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KADE/IPA NHpopMaLMOHHBIX CHCTEM H IPUKJIAAHON HH(pOpMATUKHI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 6 (3.2)
Kypce>) Uroro
Henens 16
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

Meroauyeckuii COBET: K.3.H., moueHT O.B. Auapeesa



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

OIIK-5. CnocodeH HCHOJIb30BATH COBpPeMEHHbIe HH(OPMALMOHHBbIE TEXHOJOIMM M MPOrpaMMHBbIEe CPeICTBA NPH pelleHHH
npogecCHOHAILHBIX 32124

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 6 4 OIK-5
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 6 4 OIIK-6
| mabopaTopHbIX 3aiaHui ¢ ucnons3oBanueM Python, Jupyter Notebook mm 3aHATHSA OIIK-5
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. 6 4
. 3aHATUS 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. [lepenaya u Bo3Bpar napameTpoB. JIokaibHbIe U JlaboparopHbie 6 4 OIIK-6
’ mobanbHeIe  TiepeMeHHble. Pexypcus. Brimonnenne mabopaTOpHBIX 3aHATHUSA OIIK-5
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 6 38
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
JlaGoparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
Y JlaGopatopHbie OIIK-6
2.1 |Bson u BeiBox manHBIX. Cpena pa3pabotku. CHCTEMBI yIIpaBIEHHUS KOIOM. 6 4
o 3aHATHUS OIIK-5
Monynu. Math, NumPy. Beimonanenne nabopaTopHbIX 3amaHuil €
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
29 JlaGoparopnas padora 2.2. Pabora co cTpykrypamu faHHbIX Python. JlaboparopHsie 6 4 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. JlaGopatopHbie 6 4 OIIK-6
’ OObexr. MHkancynsiuus, HacnenoBaHue u noiaumopdusm B Python. 3aHATHSA 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 JlaGopatopHbie 6 4 OIIK-6
*" |matplotlib u seaborn. BsmonHeHHe Ta0OpaTOPHBIX 3aJaHHil ¢ 3aHATHSA OIIK-5
ucnons3oBanneM Python, Jupyter Notebook mm Colab.
Tema. OcHoBBI Web-pa3paboTku. CamocTosiTenbHas OIIK-6
2.5 6 38
Ocobennoctu web-pa3paboTku ¢ ucrnons3oBanueM Python. pabora OIIK-5
o OIIK-6
2.6 |IloaroroBka K MpOMEKyTOYHOM aTTeCTalluU 3ayer 6 0 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

[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.




1. Onmucanue mnokasarTejeil W KpPUTepHeB OLECHUBAHUS KOMIIETCHIMIA

®OH/JI OHEHOYHbBIX CPEACTB

(opmupoBanus, onUcaHue MIKAJ OLleHHMBAHUS

1.1. Tloka3aTenu U KpUTEPUU OLIECHUBAHUSI KOMIIETEHLIMM:

Ipnioxenne 1

Ha PasIHYHbIX JTamax HuXx

3VH, cocraBisromnme
KOMIIETEHIIUIO

ITokazarenu
OILICHUBAaHU

Kpurepuu
OLICHMBaHUSA

CpencrBa
OLICHUBAHMS

OIIK-5: CriocobeH ucrons30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOIOTHN U IPOTPAMMHBIE CPEACTBA TP PEIICHIH
podeCCHOHANTBHBIX 3a]1a4

3HaTh: aNMrOpUTMBl OOpPAaOOTKM | 3HAET TOHATHS  AITOPUTM, | TOJTHOTA u | Bompocsr k 3agery (1-36),
JaHHBIX mporpamma, MIEpEMEHHBIE, | COIEPKATEIBPHOCTh OTBETA tect (1-10),
THUIIBI JAHHBIX yMeHHe TNPHBOIUTE | 136 0naTOpHBIE 3A0aHNS

FpHMEpHL (1.1-1.4,2.1-2.4)
YMeTb: CTPOUTH aITOPUTMBI | CTPOUT JUHEHHBIE | TOIHOTA u | Bompock k 3agery (1-36),
JUI  pEIICHHS TPHUKIATHBIX | aJTOPUTMBI, IUKJIMYECKHUE | COEpPKATETBPHOCTh OTBETA tect (1-10),
3a7a4 AJITOPUTMEI yMEHHe TPUBOMTD | 1aGonaTOpHbIE 3aaHUS

