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PabGouas mnporpamma aucuuriinHbl «CoOBpeMEHHBIE MPOOJIEMBbl MPUKIATHOM
MaTeMaTUKU U MTHHOPMATUKK» OOCY>KJeHa Ha 3aceaHuu Kadeaphl MPUKIATHOM
mMateMatuku oT 29 utons 2017 r., mporokos Ne 22,

3aBenyromuii kadeapont YprenoB M. X.
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Pabouas nmporpamma o0cyx1eHa Ha 3aceJaHuH Kadeapbl MATEMaTUYECKOTO
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Mapxkos Buraimin Hukonaesuu.
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MPOrpaMMUPOBAHMS HHCTUTYTa KOMITBIOTEPHBIX CUCTEM M HH(POPMALIMOHHOMA
oe3onacHoctu (MKCullb) ®I'bOY BO «KyOoI'TY».



1. Heau u 3axa4m y4eOHO# JUCHTUNIMHBI

1.1 Hesm u3ydeHUs AMCUUIUIMHBI OINpENEeNeHbl I'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BhICHIET0 o0Opa3oBaHusi H cooTHeceHbl ¢ obmmmu uemsmMu OOIT BO mo
HanpasieHUIo 1noaArotoBku «llpukiagHas maremaTuka M MH(POPMATUKa», B PaMKax KOTOPOH
IPENoJacTcs AUCHUILINHA.

Heabto ocBoenuss ydeOHON aucuuIUIHBL «CoOBpeMeHHbIE MPOOIEeMbl TPUKIIAIHON
MaTeMaTHKU ¥ UH(OPMATUKK SIBIISIETCS OBJaIlCHUE 3HAHUSAMHU U HaBbIKAMU MHTEJUIEKTYaJIbHOIO
aHaiM3a OOJIBIIMX JAHHBIX NpPU PELIEHUM psAga NPUKIAAHBIX 337ad IPOU3BOJACTBEHHOH U
HAY4YHO-HUCCIIEJOBATEIIbCKOMN 1A TENbHOCTH.

1.2 3agauyu AMCHUIINHBIL,

® aKTyaJu3alus M pa3BUTHE 3HAHUH B OOJACTM MaTEeMAaTUYECKUX MOJIENEH CIIOKHBIX
CeTeH;

® H3y4YCHHUE CYIIECTBYIOIIMX TEXHOJOTHI MOArOTOBKH OOJBIINX JaHHBIX K aHAIN3Y;

® OBJIAJICHUE [PAKTUYECKUMH YMEHMSMM M HaBbIKAMU peajM3alud TEXHOJOTUH

MHTEJUICKTYaJIbHOTO aHaji3a OOJBIINX JaHHBIX;

e (QopmupoBaHHME YMEHMH M HABBIKOB IPUMEHEHMS YHHMBEPCAJIbHBIX MPOTrPAMMHBIX

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

1.3 Mecto yueOHoii nucuuniauabl B crpykrype OOII BO

HucuuruinHa «CoBpeMeHHbIE MpOo0JIeMbl NPUKIAJIHOW MaTeMaTUKU M HH(POPMATUKH»
oTHocuTcsl K OazoBod yactu bioka 1 Jucuunnuuel 1 mMoaynu. JlaHHas DUCHUIIIMHA TECHO
CBsi3aHa ¢ JUCHMIUIMHaMuU Oa3zoBoro mukia «lccnenoBanue onepanuil 1 CUCTEMHBIN aHATU3» U
«MaremMaTH4eckoe MOJEIMPOBAHUE SKOHOMMYECKHMX cuctem». OHa HampasiieHa Ha
(dopMHpoBaHUE 3HAHWUH, NMPAKTHUECKUX YMEHUH M HAaBBIKOB 110 NPUMEHEHUIO COBPEMEHHBIX
METO/I0B MHTEIUICKTYAIbHOTO aHalii3a OOJBIIMX JAaHHBIX B Pa3IMUHBIX cepax YeI0BEeYeCKOn
nesrenbHocTH. OOGecnieunBaer (hopMupoBaHHE Yy OOYYarOIIMXCsl CIIOCOOHOCTH K TEOPETUKO-
METOOJIOTUYECKOMY aHalu3y NpoOJjeM MOWCKa HOBBIX HETPUBHAIBHBIX 3aKOHOMEPHOCTEH C
MOMOIIBI0 MHTEJUIEKTYaJbHOI'O aHalu3a OONBIIMX JAHHBIX; (OPMHPOBAHUE KOMIIETEHLUH B
aHaJIM3€ METOJOB U MPOLEAYp MHTEIIEKTYaIbHOTO aHajau3a OOJIbIINX JaHHBIX. B cOBOKymHOCTH
U3y4yeHHE STOM JUCHUIUIMHBI TOTOBUT OOYy4aeMbIX KaK K Pa3IUYHBIM BUJAM HPAKTUYECKOH
DKCIIEPTHOM M AHAIUTUYECKOM  JCATENBHOCTH, TaK M K  HAay4HO-TEOPETHYECKOW,
UCCIIEI0BATEIBCKON NEATEIIHOCTH.

W3ydyeHnne paHHOM JOUCHUIUIMHBI Oa3upyeTcss Ha MaTeMaTH4ecKOoM MOJrOTOBKE
CTYACHTOB, OJIy4eHHO npu npoxoxaeHnn OOII 6akanaBpuara.

Marepuan 1aHHOW MUCUUIUIMHBI UCTIOJIB3YETCsl TPU paboTe B paMKax CIeliCeMUHapa, a
TaKXe B HayYHO-MCCIIEI0BATENbCKOM MPaKTHKE U IPU paboTe HaJl MaruCTEPCKOM uccepTanue.

1.4 TlepeyeHpb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO ANCUMILJIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbHOH NPOrPaMMbl

Komnerennuu  oOydatomierocs, (opMupyemble B pe3ylbTaTe€ OCBOCGHHS  Kypca
«CoBpeMeHHbIe TIPOOIeMbI IPUKIATHON MaTEMaTUKH U HH()OPMATHKU:

Kon DopmMyJIUPOBKA KOMIIETEHIIUU
KOMIIETECHIUHU

TOTOBHOCTBIO HeﬁCTBOBaTL B HCCTAHAAPTHBIX CUTyalUAX, HCCTHU COLIMAJIbHYIO
N OTUYCCKYIO OTBCTCTBCHHOCTD 3d NPHUHATBHIC PCIICHU

OK-2

3HaTh CUTyallUsIX M Mepy COLUMAIbHOM M ITUYECKOMN
OTBETCTBEHHOCTH 3a NPUHSATHIE PELLICHUS.

