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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuiuiMHbl - (Monyinsi) «CeTeBOMl aHanmu3»  COCTaBlIEHAa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakamaBpuaT To HampapiieHuto moarotoBku 38.03.05 busnec-undopmaruka,
npoduns busHec-aHanuTHKa, YTBEp)KIEHHBIM MPHKAa30M MMHHCTEPCTBA HAYKH W BBICILIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Uzyuenne pucuuruimabl  (Moayns) «CereBod  aHanmu3»  1o3BojsieT 3¢ (HEKTUBHO
pa3pabarbIBaThb, OpoJABUraTh W aJalTUPOBaTh  TMPOIYKTHI, obecreunBast ~ HX
KOHKYPEHTOCIIOCOOHOCTh Ha PBhIHKE. JTO CHOCOOCTBYET IOCTHXKEHHIO CTpAaTerHyecKuX Iieeit
KOMITAHUH | YIOBJICTBOPEHUIO MOTPEOHOCTEH KIIMEHTOB.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanaBpuata no HampasieHuto 38.03.05 busnec-undopmaruka, npopuns busnec-ananuTuka
U BXOAWUT B BapuaTuBHYI yacTb bioka 1, ¢opmupyemyro ydacTHHKaMH 00pa3oBaTelIbHbBIX
OTHOILICHUH.

Jucnumimza (MOysb) sIBJIsIETCS BBIOOPHOW U JOCTYIHA JUIsl U3yueHus Ha 3 uiu 4 Kypce B
5, 6, 7 cemecTpax Ha BBIOOD IOCIIE YCHEUIHOI'O OCBOCHMS JUCLHUIUIMHBI ««BpemMeHHbIe psiibl U
[IAHEJIbHBIE TAHHBIEN».

Heanr u3ydenuss AMCHMILIMHBI (MoOayJisi): (GOPMHPOBAHUE HABHIKOB IIJIAHUPOBAHUS,
pa3pabOTKM ¥ TPOJABIDKEHUS MPOAYKTOB Ui YCIEIIHOTO YIOBIETBOPEHHUS PBIHOYHBIX
MOTPEOHOCTEN U TOCTUIKEHUSI OU3HEC-1IEeTIEH.

3agaum M3y4yeHus AUCHUILIMHBI (MOAYJIs1):

— W3Y4YUTh OCHOBBI aHAIM3a JIAHHBIX U METPUK MPOAYKTa, BKItouyas cOop, oOpaboTKy u
MHTEPIPETALMIO TAHHBIX 7151 OLIEHKH 3(PPEKTUBHOCTH MPOAYKTA U IPUHATHUS PEIICHUH;

— pa3paboTaTh HaBBIKM MHTETPALIMU JaHHBIX B MPOIECCH] MIIAHUPOBAHUS, pa3paboTKU U
3amycKa MPOAYyKTOB, C aKIICHTOM Ha STUYECKUE aCTEKThl U COOTBETCTBUE TPEOOBAHUSAM PHIHKA B
cdepe UCKYCCTBEHHOTO UHTEIICKTA;

— TMPUMEHUTH MOJYYEHHBbIE 3HAHUS HA TMPAKTHUKE Yepe3 aHalIu3 peallbHbIX KEWCOB U
MPOCKTUPOBAHUE CTpPATErHil YIpaBIEHUS MPOAYKTaMH, OPHUEHTHPOBAHHBIX HA JaHHBIE, IS
MOBBIIICHHS] KOHKYPEHTOCIIOCOOHOCTH B IIU(PPOBOI SIKOHOMHUKE.

B pesyabTare 0CBOCHUS TUCUHMIIMHBI (MOAYJIs1) 00y4aIOLIUIICH 10JIKEeH

3HamMb:

- OCHOBHBIE TEOPETUYECKHE KOHIICTITHI CETEBOTO aHAIMN3a,

- METOJIbl pacyeTa CTaTUCTHK,

- CYThb U LIEHHOCTb OJIOKMOJIETTMPOBAHUS,

- crienu(UKy MOJIeNeld COIMATbHOTO BIUSHUS U COLMATBHOTO BEIOODA,

- TUHAMHUYECKHUE CETH,

- peabHbI€ KEHChI IPUMEHEHHS CETEBOT0 aHAIM3a.

ymembw:

- IPUMEHSTh TEOPETUYECKHE KOHLIETITHI Ha MPAKTHKE,

- MPOU3BOJIUTH PACUYETHl OCHOBHBIX METPHK,

- paboTaTh ¢ peieBaHTHBIM KOJIOM,

- HHTEPIIPETUPOBATH BhIIAUy.

enademp:

- HaBBIKAMHM MTPOBECHUS MCCIICIOBAHNUS / aHAIIN3a / SKCTIEPTHOM OIEHKH C UCTIOb30BaHUEM
METO/I0JIOTUHU MPUKJIIATHOTO CETEBOT0 aHAIM3a.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS TUCIMILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON pabOThl 00YyUYarOIIUXCSL:

Komnerenuus Conep:xanue Nuaukartop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHIIMH 00yuyeHMs1 10 JUCHHUILIMHE (MO1YJII0)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHaJIN3a
OCYIIECTBIIATH MOUCK, nHpOpPMAaLUH B 00JIACTH aHAJIUTUKHY,
KPUTUYECKUN aHAIN3 U OCHOBHBIE IIPUHIIMIIBI KPUTUYECKON OLIEHKH
cHHTe3 HH(pOopMaITuHy, HCTOYHHKOB MHPOPMAIIUN U UX
MPUMEHSTH CHCTEMHBIH PEJIEBaHTHOCTH.
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OLIEHUBATh UCTOUHUKHI
MIOCTaBJICHHBIX 33134 nHGOPMALIUH U CHHTE3UPOBATh JaHHbIE U3
Pa3MUYHBIX UICTOYHUKOB JJIsl PEILICHUS
3aja4, MPUMEHSITh CUCTEMHBIH MOIXO0. K
aHaJM3y U PELICHUIO KOMIUIEKCHBIX
pobaeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJIs1 00pabOTKH
uHpopManyu, GOpMyTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 HA OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
OIIK-3. Crioco0eH ynpaBisiTh OIIK-3.1. 3HaeT MPUHIIUIIBI YIIPaBJICHUS poIleccaMu
MIpoLeCCaMH CO3AaHUS U pa3pabOTKH U BHEIPEHUS MPOAYKTOB U
WCIIOJIb30BaHHS ycIyr B chepe nHPOPMAIIHOHHO-
NPOIYKTOB H yCIYT B KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH
chepe OIIK-3.2. YMeer pazpabaTbIBaTh alrOpUTMbI U
UHPOPMAIIOHHO- pOrpaMMbl, 00eCIICUNBAIOIINE
KOMMYHHMKALIMOHHBIX 3¢ deKTUBHOE CO31aHNE U UCTIONb30BaHHE
TEXHOJIOTHi, B TOM WH(POPMALIMOHHBIX TPOAYKTOB
qucIe pa3padbaTbIBaTh OIIK-3.3. HmeeT npakTHUECKHii ONBIT B YIIPaBICHUN
ITOPUTMBI U NpOEKTaMu B 001aCTH HHPOPMAITUOHHO-
MPOTrPaMMBI AJIST UX KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
NPaKTUIECKON BKJIFOYast KOOPIUHALIUIO KOMaH] 1
pean3annn peCypCoB IJIsl JOCTHKEHHUS ITOCTABJICHHBIX
neneu
OIIK-4. CriocoOeH noHUMaThb OIIK-4.1. 3HaeT OCHOBHBIE IPUHLUIIBI PaOOTHI
TPUHIMIEL PA0OTHI UHQOPMAITMOHHBIX TEXHOJIOTUH U UX
WHPOPMAITUOHHBIX BJIMsIHUE HA OW3HEC-IPOIIECCHI
TEXHOJIOTHIi; OIIK-4.2. VYMeeT UCITOJIB30BaTh METOIBI
UCIIOJIb30BaTh IIporpaMMHBIE CpesicTBa 1Jis cOopa,
WH(QOPMAITUIO, METO/IBI 00paboOTKH ¥ aHaIM3a HHPOPMAIUH,
Y IPOrpaMMHBIE o0ecrieunBasi KAYeCTBEHHYIO
cpezncTsa ee cOopa, HH(POPMALMOHHO-aHATUTHYECKYIO
00paboTKH U aHaIN3a TIOJIEPKKY
JUTsE UHPOPMAIIMOHHO- OIIK-4.3. HmeeT nmpakTUUECKUA OTBIT B TPUMEHEHUN
AHAJTUTUYECKOI AHAJIMITUYECKUX WHCTPYMEHTOB IS
MOAACPKKH TTPUHATHUA NOAACPKKH IIPUHATHS YIIPABICHYCCKUX
YIpaBIIEHIECKUX pelleHu B OpraHu3aIusix
pereHni
T1K-1. Crocoben TIK-1.1. 3HAET KIIFOYEBELIE METOIBI
UCIIOJIb30BaTh €CTECTBEHHOHAYYHbBIX, JKOHOMHUYECKUX U
OCHOBHBIEC METOJIbI UT-aucuunimug, npuMeHsieMbIe B
€CTECTBEHHOHAYYHBIX, podecCHOHANBHON AEATETLHOCTH
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sxoHoMHuYeckux u UT-
JVCILAIUIMH B
npoheCcCUOHANTBHOMN
ESITENHHOCTH IS

[K-1.2.

YMeeT UHTerpUpoBaTh pa3IuyHbIC
METO0JIOTHUECKHE TTOAXO0IBI JIJIs
MPOBEACHUS TEOPETHUUECKUX U
SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN

TEOPETUYECKOTO U IK-1.3. HmeeT nmpakTUUECKUNA OIBIT NPUMEHEHHUS
IKCTIEPUMEHTAIILHOTO METOJIOB B pealTbHBIX POEKTaX st
UCCIIeTOBaHUS JOCTIDKEHHS HAYYHBIX M PAKTHUECKUX
pe3yabTATOB

IK-2. CriocobeH MK-2.1. 3HaeT OCHOBHbBIC MATEMATHUECKUE METOIbI
UCTIOJIb30BaTh Y MHCTPYMEHTAIIbHBIE CPEJICTBA,
COOTBETCTBYIOIINI mpUMeHsieMble 7151 00padOTKU 1 aHATU3a
MaTeMaTHYeCKUI nHpOpMAITUH
amnmapar u IK-2.2. YmeeT 3 HeKTHBHO HCII0JIb30BATh
UHCTPYMEHTAIIbHBIC MaTeMaTUYSCKUH anmapaT st
CpeAcTBa JUIs CHCTEeMaTH3aIM1 JTAHHBIX U PCLICHUS
00paboTKH, aHaH3a u poecCHOHATBHBIX 33124
CHUCTeMAaTH3aluN IK-2.3. NwmeeT nmpakTudeckuii OmbIT paboTHI C
UHGOPMAITUH 10 TEME WHCTPYMEHTaMH aHaju3a HHQOpMaLuu B
WCCIICIOBAHUS IS paMKax UCCIIeI0BaTEIbCKUX MPOCKTOB
peleHHs 3a1a4
npohecCHOHATBHOMN
JeSITeTbHOCTH

I1K-8. Crioco6eH mox [1K-8.1. 3HaeT MPUHIUIIBI U CTAaHIAPTHI YIIPABICHUS
PYKOBOJICTBOM MPOCKTaMU
crienyanucTa 6onee
BBICOKOI1 KaTErOpHU T1K-8.2. YmMeeT pa3paOaThiBaTh IUIaHBI U
OCYILECTBIIATh OPTraHU30BbIBATh NPOCKTHYIO AEATEIBHOCTh
IUTAHUPOBAHHUE U B COOTBETCTBHU C YCTAHOBJICHHBIMU
OpraHU3aIHIo CTaHIapTaMHU
HPOEKTHOM I1K-8.3. MmeeT mpakTHUYeCKUil ONBIT yuacTust B

