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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Iens ocBoeHust muctMininHbl Ananu3 Big Data cocrout B GopMHpoBaHMM 3HaHUIA,
YMEHUW U HaBBIKOB (KOMIIETEHLMH) IO OJHOMY W3 TNPUOPUTETHBIX B COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHAX HAIMIPABJICHUIO - aHATUTHYECKOW 00paboTKe OOJIBIINX JaHHBIX.

1.2 3agaun AUCHMILINHbBI

1. 03HaKOMJICHHE 0aKaJIaBpOB ¢ OCHOBHBIMU MPUHITUIIAMH MAIIMHHOTO O0Y4YEHUS - a
MMEHHO, BHJIaMH 33J]ad MAIIMHHOTO OOY4YEeHUs, KjlaccaMHu Mojeled (JUHEHHbIe, JIOTHYeCKue,
HEHPOCETEBBIC), METPHUKAMH Ka4eCTBAMH H TIOJIX0/IaMH K TIPEIBApUTEILHON 00pabOTKE TaHHBIX;

2. ¢dopmupoBaHue y 6akanaBpOB MPAKTUYECKUX HABBIKOB cOOpa, 0OpabOTKH JaHHBIX
U pEIIeHNs COIIMATbHO-?)KOHOMUYUECKHX 3a/1a4 aHa/In3a IaHHbIX Ha s3bIke Python;
3. dbopMupoBaHue y 0aKkamapoB MPEACTABICHUS O TEXHUYECKUX U METOAO0IOTHIECKIX

Cpe/CTBaxX aHaIM3a OOJNBIIMX JAHHBIX, 00ECHEYMBAIOUINX XPAHEHHE W YIpaBiIeHHE 00BEMOM
JAHHBIX B COTHU TepabalT uin netabaiiT, koTopble oObruHble PB/l He mo3BomsiioT 3¢ddexkTnBHO
UCIIOJIb30BATH;

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Huctummaa b1.B.17 «Ananmm3 Big Data» oTtHocuTcst Kk 4actd, (QopMUpyeMoid
y4acTHUKaMU 00pa3oBaTelbHbIX OTHOIIEHUH brioka 1 "ucuumniuasl (Moxynu)" yd4eOHOTo MaHa.
B cootBercTBHM ¢ pabouynM y4eOHBIM IUIAHOM JHCHUIUIMHA HM3ydaeTcs Ha 3 Kypce mo ¢opme
oOyueHust. Bug npoMexxyTouHoi aTTecTanuu; 3K3aMeH.
[lepeuenp npeaIIeCTBYIOUIUX JUCHUILINH, HEOOXOAUMBIX Ul €€ U3YUEHUS:
- JluneiiHas anrebpa U aHaJIUTHYECKasi TECOMETPUS;
- Teopus u TeXHOJIOTHSI IPOrPAMMUPOBAHUS
- Meroasl cOopa 1 cucremaTu3anuu HHGopMaumy;
- CraTtucTUyecKue METObl U MOJIEIH;
Ilepeuenp nocneayroOUMX IJUCLMIUIMH, IS KOTOPBIX JaHHAas AMCLHUIUIMHA SBIIAETCS
IPEIECTBYIOLIEH B COOTBETCTBUH C YUEOHBIM IIIIAHOM:
- TexHonoruueckas (MMPOEKTHO-TEXHOJIOTHYECKAs) MPaKTHKA.
1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI
WN3yuenne panHOM y4ueOHOW JAMCHMIUIMHBI HAMpaBieHO Ha (OPMHUPOBAHHE Y
00yYaroImuxcst CIeIYIOIUX KOMIETEHIIHN:

KOH 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHXKCHUSA Pe3y.]'[bTaTI)I 06y‘-IeHI/I$[ 10 JTUCLMITJIMHEC
KOMIICTCHIIH

IIK-2 CnocoleH aHATU3MPOBATH U HCCIeJ0BATH 00/blIMe JaHHbIE ¢ UCMOJb30BAHUEM CyllecTBYIOLIel B
OPraHu3alMy MeTOA0J0TrHYeCKO H TeXHOJIOrn4ecKoi HHPPACTPYKTYPHI

WIIK-2.9. Ananmsupyer Oosibliue JaHHBIE C | 3naem: THIBI aHaiuu3a OOJBIINX TAHHBIX, BUABI aHAINTHKH,
UCTIONIb30BAHMEM  COBPEMEHHBIX METOJIOB M | COBPEMEHHBIC METOJIbl M HHCTPYMEHTAJbHBIE CpEICTBA
nMeroencs TEXHOJIOTO-METOJOIOTUYECKOHM | aHaimu3a OOJBIINX JTaHHBIX;

nH}ppacTpyKTypHI 3uaem: BO3MOXXHOCTH UCIIONIb30BaHMs cBOOOIHO
pacIpocTpaHseMoro MpPOTPaMMHOTO  OOeCHedYeHus] IS
aHaju3a OOJIBIINX JaHHBIX;

3Hnaem: COBpeMEHHBIH OBIT UCTIONB30BAHMS, TEOPETHUECKUE
1 MPUKJIaJHBIC OCHOBBI aHAIN3a OOJIBIIHX JaHHBIX.

Ymeem: mpoBOIUTH CPaBHUTEIBHBINH aHAN3 METOJIOB U
WHCTPYMEHTAJBHBIX CPEJICTB aHAN3a OOJBINUX JaHHBIX;
Vmeem:  mnnaHmpoBaTh ~ aHANUTHYECKHE  PabOTBI  C
HCIOJIb30BAHUEM TEXHOJIOTHI OOJIBIINX JaHHBIX;

Ymeem: TIPOBOIUTH aHainu3 OOJIBIINX JTaHHBIX,
OCYILECTBIISAITh MHTETPAIMIO M MIPEOOpa30BaHUE NAHHBIX B
X0JIe paboT MO aHaJIM3y OOJILITUX JAHHBIX

Tpyoosoe Oeticmaue:. BHIOOP METOJIOB U HHCTPYMEHTATBHBIX
CPEICTB aHajgW3a OOJNBIIMX JAHHBIX UISI POBCICHHS
AHATMTHYIECKHUX paboT;




KOIL 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHKCHUSA

KOMIICTCHIIH

Pe3yJ'ILTaTI)I OGy‘IGHI/Iﬂ 10 JTUCHUIIJIMHEC

Tpyoosoe oeticmaue:
MonuTtopuHr 3((eKTUBHOCTH pabOThl AaHATUTUKH OOJIBIINX
JaHHBIX.

Pesynprarhl 00yueHHs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBIECHUS BCEX
BUJIOB KOHTaKTHOM M CAaMOCTOSITENILHOM pabOThl 00y4arOIUXCsl B COOTBETCTBUM C YTBEPKAECHHBIM
y4€OHBIM IIJIAHOM.

WNHpukaTopsl

JOCTHIKCHHUA

KOMIIETEHIIUN

CUHUTAIOTCA

JOCTHKCHUU COOTBETCTBYIOIIUX UM PE3YJIBTATOB O6y‘leHI/I${.

