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1 Lean u 3axa4y U3y4eHus: AUCHHUIIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Ilenp ocBoeHUS AUCHUILTMHBI MeTonbl cOopa U cucTeMaTH3aIuu UHGOPMAIUN JaHHBIX
COCTOUT B (POPMHUPOBAHWM 3HAHWH, YMEHHUW W HABBHIKOB (KOMIIETCHIIMI) IO OJHOMY W3
MPHOPHUTETHBIX B COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHUSX HAMIPABICHUIO - aHATUTUIECKON
00paboTKe TaHHBIX.

1.2 3apauu AMCUMIJIMHBI

1. dbopMupoBaHue y 0akanaBpoB MPAKTUUYECKUX HABBIKOB cOOpa, cucTeMaTH3alluu U
XPaHCHUs JaHHBIX;
2. dbopMupoBaHue y 6akagapoB MPeACTaBICHUS O TEXHUUECKUX U METOA0JIOTHYECKIX

CpPeICTBAaX aHallM3a JAHHBIX, OOECIEUMBAOIINX COOp, XpaHEHHE U CHUCTEMATH3AIUIO
uHpopmanuu;

3. 03HAKOMJICHHE 0aKaiaBpOB C OCHOBHBIMH IMPUHITUIIAME MAITUHHOTO O0YYeHHUS - a
MMEHHO, BHJIaMH 3aJ1ad MAIMHHOTO OOydYeHHs, KjlaccaMHM MoJjielield (JIMHEHHBIC, JIOTHYSCKUE,
HelpoceTeBbIe), METPUKAMHU Ka4eCTBAMH U MTOIXO0JIaMU K TIPEIBAPUTEIHLHON 00pad0TKe TaHHBIX;

1.3 Mectro qucuuniuHbl (MOayJisi) B CTPYKType 00pa3oBaTe/IbHON NPOrpaMMbl
Jucuunnuna b1.B.05 Meronsl cOopa u cucremMaTusanud HHPOPMAIUH OTHOCHUTCS K
qactH, (GopMHUpyeMOW YYacTHHKaMH OOpa30BATEIbHBIX OTHOIICHHMH broka 1 "JWCHHILTHHBI
(Momynu)" ydeOHoro miaHa. IlepedeHp MpenmIecCTBYIOMUX AUCHUIUIMH, HEOOXOIUMBIX IS ee
U3Y4YECHUS:
[TepeueHs nMpeaIIeCTBYIONINX JUCIUILTAH, HEOOXOIUMBIX I €€ U3yUeHUS:
e Uudopmaruxka;
e baspl JaHHBIX,
e Teopus U TEXHOJOTHS IPOTPAMMHUPOBAHUS;
[lepeyenp mnocneayOmMX JUCUUIUIMH, [UJIi KOTOPBIX JaHHAs JUCLHUIUIMHA  SIBJISETCS
NPEIIECTBYIONICH B COOTBETCTBUH C y4EOHBIM IITAHOM:
e IIporpammupoBanue Ha s3bike Python;
e Amnamu3 Big Data;
1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JbTATAMHU 0CBOCHHS 00pPa30BaTe/bHOI IPOrpaMMbl
N3ydyenue paHHOW y4yeOHOW [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronMXxCs CICTYIONUX KOMITETEHITUN

KOI[ 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHIKCHUA PGSyJ’ILTaTLI O6y‘IeHI/I$I 110 JTUCIUITITIMHE
KOMIICTCHIINH

IK-2 CnocodeH aHATH3MPOBATH W UCCIeI0BATH 00JbIINE JaHHbIE ¢ UCMOJIb30BAHUEM CyHIeCTBYIOILIEH B
OPraHU3alMu MeTO010THYeCKOli M TeXHOJO0IHYecKoil HHPPACTPYKTYPhI

WNIIK-2.2. Onpexenser UCTOYHNUKH, aHAIU3UPYET, | 3Haem: UICTOYHUKH MHGOPMALMH, B TOM YHCIie HHOOpMALIUH,
coOupaeT ¥ cucTeMaruzupyer MHGOpMaLuio Jjist | HeOOXOMUMOH  Juisi  OOecHedYeHus]  JesITeNbHOCTH B
aHau3a IpeAMETHON 00JIaCTH 3aKa3yuKa HCCIIEJOBAHUS,

3uaem: meronpl cOopa U cucTeMaTH3alMK HH(popManuu Juis
aHaJun3a,

Ymeem: ncnonp3oBaTh WHCTPYMEHTAJBHBIE CPEACTBA JUIS
W3BJICUEHUS, MpeoOpa3oBaHUs, XpaHEHHI W OOpabOTKH
JMAHHBIX W3 PAa3HOPOTHBIX HCTOYHHKOB, B TOM YHCIE B
peXUMe pearbHOr0 BpEMEHH

Ymeem: mpou3BOANTH OYMCTKY JAAHHBIX JAJISI NPOBEICHMS
AQHAINTHYECKUX PadoT;

Ymeem: Buapl HICTOYHUKOB JJAHHBIX: CO3/IaHHBIC YEIOBEKOM,
CO3/IaHHbIC MAIIMHAMY,

Tpyoosoe Oeticmaue:. OTICHKA COOTBETCTBUsSI HAabOpa JaHHBIX
MPEeMETHOM 00JIaCTH | 3a/1adaM aHATUTHIECKUX padoT;
Tpyoosoe Oeticmsue. VI3BneueHue, TpoOBEpKa MU OYHCTKA
JAHHBIX M3 TeTePOTCHHBIX HCTOYHHUKOB.




Kon n HanMeHoBaHMe HHIUKATOpa™ MOCTHKEHUS
KOMIIETEHIINHA

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

IK-3 CnocodeH PperjiaMeHTHPOBATH MPOHECCHI
aJIMUHHCTPATHBHBIE PerjaMeHThbl MOApPa3JieJieHuil opraHu3anuu (B TOM Yucje Kpocc-GyHKIMOHATbHbIE

HO[IpaSIleJ]eHI/lﬁ OpraHusanvum " paSpaﬁaTLIBaTL

aHaJIn3a

Nnpouecchl)
WIIK-3.1 OmpezensieTr UCTOYHKUKHU, aHANU3UpyeT, | 3uaem: Meronsl cOopa uHpopmanmu (HaOIOAEHUS,
coOupaeT U cucTeMaTH3upyeT MHpopManuio sl | Gukcamust IaHHBIX, HW3y4eHHEe OOpaTHOH CBS3M  OT

3aWHTEPECOBAHHBIX CTOPOH);
3naem: Metonsl kiaccupuKay HHPOPMALUU O TIpoIIecce
U OKpY)KEHHH Ipolecca,

Ymeem: AmnanmusupoBaTh, CHCTEMAaTH3UPOBATh W 0000MIATH
HHPOPMAIIHIO;

Ymeem: ArpermpoBatb, CTPYKTypHpOBaTh M 0000maTh
UHPOPMAIIHUIO;

Ymeem: MeTozpl OLIEHKH JOCTOBEPHOCTH HH(OPMAIIHH.

Tpyoosoe Oeticmeue. OdopMicHUE pe3ylbTaTOB cOopa
nHdpopmanuy;

IIK-4 Cnoco6eH 000CHOBBIBATH BO3MOKHbIE pellieHHs M BIOUPATh HanGoJjiee ONTHMAJIbHbIE

UIIK-4.2 Ompenensier UCTOYHUKH, aHAIN3UPYET,
coOHMpaeT ¥ CHCTeMaTHU3upyeT UH(OpMALUIO st
aHanIM3a

3naem: Mertonpl cOopa, aHanmuza, cHCTEMaTH3allWHy,
XpaHeHHs ¥ TOAJEp)KaHHS B AaKTyalbHOM COCTOSIHHH
nHpopmannyu OH3HeC-aHaK3a;
3uaem: WHbopMalMOHHBIE TEXHOJOTUH (TIPOTPaMMHOE
obecriedeHre), TpUMEHsIEMBIC U1 Ieleid cbopa U
CHCTEeMaTH3aINK MHPOPMAIIH;

Ymeem: TIpoBoauts c60p U CHCTEMaTH3aLUIO HHPOPMALNH,
Ymeem: ArpermpoBarh, CTpPyKTypupoBaTh H 0000maTh
JIaHHBIE,

Tpyoosoe Oeticmsue: OnpeneieHne UCTOYHUKOB JTAHHBIX IS
aHanu3a, MICHTU(QUKAIMS BHEIIHMX W  BHYTPEHHHX
HUCTOYHUKOB MHaHHBIX [JId MPOBCACHUA aHAJIUTUYCCKUX
pabor.

PG3YJII)T8.TI)I O6yT-I€HI/I$I 0 AUCHUILIMHE OJOCTUTANOTCA B PaMKax OCYIICCTBIICHHA BCCX
BU 0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa6OTLI o6yqa101u14xc;{ B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IJIAaHOM.

I/IHI[I/IKaTOPBI JOCTHIKCHUA

KOMIIETEHIINN

CUMTAIOTCd  C(HOPMUPOBAHHBIMH  IPH

JOCTHIKCHUU COOTBECTCTBYIOIIUX UM PE3YJILTATOB 06y‘~ICHI/I$[.

