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1 Leau 1 3a1a44 U3y4YeHUs] TUCHMILIUHBI (MOIYJIs)

1.1 Heab ocBOeHUN TMCUMILINHBI

Henb ocBoenus aucuuiumabl «Data Mining» cocTouTt B (OpMHUPOBaHUM 3HAHUHN, YMEHUH U
HAaBBIKOB (KOMIIETEHIMI) 1O OJHOMY W3 TPUOPHUTETHBIX B COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUSX HAIPABJICHUIO — MOUCKY U aHATUTHYECKOH 00paboTKe TaHHBIX.

1.2 3agayu AMCHMILINHDBI

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

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

— O03HaKOMJICHHE OaKaJlaBpOB C OCHOBHBIMH MPHUHIIUIIAMH MAIIMHHOTO OOYYCHHS - a
MMEHHO, BHJaMH 3a7a4 MAIIMHHOTO OOy4YeHHMs, KjaccaMu Mojeliel (JTMHEWHbIE, JIOTHYEeCKue,
HEUPOCETEBBIC), METPUKAMH Ka4eCTBAMU U TIOJIX0/IaMH K TIPEIBApUTEIbHON 00pabOTKe TaHHBIX.

1.3 MecTto aAucuMInHbI (MOaYJ1s) B CTPYKType 00pa3oBaTe/ibHOI IPOrpaMMBbl
Hucuunnuna B1.B.05 «Data Mining» oTHocuTcs K 4yacTH, (OpMHUpPYEMOH y4aCTHUKAMH
oOpa3oBarenbHbIX OTHOIIEHHUH bioka 1 «/lucuunimuel (Moaynn)» yuyeOHOTO MJlaHa.
[lepeuens npeaIeCTBYOMUX TUCIUILINH, HEOOXOAUMBIX JUIS €€ U3YUYEHHUS:
+  HHdopmanroHHO-KOMMYHUKALMOHHbBIE TEXHOJIOTUHU B TIPO(ECCHOHATIBLHON JeSITEbHOCTH;
+ ba3mI JaHHEIX;
+ Teopus u TeXHOJIOTUs MPOrPAMMUPOBAHHUS.
[lepeuenr mnocneAyrOUUX IUCHUIUIAH, IS KOTOPBIX JaHHAas AMCLUIUIMHA SBIISETCS
MIpPeIECTBYIONIEN B COOTBETCTBUH C YUEOHBIM IIJIAHOM:
« Teopus npuHATHA PEIICHU;
« TexHonorm4eckoe npeIIpUHUMATENBCTBO;
«  VYmpaBieHHE B3aMMOJICHCTBHIIMHU B OM3HEC-CPEJIC;
«  CrarucTU4ecKre METOABI U MOJCIIN.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHH s MO AUCHUILINHE (MOYJII0),
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

ITK-1 Cnoco0eH pyKOBOAUTH NOCTABKAMHU HH(POKOMMYHMKAIMOHHBIX CHCTEM U (MJIM) UX COCTABJISIIOLIIUX

3Haem: METOIIBI © KHCTPYMEHTBI IIOMCKa HH(OpMAaIiu;
CITOCOOBI TTOMCKA HH(OPMAIIHH IT0 TTPOoIayKaM
MH()OKOMMYHHKAIIMOHHBIX CHCTEM U (MJIH) UX COCTAaBJISIOIINX
Ymeem: ucnonb30BaTh HHCTPYMEHTAIIBHBIC CPEICTBA IS
M3BJICUCHUS, TPEOOPa30BAHMS, XpaHEHUS M 00paOOTKH TaHHBIX
13 pa3HOPOJHBIX UICTOYHUKOB, B TOM YHUCIIE B PEXKUME
[peabHOTO BPEMEHH; TPOM3BONTH OUHCTKY JAHHBIX JJIS
[TPOBEICHUS AHAIMTUYECKUX PabOT; OCYIIECTBIISITh
TOJITOCPOYHOE MTPOTHO3UPOBAHUE TIPOJIANK
H()OKOMMYHUKAIIMOHHBIX CUCTEM H (VIH) WX COCTABIISFOIINX
[TPOBOINTH aHANIM3 U PACIIPOCTPAHEHHUE JTYUIIHUX TPAKTHK
MpoaaX HH(HOKOMMYHHUKAITMOHHBIX CHCTEM U (WJIH) HX
COCTABIISTFOIIIUX

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

MIIK-1.3 OmpenenseT HCTOYHUKH,
AHATIM3UPYET, COOMPAET U CHCTEMATH3UPYET
WH(popMaHIO TS aHAIHM3a




I1K-2 Cnoco0eH pa3padaThIBaTh 0T/ dbHbIC (PDYHKIMOHATIBHBIC HANIPABJICHHUS YIIPABJCHUS PHCKAMH

3naem: NICTOYHNKY MH(OPMAIMH, B TOM YHcie HH(OpMaIiH,
HEOOXOAMMON  JJIsl  ONMCAHMA M aKTyaJIM3allul 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

WIIK-2.2. OnpenensieT HCTOYHHKH, [pEaJIbHOTO BPEMEHH; COCTABIISTh aHATTUTUYECKHE OTYETHI C
AHAIM3UpPYET, COOMpPAET U cucTeMaTu3upyer [MHPOPMAIHEH 0 PHCKAX JUlsi PYKOBOMTENIs OAPA3ACIICHHS 1
MHPOPMALINIO IS AHAIIN3A OTBETCTBEHHBIX 32 MEPOIPHITHS 110 PUCKaM PaOOTHUKOB

Tpyoosoe deticmsue: coop nHMHOPMAIIAN, KOHTPOIH Ka4eCTBa
PabOTHI COTPYIHNUKOB T10 ONMMCAHMIO ¥ AKTyaIU3allid PHCKOB,;
obecreueHre nHpOpMaIieil TEKyIIero ypaBieHUsI pUCKaMH Ha
[MOCTOSTHHOM OCHOBE; MTPEICTaBICHNE aHATMTHYECKOM
MH(POPMALIUK O PUCKAX PYKOBOJIMTEIIO MOAPA3CIICHHUS U
OTBETCTBEHHBIM 32 MEPOITPUATHS 110 PUCKaM pabOTHUKAM

I1K-4 Cnioco0eH 000CHOBBIBATH BO3MOKHbIE PellIecHHs] M BRIOUPATh HauboJiee ONTHMATbHBIE

3naem: metonbl cOOpa, aHaN3a, CUCTEMAaTHU3al1, XPaHEHHSI 1
MOJIepXKaHMs B aKTyaJIbHOM COCTOSIHUHM MH(pOpManuu O13HeC-
aHaM3a; MH(GOPMAaLMOHHBIE TEXHOJIOTHH (ITPOTrpaMMHOE
oOecrieucHue), MPUMEHACMBIC TS IIeNiel coopa 1
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

NIIK-4.1 OnpenensieT UCTOYHUKH,
AQHAJTU3UPYET, COOMPACT U CUCTEMATU3UPYET
MH(pOPMALINIO JUTS aHAIN3a

Pe3ynbTaTsl 00yueHHs 0 AUCHUILIIMHE JOCTUTAIOTCA B paMKax OCYLIECTBIICHUS BCEX BUIOB
KOHTaKTHOM M CaMOCTOSTENbHONW pPabOThl OOydaromMXcs B COOTBETCTBUM C YTBEPIKAECHHBIM
y4eOHBIM TUIaHOM. MHIMKAaTOPbl JOCTHKEHUSI KOMIIETEHIIUN CYUTAIOTCS C(HOPMUPOBAHHBIMU TPU
JOCTUKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB O0yUYEHUSI.