TIPHMEPEL (1.1-1.4,2.1-2.4)

yMeHHE CaMOCTOSITENIFHO

HaXOJIUTh pelieHue

MOCTaBJIEHHBIX 3a]a4
Bnanerts: MPAaKTUICCKUMU | pa3pabaThIBacT MOJHOTA u | Bompocsr k 3auety (1-36),
HaBBIKAMH OOpabOTKM JaHHBIX | IMOANPOTPAaMMBI, HCIIOJIB3YET | COJEPIKATEIbHOCTh OTBETA tect (1-10),
ULt pemeHust 3aja4 | JOKIbHBIE W  TJIOOAJIBHBIE | YMEHHE NPHBOIUTE | 1aGonaTopHbIE 3a0aHNS
podecCHOHATBHON TIepeMEHHbIE, PEKYPCHIO MpUMEpHI (1.1-1.4,2.1-2.4)
JeSITEIIHOCTH yMeHHe CaMOCTOSITETIHHO

HaxOJHUTh pemieHne

IIOCTABJICHHBIX 3aJ1a4

OIIK-6: CriocoOeH MOHNMATh IPHHIUIIBI pa0OTHI COBPEMEHHBIX WH(POPMAMOHHBIX TEXHOJIOTHH U UCTIONB30BaTh UX IS
pelIeHHUs 33134 TPoQecCHOHATIBHON NS TeIbHOCTH

3HaTh: OCHOBBI | 3HACT TIOHATHA OOBEKTHO- | TIOJHOTA u | Bompocs k 3agery (1-36),
MIPOTPaMMHPOBAHNUS OpPHEHTHPOBAHHOTO COJICPIKaTENbHOCTh OTBETA tect (1-10),
MIPOrpaMMHUPOBAHUS yMeHHe MPHBOMUTE | 1aGonaTopHbIE 3aaHNS

TPHMEPE! (1.1-1.4,2.1-2.4)
YMmeTs: HCIOJIb30BaTh | HUCIOJIB3YET cpeny | IOJIHOTa n | Bonpocs! k 3auery (1-36),
MH(QOPMAIMOHHBIE TEXHOJIOTHH | pa3paboTKH, CHCTEMY | COACP)KaTEIbHOCTh OTBETA tect (1-10),
TSt pemeHust 3aja4 | ympaBJICHUS KOJOM yMEHHE TPUBOMMTE | 1aGonaTopHBIE 3aaHUS
poeccCHoOHaTBFHON TIPUMEPEI (1.1-1.4,2.1-2.4)
JeSITENIbHOCTH YMEHHE  CaMOCTOSATENILHO

HaXOJIMTh pelieHue

TIOCTABJICHHBIX 33/1a4
Brnaners: NPAaKTHYECKUMH | BBIMOJHSET aHaIM3 U | MOJHOTa u | Bonpocsl k 3auery (1-36),
HaBBIKAMH TIPOTPaMMHpPOBaHMs | 00pabOTKY  JaHHBIX,  HX | COJCPIKATEIbHOCTh OTBETA tect (1-10),
npu penieHun 3aja4y | BU3yaJHM3aLUIO yMeHHe NPHBOIUTE | 1360naTOpHBIE 3aaHNS
podecCHOHATBHON MIpUMEpPHI (1.1-1.4,2.1-2.4)
JeITEIILHOCTH YMEHHE  CaMOCTOSTEIIFHO

HaXOJUTh pemieHne

ITOCTABJICHHBIX 3a1a4

1.2 IIIxaib! OlleHUBAHUS:
Texkymuili KOHTPOJIb yCIIEBAEMOCTH MU NPOMEXKYTOUHAsS

0ayuIbHO-pEeUTHHTOBOM cucTeMbl B 100-0ayuibHOM mIKae.

50-100 G6amoB (3a4TeHO);

0-49 Gannos (He 3a4TEHO).

arTecTanusa OCYHICCTBIIACTCA B paMKax HaKOITUTEIHbHOM

2. TunoBbie KOHTPOJIbHBIE 32/IaHNA WIH HHbIE MAaTePHAJIbl, He00OX0ANMBbIe /I8 OLeHKH 3HAHWU, YMEeHMii, HABBIKOB
U (WIH) ONbITA JAEATEJIBHOCTH, XAPAKTEPU3YIOIIMX JTanbl (OPMHPOBAHHS KOMIETCHIMII B mpoLecce OCBOCHHSA

o0pa3oBaTeJbHON NPOrpaMMbI

Bonpocsl k 3auerty




[TonsiTHe anropuT™Ma, IPOrpaMMBI.
ITepemenHsle.

