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KADE/IPA NHpopMaLMOHHBIX CHCTEM H IPUKJIAAHON HH(pOpMATUKHI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Kypc 4

Bun 3anaruit VIl | PII Hroro
JlaGopatopHbIe
Uroro ayn.
Konraktnas pabora
Cawm. pabora 9% 196 |96 |96
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 108 | 108 | 108 | 108

OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM YHUBepcuteTa (mpotokod Ne 9 ot 03.03.2026 ).

[Iporpammy cocraBuii(u): 1.3.H., goi., [llepoakor C.M.
3aB. xadenpoii: 1.3.H., mpodeccop C.M. lllepbakos

Meronnueckuii COBET: K.UCKYCCTB.H., 1oueHT H.M. Ycenko



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. CnocoGen padoTarh ¢ KOMIBIOTEPOM KaK CPeICTBOM IMOJy4YeHHUsl, 00pa0dOTKM W ynpapjieHuss HHpopManueil aas
pelenns npogeccHOHAIBHBIX 3a1a4.

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.
Ilo e anro a, Tporpa . Ilepeme e. T a . Crpoku.
HATHE anropurMma, nporpammsel. Ilepemennsie. Tunbl naHHbIX. CTPOKH JaGopatopHsie OIK-5
1.1 | Maccussl. BBox 1 BbiBoA. IIprMEHEHHE aJrOPUTMHYECKOTO MBILIICHHS K SaAHSTIS 4 2 OIK-6
peuieHHIo 3a1a4. BeinonHenue nabopaTopHBIX 33/IaHUi € HCIIOJIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlaGopatopHast padota 1.2. JIuHeiHbIe 1 BETBSAIINECS AITOPUTMBI.
Jluneiinele aJTOPUTMEL. BetBnenns. VYcnosus. Brinonuenue CamocrosiTesbHast OIIK-5
1.2 N 4 4
Ta0O0paToOpHBIX 3a4aHumil ¢ ucronb3oBanueM Python, Jupyter Notebook mmu pabora OIIK-6
Colab.
JlaboparopHas padota 1.3. [{ukiinueckue alropuTMbl.
HKJIHYecKre anropuT™sl. Bumsl nukios. [ukn o xomwtekiuu. uki mo
1 P AL I 1 wwH. 1L CamocTosiTenpHas OIIK-5
1.3 | cuerunky. Llukn ¢ npexycinoBueM u nocryciosueM. O6paboTka MacCUBOB. 4 4
N pabora OIIK-6
Beixon w3 uukia.  BeimonHennme — mabopaTopHbIX  3ajaHMEl  C
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
JlaGoparopnas padora 1.4. DyHKIUH U PEKYPCUBHbIE aJITOPUTMBI.
14 Iousitie noanporpammsl. [lepenada u Bo3spar napamerpos. Jlokanbhbie |  CaMocTosiTenbHas 4 4 OIIK-5
’ mobanbHeIe  TiepeMeHHble. Pexypcus. Brimonnenne mabopaTOpHBIX pabora OIIK-6
3aanuii ¢ ucnonszobanueM Python, Jupyter Notebook nnu Colab.
Tema. ba3el na .
M bl AQHHbIX CamocTosiTenpHas OIIK-5
1.5 | Tunsl 6a3 manHbIX. TUbl JaHHBIX B 0Oa3ax maHHBIX. CBa3u B 0asax 4 40
pabora OIIK-6
naHHbiX. TexHomorus 00pabOTKU JaHHBIX B 0a3ax JTaHHBIX.
Paznes 2. OcHOBBI NpOrpaMMupoBaHus Ha si3bike Python
Bun 3ansitus / Cemectp /| KonmuectBo
Ne HaumeHnoBaHue TeMbl, KPAaTKOe coep:KaHue KoMnerenuun
pabotsl / popma ITA Kypc 4acoB
JlabopatopHass pabora 2.1. HHcTpymeHTapuii pa3paboTKh Ha SI3bIKE
Python.
Y JlaGopatopHbie OIIK-5
2.1 |Bson u BeiBox manHBIX. Cpena pa3pabotku. CHCTEMBI yIIpaBIEHHUS KOIOM. 4 4
" 3aHATHS OIIK-6
Monynu. Math, NumPy. Beimonanenne nabopaTopHbIX 3amaHuil €
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
29 JlabopatopHas padota 2.2. Pabora co cTpykTypamu qaHHbIX Python. JlaGopatopHbie 4 5 OIIK-5
" [Croucku.  Koprexxu. Cnosapu. IlpeoOpasoBanue paHHbIX. Cpesbl. 3aHATHSA OIIK-6




