanHbix Python.

Crucku. Koprexu. CnoBapu. IIpeo6pazoBanue nannbix. Cpesbl. L{ukianmueckas o6paboTka cruc-
ka. ['eHeparop crucka.

Lenb: 03HAKOMHTBCS C U3MEHSEMBIMU U HEM3MEHSIEMBbIMU CTPYKTYpaMH JaHHBIX B si3bike Python,
MOJYYNUTh YMEHHS JUIS BBIOJTHEHHS JalTbHEHINX Ta00paTOPHBIX 3aJaHNi, U3YUUTh ITPUEMBI pabOTHI CO
CTPYKTYPaMH JIaHHBIX.



3amanus:

3ananue Beinonasercd B Colab nim aHaaIorndHoi cucreMe
Hcnons3yiiTe nmpeniokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM IO JTAHHOH TeMe.

2. BoinmonHuTe 33aHKe MO aJTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

Kpumepuu oyenusanus (015 xasxcooco 3a0anus):

16-20 GannoB — 3a/1aHKE PELICHO B MOJIHOM 00beMe, CaMOCTOSATEIbHO BBIOPAHBI BEPHBIE HHCTPY-
MEHTaJIbHBIE METOABI U OMOIMOTEKH, COCTAaBIEH KOPPEKTHBIM MPOTPaMMHBIA KOJ, BBIIOJHEHHE KOJa
Mpor3onuio 6e3 OmMOOK U MONYYeH 3aJaHHbII pe3ysbTaT, OTYeT OQOPMIIEH BEpHO U NMPEOCTaBICH Ha
MIPOBEPKY B YCTAHOBJICHHBIM CPOK, 00YUAIOMIMKCS BEPHO OTBEUACT HA BOMPOCHI 10 33/1aHUI0, IEMOHCTPU-
pyeT Hanuuyue riayOoKUX MCUEPIBIBAIOIIMX / TBEPBIX M IOCTATOUYHO MOJTHBIX 3HAHMUIA,

9-15 6amioB — 3aaHKE PEIICHO B MOJHOM OO0BeMe C HEOOJBIIMMH MOTPEIIHOCTAMHU, CAMOCTOS-
TEJIbHO BBIOPAHBI BEPHbIE WHCTPYMEHTAJIbHBIE METOABI M OMOIMOTEKH, COCTaBIEH KOPPEKTHBIN IMpo-
TPAaMMHBIM KO, BBIMOJHEHUE KOJA MPOU30LLI0 0e3 OMMOOK M MOJIy4eH 3a/JlaHHbIA pe3yJbTaT, OTYEeT
o(OpMIIEH BEpPHO U MPEAOCTABICH HAa MPOBEPKY B YCTAHOBIICHHBIM CPOK WJIM C JAOMYCTHUMBIM OMO3aHH-
€M, OOydYaroluiics OTBEYaeT Ha BOIPOCHI MO 33JaHUI0 BEPHO, HO C OTIEIBbHBIMU IOTPEITHOCTSIMH H
OlIMOKaMU, YBEPEHHO UCIPAaBIEHHBIMU MOCIIE TONOIHUTENBHBIX BOIPOCOB;

2-8 6ayI0B — 33]aHUE PELICHO YaCTUYHO, YaCTHYHO BHIOPAHBI BEPHBIE HHCTPYMEHTAJIBHBIE METO-
Ibl U TPUEMbl pEIICHUS, MPEJCTABICH HE3aBEPLICHHBIH WM COAEpX AU HEKOTOpbIE OMIMOKHU Mpo-
IpaMMHBIH KOJI, 0T4eT 0(hOPMIICH YACTUYHO BEPHO U MPEAOCTABIICH HA MIPOBEPKY C AOMYCTHUMBIM OI03/1a-
HUEeM, 00ydJaroIuiics OTBEYaeT Ha BOIPOCHI MO 33aJaHUI0 YaCTUYHO BEPHO, AEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTH OTBETOB Ha JIONOJIHUTEIbHBIE U HABOASIINE BOIPOCHI;

0-1 6amnoB — 3aaHNE HE PEUICHO WM PElIeHO YaCTUYHO, YACTUYHO BHIOpAHBI HEOOXOIUMBbIE HH-
CTPYMEHTAJIbHBIE METOJIbI ¥ IPUEMBI PEUICHHUsI, IPOrPAMMHBIN KO HE MPEICTAaBICH WIH COACPKUT IPy-
Oble OmMOKH, OTYET HE O(hOpPMIIEH, OTUET HE CIIaH Ha MPOBEPKY B JOMYCTHUMBIN CPOK, OOyUaroLIuiics OT-
BEYAeT Ha BOMPOCHI 110 3aJIaHUIO HE BEPHO.

