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Pabouas mporpamma aucuuniauuel b1.B.17 Ananu3 Big Data cocrtaBneHa B
COOTBETCTBHHU C (eepaabHbIM rOCYJapCTBEHHBIM 00pa30oBaTEIbHbIM CTaHIAPTOM
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rocyJapCTBEHHbI! YHHUBEPCHUTET MPaBOCYAUA», KAHAUAAT M€1arorH4ecKux Hayk



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Lens ocBoenust aucumininabl Ananm3 Big Data coctout B ¢dopmMupoBaHMH 3HAHHIA,
YMEHUA U HABBIKOB (KOMIIETEHLMH) [0 OJHOMY U3 THPUOPUTETHBIX B COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHUAX HAIMIPABJICHUIO - aHATUTHYECKON 00paboTKe OOJIBIINX JaHHBIX.

1.2 3agaun AUCHMILINHbBI

1. 03HaKOMJICHHE 0aKaJIaBpOB C OCHOBHBIMU MPUHITUIIAMH MAIIMHHOTO O0YUYEHHUS - a
MMEHHO, BHJIaMHU 3aJlad MAIIMHHOTO OOydYeHHs, KJlaccaMH MoJeNel (JIMHEHHbIe, JIOTHYECKHUE,
HEHPOCETEBBIC), METPHUKAMH Ka4eCTBAMH H TI0JIX0JIaMH K IIPEIBApUTEILHON 00pabOTKE TaHHBIX;

2. dopmupoBaHue y 6aKanaBpoB MPAKTUYECKUX HABBIKOB cOOpa, 00pabOTKU JaHHBIX
Y pEIIeHNs COIIMANTbHO-?PKOHOMUUYECKHX 3a/1au aHAJIN3a JITAaHHBIX Ha si3bIke Python;
3. dbopMupoBaHue y 0akamapoB MPEACTABICHUS O TEXHUIECKUX H METOOJIOTHIECKUX

Cpe/CTBaxX aHaIM3a OONBIIMX JAHHBIX, 00CCHEUMBAIOUINX XPAHCHHE W YIpPaBJIEHHE OOBEMOM
JAHHBIX B COTHU TepabalT uim neradaiit, koropeie oObryHble PB/] HEe 103BOISAIOT 3 (heKTUBHO
UCIIOJIb30BATH;

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
Juciummaa b1.B.17 «Anamuz Big Data» oTtHocuTcst Kk 4actu, (GopMuUpyeMoid
y4acTHUKaMU 00pa3oBaTeIbHbIX OTHOIIeHUH biioka 1 "{ucuumnmuasl (Moxynn)" yaeOHOTO M1aHa.
B cootBercTBUM ¢ pabouynM y4eOHBIM IIAHOM JHCHUIUIMHA HM3ydaeTcs Ha 3 Kypce mo ¢opme
oOyuenust. Bug npoMe)xxyTouHOH aTTecTalum. 3K3aMeH.
[lepeuenp npeaIIeCTBYOMUX JUCIUILINH, HEOOXOAUMBIX JUISl €€ U3YUEHUS:
- JluneiiHas anrebpa U aHaJIUTUYECKasi FTEOMETPUS;
- JluckperHast MaTeMaTHKa U MaTeMaTU4ecKas JIOTUKa;
- Data Mining
- IIporpammupoBanue Ha s3pike Python
Ilepeuenp nocneayrooUX IUCLUIUIMH, I KOTOPBIX JaHHAs AMCLHUIUIMHA SBIIAETCS
MPEIIECTBYIOLIEH B COOTBETCTBUH C YU€OHBIM IIIIAHOM:
- TexHonoruueckas (MPOEKTHO-TEXHOJOTHYECKAs) MPaKTHKA.
1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI
WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yyaroImuXcsl CIETYIOUUX KOMIETEHIIHNA:

KOH 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHXKCHUSA Pe3yHbTaTI>I o6yquI/m 10 JTUCLMIIJIMHEC
KOMIICTCHIIH

IIK-2 CnocoleH aHATU3MPOBATH M HCCAeJ0BATH 00/bIIMe JaHHbIE ¢ MCIO0Jb30BAHHEM CYLIeCTBYIOIIel B
OpPraHu3alMy MeTO0J0THYeCKOH M TeXHOJIOrn4ecKoii HHPPACTPYKTYPbI

WIIK-2.9. Anammsupyer Oosibliue naHHBIE C | 3naem: THIBI aHauu3a OOJBIINX JAHHBIX, BUABI aHAJTHTHKH,
UCTIONIb30BAHMEM  COBPEMEHHBIX METOJIOB M | COBPEMEHHBIC METOJbl W HHCTPYMEHTAJbHBIE CpEICTBA
nuMeronIencs TEXHOJIOTO-METOJIOJIOTHYECKON | aHaim3a OOJBIINX JTaHHBIX;

nH}ppacTpyKTypHI 3uaem: BO3MOXXHOCTH UCIIOIb30BaHMs cBOOOIHO
pacIpocTpaHseMoro MpPOTPaMMHOTO  OOeCHeyeHus] IS
aHaju3a OOJIBIIKNX JaHHBIX;

3Hnaem: COBpeMEHHBIH OIBIT UCTIONB30BaHIS, TEOPETHUECKUE
" MPUKJIaIHBIC OCHOBBI aHAJIN3a OOJIBIIHX JaHHBIX.

Ymeem: mpoBOIUTH CpaBHUTCIBHBIH aHAN3 METOJIOB U
WHCTPYMEHTAJBHBIX CPEJICTB aHAN3a OOJBINNX JaHHBIX;
Vmeem:  mnnaHupoBaTh ~— aHANUTHYECKHE  PabOTBI  C
HCIOJIb30BAHUEM TEXHOJIOTHI OOJIBIINX TaHHBIX;

Ymeem: TIPOBOIUTH aHaIu3 OOJIBIITNX JAHHBIX,
OCYIIECTBIISITh MX MHTETPALIMIO M ITPe00pa3oBaHue
Tpyoosoe Oeticmaue. BHIOOP METOJIOB U HHCTPYMEHTATBHBIX
CPEICTB aHajgW3a OOJNBIIMX JAHHBIX UL HPOBCICHHS
AHATTUTHYIECKHUX paboT;

Tpyoosoe Oeticmsue:.




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTHKCHUSA
KOMIICTCHIIH

P€3yﬂbTaTI)I 06y‘{eHI/IH 110 JUCLUIIJIMHEC

Peanmauml HUHTCIUICKTYAJIbHBIX AIITOPUTMOB
CTPYKTYPHUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JaHHBIX
Pe3ynbrarel 00ydeHHs] 1O JUCHUILIMHE JTOCTHUTAIOTCS B paMKaX OCYIISCTBICHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSTEIbHON pab0Thl 00YYaIOIUXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM TIJTAHOM.
Nuaukaropel  JTOCTHKEHUS  KOMIIETEHUHUA  CUMTAKOTCSA
JOCTH)KCHUH COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0YUYCHUSI.

