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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: 11.3.H., mpodeccop M./1. Koctornonor



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1

3a7ad.

[Noyuenne mpencTaBIeHNS 00 aNTOPUTMHU3ALNH U IIPOrPaMMHIPOBAaHNY Ha s3bIke Python i pemenust npodeccrHoHaNBHBIX

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

YK-1. CnocodeH ocyuiecTBJIsITh MOMCK, KPUTHUYECKUH aHAIU3 U CHHTe3 MH(OPMALMH, MPUMEHATb CHUCTEMHBIH MOAXO0X JIsI
peuieHUudA NMOCTABJICHHBIX 3a/1a4

OIIK-5. CnocodeH HCHOJIb30BATH COBpPeMEHHbIe HH(OPMALMOHHBbIE TEXHOJOIMM M MPOrpaMMHBbIEe CPeICTBA NPH pelleHHH
npogecCHOHAILHBIX 3a/1a4.

B pe3yabTrare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqamumﬁc;l JOJIZKEH:

3HaTh:

aNTOPUTMBI 00PaOOTKH JaHHBIX (COOTHECEHO ¢ MHAuKaTopoM YK-1.1)
OCHOBBI IpOrpaMMHUpOBaHus (cooTHeceHo ¢ nHAnKaropom OITK-5.1)

Ymern:

CTPOMTH AJITOPUTMBI JUTS PELICHUs TPUKIAIHBIX 3a7a4 (COOTHECEHO ¢ MHAMKaTopoM YK-1.2)
UCIIONIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOQeCcCHOHANbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM

OIIK-5.2)
Buaaners:
MPaKTUYECKHUMHU HaBbIKaMH 0OpaOOTKU JaHHBIX JUISl pEIIeHHs 3a/ad Mpo(ecCHOHANBHON NSSITEIbHOCTH (COOTHECEHO C MHIUKATOPOM
YK-1.3)
MPAaKTUYECKUMHU HaBbIKAMU MPOIPAMMHPOBAHUS MPU PELICHUH 3a7ad MPpopeCCUOHATBHON NEATEIbHOCTH (COOTHECEHO ¢ MHIUKATOPOM
OIIK-5.3)
3. CTPYKTYPA U COAEPKAHUE JUCLHUIIJINHBI
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.
[Tonsitue anroputma, nmporpammsl. [lepemennsie. Tunsl ganHbBIX. CTPOKH. TaGoparopmsie VK-1
1.1 | Maccussl. BBox 1 BbiBoA. IIprMEHEHHE aJrOPUTMHYECKOTO MBILIICHHS K SaAHSTIS 5 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 5 4 YK-1
| mabopaTopHbIX 3aiaHui ¢ ucnons3oBanueM Python, Jupyter Notebook mm 3aHATHSA OIIK-5
Colab.
JlaboparopHas padota 1.3. [{ukiinueckue alropuTMbl.
HKJINYECKUe arOpuT™bl. Busl mukios. LUk o k kupd. Llukor
[{uknuyeckue anrop nibl 1MKII0B. LUK 1o Kosutekiy ukn no JaGopatopHsie VK-1
1.3 | cuerunky. Llukn ¢ npexycinoBueM u nocryciosueM. O6paboTka MacCUBOB. 5 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 5 4 VK-1
’ mobanbHeIe  TiepeMeHHble. Pexypcus. Brimonnenne mabopaTOpHBIX 3aHATHUSA OIIK-5
3aanuii ¢ ucnonszobanueM Python, Jupyter Notebook nnu Colab.
Tema. b .
€Ma. Hasbl IaHHBIX CamMocrosiTeabHast VK-1
1.5 | Tunsl 6a3 manHbIX. TUbl JaHHBIX B 0Oa3ax maHHBIX. CBa3u B 0asax 5 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.
ytho JlaGopatopHbie YK-1
2.1 |Bson u BeiBox manHBIX. Cpena pa3pabotku. CHCTEMBI yIIpaBIEHHUS KOIOM. 5 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 5 4 VK-1
" [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 5 4 VK-1
’ 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 5 4 VYK-1
*" |matplotlib u seaborn. BsmonHeHHe Ta0OpaTOPHBIX 3aJaHHil ¢ 3aHATHSA OIIK-5
ucnons3oBanneM Python, Jupyter Notebook mm Colab.
Tema. OcHoBBI Web-pa3paboTku. CamocTosiTenbHas YK-1
2.5 5 38
Ocobennoctu web-pa3paboTku ¢ ucrnons3oBanueM Python. pabora OIIK-5
2.6 |IloaroroBka K MpOMEKyTOYHOM aTTeCTalluU 3ayer 5 0 grﬁé.l 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.