2. CTpyKTYypa U copep:KaHue TUCHUTIIUHBI
2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OOmiast TpyI0EMKOCTh TUCIMIUIMHBI cocTaBisgeT 4 3adernble exuuui (144 gaca), ux
acmpe/IeNIeHre TI0 BUJIaM paboT MPEJICTaBICHO B TaOIUIE

c(hOpMUPOBAHHBIMHU

pu

Buast pabot Bcero Dopma 00yueHus
4acoB OYHO- 3a04yHas
OYHast
3a04yHas
7 7 X X
ceMecTp ceMecTp ceMecTp Kypc
(dacer) (dacer) (Jacer) (Jacer)
KoHTakTHasi padoTa, B TOM YucJIe: 72,3 72,3
AyIuTOpHbBIE 3aHATHSI (BCEro): 68 68
3aHATHSA JIEKIIMOHHOTO THIIA 34 34
a00paTOpHBIC 3aHATHUS 34 34
MPAKTHYECKUE 3aHATHS
CEeMHUHAPCKHE 3aHSTHSI
HWHasi KOHTaKTHas padora: 4.3 4.3
KoHTpoih caMOCTOSITEIbHON paboTh
4 4

(KCP)
[pomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHAast padoTa, B TOM 36 36
quciie:
KonTtponsHas padora 4 4
Pacuérno-rpaduueckas padora (PT'P) 4 4
(OarOTOBKA)
CaMoCTOsTeNIbHOE ~H3y4YCHHE pa3JelioB,
CaMOIIOJITOTOBKA (mpopaboTtka u
MOBTOPEHUE JIEKIIMOHHOTO Marepuaina |
MaTepuaja  y4eOHMKOB U Y4eOHBIX 28 28
mocobuif, MOATOTOBKA K JTaOOPAaTOPHBIM H
MPaKTHYECKUM 3aHSTHSIM, KOJIOKBUYMaM
W T.J.)
KonTpoun: 35,7 35,7
IToaroToBKa K 9K3aMEHY 35,7 35,7
Oomasn Jac. 144 144
TPY10€MKOCTh B TOM YHCJIe

KOHTAKTHAasA 72,3 72,3

padorta

3a4. e 4 4

2.2 ConepxxaHue IMCUUILTHHBI

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.
Pa3nens! (TeMbl) TMCHMTUIMHBI, U3ydaeMble B 7 cemectpe (ounasn ghopma oOyuenus)



Konngectso yacos
Breayaut
Ne HammenoBanwne paznenos (Tem) AymuTopHas OpHyaSI
Bcero pabota
paboTa
JI 113 JIP CPC
1 Big Data (6onbliune qaHHBIC): COBPEMEHHbIE TTOIXOIbI K 4 4 4
) 00paboTKe M XpaHCHHIO
2 IIporpammuOe obecrieueHre B 00IacTH aHAIN3a OOJIBIINX 4 4 4
JAHHBIX.
3. Crioco0rb1 mosTydeHns JaHHBIX U3 ceTH VHTepHeT 4 4 4
4, Bgenenne B MammHHOE 00yUeHIE 4 4 6
5 3amada xnaccudpukanuu. Metpriaeckne MeTonsl. Jlornaeckne 6 6 6
METOJBL
6. Jluneiinple Momeny. BBenieHne B HEHPOHHBIEC CETH. 6 6 6
7. OO6y4enue 6e3 yIuTes 6 6 6
HUTOI'O no pazodenam oucyuniumul 104 | 34 34 36
KonTtpons camocrostensroit padotsl (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,3
[ToaroToBKAa K TEKyIIeMY KOHTPOITO 35,7
OO0mast TPYAOEMKOCTh 10 TUCIIATUIHHE 144

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapel, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaunmenoBanme pazaeia

dopMa TeKyLEero

OOy4enue 6e3 yuuresns

aHOMaHHﬁ, COKpalICHUA pasMEPHOCTH, BU3yaJIn3alluU JTaHHBIX.

Ne (Temp1) Coneprkanne pasnena (TeMbI) KOHTpOITS
1. |Big Data (6ombume|O6ume moustus 1 npusHaku Big Data. [Toaxomsr k 06pabotke JIP
JIaHHBIE): CcOBpeMeHHbIe|u xpanenuto Big Data. V3Biedyenue u BU3yaau3anus JaHHbIX.
MOIX0/AbI K 00paboTke u|JTambl MoAeTupoBaHus. [Ipoliecc MOCTPOCHHS MOJCICH.
XpaHESHUIO DOopMBI IPEICTABICHHUS JAHHBIX, BUIBI M THIIBI TAaHHBIX.
2. |[IporpamMmmHOe ITonHoTEKCTOBBIN HIOUCK. ITapannenbHble 3aMpOCBHL. JIP, T
obecrieuenne B oOiacTu|TexHONMOrMK NoMcka U nHTerpauuu. [IporpaMMHbIie CpeacTBa.
aHaju3a 60BIINX
JTAHHBIX.
3. OcHOBBI paboTel Opay3epa um mpoTtokonma HTTP. ®opwmsr JIP
CriocoOsr MTOJTYYCHHUS |3aIIPOCOB -get, post. BBeZeHne B MapCHHT CalTOB: 3allPOCHl U
JTAHHBIX u3 CETH|OTBETHI, OnbnmoTeka requests, Selenium. OCHOBBI CTPYKTYPHI
Untepuer HTML. bubnuoteka BeautifulSoap, padota ¢ API Ha mpumepe
VK API
4, Beenenne. IloctaHOBKM 3amad B MAIIHHHOM OOYYCHHH. JIP, T
Beenenne B MammaHOE|OOyueHme ¢ yuutenem u Oe3. Kimaccudukamms, perpeccus,
o0yueHue pamxupoBaHue, kiactepusamms. OOydaromass W TECTOBas
BbIOOPKH. [Tpobiema nepeoOyuenusi. Kpocc-Banumarusi.
5. Meton Ommkaimux coceseit. Pemmaromnie nepeBbs. Barrunr u JIP, T, KP
Bamava kiaccudukanuu. . .
MeTpuueckie  MeTolb. METOZL  CYYailHbIX ~TIOANPOCTPAHCTE. Criyuwaiinele Jeca.
JTOTHYeCKH e METObL. Byctunr.  I'pamuenHTtHbld  OYCTHHT  HaJl  peNIAOIIUMH
nepeBbsiMu. Moenb xgboost.
6. ITepcentpon. MeTo 1 OTTOPHBIX BEKTOPOB. 3ajadya OIEHUBAHUS JIP, PI'3
Jlunetinsie MOJIENH. [BEPOSATHOCTEH,  noructuueckas  perpeccus.  CTpykrypa
BBenenue B HelipoHHbIE|HeHpoHHOH cetn. OOpaTHOE pacIpOCTpaHEHHE OIIMOKH.
CeTH. [lpumenenne HelpoceTed Juid aHanmnM3a HM300paXKECHUI:
CBEPTOYHBIE CIIOH.
7. Knactepuszanuss naHHBIX, 3a1add 00OOIICHUS, OOHAPYKCHHUS JIP, PI'3, KP

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MPaKTHYeCKUe / ceMUHAPCKUe 3aHATHA/
JJabopaTopHbIe padoThI)




No HaumenoBanue paznena TematuKa saHATHI/paboT ®dopma TekyIero
(Tembr) KOHTPOJIS
1. Big Data (6ompruue ITouck u onpenenenne Big Data JIP
JIaHHBIE): COBPEMEHHBIC XpaHeHue OOJIBIINX TAHHBIX
MTOIXO/IBI K 00paboTke u
XpaHEHHIO
2. [Iporpammuoe AHaIUTHYECKHUE TUIATGOPMBI: KITacCUPHUKAINI U OCOOCHHOCTH JIP, T
obecnieueHne B 00IacTH TIPUMEHEHUS.
aHann3a 0OJBIINX
JTAHHBIX.
3. Cr1oco05I moTydeHus [Mapcumnr caiiros. Pabora ¢ API. JIP
JIAHHBIX U3 CETH
Wurepuer
4. | Beezmenue B MamuHOe | [lepBuuHbIi ananu3 nannbix ¢ Pandas. BusyanbHbil aHanms JIP, T
o0yueHme nmaHHBIX ¢ Python.
5. | 3agaua kmaccudukanum. Merton Grmxaimux coceneil. Jlornctmaeckas perpeccusi. JIP, T, KP
Merpuueckrue METOBbI. Kommnozuiun: 63rrHHT, CIIydaiHbIi Jec.
Jlornaeckue METOIBI.
6. JIuneitnble MosENH. [Moctpoenue n oTOop mpu3HakoB. [IprnokeHus B 3amaqax JIP, PI'3
BBenenue B HelipoHHBIE 00paboTKN TEKCTA, N300paKCHUH U re0JaHHBIX.
CeTH.
7. | O6yuenue 6e3 yunress OO0yuenue 6e3 yunremns: PCA, xractepuzarus. JIP, PI'3, KP

3amuTa naboparopHoit pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pecdepara (P), acce (D),
koutokBuyM (K), rectuposanue (T) u T.1.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)

He npeoycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXxcs Mo JUCHUILIMHE (MOIYJII0)