Ha

c(OPMHPOBAHHBIMU  TIPU

2. CTpyKTypAa U copep:KaHue TUCIUIIHHbI

2.1 PacnpenesieHne TPYI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

OOmiast TpyI0EMKOCTh TUCIMILIMHBI cocTaBisgeT 4 3aderHsle exunui (144 gaca), ux
acmpe/IeNIeHHe TI0 BUJIaM pa0oT MPEJICTaBICHO B TaOIHUIE

Bunst pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04Has
oHad 3a0uHas
7 7 X X
ceMecTp ceMecTp ceMecTp Kypc
(Jackn) (Jackn) (Jacer) (Jacer)

KoHTakTHasi padoTa, B TOM YncJe: 56,3 56,3
AyIauTOpHBIE 3aHATHS (BCEro): 50 50
3aHATHA JIEKIIMOHHOTO THIIA 34 34
J1a00paTOpHBIE 3aHATHUS 16 16
MIPAKTHICCKHE 3aHATHS
CEMHUHAPCKHUE 3aHATHL
HWHasi KOHTaKTHasi padoTa: 6,3 6,3
KoHTpoas caMocToATeNbHOM PadOTHI 6 6
(KCP)
IIpomexytounas atrectanus (MKP) 0,3 0,3
CamocrosiTesbHast padoTa, B TOM 52 52
qHcie:
CamocTosATeIbHOE H3YYEHHE pa3ielioB,
CaMOITOITOTOBKA (mpopaboTtka u
ITOBTOPEHHUE JIEKIMOHHOTO MaTepHuana |
MaTepuaga  y4eOHMKOB U y4eOHBIX 52 52
mocobuif, MOATOTOBKA K JTaOOPAaTOPHBIM H
MPAKTUYCCKUM 3aHITUSAM, KOJIOKBHYMaM
U T.J.)
KonTpoJs: 35,7 35,7
IToAroToBKa K DK3aMEHY 35,7 35,7
Oomas yac. 144 144
TPYA0EMKOCTH B TOM YHCJIe

KOHTAKTHAS 56,3 56,3

padorta

3a4. ey 4 4

2.2 CoanepxaHue IMCUHUIIINHBI
Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU O pa3JieaM JAUCHUIITUHBIL.
Pasens! (TeMbl) AUCIUIUTMHBL, H3y4aeMble B 7 cemectpe (ounas gpopma obyuenust)



KonnuecTtBo yacos
A Bueayaut
No HammenoBanwne paznenos (Tem) yauTOpHas opHas
Bcero pabota
paboTa
JI 113 JIP CPC
Big Data (6onbliune qaHHBIC): COBPEMEHHbIE TIOIXOIbI K
1. 14 4 2 8
00paboTKe ¥ XPaHCHHIO
2 IIporpammuOe obecrieueHre B 00IacTH aHAIN3a OOJIBIINX 14 4 2 8
JIAHHbIX.
3. CriocoObI TOJTy9IeHHS TaHHBIX U3 ceTH MHTepHeT 14 4 2 8
4, Brenenne B MalmMHHOE 00yUSHHE 14 4 2 8
5 3amada xnaccudpukanuu. Metprdaeckne MeTonsl. Jlornaeckne 16 6 2 8
METO/IBL.
6. Jluneitaple Monenn. BBeneHne B HEMPOHHBIE CETH. 14 6 2 6
7. OO6yuenue 6e3 yauTess 16 6 4 6
HUTOI'O no pazodenam oucyuniumul 102 | 34 16 52
KoHTpoas camocTosrensHol padoTsl (KCP) 6
IIpomexxyTounas arrectanus (MKP) 0,3
IToAaroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
O061mas TpyJ0eMKOCTh O JUCITMILTHHE 144

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

No HanmenoBanue paznena Costepanue pasiena (Temb) dopma Tekymero
(Temsr) KOHTPOJIA
1. |Big Data (6ombumme|O6ume moustus 1 npusHaku Big Data. [Toaxomast k 06padotke T, 0
JIaHHBIE): CcOBpeMeHHbIe|u XxpaHeHuto Big Data. V3neuenre u BU3yaau3aiisi JaHHBIX.
MOIXOAbI K 00paboTKe u|JTambl MoAeaupoBaHus. [Ipoliecc MOCTPOCHHS MOJCICH.
XpaHEHUIO @DopMbl npecTaBIeHHs IAHHBIX, BUJIbI U TUIIbI JaHHbIX.
2. |[IporpamMmmHOe IToTHOTEKCTOBBIH TTOUCK. [TapannensHsle 3aIpOoCH. T, O
obecrieuenne B oOiacTu|TexHONMOrMK NOMCKa M HHTErpauuu. [IporpaMMHbIe CpecTBa.
aHajusa GoIBIINX
JIAHHBIX.
3. OcHOBBI paboTel Opay3epa um mpoTtokonma HTTP. Dopwmsr T, O
Cnoco0b1 TIOJTy4€HHMS |3a1IPOCOB -get, post. BBeeHne B mapcuHr caiiToB: 3anpochl U
JaHHBIX u3 CeTH |0TBETHl, Onbnanoreka requests, Selenium. OCHOBBI CTPYKTYpBI
Untepuer HTML. bubnuoteka BeautifulSoap, padota ¢ API Ha mpumepe
VK API
4, Beenenne. IloctaHOBKM 3amad B MANOIMHHOM OOYYCHUH. T, O
Benenne B MammuHOe|OOyueHue ¢ yumteneM u Oe3. Kmaccudumkamms, perpeccus,
o0yueHHe pamxupoBaHue, kiactepusamms. OOydwaromass W TECTOBas
BbIOOpKH. [Tpobaema nepeoOyuenusi. Kpocc-Banumarusi.
5. Merton Ommkalmmx coceneid. Pemaromniue gepeBbs. barrunar u T, O
3amaua Kiaccu(pUKAIHA. N N
MeTputeckue  MeTOgbL. METOZL  CYYailHbIX ~TIOANPOCTPAHCTE. Criyuaiinele Jeca.
JTOTHYeCKH e METObL. Byctunr. I'paamenTHBIi  OyCTHHT  Hajg  peIIAOIMMU
JepeBbsiMi. Mosienb Xxgboost.
6. [lepcenTpoH. MeTo ONOPHBIX BEKTOPOB. 3ajia4ya OLlEHHBAHUS T,0
Jluneiinsie MOJIEIIH. [BEPOSITHOCTEH,  JlorucTHdeckass — perpeccus.  CTpykrypa
BBenenue B HelipoHHbIE|HeHpoHHOH cetn. OOpaTHOE pacIpOCTpaHEHHE OIIMOKH.
CeTH. [lpumenenne HelpoceTed Juid aHanmM3a HM300paXKECHUI:
CBEPTOUYHBIE CIIOH.
7. OGyucnne 6e3 yunrens K.J'IaCTepI/\IIBaIII/IH JAHHBIX, 3a7a4d 0000IIeHUs, 00HAPYKCHUS T, O
AQHOMAJIMH, COKpAIlEHHs] Pa3MEPHOCTH, BU3yaJIM3aIIMH JAHHBIX.

2.3.2 3aHATHA CEMHUHAPCKOIO TUMNA (MPAKTHYeCKHUe / ceMHUHAPCKUe 3aHATHS/
JJabopaTopHbIe padoThI)



No HaumenoBanue paznena Temaruka sanaTHil/paborT ®dopma Tekymiero
(Tembr) KOHTPOJIS
1. Big Data (6ompriue IMouck u onpenenenne Big Data JIP
JIaHHBIE): COBPEMEHHBIC XpaHeHue OOJIBIINX JTAHHBIX
MOIXOABI K 00paboTke u
XpaHEHHIO
2. [Iporpammuoe AHaIUTHYECKHUE TUIATGOPMBI: KITaCCUPHUKAINI U OCOOCHHOCTH JIP
obecrnieueHne B 00IacTH MIPUMEHCHUSI.
aHann3a OOJBIINX
JIAHHBIX.
3. Cr1oco05I oTydeHns [Mapcumnr caiiros. Pabora ¢ API. JIP
JAHHBIX U3 CETH
WuTepHer
4. | Beenmenue B MammaHOe | [lepBuuHbIi ananu3 nannbix ¢ Pandas. BusyansHbIi aHanmm3 JIP
00yueHune JaHHBIX ¢ Python.
5. | 3agaua kmaccudukanum. Merton Gmxaimux coceneil. JlorncTuaeckas perpeccusi. JIP
Merpuueckrue METOBbI. Kommno3zuiun: 63rTHHT, CITydaitHbIH Jec.
Jlorndeckue METOIBI.
6. JIuneitnble MonENH. [octpoenwne u oTd0p npu3HaKoB. [IpuioxkeHns B 3a1a4ax JIP
BBenenue B HelipOHHBIE 00paboTKN TEKCTA, N300paKCHUH U re0JaHHBIX.
ceTu.
7. | O6Gyuenue Ge3 yuurens O06yuenne 6e3 yuurensa: PCA, knactepuzarys. JIP

3amuTa naboparopnoit padotsl (JIP), Bemonnenue kypcoBoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manmucamme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IPOEKTOB)

He npeoycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuxcs Mo JUCHUIINHE (MO1YJIIO)