Huknuueckast o6paborka cmucka. [eneparop crmcka. BsimonHenue
nabopaTopHbIX 3ajaHuii ¢ ucnosib3oBanueM Python, Jupyter Notebook miu
Colab.
JlabopatopHas pabGora 2.3. OcHOBEI 0OBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus B Python.
23 IlonsTHE O0OBEKTHO-OPHEHTHPOBAHHOIO MporpammupoBanus. Kiacc. CamocTosTenpHast 4 4 OIIK-5
’ OObekt. HMukancynsuumsi, HacinegoBanue u nonumop¢usm B Python. pabora OIIK-6
BeinonHeHne 1abopaTtopHbIX 3a1aHuil ¢ ucrnoib3oBanneM Python, Jupyter
Notebook miu Colab.
JlaboparopHas padota 2.4. Python amst penieHust aHaATUTHYECKUX 3a/1a4.
24 Bubnuorexka Pandas, ananmu3 u oOpaboTka paHHBIX. Busyanuzanus B CaMocrosiTelabHas 4 4 OIIK-5
*" |matplotlib u seaborn. BsmonHeHHe Ta0OpaTOPHBIX 3aJaHHil ¢ pabora OIIK-6
ucnons3oBanneM Python, Jupyter Notebook mm Colab.
Tema. OcHoBBI Web-pa3paboTku. CamocTosiTenbHas OIIK-5
2.5 4 36
Ocobennoctu web-pa3paboTku ¢ ucrnons3oBanueM Python. pabora OIIK-6
o OIIK-5
2.6 |IloaroroBka K MpOMEKyTOYHOM aTTeCTalluU 3ayer 4 4 OITK-6

4. POHJ] ONEHOYHbBIX CPEICTB

CrpykTypa W comepkaHue (OHAA OIEHOYHBIX CPEACTB AN TPOBEACHUS TEKYIIETO KOHTPOJS M IIPOMEXYTOYHOH aTTecTalnuu
npezncrasiensl B [Ipunoxkennu 1 k paboueil mporpaMme AUCHUILTAHEL.

5. YYEBHO-METOAUYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE JTUCHUIIJINHbI

5.1. YueOnble, HayuHble U METOAUYECKHE U3TAHUSA

ABTOpHI, Bbubmmorexa /
3arnaBue W3narenscTBo, rox
COCTaBUTENN KonuuectBo
1 Bopucenko B. B. OCHOBBI IPOrPAaMMHUPOBAHUS: YUeOHOE TOCOOHE Mocksa: nTepHeT- OBbC «YHuBepcuteTckas
VHuBepcurer OubINOTEKA OHITAHH)
WNudpopmanoHHbIX
Texuonoruit (MHTYUT),
2005
2 | Xaxaes H. A. [TpakTUKyM MO aNrOpUTMU3ALNK U MockBa: HarronanbHbIi OBC «YHuuBepcutTeTcKas
nporpaMmupoBanmio Ha Python: kypc: yueGHOe OTKpBITBI YHUBEPCUTET OubnmoTeKa OHIANH»
nocobue «MHTYUT», 2016
3 CuHiok, B. T, Pa3aHoB, | AITOpUTMBI M CTPYKTYPHI JaHHBIX: 1abopaTopHslil | Benropon: benroponckuit OBC «IPR SMART»
10. 1. MPaKTUKyM. ydyeOHOe mocodne rOCYHAapCTBEHHBIH
TEXHOJIOTMYECKUH

yHuBepcureT uM. B.I"
Iyxosa, O9bC ACB, 2013

4 Byiinaues, C. K., OCHOBBI IPOrpaMMHUPOBaHKs Ha si3bike Python: ExarepunOypr: Ypanbckuit 9BC «IPR SMART»
boknar, H. 0., ITecun, |yueGHOe nmocobue (benepabHbIii

10.B. ynusepcuret, O6C ACB,
2014

5 [Mpuxnanuas vHGOpPMAaTHKA: XKypHAI MockBa: YHUBEpCUTET OBbC «YHuBepcurerckas
Cuneprus, 2019 6ubnuoTeka oHIaANH»

6 Xunesko, B. I1. CTpyKTypHl JaHHBIX U aITOPUTMBL: yueOHOe Hoocubupck: 9BC «IPR SMART»
nocobue Hosocubupckuit
rOCy/lapCTBEHHBIN
TEXHUYECKUN YHUBEPCHUTET,
2016

7 Jlannosckuii B. B. AnropuTmsl 06paboTkK JaHHBIX: yueOHoe nocobue | HoBocnOupcek: OBbC «YHuBepcurerckas
HoBocubupckwuii Oubioreka OHJIAWHY
rOCYapCTBEHHBIN
TEXHUYECKUH yHUBEPCHUTET,
2018

5.2. IlpodeccnonanbHbie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHBIE CUCTEMbI

NCC "Koncynwrantllntoc"
NCC "T'apant”
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

[TomemieHust st BceX BHIOB padOT, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOMUMOHN CIEIHaTH3HpPOBAHHON
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMHU CPEACTBAMHU O0YIeHHS:

- CTOJIBI, CTYJIBS;

- MIEPCOHATILHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOP;

- 9KpaH / HHTEepaKTUBHAs JJOCKa.

JlabopaTtopHble 3aHSATHSA NPOBOIATCS B KOMIIBIOTEPHBIX KiaccaX, paboyme Mecta B KOTOPBIX OOOPYHOBaHBI HEOOXOAUMBIMH
JUIIEH3UOHHBIMA H/WJIH  CBOOOMHO pAacHpOCTpaHsIeMbIMHA TPOTPAMMHBIMH CpPEICTBAMHA M BBIXOAOM B MHTepHeT, wW/Wid B
CHeNHATM3UPOBAHHBIX JTA00PATOPHSAX, TPEAYCMOTPEHHBIX 00Pa30BaTENIbHON POTrPaMMON.

