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KADE/IPA NHpopMaLMOHHBIX CHCTEM H IPUKJIAAHON HH(pOpMATUKHI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 5@3.1)
Kypce>) Uroro
Henens 16 5/6
Bun 3anaruit v | PO | vIo PII
JIaGopatopHbIe 32 132 |32 (32
Hroro ayn. 32 |32 |32 (32
KonrakTHas padoTa 32 132 |32 (32
Cam. pabora 76 |76 |76 |76
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

Metonudeckuii coBeT: 1.3.H., 1oueHT M.A. Cyp:KuKkoB



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| ITomy4enne npencraieHns 00 alTOPUTMU3AIMK U IIPOrPaMMHpPOBAHIH Ha s3bIke Python mms permrenus npodeccnoHamIbHBIX
3ajay.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-6. CnocoGeH MCMOJIb30BaTh COBpPeMEHHble MH(pOpPMalNOHHBbIE TEXHOJOTHM W MPOrpaMMHbIE CPeICTBA MPH pPelleHuH
npogeccHOHAILHBIX 32/1a4.

OIIK-7. Cniocof0eH MOHMMATHL MPUHIUNBI PadOThl COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOTHMH W HCHOIB30BATH 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-6
1.1 | Maccussl. BBox 1 BbiBoA. IIprMEHEHHE aJrOPUTMHYECKOTO MBILIICHHS K SaAHSTIS 5 4 OIK-7
peuieHHIo 3a1a4. BeinonHenue nabopaTopHBIX 33/IaHUi € HCIIOJIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlaGopatopHast padota 1.2. JIuHeiHbIe 1 BETBSAIINECS AITOPUTMBI.
12 Jluneiinele aJTOPUTMEL. BetBnenns. VYcnosus. Brinonuenue JlaboparopHsle 5 4 OIIK-6
| mabopaTopHbIX 3aiaHui ¢ ucnons3oBanueM Python, Jupyter Notebook mm 3aHATHSA OIIK-7
Colab.
JlaboparopHas padota 1.3. [{ukiinueckue alropuTMbl.
HKJIHYecKre anropuT™sl. Bumsl nukios. [ukn o xomwtekiuu. uki mo
1 P N 1 . 11 Jla6oparopHbie OIIK-6
1.3 | cuerunky. Llukn ¢ npexycinoBueM u nocryciosueM. O6paboTka MacCUBOB. 5 4
. 3aHATUS OIIK-7
Beixon w3 uukia.  BeimonHennme — mabopaTopHbIX  3ajaHMEl  C
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
JlaGoparopnas padora 1.4. DyHKIUH U PEKYPCUBHbIE aJITOPUTMBI.
14 Iousitie noanporpammsl. [lepenaya u Bo3Bpar napameTpoB. JIokaibHbIe U JlaboparopHbie 5 4 OIIK-6
’ mobanbHeIe  TiepeMeHHble. Pexypcus. Brimonnenne mabopaTOpHBIX 3aHATHUSA OIIK-7
3aanuii ¢ ucnonszobanueM Python, Jupyter Notebook nnu Colab.
Tema. ba3el na .
M bl IaHHBIX CamMocrosiTeabHast OIIK-6
1.5 | Tunsl 6a3 manHbIX. TUbl JaHHBIX B 0Oa3ax maHHBIX. CBa3u B 0asax 5 38
pabora OIIK-7
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
JlaGoparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
Y JlaGopatopHbie OIIK-6
2.1 |Bson u BeiBox manHBIX. Cpena pa3pabotku. CHCTEMBI yIIpaBIEHHUS KOIOM. 5 4
o 3aHATHUS OIIK-7
Monynu. Math, NumPy. Beimonanenne nabopaTopHbIX 3amaHuil €
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
29 JlaGoparopnas padora 2.2. Pabora co cTpykrypamu faHHbIX Python. JlaboparopHsie 5 4 OIIK-6
" [Croucku.  Koprexxu. Cnosapu. IlpeoOpasoBanue paHHbIX. Cpesbl. 3aHATHSA OIIK-7




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. JlaGopatopHbie 5 4 OIIK-6
’ OObexr. MHkancynsiuus, HacnenoBaHue u noiaumopdusm B Python. 3aHATHSA OIIK-7
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 JlaGopatopHbie 5 4 OIIK-6
*" |matplotlib u seaborn. BsmonHeHHe Ta0OpaTOPHBIX 3aJaHHil ¢ 3aHATHSA OIIK-7
ucnons3oBanneM Python, Jupyter Notebook mm Colab.
Tema. OcHoBBI Web-pa3paboTku. CamocTosiTenbHas OIIK-6
2.5 5 38
Ocobennoctu web-pa3paboTku ¢ ucrnons3oBanueM Python. pabora OIIK-7
o OIIK-6
2.6 |IloaroroBka K MpOMEKyTOYHOM aTTeCTalluU 3ayer 5 0 OIK-7

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"
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

[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.




