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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-6. CnocoG6eH MOHMMATH NPUHIUINBI PaGOThl COBPEMEHHBIX HMHG(OPMAIMOHHBIX TEXHOJIOTHI M HCIOJbB30BATH MX IJS
peueHus 3aga4 npogeccuoHaNbHOI 1esiTeIbHOCTH

OIIK-5. CnocoGen padoTaTh ¢ KOMIBIOTEPOM KaK CPeICTBOM MOJy4eHHsl, 00pa0oTkH W ymnpaBjieHUs HHpopMmanueii aias
peluieHust NpohecCHOHANBHBIX 3a/1a4.

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 4 2 OIK-5
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-6
1.2 N 4 4
Ta0O0paToOpHBIX 3a4aHumil ¢ ucronb3oBanueM Python, Jupyter Notebook mmu pabora OIIK-5
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-6
1.3 | cuerunky. Llukn ¢ npexycinoBueM u nocryciosueM. O6paboTka MacCUBOB. 4 4
N pabora OIIK-5
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-6
’ mobanbHeIe  TiepeMeHHble. Pexypcus. Brimonnenne mabopaTOpHBIX pabora OIIK-5
3aanuii ¢ ucnonszobanueM Python, Jupyter Notebook nnu Colab.
Tema. ba3el na .
M bl AQHHbIX CamocTosiTenpHas OIIK-6
1.5 | Tunsl 6a3 manHbIX. TUbl JaHHBIX B 0Oa3ax maHHBIX. CBa3u B 0asax 4 40
pabora OIIK-5
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-6
2.1 |Bson u BeiBox manHBIX. Cpena pa3pabotku. CHCTEMBI yIIpaBIEHHUS KOIOM. 4 2
o 3aHATHUS OIIK-5
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-6
" [Croucku.  Koprexxu. Cnosapu. IlpeoOpasoBanue paHHbIX. Cpesbl. 3aHATHSA OIIK-5




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-6
’ OObekt. HMukancynsuumsi, HacinegoBanue u nonumop¢usm B Python. pabora OIIK-5
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-6
*" |matplotlib u seaborn. BsmonHeHHe Ta0OpaTOPHBIX 3aJaHHil ¢ pabora OIIK-5
ucnons3oBanneM Python, Jupyter Notebook mm Colab.
Tema. OcHoBBI Web-pa3paboTku. CamocTosiTenbHas OIIK-6
2.5 4 38
Ocobennoctu web-pa3paboTku ¢ ucrnons3oBanueM Python. pabora OIIK-5
o OIIK-6
2.6 |IloaroroBka K MpOMEKyTOYHOM aTTeCTalluU 3ayer 4 4 OITK-5

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

[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




®OH/] OIEHOYHbLIX CPEJICTB
1. Onucanue nokasaresieil U KpUTEpHeB OLCHUBAHMS KOMIIETEHIMII Ha Pa3IMYHbIX 3Tanax ux
(opMHUpPOBaHHS, ONIUCAHUE LKA OLlCHNBaHUSA
1.1. TToka3arenu U KpUTEPUH OLIEHUBAHUSI KOMIIETEHLIUNI:

[Tpunoxenue 1

3VH, cocrasisromme
KOMIIETEHIIHIO

Ilokazaremu
OLIEHUBAHUS

Kpurepun
OLICHUBAHHMS

Cpencrsa
OLICHUBAHUS

OIIK-5: CnocoGeH paboTaTh C KOMIIBIOTEPOM KaK CPEICTBOM IMONMy4deHHs, 0OpabOTKH U yrpaBlieHUs MHPOpPMAaIUeH A pPerIeHHs

npodeccHOHABHBIX 33124

3HaTh: ANTOPUTMBI 00PabOTKH
JaHHBIX

3HAaeT TOHATHA
porpamMma,
THUIIBI JAHHBIX

ANTOPUTM,
NepeMeHHEIE,

IIOJIHOTA U COEPIKATEIBHOCTh OTBETA
YMEHHUE IPUBOJUTH IIPUMEPEI

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

YMeTh: CTPOUTH AJITOPUTMBI
JUIS peIleHus] MPUKIaJHBIX 3a-
Jadq

CTPOUT JIMHEHHBIE AJITOPUT-
MBI, IUKJINYECKUE AIITOPUTMBbI

NIOJIHOTA U COZEPIKATENBHOCTh OTBETA
YMEHHUE IPUBOJUTH IIPUMEPHI

YMEHHE CaMOCTOATEIbHO HAXOAUTh
pellcHue IOCTABJICHHBIX 33/a4

JI3 — nabopaTopHbie

3amanus (3amanus 1.1-
2.4)

