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1. HaumMeHnoBaHNe TUCIIUIIJINHBI
KoMITbIOTEpPHBIE TEXHOIOTHH 00pabOTKH OOJIBIIMX MACCHBOB JAHHBIX

2. MecTo TUCIUILIMHBI B CTPYKTYpe 00pa3oBaTeILHOM MIPOTpaMMBbl

Jucrumiraa BXoauT B 6a30Byro yacTh biioka « M.1 » o0pazoBaTenbHOI MporpaMMbl IO HapaBJICHUSIM
HOATOTOBKH (CHEIUATBHOCTSM):
Hamnpasnenue: 01.04.02 IIpukiagnas MmaTeMaTika 1 ”HPOpMAaTHKa
HarnpaBJIeHHOCTH [lepcreKTHBHBIE METOAbI HCKYCCTBEHHOTO MHTEIIEKTA B CETSIX Nepeaayn U 00paboTKu
JAHHBIX



3. [Inanupyemblie pe3yabTaThl O0yYEHHUS MO TUCIUTIIINHE

B PE3YJIbTATC OCBOCHHUA OUCHHUIIINHBI KOMHBIOTepHI)Ie TCXHOJIOTMHU O6pa6OTKI/I 0OJIBIINX MACCHBOB
JaHHBIX Y 06}7‘{3}011161"0(35{ JOJI2KHBI OBITH C(I)OpMI/IpOBaHBI CICAYIOMIUE KOMIICTCHIINH:

01.04.02 Ilpuknagnas maTeMaTHka U HHGOpMaTHKa (HampaBIeHHOCTS : [lepcrieKTHBHBIE METOABI
UCKYCCTBEHHOT'O MHTEIJICKTA B CETAX MEpeaadn U 00pabOTKHU JTaHHBIX )
OIIK.2 CriocoGeH cOBEpIIEHCTBOBATh U PEAIN30BBIBATH HOBBIE MATEMAaTHUECKUE METOIbI PELICHUS
NPUKIAIHBIX 3a/1a4
Nunukatopbl
OIIK.2.3 Peanusyer MaTeMaTH4eCKUi METOJI HA A3bIKE MPOrPaMMHUPOBAHMSI BEICOKOTO YPOBHS M/WJIU C
[IOMOILbIO CIIEUUATU3UPOBAHHBIX TAKETOB IPOrPaMM
OIIK.4 Cnoco6eH KOMOMHMPOBATH U aJJANITUPOBATh CYLIECTBYIOIIME UH(POPMAIIMIOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH JJISl pEIIeHUs 3a/1a4 B 00JIaCTH PO ECCUOHATIBHOM IeATENFHOCTH C y4eTOM TpeOOBaHUI
UH(POPMALMOHHON 0€30IacCHOCTH
Nuaukatopsl
OIIK.4.1 KoMOuHUpYeT U aJanTupyeT COBpeMEeHHbIe HH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUHU JJIs PEaJTU3aliy PEIICHUsI MaTEMAaTHYECKUX 3a/1a4



4. O6beM U coJiep)KaHnue TUCITUTLTUHBI

HaHpaBJ’IeHI/IH II0JIrOTOBKH

01.04.02 Ilpuknannas MaremMaTuka ¥ HH(GopMaTHKa (HapaBIeHHOCTh:
[TepcniekTHBHBIE METO/IbI HCKYCCTBEHHOI'O MHTEIJIJIEKTA B CETAX
nepeaaun 1 00pabOTKH JaHHBIX)

dbopma oOyueHUs OuHas
NoeNe TpumecTpos, 1
BBIJICJICHHBIX JIJTSI U3YYCHUS
JTUCITUTLIHHBI
O0BbeM AUCIUIUIHHBI (3.¢€.) 4
O0BbeM AUCIUIUIMHBI (aK.dac.) 144
KonrtakTHas pabdora ¢ 48
npernoaaBaresieM (ak.4dac.),
B TOM YHCJIE!
[TpoBeneHue JIEKIIMOHHBIX 24
3aHSATUHI
[IpoBeaeHne MpaKTUYECKHUX 24
3aHSITHI, CEMUHAPOB
CamocrositenbHast pabora 96

(ak.gac.)

DOopMBI TEKYLIET0 KOHTPOJIS

3amuinaeMoe KOHTpoJabHOE Meporpustue (1)
Htorosoe koHTposnbHOE Meponpusarue (1)
[TucbMeHHOE KOHTPOJIbHOE MepornpusaTue (1)

DopMBbI IPOMEKYTOUHON
aTTecTallu

Ok3ameH (1 TpumecTp)




5. AHHOTHpOBaHHoe OIINCAaHHC COACPIKAHUA Ppa3Zic;IoOB U TCM THUCHUIIIINHBI

OCHOBBI sI3bIKa porpaMMupoBanust Python
W3yuarorcst ocHOBHBIE TUIBI JaHHBIX(Sr, int, float, bool. None),cTpyKTypbl JaHHBIX s361Ka Pytom (crimckw,
KOPTEXH, CJIOBApU, MHOXKECTBA) U MpHeMbl 3()(HEKTUBHOI pabOThI C HUMH.
3HaKOMCTBO ¢ Bo3MokHOCTsIMH OuOmorek NUmMPY, SciPy, Pandas, Matplotlib. u ux ucnons3oBanue mis
BBITNIOJTHEHUS IEPBUYHOIN 00padOTKU U aHA/IN3a JaHHBIX.

BBenenue B MamuaHOE 00ydeHue. OO0ydeHUE C YIUTEIICM.
W3y4arorcst BO3MOXKHOCTH OubmoTeku Sclearn. PaccmarpuBaroTest BO3SMOYKHOCTB T€HEepalui Ha HabopoB
JaHHBIX C 33JJaHHBIMH CBOWCTBAMH M paboTa ¢ "UrpymieyHpIME’ HabopaMu JaHHBIX. PaccmarpuBaroTes 3a1aun
JMHEHHOHN perpeccuu M 3aauu Kiaccuukamnuu. M3ydarorces crmocoObl MOCTPOCHUS PEIIAIONINX JISPEBbEB U
JIECOB pemaromuXx aepeBbeB. M3ydaroTcs crnocoObl 00psOBI ¢ IEpeoOyICHHUEM MOIENICH.

[IpakTHyeckoe NpUMeHEeHNE TEXHOJIOTUI 00pabOTKHU JaHHBIX.
BrimonusieTcs uccnenoBaTenbckas pabora, B KOTOPOH st HA0Opa JaHHBIX IPOBOIUTCS NEpBUYHAs 00paboTKa
¥ YUCTKA JaHHBIX. MccneayroTes 3aBUCUMOCTH JaHHBIX. BBIOMPaloTCs MOIETH MAaIMHHOTO O0YUeHUS ISt
peleHHs TOCTaBICHHBIX 3a/1a4. BrimomHseTcss mogdop mapaMeTpoB MO CETKe I BEBIOPAHHBIX MOJIECTICH.
OneHuBaeTcs KauecTBO MOIYYEHHBIX PE3YyJIbTaTOB.



6. MeTtoauueckue YKa3zaHus OJ1s1 06yt1a1011mxc51 110 OCBOCHHIO JUCHHUITIIMHBI

OcBoeHne AUCUUIUINHBI TPEOYET CHCTEMAaTUYECKOr0 H3y4eHUs BCEX TEM B TOM MOCIIE0BATEILHOCTH, B
KaKoi OHHU yKa3aHbl B pabouell mporpamme.

OCHOBHBIMH BUJaMH y4eOHOU pabOThI ABJISIOTCSA ayAUTOPHBIE 3aHATHA. VX e - pacupuTh 6a30Bble
3HaHMsI 00y4YalOLIMXCsl 10 OCBAUBAEMOM JAUCIMIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHUPOB AJIS
HOCJIeAYIoLIEero Ooee riIy00KOro OCBOEHHS IPOrpaMMHOIO MaTepuala B X01€ CaMOCTOATEIbHOM paboThI.
OoOyuaromemycst Ba)XHO MIOMHUTB, YTO KOHTaKTHas padoTa ¢ mpernojaaBatesieM 3(hpeKTuBHO MOMOraeT emy
OBJIaJIeTh IPOIPaMMHBIM MaTepuaoM 0J1aroiapsi pacCTaHOBKE HEOOXOAMMBIX AKIIEHTOB U yJEPKAHUIO
BHUMAHUSI HHTOHAITMOHHBIMHU MOYJISILIHSIMU TOJIOCA, & TAKXKE MOJIKIIOUEHUEM ayIM0-BU3YaJIbHOTO MEXaHH3Ma
BOCTIPHATHUS HH()OpMAIHH.

CamocrosTenbHas padboTa npecieayeT ciaeIyounme Heu:

— 3aKpEIUIEHHE U COBEPLICHCTBOBAHNE TEOPETUUYECKUX 3HAHUM, MOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHITUSAX;

- (hopMUpOBaHKE HABBIKOB MMOJATOTOBKH TEKCTOBOW COCTABIISIONIEH HH(OPMAIIMH y4eOHOTO U HAYIHOTO
Ha3HaueHUs JUId Pa3MELIeHUs B pa3IMYHbIX HHPOPMALIMOHHBIX CUCTEMAX;

- COBEPIICHCTBOBAaHME HABBIKOB IOMCKA HAYYHBIX ITyOJIIMKALUK 1 00pa30BaTEIbHBIX PECYPCOB,
pa3MenIeHHbIX B ceTH HTepHeT;

- CAaMOKOHTPOJIb OCBOEHHS IPOTPAMMHOTO MaTepHara.

OOyuatoniemycst HEOOXO0IUMO TOMHHTB, YTO PE3YIBTATHl CAMOCTOSTEILHON paOOTHl KOHTPOIUPYIOTCS
npernoaBaTeseM BO BpeMst TPOBEACHUS MEPOIPUATHI TEKYIIETO KOHTPOJIS M YYUTBHIBAIOTCS MIPH
NPOMEKYTOUYHOU aTTEeCTaLUH.

Oo6yuaromumces ¢ OB3 1 nHBanu0B Npe1ocTaBiIseTcss BO3MOXKHOCTb BbIOOpa (popM mpoBeaeHus
MEpONPHUATUI TEKYIIEro KOHTPOJIS, alIbTEpHATUBHBIX (hopMaM, IPeAyCMOTPEHHBIM pabodel IporpaMmMoi
mucuuiiHbL. [IpenrycmaTpuBaeTcss BO3SMOKHOCTD YBEITHMUSHHS B TIpezieniax | akageMuyecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBITIOJIHEHHE KOHTPOJIBHBIX MEPOTIPUATHH.