No Bux CPC [Tepeuenp y4eOHO-METOANIECKOTO 06ecneqi:H1/m JIICLUITIMHBI TI0
BBITNIOJIHCHUIO CAMOCTOATCIIBHON pa60TI)I
1 3aHsaTus JICKIIMOHHOTI'O U MCTO)II/I‘IeCKI/Ie YKasaHug [Jid TOATOTOBKHM K 3aHATHUAM JICKIMOHHOTO U
CEMHHAPCKOro THIIA CEMHMHApCKOTO THIIA. Y TBEpXKAEHHBl Ha 3acenaHuu CoBeTa 3KOHOMHYECKOTO
¢axynprera PI'BOY BO «KyoI'Y». [Ipotokon Ne 1 ot 30 aBrycra 2018 ropa..
Pesxxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
2 Beinonnenue MeToaudeckue yKa3aHHS 110 BBIIOJHEHHIO CAaMOCTOSITETIBHOH paboTHI
CaMOCTOATENLHOM paboThl |0Oywarommxcsi. YTBepkaeHsl Ha 3acenaHnd  CoBeTa HKOHOMHYECKOTO
oOyJarommxcst ¢axymerera DI'BOY BO «Ky6I'Y». [Iporokon Ne 1 ot 30 aBrycra 2018 ropa..
Pesxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
3 BrimonHenue pacueTHo-  [MeToaMYecKHe yKa3aHHs 10 BBINOJHEHUIO PACUETHO-rpaMUeCKUX 3a/1aHHH.
rpaduIecKux 3aJaHui YTBepxkaeHsl Ha 3aceqannu CoBera 3KoHOMHYecKoro (akymbreta ®I'BOY
BO «Ky0I'Y». IIpotokon Ne 1 ot 30 aBrycra 2018 roma.. Pexwum mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 | BemmonHeHue 1abopaTopHBIX (MeToandeckne yKa3aHHS 10  BBIOJNHEHHWIO  Ja0OpaTOpHBIX  paboT.
pabot YTBepxaeHs! Ha 3acemannu CoBera 3koHOMHYecKoro (axymsreta ®PI'BOY
BO «Ky0I'Y». IIpotoxox Ne 1 ot 30 aBrycrta 2018 roma.. Pexwum mocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
10 I/IHTepaKTI/IBHBIC METOAbI MeTO}II/IqCCKI/Ie YKasaHus 10 WHTCPAKTUBHBIM METOdaM 06yquI/m.
o0yueHus YTBepxaeHs! Ha 3acemannu CoBera 3KoHOMHYecKoro (axympreta ®PI'BOY
BO «Ky6I'V». IIpotokon Ne 1 ot 30 aBrycra 2018 roga. Pexxum mocrymna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHONM pPabOThl OOydaroIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrasinstorces
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUITHS HH(DOpMAIIIHN:

JLnst AL ¢ HapyIIEHUSIMU 3PEHUS:



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

— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUiist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyyJaronuxcs.

3. OOpasoBaTesIbHbIEe TEXHOJIOIMH, NPHMEHsSeMbl¢ NPH OCBOCHHH JHCHHUIIHHBI
(Mmonxy.Jist)

B Xxozme wu3ydYeHHs [UCLUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOLIMX
00pa30BaTeNbHbIX TEXHOJOTHM: JIEKIUH, NPAKTUYECKUE 3aHATUS, IOJrOTOBKA MHCbMEHHBIX
aHAJIUTUYECKUX PaboT, caMOCTOATENbHAs paboTa CTyIEHTOB.

KoMneTeHTHOCTHBIN IOAXOA B paMKax IPENoJaBaHUs IJUCLUIUIMHBI pEaln3yercs B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMAMK,
MO3TOBOT'O IITypMa, pa300pa KOHKPETHBIX CUTYAIHii) B COUETAaHUH C BHEAYIUTOPHON pabOTOM.

WHdpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  U3YyYEHUM JAUCLUILIUHBL:
UCTIONB30BaHUEe  HMH()OPMAIIMOHHBIX  PECypCcoB,  JTOCTYNMHBIX B HH(POPMALMOHHO-
TEJIEKOMMYHUKALIMOHHOU ceTh MIHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHEMBbIE IPU U3YUEHUN JUCIUILIMHBI
— Uil JMIl C OrPaHMYEHHBIMU BO3MOXHOCTSAMHU 3I0POBbsl IIPELYCMOTPEHAa OpraHu3alys
KOHCYJIbTallU} C UCIOJIb30BAaHUEM DIEKTPOHHOM ITOYTHI.

4. OueHoYHBIE CpeACTBa
NPOMEKYTOYHOM aTTeCTALNHU

AJIs TEKyLIero KOHTPOJIA ycnneBaeMoCcT u

OneHouHbIe CpeACTBa MpeIHa3HAYeHbl ANl KOHTPOJS M OLEHKH 00pa3oBaTeIbHBIX
JOCTHOKEHUI 00yYaroIIMXCsl, OCBOMBIIUX MPOTrpaMMy yueOHOM qucuuiuinibl «Ananuz Big Datay.

OrneHOYHBIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUaibl sl TIPOBEACHUS TEKYIIero
KOHTPOJISI B JOpME mecmo8ulx 3a0aHUll, pacuemHo-epagduyeckux 3a0anutl, KOHMpOIbHbIX pabom
Y MPOMEKYTOYHOM aTTecTanuu B GopMe BOIPOCOB U 33/IaHUN K IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAlMI

Kon u HanmeHnoBanue HanMmeHoBaHHE OLIEHOYHOTO CpeJICTBA
Ne PesynbraTel 00y4eHus
MHIIKAaTOpa . [IpomexyTouHast
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymuii KOHTPOJIB
(B cooTBeTcTBMH C 1. 1.4) arrecrauus
3naem. Tunel aHamuza | Tecm, sawuma | Bonpoc Ha
OOJIBIIMX JTaHHBIX, BHIBI | 1A60OpamopHuIx pabo sk3amene 1-20
AQHAJIMTHUKH, COBPEMEHHBIC
WIIK-2.9. AHamm3upyer | MeTOJBI u
GoJpIIre JaHHBIE C WHCTPYMEHTAJIbHEIE
HCIIOJIB30BaHHEM cpencTaa aHanmm3a
1 COBPEMEHHBIX METOJIOB 1 | OOJBINNX TAHHBIX;
HMMEIOIIEHCs TEXHONOTO- | 3Haem: BO3MOKHOCTH
METO0IOTHIECKOH HCTIONB30BaHUsI CBOOOIHO
nH}ppacTpyKTypHI pacnpocTpaHsieMoro
MPOrPaMMHOTO
obecrieueHus I aHaIn3a
OOJIBIINX JIAHHBIX;




3naem: COBPEMEHHBIN
OIIBIT UCIIOJIb30BaHMS,
TEeOpeTHYECKHE u
MPUKIIaIHbIC OCHOBBI
aHaiK3a OOJIBIINX AaHHBIX.
Ymeem: MIPOBOUTH
CpPaBHUTEIBHBI  aHAIU3
METOJIOB u
MHCTPYMEHTAIBHBIX
CPEeICTB aHaJU3a OOJBIINX
JTAHHBIX;

Ymeem: MIJIaHUPOBaTh
aHaJIUTHYECKHE PabOTHI C
UCIIOJIb30BaHHEM
TEXHOJIOTUH 00JIBIINX
JIAHHBIX

Ymeem: npoBoauTs ananuz
OOJIBIIINX JIAaHHBIX,
OCYIIECTBIISTH
MHTETPALUIO u
npeoOpa3oBaHKe TAHHBIX B
Xome paboT Mo aHamm3y
OOJIBIINX TAaHHBIX

Tpynosoe JICHCTBUE:
BBIOOD METOZOB "
HHCTPYMEHTAIbHBIX

CpelCTB aHalln3a OOJBIINX
JIAaHHBIX ISl TIPOBEIEHUS
aHAJMTHUYECKHUX PadoOT;
TpynoBoe aeiictBue:

MoHuTOpHUHT

3¢ dexTHBHOCTH  PabOTHI
AHATUTHKH GoupIInX
JIAHHBIX.