Bnaners: MPaKTHYCCKIMU
HABBIKAMH O0OPaOOTKU JaHHBIX
JUTSL pelieHus 3a1a4 npodeccu-
OHAJILHOM EATENBHOCTH

paspabaTbIBaeT MOINPOTpam-
MBI, UCIIOJIb3YET JOKAaJIbHbIE U
riIo0anbHbIe NIepeMEHHbIE,
PEKypCHIO

MIOJIHOTA U COJEPKATEIbHOCTh OTBETA
yMeHHE IPUBOANTH ITPUMEPHI

YMEHHE CaMOCTOSITENbHO HAXOIUTh
pelIeHne OCTaBIeHHBIX 3313

JI3 - naGoparopHsie
3amanus (3amaHus 1.1-
2.4)

OIIK-6: CriocobeH moOHMMAaTh MPUHIOMIBI paO0THl COBPEMEHHBIX

3aJa4 HpO(l)CCCHOHaHBHOﬁ JCATCIIBHOCTHU

I/IH(i)OpMaL[I/IOHHLIX TEXHOJIOTUHA U HMCIIOIb30BaTh HUX JJIs peIICHU

3HaTh: OCHOBBI IPOTPaMMHPO-
BaHUA

3HaeT MOHATHA OOBEKTHO-
OPHEHTHPOBAHHOTO IIPOTpaM-
MHPOBaHUS

MIOJTHOTA ¥ COAEPKaTEIbHOCTh OTBETA
YMEHHE IPUBOANUTH IIPUMEPHI

T — Tect (6-10),
3 — BOIIPOCHL K 3a4eTy
(21-36)

YMeTh: HCIONIB30BaTh HHGOP-
MAaIOHHBIE TEXHOJIOTUH IS
pemieHuss 3amad  mpodeccro-
HaJIbHOM JeSITEeNbHOCTH

UCIIONB3YeT cpeny pa3padot-
KH, CUCTEMY YIpPaBJIEHHS KO-
oM

MIOJTHOTA M COAEPKATENbHOCT OTBETA
YMEHHE IPUBOANUTH IIPUMEPHI

YMEHHE CaMOCTOSATENBHO HaXOJIUTh
peleHne MOCTaBIeHHBIX 3a1a4

JI3 — nabopatopHbie

3amanus (3amanus 1.1-
2.4)

Buagets: NIPaKTUYECKUMU
HaBBIKAMH TTPOTPAMMHPOBAHHUS
NIPU pelIeHuH 3a1a4 mpodeccu-
OHAJIbHOM JIeSITEIbHOCTH

BBITIONIHSIET aHAIW3 W o0pa-
0OTKy JTaHHBIX, UX BU3yaIH3a-
U0

MIOJTHOTA U COZIEPKATENBLHOCTh OTBETA
yMeHHE IPUBOANTH ITPUMEPHI

YMEHHE CaMOCTOSATENBHO HaXOJUTh
pellleHre MOCTaBIEeHHBIX 3aa4

JI3 — nabopaTopHbie
3amanus (3amaHus 1.1-
2.4)

1.2 lIkajs!l OLIEHUBAHUS

Texymuil KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAs aTTECTAIMsI OCYIIECTBIISETCS B paMKaxX HaKOMHUTEIb-
HOW O6aJuIbHO-peUTHHTOBOM crcTteMbl B 100-6aymuibHOM MIKae.

50-100 6annoB (3a4eT);
0-49 6amnoB (He3auer).

2. TunoBbie KOHTPOJIbHbIE 32IaHUSI MJIA MHbIE MAaTePHAJIbI, HEO0OX0AUMbIeE /Il OLIEHKU 3HAHUI, yMEHM,
HABBIKOB M (MJIM) ONBITA JAeATEJbLHOCTH, XapPaKTePU3YIOIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHIWH B
npouecce 0CBOEHNsI 00pa30BaTEJILHON MPOrPaMMbI

Bonpocsl k 3auery

[TonsiTue anropurma, IpOrpaMmal.

