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PabGouas mporpamma gucturiuHabl  CoBpeMEHHBIC MPOOJIEMBbI  MPUKIATHON
MaTeMaTUKM M HMHPOPMATHKU COCTaBJI€HA B COOTBeTcTBUM ¢ DenepalibHbIM
rocyapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM BhIciiero oopaszoBanus (OPI'OC
BO) mno wnanpaBnenuto mnoarotoBku 01.04.02 IlpuknagHas wmaTemMaTUka U
nHpopMaTuka, HaIpaBJICHHOCTh (mpouip): MaremaTtudeckoe u
nH(OpPMAIMOHHOE 00eCTIeUeHHE SKOHOMUYECKOM eI TeIbHOCTH.
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Pabouas mporpamma yTBepskJeHa Ha 3aceJaHuu Kadeapbl MPUKIaTHON
MaTeMaTuku npoTokoi Ne 7 «18» ampens 2018 r.

3aBeAyomuii Kapeapod MPUKIATHON MaTeMaTHKU Vs
1.¢.-m.H., npodeccop M.X. Yprenos ; /4’% /

s
Pabouas mnporpamma nucuuiuiiHbl COBpEMEHHbIE TPOOJEMBbI MPUKIATHOU
MaTE€MaTUKU U MHPOPMATUKU OOCYXKJI€HA Ha 3acelaHud Kadeapbl MPUKIATHOU
MateMatuku oT 18 anpens 2018 r., npoTokos Ne 7.
3aBeAyomuii Kapeapod MPUKIATHON MaTeMaTHKU Vs
1.¢.-m.H., npodeccop M.X. Yprenos ; /4’% /

=
VYTBepK/IeHa Ha 3acelaHud y4eOHO-METOJUYECKONM KOMHUCCHHU (paKynpTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUM M NpUKIAAHOW maTeMaTtuku ot 20 ampens 2018 r.,
npotokoyt Ne 1.

[Ipencenatens YMK ¢dakynbrera KOMIBIOTEPHBIX TEXHOJOTUM U MPUKIAJTHOU
MaTeMaTukH K.¢.-M.H., 1orieHT K.B. Manbixun
PenienseHTsr:

=
[TanommuukoBa TaresgHa JIeoHNMIOBHA.

JIOKTOp TMenarorn4ecKux HayK, KaHAUAAT (PU3UKO-MATEeMaTHYECKUX HayK,
npodeccop. IlodeTHplld pabOTHHK BBHICHIETO MPO(ECCHOHAIBPHOTO OOpa3oBaHUs
P®. [Hupextop wuHcTHTyTa ¢yHnameHTanbupix Hayk (MOH)OI'BOY BO
«KyOoI'TY».

Mapxkos Buraimuin Hukonaesuy.

JoxTop TexHuuyeckux Hayk. IIpodeccop kadenpsl mHDOPMAIIMOHHBIX CUCTEM U
MPOrPAMMHUPOBAHMST MHCTUTYTa KOMIBIOTEPHBIX CHUCTEM M HMHGOPMAILMOHHON
oezonacHoctu (MKCullb)®I'BOY BO «KyoI' TV ».



1. Heau u 3axa4mn y4eOHOM JUCHUNIMHBI

1.1 Meau w3yyeHUs AUCUUIUIMHBI OMPEACNEHBI TOCYIapCTBEHHBIM 00pa30BaTEebHBIM
CTaHJApPTOM BBICHIETO 00pa3oBaHUs M cooTHeceHbl ¢ obmmmu 1ensmu OOII BO mo
HanpaBlIeHUIO0 TOAroTOBKU «lIpuknagHas MatemaTuka u WHGOpMATHKa», B paMKax KOTOPOU
MpenoaaeTcs JUCIUILTNHA.

Lenabo ocBocHUS ydeOHOW JUCHUIUIMHBI «COBpPEMEHHBIC MPOOJIEMBI PHUKIIAIHOM
MaTEeMATHKU U HHPOPMATHKN» SIBIISICTCS OBJIAJICHUE 3HAHUSMHU U HABBIKAMH HHTEJUICKTYAIBHOTO
aHayiM3a OOJIBIIUX JAHHBIX TNPU PEIICHUM psaa NPUKIAIHBIX 3a7ad IPOU3BOJICTBCHHOW W
HAyYHO-UCCIIEIOBATEIILCKON ACSITELHOCTH.

1.2 3apauyy AMCHUILIUHBI

® aKTyalu3alus W Pa3BUTHE 3HAHUKW B OOJIACTH MATEMATHYECKUX MOJIENICH CIOXKHBIX
ceTeit;

® U3yYCHHE CYHICCTBYIOIUX TEXHOJOTUH MOArOTOBKH OOJIBIINX JaHHBIX K aHAIU3Y,

® OBJIAJICHHE TMPAKTHYCCKUMH YMCHHUSMH M HaBBIKAMH peallM3allid  TEXHOJIOTHH
HMHTEJICKTYaJIbHOTO aHaIM3a OOJIBbIINX JIAHHBIX

e (GopMHUpPOBaHHEC YMEHHUH W HABBIKOB NPHUMCHEHHUS YHHBEPCAIBHBIX IPOrPAMMHBIX
MAKeTOB ¥ AaHATUTHYSCKUX TUIATGOPM JJIsI aHAIHM3a OOJIBIITNX JaHHBIX.

1.3 Mecto y4yeOHoi1 nucuuniauabl B crpykrype OOII BO

Huctummaa «CoBpeMeHHBIC MPOOJIEMBI MPUKIATHOH MATEeMATHKH W HH()OPMATHKH
OTHOCUTCS K 0a3oBoii wactu bnoka 1 Jucuumiauasl u mMonynu. [laHHas OUCHUIUIMHA TECHO
CBsI3aHA C TUCIUIUTMHAMU 0a3oBoro mukia «lccnenoBanue onepamnuii 1 CHCTEMHBIA aHAIIA3Y» H
«MaremaTnueckoe MOJCIMPOBAHUE HSKOHOMHYECKMX cucreM». (OHa HampaBieHa Ha
dbopMHUpOBaHUE 3HAHUN, MPAKTUYECKUX YMEHUW M HABBIKOB 10 NMPUMEHEHUIO COBPEMEHHBIX
METOJIOB MHTEJIEKTYaJIbHOTO aHanu3a OONBIINX JAHHBIX B PA3IMYHBIX c(epax deIoBeuecKOn
nestenbHOCTH. ObecrieunBaeT (GOPMUPOBAHHUE Y OOYYAIOIIUXCS CIIOCOOHOCTH K TEOPETHKO-
METOJIOJIOTUYECKOMY aHalIM3y MpPOOJIEM TMOMCKAa HOBBIX HETPUBUAIBHBIX 3aKOHOMEPHOCTEH C
MOMOIIbI0 MHTEJUIEKTYaJIbHOTO aHalii3a OOJBIIUX JAaHHBIX; (OpMUpOBaHHE KOMIIETCHIIMA B
aHaJIM3e METOJOB U MPOLEAYp HHTEIUIEKTYalIbHOTO aHaan3a OOJBIINX JaHHBIX. B COBOKYMHOCTH
W3y4eHUE ATOW NUCHMIUIMHBI TOTOBUT OOy4YaeMbIX KaK K Pa3JUYHBIM BHJAAM TMPAKTUUECKOUN
HKCIIEPTHOM M  AHATMTUYECKOW  JESATENbHOCTH, TaK W K  HAay4YHO-TEOPETHYECKOM,
HCCJIEI0BATENIbCKOM 1€ATEIbHOCTH.

