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1. KpaTtkas xapakTepucTHKA JHCHUIINHBI (MO1YJIs1)

PabGouass mporpamma mucuurmHbl (MOaynsi) «CeTeBOW aHamM3» COCTaBJICHA B
COOTBETCTBUHU C (ellepalbHbIM TOCYIAPCTBEHHBIM OOpPa30BaTEeNbHBIM CTAHAAPTOM BBICILETO
oOpa3oBanus — OakanaBpuar no Harpasienuto 38.03.05 busnec-unpopmaruka, npoduis busnec
W aHAINTUKA, YTBEPXKACHHBIA TNPUKA30M MHHHCTEpCTBA HAYKM M BBICIIETO0 OOpa30BaHMUS
Poccuiickoit eneparuu Ne 838 ot 29.07.2020 roxa.

WN3yuenne paucuummHbel (Moxyns) «CereBoil aHaiu3» 103BOJseT  3((EKTUBHO
pa3pabarbIBaThb, OpoABHTaTb W aJanTUPOBaTh  MPOIYKTHI, obecrieunBasi WX
KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE. DTO CHOCOOCTBYET JOCTHXKEHUIO CTPATErMUECKUX Lesen
KOMIIAaHWUH ¥ YIOBJIETBOPEHHIO MMOTPEOHOCTEH KIIMEHTOB.

Mecrto AucuunauHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hacrosimas qucuunnuza (Mo1ysib) BKIIOYEHA B Y4eOHBIH IJ1aH [0 MPOorpaMMe MOAr0TOBKU
OakanaBpuata o HarmpasieHuio 38.03.05 busnec-undopmaruka, npoduis busHec u aHanuTHKA
U BXOJWUT B BapuaTUBHYIO 4dacTh bioka 1, ¢opmupyemyro ydacTHHKamMH OOpa30BaTeNbHBIX
OTHOILIEHUH.

JucuunnuHa (MOIyib) sIBJIsieTCsl BBIOOPHOW U JOCTYIHA [Tl U3ydeHus Ha 3 Ui 4 Kypce B
5, 6, 7 cemecTpax Ha BBIOOp TOCJIE YCIEITHOTO OCBOCHUS JMUCIHMILIUHBI ««BpeMeHHbIe psabl U
MaHeJIbHbIE JAHHBIEN».

Lenp u3ydyeHuss AUCHUILUIMHBI (MOAYJs1). (OPMUPOBAHHWE HABBIKOB IUIAHUPOBAHWS,
pa3pabOTKW W TPOABIKCHHS TMPOIYKTOB JUIS YCICIIHOTO YIOBJICTBOPCHHS PBIHOYHBIX
MOTpPeOHOCTEN U JOCTHKEHHUST OU3HEC-TIeIICH.

3anayu M3y4eHUus IMCHUIIMHBI (MOIYJIs1):

— HW3YYUTh OCHOBBI aHAJIM3a JAHHBIX U METPUK MPOAYKTA, BKIOUYasi cOop, oOpaboTKy u
MHTEPIPETALMIO JaHHBIX JJIs1 OLIEHKH 3()()EKTUBHOCTH MPOAYKTA U MPUHATHUS PELICHHI;

— pa3paboTaTh HaBBIKK MHTETPALIMH JAHHBIX B MMPOLIECCHl TIAHUPOBAHMS, Pa3pabOTKU 1
3aIrycKa MpOJyKTOB, C aKIIEHTOM Ha 3TUYECKUE aCIEeKThl U COOTBETCTBUE TPEOOBAHUSIM PbIHKA B
cdepe UCKYCCTBEHHOTO UHTEJICKTA;

— NPUMEHUTH TOJy4YCHHbIE 3HAHMSA HA MPAKTUKE 4Yepe3 aHallu3 pealibHbIX KEWCOB U
MIPOEKTUPOBAHUE CTPATErHil yIpaBjieHHs] NPOAYKTaMU, OPUEHTHPOBAHHBIX Ha JaHHBIC, IS
MOBBILIECHUS] KOHKYPEHTOCIIOCOOHOCTH B IIU(PPOBOI SKOHOMHUKE.

B pe3yabTaTe 0CBOCHHS JUCHMILIMHBI (MO1YJIs1) 00YUAKOIIMIACH 10JIKEH:

3Hamy:

- OCHOBHBIE TEOPETHUECKHUE KOHIENTHI CETEBOI0 aHAIN3a,

- METObl pacyeTa CTaTUCTHK,

- CYTb U LIEGHHOCTh OJIOKMOJIEIIMPOBAHHUS,

- cienu UKy MoJienel COIMaIbHOTO BIMSIHUSI U COLMATBHOTO BBIOODA,

- IMHAMUYECKHE CETH,

- peanbHbIe KEeHChI MPUMEHEHUSI CETEBOTO aHAIN3a.

ymemov:

- MPUMEHSTh TEOPETUYECKUE KOHIICTITHI Ha MTPAKTHKE,

- MPOU3BOIUTH PACYETHl OCHOBHBIX METPUK,

- paboTaTh C pelIeBaHTHBIM KOJIOM,

- HHTEPIPETUPOBATH BbIIATY.

enaoemu:

- HaBBIKaMU MPOBEICHUS UCCIIEAOBAaHUS / aHaIN3a / SKCIIEPTHOM OI[EHKH C UCTIOIh30BAaHUEM
METO/I0JIOTHH TIPUKIIATHOTO CETEBOTO aHAlIN3a.
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2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsI

Komnerennun, ¢opmupyeMbie B pe3ylbTaTeé OCBOCHHUS JAUCHUIUIMHBI (MOIYJsS) MpH
MIPOBEJICHUH YUECOHBIX 3aHATHI B (POpPME KOHTAKTHOU pabOTHI 0OYJAIOIINXCS ¢ IEAArOTUICCKUMU
paboTHHKaMU YHHUBEPCUTETA U B OPME CaMOCTOSATENLHON pabOThl 00yJarOIIUXCS:

Komnerenuns Conep:xanne HNuankarop Ilepeuenb MIaHUPyeMBbIX Pe3yIbTATOB
KOMIETeHIIHH KOMIETEHII N 00yueHHs 0 TUCHUILIMHE (MOIYJII0)
YK-1. Criocoben YK-1.1. 3HaeT MeTo/bl MOUCKA U aHAIN3a
OCYILECTBIIATDH MOUCK, uHpOpPMaIUK B 00J1aCTH aHAJIMTHKH,
KPUTUYECKHH aHAIU3 U OCHOBHBIC IPUHIIHITBI KPUTHYECKON OI[EHKH
CHHTe3 HH(pOopMaIHH, WCTOYHUKOB UHPOPMAIMH U HX
NPUMEHSATh CUCTEMHBIN pEIeBaHTHOCTH.
MOXOJ JUIsl pELIEHUS YK-1.2. YMeer KpUTUYECKH OLIEHUBATh UCTOYHUKHU
MIOCTABJICHHBIX 33144 WHGOPMAIUH U CHHTE3UPOBATh JTaHHBIE U3
Pa3NIUYHBIX HCTOYHUKOB JUISl PEIICHHS
3aj]a4, MPUMEHSITh CUCTEMHBIN TOJX0]] K
aHaJIM3y U PEIICHUI0 KOMIUIEKCHBIX
pooIeM
YK-1.3. Nmeer npakTUYECKHIA OIBIT paOOTHI C
COBPEMEHHBIMH WHCTPYMEHTaAMH U
TEXHOJIOTUSIMU IJ1s1 00pabOTKH
uHpOopMaIu, GOpMyTHPOBAHUHU H
CTPYKTYpPHUPOBAHUH 3a]1a4 HA OCHOBE
MOJTY4EeHHON MH(pOpMaIyn
OIIK-3. CnocobeH yrpaBIsITh OIlK-3.1. 3HaeT MPUHIHUITEI YIIPaBJICHHS TPOIleCCaMu
IIPOLIECCAMHU CO3JaHUS U pa3pabOTKH U BHEAPEHUS [IPOLYKTOB U
HCIOJIb30BaHUS ycnyr B chepe HHPOpMALIOHHO-
IIPOAYKTOB U YCIYT B KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
chepe OIlK-3.2. YMeer pa3zpabaThiBaTh aITOPUTMEI H
HHPOPMAITMOHHO- MPOrpaMMBbI, 00eCIICUHBAIOIINE
KOMMYHHMKAIIMOHHBIX 3¢ dEeKTUBHOE CO3JaHNE U UCIIONIb30BAHNE
TEXHOJIOTUH, B TOM MH(OPMAIMOHHBIX IPOJYKTOB
4uCyIe pa3pabaTeIBaTh OIIK-3.3. Hmeer pakTHYECKHI OIBIT B YIPABICHUH
aJTOPUTMBI U MPOEKTaMH B 00JIaCTH HHPOPMAITMOHHO-
IIPOrPaMMBbI 151 UX KOMMYHUKAIIMOHHBIX TEXHOIOTHH,
MIPAKTUYECKON BKJIH0Yasi KOOPAWHALNIO KOMaH] U
peann3anuu PECypCOB ISl JOCTHKEHHS [TOCTaBJICHHBIX
nenen
OIIK-4. CriocoOeH MoHNMATh OIIK-4.1. 3HaeT OCHOBHBIE MPUHITUITHI PAOOTHI
MIPUHLUIBI PaOOTHI MH(OPMALIMOHHBIX TEXHOIOTHH U X
“H()OPMAITMOHHBIX BIIUSTHHE HA OM3HEC-TIPOIIECCHI
TEXHOJIOIUH; OIIK-4.2. VYMeeT HCIToab30BaTh METOIEI B
HCIOJIb30BaTh IporpaMMHBIE CpeACTBa Al cOopa,
“H(}OpPMAITUIO, METOIBI 00paboTKH ¥ aHaNMHM3a HHHOPMAIIHIH,
U IpOrpaMMHBIE obecrieurBas KA4UeCTBEHHYIO
cpexacTBa ee cOopa, MH(OPMAMOHHO-aHATUTHYECKYIO
00paboTKH U aHaIM3a HOIJEPXKKY
171 MH(GOPMALMOHHO- OIIK-4.3. Nmeer npakTUyecKUil ONBIT B IPUMEHEHUHU
AHAJTUTUIECKON AQHAJTUTUYECKUX HHCTPYMEHTOB AJIS
MOJICPKKH MPUHSTHUS TIOJIICPKKH TIPUHSTHS YIIPABICHUSCKUX
YIIPaBJICHYECKUX pEeLIeHUH B OpraHu3aisIx
peneHni
IK-1. Criocoben [K-1.1. 3HAeT KIF0YEBbIE METO/BI
HCIOJIb30BaTh €CTECTBEHHOHAYYHBIX, IKOHOMHYECKHUX H
OCHOBHBIE METO/IbI UT-nucunmuimg, npuMeHseMble B
€CTECTBEHHOHAYYHBIX, npodeccHoHaIbHON ASSITENbHOCTH

ONEeKTPOHHBIN TOKYMEHT




sKkoHoMmuueckux u UT-
JUCIUIINH B
npoheccroHaIbHON
JIeITEILHOCTH JUIs

[K-1.2.

YmMmeer HWHTCIPpUPOBATH PA3JIMYHBIC
METOAO0JIOTHYCCKUEC IMOAXOAbI A
IMPOBCACHUA TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX HCCIIeIOBaHUM

TEOPETUYECKOr 0 U IK-1.3. MMeer npakTUYECKUI OIBIT IPUMEHEHUS
9KCIIEPUMEHTAIILHOTO METO/IOB B pEaJIbHBIX MPOEKTaX IS
UCCIIeIOBaHUS JIOCTHIKCHU ST HAYYHBIX M TPAKTHYSCKUX
PE3YNIBTaTOB

IK-2. Crniocoben IK-2.1. 3HaeT OCHOBHBIE MATEMATUYECKHUE METOIbI
UCIIONIb30BATh Y MHCTpyMEHTaJIbHBIE CPE/ICTBA,
COOTBETCTBYIOIIIHH MIPUMEHsIEMbIE JIJI1 00paOOTKH U aHaJIN3a
MaTeMaTH4eCKui uHpOpMaIUH
amnmapar u [K-2.2. Yumeer a3 pexkTHBHO HCIOIB30BAThH
WHCTPYMEHTAIbHBIC MaTeMaTHYeCKUH ammapart Jiist
CpezcTBa JUIst CHCTEMAaTU3aI[UH JAHHBIX U PEIICHHS
00paboTKH, aHaM3a U npodeccHoHANBHBIX 33124
CUCTEMaTU3aLNU [K-2.3. Hmeet nmpakTHUecKUii OIBIT pabOTHI ¢
uH(OpPMAITUH 10 TEME WHCTPYMEHTaMU aHajM3a HH(pOpMaIuu B
WCCIIEIOBAHUS JUTS paMKax HCCIIEOBATEILCKUX ITPOCKTOB
peleHus 3aaa4q
npodeccroHanTbHOMN
JIeSTENLHOCTH

IK-8. Cnocoben mmox IK-8.1. 3HaeT MPUHIUITEI U CTAHIAPTHI YITPABICHUS
PYKOBOJICTBOM MPOEKTaMHU
crieruanucra domnee
BBICOKO# KaTeropuu I1K-8.2. YMeer pa3padaThIBaTh IUTaHbI U
OCYIIECTBIIAT OPraHU30BBIBATH POEKTHYIO ICATEILHOCTD
MJIaHUPOBAHUE U B COOTBETCTBUU C YCTAHOBJICHHBIMH
OpraHu3aIuIo CTaHAapTaMu
HPOEKTHOI I1K-8.3. HMeeT npakTUYECKUN OIMBIT Y4aCTHS B

JesITeTFHOCTH Ha
OCHOBE CTaHJ]aPTOB
yIIpaBIEHHS TPOSKTaAMHI

MIPOEKTHOHN paboTe, BKITIOYas
TUTAHUPOBAHUE U KOOPAWHAIHIO 33724
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3. Temaruuyeckuii MJIaH

Nen/ TpynoeMkocTh, akaieMu4ecKHe Yachl
n Ounas ¢popma
AynuTopHasi paboTa
HaumenoBanue ° TKY
pasena IHCIHIIMER | = % - (Tekymumii
MOYJIs1 3 o = CamocrosTeb KOHTPOJIb
Groayatm E E E & Koutpo, Hasi padora yCHeBaf?MOCTH)
Q =%
=
1 Biok 1: 10 10 30 Jomarnune
(dyHIaMeHTaIbHBIC 3aJIaHus
KOHIIENIIUH CETEBOTO AynutopHas
aHaJm3a pabora
2 bnok 2: CtpykTypHBbIe 10 10 2 30 Homarnaue
PO, COO0IeCTBa U 3aJIaHus
JUHaMUKa AynuTtopHas
pabora
3 Biok 3: 5 5 2 30 Jomariaue
MopenupoBaHnue 3a7aHus
COLIMAJILHOIO BRIOOpA U KontposnbHas
BIIASTHHS pabora
4 brnok 4: IlponBunyTHI# 5 5 2 30 Homarmane
AHAJIU3 U KEICBI 3a/1aHUS
3ammTa KeiicoB
Ik3zamen 4
Hmozo: | 30 30 10 120
Oobvem oucyunaunvl (Mooys) 190
(6 ax. u.)
Oovem oucyunaunsl (M0ooyns) 5
(6 3au. eo.)
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4. Copep:kanue JUCHUNIUHBI (MOIYJIA)