®OH/JI OLIEHOYHBLIX CPEJICTB

IMpunoxenne 1

1. Onucanue nokasarejei u KPUTEPUEB OCHUBAHUA KOMIIeTEeHIINil Ha PA3JTHYHBIX Tanmax

UX (pOPMHUPOBaHUS, ONIMCAHUE KA OLlEHMBAHUS

1.1. Tloka3arenu U KpUTEPHUH OLICHUBAHUS KOMITCTCHIIMN:
3VH, cocrapnsiomue [Moxazarenn Kpurepun CpencTBa
KOMIICTCHIIUIO OLICHUBAHUA OICHUBAHMUS OLICHUBAHUA

YK-1: CriocobeH ocymiecTBIATh KPUTHICSCKHHA aHATN3 TIPOO.
BEIpabaTHIBAaTh CTpATE

JIEMHBIX CHUTyalllii HA OCHOBE CHCT
THIO I€HCTBUH

€MHOTO IM0IX0/a,

3HaTh: AJTOPUTMBI OOpPa0OTKH | 3HAET TOHATHS  aJNTOPUTM, | TIOMHOTA W cojxepkarensHocth | T — Ttect (1-5), 3 —
JIAHHBIX nporpamma, NepeMeHHbIe, | OTBETa Borpockl K 3adery (1-
THUIIBI JAHHBIX yYMEHHE IPUBOANUTH NPUMEPHI 20)

YMeTh: CTpPOUTH aNTOPUTMBI | CTPOUT JMHEHHBIC | MOJHOTa M cojaepxarensHocTh | JI3 — maGoparopHbie
JUIL  pEIeHWs]  NPHKIAJHBIX | aJTOPUTMBI, LUKJIMYECKHUE | OTBETa 3aganust (3amaHus 1.1-
3a1a4 JITOPUTMBI yYMEHHE PUBOANUTH NPUMEPHI 1.4)

yMeHHe CaMOCTOSTENILHO

HaXoIUuTh peuICHuC

MOCTaBJICHHBIX 33134
Braners: NPaKTUYECKUMH | pa3pabaThIBacT NOJIHOTa W CcoAepkaTenbHocTh | JI3 — mabopatopHbie
HaBBIKAMH OOpa0OTKM IaHHBIX | MOANPOrPaMMBI, HCIOJNB3YeT | OTBETA 3amanus (3amanus 1.1-
TUTSE peneHus 3a7ad4 | JOKaJbHBIE W  TJ00AIbHBIC | YMEHUE IPHBOJHUTH HPHMEPHI 1.4)
npogeccHOHANBHON HIepEMEHHBIE, PEKYPCHIO YMEHHUE CaMOCTOSTEIILHO
JeATEeIEHOCTH HaXOIUTh penieHue

IIOCTaBJICHHBIX 3a/1a4

OIIK-6: CriocoOeH MOHUMATh MPUHIUTIBI pAOOTH COBPEMEHHBIX

peuieHus 3a1a4 MpoQecCHOHaIbHOMN JISSITeNbHOCTH

MH()OPMALMOHHBIX TEXHOJIOTUH 1

HCIIOJIB30BAaTh UX IJIA

3HaTh: OCHOBBI | 3HA€T TIOHATHS OOBEKTHO- | MOJHOTa M cojaepxarensHocTh | T — Tect (6-10), 3 —
MIpOrpaMMHUpPOBaHUS OPUEHTUPOBAHHOIO OTBeTa BOMNPOCHI K 3a4eTy (21-

