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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Llenbto ocBoeHUsT AuCHUILTUHBI "[IporpaMMupoBanie UM aHAIN3 JAHHBIX  SBiISETCS (HopMUpOBaHHE
TEOPETUYECKUX 3HAHUI 00 OCHOBHBIX CTPYKTypaxX JAaHHBIX, HCIOJb3YEeMbIX MpPHU IPOrpaMMHUPOBAHUU,
dopmax mpencTaBieHUs aITOPUTMOB, METOJaX TECTUPOBAHMS MPOTPAMM, a TAK)Ke KIFOUEBBIX NMPUHIIUIIAX,
METOJlaX ¥ CpEJICTBax aHaju3a JaHHBIX, MPAKTUYECKMX YMEHUN M HaBBIKOB MO MPUMEHEHUIO S3bIKa
IPOTPaMMHUPOBAaHUS U COBPEMEHHBIX METOJIOB aHalW3a JaHHBIX B PA3IUYHBIX c(epax 4YeIoBEeYeCKOH
NesATeNIbHOCTH. BakHO B X0/€ OCBOEHHS IUCIHMIUIMHBI MOATOTOBUTH MAarucTpoB K MpPOQecCHOHATbHON
JeSITEIbHOCTH B COOTBETCTBUHU C KBATM(HUKAIIMOHHON XapaKTEPUCTUKON MarucTpa 1o HaupaBJiIeHUIO, B TOM
yuciie GOpMUPOBAHUE YMEHHM O BBISIBICHUIO HEOOXOAUMBIX YCOBEPILIEHCTBOBAHUM U pa3paboTKe HOBBIX,
6onee 3(h(peKTUBHBIX CPEJCTB aHATN3a JAHHBIX.

K ocHOBHBIM 3a7auaM OCBOeHMsI AUCHUILINHBI «[IporpaMMupoBaHue W aHaIW3 JAHHBIX» CIEAYET
OTHECTH:
- U3Y4YCHHE CYIIECTBYIOIINX TEXHOJIOTUI MOATOTOBKU JaHHBIX K aHATU3Y;
- U3y4YeHUE OCHOBHBIX METOJIOB ITOMCKA 3aKOHOMEPHOCTEH, CBS3€H, MpaBmil B TaOyJIHUPOBAHHBIX MacCHUBaX
JTaHHBIX O0JIBIIOr0 00beMa, MILTIOCTPUPOBAHHOTO UX IPUMEHEHHSI B PA3JIMUHBIX 001acTIX AeITeIbHOCTH;
- U3yYEHHUE METOJIOB CTATUCTUYECKOTO aHAIIN3a JAHHBIX;
- OBJIQJICHHE TMPAKTUYECKUMU YMEHHMSIMH M HaBbIKAMHM pealu3alliid TEXHOJIOTWH aHanu3a JaHHbBIX,
dbopMUpOBaHUS U TMPOBEPKH THUIOTE3 O HUX MPHUPOAE U CTPYKTYpe, BapbHUPOBAHUS MPUMEHSEMBIMU
MO/JICIISIMHU;
- M3y4YyeHHE TMPUHIUIOB OpraHu3aldd W TPOBEIACHHUS AaHAIUTHYECKOTO HCCIEIOBaHMs, pEelIeHUE
NPAaKTUYECKHX 3314 C IIeIIbI0 IPOTHO3MPOBAHUE U BEIPAOOTKA PEKOMEHIAIINH;
- (QopmupoBaHME YMEHUH U HABBIKOB NPUMEHEHUS YHHMBEPCAIbHBIX IMPOTPAMMHBIX IAaKETOB H
AHATUTHYECKUX TUIATGOPM JUIS aHATTN3a TaHHBIX.

Kypc opuentupoBan Ha maructpoB OIl «Ilpuknannas uudposas ¢uionorus», IpuMepsl U 3aJauu
noAOUparoTCsl ¢ y4eToM NpOo(ecCHOHANBHBIX HHTEpPEcOB MaructpoB. Ocoboe BHUMaHHME YAETACTCS
IPaKTUYECKOMY OCBOCHHMIO TEPMUHOJIOTHH U ONPEesICHUSM 0a30BbIX TEPMUHOB.

2. MecTo AcuuIINHBI B cTpykType OIT
JuciuninuHa oOTHOCUTCS K  (aKyJIbTaTUBHOM 4YacTH 0Opa3oBaTelbHON IMpPOrpaMMbl,
(hopmupyemoil yuacTHUKaMu 00pa3oBaTenbHbIX oTHomeHuit @T/.01.

CTyneHT, NpUCTYHAIOMMNA K HW3YYEHUIO JUCHUIUIMHBIL, JIOJDKEH o0JlafaTh 3HAHUSIMU,
YMEHUSIMH, HABBIKAMHU/OIBITOM HPAKTUYECKON JEsTENbHOCTH, MOJYYEeHHbIMH paHee B XOJIe
M3y4eHUs JUCLMILIMH Ha YpoBHE OakanaBpuaTa. [ 0oCBOEGHHS NaHHOW JHUCLHUIUIMHBI 00ydaromuics
JOJDKEH BJIAJIETh CICAYIOIIUMH 3HAHUSAMU U KOMIICTCHIUSAMU:

— OCHOBBI IPOrPaMMHPOBAHUS
— KommnbsroTepHas TMHIBUCTUKA

— (MaremaTtnueckast) CTaTUCTHKA

YcnemHoe OCBOEHHE JAHHOW JUCHUIUIMHBI CHOCOOCTBYET TOTOBHOCTH CTYAEHTOB K OCBOEHHIO
auciUiIiEbl OCHOBHOM MHOCTPAHHBIN SI3BIK: TEOpHs M NpakTHKa mnepeBoja, [Ipuvenenue Big Data B
TYMaHUTapHOH cdepe, a Takke OmnblTa NpopecCHOHATBHON AESITEIbHOCTH MPOU3BOJACTBEHHONW MPAKTHUKH,
HAy4YHO-HCCIIeIOBAaTeNIbCKOM  pabOThl M NPOM3BOACTBEHHOM MpakTHUKM W  IpeABapseT  HaydHO-
UCCIIEIOBATEIbCKYI0 paboTy Mo HampaBieHuto «duionorus», HanpasieHHOCTh «IIpuxnanHas uudposas
bunonorus».