2. CTpyKTYpa M coiep:KaHue M CHHIIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TPYAOEMKOCTh AMCIHUILUIMHBI cocTaBisgeT 3 3aueTHbIX eauuul] (108 uacos), ux
acrpeieieHne 10 BUiaM paboT MpesICTaBlIeHo B Ta0iuIe

Buns padot Bcero ®Dopma 00yueHHs
4acoB OYHO- 3a049Has
OYHast
3a04Hast
5 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacel) (gacen) (gacsr) (gackr)
KounrakTHasi padora, B TOM 4ucJje: 58,2 58,2
AynuTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHS JIEKIIMOHHOTO THIIA 18 18
71a00paTOpHBIE 3aHATHS 34 34
NIPAaKTHYECKUE 3aHATHS
CEeMHHApCKHE 3aHSATHS
HNuas koHTaKkTHas padora: 6,2 6,2
KoHTponb camocTosiTesbHOM paboTh
6 6
(KCP)
IIpomexxyrounas arrecranus (UKP) 0,2 0,2




CamocrosiTe1bHast padoTa, B TOM
qucie:

Pacuérno-rpaduueckas padora (PT'P)
(moaroToBKa)

CaMOCTOATENPHOE H3YyYEHHE Pa3JielioB,
CaMOIIOITOTOBKA (mpopabotka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuana |
MaTepuaia  Y4eOHHKOB W  Y4eOHBIX 34,8 34,8
mocoOuif, TOATOTOBKA K TaOOPaTOPHBEIM U
MPAaKTHYECKUM 3aHSTHUSIM, KOJIOKBUYMaMm
W T.J.)

Kountpoas:

49,8 49,8

15 15

IToaroroBka K 3K3aMeHy

O6masn qac. 108 108
TPYI0EMKOCTh B TOM 4YHCJI€e
KOHTAKTHAS 58,2 58,2
padorta
3a4. eJ 3 3

2.2 ConepxxaHue QM CHUIITHHBI
Pacnpenencaue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Pa3zzenbl (TeMbl) TMCHUIUIMHBI, U3ydaeMbie B 5 cemectpe (ounasn gpopma o6yuenus)

KomnnuectBo yacos
Breayn
Ne HaumenoBanue pa3zeinoB (TeM) AynuropHas MTOpHAs
Bcero pabota
pabora
J | II3 JIP CPC
JlaHHBIC: UCTOYHUKY XPAHCHHS JTAHHBIX B CETH,
1. 10 | 2 4 4
COBpPEMEHHBIE MOAXO0/IbI K 00pabOoTKe;
2 CO6op nanHbIX U3 couuanbHblx cereil. API mpoTokoss 16 | 2 6 6
" |mma VK, LinkedIn, Twitter, Moit Mup.
3 API| ipoTokon anst GUHAHCOBBIX TAHHBIX: 14 9 6 6
" |Marketstack, Finnhub, IEX Cloud, Finam.
4. |O6pabotka ganubix. bubnmmoreku NumPy, Pandas. 12 2 4 6
5 Busyanuzanus unpopmarun. budinoreku Matplotlib 121 2 4 6
u SeaBorn.
6. |[Tapcunr caiitoB Ha Python. 10 | 2 2 6
7. |Bo06-amamutuka: Google Analytics, Slunekc.Metpuka. | 12 | 2 4 6
Moienu MamuHHOTO OOYYCHUS Ha JAHHBIX: MOJCITH
8. 158 2 4 9,8
perpeccud, KnaccupuKaluu, KlacTepu3aluu.
HUTOIO no pazoenam oucyuniurvl 1%1’ 18 34 49 8
KonTpons camocrositensHoi pabotsl (KCP) 6
ITpomexyrounas atrectanus (MKP) 0,2
[TonroroBka K TeKyIemMy KOHTPOJIO
OO01mast TpyA0EMKOCTh TI0 TUCITUTLTAHE 108

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHas paboTa cTy/ieHTa

2.3 Coaep:xanue pa3jiesioB (TeM) THCHUNIHHBI



2.3.1 3aHATHA JEKIIHOHHOI0 TUIIA

00yJeHust Ha JJAHHBIX:
MOJICIIH PErPECCHH,
KIaccu(hUKaIum,
KJIaCTepPHU3aLIUH.

3a1ad B MalmMHAOM 0o0yueHun. OOydeHue ¢ yuurenaeM u 0e3.
Knaccudukamms, perpeccus, paHXupoBaHUE, KIaCTCPU3aLUL.
Obyuaromias u TectoBas BeIOOpku. [Ipobiema nepeoOydeHus.
Kpocc-Bamunamusa. Meron Ommkaimmx coceneit. Pemrarormme
JIepeBbsi. DBOITMHI M MeTOoJ| CiydYaiHbIX MOJIPOCTPAHCTB.
Crnyuaiinele neca. byctwnr. ['pagmeHTHBII OycTHHT Has
pelamnmMi JepeBbsiMu. Moaenb xgboost.

Ne HaumeHnoBanue paznena Conepanme paszena (Teus) dopMa TeKyLEro
(Temsr) KOHTPOJIS

1. |dannble: HUCTOYHUKH|AHAIN3 WCTOYHUKOB HWHpOpManmuu B ceTH VIHTepHeT. PI3
xpaHeHns nHpopmanun B|Kimaccuukanus JTaHHBIX.
cerw, COBPEMCHHBIE
MOJIXO/IbI K 00paboTKe;

2. |Coop JTAaHHBIX n3|APl kak cpeactBo uHTerpanuu npwiokeHuid. Tumer API- PI3
conmanbHeix cereid. API|unTtepdeiico. Iloakmouenue k Twitter API. HccnemoBanue
nporokon g VK,|mabmonoB B perBuTrax. OmnpeneneHHs — JIEKCHYECKOTO
LinkedIn, Twitter, Moii|pazHooOpa3usi TBUTOB. Bpimonnenne 3ampocoB k Linkedin.

Mup. 3arpy3ka daiina ¢ uHpopmarmeil o xoHTtaktax ¢ LinkedIn.
Hopwmanm3anms faHHBIX U1 aHAJIN3A.

3. |API mporokxomsr mmsa|Unrepdetic API REST ans momrydeHuMs JaHHBIX (DOHIOBOTO PI3
¢uHaHCcOBRIX  nmaHHBIX: |peiHKA. APl ¢QormoBoro pemka Finnhub Stock API mis
Marketstack,  Finnhub,|moctpoenus ¢hunancoBsx mpoaykToB. CIOCOOH! MONyIEHUS U
IEX Cloud, Finam. HCTIOJB30BaHU TOYHBIX PHIHOYHBIX JAHHBIX ¢ momomipio [EX

Cloud API.

4. |O6paboTka nmaHHbIX. |[[porpaMMHBIE MUHEMYM [UId aHanm3a AaHHBIX: NUmPy u PIs3
Bubmmorexn NumPy, |Pandas. Ctpykrypsl nanssix Series u DataFrame. [lepBudnbiii
Pandas. aHAITM3 JaHHBIX ¢ Pandas, meMOHCTpaIUs OCHOBHBIX METOJIOB

Pandas u NUmPy. 3aga4ya nporHo3upoBaHus OTTOKA KIIHEHTOB.

5. |Busyamuszanus JleMoHCTpanust OCHOBHBIX MeTo0B Seaborn. TToctpoenue bar Pr3
uHpopMaum. chart, pair plot, dist plot, joint plot, box plot. UutepaktuBHbIe
bubnuorexkn Matplotlib u|rpaduxu B jupyter notebook ¢ momorpio 6udarorexu Plotly.

SeaBorn. Busyanuzanus 3a1a4n 0TTOKa KIMEHTOB.

6. |[lapcunr caiitToB  Ha|ABTOMaTH3MpOBaHHBI cOOp uWHpOpPMaLMUM C  CaAMTOB. PI3

Python. TexHuueckuil mapcuHr caiTta. AHanM3 CTPYKTYphl CaWTOB-
KOHKYPEHTOB C LIEJIbIO YJIyYIICHHS W Pa3BUTHA COOCTBEHHON
CTPYKTYpBL. 3a/1aua MapcHHra Ha3BaHWI TOBAapOB, apTHKYJIOB,
LEH A7 HaloJHEHUs CBOET0 COOCTBEHHOTO WHTEPHET-
MarasuHa.

7. |Bo0-amammTuka: Google |CTaTHCTHKA ITOCEIIAEMOCTH PA3/IeNiOB U BEO-CTPaHHMII caiTa: PI3
Analytics, KOJINYECTBO IIPOCMOTPEHHBIX BEO-CTPAHMIL, KITIOUEBHIE CJI0Ba 1
Sunexkc.Merpuka. (bpasbl, M0 KOTOPBHIM MOCETUTENH HAXOAAT CAalT B MOMCKOBBIX

cucreMax, reorpadusi oceTuTeNel, BpeMsi, IPOBEJACHHOE Ha
BeO-CcTpaHHLe IMoceTuTeNeM. MeTolIsl U MHCTPYMEHTHI BeO-
AQHAIUTUKHA. AHANMU3 TOBEJCHUS TMOCETHTENe Ha CTpaHUIE:
B3auMojeicTBUe C (¢opMaMH, COBEpUIICHHE MHKPO U
MakpokoHBepcuid. CkBo3Hast aHamuTHKA. OTCIEXHBaHNE
TIOJTHOTO ITyTH TOJIB30BATENST OT IIPOCMOTPA PEKJIaMbl M JI0
3aBEpUICHHs C/ICJIKH, @ TAKXKE HOBTOPHBIX POJAXK.

