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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Llenbto ocBoeHUsT AUCHUILTUHBI "lIporpaMMupoBaHie ¥ aHAIN3 JAaHHBIX  sBigeTcs (opMUpOBaHHE
TEOPETUYECKUX 3HAHUI 00 OCHOBHBIX CTPYKTypaxX HaHHbBIX, HCIOJIb3YEMbIX IMpPH MPOrpaMMHUPOBAHUU,
dopmax mpencTaBieHUs] AITOPUTMOB, METOJaX TECTUPOBAHMS MPOTPAMM, a TAK)Ke KITFOUEBBIX MPUHIIMIIAX,
METOJlaX U CpEACTBAaX aHaju3a JaHHBIX, MPAKTUYECKHMX YMEHUH M HAaBBIKOB MO NPUMEHEHUIO S3bIKa
IPOTPaMMHUPOBAaHUS M COBPEMEHHBIX METOJIOB aHalW3a JaHHBIX B Pa3NUYHBIX cpepax dYeIoBEeYeCKOH
NEesATeNIbHOCTH. BakHO B X0/€ OCBOEHHS IUCIHMIUIMHBI MOATOTOBUTH MAarucTpoB K MpPOQecCHOHATbHON
JeSITEIbHOCTH B COOTBETCTBUHU C KBATM(HUKAIIMOHHON XapaKTePUCTUKON MarucTpa 1o HanpaBJIeHUIO, B TOM
yyciie GopMUPOBAHUE YMEHHM MO BBISBICHUIO HEOOXOAMMBIX YCOBEPIIEHCTBOBAHUM U pa3pabOTKe HOBBIX,
6oree 3(h(EeKTUBHBIX CPEACTB aHATN3a JAHHBIX.

K ocHOBHBIM 3a7auaM OCBOEHHS AUCHMILTUHBI «[IporpaMMupoBanye M aHaIU3 JaHHBIX» CIEAYET
OTHECTH:
- U3y4YCHHE CYIIECTBYIOIINX TEXHOJIOTHIA MOATOTOBKU JAHHBIX K aHAIIU3Y;
- M3y4eHHE OCHOBHBIX METOJIOB IOMCKA 3aKOHOMEPHOCTEH, CBSA3EH, MpaBMl B TaOyTUPOBAHHBIX MAaCCHBAX
JTaHHBIX O0JIBIIOr0 00beMa, MILTIOCTPUPOBAHHOTO UX IPUMEHEHHSI B Pa3IMUHbIX 00JaCTsIX AESITEIbHOCTH;
- U3y4eHHE METOJIOB CTATUCTHYECKOTO aHAIIN3a JaHHBIX;
- OBJIQJICHHE TMPAKTUYECKUMU YMEHUSAMH M HaBBIKAMHM peaTM3al[Md TEXHOJOTHI aHalu3a JaHHBIX,
dbopMUpOBaHUA U TPOBEPKH THUIOTE3 O HUX MPHUPOAEC U CTPYKTYpe, BapbHPOBAHUS MPUMEHSIEMBIMU
MO/JICIISIMHU;
- M3y4YCHHE TMPUHIMUIOB OpraHu3aldd W TPOBEICHHS AaHAIUTHYECKOTO HCCIIEIOBaHMs, pEelIeHUE
NPaKTUYECKHX 3a/1a4 C IIeTTbI0 POTHO3MPOBAHNE U BEIPAOOTKA PEKOMEHJAIIHIA;
- (opMupoBaHHE€ YMEHUH M HABBIKOB MPUMEHEHMS YHHUBEPCAJBbHBIX MPOrpaMMHBIX MaKETOB U
AHATUTHYECKUX TUTATGOPM JUTS aHATTN3a TaHHBIX.

Kypc opuentupoBan Ha maructpoB OIl «IIpuknannas uudposas ¢uionorus», IpuMepbl U 3ajadu
noJAOUparoTCsl ¢ ydeToM NpodecCHOHANBHBIX HHTEpecoB MaructpoB. Ocoboe BHUMAaHHUE YIEsAETCA
PaKTUYECKOMY OCBOCHMIO TEPMUHOJIOTHH U ONPeesIeHUSIM 0a30BbIX TEPMUHOB.

2. MecTo AucuMIIMHbI B cTpykType OIT
JucuuninrHa OTHOCUTCS K  (aKyJIbTaTUBHOM 4YacTH 0O0pa3oBaTelIbHON IMpPOrpaMMbl,
(hopmupyemoil yuacTHUKaMH o0pa3oBatesbHbIX oTHomeHuit @T/1.01.

CTyneHT, NpUCTyHAIOMMNA K HW3YyYEHUIO JUCHUIUIMHBL, JIOJDKEH o0JlalaTh 3HaHUSIMU,
YMEHUSIMHU, HaBBIKAMHU/OIMBITOM HPAKTUYECKON NEsITEIbHOCTH, MOJYYEeHHBIMH paHee B XOJe
M3y4eHUs JUCLUIUIMH Ha YpoBHE OakajaBpuaTa. [ oCBOEGHHS NaHHOW JHUCUHUIUIMHBI 00ydaromuncs
JIOJDKEH BJIAJIETh CICAYIOIIMMY 3HAHUSAMU U KOMIICTCHIUSAMU:

— OCHOBBI IPOrPaMMHUPOBAHUS
— KommnbsroTepHas TMHIBUCTUKA

— (MaremaTtnueckast) CTaTUCTHKA

YcnemHoe OCBOEHHE JAHHOW JUCHUIUIMHBI CIHOCOOCTBYET TOTOBHOCTH CTYAEHTOB K OCBOEHHUIO
auciuiiiEbl OCHOBHOM MHOCTPAHHBIN SI3BIK: TEOpPHs W IMpakTHKa mnepeBona, Ilpumenenue Big Data B
TYMaHUTapHOH cdepe, a Takke OmnblTa NpopecCHOHATBHON AESATENbHOCTH MPOU3BOJACTBEHHONW MPAKTHUKH,
HAyYHO-UCCIIEIOBAaTeNIbCKOM  pabOThl M NPOM3BOACTBEHHOM MpakTHUKM W  MpeaBapseT  HayyHo-
UCCIIEIOBATEIbCKYI0 paboTy mo HampasieHuto «Dumosnorus», HamnpaBieHHOCTh «lIpukmagHas mudposas
bumomoTHN.