2. CTpykKTypa u cojep:KaHHue JUCHUILIHHBI

2.1 Pacnpenesienue TPyA0EMKOCTH JUCUMILIMHBI 10 BUAAM PpadoT

OO6mrast TpyA0€MKOCTh JUCIUIUIMHBI COCTABISAET 3 3aueTHbIX enuHuIlbl (108 gacoB), ux
pacopeeaeHue Mo BUIaM padoT IPEaCTaBICHO B Ta0IUIEe

Buner pador Bcero dopma 00yIeHHUS
4acoB 3a09HaA
OYHas O0YHO3209HAs
5 cemectp | X cemecTp | X cemecTp X Kypc
(1acel) ("gacwr) (Jacwr) (dachn)
KoHTakTHasi padoTa, B TOM YHCJIE: 58,2 58,2

AyIMTOpPHBIE 3aHATHSI (BCET0): 52 52
3aHATHUSA JIEKITHOHHOTO THIIA 18 18
mabopaTopHBIe 3aHATHS 34 34

MTPAKTUICCKUE 3aHATUS
CEMHUHAPCKHUE 3aHATU

Nnas KOHTaKTHas padora: 6,2 6,2
KounTpoas camocTosTensHoi padotsl (KCP) 6 6

[IpomexxyTounas atrectanus (MKP) 0,2 0,2
CamocTosiTeIbHAs padoTa, B TOM YHCJIe: 49,8 49,8

PacuérHo-rpaduueckas pabora (PT'P)

15 15
(TToATOTOBKA)




CaMoOCTOsITeNIbHOE ~ W3Y4YEHHE  Pa3JielioB,
CaMOIOJITOTOBKA (mpopaboTka U
[MOBTOPEHHE JICKIMOHHOTO MaTepuana M
MaTepuana  y4eOHHKOB W y4eOHBIX 34,8 34,8
MocoOMiA, MOATOTOBKA K JIA0OpPaTOPHBIM H
[PAKTHYECKUM 3aHSATHSM, KOJUIOKBUYMaMm H
T.J1.)

Kontpoab:

HOZ[FOTOBKa K 3a4€Ty

Oo1mast gac. 108 108
TPYAOEMKOCTDb B TOM YHCJIe 58,2 58,2
KOHTAKTHasi paboTa

3a4. eI 3 3

2.2 Copep:xaHue IMCUMIIIMHBI
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJIOEMKOCTH IO pa3fiesiaM AUCLUIIINHBIL.
Pazenbl (TemMbl) AUCIUTUIMHBI, U3Y4YaeMBbIe B 5 ceMecTpe (oynas ¢hopma 0b6yyerus)

KonuuecTtBo yacos
Bueayn
No HaumenoBanue paszenos (Tem) B AynuropHas paboTa | yropHas
cero
paboTa
JI 113 JIP CPC
1 JlaHHBIC: UCTOYHUKHU XPAaHCHUS TaHHBIX B CETH, 2 ) ) 4
" |coBpemMeHHBbIE OJIX0/IbI K 00paboTKe
2. Metozbl c60pa U CUCTEMATH3AMH HH(POPMALHH 10 | 2 4 4
3 COop MaHHBIX U3 COMMABHBIX ceTeil. APl mpoToKobI 10 ) 4 4
" s VK, LinkedIn, Twitter, Moit Mup.
API mpoTokoJt 111 pUHAHCOBBIX JAHHBIX: 10 ) 4 4
4.  Marketstack, Finnhub, IEX Cloud, Finam.
5. |0O6pabotka nanubix. bubmuoreku NumPy, Pandas. 12 2 4 6
Buzyanuzanus napopmanun. budbmuorexn Matplotlib
1 SeaBorn. OHnaitH-CEpBUCHI ISl HIOCTPOEHUS 14 2 6 6
6. |[mamobopaos.
7.  [[lapcunr caitoB Ha Python. 10 2 2 6
8.  |Ba6-anaimrtuka: Google Analytics, SAnnexc.Merpuka.| 10 2 2 6
Mojeny MalllMHHOTO 00YYEHUS Ha JaHHBIX: MOJCITH
0. 17,8 | 2 6 9,8
perpeccu, KiacCu(pUKaINK, KIACTCPU3AIIIH.
\UTOI'O no pazoenam oucyuniumsl 101, 8| 18 34 49,8
KoHTpoisib camocTtosTensHoi padotsl (KCP) 6
[Tpomexxytounas arrectarus (M1KP) 0,2
[ToAroToBKa K TeKyIIeMy KOHTPOJIIO
OO611ast TPYAOEMKOCTh O JTUCITUILTUHE 108