IIPOrpaMMUPOBAHUS YMEHHE IPUBOJUTH IPUMEPHI 36)
Ymers: UCIIONIb30BaTh | MCHOJIb3YET cpeay | mojHOTa W conepkartenbHocTh | JI3 — mabopaTopHbie
MH(OpPMALMOHHbBIE TEXHOJOTUU | pa3paboTKH, CHUCTEMY | OTBeTa 3aganust (3amaHus 2.1-
JUIst peeHus 3a/a4d | yIpaBJeHHUs] KOJOM yYMEHHE IPUBOANUTH PUMEPHI 2.4)
npodeccrnoHabHOM yMeHHe CaMOCTOSTEIILHO
JeATeIbHOCTH HaxOIHUTh pemeHne

MIOCTABJIEHHBIX 3a/1a4

Bnaners: MPaKTHIECKUMH | BBIIOJIHSET aHan3 U | IOJHOTa M coxaepxarensHocTs | JI3 — maGoparopHble
HaBbIKAMU IIPOTPaMMHpPOBaHus | 0OpabOTKy  JAHHBIX, WX | OTBeTa 3aganust (3amanus 2.1-
npu pemeHnu 3a7la4y | BU3yaIH3aIHIO yYMEHHE IPUBOANTH MPUMEPHI 2.4)
npodeccroHaNbHOM yMeHHe CaMOCTOSTEIILHO
JIeSTeIbHOCTH HaXOJUTh peleHue

IIOCTaBJICHHBIX 3a/1a4

1.2 lIkajs!l OlIEHUBAHUSA:

TeKy'H_IHﬁ KOHTPOJIb YCIICBACMOCTU W INPOMCEIKYTOUHAA ATTCCTAllUd OCYHICCTBIISICTCSA B paMKax

HaKOMUTENbHOM OabHO-peiiTuHroBoi cuctemsl B 100-
50-100 6as10B (3a4TeHO);
0-49 GanoB (He 3a4TEHO).

OaJUIBHOM IIIKAJIE.

2. TunoBble KOHTPOJIbHBIC 3a/IaHUSl WJIM HMHbIe MaTepuHasbl, He0OXOAUMBbIEe ISl OLEHKH
3HAHUI, YMEHUH, HABBIKOB 1 (MJIM) ONBITA 1eATEIbHOCTH, XapaKTePHU3YIOLIMX 3Tanbl GOpMHPOBAHUA
KOMIIETeHIII B Ipouecce 0CBOeHHUs 00pa30BaTeJbHOI NPOrpaMMBbl

Bonpocsl k 3auery

ITonsiTHE anropuTma, MPOrpPaMMBI.
IlepemeHHbIE.

Tume! JaHHbBIX.

Crpoku.

el oA




5. Maccussl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aNTOPUTMBI.

8. BerBienus.

9. VYcnosus.

10. [luknuyecKue anropuTMBI.

11. Bunase! quKiIoB.

12. MK 10 KOJUICKIIHH.

13. IIuki 1o cueT4yuKy.

14. Tlukna ¢ mpeayciioOBHEM U MOCTYCIOBHEM.
15. O6paboTka MacCcHUBOB.

16. Breixox u3 nukna.

17. TlonsTHe noanIpOrpaMmsl.

18. ITlepenaua u BO3BpaT mapameTpOB.

19. JlokanbHble U TI00abHBIC TIEPEMEHHBIE.
20. Pekypcusi.

21. BBox ¥ BBIBOJ IaHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl ynpaBJIeHHS KOJIOM.

24. Mopynu.

25. Cruckw.

26. Koptexu.

27. CnoBapu.

28. IlpeoOpa3oBaHue CTPYKTYp JaHHBIX.

29. Cpe3sbl.

30. [Mukimueckas oOpabOTKa CIHCKA.

31. I'eneparop crmcka.

32. TonsaTne 00bEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHSL.
33. Kmacc. O0bexT.

34. Uukancynsius, HacaeqoBaHie U moaumopdusm B Python.
35. bubnuoreka Pandas, ananu3 u 00paboTKa JaHHBIX.
36. Busyanu3zarust B matplotlib u seaborn.

