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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Ilens OCBOEHWS NUCHMIUIMHBI HWHTEJUICKTYaJIbHBIA aHANW3 JaHHBIX COCTOWT B
(GbOopMUPOBAHUM 3HAHUHM, YMCHHI U HABBIKOB (KOMIIETEHIIUN) MO OJAHOMY M3 MPHOPUTCTHHIX B
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHSX HAMPABICHUIO - AHAIMTHYECKOW 00paboTke
OOJIBIINX JaHHBIX.

1.2 3agaun AMCHUILIMHEI

1. 03HAKOMJICHHE 0aKaaaBpOB C OCHOBHBIMH IMPUHITUIIAME MAITUHHOTO O0y4YEHUS - a
MMEHHO, BHJIaMH 3aJa4 MAIIMHHOTO OOYYeHHs, KjlaccaMH Mojelied (JTMHEHHBIC, JIOTHYECKUE,
HelpoceTeBbIe), METPUKAMHU Ka4yeCTBAMH U MTOIXO0JIaMU K TIPEIBAPUTEILHON 00pad0TKe TaHHBIX;

2. dbopmupoBaHKEe y OaKkaJaBpOB MPAKTHUYECKUX HABBIKOB cOOpa, 00pabOTKHU JTaHHBIX
U PEUICHUS COIMATBHO-?KOHOMUYECKHX 33J1a4 aHAIM3a IaHHBIX Ha si3bike Python;
3. (dopmupoBaHue y OaKkamapoB MPECTABICHHUS O TEXHHYECKUX U METOIOJIOTHIECKUX

CpeACTBax aHaju3a OONBIIMX JaHHBIX, OOCCIICYMBAIOIIMX XPAHEHHE M YIPABICHUE 00HEMOM
JIAHHBIX B COTHHU TepabalT uiaum neradbaiit, kotopsle oObruHbie PB/l He mo3BONAIOT 3¢ HEeKTUBHO
HCII0JIb30BATh;
1.3 MecTo TMCHMILIMHBI (MO1YJis1) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl
Huctummaa b1.B.05 MHTenmnekTyansHblid aHATU3 OTHOCHUTCSA K YacTH, (GOPMHUPYEMOM
y4acTHUKaMU 00pa3oBaTelbHbIX OTHOIIEHUH brioka 1 "ucuumniuasl (Moxynu)" yd4eOHOTo MaHa.
[Tepevenp npeAMIECTBYIONIMX IUCIUILIINH, HEOOXOIUMBIX JUIS €€ U3YYCHUS:
[lepeueHs nMpeaIIECTBYIOINX JUCIUILTAH, HEOOXOIUMBIX I €€ U3yUeHUS:
e Maremartuka;
e MeTo/1bl ONITUMAJIBHBIX PELICHUN;
[lepeyenr mnocneayoOmMX AUCHUIUIMH, JUIsi KOTOPBIX JaHHAs JUCLUIUIMHA  SIBJISETCS
NPEIIECTBYIONICH B COOTBETCTBUH C y4EOHBIM IITAHOM:
e TexHonoruueckast (IPOEKTHO-TEXHOJIOTUYECKAs) PAKTHKA.
e DKcreprusa U MPOrHO3UpPOBAHUE LIEH;
1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/ibTaTaMi 0CBOEHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl
W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroNMXCsl CIENYIONUX KOMITETEHITUN

Kon u HanmMeHOBaHME MHIMKATOpa™ TOCTHXKESHUS Pe3ynbraTsl 00y4eHUs 110 AUCIUIUINHE
KOMIETEHINH

IK-3 Cnioco6eH (popMupoBaTh M NMPOrHO3UPOBATH IEHBI HA TOBAPHI, pa00THI H YCJIYIH

WUIIK-3.2. IIpumensier METOAb! | 3Haem: TIPUHIATIBL 5 METOBI YIIpaBIIECHUS

WHTEJUICKTYaJbHOIO  aHaliu3a  JIAHHBIX IS | MHQOPMALMOHHBIMH  JIAHHBIMH  C  HUCIIOJb30BaHHEM

pelIeHUs IOCTABJICHHBIX 3aJa4 UH(OPMALMOHHBIX MHTEJUIEKTYalIbHBIX TEXHOJIOTHH;

3naem: COBpEMEHHBIN OIBIT HCIOIB30BAHUS, TEOPETHUECKIE
U TIPUKJIAJHBIC OCHOBBI aHAJIHM3a OOJIBIINX JAHHBIX

Ymeem: npuMeHsITh pa3IMuHbIe METOJIBI IEHOOOPA30BaHUS 1
WHPOPMALMOHHBIC WHTEIUICKTYallbHBIC TEXHOJOTHH IS
aHaJM3a 3aTpar U pacueTa Imokas3aTeliei peHTa0ebHOCTH
Ymeem: ucrionp3oBaTh pazaMYHbIE METO/BI pacyeTa IIeH Ha
TOBapbl, pabOTHI, YCIyTH, B TOM YHCIIE 3aTPATHBIE METO/IBI,
PBIHOYHBIE ~ METOABI, IapaMeTPUYECKUe METOMABL, |
WHGOPMALIMOHHBIE WHTEIUIEKTYyalIbHbIE TEXHOIOTHH IS
(hopMupOBaHKS IHATa30HA IIEH HAa TOBAPHI, paOOTHI, YCIyTH
Ymeem:  wucnonp3oBaTh  pa3NWYHBIE  METOAMKH |
nHPOPMANOHHBIE HHTEJUICKTYaIbHbIE TEXHOJIOTHH pacdera
HOPM NIPHOBIIHN B COCTaBe IIEHBI Ha TOBAPHI, pabOThI, YCIYTH
Tpyoosoe Oeticmaue: BHIOOP METOJIOB U HHCTPYMEHTATBHBIX
CpeICTB aHanm3a OONBIINX JaHHBIX JUISI IPOBEACHUS
AQHAIINTHYECKUX PadoT;

Tpyoosoe Odeticmsue:




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTHKCHUSA Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

KOMIICTCHIIH

MoHuTOpHHT 3PPEKTUBHOCTU PAOOTHI AHATUTHKH OOJBIINX
JIAHHBIX.

Pesynpratel 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEIbHOM pabOThl 00yUYaIOIIHUXCs B COOTBETCTBUHU C YTBEPKAECHHBIM
y4€OHBIM IIJIAaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIETEHUUH  CUMTAIOTCS
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHUSI.

c(OpMUPOBAHHBIMU  TIPH

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OOmiast Tpym0EMKOCTh TUCIHMIUIMHBI cocTaBisgeT 4 3aderHbie enuuuil (144 yaca), ux
pacrpeziesieHue Mo BujgaM paboT NPeCTaBICHO B TAOIHIIE

Bunst padot Bcero Dopma 00yueHHs
4acoB R OYHO- 3a049Has
3a04Hast
5 5 5 X
ceMecTp ceMecTp ceMecTp Kypc
(uachl) (gachl) (gacsl) (gacsl)

KonTakTHasi paGoTa, B TOM YHCJIE: 58,3 58,3 42,3
AyauTopHbIe 3aHATHS (BCEro): 52 52 36
3aHATH JEKIIMOHHOTO THUIIA 18 18 12
J1a00pATOPHBIC 3aHATHUS 34 34 24
MPaKTHYECKUE 3aHATHS
CEeMHMHAPCKHE 3aHSATHS
HMHasi KOHTaKTHas padoTa: 6,3 6,3 6,3
KonTpomas camocTosTenbHOM paboTh 6 6 6
(KCP)
[Tpomexyrounas arrecrauus (MKP) 0,3 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 59 59 75
qucie:
KonrposbHas padbota 15 15 20
PacuérHo-rpaduueckas padora (PI'P) 15 15 20
(moaroroBka)
CaMocCTOsTENIbHOE H3Yy4YEHHE pa3lielioB,
CaMOIIOJITOTOBKA (mpopaboTtka u
MOBTOPEHUE JICKIIMOHHOTO Marepuana |
MaTepuaia  Y4eOHHKOB H  Y4eOHBIX 29 29 35
NOCOOMI, TTOArOTOBKA K JIAOOPaTOPHBIM U
NPaKTUYECKUM 3aHATHSM, KOJUIOKBHyMam
W T.J.)
Kourpoun: 26,7 26,7 26,7
HOZ[FOTOBKa K DK3aMCHY 26,7 26,7 26,7
Obmas Jac. 144 144 144
TPYA0EMKOCTh B TOM YHCJIe