[Tponetypa orieHHBaHMs pe3yIbTaTOB 00YUYEHUS] MHBAIMJIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU
3JIOPOBBS IO AUCIUILTHHE MPEyCMaTPUBAET MPEIOCTaBIeHHE HHPOpMAnK B POpPMax, aaanTHPOBAHHBIX K
OTpaHUYEHHSM UX 3JJ0POBbS ¥ BOCTIPUATHS HHPOPMALINH.

ITpu npoBeieHNH TEKYIEro KOHTPOJIS PUMEHSIOTCS OLIEHOUHBIE CPECTBA, 00ECTIEUNBAIOLIHE MIepeaayy
UHpOpMaIUK, OT 00yYarOIIErocs K MpernoiaBaTelio, ¢ y4eTOM MCUX0(U3N0I0THIECKUX 0COOCHHOCTEH
3/10pOBbsl 00yUaIOLIUXCS.

7. IlepedyeHb y4eOHO-METOANYECKOT0 00ECTIEUCHUST JJIsI CAMOCTOSITEIILHON paboThI
00y4JarIuXCst MO AUCIUTITNHE

[Ipu camocTosATENBHOM paboTe 00yUYaIOTUMCS CIIEAYET UCTIONb30BAaTh:

— KOHCIIEKTHI JIEKLINA;

— JIUTEepPaATypy U3 MEPEUHS OCHOBHOW U JTOTIOTHUTEIHHOM YI€OHON TUTEpaTyphl, HEOOXOIUMOM IS
OCBOCHHS JUCIUILTHHBI (MOIYJIS);

— TEKCT JICKIIUWA Ha 3JIEKTPOHHBIX HOCUTENSAX;

— pecypchl HH(DOPMAIMOHHO-TETIEKOMMYHUKAIIMOHHOU ceTH "MHTepHeT", He0OXOAUMBbIE Il OCBOSHHUSI
JUCLUIUIAHBL;

— JIMIIEH3UOHHOE U CBOOOJHO PacIpOCTpaHsieMoe MPOorpaMMHOE 00ecTieueHre U3 ePEeyHs
WH(OPMAITMOHHBIX TEXHOJIOTHM, UCTIOIH3YEMBIX TIPH OCYIIECTBICHHN 00pa30BaTEIBLHOTO IMpoIecca 1o
JUCLHUIUINHE;

— METOIMYECKHE YKa3aHUs I 00YJaIOMUXCs IO OCBOEHHUIO TUCIIUATIITNHEI.



8. [lepedyeHb OCHOBHOM U IOTIOJTHUTEIILHON y4eOHOM JTUTEpaTyphI
OcHoBHast:

1. [TanemoB, C. B. MHTEIIEKTYaNBHBIN aHATH3 JaHHBIX : yueOHoe nocodue / C. B. [TanemoB. — Camapa :
[ToBOKCKHMI TOCYJapCTBEHHBIH YHUBEPCUTET TeIEKOMMYHHUKauii U nuadopmatuku, 2017. — 127 ¢c. — ISBN
2227-8397. — Tekcr : anekTpoHHbIi // Dnekrponno-oubanoreunas cucrema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/75376.htmi

2. Cy3u, P. A. fA3p1k nporpammupoBanus Python : yae6noe nmocodbue / P. A. Cy3u. — 3-e uzn. — Mocksa :
Wnrepuer-Yuusepcuter Mudopmanuonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Meaua, 2020. — 350 ¢. —
ISBN 978-5-4497-0705-5. — TekcT : 31eKTpOHHBIN // DneKkTpoHHO-0nbmmoTeunas cucrema IPR BOOKS :
[caiit]. http://www.iprbookshop.ru/97589.html

3. ®eaun, @. O. Ananu3 ganasix. Yacts 2. UHcTpymenTsl Data Mining : yuebnoe nocobue / @. O. denun, O.
®. ®enun. — MockBa : MoCKOBCKHii TOpoIcKOi nenaroruueckuii yuusepcutet, 2012. — 308 ¢. — ISBN
2227-8397. — Tekcr : anekTpoHHbIit // DnextponHo-6ubimoreunas cucrema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/26445

4. MupxkuH, b. I'. BBenenue B ananu3 qaHHbIX : y4eOHUK 1 TpakTukyM / b. I'. Mupkun. — MockBa :
WznarenscrBo FOpaiit, 2019. — 174 ¢. — (ABTopckuii yueOonuk). — ISBN 978-5-9916-5009-0. — Tekcr :
anekrponHusiii // DBC HOpaiit [caiit]. https://www.urait.ru/bcode/432851

5. ®enun, @. O. Ananu3 gannbix. Yacts 1. [TogroToBka nanHbIX K aHanusy : yuebHoe nocodue / ®. O. denuH,
@. ©. Geaun. — Mocksa : MockoBckuil ropojickoii negarorndeckuii yausepcurert, 2012. — 204 ¢. — ISBN
2227-8397. — Tekcr : anekTpoHHbIit // Dnextponno-6ubimoreunas cucrema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/26444