JanHas ydeOHas NUCHMIUIMHA OMHUPAeTCs Ha MarTepuai MpPEeAIIECTBYIOIIMX TEOPETHUYECKUX KYpPCOB
«®Dunonoruss B cucTeMe TyMaHUTapHOTO 3HaHusA», «WH(popMalMOHHBIE TEXHOJOTMM B HayKe H
oOpa3zoBaHum», «OCHOBBI MPOTPaMMHUPOBAHUS Ul (PUIIONOTOBY, «YTpaBieHue HU(PPOBBIMH MPOSKTAMU»,
«TepmuHoBenenue u 60a3bl TaHHBIX», «L{MppOBbIE HHCTPYMEHTHI B IIEPEBOJIEY.

3. IllianupyemMble pe3yJbTaThl 00yUeHHUsI 0 THCHHUIIJIMHE
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3.1. KomnereHunu, GopMHUPOBAHHIO KOTOPBIX CIIOCOOCTBYET TMCUMILIAHA

[Tpu ocBOGHUU TUCHMIIMHBI (POPMUPYIOTCS CleAyrone KomrnereHmu B cootBeTctBun ¢ ®I'OC BO

10 JaHHOMY HAIIPpaBJICHUIO ITOAT'OTOBKU:

I[IK 4 - CoocoOeH caMOCTOSTENIBHO OCYIISCTBIISATh TIONHBIA IUKI CO3JaHUS, OOpadOTKH,
pPEIaKTUPOBAHHMS U TIPOJIBUIKCHUS IIM(PPOBOrO KOHTEHTA PA3HBIX KAHPOB, IUCKYPCOB

[1K-5 - CnocobeH ucnoibp30BaTh COBpEeMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIATH TaHHBIMH
C WCHOJIb30BaHMEM MPHKIATHBIX HpOrpamMm, 0a3 JaHHBIX U KOPILyCOB TEKCOB, BBIIOJHATH NEPEBO]
TEKCTOB HAa MHOCTPAHHBIN S3BIK C UX TIOMOIIBIO

3.2. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHUs] MO AUCHMILIMHE, COOTHECEHHBIX C

HHIMKATOPAMH JO0CTUKeHNs (popMUpPYyeMBbIX KOMIIEeTeHIU I

B pe3yjibTaTe OCBOCHU A JUCHUIIIINHBI 06y11a}01111/1171051 JOJDKCH:

3HaTh:
TCOPECTUUYCCKUEC, METOOOJIOTHYCCKUEC U MMPAKTUYCCKHUE OCHOBBI UCIIOJIB30BAHUA KOMIIBIOTCPHBIX TEXHOJOTUH B
JIMHTBHMCTHKE, META SA3bIK KOMITBIOTEPHOM 1 KoprycHoi muarsuctuku (I1K-4, TTIK-5);
OCHOBHBIE METOJbl KOHCOJHMJIALUH, TpaHC(HOpMallu, BU3yalU3allMM, OLEHKH KayecTBa, OUUCTKU U
npenoopadoTku nanubix (I1K-4, I1K-5);
BO3MOYKHOCTH OTEUECTBEHHBIX M 3apyOeKHBIX YHUBEPCAIBHBIX TMPOTPAMMHBIX CPEICTB |
AQHAMTUYECKHX TU1aT(GopM, MpUMeHsieMbIX sl aHanu3a nanubix (I1K-4, [TK-5);
Ymersn:
CO3/1aBaTh XpaHWIHUIIA JIAaHHBIX, BBINOIHATh UX 3arpy3Ky, U3BjieKaTh AaHHble U3 xpanuaui (I1K-4,
I1K-5);
IIPUMEHSTHh TEXHOJOTUU UHTEJUIEKTYaJIbHOTO aHAIN3a JIEKTPOHHBIX MACCUBOB JAHHBIX /ISl PELLIECHUS
KOHKPETHBIX mpakTudeckux npoodiem (I1K-4, TTIK-5);
HCIIOJIb30BaTh BO3MOXKHOCTH M MHCTpyMeHTH! M1 M KOMIIBIOTEpHBIX TEXHOJOTUN NIPU PELIEHUHU
COOCTBEHHBIX 3a/1au B HCCIIEIOBATENILCKOW U MpakTudeckoi padore ([1K-4, [TIK-5);
MPUMEHSTh TOJTYYEHHbIE JIMHIBUCTHYECKUE 3HAHUS U W3YUYCHHBIE BBIUMCIMTEIbHBIE METOIbI U
AIITOPUTMBI K PealTbHBIM JTUHrBHCTHYeCKHM HaHHBIM (TTK-5);
CaMOCTOSITEJIbHO M3Yy4aTb, MOJAKIIOUATh M HCIOJB30BAaTh KOMIIBIOTEPHBIE NPOTrpaMMbl M MOMYJIH,
HEOOXOMMBIE JUTS PEIIeHUs] KOHKPETHBIX 3a/1au KoMibioTepHoit tuarBuctuku (I1K-4, T1K-5);
HNmers npakTnyecknii onbiT/MMeTs HaBBIKK:
BHEJPSTh HauOosee MOIMyJSIpHbIE KOMIIBIOTEPHBIE JIMHIBUCTHUECKHE MHCTPYMEHTHI, OMOIUOTEKH U
HPUIOKEHHs T paboThl ¢ TuHrBHcTHYecKuMU nanHbivu (TTK-4, TTK-5);
MeToJlaMu pPadOThl C NAKETOM aHajdu3a JaHHbIX, IPEJIHA3HAUEHHBIX JMJI PEIIEHUs CIOXKHBIX
CTaTUCTHYECKUX U COLMOJOTMYECKUX 3ajjay, MOAPOOHO PAacCMOTPEB BeCh HAOOp MHCTPYMEHTOB,
BXOJSIINX B akeT aHanu3a ganusix ([1K-4, ITK-5).