W3ydyeHnne maHHON OUCIHUIUIMHBI Oa3upyeTcss Ha MaTeMaTHYecKOoW MOJITOTOBKE
CTYJEHTOB, oJydeHHOU npu npoxoxaenun OOII Gakanaspuara.

Martepuan 1aHHON AUCHUIUIMHBI UCHIONB3YETCs MpU paboTe B paMKax clieliceMuHapa, a
TaK)Ke B HAYYHO-UCCIIEJOBATENbCKON MPAaKTUKE U MTPH paboTe HaJl MarucCTepCKoM auccepranuei.

1.4 IlepeyeHp MIAHMPYEMBbIX pPe3yJabTATOB 00y4eHHS N0 AUCHHUILIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOrPaMMbI

Komnerennuu  obydatomierocs, (GopMupyemble B pe3ylbTaTe OCBOGHHS  Kypca
«CoBpeMeHHbIe TPo0IeMbl IPUKIIATHOW MaTEMaTUKU U HH()OPMATUKI»:

Kon DopMyIMpPOBKAa KOMIIETEHIIUU
KOMIIETEHINH

T'OTOBHOCTBIO ﬂeﬁCTBOBaTB B HCCTAHAAPTHBIX CUTYyalUAX, HCCTHU COLIMAJIbHYIO
N OTHYCCKYIO OTBETCTBCHHOCTD 34 NPUHATHIC PECIICHUA

OK-2

— OCHOBHBIC CTPATCTUH MOBCACHUA B HCCTAHAAPTHBIX
3HaTb CUTyalludx "W MCEpy COIIMAIBHOM M 3THYECKOM
OTBCTCTBCHHOCTH 3a IPUHATLIC pPCIICHNA.

YMmeTh — JeficTBOBaTh B HCCTAHAAPTHBIX CHUTyallusdX, HCECTU




COLMAIBHYIO M OTHUYECKYH0 OTBETCTBEHHOCTb 3a
IIPUHSATHIE PELICHUS

Bnanets

— IHIPUMCHATDH CHCTEMHBII noaxoag M MaTeMaTH4YCCKHE
METOAbI  HCCJICOOBAaHUSA onepaunﬁ K PpCHICHUIO
HECTAaHJAPTHBIX 3aga4 MaTeMaTHu4CCKOIro
MOJCIIMPOBAHNS.

OK-3

T'OTOBHOCTBIO K CaMOpPa3BUTHUIO, caMopcalin3alnmu, HUCII0JIBb30BAaHHNIO
TBOPYCCKOI'O MMOTCHIMAJIA

3HaTh

— cmoco0bl pa3paboTKU M aHAIM3a KOHLENTYaJTbHBIX U
TEOPETUUYECKUX MOJEJEN PEMIaEMBbIX 3a/1a4 MPOEKTHOM
Y TPOM3BOJCTBEHHO-TEXHOJIOTUYECKOH AESITEIbHOCTH

YMmeTn

— pa3palaTbiBaThb U aHAJIU3UPOBATHh KOHIENTYAJIbHbBIE U
TEOPETHUYECKUE MOJECIIA PEIIAeMbIX 3a/1a4 IPOEKTHON
Y IPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM EATEIBHOCTH

Brnaners

— IpuOOpecTH HaBBIKU pa3paboTKu U  aHajIM3a
KOHLENTYyaJdbHbIX M  TEOPETHMUECKUX  Mojeiel
pelaemMbIX 3a7ad HPOEKTHOH M IPOM3BOJCTBEHHO-
TEXHOJOTMYECKON AESITEIbHOCTH

OIIK-4

CHOCOOHOCTBIO HCHOJB30BATh U MPUMEHATH YINIyOJeHHbIE 3HAHUSA B 00J1aCTH
IPUKIIATHOM MaTeMaTHKU U HHPOPMaTUKU

3HaTh

— cmocoObl pa3paboTKU M aHAIM3a KOHLENTYalbHBIX U
TEOPETUYECKUX  MOJENel  pellaeMbIX  Hay4HBIX
mpoOyieM W 3ajad MPOSKTHOH W TMPOM3BOJICTBEHHO-
TEXHOJOTHYECKON JAeSITeTbHOCTU

YmeTs

— aQHAIU3UPOBATh IPOLEAYPHl YIIYOJEHHOIO aHaln3a
po0JieM, MOCTAaHOBKU ¥ 0OOCHOBAHUS 33124 HAyYHOM
U IPOEKTHO-TEXHOJIOTHYECKOH 1S TeIbHOCTh

Bnanets

— CIOCOOHOCTBIO UCIIOJIb30BATh yriayOieHHbIe
TEOPETUYECKHE M NPAKTHUUECKHUE 3HaHHS B 00JacTH
MPUKJIATHON MaTeMaTUKU ¥ UH(OPMATUKH

I1K-11

CIOCOOHOCTBIO pa3padaThiBaTh AHAIUTUYECKHE 0030pBI COCTOSIHHS 00JIaCTH
MPUKIIATHOM MaTeMaTHKU U HHPOPMAIIMOHHBIX TEXHOJIOTUN

3HaTh

— CmocoObl  pa3pabOTKM  aHATUTUYECKUX  0030pOB
COCTOSIHUSI 00JIaCTH NPUKIAJHOW MAaTeMaTUKU H
MH(OPMAIIMOHHBIX TEXHOJIOTUHI

YMmeTs

— pa3pabaThiBaTh AHAIUTUYECCKHE O030PHI COCTOSHUS
obnactu MIPUKJIIATHOMN MaTeMaTUK! "
MH(OPMAIIMOHHBIX TEXHOJIOTUHI

Bnanets

— CHOCOOHOCTBIO  pa3pabaTbiBaTh  aHaJIUTHYECKHE
0030pbI COCTOSTHUS 00JIACTH NMPHUKIATHON MaTeMaTHKU
1 “HGOPMAITMOHHBIX TEXHOJIOTHI

I1K-12

CIIOCOOHOCTBIO K B3aMMOJICHCTBHIO B paMKaX MEXAYHapOAHBIX IPOEKTOB U
CeTeBbIX  COOOWIECTB B  OOJACTM  MNPHUKIAJHOM  MaTeMaTHKH |
MH(OPMALMOHHBIX TEXHOJIOTHI

3HaTh

—  CIocoObI MMPOBCACHUA HAYYHBIX HCCIeIOBaHUN U
MOJIYUYCHU A HOBBIX HAayYHBIX n IMPUKIIaAHBIX
PE3YIBTATOB CaAMOCTOATCIIBHO U B COCTABC HAYYHOI'O