[uxn ¢ npeaycioBueM U IOCTYCIOBUEM.

1.

2. IIepemeHnHble.

3. Tume! JaHHBIX.

4. Crpoxu.

5. Maccussl.

6. BBon u BEIBOI.

7. JInneliHbple aNrOpUTMBI.
8. BetBnenus.

0. VYcnosus.

10. [Muxnuyeckue alropuTMBl.
11. Bunnr mukiios.

12. Iy no KOJMIeKIuu.
13. [uka mo cyeTyuKy.

14.

15. O6paboTka MacCHBOB.
16. Brixong u3 nukia.

17.

[TonsiTne moapOrpaMmal.




18. [Iepenaua u Bo3BpaT napameTpoB.

19. JlokanbHble U T7100aIbHBIE IEPEMEHHBIE.

20. Pexypcust.

21. BBox v BBIBOJT TaHHBIX.

22. Cpena pa3zpaOoTKH.

23. Cuctembl yIpaBICHHS KOJIOM.

24. Mopynu.

25. Crucku.

26. Koprexu.

27. CnoBapu.

28. [Ipeobpa3oBaHue CTPYKTyp AaHHBIX.

29. Cpe3bl.

30. Huknnueckas 06paboTKa CIucKa.

31. I'eneparop crnmcka.

32. [TonaTne 06bEKTHO-OPUEHTUPOBAHHOT'O IPOTPAMMHUPOBAHHMSL.
33. Knacc. O0bexT.

34. Wukancymnsiuus, HacaenoBanue u noaumopdusm B Python.
35. bubnnoreka Pandas, ananus 1 06paboTka JaHHBIX.

36. Busyanuzanus B matplotlib u seaborn.

3auemnoe 3adanue GK1IOYAEemM 06a 80NPOCA — O0OUH MeEOPEeMUUecKuil 60npoc U 00HO NPAKMUKO-
OpUEHMUPOBGAHHOE 3A0AHUEe U3 YUCIA NPUBEOEHHDIX HUMCE 1AOOPAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 6annoB («3a4yeT») — U3IOKEHHBIM MaTepuasl (paKTUUECKU BEpEH, HAJIMUKME IIyOOKHX HMCUEpIIbIBa-
IOLIMX 3HAHUM B 00beMe MPOHAEHHON MpOorpamMMbl AMCUUILUIMHBI B COOTBETCTBUU C ITOCTABJICHHBIMHU IPO-
rpaMMOi Kypca LeNsIMHU U 3aJauaMu 00y4YeHHsI; TPaBUIIbHBIC, YBEPEHHBIC AEUCTBUS 1O MPUMEHEHHIO TOTy-
YEeHHBIX 3HaHUH Ha MPaKTHKE, TPAMOTHOE U JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTepHaia IpHu OTBETE, yCBO-
€HHe OCHOBHOI M 3HAKOMCTBO C JIOTIOJHUTEIHHON JTUTEPATypOil; HAINYHE TBEPABIX U JOCTATOYHO MOJTHBIX
3HaHHUU B 00beMe TPOHUAEHHON MPOrpaMMBbI AUCIUIUIMHBI B COOTBETCTBHH C LIEISIMHU 00yUEHHS, IPaBHIIbHBIC
JEUCTBUS 10 MPUMEHEHHIO 3HAHUH Ha MPAKTHUKE, YETKOE M3JI0KEHUE MaTepHuala, JOMYyCKalOTCsl OT/AEIbHbIE
JIOTMYECKUE U CTHIIMCTUYECKUE MOTPEITHOCTH, O0yUarOIMiicss YCBOMII OCHOBHYIO JIUTEPATYypy, PEKOMEHI0-
BaHHYIO B paboueil mporpaMMe AMCUMIUIMHBI, HAIWYHE TBEPJIBIX 3HAHHH B 00beMe MPOUIEHHOTO Kypca B
COOTBETCTBHUH C LIEJISIMH 00y4YEHHSI, N3JI0KEHHE OTBETOB C OTJCIBHBIMH OLTHOKAaMH, YBEPEHHO HCIIPABIICH-
HBIMU TIOCJI€ JOTIOJHUTEIBHBIX BONPOCOB; MPAaBUJIBHBIE B IIEJIOM JCHCTBUS MO NMPUMEHEHHWIO 3HAHWUN Ha
MPaKTHKE;

- 0-49 GannoB («He3aueT») — OTBETHI HE CBA3aHbI C BOIIPOCAMH, HAJIMUUE IpyObIX OMIMOOK B OTBETE, HEMO-
HUMaHHE CYIIHOCTH HM3JIaraeMoro BOINPOCa, HEYMEHHE NMPUMEHSTh 3HAHUS Ha MPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB HA JIOTIOJIHUTENIbHBIE M HABOJAIINE BOTIPOCHI.