8. |[Mozenu MaMHHOTO Tuner 3amad MamuaHOTO 00yueHHs. BBexenue. [loctaHoBKkH PI3

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA (MPaKTHYeCKHe / CeMMHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

e HaumenoBanue paznena Tematnka sansTHit/paGor dopma TeKyIero
(Temsr) KOHTPOJISA
1. JlaHHBIE: NICTOYHUKHU [Nouck naHHBIX. XpaHeHHE OONBIINX TaHHBIX JIP
XpaHeHHs UHPOPMAIUH B
CETH, COBPEMECHHBIE
MOJIXOIBI K 00paboTKe;
2. COop naHHBIX K3 [Tporpammuslit uatepdeiic API reference index. MucTpymeHt JIP, T
coluanbHbeIX ceTer. API KOMaHIHOU cTpoku Twurl




poTokoibl st VK,
LinkedIn, Twitter, Mo
Mup.
3. API nportoxou mist [lonydeHne pbIHOYHBIX NaHHBIX C IOMOIIBIO CTAHIAPTHBIX JIP
(hMHAHCOBBIX JaHHBIX: API-unTepdeiicoB
Marketstack, Finnhub,
IEX Cloud, Finam.
4, O06paboTka TaHHBIX. 3arpyska, 3anpoc ¥ GpUIbTpanys JAHHBIX C TOMOIIBIO JIP, T
Bubmmorexn NumPy, oubmmorexku Pandas.
Pandas.
5. Busyanuzanus JHemoHcTpalus 0OCHOBHBIX MeTom0B Seaborn. IToctpoenue bar JIP
nHdopmanum. chart, pair plot, dist plot, joint plot, box plot. UuTepakTuBHbIC
bubnuorexn Matplotlib u| rpaduxu B jupyter notebook ¢ momomipto 6udarorexu Plotly.
SeaBorn. Busyanu3zanus 3a1aun OTTOKA KJIMEHTOB.
6. ITapcusr caiToB Ha ABTOMaTU3UPOBaHHBIA cOOp MHPOPMALIUH C CAHTOB. JIP
Python. TexHuueckuil mapcuHr caifra. AHanu3 CTPyKTypbI CaliTOB-
KOHKYPEHTOB C LIEJBIO YJIYUIICHHs U Pa3BUTHs COOCTBEHHOM
CTPYKTYpbI. 3a71a4a MapcuHra Ha3BaHWH TOBAPOB, APTHKYIIOB,
LICH AJIsl HAITOJIHEHHUS CBOET0 COOCTBEHHOTO MHTEPHET-
MarasuHa.
7. | Ba0-anamutuka: Google | CucTeMpl HHTEpPHET-aHAIUTHKY C ACTaNA3alUCH TOBEICHHS JIP
Analytics, nocetuTesst Ha cTpanuie” Google Analytics,
Supexkc.Merpuxka. Supexc.Mertpuka
8. Mopnemu mammmaaOoro  |[TocTpoerre m oTOOp mpu3HAKoB. [IpuimoXkeHHs B 3amadax JIP
o0yueHMs Ha JaHHBIX: |00pabOTKH TeKcTa, U300pakeHni U reonanHeix. O0y4yenue 6e3
Mojenu perpeccuu, |yuutens: PCA, knactepusarusi.
KJIaccuUKaIiH,
KJIaCTEepU3aLIHH.

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)

He npeodycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSATEIbHOH pPadoThl
o0y4arommxcs Mo JMCHUIIHHE (MOIYJII0)

Ne Bux CPC [Tepedensb yueOHO-METOIUIECKOTO 06eCHe‘I?HI/I$I JUCIMIUIMHBI 10
BBINTOJTHEHHUIO CaMOCTOSATEIEHON PabOTHI
1 3aHATHA IEKIMOHHOTO U |MeTonuueckue yKa3aHWs JUIS IOJATOTOBKM K 3aHATHAM JIEKIHOHHOTO H
CEeMUHAPCKOTO THIIA CEeMUHAPCKOTo THMA. YTBEep)KAeHbI Ha 3aceqaHnu CoBeTa 3KOHOMHYECKOTO
¢axymerera DI'BOY BO «Ky6I'Y». [Tpotokon Ne 1 ot 30 aBrycra 2018 ropa..
Pexxum nocryna:
2 Brmmonuaenne Meroauyeckne yKa3aHHS 110 BBINOJHEHHIO CaMOCTOATENBHOM paboThI
CaMOCTOATENLHOM paboThl |0Oydarommxcsi. YTBepkaeHsl Ha 3acenaHnd  CoBeTa HKOHOMHYECKOTO
oby4aromuxcs ¢daxymsTera DI'BOY BO «KyoIl'Y». IIporokoa Ne 1 ot 30 aBrycra 2018 roza..
Pexxum nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 Brmmonaenue pacueTHo-  |MeToaudecKue yKa3aHHS MO BBIITOJHEHHUIO PACYeTHO-TpadUIecKuX 3adaHui.
rpaduyeckux 3agaHni YTBepxkaeHsl Ha 3acenanun CoBeTa dkoHOMHUecKoro (akynprera OI'BOY
BO «Ky0I'Y». IIpotoxox Ne 1 ot 30 aBrycra 2018 roga.. Pexwum mocryma:
https.//www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 | BrimonHeHne 1abopaTopHBIX (MeToandeckne yKa3aHWS 10  BBIIONHEHHWIO  JaOOpaTOpHBIX  pabor.
pabor VY1BepxkneHs! Ha 3acemaHnu CoBera skoHOMHYecKoro ¢axyiprera PI'BOY
BO «KyoI'Y». Ilporokon Ne 1 ot 30 aBrycra 2018 roma.. Pexxum nocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
10 WHTepakTiBHBIE METOAB  |MeToAMYecKHe yKa3aHWsS 110 WHTEPAaKTHBHBIM  METOAaM  OOydeHHs.
00y4eHus VY1BepxkneHs! Ha 3acenaHnu CoBera skoHOMHYeckoro dakymsreta PIT'BOY
BO «Ky6I'Y». IIpotokox Ne 1 or 30 aBrycra 2018 roga. Pexum nocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya



https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Y4eOHO-MeTOoIMYeCKHe MaTepualibl Ul CaMOCTOSITETIbHONM paboThl OOyYaromMxcs U3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 37IEKTPOHHOI' O TOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist i1 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI' O TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. OOpa3oBaTesbHbIe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHHMH JHCHUIIIHHBI
(MmonxyJis)

B Xxozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEIYIOIIMX
00pa30oBaTeNbHbIX TEXHOJIOTUN: JIEKIUHU, JaOOpaTOpHbIE 3aHSATHUS, MOATOTOBKA MHUCHMEHHBIX
pacyeTHoO-rpaduyecKux paboT, caMOCTOsATEIbHAs pab0Ta CTYICHTOB.

KoMmeTeHTHOCTHBI MOAXO0Jl B paMKax MpenojaBaHusl IUCIUIUIMHBI peanu3yercs B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTMH M aKTUBHBIX METOAOB (IPOEKTHBIX METOJUK,
MO3TOBOT'O IITypMa, pa300pa KOHKPETHBIX CUTYAIlHil) B COUETAaHUH C BHEAYAUTOPHOI paboOTOi.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH HU3YYCHHH JAUCIUILIAHBL:
UCIIONb30BaHWE  HMH(MOPMALMOHHBIX  PECYpcoB,  JOCTYNHBIX B HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTy MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUTUTNHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3anus
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHOM TOYTHI.

4. OuneHo4yHble CcpeAcTBAa IS TEKYINEr0o KOHTPOJISA YCIEBAEMOCTH H
NMPOMEKYTOYHOH aTTeCTAUH

OrneHoUHBIE CpelcTBa MpeJHAa3HAYeHBl Ui KOHTPOJII M OIEHKH 00pa30BaTebHBIX
TOCTHKEHUH 00YyYaloIIUXCs, OCBOMBIIMX MporpamMmy yueOHOW aucuurmael COop w
cucTeMaTu3anus HHPopMaIuH.

OrneHOYHBIEC Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TEKYIIero
KOHTPOJISI B popme mecmoguix 3adanuii, paciemuo-epaguieckux 3a0anutl i MPOMeKyTOUYHOM
arrectanuu B popmMe BOMPOCOB U 3aJIaHUH K 3a4eTy.

CTpyKTypa OLIEHOYHBIX CPEACTB JJIsl TeKYlIeil U MPOMeKYTOYHOM aTTecTaluu

Kon u HanmeHoBaHue HanMeHOBaHME OLIEHOYHOTO CpPeJICTBA
Ne Pesynbrarsl 00ydeHust
HHIIIKaTopa . [Tpomexyrounas
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuii KOHTpOJIB
(B cooTBeTcTBUH C 1. 1.4) arrecTauus
UIIK-2.2. Onpenensier 3HaeT ucrounuku | Ompoc JIP
WCTOYHMKH, aHAJIM3UPYET, | MH(OPMALMH, B TOM YHCIIe Bompoc Ha
1 cobupaet u nHpOpMAaLUH, JK3aMeH
CHCTEeMaTH3HPYET HEo0X0onMOoi JUIst
“HGOPMAIIHIO TSI obecrneueHus
aHam3a JIeSITeIbHOCTH B




MpeIMEeTHOM o0xactu
3aKa34rKa UCCIICTOBAHNS;