Nen/m | HammeHoBaHue pasaena Conep:kanue TUCHUNJIUHBI (MOYJIs1) IO TeMaM
JUCHMILIMHBI (MOTYJIs1)
1 broxk 1: Beeznenue: ceru Kak NPUKIAAHON UHCTPYMEHT
(dbyHaaMeHTa bHbIC I'padsl 1 MaTpHLIBL: 6230BBIE DIIEMEHTHI M TOJCTPYKTYPHI
KOHIIEMIINH CETEBOT0 Tomomnorus cetu
aHaiausza LleHTpaibHOCTH U BIUSHUE: KTO Ba)KEH B CETU?
JByznonbHBIE rpadbl U CETH: aHAIN3 B3aUMOJCHCTBHI
2 bnok 2: CtpykTypHbIe [Mounck cooOiecTB ¥ TOMOPHITUS
ponu, coo0dIecTBa u BIIOKMOENMHT: BBISBIIEHUE 3KBUBAJICHTHOCTEN U POJIEH
JUHAMHKa KitactepHslii aHanm3 ceTeBbIX TaHHBIX
MapxkoBckue 11enu 1 Monrte-Kapio cumymnsimu
3 bnok 3: MogenupoBanue ERGM: DkcnioHeHuanbHble crydaiinbie moaenu (Yacts 1)
COIMAJIFHOTO BBIOOpA U ERGM: IIpoaBuHYTHIE TEMBI U MOJICNIN COIIMANILHOTO BEIOOpa (YacTh 2)
BIIUSIHUS Mogenu conmanbHoro BiusiHus: auddysus n kackansr (Yacts 1)
Mojenu colMaibHOr0 BIMsIHYS U pobiema npuuanHHocTH (YacTs 2)
4 bnok 4: TIponBuHyTHII BbI30BbI 1 BO3MOKHOCTH IMHAMUYECKUX CETEN

aHaJIN3 U KEUCHI

IIpuxiaHON ceTeBOi aHaNM3: UTOTHU Kypca
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5. Y4eOHoO-MeTOOUYECKOE 00ecIeUEeHHE

VHuBepcUTET  pacrojiaraeT  MOJHBIM ~ HAOOpPOM  JIMIICH3MOHHOTO M CBOOOJHO
pacrpocTpaHseMOro MpOrpaMMHOTO OOecreyeHus, BKIIOYAs IPOJYKTHI OTEYECTBEHHOTO
IIPOU3BOJICTBA.

Kaxxnplif cTyleHT B TeueHue BCEro Inepuoja OOydeHHUs IOJIydyaeT WHIAUBUAYaJIbHbIN
HEOTPaHUYEHHBIM  JOCTYl K  DJEKTPOHHO-OMOIMOTEYHOW CHCTEME€ U AJIEKTPOHHOU
UH(QOPMAIIMOHHO-00pa30BaTEIbHON Cpelie YHHBEPCUTETa. OTH CUCTEMBl IIPEIOCTABISAIOT
BO3MOKHOCTb JIOCTYIIA K pecypcaM U3 JII000H TOYKH, TJ€ €CTh NOJKIIOUeHHuE K cetu MHTepHer,
KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U 3a €r0 Mpe/ieaMH.

Crynentam oOecriedeH yqalleHHBIH JOCTYNl K COBPEMEHHBIM IMpo(ecCHOHATbHBIM 0a3zam
JAHHBIX U HH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnoenasa numepamypa:

1. ba6emko, JI. O. DxoHOMeTpHKa U SKOHOMETpHUeckoe MozaenupoBanue B Excel u R :
yuebHuk / JI.O. babemko, 1.B. OpnoBa. — Mocksa : UHOPA-M, 2025. — 300 c. : m1. —
(Beicmiee o6pazoBanue). — DOI 10.12737/1079837. - ISBN 978-5-16-020683-7. - Tekcr :
anextpounsiid. - URL: https://znanium.ru/catalog/product/2186880 .

2. TNogmmosixkuna, T. A. CereBoit 1 qudy3HBINA aHATN3 TIOTUTAKHA: TEOPHSI, METOIOIOTHS,
MpakTHUKa, MojenupoBanue: YaeoHnoe nocooue / [lommubskuna T.A. - PoctoB-Ha-/{ony: FOxHbBII
denepanbubiil yHEBepcuTeT, 2016. - 99 c.: ISBN 978-5-9275-2241-5. - TekcT : 37eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/996868 .

Jlonoanumenvhasn numepamypa:

1. DxoHommueckas Teopus : yueOnuk / mox pen. P.C. Iaiicura. — Mocksa : UHOPA-M,
2024. — 330 ¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-005470-4. - Tekcr :
anextpouusiid. - URL: https://znanium.ru/catalog/product/2084556.

6. MarepuaJbHO-TEXHHYECKOE O0ecneuyeHue

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOW 0a30i, COOTBETCTBYIOUICH
JEMCTBYIOUIUM MPOTUBOIOKAPHBIM MPaBUIIaM U HOPMaM U 00ecrieyrBaronieil MpoBeIeHIE BCEX
BUJIOB JIUCUMIUIMHAPDHON M MEXAMCHUIUIMHAPHOW IOATOTOBKH, IPAKTUYECKOM M Hay4YHO-
HCCIIeIOBATENIbCKOU paboT 00ydaromuXcs, MPeAyCMOTPEHHBIX YU€OHBIM MIJIAHOM.

[Tomenienus, KOTOpbIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHIA
JEKIMOHHOTO TWMA, 3aHATHH CEeMUHApCKOro (MPaKTUYECKOro) THIIA, TPYNNOBBIX U
WHJMBUIYyAJIbHBIX KOHCYIbTAlMM, TEKYLIErO0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTalluu, a TaKkKe
MOMEILIEHHUS JUIsl CAMOCTOSITENIbHOM pabOThl M IOMEIIEHHS Ui XpaHEHUs U MPOPHIAKTUIECKOTO
obciyxuBaHusi yueOHOro o6opynoBanus. [lomeneHns: yKOMIUIEKTOBAHbI ClIeUaTN3UPOBAHHOM
MeOeNbl0 U TeXHUYECKHUMH CPEICTBaMU OOy4deHHs, CIYKaIlUMU IJI TpeICTaBieHUs yueOHOM
uHhopManuu OOIBIION ayAUTOPHH.

N3ydenue nucuuminuel (Moayisi) obecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALIICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOU;

— MEXaHUYECKMMH KaJbKYJIATOPaAMU;

— CHeNHaTu3UPOBAaHHBIM 000PYIO0BAaHUEM, BKIIIOUAs IEMOHCTPALIMOHHOE 000y I0OBAHUE.

[Tomemienus 17151 CaMOCTOSITENEHOM pabOThI 00YJAIONTUXCS, B TOM YHUCIIE IPUCTIOCOOTICHHBIE
JUISL WCIIOJIb30BAaHUS HMHBAIMAAMHM W JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0pPOBbS,
OCHAIIEHbl KOMIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBHIO MOJKIIOUEHUs1 K cetn «VHTepHeT» u
obecrieueHreM  JOCTyma B  OJEKTPOHHYIO  WH(GOPMAIMOHHO-00pa30BaTENbHYI0  CPEly
YHusepcurera.
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https://znanium.ru/catalog/product/2186880
https://znanium.com/catalog/product/996868
https://znanium.ru/catalog/product/2084556

OOyuaromuMcst MPeAOCTaBIsIETCsl AOCTYyN (B TOM 4HCIE YAAIEHHbI) K pecypcam
MH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHONW ceTH «VHTepHeT», 3NIEeKTPOHHBIM pecypcaM (B TOM
qHcie 3JEKTPOHHBIM OHONMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(pEeCcCHOHATBHBIM 0a3aM
JTAHHBIX U WH(OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

Ne HaumenoBanme nopraja Cceblika
(n3ganus, Kypca, 1I0KyMeHTa)
1. | Hayunas anexrponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubnoTeka
2. Basa mansaeix mg | T-cenuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHelii calT MUHHCTEPCTBA HAYKHU U https://minobrnauki.gov.ru/

BBICIIIEro 00pa3oBanus Poccutickoii denepanuu

5. | ®enepanbhbiii moptai «Poccuiickoe odOpazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "EnuHoe okHO noctyma | http://window.edu.ru/
K 00pa3oBaTenbHbIM pecypcam”

