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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, YMCHHA U HABBIKOB (KOMIIETEHIIUH) 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 O0Y4YeHHUS - a
MMEHHO, BHJIaMH 3aJlad MaIllMHHOTO OOYy4YeHUs, KiaccamMu Mojesiel (JTUHEWHBbIE, JTOTUYECKHE,
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 OaKalapoB MPEICTABICHHUS O TEXHHYECKUX M METOIOJIOTHICCKUX

CpeICcTBaxX aHaln3a OONBIINX JAHHBIX, 00CCIICYMBAIONINX XPAHCHHWE M YIpaBlIeHHE 00BEMOM
JIAHHBIX B COTHHU TepabalT Wi mnetadait, kotopbie oObruHble PBJ] He mo3BoNAIOT 3¢ HEeKTUBHO
HCII0JIb30BATh;
1.3 MecTo AMCHMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTeibHOIi MPOrpaMMbl
Huctunnuna b1.0.32 VHTennekTyaibHbIA aHAIM3 JAHHBIX OTHOCHUTCS K 00s3aTelIbHON
yactu broka 1 "/luctumuinnel (Moaynu)" yaeGHOTO MiaHa.
[lepedens NpeaIECTBYIOMUX TUCIUIUIMH, HEOOXOAUMBIX JJIS €€ U3yUCHUS:
e MaremaTuka;
e basrnl JaHHBIX;
o (CraTucTHKA.
[lepeyenr mnocneayOMMUX JUCHUIUIMH, [JIi KOTOPBIX JaHHAs JUCIUIUIMHA  SIBJISIETCS
MPEIECTBYIONIEH B COOTBETCTBUH C YU€OHBIM IIIAHOM:
e Texnonoruueckas (IPOESKTHO-TEXHOJIOTUYECKAs) MMPAKTUKA.
e [Ipou3BOACTBEHHBII MEHEKMEHT;
1.4 IlepedyeHb MJIaHMpyeMbIX pe3y/JbTATOB 00y4YeHHMs IO JAMCUHMILIMHE (MOIYJI0),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbl
N3yuenne nanHOM y4uyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4JaromuXxcs CIEAYIOUTUX KOMITETEHITHI:

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

OIIK-2 CnocobeH ocCymecTBIATH cOOpP, 00paGoOTKY M aHAJIM3 JaHHBIX, HEOOXOAMMBIX [JIsl pPelIeHus
MOCTABJIEHHBIX YNPaBJIeHYECKHX 3a7a4, C HCHO0Jb30BAHHEM COBPEMEHHOI0 WHCTPYMEHTapusi M
HHTE/JIEKTYAJTbHBIX HH(POPMAIMOHHO-aHATUTHYECKUX CHCTEM;

HOIIK-2.4. OcymiecTBiseT aHaIW3 NaHHBIX C | 3Haem: MIPUHLIMIIBI u METOJBI YIpaBJICHUS
HCTIOJIb30BaHUEM COBPEMEHHOTO MHCTPYMEHTapHs | MHQOPMAIMOHHBIMH ~ JaHHBIMH € HCIOJB30BaHUEM
HMHTEIUICKTYaTbHBIX HHPOPMALMOHHO- | WH()OPMAITMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHIA;
AHAJIMTHYECKUX CHCTEM IS pemeHust | 3naem: COBPEMEHHBIH OIBIT HCIOJIb30BAHUS, TEOPETUICCKUE
yIpaBlIeHYECKUX 33124 Y TIPUKJIQJHBIE OCHOBBI aHAIM3a OOJIBIITNX JaHHBIX.

Ymeem: npoBOIUTH CpaBHUTENBHBII aHAIN3 METONIOB H
WHCTPYMEHTAIBHBIX CPE/ICTB aHajK3a OOJIbIIUX JIAaHHBIX;
Ymeem:  ucmonp3oBaTh  pa3iMyHblE  METOOUKH U
nH(pOpPMAIMOHHbBIE UHTEJJICKTYaIbHbIE TEXHOJIOTHH pacyueTa
HOPM HPHUOBUIM B COCTAaBE IICHBI HA TOBAPHI, pabOThI, YCIyTH
Tpyoosoe Oeticmaue: BHIOOP METOJIOB U HHCTPYMEHTATBHBIX
CPe/ACTB aHanm3a OONBIIMX JIAHHBIX JUIS IPOBEICHUS
AQHAIIMTHYECKHX PadoT;

Tpyoosoe Oelicmaue. MOHUTOPHHT 3(P(PEKTUBHOCTH PaOOTHI
AQHAIMTHKY OOJIBIINX JTAHHBIX.

NOIIK-5.5 OcymecTBisier HWHTEIUIEKTYaNbHBIN | 3naem: BO3MOYKHOCTH UCIIOJIb30BaHUs CBOOOIHO
aHaIM3 KPYNHBIX MAacCHBOB JaHHBIX B LENSX | paclpoCTPaHSAEMOro MpPOTrpaMMHOIO oOecredeHHs s
pemeHust MpoQecCHOHANBHBIX 33134 aHanu3a OOJBIINX JTAHHBIX;

3Haem: OCHOBHBIE CITOCOOBI BU3yaTH3allny OOIBITNX JAHHBIX
peanuzoBanHbie B Oubarorekax sklearn u matplotlib




KOMIICTCHIIH

KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTHKCHUSA

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

Ymeem: mnannpoBaTh aHaNIUTHIECKHE PAOOTHI C MCIONB30-
BaHHMEM TEXHOJIOTHI OONBIINX JaHHBIX;

Ymems: mpoBOOUTH pa3BeNOYHBIM aHaIM3  JAHHBIX,
MIPOBOAUTH NMPeno0paboTKy M OYHCTKY JaHHBIX, paboTaTth ¢
MIPONYIICHHBIMU 3HAYCHUSIMU

Tpyoosoe Oeticmeue: BbHIOOp HamboJee MOIXOAAIINE
ATOPUTMOB PEIICHUS 3a[a4 HMHTEIUICKTYalbHOTO aHain3a
OONBLINX TAHBIX;

Tpyoosoe Oeticmeéue: OLEHKAa KadecTBa IOCTPOCHHBIX
MOJIENEH,

Pe3y.]IBTaTbI 06yqu1/151 o AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKaxX OCYIICCTBIICHHA BCCX
BUI0B KOHTAKTHOM M CAaMOCTOATEIbHOM pa6OTBI 06yqa101u14xc>1 B COOTBETCTBHH C YTBCPKIACHHBIM

y4€OHBIM IIJIaHOM.
WHaukaTtopel  JOCTHXKEHUS

KOMIIETCHIIMA  CYUTAIOTCS  C(HOPMUPOBAHHBIMH  MpPU

AOCTHIKCHUHU COOTBECTCTBYIOIIUX UM PE3YJILTATOB 06yqu1/I$1.

2. CTpyKkTypa u coaep:KaHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6riast TpyI0EMKOCTh TUCHHUIUIMHBI cOCTaBisieT 4 3aderHble equnul (144 wgaca), ux
acrpeiesieHre 1o BuaaM paboT NMpeICTaBICHO B TabJIMIle

Buast pabot Bcero Dopma 00yueHus
4acoB OYHas OYHO-3204HasI 3a04yHas
5 5 X
ceMecTp ceMecTp Kypc
(uachl) (gachl) (gacsl)
KonTakTHasi paGoTa, B TOM YHCJIE: 59,3 43,3
AyauTopHbIe 3aHATHS (BCEro): 52 36
3aHATHS JICKIIMOHHOTO THIIA 18 12
1a00paTOpHbBIE 3aHATHUS 34 24
MPaKTHYECKUE 3aHATHS
CEeMHMHAPCKHE 3aHSATHS
HMHasi KOHTaKTHas padora: 7,3 6,3
KoHTpois camocTosTenbHOM paboThI
7 6

