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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 2/6
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., mpodeccop B.M. Jxyxa



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
pelenns 3aa4 npodeccuoOHAILHON 1eaTeJIbHOCTH.

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 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.




Hpnaoxenne 1
®OH/JI OHEHOYHbBIX CPEACTB

1. Omnucanue mnoka3ateieil M KpUTepUeB OLEHMBAHUS KOMIETEHUMI Ha Ppa3idYHbIX IJTanax MX
(opmupoBanus, oNMcaHHe HIKAJ OLIEHHBAHUS

1.1. Tloka3zaTesd U KPUTEPUU OLIEHUBAHUSI KOMIIETSHLIMIN:

3YH, cocrasnstomue ITokazaTenn Kputepun CpencrBa
KOMIIETEHIIHIO OLICHUBAaHUS OLICHUBAaHHUS OLICHUBAHUS

OIIK-5: Crioco0eH UCIoap30BaTh COBPEMEHHBIE HHPOPMAIMOHHBIE TEXHOJIOTHH U ITPOTPaMMHBIE CPEJICTBA IIPH PEILICHUN
MpoQeCcCHOHATBHBIX 3a7a4

3HaTh: AITOPUTMBI OOpaOOTKH | 3HACT TOHATHA  AJTOPHTM, | MOJHOTA u | Bompocs! k 3auety (1-36),
JaHHBIX nporpaMmma, NepeMeHHbIe, | COAEPKATEeIbHOCTh OTBETa tecr (1-10),
THITBI TAHHBIX yYMEHHUE MPUBOTHTE | 1aGonaTOpHbIE 3a1aHNS

MPUMEpS (1.1-1.4,2.1-2.4)
VYMeTb: CTPOUTH QITOPUTMBI | CTPOUT JMHEHHBIe | MOJHOTa u | Bompocs! k 3agery (1-36),
JUISl  PEIeHWs]  TPHUKIAIHBIX | aJrOPUTMBI, IIUKJIMYECKHE | COAEPKATEILHOCTh OTBETA tect (1-10),
3amaq ANITOPHUTMBI yYMEHHUE MPUBOTHTE | 1aGonaTopHbIE 3a1aHHS

NPAMEPBL (1.1-1.4,2.1-2.4)

YMEHHE  CaMOCTOSTEIBHO

HaxoAUTb perieHne

NIOCTaBJICHHBIX 33134
Brnanets: MPaKTUIECKUMHU | pazpabaThIBacT MOJTHOTA u | Bompocs! k 3auety (1-36),
HaBBIKAMH OOpa0OTKM NaHHBIX | MOANPOrPAMMBI, HCIOJIB3YeT | COAEP)KATENbHOCTh OTBETA tect (1-10),
IS pewenus 3amad | JOKaJdbHbIE W  TJI0OAJbHBIC | YMEHHUE IIPUBOJUTH 11aGOpaTOpHbIE 3aaHus
npo¢ecCHOHATLHON HEepEeMEHHBIE, PEKYPCHIO TPUMEPHI (1.1-1.4, 2.1-2.4)
JeSTeIBHOCTH YMEHHE  CaMOCTOSTENIBHO

HaxO/UTh pelieHue

IIOCTABJICHHBIX 3aJa4

OIIK-6: Crioco6eH moHuMarTh MIPUHIUIIBI pa60TLI COBPEMCHHBIX I/IH(I)OpMaIII/IOHHLIX TEXHOJIOTHI 1 HCIO0JIb30BaTh UX JJIs
peUIcHMs 3aaa4 HpO(i)eCCI/IOHaJ'ILHOI\/'I JACATCIbHOCTHU

