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1 Hesan u 3axa4y U3y4eHUs AMCHUIIIHHBI (MOIYJIs1)

1.1 Heab ocBOeHUN TMCUMILINHBI

Llens ocBoenust tucuuiuimHbl «Data Mining» cocrout B popMupoBaHuy 3HAHU, YMEHHH U
HAaBBIKOB (KOMIIETEHIMI) 1O OJHOMY W3 TPUOPHUTETHBIX B COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUSX HAIPABJICHUIO — MOUCKY U aHATUTHYECKOH 00paboTKe TaHHBIX.

1.2 3apaum TUCHHMILIMHBI

— (dopmupoBanue y OakalaBpOB NPAKTHUYSCKUX HABBIKOB cOOpa, cHUCTEMaTH3aIuU |
XpaHEHHS JaHHBIX;

— (dopmupoBanue y OakaaBpoOB MPEACTABICHUS O TEXHHUYECKUX U METOHOJIOTHYCCKHX
CpeICTBaX aHAJIM3a JJAHHBIX, 00CCIICYNBAIONINX COOP, XpaHEHUE M CUCTEMATH3AINI0 HHPOPMAIIHH;

— O3HaKOMJICHHE OaKaJlaBpOB C OCHOBHBIMH MPHUHIIUIIAMH MAIIMHHOTO OOYYCHHS - a
MMEHHO, BHJaMH 3a7ad MaIlIMHHOrO OOydYeHHs, KjaccaMu MOJelel (JIMHEWHbIE, JIOTHYeCKue,
HEUPOCETEBBIC), METPUKAMH Ka4eCTBAMU U TIOJIX0/IaMH K TIPEIBApUTEIHLHON 00paboTKe TaHHBIX.

1.3 MecTo AucuumInHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
Huciumuaa b1.B.05 «Data Mining» oTHocuTcs K Yactu, (GpopMHpyeMOil ydacTHUKAMU
oOpa3oBarenbHbIX OTHOIIEHHUH bioka 1 «/lucuunimuel (Moaynn)» yuyeOHOTO MJlaHa.
[lepeuens npeaIeCTBYOMUX TUCIUILINH, HEOOXOAUMBIX JUIS €€ U3YUYEHHUS:
+  HudopmanoHHO-KOMMYHUKAIIMOHHbBIE TEXHOJIOTUH B PO EeCCHOHATBHON AEITEIbHOCTH;
+ ba3mI JaHHEIX;
« Teopus 1 TEXHOJIOTUS MPOrPAMMUPOBAHHUS.
[lepeuenr mnocneAyrOUUX IUCHUIUIAH, IS KOTOPBIX JaHHAas AMCLUIUIMHA SBIISETCS
MIpPeIECTBYIONIEN B COOTBETCTBUH C YUEOHBIM IIJIAHOM:
« Teopus npunsATHS penieHU;
«  TexHonorm4eckoe NpeIIPUHUMATENBCTBO;
+ VYmpaBieHHe B3aUMOJICHCTBUSIMHU B OM3HEC-CPEJIC;
«  CratucTU4ecKre METOABI U MOJCIIN.

1.4 TlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHUS MO TUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl
N3yyenne naHHONM y4eOHOM NMCHUIUIMHBI HampaBieHO Ha (OPMUPOBAHHE Y OOYyYarOIIUXCS
CJIEIYIOIIUX KOMIIETCHIUH:

Koz ¥ HanMeHOBaHHe MHAMKAaTOpa™ PesynbTaTel 00y4eHus MO TUCIUIIIIHHE
JIOCTHYKEHUST KOMITIETEHIIM U

IIK-1 CnocofeH pyKoBOAUTH NOCTABKAMHU HH(POKOMMYHUKAIMOHHBIX CHCTeM U (MJIM) UX COCTABISIOIMX

3Haem: METOIIbI K MHCTPYMEHTHI TIOMCKa HH(OpMAIUH;
CITOCOOBI TTOMCKA HH(OPMAIIHH IT0 TTPOoIayKaM
MH()OKOMMYHHKAIIMOHHBIX CHCTEM U (MJIH) UX COCTABIISIONTUX
Ymeem: ucnonb30BaTh HHCTPYMEHTAIIBHBIC CPEICTBA IS
M3BJICUCHUS, TPEOOPa30BAHMS, XpaHEHUS M 00paOOTKH TaHHBIX
13 pa3HOPOJHBIX UICTOYHUKOB, B TOM YHUCIIE B PEXKUME
[peanbHOTO BPEMEHH; TPOM3BONTH OUMCTKY JAHHBIX JJIS
[TPOBEICHUS AHAIMTUYECKUX PabOT; OCYIIECTBISITh
TOJITOCPOYHOE MTPOTHO3UPOBAHUE TIPOJIANK
H()OKOMMYHUKAIIOHHBIX CHCTEM H (VTN ) WX COCTABIISFOIINX ;
[TPOBOINTH aHANIM3 U PACIIPOCTPAHEHHUE JTYUIIHUX TPAKTHK
MpoaaX HH(HOKOMMYHHUKAITMOHHBIX CHCTEM U (WJIH) HX
COCTABIISTFOIIIUX

Tpyoosoe deticmeue: N3BICUCHUE, TIPOBEPKA M OUMCTKA TAHHBIX
13 TeTEPOTCHHBIX NCTOYHUKOB; TIOUCK U 00padoTKa
MH(pOPMAIIKH 110 TPOjaykaM UH()OKOMMYHUKAI[HOHHBIX CHCTEM
1 (VUT) MX COCTABIISIONIHX.

WIIK-1.3 OnpemensieT HCTOYHUKH,
AHATIM3UPYET, COOMPAET U CHCTEMATH3UPYET
WH(popMaHIO TS aHAIHM3a




IMK-2 Cnocoden pa3zpadaTsIBaTh 0T/AeIbHbIe GYHKIMOHAIbHbIE HATIPABJIEHUS YIPABJIEHUs PUCKAMH

3naem: NICTOYHNKY MH(OPMAIMH, B TOM YHcie HH(OpMaIiH,
HEOOXOAMMON  JJIsl  ONMCAHMA M aKTyaJIM3allull PHCKOB;
METO/IbI cOOpa M CHCTEMaTH3aluH 3Toi HHpopMaiu

Ymeem: ucnionp3oBaTh HHCTPYMEHTAIIBHBIE CPEICTBA M METO/IBI
st cOopa 1 00padoTKH MH(POPMAITUH IO aKTyaJIM3alH PUCKOB,
OLIEHKE Ka4eCTBa MX OIMCAHUS, B TOM YHCIIE B PEKIME

UIIK-2.2. Onpeznelsier HCTOUHUKH, [peasbHOTO BPEMEHH; COCTABIISTH aHATUTHYECKHE OTYETHI C
aHaJIM3UPYeET, COOMpAeT U CHCTEMaTH3UPYET MH(OPMALHEi O PUCKAX [T PyKOBOJUTEIIS II0PA3/ICICHUS 1
MH(OPMALIHIO IS aHAIH3a OTBETCTBEHHBIX 32 MEPOIPHITHS 110 PUCKAaM PaOOTHUKOB

Tpyoosoe deticmsue: coop nHMHOPMAIIAN, KOHTPOIH Ka4eCTBa
PabOoTHI COTPYIHHUKOB TI0 ONMCAHMIO M aKTyaJIU3allid PUCKOB;
obecreueHre nHpOpMaIieil TEKyIIero ypaBieHUsI pUCKaMH Ha
[MOCTOSTHHOM OCHOBE; MTPEICTaBICHNE aHATMTHYECKOM
MH(bOPMAIIMU O PUCKAX PYKOBOJUTEIIO MOAPA3ICIICHUS 1
OTBETCTBEHHBIM 32 MEPOITPUATHS 110 PUCKaM pabOTHUKAM

I1K-4 CnocodeHn 000CHOBHIBATH BO3MOKHbBIE PellIeHHsI U BHIOUPATH HandoJiee ONTHMAIBHbIE

3naem: metonbl cOOpa, aHaN3a, CUCTEMAaTHU3al1, XPaHEHHSI 1
OIepKaHIsI B aKTYaJIbHOM COCTOSIHMU HMH(OPMAIUU OH3HeC-
aHaM3a; MH(GOPMAaLMOHHBIE TEXHOJIOTHH (ITPOTrpaMMHOE
oOecrieucHue), MPUMEHAEMBIE TS TieNeii coopa u
cUCTEeMaTH3alui HHPOpMaIUY;

Ymeem: npoBomuTh cOOp M cucTeMaTu3aluio HHHOPMaIHH;
arperupoBaTh, CTPYKTYPUPOBATh U 000011aTh

TaHHBIE; TOTOBUTH 00OCHOBAHHUE JJIsl BHIOOpA PELIeHHS
Tpyoosoe Oeticmsue: onpeaeicHHE HICTOUHUKOB JAHHBIX JIJIS
aHaM3a, UACHTH(UKAIIMS BHEITHUX U BHYTPEHHUX HCTOYHHKOB
TAaHHBIX JUIs IPOBECHUS aHAIMTUYECKUX PabOT 10 00OCHOBAHHUIO
1 BRIOOPY Hanbosee ONTHMAIBHOTO PeIIeHHS

WITK-4.1 OnpenemnsieT KCTOUHUKH,
AQHAJTU3UPYET, COOMPACT U CUCTEMATU3UPYET
MH(pOPMALINIO JUTS aHAIN3a

Pe3ynbTaTsl 00y4yeHHs 0 AUCHUITIIMHE JOCTUTAIOTCS B paMKax OCYLIECTBICHUS BCEX BUOB
KOHTaKTHOM M CaMOCTOSTENbHONW pPabOThl OOydaromMXcs B COOTBETCTBUM C YTBEPIKAECHHBIM
y4eOHBIM TUIaHOM. MHIMKAaTOPbl JOCTHKEHUSI KOMIIETEHIIUN CYUTAIOTCS C(HOPMUPOBAHHBIMU TPU
JOCTUKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB O0yUYEHUSI.

