MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepannn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

I/IHCTI/ITyT HpHKJIElHHOfI MAaTCMAaTUKN U KOMIIBIOTCPHBIX HAYK

VTBEPJIEHO:

Jupextop
A. B. 3amsarun

A

Pabouas nporpamma IuCIUTUIMHBI
MeTonos10rusi, METOAbI HCCIAEAOBAHUS U AHAJIN3 COUATBHBIX JaAHHBIX
10 HAIMpPaBJICHUIO MOATOTOBKH
02.04.02 dynpameHTaJIbHasA HHPOpMATHKA U MH(POPMALMOHHBbIE TEXHOJIOTHH

HamnpaBnenHocTs (pouiib) HOATOTOBKH:
MartemaTuka 6eClIPOBOIHBIX CeTeil CBSI3U U MHTEPHETA Bellei

®opma o0yueHus
Ounas

Kpanuduxanms
Maructp

I'on npuema
2025

COT'JIACOBAHO:
PyxoBonurens Ol £ -
C.I1. Moucees;

P

[Ipencenarens YMK
C.II. Cymenko

Tomck — 2025



1. Ileas U mu1aHUpYeMble Pe3yJIbTATHI 0CBOEHHS THCIUIIIUHBI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-1 CnocobeH HaxoauTh, (GOPMYJIHpPOBATH W peIIaTh AaKTyaJdbHbIE MPOOJIEMBI
MPHUKIIATHOW MaTeMaTHKH, QyHIaMEHTATbHON HHOOPMATUKY U WH(OPMAITMOHHBIX TEXHOJIOTHIA.

OIIK-3 CnocobeH TPOBOAUTH aHAJIM3 MaTEMaTUYeCKHX MOJCJICH, CO3/1aBaTh
MHHOBAI[MOHHBIE METOJbI PEHICHUs] MPHUKIATHBIX 3a7ad Npo(hecCHOHAIBHON IesITeNbHOCTH B
obnactu HH()OPMATUKH U MATEMATUYECKOTO MOJICTUPOBAHUSI.

OIIK-4 CmoocobeH ONTUMAIBHBEIM  00pa3oM  KOMOWHUPOBATH  CYIICCTBYIOIIUE
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE ~ TE€XHOJOTMHM JJs  pelieHus 3agad B 00JIacTU
npodeCCHOHATBLHOM IEATENFHOCTH C yU4eTOM TpeOoBaHUN HHPOPMALMOHHON OE30MaCHOCTH.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK-1.1 Avnamu3upyer mnpoOiieMbl B  00JacTH  MPUKIAJHONH  MaTEMAaTHKH,
byHIamMeHTanbHOM HHPOPMATUKU U HH(OPMAIIMOHHBIX TEXHOJIOTHMA

HOIIK-1.3 Pemraer aktyanabHbIe TPOOIEMbI TPUKIIATHON MaTeMaTUKH, (PyHIaMEHTaIbHOM
WH(OPMATUKHA U MHPOPMAITMOHHBIX TEXHOIOTHIA

HOIIK-3.1 [IpoBoauT aHaIU3 MaTeMaTUYECKUX MOJICNIEH U CUCTEM

NOIIK-3.2 [IpumeHsieT MaTeMaTH4YE€CKHE MOJENN, METO/bl Ul PEIICHUs MPUKIAJIHbIX
3aja4 podeccuoHalbHOM e TEeNbHOCTH

NOIIK-4.1 Amnamu3upyer 3azaud Opo(ecCUOHATBHOM JIEATEIbHOCTU CpEICTBaMU
WH(OPMALIMOHHBIX TEXHOJIOTHI

2. 3aga4M 0CBOEHHSA JUCHHMILINHBI

— Bripabotath yMeHHE BBIYHCIATH YHCICHHBIE M CTPYKTYPHBIE XapaKTEPUCTUKHU
Ha0II0]aEMBIX CETEH.

— BripaboTath yMeHUE BBHIYHMCISATH AHATUTHUYECKHE XapaKTEPUCTUKH B MAaTEMAaTUYECKUX
MOJICIISIX CETEH.

— IloHATh CHUIIBHEIE U C1a0bIE CTOPOHBI MATCMATHYCCKOI'O aHAJIU3a OECKOHEYHBIX CETEH.

3. MecTo AUCHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/lucturuimael (Mogynn).

JlucuuniamHa OTHOCHUTCS K 4YacTH o0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU OOpa30BaTeNbHBIX OTHOIICHHM, TMpeuiaraeTcs oOydalomuMcs Ha BbIOOD.
JucnuriauHa BXOIUT B MOyJIb BBe/ieHHE B MHTEIUIEKTYaIbHBIN aHAIN3 OOJBIITUX JTAHHBIX.

4. Cemectp(b1) ocBOcHHS U (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AUCHHUILINHE

[IepBe1it cemecTp, 3a4er

5. Bxognble TpOﬁOBaHI/Iﬂ AJIA 0OCBOCHUA NUCHUIIJIMHBI

Jlj1g ycTIelHOro OCBOEHMSI TUCHUIUIMHBI TPEOYIOTCS 3HAHUS MaTeMaTHUeCKOro aHalln3a,
JMHEWHOU anreOpbl, OCHOB TEOPUHU BEPOSTHOCTH, si3blka Python. copmupoBanHsbie B X071€
OCBOCHMS 00Pa30BaTENIBHBIX IPOrPaMM MPEALIECTBYIOIIEr0 YPOBHS 00pa30BaHMsL.

6. S3bIk peanu3zanuu

Pycckuit

7. O0beM TUCHUIITHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-JeKkuuu: 16 4.
-aboparopusie: 16 4.



O0BeM caMoCTOATENbHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHbBIM IIAHOM.

8. Conepxxanue TMCUUIIMHBI, CTPYKTYPHUPOBAHHOE 110 TEMaM

Tema 1. OCHOBHBIE IOHATHS U XapaKTEPUCTUKHU.

[ToHsATHE CETH U LIeNIN CETEBOro aHAIN3A.

OCHOBHBIE TEPMUHBI U IOHATHE TPAH3UTUBHOCTH.

ITonsatus ko3¢ dunuenTa KnacTepuzaluy U IpOMeKyTOUHOCTH.
Nnes cereBOro MOAENMpOBaHMUSL.

Tema 2. Mepsbl HEHTPaJIbHOCTH.

Mephbl HEHTPaJIbHOCTHU U CTETIEHb CBSI3aHHOCTH.
LleHTpasibHOCTH B COOCTBEHHBIX BEKTOPAX.
HentpansHocTh Mo Kamy n PageRank.

Hyperlink Induced Topic Search u mepa 6mu3octu.

Tema 3. CeTeBble MATEMATUUYCCKIE MOJICIIH.

Nnes MoaenmupoBaHus U POJIb BEPOSTHOCTHBIX pacTpe/IeICHUH.

CrenenHoe pacnpeneyeHne, €ro CBOMCTBA U BHIYMCIICHUE KITIOUYEBBIX ITapaMeTPOB.
Mopenb Dpnéma-Penbu u (ha30BbIid Mepexo/.

Mopenb Yorrca-Ctporana u 6;104Hasi MOJEIb.

Tema 4. CTpyKTypHbIE XapaKTEpUCTUKU CETEH.

KayecTBeHHast 1 KOJIMYECTBEHHAs: aCCOPTaTUBHOCTh CETEH, ceTeBas MOLYISIPHOCTb.

[ToHsiTHE CTPYKTYPHOIO I0J100MS U CLIOCOOBI €T0 OLEHKH.

Berienenune coo01iecTB 1 nepapxudeckas KiacTepu3aus.

Hcnonp3oBanne nHOOPMAIIMOHHON SHTPOINH IS OLIEHKU KIACTEPU3ALUHN U AIITOPHTM
Infomap.

Tema 5. Mozaenu noCcTpOoeHUs CeTe U NEPKOIALIMSL.

Mopnens Ilpaiica, Mmoaens bapabamm-Anp0epTy U MOJENb KOTUPOBAHHUS.
[TocTpoeHue TpaHCIIOPTHOI ceTH U 000CHOBAaHUE KOHPHUTYPAIIUU «3BE3/Ia.
[ToHsTHSA EPKOJISIMU ¥ TUTAHTCKOTO MEPKASIIUOHHOTO KJIacTepa.

VY CTOMYMBOCTE K aTakaM M KacKaJHbIC OTKa3bl.

Tema 6. Kondurypaunonsas Moaens.

[Topsanox popmMupoBanus KOH(GUTYpPALIMOHHOW MOJIETH.

[Topsiok BeIUMCIEHHS JOTIM KpAaTHBIX PEOEp.

®da30BbIl IEPEXO/, MEPKOJISIINS U aTaka B KOH(DUTYPAIIMOHHON MOJIEIIH.

9. Tekymuii KOHTPOJIb MO0 TUCHUIINHE

TCKYHII/Iﬁ KOHTPOJIb 110 AJUCHUILUIMHE IIPOBOAWUTCA IIYTEM IIPOBCPKU BBIIIOJTHCHUA
MPAKTHYECKUX paboT, U pukcupyercs B popMe KOHTPOIHHONW TOUYKH HE MEHEe OJHOIrO pasza B
ceMecTp.

OneHouHble MaTepuanbl TEKYIIEr0 KOHTPOIs pa3MelieHbl Ha caiite TI'Y B paszmene
«udopmarnus 06 o6pazoBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUsI U KPUTEPUH OLCHUBAHUS NIPOMEKYTOYHOM aTTeCTalluu

3adeT B IEPBOM CEMECTPE MPOBOAMUTCS B YCTHOM opMe 1Mo Omieram. DK3aMeHaInOHHBII
OueT cocTouT U3 Tpex yactei. [IpogomkuTenbHOCTh 3a4era | yac.



OueHoYHbIE MaTepHaibl IS IPOBEACHUS MMPOMEXYTOYHOW aTTecTallMy pa3MEIleHbl Ha
caiire TI'Y B pasgmene «Mudpopmaums o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHUYECKOE 00ecTIeueHne

a) DJIEKTPOHHBIA YUEOHBIM KypC MO JUCIMIUIMHE B 3JIEKTPOHHOM yHUBepcutere «LMS
IDO».

0) OLieHOUHBIE MaTepHalibl TEKYILIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTECTalluH 110
JTUCLUTLIINHE.

12. Ilepeyennb y4eOHOM JuTEPATYPHI U pecypcoB cetu UHTEepHeET

a) OCHOBHas JUTEparypa:

— Anw6epr Jlacio bapa6amm “Network Science”
http://networksciencebook.com

— Mapk Heroman “Networks” (penakmus 2)
https://disk.yandex.ru/i/Rf371 8xIn4ETQ

0) JIOTIOHUTENbHAS JINTEpaTypa:

— Barypa T. B. IIporpaMMHBIi KOMILJIEKC JUIs aHAJIM3a JaHHBIX U3 COIMANBHBIX cerei / T.
B. barypa, ®. A. Myp3uHn, A.B. [Ipockypsikos // [Iporpammubie TPOAYKTHI U cUCcTEeMBI. - 2015. -
Ne 4. - C. 188-197. - URL:
https://www.researchgate.net/publication/287972051 Programmnyj kompleks dla_analiza_dan
nyh iz_socialnyh_setej

— Tonkux JI. U. Pa3zpaborka nHpOpMALIMOHHON paclpeleleHHON CHCTEMBbI MOIYy4YEeHUS
JAHHBIX, TOCTPOCHHS M aHAIM3a COMaNbHBIX TpadoB u3 cetn Bronrakre / JI. WM. Tonkux, B. I
KOpacos // Undopmanus u 6e3omacHocts. - 2015. - T. 18, Ne 4. - C. 488-495. - URL:
https://elibrary.ru/download/elibrary 24957221 31976449.pdf

— YecunokoB B. O. IIporpammuoe obecrnieuenue cOopa u aHanuza rpadoB Ommkaiiero
OKpYXEHHSI M3 OHJIAHOBBIX coluanbHbiX cerell / B. O. YecHokoB // MammHocTpoeHue u
KOMIIBIOTEpHBIE  TexHojormu. - 2018. - Ne 8 - C. 3444 - URL:
https://elibrary.ru/download/elibrary 36481897 39578988.pdf

B) pecypchl cetu HTepHeT:
— O6mepoccuiickas Cetb Koncynprantllmoc CrpaBouyHas mpaBoBas —cCHUCTEMA.
http://www.consultant.ru

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxirouaet npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— Python, 6ubnuotexa NetworkX, cpena paspadotku Pycharm.

— yOJIMYHO JOCTyIHBIE 00saunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIC CIIPpaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJor Hayunoi O6ubamorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/



http://networksciencebook.com/
https://disk.yandex.ru/i/Rf371_8xIn4ETQ
https://www.researchgate.net/publication/287972051_Programmnyj_kompleks_dla_analiza_dannyh_iz_socialnyh_setej
https://www.researchgate.net/publication/287972051_Programmnyj_kompleks_dla_analiza_dannyh_iz_socialnyh_setej
https://elibrary.ru/download/elibrary_24957221_31976449.pdf
https://elibrary.ru/download/elibrary_36481897_39578988.pdf
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC KoncynbsTanT cTynenrta — http://www.studentlibrary.ru/
— OO6pa3oBatenpHas miardopma FOpaidt — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/

B) nnpoeccruoHanbHble 0a3bl JAHHBIX (NPU HAAUYUL):

— YuauBepcuterckas nHhopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass nH(popManMoHHO-cTatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepunabHO-TeXHHYeCKOe o0ecrevyeHne

Aynuropuu i IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Ayautopuu Uil TNPOBEACHUS 3aHATHI CEMHHAPCKOTO THUIA, WHIUBUAYaIbHBIX U
IPYIIIOBBIX KOHCYJIBTAlMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[Tomemienust Iss cCaMOCTOSITENILHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOPMALMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmanus o pazpadoTyukax

[MoxxunaeB Muxaun CepreeBud, KaH[I. TEXH. HAYK, JIOIECHT KadeIpbl TCOPETHICSCKUX OCHOB
UH(pOpPMATUKH.
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