3HaTh: OCHOBBI | 3HaeT MOHATHSA OOBEKTHO- | MOJHOTA u | Bompocs! k 3agery (1-36),
POrpaMMHPOBAHUS OPUCHTUPOBAHHOTO COJZIePIKATENLHOCTD OTBETa tecr (1-10),
OpPOrpaMMUPOBAHHS yMEHHE NPHBOIHTE | jaGonaTopHble 3a1aHMs
TPHMCPBI (1.1-1.4,2.1-2.4)
VMers: HCIIONB30BaTh | MCIIOIB3YyeT cpeny | mosHOTa u | Bompocs! k 3auery (1-36),
uH(POPMAIMOHHBIE TEXHOJOIUH | pa3paboTKy, CHCTEMY | COZEPKATENLHOCTE OTBETA tect (1-10),
;ms{(b peens 3aj1a4 | YIPAaBICHHUS KOIOM yMEHHE PHBOIHTE | 1aGonaTopHbIe 3a1amHMs
poQeCCHOHATBHOI pUMEpBI i i
JeATEIbHOCTH YMEHHE  CaMOCTOSTENBHO (1.1-14,2.1-2.4)
HAaXOHTh peleHue
HOCTABJICHHBIX 3a/1a4
Bnanerts: MPaKTUYECKUMH | BBIOJIHSAET aHaIIN3 U | MOJIHOTA u | Bompocs! k 3auety (1-36),
HABBIKAMU TMPOTPAMMHPOBAHUS | 00pabOTKy JIaHHBIX, UX | COAep>KaTeIbHOCTh OTBETA tecr (1-10),
leflq) pemeHI/II:I 3a1a4 BU3YyaJIU3allUIO YMCHUEC IPUBOJUTH ﬂa60paTOpHBIC 3amaHAs
npodheCcCHOHATEHON pUMEPBI
JIeATEIbHOCTH YMEHHE  CaMOCTOSTENIBHO (1.1-14,2.1-2.4)
HaXOJIUTh peleHue

IOCTAaBJICHHBIX 3aJa4

1.2 IIIkaisl olleHUBAaHUA:

Texkymuii KOHTPOJIb YCIIEBAEMOCTH M NPOMEXKYTOUHAs aTTeCTAalUsl OCYILIECTBISETCS B PaMKaX HAKOMUTEIbHOM
0ayuTEHO-PEUTHHTOBOH crcTeMbl B 100-0autbHOM TIKae.

50-100 6aioB (3a4TEHO);

0-49 GamwoB (He 3aYTEHO).

2. TunoBbie KOHTPOJIbHBIC 32/IaHAA WIH HHbIE MaTePHAJIbI, He00OXOANMBbIE /IS OLICHKH 3HAHU, YMEeHMIii, HABBIKOB
U (WIM) ONbITA JEATEJBLHOCTH, XAPAKTEPU3YIONMIMX JTanbl (OPMHPOBAHUS KOMIIETCHLIMII B IpoLecce OCBOCHUS
o0pa3oBaTe/ibHOIl NPOrpaMMbl

BOHpOCLl K 3a4eTy




[TonsiTHe anropuTMa, IPOrpaMMBsl.
[Tepemennsbie.

Tune! naHHBIX.

Ctpoku.

Maccusbl.

BBog u BeIBOA.

JInHeliHbIe arOPUTMBL.
BerBnenus.

Ycnosus.

0. Iuknnyeckue alrOpUTMBL

Bunape! nukIos.

12, TIMKI 11O KOJUTEKIIHH.

13. [uki 1o cyeTquKy.

14. Iuxi ¢ mpexycaoBHEM H MOCTYCIOBUEM.
15. OO0paboTka MacCcHUBOB.

16. BeIxon u3 nukIia.

17. TloHsATHE MOAIPOTPAMMEL.

18. Tlepenava u BO3BpaT MapaMeTpPOB.
19. JlokanbHble U ro0aNbHBIE IEpEMEHHEIE.
20. Pekypcus.

21. BBox ¥ BBIBOJI TaHHBIX.

22. Cpena pa3paboTku.

23. CucreMsl yrpaBieHHs KOJIOM.

BoOoo~NooO~wNE

[y
=

24. Monynu.

25. Crucku.

26. Koprexu.

27. Cnosapu.

28. IIpeoOpa3oBaHue CTPYKTYpP JaHHBIX.
29. Cpe3sl

30. Iumknmgeckas oOpabOTKa crHCKa.

31. Tenepatop crucka.

32. Tlonsarne 00BbEKTHO-OPUEHTHPOBAHHOTO IPOTrPAMMHUPOBAHHUSL.
33. Kiacc. OOBeEKT.

34. MWukancymsnus, HacaeaoBaHue u moauMopdusm B Python.
35. bubmmoreka Pandas, ananu3 u 06paboTKa JaHHBIX.

36. Bwusyammsamus B matplotlib u seaborn.

3auemnoe 3adanue exknouaem o0ea onpoca — O0UH MeEOPEMUYECKUN 60MPOC U OOHO RPAKMUKO-
OpuUeHmupoBannoe 3a0anue U3 Yucia NPUEEOCHHbIX HUdICe 1AOOPAMOPHBIX 3a0aHUl.