TuIel JaHHBIX.

Crpoku.

Maccusgl.

BBoj 1 BEIBOI.

JIuneiitHble aIrOpUTMBL.
BeTBnenus.

YcaoBus.

0N LR L~

—_—
o

[uknudeckue alnropuTMBL.
11. Buas! nuKIIOB.
12. TIuKJa MO KOJIEKIIUH.
13. [uki mo c4eT4yuKy.
14. Iukna ¢ mpeayclnoBUEM U IOCTYCIOBHEM.
15. OO6paboTka MacCHBOB.
16. Beixoa u3 nuxia.
17. TloHATHe mOAIPOrpaMMBI.
18. TIlepenauya u BO3BpaT nmapameTpoB.
19. JlokanbHBIE U TII00aTBHEIC TIEPEMEHHEIC.
20. Pekypcus.
21. BBox ¥ BBIBOJ JAaHHBIX.
22. Cpena pa3pabOTKH.
23. Cucremsl yIIpaBiIeHUs KOIOM.
24. Monuynu.
25. Cnucku.
26. Koprexu.
27. CnoBapu.
28. IlIpeobOpa3oBaHne CTPYKTYp HaHHBIX.
29. Cpessl.
30. Huknmueckast o6paboTKa CIHCKa.
31. Teneparop crmcka.
32. Tlonarue 0OBEKTHO-OPHEHTHPOBAHHOTO MIPOTPAMMUPOBAHIS.
33. Kimacc. O0BexT.
34. Wukancynsiws, HachenoBaHue 1 noaumopdusm B Python.
35. bubnuoreka Pandas, aHamu3 1 00paOOTKa JaHHBIX.
36. Busyanu3saius B matplotlib u seaborn.
3auemnoe 3adanue 6KIOUAem 06a 60NPOCA — OO0UH MeEOPemMuUUecKuii 60npPoc U O00HO HNPAKMUKO-

OpueHmupoanHoe 3a0anue U3 Yucia NPUEEOCHHbIX HUIICE 1ADOPAMOPHBIX 3a0aHUl.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3a4TeHO») — HM3JIOKEHHBIN MaTepHall (PaKTHIECKH BEpEH, HAIMYHE TITYOOKMX HCUEPITBIBAIOIIIX
3HaHUHA B 00BbEMe MPOUACHHON NMPOrpaMMBbl TUCHHUIUIMHEL B COOTBETCTBHH C IIOCTaBJICHHBIMH IIPOIPaMMOil Kypca LeNsIMH H
3a1a4aMy OOy4YeHUs; NpaBUIIbHbIC, YBEPEHHBIC NSHCTBUS MO0 NPUMEHEHHMIO ITOJYYCHHBIX 3HAHUH Ha IPAKTHKE, IPaMOTHOE U
JIOTHYECKH CTPOMHOE M3JIOKEHUE Marepuaja IMpH OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOMOJHUTEIbHOU
JIUTEPATypol; HAIW4YUE TBEPABIX W JOCTATOYHO TMOJHBIX 3HAHWA B O0BEME MPOWIEHHOW NPOTrpaMMbl JUCIMILIUHBI B
COOTBCTCTBHU C LCIAMH 06yquI/I${, IpaBUJIbHBIC ﬂeﬁCTBHﬂ Mo MPUMEHCHHIO 3HAaHUM Ha IMMPaKTUKE, YC€TKOC H3JIOKCHHUC
MaTepuana, JOMYCKAIOTCS OTHAENIbHBIE JIOTHYECKHE W CTHIMCTHYECKHE MOTPEUIHOCTH, OOYYaroIIUHCs YCBOMJ OCHOBHYIO
JIUTEPaTypy, PEKOMEHJOBaHHYIO B paboueil mporpamMMe AWCHIMIUIMHBI, HAJIMYWE TBEPJbIX 3HAHUN B 00BbEME MPOIIEHHOTO
Kypca B COOTBETCTBHUH C LIEISIMHU 00yUESHHUs1, U3JI0)KEHHE OTBETOB C OTAEIBbHBIMH OIIMOKaMH, YBEPEHHO HUCIIPABICHHBIMH MOCIIE
JIOTIOJTHUTEJBHBIX BOITPOCOB; ITPABIIILHBIE B IIETIOM JEHCTBHS 110 TPUMEHEHHIO 3HAHWI Ha ITPAKTHKE;

- 0-49 GanmnoB («HE 3a4TEHO») — OTBETHI HE CBA3AHBI C BOIPOCAMH, HAIMYME IPyOBIX OMIMOOK B OTBETE, HETOHUMAaHHE
CYIIIHOCTH H3JIaraéMoro BONpPOCA, HEYMEHHE NMPHMEHSATh 3HAHUS Ha IPaKTHKE, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha
JOTIOJTHATEIbHBIC ¥ HABOSIINE BOIIPOCHI.