2. CTpyKTypa M cojep:KaHue THCHHILINHBI

2.1 Pacnpeaesjenue TPyJI0EMKOCTH AUCHUILIMHBI IO BUAaM padoT

OO6mast TpyJ0€MKOCTh JUCIUIUIMHBI COCTaBIsAET 3 3aueTHbIX enuuuil (108 gacoB), ux
pacopeeaeHue o BUIaM padoT IPEeaCTaBIeHO B Ta0aUIEe

Bunpi pabor Bcero dopma 00yUeHH
4acoB 3a04Hast
ouHast OYHO3a0YHAs
5 cemectp | X cemectp | X cemecTp X Kypc
(1acel) ("gacwr) (Jacwr) (dachn)
KoHTakTHasi padoTa, B TOM YHCJIe: 58,2 58,2
AYIHTOpPHbBIE 3aHATHSA (BCEr0): 52 52
3aHATUA JIEKIIMOHHOTO TUIIA 18 18
imabopaTopHbIe 3aHSITUS 34 34
[IPAKTHYECKHE 3aHSITHUS
CEeMUHAPCKUE 3aHSATHSI
MHasi KOHTaKTHasi pagoTa: 6,2 6,2
Kontpons camocTosTensHoi pabotsl (KCP) 6 6
[TpomexyTounast arrecrauus (MKP) 0,2 0,2




CamMocTosiTeIbHasi paboTa, B TOM YHCIIe: 49,8 49,8
PacuérHo-rpaduueckas pabora (PT'P) 15 15
(TIOATOTOBKA)

CaMOCTOSITENIPHOE ~ U3YYCHHE  Pa3JIeiioB,
CaMOIOJITOTOBKA (mpopaboTka U
[OBTOPEHUE JICKIMOHHOTO MaTepuaia |
MaTepuana  y4eOHHKOB W y4eOHBIX 34,8 34,8
MocoOMid, MOATOTOBKA K JIa0OpPaTOPHBIM H
MPAKTUYECKUM 3aHSATHSAM, KOJUIOKBUYMaM H
T.1.)

Kontpoab:

HOZ[FOTOBKa K 3a4€Ty

Oo01mast gac. 108 108
TPYA0E€MKOCTh B TOM YHCJIE 58,2 58,2

KOHTAKTHasi paboTa
3a4. e 3 3

2.2 Copep:xkaHue IUCUUIIMHBI
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJIOEMKOCTH IO pa3fesiaM AUCLIUIIINHBIL.
Pazpensl (TemMbl) AUCIUTUINHBI, U3Y4YaeMBbI€ B 5 ceMecTpe (oyHas ¢hopma 0byyenus)

KosmuectBo yacoB
Bueayn
Ne HaumenoBanue paszzenos (Tem) Beero Aynuropras paboTa | yropHas
pabota
JI 113 JIP CPC
JlaHHBIC: UICTOYHUKU XPAaHSHUS TAaHHBIX B CETH,
1. 8 2 2 4
COBpPEMEHHBIE IMOJX0JIBI K 00paboTKe
2. [Metonsl c60pa U CHCTEMATH3AIMH HHQOPMALIN 10 | 2 4 4
3 COOop MaHHBIX U3 COMMABHBIX ceTei. APl mpoToKoIbI 10 5 4 4
" s VK, LinkedIn, Twitter, Moii Mup.
API mpoTokoJt 111 pUHAHCOBBIX JAHHBIX: 10 5 4 4
4. |Marketstack, Finnhub, IEX Cloud, Finam.
5.  |O6pabotka nanubix. bubmmorekn NumPy, Pandas. 12 2 4 6
Buszyanuzanus napopmanun. budbmuorexn Matplotlib
1 SeaBorn. OHaiiH-CepBUCHI ISl TOCTPOCHUS 14 2 6 6
6. |mambopmros.
7. [[lapcunr caitoB Ha Python. 10 2 2 6
8.  [Ba0-amanutuka: Google Analytics, SAunexkc.Merpuka.| 10 2 2 6
9 Mojieny MalmuHHOTO 00YYeHHsI Ha JJAHHBIX: MOJIETN 178 | 2 5 0.8
erpeccu, KiaccuuKaluu, KJacTepu3aluu.
\UTOI'O no pazoenam oucyuniunsl 101, 8| 18 34 49,8
KoHTpoisib camocTosTenbHoi paboTsl (KCP) 6
[Tpomexxytounas arrectarus (MKP) 0,2
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO
OO611ast TPYA0EMKOCTh IO JTUCITUILTHHE 108

[Tpumeuanue: JI - nexuuu, 113 - mpaktuueckue 3ansaTus / ceMuHapsl, JIP - mabopaTtopHble 3aHATHS,
CPC - camocrosTenbHas padoTa CTyAeHTa



2.3 Copep:xanue pa3iesoB (TeM) THCHUNTHHBI

2.3.1 3auaTud JeKIIHOHHOI0 TUIIA

HaunmenoBanue pazacia

dopma TeKyIero

No (TeMbl) Copneprxanue pasjena (TeMBbI) KOHTpOIA
JlanHble: WCTOYHHKH |AHAJIN3 UICTOYHUKOB HH(OpMALUK B ceTH MHTEpHeT. Onpoc
1 [xpaHenns nHpopmannu B |[Kiaccupukanus JaHHBIX.
ceTH, COBpEMEHHBIE
MoaX0abI K 00paboTKe
Mertobl cOopa u JTarbl uccaeOBaHusl. THITEI HEOOXOAUMOM JUIst Onpoc
2. |cucremMaTH3anuH vccieioBaHus nH(popMany. Buast nccnenoBanuii. Meto st
MH(pOpMaIUu cOopa maHHbIX. IHCTpYMEHTSI 151t cOopa JaHHBIX.
Coop JIAHHBIX u3 |API xak cpeacTBO MHTErpauy npunoxenui. Tumst API- Onpoc
conuanbHbIx ceteil. AP [mHTepdetico. [Togxmrouenue k Twitter API. MccnenoBanue
3 [porToxon A VK, [mabnonoB B perBuTax. OnpeaeieHus JEKCHYECKOTO
" |[LinkedIn, Twitter, Moit |[pa3HooOpa3ust TBUTOB. BrimonHenue 3anpocos k LinkedIn.
Mup. 3arpy3ka ¢aiina ¢ nndopmanueit o konrakrax ¢ LinkedIn.
Hopmanu3zaiys JaHHBIX JUIs aHaJIU3a.
APl mpotokonsr s [MaTepdetic APl REST mns nonydenns nanabix GpoHI0BOTO
(uHaHCOBBIX  NaHHBIX: [pbiHKa. API ponnoBoro peika Finnhub Stock API mns
4. |Marketstack,  Finnhub, [moctpoenus puHancoBsix mpoaykToB. CrOCOObI MONTyYEHHUS Onpoc
IEX Cloud, Finam. W MCIIOJIb30BAHUS TOYHBIX PHIHOYHBIX JJAHHBIX C TOMOIIBIO
IEX Cloud API.
O0paboTka JNaHHBIX. ([IporpaMMHBI MUHUMYM Ul aHaiau3a AaHHbIX: NumPy u
5 bubmorekn  NumPy, [Pandas. Ctpykrypsl nanHbix Series u DataFrame. Teem
" |Pandas. [lepBruHBIi aHaMK3 qaHHBIX ¢ Pandas, memoHcTpanus
ocHOBHBIX MeT010B Pandas u NumPy. 3anaya
Busyanuzanus JlemoHCTpanusi OCHOBHBIX MeToIoB Seaborn. Tloctpoenue
HH(POPMALIUH. bar chart, pair plot, dist plot, joint plot, box plot.
bubnmmoreku Matplotlib u [iHTepakTrBHBIC rpaduku B jupyter notebook ¢ momoripio
6. |SeaBorn. Ounaiin- oubmroteku Plotly. Busyanusanus 3a1a4u OTTOKa KIMEHTOB. Onpoc
CEPBHUCHI JUIs IOCTPOCHUS
namoopIoB.
[lapcunar  caiiToB  Ha|ABTOMAaTH3HPOBAHHBINA COOp HH(POPMAIHH C CAHTOB.
Python. TexHnueckuii mapCcuHT caiTa. AHAJIM3 CTPYKTYPHI CATOB-
7 KOHKYPEHTOB C LIEJIbIO YIIYUIIECHHs U Pa3BUTHsI COOCTBEHHOU Onpoc
' CTPYKTYpBI. 3aJjaua mapcuHTa Ha3BaHUA TOBApOB,
APTHUKYJIOB, IIEH ISl HAITOJIHEHHS CBOET0 COOCTBEHHOTO
MHTEpHET- Mara3uHa.
Ba6-ananmutuka: Google |CTaTHCTHKA ITOCEMIAEMOCTH Pa3C/IOB U BEO-CTPaHUII caiiTa:
Analytics, KOJIMYECTBO MPOCMOTPEHHBIX BeO-CTPAHUIIL, KITFOYEBBIE CJIOBA
nnexc.Merpuka. 1 (pasbl, 10 KOTOPBIM [TOCETUTEIN HAXOIAT CAiT B
[MOMCKOBBIX CUCTEMAX, Teorpadus MoceTUTENeH, Bpems,
MIPOBEJICHHOE Ha BeO-CTpaHuUIle moceTuTeneM. Metoasl u
8. MHCTPYMEHTHI BeOAHANTHKI. AHAIN3 TIOBEACHUS Onpoc
[TOCETUTENICH Ha CTPAHUIIE: B3aMMOIEHCTBHE ¢ (hopmamu,
COBEpIIICHIE MUKPO M MaKpOKOHBepcHii. CKBO3HAS
aHaymTHKA. OTCIeKUBAaHUE MTOJTHOTO ITYTH MOJB30BATENS OT
IIPOCMOTPA PEKJIAMBI U IO 3aBEPIICHUS CACIKH, a TAKKE
TTOBTOPHBIX MPOJAXK.
Moaean MallmHHOT'O Turmel 3a1a4 MammHAOTO 00y4YeHus. Beenenne. [loctanoBku
0oOydeHMs Ha TAaHHBIX:  [3a7ad B MamMHHOM o0y4deHnu. OOydeHune ¢ yauTeneM u 6e3.
MOJICTIH PETPECCHH, Knaccudukanus, perpeccusi, paHKUpOBaHNUE,
KITaCCH(UKAIINH, Knmactepu3anusa. OOydaronas 1 TeCTOBasK BEIOOPKH.
9. [KJTacTepU3aIiH. [IpoGmema mepeodyuenns. Kpocc-pamunarnms. Meton Onpoc, Tecm

Omkalmmx cocenei. Pematornme gepeBbst. barruar u MeTon
CITy4aliHBIX ToanpocTpancTB. CirydaitHpie neca. bycTuHr.
['pagreHTHBI OyCTHHT HAJ PEIIAIONIMMHI AEPEBhSIMHU.