3auemnoe 3adanue @GKAlOHaAem 064 6ONPOCA — OOUH MeEOPEMUYECKUNl 60ONPOC U O0OHO
RPAKMUKO-OPUCHMUPOBGAHHOE 3A0aHUe U3 YUCIA NPUBEOECHHBIX HUMICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEeH, HaIU4YHe IIyOOKUX
WCUEPIIBIBAOIINX 3HAaHWA B O0bEeME MPOWIACHHOW NpPOTpaMMbl JMCHIUIUIMHBI B COOTBETCTBHU C
MOCTaBJIEHHBIMHU IIPOrpaMMOIl Kypca LEJIsIMU U 3a/ladaMi 00y4eHUs; IPaBUIIbHbIE, YBEPEHHBIE IEHCTBUS
10 TIPUMEHEHUIO TOJYYEeHHBIX 3HAHWHA Ha TPAKTHUKE, TPAaMOTHOE W JIOTUYECKH CTPOWHOE H3JIOKEHUE
MmarepHaja Mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTMOJHUTENIBHOM JUTEpaTypoil; Haauuue
TBEPJBIX M JOCTATOYHO TIOJHBIX 3HAaHWM B 00BEME MPONAEHHOW MPOrpamMMbl JUCIHUILIMHBI B
COOTBETCTBUH C LEJISIMU O0Y4YEHHUs1, TPAaBUIIbHbIE AEUCTBUS 110 IPUMEHEHHUIO 3HAaHUN Ha MPaKTHKe, YETKOe
U3JI0KCHWE MaTepualia, JOIyCKAITCS OTACTbHBIE JIOTHYECKHE M CTHIIMCTHYECKHE TOTPEIIHOCTH,
00y4aroImuiicsl yCBOMIJI OCHOBHYIO JIMTEPATYpy, PEKOMEHIOBAaHHYIO B paboueil mporpaMme JUCHUIUIMHEI,
HaJIMYMe TBEPIBIX 3HAHWK B OO0BEME NPOIIEHHOTO Kypca B COOTBETCTBHHM C ULEISIMH OOydYeHWUS,
U3JI0KEHHUE OTBETOB C OTJENbHBIMU OIIMOKAMH, YBEPEHHO HCHPABICHHBIMU TOCJE JIOTOJIHUTEIBHBIX
BOIIPOCOB; MPABHIILHBIC B II€JIOM JICHCTBHSI ITO MPUMEHEHHIO 3HAHUH Ha TIPAKTUKE;

- 0-49 GayoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BONPOCAMH, HAIMYHE IPyObIX OIIMOOK B
OTBETE, HETIOHMMAaHUE CYIIHOCTH H3JIaraeMoro BOMpPOCa, HEyMEHHWE TMPUMEHSTH 3HaHWS Ha TpPaKTHKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JOMOJHUTEIbHbIE U HABOSIINE BOIPOCHI.



Tecr

. CTpykTypHpOBaHHe IpOorpaMMEI B si3bike Python ocymiectsisercs

a. C momorrsio onepaTopHbIX cKoOOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmomoImipIo OTCTYIIOB

d. C nomorursto TadaHIL

. B pesynbrate BoimonHenus koga [X**2 for x in range(5)] Oyxaet cosnan:
a. Cnucoxk kBaaparoB yucen ot 0 1o 4

b. Koprex

C. Boznukner omubka

d. ®yukuus nHTEpBaa

. B s3b1ke Python ¢yHkims MokeT ObITh IepeiaHa B Ka4eCTBe apaMeTpa Ipyrou GyHKIUH
a. Tonbko B Buae lambda-Beipakenus

b. Jla moxer

Cc. Her He moxer

d. ®ynxuuii B Python we cymectByer

. ukinyeckue aropuT™bl peaau3ytorces B Python ¢ moMoiisio KOHCTPYKIIHi
a. if...elif ... else

b. def

C. define ...

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

. bubnnoreka Seaborn npeaHa3HaueHa s

a. OO0paboTKM TaOIMYHBIX JAHHBIX

b. Busyanusaiuu qaHHBIX

c. Web-pa3pabotku

d. Pabotsl ¢ cucTeMHBIMU (aitiamMu

. Koncrpyxkuwii if ... elif ... else npeanasnauena B Python mis peanusariu
a. llukiMyeckux aaropuTMoB

b. BerBsimuxcs aaropuTMoB

C. JIuHEHHBIX AITOPUTMOB

d. AHaTUTHYECKHX aTOPUTMOB

. Boipaxxenue ‘TIPUBET’[::-1] BeigacT

a. IMMPUBET

b. T
c. IIPUBE
d. TEBUPII
. Beenen cinoBapp d = {‘Poctop’:’P®’, ‘Ilapwx':’®panuus’}. YToObl NONIy4YUTH CTpaHy, TIe
pacnionaraercs [lapux Hy»KHO UCIIOJIB30BaTh:!
a. d[‘Mapmx’]
b. Tlapwmx[0]
c. d[1]