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



2.3 Copepxxanue pa3aesioB (TeM) IMCUUILTAHbBI

2.3.1 3auaTud JeKIIHOHHOI0 TUIIA

HaunmenoBanue pazacia

dopma TeKyIero

No (TeMbl) Copeprkanue paszzeina (TEMBI) KOHTpOIA
JlanHble: WCTOYHHKH |AHAJIN3 UICTOYHUKOB HH(OpMALUK B ceTH MHTEpHeT. Onpoc
| [xpanenus nHpopmannu B |[Kiaccupukanus JaHHBIX.
ceTH, COBpEMEHHBIE
MoaX0abI K 00paboTKe
Mertobl cOopa u JTarbl Ucciae0BaHusl. THITEI HEOOXOAUMOM ISt Onpoc
2. |cucremaruzanuu vccieioBaHus nH(popMany. Buast nccnenoBanuii. Meto st
MH(pOpMaIUu cOopa maHHbIX. IHCTpYMEHTSI 151t cOopa JaHHBIX.
Coop JIAHHBIX u3 |API xak cpeacTBo uHTErpanuu npuioxenuil. Tunst API- Onpoc
conuanbHbIx ceteil. AP [mHTepdetico. [Togxmrouenue k Twitter API. MccnenoBanue
3 [poTOKOM s VK, [mabnoHoB B  perButax. OmnpeneneHus JEKCHIECKOTO
" |LinkedIn, Twitter, Mo#i |pa3zHO0Opa3us TBUTOB. BemosHeHue 3ampocos k LinkedIn.
Mup. 3arpy3ka ¢aiina ¢ nndopmanueit o konrakrax ¢ LinkedIn.
HopManu3zaiys JaHHBIX JUIs aHaJIU3a.
APl  mpotokonbr st [MaTepdetic APl REST mns nonydenus nanabix GpoHI0BOTO
(uHaHCOBBIX  NaHHBIX: [pbiHKa. API dponnoBoro peka Finnhub Stock API ms
4. |Marketstack,  Finnhub, [mocTpoerus pruHaHCOBBIX MPOAYKTOB. CIIOCOOBI IOy YCHHUS Onpoc
IEX Cloud, Finam. 1 MICTIONIb30BaHNS TOYHBIX PHIHOYHBIX JAHHBIX C IIOMOIIBIO0
IEX Cloud APL
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. 3agaua
Buzyanuzanus JleMOHCTpaImst OCHOBHBIX MeTOZI0B Seaborn. [Toctpoenue
nHGbOpMaIIHH. bar chart, pair plot, dist plot, joint plot, box plot.
bubnmmoreku Matplotlib u [iHTepakTrBHBIC rpaduku B jupyter notebook ¢ momoripio
6. ISeaBorn. Omnaitu- oubmrotexu Plotly. Busyanusamms 3a1a4u OTTOKA KJIMEHTOB. Onpoc
CEPBHUCHI JUIs IOCTPOCHUS
namoopIoB.
[lapcunar  caiiToB  Ha|ABTOMAaTH3HPOBAHHBINA COOp HH(POPMAIHH C CAHTOB.
Python. TexHuueckuii mapCcuHT caiiTa. AHAJIU3 CTPYKTYPHI CAUTOB-
7 KOHKYPEHTOB C LIEJIbIO YIIYUIIECHHs U Pa3BUTHsI COOCTBEHHOU Onpoc
’ CTPYKTYpBI. 3aJjaua mapcuHTa Ha3BaHUA TOBApOB,
APTHUKYJIOB, IIEH ISl HAITOJIHEHHS CBOET0 COOCTBEHHOTO
WHTEpHET- Mara3uHa.
Ba6-ananmutuka: Google |CTaTHCTHKA ITOCEMIAEMOCTH Pa3C/IOB U BEO-CTpaHUII caiiTa:
Analytics, KOJINYECTBO MMPOCMOTPEHHBIX BeO-CTPaHUII, KIFOUEBHIC CI0Ba
Snnexc.Metpuka. 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, Knactepu3anust. OOydaromiast 1 TeCTOBask BEBIOOPKH.
9. [KJTacTepU3aIiH. [IpoGmema mepeodyuenns. Kpocc-pamumamnms. Meton Onpoc, Tecm

Omxalmmx coceneil. Pemmatore pepesss. barruHT 1 MeTox
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 [Monck nanHbIX. XpaHeHHe OOJBIINX TaHHBIX
1. [xpanenns nH(pOpMAIIHH B 7P
CEeTH, COBPEMEHHEIE
ITOIX0JTBI K 00paboTKe;
MeTompl cOopa u DTarbl UCClIeN0BaHus. THIIBI HEOOXOAUMOM IS
5 [cucTeMaTH3AIH vccieioBaHus nH(popMay. Buast nccnenoBanuii. Meto st 7P
" mHbOpManIH cOopa maHHBIX. IHCTpYMEHTSI 11t cOopa JaHHBIX.
COOp naHHBIX U3 [Tporpammusiii naTepdeiic API reference index. IHcTpymeHT
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:  |API-mHTEpdeiicoB JIP
" Marketstack, Finnhub,
IEX Cloud, Finam.
O0paboTKa TaHHBIX. 3arpyska, 3amnpoc U GUIbTpaIys JaHHBIX ¢ TTOMOIILIO
5. [bubmuorexu NumPy, oubnrotexku Pandas. JIP, T
Pandas.
Busyanu3zanus JleMoOHCTpanusi OCHOBHBIX MeTo10B Seaborn. [Toctpoenue bar
uHGpOpMaIIUH. chart, pair plot, dist plot, joint plot, box plot. IHTepakTHBHBIC
6 bubmorexkn Matplotlib u [rpaduxu B jupyter notebook ¢ momorsto 6ndmmorexu Plotly. JIP
" |SeaBorn. Omuaiin- Buzyanu3zanus 3a1aui OTTOKa KJIMEHTOB.
CEPBUCHI IS IOCTPOCHHUS
1anmbopaoB.
[lapcunr caiiToB Ha ABTOMAaTHU3MPOBAHHBIN COOP HH(GOPMALIUH C CATOB.
Python. TexHruecKkuii mapCcuHT caiiTa. AHAJIU3 CTPYKTYPHI CAUTOB-
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[HCH TOBEACHUS
8. |Analytics, noceTutens Ha ctpanuie. Google Analytics, Sunexc.Merpuka JIP
Sraekc.MeTpuka.
Mojenu MalMHHOTO ITocTpoenue u oTOOp Mpu3HAKOB. [IpuoxeHus B 3aqa4ax
00y4eHMsI HA JTAHHBIX: 00pabOTKK TEKCTa, M300pakeHuil U reomaHHbiXx. O0yueHHne 03
9. |MOZEIH PETPECCHH, 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 (9),
konokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBbIX padoT (IIPOEKTOB)
He npedycmompeno




2.4 IlepeuyeHb y4eOHO-METOAMYECKOT0 00ecTIeYeHNsl AJIsl CAMOCTOATEIbHON padoThl
o0yyaumuxcs Mo JUCHHUILINHE (MOIYJIIO)

No Bux CPC ITepeueHb yaeOHO-METOMUCCKOTO 00SCTICUCHHUS UCITUTILTHHEI 110
BEITIOJTHCHUIO CAMOCTOSITEIIEHOW PabOTHI
1 3aHATHS JIEKIMOHHOTO U [MeTonuyeckue YyKa3aHUsl s MOJATOTOBKM K 3aHATHSIM JIEKIIMOHHOTO H
CEMHUHApPCKOTO TUIa CEMUHApCKOro THUMa. YTBEpXKIeHbl Ha 3aceqaHuu CoBeTa SKOHOMHYECKOTO

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

2 BeinonHenue MeToqMUecKUe yKa3aHWS 110 BBINOJHCHUIO CaMOCTOSATCIBHONH pabOThI
CaMOCTOSATENILHOW PabOThI |00yUaromuxcs. YTBepKAeHb Ha 3aceganuu  CoBeTa HKOHOMHYECKOTO
00yJarommxcs (hakynereTa ®I'BOY BO «KyOoI'Y». [Tpotokon Ne 1 ot 30 aBrycra 2018 rona..

