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1. Heau u 3axa4m y4eOHOM JUCHUNIMHBI

1.1 Hesm u3ydeHUs AMCUUIUIMHBI OINpENEeNeHbl I'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BhICHIET0 oOpa3oBaHusi W cooTHeceHbl ¢ obmmmu wnemsmu OOIT BO mo
HanpasieHUIo 1noaArotoBku «llpukiagHas maremaTuka M MH(POPMATUKa», B PaMKax KOTOPOH
IPENoJacTcs AUCHUILINHA.

Heabto ocBoeHuss ydeOHON aucuuIuHBL «COBpeMEHHBIE MPOOJIEMbl TPUKIIAIHON
MaTeMaTHKU U UH(POPMATUKK SIBIISIETCS OBJIaICHUE 3HAHUSAMHI U HaBbIKAMU UHTEJUIEKTYaJIbHOIO
aHaiM3a OOJIBIIMX JAHHBIX NpPU PELIEHUM psAga NPUKIAAHBIX 337ad IPOU3BOJACTBEHHOH U
HAY4YHO-HUCCIIEJ0BATEIIbCKOM 1€ TEIbHOCTH.

1.2 3agauyu AMCHUIINHBIL,

® aKTyaJu3alus M pa3BUTUE 3HAHUNH B OOJACTM MaTeMaTUYECKMX MOJENeH CIIOKHBIX
CeTeH;

® H3y4YCHHUE CYIIECTBYIOIIMX TEXHOJOTHI MOArOTOBKH OOJBIINX JaHHBIX K aHAIN3Y;

® OBJIAJICHUE [PAKTUYECKUMH YMEHMSMM M HaBbIKAMU peajM3alud TEXHOJOTUH

MHTEJJIEKTYaJIbHOTO aHaJIn3a O0JIbIINX JTaHHBIX;

e (QopmupoBaHHME YMEHMH M HaBBIKOB MPUMEHEHHS YHHUBEPCAJIbHBIX IPOIPAMMHBIX

[AaKETOB ¥ AHATMTUYECKUX IIaT(HopM AJIs aHaIu3a OOJbIINX JaHHBIX.

1.3 Mecto yueOHoii nucuuniauabl B crpykrype OOII BO

HucuuruinHa «CoBpeMeHHbIe Mpo0JieMbl NPUKIAJHOW MaTeMaTUKU U HH(OPMATHKH
oTHocuTcsl K OazoBor yactu bioka 1 Jucuumimuuel u moxynu. [laHHas AUCHUIUIMHA TECHO
CBsi3aHa ¢ JUCHMIUIMHaMuU Oa3zoBoro mukia «lccnenoBanue onepanuil 1 CUCTEMHBIN aHATU3» U
«MareMaTH4eckoe MOJEIMPOBAHWE SKOHOMMYECKHMX cucTeM». OHa HampasieHa Ha
(dopMHpoBaHUE 3HAHWUH, NMPAKTHUECKUX YMEHUH M HAaBBIKOB 110 NPUMEHEHUIO COBPEMEHHBIX
METO/IOB MHTEIUICKTYAJIbHOTO aHalii3a OOJBIIMX JAaHHBIX B Pa3IMUYHBIX cepax 4eI0BEeYeCKOn
nesrenbHocTH. OOGecnieunBaer (hopMupoBaHHE Yy OOYYarOIIMXCsl CIIOCOOHOCTH K TEOPETUKO-
METOJI0JIOTUYECKOMY aHaJIM3y MNpPOOJEeM IMOMCKAa HOBBIX HETPUBUAIBHBIX 3aKOHOMEPHOCTEH C
MOMOIIIBI0 MHTEJUIEKTYaJIbHOIO aHajlu3a OOJIBIIMX JAaHHBIX; (OPMHPOBAHUE KOMIIETEHLHH B
aHaJIM3€ METOJOB U MPOLEAYp MHTEIIEKTYaIbHOTO aHajau3a OOJIbIINX JaHHBIX. B cOBOKymHOCTH
U3y4eHHE STOM JAUCHUIUIMHBI TOTOBUT OOY4aeMbIX KaK K Pa3IMYHBIM BUIAM HPAKTUYECKOH
DKCIIEPTHOM M  AHAIUTHUYECKOM  JCATENBHOCTH, TaK W K  Hay4YHO-TEOPETHYECKOW,
UCCIIEI0BATEIBCKON NEATEIIHOCTH.

W3ydyeHnne paHHOM JOUCHUIUIMHBI Oa3upyeTcss Ha MaTeMaTH4ecKOoM MOJrOTOBKE
CTYACHTOB, OJIy4eHHO npu npoxoxaeHun OOIT GakanaBpuara.

Marepuan naHHOW MUCHUIUIMHBI UCIIOJIB3YETCS TIPH padoTe B paMKax CIeIiCeMUHapa, a
TaKXe B HayYHO-MCCIIEI0BATENbCKOM MPaKTHKE U IPU paboTe HaJl MaruCTEPCKOM uccepTanue.

1.4 IlepeyeHpb MJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs M0 AUCHMIIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrpPaMMbI

Komnerennuu  obydatomierocs, ¢opMupyemble B pe3ylbTaTe OCBOGHHS — Kypca
«CoBpeMeHHbIe TPo0IeMbl IPUKIIATHOW MaTEMATUKU U UH()OPMATUKI:

Kon DopMyIMpPOBKAa KOMIIETEHIIUN
KOMIIETEHINH
OK-2 TOTOBHOCTBIO JIEHCTBOBaTh B HECTAHJAPTHBIX CUTYalUsX, HECTH COLUAIBHYIO
Y 3TUYECKYIO OTBETCTBEHHOCTH 3a MPUHSTHIE PELICHUS
3Hath — OCHOBHBIE CTpaTeTMu TOBEJIEHUS B HECTaHIapTHBIX

CUTyallUsIX M Mepy CONMAIbHOM M AITUYECKOU




OTBCTCTBCHHOCTH 3a IPUHATHIC PCIICHUS.

YMmern

- HeﬁCTBOBaTB B HCCTAHAAPTHBIX CUTyalUsaAX, HCCTHU
COIHMAJIIBHYKO M OTHYECKYKO OTBCTCTBCHHOCTHL 34
IIPHUHATHIC PCIICHUA

Bnaners

— IPUMEHATHh CHUCTEMHBIM IOAXOJ M MAaTeMaTUYECKUE
METOABl HUCCJIECNOBAHMSA ONEpaluid K PELICHUIO
HECTaHIapTHBIX 3a/1a4y MaTeMaTUYECKOTro
MOJEIIMPOBAHUS.

OK-3

T'OTOBHOCTBIO K CaMOPa3BUTHUIO, caMopcalin3aluu, HCIIOJIB30BaHHUIO
TBOPYCCKOI'O MMOTCHIMAJIA

3HaTh

—  CHOCOOBI p33pa6OTKI/I M aHa/IM3a KOHLCITYAJIbHBIX M
TCOPECTUUCCKHUX MOHCHCﬁ peuiacMbIX 3aaa4 HpOGKTHOﬁ
n HpOI/IBBOIICTBeHHO-TGXHOHOFHHGCKOﬁ JACATCIIBHOCTHU

YMmers

- p8,3pa6aTBIBaTB U aHAJIM3WPOBATh KOHLCITYaJIbHBIC U
TCOPCTUYCCKHUEC MOJCIN PCIIaCMbIX 3aJday HpOGKTHOfI
n HpOI/I3BOIICTB€HHO-TGXHOHOFHHGCKOﬁ JACATCIIBHOCTHU

Bnanetrs

— MpUOOpecTH HaABBIKU pa3paboTKu U aHalu3a
KOHIIENTYaJbHBIX M TEOPETHUECKHX  MOjelen
pelaeMbIX 3a7ad MPOEKTHOW M MPOU3BOACTBEHHO-
TEXHOJIOTHYECKOU JIEATETbHOCTH

OIIK-4

CHOCOOHOCTBIO MCIOJB30BATh U MPHUMEHATH YIIIyOJCHHBIC 3HAHUS B 00JIACTH
NPUKIAHON MaTeMaTuKU U MH(QOpMaTHKU

3HaTh

— crnocoObl pa3paboOTKM M aHANIM3a KOHIENTYaJbHBIX U
TEOPETHYECKUX  MOJECJIEH  PEIIaeMbIX  HAay4YHBIX
npobseM U 3aJad NMPOEKTHOW M MPOU3BOJCTBEHHO-
TEXHOJIOTMYECKON IEATEIbHOCTH

YMmers

— aHaATU3UpPOBaATh MPOLETYPHl YIIYOJEHHOTO aHalIn3a
po6JIeM, MOCTAaHOBKU M 0OOCHOBAHUS 3ajJjau HayYHOH
1 IPOEKTHO-TEXHOJOTUYECKON JESITEIbHOCTD

BmangeTs

— CIOCOOHOCTBIO UCIIOJIb30BATh yriayOieHHbIe
TEOPETUYECKHE M MPAaKTHUYECKHWE 3HaHHUs B 00JacTH
MPUKJIATHON MaTeMaTUKU U UH(OPMATUKH

I1K-11

CIOCOOHOCTBIO pa3palaThiBaTh AHAIUTHUECKUE 0030pbI COCTOSIHUS OO0JIACTH
MPUKIIATHOM MaTeMaTHUKU U HHPOPMAIIMOHHBIX TEXHOJIOTUN

3HaTh

— cmocoObl  pa3pabOTKU  aHATUTHYECKUX  0030pOB
COCTOSIHUSI O00ONacTH TPUKIATHOW MaTeMaTHKU W
WH()OPMAIMOHHBIX TEXHOJIOTHIT

YMmers

— pa3pabaThiBaTh AHAIUTUYECCKHE OO30PHI COCTOSHUS
obnactu MIPUKJIATHOM MaTeMaTUKH "
MH(OPMAIIMOHHBIX TEXHOJIOTUHI