Monens xgboost.




2.3.2 3aHATHSA CEMHMHAPCKOI0 THIA (PAKTHYeCKUe / CeMMHAPCKHE 3aHATHSA/
JabopaTopHblie paborTbl)

Ne HanmenoBanue paznena Temamvxa sapsait/paboT ®opma TeKyIIero
(Temer) KOHTPOJIS
JlaHHBIE: NICTOYHUKH Tlouck naHHbIX. XpaHeHHe OOJIBIINX JaHHBIX
1 [xpaHenus uH(pOpPMAIIUH B 7P
CEeTH, COBPEMEHHEIE
ITOIX0JTBI K 00paboTKe;
MeTompl cOopa u DTarbl UCClIeN0BaHus. THIIBI HEOOXOAUMOM IS
o [cHCTeMaTH3AIH vccieioBaHus nH(popMay. Buast nccnenoBanuii. Meto st 7P
" [mHObOpManMM cOopa maHHBIX. IHCTpYMEHTSI 11t cOopa JaHHBIX.
COOp NaHHBIX U3 [porpammusiii natepdeiic API reference index. Muctpyment
couuanbHbix cetedl. APl [komanaHo# ctpoku Twurl
3. npoTokousl 1y VK, JIP, T
LinkedIn, Twitter, Moii
Mup.
API potokoun 1ist [TonydeHre pIHOYHBIX TAaHHBIX C TIOMOIIBIO CTAHAAPTHBIX
4 (buHaHCOBBIX JaHHBIX:  |APl-uHTEpdeiicoB 7P
" |Marketstack, Finnhub,
IEX Cloud, Finam.
O0paboTKa TaHHBIX. 3arpyska, 3amnpoc U GUIbTpaIys JaHHBIX ¢ TTOMOIILIO
5. [bubmuorexku NumPy, oubnrotexku Pandas. JIP, T
Pandas.
Busyanuzanms JlemoHcTpanus OCHOBHBIX MeToioB Seaborn. TToctpoenue bar
HH(BOPMALIHH. chart, pair plot, dist plot, joint plot, box plot. UuTepakTiBHbIE
6 bubmorexkn Matplotlib u [rpaduxu B jupyter notebook ¢ momorsto 6udanorexu Plotly. JIP
" |SeaBorn. Owunaiin- Bu3syanu3zalus 3a/1a4u OTTOKa KJIMEHTOB.
CEPBUCHI IS IOCTPOCHHUS
1anmbopaoB.
[lapcunr caiiToB Ha ABTOMAaTHU3MPOBAHHBIN COOP HH(GOPMALIUH C CATOB.
Python. TexHrueckuii mapCcuHT caiTa. AHAJIU3 CTPYKTYPHI CATOB-
7 KOHKYPEHTOB C LIEJIbIO YITYUIICHHs U Pa3BUTHsI COOCTBEHHOU 7P
' CTPYKTYpBI. 3aJjaua mapCcuHTa Ha3BaHU TOBAPOB, ApTHUKYJIOB,
[[CH JIJI5l HAITOJIHEHUS CBOET0 COOCTBEHHOTO MHTEPHET-
MarasuHa.
Bo6-anamutuka: Google |CHCTeMbl HHTEPHET-aHAIMTHKHY C JACTAIN3AI[HEH TOBEACHUS
8. |Analytics, nocetutelns Ha crpanuie. Google Analytics, Sunekc.Metpuka JIP
Sraekc.MeTpuka.
Mojenu MalMHHOTO ITocTpoenue u oTOOp Mpu3HAKOB. [IpuoxeHus B 3aqa4ax
00y4eHMsI HA JTAHHBIX: 00pabOTKK TEKCTa, M300pakeHuil U reomaHHbiXx. O0yueHHne 03
9. |MOmenH perpeccuw, yuutersi: PCA, knactepusanusi. JIP
KJIacCH(UKAIIUH,
KJIacTepU3allnu.

3amuta naboparopHoii padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii
pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P), acce (3),
konokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEeKTOB)
He npedycmompeno




2.4 TlepeyeHb Y4eOHO-MeTOAMYECKOT0 00ecTiedeHusI 1JIsl CAMOCTOATEILHONH PadoThI
o0yyaumuxcs Mo JUCHHUILINHE (MOIYJIIO)

No BI/IZ[ CPC HepequL y‘ICGHO-MCTO}IH‘IeCKOFO obecrneueHus JUCIHUIIINHEBI 110
BBIIOJIHEHUIO CAMOCTOSITEILHOM pa60T},1
1 3aHaTus JICKIIMOHHOT'O 1 MCTOHI/I‘JCCKI/IG YKasaHug i1 HDOATOTOBKM K 3aHATUAM JICKIMOHHOI'O H
CECMHHApPCKOT'0 THIIa CCMHWHApPCKOT'0 THIIA. YTBep)KI[eHI)I Ha 3aCCIaHnun CoBeTa 3KOHOMHYECKOTO

(dakyasrera @PI'BOY BO «Ky0I'V». IIpotokon Ne 1 ot 30 aBrycra 2018 roxa..
PexxuM noctyma:

2 Brmonnenue MeTOI[I/I‘IeCKI/Ie YKasaHugd 110 BbIIOJHCHUIO CaMOCTOSITEILHOHU pa6OTI>I
CaMOCTOSITENIbHON paboThl |00yJarommxcs. YTBepKAeHbI Ha 3acemanud  CoBeTa JKOHOMHYECKOTO
00yJarommxcs (hakynereTa ®I'BOY BO «KyOoI'Y». [Tpotokon Ne 1 ot 30 aBrycra 2018 rona..

Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 Brmonnenune PacyYCeTHO- MeTOI[I/I‘IeCKI/Ie YKa3aHus IO BBIITOJIHCHUIO paC‘-ICTHO-I‘pa(bI/ILIeCKI/IX 3a}1aHPII7L

rpaduyeckux 3amanuii Y TBepKIeHBI Ha 3aceqanuu CoBeTa s3koHOMUYeckoro dakyasrera PI'EOY BO|
«KyoI'Y». IIpotokom Ne 1 ot 30 aBrycra 2018 roma.. Pexxum noctyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 | BemmonHenne 1abopaTopHbIX [MeTOMYEeCKHEe yKa3aHWsl 10  BBINOJHEHUIO J1TaOOpaToOpHBIX  padoT.
pabor 'YTBepkaeHs! Ha 3acenanu CoBeTa skoHOMUYeckoro dakynsrera PI'EOY BO|
«KyoI'Y». IIporokon Ne 1 ot 30 aBrycra 2018 roma.. Pexum noctyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

10 HHTepakTuBHBIC METOABI  [MeTOAMYECKUE YKAa3aHUS 110 HWHTEPAKTUBHBIM  METOJAM  OOyYeHHS.
o0yJeHus 'YTBepxkaeHsl Ha 3acenanuu CoBeta sKkoHOMHYeCcKoro (akynsrera DI'BOY BO
«KyO6I'Y». Ilpotokon Ne 1 ot 30 asrycra 2018 roma. Pexxum npoctyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Y4eOHO-METOANYECKIE MaTEPUATIBI TSI CAMOCTOSITEIbHON pabOThl O0YUYaIOIIUXCS U3 YHCIIa
WHBAJTUJIOB W JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 310poBbsi (OB3) mpemocTaBisioTcst B
(dbopMax, aTanTHPOBAHHBIX K OFPAHUYEHUSAM UX 3[0POBbS U BOCIIPUATHS HH(OPMALINK:

JIis U1 ¢ HapyIeHUsIMU 3pEHUS:

- B IIeYaTHOW (popMe yBEIMUYCHHBIM HIPUPTOM,

- B (popMe PIEKTPOHHOTO IOKYMEHTA,

- B (opme aynuodaiina,

- B mevyaTHou popme Ha s3b1Ke bpaiis.

Jlyis U1 ¢ HapyLIeHUsIMU CTyXa:

- B mevaTtHoi dopwme,

- B (popMe IEKTPOHHOTO IOKYMEHTA.

Jljig 1 ¢ HapylIeHUsIME OIIOPHO-BUTATENILHOTO anmnapara:

- B mevaTtHoi dopwme,

- B (popMe PIEKTPOHHOTO JIOKYMEHTA,

- B (dopme aynuodaiina.

JlaHHBIN TepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. OOpa3oBaTejibHbIe TEXHOJIOTHMH, NPHMEHsieMble IPH OCBOCHMH JAUCHUILINHBI
(MoxyJis)

B xome wW3yuyeHMS [OHUCUUIUIMHBI NPELYCMOTPEHO MCIOJIb30BAaHUE  CIEAYIOLIUX
00pazoBaTeNbHBIX TEXHOJIOTHI: JIEKIMH, J1a0OpaTOpHbIE 3aHATHSA, MOATOTOBKA MHChMEHHBIX
pacueTHO-rpauIecKux paboT, cCaMOCTOATENbHAs paboTa CTYICHTOB.

KoMIeTeHTHOCTHBIM MMOAXOJ B pPaMKaxX IMpENofaBaHUs AUCLUIUIMHBI DPEaTU3yeTcs B
UCMOJIb30BAHUM HMHTEPAKTUBHBIX TEXHOJIOTMH M aKTHUBHBIX METOIOB (MPOEKTHBIX METOJHK,
MO3TOBOI0 HITypMa, pa300pa KOHKPETHBIX CUTYallMil) B COYETaHUH C BHEAYAUTOPHONU pabOTOM.

WudopmalMoHHbIE  TEXHOJOTHM, NpPUMEHSEMble TpU  HM3YYCHUU  JUCIUIUIMHBL
HCIIOJIb30BAHUE UH(POPMALIMOHHBIX ~ PECYpCOB, JOCTYNIHBIX B MH(POPMALMOHHO-
TEJIEKOMMYHUKAlMOHHOM ceTh VHTEepHET.