Tecr
CtpykTypupoBaHHe nporpamMmsl B sizbike Python ocymiectisercs
C momoIIpIo orepaTopHBIX CKoOOK begin ... end
C nmoMomipro 3HaKOB { }
C nomouipo OTCTYNOB
C HOMOIIIBIO TA0JIHIL
B pesynbrare BeimonHeHus koaa [x**2 for x in range(5)] Oyaer co3nan:
Cnucoxk kBajparoB uucen ot 0 1o 4
Koprex
BoznukHet ommdka
@yHKIMA HHTEpBajIa
B s3pike Python ¢yHkIms MoxeT ObITH NIepeiaHa B Ka4ecTBe MmapameTpa Apyrou GpyHkuuu
Tonbko B Buze lambda-BeipaskeHus
Jla MoxeT
Her ne moxer
Oyukuwmii B Python He cymecTByet
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Huknuyeckue anropuT™bl peanu3yroTcs B Python ¢ moMoIbio KOHCTpYKITHiA
if ... elif ... else

def

define ...

for...in ... m while ...

bubnmoreka Seaborn npexHa3HaueHa IS

OO0paboTku TaOIUYHBIX TaHHBIX

Busyanuzanuu 1aHHbIX

Web-pazpabotku

Pabotsl ¢ cuctemubiMu (aitnamu

Koncrpykuuii if ... elif ... else npennaznauena B Python ais peanuzanuun
HukIyecKux alropuTMoB

BetBsmuxcs anroputMoB

JInHENHBIX anropuTMOB

AHaAIUTHYECKUX AITOPUTMOB

Bripaxenue ‘1IPUBET’[::-1] Beimact

INPUBET

T

[TPUBE

TEBUPIIT

Beenen cnoBaps d = {‘Poctop’:’P®’, ‘[Tapmx':’Dpanuus’}. YToObI NOTYUYUTH CTpaHy, i€ pacroyaraer-
cs [lapmk Hy’KHO MCIIOJIB30BaTh:

d[‘[Mapux’]

[Tapux[0]

d[1]

find(‘ITapmx’, d)

. bubnuoreka Python, mo3Bonsromas 3ppekrnBHO 00padaThiBaTh U aHATU3UPOBATH JTAHHBIC B TAOJIUIHOM
dopme

a. MatPlotLib

b. SeaBorn

c. Math

d. Pandas

10. Pekypcus 310

MIpHUeM, TIPH KOTOPOM (PYHKIIUS BBI3BIBAET caMy ceOs

CHEIMANIbHBIN TUIT JAHHBIX

BapHUaHT MacCcHBa

KOMaH/ia BbIBO/Ia HH(OpMALIUU

PO T N TR A0 O Ao g b

oao o

e o

Kpumepuu oyenusanus:

Jliig onHOTO OOyuUarolerocs: GopMUpyeTcsl BapuaHT, cojeprxkamuii 10 Bonpocos.
17-20 6. — Tect npotigeH Ha 85-100 %;

7-16 6. — tect nipoitnen Ha 35-84 %;

0-6 6. — TecT npoiiaeH Ha MeHee, ueM 35 %.

Maxcumanvnoe Koauuecmeo 0aa106 3a mecm — 20.

