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PabGouas mporpamma pucuuiuinHbl CoBpeMEHHBIE MPOOJIEMBbI MPUKIATHOM
MaTeMaTUKU U MHPOPMATUKU OOCYXKJIeHA HA 3acellaHud Kadeapbl MPHUKIIATHON
MateMatuku oT 29 utons 2017 r., mporokos Ne 22,

3aBeayomuii Kageapol MPUKIATHON MaTeMaTHKU Vs
1.¢.-M.H., podeccop M.X. YpTeHoB ': Agf
«29» nrons 2017 r. T

VYTBepK/IeHa Ha 3acellaHud y4eOHO-METOJUYECKONM KOMHUCCHHU (paKynpTeTa
KOMIBIOTEPHBIX TEXHOJOTHH W TPUKIAAHON MareMatuku oT 29 mrons 2017 r.,
npoTokoit Ne 4.

[Ipencenarens YMK ¢akynpTeTa KOMIBIOTEPHBIX TEXHOJOTUM W TPUKIATHON
MaTeMaTuku K.¢.-M.H., 1orieHT K.B. Manbixun
PenienseHTsr:

o
[TanommuukoBa TaresgHa JIeoHNMIOBHA.

JIOKTOp menarorudyeckux Hayk, KaHAuIaT (U3MKO-MaTeMaTHYEeCKUX Hayk,
npodeccop. IlodeTHplld pabOTHHK BBHICHIETO MPO(ECCHOHAIBPHOTO OOpa3oBaHUs
P®. J[lupekrop wuHcTHTyTa (¢yHAameHTaibHblXx Hayk (M®PH) OI'BOY BO
«KyOoI'TY».

Mapxkos Buraimit Hukonaesuu.

JoxTop TexHuuyeckux Hayk. IIpodeccop kadenpsl mHDOPMAIIMOHHBIX CUCTEM U
MPOrPAMMHUPOBAHMST MHCTUTYTa KOMIBIOTEPHBIX CHUCTEM M HMHGOPMAILMOHHON
6e3onacHoctu (MKCullb) ®T'BOY BO «KyoI'TY».



1. Heau u 3axa4mn y4eOHOM JUCHUNIMHBI

1.1 Meau w3yyeHUs AUCUUIUIMHBI OMPEICNIEHbl TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM BBICHIETO 00pa3oBaHUs M cooTHeceHbl ¢ obmmmu 1ensmu OOII BO mo
HanpaBlIeHUIO0 TOAroToBKU «lIpukiagHas MaTtemaTuka u WH(POPMATHKa», B paMKax KOTOPOH
MpenoaaeTcs JUCIUILTNHA.

Leabo ocBocHUS ydeOHOW JUCHUIUIMHBI «COBpPEeMEHHBIC MPOOJIEMBI IPHUKIIAIHOM
MaTEeMATHKU U HHPOPMATHKN» SIBIISICTCS OBJIAJICHUE 3HAHUSMHU U HABBIKAMH HHTEJUICKTYAIBHOTO
aHayM3a OOJIBIIMX JAHHBIX TPU PEIICHUU psja NPUKIATHBIX 3a7ad POU3BOJCTBEHHOW H
HAyYHO-UCCIIEIOBATEIILCKON ACSITELHOCTH.

1.2 3apauyy AMCHUILIUHBI

® aKTyalu3alus W Pa3BUTHE 3HAHWNA B OOJIACTH MATEMATHUYECKUX MOJIENCH CIOKHBIX
ceTeit;

® U3yYCHHE CYHICCTBYIOIUX TEXHOJOTUH MOArOTOBKH OOJIBIINX JaHHBIX K aHAIU3Y,

® OBJIAJICHHC TMPAKTHYCCKUMH YMCHHSMH M HaBBIKAMH peajM3alldd  TEXHOJOTUH
HMHTEJICKTYaJIbHOTO aHaIM3a OOJIBbIINX JIAHHBIX

e (GopMHUpPOBaHHE YMEHHUH U HABHIKOB NPHUMCHEHHUS YHHBEPCAIBHBIX IPOrPAMMHBIX
MAKeTOB ¥ AaHATUTHYSCKUX TUIATGOPM JJIsI aHAIHM3a OOJIBIITNX JaHHBIX.

1.3 Mecto y4yeOHoi1 nucuuniauabl B crpykrype OOII BO

Jucuummaa «CoBpeMeHHBIC TPOOJIEMbI MPUKIAJHOH MAaTEeMAaTUKH W WH()OPMATHUKH
OTHOCUTCS K 0a3oBoii wactu bnoka 1 Jucuuminuasl U Monaynu. JlaHHas OUCHUIUIMHA TECHO
CBsI3aHA C TUCIUIUTMHAMU 0a3oBoro mukia «lccnenoBanue onepamnuii 1 CHCTEMHBIA aHAIIA3Y» H
«MaremaTnueckoe MOJEJIMPOBAHUE HSKOHOMHMYECKMX cucTteM». (OHa HampaBieHa Ha
dbopMHupoBaHNE 3HAHUW, MPAKTUYECKUX YMEHUW W HABBIKOB IO MPUMEHEHHUIO COBPEMEHHBIX
METOJIOB MHTEJIEKTYaJIbHOTO aHanu3a OONBIINX JAHHBIX B PA3IMYHBIX c(epax deIoBeuecKOn
nestenbHOCTH. ObecrieunBaeT (GOPMUPOBAHHUE Y OOYYAIOIIUXCS CIIOCOOHOCTH K TEOPETHKO-
METOJIOJIOTUYECKOMY aHallM3y MPOOJeM IMOMCKAa HOBBIX HETPUBUAIBHBIX 3aKOHOMEPHOCTEH ¢
MOMOIIbI0 MHTEJUIEKTYaJIbHOTO aHalii3a OOJBIIUX JAaHHBIX; (OpMUpOBaHHE KOMIIETCHIIMA B
aHaJIM3e METOJOB U MPOLIEAYp HHTEIIEKTYalIbHOTO aHaIn3a OOJBIINX JaHHBIX. B COBOKyMHOCTH
W3y4eHUE ATOW NUCHMIUIMHBI TOTOBUT OOY4YaeMbIX KaK K Pa3jIUYHBIM BHJIAM MPAKTUUECKOU
HKCIIEPTHOM M  AHATMTUYECKOW  JESATENbHOCTH, TaK W K  HAay4YHO-TEOPETHYECKOM,
HCCJIEI0BATENIbCKOM 1€ATEIbHOCTH.