— OCHOBHBLIC CTPAaTCrUr IOBCACHHUA B HCCTAHAAPTHBIX




VYMeTh

— JeUCTBOBATh B HECTaHJAPTHBIX CHUTyalUsAX, HECTU
COLMAIBHYIO M JTHYECKYI0 OTBETCTBEHHOCTb 3a
IIPUHSATHIE PEIICHUS

Bnanets

— HPUMCHATDH CHCTEMHBII noaxoag M MaTeMaTHYCCKHE
METOAbI  HCCJICOOBAaHUSA onepaunﬁ K PpCHICHUIO
HECTAaHIAPTHBIX 3aga4 MaTeMaTHu4CCKOro
MOJCIIMPOBAHNSI.

OK-3

T'OTOBHOCTBIO K CaMOpPa3BUTHUIO, caMopcalin3almu, HUCII0JIBb30BaHHNIO
TBOPYCCKOI'O MMOTCHIMAJIA

3HaTh

— crnocoObl pa3paboTKM M aHaIM3a KOHLENTYaJbHBIX H
TEOPETHYECKUX MOJENEH pellaeMbIX 3a1a4 IPOCKTHON
Y IPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM EATEIBHOCTH

YMmern

— pa3palaTbiBaTh U aHAJIU3UPOBATH KOHIENTYAJIbHbBIE U
TEOPETHUYECKUE MOJCIIH PEIIAEMbIX 3a/1a4 IPOEKTHON
Y IPOM3BOJCTBEHHO-TEXHOJIOTHYECKOM 1EATENbHOCTH

Bnaners

— IpUOOpECTH HABBIKU pa3paboTKu U  aHajIM3a
KOHLENTYyaJdbHbIX M  TEOPETHMUECKUX  Mojeiel
pelmaemMbIX 3a7ad HPOEKTHOH M IPOM3BOJICTBEHHO-
TE€XHOJOTMYECKON AESITEIbHOCTU

OIIK-4

CHOCOOHOCTBIO HCHOJB30BATh U MPUMEHATH YINIyOJEeHHbIE 3HAHUSA B 00JIaCTU
NPUKJIQJTHON MaTeMAaTUKU U HH)OPMATHKH

3HaTh

— cmoco0bl pa3paboTKU M aHAIM3a KOHLENTYalbHBIX U
TEOPETUYECKUX  MOJENel  pellaeMbIX  Hay4HBIX
mpoOyieM W 3ajlad MPOSKTHOH W IMPOW3BOJICTBEHHO-
TEXHOJOTHYECKON JAeSITeTbHOCTU

YMmeTs

— aQHAIU3UPOBATh IPOLEAYPHl YIIYOJEHHOIO aHaJIn3a
po0JieM, MOCTAaHOBKU M 0OOOCHOBaHHUS 337a4d HAyYHOMH
U IPOEKTHO-TEXHOJOTNYECKON AESITEIbHOCTD

Bnanets

— CIOCOOHOCTBIO HCIIOJIb30BaTh yriayOieHHbIe
TEOpPETUYECKHE U MPAKTUYECKHE 3HAaHUSA B 00JacTH
MPUKJIaIHON MaTeMaTUKU U NHPOPMATUKU

I1K-11

CIOCOOHOCTBIO pa3zpabaThiBaTh AHAIUTHUYECKHE 0030pPBI COCTOSIHHS O0JacTH
MPUKIIATHOM MaTeMaTHKU U HHPOPMAIIMOHHBIX TEXHOJIOTUN

3HaTh

— CmocoObl  pa3pabOTKM  aHATUTHYECKUX  0030pOB
COCTOSIHUSI 00JaCTH NPUKIATHOW MaTeMaTUKU U
MH(OPMAIIMOHHBIX TEXHOJIOTUHI

YMmeTs

— pa3palaThiBaTh aHAJIUTUYECKHE OO30pbI COCTOSHUS
obnacTtu IIPUKIIATHOU MaTeMaTHKU u
MH(OPMAIIMOHHBIX TEXHOJIOTUI

Brnaners

— CHOCOOHOCTBIO  pa3pabaTbiBaTh  aHAJIUTUYECKHE
0030pbI COCTOSTHUSI 00JIACTH NMPHUKIAJHON MaTeMaTHKH
1 “HGOPMAITMOHHBIX TEXHOJIOTHI

I1K-12

CIIOCOOHOCTBIO K B3aMMOJICHCTBHIO B paMKaX MEXIYHapOAHBIX IPOEKTOB U
CeTeBbIX  COOOWIECTB B  OOJIACTM  MPHUKIAJHOW  MaTeMaTHKHd |
MH(OPMALIMOHHBIX TEXHOJIOTHI

3HaTh

—  CIocoObI MMPOBCACHUA HAYYHBIX HCCIeIOBaHUN U
TTOJIYUCHU S HOBBIX HAaYYHBIX n MPUKIIATHBIX




KOJIJICKTHUBaA

PE3YIBTATOB CaMOCTOATCIIPHO U B COCTABEC HAYYHOI'O

YMmeTrn

— XapakKTepus3oBaTb
MCTOHOJIOTUIO PEIICHUSA HpO6J’ICM

CHCTEMHBII aHaJInu3

KaK

— TMPUMEHSTh CUCTEMHBIM MOAXOJ M MaTeMaTH4YeCKue
Bnanets METO/Ibl UCCIIEIOBAHUS ONEPALMN K PELICHUIO 3a1a4
MaTeMaTHYECKOTO MOJICTUPOBAHUS

2. CTpyKTypa U cojepKaHue AUCHHUIIIMHBI

2.1 Pacnpeesienne TPYA0€MKOCTH TUCUUILJIMHBI IO BUIaM padoT

OO6mast TpymoEMKOCTh JTUCHUIUIMHBI cocTaBiser S5 3ad.en. (180 wacoB), wux
pacmpesielieHre o BUaM padoT MPEICTaBICHO B TaOIHIIE.
Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachr)
A
KonTakTHasi pabora, B TOM 4yHcJI€:
AyauTopHbIe 3aHATHS (BCEro): 40 40
3aHATHSA JIEKIIUOHHOIO TUIIA 20 20 - -
JlaGopaTopHble 3aHATHS 20 20 - -
3aHsATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI) i ) ) )
HWNnas koHTaKkTHas padora:
Kontpois camocTositenbHoi pabotsl (KCP) - -
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCIE:
Kypcosas paboma - - - -
IIpopabomxka yuebHnoeo (meopemuueckoco) mamepuand 40 40 - -
Buvinoanenue unousudyanvHulx 3a0anuii (n0020moeKa 40 40 i i
coobwenull, npeseHmayuii)
Peghepam 10 10 - -
ITonroTroBKa K TeKyIeMy KOHTPOJIIO 14 14 - -
KonTpoJn:
IToaroToBKa K 3K3aMeHy 35,7 35,7
OO6mas Tpya10eMKOCTh yac. 180 180 - -
B TOM 4HCJIe KOHTAKTHAsA 403 | 403
pabora
3a4. e 5 5

2.2 CTpyKTypa y4eOHOM AMCIMIIIHHBI

PaCHpCILCJ'ICHI/IC BHU 0B yqe6H0171 pa60TBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCIUIIINHBI.