6. Cy3u, P. A. SI3p1k mporpammupoBanus Python : yae6roe nocodue / P. A. Cy3u. — 3-e uzn. — Mocksa :
Wnrepuer-Yuuepcuter Mapopmanmonnsix Texnonoruit (MHTYUT), Aii ITu Ap Meaua, 2020. — 350 ¢. —
ISBN 978-5-4497-0705-5. — TekcT : 3neKTpoHHbIH // DneKkTpoHHO-0ubanoteunas cuctema IPR BOOKS:
[caiit]. http://www.iprbookshop.ru/97589.html

JlonmomHUTEIBbHAS:

1. byiinaues, C. K. OcHoBbI mporpammupoBaHus Ha si3bike Python : yue6Hoe nocobue / C. K. Byitnaues, H. 1O.
boxknar ; nox penakuueii 1O. B. Ilecun. — ExarepunOypr : Ypanbckuit penepanbubiii yausepcurer, D6C ACB,
2014. — 92 c. — ISBN 978-5-7996-1198-9. — TekcT : 31€KTPOHHBIN // DIeKTpOHHO-OMOIMOTEeYHas cCUCTeMa
IPR BOOKS : [caiit]. http://www.iprbookshop.ru/66183.html

2. Ananu3 naHHBIX : y4eOHHK JUIs akajeMudeckoro Oakanaspuara / B. C. MxurapsH [u Ap.] ; o penakuuei
B. C. Mxurapsina. — Mocksa : M3narensctBo HOpaiit, 2019. — 490 c. — (bakanaBp. AxageMudeckuii Kypc).
— ISBN 978-5-534-00616-2. — Tekcr : anekrponHsblit // DBC FOpaiit [caiit].
https://www.urait.ru/bcode/432178



9. Hepequb PECYpPCOB CCTHU I/IHTepHeT, HGO6XOI[I/IMI>IX JJIs1 OCBOCHUA JUCHHUITIIMHBI

http://lwww.psu.ru/elektronnye-resursy-dlya-psu Daekrponnsie pecypest ais IITHUY
http://window.edu.ru/ EnunHOe OKHO A0CTyIa K 00pa30BaTeIbHBIM pecypcam
10. IIepeuenp nHOOPMATMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX ITPH OCYIIECTBICHUH
o0pa3zoBaTeIBHOrO IIpoIiecca Mo AUCITUTUTHHE

O6pazoBarenbHblil iporecc 1o aucuuiuimie KoMnboTepHble TEXHOIOTHH 00pa00TKH O00JIBIINX
MAaCCHBOB JIaHHBIX TPEAINOJIaracT UCIOIb30BaHUE CIICIYIONMIETO MPOrPaMMHOT0 00ECIICYCHUS 1
MH(POPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

- I0CTyn B peskume ON-line B Diekrponnyro 6ubaroTeunyio cucremy (36C);
- IOCTYH B JIEKTPOHHYIO HHPOPMALUOHHO-00pa30BaTeNbHON Cpey YHUBEPCUTETA.

Heo6xoaumoe nuieH3noHHoe U (Mik) CBOOOIHO PacHpOCTpaHsIeMoe MPOrpaMMHOE 00ecIicueHHe:

- IPHUJIOXKEHHUE MO3BOJIAIOIIEE IIPOCMATPUBATh M BOCIIPOM3BOANTL MeauakouTeHT PDF-daiinoB «Adobe Acrobat
Reader DCy;

- oducHslii maket npuioxenuit «LibreOffice», Alt Linux;

- maketa Anaconda miis Python Bepcun 3.

[Tpu ocBOCHMHU MaTepHaa 1 BBIOIHEHHS 33/IaHHH 10 AUCIMIUIMHE PEKOMEHIYETCSl HCIIOJIb30BaHUE
MaTrepuaoB, pa3MenieHHbIX B JInuHbix kabuHerax ody4atomuxcs ETUC [ITHUY (student.psu.ru).

I[pu opraHu3anyy AMCTAHIMOHHON Pa0OThI ¥ IPOBEACHUH 3aHATHI B PEKUME OHJIAMH MOTYT
HCIIOJIb30BATHCS:

cucTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe Tiardopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaaepKUBaeT BO3MOKHOCTb UCIIOJIb30BaHHMS
TEKCTOBBIX MaTEpHaJIOB M MPE3EHTAIMH, ayH0- U BUJCOKOHTEHT, a TaK K€ TECTHI, IPOBEPSEMBIE 3a1aHM,
3a/1aHusl 111 COBMECTHOM PabOThI.

cuctema tecrupoBanus Indigo (https://indigotech.ru/).

11. Onucanne MaTepuaIbHO-TEXHUUYECKOU 0a3bl, HEOOXOIUMOM JIJIST OCYILIECTBIICHUS
o0pazoBaTeJILHOTO Mpoliecca Mo TUCITUTIIINHE

JU7st IEKIMOHHBIX 3aHATHI TpebyeTcs ayAUuTOpus, OCHAILIIEHHAs MPE3eHTAllMOHHOM TeXHUKOM (IIPOEKTOp, KpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOrPaMMHBIM 0OecTieueHuEeM, MEJIOBOH (M) WIM MapKEepHOH
JOCKOH.