7. | Enunas xomiekuus nudpoBsix odpa3zoBaTenbHbix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepasnbHblii IEHTP HHPOPMATUOHHO - http://fcior.edu.ru/
00pa3oBaTENbHBIX PECYPCOB

[lepeueHr HMHQPOPMAIMOHHBIX TEXHOJOTHH, HCIOJIb3YEMbIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNIbHOTO MpoIIecca MO JUCITUTUIMHE (MOIY/0), B TOM YHCIIe KOMIUIEKT JIUIIEH3MOHHOTO
MPOTPAaMMHOTO  OOECTICUCeHHs, COBpEMEHHbIe TpodeccnoHanbHble 0a3bl  JaHHBIX H
MH(POPMAIIMOHHBIC CITPABOYHBIC CUCTEMBI:

HaumenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacnpocTpaHsieMoe

OnepanuoHHble CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmoe | nmuuensnonHOE

bpay3sepsbl:

SAunekc.bpaysep OTEUECTBEHHOE | CBOOOJHO PACIPOCTPAHIEMOE

Google Chrome 3apyOeKHOE CBOOOIHO PacIpOCTPAHIEMOE

OducHble NIPUIOKEHU:

Microsoft Imagine (Visio, OneNote) 3apyOeKHOE JIMIIEH3UOHHOE

TeXstudio 3apyOeKHOE CBOOOIHO pacIpOCTPAHIEMOE

Adobe Acrobat Reader 3apyOeKHOE CBOOOJIHO pacrpocTpaHsIeMoe

IIporpaMmmHoe obecnieuenne 1Jsl IVIAHUPOBAHUSI M YU€TA BPEMEHU:

Toggle app | 3apy6exHoe | cBOBGOIHO pacHpocTpaHseMoe

Cucrembl ynpaBjeHUsi IPOEKTAMH:

Microsoft Imagine (Project) | 3apy6exHoe | nuiensnonHoOE

Cucrtembl ynpaBjeHus 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuiensnonHoOE

Cucremsl pezepBHoro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuiensnonHOE

CnpaBo4HO-TIPABOBbIE CHCTEMBI:

Koncynprantllintoc: cripaBodHO-TIpaBOBast OTEUECTBEHHOE | JIUIICH3UOHHOE

cucremMa

CpencTBa aHTHBHPYCHOM 3alUTHI:

Kaspersky Endpoint Security mis 6uzneca OTEUECTBEHHOE | JIMLIEH3UOHHOE

Crannmaptabiii Russian Edition

Cpeabl pa3paboTku:

Visual Studio Code 3apyOexHOe cBOOOJTHO pacHpocTpaHsIeMoe

Bash (Unix shell) 3apyOexHOe CcBOOOJTHO pacHpocTpaHsIeMoe
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Anaconda 3apyOexHOE CcBOOOJTHO pacHpoCTpaHsIeMOe
Robotic Operating System 3apyOexKHOE CBOOOIHO pacpoCTpaHsIeMoe
CopelliaSim 3apy0OeKHOe CBOOOJTHO pacipocTpaHsIeMoe
Google Colaboratory 3apyOexKHOE CBOOOIHO pacpoCTpaHsIeMoe
IlakeThI NPOrPaMMHBIX CPEACTB U OHOINOTEK:

AutoPsy 3apyOeKHOE cBOOOJIHO pacHpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOeKHOE CBOOOIHO pacpoCTPaHsIeMOe
Cucrembl ynpasJjeHusi onoanorpadpuyeckoi nHpopmanuei:

Zotero 3apyOeKHOE | cBOGOIHO pacTpocTpaHseMoe
CepBuchl H CJIyxK0bI:

Bind 3apyOeKHOE cBOOOJIHO pacHpoOCTpaHsIeMOe
Docker 3apy0exHOoe CBOOOJTHO PACIPOCTPAHSIEMOE

7. MeToauuyecKkne U OlleHOUHbIE MaTepHuaJbl
MeToauueckue YKazanus 1Jist Oﬁy‘lalOHll/lXCH 0 OCBOCHHUIO NHUCIHUITJIMHBI (MOIlyJ'lﬂ)

B nponecce uzydenuss aucuuiuivibel (Moxayns) «CeTeBoil aHain3» B paMKax TEKYILLIEro
KOHTPOJISl YCIIEBAEMOCTH HMCTIOJIb3YIOTCSl TaKKe BUJIbI yueOHOUM padoThl, KaK JIEKIIMU, CEMUHAPBI,
MIPaKTUYECKHE 3aHATHS, TIOMAIlIHNE 3aJaHNs], KEHCBhI, a TAKXKe Pa3INYHbIe BUIbI CAMOCTOSITENLHOM
paboTel OOyyaromuxcsi MO 33JaHUI0 TPEINoJaBareis, HalpaBleHHblE HA pPa3BUTHE HABBIKOB
npodeccoHaIbHOM JIEKCUKH, 3aKpeIUIeHHEe MPAaKTUYeCKUX Mpo(ecCHOHATbHBIX KOMIETEHIINH,
MOOUIPEHNE UHUIINATHB.

Jlekyus — cuUcCTEeMaTHYeCKOE, IMOCIIEJOBATEIbHOE, MOHOJIOTMYECKOE  H3JIOKEHUE
MpernojaBaTesieM y4eOHOro MaTepHana, Kak IpaBuio, TEOPETHUYECKOrO XapaKTepa.

B mpouecce nexkuumii peKOMEHAYETCS BECTH KOHCIEKT JICKIUW: KPAaTKO M CXEMAaTHU4HO
(uKCcHpOBaThL OCHOBHBIE HJIEH, BBIBOJBI M OOOOIIEHMS JEKIMH; BBIACIATH BaXKHbIE MBICIH,
KIIIOYEBBIE CJIOBA U TepMHHBI. HeoOXOoquMMO OTMETUTH BOMPOCHI WM MaTepuaibl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHEHUS, U MOMBITATHCS HAUTHU OTBETHI B PEKOMEHJOBaHHOM suTeparype. Ecnu
pazobpaTbCsi B Marepualie He YyAaercs, clieAyeT cQOopMyIHpoBaTh BONPOC M 3a4aTh €ro
MIPEroJaBaTe0 Ha KOHCYIbTAllMM U BO BPEMSI CEMUHAPCKOTO (IIPAKTUYECKOTO) 3aHATHSL.

Cemunap — 310 Qopma yueOHOM NesTeNbHOCTH, TPOBOAUMAs B YUeOHOM 3aBEICHUU O]
PYKOBOJICTBOM MpEMNoJaBareisi, TJe CTYAEGHTbl AaKTUBHO YYacTBYIOT B OOCYXICHMSIX,
MPAKTUYECKUX 3aJaHUAX U APYrux GopMax B3auMOICHCTBHUSL.

Jlyig ycrenrHo# moAroToBKU K CEMUHAPY PEKOMEHAYETCs 3apaHee O3HAKOMHUTHCS ¢ TEMOM
3aHATUS U OCHOBHBIMU MaTepuajamH, 4yToObl MMETh BO3MOXXHOCTh AKTHBHO Y4acTBOBAaTh B
obcyxxnenun. Takxke MOJNE3HO MOATOTOBUTH BOIMPOCHI U UJIEH YIS OOCYXACHUS, YTO MMOMOXKET
ri1y0e MOHSTh MaTepuai U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

AyoumopHas paboma — akTUBHas paboTa CTyJeHTa HA CEMUHApE, €r0 OTBETHI Ha BOIIPOCHI
MpenoAaBaTesi U y4acTUe B IUCKYCCHH.

JI71s ycrienmHoro y4acTusi B CEMUHApE CTY/IEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCSA C
TeMOIl OOCYXKJeHHsI, TPOUUTAaTh HEOOXOIUMbIEe MaTepuaabl M MOATOTOBUTH BOMPOCHL. BaxxHO
aKTUBHO CJYIIATh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBAs CBOM MHEHHUS U apTyMEHTHPYS UX.
IIpn oTBeTax Ha BOMPOCHI MPENOJaBaTeNs] CTOUT OBbITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepua. Takke MOoJe3HO MOAAEPKUBATh AUAJIOT C OJJTHOKYPCHUKAMU,
9TOOBI 000TaTUTH OOCYXKACHHUE U PACIIUPHUTH CBOU 3HAHUSI.