(KCP)
[Tpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 58 74
qucie:
KonrposbHas padbota 15 20
PacuérHo-rpaduueckas padora (PI'P) 15 20
(OarOTOBKA)
CaMoCTOsITENIbHOE HM3y4YCHHE pa3lesioB,
CaMOITOITOTOBKA (mpopaboTtka u
MOBTOpPEHHUE JIEKIIMOHHOTO Marepuaia |
Marepuasa  y4eOHMKOB M Y4eOHBIX 28 34
0COOMH, TTOATOTOBKA K J1a00PaTOPHBIM U
MIPAKTHYECKUM 3aHATUSIM, KOJJIOKBUYMaMm
1 T.J.)
KoHTpoas: 26,7 26,7
[Moaroroska k 9K3aMeHy 26,7 26,7
Obmas yac. 144 144
TPYA0EMKOCTh B TOM 4HCJIe

KOHTAKTHASA 59,3

padora

3a4. e[l 4 4




2.2 Copep:xanue JTUCUMIIIIMHBI

Pacnipenencuue BUI0B yueOHON pabOThI M X TPYIOEMKOCTH 10 Pa3/ieiiaM IMCIIUILIHHBL.
pe (ounas gpopma obyuenus)

Paznenbl (TeMbl) AUCIUTUIMHBI, H3y4aeMbI€ B 5 ceMecCT

KosmgecTBo yacoB
Bneayn
Ne HanmeHnoBanue pasnenoB (Tem) AyRuTOpHas UTOpHAs
Bcero pabota
pabora
J | 113 JIP | CPC
Big Data (Oosiblirie gaHHbIC): COBPEMEHHbBIE ITOAXOTbI
1. 14 | 2 4 8
K 00pabOTKe U XpaHCHHIO
5 [TporpamMHuoe obecnieueHue B 001aCTH aHAIHM3a 14 | 2 4 8
OOJIBIIINX JTAHHBIX.
3. |CnocoObl mosyyeHust JaHHbIX U3 ceTd MHTepHeT 14 | 2 4 8
4. |BBeneHue B MalIMHHOE 00y4eHHUE 18 | 6 4 8
3anaua KiraccupuKanu. MeTpudecKkiue METOIbI.
5. 16 | 2 6 8
Jlornueckune MeTompl.
6. |Jluneitnpie Monenn. BBenenne B HeHPOHHBIC CETH. 16 2 6 8
7. |OOyuenue 6e3 yuurens 18 | 2 6 10
UTOI'O no pazdenam oucyuniumsl 110 | 18 34 58
KoHnTtposb camocTositenbHOM padoThl (KCP) 7
[Tpomexxyrounas arrecranus (MKP) 0,3
ITonroToBKa K TEKyIIeMy KOHTPOJIIO 26,7
OO61as TpyA0eMKOCTh O JUCITUILINHE 144
Pa3genbl (TeMbl) OUCHMIUIMHBI, U3ydaeMble B 5 cemectpe (ouno-3aounas popma
00yuenus)
KonnyecTBo yacos
Bneayn
Ne HaumenoBanue pa3zaenos (Tem) AymuTopHas UTOpHAas
Bcero pabota
pabota
J | 113 JP | CPC
8 Big Data (Oosbliue 1aHHbIE): COBPEMEHHBIE MTOIX O IbI 16 | 2 4 10
K 00paboTKe U XpaHEHHIO
9 [IporpammHuoe o0ecrieueHre B 00J1aCTH aHaTU3a 16 | 2 4 10
OOJBIINX JAHHBIX.
10. |CnocoOsl mosydeHns JAHHBIX U3 ceTH MHTepHeT 16 | 2 4 10
11. |BBeneHue B MalIMHHOE O0YYEeHHE 16 2 4 10
12 3anaua knaccudukanuu. Merpudeckue METOIbI. 16 9 4 10
Jloruueckrie METOIbI.
13. |JIuneitHbie Monenu. BBeieHne B HEHPOHHBIE CETH. 12 2 10
14. |OOyuenue 6e3 yuurens 18 | 2 2 14
UTOI'O no pazdenam oucyuniumsi 110 | 12 24 74
KonTpons camocrositensHoi pabotsl (KCP) 7
ITpomexxyrounas arrecranus (MKP) 0,3
ITonroroBka K TeKyIeMy KOHTPOJIIO 26,7
OO0m1ast TpyA0€MKOCTh MO TUCIUILIAHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — nmaGopaTtopHbie
saasTusi, CPC — camocrositenpHas paboTta CTyIieHTa

2.3 Conep:xanue pa3iesoB (TeM) THCIUATLTHHBI



2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

No HaumenoBanue paznena Costepanue pasena (Temb) ®dopma TekyIero
(Tembr) KOHTPOJIS
1. |Big Data (6ombume|O6ume noustus u npusHaku Big Data. [Toaxomsr k o6padotke JIP
JIaHHBIC): COBpEMEHHBIE U xpaHeHuto Big Data. M3pieueHne i BU3yann3anus JaHHBIX.
moxXxoabl K 00paboTke M|JTambl MoAenupoBaHWsA. lIporecc MOCTPOCHHS MOJIEIEH.
XpaHEHHIO @DopMBl IpeICTABICHNS JAHHbIX, BUABI U THUIIBI JAHHBIX.
2. |[IporpammuOe [TonHoTEKCTOBBIN IIOMCK. [TapannenbHble 3ampocCBhl. JIP, T
obecrieuernne B oOmacTw|TexHOMOrMM MOMCKa M HHTErpanuy. IIporpaMMHBIe CpeACTBa.
aHanMu3a 6ompImnx
JAHHBIX.
3. OcHOBBI paboTel Opay3epa um mpoTtokoma HTTP. ®opwmsr JIP
Cnoco0b1 MOJIy4YeHHUs |3aIIpoCcoB -get, post. BBeZieHne B mapcUHr calfTOB: 3alpoCHl U
JaHHBIX u3 ceTu |oTBeTHl, Oubianoreka requests, Selenium. OCHOBBI CTPYKTYpPBI
Wurepuer HTML. bubnuoteka BeautifulSoap, padota ¢ API Ha mpumepe
VK API
4, Beenenue. IlocTaHOBKM 3amad B MAIIMHHOM OOYUYCHHH. JIP, T
BBenenne B MammuHOe|OOyueHue ¢ yuuteneM u Oe3. Knaccudukanus, perpeccus,
o0OyueHue pamkupoBaHue, kiactepuzanus. OOydarom@as 4 TECTOBas
BeIOOpKH. [IpoGiiema mepeobydenus. Kpocc-Bamumarus.
5. Meton Ommxkaiimux coceneit. Permaronie nepeBbs. barrunar u JIP, T, KP
3agaya KIaccHpUKaIUM. . .
MeTpUuCeKHE  METObL. METOZL  CIyYailHbIX TOANPOCTPAHCTE. CnyuaiiHple  JEca.
S Bbycrunr. I'paguenHTHBIi  OyCTHHI  Hajg  PEIIAIOIIUMHU
JepeBbsiMu. Monens xgboost.
6. Ilepcentpon. MeTo ONOPHBIX BEKTOPOB. 3ajaya OLICHUBAaHUS JIP, PI'3
JluneiiHbIe MOJIEIIH. [BEPOSITHOCTEH,  JorHcTH4eckass — perpeccusa.  CTpykrypa
BBenenne B HelipoHHBIC |HeHWpoHHONH cetn. OOpaTHOE paclpOCTpaHCHHE OIIHOKH.
CETU. [Ipumenenne HeWipoceTeld Ui aHanu3a H300paKEHUH:
CBEPTOUYHBIE CJIOU.
7. OGyucHHe 6e3 yanTens KnaCTepy?aum JIaHHBIX, 3a1a4u 0000meHNs, 00HAPYKESHHS JIP, PI'3, KP
aHOMaJINH, COKpAIlleHHUs pa3MEPHOCTH, BU3yaTH3allu1 JaHHBIX.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (NMPaKTHYeCKHe / CeMMHAPCKHE 3aHATHS/
JabopaTropHbie padoThl)