KOJIJICKTHBA

VYMeTh

— XapakTepu30BaTh
METOJI0JIOTHIO PEIIeHHsI IpolyieM

CUCTEMHBIN aHaIn3 KakK

— HPUMCHATDH CHCTEMHBII noaxoag M MaTeMaTHYCCKHE
Bnanets METOAbI MCCJIICAOBAHUA onepaunﬁ K pCIICHUIO 3ajJayd
MAaTCMaTUUICCKOTO MOACIIMPOBAHUA

2. CTpyKTypa M coJepKaHue THCHUINIUHBI

2.1 Pacnpeuene}me TPYAOEMKOCTHU ITUCHUIIJIMHBI ITIO BUAaAM paﬁoT

O6mass Tpymo€MKOCTh AWCHMIUIUHBI cocTaBiusier S5 3ad.en. (180 wacoB), wux
pacnpezesieHre o BUjaaM padoT MpeICTaBICHO B TabIuILE.
Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (uackr)
A

KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 40 40
3aHATHSA JIEKIUOHHOIO TUIIA 20 20 - - -
JlaboparopHble 3aHATHS 20 20 - - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSTHSI) i ) ) ] )
HNnas koHTaKkTHas padora:
KoHTtpoib camocTositenbHOM padoThl (KCP) - -
[Tpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHce:
Kypcosas paboma - - - - -
IIpopabomxa yuebnozo (meopemuyeckoeo) mamepuana 40 40 - - -
Buvinonanenue unousuoyanvruix 3a0anuii (n0020mosKa 40 40 i i i
coobujenull, npezeHmayuii)
Pegepam 10 10 - - -
IToAroToBKAa K TEKYIIEMY KOHTPOJIIO 14 14 - - -
KonTpoJis:
[TonroroBka K dK3aMeHY 35,7 35,7
O0mas Tpya0eMKOCTh gac. 180 180 - - -

B TOM 4YHCJI€ KOHTAKTHAsA 403 | 403

padora

3a4. efi B 5

2.2 CTpykTypa y4eOHOM IMCIMIIIUHBI

Pacnpenenenne BuoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

Paznensr AUCHUIUINHBI, U3y4aCMBIC B CCMECTPC A

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3a4€THBIX enuHuIIb, 180 Jacos.




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
ooabmmx anHbIx (Big Data)
1. CBoiicTBa OOJIBIINX JTaHHBIX. 12 2 2 - 10
2. HcTounuky OOJIBIINX TAHHBIX. 12 2 2 - 10
3. Busyanuzanus u aHamm3 OOJIbIIIX 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 HX 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. KonnaboparusHas (rbTpanus. 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. IIpoBepka BBITOTHEHHS JTAOOPATOPHON PabOTHI
Ne 1.
2 TexHOoI0THs aHaIU3a CIOKHBIX 1. [ToaroroBka pedepatos, Mpe3eHTAIHIA,
ceTen. BBICTYIUICHHH.
2. Oruer mo 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, MPE3CHTAINM,

3. IlpoBepka BBITOTHEHHS Ta00PATOPHBIX padOT

3amuTa JraboparopHoit padotsl (JIP), Bemonnenue kypcoBoro npoekta (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 paszzaena/MOIyIs
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—
TpagULIMOHHBIMHU HUHCTPYMEHTaMH. IIpyHumne! ananuza | 3a7ade.

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

AHanUTUYECKHE TUIAT(HOPMBI.

Tema 2. UcTouHUKH OONBIINX JAHHBIX.

WHTepHeT, colanbHble CETH, UHTEPHET Bellel, KHOCKH,
TEJIEMaTHYeCKHe JaHHBIE — 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 Ha3HA4YCHWS: BH3YyaIH3aIUs
MOTOKOB  JIaHHBIX; BU3YaJbHBIH WHTEIUIEKTYaJbHBIN
ananmu3 npaneeix (Visual data mining); BusyanbHbIH
nouck u pekomenmanumu  (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 JAaHHBIX.
Busyanuzaropel, mpuUMEHsieMble IS WHTEPHpETAIun
pe3yNIbTaTOB aHanu3a OONbIIMX JaHHBIX (“‘OoyblIve
AKpaHbI*, Cpebl BUPTYAJIbLHON peabHOCTH). METOIUKH
00paboTKK OONBINIMX JAHHBIX: CXKATHE, KIIACTEpH3aIlvs,
CIIaliCHHT,  (HIBTPAIHSL. Data mining (noObiua
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.

Hexkoropeie ocHoBHBIE mnoHATHA. Kparuaimas imHa
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 © Oe3MacmTaOHBIE  CETH.
OkcnepumenT Mwirpama. 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 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. Bo3moxuoctH,
MPEIOCTABIISIEMBIE T10JIB30BATENAM COLUAIIBHOW CETHU:
notydeHue uH(OpMaIMU OT IPYTUX WICHOB COIUATBHOM
cetd; Bepudukanus wumed Yepe3  ydacTUe  BO
B3aMMOJICCTBUSAX B COIMAJILHOW CETH; COIMaJIbHAs
BBITOZa  OT  KOHTAaKTOB;  peakpeanuss  (OTIBIX,
BpeMsIpenpoBoxkaeHue). IlpuMeps! collnaabHBIX CETEH.
Tema 6. MaTemaTu4eckre MOJCIIH COIIMATbHBIX CETEH.

Kitaccel MaTeMaTHuecKUX MOJIEIEH: MOJENH B3aMMHOM
WH()OPMHUPOBAHHOCTH; MOJIETU COTJIaCOBaHHBIX
KOJUIEKTUBHBIX JICCTBHI; MOJENIM KOMMYHHUKAIIU;
MOJIETTM  CTa0WJIBHOCTH; MOJAENTU HH(POPMAIIIOHHOTO
BIMSHUS W YIPaBIEHUS, MOJEIN HWHOOPMAIMOHHOTO
MPOTUBOOOPCTBA. MaremaTuueckue MOJIEJIN
WH(POPMAIIMOHHOTO BIHUSHUS B CETH: CTOXAaCTUYECKHE
Monenu  (memu  MapkoBa); MOJENU  TOJOCOBAaHUS;

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.
VYihpasneHue noporaMH. YIpPaBJICHHE PEIyTaLUEH.
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
conanbHbix ceteil. [lapcunr B coumanbHOM cetu ( Ha
npumepe Bo «BKonTtakre»).

Tema 9. KomraboparuHasi GuibTpanusi.