JanHas yueOHas IUCIMIUIMHA OMHUpPAETCs Ha Marepual HpPeAIISCTBYIOIINX TEOPETHUYECKUX KYpPCOB
«Duyionoruss B CHCTEME TyMaHUTApHOrO 3HaHMs», «HpOpMalMOHHBIE TEXHOJOTMM B HAayKe U
oOpa3zoBanum», «OCHOBBI MPOTPAMMHUPOBAHUS JUIA (DUIOIOTOBY, «YTpaBieHUE HU(PPOBBIMH MPOCKTaAMU,
«TepMuHoBeneHue U 0a3bl JaHHBIXY», «L{n(ppOBbIE HHCTPYMEHTHI B IEPEBOJIEN.

3. IlllanupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE
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3.1. KomnereHunu, GopMHUPOBAHHIO KOTOPBIX CIIOCOOCTBYET TMCHMILINHA

[Tpu OCBOGHMU TUCIMILIMHBI (HOPMUPYIOTCS ClEAyIonIe KomrnereHuu B cootBeTcTBun ¢ @I'OC BO

10 JaHHOMY HaITpaBJICHUIO ITOATOTOBKU:

I[IK 4 - Cooco0eH caMOCTOSTENIBHO OCYIISCTBISATh TIOJNHBIA IUKI CO3MaHUs, OOpabOTKH,
pPEIaKTUPOBAHHMS U TIPOJIBUIKCHUS IIM(PPOBOrO KOHTEHTA PAa3HBIX KAHPOB, THUCKYPCOB

[1K-5 - CnocobeH ucnoabp30BaTh COBpeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIIOTUH, YIIPABIATH JTaHHBIMU
C WCHOJIb30BaHMEM IPHKIATHBIX HpOrpamMm, 0a3 JaHHBIX U KOPILYCOB TEKCOB, BBIIOJHATH IEPEBOJ
TEKCTOB HAa MHOCTPAHHBIN SI3BIK C UX IIOMOIIBIO

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

HHIMKATOPAMH J0CTHKEeHNs (POpMUPYyeMBbIX KOMIIEeTeHIUH

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL O6yanOHlHﬁCﬂ 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(HOpPMaLlU, BU3yaIU3allMM, OLEHKH KayecTBa, OUUCTKU U
npenoopadoTku nanueix (I1K-4, I1K-5);
BO3MO)XHOCTH OTEYECTBEHHBIX M 3apyO€KHBIX YHHUBEpPCAIbHBIX IPOTPAaMMHBIX CpPEACTB U
AQHAMTUYECKHX IU1aT(GopM, MpUMeHsieMbIX 1is aHainu3a naHHbiX (I1K-4, [TK-5);
Ymersn:
CO3/1aBaTh XpaHWJIUIIA JIAHHBIX, BBINOIHATh MX 3arpy3Ky, U3BieKaTh AaHHble u3 xpanwmi ([1K-4,
I1K-5);
IIPUMEHSTh TEXHOJOTUN UHTEJUIEKTYaIbHOIO aHAIN3a JIEKTPOHHBIX MACCUBOB JJAHHBIX JJIS PEILICHUS
KOHKPETHBIX mpakTudeckux npoodiem (I1K-4, TTIK-5);
HCIOJIb30BaTh BO3MOKHOCTM M MHCTpyMEHTHl M1 M KOMIIBIOTEpHBIX TEXHOJOTMH NpPU PELICHUU
COOCTBEHHBIX 3aJ1a4 B HCCIIEIOBATENILCKOW U pakTudeckoi padore ([1K-4, [TIK-5);
MPUMEHSTh TOJIY4YEHHbIE JIMHIBUCTHYECKHE 3HAHMS U W3YUYEHHBbIE BBIYMCIUTENIbHBIE METOABl U
AIITOPUTMBI K PealTbHBIM JIMHrBHCTHYECKHM JaHHBIM (TTK-5);
CaMOCTOSITEJIbHO M3y4aTh, MOJAKJIIOYATh M HCIIOJIB30BATh KOMIIBIOTEPHBIE MPOTrpamMMbl U MOZYJIH,
HEOOXOIMMBIE JUTS PEIICHUS] KOHKPETHBIX 3a/1a4 KoMibioTepHoit tuarBuctuku (I1K-4, TTK-5);
HNmers npakTuyecknii onbiT/MMeTs HABBIKK:
BHEJPSITh HauOosee MOIMyJISpHble KOMIBIOTEPHbIE JIMHIBUCTHUECKUE MHCTPYMEHTHI, OMOIUOTEKH U
NPUIIOKEHUS ISl paOOThI ¢ TMHrBUCTHYeCKUMH daHHbIMU ([TK-4, TTK-5);
MeToJlaMu pPadOThl C NAKETOM aHajdu3a JaHHbIX, [PEJIHA3HAUEHHBIX JMJI PEeIIEeHUs CIOXKHBIX
CTaTUCTHYECKUX U COLMOJOTMYECKUX 3ajlad, MOAPOOHO PacCMOTPEB BeCch HaOOp MHCTPYMEHTOB,
BXO/ISAIIMX B MakeT aHanu3a naHubix ([1K-4, TIK-5).