e HaumeHnoBanue pa3aena Tematnka sansTHit/paGor dopma TeKyIero
(Temsr) KOHTPOJISA
1. Big Data (6osbIime IMouck u onpenenenue Big Data JIP
JTAHHBIE): COBPEMEHHBIE XpaHeHue OONBIINX TaHHBIX
MTOIXO/IBI K 00paboTke n
XpaHCHUIO
2. [Iporpammuoe AHaIUTHYECKHUE TUTATGOPMBI: KITaCCUPHUKAINS U OCOOCHHOCTH JIP, T
obecrieueHre B 00JIaCTH MIPUMEHCHUSI.
aHaJm3a OOJIBIITNX
JIAHHBIX.
3. CrocoObI oTydeHus ITapcunr caiitos. Pa6ota c API. JIP
JIAHHBIX U3 CETH
WHrepHer
4. | Beenenve B mamuuHoe | [lepBuunsiii ananus nanusix ¢ Pandas. BusyanbHelii aHanms JIP, T
o0yueHue JaHHBIX ¢ Python.
5. | 3agaua knmaccudukanum. Meton Onmxadmux coceneil. Jloructuaeckas perpeccusi. JIP, T, KP
Merpuueckrue METObI. Komnosuiun: 03rruHr, CIrydaiHbIi Jec.
Jlornueckue MeTOABL.
6. JIunelinsle Mmogenu. IMocTpoenue u oT60p npuzHaKoB. [IpunoxeHus B 3a1auax JIP, PI'3
BBenenue B HEipOHHbBIE 00paboTKH TEKCTa, M300pAKEHUH U T€OJaHHBIX.
CeTH.
7. | OGyuenue 6e3 yuuress OO6yuenue 6e3 yaurens: PCA, kinacrepuzanusi. JIP, PI'3, KP

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.



2.3.3 lIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)

He npedycmompeno

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

No Bux CPC [Tepeuenp y4eOHO-METOIUUECKOTO 06eCHe‘{?HI/IH JICLUIITMHBI TI0
BBINTOJTHEHHIO CAMOCTOSITENILHOM paboThI
1 3aHATHA IEKMOHHOTO U |MeTonueckue yKa3aHusl JUIs IOJATOTOBKM K 3aHATHAM JIEKHUOHHOTO H
CEMUHAPCKOTO THIIA CEMUHApCKOro THUMa. YTBEep)KAeHbl Ha 3acenaHuu CoBeTa 3KOHOMHYECKOTO
¢axymsrera DI'BOY BO «KyO6I'Y». IIpotokon Ne 1 ot 30 aBrycra 2018 ropa..
Pexxum nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
2 Brinonnenue MeToaudeckne yKa3aHHWS 110 BBIIOJHEHUIO CaMOCTOSTEIBHONH PaOOTHI
CaMOCTOSTENIFHON paboThl  |0O0yJarommxcsi. YTBepKIeHbI Ha 3aceganud CoBeTa SKOHOMHYECKOTO
oOyJarormuxcst ¢axymsrera DI'BOY BO «KyO6I'Y». ITpotokon Ne 1 ot 30 aBrycra 2018 roga..
Pexxum nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 Brimonnenue pacueTHo-  [MeToAMYeCKHE yKa3aHHS IO BBINOJHEHUIO PACUETHO-TpaIECKUX 3a1aHHH.
rpadUuecKux 3aaaHui YTBepxkaeHsl Ha 3acefanuu CoBera 3KOHOMHUYECKOTO (akynbreta PI'BOY
BO «Ky0I'Y». Ilporokon Ne 1 ot 30 aBrycra 2018 roma.. Pexxum nocrymna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 | BeimonHeHue 1abopaTopHbIX (METOAMYECKHE  YKa3zaHMs 10  BBINOJHEHUIO JIaDOpaTopHBIX  padoT.
pabot VY1BepxkaeHsl Ha 3acenaHnu CoBera skoHOMHYeckoro ¢akyabreta OI'BOY
BO «KyoI'Y». Ilporokon Ne 1 ot 30 aBrycra 2018 roma.. Pexxum nocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
10 WuTepakTuBHBIC METOAB [MeToandyeckue yKa3aHMS [0 HHTEPAKTHBHBIM  MeETOJaM  OOydYeHHS.
o0OyueHus YTBepxaeHsl Ha 3acemannu CoBera 3KoHOMHYeckoro (akymbreta ®I'BOY
BO «Kyo6I'Y». Ilpotokon Ne 1 ot 30 aBrycra 2018 roma. Pexxum mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

VY4eOHO-METOINYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPAabOThl O0ydaroIIUXCS W3

YHCJIa MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3710poBbsi (OB3) npenocraistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM X 3I0POBbS M BOCIPUSATHS WH()OpMAIIH:

JUia nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,
— B I1e4aTHO! (opme Ha

A3bIke bpais.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jnist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. Oopa3oBarejibHbIE

(Mmomyuis)

B xome wu3ydeHus

JAUCHTUITIIMHBI

TEXHOJOTUH, NMPUMECHACMbBIC NMPH OCBOCHMH JTUCHUILIMHBI

OpeaAyCMOTPEHO  HCIIOJIB30BAHUC  CICAYIOMIUX

00pa30BaTEeNbHBIX TEXHOJOTUN: JIEKIMH, NPAKTUYECKHUE 3aHATHs, IMOATOTOBKA MHCbMEHHBIX
aHAIUTUYECKUX paboT, caMoCTOsTeNNbHAs paboTa CTY/IE€HTOB.

KoMIIeTeHTHOCTHBINM MOAXOJA B paMKax MPEeNnoJaBaHUs IUCLUIUIMHBI pEaln3yercsi B
WCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTUBHBIX METOJOB (IPOEKTHBIX METOJUK,
MO3TOBOI'0 IITypMa, pa300pa KOHKPETHBIX CUTYAIIMii) B COUETaHUU C BHEAYIUTOPHON paboTOM.



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

HCIIOJIBb30BaHHUC

Nudopmanmonnbie

TEXHOJIOTUH,
MH(POPMALMOHHBIX

TEJIEeKOMMYHUKAlMOHHOU ceTh MIHTepHeT.
AnantuBHble 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YyYSHUN AUCHIUTUTAHBI
— Uil JMII C OrPaHMYEHHBIMH BO3MOXKHOCTAMH 3I0POBbSl IIPEILyCMOTpPEHA OpraHHU3aLus
KOHCYJIBTALIMM C UCIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

MIpUMEHSIEMBbIC
pecypcos,

npu
JOCTYIHBIX B

U3y4CHUU
MH(POPMALOHHO-

IUCUUIIAHDL:

4. OueHoYHbIe CpeACTBAa JI TEKYNIEr0o KOHTPOJS YCINEeBAEMOCTH M MPOMEKYTOYHOM
aTTrecTalnuu

OrneHouHbIE CcpelcTBA IpPEJHA3HAYeHbl U1 KOHTPOJIA M OLEHKH 0Opa30BaTeNbHBIX
JOCTHKCHUI 00yYalONIMXCsl, OCBOMBILUX MPOrpaMMy y4eOHOH qucIUILIHbL «4Hanusz Big Datay.
O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalbl Ul MIPOBEACHUS TeKylIero
KOHTPOJIsI B opMe mecmosbix 3a0anuil, pacuemno-epaguieckux 3a0anutl, KOHMpOJIbHbIX pabom
U IPOMEKYTOYHOI aTTecTanuu B GopMe BOIPOCOB U 33JaHUN K 3K3aMEHY.