Kpumepuu oyenusanus:

- 50-100 GayutoB («3auTeHO») — M3JIOKEHHBIH MaTephal (aKTUYECKH BEpeH, HaIWYMe TIIyOOKUX HMCUEpPITBIBAIOIINX
3HaHUH B 00BEMe MPOWIEHHOH MPOrpaMMbl AUCHUIUTMHEI B COOTBETCTBUH C IOCTABJICHHBIMU IPOIPaMMOW Kypca HENsIMHA U
3ajjadyaMn 00ydYeHHMs; NpaBIJIbHbIE, YBEPEHHbBIE AEHCTBUS 10 NMPUMEHEHHUIO IOJYYECHHBIX 3HAHWH Ha NpPaKTHKE, TPaMOTHOE U
JIOTHYECKH CTPOWHOE W3JIOKEHHE MaTephajga IpH OTBETe, YCBOCHHWE OCHOBHOMH M 3HAKOMCTBO C JIONOJIHUTEIHHOU
JUTEPaTypol; HAJMYME TBEPABIX M JOCTATOYHO IIOJHBIX 3HAHMH B OOBEMe MPONICHHOH NpOrpaMMbl AWUCHUIUIMHBI B
COOTBETCTBHH C LEISIMH OOy4eHHs, MpPABHJIbHBIC IEHCTBHA IO NPHUMEHEHHIO 3HAHUH Ha MPaKTHKE, YETKOE H3JI0KCHUE
MarepHuaia, JIOIMYCKAalOTCS OTACNIBHBIC JIOTHYECKHE W CTHIIMCTHYECKHE MOTPEIIHOCTH, OO0YYaloIMHCs YCBOMJI OCHOBHYIO
JIUTEPaTypy, PEKOMEHIOBaHHYIO B paboueil mporpamMme AMCIMIUIMHBI, HAIWYMEe TBEPIbIX 3HAHUN B 0ObEME MPOMIECHHOTO
Kypca B COOTBETCTBHH C LIEJIIMH 00YUYCHUsI, U3JI0KEHNE OTBETOB C OT/IENIbHBIMU OIINOKAMH, YBEPEHHO HCIPABICHHBIMH I1OCIIE
JIOTIOJTHUTEJIBHBIX BOIIPOCOB; ITPABUIILHBIE B 1I€JI0M JCHCTBHUS 110 IPUMEHEHHIO 3HAHUI Ha MTPAKTHUKE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBA3AHBI C BOIPOCAMH, HAJIMUUE IPyOBIX OMIMOOK B OTBETE, HENOHMMaHHE
CYIIHOCTH H3JaraéMoro BOIpOCA, HEYMEHHE NMPHUMEHATh 3HAHUS Ha MPaKTHKE, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha
JIOTIOJTHUTEJIBHBIE M HABOJISIIIIAE BOTIPOCHI.

Tect
1. CrpykrypupoBaHue MporpaMmsl B si3bike Python ocymiectsisercs
a. C momorrsio omepatopHbIX ckobok begin ... end
b. C nmomomusio 3nakos { }
Cc. C momMomp0 OTCTYTIOB
d. C noMompIo Ta0IHI
2. B pesynbrare BeimosHeHHUsI koaa [X**2 for X in range(5)] 6yxet co3nan:
a. Cmucok kBaapatoB yucein ot 0 mo 4
b. Koprex