JlabopaTopHble 3a1aHusl
Jlaboparoproe 3ananue 1.1. ATTOPUTMBI U CTPYKTYPHI TaHHBIX.
[TonsTue anroputma, nporpammel. Ilepemennsie. Tumnbl ganusix. Ctpoku. Maccussl. Beog u BeiBog. Ilpu-
MEHEHHE AJITOPUTMUYECKOTO MBIIUICHHS K PEIICHUIO 3a]1a4.
[lenb: 03HAKOMUTBHCS C NEPEMEHHBIMM, TUIIAMHU U CTPYKTYpPaMU JaHHbBIX, MOJYYUTh YMEHMSI JUIsl BBIIIOJIHE-
HUS JalbHEHIINX JIa0OpaTOPHBIX 3aJaHU, U3YYUTh TPUEMBI BBOJIa U BHIBOJIA.
3anaHue:
3ananue BeinonHserca B Colab unu aHanmoruyHou cucteme
Hcnonp3yiiTe npeniokeHHbIH HA0Op JaHHBIX.
1. OTkpoiiTe OIIOKHOT ¢ TPUMEPOM IO TaHHOI TeMe.



2. BBINONHUTE 3a/IaHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BBIBOEL.

Jlaboparopnoe 3ananue 1.2. JInHeHHbIC U BETBALIUECS aJITOPUTMBL.

JInnelinble anroputMsl. BeTsiienus. Y cinoBusl.

[lenb: 03HAKOMHUTHCS C JIMHEWHBIMU U BETBSIIIUMHUCS aJTOPUTMaMH, MOJYYUTh YMEHHS JJIs BBITTOJHCHHS
JalbHEHIINX JTa00paTOPHBIX 3aJaHHM, U3YYUTh IPHUEMbl IPUMEHEHHUS aITOPUTMOB JIJISl pa3IUYHbBIX 3a/1a4.
3ananue:

3ananue BeimonHsercs B Colab winu aHamoruyHoON cucteme

Hcnons3yiiTe npeniokeHHbIA HA00p JaHHBIX.

1. OTKpoiiTe 6JIOKHOT ¢ IPUMEPOM IO JAHHOH TeMe.

2. BeimonHuTe 3a1aHKE 110 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BBEIBOJEL.

JlaGopatopnoe 3ananue 1.3. Llukianueckue aaropuTmbl.

Huknunueckue anroputmbl. Buasl nukioB. Lukin no komwiekuuu. [ukn no cuetuuky. Luki ¢ npexgycioBuem
u nnoctycinoBueM. O6paboTka MacCUBOB. BrIxo/] U3 LUKIIA.

[{enp: 03HAKOMUTBCS ¢ NUKIMYECKUMH AJITOPUTMAMH, ITOJTYYNUTh YMEHHUS /IS BBIITOJIHEHUS JAIbHEHIINX JIa-
OOpaTOPHBIX 3a/IaHUH, H3YYUTh MPUEMbI IPUMEHEHHSI aITOPUTMOB JJIS1 PA3IUYHBIX 3a7a4.

3ananue:

3ananue BoinosHseTcs B Colab win aHamoruuHon cucreme

Hcnonp3yiiTe npeioKeHHbIH HA00p JaHHbIX.

1. OTKpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 JTAHHOH TeMe.

2. BolnosiHuTe 331aHKE MO AJTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BBEIBOJEL.

Jlaboparopnoe 3ananue 1.4. OyHKIUH U PEKYPCUBHBIC AITOPUTMEI.

ITonstue noanporpammsl. Ilepenaua u Bo3Bpatr mapameTpoB. JIokanbHble U I100aJIbHBIE IEpeMeHHbIE. Pe-
Kypcusl.

[lenb: 03HAKOMHUTHCS C (QYHKIUSMH U PEKYPCUBHBIME QJITOPUTMAMH, TIOTYYUTh YMEHUS JUJIS BHITIOTHCHHUS
JaNbHEHIINX Ta00paTOPHBIX 3aJaHHM, H3yUUTh IPUEMbl IPUMEHEHHS (GYHKIUN U aNTOPUTMOB ISl pa3iny-
HBIX 3a]1a4.

3amanue:

3ananue Beimonasiercs B Colab win aHATOTUIHON CUCTEME

Hcnons3yiiTe npeniokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeME.

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

3. Cnenaiite BbIBOJIBI.

JlaGopaTopnoe 3ananue 2.1. UncTpymenTapuii pa3pabotku Ha s3bike Python.

Brox u BeiBO maHHBIX. Cpena pa3padoTku. Cuctemsl ynpasieHus kogoM. Moaynau. Math, NumPy.