Maxcumanvnoe Konuuecmeo 6annoe 3a aadbopamopnsie 3aoanusn — 80 (4 3adanusn no 20 oan-
1108).

3. MeToanueckue Marepuasbl, onpeaejsoniue nNpoueaypbl OlleHNBAHUS 3HAHUN, YMEHHUI,
HABBIKOB M (MJIN) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl ()OPMUPOBAHUSA KOMIIETEH NI

[Tpornetypsl OlleHUBaHMS BKIIIOYAIOT B C€0s TEKYLHI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTAIHUIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH POBOAUTCS C UCIOIB30BAaHUEM OLEHOYHBIX CPENCTB, MPe-
CTaBJICHHBIX B II. 2 JAHHOTO NPUJIOKEHUS. Pe3ynbTaThl TEKYIIErO0 KOHTPOJISI TOBOAATCS O CBEIEHUS CTY-
JICHTOB JI0 TPOMEXYTOUHOM aTTeCTaI|H.

IIpoMeskyTOUHasi aTTeCcTALUS IPOBOIUTCA B hopMe 3aueTa.

3aueT NpPOBOJAUTCS MO PACIHUCAHUIO MPOMEXKYTOUHOH arrectaruu. KoauuecTBo BOMpocoB B 3a-
YEeTHOM 3aJlaHiM — 2 (OJUH TEOPETHUYECKUI BOIPOC M OJHO NMPAKTUKO-OPUEHTHPOBAaHHOE 3ajaHue). Pe-
3yJbTAThl ATTECTAL[MHU 3aHOCATCS B BEIOMOCTh U 3a4ETHYIO KHWXKKY CTyZeHTa. CTy/AeHThI, HE POIIE/IINe
MIPOMEKYTOUHYIO aTTECTAIMIO 10 I'paduKy, JOJDKHBI JIMKBUIUPOBATH 330JKEHHOCTh B YCTAHOBICHHOM
TOPSJIKE.



[Ipunoxenue 2

METOINYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHHUIIJIMHBI

VY4eOHBIM IJIAaHOM TIPETyCMOTPEHBI JTA00OPATOPHBIC 3aHSATHS.

B xone n1aGopaTOpHBIX 3aHATUI YIIIyOJsIOTCS M 3aKpEIUIsIOTCS 3HAHMUS CTYJIEHTOB IO PSIy BO-
MIPOCOB, PAa3BUBAIOTCS HABBIKM MPAKTUYECKON pabOTHI.

ITpu noaroToBKE K 1a00PaTOPHBIM 3aHATUAM KaXKIbIH CTYIEHT JOJDKEH:

— U3y4YUTh PEKOMEHIOBaHHYIO YUeOHYIO JIUTEPaTypy;

— IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B npouiecce noaAroToBkU K J1abOpaTOPHBIM 3aHITHUSIM CTYACHTHI MOT'YT BOCIIOJIb30BaThCSl KOHCYJIb-
TalUsAMU PENogaBaTeIs.

Bompocel, He paccMOTpeHHbIE Ha JTaOOPATOPHBIX 3aHATUSAX, TOJKHBI OBITH U3yUEHBI CTYJIEHTaMU
B XOJIe CaMOCTOATENbHOM paboThl. KOHTposb caMocTosITENbHON PabOThl CTYAEHTOB OCYIIECTBISETCS B
XO/JI€ 3aHATUN METOJIOM TECTa U BHIIOJHEHUS J1abOpaTOPHBIX 3aJaHuil. B xone camocTosiTensHOM paboTh
Kbl CTYJEHT 00s3aH MPOYMTAaTh OCHOBHYIO M 10 BO3MOKHOCTH JIONOJHHUTEIBHYIO JINTEpaTypy IO
M3y4aeMOM TeMe€, BBIJICIUTh HEIOHATHBIE TEPMUHBI, HAMTH UX 3HAYEHHE B DHUUKIONEAUYECKUX CIIOBA-
psx.

CTyeHT AO0KEH TOTOBUTHCS K MPEACTOALIEMY J1a00paTOPHOMY 3aHSATHIO 110 BCEM 0003HAUEHHBIM
B paboueil mporpamMme JUCLUILUIMHBI BOIIPOCAM.

JIisi HOATOTOBKM K 3aHATHAM, TEKYIIEMY KOHTPOJIIO M IPOMEKYTOYHOM aTTECTAl[MU CTYACHTHI
MOTYT BOCIIOJIb30BaThCsl 3JIEKTPOHHO-OMOIUOTEUHBIMU cHcTeMaMH. Takke oOydaroliuecs MOTYT B3STh
Ha JIOM HEOOXOJUMYIO JIUTEPaTypy Ha AOOHEMEHTE YHUBEPCUTETCKON OMOJIMOTEKH MIIH BOCIIONIb30BaThCS
YUTAJIbHBIMU 3aJIAMHU.