Tunel  Mopenel  KOJUIA0OpaTUBHOM  (COBMECTHOM)
(GuIbTpalMU: OCHOBAaHHBIC HA COCEIICTBE; OCHOBAHHBIC
Ha Mozenu; rubpuansie. [Ipobremsl kommabopaTuBHOMN
buabTpanum: Pa3peKEHHOCTh JAHHBIX;
MacIHITabupyeMocTh; mpodiemMa “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). 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
COIIMAIIBHBIX 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 caMoCTOATENBHON pabOThI CTYACHTA SIBISIETCS YIIIYOJIEHUE 3HAHUM, TTOTY4EHHbIX
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
T10 BBITIOJTHEHHIO CAMOCTOSTEIIHLHON pa6OTBI

1

2

3

[IpopaboTtka u
HOBTOpEHHE
JEKIMOHHOTO MaTepHuaa,
MaTepuaina yueOHol U
Hay4HOH JINTEpPaTyphl,
HOATOTOBKA K
CEeMUHAPCKUM 3aHITHSIM

MeTtoanueckue yKa3aHus JUisl TOJTOTOBKH K JICKLIIHOHHBIM H CEMHHAPCKUM
3aHATHSM, YTBEP)KICHHbIC Ha 3aceJaHiU Kadeapbl IPUKIIATHOM
MaTeMaTUKH (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA M IPUKIIAJTHON
Matematk @T'BOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 r.
MeTtonueckue yKa3aHus 110 BBIIOJHEHHIO CAMOCTOSITEIIBHOM paboThl,
YTBEP)KJICHHBIC Ha 3aceIaHny KadeIpbl NPUKIAJTHON MATEMaTHKU
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKIATHON MaTeMaTHKH

OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.

IToaroroBka k
1ab0paTOPHBIM 3aHATHSM

Meroauyeckue yka3aHHs 10 BBITOJHEHHUIO J1a00paTOPHBIX pador,
YTBEp>KACHHBIC HA 3acelaHuU Kadeapbl MPUKIAJTHOW MaTEMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.

IToaroToBka K pelieHuIo
3a/1a4 U TECTOB

MCTOI[I/I‘ICCKI/IG YKa3aHus 110 BBIIIOJIHCHUIO CaMOCTOSITEIILHOMN pa6OTBI,
YTBEp>KACHHBIC HA 3acelaHuU Kadeaphl MPUKIATHOH MaTEMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», mpotokon Ne7 ot 18.04.2018 r.

IToaroroBka nOKJIaI0B

MeTtoandeckre yKkazaHus ISl IIOATOTOBKH 3cce, pedepaToB, KypCOBBIX
paboT, yTBepKJICHHbIC Ha 3aceaHuy Kadeaphl IPUKITATHON MaTeMaTHKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6l'Y», npotokon Ne7 ot 18.04.2018 r.

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

MeTtoandeckre yKazaHUs 10 BHITOTHEHUIO pacueTHO-TpaduIecKux
3aJJaHNl, YTBEPKJCHHBIC Ha 3acelaHiU KadeIpbl MPUKIATHON
MaTeMaTUKH (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M TPUKIIAJTHON
MatemaTk @T'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 .
MeTtoandeckre yKazaHusl 1O BHIMOJTHEHHUIO CAMOCTOSITEIEHOM PadoTHI,
YTBEp)KJICHHBIE Ha 3acelaHn¥ KadeIpbl NPUKIAJTHON MaTEeMaTUKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», npotokon Ne7 ot 18.04.2018 r.

[loxroroBka K TeKyIemMy
KOHTPOJTIO

MeTO):[I/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJTHCHUTIO CaMOCTOSITEIILHOMN pa6OTBI,
YTBEPIK/ICHHbBIC Ha 3acelaHiK KadeIpbl MPHUKIAIHON MaTEMaTHKH
(bakynbpTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U MPUKIIAJHONW MAaTEMaTHKU
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.

Y4yeOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBLHONH pPabOThl 00YYarOIUXCs 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 YBETUUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.




I[HH JIAI ¢ HAPYUIICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepeYeHb MOXET ObITh KOHKPETH3MPOBAH 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
MYJIbTUMEIMHHON cucTeMoil. KOMIBIOTEpHBIE TEXHOJIOTMH B JaHHOM cCllydae OOECIeUMBAIOT
BO3MOXKHOCTh Pa3HOIUIAHOBOTO OTOOpPaXEHHUsI allTOPUTMOB U JEMOHCTPAIIMOHHOTO MaTepuaa.
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 MaTcpuajia B BUAC Hp€3€HTaHHﬁ.

Jlabopamopnoe 3ansamue TO3BOJIACT HAYYUTh CTYJCHTAa TPUMEHSITH TCOPETUYECKUE
SHAaHUA IIPU PCIICHUHN 1 UCCIICAOBAHUN KOHKPCTHBIX 3a1a4. Ha60paT0le)Ie 3aHATHUSA IIPOBOAATCA
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 CAMOCTOSTENIbHOM PabOTHL. DTO OOYCIOBICHO TE€M, YTO B
MPOIIECCe HCCIICIOBAHUS YaCTO BCTPEUAIOTCS 3a7add, JUIS KOTOPBIX EIWHBIX TOJIXOJOB HE
cymectByer. Kaxias KOHKpeTHash 3ajada TpU CBOEM HCCIICJOBAHUU HUMEET MHOXKECTBO
MOJXO00B, a 3TO TpedyeT pa3dopa U OIEHKH IIeJION COBOKYITHOCTA KOHKPETHBIX CUTYaIIHi.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
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, OueHouHble cpeAcTBa JAJsl  TeKYLIero KOHTPOJS  yCIeBaeMOCTH,

NPOMEKYTOYHOM ATTECTALMH 110 MTOraM OCBOEHMS THCIUTIIHHBI

4.1 ®oHA OLIEeHOYHBIX CPE/ACTB /I MPOBeeHUs TeKYIel aTTecTalun

VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUHU C IpadukoM ydyeOHOro mpolecca.
[Tporiecc camocTOATENBbHOW pPabOTHI KOHTPOJMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATHH WU
WHAMBUAYaAIbHBIX KOHCyNbTanuil. CamocTrosiTenbHas paboTa CTYJIEHTOB MPOBOJIUTCS B (opme
W3YYEHHUS OTEIbHBIX TEOPETUYECKUX BOIIPOCOB 10 IPEIaracMon JIUTepaType.

@DOHJ| OLICHOYHBIX CPEACTB JAUCLUUIUIMHBI COCTOUT U3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
CIHCOK JIaOOpaTOpHBIX padoT, 3a7a4 U BOIPOCOB) U UTOTOBOM aTTecTallly (3a4eTa).

B kauecTBEe OIEHOYHBIX CpPEICTB, HCIOJB3YEMBIX JJIsi TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH, TpeaaraeTcs IMepeyeHb BOIPOCOB, KOTOPBIE MpPOpadaThIBAlOTCS B IpoOLiecce
OocBOeHHUsl Kypca. JlaHHBIN IepedyeHb OXBaThIBAET BCE OCHOBHBIE pa3fielibl Kypca, BKIOYast
3HaHUS, MOJlydaeMble BO BpeMsl CaMOCTOATENbHOM paboTel. Kpome TOro, Ba’KHBIM 3J€MEHTOM



TEXHOJIOTMHM SIBJIIETCS CAMOCTOSITEJIbHOE pEIICHHE CTyJEeHTaMU M cJada 3aJaHuid. ITo
MOJIHOCTBhIO MHAMBHAYyalbHas (opma oO0ydeHus. CTyOeHT paccKa3blBaeT CBOE pELIEeHHE
MIPENO/IaBaTelt0, OTBEYAET Ha JOMOJIHUTEIIbHBIE BOITPOCHI.