C. Bosnukner ommbka
d. ®yHkuus uHTEpBaIA
3. B s3eike Python ¢yHkius Moxer ObITh TIepeiaHa B KauecTBe Iapamerpa Apyroi GpyHKIuH
a. Toxpko B Buae lambda-Beipaskenust
b. a moxer
Cc. Her ne moxer
d. ®ynkuwmii B Python e cymiectyet
4. luKIMYecKHe alropuTMbl peanu3ytorcst B Python ¢ momomnpro KOHCTpYKIHHA
a. if...elif... else
b. def
C. define ...
d. for...in... mwhile ...
5. Bubmnoreka Seaborn npenHasHadeHa st
a. OOpaboTKM TAONHIHBIX JAHHBIX
b. Busyamusauuu JaHHBIX
c. Web-paspaGoTku
d. Pabotsl ¢ cucTeMHBIME (ailiaMu
6. Koncrpykuuii if ... elif ... else npennasznadena 8 Python ms peanusamuu
a. lukiInyeckux anropuTMoB
b.  BeTBAmuMXCs alrOPUTMOB
C. JIMHEWHBIX aJrOPUTMOB
d. AHaJIMTHYECKHX AITOPHTMOB
7. Boipaxenue ‘TIPUBET’[::-1] Beiact
a. IIPUBET

b. T
c. IIPUBE
d. TEBUPII
8. Baexen cnoBapp d = {‘Poctop’:’P®’, ‘[Tapmx':’Dpannust’}. UToObI NONYyYUTh CTpaHy, Iae pacronaraercs [lapmxk Hy)HO
HCIIOJIb30BATh:
a. d[Tapmx’]
b. Mapmx[0]
c. d[1]

d. find(‘Mapwx’, d)
9. Bbubmunoteka Python, no3onstomas 3¢pekTHBHO 00pabaThIBaTh U aHATW3UPOBAThH JaHHbIC B TAOIHYHON Gopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus aTo
a. TpueM, Mpu KOTOPOM (PyHKIIUS BBI3BIBAET caMy ceOst
b.  coenuanbHbIA TUT JaHHBIX
C. BapuaHT MaccHBa
d. komaHza BbIBOJA MHPOPMALIUH

Kpumepuu oyenusanus:

Jns omroro oOywaromerocs popMupyercst BapuaHT, conepxamntuii 10 Bommpocos.
17-20 6amnoB — Tect mpoiiaex Ha 85-100 %;

7-16 G6annoB — TecT npoiiaeH Ha 35-84 %;

0-6 OaI0B — TecT Npo¥aeH Ha MeHee, YyeM 35 %.

Maxkcumanvhoe Konuuecmeo 6annoe 3a mecm — 20.

JlaGopaTopHble 3agaHusA

Jlaboparopnoe 3aianue 1.1. ANTOPUTMBI U CTPYKTYPHI JaHHBIX.

[onsarue anroputma, nporpammsl. Ilepemennsie. Tunsl qansbix. Ctpoku. Maccussl. BBog u BeiBoa. IIpumeneHue
ITOPUTMUYECKOTO MBIIIICHUS K PELICHUIO 3a1ad.

Ilenp: O3HAKOMHUTBCS C NEPEMEHHBIMH, TUNAMH W CTPYKTYpPaMH JAHHBIX, TOJYYHTh YMCHHS ISl BBIOJIHEHHS
JanbHEHIINX 1a00paTOPHBIX 3aJaHni, U3YYHUTh IIPUEMbI BBOJIA U BHIBOJIA.

Samanns:

3ananue BemosHgeTcs B Colab mnm ananoruuHoi cucreme

Hcnonp3yiiTe npeioKeHHbI Ha0op TaHHbIX.

1. OTkpoiiTe OIOKHOT C MPUMEPOM TIO JAHHOH TeMe.

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

3. Cnenaiite BBIBOABIL.



JlaGopatopHoe 3ananue 1.2. JInHelHbIe U BETBSIIUECS AITOPUTMBI.
Jluneiinbie anroput™Mbl. Berenenus. YcnoBus.
L[em): 03HAKOMUTLCS C JIMHEMHBIMU U BECTBALIUMUCA aJITOpUTMaMU, IMOJTYUYHUTb YMCHUSA JJI BBIITOJIHCHUA ﬂaﬂbHeﬂHlldX

na6opaTopr1x 3a]18.Hldl71, HU3Y4YUTh MPUEMBI IIPUMCHCHUSA AJITOPUTMOB U1 PA3JIMYHBIX 3a/1a4.