JCATCIIBHOCTHU Ha
OCHOBC CTaHJapTOB
YIIpaBJICHUSA IIPOCKTAMU

MIPOEKTHOH paboTe, BKIItoYas
IUTAHUPOBAHUE U KOOPIMHAIIMIO 33124

ONEeKTPOHHBIA JOKYMEHT




3. TemaTu4yeckuii mjian

Nen/ TpynoeMKocTh, aKaTeMHYECKHE YACHI
n Ounas gpopma
AynuropHasi paboTa
HaumMmeHnoBaHue ° TKY
pasiena AHCUMIIMHBL | 3 % - (Texymmii
MOaYyJIst o = CamocrosiTeb KOHTPOJIb
oAy E E E = Kourposs, Hasi paboTta YCHeBaeIl’WOCTH)
= |2 |23
o =%
=
1 Bok 1: 10 10 30 Jomariraue
(hyHIaMEHTaLHBIC 3aJIaHus
KOHIICILMH CETEBOIO AynmutopHas
aHanm3a pabora
2 bnox 2: CtpyktypHBbIe 10 10 2 30 Jomamraue
poiiu, cooOIIecTBa U 3aJlaHus
JUHAMUKA AynutopHas
paboTa
3 Biok 3: 5 5 2 30 Jomamaue
MopenupoBanue 3a/1aHUs
COITMAITLHOTO BHIOOPA U KonrposnpHas
BITUSTHUS pabota
4 bnox 4: IlpoaBuHyTHIN 5 5 2 30 Homamraue
aHaJIu3 ¥ KeUChI 3a7aHus
3anura KeicoB
IK3amen 4
Hmozo: | 30 30 10 120
Obvem oucuyuniunsl (Mooyisn) 190
(6 ak. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m | HammeHoBaHue pazaesia Copeprxanue TMCHUILINHBI (MOYJIfA) O TeMaM
AUCHUIJIMHBI (MOYJIs1)
1 bisok 1: BBenenue: ceTu Kak NpUKIaAHOW HHCTPYMEHT
¢byHIaMeHTaIbHBIE I'pader 1 MaTpuIpl: 6a30BEIE SIEMEHTH U IOACTPYKTYPHI
KOHIIEMNIIUH CETEBOTO Tomnonorus cetu
aHanm3a LleHTpadbHOCTH U BIUSHHE: KTO BAXKEH B CETH?
JIBynonbHBIC Tpadbl M CETH: aHAIA3 B3aUMOACHCTBHI
2 bnok 2: CtpykTypHBIE [Mouck cooO1ecTB U TOMOPHUITUSL
poiu, coodIecTBa 1 brnokmoaenuHr: BbIsSBIEHNE SKBUBAJIEHTHOCTEN U poJieit
JMHaMHKa KitactepHslif aHaIN3 CETEBBIX JAHHBIX
Mapxkosckue 1ienu 1 Monrte-Kapiio cumynsinmu
3 bnok 3: MogenupoBanue ERGM: DkcnoneHnuanbHeie ciiyyaiineie Mmogenu (Yacts 1)
COLMANILHOTO BBIOOpA U ERGM: IIpoaBunyThIe TEMBI X MOZETH COLUABLHOTO BeIOOpa (YacTh 2)
BITHSTHUS Mopenu conmanbHOTO BIUstHAA: U dy3ust u kackaasl (YacTs 1)
Mogeny counnanbHOTO BIUSHUS U pobsiemMa npuarHHOCTH (YacTs 2)
4 broxk 4: IlpoaBunyThIi BpI30BbI 1 BOBMOKHOCTH TMHAMUYECKUX CETEN

aHaJINu3 U KEUCHI

[IpuknagHOH ceTEBOM aHAJINM3: UTOTH Kypca
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTynqeHT B TedeHue BCEero mnepuoja OOy4eHHUs NOJdy4aeT WHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 J000i TOUKH, TJe €CTh MOJKIIoUeHne K cetu HTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:

1. ba6emko, JI. O. DxoHOMEeTpHKa U dKOHOMETpUYeckoe MoaenupoBanue B Excel u R :
yuebnuk / JI1.O. babemxko, U.B. OpnoBa. — Mocksa : UHOPA-M, 2025. — 300 c. : 1. —
(Beiciee obpaszosanue). — DOI 10.12737/1079837. - ISBN 978-5-16-020683-7. - Tekcrt :
anexkTpoHHbId. - URL: https://znanium.ru/catalog/product/2186880 .

2. HNommub6skuna, T. A. CereBoit u quQy3HBIH aHAIN3 TOTUTHKH: TEOPHS, METOIOIOTHS,
MpaKkTHKa, MojenupoBanue: YuedHoe nocodue / [Togmmbskuna T.A. - PocroB-na-Jlony: FOxHbIi
denepanbubiii yHUBepcuTeT, 2016. - 99 c.: ISBN 978-5-9275-2241-5. - Tekct : 2IEKTPOHHBIU. -
URL: https://znanium.com/catalog/product/996868 .

/Jlonoanumensvhasn numepamypa:

1. Dxonomwuueckas teopus : yueOnuk / mox pea. P.C. lNaiicura. — Mocksa : UTHOPA-M,
2024, — 330 c. — (Bsicmee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-005470-4. - Tekcr :
anexkTpoHHbId. - URL: https://znanium.ru/catalog/product/2084556.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, MPAKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (MpakTU4YeCKOro) THIIA, TPYHIOBBIX H
VHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHOM aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIUMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKaIllUMH Ui MpeACTaBICHUs yueOHOH
uH(popMaluu 00JbILION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYINsA) o0ecrieunBaeTcs B y4eOHBIX ayIMTOPHSX, OCHAILIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJIbKYJIATOpaMU;

—  CHENHMAIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00yUarOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMs MHBAJUIAMH M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
o0ecriedeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYI0  Cpeay
YHuBepcurera.
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https://znanium.ru/catalog/product/2186880
https://znanium.com/catalog/product/996868
https://znanium.ru/catalog/product/2084556

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasna

(M3naHus, Kypca, 10KyMeHTa)

CcbliIka

1. | Hayunas snextponHas oubmuoreka elibrary.ru
onbnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mug I T-cnenuanucros

https://habr.com

3. Basza nauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunmanbHblii caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe obpasosanue" | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MOHYJ'IIO), B TOM 4YMCJIC KOMIIJICKT JJULICH3MOHHOI'O

MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(OPMaILMOHHBIE CIIPABOYHBIE CUCTEMBI:
HaumenoBanmue 110 IIpousBoacreo JInuen3nonnoe / cB060IHO
pacnpocTpaHsiemMoe
OnepannoHHble CUCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nurensnonnoe

bpaysepsbl:

Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PaclpoCTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJIHO pacpOCTPaHIEMOe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue JAJIsi IVIAHUPOBAHUS U YYeTa BPeMEHH:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonHoe

Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensnonHOE

Cucrtembl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE
CnpaBoYHO-NIPABOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JINIICH3MOHHOE
Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CcBOOOJIHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacHpoOCTpaHsIeMOe
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Anaconda 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exKHOoe cBOOOJHO pacIpOCTpaHIEMOE
CopelliaSim 3apy0exKHOE cBOOOHO pacIpOCTPaHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJHO pacIpOCTpaHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJHO pacIpOCTpaHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mponecce m3zydenus aucuuiuinHbel (Monyisi) «CeTeBod aHanM3» B paMKax TEKYLIETo
KOHTPOJISI YCIIEBAEMOCTH UCTIONB3YIOTCS TAKUE BHJIBI Y4eOHOW paboThl, KaK JIEKIUH, CEMUHAPHI,
IIPAKTUYECKHE 3aHATHUSA, TOMAILIHUE 3a/1aHUs, KEHCBI, a TAKXKE PA3IIMYHBIE BUIBI CAMOCTOATEIbHON
paboTel OOywarouMxcs MO 3a/JaHUI0 TPENojaBaTess, HalpaBiICHHbIE HAa Pa3BUTHE HABBIKOB
npoeCCUOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MIOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TCOPETHYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCsS BECTH KOHCIICKT JICKIUW: KPaTKO M CXEMAaTHIHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KITIOYEBBIC CJIOBAa M TEPMHUHBI. HEoOXOAMMO OTMETHTH BOMPOCHI WM MaTepUANIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATHCS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAIMK UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOTO0) 3aHATHUS.

Cemunap — 310 hopma y4eOHOM NeATeTbHOCTH, MPOBOAMMAsl B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMojaBaTeNs, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHIYeTCs 3apaHee O3HAKOMHTHCS ¢ TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOIEMOHCTPUPOBATh 3AUHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHape, ero OTBETHI Ha BOIIPOCHI
IPENoJIaBaTels U y4aCcTHE B IUCKYCCHU.

JI1g yCnemHoro y4acTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHEe 03HAKOMUTBCS C
TeMOM OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMble MaTepuaibl U MOATOTOBUTH BOMPOCHL. BaxHO
AKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BBICKA3bIBasl CBOU MHEHHUS U apIyMEHTUDPYS HX.
[Ipu oTBeTrax Ha BOMNPOCHI TMPENOJABATENsl CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOoJIe3HO NOAAEPKUBATH AUATIOT C OJTHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Ham nOMaNTHUMHU 3aJaHUSIMA Ba)XXHO BHUMATEIHLHO O3HAKOMHTHCS C
TpeOOBaHUSMU U CPOKaMU BBIMOTHEHHs. PekoMeHyeTcs: pa3ouBarh 3aJaHusl Ha dTambl, YTOOBI
n30exaTh TEeperpy3kd W JIydille yCBOUTH Marepuai. Mcmonp30BaTh pa3iuyHbIE WCTOYHHKHU
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

3awuma xeticoé — aHaNu3 PeaJbHBIX CUTyallM U pa3padoTKa MPAKTUUYECKUX PELIECHUI Ha
OCHOBE TEOPETHUECKUX 3HAHUI.

CryneHTsl paboTalOT HHAMBHIYaTbHO WM B IPYIIAX, a 3aTeM IPEACTABIISIIOT CBOU BHIBOJIBI
U PEKOMEH/Ialliu Mepe/1 MPeroaaBaTesiMU U OJHOKYPCHUKAMHU, MOJTy4dasi 0OpaTHYIO CBsI3b. Takoit
NOJIXO/ HE TOJBKO OIICHWBACT YPOBEHb YCBOCHHUS MaTepHayia, HO U (OPMHPYET HaBBIKU
MyOJIMYHOTO BBICTYIICHUSI U apTyMEHTAIIHH.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HY)KHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSL.

[{enb KOHTPOJIEHOM PabOTHI — MOMYYUTh CHEIHATLHBIC 3HAHUS IO OJTHOW MU HECKOJIBKIM
TEeMaM TUCHHUIUIMHBI U TIPOJICMOHCTPUPOBATH HABBIKH UX MPAKTHYECKOTO IPUMEHEHHS.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJICIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMILIUHBI (MOTYJIS).

B miporiecce camocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaiamMy Mpu MUHUMAIILHOM y4YacTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCITEKTaMH JICKIIHiA (00paboTKa TEKCTa), TOBTOPHOE H3yUCHHE YUCOHBIX MATEPHUAJIOB, TIIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JTUCIUTUTHHE (MOYJII0) M CTUMYJIUPYET YTIyOJIeHHOE U3ydeHHe MaTepHraa.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEeHIMI 110
aucuumimae (moay/o) «CereBoi aHAIN3)

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMNA, CPOPMUPOBAHHBIX 110 JUCLUIUIMHE.

s oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M INPOMEKYTOUHOM aTrTecTaluu
UCTIONb3YyeTCsl JiecaTuOaulbHas IKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
NATUOAIIILHOM IIKAJION cienyromuM 00pa3oM, ecili HHOE He YKa3aHo B CHi1a0dyce NUCHUIIINHBL

JecaTudannbuas IlaTubannbHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OlleHKa OllEHKAa JUCUHMILIMHE (MOXYJIIO)
10 OTinaHO CTyZIeHT MNOJIHOCTBIO BIaJEET 3HAHWAMH, H3JI0XKEHHBIMH B
9 OTJIMYHO paboueii mporpamme, U riIyOOKO OCMBICISAET TUCHUILTUHY. OH
) OTINYHO CaMOCTOSITENIFHO W JIOTHYECKH MOCIIEeI0BAaTeIbHO OTBEYAET Ha

BCE BONPOCHI, aKIEHTHPYS BHUMAaHUAE Ha HAauOOJIee Ba)KHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATh, KIACCU(PUIIMPOBATH,
0000maTh,  KOHKPETH3HPOBAaTH W  CHUCTEMATHU3UPOBATH
W3YYCHHBI MaTepuan, BbIIEIAS KIIOUEBbIE MOMEHTH U
yCTaHaBIIUBasT  NPUYMHHO-CICICTBEHHBICE  CBs3H.  YETKO
(hOpMyJIUPYET OTBETHI, YBEPECHHO HHTEPIPETUPYET PE3yJIbTaThI
aHAJTM30B U JPYTHX MCCIIEJOBAHUH, a TAK)KE PEIAeT CIOXKHbBIE
3anayn. CTyIEHT XOpOIIO 3HAKOM C METOJaMHU HCCIIeIOBaHMUS,
HEOOXOJUMBIMHU JIJIsi TPAKTUYCCKOU JCSITEIbHOCTH, U YMEET
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HecsiTubannbuas
OIleHKA

IIaTudanibHan

OILICHKA

O0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
JUCIUIINHE (MOIYJII0)

CBA3BIBATH TCOPETHYCCKHUE ACIICKThI MUCIUITIIMHBL (MOZ[YJ'IH) C
IMPAKTHUYCCKHUMU 3aJla4aMu.