Paznensl nUCHUIIIIMHBL, U3y4aeMble B cCEMeCTpe A

061_[1351 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 5 3a4eTHBIX CIWHUIIBI, 180 gacos.




Y4eOHO-TeMaTH4YeCKHI IVIAH O4YHOH (POPMBI 00yYeHH

Ne Hmozo KoHnTakT yacel CP
n/n HaumenoBanue pasjaeia, TeMbl akao.u | Beer | JI JIo
acoeg 0
Pa3zgen 1. Beegenue B anajans
ooabmux ganHbix (Big Data)
1. CBoiicTBa OOJIBIINX JTaHHBIX. 12 2 2 - 10
2. HcTounuky OOJIBIINX TAHHBIX. 12 2 2 - 10
3. Busyanuzanus u aHam3 OOJbIINX 16 4 2 2 12
JIAHHBIX.
Pa3nen 2. TexHoJIOrHsA aHAJIH3A
CJIOKHBIX ceTeil
4, KoMIuiekcHEIE ceTH U HX. 12 2 2 - 10
5. ConpanbHBIC CETH U MX CBOMCTBA. 16 6 2 4 10
6. MareMaTHdecKue MOIeIu 16 6 2 4 10
COIIAITLHBIX CETEIA.
7. 3ajauun ynpaBlIeHUs B COLIMAIBHBIX 16 6 4 2 10
ceTsX.
Pa3zgen 3. AHaJUTHKA B
COLMAJILHBIX CETAX
8. COop unpopMauu B COLUATBHBIX 22 6 2 4 16
ceTsX.
9. KonnaboparuBHas (ribTpanus. 22 6 2 4 16
Bcero no pazienaM quCHUTIIIUHBIL: 144 40 20 20 104
HUKP 0,3
KCP -
Kontpois 35,7
Hroro: 180 40 20 20 104
2.3 Copaep:xanue pa3ie0B TUCHUIINHBI:
Ne HaumenoBanue Popwma Teky1uero
pasne KOHTPOJIS
paszzaena/Momyns
JIa
1 2 4
1 | Benenue B aHa/IN3 GOJIBIINX 1. TloaroroBka pedepatos, IIpE3EHTALNMH,
nannbix (Big Data). BBICTYILICHHH.
2. Oruer o Ou3HEC-3aaa4e.
3. IlpoBepka BBIOTHEHHS JTAOOPATOPHON PaOOTHI
Ne 1.
2 TexHOoI0THs aHaIU3a CIOKHBIX 1. [ToaroroBka pedepatos, Mpe3eHTAIHIA,
ceTen. BBICTYIUICHHH.
2. Oruer o Ou3Hec-3aaaue.
3. TlpoBepka BBITOTHEHHS JTA0OPATOPHON PaOOTHI
No 2-5,




AHanutHka B COIIMAaJIbHBIX CCTAX.

BBICTYIUICHHH.
2. Ortdyer o Ou3HEC-3a1a4e.

Ne 6-10.

1. TloarotoBka pedeparos, MPE3CHTAINH,

3. IlpoBepka BBITOTHEHHS Ta00PATOPHBIX padOT

3amuTa JraboparopHoit padotsl (JIP), Bemmonnenue kypcoBoro npoekta (KII), kypcoBoit paboTsl
(KP), pacuetno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P), scce (D), KOmTokBuyM
(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 OOJBIIMX JIaHHBIX. pe3ysbTaTam
00IBIINX . WHJMBHIyall
. Big data (OGosbiime maHHBIE) — OrPOMHBIC OOBEMBI AHBHAY
naHHbIx (Big BHOI'O
Data). HEOJHOPOAHOM M OBICTPO MOCTymaromeil UQpPoBoil | 3aJaHus.
Spa6 2. Oryer 1o
uHboOpMaMY, KOTOpbIe HEBO3MOXHO  00paboTarh P—
TpagULIMOHHBIMU HUHCTPYMEHTaMH. IIpyHumne! ananuza | 3a7ade.

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

AHanUTUYECKHE TUIAT()OPMBI.

Tema 2. UcTouHUKH OONBIINX JAHHBIX.

WHTepHeT, colanbHble CETH, UHTEPHET Bellel, KHOCKH,
TEJIEMaTHYeCKHe JIaHHBIE — OCHOBHBIE HWCTOYHUKHU
OONBIINX JAHHBIX, UX XaPaKTEPUCTUKH U OCOOEHHOCTH.
CpencrtBa cOopa JAaHHBIX B WHTEPHETE M COLMAIBHBIX
cerax. Data Opokepsl.

Tema 3. Buzyanuzanus u aHaIu3 OOJIBIITUX JIaHHBIX.
BBenenne B Bu3yanuzanMio  OOJBIIMX  JIAaHHBIX.
Busyanmuzaropsl 00miero Ha3HAYCHHS: BH3YyaIH3alUs
MOTOKOB  JIaHHBIX; BU3YaJbHBIH WHTEIUIEKTYaJbHBIN
ananmu3 npaneeix (Visual data mining); BusyanbHbIH
nouck u  pekomenmanmu  (Visual search  and
recommendation); onucaHue CHUTyallMii Ha OCHOBE
OOJNBIINX JAaHHBIX C HCIOJIB30BAaHUEM BU3YallU3allUH
(Big data storytelling using visualization);
MacmTabupyemMbie METO/IbI napaieabHON




BU3YaJIM3allii; COBPEMEHHBIE alllapaTHBIE CPEICTBA U
APXUTEKTYPHI TSl aHATN3a U BU3YAIIU3alUN JAHHBIX.
Busyanuzaropel, mpuUMEHsieMble IS WHTEPHpETAIun
pe3yNIbTaTOB aHanu3a OONbIIMX JaHHBIX (“‘OoyblIve
9KpaHbI*, Cpeabl BUPTYAJIbHON peabHOCTH). METOIUKH
00paboTKK OONBINIMX JAHHBIX: CXKATHE, KIIACTEpH3aIlvs,
CIIaliCHHT,  (HIBTPAIHSL. Data mining (goObiua
MH(OPMAIINN) — 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, co3famomuil Oojee crnoxHble U Oonee
CaMOCTOSITENIbHBIC 00YYarOIIUECs TPOTPAMMBI.