TunoBbie KOHTPOJIbHBbIC 32JaAHUSI MM HHbIE MaTePHAJIbl, HEOOX0AMMBIE VIl OLCHKH

3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTePU3yOIIHX ITAMbI
(popmMupoBaHusI KOMIIETEHIIHII B IIpoIecce 0OCBOCHUsI 00pPa30BaTeJbLHOH IPOrPAMMBI
Ilpumepubwiii nepeuens 60npocoé u 3a0anuil

Tecm Ha memy «3azpy31<a U 3HAKOMCHI80 C OGHHbIMUY

s paboThl BaM MOHAA00sTCS mpenoOpaboTaHHble naHHble Ha kaggle: «IIpornos
MOIYJISIPHOCTHU CTaTbHu Ha Xa6pe». Ckayaiite JaHHBIC
https://drive.google.com/file/d/1nV2qV9otN3LnVSDqgy95hvpJdb6aWtATk/view, 3arpy3ure
nepseie 1500 Habmroaenuii B Pandas u oTBeThTe Ha CIIETYIONIHE BOIPOCH:

B xakom mecsiie (1 kakoro rojaa) ObU10 O60JIbIIe Beero myOmuKarmii?
Mmapt 2016

mapt 2015

anpens 2015

anpens 2016

orwdPE

2. [Ipoananu3upyiite MyOJUKaIlMK B MECSIIE U3 MPEIBIAYIIEro Bolpoca
Bri6epuTe 01uH UM HECKOJIBKO BapHAHTOB!

1. OnuH UM HECKOJIBKO THEW CUITBHO BBIICIAIOTCS U3 00IIeH KapTUHBI
2. Ha xabpe Bcerna 6ounbliie ctateid, yeM Ha TUKTaiMce


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

3. [To cy60oTam Ha THKTaliMC B Ha XaOpaxaOp MyOJIMKYIOT IPUMEPHO OJUHAKOBOE
YUCJIO CTaTeEN

4. [Tonckasku: mocTpolTe rpaduK 3aBUCUMOCTH 4YHUCIAa MyONMKaluil oT JHS;
UCTIONB3YHTE TapaMmeTp hue; He 3aMOpaunMBalTECh CHIBLHO C OTBETAMH M HE HIIUTE CKPHITOTO
CMBICIIA :)

. Korpa nmyuie Bcero my0GimMkoBaTh CTaThio?
Bonbiie Bcero mpocMOTpoB HaOMPArOT CTaThH, OIyOIMKOBaHHBIC B 12 yacoB 1Hs
VY ony6inkoBaHHbIX B 10 yTpa mOCTOB 060IbIIE BCErO KOMMEHTapueB
Bonbiie Bcero mpocMoTpoB HaOMPAIOT CTaThH, Oy OIMKOBAaHHBIE B 6 4AaCOB yTpa
MakcumanbHOE 4YMCIO KOMMEHTapueB Ha THKTaiiMce HaOpana cTaThi,
ony0JIMKOBaHHas B 9 yacoB Beuepa
5. Ha xa0Ope nHeBHbIE cTaTbl KOMMEHTUPYIOT Yallle, YeM BeuepHue

PO

4. Koro u3 tom-20 aBTOpOB Yalie BCero MUHYCYIOT?
1. @Mordatyj

2. @Mithgol

3. @alizar

4, @ilya4?2

5. CpaBHuTe cy000THI U MOHEACTbHUKNY|

[TpaBma mu, 9To MO Cy060TaM aBTOPHI MUIITYT B OCHOBHOM JHEM, a O MOHEACITbHUKAM —
B OCHOBHOM Beuepom?

1. IIpaBna

2. Hemnpasna

Jlns mpooinkenust ckavaiite ganubie u3 penosutopus UCI Adult m oTBeThTe Ha
CJICYIOIIHNE BOTIPOCHI

6. CKOJIBKO MY»YHH U KEHIUH (IPU3HAK SEX) MPeJICTaBIeHO B 3TOM Habope
JaHHBIX?

# Baw ko0 u omeem 30ecb

1. KaxkoB cpeannii Bo3pacT (npu3Hak age) KeHIIHH?
# Baw k00 u omeem 30ecCo

8. KaxoBa nosns rpaxaan ['epmannu (mpusHak native-country)?
# Baw k0O u omeem 30ecb

9. KakoBrsl cpesiHMe 3HaUeHUS M CpeTHEKBAApaTUYHbIE OTKIOHEHHS BO3pacTa TeX,
kto noiy4aet 6osiee SOK B rox (mpusnak salary) u tex, kto nmonydaer menee SOK B ron?

# Baw ko0 u omeem 30ecb

10.  IlpaBma am, 9TO JOAM, KOTOPHIE MOMy4aroT Oombine S0k, IMEIOT KaKk MUHIMYM
BhICIIee oOpa3oBanue? (mpusHak education — Bachelors, Prof-school, Assoc-acdm, Assoc-voc,
Masters nn Doctorate)

# Baw k00 u omeem 30ech

11.  BsIiBeauTe CTAaTUCTHKY BO3pacTa Ui KaXKI0H packl (MMpU3HAK FACE) U KaXKI0T0o
nona. Mcnone3yiite groupby u describe. Haiigure Takium 00pa3oM MakCHMaabHBIN BO3pACT
Myx4HiH pacsl Amer-Indian-Eskimo.

# Baw k00 u omeem 30ech


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

12. Cpenu koro Gosblie g0 3apadaTeiBatomux MHOTO (>50K): cpeau skeHaThIX Hin
XOJIOCTBIX MY>K4MH (mpu3Hak marital-status)? Xenareimu cuntaem tex, y koro marital-
status naunnaercs ¢ Married (Married-civ-spouse, Married-spouse-absent win Married-AF-
spouse), OCTALHBIX CYUTAEM XOJIOCTHIMHU.

# Baw ko0 u omseem 30ecb

13. Kakoe MakcuManabHOE YHCIIO YacOB YEIOBEK paboTaeT B Heemo (mpusHak hours-
per-week)? CkobKo jro/ieit paboTaroT TaKoe KOJIMYECTBO YaCOB M KAKOB CPEIH HUX MPOICHT
3apalaThIBAIOLIUX MHOTO?

# Baw ko0 u omeem 30ech

14.  Tlocuwmraiite cpeanee BpeMs padotsl (hours-per-week) 3apabaTbIBarOIInX MaJIO U
MmHoro (Salary) ans kaxmoit ctpansl (native-country).
# Baw ko0 u omseem 30ecb

Jlabopamopnas paboma na memy: «Memoo znasnvix komnonenm (PCA),
K1acmepu3zayusny

Msbl Oymem pabotath ¢ HaOopoMm maHHBIX Samsung Human Activity Recognition.
CkauaiiTe naHHble 0TCI0/1a. JIaHHBIE TIOCTYNAOT C aKCEIEPOMETPOB M T'MPOCKOIOB MOOMIIbHBIX
tenedonoB Samsung Galaxy S3 (mogpobuee npo nmpusHaku — o ccbuike Ha UCI Bbime), Takxke
W3BECTCH BUJI aKTUBHOCTH YEJIOBEKA C TeIe(OHOM B KapMaHe — XOJIUJI JIM OH, CTOSUI, JISXKAJ, CUICIT
WM 1IEJT BBEPX/BHU3 MO JIECTHHUIIE.

Brauane Mpl mpeacTaBuM, UYTO BHJ AKTHBHOCTH HaM HEWU3BECTHEH, W IONpPOoOyeM
KJIaCTepU30BaTh JIIOJIEHl MPOCTO HAa OCHOBE HMMEIOIIMXCS MPHU3HAKOB. 3aTeM peHINM 3aaady
ornpezeseHus Buaa Gu3uveckoil akTMBHOCTH UMEHHO KaK 3a7aqy Kiaccu(uKaIim.

3anoJiHATE KOJI B KJIeTKax (T/1e HarmucaHo "Bamn kox 37ech”) 1 OTBEThTE Ha BOIPOCHI.

IToxroToBUTENBHBIN 3TaN (3arpy3ka OMOINOTEK 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

from sklearn.preprocessing import StandardScaler

from sklearn.svm import LinearSVC

RANDOM STATE = 17
X train = np.loadtxt("../../data/samsung HAR/samsung train.txt")


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

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)

# I[IpoBepuM pas3MEPHOCTH
assert (X train.shape == (7352, 561) and y train.shape == (7352,))
assert (X test.shape == (2947, 561) and y test.shape == (2947,))

Jis kacTepr3anny HaM He HY>KEH BEKTOP OTBETOB, ITO3TOMY OyJzieM paboTarh ¢ 00beAMHEHHUEM
obyuaroreii ¥ TecToBo# BeIOOpok. O0beaunauTe X_train ¢ X _test, ay train —cy_test.

# Bam koI 3IecChb

X =

y =

Onpenenym YUCIIO YHUKAJIBbHBIX 3HAYEHUH METOK 11€JIEBOT0 Kiacca.

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

n classes = np.unique(y) .size

array([1,

OtMacuiTabupyiite BEIOOPKY ¢ moMotpio StandardScaler ¢ mapamerpaMu 1Mo yMoJI4aHuro.

# Bam xKO& 3IECEH

scaler =

X scaled =

[Tonmxkaem paszmepnocts ¢ momoisio PCA, ocTaBisisi CTOIBKO KOMIIOHEHT, CKOJIBKO HY>KHO JIJISt
TOT0, YTOOBI OOBSCHUTH Kak MUHUMYM 90% AucrepcHuu MCXOIHBIX (OTMACIITaOMPOBAHHBIX)
naHHbiX. HMcmonp3yiTe oTMacmTabupoBaHHYH0 BBIOOPKY U 3adukcupyiite random state
(xonctanta RANDOM_STATE).

# Bam kom 3IecCh
pca =

X pca =

Bomnpoc 1:
Kakoe MuUHUMAaNbHOE YHCIIO TJIABHBIX KOMIIOHEHT HY>KHO BBIJICIHUTD, YTOOBI 0O0BICHUTH 90%
JUCTIEPCUU UCXOTHBIX (0OTMACIITAOMPOBAHHBIX ) JAHHBIX ?

# Bam koIn 34echk

BapuaHThbil:
e 56
e 65
e 66
e 193

Bomnpoc 2:

CKOIIbKO MPOLCHTOB AUCHICPCUHU ITPUXOJUTCA Ha IICPBYIO INTaBHYIO KOMHOHeHTy? OI(per'II/ITC A0
HEJIBIX ITPOICHTOB.

Bapuanrer:



45
51
56
61

# Bam kom 3IecCh
BH3yaﬂH3pr1>iTe JaHHBIC B IIPOCKI WU Ha IEPBBIC IBC I'NTaBHBIC KOMIIOHCHTHI.

# Bam koxg 3Iech

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

Bonpoc 3:
Ecnu Bce momy4ninocs npaBwiIbHO, BBl yBUANTE CKOIBKO-TO KJIACTEPOB, HOYTH HJICATIHHO
OTACJICHHBIX APYT OT Apyra. Kaxkwue BHUABI aKTUBHOCTH BXOJAT B 3TU K.HaCTepBI?

OTtBer:

e 1 knacrep: Bce 6 akTUBHOCTEH

e 2 kiacrepa: (xoap0a, MoIbeM BBEPX 10 JISCTHHIIE, CITYCK I10 JIECTHHIIE) U (CUICHUE,
CTOSTHUE, JIC)KAHHE)

e 3 xyacrepa: (xonp0a), (IOIHEM BBEPX I10 JICCTHUIIE, CITYCK IO JISCTHHIIC) U (CUICHUE,
CTOSTHUE, JIC)KAHHE)

e 0 KJacTepos

Crenaiite kactepu3anuio JaHHbIX MetogoM KMeans, o0y4uuB Mo/ielb Ha JaHHBIX CO
cHI>KeHHOM 3a cueT PCA pa3mepHOCTBIO. B JaHHOM citydae Mbl [TOJICKaKEM, YTO HYXKHO UCKATh
UMEHHO 6 KJIacTepoB, HO B OOIIEM Cllyyae Mbl He Oy/1eM 3HaTbh, CKOJIKO KJIACTEPOB HA/10 MCKATh.

ITapameTpsl:

e n_clusters = n_classes (41MCcno yHWKanbHbIX METOK LIENEeBOro Kracca)
e n_init=100
e random_state = RANDOM_STATE (gns BoCcnpon3BogMMOCTU pesynbTaTa)

OcranbHbIC napaMeTpbl CO 3HAYCHUAMU 110 YMOJTYAHUIO.

# Bam koIn 3I4echk
BI/I3yaJ'II/ISI/Ipy1\/'IT€ JAaHHBIC B HpOCKHI/II/I Ha HCpBI)IC JBE€ I''TaBHBIC KOMIIOHCHTHI. PaCKpaCI)Te TOYKHN
B COOTBCTCTBUU C NOJTYYCHHBIMHA MCTKaMH KJIACTCPOB.

# Bam xoIn 37eCh

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

HOCMOTpI/ITC Ha COOTBCTCTBHUC MCIKAY MCTKAMU KJIACTCPOB U NCXOJHBIMH MCTKaMH KJIACCOB U Ha
TO, KaKue BUbI aKkTUBHOCTEN anroputM KMeans myTaer.

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

tab.index = ['xome6a', 'momwpeM BBEepxX IO JiecTHuie',

'cnyck no JectHuue', 'cuzmenume', 'crosHue', 'mnexaHue', 'Bce']
tab.columns = ['cluster' + str(i + 1) for i in range(6)] + ['Bce']
tab

Bunuwm, uto kaxknomy kinaccy (T.e. KaXJ10i akKTHBHOCTH) COOTBETCTBYIOT HECKOJIBKO KJIACTEPOB.
JlaBaiiTe MOCMOTPUM Ha MaKCHUMAaJbHYIO JIOJII0 OOBEKTOB B KJIacce, OTHECEHHBIX K KaKOMY-TO
OJIHOMY KJIacTepy. DTO OyJeT MpOoCTOi METPUKOM, XapaKTepu3yIolIei, HACKOJIBbKO JIETKO KJIacc
OTJIENsIETCs OT IPYTUX MIPH KJIaCTEPU3ALUH.



[Tpumep: ecim 115 Kacca "cimyck mo jgectHuile", B kotopoMm 1406 00bekTOB, pactpeneneHme
KJIACTEPOB TAKOE:

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

To Takas noiys oyaet 900 / 1406 == 0.64.

Bomnpoc 4:
Kaxoit BuJ akTHBHOCTH OTAEIUIICS OT OCTAJIBHBIX JIYYIlle BCETO B TEPMUHAX MPOCTON METPUKH,
ONHMCAaHHOMU BbIIIE?

OT1Ber:

e Xxo0160a

e CTOSIHHE

e  CIIYCK IIO JICCTHHIIC

e IEPCYHCIICHHBIC BAPUAHTHI HE TIOIXOSAT

Bunno, uto kMeans He 04eHB XOPOIIO OTJIMYAET TOIBKO aKTUBHOCTH JIPYT OT 1pyra. Mcmonb3yiite
METO/ JIOKTS, YTOOBI BHIOpATh ONTHMATIbHOE KOJIMYECTBO KiacTepoB. [lapamerpsl anroputMa u
JIAHHBIC MCIIOJIB3YEM T€ XK€, UTO paHbllle, MeHseM ToJIbko N_clusters.

# Bam koxg 31ech

inertia = []

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

#
Bomnpoc S:
Kakoe Koa1uecTBo K1acTepoB ONTUMAIbHO BBIOPATh, COTIACHO METOAY JIOKTS?

OTtBerT:

.
A OWNPE

[TorrpoOyem erie oArH METOT KJIACTEPU3AIINH, KOTOPBIN OMUCHIBAJICS B CTATHE —
arJIoOMepaTUBHYIO KJIACTEPU3ALIHIO.

ag = AgglomerativeClustering(n_clusters=n_classes,
linkage='ward') .fit (X pca)

[TocumnTaiite Adjusted Rand Index (sklearn.metrics) amnst momyuuBierocst pa3oueHus Ha

kiactepsl 1 st KMeans ¢ mapamerpamu u3 3aaHus K 4 BOIpocy.