3maer: meronmsl cbopa m | Ompoc JIP
CHUCTEMATHU3aInU Bormpoc Ha
HHpOpPMAUU TUTSE 9K3aMeH
aHan3a;
Ymeer: ucmnons3oBats | PI'3 JIP
WHCTPYMCHTAJIBHEIC Bompoc Ha
CpEeICTBa JUIS U3BIICUCHHUS, 9K3aMeH
npeoOpa3oBaHus,
XpaHeHHss W 00paboTKu
JAHHBIX W3 Pa3HOPOIHBIX
HCTOYHUKOB, B TOM YHCJIE
B  pSXHME  PEasbHOTO
BpPEMEHHU
VYmMmeer: npomsBoauTh | PI'3 JIP
OYNCTKY  JaHHBIX  UIA Bonpoc Ha
MIPOBEACHHUS 9K3aMEH
AHAJIMTUYECKHX PadoT;
Tpynosoe nerctBue: | Ompoc JIP
OLICHKA COOTBETCTBUS Bompoc Ha
Habopa JTAaHHBIX 9K3aMeH
MPEIMETHOW 001acTH
3aJa4yaM ~ aHAIUTHYECKUX
pabor;
TpynoBoe aelicTBUE: PI'3 JIP
WzBneuenwne, mpoBepka 1 Bonpoc na
O4YMCTKa JaHHBIX U3 OK3aMCH
TeTEPOreHHBIX
HUCTOYHUKOB.
3naem: Metonpr cbopa | Ompoc JIP
HHPOpPMALUH Bonpoc Ha
(HabmroneHust, (UKCAIHS JK3aMeEH
JTAaHHBIX, H3yUYCHHE
obpaTHOH CBSI3U oT
3aMHTEPECOBAHHBIX
CTOpOH);
3naem: MeTogbl Ompoc JIP
kiaccudukamum Bonpoc Ha
WIIK-3.1 Onpenenser HH(POPMALIHH O TIPOIIECCE OK3aMEH
MCTOMHUKH, aHATMSUPYET, | i (xpvikeHHH TPOLECCa;
cobupaet u
CUCTEMATU3UPYCT Ymeem: Amanuzuposats, | PI'3 JIP
MHPOPMALHUIO ISt CHUCTEMATU3UPOBaTh u Bomnpoc Ha
aHaau3a 0000111aTh HH)OPMAIIHIO; 9K3aMEH
Ymeem: ArperupoBath, | Onpoc JIP
CTPYKTYpPHUPOBAThH u Bompoc Ha
00001maTh HHPOPMAITHIO; DK3aMeH
Ymeem: Metonpl o1ileHKH Ompoc JIP
JIOCTOBEPHOCTHU Bompoc Ha
9K3aMEH

nHopManu.




Tpyoosoe oeticmeue: PI'3 JIP

OdopmiieHue pe3ynbpTaToB Bormpoc Ha
cbopa undopmaiu; 9K3aME€H
3naem: Meromsr cbopa, | Ompoc JIP
aHam3a, CHCTEMaTH3aIliH, Bonpoc Ha
XpaHCHUS W TOJJCPIKAHUS 9K3aMeH

B aKTYaJIbLHOM COCTOSHHUH

nHdopmanuu OuzHec-

aHam3a,

3naem: NUapopmanuonnsie | Tect JIP
TEXHOJIOTUHU Bomnpoc Ha
(mporpamMmHOe 9K3aM€EH
o0OecreueHue),

MPUMEHSIEMBIC JUTS TIeTICH

cbopa U cucTeMaTH3aIun
HIIK-4.2 Onpenenser HHpOpPMALINY;

WCTOYHUKH, aHAIA3HPYET,

3 cobupaet u Ymeem: IlpoBoguts cbop | Tect JIP
CHUCTEMATH3HPYET U CHUCTeMAaTHU3aIHI0 Bonpoc Ha
I/IH(I)OpMaL[I/IIO IS I/IH(i)OpMaI.II/II/I; 3K3aMEH

aHau3a
PI'3 JIP
Ymeem: Arperuposarts, Bormpoc Ha
CTPYKTYPHPOBAaTh H 9K3aMeH

0000111aTh JaHHBIE;

Tpyoosoe deticmaue: PI'3 JIP
OmnpeneneHre NCTOYHUKOB Bormpoc Ha
JIAHHBIX JIJIs aHATIHN3A, 9K3aMEH

UICHTU(HUKALUS BHEITHAX
U BHYTPEHHHUX
HCTOYHUKOB JTAHHBIX JJIS
MPOBEICHUS
AQHATUTHYECKUX paboT.

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOAMMBIE VIl OLCHKH

3HAHMH, YMEHH, HABLIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIHUX ITANbI
(popMupoBaHUSsS KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00pa30BaTEJILHOM IPOrPaMMBbI
Ilpumepubwiii nepeuens 60npoco6 u 3a0anuil

Tecm na memy «Oopaoomxa oannvix. buonuomexu NumPy, Pandas.»

Jlis paboThl BaM MOHaA00sTCS mpenoOpaboTaHHble naHHble Ha kaggle: «IIpornos
MOMMyJIApHOCTHU CTaTbu Ha XaGpe». Ckayaiite JaHHBIC
https://drive.google.com/file/d/1nV2qV90tN3LnVSDqy95hvpJdb6aWtATk/view, 3arpy3ure
nepsbie 1500 HaGmroneHuit B Pandas u oTBeThTe Ha CIIEAYIONIHE BOTPOCHI:

B kakom mecsiie (1 Kakoro rofa) Ob110 OOJIbIINE BCero myOmuKaruii?
mapt 2016

mapt 2015

arnpens 2015

anpens 2016

AR A

2. [Ipoananu3upyiite MyOJUKaIllUN B MECSIIE U3 MIPEIBIAYIIEro BOIpoca


https://drive.google.com/file/d/1nV2qV9otN3LnVSDqy95hvpJdb6aWtATk/view

BriOepure oMH WM HECKOJIBKO BaAPHAHTOB:

1. OnuH WM HECKOJBKO JTHEH CHIIBHO BBIICISIOTCS U3 00IIel KapTHHBI

2. Ha xabpe Bceraa 60JbIle cTaTeid, 4eM Ha TUKTaiMce

3. ITo cy66oTam Ha TuKTaiiMc U Ha xabpaxaOp MyOJMKYIOT IPUMEPHO OJUHAKOBOE
YUCIO cTaTen

4. [onckaszku: mocTpoiTe rpaduK 3aBUCUMOCTH 4YHCIa NyONUKauil OT JHS;

UCIIOJNIB3YITE TapaMeTp hue; He 3aMOpayMBalTECh CHJIBHO C OTBETAMH M HE HINUTE CKPBITOIO
CMBICTIA :)

3. Korpa sydmie Bcero myoJauKoBaTh CTaTbio?

1. Bosnblie Bcero npocMoTpoB HaOUPAIOT CTaThbU, OIYOJIMKOBaHHbIE B 12 4acoB JHS

2. VY ony6nmkoBaHHBIX B 10 yTpa mOcTOB O0bIIIE BCEr0 KOMMEHTapUEB

3. Bosblie Bcero npocMoTpoB HaOUPAKOT CTaThU, ONYOJIMKOBAaHHbBIE B 6 4AaCOB yTpa

4. MakcumanbHOE 4YMCIO KOMMEHTapueB Ha TuKTaiiMmce HaOpaia CTaThd,
onyOiIMKoBaHHas B 9 yacoB Beuepa

S. Ha xa0pe nHeBHBbIE cTaThbl KOMMEHTHUPYIOT Yallle, Y4eM BEUEpHUE

4. Koro u3 Ton-20 aBTOpOB Yalile BCETr0 MUHYCYIOT?
1. @Mordatyj

2. @Mithgol

3. @alizar

4. @ilyad2

5. CpaBuuTe cy0OOTHI U TIOHEICIIEHUKHY|

[IpaBna 1, yTO IO CyOOOTAM aBTOPHI MUIIIYT B OCHOBHOM JHEM, a 110 TIOHEICTbHUKAM —
B OCHOBHOM Be4YepoM?

1. [IpaBna

2. Hemnpasna

Jlnst mpooiokenust ckavaiite ganHbie u3 penosutopus UCI Adult u oTBeThTe Ha
CJIEYIOIINE BOIIPOCHI

6. CKOJIbKO MYXYHH U JKEHIIUH (MPU3HAK SeX) MpeJICTaBICHO B 3TOM Habope
MAHHBIX?

# Baw ko0 u omeem 30ecb

7. KakoB cpennuii Bo3pacTt (pu3Hak age) xeHuuH?
# Baw ko0 u omeem 30ecb

8. KakoBa nons rpaxnan ['epmanuu (mpu3Hak native-country)?
# Baw k00 u omeem 30ecb

9. KakoBsI cpeiHIe 3HAUECHUS M CPETHEKBAApAaTHIHBIE OTKIOHEHHSI BO3pacTa TeX,
kTo nosydaet 6osee SOK B roj (mpusHak salary) u tex, kro nmonyyaet meree SOK B roa?

# Baw ko0 u omeem 30ecb

10.  IlpaBma au, 4ToO JHOAM, KOTOpPBIE MOMy4aroT 6ombine S0k, UMEIOT Kak MUHUMYM
BhICIIee oOpasoBanue? (mpusHak education — Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters wm Doctorate)

# Baw k00 u omeem 30ech


https://archive.ics.uci.edu/ml/datasets/Adult

11.  BsiBeauTe CTaTUCTUKY BO3pacTa AJs KaXa0M packl (IpU3HAK IaCe) U KaXKIaoro
noja. Mcone3yiite groupby u describe. Haiigure Takum 00pa3oM MakKCHMaabHBINA BO3PACT
MyX4HH pacsl Amer-Indian-Eskimo.