Tecr
1. CrpyxTypupoBaHue Mporpammsl B s36ike Python ocymectsisercs
a. C momomipo omepaTopHBIX ckoOok begin ... end
b.  C nomomuipto 3HaKoB { }
c. C nomompo 0TCTYNOB
d. C nomouibsro TadIuL
2. B pesynbrare BhImonHeHHs Koaa [x**2 for x in range(5)] Oyxer co3naH:
a. Cnucok xBagpatoB uucen ot 0 go 4
b. Koptex



c. Bosnukner ommbOka
d. ®ynxums uHTEpBaIa
3. B s3pike Python dyHkums Moxxer ObITh IepeaHa B Ka4ecTBE IapaMeTpa Apyroi GyHKIun
a. Tosbko B Buze lambda-BeipaxkeHust
b. [a moxeT
c. Her ne moxer
d. ®ysxuwmii B Python He cymecTByeT
4. Tuximdeckue anropuTMBI peann3yioTcs B Python ¢ moMombio KoHCTpyKITHi
a. if...elif... else
b. def
c. define...
d. for...in... uwhile ...
5. bubaunoteka Seaborn nmpenHasHaveHa IS
a. OOpaboTKU TaOIUYHBIX JAHHBIX
b. Busyamuzaunu JaHHBIX
c. Web-pa3paboTku
d. Pabothl ¢ cucteMHBIME (DaiimaMu
6. Kouctpyxmmii if ... elif ... else mpenqnaszHauena B Python mns peammzammn
a. llurximyeckux anropuTMoB
b. BeTBfmmuxcs alropuTMOB
c. JIMHEWHBIX aJrOPUTMOB
d. AHaIMTHYECKHX alrOPUTMOB
7. Bripaxenue ‘IIPUBET’[::-1] BergacT
a. [IPUBET

b. T
c. IIPUBE
d. TEBUPII
8. Beenen cinoBaps d = {‘Poctor’:’P®’, ‘[lapmx':’Dpannus’}. UTOOH MOIydnTh CTpaHy, Iie pacmonaraercs [lapmk HyKHO
HCIIONIb30BATh!
a. d[‘Tapmx’]
b. Iapmx[0]

c. d[1]
d. find(‘Hapmx’, d)

9. bubauoteka Python, mo3sosiorias 3¢ GpekTHBHO 00padaTHIBATh M AHATTU3UPOBATH JaHHBIC B TAOIMYHON hopme
a. MatPlotLib

b. SeaBomn
c. Math
d. Pandas

10. Pekypcus 310
a. TpHeM, IPU KOTOPOM (YHKIIHS BBI3BIBACT caMy ceOs
b. crmenuanbHBIN THN JaHHBIX
C. BapHaHT MaccuBa
d. KomaHzaa BeIBOAA WHPOPMALIUU

Kpumepuu oyenusanusi:

Iyt ogHOTO 00yJaromerocst GOpMHUPYETCsl BApUAHT, copeprkariuii 10 BOpocos.
17-20 6annoB — tect npoitaen Ha 85-100 %;

7-16 6amnoB — TecT mpoiineH Ha 35-84 %;

0-6 OaIOB — TECT MPO¥iIcH HAa MEeHee, YyeM 35 %.

Maxcumanvnoe konruvecmeo o6annoe 3a mecm — 20.

JlaGopaTopHbIe 3aiaHusA

JlabopaToproe 3amanue 1.1. ATTOPUTMEL U CTPYKTYPHI JaHHBIX.

[onstne anroputma, nporpammel. Ilepemennsie. Tumbl nanapx. Ctpoku. MaccuBsl. Beog u BeBoa. [IpuMmenenue
AITOPUTMUYECKOTO MBIIUICHUS K PEIICHUIO 3a/1a4.