PexxuMm moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 BrimonHeHue pacueTHO-  |MeToIUYecKre yKa3aHUs MO BBITOJHEHUIO PACUCTHO-TPa(QUICCKUAX 3aTaHUM.

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 [MeTOMYECKHEe yKa3aHWsl 10  BBINOJHEHUIO J1TabOpaToOpHBIX — 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 HHTepakTUBHEIE METOIbI MeTtoquyeckue yKa3aHus 10 HHTEPAKTUBHBIM  METOJaM o6yquI/m.
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 IS CAMOCTOSITEIbHON pabOThl 00YUaIOIIUXCS U3 YHCIIa
WHBAJTUJIOB W JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 310poBbs (OB3) mpemocraBisioTcs B
(dbopMax, aTanTHPOBAHHBIX K OFPAHUYEHUSAM UX 3[0POBbS U BOCIIPUATHS HH(OPMALINK:

JIis U1 ¢ HapyIeHUsIMU 3pEHUS:

- B TIeYaTHOW (popMe yBEIHMYCHHBIM MIPUPTOM,

- B (popMe PIEKTPOHHOTO JIOKYMEHTA,

- B (opme aynuodaiina,

- B mevyaTHou popme Ha s3b1Ke bpaiis.

Jlyis i1 ¢ HapyLIeHUsIMH CITyXa:

- B mevaTHoi dopwme,

- B (popMe PIEKTPOHHOTO IOKYMEHTA.

Jljig 1 ¢ HapylIeHUsIME OIIOPHO-BUTATENILHOTO anmnapara:

- B mevaTHoi dopwme,

- B (popMe PIEKTPOHHOTO JIOKYMEHTA,

- B (dopme aynuodaiina.

JlaHHBIN TepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT KOHTHMHTEHTa
00yJaromuxcs.

3. OOpa3oBaTe/lbHbIC TEXHOJIOTHHM, IPHMEHseMble IPH OCBOCHHH IMCHUILIHHBI
(MoxyJis)

B xome wW3yuyeHMS [OHUCUUIUIMHBI NPELYCMOTPEHO MCIOJIb30BAaHUE  CIEAYIOLIUX
00pazoBaTeNbHBIX TEXHOJIOTHI: JIEKIMH, J1a0OpaTOpHbIE 3aHATHUS, IOJATrOTOBKA 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 CUTYaIHii) B COYETaHUH C BHEAYyIMTOPHON pabOTOM.

WudopmalMoHHbIE  TEXHOJOTHM, NpPUMEHSEMble TpU  HM3YYCHUU  JUCIUIUIMHBL
HCIIOJIb30BAHUE UH(POPMALIMOHHBIX ~ PECYpCOB, JOCTYNIHBIX B MH(POPMAIIMOHHO-
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 00pa3oBaTeNbHBIC TEXHOJIOT MU, IPUMEHSIEMbIC TPU U3yUYEHUH JUCLIUIUINHBI -
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

OneHouHBbIE CpeICTBA MpPEJHA3HAYCHBI Ui KOHTPOJS W OLEHKH 00pa30BaTEbHBIX
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 1abopamopHvlx 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 II. 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: UCIOJIb30BaTh PI'3 JIP Bompocs! Ha
MHCTPYMEHTAaJIbHBIC 3auyere
CpeCTBa ISl U3BJICUCHUS,
MpeoOpa3oBaHUs, XpaHEHUS
11 00pabOTKY JaHHBIX U3
Pa3HOPOJIHBIX HCTOYHUKOB, B
TOM YHCIIE B PeXKUME
peabHOTO BpEeMEHH

WIIK-1.3. OnpenenseT  [VmeeT: MpOU3BOIUTE PI'3 JIP Borrpockl Ha
MCTOYHMKH, aHATTU3UPYCT, |0YUCTKY IPOU3BOIUTH 3a4CTC
1 cobupaer u OYHCTKY JaHHBIX I
CUCTCMATU3UPYCT [IPOBEACHHUS aHATUTUICCKUX
nHGOPMAIIHIO TS aHAJIN32 [paGoT

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

VMeeT: IpoBOAUTS aHam3 1 [OTPOC JIP Bompockl Ha
pacIpoCcTpaHCHUE JIyYIInX 3a4CTC

MPAKTHK MTPOIAXK
MH(OKOMMYHHUKAIMOHHBIX
cucTeM U (WIIH) UX
COCTABIISFOIINX

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
COCTaBJISIOLINX

PI'3

JIP Bonpocsl Ha
3ayere

NIIK-2.2. Onpenensier
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 Bonpocs! Ha
3ayere

3naem: MeTozpl coopa
CHUCTeMaTH3aluU 3TOM
MH(pOpMaLuU

Ornpoc

JIP Borpocs! Ha
3ayere

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

PI'3

JIP Borpocs! Ha
3auere

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

Ormpoc

JIP Borrpockl Ha
3ayeTe

Tpyoosoe oeticmsue: coop
MH(pOpPMALINH, KOHTPOIIb
KauecTBa pabOThI
COTPYAHHKOB 10 OIMCAHUIO
U aKTyaJH3alllii PUCKOB

PI'3

JIP Bomnpocsl Ha
3aueTe

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

Onpoc

JIP Bompocsl Ha
3aueTe

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

Onpoc

JIP Bompocksl Ha
3adeTe

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

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

Onpoc

JIP Boripock! Ha
3auere




3naem: wHGOpMaronHble  |Ompoc JIP Bompock! Ha
TEXHOJIOTHH (TIPOrpaMMHOE 3ayere
oOecrieueHne),
IpUMEHSIEMbIE IS eI
cOOpa U CHCTEeMAaTH3AIIH

HGpOpMaIN

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

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

TaHHbBIC

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

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

TAHHBIX JUISl aHAJTM3a,
MaeHTH(UKALUS BHEITHUX U
BHYTPEHHUX UCTOYHUKOB
JaHHBIX JUIA ITPOBEIACHUA
AHAJIMTHYECKUX Pa0OT Mo
00OCHOBAHUIO U BBIOOPY
HanboJiee ONTUMAaIBHOTO
pelLIeHUs

TunoBbie KOHTPOJIbHbIE 32JaHUA UJIU HHbIE MaTepUaJbl, He00X0IMMBbIe ISl OLIEHKH
3HAHUI, YMEHHH, HABBIKOB U (HJIM) ONbITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
¢dopmMupoBaHus KOMIIETEHUMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHOM NMPOrpaMMbl

Pacuemno-cpagpuueckoe 3ao0anue na memy: «Memoo 2naenvix komnonenm (PCA),
Kacmepu3zayusny

Me1 6ynem paboTtaTh ¢ HAOOpOM JaHHBIX Samsung Human Activity Recognition.
CkauaiiTe nanHble 0TCIO/a. JlaHHBIE TOCTYNAIOT C AKCEIEPOMETPOB M THPOCKOMIOB MOOMIIBHBIX
tenedonoB Samsung Galaxy S3 (moapoOHee npo npu3Haku - o ccbuike Ha UCI BhIIe), Takke
M3BECTEH BUJI aKTUBHOCTHU YeJIOBEKa ¢ Tele()OHOM B KapMaHe - XOJIUJI JIM OH, CTOSI, JIeKaJ, CUIel
WJIM 1] BBEPX/BHU3 IO JIECTHUIIE.