# Baw k00 u omeem 30ech

12.  Cpenu xoro 6ombiie 1075 3apadareiBaronux MHOro (>50K): cpenn sxeHaThIX WiH
XOJIOCTBIX MY>K4MH (mpu3Hak marital-status)? Xenarsivu cuntaem Tex, y koro marital-
status maunnaercs ¢ Married (Married-civ-spouse, Married-spouse-absent niu Married-AF-
Spouse), OCTaJIbHBIX CYMTAEM XOJOCTHIMHU.

# Baw ko0 u omeem 30ecb

13.  Kakoe MakcMMaJIbHOE YHCJIO YaCOB YEJIOBEK paboTaeT B Hemelto (mpu3Hak hours-
per-week)? CkoJibKO JIr0/Ieii paboTar0T TaKOe KOJIMYECTBO YAaCOB M KAKOB CPEIH HUX MPOICHT
3apalaThIBAOLIUX MHOTO?

# Baw ko0 u omeem 30ecb

14.  Tlocuwmraiite cpeanee BpeMs padotsl (hours-per-week) 3apabaTbIBarOInX Majio u
mHoro (salary) ms kaxmoii ctpansl (native-country).
# Baw k00 u omeem 30ech

Pacuemno-zpaguueckoe 3adanue na memy: «Memoo 2naenvix komnonenm (PCA),
K1acmepuzayusny

Msl Oyzmem paboTtath ¢ HaboOpoMm JIaHHBIX Samsung Human Activity Recognition.
CkauaiiTe naHHble 0TCI0/1a. JIaHHBIE TIOCTYNAIOT C AKCEIEPOMETPOB UM IT'MPOCKOIIOB MOOMIIbHBIX
tenedonoB Samsung Galaxy S3 (moapobnee npo npusHaku — 1o cceuike Ha UCI Boime), Takxke
M3BECTECH BU/I AKTUBHOCTH YEJIOBEKA C TeJIe()OHOM B KApMaHE — XOJIUJI JIX OH, CTOSLI, JIEXKAJ, CHIEI
WM 1IEJT BBEPX/BHU3 O JIECTHHUIIE.

Brauaiie MBI mpeacTaBEM, UYTO BHJ AKTHBHOCTH HaM HEWU3BECTHEH, W IMONpPoOyeM
KJIaCTepU30BaTh JOJIEHl MPOCTO HAa OCHOBE MMEIOIIMXCS MPHU3HAKOB. 3aTeM pelInM 3aaady
ornpezesieHus Buaa (pU3NIeckoll akTHBHOCTH UMEHHO KakK 3a71aqy Ki1accu(HUKaIim.

3amoxHUTE KOJ B KJIeTKax (Tae HamucaHo "Barn ko 3/1eck") M OTBEThTE Ha BOMIPOCHI.

[ToxroToBUTENBHBIN 3TaN (3arpy3Ka OUOINOTEK U CTUIIEH)
import numpy as np
import pandas as pd
import seaborn as sns

from tgdm import tgdm notebook

smatplotlib inline
from matplotlib import pyplot as plt

plt.style.use (['seaborn-darkgrid'])
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


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

from sklearn.preprocessing import StandardScaler

from sklearn.svm import LinearSVC

RANDOM STATE = 17

X train = np.loadtxt("../../data/samsung HAR/samsung train.txt")

y _train = np.loadtxt("../../data/samsung HAR/samsung train labels.txt") .astyp
e (int)

X test = np.loadtxt("../../data/samsung HAR/samsung test.txt")

y test = np.loadtxt("../../data/samsung HAR/samsung test labels.txt") .astype (
int)

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

JIuist KiTacTepu3alii HaM He HY’KEH BEKTOp OTBETOB, IOATOMY OyeM paboTtarh ¢ 00beIMHEHHEM
oOyuaroiieii u TecToBoi BeIOOpok. O0beauauTe X_train ¢ X _test, ay train —cy_test.

# Bam kom 3IeCh

X =

y =

OHpe,I[CJ'H/IM YHUCJIO YHUKAJIbHBIX 3HAYEHUI METOK IISJICBOI'O KJIaccCa.

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

n classes = np.unique(y) .size

array([1,

OtMacmTabupyiiTe BEIOOPKY ¢ moMoiibio StandardScaler ¢ mapamerpaMu 1o yMoJ4aHHo.

# Bam koI 3IecCh

scaler =

X scaled =

[Tormxaem pazmepHOCTh ¢ momouplo PCA, 0CTaBiIsAs CTONBKO KOMIIOHEHT, CKOJIBKO HYKHO JUISI
TOr0, YTOOBI OOBSACHUTH Kak MUHUMYM 90% naucrnepcuu HMCXOTHBIX (OTMacHITA0MPOBAHHBIX)
naHHbIX. Mcnonw3yiTe OTMaclITaOMpOBaHHYIO BbIOOpKY U 3adukcupyiTe random_state
(xonctanta RANDOM_STATE).

# Bam kom 3IecCh
pca =

X pca =

Bonpoc 1:
Kakoe MuHUManbHOE YKCII0 TJIABHBIX KOMIIOHEHT HY>KHO BBIJEIUTD, YTOOBI 00BACHUTH 90%
JUCTIEPCUN UCXOJHBIX (OTMACIITAOMPOBAHHBIX) JAHHBIX?

# Bam kom 3IecCh

BapuvaHTbl:
e 56
e 65
e 66
e 193



Bonpoc 2:
CKOJIBKO MIPOILIEHTOB TUCTIEPCHH MTPUXOANTCS Ha MEPBYIO TIaBHYIO KOMIIOHEHTY? OKpYTIHTE 110
HCJIBIX NPOLUCHTOB.

Bapuantbi:
e 45
e 51
e 56
e 61

# Bam kom 3I1ech
BusyanusupyiiTe 1aHHBIC B POCKIIUU HA MTEPBBIC JABE I1aBHBIC KOMIIOHEHTHI.

# Bam koxg 3Iech

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

Bonpoc 3:
Ecnu Bce momy4niiochk npaBuiibHO, BBl yBHIUTE CKOIBKO-TO KJIACTEPOB, MOYTH HJICATIHHO
OTACJICHHBIX APYT OT ApyTa. Kaxkwue BUAbI aKTUBHOCTH BXOJAT B 3TU KJIaCTCpI)I?

OTtBer:

e | kymacrep: Bce 6 akTUBHOCTEH

e 2 xyacrtepa: (xo/1b0a, MOABEM BBEPX I10 JIECTHUIIE, CITYCK T10 JIECTHUILIE) U (CUACHHUE,
CTOSIHUE, JIS)KAHUE)

e 3 kyacrepa: (xonb0a), (MOaBEM BBEPX MO JECTHHUIIE, CITYCK IO JIECTHHIIE) U (CUICHHE,
CTOSIHUE, JIS)KAHUE)

e 6 KJacTepoB

Crenaiite kactepu3anuio JaHHbIX MeToioM KMeans, o6yurB Mo/ielb Ha JaHHBIX CO
cHIkeHHOM 3a cueT PCA pa3mepHOCThIO. B JaHHOM ciiydae Mbl [TO/ICKaKeM, YTO HYKHO UCKATh
UMEHHO 6 KJIacTepoB, HO B OOIIEM cllyyae Mbl He OyJ1eM 3HaTbh, CKOJIBKO KJIaCTEPOB HAJ0 HCKATh.

ITapameTpsl:

e n_clusters = n_classes (41MCno yHUKanbHbIX METOK LIEfeBOro Knacca)
e n_init=100
e random_state = RANDOM_STATE (gns BocnponsBogMMoCTu pesynbrarta)

OcranbHbIC napaMeTpbl CO 3HAUYCHUAMU 110 YMOJYAHUIO.

# Bam koIn 3r4echk
BmyanmnpyﬁTe JAaHHBIC B HpO@KHI/II/I Ha HepBI)Ie JBE I''IaBHBIC KOMIIOHCHTHEI. PaCKpaCI)TC TOYKHU
B COOTBCTCTBUU C NOJTYYCHHBIMH MCTKaMH KJIACTCPOB.

# Bam ko1 3HeCh

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

ITocMOTpUTE HAa COOTBETCTBUE MEXKIAY METKAMU KJIACTEPOB U UCXOJAHBIMU METKAMH KJIACCOB U Ha
TO, KaKue BUbI aKkTUBHOCTEN anroputm KMeans myraer.

tab = pd.crosstab(y, cluster labels, margins=True)
tab.index = ['xonmp6a', 'mombeM BBepx IO JiecTHule',
'cnyck no JgiectHuue', 'cumenwme', 'crosuHme', 'jexarnume', 'Bce']

tab.columns = ['cluster' + str(i + 1) for i in range(6)] + ['Bce'l]



tab

Buaum, uto kaxxaomy kiaccy (T.€. KaXJ0l akTUBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIACTEPOB.
I[aBaﬁTe INOCMOTPHUM Ha MAKCUMAJIBHYIO IOOJIIO 00BLEKTOB B KJIaCCC, OTHCCCHHBIX K KaKOMY-TO
OJTHOMY KJlacTepy. DTO OyAeT MpOCTOM METPUKOH, XapaKTepu3yIoIel, HACKOJIBKO JIETKO KiIacc
OTACIIACTCA OT APYIUX IIPH KIACTECPpU3alluN.

[Tpumep: ecnu i kiacca "ciyck mo jiectHuie", B KoropoMm 1406 00bEeKTOB, pacipeieicHue
KJIACTEPOB TaKOE:

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

To Takas noss oynet 900 / 1406 == 0.64.

Bomnpoc 4:
Kaxo# BuJ akTUBHOCTH OTAEIIUIICS OT OCTAJIbHBIX JIYYILIE BCETO B TEPMUHAX IPOCTON METPHUKH,
OTHMCAHHOM BBILIE?