W3ydyeHnne maHHON OUCIHUIUIMHBI Oa3upyeTcss Ha MaTeMaTHYecKOoW MOJITOTOBKE
CTYJEHTOB, oJydeHHOU npu npoxoxaenuu OOII 6akanaspuara.

Martepuan 1aHHON AMCUUIIIMHBI UCMONB3YETCS MpHU paboTe B paMKax CIelceMUHapa, a
TaK)Ke B HAYYHO-UCCIIEJOBATENbCKON MPAaKTUKE U MTPH paboTe HaJl MarucCTepCKoM auccepranuei.

1.4 IlepeyeHp MIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs MO AMCHMILIMHE, COOTHECEHHBIX C
IVIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTe/bHON MPOrpaMMbl

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

Kon DopMyIMpPOBKA KOMIIETEHIIUN
KOMIIETEHINH

T'OTOBHOCTBIO ﬂeﬁCTBOBaTB B HCCTAHAAPTHLBIX CUTYyallUAX, HCCTHU COIIUAJIbHYIO
N OTHYCCKYIO OTBETCTBCHHOCTD 34 NPUHATHIC PECIICHUA

OK-2

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

YMmeTh — JeficTBOBaTh B HCCTAHAAPTHBIX CHUTyallusdX, HCECTU




COLMAIBHYIO M OTHUYECKYI0 OTBETCTBEHHOCTH 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 aHAJIU3UPOBATH KOHIENTYaJIbHbBIE U
TEOPETHUYECKUE MOJCIIA PEIIAeMbIX 3a/1a4 MPOEKTHOU
Y IPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM EATEIBHOCTH

Brnaners

— IpuOOpecTH HaBBIKU pa3paboTKu U  aHajIM3a
KOHLENTYyaJdbHbIX M  TEOPETHMUECKUX  Mojeiel
pelaemMbIX 3a7ad HPOEKTHOH M IPOM3BOJICTBEHHO-
TEXHOJOTMYECKON AESITEIbHOCTH

OIIK-4

CIOCOOHOCTBIO HCHOJB30BATh U MPUMEHAThH YIIIyOJeHHbIE 3HAHUS B O0JIACTH
IPUKIIATHOM MaTeMaTHKU U HHPOPMaTUKU

3HaTh

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

YmeTs

— aHAIN3MPOBATh MPOLEAYPHl YIIYOJCHHOTO aHalIu3a
po0JieM, MOCTAaHOBKU ¥ 0OOCHOBAHUS 33124 HAyYHOM
U IPOEKTHO-TEXHOJIOTHYECKOH 1S TeIbHOCTh

Bnanets

— CIOCOOHOCTBIO UCIIOJIb30BATh yriayOieHHbIe
TEOPETUYECKHE M MPAaKTHUYECKHWE 3HaHHUS 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 TNPUKIATHOW MAaTeMaTUKU U
MH(OPMAIIMOHHBIX TEXHOJIOTUHI

YMmeTs

— pa3pabaTeiBaTh AHAIUTHYECKHUE OO030pPBI COCTOSHHS
obnactu MIPUKJIIATHOMN MaTeMaTUK! "
MH(OPMAIIMOHHBIX TEXHOJIOTUHI

Bnanets

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

I1K-12

CIIOCOOHOCTBIO K B3aHMMOJICHCTBHIO B paMKaX MEXAYHapOIHBIX MPOEKTOB U
CeTeBbIX  COOOWIECTB B  OOJACTM  MNPHUKIAJHOM  MaTeMaTHKH |
MH(OPMALMOHHBIX TEXHOJIOTHI

3HaTh

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




KOJIJICKTHBA

VYMeThb

— 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 TPYAOEMKOCTH JUCHUIIJIMHBI IO BUIaM p360T

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

KoHTakTHasi paboTa, B TOM 4ncJie:
AyIuTOpHBIE 3aHATHS (BCEro): 40 40
3aHATHSA JIEKIUOHHOIO TUIIA 20 20 - - -
JlaboparopHble 3aHATHS 20 20 - - -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IPAKTUYECKHE 3aHSTHSI) i ) ) ] )
HNnas koHTaKkTHas padora:
KonTponb camocrositenbaoi padotsl (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
coobuenull, npeseHmayuii)
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
ooabmux ganHbix (Big Data)
1. CBoiicTBa OOJIBIINX JTaHHBIX. 12 2 2 - 10
2. HcTounuku OOJIBIINX TAaHHBIX. 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 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, IIPE3CHTALNH,
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 o Ou3Hec-3aaaue.
3. TlpoBepka BBITOTHEHHS JTA0OPATOPHON PaOOTHI
No 2-5,