Ilenb: O3HAKOMHUTBCSA C IEPEMEHHBIMH, THIIAMH U CTPYKTYPaMH JAHHBIX, IOJIYYHTb YMEHHsS JUIS BBITOJIHECHHUS
JanbHEHIINX Ta00paTOPHBIX 3aJaHUH, U3Y4IHUTh IIPUEMbI BBOJIA U BBIBOJIA.

3amanus:

3ananue BoinosHseTcs B Colab uinu aHanoruuHou cucreme

Hcnonp3yiiTe npeioKeHHbIH HA00p TaHHBIX.

1. OTkpoliTe OI0KHOT C IPUMEPOM 110 TAHHOU TeMe.

2. BeInosnHUTE 33/1aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BBIBOABL.



Jlabopatoproe 3amanue 1.2. JInHEHHBIC U BETBSIIUCCS aIrOPUTMBI.
JIuneiinsle anroputmsel. Bersnenusd. Ycnosusi.
Lenb: 03HAKOMUTHCS € JIMHEWHBIMH U BETBSIIMMHUCS aJITOPUTMaMH, MTOJYYUTh YMEHUsI ISl BBIIIOJIHEHUS TAJIbHEUIIINX

J'Ia60paT0pHI)IX 3a[[aHHﬁ, HU3Yy4YUTh NPUCMBbI IIPUMCHCHUSA AJITOPUTMOB IS PA3JIMYHBIX 3a/1a4.

3amanus:

3amanne Beimonagercs B Colab mim aHaiormauoi cucreMe
Hcnonp3yiiTe npemioKeHHbII Ha00p TaHHBIX.

1. OTKpoiiTe 6GIOKHOT ¢ IPUMEPOM IO JAHHOU TEMe.

2. BeimonHUTE 3aMaHIE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. ChemaiiTe BBIBOBL.

Jlabopatoproe 3amanue 1.3. [{ukinyeckue aropuTMBI.
Huknuueckue anroput™mbl. Buaesl nuknos. Hukn no komnexkumu. Hukn mo cuetumky. Lukn ¢ mpemycnoBuemM u

moctycioBreM. O0paboTka MacCHBOB. BBIxo 1 U3 1uKIa.

HeJ'II)Z O3HAKOMUTBHCA C NUKIWYCCKUMU aAJITOpUTMaMM, T[OJYUYUTbL YMCHUSA [Jid BbBIIIOJHCHUA HaﬂBHeﬁmHX

na60paTopr,1x 3a}.'[aHPIﬁ, HU3Yy4YUTh NPUEMBI IPUMCHCHUS AJITOPUTMOB [JI1 PA3JIMYHBIX 3a/1a4.

SamaHus:

3ananue BemmonHsAeTcs B Colab nnm aHanorudHo# cucreme
Hcnonp3yiiTe npemioKeHHbI Ha0op TaHHBIX.

1. OTKpoiiTe 6GIOKHOT ¢ IPUMEPOM IO JAHHOU TEMe.

2. BeInonHUTE 33/1aHKE TI0 ATOPUTMY, yKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJBI.

JlaGoparopnoe 3aianue 1.4. DyHKIMU U PEKypCHBHBIE aJITOPUTMBI.
[MonsiTre moxnporpammel. [lepenaya u Bo3BpaT napamerpoB. JIokanpHbIe U TI00aNbHBIE IepeMeHHbIe. Pexypcust.
Lenp: O3HAKOMUTBCS C QYHKIMAMH M PEKYPCHUBHBIMH QJITOPUTMAMHM, MOIYYUTb YMEHHS JUI BBITOJHEHHS

Z[aﬂbHeﬁIHPIX na6opaTopH1,1x BaﬂaHHﬁ, HU3Yy4YUTb NIPUCMBI IPUMCHCHUA (1)yHKIII/II71 1 AJITOPUTMOB UIA pA3JIMYHBIX 3a/1a4.

SagaHus:

3ananue BemmonHsAeTcs B Colab nnm aHanoruaHo# cucreme
Hcnonp3yiiTe npemioKeHHbII Ha0op TaHHBIX.