Jlnst mpoBeieHHsI TPAKTUUECKHUX 3aHATHH - KOMIBIOTepHBIN Kitacc. CocTaB 000pyAOBaHUS OMpeeNieH B
[Tacnioptre komMmBIOTEPHOTO KiTacca (TpedyeTcst moctyn B MIHTEpHET U 10JKeH OBITh YCTAHOBJICH MAKET
Anaconda for Python 3)

Jlnst TpynnoBbIX (MHAMBUAYAIbHBIX ) KOHCYJIbTAIUM - Ay JUTOPHS, OCHAILEHHAs IIPE3EHTAllMOHHON TEXHUKOM
(mpoekTop, FKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIMM IPOTPAaMMHBIM 00€CIICUeHHEM, MEITOBOH (1) HIH
MapKepHOU TOCKOH.

J7is mpoBeIcHUST TEKYIIIETO KOHTPOJIS - ayJUTOPHSI, OCHAIIIEHHAs MEJIOBOH (¥) UITM MapKEPHOU TOCKOH.
CamocrosiTenbHas paboTa CTYIEHTOB: ayAUTOPHUS, OCHAIIICHHAs] KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTHIO
NOJKITI0YeHHs K ceTu «HTepHeT», ¢ 00eCTieueHHBIM JJOCTYIIOM B DJIEKTPOHHYIO HH(OPMAIMOHHO-
o0Opa3oBaTenbHYIO Cpely yHUBepcuTeTa, nomemenust Hayunoit oubnumorexu [ITHIY.



[Tomemenus Hayuno# oubmuoreku [I'HUY ns oGecrieuenrs caMOCTOSITEIBHON pabOThl 00 yJarOIIUXCS:

1. Hayuno-6ubnuorpaduueckuit oraen, kopi.l, ayn. 142. O6opynoBaH 3 mepcoHaTbHBIMUA KOMITBIOTEPA C
JOCTYTIOM K JIOKQJIbHOM U IN1I00aJIbHONW KOMIIBIOTEPHBIM CETSM.

2. UuTanbHbBIN 3271 TYMaHUTAPHOU JTUTEPATYpPHI, Kop. 2, aya. 418. O6opynoBaH 7 nepcoHaTbHBIMH
KOMIBIOTEPAMHU C IOCTYIIOM K JIOKQJIBHOM U IN100aNbHOM KOMITBIOTEPHBIM CETSIM.

3. UuranbHbIHA 321 eCTeCTBEHHOH ITUTeparypsl, kopn.6, ayn. 107a. O60pyaoBaH 5 nepcoHaIbHBIMU
KOMIBIOTEPAMHU C IOCTYIIOM K JIOKQJIBHOM U IN100aTbHOM KOMITBIOTEPHBIM CETSIM.

4, Otnen MHOCTpaHHOM JUTEparypsl, Kopm.2 aya. 207. O6opyaoBaH 1 mepcoHaTbHBIM KOMITHIOTEPOM C
JOCTYTIOM K JIOKAJIbHOM U IN1I00aJIbHONW KOMIIBIOTEPHBIM CETSM.

5. bubnmnoreka ropuandeckoro dakymnprera, kopi.9, aya. 4. Obopynosana 11 nepcoHanibHbIMU
KOMIBIOTEPAMHU C IOCTYIIOM K JIOKQJIBHOM U IN100aNbHON KOMITBIOTEPHBIM CETSIM.

6. YuTanbHblil 3a1 reorpaguueckoro akynbrera, Kopi.§, aya. 419. O6opynoBaH 6 nepcoHalbHbBIMU
KOMITBIOTEPAMU C JOCTYIOM K JIOKQIBHOW U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

Bce KOMITBIOTEpHBI, yCTAaHOBJICHHBIC B IIOMEIEHUSIX HAYIHOW OMOIMOTEKH, OCHAIIEHBI CICAYIOIINM
POTPaMMHBIM 00ECTICYCHUEM:

Onepannonnas cucrema ALT Linux;

Oducusrii maker Libreoffice.

CnpaBouno-nipaBoBas cucrema «Koncynsrantllmtocy



CDOHI[BI OICHOYHBIX CPCACTB IJIA aTTeCTallvuU 110 JUCITUIIIITUHEC
KOMHBI-OTepHI)Ie TCXHOJIOI'MH 06pa60TKI/I 0OJIBIINX MAaCCUBOB JaHHBIX

[Tnanupyemsblie pe3yJbTaThl 00yUeHUS MO0 AUCHUILTAHE 1 POPMUPOBAHUSI KOMIIETEHITUH.
NHuaukaTopsl 1 KPpUTEPUU UX OLICHUBAHUS

OIIK .4

Crioco0eH KOMOMHUPOBATH U aJalTUPOBATH CYLIECTBYIOIINE HHPOPMALITHOHHO-
KOMMYHHKAITMOHHBIE TEXHOJIOTUH TSI PEIICHUs 3a/1a4 B 00J1acTH MpodecCHoHaTbHON
NeSITeIbHOCTHU C yY4eTOM TpeboBaHUM MH()OPMAIIMOHHOM 6€30TTIaCHOCTHU

Nnuaukartop [Tnaaupyembie pe3yTbTaThl Kpurepun onieHUBaHUs pe3yIbTaTOB
o0y4JeHUst o0y4ueHust

