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AHHOTANMA

Kypc «CtpykTypHBIY aHAIH3 ¥ BU3yallu3alys CeTei» BBOAUT CTYJACHTOB B HOBYIO U aKTUBHO Pa3BUBAIOIIYIOCS
MEXKIUCIUILTHHAPHYIO0 00J1acTh HAYK O CETEeBBIX CTPYKTypax. HaumHas ¢ ucclenoBaHuil cONMaIbHBIX ceTeit
COIMOJIOTaMH, JaHHOE HalpaBJeHHE IMPHUBIICKIO BHUMAaHHE (DM3WKOB, YUEHBIX B OOJIACTH KOMITBIOTEPHBIX
HAyK, DKOHOMHKCTOB, BBIUYUCIUTEIBHBIX OWOJOTOB, JIMHTBHCTOB W JIPYTHX, H CTJIO IO-HACTOSIIEMY
MEXIUCIHUILUTMHAPHONW 001acThi0 m3ydeHus. HecMoTps Ha pa3HOOOpas3we MpoIecCoB, KOTOPBIE 00pa3yroT
CETH, a TaKXKe OOBEKTHI M OTHOIICHHUS, KOTOPBIE CIYXKaT y3J1aMu U peOpaMu B 3THX CETSX, BCE CETH 00JIaatoT
OOIMMHU CTAaTHCTUYECKUMH W CTPYKTYPHBIMH CBOWCTBAMHU. B3auMmojeicTBhe MEXIy TOPSIKOM U
0eCIIOPSIJIKOM CO3/Ia€T CIIOKHBIC CETEBBIE CTPYKTYPBI, KOTOPBIE HAXOJSATCS B IICHTPE BHUMAHUS MCCIICIOBaHUSI.
B xome kypca MBI paccCMOTPUM METOJbI CTAaTUCTUYECKOTO M CTPYKTYPHOIO aHaiau3a CeTeil, Moaenu
(OpMHUpOBaHUST W DBOIIOLMU CETH, W Pa3BHTHs IpolieccoB B ceTH. Ocoboe BHMMaHWE OylIeT yAeJIeHO
MNPAKTUYECKOMY aHalM3y W BU3yaIH3alUU PEalIbHBIX CETEH C HCIOIb30BAHHEM AOCTYIHBIX IPOrPaMMHBIX
CPE/CTB, M COBPEMEHHBIX S3BIKOB U OMOIMOTEK IPOTPAaMMHUPOBAHUSL.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

- O3HAaKOMJICHHWE Y4YalluXcsi C HOBOM OBICTPO pa3BUBAIOLICHcs O0ONACTbIO CETEBBIX HAyK U
MIPENOCTABIEHNE MPAKTUYECKOTO OMBITA B aHAJIM3E CETEBBIX TAHHBIX PEATIBHOTO MHpA.

3agauM AUCUMIIHHBI
- IpHOOpETeHNE CTYJCHTaM1 HaBBIKOB aJITOPUTMUYECKOTO aHAIN3a CETeBBIX rpadoB.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AESATEeIbHOCTH M ITAHHUPOBATh MOCJIEIOBATEILHOCTD LIaroB
s JAOCTIDKCHUS JaHHOTrO  pesynbrarta. Dopmupyer
WiaH-TpaduK peanu3alyd IPOEKTa B LEIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOTO LKA

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH padboTy
YYaCTHUKOB IMpOEKTa, o0ecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTallbHbIC
HAyYHbIC 3HAHUS ¥ HOBBIC HAyYHBIC TPUHIMITBI U METOJBI
WCCIIeZIOBAHUM B 001aCTH MHPOPMATHKH M BEIYMCITUTEIBHOM
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH()OPMATUKU U
BBIUMCIIUTEIBHON TEXHUKN

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
NesITeTbHOCTH




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Criocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
peILeHus MOCTaBICHHON 3aa4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(pOpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIEHOMY POCTY U PYKOBOJCTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