# Bam koI 3IeCh
Bonpoc 6:
OTMeThTE BCE BEPHBIE YTBEPKICHHUS.

Bapuanrer:



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

e Jlnsa ARI He uMeeT 3HaUCHMS KaKM€ UMEHHO METKHU MPUCBOEHBI KJIacTepaM, UMEET
3HAUEHUE TOJIHKO pa3OueHne 0ObEKTOB Ha KIACTEPhI

e B ciyuae ciyuaiinoro pa3zouenus Ha kiactepsl ARI Oyaet 01130k K HYJTHO

MoOXHO 3aMETUTBh, YTO 33ja4a HE OYEHb XOPOIIO peIIaeTcss MMEHHO KakK 3aja4a KJlacTepu3alii,
€CITM BBIICTSATH HECKOJIBKO Ki1acTepoB (> 2). [laBaiite Teneps pemum 3a1a4y Ki1acCu(pUKaIIH,
BCIIOMHUB, YTO JIaHHBIE Y HAC Pa3MEUeHBI.

Jlns xaaccuuKaIuy HCIOIB3YHTE METOT OITOPHBIX BEKTOpOB — Kiaacc sklearn.svm.LinearSVC.

Hactpotite mist LinearSVC runepnapametp C ¢ momoripio GridSearchCV.

e OOyuure HOBBII StandardScaler Ha oOyuaroreii BEIGOpKe (CO BCEMU HCXOTHBIMU
NpU3HAKAMH ), TPMUEHUTE MacIITaOMpOBaHHE K TECTOBOW BBHIOOpKE
e B GridSearchCV ykaxwure cv=3.

# Bam kKox 3IecCh

#

X train scaled =

X test scaled =

svc = LinearSVC (random state=RANDOM STATE)
svc_params = {'C': [0.001, 0.01, 0.1, 1, 10]}
# Bam koI 3IecCh

best svc =

# Bam komg 34ech

Bomnpoc 7
Kakoe 3nauenue runepnapamerpa C 65110 BEIOpAHO JTyUIIUM [0 UTOTaM KpOcc-Baauaanuu?
OrtBer:

- 0.001

« 0.01

e 01

e 1

e 10

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

tab.index = ['xome6a', 'momwbeM BBepx MO JecTHuie', 'cnyck no JgecTHuie',
'cunenue', 'crosgHue', 'J;exaHnue', 'Bce']

tab.columns = tab.index

tab

Bonpoc 8:

Kaxoit Bun aktuBHOCTH SVM onpenernser Xyke Bcero B TepMuHax To4HocTr? [1oaHOTHI?
Ortser:

e I1I0 TOYHOCTH — IIOABEM BBECPX 110 JICCTHUIIC, ITO ITOJTHOTE — JIC)KAHUC



e I10 TOYHOCTH — JIEKAHME, IO MOJHOTE — CUICHHE
e II0 TOYHOCTH — X0150a, 0 MOJHOTE — X0Ah0a
e I10 TOYHOCTH — CTOSIHUE, 110 IIOJIHOTE — CHJICHUE

Hakoner, npoaenaiTe To e caMmoe, 4To B 7 BoIpoce, TobKo g100aBuB PCA.

e Hcnonp3yiite BoIOOpKH X train scaled m X test scaled

e OOyuure ToT )¢ PCA, 4yTO panbiue, Ha OTMacIIabUPOBaHHOW 00yUaromei BHIOOPKE,
IpUMEHHUTE IPeoOpa30BaHUE K TECTOBOM

e Hacrpoiite runepnapamerp C Ha Kpocc-Bamuaanuu mo odydvarornieii Beioopke ¢ PCA-
npeoOpa3oBanueM. Bl 3aMeTHTe, HACKOJIBKO TO MPOXOUT OBICTPEE, YEM PaHBIIIE.

Bonpoc 9:

KakoBa pa3HOCTh MEXy JIyYIIUM Ka4eCTBOM (0JIeH BEPHBIX OTBETOB) Ha KPOCC-BAIUAAINH B
CJIydac BCEX 561 HUCXOJHBIX ITPU3HAKOB 1 BO BTOPOM CJIy4dac, KOrjga NpuMEHAJICA MCTO I'NTaBHBIX
KOMIOHEHT? OKpyIauTe 10 LEIbIX IPOLEHTOB.

BapunanTtsr:

e KauecTBO 0iHAaKoOBOE

e 2%

e 4%

e 10%

o 20%
Bonpoc 10:

Bri6epute Bce BepHBIEC YTBEPKICHHUS:

Bapuanrer:

e Meron raBHBIX KOMIIOHEHT B JAHHOM CJIy4ae MO3BOJIMI YMEHBIITUTH BpeMs 00y4eHUs
MOJIEJIH, TIPH 3TOM KaueCTBO (07151 BEPHBIX OTBETOB Ha KPOCC-BAIUJIAIINN ) OYEHb
nocrpazano, 6osee uem Ha 10%

e PCA MOXHO UCTIOJIB30BaTh JJISI BU3yaIM3allU JAaHHBIX, OJTHAKO JIJIS ATOU 3a/1a4 €CTh U
nydine noaxonsmue Mmeroasl, Harpumep, tSNE. 3aro PCA nmeer meHbl1yI0
BBIYHUCIIUTEIBHYIO CIIO)KHOCTD

e PCA ctpout nuneiiHbple KOMOWHAIIMK UCXOAHBIX MPU3HAKOB, M B HEKOTOPBIX 3a7a4ax
OHH MOTYT TIOXO HHTEPIPETHUPOBATHCS YETIOBEKOM

3a‘leTHO‘3K3aMeHaHHOHHble MaTepuaJbl AJIA HpOMC)KyTO‘lHOi;I arTrecrauuu
(3x3ameH)

OcHoBubie nioHsTHs Big Data.

OcHoBHbIe MeTOMKH aHamu3a Big Data.

[Mporecc ananutuku ananu3a Big Data.
Ocobennoctu xpanenus Big Data.

Xapaxtepucruka Big Data B mupe u Poccun.
Onpenencune noustus Data Mining.

Onpenenenue nousitust KDD.

[IporpammHBbIe cpeacTBa aHamM3a OO0IBIINX JAaHHBIX.

N a~wNE



9. TlepBuuHBIA aHaIU3 JAaHHBIX C IMOMOIILI0O WHCTPYMEHTOB BH3yayim3anuu. OducTka
JAHHBIX.

10. OcHOBHBIE TOHATHSI MAIIMHHOTO 00y4YeHUs1. OCHOBHBIC MOCTAaHOBKH 3a71a4. [Ipumepsr
NPUKJIAJIHBIX 33/1a4.

11. Metpuueckue MeTOIbl  KiIacCHpUKamuu. METpPUKH KauecTBa  aJTrOPUTMOB
KJIacCU(UKALUU B PETPECCHH.

12. JIuneiitHple METO/IBI KIIAaCCU(DHUKALIMU M pErpeccuu: PYHKIIMOHAJBI Ka4eCTBa, METOIbI
HACTPOWKH, OCOOCHHOCTH MTPUMEHECHHSI.

13. OnennBanue kauecTBa anropuTMoB. OTI0XKEeHHAs! BEIOOPKA, ee HepocTaTku. OneHka
MOJHOTO CKOJIb34111ero Koutpois. Kpocc-pannpanus. Leave-one-out.

14. JlepeBbs pemieHuid. MeToIbl TOCTPOCHUS ACPEBHEB.

15. Ciry4aiiHblii Jiec, ero 0COOEHHOCTH.

16. 'pamueHTHBI OYyCTUHT, €Tr0 OCOOCHHOCTH TIPU UCIIOJIb30BaHUH JIEPEBbEB B KAUECTBE
0a30BBIX ATOPUTMOB.

