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1 Hesan u 3axa4m U3y4eHUs AMCHUIIIHHBI (MOIYJIsI)

1.1 Heab ocBOeHUS TMCUMILINHBI

Llens ocBoenus nucuuiummubl «Data Mining» cocrout B popmMupoBaHiy 3HaHUI, YMEHUH 1
HaBbIKOB (KOMIIETEHIIMI) MO OJHOMY M3 IMPUOPUTETHBIX B COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUSX HAIlPaBJICHUIO — IOUCKY U aHAJIMTUYECKO 00pabOTKe TaHHBIX.

1.2 3apaum TUCHMILIMHBI

— (dopmupoBanue y OakalaBpOB NPAKTHUYSCKUX HABBIKOB cOOpa, cHUCTEMATH3aIluU |
XpaHEHHS JaHHBIX;

— (dopmupoBanue y OakanaBpoOB MPEACTABICHUS O TEXHHUYECKUX U METOHOJIOTHYCCKHX
CpelIcTBaxX aHAIM3a JaHHBIX, 00ECIIEUYNBAIOIINX COOP, XpaHEHUE U CUCTEMATU3AIINIO HHGOPMAIIIH;

— O3HaKoMJIeHHE OakajlaBpOB C OCHOBHBIMHM MPHHIIMIIAMH MAIIMHHOTO OOyYeHHsS - a
MMEHHO, BHJaMH 3a7a4 MAIIMHHOrO OOy4YeHHMs, KjaccaMu Mojeliel (JMHEWHbIE, JIOrHYeCKue,
HEUPOCETEBBIC), METPUKAMH Ka4eCTBAMU U TIOJIX0/IaMH K TIPEIBApUTEIHbHON 00paboTKe TaHHBIX.

1.3 Mecto AucuumInHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
Juciumuaa 51.B.05 «Data Mining» oTHocuTcs K Yactd, GOpMHpPYEeMOil ydacTHHKaAMU
oOpa3zoBarenbHbIX OTHOIIEHUH bioka 1 «{ucuumnimmnel (Moaynn)» yuyeOHOTO MIlaHa.
[epeveHpb mpeAmIeCTBYIONINX AUCIUILTIH, HEOOXOIUMBIX [UTS €€ U3YYCHUS:
«  MHdpopMannoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHON NIESTETHHOCTH,;
+ ba3srp! ja"HEBIX;
« Teopus U TEXHOJOTHS TPOTPAMMHUPOBAHHS.
[lepeuenp mnoOCHEAYIOMUX AWCHUIUINH, IS KOTOPBIX JaHHAs AWUCHMIUIMHA SIBIISETCS
MPEALIECTBYIONIEH B COOTBETCTBHHU C YUCOHBIM ITJIAHOM:
« Teopust NpuHATUSA PEUICHUN;
+  TexHomormueckoe MpeanpHHAMATEIHCTBO;
+ VYmpaBieHHe B3aUMOJICHCTBUSIMHU B OM3HEC-CPEJIC;
«  CraTtucTH4ecKre METO/IbI U MOJICIIH.

1.4 TlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00YUYEHHUs MO TUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOEHHSI 00pa30BaTeIbHOI NPOrpaMMbl
N3yyenne naHHONM y4eOHOM NMCHUIUIMHBI HampaBieHO Ha (OpPMUPOBAHHE Y OOYyYarOIIUXCS
CJIEYIOINX KOMITETCHIUH:

Kol 1 HauMeHOBaHHe HHMKATOpa™ PesynbTaTel 06yueHHs 10 TUCLUILIMHE
JOCTHYKEHUS KOMIIETEHLIUH

I1K-1 CnocoGeH pyKoBOAUTH MOCTABKAMHU HHPOKOMMYHHKALMOHHBIX CHCTEM M (MJIM) MX COCTABJISAIOIUX



3naem: METOBI M HHCTPYMEHTHI TOMCKA MH(OpMAINH;
CIIOCOOBI TIOMCKA MH(OPMAIMH [0 MPOIAKAM
MH()OKOMMYHUKAIMOHHBIX CHCTEM M (HJIH) HX COCTaBJISIONINX
Vmeem: NCTIONB30BATh MHCTPYMEHTAIBHBIE CPEACTBA IS
M3BJICYEHHNS, NPEOOPA30BAHKS, XPaHEHUS M 00pabOTKH TaHHBIX
13 Pa3sHOPOJHBIX HCTOYHUKOB, B TOM YHCIIE B PEKUME
[PEATLHOTO BPEMEHH; POU3BOIMTE OYUCTKY JTAHHBIX IS
POBE/IEHNS AHAIMTUYECKMX PAbOT; OCYIIECTBIIATE

MIIK-1.3 Onpezenser HCTOUHUKH, TOJITOCPOYHOE TIPOTHO3UPOBAHUE TIPOIAK

AHATH3UPYET, COOUPAET H CUCTEMATH3UPYET |y hoKkoMMyHHKALMOHHBIX CHCTEM U (HUII) HX COCTABIISIOLINX
1HDOPMAIIHIO JUIs aHAH3a [POBOIUTE AHAJIU3 ¥ PACTIPOCTPAHEHHE JIYUIIHNX MPAKTUK
MPO/IaK MH(OKOMMYHUKAIIMOHHBIX CHCTEM H (MJIH) UX
COCTaBJISIOMINX

Tpydosoe Oeticmeue: U3BIIEYEHNE, TIPOBEPKA U OYMCTKA JTAHHBIX
13 TETEPOTEHHBIX HCTOYHUKOB; IOUCK H 00paboTKa
MH(OPMAIMK 110 TTPOJaXkaM UHPOKOMMYHUKAIMOHHBIX CHCTEM
1 (MJIM) UX COCTABJISIONIMX.

ITK-2 Cnocoden pazpadaTsiBaTh OT/AebHbIE GYHKIMOHAIbHBIE HATIPABJIEHUS YIPABJIEHUsI PUCKAMH

3naem: NICTOYHNMKY MH(OPMAIMH, B TOM YHcie HH(OpMaIHH,
HEOOXOAMMON  JJIsl  ONMCAHMS M aKTyallU3alluy PUCKOB;
METO/IbI COOpa M CHCTEMAaTH3aluK AToH HH(popMaIu

Ymeem: ucnionp3oBaTh HHCTPYMEHTANIBHBIE CPEJICTBA U METO/IBI
1t cOopa U 00pabOTKH WHGOPMALIUH 110 AKTyaTU3aI[HH PUCKOB,
OLIEHKE Ka4eCTBa MX OIMCAHUS, B TOM YHCIIE B PEXKHME

UIIK-2.2. Omnpeenser HCTOUHHKN, PEAIbHOTO BPEMEHH; COCTABNIATh AHATTMTUYECKHE OTYETHI C
AHAHM3HPYET, COOMPAET M CHCTEMATH3HPYET uH(popManuel o puckax Ui pyKOBOIUTENS MOAPA3AEICHUS U
MH(pOPMALIHIO [T aHATH3a OTBETCTBEHHBIX 32 MEPONPUATHS 110 PUCKaM PaOOTHUKOB

Tpyoosoe deticmsue: cO0p HHGOPMAITUH, KOHTPOJIH KauecTBa
PabOThI COTPYAHUKOB T10 OMHUCAHUIO U aKTYaTM3aI[MH PUCKOB;
obecreyeHre nH(GOpMAIMel TEKYIIEro yIpaBICHHs PUCKAMH Ha
[1IOCTOSIHHOM OCHOBE; NIPEACTABICHUE aHATMTUYECKON
HH(GOPMAIIHH O PUCKaX PYKOBOIUTEIIO MOAPA3ACICHHS 1
OTBETCTBEHHBIM 32 MEPOIIPHUSTHS ITO PUCKAM PabOTHHKAM

ITK-4 Cnoco0eH 060CHOBBIBATH BO3MO KHbIE PellieHHs] M BLIOUPATh HauboJiee onTUMATbHbIE

3Haem. MeTOIBI cOOpa, aHAIK3a, CHCTEMATH3aIlUH, XPAHCHUS U
[OIJIePKAHUS B aKTyaJIbHOM COCTOSHHH HH(pOpPMaIuu Onu3Hec-
aHAIIN3a; HHPOPMAIIHOHHBIC TEXHOJIOTHH (IIPOrPaMMHOE
oOecrieueHue), IPUMEHACMBIC TS IIeNIek coopa 1
CHCTeMaTH3aIMKd HH(POPMAIHH;

Ymeem: npoBoauTs cOOp M CHCTEMATHU3ALKIO HH(MOPMAIIHH;
arperupoBaTh, CTPYKTYPHUPOBATH U 0000IIATh

TaHHBIE, TOTOBUTH 0OOCHOBaHWE JIJIsl BEIOOpA pPeIIeHUs
Tpyoosoe Oeticmaue: onpeAelieHue HICTOYHUKOB TAHHBIX JIJIS
AHAIIN3a, MACHTA(DUKAIIKSA BHEIIHAX U BHYTPEHHUX MCTOYHHKOB
TAaHHBIX IUIS IPOBEACHUS aHATMTHYECKUX PabOT I10 00OCHOBAHUIO
1 BRIOOPY HanOoee ONTHMAIBHOTO PEIICHIS

MNIIK-4.1 OmpenensieT HCTOYHUKH,
AHAJIM3UPYeT, COOMpAET U CHCTEMaTH3UPYET
MHGOPMAIIHIO JITS aHAIN3a

PCSYJ'ILTEITH O6yLIeHI/IH MO0 AMCHUIUIMHE JOCTUTAOTCA B paMKaX OCYIICCTBIICHUSA BCCX BUAOB
KOHTAaKTHOM M CaMOCTOSATCIbHON pa6OTBI 06yqa101unxc>1 B COOTBCTCTBUU C YTBCPKIACHHBIM
y‘{e6HLIM IIJIAaHOM. I/IH,Z[I/IKaTOpLI JOCTHIKEHMSI KOMIETEHIIUM CUUTAIOTCSA C(l)OpMI/IpOBaHHLIMI/I npu
AOCTHUKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquI/151.



2. CTpyKTypa u coep:KaHue JHCUHILIMHbI

2.1 PacnpenesneHue TPyI0EMKOCTH TUCIUIIMHBI 0 BUAAM padoT
OO6mas TpyJ0EMKOCTh JUCHIUIIINHBI COCTABISET 3 3a4eTHRIX equHUIlEI (108 gacoB), ux
pacrpesiesieHHe 10 BUJIaM paboT MPEJACTABICHO B TAOIHUIIE

Bunpt pabor Bcero Dopma 0OyueHus
4acoB 3a04Has
OYHasi OYHO3a0YHAs
5 cemectp | X cemectp | X cemecTp X Kypc
(gachl) (gachl) (gachl) (gacer)
KonTakTHas padoTa, B TOM YHCJIE: 58,2 58,2
AyauTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHS JIEKIUOHHOTO TUIA 18 18
lmabopaTopHBIC 3aHIATHUS 34 34
OpaKTUUECKUE 3aHSITHSI
CEMUHAPCKUE 3aHSITHSI
MHasi KOHTaKTHas padora: 6,2 6,2
Kontpounb camoctositensHol padotsl (KCP) 6 6
[TpomexyTounast arrecrauus (MKP) 0,2 0,2
CamocTosiTeibHas padoTa, B TOM 4YHCJIe: 49,8 49,8
PacuétHo-rpaduueckas pabota (PTP) 15 15
(IOATOTOBKA)
CaMmocCTOsITeNIbHOE ~ U3y4YEeHHE  pa3JielioB,
CaMOITO/IrOTOBKA (npopaboTka u
MOBTOPCHHE JICKIIMOHHOTO Marepuaia u
MaTepuaiia  YYeOHMKOB M Y4EOHBIX 34,8 34,8
MOCOOMIA, MOJATrOTOBKA K JIaOOPaTOPHBIM H
[MPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaM H
T.J1.)
KoHTpoab:
IloaroroBka x 3a4eTy
Oomas uac. 108 108
TPYA0EMKOCTH B TOM M CJIe 58,2 58,2
KOHTaKTHasi padora
3a4. e] 3 3

2.2 ConpepxaHue TMCHUIITHAHBI

Pacnpenenenue BuoB yueOHOM pabOThI M HX TPYJIOEMKOCTH TI0 Pa3JiesiaM JAUCIUILTAHEL.
Pazenbl (TeMbl) AUCITUIUIMHBI, U3y4aeMBbIe B 5 ceMecTpe (ouHas ¢hopma 0byyerus)

KosnyecTBo yacoB
Bueayn
Ne HaumenoBanue pa3zennos (Tem) Beero AynuropHas paboTa | yropHas
pabora
JI 113 JIP CPC
JlaHHBIE: HCTOYHUKU XPAHEHHUS JaHHBIX B CETH,
1. 8 2 2 4
COBpPEMEHHBIE I0JIX0/1bl K 00paboTkKe
2. Merossl c60pa U cHCTEMATU3AMK HHPOPMALIUH 10 2 4 4
3 CO60p maHHBIX U3 coluanbHbIX ceTeil. APl mpoTokossl 10 2 4 4
" |mna VK, LinkedIn, Twitter, Mot Mup.
API npotoxon 1 GUHAHCOBBIX TaHHBIX: 10 2 4 4
4. |Marketstack, Finnhub, IEX Cloud, Finam.
5.  |O6pabotka nanubix. bubnuorekn NumPy, Pandas. 12 2 4 6
Busyanuzanus nadopmarun. bubnuorexkn Matplotlib
n SeaBorn. OHnaliH-CEpBUCHI A1 IOCTPOEHUS 14 2 6 6
6. |mambopmos.
7.  [[lapcunr caiitoB Ha Python. 10 2 2 6




8. Bob6-ananmutuka: Google Analytics, Slnnekc.Merpuka.| 10 2 2 6
Moenu MamMHHOTO 00YYEHUsI Ha TAHHBIX: MOJICIIH

0. 17,8 | 2 6 9,8

erpeccuu, KIacCH(PHUKAINHU, KIaCTepU3alliu.

\UTOI'O no pazoenam oucyuniunsl 101, 8| 18 34 49,8
KonTpons camoctosrenbHoi padbotel (KCP) 6
[Ipomexyrtounast arrectauus (MKP) 0,2
[ToaroTOBKA K TEKYIIEMY KOHTPOJIIO
O0mmas TpyA0eMKOCTh IO TUCITUILTHHE 108

[Tpumeuanue: JI - nexuun, 13 - mpakTuyeckue 3ansatus / cemunapsl, JIP - mabopaTtopHbie 3aHATHS,
CPC - camocrosiTenpHas padoTa CTyieHTa

2.3 Copep:xkanue pa3aejaoB (TeM) THCHUTITHHBI

2.3.1 3auaTud JeKINOHHOr0 THIIA

Ne HaunmeHnoBanue pazzaena Conepane pasiena (Temb) dopma TeKylero
(Tembr) KOHTPOJIS
/laHHbIE: HUCTOYHUKHU |AHAIIN3 KCTOUHUKOB HH(GOPMALIUH B ceTH MHTepHET. Onpoc
1 [xpaHeHus uH(popmanuu B [Krnaccupukanus TaHHBIX.
CeTH, COBpPEMECHHBIC
MOAX0bI K 00paboTKe
Mertopbl cOopa u Jrarnbl UccaeOBaHusl. THITBI HEOOXOAUMOI [UIst Onpoc
2. |cucremMaTu3anuu rcciieqoBaHus nHpopMaiuu. Buasl ucciaenopanuii. MeToabt
MH(pOopMaLIUH cOopa MaHHbIX. IHCTpYMEHTSI 1J1st cOopa JaHHbBIX.
Coop JTAHHBIX n3 |API kak cpenactBo nnTerparyu npuiokennid. Tumst API- Onpoc
conuanbHbIx ceteit. APl juaTepdeticos. [Toaxmrouenue k Twitter API. MccnenoBanue
3 MPOTOKOJT IS VK, [mrabnonoB B petBuTax. OmnpeneneHus JeKCUIeCKOro
" |[LinkedIn, Twitter, Moii [pa3HooOpa3ust TBUTOB. BrinosHenue 3amnpocos k Linkedln.
Mup. 3arpyska (aiina ¢ uHbopmaluei o koutakrax ¢ LinkedIn.
Hopmanu3zaliys JaHHBIX JUIsl aHAJIN3A.
APl npotoxonsr st [Matepdeiic API REST mist monydyeHus 1aHHBIX (POHIOBOIO
(uHaHCOBBIX  HaHHBIX: [pbIHKA. API donmoBoro peika Finnhub Stock API ms
4. |Marketstack,  Finnhub, [moctpoenus puHancoBBIX IpoayKTOB. CIIOCOOBI Oy YEHHUS Onpoc
IEX Cloud, Finam. 1 MCIIOJIb30BAHUS TOYHBIX PHIHOYHBIX JAHHBIX C TOMOIIBIO
IEX Cloud API.
O6paboTka JMaHHBIX. ([[porpaMMHBIE MUHUMYM TS aHau3a AaHHbIX: NumPy u
5 bubmorekn  NumPy, |Pandas. Ctpykrypsl qanusix Series u DataFrame. Teem
" [Pandas. IlepBruHbIi aHaIM3 JaHHBIX ¢ Pandas, meMoHCcTparius
ocHOBHEIX MeTo10B Pandas 1 NumPy. 3amaua
Buzyanuzanus JleMoOHCTpanus OCHOBHBEIX MeTooB Seaborn. IToctpoeHue
HH(DOPMALIHH. bar chart, pair plot, dist plot, joint plot, box plot.
brbmmorexu Matplotlib u [MlHTepakTHBHBIC rpaduKu B jupyter notebook ¢ momormniso
6. |SeaBorn. Ommaiin- oubmmoreky Plotly. Busyanusamus 3a1a49u OTTOKA KJIHEHTOB. Onpoc
CEPBUCHI IS TIOCTPOCHHUSI
mamoopIoB.
[lapcuar  caiiToB  Ha|ABTOMAaTH3MPOBAHHBINA cOOp MHPOPMAIH C CAUTOB.
Python. TexHnueckuii MapcuHr caiita. AHaIM3 CTPYKTYpBI CalHTOB-
7 KOHKYPEHTOB C IIeJIbI0 YIYUIICHHUS U Pa3BUTHS COOCTBEHHOU Onpoc
' CTPYKTYpBI. 3a/1a4a TapCHUHTa Ha3BaHUI TOBApOB,
APTUKYJIOB, [ICH ISl HATTOJIHEHHS CBOET0 COOCTBEHHOTO
MHTEePHET- Mara3uHa.




Ba6-anamutuka: Google
Analytics,
SIunexc.Metpuka.

CTaTHCTHKa ITOCEIIaeMOCTH pa3/IesioB M BeO-CTpaHuI] caiiTa:
KOJIMYECTBO MPOCMOTPEHHBIX BeO-CTPAHUI], KITFOYCBEIC CIIOBA
W (hpasbl, M0 KOTOPBIM IMOCETUTEITH HAXOST CAUT B
ITOMCKOBEIX CHCTEMaX, Teorpadus MOCETUTEICH, BpeMs,
MMPOBEJICHHOE Ha BeO-CTpaHUIIE moceTuTeneM. MeToabl u

Onmxalmmx cocenei. Permarone gepeBbst. barruHr u MeTox
CITy4yaiiHbIX moanpocTpaHcTB. Ciryyaiinble eca. bycTuHr.
['paveHTHBIA OYCTHHT HaJl PSIIAOIIUME ICPEBhIMH.
Monenb xgboost.

8. MHCTPYMEHTHI B€OAHATMTHKU. AHAJIN3 TIOBEICHHS Onpoc
MoceTHTeNIed Ha CTpaHUIle: B3aMOJICHCTBHE C (hOpMaMH,
COBepIIEHIE MUKPO U MaKpOKoHBepcuii. CKBO3HAS
aHamMTHKa. OTCIIe)KMBaHUE MTOJTHOTO MYTH MOJIB30BATEIS OT
[IPOCMOTPa PEKIIAMBI U JI0 3aBEPLICHUS CIENKH, a TaKKe
MTOBTOPHBIX MTPOJIAXK.
Mozenu MaliMHHOTO Turer 3a1a4 MammuHHOTO 00y4eHus. Beenenue. [loctanoBku
00y4eHUs Ha JAHHBIX:  [33]a4 B MalMHHOM 00y4yeHun. OOydeHue ¢ yuauTeieM u Oe3.
MOJIeIU perpeccun, Knaccudukarnys, perpeccus, paHXHUpoBaHue,
K1accu(UKaIuy, KnacTepusanus. OOyuaromas u TeCTOBas BBIOOPKH.
9. [KIacTepHU3aIMu. [Ipo6nema nepeoOyuenus. Kpocc-Baminanus. Merton Onpoc, Tecm

2.3.2 3aHATHA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / CeMUHAPCKUe 3aHATHUS/
JabdopaTopHbie padoTbl)

Ne HaumMeHnoBanue pazzaena TemaTyKa saHsTHI/paboT dopma TeKylero
(Tembr) KOHTPOJS
JaHHBIE: UCTOUYHUKU [Tovick maHHBIX. XpaHEHHE OOJIBIINX JaHHBIX
1 [xpaneHus UH(pOpMaLIUK B 7P
CETH, COBPEMEHHbBIC
MOAX0JbI K 00paboTKe;
MeTtozpl cOopa u DTarbl UcCileA0BaHus. TUIbI HEOOXOAUMOM [
2 cHUCcTeMaTH3aluu rcciieqoBaHus nHpopMaiuu. Buasl ucciaenoBanuii. Metoabt JIp
" [uHbOpMaLMK cOopa aHHbIX. IHCTpYMEHTSI 1j1st cOopa JaHHbBIX.
COOp JaHHBIX 3 [Tporpammusii uaTepdeiic API reference index. Mucrpyment
couuaibHbix cetedl. APl [komananoi crpoku Twurl
3. npoTokosl st VK, JIP, T
LinkedIn, Twitter, Moit
Mup.
API ipoToxoi yis [lomydyeHune pbIHOUYHBIX JAHHBIX C TIOMOILBIO CTAHAAPTHBIX
4 (buHaHCOBBIX JaHHBIX:  |APl-uHTEpdeiicoB 7P
" |Marketstack, Finnhub,
IEX Cloud, Finam.
O0paboTKa TaHHBIX. 3arpyska, 3ampoc U GUIbTpaIys JaHHBIX ¢ TTOMOIIBIO
5. |bubmuorexn NumPy, ononuoreku Pandas. JIP, T
Pandas.
Busyanuszanus JleMoHCTpanus OCHOBHEIX MeTooB Seaborn. IToctpoenue bar
HH(DOPMALIHH. chart, pair plot, dist plot, joint plot, box plot. UuTepakriBHbIe
6. bubmmorexn Matplotlib u [rpaduku B jupyter notebook ¢ momornisio 6nbdmmoreku Plotly. JIP
SeaBorn. Onaity- Busyanm3anus 3a0a9u OTTOKa KIHEHTOB.
CEPBHUCHI IS TIOCTPOCHUS
IamoopIoB.
[lapcuHT caiiToB Ha ABTOMATH3HMPOBAHHEIN cOOp HHPOPMALIUH C CATOB.
Python. TexHIYecKuil MapcuHT caifTa. AHANIN3 CTPYKTYPHI CAliTOB-
7 KOHKYPEHTOB C IEJIbI0 YITyUIIeHUS U Pa3BUTHS COOCTBEHHOM 7P
' CTPYKTYpHI. 3a/1a4a TapCHUHTa Ha3BaHUI TOBApOB, ApTHUKYIIOB,
[ICH /715l HAalIOJTHEHUST CBOETO COOCTBEHHOTO HHTEPHET-
Maras3mHa.
Bo6-anammtuka: Google |CrcTeMbl HHTEPHET-aHAMTHKA C ACTAN3AINCH TOBECHAS
8. |Analytics, moceTuTens Ha ctpanuie. Google Analytics, SInnexc.Metprka JIP
Annexc.MeTpuka.




Moie1u MalIMHHOTO
00ydYeHMsI Ha TaHHBIX:
9. |MojmenH perpeccuw,
KITAaCCH(UKAITNY,
KIJIaCTCPH3aIlUU.

[loctpoenue u 0TOOp mpu3HaKoB. [IpuITOKEHUS B 3aa9ax
00pabOTKH TeKCTa, H300pakeHu U reonaHHbIX. OOyueHHe 03

yuutens: PCA, knactepusanus. JIP

3amura tabopatopHoii paboTsl (JIP), BeimonHeHue kypcosoro mnpoekra (KIT), kypcoBoii
pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P), acce (),
kosuokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 TlpumepHasi TeMaTHKa KyPCOBBIX padoT (IPOEKTOB)
He npedycmompeno

2.4 TlepeuyeHb y4eOHO-METOIUYECKOT0 00ecnevyeHNs 1JIsl CAMOCTOSATEIbHOI PadoThl
o0y4yamuxcs Mo AMCHUILINHE (MO1YJII0)

Ne Bug CPC

HepequL y‘{e6HO'MeT0]II/I‘IeCKOFO obecrieyeHus JUCLHUITIIIMHBI 110
BBITTOJTHEHUIO CAMOCTOSTEIIbHOM paGOTH

1 3aHaTus JICKIIMOHHOI'O U
CEMHHApPCKOT'0 THUIla

Metonuueckre yKa3zaHWsl Ui MOJATOTOBKM K 3aHSTUSIM JIEKIMOHHOTO H
CEeMHUHApCKOTO THMA. YTBEpKIEHbI Ha 3acenaHnd CoBeTa 3KOHOMHUYECKOTO
(akynabrera @PI'BOY BO «Ky0I'Y». IIpotokon Ne 1 ot 30 aBrycra 2018 roaa..
Pexxum poctymna:

2 Brimonaenue

MCTO}IH‘IGCKHG YKasaHud 110 BbIIOJHEHUIO CaMOCTOSTEIILHOM pa60TI>I

CaMOCTOSTENIbHOU paboThl |00yUaromuxcs. YTBepKAeHbl Ha 3acedaHud CoBeTa HIKOHOMHYECKOIO
o0ydJaronmxcs (hakynpreta PI'BOY BO «KyoI'Y». ITpotokon Ne 1 ot 30 aBrycra 2018 roaa..

Pesxum nocrtyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 BoinonHeHue pacueTHO-  |MeTOIUYECKUE YKa3aHUS O BBITOJHEHUIO PACYCTHO-TPa(UUICCKUX 3adaHUi.

rpaduyuecKux 3aAaHui

'YTBepxkaeHs! Ha 3acenannu CoBeTta sKkoHOMHYEeCKOro (akynsrera ®I'BOY BO
«KyoI'V». Ilpotokom Ne 1 ot 30 asrycra 2018 roma.. Pexxum nmoctyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 | BemmonHeHue 1ab0paTopHbIX (MeTOANYECKHE yKa3aHWs [0  BBIIOJHEHHIO JIaOOpaTOpHBIX  paboT.

pabor 'YTBepxkaeHsl Ha 3acemannu CoBeTta sKkoHOMHYEeCKOro dakynsrera ®I'BOY BO

«KyoI'V». Ilpotokon Ne 1 ot 30 asrycra 2018 roma.. Pexxum nmoctyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

10 VHTepakTHBHBIC METOABL  [MeTOMUECKHE YKA3aHUS [0 WMHTEPAKTUBHBIM ~ METOJaM  OOyYEeHHUSL.

00y4eHus 'YTBepxkaeHsl Ha 3acemannu CoBeTa sKoHOMHYeCKoro dakynsrera ®I'BOY BO

«KyoI'V». Ilporokon Ne 1 ot 30 aBrycra 2018 roma. Pexum nmoctyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Y4eOHO-MeTOANYECKUE MaTePHUAIIbI IJIs1 CAMOCTOSTEIHHOU paboThl 00yUaIOLIUXCS U3 YUCIa
WHBAJIUAOB U JIMII C OIPaHUYEHHBIMH BO3MOXKHOCTAMH 310poBbs (OB3) mpemocraBisitorcs B
dbopMax, aTanTHPOBAHHBIX K OFPAHUYEHUSIM UX 37J0POBbsI M BOCTIPUATHS UH(POPMALIHHN:

Jljis U1 ¢ HapyIIeHUSIMU 3PEHHUS:

- B meyaTHOU (opMe yBEINYCHHBIM MIPUPTOM,

- B popMe PIEKTPOHHOTO IOKYMEHTA,

- B Qopme ayauodaiina,

- B mevyaTHou popme Ha s3b1ke bpaiiis.

Jist U1 ¢ HapyIIEHUSIMH CITyXa:

- B IIe4aTHOH opme,

- B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

Jis U1 ¢ HapyIIEHUSIMHU OTIOPHO-/IBUTATEIbHOTO anmapara:

- B IIe4aTHOH opme,

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA,

- B (hopme ayanodaiina.