®OH/JI OHEHOYHBIX CPEJICTB

(opmupoBanus, onucaHue NIKAJ OLEHUBAHUSA

1.1. ITokazaTenu ¥ KpUTEPUH OLIEHUBaHUSI KOMIIETCHIIUH:

IIpnioxenne 1

Onucanue mnoka3zarejleld u KpUTEpUEB OUCHHUBAHUA KOMIIeTEeHIUii Ha Pa3IMYHBIX IJTamax HMX

3VH, cocrasisromnie
KOMIIETEHIIHIO

IToxazarenn
OLICHUBAaHUSI

Kpurepun
OLICHUBaHUS

CpencTsa
OLICHUBaHU

VYK-1: Criocoben OCYIIECTBJIATH IMOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3 U CHHTC3 I/IHq)OpMaIII/II/I, NPUMCHATH CHCTEMHBIM IOJIXO0 IJIs

peUICHUA NOCTABJIC

HHBIX 3a71a4

3HaTh: aNrOPUTMBI O0pabOTKM | 3HAET TMOHATHA  AJNCOPHUTM, | MOJHOTAa W COJepXKaTelIbHOCTH | Bompocs! k 3adery (1-
JIAHHBIX nporpamma, NepeMeHHbIe, | OTBETa 36), tect (1-10),
THUIIBI JJAHHBIX yYMEHHE PUBOANUTD NPUMEPHI naGopaTopHeIe
3amanus (1.1-1.4, 2.1-
2.4)
YMeTh: CTPOUTH AJITOPUTMBI | CTPOUT JIMHEHHBIE | TIONHOTa M COJEpXkKaTeabHOCTh | Bompocs! k 3auety (1-
JUIL  pEIeHWs]  NPHKJIAJHBIX | aJTOPUTMBI, IUKJIMYECKHUE | OTBETa 36), Tect (1-10),
3a1a4 aJIrOPUTMEI YMEHHE MPUBOJAUTEL IPUMEPEI 1aGopaTopHbIe
MEHHE CaMOCTOSATEIIBHO
Y sananus (1.1-1.4, 2.1-
HaXoIUuThb peuICHuC 2.4
MOCTAaBJICHHBIX 3a/1a4 4)
Bnanets: MIPaKTHYECKUMH | pa3pabaTeiBacT MOJIHOTA W CcoJep)kaTelbHOCTh | Bompocs! k 3auery (1-
HaBbIKaMH 0Opa0OTKM MAHHBIX | MOANPOTPAMMBI, HCIOJIB3YET | OTBETa 36), tect (1-10),
JUIS peierus 3a7a4 | JOKaJbHbIE M  IJIOOANbHBIE | YMEHHE IIPUBOJUTH IPUMEPHI TaBGopaTopHEIe
npodeccrnoHanbHOM NIepeMEHHbIE, PEKYPCHIO MEHHE CaMOCTOSATEILHO
pod P » PCKYP Y 3amanus (1.1-1.4, 2.1-
JACATCIBbHOCTHU HaXoIUuThb peuICHUC

IIOCTaBJICHHBIX 3a/1a4

2.4)

OIIK-5: CnocoGeH ucnonb30BaTh COBpeMEHHbIE HH()OPMALMOHHbIE TEXHOJIOTHU M POTPaMMHBIE CPEJICTBA IIPU PEIICHUN
npoecCHOHANBHBIX 3a/1a4

3HaTh: OCHOBBI | 3HACT TOHATHA OOBEKTHO- | TOJHOTA M COJNEpXKaTeldbHOCTH | Bompock! k 3auety (1-
TPOTPaMMHUPOBAHHS OpUEHTHPOBAHHOTO oTBeTa 36), tect (1-10),
MIPOTPaMMHPOBAHUS YMEHHE TIPUBOJUTH PUMEPHI NTaGopaTopHeIe
samanus (1.1-1.4, 2.1-
2.4)
YmeTh: UCIIONIb30BaTh | MCHOJb3YeT cpeny | MOJMHOTa W COAEP)KaTeNbHOCTH | Bompocs! k 3auety (1-
MHPOPMAIIMOHHBIE TEXHOJOTUHU | pa3paboTKw, CHUCTEMY | OTBETa 36), Tect (1-10),
JUIst peuierus 3a/1a4 | yIpaBJICHHUS KOJIOM YMEHHUE MPUBOUTH IPUMEPHI NTaGopaTopHeIe
pogecCHOHATBHON MEHHE CaMOCTOSATEITEHO
pod Y samanms (1.1-1.4, 2.1-
JeSTeTbHOCTH HaXOJTUTh perreHue 24
MTOCTaBJICHHBIX 33724 4)
Bnazgets: NPAaKTUYECKUMHU | BBIOJHSET aHau3 U | IOJHOTa M COJepXKaTelabHOCTh | Bompock k 3auety (1-
HABBIKAMHU MPOrPAMMHPOBAHUS | 00paOOTKY  [AHHBIX, X | oTBeTa 36), Tect (1-10),
npu pelleruH 3a/1a4 | BU3YaJIU3AIHIO YMEHHUE MPUBOUTH IPUMEPHI N1aBopaTopHbIe
npodeccroHabHO MeHHE CaMOCTOSTENLHO
pod y sapanns (1.1-1.4, 2.1-
JIeSITeIbHOCTH HAXOUTh peleHue