Xoporio

Xoporio

CryneHT o0mamaer 3HaAHWAMH TpeIMeTa MOYTH B IMOIHOM
o0beMe pabouell MporpaMMBbl M CAMOCTOSITENIFHO, JIOTHUECKH
MOCIIEIOBATEIEHO W BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKIIEeHTUPYS BHUMaHIe Ha HarOolee 3HaYMMBbIX MOMeHTax. OH
yMeeT aHaJIM3UpOBaTh, CPaBHUBATb, KIACCU(PHUIMPOBATD,
0000maTh, KOHKPETH3MPOBaTh W  CHUCTEMaTH3HPOBAThH
W3YYEHHBI MaTepHall, BBIACNSAA €ro KIIOUYeBBIE aCIeKTHl U
yCTaHaBIIUBAas NIPUYUHHO-CJIC/ICTBEHHbIE CBSI3U.
®opMyIHpyeT CBOM OTBETHl, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHAIM30B W JAPYTHUX HCCIIEIOBAHUN, a TaKxKe
pelraeT CIoKHBIE CHUTYallMoHHBIE 3amadd. CTyIOeHT XOpoIio
3HAKOM C METOJIaMH HCCIEJOBaHMS, HEOOXOIUMBIMH IS
MPAKTUYECKOM  AESITEeNbHOCTH, M  yMEET  CBS3bIBATh
TEOPETHUYECKHE acCIMeKThl TpeAMeTa C TMPAKTUICCKIMU
3aJJa4aMH.

5 Y 10BIIETBOPHUTEIHHO

4 Y 10BNIETBOPUTETHHO

CryneHT oOiafaet 0a30BBIMU 3HAHHMSMH 0 JUCIUILIAHE
(MOIlyJHO), HO UCIIBITBIBACT TPYAHOCTHU IIPHU CAMOCTOATCIIBHBIX
OTBETaX W HCIOJIb3yeT HETOUYHbIe (HOPMYyTHPOBKH. B xome
OTBETOB OH JIOMYCKAET ONIMOKH, KACAFOIHECS CYyTH BOTIPOCOB.
CtyzeHT crocoOeH peliaTh TOJBKO CaMble MPOCTHIE 3a/1a41 U
BIajeeT  JIMIIb  MHHUMAJIbHBIM  HabOpOM  METOJIOB
UCCIIECIOBAHUS.

He cman

N

He cman

He cman

CryneHT He oBIajen 00s3aTeTbHBIM MUHUMYMOM 3HaHUH TI0
MpEeAMETY U HE MOXKET OTBETHUTh Ha BOIPOCH, JAXKE €CIH
MpenoiaBaTenh  3a/aeT  JIOMOJHUTEIBHBIC  HABOJISIIUC
BOITPOCHI.

Jucnuniuza (Moaynb) «CeTeBoil aHaIn3» OLEHUBACTCS CIEAYIOLUUM 00pa3oM:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Aymuropnas padora | 10% 1 AxTuBHas paboTa CTyJIeHTa Ha 3aHITUU

Kontponbnas pabora | 30% 2 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPBIE HYKHO
PEUINTH 32 OrPAHUYCHHOE BPEMS

3ammuTa KeiicoB 20% 1 AHanu3 peanbHbIX CUTyallui U pa3paboTKa MPaKTHIEeCKUX
pelIeHNi Ha OCHOBE TEOPETUUECKUX 3HAHUI

Jomamnwve 3aganns | 10% 3 Habop 3amad o remam Henenu

OK3aMeH 30% 1 [TucemeHHast niu ycTHas paboTa Hall 3aJJaHAEM,

HaIpaBJICHHBIM Ha ITPOBEPKY MOTYyUYECHHBIX 3HAHUHA U
HABBIKOB I10 TUCIUILTHHE (MOJIYJIIIO)

@opmyJia pacyéTa UTOrOBOI OLlEHKH MO AucHuNInHe (Moayaw) «CeTeBoii aHATIU3»:
«0,1 x Aynuropnas pabdora + 0,3 x cpenHee 3a KOHTposibHBIE paboThl + 0,2 X 3ammTa KeiicoB +
0,1 x nomarnaue 3aganusa + 0,3 x sx3amen».

B pamkax u3ydeHus TUCHUIUIMHBI (MOAYJISI) BOZMOXKHO MOJTydyeHHuEe OOHYCHBIX 0alljIoB.

Texkymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

IIpuMepHBIEe BONIPOCHI /1l MOATOTOBKH K 3aHATHIO

baok 1: (I)YHllaMeHTaJIbHLIe KOHICIMIUHU CETEBOI'0 aHAJIHN3A
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S.
6.
7

UYro Takoe rpad? Kakue 351eMeHTHI €r0 COCTaBIISIOT (BEepIIMHBI, pEOpa, Beca,
HanpasJieHus)?

B uém pazHuiia Mex1y OpHEeHTUPOBAHHBIM M HEOpUEHTUPOBaHHBIM rpadom? [Tpusenure
IPUMEPHI.

Yro Takoe MaTpuIla CMEKHOCTH M MaTpHIla UHUUAEHTHOCTH? Kak oHu cTpositcs?

Kakue MeTpuKyu EHTPaIbHOCTH BbI 3HAaeTe (CTENEHb, IOCPETHNIECTBO, OIU30CTb,
HEHTPaJIbHOCTh IO COOCTBEHHOMY BeKTOpY)? B uéM ux cmbicn?