CTpyKTypa OlICHOYHBIX CPEACTB JAJIsl TEKYIIe U MPOMEKYTOYHOM aTTeCTANMH

KOZ[ 1 HAMMCHOBAHUEC

Hanmenosanmne OLICHOYHOT'O CPCACTBA

HOPM NIPHOBUIN B COCTaBe
LIEHBI HA TOBaphl, paboTHI,
YCIyTH

Ne PesynbraTel 00y4eHus
n/m HHARKATOPA (B cooTBeTcTBHH C 1I. 1.4) Tekymuii KOHTPOJIb Tpouexyrouras
(B cooTBeTcTBUH C 1. 1.4) aTTeCTAINS
3naem: npunmunel  u | Kowmpoavnas paboma Nel- | Bompoc Ha
METOIBI ynpasienus | Ilo pazoeny «3adaua | ’x3aMeHe
HHPOPMATNOHHBIMA Kaaccugurkayuu. 1-3
JTAaHHBIMA ¢ | Mempuueckue Memooul.
HCIIOJIb30BaHUEM Jlocuueckue memoobiy.
HH(POPMALUOHHBIX Jlabopamopnas paboma
MHTEJJIEKTYalbHBIX
TEXHOJIOTUH;
3naem: COBpeMeHHbI | Tecm no pasoeny: | Bonpoc na
OTIBIT UCHOJB30BaHus, | «lIpocpammnoe obecneuenue | sxkzamene
TEOPETUIECKUE u | 6 obracmu anarusa oonvuiux | 4-5
TIPUKIIaTHBIC OCHOBBI | OQHHBIXY. Jlabopamopuas
aHanmm3a Oonpmux | paboma.
JTAaHHBIX.
WOIIK-2.4. Ymeem: npoBomUTh | Kowmponasnas paboma no | 3uaem:
OcymIecTBIAET aHATH3 CPaBHUTENBHBIN  aHANW3 | pazoeny Nel: «3adaua | cospemennulii
JIAHHBIX C METOZOB U | knaccugpuxayuu. onvim
HCTIONBb30BaHUEM MHCTPYMEHTAIBHBIX Mempuueckue Memoobl. | UCNONIL308AHUS,
COBPEMEHHOTO CpeJncTB aHanusa | Jlocuueckue memoouly. meopemuyueckue u
1 HHCTPYMEHTapus OOIBIINX JAHHBIX; npuKIaoHbie
MHTENIEKTyaJIbHbIX OCHOG6bl anamsa
MH(POPMAIMOHHO- OONbUUX OAHHDBIX.
AHAIUTUYECKUX CUCTEM Ymeem: UCToNb30BaTh | Tecm no pasdeny: «Bseedenue | Bonpoc Ha
IV PENIEHHS pa3IMYHbIC METOMUKU U | 8 MAWUHHOE 0OYUeHUe) okzamene 2,4
YHIpaBJICHYCCKHX 3a/1a4 I/IH(i)OpMaLII/IOHHBIe
HHTEIUICKTyaJIbHBIC
TEXHOJIOTUHU pacuera

Tpyoosoe Oeticmeue:
BBIOOD METOJIOB u
MHCTPYMEHTAIbHBIX
CpencTB aHajm3a
OOJIBIINX ~ JTAHHBIX ISt
MPOBEJCHUS

AHAJTUTHYECKHX paboT;

Jlabopamopnas paboma

Bonpoc na
akzamene 6-1

Tpyoosoe Oeticmeue:

MOHHUTOPUHT

Koumponvnass paboma no
pazoeny  MNel: «3aoaua

Bonpoc na
akzamene 8-10




3¢ dexkTuBHOCTH  pabOTHI | Kraccugurayuu.
AHATUTHKH Oosbiinx | Mempuyeckue Memoobl.
JTAaHHBIX. Jloeuyeckue memoowviy.
Koumponvras paboma No2 no
pazoeny:  «Obyuenue  be3
yuumensy.  Jlabopamopnas
paboma. PI'3 no pasdeny:

«/lunetinvie MoOenu.

Bseoenue 6  HetlponHbie

cemuy.
3naem: BO3MOXHOCTH | Jlabopamophas paboma. PI'3 | Bonpoc Ha
WCTIONB30BaHUs CBOOOMHO | no  pasdeny:  «Jluneiinvie | sx3amene 11
pacrmpocTpaHsIeMOro Modenu. Beeoenue 8
MPOrpaMMHOTO Heupounvle cemuy. PI3 no
oOecrieueHus A aHanu3a | pazdeny  «ObOyuenue  bOe3
OOJIBIINX TAaHHBIX; yuumensy

Jlabopamopnas paboma. PI'3 | Bonpoc na
no  pazdeny:  «Jluneunvie | oxzamene 11

3naem: OCHOBHEBIE
Modenu. Beeoenue 8
CIOCOOBI  BU3YyaJIM3allnU N
Helpounvlie cemuy. PI3 no
GospImmx JaHHBIX
paszoeny  «Obyuenue  0e3
peann3oBaHHbBIE B
yuumenay. Tecm no pasoeny
oubmuortekax sklearn wu
. «3aoaua KaaccugurayuiL.
matplotlib
Mempuueckue Memooul.
Jlocuueckue memoobly
NOIIK-5.5
Ymeem: IIaHupoBatek | Jlabopamopuas paboma. PI'3 | Bonpoc na
OcymecTBisier
. aHaJIMTHYeCKHe paboThl ¢ | no meme «Obyuenue 6Ges | sxzamene 12-13
MHTEJUICKTYyalbHbIH
UCIIOJIb30-BaHUEM yuumernsy
aHaIM3 KPYIHBIX 9
2. TEXHOJIOTHH 60bIINX
MacCMBOB  JaHHBIX B
JIAHHBIX;
LEeTsIX peuieHus
npodeccroHaNbHBIX
35;;1‘){ Ymeem: npoBomuTh | Jlabopamopnas paboma. PI'3 | Bonpoc na
pa3BeIOYHBIH aHaJIN3 akzamene 14-15
JIaHHBIX, MPOBOANTD
peao0paboTKy M OUUCTKY
JaHHBIX,  paboraTh ¢
MPOITYIIEHHBIMH
3HAUCHHUSAMHU
Tpyoosoe Oeticmeue: | Jlabopamopuas paboma. PI'3 | Bonpoc na
BBIOOp Haunbonee okzamene 17
MOAXOASIINE ANTOPUTMOB
peuieHust 3a1a4
MHTEJUIEKTYaIbHOTO

aHanm3a OOJNBIINX JaHBIX,

Tpyoosoe Oeticmeue: | Jlabopamopuas paboma. PI'3 | Bonpoc na
OIIEHKA KayecTBa akzamene 18-20
HOCTPOCHHBIX MOJICIICH;

TunoBbie KOHTPOJIbHBIC 32JaHUSI MU HHbIE MaTePHAJIbl, HeO0X0AMMBbIE 1JIs1 OLIEHKH

3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YyOIIHMX 3TAIbI
(opMupoBaHus KOMIIETEHIIHII B IpoLecce 0OCBOCHUsI 00pa30BaTe/JIbHOM IPOrPaMMBbI
Ilpumepnbwlii nepeuens 60npoco6 u 3a0anuil

Tecm na memy «3azpy3l<a U 3HAKOMCHI80 C OGHHBIMUY

s paboThl BaM MOHaA00sTCS mpenoOpaboraHHble naHHble Ha kaggle: «Ipornos
HOMYISPHOCTH CTaTbu Ha Xabpe». Ckauaiite JTaHHbIE



https://drive.google.com/file/d/1nV2qV9otN3LnVSDqay95hvpJdb6aWtATk/view, 3arpys3ure
nepsbie 1500 Habmonenuii B Pandas u oTBeThTe Ha ClIETYIOLIHE BOIIPOCHI:

B kakom mecse (1 Kakoro roja) Opu10 OOJbIIe BCETO MyOIHKaImii?
Mmapt 2016

mapt 2015

arnpenb 2015

anpens 2016

agkrownE

2. [Ipoananu3upyite MyOJUKAIIUN B MECSIIE U3 MPEIBIAYIIET0 BOIPOCca
BriOepure ouH MM HECKOIBKO BAPUAHTOB:

1. OJMH WM HECKOJIBKO JHEH CUIIBHO BBIICIISIOTCS M3 OOIIECH KapTHHBI

2. Ha xabpe Bcerna 6ounbliie ctateid, 4eM Ha TUKTaiiMce

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

4, [Monckasku: mocTpoiiTe TpaduK 3aBHCUMOCTH 4YHCIA MyOJMKAUHA OT JHS;

UCTIONIB3YITEe mapaMerp hue; He 3aMOpayMBalTECh CHUIIBHO C OTBETAMH M HE HIMUTE CKPBITOTO
CMBICIIA :)

. Korna nyumre Bcero my6iukoBaTh cTaThio?
Bonbiie Bcero mpocMoTpoB HaOMPAIOT CTaThH, ONyOJUKOBaHHBIC B 12 yacoB qHS
VY onybnukoBanHbIX B 10 yTpa mocToB 00JbIe BCETO KOMMEHTAPHEB
Bbonbiie Bcero npocMoTpoB HaAOUPAIOT CTaThH, ONYOIMKOBaHHbBIE B 6 4acoB yTpa
MakcuManbHOE€ YMCIO KOMMEHTapHeB Ha THUKTaiiMce Ha0pana CTaThs,
ony0JIMKOBaHHas B 9 yacoB Beuepa
5. Ha xalpe qHeBHBIE CTaThH KOMMEHTUPYIOT Yallle, YeM BeUepHUe

WD

4. Koro u3 Ton-20 aBTOpOB 4alle BCET0 MUHYCYIOT?
1. @Mordatyj

2. @Mithgol

3. @alizar

4. @ilya42

5. CpaBHuTte cy00OTHI U OHEAETbHUKNY|

[IpaBaa nu, uTo MO cy0OOTaM aBTOPHI MUIIYT B OCHOBHOM JHEM, a 11O MTOHEACIbHIKAM —
B OCHOBHOM Beuepom?