IIOCTAaBJICHHBIX 3aJ1a4

2.4)

1.2 IIIkaabl OlleHUBAHUS:

Tekymuii KOHTPOJIb YCHEBAEMOCTH M MPOMEKYTOUYHAS
OaNTbHO-peUTUHTOBOM crucTeMbl B 100-0ambHOM MIKaie.

50-100 6aioB (3a4TEHO);

0-49 6amioB (He 3a4TEHO).

aTTeCTallsl OCYHICCTBJIICTCA B paMKax HaKOIIMTEIbHOI

2. TunoBbie KOHTPOJILHBIE 32/IaHUS WJIM HHbIE MAaTEPUAJIbI, He00X0AUMBbIe /IS OLIeHKH 3HAHUH, YMeHMii, HABBIKOB
U (WIH) ONbITa AEATEIbHOCTH, XaPaKTePU3YIOIIUX JTanbl (OPMHPOBAHHUS KOMIETEHIMII B Mpouecce OCBOCHHS

o0pa3oBaTeJIbHOM MPOrpaMMbI




Bomnpocsl k 3a4ety
[TonsTHE anropuT™Ma, IPOrPaMMBIL.
Tlepemennsie.
Tunel JaHHBIX.
Crpoxku.
Maccussl.
BBoj 1 BEIBOI.
JIuneiinble alIrOpUTMBL.
BerBnenus.
Ycnosus.
0. Luximueckue aaropuTMbl.
1. Buasl HUKIIOB.
12. IIuKJI 11O KOJUICKIUH.
13. Iwuki 1o cYeTduKy.
14. Tuki ¢ mpexyciaoBHEM H MOCTYCIOBHEM.
15. O6paboTka MaccHUBOB.
16. Brexon u3 1mkIia.
17. TloHsTHE HOAPOTPAMMBL
18. Ilepenaua u BO3BparT mapaMeTpoB.
19. JlokanmpHbIe ¥ TTOOANBEHBIC ICPEMCHHBIC.
20. Pekypcus.
21. BBoa u BBIBOJ JIaHHBIX.
22. Cpena pa3pabOTKH.
23. CucTeMsl ynpaBieHHs KOJOM.

RBPoOoo~NoO~wWNE

24. Monynu.

25. Crucku.

26. Koprexmn.

27. CroBapu.

28. TIpeoOpa3oBaHUE CTPYKTYpP JaHHBIX.
29. Cpe3ssL

30. [uknuyeckas 00pabOTKa CIKCKA.

31. Tenepatop crucka.

32. TloHsATHE 0OBEKTHO-OPUECHTHPOBAHHOTO POTPAMMHUPOBAHHS.
33. Kiacc. O0bexT.

34. HHkancymsius, HaciaeaoBaHue u moaumopdusm B Python.
35. bubmuoreka Pandas, ananus u o6paboTka JaHHbBIX.

36. Busyanuszanus B matplotlib u seaborn.

3auemnoe 3adanue eKnlOuaem 08a 60nNPOCA — O0UH MeOPEeMUYECKUIl B0RPOC U O0O0HO NPAKMUKO-
OpuUEeHmMUPOGAHHOE 3a0anue U3 YUCIA NPUBECOCHHBIX HUIICE IADOPAMOPHBIX 3a0aHuil.