Uro Takoe cnabas U CHIIbHAS CBSI3HOCTH B Tpade?

Kak Bprumcinisiercss AMaMeTp U CpeiHssl JUIMHA TyTU B CETH?

Uro takoe miuotHOCTh rpada? Kak ona paccunThiBaeTcs?

Baok 2: CTpyKTypHBIE POJIH, COO0IIECTBA M TUHAMUKA

1.

2.

&

6.

UYro Takoe CTpyKTypHasi SKBUBAJICHTHOCTh U poJib B ceTn? Kak oHa oTiin4aercs ot
OJIOKMOJICTTUPOBAHHST?

Kakue anroput™bl BeIJICICHUS COOOIIECTB B 3HaeTe (Hanpumep, Louvain, Girvan-
Newman)? B uém ux npunmun padotsi?

Uro takoe MoaynsipHOCTh? Kak oHa ncnonb3yeTcs JUIs OLIEHKH KadecTBa pa3OMeHHs Ha
coo01ecTsa?

Kak M0oxHO BU3yanu3upoBaTh COOOIECTBA B CETHU?

Kakue TIbl TMHAMUKH MOYKHO HAOJIFOIaTh B CETAX (IBOJIOIHMS CTPYKTYPHI,
TIOSIBJICHUE/CUC3HOBEHHE Y3JI0B U pEbep)?

Yro Takoe BpeMeHHbIe ceT? Kak OHM OTIIMYAKOTCS OT CTATUYCCKUX ?

Baok 3: MoaeanpoBanye cOnMaJIbHOTO BbIOOPA U BJMSIHUS

1.

SRR

B 4éM cyTh MOZIETTH KacKaIHOTO PAacIpOCTpaHeHUs (HalIpuMep, MOJIENIb HE3aBUCHMBIX
KacKajoB)?

Yro Takoe moporopas Mojeib pacnpocrpanenus (threshold model)? Kak ona pa6oraer?
Kak BiustHEe 0JJHOTO y371a MOXKET PAaCIPOCTPAHATHCS 110 CETH?

Yro takoe nHpOopMaIMOHHbIC Kackapl? [IpuBeanuTe mpumep U3 pearbHOU KU3HH.

Kak MoxHO ompenenuTs BIUATENbHBIX y3710B (influencers) B cetu?

Kak conuanbHOE BIUSHHE CBSA3aHO C IIEHTPAIbHOCTHIO?

BJIOK 4: HpOI[Bl/IHyTbII’I aHaJIN3 U Kelichl

1.
2.
3.

&

Yactb

no

5.

Kakue MeToabI HCTIONB3YIOTCS 71 aHallu3a MyabTUTpadoB U runeprpago?

Urto Takoe nBynoabHbIE ceTH? Kak X aHaau3upoBaTh (HapuMep, Yepe3 MpOoeKIuu)?
Kak mpuMeHsieTcst ceTeBoi aHalu3 B COIIMABHBIX CETSIX, OMOJIOTHH, SKOHOMUKE,
KpUMUHAINUCTUKE?

Kaxkue sTndyeckre BOIpochl BOZHUKAIOT MIPU aHAIM3€ COLIMAIbHBIX CETEH?

Kaxk ucnonb3oBats Python (6ubmuorexu NetworkX, igraph, Gephi) mist ananuza u
BU3yaJIW3alluU CETei?

Kax unTepnperupoBaTh pe3ysbTaThl aHAIN3a PEaIbHOM ceTH (Harmpumep, CeTh
MEPENUCKH, CETh IUTUPOBAHUM)?

IIpumepHbIe 3a1aHUSA 111 KOHTPOJIbHON PadoThl

1: Teopusi (KpaTKHe 0TBETHI)

Onpenenure NOHIATHE «IIEHTPAIBHOCTH 10 TOCPEAHUYECTBY» U MIPUBEAUTE MIPUMED y3J1a
C BBICOKOH LIEHTPAJIbHOCTBIO TAKOT'O THIIA.

Yro nokaseiBaeT korhdunueHT knacrepusanun? Kak oH BeIYHCISETCS A OJHOTO y37a?
OO0mbscHUTE, B UéM pa3HUIA MEXY CHIIBHOM U c1ab0il KOMIIOHEHTOH CBSI3HOCTH B
OpUEHTUPOBAHHOM Ipade.

Kakoli anroput™ ucnosis3yercs Ui IOMCKa KpaTJyaiIInX yTel B HEB3BEILIEHHOM
rpade?

Yro Takoe MOJYJSIPHOCTD U 3a4€M OHA HY)KHA IPH BBIAETICHUN CO001IeCTB?

Yacrse 2: [IpakTuka (pacyéTsl M aHATU3)
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[EEN

. Jlan rpad u3 5 yznos: A-B, B-C, C-D, D-E, E-A, A-C.
o IloctpoitiTe MmaTpuIly CMEXHOCTH.
e Haiiaute cTenenu Bcex y3ioB.
e Brruucnure ko3¢ dpunment kaacrepusannu st y3na A.
2. B ceru u3 6 y310B HaliuTe y3€J1 C HAUOOJBIIEH HEHTPATBHOCTHIO M0 TOCPETHUYECTBY.
O6ocnyiite.
3. IIpumenure anroputm Girvan-Newman kK nmpocromy rpady (3—4 mara) v OnUIImnTe, Kak
pa3buBaeTcs ceTh Ha COOOIIeCTBa.
4. Onumute, Kak Obl BbI HCKaIN "KIIFOYEBBIX UTPOKOB'" B CETH PACIIPOCTPAHCHUS CITYXOB,
UCTIOJIB3YSl METPHKH IIEHTPATBHOCTH.
Yacrs 3: UnTepnperanus
1. Ha rpaduke Bu3yanu3aliy CETH BbIIEICHBI IBETOM JiBa coodiiecTBa. Kakne BHIBOIBI
MOJKHO CJIeNaTh O CTPYKTYype ceTu?
2. B mopgenu pacnpoctpanenus HHGpOpMauu oauH y3en aktuupoBan 70% ceru. Kakue
XapaKTEPUCTUKHU ITOTO y3Jia MOTJIH CIIOCOOCTBOBAThH TaKOMY 3P deKTy?