1. IIpaBna

2. Hemnpasna

Jlns mpomomkeHust ckavaiite ganHble u3 penosutopus UCI Adult m orBeThTe Ha
CJIEIYIOIINE BOIIPOCHI

6. CKOJIBKO MYXXUYUH U XKEHIUH (IPU3HAK SEX) MPeICTaBIeHO B 3TOM Habope
JTAHHBIX?

# Baw ko0 u omeem 30ecb

7. KaxoB cpennmii Bo3pacT (mpu3HaK age) KeHIIHH?
# Baw k00 u omeem 30eco

8. KakoBa nons rpaxnan ['epmanun (mpu3Hak native-country)?
# Baw ko0 u omeem 30ech


https://drive.google.com/file/d/1nV2qV9otN3LnVSDqy95hvpJdb6aWtATk/view
https://archive.ics.uci.edu/ml/datasets/Adult

9. KakoBbl cpesiHIe 3HaU€HUS U CPEeHEKBAIpaTUYHbIE OTKIIOHEHHS BO3pacTa TexX,
kTo nony4aet 6osee SOK B roj (mpusnak salary) u tex, kro nmonyuaetr mexee S0K B roa?

# Baw k00 u omeem 30ect

10.  IIpaBpma i, 9TO JFOJIM, KOTOPBIE TOMYyYarOT OobIne S0k, UMEIOT Kak MUHUMYM
BhICIICe oOpazoBanue? (mpusHak education — Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters nim Doctorate)

# Baw ko0 u omeem 30ecb

11.  BsiBeauTe CTaTUCTUKY BO3pacTa JJsl KaXa0M packl (IpU3HAK Face) u KaxKaoro
noja. Mcrnone3yiite groupby u describe. Haiiaure Takum 00pa3oM MakCHMaabHBINA BO3PACT
MyX4HH pacsl Amer-Indian-Eskimo.

# Baw ko0 u omeem 30ecb

12.  Cpenu xoro 6ombiie 1075 3apadbareiBaronux MHOTro (>50K): cpean xeHaThIX UiH
XOJIOCTBIX MY>K4MH (mpu3Hak marital-status)? XenarsivMu cuntaem tex, y koro marital-
status naunnaetcs ¢ Married (Married-civ-spouse, Married-spouse-absent win Married-AF-
Spouse), OCTaJIbHBIX CYMTAEM XOJOCTHIMHU.

# Baw ko0 u omeem 30ecb

13. Kakoe MakcrMaibHOE YUCIIO YacOB YEIOBEK paboTaeT B Heaero (mpu3Hak hours-
per-week)? CKoJIbKO JIfojiei paboTalT TaKOe KOJHYECTBO YaCOB M KAKOB CPEIH HUX IIPOIIEHT
3apalaThIBAIOIIUX MHOTO?

# Baw ko0 u omeem 30eco

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

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

Msl Oyzmem pabGoTath ¢ HaboOpoMm JIaHHBIX Samsung Human Activity Recognition.
CkauaiiTe naHHble 0TCI0/1a. J[aHHBIE TOCTYMAIOT C aKCEJIEPOMETPOB M THPOCKOIIOB MOOMIIBHBIX
tenedonoB Samsung Galaxy S3 (moagpobnee mpo mpusHaku — o ccbuike Ha UCI Bbime), Takxke
M3BECTEH BUJI aKTUBHOCTH Y€JIOBEKa C TeIe(OHOM B KapMaHe — XO/IUJI JIU OH, CTOSUI, JIeXKall, CUAeN
WM 1I€JT BBEPX/BHU3 IO JIECTHHUIIE.

Bnauane bl mpenctaBuM, YTO BHUJ AKTUBHOCTH HaM HEW3BECTHEH, M MOMpPOOyem
KJIACTEPU30BATh JIOJEH MPOCTO HAa OCHOBE HMMEIOUIMXCS MPU3HAKOB. 3aTEM pEeUIuM 3ajady
omnpeeneHus Buia GU3NIECKOil aKkTHBHOCTA MMEHHO KaK 3a7a4y KJIacCU(PUKAIIIH.

3amoxHUTE KOJ B KJIeTKax (Tae HamucaHo "Barn ko 3/1eck") U 0OTBEThTE Ha BOMPOCHI.

[ToaroToBuTENBHBIN 3TAN (3arpy3Ka OUOINOTEK U CTUIIECH)
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'])


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

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

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)

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

Jnist kacTepr3anny HaM He HY)KEH BEKTOp OTBETOB, TOTOMY OyzeM paboTaTh ¢ 00beIMHEHHEM
oOyuaroiieii u TecToBoi BeIOOpok. O0beauauTe X_train ¢ X _test, ay train —cy_test.

# Bam kom 3IeCh

X =

y =

OHpeI[eJ'H/IM YHCJIO YHUKAJIbHBIX 3HAYECHUIT METOK IICJICBOT'O KJIaccCa.

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

n_classes = np.unique(y) .size

array([1,

OtMacmTabupyiiTe BEIOOPKY ¢ moMoiipio StandardScaler ¢ mapamerpaMu 1o yMoJI4aHHo.

# Bam koI 3IecCh

scaler =

X scaled =

[Tonmxaem pazmepHOCTh ¢ oMot b0 PCA, ocTaBisisi CTOIBKO KOMIIOHEHT, CKOJIBKO HY)KHO ISt
TOTO, YTOOBl OOBACHUTH Kak MUHUMYM 90% aucnepcuu MCXOAHBIX (OTMAacIITaOMpPOBAaHHBIX)
naHHbIX. Mcmomp3yiiTe oTMacmTaOupoBaHHYHO BBIOOPKY ©  3adukcupyite random state
(xonctanta RANDOM_STATE).

# Bam kom 3IecCh
pca =
X pca =

Bomnpoc 1:
Kakoe MMHHMaJIbHOE YHCII0 TIaBHBIX KOMIIOHEHT HYXHO BBIJIEIUTH, YTOObI 00BsACHUTH 90%
JUCTIEPCUN UCXOJHBIX (OTMACIITaOMPOBAHHBIX) JAHHBIX?



# Bam koI 3IEeCh
BapuaHThbl:

[e2Je) &)

6
5
6

193

Bonpoc 2:
CKOJIBKO ITPOILIEHTOB TUCTIEPCUH MTPUXOANTCS Ha MEPBYIO TIaBHYIO KOMIIOHEHTY? OKpyTIUTe /10
IEJIBIX [TPOLICHTOB.

Bapuanrer:
e 45
e 51
e 56
e 61

# Bam komg 34ech
BI/ISyaJ'II/ISI/IpyﬁTe JaHHBIC B IIPOCKIKUHU Ha IICPBLIC IBC I'NTABHBIC KOMIIOHCHTBI.

# Bam komg 31ech

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

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

OTtBer:

e 1 kmacrep: Bce 6 akTUBHOCTEH

e 2 xjactepa: (xo1b0a, MOABEM BBEPX M0 JIECTHUIIE, CITYCK 10 JIECTHUIIE) U (CUACHUE,
CTOSTHUE, JIS)KAHUE)

e 3 kyactepa: (xo1b0a), (MOIBEM BBEPX MO JIECTHHUIIE, CITYCK IO JIECTHHIIE) U (CUIICHUE,
CTOSTHUE, JIS)KAHUE)

e 0 KJacTepos

CrenaiiTe kiacTepu3anuio JaHHBIX MeToioM KMeans, o0y4uB Moienb Ha JaHHBIX CO
cHukeHHOM 3a cueT PCA pa3mepHOCThI0. B 1TaHHOM ciydae Mbl IOJCKAXKEM, YTO HYKHO HCKaTh
UMEHHO 6 KJIacTepoB, HO B 00II[EM cllydae Mbl HE Oy/1eM 3HaTh, CKOJIBKO KJIACTEPOB HA/I0 UCKATh.