Bnauane MbI peficTaBuM, YTO BUJ aKTUBHOCTH HaM HEU3BECTHEH, U MOMPOOyeM
KJIaCTepU30BaTh JIOACH MPOCTO Ha OCHOBE UMEIOIINXCS TPU3HAKOB. 3aTEM PEIIUM 3a/1auy
ornpezaeneHus Buaa GU3n4ecKol aKTHBHOCTH UMEHHO KakK 3aJauy Kiaccu(UKaimm.

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

[ToaroroBuTenbHBIN 3TAI (3arpy3Ka OMOINOTEK U CTUIICH)
import numpy as np
import pandas as pd
import seaborn as sns

from tqdm import tgdm notebook

$matplotlib 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,))

Jlyig kacTepu3alny HaM He Hy)KeH BEKTOP OTBETOB, I03TOMY OyzieM padoTaTh ¢ 00beIMHEHUEM
oOy4arorieit 1 TecToBoi BIOOpok. O0beuanTe 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 =

[TonmxaeM pazmepHOCTH ¢ momotisio PCA, ocTaBiisis CTOIBKO KOMIIOHEHT, CKOJIBKO HYXKHO IS
TOT0, UTOOBI OOBSICHUTH Kak MHHUMYM 90% aucriepcuu UCXOTHBIX (OTMACIITAOMPOBAHHBIX )
JaHHBIX. Mcronk3yiiTe oTMacTabupoBaHHYIO BBIOOPKY U 3adukcupyiite random_state
(xonctranta 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 MPOIEHTOB AUCIEPCUH MPUXOJUTCS HA TIEPBYIO TJIABHYI0 KOMIOHEHTY? OKpyIJIUTE 10
LIEJIBIX TTPOLIEHTOB.

Bapuanrsbr:
« 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, TOaBEM BBEPX IO JIECTHHUIIE, CITYCK TT0 JIECTHHUIIE) U (CHICHHE,
CTOSIHUE, JICKAHUE)

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

+ 6 KIactepoB

CrenaiiTe KiacTepu3aiiio 1aHHbIX MeToioM KMeans, o0y4rB MOI€b HA JAHHBIX CO CHIDKCHHOU
3a cyeT PCA pa3mepHOCThI0. B 1aHHOM citydae 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 (41cno yHuKanbHbIX METOK LIENEeBOro Kracca)
* n_init=100
+ random_state = RANDOM_STATE (anst BOCIpon3BoaMMOCTM pesyrbTaTta)

OcranpHbIe napaMeTpbl CO 3HAYCHUAMU 110 YMOJIIAHULO.

# Bam kon 34echk
BH3yaJ’IPI3PIpy1>iTe JAaHHBIC B ITPOCKIUHU HaA IIEPBLIC ABC I'NTaBHBIC KOMIIOHCHTHI. PaCKpaCBTe 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 kaxxaomy Kiaccy (T.€. KaXA0H 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
OTIEIISIETCA OT APYIUX P KIaCTEpHU3aLUHU.

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

« xmactep 1 - 900
« xmactep 3 - 500
« Kjactep 6 - 6,

To Takas nosst oyaer 900 / 1406 ~~ 0.64.

Bonpoc 4:
Kaxoit BuJ akTUBHOCTH OTACIUIICSA OT OCTAJIBHBIX JIUIlle BCErO B TEPMUHAX MPOCTON METPUKH,
OIHUCaHHOM BrImIe?

OTtBer:

+  xomnba

+  CTOSIHHE

*+  CITYCK ITOJICCTHUIIE

+  MepeYHCICHHBIC BAPUAHTHI HE TTOIXOIAT

Bunno, yto kMeans He oueHb XOPOIIO OTINYAET TOIBKO aKTUBHOCTH JAPYT OT ApYTa.
Hcnonp3yiiTe MeTO JIOKTS, 4TOOBI BBIOpATh ONTUMAIbHOE KOJIMYECTBO KilacTepoB. [lapamerpsl
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 xommuecTBo KIIaCTEpOB ONITUMAJIBHO BBI6paTB, COrjzaCHO ME€Toay JIOKTA?

OTtBeT:

AW N —

Honpo6yeM CIIC OJUH MCTO KJIaCTCpU3alluy, KOTOpHﬁ OIMIUCBIBAJICA 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 a1 KMeans ¢ napamerpamu U3 3afjaHust K 4 BOIpocy.

# 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 pa3ouenns Ha kiactepsl ARI Oynet 6M30K K HYITIO

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 knmaccuduKay 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 Ob1710 BEIOPAHO JTyUIIUM MO UTOTaM Kpocc-Banuaanuun?
OTtBeT:

« 0.001

- 0.01

« 0.1

- 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 I10 JICCTHHUIIC, 110 ITOJIHOTEC - JICKAHUC
+ 110 TOYHOCTH - JIEKAHUE, 10 HOJIHOTE - CUICHUE

+ [0 TOYHOCTH - X0A50a, 0 MOJIHOTE - X0Ah0a

+ 110 TOYHOCTH - CTOSIHUE, 110 IIOJIHOTE - CHICHUE

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

«  Hcnonp3yiite Be10opku X train_scaled m X test scaled

«  OOGyunure TOT %€ PCA, 9TO paHblie, Ha 0TMacIIaOUPOBAHHON 00yYaroIIeil BHIOOPKE,
MIPUMEHUTE ITPe0Opa3oBaHue K TECTOBOI

+ Hacrpoiite runepnapametp C Ha Kpocc-Bamuaauu mno odyyatomiei Beioopke ¢ PCA-
npeoOpa3oBanueM. Bbl 3aMeTnTe, HACKOIBKO ITO MPOXOTIUT OBICTPEE, YEM pPaHbIIIE.

Bonpoc 9:

KakoBa pazHOCTb MEX Iy JTy4IIUM KauyecTBOM (J0JI€i BEpHBIX OTBETOB) Ha KpOCC-BAJIMAIINH B
ciydae Bcex 561 MCXOHBIX MPU3HAKOB U BO BTOPOM CIly4ae, KOI/la MPUMEHSJICS METO/ IJIaBHBIX
KOMITOHEHT? OKpYTIUTE 0 LENbIX MPOLIEHTOB.