4. O0beM U coiepKaHue TN CHUTITIHHbI
O0BbeM JUCHUILIMHBI cocTaBiaseT 1 3adeTHbIX eauHull (36 akaJeMHYeCKHX dYacoB), B T.U.:

npaktudeckas noaroroska (I1I1) — 14 akagemuueckux yacoB B 04HOU opme

4.1. Coaep:kanue JAUCHUIUIMHBI MO pa3genam (TeMaM), COOTHeCeHHOe ¢ BHJIAMH H

TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHMHAPCKOI0 THIIA

O0BeM MHOM KOHTAKTHOM paOOThI U CAMOCTOSITEIBHONM PaOO0THI 00YJArOIIETOCs M0 TUCIUIUIMHE YKa3aH

B y‘-IC6HOM IJ1aHC 06pa30BaTeHBHOI71 nporpaMMmal.

Ne
/1

§ Bunber 3ansaTuil, wux @OpMBI TEKYILErO
Paznenst (TeMsr) 2 %| oOpem (B ak.yacax, KOHTPOJISL YCIIEBAEMOCTH (I10
JTUCIUTUTHHBI o mo oyHOHW (opme OYHOH (popMe 0OyICHIS)
00yueHUN)
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3aHATUS 3aHATHS
JIEKIIHOH- CeMUHap- dopMBI IPOMEKYTOUHOH
HOTO CKOT'O aTTeCcTalluu
THIIA THIA
1. BBoaHbIi. [Tousitne  GOABLIMX 3 2 TpaxT. Bxoanag quarHoctuka: TECT C
JAHHBIX U YIPaBJICHUE TAHHBIMU. 3aHATHE MOCTIETYFOIIIM 00CYKICHUEM
3azaun aHaIM3a JAHHBIX, IIOHATHE Pe3yJIbTaTOB.
Habopa maHHbIx (dataset). Crucoxk BOTIPOCOB,
[ToaroroBUTEIbHBIC ONEPALIUN AJIS HWHTEPECYIOIUX CTYJCHTA IO
BBIIIOJTHCHUA aHAJIN3a JaHHBIX: COLEpKaHUIO JTHUCLHAIIINHBI
3arpysKa JaHHbIX, TpaHC(popMaLus (cmaetcs B NHUCHBMCHHOM
JIAHHBIX, U3yYCHHE TaHHBIX, BHJIC)
OYHCTKA JaHHBIX, BU3yATH3AIUS
JIAHHBIX
2. | ba3oBble TEXHOJIOTUH AJIs aHAJIHM3a 3 4 mpaxT. Pemmenue yueOHBIX 3a1a4
JAHHBIX 3aHATHE
3. | Anamu3 nanHbIX Ha Python 3 6 mpaxT. Peenve yueOHbIX 3a1a4
3aHATHE
4. 3axmrountenbHbli. [logBenenne wu 3 2 TIPaKT. Pemenne yueOHBIX 331249
aHau3 MIPOMEKYTOYHBIX 3aHATHE
PE3YIIBTATOB OCBOCHUS TUCIMILINHBI
Hroro 3a cemectp: 14 3auer

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHUA TUCHMILIMHBI 10 pa3jienaM (TeMam)

Paznen 1. BBoauwlii. [lonsiTue 0OIbIIMX JAHHBIX W YNpaBjeHHe [JaHHBIMH. 3aJauyd aHaJIM3a
JAaHHBIX, NMOHsATHe Hafopa manHbIX (dataset). IMoaroroBUTeNbHBIE ONMEPANUU IJISI BBINOJTHEHHS
aHaJM3a JaHHBIX: 3arpy3Ka JaHHBIX, TPaHcPOPMALUs JaAHHBIX, H3yYeHHe JAHHBIX, OUMCTKA JAAHHBIX,
BU3YAJIM3aLUsl TAHHBIX
3ajauM aHanM3a JIaHHBIX, MOHsATHE HaOopa aaHHbIX (dataset). IToxroroBuTenbHbIE omepanuu s
BBIMOJIHEHUS] aHAJIM3a JIaHHBIX: 3arpy3ka JaHHbIX, TpaHCQOpMalus [aHHBIX, H3yYCHHE JaHHBIX,
OUYHUCTKA NaHHBIX, BU3YyAJIN3allUsl JAHHBIX. TE€XHOIOTUYECKUI CTEK aHalli3a JAaHHBIX, IIOCTPOCHHBIA Ha
6aze s3plka mporpammupoBaHus  Python. SI3sik  mporpammupoBaHus Python:  ocHoBHbIE
XapaKTePUCTHKH, BO3SMOXXHOCTH SI3bIKA JUTSI PEIICHHS 3ajad aHAIN3a JAHHBIX U MAITUHHOTO OOy4eHUsI.
Bepcun s3pika nporpammupoBanust Python, nuctpuOytuBbl 6 u 6ubnuorexku Python. 3nakomcTBO C
mucTpuOyTnBoM Anaconda W cOCTaBOM WHCTPYMEHTOB IS 3ajad aHalW3a JaHHBIX W MAIluHHOTO
o0yueHHs, BXOJAuX B qucTpuOyTuB. MIHTEepakTHBHAs 06omouka [Python notebook: npuHuIMIBEl pabOTHI
U IPUMEHEHUE [T PeIICHHS 3a/]a4 aHajIi3a JaHHBIX ¥ MAallIHHHOTO 00yYeHUs