ITapametpsl:

e n_clusters = n_classes (44Cno yHMKanbHbIX METOK LieNeBoro knacca)
e n_init=100
e random_state = RANDOM_STATE (gns Bocnpon3BogMMOCTU pesynbTaTta)

OcranbHbIE napaMeTpel CO 3HAUYCHUAMU 110 YMOJTYAHUIO.

# Bam kon; 3I4echk
BI/ISyaJ'II/I3I/Ipy1\/'ITC JaHHBIC B IMTPOCKINU HA IICPBBIC IBC I''ITABHBIC KOMIIOHCHTHI. PaCKpaCBTe TOUYKH
B COOTBCTCTBUU C NOJTYUYCHHBIMHA MCTKaMH KJIACTCPOB.

# Bam kon 314echk



plt.scatter(, , c=cluster labels, s=20, cmap='viridis');
HOCMOTpI/ITe Ha COOTBCTCTBHUEC MEXKAY METKaAMHU KJIACTCPOB U UCXOJHBIMH MCTKaMH1 KJIaCCOB U Ha
TO, Kakue BUbI akTHBHOCTEH anroputm KMeans myraer.

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

tab.index = ['xomwvba', 'momwmeM BBepx IO JecTHuie',

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

Bunum, uto kaxxknomy kiaccy (T.e. KaXJ10i akKTUBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIACTEPOB.
JlaBaiiTe mOCMOTpUM Ha MaKCHMAaJbHYIO JOJI0 OOBEKTOB B KIACCE, OTHECEHHBIX K KAKOMY-TO
OJIHOMY KJIacTepy. DTO OyAeT MPOCTON METPUKOM, XapaKTepU3yIoIllei, HACKOJIBKO JIETKO KJIacc
OTJIeNsIeTCs OT IPYTUX MPH KIIaCTEpU3AIHH.

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

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

To Takas noyist oynet 900 / 1406 =~ 0.64.

Bomnpoc 4:
Kaxoit Bu1 akTHBHOCTH OTAEIUJIICS OT OCTAJIBHBIX JIYUIIIE BCETO B TEPMUHAX MPOCTON METPHUKH,
OIMCAaHHOMU BEIIIE?

OtBer:

e Xx0np0a

e CTOSIHHE

e  CIIYCK IO JIECTHHUIIE

e IEPEYHCIICHHBIC BAPUAHTHI HE TTOJIXOISAT

Buano, uto kMeans He 0u€Hb XOPOIIIO OTAUYAET TOIBKO aKTUBHOCTH JIPYT OT Apyra. Mcnons3yiiTe
METO/ JIOKTS, YTOOBI BHIOpATh ONTHMATIbHOE KOJIMYECTBO KiacTepoB. [lapamerpsl anroputMa u
JIAHHBIE MCTIOIB3YEeM T€ e, YTO paHblilie, MeHseM ToJIbko N_clusters.

# Bam komg 34ech

inertia = []

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

#
Bomnpoc S:
Kakoe koa1uecTBo K1acTepoB ONTUMAIbHO BbIOPATh, COMIACHO METOAY JIOKTS?

OTBer:

.
A OWDNPE



[TorrpoGyem ere oauH METOT KJIACTEPU3AINH, KOTOPBIA OMUCHIBAJICS B CTAThE —
arJIoMepaTUBHYIO KJIaCTEPU3AIIHIO.

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

[Tocuwuraiite Adjusted Rand Index (sklearn.metrics) s mosyuuBierocs pa3oueHus Ha

kyactepsl u Juist KMeans ¢ nmapamerpamu u3 3aaHus K 4 BOIIpocy.

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

Bapuanrer:

e Cormacao ARI, KMeans cripaBuiics ¢ Kiactepu3amueit xyxke, ueM Agglomerative
Clustering

o Jlua ARI He nmeeT 3Ha4eHUS KAKME UMEHHO METKHU IIPUCBOEHBI KJIacTepaM, UMEET
3HA4YEHUE TOJIKO pa30ueHne 00bEKTOB Ha KIacTephl

o B ciyuae cnyuaitnoro pazouenus Ha kinactepsl ARI Oyner 611M30K K HYIEO

MOXHO 3aMeTUTBh, YTO 33ja4a HE OYEHb XOPOIIO pelIaeTcss MMEHHO KakK 3aja4a KJlacTepu3ali,
€CITM BBIZICTISATH HECKOJIBKO KitacTepoB (> 2). [laBaiite Temneps pemnm 3a1a4y KIacCupUKaIum,
BCIIOMHUB, YTO JJaHHBIE y HAC Pa3MEUECHBI.

Just kiaccuuKalMy UCIOJIb3YHTE METO/] OIIOPHBIX BekTopoB — Kiacc Sklearn.svm.LinearSVC.

Hacrpoiite ms LinearSVC runepnapamerp C ¢ momorsto GridSearchCV.

e OOyuwnre HOBBIH StandardScaler Ha o6yu4aroreii BEIOOPKE (CO BCEMH UCXOTHBIMU
pU3HAKaMu ), IPMUEHUTE MacIITaOUPOBaHUE K TECTOBOI BBIOOpKE
o 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 kopg 34ech

Bomnpoc 7
Kakoe 3nauenue runepmnapamerpa C 0110 BEIOPAHO TYUIIMM 10 UTOTaM KPOCC-BaTU NI ?
OtBeT:

« 0.001

e 0.01

« 0.1

o 1



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

tab.index = ['xomv6a', 'momweM BBepx Mo JecTHuie', 'cnyck no JgecTHuie',
'cunenue', 'crosHue', 'Jnexanwue', 'Bce']

tab.columns = tab.index

tab

Bonpoc 8:

Kakoii Bug aktuBHOocTH SVM onpenenseT Xyxe Bcero B TepMuHax To4yHocTu? IloaHOTHI?
Ortser:

e 10 TOYHOCTU — MOJIBEM BBEPX IO JIECTHHULIE, TIO TIOJTHOTE — JICKAHUE
e [0 TOYHOCTH — JIEKAHHUE, IO MOJIHOTE — CHIECHUE

e II0 TOYHOCTH — X004, 110 MOJIHOTE — X0160a

e 110 TOYHOCTH — CTOSIHHE, IO IIOJIHOTE — CHIEHHUE

Hakownern, mpoaenaiite To *e camoe, 4To B 7 Bompoce, ToIbKo 100aBuB PCA.

o Hcnons3yiiTe Beibopku X _train_scaled m X test scaled

e OOyuute TOT %€ PCA, uTO panbliiie, Ha OTMacIIaOMPOBAaHHOM 00y4arolel BEIOOpKeE,
IpUMEHHUTE IpeoOpa3oBaHUE K TECTOBOM

e Hacrpotite runepnapamerp C Ha Kpocc-Baiuaanuu 1o oody4varomieit Beioopke ¢ PCA-
npeoOpa3oBanueM. Bl 3aMeTnTe, HACKOIBKO ATO POXOIUT OBICTPEE, YEM PaHBIIIE.

Bonpoc 9:

KakoBa pa3HocTh MeXy JIyUIIUM KauecTBOM (J0JIel BEPHBIX OTBETOB) Ha KPOCC-BAIMAALINY B
ciydae Bcex 561 nCXOHBIX MPU3HAKOB U BO BTOPOM ClIydae, KOr/ia IPUMEHSIICS METO/ II1aBHbIX
KOMIOHEHT? OKpyIJIUTe A0 LENbIX IPOLEHTOB.