IIpumepHoe onucanue (popMaTa M KPUTEPUH OLIEHMBAHMS K 3alllUTe KelicoB
dopmar 3a1UThI Keilca
o I'pynna u3 2-3 cTyeHTOB IpeACTaBIsEeT aHAIU3 PEANTbHOM UM CMOJCIMPOBAHHOM CETH.
o IIpomomxurensHOCTh BICTYIUICHHS: 10—12 MUHYT + 5 MHHYT Ha BONPOCHI .
o ®opmar: npesentanus (PowerPoint, Google Slides) + kpatkuii oT4ér (2—3 cTpaHHIIbI).
e OOs3aTenbHbIE AIEMEHTHI:
e Onucanue cety (MCTOYHUK JJAHHBIX, THII, pa3Mep).
e llenb ananuza.
o IIpumenénnble MeTObI (BU3yanu3alus, IEHTPAIbHOCTb, BbIJICJIEHUE COOOIIECTB
U T.J.).
o MuTepnperanus pe3ynbTaToB.
e BrIBOBI U BO3MOKHBIE IPUIIOKEHHUS.
IIpumepsbl TeM KeiicoB
e AHanu3 ceTH JIpyXObl B CTYACHUECKOH IrpyIIe.
o HccnenoBaHue ceTy HUTUPOBAHUS B HAYUHBIX CTAThsX.
o Ilouck BausTENbHBIX akKkayHTOB B Twitter/X mo Teme Kiaumara.
e AHaJu3 CeTH KOPIOPATUBHBIX CBA3EH MEXIY KOMIIAaHUSMHU.
e MopenupoBaHue paclpoCTpaHEHUs CayXa B 3aKPhITOM COOOIIECTBE.

Kputepmii Onucanue

AKTYaJIbHOCTb H SICHOCTD 1eJIH Yétko chopMyupoBaHHas 3a/1a4a U KOHTEKCT

KoppekTHoe nmprMeHeHne METPUK U aJITOPUTMOB CETEBOTO
KauyecTBO JaHHBIX H METO/10B aHanmm3a

Hcrmonp30BaHne HECKOJIBKHUX IoaAX010B (I_IeHTpaJ'IBHOCTB,

I'nyouna anaausza COO0ITIeCTBA, BU3yaJTH3AIIH)
HHTepnperanusi U BbIBOIbI Jloruunsie, 000CHOBaHHBIC BHIBOIBI HA OCHOBE PE3yJIbTATOB
Od¢opmiienne u mpe3eHTaIAs Uétkas cTpyKTypa, BU3yanu3alus, rpaMoTHas pedb

I[IpumepHbIe TOMaLIHKUE 32 TAHUS
Jomaminee 3axanue 1 (mocjie bioka 1)
1. Tloctpoiite rpad u3 6 y3moB c 3ananneimu pédopamu: A—B, B-C, C-D, D-E, E-F, F-A,
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o Hapucyiite rpag.
o [loctpoiiTe MaTpuily CMEXHOCTH.

e BriunciuTe cTeneHn BcexX Y3J0B U CPEIHIOO CTENIEHb CETH.
e Haiiaure nuaMerp 1 CpeHIO0 TIMHY KpaTyauIlero MmyTH.
2. Haiinure ko3¢ ummenT knactepusanun s y3moB A u C.

JomamHee 3a1anue 2 (mocje bioka 2)
1. 3arpyswute naracer "Zachary’s Karate Club" (moctynen B NetworkX).

o IlocTponTe BU3yanu3anuo CeTH.

e Brigenure cooOmiecTBa ¢ momoInpio anroputma Louvain.
e Bruucnure MOIYISIPHOCT MOYYEHHOTO pa30UeHHUS.

o IIpoananuzupyiite, Kakue y3Jbl HAXOAATCSA Ha TPAHUIIE COOOIIECTB.

2. HaiinuTe y31161 ¢ HanOOJNBIIEH EHTPATLHOCTHIO 110 TIOCPEAHUYECTBY U OOBSICHUTE HX

POJIb B CCTHU.

Jomammnee 3aganue 3 (nmocie bioka 3)
1. Cwmonenupyiite npoctyto ceth u3 10 y310B. Beibepute 2 y3na-uHuparopa.

o IIpumenuTe noporoByro Mojenb ¢ moporom 0.4.

e OnumuTe, KaKMe Y3JIbl AKTUBUPYIOTCS Ha KaXKJIOM IIIare.
e U3menute nopor 1o 0.6 — kak U3MEHUJICS pe3yabTar?
2. OOBsCHUTE, MOYEMY Y3€Jl C BBICOKOW CTEIICHBIO HE BCET[a CTAHOBUTCS

"'cyneppacrnpocTpaHUTeNEeM .

Jomamnee 3aganue 4 (nociae bioka 4)
1. BweiOepute peanbHbIii gatacet (Harpumep, ¢ caiita Kaggle, SNAP, mnu BcTpoeHHBIN B

NetworkX).
e  OnuiumuTe €ro CTpyKkTypy.

o IIpoBeaure aHanu3: BU3yanu3auus, HEHTPAIbHOCTb, BbIJICIIEHUE COOOILECTB.
e Hanummre kopotkuii oTuét (1-2 cTp.) C UHTEpHpETAIHEH.
2. Tlpemnoxxure, KAk MO’KHO HCIOJIB30BATh PE3YJIbTAThl aHATIHM3a B IPAKTHUUYECKON cdepe

(pexsiama, 6€301MacHOCTh, 0Opa30BaHUE U T.1.).