No Bux CPC [Tepeuenp yueOHO-METOIMUECKOTO 06ecneqi:H1/m JIICLUIIIMHBI TI0
BBITNIOJIHCHUK) CAMOCTOATCIIBHON pa60TI:-I
1 3ansaTus JICKOIMOHHOTI'O U MCTO)II/I‘IECKI/IC YKazaHusa [Jis1 IDOATOTOBKHM K 3aHATHAM JICKHMOHHOTO U
CEMHHAPCKOTo THIIA CEMHMHApCKOTO THIIA. Y TBEpXKAEHHBl Ha 3acenaHuu CoBeTa 3KOHOMHYECKOTO
¢axynprera PI'BOY BO «KyoI'V». [Iporokon Ne 1 ot 30 aBrycra 2018 ropa..
Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
2 Beinosnnenue MeTtoaudeckue yKa3aHHMs 110 BBIIOJHEHHIO CAMOCTOSTEIBHOW pPabOTHI
CaMOCTOATENbHOM paboThl |0Oydarommxcsi. YTBepkaeHsl Ha 3acenaHnd  CoBeTa HKOHOMHYECKOTO
o0yJaroIuxcst ¢axymerera DI'BOY BO «Ky6I'Y». [Iporokon Ne 1 ot 30 aBrycra 2018 ropa..
Pexxum nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 Brimonnenue pacueTHo-  [MeToaM4eckue yKa3aHHs IO BBINOJHEHUIO PACUETHO-TpapMUeCKNUX 3alaHHH.
rpaduIecKux 3aJaHui YTBepxkaeHsl Ha 3aceqanuu CoBera 3KoHOMHYeckoro Qakymbreta ®I'BOY
BO «Ky0I'Y». IIpotokon Ne 1 ot 30 aBrycra 2018 roga.. Pexxwum mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 | BrimonHeHne 1abopaTopHBIX (MeToandeckne yKa3aHWS 10  BBINONHEHHWIO  JaOOpaTOpHBIX  paboT.
pabot YTBepxaeHs! Ha 3acemannu CoBera 3KoHOMHYecKoro (axymereta ®PI'BOY
BO «Ky0I'Y». IIpotoxox Ne 1 ot 30 aBrycra 2018 roga.. Pexwum mocryma:
https.//www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
10 I/IHTepaKTI/IBHBIe METOAbI MeTO}II/IqCCKI/Ie YKasaHus 10 WHTCPAKTUBHBIM METOdaM o6yquI/m.
o0yueHus YTBepxaeHs! Ha 3acemannu CoBera 3KoHOMHYecKOro (axympreta ®I'BOY
BO «Ky6I'Y». Ilpotokon Ne 1 ot 30 aBrycra 2018 roma. Pexum mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) mpenocrasinstores
B (hopMax, aTanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3OPOBBS M BOCIIPHUATHS HH(DOPMAIIHH:

JLnst AL ¢ HapyIeHNUsIMU 3pEHUS:



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

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOT O TOKYMEHTA,
— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.
JUid 1M1 ¢ HapyIIEHUAMH CIIyXa:

— B mieyaTHoi opme,

— B (hopMe 3JIEKTPOHHOT'0 IOKYMEHTA.
JUig U1 ¢ HapyIIeHUSIMU OIIOPHO-JBUTATEIbHOTO alapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B (hopme ayauodaiina.
JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHUHICHTA

oOydJaronuxcs.

3. 06p330BaTeJILHbIe TCXHOJOIuHd, NPpUMECHACMbIC NMPHU OCBOCHHMM JUCHUIIIMHBI

(Mmonxy.Jist)
B xone

HU3YyUCHUSA  JTUCHUIIJIMHBI

NpeaAyCMOTPCHO  HUCIIOJIB30BAHUC

[ (S13% 011104

00pa30BaTeNbHbIX TEXHOJOTHM: JIEKIMH, NPAKTUYECKUE 3aHATHUS, IOJArOTOBKA IMHChMEHHBIX
aHAJIUTUYECKUX PaboT, caMOCTOsITENbHAsA paboTa CTYIEHTOB.
KoMneTeHTHOCTHBIN ITOAXOA B paMKax IPEenoJaBaHUs IUCLUIUIMHBI pPEaau3yercs B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOTO IITypMa, pa300pa KOHKPETHBIX CUTYAIIHii) B COYETAaHUH C BHEAYAUTOPHON pabOTOM.

Nudopmanronusie
UCIIOJIb30BaHUE

TEXHOJIOTUH,
MH(POPMALIMOHHBIX

pecypcos,

TeHeKOMMYHHKaHHOHHOﬁ CCTU I/IHTepHCT.

AILaHTI/IBHI)IG O6pa3OBaTeJH)HI)I€ TCXHOJIOTUH, IPUMCHACMBIC IIPU U3YUYCHUHN JUCHUIIIINHBI
— it Jyal € OIrpaHUYC€HHBIMHU  BO3MOKHOCTAMH 340POBbA HPCAYCMOTPCHA OpraHu3alus
KOHCYJII)TEIIII/Iﬁ C UCITIOJIb30BaAHHEM BHGKTpOHHOﬁ IIOYThI.

8. OueHouyHble

cpeacraa

NI

NMPOMEKYTOYHOM aTTeCTAlUN

IIPUMCHACMBIC

TEeKYIIero

IIpu HN3YUCHUUN
JOCTYIIHBIX B

KOHTPOJIA

JMCIUILITHHBL:
MH(POPMAIOHHO-

ycneBaeMoCcT Hu

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXEHU I 00yJaoNIMXCsl, OCBOUBIIUX MPOrpaMMy y4eOHO# auciurminabl «4nanusz Big Datay.
O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalbl Ul MPOBEACHUS TeKylIero
KOHTPOJISI B JOpME mecmoBulx 3a0aHUll, pacuemHo-epagduyeckux 3a0anutl, KOHMpOIbHbIX pabom
U MPOMEKYTOYHOI aTTecTanuu B GopMe BOIPOCOB U 33JaHUM K IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYIIeil U MPOMEKYTOYHOH aTTeCTAllul

KO,I[ 1 HAMMCHOBAHUEC

HaumenoBanne OLICHOYHOTI'O CPEACTBA

OOJBIINX JaHHBIX

Ne PesynbraTel 00y4eHus
HHAWKATOpa . [IpomexxyTrouHas
T1/TI (B cootBeTcTBUH C 1. 1.4) Texkylmui KOHTPOJIb
(B cootBeTcTBHU C 1I. 1.4) aTTecTanus
3naem: tamel aHanmza | Kowmponvnas paboma Nel- | Borpoc Ha
OONIBIINX JAHHBIX, BHILI | 1o pasoeny «3aoaua | sx3ameHe
AQHAJMTHUKH, COBPEMEHHBIE | Kidccugpurayuu. 1-3
WIIK-2.9. AHamm3upyeT | METOJBbI u | Mempuueckue Memoobl.
GoJpIIre JaHHBIE C WHCTPYMEHTAJIbHEIE Jlozuueckue memoowl».
HCIIOJIB30BaHHEM cpencTaa aHanmmsa | Jlabopamophas paboma
1 COBPEMEHHBIX METOJIOB U | OONBIINX JaHHBIX;
HMMEIOIIEHCs TEXHONIOTO- | 3naem: BO3MOXHOCTH | Tecm no pasoeny: | Bonpoc na
METO0IOTHIECKOH WCTIONB30BaHUsL CBOOOIHO | «[Ipoecpammuoe obecneuenue 8 | 3K3ameHe
HHPPACTPYKTYPHI pacmpocTpaHsIeMOro obnacmu ananuza Oorvuwux | 8
IPOrpaMMHOTO OQHHBIXY. Jlabopamopnas
oOecrieueHus ISl aHANH3a | paboma.