Bapuanrsbr:

e KauecTBO 01MHAKOBOE

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

BriOepute Bce BepHbIe yTBEPKICHUS:
Bapuanrer:

e MeTo/ II1aBHBIX KOMIIOHEHT B JJAHHOM CJIy4ae MO3BOJIUI YMEHBIIIUTH BPEMs OO yUICHHSI
MOJIEJIH, TIPH 3TOM KadeCTBO (07151 BEPHBIX OTBETOB Ha KPOCC-BAIUJIAIINN ) OYCHb
nocrpazano, 6onee uem Ha 10%

e PCA MOXHO HCTI0JIB30BATH IS BU3YAIIM3AllUK TAHHBIX, OAHAKO JIJISl TOM 3a/1a4u €CTh U
nyduie noaxoasimue Mmeroasl, Hapumep, tSNE. 3ato PCA nmeet MeHbI1y10
BBIYHMCIIUTEIBHYIO CJIO)KHOCTD

e PCA ctpout nuHeiiHbIe KOMOWHAIIMY UCXOIHBIX TPU3HAKOB, U B HEKOTOPBIX 3a7adax
OHH MOTYT IJIOXO HHTEPIPETHPOBATHCS YETIOBEKOM



3ayeTHO-IK3aMeHAIIHOHHbIE MaTepHuaJibl AJIA HpOMe)KyTO'{HOﬁ aTrecTalumn

(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. Omnpenencaue noustus Data Mining.
7. Omnpenenenue nousitus KDD.
8. IlporpammHuble cpefcTBa aHaIU3a OOJIBIINX JTaHHBIX.
9. IlepBuyHBIN aHAJIM3 JAAHHBIX C MOMOIIBI0 MHCTPYMEHTOB BH3yanu3amuu. OYHCTKa
JAHHBIX.
10. OcHOBHBIE TOHATHS MAIIMHHOTO 00y4eHus1. OCHOBHBIE IOCTaHOBKH 3aj1a4. [IpumMepsr
MPUKIIAIHBIX 33]1a4.
11. Merpuueckue MeToAbl  KiIaccUpuKauuu. MeTpuku KadecTBa  aJIrTOPUTMOB
KJIaCCU(UKALIUU U PErPECcCHH.
12. JIuneiiHple METOIBI KIIACCU(DUKALIMU M PETPECCUU: (PYHKITMOHAIBI Ka4eCTBa, METOBI
HACTPOIKHU, 0COOCHHOCTU MPUMEHEHHUS.
13. OnenuBanue kauecTBa aaroputMoB. OTioXKeHHas: BEIOOpKa, ee HepocTaTku. O1eHka
MOJIHOTO CKOJNb3s1Iero Koutpoisa. Kpocc-sanunanus. Leave-one-out.
14. JlepeBbs perieHuid. MeTo1bl TOCTPOCHUS ACPEBHEB.
15. Cnyyaiinblii ec, ero 0cOOEHHOCTH.
16. I'panueHTHBIH OYyCTHHT, €r0 OCOOCHHOCTH MIPU MCIIOIB30BAaHUH JIEPEBHEB B KAUECTBE
0a30BBIX AITOPUTMOB.
17. Heitponnsie cetu. Meto 00paTHOTO pacrpOCTpaHEHHs OLTHOOK.
18. O6yuenue 6e3 yuurens. Metonab! noHmxkeHus pasmepHoctu. PCA.
19. OGyuenue 6e3 yunrens. Kimacrepuzamusi.
20. Bonpocs! 6e3omacuoctu Big Data
Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHA
Oyenka Kpumepuu oyenusanus no sxzameny
Burcorui OYEHKY «OMIUYHOY» 3ACIYHCUBAEN cmy(?eHm, 0C80UBWIULL  3HAHUS,
Jyposers «5» YMeEHUA, KOMNeMEHYul U Meopemuteckuil. mamepuan be3 npobenos;
(omuro) BLINOIHUBUIULL 68Ce 3A0AHUsL, NPEOYCMOMPEHHblEe VUeOHbIM NIAHOM HA
BbICOKOM ~ KA4eCmBEeHHOM  YpOBHe, npakmuyeckue — HAGbIKU
npogeccuoHaIbHO20 NPUMEHEHUsL 0CB0EHHbIX 3HAHUL CHOPMUPOBAHD.
Cpeonuii OYEHKY «XOPOULO» 3ACTYHCUBAE CMYOEHN, NPAKMUYECKU NOTHOCMbIO
VposeHb «4» 0C6OUBWIULL  3HAHUA, YMEHUs, KOMHEeMeHYuu U meopemudecKull
(xopouwio) mamepuan, yyeOnvlie 3A0aHUsI He OYEHEeHbl MAKCUMANbHLIM YUCIOM
6anno8, 8 0CHOBHOM COPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «YO081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VpoB8eHb «3» npobenamu  0CEOUSWIUL  3HAHUA,  VYMEHUs,  KOMNemeHyuu U
(yooenemeopume | meopemuueckuii mamepuan, MHo2ue YyeOHvle 3a0anus Jaubo He
JIbHO) 8LINOIHUT, TUOO OHU OYEHEeHbL YUCIOM OALNL08 ONUSKUM K MUHUMATILHOMY,
HeKomopble NPaKmuieckue HagblKu He chopmuposanbi.
MunumaneHvlll | Oyewky — «HeyOO81emMEOPUMENbHO»  3ACLYHCUBAEn — CMYOeHm,  He
Ypogenv «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemudeckuil
(neyoosnemeopu | mamepuan, yieOHvle 3a0aHUs He BbINOIHUL, NPAKMUYECKUe HABbIKU He
MebHO) chopmuposanbl.




OneHouHbIe CpeACTBA JUIsl WHBAJIMAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAWBUAYAIBHBIX TICUXO()U3NIECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBAJIUIAM | JIUIIaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
NPEJOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMS JIJIs IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— MIPU MPOBEICHUU MPOILEYPHI OLICHUBAHUS PE3yIbTATOB O0YyUEHUSI HHBAIUOB U JIUI[ C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHbHBIMA OCOOCHHOCTSIMU,

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYAIOIINUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIWIOB IIpOLEypa OICHUBAHHS PE3YIbTATOB OOYYCHHS 1O TUCIUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIyCMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHUSM UX 370POBbsI U BOCIPHUATHS
nHpopmanuu:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevennb y4eOHOI JIUTepaTypbl, HHPOPMALMOHHBIX PeCypPcOB H T€XHOJIOTHil

5.1. YueOHasi aiuTeparypa

1. AHanu3 AaHHBIX © Y4eOHUK Ui akajemuueckoro Oakamaspuara / B. C. MxwurapsH [u
np.] ; mox pemakmueit B. C. Mxurapsina. — Mocksa : UznatensctBo FOpaiit, 2018. — 490 ¢. —
(bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-00616-2. — Texcr : anekTponHsii // 95C
FOpaiir [caiit]. — URL: https://urait.ru/bcode/412967

5.2. lepuoanueckasi JuTEpaTYpa

Vkazviearomess  newamnvie  nepuoouveckue uzoanusi u3z  «llepeunss neuammuvix
nepuooudeckux — uszoamuu, xpawawuxcia 68 ¢onde Hayunou  oubruomexu  Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexmponmvle nepuooudeckue u30anus, ¢ ykazaHuem
aopeca cauma 21eKMPOHHOU BepCUll HCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyory:

1. Bassl nanasix komnanuu «Mcer Beroy hittp://dlib.eastview.com

2. DnexrponHnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypcbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U l/lH(l)OpMaIII/IOHHble CﬂpaBO‘lHl)le CUCTEMBbI
J1eKTPOHHO-0ubMoTeuHbIe cucTemMbl (IBC):
DBC «FOPAWT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK .ruy» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

agrownE



https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
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/
Hayunas snexrponnas 6ubdaunoreka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBbI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HammoHanpHas DJJIGKTpOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHOM OuOmnoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. DmnexrponHas koymekius Oxchopackoro Poccutickoro ®onna
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. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaionnas cucrema POCCUSA http://uisrussia.msu.ru

agkrwbnE

HNudopmanuoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynprant [lmtoc - cipaBouHas mpaBoBast ccTeMa (JIOCTYI 0 JIOKAIbHOW CETH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypchbl ¢cBOGOIHOTO 10CTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a JmaHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX auccepTaimit hitp://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEpPCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblii mopTan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. Wudopmarnmonnas cuctema "EquHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas komnekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBIN HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocynapcTBEHHOTO HHCTHTYTa pyccKkoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaMoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