3anaHus:

3ananue Beimosusercs B Colab wnu ananoruuHo# cucreme
Hcnonp3yiiTe npeioKeHHbIH HA00p TaHHBIX.

1. OTkpoliTe OJIOKHOT ¢ IPUMEPOM 110 TAHHOU TeMe.

2. BeImonHUTE 33aMaHe TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaemmaiTe BBIBOJIBI.

JlabopaToproe 3amanue 1.3. [lukimnyeckue anropuTMBbL.
Huknnyeckue anroputmsl. Buapl nuxnoB. Hukn no komnekuuu. Hukn no cuerynky. Lukn ¢ mpemycinoBueM u

moctycioBreM. O6paboTka MacCHBOB. BrIXo U3 mukIia.

HCHL: O3HAKOMUTBHCA C MLUKIWYCCKHUMU aJITOpUTMaMM, IIOJIYUYUTbh YMCEHUA [Jid BbIIIOJTHCHUA Z[aHLHeﬁHIHX

na6opaToprlx 3a}18.HHI71, HU3Y4YUTh NMPUCMBI IPUMEHCHUA AJITOPUTMOB JIA PA3JIMYHBIX 3a/1a4.

3anaHus:

3ananue Beimonusiercs B Colab wnn ananorndHoit cructeme
Hcnonp3yiiTe npeioKeHHbIH HA00p TaHHBIX.

1. OTkpoliTe OIOKHOT € IPUMEPOM TIO TAHHOU TeMe.

2. BeImonHUTE 33aaHre TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CremaiiTe BBIBOIBI.

JlabopaToproe 3amanue 1.4. yHKIINN U PEKYPCHUBHBIC allTOPUTMBIL.
[Nonstue moamporpammel. [lepenada u Bo3Bpat mapameTpoB. JIokambHBIE U TII00aBHBIE IEpeMEeHHBIE. Pexypcusi.
HCJ'[L: O3HAKOMHUTBECA C (byHKIlI/ISIMI/I U PEKYPCUBHBIMH aJIr'OPUTMaMH, IMOJYYHUTb YMCHUSA [JIsI BBIIIOJTHCHUA

JaNbHEHIINX 1a00pPaTOPHBIX 3aJaHuil, U3YYHUTh IPUEMBI TPUMEHEHHS (DYHKIMH U aJITOPUTMOB ISl Pa3iIMYHbIX 3a/1a4.

3anaHus:

3ananue eimonusiercs B Colab wnn ananorndHoit cucteme
Hcnonp3yiiTe NpeioKeHHbIH HA00p TaHHBIX.

1. OTkpoliTe OJIOKHOT € IPUMEPOM TIO TAHHOU TeMe.

2. BeImonHUTE 33aMaHe TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaemaiTe BBIBOJIBI.

JlabopaToproe 3amanue 2.1. MHCTpyMeHTapHii pa3paboTku Ha s361ke Python.
Bgon u BeiBox nanHbx. Cpena paspadotku. CucTeMbl yipaBieHus kogoM. Momymu. Math, NumPy.
Llenb: 03HAKOMHTHCS C MHCTpYMEHTaMu pa3paboTku mporpamm Ha Python, momyuuts yMmeHms Uil BBIMTONHEHHS

JlaNbHEHIINX 1Ta00PaTOPHBIX 3aJaHuil, U3YUHUTh IIPUEMBI Pa0OTHI ¢ OMOIMOTEKaMH U CpeaaMu pa3paboTKy.

CIIMCKa.

3amanus:

3ananue Beinosasercs B Colab wnm ananoruusoi cucreme
Hcnonp3yiiTe NpeIioKeHHbIH HA00p TaHHBIX.