Pasnen 2. ba3zoBble TEXHOJIOTMHA AJIA AHAJIN3A JAHHBIX

3HAKOMCTBO C Pa3JIMYHBIMU KJaccaMd MH(OpPMaIMOHHO-aHAINTHYECKUX cucteM. TexHonoruu Data
Mining. TexHosoruu ananuza OosblIuX 00BEMOB AaHHbIX Big Data): mpuunHbBl BO3HUKHOBEHUS,
OCHOBHBIE 0COOEHHOCTH (D)YHKIIMOHMPOBAHUS U CIEIU(HKA CO3JaHUs MPUIOKEHUH. 3HAKOMCTBO C
6ubnuorekamMu numpy 4 pandas M pemeHHeM 0a30BBIX 3a/1a4 MOATOTOBUTENbHBIX ONEpanuid s
BBITIOJTHCHHUSI aHAllM3a JAHHBIX C TIOMOINIbI0 ATUX OuOmmorek. OCOOEHHOCTH TOCTPOCHHS
MH(POPMAIIMOHHO-AHATUTHYECKUX CHUCTEM C TNPUMEHEHHEM aJITOPUTMOB MAIIMHHOTO OOy4eHUs.
OcHoBHblE 3Tambl CcO3AaHMSI HH(OPMALMOHHO-AaHAIUTUYECKUX CUCTEM C HCIOJIb30BAaHUEM
QITOPUTMOB MalIMHHOrO oOyueHus. IlocTaHOBKM 3agad MamMHHOTO 00y4eHus. OOBEKTH H
npu3Hakd. TUIbl NpPU3HAKOB: OWMHApHbIE, HOMHHAJIbHBIE, MOPSAIKOBbIE, KOJIMYECTBEHHbIE. THIIbI
3aa4 MAIIMHHOTO OOYYeHHUs: KiacCU(UKAIMsA, PErpeccHs, MPOTHO3UPOBAHME, KIACTepU3alus.
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[Tpumepsl 3amav, pelIaeMbIX METOJAMU MalmIMHHOTO oOydeHus. [IpoGiema HemooOydyeHust /
nepeoOyyueHHs

Pasnen 3. Anaau3 nanHbix Ha Python

1. PaboTa co HeCTpYKTYpUPOBaHHBIMU JaHHBIMU

2. Pabora co crpykrypupoBanubiMu ganHbiME (HTML, XML, JSON, CSV, HS, u npyrue)

3. Pabota c bubamorexkamu Numpy, Scipy, Pandas, Matplotlib, Plotly, Seaboarn

4. bubnauoreku ManmHHOTO 00yueHus Sklearn, Pytorch

5. Menemxep nanueix DVC

B Tteme paccmarpuBarOTCs OCHOBHBIE OWMOIMOTEKH, HCIOJIB3YEMbIE ISl HAayYHBIX BBIYMCICHUH |
BU3YaJIH3al[UH Pe3ybTaTOB. A Tak)Ke€ BEPCUOHUPOBAHUE JAHHBIX U1 MOJIEICH MAITMHHOTO 00YYEeHHUS.
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Pa3zneua 4. 3aka0unTe IbHbBIN. IToaBenenue UTOrOB M AHAJIN3 NMPOMEKYTOUYHBIX
pPe3yJIbTATOB OCBOEHUS TUCUMUILINHBI

5. O6pa3zoBarejibHbIE TEXHOJIOTHHI

PeKOMCHI[yeMBIe O6pa3OBaTC.HBHBIC TCXHOJIOTHUH: TPAKTHUYCCKUC 3aHATUA C TCXHOJIOTUAMU
y4eOHOW NHCKYCCHH, MPOSKTHAas padoTa, MpelcTaBisieMas B BHAC IMPE3SHTAIUN, TEXHOJIOTHU
CMEIIaHHOTO OOy4YeHHUs, HWHIUBUIyaJIbHbIC 3aJlaHUs, CAaMOCTOATENbHas paboTa CTYJIEHTOB,
KOHTPOJIbHBIC pa6OTbI. CTyI[CHTBI 3HAKOMATCSA C KOMIIBIOTCPHBIMUA u KOpIIYCHBIMHA
TCXHOJIOTUIMMU, MNPUMCHCHUECM MAIIMHHOT'O 06yqu1/151 B TUIIMYHBIX CIIy4dasX ITPAKTHUKH, pa36npa}0T
MPAKTUYECKHE KeHChI, y4aCTBYIOT B JIGKIIUSIX IPUTIIAICHHBIX TOKIaTIMKOB.

[Ipn mpoBeneHUH MPAKTUYECKUX 3aHATUNH PEKOMEHIYETCS MOMHUMO OOCYKIICHHS TEOPETUUECKUX
BOIIPOCOB HCIOJIb30BAHUE NPOEKTHBIX METOAMK, BBIINOJHEHUE NMPAKTUYECKUX 3aJaHUIl Ha OCHOBE
Nutepuer-pecypcoB. CTyA€HTBl MOPEACTABISIOT pe3yibTaTbl CBOEM CaMOCTOSTENIBHOM U
IIPpaKTUYECKONl paboThl B BHJE Ipe3eHTAUM{ C HCHoJb30BaHUEM Iporpammbl PowerPoint u
ny6naukanuu matepuaios B D11OC

6. YueOHO-MeTOIMYECKOE 00ecTieyeHre CAaMOCTOSITeTbHOI padoThl 00yyaromuxcst
CamocrosiTenbHas pabora 0OydaroIMXCs OpraHM30BaHa B BHJAC HU3YYCHHUS
TCOPCTUUCCKOTO MaTcpuajia, pClICHUA 3aaa4 W HPAKTHYCCKOIO NPHUMCHCHUS IMOJTYYCHHBIX
HaBBIKOB JJISl MAIIMHHOTOOOYYEHHS U YIPABJICHHS OOJIBIINMH JaHHBIMHU.

Crynentam Ha pecypce «MoW YHUBEPCUTET» BBIKJIQJBIBAIOTCS CCHUJIKM Ha 3allMCaHHBIC
BEOMHAPHI MO Pa3HBIM TE€MaM, KOTOPbIE OHU MOTYT MOCMOTPETh B YJAOOHOE BpEMsi; CIHCOK
IUIOIIAI0K JUCTAHLIMOHHBIX KypPCOB, HA KOTOPBIE OHU JOJIKHBI [OAINMUCATHCS U IIPUCIATh OTYET
MPOXOKACHUS (CKPUHIIIOTHI IO HEACISM U YCIIEBAEMOCTh MO KYpCy).