Kpumepuu oyenueanus:

- 50-100 6ayioB («3aYTEHO») — M3JIOKEHHBIH MaTepHan (aKTUYECKH BEPEeH, HAINYWe TIYOOKHX HCUEPIBIBAIOIINX
3HaHUI B 00bEME HpOﬁHeHHOﬁ MporpaMMbl TUCHUIUIMHBI B COOTBETCTBUU C MOCTABJICHHBIMH nporpaMMoﬁ Kypca nejiiaMu u
3agadyaMu O6y‘IeHI/I${; TpaBUJIbHBIC, YBEPECHHBIC I[ef/'ICTBI/IS[ MO0 NPUMEHCHHIO TMOJTYUYCHHBIX 3HAaHUM Ha IMMpaKTUKE, TPaMOTHOC U
JIOTUYECKH CTPOHOE MH3JI0OKEHHEe MaTepualla NpU OTBETE, YCBOSGHHE OCHOBHOW W 3HAaKOMCTBO C JIOTIOJHHTENIBHOM
HHTepaTypOfI; HaJIMYMuEC TBEPABIX MU JOCTATOYHO IMOJHBIX 3HaHMI B 00BEME HpOﬁHeHHOﬁ nporpaMmbl JUCIHUIIJIMHBL B
COOTBETCTBHH C LEIIMH OOYYeHHMS, NpaBHIbHBIC ACHCTBHSA IO NMPUMEHEHHIO 3HAHMH Ha NPAKTHKE, YETKOE H3JIOKCHHE
Marepualia, JOIYCKAIOTCS OTHACNbHBIC JIOTHYCCKHE W CTHIMCTHYCCKHE IOTPEIIHOCTH, OOYYarOUIMICS YCBOWI OCHOBHYHO
JHUTEPaTypy, PEKOMEHIOBaHHYIO B paboyell mporpamMMe NUCUMIUIMHBI, HAJMYHE TBEPABIX 3HAHUH B 00beMe MPOHICHHOTO
Kypca B COOTBETCTBHH C LETSIMH 00YUSHHUS, U3JI0)KEHHUE OTBETOB C OTICIBEHBIMU OIIHMOKAMH, YBEPEHHO HCIIPABICHHBIMH I10CIIE
JIOTIOJTHUTENBHBIX BOIIPOCOB; ITPAaBHIILHBIE B 11€JI0M JEHCTBHUS 110 MPUMEHEHHIO 3HAHUH Ha MPAKTHKE;

- 0-49 OamioB («HE 3a4TEHO») — OTBETHI HE CBSA3aHBI C BOIIPOCAMH, HAITMYUE IPYObIX OLIMOOK B OTBETE, HEIIOHUMAaHUE
CYIIHOCTH H3JIara€Moro BOIIpOCa, HEYMCHHUEC IMPUMEHATH 3HAHUA Ha MPAKTUKE, HCYBECPCHHOCTH M HCTOYHOCTH OTBETOB Ha
JOTIOJTHUTEIIbHBIC 1 HABOAAIINE BOIIPOCHI.

Tecr
1. CrpykrypupoBaHue mporpaMmsl B si3bike Python ocymectrisercs
a. C nomouipto onepaTopHbIx ckobok begin ... end
b. C nomouisto 3nakos { }
c.  C nomoupo OTCTYIIOB
d. C nomoupto TabIHI
2. B pesynprare BeIONHEHUS Koaa [X**2 for x in range(5)] 6yzet co3nas:
a.  Cmumcox kBaaparos gucen ot 0 g0 4



b. Koprex
C. Bo3zuwmkner ommbOka
d. ®ysKuus uHTEpBaia
3. B s3sike Python dyHkmus MoskeT OBITh IEpeaaHa B KaUeCTBE IapaMeTpa APYrou GyHKIMK
a. Tombko B Buze lambda-seipaskenust
b. Tamoxer
Cc. Her He moxer
d. ®yukuuii B Python we cymiectByer
4. llukiInYecKue alropuTMbI peanu3yroTes B Python ¢ moMomnpio KOHCTPYKIHiA
a. if...elif... else
b. def
C. define ...
d. for...in... wwhile ...
5. Bubmwroreka Seaborn mpeaHasHaueHa s
a.  OOpaboTKH TaOIWYIHBIX TaHHBIX
b. Busyamusaiuu maHHBIX
c. Web-paspaborku
d. Pabotsl ¢ cucTeMHBIMHE (aiiiaMu
6. Konctpykuuii if ... elif ... else npeanasnauena B Python ms peanusain
a. IuKIMYecKHX anropruTMOB
b. BerBsmuxcs arropuTMOB
C.  JIMHEHHBIX aNrOPUTMOB
d. AHaIUTHYECCKHX AITOPUTMOB
7. Boipaxenue ‘TIPUBET’[::-1] Beigact
a. INPUBET

b. T
c. IIPUBE
d. TEBUPII
8. Bmenen cioBapp d = {‘Poctos’:’P®’, ‘Ilapmx':’Dpannus’}. UTOOHI MOIydUTh CTpaHy, IIe pacmonaraercs [lapik HyKHO
HCIIOIb30BAaTh!
a. d[‘Tlapmx’]
b. Mapmx[0]
c. d[1]

d. find(‘ITapux’, d)
9. Bubmunoreka Python, mo3sosstomnias 3¢ GpekTHBHO 0OpabaThIBaTh 1 AHATU3UPOBATH JaHHBIC B TAOIHYHOH hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus 310
a. mpueM, Ipu KOTOPOM (YHKL¥S BBI3BIBAET caMy ceOst
b. crnenmansHbIA THIT TAHHBIX
C. BapUaHT MaccuBa
d. KomaHma BBIBOAA HH(POPMAIIHH