1. OTKpoiiTe 6GIOKHOT ¢ IPUMEPOM IO JAHHOU TeMe.

2. BeInoTHUTE 33/1aHKE TI0 ATOPUTMY, yKa3aHHOMY B OJIOKHOTE.
3. ChemaiiTe BBIBOJBL.

Jlabopatoproe 3amanue 2.1. MHcTpyMeHTapHii pa3paboTKu Ha si3bike Python.
BBox u BeiBoa ganHbIX. Cpena pa3padotku. CUCTeMBbI yIpaBieHus: kogoM. Momaynu. Math, NumPy.
Ilenb: O3HAKOMHUTBCS C MHCTPYMCHTaMH pPa3pabOTKu mporpamM Ha Python, Monmy4wTh yMEHHS IUIsl BBIMOJHCHHS

JabHENIINX 1Ta00paTOPHBIX 3aJaHuil, U3YYHUTh ITPUEMBI Pa0OTHI ¢ OMOIMOTEKaMH U CpeZiaMu pa3paboTKy.

CIIMCKa.

3anaHus:

3ananue BeimonHsAeTcs B Colab mmn aHamorn4aHoi cucreme
Hcnonp3yiiTe npemioKeHHbIH Ha00p TaHHBIX.

1. OTKpoiiTe OGIOKHOT ¢ IPUMEPOM TIO JAHHOU TeMe.

2. BeimonHUTE 3aMaHRE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaemaiiTe BBIBOJIBL.

JlaGoparopnoe 3aianue 2.2. Pabota co ctpykrypamu aaHHbix Python.
Croucku. Koprexu. Cnosapu. IlpeoOpazoBanne manHbix. Cpesbl. llukiamdeckass oOpaborka crucka. ['eneparop

Hem,: O3HAKOMUTBHCA ¢ UIBMCHACMBIMU U HEU3MCHACMBIMU CTPYKTYpaMH JaHHBIX B A3BIKC Python, MOJYYUTh YMCHUA

JUISL BBITIOJTHEHUS! TATbHEHIIINX JTAOOPATOPHBIX 3aJIJaHNH, U3YYHUTh MIPUEMBI pabOoThI CO CTPYKTYypaMu JIaHHBIX.

3amaHus:

3ananue BemonHsAeTcs B Colab mmn aHanorn4aHoi cucreme
Hcnonp3yiiTe npemioKeHHbIH Ha00p TaHHBIX.

1. OTKpoiiTe OGIOKHOT ¢ IPUMEPOM IO JAHHOU TeMe.

2. BeimonHWTE 3a1aHRe TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. ChemaiiTe BBIBOJIBL.

Jlaboparopuoe 3ananue 2.3. OCHOBBI 0O BEKTHO-OPUEHTUPOBAHHOT'O ITporpaMmmupoBanus B Python.
[lonsiTne 0O0BEKTHO-OPHUEHTHPOBAHHOTO mporpammupoBanusi. Kimacc. OOvexr. VHKamcymamus, HaclIeJOBaHUE H

nonumopdusm B Python.

Lenp: 03HAKOMUTBCS C DIIEMEHTaMU 00BbEKTHO-OPUEHTUPOBAHHOTO MPOrpaMMHUpPOBaHus Ha si3bike Python, moiyunTs

YMCHUS HAallUCAHUSA OG’LCKTHO—OpI/IeHTI/IpOBaHHLIX naporpamm, U3y4uThb MPUEMbl pa6OTLI C KJIacCaMH M 00bEKTaMH.

3amaHus:
3ananue BeimosHsAeTcs B Colab unm aHanoruuHo# cucreme
Hcnonp3yiiTe npemioKeHHbII Ha0op TaHHBIX.



1. OTkpoliTe OJIOKHOT C IPUMEPOM 110 ITAHHOU TeMe.
2. BeInonHUTE 33/1aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOABL.

JlabopaToproe 3amanue 2.4. Python st pemenns aHaTUTHIESCKAX 3a/1a4.

Bbubmmoteka Pandas, ananu3 u 06padoTka qanHEIX. Busyanmsanus B matplotlib u seaborn.

Lenp: o3HAKOMUTHCS ¢ OMOMMOTEKaMu B si3bike Python, momyunTs ymMeHHS 00paOOTKH, aHaNHM3a W BU3yaTU3aIlHH
JAHHBIX, U3YYHUTh IPHUEMBI paboTHI ¢ OHOIMOTeKaMU.

3amanus:

3amanne Bermonagercs B Colab mim aHaornaHoi cucreMe

Hcnonp3yiiTe NMpeaioKeHHbI HA00p TaHHbIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM IO JAHHOU TeMe.