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

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

13. O6pa3oBatenbHbli moptan "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PECYPCHI

KyoI'Y:

1. Cpena moayinpHOTO JUHaAMHU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4€OHO-METOMUYECKUX KOMILUIEKCOB, ITyOIUKAIMA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnoreka nHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelIbHbIX TexHOMOoTHi http://mschool.kubsu.ru;

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

5. DneKTpoHHbIE 00pa30BaTeNbHBIC Pecypchl Kadeapbl HH)OPMAIMOHHBIX CHCTEM W
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJIsi 00y4alomUXCsl 0 0CBOEHUIO TUCIIUIIIMHBI (MOTYJIs)

CaMocTtosiTennbHasi paboTa CTYIEHTOB SBJSIETCS HEOTHEMIIEMOW YacCThIO MpoIliecca
MOJTOTOBKU. JIMCHHUIUIMHY PEKOMEHAYETCS H3ydaTh ITyTEM CHCTEMATHYEeCKOHW MpopaboTKu
JCKIIMOHHOTO MaTepuayia, CaMOCTOATEIBHOW TPOPabOTKH PEKOMEHIYEMOW JIMTEpaTypHhl,
PYKOBOJICTB M METOJIMYECKHX YKa3aHHH K BBINOJHEHHIO MpPaKTUYeCKUX 3aHatuil. Llens
CaMOCTOSITCIILHOM pPa0OTBHl — pacHIMpeHue Kpyro3opa W yrIyOJICHWE 3HAHWW B 00JacTH
(MHAHCOBOTO MHCTPYMCHTAPHSL.

KoHTponb 3a BBIOJHEHHUEM CaMOCTOSITEILHOW pa0OThl TPOBOAUTCSA IMPU HU3YYCHUU
KaXJI0¥ TEMbI TUCIMILIMHBI HA CEMUHAPCKUX 3aHATHIX. DTO TEKYIIUI OMPOC, TECTOBBIC 3aJaHHUS,
KOHTpOJIbHAs padoTa.

B uwacel, OoTBeJCHHBIC UIsI CAMOCTOSITEILHOW pabOThI, CTYIEHTHI TOJ PYKOBOJCTBOM
nperoaaBarelis 00s13aHbI BHIIOJHATh HHIUBUIYaTbHBIC TPAKTUYCCKUE 3aJaHMsI, IOTYICHHbBIC Ha
IMPAKTUYECKUX 3aHATHSAX. [IpM  BBITOJHEHHWH OTUX 3aJaHUM HEO0OXOJUMO HCIOIb30BaTh
TEOPETUYECKHI MaTepuall, JelaTh CChUIKM Ha COOTBETCTBYIOIIUE (OPMYIIBI, IPOBEPSATH
BBITIOJTHUMOCTD IIPEIOCHUIOK, HEOOXOUMBIX JIJIsl IPUMEHEHHUS TOrO WM HHOTO METO/A.

B ocBoeHWW NUCIUTUITMHBI WHBAJTUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHyalbHas y4deOHas paboTa (KOHCYIbTalluU) —
JIOTIOTHATEIIFHOE PA3bsICHEHHE YUeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONUM HHIUBHYyaTU3aIMNA O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepuaJbHO-TeXHHYeCKOe o0ecniedeHHe N0 JUCHHUILIMHE (MO1Y.T10)

I[To Bcem BumamM y4eOHOH JEATEIBHOCTH B paMKaxX JUCIUIUIMHBI HCIOJIB3YIOTCS
ayIUTOpUH, KaOUHETHl U J1a0OpaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIHAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYTOBAaHUEM.

HaumMeHoBaHKe crienmManbHbBIX
HOMEILEHU I

OCHAIIIEHHOCThH CIIEIHAIbHBIX
MHOMEILEHUH

HepequL JIMIIEH3UOHHOT O
IIPOrpaMMHOT'O obecrieueHus

VYuebHble ayIUTOpHU JUTS
MIPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THIA

Meobenb: yuebHas meOenb
TexHudeckue cpencTra 00yUCHUS:
9KpaH, MPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Y4eOHbIe VISt
TIPOBEACHUS 3aHATUN
CEMUHApPCKOTO THUMA, TPYNIOBBIX U
WHIUBUAYATBHBIX  KOHCYJIBTAIUMN,
TEKYIIEeTo KOHTPOJISt u
MIPOMEXKYTOYHOM aTTecTalnu

ayJUTOPHA

Meobenb: yuebHas MeOenb
TexHUYeCKUE CpeICTBA O0YUCHHS:
9KpaH, MPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Y4eOHble ayIUTOPUH IS
MIPOBEIEHUS JTaOOPATOPHBIX padboT

Mebens: yaeOHast mebernn
TexHu4ecKue cpecTBa 00YUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEPHI,
HOYTOYKH

ObopynoBaHue:



http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Jlaboparopust HHGOPMALIMOHHBIX U
ynpasisitonux cuctem 201H
Jlabopatopusi 3KOHOMUAYIECKOMH
nndopmaruku 202H

Jlabopartopus yrpaBicHHUS B
TeXHHYECKNX cucteMax 207H

Jlabopatopust OpraHU3aIMOHHO-
TEXHOJIOTHYECKOT0 00ecIeueHus
TOPrOBOW U MapKETHUHIOBOM
nesitenpHocTd 201 A

JlabGopaTopust 5JKOHOMHUKHU U
ynpasnenus 212H

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, MynbTUMeIuiiHasS
TpuOyHa nekrop, Cucrema
BuieokoHpepeHIcBssu, [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 MOUIMHHOCTH OaHKHOT,
SImuK NeHEKHBIN,

IInaH1eTHBIM UMIIPUHTED,
Yecunurenb aBTOHOMHBIHN
OecrpoBOTHON

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,
Microsoft Office Professional Plus
1C: Ilpennpustue 8

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

VYueGHbIe AyAUTOPUH JUTSt
KypCOBOTO NPOSKTUPOBAHHS
(BBITIOJTHEHUS KYPCOBBIX paboT)

Meobenb: yuebHas mebOenb
TexHUYEeCKUe CpelcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Jns  camocTosTenbHOW — paboThl  OOydYarOUIMXCS — MPEAYCMOTPEHBbl  MOMEIIECHUS,
YKOMIUIEKTOBAaHHbIE CHEUAIN3UPOBAHHON MeOesbl0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHreM J0CTyIa B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

OcCHaIIEHHOCTh MOMEIICHUI JIJIs
CaMOCTOSTENFHOU paOOTHI

HanMmeHnoBanue nmoMeneHui s
CaMOCTOSTEIIFHOU pabOTHI

Hepequb JIMIICH3UOHHOT O
HpOFpaMhHﬂNT)O6GCH€quHH

o0yyaromuxcst oOyyaromuxcst
[omemnieHne as caMOCTOATENbHOM | Mebenb: yaeOHas MeOenb Microsoft Windows 8, 10,
paboTel oOy4aromuxcs (uutaneHbil | Kommiekr — cnenmanmsuposanHoi | Microsoft Office Professional Plus
3an Hay4yHoii OnbnmoTrekn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C [OAKIYEHHEM K

HHPOPMANOHHO-
KOMMYHUKallMOHHON

CCTHU




(quTepHeT» u J0CTYylIOM B

JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
obopynoBaHue, oOccIeYnBaroIee
JOCTym K  CETH  HWHTEPHET
(mpoBomHOE COEUHEHNE u
0eCrpoBOHOE  COCJUHEHHE IO

texuosorun Wi-Fi)

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

Meobenb: yaebHas meberb
Kommiexr  cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIEC CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C TOAKIIOUEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOMN
«HuTepHeT» W JOCTYIOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KaMephl, KOMMYHHKAI[HIOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JOCTym K  CETH  HWHTEPHET
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOE  COCIUHEHHE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