BOCHPUHUMAS couyajbHbIe, 3THUYECKUE,
KOH(ECCHOHAIbHBIE U KYJIbTYPHBIE pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHON
JesITeTbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymectBiaATh  3ddekTuBHOE
yhnpaBieHHe pa3paboTKOH NPOrpaMMHBIX  CPEICTB U
MPOEKTOB

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMICKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BialeeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepudUKaMu Mojene
MpPOrpaMMHOTO OOEeCreyeHuss B CBA3M C [OCTaBICHHOM
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKHWH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHalIu3e OOBbEKTa HAYYHOH U
npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- 3HaTh OCHOBHBIE MTOHATHS U TEPMHUHOJIOTHIO, HCIIOIb3YEMBIE B HAYKE O CETSX;
- 3HaTh OCHOBOIIOJIArarolIve IPUHIUIIBI CETEBOM CTPYKTYPBI M 3BOJIIOLIUY.

YMETb:

- yMeTbh pa3pabaTbIBaTh MaTeMaTHYECKUE MOJIEH CETEBBIX MPOIIECCOB;
- YMETh aHAJIN3UPOBATh CETEBBIE JAHHBIE PEAaJIbHOIO MUpA.




BJIAJIETh:

- BJIaZIETh OCHOBOIIOJIArarolIMMHU IPUHIUIIAMU CETEBOM CTPYKTYpPhI U 3BOJIIOLIUY.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenue B Hayky 0 ceTsix 3 3 5
2 CrieHHO# 3aKOH 3 3 5
3 Monenu GopMupoBaHus ceTeit 3 3 5
4 AHanu3 CTPYKTypbl CETeH, Yy3/10B H 3 3 5
CcBsI3el
5 CooOuiecTBa B ceTAX 3 3 5
6 Huddysus u snuaeMuu B ceTsix 3 3 4
7 Pacnpoctpanenune BnustHUS 3 3 4
8 Wndopmannonnsle Kackaabl 3 3 4
9 Pa3BuTne ceteil n mpeackasanue CBA3eH 3 3 4
10 |Busyanusanus ceteit 3 3 4
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. BeeneHune B HayKy O CETIX

BBCI[GHI/IG B HOBYIO HAyKy O CCTAX. TeOpI/IH CIOXKHBIX ceTeil. OCHOBHEIC CBOMCTBA U MCTPHUKHU CETeH.

IIpumeps! ceTeit.

2. CieHHOH 3aKOH

Pacnipenenenue creneHHoro 3akoHa. Scale-free cern. Pacmpenenenue Ilapero, Hopmanmzarus,
MOMeHTHI. 3akoH 3unda. I'paduk yacror.

3. Monenu ¢popMupoBaHus ceTe

Monens cinyuaitHoro rpada Opaoca-Penn. Pacnpenenenust [Iyaccona u bepuymnu. Pacnipenenenue
creneHell y3moB. Pa3oBbli Epexoll, TUMTAaHTCKUI CBSI3aHHBIA KOMIIOHEHT. [Inamerp u koapduuneHt
knacrepa. Mogens  koHurypanmu.  Moxgens  bapabacu-Annbepra.  [IpeamourutensHOe
MpUKpEIUICHHE. YpaBHEHNUE B HEMIPEPHIBHOM NPHOIMKEHUH. BpeMeHHas HBOIONMS CTENICHEH Y3JI0B.
Pacnipenenenue crenenu ysna. Cpeansis JUIMHA MyTH M KOA(QQUIUMEHT KiacTepuzauuu. Moaenb
Maiioro mupa. Mozpens Watts-Strogats. [lepexon oT peryispHoro kK ciiydaitHomy rpady, H3MEHEHUs
ko3 uIMeHTa KacTepu3aluy U CpeiHel JUTMHBI Ty TH.



4. AHanmu3 CTPYKTYphI CETEM, y3JI0B U CBA3EH

MeTpukn UEHTPalIbHOCTH Y3JIOB, CTENEHHAas LEHTPaJbHOCTh, LEHTPAIBHOCTh ONHM30CTH,
betweenness HEHTPaIbHOCTb, eigenvector IEHTPaIbHOCTb. METpPHKH, OCHOBaHHBIE Ha CTPYKType
rpaga. PageRank, croxactuueckas wmerpuka u Teopema lleppona-®pobenuyca. Hrepauun
MorHocTu. LlenTps! u aBropuretsl. Anroputm HITS. PanroBoe paccrosuue Kengann-Tay. Metpuku
CTPYKTYpHOU 3kBHBasieHTHOCTH. Paccrosinus Exnmmnpa m Xemmunra. Koadduuument xoppensun.
KocunycHoe cxonctsa. AccopraTuBHOE CMelMBaHue U romopminsa. MoayiabHOCTh. CMelBaHue 1o
CTETIEHSM.

5. CooO1iiecTBa B ceTIX

CoobmectBa B cerax. IlnorHocts rpada. Paszmenenme rpada. Ilokazarenn Min-cut, quotent u
normalized cuts. J[MBH3HOHHBIE M arJIOMEpallMOHHBIC anropUTMBL. [loBTOpsIOIIEECs AeneHHe
nononam.  Koppensimmonnast  marpuna.  Kiactepuzanus.  Edge  Betweenness.  Ajroputm
Hrromana-I'mpBuna. CriekTpanbHble METOABI. ANTOPUTM MaKCUMHU3alUKd MomyiabHocTH (Newman).
ANMPOKCUMALIMOHHbIE aJrOPUTMBL. PaHIOMH3MpPOBAaHHBI MUHUMAIBHBIA pa3pe3 (aJroputMm
Kapreca). BeposTHOCTP HaxOXAEHHS MUHHMMAJIBHOTO pa3pe3a. MHOroypoBHEBas Iapajurma.
MHOroypoBHEBBI aNropuT™M it rpadoB co CTeNeHHBIM 3akoHOM. JlokanbHas KiacTepu3alusl.
[MpoBogumocts. Anroputmsl Nibble. Graph motiffs, k-cores, mepenuce nuan u Tpuas.

6. Iuddy3ust u snuIeMIH B CETIX

Omnueckas auddysus. YpaBuenue muddysun. Juddysus B cersx. JIuckpeTHbI orepaTop
Jlannaca, marpuna Jlammaca. Pemenne ypasuenus nuddysun. Coaydaiineie OayxnaHusi no rpady.
Omunemndeckue wMoaenu  SI, SIS, SIR. Pemenwe nuddepeHuanibHOro  ypaBHEHUSI.
OrpannuuBaronye cirydyan. MogeIrnpoBaHHe paclpoCTpaHeHUsT HH(EKIIH.

7. PacripocTpaHeHNE BIMSHUSA

Commanpaas nuddysusa. [loporoBas mozaens kouIeKTHBHOTO ToBeneHus [panoBertepa. HambGonee
BIUSATENbHBIE Y3IIbI B ceTH. Kackanpl B cetax. bazoBas kackagHas mozens. Kackagnas Moaensb.

8. MadopManmoHHbIe KaCKaIbl
HabnronarenpHoe oOyuenue. HGoOpMalMOHHbBIE KaCKaIbl.
9. Pa3BuTHe ceTeil 1 peacKa3aHne CBA3ei

Poct cern. Ymensnmienune auamerpa. B3aummoneiicTBue cBsized. 3amaua MpeAcKa3zaHUS CBSI3EH.
OO0yueHue ¢ yuurtenaeM i IpeAcKa3aHusl.

10. Buzyanuszauus ceteit

Busyanenoe wuccnenoBanue. [padudeckue cxeMmbl: paauaibHbIE, CUIOBBIE, CIEKTpPAJbHBIC.
MarpuuHas BU3yanu3anus.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. M3yuaem Python, mporpaMMupoBanue Urp, BU3yanu3anus JaHHBIX, BEO-MPUIIOKeHH/ Dpuk MaTus,
Python Crash Course,-Cankr-IletepOypr, [lurep, 2020



2. Nzyuaem Python: mporpammupoBanue urp, BU3yanu3alusi JaHHBIX, BeO-TIPUIIOKEHUS, [pyKOBOJICTBO |
/ 2. Matuz. — Cankr-IletepOypr, [Tutep, 2020.— URL: https://ibooks.ru/bookshelf/371712/reading
(mara obpamenus: 24.11.2020). - [Tonnsiii Tekct (Pexxum goctyna : u3z cett MOTH / Ynanennsrid
JIOCTYTI)

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

[Mon6opka naTEpeCHBIX Jupyter-HOyTOYKOB:
https://github.com/jupyter/jupyter/wiki/A-gallery-of-interesting-Jupyter-Notebooks
baza cereBpix naraceros u3z Crendopna: https://snap.stanford.edu/data/

Kanan kypca B Youtube:
https://www.youtube.com/playlist?list=PLriUvS71ljvkBLqU4nPOZtAkp7rgpxjgl

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He tpebyercs.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YcnemHoe 0CBOCHNE JUCIUILINHEL TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHSATHUH;

- BEJICHUS KOHCIIEKTA B XOJ€ JICKIIMOHHBIX 3aHATUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHYECKUM 3aHSATHUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHLHOU U ayTUTOPHOU PabOTHI CTY/IEHTA;

- CBOCBPEMEHHOM CJ1auy MPETIOIaBaTEINI0 3aJaHHi 110 ayANTOPHBIM BUaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: N.A. Maxkapos, cTapIInii IpernoiaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
HccienoBaHui B 00macT MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cmnocoben  ocymectBiATh  3ddeKkTuBHOE
yInpaBieHHe pa3padOTKON IPOrPaMMHBIX  CPEICTB U
MPOEKTOB




[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BONPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus AucUUIUIMHBL « CTPYKTYpHBINA aHAJIM3 U BU3YaIH3alys CETei» 00ydaromnics JOIKEH:

3HAThb:

- 3HaTh OCHOBHBIE MTOHATHS U TEPMHUHOJIOTHIO, HCIIOIb3YEMBIE B HAYKE O CETSX;
- 3HaTh OCHOBOIIOJIAraroINe IPUHIUIIBI CETEBOM CTPYKTYpPBI U IBOJIIOLUH.

yMeThb:

- yMeTb pa3pabaTbIBaTh MaTeMaTHYECKUE MOJIETH CETEBBIX MPOIIECCOB;
- YMETh aHAJIN3UPOBATh CETEBBIE JAHHBIE PEaJIbHOIO MUpA.

BJaJeTh:

- BJIaZICTh OCHOBOIIOJIAratOIMMHU IIPUHITUTIAMHA CETeBOI CTPYKTYPhbI U 3BOJIIOLIUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Tpumepsl TPOEKTOB, BHIJABAEMBIX B TEUCHHE CEMeCTpa (BCE MPOEKTHI CTAaBAT IENb INPEICcKa3aTh
HEKOTOPYIO HH(OPMALUIO O MOJIb30BATENE COL[HATIBHON CETH):

- IPe/CKa3aTh JOHKHOCTh, BO3PACT, MO U MECTO MPOKUBAHHS COTPYIHHUKA;

- IPe/ICKa3aTh HAyYHOTO PyKOBOIUTES Il HAYYHOTO COTPYIHMKA 10 0a3e myOnuKanui;

- OIIcHKa 00JIACTH HAyYHBIX UHTEPECOB M0 0a3e MmyOnuKanui;

- o pouITIo aBTOpa HATH CpestHee KOJI-BO COABTOPOB M MH/IEKC LIMTUPOBAHMUS;

- peKOMEHIaTebHAasE CUCTEMA JIJIsl KOHQEPEHIIMI U )KypHAJIOB, MTOIXOSIINX IS Ty OIUKaIHH;

- IMIIOPT JJAHHBIX U Mpeo0pa3oBaHue UX B rpad;

- OCHOBHBIE XapaKTEPUCTUKHU IPpa(oB;

- BH3yaunm3anus rpada ¢ ucnonb3oBanueM oudnnorexku matplotlib;

- CTETICHb y3J1a M PacHpeieieHHe CTEeIIeHE! y37I0B;

- KJIACTEpU3aIHsl U BbIJICTIEHUE COOOIIECTB;

- aHaM3 reorpadUvecKoi U MPOCTPAHCTBEHHOW WH(POPMAIINH.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[IpencrasneHsl B IpUKpENIICHHOM (haiie.

Kputepun onennBanus
Onenka "ommmuno" (10 ©OaymuioB) BBICTAaBISIETCS  CTYHACHTY, I[IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ormmmuHo" (9 OayIOB) BBICTABIAETCS CTYOCHTY, IOKa3aBIIEMYy CHCTEMAaTH3MPOBaHHEIE,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO NMIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, MpaBUIbHOE 000CHOBAHNE NPUHSATHIX PEILICHHMA.
Onenka "oTnmuuHO" (8 0ayIoB) BBICTABISETCS CTYACHTY, TIOKa3aBIIEMy TIIyOOKWE 3HAHHS Y4eOHOH
MporpamMmbl JTUCLMIUIMHBI U YMEHHE NMPUMEHATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3ajad,
MPaBWIbHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
XOpOLIO
Onenka "xopomo" (7 6ayIoB) BBICTABISIETCS CTYACHTY, €CJIM OH TBEPIO 3HACT Marepuajl, IPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha NPAKTUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka "xoporro" (6 0anioB) BeICTABISETCS CTYACHTY, €CIIM OH 3HAET MaTepuall, IPAMOTHO M3JIaraeT
€ro, yMeeT MPHUMEHSAThH MOMyuYeHHbIC 3HAHWS Ha MPAKTHUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3a71a4 HEKOTOPbIE HETOUHOCTH.
Onenka "xopomo" (5 6aI0B) BEICTABISIETCS CTYIEHTY, €CJIM OH 3Ha€T OCHOBHOM MaTepual, rpaMOTHO
U3J1araeT ero, yMeeT INPUMEHATHh IMOJTy4YEHHbIE 3HAHHMA Ha MpPAKTHKe, HO JOMYCKaeT B OTBETE WM B
pEILeHUN 3a/1a4 HETOYHOCTH.
Onenka "ynoenerBoputrenbHO" (4 Oama) BBICTABISIETCA CTYIACHTY, IOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH BIIJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHSTH TIOJIy4YeHHbIE 3HAHUSI 110 00pa3ily B CTAaHIAPTHOW CUTYyalUH.
Onenka "ymoBneTBopuTedbHO" (3 Oamna) BBICTABISIETCS CTYACHTY, MOKa3aBIIEMY JJIOCTAaTOYHBIN
XapakTep 3HaHWH AJIS JajJbHEWIIero oOy4eHUsl U CTYIEHT MOXKET MPUMEHSTh MOMyYeHHbIE 3HAHUS IO
o0pasily B CTaHIApTHOI CUTyaLuH.
HEYIOBJIETBOPUTEIHHO
Omnenka "HeymoBIETBOPUTENHHO" (2 Oayiia) BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAeT OONbIIei
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH JUCHUILIMHBEI U HE YMEET NPAaBHIILHO HCIIOIB30BaTh MOIYYECHHBIC
3HAHUS IPU PELICHUH TUIIOBBIX MIPAKTUYECKUX 3a1a4.
Onenka "HeynopnerBoputenbHO" (1 6aun) BeICTaBIsIeTCS CTYACHTY, KOTOPBIH HE 3HAET (OPMYITUPOBOK
OCHOBHBIX TMOHSITHA JUCHMIUIMHBI MU HE YMEET HCIIONb30BaTh IOIYYECHHBIE 3HAHUSI NPU PELICHUU
THUIOBBIX IPAKTHYECKUX 3a/1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OneHka COCTOMT M3 JBYX HPOEKTOB W IPOMEKYTOYHOIO KOHTPOJS B KOHLE TPETHETO MOIYIIS.
CryaeHTbl IOJDKHBI MPOAEMOHCTPUPOBATh CBOM 3HAHUS MO KAXKIOW TeME JIEKIIMA, Kacalollencs Kak
TeopeTHUeCKUX (DaKTOB, TaK M MPAKTUYECKUX 3aha4. Bce 3amaun npoxonsT depes BCIO IUCLUILTUHY H
YCIIOKHSIIOTCS B TEUEHUE Kypca.

Wtorosast mpoBepka IpPOXOAUT B BUAE HMTOTOBOIO IHUCbMEHHOIO 3k3aMeHa. CTyIEHTBl JOJIKHbI
MPOIEMOHCTPUPOBATh 3HAHUE TEOPETHUYECKUX (PAKTOB, HO OOJBIIMHCTBO 3a/4a4 OyleT OLEHHMBATh UX
CIIOCOOHOCTH pEIIaTh MPAKTHYECKUE MPUMEpPHI, IJIe CTYACHTHl JOJDKHBI IOKa3aTh HABBIKM OBICTPOIO
peieHus 0a30BBIX 3a11ay.

dopmyna OLleHUBaHUS:



Ok3ameH Oynet cocroath u3 10 3amad, mol0 6amioB 3a kaxmoe, Bcero 100 GamnoB 3a sk3ameH. [lo
3aBEPIICHUN TOATOTOBUTEIBHOM YaCTH CTYJACHTHI TPEACTABAT CBOM 3aKIFOYUTEIbHBIC MPOCKTHI H
3alIUTAT CBOU TE3UCHI HMIMPOKOW ayauTopud. Ha 3ammre mpoeKTOB MPUCYTCTBYIOT HpPHUINAIICHHBIC
mpodeccopa.

HTorosas orieHKa 1Mo Kypcy BBIUUCISICTCS 1O CIEAYIONICH hopmye:

Ofinal = 0,6*Ocumulative+0,4*Oexam

OneHKN OKPYIUSIFOTCS B IOJIB3Y JK3aMEHATOPa/IEKTOpa B COOTBETCTBHH C  PETYJSPHOCTHIO
MOCEIIAEMOCTH 3aHATHH W KayecTBa BTOPOTO MPOEKTa. Bce OleHKH, MMEIOIIHME JIPOOHYIO YacTh
6oubmie 0,5 , OKPYIIISIIOTCSL B OOJBIIYIO CTOPOHY.



[IpumepsI BOMPOCOB K IK3aMeHY

1. Hekotopas corpaabHas CETh MMECT SKCIIOHEHITHATBHOE paciipeeeHUe CTEIIEHEH BEPIIMH
P(k) = Ce ® rae C 1 a— KOHCTAHTBI, & n3BecTHO. HaiiIuTe I0MII0 CeTEBBIX Y3II0B, Y KOTOPBIX
He Oostee Ko cocezeit. Mcmonb3yiiTe HenpepbiBHOE MPUOIKEHUE Kmin = 0, Kmax = 0.

2. Paccmorpum ciydaitHOe ONyXJIaHHWE 1O HEOPHEHTUPOBAHHOMY Tpady, NPHUBEICHHOMY
HUKe. Bpruncinre BeposTHOCTh ONAIaHus B y3ea # 9 B mpeene no BpeMeHH

3. Beraumcnaute pacnpenencHue CTECHH y3ia B Mozaenu bapabacu-AnnOepra ¢ paBHOMEPHOM
BeposaTHOCTRIO npukpermienus P(K) =1/(m_0+ T).