Koumponvnass paboma no | Bonpoc na
pasoeny Nol: «3adaua | sxzamene
3naem: COBPEMCHHBIN | Kiaccugurayuu. 5
OIIBIT ucrons3oBanus, | Mempuueckue MemoobL.
TEOpETHYECKHE u | Jlocuueckue memoowiy.
MIPUKIIaTHBIC oCHOBBI | Konmponvnas paboma Ne2 no
aHanmm3a OOJNBINNX NaHHBIX. | pazdeny:  «Obyuenue  6e3
yuumenay.  Jlabopamopnas
paboma.
Ymeem: mpoBoIuTh | Tecm no paszdeny: «Beedenue | Bonpoc na
CPaBHHUTENBHBI  aHANM3 | 8 MAWUHHOE 0DYUeHuey axzamene 2,4
METOJIOB u
MHCTPYMEHTAJIbHBIX

CPEICTB aHaMU3a OOJBIINX
JTAHHBIX;

Ymeem: IUTaHUpOBaTh | Jlabopamopuas paboma Bonpoc na
aHaJIMTHYECKHE PabOTHI C aKkzamene 6-7
UCIIOJIb30BaHHEM
TEXHOJIOTHt 0O0JIBIIIX
JIAHHBIX;
Koumponvnas  paboma no | Bonpoc na
pasoeny Nel: «3aoaua | sxzamene 8-12
Ymeem: mpoBoauts aHANMM3 | KAaccupurayuu.
0oIBIIIX JNaHHBIX, | Mempuueckue Memoobl.
OCYILIECTBIISITh Jlozuueckue memoowsiy.
MHTETpaLuio u | Koumponvuasa paboma Ne2 no
npeoOpa3oBaHue MaHHBIX B | pazdeny:  «Obyuenue  6e3
Xozie paboT MO aHajuu3y | yuumensy. Jlabopamopnas
OONBIINX TaHHBIX paboma. PI'3 no paszoeny:

«Jlunetinvie mooenu. Beedenue
6 HeUPOHHbIE cemuy.

Tpynosoe newctBue: | Jlabopamopuas paboma. PI'3 | Bonpoc na
BBIOOD METOJIOB u | no paszdeny:  «Jluneiinvie | sxzamene 12-16
HHCTPYMEHTAJIBHBIX Mooenu. Beeoenue 8

CpeICTB aHanm3a OONBIIUX | HelipouHvle cemuy. PI3 no

MAHHBIX UIS TpOBelNeHHs | pazdeny  «ObOyuenue  Oe3

AHAIMTHYECKHX padoT; yuumensy

TpynoBoe aeiictBue:

Jlabopamopuas paboma. PI'3

Bonpoc na

MoHuTOpHHT no  pasdeny:.  «Jluneunvie | sx3amene 16-20
s dexTuBHOCTH  pabOTHI | Mmolenu. Beeoenue 8
AHATUTUKH Oonpmnx | Hetponuvie cemuy. PI'3 no
JTAaHHBIX. pasdeny  «Obyuenue  be3
yuutens». Tect mo pazneny
«3anmava KJIacCU(UKAIIH.
Mertpuueckue METOJBI.

Jlormyeckue METOABI)

TunoBble KOHTPOJIbHBbIE 32IAHUSI UJIH HHBbIE MATEPHAJIbl, He00X0AMMBIE /1JIsl OLEHKH

3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapAKTEPU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIETEeHIM B Npoliecce 0CBOEHHUs 00Pa30BaTeIbHON NPOrPaMMbl
Ilpumepnulit nepeuens 60npocos u 3a0anuil

Tecm na memy «3azpy3ka U 3HAKOMCHE0 C OAGHHLIMUY

Jns paGoThl BaM MOHan00daTcs mpenoOpaboraHHble aaHHble Ha kaggle: «IIporHo3s
MOMYJISIPHOCTH CTaTbu Ha Xabpey. Cxauaiite JTAHHbIE
https://drive.google.com/file/d/1nV2qV90otN3LnVSDqy95hvpJdb6aWtATk/view, 3arpysure
nepebie 1500 Habmroenuii B Pandas u oTBeThTe Ha CIIETYIOIHE BOITPOCHI:

1. B kaxom mecsiie (1 kakoro roja) ObLI0 OOJIbIIIE BCero myOauKaIuii?


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

mapt 2016
maprt 2015
arnpenb 2015
anpens 2016

aRrwn

2. [Ipoananu3upyiite MyOJIUKAUN B MECSIIE U3 MPEIBIAYIIETO BOIPOca
BeiOepure ouH MM HECKOJIBKO BApPUAHTOB:

1. OJMH WK HECKOJIBKO JIHEH CHIIBHO BBIICIISIOTCS U3 OOIIECH KapTHHBI

2. Ha xabpe Bcerna 6osnbliie ctaTeid, 4eM Ha TUKTaiMce

3. ITo cyb0oTam Ha THKTaliMC M Ha XabpaxaOp MyOJMKYIOT IPUMEPHO OJMHAKOBOE
YUCIJIO CTaTen

4. [Monckasku: mocTpoiiTe TpaduK 3aBHCHUMOCTH 4YHCIA MYOJNUKAIUi OT JHS;

UCTIONB3YITEe mapaMeTp hue; He 3aMOpayMBalTECh CHIIBHO C OTBETAMU M HE WINUTE CKPHITOTO
CMBICIIA :)

3. Korna nyudine Bcero my0JMKoBaTh CTaThio?

1. Bonbiire Bcero npocMoTpoB HaOUPAIOT CTaThH, ONYOIMKOBaHHbIE B 12 4acoB HA

2. VY ony6inkoBaHHbIX B 10 yTpa mOCTOB 00JIbIIE BCEIO KOMMEHTapUeB

3. boublie Bcero npocMoTpoB HaOUPAIOT CTAThbU, OIYOJIMKOBAaHHBIE B 6 4aCOB yTpa

4. MakcumanabHOE 4YHCIO KOMMEHTapueB Ha THKTaiiMce HaOpana cTaThi,
ony0JIMKOBaHHas B 9 yacoB Beuepa

S. Ha xa0Ope qHeBHbIE cTaTb KOMMEHTUPYIOT Yallle, YeM BeuepHUe

4. Koro u3 Ton-20 aBTOpOB yalie BCEro MUHYCYIOT?
1. @Mordatyj

2. @Mithgol

3. @alizar

4, @ilya42

5. CpaBuuTte cy00OTHI U TOHEAETbHUKNY|

[IpaBaa nu, uTo MO cy0OOTaM aBTOPHI MUIIIYT B OCHOBHOM JHEM, a 1O MTOHEACIbHIKAM —
B OCHOBHOM Beuepom?

1. IIpaBna

2. Hemnpasna

Jlns mpomoimkeHust ckavaiite ganHble u3 penosutopus UCI Adult m oTBeThTe Ha
CJIEAYIOIIME BOIIPOCHI

6. CKOJIBKO MYXUHUH M XKEHIUH (IPU3HAK SEX) MPeJICTaBIEHO B 3TOM Habope
IaHHBIX?

# Baw ko0 u omeem 30ecb

7. KaxoB cpennmii Bo3pacT (Ipu3HaK age) KeHIIHH?
# Baw k00 u omeem 30eco

8. KakoBa nons rpaxnan ['epmanuu (mpusHak native-country)?
# Baws ko0 u omeem 30ech

9. KakoBbI cpeHie 3HaYeHUs U CpelHEeKBapaTHUHbIe OTKJIOHEHHSI BO3pacTa Tex,
kto noyuaet 6osiee SOK B rox (mpusnak salary) u tex, kto nmony4aet mesnee SOK B ron?
# Baw ko0 u omeem 30ecb


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

10.  IIpaBpga i, 9TO JTFOJIU, KOTOPBIE TOMYYarOT O0JbIe S0K, UMEIOT KaKk MUHUMYM
BhICIIEe oOpazoBanue? (mpusHak education — Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters nim Doctorate)

# Baw ko0 u omeem 30ecb

11.  BeiBeguTe CTAaTHCTHKY BO3pacTa /ISl KaKI0# pacel (MPU3HAK race) U KaKaoro
noja. Mcnone3yiite groupby u describe. Haiigure Takium o0pa3oM MakCUMaIbHBIN BO3pacT
my»xunH pacsl Amer-Indian-Eskimo.