I[aHHLIfI NEpCUCHbL MOXKET OBITh KOHKPCTHU3UPOBAH B 3aBUCHUMOCTH OT

o0yJaronuxcs.

KOHTHHI'CHTA


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

3. OoOpa3oBaTe/jibHbIe TEXHOJOIHU, NPHMEHsieMble MPH OCBOGHMH AWCUHUILIHHBI
(Moxyis)

B xome wu3yyeHMs [AMCUUIUIMHBI NPEIYCMOTPEHO MCIOJIb30BAaHUE  CIEAYIOLIUX
00pa3oBaTENbHBIX TEXHOJIOTUI: JIEKIHH, J1a00OpaTOpHbIE 3aHATHSA, IOJATOTOBKA ITHCHhMEHHBIX
pacueTHO-rpauIecKux padboT, CaMOCTOATENbHAsL paboTa CTYICHTOB.

KoMmeTeHTHOCTHBIM MOAXO0J B paMKax IpenofaBaHUs AWCLUIUIMHBI pPEaJU3yeTcs B
HCIOJIb30BAHUN HWHTEPAKTUBHBIX TEXHOJOTMH M aKTUBHBIX METO/M0B (IMPOEKTHBIX METOMMK,
MO3rOBOI0 HITYpMa, pa30opa KOHKPETHBIX CUTYallil) B COUETaHUU C BHEAYAUTOPHOIN paboTOil.

WudopmManoHHbIE  TEXHOJOTHHM, NPUMEHSIEMbIE TPU  HM3YyYCHUH  JUCIHUILIHHBL:
HCIOJIb30BAHUE MH(OPMaLMOHHBIX pecypcos, JOCTYIHBIX B MH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIMOHHOU cetn VIHTepHeT.

AnanTuBHBIE 00pa3oBaTEeNbHBIC TEXHOIOTHHU, IPUMEHSIEMbIC IPU U3yUYSHUH JUCUIUTUINHBI -
JUIs  JIMIl C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMM  3JI0OpPOBBSl NPEAYCMOTpPEHA OpraHHU3alus
KOHCYJIbTAI[Mi C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4, OneHo4HbIe cpeacrea AJIs TEKYLIET0 KOHTPOJIA yYcneBaeMoCT Hu
l'lpOMe)KyTO'-IHOﬁ aTTeCTalluv

O1neHOYHBIE CpENCTBA MpPEJHA3HAYCHBI IS KOHTPOJS W OIEHKH 00pa30BaTEbHBIX
JNOCTHKEHUM  00ydYarollMXcsl, OCBOMBIIMX TMporpaMMmy ydyeOHoil mucturuiuael  COop U
cucTeMaTH3anus HHPOpPMaInu.

O1eHOYHBIE CPENCTBAa BKIFOYAET KOHTPOJBHBIE MAaTEpUaNbl JIsl MPOBEICHUS TEKYIIero
KOHTpoJiA B ¢opMe onpoca, pacuemHo-epaguueckux 3a0aHuti 1abopamopHvix padbom W
NMPOMEKYTOUYHOM aTTecTaluu B (hOpMe BOPOCOB U 3aJaHUI K 3a4eTy.

CTpYKTYpa OlIEHOYHBIX CPEICTB I TeKYIIeH U MPOMEKYTOYHOM aTTeCTAlMU

Kon u HanmeHoBaHue HanmeHoBaHME OLIEHOYHOTO Cpe/ICTBa
No PesynbTatel o0yueHus (B

UHYKaTopa (B . ITpomexyTouHas
o pa ( COOTBETCTBHH C II. 1.4) Texymuit KOHTPOIIb p Y

/1
COOTBETCTBUHU C II. 1.4) aTTecTarus

Onpoc JIP Bompocsr Ha
3aueTe

3HAeT METOABI
WHCTPYMEHTBI TOUCKA
HHGOPMALIIH; CIIOCOOBI
MOV CKa HH(POPMAIIUH 10
[poiasKam
MH(POKOMMYHHKAIIMOHHBIX
CHCTEM M (WJIH) X
COCTABIISTFOIIINX

'YMeeT: UCIOIb30BaTh PI'3 JIP Bompocs! Ha
MHCTPYMEHTAIbHbIC 3auere
CpezCTBa ISl U3BJICUCHUS,
npeoOpa3oBaHus, XpaHECHUS
1 00paOOTKH JaHHBIX U3
Pa3HOPOJIHBIX HCTOYHUKOB, B
TOM YHCIIE B PeXKUME
peasbHOTO BPEMEHH

WIIK-1.3. Onpexaensier
HCTOYHUKH, aHATH3HPYET,
1 cobupaet u

CHUCTEMATH3HPYET
rH(popMaHIO I aHATIHM3a

'YMeeT: IpOu3BOJUTh PI'3 JIP Boripock! Ha
OUYHCTKY MPOU3BOIUTH 3auere

OUHCTKY JaHHBIX JJIS
MIPOBEICHNS AaHATUTHIECKIX
paboT

VMeeT: OCYIIECTBIATH Omnpoc JIP Borpocs! Ha
IOJITOCPOYHOE 3ayeTe
[TPOTHO3HPOBAHHE MPOJIAK
MH()OKOMMYHHKAIOHHBIX
cucTeM U (WIIH) UX
COCTaBIISTIONINX




'YMeeT: MpoBOANTE aHAIN3 U
pactipocTpaHeHne JTyUIInX
MIPAKTHK MTPOAXK
MH(OKOMMYHHU KA OHHBIX
crcTeM U (WITH) UX
COCTABJISIOIINX

Ornpoc

JIP Bonpocsl Ha
3ayere

TpynoBoe aeicTBUE:
W3BJIEYEHUE, POBEPKA U
OYMCTKA TAaHHBIX U3
reTepPOTreHHBIX HCTOUYHHKOB

Ornpoc

JIP Bonpocsl Ha
3ayere

TpynoBoe neiicTBUE: TOUCK U
00paboTka MHpOopMaIK 0
MpoiaskKam
MH()OKOMMYHHUKAIIMOHHBIX
cucTeM U (WIIN) UX
COCTaBIISFOIINX

PI'3

JIP Borpocs! Ha
3ayere

UIIK-2.2. Onpexaensiet
HCTOYHWKH, AHATHU3UPYET,
cobupaet u
CHCTEMATH3UPYET
nHGOPMAIIHIO /TSI aHAJIN3a

3raem: NCTOUHUKHA
H(pOpMaLUHU, B TOM YUCIIC
H(popManuu, HeoOX0UMOM
I OIIMCaHUS U
AKTyaJaM3aliid PUCKOB

Ornpoc

JIP Borpocs! Ha
3ayere

3naem: MeTo b1 cOOpa U
CUCTEMAaTH3alIMH dTOU
MH(pOpMaLIUH

Ormpoc

JIP Borrpockl Ha
3a4eTe

Ymeem: vcnions3oBath
MHCTPYMEHTaJIbHBIE
CpCACTBa U METOABI JJId
cOopa 1 00paboTKH
HHGOpPMAaLIUH 110
AKTyaJIN3alliy PUCKOB,
OLICHKE KayeCTBa MX
OIIMCAHUS, B TOM YUCIIE B
PEeKMME peaibHOrO BpeMEeH!

PI'3

JIP Borrpockl Ha
3ayeTe

Ymeem: coctaBnath
AHAJIMTUYECKHUE OTYETHI C
nH(popMaLyeil 0 puckax s
PYKOBOAUTEIIS
o/pa3ieieHus 1
OTBETCTBEHHBIX 32
MEPOIPUSATHS 10 PHCKaM
pabOTHHUKOB

Onpoc

JIP Bompocsl Ha
3aueTe

Tpyoosoe Oeticmsue: coop
WH(pOpPMAIIUH, KOHTPOITb
KadecTBa pabOTHI
COTPYIHHKOB 10 OIIMCAHUIO
W aKTyaJIM3allii PHCKOB

PI'3

JIP Bompocsl Ha
3aueTe

Tpyoosoe Oeticmsue:
obecrieueHne MHPpOpMaIen
TEKYIIETO YIPaBJICHUS
[PYUCKaMH Ha IOCTOSTHHOM
OCHOBE

Onpoc

JIP Bompocsl Ha
3adeTe




Tpyoosoe deticmesue:
TpE/ICTaBICHIE
AHATTUTUYECKON
nH(pOpMaIHK 0 pUCKax
[PYKOBOJIUTEITIO
TToIpa3AeIeHUs 1
OTBETCTBCHHBIM 32
MEPOTIPUATHS IO PUCKaM
[pabOTHHKAM

Ornpoc

JIP Bonpocsl Ha
3ayere

WIIK-4.1. Onpenensier
WCTOYHUKH, AHATIU3UPYET,
cobupaet u
CHCTEMATH3UPYET
UH(OPMALIUIO [UIs aHAJIU3a

3naem: metonsl cOopa,
QHAIIM3a, CHCTEMATH3AINH,
XpaHEHUs U MOJICPIKAHUS B
AKTYaJBHOM COCTOSIHHU
MH(popManuy On3HeC-
aHaIIHM3a

Ornpoc

JIP Bompocs! Ha
3ayere

3naem: nHGOpPMAIIMOHHbIE
TEeXHOIOTUH (TIPOrpaMMHOE
oOecrieueHue),
NpUMEHsIeMbIe TS [eNei
cOOpa U CUCTeMAaTH3AIMU
MH(pOpMaLIUH

Ormpoc

JIP Bonpocs! Ha
3ayere

Ymeem: npoBoauTs cOOp U
CHCTEMATH3ALIIO
MH(pOpMaLIIH

Ormpoc

JIP Borrpock! Ha
3a4eTe

Ymeem: arperuposarts,
CTPYKTYPHUPOBATH U
000011aTh

TaHHBIC

PI'3

JIP Borrpock! Ha
3ayeTe

Ymeem: roroBuTh
0O0CHOBaHME TSI BBIOOpA
peIeHHs

PI'3

JIP Bompocsl Ha
3aueTe

Tpyoosoe oeticmsue:
OIIpe/ieNIeHUE HCTOYHUKOB
AHHBIX JUIS aHAIU3a,

U ICHTH(UKALS BHEIIHUX U
BHYTPEHHUX UCTOYHHKOB
TAHHBIX U1 IPOBEICHUS
AHAJIMTHYECKUX PAOOT MO
000CHOBaHUIO U BBIOOPY
Han0osee ONTUMAIIBHOTO
pereHus

PI'3

JIP Bompocsl Ha
3aueTe

TunoBbie KOHTPOJIbHbIE 32JaHUA UM HHbIE MATEPHAJIBI, He00X0AUMBIE /I OLleHKH
3HAHM, YMEHH, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapAKTEePHU3YIOIIHUX ITANbI
¢dopmMupoBaHus KOMIIETEHIMI B Mpolecce 0CBOCHUS 00pa30BaTeIbHOI NMPOrPaMMbl

Pacuemno-zpagpuueckoe 3ad0anue na memy: «Memoo 2nasnvix komnonenm (PCA),

Kuiacmepuzauui)

Ms1 Oynem paboTats ¢ HabopoMm maHHBIX Samsung Human Activity Recognition.