OtBer:

e Xxonnba

e CTOSHHE

e  CIYCK IT0 JICCTHHIIC

e IIEPEYMCIICHHBIE BAPHAHTHI HE MOAXOIAT

Buano, uto kMeans He 0ueHb XOPOIIIO OTAUYAET TOIBKO aKTUBHOCTH JPYT OT Apyra. Mcnons3yiiTe
METO/ JIOKTS, YTOOBI BHIOpATh ONTHMAJIbHOE KOJIMYECTBO KiacTepoB. [lapamerpsl anroputMa u
JIAHHBIC MCIIOJIB3YEeM T€ XK€, UTO paHbllie, MeHsieM ToJIbko N_clusters.

# Bam kopg 34ech

inertia = []

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

#
Bonpoc S:
Kakoe Koa1uecTBO K1acTepoB ONTUMAIbHO BBIOPATh, COTIIACHO METOAY JIOKTS?

OTBer:

]
A WN P

[TorrpoGyem ere oArH METOT KJIACTEPU3AINH, KOTOPBIA OMUCHIBAJICS B CTAaThE —
arJIoMepaTUBHYIO KJIaCTEPU3ALIHIO.

ag = AgglomerativeClustering(n_ clusters=n_classes,
linkage="ward') .fit (X pca)

[TocumnTaiite Adjusted Rand Index (sklearn.metrics) st monmyunBierocst pa3ouenus Ha

kiacrepsl u st KMeans ¢ mapamerpamu u3 3aaHus K 4 BOIpocCy.

# Bam kom 3IecCh



Bonpoc 6:
OTMeTbTe BCe BEpHBIC YTBEPKACHHUS.

Bapuanrer:

e Cornacuo ARI, KMeans cripaBuiics ¢ KiacTepu3anuei xyxe, yem Agglomerative
Clustering

e JInsa ARI He umeeT 3HaueHUs KaKM€ UMEHHO METKH IIPUCBOEHBI KlacTepam, UMEeT
3Ha4Y€HUEe TOJIKO pa30reHne 00bEKTOB Ha KIIacTephl

o B ciyuae cnyuaitnoro paz6ouenus Ha kinactepsl ARI Oyner 6;1M30K K HyIHO

MOo’KHO 3aMETHUTb, YTO 33J]a4a HE OYEHb XOPOIIO PelIaeTCs HMEHHO KakK 3ajjauya KJIacTepU3alllii,
€CJI BBIIETISITh HECKOJIBKO KiacTepoB (> 2). JlaBaiiTe Tenepb pemuM 3a1avy KiaccupuKanuy,
BCIIOMHUB, YTO JIaHHBIE Y HAC PA3MEUCHBI.

Jst kinaccuuKaluy UCIOIb3YHTe METO/] OIIOPHBIX BekTopoB — Kiacc Sklearn.svm.LinearSVC.

Hacrpoiite ms LinearSVC runepnapamerp C ¢ momorsto GridSearchCV.

e OOyunute HOBBIN StandardScaler Ha oOyuarorieii BEIOOpKE (CO BCEMHU HCXOTHBIMHU
NPU3HAKAMH ), IPMUCHATE MAaCIITAOMPOBAHUE K TECTOBOM BBIOOPKE
e B GridSearchCV ykaxwure cv=3.

# Bam koI 3OecChb

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE)
svc_params = {'C': [0.001, 0.01, 0.1, 1, 101}
# Bam koI 31eCh

best svc =

# Bam koIn 3I4echk

Bomnpoc 7
Kakoe 3nauenue runepmnapamerpa C Ob1JI0 BEIOPAHO TYYIIMM MO UTOTaM KPOCC-BalTUIAINK?
OtBeT:

« 0.001

e 0.01

« 0.1

o 1

e« 10

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

tab.index = ['xomp6a', 'mombeM BBepx IO JiecTHule', 'coyck o JiecTHule',
'cunenue', 'crosgHue', 'J;exanwume', 'Bce']
tab.columns = tab.index

tab



Bonpoc 8:
Kaxkoii Bug aktuBHOCTH SVM onpenenser Xyxe Bcero B TepMuHax TouHOCTU? [1oHOTHI?

OTtBer:

e TI0 TOYHOCTH — TIOJITHEM BBEPX IO JIECTHHUIIEC, IO TIOJTHOTE — JIC)KAHHE
e [0 TOYHOCTH — JIEKAHUE, IO MOJIHOTE — CHIECHUE

e II0 TOYHOCTH — X004, 110 MOJIHOTE — X0160a

e [0 TOYHOCTH — CTOSIHHE, IO IIOJHOTE — CHAECHHUE

Hakoner, npoaenaiTe To e caMmoe, 4To B 7 BoIpoce, Toinbko g1o0aBuB PCA.

e Ucnounp3yiite BIOOpKH X train scaled m X test scaled

e OOyuute ToT )¢ PCA, 4TO panblie, Ha OTMacIIabupoBaHHOK 00y4JaroIIeii BEIOOPKE,
MPUMEHHUTE IPe0Opa3oBaHue K TECTOBOM

e Hacrpoiite runepnapamerp C Ha kpocc-Banuaanuu mno odyyvaromeid Beioopke ¢ PCA-
npeoOpa3oBanueM. Bl 3aMeTnTe, HACKOIBKO 3TO MPOXOIUT OBICTPEE, YEM PaHBbIIIE.

Bonpoc 9:

KakoBa pa3HOCTh MEXy JIy4IIUM Ka4eCTBOM (I0JIeH BEPHBIX OTBETOB) Ha KPOCC-BAIUAAIINH B
cirydae Bcex 561 MCXOTHBIX MPU3HAKOB M BO BTOPOM ClTydae, KOTJa IPUMEHSIICSI METO/I TIIaBHBIX
KOMIOHEHT? OKpYTIUTe A0 LEJbIX MPOLEHTOB.

Bapuanrer:

e KauecTBO 0iHAaKoOBOE

e 2%

e 4%

e 10%

o 20%
Bonpoc 10:

Bri6epuTe Bce BepHbIE YTBEPKICHUS:

Bapuanrsbr:

e MeTo/ I71aBHBIX KOMIIOHEHT B JAHHOM CJIy4ae MO3BOJIUI YMEHBIIUTH BPEMs OO yUEeHHSI
MOJIEJIH, TIPH 3TOM Ka4yeCTBO (J0JIs1 BEPHBIX OTBETOB HA KPOCC-BAIUJIAIINN ) OYEHb
nocrpazano, 6osee uem Ha 10%

e PCA MOXHO UCTIOJIB30BaTh JJISI BU3yaJIM3allMU JAHHBIX, OJTHAKO JIJIS OTOU 3aJ1a4 €CTh U
nyduie noaxoasimue Meroasl, Hapumep, tSNE. 3ato PCA nmeer MeHbI1y10
BBIYHUCIIUTEIBHYIO CJIO)KHOCTD

e PCA ctpout nuHeiiHbple KOMOWHAIIMY UCXOIHBIX TPU3HAKOB, U B HEKOTOPHIX 3a7a4ax
OHH MOTYT IJIOXO HHTEPIPETHPOBATHCS YETIOBEKOM

3a4yeTHO-IK3aMeHAIIMOHHbIE MATEPHAJIBI IJI51 IPOMEKYTOUHOM aTTecTAlUH (3a4eT)

Wcrounnku XxpaneHus 1aHHbIX B ceTn MATepHeT. Knaccudukanms 1aHHbIX.
OcHOBHBIE TIOJIX0/1b1 00paOOTKH JaHHBIX.

COop naHHBIX U3 COMMATBHBIX CETEH.

API mpotokon nns VK, LinkedIn

API npotokon nns Tsurrep.