[TomHOCTBIO BECh METOAMYECKUN MaTepHayl IO OOECIEeUEHUI0 CaMOCTOSTEIbHON palboThI
ctyaeHToB npuBoautcs B [Ipuinoxennn 1 k PIL.

7. XapaKkTepuCTHKA OLIEHOYHBIX CPEACTB /A TeKYUIero KOHTPOJISI YCHeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAUM 00YYAIOLIUXCS M0 JTHCIHUIIIMHE

Bonpocel k 00cyxaeHuto B xone cobOecenoBaHus. MHauBuayanbHble 3adaHUs/pabOThI C
ITOCTAaHOBKOM KOHKPETHOM 3ajaud M NpeANUCaHHBIM aJITOPUTMOM €€ BblojHeHus. Iloaroroska
MIPOEKTOB.

ITpriMepHBIE BOIPOCHI K YCTHOMY OIIPOCY.

1. IlapagurMpl NporpaMMHUpPOBAHHUS UX CYTh U CHJIbHBIE CTOPOHBI. THUNWYHBIE MPEACTABUTEIU
pa3IMYHbIX MApaJurM, IPUMEHEHHE PA3INYHbIX MapaaurM B Python.

2. Crnenu¢uka THUOM3AUUM B S3bIKaX MPOrpaMMHUPOBaHMS (pa3iWYHbIE ACMEKThl TUIU3ALUHN).
Peanu3zanus tunu3zanuu B Python.

3. ImeHOBaHUE TIEpeMEHHBIX U JIpyrux o0bekToB B Python (mpaBmiia u cormamenusi). YuciaoBbie
THUIIBL: JINTEPAIbl, OOBSIBICHUE U ONIEPALIUH.

4. TlpucBoeHue 1Mo cchUike W mo 3HaueHuio. Crneunduka co3nanusi oOBEKTOB M MPUCBOCHUS B
Python, ocoGeHHOCTH PabOTHI ¢ 00BEKTAMU LIETOYUCICHHOTO TUIIA.

5. PazHuna Mexay KonmupoBaHUEM U IpucBoeHueM. [IpoGiema yTeuku AMHAMUYECKON MaMsTH,
cbopka mycopa. KomupoBaHue, NMpUCBOEHHE M CTpaTerus YIpaBlieHHs JWHAMHUYECKOW MaMATHIO B
Python.

6. byneBckuil Tum, cpaBHEHUs U yCIOBHBIE oniepaTopsl B Python.

7. Huxaer B Python, paboTa u yctpoiicTBo nukia for, THIHYHOE MPUMEHEHHE range U enumerate B
nukie for.
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8. Ctpoxu B Python. ITpunIiumber paGboTsel 1 OCHOBHBIC ONIEPATOPHI U (DYHKITUH.

9. Cnucku B Python. Pa3nuunbie ciocoObl co3nanus u KonupoBaHus cruckoB B Python. O6xox
CIMCKA U TIOUCK 3JIEMEHTOB B CIIMCKE.

10. Coucku B Python. OOpamenue K 31eMeHTaM CIMCKa M co3fgaHue cpe3oB. CTaHaapTHBIC
arperupytomue GyHKINUU, paboTaAIOLIUE CO CIUCKAMH.

11. Cnucku B Python. KitoueBsie onepaiiuu, npoBoIsIfe K N3MEHEHHIO CITUCKA M MOPOKIAIOIINE
U3MEHEHHBIE CITUCKH.

12. CnoBapu B Python. OcHOBHBIE CTIOCOOBI CO3IaHMS, IOTYYCHUSI M U3MEHEHUs 3HaueHuiH. O0xo/
cJoBapen.

13. IIpeoOpa3oBanue MexIy ClOBapsiMH U crickamu B Python. Omnepammu ¢ mpencraBieHUSIME
cJoBapen.

14. Omnepauuu coO CJIOBapsIMH, YYUTHIBAIOIIME BO3MOXKHOE OTCYTCTBHE Kiro4a. Onepanuu
MHOI'02JIEMEHTHOTO M3MEHEHUus cioBaped. Onepanuu Mo3JI€MEHTHOIO H3BJICUYEHUS U3 CIIOBaps U UX
UCIIOJIb30BaHUE.

15. MuoxectBa B Python. OcHOBHBIE CIIOCOOBI CO3[jaHMS, MOJTYYEHUS M M3MEHEHMs 3HAYEeHUH.
0O06x0/1 MHOXKECTB.

16. BeinonHeHre 0CHOBHBIX ofepaliuii ¢ napoit MHOXecTB B Python.

17. Koprexxu B Python. OTinumns koptexxell oT cnuckoB. PacnmakoBka M yacTU4Has pacliakoBKa
KOPTEKEH.

18. BolpakeHusi reHepatopbl U reHeparopbl crnuckoB B Python. Mcnonb3oBanue ycnoBuil B
reHeparopax.

19. 'eneparopsr MHOXeECTB U ciioBapeii B Python. Mcnons3oBanue yciaoBuii B reHepaTopax.

20. @yHKIMHU CTAaHJAPTHON OMOIMOTEKH /17151 pabOThI C KOHTEHHEpaMHu.

21. O6bsBnenue u Be30B GyHKmu B Python. [Tapamerps! ¢pyHKIMM CO 3HAYEHUEM 110 YMOTIYAHUIO
U KomMeHTupoBanue pynkuuu. [lomyuenne nadopmaryu o pynkuu. Criocodbl nepeayn napameTpoB
IIpU BbI30BE QYHKIUH.

22. Ilepenaya nepeMEHHOTO KOJIMYECTBAa IMapaMeTpoB (MMEHOBAHHBIX W HE MMEHOBAHHBIX) B
¢yaxun Python. Bpi30B QyHKIMM C MO3MIMOHHBIMU IapamMeTpaMH, HaXOASIIMMUCS B CIHMCKE, U
MMEHOBAHHBIMU IIapaMeTPaMHU, HaXOASIIUMHUCS B CIOBapeE.