AHanuTtHka 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), Bemmonnenue kypcoBoro npoekta (KII), kypcoBoit paboTsl
(KP), pacuerno-rpadpuyeckoro 3amanus (PI'3), nanucanue pedepara (P), scce (D), KOMIOKBHYM
(K), rectupoBanue (T)

2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA

HanmenoBanu dopma
Ne
e TEKYIIETo
pas3z Copneprxanue paszaena/Moays
ora paznena/mMony KOHTPOJIS
st
1 2 3 4
1 BBenenue B 1. Onpoc no
aHaIN3 Tema 1. CBoiicTBa OOJBIINX JAHHBIX. pe3ysbTaTam
00IBIINX . WHUBUyall
. Big data (OGosbiime maHHBIE) — OrPOMHBIC OOBEMBI FMBHAY
nanHbIx (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. CTpyKTypHpOBaHHBIE u
C1ab0CTPYKTYpPUPOBAHHbBIE OoublINE JaHHEIE.
KonudecTtBo,  TOYHOCTh, MPUYMHHOCTH  OOJBIINAX
naunbix. Data lake (o3epo maHHBIX) — XpaHHIHIIE
OOJIBIINX JAHHBIX B HEeoOpaboTaHHOM BHJIE.

AHanUTUYECKHE TUIAT()OPMBI.

Tema 2. UcTouHUKH OONBIINX JAHHBIX.

WHTepHeT, coluanbHble 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  JITAaHHBIX.
Busyanmuzaropsl 00miero Ha3HA4YCHWS: BH3YyaIH3aIUs
MOTOKOB  JIaHHBIX; BU3YaJbHBIH WHTEIUIEKTYaJbHBIN
ananmu3 npaneeix (Visual data mining); BusyanbHbIH
nouck u  pekomenmanmu  (Visual search  and
recommendation); onucaHue CHUTyallMii Ha OCHOBE
OOJBIINX JAHHBIX C HCIOJB30BAHUEM BHU3YyaJIU3aLUU
(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
AKpaHbI*, Cpebl BUPTYAJIbLHON peabHOCTH). METOIUKH
00paboTKK OONBINIMX JAHHBIX: CXKATHE, KIIACTEpH3aIlvs,
CIIaliCHHT,  (HIBTPAIHSL. Data mining (goObiua
MH(OPMAIINN) — WHTEIUICKTYaIbHBIA aHATN3 JaHHBIX C
LEeNbI0  BBIABJICHHS  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
CaMOCTOSITEIIbHBIC 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. Crnydaitaeie cetu. Pacnpenenenue y3i10B 1o
yuciny cBsseit (degree distribution). Kiacrepusanmus.
BoO3HMKHOBEHHE TMIraHTCKOTO CBA3aHHOIO KJIACTEpA.
Cerm TecHoro wmupa © Oe3macmiTaOHBIE  CETH.
OkcnepumenT Mwirpama. HccnenoBanust BoTrca u
Crporarma. Cetu TecHoro mupa. besmacmraOHbie ceTu.
Mogens bapabamm—Ane0epr. CTpyKTypa CIIOXKHBIX
cereit. Harpy3ka y3ma (betweenness centrality).
[Moarpadsr m motuBbl. Kimku, cooOriecTBa, KOMMYHEI.
AccopTaTMBHOE U  JIMCCOPTATUBHOE CMEIIMBAHHUE.
Kputnueckue sSBICHUS 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 ONPEAEIIIEMOTO Ha
HEM MHOKECTBa OTHOIIICHUH. Bo3moxuoctH,
MPEIOCTABIISIEMBIE T10JIB30BATENAM COLUAIIBHOW CETHU:
notydeHue uH(OpMaIMU OT IPYTUX WICHOB COIUATBHOM
cetw; Bepudukamms uIeH  dYepe3  ydyacTHE  BO
B3aMMOJICCTBUSAX B COIMAJILHOW CETH; COIMaJIbHAs
BBIIOJIa  OT  KOHTAaKTOB;  peakpeanuss  (OTABIX,
BpeMsIpenpoBoxkaeHue). IlpuMeps! 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
BIMSHUS W YIPaBIEHUS, MOJEIN HWHOOPMAIMOHHOTO
MPOTUBOOOPCTBA. MaremaTuueckue MOJIEJIN
WH(POPMAIIMOHHOTO BIHUSHUS B CETH: CTOXAaCTUYECKHE
Monenu (memu  MapkoBa); MOJENU  TOJOCOBaHUS;

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

2. Otuer no
OusHec-
3ajade.




KacKaJHble  MOJENHW; MOJENIM  MpOocauyuMBaHUd U
3apakeHMsl; MojJenb 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 MOJAEIU
yIpaBJIeHUs] B CETH. YHpaBleHHE “BO30YXIeHHEM™
areHTOB B CETHU. YTPaBJIICHUE “UMMYHHM3AIMEH™ TOJIIIBI.
WudopmanoHHoe  mpOTHBOOOPCTBO. Teopetuxo-
UTPOBBIE MOJIETIH YIIPABIICHUS B CETH.

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

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

Tema 9. KomraboparuHasi GuibTpanusi.