Bnanets

— CHOCOOHOCTBIO  pa3padaThIBaTh AHAJTMTUYECKHE
0030pBI COCTOSIHUS 00JIaCTH MPUKIATHON MaTeMaTUKU
1 MH()OPMAITMOHHBIX TEXHOJIOTHI

I1K-12

CHOCOOHOCTBIO K B3aUMOJCHUCTBUIO B paMKaxX MEXIYHAapOJHBIX MPOEKTOB M
CeTeBBIX  €OOOIIECTB B OOJAaCTM  NPHUKIAJHOM  MaTeMaTUKH U
UH(OPMALMOHHBIX TEXHOJIOTUH

3HaTh

—  CHOCOOBI IMPOBCACHUA HAYYHBIX I/ICCHe}IOBaHI/Iﬁ n




VYMeTh

METOOJIOTHIO PEelIeHUs TpobieM

MOJIyYEHUSI HOBBIX  HAy4YHBIX M  MPUKIATHBIX
pe3yabTaTOB CAMOCTOSITEIbHO M B COCTaBE HAY4YHOIO
KOJUIEKTHBA

— XapakTepu3oBaTh CHUCTEMHBII aHaIn3 Kak

— IHPUMCHATDH CHCTEMHBII noaxoag M MaTeMaTHYCCKHE
Brnanets METOAbI MCCJIICAOBAHUA onepaunﬁ K pCIICHUIO 3ajJayd
MAaTCMaTUUICCKOTO MOACIIMPOBAHUA

2. CTpyKTypa M coJep:KaHue TUCHHUIIHHbI

2.1 Pacnpeuene}me TPYAOEMKOCTHU ITUCHUIIJIMHBI IO BUAaAM paﬁoT

O6mass Tpymo€MKOCTh JWCHMIUIUHBI cocTaBiusier S5 3ad.en. (180 wacoB), wux
pacnpesiesieHre o BUaaM padoT MpeICTaBICHO B TaOIuILE.
Bun yuebnoit paboTsl Bcero CemecTtpbl
4acoB (uacel)
A
KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 40 40
3aHsATUS JEKIIMOHHOTO TUTIA 20 20 - -
JlaboparopHble 3aHATHS 20 20 - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSTHSI) i ) ) ]
HWnas koHTaKkTHa" padora:
KoHnTtpoib camocTositenbHOM padoThl (KCP) - -
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHce:
Kypcosas paboma - - - -
IIpopabomxa yuebnozo (meopemuyeckoeo) mamepuana 40 40 - -
Buvinoanenue unousuoyanvrvix 3a0anuii (no02omoska 40 40 i i
coobujenull, npezeHmayuii)
Pegepam 10 10 - -
IToAroToBKA K TEKYIIEMY KOHTPOJIIO 14 14 - -
KonTpoJis:
[TonroroBka K dK3aMeHY 35,7 35,7
O0mas Tpya0eMKOCTh qac. 180 180 - -
B TOM 4YHCJI€ KOHTAKTHAsA 403 | 403
padora
3a4. efl B 5

2.2 CTpykTypa y4eOHOM IMCIMIIIUHBI

Pacnpenenenne BugoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

Paznensr AUCHUIUINHBI, U3y4aCMBIC B CCMECTPC A

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET S 3a4€THHIX eNuHUIIB, 180 gacos.




Y4yeOHO-TeMAaTH4YeCKHH TJIAH 0YHOM ()OPMBI 00yYeHUs

Ne Hmozo KoHTakT 4acel Cp
n/n HanmeHoBaHue pa3jiesia, TeMbl akao.u | Becer | JI JIo
acoe 0
Pa3znen 1. BBenenue B anaius
ooabiux anHbix (Big Data)
1. CBotlicTBa OOJBIINX JAHHBIX. 12 2 2 - 10
2. Hctoynuku 0OJIbIINX JaHHBIX. 12 2 2 - 10
3. Busyanuzanus u aHanm3 OOJIbIIHX 16 4 2 2 12
JTAHHBIX.
Pa3zgen 2. TexHoJiorusi anajin3a
CJIOKHBIX ceTei
4, KomMruiekcHbie ceTH U ux. 12 2 2 - 10
5. CoruaiabHbIe CETH U UX CBOMCTBA. 16 6 2 4 10
6. Marematuueckue MoJIeIu 16 6 2 4 10
COILIMAJIbHBIX CETEeH.
1. 3a/auM ynpaBieHUs B COLUATIBHBIX 16 6 4 2 10
CeTSIX.
Pa3znen 3. Ananutuka B
COIMAJTBbHBIX CETAX
8. COop nHpOpMAITUU B COIUATBHBIX 22 6 2 4 16
CeTSIX.
9. KomnmaGoparuBHasi prutbTparms. 22 6 2 4 16
Bcero no pasznenam AUCITUTIIMHBI: 144 40 20 20 104
HKP 0,3
KCP -
KoHntpoib 35,7
Wroro: 180 40 20 20 104
2.3 Conep:xanue pa3ieoB TUCHUTIINHBI
Ne HaumenoBanue opwma Tekyuuero
pasie paznena/Momgys KOHTpOIA
na
1 2 4
1 | Beenenue B aHanu3 OOJIBLINX 1. [oaroroBka pedepatos, IIPE3ECHTALAM,
nauubix (Big Data). BBICTYIIJICHUH.
2. Oruer mo O6u3HEc-3a/1a4e.
3. IIpoBepka BbIMOSHEHUS J1AOOPATOPHOM pPabOTHI
No 1.
2 | TexHonorus aHaIu3a CIOKHBIX 1. ITonroroska pedeparos, IIPE3ECHTALNN,
ceTen. BBICTYIUICHUH.
2. Oryer no Ou3HEC-3a1aue.
3. IIpoBepka BBIOTHEHHS JAOOPATOPHON PabOTHI
Ne 2-5.




AHanutHka B COIIMAaJIbHBIX CCTAX.

BBICTYIUICHHH.
2. Ortdyer o Ou3HEC-3a1a4e.

Ne 6-10.

1. TloarotoBka pedeparos, MPE3CHTAINM,

3. IlpoBepka BBITOTHEHHS Ta00PATOPHBIX padOT

3amuTa JraboparopHoit padotsl (JIP), Bemmoanenue kypcoBoro npoekrta (KII), kypcoBoii paboTsl
(KP), pacuerno-rpadudeckoro 3ananus (PI'3), nanucanue pedepara (P), acce (), KOIIOKBUYM
(K), rectupoBanue (T)

2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA

HanmenoBanu dopma
Ne
e TEKYIIETo
pas3z Copneprxanue paszaena/Moays
ora paznena/mMony KOHTPOJIS
st
1 2 3 4
1 BBenenue B 1. Onpoc no
aHaIN3 Tema 1. CBoiicTBa OOJBIINX JAHHBIX. pe3ysbTaTam
00IBIINX . WHUBUyall
. Big data (OGosbiime maHHBIE) — OrPOMHBIC OOBEMBI FMBHAY
naHHbIx (Big BHOI'O
Data). HEOJHOPOAHOM M OBICTPO MOCTymaromeil UQpPoBoil | 3aJaHus.
Spa6 2. Oryer 1o
uHboOpMaMY, KOTOpbIe HEBO3MOXHO  00paboTarh P—
TpagULIMOHHBIMU HUHCTPYMEHTaMH. IIpyHumne!r ananuza | 3azade.

00JIbIINX JTAHHBIX. CtpyKTypupOBaHHbIE u
C1ab0CTPYKTYpPUPOBAHHbBIE OoublINE JaHHEIE.
KonudecTtBo,  TOYHOCTh, MPUYMHHOCTH  OOJBIINAX
naunbix. Data lake (o3epo maHHBIX) — XpaHHIHIIE
OOJIBIINX JAHHBIX B HEeoOpaboTaHHOM BHJIE.

AHanUTUYECKHE TUIAT()OPMBI.

Tema 2. UcTouHUKH OONBIINX JAHHBIX.

WuTepHeT, colnanbHble CETH, MHTEPHET Belllel, KHOCKH,
TEJIEMaTHYeCKHe JaHHBIE — OCHOBHBIE HWCTOYHUKHU
OOJBIIUX JAHHBIX, UX XAPAKTEPUCTUKU U OCOOCHHOCTH.
CpencrtBa cOopa JAaHHBIX B WHTEPHETE M COLMAIBHBIX
cerax. Data Opokepsl.

Tema 3. Buzyanuzanus u aHaau3 OOJIBIINX JTaHHBIX.
BBenenne B BHU3yanu3aluio  OONBIIMX  JTAHHBIX.
Busyanmuzaropsl 00miero Ha3HA4YCHWS: BH3YyaIH3aIUs
MOTOKOB JIAHHBIX; BU3YQJIbHBI HHTEJIEKTYaIbHBIN
ananmu3 npaneeix (Visual data mining); BusyanbHbIH
nouck u  pekomenmanmu  (Visual search  and
recommendation); ommcaHHe CHTyalMii Ha OCHOBE
OOJBIIMX JAaHHBIX C UCIOJIB30BAaHUEM BU3YAIU3AIUU
(Big data storytelling using visualization);
MacmTabupyemMbie METO/IbI napaieabHON




BU3YaJIM3allii; COBPEMEHHBIE alllapaTHBIE CPEICTBA U
APXUTEKTYPHI TSl aHATN3a U BU3YAIIU3alUN JAHHBIX.
Busyanuzaropel, mpUMEHsiEMble IS WHTEPIpETAIUN
pe3yNIbTaTOB aHanu3a OONbIIMX JaHHBIX (“‘OoyblIve
AKpaHbI*, Cpebl BUPTYAJIbLHON peabHOCTH). METOIUKH
00paboTKK OONBINIMX JAHHBIX: CXKATHE, KIIACTEpH3aIlvs,
CIIaliCHHT,  (HIBTPAIHSL. Data mining (goObiua
nH(OPMAILINN) — WHTEIUICKTYaIbHBIA aHATN3 JaHHBIX C
LEeNbI0  BBIABJICHUS  3akoHOMepHocTed.  Machine
learning (MammHHOE 00y4eHUE) — TEOPHUS M MPAKTHUKA
pa3paboTK CcaMOOOyYarOIIMXCS IporpamM, OobImas
o0macthb HCKYCCTBEHHOTO MHTEIJIEKTA. Deep
learning (riyookoe o00y4yeHne) — BHA MAaIIMHHOTO
oOy4yeHus, co3famomuii Oojee CcloXHBIE H  Ooiee
CaMOCTOSITENIbHBIC 00YYarOIIUECs TPOTPAMMBI.

TexHomorus
aHajan3a
CIIO’KHBIX
CETeH.

Tema 4. KOMIUIEKCHBIEC CETH M UX CBOMCTBA.

Hexkoropeie ocHoBHBIE mnoHATHA. Kpartuaimas piuHa
nytH (reoaesnueckas uHus). Jlnamerp cetu. Pemerku u
¢dpaxranel. Crnydaitaeie cetu. Pacnpenenenue y3i10B 1o
yuciny cBsseit (degree distribution). Kiacrepusanmus.
BoO3HMKHOBEHHE TMIraHTCKOTO CBA3aHHOIO KJIACTEpA.
Cerm TecHoro wmupa © Oe3macmiTaOHBIE  CETH.
Okcnepument Mwnirpama. HccnenoBanust Botrca u
Crporarma. Cetu TecHoro mupa. besmacmrabHbie ceTu.
Mogens bapabamm—Ane0epr. CTpyKTypa CIIOXKHBIX
cereit. Harpy3ka y3ma (betweenness centrality).
[Moarpadsr m motuBbl. Kimku, cooOriecTBa, KOMMYHEI.
AccopTaTMBHOE U  JIMCCOPTATUBHOE CMEIIMBAHMUE.
Kputnueckue sBICHUS B CIIOKHBIX CETAX. Y CTONYMBOCTD
K aTaKaMm. CunxpoHU3anus B CeTsIX.
Camoopranu3oBaHHas KPUTUYHOCT. Kackannbie
MOBPEXKICHHS U pacpoCcTpaHeHNEe HHPEKITHil.

Tema 5.. ConpanbHBIE CETH M X CBOMCTBA.

CouuanbHasg ceTb KaKk COLUalbHAas  CTPYKTYpa,
COCTOSIIAsl U3 MHOKECTBA ar€HTOB U ONPEAEIISIEMOTO Ha
HEM MHOKECTBa OTHOIIICHUH. Bo3moxuoctH,
MPEIOCTABIISIEMBIE T10JIB30BATENAM COLUAIIBHOW CETHU:
notydeHue uH(OpMaIMU OT IPYTUX WICHOB COIUATBHOM
cetw; Bepudukamms uIeH  dYepe3  ydyacTHE  BO
B3aMMOJICCTBUSAX B COIMAJIBHOM CETH; COIHaIbHAS
BBITOZa  OT  KOHTAaKTOB;  peakpeanuss  (OTIBIX,
BpeMsIpenpoBoxkaeHue). IlpuMeps! collnaabHBIX CETEH.
Tema 6. MaTemaTu4eckre MOJCIIH COIIMATbHBIX CETEH.

Kitaccel MaTeMaTHuecKUX MOJIEIEH: MOJENH B3aMMHOM
WH()OPMHUPOBAHHOCTH; MOJIETH COTJIACOBaHHBIX
KOJUIEKTUBHBIX JCHCTBHH; MOAENIM KOMMYHHUKAIU;
MOJIETTM  CTa0WJIBHOCTH; MOJAENTU HH(POPMAIIIOHHOTO
BIMSHUS W YIPaBIEHUS, MOJEIN HWHOOPMAIMOHHOTO
MPOTUBOOOPCTBA. MaremaTuueckue MOJIEJIN
WH(POPMAIIMOHHOTO BIHUSHUS B CETH: CTOXAaCTUYECKHE
Monenu (memu  MapkoBa); MOJENU  TOJOCOBaHUS;

1. Ompoc no
pe3yibTatam
HHIUBUTyaT
BHOT'O
3a7aHusl.

2. Otuer no
OusHec-
3ajave.




KacKaJHble  MOJENHW; MOJEIM  NPOCauyMBaHUA U
3apakeHMsl; Mojenb V3uHra; Moaenu Ha OCHOBE
KJIETOYHBIX aBTOMATOB. MIH/IEKCHI BIUSIHHUS.

Tema 7. 3anauu ynpaBiieHHs B COLIMAIBHBIX CETSIX.
Mopenyu moporoBoro KOJJIEKTUBHOTO MMOBEACHUS B CETH.
VYihpasineHue noporaMH. YIOpPaBICHUE pEIyTalMeH.
PednexcuBnoe ympasnenue. CToXacTUYECKUE MOJIEIH
yIpaBJIeHUs] B CETH. YHpaBleHHE “BO30YXIeHHEM™
areHTOB B CETHU. YTPaBJIICHUE “UMMYHHM3AIMEH™ TOJIIIBI.
WudopmanoHHoe  mpOTHBOOOPCTBO. Teopetuxo-
UTPOBBIE MOJIETIH YIIPABIICHUS B CETH.

3 | Anaiiutuka B | Tema 8. COop uHbOpMaIMK B COLIMATIBHBIX CETAX.
COLIMANBHBIX | METO/IbI U AITOPUTMBI aHATH3a AKTUBHOCTHU B
CeTsX.

COLIMAJIbHON ceTU. TeXHOJIOrMH MOHUTOPUHTA U aHAJIN3a
couuanbHbIx cerei. IlapcuHr B coumanpHOU cetu ( Ha
npumepe Bo «BKonTtakre»).

Tema 9. KomraboparuHasi GuibTpanusi.

Tunel  Mopenel  KOJUIA0OpaTUBHOM  (COBMECTHOM)
(GUIbTpallu: OCHOBAaHHBIE HA COCEJCTBE, OCHOBAaHHBIC
Ha Mozenu; rubpuansie. [Ipobremsl kommabopaTuBHOMN
buabTpanum: pPa3peKEeHHOCTh JTAHHBIX;
MacIITabupyeMocTh; Mpodiema “XO0J0JHOro crapTa’;
CUHOHUMHUS;, MOILIEHUYECTBO; “Oenbie BOpoHbI”. OleHKa
s dexTuBHOCTH U cpaBHeHUe Moaeneil. [Ilpumenenue B
COIIMAIbHBIX CETSAX. PekomMeHaaTebHbIe CUCTEMBI.

1. Ompoc no
pe3ynbTaTam
1705011203701 \E0)
BHOT'O
3a7aHus.

2. Otuer o
ousHec-
3ajave.

2.3.2 CemuHapcKHe 3aHATHA — He NPeLyCMOTPEHBbI
2.3.3 JlaGopaTopHble 3aHATHSA

HaunmenoBanue ®opma
Ne aztena HaumeHoBaHue TeKYIero
n/n P J1a00paToOpHBIX padoT y
KOHTPOJIA
Brenenue B ananus [TocTpoenue sro - rpada
1 OOJIBIINX JAHHBIX I10JIB30BATENSA IIposepka
" | (Big Data). COIMAJIBHOW CeTH BBITTOJTHCHUS
«BKoHTakTe» ¢ 1a00paTOPHBIX
ITOMOILBIO TTPHIIOKEHUS pabot Ne 1
NodeXL Excel Template.
2. | TexHONOTHS aHATH3a [TpoBepka
. Pacuer meTpuk
CIIOXKHBIX CETEM. . BBITTOJIHEHUS
10JIb30BATENEHN B 310 —
rpage 1a60paTOPHBIX
page. pabot Ne 2
CrpykrypHas IIpoBepxka
KJIaCTEpU3aLIHsI BBITTOJIHEHUS
0JIb30BaTeseil B 3ro — 1a00paTOPHBIX
rpade. pabot Ne 3
PacueT nnaekcon ITpoBepka




BIIMSATEIbHOCTH BBINOJIHEHUS
MOJIb30BATENIEH B ATO - 1a00paTOPHBIX
rpade. pabot Ne 4
IIposepka
Pacnipoctpanenue POBEP
9 BBIITOJIHEHUS
MHEHUH B 310 — rpade Ha
1a00paTOPHBIX
ocHOBe Lienu Mapkoga.
pabot Ne 5
YnpaBneHue MHEHUSIMU
110JIb30BaTENeH B A0 —
IIpoBepka
rpade Ha OCHOBE
o BBIITOJIHEHUSI
MaTeMaTHYeCKOM MoJienu
1a00paTOPHBIX
MTOPOTOBOTO
pabot Ne 6
KOJIJIEKTUBHOT'O
MOBEJICHHS.
AHauTHKA B Co6op nHpOpMALIHH O
COIIMAIBHBIX CETSX. MOJIb30BATEIISIX B [IpoBepka
COLIMAJIBHOW CeTH BBIITOJIHEHUS
«BKoHTakTe» ¢ 1a00paTOPHBIX
MIOMOILBIO TPUIIOKEHUS pabot Ne 7
VK MINER.
C6op unpopmanuu o
MOJTb30BATEIISIX B [Tposepka
COLIMAJILHOW CeTH BBITTOJTHEHUS
«BKoHTakTe» ¢ 1a00paTOPHBIX
MTOMOILBIO ITPUIIOKECHUS pabot Ne 8
VK API.
KonnaGopaTtusnas
(coBMecTHas) [IpoBepka
¢bunbTpanus BBITTOJTHEHUS
MOJTb30BATENIeH B ATO — 1a00paTOPHBIX
rpade Ha ocHOBe Mojienelt | pabot Ne 9
COCEJICTBA.
KonnaGopaTtusHas
(coBMecTHas)
[IpoBepka
bunbTpanus
. BBITTOJIHEHUS
MOJTb30BATEJICH B ATO —
rpade Ha OCHOBE MOJENei 11ab0paTOpHEIX
P pabot Ne 10
TPaH3UTUBHBIX
accolMaIui.