IIpuMepHBIE 3a1aHus HA J1A00PATOPHbIE PA0OT

JlaGoparopnas padora 1: IlocTpoenue 3ro - rpadga noJib30BaTe/isi COIMAIBHON CeTH
«BKonTakTte» ¢ nomomnbio npuio:xkenust NodeXL Excel Template

Hean pa6oTbI:

1. O3HaKOMHTBHCS C APXUTEKTYPO, OCHOBHBIMH YACTSIMHU U TOJIb30BATEILCKAM
unrepdeiicom NodeXL Excel Template.

2. Tlomy4nTh HaBBIKH CO3/IAHUSI CIIEHAPUEB 0OPaOOTKH M BH3Yaln3alliy JIAHHBIX, CO3/IaHUSI
Y HAMTOJHEHHS X PAaHUIIAIIA JAHHBIX.

JlaGopaTropHas pa6ora 2: Pacuer MeTpHK nmoJib30BaTeJiel B 310 — rpage

esan padoThi:

Urto0bI onpeAeTNTh OTHOCUTENBHYIO BaXKHOCTH (BeC) BepIIuH rpada (T. €. HACKOIbKO YUaCTHUK
B paMKaX KOHKPETHOM CETH SBJISIETCS BIHMATEILHBIM), BBOASAT MOHITHE LIEHTPATIBHOCTH — MEPbI
0JIM30CTH K TIEHTPY Tpada:

1. HenrtpamsHocts mo creneHn (Degree centrality) OcBouTh HaBBIKM HM3BJICYCHHS
UH(POPMALIUU U3 XPAHWINIIA JaHHBIX.

2. lentpampnocts mo Omm3octu (Closeness centrality) OCBOMTH HaBBIKM IOCTPOSHHS

MHOI'OMEPHBIX OTYETOB U UX aHAJIHU3a.

[lenTpansHOCTH 1O TTOCpeaHUYECTBY (Betweenness centrality).

LenTpansHOCTH 1O coOcTBeHHOMY BekTOpy (Eigenvector centrality).

~w

JlabopaTopnasi padora 3: CTpyKTypHas KJacTepu3anus MoJb30Bareseil B 3ro — rpage

Hean padoThI:

3HaKOMCTBO C JITOPUTMaMHU CTPYKTYpPHOH KjacTepu3allud Ha IMpHUMepe JUYHOro srorpada
coucern «BKoHTakTe» W Ha MpakTHKE MPOBEPUTH UX PabOTOCIIOCOOHOCTD, a TaK )K€ BBISICHUTH
UX 0COOEHHOCTH.
JTanbl BHINOJHEHHUs! JJAa00paTOPHOH padoThl

1. 3y4uTh OCHOBHBIE CBOMCTBa anroputMa kiacrepusaiuu Clauset-Newman-Moore.

2. VI3yunTh OCHOBHBIE CBOMCTBA alropuT™Ma kiacrepuzanuyd Wakita Tsurumi.

3. M3yunTh OCHOBHBIE CBOWCTBA adropuTMa kiacrepusanuu 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 pa30MeHus 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 TEMAaTUYSCKOTO 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
OCHOBEe MaTeMAaTH4YeCKOH MO/1eJIU MOPOroBOro KOJIJeKTHBHOIO NMOBeAeHUsI

Hean paGoTbI:

1. U3yuuth npuHIUNIBI (YHKIIMOHUPOBAHUS 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. M3yuuTh 3a7auu yrpaBieHUs] MHEHUSIMHU TMOJIb30BaTeNel B dro-rpade coluuaibHON CeTH
«BKonTakrey.

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

ean padoThi:



1. N3yunTs npuHIUIEI cOOpa HHGOPMAIIMH O TTOJIH30BATEISIX B COLUATBLHON 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. OcBoUTb OCHOBHbIE (PYHKIIMHM U HHCTpYMEHTHI npuioxkenus VK API.

3. W3yunth npuHIHITE cOOpa MHPOPMAITUH O TTOJIE30BATENSIX B ATO-Tpade ConruanbHON
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
N0JIb30BATENIEH B COLMANIBHBIX CETSIX HA OCHOBE MOJEIEH COCEACTBA.

2. N3y4unTh OCHOBHBIE MOJIENIN CXOJICTBA JIPY3€H B COIIMANIBHBIX CETSIX.
3. W3yunth npumMeHeHne KoiutabopaTUBHON (COBMECTHOM) pumbTpalus mojb30BaTenen 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 KOJUIA0OPAaTUBHON (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 (COBMECTHOM) (GHIIBTPAIS MTOJIb30BaTENeH 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. AcconmaTuBHbBIC TTpaBUjia B CTUMYJIUPOBAHUN POZHUYHBIX TTPOJAK.
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. [Tosimenue 3(heKTHBHOCTH MaCCOBOW PACCHUIKH KIIMEHTAM.

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEeHy

OCHOBHbBIE XapaKTEPUCTUKU «OOJIBIINX JAaHHBIX).

OCHOBHBIE UICTOYHHUKH «OOJIBIINX JAHHBIX).

OcHoBHbIE POOJIEMBI, BO3ZHUKAIOIIKE TPU 00pabOTKE «OOJIBUINX JaHHBIX).
OO01as XxapakTepyCcTUKa HAallPaBJICHUH UCIIOIb30BaHUS «OOBIINX JaHHBIX).
ApXxuTeKTypa 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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. CeTHn «TeCHOTO MUpay.

[EEY
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. be3smacmrrabusie 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.

. Mogzenu pacnpocTpaHeHUs MHEHUIM, OCHOBAaHHbBIE HA LIeTsAX MapKkoBa, pelieHue
MIPUMEPOB.

R e
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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 monp3oBarens cetu «BKoHTakTe», ero MeTpuku i criocoObl hOpMHUPOBaHMUS.
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 U (HOPMUPOBAHHE PEKOMEHIAINI B PEKOMEHIATEIIbHBIX 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 MOJIEISAX (IIPUMEDHI).

33. TpaH3UTHUBHBIE aCCOITUATHBHBIC CETH.

Kpurepun BbiCTaB/ICHUS OLICHOK.

OneHka «OTIINYHO»:

— CHCTEMaTU3UPOBAHHBIE, INTyOOKHE U IOJIHbIE 3HAHMSI [I0 BCEM pa3jeiaM JIUCLUILIUHBI,
a TakKe 110 OCHOBHBIM BOIPOCAM, BBIXOAAIINM 3a IIPe/Ieiibl yueOHOM MporpaMmbl;

— TOYHOE HCIIOJIB30BAHHE HAYYHOM TEPMHMHOJOTHHM CHCTEMATHMYECKHM TIPAaMOTHOE M
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpeyHoe BIIAJICHUE HWHCTPYMEHTApUEM Yy4yeOHOW [HCUUIUIMHBI, yYMEHUE €ro
3¢ (EeKTUBHO UCMOIb30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKHX 33/1a4;

— BBIp@KEHHAsi CHOCOOHOCTh CAaMOCTOSITENIbHO U TBOPUECKU PEIIATh CIOKHBIE TIPOOIEMBI
Y HECTAHJIAPTHHIE CUTYyAllUH;

— IIOJIHOE U TJIYOOKO€ YCBOEHME OCHOBHOM M JONOJIHUTEIbHON JIUTEPATypHl,
PEKOMEH1I0BaHHOM yueOHOM nporpaMMoi 1o AUCLHUILINHE;

— YMEHHUE OPHEHTHPOBATHCSI B TEOPUAX, KOHUENIUAX W HANPABICHUIX AUCLUIUIMHBI U
J1laBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ysl HAy4YHbIEC JOCTHKECHUS IPYTUX AUCLUIUIVH;

—TBOpUYECKasi CaMOCTOsTeNbHas paboTa Ha NMPaKTHUYECKUX/CEMUHAPCKUX/Ta00paTOPHbIX
3aHATHUSIX, AKTUBHOE YYacTHE B TIPYNIOBBIX OOCYXJEHUSX, BBICOKHH YPOBEHb KYIbTYpPbI
UCIIOJIHEHMS 3aJaHUN;

— BBICOKHH ypOBEHb C(OpPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mnporpamme
KOMIIETECHIIH.