17. Heiiponnsie cetr. MeTo; 00paTHOTO paclpOCTPaHEHHS OLTHOOK.

18. O6yuenue 6e3 yunrens. Metoas! moHmkeHus pazmepHoctu. PCA.

19. O6yuenue 6e3 yuurens. Knacrepuzanus.

20. Bompocs! 6e3omacuoctu Big Data

Kpurtepuu onieHuBaHus pe3yabTAaTOB 00y4eHuUs:

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxui OYEHKY «OMIUYHO»  3ACIYICUBAEN cmy?eﬁm, 0C60UBWULL  3HAHUS,
Jposern «5» YMEHUS, KOMNemenyuu u meopemuteckuii mamepua be3 npobenos;
(omuuno) BLINOTHUBUULL 8Ce 3A0aHUsl, NPedyCMOMpeHHble V4eOHbIM NIAAHOM HA
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABLIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBO0CHHBIX 3HAHUU CHOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUAem CMYOeHMm, NPpaAKmuiecku NOJHOCMbIO
VPOBeHb «4» 0C80UBWIULL  3HAHUS, YMEHUs, KOMHEeMmeHyuu U meopemudecKull
(xopouio) mamepuan, yyeOHvle 3A0aHUSI He OYEHeHbl MAKCUMANbHLIM YUCIOM
0ann0s, 8 0OCHOBHOM CHOPMUPOBAL NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO008IeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C8OUBWIULL  3HAHUA,  YMeHUs,  KOMNemeHyuu U
(yoosnemeopume | meopemuyeckuli Mamepuai, MHO2Uue YueOHvle 3adanus aubo He
JIbHO) BbINOTHUTL, TUOO OHU OYEHEHbL YUCTOM OATLI08 ONUSKUM K MUHUMATILHOMY,
HeKomopble NPAKMU4ecKue HagvlKu He chopmMuposanbi.
Munumaneholti | OYeHKY — «HeyOO8IemBOPUMENbHOY  3ACHydcugaem  CMyOeHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMeHUs, KOMNemeHyuu U meopemudecKuil
(neyOooenemeopu | mamepuai, yiebHvle 3a0anus He GbINOJHUL, NPAKMUYECKUE HABLIKU He
menvHo) cghopmuposanbi.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIMIAM U JIULIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPENOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS JJIs IOArOTOBKH OTBETA HA DK3aMEHE;

— NP MPOBEJICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTATOB 00YyUYEHHS MHBAIUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBBs IIPELYyCMATPUBACTCS HUCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUAYaJIbHBIMU OCOOEHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IIpOLleypa OLIEHUBAHUS pe3ylbTaTOB OOYyYEeHHUS 1O JUCHUILUIMHE MOMKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBICHUe



uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3I0POBBS U BOCIPHSITHS
uHpOpMaLUu:

Jliist T ¢ HApYIICHUSIMH 3PCHHS

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

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoi opme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. YueOnas auteparypa

1. AHanu3 maHHBIX | y4eOHHUK Ui akajeMudeckoro OakamaBpuara / B. C. MxutapsH [u
np.] ; mox penakuuei B. C. Mxurapsina. — Mocksa : M3natenscTBo FOpaiit, 2018. — 490 ¢. —
(BakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00616-2. — Tekcr : anekrponnsiii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/412967

2. IMapdenos, 0. I1. TlocTpensimuoHHBIE XpaHWINIIA JAHHBIX . ydyeOHOE mocodue s

By3oB/ IO.II IlapdenoB; mnon wHayunoit pemakumeii H. B. ITamysioBckoil. — MockBsa :
WznarenbcrBo FOpaiit, 2023. — 121 ¢. — (Briciiee oopazosanme). — ISBN 978-5-534-09837-2.
— Texkct : onekrponubii // OOpasoBarenbHas 1uiatrdgopma FOpaiit  [caiit]. —

URL.: https://urait.ru/bcode/514724 (nata oopamienus: 09.07.2023).

5.2. llepuoauueckasi JuTepaTypa

Vkazvigaromess  newamuvle  nepuoouveckue uzoanusi u3z  «llepeunss  neuammuvix
nepuooudeckux — uszoamuu, xpawawuxcia 6 ¢gonde Hayunou  oubruomexu  Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexmponmsie nepuooudeckue u30anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BepCUll HCYPHAILA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM umeem
Kyory:

1. Bassl nannbix komnanuu «cer Beroy http://dlib.eastview.com

2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHbIe CIIPaBOYHLIEC CUCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «¥OPAUT» https://urait.ru/

2. OBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccuonanbHbie 0a3bl JTAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuans nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast anekrponnas oudnuorexa (HOB) http://www.elibrary.ru/

agkrwnE



https://urait.ru/bcode/412967
https://urait.ru/bcode/514724
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/

6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaHBIX HAYYHBIX )KypHaIoB Ha Poccuiickoi
iatdopme Hay4HbIX )KypHatoB HOUMKOH http://archive.neicon.ru
7. HaumoHanmpHass dieKTpoHHas OuOnroTeka (AOCTYyn K DJIEKTPOHHON OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoii oubnmuorexu (PI'B) https://rusneb.ru/
8. Ilpesupentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnekrponHas koyuekuus Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https:/link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. VYuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopMmannoHHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYI O JIOKAJTBLHOM CeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOIHOrO 1OCTYNA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

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

4, MuHHCTEpPCTBO HAYKHU U BhIcIIero oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. HWudpopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBEHHOr0 MHCTUTYTa pycckoro si3pika uMeHu A.C. [lymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popManoHHbIH mopTan "Pycckuii si3pik" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepanun". Bonpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/bHbIe H MH(POPMAaLMOHHBIE pecypchl

KyoI'Y:

1. Cpena moayabHOTO AuHamuueckoro oOyueHwus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MIaHOB, y4€OHO-METOINYECKUX KOMILUIEKCOB, IMMyOJIMKAIIUN U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX PeCypcoB Kadenpsl HHHOPMALIMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/



http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTelNbHBIE pecypchl Kadenpbl MHPOPMAIMOHHBIX CHCTEM W
TexHosoruii B oopazosanuu Kyol'Y u nayuno-meroauueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeToauueckue yKa3aHus J1JIsl 00y4alOUIUXCsl 0 OCBOEHUIO TUCIMILTHHBI (MOIYJIs)

CaMocTtosiTennbHasi paboTa CTY/IEHTOB SBJSICTCS HEOTHEMIIEMOW YacThIO Mpoiiecca
MOATOTOBKU. JIMCIUIUIMHY PEKOMEHIYEeTCS H3y4aTh IyTeM CHCTEMAaTHYeCKOW MpOopadOTKH
JICKIIMOHHOTO MaTepuayia, CaMOCTOSTEIbHOW MPOpabOTKM PEKOMEHIYEeMON IJUTEpaTyphl,
PYKOBOJCTB M METOJWYECKUX YKA3aHUH K BBHINOJHCHUIO TNPAKTHYECKUX 3aHATHi. Llens
CaMOCTOSITENIbHOW pabOThl — pacHIMpeHHe Kpyrosopa W yriyOJeHue 3HaHHM B o00jacTu
(MHAHCOBOT'O MHCTPYMEHTAPHS.

KoHTponb 3a BBIOJHEHHEM CaMOCTOSATENBHOW pabOThl MPOBOAUTCA MPH H3YYCHUU
KKJIOM TeMbl JUCITUIUTMHBI HA CEMUHAPCKUX 3aHATHAX. ITO TEKYIIUH OMPOC, TECTOBBIE 3aJaHus,
KOHTpOJIbHAs padoTa.

B wuyacel, oTBeneHHBIC MJII CAaMOCTOSTEIBLHON padOTHI, CTYACHTHI TOJ PYKOBOACTBOM
HpGHOI{aBaTCHH O6$I3aHI)I BBIIIOJIHATH I/IHI{I/IBI/IZ[ya.HI)HBIG HpaKTI/I‘-IeCKI/Ie 3aaHusd, HOJIyT-IGHHI)IG Ha
MPaKTUYECKUX 3aHATHAX. [Ipu BBIMOJHEHWH OSTHX 3aJaHUd HEOOXOJMMO HCIIOJIB30BATh
TEOPETUYECKHI MaTepHuall, [ellaTh CCHUIKM Ha COOTBETCTBYIOIIME (OPMYIBI, IPOBEPATH
BBITIOJIHUMOCTD MPEANOCHIIOK, HCOOXOIUMBIX JIJIi IPUMEHEHHUS TOTO WJIM HHOT'O METO/Ia.

B OCBOCHHNU OAUCHOUIIJIMHBI MHBAJIXAaMU W JIULIAMH C OFpaHI/I‘-ICHHI)IMI/I BO3MOXHOCTAMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE UMEET WHIUBUIyajbHass ydyeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOJIHUTEIIFHOE Pa3bsiCHEHNE yUeOHOTO MaTepHraa.