d. find(‘TTapmx’, d)
. bubnuorexka Python, mno3Bosstomas 3ddexTHBHO 00padaThiBaTh W AHAIM3UPOBATH JAHHBIC B
TabauuHOM hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus sto

a. TpueMm, IpU KOTOPOM (PYHKIIUS BBI3bIBAET caMy ceOst
b. crnenuanbHbIA THIT JaHHBIX

C. BapuaHT MaccuBa

d. komaHnpa BbIBO/Ia MH(OPMALIUH



Kpumepuu oyenusanus:

Jiis omHOTO OOyUaromerocss GopMupyeTcsl BapuaHT, coaeprxkamuii 10 BompocoB.
17-20 6annoB — tect npoiinen Ha 8§5-100 %;

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

0-6 GanoB — TecT MpoiIeH Ha MeHee, YeM 35 %.

Maxkcumanvnoe koauuecmeo 6annoe 3a mecm — 20.

JlabGopaTropHble 3a1aHUA
JlaGopaTopHoe 3aganue 1.1. AITOpUTMBI U CTPYKTYPhI TaHHBIX.
[Tonstue anropurMma, nporpammsbl. [lepemennsie. Tunbl nannbix. Ctpoku. Maccusbl. BBox u

BBIBO/. HpI/IMeHeHI/Ie AITOPUTMHUYCCKOI'O MBIIIJICHUA K PECIICHUIO 3a1a4.

Ilenp: 03HAKOMUTBCA C NEPEMEHHBIMM, TUIIAMU U CTPYKTYpPaMH JAHHBIX, [TOJIYYUTb YMEHUS IS

BBITIOJTHEHU A I[aJ'IBHefIIHPIX Ha60paTOpHHX 3a,I[aHI/II71, HU3Yy4YUTh IIPUEMBI BBOJIa U BBIBOA.

3anaHus:

3amanue BoinosHsercs B Colab win anagornvHoi cucteme
Hcnonb3yiiTe mpeyioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM I10 TAHHOU TeMe.

2. BeImontHUTE 33JaHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Coenaiite BbIBOJIBI.

JIaGoparopHnoe 3aganue 1.2. JInHeliHbIe U BETBAIIMECS AITOPUTMBI.
JIunelinple anropuT™el. BeTtBnenus. Y cnosus.
Ilenb: O3HAKOMHUTBCA C JIMHEHHBIMM M BETBSIIMMUCA AITOPUTMAaMH, MOJIYYUTh YMEHHUS UL

BBIITIOJTHCHU A I[aJII)Hef/'IHH/IX Ha60paTOpHI)IX 3aI[aHI/II\/JI, HU3Yy4YUTh HNPUEMbl NPUMCHCHHA AJITOPUTMOB JIA
Ppa3INYHbIX 3a/1a4.

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornvnoi cucreme
Hcnonb3yiiTe nmpeyioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM I10 JTAHHOU TEeMe.

2. BeimonHuTe 33/1aHKE 10 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BEIBOJIEL.

JlaboparopHoe 3aaanue 1.3. [{uknnueckre alropuTMBb.
Huknuueckue anroput™bl. Bumbl mukiioB. [Hukn mo koseknuu. [{ukn no cueruwky. Huki c

MMpeaAyCIOBUCM U IMOCTYCIIOBUCM. O6pa60TI<a MacCHBOB. BpIXoa u3 1uKIia.

]_IGJ'IBZ O3HAKOMUTBCA € MNUKIMYCCKUMHU aJIrOPUTMAaMH, IIOJNYYUTb YMCHUSA OJId BBIIIOJIHCHHA

JanbHEUIITNX J'Ia60paTOpHLIX SaﬂaHHﬁ, HU3YUUTh HNPUEMblI NPUMCHCHHA AJITOPUTMOB JISI PA3JIAYHBIX

3a7a4.

3amaHus:

3amanne Beinoadsercs B Colab nim ananornunoii cucreme
Hcnonb3yiiTe npeasioxkeHHbIN HA00p JTaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTe 33aHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cuaenaiite BBIBOJEI.