4. O0beM U coiepKaHue TN CHUTITIHHbBI
O0BbeM JUCHUILIMHBI cocTaBiseT 1 3adeTHbIX enuHull (36 akaJeMHYeCKHX 4YacoB), B T.U.:

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

4.1. Conep:kaHue JAUCHUIUIMHBI 1O pa3genaMm (TeMaM), COOTHeCEHHOe ¢ BHJAAMH U

TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

OO0BeM MHOM KOHTAKTHOM paOOThI U CAMOCTOSITEIFHOM padOThl 00YYAIOIIETOCS M0 AUCITUIUIMHE YKa3aH

B y4eOHOM IuIaHe 00pa30BaTeIbHOM MPOTrPaMMBI.

Ne
/1

§ Buner 3aHaTmii, #BX @OpMBI TEKYILIETO
Paznenst (TeMsr) 2 2| o0pem (B ak.yacax, KOHTPOJISl YCIIEBAEMOCTH (T10
JTUCIUTUTHHBI o mo o4HOH opme OYHOH (popMe 0OyICHHSI)
00yJeHMS)
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3anaTus 3aHATHs
JIEKIIHOH- CeMUHap- dopMBI IPOMEIKYTOUHOM
HOTO CKOT'O aTTeCcTalluu
THIIA THIA
1. BBoaHbIi. [Tousitne  GOABLIMX 3 2 TpaxT. Bxoanag quarHoctuka: TECT C
JAHHBIX U YIIPaBJICHUE TAHHBIMU. 3aHATHE MOCTIETYFOIIIM 00CYKICHUEM
3azaun aHaIM3a JAHHBIX, IIOHATHE Pe3yJIbTaTOB.
Habopa maHHbIx (dataset). Crucoxk BOTIPOCOB,
[ToaroroBUTEIbHBIC ONEPALIUN AJIS HWHTEPECYIOIUX CTYJCHTA IO
BBIIIOJTHCHUA aHAJIN3a JaHHBIX: COJIEPKAHUIO JOUCLUIIIINHBI
3arpysKa JaHHbIX, TpaHCpopMaLys (cmaercss B IHUCHBMEHHOM
JIAHHBIX, U3yYCHUE TaHHBIX, BHJIC)
OYHCTKA JaHHBIX, BU3yaTH3aIUs
JIAHHBIX
2. | ba3oBble TEXHOJIOTHH AJIs aHAIHM3a 3 4 mpaxT. Pemmenue yueOHBIX 3a1a4
JAHHBIX 3aHATHE
3. | Anamu3 nanHbIX Ha Python 3 6 mpaxr. Peenve yueOHBIX 3a1a4
3aHSITHE
4. 3axmrountenbHbli. [logBenenne wu 3 2 TIpaKT. Pemenne yueOHbBIX 331249
aHau3 MIPOMEKYTOYHBIX 3aHATHE
PE3yIbTATOB OCBOCHUS TUCIMILINHBI
Hroro 3a cemectp: 14 3auer

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHMSA AUCHMILIMHBI N0 pa3ienaM (TeMam)

Paznen 1. BBoauwlii. [lonsiTue 0OobIIMX JAHHBIX W YNpaBjeHHe [JaHHBIMH. 3aJauyd aHaJIM3a
JAaHHBIX, NMOHsTHe Hafopa nanHbIx (dataset). IMoaroroBUTENbHBIE ONMEPANUH 5 BBHINOJTHEHUS
aHaJM3a JaHHBIX: 3arpy3Ka JAaHHBIX, TPaHcPOPMALUs TaAHHBIX, H3yYeHHe JAHHBIX, OUMCTKA AAHHBIX,
BU3YAJIM3aLUsl TAHHBIX
3amauM aHanM3a JlaHHBIX, MOHATHE HaOopa aaHHbIX (dataset). IToxroroBuTenbHbIE omepanuu s
BBIMOJIHEHUS] aHAJIM3a JIaHHBIX: 3arpy3ka JaHHbIX, TpaHchopMalMs JaHHBIX, W3yY€HHE JaHHBIX,
OUYHNCTKA JTAaHHBIX, BU3YAJIN3aIUsl JaHHBIX. TEeXHOIOTWYECKHI CTEK aHajlu3a JAaHHBIX, IIOCTPOCHHBIA Ha
06aze s3plka mporpammupoBaHus  Python. SI3pik  mporpammupoBanus Python:  ocHoBHBIE
XapaKTEPUCTHKH, BO3MOXXHOCTH SI3bIKa JUTSI PEIICHHS 3ajad aHaji3a JaHHBIX ¥ MAIIMHHOTO OO0YYEHHSI.
Bepcun s3pika mporpammupoBanust Python, nuctpubyrussl 6 u 6ubanoreku Python. 3nakomcTBO €
mucTpruOyTHBOM Anaconda W COCTaBOM WHCTPYMEHTOB IS 3ajad aHalu3a JaHHBIX W MAIIdHHOTO
o0yueHHs, BXOJAIUX B AUcTpuOyTuB. IHTEepakTHBHAas oOonouka [Python notebook: mpunimner paboTh
¥ TIPUMEHEHUE [T PeIICHHS 3a]1a4 aHajIi3a JaHHBIX U MAITMHHOTO 00yJeHUs