# Baw ko0 u omeem 30ecb

12.  Cpenu xoro 6ombiie 1075 3apadareiBaronux MHOro (>50K): cpenn sxeHaThIX Win
XOJIOCTBIX MYy>K4MH (mpu3Hak marital-status)? Xenaresivu cuntaem tex, y koro marital-
status maunnaercs ¢ Married (Married-civ-spouse, Married-spouse-absent niu Married-AF-
Spouse), OCTaJIbHBIX CYMTAEM XOJOCTHIMHU.

# Baw k00 u omeem 30ech

13. Kakoe MakcHMMaJIbHOE YHCJIO YaCOB YEIOBEK paboTaet B Hezemro (mpu3Hak hours-
per-week)? Ckobko jrojieii paboTaroT TaKoe KOJIMYECTBO YaCOB M KAKOB CPEIH HUX MPOICHT
3apabaThIBAIOIIMX MHOTO?

# Baw ko0 u omeem 30ecb

14.  Tlocuwuraiite cpeanee BpeMs padotsl (hours-per-week) 3apabaTbIBarOIInX Majio u
mHoro (salary) ms kaxmoii ctpansl (native-country).
# Baw ko0 u omeem 30ecb

Pacuemno-zpaguueckoe 3a0anue na memy: «Memoo znasnvix komnonenm (PCA),
Kaacmepuzayuy

Msbr Oynem paboraTh ¢ HaOOpoM IaHHBIX Samsung Human Activity Recognition.
Ckauaiite naHHble 0Tcio/1a. JJaHHBIE MOCTYNAIOT C aKCEJIEPOMETPOB U TMPOCKONOB MOOMIBHBIX
tenedonoB Samsung Galaxy S3 (moapo6uee npo npuszHaku — 1o ccbuike Ha UCI Brime), Takxke
U3BECTEH BUJI AKTUBHOCTH YeJIOBeKa C TeJIe()OHOM B KapMaHe — XOJIUJI JIU OH, CTOSI, JIeXKaJl, CHJIe
WJIM 11eJ1 BBEPX/BHU3 1O JIECTHHUIIE.

BHavane Mbl IpeacTaBUM, YTO BHUJ AaKTMBHOCTM HaM HEU3BECTHEH, U MOIMpoOyem
KJIaCTEpU30BaTh JIIOJIEHl MPOCTO HAa OCHOBE MMEIOIIMXCS MPHU3HAKOB. 3aTeM peUInM 3aaady
orpeneneHus Buia GU3NIEeCKO akTHBHOCTH MMEHHO KaK 3aJauy Kiaccu(ukanuu.

3anoiHUTe KOJ B KiIeTKax (rae HanucaHo "Bam ko 371eck") M OTBEThTE Ha BOIIPOCHI.

[ToaroroBuTenbHBIN 3Tall (3arpy3Ka OMOIMOTEK U CTHIIEH)
import numpy as np
import pandas as pd
import seaborn as sns

from tgdm import tgdm notebook

matplotlib inline
from matplotlib import pyplot as plt

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

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


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

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

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)

# IpoBeprM pasMEPHOCTH
assert (X train.shape == (7352, 561) and y train.shape == (7352,))
assert (X test.shape == (2947, 561) and y test.shape == (2947,))

Jnis kacTepr3anny HaM He HY>KEH BEKTOP OTBETOB, ITOITOMY OyJeM paboTarh ¢ 00beInHEHHEM
oOyuaroiieii u TecToBoi BeIOOpok. O0beauauTe X_train ¢ X _test, ay train —cy_test.

# Bam KO& 3IECEH

X =

y =

Onpenenum YUCIIO YHUKAJIBHBIX 3HAYEHUH METOK 11eJIEBOTO Kiacca.

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

n classes = np.unique(y) .size

array([1,

OtMacmTabupyiTe BEIOOPKY ¢ moMoiibio StandardScaler ¢ mapamerpaMu 1o yMoJI4aHHo.

# Bam xKO& 3IECKH

scaler =

X scaled =

[Mormxaem pazmepHOCTh ¢ ToMoIbio PCA, ocTaBiisist CTOIBKO KOMIIOHEHT, CKOJIBKO HY)KHO JIJIS
TOTO, YTOOBl OOBACHUTH Kak MUHUMYM 90% aucnepcuu MCXOAHBIX (OTMacIITaOMpOBAaHHBIX)
naHHbiX. Hcmonp3yiiTe oTMacmiTabupoBaHHYHO BBIOOPKY ©  3adukcupyite random state
(xonctanta RANDOM_STATE).

# Bam kom 3IecCh
pca =
X pca =

Bomnpoc 1:
Kakoe MUHHMaIIbHOE YHCII0 TIaBHBIX KOMIIOHEHT HY>KHO BBIJICJIUTh, YTOOBI 00BACHUTH 90%
JUCTIEPCUN UCXOJHBIX (OTMACIITAOMPOBAHHBIX) JAaHHBIX?

# Bam koI 34ecChb
BapuvaHTbl:



e 56
e 65
e 066
e 193
Bomnpoc 2:

CKOJIBKO MPOLEHTOB AUCIEPCUH MPUXOIUTCS HA MEPBYIO TJIABHYIO KOMIIOHEHTY? OKpYIIHUTE 10
LEJIBIX TIPOLIEHTOB.

Bapuanrer:
e 45
e 51
e 56
e 61

# Bam koIn 3I4echk
BH3yaHH3prﬁTe JTAHHBIC B HpOGKLII/II/I Ha HCpBI:IC IBC I''IaBHBIC KOMITIOHCHTHI.

# Bam komg 31ech

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

Bomnpoc 3:
Ecan Bce MMOJIY4YHJIOCh IPaBUJIBHO, Brr YBUAUTE CKOJIBKO-TO KJIACTCPOB, ITOYTHU UACATIBHO
OTACJICHHBIX APYT OT ApyTa. Kakne BUJbI aKTUBHOCTHU BXOJST B 3TU KJIaCTCpI)I?

OtBer:

e | kimacrep: Bce 6 akTUBHOCTEH

e 2 xyacrepa: (xo/1p0a, MOABEM BBEPX I10 JIECTHUIIE, CITYCK 10 JIECTHULIE) U (CUACHHUE,
CTOsIHUE, JIeKaHHE)

e 3 wiacrepa: (xoas0a), (MoabEM BBEPX I10 JIECTHHIIE, CITYCK I10 JICCTHHIIE) U (CUICHUE,
CTOsIHUE, JIeKaHHE)

e 0 KJacTepos

CrenaiiTe kacTepu3anuio JaHHBIX MeToioM KMeans, o0y4uB Moienb Ha JaHHBIX CO
cHrkeHHOM 3a cueT PCA pa3mepHOCThI0. B 1TaHHOM ciydae Mbl IOJCKAXKEM, YTO HYKHO HCKaTh
UMEHHO 6 KJIacTepoB, HO B 00I1IIeM cllydae Mbl HE Oy/ieM 3HaTh, CKOJIBKO KJIAaCTEPOB HA0 UCKATh.

[TapameTpsr:

e n_clusters = n_classes (41MCNo yHUKanbHbIX METOK LIENEeBOro Knacca)
e n_init=100
e random_state = RANDOM_STATE (ans Bocnpon3BogumMocTu pesynbTarta)

OcranbHbIC napaMeTpbl CO 3HAUYCHUAMU 110 YMOJIYAHUIO.

# Bam kon; 3I4echk
BI/ISyaJ'II/I3I/Ipy1\/'ITC JaHHBIC B MIPOCKIUU HA NICPBBIC ABC I'NTABHBIC KOMIIOHCHTEI. PaCKpaCLTe TOYKHU
B COOTBCTCTBUU C NOJTYYCHHBIMHA MCTKaMH KJIACTCPOB.

# Bam ko1 3HeCh

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

[TocMOTpUTE HAa COOTBETCTBHE MEXKIY METKAMHU KJIACTEPOB U UCXOJAHBIMU METKaMHU KJIACCOB M Ha
TO, KaKue BUbI aKkTUBHOCTEN anroputM KMeans myraer.