Or1reHKa «XOpOIIOo»:

— ZI0CTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 JUCLUIIINHE;

— YMEHHME OpPHUEHTHUPOBATBCS B OCHOBHOM TEOPHAX, KOHLENUMUAX M HANPABICHUIX
JUCLHUIIIIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCIMOJB30BAHUE HAYYHOW TEPMMHOJIOTHH, JIMHTBUCTUYECKH W JIOTMYECKHU NPABHIIBHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JieJaTh 000CHOBAHHBIE BBIBOIBI;

— BIIQJICHUE UHCTPYMEHTAPUEM 110 AUCIUIUIMHE, YMEHHE €T0 MCI0JIb30BaTh B IOCTAHOBKE
U pelIeHUH HayYHbIX U Npo(ecCHOHANbHBIX 331aY;

— YCBOEHHE OCHOBHOM M JIOMOJHUTEIBHOW JUTEpaTyphbl, PEKOMEHJIOBAHHOW y4eOHOM
[IPOrpaMMOM 1O JUCLHUIIIIUHE;

— caMocCTosATeNbHas paboTa Ha MPAKTUYECKUX 3aHATHSIX, y4acTHE€ B TIPYMIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/1aHU;

— cpenHud ypoBeHb CGOPMUPOBAHHOCTH 3asBJIEHHBIX B pabodell mporpamme
KOMIIETECHIIUM.

OrneHKa «yI0BIETBOPUTEIBHOM:

— JIOCTATOYHbII MUHUMAaJIbHBI 00beM 3HAHUN N0 AUCLUILIMHE,

— YCBOCHHE OCHOBHOM JINTEPATypPhl, PEKOMEHIOBAaHHOW Y4eOHOH TPOrpamMmoit;



— YMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEMUIHUAX U HANPABICHUAX IO
JUCLUIUIMHE U JaBaTh UM OLCHKY;

— HCIIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTUYECKOE HM3JI0KEHHE
OTBETa Ha BONPOCH], YMEHUE JIeJIaTh BbIBOJIbI O€3 CYIIECTBEHHBIX OIINOOK;

— BJIAQJICHUE WHCTPYMEHTapueM y4eOHOW IUCLUIUIMHBI, YMEHHUE €ro HCI0JIb30BaTh B
pELICHUH TUIIOBBIX 3a/1a4;

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

— pa0boTa noj pyKoBOJCTBOM INpENoOAaBaTeis Ha MPAKTUYECKUX 3aHATUAX, JOIMYCTUMBIN
YPOBEHb KYJIbTYphI UCIIOJIHEHUS 3a/1aHU;

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

OrneHKa «HEyIOBJIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUA 110 JUCLHUIUINHE;

— OTKa3 OT OTBETa (BBIIOJTHEHUS TUCbMEHHON PaboThI);

— 3HaHWE OTJAEIbHBIX HCTOYHHMKOB, PEKOMEHJIOBAHHBIX Y4eOHOW mporpamMMon 1o
JUCLUIUINHE;

— HEYMEHUE HUCII0Ib30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4#e rpyobIX OMHOOK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUM;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIIETECHIIH.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBSI BHIOMPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLIAM C OIPAHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS [TPEIOCTABIISIETCS JOMOJIHUTEIBHOE BPEMsI JIUIsl IOJTOTOBKM OTBETA HAa SK3aMEHE;

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

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

ITponienypa oneHMBaHUS PE3yJbTATOB OOy4YEHHs] MHBAIMJOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbs 10 AUCHMUILIMHE MPEAyCMaTPUBAET MpPel0oCTaBlieHne HHPOpMAUU B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B I1€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 ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHMHI€HTA

o0yJarouxcs.

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

5.1 OcHoBHas JiMTEparTypa:
1. ByxoBeny A.I'. AnropuTmbl BBIYMCIUTENBHOW CTaTHUCTUKU B cucteme R/ Al



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. CIIG.: Jlans, 2016. 324 c. [OnekTpoHHBI pecypc]. -
Pexxum noctyna: 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 "Jlabopatopus 3HaHmii",
2017. 660 C. [DnexkTpoHHbIN pecypc]. - Pexum JIOCTyMa:
https://e.lanbook.com/book/94143.

5.2 lonoiHuTeE/IbHAS JIMTEPATYypa:

1. KnanoB A.A. ABTOHOMHBIM HMCKYCCTBEHHBIH HHTE/UIEKT. M.: M3n-Bo "JlaGoparopus
3HaHU#", 2015. 362 c. [D51eKTpOHHBIN pecypcl]. - Pexum JIOCTYyTIa:
https://e.lanbook.com/book/70761.

2. ITeratr A. Heuetkoe moaenupoBanue u ynpasinenue. M.: M3a-so "JlaGopaTopus 3HaHuii",
2015. 801 c. [DnekrponnbIit pecypc]. - Pexum mocryna: https://e.lanbook.com/book/84106.

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

1. Bukunenus, cBoOomHas sSHImKmoneaus. [DmekTponusii pecypc]. — Wikipedia
http://ru.wikipedia.org
2. DneKkTpoHHO-0MOIMoTeuHas cucrema M3narenberBo «Jlanby. http://e.lanbook.com

7. MeToauuecKkue PEKOMEHIAUH 110 OPraHu3alui H3YyYCHUA TUCHUIIJIMHBI

KontponbHas pabora mpeactaBisieT coO0W CaMOCTOSITENbHYI0 pedepaTUBHYIO paboTy
cTyneHTOB. Kaxplif CTYIEHT BBIMIOJIHSIET paboTy MO O/HOH TeMe.

Jns HamucaHus pedepaTa HEoOXOAMMO MoaoOparh aureparypy. OOliee KoIMYecTBO
JUTEPAaTypHBIX HCTOYHHKOB, BKIIOYas TEKCTbl W3 MHTepHera, (myOiauKanuum B KypHaiax),
JIOJDKHO cOCTaBiATh He MeHee 10 HauMeHOBaHMHA. Y4ueOHUKH, KaK MPaBUJIO, B JIMTEPATypHBIE
VCTOYHUKU HE BXOMST.