Bapuanrsbr:

« KauecTBO 01HaKoOBOE

- 2%

. 4%

« 10%

« 20%
Bomnpoc 10:

Bri6epute Bce BepHbIE YTBEPKICHHUS:
BapuanTbI:

+  Meroa rinaBHBIX KOMIIOHEHT B JAaHHOM CJIy4ae [M03BOJIMJI YMEHBIIUTH BpeMs 00y4deHus
MO/IEJIH, TIPH 3TOM Ka4eCTBO (J10Ji1 BEPHBIX OTBETOB Ha KPOCC-BAJIUJAINH) OUYEHb
noctpanaio, 6osee yem Ha 10%

+  PCA MO0XHO UCTIOJIB30BaTh JUIsl BU3yallM3allui JaHHBIX, OJTHAKO JIJIs 3TOM 3a/1a4M €CTh U
Jy4diie noaxoasuue Mmetobl, Harpumep, tSNE. 3ato PCA umeer Menblyio
BBIYHCIUTENBHYIO CII0)KHOCTh

«  PCA ctpout nuHeliHple KOMOMHAIIMY UCXOIHBIX MMPU3HAKOB, M B HEKOTOPBIX 33]1a4ax OHU
MOTYT IJIOXO MHTEPIPETUPOBATHCS YETIOBEKOM

3a4yeTHO-3K3aMeHAIlHOHHbIEC MATEPHAJIBI IJIsl IPOMEKYTOYHOM aTTecTanuM (3a4er)

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

CO60p IaHHBIX U3 COLUANIBHBIX CETEH.

API mpotoxon nns VK, LinkedIn

API nporoxon nns Tsurrep.

API npoTokoms! 151 PUHAHCOBBIX JAHHBIX.

API ponnosoro psiaka Finnhub Stock

bubnmnoreka ananuza naHaeix NumPy

bubmuoreka Pandas.

WX E WD —



10. OcHOBHBIE MOHATUS MAIIMHHOrO 00yueHHusl. OCHOBHBIE IOCTAaHOBKH 3a1a4. [Ipumepsl
MPUKIIAJIHBIX 33/1a4.

11. Metpuueckue MeTonbl Kiaccupukanuu. MeTpuky KauecTBa ajJropuTMOB
KJIACCU(UKAIIUU U PETPECCUHU.

12. JIuneiinple METOABI KIACCU(HUKAIINU U perpeccuu: (PyHKIIMOHAIBI KaueCTBa, METOIbI
HACTPOUKH, 0COOCHHOCTH MPUMEHECHHS.

13. OnenuBanue kauecTBa anroputMoB. OTi0XKeHHast BBIOOPKa, ee HegocTtaTku. O1ieHKa
MOJIHOTO CKOJIBb3s11ero KoHTposs. Kpocc-anupanus. Leave-one-out.

14. JlepeBbs penieHuid. MeTobl HOCTPOEHUS 1€PEBHEB.

15. CnyuaitHblii J1ec, ero 0COOCHHOCTH.

16. I'paguenTHBIN OyCTUHT, €T0 0COOCHHOCTH TP MCIIOIb30BAaHHUHU JIEPEBHEB B KAUECTBE
0a30BbIX AITOPUTMOB.

17. Buzyanuzanus unpopmanuu. budanoreku Matplotlib u SeaBorn.

18. ABTOMaTH3UpPOBaHHBIN cOOpP MHPOPMAINH C CalTOB. TEeXHUYECKUH MapCUHT caiTa.

19. OO6yuenue 6e3 yuutens. MeTopl noHmwxkeHus pasmepaoctu. PCA.

20. OoOyuenue 6e3 yuurtens. Kimacrepuzamms.

21. Boa06-ananmutuka: Google Analytics, Annexc.MeTpuxka.

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 TJIAaHOM Ha BHICOKOM Ka4yeCTBEHHOM YpPOBHE;
[IPaKTUYECKHE HAaBBIKU MPO(ECCHOHATBLHOTO IPUMEHEHHSI OCBOCHHBIX
3HaHUHN C(HOPMHUPOBAHBI).

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

3a4TCHO
3aaHuA HE OCHCHbI MaKCUMAJIbHBIM YHCJIOM 6ann013, B OCHOBHOM

chopMHUpPOBAIT TPAKTUUECKUE HABBIKH).

[ToporoBelit ypoBeHb (CTYIEHT, YaCTHYHO C MPOOETIaMU OCBOUBIIUH
3HAHUS, YMEHHSI, KOMIIETCHIIMN ¥ TEOPETUYCCKHI MaTeprall, MHOTHE
y4aeOHbIE 3aJIJaHUs TUOO HE BBHITTOJIHIIIL, JTMOO OHM OIICHEHBI YUCIIOM 0aslioB
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
BBITOJIHWIL, 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.

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

- IIpHu NMPOBCACHUHU IMPOLUCAYPHhI OLICHUBAHHUA PE3YJIbTATOB o6yquI/1;1 HWHBAJIWIOB U JIMII C
OrpaHUYC€HHBIMHA BO3MOXXHOCTIAMHU 3J0POBbA IMPEAYCMATPHUBACTCA HCIIOJIB30BAHUC TCXHUYCCKHUX
CpeacTB, HCO6XO,[[I/IMBIX UM B CBA3U C UX NHAUBUAYAJIbHBIMHU OCO6CHHOCT${MI/I;

- Hpu HCO6XOI[I/IMOCTI/I JJIsL 06yqa101111/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 310POBBA
1 MHBAJIM OB MMpoLcAypa OLICHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ 10 JUCHUTIIINHEC MOXKET ITPOBOAUTHLCA
B HCCKOJIBKO OTaIlOB.

Hpoue;[ypa OILICHUBAHUA PE3YJIbTATOB 06yquI/15{ WHBAJIMAOB W JIMI C OI'paHWUYCHHBIMU
BO3MOXHOCTAMU 3J0pPOBbA IO AUCHUIIIINHE (MO,ZLYJ'IIO) npeayCcMarpuBacT MHIpCAOCTABICHUC
I/IH(I)OpMaI_II/II/I B (I)opMax, AIalITUPOBAHHBIX K OrpaHUYCHHUAM HUX 3H0OPOBbA U BOCIPUATUA



UH(pOpPMAIINH:

JUist U1 ¢ HApyIICHUSIMH 3PCHHSL:

- B IIEYaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

- B (JopMe AIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

- B Te4atHO# dopwme,

- B (OopMe AIIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

- B TIe4aTHOU (opwme,

- B (JOopMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

5. IlepeyeHb yueOHON JUTEPATYPbl, HH(POPMAIIMOHHBIX PECYPCOB H TEXHOJIOT M

5.1 YueOnas auTeparypa

1. Ananu3 naHHBIX @ y4eOHUK JUIsl akajeMuyeckoro Oakanaspuara / B. C. MxutapsH [u
np.] ; mox penakuueit B. C. Mxurapsna. — Mocksa : U3narensctBo FOpaiit, 2020. — 490 c. —
(bakanasp. Akanemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekcr : anexkrponHnsiii // 9bC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/412967

2. Ilmaronos, A. B. MammuaHOe o0y4denue : yaebHoe mocooue it By3oB / A. B. Ilmatonos.
— Mockasa : U3garensctBo FOpaiit, 2022. — 85 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5534-
15561-7. — Texkcr : snextponnsiii // ObpaszoBarenvHas tuiatrgopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/508804.