33}13Hlflﬂ IJIdA l'lpOMe)KyTO‘lHOi;I aTTeCTallui 110 JMCHUIIJINHE (MO)IyJIlO)

Ne i/ 3aganue OtBer Kommnerennus

1 VYkaxuTte 0a30BYI0 CTPYKTYPY NPEICTABICHHUS CBSI3EH I'pad YK-1
MEXy 00bEKTaMH B CETEBOM aHaJIM3e.

2 Ha3zoBure 31eMeHT rpada, npeacTaBisionmii 00bEKT B Bepmuna (y3en) YK-1
CETH.

3 VYxaxunte 3meMeHT rpada, IpeiCcTaBIsSIOMINN CBSI3b MEXTY Pebpo (zyra) YK-1
00BEKTaMHU.

4 Hazosure Tun rpaga, B KOTOpOM HarpaBiieHHE CBSI3ei OpueHTUPOBaHHBI YK-1
HMMeeT 3HaueHHe. i rpad

5 YkaxuTe Mepy, XapaKTepU3YIOIIYI0 KOJIMYECTBO CBSI3EH Crenens (degree) OIIK-3
y3i1a.

6 HazoBute MeTpuKy IIEHTPATHLHOCTH, OTPAXKAIOITYIO ILlenTpanpHOCTH OIlK-3
HaXOKACHHUE y3/1a Ha KpaTYallIuX My TAX MEXIY APYTHUMHU 1o
y3J1aMH. MOCPETHUYECTBY

(betweenness)
7 YKaxXuTe METPHKY, OMPEIENSIONYI0 OJIM30CTh y3I1a KO LenTpampHOCTH OIIK-3

BCEM OCTaJIbHBIM B CCTH.

10 OJIM30CTH
(closeness)
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8 HazoBute MeTpuKy HEHTPaIbHOCTH, YUUTHIBAIOIIYIO LenTpanpHOCTD OIIK-3

BIIMSATEJIBHOCTD COCENEH y3ia. 110 COOCTBEHHOMY
BEKTOPY
(eigenvector)

9 Yxkaxute KodpHUITUEHT, XapaKTepU3YIOIIHA yPOBEHb Koaddumment OIIK-4
IPYIIIUPOBKH Y3JIOB B CETH. KJIaCTEPU3ALUH

10 HazoBuTte mokasarenb, OTpaXkaronuil cpeiHee CpenHsist JyiMHA OIIK-4
KOJIMYECTBO IIAr0B MEXK/y y3JIaMH B CETH. MyTH

11 YKaxxuTe MakCUMaIbHOE PACCTOSHUE MEXKIY ABYMS Huametp rpada OIIK-4
y371aMH B CBS3HOW KOMIIOHEHTE.

12 HazoBute MaTpuuHOe mpeacTaBieHue rpada, rae Matpuna [K-1
9JIEMEHTHI MTOKA3bIBAIOT HANTMUue péoep. CMEKHOCTH

13 YKaXHTe aJTOPUTM BBIICICHHS COOOIECTB, OCHOBAHHBII Anroput™ IIK-1
Ha ONTUMH3ALMU MOAYJIIPHOCTH. Louvain

14 HazoBute Mepy kauecTBa pa3OMEHHUS CETH Ha MonyasipHOCTb [K-1
cooO1iecTBa. (modularity)

15 YKaXUTE METOJ BBISIBIICHUS COOOITICCTB Uepes Anroput™ IIK-1
MOCIIeZI0BaTENbHOE yaaneHne pédep ¢ BEICOKOI Girvan-Newman
MOCPETHUYHOCTBIO.

16 HazoBute Mozens pacnpoctpaHeHus HHGOPMAIUH, B Monenb IK-2
KOTOPOI aKTUBaLHKs y371a IPOUCXOJUT C ONPENeNEHHON HE3aBUCHMBIX
BEPOSITHOCTBIO. KacKaJioB

(Independent
Cascade)

17 YkaxuTe MoJielb, B KOTOPOH y3€Il aKTUBHUPYETCS TIPH [Toporosas IK-2
MPEBBILICHUH IO aKTUBHBIX COCE/ICH 3aJIaHHOTO MO/IeNb
nopora. (Threshold

Model)

18 HazoBuTe nonsTHe, ONMMCHIBAOIISE Y3€T, COSTUHSIONTIINA CrpykrypHas IK-2
pa3HbIe COOOINECTBA M KOHTPOJIUPYIOIIHIA TOTOK neipa (broker)
WHPOpPMALIUH.

19 YKaXuTe TUT CETH, B KOTOPOM CBS3H MEXKIY Y3JIaMH Bpemennas cethb I1K-8
H3MEHSIOTCS BO BPEMEHH. (temporal

network)

20 HazoBuTe MHCTPYMEHT BU3yaIM3alluy U aHAJIN3a CeTeH, Gephi I1K-8
OJICP’KUBAIOIIMI UIMIOPT/9KCHOPT Tpados.

21 VYxaxurte 6nbnuorexy Python st mporpamMmHoro NetworkX I1K-8
aHaJIM3a CeTeil.

22 HazoBuTe nokasarens, OTpakarolUil OO BO3MOKHBIX [TnoTHOCTH Tpada YK-1
pEdep, pealIn30BaHHBIX B CETH.

23 VYxkaxure Tun rpada, B KOTOPOM Y3JIbl IPUHAJICHKAT IBYM JBy1onbHBINA OIIK-3
pa3HBIM rpymmnam, a pédpa — TOJILKO MEXK/y HUMHU. rpad (bipartite)

24 HazoBute noaxon k aHau3y ABYAOIBHBIX CETEH uepes [Ipoexuus cetu OIIK-4
MPOCKIMIO HAa OJIHY U3 JI0JIEH.

25 YKaKHUTE MTOHATHUE, ONUCHIBAIOLIEE Y3JIbI C IIOXOXKUMU CrpykrypHas [K-1
MaTTepPHAMH CBsI3CH. 9KBUBAJICHTHOCTh

26 HazoBute metos ananusa, UCIONb3yeMbI IS BhIsABIICHUS | brokMoaenuposa T1IK-1
CKPBITBIX CTPYKTYPHBIX POJICH B CETH. HUE

27 YKaXuTe METPHUKY, OTPAXKAIOIIYIO BEPOATHOCTH Koaddpumment [K-2
CYIIIECTBOBaHUSI CBSA3H MEXKIY COCEISIMH y3J1a. KJIACTepU3allnU

28 HazoBute npuHIum, exanuii B OCHOBE MOMCKA Ilouck B mupuny [K-2
KpaTyalInx myTed B HeB3BELICHHOM Tpade. (BFS)

29 VYxaxure Gopmar ¢aiina, 4acTo UCTIONB3yEeMbIi JIJIsS .gexft / .graphml / K-8
XpaHeHHsl CTPYKTYPhI rpada. .edgelist
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HazoBute popmy npeacraBieHus pe3ybTaTOB aHAINA3a
CETH B HAYUYHOM OTYETE.

Busyanuzamus +
UHTEpIpeTaLUs
METPUK

[1K-8
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