2. BeInoiHUTE 33/1aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BBIBOABIL.

Kpumepuu oyenusanus (015 xasxcooeo 3a0anus):

9-10 6ayuTOB — 3aJaHUE PEILICHO B ITOJIHOM 00bEeMe, CAMOCTOSTENHFHO BEIOPaHBI BEPHBIC HHCTPYMEHTAIBHBIE METOIBI H
OUOJIMOTEKH, COCTABIICH KOPPEKTHBIA MPOrpaMMHBIA KO, BBIMOJHEHHE KOJa MPOM30IUI0 0e3 OIIHOOK M TONyYeH 3aJaHHBIH
pe3ynbTaT, 0T4eT 0hOPMIICH BEPHO U NPEIOCTABICH Ha MPOBEPKY B YCTAHOBJICHHBIN CPOK, OOYJAIOIIMICS BEPHO OTBEYaeT Ha
BOITPOCHI 110 33/IaHUIO, IEMOHCTPHUPYET HATMYHE ITyOOKHX MCUEPIIBIBAIOIINX / TBEPABIX M IOCTaTOYHO IIOJTHBIX 3HAHHI;

5-8 GamnoB — 3amaHHE PEHICHO B TOJHOM O0OBeMe C HEOONBIINMH IOTPEIIHOCTSIMH, CAMOCTOSTEIHHO BBHIOpAHBI
BEpHBIE WHCTPYMEHTANbHBIE METOJbl W OHOIMOTEKH, COCTAaBJIEH KOPPEKTHBI NpPOrpaMMHBINH KOJ, BBINOJHEHHE KOJa
npousonuto 0e3 OMMOOK W TOJNyuYeH 33/laHHBIA pe3yibTaT, OT4eT O(QOPMIIEH BEPHO M TPENOCTABICH HAa IPOBEPKY B
YCTAHOBJICHHBI CPOK WM C JIOMYCTHMBIM OIO3JaHHEM, OOyYarolIMHCsl OTBEYaeT Ha BONPOCHI IO 3aJaHUI0 BEPHO, HO C
OTAEIBHBIMH MOTPEITHOCTSIMH U OIIMOKaMH, YBEPEHHO HUCIIPABICHHBIMH MOCIIE JIOMOIHUTEIBHBIX BOIIPOCOB;

2-4 Gamna — 3afaHUe PEUIEeHO YacTHYHO, YacTHYHO BBIOpAHBI BEPHBIE MHCTPYMEHTAIBHBIE METOABI M IMPUEMEI
peleHns, NPeNCTaBiIeH HE3aBEepISHHBIH WM COJEp)KAIllMi HEKOTOpble OIIMOKHM INPOTPaMMHBIA KOJ, OT4eT O(OpMIIeH
YaCTHYHO BEPHO M TPEIOCTaBICH HA MPOBEPKY C JOIYCTHMBIM OINO3JaHHEM, OOydaroluiics OTBeYaeT Ha BOIPOCHI IO
3a1aHHI0 YACTHYHO BEPHO, IEMOHCTPUPYS HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOIOJHUTEIbHBIC U HABOSIIHE BOTIPOCHL;

0-1 GamioB — 3aaHUe HE PEIICHO WM PEIICHO YaCTHYHO, YaCTHYHO BHIOPaHBI HEOOXOIMMBIC HHCTPYMEHTAJbHBIC
METOJIbI U TIPUEMBI PEIeHNUs, TPOTPaMMHBIA KOJ] HE MPEICTABIICH WM COAEPIKUT IPyObIe OIIMOKH, OTIeT He 0(OPMIICH, OTYET
HE CJIaH Ha IPOBEPKY B JOIYCTUMBIH CPOK, 00y4arolmuiicss OTBeYaeT Ha BOIPOCHI 110 3aJaHUIO HEe BEPHO.

Makcumanwvnoe Konuuecmeo 6annog 3a navopamopusie 3adanusn — 80 (8 3aoanuii no 10 6annos).

3. MeTtoanuyeckue MaTepHasbl, onpeae/siione NpoueIypbl OlleHUBAHUS 3HAHUIA, YMEHMIl, HABBIKOB M (UJIM)
ONBITA JeATEeJbHOCTH, XapAKTEPH3YIOIIUX 3TANbI (JOpMUPOBAHUS KOMIIETEHIN I

[Tpoueayps! OlleHNBaHMUS BKJIIOYAIOT B ce0s1 TEKYIIHH KOHTPOJIb U MTPOMEXYTOUHYIO aTTeCTalHUIO.