TexHomorus
aHajan3a
CIIO’KHBIX
CETeH.

Tema 4. KOMIUIEKCHBIEC CETH M UX CBOMCTBA.

Hexkoropele ocHoBHBIE mnoHATHA. Kparuaimas mimHa
nytH (reoaesnueckas uHus). Jlnamerp cetu. Pemerku u
¢dpaxranel. Crydaiiaeie cetu. Pacmpenenenue y3ioB 1o
yuciny cBsseit (degree distribution). Kiacrepusanmus.
BoO3HMKHOBEHHE TMIraHTCKOTO CBA3aHHOIO KJIACTEpA.
Cerm TecHoro wmupa © Oe3macmiTaOHBIE  CETH.
OkcnepumenT Mwirpama. HccnenoBanust BoTrca u
Crporarma. Cetu TecHoro mupa. besmacmrabHbie ceTu.
Mogens bapabamm—Ane0ept. CTpyKTypa CIOXKHBIX
cereit. Harpy3ka y3ma (betweenness centrality).
[Moarpadsr m motuBbl. Kimku, cooOriecTBa, KOMMYHEI.
AccopTaTMBHOE U  JIMCCOPTATUBHOE CMEIIMBAHHUE.
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.

CouuanpHasgs ceTb KaK CcoIMalbHas  CTPYKTYpa,
COCTOSIIAsl U3 MHOKECTBA ar€HTOB U ONPEAEIISIEMOTO Ha
HEM MHOKECTBa OTHOIIICHUH. Bo3moxHoCTH,
MPEIOCTABIISIEMBIE T10JIB30BATENAM COLUAIIBHOW CETHU:
notydeHue uH(OpMaIMU OT IPYTUX WICHOB COIUATBHOM
cetw; Bepudukamms uIeH  dYepe3  ydyacTHE  BO
B3aMMOJICCTBUSAX B COIMAJILHOW CETH; COIMaJIbHAs
BBITOZa  OT  KOHTAaKTOB;  peakpeanuss  (OTIBIX,
BpeMsIpenpoBoxkaeHue). [IpuMeps! collnaabHbIX CETEH.
Tema 6. MaTemaTu4eckre MOJCIIH COIIMATbHBIX CETEH.

Kitaccel MaTeMaTHuecKUX MOJIEIEH: MOJENH B3aMMHOM
WH()OPMHUPOBAHHOCTH; MOJIETH COTJIACOBaHHBIX
KOJUIEKTUBHBIX JICCTBHI; MOJENIM KOMMYHHUKAIIU;
MOJIETTM  CTa0WJIBHOCTH; MOJAENTU HH(POPMAIIIOHHOTO
BIMSHHUS W YIPaBIEHUS, MOJEIH 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; MOJENIM  MpOocauyuMBaHUd 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.
VYimpasneHue noporaMH. YIPaBJICHHE  PEIyTaLMEH.
PednexcuBnoe ympasnenue. CToXacTUYECKUE MOJIEIH
yIpaBJIeHUs B CETH. YHpaBleHHE “BO30YXKIeHHEM'
areHTOB B CETHU. YTPaBJIICHUE “UMMYHHM3AIMEH™ TOJIIIBI.
WudopmanoHHoe  mpOTHBOOOPCTBO. Teopetuxo-
UTPOBBIE MOJIETIH YIIPABIICHUS B CETH.

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

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

Tema 9. KomraboparuHasi GuibTpanusi.

Tunel  Mopenel  KOIaOOpaTUBHOM  (COBMECTHOM)
(GUIbTpallu: OCHOBAaHHBIE HA COCEJCTBE, OCHOBAaHHBIC
Ha Mozenu; rubpuansie. [Ipobremsl kommabopaTuBHOMN
buabTpanum: pPa3peKEeHHOCTh JTAHHBIX;
MacIHITabupyeMocTh; mpodiemMa “XO0J0JHOro crapTa’;
CUHOHUMHUS;, MOILIEHUYECTBO; “Oenbie BOpoHbI”. OleHKa
s dexTuBHOCTH U cpaBHeHUEe Moxeneil. [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). COIMAJIBHOM 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
KJIACTEpU3aLIHS 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 uHpOpMALIHH 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
accolanui.

2.3.4 KypcoBbie padoThl — He IPeAyCMOTPEHbI




2.4 Ilepeuenn

Y4eOHO-MeTOAUYeCKOro obOecnmevyeHuss JJIsi CaMOCTOSITeIbHOM

paﬁoTBl oﬁyqalomerocﬂ o JMCHUIIJIMHE

Lenbto caMOCTOSTETHHON PabOThI CTY/IEHTA SBJISAETCS YIITyOJCHHE 3HAHUN, TOTYYSHHBIX
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 camocrositenbHON
paboTHI

HepequL y‘le6H0'MCTOILI/I‘-ICCKOFO obecrieueHus JUCHUIIINHBI
I10 BBITIOJTHEHHIO CAMOCTOSTEIHLHON pa6OTLI

1

2

3

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

Metoandeckre yKa3aHus 4J1s IIOATOTOBKH K JIGKLIMOHHBIM U CEMUHAPCKUM
3aHATHSIM, YTBEP)KICHHbIC Ha 3aceAaHuM KaeAphl IPUKIaJHON
MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U IPUKIAIHOMI
matemaTuk ®I'BOY BO «Ky6I'Y», mpotokon Ne22 ot 29.06.2017 r.
Metoandeckre yKa3aHus [0 BBIITOJHEHHUIO CAMOCTOSITEIbHON PabOTHI,
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 JIAOOPATOPHBIX 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

MeTtoaudeckue yka3zaHHs 10 BBITOJHEHUIO CAMOCTOSATENIbHOM paboThl,
yTBEp>KACHHBIC Ha 3acelaHuU Kadeapbl MPUKIATHON 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 3acelaHiH KadeaApbl TPUKIATHON 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 3acelaHiH KadeIphl 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 BBIIIOJIHECHUTIO CaMOCTOSITEIIbHOMN pa6OTBI,
yTBEp)KJICHHBIE Ha 3acelaHu¥ KadeIpbl NPUKIAJHON MaTEeMaTHKU
(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 BBIIIOJTHCHUTIO CaMOCTOSITEIILHOMN pa6OTBI,
YTBEp)KJICHHBIE Ha 3aceaHnH KadeIpbl NPUKIAJTHON MaTeMaTHKA
(axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «KyoI'Y», mporokon Ne22 ot 29.06.2017 r.