KOHTAKTHAA 58,3 58,3 423

padora

3a4. efl 4 4

2.2 ConepxaHue IMCUMILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieaM JAUCHUITUHBI.
Pasnensl (TeMbl) AUCIUIUTMHBL, H3ydaeMble B 5 cemectpe (ounas gpopma obyuenust)



KonunuecTBo yacos
Bneayn
Ne HaumenoBanue pa3zaenos (TeM) AymuTopHas UTOpHAas
Bcero pabota
paborta
J | 113 JP | CPC
Big Data (6osbIire qaHHbIE): COBPEMEHHBIE ITOAXO0/IBI
1. 14 | 2 4 8
K 00pabOTKe U XpaHEHHIO
5 [TporpamMHOe oOecnieueHe B 001aCTH aHAIH3a 14 | 2 4 8
OOJIBIINX JTAHHBIX.
3. |CmocoObl mosrydeHus JaHHBIX U3 ceth MHTepHeT 14 | 2 4 8
4. |BBenenue B MalmmHHOE O0yUCHHE 18 6 4 8
3anaua knaccupuKanuu. MeTpudeckiue METOIbI.
5. 16 | 2 6 8
Jlormueckue METOJIbl.
6. |Jluneiitnple Mosenu. BBenieHrne B HEWPOHHBIE CETH. 16 | 2 6 8
7. |O0yuenue 6e3 yuurtens 19 | 2 6 11
UTOI'O no pasoenam oucyuniunsi 111 | 18 34 59
Kontpois camocTositenbHoi pabotsl (KCP) 6
[Tpomesxxyrounas arrecranus (MKP) 0,3
[TonroTroBKa K TeKyleMy KOHTPOJIIO 26,7
OO0m1ast TpyA0€MKOCTh N0 TUCIUILIAHE 144

Paspmensl (TeMbl) AMCHMIUIMHBL, H3y4aeMble B 5 cemectpe (ouHo-3aounas ¢opma
00yuenus)

KonnyecTBo yacos
Breayn
Ne HaumenoBanue pasnenos (Tem) AyauTopHas UTOpHAs
Bcero pabora
pabora
J | 113 JP | CPC
8 Big Data (Oosblue 1aHHbIE): COBPEMEHHBIE MTOIXO/IbI 16 | 2 4 10
K 00paboTKe U XpaHEHHIO
9 [IporpammHuoe obecrieueHre B 00J1aCTH aHaIU3a 16 | 2 4 10
OOJBIINX JAHHBIX.
10. |CnocoOsl mosy4eHHs JaHHBIX U3 ceTd MHTepHeT 16 | 2 4 10
11. |BBeneHue B MalIMHHOE O0YYEeHHE 16 2 4 10
12 3anaua knaccudukanuu. MeTpudeckue MeTOIbI. 16 9 4 10
Jlornueckue MeTOopl.
13. |JIuneitnbie Monenu. BBeieHne B HEHPOHHBIE CETH. 12 2 10
14. |OOyuenwue 6e3 yuurens 19 | 2 2 15
UTOI'O no pazdenam oucyuniumsi 111 | 12 24 75
KonTpons camocrositensaoi pabotsl (KCP) 6
[Tpomexxyrounas arrecranus (MKP) 0,3
ITonroroBka K TeKyIeMy KOHTPOJIIO 26,7
OO0m1ast TpyA0€MKOCTh 1O TUCIIUILIAHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa



2.3 Conep:xaHue pa3iesioB (TeM) IMCUUILIHHBI
2.3.1 3aHATHA JeKIMOHHOTO THIIA

OOyuenne 6e3 yanuTens

aHOMaJ’II/II\/‘I, COKpalICHUA pasMEPHOCTH, BU3YyaJIU3alIUN JAHHBIX.

Ne HaumeHnoBanue pazaena Conepame paszena (Teus) dopMa TeKy1LEero
(Temsr) KOHTPOJIS
1. |Big Data (6ombume|O6umwme mousTHs u npu3Haku Big Data. [Toaxomsr k 06padoTke JIP
JIaHHBIC): COBpEMEHHbIC (U xpaHeruio Big Data. M3BieueHre i BU3yann3amus JaHHBIX.
NoAX0bl K 00paboTke m|DTambl MonenupoBaHusi. llpolecc NOCTpOeHMs MOAENEH.
XpaHEHHIO @dopmbl IpeCTaBICHHs IAHHBIX, BUJBI U TUIIBI JaHHBIX.
2. |lIporpammHOe ITonHoTEKCTOBBII IIOUCK. ITapannensHbie 3aIPOCHL. JIP, T
obecrieuenne B oOnacTu|TexHOmMOruu norcka U HHTErpanuu. [IporpaMMHbIe CpeacTBa.
aHau3a 00JBIINX
JIAHHBIX.
3. OcHoBbl paboThl Opaysepa u mnporokona HTTP. ®dopwmbl JIP
Cnoco0s1 MIOJTy9€HHMS |3aIIPOCOB -get, post. BBeneHne B mapcuHr caiiToB: 3ampoCh U
JAHHBIX u3 CETH|0TBETHI, OnbnmmoTeka requests, Selenium. OCHOBBI CTPYKTYpHI
Wntepuer HTML. bubmmoteka BeautifulSoap, pabora ¢ API Ha mpumepe
VK API
4, Beenmenne. IloctaHOBKHM 3amad B MAIIMHHOM OOYYCHUH. JIP, T
Beenenne B MammuHOE|OOyueHue ¢ yumteneM u Oe3. Kmaccudumkamms, perpeccus,
o0ydeHue pamxupoBaHue, knactepusanusa. OOydaromas H TeCTOBas
BBIOOPKU. [Ipobnema nepeobyuenus. Kpocc-Banumanusi.
5. Meton Ommkaimux cocezeit. Pernaromue nepeBbs. barrunar u JIP, T, KP
3amava kiaccudukanuu. . .
MeTpuuecKue  MeTOJbL. METOZL  CIyHaifHbIX  TOANPOCTPAHCTE. CriyuvaiiHple Jeca.
JTOTHYeCKIE METOL. Bycrunr. ['paaveHTHBI#  OyCTHHT  HaJ  PCIIAOIIMMU
JepeBbsiMu. Mojenb xgboost.
6. IlepcenTpoH. MeTo1 ONOPHBIX BEKTOPOB. 3ajiadya OLlEHUBAHUS JIP, PI'3
JIuneiinbie MOJIETIH. |BEPOATHOCTEH,  JorUcTUYecKass  perpeccus.  CTpykrypa
BBenenue B HeWpoHHBIC |HEHpPOHHONH ceTH. OOpaTHOE paclpOCTPaHCHHE OIIMOKH.
CeTH. [IpuMenenne HeipoceTeld [mIsg aHamM3a W300paKCHUU:
CBEPTOUHBIE CIIOH.
7. Knactepuszanusi maHHBIX, 33aa4dl 00OOIIEHUS, OOHAPYKECHUSA JIP, PI'3, KP

2.3.2 3aHATHS CEMHHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
J1abopaTopHbIe padoThl)

No HanmenoBanue paznena TematuKa saHATHI/paboT dopma TekyIero
(Temsr) KOHTPOJIA
1. Big Data (6ombriue IMouck u onpenenenne Big Data JIP
JTaHHBIE): COBpEMEHHbBIE XpaHeHue OONBIINX JaHHBIX
MOJIX0/1bI K 06paboTke 1
XpaHEHHIO
2. IIporpammuoe Ananutuueckue niaarhopMbl: KiaccuuKamnus 1 0COOEHHOCTH JIP, T
obecrieueHne B 001acTH MPUMEHEHHSI.
aHanu3a OOJBIINX
JIAHHBIX.
3. Crioco0FI morydeHus [apcumnr caiiros. Padora ¢ API. JIP
JIAaHHBIX U3 CETH
WnTepner
4. | Bpenenue B MamuHHOe | [lepBrunbIil ananus manuex ¢ Pandas. BusyaibHblii aHanms JIP, T
o0yueHme JanHbIX ¢ Python.
5. | 3agaua xmaccuduxanuu. |  Meton Ommkaimmx coceneit. Jloructuaeckas perpeccus. JIP, T, KP
Merpuyeckre METOIbI. Komrmozuiuu: 63rruHT, CIyJaiHbIi Jiec.
Jlornaeckre METOIbI.
6. JluHeiiHble MOJENH. [Moctpoenne n oT60p pu3HaKoB. [IpritokeHns B 3a1a4ax JIP, PI'3
BBeznenue B HelipoHHbIE 00paboTKN TEKCTa, U300paXKEHUI U re0IaHHbIX.
ceTu.
7. | O6Gyuenue Ge3 yuurens O06yuenne 6e3 yuurens: PCA, knacrepuzarys. JIP, PI'3, KP




3ammTa nmaboparoproi padotsl (JIP), Bemonnenue kypcoporo mpoekrta (KII), kypcoBoit
pabotel (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (P0eKTOB)

He npeoycmompeno

2.4 llepeyeHb yueOHO-METOAUYECKOT0 Oo0ecrevYeHHs JJIs1 CAMOCTOSAATEILHOIH padoThI
00y4YaIIUXCS M0 JUCHUILIMHE (MOYJII0)

[epedens yueOHO-METOANIECKOTO OOECTICUEHHUS TUCIIUILINHEI 10

Ne Bug CPC o
BBIITOJTHCHHUIO CaMOCTOSATCIBHON pa60TbI

1 3aHATHS TEeKIUOHHOTO M |MeToandeckne yKa3zaHHUS I TOATOTOBKM K 3aHATHSAM JICKIIMOHHOTO U
CEMHHAPCKOIr'o TUla CEMHHAPCKOIr'0 THIIA. YTBep)KImHI)I Ha 3aCCIaHun CoBeTa 3KOHOMHYECKOIO
¢daxynprera PI'BOY BO «KyoI'V». [Iporokon Ne 1 ot 30 aBrycra 2018 roza..

Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
2 BrinonHenue MeTOILH‘IeCKHe YKa3aHus 10 BBbIIOJHCHUIO CaMOCTOSTEILHOM paGOTLI
CaMOCTOSITeTIbHOM paboTsl  [0Oy4arommxcs. YTBepxkaeHbl Ha 3acenanuu CoBeTa SKOHOMHYECKOTO
oOyuaromuxcs ¢axynprera PI'BOY BO «KyoI'V». [Iporokon Ne 1 ot 30 aBrycra 2018 ropa..

Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 Beimonaenue pacuetHo-  |MeToanYecKUe yKa3aHHs 10 BBINOJHEHUIO PAcUeTHO-rpapUYecKuX 3aJaHui.

rpadUIecKuX 3aJaHui YTBepxmeHs! Ha 3acemannu CoBera 3KoHOMHYeckoro Qakympreta ®I'BOY
BO «Ky0I'Y». IIpotokox Ne 1 ot 30 aBrycra 2018 roga.. Pexxum mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 | BemmonHeHue 1a0b0paTopHBIX (METOANYECKHE  YKa3aHHMSA 110  BBINOJHEHHIO JIAOOpaTOpHBIX  padoT.
pabot VYTBepxmeHsl Ha 3acemannu CoBera 3KoHOMHYeckoro (akympreta ®I'BOY
BO «Ky0I'Y». IIpotokox Ne 1 ot 30 aBrycra 2018 roga.. Pexxwnm mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

10 WHTepakTuBHBIE METOAB! |MeToAMYecKHe yKa3aHWS 110 HHTEPAaKTHBHBIM  METOAaM  OOydeHHs.
o0yueHus VY1BepxkaeHsl Ha 3acenaHnu CoBera skoHOMHYeckoro ¢axyibrera I'BOY
BO «Ky6I'Y». IIpotokox Ne 1 or 30 aBrycra 2018 roga. Pexxum mocrtyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Y4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaroIIMXCS M3
YHUCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTtasisitorcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHMUYECHUSAM UX 3/J0POBbS U BOCHPUATHS UH(OPMAIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUist a1 ¢ HapyIIeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIBHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIE€HTA
o0yJaromuxcs.

3. OoOpa3oBaTte/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM WCHUIIHHBI
(Momy.Jist)

B xone wu3yyeHus [UCHMIUIMHBI TPEAYCMOTPEHO HCMOJIB30BAHHE  CIIEIYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTUN: JIEKIIUW, TMPAKTUUECKHE 3aHSTHS, IMOATOTOBKA MHChbMEHHBIX
AHATUTUYECKUX PaboT, caMOCTOsITeNbHAs paboTa CTYACHTOB.



https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

HCITIOJIB30BaHHUEC

KoMmeTeHTHOCTHBIM MOAXOJ B paMKax MpenojaBaHusl AUCIHMILTUHBI peau3yeTcs B
WCIIOJIb30BAHUY WHTEPAKTUBHBIX TEXHOJOTHH M aKTHBHBIX METOJOB (IMPOEKTHBIX METOJIUK,
MO3TOBOT'0 IITypMa, pa300pa KOHKPETHBIX CUTYAaIlHil) B COUETaHUM C BHEAYAUTOPHOI paboTOil.

WNudopmannonnsie

TEXHOJIOTHH,
MH(GOPMAITMOHHBIX

pecypcos,

TEJIEKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCLHUIUIMHBI
— I JIMI C OIPAHMYEHHBIMHM BO3MOXHOCTSMM 3J0pPOBbSl IPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

8. OueHoyHbIe

cpeacTBa

OIS

HpOMe)RyTOqHOﬁ aTTeCTallumn

MIPUMCHACMBIC

TEeKYIero

pu
JOCTYIIHBIX B

W3y4YECHUU

KOHTPOJIS

JUCTIATLTAHBL:
nH(pOpMaIMOHHO-

yYcneBaeMoCTH H

OneHouHBIC CpEACTBA MpPEIHA3HAYEHBI JJIsi KOHTPOJS M OLEHKH 00pa30BaTEIbHBIX
JOCTHXKEHUI 00yJaroIMXCsl, OCBOMBIIHUX MPOrpaMMy yaeOHO# auciurinnbl «4narusz Big Datay.
OrneHOYHBIC CPE/ICTBA BKIIFOYAET KOHTPOJIbHBIC MaTepUaibl IS TIPOBEACHUS TEKYIIEro
KOHTPOJIsA B GOPME meCcmosbix 3a0aHUll, pacyemHo-2paguueckux 3a0aHutl, KOHMpOIbHbIX pabom
Y MPOMEKYTOYHOM aTTecTanuu B GopMe BOIPOCOB ¥ 3a/IaHUN K IK3aMCHY.

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTeCTallun

Konx n nanmenoBanue

HauMenoBaHue O11eHOYHOTO CpCACTBa

pacdera IIeH Ha TOBAapBI,
paboThI, YCIYrH, B TOM
9rCIIe 3aTPaTHBIE METO/BI,

Ne Pe3ynbraTel 00y4eHus
WHAMKATOpA . [IpomexyTounas
n/n (B cooTBeTcTBUH C II. 1.4) Texymuit KOHTPOJIB
(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
3naem:  npunHuunel U | Konmponvnas paboma Nel- | Bompoc Ha
METOIbI ynpasnenus | Ilo pasoeny «3adaua | 3K3aMeHe
nH(pOpMaMOHHBIMU Kaaccupurayuu. 1-3
JIAaHHBIMH ¢ | Mempuueckue MemoobL.
HCTIONIb30BaHUEM Jlozuueckue memoowi».
HHPOPMAITMOHHBIX Jlabopamopuas paboma
MHTEJUIEKTYaIbHBIX
TEXHOJIOT U,
Tecm no pasoeny: | Bonpoc na
«lIpoepammnoe obecneuenue 8 | sK3amene
obracmu auamuza Oboavuwux | 5, 8
OaHHBIXY. Jlabopamopnas
3naem: COBPEMEHHBIN | paboma.
OTIBIT WCToNb30BaHusA, | Konmponvnas paboma no
TEOPETUIECKUE u | paszoeny Nol: «3aodaua
WIIK-3.2. IIpumensiet MPUKIIaTHBIC OCHOBBI | K1accuguxayuu.
METOJIBI aHaImn3a Oospux | Mempuueckue Memoobi.
1 HMHTEJUICKTYaIbHOTO JIaHHBIX. Jlozuueckue memoosi».
aHaJIn3a JaHHBIX JUIS Koumponvnas paboma Ne2 no
pelIeHHs TOCTABICHHBIX pasdeny:  «Obyuenue  0Oe3
3amad yuumensay. JlabopamopHas
paboma.
Ymeem: npuMeHsTb | Tecm no pasoeny: «Bsedenue | Bonpoc na
pasiinuHbIe METOJIbl | 8 MawiuHHoe 06yUeHue» akzamene 2,4
[IEHO00pa30BaHus u
nHPOPMALMOHHBIE
MHTEJUICKTyalbHbIE
TEXHOJIOTUH [UIsl aHajm3a
3arpar u pacuera
nokasaresuen
PEHTA0CITBHOCTH
Ymeem: ucrons3osath | Jlabopamopuas paboma Bonpoc na
pasJInuHbIe METOJIBI aKzamene 6-1




PBIHOYHBIC METOAbI,

napaMeTpuuecKue
METO/IbI, u
nH(OpMaLMOHHbIE
MHTEJUIEKTyalbHbIE
TEXHOJIOTHH ISt

(hopMupoBaHHS qUaTIa30HA
IIEH Ha TOBaphl, paboTEHI,
YCIIyTH

Ymeem: HCITOJIb30BaTh
pas3IUYHbIE METOJAUKH U
HH(POPMALMOHHBIC
HHTEJIJIEKTyalIbHbIE
TEXHOJIOTHH pacueTra HOpM
npuObLIM B COCTaBE IICHBI
Ha TOBAapHI, paboTsI,
YCIyTH

Komwmponvnass  paboma  no
pazoeny Nol: «3aoaua
Kaaccugurayuu.
Mempuueckue MemoobL.
Jlozuueckue memoowsi».
Koumponvnasa paboma Ne2 no
pazoeny:  «Obyuenue  0Oe3
yuumensLy. Jlabopamopnas
paboma. PI3 no pasoeny:
«Jluneiinvie modenu. Beedenue
8 HEelPOHHble cemuy.