Pa3nen 2. ba3zoBble TEXHOJIOTMHU AJI AHAJIN3A JAHHBIX

3HAKOMCTBO C pa3JIMYHBIMU KJaccaMd MH(OpPMaIMOHHO-aHAINTHYECKUX cucteM. TexHonoruu Data
Mining. TexHonoruu ananmuza OonbliuX 00BEMOB AaHHbIX Big Data): mpuunHbI BO3HUKHOBEHUS,
OCHOBHBIE 0COOEHHOCTH ()YHKIIMOHHPOBAHUS M CIEHU(PUKA CO3AAHUS MPUIOKEHUNA. 3HAKOMCTBO C
oubnmorekaMu numpy U pandas U pemieHHeM 0a30BBIX 3a/1ad MOJATOTOBUTENBHBIX OMEparuil s
BBIMOJIHEHUS] aHAIM3a JAHHBIX C IIOMOINBIO O3TUX OubOanorek. OCOOEHHOCTH IOCTPOEHUS
MH(POPMALIMOHHO-AHATUTHYECKAX CHCTEM C TNPUMEHEHHUEM QJITOPUTMOB MAIIMHHOTO OOydYeHUs.
OcCHOBHBIE 3Tambl CO3AaHUS HMH(POPMALMOHHO-AaHAIUTUYECKMX CUCTEM C  HCIIOJIb30BaHUEM
AITOPUTMOB MamIMHHOrO oOyuyeHus. IlocTaHOBKM 3amad MamMHHOTO oO0y4deHus. OOBEKTH H
npu3Haku. TuIbl NpU3HAKOB: OWHApHbBIE, HOMHHAJbHBIC, MOPSAIAKOBBIC, KOJIWYECTBEHHBbIC. THIIbI
3aad MAIIMHHOTO OOYYeHHus: KiacCU(UKAIMUA, PErpeccHs, MPOTHO3UPOBAHME, KIIACTepU3aLuUs.
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[Mpumepsl 3agay, pemaceMbIX METOJAMH MalIMuHHOrO oOydeHus. [Ipobimema HemooOyueHus /
nepeooydeHus

Pa3nen 3. Anaau3 nanHbix Ha Python

1. PaboTa co HECTpyKTYpUPOBaHHBIMU JAHHBIMU

2. Pabora co crpykrypupoBanusiMu ganHbiMu (HTML, XML, JSON, CSV, HS, u npyrue)

3. Pabora ¢ 6ubmunorekamu Numpy, Scipy, Pandas, Matplotlib, Plotly, Seaboarn

4. bubnaunoreku ManmmHHOTO 00yueHus Sklearn, Pytorch

5. Menemxep nanueix DVC

B Teme paccmarpuBaroTCs OCHOBHBIE OWMOIMOTEKH, HCIIOJIB3YEMbIE JUIsI HAyYHBIX BBIYUCICHUN U
BU3YaIH3aI[UH PE3yJIbTaTOB. A TaK)K€ BEPCHOHUPOBAHUE JAHHBIX JJI1 MO/ MATMHHOTO O0Y4YEHHUS.
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Paszaea 4. 3aka04YnTeIbHDBIN. IToaBenenue UTOroB M AHAJIN3 MPOMEKYTOUYHBIX
pPe3yJIbTATOB OCBOEHUS TUCUMUILINHBI

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

PGKOMGHI[yeMBIC O6pa3OBaTCHLHLIe TCXHOJIOTHUH: MPAKTUYCCKUC 3aHATUA C TCXHOJIOTUAMU
y4e0HOW NHMCKYCCHH, MPOEKTHas paboTa, MpeJcTaBiseMas B BHUAC IMPE3CHTAIUNA, TEXHOJIOTHUU
CMENIaHHOTO OOy4YeHUs, HWHIWBUIyaJIbHbIC 3a/JlaHUs, CaMOCTOATEIbHas paboTa CTYJIEHTOB,
KOHTPOJIbHBIC pa6OTbI. CTyI[CHTBI 3HAKOMATCSA C KOMIIBIOTCPHBIMHA u KOpPIIYCHBIMHA
TCXHOJIOTUAMU, IMPUMCHCHUCM MAIIMHHOTI'O 06y‘-I€HI/I$I B TUIIMYHBIX CJIIy4YasX IIPAKTHUKH, pa36npa}0T
MPAKTUYECKHE KeHChI, Y4aCTBYIOT B JIGKIIUSIX HMPUTIIAIICHHBIX TOKIaTYMKOB.

[Ipu npoBeneHUH NMPAKTUYECKUX 3aHATUN PEKOMEHIYETCS HOMUMO OOCYKIECHUSI TEOPETUUECKHUX
BOIIPOCOB HCIOJIb30BAHUE IPOEKTHBIX METOAUK, BBINOJIHEHHUE NPAKTHUYECKUX 3aJaHUIl Ha OCHOBE
Nutepuer-pecypcoB. CTyA€HTBl NPEACTaBISIOT Ppe3yiabTaTbl CBOEH CaMOCTOATENBHOW U
IIpaKTUYECKOH palboThl B BHJE Ipe3eHTaUMi C HCHOoJIb30BaHUEM Iporpammel PowerPoint u
ny6nukanuu matepuanos B D11OC

6. YueOHO-MeTOAMYeCKOe 00ecTieyeHre CaMOCTOSITebHOI padoThl 00yyaromuxcst
CamocrosiTenbHas pabora oOOydaromuxcss OpraHM30BaHa B BHJEC H3YUYCHHUS
TCOPCTUUCCKOTO MaTcpuajaa, pClICHUA 3aaa4 W HPAaKTHYCCKOIO MNPHMCHCHUS IMOJTYYCHHBIX
HaBBIKOB JIJISl MAIIMHHOTOOOYYEHHS U YIIPaBJICHHUS OOJIBIINMH JaHHBIMHU.