VY4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPabOThl 00ydaromuXcs U3
YHCiIa HHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS M BOCHIPUSATHS HH()OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

—B NI€YaTHOM opMe YBETMUEHHBIM LIPUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

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 TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3.00pa3oBaTe/ibHbIE TEXHOJIOTUH

C ToukM 3peHHs TPHMEHSEMBIX METOJIOB HCIOJB3YIOTCS KaK TPaJAMIMOHHBIC
I/IH(l)OpMaLII/IOHHO-06I>SICHI/ITCJIBHLIG JICKOMK, TaK W MWHTCPAKTUBHAA II0Ja4Ya Marcpuajia cC
MYJIbTUMEIMHHON crcTeMoll. KOMIBIOTEpHBIE TEXHOJOTMU B JAHHOM cCllydae OOECICUMBAIOT
BO3MOXKHOCTh Pa3HOIUIAHOBOT'O OTOOPaXXEHUS aJTOPUTMOB U JIEMOHCTPAIMOHHOTO MarepHaa.
Takoe couyeTaHue MO3BOJSET ONTHMAJIBHO HCIIOJIB30BAaTh OTBEJCHHOE BPEMSI M PACKPBIBATH
JIOTUKY U COACPIKAHUC NUCHUIIIINHBI.

Jlekyuu TIpenCTaBISIOT COOOM cUCTeMaTHYECKUEe 0030pbl TEXHOJOTHHA 1O OOJBIIMM
JAHHBIM U CJIOKHBIM CETAM C HOI[&‘ICﬁ MaTcpurajia B BUAC Hpe?;eHTaIII/Iﬁ.

Jlabopamopnoe 3ansamue TO3BOJIACT HAYYUTh CTYJCHTAa TPUMEHSITH TCOPETUYECKUE
SHAHUA IPU PCHICHUH U UCCIICAOBAHUN KOHKPCTHBIX 3aj/1a4. J'Ia60paT0prle 3aHATUSA IIPOBOAATCA
B KOMITBIOTEPHBIX KJlaccaxX, MPH ITOM NpakTukyercs pabora B rpymmnax. [loaxon pazdopa
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 TOJIXOJOB HE
cymectByer. Kaxias KOHKpeTHash 3ajada TpPU CBOEM HCCIICOBAHUUM HUMEET MHOXKECTBO
MOJXO0/0B, a 3TO TpedyeT pa3dopa U OIEHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIBTAIMH C UCIIOJIb30BAHNUEM DJICKTPOHHOW TIOUTHI.

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 CIOKHBIX CETCH. 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 ®oHJ OLIEeHOYHBIX CPEACTB /IS MPOBeIeHHs TeKYIIel aTTecTalun

VYyeOHasi AeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydyeOHOTrO mpolecca.
[Tpouecc camocTOSTENbHON pabOThl KOHTPOJUPYETCS BO BPEMsI ayIAUTOPHBIX 3aHATUH U
WHANBUAYAIBHBIX KOHCYyNbTanuil. CamocTosiTenpHas padoTa CTYIEHTOB MPOBOAUTCSA B (dopMme
U3YYCHHUS OTICIHHBIX TEOPETHICCKUX BOIIPOCOB I10 Tpe/IaracMoi JTUTepaType.

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

B kauecTBe OIIGHOYHBIX CpPEIACTB, WCIOJB3YEeMBIX I TEKYIIEro KOHTPOJIS
YCIIEBa€MOCTH, TIPEAJIaraeTcs IMepedeHb BOIPOCOB, KOTOPHIE MPOpadaTHIBAIOTCS B IpOIEcce
OCBOEHHUsI Kypca. JlaHHBIH TMepedeHb OXBaThIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIOYast
3HaHUWs, IMOJIydacMbIC BO BpPEMsA CaMOCTOSATEIbLHOMN pa6OTBI. KpOMe TOI'0, Ba>XXHBIM 3JIEMCHTOM
TEXHOJIOTUH SIBJISIETCSI CaMOCTOSATEIbHOE pEIIeHHe CTyASeHTaMH U cAada 3aJaHuil. ITo



NOJHOCTBIO HMHIUBUAYyalbHas Qopma oOyueHus. CTyIeHT paccKa3blBaeT CBOE pEIICHHE
IIPENOAaBaTEI0, OTBEYAET Ha JOMOIHUTENIBHBIE BOIIPOCHI.

IIpuMepHbIe 3aaHNUSI HA JA00paTOPHLIE PA00T

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

Ieab padoThi:

1. O3HakoMHUTBCS C apaneKTypoﬁ, OCHOBHBIMHU YaCTsAMU U I10JIb30BATCIbCKUM
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 ONPEIeIUTh OTHOCUTEIILHYIO BXKHOCTD (BeC) BepiiuH rpada (T. €. HaCKOJIbKO YY4aCTHUK
B PaMKaX KOHKPETHOW CETH SIBJISICTCS BIUSATEIIBHBIM ), BBOIST IMOHSATHE IICHTPAITLHOCTH — MEPBI
OJIM30CTH K LIEHTPY Ipada:

1. HentpansHocth mno ctenenu (Degree centrality) OcBOUTh HaBBIKM H3BJICUCHUS
uH(GOPMAIIUU U3 XPAaHWINIIA TAHHBIX.

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

MHOTOMEPHBIX OTYETOB U UX aHAJIH3a.

LlenTpansHOCTh 1O TOCpeaHNUecTBY (Betweenness centrality).

[lentpansHOCTh O cOOcTBeHHOMY 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» U Ha mpakTHKe MPOBEPUTH UX PabOTOCIIOCOOHOCTD, a TaK YK€ 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 OCHOBHBIE CBOWCTBA ajropuTMa Kiactepusamun Girvan — Newman.



4. PaccuntaTh K03((pHUMEHT KJIacTepHU3allMid — BEPOSATHOCTb TOrO, YTO I10JIb30BATENH,
UMEIOIIME 00IIEro 3HAKOMOT0, TAK)KE 3HAKOMBI JIPYT C IPYrOM.

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

JlaGopaTropHas pabora 4: Pacuer HHIE€KCOB BJIUATEILHOCTH M0JIb30BaTe el B 310 - rpade

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

JlaGoparopHas pabora 5: PacnnpocTpaHenne MHeHHMH B 310 — rpade 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 (YHKIIMOHUPOBAHUS TIOPOTOBBIX MOJENEH KOIJIEKTUBHOTO
IIOBCACHHUA B COIII/I&J'IBHOI71 CCTU.

2. OcBOUTH OCHOBHBIE TOCTAHOBKH 33/1a4 YIIPABJICHUS MHEHUSMU TIOJIb30BaTeNeH
COLMAIIBHOM CETH Ha OCHOBE MOJIEIU MTOPOTOBOr0 KOJUIEKTUBHOTO MTOBEICHUSI.