3. Mupkun, b. I'. BBeneHue B aHainu3 JaHHBIX : ydeOHUK U npakTukyM / b. I'. Mupkun. —
Mockasa : U3parensctBo FOpaiit, 2022. — 174 ¢. — (Bsicmee obpa3zoBanne). — ISBN 978-59916-
5009-0. — Texkcr : snextpoHHbid // OOpazoBarenbHas tuargopma lOpaiit [caiit]. — URL:
https://urait.ru/bcode/469306 .

5.2 Tlepumoaumyeckasi aureparypa

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 snekmponuvle nepuoouveckue uz0aHus, ¢ yKasaHuem
aodpeca cauma 31eKMPOHHOU 8ePCUU HCYPHALA, U3 A3 OAHHBIX, 00cmyn K Komopuim umeem Kyol'V:

1. Basse! gagusix xommanuu «/ct Beroy» http://dlib.eastview.com

2. DOnexrponHas 6mommoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHrepHeT-pecypcbl, B TOM YHCJI€ COBpeMeHHble MNpPo(deccHOHATIbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIPABOYHbIE CUCTEMbI

J1eKTPOHHO-0ubIMmoTeuHbIe cucteMsbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://edanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect www.sciencedirect.com

3. XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

4. Hayunas snextponHas oubnuoreka (HOb) http://www.elibrary.ru/

5. IlonmHOTEKCTOBBIE apXMBBI BEAYILIMX 3alaJHbIX HAay4YHBIX >KypHaJIoB Ha Poccuiickoit
wiatgopme HayuHbIX )xypHasioB HOMKOH http://archive.neicon.ru

6. HanumonanbHas »nekTpoHHas OuOIMOTeKa (AOCTYHn K OJEKTpOHHOW OumbOImoTeke
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muccepranuii Poccuiickoit rocynapcrsennoi oudmmorexu (PI'B) https://rusneb.ru/
7. Tlpesunentckas oubmmoreka uMm. b.H. Enpumna https://www.prlib.ru/
8. DnexrponHnas komwteknus Oxkcdopackoro Poccuiickoro @ouma
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. "Jlexropuym TB" http://www.lektorium.tv/

17. VYHuuBepcurerckas napopmanronnas cucrema POCCUS http://uisrussia.msu.ru

NudopmaunonHbie cipaBoOYHbIe CHCTEMBbI:
1. Koncynbrant Ilmoc - cnpaBodHasi mpaBoBas cucTteMa (JOCTYI MO JIOKaIbHOM CETH ¢
KOMIIBIOTEPOB OMOINOTEKH )

Pecypcbl cB00OOIHOTO 10CTYHA:

1. AmepukaHckas maTeHTHas 0a3za maHHBIX http://www.uspto.gov/patft/

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

3. MunucrepcTBO Hayku U Bbicmiero oOpasoBaHus Poccuiickoit  ®enepauun
https://www.minobrnauki.gov.ru/;

4. ®enepanbHblii nopran "Poccuiickoe oOpazoBanue” http:// www.edu.ru/;

5. HNudopmanmonnas cucrema "EnuHoe OKHO MocTyma K oOpa3oBaTelbHBIM pecypcam'
http://window.edu.ru/;

6. Enunas  xommekmuss  mMQpoOBBIX  00pazoBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

7. Ilpoext I'ocymapcTBeHHOro HHCTUTyTa pycckoro s3bika uMeHn A.C. Ilymkuna
"O6pa3oBanue Ha pycckom' https://pushkininstitute.ru/;

8. CmpaBouHo-uH(bOpMaImoHHEIH mopTan "Pycckuii si3eIk" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

10. CrnoBapu u >HIKIoneaun http://dic.academic.ru/;
11. OO6pazoBatenpHbIN mopTan "Yuebda" http://www.ucheba.com/;
12. 3akonomnpoekT "O6 obpazoBanuu B Poccutickoit @denepannn". Bompockl 1 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIC JJIEKTPOHHBbIC O00Opa3oBaTe/bHble M HH(POPMALMOHHBIE PeCypChI
KyoI'Y:

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

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

3. Cpena MoaynbHOTO AnHamMuueckoro oOyuenus http://moodle.kubsu.ru

4. baza y4yeOHBIX TIJIAHOB, Y4eOHO-METOAMYECKMX KOMILJIEKCOB, MyONuKaiuil u
KoH(pepeHuui http://mschool.kubsu.ru/

5. bubanorexa MH(POPMALMOHHBIX pecypcoB Kageaps UH(POPMALIMOHHBIX
oOpazoBaTenbHbIX TexHonorui http://mschool.kubsu.ru;

6. DnexTpoHHbI apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

7. DnexkTpoHHble O0Opa3oBaTeNbHBbIE pecypchl Kadeapbl HWHPOPMALMOHHBIX CHUCTEM U
TexHosoruil B oopazoBanun Ky6I'Y u Hayuno-meroauueckoro xypHana "HIKOJIBHBIE I"O/IbI"
http://icdau.kubsu.ru/
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6. MeToanueckne yka3aHus VIl 00y4alOIMXCsl 110 OCBOCHHIO JTHCIUIIIMHBI (MOYJIs1)

CamocrosarenbHass paboTa CTYAGHTOB SBIISICTCS HEOTHEMJIEMOM YacThiO TIpolecca
MOJrOTOBKH. JIMCIUIIIMHY PpEKOMEHIYyeTCsl H3ydaTh IIyTeM CHCTEMaTHYeCKOH MpopaboOTKH
JEKIIMOHHOTO MaTepHaja, CaMOCTOATENBHOW NPOPaOdOTKHM PEKOMEHIYEeMOW JIUTEpaTypHl,
PYKOBOACTB M METOJUYECKUX YKa3aHWM K BBIIOJHEHUIO IIPAaKTHUYECKUX 3aHsaTuil. Llens
CaMOCTOSITENILHOM paloThl - pacHIMpeHue Kpyro3opa U YIUIyOJieHHE 3HaHUH B 00JacTH
(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 CaMOCTOSATENbHOM pPabOThI, CTYIAEHTHI IOJ PYKOBOJCTBOM
npernoaBaTensi 00sS3aHbl BBHITIOMHATD WHAWBUIYAIbHbIC MPAKTHUECKUE 3a/IaHUs, TTOJyYeHHbIC Ha
MpPaKTUYECKUX 3aHATHAX. [lpu BBIMOJIHEHWHM OTUX 3aJaHU HEOoOXOJUMO HCHOJIb30BaTh
TEOPETUYECKU MaTepuan, JelaTh CChUIKM Ha COOTBETCTBYMOIIME (OPMYIIbI, IPOBEPATH
BBIIIOJIHUMOCTD MIPENNOCHUIOK, HEOOXOUMBIX JJIsl MPUMEHEHHUS TOT0 UM UHOTO METOAA.