Kpumepuu oyenusanus:

s omHOTO OOyuUatomerocs: GopMUPYETCsl BapUaHT, coepxkamiuii 10 Bompocos.
17-20 6anmoB — tect mpoiineH Ha 85-100 %;

7-16 6annoB — Tect mpoiineH Ha 35-84 %;

0-6 GamioB — TecT MpoIeH Ha MeHee, 4eM 35 %.

Maxkcumanwvnoe koauuecmeo oannoe 3a mecm — 20.

JlaGopaTopHble 3a1aHus

JlabopaToproe 3amanue 1.1. AITOPUTMBI M CTPYKTYPHI TaHHBIX.

[onsarue anroputma, nporpamMmsl. [lepemennsie. Tumbr nanabix. Ctpoku. MaccuBel. Beog u BeBoa. Ilpumenenue
AITOPUTMUYECKOTO MBIIIUIEHUS K PEIICHHIO 3a1a4.

Llenb: O3HAKOMHTBECS C TMEPEMEHHBIMH, THIAMH M CTPYKTypaMH JAHHBIX, IOJYYUTh YMEHHUS Ui BBIIOJTHEHUS
JabHEHIINX 1a00paTOPHBIX 3aJaHui, U3YYUTh IPUEMBI BBOJIA U BBHIBOAA.

3anaHus:

3ananue BeimonnHsiercs B Colab win ananornyuHoit cucreme

Hcnonp3yiiTe mpeioskeHHBIH HA0Op JTaHHBIX.

1. OTkpoiiTe OJIOKHOT C MPUMEPOM 11O JTaHHOH TeMe.

2. BeInosHUTE 3a/1aHKE 110 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CaenaiiTe BBIBOJBI.



JlaGoparoproe 3ananue 1.2. JInuHelHbIe W BETBATUECS alTOPUTMEI.
Jluneiinble anroputmel. BetBnenus. YciaoBusi.
Lenb: 03HAKOMUTHCA C TMHEHHBIME W BETBSIIUMUCS aJTOPUTMAMH, ITOTyIUTh YMEHHUS AJIS BRITOTHEHUS AaTbHEUIITHX

Ta00PaTOPHBIX 33AaHUH, U3YINUTh IPUEMBI IPUMEHEHHMS aJITOPUTMOB I PA3IHIHBIX 3a7ad.

3amanus:

3ananue BemoiHAeTcs B Colab wnu anamorudnoi cucreMe
Hcnonp3yiiTe MpeiosKeHHBIN HA00P TaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM IO JJAHHOU TeMe.

2. BrinonHuTe 3aaHue Mo aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BEIBOJIEL.

JlabopaToproe 3amanue 1.3. Lluximdeckne aaropuTMb.
Huknuueckue anroputMbl. Buapl nmxioB. Iuxn no komtekuuu. Lukn mo cuetdwky. Llukn ¢ mpenycinoBueM U

noctycioBueM. O6paboTka MaccuBOB. Brixox n3 mukia.

HGHLI O3HAaKOMHUTBHCA C€ LUKINYCCKUMHU aJITrOpuTMaMHu, IIOJIYUYUTb YMCEHHSA JII BBIIIOJHCHUA HaHBHCﬁmHX

Ta00PaTOPHBIX 33AaHUH, U3YINTh IPUEMBI IPUMEHEHHS aITOPUTMOB I PA3IHIHBIX 3a7ad.

3amanus:

3ananue Beimonusiercs B Colab wiu ananorunuHoit cucreme
Hcnonp3yiiTe NpeioKeHHbIH Ha00p TaHHBIX.

1. OTkpoiiTe OJIOKHOT C MPUMEPOM TIO JTAHHOH TEMe.

2. BeInonHuTe 3aaHKe 10 allrOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJBI.

JlabopaToproe 3amanue 1.4. OyHKIINH U peKypCUBHBIC adTOPUTMEIL.
[MonsTre mognporpammel. [lepenada 1 Bo3Bpar napameTpoB. JIokaneHbIe 1 r100aBHBIE IEpEeMEHHbIE. Pekypceus.
Ilens: o3HaKOMHUTBCS C (QYHKIMAMH M PEKypCHBHBIMH alTOPUTMaMH, IIOJyYHTh YMEHHS [UIS BBINOJHEHUS

JanbHEHIINX 1a00paTOPHBIX 3aJaHNH, H3Y9HUTh IPUEMbI IPUMEHEHHS (QYHKIMH U alTOPUTMOB JJISI PA3JIMYHbIX 3a1ad.