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

tab.index = ['xomp6a', 'mombeM BBepxX IO JieCcTHUle',

'cnyck no JjectHuue', 'cumenme', 'crosgHme', 'mexarnme', 'Bce']
tab.columns = ['cluster' + str(i + 1) for i1 in range(6)] + ['Bce']
tab

Buaum, uto kKaxxaoMy Kiaccy (T.€. KaXJI0i aKTHUBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIACTEPOB.
JlaBaiiTe MOCMOTPUM Ha MAaKCHMAJIBHYIO JIOJIO OOBEKTOB B KJIACCE, OTHECEHHBIX K KAKOMY-TO
OJTHOMY KJIacTepy. OTo OyAeT IMpOCTOM METPUKOH, XapaKTepu3yrolel, HaCKOJIBKO JIETKO Kiacc
OTJENsAeTCS OT APYTUX MpU KIacTepU3alnu.

[Tpumep: ecim 18 Kacca "cimyck o jgectHuile"”, B koropoMm 1406 00beKTOB, pactpeneieHre
KJIACTEPOB TAKOE:

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

To Takas noyist oOynet 900 / 1406 =~ 0.64.

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

OtBer:

e xoan0a

e CTOSIHHE

e  CITYCK IO JICCTHHIIC

e TEpEYUCIICHHBIC BAPUAHTHI HE TTOIXOIST

Buano, uto kMeans He 0u€Hb XOPOIIIO OTIUYAET TOJBKO aKTUBHOCTH JIPYT OT Apyra. Mcnons3yiTe
METO/ JIOKTS, YTOOBI BHIOpATh ONTHMATIbHOE KOJIMYECTBO KiacTepoB. [lapamerpsl anroputMa u
JIAHHBIE MCTIOIB3YEeM T€ e, YTO paHblilie, MeHseM ToJbko N_clusters.

# Bam koI 3IeCh

inertia = []

for k in tgdm notebook(range(l, n _classes + 1)):
#

#
Bomnpoc S:
Kakoe KoanuecTBo K1acTepoB ONTUMAIbHO BbIOPATh, COMIACHO METOAY JIOKTS?

OTBer:

.
A WN -

[TorrpoGyem erie oauH METOT KJIACTEPU3AIMH, KOTOPBIA OMUCHIBAJICS B CTAaThE —
arJIoMepaTUBHYIO KJIaCTEPU3ALUIO.

ag = AgglomerativeClustering(n clusters=n classes,



linkage='ward') .fit (X pca)
[Tocuwmraiite Adjusted Rand Index (sklearn.metrics) ais mosyumBIerocs pa3oreHus Ha
kiactepsl u s KMeans ¢ mapamerpamu u3 3aaHus K 4 BOIIPOCY.

# Bam koI 3IEeCh
Bonpoc 6:
OTMeTbTE BCE BEPHBIE YTBEPHKACHHUS.

Bapuanrer:

e Cormacao ARI, KMeans cripaBuiics ¢ Kiactepu3aiueit xyxke, ueM Agglomerative
Clustering

e JInsa ARI He umeeT 3HaueHUs KaKM€ UMEHHO METKH IIPUCBOEHBI KlacTepam, UMEeT
3HA4YEHUE TOJIBKO pa30ueHne 0ObEKTOB Ha KIIaCTEPhl

o B cnyuae cnyuaitnoro pazouenus Ha kiactepsl ARI Gyner 6,1M30k K HYITHO

MOo’kHO 3aMEeTHUTb, YTO 33Jja4a HE OYEHb XOPOIIIO pelIaeTcs MMEHHO KakK 3ajjaua KJIacTepU3allii,
€CJIM BBIIETISITh HECKOINIBKO KiacTepoB (> 2). JlaBaiiTe Tenepb pemuM 3aavy KiaccupuKkanuy,
BCIIOMHHUB, YTO JJAHHBIC y HAC pa3MEUCHBI.

Jst knaccuuKalMy UCIOIb3YHTE METO/] OIIOPHBIX BeKTopoB — Kiacc Sklearn.svm.LinearSVC.

Hacrpoiite ms LinearSVC runepnapamerp C ¢ momorsto GridSearchCV.

e OOyuwnre HOBBIH StandardScaler Ha oOyu4aroreii BEIOOPKE (CO BCEMH UCXOHBIMU
pU3HAKaMu), IPMUEHUTE MacIITAOMPOBaHUE K TECTOBOM BBIOOpKE
e B GridSearchCV ykaxwure cv=3.

# Bam kom 3IecCh

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE)
svc_params = {'C': [0.001, 0.01, 0.1, 1, 10]}
# Bam xoIn 31eCh

best svc =

# Bam komg 34ech

Bomnpoc 7
Kakoe 3nauenue runepmnapamerpa C Ob1JI0 BEIOPAHO TYYIIMM MO UTOTaM KPOCC-BalTUAaIHK?
OtBeT:

« 0.001

e 0.01

« 0.1

o 1

e« 10

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

tab.index = ['xome6a', 'momwbeM BBepx MO JecTHuie', 'cnyck no JgecTHuie',



'cunenue', 'crosHue', 'Jexanwue', 'Bce']
tab.columns = tab.index
tab

Bonpoc 8:
Kakoii Bug aktuBHocTH SVM onpeznenseT Xye Bcero B TepMuHax To4HocTu? IloaHOoThI?

OTtBer:

e TI0 TOYHOCTU — MOJIBEM BBEPX IO JIECTHHULIE, TTO MOJTHOTE — JIC)KAHHE
e [0 TOYHOCTH — JIEKAHHUE, 10 MOJIHOTE — CHIECHUE

e II0 TOYHOCTH — X004, 110 MOJIHOTE — X0160a

e [0 TOYHOCTH — CTOSIHHE, IO IIOJIHOTE — CHAECHHUE

Hakownern, mponenaiite To e camoe, 4To B 7 Bompoce, ToabKo 100aBuB PCA.

o HUcnons3yiite BeiOOpkH X _train_scaled u X_test_scaled

e OOyuute TOT %€ PCA, uTO panbliie, Ha OTMacIIaOMPOBAaHHOM 00y4aroiell BEIOOpKeE,
IPUMEHHUTE IPe0Opa30BaHUE K TECTOBOMN

e Hacrpoiite runepnapamerp C Ha kpocc-Banuaanuu mno odyyvaromei Beioopke ¢ PCA-
npeoOpa3oBanueM. Bl 3aMeTuTe, HACKOJIBKO 3TO MPOXOJUT OBICTPEE, YEM PaHBIIIE.

Bonpoc 9:

KakoBa pa3HocTh MeX Iy JIyUIIMM KauecTBOM (J0JIel BEPHBIX OTBETOB) HAa KPOCC-BAJIMAALINY B
ciydae Bcex 561 MCXOHBIX MPU3HAKOB U BO BTOPOM CIly4ae, KOIla IPUMEHSIICS METO/ II1aBHbIX
KOMIOHEHT? OKpyIIIUTE A0 LEJIbIX IPOLEHTOB.

Bapuanrer:

e KauecTtBO OJMHAaKOBOC

e 2%
o 4%
e 10%
o 20%
Bonpoc 10:

BriOepute Bce BepHbIe yTBEPKICHUS:
Bapuanrsbr:

e Meron rnaBHBIX KOMIIOHEHT B JAHHOM CJIy4ae MO3BOJIUI YMEHBIIUTH BpeMsi 00yueHus
MOJIEJIH, TIPH 3TOM Ka4eCTBO (J0JIs1 BEPHBIX OTBETOB Ha KPOCC-BAIU/IAIINN ) OYCHb
nocrpazano, 6osee uem Ha 10%

e PCA MOXHO HCTI0JIB30BATH IS BU3YAIIM3AlUK TAHHBIX, OAHAKO JIJISl TOM 3a/1a4u €CTh U
nyduie noaxoasimue Meroasl, Hapumep, tSNE. 3ato PCA nmeer MeHbI1y10
BBIYHUCIIUTEIBHYIO CJIO)KHOCTD

e PCA ctpout nuHeiiHbpIe KOMOWHAIIMY UCXOIHBIX TPU3HAKOB, U B HEKOTOPHIX 3a7a4ax
OHH MOTYT IJIOXO HHTEPIPETHPOBATHCS YETIOBEKOM