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

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOIOT U, IPUMEHSIEMbIE ITPH NU3YYEHUH TUCIIUIUTMHBI -
JUIsL JML C OlPAaHWYEHHBIMM BO3MOXHOCTSMHU 3J0pOBbS IIPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTallU} C UCIIOJIb30BAHUEM DIEKTPOHHOM IOYTHI.

4, OneHo4HbIe cpeacrea AJIs TEKYLIET0 KOHTPOJIA ycneBaeMoCT Hu
l'lpOMe)KyTO‘lHOﬁ aTTeCTallun

OneHouHBIE CpencTBa NpPEAHA3HAYCHBI JIi KOHTPOJS W OLEHKH 00pa30BaTEIbHBIX
JNOCTMKEHUM  00y4YarollMXCsl, OCBOMBILIMX IporpaMMmy YyuyeOHoll muciuruiuael COop U
cucreMaTH3anus HHPOpMaIuu.

O1eHOYHBIE CPENCTBAa BKIIOYAET KOHTPOJBHBIE MaTEpUaNbl JJIsl MPOBEICHUS TeKYIIero
KOHTpoJA B ¢opMe onpoca, pacuemHo-epaguueckux 3a0aHuti 1abopamopHvix padbom W
NMPOMEKYTOYHOM aTTecTaluu B opMe BONIPOCOB U 33JaHUH K 3a4ETYy.

CprKTypa OLCHOYHBIX CPEACTB JIsA TeKleIeﬁ H HpOMe)KyTO‘IHOﬁ arrecranmumn

Kon n HanmeHnoBanune HanmeHOBaHHUE OLIEHOYHOTO CPeJICTBA
PesynbTaThl 00yueHus (B

UHMKaTopa (B . IIpomexxyTounas
ol pa ( COOTBETCTBHH C I1. 1.4) Tekyumit KOHTPOJIb P Y

/Tt
COOTBETCTBUHU C II. 1.4) aTrTecTalms

Ormpoc JIP Bompock! Ha
3auere

3HaeT METOIbI U
MHCTPYMEHTHI [TOMCKa
MH(pOpPMAIIH; CIIOCOOBI
MOVCKa HH(POPMAIUH 110
polaKam
MH(POKOMMYHHUKAIIMOHHBIX
CUCTEM U (WJIN) UX
COCTABIISFOLLINX

'YMeeT: UCIOIb30BaTh PI'3 JIP Bompocs! Ha
MHCTPYMEHTAaJIbHBIC 3auyere
CpeCTBa ISl U3BJICUCHUS,
MpeoOpa3oBaHUs, XpaHEHUS
1 00pabOTKY JAaHHBIX U3
Pa3HOPOJIHBIX HCTOYHUKOB, B
TOM YHCIIE B PeXKUME
peabHOTO BpEeMEHH

UIIK-1.3. Onpenenser  [Vmeer: mpou3BOIHTH PI'3 JIP Bompocsl Ha
MCTOYHMKH, aHATTU3UPYCT, |0YUCTKY IPOU3BOIUTH 3a4CTC
1 cobupaer u OYHCTKY JaHHBIX I
CUCTCMATU3UPYCT [IPOBEACHHUS aHATUTUICCKUX
nHGOPMAIIHIO IS aHAJIN32 [paGoT

'VMeeT: oCyIecTBIATh Omnpoc JIP Bompocsl Ha
I0JITOCPOYHOE 3aveTe
MPOTHO3MPOBAHUE MPOJIAK
MH(POKOMMYHHUKAITHOHHBIX
CHCTEM M (WJIH) UX
COCTABJIAIOIINX

VMeeT: IpOBOANTS aHam3 1 [OTPOC JIP Bompockl Ha
PaCIPOCTPAHCHUEC TYUIINX 3a4CTC

MPaKTHUK MPOAAK
MH(POKOMMYHHKAIIHOHHBIX
cucTeM U (WIIH) UX
COCTaBJIIOLINX

Tpynosoe neiicTBue: Ompoc JIP Borpocsl Ha
U3BJIEUEHHE, IPOBEPKA 1 3ayeTe

OUMCTKA JAHHBIX U3
reTepOreHHbIX HCTOUHHKOB




TpynoBoe AeiicTBUE: TOUCK U
00paboTka MH(pOpMaIIH TTO
Mpogakam
MH(POKOMMYHHKAIIHOHHBIX
crcTeM U (WITH) X
COCTaBJIAIOLIHNX

PI'3

JIP Bonipocel Ha
3ayere

UIIK-2.2. Onpenernsier
WCTOYHUKH, AHATIU3UPYET,
cobupaet u
CUCTEMATH3UPYET
UH(OPMALIUIO [UIs aHAIU3a

3rnaem: ICTOUYHUKHA
nH(pOpMaLlUH, B TOM YHCIIC
wH(popManuu, HeoOX0aUMOM
I OIIMCaHUS U
AKTyaJH3alii PUCKOB

Ornpoc

JIP Borpocsl Ha
3ayere

3naem: MeTozpl coopa
CHUCTeMaTH3aluU 3TOM
MH(pOpMaLuU

Ornpoc

JIP Borpoce! Ha
3ayere

Ymeem: ncnonp3zoBats
WHCTPYMEHTAJIbHBIC
CpeZCTBa U METOBI ISt
cOopa U 00pabOTKH
MH(pOpMALIUH 10
AKTyaJIN3allii PHCKOB,
OLICHKE KayecTBa X
OITMCaHWsA, B TOM YHCJIC B
PEeKMME peaibHOTO BPeMEeH!

PI'3

JIP Bonpocs! Ha
3auere

Ymeem: coctaBnsars
AHAJIMTUYCCKUEC OTUETHI C
MH(pOpMAIIKEH 0 pUcKax st
PYKOBOIUTENA
[OApa3AeiIcHus U
OTBETCTBCHHBIX 32
MEPOMIPHUATHS IO PUCKaM
pabOTHUKOB

Ormpoc

JIP Borrpocs! Ha
3ayeTe

Tpyoosoe oeticmsue. coop
MH(pOpPMALINH, KOHTPOIIb
KauecTBa pabOThI
COTPYAHHKOB 10 OIIMCAHUIO
U aKTyaJH3alllii PUCKOB

PI'3

JIP Bonpocsl Ha
3aueTe

Tpyoosoe oeticmsue:
oOecrieueHre HHpopMalumeit
TEKYILETO YIpaBIeHHs
[PUCKaMH Ha IOCTOSTHHOM
OCHOBE

Onpoc

JIP Bonpocsl Ha
3aueTe

Tpyoosoe oeticmsue:
TpecTaBlICHIE
AHAJIUTHYECKON
nH(pOpMaMK 0 pUCKax
[PYKOBOIUTEITIO
Mopa3eneHus u
OTBETCTBCHHBIM 32
MEPONIPUATHS TIO PUCKaM
[paboTHHKaM

Onpoc

JIP Bonpocsl Ha
3adeTe

UIIK-4.1. Onpexnensiet
HCTOYHHUKH, aHATU3UPYET,
coOupaer u
CHUCTEMATH3UPYET
rH(popMaNHIO IS aHATIH3a

3naem: MeTonmbI cOopa,
aHaM3a, CHCTEMATH3AIIH,
XPaHEHUS U MO IICPKAHUS B
AKTYaJIbHOM COCTOSTHUN
nH(popMany Onu3HeC-
aHaM3a

Onpoc

JIP Boripockl Ha
3auere




3naem: nHGOpMaronHble  |Ompoc JIP Bompock! Ha
TEeXHOJIOTHH (TIpOrpaMMHOE 3aueTe
oOecrieueHne),
MPUMEHSIEMBbIC JIIS [Ieei
cOOpa U CHCTEeMAaTH3AIIH

HGpOpMaIN

Ymeem: npoBoauts cOop 1 |Ompoc JIP Bompock! Ha
CHCTEMATH3ALIHIO 3ayeTe
MH(pOpMaLUU

Ymeem: arperuposarts, PI'3 JIP Bompocs Ha
CTPYKTYpHPOBATh U 3aueTe
00001aTh

TaHHbBIC

Ymeem: roToBUTH PT'3 JIP Boripocsr Ha
000CHOBaHUE IS BHIOOpa 331CTC
peleHns

Tpyoosoe deticmesue: PI'3 JIP Bompocs! Ha
OITpe/ieICHHe HCTOYHUKOB 3adeTe

TAHHBIX TS aHaIu3a,
UIeHTH(UKAIHS BHEITHUX U
BHYTPEHHUX UCTOYHUKOB
JaHHBIX JUIA ITPOBEIACHUA
AHAJIMTHYECKUX Pa0OT Mo
00OCHOBAHUIO U BBIOOPY
Har0oJiee ONTUMAaIbHOTO
pelLIeHUs

TunoBbie KOHTPOJIbHbIE 32JaHUA U1 HHbIE MaTepPUAJIbl, He00X0IMMBbIe VISl OLleHKH
3HAHUI, YMEHHH, HABBIKOB U (HJIM) ONbITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
¢dopmMupoBaHus KOMIIETEHUMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHOM NMPOrpaMMbl

Pacuemno-epagpuueckoe 3a0anue na memy: «Memoo 2naenvix komnonenm (PCA),
Kacmepu3zayusny

MaI Oyiem pabotathk ¢ HaOOpoM AaHHBIX Samsung Human Activity Recognition.
CkauaiiTe nanHble 0TCIO/a. JlaHHBIE TOCTYNAIOT C AKCEIEPOMETPOB U THPOCKOIIOB MOOMIIBHBIX
tenedonoB Samsung Galaxy S3 (moapoGHee mpo npusHaku - o ccbuike Ha UCI BhIIe), Takke
M3BECTEH BUJI aKTUBHOCTHU YeJIOBEKa ¢ Tele()OHOM B KapMaHe - XOJIUJI JIM OH, CTOSI, JIeKa, CUIel
WJIM 1] BBEPX/BHU3 MO JIECTHHUIIE.

Bnauane MbI peficTaBuM, YTO BUJ aKTUBHOCTH HaM HEU3BECTHEH, U MOMPOOyeM
KJIaCTepU30BaTh JIOJCH MPOCTO HA OCHOBE MMEIOLINXCS MTPU3HAKOB. 3aTEM PEIINM 3a/1a4y
ornpezaeneHus Buaa GU3n4ecKol aKTHBHOCTH UMEHHO KakK 3aJauy Kiaccu(UKaimm.