OIlIK 4.1 3HaeT u croco0eH UCI0Ib30BaTh HeynosnerBopuren
KomOunupyer u TEXHOJIOTHH 00paboTKH He criocoOeH ncronp30BaTh TEXHOIOTUN
alanTupyeT TEKCTOBBIX ¥ YMCJIOBBIX JAHHLIX | TEXHOJOIMU 0OpaOOTKU TEKCTOBBIX U YHCIOBBIX
COBpEMEHHbIE 6ospIIOro 00bemMa, MOKET JAHHBIX O0JIBIIOTO 00beMa, HE MOXKET BBIOPATh
nH(GOPMAIIOHHO- BBIOPATH MOJAXOIAILYIO0 CTPYKTYPY| HOAXOAAILYI0 CTPYKTYPY JaHHBIX U HE
KOMMYHUKAIIHOHHBIE JaHHBIX ¥ 3apOrPaMMUpPOBATh | CIIOCOOEH 3alpOrpaMMHUpPOBATh AITOPUTM

TEXHOJIOTUHU AJIs
peanzaluy peneHus
MaTeMaTHYECKUX 3a7a4

aNIrOpuT™M 00paboTKH,

00paboTKu
Y 10BJIETBOPUTENBH

3HaeT U CrOCOOCH UCTOIB30BATh TEXHOJIOTHH
00pabOTKH TEKCTOBBIX U YMCIIOBBIX JIAHHBIX
00JBIIOr0 00bEMa, MOXKET BBIOPATh
MOIXOJIATIYIO CTPYKTYPY TaHHBIX U
3alporpaMMHPOBATh aJITOPUTM 00pabOTKH,
JENCTBYS CTPOro Mo obpasiry.

Xopo1o
3HaeT u cnocoOeH UCTIONIB30BATh TEXHOJIOTUHU
00pabOTKH TEKCTOBBIX U YMCJIOBBIX JIAHHBIX
0011b1I0T0 00bEMa, MOKET BBIOPATH
MOAXOJIAIIYIO CTPYKTYPY JIaHHBIX U
3aMporpaMMHUPOBAThH AJITOPUTM 00pabOTKH,
JoryckaeT 5 u 0osee omnOoK, KOTOPbIE MOKET
caM HCIPaBUTh NOCTIE OOBICHEHUS
MpernoaBaTers.

OTnuyHO
3HaeT u cnocoOeH UCTIONIB30BATh TEXHOJIOTUHU
00pabOTKH TEKCTOBBIX U YMCIIOBBIX JIAHHBIX
60sb1IOro 00beMa, MOXKET BHIOPAThH
MOXOJIAIIYIO CTPYKTYPY JTaHHBIX U
3aMpoTrpaMMHPOBATh AJITOPUTM 00pabOTKH,
JoIycKaeT He 6ojiee 5 ommOoK, KOTOphIe caM
HAXOJUT U UCTIPABIISET.




OIIK.2

Cnocoben COBCPIICHCTBOBATDb U PCAJIM30BbIBATb HOBBIC MaTCMATHUUYCCKUC MCTObI PCILICHN A

IIPUKJIAAHBIX 3a1a4

Nunukatop [Lmanupyembie pe3yiabTaThl Kpurtepun onieHHBaHUS PE3yIbTATOB
o0y4JeHUst o0y4ueHust
OIIK.2.3 YMeer ucnoiib30BaTh OUOIHOTEKY HeynosnerBopuren
Peanuzyer marmuHoro 00y4enus Skleaarn, | He ymeeT ucnonb3oBath s3bIK

MaTeMaTHYEeCKUU METO]I
Ha SI3BIKE
MPOrPaMMUPOBAHUS
BBICOKOTO YPOBHS W/Uiin
C IIOMOIIBIO
CHEUHUATU3UPOBAHHBIX
MMaKETOB MPOTPaMM

croco0eH paboTarth ¢
JTOKYMEHTAIIMEH U MOXKET
MPUMEHSATh METOJbI MAITHHHOTO
00y4eHUs IS peIIeHHs 3a1a9
aHaJM3a JaHHBIX.

nporpammupoBaHus Python u
crienuan3npoBaHHbie Onbmmorexu Pandas,
Numpy, SciPy, Mathplotlib s nepBudHoi
00pabOTKH JaHHBIX.
VY I0BIIETBOPUTEIIHH

CriocoGeH HCToIb30BaTh SA3bIK
nporpamMmmupoBanus Python u
crenuaau3upoBannbie oubmmoreku Pandas,
Numpy, SciPy, Mathplotlib m1st nepBu4HOi
00paboTKH JaHHBIX, JEHCTBYS MO 00pasily.

Xopo1io
YMeeT UCIob30BaTh A3bIK MPOTrPAMMUPOBAHUS
Python u cniennanu3upoBanHble OMOINOTEKH
Pandas, Numpy, SciPy, Mathplotlib s
MEePBUYHOI 00pabOTKH TaHHBIX, HO IOMYCKAeT
oT 5 u 6ojee omnOOK, KOTOPHIE MOKET
UCTIPABJIATH TOCIIE Pa3bsICHECHUN
MpernoaBaTers.

OTauyHO
YMeeT UCIoNb30BaTh A3bIK MPOTrPAMMUPOBAHUS
Python u cnienmanu3upoBaHHble ONOINOTEKN
Pandas, Numpy, SciPy, Mathplotlib s
MEePBUYHOI 00pabOTKH TaHHBIX, HO I0IYCKAeT
He Oosiee 5 omMOOK, KOTOPhIE MOXKET HaXOIUTh
Y HCTIPABIISATH CAMOCTOSITEITBHO.