2.3.4 KypcoBbie padoThl — He IPeAyCMOTPEHbI




2.4 Ilepeuenn

Y4eOHO-MeTOAUYeCKOro obOecnmevyeHuss JJIsi CaMOCTOSITeIbHOM

paﬁoTBl oﬁyqalomerocﬂ o JMCHUIIJIMHE

Lenbto caMOCTOSITEIHLHON PabOThI CTYIEHTA SIBJISCTCS YriIyOJeHUe 3HAHUHN, TIOTyYeHHBIX
B pe3yjibTaTe ayIuTOPHBIX 3aHATUH. BblpaOaThIBaroTCS HaBBIKM CaMOCTOSITENIbHON pabOTHL
3aKperuIsAtoTCs. ONBIT M 3HAHUS, MOJy4YeHHBIE BO BpeMs JIaOOpaTOpHBIX 3aHATUH. [lomemeHus
JUTISL CAMOCTOSITEIILHON PabOThI CTYACHTOB — ayauTOpus Ne 102-A 1 ynTaIbHBIN 3a1.

No

Bun camocrositensHON
paboTHI

HepequL y‘le6H0'MCTOILI/I‘-ICCKOFO obecrieueHus JUCHUIIINHBI
T10 BBITIOJTHEHHIO CAMOCTOSTEIIHLHON pa6OTBI

1

2

3

[IpopaboTtka u
HOBTOpEHHE
JEKIMOHHOTO MaTepHuaa,
MaTepuaina yueOHol U
Hay4HOH JINTEpPaTyphl,
HOATOTOBKA K
CEMUHAPCKUM 3aHSITHSIM

Metoandeckre yKa3aHUs 1J1s IIOATOTOBKH K JIGKLIMOHHBIM U CEMUHAPCKUM
3aHATHSIM, YTBEP)KICHHbIC Ha 3aceAaHuM KaeaAphl IPUKIaTHON
MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U IPUKIAIHOMI
matemaTuk ®I'BOY BO «Ky6I'Y», mpotokon Ne22 ot 29.06.2017 r.
Metoandeckre yKa3aHus [0 BBIIIOJHEHHUIO CAMOCTOSITEIbHON PadOTHI,
YTBEp>KACHHBIC Ha 3acelaHuU Kadeapbl MPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'VY», mpotokon Ne22 ot 29.06.2017 .

IToaroroBka k
1a060pPaTOPHBIM 3aHATHSM

Metoardeckre yKa3aHHs [0 BBIITOJHEHHUIO JJAOOPAaTOPHBIX padoT,
YTBEp>KACHHBIC HA 3acelaHuU Kadeapbl MPUKIAJTHOW MaTEMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U NPUKJIAAHON MaTEeMaTHKH
OI'BOY BO «Ky6l'VYy», mpotokon Ne22 ot 29.06.2017 .

IToaroToBka K pelieHuIo
3a/1a4 U TECTOB

MeTtoandeckre yKa3aHusl [0 BHIMOJHEHHUIO CAMOCTOSITEIBHOM Pa0oTHl,
YTBEp>KACHHBIC HA 3acelaHuU Kadeaphl MPUKIATHOH MaTEMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U NPUKJIAAHON MaTEeMaTHKH
OI'BOY BO «Ky6l'Vy», mpotokon Ne22 ot 29.06.2017 .

IToaroroBka nOKJIaI0B

MeTtoandeckre yKkazaHus JJisl IIOATOTOBKH dcce, pedepaToB, KypCOBBIX
paboT, yTBepKJICHHbIC Ha 3aceaHuy Kadeaphl IPUKITATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U NPUKJIAAHON MaTEeMaTHKH
OI'BOY BO «Ky6l'Yy», mpotokon Ne22 ot 29.06.2017 .

IToaroToBka K pemieHuIo
pacueTHO-TpapUUECKIX
3ananuii (PI'3)

MeTtoandeckre yKazaHUs 10 BHITOTHEHUIO pacueTHO-TpaduIecKux
3aJJaHNl, YTBEPKJCHHBIC Ha 3acelaHiU KadeIpbl MPUKIATHON
MaTeMaTUKH (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M TPUKIIAJTHON
MatemaTk @I'BOY BO «KyoI'Y», mporokon Ne22 ot 29.06.2017 r.
MeTO)II/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJTHECHUTIO CaMOCTOSTEIIBHOMN paGOTBI,
YTBEp)KJICHHBIE Ha 3acelaHn¥ KadeIpbl NPUKIAJTHON MaTEeMaTUKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «KyoI'Y», mporokon Ne22 ot 29.06.2017 r.

[loxroroBka K TeKyIemMy
KOHTPOJTIO

MeTO)II/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJTHECHUTIO CaMOCTOSTEIIbHOMN paGOTBI,
YTBEp)KJICHHBIE Ha 3aceaHnH KadeIpbl NPUKIAJTHON MaTEeMaTUKH
(axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «KyoI'Y», mporokon Ne22 ot 29.06.2017 r.

Y4eOHO-MeTOIUYECKUE MaTepuaibl NIl CaMOCTOSITENIbHOM paboThl 00yYaromMxcs W3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS M BOCHIPUSATHS HH()OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

—B NI€YaTHOM opMe YBETMUEHHBIM LIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.




I[HH JIAI ¢ HAPYUIICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3.00pa3oBaTe/ibHbIE TEXHOJIOTUH

C ToOukM 3peHHS MPHUMEHSEMBIX METOJIOB HCIIOJIB3YIOTCS KaK TpaJUIUOHHBIC
I/IH(l)OpMaLII/IOHHO-06I>SICHI/ITCJIBHLIG JICKOMK, TaK W MWHTCPAKTUBHAA II0Ja4Ya Marcpuajia cC
MYJIbTUMEIUHHON crcTeMoil. KOMIBIOTEpHBIE TEXHOJOTHMH B JAHHOM CiIydae 00eCHeunBaroOT
BO3MOXKHOCTh Pa3HOIUIAHOBOTO OTOOpPaXEHHUsI allTOPUTMOB U JEMOHCTPAIIMOHHOTO MaTepuaa.
Takoe couyeTaHue MO3BOJSET ONTHMAJIBHO HCIIOJIB30BAaTh OTBEJCHHOE BPEMSI M PACKPBIBATH
JIOTUKY U COACPIKAHUC NUCHUIIIINHBI.

Jlekyuu TIpencTaBISAIOT CO00H cUcTeMaTHYeCKue 0030pbl TEXHOJOTHH MO OOJBIINM
JAaHHBIM U CJIIOKHBIM CETAM C Honaqeﬁ Marcpurajia B BUAC Hpe?’eHTaHI/If/’I.

Jlabopamopnoe 3ansamue TO3BOJIICT HAYYUTh CTYJICHTa NPUMEHSITh TEOPETUYCCKHE
SHAHUA IPU PCHICHUH U UCCIICAOBAHUN KOHKPCTHBIX 3aj/1a4. J'Ia60paT0prle 3aHATUA IPOBOAATCA
B KOMITBIOTEPHBIX KJlaccaxX, NMPH ITOM NpakTuKyercs pabora B rpymmax. [loaxon pasbopa
KOHKPCTHBIX CI/ITyaIII/H\/JI HIMPOKO HCIOJB3YCTCA KaK MPEIoAaBaTCJICM, TaK U CTYACHTAMU IIpU
MPOBEJICHUH aHAINU3a PE3yJIbTaTOB CAMOCTOATEIbHOM paboThl. ITO OOYCIOBIEHO TEM, YTO B
MPOIIECCe HCCIICIOBAHUS YaCTO BCTPEUAIOTCS 3a7add, JUIS KOTOPBIX EIWHBIX TOIXOJOB HE
cymectByer. Kaxias KOHKpeTHash 3ajada TpU CBOEM HCCIICJOBAHUU HUMEET MHOXKECTBO
MOJXO0/0B, a 3TO TpedyeT pa3dopa U OIEHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI MPEIYCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM JIEKTPOHHOH TOYTEHI.

3aHsaTHSA, IPOBOAUMBIE C HCNIO0Jb30BAHHEM HHTEPAKTHBHBIX T€XHOJIOTHii

KonmaecTBo gyacoB

Ne HanmenoBanue paznenos (Tem) UHTEPAKTHBHBIC
BCEro aya. 4acoB
YHachbl
1 2 3
1. |BBenenue B ananu3 6osbinux AanHbix (Big Data). 8 2
2. |TexHOJOTHS aHAIU3a CIOXKHBIX CETEH. 20 4
3. |AHajguTHKa B COIUAIIBHBIX CETSX. 12 2
Hmozo no oucyunnune: 40 8
4, OueHouyHbIe cpeAcTBA  JAJsi  TeKYIIero KOHTPOJsS  YCIeBaeMOCTH,

MPOMEKYTOYHOIH aTTeCTALMHU 110 HTOraM OCBOEHHS THCIUTITHHBI

4.1 ®oHA OLIEeHOYHBIX CPEACTB IS MPOBEAeHHUS TeKYIIel aTTecTalun

VYyeOHasi AeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydyeOHOTrO mpolecca.
[Tpoiecc camocTOSTENbHON pabOThl KOHTPOJUPYETCS BO BpPEMsl AYAUTOPHBIX 3aHATUNH U
WHANBUAYAIbHBIX KOHCYyNbTanuil. CamocTosiTensHas padoTa CTYIEHTOB MPOBOIUTCS B (opme
U3YYCHHUS OTICIHHBIX TEOPETHICCKUX BOIIPOCOB I10 Tpe/IaracMoi JTUTepaType.

@DOHJ OIIEHOYHBIX CPEACTB AUCHHUIUIMHBI COCTOUT U3 CPEACTB TEKYIIETO KOHTPOJS (CM.
CITUCOK JTAOOPaTOPHBIX padoT, 3a/1a4 U BOIIPOCOB) M UTOTOBOM aTTECTAINH (3a4€Ta).