CkauaiiTe naHHble 0TCIO/1a. JlaHHBIE OCTYIAIOT C aKCEIEPOMETPOB U THPOCKOIIOB MOOMIIBHBIX
tenedonoB Samsung Galaxy S3 (mogpobuee mpo npusHaku - o ccbuike Ha UCI BhIIIe), Takke
M3BECTEH BUJI aKTUBHOCTHU YelIOBEKa C Tele()OHOM B KapMaHe - XOJIMJI JI OH, CTOSUI, JIeKal, CUIel
WJIH €] BBEPX/BHU3 M0 JIECTHUIIE.


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

Bravasne MbI mpeicTaBUM, YTO BUJ AKTUBHOCTH HaM HEU3BECTHEH, M MONIPOOyeM
KJIaCTE€PHU30BaTh JIIOJEH IPOCTO HA OCHOBE UMEIOLIMXCS IPU3HAKOB. 3aTEM PEILLUM 3a1ady
orpeiesieHus BUa (GPU3NIECKON aKTUBHOCTH MMEHHO KaK 3a7ady Kiaccuukanuu.

3anoiaHUTe KOJ B KiIeTKax (e HanucaHo "Bamn ko 31ech") M OTBETHTE Ha BOIIPOCHI.

[TonroToBUTENbHBIN ATAI (3arpy3Ka OMOINOTEK U CTUJICH)
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

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)

# IlpoBepmM pPa3MEPHOCTH
assert (X train.shape == (7352, 561) and y train.shape == (7352,))
assert (X test.shape == (2947, 561) and y test.shape == (2947,))

Jlis KiiacTepu3aluy HaM He HY)KEH BEKTOp OTBETOB, OTOMY OyJieM paboTaTh ¢ 00beIMHEHHEM
oOyuarorieii 1 TectoBoit BeIoOpok. O0beauuuTe Xtrain ¢ X_test, a ytrain - ¢ ytest.

# Bam kom 34ecCh

X = y = OnpenenuM 4MUCI0 YHUKAIbHBIX 3HAUEHHI METOK 11€JIEBOT0 KJlacca.
np.unique(y) array([1l, 2, 3, 4, 5, 6])

n classes = np.unique(y) .size

Otmacmrabupyiite BBIOOpKY ¢ momoibio StandardScaler ¢ mapamerpamu o yMOJI4aHHUIO.

# Bam kxom 3rmeck scaler =

X scaled =



[Tonmxaem pazmepHocTh ¢ momorisio PCA, ocTaBiisisi CTOJBKO KOMIIOHEHT, CKOJIBKO HY>KHO IS
TOT0, 4YTOOBI OOBSACHUTH KaK MUHUMYM 90% AHCIIepCu HCXOAHBIX (OTMACIITA0MPOBAHHBIX )
TaHHBIX. Vcrmonp3yliTe oTMacITabupOBaHHYIO BRIOOPKY | 3adukcupyiite random_state
(xoncranta RANDOM_STATE).

# Bam xonm 3JeChb pca =

X pca =

Bonpoc 1:
Kakoe MuHMManbHOE YKCIIO TJIABHBIX KOMIIOHEHT HYKHO BBIJIEIIUTh, 4YTOOBI 00bsICHUTH 90%
JMCIIEPCUHU UCXOHBIX (0OTMacIITAOMPOBAHHBIX) TAHHBIX ?

# Bam koI 34ecCh

BapuaHThbl:
+ 56
+ 65
+ 66
- 193
Bomnpoc 2:

CKOJIBKO MPOLEHTOB JUCIEPCUM NPUXOJNUTCS HA NMIEPBYIO TVIABHY KOMIOHEHTY? OKpyIJIMTE 10
LETIBIX MPOLIEHTOB.

Bapuanrsbr:
« 45
+ 51
+ 56
+ 61

# Bam kon 3I4ecCh
BusyanusupyiiTe JaHHbIE B MPOEKIIMU HA MEPBBIE JIBE TJIaBHBIE KOMIIOHEHTHI.

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

Bomnpoc 3:
Ecnu Bce momyunsock nmpaBmiibHO, BBl yBHANWTE CKOJIBKO-TO KJIACTEPOB, OYTH UJICAITBHO
OTJICJICHHBIX JpyT OT apyra. Kakue Buabl akTHBHOCTH BXOJIAT B ATH KJIACTEPhI?

OTtBeT:

« 1 kmacrep: Bce 6 aKTUBHOCTEH

« 2 knactepa: (xoap0a, MOIbEM BBEPX I10 JIECTHUIIE, CITYCK M0 JIECTHUILIC) U (CUACHUE,
CTOSIHUE, JIeKAHUE)

« 3 knactepa: (xoap0a), (MoBEM BBEPX IO JIECTHHUIIE, CITYCK I10 JIECTHHIIE) U (CUICHHE,
CTOSIHUE, JIeKAHUE)

« 6 KacTepoB

Cz[enaﬁTe KIIaCTCpU3alUI0 JaHHBIX MCTOIOM KMeans, O6y‘II/IB MOJEJIb Ha JaHHBIX CO CHIDKEHHOM
3a cuetr PCA Pa3sMEPHOCTBIO. B mannom CJIy4dac€ MbI IIOACKAXKEM, UYTO HYKHO UCKaTb UMCHHO 6
KJIIaCTECpPOB, HO B 06IJ_ICM CJIydac MbI HC 6}/')16‘M 3HATb, CKOJIBKO KJIACTCPOB HAlO UCKATh.

ITapamerpsr:



* n_clusters = n_classes (4Mcno yHuKanbHbIX METOK LiENEBOro Krnacca)
* n_init=100
+ random_state = RANDOM_STATE (gnst BOCNpon3BoaMMOCTM pe3yrbTaTta)

OcTtanbHBIC napaMeTpbl CO 3HAYCHUAMU IO YMOJTIAHUTO.

# Baim koIn 314ecCh
BH3yaJIH3prﬁTC JTAHHBIC B HpOeKHI/II/I Ha HepBI)IC AIBC I'JIaBHBIC KOMIIOHCHTHI. PaCKpaCBTe TOYKHU B
COOTBCTCTBHUHU C HOJIy‘-IeHHI)IMI/I MCTKaMHn KHaCTCpOB.

# Bam koI 34€ecChk

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

ITocmoTpuTE HA COOTBETCTBHE MEK/Ly METKAaMU KJIACTEPOB M MCXOJHBIMU METKAMH KJIACCOB U Ha
TO, KaKue BUblI aKTUBHOCTEN asroput™M KMeans myTaer.

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

tab.index = ['xonmev6a', 'momwreM BBepxX IO JieCcTHUlE',

'cnyck no JgiectHuue', 'cumenue', 'crosHue', 'Jnexanme', 'Bce']
tab.columns = ['cluster' + str(i + 1) for i in range(6)] + ['Bce']
tab

Bunum, uto kaxx1oMy Kiaccy (T.€. KaKIoi akKTUBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIaCTEPOB.
HaBaﬁTe IMOCMOTPHUM HAa MAKCUMAJIbHYIO JOJIIO 00BLEKTOB B KJIaCCC, OTHECCHHBIX K KAKOMY-TO
OJTHOMY KJ1acTepy. DTo OyAeT MPOCTON METPUKOM, XapaKTepHu3yIolllel, HaCKOJIbKO JIETKO Kiacc
OTIEISIETCS OT APYIUX P KIaCTEPU3ALHH.

[Tpumep: ecnu u1s kinacca "ciryck mo jgectHuue", B kotopoMm 1406 06beKTOB, paciipeneieHme
KJIaCTE€POB TaKOE:

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

To Takas nosst oyaer 900 / 1406 ~~ 0.64.

Bomnpoc 4:
Kaxkoit BuJ akTUBHOCTH OTACIUJICSA OT OCTaJIbHBIX JIYUIlIe BCET0 B TEPMUHAX MPOCTON METPUKH,
OIMCAHHOMU BbIIIE?

OTtBeT:

«  xoanba

+  CTOSHHE

*+  CITIYCK IOJICCTHHUIIE

+  MepeYHCICHHBIC BAPUAHTHI HE MOIXOAT

BI/II[HO, yro kMeans He OueHb XO0pomo OTIINYACT TOJIBKO aKTUBHOCTHU APYT OT ApYyra.
HCHOJ’IL3yI>iTC MCTO/J JIOKTH, YTOOBI BBI6paTB ONITUMAJIBHOC KOJNYCCTBO KIIACTCPOB. HapaMeprI
AJITOPpUTMA U JAaHHBIC UCIIOJIB3YEM T€ KC, YTO PAHLIIC, MCHACM TOJILKO l’l_ClLIStCI'S.