asrwONE



6. API mpoTokoisl 1yisi PUHAHCOBBIX JAHHBIX.
7. API donnooro peiaka Finnhub Stock
8. bubimoreka ananu3za naHHsix NumPy
9. bubnuoreka Pandas.
10. OcHoBHBIE TOHATUS MAMIMHHOTO OO0y4YeHHs. (OCHOBHbIE TIOCTAHOBKM 3a/ad.
[TpuMmepsl NpUKIAIHBIX 3a7ay.
11. Merpuueckue MeTOIbl  KiIaccHPuKamuu. METpUKH KauecTBa  aJrOpUTMOB
KJIacCU(UKALMU U PETPECCHUM.
12. JIuneiiHple METOIBI KIIAaCCU(DUKALIMU M perpeccuu: GyHKIMOHAIBI Ka4eCTBa, METO b
HACTPOMKH, 0COOEHHOCTH IPUMEHEHHUS.
13. OnennBanue kauecTBa anropuTMoB. OTI0XKeHHas: BEIOOpKaA, ee HepocTaTku. OueHka
HOJIHOTO CKOJIb3s11ero KoHTpois. Kpocc-Bannaanuus. Leave-one-out.
14. JlepeBbs perieHuit. MeTo1bl TOCTPOCHUS ACPEBHEB.
15. Ciyuaiinsblii jiec, ero 0COOCHHOCTH.
16. I'panueHTHBIH OYCTHHT, €r0 OCOOCHHOCTHU MPU UCTOIH30BAHUH JIEPEBHEB B KAUECTBE
0a30BbIX AJITOPUTMOB.
17. Buzyanu3zanus nadopmanmn. bubnuorexkn Matplotlib u SeaBorn.
18. ABTOMaTH3UpOBaHHBIH cOOp MHGOpMaLUU ¢ caliTOB. TeXHUYECKH apCUHT caifTa.
19. O6yuenue 6e3 yunrens. Metoas! moHmkeHus pazmepHocta. PCA.
20. O6yuenue G6e3 yuurens. Knacrepuszanus.
21. Ba6-ananutuka: Google Analytics, SIuaexc.Merpuka.
Kpurtepuu oneHnBaHus pe3yJbTaToB 00y4eHUs!
Kpurtepuu onieHuBaHus pe3yJibTaTOB 00yYeHUs!
OueHka Kputepun olleHMBaHMS 1O 3a4€Ty
Bbicokuii  ypoBEHb (CTYIEHT, OCBOMBLIMI 3HaHUS, YMEHUS,
KOMITIETCHIIUU M TEOpETUYECKUI MaTepurall 0e3 mpoOesoB; BbINOJIHUBLIMN
BCEe 3aJaHUsA, MPEIyCMOTPEHHBIE y4EOHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; MPAaKTUYECKHE HaBBIKU NMPO(ecCHOHAIBHOTO
MPUMEHEHHUSI OCBOCHHBIX 3HAHUM C(HOPMUPOBAHBI).
CpenHuil ypoBeHb (CTYIEHT, MPAKTHUYECKH MOJHOCTHIO OCBOWBIIMH
BHAHWSI, yMEHUS, KOMIIETCHIIUHN U TEOPETUIECKUN MaTepua, yaeOHbIe
3a4YTEHO
BaJaHNsl HE OLEHEHbl MaKCHUMAaJbHBIM YHCIOM OajioB, B OCHOBHOM
cOpMHPOBaAI MPAKTHUECKUE HABBIKH).
[ToporoBeiii ypoBeHb (CTYIEHT, YaCTMYHO C MpoOeTaMu OCBOMBIIUMN
BHAHWSI, yMEHUS, KOMIIETCHIIUN U TEOPETHYECKUI MaTepuall, MHOTHE
yaeOHble 3a/aHusl J1M00 HE BBINOJHWI, JTUOO OHM OLIEHEHbl YHCIIOM
0aITOB OJIM3KUM K MUHUMAITbHOMY, HEKOTOPBIE IPAKTUYECKHE HABBIKH
He c(hOPMUPOBAHBI).
MuHMMaNbHBIM ypOBEHb (CTYIEHT, HE OCBOMBIIMM 3HAaHUS, YMEHUS,
HE 3a4TEHO KOMIIETEHIIMM M TEOPETUYECKUN Marepualn, ydeOHble 3a/laHus He
BBITTOJTHIII, IIPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHEI).

OHCHO'—IHBI@ cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbi BBI6I/IpaIOTC${ C YUYCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-ICCKI/IX 0COOEHHOCTEH.

—Ipu HCO6XO,Z[I/IMOCTI/I HWHBAJIMJaM U JIMIaM C OTpaHUYCHHBIMU BO3MOKXHOCTAMU 3JOPOBbA
MpeaoCTaBIACTCA JOITOJTHUTECIBHOC BPEMA IJIA ITIOATOTOBKHU OTBETA HA 9K3aMCHE,

— IIpU MPOBCACHUU MMPOLUCAYPhI OUCHHUBAHUA PC3YJILTATOB OGy‘IeHI/Iﬂ HHBAJIKMJIO0B U JIHII C
OIrpaHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHUE TCXHUUYCCKUX
CpeacTsB, HCO6XOI[I/IMBIX UM B CBA3U C UX MHIUBUAYAJIbHBIMA OCOGCHHOCTHMI/I;




— IIpU HEOOXOAMMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAINAOB TMPOIEIypa OLEHUBAHUS pPE3YyNbTaTOB OOYYeHHS IO JAWUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHsS] MHBAJIHMJIOB U JIHIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. llepeyeHb y4eOHOM JIUTEPATYPbI, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ul

5.1. YueOnas auteparypa

1. AHanu3 JaHHBIX . YYeOHMK Ul akajeMudeckoro OakaitaBpuara / B. C. MxutapsH [u
ap.] ; moxn penakuuei B. C. Mxurapsina. — Mocksa : U3natenscTBo FOpaiit, 2018. — 490 ¢. —
(BPakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekcr : anexrponnsiii // DBC
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/412967

2. [Tnaronos, A. B. MamunHoe o0y4eHue : yueOHoe nocobue s By308 / A. B. [lnaToHoB.
— Mocksa : U3gatenbctBo FOpaiit, 2022. — 85 ¢. — (Bricmee oopa3oBanue). — ISBN 978-5-
534-15561-7. — Texkct : anekTponnsiii // O6pa3oBarenbHas miardopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/508804 (mara o6pamenus: 03.07.2022).

3. Mupkus, 5. . BBenenue B aHaJTU3 JaHHBIX : yueOHUK 1 mpakTuKyM / b. I'. Mupkun. —
Mocksa : MzgarensctBO IOpaiit, 2022. — 174 c. — (Bsicimee obpazoBanue). — ISBN 978-5-
9916-5009-0. — Teker : amekTpoHHBIH // OOpa3oBarenbHas miatdopma FOpaiit [cait]. —
URL: https://urait.ru/bcode/469306 (nata oopamenwus: 03.07.2022).

5.2. Ilepuoanyeckasi JuTepaTypa

Vkasvisaromess  newamuvie  nepuoouueckue uzoamus uz  «llepeunss newamuoix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvie nepuodureckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BePCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyor'y:

1. Bassl mannbix komnanuu «Ver Beroy http://dlib.eastview.com

2. Dnextponnas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMaI[I/IOHHbIe CIIPpaBOYHbIC CUCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):

1. OBC «FOPAWT» https://urait.ru/

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

3. BBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com


https://urait.ru/bcode/412967
https://urait.ru/bcode/469306
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/

IIpodeccnonanbHbie 0a3bl JTaAHHBIX:

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

2. ScienceDirect www.sciencedirect.com

3. XKypnans! m3narennsctsa Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexktponHas 6ubanoreka (HOB) http://www.elibrary.ru/

5. IlonHOTEKCTOBBIE apXUBBI BENYIIMX 3allaJHbIX HAYYHBIX JXypHanoB Ha Poccuiickoii
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru

6. HarmonanpHast »yeKTpoHHAss OuOMMOTeKa (MOCTYn K DJIEKTPOHHOW OMOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/

7. Tlpesunenrckas oubnmmuorexka um. b.H. Expumna https://www.prlib.ru/

8. Dnekrponnas koymeknus Okchopackoro Poccutickoro ®onna

https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

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

13. zbMath https://zbmath.org/

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

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

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

17. YuuBepcuterckas unpopmaironnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CHCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHas mpaBoBasi cCTeMa (JOCTYII MO JIOKAJbHOU CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl ¢cBOGOIHOTO J0CTYNA:

1. AmepukaHckas mateHTHast 6a3a ganubix http://www.uspto.gov/patft/

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

3. MuHucTepcTBO Haykd M Bblcmiero oOpasoBanusi Poccuiickoit  ®expepauun
https://www.minobrnauki.gov.ru/;

4. ®denepanbhblii moptan "Poccuiickoe odpaszosanue" http://www.edu.ru/;

5. Undopmannonnas cuctema "EnuHoe OKHO 1OCTyma K 00pa3oBaTesIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunast  xomtekums nudpoBbIX  oOpasoBarenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

7. Ilpoektr T'ocynapcTBeHHOro HWHCTUTyTa pycckoro s3pika umeHn A.C. Ilymkuna
"O6pasoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(popMaimoHHsli moprain "Pycckuit si3pik" http://gramota.ru/;

9. Cayx0ba TeMaTHUECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

10. Cnosapu u sunukiaoneanu http://dic.academic.ru/;
11. OopazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;
12. 3akonomnpoekt "OO oOpazoBanuu B Poccwuiickoit ®enepanuu". Bompocer u

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

CoOcTBeHHBIC JJICKTPOHHBIC oOOpa3oBaTelbHble M HMH(pOPMAIMOHHBIE pecypChl
KyoI'Y:

1. DnekTpoHHBIN Karajor Hayunoii Ooubnmoreku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web



2. DJeKTpOHHas oubnmoreka TPYAOB Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena moaynbHOTO quHaMuueckoro ooyuenus http://moodle.kubsu.ru

4, baza y4yeOHBIX IUIAHOB, Y4Y€OHO-METOJMYECKHX KOMIIJICKCOB,
koHpepenmmii http://mschool.kubsu.ru/

5. bubmmoreka nH()OpPMAITMOHHBIX pecypcoB
obpasoBatenbHbIX TexHosorui http://mschool.kubsu.ru;

6. Dnexrponnsiii apxus qokymeHToB KyoI'Y http://docspace.kubsu.ru/

7. DnexkTpoHHBIE OOpa3oBaTeNbHBIE pecypchl Kadeapbl MHGOOPMAIMOHHBIX CHCTEM U
TexHoJyioruil B oopazoBanuu Kyol'Y u nayano-meroandeckoro xxypraana "IIIKOJIBHBIE 'O /IbI"

http://icdau.kubsu.ru/

YYEHBIX

nyonukanuii - u

Kadeapsl uH(}OpMaAITMOHHBIX

6. MeToanyeckue yKazaHus JJ1s1 00y4al0IMXCs 10 0CBOEHUIO THCIMIIIMHBI (MOLYJIsl)

CamocrosrenbHass pabdoTa CTYAEHTOB SBISETCS HEOThEMJIEMOM YacThlO Ipolecca
HNOJATOTOBKU. JIMCIMIUIMHY pPEKOMEHAYeTCs H3ydaThb IyTEM CHUCTEeMAaTH4eCKOH MpopadoTKu
JEKIMOHHOTO MaTepuaya, CaMOCTOATENBbHOM NpPOpabOTKH pPEKOMEHAYEMOH JIMTeparyphl,
PYKOBOJACTB M METOJMYECKUX YKa3aHUW K BBINOJIHEHHUIO MpaKkTUYecKuX 3aHatuid. llens
CaMOCTOSITENIbHOW padoThl — pacUIMpeHHe Kpyrozopa U yriyOleHue 3HaHMM B obiactu
(MHAHCOBOI'O UHCTPYMEHTAPHUSI.