Tunel  Mopenel  KOJUIA0OpaTUBHOM  (COBMECTHOM)
(GUIbTpallu: OCHOBAaHHBIE HA COCEJCTBE, OCHOBAaHHBIC
Ha Mozenu; rubpuansie. [Ipobremsl kommabopaTuBHOMN
buabTpanum: pPa3peKEeHHOCTh JTAHHBIX;
MacIHITabupyeMocTh; mpodiemMa “XO0J0JHOro crapTa’;
CHHOHUMUS;, 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 NPeLyCMOTPEHbI
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 pe3yibTare ayJuTOPHBIX 3aHATHI. BblpaOaThIBarOTCS HaBBIKU 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/IIIeCKOFO obecrneueHus JUCHUILINHBI
T10 BBITIOJTHEHHIO CAMOCTOSTEIIHLHON pa6OTBI

1

2

3

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

Metoandeckre yKa3aHus 1J1s IIOATOTOBKH K JIGKLIMOHHBIM M CEMUHAPCKUM
3aHATHSIM, YTBEP)KICHHbIC Ha 3aceAaHuM KaeaAphl IPUKIaTHON
MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U IPUKIAIHOMI
matemaTuk ®I'BOY BO «Ky6I'Y», mpotokon Ne22 ot 29.06.2017 r.
Metoandeckre yKa3aHus [0 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,
YTBEpKACHHBIC Ha 3acelaHuU Kadeaphl 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 Kadeaphl MPUKIATHOH MaTEMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U NPUKJIAAHON MaTEeMaTHKH
OI'BOY BO «Ky6l'Vy», mpotokon Ne22 ot 29.06.2017 .

IToaroroBka nOKJIaI0B

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

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

MeTtoandeckre yKa3aHUs 10 BHITOTHEHUIO pacueTHO-TpaduIecKux
3aJJaHNl, YTBEPKJCHHBIC Ha 3acelaHiU KadeIpbl MPUKIATHON
MaTeMaTUKH (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M TPUKIIAJTHON
MatemaTk @I'BOY BO «KyoI'Y», mporokon Ne22 ot 29.06.2017 r.
MeTO)II/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJIHECHUTIO CaMOCTOSITEIIbHOMN pa6OTBI,
yTBEp)KJICHHBIE Ha 3acelaHny KadeIpbl NPUKIAJTHON MaTEeMaTUKH
(axynpTeTa KOMIIBIOTEPHBIX TEXHOJIIOTHI M TIPUKJIATHON MaTeMaTHKH
OI'BOY BO «KyoI'Y», mporokon Ne22 ot 29.06.2017 r.

[loxroroBka K TeKyIemMy
KOHTPOJTIO

MeTO)II/I‘IeCKI/Ie YKa3aHus 110 BBIIIOJTHCHUTIO CaMOCTOSITEIILHOMN pa6OTBI,
yTBEpP)KJICHHBIE Ha 3aceaHnH KadeIpbl NPUKIATHON MAaTEeMaTUKH
(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 MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) mpenocrasnstorces

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(POpMALIUU:
Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

—B NI€YaTHOM opMe YBETMUEHHBIM LIPUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIIeHUsIMM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.




I[HH JIAI ¢ HAPYUIICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouumxcs.

3.00pa3oBaTe/ibHbIE TEXHOJIOTUH

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

Jlekyuu TpencTaBIsAIOT cO00 cUcTeMaTHYeCKUue 0030pbl TEXHOJOTHH 1O OOJBIINM
JAHHBIM U CJIOKHBIM CETAM C HOI[&‘ICﬁ MaTcpuajia B BUAC Hp€3€HTaHHﬁ.

Jlabopamopnoe 3ansamue TO3BOJIACT HAYYUTh CTYJCHTAa TPUMEHSITH TCOPETUYECKUE
SHAHUA IPU PCHICHUH U UCCIICAOBAHUN KOHKPCTHBIX 3aj/1a4. J'Ia60paT0prle 3aHATUSA IIPOBOAATCA
B KOMIIBIOTEPHBIX KJlaccaX, NMPU ITOM MpPaKTUKyeTcs pabora B rpymmax. [loaxom pasdopa
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 YAaCTO BCTPEUAIOTCS 3aJadd, JJIsi KOTOPBIX EIMHBIX IOIXOJIOB HE
cymectByer. Kaxias KOHKpeTHash 3ajada TpU CBOEM HCCIICJOBAHUU HUMEET MHOXKECTBO
MOJXO0/0B, a 3TO TpedyeT pa3dopa U OIEHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

Jlnst AuIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI TIPEAYCMOTPEHA 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 Aanubix (Big Data). 8 2
2. |TexHOJOTHS aHAIU3a CIOXKHBIX CETEH. 20 4
3. |AHajguTHKa B COIUAIIBHBIX CETSX. 12 2
Hmozo no oucyunnune: 40 8
4, OueHouyHbIe cpeAcTBA  JAJsi  TeKYIIero KOHTPOJsS  YCIeBaeMOCTH,

MPOMEKYTOYHOIH aTTeCTALMHU 110 HTOraM OCBOEHHS THCIUTITHHBI

4.1 ®oHA OLIEeHOYHBIX CPEACTB IS MPOBEAeHHUS TeKYIIel aTTecTalun

VYyeOHasi AeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydyeOHOTrO mpolecca.
[Tpouecc camocTOSTENbHON pabOThl KOHTPOJUPYETCS BO BPEMsI ayIAUTOPHBIX 3aHATUH U
WHAWBUAYAIbHBIX KOHCYyNbTanuid. CamocTosTeNnbHas paboTa CTYyIEHTOB MPOBOAUTCSA B (dopMme
U3YYCHHUS OTICIHHBIX TEOPETHICCKUX BOIIPOCOB I10 Tpe/IaracMoi JTUTepaType.

@DOHJ OIIEHOYHBIX CPEACTB AUCHHUIUIMHBI COCTOUT U3 CPEACTB TEKYIIETO KOHTPOJS (CM.
CITUCOK JTAOOPaTOPHBIX padoT, 3a/1a4 U BOIPOCOB) U UTOTOBOM aTTECTAINH (3a4eTa).