3adeTHO-IK3aMeHAIlMOHHbIE MaTepuajdbl [Jsi TNPOMEXKYTOYHOHl  aTTecTanuu
(3x3ameH)
1. Ocuosubie nousTus Big Data.
2. OcHoBHbIE MeTOAMKH aHanu3a Big Data.
3. Ilpouecc ananutuku ananu3sa Big Data.
4. Ocobennoctu xpanenus Big Data.
5. Xapakrepuctuka Big Data B mupe u Poccun.
6. Omnpenencuue noustus Data Mining.
7. Omnpenenenue nousitus KDD.
8. IlporpammHuble cpefcTBa aHaIU3a OOJIBIINX JaHHBIX.
9. IlepBuyHBIN aHAJIU3 JAAHHBIX C MOMOUIBI0 MHCTPYMEHTOB Bu3yanu3anuu. OuucTka
JAHHBIX.
10. OcHOBHBIE TOHATHS MAIIMHHOTO 00y4eHus1. OCHOBHBIE TOCTAaHOBKH 3a1a4. [Ipumepsr
MPUKIAIHBIX 3a]1a4.
11. Merpuueckue MeToAbl KiIaccUpuKauuu. MeTpuku KadecTBa  aJIrTOPUTMOB
KJIaCCU(UKALIUU U PErPECCHH.
12. JIuneitHple METOIBI KITacCU(PUKALIMU U perpeccuu: GyHKIMOHAIIBI Ka4eCTBA, METOIBI
HACTPOIKHU, 0COOCHHOCTH MPUMEHEHHUS.
13. OnennBanue kauecTBa anropuTMoB. OTI0XKeHHas: BEIOOPKaA, ee HepocTaTku. OueHka
MOJIHOTO CKOJNb3s1Iero Koutpoins. Kpocc-sanunanus. Leave-one-out.
14. JlepeBbs perieHuid. MeTo 16l TOCTPOCHUS ACPEBHEB.
15. Cnyyaiinslii ec, ero 0cOOEHHOCTH.
16. I'panueHTHBI OYyCTHHT, €r0 OCOOCHHOCTH NPU UCIIONB30BaHUH JIEPEBbEB B KAYECTBE
0a30BBIX AITOPUTMOB.
17. Heitponnsie cetr. Meto 00paTHOTO pacrpOCTPaHEHHs OLTHOOK.
18. O6yuenue 6e3 yuurens. Meroab!l noHmwxkeHus pasmepHoctu. PCA.
19. OGyuenue 6e3 yuurens. Kiacrepuszarus.
20. Bonpocs! 6e3omacuoctu Big Data
KpuTtepun oneHuBaHus pe3y1bTAaTOB 00y4eHHUSs
Oyenka Kpumepuu oyenusanus no sxzameny
Buicorui OYEHKY «OMIUYHOY» 3ACIYHCUBAEN cmy(?eHm, 0C80UBWIULL  3HAHUS,
Jposens «5» YMEHUA, KOMMemeHyu u meopemuteckui mamepua b6e3 npobenos;
(ommuuro) BLINOIHUBUIULL 6CE 3A0AHUsL, NPEOYCMOMPEHHbIE YUeOHbIM NAAHOM HA
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABLIKU
npogeccuoHaIbHO20 NPUMEHEHUsL 0CB0EHHBIX 3HAHUL CHOPMUPOBAHDI.
Cpeonuii OYEHKY «XOPOULO» 3ACTYICUBAE CHLYOEHN, NPAKMUYECKU NOTHOCHbIO
VposeHb «4» 0C6OUBWIULL  3HAHUSA, YMEHUs, KOMHEeMeHYuu U meopemudecKull
(xopouio) mamepuan, ydeOHble 3A0aHUS He OYEHEeHbl MAKCUMATbHLIM YUCIOM
06ann08, 8 0CHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEeHM, YACMUYHO C
VpOBeHb «3» npobenamu  0CEOUSWIULL  3HAHUA,  VYMEHUs,  KOMNemeHyuu U
(yooenemeopume | meopemuueckuil mamepuan, MHo2ue YyeOHvle 3a0anus Jaubo He
JIbHO) 8LINOIHUT, TUOO OHU OYEHEeHbL YUCIOM OALI08 OIUSKUM K MUHUMATIbHOMY,
HeKomopble npaKmuieckue HagblKu He chopmuposanbi.
Munumanenvlti | OyeHKy — «HeyO0081emEOPUMENbHOY  3ACTyHcU8aem  CMyOeHm, — He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNEemeHyuu U meopemudecKuil
(neyoosnemeopu | mamepuan, yieOHbvle 3a0aHUs He BbINOIHUL, NPAKMUYECKUe HABbIKU He
MebHO) chopmuposanbl.




OueHoYHBIE CpeAcTBA Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEFHOE BPEMS JJIs IIOATOTOBKM OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHsS] MHBAJIHMIOB U JIHMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1. YueGnas auteparypa

1. AHanu3 aHHBIX | yu4eOHUK Juts akagemudeckoro OakanaBpuara / B. C. MxwurapsH [u
ap.] ; mox pexakmueit B. C. Mxurapsina. — Mocksa : UznatensctBo FOpaiit, 2018. — 490 c. —
(bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekcr : anexrponnsiii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/412967

5.2. Ilepuoanyeckasi JuTepaTypa

Vkasvisaromess  newamuvle  nepuoouueckue uzoamus uz  «llepeunss newamuoix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  KyoI'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvie nepuoouseckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BEPCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyor'y:

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

2. Dnextponnas 6ubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe MPOo(ecCHOHAIbHbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):
DBC «FOPAUT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

AR A
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IIpodeccnonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE ApXMBBI BEAYILUX 3alaHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru

o wnE

7. HaumoHanmpHass dieKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHON OMONIHMOTEKe

nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/

8. Ilpesupentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. DnekrponHas koyuekuus Okchopackoro 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. YuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO fOCTYHA:

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

2. TlomHbIe TEKCTHI KaHAJCKUX auccepranuit http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext I'ocymapcTBEHHOr0 MHCTUTYTa pycckoro sizbika uMeHu A.C. [lymknHa
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIN moptan "Pycckuii s3pik" hitp://gramota.ru/;

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

12. CnoBapu u sHIMKIONeauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepannn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypehl
KyoI'y:
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1. Cpena MmoayapHOTO auHamMuueckoro odyuerus http://moodle.kubsu.ru

2. baza y4eOHBIX IJIaHOB, YU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKAIMNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubanoreka nHpHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelIbHBIX TexHONOTHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTEIIbHBIC Pecypchl Kadenpbl MHOOPMAIMOHHBIX CHUCTEM H
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJIsi 00y4aloMUXCsl M0 0CBOEHHUIO TUCIIUIIIMHBI (MOTYJIs1)

CamocrosarenbHass pabdoTa CTYACHTOB SBISETCS HEOTHEMIIEMOW YacThIO Mpoliecca
HOJArOTOBKU. JIMCUMIUIMHY peKOMeHAyeTcs H3y4yaTb IIyTeM CHCTEMAaTHYeCKOW NpopaboTKu
JEKIIMOHHOTO MaTepuaya, CaMOCTOATENBHOM MNpPOpadOTKM PpPEKOMEHAYEMOH JIUTEpaTyphl,
PYKOBOJCTB M METOJMYECKUX YKa3aHUM K BBIIOJHEHUIO IpaKTUUYecKuX 3aHATHH. Llensb
CaMOCTOSITENIbHOW pabOThl — pacHIMpeHHe Kpyrozopa W yriyOleHue 3HaHWM B 00JacTu
(MHAHCOBOIO MHCTPYMEHTAPHUSI.

KoHTponb 3a BBIOJIHEHHEM CaMOCTOSATENBHOW pabOThl MPOBOIAMTCS IPH H3YYCHUH
KaX/101 TeMbl TUCLMITIMHBI HA CEMUHAPCKUX 3aHATHUSX. DTO TEKYLIUH ONpOC, TECTOBbIE 3aJaHUs,
KOHTpOJIbHAs padoTa.