BagaHusi:

3ananue BoimonnseTcs B Colab wiu ananorndHoi cucreme
Hcnonp3yiTe npeyioKeHHbIH Ha00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C MPUMEPOM IO TAaHHOU TeMe.

2. BeInonHuTe 3ajaHKe 10 allrOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaenaiitTe BBIBOJBI.

JlabopaTopnoe 3amanue 2.1. MHCTpyMeHTapuii pa3paboTku Ha s3b1ke Python.
BBox u BeiBox maHHBIX. Cpena pazpabotku. CucTeMbl yipaBieHUs kogoM. Moaymu. Math, NumPy.
Llenp: 03HAKOMHTBCS € MHCTPYMEHTaMH pa3paboTKH mporpamMm Ha Python, momy4uTs yMmeHHs IJisl BBINOJHEHHUS

JanbHEHINX 1ab0paTOPHBIX 3aJaHui, 3YYHUTh IPUEMbI paboThI ¢ ONOIMOTEKaMH M CpefaMu pa3pabOTKH.

CIIMCKa.

Bananusi:

3ananue BoimonnseTcs B Colab wnu ananorndnoi cucreme
Hcnonb3yiiTe npeyioKeHHbINH HA00p JaHHBIX.

1. OTKpoiiTe 6JIOKHOT ¢ IPUMEPOM IO JAHHOU TeMe.

2. BeImonHuTe 3aaHKe 10 AlITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaenaiiTe BBIBOJBI.

JlabopaTopnoe 3ananue 2.2. PaboTa co cTpykTypaMu AaHHBIX Python.
Croucku. Koprexu. Cnosapu. IlpeoOpazoBanme maHHBIX. Cpespl. Lukiamdeckas obpaborka crmcka. ['eHepartop

HCJ'IBZ O3HAKOMHUTBHCS C UBMCHACMBIMU U HEU3MCHACMBIMU CTPYKTYPAMU JTAHHBIX B SA3BIKC python, MOJYYHUTh YMCHUA

JUTSL BBITIOJTHEHUS! TATTbHEHINX J1a00paTOPHBIX 3aJaHNH, HU3YYHUTh IPUEMBI Pa0OTHI CO CTPYKTYpaMH JIaHHBIX.

3ananus:

3ananue BemosaAercs B Colab wnu ananorudnoi cucreme
Vcnone3yiiTe peaioskeHHbIH HaOOp JaHHBIX.

1. OTKpoiiTe 6JIOKHOT C IPUMEPOM IO JAHHOW TEMe.

2. BrimonHuTE 3a7]aHKE TI0 alNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaemaiiTe BBIBOJIBI.

Jlaboparoproe 3ananue 2.3. OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO ITporpaMmupoBanus B Python.
[TonsiTe 0OBEKTHO-OPHEHTHPOBAHHOTO IporpaMmupoBanus. Kimacc. OObexT. MHKancymsauus, HacieqoBaHHE U

nommmopdusm B Python.

HGHBI O3HAaKOMUTECA C DJIEMCHTaAMU 06LGKTHO-OpI/ICHTI/IpOBaHHOFO IporpaMMHpOBaHUsA Ha SA3bIKE Python, NOJIYUYUThb

YMEHU HallUCAHUS O6I>€KTHO'OPI/ICHTI/IpOBaHHHX porpamMm, U3y4uTb NPHUECMbI pa60TI:I ¢ KJIaccaMH ¥ 00bEKTaMH.

3amanus:
3ananue Bemoinagercs B Colab wnu ananorudnoi cucreme



Hcnonp3yiiTe mpeioskeHHBIN HA0Op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM TI0 JAHHOH TeMe.

2. BeimonHUTE 3a7aHKE TI0 alITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. ChenmaiiTe BBIBOJIBI.

JlabopaToproe 3amanue 2.4. Python mis pemieHns aHATUTHYIECKHX 3a/1a4.

Bubmmoreka Pandas, ananu3 u 006pabotka qanHbsIX. Busyannzamus B matplotlib i seaborn.

Llenb: 03HAKOMUTBCS ¢ OMOIHOTeKamu B si3bike Python, monmyuuts ymenus oOpaOoTKH, aHanu3a W BH3yalHU3alUH
JIAHHBIX, U3YYUTb IPUEMBI paOOTHI ¢ OMOINOTEKAMHU.