B kauecTBe OIIEGHOYHBIX CpPEICTB, WCIOJB3YEeMBIX JJIsi TEKYIIEro KOHTPOJIS
YCIIEBa€MOCTH, TIPEAJIaraeTcs IMepedeHb BOIPOCOB, KOTOPHIE MPOpadaTHIBAIOTCS B IpOIEcce
OocBOeHHUsI Kypca. [laHHBIN MepedyeHb OXBaThIBAET BCE OCHOBHBIE pa3feNibl Kypca, BKIIOYas
3HaHUWs, IMOJIydacMbIC BO BpPEMsA CaMOCTOSITEIILHOU pa6OTBI. KpOMe TOr'o, Ba*XHbIM 3JIECMCHTOM
TEXHOJIOTUH SIBJISIETCSI CaMOCTOSATEIbHOE pEIIeHHe CTyASeHTaMH U cAada 3aJaHuil. ITo



NOJHOCTBIO HMHIUBUAYyalbHas Qopma oOyueHus. CTyIeHT paccKa3blBaeT CBOE pEIICHHE
[IPENOAaBATEII0, OTBEYAET Ha JOIOIHUTEIBHBIE BOIIPOCHI.

IIpuMepHbIe 3a0aHNUS HA JA00paTOPHLIE PAdoT

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

Ieab padoThi:

1. O3HakoMHUTBCS C apaneKTypoﬁ, OCHOBHBIMHU HaCTsMU 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 BYKHOCTD (BeC) BepIIHH rpada (T. €. HACKOJIBKO y4aCTHUK
B PaMKaX KOHKPETHOW CETH SIBJISICTCS BIUSATEIIBHBIM ), BBOIST IMOHSATHE IICHTPAITLHOCTH — MEPBI
OJIM30CTH K LIEHTPY Ipada:

1. HentpansHocts 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).

LlenTpanbpHOCTh IO 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» W Ha mpakTHKe MPOBEPUTH UX PabOTOCIIOCOOHOCTb, a TaK )K€ BBIICHUTH
UX 0COOEHHOCTH.
JTanbl BbINOJHEHHS JA00paTOPHOH padoThl
1. I3y4nTh OCHOBHBIE CBOMCTBa anroputma kinacrepusamuu Clauset-Newman-Moore.
2. VI3yunTh OCHOBHBIE CBOMCTBaA alropuT™Ma Kiacrepuzannu Wakita Tsurumi.

3. 3yunTh OCHOBHBIE CBOWCTBA alropuTMa Kiactepusamnuu Girvan — Newman.



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

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

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.

JlaGopaTropHas pabora 5: PacnnpocTpaHenne MHEeHMH 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 1ereil MapKoBa NpUMEHHUTEIHHO 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. W3yuuth npuHIUNIBI HYHKIIMOHUPOBAHHS TIOPOTOBBIX MOJAEINEH KOJIJIEKTUBHOTO
IIOBCACHHUA B COIII/I&J'IBHOI71 CCTU.

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

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

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

ean padoThi:



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

2. OcouTth ocHoBHBIE (yHkmK 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 npuioxennss 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 WHPOPMAITUH O MOJIB30BATENSX B Ar0-Tpade conrambHON
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 KOJJIAOOPaTUBHOM (COBMECTHOM) (GUIbTpauu
N0JIb30BATENIEH B COLMANIBHBIX CETSIX HA OCHOBE MOJEIEH COCEACTBA.

2. N3y4unTh OCHOBHBIE MOJIENIN CXOJICTBA JIPY3€H B COIIMANIBHBIX CETSIX.
3. N3yunth npumMeHeHne KoiiabopaTUBHON (COBMECTHOM) (pUIbTpalus MoJb30BaTeNeN K
sro-rpady counanbHol 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 KOJIA0OPAaTUBHON (COBMECTHOM) (QUIBTPALIUH
M0JIb30BAaTENEN B COLIMAIBHBIX CETSIX HA OCHOBE MOJEJIEN TPAH3UTUBHBIX aCCOLMALUNI.

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/I OLIEHOYHBIX CPECTB /ISl MPOBeeHUsI POMEKYTOYHOM aTTecTAllul

3ajganug no ou3Hec-3axavamM

Bapuanr 1. Konconuaanus 1aHHBIX U aHAIMTUYECKAst OTYETHOCTD alITE€YHOMN CETH.
Bapuaur 2. AcconmaTuBHbBIC TTpaBUjia B CTUMYJIUPOBAHUN POZHUYHBIX TTPOJAK.
Bapmnanr 3. CermMeHTanMs KJIMEHTOB TEJIEKOMMYHUKAIMOHHON KOMIIaHUU.
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.

IIpuMepHBIH nepedYeHb BONPOCOB K IK3aMeHY

OCHOBHbBIE XapaKTEPUCTUKU «OOJIBIINX JAaHHBIX).

OCHOBHBIE UICTOYHHUKH «OOJIBIINX JAHHBIX).

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

ITpumepbl HCTIONMB30BaHUS «OOJBIINX JTAHHBIX ).

IToHsATHE CIOXKHBIX CETEH, IPUMEPBI.

YucneHHble XapaKTEPUCTUKH CIIOKHBIX CETEH.

CrnyuaiiHble CETH.

©CoN bk wdPE

[EEN
o

. CeTHn «TeCHOTO MUpay.

[EEY
[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 HHHOBAIMIA» TS OTIUCAHUSI PACTIPOCTPAHEHHUS MHEHHH.
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 KJIacTepu3aliuy (Ha MpuUMepe CBOEro sro-rpada).
23. Beruncienue panra Web-cTpaHHMIIbL.