JlaGoparopHoe 3ananue 1.4. DyHKIUU U pEKYPCHUBHBIE aITOPUTMBI.
ITonatue mnoxmporpammel. Ilepemaga u Bo3Bpar mnapamerpoB. JlokanpHble U TJ00aTbHBIE

nepemeHHsble. Pexypcus.

HCJ’ILZ O3HAKOMUTHECA C (I)YHKL[I/IHMI/I U PCKYPCUBHBIMH AJITOPUTMAaMHU, NOJITYUYUTH YMCHHA I

BBIMOJHEHUS] JAlIbHEWIINX Ja00paTOpHBIX 3aJaHUl, W3Y4YUTh MpPUEMbl NPUMEHEHUsS (QYHKIUN WU
aJITOPUTMOB JUJIS Pa3IUYHbIX 3a1a4.

3agaHus:
3ananue BoinonHAeTca B Colab wiu ananornunoii cucreme



Hcnons3yiiTe npenioxkeHHBI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JAaHHOH TeMe.

2. BoinmonHuTe 3aaHKe MO aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJIBI.

JIaGoparopnoe 3aganue 2.1. UncTpymMenTapuii pa3padotku Ha si3pike Python.

BBox u BeBOA nanHbIX. Cpenma paspabotku. CucteMbl ympaBieHHs komoMmM. Mopaynu. Math,
NumPy.

Ienb: 03HAKOMHUTBLCS ¢ HHCTPYMEHTaMU pa3paboTKHU mporpaMm Ha Python, monydnts yMmeHus s
BBITIOJIHCHHS JAJIbHEHIINX Ja0OpaTOPHBIX 3aJaHui, W3YYUTh INPUEMBbI PabOThI ¢ OMOIMOTEKAMU U
cpenamu pa3paboTKH.

Samanus:

3amanue Beinoansercs B Colab niu ananornunoii cucreme

Hcnons3yiiTe npeiokeHHbI HA00Op JTaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM IO JAHHOH TeMe.

2. BeimonHuTE 33/1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiiTe BBIBOJIEL.

JIaGoparopHnoe 3aganue 2.2. Pabota co ctpykTypamu nanabsix Python.

Cnucku. Koptexu. Cnopapu. IlpeoOpazoBanue mannbix. Cpesbl. Llukiamdeckas oOpaboTka
criicka. ['eneparop cnmcka.

[enb: 03HAKOMUTHCS ¢ U3MEHSIEMBbIMU M HEU3MEHSIEMBIME CTPYKTYPaMH JaHHbBIX B s13bike Python,
MOJIyYUTh YMEHUS JIJISl BBIITOJIHCHUS TaTbHEHIINX JTa0OPAaTOPHBIX 3aJlaHUH, U3YYUTh MIPUEMBI paOOThI CO
CTPYKTypaMH JaHHBIX.

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornuHoi cucreme

Hcnonb3yiiTe nmpeayioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

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

3. Caenaiite BBIBOJIBI.

Jlaboparoprnoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHMEHTHPOBAHHOTO MPOTPAMMHPOBAHUS B
Python.

[TonsiTe 00BEKTHO-OPUEHTUPOBAHHOTO MporpamMmmupoBanus. Kmacc. OOwvekT. MHKancymsiws,
HacJsieJoBaHue U nonumop¢usm B Python.

[enb: 03HAKOMUTBCS € dNIEMEHTaMH 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHPOBAHUS Ha SI3bIKE
Python, momyunts yMeHHS HamucaHus OOBEKTHO-OPUEHTHPOBAHHBIX MMPOrPAMM, H3YUUTh IPHEMBI
paboThI ¢ KIaccaMu U OOBEKTaMHU.

3amanus:

3ananue Beinonasercs B Colab wim ananornyHoii cucreme

Hcnonp3yiiTe npeayioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM IO TaHHOU TeMe.

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

3. CnenaiiTe BBIBOJIEL.

JIaGoparophoe 3aganue 2.4. Python ju1st pemeHust aHaIUTHYECKUX 3a]1a4.

bubmuoreka Pandas, ananu3 u oO6paboTka manabIXx. Buzyanuzamms B matplotlib u seaborn.

Llenb: o3HaKOMUTBCS ¢ OMbOIMOTEKamMu B si3bike Python, momy4yuts ymeHus o0pabOTKH, aHAIN3a U
BU3YaIM3alMH JaHHBIX, U3yYUTh MPUEMBbl pabOThl ¢ OUOIHOTEKAMHU.

