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nckyccrBenHoro uHretekra @IBOY BO «KyoI'y»



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;
« TexHonoruueckoe MpeapuHIMATENbCTBO;
« Amnamms Big Data;
+  Low-code aHanuTHKa;
« Ayt u ontumusanus OM3HEC-IPOLIECCOB.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILINHE (MOIYJII0),
COOTHECEHHBIX C IVIAHNPYEMBbIMH Pe3y/JIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOM MPOrpaMMbl
N3yyenne naHHONM y4eOHOHM NUCHUIUIMHBI HampaBieHO Ha (OpPMUPOBAHHE Y OOYyYarOIIUXCS
CJIEIYIOIIUX KOMIIETCHIUH:

Kona u HanMeHOBaHWe HHAMKAaTOpa™*

PesynbTaTel 00y4eHus MO TUCIUIIIIHHE
JIOCTHYKEHUST KOMITIETEHIIM U

IIK-3 CnocoGeH periaMeHTHPOBATDH MPoIlecchl MOAPa3/ie/ieHHii OpraHu3auuu U pa3padaTbiBaTh
aIMUHUCTPATUBHbBIE PerjJaMeHThI MOApa3AeJeHNd OpraHn3annu (B TOM YHcJIe KPpocc-(PyHKIHOHAIbHbIE
MpoLuecchl)

3naem: MeToaBl cOopa nHpopMaruy (HabIroaeHNS, (PUKCcaIUs
NTAaHHBIX, XPOHOMETpaXx, poTorpadus padbodero JHs, TEXHUKH
[TPOBEICHUS] MHTEPBBIO U AaHKETUPOBAHMSI, aHAIN3 JOKYMEHTOB U
0TUETHOM MH(OpManH, N3ydeHrne oOpaTHOM CBSI3U OT
3aMHTEPECOBAHHBIX CTOPOH )

NIIK-3.1 OnpexnenseTr HCTOYHUKH, Yumeem: BEMONHATE HAONFOICHNS, MHTEPBBIO U aHKETHPOBAHME;
AHAJIM3UPYET, COOMPAET U CHCTEMATU3MPYET [aHAIM3UPOBATH, CHCTEMATU3MPOBATH U 0600IIATL UH(POPMALIUIO;
MH(pOPMANHIO UTS aHAIN3a arpernpoBaTh, CTPYKTypHPOBATh M 0000ImaTh HH(pOpMAIIIO

Tpyoosoe odeticmsue: cO0p nHGOPMALINN O XO/IC U pe3yIbTaTax
nporecca Mopa3AesieHUs] OpraHU3aLy Wi
AIMHHICTPATHBHOTO PETJIaMEHTA IT0Apa3iesieH s OpraHU3aliu;
odopmIleHre pe3yIbTaToB cOopa nHpopMaruy.

IK-2 Cnioco0eH aHATU3MPOBATH U HCCJIEI0BATH 00JIbIIINeE JaHHbIE € HCIO0JIB30BAHHEM CYIECTBYIONIE B
OPraHu3aluu MeTOA0J0THYEeCKOM U TeXHOJIOTM4ecKOi HH(PPACTPYKTYPbI




3naem: NICTOYHNKY MH(OPMAIMH, B TOM 4Hcie HH(OopMaIiy,
HEOOX0ANMOH JUTs 00ecTieYeH s IeSITeNIbHOCTH B ITPEAMETHON
00J1aCTH 3aKa34rKa UCCIIeIOBAHUST; BU/IbI HCTOYHUKOB JTAHHBIX:
CO3/IaHHBIE YEeJIOBEKOM, CO3/TaHHBIE MAIIMHAMH; METOIBI
V3BJICYEHUS MHPOPMALWK U 3HAHUH U3 TeTEPOTeHHBIX,
MYJIbTUCTPYKTYPUPOBAHHBIX, HECTPYKTYPUPOBAHHBIX
VMCTOYHHKOB, B TOM YHCIIE TIPH TIOTOKOBOH 00pab0TKe; PexUMBI
MOJTy4eHHs 1 00pabOTKH JaHHBIX, MOJIEPKKa PexKuMa
PEeaNbHOTO BPEMEHHU.

UIIK-2.2. OnpenensieT HICTOUHUKHY, Ymeem: ocyiecTBIATh B3aUMOIECTBUE C BHYTPEHHUMHU U
aHaJIM3MUPYeT, COOMPAET M CHCTEMAaTH3UPYET [BHEIITHUMH MOCTaBIIMKAMH JaHHBIX U3 FE€TEPOTeHHBIX
MH(OPMAIIMIO UL aHAIU3a MCTOYHHKOB; MCIIOJIb30BAaTh HHCTPYMEHTAJIbHbIE CPEJICTBA IS

W3BIICUCHUS, TPe0oOpa30BaHUs, XpaHSHUS 1 00pabOTKU JaHHBIX
13 Pa3HOPOJHBIX HCTOYHUKOB, B TOM YHCIIC B PEIKUME
[pCAIEHOTO BPEMEHH; IPOU3BOANUTEH OYUCTKY JAHHBIX JIJIS
MPOBEICHUS aHAMTHYCCKUX PabOT.

Tpyoosoe deticmeue: W3BIICYCHUE, IPOBEPKA M OUUCTKA
00JBIINX 00BEMOB TAHHBIX U3 TETCPOTCHHBIX HCTOYHHKOB;
M3BJICUCHHUE, TIPOBEPKA M OUMCTKA OOJBIIMX 00BEMOB JTAHHBIX U3
reTePOrCHHBIX HCTOYHHUKOB; OLICHKA COOTBETCTBUS Habopa
TAaHHBIX IPEAMETHON 00JIACTH U 3a/1a4aM aHAJIMTHICCKUX PadoT.

I1K-4 Cnioco0eH 000CHOBBLIBATH BO3MO KHbIE PellIeHHs] M BRIOUPATh HauboJiee ONTHMATbHBIE

3naem: Metonbl cOOpa, aHANTN3a, CUCTEMAaTHU3allU1, XPAaHEHHSI U
MOJ|IepXKaHus B aKTyaJIbHOM COCTOSIHUM HH(pOpMalu O13HeC-
aHaIM3a.

Ymeem: npoBomuTh cOOp M cucTeMaTu3aluio HHHOPMaIHH;
ArperupoBaTh, CTPYKTYPUPOBATH U 0000IIATh; MPUMEHSTh
METO/IbI BBIOOpA OMTUMAJIBHOTO PEIICHHUSI.

TaHHBIE; TOTOBUTH 0OOCHOBAHHUE JJIsl BHIOOpA PELICHHS
Tpyoosoe Oeticmsue: anann3, 000CHOBaHWE U BBIOOD PEILICHUSI.

NIIK-4.2 OnpenensieT UCTOYHUKH,
QHAJTU3UPYET, COOMPACT U CUCTEMATU3UPYET
MH(pOPMALINIO JUTS aHAIN3a

Pe3ynbTaTsl 00yueHHs 0 AUCHUILIIMHE JOCTUTAIOTCA B paMKax OCYLIECTBIICHUS BCEX BUIOB
KOHTaKTHOM M CaMOCTOSTENbHONW pPabOThl OOyyaromMXcs B COOTBETCTBUM C YTBEPIKAECHHBIM
y4eOHBIM TUIaHOM. MHIMKAaTOPbl JOCTHKEHUSI KOMIIETEHIIUN CYUTAIOTCS C(HOPMUPOBAHHBIMU TPU
JOCTUKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB O0yUEHUSI.

2. CTpyKTypa U cojep:KaHMe JUCHHUILIHHbI

2.1 Pacnpenesienue TPyA0EMKOCTH JUCUMILIMHBI 10 BUAAM PpadoT

OO6mast TpyJ0€MKOCTh JUCIUIUIMHBI COCTaBIsAeT 3 3aueTHbIX enuuuil (108 gacoB), ux
pacopeeaeHue o BUIaM padoT IPEaCTaBIeHO B Ta0IUIEe

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
AyIMTOpPHBIE 3aHATHSI (BCET0): 52 52
3aHATHSA JIEKITHOHHOTO THIIA 18 18
mabopaTopHBIe 3aHATHS 34 34
[IPAKTHYECKHE 3aHSITHUS
CEeMUHAPCKUE 3aHSATHSI
Nnas KOHTaKTHas padora: 6,2 6,2
KonTpoas camocTosTensHoi padotsl (KCP) 6 6
[IpomexxyTtounas atrectanus (MKP) 0,2 0,2




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

CaMoOCTOsITeIbHOE ~ W3Y4YEHHE  Pa3JielioB,
CaMOIOJITOTOBKA (mpopaboTka U
[MOBTOPEHHE JICKIMOHHOTO MaTepuana M
MaTepuana  y4eOHHKOB W y4eOHBIX 34,8 34,8
MocoOMid, MOATOTOBKA K JIa0OpPaTOPHBIM H
[IPAKTHYECKUM 3aHSTHSM, 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. eI 3 3

2.2 Copep:xaHue JMCUMIIMHBI
Pacnipenenenrie BU0B yueOHOM pabOTHI M MIX TPYIOEMKOCTH TI0 pa3zesiaM JUCITUTIITHHBI.
Pazgensl (TemMbl) AUCITUTUIMHBI, H3Y4aeMBbIe B 5 ceMecTpe (oyHas ¢hopma 0b6yyenus)

KosmuectBo yacoB
Bueayn
Ne HaumenoBanue paszenos (Tem) Beero AynutopHas paboTa | propHas
pabota
JI 113 JIP CPC
1 JlaHHbBIE: HICTOYHUKU XPAHEHUS TaHHBIX B CETH, 2 ) ) 4
) COBpPEMEHHBIE IMOJIX0IbI K 00paboTKe
2. |MeTopl cOOpa U CHCTEMAaTU3aIMK HHPOPMALIN 10 | 2 4 4
3 COOp MaHHBIX U3 COMANBHBIX ceTei. APl mpoToKoIbI 10 ) 4 4
" s VK, LinkedIn, Twitter, Moit Mup.
API mpoTokoJ1 111 pUHAHCOBBIX JAHHBIX: 10 ) 4 4
4.  Marketstack, Finnhub, IEX Cloud, Finam.
5. |0O6pabotka nanubix. bubauoreku NumPy, Pandas. 12 2 4 6
Busyanuzanus napopmanun. budbmmorexn Matplotlib
1 SeaBorn. OHnaitH-CEpBUCHI 1Sl HIOCTPOECHUS 14 2 6 6
6.  |[mamobopmaos.
7.  [[lapcunr caiitoB Ha Python. 10 2 2 6
8.  |Ba0-ananutuka: Google Analytics, Angexc.Merpuka.| 10 2 2 6
Mojieny MaluHHOTO O0YYeHHsI Ha JJAHHBIX: MOJETH
0. 17,8 | 2 6 9.8
erpeccu, KiaccuuKaluu, KJacTepu3aluu.
\UTOI'O no pazoenam oucyuniunsl 101, 8| 18 34 49,8
KonTponb camoctoarenbHoii padotsl (KCP) 6
[TpomexyTtounast arrectanus (MKP) 0,2
[ToAroToBKA K TEKYIIEMY KOHTPOJIIO
OO11ast TPYA0EMKOCTh 1O AUCLUIIIMHE 108

[Tpumeuanue: JI - nexuuu, 113 - npakTuueckue 3ansaTus / 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 -
JUId JIML C OrPAaHWYEHHBIMHM BO3MOXKHOCTSIMM 3JI0pPOBbSl IIPEAYCMOTpPEHA OpraHU3alUs
KOHCYJIbTAI[Mi C UCII0JIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OneHo4HbIe cpeacrea AJIs TEKYLIET0 KOHTPOJIA ycneBaeMoCT Hu
l'lpOMC)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 u nHanmeHnoBanne HanMeHOBaHHE OIIEHOYHOTO CPE/ICTBA
Ne PesynbTaThl 00yueHus (B
uHaMKaTopa (B . IMpomexyTouHast
n/n COOTBETCTBHH C II. 1.4) Texymmuii KOHTPOIIb
COOTBETCTBUHU C II. 1.4) aTrTecTalms
3HaeT METObI cOopa Onpoc JIP Bompocsr Ha
MHpopMannK (HaOIOACHHS, 3aueTe
(buKcaIus TaHHBIX,
XpoHOMETpax, ¢ororpadus
pabouero IHs, TCXHUKA
[IPOBEICHUS UHTEPBBIO U
AHKETUPOBAHUS, AaHAJIN3
IOKYMEHTOB M OTYETHOU
nH(bOpMaLIUH, U3YUCHHE
0OpaTHOM CBS3U OT
3aMHTEPECOBAHHBIX CTOPOH )
'VMeeT: BBIOJHAT PT'3 JIP Borpocst Ha
HAOJIFOICHHUS, HHTEPBLIO U 3a4CTC
HIIK-3.1 Ompenensier |[aHKETHPOBAHUE
MCTOYHUKH, aHAIIM3UPYET, [YMeeT: aHAIU3UPOBATh, PI'3 JIP Bompockl Ha
1 cobupaer 1 CHCTEMATH3MPOBATH U 3adeTe
CHUCTEMATU3UPYET 0000111aTh HHPOPMAITHIO
MHPOPMALMIO Il aHAIN3A [V Meer: arperupoBars, Onpoc JIP Bompocksl Ha
CTPYKTYPHPOBATb U 3auere
0000111aTh HHPOPMAITHIO
TpynoBoe neiicTeue: cGop  [OTPOC JIP Bonpocst Ha
MHDOPMAIMH O X071 1 3a1CTC
pe3ynbTaTax mpoiecca
oipa3ieNieHus] OpraHu3aIun
WA aIMUHUCTPATHBHOTO
periiaMeHTa nojpasieieHus
OpraHu3alyu
TpynoBoe neiicTue: PI'3 JIP Bompocsl Ha
odopmIteHHE pe3yIbTaTOB 3auere
cOopa nHpOpMaLTII