3anonHUTe KOJ B KJIeTKax (T/1e HanrcaHo "Bamr kox 31ech') M OTBEThTE Ha BOTIPOCHI.

[ToaroroBUTENBbHBIN 3Tall (3arpy3Ka OMOTUOTEK U CTUIICH)
import numpy as np
import pandas as pd
import seaborn as sns

from tqdm import tgdm notebook

smatplotlib inline
from matplotlib import pyplot as plt



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

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

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

from sklearn import metrics

from sklearn.cluster import AgglomerativeClustering, KMeans, SpectralClusteri
ng

from sklearn.decomposition import PCA

from sklearn.model selection import GridSearchCV

from sklearn.preprocessing import StandardScaler

from sklearn.svm import LinearSVC

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)

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

JInst KmacTepu3alii HaM He HY)KeH BEKTOp OTBETOB, TIOATOMY OyJieM paboTaTh ¢ 00beAMHCHUEM
oOyuaroreit 1 TecToBo# BeIbOpok. O0beauuuTe Xtrain ¢ X_test, a ytrain - ¢ ytest.
# Bam xoI 3Hechb

X =y = OnpeneJmM YHCJIO YHHUKAJIBHBIX 3HAYCHUH METOK OEJIEBOro Kjacca.

np.unique(y) array([1l, 2, 3, 4, 5, 6])
n classes = np.unique (y) .size

OtMmacmtabupyiiTe BEIOOPKY ¢ moMmoIisio StandardScaler ¢ mapamerpaMu 1o yMOJT4aHHIO.

# Bam kom 3meck scaler =
X scaled =

[MTonmxkaem pa3MepHOCTh ¢ TIoMoIbio PCA, ocTaBiisisi CTOJIBKO KOMITIOHEHT, CKOJIBKO HYXHO IS
TOT0, YTOOBI OOBSICHUTH KaKk MHHUMYM 90% JUCTIEPCHUH UCXOTHBIX (OTMACIITAOMPOBAHHbIX )
naHHbIX. Mcrmosp3yiite orMaciTabMpoBaHHYIO BEIOOPKY U 3adukcupyiite random_state
(koncranta RANDOM STATE).

# Bam kom 3Heck pca =

X pca =

Bonpoc 1:
Kakoe MUHUMaJIbHOE YHCIIO TIaBHBIX KOMIIOHEHT HYKHO BBIJIEIUTH, YTOOBI 00BACHUTE 90%
JMCTIEPCUU UCXOTHBIX (OTMACIITAOMPOBAHHBIX) TaHHBIX?

# Bam kom 3IecCh
BapuaHTbl:

« 56



*+ 65

*+ 66
« 193
Bonpoc 2:

CKOJIBKO MPOLIEHTOB JUCIEPCUU PUXOIUTCS Ha IEPBYIO INIABHYIO0 KOMIOHEHTY? OKpyIiuTe 110
LIEJIBIX MTPOLIEHTOB.

BapuanTsbI:
. 45
« 51
« 56
« 61

# Bam koI 34ecCh
BI/I3yaJ'II/I3I/Ipy1\/'IT€ JTAHHBIC B HpOGKHI/II/I Ha HepBI)Ie OBC I'JIaBHBIC KOMIIOHCHTHI.

# Bam koI 3I4ecCh
plt.scatter(, , c=y, s=20, cmap='viridis'");

Bomnpoc 3:
Ecmm Bce MOJIYYHJIOCh IPaBUJIBHO, Br1 YBUAUTE CKOJIBKO-TO KJIACTEPOB, ITOUYTHU UACATIBHO
OTACJICHHBIX APYT OT ApyTa. Kaxwue BUAbI aKTUBHOCTHU BXOJAT B 3T KJ'IaCTepI)I?

OTtBer:

« 1 kmacrep: Bce 6 aKTUBHOCTEM

+ 2 knacrepa: (xonp0a, IO IbEM BBEPX 10 JIECTHHUIIE, CITYCK TI0 JIECTHHUIIE) U (CHICHHE,
CTOSIHUE, JICKAHUE)

« 3 knacrepa: (xonp0a), (MOaBEM BBEPX IO JIECTHHIIE, CITYCK I10 JICCTHHIIE) U (CUICHUE,
CTOSIHUE, JISKAHUE)

+ 6 KIactepoB

CrenaiiTe KiacTepu3alio 1aHHbIX MmeTooM KMeans, 00ydnB MoJIeTb Ha JAHHBIX CO CHIDKEHHOU
3a cyeT PCA pa3mepHOCThI0. B TaHHOM cilydae Mbl TOACKaKE€M, UTO HY’KHO UCKaTh UMEHHO 6
KJIACTEPOB, HO B OOIIIEM CiTydae Mbl HE OyJIeM 3HaTh, CKOJIBKO KJIaCTEPOB HAJI0 UCKATh.

[TapameTpsi:

* n_clusters = n_classes (4Mcno yHuKanbHbIX METOK LIENEeBOro knacca)
* n_init=100
+ random_state = RANDOM_STATE (anst BOCIpon3BoAMMOCTM pe3yrbTaTta)

OcranpHbIe napaMeTpbl CO 3HAYCHUAMU 110 YMOJIIAHULO.

# Bam kon 34echk
BH3yaJ’IPI3PIpy1>iTe JAaHHBIC B ITPOCKIUHU HaA IIEPBLIC ABC I'NTaBHBIC KOMIIOHCHTHI. PaCKpaCBTC TOYKU B
COOTBCTCTBUH C ITOJYUCHHBIMU MCTKAMU KJIACTCPOB.

# Bam KOI BIEChH

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

HOCMOTpI/ITe Ha COOTBCTCTBHUEC MCIKAY METKAMHU KJIACTCPOB U HCXOJHBIMU MECTKAMU KJIACCOB U HA
TO, KAKHMC BHUbI aKTUBHOCTEH ajlr OpUTM KMeans ITyTacT.

tab = pd.crosstab(y, cluster labels, margins=True)
tab.index = ['xomb0a', 'mombeM BBEepxX MO JeCcTHule',



'cnyck no JgiecTHuue', 'cumenme', 'crogunume', 'sexanme', 'Bce']
tab.columns = ['cluster' + str(i + 1) for i in range(6)] + ['Bce']

tab

Bunum, uro kaxaomy Kiaccy (T.e. KaXJ0i aKTUBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIaCTEPOB.
JlaBaiiTe MOCMOTPUM Ha MaKCUMAIIbHYIO JIOTI0 OOBEKTOB B KJIACCE, OTHECEHHBIX K KAKOMY-TO
OJIHOMY KJ1acTepy. DTO OyA€eT POCTON METPUKOM, XapaKTepHU3yIoIlel, HACKOJIbKO JIETKO Kiacc
OTIEIISIETCS OT APYTUX MPU KiIaCTEpHU3aLUHU.

[Tpumep: ecim 1u1st Ki1acca "cmyck no jectHuie", B kKotopoMm 1406 00bEeKTOB, pactpeneneHne
KJIaCTEpPOB TaKoe:

« xmacrep 1- 900
« xmacrep 3- 500
« Kkmacrep 6 - 6,

To Takas nosst oyaer 900 / 1406 ~~ 0.64.

Bonpoc 4:
Kaxoit BuT akTUBHOCTH OTACIUJICS OT OCTAJIBHBIX JIYUIlle BCET0 B TEPMUHAX MIPOCTON METPUKH,
OIHUCaHHOM BrImIe?

OTtBer:

+  xomnba

+  CTOSIHHE

*+  CITYCK ITOJICCTHUIIE

+  MepeYHCICHHBIC BAPUAHTHI HE TTOIXOIAT

Bunno, yto kMeans He 0YeHb XOPOILIO OTJIIMYAET TOJIBKO aKTUBHOCTH JIPYT OT ApYTa.
Hcnonb3yiiTe METO JIOKTS, 4TOOBI BBIOpATh ONTUMATbHOE KOJIMYECTBO KiacTepoB. [lapameTpbl
aIITOpUTMAa U JJaHHBIE UCIIOJIB3YEM T€ XK€, YTO PaHblIEe, MEHSIEM TOJBKO n_clusters.

# Bam xkom 31ecCh
inertia = []
for k in tgdm notebook(range(l, n classes + 1)):
#
#
Bomnpoc 5:
Kaxkoe kxommuecTBo KJIIaACTCPOB OIITUMAJIBHO BI>I6paTB, COorjzaCHO METoay JIOKTS?

OTtBeT:

A WOWDN -

Honpo6yeM CIIC OJUH MCTO KJIaCTCpU3alluy, KOTOpHﬁ OIMUCBIBAJICA B CTATHEC - arJIOMCPATHUBHYIO
KIIaCTCpU3alHIO.

ag = AgglomerativeClustering(n clusters=n classes, linkage='ward').fit (X pca)

ITocuuraiite Adjusted Rand Index (sklearn.metrics) 1 momy4uBLIerocst pa3oueHus Ha Ki1acTepsl
n g KMeans ¢ napameTrpamu U3 3aaHus K 4 BOIpocCy.

# Bam kon 3IecCh



Bonpoc 6:
OTMmeTbTE BCE BEPHBIE YTBEPKACHUS.

Bapuanrsbl:

« Cornacao ARI, KMeans cripaBuiics ¢ kjactepuzanueit xyxe, uem Agglomerative
Clustering

« Jnsa ARI He nmeeT 3HaUCHUS KAKHE UMEHHO METKH ITPUCBOEHBI KJIaCTEPaM, UMEET
3HA4YE€HHE TOJIBKO pa30ueHne 00bEKTOB HA KIIACTEPHI

« B ciyuae ciyuaitnoro pa3ouenus Ha xinactepsl ARI Oyner 61M30K K HYITO

MoO>HO 3aMEeTHTBb, YTO 337]a4a He OYEHb XOPOILIO PEIIAETCs UMEHHO KakK 3aja4a KJIacTepHu3allii,
€CJIN BBIAEIATh HECKOJIBKO KiacTepoB (> 2). JlaBaiiTe Tenephb pemnM 3aaady Kiaccupuxamnmu,
BCIIOMHUB, UTO JIaHHBIE Y HAC Pa3MEYEHBI.