Crynentam Ha pecypce «MoH YHUBEPCHUTET» BBIKJIAJbIBAIOTCS CCHUIKM Ha 3allCaHHbIE
BeOMHAphbl MO pa3HbIM TeMaM, KOTOpPbIE OHW MOTYT MOCMOTPETh B YyJOOHOE BpEMS; CIHCOK
IUIOIIAAOK JUCTAHIIMOHHBIX KypCOB, HA KOTOPBIE OHU JOJIKHBI ITOANMUCATHCS U IIPUCIATh OTYET
MPOX0XKAEHUS (CKPUHILIOTHI 110 HEAENSIM U YCIIEBAEMOCTD 1O KYpCy).

[TomHOCTEIO BECh METOAMYECKHUN MaTepual IO OOECICUCHUI0 CaMOCTOATEIbHON pPabOThI
ctyaeHToB npuBoauTtcs B [Ipuinoxennn 1 k PIL.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB /UIS TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAlMU 00y4AaI0IIMXCS 110 JMCHHUILIMHE

Bompocel k 06cyxaeHuro B xoje cobecenoBaHus. MHauBuIyasbHbIE 3a/1aHUsA/pabOTHI C
IIOCTAHOBKOM KOHKPETHOM 3aJaud M MNPEANUCAHHBIM AJITOPUTMOM €€ BblonHeHus. [loaroroska
MIPOEKTOB.

ITpriMepHBIE BOOPOCHI K YCTHOMY OIIPOCY.

1. IlapagurMbl mporpaMMHpPOBAHUSI UX CYThb U CHJIbHBIE CTOPOHBI. THUIWYHBIE NPEACTaBUTEIU
Pa3IMYHBIX MapaJurM, IPUMEHEHHE Pa3InYHbIX MapaaurM B Python.

2. Crnenuduka THUOM3AUUM B S3bIKaX MPOrpaMMUPOBaHMS (pa3lUYHbIE ACMEKThl TUIU3ALUHN).
Peanu3zanus Tunusanuu B Python.

3. ImeHOBaHME TIEpEMEHHBIX U JIpyrux o0bekToB B Python (mpasuia u cormamenusi). YuciaoBbie
THUIIBL: JINTEPANIbI, 0OBSBICHUE U OTIEPAIIHH.

4. TlpucBoeHue 1Mo cchUike W mo 3HaueHuio. Crneunduka co3nanusi oOBEKTOB M MPUCBOCHUS B
Python, oco6erHoCTH PabOTHI ¢ 00BEKTAMU LIETOYUCICHHOTO TUIIA.

5. PazHuna Mexay KomupoBaHUEM U IpucBoeHHeM. [IpobieMa yTeuku AMHAMMYECKOH MaMATH,
cbopka mycopa. KomupoBaHue, mpucBOEHHE M CTpaTervst YNpaBiIeHHs JAWHAMHUYECKOW 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. ITpuHIUIIEI pabOTHI 1 OCHOBHBIC ONIEPATOPHI U (DYHKITUH.

9. Criucku B Python. Pasnuunsie criocoObl co3nanus u KomupoBaHus cruckoB B Python. O6xox
CIIMCKA U IMOUCK IEMEHTOB B CIIUCKE.

10. Coucku B Python. OOpamenue k 3ieMeHTaM CIUMCKa M co3fgaHue cpe3oB. CTaHaapTHBIC
arperupyromue GyHKIuu, paboTaroLUme co CIUCKaMH.

11. Cnucku B Python. KittoueBsie onepariuu, mpoBoIsIfe K N3MEHEHHIO CITUCKA M MOPOKIAIOIINE
WU3MEHEHHBIC CIIACKH.

12. CnoBapu B Python. OcHOBHBIE CTIOCOOBI CO3JaHMS, TIOTYUYECHUS K U3MEHEHUs 3HaueHuit. O0xo
cJoBapen.

13. IIpeoOpa3oBanre MEXIy CIOBapsiMH U crimckamu B Python. Omepammu ¢ mpencTaBiICHHSIME
CIIoBapew.

14. Omnepauuu coO CJIOBapsIMH, YYUTHIBAIOIIME BO3MOXKHOE OTCYTCTBHE Kiro4a. Onepanuu
MHOT'03JIEMEHTHOIO M3MEHEHMsI cioBapei. Onepanuu MO3JIEMEHTHOIO M3BJICUEHHMS U3 CIOBaps M MX
UCIIOJIb30BaHUE.

15. MuoxectBa B Python. OcHOBHBIE CIIOCOOBI CO3[1aHMsI, OJIYYEHUSI M W3MEHEHHs 3HAa4CHUH.
O06x01 MHOXKECTB.

16. BrinonHeHre OCHOBHBIX OTepaliuii ¢ mapoit MHOXxecTB B Python.

17. Koprexxu B Python. Otnuumst koprexeil oT cnuckoB. PacmakoBka u yacTH4YHasi paclakoBKa
KOPTEKEH.

18. BeIpakeHus: TeHEpaTOphl M TeHEpaTopsl crmuckoB B Python. Mcnonp3oBanue ycnoBuid B
reHepaTopax.

19. T'eneparopsl MHOkeECTB U ciaoBapeil B Python. Mcnonbs3oBanue ycnoBuii B reHepaTopax.

20. ®yHKIMU CTaHJAPTHON OMOIMOTEKN 7151 paboThl C KOHTEHHEpaMHu.

