MuHucTepeTBO HayKH 1 BhICIIET0 oOpasoBanus Poccuiickoil desepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIY YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpHKHaﬂHOﬁ MaT€MaTUuKN U KOMIIBIOTCPHBIX HAYK

YTBEPXJIEHO: 2
Hupexrop
A.B. 3aM$ITLI/I//7ﬁ\

OueHo4HbIe MaTepUaIbl MO AUCIUIUIMHE
Metononorus, METOAbI UCCIICIOBAHMS U aHAJIU3 COLIMAIIBHBIX JIAHHBIX
10 HAIIPABJICHUIO TOATOTOBKHU
02.04.02 dyngamenTajJbHast HHPopMATHKA U MH(OPMALMOHHBIE TEXHOJIOTHH

Hanpasnennocts (poduiib) HOATOTOBKHU:
MartemaTuka 0ecripoOBOJIHbIX ceTell CBSI3M M HHTEPHETA Bellei

dopma 00ydeHus
Ounas

Kpanudukarms
Maructp

I'on npuema
2025

COI'TACOBAHO:
Pyxosonutens Ol
C.I1. Mouceepa 7“C-

[Ipencenarens YMK
C.II. Cymenko

Tomck — 2025



1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

[enbro 0OCBOEHUS AUCUUILINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-1 Cnocoben HaxoauTh, (GOPMYNIHPOBATH W peIIaTh aKTyaJbHbIE MPOOIEMbI
MPUKIATHON MaTeMaTHKH, QyHIaMEHTaTIbHON HHOOPMATUKH U MH(OPMALIMOHHBIX TEXHOJIOTHIA.

OIIK-3 CnocobeH TPOBOAWUTH aHAIM3 MAaTEMAaTHYECKUX MOJENeH, CO3/aBaTh
WHHOBAIIMOHHBIE METOJbl PELICHUS MPUKIAIHBIX 3a/1ad NMPOoPEecCUOHAIBHON AEATEIbHOCTH B
o0acti MHQOPMATHKU U MATEMAaTHUECKOTO MOJICITUPOBAHUSI.

OIIK-4 CnocobeH onTUMalbHBIM  00pa3oM KOMOWHHUpPOBATh  CYIIECTBYIOIIHE
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMM JJIS  pelieHus 3aaad B oOjactu
npoecCuoHaNBHOM NESTEIbHOCTH C yu4eTOM TpeOoBaHUI HHPOPMAIIMOHHOM 0€30IaCHOCTH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK-1.1 Anamm3upyeT 1npoOieMbl B 00NacTd MPUKIAJHON  MaTeMaTHKH,
dbyH1aMeHTaNnbHON HHPOPMATUKU U UH(POPMAIIMOHHBIX TEXHOJIOTUN

NOIIK-1.3 Pemaer akTyanbHbIe Tpo0OIeMbl IPUKIAIHOW MaTEMAaTHKH, yHIaMEHTAIbHON
uH(pOPMaTUKU U UHPOPMAITMOHHBIX TEXHOIOTHIA

NOIIK-3.1 ITpoBoaUT aHAIN3 MAaTEMAaTUYECKUX MOJIETIEH U CUCTEM

NOIIK-3.2 [IpumeHsieT MaTeMaTH4YeCKHEe MOJENH, METOIbl U PEIICHUS MPUKIAJTHBIX
3a/1a4 MPoPEeCCHOHATILHON A TEIHbHOCTH

NOIIK-4.1 Amnanu3upyeT 3amaddl Opo(ecCHOHANBHOM AeATEIbHOCTH CpelCTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTUI

2. OueHo4YHble MaTePUAJIbI TEKYILEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHHUSA

DNEeMEHTHI TEKYIIETO KOHTPOJIS:
— mabopaTopHbie padOTHI;
— 3a4er.

3aganus s Jadoparopusix padot (MOIIK-3.1, MOIIK-3.2, UOIIK-4.1)

1. TpeOyercs HamucaTh CKpUNT Ha A3blke Python c¢ peanusanueit anropurma [leitkcTpbl
Ui 3ajaHHoro rpada. I'pad 3agaéres mMaTpuieil CMEXHOCTH MM CIIUCKOM CMEXHBIX BEPIIMH.
ANTOPUTM JO0JDKEH HaXOAUTh KpaTYallIie My TH OT MTPOU3BOJILHON HAYAJIbHOW BEPIIMHEI IO BCEX
octanbHbIX. {7151 mpeacTaBneHus rpadoB pazpeniaeTcsi HCIoIb30BaTh CTOPOHHKE OMOIMOTEKH, HO
HE pa3pelaeTcss HCIOIb30BaTh pealu3aluio anroputMma JIeHKCTpsl B COCTaBe CTOPOHHHUX
OUOINOTEK.

2. C wucnonb3oBanuem Oudbmmorekun NetworkX TpeOyercss Hamucarb CKpPUOT IS
BBIYUCIICHUS] MEpbl LEHTPAIBHOCTH B COOCTBEHHBIX BEKTOpax Uil HEKOTOporo rpada.
[IpenomaBarenem OyaeT MpenoCTaBIeHA HEKOTOpash XapaKTepUCTHKAa Mep IEHTPAIbHOCTH
BEpIINH HECJIO0XKHOro rpada, u Tpedyercs nonodpars (BpyyHyr0, HE HY’>KHO aBTOMaTH3UpPOBATh)
UCXONHBIN Tpad, B KOTOPOW MEPHI IEHTPATHHOCTH YIOBJIECTBOPSIIOT 33JAHHBIM XapaKTEPUCTUKAM.

4. C wucnonb3oBanuem Oubmmoreku NetworkX TpeOyercs HamucaTb CKpUNOT ISt
rerepanuu rpada B Moaenu Dpacma-PeHbn ¢ 3aanHbIMU XapakTepucTukaMu. [IpenogaBarenem
OyAyT nMaHbl 3HAYEHUs KOJUYECTBA BEPIIMH U BEPOATHOCTh MOSABIEHMS CIydaifHOro pedpa.
TpelOyeTcs BBIYUCIUTD B TIPOTPaMMe CPEHIOK0 CTETIEHb BEPIIMHBI U CPABHUTH €€ CO 3HAYCHHEM
CpeIHEel CTeTeH! BepIINHBI, OTYYeHHON 1o (hopMyJie U3 MaTepuaa JIEKIUH.

Kpurepun ornieHnBaHus:
3auér 3a nabopaTopHyl0 pabOTy CTaBUTCS, €CiOM MporpaMma (YHKIMOHUPYET B

COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I, H aBTOp CIIOCOOCH MOSICHUTH HAITMCAHHBIN KoI.

3. OneHo4YHbIe MaTepHaIbl HTOTOBOr0 KOHTPOJISI U KPUTEPHH OLCHUBAHUS



DK3aMEHAIIMOHHBIN OMJIET COCTOMT U3 TPEX YCTHBIX BOIIPOCOB, HEOOXOAUMO J1aTh HA HUX
pa3BEPHYTHIN OTBET.

[Tepeuens Teopernueckux BorpocoB (MOIIK-1.1, MOIIK-1.3):

1. IloHsTHE CETU U LIETN CETEBOTO aHAJIN3a, OCHOBHbIE TEPMHUHBI U TPAH3UTUBHOCTb.

2. [lonsTus xo3puirienTa KacTeprus3aluy U IPOMeKyTOUYHOCTH.

3. IloHsiTHSI MEpBI LIEHTPAIBLHOCTU U CTETIEHU CBA3aHHOCTH, LIEHTPAJIBHOCTD B
COOCTBEHHBIX BEKTOpaX.

4. LHentpansHocTs o Kaiy u anroputm PageRank.

5. Hyperlink Induced Topic Search u mepa 6auzoctu.

6. Mnest MoenupoBaHus U POJb BEPOSITHOCTHBIX PACIpeleIeHUI, CTEIIEHHOE
pacrpeziesieHue, ero CBOMCTBA M BHIYHCICHUE KITIOUYEBBIX 1apPaMETPOB.

7. Monens Dpaénra-Pensu u Gpa3oBbIid IEPEXo/I.

8. Moaenp Yorrca-Crtporarna u 6J109Hast MOJICTIb.

9. KauecTBeHHass M KOJMYECTBEHHAs aCCOPTATUBHOCTb CETEH, CETeBask MOJYJIIPHOCTb,
MOHSTHE CTPYKTYPHOT'O MOJ00US U CIIOCOOBI €T0 OIICHKH.

10. Brigenenne cooOmiecTs, nepapxuyeckast KIacTepHu3alisi, HCII0Ib30BaHUEe
WH(OPMALIMOHHON SHTPOIUHU JJIs OLICHKH KJIacTepHu3au u anroput™ Infomap.

11. Mogens Ilpaiica, monens bapabamin-Anb0epTH 1 MOIETb KOMMPOBAHUS.

12. TlocTpoeHune TpaHCIOPTHON CeTH U 000CHOBaHNE KOHPUTYPALIUU «3BE3/1a».

13. IloHATHA MEPKOJIALMU U TUTAaHTCKOTO MEPKAJSUOHHOIO KjacTepa, yCTOMYUBOCTh K
aTakaM M KacKaJHble OTKAa3bl.

14. KondurypauroHHast MOAEb U €€ XapaKTEPUCTUKHU.

Kpurepun onenuBanus:
3a4eT BBICTABIIAETCS, €CIIM ClIaHbl Ja0OpaTOpHbIE pabOThI, HA BCE TEOPETUUYECKHUE BOIIPOCHI
JIaHbI IPABWIbHBIEC PA3BEPHYTHIE OTBETHI.

4. OneHo4YHbIe MAaTEPHAJIBI A1l IPOBEPKHU OCTATOYHBIX 3HAHUH (cHOPMHUPOBAHHOCTH
KOMIIeTeHIHii)

Teopernueckue Bonpocs! (MOIIK-1.1, MOTIK-1.3):

1. IloHsATHE CETH U IeTTU CETEBOTO aHAJTN3a, OCHOBHBIC TEPMUHBI i TPAH3UTUBHOCTH.

2. [ToHsATHS MepBI LIEHTPATILHOCTH U CTETIEHHU CBSA3aHHOCTH, LIEHTPAJIbHOCTD B
COOCTBEHHBIX BEKTOpaX.

3. Hyperlink Induced Topic Search u mepa 0auszoctu.

4. TloHATHS TEPKOJSIMYA M THTAaHTCKOTO TMEPKATSIIHOHHOTO KJIacTepa, YCTOMUMBOCTH K
aTakaM U KacKaJHbIe OTKa3bl.

Nudopmanus o paspadoTunkax

[ToxxumaeB Muxaun CepreeBud, KaH[[. TEXH. HayK, IOIEHT Kadeapbl TEOPETHUECKUX OCHOB
UH(POPMATUKH.