Bonpoc ua
axzamene 8-12

Tpynosoe IEUCTBHUE:
BEIOOp METOJIOB u
HHCTPYMEHTAIBHBIX
CpeICTB aHaiM3a OOJBIINX
JIAaHHBIX ISl TIPOBEIEHUS
AHAJIMTHYECKHX padoT;

Jlabopamopuas paboma. PI'3
no  pasdeny:  «Jlunetinvie
MoOenu. Beeoenue 8
neiipounvie cemuy». PI'3 no
pazoeny  «Obyuenue  0Oe3
yuumensy

Bonpoc na
sx3zamene 12-16

TpynoBoe aeiicTBue: Jlabopamopuas paboma. PI'3 | Bonpoc na
MoHuTOpUHT no  pasoeny:  «/luneunvie | sxzamene 16-20
3G GEKTUBHOCTH  PabOTHI | MoOenu. Beeoenue 6
AHATUTUKHI O6onpmnx | Hetponuvie cemuy. PI3 no
JTAaHHBIX. paszoeny  «Obyuenue  Oe3

yuutens». Tect mo pasmeny

«3amaua KJIacCU(PHKAIUH.

Merpuueckue METO/IBL.

Jlormyeckue METOABI)

TunoBble KOHTPOJIbHBbIE 32IAHUSI UJIH HHBbIE MATEPHAJIbl, HE00X0AMMBIE J1JIs1 OLEeHKH

3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH, XapaKTePU3YIOIIHUX ITANbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce 0OCBOeHHsI 00pa30BaTeILHOI NPOrpaMMbl
Ilpumepnulit nepeuens 6onpocos u 3a0anuil

Tecm na memy «3‘12])_)731((1 U 3HAKOMCHEBO C OAGHHLIMUY

Jns paGoTel BaM NOHan00aTcs mpenoOpaboraHHble aaHHble Ha kaggle: «IIpornos
MOMYJISIPHOCTH CTaTbu Ha Xabpe». Ckauaiite JTAHHbIE
https://drive.google.com/file/d/1nV2qV90otN3LnVSDqy95hvpJdb6aWtATk/view, 3arpysure

nepesie 1500 Habmronenuii B Pandas u oTBeThTe Ha CIIETYOMIHE BOITPOCHI:

B xaxoMm mecsiie (1 kKakoro roj1a) ObUT0 OOJIBIIE BCETO MyOIMKAIIAA?
maprt 2016

mapt 2015

anpens 2015

amnpesb 2016

agkrownE

2. [Ipoananu3upyiTe myOIMKalMK B MeCALE U3 IPEIBIIYIIEro Bonpoca
BriOepure oMH WM HECKOJIBKO BAPHAHTOB:


https://drive.google.com/file/d/1nV2qV9otN3LnVSDqy95hvpJdb6aWtATk/view

1. OnMH WM HECKOJIBKO JHEH CUIIBHO BBIACIISIOTCS U3 00IIEH KapTHHBI

2. Ha xabpe Bceraa 6osbIie craTteid, 4eM Ha TUKTaiMce

3. ITo cy66oTam Ha TUKTaiiMCc U Ha xabpaxaOp MyOJMKYIOT IPUMEPHO OJUHAKOBOE
YHUCIIO CTaTen

4. [Monckaszku: mocTpoiire rpaduk 3aBUCUMOCTH 4YHCIa NyONUKauil OT JHS;

UCIIOJIBL3YITE mapaMeTp hue; He 3aMOpayMBalTECh CHUJIBHO C OTBETAMH M HE HIIUTE CKPBITOTO
CMBICTIA :)

3. Korpa sydmie Bcero myoJauKoBaTh CTaTbio?

1. Bosnb1ie Bcero npocMoTpoB HaOUPAKOT CTaThU, ONYOJIMKOBaHHbIE B 12 4acoB 1HsA

2. VY ony6nmkoBaHHBIX B 10 yTpa mocTOB O0IbIIe BCEr0 KOMMEHTapUEB

3. Bosblie Bcero npocMoTpoB HaOUPAIOT CTaThbU, OIYOJIMKOBaHHbIE B 6 4acOB yTpa

4. MakcumanbHOE 4YHMCIO KOMMEHTapueB Ha TuKTaiiMce HaOpaia CTaThd,
onyOiIMKoBaHHas B 9 yacoB Bedepa

S. Ha xaOpe nHeBHbIE cTaThb KOMMEHTHUPYIOT Yallle, Y4eM BEUEpHUE

4. Koro u3 Ton-20 aBTOpOB Yalle BCEr0 MUHYCYIOT?
1. @Mordatyj

2. @Mithgol

3. @alizar

4. @ilyad2

5. CpaBuuTe cy0OOTHI ¥ TIOHEACITEHUKHY|

[IpaBna 1, yTO IO CyOOOTAM aBTOPHI MUIIYT B OCHOBHOM JHEM, a 110 TIOHEICTbHUKAM —
B OCHOBHOM Be4YepoM?

1. [IpaBna

2. Hemnpagna

Jlnst mpooikenust ckavaiite ganHbie u3 penosutopus UCI Adult u oTBeThTe Ha
CJIEYIOIINE BOIIPOCHI

6. CKOJIbKO MYXYHH U KEHIIUH (MPU3HAK SeX) MpeJICTaBICHO B 3TOM Habope
MAHHBIX?

# Baw ko0 u omeem 30ech

7. KakoB cpennuii Bo3pacTt (pu3HaKk age) xKeHuuH?
# Baw k00 u omeem 30ecb

8. KakoBa nons rpaxnan ['epmanun (mpu3Hak native-country)?
# Baut k00 u omeem 30ecCs

9. KakoBsI cpeiHIe 3HAYEHUS M CPETHEKBAApAaTHIHBIE OTKIOHEHHSI BO3pacTa TeX,
kTo nosyyaet 6osee SOK B roj (mpusHak salary) u tex, kro nmonyuyaet meHee SOK B roa?

# Baw ko0 u omseem 30ecb

10.  IlpaBma au, 4TO JIOAM, KOTOpPBIE MOMy4aroT 6ombine S0k, UMEIT Kak MUHUMYM
BhICIIee oOpazoBanue? (mpusHak education — Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters wm Doctorate)

# Baw k00 u omeem 30ech

11. BriBeuTe cTaTHCTHUKY BO3pacTa sl KaX A0 packl (MMPU3HAK race) M Kaxaoro
nona. Mcnone3yiite groupby u describe. Haiigure Takum 0o0pa3oM MakCUMaIbHBIN BO3pacT
MyX4HiH pacsl Amer-Indian-Eskimo.


https://archive.ics.uci.edu/ml/datasets/Adult

# Baw ko0 u omeem 30eco

12.  Cpenu xoro 6ombiie 1075 3apadareiBaromux MHOro (>50K): cpean sKeHaThIX WiH
XOJIOCTBIX MY>K4MH (mpu3Hak marital-status)? Xenarsimu cuntaem tex, y koro marital-
status maunnaercsi ¢ Married (Married-civ-spouse, Married-spouse-absent niu Married-AF-
Spouse), OCTaJIbHBIX CYMTAEM XOJIOCTHIMHU.

# Baw k00 u omeem 30ech

13.  Kakoe MakcMMaJIbHOE YHCJIO YaCOB YEJIOBEK paboTaeT B Hemelto (mpu3Hak hours-
per-week)? CkoJIbKO JIr0Ici paboTar0T TaKOEe KOJIMYECTBO YaCOB M KAKOB CPEH HUX MPOICHT
3apalaThIBAIOLIUX MHOTO?