NIIK-2.2. Onpenensier
UCTOYHUKHU, AHATTU3UPYET,
cobupaet u
CUCTEMAaTH3UPYET
UH(pOPMALINIO JUTS aHAIN3a

3naem: ICTOYHUKH
MH(MOPMAIIHH, B TOM YKCIIE
nHpOopManuy, HEOOXOAUMOM
7151 00€ecTeueHHs
ESTeTFHOCTH B TIPEIMETHOM
00J1aCTH 3aKa34YMKa
MCCIIEIOBAHUS; BUIBI
MCTOYHUKOB JAHHBIX:
CO3/IaHHBIE YETIOBEKOM,
CO3/1aHHBIE MAIIMHAMHA

Ornpoc

JIP Bonpocsl Ha
3ayere

3Haem: METO/IbI U3BIICUCHHUS
MH(pOpPMAIIUK U 3HAHUI 13
reTepOreHHBIX,
MYJIBTACTPYKTYPHPOBAHHBIX,
HECTPYKTYPHUPOBAHHBIX
HCTOYHMKOB, B TOM YHCIIE
[pY TOTOKOBOW 00paboTKe;
PEKUMBI TIOTYUCHHS U
00pabOTKU JaHHBIX,
MOJJIePIKKA PEKIMA
DeanbHOTO BDEMEHH

Ornpoc

JIP Bompocs! Ha
3ayere

Ymeem: ocymiecTBisITH
B3aNMOJICHCTBHUE C
BHYTPECHHHUMHU 1 BHCIIHUMHU
NIOCTaBIIMKAMU NJAHHBIX U3
rCTCPOTCHHBIX UCTOUYHUKOB

PI'3

JIP Bonpocs! Ha
3aueTe

Ymeem: ucnonp3oBath
MHCTPYMEHTAJIbHBIE
CpeIncTBa I U3BJICUCHUS,
MpeoOpa3oBaHUs, XpaHEHUS
11 00pabOTKY JaHHBIX U3
PA3HOPOJHBIX UCTOYHUKOB, B
TOM 4YHCJIE B pEXKUME
peaIbHOrO BPEMEHU,
[TPOV3BOJIUTH OYHCTKY
MAHHBIX U1 TIPOBECHHS
AHAJIMTUYECKUX PaboT

Ormpoc, PI'3

JIP Borrpock! Ha
3a4eTe

Tpyoosoe oeticmsue:
M3BJICUCHHUE, IPOBEPKA U
OUHCTKa OOJIBIINX 00BEMOB
TAHHBIX U3 TETEPOTEeHHBIX
MCTOYHHKOB

PI'3

JIP Bompocksl Ha
3aueTe

Tpyoosoe Oeticmsue:
M3BJICUCHHUE, IPOBEPKA U
O4YHCTKa OONBIIMX 00BEMOB
TAHHBIX U3 TETEPOTEHHBIX
MCTOYHUKOB

Onpoc

JIP Bompockl Ha
3aueTe

Tpyoosoe Oeticmsue: ONIEHKA
COOTBETCTBHS Habopa
TAHHBIX TIPEIMETHON
00JIaCTH U 3aJa4aM
AHATUTHYECKIX padoT

Onpoc

JIP Bompocsl Ha
3adeTe

UIIK-4.2 Onpexnensier
HCTOYHHUKH, aHATU3UPYET,
coOupaer u
CHUCTEMATH3UPYET
nH(popMaHIO IS aHaIHM3a

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

Onpoc

JIP Boripockl Ha
3auere




Ymeem: npoBomguts cOop 1 |Ompoc JIP Bompock! Ha

CHCTEMATH3ALHIO 3aveTe
HGpOpMaIN

Ymeem: arperuposarts, P13 JIP Bompocsl Ha
CTPYKTYpHPOBATH U 3aveTe
0000111aTh

ITaHHBIE

Ymeem: IpUMEHSITH PI3 JIP Borpocsl Ha
METO/IBI BEIOOpa 321CTC

O TUMAITBHOT'O PELICHUSI

Tpyoosoe deticmsue.: anams, [PI'3 JIP Bompocsr Ha
000CHOBaHHKE U BBIOOD 3ayeTe

[peIeHus

TunoBble KOHTPOJIbHBIC 3aJaHUS UJIKM UHBIC MaTEepPUaJIbl, H606X0)II/IMI>IB AJIsi OHCHKH
3HaHI/II7[, yMe}mﬁ, HAaBbIKOB U (I/I.]'[I/I) onbITa 1€ATCJILHOCTH, XaPAKTCPUIYIOLIIUX ITAIIbI
(l)OpMHpOBaHHﬂ KOMIIeTEHI M B nmpouecce 0OCBOCHUs 06pa30BaTeJ’le0ﬁ NnporpaMmmbIl

Pacuemno-epaguueckoe 3a0anue na memy: «Memoo 2nasnvix komnonenm (PCA),
Kacmepuzayusny

Mgl Gyniem pabotathk ¢ HabopoM AaHHbBIX Samsung Human Activity Recognition.
CkauaiiTe nanHble 0TCIO/1a. JlaHHBIE TOCTYNAIOT C AaKCEIEPOMETPOB M THPOCKOIIOB MOOMIIBHBIX
tenedonoB Samsung Galaxy S3 (moapoGHee mpo nmpu3Haku - o ccbuike Ha UCI BhImIe), Takke
W3BECTEH BUJI AKTUBHOCTHU Y€JIOBEKA C TeIe(OHOM B KapMaHE - XOUJI JIU OH, CTOSLI, JI€KaJl, CHJIEI
WIIH 111€JT BBEPX/BHU3 110 JICCTHHUIIE.

BHavane MbI npeicTaBUM, 4TO BUJ AKTUBHOCTH HaM HEU3BECTHEH, U IIONPOOyeM
KJIaCTE€PHU30BaTh JIFOJEH MIPOCTO HA OCHOBE UMEIOIIMXCSI TPU3HAKOB. 3aTEM PEIUM 3a/1ady
orpeJiesieHus BU1a GU3NUECKOM aKTUBHOCTY MMEHHO Kak 3aJady Kiaccu(ukanuu.

3anonHUTe KOJ B KJIIeTKax (Te HarmvcaHo "Bamr xox 31ech') M OTBEThTE Ha BOTIPOCHI.