Jlist knmaccuuKaiy UCIOJIb3YUTE METOT OTIOPHBIX BEKTOPOB - Kiacc sklearn.svm.LinearSVC.

Hacrpoiite nnst LinearSVC runepnapametp C ¢ nmomomisio GridSearchCV.

« OOyuute HOBBIN StandardScaler Ha oOyuatorieil BEIOOpKeE (CO BCEMU UCXOIHBIMU
MpU3HAKaMH ), IPMUEHUTE MacITaOMPOBaHNE K TECTOBOM BBIOOpKE
« B GridSearchCV ykaxwurte cv=3.

# Bam KoOI 3IecCh

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE) svc params = {'c': [0.001,
0.01, 0.1, 1, 107}

# Bam kom 3meck best svc =

# Bam kon 34ecCh

Bomnpoc 7
Kakoe 3nauenue runepmnapametpa C 6110 BHIOPAHO JTYUIIMM 10 UTOTaM Kpocc-Baluaanuun?
OTtBeT:

- 0.001

- 0.01

- 01

-1

- 10

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

tab.index = ['xomp0a', 'mombeM BBepx IO JecTHuue', 'cnyck mo JjiecTHuie',
'cumenme', 'crosguume', 'smexanme', 'Bce']

tab.columns = tab.index tab

Bonpoc 8:

Kakoii Bun aktuBHoCcTH SVM omnpenenser Xyxke BCero B TepMuUHax ToyHOCTH? [1oaHOTEI?



OTtBeT:

II0 TOYHOCTH - IIOABEM BBer 110 JICCTHHUIIC, 110 ITIOJIHOTEC - JICKAHUC
10 TOYHOCTH - JIC)KAHUE, 110 ITOJHOTE - CUICHHE

10 TOYHOCTH - X0AK04a, 10 IIOJIHOTE - X0abp0a

10 TOYHOCTH - CTOSTHUE, I10 IIOJHOTE - CUAECHUE

Hakowner, mpoaenaiite To e camoe, 9To B 7 BOmpoce, ToIbKo 100aBuB PCA.

Hcnonp3yiite Beioopku X_train_scaled u X_test_scaled

O06yuute ToT e PCA, 4to panbiie, Ha oTMacuiabupoBaHHON 00y4Jaroei BEIOOPKE,
MIPUMEHUTE ITPe0Opa3oBaHue K TECTOBOI

Hacrpoiite runepnapamerp C Ha Kpocc-BaiuaaIuu 1o odydaromeit Beioopke ¢ PCA-
npeoOpazoBaHueM. Bbl 3ameTHTe, HACKOJIBKO 3TO MPOXOAUT OBICTPEE, YEM paHbIIIE.

Bonpoc 9:

Kakosa
ciy4ae

Pa3HOCTb MEXIY JyUIIUM KauyecTBOM (J0JIel BEpHBIX OTBETOB) Ha KpOCC-BAJIMJAIINH B
Bcex 561 MCXOHBIX MPU3HAKOB U BO BTOPOM CIIy4ae, KOI/ia MPUMEHSJICS METO/ IJIaBHBIX

KOMITOHEHT? OKpYTIUTE 0 LENbIX MPOLIEHTOB.

Bapuanrsbr:

KauectBo oqunakoBoe
2%

4%

10%

20%

Bomnpoc 10:
Bri6epute Bce BepHbIE YTBEPKICHHUS:

BapuanTbI:

MeTo/ rnaBHBIX KOMIOHEHT B IaHHOM CITydae MO3BOJIMI YMEHBIIUTH BpeMs 00ydeHHUsI
MO/IEJIH, TIPH 3TOM Ka4eCTBO (J10Ji1 BEPHBIX OTBETOB Ha KPOCC-BAJIUJAINH) OUYEHb
noctpanaaio, 6osee yem Ha 10%

PCA MoxHO KCIIONIb30BaTh AJIs BU3Yyalu3aluK TaHHBIX, OJHAKO JUIS STOW 3aJ1a4ui eCTh U
Jy4diie noaxoasuue Mmetobl, Harpumep, tSNE. 3ato PCA umeer Menblyio
BBIYHCIUTENBHYIO CII0)KHOCTh

PCA ctpourt nuneiinble KOMOMHAIIUU UCXOIHBIX IPU3HAKOB, U B HEKOTOPBIX 3a7auaX OHU
MOTYT IJIOXO HHTEPIPETUPOBATHCS YEIIOBEKOM

3a4yeTHO-3K3aMEeHAIMOHHbIEC MATEPHAJIBI /ISl IPOMEKYTOYHOM aTTecTanuM (3a4eT)

HcTounuku xpaHeHHs AaHHBIX B ceTd MHTepHeT. Kinaccudukanys TaHHbIX.
OcHOBHBIE TIOX0/1bl 00PAOOTKU JAHHBIX.

CO60p IaHHBIX U3 COLUANIBHBIX CETEH.

API mporokon ms VK, LinkedIn

API nporoxon nns Tsurrep.

API npoTokoms! 151 PUHAHCOBBIX JAHHBIX.

API ponnosoro psiaka Finnhub Stock

bubnmnoreka ananuza naHaeix NumPy

bubmuoreka Pandas.

wWooNoUk~wWNE



10. OcHOBHBIC IOHITHS MAITMHHOTO 00y4eHuss. OCHOBHBIE OCTAHOBKY 3a/1a4. [IpumMepsl
MPUKIIAJIHBIX 33/1a4.

11. Metpuueckre MeToIbl KiaccupuKaui. MeTprKy KauecTBa alropuTMOB
KJIACCU(UKAIIUU U PETPECCUHU.

12. JIuneitHple METO/IBI KJIacCU(UKAINH U perpeccuu: (yHKIMOHAIBI Ka4eCTBA, METOIbI
HACTPOUKH, 0COOCHHOCTH MPUMEHECHHS.

13. OnennBanue kauectBa anroput™MoB. OTIOKEeHHAas BEIOOpPKA, ee HeaocTaTku. OneHKa
MOJIHOTO CKOJIb3s11ero KoHTposs. Kpocc-anuaanus. Leave-one-out.

14. JlepeBbs peuienuil. MeTobl TOCTPOEHUS JCPEBHEB.

15. Ciy4aiiHblii Jiec, ero 0COOCHHOCTH.

16. I'pamueHTHBIN OYCTHHT, €r0 0OCOOCHHOCTH IPH UCTIOJIb30BAHUH JIEPEBbEB B KAUECTBE
0a30BbIX AITOPUTMOB.

17. Busyanuzauus nadopmanuu. bubnuorexu Matplotlib u SeaBorn.

18. ABTomMaTu3upoBaHHEII cOOp MH(pOpMAIHH ¢ caliTOB. TeXHHUECKHUI MApCHHT caifTa.

19. OOGyuenue 6e3 yunrens. MeToapl moHmwKeHus pazmepHocTH. PCA.

20. OOyuenwme 6e3 yuutens. Kimacrepusarnmsi.

21. Boo0-ananmutuka: Google Analytics, Anmexkc.Merpuka.

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHuUs:

Onenka Kputepuu onieHMBaHHUS 10 3a4€Ty

Boicokuil ypoBeHb (CTYI€HT, OCBOMBILINI 3HAHUS, YMEHUS, KOMIIETEHLIUU U
TEOPETUUECKHI MaTeprasl 6e3 MpoOesIoB; BBITIOJIHUBIIHNA BCE 3aaHMS,
[peyCMOTPEHHbIE YUEOHBIM IUIAHOM Ha BHICOKOM Kau€CTBEHHOM YPOBHE;
[IPaKTUYECKHE HAaBBIKU MPO(ECCHOHATBLHOTO IPUMEHEHHSI OCBOCHHBIX
3HaHUH CHOPMHUPOBAHBHI).

Cpennuii ypoBeHb (CTYACHT, MPAKTUUECKH TIOJHOCTHIO OCBOMBIITUI 3HAHUS,
YMEHHUSI, KOMIIETEHIIMN U TEOPETUUECKHI MaTepua, ydeOHble

3a4TCHO
3aaHuA HE OI€CHCHbI MaKCUMAJIbHBIM YHCJIOM 63J'IJ'IOB, B OCHOBHOM

chopMHUpPOBAIT TPAKTUUECKUE HABBIKH).

[ToporoBelit ypoBeHb (CTYIEHT, YaCTHYHO C MPOOETIaMU OCBOUBIIUH
3HAHUS, YMEHHSI, KOMIIETCHIIMN ¥ TEOPETUYCCKHI MaTeprall, MHOTHE
y4ueOHbIe 3a/IJaHUs JTUOO HE BBHIITOJHIII, MO0 OHH OLIEHEHBI YHCJIOM OaJIJIOB
OJIM3KUM K MUHHUMAJIBHOMY, HEKOTOPBIE MMPAKTHYECKHE HABBIKH HE
c(hOpMHUPOBAHBHI).

MUHMMaJIbHBIN YPOBEHB (CTYICHT, HE OCBOMBILIUI 3HAHUS, YMCHHUS,

HE 3a4TEHO KOMIICTCHIIMM U TCOPETHUCCKUI MaTepHasl, yueOHbIC 3aIaHUs HEe
BBINOJIHWIL, TIPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI).

OHGHO‘IHLIG CpeacTtBa A MHBAJIMAOB U JIUI C O'paHUYCHHBIMH BO3MOKHOCTAMMU 310POBbA
BLI6I/IpaIOTC$[ C YYC€TOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/ISI/I‘IGCKI/IX 0COOEHHOCTEH.

- IIpu H606XOI[I/IMOCTI/I HHBAJIMJAaM U JIMaM € OrpaHM4YCHHBIMUA BO3MOKHOCTAMU 310POBbA
IpeaoCTaBJIACTCA JOIIOJHUTCIbHOC BPEM:A IJI ITIOATOTOBKHU OTBCTA HA 9K3aMCHC,

- [IpHu NMPOBCACHUHU IMPOLUCAYPHhI OICHUBAHHUA PE3YJIbTATOB o6yquI/1;1 HWHBAJIWIOB U JIMII C
OrpaHUYC€HHBIMHA BO3MOXXHOCTIAMHU 3J0POBbA IMPEAYCMATPHUBACTCA HCIIOJIB30BAHUC TCXHUYCCKHUX
CpeacTB, HCO6XOI[I/IMBIX HM B CBA3U C UX UHAUBUAYAJIbHBIMU 0C06CHHOCT$IMI/I;

- Hpu HeO6XOI[I/IMOCTI/I JJIsL 06yqa101111/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 310POBBA
1 MHBAJIM OB MMpoLcAypa OLICHUBAHUS PE3YJIbTATOB O6y‘ICHI/I${ 10 JUCHUTIIINHEC MOXKET ITPOBOAUTHLCA
B HCCKOJIBKO OTaIlOB.