,ZZOMCZWH@@ 3a0anue — Ha60p 3aja4 110 TCMaM HCACIN.

HpI/I pa60Te Haa JOMAallHUMHM 3aJaHUsIMH BaXHO BHHMATCIBHO O3HAKOMUTBCA C
TpC6OBaHI/I${MI/I 1 CpOKaMHU BBINIOJIHCHU. PeKOMeH,Z[yCTCH pa36HBaTB 3aaHus Ha 3TaIllbl, YTOOBI
n30eKaTh NEpErpy3kn M JIy4dlIC YCBOUTH MaTCpHaJl. Hcnons30BaTh pa3jInuIHbIC HWCTOYHUKU
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nHbOpMaIKy, BKIIOYas YAIeOHUKH U OHJIAH-pecypcCHl, s 0oJiee TiyOOKOro MOHUMaHHS TEMBI.

3awuma relicoé — aHATN3 PEATbHBIX CUTYAIlM U pa3pabOTKa MPAKTUYECKUX PEIIeHUH Ha
OCHOBE TEOPETUYECKUX 3HAHUMU.

CTy,I[GHTBI paGOTaIOT HWHAWBUAYAJIbHO WUJIU B I'pyIIiax, a 3aTéM INpCACTABIIAOT CBOU BbIBOIbI
Y PEKOMEHIAIINY TIepe]] MPEToIaBaTeIIMHU U 0THOKYPCHUKAMH, TI0JTy4dasi 0OpaTHYIO CBs3b. Takoi
MOJXO0JIT HE TOJIbKO OIICHMBACT YPOBEHb YCBOCHHS MaTepuaia, HO U (GopMHpyeT HaBBIKA
MyOJIMYHOTO BBICTYIUICHUS M apTyMEHTALINH.

Koumponvhas paboma — nuceMeHHast paboTta ¢ HabopoM 3a/1a4, KOTOPBIC HY)KHO PEIIUTh 32
OTPaHUYCHHOC BPCM:I.

enp KOHTPOIBHOM PAOOTHI — MOJYYUTH CHEIIUATBHBIC 3HAHUS TI0 OJTHOUM MM HECKOJIbKUM
TEMaM JUCHUIIJIMHBI U TPOACMOHCTPHUPOBATE HABBIKH UX IMPAKTHUYCCKOI'0 NIPUMCHCHUS.

Camocmosamenvuas paboma — paboTa CTYIEHTOB, HAIpaBlieHHas Ha YriyOJeHHOe
W3Y4YEHHE OT/AEIbHBIX TEM U BONPOCOB YUEOHON TUCHMILIUHBI (MOJTYJIS).

B npornecce camoctosiTenbHOM pabOThI CTYIEHTHI B3aUMOAECUCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuagaMi MpyU MUHAMAIbHOM y4acTHH MpenojiaBates. 3aauu CTyJeHTa BKIYa0T padoTy
C KOHCTIEKTaMH JIEKIIUi (00paboTKa TEKCTa), MTOBTOPHOE N3YYCHHE YU€OHBIX MAaTEPHAIIOB, TJIAHOB
U TE3UCOB OTBETOB, U3YUEHUE JIOMOJHUTEIBHBIX TEM, BBITIOJHEHHE y4eOHO-HCCIIeI0BaTENbCKIX
3aJJaHU U IPYTOe.

Fonycnvie b6annvl — 3TO OLIEHKH, KOTOPBIE CTYACHTHI MOTYT IOJYYUTH 32 BBITOJHEHHE
JOTIOJTHUTEIIHHBIX 33aJaHHH.

®opmar OOHYCHBIX OaIOB TO3BOJISIET CTYACHTAM YIYYIIUTH OOIIYI0 OIICHKY 10
JTUCITUTIINHE (MOIYJTI0) U CTUMYJTHPYET yrTyOJIeHHOE U3yYeHHE MaTepHaia.

CucreMa OlleHUBaHUS Pe3yJbTATOB 00y4YeHUs M0 JUCHUILUIUHE (MOIYJII0)

Kputepun nosiydyeHusi ypoBHsI M1 OLleHUBAHMSI C(POPMHUPOBAHHOCTH KOMIIETEHUIMIA MO
aucuunanae (MmoayJo) «CereBoil aHAIHU3»

OneHuBaHue YpOBHSI YUEOHBIX IOCTHKEHUH, 00YYaromMXCs MO TUCHUIUIUHE (MOMIYIIO),
OCYILIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISl YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTAIUH.

IIpomexyTouHasi arrecTamusi Mo JUCHMILIUHE (MOIYJII0) OCyHIeCTBiseTcs B (opme
9K3amena, Ipy 3TOM MPOBOJUTCS OLIEHKA KOMIIETEHINH, c(hOPMHUPOBAHHBIX 110 AUCHUIUIHHE.

[[J'Iﬂ OLNCHUBAHUA TCKYILICTO KOHTPOJISI YCIICBACMOCTU U HpOMe)KYTOqHOﬁ aTTecCranuu
HCIIOJIB3YCTCA I[CCHTI/I68.J'IJ'IBH8.$I [KaJla OOCHHMBAHUA, KOTOpasd COOTHOCHTCA C TpaﬂHHHOHHOﬁ
MATHOAIUILHOM MIKAJIOH CJICAYHOIIUM 06pa30M, €CJI1 UHOC HEC YKa3aHO B cnnna6yce JUCHUITIIMHBI:

Jdecatubannbuas IlaTubdamibHan O0mas xapakTepucTHKA pe3yJbTara 00y4eHus M0
OllEHKAa OllEHKAa AMCUUIJIMHE (MOYJIIO)
10 OtinyHO CTyZneHT NONHOCTBIO BIAAEET 3HAHMAMH, H3JI0KEHHBIMH B
9 OTIUYHO paboueii mporpamMme, u riryOOKO OCMBICHISET AUCUUIUIMHY. OH
8 OTIM4HO CaMOCTOSITEIBHO U JIOTHYECKH IIOCIIE0BATENbHO OTBEYAET Ha

BCE BONPOCHI, aKIEHTHPYS BHUMaHHE Ha HauOojee Ba)KHOM.
YMmeer aHanmM3UpoOBaTh, CPAaBHUBATh, KIACCH(PULIUPOBATD,
0000maTh,  KOHKPETH3UPOBaTh W  CHUCTEMAaTH3UPOBATh
M3yYEHHBIH MaTepuan, BBIAENAA KIIOYEBbIE MOMEHTBHl H
yCTaHaBIWBas  NPUYMHHO-CIEJICTBEHHbIE  CBsi3U.  Yerko
($hopMynupyer OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3yIbTATHI
AHAJIM30B U JPYTUX UCCIEAOBAHUH, @ TAK)KE PEIIAET CIOKHBIE
3amaun. CTyJEHT XOpOIO 3HAKOM C METOJaMH HCCIIENOBaHNU,
HEOOXOOUMBIMH ISl HPaKTHUECKOH NEeSITENbHOCTH, U yMEET
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JlecaTudanibHasn
OllEHKAa

IIaTudanabHan
OLICHKA

OO0mas xapakTepucTHKA pe3yJbTaTa 00y4eHus 1Mo
AUCHHUIIMHE (MOTYJIIO)

CBA3bIBATHL TCOPCTUYCCKUC ACICKTBI JUCHUIIIINHBL (MOILYJ'ISI) C
MPAKTUYCCKUMU 3aja4aMU.