23. AHoHuMHbIe QyHKIMH B Python MX BO3MOXHOCTM M OrpaHuuYeHUs. THUMHUYHBIE CLIEHAPUH
UCIIOJIb30BaHUSI AHOHUMHBIX (DYHKIIUI.

24. CUHTaKCUC U CeMaHTHKa 00pabOTKH UCKITIOYUTENBHBIX CUTyanuii B Python.

25. Co3gaHue MOJIb30BATEIBCKUX UCKIIFOUEHUI U HHCTPYKIIMS assert.

26. bazoBble onepanuu A padoTsl ¢ gaitnamu B Python.

27. Ucnonb3oBaHue UHCTpyKUUH with ... as Ha mpumepe paboTsl ¢ (aitnamu.

28. Hcnonw3zoBanue moxyineil pickle u shelve nnst coxpaneHuss o0bekTOB B (ailm M uX
BOCCTAHOBJICHMSI.

29. Moaynmu B Python u ux ormimume ot ckpuntoB Python. Bapmantsl cuHTakcuca mmmnopra
MOJyJIsl U 00beKTOB MoayJsl. [IpuMeHeHne UMITOPTUPOBaHHBIX 00beKTOB. [lopsiiok moucka Moaysei u
cnenuduKa ux 3arpy3ku. 3arpy3ka MojayJiel u3 riodaJbHOro perno3uTOpHs.

30. Umnopt koxa u3 naketoB. Opranu3zaius nakeros B Python.

31. Konnernmus knacca u oobexta. [puamumnsr u mexanuzmsr OOII.

32. O6bsBICHHE KIacca, KOHCTPYKTOP, CO3/1aHue OOBEKTOB M OJJMHOYHOE HaclenoBaHue B Python.

33. Ympasnenue 1ocTynoM k aTpulyram kiacca B Python.

34. Tlonumopdu3M U yTUHAs TUIU3ALUSA U TPOBEpKa MPUHAICKHOCTH 00BEKTA K KIAacCy B SI3bIKE
Python.

35. MeTop! KJIaCCOB U CTaTHYECKHE TIEPEeMEeHHbIe 1 MeToibl B Python.

36. Untpocnekuus 1 JUHAMUYECKHE ornepaluu ¢ oobekramu B Python.
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37. CrnenanbHbIe METOABI ISl HCIIOJIb30BAaHUSI TTOJIB30BATEIILCKUX KIIACCOB €O 21 cTaHAapTHBIMU
oreparopamu U QyHKIHUIMHU.

38. OcHOBHbBIE BO3MOKHOCTH, MOJ/1IePKUBAEMBbIE (byHKIIMOHATTEHBIMU SI3bIKaMHU
nporpammupoBanus. [lonaepxka GpyHKImoHaNbHOTO TporpaMMupoBanus B Python.
39. Konuenuusi «QyHKIMH — TpaKAaHe NEpBOro Kiacca» B S3bIKE MPOrpaMMHUPOBAHUS,

nojyiepkka 3Toi konuenuuu B Python. Crernduka namoaa-gynkuuii B Python.

40. T'mobGanpHBIC W JOKaNbHBIC TNEpeMEeHHbICe B (GyHKOHAX Ha mnpumepe Python. IToGounbie
3¢ deKThI BbI30Ba GYHKIUN U UX MTOCIEACTBUSI.

41. BnoxenHnble GyHKIIUU U 3aMbIKaHUs, crienuduka peanusanuu B Python.

42. dyHKIMH BBICLIETO MOpsAKa U AekopaTopsl B Python.

43. Konuenmus map/filter/reduce. Pabora map() B pas3iauuHbix Bapuanus B Python.

44. Konnenmus map/filter/reduce. Pabora filter() B Python. Mcnonp3oBanust Mmomysist operator mpu
pabore c filter.

45. Konnenmus map/filter/reduce. Pabora reduce() B Python. HcnomszoBanme reduce() c
HAYaJbHBIM 3HAUYEHUEM, UMEIOIIUM THII, OTIIMYHBIN OT BO3BPAIIa€MOT0 peaylHpyomien QyHKIue.

46. Urtepatopsl B Python: BcTpoeHHBIE HTEpaTOphl, CO3/1aHUE COOCTBEHHBIX HTEPATOPOB,
TUTIUYHBIE CIOCOOBI 00X0/1a UTEPATOPOB U MPUHIUI UX PAOOTHI.

47. Bcrpoennsie GyHKINU A7s1 pabOTHI C UTEpAaTOPaMU M BOZMOKHOCTH MOAYJIA itertools.

48. OyHKIMK FeHepaTOPhl U BBIPAXKEHHS T€HEPATOPhI: cO3/laHue U puMeHeHue B Python.

49. Cnenuduka MacCHBOB, KaK CTPYKTyp HaHHBIX. J[MHAMHYeCKHMEe MacCHBBl — crenupuka
paboThl, CIOXKHOCTH onepanuii. Criennguka padbota ¢ array B Python.

50. AGcTpakTHast CTPYKTypa JaHHBIX CTEK: 0a30BBIC M PACIIMPEHHBIC ONEPAINU, UX CIO0XHOCTb.
Peanuzamus creka B Python.

51. AOcTpakTHas CTPyKTypa JaHHBIX ouepenb: 0a30Bble M pACIIMPEHHBIC ONEpalH, WX
CIOXKHOCTh. Peanuzanus ouepenu B Python.

52. Cnemnuduka pealn3alud U CKOPOCTH OCHOBHBIX Olepaluii B ouepeAan Ha 0aze maccuBa U
CBSI3aHHOT'O CITHCKA.

53. CBs3aHHBIE CIHCKU: OJHOHANpPABICHHbIE W JByHarpaBieHHbIe. CpaBHEHHE CKOPOCTH
BBITIOJTHEHHS] OCHOBHBIX OMNEPAlliii B CBS3aHHBIX CITUCKAX U B TUHAMHYECKOM MaCCHBE.