[{enb: 03HAKOMHUTHCS ¢ UHCTPYMEHTaMH pa3paboTKu mporpamMm Ha Python, momyduTs yMeHUs IS BBITION-
HEHUS JaNbHEUIINX JIaOOpaTOPHBIX 3aJlaHUM, U3YUYUTh MPUEMBI pabOTHI ¢ OMOIMOTEKaMH U CpelaMu paspa-
OOTKH.

3amanue:

3ananue Beimonasiercs B Colab wiu aHATIOTUIHON CUCTEME

Hcnons3yiiTe npeniokeHHbI Ha0Op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeMe.

2. BoimonHuTe 3aaHue Mo anropuTMy, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BBIBOEL.

JlaGopaTopnoe 3ananue 2.2. Pabora co cTpykrypamu naHHbix Python.
Cnucku. Koprexu. Cnoapu. [IpeobpazoBanue nanubix. Cpessl. Lukianueckas oOpaboTtka crucka. I'enepa-
TOP CIHCKA.



[{enb: 03HAKOMHUTBCS C U3MEHSIEMBIMU U HEU3MEHSIEMBIMU CTPYKTypaMu JaHHBIX B si3bike Python, momy4urts
YMEHUS JJIs BBITIOJTHEHUS NaTbHEUINX JTa00OpaTOPHBIX 3aaHUM, U3YUUTh MPUEMBI PabOTHI CO CTPYKTYpaMu
JAHHBIX.

3ananue:

3ananue BeinonHserca B Colab unu aHanoruyHou cucteme

Hcnons3yiiTe mpeniokeHHbIH HA0Op JaHHBIX.

1. OTkpoiiTe OIIOKHOT ¢ TPUMEPOM IO TaHHOI TeMe.

2. BeimonHuTe 3a/1aHKE 110 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJEL.

JlaGopaTopHoe 3ananue 2.3. OCHOBBI 00BbEKTHO-OPUEHTUPOBAHHOI'O MporpaMmupoBanus B Python.

[TonsiTe 00BEKTHO-OpUEHTUPOBAHHOTO IporpammupoBanus. Kiacc. O6bexT. MHKkancynsnus, HacienoBa-
Hue u noaumopdusm B Python.

[lenb: 03HAKOMUTBCS € 3JIEMEHTAMU OOBEKTHO-OPUEHTUPOBAHHOIO IIpOrpaMMUpoBaHus Ha sizbike Python,
MOJyYUTh YMEHUS HalUCAaHUs OOBEKTHO-OPHUEHTHUPOBAHHBIX MPOrpaMM, U3YUYUTh IMpHUEMbl pabOThI C Kiac-
camMH 1 00bEKTaMHu.

3aganue:

3ananue Beinonnserca B Colab unu ananoruyHon cucreme

Hcnonb3yiiTe npeioKeHHbIH Ha0op JaHHbBIX.

1. OTkpoiitTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeMe.

2. BeinonHuTe 3a/1aHKe MO aITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnemnaiite BBIBOIEL.

Jlaboparoproe 3ananue 2.4. Python st penienns aHaTUTHYSCKUX 3a71a4.

bubnuorexa Pandas, ananu3 u o6pabotka nanubix. Busyanuzanus B matplotlib u seaborn.

Lenb: o3HaKOMHTBCS ¢ OubIMOTEKaMH B si3bike Python, momyunts ymeHust 00pabOTKH, aHATU3a U BU3YaJIU-
3alluy JAaHHBIX, U3YYUTh IIPUEMBbI pabOThI ¢ OUOIMOTEKaMHU.

3ananue:

3ananue BoinosHsAeTcs B Colab win aHanoruuHol cucreme

Ucnons3yiiTe npenioxkeHHbI Ha0Op JaHHBIX.

1. OTKpoliTe OJIOKHOT C IPUMEPOM I10 JAHHOU TEMeE.

2. BeimonHuTe 3a/1aHKe M0 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJIBI.

Kpumepuu oyenusanus (015 xasxcoozo 3ad0anus):