Texkyluii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C UCHOJIB30BAHUEM OLIEHOUHBIX CPEACTB, MPEACTABICHHBIX B II. 2
JAHHOTO MPUJIOKEHUA. Pe3ynbTaThl TEKYLIEr0 KOHTPOIS JOBOASTCS A0 CBEACHHS CTYACHTOB JO IPOMEXYTOUYHON aTTeCTallUu.

IIpome:xyTouHast aTTecTalUs IPOBOANUTCS B (hopMe 3adeTa.

3adyeT MpOBOANTCS IO PACHUCAHHUIO NMPOMEXYTOUHON arrecTtanuu. KonndecTBo BOIIPOCOB B 3a4ETHOM 3aJaHUH — 2
(omnH TeopeTHUYECKHI BOIPOC U OJJHO MPAKTHKO-OPUCHTUPOBAHHOE 3a7aHue). Pe3yapTaThl aTTECTAIlMK 3aHOCSITCSI B BEIOMOCTh
U 3a4eTHYI0 KHIDKKY cryneHta. CTyAeHThl, HE MpOIIeIIIMe MPOMEKYTOYHYIO aTTeCTallMi0 10 Tpaduky, IOIKHBI
JTUKBUIAMPOBATH 33/I0JDKEHHOCTD B YCTAHOBJIEHHOM TOPSIIIKE.



[Tpunoxenue 2
METOJUYECKHUE YKA3AHUA 11O OCBOEHUIO JTUCHUIIJINHbI

Y4eOHBIM IIIaHOM NIPELYCMOTPEHBI JTa00PATOPHBIE 3aHATHS.

B xone mabopaTopHBIX 3aHATHH YTIIyOJSIOTCS M 3aKPEIUIIIOTCS 3HAHWS CTYJEHTOB 110 PSIy BOIPOCOB, Pa3BHUBAIOTCS
HaBBIKH ITPAKTUYECKOI PabOTHI.

ITpn moaroToBKE K 1a00PAaTOPHBIM 3aHATHAM KayKAbIH CTYICHT JIOJDKEH:

— M3Yy4YUTh PEKOMEH/IOBAHHYIO YUEOHYIO JIUTEpaTypy;

— IOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3Yy4aeMOU TEME.

B mporecce moAroToBKM K JIaDOpaTOPHBIM 3aHATHSIM CTYJCHTHI MOTYT BOCHOJIB30BATHCS KOHCYJBTALUSIMU
IpernojaaBaTes.

Bompocsl, He paccMOTpeHHBIE Ha Ja0OpPAaTOPHBIX 3aHATUSAX, JOJDKHBI OBITh H3ydeHbl CTyJEHTAaMH B XOJe
CaMOCTOATENLHOM paboThl. KOHTpONb camocToATeNnbHOI paboThl CTY/IEHTOB OCYIIECTBISIETCS B XOJ€ 3aHSATHH MOCPEACTBOM
TECTUPOBAHUS U BHITOJIHEHHUS 1a00OpaTOPHBIX 3aaHuil. B Xone camocTosTenbHOM paboThl KaXK/Ablid CTYIEHT 00s3aH MPOYNTATh
OCHOBHYIO U 110 BO3MO>KHOCTH JIOMOJIHUTENBHYIO JIUTEPATypy MO U3ydyaeMOH TeMe, BBIACIUTh HEMOHITHbIE TEPMUHBI, HAUTH
VX 3HAYEHHE B SHIUKIONEIUYECKUX CIOBaAPSX.

CTyZeHT NOIDKeH TOTOBUTHCSA K MPEACTOSIIEMY JIadOpaTOpPHOMY 3aHSTHIO NO BceM OOO3HAa4YeHHBIM B paboueit
IporpamMMe JUCHUILIAHBI BOIIPOCAM.

JUis  MOATOTOBKM K 3aHATHAM, TEKYIIEMY KOHTPOIIO M IPOMEXKYTOYHOM AaTTECTAllMM CTYyAEHTBI MOTYT
BOCIIOJIb30BaThCSl NIEKTPOHHO-OMOINOTEYHBIME CHCTEMaMH. Taxoke oOydarommecs MOTYT B3sTh Ha JOM HEOOXOAUMYIO
JIUTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKN HIIH BOCIIOIB30BATHCS YUTATBHBIMU 3AJIAMH.
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