# Baw ko0 u omeem 30eco

14.  Tlocuwmraiite cpennee Bpems padotsl (hours-per-week) 3apabartpiBarommx Majio u
mHoro (salary) ms kaxmoit ctpansl (native-country).
# Baw koo u omseem 30ecw

Pacuemno-zpaguueckoe 3adanue na memy: «Memoo 2nasnvix komnonenm (PCA),
K1acmepuzayusny

Msl Oyzmem paboTath ¢ HaboOpoMm JIaHHBIX Samsung Human Activity Recognition.
CkauaiiTe naHHble 0TCI0/1a. JIaHHBIE TIOCTYNAIOT C AKCEIEPOMETPOB U IT'MPOCKOIOB MOOMIIbHBIX
tenedgonoB Samsung Galaxy S3 (mogpobnee npo nmpusHaku — o ccbuike Ha UCI Bbime), Takxke
M3BECTECH BU/I AKTUBHOCTH YEJIOBEKa C TeJIe()OHOM B KApMaHE — XOJIUJI JIX OH, CTOSLI, JIEXKAJ, CHIEI
WM 1IEJT BBEPX/BHU3 O JICCTHHIIE.

Brauaiie MBI mpeacTaBEM, YTO BHJ AKTHUBHOCTH HaM HEWU3BECTHEH, W IONpPoOyeM
KJIaCTepU30BaTh JIIOJIEHl MPOCTO HAa OCHOBE MMEIOIIMXCS MPHU3HAKOB. 3aTeM pelIuM 3ajady
ompezesieHus Buaa (pU3udeckoll akTHBHOCTH HUMEHHO KaK 3a7aqy K1accu(HuKaIim.

3amoxHUTE KOJ B KJIeTKax (Tae HamucaHo "Barn ko 3/1eck) M OTBEThTE Ha BOMPOCHI.

IToxroToBUTENBHBIN 3TaN (3arpy3Ka OUOINOTEK U CTUIIEH)
import numpy as np
import pandas as pd
import seaborn as sns

from tgdm import tgdm notebook

smatplotlib inline
from matplotlib import pyplot as plt

plt.style.use (['seaborn-darkgrid'])
plt.rcParams|['figure.figsize'] = (12, 9)

plt.rcParams|['font.family'] = 'DejaVu Sans'

from sklearn import metrics

from sklearn.cluster import AgglomerativeClustering, KMeans, SpectralClusteri
ng

from sklearn.decomposition import PCA

from sklearn.model selection import GridSearchCV

from sklearn.preprocessing import StandardScaler

from sklearn.svm import LinearSVC


https://archive.ics.uci.edu/ml/datasets/Human+Activity+Recognition+Using+Smartphones
https://drive.google.com/file/d/14RukQ0ylM2GCdViUHBBjZ2imCaYcjlux/view?usp=sharing

RANDOM STATE = 17

X train = np.loadtxt("../../data/samsung HAR/samsung train.txt")

y _train = np.loadtxt("../../data/samsung HAR/samsung train labels.txt").astyp
e (int)

X test = np.loadtxt("../../data/samsung HAR/samsung test.txt")

y test = np.loadtxt("../../data/samsung HAR/samsung test labels.txt") .astype (
int)

# I[IpoBepuM pas3MEPHOCTH
assert (X train.shape == (7352, 561) and y train.shape == (7352,))
assert (X test.shape == (2947, 561) and y test.shape == (2947,))

Jnis knactepr3alnuy HaM He HY>KEH BEKTOp OTBETOB, OTOMY OyzeM paboTaTh ¢ 00beIMHEHHEM
oOyuarolieit u TecToBoi BeIOOpok. O0beauauTe X_train ¢ X _test, ay_train —cy_test.

# Bam xon; 3I4echk

X =

y =

Ornpenenum Yuciao YHUKAJIbHBIX 3HAYECHUN METOK IEJIEBOT0 Kjlacca.

np.unique (y)
2, 3, 4, 5, 6])

n classes = np.unique(y) .size

array([1,

OtMacmTabupyiiTe BEIOOPKY ¢ moMoiipio StandardScaler ¢ mapamerpaMu 1o yMoJ4aHHo.

# Bam xKO& 3IECEH

scaler =

X scaled =

[Tormxaem pazmepHOCTh ¢ ToMoIbio PCA, ocTaBIisist CTOBKO KOMIIOHEHT, CKOJIBKO HY)KHO JIJIS
TOTO, YTOOBI OOBACHUTH Kak MMUHUMYM 90% aucrepcuu HCXOAHBIX (OTMAacIITaOMPOBAHHBIX)

naHHbiX. Hcmomp3yiiTe oTMacimiTabupoBaHHYIO BBIOOPKY ©  3adukcupyite random state
(xonctanta RANDOM_STATE).

# Bam kom 3IecCh
pca =

X pca =

Bonpoc 1:
Kakoe MUHUMaNIbHOE YHCIIO IIaBHBIX KOMIIOHEHT HYKHO BBIJIENTUTH, YTOOBI 00BACHUTE 90%
JMCTIEPCUN UCXOJHBIX (OTMACIITaOMPOBAHHBIX) JaHHBIX?

# Bam kon; 3I4echk

BapuvaHTbl:
e 56
e 65
e 66
e 193

Bomnpoc 2:

CKOIIBKO MMPOLCHTOB AUCHICPCHUHU ITPUXOJUTCA HA IICPBYIO I'NIABHYIO KOMHOHCHTY? OprTJ'II/ITe A0
HCJIBIX MPOLICHTOB.



Bapuantsbl:

45
51
56
61

# Bam koxg 3Iech
BI/I3yaJ'II/I3I/Ipyf/'ITC JaHHBIC B ITPOCKIMHU Ha IICPBBIC ABEC I''TaBHBIC KOMIIOHCHTHI.

# Bam kom 3Iech

plt.scatter(, , c=y, s=20, cmap='viridis');

Bonpoc 3:
Ecnu Bce momy4ninock npaBwiIbHO, BbI yBHIUTE CKOIBKO-TO KJIACTEPOB, HOYTH HJICATIHHO
OTAEJTCHHBIX APYT OT Apyra. Kakue BUIbI akTHBHOCTH BXOJIST B 3TH KIIacTEPhI?

OTtBer:

e 1 knacrep: Bce 6 akTUBHOCTEM

e 2 xyacrepa: (xo01b0a, MOABEM BBEPX I10 JIECTHUIIE, CITYCK T10 JIECTHUIIE) U (CUACHUE,
CTOSIHUE, JIS)KAHUE)

e 3 kyacrepa: (xo1b0a), (MOaBEM BBEPX MO JECTHHUIIE, CITYCK IO JIECTHHIIE) U (CUICHUE,
CTOSIHUE, JIS)KAHUE)

e 6 KJacTepoB

Cuenaiite kiactepu3anmio JaHHbIX MeTooM KMeans, o60yunB Mozienb Ha JaHHBIX CO
cHIKeHHOM 3a cueT PCA pa3mepHOCThIO. B 1aHHOM citydae Mbl [TO/ICKaKEM, YTO HYKHO UCKATh
MMEHHO 6 KJIaCTepOB, HO B OOIIEM Cilydae Mbl HEe Oy/1eM 3HaTh, CKOJIBKO KJIACTEPOB HAJ0 MUCKATh.

ITapameTpsl:

e n_clusters = n_classes (4Mcno yHWKanbHbIX METOK LIENEeBOro Kracca)
e n_init=100
e random_state = RANDOM_STATE (gns Bocnpon3BogMMOCTU pesynbTaTta)

OcTanbHbIE napamMeTpbl CO 3HAUYCHUAMU 110 YMOJTYAHUIO.

# Bam komg 34ech
anyanmnpyf/'ne JAHHBIC B HpOGKHI/II/I Ha HepBI)Ie JBE I''TaBHBIC KOMIIOHCHTHEI. PaCKpaCBTe TOYKHU
B COOTBCTCTBUU C HOHy‘IeHHBIMI/I METKaMHn KJ'IaCTepOB.