3amanus:

3ananue Beimonusiercs B Colab wiu ananoruuHoit cucreme

Hcnonp3yiiTe MpeioskeHHBIN HA00p TaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM IO JAHHOW TeMe.

2. BeImosHUTE 3a/1aHKE TT0 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. ChenmaiiTe BBIBOJIBI.

Kpumepuu oyenusanus (011 kaxcoozo 3a0aHus):

9-10 6axoB — 3a/1aHKE PEUICHO B TIOJHOM 00BEME, CAMOCTOSTEIIFHO BEIOpaHBI BEPHBIE MHCTPYMEHTAIBHBIC METOBI U
OUOIMOTEKH, COCTABIICH KOPPEKTHBINA MPOrPAMMHBIN KOJI, BBIMONHEHHE KOJa MPOU30LLIO 6e3 OMIMOOK M MONTydYeH 3aJaHHbIH
pe3ynbTat, 0T4eT 0OpPMIICH BEPHO U MPEIOCTABICH HA MPOBEPKY B YCTAHOBJICHHBIN CPOK, O0YUAOIIUIiCS BEPHO OTBEYACT Ha
BOIIPOCHI IO 3aIaHUT0, ICMOHCTPUPYCT HAJIUIHC FHY6OKI/IX HCUCPIBIBAIOIINX / TBEPABIX U JOCTATOYHO IMOJHBIX 3HaHHﬁ;

5-8 OauloB — 3a/laHME PELICHO B IMOJHOM O0BEME C HEOONBIIMMH MOTPEUIHOCTSIMH, CaMOCTOSTENILHO BHIOPAHBI
BEpHbIE HMHCTPYMEHTAJIbHBIE METOJbl W OHOJIMOTEKH, COCTAaBJIEH KOPPEKTHBIH NPOrpaMMHBI KOJ, BBIIOJHEHUE KOJa
npou3onuio 6e3 OMHOOK W MONY4YEeH 3aJaHHBIN pe3ynbTaT, oT4eT OGOPMIICH BEPHO W MPEIOCTABICH HA MPOBEPKY B
YCTaHOBJICHHBIIl CPOK HJIM C JOIMYCTUMBIM OMNO3JaHHEM, OOYYalOIIMICS OTBEYAeT Ha BOMPOCHl MO 33aJaHHI0 BEPHO, HO C
OT/ICNIbHBIMH TIOTPEITHOCTSIMHU U OIIMOKaMH, YBEPEHHO UCIIPABICHHBIMH MOCIIE JOIIOJIHUTEIBHEIX BOIIPOCOB;

2-4 Gamma — 3aJaHHE PELICHO YACTHYHO, YACTHYHO BHIOPAHBI BEPHBIC HHCTPYMEHTAJIbHBIC METOHBI U IIPHUEMBI
peIICHHUs, MPEACTABICH HE3aBEPLICHHBIH WM COICPXKALIMi HEKOTOpbIe OIIMOKM NPOTrPaMMHBIA KOX, OT4eT o(opMIeH
YaCTUYHO BEPHO M MPEJOCTABICH HA MPOBEPKY C JOIYCTHMBIM OIO3JaHHEM, OOydaroluiics OTBeYaeT Ha BOINPOCH II0
331aHHI0 YaCTHYHO BEPHO, IEMOHCTPHUPYS HEKOTOPYIO HETOYHOCTD OTBETOB HA AOMOJIHUTEIBHBIC H HABOASIINE BOIPOCHI;

0-1 GayuloB — 3aJjaHUE HE PELICHO WM PELICHO YacTUYHO, YaCTUYHO BHIOpPAaHBI HEOOXOAMMbIE UHCTPYMEHTAJIbHBIE
METOJIbl ¥ IIPUEMbI PELICHUS, IPOTPaMMHBIN KO HE MPEJCTABICH WIH COACPIKHUT IPyOble OMIMOKH, OTYET He 0(OPMIICH, OTUYET
HE CJIaH Ha MPOBEPKY B JIOMYCTHMBIN CPOK, 00YUAIOIIMIACS OTBEYAET HAa BOMPOCHI MO 33JaHUI0 HE BEPHO.

Maxcumanvroe Konuuecmeo 6annog 3a navopamopnsie 3adanus — 80 (8 3adanuii no 10 6annos).