B kauecTBe OIIEGHOYHBIX CpPEICTB, WCIOJB3YEeMBIX JJIsi TEKYIIEro KOHTPOJIS
YCIIEBa€MOCTH, TIPEAJIaraeTcs IMepedeHb BOIPOCOB, KOTOPHIE MPOpadaTHIBAIOTCS B IpOIEcce
OocBOeHHUsI Kypca. [laHHBIN MepedyeHb OXBaThIBAET BCE OCHOBHBIC paslielbl Kypca, BKIIOUas
3HaHUWs, IMOJIydacMbIC BO BpPEMsA CaMOCTOSITEIILHOU pa6OTBI. KpOMe TOr'o, Ba*XHbIM 3JIECMCHTOM
TEXHOJIOTUH SIBJISIETCSI CaMOCTOSATEIbHOE pEIIeHHe CTyASeHTaMH U cAada 3aJaHuil. ITo



NOJHOCThIO HMHIAUBHUAyalbHast Qopma oOyueHus. CTyIeHT paccKasblBaeT CBOE pEIICHHE
IIPENOAaBaTEI0, OTBEYAET Ha JOMOIHUTENIBHBIE BOIIPOCHI.

IIpuMepHbIe 3a0aHNUS HA JA00paTOPHLIE PAdoT

JlaGoparopuasn padora 1: IlocTpoenue 3ro - rpada moJib30BaTe/Isi CONMAILHOM CeTH
«BKonrakre» ¢ nomombio npuios:kenusi NodeXL Excel Template

Ieab padoThi:

1. O3HakoMHUTBCS C apXHTeKTypOﬁ, OCHOBHBIMU HaCTsAMHU U I10JIb30BATCIbCKHUM
untepdeiicom NodeXL Excel Template.

2. [TonyunTh HaBBIKK CO3/1aHUS CLIEHAPHUEB 06pa6OTKH Y BU3yalu3aliy JaHHBIX, CO3JaHUS
W HAIIOJIHCHUS XpaHUJIUIIA JaHHBIX.

Jlaboparopnas padora 2: Pacuer MeTpuk noJib30Bareeii B 3ro — rpage

Hean pa6oThI:

YroObI ONPEICIUTh OTHOCUTEIILHYIO BXKHOCTD (BeC) BepIIHH rpada (T. €. HACKOJIBKO y4aCTHUK
B PaMKaX KOHKPETHOW CETH SIBJISICTCS BIUSATEIIBHBIM ), BBOIST IMOHSATHE IICHTPAITLHOCTH — MEPBI
OJIM30CTH K LIEHTPY Ipada:

1. IentpampHocth 1O crenenud (Degree centrality) OCBOMTh HaBBIKM H3BICUCHHUS
UHPOPMALIUY U3 XPAHWINIIA JaHHBIX.

2. lentpanbHocts mo Onu3octu (Closeness centrality) OcBouTh HaBBIKM HOCTPOCHUS

MHOTOMEPHBIX OTYETOB U UX aHAJIH3a.

LlenTpansHOCTh 1O TOCpeaHNUecTBY (Betweenness centrality).

LlenTpansHOCTh O cOOcTBEeHHOMY BekTOpy (Eigenvector centrality).

»ow

Jlaboparopnas padora 3: CTpyKTypHasi KJacTepu3anusi MoJib30BaTeeil B 3ro — rpage

Hean paGoTbI:
3HaKOMCTBO C aJITOPUTMaMHU CTPYKTYPHOH KJacTepH3alld Ha MpPHUMEpe JHYHOTo srorpada
coucetn «BKoHTakTe» W Ha mpakTHKe MPOBEPUTH MX pabOTOCIOCOOHOCTH, @ TaK K€ BBIICHUTH
UX 0COOEHHOCTH.
JTanbl BbINOJHEHHS JA00paTOPHOH padoThl
1. I3y4nTh OCHOBHBIE CBOMCTBa anroputma kinacrepusamuu Clauset-Newman-Moore.
2. VI3yunTh OCHOBHBIE CBOMCTBaA alropuT™Ma Kiacrepuzannu Wakita Tsurumi.

3. 3yunTh OCHOBHBIC CBOWCTBA alNropuTMa Kiacrepu3anuu Girvan — Newman.



4. PaccuntaTh K03((pHUMEHT KJIacTepHu3allMd — BEPOSATHOCTb TOrO, YTO I0JIb30BATENH,
UMEIOIIME 00IIEro 3HAKOMOT0, TAK)KE 3HAKOMBI JIPYT C IPYrOM.

5. Paccuer MoayJIsIpHOCTH - MEpbI KauecTBa pa30MeHHs coOOIIecTBa Ha TPYIIIbI.

JlaGopaTropHas pabora 4: Pacuer HHIE€KCOB BJIUATEILHOCTH M0JIb30BaTeIeil B 310 - rpade

Hean pa6oTbI:
1. Yro takoe PageRank, kak oH onpezensieTcs U HaCKOJIBKO BajKeH.
2. OcBouTh TeXHHKY pacueTa PageRank
3. [TocraHoBKa 3214l TEMAaTUISCKOTO CCHUIOYHOTO PAHKUPOBAHUS.

JlaGoparopnas pabora 5: PacnnpocTpaHenne MHeHHMH B 310 — rpad)e Ha OCHOBe 1eNHU
MapxkogBa

esan padoThi:

1. U3yuuth ocHOBHI Ilenieit MapkoBa.

2. Wzyunth mpumeHenue neneit MapkoBa /jisi U3y4eHUsl paCIpOCTPAHEHUS MHEHHH B
COLIMAJIbHBIX CETSX.

3. OCBOWTBH TEXHUKY MPAKTUYECKOTO MPUMEHEHUS 1ereii MapKoBa NpUMEHHUTEIBHO K
pacrpoCTpaHEHUIO MHEHHH B Aro-rpage..

JlaGopaTtopHasi paGora 6: YnpasjieHHe MHEHUSIMH IOJIb30BaTesieil B 3ro — rpage Ha
OCHOBE MAaTeMATU4eCKOH M0/1eJIi MOPOroBOro KOJIJIEKTUBHOIO NOBeAeHHUS

Hean paGoTbI:

1. U3yuuth npuHIUNIBI (YHKITUOHUPOBAHUS TIOPOTOBBIX MOJENEH KOIJIEKTUBHOTO
IIOBCACHHUA B COIII/I&J'IBHOI71 CCTU.

2. OcBOUTH OCHOBHBIE TOCTAHOBKH 33/1a4 YIIPABJICHUS MHEHUSMU TOJIb30BaTeNeH
COLMAIIBHOM CETH Ha OCHOBE MOJIEIU MTOPOTOBOr0 KOJUIEKTUBHOTO MTOBEICHUSI.

3. M3yuuTs 3a7auu yrpaBieHHUs] MHEHUSIMHU TOJIb30BaTeNel B dro-rpade couuaibHON CeTH
«BKonTakrey.

Jladoparopnasi padora 7: Coop nnpopManum o noib30BaTeNIX B CONNATBHOM CeTH
«BKonTakTte» ¢ nomomnsio npunoxkennss VK MINER

ean padoThi:



1. N3yunTh npuHIUIEI cOOpa HHGOPMAIIMH O TTOJIH30BATENSIX B COIUATIBLHON CETH
«BKonrakte» ¢ nomorbto npuioxenus VK MINER.

2. OcouTth ocHoBHBIE (yHKIMK npuioxenus VK MINER.

3. N3yunTh NpuUHIUIEI cOOpa HHPOPMALIUH O TTOJIB30BATENAX B Ar0-rpade connanbHOMl
cetn «BKonTakre» ¢ nomoursio npuinoxenus VK MINER.

JlaGoparopnass paboora 8: COop umHpopManmum 0 NOJH30BATEISIX B COLHUAJBHOH CeTH
«BKonrakre» ¢ nomompbio npuiio:xxkenuss VK API

ean padoThi:

1. N3yunTh npuHIUIbl cOopa MHGOPMAILIMH O TIOJIB30BATEIISIX B COIMATIBLHON CETH
«BKonrakre» ¢ nomombto npuioxenus VK API.

2. OcBouTh OCHOBHBIE ()YHKIIMK ¥ HHCTpYyMEHTHI ipriokenuss VK API.

3. N3yuuTh NpuHIKIIEL cOOpa MHPOPMALIMH O TTOJIB30BATEISAX B AT0-Tpade ConnanbHOMI
cetn «BKonTakre» ¢ momoueto npuinoxenus VK APL.

JlaGoparopnas padora 9: KosiaboparuBHas (coBMecTHas1) (pUJIbTPaAIMS M0JIb30BaTeeid B
3ro — rpacge Ha OCHOBe Mo/ieJieli coceIcTBa

esan padoThi:

1. N3y4unTh OCHOBHBIE MPUHIUIIBI KOJJIAOOPAaTUBHOM (COBMECTHON) GUIbTpALIUU
N0JIb30BATENIEH B COLMANIBHBIX CETSIX HA OCHOBE MOJEIEH COCEACTBA.

2. N3y4unTh OCHOBHBIE MOJIENIN CXOJICTBA JIPY3€H B COIIMANIBHBIX CETSIX.
3. N3yunth npumMeHeHne KoiutabopaTUBHON (COBMECTHOM) puimbTpalus nojb3oBaresneil K
sro-rpady counanbHoil cetn «BKoHTakTe».

Jladboparopnas padora 10: KosutaboparuBHasi (coBMecTHas) GUIbTPANUA MOJIb30BaTe el
B 310 — rpadge Ha 0OCHOBe Mo/ieJieid TPAH3UTHUBHBIX ACCOLMALUI

Lean padorsr:



1. N3yunTh OCHOBHBIC MPUHIIUIIBI KOJIA00PATUBHOMN (COBMECTHOM) QUIBTPALIUH
OJIL30BaTeIe B COMAJIBHBIX CETAX Ha OCHOBE MOI[GJ'ICI\/JI TPAH3UTHUBHBIX aCCOHHaHHﬁ.

