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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 6 (3.2)

Kypce>) Hroro

Henens 16

Bun 3ansaruii VII | PII | VvII PII

JIaGopatopHbIe

Hroro ayn.

KonTtaktHas pabota

Cam. pabora 9 196 |96 |96

Yacsl Ha KOHTPOIb 4 |4 (4 |4

Hroro 108 | 108 | 108 | 108

OCHOBAHME

VY4eOHbIif TU1aH YTBEPKJICH YUYEHBIM COBETOM By3a oT 15.04.2025 1. mportokon Ne 11.

Pabowast mporpamma cocTaBiieHa Ha OCHOBE paboueil mporpaMmbl yKa3aHHOW TUCIUILTHHBI, yTBepkIeHHOH B DI’ BOY
BO PI'DY (PHUHX) ¢ yderoMm ycClIOBHIl peaju3alii TNpOTrpaMMbl OakajaBpuara, IEHCTBYIONIMX B (pummane
(enepasbHOrO TOCYAapCTBEHHOTO OIOMKETHOTO 00pa30BaTeIbHOIO YUPEKIACHHUS BBICIIETO 00pa3oBaHus «PoCTOBCKMIA
rocynapcTBeHHbIN skoHOoMuueckuii yHuBepcuteT (PUHX)» B 1. Uepkeccke Kapagaepo-Uepkecckoii PecryOnukn

[Iporpammy coctaBui(u): K.3.H., Ao, Parymuas E.A.;n.3.H. , nou. , lllepbakos C.M.

3aB. kadenpoii: k.3.H., noueHt H.B. TpeThsikoBa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| momy4eHue mpeacTaBIeHNs 00 aJITOPUTMH3AINH U IPOrpaMMUPOBAaHUH Ha si3bIke Python g pemenns npodeccnoHaIbHBIX
3ajay.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-5. CnocoGeH HMCMOJIb30BaTh COBpPeMEHHble MH(pOpMalNOHHBbIE TEXHOJOTHM W MPOrpaMMHbIE CPeICTBA MPH pPelleHun
npogeccHOHAILHBIX 32/1a4.

OITK-6. Crioco0eH MOHMMATHL MNPUHIUNBI PadOThl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHMH MW HCHOJIB30BATH UX IJs
pelenus 3a1a4 NpodeccuoHAILHOM e TeJbHOCTH.

B pe3yabTrare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqamumﬁc;l JOJIZKEH:

3HaTh:

aNTOPUTMBI 00pabOTKH JaHHBIX (cooTHeceHO ¢ uHauKaTopom OITK-5.1)
OCHOBBI IpOrpaMMHUpoBaHus (cootHeceHo ¢ nHarKaropom OITK-6.1)

Ymern:

CTPOUTD AJITOPUTMBI JUIS PELICHUs] TPUKIaTHBIX 3a7a4 (cooTHeceHO ¢ nHaukaropom OITK-5.2)
UCIIONIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOQeCcCHOHANbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM
OIIK-6.2)

Baanern:

MPaKTHIECKUMH HaBBIKAMH 00PaOOTKM JaHHBIX IS PEHICHUS 3a7ad Npo(eCCHOHANBHOMN EsATENFHOCTH (COOTHECECHO ¢ MHIMKATOPOM
OIIK-5.3)
MpaKTUIeCKUMH HaBbIKAMH MPOrpaMMHUPOBAHUS MIPH PELICHUH 3a4au MPOo(pecCHOHATBHON AESATEeNbHOCTH (COOTHECEHO C MHIUKATOPOM
OIIK-6.3)