3anaHus:

3amanue BeinonHsercs B Colab win ananornvHoi cucteme

Vcnonp3yiiTe npeioke bl Ha0op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOM TeMe.

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



3. Coenaiite BBIBOJEI.

Kpumepuu oyenusanus (015 xasxcoozo 3a0anus).

9-10 OamnoB — 3aJaHuEe PEHIEHO B TIOJHOM OOBEME, CaMOCTOSATEIBHO BBHIOpAHBI BEpPHBIC
UHCTPYMEHTAJIbHBIE METOJBI M OUOJIMOTEKH, COCTABJICH KOPPEKTHBIM MPOTPaMMHBIA KOJI, BBITIOJTHEHUE
KOJ[a POM30IILI0 0e3 OMMOOK U MOJIYYCH 3a/IaHHbIN Pe3yIbTaT, OTYEeT OPOPMIICH BEPHO U IIPEIOCTABIICH
Ha TPOBEPKY B YCTAaHOBJCHHBIH CPOK, OOYYarOIIUICS BEPHO OTBEYAECT Ha BOMPOCHI IO 3a/IaHUIO,
JEMOHCTPHUPYET HATHINE TITyOOKHUX HCUEPITBIBAIONINX / TBEPIBIX U JTOCTATOYHO TOJHBIX 3HAHU,

5-8 OamioB — 3aJaHUE pEHIeHO B TOJHOM oOOBeMe C HEOOJBIIMMH IOTPEHIHOCTSIMH,
CaMOCTOSITEIIbHO BBIOPAaHbI BEPHBIC HHCTPYMEHTAJIbHBIC METOBI U OMOJIIMOTEKH, COCTABIICH KOPPEKTHBIH
MPOTPaMMHBIN KOJI, BEITIOJTHEHHE KOJa MPOU30IUI0 0e3 OMMOOK ¥ TMOJIyUeH 3aJaHHBINA pe3ysbTar, OTYET
oopMIeH BEpHO M TMPENOCTABICH Ha MPOBEPKY B YCTAHOBJIICHHBIH CPOK WM C JIOIYCTHMBIM
OMo3/1aHueM, OOYyJarolIMiiCsl OTBEYaeT Ha BOMPOCH IO 33aJaHUI0 BEPHO, HO C OTACIbHBIMU
MOTPEIIHOCTSMHU U OIIMOKAMH, YBEPEHHO HCITPABICHHBIMHE ITOCIIE JIOTIOJIHUTEIBLHBIX BOIIPOCOB,;

2-4 Gayta — 3aJjaHKe PEIICHO YaCTUYHO, YACTUYHO BHIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIE METOIBI
U TpPUEMBl pEIICHUs, TMPEICTaBICH HE3aBEePIICHHBIA WM COACPKAIIMKA HEKOTOpPhIe OIIUOKH
MPOrPaMMHBIA KOJI, OTYeT O(OPMIICH YaCTUYHO BEPHO W TPEIOCTABIICH HA MPOBEPKY C JOMYCTUMBIM
OIO3J[aHMEM, OOYYAIOIIUICS OTBEYaeT Ha BOMPOCHI IO 33JaHUI0 YACTUYHO BEPHO, JEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JOIIOJIHUTEIbHBIC ¥ HABOISIIINE BOIIPOCHI;

0-1 GayuioB — 3a/laHWe HE PEUICHO MM PEIICHO YaCTUYHO, YACTHMYHO BHIOPAHBI HEOOXOIUMbIE
WHCTPYMCHTAIILHBIC METOJIBI U TIPUEMBI PEIICHUS, TIPOTPAMMHBIA KOJ HE MPEICTABIICH WJIA COJCPKUT
rpyObIie ONIMOKHU, OTYET He OPOPMIICH, OTUET HE CAAaH HA MPOBEPKY B MOMYCTUMBINA CPOK, O0yUarOIIUHCS
OTBEUYAET HA BOIIPOCHI IO 33TaHUIO HE BEPHO.

Maxkcumanvnoe konuuecmeo 6Gannoe 3a nadopamopusie 3adanus — 80 (8 3adanuii no 10
oannos).