21. O6wsBnenue u BbI30B (GyHKIMHU B Python. [TapameTpbl pyHKIMM cO 3HAUEHHEM MO YMOJTYAHUIO
U KoMmMeHTupoBanue pyHnkiuu. [Tonyuenne nadopmaruu o pyakuu. Criocodsl nepeaayn mapameTpoB
IIpU BbI30BE QYHKIUH.

22. Ilepenaya nepeMEHHOTO KOJMYECTBA IapaMeTpoB (MMEHOBAHHBIX W HE MMEHOBAHHBIX) B
¢yakuu Python. BbI3oB QyHKIMM C MO3MIMOHHBIMU IapamMeTpamMH, HaXOASIIMMHUCS B CIIHCKE, U
MMEHOBAHHBIMU IIapaMeTPaMHU, HaXOISAIIUMUCS B CIOBapeE.

23. AHoHuMmHble QyHKIMM B Python mx BO3MOXHOCTM M orpaHuueHus. TUNHWYHBIE CLEHApUU
UCIIOJIb30BaHUSI AHOHUMHBIX (DYHKITUH.

24. CuHTaKCUC ¥ CEMaHTUKa 00pabOTKM UCKITIOUUTENbHBIX cuTyanuii B Python.

25. Co3nanHue MOJIb30BATEIBCKUX UCKIIFOUEHUIN U NHCTPYKLIUSA assert.

26. bazossie oneparuu 11 padoTsl ¢ dainamu B Python.

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

28. Hcnonb3zoBanue moxyieit pickle u shelve mns coxpaneHuss o0bekTOoB B (hailm U HX
BOCCTAHOBJICHHSI.

29. Moaynu B Python u ux ormimume ot ckpuntoB Python. Bapuantsl cuHTakcuca mmmopra
MOJyJsl U 00beKTOB Moays. [IpuMeHeHne UMIIOPTUPOBAaHHBIX 00beKTOB. [lopsiok nmoucka Moaynei u
crienuuka ux 3arpy3Ku. 3arpy3ka MOAyJei U3 r100aTbHOTO PETIO3UTOPHSI.

30. Umnopt koxa u3 naketoB. Opranu3zanus nakeros B Python.

31. Konnenmus knacca u oobexta. [Ipuanumns 1 mexanuzmsl OOIT.

32. O6bsBICHHE KIacca, KOHCTPYKTOP, CO3/1aHue 0OBEKTOB U OJMHOYHOE HaclieaoBaHue B Python.

33. Ympasnenue JocTynoM k aTpudyram kiacca B Python.

34. Tlonumopdu3M U yTUHAs TUNU3ALKUS U TPOBEpKa MPUHAIIEKHOCTH 00BEKTa K KJIaccy B SI3bIKe
Python.

35. MeTop! KJIAaCCOB M CTaTHYECKHE TIepeMEHHbIE U MeTobI B Python.

36. aTpocnexius 1 JuHaMUYeCcKre onepamnuu ¢ o0bektamu B Python.
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37. CrnenanbHbIe METOABI ISl HCIIOIB30BaHUS TTOJIb30BATEIILCKUX KIIACCOB €O 21 cTaHAapTHBIMU
oreparopamu U QyHKIHSIMHU.

38. OcHOBHbBIE BO3MOKHOCTH, MOJ/1IePKUBAEMBbIE (GyHKIIMOHAILHBIMU SI3bIKaMHU
nporpammupoBanus. [lonaepxka GpyHKIMOHANIBHOTO TpOrpaMMupoBanus B Python.
39. Konuenuusi «pyHKIMH — TpaxKJAaHe MEpBOro Kiacca» B S3bIKE MPOrpaMMHUpPOBAHUS,

noJyiepkka 3Toi konuenuuu B Python. Creruduka nssmoaa-dynkiuii B Python.

40. T'mobGanpHBIC W JOKalbHBIC TepeMeHHbIe B (yHKOHUAX Ha mnpumepe Python. IloGounbie
3¢ eKThI BbI30Ba GYHKIUN U UX MOCIEACTBUS.

41. BioxeHHnble pyHKIIUN W 3aMbIKaHUs, crienuduka peanusamnuu B Python.

42. OyHKIHMH BBICIIETO TTOPSIKA U JIeKopaTopsl B Python.

43. Konnenuus map/filter/reduce. Pabora map() B pa3nudnbix Bapuaiys B Python.

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

45. Konnernmus map/filter/reduce. Pabora reduce() B Python. HcmnomszoBanme reduce() c
HAYaJbHBIM 3HAUYEHUEM, UMEIOIIUM THII, OTJIMYHBINA OT BO3BPAIIAEMOT0 peaylupyoomen ¢yHKIuei.

46. Urepatopsl B Python: BcTpoeHHBIE HUTEpaTOpHl, CO3IAaHHE COOCTBEHHBIX HWTEPATOPOB,
TUTIUYHBIE CIOCOOBI 00X0/1a UTEPATOPOB U MPUHIUI UX PAOOTHI.

47. Berpoennbie QyHKIUU AT pabOTHI C HTEpaTOpaMH U BOZMOKHOCTH MOJYJIS itertools.

48. OyHKIMK FeHEPaTOPhl U BBIPAKEHUS T€HEPATOPhI: CO3/1aHue U npuMeHeHue B Python.

49. Cnenuduka MacCHBOB, KaK CTPYKTYp MAAaHHBIX. J[MHaMH4Yeckre MacCuBBbl — crenupuka
paboThl, CIOXKHOCTH onepanuii. Criennguka padbota ¢ array B Python.