Hpoue;[ypa OILICHUBAHUA PE3YyJIbTATOB o6yquI/151 HWHBAJIMAOB W JIMI C OI'PAHUYCHHLBIMU
BO3MOXHOCTAMU 3J0pPOBbA IO AUCHUIIIINHE (MO,ZLYJ'IIO) npeayCcMarpuBacT MHIpCAOCTABICHUC
I/IH(bOpMaI_[I/II/I B (I)opMax, AIalITUPOBAHHBIX K OrpaHUYCHHUAM HUX 3H0OPOBbA U BOCIPUATUA



UH(pOpPMAIINH:

JUist U1 ¢ HApyIICHUSIMH 3PCHHSL:

- B II€YaTHOH (hopMe yBEIUYCHHBIM MIPUPTOM,

- B (JopMe AIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

- B Te4atHoO# opwme,

- B (JOopMe AIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

- B TIe4aTHOU dopme,

- B (JOopMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIA TIEpeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

2. TlepeyeHnn yueOHOH JuTEPATYPbI, HHPOPMANMOHHBIX PECYPCOB U TEXHOJIOT Ui

2.1. YueOHas JuTepatrypa

1. Ananu3 naHHBIX @ y4eOHUK JUIsl akajeMuyeckoro Oakanaspuara / B. C. MxutapsH [u
np.] ; mon penakmueit B. C. Mxurapsina. — Mocksa : U3natensctBo FOpaiir, 2020. — 490 c. —
(bakanaBp. Akagemuueckuii kype). — ISBN 978-5-534-00616-2. — Tekcr : anexrponHsiii // 9BC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/412967

2. IlnmatonoB, A. B. MammnHoe oOydeHue : yaeOHOE mocoome st By3oB / A. B. ITmaroHoB.
— Mocksa : U3natenberBo FOpaiit, 2022. — 85 ¢. — (Bsicmiee oopazosanue). — ISBN 978-5534-
15561-7. — Tekcr : amexktpoHHbIN // OOpa3oBarenbHas miatdopma IOpait [caiit]. — URL:
https://urait.ru/bcode/508804.

3. Mupkun, 5. . BBefieHre B aHAIN3 JAaHHBIX : Y9eOHUK U npakTukyM / b. I'. Mupkun. —
Mocksa : U3garensctBo FOpaiit, 2022. — 174 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-59916-
5009-0. — Tekcrt : smektpoHHBI // OOpa3oBartenbHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469306 .

2.2. Tlepuoamyeckas JurepaTypa

Vka3zviearomes neyammvle nepuoouyeckue uzoanus uz «llepeuns neuammuvix nepuoouyecKux
us0auuil, XPaHAUWUXCSL 8 ¢onoe Hayunoti oubauomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmponnvie nepuoduueckue uz0anus, ¢ yKazanuem
aodpeca cauma 31eKMPOHHOU 8ePCUU HCYPHALA, U3 A3 OAHHBIX, 00cmyn K Komopuim umeem Kyol'V:

1. Baser manssix kommnanuu «Mct Bero» http://dlib.eastview.com

2. Dnekrponnas ouomuoreka GREBENNIKON.RU https://grebennikon.ru/

2.3. UnTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble Npo(eccHoHAJbHbIE 0a3bl
AAHHBIX 1 HHGOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0ubImoTeyHbie cucteMsbl (IBC):
DBC «FOPAUT» https://urait.ru/
DBC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://edanbook.com

orwdE

IIpodeccuonanbubie 6a3bl JAHHBIX:
1. Scopus http://www.scopus.com/
2. ScienceDirect www.sciencedirect.com
3. Xypuans! m3narenscta Wiley https://onlinelibrary.wiley.com/
4. Hayunas snekrponHas oudnauoreka (HOB) http://www.elibrary.ru/
[ToaHOTEKCTOBBIE apXMBHI BEMYLIMX 3allaJHBIX HAYYHBIX )KypHaJoB Ha Poccuiickoii
atgopMme HayuHbIX xypHanoB HOUMKOH http://archive.neicon.ru
6. HauumonanbHas »snekTpoHHas OuOIMOTeKa (AOCTYHn K OJEKTpOHHOW OumbImoTeke

o
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http://www.elibrary.ru/
http://archive.neicon.ru/

aucceptaiuii Poccuiickoit rocynapcrsennoit oubmmorexu (PI'B) https://rusneb.ru/
7. Tlpesunmenrtckas oubnuoreka um. b.H. Enbiruna https://www.prlib.ru/
8. Dmnekrponnas koteknus Oxcdopackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

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

13. zbMath https://zbmath.org/

14, Nano Database https://nano.nature.com/

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

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

17. Yuuepcuterckas napopmaironnas cuctema POCCHUS http://uisrussia.msu.ru

NudopmaunonHbie cipaBoOYHbIe CHCTEMBbI:
1. Koncynprant Ilntoc - cripaBouHas mpaBoBasi cucTeMa (JOCTYIl MO JIOKAJIbHOM CeTH ¢
KOMIIBIOTEPOB OMOINOTEKH )

Pecypcbl cB00OOIHOTO 10CTYHA:

1. AmepuKkaHcKas maTeHTHas 6a3a maHHbIX http://www.uspto.gov/patft/

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

3. MuHHCTepCTBO HaykM W BbIcmiero oOpasoBaHus Poccuiickoit ~ ®Denepamnmn
https://www.minobrnauki.gov.ru/;

4. denepanbublii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5. Huadopmanmonnas cuctema "EnnHoe okHO JocTyma K 0Opa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Emunas  komnekius —nudpoBeIX  0oOpa3zoBaTedbHBIX — pecypcoB  http://school-
collection.edu.ru/ .

7. Tlpoexkt T'ocymapcTBeHHOro HWHCTHTyTa pycckoro s3bika uMenn A.C. IlymkuHa
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(popMmaIoHHbIN opTan "Pycckuit s3e1k" http://gramota.ru/;

9. Cayx0a TeMaTHYEeCKHX TOJKOBBIX ciaoBapeii http://www.glossary.ru/;

10. Crnosapu u sanukioneauu http://dic.academic.ru/;
11. O6pasoBarenbHblii mopran "Yue6a" http://www.ucheba.com/;
12. 3akonomnpoekT "O6 obpazoBanuu B Poccutickoit @denepannn". Bompockl 1 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JJIEKTPOHHbIC OOpa3oBaTejbHble W HHPOPMAIMOHHBIE PecypcChl
KyoI'Y:

1. DnexTpoHHbII KaTajor Hayunoii Ooubnuorexku Kyol'Y
http://megapro.kubsu.ru/MegaPro/W eb

2. DIeKTpoHHas 6ubinoreka TPYZOB YYEHBIX Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena moaynpHOTO AnHaMu4eckoro ooyuenus http://moodle.kubsu.ru

4. baza y4eOHBIX TIJIAHOB, Y4eOHO-METOAMYECKMX KOMILJIEKCOB, MyONuKauil u
koHbepenmii http://mschool.kubsu.ru/

5. bubnunoreka MH(POPMALMOHHBIX pecypcoB Kagenpsl UH(POPMALIMOHHBIX
obpaszoBatenbHbIX TexHOMOrUit http://mschool.kubsu.ru;

6. DnextponHsIii apxuB fokyMeHToB KyoI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIe OOpa3oBaTeNbHBbIE pecypchl Kadeapbl HWHPOPMALMOHHBIX CHUCTEM U
TexHosoruil B oopazoBanuu Ky6I'Y u Hayuno-meroauueckoro xypHana "HIKOJIBHBIE I"O/IbI"
http://icdau.kubsu.ru/
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6. Mertoauueckue yKa3aHus A5 00y4alOUIUXCS 10 OCBOECHUIO AU CHMIITIUHBI (MOYJIS1)

CamocrosarenbHass paboTa CTYAGHTOB SBIISICTCS HEOTHEMJIEMOM YacThiO TIpolecca
MOJrOTOBKH. JIMCIUIIIMHY pEKOMEHIyeTCcs Hu3ydaThb IyTeM CHUCTEMAaTHYeCKOW MpOpabOTKU
JEKIIMOHHOTO MaTepHaja, CaMOCTOATENBHOW NPOPaOdOTKHM PEKOMEHIYEeMOW JIUTEpaTypHl,
PYKOBOACTB M METOJUYECKUX YKA3aHUM K BBIIIOJIHEHUIO IIPaKTUYECKUX 3aHATHH. Llens
CaMOCTOSITENIbHOW paldoThl - pacHIMpeHHe Kpyrozopa U yriyOneHue 3HaHMH B 0OOJIACTH
(MHAHCOBOT'O MHCTPYMEHTAPHSL.

KoHTpo:b 3a BBIIOJIHEHUEM CaMOCTOSATENbHON pabOThI IPOBOJUTCS MTPU U3YUEHUH KaXKJOU
TEMbl JTUCIHUIUIMHBI HA CEMUHAPCKUX 3aHATHUAX. OTO TEKYLIMH ONpOC, TECTOBbIE 3a/aHus,
KOHTpOJIbHAs paboTa.

B uacel, oTBefeHHbIE I CaMOCTOSTENbHOM pPabOThI, CTYAEHTHI IOJ PYKOBOJCTBOM
npernoaBaTensi 00sS3aHbl BBHITIOMHATD WHAWBUIYAIbHbIC MPAKTHUECKUE 3a/IaHUs, TTOJyYeHHbIC Ha
MpPaKTUYECKUX 3aHATHAX. [lpu BBIMOJIHEHWHM OTUX 3aJaHU HEOoOXOJUMO HCHOJIb30BaTh
TEOPETUYECKUI MaTepuas, JenaTh CChUIKM Ha COOTBETCTBYIOLIME (OPMYJIbI, MPOBEPSATH
BBIIIOJIHUMOCTD IMIPEANOCHIIOK, HEOOXOUMBIX JJIsl IPUMEHEHHUS TOTO UM UHOTO METOA.