2. N3y4nTh OCHOBHBIE MOJIENIN TPAH3UTHBHBIX ACCOIMALINN B COIUATBHBIX CETSIX.
3. W3yunTh npuMeHeHue KoymabopaTHBHOM (COBMECTHON) (PHIBTpAIHs MTOJIb30BATENCH K

aro-rpady conmansHoi cetu «BKoHTakTey.

4.2 ®oH OLIEHOYHBIX CPEICTB Il MPOBEACHUs IPOMEKYTOUHON aTTeCTAlUMN

3ajganug no ou3Hec-3axavamM

Bapuanr 1. Konconuaanus 1aHHBIX U aHAIMTUYECKAst OTYETHOCTD alITE€YHOMN CETH.
Bapuaur 2. AcconmaTuBHbIC TTpaBUjia B CTUMYJIUPOBAHUN POZHUYHBIX MTPOJIAK.
Bapmunanr 3. CermMmeHTanys KJIMEHTOB TEJIEKOMMYHUKAIMOHHON KOMIIaHUU.
Bapuant 4. CKOpMHIOBbIC MOJIEIH JIJIs1 OLICHKH KPEIUTOCIIOCOOHOCTH 3a€MIITUKOB.
Bapuanr S. [Iporao3upoBanue npoaax TOBapoOB B ONITOBOW KOMITAHHH.

Bapuanr 6. [ToBsimenue 3¢ (eKTHBHOCTH MacCOBOM PaCcChUIKH KIIMEHTAM.

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEeHy

OCHOBHbBIE XapaKTEPUCTUKU «OOJIBIINX JAaHHBIX).

OCHOBHBIE UICTOYHHUKH «OOJIBIINX JAHHBIX).

OcHoBHbIE POOJIEMBI, BO3ZHUKAIOIIKE TPU 00pabOTKE «OOJIBUINX JaHHBIX).
OO01as XxapakTepyCcTUKa HallPaBJICHUH UCTIOJIb30BaHUS «OOJBIINX JaHHBIX).
ApXUTeKTypa peleHui s «00IbIINX JaHHBIX).

ITpumepbl HCTIONMB30BaHUS «OOJBIINX JTAHHBIX ).

IToHsATHE CIOXKHBIX CETEH, IPUMEPBI.

YucneHHble XapaKTEPUCTUKH CIIOKHBIX CETEH.

CrnyuaiiHble CETH.

©CoN bk wdPE
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o

. CeTHn «TeCHOTO MUpay.
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[EEY

. be3amacmrrabusie ceTu.

[EEN
N

. CTpyKTypa CIOKHBIX CeTeH.

[EEN
w

. KpI/ITI/I‘IGCKI/IC SIBJICHUA B CIIOXXHBIX CETAX.

[EEN
ISN

. [loHsiTHE COUMAIIBHON CETH, TPUMEPBI.

. CBolicTBa colManbHBIX CETEH.

. ONTUMHU3aLMOHHBIE 1 UMUTAIITMOHHBIE MOJIEIIA PACIIPOCTPAHEHUSI MHEHH.

. Moguenu pacnpocTpaHeHHs MHEHUH, OCHOBAaHHbIE Ha LieTsiX MapkoBa, peleHue
MIPUMEPOB.

R e
~N o o

18. TeopeTuko-UTPOBBIE MOAEIH PACTIPOCTPAHEHHSI MHEHHIA.
19. Monemn «auddy3un MHHOBAIHID» IS OTIMCAHUS PACTIPOCTPaHEHHSI MHEHHA.
20. BrusiTenbHOCTh areHTOB B CETH, WHACKCHI BIMSHUS U UX BBIUYUCIICHHE.



21. Dro-rpad nonb3oBatens cet «BKoHTakTe», ero MeTpuku U criocoObl pOPMUPOBAHUS.
22. OcHOBHbIE cIOCOOBI CTPYKTYPHOH KiIacTepu3aluy (Ha MpUMepe CBOero sro-rpada).
23. Beruncienue panra Web-cTpaHHMIIbL.

24. NnpopmaloHHOE YIPaBJICHHUE B COIMATBHBIX CETSIX, PEIIeHUE TPHUMEPOB.

25. TloHsTHE M TPUMEPHI PEKOMEHIATEIbHBIX CHCTEM.

26. COop maHHBIX 1 (HOPMUPOBAHNE PEKOMEH AN B PEKOMEHIATEIILHBIX CUCTEMaX.
27. TlonsiTne coBMeCTHOM (KOJIITAOOpaTUBHON) (PUITETPAIIMH, OCHOBHBIE TI0JIXO/IHI.

28. OunabTparys M0 TPAH3AKIUIM.

29. ®OunbTpanus Mo ToBapam.

30. KomOunupoBanHasi puiabTparus.

31. Hopmanuzauus UCXOIHBIX TaHHBIX.

32. AnropuTMbl GUIBTPALUN, OCHOBAaHHBIE HA MOJEISAX (IIPUMEPHI).

33. TpaH3UTHUBHBIE aCCOITUATHBHBIC CETH.

Kputepun BbIcTaBJ/IeHUS OLIEHOK.

O1eHKaA «OTIUYHOY:

— CHCTEeMaTU3WPOBAHHBIE, TTyOOKHE U IMOJIHbIE 3HAHUS M0 BCEM pa3jeiaM TUCIUILIUHBI,
a TaKKe 10 OCHOBHBIM BOTIPOCAM, BBIXOISIIIMM 32 MPEACIIbl y4eOHOU MTPOrpaMMBl,

— TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMUHOJIOTUU CHCTEMAaTHYECKHM TI'PAMOTHOE U
JIOTUYECKH MPABUIILHOE U3JI0KEHUE OTBETA HA BOMPOCHI;

— Oe3ympeyHoe BIAJCHHE HWHCTPYMEHTApHUEM Yy4yeOHOW JHCUUIUIMHBI, yYMEHHE €ro
3¢ (HEeKTHBHO UCTIOIH30BATh B TIOCTAHOBKE HAYYHBIX M MPAKTHYCCKHUX 3a71a4;

— BBIp@XCHHAs CIIOCOOHOCTh CAMOCTOSTEILHO U TBOPYECKH PEIIATh CIOXKHBIC MPOOJISMbI
Y HECTaHJApPTHBIE CUTYyalllH;

— IIOJIHOE U TJIYOOKO€ YCBOEHME OCHOBHOM M JONOJIHUTEIbHON JIUTEPATYypHl,
PEKOMEHI0BAaHHOW yueOHOW MPOrpaMMOil 10 TUCHUTUIHHE;

— YMEHHE OPUEHTUPOBATHCS B TCOPHUSAX, KOHIEHIUAX U HAMPABICHUAX JUCIHUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYyYHbIE JOCTHKEHHS IPYTUX AUCIUIUINH;

—TBOpYECKasi caMOCTOsITeNbHasE paboTa Ha MPaKTUYECKUX/CEMUHAPCKUX/Ta00paTOpPHbBIX
3aHATHUSIX, AKTUBHOE YYacTHe B TPYNIOBBIX OOCYXJCHHSX, BBICOKHHA YpPOBEHb KYIBTYpPbI
HCIIOJIHCHMS 3aJaHHI;

— BBICOKUN ypOBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITUH.

OneHka «XopoIuo»:

— IOCTATOYHO MOJIHBIE Y CUCTEMATU3UPOBAHHBIC 3HAHUS M0 TUCIUILIINHE;

— YMEHHME OPUEHTUPOBATHCS B OCHOBHOM TEOPHSAX, KOHLEMNIMSAX M HaNpaBICHUAX
JTUCIUTIITMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

— HCMOJb30BaHUE HAYYHOW TEPMHHOJIOTHUHU, JIMHTBUCTUYECKH U JIOTHUECKHU MPABUIBHOE
M3JI0KEHUE OTBETA HAa BOMPOCHI, yMEHHE JIeJIaTh 000CHOBAHHbBIE BBIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM IO AUCIUIUIMHE, YMEHHUE €r0 UCIIO0Ib30BATh B IOCTAHOBKE
Y PEIICHUH HAYYHBIX U TPO(ECCHOHATIbHBIX 3a/1aY,

— YCBOEHHE OCHOBHOW W JIOTIOJHUTEIHHOW IUTEPaTyphl, PEKOMEHIOBAHHOW Yy4eOHOI
MPOrPaMMOM TIO AUCUHUILUIAHE;

— caMocTosATeNbHas paboTa Ha MPAKTUYECKUX 3aHITHSIX, Y4acTHE B TPYIIOBHIX
00CYXICHUSIX, BBICOKHI YPOBEHB KYJIBTYPBI UCTIOTHEHUS 3a/IaHUM;

— cpenHuil ypoBeHb CGHOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodell mporpamme
KOMIIETECHITHH.

O1ueHKa «y10BIETBOPUTEIBHOM:

— IOCTATOYHBIM MUHUMAJILHBIM 00bEM 3HAHUH 110 JUCLUUILIAHE;

— YCBOEHHE OCHOBHOM JIUTEPATYpPbl, PEKOMEHIOBAHHON y4eOHOI mporpamMmoit;



— YMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEMIMAX U HANPABICHUAX IO
JUCLUIUIMHE U JaBaTh UM OLCHKY;

— HCIIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTUYECKOE HM3JI0KEHHE
OTBETa Ha BONPOCHI, YMEHUE JIeJIaTh BbIBOJIbI 0€3 CYIIECTBEHHBIX OLINOOK;

— BJIAJICHUE HHCTPYMEHTapueM y4uyeOHOW IHCLUUIUIMHBI, YMEHHUE €ro HCIO0JIb30BaTh B
pELICHUH TUIIOBBIX 3a/1a4;

— YMEHUE 1I0J1 PyKOBOJICTBOM IIPEI0/IaBaTeNsl pellaTh CTaHAApTHBIE 3a/1a4H;

— pa0boTa noj pyKoBOJCTBOM IPENOAABATENs HAa MPAKTUYECKUX 3aHITUAX, TOMYCTHUMBIH
YPOBEHb KYJIbTYphI UCIIOJIHEHUS 3a/1aHU;

— JIOCTaTOYHBIH MUHUMAJbHBIH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIECHHBIX B paboueit
IIporpamme KOMIIETEHIIUHN.