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

from tgdm import tgdm notebook

tmatplotlib inline
from matplotlib import pyplot as plt

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

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

from sklearn import metrics

from sklearn.cluster import AgglomerativeClustering, KMeans, SpectralClusteri
ng

from sklearn.decomposition import PCA

from sklearn.model selection import GridSearchCV

from sklearn.preprocessing import StandardScaler



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

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)

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

JIJis KImacTepu3aiuy HaM He Hy)KeH BEKTOP OTBETOB, MO3TOMY Oyj1eM paboTath ¢ 00beTMHEHUEM
oOyyarorieit 1 TecToBoi BeIOOpok. O0beunuTe Xtrain ¢ X test, a ytrain - ¢ ytest.
# Bam koI 3HecChb

X = y = OnpeaenuM 4UCIO YHUKAIbHBIX 3HAUEHUI METOK IEJIEBOTr0 Kilacca.

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

n classes = np.unique (y) .size

Otmacmtabupyiite BIOOpKY ¢ momoiisio StandardScaler ¢ mapameTpaMu 1o yMOJT4aHHIO.

# Bam kon; 31eck scaler =
X scaled =

[TonmxaeMm pazmepHOCTh ¢ ToMoIIsi0 PCA, ocTaBisig CTOJBKO KOMIIOHEHT, CKOJIBKO HYXHO ISt
TOT0, UTOOBI OOBSICHUTH Kak MUHUMYM 90% aucriepcuu UCXOTHBIX (OTMACIITAOUPOBAHHBIX )
naHHbIX. Mcmonp3yiiTe oTMacmTabupoBaHHYO BRIOOPKY 1 3adukcupyite random_state
(koncrtanta RANDOM STATE).

# Bam kom 3Hech pca =
X pca =

Bomnpoc 1:
Kakoe MuHMManbHOE YHCIIO TJIABHBIX KOMIIOHEHT HY>KHO BBIJICNIUTh, YTOOBI 00bICHUTH 90%
JMCTIEPCUH UCXOIHBIX (0TMAcIITAOMPOBAHHBIX) TaHHBIX ?

# Bam kom 31ecCh

BapuaHTbI:
+ 56
+ 65
+ 66
+ 193
Bonpoc 2:

CKOJIbKO MMPOUCHTOB JUCIICPCHUU MTPUXOANUTCS Ha IICPBYIO I'NIaBHYIO KOMHOHCHTY? OprrJ’II/ITe A0
LEJIBIX ITPOICHTOB.

BapuanTsbI:

. 45
. 51



+ 56
+ 61

# Bam koI 3I4ecCh
Busyanusupyiite JaHHBIE B POCKIINU HA TIEPBBIC IBE IIABHBIE KOMIIOHEHTHI.

# Baim koIn 34ecCh
plt.scatter(, , c=y, s=20, cmap='viridis');

Bonpoc 3:
Ecmm Bce MMOJIY4YHJIOCh IPpaBUJIbHO, Br1 YBUAUTE CKOJIBKO-TO KJIACTCPOB, ITOYTHU UACATIBHO
OTACJICHHBIX APYT OT Apyra. Kaxwue BHUAbI aKTUBHOCTHU BXOIAT B OTU KJIaCTepI)I?

OTtBer:

« 1 knactep: Bce 6 akTUBHOCTEH

« 2 knacrepa: (xonp0a, TOIBEM BBEPX IO JIECTHHUIIE, CITYCK TTO JIECTHUIIE) U (CHICHHE,
CTOSIHUE, JISKAHUE)

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

« 6 K1acTepoB

CrenaiiTe kiacTepu3aiuio 1aHnHbIX MetoioM KMeans, o0y4rB MOIeTb Ha JAaHHBIX CO CHIDKEHHOU
3a cuer PCA pasMepHOCThIO. B TaHHOM Citydae MBI IMOJCKaXXeM, YTO HY>KHO UCKaTh IMEHHO 6
KJIACTEPOB, HO B OOIIIEM CiTydae Mbl HE OyJIeM 3HaTh, CKOJIBKO KJIaCTEPOB HAJI0 UCKATh.

[TapameTpsi:

* n_clusters = n_classes (41Ccno yHMKanbHbIX METOK LIENEBOro Krnacca)
* n_init=100
+ random_state = RANDOM_STATE (ansa Bocnpon3sogMmocTy pesyrnbTaTa)

OcTanpHble MapaMeTpbl CO 3HAYCHUSIMH 10 YMOJYAHHUIO.

# Bam kon 34ech
BH3yaJIH3pr1>iTe JaHHBIC B ITPOCKIWHU Ha IIEPBBIC ABC I'NTaBHBIC KOMIIOHCHTEI. PaCKpaCBTe TOYKHU B
COOTBETCTBUH C ITOJTYUYECHHBIMH MECTKaMH KJIaCTCPOB.

# Bam KOI 3IeCh

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

HOCMOTpI/ITC Ha COOTBCTCTBHUEC MCIKAY METKAMHU KJIACTCPOB U HCXOJHBIMU MCTKAMU KJIACCOB U HA
TO, KAKHMC BHUAbI aKTUBHOCTEH ajr OpUTM KMeans ITyTacT.

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

tab.index = |['xomwv0a', 'momwmemM BBepx IO JiecTHuie',

'cnyck nio JjgiecTHuue', 'cumenme', 'crogunme', 'mexanume', 'Bce']
tab.columns = ['cluster' + str(i + 1) for i in range(6)] + ['Bce']
tab

Bunum, uto kaxxaomy kiaccy (T.€. KaXI0i aKTUBHOCTH) COOTBETCTBYIOT HECKOJIBKO KIIaCTEPOB.
JlaBaiiTe MOCMOTPUM Ha MaKCHUMAJIbHYIO JIOJIF0 OOBEKTOB B KIIACCE, OTHECEHHBIX K KAKOMY-TO
OJTHOMY KJIacTepy. ITo OyAeT MPOCTON METPUKOM, XapaKTepHU3yIoIlel, HAaCKOJIbKO JIETKO Kiace
OTZIENSIeTCS OT APYTHUX MPH KIaCTepU3ALUU.

[Tpumep: ecnu 11 Ki1acca "cyck no jectHuie", B kotopoMm 1406 00beKTOB, pacnpeenenue
KJIaCTEPOB TaKOE:



« xmacrep 1 - 900
- xmactep 3 - 500
- kjactep 6 - 6,

To Takas ot Oynet 900 / 1406 ~~ 0.64.

Bonpoc 4:
Kaxoit BuJ akTUBHOCTH OTACIUJICSA OT OCTAJIbHBIX JIyUIlIe BCEr0 B TEPMUHAX MPOCTON METPUKH,
OIMCAHHOM BHIIIE?