4. Kakoii u3 Fpa(I)OB, NpCACTAaBJICHHBIX HHIKC, Hauboee BEPOATHO TIOJYUYCH C IMOMOLIBIO

Epnoc-Penn monenu ¢ napamerpamu N=5 u p=0.3 [Touemy? Kakoii rpad He MOXKeET ObITh
CT€HEpHUPOBAH 3TON MOJEINbIO?

@
@

5. [na Heop1eHTUpPOBaHHOIO rpada-TpeyrosibHMKa BbIYUCAUTE U3MEHEHME MOAYIAPHOCTU NPU

pasgeneHmm ogHoro cooblyectsa Ha ABa.

6. 3a4aH rpad, COOTBETCTBYLLMI COLMANbHOW CETU, y31aMU KOTOPOW ABAAIOTCA 04N ONPeaeNeHHOro
nona: 0 - My:KumHbl, 1 - }KeHwWwmHbI. MpoBepbTe NapaLoKe ApyKobl: "B cpeaHem Balm apy3sbsa 6onee
nonyaapHbI, 4em Bbl". PaccumMTaiTe COOTHOLLEHWE MEXAY CPEeAHUM KONNYECTBOM APY3el U CpegHUM
KO/IMYeCTBOM Apy3ein Apy3ei gpysei. PaccunTaiiTe COOTHOLWEHNE OTAEABHO ANA MYKUMH U KEHLLMH.,
MorkanyicTa, 06paTMTe BHUMAHMWE, YTO APY3bAMU MYKUYMH MOTYT BbITb KaK MYXKUMHBI, TaK U }KEHLIMHBI, 3
TaKXKe NoAPYrn KeHLLMH.



7.3aaaH rpad, y3n1amm KOTOpPOM ABAAKOTCA N0AM OnpeaeieHHOro Bo3pacrta. Haaute Ton-5 aBTopuTeTOB
1 Ton-5 xaboB ¢ nomowbto anroputma HITS, eciv rpaHMLLbl HaNpaBaeHbl OT 6os1ee MoNoAbIX Ntoael K
6onee cTpawmm.

8. MpuBeanTe npumep rpada c NPomn3BoJIbHbIM YNC/IOM BEPLLMH, ANAMETP KOTOPOro B AECATb Pa3
NpeBbILLAET CPEAHION AMHY KpaTyalLwero nyTu.

9. Ons 3apaHHoro rpada G={{1,2,3}, {(1,2), (1,3), (2,3)}} Bbluncaute metpuky HITS ans ysnos {1,2,3}.

10. AaH rpad, y3namu KOTopow ABAAIOTCA NH0AN onpeaeneHHoro BospacTa. Halaute Ton-5
nosb3oBaTtesel no PageRank, rae maTpuua nepexofoB NponopuUMOHaAbHa BO3PACTy y3/1a Ha3HauyeHus.
BepoAaTHOCTb nepexoaa pasHa 0,85, BepoATHOCTb TenenopTtauunm pasHa 0,15.

11. [aH rpad. Haiante onTMmanbHOE KOAMYECTBO COOBLLLECTB MO MAaKCMMaNbHOMY Pa3pbiBY B
COBCTBEHHbIX 3HaUYeHusX rpada JSlannacmaHa. UTepaTmeBHo pasaenmnTe rpad Ha oCHOBe COBCTBEHHbIX
BEKTOPOB JlanaacmnaHa rpada v YKa*KMTe KoJIMYeCTBO Y3/10B B camom 60/ibliom coobliecTse.

12. faH rpad, y3namu KOTopomn ABAAIOTCA NHOAN C ONpeaesieHHbIM perMoHom. MNocTpoiTe BEKTOPHbIE
npeacrtassieHna y3noB 16d, ucnonbaya ycedeHHbih SVD rpada J/lannacnana. Pasgenute y3nibl no
pervoHam u paccumTanTe oueHKy cunyaTa B sklearn.