OrneHKa «HEyIOBJIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUA 110 JUCLHUIUINHE;

— OTKa3 OT OTBeTa (BBITOJTHEHHUS! TUCbMEHHON PabOThI);

— 3HaHWE OT/AEIbHBIX HCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4eOHOH NpOorpaMMoil 1o
JUCLUIUINHE;

— HEYMEHUE HUCII0Ib30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4#e rpyobIX OMHOOK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUM;

—HU3KUH  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabouel mporpamme
KOMIIETECHIIH.

OneHouHble cpencTBa Uil HMHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOMPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLIAM C OIPAHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS [TPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI IS IOJATOTOBKU OTBETA HA 3K3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyJIbTATOB 00yUeHHs] HHBAIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IPETYCMAaTPHUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponietypa onieHMBaHUS PE3yJbTATOB OOYYEHMs MHBAIMIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3JI0pOBbS IO JUCHMILIMHE MPEAyCMaTpUBAET MPeNoCTaBlIeHne HHPOpMaAIUU B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

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

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET ObITb KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
o0ydJaronuxcs.

5. IlepeyeHr  OCHOBHOI M [JONOJHHUTENbHOH  y4eOHOH  JIMTEpPaTyphl,
He00X0AUMOii 1151 0CBOCHUS AMCUMIINHBI

5.1 OcHoBHas JiMTEparTypa:
1. ByxoBeny A.I'. AnropuTmbl BBIYHCIUTENBHOW CTaTUCTUKU B cucreme R/ A.T.



Byxogen, I1.B. Mockanes. CII0.: Jlaup, 2015. 160 c. [DnexTponHsIii pecypc]. - Pexxum
nocryma: https://e.lanbook.com/book/68459.

2. I'aBpunosa T.A. Umxenepus 3nanuii. Mogenu u metozst: / T.A. I'aBpuiosa, J1.B.
Kynpssues, .M. Mypomues. CII6.: Jlans, 2016. 324 c. [OnekTpoHHbIH pecypc]. -
Pexxum nocryna: https://e.lanbook.com/book/81565.

3. Mesennies K.H. MynbsTuareatHoe moaenupoBanne B cpene NetLogo: CIIO.:
Jlan, 2015. 176 c. [Onekrponnbli  pecypc]. - Pexum  nmocryma:
https://e.lanbook.com/book/68458.

4. Koxonen T. Camoopranusyromuecs kaptel. M.: U3n-Bo "Jlaboparopus 3HaHwmii",
2017. 660 C. [DnexkTpoHHbIH pecypc]. - Pexum JIOCTyMa:
https://e.lanbook.com/book/94143.

5.2 lomosiHuTEIbHAS JIUTEPATYypa:

1. XKnanoB A.A. ABTOHOMHBI HCKYCCTBEHHbI uHTEIIeKT. M.: M3n-Bo "Jlaboparopus
3HaAHUN", 2015. 362 C. [DneKTpOHHBIN pecypc]. - Pexum JlocTyna:
https://e.lanbook.com/book/70761.

2. [Terat A. Heuetkoe MmonenupoBanue u ynpasienue. M.: U3a-Bo "JlaGoparopus 3Hanuit",
2015. 801 c. [DnextponnsIit pecypc]. - Pexum nocryna: https://e.lanbook.com/book/84106.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOEHUS TUCITHIIIHHBI

1. Bukunenus, cBoOomHas sSHImKmoneaus. [DmekTponusii pecypc]. — Wikipedia
http://ru.wikipedia.org
2. DneKTpOoHHO-0MOIMoTeuHas cucrema M3natenberBo «Jlanby. http://e.lanbook.com

7. MeToauuecKkue PEKOMEHIAUH 110 OPraHu3alui H3YyYCHUA TUCHUIIJIMHBI

KontponbHas pabora mpeactaBisieT coO0W CaMOCTOSITENbHYI0 pedepaTUBHYIO paboTy
cTyneHTOB. Kaxkplif CTYIEHT BBIMIOJIHAET paboTy MO OJIHOM TeMe.

Jns HamucaHus pedepaTa HE0OXOAMMO MoaoOparh jureparypy. OOlee KOJIMYeCTBO
JUTEPAaTypHBIX HCTOYHHKOB, BKIIOYas TEKCTbl W3 MHTepHera, (myOiauKanuum B KypHaiax),
JIOJDKHO cOCTaBiATh He MeHee 10 HauMeHOBaHMH. Y4ueOHUKHU, KaK MPaBUJIO, B JIUTEpaTypHbIE
VCTOYHUKU HE BXOMST.

Pedepars! BomonHsAOT Ha nuctax popmara A4. CTpaHuLbl TEKCTa, PUCYHKH, POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T MNOPHUCYHOUYHBIMM HaIMUCAMH. TekcT cienyeT meyararb
mpudptom Nel4 ¢ uHTEpBaIOoM MeEXIy cTpokamu B 1,5 uwHTepBana, 0e3 HEIOMyCTHMBIX
cokpaineHuil. B koHue pedepara 101KHBI OBITH C/I€TaHbI BHIBOIBI.

B koHIe pa6OTH MMPUBOJAAT CIIMCOK UCIIOJIB30BAHHBIX NUCTOYHUKOB.
Pe(pepaT JOJIKCH OBITh MOAMNUCAH CTYACHTOM C YKA3aHUEM ATkl €€ O(i)OpMJ'IeHI/IfL

PaGotbl, BeIMOTHEHHBIE 0€3 COOMIOACHMS MEPEUUCICHHBIX TpeOOBaHMIA, BO3BPAIIAIOTCS
Ha J0paboTKy.

BrimonHeHHast CTyAGHTOM paboTa OmpeniessieTcss Ha TPOBEPKY IPETNoaBaTelio B
yCTaHOBJICHHBIE CPOKH. Ecnu y mpemnoaBaTens ecTh 3aMe4aHusl, paboTa BO3BPAIIAETCs U MOCIIe
WCIIpaBJIeHUH TUOO0 BHOBH OTMPABIISIETCS] HA TPOBEPKY, €CITN UCTIPABIICHUS CYIIIECTBEHHBIE, JTMOO
MPEIbSIBISETCS HA 3a4eTe, I/I€ MPOUCXOIUT €€ 3alluTa.

I[J'ISI Pa3bACHCHUA HCTOHATHBIX BOIIPOCOB JICKTOPOM U ACCHUCTCHTOM CXKCHCICIBHO
MMPOBOAATCA KOHCYJIbTallH, O BPEMCHU KOTOPBIX I'PYIIILI U3BCHIAIOTCS 3apaHee.


http://ru.wikipedia.org/
http://e.lanbook.com/

B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMHU BO3MOKHOCTAMU
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyallbHas ydeOHas paboTa (KOHCYIbTAIlUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

I/IHI[I/IBI/II[yaJILHLIC KOHCYJIbTalUKM 110 NOpPCIMETY SABJIIOTCA BaKHBIM q)aKTOPOM,
CHOCOGCTByIOH_[I/IM HHIUBHUAYAJIU3allUH O6y‘-ICHI/I$I N YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAaKTa
MCXKAY HOpCuoJaBaTciicM U 06yqa}0m1/1M051 HHBAJIMAOM WJIKA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTAMHU 300POBbA.

TBopueckue 3a1aHus (MPOEKTHI), cIOCOOCTBYIONUE GOPMUPOBAHNIO KOMIIETEH N
0asoBoii yactu OOI1

KontponbHast pabora mpezicraBisieT coO0H caMOCTOATENbHYIO pedepaTuBHYIO padoTy
CTyaeHTOB. Kaxkblil CTYIEHT BBINOJIHSIET pabOTy IO OJHOH TEME.

s Hanucanusi pedepara HeoOXoammo momobpaTh Jmreparypy. OOmiee KOJIUYECTBO
JIMTEPATYPHBIX HCTOYHHKOB, BKIIFOYas TEKCThl W3 HMHTepHeTa, (MyOJMKAIlMM B JKypHaax),
JIOJDKHO COCTaBJIATh He MeHee 10 HauMeHOBaHMIA. Y4YeOHUKH, KaK MPAaBHUJIO, B JUTCPATYPHBIC
UCTOYHHMKH HE BXOJISAT.

Pecdepats! BeimonHAOT Ha auctax Gopmata A4. CTpaHUIBI TEKCTA, PUCYHKH, (POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T TOPHUCYHOUYHBIMH HAIMUCAMH. TEKCT clenyeT Iedyararhb
mpudpTom Nel4 ¢ wuHTEepBaIOM MEXAY CTpoKamMu B 1,5 uHTepBana, 0e3 HEIOMYCTHMBIX
cokpaieHuii. B konie pedepara 101KHBI OBITH C/I€TaHbI BEIBOIBI.

B koH1e paboThI NPUBOISAT CIIUCOK UCIIOIb30BAHHBIX HCTOYHUKOB.
Pedepar nomxen OBITh MOAMUCAH CTYACHTOM C YKa3aHUEM JIaThl €€ OPOPMIICHHSL.

PaGotb1, BeIMOMHEHHBIE 0€3 COOIOACHMS MEePEUNCIICHHBIX TPEeOOBAHMIA, BO3BPAIIAIOTCS
Ha 10palboTKYy.

BeinonHeHHast CTyAaeHTOM paboTa oOIpenensercss Ha IPOBEPKY IPernojaBaTeslio B
yCTaHOBJIEHHbIE CPOKH. Eciu y nmpenojaBaTesnis ecTb 3aMe4aHusl, paboTa BO3BPAILAETCs U 110CIIE
UCIIpaBJIEHUH JINOO BHOBb OTIPABIISIETCS] HA IPOBEPKY, €CJIM UCIPABIEHUS CYLIECTBEHHbIE, JTU00
MpEbSABISETCS HA 3a4eTe, I/1€ IPOUCXOIUT €€ 3alluTa.