# Bam koI 3IecChb

plt.scatter(, , c=cluster labels, s=20, cmap='viridis');

HOCMOTpI/ITe Ha COOTBCTCTBHUC MCIKAY MECTKAMU KJIIACTCPOB U HCXOJHBIMH MCTKaMU KJIACCOB U Ha
TO, KaK€ BUbI aKTUBHOCTEH AJITOpUTM KMeans myTacT.

tab = pd.crosstab(y, cluster labels, margins=True)

tab.index = ['xome6a', 'momwpeM BBepxX MO JecTHuie',

'cnyck no JectHuue', 'cuzmenume', 'crosHue', 'mnexaHue', 'Bce']
tab.columns = ['cluster' + str(i + 1) for i in range(6)] + ['Bce']
tab

Bunum, uto kaxxknomy kiaccy (T.e. KaXJ10i aKTHBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIACTEPOB.
JlaBaiiTe MOCMOTPUM Ha MAaKCHUMAaJbHYIO JIOJII0O OOBEKTOB B KJIAacC€, OTHECEHHBIX K KaKOMY-TO



OJTHOMY KJIacTepy. DTO OyleT MpOoCTOH METPUKOH, XapaKTepHU3yIOIIeH, HACKOJIBKO JIETKO KJIacc
OTIIeNsieTCs OT IPYTUX MPH KIIaCTEpU3AIUH.

[Tpumep: ecim 18 Kacca "cimyck 1o jectHuie"”, B kotopoMm 1406 00beKTOB, pactpeneieHre
KJIACTEPOB TAKOE:

e riacrep 1 —900
e xiactep 3 — 500
e Kmacrep 6 — 6,

To Takas noss oynet 900 / 1406 == 0.64.

Bomnpoc 4:
Kaxoit BuJ akTHBHOCTH OTAEIUJIICS OT OCTAJIbHBIX JIYUIIIE BCETO B TEPMUHAX MPOCTON METPUKH,
OIMCAHHOH BEIIIE?

OtBer:

e x0an0a

e CTOSIHHE

e  CITIYCK IO JICCTHUIIC

e IEPCYHCIICHHBIC BAPUAHTHI HE TIOIXOIST

Buano, uto kMeans He 0u€Hb XOPOIIIO OTIWYAET TOJBKO aKTUBHOCTH JIPYT OT Apyra. Mcnons3yite
METO/ JIOKTS, YTOOBI BHIOpATh ONTHMAJIbHOE KOJIMYECTBO KiacTepoB. [lapamerpsl anroputMa u
JIAHHBIE MCIIOJIBb3YEeM T€ XK€, YTO paHbliie, MeHsAeM ToJIbko N_clusters.

# Bam kKox 3IecCh
inertia = []
for k in tgdm notebook(range(l, n_classes + 1)):
#
#
Bonpoc S:
Kakoe xonmuecTBo KJIaCTCPOB ONITUMAJILHO BI)I6paTB, COTJIaCHO MCTOaY JIOKTS?

OTBer:

.
A OWNPE

[TorrpoGyem erie oauH METOT KJIACTEPU3AINH, KOTOPBIA OMUCHIBAJICS B CTAaThE —
arJIoMepaTUBHYIO KJIaCTEPU3aLUIO.

ag = AgglomerativeClustering(n_clusters=n_classes,
linkage='ward') .fit (X pca)

[TocumTaiite Adjusted Rand Index (sklearn.metrics) anst monmyunBierocst pa3ouenus Ha

kjactepsl 1 11 KMeans ¢ napamerpamu U3 3aJiaHust K 4 BOIpocy.

# Bam kom 3IecCh
Bonpoc 6:
OTMCTLTC BCC BCPHLIC YTBCPIKIACHU.



Bapuantsbl:

e Cornacuo ARI, KMeans cripaBuiics ¢ KiacTepu3anuei xyxe, yem Agglomerative
Clustering

o Jlua ARI He nmeeT 3HaUEHUST KAKME UMEHHO METKHU IIPUCBOEHBI KacTepaM, UMEET
3HAUEHUE TOJIBKO pa3OueHne 0ObEKTOB Ha KIACTEPHI

e B ciyuae cimyuaiinoro pazouenus Ha kiactepsl ARI OyaeT 61130k K HYITHO

MoOXHO 3aMETUTBh, YTO 33ja4a HE OYEHb XOPOIIO peIIaeTcss MMEHHO KakK 3aja4a KJlacTepu3alii,
€CITU BBIACSATH HECKOJIBKO Ki1acTepoB (> 2). [laBaiite Terneps pemum 3a1auy KIacCU(PUKAIIHI,
BCIIOMHMB, YTO JJAHHBIEC y HAC Pa3MEUECHBI.

Jlns kaaccuuKaIuy HCIOIB3YHTE METO/I OMTOPHBIX BEKTOpOB — Kiaacce Sklearn.svm.LinearSVC.

Hactpotite mist LinearSVC runepnapametp C ¢ momoripio GridSearchCV.

e OOyuute HOBBIN StandardScaler Ha oOyuarorieii BEIOOpPKE (CO BCEMU HCXOTHBIMHU
IPU3HAKAMH ), IPMUEHATE MaCIITAOMPOBAHUE K TECTOBOM BBIOOPKE
e B GridSearchCV ykaxwure cv=3.

# Bam koI 3OecChb

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE)
svc_params = {'C': [0.001, 0.01, 0.1, 1, 101}
# Bam koI 3OecChb

best svc =

# Bam koIn 3I4echk

Bomnpoc 7
Kakoe 3nauenue runepnapamerpa C Ob17I0 BEIOPAHO TYUIIMM MO UTOTaM KPOCC-BalTUaINu?
OTBeT:

« 0.001

« 0.01

e« 0.1

e 1

e 10

y _predicted = best svc.predict (X test scaled)
tab = pd.crosstab(y test, y predicted, margins=True)

tab.index = ['xomb6a', 'mombeM BBepx IO JiecTHule', 'coyck o JiecTHule',
'cunenue', 'crosgHue', 'J;exaHnue', 'Bce']

tab.columns = tab.index

tab

Bonpoc 8:

Kakoii Bug aktuBHOCTH SVM onpenenseT Xyxe Bcero B TepMUHax To4HocTu? I1oaHOTEI?

OTtBer:



e II0 TOYHOCTH — IIOABEM BBCPX 110 JICCTHUILIC, ITO ITOJTHOTE — JIC)KAHUC
e JIO0O TOYHOCTH — JIC)KAHUCEC, I10 IIOJJHOTC — CUACHUC

e JIO0O TOYHOCTHU — XOI[B6a, I10 ITOJIHOTE — XOI[B6a

e JIO0O TOYHOCTH — CTOAHHUC, I10 ITOJTHOTC — CUACHHC

Hakoner, npoaenaiTe To e caMmoe, 4To B 7 BOIpoce, TobKo g100aBuB PCA.

o Hcnonsp3yiiTe Beibopku X train_scaled u X test scaled

e OOyuute ToT )¢ PCA, 4TO panblie, Ha OTMacIIabupoBaHHOK 00y4JaroIIeii BEIOOPKE,
npUMEHHUTE IpeoOpa3oBaHUE K TECTOBOM

e Hactpotite runepnapamerp C Ha Kpocc-Bamuaauu mo oodyyatromei Beioopke ¢ PCA-
npeoOpa3oBanueM. Bbl 3amMeTuTe, HACKOIBKO 3TO MPOXOIUT OBICTPEE, YEM PaHBbIIIE.

Bomnpoc 9:

KakoBa pazHOCTb MEX Ay JIy4IlIUM Ka4eCTBOM (J10J1€i BEpHBIX OTBETOB) Ha KpOCC-BAJIUAALINY B
ciaydae Bcex 561 MCXOIHBIX MPU3HAKOB U BO BTOPOM CIIy4ae, KOT1a MPUMEHSIICS METOJI II1aBHBIX
KOMITIOHEHT? OKpYyIJIUTe 0 LEIbIX TPOLIEHTOB.

Bapunanrsr:

o KauecTBO OJHMHAaKOBOC

e« 2%
o 4%
e 10%
e 20%
Bomnpoc 10:

Brib6epute Bce BepHBIE YTBEPKICHHUS:

Bapuanrsr:

e MeTo/ I71aBHBIX KOMIIOHEHT B JAHHOM CJIy4ae MO3BOJIUI YMEHBIIUTH BPEMs OO yUEeHHSI
MOJIEJIH, TIPH 3TOM Ka4eCTBO (J10Jis1 BEPHBIX OTBETOB HAa KPOCC-BATUAAIINN) OUEHb
nocTpajaio, 6onee yem Ha 10%

e PCA MOXHO UCIIOJIb30BaTh AJII BU3yaJIU3allMU JaHHBIX, OJIHAKO JUIS 3TOW 33/1a4 €CTh U
nyudiie noaxoasimue Mmeroasl, Harpumep, tSNE. 3ato PCA nmeet MeHbIIyIO
BBIYHUCIIUTENbHYIO CJI0KHOCTh

e PCA crpout nuHeiHbIe KOMOWHAIIUN UCXOIHBIX IPU3HAKOB, H B HEKOTOPBIX 3a7a9ax
OHM MOTYT IIOXO UHTEPIPETHUPOBATHCS YETIOBEKOM

3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJbl I TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)

Ocuosuble nousTus Big Data.