Pedeparsl BbmonHsOT Ha nuctax Gopmara A4. CtpaHUIlbl TEKCTa, PUCYHKH, POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T MNOPHUCYHOUYHBIMM HaIMUCAMH. TekcT cienyeT meyararb
mpudptom Nel4 ¢ uHTEpBaIOoM MeEXIy cTpokamu B 1,5 uwHTepBana, 0e3 HEIOMyCTHMBIX
cokpaiueHuil. B koHue pedepara 101KHBI ObITH C/I€TaHbBI 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 CTyAEHTOM paboTa OmpenaessieTcss 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 HCIIOHATHBIX BOIIPOCOB JICKTOPOM U ACCHUCTCHTOM CXKCHCICIBHO
MMPOBOAATCA KOHCYJIbTallH, O BPEMCHU KOTOPBIX I'PYIIILI U3BCHIAIOTCS 3apaHee.


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

B ocBoeHun AUCHUIUTIMHBI UHBAJIMJAMHU U JIMIAMU C OTPaHUYCHHBIMU BO3MOXXHOCTAMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

I/IHI[I/IBI/II[yaJIBHLIC KOHCYJIbTalUKM 110 NOpPCIMETY SABJIIOTCA BaKHBIM q)aKTOPOM,
CHOCO6CTBYIOH_[I/IM HHIUBHUAYAJIU3allUH O6y‘-ICHI/I$I N YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
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 mpezicTaBisieT coO0H caMOCTOATENbHYIO pedepaTHUBHYI padoTy
cTyaeHToB. Kax/plif CTyICHT BBIMOJIHSAET paboTy MO OJJHOM TeMe.

s Hanucanusi pedepara HeoOXoammo momobpaTh Jmreparypy. OOmiee KOJIUYECTBO
JIMTEPATYPHBIX HCTOYHHKOB, BKIIFOYas TEKCThl W3 HMHTepHeTa, (MyOJMKAIlMM B JKypHaax),
JIOJDKHO COCTaBJIATh He MeHee 10 HauMeHOBaHHA. YUeOHHKH, KaK MPaBUIIO, B JUTEPATypHBIC
UCTOYHHMKH HE BXOJISAT.

Pecdepats! BeimonHAOT Ha auctax Gopmata A4. CTpaHUIBI TEKCTA, PUCYHKH, (POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T TOPHUCYHOUYHBIMH HAIMUCAMH. TEKCT clenyeT Iedyararhb
mpudpTom Nel4 ¢ wuHTEepBaIOM MeEXAy CTpokamMu B 1,5 wuHTepBana, 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.

PaGotbl, BEIMOTHEHHBIE 0€3 COOMIOCHMS MEePSUNCIICHHBIX TPeOOBAHMIA, BO3BPAIIAIOTCS
Ha 10palboTKYy.

Broimonnennas cryneHToM paboTa oOmpesensercs Ha MPOBEPKY IMpernojaBaTellio B
yCTaHOBJICHHBIE CpOKH. Eciin y mpenoaBarens ecTh 3aMedaHusi, paboTa BO3BpaIIaeTCs U TOCIIe
UCIpaBlieHUH 1100 BHOBH OTIIPABIISIETCS HA MIPOBEPKY, €CIIM UCIIPABIICHUS CYILIECTBEHHBIE, 100
MIPEABSIBIISIETCS HA 3a4€Te, 1€ IPOUCXOINT €€ 3allUTA.

I[J'ISI PA3BACHCHUSA HCIOHATHBIX BOIPOCOB JICKTOPOM M ACCUCTCHTOM CXKCHCIACIBHO
MMPOBOIATCA KOHCYJIbTAlUH, O BPEMCHU KOTOPBIX I'PYIIIBLI U3BCHIAOTCS 3apaHee.

B ocBoeHuM IHCHUIUIMHBI MHBAJIUAAMM W JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTtepuaa.

I/IHI[I/IBI/II[yaHBHLIC KOHCYJIbTalUUM 110 NTPCIAMETY SABJIIIOTCA  BaKHBIM (I)aKTOpOM,
CHOC06CTByIOHII/IM WHAUBUAYaJTIU3allun 06yquI/1$1 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAY HpCnoJaBaTeiicM U O6y‘{aIOIJ_II/IMC}I HHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMHU
BO3MOXHOCTSAMHU 310POBbA.

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

WHTennexryaabHble  TEXHOJIOTUU aHAJIUTUKU ~ OONBIIMX  JAHHBIX  CErOJHS
paccMaTpruBarOTCA KaK OJJHO M3 I'NTAaBHBIX HOBBIX HaHpaBHeHI/Iﬁ IIpU pCUICHUHA 3aJla4 MapKCTUHTA.

OcCHOBHbBIE HaNpaBJICHUS] MHTEJICKTYAIbHBIX TEXHOJIOTUN aHAJUTUKHU OOJBIINX JaHHBIX
JUISL aHAJIM3a PEAIbHBIX CHUTYaIl:

° AcconmaTuBHbIE TIPABUTIA,

) Knaccudukarus,

° Krnacrepuzauus;

. Co6op nHpOpMAINH B COIIMATIBHBIX CETSIX;
° AHaIUTHKA B COIMAIIBHBIX CETSX.



[TpoBenuTe aHanu3 1Mo OAHON W3 BHIOpaHHBIX BaMu TeMmaTuk (He mMeHee 10 cmaiimoB u 20
JUCTOB TeKcTa). BO3MOXHO MCHONb30BaHKE 3BYKOBOTO COIMPOBOXKACHHUSA, aHUMAIMK (ayauo U
BHJIeOMaTEpHAIIa).

Ha nepBoii cTpanwuie ciaiiga odsizarensno ykaxure ©.1.0. aBropa, kypc. OnennuBaercs
paboTa 1o CIEIYIOUUM KPUTEPHUSIM:

— IIOJIHOTA IIPEICTABIIEHHOIO0 MaTepuaa;

— oopmiIeHHE;

— IIPE/ICTABIICHUE U 3allIUTA.

Tembl npe3eHTALMI U IOKJIA10B
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17.
18.
19.
20.
21.

OCHOBHBIE XapaKTEPUCTUKU U UICTOUHUKHU «OOJIBIINX JAHHBIX).

OcHoBHBIE TIPOOIEMBI, BO3ZHUKAIOIIME IPU 00pabOTKe «OOIBIINX JAHHBIXY.
OO01mas xapakTepuCTHKA HAMPABICHU UCTIOIB30BaAHUS «OOJBIITNX JaHHBIXY.
ApPXUTEKTYpa pelIeHnui A7 «OO0NbIINX JAHHBIX.

[TpuMepbl UCNIOTB30BaHUS «OOBIINX JTAHHBIX).

[ToHsATHE CTOXKHBIX CETEH, UNCIIEHHBIE XapAKTEPUCTUKHU CIIOKHBIX CETeH.
Ciyualinble ceTH.

CrTpyKTypa CIOKHBIX CETEM.

Kputnueckue siBIeHUS B CIIOKHBIX CETAX.

. IloHsTHE cOIMaIbHOM CETH, CBOMCTBA COLIMAILHEBIX CETCIl.