24. NnpopmaloHHOE YIPaBJICHHUE B COIMATBHBIX CETSIX, PEIIeHUE TPHUMEPOB.

25. TloHsTHE M TPUMEPHI PEKOMEHIATEIbHBIX CHCTEM.

26. COop maHHBIX 1 (HOPMUPOBAHNE PEKOMEH AN B PEKOMEHIATEIILHBIX CUCTEMaX.
27. TlonsiTne coBMeCTHOM (KOJIITAOOpaTUBHON) (DUITETPAIIMH, OCHOBHBIE TI0JIXOIBI.

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.

Kpurepun BbicTaB/IeHHS OLICHOK.

OneHka «OTIINYHO»:

— CHCTEMaTU3UPOBAHHBIE, INTyOOKHE U IOJIHbIE 3HAHMSI [I0 BCEM pa3jeiaM JIUCLUILIUHBI,
a TaKkKe 110 OCHOBHBIM BOIPOCaM, BBIXOSIIUM 3a IIpe/ielibl yueOHOH porpaMmsl;

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

— 0Oe3ynpeyHoe BIIAJICHUE HWHCTPYMEHTApUEM Yy4yeOHOW [HCUUIUIMHBI, yYMEHUE €ro
3¢ (EeKTUBHO UCTIONIB30BaTh B IOCTAHOBKE HAyYHBIX U IMPAKTUYECKUX 3a]1a4;

— BBIpa)KEHHAsI CIIOCOOHOCTh CAMOCTOSITEIIHHO U TBOPYECKU PEIIaTh CIOKHBIE MTPOOIEMBI
Y HECTAHJIAPTHHIE CUTYyAllUH;

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

— YMEHHUE OpPHEHTHPOBATHCS B TEOPUAX, KOHUEMIMAX U HANPABICHUSX IUCLUIUIMHBI U
JlaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Yysl HayYHbIE JOCTH)KECHUS APYTUX JUCLUIUINH;

—TBOpUYECKasi CaMOCTOsTeNbHas paboTa Ha NMPaKTHUYECKUX/CEMUHAPCKUX/Ta00paTOPHbIX
3aHATHUSIX, AKTUBHOE YYacTHe B TPYNIOBBIX OOCYXJECHMSIX, BBICOKMHA YpOBEHb KYIbTYpbI
UCIIOJIHEHMS 3aJaHUN;

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

Or1reHKa «XOpOIIOo»:

— ZI0CTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 JUCLUIIINHE;

— YMEHHME OPHUEHTHUPOBATBCS B OCHOBHOM TEOPHSAX, KOHLEMNIMAX W HaIPaBICHUAX
JUCLHUIIIIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCIOJB30BaHUE HAYYHOW TEPMHUHOJIOTHH, JIMHTBUCTHYECKHU U JIOTMYECKHU IPABHIIBHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JieJaTh 000CHOBAHHBIE BBIBOIBI;

— BIIJICHUE UHCTPYMEHTAPUEM 110 AUCLMUIUIMHE, YMEHHUE €r0 UCII0Ib30BATh 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 UCTIOJIHEHUS 3a/1aHU;

— cpenHud ypoBeHb CGOPMUPOBAHHOCTH 3asBJIEHHBIX B paboyeil mporpamme
KOMIIETECHIIUM.

OrneHKa «yI0BIETBOPUTEIBHOM:

— JIOCTATOYHbII MUHUMAaJIbHBI 00beM 3HAHUN N0 AUCLUILIMHE,

— YCBOCHHE OCHOBHOM JIMTEPATYPhl, PEKOMEHI0BAaHHOW Y4eOHON TPOrpamMMoii;



— YMEHHE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHICTILUSAX W HANPABICHUSAX IO
JUCLUIUIMHE U JaBaTh UM OLCHKY;

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

— BJAJICHUE WHCTPYMEHTapueM yueOHOW IMCUUIUIMHBI, YMEHHE €r0 HUCIO0JIb30BaTh 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;

— JOCTaTOYHBbIH MHUHUMAJbHBIH ypOBEHb C(HOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIporpamme 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 Ul HMHBAJIMAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU
3JI0pOBBSI BHIOMPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

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

— [IpU NPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUs] HHBAINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IPETYCMAaTPHUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJIsl O0YHAIOIIUXCS ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponietypa onieHMBaHUS PE3yJbTATOB OOYYEHMs MHBAIMIOB U JIUI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbS 110 JUCHMILIMHE MPEAyCMaTpUBAET MpeaocTaBiIeHne HH(OpMaLlUU 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 TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA

o0yJarouxcs.

5. IlepeyeHbr  OCHOBHOI M  JONOJHHUTENbHOH  y4eOHOH  JIMTEpaTyphl,
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. Mynbstnareatnoe monenupoBanue B cpeae 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 JlocTyna:
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. [Teratr A. Heuetkoe moaenupoBanue u ynpasieHnue. M.: M3a-so "JlaGopaTopus 3HaHuii",
2015. 801 c. [DnekrponnbIit pecypc]. - Pexum mocryna: https://e.lanbook.com/book/84106.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOMMBIX /IJISI OCBOEHUS TUCIIHIIINHBI

1. Bukunenus, cBoOomHas sSHImKmoneaus. [DmekTponusii pecypc]. — Wikipedia
http://ru.wikipedia.org
2. DnekTpoHHO-0MOIMoTeuHas cucrema M3narenbcrBo «Jlanby. http://e.lanbook.com

7. MeToauuecKkue PEKOMEHIAUH 110 OPraHu3alui H3YyYCHUA TUCHUIIJIMHBI

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

Jns HamucaHus pedepaTa HE0OXOAMMO MoA0Oparh auTeparypy. OOIiee KOJIU4ecTBO
JUTEPAaTypHBIX HCTOYHHKOB, BKIIOYas TEKCTbl W3 MHTepHera, (myOiauKanuum B KypHaiax),
JIOJDKHO cOCTaBiATh He MeHee 10 HauMeHOBaHMH. Y4ueOHUKHU, KaK MPaBUJIO, B JIUTEpaTypHbIE
VCTOYHUKU HE BXOMST.

Pedeparts! BbmonHsAoT Ha auctax Gopmara A4. CtpaHuUIbl TEKCTa, PUCYHKH, GOPMYJIBI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T MNOPHUCYHOUYHBIMM HaIMUCAMH. TekcT cienyeT meyararb
mpudptom Nel4 ¢ uHTEpBaIOoM MeEXIy cTpokamu B 1,5 uwHTepBana, 0e3 HEIOMyCTHMBIX
cokpaineHuil. B koHue pedepara 101KHBI OBITH C/I€TaHbI BHIBOIBI.

B koHIe pa6OTH MMPUBOJAAT CIIMUCOK HCITIOJIb30BAHHBIX UCTOYHUKOB.
Pe(pepaT JOJIKCH OBITh MOAMNUCAH CTYACHTOM C YKA3aHUEM ATkl €€ O(i)OpMJ'IeHI/IfL

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

BrimonHeHHast CTyAGHTOM paboTa OmpeniessieTcss Ha TPOBEPKY IPETNoAaBaTelio 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 Pa3bACHCHUSA HCINOHATHBIX BOIIPOCOB JICKTOPOM U ACCHUCTCHTOM CXKCHCIACIBHO
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
30pOBbs OOJIBIIIOE 3HAYECHHE HMECT WHAWBHAyalbHas ydyeOHas paboTa (KOHCYJIbTAIUH) —
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 YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAaKTa
MCXKAY HOpCuoJaBaTciicM U OGy‘-I&IOL[II/IMCSI HHBAJILJIOM WJIXA JIMOOM C OrpaHUYCHHBIMHA
BO3MOXHOCTAMHU 300POBbA.

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

KontponbHast pabora mpezicraBisieT coO0H caMOCTOATENbHYIO pedepaTuBHYIO padoTy
cTyaeHToB. Kax/iplii CTYJJeHT BBINOJIHSACT paboTy 10 OAHOI Teme.

s Hanucanusi pedepara HeoOXoammo momobpaTh Jmreparypy. OOmiee KOJIUYECTBO
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. CTpaHUIBI TEKCTA, PUCYHKH, (POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0Xar0T TOPHUCYHOUYHBIMH HAIMUCAMH. TEKCT clenyeT Iedyararhb
mpudpTom Nel4 ¢ wuHTEepBaIOM MEXAY CTpoKamMu B 1,5 uHTepBana, 0e3 HEIOMYCTHMBIX
cokpaieHuii. B koHe pedepara 101KHBI OBITH CAETaHBI BHIBOIBI.

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

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

BeinonHeHHast CTyAeHTOM paboTa oOINpeneNsercss Ha IPOBEPKY MpPernojaBaresio B
YCTaHOBJICHHbIE CPOKU. EciM y npenoaasaress ecTb 3aMe4aHus, padoTa BO3BpaIlaeTcs U I0Cie
UCIIpaBJIEHUH JINOO BHOBb OTIPABIISIETCS HA IPOBEPKY, €CJIM UCIPABJICHUS CYLIECTBEHHbIE, INOO
NpPEIbBISETCA Ha 3a4€Te, I71e IPOUCXOANT €€ 3aIUTA.

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

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEET HHJAMBHyalibHas y4yeOHas paboTra (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 HOpCnoJaBaTeiicM U O6y‘{aIOIJ_II/IMC}I HHBAJILJIOM WX JIMOOM C OI'paHUYCHHBIMHU
BO3MOXHOCTSAMHU 310POBbA.

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

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

OcCHOBHbBIE HaNpaBJICHUS] MHTEJICKTYAIbHBIX TEXHOJIOTUN aHAJUTUKHU OOJBIINX JaHHBIX
JUISL aHAJIM3a PEAVIbHBIX CHUTYallHM:

° AcconmaTuBHbIE TIPABUTIA,

) Knaccudukarus,

° Krnacrepuzauus;

. Co6op nHpOpMAINH B COIIMAIBHBIX 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 cTpanwuiie cnaiiga ooszarensHo ykaxkure O.1.0. aBropa, kypc. OneHuBaercs
paboTa 1o CIEIYIOUUM KPUTEPHUSIM:

— IIOJIHOTA IIPEICTABIIEHHOIO0 MaTepuaa;

— oopmiIeHHE;

— IIPE/ICTABIICHUE U 3allIUTA.

Tempbl npe3eHTALUI U IOKJIAT0B
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17.
18.
19.
20.
21.

OCHOBHBIE XapaKTEPUCTUKU U UICTOUHUKHU «OOJIBIINX JAHHBIX).

OcHoBHBIE TIPOOIEMbI, BOZHUKAIOIINE TP 00padOTKE «OOIBIINX JAHHBIX).
OO01mas xapakTepuCTHKA HAMPABICHU UCTIOIB30BaAHUS «OOJBIITNX JaHHBIXY.
ApPXUTEKTYpa pelIeHnui A7 «OO0NbIINX JAHHBIX.