IToMereHust 1y caMOCTOSTENbHON PabOThl OO0YyUYAIOMIMXCSl OCHAILEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJKIIOYEHUS K
cetr "MHTepHET" M 00ECTICYCHUEM IOCTYTIA K 3JICKTPOHHON HH()OPMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOINYECKHUE YKAZAHUA JJIA OBYYAIOIUXCA 110 OCBOEHUIO TN CITUITJINHBI

Meronudeckue YKa3aHHus 110 OCBOCHHWIO JUCHUIIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qel71 nporpamMmMe JUCHUIIIIUHBI.




P®OH/J OHEHOYHBIX CPEJACTB

Ipuioxkenne 1

1. Onucanne nmokasartejieil U KpUTepHEeB OLEHUBAHWS KOMIETEHIUH Ha Pa3jIMYHBIX ITANax MX
(opmupoBaHusi, onucaHue MIKAJI OLEHUBAHUSA

1.1. [TokazaTenu U KpUTEPUH OLICHUBAHUST KOMIICTEHIIHA:

3VH, cocrasigronue
KOMIIETEHITHIO

Tlokazarenu
OLICHUBAaHUS

Kpurepuu
OLICHUBAHMS

Cpenctsa
OLICHUBAHHS

OIIK-5: CnocobeH paboTaTh ¢ KOMITBIOTEPOM KaK CPEICTBOM HOJTY4YEHHUs, 0OpaOOTKHU H yIIpaBICHUS
nHdopMarmeil 1yisl perieHns npoecCHOHABHBIX 33/1a4.

3HATh aJIrOPUTMBI
00pabOTKHN JaHHBIX

3HaeT NOHATHS
AJITOPUTM,
porpaMma,
MIEPEMEHHBIC, THITBI
TAaHHBIX

IlomHoTa N
COJIepKaTeIbHOCTh OTBETA
YMeHue npuBOIUTh TPUMEPDI

Bompocs! k 3a4geTy
(1-36), TectsrI (1-
10),
nabopaTopHbIe
3amanus (1.1-1.4,
2.1-2.4)

YMeTh CTpOUTH

Ctpout nuHeWHbIe

[lomHoTa N

BOHpOCLI K 3a4CTy

AITOPUTMBI [T AITOPUTMBI, COJZIEpPKATEIBHOCTh OTBETA (1-36), TectsrI (1-

pellleHus MPUKIATHBIX | [UKIMYECKUe Ymenue npuBoauth mpumepst | 10),

3a1a4 AIITOPUTMBI YMeHne caMoCTOSITeNTbHO nabopaTopHbIe
HaxOJIUTh PEIICHUE 3amanus (1.1-1.4,
MOCTABJICHHBIX 3a/1a4 2.1-2.4)

Brnaners Pa3zpabarrsiBaer IlonnoTa n Bomnpocsl k 3auery

MPAKTUYECKUMU MOJITPOTPAMMEBI, COZIEPIKATEIBHOCTh OTBETA (1-36), TectsrI (1-

HABbIKAMU O0pa0OTKU | MCIIOJB3YyET Ymenue npuBoauth npumepsl | 10),

JTAHHBIX JUIS PEIICHHS | JIOKATbHBIC U YMeHne caMoCTOSITeNTEHO nabopaTopHbIe

3a7a4 rjio0ajbHbIE HaxOJIUTh PEIICHUE 3amanus (1.1-1.4,

npodeccuoHaIbHOM NIEpEMEHHBIE, MIOCTaBJIEHHBIX 3a7a4 2.1-2.4)

JESTENIbHOCTH PEKYpCHUIO

OIIK-6: CriocobeH MoHUMAaTh MPUHIMIIBI padOThl COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUHN U
UCIOJIb30BaTh MX JUJIs pellieHHs 3a]1a4 NpoeCcCHOHATIBHOMN 1€ TeIbHOCTH

3HAaTh OCHOBBI
IPOrPaMMHUPOBAHUS

3HaeT NOHATHS
00BEKTHO-
OpPUEHTUPOBAHHOTO
MPOrPaMMHUPOBAHUS

TlomHOTa N
COJIepKaTEeIbHOCTh OTBETA
YMeHue npuBOIUTh TPUMEPHI

Bompocs! k 3aueTy
(1-36), TectsI (1-
10),
nabopaTopHbIe
3ananus (1.1-1.4,
2.1-2.4)

YMeTs ucnonabp30BaTh
uH(pOpMaIMOHHbBIE

Ucnone3yer cpeny
pa3paboTKu, CUCTEMY

TlomHOTa N
COJIepKaTEIbHOCTh OTBETA

Bompocs! k 3aueTy
(1-36), TectsI (1-

ACATCIIBHOCTH

TEXHOJIOTUH ISt yIpaBJiIeHUsT KOJOM Ymenune npuBoauth npumepst | 10),

pelIeHus 3a1a4y VYMeHnne caMoCTOsITENLHO nabopaTopHbIe
npodecCuOHATbHON HAaXOJUTh PEIICHUE 3amanus (1.1-1.4,
NEATEILHOCTH IIOCTABJIECHHBIX 3a/1a4 2.1-2.4)

Bnanets Brmmonnser ananu3 u | IlonHoTra n Bomnpocsl k 3auery
IPaKTHYECKUMHU 00paboTKy JaHHBIX, COJIEpPKATEIBHOCTh OTBETA (1-36), Tectsr (1-
HaBBIKAMH UX BU3YyaJIU3alHIO0 Ymenue npuBoauth npumepst | 10),
IpOTrpaMMHUPOBAHUS YMeHne caMoCTOSITENLHO nabopaTopHbIe
IIPU PELIEHUH 3a7a4 HAaXOJUTh PELICHUE 3amanms (1.1-1.4,
npodeccuoHanbHOM MOCTaBJIEHHBIX 3a7a4 2.1-2.4)




1.2 [Ixansl OIlEHUBAHUS:

Texkymmii KOHTPOJIb YCIIEBAEMOCTH W MPOMEXKYTOUYHAs aTTECTAIlUsl OCYIIECTBISIETCS B paMKax
HAKOIMUTEJIbHOW 0aJUTbHO-PEUTHHTOBOM crcTeMbl B 100-6abHOM 1IKae.