KoHTponb 3a BBINOJIHEHHEM CaMOCTOATENBHOM padOThl MPOBOAUTCA IpPH HU3YYEHUHU
Ka)KJO0W TEMbI IUCHUIUIMHBI HA CEMUHAPCKUX 3aHATUSAX. DTO TEKYILIUN ONIPOC, TECTOBBIE 3aJaHuS,
KOHTpOJIbHas padoTa.

B dackl, oTBeneHHBIE IJISI CaMOCTOSITENIBHOM pabOThl, CTYAEHTHI IOJl PYKOBOJICTBOM
npernojiaBaTess 00s3aHbl BBINOIHATh HHAUBUYalIbHbIE IPAKTHUECKUE 3a1aHuUs, TOTyYEeHHbIC Ha
IPAKTUYECKUX 3aHATHSAX. [Ipu BBINOJIHEHUMM OTUX 3aJaHUM HEOoOXOJUMO HCHOJIb30BaTh
TEOPETUYECKUI MaTepuall, JellaTh CChUIKM Ha COOTBETCTBYIOIIME (OPMYIbI, IPOBEPSTH
BBIIIOJTHUMOCTb IIPEANOCHUIOK, HEOOXOJUMBIX /ISl IPUMEHEHUS TOr0 WM HHOTO METOAA.

B ocBoeHHMH IUCHMITIMHBI MHBIWJAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy INpernojaBaTesieM W O00y4arollMMCA WHBAJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. MaTrepuajibHO-TEXHUYECKO€E oDecrieyeHne 1o AUCHUIIHHE (MOAYJII0)

ITo Bcem BuaaM y4yeOHOHW MAEATENBHOCTH B pPaMKax TUCHUIUIMHBI HCIOJb3YIOTCS
ayUTOpUH, KaOUHETHl U J1abOopaTOPUH, OCHAILEHHbIE HEOOXOIUMBIM CHEUAIN3UPOBAHHBIM U
71a00paTOpPHBIM 000PYIOBAaHUEM.

HaumeHoBaHue crienagbHbIX
MOMEILEHU N

OCHAIIEHHOCTD CIIEIAAIHLHBIX
MMOMENIEHU N

IlepeueHb JMIEH3MOHHOTO
MPOrPaMMHOTO OOeCTIeueHus

YueOHbIe ayIUTOpHUN IS
MPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIIA

Meb6enb: yueOHast mebernn
TexHUYECKUE CPeICTBA O0YUCHHS:
9KpaH, MPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

VueOHble IS
TIPOBEACHUS 3aHATUN
CEMHHApCKOro TUMa, IPYNIOBBIX U
WHIUBUAYAIbHBIX  KOHCYJbTALUMH,
TEKYILEro KOHTPOJISt u
MIPOMEKYTOUYHOH aTTecTaluu

ayIUTOpHN

Mebenb: yaeOHast mebernn
TexHUYECKHE CPEACTBA OO YUCHUS:
9KpaH, MPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

VYueOHble ayJTUTOPHH JUIS
MIPOBEJICHUS TA00PAaTOPHBIX PAdOT

Meobenb: yuebHas MeOenb
TexHudeckue cpencTsa 00yUeHUS:
9KpaH, MPOCKTOP, KOMIBIOTEPHI,
HOYTOYKH

O6opynoBaHue:
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JlabopaTopust HHGOPMAITMOHHBIX U
yrpasisomux cucteM 201 H
JlaGopatopust 5KOHOMHUYECKOI
napopmatuku 202H

JlaGopatopust ynpaBiieHUS B
TEXHHYECKNX cuctemMax 207H

Jlabopatopust OpraHU3aIMOHHO-
TEXHOJIOTHIECKOTO 00ecTIeueHHS
TOPrOBOW Y MapKETHUHTOBOM
nesrensHocTH 201 A

Jlaboparopust 3KOHOMHKH H
ynpasiyienus 212H

JlaGopatopust 6e30macHOCTH
xkuzHeaesTensaoct 105A

I[IK, TepmuHanbHblE  CTaHLHH,
Ycunurenb aBTOHOMHBIHN
OecripoBOTHON

TuIoBOH KOMIUIEKT y4eOHOTO
obopynoBanus "Teopus
aBTOMAaTUYECKOI0 yIpaBiIeHus",
IIpe3eHTanuu u niaakaTsl
Ycunurenb aBTOHOMHBIN
0ecrnpoBOJIHOI ¢ MHUKPO(OHOM

[Tanens MHTEpaKTHBHAS,
Kondepenn-cucrema, Muxmrep-
ycunutens, IlogaButens
aKyCTHYECKOH 00paTHOU CBSI3H,
HacrtenHblil TpOMKOTOBOPUTEID,
Pangnocucrema, MukpodoH Ha
rudkoM nepxarerne, Monoomok HP,
JoxymenT-kamepa, becipoBogHas
Touka focrymna, Cucrema
Buaecooroopaxenus, KK nanens,
Cruurep, MynsTumenuitHas
TpuOyHa nekrop, Cucrema
BueoKOH(epeHIIcBA3H, [1makaTs

[Ipe3enTanyu u naaxarel,
MHoTro ¢ yHKITHOHATHHBIH
podeCCHOHANBHBIN BUAEO
JETEKTOp OAHKHOT M LICHHBIX
Oymar,

Cuerunku 0aHKHOT,
WudpaxpacHslii 1eTeKTop OaHKHOT
U LIEHHBIX Oymar,

YHHUBepCaIbHBIN IETEKTOP OaHKHOT
U LICHHBIX OyMmar,

JleTexTop MoIMHHOCTH OaHKHOT,
SImuK DeHEeKHBIN,

[InaHieTHI UMIIPUHTED,
Yeunurens aBTOHOMHBIN
OecripoBOTHON

Jlaboparopusble creHbl, THUIOBOM
KOMIUIEKT y4eOHOTO
obopynoBanusi, CTeHabI-
TpeHaxepsl, CTeHI-TUTAHIIET,
TpeHaxepHbIi KOMILIEKC 10
MIPUMEHEHHIO TIEPBUYHBIX CPE/ICTB
mokaporymeHus, Komrmekc —
TpeHakep M0 OKa3aHHIO IMEePBOH
JIOBpa4eOHON TIOMOIIH,
PoboTt-Tpenaxep, Komruiekt
mrakaroB, Komruiekt
JIEMOHCTPAIIMOHHBIX TIOCOOUH,
KoMIiekT ayinoBu3yaabHBIX
mmocoouit

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
1C: Ipennpusitue 8

SPSS Statistics

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
1C: IIpennpusitue 8

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

Y4aeOHble ayIUTOpHN JUTS
KypCOBOTO MPOEKTUPOBAHUSI
(BBIIOTTHEHUS KYPCOBBIX paboT)

Mebenb: yaeOHast mebernnb
TexHUYECKHE CPEICTBA OOYUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




Jlst

CaMOCTOSTEILHONU

paboTel  oOydwaromuxcs

PETYCMOTPEHBI

TMOMEIIICHNS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOJKITIOYCHUS K ceTu «VHTepHeT» M o0ecreueHrneM JOCTyla B AJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaunmeHoBaHHE TOMEIIEHUN 19
CaMOCTOSATEIFHOU pabOTHI
00yJaroIuXcs

OCHaIllEeHHOCTh MOMEIIECHUH ISt
CaMOCTOSTEIILHOU pabOTHI
0o0y4Jarmuxcs

[lepedeHp TMLIEH3MOHHOTO
MIPOTrPaMMHOT0 00eCIIeYeHNUS

[Momemienne it caMOCTOSATENBHOM
paboTsl 00yJaromuXcs (YUTAIBHBIH
3a1 Hayuno# Oubnmortexu)

Meobernb: yuebHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
MeGesH: KOMIBIOTEPHBIE CTOJIbI
ObopynoBaHue: KOMITBIOTEPHAS
TEXHHKA C MOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHUKaLMOHHON
«HTEpHET» W JOCTymOM B
JNEKTPOHHYIO  UH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KaMepbl, KOMMYHHKaI[HOHHOE
obopyaoBaHue, 0OCCICYHBAOIICE
JA0CTYyl K CE€THU HUHTCPHET
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOC  COCIUHEHUE IO
texaosorud Wi-Fi)

CCTH

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

TTomemieHue a1t caMOCTOSATEIHLHOM
pabotel obydarommxcs (aym.213 A,
218 A)

Meobenb: yuebHas mebenb
Kommnexkr  cnenuann3upoBaHHOU
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHUKallUOHHOHI
«HTepHeT» M OCTyIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHON  OpraHM3aIUH,
BeO-KaMepbl, KOMMYHHMKaI[HOHHOE
obopynoBaHue, OOECIICYHBAOIIEE
JOCTYIl K  CeTH HHTEPHET
(mpoBomHOE COCIITHEHUE u
OeCIpoBOJTHOE  COCOUHEHHE IO
texuoaorun Wi-Fi)

CCTHU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus




