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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouast mporpaMMa TUCHUIUIMHBEI (MOAYJsl) «bosblne UaeH B KOMIBIOTEPHBIX HayKaX»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BhICIIET0 OOpa3oBaHus — OakanaBpuar mo crenuanbHocTH 38.03.05 busnec-undopmatuka,
npoduns busHec-aHamuMTHKA, YTBEPKIEHHBIM MpHKa3oM MHHHCTEPCTBA HAYKU U BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

W3ydyeHne nAUCUMIUIMHBI (MOXYJA) IMOMOTaeT pa3BUBAaThb y CTYJICHTOB KPUTHYECKOE
MBIIUICHHE W HABBIKH PEIICHUs MpobieM, HeoOxoaumblie st d3PPEeKTUBHOM paboThl B OBICTPO
MEHSIOIICHCS TeXHoJorTuuecko cpene. Kpome Toro, mnoHuMaHue OOJBIIMX UACH B
KOMIIBIOTEPHBIX HAayKaX CIIOCOOCTBYET MHHOBAIMSAM W YITYUIICHHIO TPOIECCOB B PA3IMYHBIX
o0rnactsax nmpohecCuoHaTbHOM e TEIbHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas gucruminHa (MOAyIIb) BKIIFOUEHA B YU€OHBIH IJIaH 0 IPOTrpaMMe MOATOTOBKH
OakanaBpuarta 1o HanpasieHuro 38.03.05 busnec-undopmaruka, npoduib busHec-aHaIUTHKA 1
BX0AUT B biiok dakynbTaTuBHBIC TUCIUILIAHEI.

Hucnurnnuna (Momynb) uzydaercs Ha 1 kypce B 1 cemectpe.

Heab u3yvyeHusi AUCHUNIMHBI (MOIYJIsI): 3aKJIIOYAETCS B TOM, YTOOBI MO3HAKOMHTH
CTYJECHTOB C OCHOBHBIMHU KOHLEMIUSMU W MPHHIMUIAMU, (DOPMHUPYIOIIMMU COBPEMEHHOE
MMOHUMaHNE KOMITBIOTEPHBIX HAYK M UX IPUMEHEHUS.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— OCBOEHHE OCHOBHBIX MPHUHIIMIIOB PabOThl U CTPYKTYpy HHTEpHETa C YINOpPOM Ha
rpadoByI0 CTPYKTYpY;

— OCBOEHHE METOJIOB MOMCKOBBIX CHCTEM MpHU KiIaccu(UKAIMKU U paHXKHUPOBAHUH BeO-
CTpaHMIl, BKIItOUas IEPEBbS METPUK U METOJIbI OIIEHKH PEJIEBAHTHOCTH;

— (dopmupoBaHUEe TOHHUMAHUSI aNrOpUTMa pagerank W ero NMPUMEHEHHUE IJIsi OIECHKH
BaXHOCTHU BEO-CTpaHMII,

— ¢opmMupoBaHue TMOHMMaHUS 0a30BBIX MPHUHIUIOB TEOPUM AYKIIMOHOB M UX
MPaKTUYECKOe TPUMEHEHHUE;

— yMEHHE ONpPEENSITh PEIEBAHTHOCTh BEO-CTPaHUII, UCTIOJIb3Ys allTOPUTM pagerank;

— yMEHHE PacCUMTHIBATh AyKIIMOHBI PA3HOT'O TUIIA: AYKIIMOH TIEPBOM 1IEHBI, BTOPOH IIEHBI
u veg (vickrey-clarke-groves);

— TMPOEKTUPOBAHUE U AaHAIN3 MEXAHU3MOB PAHXXMPOBAHUS M ayKIIMOHHBIX CTpaTeruii B
undpoBoii cpene.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuusi | Coaep:kaHue KOMIEeTEeHIIUH Nuaukartop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTh CUCTEMHBIH OCHOBHBIC MTPUHIIUAIIBI KPUTHUECKOH
MOJIXOJT IS pEIIeHNUs OIIEHKH HCTOYHUKOB HH()OPMAIINH
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU UH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHHI0 KOMIUIEKCHBIX IPpobIeM
YK-1.3. HmeeT npakTHUECKHIA OTBIT paOOTHI
C COBPEMEHHBIMH HHCTPYMEHTAMHU U
TEXHOJOTHSIMH JJT1 00paOOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYpPUPOBAHHUH 3aJ1a4 Ha OCHOBE
MOJTy4eHHON HH(pOpMAIIH
OIIK-1. Crioco0eH KOHCYITETHPOBATh OIIK-1.1. 3HaeT OCHOBHEIE KOHIIEIIINU 1
Y UCIIOJIb30BaTh TEOpUH B 00JIACTH MaTEMaTHUECKOTO
(dyHIaMEHTaJIbHBIC 3HAHUS B aHaJIM3a U CMEKHBIX JIUCIUILINH;
o0nacTu MaTeMaTH4eCKOro METO/TBI U TIOJXO/IbI, UCTIOTh3yeMEbIe
aHaJM3a, KOMIUIEKCHOTO H B PA3IMYHBIX 00JACTSIX MAaTEMaTUKH
(GYHKIIMOHAILHOTO aHAaJIH3a OIIK-1.2. YMeeT NpuMeHsTh MaTeMaTHIeCKe
anreOpbl, aHATUTHIECKOH METO/IbI JISI PEIICHUS
TE€OMETPHH, npodeCCHOHANBHBIX 3324
smddepenmat:Hoi OIIK-1.3. NmeeT npakTUYECKH OTIBIT
TE€OMETPUHU U TOTIOJIOTHH,
pa3paboTKH U peaaTnu3aius
Hﬂq)(bepeHquaﬂbHHX N MaTEeMaTHYECKUX MOJICIICH B
ypaBHEHUH, TUCKPETHON N
po(hecCUOHAIBHOMN NEATENbHOCTH
MaTeMaTHKH U
MaTeMaTHYeCKOU JIOTHKH,
TEOPUU BEPOSTHOCTEH,
MaTeMaTUYECKOU
CTaTHCTUKH U CIy4alHbIX
MPOIECCOB, YHCICHHBIX
METOJIOB, TEOPETUUECKOM
MEXaHUKH B
npohecCHOHANBHON
JISITEIIbHOCTH
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXO/IBI K
3a/1a4M ¢ MaTeMaTHYECKOH (hOopMyJIUPOBAHUIO 3aj1a4, a TAKIKE
TOYHOCTHI0, 000OCHOBEIBATh OCHOBHBIE MTPHHIIUTIBI
YTBEPXKACHUS CTPOTO U MaTEeMaTHYECKOTO JJOKAa3aTeIhCTBA U
aHAIM3UPOBATD MOTyUCHHBIE aHaJIM3a pe3yIbTaToB.
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pe3yNbTaThl B 001aCcTH
MaTeMaTHKH U
KOMITBIOTEPHBIX HAyK

[K-1.2.

YMeeT KOppEeKTHO CTaBUTh U
(dbopMynrpoBaTh MaTeMaTHYECKHE
3aJ]a4M, IPUMEHATh CTPOTHE METOIbI
JIOKa3aTeNIbCTBA M aHAIM3UPOBATh
MOJIY4YEHHBIE Pe3yJIbTATHL.

IK-1.3.

HMeer ommbIT pabOTHI ¢ 3a1a4aMH B
0071aCTH MAaTEMATHUKU U
KOMITBIOTEPHBIX HAYK, BKIFOYAs
IpUMEHEHNE MAaTEMAaTHUECKIX
METOMOB IS PELIEHIS
MPAaKTHYECKUX 33734
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI
HaumenoBanue TKY
n Ounas ghopma .
pa3aena IMCUHUIIINHBI KonTakTnas pa6ora (Texymiui
(MoayJin) C K K CamocrosiTennb KOHTPOJIbL
emuHa | KoncynbTamu OHTPOJb Hast pabora yenesaemocr)
Pl "

1 Beenenue B rpadoByto 3 3 16 Homamrxee
CTpyKTYypy. MHTEpHETA 3a/1aHue
ITouckoBble CUCTEMBI U IToaroroBka k
JIEPEBO METPHUK ceMUHapy

2 Amnroputm PageRank n 3 3 8 Homamrxee
€ro IpuMeHEeHHe 3a/1aHue

IToaroroBka k
CEMUHapy

3 OcHOBHI Teopun 3 3 8 HomarmrHee
AyKIIFIOHOB 3a/1aHue
3auem

Hmoczo: 9 9 18
O6vem oucyuniunst (M00ys) 38
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 1
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 Beenenue B rpadoByio Kak paboraer Google. bonbias xaptuna. [yt noucka 3amnpoca.

cTpykrypy UHTepHeTa.
IloncKOBBIE CHCTEMBI U IEPEBO
METPUK

Wnpexcanus. Ctpykrypa unrepHera. Kapra unrepuera. unexcanus
crpanull. [Touck

2 Anroputm PageRank u ero OcHosHas uzes PageRank. Basic PageRank. PageRank u nuneiinas
MIpUMEHEHHE anreOpa. CrotictBa PageRank. AnbrepHaTuBHbIi B3rsyr Ha PageRank
3 OCHOBBI TEOPHH ayKI[IOHOB Pexnama B noucke. Teopus aykunonoB. Aykunon VCG. CpolicTBa

aykuuona VCG
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Mapkun, A. B. Cucremsl rpadoBsix 0a3 nanubix. Neo4j : yuyeOHUK 11t By30B / A. B.
Mapkun. — Mocksa : U3narensctBo FOpaiit, 2025. — 303 ¢. — (Bricmiee obpa3zoBanue). —
ISBN 978-5-534-13996-9. — Texkcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/567732.

/Jlonoanumensvhasn numepamypa:
1. HoBukos, ®. A. CUMBOJIHYECKUI HCKYCCTBEHHBIN MHTEIIEKT: MAaTEMaTHUYECKUE OCHOBBI

npeCTaBiIeHUs 3HaHUK : ydyeOHuk anst By3oB / @. A. HoBukoB. — Mocksa : M3naTenscTBO
FOpaiir, 2025. — 278 ¢. — (Bsicmiee oopazoanue). — ISBN 978-5-534-00734-3. — Teker :
uIeKTpoHHBIH  //  OOpaszoBarenpHas  twiatdpopma  HOpait  [caiir]. —  URL:

https://urait.ru/bcode/561410.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM IPAaBUIaM M HOPMaM M o0ecreyrBaroleil MpoBeeHne BeexX
BUJOB JHUCHUIUIMHAPHOW ¥ MEXIWCIUILUIMHAPHON TIOATOTOBKH, IPAKTHYECKOW M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE PEACTABISAIOT COO0HM yueOHbIE ayIUTOPUH JIJISl TPOBEJCHUS 3aHATUI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VHAUBUAYaAJIbHBIX KOHCYJIbTAIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ul XpaHEeHHUs U MPO(YUIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH Ui MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTieYnBaeTcsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEeUMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTH 00yUarOIINXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL MCTIONBb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAIIIEHBl KOMIBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» U
obecrieueHneM  JOCTyla B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTENbHYI0  Cpedy
YHuBepcurera.

OO0yuaromumMcsl MPEIOoCTaBIsSeTCs JOCTyn (B TOM YHCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
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https://urait.ru/bcode/561410

YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHATBHBIM 0Oa3zaM
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa
(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snektponHas 6ubmuoreka elibrary.ru
oubnmoTeka

https://elibrary.ru/defaultx.asp

2. Bbasa manaeix mug 1 T-cnenuanucTos https://habr.com

3. Bbasza gauneix ScienceDirect https://www.sciencedirect.com

4, OdunmanbHeli calT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhICIIero o0pa3zoBanus Poccuiickoit @eneparyn
5. | ®enepanbhbiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeyenp WHMOPMAIIMOHHBIX TEXHOJOTHWH, UCIONB3YEMBIX TIPH  OCYIIECTBICHUH
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TMpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nuuensnonHoe
bpaysepsbl:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneueHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nuuensuonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nnnensuonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
CpencTBa AaHTHBMPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpensl pa3padoTKu:
Visual Studio Code 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0OexHoe cBOOOTHO PacIpOCTPaHsIeMOE
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CopelliaSim 3apyOexHoe cBOOOTHO pacpOCTpaHsIeMOe
Google Colaboratory 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJIHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOIHO pacIpoCTpaHsIeMOe
Docker 3apyOexkHOE CBOOOHO pacIpOCTpaHsIEeMOe

7. MeToanuyecKkue H OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus il 00y4aIOUIUXCH M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npornecce nzyuenust 1ucHUIINHbI (MOayIisl) «bonblve ujien B KOMIbIOTEPHBIX HAyKax»
B paMKax TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH UCIOJB3YIOTCSl TaKUe BUABI y4eOHOUM paboThI, KaKk
CEMHUHAaphl, KOHCYJIbTAlU! U JOMAIIHUE 3aJaHMsl, a TAK)KE PA3JIMUHBbIE BUJIbI CAMOCTOATEIbHOU
paboTel OOywarouMxcs MO 3a/JaHUI0 MPENojaaBaTess, HalpaBlE€HHblE HAa pPAa3BUTHE HABBIKOB
npodeCCHOHATILHON JIEKCUKH, 3aKpeIUIeHHe MPAaKTUYECKUX MPO(EeCCHOHATbHBIX KOMIETEHIIHH,
MIOOIPEHNE UHULIUATUB.

Cemunap — 310 Qopma yueOHOIl eATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEACHHUH I10]1
PYKOBOJICTBOM TpEMOJaBaTeisi, TIe CTYACHTBl aKTUBHO YYacCTBYIOT B OOCYXKICHUSX,
MPAKTUYECKHX 3aJaHusIX U APYruxX (popmax B3aMMOACHCTBHUS.

Jnst ycrenrHo# moAroToBKM K CEMUHAPY PEKOMEHJIYETCs 3apaHee 03HAKOMHUTBHCS C TEMOM
3aHATHS U OCHOBHBIMH MaTepuajaMH, 4yTOObI MMETh BO3MOXKHOCTH AaKTHMBHO Y4acTBOBaTh B
o0cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UJEU NJisi OOCYKJIEHUSI, YTO TTOMOXKET
r1y0Ke OHATH MaTepual U MPOIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Kouncynomayuu — CTpyKTYpUpOBaHHBIE BCTpEYM, Ha KOTOPBIX IpernojaBaTesn
MPEIOCTABISAIOT WHANBUAYAIbHYIO W TPYNIOBYIO MIOMOIIb B OCBOGHUHU Y4eOHOTO MaTepHaa,
00CyKJIEHUH BOIIPOCOB U PELIEHUH MTPOOJIEM, BO3ZHUKAIOIIUX B Mpoliecce 00yueHus.

KoHcynbTamm MOryT BKIIOUaTh pa3bsICHEHUE CIIOKHBIX TEM, OJITOTOBKY K K3aMEeHaM 1
MTOMOIIIb B BBIMIOJTHEHUHU TTPOCKTHBIX PabOT, 4TO CIIOCOOCTBYET OoJiee ri1y00KOMY MOHUMAaHHUIO
MpeAMETa U YIYUYIIEHUIO aKaIeMUUECKOW YCIIEBAEMOCTH.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Hajg MAOMANIHUMH 33JaHUSMH BaXKHO BHHUMATENBHO O3HAKOMUTBCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMeHmyeTcs: pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydllie yCBOUTh Marepual. Vcrmonb3oBaTh pa3inyuHble UCTOYHUKH
uH(popMaIuu, BKIIIOYasi y4eOHUKH U OHJIAMH-PECYPCHI, s 00Jiee TIIyOOKOTO TOHUMAHUS TEMBI.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HANpaBiCHHAs Ha YIIIyOJEeHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMIIUHBI (MOTYIS).

B npouiecce camocTosTeNIbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuaiamMH Mpu MUHUMAJIBHOM y4YacTHH MpernojiaBatess. 3a1auu CTyJeHTa BKIOYaloT padoTy
C KOHCIIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MAaTepUAJIOB IJIAHOB
U TE€3UCOB OTBETOB, U3yUEHHUE JIONOJHUTENbHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEI0BATENbCKUX
3aJJaHUN U IpYToe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunanHe (moay.ao) «boJibiine uaen B KOMIbIOTEPHBIX HAYKAX)

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUJIE TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBiIseTcs B (opme
3ayema, IPU TOM TIPOBOJUTCS OI[CHKA KOMITETCHIINI, CPOPMUPOBAHHBIX 10 JUCIUIUIUHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu

UCIIONIB3YETCS JCCATHOAIIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
nATUOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

JlecaTubanabHas
OIleHKA

Onenka 3a 3a4ert

IIaTudannnLHasn
OIleHKA

O0mas xapakTepuCTHKA pe3yJbTaTa
00y4YeHusl Mo JUCHUILTUHE (MOIYJIIO)

10

3auTeHo

OT1inyHO

9

3auTeHo

OTiIM4HO

8

3auTeHo

OTiIM4HO

CTy/IeHT MOJHOCTBIO BIIAJICeT 3HAHHUSIMHU,
U3JI0KEHHBIMH B pabodyeil mporpamme, u
rIyOOKO OcMBICTseT aucuuIuinHy. OH
CaMOCTOSTEIEHO 7 JIOTUYECKU
IOCIEeZ0BAaTEeIbHO  OTBEYaeT Ha  BCE

BOMPOCHI, AaKICHTHUPYd BHUMaHUWE Ha
HanOoJiee BAYKHOM. Y MeeT aHAJIU3NUPOBATh,
CpaBHUBATH, KJIacCU(UIIHPOBATH,
00001aTh, KOHKPETH3UPOBAThH "
CHCTEMaTHU3UPOBATh W3yUYEHHBIH
MaTepHal, BELICISS KITIOYEBbIE MOMEHTHI H
yCTaHaBIMBasg NPUYMHHO-CIECTBEHHBIC
Uerko dopmynupyeT

YBEPEHHO HMHTEPIPETUPYET PE3yJIbTaThI

CBSI3U. OTBETHI,
AHAIM30B U JIpYTUX HCCIEIOBAaHUU, a
TaKKe pemraeT cIokHble 3axaun. CTyIeHT
XOpOIIO

3HaKOM C METOJaMH

HCCIICIOBAHMS,  HEOOXOAUMBIMU  JIJIS
MPAKTUYECKOH MAEATENBHOCTH, M YyMEEeT
CBSI3bIBATH  TEOPETHYECKHE  ACIIEKTHI
JTUCIUIUTAHBL (MOIYJIS) C MPAaKTUIECKUMHU

3agadyaMu.

3auTeHo

Xoporo

3auTeHo

Xoporo

CryneHT 00aaeT 3HAHUSIMU MTPEIMETa
[OYTH B TIIOJIHOM o00beMe paboyeit
MPOTrPaMMbI u CaMOCTOSITEIIBHO,
JIOTHYECKH MOCIEI0BATEILHO u
BCECTOPOHHE OTBEYAeT Ha BCE BOIPOCHI,

AKICHTUPYA BHHMAHUC Ha HanboJee

3HaYMMBIX ~ MoMeHTaXx. OH  ymeer
aHaJIM3UPOBATH, CpaBHHBATH,
KJ1accu(pUIMPOBATH, 0000111aTh,

KOHKPETHU3UPOBATH U CUCTEMATU3NPOBATH
HBY‘ICHHLIﬁ Marepuag, BbBLOCIAA CTrO
KIIIOYEBBIC AaCIICKTbl W yCTaHaBJIMBas

NPUIUHHO-CJICIACTBCHHEIC CBs3H.
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JdecarudannbHas) OuneHka 3a 3a4eT IIssiTn6annbHas OO0mas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLICHKA 00y4eHHMs N0 JUCHUTILVINHE (MOIYTI0)

@opMyaMpyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YIbTaThl aHATIU30B U
JIPYTHUX HCCIENOBaHMH, a TaKKe pelaet
CIIOKHBIE CUTYaIlMOHHBIE 3aJa4H.
CTyneHT XOpOIIO 3HAaKOM C METOJaMH
HCCIICIOBaHMS, HEOOXOIUMBIMH ISt
[IPAKTUYECKON NESTEIbHOCTH, M yMEET
CBA3BIBaTh  TEOPETUYECKHE  ACHEKTHI
MpeMeTa ¢ MPaKTUYECKUMHU 33/1a4aMH.

5 3auTeHo Y noenetBoputensHo| CTymeHT obnagaeT 0a30BRIMHA 3HAHHUSMHU

4 3adTeHo Y noBneTBOpuTENnsHO M0 ITUCHHUIUIMHE, HO  MCIBITBIBACT
TPYAHOCTH npu CaMOCTOSITENIbHBIX

OTBETaX ¥  HCIOJIb3YeT  HETOYHbBIC
dbopmynupoBkr. B xome OTBETOB OH
JOMTyCKaeT OLIMOKHM, Kacalolluecs CYTH
BorpocoB. CTyIeHT crocoOeH pemarhb
TOJIBKO CaMBbI€ IIPOCTBIE 3aJa41 U BIIA/ICET
JUIIF MHUHUMAaJIbHBIM HAaOOPOM METO/IOB

UCCJIC/IOBAHUSI.
3 He 3aureno He cnan CTyneHT He OBJajell 00s13aTeIbHBIM
He 3auteno He cnan MHUHUMYMOM 3HAHWUH ITI0 IIpeaAMETy U HE

He 3aureno He cIaH MOKET OTBETUTHL HAa BOIIPOCHI, JaKE€ CCIIN

nmpernojaaBareiib 3a4acT AOIMOJTHUTECIbHBIC

HaBOAIINEC BOIIPOCHI.

Juctumimua (Monyns) «bornbimime wuaed B KOMIIBIOTEPHBIX HayKax» OLEHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuecTBO Onucanue
Jomamnwve 3aganns | 60% 3 Habop 3amanuii mo remam Heenn
Aynutopnas pabora | 40% 2 AKTHBHOE y4acTHe B CEMHHAPax: OTBETHI HA BOIIPOCHI
MPENoaBaTeNs U YUaCTHE B TUCKYCCHH

®opmyJia pacyéTra UTOrOBOH OLEHKHM MO AUCHUILIMHE (Moay/w) «boabumme ugen B
KOMINIBIOTEPHBIX Haykax»: «0,6 XcpenHee 3a ngomamnue 3amanus + 0,4XcpegHee 3a
ayJIUTOPHYIO padoTy».

11 moJryyeHus1 3a4eTa HYKHO MOJYy4YUuTh 4 uiu 0oJiee 0a/1510B

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4alOIIUXCS M0 JUCHHUILINHE (MOLY1I0)

IIpuMepHBIE TEMBbI CEMUHAPOB
Beenenue B rpagoByio crpykrypy UHrepHera. IlonckoBblie CHCTEMBI M IepeBO METPUK

1. Yro takoe rpadoBasi CTpyKTypa U Kak OHa pUMeHsieTcs it onucanus MurepHera?

2. Kak y31nbl 1 pebpa npeAcTaBiIsioT B€0O-CTPAHULIBI U CCBUIKA MEXY HUMU?

3. Kakue OCHOBHBIE XapaKTepUCTUKH IpadOoB MCHOIB3YIOTCA JI aHAIU3a CTPYKTYPHI
WuTepuera?

4. Kak NOHUCKOBBIE CHCTEMBI HCIIOJIB3YIOT TpadoBble CTPYKTYpbl [UIl HMHAEKCALUU BeO-
CTpaHuIl?
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5
6

. UTo Takoe IepeBO METPUK M KaK OHO TTIOMOTAET B OpraHU3AIMK TaHHBIX ?
. Kak Merpuku, Takue Kak CTENEHb y3Jia M LEHTPAIbHOCTh, BIMSIOT Ha IMOHUMAHHE

BaXHOCTHU CTpaHI/II_[?

7
8

. KakoBa poib anroputMoB B ananuse rpadoBoii crpykrypsl MHTepHETa?
. Kakue nmpo6iieMbl MOTYT BO3HUKHYTb IIPU UCIIOIB30BaHUU I'PpadOBBIX MOJAEIEH IS TOUCKa

uHpopmanuu?

9

. Kak rpadoBas cTpykrypa momoraer B YJIYy4IIEHMH KayecTBa IOHCKAa B IMOMCKOBBIX

cucremax?
10. Kakue mpuMepbl pealbHBIX MPHUIOKEHUH TIpadOBBIX CTPYKTYpP MOXKHO IPHBECTH B
KoHTekcTe MuTepuera?

AaroputMm PageRank u ero npumenenne

NoakowhE

8.

Uro takoe anroput™ PageRank u xTo ero pazpaboran?

Kak PageRank onpenenser BaxxHOCTh BeO-CTpaHUIL?

Kakne maremaTnueckie KOHIEMIINY JIe)KaT B OCHOBE asroputMa PageRank?

Kak PageRank crpasmisiercs ¢ mpo6iieMoil "cnama" B MOMCKOBBIX cUcTeMax?

KakoBbl ocHOBHBIE IIaru B Beluucienun PageRank nis Be6-ctpanui?

Kak PageRank Bnusier Ha pamkupoBaHHe pe3yJlbTaTOB MMOMCKA B TOMCKOBBIX cUCTEMax?
Kakue anpTepHaTUBHBIE aJITOPUTMBI CYIIECTBYIOT I OLIEHKU BaXKHOCTH CTPaHUIL?

Kak PageRank Mo3xHO pUMEHSTh BHE KOHTEKCTa BeO-CTpaHUI] (HaIpuMep, B COLUATbHBIX

ceTsx)?

9

. Kak PageRank yuutsiBaeT u3menenus B ctpykrype VHTepHeTa co BpemeHem?

10. Kakue orpaHu4eHus U HEAOCTATKU eCTh y anroputMa PageRank?

OcHOBBI TCOPpHH aYKIIHOHOB

©CoNo~wWNE

Urto Takoe Teopurs ayKIIMOHOB U KaKOBbI €€ OCHOBHBIE KOMITIOHEHTHI?

KaxoBbI pa3inyHble TUIBI ayKIIMOHOB M KaK OHHM OTJIMYAKOTCS IPYT OT Apyra’?

KakoBa ponp nHpopManuu B ayKIIHOHHBIX Mpolieccax?

Kak ayKIimoHbI MOTYT OBITh HCITOJIb30BaHbI /151 3((EKTUBHOTO paciipeiesIeHUs pecypcoB?
Kak Teopust ayKIInOHOB IPUMEHSIETCS B KOHTEKCTE OHJIaitH-peKIamMbl?

Yro Takoe "ayKIIMOH C 3aKPbITHIMM CTaBKaMH'" M Kak OH paboTaet?

KakoBbl penMyIiecTBa U HEIOCTATKU Pa3INYHbIX ayKIIMOHHBIX MEXaHU3MOB?

Kak noBeneHne y4acTHUKOB ayKI[MOHA BIUSET HA €r0 Pe3yIbTaThI?

Kak Teopus ayKIMOHOB MOXET OBITh HCIOJb30BaHA [UIsI ONTHUMM3ALMM OU3HEC-

po1eccoB?
10. Kakwue nmpumepsI yCIIENIHbIX ayKIIMOHHBIX IIAT(GOPM MOYKHO PUBECTH?

IIpumepHbIe JoMaLIHUE 3aJaHUS
Jlomamnee 3aganue Nel

ITouckoBELIEe cuCTEMBI

3amaua 1.
A. TlpuBenu NBa KOHKPETHBIX U peajbHBIX MPUMEpPa TOTO, YeM COBPEMEHHBIA MOUCKOBUK

(Angexc umu Google) ornamyaercss oT 6a3oBoro BapuaHTa ¢ JieKUMH. J[is kaxmoro
pUMepa MOKaXH, Ha KaKyl0 METPUKY U3 JiepeBa METpHUK OH BiusgeT. Eciu HeoOxoaumo,
MOXCIIIb )]06aBI/ITI) AOIOJHHUTECIBbHYIO METPUKY B ICPEBO METPUK.

Xopowiue npumepsbi: ClIEHApUH «3a]1aTh BOIIPOC TOJIOCOM»; HAJTMUNE PEKIAMHBIX CTPaHMIL
B TOII€ BbIJIa4H.

b. HpeI[J'IO)KI/I OIHY HOBYIO UJICHO, KOTOpast MOTJIa OBl YIIy4dlIuTh CyIECTBYIOIUEC ITIOUCKOBBIC
CUCTCMBI.

[Toxaxku, Ha KaKyl0 METPUKY U3 JIepeBa METPUK OHA MOKET MOBJIHSTb.

I'padoBasi cTpyKTypa HHTEpHETA
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Omnpeaenenne. Pacemorpnu rpad G, coctosinmil 13 MHoKecTBA Bepmine V' = {vy, U2, ..., Uy } H MHOMECTEA

pebep E = {ej,e3,...,e,}-
Mampuueti cmeserocrmu rpacda G nazeBaeTcst MaTpuia M pasmepa n x n, Kaxaeri saement M;; koTopod
onpeensieTcs: TAK:
A 1, ecim & rpadwe G cymectByer pefpo, Hayliee 3 BepIIHHEL U; B BEDIIMHY ;]
Mg =
0, HIIa‘I(.‘.l
Mpad A

Q@
\o‘/‘\o

Puc. 1: ITpumeps: rpados

[TocTponm MaTpuiy cMexxHOCTH 11 Tpada A Ha pucyHke 1. Bynem cautath, 4TO BEpITUHBI
yrnopsiaodensl o andasuty: vi = A, V2 = B, v3 = C, v4 = D. Toraa marpuna cMexxHoctu Oyaer
BBITVIAZIET TaK:

M

I
o Qi e
| T e B T s |
[ R R
[ ™

3aganue 2

A. Tloctpoii matpuily cmexHocTH Juid rpada b (pucynok 1). Cuuntaif, 4To BepIINHBI
YIOPSAOYEHBI 1O al(aBuUTYy.
b. ITocTpoii rpad mo MaTpuiie CMEKHOCTH:

011000
101110
000010
M=11900010
000100
000010
B. Bebime Mbl paboTanu ¢ HampaBieHHBIMH TpadaMH — B HUX Yy KaXJI0ro pedpa ecTb

HampaBieHue (0T BepIMHBI Vi K BepuiumHe Vj). HampaBneHsbslii rpad mnmoaxoaut ams
MOJICIMPOBAHUS UHTEPHETA.

JleiicTBUTENBHO, €CTTN HA CTPAHUIIE Vi €CTh CChUIKA Ha CTPAHHUILY Vj, TO HA CTPAHHULIE Vj MOKET
He OBITh 0OPATHOM CCHUTKK Ha CTPAHUILY Vi, TO3TOMY HY)KHBI HallpaBJIeHHBIE pEOpa.

Tenepb paccMOTpUM HEHamnpaBlIeHHBIH rpad — Takod, B KOTOpoM pEOpa HE UMEIOT
HanpasieHu (y p&€0ep Her cTpenok). HenampaBneHHwlli rpad, Hampumep, MOAXOAUT IS
MOJICIIMPOBAHMS CBSI3€H MEX 1y TOpoJaMH: €CiIM U3 ropoja A ecTh mpsimas jgopora B ropoa B, o
u 13 ropoza B B ropox A Benér ta xe camast npsmas fopora. OnpezaeneHre MaTpHUIlbl CMEXXHOCTH
MOJXO/AUT U HEHAINpaBJIEHHBIM rpadam: s Kaxaoro pedpa € € E Mpl cuutaeM, 4To OHO UJIET B
00€e cTOpoHHI (U3 Vi B Vj 1 00paTHO).

[TocTpoii matpuily cmexHocTH rpada A (pucyHOK 1), cuuTas €ro HEHANpPaBIICHHBIM
(urHOpHpYH cTpenku Ha pebpax). Kakoe yHUWKaIbHOE CBOWCTBO €CTh Y MAaTPUIIBI CMEXHOCTH
HEeHaIpaBJieHHOTo rpada?
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PageRank. ABTopuTeTHOCTH CTPAHHIIBI
B stoM pasgene mbl mepen3obperém anroput™m PageRank, kortopbiii ompenenseT

ABTOPUTETHOCTh CTPAHUI], OCHOBBIBASICh HA CTPYKTYpE CChUIOK. Ero mpuaymanu ocHoBaTenu
Google Cepreii bpun u Jlappu [leiik. Bee 3anaun Hioke chopMynupoBaHbl s IBYX Ipados,
n300pakKEHHBIX HA pUCYHKe 1.

B ocHoBe Merona PageRank nexxuT mpocras MHTYMIMS: CChUIKA CO CTPAaHUIBI A Ha
cTpanuiy B mobamiser cTpaHuie B aBropureTHocTH. Hampumep, ctpanuiy aviasales.ru
[MUTUPYIOT COTHU APYTUX CTPAHMUII, a CTPAHUILy honametickets.ru BpsiI ¥ HIUTHPYET XOTh KTO-
to. IlodTOMY Jnake ecium pelNeBaHTHOCTh CTpaHWIbI nonametickets.ru Bbicoka, &
ABTOPUTETHOCTH OYAET HU3KOM.

[TonnpoOyem popmann3oBath 3Ty uaeto. /i1t 3Toro mocCMOTPUM Ha CCHUIKH B UHTEPHETE
KaK Ha roJioca B TO- JIOCOBAaHHH.

Hnes 1. Asmopumemnocme xax pesynomam 2onocoganus. I1ycTb CTpaHULBI TOJIOCYIOT OPYT 3a ApYyra CChUI- KaMHU.
Ecnu crpanuna A ccblnaetcss Ha cTpaHuubl Bi, B2, Bs, . . ., Bk, TO OHa pacmpenenisieT CBOW IOJ0C MEXIy ITUMHU

CTPaHULIAMH, TO €CTh Kaxkaas crpanuua B, i € {1,2,..., k } mony4aer 1/k-1o0 rosoca ot A.

Hroropas ABTOPUTCTHOCTDH KaXa0i CTpaHUIBI IIOCJIC TOJOCOBAaHHUA paBHAa CYMMC TI'OJIOCOB,
MOJIYYCHHBIX OT APYIrUX CTPpaHMUII.

[TocmoTtpum Ha ipumep rpada A Ha pucynke 1. Tabnuna 1 mokassiBaeT aBTOPUTETHOCTD
Ka)KJI0M CTPaHUIIBI [T0 HTOraM rojiocoBanus. Hanpumep, crpanuia D noiydaeT 1/2 rojioca ot
B u 1/zTonoca ot C. IToroBast aBTOPUTETHOCTh CTpaHUIlbl D paBHa 1/2 + 1/3 =5/6.

ABTOpuTeTHOCTL 1/3 4/3 3/2 5/6

Tabnuna 1: ABTOpUTETHOCTH CTpaHUI] rpada A 1o UTOraM rojloCOBaHUs
3ananue 3.

[ToncunTaii aBTOPUTETHOCTh Kaxk 101 cTpaHuIlbl rpada b mocne romocoBanus. Yemy paBHa
CyMMa MTOTOBBIX aBTOPUTETHOCTEN BCEX CTpaHULL?

3ananue 4.

K coxanenuto, unest 1 cama no cebe He NAaET XOPOIIETro PELIeHUs 3a/laud ONpEeAeTIeHUs
aBTOPUTET- HOCTHU. BepHEMCH K cailTaM aviasales.ru u nonametickets.ru. Uro gomxeH caenarh
BIaaCiIC nonametickets.ru, YTOOBI 10 UTOT'aM I'0JIOCOBAHHUS MOJIYYUTb aBTOPUTCTHOCTD BBIIIC,
4yeM y caiita aviasales.ru?

B 3101 3a1aue MBI cUMTAEM, UTO KaXKJIbIi CAUT COCTOUT U3 OAHOW CTPAHULIBI.

Kaxk ucripaButh npobiaemy ¢ uaeeit 1?7 31ech Mbl MOJIX0IMM KO BTOPO Ujiee MeTo/1a
PageRank.

HUnes 2. [Ipunyun umepamuenozo ynyuwenus. Ilocie nepBoro roiocoBaHus y HaC €CTh OLIEHKU
aBTOPHUTET- HOCTU KaxJoW cTpaHuibl. [IpoBeném erne omquH payH7 TOJOCOBAHHS, HO TEINEph
KaKJlasi CTpaHHUIIA paciipe- AesieT He 1 rojioc, a CBOI0 TEKYIYI0 aBTOPUTETHOCTh. ABTOPUTETHBIE
CTpaHHULbl Temepb HMEIT OONBIIMN Bec, a Trojoca CTPaHHUI] C HU3KUM aBTOPUTETOM
JTUCKOHTHPYIOTCSL.

[Tpumenum BTOpyro uneio k rpady A. Paccmorpum ctpanuny C ¢ TEKyLIeH ONEHKON
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aBTOpUTEeTHOCTH 3/2. Ha crpanuie C ecTh CCBUIKM Ha TPH JIPYrHX CTpaHuisl — A, B u D.
3HAUUT, KaKJ1as U3 ITUX CTPAHULL IIOJIy4YaeT OJHY TPETh OT TEKyIlel aBTopuTeTHOCTH C:
13X 3/ =1/,

AHaJOrMYHO PacCMOTPUM CTpaHMIy A, Ha KOTOPOH €CTh BCEro OJIHA CChLIKA — Ha
crpanuiy C. TekyIas oljeHKa aBTOPUTETHOCTUA A paBHa 1/3, 3HAYUT, cTpanuiia C Mojayvaer
BCIO TEKYIIYI0 aBTOPHTETHOCTh OT A: 1 X /3 = 1/3 romoca. MToroBple aBTOPUTETHOCTH
CTpaHUII TIOCJIE BTOPOT'O payH/a TOJOCOBAHUS JIaHbI B TAOIHIIC 2.

A B C D

ABTOopuTeTHOCTL 1/2 4/3 1 7/e

Tabnuma 2: ABTOPUTETHOCTD CTPAHUI] IO UTOTaM BTOPOTO payH/ia roJI0COBaHMs Ha rpade A

3agaua 5.

[ToacunTail aBTOPUTETHOCTD KA 10 cTpanuilbl rpada b Ha pucynke 1 mocie BToporo
payHzaa rojocoBanus. Yemy paBHa cyMMa aBTOPUTETHOCTEHN BCEX CTpaHuUIl?

Jlo6aBuM (QUHANBHYIO UACIO U, HAKOHEL, CPOPMYIUpyeM 0a30BYIO BEPCUIO aJITOPUTMA
PageRank.

Hnes 3 Ecim BTOpOi payH/I TOJIOCOBAHUS YIIyUIIaeT OIIEHKY aBTOPUTETHOCTH, TO HYKHO
MPOJI0JKATH!

Basic PageRank ba3oBast Bepcust alroputMa COCTOUT U3 TPEX IIAros:

[llae 1. YcranaBnrBaeM U3HAYAIbHYIO aBTOPUTETHOCTD KaKJI0M CTpaHMIIbI paBHOMU 1
Llae 2. ®ukcupyeM YHCIIO HTepanuii k

Lllae 3. BeinonHsieM k payH/I0B TOJIOCOBAaHUS 11O IPABUITY:
Kaoicoas cmpanuya pasnomepno Oeaum c6010 MeKywyro asmopumemHocms mexcoy cmpa-
HUYamu, Ha Komopwvie ona ccvlraemcs. MUmozoeas asmopumemnocms Kadxicool CMpaHuybl
nocie payHod 2010CO8AHUSA PAGHA CYMME 20110CO8, NOLYYEHHbIX OM OPY2UX CIMpPaHuy.

O ToM, Kak BbIOpaTh YUCIIO UTEPALIMIA K, MbI TOTOBOPUM Ha CleyIomIei JeKiuu. A ceifuac
3aMeTHUM, YTO TOCJIe JOCTaTOYHO OOJBIIOrO KOJUYECTBAa MTEpaluil airoputMa Ha rpage A
ABTOPUTETHOCTH CTPAHUIL] IPUMYT 3HaYEHUS U3 TaOIULBI 3.

A B C D

ABTOpuTeTHOCTh 4/11 16/11 12/11 12/11

Tabmmua 3: 3HaueHue aBTOPUTETHOCTEN CTpaHuIl U3 rpada A mocie GONbIIOro KoJMyecTBa
HTEepai

3amxaua 6.

[TpoBeau ere oAHY UTEpAIKIO TOJIOCOBaHUS Ha rpade A, HaUMHAs CO 3HAUCHUH U3 TaOIUIIBI
3. [IpokOMMEHTHUPYI pe3yibTar.

Jlomamnee 3aganue Ne2
3amaua 1.

PaccmoTrpum matpuisl A, B u BekTopa x1, X2:

2 4 2 s S 0 | ‘4
A=[o0o =2 2|, B=|1ys 0 o0 |, sm=| 2 |, za=]| 2
0o 0 4 1 -1 -1 /g 1/3
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A. Haiimu tpascriornpoBannbie MaTpuipl AT u BT
b. Beruncnu npoussenenus A - X1 u B - x2.
B. Boruucnu 3nauenue —1/24 - x1 + 3B - Xa.

3amaua 2.

A. Tloctpoii Matpuity cmexxHoctd M juist rpada 1. CumTail, 4TO BEPIIMHBI YIOPSAOUYEHBI 11O
andasury:

vi= A, V2 = B u Tak naiee.

B. Tpancnonupyii MmaTpuiry M 1 mocTpoii rpad, COOTBETCTBYIONIUIA MATPUIIE CMEKHOCTH M,

B. Paccmorpum mpomsonbHele rpadsl Gi m Gz ¢ MaTpunamu cMexHocTH M m M,
COOTBETCTBEHHO.

Kak »tu rpadbl cBsi3aHbI MKy cO00M?

— (A)
(8 () (b G)

E

)

(‘/ ) (

I'pad 1: I'pac s zagaun 2
3anaua 3.

Paccmorpum matpuity A:

4=(3 o)

Haiinu Bce coOCTBEHHbIE BEKTOpa MaTpHIIbI A ¢ COOCTBEHHBIM 3HaueHHeM A = 1.
Martpuunas ¢popma PageRank

B atom paznene Bee 3agauun copMynupoBaHbl Ha mpuMepe rpada 2. Bo Bcex 3aadax cuuTaii,
YTO BEPILMHBI YIOPSAOUYEHBI IO aI(paBUTy

e(
® ©

Ipad 2

3agaua 4.

A. CocTaBb MaTpHILy Tonocosanus P u Bextop aBroputerrocteit a® mis rpada 2.
b. TIpoBenu BeuucIeHUs ABYX UTepauuii anroputMma Basic PageRank B marpuunoii ¢opme u
naiinu Bextopa al) u a®. B pemennu 06s3aTeNbHO MOKAKU CBOU BEIYHCIIEHHS.

3amaua 5.

Mosker nu BekTop X (OmpeneneH Hmke) OBITh MPEACIbHBIM 3HAYEHHEM BEKTOpPa
aBTOpUTEeTHOCTEH B anroput™me Basic PageRank na rpade 2? Eciu na, To MOKeM I MBI 3apaHee
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yTBEpXX1aTh, 4To anroput™m Basic PageRank mpu yBenmdeHuu koimuecTBa utTepanuii k Oymer
CXOIUTHCS K BEKTOPY X?

Moanduxanus Basic PageRank

Be1 3Haete, uto 6a3oBast Bepcus anroputma PageRank He Bcerga cxoauTest K OCMBICICHHBIM
3HA4YeHUsAM aBTopuTeTHOCTEN. Takas nmpoliaemMa BO3HUKAET AJIs IBYX THIIOB rpados:

* Tum 1. I'padsl, B KOTOPBIX €CTh BepIIMHBI 0e3 ucxonsammx pedbep. Hanpumep, I'pad A Ha
pucynke 3 — y BepminHbl G HET UCXOIAIIMNA pedep.

* Tun 2. I'padbl, B KOTOPBIX HE BCE BEPIIMHBI COSAMHEHBI MyTsAMH U3 pedep. Hampumep,
I'pad b Ha pucynke 3 — B Hem u3 BepinHbl G HEIB3sI 100pAThCS 10 BEPIIUHBI A.

B sTOM paznene mbl pazpaboraeM MOIM(UKAIUIO aITrOpUTMa, KOTOpas MMEET XOPOIIHe
CBOWCTBA CXOJUMOCTH JyIs J1000ro rpada. Moaudukaus 3aKioyaeTcss B U3MEHEHUAX MaTPULIbI
rojocoBanus P (3anaun 6 u 7 — MEHsETCs TOJIBKO MaTpHIla TOJIOCOBAHUS, BCE OCTAILHOE OCTAeTCs
HEHU3MEHHBIM. )

Marpuiy, KOTOpyIO Thl HOJIYYHIIb B pe3yibTare, Ha3bBatoT MaTpuliei Google. IMeHHO oHa
JeKUT B ocHOoBe airoputMa PageRank, koTopelii ucnonb3oBajics [uisl ONpeesieHus
AaBTOPUTETHOCTEHN CTpaHUI] Ha paHHUX ATanax pa3Butus Google.

Puc. 3: llpumeprt npobiemusix rpados s Basic PageRank

3amaua 6.

Haunewm c¢ pemienus npo6iaemsl 1711 IEpBOTo THIA TpadoB.

IIpo6aema: u3-3a OTCYTCTBHS MCXOJAIIMX pedep y OAHOH U3 BEpIIMH CyMMapHas
aBTOPUTETHOCTh CTpaHUIl B rpade yMEHbLIAETCS: YK€ Ha MEepBOH HTEepaly cyMMapHas
ABTOPUTETHOCTb CTPAaHUIL] YMEHbIIAETCA Ha 1, @ B UTOrE MOXKET COMTHUCH K HYIIIO.

VY 3710i1 poGsieMbl ecTh MPOCTOM (DUKC: eciu y BEpUIMHBI X HET UCXOJAIMIUX pedep, TO BO
BpeMsi TOJI0COBaHUS X pacipeiessieT CBOI0 aBTOPUTETHOCTh paBHOMEPHO Ha BCE BEPIUHBI Ipada,
BKJItOUasi cedsl.

A. Kak Hammume B rpade BepIIMHBI 0€3 HCXONAIUX pedep OTpakaeTcs Ha MaTpHIle
rojocoBanus P?

b. Kak Hy»HO n3MeHHUTh MaTpHily P, 4ToObI peann3oBath npeioskeHHbIH Gukc?

B. IlpuBeau naTepnpeTaluio npemiokennoro pukca B repmunax Random Serfer Model.
3amaua 7.

PaccmoTpum nipoGiiemy BTOporo tuma rpagos.
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IIpo6aema: mocmoTpum Ha npumep rpada b (pucynok 3). Bepmunsl F u G B ronocoBanuu
00MEHUBAIOTCS aBTOPUTETHOCTBIO U HE OTAAIOT €€ ApyruM BepiunHam. OTHOBPEMEHHO, B KaXKJI0M
payHjie rojiocoBanus BepiinHbl F u G nosydaroT aBTOPUTETHOCT OT Apyrux BepiiuH (yepes C).
B mpenene Bcst aBTOPUTETHOCTh CKOHLIEHTpUpyeTcs Ha BepmuHax F u G, u Basic PageRank
MPUBEJET K KOHTPUHTYUTUBHBIM pe3yJibTaTaM: BbICOKOIUTHpYyemble Bepmmubl (E, H, . . . )
OCTaHyTcs 0€3 aBTOPUTETHOCTH (Tabuia 1).

A B C D E F G H
[IPEAEABHBIE 3HAUEHHa 0O 0O 0 0O 0 4 4 0

Ta6muma 1: ABTropuTeTHOCTD cTpanull Jyisi rpada b (pucyHok 3)

Ota npobnema pemiaercs cioxnee. PazbepeM TexHudeckuil (GpUKC, KOTOPBIA MPEIIOKIIN
cosmatenu PageRank. Beioepem mapamerp S € (0; 1) — scaling factor. Torma B kaxaom payse
TOJIOCOBAHUS KaXKJasi CTpaHUIA:

* Pactipenernsier 1010 S aBTOPUTETHOCTH 110 npaBuiiaM Basic PageRank.

* Pacnipenenser nonto (1 — s) aBTOPUTETHOCTU PaBHOMEPHO 10 BCEM CTpaHMIIAM, BKJItOUast
ceos.

A. Kak Hy>)kHO U3MEHUTh MaTpully P, 4To0bI peann3oBaTh NpeaioKeHHbIN Gukc?

b. [IpuBenu unTEepIIpeTalInIO MPEANokeHHOro gukca B TepmuHax Random Serfer Model.

B. Cdopmynupyit monHyro Bepcuto aiaroputma PageRank B TepMuHax MaTpuyHOro
YMHOXKEHHUSI.

Ha mnpaktuke o6a ¢ukca, mpemiokeHHble B 3a7adax 6 W 7, MOTYT HCIOJIb30BAThCA
onHOBpeMeHHO. Scaling factor u3 3agauu 7 nmpuMeHsETCs IO YMOJYaHHUIO, IaXKe €CIIU B rpade HeT
MpoOJEMBI CO CBSI3HOCTBIO BepIIMH. A GUKC U3 3a1auu 6 100aBisieTcs: eciu B rpade HaXOAsATCs
BEPILKHBI 0€3 UCXOAIINX pedep.

Jdomamnee 3aganue Ne3

AyKI[I/IOHLI C OITHMM TOBaApOM

Havnem ¢ HeOOJBIION TPEHUPOBKH O MPOCTHIM ayKIIMOHAM C OJIHUM TOBapoM (single-item
auctions).

3anaua 1.

A. B ayk1inoHe repBOM LeHb! y4acTBYIOT 8 KaHAHAaToB. VX cTaBKu coOpaHsl B Tadnuie 1.
KTo nobenuT B ayKIIMOHE U KaKyl0 CTOMMOCTb 3aIljIaTuT?

Kanagugar A B C D E F G H

CraBKa 10 8 12 7 9 2 8 0

Tab6muma 1: CtaBky KaHIUJIATOB B TyHKTE A

B. B aykuuone BTOp0171 [IEHBI YYaCTBYIOT 8 KaHIUAaTOB. MIX cTaBKH cCOOpaHbI B Ta0nuiie 2.
KTo moGenuT B ayKIimoHe ¥ KaKyt0 CTOUMOCTh 3aIlJIaTUT?

Kangugar A B C D E F G H
CraBKa 18 14 3 2 9 7 17 20

Tabnuna 2: CTaBkM KaHAWIATOB B TyHKTE b
3amaua 2.
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B aykuuone BTOpOf;I IIEHBI YYacTBYIOT 4 Kanauaata. Bece yuacTHuku BeqyT ce0si 4eCTHO U
JIENAl0T CTaBKU PaBHBIC LIEHHOCTH, KOTOPYIO TOBap UMeeT Ais Hux: bi = vi, i € {A, B, C, D}.
Hx cTaBku coOpaHsl B TabiuIe 3.

Kangugpar A B C D
CraBKa 2 4 6 8

Tabmuna 3: CraBKy KaHIUIATOB B 3a1a4e 2

A. Yemy paBHa cymMMmapHas LEHHOCTb, IIOJIy4eHHas YYaCTHUKAMHM II0 pe3yJbTaTaM
aykuuoHa? IIpu mojpcyere LEHHOCTM HE YYHUTBIBall CTOMMOCTb, KOTOPYIO IIATAT YYaCTHHUKH.
[ToncunTaii TOIBPKO CyMMY LHEHHOCTEH (V), KOTOPYIO MOIYYUIIN YYaCTHUKH.

B. IIpencraBp, 4TO K ayKLIHOHY NIPUCOEAUHSAETCS YUYaCTHUK E U nenaet craBky be = 10.
Yemy OyzeT paBHa CyMMapHas LEHHOCTh y4acTHHKOB {A, B, C, D} 10 pe3ynbTaraMm HOBOTO
aykunoHa? Kak n3aMeHeHHe CyMMapHOW [IEHHOCTH CBSI3aHO C LIEHOM, KOTOPYIO 3aIuiaTuT E?
3anaua 3.

B aykupoHe BTOpOU LieHBI y4acTBYIOT 2 KaHIWIaTa, KOTOPbIE IEHCTBYET HE3aBUCHMO H HE
MOT'YT BCTyHaTh B croBop. Opranusarop aykIuoHa He TOTOB IIPOJaBaTh CBOW TOBap MEHbIIIE, YEM
3a S, IOATOMY OH CTAHOBUTCSI TPETHUM YYAaCTHHUKOM U JIeNaeT cTaBKy s. Eciu ero craBka nobenur,
TO OH OCTaHETCs C TOBAPOM U 3aIIaTUT caM ce0e UTOTOBYIO LIEHY p ((aKTUYECKU, OpraHUu3aTop
HUYEro He 3aIUIaTUT U OCTaBUT TOBap y ce0sl).

Y4YacTHUKHM ayKI[MOHA 3HAIOT O TAKOM IIOBEJEHUM OpraHU3aTopa U B TOYHOCTH 3HAIOT
3Ha4e€HWe S. MOryT 1M YYaCTHHUKH IIOBBICHTH CBOIO BblFOAY, OTKIOHMBIINCH OT YECTHOM
CTpaTeruu, TO €CTh CAEIAaB CTaBKy b # V.
3anaua 4.

ITo 3ampocy «ABuabusiersl B MOCKBY» B MOWCKOBOHM BblJau€ BBIJEIEHBI TPHU CJIOTA IMOA
pekiamy. BeposiTHOCTH KIMKOB Ha 3TUX cioTax paBHbl 0.6 (ciot #1), 0.5 (cnot #2) u 0.1 (ciot
#3), coorBercTBeHHO. Ha moka3 mo 3tomy 3ampocy MpeTeHIyIOT 4YeThlpe pekiaamonatens. Mx
CTaBKH 3a KJIUK cOOpaHbl B Tabmmu1e 4.

Kanagugart A B C D

CraBka 3a kiuk 40 20 10 5

Tabmuma 4: CraBky KaHIMIATOB 3a KUK B 3amade 4

P acrpeaciii CJIOThI C TIOMOLIBIO aYKIITMOHA VCG u nocunrait KaKyIo IICHY 3aIlJIaTUT KaXKIbIN
pPeKIaMOJaTeIb. B peIICHUN I'IOI[pOGHO pacnuui BCC pacuCThI.

3anaua S.
ITo 3ampocy «ABuabumneTsl B KpacHOSIpck» B MOMCKOBOW BBIJIa4€ BBIICIEHBI IBa CJIOTA MO

pekiamy. BeposiTHOCTH KIIMKOB Ha 3THX ciioTax paBHbI 0.4 (cinot #1) u 0.3 (ciot #2). Ha nokas
10 TOMY 3aIpoCy MPETEHAYIOT YeThIpe pekiaamoaaTesns. VX ctaBku coOpaHsl B TabmauIe 5.

Kangugart A B C D

CraBka 3a kiiuk 40 30 10 1

Taomuma 5: CtaBky KaHIUIATOB 3a KJIMK B 3a1a4e 5
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A. Pacnpenenu cinotsl ¢ moMotisio aykimona VCG u mocunTail Kakyro IeHy 3ariaTuT
KaKJIbII pEKJIaMO/IATEb.

B. [lonckoBas cuctema peraeT BbIACIUTD [10 ’TOMY 3alpoCy €11 OJMH PEKJIAMHBIH CIIOT.
BeposTHOCTB KiIMKa 10 HOBOMY CJIOTY paBHa 0.2, a ero NosIBJICHUE HE BIMAET Ha ABA JPYIHX
cinota. Pacnipenenu ciotsl ¢ nomouipto aykiuoHa VCG M nocuurtail Kakyro LIEHY 3aIlIaTuT
Ka)KJIbII pEKJIaMO1aTeNb.

B. Uemy paBeH 10X01 TOMCKOBOMW cucTeMbl B ciaydae A u b? bpuio niu pereHue BoIAEIUTh
TPETU CIIOT BEPHBIM?

HcciienoBanue ayKumoHa BTOPOid IeHbI
B aT0i1 3a1a4e ThI TOKaXeIIb KJII0UEBOE CBOMCTBO ayKLOHA BTOPOM LIEHBI.
3amaua 6.

Jlokaxku, 4YTO B ayKIIMOHE BTOPOI LIEHbl ONTHUMAaJIbHAS CTPATETUs JUIsl KaXK/10I0 yYaCTHUKA —
ObITh yecTHBIM. He3aBucumo ot Toro, kak cedsi BeAyT Apyrue YYacTHUKH, YHaCTHUKY / BBITOJHO
JienaTh CTaBKY, paBHYIO [IEHHOCTH, KOTOPYIO TOBAp UMEET ISl HETO: bj = Vi.

A. Jlokaxku, 4TO y4aCTHHK i HE MOYKET YBEIUYUTh CBOIO BBITO/Y 3a CUET BbIOOpa cTaBKU D 'i > vi.
B. Jlokaku, 9TO y4aCTHHUK i HE MOXET YBEIMYHThH CBOIO BBIFOJIY 3a CUET BBIOOpA CTaBKU D’ < Vi.

n oAcKaska. O6paTI/I BHHMMAaHHUEC, 4YTO BLI60p CTaBKM BJMACT HaA TO, HO6CIII/IJ'I JI1 Yy4aCTHHK B

ayKIIMOHE WJIM HET, HO HE BIUSET HA pa3Mep OIUIATHI B cliydae MOOe/Ibl.

3ananus AJs MPOMEKYTOYHOM aTTeCTAIUM MO IMCUMILINHE (MOTYJIIO0)

Ne i/ 3aganne OTBeT Komnerenmus

1. ComnocraBs MeTOBI (cleBa) U GYHKIHA, KOTOPBIE 3TH METOBI 'ABb OIlK-1
BBITIOJIHSFOT B TIOUCKOBOU CHCTEME (CTIpaBa).

OTRBeT 3anuIImuTe B MOCeA0BaTeIbHOCTH OYKB, ipuMep: [ BAB (6e3
MPOOEIIOB ¥ 3HAKOB MPETMHAHMS, OOIBIINMHU OYKBaMH)

A. Anroputrmsl 06xonel | 1. Pactipenenenue pexiiaMHbIX
rpacdoB CJIOTOB

b. Anroputmsl napcunra | 2. [JoctpoeHue KapThl MHTEpHETA

B. Anroputmsl 3. OueHka peneBaHTHOCTH
MAaIIUHHOTO 00y4eHHS CTPaHMLIBI AJIS 3a1poca
T. %yKL{I/IOHH 4. Onucanue KOHTEHTa CTPAHUILIbI
2. [IycTh B ayKIMOHE MEPBOI LIEHBI Pa3bITPHIBAETCA TOBAP, KOTOPBIH B OIIK-1

peAcTaBisieT il yaacTHrKa Jloransaa meHHocTs V. Kakyro cTaBky
JIOJDKEH ienaTh JloHamnb, eciii OH BeAeT ce0s panroHaIbLHO?

A. CraBka paBHa V

b. CraBka Beiiie V

B. CraBka Hixe V

3. JU1st KaKJ0ro ayKIMOHA CIIeBa BHIOEPH SKBUBAJICHTHBIN ayKIIMOH BA/Ga YK-1
crpasa.

OTBeT 3anuIly B MOCIIC0BATEIBLHOCTH OYKB, pumep: Ab (0e3
po0eJIOB ¥ 3HAKOB MPENUHAHUS, OOJIBIIMMH OYKBAMH)

A. AyKUIHOH TIEpBON LIEHBI 1. bpuranckuit aykimon (1eHa
HaumHaeTcs ¢ 0 ¥ TOBBITIIACTCS)

b. AykuuoH BTOpO# LIEHBI 2. Tonnanackuit ayKIIMoH
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(TIeHa HAYMHACTCS C °© U
MTOHMKACTCS )

A

4, BeiOepu BepHbIe yTBepkaeHust 0 Mmetoae PageRank bB/6B YVK-1
A. Basic PageRank maxonut HeHysieBbIe aBTOPUTETHOCTH CTPAHMIT TS
moboro rpada;

b. Eciu B rpade ecth BepmHa 0e3 UCXOAAIIUX CChIIIOK, TO UTOTOBEIC
ABTOPUTETHOCTH MOTYT TIOJTYYUTHCS HYJIEBBIMU;

B. 3amava mo moucky aBTOPUTETHOCTEW CTpPAHUI] CBOAWTCS K 3a/ade

MOKCKa COOCTBEHHOTO BEKTOPA OTPENIEICHHON MaTPHUIIHI.

5. Bo3sMeM 4 HHTEpHET CTpaHUIIbI, KaKIas U3 KOTOPBIX HMEET IO OJTHOM 12 IIK-1
CCBUIKE Ha KaXAYI0 U3 TpeX APYrux crpanul. CKOIbKO Bcero pedep
OyzeT B HanpaBJIeHHOM Tpade, KOTOPBII OTpaskaeT CTPYKTYpY
WHTEpHETA.

B kauecTBe oTBeTa BBeAM OAHO Lenoe uucio. [Ipumep oTeera: 3

6. PaccmoTpum rpad, nzoOpaxxeHHBIN Ha pUCyHKe Hike. Uemy paBHa 7 IK-1
CyMMa 3JIEMEHTOB MaTpPHUIbl CMEKHOCTH 3TOro rpada?

&
\GA\Q

B kauectBe oTBeTa BBCAMU OJHO IECJIOC YUCIIO. HpHMep oTBeTa: 3

7. PaccmoTpum rpad, nzoOpaxxeHHbIN Ha pUCyHKe HIke. Uemy paBHa 0,33/0.33 IK-1
ABTOPUTETHOCTH CTPAHHUIIBI A TIOCIIE TIEPBON MTEPALIMHU T'OJIOCOBAHHS
merona Basic PageRank?

OO
A

Oxpyriin OTBET A0 ABYX 3HAKOB Iocie 3ansaToi. [Ipumep oreera: 0,67
KommenTapwmii:

— ©OeckoneuHas 1poos 0,222222 oxpyrasercs no 0,22
OeckoneuHas qpoob 0,555555 oxpyrasercs g0 0,56

8. Paccmotpum rpad, cocrosiniuii u3 =10 BepinH, B KOTOPOM U3 10 OIIK-1
Ka)X/I01 BEPILIMHBI €CTh PeOpO B XOTS OBl OAHY APYTYIO BEPLIUHY.
YemMy paBHa CyMMa aBTOPUTETHOCTEH CTpaHMIL TIOCJIE TIEPBOTO payHaa
rosiocoBanust Basic PageRank?

B kauecTBe oTBeTa BBEIM OJTHO IIeioe Yrcio. Eciu B oTBeTe noydaercs

HE 11eJI0€ YUCJI0, OKPYIJIM ero Ao uenoro. [IpuMep oTeera: 5

9. B aykmnuoHe mepBOi IEHBI pa3bITPHIBACTCS OAMH TOBAP M YIACTBYIOT 8 12 OIIK-1
KaHUAAaTOB. VX cTaBKM coOpaHbl B TAOIHIIC HUXKE.
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Kaggmpar A B C D E F G H
CTABKA 10 8 12 7 9 2 8 0

Kakyro cromMocTs 3ammaTut moOeAnTenb ayKInoHa?
B kadecTBe oTBeTa BBeAM OJIHO Ienoe uncio. [Ipumep orera: 5

10.

Mo 3anpocy «Otapix B Coun» B MOMCKOBOW BBIJIAY€ BHIICICHBI TPU
CJIOTa MO pekyiaMy. BeposSTHOCTH KIIMKOB Ha 3THX cJlioTax paBHBI 0,7
(cmot #1), 0,4 (cot #2) m 0,1 (cnot #3), cooTBeTcTBeHHO. Ha mmokas mo
3TOMY 3alpocy MPETEHIYIOT YeThIpe PeKIaMOAaTes.

KAHOAUOAT A B CcC D

CTABKA 3A KJIMK 40 20 10 5

Uemy paBHa IIEHHOCTH I1I0Ka3a Ha BTOPOM CJIOTE IS peKJIaMoaTens
B?
B kadecTBe oTBeTa BBeAM OJIHO Ieaoe uncio. [Ipumep orBera: 5

[K-1
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