50-100 6amioB (3a4TeHO);

0-49 GanoB (He 3a4TEHO).

2. TunoBbie KOHTPOJIbHbIC 3QJaHUSI WJIM HHbIE MaTepuajbl, HeOOX0AUMbIE JJIsi OLEHKHM 3HAHWIA,
YMeHMIi, HABBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YWOIIUX 3Tanbl (GopMUpPOBaAHMS
KOMIIEeTEeHIIUI B Npouecce 0CBOEHNs 00pa30BaTeIbLHOM MPOrpaMMbl

BOHPOCLI K 3a49€Ty

[lonarue anroput™ma, MpOrpamMMsl.
[lepemennsle.

Tune! aHHbBIX.

Crpoxku.

Maccussbl.

BBoJ 1 BEIBOI.

JInHelHbIe ArOPUTMBI.

Bersnenus.

Ycnosus.

0. Lluknuyeckue anropuTMBI.

1. Bunpl ukIos.

12. [uKJ 110 KOJUICKIIUH.

13. [uKI 110 CYETUHKY.

14. Iluxn ¢ npeaycioBUEM U IOCTYCIOBHEM.
15. O6paboTka MacCHUBOB.

16. Beixox u3 nukinia.

17. TlonsiTe moanpOrpamMmsl.

18. Ilepenaua 1 BO3BpAaT mapameTpoB.

19. JlokanbHbIe U TI00aTBHBIE TIEPEMEHHBIE.
20. Pexypcus.

21. BBox v BBIBOJI JaHHBIX.

22. Cpena pa3paOOTKH.

23. Cucrtembl ynpaBJIeHHS KOJIOM.

24. Mopynu.

25. Cruckw.

26. Koprexu.

27. CnoBapu.

28. IlpeobOpa3oBaHue CTPYKTYp AAHHBIX.

29. Cpe3bl.

30. Huknuueckas 0OpabOTKa CIHCKA.

31. T'eneparop crmcka.

32. Tlonstre 00bEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUSI.
33. Knacc. OOBeKT.

34. Wukancynsinus, HacnenoBanue u monumopdusm B Python.
35. bubnunoteka Pandas, ananu3 u 00paboTKa JaHHBIX.
36. Busyammuzanus B matplotlib u seaborn.

RBPBOoOo~NOA~WNE

3aueTHOE 3alaHUC BKJIKOYACT JBa BOIIpOCa — OIUH TeOpeTI/I‘{eCKHﬁ BOIIPOC U OJHO IPAKTHUKO-
OPHUECHTHUPOBAHHOC 3aJaHUC 13 YK CJia TPUBEACHHBIX HUKEC J'Ia60paT0pHI)IX SaI[aHPIfI.



Kpurepum oueHuBanmus:

— 50-100 GannmoB (3a4TE€HO) — M3JIOKCHHBIM Marepuan (HaKTHUECKH BEPEH, HaJH4YHe TITyOOKHX
WCYEPIBIBAIOIINX 3HAHUH B 00BEME MPOWMAEHHON MpOrpaMMbl UCIUIUIMHBI B COOTBETCTBUU C
MOCTaBJICHHBIMU MPOTPaMMON Kypca LEeIsIMHU U 33layaMu 00y4eHHUsI; IPaBUIIbHbIC, YBEPEHHbIC IEHCTBUS
M0 MPUMEHCHUIO TOJYYEHHBIX 3HAHWKM Ha MPAKTUKE, TPAMOTHOE W JIOTUYECKH CTPOMHOE H3IIOKEHHUE
MaTepuaia Mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOMOJHHUTENIbHOI JUTEpaTypoi; Halu4ue
TBEP/BIX U IOCTATOYHO MMOJIHBIX 3HAHUH B 00bEME MPOIEHHON MTPOrPaMMBbl JUCIUILTUHBI B COOTBETCTBHH
C 1enssMU 00y4eHHUs, MTPaBUIIbHbIC JIEHCTBUS MO MPUMEHEHHIO 3HAHUI Ha MPaKTUKE, YETKOE U3JI0KEHUE
MarepHaia, JOIYCKAIOTCsl OTIENbHbIE JOTMYECKHE M CTHIUCTUYECKHE IOTPEIIHOCTH, O0yJaromuncs
YCBOMJI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO B paboueil mporpamme IUCHUIUIMHBI; HaUYHe
TBEP/BIX 3HAHUH B 00bEME POIIEHHOT'O Kypca B COOTBETCTBHH C LETSIMH O0yUCHHSI, U3JI0)KEHUE OTBETOB
C OTAENIbHBIMH OIIMOKAaMHU, YBEPEHHO UCIIPABIEHHBIMU MOCTIE TOTIOIHUTENbHBIX BOIPOCOB; IPAaBUIIbHBIC B
LEJIOM JEHUCTBUS 110 IPUMEHEHUIO 3HAHUHN Ha MPAKTHUKE;