3. CTPYKTYPA U COAEPKAHMUE TUCIUIIJINHBI

Paznen 1. OcHOBBI AJITOPUTMHU3ALIUU

Buj 3ansiTus / Cemectp /| KoanuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe COAEp:KAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnas padora 1.1. AITOPUTMBI M CTPYKTYPBI JAHHBIX.
IlonsTue anropurma, nporpammsl. I[lepemennsie. Tunsl ganHbIX. CTpoKH.
p » 1porp P A P JlaboparopHbie OIIK-5
1.1 | Maccussl. Beog u BeiBon. IIpuMeHeHHE anropuTMHYECKOTO MBILIICHUS K SaHsTIS 6 2 OITK-6
pemeHnIo 3a1a4. BrimomHenne 1abopaTopHBIX 3aHaHUH C CIOIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlaGoparopHass pabora 1.2. JluneiiHble, BeTBAIIHECS W LUKIMYECKUE
AITOPUTMBI.
JIuneiinpie anroputmel. Bernenus. YcnoBus. LlUknuueckue aaropuTMsl.
p 1 P JlaGopatopHbie OIIK-5
1.2 |Buger nwknoB. Hukn mo xommeknun. uknm mo cuerumky. Lwxn ¢ sausTIs 6 2 OIK-6
npenycioBreM u nocrycioBueM. O0paboTka MaccHBOB. Brixoa M3 mukia.
BrimosHeHue 1abopaTopHBIX 3aJaHuil ¢ ucnone3oBaHueM Python, Jupyter
Notebook mnu Colab.
Tema. @yHKINH U peKypCHUBHBIC aITOPUTMEIL.
YHEL PeKyp P CamocTosiTenbHas OIIK-5
1.3 | [onstue noanporpammsl. Ilepenada u Bo3Bpat napamerpos. JIokaibHbIE U paora 6 20 OITK-6
100abHBIC IepeMeHHbIe. Pekypeus.
Tewma. ba3bl 1aHHBIX.
A CamocrosiTesbHas OIIK-5
1.4 |Tunel 6a3 paHHbIX. Tumsl gaHHBIX B 0a3ax gaHHbIX. CBsisu B 0asax aGora 6 20 OIK-6
naHHbIX. TexHomorus 00pabOTKU JaHHBIX B 0a3ax JTaHHBIX. p
Paznen 2. OcHoBBI IpOrpaMMIpoBaHus Ha sa3bike Python
Buna 3ausitus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJep:KkaHue Komnerenuun
pa6otsl / popma ITA Kypce 4acoB
Jlaboparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
Y JlaGoparopHbie OIIK-5
2.1 |Bgon u BeiBox ganHbiX. Cpena pa3pabotku. CHCTEMBI YIPaBICHHS KOIOM. sansTHs 6 2 OIK-6
Monynau. Math, NumPy. BeinonHenue naGopaTopHbIX 3alaHuii ¢
ncnons3oBanueM Python, Jupyter Notebook mmm Colab.
Jlaboparopnas pabora 2.2. Pabora co cTpykTypamu gaHHbIX Python.
Cnoucku. Koprexu. Crnosapu. IlpeoOpasoBanue nmanHbiX. Cpessl.
P P peobp A P JIaboparopHble OIIK-5
2.2 |Uwuknuyeckass oOpaborka crucka. [eHeparop cmucka. BeimonaHeHue ARSI 6 2 OITK-6
Ta0OpaToOpHEIX 3aJaHMil ¢ ucronb3oBanueM Python, Jupyter Notebook mmu
Colab.




Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHPOBAHHS B
23 Python. CamocTosiTenbHas 6 20 OIIK-5
™ [Ilonstne 0OBEKTHO-OPHEHTUPOBAHHOIO MporpamMmupoBanus. Kiacc. pabora OIIK-6
OO0bekt. MHKancyssinust, HacaegoBanue U nonmumopdusm B Python.
Tema. Python 1ist pemeHus aHaTUTHYSCKUX 3a]1ad. CaMocTosTeIbHAs OIK-5
2.4 |bubnuorexka Pandas, ananu3 u o00paboTka naHHBIX. Busyamuszauus B 6 20
. pabora OIIK-6
matplotlib u seaborn.
25 Tema. OcHoBbI Web-pa3paboTku. CamocTosiTenpHas 6 16 OIIK-5
’ OcobeHHOCTH Web-pa3paboTku ¢ ucronb3oBanueM Python. pabora OIIK-6
2.6 |IloaroToBka K IPOMEXYTOYHOI aTTECTAINH 3auer 6 4 82&:2

4. POHJ] OIEHOYHbBIX CPEICTB

Crpyktypa W comepkaHue (OHAA OLCHOYHBIX CPEICTB MU TMPOBEOCHUS TEKYLIErO KOHTPOJS M IIPOMEXYTOYHOW aTTeCTallnU
npezactaieHsl B [Ipwiokennu 1 k pabodeii mporpaMme JUCITUTLTAHBL.

5. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpBHI,
COCTaBHUTENN

3arnaBue

W3znarenscTBO, IO

Bubnuoreka /
Konnuectro

1 Bbopucenko B. B.

OCHOBBI IPOTPAaMMHUPOBAHUS: YIeOHOE TOcOOHe

Mocksa: UaTepHeT-
YHuBepcureT
HubopMamoHHbIX
Texnonoruit (MHTYUT),
2005

OBC «YHuBepcureTckas
OubnMmoTeKa OHIANH

2 Xaxaes U. A.

ITpakTHKYyM 110 aJITOPUTMU3ALUU U
nporpaMmmupoBanuio Ha Python: kypc: yuebnoe
nocobue

Mocksa: HarrionanbHbIi
OTKpBITHI YHUBEPCUTET
«MHTYUT», 2016

OBC «YHuBepcureTckas
OuOIMOTEKa OHJIANHY

IMpuxnanuas vHPOPMATHKA: XKypHAI

Mocksa: YHUBEpCUTET
Cuneprus, 2019

OBC «YHuBepcureTckas
OubnMoTeKa OHIANH»

4 Jlannmosckuii B. B.

AnroputMbl 00pabOTKH JaHHEIX: y4eOHOe ITocodue

Hoocubupck:
HoBocubupckuit
rOCYapCTBEHHBIN
TEeXHUYECKUI YHUBEPCHUTET,
2018

OBC «YHuBepcureTckas
O6ubnnoTeKa OHIANH

5 Tomuieaa O. J1.,

OCHOBEI AJITOPUTMU3AUN U TPOIrPAaMMHUPOBAHUS:

Mocksa: M3narenscTBo

DBC «Znaniumy

MMonos N.N. VuebHoe mocobue "®OPYM", 2021
6 Konpnaes B. /1., OCHOBBI AITOPUTMU3ALUHI U TPOTPAMMHUPOBAHUS: Mocksa: U3narenbckuit OBC «Znanium»
T'arapuna JL.I. YuebHoe nmocobue Jom "®OPYM", 2022