OcHoBHbIC MeTOIMKH aHanmu3a Big Data.
I[Mpouecc ananutukyu ananu3sa Big Data.
Ocobennoctu xpanenus Big Data.
Xapaxtepuctuka Big Data B mupe u Poccun.
Onpenenenue noustus Data Mining.
Onpenenenne noustus KDD.

NoabkowhE



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

[TporpamMMHBIe CpeaCcTBA aHAIN3a OOJIBIINX TaHHBIX.

[TepBUYHBII aHATU3 JAaHHBIX C MOMOIIBI0 MHCTPYMEHTOB BU3yanu3anuu. OuucTka
JTAHHBIX.

OcHOBHBIE TOHATHS MAaIIMHHOTO 00y4eHUst. OCHOBHBIE IOCTaHOBKY 3aa4. [Ipumepsl
HPUKJIAJHBIX 33/1a4.

Metpuueckue MeToabl KiaccupuKanuu. MeTpuKu KadyecTBa  aJrOPUTMOB
KJIacCU(UKALMU U PETPECCHUM.

JluHelHbIe METO/IbI KJIACCU(HUKAIIMU U perpeccHu: (HyHKIIMOHAIIBI KaueCTBa, METO/IbI
HACTPOMKH, OCOOEHHOCTH IPUMEHEHHUS.

OnenuBanue kauecTBa anroputMoB. OTinoxkeHHas BbIOOpKa, ee HepocTaTku. O1eHka
HOJIHOT'O CKOJIb3s11ero KoHTpois. Kpocc-Bannaanus. Leave-one-out.

JepeBps pemennii. MeToasl IOCTPOEHHUS IEPEBLEB.

Cry4aifHbIN JIEC, €r0 0COOECHHOCTH.

['panueHTHBI OYCTHHT, €r0 0COOCHHOCTHU IIPU UCIIOIb30BaHUH JIEPEBbEB B KAUECTBE
0a30BbIX AJITOPUTMOB.

Heiiponnsie cetu. Metoa 0OpaTHOro paciipoCTpaHEHUs OMIHOOK.

OO0yuenue 6e3 yuurens. Metoabl noHmxkeHus pasmepHoctu. PCA.

OO6yuenue 6e3 yunrtens. Knacrepuzarusi.

Bompocsr 6e3omacaoctu Big Data

Kpurepun oueHuBanus pe3yabTaToB 00y4eHHs

ObleHKa Kpumepuu OYEHUBAHUS NO IK3AMEHY

Buvicoxuii
VPOBEHb «3»
(omauuro)

OYEHKY «OMIUYHO» 3ACIYHCUBAEN CMYOEHM, OCB0UBUIUL 3HAHUS,
VMeEHUsl, KOMNemeHyuu u meopemuyeckuti mamepuai 6e3 npobdenos;
BLINOHUBWULL 6Ce 3A0AHUS, NPEOYCMOMPEHHble YUeOHbIM NIAHOM Hd
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HAGLIKU
npogheccuonanbHo20 NPUMEHEeHUS OCBO0EHHbIX 3HAHUU CPOPMUPOBAHDL.

Cpeonuii OYEHK)Y «XOPOUWLO» 3ACTYICUBAEM CHLYOeHM, NPAKMUYECKU NOTHOCHbIO
ypogens «4» 0CBOUBWIUL  3HAHUA, YMEHUs, KOMNEMEeHYyuu U meopemudecKull
(xopowio) mamepuan, ydeOHble 3A0aHUS He OYEHEeHbl MAKCUMATbHbLIM YUCIOM

561]1]106, 6 OCHOBHOM cd)opMupoeaﬂ Nnpakmu4eCKue HaA6oblKU.

Ilopozoesuiii OYEHKY «)YO0081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEeHM, YACMUYHO C
YPOGeHb «3» npobenamu  0C6OUBWIUL  3HAHUA,  YMeHUs,  KOMHemeHyuu U
(yooenemeopume | meopemudeckuii Mmamepudan, MHo2ue yyeOHble 3a0anus Jaubo He
JIbHO) 8bINOTHUTL, TUOO OHU OYEHEHbl YUCTOM OANI08 ONUSKUM K MUHUMATLHOMY,

HeKomopbsle npaKkmu4eCcKue HaeblKu He CqupMupO@del.

Munumanvnviii | oyeHky — «HEYOOBIEMBOPUMENbHOY  3ACAYHCUBAEM — CMYOeHm,  He
Ypogenv «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemudecKuil

(Heyooenemeopu | mamepuan, yuebHvie 3a0aHUs He BbINOIHUL, NPAKMUYECKUE HABbIKU He
MebHO) chopmuposanbl.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IpY He0OXOMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIIAETCS TONOJHATEIBHOE BPEMS ISl IOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHWYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pE3yJNbTAaTOB OOydYeHHs 10 JUCHUILUIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] MHBAJIHMIOB U JIMIl C OTPaHUYECHHBIMH
BO3MOXHOCTSIMHM 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOyJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. YueOnas auteparypa

1. AHanu3 maHHBIX | y4eOHHUK Ui akajeMudeckoro OakamaBpuara / B. C. MxutapsH [u
ap.] ; moxn penakuuei B. C. Mxurapsina. — Mocksa : M3natenscTBo FOpaiit, 2018. — 490 ¢. —
(bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekcr : anekrponnsiii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/412967

5.2. llepuoanyeckas JuTepaTypa

Vkasvisaromess  newamuvie  nepuoouuveckue uzoamus u3z  «llepeunss newamuuix
nepuoouueckux — uzoaumui, xpawswuxcsi 6 ¢onoe Hayunou  o6ubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvie nepuoduueckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BEPCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyory:

1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com

2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe MPo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunorexa (HIB) hitp://www.elibrary.ru/
6. IlomHOTEKCTOBBIC apXMBBI BEAYIIHX 3aITaJHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »ayeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrBenHoit ouonuoreku (PI'B) https://rusneb.ru/

agkrwbnE
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8. Tlpesupmentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnexrponHas koyueknus Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VumBepcuretrckas nnpopmarnronras cuctema POCCHS http://uisrussia.msu.ru

HNudopMannoHHble cIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOIHOTO fOCTYHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKMX auccepTanuii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4, MuHHCTEpPCTBO HAYKHU M BhIcIIero oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cucrema "ExquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHbIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMamoHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO0pa3oBatenbHbli moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepaunn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H HMH(POPMAIMOHHBIE pecypChl

KyoI'Vy:

1. Cpena MoaynbpHOTO AMHaAMU4eckoro ooydenus http://moodle.kubsu.ru

2. ba3za y4eOHBIX JIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, IMMyOJIUKAITUN U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHble 00pa30BaTeNIbHBIE pecypchl Kadeapbl MHOOPMAIMOHHBIX CHUCTEM HU
TexHoJoruil B oopazoBanuu KyoI'Y u Hayuno-metoaudeckoro xypHana "[LHIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/
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6. MeToanueckue yKa3aHus JJisi 00y4alomMXcsl M0 0CBOEHUIO TUCIUIIMHBI (MOTYJIs)

CaMocTosTenspHas pa60Ta CTYACHTOB ABJISICTCA HEOTHbEMJIEMOM YacTBIO mnmponecca
MOJATOTOBKU. JMCHUIUIMHY pPEKOMEHAYeTCS H3ydaThb IyTEM CHCTEMaTH4YeCKOW MpopadoTKu
JCKIIMOHHOTO MaTepuayia, CaMOCTOATEIbHOW MPOpPabOTKH pPEKOMEHAYEMOW JHTEepaTyphl,
PYKOBOACTB M METOJUYECKMX YyKa3aHUW K BBINOJIHEHUIO MpakTU4Yeckux 3aHstuid. lLlenp
CaMOCTOSITENILHOM pPabOThl — pacHIMpeHue Kpyro3opa W yriyOJIeHWe 3HAHWKA B 00NacTh
(bUHAHCOBOTO UHCTPYMEHTAPHSI.

KoHTponb 3a BBIOJHEHHEM CaMOCTOSATENBHOM pabOThl MPOBOAMTCA IPH H3YYCHUH
KaXKIOU TeMbl IUCHUTUIMHBI HA CEMUHAPCKUX 3aHATUSAX. ITO TEKYIIUNA OMPOC, TECTOBBIE 3a/1aHUS,
KOHTpOJIbHAs padoTa.