— 0-49 6amn0B (HE 3aYTCHO) — OTBETHI HE CBSA3aHBI C BOIPOCAMH, HAJTMUYUE IPYOBIX OIMIMOOK B OTBETE,
HEMOHMMaHWE CYIIHOCTH HW3JIaraéMoro BOIpPOCa, HEYMEHUE TPUMEHSATh 3HAHUS Ha MPaKTUKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIONIOJHUTEIILHBIC U HABOJISIIIUE BOIIPOCHI.

TecTnl

CTpyKTypupOBaHHUEe TPOrpaMmbl B si3bike Python ocyiectBisiercs
C nomoliIsI0 orepaTopHbIX cKoOoK begin ... end

C nomoripio 3HakoB { }

C nomo1ipIo 0OTCTYNOB

C moMoIbI0 Ta0IHIL

oo

B pesynbTare BoinosnHeHus Koma [X**2 for x in range(5)] Oyner cozna:
Cnucok kBajparoB uucen ot 0 10 4

Koprex

Bosnuknet ommoka

OyHKIHS UHTEpBaIa

ocooTeN

B s3bike Python ¢yHkIus MOKeT OBITH TIepe/laHa B KauecTBE mapaMeTpa Apyroi pyHKIHHA
Tonbko B Buje lambda-seipaskeHust

Jla moxer

Hert me moxer

®ynkumii B Python e cymiectByer

oo oo w

[{UKIHYECKHEe arTOPUTMBI peanu3yroTcs B Python ¢ momorpio KoHCTpyKIHi
if ... elif ... else

def

define ...

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

o0 o s

bubnuoteka Seaborn npennaznavena ams
OO0paboTKM TaOIMYHBIX TaHHBIX
Busyanuzanun naHHbIx
Web-pazpaborku

PaGotsl ¢ cuctemHbiMu (aitnamu

oo oo

Konctpykmuii if ... elif ... else mpennasnauena B Python mis peanuzaiuun
HukaruecKux aropuTMoB

BeTBsimmxcst anroputMoB

JInHEeNHBIX aIropuTMOB

coro



o

oo N

8.

AHanuTH4YeCKuX AJITOPUTMOB

Beipaskenue ‘TIPUBET’[::-1] BeimacT
ITPUBET

T

ITPMBE

TEBUPII

Beenen cmoBapr d = {‘PoctoB’:’Pd’,

pacnojiaracTcs HapI/I}K HY>XHO HCIIOJIb30BAaTh:

a.
b
C.
d
9
a.
b.

C.
d.

d[ ‘[apmx’]

. ITapmxk[0]

d[1]

. find(‘ITapmx’, d)

‘[Mapwx':’@pannus’}. YToObl MOTYyYUTh CTpaHy, TIe

. bubnunoreka Python, mo3Bosnsromas 3¢ GpekTHBHO 00pabaThIBaTh M aHATM3HUPOBATH JAHHBIC B TAOIMYHON
dbopme

MatPlotLib
SeaBorn
Math
Pandas

10. Pexypcus sto
HpueM, TIPH KOTOPOM (YHKIIHSI BBI3BIBAET caMy ceOst

a

b,
C.
d.

CIIELMAJIbHBIN TUI TAHHBIX
BApUAHT MacCUBa
KOMaH/1a BbIBO/Ia MH(pOpMaLuu

KpuTtepuu oneHuBaHus:
MakcumanbsHOe KOIn4ecTBO 0aioB 3a Tect — 20 6ayuios.

- 17-20 6ammoB — Tect npoiiaeH Ha 85-100 %;

- 7-16 GamnoB — Tect npoiiaeH Ha 35-84 %;

- 0-6 GannoB — TecT NpoiiieH Ha MeHee, uyeM 35 %.

JlabopaTopHble 3axanus

JIaGoparopHoe 3aganue 1.1. ANrOpUTMBI U CTPYKTYPbI JaHHBIX.

[Tonstue anroputma, mporpammsbl. [lepemennsie. Tumnbl nanubeix. Ctpoku. Maccussl. BBon u
BbIBOJ. [IpuMeHEeHME anropuTMHUECKOTO MBIIUIEHUS K PEIICHUIO 3a/1a4.

[lenb: 03HAKOMHUTHCSI C EPEMEHHBIMU, TUIIAMHU U CTPYKTYypaMH JAHHBIX, IMOJIYYUTh YMEHHUS IJIs
BBITOJIHEHUS JAJIbHEHIINX 1a00paTOpHBIX 331aHUi, N3YUYUTh IPHEMbI BBOJIA U BBIBOJIA.

3agaHust:

3aganue BeimonHsAercs B Colab niu ananornvHoi cucreme
Hcnonp3yiiTe npeasioxkeHHbINH HA00p JaHHbBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAaHHOH TeMe.

2. BeimonHuTe 3a/1aHKe 10 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Coenaiite BBIBOJIBI.

JIaGoparopuoe 3aganue 1.2. JInHeliHbIE U BETBAIIMECS aITOPUTMBI.