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

Jladoparopnasi padora 7: Coop nHpopManum o0 nNoab30BaTENAIX B CONMATBHOM CeTH
«BKonTakTte» ¢ nomomnsio npunoxkennss VK MINER

ean padoThi:



1. N3yunTh npuHIUIEI cOOpa HHGOPMAIIMH O TTOJIH30BATENSIX B COIUATIBLHON CETH
«BKonrakte» ¢ nomombto 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 padora 8: COop uH(popManmum 0 NOJH30BATENSIX B COUMAJBLHOH 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. W3yunth npuHIHITE cOOpa MHPOPMAITUH O TTOJIE30BATENSIX B ATO-Tpade conraabHON
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 MPUHIUIBI KOJJIAOOPAaTUBHOM (COBMECTHON) QUIbTpALlUU
N0JIb30BaTENIEeH B COLMANIBHBIX CETSX HA OCHOBE MOJEIEH COCEACTBA.

2. N3y4unTh OCHOBHBIE MOJIENIN CXOJICTBA JIPY3€H B COIIMANIBHBIX CETSIX.
3. N3yunth npumMeHeHne KoiiabopaTUBHON (COBMECTHOM) (pUIbTpalus MoJb30BaTeNeN K
sro-rpady counanbHoil cetn «BKoHTakTe».

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

Lean padorsr:



1. N3yunTh OCHOBHBIC MPUHIIUIIBI KOJIA0OPAaTUBHON (COBMECTHOM) (QUIBTPALIUH
OJIL30BaTeIe B COMAJIBHBIX CETAX Ha OCHOBE MOI[GJ'ICI\/JI TPAH3UTUBHBIX accounaunﬁ.

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 sl MPOBEACHHUS POMEKYTOUYHOM aTTecTallun

3ajganug no ou3Hec-3axavamM

Bapuanr 1. Konconuaanus 1aHHBIX U aHAIMTUYECKAst OTYETHOCTD alITE€YHOMN CETH.
Bapuaur 2. AcconmaTuBHbBIC TTpaBUjia B CTUMYJIUPOBAHUN POZHUYHBIX TTPOJAK.
Bapmnant 3. CermMeHTanys KJIMEHTOB TEJIEKOMMYHUKAIMOHHON KOMIIAaHUMU.
Bapuant 4. CKOpMHIOBbIC MOJIEIH JIJIs1 OLICHKH KPEIUTOCIIOCOOHOCTH 3a€MIITUKOB.
Bapuanr S. [Iporao3upoBanue npoaax TOBapoOB B ONITOBOW KOMITAHHH.

Bapuanr 6. [ToBsimenue 3(heKTHBHOCTH MaCCOBOM PACCHUTKH KIIMEHTAM.

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEeHy

OCHOBHbBIE XapaKTEPUCTUKH «OOJIBIINX JaHHBIX).

OCHOBHBIE UICTOYHHUKH «OOJIBIINX JAHHBIX).

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

ITpumeps! HCTIONB30BaHUS «OOJBIINX TAHHBIX).

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 SIBJICHUSA B CIIOXKHBIX CCTAX.

[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. Monemu «audy3un HHHOBAIMI» [T OTIMCAHUSI 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 KJIacTepu3aluy (Ha MprUMepe CBOEro 3ro-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 (KOJIIIaOOpaTUBHOM) (DUITBTPAITUU, OCHOBHBIE TTOIXO/IBI.

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 HCIOJb30BAHUE HAYYHOM TEPMHMHOJOTMHU CHCTEMAaTHYECKH 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@XXCHHAs CIIOCOOHOCTh CAaMOCTOSTEILHO U TBOPYECKH pellaTh CIOKHBIE MPOOIEMbI
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 OLICHKY, UCIIOIb3Ysl HAYUYHbIE JOCTUKEHHUS IPYTUX JUCIUIUINH;

—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
JTUCIUTITMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

— HCMOJb30BaHUE HAYYHOW TEPMHHOJOTHUHU, JIMHTBUCTUYECKU U JIOTUYECKU MPABUIBHOE
M3JI0KEHUE OTBETA HAa BOMPOCHI, yMEHHE JIeJIaTh 000CHOBAHHbBIE BBIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM IO AUCIUIUIMHE, YMEHHUE €r0 UCIIO0Ib30BATh B IOCTAHOBKE
U PEIIeHUH HAYYHBIX U TPO(ECCHOHANBHBIX 3a/a4;

— YCBOEHHE OCHOBHOW M JIOTIOJHHUTEIHHOW IUTEPaTyphl, PEKOMEHIOBAHHOW Y4eOHOI
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 TEOPHSX, KOHIEMUIHUAX U HANPABICHUAX IO
JUCLUIUIMHE U JaBaTh UM OLIEHKY;

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

— BJIAQJICHUE WHCTPYMEHTapueM y4eOHOW IUCLUIUIMHBI, YMEHHUE €ro HCI0JIb30BaTh 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 3asBIECHHBIX B paboueit
IIporpamMme KOMIIETEHIIUHN.

OrneHKa «HEyIOBJIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUA 110 JUCLHUIUINHE;

— OTKa3 OT OTBeTa (BBITOJTHEHHUS! TUCbMEHHON PabOThI);

— 3HaHWE OTJAEIbHBIX HCTOYHHMKOB, PEKOMEHJIOBAHHBIX Y4eOHOW mporpamMMon 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 HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBBSI BRIOUPAIOTCS C YI€TOM UX WHAMBHIYATbHBIX TICHXO()HU3UIECKIX OCOOCHHOCTEM.

— IpU HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLIAM C OIPAHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS [TPENOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI sl IOJATOTOBKM OTBETA HAa dK3aMEHE;

— [IpU NPOBEJICHUH NPOLEAYPbI OLICHUBAHUS PE3YyIbTaTOB OOYyUEHHs] MHBAINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IPETYCMAaTPHUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLEaypa OLEHMBAHUS pE3YyJbTaTOB OOyUYeHHs MO JAUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponietypa onieHMBaHUS PE3yJbTATOB OOYYEHMs MHBAIMIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbs 10 AUCHMUILIMHE MPEAyCMaTPUBAET MpPel0oCTaBlieHne HHPOpMAUU 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 (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. IlepeyeHr  OCHOBHOI M  JONOJHHMTEIbHOH  y4eOHOH  JIMTepaTypHI,
He00X0AUMOii 1151 0CBOCHUS AMCUMIINHBI

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



Bbyxogen, I1.B. Mockanes. CII0.: Jlaus, 2015. 160 c. [Dnexkrponnslii 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 noctyna: https://e.lanbook.com/book/81565.