OTtBert:

« xoxmpba

«  CTOAHHE

+  CIIYCK ITOJICCTHHUIIE

+  MEPEYHMCICHHBIC BAPUAHTHI HE MOIXO/ST

Bunno, yto kMeans He 0YeHb XOpOILIO OTJIMYAET TOJIBKO aKTUBHOCTH JIPYT OT ApyTa.
Wcnonb3yiiTe METO JIOKTS, 4TOOBI BBIOpATh ONTUMAIbHOE KOJIMYECTBO KiacTepoB. [lapameTrpbl
aIrOpUTMAa U JJaHHBIE UCIIOJIB3YEM T€ XK€, YTO PaHbLIE, MEHSIEM TOJIBKO n_clusters.

# Bam xkom 31ecCh
inertia = []
for k in tgdm notebook (range(l, n classes + 1)):
#
#
Bomnpoc 5:
Kaxkoe xoimmuecTBO KJIacTepOB ONTHUMAIBHO BHIOPATH, COTTIACHO METOY JIOKTS?

OTtBeT:

A WN —

Honpo6yeM CIIC OJWH MCTOA KJIaCTEpU3aluu, KOTOpBIﬁ OIIKMCBhIBAJICA B CTAThEC - arjiIoOMCPAaTUBHYIO
KIIaACTCpU3alUIO.

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

[Tocuutaiite Adjusted Rand Index (sklearn.metrics) ans momyuuBierocst pa30oueHus: Ha KJI1acTepbl
u 1 KMeans ¢ mapamerpamu U3 3a1aHusi K 4 BOIIPOCY.

# Bam koI 34ech

Bomnpoc 6:
OTMeThTe BCE BEPHbBIE YTBEPKICHUS.

BapuanTsbI:

« Cornacao ARI, KMeans cnipaBuiics ¢ kiactepuszanueit xyxe, uem Agglomerative
Clustering

« Jlna ARI He nMeeT 3HaYeHHsI KaKue IMEHHO METKH IIPUCBOEHBI KJIacTepaM, UIMEET
3Ha4YeHHUE TOJIBKO pa30ueHne 00bEKTOB Ha KIIacTephbl

+ B ciyuae ciyuaitHoro pa3ouenus Ha kiactepsl ARI Oyaer 651M30K K HYJHO



MoO>HO 3aMEeTHTb, YTO 337ja4a He OYEHb XOPOILIO PEIIAETCS UMEHHO KaK 3aa4a KJIacTepHU3allH,
€CITH BBIJCIISATH HECKOJIBKO KJ1acTepoB (> 2). /laBaiiTe Teneps pelnm 3a1ady Kiaccu(ukanum,
BCIIOMHUB, YTO JIaHHBIE Y HAC Pa3MEYEHBI.

Jiis knaccuuKauy UCIOIB3YHTE METOI OMIOPHBIX BEKTOPOB - Kimace sklearn.svm.LinearSVC.

Hacrpoiite ms LinearSVC runepnapametp C ¢ momompto GridSearchCV.

«  OOyuwure HOBBII StandardScaler Ha oOy4atomieil BEIOOpKE (CO BCEMU UCXOTHBIMHU
MpHU3HAKaMH), TPMUEHUTE MacIITabupOBaHUE K TECTOBOM BBIOOpPKE
« B GridSearchCV ykaxwure cv=3.

# Bam kKom 3IOecCh

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE) svc params = {'c': [0.001,
0.01, 0.1, 1, 1071}

# Bam kom 3meck best svc =

# Bam ko1 314ecCh

Bomnpoc 7
Kakoe 3nauenue runepnapamerpa C 6b1710 BEIOPAHO JTYUIIMM 10 UTOTaM KpOcC-Baluaanun?
Orser:

- 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 = ['xonmeba', 'momowveM BBepX O JeCcTHule', 'Choyck 1o JecTHule',
'cunmenme', 'crosuue', 'smexarnme', 'Bce']

tab.columns = tab.index tab

Bomnpoc 8:

Kaxoit Bun aktuBHOCTH SVM omnpenensier Xyxe Bcero B TepmMuHax ToyHocTH? [loaHOTHI?
OTtBerT:

*  TI0 TOYHOCTH - TOJBEM BBEPX 10 JIECTHHUIIE, 10 TIOJTHOTE - JIEKAHUE

* 10 TOYHOCTH - JI€KaHHE, 10 IMOTHOTE - CHACHHUE

+ 110 TOYHOCTH - X0150a, IO MOJHOTE - X0Ah0a

+ 10 TOYHOCTH - CTOSIHHE, 110 ITOJTHOTE - CUJCHHUE

Haxkowneri, mpoaenaiite To e camoe, 4To B 7 Bompoce, Toabko 1006aBuB PCA.

«  Hcnons3yiite Bei6opku X train_scaled u X test scaled
«  OOGyuure TOT k¢ PCA, uTO paHsbllle, Ha OTMacIIaOUPOBAHHON 00yyaromeii BHIOOpKE,



MIPUMEHHUTE ITPeoOpa3oBaHne K TECTOBOI
« Hacrpoiite runepnapamerp C Ha Kpocc-Baluanuu 1o ody4arorniei Beioopke ¢ PCA-
npeoOpa3oBanueM. Bbl 3amMeTuTe, HACKOJIBKO ITO MPOXOIUT OBICTPEE, YEM PaHbIIIE.

Bonpoc 9:

KakoBa pazHOCTb MEXy JIy4IIUM KauyeCTBOM (J0JI€l BEPHBIX OTBETOB) HAa KpOCC-BAJIMJALIMH B
ciydae Bcex 561 MCXOHBIX MPU3HAKOB U BO BTOPOM Cllydae, KOI'/la IPUMEHSJICS METO/ IJIaBHBIX
KOMITOHEHT? OKpYTJMTE O LEIbIX IPOLIEHTOB.

Bapuanrsbr:

« KauecTBO 0MHAKOBOE

- 2%

- 4%

< 10%

. 20%
Bonpoc 10:

Br16epute Bce BEpHbIE YTBEPKICHHUS:
Bapuanrsbr:

. MGTO)I TJIAaBHBIX KOMITIOHCHT B JaHHOM cnyqae I10O3BOJINJIT YMGHBHH/ITI) BpeMSI O6y‘IeHI/I$I
MOJECIIH, HpI/I 3TOM KAa4eCTBO (}IOJ'ISI BepHLIX OTBCTOB Ha KpOCC-BaJ'II/I}IaHI/II/I) OYCHb
nocrpazaaino, 6onee uem Ha 10%

«  PCA M0XHO UCTIOIB30BaTh ISl BU3yaIM3aIMU JAaHHBIX, OJTHAKO JIJIs1 TOM 3a/1a4d €CTh U
ay4diie noaxoasaumue Mmetobl, Harpumep, tSNE. 3ato PCA umeer Mmenblyio
BBIYUCITUTEIBHYIO CIIO)KHOCTD

«  PCA crtpout nuHeitHbIe KOMOMHAITMY UCXOIHBIX IPU3HAKOB, U B HEKOTOPHIX 3a/ladax OHU
MOTYT IIJIOXO HHTEPIPETUPOBATHCS YETIOBEKOM

3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTauum (3a4er)

Hcrounuku xpaneHus JaHHbIX B ceTu MuTepHet. Knaccudukanus nanHbIx.