Xopomuio

Xopouio

CryaeHT o0JiagaeT 3HAHUAMH TPEAMETa MOYTH B IOJTHOM
o0beMe pabouell MporpaMMbl B CAMOCTOSTEIBHO, JIOTHUECKU
TIOCJICIOBATEIBHO U BCECTOPOHHE OTBEYAET HAa BCE BOIMPOCHI,
AKICHTUPYSA BHUMaHKEC Ha HaI/I6OJ]CC 3HAaYUMbIX MOMCHTAX. OH
yMeeT aHaJIM3WpOBaTh, CPaBHHUBATh, KIACCH(DUIIUPOBATS,
000011aTh,  KOHKPETU3UPOBATh U  CUCTEMATU3UPOBATH
H3y‘-IeHHI:II71 marepuall, BBIACIAA €ro KIIIOUCBBIC ACIICKThI U
yCTaHaBJIUBas IMPUYUHHO-CIICACTBCHHBIC CBA3U.
@DopMyJIIpYET CBOH OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yibTaThl aHAJIM30B M JPYIrMX HCCIEJOBAaHUM, a TaKxKe
pelaer CIIoXKHBIE CHTYAI[MOHHBIE 3a1aud. CTyIeHT XOpOIIO
3HAKOM C METOJAaMH MCCIIEIOBAHHUS, HEOOXOIMMBIMHU JUIS
HpaKTH‘IeCKOﬁ JCATCIIbHOCTH, u yYMECT CBA3bIBATH
TEOPETHYECKHE AaCMEKTHl TpeaMeTa ¢ MPaKTHYECKUMH
3aJ[a4aMu.

Y 10BIE€TBOPUTEIBHO

Y 10BIE€TBOPUTEIBHO

Crynent obmamaer ©6a30BBIMH 3HAHUSAMHU 110 JUCIMILIAHE
(MOmyII0), HO UCIIBITHIBAET TPYIHOCTH MPU CAMOCTOSTEIHHBIX
OTBETaX M HCIOJNB3yeT HETOuHble (OpPMYITUpOBKH. B xome
OTBETOB OH JIOITYCKAET OIMIMOKH, KacaIoIIuecs CYTH BOIIPOCOB.
CrtyzneHT criocoOeH pemaTh TOIBKO caMble MTPOCTHIC 3a1aud U
BJaJieeT  JIMIIb ~ MUHUMAaJIbHBIM  HAOOpOM  METOJIOB
UCCTIC/IOBAHUSI.

He cnan

N

He cnan

He cnan

CtryneHT He oBJiaziea 00A3aTeIbHBIM MUHUMYMOM 3HAHHUH 110
MpenMeTy M HE MOXKET OTBETUTHh Ha BOIIPOCHI, JaXKEe €CIH
MperoaaBarTelh  3aJaeT  JOMOJIHUTENbHBIE  HABOISIIAE
BOIIPOCHI.

Juctumnmuna (Moayib) «CeTeBoi aHalln3» OIEHUBACTCS CICTYIOIIMM 00pa3oM:

AKTHBHOCTb Bec | KonuuecTBo Onucanue

AynuropHas padora | 10% 1 AxTuBHasg paboTa CTyAeHTa Ha 3aHATHN

Kontponsnas pabora | 30% 2 IMucemennast pabota ¢ HabOpPOM 3aJ1a4, KOTOPbIC HYKHO
PEIINTh 32 OrpaHUYCHHOE BPEMSI

3amuTa KecoB 20% 1 AHanu3 peanbHBIX CUTYaIli U pa3padoTKa MPaKTHYECKIX
pEIICHU Ha OCHOBE TEOPETUYCCKUX 3HAHUI

Homamraue 3agaaus | 10% Habop 3amau mo remam Henenu

DK3aMeH 30% 1 IIucemennas win ycTHas paboTa HaJ 3alaHUEM,
HalpaBJICHHBIM Ha MPOBEPKY MOIYICHHBIX 3HAHUH 1
HABBIKOB I10 TUCITUILTHHE (MOIYIIIO)

dopmyJia pacuyéTa UTOrOBOM OLEHKHM MO AucHuIInHe (Moayaw) «CereBoil aHAIH3»:
«0,1 x AynuropHnas pabota + 0,3 x cpenHee 3a KOHTposbHbIE padoTsl + 0,2 X 3amuTa KeiicoB +
0,1 x momamraue 3aganusa + 0,3 X sk3amMen».

B paMKax U3y4CHHUA OUCHUIIIINHBL (MOJIYJ'IH) BO3MOXHO IMOJIY4YCHUC 6OHYCHBIX Oaos.

Texymmii KOHTPOJIb yCIIeBAEMOCTH 00y4AIOMIMXCS 110 AUCHHUILINHE (MOAYJII0)

HpnMeprle BOIIPOCHI 1JIA MOATOTOBKHU K 3aHATHIO
baok 1: (I)yH)laMeHTa.leHLIe KOHIICIIIUHU CETEBOI0 aHaJ/In3a
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w

5.
6.

7

Uro takoe rpad? Kakue 3meMeHTHI ero coCTaBISAIOT (BEpUIMHBI, pEOpa, Beca,
HanpasJieHus)?

B uém pazHuIa MEXy OPHEHTUPOBAHHBIM U HEOpUEHTHPOBaHHBIM Tpadom? IIpuBeanre
IIPUMEPBI.

UYro Takoe MaTpHllia CMEXHOCTU M MaTpulia MHIMAeHTHOCTH? Kak oHM cTposTcs?

Kakne MeTpuKku eHTpaTbHOCTH BbI 3HAETE (CTETEHb, IIOCPEAHUIECTBO, OJIN30CTh,
LEHTPAJIBLHOCTD 10 COOCTBEHHOMY BeKTOpY)? B uéM nx cmbicn?

Uto Takoe cnabast U CHIIbHAS CBS3HOCTH B Tpade?

Kak Beluucnsiercs quamerp u cpeassist IIMHa IyTyu B ceTu?

UYro Takoe miuotHoCTh rpada? Kak oHa paccuntsiBaeTcs?

Baok 2: CtpykrypHbIe poJin, c0001ecTBa U JMHAMUKA

1.

2.

4.
5

6.

UYTto Takoe CTpYKTypHasi SKBUBAJIEGHTHOCTb U poJib B ceTu? Kak oHa oTiiMyaeTcs oT
OJI0KMOI€TUPOBaHUS?

Kaxue anroputmsbl BizIeIeHUsT COOOIIECTB B 3HaeTe (Hanpumep, Louvain, Girvan-
Newman)? B uém ux npuHuumn paboTsl?

Uro Takoe MoaynsapHocTh? Kak oHa ucnosnb3yercs Uisi OEHKU KayecTBa pa30OueHus Ha
coobmectBa?

Kak M0oxHO BU3yanu3upoBaTh coo0IIecTBa B ceTu?

Kakwue Tumnbl AMHaMUKHA MOKHO HAOIIOAaTh B CETAX (IBOJIIOLUS CTPYKTYPHI,
TIOSIBJICHUE/FICU€3HOBEHUE y3JI0B U pédep)?

Uto Takoe BpemeHHbIe ceTh? Kak OHU OTIIMYAOTCA OT CTATHYECKUX?

Baok 3: MoaeaupoBanune cOMAJIbLHOI0 BbIOOPA M BJIMSIHUS

1.

o UTE W

B uém cyTh MO€NH KacKaJHOTO pacpOCTpaHEeHHs (HapuMep, MOJIeTh HE3aBUCUMBIX
KackajioB)?

Uto Takoe moporosas Mojaenb pactpocrpanenus (threshold model)? Kak ona pa6oraer?
Kak BiusiHME OJTHOTO y3J1a MOKET pacIpOCTPAHATHCA MO CETH?

Uto Takoe nHpopManuoHHbIe Kackaabl? [IpuBeauTe mpuMep U3 peaabHOM KU3HU.

Kak MoxHO ompenenuTh BIMATEIbHBIX y3710B (influencers) B cetu?

Kaxk conmanbHo€ BIMSIHUE CBSI3aHO C IEHTPATIBHOCTHIO?

BJIOK 4: IIpoaABUHYTBIN AHAJIU3 U KeHCbI

1.

N

3.

4.

o

Kakue MeTo bl HCTIONTB3YIOTCS ISl aHaIi3a MyJIbTUTpadoB U runeprpado?

UYro Takoe nBynoabHbIe ceTr? Kak ux aHanm3upoBath (HalpuMmep, 4epes MpoeKinu)?
Kak mpuMeHsieTcst ceTeBOM aHau3 B COIIMATIBHBIX CETSAX, OMOJIOTHH, SKOHOMUKE,
KPUMHHAIMCTUKE?

Kakue s3Tndeckne BOIpOChl BOBHUKAIOT MPU aHAIN3€ COLUAIBHBIX CETEH?

Kak ucnonszoBats Python (6ubnuorexn NetworkX, igraph, Gephi) myis ananusza u
BU3YaJIU3aI1H CETe?

Kak nnTepnpeTupoBaTh pe3ysibTaThl aHAJIN3a PEATLHOM CeTH (HApuMep, CETh
MIEPENTUCKH, CETh [IUNTUPOBAHHIA)?

IIpumepHble 3a1aHus JAJI51 KOHTPOJbHOI padoThI

Yactsb 1: Teopusi (KpaTKue 0TBETHI)

1.

2.

w

4.

5.

Ompenenute NOHATHE «IEHTPATBHOCTH MO IOCPEAHUYECTBY» H IPUBEAUTE IPUMED Y3I1a
C BBICOKOM IIEHTPAIILHOCTHIO TAKOTO THUTIA.

Yro nmokaseiBaeT KodpduIreHT knacrepusanun? Kak oH BEIYUCISETCS ISl OJJHOTO y371a?
OObsicHUTE, B YEM pa3HUIIA MEXKTY CHIBHOM 1 cl1ab0ii KOMIIOHEHTOH CBSI3HOCTH B
OpPHEHTHPOBAaHHOM Tpade.

Kaxkoif alropuT™ UCTIONIB3yeTCs IS TOMCKA KPaTYaHIINX IyTeil B HEB3BEILICHHOM
rpage?

Yro Takoe MOIYJISIPHOCTD U 3a4€M OHA HY)KHA MPU BBIACICHUH COOOIIECTB?

Yacrs 2: [IpakTka (pacyérsl 1 aHATN3)
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4.

Han rpad u3 5 y3nos: A-B, B-C, C-D, D-E, E-A, A-C.

o [locTpoliTe MaTpuIly CMEKHOCTH.

e Haitgure crenenu Bcex y3i0B.

e Brruncnure ko3 dunuent knacrepuzannu st y3na A.
B cetu u3 6 y3710B HaliiUTE y3€)I ¢ HAUOOJBINEH IIEHTPATBLHOCTHIO IO TIOCPETHUYECTBY.
ObocHhyiite.
[Mpumenute anroputm Girvan-Newman k npocromy rpady (3—4 mrara) u OnuimmTe, Kak
pazOuBaeTcs CETh Ha COOOIIECTRA.
Onumure, Kak Obl BBl MCKaJIN "KJIFOUEBBIX UTPOKOB" B CETU PACIIPOCTPAHEHUS CIIYXOB,
HCIO0JIb3YS] METPUKH LIEHTPAJIBHOCTH.

Yacrp 3: UnTepnperanus

1.

2.

Ha rpaduke Busyanusaiuu ceTy BBIJCICHBI IIBETOM JBa cooOmiecTBa. Kakue BBIBOIbI
MOXHO CJIeJIaTh O CTPYKType ceTu?

B mMoznenu pacnipoctpanenus nHdopManuu ouH y3en aktuBuposai 70% ceru. Kakue
XapaKTEPUCTUKU 3TOTO y3Jia MOTJIHM CIIOCOOCTBOBATH TakKOMY 3 dekTy?

IIpumepHoe onucanue popmaTa M KpUTEPUH OLICHNBAHUS K 3allUTe KelicoB

dopmMar 3a1UTHI Keiica

I'pynna u3 2—-3 cTyneHTOB NPEACTaBIsAET aHAIN3 PEATBHON NN CMOJIETTMPOBAHHON CETH.
[MponomkuTtensHOCTH BRICTYIUICHHS: 10—12 MHHYT + 5 MHHYT Ha BONPOCHI .
®opwmart: npeszenrtanus (PowerPoint, Google Slides) + kpaTkuit oTu€T (2—3 CTpaHUIBI).
OO6s13aTeNIbHbBIE DJIEMEHTHI:

e Omnucanue cet (MCTOYHHK JAHHBIX, THII, pa3Mep).

e Ilenp anammsa.

o [IpumeHEHHBIE METO/IbI (BU3YyaNIH3allUs, LIEHTPAIbHOCTb, BBIJICIIEHUE COOOIECTB

U T.J.).
e HHTepnperanus pe3yabTaToOB.
¢ BpIBOJBI ¥ BOBMOKHBIE IIPUIIOKECHHUS.

IIpumepsnl TeM KeiicoB

Ananus cetu Jpy:xObl B CTYI€HYECKOU IpytIie.

HccnenoBanue cetu MUTUPOBAHUS B HAYUHBIX CTAThAX.

[Touck BAMATENBHBIX aKKayHTOB B Twitter/X mo Teme KiuMara.
AHanu3 ceTu KOPHOpaTUBHBIX CBSI3EH MEKTy KOMITAaH USMH.
MonenrpoBaHue paclipoCTPaHEHHUs CIIyXa B 3aKPbITOM COOOIIECTBE.

Kpurepuii Onucanne

AKTYaJbHOCTB U SICHOCTb LeJIU UYérko chopMynrpoBaHHAs 3a7a4a U KOHTEKCT

KoppekTHoe npuMeHeHre METpUK U aIrOPUTMOB CETEBOTO

KauecTBO JaHHBIX 1 METO/10B aHaJim3a

Hcnons30BaHue HECKOIBLKUX IoaAX0a0B (I_IeHTpaJ'II:HOCTL,

I'nyOuna anaiausa COO00I11eCTBAa, BU3yaJIM3aLIs)
HNuTepnperauys ¥ BIBOABI Jlornunsle, 00OCHOBaHHbBIE BHIBOABI HA OCHOBE PE3YJIbTATOB
Odopmienne u npe3eHTAL U Yérkast cTpyKTypa, BU3yaIu3aLusi, FpaMOTHas Pevb

IIpumepHbIe fOMaLIHUE 32IaHUS

Jomammuee 3aganue 1 (mocJie bioka 1)

1.

[Moctpoiite rpad uz 6 y310B ¢ 3agannbiMu péopamu: A—B, B-C, C-D, D-E, E-F, F-A,
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e Hapucyiite rpad.

o [locTpoliTe MaTpuIly CMEKHOCTH.

e Bplyncnure CTENEHU BCEX Y3JI0B U CPEIHIOK CTEIIEHb CETH.

e Haitgure nuaMeTp U CpEeIHIOK JUIMHY KPAaTYarIlIeTo IMyTH.
2. Haiinure ko3¢ dumnuent kiacrepuzanuu it y3moB A u C.

Jlomamnee 3apanue 2 (mocje bioka 2)
1. 3arpyswure nmaracer "Zachary’s Karate Club" (moctynen B NetworkX).
o [IlocTpoiiTe BU3yanu3anuio CETH.
e Brimenure coolmiecTBa ¢ moMoIbio aroputMa Louvain.
e Brpiuucnure MoaynspHOCTD MOJIy4EHHOTO pa3OueHHsl.
o IlpoananusupyiiTe, Kakue y3Jibl HAXOAATCSA Ha I'PaHULE COOOIIECTB.
2. HaiiguTe y37161 ¢ HANOOBIIEH EHTPATBHOCTHIO TIO IOCPETHIUYECTBY M OOBSCHUTE UX

POJIb B CETH.

Jlomamnee 3apanue 3 (mocje bioka 3)
1. Cwmopnenupyiite npoctyto ceth 3 10 y3moB. Beibepure 2 y3na-uHuIMaTopa.

o [IpumennTe noporoByr Mojens ¢ noporom 0.4.

e Onmmnre, Kakue y3JIbl aKTUBUPYIOTCSA HA KaKJIOM LIare.
e HM3menute nopor 10 0.6 — Kak U3MEHUIICA pe3yabTaT?
2. OOBsCHUTE, TOYEMY Y3eII C BRICOKOW CTETIEHBIO HE BCET/Ia CTAHOBHUTCS

"cymeppacnpoCcTpaHUTEIEeM .