3. Mezennies K.H. MynbsTnareatHoe momenupoBanre 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. [DnexkTpoHHbIN 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.: U3n-Bo "JlaGoparopus 3Hanuit",
2015. 801 c. [DnextponnsIit pecypc]. - Pexum nocryna: https://e.lanbook.com/book/84106.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOMMBIX /IJIsI OCBOEHUSI TUCITHIIIMHBI

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

7. MeToauuecKkue PEKOMEHIANUHA 11O OPraHu3alu U3yYCHUSA TUCIHUIIJINHBI

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

Jns HamucaHus pedepaTa HEoOXOAMMO MoaoOparh aureparypy. OOliee KoIMYecTBO
JUTEPAaTypHBIX HCTOYHHKOB, BKJIIOYass TEeKCThl M3 MHTepHera, (myOiaukauuu B KypHaiax),
JIOJDKHO cOCTaBiATh He MeHee 10 HauMeHOBaHMH. Y4ueOHUKHU, KaK MPaBUJIO, B JIUTEpaTypHbIE
VCTOYHUKU HE BXOMST.

Pedeparsl BbmonHsOT Ha nuctax Gopmara A4. CtpaHUIlbl TEKCTa, PUCYHKH, POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T NOPHUCYHOUYHBIMM HaamucsIMH. TekcT ciexyeT mnedaraTh
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 JOJIDKCH OBITh MMOANUNCAH CTYACHTOM C YKA3aHUEM JaThl €€ O(i)OpMJ'IeHI/IfL

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

BrimonHeHHast CTyAEHTOM paboTa OmpenaessieTcss Ha TPOBEPKY IPETNoaBaTelio B
yCTaHOBJICHHBIE CPOKH. Ecnu y mpenogaBaTelns 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 Pa3bACHCHUSA HCNOHATHBIX BOIIPOCOB JICKTOPOM M ACCUCTCHTOM CKCHCIACIIbHO
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 3HAYCHUE HMMEET WHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIILHOE Pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

I/IHI[I/IBI/II[yaJIBHLIC KOHCYJIbTalUKM 110 NOpPCIMETY SABJIIOTCA BaKHBIM q)aKTOPOM,
CHOCO6CTBYIOH_[I/IM HHIUBHUAYAJIU3allUH O6y‘-ICHI/I$I N YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAaKTa
MCXKAY HOpCuoJaBaTciicM U OGy‘-I&IOL[II/IMCSI HWHBAJILJIOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 300POBbA.

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

KontponbHast pabora mpezicraBisieT coO0H caMOCTOATENbHYIO pedepaTuBHYIO padoTy
cTyaeHToB. Kax/plif CTyICHT BBIMOJIHSAET paboTy MO OJJHOM TeMe.

s Hanucanusi pedepata HEOOXOAMMO MOA0OpaTh nureparypy. OOimiee KOIHYecTBO
JIMTEPATYPHBIX HCTOYHHKOB, BKIIFOYas TEKCThl W3 HMHTepHeTa, (MyOJMKAIlMM B JKypHaax),
JIOJDKHO COCTaBJIATh He MeHee 10 HauMeHOBaHMIA. YUYeOHUKH, KaK MPaBWIO, B JUTEPATypHBIC
UCTOYHHMKH HE BXOJISAT.

Pecdepats! BeimonHAOT Ha auctax Gopmata A4. CTpaHULBl TEKCTa, PUCYHKH, (HOPMYIIbI
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 HCTOYHHUKOB.
Pedepar nomxen OBITh MOAMUCAH CTYACHTOM C YKa3aHUEM JIaThl €€ OPOPMIICHHSL.

Pabotbl, BEIMOTHEHHBIE 0€3 COOMIOACHMS MEPEUUCIICHHBIX TPEeOOBaHMIA, BO3BPAIIAIOTCS
Ha 10palboTKYy.

BeinmonHeHHast cTyaeHTOM paboTa ompenensercs Ha IPOBEPKY IpernojaBaTeiio B
yCTaHOBJIEHHbIE CPOKH. Eciu y nmpenojaBaTesnis ecTb 3aMe4aHusl, paboTa BO3BPAILAETCs U 110CIIE
UCIIpaBJIEHUH JINOO BHOBb OTIPABIISIETCS HA IPOBEPKY, €CJIM UCIPABJICHUS CYLIECTBEHHbIE, INOO
MpEbSABISETCS HA 3a4eTe, I/1€ IPOUCXOIUT €€ 3alluTa.

Teopueckne 3agaHus (MPOEKTHI), COCOOCTBYOIME (OPMUPOBAHNIO KOMIIETCHIIHIT
6a3oBoii yactu OOII

WHTennexryaabHble  TEXHOJIOTHU aHAJIUTUKM ~ OONBIIMX  JIAHHBIX  CETOJHS
paccMaTpuBarOTCA KaK OJJHO M3 TJIaBHBIX HOBBIX HaHpaBHeHI/IfI IIpu pCUICHUH 3aJla4 MApKCTUHTIA.

OCHOBHbIE HaNpaBJICHUs] MHTEJJIEKTYAIbHBIX TEXHOJIOTUN aHAJTUTUKHU OOJBIINX JaHHBIX
JUISL aHAJIM3a PEAVIBHBIX CHUTYaLlUN:

o AccolraTuBHbIE TIPABUTIA,;

) Knaccudukarus,

. Knacrepuzanus;

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

[IpoBenuTe aHanu3 1Mo OJHOM W3 BbIOpaHHBIX BaMu TeMaTuk (He meHee 10 cmaiigos u 20
JHUCTOB TeKcTa). BO3MOXKHO HMCIOIB30BaHNE 3BYKOBOTO COMPOBOXKICHUS, aHUMAIUK (ayJuo-, U
BHJIeOMaTEpHAIIa).

Ha nepBoii crpanuue cnaiina o6s3arensHo ykaxute ©.M.0O. aBropa, kypce. OnieHuBaercs
paboTa 1o cleayIoIuM KPUTEPUIM:

— MOJHOTA IPEICTABIEHHOI0 MaTepuaa;

— opopMIieHUE;

— NPEICTABIICHUE U 3aILUTA.

Tembl npe3eHTANMN M T0KJIA10B

1. OcHoBHBIC XapPaKTCPUCTUKU U UCTOUYHUKU «OONBIINX JaHHBIX».



OcHoBHBIE TPOOJIEMBI, BOSHUKAIOIINE MPU 00pa00TKE «OOJBIINX JAHHBIX).
OO01mas XxapakTepuCTHKA HAMPABICHUA UCIIOB30BAHUS «OOIBITUX JaHHBIX).
ApXHUTEKTYpa pemeHui st «OONbITNX JaHHBIX).

[Tpumeps! NCII0JIb30BAHUS «OOJIBILINX JTAHHBIX .

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

CTpyKTypa CIOKHBIX CETEH.