50. AGcTpakTHas CTPYKTypa JaHHBIX CTEK: 0A30BbI€ M PACIIMPEHHBIE OTEPAINH, UX CI0XXHOCTD.
Peanuzamus creka B Python.

51. AOcTpakTHas CTpyKTypa JaHHBIX oOuepenb: 0a30Bble M pPACHIMPEHHBIE ONEpanu, HuX
CJIOKHOCTh. Peanu3anus ouepeau B Python.

52. Crnenuduka peanusalii ¥ CKOPOCTH OCHOBHBIX OIepanuil B odyepeau Ha 0aze mMaccuBa U
CBSI3aHHOT'O CITHCKA.

53. Cpsi3aHHBIE CIUCKU: OJHOHAIPABIIEHHbIE W JBYyHanpaBjieHHble. (CpaBHEHHE CKOpPOCTH
BBITOJIHEHHS] OCHOBHBIX OMEpalvii B CBA3aHHBIX CIUCKaX U B JUHAMUYECKOM MaCCHBE.

54. Anroput™M COPTHPOBKH BBIOOPOM, CJIOXHOCTb COPTUPOBKM UM BO3MOXHOCTH TIO €€
YIYYIIEHUIO.

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

56. Anroputm coptupoBku Illenna, co)KHOCTh COPTUPOBKU M BO3MOYKHOCTH TI0 €€ YIYYIIEHHUIO.

57. Anroput™ OBICTPOI COPTUPOBKH, CI0KHOCTh COPTUPOBKH U BO3MOKHOCTH TIO €€ YJIYUIIECHUIO.

58. ANTOpUTM COPTUPOBKH CIIUSHUEM, CIIOKHOCTh COPTUPOBKH.

Kpurepuu oneHku onpoca:

Onenka Kpurepun

OmmyHO OtBewaeT Ha BCE BOIPOCHL, IMPOIEMOHCTPHPOBAHA CIIOCOOHOCTH
aHABUPOBaTh M 0000IIaTh MH(OPMAIMIO, CACNaHbl OOOCHOBAaHHBIC
BBIBOJIBI, PA3BSICHSHHS

Xoporio OtBeyaer He Ha BCE BOIPOCHI, HO Ha OOJIBIIIMHCTBO. YMEET B HEKOTOPOI
CTeMeH aHAM3UPOBATh M 0000IaTh MH(pOpMAaIiO. BeBOABI ymeeT
JIeTaTh

'V IOBIIETBOPUTEITHHO OrBewaer He Ha Bce Bompochkl (Menble 50%). JleMoHCTpupyer
HEKOTOphIE CITOCOOHOCTH aHAIM3HUPOBATh W 0000IAaTh MH(POPMAITHIO.
BriBoaw! nenars He MOJKET




OcHoBHas npodeccuoHanbHas oOpazoBaTebHas MporpaMmma
45.04.01 ®unonorus
(Mpuknagaas udposas GUIOIOTHS)

| HeyomersopurensHO | 3anane He BbTIONMHEHO

Taxoxke CTYACHTBI BBIINIOJHAKT HWHIAWBUAYAJIBbHBIC 3aJaHUS I10 Ka)KHOﬁ TCMC, IMPCACTABIIAA
PE3YJIbTAaThl aHAJIM3a U CUHTC3a NaHHbIX.

B koHue MarucTpaHThl caaroT 3adeT. Eciu cryneHT npucyrtcrBoBail Ha 60% 3aHsaTuUl U
BBIIIOJIHWJI HE MEHee 5 3aJaHuil Ha NPAKTUYECKUX 3alaHMsIX, TO OH MOJy4aeT «3aueT»
aBTOMAaTHYECKH KaK HAKOIMTEIbHYIO OIEHKY. Eciin nanHoe TpeOoBaHHME HE BBIIIOJIHEHO, TO

OpoxoauT CO6€CCIIOB3HI’IG C IpCroaaBaTCJICM.

TurnoBbie BapuaHThI TECTOBOM PabOTHI MPECTaBICHBI B poH e OlleHOuHbIX cpencTs (IIpunoxenue 2).

8. YueOHO-MeTOoAUYeCKO€e U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTLTHHBI
OcHoBHas IuTEparypa:

1. Kapsixkun, M. U. TexHonoruu nporpaMMUpPOBaHUsI U KOMIIBIOTEPHBIN MPaKTUKYM Ha si3bike Python :
yuebHoe mocodbue : [16+] / M. U. Kapskun, K. A. Barynesn, P. M. Muayxun ; FOxubiii denepanbHbIit
yauBepcuteT. — PoctoB-Ha-/lony ; Taranpor : FOxubiii ¢enepanbubiii ynuepcutet, 2022. — 244 c. :
Wi, TalJI. — Pexum J0CTymna: 1o HOJITUCKE. —
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 : 21eKTpOHHBIH.

2. batok, O. A. Ilpaktuky™m 1o aHanu3y HaHHBIX Ha s3bikax Python m R : yyeOHoe mocoGue amns
CTYIEHTOB, oOyuatomuxcs mno HampaieHusMm 38.03.01 «Oxonomuka», 38.03.05 «busnec-
unpopmartuka» : [16+] / O. A. batok, M. P. McaeBa, M. O. CamconkuH ; OUHAHCOBBII YHUBEPCHUTET
nipu [IpaBurtenscTBe Poccuiickoit @eneparnuu. — Mocksa : [Tpomereit, 2023. — 100 c. : ui., Tabi., cxeM.,
rpad. Pexum JOCTYyTIA: o 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 : 37E€KTPOHHBIMH.