OHCHO‘IHI)Ie CpCaACTBaA TCKYIICI'O KOHTPOJIA U HpOM@)KYTO‘IHOfI arTTeCcraliuu

Cxema gocrtaBku . ba3zoas

Bua MmeponpusiTust IpoMeKyTOUHON aTTecTaluy | DK3aMeH
Cnoco0 npoBeieHUsI MEPONPUATHS TPOMEKYTOUHOM arTecTanuy ;| OleHKa [0 JUCUUIUIMHE B paMKax
NPOMEKYTOYHON aTTECTALlUH ONPEACIIETCS Ha OCHOBE 0aJIIOB, HAOpPAHHBIX 00YYaIOIIMMCSl HA KOHTPOJIBHBIX
MEpOTIPHUATHAX, TPOBOJUMBIX B TEUEHHE YUCOHOTO MEepPHOAA.
MaxkcumanbHoe KostnyecTBo 6asios @ 100

KonBepranus 6ai0B B OTMETKH

«oTianuHo» - ot 81 mo 100
«xoporio» - ot 61 10 80

«yIOBJIETBOPUTEIBHO» - 0T 41 10 60
«HEYIOBJICTBOPUTEIILHOY / «He3a4uTeHO» MeHee 41 Oana

Kommnerenuus Meponpusitue KonTponupyemeblie 3J1eMEeHTBI
(nHOMKATOD) TEKYIIEro KOHTPOIS pe3yabTaTOB O0yUCHHUS
OIIK.2.3 OcCHOBBI s13bIKa 3HaHME YNPABISAIOMNA KOHCTPYKLIUN

Peanuzyer maremaTuueckuii
METO/] Ha A3BIKE
IPOrpaMMUPOBAHUS BEICOKOTO
YPOBHSI U/UITU C TTIOMOIIBIO
CTHeLHaTN3UPOBAHHBIX MTAKETOB
IIporpamm

OIlIK 4.1

Komb6unupyer u anantupyer
COBpEeMEHHbIE HMH()OPMAIIMOHHO-
KOMMYHHKAIIUOHHBIE TEXHOJIOTUU
JUIS peau3aluy peleHus
MaTEMAaTUYECKUX 3a]a4

nporpammupoBanus Python
[TucbMeHHOe KOHTPOJIBbHOE
MEpOIPUSITHE

s3pika Python 3nanue u ymeHue

UCIIOJIb30BaTh CTPYKTYPHI TAHHBIX S3bIKA
Python 3nanue BO3MOKHOCTEIH

OubIMOTEKH NUMPY U YMEHHUE UX
UCIOJIb30BaTh PEIIEHUS 3a/1a4 JTMHEHHHOM
anreOpbI3aHue BO3MOKHOCTEH

OubIHOTEKH SCIPY U YMEHHE UX

MCIIONIL30BATh JJIS pallleHUs 3a/1a4
ONITHMH3AINHA ¥ MaTEMaTHICCKON
CTaTUCTUKU3aHNE BO3MOKHOCTEH

oubnnorexku pandas 1 ymeHne ux
UCIOJIb30BaTh JUIs1 paboThl ¢ 6a3aMu
TAHHBIX3HAHNE BO3MOKHOCTEN

oubmmorexu matplotlib u ymenune ux
UCIIOJIb30BATH [T BU3yaIN3allii TAaHHBIX




Komnerenuust
(vHIUKATOD)

Meponpustue
TEKYILETO KOHTPOJISA

KouTtponupyembie 371€MEHTHI
pe3yJIbTaTOB O0yUYEHHUS

OIIK.2.3

Peannsyer maremaruueckuii
METO/] Ha A3BIKE
IPOrpaMMHUPOBAHUS BBICOKOTO
YPOBHSI U/WIIU C TOMOILBIO
CHELMAIU3UPOBAHHBIX IAKETOB
mporpamm

OIlK.4.1

Komb6unupyer u anantupyer
COBpEeMEHHbIE HH()OPMAIIHOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJOTUU
JUIS peanu3aluy peleHus
MaTeMaTUYECKUX 3a]a4

BBegenne B MamuHHOE
obyuenne. OO0yueHue ¢
YUUTEIIEM.

3amuiaeMoe KOHTPOJIbHOE
MEpOIpUSITHE

VMeHue UCIoJIb30BaTh JIMHERHBIE MOJEIIH
JUISL PELIEHUS 3a1a4 PETPECCUH C
HCIIOJIBb30BAaHUEM BO3MOYKHOCTEN
ouonmorexu Sklearn. Ymenue

UCIIOJIb30BaTh JINHEHHbIE MOJEIH IS
pelieHus 3a1auu KiacCu(UKaINH C
UCIIOJIB30BaHUEM BO3MOKHOCTEH
ouoimorexu Sklearn. Ymenue

UCIIOJIB30BaTh PELIAIONINE IEPEBbS U Jieca
peLIaoNIuX ICPEBHEB IS PEIICHUS 3a1auu
PErpeccru ¢ UCIOIb30BaHUEM
BO3MOXHOCTeM Ooubnnorexu Sklearn.