# Bam KoOI 3IecCh

inertia = []

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

Bonpoc 5:



Kakoe Koi1M4uecTBO KI1acTepoOB ONTHUMAIBHO BBIOPATh, COTIIACHO METOY JIOKTS?

OTtBeT:

A owWwpN -

[TorpoOyem erie OMH METOA KIIACTEPHU3AINH, KOTOPBIN ONMMCHIBAJICS B CTATHE - arJIOMEPATHBHYIO
KJIaCTEPU3ALIHUIO.

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

[TocunTaiite Adjusted Rand Index (sklearn.metrics) 11t moyuuBIierocs pa3orMeHus Ha KJIacTephl
u ansa KMeans ¢ napamerpamu U3 3a1aHus K 4 BOIpocy.

# Bam koI 3Iech

Bonpoc 6:
OTMeTbTE BCE BEPHBIEC YTBEPKACHUS.

Bapuanrsbr:

« Cormacao ARI, KMeans cipaBuiics ¢ kiiactepusamueit xyxe, uem Agglomerative
Clustering

« Jlna ARI He nmeeT 3HaYeHUsT KAKUE UMEHHO METKHU ITPUCBOEHBI KJIACTEpaM, UMEET
3HaYCHHE TOJIBKO pa30ueHne 00BEKTOB Ha KJIACTEPHI

« B cnydae ciayuaiinoro pazouenus Ha kinactepbl ARI OyneT 61130k K HYITHO

Mo>KHO 3aMeTHUTb, YTO 3aJja4a HE OYEHb XOPOILIO pelIaeTcs HMEHHO Kak 3ajjaua KjJacTepu3alnu,
€CJI BBIAEIATH HECKOJIBKO KiacTepoB (> 2). JlaBaiiTe Tenephb pemnM 3aaady Kiaccudukamnmm,
BCIIOMHUB, UTO JIaHHBIE Y HAC Pa3MEUEHBI.

Jlst kimaccuuKay UCIOJIb3YHTE METOT OTIOPHBIX BEKTOPOB - Kiacc sklearn.svm.LinearSVC.

Hacrpoiite nis LinearSVC runepnapametp C ¢ momomibio GridSearchCV.

+  OOyuute HOBBIN StandardScaler Ha oOy4aroreii BLIOOpKE (CO BCEMU UCXOTHBIMH
MpHU3HAKAMH), TPMHEHUTE MacIITaOMpOBaHUE K TECTOBOM BBEIOOPKE
+ B GridSearchCV ykaxwurte cv=3.

# Bam KOIm 3IeCh

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE) svc params = {'c': [0.001,
0.01, 0.1, 1, 101}

# Bam kxonm 3peck best svc =

# Bamm xoI 3I4ecCh

Bompoc 7
Kakoe 3nauenue runepmapametpa C ObLII0 BEIOPAHO JTYYIIMM [0 UTOTaM KpOcc-Bamuaanun?



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 = ['xomvba', 'monowveM BBepxX IO JIeCTHMLEe', 'CHOyck IO JieCcTHule',
'cunenmue', 'crogHue', 'JmexaHue', 'Bce']

tab.columns = tab.index tab

Bonpoc 8:

Kakoit Bun aktuBHoct SVM omnpezenser Xyxe Bcero B TepMuUHax TouyHocTu? [1oaHOTEI?
Orser:

+  II0 TOYHOCTH - ITOJBEM BBEPX 110 JICCTHUIIE, IO ITOJIHOTE - JISKAHUE
+ 110 TOYHOCTH - JIEKaHHUE, 10 MOJIHOTE - CHICHHE

+  II0 TOYHOCTH - X0160a, IO IMOJHOTE - X0Ah0a

+ 110 TOYHOCTH - CTOSIHUE, I10 TIOJIHOTE - CHICHHE

Hakonen, npoaenaiite To ke camoe, 4To B 7 Borpoce, Toinbko go6aBus PCA.

«  Hcnone3yiite Beroopku X_train_scaled u X_test scaled

«  OOyuure ToT k¢ PCA, uTO paHblle, Ha OTMacIIabupoOBaHHON 00y4JaroIIeil BEIOOPKE,
MIPUMEHHTE MTPeoOpa3oBaHue K TECTOBOM

+ Hacrpoiite runepnapamerp C Ha Kpocc-Bauaauu mo odydaromeit Beioopke ¢ PCA-
npeobpazoBanueM. Bbl 3ameTHTe, HACKOIBKO 3TO MPOXOAUT OBICTpEE, YEM paHbILIE.

Bomnpoc 9:
KakoBa pazHOCTb MEXy JTy4IIUM KauyeCTBOM (J0JIei BEpHBIX OTBETOB) Ha KPOCC-BAIMJAIINH B

ciydae Bcex 561 MCXOIHBIX TPU3HAKOB M BO BTOPOM ClIy4ae, Korja MPUMEHSIICS METOI TJIaBHBIX
KOMITOHEHT? OKPYTJIUTE JI0 MEJIbIX MPOIICHTOB.

Bapuanrtsi:

. KauectBo OJMHAaKOBOC

- 2%

. 4%

- 10%

. 20%
Bonpoc 10:

Bribepute Bce BepHbIE YTBEPHKICHUS:
BapuanTsbI:

+  MeToa riiaBHbIX KOMIIOHEHT B JAHHOM CJIy4dac MMO3BOJINII YMCHBIINTL BPpEMs 06y‘-IeHI/I}I
MOJCIIH, ITPU 3TOM KauCCTBO (I[OJ'IH BCPHBIX OTBCTOB Ha KpOCC-BaJII/II[aL[I/II/I) O4YCHb



nocrpaaaino, 6onee uem Ha 10%

PCA MoxHO KcII0s1b30BaTh AJIs BU3yalIU3aluK JaHHBIX, OJHAKO Ul 3TOW 33aJ1a4ul €CTh U
Ayuie noaxosauie Meroasl, Harpumep, tSNE. 3aro PCA nmeer MeHbIy1o
BBIYHMCIIUTEIIBHYIO CII0)KHOCTh

PCA crpout nuHeiiHbIe KOMOMHAIMY UCXOAHBIX IPU3HAKOB, U B HEKOTOPBIX 3a/1a4ax OHH
MOTYT IJIOXO UHTEPIPETUPOBATHCS YETIOBEKOM

3aquH0'3K3aMeHaHI/IOHHbIe MaTepuaJbl 1Js l'[pOMe)KyTO‘{HOi/JI aTreCTalumn (3aqu)

1. Hcrounuku xpaHeHus naHHbBIX B ceT MHTepHeT. Knaccudukanus naHHBIX.
2. OcHOBHBIE TOJXO0/1bI 00PaOOTKH JaHHBIX.
3. COop maHHBIX U3 COMUATHHBIX CETEH.
4. API nporokon mia VK, LinkedIn
5. API mporokon ans TButtep.
6. API nmpoTokoisl it PUHAHCOBBIX TaHHBIX.
7. API ¢ponnosoro peiaka Finnhub Stock
8. bubnmoreka ananm3a naHHbBIX NumPy
9. bubnmoreka Pandas.
10. OcHOBHBIE TIOHATHS MalIMHHOTO 00y4ueHMs. OCHOBHBIC TIOCTAHOBKH 3a1a4. [Iprmepst
MIPUKIIAIHBIX 3a/1a4.
11. Metpuyeckue MeTobl KiacCU(PHUKAUU. MeTpUKU KauecTBa alrOpUTMOB
KJIacCCU(UKAIIUU U PETPECCUU.
12. JIuneitHple METOTBI KJIacCU(UKAIINH U perpeccuu: GyHKIIMOHATBI Ka4eCTBA, METOIBI
HaCTPONKU, 0COOEHHOCTH MPUMEHEHHUSI.
13. OnenuBanue kavyecTBa aropuTMoB. OTI0KEHHAs BBIOOpKa, ee HepocTaTku. OleHKa
MOJTHOTO CKOJIb3s1ero KoHTpoisa. Kpocc-anuaanus. Leave-one-out.
14. JlepeBbs pemieHnit. MeToIbl TOCTPOEHUS JCPEBHEB.
15. Cnyuaiinblii J€c, €ro 0COOCHHOCTH.
16. I'paguenTHBIN OyCTHHT, €r0 0COOEHHOCTH IIPH UCTIOIH30BAHHUH JIEPEBHEB B KAUECTBE
0a30BbIX AJITOPUTMOB.
17. Busyanuzamus undopmaruu. bubnmmorekn Matplotlib u SeaBorn.
18. ABTomMaTu3MpoOBaHHBIN cOOp MH(MOPMAIUU C CAalTOB. TeXHUYECKUI MTAPCUHT CaiTa.
19. OO6yuenue 6e3 yuurtens. Meroapl moHmwkeHUs pazmepHocT. PCA.
20. OOyuenue 6e3 yunrens. Knacrepuzammsi.
21. Bna06-anamutuka: Google Analytics, SInnekc.Merpuxka.
Kpurepun oueHuBanusi pe3yJbTaToOB 00y4YeHHs
Ornenka Kputepuu orieHrBaHus 1o 3a4eTy
Boicokuil ypoBeHb (CTYIEHT, OCBOMBILIUN 3HAHUS, YMEHUS, KOMIIETCHLIUU U
TEOPETUUECKH MaTepHrall 6e3 mMpoOesIoB; BHIIOJIHUBIINI BCE 3a1aHNUS,
peyCMOTPEHHbIE Y4eOHBIM MJIAaHOM Ha BHICOKOM Ka4eCTBEHHOM YpPOBHE;
MPAKTHYECKHUE HABBIKU MPO(GECCHOHATBHOTO IPUMEHEHHSI OCBOCHHBIX
3a9TEHO 3HaHMI cHOPMUPOBAHBI).