B dackl, oTBeneHHBIE IS CAaMOCTOSITENIBHON paOOThl, CTYIEHTHI MOJ] PYKOBOACTBOM
npenoaaBaTeisd O65133,HBI BBIITOJIHATL HHAUBUAYAJIBHBIC ITPAKTUYCCKUC 3alaHUs, [TOJTYYCHHBIC HA
MPAKTUYECKUX 3aHATHSAX. [IpyW BBINONHEHWH STUX 3aJaHUl HEOOXOAMMO HCIIOJIb30BATh
TEOPETUYECKHI MaTepuall, JAelaTh CChUIKM Ha COOTBETCTBYIOIIUE (OPMYIIBI, IPOBEPSTH
BBIMIOJTHUMOCTD IIPEINOCHUIOK, HEOOXOJUMBIX JIJIsl MPUMEHEHUS TOrO WM UHOTO METO/A.

B ocBoenun JAUCHUIIIMHBI MHBAJIMJAMHU W JIMHAaMU C OTpaHUYCHHBIMHU BO3MOXKHOCTAMU
3I0pOBbsl OOJBIIOE 3HAYEHHWE UMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYJIbTAIMHM) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YIeOHOT0 MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CHOCO6CTByIOIIII/IM HHIAWBUAYyAIU3al[UU 06y‘~IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIbBHOI'O KOHTAKTA
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIUIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1o JUCIUIInHe (MOAYTI0)

IIo Bcem BUJ1amM y‘IC6HOfI ACATCIIBHOCTH B pPaMKax JUCHUINIMHBI MCIIOJIB3YIOTCA
ayIUTOpUH, KaOUHETHl U J1a0OpaTOPUH, OCHAIICHHbIE HEOOXOAUMBIM CIEIUATH3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

HaunmMeHoBaHMe crienmuanbHbBIX
HOMEILEHU I

OCHAIIIEHHOCTh CITEIHaIbHBIX
MHOMEILEHUH

HepequL JIMIICH3UOHHOT O
IIPOrpaMMHOT'O obecrieueHus

VuebOHble ayIUTOPHA IS
TIPOBEACHUS 3aHATHH JICKIIMOHHOTO
THIIA

Meobenb: yuebHas mebOenb
TexHUYEeCKUE CPelCcTBa O0YUCHUSL:
9KpaH, NPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Y4eOusle IUTS
[IPOBEJICHUS 3aHATHI
CEMHHApPCKOT0 THUMA, TPYNIOBBIX U
WHIUBUAYATbHBIX  KOHCYJbTAIUM,
TEeKYIIEero KOHTPOJISt u
MIPOMEXKYTOYHOM aTTecTalu

ayJUTOPHN

Meobenb: yuebHas Mebenb
TexHUYeCKUEe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Yy4eOHbIe ayAUTOPHH IS
MIPOBEIEHUS JTaOOpaTOPHBIX padboT

Jlaboparopus HHGOPMALIMOHHBIX U
ynpasisitonux cuctem 201H
JlabopaTopust 3JKOHOMHYECKOI
nHpopmatuku 202H

JlabopaTopus ynpaBieHHUS B
TexHn4ecknx cucremax 207H

Jlaboparopust opraHu3allMOHHO-
TEXHOJIOTHUECKOT0 00ecTieueH s

Mebenb: yueOHast mebennb
TexHuueckue cpencTBa 00yUeHHS:

9KpaH, MPOCKTOP, KOMIBIOTEPHI,
HOYTOYKH

ObopynoBanue:

I[IK, TepmuHanbHblE  CTaHILMH,
Ycunurens aBTOHOMHBIH
6ecrpoBOTHOM

TumoBoi KOMIUIEKT y4eOHOTO
obopymnoBanus "Teopus
ABTOMATHYECKOTO yIpaBiIeHHs",
IIpe3eHTanuu u miakaTel
VYcunutens aBTOHOMHBII
6ecrnpoBOJIHOI ¢ MUKPO(OHOM

[Tanens MHTEpaKTUBHAS,
Kondepenu-cucrema, Mukuiep-

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
1C: Ilpennpusitue 8

SPSS Statistics

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Microsoft Windows 8, 10,




TOProBOM U MapKETUHIOBON
nesitenpHoctd 201 A

JlaGopaTopusi 5KOHOMUKH U
ynpasnenus 212H

JlaGoparopust 6e30nacHOCTH
km3HenestenbHocTt 105A

ycunurens, [logasurens
aKyCTHYECKOH 00paTHOM CBS3H,
HacrenHblii TpOMKOTrOBOPUTEIID,
Pannocucrema, MukpodoH Ha
rubkoMm nepxarerne, MoHoomok HP,
JoxymeHT-kamepa, becipoBogHas
TouKa goctyna, Cucrema
Buneootobpaxenns, KK manens,
Crumarep, MynsTuMenuitHas
TpuOyHa nektop, Cucrema
BuIeOKOH(epeHIICBA3H, [makaTs

[Ipe3eHTanyu U MIaKarel,
MHorodyHKIMOHaIbHBIH
npodecCHOHANBHBIN BUAEO
JIETEKTOp OAHKHOT U IICHHBIX
Oymar,

CyeTynku OaHKHOT,
WudbpakpacHsiii qeTekTop OaHKHOT
U IICHHBIX OyMmar,

YHUBepCaNBHBIN TETCKTOP OaHKHOT
U IICHHBIX OyMar,

JleTekTop MOATMHHOCTH OaHKHOT,
SImuk neHEKHBIHN,

IInaHieTHBIM UMIIPUHTED,
Yeunurenb aBTOHOMHBIHN
0ecIpoBOTHON

Jlabopartopusble cTeHbl, THIOBOM
KOMILIEKT Y4eOHOTO
obopynoBanus, CTeHabI-
TpeHaxkepsl, CTeHI-TUIAHIIET,
TpeHaxepHbIN KOMILIEKC IO
MIPUMEHEHHIO TICPBUYHBIX CPE/ICTB
mokaporymeHus, Komrekc —
TpeHaXep M0 OKa3aHHIO MEePBO
JIOBpayeOHOM TTOMOIIIH,
Pobot-Tpenaxxep, Kommrekr
makatoB, Komriekr
JIEMOHCTPAIIMOHHBIX TIOCOOUH,
KommekT ayanoBu3yanbHBIX
mocoouit

Microsoft Office Professional Plus
1C: Ilpennpusitue 8

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

VYueGHbIe AyAUTOPUH JUTST
KypCOBOTO NPOSKTUPOBAHHMS
(BBITIOJTHEHUS KYPCOBBIX paboT)

Meobenp: yuebHas MebOenb
TexHUYEeCKUe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Jns  camocTosTenbHOW  paboThl  OOydYaOUIMXCS — MPEAYCMOTPEHBbl  MOMEIICHUS,
YKOMILIEKTOBaHHBIE CHEIMATM3UPOBAHHON MeOesbl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKJIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHneM J0CTyIa B AJIEKTPOHHYIO

nH()OPMAITMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanMmeHnoBanue nmoMeneHui s
CaMOCTOSTEIIFHOU pabOTHI

OcCHaIIEHHOCTb MOMEICHUI JIJIs
CaMOCTOSTEIIFHOU paOOTHI

Hepequb JIMIICH3UOHHOT O
IporpaMMHOTIO obecrieueHus

TEXHHKA C IOJKIIOYEHHEM K
nH(POPMAIMOHHO-

o0yyaromuxcst oOyyaromuxcst
[omemnieHne as caMoCTOATENbHOM | Mebenb: yaeOHas MeOenb Microsoft Windows 8, 10,
pabotel oOyuaronuxcs (yutanpHblii | Kommuekt — crnenmanmsupoBanHoit | Microsoft Office Professional Plus
3an Hay4yHoii OnbnmoTrekn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS




KOMMYHHKAIIHOHHON ceTtu
«/HTepHET» W  JOOCTYIIOM B
9NIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
obopynoBaHue, OOeCIIeUHBAOIIEEe
JOCTy K  CEeTH  HHTEpHET
(mpoBomHOE COEIUHEHNE u
OecrpoBOIHOE  COCOMHEHHE IO
texuosorun Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboter obydarommxcs (aym.213 A,
218 A)

Meobenb: yauebHas mebOenb
Kommiexr  cnenuann3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKAa C TMOJIKIIOYCHHEM K
nH}popManOHHO-
KOMMYHUKAI[MOHHOM
«HTepHeT» HM OCTyIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JA0CTYyl K CE€THU HUHTEPHCT
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOE  COCIUHEHUE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