9-10 6. — 3aaHMe PELICHO B MOJHOM 00bEME, CAaMOCTOSITEIbHO BHIOPAHBI BEpPHbIE MHCTPYMEHTAIbHbBIE Me-
TOJIBI M OMOIMOTEKH, COCTABIICH KOPPEKTHBIN MPOTPaMMHBIN KOJI, BBIIIOJIHEHHE KOJIa MMPOU30ILIO0 O3 OIIu-
OOK M IMMOJTy4YeH 3aJaHHBINA pe3ybTaT, OTYET O()OPMIIEH BEPHO U MIPEJOCTABIEH HA MIPOBEPKY B YCTAHOBIICH-
HBIA CPOK, 0OydaroUHiicss BEPHO OTBEYAET HA BOMPOCHI MO 33JaHUI0, JEMOHCTPHPYET HAIMYHE TITYyOOKHX
MCUEPIBIBAIOIINX / TBEPIBIX U JOCTATOUHO MOJHBIX 3HAHUM;

5-8 0. — 3aaHKe pemIeHo B MOJHOM 00BeMe C HEOOIBIIUMH IOTPEIIHOCTIMH, CAMOCTOSITEIbHO BBIOPAHBI
BEpHbIE MHCTPYMEHTAIbHbIE METO/Ibl U OUOIMOTEKH, COCTABIEH KOPPEKTHBIM MPOrpaMMHBIN KOJI, BBINOJIHE-
HHUE KO/1a MPOU30ILI0 Oe3 omHMOOK U MOydeH 3alaHHbIN pe3ysbTaT, OT4eT 0(pOpMIICH BEPHO U MPEIOCTaB-
JIeH Ha MIPOBEPKY B YCTAHOBJIEHHBIN CPOK WJIM C JOMYCTUMBIM OINO3JaHHEM, 00yJaroluiicst OTBeYaeT Ha BO-
MPOCHI 0 33JaHUI0 BEPHO, HO C OTAEITHHBIMHU MOTPEIIHOCTSAMHU U OIIMOKaMH, YBEPEHHO HCIIPaBICHHBIMHU
10CJIe JOTIOJHUTEIBHBIX BOIIPOCOB;

2-4 6. — 3a/1aHUE PEUICHO YAaCTHYHO, YACTUYHO BHIOPAHBI BEPHBIE MHCTPYMEHTAJIBHBIE METOMBI M MPHEMbI
peleHsl, IpeACTaBICH He3aBEePIICHHBIH WIN COepKalluii HEKOTOPbIE OIIMOKH MPOrpaMMHBIN KO/, OTYET
o(opMIIeH YaCTHYHO BEPHO M MPEJOCTABJICH HA MPOBEPKY C JOMYyCTUMBIM OMO3JaHUEM, O0YJaIONIHICs OT-
BEYAeT Ha BOMPOCHI MO 3aJaHHI0 YACTUYHO BEPHO, JEMOHCTPUPYS HEKOTOPYIO HETOUHOCTh OTBETOB Ha J0-
TIOJTHUTEJBHBIE U HABOSIIINE BOMPOCHI;

0-1 6. — 3a1aHUe HE PELICHO UM PEIEHO YaCTUYHO, YACTUYHO BBIOpAaHBI HEOOXOIMMbIE HHCTPYMEHTAIbHbIE
METOBI ¥ IPHEMBI PEIICHUs, TPOTPAMMHBIN KOJI HE MPEJICTABIICH MM COACPKUT TPyOble OIIMOKH, OTYET He
oopmIieH, OTUET HE CllaH Ha MPOBEPKY B JOMYCTHMBIN CPOK, 00ydaroluiics oTBe4aeT Ha BOIPOCHI MO 3a-
TaHUIO HE BEPHO.

Maxcumanvhoe Konuuecmeo 6annos 3a nadopamopnvie 3a0anusn — 80 (8 3adanuit no 10 6annos).



3. MeToanyeckue MaTepHuaJibl, ONpeesiloline Npoueaypbl OlleHUBAHUS 3HAHUI, YMEeHHI, HABBIKOB
U (WJIH) ONBITA 1eATEJTbHOCTH, XapAKTEePHU3YIOIIMX 3TAaNbl (JOPMHUPOBAHUSA KOMNETEHIH

[Ipouenypsl olleHMBaHMSI BKJIIOYAIOT B €051 TEKYIIUH KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTALHIO.
Texkyuiuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJIUTCS C MCIOJIB30BAHUEM OIICHOYHBIX CPEJCTB, MPEICTABIICH-
HBIX B II. 2 JaHHOT'O IMPUIIOKCHUA. PGSYJ'IBTaTI)I TCKYIICTO KOHTPOJIA AOBOAATCA OO CBCACHUA CTYACHTOB 10
MIPOMEKYTOYHOM aTTECTAIIHH.