3. Meroan4yeckue MaTepuaJbl, onpeaeJsone NpoueIypbl ONCHUBAHUS 3HAHUM, YMEHUI,
HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GopMUpoOBaHUS KOMIIETEHIUIA

[Ipouienyps! olleHUBaHMSI BKJIIOYAIOT B c€051 TEKYIIUH KOHTPOJIb U IPOMEXYTOUHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCA C MCIOJIB30BAHUEM OLICHOYHBIX CPEICTB,
NPECTAaBICHHBIX B M. 2 JAHHOTO MPHJIOKEHHsI. Pe3ylIbTaThl TEKYIIET0 KOHTPOJISI JOBOMISATCS 10 CBEIICHHS
CTYJIEHTOB 110 IPOMEKYTOYHOU aTTECTALUHU.

IIpomexyTouHas aTrecTanms NPOBOAUTCS B GopMe 3a4eTa.

3aueT NPOBOAMUTCSA IO PACHUCAHUI0 NPOMEXYTOYHOHM arrectanuu. KoamdecTBo BONpPOCOB B
3a4eTHOM 3a/laHu — 2 (OJMH TEOPETHUYECKHH BOMPOC M OJHO IMPAKTHKO-OPHEHTHPOBAHHOE 33/IaHUE).
Pe3ynpTarel arrecTanuu 3aHOCATCA B BEIOMOCTb M 3aU€THYIO KHIKKY cTyaeHTa. CTyIoeHTB, He
IpOLIEIIINE MPOMEKYTOUHYIO aTTECTALMI0 MO TpauKy, AOHKHBI JIMKBUAMPOBATh 3a/l0JKEHHOCTh B
YCTaHOBJICHHOM IIOPSKE.



[Tpunoxenue 2

METOJUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPEYCMOTPEHBI JIA0OPATOPHBIE 3AHSTHSL.

B xozme nabopaTopHbIX 3aHATUN YryOJSIOTCS M 3aKpPEeIUISIOTCS 3HAHUS CTYAEHTOB IO DSy
BOIIPOCOB, Pa3BUBAIOTCS HABBIKH MPAKTHYECKON PaOOTHI.

[Ipu moAroToBKe K J1aGOPaTOPHBIM 3aHATUAM KaXKIBIA CTYJCHT JOJIKEH:

— U3YYHUTh PEKOMEH/IOBAHHYIO YUEOHYIO JIUTEPATYPY;

— IOATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMON TEME.

B mnpouecce moaroToBku K J1a0OpaTOPHBIM 3aHATUSM CTYACHTBI MOTYT BOCIIOJIB30BaThHCS
KOHCYJIbTALIUSIMU ITPENOIaBATETIS.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHSAX, TOJDKHBI OBITh M3YYEHBI CTYJACHTAMHU
B XOJIE CaMOCTOSTEeNbHOU padoThl. KOHTPOIh caMOCTOSATENbHON pabOThl CTYACHTOB OCYILECTBISETCS B
XO0Jle 3aHATUH TOCPEJCTBOM TECTUPOBAHUS M BBHINOJHEHUS J1a0OpaTOpHBIX 3agaHuid. B xoxe
CaMOCTOSITENIbHOM paboThl KaXAbl CTYAEHT OO0Sf3aH MNPOYUTATh OCHOBHYIO U IO BO3MOKHOCTH
JIOTIONIHUTEIBHYIO JIUTEpATypy IO H3Y4aeMOH TeMe, BBIJCINTh HEMOHATHBIE TEPMUHBI, HAWUTH HX
3HAQUYEHHE B SHIMKJIONEIUYECKUX CI0BapPSIX.

CTyneHT AOKEH TOTOBUTHCS K MPEACTOALIEMY J1a00paTOPHOMY 3aHATHUIO 110 BCEM 0003HAUEHHBIM
B paboueil mporpaMMme AUCHUILINHBI BOIPOCAM.

JUig MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJII M IPOMEXKYTOYHOM aTTecTallMM CTYAEHTbI
MOTYT BOCHOJIB30BaThCS 3JIEKTPOHHO-OUOIMOTEUHBIME cUCTeMaMH. Takke o0ydarouiuecs: MOTYT B3SITh
Ha JIOM HE0OXOIMMYIO JINTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMONMOTEKN MU BOCIIOIb30BAThCS
YUTAIbHBIMU 3aJ1aMHU.
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