JIunelinple anropuT™el. BeTBnenus. Ycnous.

Ilenp: O3HAKOMHUTBCS C JIMHEWHBIMA U BETBSIIMMUCS QJITOPUTMAaMH, IOJIYyYUTb YMEHUS UL
BBIMOJIHEHUS JajdbHEUIIUX JAOOPATOPHBIX 3a/laHui, U3YyYUTh MPUEMBbl NMPUMEHEHHUS aJrOPUTMOB JUIf
pa3IMYHBIX 3a1a4.



SamaHus:

3ananue Beinonusgerca B Colab uinn ananoruysoii cucreme
Hcnons3yiiTe npenioxkeHHbI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JAHHOH TeMe.

2. BoinmonHuTe 3aaHKe Mo aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BHIBOJIBI.

JlaboparopHoe 3amanue 1.3. [{uknnueckue airopuTMBI.

Huknuueckue anroput™bl. Buabel mukios. [ukn no komiekuuu. LHukn nmo cueryuky. [{ukn ¢
peayciaoBueM U octyciaoBueM. O0paboTka MaccuBOB. BrIxoa U3 IUKIIA.

Lenp: O3HAKOMHUTHCS C UUKIMYECKUMHU aITOPUTMAMHU, MOJYYUTh YMEHHS JUIsl BBITOJIHEHHS
JaTbHEHIINX JTAOOPATOPHBIX 3aJaHUM, U3YYUTh MPHUEMbI IPUMEHEHUS aJITOPUTMOB JIJIsl PA3IUYHBIX 3a71a4.

3amanus:

3amanue Beinoadserca B Colab miu ananornunoii cucreme

Hcnonb3yiiTe mpeayioxkeHHBIN HA00p JaHHBIX.

1. OTKpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JAHHOU TeMe.

2. BeinmonHuTe 33/1aHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Coenaiite BbIBOJIBI.

JIaGoparopHnoe 3ananue 1.4. QyHKIUU U PEKYPCUBHBIE AITOPUTMBI.

[Tonsitue noamporpammsbl. Ilepenada u Bo3Bpar napamerpoB. JlokaiabHble M IJI0OAlIbHBIE
nepeMeHHsble. Pekypcus.

Lenb: 03HAKOMUTBHCS ¢ (QYHKIUSMH U PEKYPCHBHBIMH AITOPHUTMAMH, TOIXYYUTh YMEHHS JUIS
BBINOJIHEHUS JaJbHEMIIMX JIAOOpAaTOPHBIX 3aJaHUM, H3YYUTh IPHEMbl NPUMEHEHHs QYHKUUH WU
QITOPUTMOB JUISl pa3JIMYHbIX 3a]1a4.

3ajaHus:

3ananue BeinonHsercs B Colab wiu ananornvHoii cucteme

Vcnonb3yiiTe npeioKeHHbli Ha0op TaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM IO TAHHOH TeMe.

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

3. Cnenaiite BbIBOJIBI.

JlabopaTtopHoe 3ananue 2.1. UHncTpymeHTapuii pa3paboTku Ha si3bike Python.

BBon u BeiBog nanubIx. Cpena pazpabotku. CucteMsl ynpaBieHus kogoMm. Moaymnu. Math, NumPy.

Llenb: 03HAKOMUTBCS C MHCTPYMEHTaMH pa3paboTKu mporpamm Ha Python, mony4uts ymeHus s
BBITIOJTHEHHS JalbHEHIIINX Ta00PaTOPHBIX 3aJaHHH, U3YUYUTh IPUEMBI pa00ThI ¢ OUOINOTEKaMH U CpeIaMu
pa3paboTKHu.

3agaHust:

3ananwue BoimosHsAeTcs B Colab win ananoruunoii cucreme

Hcnone3yiiTe npeasioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BoimonHuTe 3aaHKe Mo aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JlaGoparopHoe 3ananue 2.2. PaboTa co ctpykTypamu nanHbix Python.

Cnucku. Koprexu. CnoBapu. [IpeobpazoBanue nanusix. Cpessl. Lukanueckas o6paboTka crucka.
I'eneparop cnmcka.

Llenb: 03HAKOMUTBCS C U3MEHSIEMBIMU M HEU3MEHSIEMBIMH CTPYKTYPaMH JIaHHBIX B si3bIke Python,
MOJTYYUTh YMEHHUSI JJIs1 BHITIOJHEHUS NATbHEHIINX Ta00PaTOPHBIX 3a/laHH, H3YYHTh MIPUEMBI pabOTHI CO
CTPYKTYpaMH JIaHHBIX.

3anaHus:

3anganue BeimonHsercs B Colab wiu ananornyHoi cucreme

Hcnonp3yiiTe npeasioxkeHHbIN HA00p JaHHbBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAaHHOH TeMe.



2. BeImlosiHUTE 33aHKE TT0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cuenaiite BBIBOIBI.

JIaGoparopnoe 3aganue 2.3. OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MporpammupoBanus B Python.

[TonsiTe 00BEKTHO-OPUEHTUPOBAHHOTO MporpamMmmupoBanus. Kmacc. OOwvekt. MHkancymsumus,
HacleioBaHue U nonuMopdusm B Python.