54. ANTOpHTM COPTHPOBKH BBIOOPOM, CIIOKHOCTH COPTHPOBKHM W BO3MOXKHOCTH IO €e
YIIY4IIEHUIO.

55. Anroput™M COpPTHPOBKH BCTaBKaMHU, €r0 CJIOXHOCTh. AJITOPUTM OBICTPOTO TIOHCKA B
OTCOPTHUPOBAaHHOM MaccuBe. CI0KHOCTh ITOMCKA B OTCOPTUPOBAHHOM U HE OTCOPTUPOBAHHOM MAaCCHBE.

56. Anroputm coptupoBkH lllemna, cI0KHOCTh COPTHPOBKH M BO3ZMOYKHOCTH T10 €€ YTy UIICHHIO.

57. Anroput™ OBICTPOI COPTUPOBKH, CII0KHOCTh COPTUPOBKH U BO3MOKHOCTH TIO €€ YIJIyUIIEHUIO.

58. AITOpUTM COPTUPOBKHU CIUSHUEM, CII0KHOCTh COPTUPOBKH.

Kpurepun orieHKH ommpoca;

Onenka Kpurepun

OmnmryHO OrBewaeT Ha BCE BOMNPOCHL, IPOIEMOHCTPHPOBAHA  CIIOCOOHOCTH
AQHATIM3UPOBATh M 0000IIaTh MH(POPMALIMIO, CIETAHbI OOOCHOBAHHBIE
BBIBOJIBI, PA3bsICHEHHS

Xoporio OtBeyaer He Ha BCE BOIPOCHI, HO Ha OOJIBIIIMHCTBO. YMEET B HEKOTOPOI
CTEIeHN aHAM3UPOBATh M 0000IIaTh MH(popMalio. BeBogbl ymeeT
JieTiaTh

'V IOBIIETBOPUTEITHHO OrBeuaer He Ha Bce Bompockl (Mesbiie 50%). JlemMoHCTpupyer
HEKOTOpbIE CITOCOOHOCTH aHAIM3UPOBATh U 0000IaTh WHGOPMAIHIO.
BbIBOIIBI IeT1IaTh HE MOYKET
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| HeynomeropurensHO | 3anane He BbITIOMHEHO

Taxoke CTYACHTBI BBIINIOJHAKT HWHAWBUAYAJIBbHBIC 3adaHUs I10 Kaﬁ(ﬂOﬁ TEMC, NPCACTaBJIAA
PE3YJIbTAThI aHAJIM3a U CUHTC3a JaHHBIX.

B koHue MarucTpaHThl caaroT 3adeT. Eciu cryneHT npucyrtcrBoBail Ha 60% 3aHsaTul U
BBIIIOJIHUJI HE MEHee 5 3aJaHuil Ha NPAKTUYECKUX 3aJaHMsIX, TO OH MOJyYaeT «3auyeT»
aBTOMATHYECKH KaK HAKOIMUTEIbHYIO OIleHKY. Ecim nanHoe TpeOoBaHWE HE BBINOIHEHO, TO

opoxoauT CO6CCCI[0BaHI/I€ C IpernoaaBaTCJICM.

TuroBble BapuaHThI TECTOBOM PabOTHI MPeCTaBICHBI B poH e OlleHOUHbIX cpencTs (IIpunoxenue 2).

8. YueOHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHUe U CIUTLTHHBI
OcHoBHas TuTEeparypa:

1. Kapsixkun, M. U. TexHonoruu nporpaMMUpPOBaHUsI U KOMIIBIOTEPHBIN MPakTUKyM Ha s3bike Python :
yuebHoe mocodbue : [16+] / M. U. Kapsikun, K. A. Barynesn, P. M. Muayxun ; FOxubiii denepanbHbIit
yHuBepcuteT. — PoctoB-Ha-/lony ; Taranpor : FOxubiii ¢enepanbubiii yausepcutet, 2022, — 244 c. :
Wi, TalJI. — Pexum JocTymna: 1o HOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=698687 (nara  oOpamenus: 14.11.2024). —
bubmuorp. B kH. — ISBN 978-5-9275-4108-9. — TekcT : 211eKTpOHHBIH.

2. batok, O. A. IlpakTukyM mo aHanu3y JOaHHBIX Ha s3bikax Python m R : yuebnoe mocoOue ans
CTYJEHTOB, oOyuatoumxcs 1o HampaBieHusMm 38.03.01 «Okonomuka», 38.03.05 «busnec-
unpopmatuka» : [16+] / O. A. barok, M. P. McaeBa, M. O. CamcoHkuH ; OUHAHCOBBIH YHUBEPCUTET
nipu [IpaBurtensctBe Poccuiickoit @enepanuu. — Mocksa : [Ipomereit, 2023. — 100 c. : wi1., Tadi., cxem.,
rpad. Pexum JocTymna: 1o MOJIMTUCKE. —
URL.: https: //blb|IOC|ub ru/index.php?page=book&id=700938 (nata  oOpamenus: 14.11.2024). —
bubmuorp. B kH. — ISBN 978-5-00172-356-1. — TekcT : 37€KTPOHHBIMH.

3. [IporpammupoBanue : yuedHoe nocodue / O. 0. I'opbaneit, O. I1. PsOprunaa, A. H. bamam, H. U.
SAnoBuu. — Munck : PUIIO, 2023. — 300 c. : wi., T1abn. — Pexxum pgocTyma: mo MOAMMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=717782 (nata  obOpamenus: 14.11.2024). —
bubnuorp. B kH. — ISBN 978-985-895-148-1. — TekcT : 351IeKTpOHHBIH.

4. 3natononbckuii, JI. M. IlporpammupoBaHue : THIOBBIE 33/a4yd, aJrOPUTMbI, METOIbI : ydyeOHOE
noco6ue : [12+]/ 1. M. 3natononsckuil. — 4-e uzn. (311.). — Mocksa : Jlaboparopus 3nanuii, 2020. — 226
c. : WL — Pexum JocTymna: o MOJIITUCKE. —
URL.: https //biblioclub.ru/index.php?page=book&id=222873 (nata  oOpamenus:  14.11.2024). —
bubmuorp. B k1. — ISBN 978-5-00101-789-9. — TekcT : 211eKTpOHHBIH.