Kputnueckue sBieHUs B CIOKHBIX CETAX.

©OoN kLD

[N
o

. IloHsaTHE coMaIbHOM CEeTH, CBOMCTBA COIIUANILHBIX CETEH.

[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 MOJEIN PACIPOCTPAHEHUS MHEHUH.

[EEN
N~

. Monemu «tud¢y3un HHHOBAIUI 17151 ONMCAHUS PACIPOCTPAHEHUSI MHEHUH.

[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 KIIacTepu3aluu (Ha MpuMepe CBOEro 3ro-rpada).

18. MudopmarmonHoe yrpaBieHHE B COLUANBHBIX CETAX.

19. TlonsiTHE ¥ IPUMEPHI PCKOMEHIATSIIEHBIX CUCTEM.

20. Coop naHHBIX B HOPMHPOBAHKE PEKOMECHIAIINN B PEKOMEHIATEILHBIX CHCTEMaX.

21. TlonsTHe coBMECTHOMU (KOJIIIaOOPATUBHOMN ) PHIIBTPAIIMH, OCHOBHBIC ITOIXOJIBI.

8. INepeuenr HHPOPMAHOHHBIX TEXHOJIOTHIA, HCIOJIB3YeMbIX NMPHU OCYILIECTBJIECHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUIIMHEe (MOAYJ/I10) (IPU HEOOXO0AUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOTI0 NPOrPAMMHOI0 00ecrieYeHus!

1. Omnepannonnas cucrema MS Windows (pa3aesns! 2, 3 AUCUMITIIUHBI).

2. WuterpupoBanHoe opucHoe npunoxenue MS Office (pa3aenst 2, 3 AUCHUIUIUHBL).

3. IIporpammHoe obecnieueHue Uik OpraHU3aIUH YIIPABISIEMOT0 KOJJIEKTHBHOTO
6e3omacHoro nocryna B UHTepHeT (pa3aens! 2, 3 TUCIMITIINHBI).

4. Statistica Neural Network (pa3nmen 2 AuciMIIIMHBI).

5. Matlab Neural Networks Toolbox, Fuzzy Logic Toolbox, ANFIS (pa3mensr 1 u 3

JIMCITUTLITFHBI).

8.2 lepeyenb HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

OObyuvaromumces 10JKeH ObITh 00€CIeYeH JIOCTYI K COBPEMEHHBIM NMPO(EeCCHOHAIbHBIM
0a3aM JaHHBIX, MPO(HECCHOHAILHBIM CIIPABOYHBIM M MOMCKOBBIM CHCTEMaM:

OnektponHas oubnmoreunas cucrema (ObC) «YHuBepcurerckas oudamoreka ONLINE»
(http://www.biblioclub.ru)

DnexkTpoHHas OubIMoTeuHas cucrteMa uznatenscra «Jlanby (https://e.lanbook.com)

DitekTponHas oubauoreynas cucrema «fOpaiit» (http://www.biblio-online.ru)

Dinexrponnas oubaunoreynas cucrema «ZNANIUM.COM»y (https://znanium.com)

Dnexkrponno-oubrorTeunas cucrema (O5C) BOOK .ru (http://www.book.ru)

OnexrponHas 6udmmoteuynas cuctema eLIBRARY.RU (http://www.elibrary.ru)

CnpaBouno-nipaBoBas cuctema «KoncynbranT [Imroc» (http://www.consultant.ru)

Cnpasouno-npasoBas cucreMa «["apant» (http://www.garant.ru)

«KoncynpranT crynenta» (Www.studentlibrary.ru)



http://www.biblioclub.ru/
http://www.biblio-online.ru/
https://znanium.com/
http://www.book.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://www.studentlibrary.ru/

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeIbHOIO MpoIecca Mo JUCIUTINHE

MatepuaibHO-TeXHHYECKOe 0O0ecrieueHNe JUCIUILTUHBI (MOIYIs) U

Ne Bun pabor
OCHAIIIEHHOCTh

1. | 3ausaTus AyauTopuu, OCHAlIeHHbIE MPE3EHTAMOHHOM TEXHUKOH (IIPOEKTOp,
JEKIIMOHHOTO | 3KpaH, HOYTOYK) M COOTBETCTBYIOLIMM MPOrPaMMHBIM OO€CII€UYEeHUEM
THIIA (aym. 129, 131, 133, A305, A307).

2. | I'pynnoBeie u | AyAUTOpUU JJIsi CEMUHAPCKUX 3aHSATUH, TPYNIOBBIX U MHIAUBUAYATbHBIX
WHIMBHUYaJIbH | KOHCYJIbTAIllMi, YKOMIUIEKTOBAHHbIE HEO0XOAMMOH Mebenbio (Jocka,
bIC CTOJNBIL, cTynbs): (aya. 129, 131).

KOHCYJIbTAIINH

3. | Jlabopatopubl | YueOHas meOeab, KOMIBIOTEpHAS TEXHUKA (KOMITBIOTEPHBIE KIIACCHI:

€ 3aHATHS 101, 105/1, 107(2), 107(3), 107(5)); yueOnas MmeOeab, KOMIbIOTEpHAs
TEXHHUKA C BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTu «HTepHeT» 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpEeay
yHUBepcuTeTa (KomnbloTepHbie kiaccol: 106, 106a, A301).

4. Texymuii AyauTtopun Il CEMHUHApPCKMX 3aHATUH, TEKYLIEro KOHTPOIS U
KOHTPOIIb, MPOMEXYTOUYHON  aTTecTalli, YKOMIUIEKTOBAaHHBIE HEOO0XOIUMO
MPOMEXKYTOUYH | MeOenbro (J1ocka, CToJbl, cTyibs) (aym. 129, 131,133, A305, A307, 147,
as arrectanusa | 148. 149, 150, 100C, A30106, A512); ayauTopuu ¢ KOMIIBIOTEPAMH C

JUIEH3WOHHBIM ~ TPOTPAaMMHBIM ~ OOECIICUCHHEM H  BBIXOJIOM B
«uTepuer» (106, 106a, A301).

5. | Camocrosrens | KaOuner st caMOCTOSITENIbHON paOOThI, OCHAILEHHBIH KOMIIbIOTEPHOU

Has pabora TEXHUKOW C BO3MOXXHOCTBIO TMOAKIIOUeHUs K cetu «HTepHeT»,

IIPOrpaMMOMl 3KpaHHOTO YBEJIWYEHUS] U OOECIEUYEHHBIH JIOCTYIIOM B
3JIEKTPOHHYIO UHPOPMALMOHHO-00pa30BaTEeIbHYIO Cpe/ly YHUBEPCUTETa
(ayguropuu: 102a, ynTajabHbI 3ai).