Teopueckne 3agaHus (MPOEKTHI), COCOOCTBYOIME GOPMHPOBAHNIO KOMIIETCHIIHI
6a3oBoii yactu OOII

WHTennexryaabHble  TEXHOJIOTHU aHAJIUTUKM ~ OONBIIMX  JIAHHBIX  CETOJHS
paccMaTpuBarOTCA KaK OJJHO M3 TJIaBHBIX HOBBIX HaHpaBJ'IeHI/If/'I IIpU pCUICHUH 3aJia4 MapKCTUHTIA.

OCHOBHbBIE HaNpaBJIEHUs] MHTEJJIEKTYAIbHBIX TEXHOJIOTUN aHAJUTUKHU OOJBIINX JaHHBIX
JUISL aHAJIM3a PEAVIBHBIX CHUTYaLlUN:

o AccolraTuBHbIE TIPABUTIA,;

) Knaccudukarus,

. Knacrepuzanus;

. Coop nHpOopMaINK B COLIMATIBHBIX CETSIX;
o AHaJIWTHKA B COITUAITBHBIX CETSX.

[IpoBenuTe aHanu3 1o 0AHOMN W3 BbIOpaHHBIX BaMu TeMmatuk (He meHee 10 cnaiinoB u 20
JHUCTOB TeKcTa). BO3MOXKHO HMCIOIB30BaHNE 3BYKOBOTO COMPOBOXKICHUS, aHUMAIUK (ayJuo-, U
BHJIeOMaTEpHAIIa).

Ha nepBoii crpanuue cnaiina o6s3arensno ykaxkute ©.M.0. aBropa, kypce. OueHuBaercs
paboTa 1o cleayIoIuM KPUTEPUIM:

— MOJIHOTA IPEACTABIEHHOI0 MaTepHaa;

— opopMIieHUE;

— NPEICTABIICHUE U 3aILUTA.

Tembl npe3eHTANMN M T0KJIA10B

1. OcHoBHBIC XapPaKTCPUCTUKU U UCTOUYHUKU «OONBIINX JaHHBIX».



OcHoBHBIE TPOOJIEMBI, BOSHUKAIOIIHNE MPU 00paO0TKE «OOJBIINX JAHHBIX.
OO01mas xapakTepuCTHKa HAMPABICHUA UCTIOIB30BaAHUS «OOBIITNX JaHHBIXY.
ApXHUTEKTYpa pemeHui st «OONbITNX JaHHBIX).

[TpuMepbl UCNIOTB30BAHUS «OOBIINX JAHHBIX).

ITonsATHE CIOKHBIX CETEH, YUCIICHHBIE XapAKTEPUCTUKHU CIIOKHBIX CETEH.
CiyyaliHbl€ CETH.

CTpyKTypa CIOKHBIX CETEH.

Kputnueckue sBieHUs B CIOKHBIX CETAX.

©OoN kLD

[N
o

. IloHsaTHE cOoMaIbHOM CEeTH, CBOMCTBA COLIMAJIBHBIX CETEil.

[N
[N

. OHTI/IMI/I?;aI_[I/IOHHBIC 1 AMUTAIIUOHHBIC MOJICJIN PACTIPOCTPAHCHUA MHCHUM.

[EEN
N

. Mogenu pacnpoCTpaHeHUss MHEHHI, OCHOBaHHBIE Ha Lensx Mapkosa.

[EEN
w

. TeopeTuko-urpoBbIe MOJAEIN PACIPOCTPAHEHUS MHEHHM.

[EEN
N~

. Monemu «tud¢y3un HHHOBAIUI 17151 OMMCAHUS PACTIPOCTPAHEHUS] MHEHUIA.

[N
(6]

. BimsarensHOCTH areHTOB B CE€TH, UHACKCHI BIIMAHUA U UX BBIYHCICHUC.

=
D

. Oro-rpad nons3zoBarens cetu «BKoHTakTe», ero METpUKU U CIIOCOOBI
dbopMHUpOBaHHS.

17. OcHoBHbIE CIOCOOBI CTPYKTYPHOU KIIacTepu3aliu (Ha MpUMepe CBOEro aro-rpada).

18. MudopmarmonHoe yrpaBieHHE B COLUANBHBIX CETAX.

19. TlonsTHE ¥ IPUMEPHI PEKOMEH IATEIIBHBIX CHCTEM.

20. Coop naHHBIX B HOPMHPOBAHKE PEKOMECHIAIINN B PEKOMEHIATEILHBIX CHCTEMaX.

21. TlonsTHEe COBMECTHOM (KOJITaOOPATUBHOMN) (DMIIBTPAIIMH, OCHOBHBIC TIOIXO/IBI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIECHUHU
00pa30BaTe/ILHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJII0) (IPH HE0OXO0IMMOCTH)

8.1 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTIeYeHUs!

1. Omnepanuonnas cuctema MS Windows (pa3aens! 2, 3 AUCIMITITUHBI).

2. WurerpupoBannoe oducHoe npunoxenne MS Office (pa3menst 2, 3 AUCIUTUTAHBL).

3. IIporpammHoe obecnieueHue Ui OpraHU3alUK yIIpaBIIeMOro KOJJIEKTUBHOTO U
6e3omacHoro aoctyna B MuTepHer (pa3nensl 2, 3 IUCHUIUIMHBI).

4. Statistica Neural Network (pa3zmen 2 AUCIMITIIHHBI).

5. Matlab Neural Networks Toolbox, Fuzzy Logic Toolbox, ANFIS (pa3nmenst 1 u 3
JUCIIUATUIAHBI).

8.2 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

OOyuarommmcst J0JKeH ObITh oOecriedyeH JOCTYH K COBPEMEHHBIM MPO(ecCHOHATBHBIM
0a3aM JTaHHBIX, TPOPECCHOHATIBHBIM CIIPABOYHBIM M MOUCKOBBIM CHCTEMAaM:

OnexTponHas oubnuoreunas cuctema (ObC) «Yuuepcurerckas 6ubmorexka ONLINE»
(http://www.biblioclub.ru)

DnekTpoHHas OMOIMOTEeYHas cuctemMa u3zaarenscTa «Jlaney (https://e.lanbook.com)

DOnexrpoHHas oubnuoreunas cucreMa «IOpaitt» (http://www.biblio-online.ru)

DiekrponHas oubauoreynas cucrema «ZNANIUM.COM»y (https://znanium.com)

OnekTponHo-6ubMoTeuHast cuctema (ObC) BOOK.ru (http://www.book.ru)

OnextponHas 6ubnnoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

CmpaBouno-nipaBoBas cucrema «Koncynsrant [Timrocy (http://www.consultant.ru)

CnpaBouHo-mipaBoBas cuctema «I"apant» (http://www.garant.ru)



http://www.biblioclub.ru/
http://www.biblio-online.ru/
https://znanium.com/
http://www.book.ru/
http://www.consultant.ru/
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9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606XOZ[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJIbLHOr0 MPoIecca Mo JUCIHIIHHE

MatepuaibHO-TEeXHHYECKOe 00eCTIeYeHIE TUCIUILTUHEI (MOIYIs) U

Ne Bun pabor
OCHAIIIEHHOCTh

1. | 3ansaTus AyauTopuu, OCHAlICHHbIE MPE3CHTAMOHHOM TEXHUKOH (IIPOEKTOp,
JEKIIMOHHOTO | 3KpaH, HOYTOYK) M COOTBETCTBYIOLIMM MPOrPaMMHBIM OO€CII€UYEeHUEM
THIIA (aym. 129, 131, 133, A305, A307).

2. | I'pynnoBble u | AyAUTOpUU AJI1 CEMUHAPCKUX 3aHATHH, TPYNIIOBBIX U WHAMBHIYaTIbHBIX
WHIUBUYallbH | KOHCYJIbTAllUH, YKOMILJICKTOBAHHBbIE HEOOXOAMMOW Mebenbio (J0cKa,
bIC CTOJNBL, cTYyNbs): (aya. 129, 131).

KOHCYJIbTAllUH

3. | JTaboparopusl | YueOHas MeOenb, KOMIBIOTEPHAS TEXHUKA (KOMIBIOTEPHBIE KIACCHI:

€ 3aHATHS 101, 105/1, 107(2), 107(3), 107(5)); yueObnass MmeOenb, KOMIBIOTEPHAS
TEXHHMKA C BO3MOXKHOCTBIO TIOJKIIOYeHHS K ceTh «HTepHeT» H
JIOCTYIIOM B AJICKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaTEIbHYIO CPEIy
yHUBepcuTeTa (KkomnbploTepHble kiaccesl: 106, 106a, A301).

4. | Texyuuit AyauTopun Il CEMHUHApPCKHX 3aHSATUH, TEKYLIEro KOHTPOIS U
KOHTPOJIb, IPOMEXYTOYHOM  aTTeCTAallMW, YKOMIUIEKTOBAaHHBIE HEOOXOAMMOM
MPOMEXYTOUYH | Mebenbio (1ocka, cTombl, cTyibs) (aya. 129, 131,133, A305, A307, 147,
as arrecraius | 148. 149, 150, 100C, A3016, AS512); aynuropun ¢ KOMIBIOTEPAMHU C

JUIEH3UOHHBIM ~ TPOrPaMMHBIM  OO€ClIeUeHHeM U  BBIXOJOM B
«Uutepuer» (106, 106a, A301).

5. | Camocrosrens | KaOuner st caMoCTOSITENbHON paOOThl, OCHAILEHHBIH KOMIIbIOTEPHOU

Has pabora TEXHUKOM C BO3MOXXHOCTBHIO MOAKIIOYeHHs K cetu «MHTepHeT»,

MPOrPaMMOM JKPAaHHOTO YBEJIWYCHUS HM OOECICYCHHBINH JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIBHYIO CPEely YHUBEPCHTETA
(ayauropun: 102a, ynTanpHbIH 3a1).
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