JlononHuTenbHas AUTEpaTypa;

1. [TporpammupoBanme, TECTUPOBaHUE, MPOEKTUPOBAHHE, HelpoceTH, TEXHOJIOTHH
anmnapaTHO-IPOrPaMMHBIX CPEACTB (MPAKTUUECKUE 3a/IaHUs U CIIOCOOBI UX pelieHus) : y4eOHuK : [16+] /
C. B. Beperexuna, B. JI. Cumonos, K. C. Kapmurnikuii [u ap.]. — Mocksa : Jlupekr-Menua, 2022. — 144
c. : WL, TabII. - Pexum J0CTyna: o HOJITTHCKE. —
URL.: https: //blb|IOC|ub ru/index.php?page=book&id=694782 (nata  obOpamenus:  14.11.2024). —
bubnuorp. B xkH. — ISBN 978-5-4499-3321-8. — DOI 10.23681/694782. — TekcT : 2IeKTPOHHBIH.

2. Ucaera, I'. H. fI3piku mporpaMMHpOBaHUS : MPAKTUKYM IO KypCy «SI3BIKH TPOTPaMMHUPOBAHHSD :
yueOHoe mocobue : [16+] / I'. H. Hcaesa, H. B. Jlorauésa, }O. B. Ctpenantok ; TexHOIOTrHYECKHIA
yHuBepcuteT. — Mocksa : Jlupexkr-Menua, 2024. — 109 c. : ni., Taba. — Pexxum goctyna: mo noJmnucke. —
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https://biblioclub.ru/index.php?page=book&id=222873
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URL.: https://biblioclub.ru/index.php?page=book&id=713440 (mnara  oOpamenus: 14.11.2024). -
bubnuorp.: c. 106-107. — ISBN 978-5-4499-4411-5. — DOI 10.23681/713440. — TekcT : 2JI€KTPOHHBIN.
3.  [Onektponubiii  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=480500]
Kyxosckuit O. U. MHpopMannOHHbIE TEXHOJOTHH W aHAIM3 JaHHBIX: ydyeOHoe mocobmue / O.W.
Kyxosckuii - Tomck: Onb Konrtent, 2014. - 130 c.

4. DnektpoHHblid pecypc: http://www.sfs.uni-tuebingen.de/~hbaayen/publications/baayenCUPstats.pdf]
Harald Baayen (2008). Analyzing Linguistic Data. A Practical Introduction to Linguistics using R,
Cambridge University Press: Cambridge

Pecypchl MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «HTepHeT»:
Cucrema 3J1eKTPOHHOH MOJIJIEP)KKKA  oOpa3oBareIbHOro Iporecca  «Moit
yHuBepcuTeT» https://uni.ivanovo.ac.ru
[Tpodeccuonanpubie 0a3bl JAaHHBIX U HWH(OPMALMOHHO-CIPABOYHBIE CHUCTEMBI:

9BC «YHUBEpCUTETCKAS ouobimoreka onnaitn»y Wwww.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
DJeKTpOHHAs oubmmoreka  MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew
DnexkTponnbiii karasior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoOe oOecrieuenue: onepannonnas cucrema Microsoft Windows, maker
odpucHbix nporpamm Microsoft Office u(unm) LibreOffice, untepuer-6pay3ep Microsoft Edge
n(nmm) Yandex Browser.

9. MaTepuajibHO-TeXHHYeCKoe o0ecneyeHue T CIUIITHHBI
VY4eOHble ayIuTOpUU:
- JUI IPOBEJICHUS 3aHSATUM CEMHUHAPCKOIr0 TUMA, KOHCYJIbTAIUN, TEKYIIETOo KOHTPOJISI U
MPOMEXYTOUYHOH aTTeCTallUM C KOMIUIEKTOM CHELUaJIU3UPOBAHHON yueOHONl wmebenn u
TEXHUYECKUMHU CPEJCTBaAMHU O00yUEHUS;

JlaGoparopusi, OCHaIllEHHAas 71a00paTOPHBIM 000pyIOBaHHUEM, KOMIIJIEKTOM
CIIeIIMaJIM3UPOBAHHON yueOHOI MeOen U TEXHUYECKUMU CPeJICTBaMH OOyUYEHHUSI.
ITomemenne TU1sL CaMOCTOSITEJIBHOM paboThl, OCHAILIEHHOE KOMIIJIEKTOM

CIICIIUATTM3UPOBAHHON yueOHON MeOenHn, KOMMBIOTEPHONW TEXHUKOM C BO3MOXKHOCTBHIO
noakItoueHus k cetu « MaTepHer» u odecneyenuem goctyna B OMOC.
JlemoHCcTpanimoHHOE 000pY/TIOBaHUE U yUEOHO-HATJISITHBIE TTOCOOUS JJIs 3aHSATHI
JIEKIIUOHHOTO TUIa, 00eCTIeYNBAIOIINE TeMaTHYECKUEe WITIOCTpaluu: rpesentanuu PowerPoint,
AJIEKTPOHHBIE CIIOBAPHU U CIIPABOYHO-UH(POPMAIIMOHHBIE TTIOPTAIBI, BUICOMATEPUAIIBI U T.II

ABTOp(bI) paboueil mMporpaMMbl AUCHMILUIMHBI JOLUEHT Kadeaphl aHTIUICKON (uioioruwy,
n.¢.H., nou. C.A. Manuk

[Mporpamma paccMoTpeHa U YTBEpKICHA Ha 3acelaHMu Kaeapbl 3apyOeHOH (QHIoIoruu
«29» aBrycra 2024 r., mpotokoi Ne 13.

[TporpamMmma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapst Ne OT « » 20 1.
CornacoBaHo:
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PykoBogutens OI1 /

(moanuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20
CornacoBaHo:
PykoBoaurens OI1 /

(moanuce)

[Tporpamma oGHOBIIEHA
IPOTOKOJI 3acenanus kapeapsl No OT « » 20
CornacoBaHo:

PykoBoaurens OI1 /

(moanuce)