Lenb: 03HAKOMUTBCS € dIIEMEHTaMH 00BEKTHO-OPHUEHTUPOBAHHOTO MPOTPAMMHPOBAHUS Ha SI3bIKE
Python, nonyunTh yMeHHs HanmUcaHusi 00bEKTHO-OPHEHTHPOBAHHBIX ITPOTPAMM, H3yYHUTh IPUEMbI PaOOTHI
C KJ1accaMu U 00BEKTaMHU.

Samanus:

3ananue BoinosHsAeTcst B Colab wim ananoruuHoli cucreme

Hcnons3yiiTe npenioxKeHHbI HA00Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 33jaHKe MO aIrOpUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JlaboparopHoe 3amanue 2.4. Python s peneHusi aHaTUTHYECKHUX 3a7ad.

bubnnoreka Pandas, ananu3 u 06paboTka nanusix. Buzyanuzanus B matplotlib u seaborn.

Llenb: o3HakOMUThCS ¢ OnOMMOTEeKamMu B si3bike Python, momy4unts ymeHust 00pabOTKH, aHANIN3a U
BU3YaIHM3aIUH JaHHBIX, U3yYUTh MPUEMBI pabOThI ¢ OUOIHOTEKAMHU.

3anaHus:

3amanue BoinosHsiercst B Colab nin ananornuHoi cucreme

Hcnons3yiiTe npenioxkeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

2. BeImonmHUTE 33JaHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Coenaiite BbIBOJIBI.

Kpurepum oueHuBanmus:
MakcuMaabHOE KOJIHMYECTBO 0alIoB 3a rabopaTopHsbie 3amanus — 80 6ayos (8 3amanuii mo 10 6ayios).

— 9-10 GatoB — 3amaHWE PEIICHO B IOJHOM OOBEME, CaMOCTOSTEIBHO BBIOPaHBI BEpPHBIC
WHCTPYMEHTAIbHBIE METOJIbI U OMOJIMOTEKH, COCTABICH KOPPEKTHBIN MPOTPAMMHBIN KOJI, BBIIOJHEHUE
KOJ[a TIPOM301LI0 0e3 OMMOOK U MOYYCH 3a/IaHHBIH pe3yiIbTar, 0T4eT 0OPMIICH BEPHO U MPEAOCTABIICH
Ha TIPOBEPKY B YCTAaHOBIEHHBIA CpOK, OOydYaroIIuiics BEPHO OTBEYAaET Ha BOIMPOCHI MO 3aJIaHUIO,
JEMOHCTPHUPYET HATHYNE TITyOOKUX MCUCPITBIBAIONINX / TBEPIBIX U JIOCTATOYHO TIOJTHBIX 3HAHUIA,

— 5-8 OamnmoB — 3ajaHuMe peHIeHO B TMOJHOM 00ObeMe ¢ HeOONBIIMMHU TMOTPEIIHOCTSIMH,
CaMOCTOSITEIILHO BBIOPAHBI BEpHBbIC MHCTPYMEHTAIBHBIC METOJIBI M OMOJIIMOTEKH, COCTABIICH KOPPEKTHBIN
MPOTPaMMHBIN KOJI, BEIOJHEHHE KOJa MPOU301UI0 0e3 OMMOOK U MONy4YeH 3aJaHHbIN pe3ynbTaT, OT4eT
0o(OpMIICH BepHO U TIPEOCTABJICH HA MTPOBEPKY B YCTAHOBICHHBIN CPOK MJIH C JOITYCTHMBIM OIIO3/IaHUEM,
oOyJaroluiicsi OTBE€4aeT Ha BOIIPOCHI 10 33/I1aHUI0 BEPHO, HO C OTACIbHBIMH MOTPEITHOCTSAMU U OIIMOKAMU,
YBEPEHHO HCIPABICHHBIMU TIOCTIE IOTIOTHUTEILHBIX BOTIPOCOB;

— 2-4 Gamna — 3aJaHMe PEIIEHO YacCTMYHO, YAaCTMYHO BBIOpAaHBI BEpPHBIE WHCTPYMEHTAIbHBIC
METOJBl U TMPHUEMBbl PEIIEHUs, MPEJCTaBIeH HE3aBEPIICHHBIN WIN COJAEp KAl HEKOTOpbIe OMIMOKH
MPOTPaMMHBIA KOJI, OTYeT O(OPMIICH YaCTUYHO BEPHO W TPEOCTABICH Ha MPOBEPKY C JOMYCTHMBIM
OTO3/1aHuEM, OOYyYaIOIIUIiCs OTBEYaeT Ha BOMPOCHI MO 33JaHUI0 YAaCTUYHO BEPHO, JIEMOHCTPHUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIHHBIC M HABOSIIIHE BOIIPOCHI;

— 0-1 6amnoB — 3a1aHKe HE PEIICHO WM PElIeHO YaCTHYHO, YACTUYHO BBHIOpaHBI HEOOXOIUMBIE
WHCTPYMEHTAILHBIE METOJIBI U MIPUEMBI PEIICHUs, TPOTPaMMHBINA KOJ HE MPEICTAaBICH WIH COJEPKUT
rpyObie OmMOKH, OTYET HE O(DOPMIICH, OTUET HE C/IaH Ha MPOBEPKY B JOMYCTUMBIA CPOK, 00yJarOIuics
OTBEUaeT Ha BOMPOCHI MO 33JaHUI0 HE BEPHO.