NnnuBuayanbHble KOHCYJBTAlMM 1O TPEAMETY SBISIOTCA BaXKHBIM  (PAKTOpPOM,
CHOC06CTBYIOIIII/IM I/IHIII/IBI/II[yaJII/I?,aIII/H/I O6yT~ICHI/I$I )51 YCTaHOBJICHI/IIO BOCIIUTATCIBHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HWHBAJIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXHOCTSIMHA 3IIOpOBI>$I.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIIHHe (MOAYTI0)

HO BCEM BHUIAM y‘-IC6HOI>i JCATCIIBHOCTHU B paMKax JUCHUITIINHBI I/ICHOJ'II)BYIOTC?I
ayJIMTOpUH, KaOMHETHI U JTaOOpaTOPUH, OCHAIIEHHBIE HEOOXOTUMBIM CHEIHAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

HaumMeHoBaHKe crienraibHbBIX
HOMEILEHU I

OCHAIIIEHHOCTh CIIEIIHaIbHBIX
HOMEILEHHU

HepequL JIMIIEH3UOHHOTI'O
IpOrpaMMHOTI O obecrieueHus

VuebOHnle

ayIUTOpHU IS
MIPOBEACHUS 3aHATHH JCKIIMOHHOTO

Meobenb: yuebHas mebOenb

Texaumueckue CpeacTBa 06y‘IGHI/I$IZ

Microsoft Windows 8, 10,
Microsoft Office Professional Plus

THIIA 9KpaH, MPOEKTOp, HOYTOYK Loginom Community

VYueOHbie ayJJUTOPHU Juist | Me0Genb: yueOHas mebenb Microsoft Windows 8, 10,
MIPOBECHUS 3ansiTuid | TexHuueckue cpencrBa oOyyenus: | Microsoft Office Professional Plus
CEMHHAPCKOT0 THIA, TPYIIOBBIX M | 3KpaH, IPOEKTOP, HOYTOYK

WHAWBUIYaJTbHBIX KOHCYJ'[BTaI_II/II\/’I,

TEKYILEro KOHTPOJIS u

HpOMC)KyTO‘IHOﬁ aTTCCTalli

VYueOHble ayJUTOPHUHN JUTS
MIPOBEJICHUS TA00PAaTOPHBIX PadbOT

JlabopaTopus HHPOPMAITMOHHBIX U
yrpasisomux cucteM 201 H
JlaGoparopust 5KOHOMHUYECKOI
nHpopmatuku 202H

Jlabopartopust ynpasiieHUs B

Meobenb: yuebHas MeOeb

Texauueckue CpeacTBa O6y‘{eHI/I${Z

9KpaH, IPOEKTOP, KOMIBIOTEPHI,
HOYTOYKH

O6opynoBaHue:

IIK, TepMmuHanbHble CTAHIIUH,
Yceunuresb aBTOHOMHBIN
OecrpoOBOTHOM

TurnoBoi KOMIUIEKT y4eOHOTO

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Loginom Community

Microsoft Windows 8, 10,
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TeXHHYecKknx cucremax 207H

Jlaboparopust OpraHU3aIlMOHHO-
TEXHOJIOTHYECKOTO 0OecTieueH s
TOProBOM U MapKETHUHIOBOM
nesitenbHOCTH 201 A

Jlaboparopust 5KOHOMHKH H
ympasienus 212H

JlaGopatopust 6e30macHOCTH
)u3HeaesTensHoct 105A

obopymnoBanus "Teopus
aBTOMATHYECKOIO YIIpaBlIeHus",
IIpe3eHTanuu u niaakaTsl
Ycunurenb aBTOHOMHBII
0ecrnpoBOJIHOI ¢ MUKPO(HOHOM

[Tanenb uHTEpaKTUBHAS,
Kondepenn-cucrema, Muxmrep-
ycunutens, IlogaButens
aKyCTHYECKOH 00paTHOU CBSI3H,
HacrtenHblil TPOMKOTOBOPUTEID,
Pagmocucrema, MuxpodoH Ha
rubkoMm nepxarerne, Moroomok HP,
JoxymenTt-kamepa, becipoBogHas
Touka jfoctyna, Cucrema
BugeooroOpaxenus, KK nanens,
Crurep, MynsTumenuitHas
TpuOyHa nektop, Cucrema
BuneokoHpepeHIcBasn, [InakaTe

[Ipe3eHTanyu u naaxarel,
MHoro¢yHKIIHOHATHHBII
IpoQeCCHOHANBHBIN BUAEO
JICTEKTOp OAHKHOT U IICHHBIX
Oymar,

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

YHHBepCabHBIH AETEKTOp OAaHKHOT
Y IICHHBIX OyMar,

JleTekTop MoMMHHOCTH OaHKHOT,
SIIUK NeHEKHBIH,

[InaHmeTHBI UMIIPUHTED,
Yeunurenb aBTOHOMHBIN
becnpoBogHoi

Jlaboparopusble creHbl, TUMoOBOI
KOMIUIEKT y4eOHOTO
obopynoBanus, CTeHIbI-
TpeHaxepbl, CTeH I-IUTaHIIET,

TpeHakepHbII ~ KOMIUIEKC IO
MPUMEHEHHIO MEePBUYHBIX
CpeACTB MOXXaPOTYIICHHUS,
Komrutekc — TpeHaxep 1O

OKa3aHHIO TIEPBOH TOBpavYeOHOI
MTOMOTIIH, PoboTt-Tpenaxep,
KommiekT mnakaroB, Komriekt
JIEMOHCTPAIIMOHHBIX  TTOCOOHH,
Kommekt  aynmoBH3yalbHBIX
nocoouit
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Jis  caMoCTOSTeNsHONH  paboTHI

00yJaromuxcst MpeayCMOTPEHBI

TIOMCHICHUA, YKOMIIJICKTOBAHHBIC

CIEUaIN3UPOBAaHHON MeOeIbIo, OCHAIICHHBIE KOMITBIOTEPHOH TEXHHKOM ¢ BO3MOXXHOCTBIO MOJKITIOYEHUSI K CETH
«MHTepHeT» 1 00ecreYeHueM JA0CTyIIa B AJIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.

HanMmeHnoBanue nmoMeneHui s
CaMOCTOSTEIIFHOU pabOTHI

OcCHaIIEHHOCTh MOMEIICHUI JIJIs
CaMOCTOSTEIIFHOU pabOTHI

Hepequb JIMICH3UOHHOI'O
IporpaMMHOTIO obecrieueHus

3an HayuHoli OubIHoTeKn)

Me0emH: KOMIBIOTEPHBIE CTOIIBI

o0yyJaromuxcst oOyyaromuxcst
[omemnieHne as caMocTOsATENbHOM | Mebenb: yaeOHas MeOenb Microsoft Windows 8, 10,
pabotsl oOywatomuxcs (unraneHbiil | Kommuiekt  cnenmanusupoBanHoi | Microsoft Office Professional Plus




O6opynoBanue: KOMITBIOTEpHAs
TEXHHKa C IOAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHON
«/HTEpHET» W JOCTYHOM B
JJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
o0opymoBaHHe, OOECIIeUHBAOIIEE
JOCTYH K  CEeTH  HHTEpHET
(mpoBomHOE COeUHEHNE u
0ecrpoBOJIHOE  COCJUHEHHE 10
texnosorun Wi-Fi)

CCTHU

IloMenieHne a1t caMOCTOSTEILHOM
pabotsl oOyuarommxcs (ayn.213 A,
218 A)

Meobernb: yuebHas MeOenb
KoMmekt  crenuanu3upoBaHHOM
Me6emH: KOMIBIOTEPHBIEe CTOJIbI
ObopynoBanue: KOMITBIOTEPHAS
TECXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHOH
«HTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKaL[IOHHOE
o0bopymoBaHue, 0OCCICUHBAOIICE
JA0CTyl K CE€THU HUHTEPHECT
(mpoBoaHOE coelMHeHue u
OCCIIPOBOJTHOC  COCIUHEHHE IO
texaosorud Wi-Fi)

CETHU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
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