7 I'ypuxos C.P.

OCHOBBI AJITOPUTMHU3ANUH M IPOrPAMMHUPOBAHHUS HA
Visual C++: YuebHoe nocobue

Mocksa: OOO "HayuHo-
W3aTEeNbCKUHN IIEHTP
UH®DPA-M", 2022

DBC «Znaniumy

8 I'ypuxos C.P.

OCHOBBI aJITOPUTMHU3ALMU U IPOrPAMMHUPOBAHUS B
cpene LAZARUS: Yue6HOoe mocobue

Mocksa: OOO "Hayuno-
M3IaTEeNIbCKUI LIEHTP
NH®PA-M", 2023

DBC «Znaniumy

9 I'ypuxos C.P.

OCHOBBI 2JITOPUTMH3ALMY H IPOrPAMMHUPOBAHUS Ha
Python: Yue6Hoe nocodue

Mocksa: OOO "HayuHo-
H3aTeTTCKUHN TISHTP
NH®PA-M", 2025

9BC «Znanium»

10 [T'ypuxos C.P.

OCHOBBI AJITOPUTMHU3ALUH M IPOrPAMMHUPOBAHHS HA
s3p1ke Microsoft Visual Basic: Yue6Hoe mocooue

Mocksa: OOO "Hay4Ho-
U3/1aTEeIbCKUN LEHTP
UH®PA-M", 2025

DBC «Znaniumy

5.2. IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC "Koncynsrantllntoc"

HCC "Tapant" http://www.internet.garant.ru/
Hammonanenas snekrponHas 6ubnuoreka (HOB) - https://rusneb.ru




5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

54. yqeﬁHO-MeTO}lI/l'{ECKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

[pr HEOOXOMMMOCTH IO 3asBICHUI0 OGYYAONIErOCs ¢ OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 30POBbs y4eOHO-METOANYCCKHE MATEPHAIIBI
HPEROCTABISIIOTCSA B (hOpMax, afanTUPOBAHHBIX K OTPAHMYCHHUSM 3I0POBbS M BOCHPHUSTHA HHGbOpMauuu. st UL ¢ HapyLICHUSIMH
3penus: B hopme ayauodaiina; B nedarHoit popMe yBesmmdeHHbIM mpud oM. st UL ¢ HApYLICHUSIMHU CliyXa: B (JOpMe IIEKTPOHHOTO
JOKYMEHTa; B redaTHol ¢opme. Jlisi ULl ¢ HAPYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
nevyaTHoit popme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME IJUCIIUITJINHBI

[Momemnienus 1uisi BceX BHIOOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOMMMOMN CleNHaTn3upOBaHHOI
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMHU CPEACTBAMHU O0YIeHHS:

- CTOJIBI, CTYJIbS;

- MIEPCOHATILHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOp;

- 9KpaH / UHTEPaKTUBHAS TOCKA.

JlabopaTtopHble 3aHSATHSA NPOBOIATCS B KOMIIBIOTEPHBIX KiaccaX, paboyme Mecta B KOTOPBIX OOOPYHOBaHBI HEOOXOAUMBIMH
JIMUCH3UOHHBIMUA W/WIIK  CBOOOIHO PpAaCHpPOCTPAaHSIEMbIMU MPOrPaMMHBIMH CPEACTBAaMH U BbIXOZOM B MHTEepHeT, W/mwinm B
CIIeLMATM3UPOBAHHBIX JIAO0PATOPHUSIX, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpaMMOii.

7. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OHJA OHEHOYHBIX CPEACTB

IIpunoxenue 1

1. Onucanue moka3aresieili U KpUTepHeB OLEHUBAHUS KOMIIETEHIMA HA Pa3JIMYHBIX dTanax

ux ¢popMupoBaHus, oNKMca

1.1. INokazarenu u K

HHEC IIKAJ OICHUBAHUA

HUTCPUHN OLICHHUBAHUW A KOMHGTGHI_[I/II;'I .

3VH, cocraBisromnine
KOMIIETEHIUIO

Iloka3zarenu
OLICHUBAaHUSI

Kpurepun
OLICHUBaHUS

Cpeactaa
OIICHUBAHUS

OIIK-5: CriocobeH HCIONbB30BaT
mpodhecCHOHATTLHBIX 3a/a4.

b COBPCMCHHBIC I/IH(I)OpMaIlI/IOHHI)Ie TEXHOJIOTUN U NpOrpaMMHBIC

CpEICTBa MpPU PELICHUU

3HaTh: aNTOPUTMBI 00pPabOTKU
JaHHBIX

3HaeT IOHATHS
nporpaMma,
THIIBI TAaHHBIX

aNTOPUTM,
NIepEeMEHHBIE,

MOJTHOTA W COAEPIKAaTENbHOCTH
oTBeTa
YMEHHE IPUBOIUTH IPUMEPEI

T — Tect (1-5), 3 — BO-
mpocsl K 3auety (1-20)

YMeTh: CTPOUTH alNTOPUTMBI
IUTA peIleHUs TPUKIaTHBIX 3a-
aq

CTpOUT JIMHCHHEIC aJropur-
Mbl, HUKIIMYCCKHE aJITOPUTMbI

MOJIHOTA W COJEP)KaTEIbHOCTh
OTBeTa

YMEHHE IPUBOANTH IPUMEPHI
YMEHHE CaMOCTOSTEIFHO HaXo-
JUTh pEIIeHHE ITOCTaBICHHBIX
3a1a4

JI3 — mnabopatopHbie
3amanus (3amanus 1.1-
1.2)

Bnaners: [IPAKTUYECKUMU
HaBbIKaMU 00pabOTKU JTaHHBIX
JUISL pellieHns 3a/1a4 mpodeccu-
OHAJILHOM JeATEIBHOCTH

pa3pabaTbIBaeT IOANPOrpaM-
MBI, HCIOJIb3YET JIOKAJbHBIC U
riio0anbHbIe IIepeMeHHbIE,
peKypcuio

MOJIHOTA U COJEPKATEIBHOCTh
OTBETA

YMEHUE IPUBOAUTH IPUMEPBL
YMEHHUE CaMOCTOSITENIBHO HAXO-
JIUTh PEILICHUE IIOCTABJICHHBIX
3a1a4

JI3 — nabopaTopHsie
3amanus (3amanus 1.1-
1.2)

OIIK-6: CnocoOGeH mOHUMATh TIp

IMCHUA 3a1a4 HpO(i)eCCPIOHaHLHOfI JACATCIBbHOCTU

HWHIHUIIBI pa6OTLI COBPCMCHHBIX I/IHq)OpMaI_[I/IOHHLIX TEXHOJIOTHI 1 HCIOJIB30BaTh UX AT pe-

3HaTh: OCHOBBI IPOrPaMMHPO-
BaHMs

3HAeT TMOHATHA OOBEKTHO-
OPHEHTHPOBAHHOTO TPOTrpaM-
MHPOBAHUS

MOJIHOTA W COJEPXKATEIbHOCTh
OTBeTa
yMEHHE IPUBOANTH IPUMEPHI

T - rtect (6-10), 3 —
BOTIPOCHI K 3auety (21-
36)

YMeTh: HCIONIB30BaTh HHQPOP-
MallMOHHBIE TEXHOJIOTHH IS
pemieHus 3aaad  npodeccuo-
HaJIbHOM AEATEIBHOCTH

UCTIONB3YeT cpexy pas3pabor-
KH, CHCTEMY YIpPAaBJICHHS KO-
JoM

IOJIHOTA U COJEP’KATEIBHOCTD
OTBETA

YMEHUE NIPUBOJUTH IPUMEPBI
YMEHHE CaMOCTOSATENBHO HaXo-
JIUTh PEILIEHUE II0CTABJICHHBIX
3aj1a4

JI3 — mnabopaTopHsie
3amanus (3amanus 2.1-
2.2)

Buagets: [IPAKTUYECKUMU
HaBBIKAMHU ITPOrPaMMHPOBAHHUS
NpY pelIeHn: 3a1a4 npodeccu-
OHAJIBHOH JeATeNILHOCTH

BBIMOJIHSACT aHamu3 ©u 00pa-
OO0TKYy HaHHBIX, UX BH3YyaIH3a-
LU0

HOJIHOTA U COJEPIKATEIBHOCTh
OTBETA

YMEHUE IPUBOJUTH IPUMEPBI
YMEHHE CaMOCTOSATENIBHO HAaXO-
JUTh PEILICHUE IIOCTABJICHHBIX
3a1a4

JI3 — nabGoparopHbie
3ananus (3amanus 2.1-
2.2)

1.2 lIkansl olleHUBaHUS:
Texymuii KOHTPOJb YCHEBAaEMOCTH U MPOMEXKYTOUYHAs aTTECTallUs OCYIIECTBISETCS B paMKax
HaAKOIMUTEJIbHONW OaJUIbHO-PEUTHHTOBOM cucTeMbl B 100-6ayuibHOM 1IKase.
50-100 GanoB (3a4TEHO);
0-49 GamnoB (HEe 3aUTEHO).

2. Tunosble KOHTPOJIbHBIEC 3a/JaHUA UJIX UHBIC MaTE€pUaJIbl, HBOﬁXO}II/leIe OJid OLICHKHU 3Ha-
HMIi, yMeHHUIl, HABLIKOB M (MJIH) ONBITA JIEATEIbHOCTH, XapaKTePU3YIIIUX 3Tanbl (GopMUPOBAHUA
KOMIIETEHIUIl B IpoLecce 0CBOEHUs1 00pa30BaTeIbHOM IPOrpaMMbl

IlepemenHsbIe.
Tumne! JaHHBIX.
Ctpoku.

e

Bomnpocs! k 3auery

IlonsiTHE anropuTma, NPOrpaMMBI.




Maccussl.

BBox u BeIBOL.

JInHelHbIE AITOPUTMBI.

BerBnenus.

9. VYcnosus.

10. IMuknnyeckue aropuTMBI.

11. Buabl qukios.

12. LMK MO KOJIEKIUH.

13. IIuki mo cyeT4yuKy.

14. 1luxna ¢ nperycliOBUEM U ITOCTYCIOBHUEM.
15. O6paboTka MacCHBOB.

16. Brixon u3 nukia.

17. TloHsiTHe MOANPOrPAMMEBI.

18. Ilepenayda u BO3BpatT mapaMeTpos.

19. JlokanbHble U r100aNIbHBIE IEPEMEHHBIE.
20. Pexypcus.

21. BBoxa U BBEIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cuctemsl yrpaBieHUsl KOJOM.

24. Mopynu.

25. Choucku.

26. Koprexu.

27. CnoBapu.

28. [IpeobpazoBaHue CTPYKTYp JHaHHBIX.

29. Cpe3sl.

30. [Muxmuueckas oOpaboTKa CIHCKa.

31. I'eneparop cnucka.

32. IloHsATHE 0O0BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHUS.
33. Knacc. O0beKT.

34. Muxancynsuus, HacjaenoBaHue U nonuMmopdusm B Python.
35. bubnuoteka Pandas, ananus u o0paboTKa JaHHBIX.
36. Busyammzanus B matplotlib u seaborn.

N

3auemnoe 3a0anue gxaOuaem 06a 60nNPOca — OOUH mMeopemudeckKuil 60nPoOc U 0OHO NPAKMU-
KO-OpUEHMUpOoGanHoe 3a0anue u3 Yucia npueedeHHbIX HudHce 1a00pamopHbIX 3a0aHUlL.

Kpumepuu oyenusanus:

- 50-100 6annoB («3auTe€HO») — U3JIOKEHHBIH MaTepuan (HaKTUYECKH BEPEH, HAJMYHE IITyOOKUX
UCUEPIIBIBAIOIIUX 3HAHUNA B 00beMe MPONAEHHOW MPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUHU C MOCTaB-
JICHHBIMHU HpOT’paMMOﬁ KypcCa HOeIsIMH WU 3aJadaMiu 06y‘-IeHI/ISI; IMPaBUJIBHBIC, YBCPCHHBIC HeﬁCTBHﬂ 10
IPUMEHEHHUIO MOJTyYEHHbIX 3HaHUI Ha MPAKTHUKE, TPAMOTHOE M JIOTUYECKU CTPOMHOE U3JI0KEHHE MaTepH-
aJia pHu OTBETE, YCBOSHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOTHUTEIILHOW JTUTEPATYPOH; HAINYHE TBEPIBIX
U JIOCTaTOYHO IOJIHBIX 3HAHUN B 00beMe MPONHACHHOM MPOrpaMMbl AUCHUIUIMHBI B COOTBETCTBHHU C LIS~
MHU O6y‘-IeHI/I$[, IMpaBHUJIbHEBIC )IefICTBHH M0 IPUMCHCHHIO 3HAHUH Ha IMMPAKTHUKE, YETKOC NU3JIOKCHUC MaTCpU-
aJia, JI0MyCKalTCs OT/AEIbHbBIC JOTMYECKHE U CTUIMCTUYECKHE MOIPEIIHOCTH, 00 YYaIOIMiCs YCBOUI OC-
HOBHYIO JIUTEPATYPY, PEKOMEHIOBAaHHYIO B pabouei mporpaMmme AUCIUTUINHBL, HATMYUE TBEPABIX 3HAHUN
B O6’beMe HpOfIIICHHOFO KypcCa B COOTBECTCTBUU C LCIIAMU O6y‘-IeHI/I}I, HU3JI0KEHUEC OTBETOB C OTACJIbHBIMU
OImMOKaMH, YBEPEHHO HCIIPABICHHBIMHU TIOCIIE JOMOJHUTEIBHBIX BOIPOCOB; MPABUIILHBIC B LIEJIOM JICH-
CTBHUs 10 IPUMEHEHUIO 3HAaHUH Ha IIPAKTUKE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHl HE CBSI3aHBI C BOMPOCAMH, HAJTMYHE TPYOBIX OIMHUOOK B
OTBCTC, HCIIOHMMAHUC CYNIHOCTHU U3JIaracMoro Bompoca, HCyMCHUC NPUMCHATL 3HAHUS HAa MMPAKTUKEC, HC-
YBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JIOTIOJTHUTENILHBIC U HABOJISIINE BOTIPOCHI.



Tecr

. CtpykTypupoBaHHe IpOTpaMMBI B si3bIke Python ocymiecTsisiercs

a. C momotikko onepaTopHbIX CKOOOK begin ... end

b. C momorpio 3HaKOB { }

c. C nomol1pko OTCTYIIOB

d. C nomo1pr TadJIHIl

. B pe3ynbrare BeinonHenus kona [x**2 for x in range(5)] Oyzaer co3nan:
a. Cnucok kBazgparoB uucen ot 0 10 4

b. Koprex

c. Bosnukzer ommbka

d. ®ynknus uHTEpBaNa

. B s3pike Python ¢yHKImst MokeT OBITH TIEepeiaHa B KauecTBE apamMmeTpa Apyroi GyHKIUU
a. Tonwko B Buze lambda-BeipaskeHust

b. Jla moxer

c. Her He moxer

d. ®ynxkmuii B Python He cymecTByer

. Lluknuueckue anropuT™bl peanu3yrTces B Python ¢ moMolbio KOHCTpYKIUH
a. if...elif ... else

b. def

c. define ...

d. for...in... u while ...

. bubnmoreka Seaborn npeHa3HaveHa s

a. OOpaboTKH TaOJIMYHBIX JaHHBIX

b. Bwusyamuzanuu qaHHBIX

c. Web-pazpabotku

d. PaGotsl c cuctemHbIMu (aiinamu

. Koncrpykuuii if ... elif ... else mpennasznauena B Python ans peanuzanuu
a. [luknnyeckux anropuTMoB

b. BerBsimmxcs alropuTMoB

C. JIMHEWHBIX AITOPUTMOB

d. AHaTMTUYECKUX alTOPUTMOB

. Beipaxenue ‘1IPUBET’[::-1] Beimact

a. IIPUBET

b. T
c. IIPHUBE
d. TEBUPII

. Beenen cnoBaps d = {‘Poctor’:’P®’, ‘Tlapux':’Ppanius’ ;. UToObI MONyYUTh CTpaHy, I/i€ pacioara-
ercs [lapmx HY>KHO UCIIOJIB30BATh:

a. d[‘[Tapmx’]
b. Tlapmwx[0]
c. d[1]

d. find(‘[Tapmx’, d)
. bubnuoreka Python, no3posstromas 3¢pdexrrnBHO 00pabaThIBaTh U aHAIM3UPOBATH JAaHHBIE B TaOIU4-

HOM popme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus ato

a. TpueM, pu KOTOpoM (YHKIIUS BBI3BIBACT caMmy ceOst
b. crneuuanbHBIA TUI JAHHBIX

C. BapuaHT MaccHWBa

d. kxomaHnza BbIBOJa HH(pOpMAIUU



Kpumepuu oyenusanus:

Jlst omHOTO OOyHarorerocs GopMupyercs BapuaHt, coaeprxkariuii 10 Bompocos.
17-20 6amioB — tect npoiiaex Ha 85-100 %;

7-16 6amnoB — TecT npoiaeH Ha 35-84 %,

0-6 GanIoB — TECT MpoiiIeH Ha MeHee, ueM 35 %.

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabopaTopHble 3a1aHUA

JIaGoparopHnoe 3aganue 1.1. ANTOpUTMBI U CTPYKTYPBI TaHHBIX.

[Tonsitue anroput™Ma, nporpammsl. [lepemennbie. Tunbl nanubix. Ctpoku. MaccuBbl. BBOJ U BbI-
BoJ. [IpuMeHeHHe anropuTMHUUYECKOT0 MBIIIUICHHS K PEIICHHIO 3a]1a4.

Lenb: 03HAKOMHUTHCSI C TIEPEMEHHBIMU, TUIIAMHU U CTPYKTYpaMU JAHHBIX, OJYYUTh YMEHHS IS
BBITIOJIHEHUSI TAJTbHEUIIINX JIA0OPAaTOPHBIX 33JIaHUN, U3YUUTh IPUEMBI BBOJIA U BHIBOJIA.

3anaHus:

3ananue Boimonasiercs B Colab wim aHAIOTHYHOM CUCTEME

Hcnonb3yiiTe npeasioxkeHHbI HA00p JaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM I10 TAHHOH TeMe.

2. BolnonHuTe 33aHKe MO aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JlabopaTtopHoe 3ananue 1.2. JInHeitHbIe, BETBAIINECS U [TUKINYECKUE aJITOPUTMBI.

Jlunerinsie anroputmel. BeTBienus. YcnoBus. [{uknuueckue anroput™Mbl. Buabel mukinos. [ukin
no koJutekiuu. [ukn mo cueruuky. Lukn ¢ npexycnoBuem u nocrycioBueM. O0padoTka MaccuBoB. Bbl-
X0/ U3 IIUKJIA.

[lenp: 03HAKOMUTHCSA C JTUHEWHBIMHU, BETBSIIUMUCS U IHUKIMYECKUMU aJITOPUTMAMHU, MOJTYUUTH
YMEHHS ISl BBIIOJIHEHUS JadbHEHIINX TaOOpaTOpHBIX 3a/laHui, U3yYUTh MPUEMbl MPUMEHEHHUS aro-
PUTMOB JUTs pa3JIMYHBIX 3a/1a4.

3agaHust:

3amanue BenonHseTcsa B Colab uin aHaJIOrnyHOM CHCTEME

Hcnonb3yiiTe mpeioKeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

2. BrimonHuTe 3aaHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiitTe BBIBOJIEL.

JlabopaTtopHoe 3ananue 2.1. UHcTpyMeHTapuii pa3paboTku Ha si3bike Python.

Beox u BeIBox naHHbIX. Cpenma paspaborku. Cucrembl ynpasieHus kogoMmM. Moaymu. Math,
NumPy.

Lenb: 03HAKOMUTBCS C MHCTPYMEHTaMH pa3paboTKu nporpaMM Ha Python, momyunuts ymenus amns
BBIMOJHEHUS JalbHEHIINX Ja00paTOPHBIX 3aJJaHUi, U3yUYUTh IPHUEMbl pabOThl ¢ OMOIMOTEKaMU U cpefia-
MU pa3pabOTKH.

3amaHus:

3ananue BeinosHsAeTcs B Colab win aHanoruyHou cucreme

Hcnonp3yiiTe npeasioxkeHHbII HA00Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAaHHOH TeMe.

2. BolnonHuTe 33aHKE MO aITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BBIBOJIBI.

JIaGoparopuoe 3aganue 2.2. Pabora co crpykrypamu qaHHbix Python.

Crucku. Koprexxu. CnoBapu. [IpeoOGpazoBanue nannbix. Cpessl. [ukmundeckas o6paboTka cruc-
ka. ['eneparop crnmcka.

I1enb: 03HAKOMMTBCS ¢ U3MEHSAEMBIMU U HEM3MEHAEMBIMU CTPYKTYpaMH JTaHHBIX B si3bike Python,
HOJYYUTh YMEHHUS ISl BHIIOJHEHUS NAlTbHEHIINX JTa00PaTOPHBIX 33/1aHUI, U3yUYUTh IPUEMBI PabOTHI CO
CTPYKTYPaMH JIaHHBIX.



3aganust:

3anganue Brinonasercs B Colab wiy aHamornyHoi cucreMme
Hcnone3yiiTe mpeyioxKeHHbBII HA00p JaHHBIX.

1. OTKpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JAHHOU TeMe.

2. BeinonHuTe 3a/1aHue M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Coenaiite BBIBOJBI.

Kpumepuu oyenusanus (015 xasxcoozo 3a0anus):

16-20 GanoB — 3a/laHKE PEIICHO B MOJIHOM 00beMe, CaMOCTOSITEIbHO BBIOPAHBI BEPHBIE HHCTPY-
MEHTaJbHBIE METO/Abl U OMOIMOTEKH, COCTAaBICH KOPPEKTHBIM MPOTPaMMHBIA KOJ, BBITOJHEHHE KOJa
npousonuio 6e3 omMrbOK U MOJYYEH 3a/laHHbIM pe3ynbTar, OT4eT O(OpPMIIEH BEPHO U MPEAOCTABICH Ha
IPOBEPKY B YCTAHOBJICHHBIM CPOK, 00YUAIOIIMIACS BEPHO OTBEUYAET HA BOMPOCHI IO 3a/1aHUIO, IEMOHCTPU-
pyeT HaJIu4yHue ri1yOOKUX MCUEPIBIBAIOIINX / TBEPABIX U JOCTATOYHO MOJHBIX 3HAHUH;

9-15 6amnoB — 3aJaHKe PEIICHO B IOJHOM 00BbeMe C HEOOJIBIIMMH MOTPEIIHOCTSIMHU, CAMOCTOSI-
TEIbHO BHIOpaHBI BEPHBIE MHCTPYMEHTAJIbHBIE METOAbI U OMOIMOTEKH, COCTAaBIEH KOPPEKTHBIA MpO-
TPaMMHBIN KOJI, BBIIOJIHEHHE KOJa MPOU30HUI0 0e3 OMMOOK M MOJY4YeH 3a/laHHBIN pe3ysbTaT, OT4eT
0o(OpMIIEH BEpPHO M MPEAOCTABJICH HAa MPOBEPKY B YCTAHOBJICHHBIM CPOK WJIM C JAOMYCTUMBIM OMO3/IaHU-
€M, OOyYaroIIuiicsi OTBEYaeT Ha BOIPOCHI MO 33JaHUI0 BEPHO, HO C OTAEIBHBIMH IOTPEIIHOCTSIMH H
OIIMOKaMH, YBEPEHHO UCIPABIEHHBIMHU MOCIIE TOMOIHUTEIBHBIX BOIIPOCOB;

2-8 6aiI0B — 3aJ]aHUE PELIEHO YaCTUYHO, YACTUYHO BBIOpPAHbI BEPHbIE MHCTPYMEHTAIbHBIE METO-
bl M TIPUEMBbl pEIICHUS, MPEACTABICH HE3aBEPIICHHBIM WM COAEpX aIlUi HEKOTOphIE OIMIMUOKUA MpO-
TpPaMMHBIHN KOJI, OTYeT 0(hOPMIICH YACTUYHO BEPHO U MPEJOCTABICH Ha MPOBEPKY C AOMYCTUMBIM OIO3/a-
HUEM, 00y4YaroIIUKCsS OTBEYaeT Ha BOMPOCHI MO 3aJaHUI0 YaCTUYHO BEPHO, AEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTH OTBETOB Ha JIOTIOJIHUTEIIbHBIC M HABOSAIINE BOTIPOCHI;

0-1 OanyoB — 3a/laHKe HE PEIIEHO MM PEHIEHO YaCTUYHO, YACTUYHO BbIOpaHbl HEOOXOIUMBIE UH-
CTPYMEHTAJIbHBIE METOJIbI ¥ MPHEMBI PEUICHHUs, IPOTPAMMHBIN KOJ[ HE MPEICTABICH WIH COACPKHUT TPY-
Oble OIIMOKH, OTUeT He O(hOPMIIEH, OTUET HE C/IaH Ha MPOBEPKY B JOMYCTHMBIH CPOK, 00yUaromuiics oT-
BEYAET Ha BOTIPOCHI IO 33JJaHHUIO HE BEPHO.

Maxcumanvnoe Konuuecmeo 6annoe 3a aradvopamopusie 3a0anus — 80 (4 3ad0anun no 20 oan-
108).

3. MeToan4yeckne MaTepHaJibl, ONpeAe/somue Npoueaypbl ONCHNBAHUS 3HAHWH, YMEHHI,
HABBIKOB M (MJIH) ONBITA 1eATEJIbHOCTH, XaPaKTePHU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETeHIH

[Ipouenyps! olleHMBaHMSI BKJIIOYAIOT B c€0s1 TEKYILIUH KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIHIO.

Texymmii KOHTPOJIb yCIIEBAEMOCTH IIPOBOAUTCS C UCIOJIB30BAaHUEM OLIEHOUYHBIX CPENCTB, MpEa-
CTaBJICHHBIX B I1. 2 JAHHOTO MPWIOKEHUS. Pe3yabTaThl TEKYIIEro KOHTPOJIS TOBOASTCS 1O CBEIEHUS CTY-
JEHTOB JI0 TPOMEXYTOYHOHN aTTeCTaluy.

IIpomexyTouHas aTrecTanms NIpoBOAUTCS B GopMe 3ayeTa.

3aueT MPOBOJIUTCS MO PACIHUCAHUIO ITPOMEXKYTOUYHOHM arrectanuu. KoandecTBo BONPOCOB B 3a-
YETHOM 3aJlaHuUu — 2 (OJIMH TEOPETHUECKUN BOIPOC U OJIHO MPAaKTHKO-OPUEHTUPOBAHHOE 3adaHue). Pe-
3yJbTaThl aTTECTALIMU 3aHOCATCS B BEIOMOCTD M 3a4E€THYIO0 KHUKKY CTyZeHTa. CTyI€HThI, HE IPOLIEAIINE
IPOMEXKYTOUHYIO aTTECTalMIO N0 TpaduKy, TOJDKHBI JIUKBUIUPOBAThH 33/10/DKEHHOCTh B YCTAHOBJIEHHOM
HOPSJIKE.



[Ipunoxenue 2

METOJINYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHHUIIJIMHBI

VY4eOHbIM MJIaHOM NPEyCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xone maGopaTopHbIX 3aHATUH YTIIyOJSIOTCS M 3aKPEIUISIOTCS 3HAHHUS CTYIEHTOB IO PsITy BO-
IIPOCOB, Pa3BUBAIOTCS HABBIKU MPAKTUYECKOM pabOTHI.

[Tpu moaroToBKE K 1a00PATOPHBIM 3aHATUSAM KaXKIbIH CTYIEHT JOJDKEH:

— U3YUYMTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— NOATOTOBUTBH OTBETHI HAa BCC BOIIPOCHI 110 MsyqaeMoﬁ TEMEC.

B mponecce noaroToBkH K 1a00paTOPHBIM 3aHATUAM CTYAEHTHI MOTYT BOCIIOJIb30BATHCS KOHCYJIb-
TalUsAMU IPENO1aBaTEeNs.

Bomnpocsl, He paccMOTpeHHbIE Ha J1JAOOPAaTOPHBIX 3aHATHUSAX, TOJDKHBI ObITh U3YUYEHbI CTYJCHTaMHU
B XO0J/I€ CaMOCTOSITENbHOU paboThl. KOHTPOIL caMOCTOSATENbHON pabOThl CTYJEHTOB OCYIIECTBISETCS B
XOJIe 3aHATUH METOOM TecTa U BBIIOJIHEHHUs J1a00paTOpHbIX 3ajaHuil. B xone camocrosTenbHOl paboTh
KOKIBIA CTYICHT 00s3aH MPOYUTATh OCHOBHYIO W TI0 BO3MOXKHOCTH JOIOJIHUTEIBHYIO JUTEPATypy IO
U3y4aeMOl TeMe, BbIJICINTh HEMOHATHbIE TEPMHUHbBI, HAUTH UX 3HAYCHHE B SHIMKJIONEIUYECKUX CIOBa-
pax.

CTyJieHT JOIKEH TOTOBUTHCA K IIPEACTOsIIEMY J1a00paTOPHOMY 3aHSATHIO 110 BCEM 0003HaYEHHBIM
B pa0boueil mporpaMMe AUCLHUILIIMHBI BOIIPOCAM.

JUis TOATOTOBKU K 3aHATHAM, TEKYLIEMy KOHTPOJIIO U IMPOMEKYTOUHOM aTTECTallMM CTYJEHTbI
MOT'YyT BOCIIOJIb30BAaTLCA SHCKTpOHHO-6I/I6J'II/IOT6‘-IHI)IMI/I cucreMamu. Taxxe 06yqa}0umec;1 MOTI'YyT B3ATb
Ha JIOM HEOOXOAMMYIO JIUTEPaTypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH MIIM BOCIIOIb30BAThHCS
YUTaJIbHBIMU 3aJIaMH.