Cpe,Z[HI/Iﬁ YPOBCHB (CTYI[CHT, MPAKTUYCCKHU IMOJIHOCTBIO OCBOHUBILMHI 3HaHHA,
YMCHUA, KOMIICTCHIIUU U TCOPCTI/I"ICCKI/Iﬁ MaTrepuall, y‘le6H]':>Ie

3a/laHuUs HE OLIEHEHBl MAaKCUMAaJIbHBIM YHCIIOM 0asIoB, B OCHOBHOM
cchopMUpOBaIl IPAKTUYECKUE HABBIKH).




[loporoBblil ypoBeHb (CTYJAEHT, YACTUYHO € IpOOEIaMu OCBOUBIIMM
3HAHUS, YMEHUS, KOMIICTEHIIUN U TEOPETUYECKUN MaTepuas, MHOTHE
yueOHbIe 3ajaHus 00 HE BHITOIHIII, TMOO OHH OIICHEHBI YHCIIOM 0alioB
OJIM3KUM K MUHHMAJIbHOMY, HEKOTOPBIE IPAKTHYECKHE HABBIKH HE
cOpMHPOBAHBI).

MuHUMaNbHbINA YPOBEHD (CTYJEHT, HE OCBOMBLINI 3HAHUS, YMEHMUSI,

HE 3a4TECHO KOMIIETEHIIMM U TEOPETUUECKUN MaTepua, yueOHbIe 3alaHusl He
BBIIIOJIHII, IPAKTUYECKUE HABBIKU HE CHOPMUPOBAHBI).

OrneHOUHBIE CPEACTBA ISl HHBAJIHJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI
BBIOMPAIOTCS C YUETOM UX WHAWBUIYAIBHBIX TICUXO(PU3NIECKUX OCOOCHHOCTEH.

- [pH HEOOXOIUMOCTH MHBAIUIAM U JIUIAM C OPaHHYCHHBIMHI BO3MOKHOCTSIMH 3I0POBbBSI
MIPEOCTABIISICTCS IOTIOJIHUTEIILHOE BPEMS ISl TIOATOTOBKM OTBETA HA SK3aMEHE;

- TIpH MPOBEACHUU IMPOLEAYPHl OIICHUBAHUS Pe3yJIbTaTOB OOYyUEHUS] WHBAIHM/IOB U JIUII C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbS TIPEIyCMATPUBACTCSI MCIIOIB30BAHUE TEXHHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUAYAIbHBIMH OCOOCHHOCTSIMH,

- NIPH HEOOXOIUMOCTH ISl 00yUAIOMUXCSI C OTPaHNYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI
Y MHBAJIMJIOB TPOLIEAYpa OLICHUBAHUS PE3YIIHTATOB O0YUECHHUS 110 AUCIUTUINHE MOXKET IPOBOIUTHCS
B HECKOJILKO JTAIoB.

[Iponienypa olleHMBaHUS PE3yJBTATOB OOYYEHUS WHBAIWIOB M JIMII C OTPAHUYCHHBIMHU
BO3MOKHOCTSIMH  3JIOpPOBBSl TI0 JUCIHHIUIMHE (MOMIYNI0) TpPEAyCMaTpUBAeT MPEJOCTaBICHUE
nHbopManu B ¢GopMax, aganTHPOBAHHBIX K OTPAHWYCHHUSM HX 370POBbS W BOCHPHUSATHS
nH(popMaLIUU:

J171st TUT] ¢ HApyIICHUSIME 3PSHHS:

- B medaTHOH ¢opMe YBEITUUECHHBIM MIPUPTOM,

- B (hopMe FNIEKTPOHHOIO JOKYMEHTA.

JIyis U1 ¢ HapyLIeHUsIMH CITyXa:

- B MmedatHo# dopme,

- B (hopMe ANIEKTPOHHOIO JOKYMEHTA.

Jljis 11 ¢ HapylIeHUsIME OIIOPHO-BUTATENILHOTO anmnapara:

- B MmedatHo# dopme,

- B (hopMe AIEKTPOHHOIO JOKYMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHUHI€HTA
o0ydJaronuxcs.

5. IlepeueHb y4eOHOH JUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB U TEXHOJIOIH

5.1 VYueOHas quTeparypa

1. Ananu3 JaHHBIX @ y4eOHMK JUIs akagemuueckoro OakanaBpuata / B. C. MxutapsH [u
ap.] ; mox penakuuein B. C. Mxurapsaa. — Mocksa : U3narensctBo FOpaiit, 2020. — 490 c. —
(bakanaBp. Akanemudeckuii kypc). — ISBN 978-5-534-00616-2. — Tekcer : anekrponnsiit // 3bC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/412967

2. IlnatonoB, A. B. Mamunnoe oOyuenue : yuebHoe nmocooue ams By3oB/ A. B. [Tnaronos.
— Mockaa : UznatenbctBo FOpaiit, 2022. — 85 ¢. — (Bsiciiee obpazoBanue). — ISBN 978-5534-
15561-7. — Tekct : anexTpoHHbIN // OOpa3zoBarenbHas miuardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/508804.

3. Mupkun, 5. I BBefieHne B aHau3 JaHHBIX : y4eOHUK U npakTUkyM / b. I'. Mupkun. —
Mocksa : M3natensctBo FOpaidt, 2022. — 174 ¢. — (Bsiciiee o6pa3oBanue). — ISBN 978-59916-
5009-0. — Texcr : anexTpoHHbIH // OOpa3oBarenbHas miargpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469306 .



https://urait.ru/bcode/412967
https://urait.ru/bcode/508804
https://urait.ru/bcode/469306
https://urait.ru/bcode/469306

5.2 Tlepuoauueckas Jureparypa

Vka3zviearomesa neyammvle nepuoouyeckue uzoanus uz «llepeuns neyamuvix nepuoouyecKux
uz0anu, XPAHAWUXCSL 8 gonoe Hayunoii oubIUOMeKu Kyol'Vy
https://www.kubsu.ru/ru/node/15554, uw/unu snekmponnvle nepuoouueckue uz0aHus, ¢ yYKa3aHuem
aopeca catima 31eKmpoHHOU 8ePCUU JCYPHANA, U3 0A3 OAHHBIX, 0OCMYN K Komopbim umeem Kyol'y:

1. Bassl manubix kommanuu «Mct Beroy http://dlib.eastview.com

2. DOmnextponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 MUWHTepHeT-pecypchl, B TOM 4YHCJE COBpeMeHHble MpodeccHoHAIbLHbIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPaAaBOYHBIEC CHCTEMbI
J1eKTPOHHO-0ubIMoTeuHble cucteMbl (IBC):
DBC «FOPAUT» https://urait.ru/
ABC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BbC «BOOK.ruy» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://edanbook.com

agrONME

IIpodeccuonanbHblie 0a3bl JAHHBIX:

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

2. ScienceDirect www.sciencedirect.com

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

4. Hayunas snekrponnas oudaunoreka (HIB) http://www.elibrary.ru/

5. IlomHOTEKCTOBBIE apXMBBI BEOYIIUX 3alaJHBbIX HAY4YHBIX >XKypHaioB Ha Poccuiickoii
wiatgopme HayuHbIx xypHanoB HOUKOH http://archive.neicon.ru

6. HamumoHanpHas 3JeKTpoHHaAs OWOMMOTEeKa (AOCTYm K DJICKTPOHHOW OHOIHOTEKe
nuccepranuii Poccniickoit rocymapersenton ouomuoreku (PT'B) https://rusneb.ru/

7. Ilpesunenrtckas 6ubnuorexka um. b.H. Enprruna https://www.prlib.ru/

8. Dnexrponnas komtekius Okcdopackoro Poccuiickoro ®onma

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. "Jlekropuym TB" http://www.lektorium.tv/

17. YuuBepcuterckas napopmarronnas cuctema POCCHS http://uisrussia.msu.ru

HNudopmannoHHbIe CIPABOYHbIE CHCTEMbI:
1. Koncynwrant Ilnroc - crpaBouHasi mpaBoBasi cucTema (JOCTYII MO JIOKAJIbHOM CeTH C
KOMIThIOTEPOB OMOIMOTEKH )

Pecypchbl ¢BOOOIHOTO J0CTYMA:

1. AmepukaHcKas maTeHTHast 6a3a gaHHbIX http://www.uspto.gov/patft/

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

3. MuHucrepctBO Hayku H  Bblcmero oOpasoBaHusi Poccuiickoit  ®enepauuun
https://www.minobrnauki.gov.ru/;

4. ®enepanbhbiii mopran "Poccuiickoe obpasosanue” http://www.edu.ru/;

5. Mnudopmanmonnas cucrema "ExmHoe OKHO nocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enmunas wommekiust  1uQpoBeIX  oOpaszoBarenbHBIX — pecypcoB  http://school-
collection.edu.ru/ .
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7. Ilpoexktr I'ocynmapcTBeHHOro HHCTUTyTa pycckoro s3bika uMmeHu A.C. IlymkuHa
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(popMaIoHHbIid nopran "Pycckuit si3pik" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

10. CnoBapu u saimkIoneauu http://dic.academic.ru/;
11. OopasoBarenbHblil moptan "Yueoa" http://www.ucheba.com/;
12. 3akonHormpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Bonpockl u 0TBETHI

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

CoOcTBeHHBbIE 3JJIEKTPOHHBbIE 00pa3oBaTejbHble M HH(OPMALMOHHbIE PecypChl
KyoI'y:

1. DnexTpoHHbII KaTajor Hayunoit oubnuorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/W eb

2. DNeKTpOoHHAs 6ubnnoreka TPYZIOB YYEHBIX Ky6I'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena moayneHOro AuHamMudeckoro ody4enus http://moodle.kubsu.ru

4. baza y4eOHbIX IIJJaHOB, Y4E€OHO-METOJMYECKUX KOMIUIEKCOB, NyOnuKamuii wu
koHpepenmmii http://mschool.kubsu.ru/

5. bubnuoreka MH(OPMALIMOHHBIX pecypcoB Kadeapbl MH(OPMALIMOHHBIX
obpasoBaTensHBIX TexHoorui http://mschool.kubsu.ru;

6. DnekrponHsIii apxuB gokyMeHToB KyoI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE O0pa3zoBareibHbIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CHUCTEM U
TexHojorui B oopazoBanuu Ky6l'Y u nHayuno-meronnyeckoro xypHana "LLHIKOJIBHBIE I'O/IbI"
http://icdau.kubsu.ru/

6. MeTroanueckue yKa3aHus /151 00y4arOIIMXCS M0 OCBOEHH IO TUCIIUIJIMHBI (MOTYJIs)

CaMmocTtosiTennbHas paboTa CTYJACHTOB SBISETCS HEOTHEMJIEMOH YacThl0 TIporiecca
MOATOTOBKH. JIMCHMIIMHY PEKOMEHIYETCsS H3y4aTh ITyTeM CHCTEMaTHYeCKOH MpOpadOTKH
JICKITMOHHOT'O ~ MaTepHajia, CaMOCTOSTEIbLHOW MPOpabOTKH PEKOMEHIYeMOH JIMTepaTyphl,
PYKOBOJCTB M METOJUYECKMX YKa3aHUH K BBINIOJHECHUIO TPAKTHYSCKUX 3aHATHd. Llems
CaMOCTOSITCIILHOM pa0OThl - pacIIMpeHUe Kpyro3opa M YIUIyOJieHHE 3HaHUH B 00JacTH
(DMHAHCOBOT'0 HHCTPYMEHTAPHSI.

KoHTpoI1b 32 BBIIIOJIHEHUEM CaMOCTOSATEIBHON PA0OThI POBOIUTCS MPH MU3YUCHUH KaXK 10U
TEMbl JUCIUIUIMHBI HA CEMHUHAPCKUX 3aHATHUSAX. OTO TEKYIIUH ONpPOC, TECTOBBIC 3aJaHus,
KOHTpOJIbHAs padoTa.

B wyachkl, OTBeieHHBIC I CAMOCTOSITEIILHOW pPa0OThI, CTYICHTBHI IOJ PYKOBOJICTBOM
npernoiaBaTesisi 00s3aHbl BBITIOJIHATh WHIMBHYalbHbBIC MPAKTHUECKUE 3a/IaHUs, IMOJy4YCHHbIC Ha
MPAKTUYECKUX 3aHATHSAX. [IpM BBIMOJHEHWH OSTUX 3aJaHHi HEO0OXOJUMO HCIOJIb30BaTh
TEOPETHYECCKHII MaTepuall, JeJiaTh CChUIKM Ha COOTBETCTBYIOIIHE (OPMYJIBI, TPOBEPSATH
BBIIIOJIHUMOCTD IIPEIIOCHUIOK, HEOOXOAMMBIX JIJIsl IPUMEHEHHUS TOTO MM HHOI'O METO/Ia.

B ocBoeHMH TUCIUILUIMHBI MHBAJIMIAMH W JIMI[AMH C OFPAHHMYCHHBIMH BO3MOXXHOCTSIMH
3I0pOBbsl OONBIIOE 3HAYCHHE HMEET WHAMBHAyalbHas yueOHas paboTa (KOHCYIbTALUU) -
JIOTIOJIHUTEIHFHOE Pa3bsiCHEHHE y4eOHOr0 MaTepuaa.

NnnuBuayanbHble KOHCYJIBTAllMM IO TPEAMETY SBISIOTCS BaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIONIUM HHAWBUIYaTU3allUd OOyYEHUS M YCTAHOBJICHHIO BOCIUTATEILHOTO KOHTAKTa
MeXAy TMpernojaBaTeieM W OOyYaloImMMCS WHBAIUAOM WIH JIMIIOM C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 3/IOPOBBSL.


https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/W
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

7. MaTepuajJibHO-TEXHH4YECKOe o0ecneyeHne Mo JUCHUILINHE (MOIYJII0)
ITo BceMm BuaM yueOHOM AEATEIBHOCTH B paMKax AUCHUIUIMHBI UCTIONB3YIOTCS ay TUTOPHH,
KaOMHETHI M J1a00paTOpuH, OCHAIIEHHBIE HEOOXOAUMBIM CIIEIUATU3UPOBAHHBIM U J1a00paTOPHBIM

000pyTOBaHUEM.

HanMenoBanue crienuaibHBIX
TOMEIIECHHIT

OCHaHIeHHOCTL CIICIIUAJIBHBIX HOMCHIEHI/Iﬁ

HepequL JIMIOCH3HMOHHOI'O
IMpOrpaMMHOI0O obecrieueHus

VYueOHble ay U TOPUU JUIs
MIPOBEJICHUS 3aHATUHN JIEKYUOHHO20
TUIA

Meb6ennb: yueOHas MeOeb
TexHu4eckue cpeacTBa 00y UCHHUSL:
9KpaH, MPOEKTOpP, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional
Plus

Y4eOHble ayUTOPHH IS
MIPOBEJICHUS 1AOOPAmMOPHBIX PAOOT

JlaGopatopust uH(MOPMAIOHHBIX U
ympasistomux cuctem 201H
JlaGopaTopus SKOHOMHYECKOMH
uHpopmaruku 202H

JlaGopaTopust ynpaBlieHUs B
TexHuuyeckux cucremax 207H

Meb6ennb: yueOHas MeOeb

Texanveckue cpeacTBa 00yUEHHUSL:

9KpaH, IPOEKTOP, KOMITLIOTEPHI, HOYTOYKH
Oo6opynoBaHue:

IIK, TepmuHanbHbIE CTAaHIMH, Y CUINUTENb
ABTOHOMHBII OECTIPOBOTHOM

THUIMOBOW KOMILICKT Y4eOHOTO
obopynoBanus "Teopusi aBTOMaTHUECKOTO
ynpaBieHus",

[Ipe3eHTanuu u miakatel Y CUINTEIb
ABTOHOMHBII OECIIPOBOJHON ¢
MUKPO(QOHOM

Microsoft Windows 8, 10,
Microsoft Office Professional
Plus

1C: INpennpustue 8

SPSS Statistics

Microsoft Windows 8, 10,
Microsoft Office Professional
Plus

s

CaMOCTOSITEIbHOU

paboTel  OOywarommxcs

MPEAYCMOTPEHBI

TTOMEIIEHHS,

YKOMILJICKTOBaHHBIC CIICIIUAN3NPOBAaHHON MeOEeIbI0, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOHW C
BO3MOKHOCTBIO TOJKITIOUEHUsI K ceTH « HTepHeT» m oOecneueHHeM JO0CTyINa B AJIEKTPOHHYIO
nH(pOPMaMOHHO-00Pa30BaTEILHYIO CPEy YHUBEPCUTETA.

HanmenoBanue moMenieHun st
CaMOCTOSTEIIbHOU PabOTHI

OcCHaIlIEHHOCTh TOMEIEHHUH ISt
CaMOCTOATENBHON PabOTHI

[IepeueHb IUIIEH3MOHHOTO
MPOTPaMMHOT0 00ECIICUeHU S

00yYaroIIuXCs 00yYaIOIIHXCSI
[TomemieHre a1 caMoOCTOsITeNbHOWMeOens: yuebHas mebens Kommexr [Microsoft Windows 8, 10, Microsoft
paboThl oOy4arommxcst (YUTAIbHBIN cnenuammsuposannoii  |Office Professional Plus
3an Hay4Holi OuOImoTexu) MeOeIH: KOMITbIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAs

TEXHHKAa C TOAKIIOYEHHEM K
HH(OPMALIIO HHO -
KOMMYHHUKaIlMOHHOM
«/HTepHEeT» W JOCTYIIOM B
PIEKTPOHHYI0  HMH(OPMAIMOHHO-
00pa3oBaTeIIbHYIO cpeny
00pa3oBaTeIbHON  OpraHHM3aIlHH,
BeO-KaMepbl, KOMMYHHKAITHOHHOE
o0opynoBaHHe, OOecIeunBaroee
mocTym K ceTH WHTEPHET
(T poBOHOE COEIMHEHNE "
0OecrpoBOHOEC  COCIMHEHHE 10

CECTH

rexHomorunu Wi-Fi)




Ilomemenne 11 CaMOCTOSTEIBHOM]
pabotel oOywaronmxcs (aym.213 A,
218 A)

Mebens: yueOHas Mmebens Komrmiekt
CHeIMaIu3uPOBAHHON

MeOen: KOMITbIOTEPHBIE CTOJBI
OGopynoBaHue: KOMIIBIOTepHAs
TEXHHKA C [OJKIIOYEHHEM K
MH(OPMAIIMOHHOKOMM YHHUKAIIMOHHON
ceTH

«uTepHeT JOCTYIIOM B
QIIEKTPOHHYI0 — MH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHHU3allny,
BeO-KaMephl, KOMMYHUKAITHOHHOE
00OpymoBaHUE, OOeCIeUHBaIONIee
mocTym K CeTH HHTEPHET
(TIpoBOIHOE COCIITHEHUE u
OCCPOBOAHOE  COCMMHEHHE 10

)51

rexuonoruu Wi-Fi)

Microsoft Windows 8, 10, Microsoft
Office Professional Plus