1. OTkpoliTe OJIOKHOT C IPUMEPOM IO JTAHHOU TeMe.

2. BeImonHUTE 3a1aHe TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJBI.

JlabopaToproe 3amanue 2.2. PaboTa co ctpykTypamu gaHHbIX Python.
Crucku. Koprexu. CrnoBapu. IIpeoOpasoBanme mamseix. Cpessl. llukmudeckass obpabotka cmmcka. ['eHepatop

Ilenb: 03HAKOMUTBCS ¢ U3MEHSIEMBIMUA W HEU3MEHSIEMBIMU CTPYKTYpaMH JaHHBIX B si3bike Python, momyunTs ymeHus

JUTS BBITTOJTHEHHS JaTbHEHIITNX JTAOOPATOPHBIX 3aaHUi, U3YYUTh MPHEMbI paOOTHI CO CTPYKTYypaMH JaHHBIX.

3amanus:

3ananue Beimonusiercs B Colab win ananorndHoit ciucreme
Hcnonp3yiiTe npeioKeHHbIH HA00p JaHHbIX.

1. OTkpoliTe OIOKHOT C IPUMEPOM IO TAHHOU TeMe.

2. BeImonHuTE 33/1aHKE 110 ATOPUTMY, yKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOABIL.

JlabopaToproe 3amanue 2.3. OCHOBB 00BEKTHO-OpPUEHTHPOBAHHOTO TIporpaMMupoBanwns B Python.
[ToHsiTHE O0OBEKTHO-OPHEHTHPOBAHHOTO NporpammupoBanus. Kitacc. OObexT. MHKancymsums, HacieloBaHHE WU

monuMopdu3m B Python.

Ilenb: 03HAKOMHUTRCS C dJEMEHTaMH 00BEKTHO-OPHEHTHPOBAHHOTO TIPOTPaMMHUPOBaHus Ha si3bike Python, moiyuwnrs

YMEHHS HalMCaHusg 00BEKTHO-OPUEHTHPOBAHHBIX MTPOTPAMM, H3yIHTh MPHUEMBI paOOTHI C KJIaCCaMU M 00BEKTaMH.

3amanus:
3ananue Beimonasercd B Colab wim ananornynoii cucreme
Hcnonp3yiiTe NpeioKeHHbIH HA00p TaHHBIX.



1. OTkpoiiTe OIOKHOT C MPUMEPOM TI0 JAHHOH TeMe.
2. BbINoNHUTE 33/1aHKE 110 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

JlabopaToproe 3amanue 2.4. Python st pemeHus aHATUTHYCCKHX 3a/1a4.

bubnmoreka Pandas, ananus n o6padoTka nqaHHbIX. Busyanusanus B matplotlib u seaborn.

Llenb: 03HAKOMHUTBCS ¢ OMOMMOTEKaMH B si3bike Python, momyduts ymeHHs oOpaOOTKH, aHANM3a M BH3yaJH3allld
JAHHBIX, U3YYUTh IPUEMBI PaOOTHI ¢ OMOIMOTEKaMH.

SagaHus:

3ananue BeimonHsercs B Colab wnm ananorndHoit cucreme

Hcnonp3yiiTe npemioKeHHbIIH Ha0op TaHHBIX.

1. OTKpoiiTe 6GIOKHOT ¢ IPUMEPOM IO JAHHOU TEME.

2. BeINoNHUTE 33/1aHKE TI0 ATOPUTMY, yKa3aHHOMY B OJIOKHOTE.

3. CaemaiiTe BBIBOJIBL.

Kpumepuu oyenusarnus (0115 kaxcoo2o 3a0anusi):

9-10 GasyuIoB — 3a7aHNE PEIICHO B IMOJHOM 00BbEMe, CAMOCTOSATENILHO BHIOPaHBI BEPHBIE HHCTPYMEHTAIbHBIE METOBI U
OMONMOTEKH, COCTABIICH KOPPEKTHBIN MPOTPaMMHBIN KOJI, BEITIOJTHEHUE KOJa MPOU30IUI0 Oe3 OMHOOK W MOJNYUYCH 3aJaHHbIH
pe3ynbTar, oTyeT 0()OpPMIICH BEPHO U MPEJOCTABIICH HA MPOBEPKY B YCTAHOBJICHHBIA CPOK, OOYJAOUIHIACS BEPHO OTBEUYACT Ha
BOIIPOCHI 10 33JJaHUI0, ICMOHCTPUPYET HATHYHUE TITyOOKHX HMCUCPITBIBAIOIINX / TBEPBIX M JOCTATOYHO TOJTHBIX 3HAHHA;