3. MeToauyeckue MaTepuabl, onpee/siloliue Npoueaypbl OeHMBAHUS 3HAHUI, YMeHMil, HABBIKOB M (WJIM)
OMBITA 1eATEJbHOCTH, XapPaKTePHU3YIONIUX dTANbl GOPMHUPOBAHUSA KOMIETEHIIN T

[Tpouenyps! OlleHNBaHUS BKIIIOYAIOT B CE0s TEKYIINI KOHTPOJIb M IPOMEKYTOUHYIO ATTECTALIHIO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C HCIIOIB30BAHUEM OIIEHOYHBIX CPEJCTB, NMPEJCTABICHHBIX B II. 2
JTAHHOTO MPUJIOXKEHHUA. Pe3yIpTaThl TEKyIIero KOHTPOIIS JOBOAATCS 10 CBEACHUS CTYIEHTOB /10 IPOMEXKYTOUHOM aTTECTaIUH.

IIpome:xyTounas aTTecTanus NpoOBOJUTCS B opMe 3adera.

3a4yer NpOBOAMTCS MO PACHHMCAHMIO MTPOMEXKYTOUHOH arrecranu. KonndyecTBo BOIPOCOB B 3aU4€THOM 3aJaHuM — 2
(ouH TeopeTHUecKuii BOIPOC U OJJHO MPaKTHKO-OPUEHTHPOBAHHOE 3a/1aHue). Pe3ynbTaTel aTTeCTalliH 3aHOCATCS B BEIOMOCTb
M 3a4eTHYI0 KHIDKKY cTyjaeHta. CTyAeHThl, He MpOLICJIINE I[POMEKYTOUYHYIO aTTeCTaluio M0 TpaduKy, HTOJKHEI
JUKBUAMPOBATH 3310JDKEHHOCTh B YCTAHOBJIEHHOM ITOPSIKE.



IIpunoxenue 2
METOJUYECKHUE YKA3ZAHUSA IO OCBOEHHWIO JUCHUTIJIMHBI

Y4eOHBIM IITaHOM NPEAYCMOTPEHBI JJAOOPATOPHBIE 3aHITHSI.

B xo1e nabopaTopHBIX 3aHATHH YTIyOJSFOTCS M 3aKPEIUISIOTCS 3HAHUS CTYACHTOB IO Psy BOIPOCOB, PAa3BUBAIOTCS
HaBBIKH NPAaKTHIECKOH pabOTBHI.

[Tpu monroroBke K 1aOOPATOPHBIM 3aHATUSIM KaXbIi CTYAEHT JOJDKEH:

— M3YYUTh PEKOMEHJIOBAaHHYIO YUeOHYIO JIUTEPaTypy;

— MOJITOTOBHUTH OTBETHI HA BCE BOIPOCHI IO M3Y4aeMOi TeMe.

B mponecce mNOAroTOBKM K J1a0OpPAaTOPHBIM 3aHSATHSM CTYAEHTBI MOTYT BOCIIOJIb30BAaThCS KOHCYJIBTAlUAMH
IpernoiaBaTes.

Bompocsl, HE pacCMOTpeHHBIE Ha JTa0OPATOPHBIX 3aHATHAX, IOJDKHBI OBITh W3Y4YEHBI CTYACHTaMH B XOI€
caMoCTOATeNFHON paboTel. KOHTPOIB caMOCTOSTENFHON PaOOTHI CTYICHTOB OCYIISCTBISICTCA B XOZI€ 3aHATHH IOCPEICTBOM
TECTUPOBAHUS U BHITOIHEHNUS Ta00OPAaTOPHBIX 3aJaHuil. B Xo1e caMocToATenbHOM paboThl KaXKABIH CTYICHT 0043aH IPOYNTATH
OCHOBHYIO M TI0 BO3MOKHOCTH JIOTIOJHUTEIBHYIO JTUTEPATypy IO M3Y4aeMOH TeMe, BBIACIUTh HEMOHSITHBIE TEPMUHBI, HAUTH
UX 3HaYCHHUE B SHIUKIIONEINIECKUX CIOBAPSIX.

CTyneHT NMOJDKEH TOTOBHTBECS K TPENACTOSAMEMY JIabOpaTOpPHOMY 3aHATHIO IO BCEM O0O3HAUYEeHHBIM B paboueit
IporpamMMe JUCHHUILIMHBI BOITPOCaM.

Jns TOATOTOBKM K 3aHATHSM, TEKYIIEMY KOHTPOIIO W MPOMEXKYTOYHOH aTTeCTallMd CTYAEHTBl MOTYT
BOCIOJIB30BATHCS DJIEKTPOHHO-OMOIIMOTEYHBIMUA cucTeMaMu. Takxke oOydaromiyecss MOTYT B3ATh Ha JOM HEOOXOIUMYIO
JUTEPaTypy Ha a0OHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKH WM BOCIIOIh30BATHCS YNTATLHBIMU 3aJIaMH.
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