[TpuMepbl UCNIOTB30BaHUS «OOBIINX JAHHBIX .

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

CrTpyKTypa CIOKHBIX CETEM.

Kputnueckue siBIeHUS B CIIOKHBIX CETAX.

. IloHsTHE cOIMaIbHOM CETH, CBOMCTBA COLIMAILHEBIX CETCIl.

. OnTUMHU3AIIMOHHBIE U UMUTALIMOHHBIE MOJIEIN PACTIPOCTPAHCHUS MHEHUH.

. Mogenu pacnpocTpaHeHusi MHEHHI, OCHOBaHHBIE Ha Lensx Mapkosa.

. TeopeTuko-urpoBsIe MOAEIN PACIPOCTPAHEHUS MHEHUH.

. Mogenu «tuddy3un nHHOBALMID 71 ONIUCAHUS PACIIPOCTPAHEHUS MHEHUH.
. BIusATEnpHOCTH areHTOB B CETU, MHJIEKCHI BIIMSHUS U UX BBIYMCIICHHE.

. 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.
[TonsiTre coBMecTHOM (K0J171a00paTUBHOM) (PUIBTPALIUK, OCHOBHBIE MTOIXO/IBI.

8. Ilepeuyenbr MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOr0 Mpolecca Mo JUCHUIINHEe (MOAYJ/I10) (IPU HEOOXOUMOCTH)

8.1 IlepeyeHb He0OXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHust

1.
2.
3.

Onepannonnas cucrema MS Windows (pa3zaenst 2, 3 IUCHUIUIMHBI).
HuTerpupoBannoe opucHoe npunoxkenne MS Office (paznenst 2, 3 TUCITUTLINHEI).
[TporpamMHOe oOecrieueH e Uit OPTaHU3AINH YIIPABISIEMOTO KOJJIEKTHBHOTO U

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).



8.2 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

OOyuaronmmcest JOKEH ObITh 00ecredeH JOCTYI K COBPEMEHHBIM MpOQecCHOHATbHBIM
6a3aM JaHHBIX, TPO(HECCHOHAIBHBIM CIIPAaBOYHBIM M TIOMCKOBBIM CHCTEMaM:

Onexrponnas 6ubmmoreuynas cucrema (ObC) «YuuBepcurerckas 6undmorexka ONLINE»
(http://www.biblioclub.ru)

DrexkTpoHHas OubInoTeuHas cucremMa uznatenscra «Jlansy (https://e.lanbook.com)
DnexrponHas oubnuoreunas cucrema «IOpaitt» (http://www.biblio-online.ru)
DinektponHas oudnuoreynas cucrema «ZNANIUM.COM»y (https://znanium.com)
DnexktponHo-6ubroTeuHas cuctema (95C) 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, HeoOxomumasi I  OCYHIECTBJIEHUS

06pa30BaTeJII:HOFO npouecca mo IMCHUIlIJINHE

MaTepI/IaHBHO-TeXHI/IquKOG obecrieueHne JUCLHHITIIMHBI (MOI[YJ'IH) n

No Bug pabor
OCHAIIIEHHOCTh

1. | 3ansaTus AyauTopuu, OCHAUIEHHbIE NPE3EHTALMOHHOM TEXHUKOH (IIPOEKTOp,
JEKIIMOHHOTO | 9KpaH, HOYTOYK) M COOTBETCTBYIOLIMM MHPOrpaMMHBIM OOecredyeHneM
TUTIA (ayn. 129, 131, 133, A305, A307).

2. | I'pynnoBeie u | AyAUTOpUU AJISI CEMUHAPCKUX 3aHSATUH, TPYNIOBBIX U HHIUBUAYATbHBIX
UHIUBUYaJIbH | KOHCYJIbTAallUH, YKOMILJIEKTOBAHHbIE HEOOXOAMMOW Mebenbio (hocKa,
bIC CTOIBI, cTYJbs): (aya. 129, 131).

KOHCYJIbTaIHH

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

€ 3aHITHS 101, 105/1, 107(2), 107(3), 107(5)); yueOHass MeOeIb, KOMIBIOTEPHAS
TEXHUKA C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «HTepHeT» 1
JIOCTYTIOM B 3JIEKTPOHHYIO0 HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEY
yHHMBepcuTeTa (KoMnbloTepHble kinaccol: 106, 106a, A301).

4. Texymnii AyauTtopun Il CEMHUHAPCKMX 3aHATUH, TEKYLIEro KOHTPOJIS U
KOHTPOJIb, IPOMEXYTOYHOM  aTTecTallud, YKOMIUIEKTOBAaHHbIE HEOOXOAMMOMN
npomMexyTouH | mebenbiro (mocka, cToibl, cTynbs) (aya. 129, 131,133, A305, A307, 147,
as arrectanus | 148. 149, 150, 100C, A3016, A512); ayauTopuu ¢ KOMIIBIOTEPAMH C

JUICH3UOHHBIM  MPOTPaMMHBIM ~ O0ECNEeYeHHeM H  BBIXOJOM B
«utepuer» (106, 106a, A301).

5. | Camocrostens | KaOuner st camMoCTOSITENbHOM paOOThI, OCHALIEHHBIH KOMITBIOTEPHOM

Has pabora TEXHUKOM C BO3MOXKHOCTBIO MOAKMIOUeHHs K cetn «lHTepHeT»,

IIPOrpaMMOIl 3KpaHHOTO YBEJIWYEHUS] U OOECHEYEHHbI JOCTYIOM B
AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETa
(ayauropun: 102a, ynTanpHbIH 3ai).
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