IIpoMexyTOUHAS ATTECTALMSA IPOBOTUTCS B opMe 3adeTa.
3aueT NPOBOJUTCS MO PACMIUCAHUIO MPOMEKYTOYHOU arTecTanuu. KonnmuecTBo BOMPOCOB B 3a4€THOM 3a]1a-
HUU — 2 (OJIMH TEOPETHUECKUI BOIIPOC M OJTHO IPAKTUKO-OPUEHTHPOBAaHHOE 3a/1anne). OObsBICHUE PE3yIib-
TaTOB MPOU3BOAUTCA B JICHb 3a4eTa. Pe3ybTaThl aTTecTalu 3aHOCITCS B 3a4€THYIO BEJOMOCTh M 3a4E€THYIO
KHWXKKY cTyneHTa. CTyIeHTbl, HE IPOIIEIIINE IPOMEXYTOUHYIO aTTECTALINIO IO TPapUKy CECCUH, TOJKHBI
JTUKBUIMPOBATH 33J0KEHHOCTh B YCTAHOBJICHHOM TOPSIKE.



[Tpunoxenue 2

METOANYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCIIUITJINHBI

VY4eOHBIM IJIaHOM HPETyCMOTPEHBI CIICAYIONINE BUIBI 3aHATHIA:

- 1abopaTOpHbIE 3aHATHUSI.

B xozne nmabopaTopHBIX 3aHATHI yrITyOISIOTCS M 3aKPEIUISIOTCS 3HAHUS CTYICHTOB I10 PSIYy BOIPOCOB, pas-
BUBAIOTCS HABBIKHU MPAKTHUECKOW PaOOTHI.

[Tpu moxroToBKe K 1a00PaTOPHBIM 3aHATHAM KXKIbII CTYACHT JOJDKECH:

— U3YYHUTh PEKOMEH/IOBAHHYIO YUEOHYIO JIUTEPATYPY;

— ITOJITOTOBHUTH OTBETHI HA BCE BOIPOCHI IO M3y4aeMOl TeMe.

B mpornecce moaroToBku K 1a00paTOPHBIM 3aHATUSM CTYACHTBI MOTYT BOCIIOJIb30BAaThCSI KOHCYJIbTALUAMU
IpernoaaBaTes.

Bomnpocel, He paccMOTpeHHbIE Ha Ta00PAaTOPHBIX 3aHATHUSAX, JOJDKHBI OBITh N3yYEHBI CTYJICHTaMU B XOJIE ca-
MOCTOSITETIbHOM paboThl. KOHTposIb camocTosITenbHON paboThl CTYACHTOB HaJl y4eOHOU MpOrpaMMoi Kypca
OCYILIECTBIISICTCS B XO/I€ 3aHATUH METOAOM TECTa U BBHIMOJIHEHUS J1a00opaToOpHBIX 3aaHuil. B xone camocTo-
ATENFHON PaOOTHl KaXKAbIH CTYJIEHT 00sS3aH MPOYMUTATh OCHOBHYIO M 110 BO3MOXKHOCTH JOHOJHUTEIBHYIO
JUTEpaTypy MO U3Y4aeMOU TeMe, BBIJICIUTh HEMOHSATHBIE TEPMUHBI, HANTH UX 3HAYEHUE B SHIUKIONEINYE-
CKHX CJIOBapsX.

CTyIeHT J0JDKEH TOTOBUTHCS K MPEACTOSIIEMY J1a00paTOPHOMY 3aHSTHIO TI0 BCEM 00O3HAYEHHBIM B pado-
4ell mporpaMMe TUCIUILUTMHBI BOIIPOCAM.

Jlist MOATOTOBKU K 3aHATHAM, TEKYIIEMY KOHTPOJIIO U MPOMEXYTOYHON aTTECTalluU CTYAEHTHI MOTYT BOC-
M0JIB30BAThCS 3JIEKTPOHHO-OMOINOTEYHBIMHI CUCTeMaMu. Taxoke oOydaromiecss MOTYT B3ATh Ha JIOM HE0O-
XOAMMYIO JINTEPATypy Ha aOOHEMEHTE YHHUBEPCUTETCKON OMOIMOTEKM WIIM BOCIIOJIB30BATHCS YUTAIBLHBIMU
3aamu.
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