3. IIporpammupoBanue : yaeoHoe nocodue / O. 0. I'opbaneit, O. I1. PsOprunnaa, 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 : 3J1eKTpOHHBIH.

4. 3natononbckuii, JI. M. IlporpammupoBaHue : THIOBBIE 33/Ja4yH, aJrOPUTMBbI, METOIbI : yuyeOHOE
noco6ue : [12+] / 1. M. 3natononsckuil. — 4-e uzn. (311.). — Mocksa : JIaboparopus 3Hanuii, 2020. — 226
c. : WL — Pexum JIOCTyTIA: o MOJIIUCKE. —
URL.: https /[biblioclub.ru/index.php?page=book&id=222873 (nata  oOpamenus: 14.11.2024). —
bubGmuorp. B kH. — ISBN 978-5-00101-789-9. — TekcT : 2IeKTpOHHBIH.

JlononHuTeNbHAS IUTEPATYpA:

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

2. Ucaesa, I'. H. fI3pIku mporpaMMHpOBaHUs : MPAKTUKYM IO KypCY <«SI3BIKM TTPOrpaMMHUPOBAHUS :
yuebHOoe mocobue : [16+] / I'. H. Hcaesa, H. B. Jlorauésa, }0. B. Crtpenantok ; TexXxHOIOTHYECKHIA
yHuBepcuteT. — Mocksa : lupekr-Meaua, 2024. — 109 c. : uin., Tabn. — Pexxum goctyna: 1mo moamnucke. —
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URL.: https://biblioclub.ru/index.php?page=book&id=713440 (natra  oOpamenus: 14.11.2024). —
bubnuorp.: c. 106-107. — ISBN 978-5-4499-4411-5. — DOI 10.23681/713440. — TekcT : 2JIEKTPOHHBIN.
3. [OmektponHbli  pecypc  biblioclub:  http://biblioclub.ru/index.php?page=book&id=480500]
KykoBckuit O. U. MHpopMannOHHbIE TEXHOJOTHH W aHAIM3 JaHHBIX: ydueOHoe mocobme / O.U.
Kykosckuii - 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

Pecypcebl MHPOPMAIMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «MHTepHeT»:
Cucrema 31eKTpOHHOH MOJACPKKKU  oOpa3oBarenbHOro mporecca «Moi
yHuBepcuTeT» https://uni.ivanovo.ac.ru
[Tpodeccuonanpubie 0a3bl JAaHHBIX U HWH(OPMALMOHHO-CIPABOYHBIE CHUCTEMBI:

9BC «YHUBEpCUTETCKAS ouobimoreka onnaiim» www.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
Dnekrponnbiii katasior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpamMmmHOe obecrieueHue: onepanronHas cucrema Microsoft Windows, maker
oducHeix nporpamm Microsoft Office u(unm) LibreOffice, untepuer-6pay3ep Microsoft Edge
n(unn) Yandex Browser.

9. MaTepunajbHO-TeXHHYECKOe o0ecnedeHue T CIUTITHHBI
VY4eOHble ayIuTOpUu:
- JUIsl IPOBEJICHUS 3aHATUM CEMHUHApPCKOI'0 THUIIA, KOHCYJIbTALIMM, TEKYILIETO KOHTPOJ U
MPOMEXYTOUYHOH aTTeCTallUM C KOMIUIEKTOM CHELHaJIM3UpOBaHHON YyueOHONl wmebenu u
TEXHUYECKHUMHU CPEACTBAMU O0yUEeHUS;

JlaGoparopus, OCHalllCHHAas 71a60paTOPHBIM 000pyI0BaHUEM, KOMIIJIEKTOM
CIIeIMaJIM3UPOBAHHON yueOHOI MeOeIn U TEXHUUYECKUMU CPeICTBAMH OOyUYEHHSI.
ITomemenne TU1sL CaMOCTOSITETIBHOU paboThl, OCHAILIEHHOE KOMIIJIEKTOM

CIICIUATU3UPOBAHHON yueOHON MmeOenr, KOMMIBIOTEPHOW TEXHUKOM ¢ BO3MOXKHOCTHIO
noakiroueHus k cetu « MTaTepHeT n o6ecneuenuem goctymna B DMOC.
JlemoHCcTpanimoHHOE 000pYTIOBaHUE B YYEOHO-HATJISITHBIE TTOCOOUS JIJTsT 3aHSATHI
JIEKIIMOHHOTO THUIIa, 00ECTIeYHBAIOIINE TeMaTHUSCKHE WILTIOCTpalny: ripe3entanuu PowerPoint,
AJIEKTPOHHBIE CIIOBAPHU M CIIPABOYHO-HUH(POPMAITMOHHBIE TTOPTAITBI, BUICOMATEPUATHI U T.II

ABTOp(bI) padoyeil MPOrpaMmMbl AUCHUILIMHBI. JONEHT Kadeaphl aHTIUHCKOW (umonorumy,
n.¢.H., nou. C.A. MaHukK

[Mporpamma paccMoTpeHa U yTBEp)KJCHa Ha 3acelaHMu Kaeapbl 3apyOeHOH (QHIonoruu
«29» aBrycra 2024 r., mpotokoi Ne 13.

[TporpamMmma oOHOBIIEHA
npoTokoi 3acenanus kageapsl Ne 1 ot «29» aBrycra 2025 1.
CornacoBaHo:
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PykoBoautens OI1 [ Manuxk C.A.

(moamnuce)

[Tporpamma oOHOBIIEHA

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

(moamnucek)

[Tporpamma oGHOBIIEHA
IIPOTOKOJI 3aceanust kKapeapnl Ne OT « » 20
CornacoBaHo:

PykoBonutens OI1 /

(moamnuce)