OcHOBHBIE TI0J1X0,1bI 00PaOOTKH TaHHBIX.

COop IaHHBIX U3 COIMAIBHBIX CETEH.

API npotoxon aiis VK, LinkedIn

API npotoxkoun st TBUTTED.

API npoTokoibl 17151 GUHAHCOBBIX JIaHHBIX.

API ¢onnosoro peiaka Finnhub Stock

bubnnoreka ananuza nanueix NumPy

bubnnoreka Pandas.

0. OcHOBHBIEC TOHATHUS MAITMHHOTO 00y4deHusi. OCHOBHBIE TOCTAHOBKH 3a/a4. [Ipumepsl

MPUKIaAHBIX 3a]1a4.

11. Metpuueckue MeTo/Ibl Kilaccupukanuu. MeTpuku KayecTBa alropuTMOB
KJTacCU(UKAIIUU U PETPECCUU.

12. JIuneitnpie METOIBI KIIaCCU(DUKALIMN U PErpeccui: PYHKIIMOHAIBI Ka4eCcTBa, METOIbI
HACTPONKU, OCOOCHHOCTH MMPUMEHEHHUSI.

13. OuenuBanue KauecTBa aropuTMoB. OTIOKEHHAs BBIOOPKA, ee HegocTaTku. O1ieHKa
MOJIHOTO CKOJIb3siIero KoHTpoiisi. Kpocc-Banuaanus. Leave-one-out.

14. JlepeBbs pemieHnid. MeToabl NOCTPOEHUS 1EPEBLEB.

15. CnyuaiiHblii Jec, ero 0COOEHHOCTH.

16. I'panuenTHBIN OyCTHUHT, €r0 0OCOOCHHOCTH MPHU UCTIOIH30BAHUH JIEPEBHEB B KAUECTBE

i A o



0a30BbIX AJITOPUTMOB.
17. Busyanuzanus napopmanuu. bubmmorexu Matplotlib u SeaBorn.
18. ABTOmMaTu3upoOBaHHBIN cOOp MHPOPMALIUH C CaiTOB. TeXHUYECKUI TAPCUHT CaiiTa.
19. OOGyuenue 6e3 yuurens. Mero sl moHnxkeHus: pazmepaoctu. PCA.
20. OOyuenwue 0e3 yunrtens. Kimacrepuzamusi.
21. Bna06-ananutuka: Google Analytics, Slnnexc.Metpuka.

Kpurtepuu onenuBanus pe3y/ibTaToB 00y4eHUs!

Onenka Kpurepuu onennBanus no 3auery

Bricokuii ypoBeHb (CTYIEHT, OCBOMBIIHMA 3HAHUS, YMEHHS, KOMIIETEHIIUN U
TEOPETUICCKHI MaTeprall 0e3 PoOeIIOB; BHIITOJIHUBIIUI BCE 3a/TaHNUS,
MpeayCMOTPEHHBIE YUEOHBIM IIJIAHOM Ha BHICOKOM Ka4€CTBEHHOM YPOBHE;
MPAaKTUYECKHE HABBIKU MPO(PECCHOHATLHOTO TPUMEHEHHUS OCBOSHHBIX
3HaHUH cHOPMHUPOBAHBI).

Cpennuit ypoBeHb (CTYACHT, MPAKTUUECKH MOJHOCTHIO OCBOUBIITUIN 3HAHUS,
YMEHUS, KOMIIETCHIIMN U TEOPETUUECKUN MaTepHrall, yaeOHbIe

3a4YTCHO
3aaHuAd HE OICHCHBI MaKCUMAJIbHBIM YHCJIOM 6ann013, B OCHOBHOM

chopMHUpOBaI MPAKTUUECKUE HABBIKH).

[ToporoBerit ypoBeHb (CTYIEHT, YACTHYHO C MPOOETIaMUu OCBOUBIIUH
3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUECKUM MaTeprajl, MHOTHE
yueOHbIe 3aJaHus JINOO HE BBIMOIHUII, JIMOO OHU OLIEHEHBI YHCIIOM 0aIoB
OJIN3KUM K MUHUMAJIbHOMY, HEKOTOPBIEC MPAKTHYECKHE HABBIKU HE
c(hOpMUPOBAHBI).

MuHUMaJIBHBIA YPOBEHb (CTYACHT, HE OCBOMBIIUIN 3HAHHS, YMEHUS,

HE 3a4TE€HO KOMITETEHIIMN U TEOPETUUECKUI MaTepHall, yueOHbIe 3a1aHUs He
BBITIOJIHIJI, TPAKTHYECKHUE HABBIKU HE CPOPMHUPOBAHBI).

O1eHOYHBIC CpEeACTBA ISl HHBAJHIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI
BBIOMPAIOTCS C YYETOM WX HHAUBUAYATBHBIX MCUXO(PU3MUIECKIX 0COOCHHOCTEH.

- [pH HEOOXOJIUMOCTH UHBAIIUIAM U JIUIAM C OPaHHYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbBSI
MIPEOCTABIISICTCS IOTIOJIHUTENILHOE BPEMSI ISl TIOATOTOBKU OTBETA HA 3K3aMCHE;

- TpH MPOBEACHUU IMPOLEAYPHl OIICHUBAHUS PEe3yJIbTaTOB OOYYEHUS WHBAIM/IOB U JIUII C
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI NPEIyCMATPUBACTCSI UCIIOIB30BAHUE TEXHUYECKUX
Cpe/ACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUAYAILHBIMH OCOOCHHOCTSIMH,

- [PH HEOOXOIUMOCTH ISl 00YUarOIIUXCS C OTPaHHYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbSI
Y MHBAJIMJIOB MPOLIEAypa OIICHUBAHUS PE3YJIbTATOB O0YUYCHUS 10 JUCIUTUINHE MOXKET IPOBOIUTHCS
B HECKOJILKO JTAlloB.

[Iponienypa olleHMBaHUS PE3yJILTATOB OOYYEHUS WHBAIUIOB M JIMII C OTPAHUYCHHBIMHU
BO3MOKHOCTSIMH  3JIOPOBBSl 110 JUCHHUILIMHE (MOMIYJIIO) TpPEAyCMaTpUBACT MPEJOCTABICHUC
uHpopmanuu B (GopMax, aganTUPOBAHHBIX K OTrPAHUYCHUSM HX 370POBbS U BOCIHPHUSATHS
nHpopManuu:

J1J1s1 JIAT] C HApYIICHUSIMH 3PCHHUSL:

- B TeYaTHOH QopMe yBETHMUEHHBIM HIPUPTOM,

- B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

Jl7is U1 ¢ HapyIIEHUSIMH CITyXa:

- B Ie4aTHOM (opme,

- B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

Jl5is 11 ¢ HapyIIeHUsIME ONTOPHO-BUTATENIFHOTO anmnapara:

- B Ie4aTHOMH (opme,

- B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTa



00yJaronmuxcs.
5. IlepeyeHb yueOHOM JUTEPATYPbl, HH(POPMAIIMOHHBIX PECYPCOB H TEXHOJIOT M

5.1 Ywu4eOHas quTeparypa

1. Ananu3 maHHBIX : Y4eOHHK I akagemMuuyeckoro OakanaBpuata / B. C. Mxutapsu [u
ap.] ; mox penakuueit B. C. Mxurapsna. — Mocksa : U3narensctBo FOpaiit, 2020. — 490 c. —
(bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekcr : anexrponnsiii // 9bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/412967

2. IlnmatonoB, A. B. MammnHoe oOydenue : yaeOHoe mocooue st By3oB/ A. B. ITnaroHos.
— Mockasa : U3garensctBo FOpaiit, 2022. — 85 ¢. — (Bricmiee oOpa3zoBanue). — ISBN 978-5534-
15561-7. — Tekcr : anekrponHblid // OOpaszoBarenbHas 1uiardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508804.

3. Mupkun, b. I'. BBeneHue B aHanu3 JaHHBIX : y4eOHUK U npaktukyM / b. I'. Mupkun. —
Mockgsa : U3parensctBo HOpaiit, 2022. — 174 ¢. — (Bsicmee oOpa3zoBanue). — ISBN 978-59916-
5009-0. — Tekcr : snektpoHHBIM // OOpa3oBarenbHas twiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469306 .

5.2 Tlepuoanueckas Jureparypa

Vka3zviearomes neyammvle nepuoouyeckue uzoanus uz «llepeuns neuammuvix nepuoouyecKux
u30aHull, XPaHAuuxcs 8 ¢onoe Hayunorti oubauomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmponuvle nepuoouueckue uz0aHus, ¢ yKasaHuem
aopeca cauma 31eKMpOoOHHOU 8ePCUU HCYPHANA, U3 06A3 OAHHBIX, 00CmYN K Komopuim umeem Kyol'V:

1. ba3sr nanneix kommanuu «Mct Boio» http://dlib.eastview.com

2. OnexrponnHas 6momuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 MWurepHeT-pecypcbl, B TOM YHCJI€ COBpeMeHHble TMNpPo(deccHOHATbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIPABOYHbIE CUCTEMbI
DIeKTPOHHO-0MOMoTedHbIe cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHb» https://edanbook.com

AN

IIpodeccuonanbHble 6a3bl JAHHBIX:

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

2. ScienceDirect www.sciencedirect.com

3. Kypuans uznatenscta Wiley https://onlinelibrary.wiley.com/

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

5. TlosHOTEKCTOBBIE apXWBbI BEAYIIMX 3alaJHbIX HAay4HBIX XypHaJoB Ha Poccuiickoi
wiardopme HayuHbix KypHanoB HOMKOH http://archive.neicon.ru

6. HamumonanbHas »sJiexkTpoHHas Oubmuoreka (AOCTYynm K OJIEKTPOHHOM OuOIHOTEKe
nuccepTanuii Poccuiickoit rocynapctennoit oubnuorexu (PI'B) https://rusneb.ru/

7. llpe3unentckas oubmmoreka uMm. b.H. Enprraa https://www.prlib.ru/

8. DnexrponHas komnekuus Oxcdopackoro Poccuiickoro ®onga

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/
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15. Springer eBooks: https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. Yuusepcurerckas napopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

HNHpopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant Ilmtoc - cnpaBo4Hasi mpaBoBas cucreMa (JOCTYIl IO JIOKAaJIbHOM CETH ¢
KOMIIBIOTEPOB OMOINOTEKH)

Pecypcbl cB0OOAHOrO JOCTYMIA:

1. AmepukaHckas nmateHTHas 0a3a maHHBIX http://www.uspto.gov/patft/

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

3. MuHuctepcTBO Hayku U Bbicmiero oOpaszoBanusi Poccuiickoit  ®eneparuu
https://www.minobrnauki.gov.ru/;

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

5. Hudopmanmonnas cucrema "EnuHoe okHO JocTyma K oOpa3oBareiabHbBIM pecypcam”
http://window.edu.ru/;

6. Enunas  komueknuss 1u@poBbIX  oOpa3zoBarenbHbIX  pecypcoB  http://school-
collection.edu.ru/ .

7. Ilpoexktr I'ocynmapcTBEHHOro HHCTUTYTa pycckoro s3bika umeHu 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. O6pazoBatenpHBIN mopTan "Yuebda" http://www.ucheba.com/;
12. 3axkononpoekT "O0 obpazoBanuu B Poccuiickoit @enepaunn". Bonpocsl u 0TBETHI

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

CoOcTBeHHBIE JJIEKTPOHHBbIE O00pa3oBaTejibHble M HH(OPMAIMOHHBbIE PeCypChl
KyoI'Vy:

1. DAEeKTpOHHBIN KaTajor Hayunoit OnbIMoTeKN KyoI'y
http://megapro.kubsu.ru/MegaPro/W eb

2. DneKkTpoHHas OonbIoTeKa TPYIOB YYCHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena Moy IbBHOTO TMHaMH4YecKoro oOydenus http://moodle.kubsu.ru

4. baza y4yeOHBIX IIJJaHOB, Y4e€OHO-METOJIMYECKUX KOMILUIEKCOB, NyONMKaluil wu
koH(pepenuumii http://mschool.kubsu.ru/

5. bubnuoteka MH(pOPMAITMOHHBIX pecypcoB Kadeapsl uH(}OpMaAITMOHHBIX
oOpa3oBarenbHBIX TeXHOJIOTUH http://mschool.kubsu.ru;

6. DnexktponHblit apxuB AokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIE OOpa3zoBareibHbIE pecypchl Kadeapbl HHGOPMAIMOHHBIX CHUCTEM U
TexHosioruit B oopazoBanuu KyOI'Y u HayuHo-meroauueckoro xypHaia "LLHKOJIBHBIE I"OJIbI"
http://icdau.kubsu.ru/

6. Meronnueckue yKa3aHus AJ1s1 00y4arOIIMXCH 110 OCBOCHHMIO TUCHUIIIMHBI (MOIYJIA)

CamocTtosiTennbHast pa0oTa CTYACHTOB SIBISIETCS HEOTHEMJIEMOM YacThlo Mpoliecca
MOATOTOBKH. JIMCHMIITMHY PEKOMEHIYeTCs U3y4aTh IIyTeM CHUCTEMaTHYeCKOH MpopadoTKH
JEKIIMOHHOTO ~MaTrepuana, CaMOCTOSTENbHOW MpopabOTKM PEKOMEHIYEeMOH JHTepaTyphl,
PYKOBOACTB M METOJMWYECKUX YKa3aHMl K BBINOJHEHUIO TMpAaKTHUEeCKUX 3aHsaThil. lLlenb
CaMOCTOSITENILHOM paloThl - pacHIMpeHue Kpyrosopa M YIiIyOlleHWe 3HaHUU B 00JacTu
(bMHAHCOBOT'O MHCTPYMEHTAPUS.

KoHTpo:b 32 BRIMOTHEHUEM CaMOCTOSATEIHHON PAOOTHI MPOBOIUTCS MPU U3YyUEHUH KasKI0M
TEMbl JUCHMIUIMHBI Ha CEMHHAPCKUX 3aHATUSAX. OTO TEKYLIMH OINpOC, TECTOBbIE 3aJaHus,
KOHTpOJIbHAsI paboTa.
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B wuyacel, oTBeseHHBIE IS CAMOCTOSITENILHOW pPabOTHI, CTYIACHTBHI IO PYKOBOJCTBOM
npernoaBaTensi 00s3aHbl BHIOIHAT WHAWBUIYAIbHbIC MPAKTHUECKUE 3a/aHUs, MOIyYeHHbIC Ha
NPAaKTUYECKUX 3aHATHSAX. [Ipy BBINOJHEHMHM OTHX 33aJaHU HEOOXOAMMO HCIOJIBb30BaTh
TEOPETUYECKUN MaTepual, [ellaTh CChUIKM Ha COOTBETCTBYIOIIUE (OPMYIIBI, TPOBEPSATH
BBIIIOJIHUMOCTD IIPEAIIOCHIIOK, HEOOXOUMBIX JJIsl IPUMEHEHHUS TOT0 UM UHOTO METOAA.

B ocBoeHuu IUCHMIUIMHBI MHBAJIMJAMH U JMIAMHU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE WMEET WHIMBHAyaJbHas ydeOHas pabora (KOHCYJIbTAllUH) -
JONOJHUTEIBHOE Pa3bsiCHEHUE Y4eOHOr0 MaTepHana.

WupuBuayanbHble  KOHCYJIBTAMM IO IPEIMETY  SBISIIOTCS BaXKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM WHAWBUAYAIN3alUU OOYYEeHUS W YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXAy I[pernojaBaTesieM U OOy4YalolMMCS WHBAJIUAOM WIM JIMIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI.

7. MaTtepuajibHO-TEXHHYECKOe o0ecrieyeHne Mo JUCHHUILINHE (MOIYJII0)

ITo Bcem BHUIaM yqe6H0171 ACATCIIBHOCTU B paMKax JUCHUIIIMHBI UCITIOJIB3YIOTCA ayIUTOPHH,
KaOMHETH! U J1a00paTOpuH, OCHAILIEHHbIE HEOOXOAUMBIM CIEUAIN3UPOBAHHBIM U J1a00paTOPHBIM
000pyIOBaHUEM.

HanmenoBanue CIICIHaJIbHBIX OCHaHleHHOCTb CIICIIMaJIBHBIX Hepeqem) JIMIIEH3UOHHOT'O
TIOMEILEHUHN MOMEILEHUHN MPOrPAMMHOT0 00eCICUCHHMSI
Mebeib: yaeOHas MeOeb Microsoft Windows 8, 10, Microsoft
YueOHble ayanTopun Juis poBeaeHus | T exanueckue cpeacrsa ooyuenus::  (Office Professional Plus
3aHSITHIA JISKIIMOHHOTO THIIA DKpaH, MPOEKTOP, HOYTOYK
VueOHbie ayTUTOPUU s [MebGenb: yuyeOHas Mebelb Microsoft Windows 8, 10, Microsoft
POBEICHUS 3ansTud  [Texuuueckue cpencta ooyuenus:  |Office Professional Plus
CEMUHApPCKOTO THUIA, TPYIIIOBBIX HPKpaH, IPOEKTOP, HOYTOYK
VH /TN BH Ty AIbHBIX KOHCYJIbTAIHH,
TEKYIIEero KOHTPOJIS u
IPOMEXKYTOYHOM aTTeCTalluU
YueOHble ayAMTOpUH st ITpoBeicHnsIMebelb: yueOHas Mebeb
mabopaTopHBIX padboT TexHuveckue cpeacTBa 00yUCHHUS:
PKpaH, IPOEKTOP,  KOMIIBIOTEPHI,
HOYTOYKH
O6opyioBaHue:




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

JlaGopaTopus yIpaBicHHS B
TexHnuecknx cucremax 207H

JlaGopaTopus opraHU3aIMOHHO-
TEXHOJIOTHYECKOI0 00eCIIEYEHM S
TOPTOBOW U MapKETHUHTOBOM
nestenpHOCTH 201 A

JTabGopaTopust SKOHOMHUKA 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 CHIINTEh
ABTOHOMHBII OECTIPOBOTHOM C
MUKPO(QOHOM

[Tanens nntepaktiBHas, Kondepen-
cucteMa, MuKIep- yCUIUTeNb,
[TogaBuTeNh aKyCTHYECKOH 0OpaTHON
cBs13u, HacTeHHbIH
TPOMKOTOBOpHUTENB, Pamuocucrema,
MukpodoH Ha THOKOM Jepikarere,
Mono010x HP, JlokymeHT-Kamepa,
becripoBoiHas Touka AOCTYyMa,
Cuctema Buaeootoopaxenust, 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(pakpacHbIi JeTEKTOP
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 TNOBH3YAJIBHBIX ITOCOOUI

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

Microsoft Windows 8, 10, Microsoft
Office Professional Plus

Microsoft Windows 8, 10, Microsoft
Office Professional Plus 1C:
[Ipennpustue 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 MOJKIIOUEHUsSI K ceTu «MHTepHEeT» M obecneueHHeM J0CTyINa B 3JIEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIILHYIO CPEly YHUBEPCHUTETA.

HanMenoBanue moMeneHui 1ist
CaMOCTOSTENTLHOM PabOTHI
o0yJarommxcs

OcHaIeHHOCTh TOMEIIEeHHH JUIst
CaMOCTOSITENTFHOM paboTHI
00yJaroIMmMXxCst

HepequL JIMOCH3UOHHOI'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
MH(pOpMALINO HHO -
KOMMYHHKAIITHOHHOM
«MHTepHeT» W JOCTYIOM B
PIIEKTPOHHYIO  MH(DOPMAI[OHHO-
00pazoBaTeNbHYIO cpeny
00pa3oBaTeIbHOW  OpraHHU3allny,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
00OpynoBaHUEe, OOecIeUnBaroee
JOCTYII K CeTH HHTCPHET
(T poBOHOE COEIUHEHNE "
0EeCIpOBOHOE  COEIMHEHHE  TI0
rexHosnoruu 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

rexaomoruu Wi-Fi)

Microsoft Windows 8, 10, Microsoft
Office Professional Plus