YMeHMe UCIOIb30BaTh PEIIAOIINE
JIEPEBBS M JIECa PEIIAIONINX JIEPEBBEB IS
pelIeHus 3a]aun KilacCu(puKaluu ¢
UCIIOJIB30BAHUEM BO3MOKHOCTEN
ouoimorexu Sklearn. Ymenue

UCIIOJIb30BaTh METO/IbI KPOCC-BaTHIAI[H
1u1st 00pBOBI ¢ IepeoOyueHrneMMenune

BBITIOJIHATD IMOJ00P apaMeTPOB IO CETKE

YMeHue paboTath ¢ JJOKyMEHTAIUeH
oubmmorexu Sklearn

OIIK.2.3

Peanusyer maremarnueckuii
METO/1 Ha S3BIKE
MPOTPaMMHUPOBAHHUS BBICOKOTO
YPOBHS W/UITU C TIOMOIIBIO
CHEHHATU3UPOBAHHBIX TAKETOB
pOoTrpaMm

OllK.4.1

Komb6unupyer u anantupyer
COBpEMEHHbBIE HH()OPMAITUOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU
JUISL pealIn3aliy PELIeHUs
MaTeMaTHYeCKUX 3a7a4

[TpakTHueckoe npruMeHeHue
TEXHOJIOTHI 00paboTKH
JTAHHBIX.

HToroBoe KOHTPOJIBLHOE
MEpOTIPHUSITHE

YMenue ONPCACIIATh 3aBUCUMBIC IIPU3HAKU

YMmeHue paboTarh ¢ UUCIOBBIMU
npU3HaKaMu YMeHne paboTarts ¢

OMHapHBIMM NTPU3HAKAMU Y MEHHE paboTaTh
C KaTeropuajibHBIMH NPU3HAKAMU Y MEHUE

BBIOMpATh MOJAXOAIINE METOIBI U
TEXHOJIOTHH JJISl PELIEHUs] TIOCTABJIEHHON
3a/1a4yu YMEHNE UHTEPIPETUPOBATH

MIOJTyYEHHBIE Pe3ylbTaTbIYMEHNE

BHU3YyaJIH3UPOBATh JAHHBIE U PE3YIbTaThI
paboThIMeHne TOKyMEeHTHPOBaTh paboTy

YMeHue npeAcTaBuTh CBOK paboTy U
OTBEYaTh Ha BOIPOCKI BO BPeMsI
MIPE3EHTALIUN TTPOEKTA

Crienmdukanuust MeponpusiTUi TEKYIIEro KOHTPOJIS

OCHOBBI s13bIKa MporpaMMupoBanus Python




[IponoKUTENbHOCTh MPOBEACHUS MEPONIPUATHS MPOMEKYTOUHOM aTTECTallMK: 8 yaca
VYcnoBus MpoBeieHUs] MEPONPUATHS: B YAaChl CAMOCTOSITEIIbHON paboThI
MaxkcumainbHblil 0ani, BbICTAaBISEMbIH 32 MEPOIPUATHE IPOMEXKYTOUHOU aTTectanuu: 30
[Tpoxoanoii 6amt: 12.3

IToxaszaTenu oneHUBAaHUA Bbamnel
BrimoiHeHre KOHTPOJIBHON pabOThHI 16
Brinonnenue qoManiHux pador
BeinosiHeHHE TIPaKTHYECKO# paboThI M0 OCHOBaMH MPOrPaMMHUPOBaHUs Ha si3bike Python 6
Beenenue B mamunHoe o0ydenue. O0ydeHue ¢ yauTeeM.
[IponomKUTENLHOCTh IPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllUU: 8 yaca
VYcnoBus npoBeIeHUs MEPOTIPUATHSA: B YAChl CAMOCTOSITEILHOU pabOThI
MaxkcumainbHbIil 0an, BeICTaBIsIEMbIH 32 MEPOIPUATHE IPOMEXKYTOUHOM aTTectanuu: 30
[TpoxomHoii 6amt: 12.3
IToxaszaTenu oneHUBaHUA Bbamnel
3amuTa pedepara mo teme "OQUH U3 METOIOB MAIIMHHOTO OOyUYEHUS: OCHOBBI aITOPUTMA, 16
001acTh MPUMEHEHUS, IPUMEPHI UCTIOH30BAHMSI C HCIIOJIb30BAHUEM BO3MOKHOCTEH OMOIMOTEKN
Sklearn.
Brimonnenue joMairHux 3agaHui 8
[TucrMeHHBIC IPOBEPOYHBIE PAOOTHI 6
[TpakTHyecKoe MpUMEHEHHE TEXHOJIOT i 00pabOTKH JaHHBIX.
[TponomKkuTeTbHOCTh MPOBEACHUS MEPOIIPUSATHS TPOMEKYTOUHOM aTTeCTAIlMu: 8 Haca
YcnoBust mpoBeACHNUS MEPOIIPHUATHS: B YaChl CAMOCTOSITEILHON paboThI
MaxkcumanbHbIi 0an, BICTAaBIsEMbIH 32 MEPOIPUATHE TPOMEXKYTOUHOU aTTecTanuu: 40
[Tpoxomnoii 6amn: 16.4
[Toxazarenu onleHUBaHUSA bannsr
3amura npakTUYecKor paboThl aHAIM3a TaHHBIX 32
BrimonHeHne foOManIHuX 3aaHui 8