B ocBoeHuu IUCHUIUIMHBI MHBAJIWJAMH U JHMIAMHU C OTPAHUYEHHBIMHU BO3MOXHOCTSMU
310pOBbsl OOJIBIIIOE 3HAYCHHE HMEET WHAMBHAyallbHas ydeOHas pabora (KOHCYIbTAllUM) -
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE yueOHOro MaTepuaa.

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

BO3MOXHOCTAMHU 3J0POBbBI.

7. MaTepuajibHO-TEXHHYECKOe o0ecrneyeHne 1mo JuCuIInHe (MOIYJII0)
ITo Bcem Bugam yueOHOM AESITENFHOCTH B paMKax JUCHMILTUHBI UCIIOIB3YIOTCS ayJUTOPHH,
KaOWHETHI M Ja0OpaTOpPHHU, OCHAIIIEHHBIE HEOOXOAUMBIM CIICIIMATU3UPOBAHHBIM U JJa00PaTOPHBIM

000pyI0BaHUEM.

HaumenoBanue crieruagbHbIX
TTOMEIIICHUM

OcCHAIIEHHOCTD CITELHAIBHBIX ITOMEIEHU I

[lepeueHb NMLIEH3MOHHOTO
MPOrPAMMHOTI'0 00eCICUCHHSI

VYueOHble ayJIUTOPUH JUIst
MIPOBEJICHUS 3aHATUN JIEKYUOHHO20
THIIa

Meo0enb: yueOHas Mebeb
Texuuueckue cpencTBa 0OyUeHUS:
9KpaH, IPOEKTOP, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional
Plus

VYueOHble ayUTOPHH IS
MIPOBEIICHUS J1a00pamopHsix padboT

Jlabopatopust uH(MOPMAIHOHHBIX U
yrpasisromux cucteM 201 H
JlaGopaTopust 5KOHOMHYECKOI
nHpopmatuxu 202H

JlaGopaTopust ynpaBiieHUs B
TexHuueckux cucrtemax 207H

Meo0enb: yueOHas Mebenb

Texuudeckue cpeacTBa 00yUCHHUSL:

9KpaH, MPOEKTOP, KOMITLIOTEPHI, HOYTOYKH
O6opynoBanmue:

IIK, TepmuHaIbHBIE CTAaHUUH, YCUIATEID
ABTOHOMHEIA OeCIIPOBOIHON

TunoBoi KOMIUIEKT y4eOHOTO
obopynoBanus "Teopust aBTOMaTHYECKOTO
yIpaBieHus",

IIpe3eHTanuu 1 muakatbl Y CUIMTEND
ABTOHOMHEI OECIIPOBOTHON C
MHKPO(POHOM

Microsoft Windows 8§, 10,
Microsoft Office Professional
Plus

1C: Ipeampustue 8

SPSS Statistics

Microsoft Windows 8, 10,
Microsoft Office Professional
Plus

Jns  camMocToATeNbHOM  paboThl  0Oyyaromuxcs  MpPeayCMOTPEHbl  MOMEUICHHS,
YKOMIUIEKTOBAHHbBIE CIEIMATM3UPOBAHHON MeOeNblo, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHHKOU C
BO3MOKHOCTBIO MOJKITIOUEHHUsI K ceTH «MHTepHEeT» M obecneueHHeM JIO0CTyINa B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.



HanMenoBanue moMeneHun 1ist
CaMOCTOSTEIIEHOU PaOOTHI
o0yJaromumxcs

OcHaIleHHOCTh TOMEIIEeHHH JUIst
CaMOCTOSITENTFHOM paboTHI
00yJarommxcst

HepequL JIMOCH3UMOHHOI'O
MMporpaMMHOIO obecrneueHus

3an Hayunoli OnbianoTexu)

[Momemenne st camocTosTeabHOWMeOens: yueOHas mebens Komrexr
PaboTHl OOyJaronmxcsi (YUTATEHBIN

CHeIHMaIu3upOBAHHON
MeOeInH: KOMITBIOTEPHBIC CTOJBI
OGopynoBaHue: KOMIIBIOTEpHAS
TEXHAKA C TONKIOYCHHEM K
MH(pOpMALINO HHO -
KOMMYHHKAIIMOHHON
«HTepHET» ©  JOCTYIIOM B
QIIEKTPOHHYI0 — MH(OPMAIMOHHO-
00pazoBaTeNbHYIO cpeny
00pa3oBaTeIbHOW  OpraHHU3allny,
BeO-KaMephl, KOMMYHUKAITHOHHOE
00OpymoBaHUe, OOecIeUnBaroee
mocTym K CeTH  HMHTEpHeT
(TIpoBOHOE COEJIMHEHUE u
OCCPOBOJHOE  COCMMHEHHE 10
rexHosnoruu Wi-Fi)

CCTH

Microsoft Windows 8, 10, Microsoft
Office Professional Plus

218 A)

[TomemeHne Ui  CaMOCTOSITENIBHOI
pabotel oOywaronmxcs (aym.213 A,

Mebenn: yueoHas Mmebenp Komrmiekt
CIelMaTU3UPOBaHHOM
MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAS
TCXHHUKA C NOAKIIFOUCHUEM K

ceTH
«HTepHeT» U OOCTynoM B
PIIEKTPOHHYIO  MH(OPMAIIOHHO-
00pa3zoBaTeNbHYIO cpeny
00pa3oBaTeNbHOW  OpraHH3aluHy,
BeO-KaMephl, KOMMYHUKAI[HOHHOE

obopynoBaHue, obOecreunBarolee
mocTynm K cetn UHTEPHET
(TTpoBOAHOE COEINHEHNE "
0ecIIpOBOHOEC  COCIMHEHHE 10

rexaonoruu Wi-Fi)

H(pOPMaIMOHHOKOMM yHHKallMOHHO#

Microsoft Windows 8, 10, Microsoft
Office Professional Plus