5-8 OamnoB — 3amaHue pEMICHO B TOJNHOM 00BeMe C HEOONBIIMMH IIOTPEITHOCTSIME, CaMOCTOSTEIHHO BBHIOpAHEBI
BEPHbIE HHCTPYMEHTAJbHBIE METOAbI M OHOIMOTEKH, COCTaBJIEH KOPPEKTHBIA MPOTPAMMHBIA KOJ, BBITOJHEHHE KOJa
MpoM30IUI0 0e3 OMMOOK W MOJy4eH 3aJaHHbIi pe3yiabTaT, oT4eT O(GOPMIICH BEPHO M NPENOCTABICH Ha IMPOBEPKY B
YCTAaHOBJICHHBI CPOK WM C JIOMYCTHMBIM OIO3JaHHEM, OOYYarolIUiiCsl OTBEYaeT Ha BOMPOCHI MO 3aJaHHUI0 BEPHO, HO C
OT/CJIbHBIMH MOTPEIIHOCTSMH U OIIMOKaMH, YBEPEHHO UCIIPABICHHBIME MOCIIE IOMOIHUTEIBHBIX BOIPOCOB,;

2-4 Oamna — 3amaHMe PEIICHO YaCTUYHO, YACTUYHO BBIOPAHBI BEPHBIC HHCTPYMEHTAJIBHBIE METOIBI U IPUEMBI
pelIeHus, TpPEeACTaBICH HE3aBEePIICHHBIA WM COJACPXAIIHA HEKOTOpPhIe ONIMOKMA MPOrpaMMHBIA KO, OT4eT OodhopMIIeH
YaCTUYHO BEPHO W MPEIOCTABICH Ha MPOBEPKY C IOMYyCTUMBIM OIO3MaHHUEM, OOYYAIOIIMHCS OTBEYAET HAa BOMIPOCHI IO
3aJITaHHUIO YaCTUYHO BEPHO, IEMOHCTPUPYS HEKOTOPYIO HETOYHOCTh OTBETOB HA JOTIOJHUTEILHBIC M HABOISAIINE BOTIPOCHI;

0-1 GamioB — 3aaHue HE PEMICHO WM PEIICHO YaCTHYHO, YACTUYHO BBIOPAHBI HEOOXOIMMEIC MHCTPYMCHTAIBHBIC
METOJIBI ¥ TIPUEMEBI PEIICHUs, MPOTPAMMHEIA KOJ] HE MPEJICTABIICH WIH COJEPKUT IpyObie OMMUOKH, OTYET He 0(hOPMIICH, OTYET
HE C/IaH Ha MPOBEPKY B JOMYCTUMBII CPOK, O0YUAIOIIUIICS OTBEYAET HA BOMPOCHI 110 33JaHUI0 HE BEPHO.

Maxcumanvroe Konuuecmeo 6annoe 3a rabopamopnuie 3adanus — 80 (8 3aoanuii no 10 6annos).

3. Metoanueckue MaTepHAJbl, ONpee/siiole Npoueaypbl OLleHHUBAHUSA 3HAHUI, YMEHHUIl, HABBIKOB U (WJIH)
ONBITA JeATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TaNbl (OpMHPOBAHUS KOMIIETCHIU I

[Tpoueayps! OLIEHWBAHMS BKIIIOYAIOT B Ce0s1 TEKYIHI KOHTPOJIb U TPOMEKYTOUHYIO aTTECTAIIUIO.

Texkymmii KOHTPOJIb yCIIEBAEMOCTH HPOBOJIUTCS C UCIOJIb30BAHUEM OICHOYHBIX CPEIICTB, MPEICTABICHHBIX B II. 2
JTAHHOTO MPUJIOXKEHUS. Pe3yIbTaThl TEKYyLIEro KOHTPOJIS TOBOAATCA A0 CBECHUS CTYICHTOB JO MPOMEXKYTOUYHON aTTeCTallUu.