Jlomamnee 3ananue 4 (mocJe bioka 4)
1. BmiGepute peanbHbll qaTaceT (Hanmpumep, ¢ caiita Kaggle, SNAP, unu BcTpoeHHBIN B

NetworkX).
e Onummure €ro CTPyKTypy.

o IlpoBenuTte aHanu3: BU3yaau3alus, HEHTPAIbHOCTh, BbIJICIIEHUE COOOIECTB.
e Hamumure kopotkuit oTuéT (1-2 CTp.) C HHTEpIIpETAIUEH.

2. llpennoxwure, Kak MOKHO MCIOJIb30BaTh pe3y/IbTaThl aHAIN3a B IPAKTHUECKOH cdepe
(pexiama, 6€301MacHOCTb, 0Opa30BaHKE U T.1I.).
3aganus AJ151 NPOMEKYTOYHOM aTTeCTANUM M0 TUCHUILTIMHE (MOIYJII0)
Ne i/ 3ananme OtBer Komnerenuus

1 Ykaxkute 0a30BYI0 CTPYKTYPY MPEICTABICHUS CBsI3Ei I'pad YK-1
MEKIY 0O0ObEKTaMH B CETEBOM aHAJIM3E.

2 HazoBuTte smeMeHT rpada, mpeacTaBIistonii 00bEKT B Bepmmna (y3en) YK-1
ceTu.

3 Ykaxkute smeMeHT rpada, mpeacTaBIsSIONIAA CBSI3b MEXKIY Pebpo (myra) YK-1
00BEKTaMH.

4 Hazosure tun rpada, B KOTOpOM HamnpaBiIeHHE CBsI3eH OpHEHTHPOBaHHEI YK-1
HMEET 3HaUCHHUE. il rpad

5 YKaxkuTe Mepy, XapakTepU3yIOLIyI0 KOJTUYECTBO CBS3EH Crenens (degree) OIIK-3
y37a.

6 Ha3oBute MeTpHKy [IEHTPaIBbHOCTH, OTPAKAIOLIYIO IlenTpansHOCTB OIIK-3
HaXOXXICHHUE y3J/1a Ha KpaTYalIuX MyTAX MEKAY IPYTUMHU o
y3IaMH. MOCPEAHUYECTBY

(betweenness)

7 YKakuTe METPUKY, ONPEIEISIONTYI0 OJIM30CTh y371a KO LlenTpanbHOCTH OIIK-3

BCEM OCTaJIbHBIM B CETH. 1o 6JIM30CTH
(closeness)
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8 HazoBuTe MeTpuKy HEHTPaTbHOCTH, YUUTHIBAIOIIYIO LleHTpaibHOCTH OIIK-3

BIHMSTEILHOCTD COCEe y3ma. 10 COOCTBEHHOMY
BEKTOPY
(eigenvector)

9 VYxkaxute ko3ppuument, xapakTepu3yoUul ypoBeHb Koaddpumment OIIK-4
IPYIITUPOBKH Y3JIOB B CETH. KJIacTepU3aIIH

10 HazoBuTe moka3sareib, OTpaKaoLUi cpeHee CpenHsis JuiMHa OIIK-4
KOJIMYECTBO IIaroB MKy y3JaMH B CETH. MyTH

11 YKaxxuTe MakCHMajIbHOE PACCTOSTHIE MEXKY IBYMSI Huamerp rpada OIIK-4
y3J1aMH B CBSI3HOM KOMIIOHEHTE.

12 HazoBute MaTpu4HOe nipecTaBieHne rpada, rae Matpuua IK-1
9JIEMEHTBI IOKA3bIBAIOT HATMUME pEOeEp. CMEXHOCTH

13 YKaXuTe aJTOPUTM BBIJEICHUS COOOIIECTB, OCHOBAHHBIMA Anroputm [1IK-1
Ha ONTHMHU3AIMH MOAYJISIPHOCTH. Louvain

14 HazoBute Mepy kauecTBa pa3dbueHus ceTH Ha MoaynsipHOCTb IK-1
Co00IIIeCTBA. (modularity)

15 YKaKuTe METO/] BBISBJICHHS COOOIECTB uepe3 Anroputm [1IK-1
MOCIIeIOBATENIbHOE yIaJeHune pé6ep ¢ BHICOKOM Girvan-Newman
MOCPEAHUYHOCTBIO.

16 HazoBute Mojienb pacnpocTpaHeHus nHGopMaliu, B Monenn IK-2
KOTOPOW aKTUBAIMS y3JIa TPOUCXOIUT C ONpe el EHHOM HE3aBUCHMBIX
BEPOSITHOCTBIO. KacKaJioB

(Independent
Cascade)

17 YKaxute MoJielb, B KOTOPOU y3€J1 aKTUBUPYETCS NIPU IToporosas [K-2
IIPEBBILICHNH 01 AKTUBHBIX COCENEH 3a1laHHOrO MOJIeNb
mopora. (Threshold

Model)

18 HazoBure noudarue, onvceiBaroiiee y3ei, COeTUHSI 0NN CtpykTypHas IK-2
pa3HbIe COO0IIEeCTBAa M KOHTPOIUPYIONIHI TTOTOK neipa (broker)
nH(pOpMAaITUH.

19 YKaXUTE TUII CETH, B KOTOPOH CBSA3U MEX]Y Y3JIaMU Bpemennas cetb I1K-8
H3MEHSIFOTCS BO BPEMEHH. (temporal

network)

20 HaszoBuTe HHCTPYMEHT BU3yaIM3alliy U aHAJN3a CETeH, Gephi I1K-8
TTOTEPKUBATONITHH UMITOPT/IKCIIOPT rpadoB.

21 VYkaxure 6ubnuorexy Python mist mporpamMmuoro NetworkX I1K-8
aHaJIN3a ceTen.

22 HazoBuTe mokazarens, 0Tpaskaronuil TOIH0 BO3MOXKHBIX [TnoTHOCTH Tpada VK-1
p€bep, peaTn30BaHHBIX B CETH.

23 Ykaxkute TUn rpada, B KOTOPOM Y3716l TPHHAICKAT TBYM JBymonbHBIN OIIK-3
Pa3HBIM rpynnam, a pédpa — TOIBKO MEXIY HUMHU. rpad (bipartite)

24 HazoBuTe momxon k aHaM3y IBYIONBHBIX CETE depe3 [Ipoexkmus cetn OIIK-4
MPOEKIIUIO Ha OJIHY U3 J0JeH.

25 YKakuTe MOHATHE, OMUCHIBAIOLIEE Y3IIbI C IOXO0KUMHU CrpykrypHas [K-1
MaTTEPHAMU CBS3EH. SKBUBAJICHTHOCTh

26 HazoBute Meron aHanusa, UCIOIb3yEMbII AJIs BbIsABIICHUs | biokmonenupoBa [1IK-1
CKPBITBIX CTPYKTYPHBIX POJICH B CETH. HUE

27 YKa)KuTe METPUKY, OTPAXKAIOIIYI0 BEPOSITHOCTD Koadppumnment IK-2
CYIIECTBOBAHUSI CBA3HM MEXAY COCEHSIMU y3Ja. KJIacTepU3aLIH

28 HazoBute npuHuum, Jiexanuii B OCHOBE MOUCKa [Touck B mupuny IK-2
KpaTyalIMX MyTed B HEB3BEIICHHOM rpade. (BFS)

29 VYxaxure hopmar ¢aiisia, 4acTo UCIIOIB3YEMBIN IS .gexf / .graphml / I1K-8
XpaHEHUs CTPYKTYpbI rpada. .edgelist
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HazoBute popmy npencraBieHus pe3ynbTaTOB aHAH3a
CETH B HAyYHOM OTYETE.

Busyanusanus +
UHTEpIIpeTanus
METPUK

I1K-8
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