B uyacel, oTBeZieHHbIE UIsI CAMOCTOSITEIbHOM pPabOThl, CTYAEHTHI IOJ PYKOBOICTBOM
npenoaaBaTeisd 00s13aHbI BBIIOIHSITE UHIUBUAYAJIBbHBIC IPAKTUYCCKUC 3aJJaHUA, TTIOJTYUCHHBIC HAa
IOPAaKTUYECKUX 3aHATHAX. [Ipu BBINOMHEHHMH JTHX 3aJaHUi HEOOXOIUMO HCIOJIb30BaTh
TEOPETUYECKH MaTepHuall, [ellaTh CCBUIKM Ha COOTBETCTBYIOIIME (OPMYIBI, MPOBEPATH
BBINTOJIHUMOCTB MPEANOCHUIOK, HEOOXOAMMBIX JJIs1 IPUMEHEHUS TOT0 WM HHOT'O METO/a.

B ocBoenun JAUCHUIITIMHBI MHBAJIMJAMHU W JIMOaMU C OTPpaHUYCHHBIMHU BO3MOXKHOCTAMU
30pOBbsl 0OJIBIIOE 3HAUEHUE HMEEeT WHAMBHUIyasbHas ydeOHass paboTa (KOHCYIbTALUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MpPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCO6CTByIOHH/IM WHAUBUAYaJTIU3allun O6y‘~IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTA
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXHOCTSAMU 3J0POBbA.

7. MaTepua/JbHO-TeXHHYeCKOe o0ecniedeHHe N0 JUCHHUILJIMHE (MOY.T10)

ITo Bcem BUaaM y‘IC6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUINIIMHBI MCIIOJIB3YIOTCA
ayJIUTOpUHU, KaOMHEThl U JIAOOPaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CIEIHATU3UPOBAHHBIM U
71a00paTOPHBIM 000PYTOBAaHUEM.

HaumMeHoBaHKe crienraibHbBIX
HOMEILEHUH

OCHAIIIEHHOCThH CIIEIHaIbHBIX
MHOMEILEHUH

HepequL JIMIEH3UOHHOT O
IIPOrpaMMHOT'O obecrieueHus

VuebHble ayIUTOPHA IS
TIPOBEACHUS 3aHATHH JICKIIMOHHOTO
THIIA

Meobenb: yuebHas mebenb
TexHUYEeCKUe CpelcTBa O0YUCHUSL:
9KpaH, NPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Y4eOHbIe VISt
TIPOBEACHUS 3aHATUN
CEMUHApPCKOTO THUMA, TPYNIOBBIX U
WHIUBUAYATBHBIX  KOHCYJIBTAIUH,
TEKYIIEeTo KOHTPOJISt u
MIPOMEXKYTOYHOM aTTecTallu

ayJUTOPHN

Meobenb: yuebHas meOenb
TexHUYECKUE CPeICTBA O0YUCHHS:
9KpaH, MPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Y4eOHbIe ayIUTOPUH A
MIPOBEIEHUS JTaOOPATOPHBIX padboT

Jlaboparopust HHGOPMALIMOHHBIX U
ynpasisitonux cuctem 201H

Mebenb: yaeOHast mebernn
TexHUYECKUE CpeICTBA O0YUCHHS:
9KpaH, MPOCKTOP, KOMIBIOTEPHI,
HOYTOYKH

ObopynoBanue:

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
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Jlaboparopust 5KOHOMHYECKOH
nndopmaruku 202H

Jlabopatopus yrpaBicHHS B
TEXHHYECKNX cucteMax 207H

JlaGoparopust opraHU3aInOHHO-
TEXHOJIOTHYECKOTO 00eCIIeueHNs
TOPrOBOW U MapKETHUHIOBOM
nesitenpHocTd 201 A

JlaGopaTopust 5JKOHOMHUKHU U
ynpasnenus 212H

JlabopaTopus Ge3omacHOCTH
ku3HenesrenbHoct 105A

I[IK, TepmuHanbHblE  CTaHLHH,
Ycunurens aBTOHOMHBIH
OecrpoBOTHOU

TumoBoH KOMIUIEKT y4eOHOTO
obopynoBanus "Teopus
ABTOMATHYECKOTO yIpaBIeHH",
IIpe3enTanuu u miakaTel
Ycunurens aBTOHOMHBIHN
OecripoBOHON ¢ MHKPO(OHOM

[TaHens MHTEpaKTUBHAS,
Kondepenu-cucrema, Mukuiep-
ycunurens, [logasurens
aKyCTHYECKOH 00paTHOM CBS3H,
HacrenHblii TpOMKOTrOBOPUTEIID,
Pangnocucrema, MukpodoH Ha
rudkoM nepxarerne, Monoomok HP,
HoxymenT-kamepa, becipoBogHas
Touka gocTyna, Cucrema
Bugeootobpaxenns, KK manens,
Crnutep, MynbTUMeIuiiHAS
TpuOyHa nekrop, Cucrema
BuieokoHpepeHIcBs3Hy, [lnakaTs

IIpe3eHTanuu u miakarsl,
MHorodyHKIMOHAIbHBIH
poheCCHOHATBHBIN BUICO
JIETeKTOp OAHKHOT M IIEHHBIX
Oymar,

CyeTynky OaHKHOT,
WudbpakpacHsiii qeTekTop OaHKHOT
1 IICHHBIX OyMar,

YHUBepCaNBHBIN TETEKTOp OaHKHOT
U LICHHBIX OyMmar,

JleTekTop MO UIMHHOCTH OaHKHOT,
SImuK NeHEKHBIN,

IInaH1eTHBIM UMIIPUHTED,
Yecunurenb aBTOHOMHBIHN
OecripoBOTHON

JlaboparopHsie CTeHABI, THIIOBOM
KOMIUIEKT y4eOHOTO
obopynoBanus, CTeHabI-
TpeHaxepbl, CTeHA-TUIaHIIeT,
TpeHaxepHbIi KOMILIEKC 10
HNPUMEHEHHUIO TIEPBUYHBIX CPEJICTB
noxapotymenus, Kommiexke —
TpEeHaXep M0 OKa3aHHIO MEPBOI
JIOBpadyeOHOMN TIOMOIIIH,
Po6oTt-Tpenaxep, Kommiekr
m1akaros, Kommiekr
JIEMOHCTPaMOHHBIX TT0CO0NH,
KomnnekT ayanoBu3yanbHbIX
nocobuii

1C: Ilpennpusitue 8
SPSS Statistics

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

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

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

VYueOHble ayJUTOPHN ISt
KypCOBOT'O MIPOEKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX PadoT)

Meb6enb: yueOHast MeOenb
TexHn4eckue cpeacTBa 00yUEHHS:
9KpaH, IPOEKTOP, KOMIIBIOTEP

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




Jns  camocTosTeNnbHOW — paboThl  OOydYalOHMIMXCS  MPEAYCMOTPEHBbl  MOMEIIECHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B HJIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHHE TOMEIIEHUN 19
CaMOCTOSATENTFHON pabOTHI
o0yJaromuxcs

OcHalIeHHOCTD TIOMEILEHUH TS
CaMOCTOSTENIEHON pabOTHI
oOygaromuxcs

[lepedeHp TMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecrieueHHs

TTomenieHue a1 caMmoCTOSATEILHOM
paboThI o0yJaromuxcs (IUTaIbHBIN
3an HayuHoti OnOIHOTEKN)

Meobenp: yuebnas mebenb
Kommiexr  cnenuann3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJTBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TOAKIIOUEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOMN
«/HTEpHET» W JOCTymOM B
JNIEKTPOHHYIO  UH()OPMAIHOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMephl, KOMMYHHKAI[HOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JOCTym K  CETH  HWHTEPHET
(npoBoaHOE COC/INHECHHUE u
OCCIIPOBOJTHOC  COCIUHEHUE IO
texuonorun Wi-Fi)

CCTU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Tlomenienne ay1si caMOCTOSTEILHOM
paboTtsl obyuaromuxcs (ayn.213 A,
218 A)

MebGenb: yueOHas Mebeb
Kommiiekt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«/HTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopymoBaHue, oOecrneunBaroIee
JA0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuoorun Wi-Fi)

CETHU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