IIpome:xyTounas aTrecTanus nNpoBouTCs B hopMe 3auera.

3adyer MPOBOANTCS IO PACHUCAHHUIO NMPOMEXYTOUHOH arrecTanyu. KoiandecTBO BOIPOCOB B 3a4E€THOM 3aJaHUU — 2
(oaMH TeopeTHYEeCKHi BOTIPOC U OJJHO MPAKTHKO-OPUEHTUPOBAHHOE 3a7aHue). Pe3ynbpTaThl aTTeCTallK 3aHOCSITCS B BEZIOMOCTh
W 3a4EeTHYI0 KHWXKY cTyneHta. CTyAeHTBl, HE TMpOIIeAIINe NPOMEXYTOUHYIO aTTeCTalMio 10 Tpaduky, IOIKHBI
JINKBUIUPOBATh 3a/10JKEHHOCTD B YCTAHOBJIEHHOM MOPSIKE.



[Tpunoxenne 2
METOJNYECKHUE YKA3AHUS IO OCBOEHUWIO JUCHUIIJIMHBI

Y4eOHBIM IJIaHOM IIPEYCMOTPEHBI J1A00PATOPHBIE 3aHATHSI.

B xone mabopaTopHBIX 3aHATHH YIIyOJISIOTCS U 3aKPEIUISIFOTCS 3HAHUS CTYIEHTOB I10 DSy BOIIPOCOB, Pa3BHBAIOTCS
HaBBIKHU ITPAKTUYECKOI PabOTHI.

[Tpn moaroToBKe K 1a00PAaTOPHBIM 3aHATHAM KaXKAbIH CTYJICHT JIOJDKEH:

— M3YYUTh PEKOMEH/IOBAHHYIO yUeOHYIO JINTEpaTypy;

— MOJITOTOBHUTH OTBETHI Ha BCE BOMPOCHI 10 H3y4aeMOH TeMe.

B mporecce moaroToBkn K J1abOpaTOpHBIM 3aHATHSM CTYICHTHI MOTYT BOCHOJIB30BATHCS KOHCYJIBTAIMIMH
IIPENoaaBaTeIs.

Bompocsl, HEe paccMOTpeHHBIE Ha Ja0OPAaTOPHBIX 3aHATHSX, MOJDKHBI OBITH H3ydeHbl CTyJEHTAMH B XOHE
camocTosATeNnsHONU paboThl. KOHTpOIs caMOoCTOSTEN HON PabOTHl CTYICHTOB OCYIIECTBIISICTCS B XOJ€ 3aHATHI MOCPEICTBOM
TECTUPOBAHUSI U BBIMIOJIHEHUS 1Ta00OPAaTOPHBIX 3a/laHnil. B Xone caMocTosiTeNnbHO paboThl KayKABIHA CTYIEHT 00sI3aH IPOYUTATh
OCHOBHYIO U II0O BO3MOXXHOCTH JIOIIOJHUTENIBHYIO JIUTEPATYPY 110 U3y4aeMOM TeMe, BBIIEIUTh HEIOHATHBIE TEPMUHBI, HAUTH
HX 3HAYCHUEC B DOHIUKIONICANICCKUX CIIOBApAX.

CTyIOeHT JOJDKEH TOTOBHUTBhCA K IPEACTOALIEMY Ja0OpaTOPHOMY 3aHSATHIO IO BCEM OOO3HaYeHHBIM B pabouei
MporpamMMe AUCHUILIUHBI BOIIPOCAM.

Jng NOArOoTOBKM K 3aHATUSM, TEKyIIeMy KOHTPOJIO M IPOMEXKYTOYHOH aTTecTallud CTYAEHTBl MOTYT
BOCTIONIb30BAThCSl  AJIEKTPOHHO-OMOIMOTEYHBIME CHCTEMaMHM. Taroke oOydarommecss MOTYT B3SThb Ha JOM HEOOXOANMYIO
IuTepaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOW ONOIMOTEKN MM BOCHOIB30BATHCS YUTATBLHBIMHA 3aJIaMH.
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