3. Meroauyeckue MaTepHualibl, ONpee/IsIoIue MPOoLeAyPbl OLICHUBAHUS 3HAHUH, YMEHH, HABBIKOB H
(M1M) ONBITA AEATEILHOCTH, XaPAKTEPHU3YIOIIMX ITANbl (JOPMUPOBAHNS KOMIIETEHIMIA
[Tpoueaypsl OlIeHUBAHUS BKJIIOYAIOT B ¢€0s TEKYLIUI KOHTPOJIb U POMEKYTOUHYIO aTTECTALIUIO.



Texymuii KOHTpPOJIb YCIIEBAEMOCTH MPOBOAUTCA C KCIOIb30BAaHUEM OIICHOYHBIX CPEJCTB,
IIPEJICTaBJICHHBIX B II. 2 JAHHOTO IIPUJIOKEHUS. Pe3ynbTaThl TEKYIEro KOHTPOJISI 10BOAATCS IO CBEJICHUS
CTYJEHTOB JI0 IPOMEXYTOYHOM aTTeCTaIlUH.

[TpomerxyTouHas aTTecTanus IpOBOIUTCA B hopMe 3ayeTa.

3aueT MPOBOAUTCSA MO PACHUCAHHIO NPOMEXKYTOYHOM arrectanuu. KoiauuecTBO BONPOCOB B
3a7aHuu — 2 (OJMH TEOPETUYECKUI BOIPOC M OJHO IPAKTHUKO-OPUEHTHPOBAHHOE 3a/JaHHUE U3 4Hucia
MPUBEICHHBIX J1Ja0opaTopHbIX 3aaHuil). [I[poBepka 0TBETOB U OOBSIBICHUE PE3YIHTATOB MIPOU3BOJUTCS B
JIeHb 3a4eTa. Pe3ynbTaThl aTTecTalluu 3aHOCSTCS B BEAOMOCTD U 3aU€THYIO KHUXKKY cTyAeHTa. CTy/IeHTHI,
HE MPOUIEIINE MPOMEKYTOUHYIO aTTECTALUIO 1O TpaduKy, TOJDKHBI JTUKBUIMPOBATH 3a/10JKEHHOCTD B
YCTaHOBJIEHHOM HOPSIKE.



Ipuio:xkenne 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUITJIMHBI

VY4eOHBIM IJIAHOM MPETYCMOTPEHBI CIIEAYIONINE BUIBI 3aHITHH:

- nabopaTopHbIC 3aAHITHSL.

B xone mabopaTopHBIX 3aHATHH YIITYOJSIOTCS M 3aKPEIUISIIOTCS 3HAHUS CTYACHTOB IO DSy
BOIIPOCOB, Pa3BUBAIOTCS HABBIKH MTPAKTHYECKON paOOTHI.

[Tpu moaroTOBKE K 1a00PATOPHBIM 3aHATHAM KaXKABIH CTYIEHT JOJKEH:

— M3YYHUTh PEKOMECHIOBAHHYIO YUYCOHYIO JINTEPATYPY;

— NOATOTOBUTBH OTBETHI HAa BCC BOIIPOCEHI 110 I/I3y“IaeMOI‘/JI TEMC.

B mpomecce moarotoBku K Ja0OpaTOPHBIM 3aHSATHSM CTYIACHTBI MOTYT BOCIIOJIB30BaThCS
KOHCYJIbTallUAMU NPCIIOAaBaTCIIA.

Bomnpockl, He paccMOTpeHHbBIE Ha JTa0OPATOPHBIX 3aHATHUSX, JOJDKHBI OBITh U3YUEHBI CTY/ICHTAMH B
XO0JIe CaMOCTOATENBbHOM paboThl. KOHTpOIJIb caMOCTOSATEN HON pabOTHI CTYICHTOB OCYILIECTBIISIETCS B XO/1€
3aHSATHI TIOCPEJICTBOM TECTUPOBAHUS W BBHITIOJHEHUS J1a00OpaTOPHBIX 3alaHuii. B Xoxe camocTosiTenbHOM
paboOThl KaXblil CTYJEHT 0O0s3aH NPOYMUTATh JOMOJHUTEIBHYIO JIMTEpPATypy IO HU3y4aeMoil Teme,
BBIJICJIUTh HETIOHATHBIC TEPMHHBI, HAUTH UX 3HAYCHUE B SHIUKIIONCINICCKUAX CIOBAPSIX.

CTy,HeHT JOJIKCH T'OTOBUTHLCA K IMPEACTOAIICMY na60paT0pH0My 3aHIATHIO 110 BCEM 0003HAYEHHBIM
B paboyeil mporpaMMe JUCIUILINHBI BOIIPOCAM.

I[JI?I IMOATOTOBKH K 3aHATHUAM, TCKYHIEMY KOHTPOJIIO U HpOMG)Ky’[‘O‘-IHOfI arTeCTalun CTYACHTBI
MOTYT BOCIIOJIb30BAThCs AJICKTPOHHO-OMOIMOTEYHBIMU CHcTeMaMHu. Takke 00yJaromuecsi MOTyT B3STh Ha
JIOM HEOOXOJMMYIO JIUTEPATypy Ha a0OHEMEHTE YHHUBEPCUTCTCKOW OMOIMOTEKH WM BOCIIOJIB30BATHCS
YUTaIbHBIMH 3aJIaMHU.
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