B ocBoeHuu IUCHUIUIMHBI MHBAJIWJAMH U JHMIAMHU C OTPAHUYEHHBIMHU BO3MOXHOCTSMU
310pOBbsl OOJIBIIIOE 3HAYEHHE HMEET HWHAMBHIyalbHas yueOHas paboTa (KOHCYIbTALUU) -
JIOTIOJIHUTENBHOE Pa3bsICHEHNE yUeOHOT0 MaTepHaa.

WnnuBuayanbHble  KOHCYJbTAlMM 10 TPEIMETY  SBISIOTCS BaXKHBIM  (DAaKTOpOM,
CHOCOOCTBYIOUIUM HHAWBUIYaIN3aluU OOyYEHUS M YCTAHOBJIEHHIO BOCIUTATEILHOTO KOHTAKTa
MeXAy I[pernojaBaTesieM U O0Oy4YaloIMMCS WHBAJIWAOM WIM JIMIOM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3/IOPOBBSI.

7. MaTepuajibHO-TEXHHUYECKOe oDecreyeHne 1o JUCHUILINHE (MOTYJII0)

1o Bcem Buam y4ueOHOM JAESITENRHOCTH B paMKax JUCHMILTMHBI HCIIOIB3YIOTCS ayJUTOPHH,
KaOMHETHl U 1a00paTOpuH, OCHAIIEHHbIE HEOOXOAUMBIM CIEUAIU3UPOBAHHBIM U J1a00paTOPHBIM
000pyI0BaHUEM.

HaumeHoBaHHe CrieIHATBHBIX OCHAIIEHHOCTh CIEIHATBHBIX [MepeyeHb MUIIEH3MOHHOTO
MOMEILEHUHN MOMEILCHUN MPOrPAMMHOTI'0 00ECICUCHHSI
MeGenb: yuebHast Mebelb Microsoft Windows 8, 10, Microsoft
VueOHble ayauTopun i npoBeaeHus|Texanueckue cpeacrsa ooyyenus:  [Office Professional Plus
3aHSTHIA JICKIIMOHHOTO THITA DKpaH, MPOEKTOP, HOYTOYK
'VueOHbIe ayJUTOPHH it [MebGens: yueOHas MeOeb Microsoft Windows 8, 10, Microsoft
[IPOBEICHUS sausaTuii  [Texuuueckue cpeacta ooyuyenus:  |Office Professional Plus
CEMHHApPCKOTO THIIA, TPYIIOBBIX HPKPaH, IPOSKTOP, HOYTOYK
WHTABH Ty ATBHBIX KOHCYJIbTAIHH,
TEKYILETO KOHTPOJISI "
MPOMEKYTOYHOM aTTeCTalluu
YueOHbIe ayMTOpUH s ITpoBeieHnsIMebelb: yueOHas MeOeb
maGopaTopHBIX padboT TexHudeckue cpeacTBa 00yUCHHUSL:
SKpaH, MPOEKTOP,  KOMIIBIOTEPHI,
HOYTOYKH
O06opymoBaHue:




JlaGopaTopust nH(GOPMAIOHHBIX U
ynpasistromux cucreMm 201H
JlaGopaTopust 5JKOHOMHYECKOU
nHpopmaTuku 202H

JlaGopaTopus yIpaBicHHS B
TexHnuecknx cucremax 207H

JlaGopaTopus OpraHU3aIMoOHHO-
TEXHOJIOTHYECKOI0 00eCIIEYEHM S
TOPTOBOW U MapKETHUHTOBOM
nestenpHOCTH 201 A

JTabGopaTopust SKOHOMHUKH U
yrnpasienus 212H

JTabopaTopust 6e30acHOCTH
PKU3HeIeATenbHOCTH 105A

IIK, TepMmuHaNbHBIE CTaHIIMH,
'Y cunurens aBTOHOMHBIHN
OeCIIPOBOHOM

THUITOBOM KOMILICKT Y4eOHOTO
o0opynoBanus "Teopus
AQBTOMATHYECKOTO yIpaBIeHUs",
[Tpe3eHTanuy 1 rIakaTel Y CHIIMTENh
ABTOHOMHBII OECTIPOBOTHOM C
MUKPO(QOHOM

[Tanens untepaktiBHas, Kondepen-
cucteMa, MuKIIep- yCUIUTENb,
[TogaBuTeNh aKyCTHYECKOH 0OpaTHON
cBs13u, HacTeHHbIH
TPOMKOTOBOpHUTENB, Pamuocucrema,
MukpodoH Ha THOKOM Jepikarere,
Mono610x HP, JlokymeHT-Kamepa,
becripoBoiHas TOUKa AOCTYyIA,
Cuctema BuaeootoOpaxenus, KK
nanens, Crimrep, MynbTumMeauitHas
TpuOyHa nekrop, Cucrema
BUICOKOH(EepeHIICcBsA3H, [1nakaTe

[Ipe3eHTanMu U TUIaKaTHhI,
MHoTo(yHKIIMOHATBHBIH
MpoQeCCHOHANBHBIN BUIEO JIETEKTOP
0aHKHOT U IICHHBIX Oymar, CUeTYuKU
0aHKHOT, VIH(paKkpacHbIH 1eTEKTOP
0aHKHOT U 1IEHHBIX OyMar,
'YHUBepCaAIbHBINA AETCKTOP OAHKHOT U
[eHHBIX Oymar, JleTekTop
[OUTMHHOCTH OaHKHOT, SIIuK
JICHC)KHBIM,

[[naHIIETHBII UMIIPUHTED,

'Y cuiiTeNlb aBTOHOMHBIH
OecrpoBOAHON

JTaGopaTopHble cTeH 1bl, TunoBoit
KOMIIJIEKT Y4eOHOTO 000pyI0BaHUS,
CteHbl- TpeHaxepbl, CTeH -
[JIaHIIET, TpeHa)kepHbIN KOMIUIEKC
[0 MIPUMEHEHUIO TEPBUYHBIX CPECTB
noxapoTtyueHus, Komrmiekc -
TpEeHaXKep 10 OKa3aHUIO MIEePBOI
moBpaueOHOM oMo, Po6oT-
TpeHaxep, KOMIUIEKT m1akaTos,
KoMIUTIeKT 1eMOHCTPAIMOHHBIX
mocoowuii, Kommiaekr

Ay INOBH3YAJIBHBIX ITOCOOHI

Microsoft Windows 8, 10, Microsoft
Office Professional Plus 1C:
[Ipennpustue 8 SPSS Statistics

Microsoft Windows 8, 10, Microsoft
Office Professional Plus

Microsoft Windows 8, 10, Microsoft
Office Professional Plus 1C:
[Mpeanpustie 8

Microsoft Windows 8, 10, Microsoft
Office Professional Plus

Microsoft Windows 8, 10, Microsoft
Office Professional Plus

VaeOHble ayAUTOPHU v}
KypCOBOTO MIPOCKTHPOBAHUS
(BBITTOJTHEHUS KyPCOBEIX paboT)

Mebens: yueOHas MmeOenb
TexHrueckue cpeacTBa O0yUCHUS:
PKpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows 8, 10, Microsoft
Office Professional Plus




Jns

CaMOCTOSITEIbHOU

paboTel  OOydYaromuxcs

MPEIyCMOTPEHBI  NTOMEUICHHS,

YKOMIUIEKTOBAHHBIE CIEIHATM3UPOBAHHON MeOeNbl0, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHKOU C
BO3MOKHOCTBIO MOJKIIOUEHHUS K ceTH «MHTepHeT» M oOecriedeHueM J0CTyna B 3JIEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIILHYIO CPEly YHUBEPCUTETA.

HanMenoBanue moMeneHui 1ist
CaMOCTOSTENTLHOM PabOTHI
o0yJarommxcs

OcHaIeHHOCTh TOMEIIEeHHH JUIst
CaMOCTOSITENTFHOM paboTHI
00yJaroIMmMXxCst

HepequL JIMOCH3HMOHHOI'O
IMpoOrpaMMHOIO obecrneueHus

[lomenieHne A1 CaMOCTOSITEIBHOM
PaboThl OOyJaronmxcsi (YUTATBHBIN
3an Hayunoli OnbamoTexu)

Mebens: yueOHas Mmebenp Komrmiekt

Crieluanu3upoBaHHON
MeOeTn: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHUE: KOMIIBIOTepHAs
TEXHHKA C MOJKIIOYEHHEM K
WH(pOpMALINO HHO -
KOMMYHHKAIITHOHHOM
«MHTepHeT» W JOCTYIOM B
PIIEKTPOHHYIO  MH(DOPMAI[MOHHO-
00pazoBaTeNbHYIO cpeny
00pa3oBaTeIbHOW  OpraHHU3allny,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
00OpynoBaHUEe, OOecIeUnBaroee
JOCTYII K CeTH HHTCPHET
(T poBOHOE COEIUHEHNE "
0EeCIpOBOHOE  COEIMHEHHE  TI0
rexuomoruu Wi-Fi)

CCTH

Microsoft Windows 8, 10, Microsoft
Office Professional Plus

[lomenieHne MIsI CaMOCTOSTEILHOM|
pabotel oOywaronmxcs (aya.213 A,
218 A)

Meberb: yaeOHas mebenbs Komrekt
CIIeIMAIM3UPOBAHHON

MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAs
TEXHHUKA C MOJKIIOYCHHEM K
M H(pOPMALOHHOKOMM yHHKAIIMOHHO#
ceTn

«HTEepHEeT» JIOCTYIIOM B
PICKTPOHHYIO  HMH(OPMAIMOHHO-
00pa3zoBaTeNIbHYIO cpeny
00pa30BaTeNIbHOM  OpraHU3alluy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
oOopynoBaHue, oOecreunBaronee
ocTyn K ceTn WHTEPHET
(T poBOHOE COEMHEHNE "
0ecnpoBOJHOE  COCJUHEHHE IO

u

rexHoorun Wi-Fi)

Microsoft Windows 8, 10, Microsoft
Office Professional Plus