. OnTUMU3AIIMOHHBIC 1 UMUTALIMOHHBIE MOJIEIH PACIIPOCTPAHCHUSI MHEHUH.

. Mogenu pacnpocTpaHeHusi MHEHHI, OCHOBaHHBIE Ha Lensx Mapkosa.

. TeopeTuko-urpoBsIe MOAEIN PACIPOCTPAHEHUS MHEHUH.

. Mogenu «tuddy3un nHHOBALMID 71 ONIUCAHUS PACIIPOCTPAHEHUS MHEHUH.
. BIusATEenpHOCTh areHTOB B CETU, MHJEKCHI BIUSHUS U UX BBIYUCIICHHE.

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

dhopMHUpOBaHHS.

OcHOBHBIE CIIOCOOBI CTPYKTYPHOU KJIacTepHU3aluu (Ha IpuMepe CBOero aro-rpaga).
NHupopmaninoHHoe yrpaBiaeHHE B COLUAIBHBIX CETAX.

[TonsiTHe ¥ MpUMEpBI PEKOMEHIATENIbHBIX CUCTEM.

CO6op naHHbIX U GOPMUPOBAHNE PEKOMEHAINI B pEKOMEH/IaTEIbHBIX CUCTEMAX.
[TonsiTue coBMecTHOH (KOJITaOOpaTUBHOMN) (PUITBTPAIIMH, OCHOBHBIE TIOJIXO/IBI.

8. Ilepeuyenbr MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOIO Mpolecca 1Mo JUCHUIINHe (MOAYJ/I10) (MPU HEOOXOAMMOCTH)

8.1 IlepeyeHb He0OXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHust

1.
2.
3.

Onepannonnas cucreMa MS Windows (pa3zaenst 2, 3 TUCHUIUIMHBI).
HuTerpupoBannoe opucHoe npunoxkenne MS Office (paznenst 2, 3 TUCITUTLINHEI).
[TporpamMHOe obOecrieueHue Uil OPTaHU3AIMH YIIPABIIIEMOTO KOJJICKTHBHOTO H

Oe3omacHoro aoctymna B uTepHeT (pa3nensl 2, 3 IUCIUTUIHHE).
4. Statistica Neural Network (pa3aen 2 AucCIUIuInHbI).
5. Matlab Neural Networks Toolbox, Fuzzy Logic Toolbox, ANFIS (paznenst 1 u 3

JIMCITUTLITHHBI).



(http://www.biblioclub.ru)

8.2 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

OOyuaronmmcst J0KeH ObITh 0OecriedeH JOCTYN K COBPEMEHHBIM MPO(ecCHOHATBHBIM
0a3zaM JTaHHBIX, TPO(ECCHOHATIBHBIM CIIPABOYHBIM M IOUCKOBBIM CHCTEMaM:

Onexrponnas 6ubmmoreuynas cucrema (ObC) «YuuBepcurerckas 6undmorexka ONLINE»

DrexkTpoHHas OubanoreuHas cucrema usaarenascra «Jlame» (https://e.lanbook.com)
DnexrponHas oubnuoreunas cucrema «IOpaitt» (http://www.biblio-online.ru)
DiekrponHas oubauoreynas cucreMa «ZNANIUM.COM» (https://znanium.com)
DnexktponHo-6ubMoTeuHas cuctema (O5C) BOOK.ru (http://www.book.ru)
OnexrponHas oubnnoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)
CmpaBouno-npaBoBas cucrema «Koncynsrant ITimrocx» (http://www.consultant.ru)
Crpasouno-mipasoBas cucrema «"apant» (http://www.garant.ru)

«Koncynprant cryaenra» (Www.studentlibrary.ru)

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

06pa30BaTeJ'II:HOFO npouecca mo IMCHUIlIJINHE

MaTepI/IaJII)HO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUITIINHBI 1

No Bug pabor
OCHAIIIEHHOCTh

1. | JlexunoHHbIE JleknmoHHas ayauToOpHs, OCHAIlEHHAs IIPE3CHTALMOHHON TEXHUKOU

3aHATHUS (mpoekTop, 9SKpaH, KOMIIBIOTEP/HOYTOYK),  COOTBETCTBYIOIINM
IpOrpaMMHBIM OOECIIeYeHHEM, a TaKKe HEOOXOAMMOH MeOelnbio
(mocka, CTOJMBI, CTYIIbSA)
(aymuropuu: 129, 131, 133, A305, A307)

2. | JlabopaTopHbie JlabopaTopusi, YKOMILIEKTOBaHHAs CIEUATU3UPOBAHHON MeOebo,

3aHATHSA TEXHUYECKUMHU cpeacTBaMu oOyudeHust (coBpemeHHbIMH [IOBM Ha
6aze mnpomueccopos Intel mm AMD, 00beIMHEHHBIMH JIOKAJIBHOM
CeThI0) C BBIXOAOM B TIJoOaIbHYIO ceTh HTepHer, a Takxke
COBPEMEHHBIM  JIMIEH3UOHHBIM  TPOTPaMMHBIM  OOecredeHneM
(omepammonnas cucrema Windows 8/10, maker Microsoft Office, cpennt
nporpammupoBanus MS Visual Studio u Delphi)
(aymuropun: 101, 102, 105, 106, 107, A301a)

3. | I'pynmoBeie Ayautopuss s CEMUHApPCKUX  3aHATHH,  TPYNIOBBIX U
(MHIMBUAYATbHBIC) | MHAMBUIYATBHBIX KOHCYIbTAIIUN, YKOMIUICKTOBAaHHBIC HEOOXOIUMOM
KOHCYJIbTAIINU Me0enbio (HocKa, CTOMBI, CTYIbS)

(aymutopunu: 129, 131)

4. | Texyumuit AynuTtopusi 71 CEMHUHAPCKUX 3aHATUH, TEKYIIero KOHTPOIS U
KOHTPOJIb, MPOMEXKYTOYHOW  aTTECTAllH, YKOMIUIEKTOBaHHAss HEOOXOMMOM
MPOMEXKYTOUHAS MebemnbIo (0CKa, CTONBI, CTyibs) (ayauropuu: 129, 131, 133, A305,
aTTeCcTalus A307, 147, 148, 149, 150, 100C, A3016, AS512), kommbploTepamMu ¢

JTUIEH3UOHHBIM MPOTPaMMHBIM 00€CTIEYeHUEM U BBIXOJOM B WHTEPHET
(aymuropuu: 106, 106a. A301)

5. | CamocTosTenbHAs Kabuner TUIS CaMOCTOSITENIbHOM paboThI, OCHAIIICHHBIN

pabota KOMIIBIOTEPHOH TEXHUKOW C BO3MOYKHOCTBIO TOJKIIOYEHUS K CETH

WuTepHer, mporpaMMoil 3KpaHHOTO YBEJIMYEHHUs, OOECIIeYEHHBIH
JOCTYIIOM B 3JIEKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
YHUBEpCUTETA, HE00X0IMMON MeOenbio (I0CKa, CTOJIBI, CTYJIbs)
(ayautopus 102a, ynTanbHbIN 3a1).



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