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1. HamumeHoBaHue JMCIUILIHHBI

Juconmumnaa b1.B.01.01 «IIpukitagaeie Moxenu U METOAbl TEOPUM CIIOKHBIX
ceTen»

2 IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB OCBOEHHMsI 00pa30BaTEJbHOM
NpOrpaMMbl € YKa3aHHeM HHIMKATOPOB HX [JOCTH:KEHUS] U IJIAHMPYEMbIX
pe3yJbTaToB 00y4eHHs 110 AUCHHUILINHE

Huctumnaa «[lpuknagHeie MOAEIM W METOJbI TEOPUHU CIIOKHBIX CHCTEM»
oOecrieunBaeT MHCTpyMEHTapuil hopMupoBaHus cieayronmx komnerenui: [1IKH-4,
[1K-1, TIK-5.

Pe3yabTaThl 00yyeHus
Kox HauMeHoBamme HNuaukaropsbl (3HaHuA n“yMeHm[),
AOCTHKEHUSI COOTHECEHHBIE €
KOMIIeTeHIHH KOMIIeTEeHI[UH
KOMIIeTEeHI[UH HHIMKATOPAMH J0CTUKEHU S
KOMIIeTEeHIM I
IIKH-4 Croco0HOCTE 1. leMoHCTpUpYyET 3HAHUSA 3HATB: OCHOBHEBIE ITOIXOIBI K
pa3pabaTsiBaTh B 00J1aCTH OPUTHHAIIBHBIX PEIICHUIO NTPUKIIAHBIX 33/1a4
nH(pOpMaLIOHHbIE AITOPUTMOB H METOJIaMHU TEOPHUH CIOKHBIX
CUCTEMBI U IIPOrpaMMHOMN ceren
QJIITOPUTMBI Ha peau3aluu. YMeTh: u1eHTUUIUPOBATH
OCHOBE MIPUKJIAHBIE 3a/1a4d TEOPUU
MaTeMaTUYeCKUX CJIO’KHBIX CETEH, NCII0Ib30BaTh
METOJIOB U METO/bl U UHCTPYMEHTHI
MOJEJIEN, B TOM TEOPHH CIIOKHBIX CETEel
quciie u3 o0aacTu 2. Co3naet opurvHaibHble | 3HATh: aKTyaJbHBIE
HCKYCCTBEHHOT'O AITOPUTMUYECKUE U AITOPUTMBI JJIsl PELLICHUS
WHTEJUICKTA, B MIporpaMMHBIE CPEJICTBA B 3a/1ay aHAJIN3a CETEBBIX
pereHnn pereHnun CTPYKTYp  HUX
npo(ECCUOHATBHBIX | MPO(ECCHOHATBHBIX MIPEUMYIIECTBA U HEIOCTATKH,
3a1a4 3azay. OCHOBHBI€ NPUJIOKEHUS IS
MOJIEJTIEN TEOPUU CIOKHBIX
CeTel,
Ymerb: nenate
paIroHaIbHBINA BEIOOD
Haubosee 3 PeKTUBHBIX
QITOPUTMOB aHAJIN3a CETEBBIX
CTPYKTYp JJIA peIIeHus 3a/1a4
B 0071aCTH SKOHOMHKH U
(buHaHCOB




3. JleMOHCTpUpYET 3HaHUs
B 00JIaCTH COBPEMEHHBIX

WHTEJUIEKTYaTbHBIX
TEXHOJIOTHI

3HaTh: COBPEMECHHBIE
METOABl U HMHCTPYMEHTHI
MaIIMHHOTO OOy4YeHus Ui

CO3JaHus, oOyueHus u
OIICHKH KauecTBa
MIPUKJIIAHBIX Mozenen
CETEBBIX CTPYKTYP.

YMersb: HCII0JIb30BaTh
COBpPEMEHHBIE  METOJIbl U
WHCTPYMEHTHI

MAaIIuHHO
ro oOydeHus JUlsl CO3/aHus,
00ydYeHHUs U OLEHKH KadecTBa
HPUKIIAJHBIX Mojenei
CeTEeBBIX  CTPYKTYp  TpH
peleHny 3aaady B 00JIacTH
SKOHOMUKH U (DUHAHCOB

4. Beioupaer
MHTEIUICKTYaJIbHbIE
TEXHOJIOTUH U Peliaet
npodeccuoHanbHbIe
3aJ]auu C UX
HCTIOJIb30BAHUEM.

3HaTh: OCHOBHBIC MOAXOAbI K
peHIGHI/IIO HpI/IKJIaZ[HI)IX 3a1a4
METOJIaMH TEOPUU CIIOKHBIX
cereit

YMeTh: HJICHTHU(PHUIIUPOBATH
HpI/IKJIaI[HI)IC 3ada4u TCOpI/II/I
CJIOJKHBIX CETEH, UCITOJIb30BaTh
METOAbI 158 I/IHCprMeHTBI
TEOPHUHU CIIOKHBIX CETEN

ITK-1

CrniocobHOCTB
MIPUMEHSATH
NepesioBble  METOJIbI
WCTIOJIh30BAHUS
O6ompmmx ~ HabOpOB
TaHHBIX JUIA  3a/ad
MHTEJUICKTYaJIbHOTO
aHajn3a M MoJeieH
MAaIIUHHOTO
oOydeHus B
HKOHOMUKE u
¢uHaHCcax

1. leMOHCTpHUpYET 3HAHUE
HMCTOYHUKOB OTKPBITHIX
KpPYIMHOMACIITaOHBIX
Ha0OpOB JaHHBIX
TEKCTOBOT'O U CETEBOTO
XapaxkTepa, MOIXOISAINX
JUISL pellieHus 3a/1a4
WHTEJUICKTYaJIbHOTO
aHaJIn3a U MOJENen
MAaIIMHHOTO OOyUY€eHus B
HPKOHOMHUKE U (PUHAHCAX.

3HATh: UCTOYHUKH OTKPBITHIX
KpyIHOMAacIITaOHbIX HAOOpOB
JTAHHBIX TEKCTOBOTO U
CETEeBOT0 XapakTepa,
MOJIXOASIINX JJISl PEICHUsS
3aJ1a4 UHTEJUIEKTYaJIbHOTO
aHanM3a u Mojelen
MAaIIMHHOTO O0yUeHus B
HKOHOMHKE U (PMHAHCAX
YMeTh: 1eMOHCTPHPOBATH
3HAHUS UICTOYHUKOB OTKPBITHIX
KpyIHOMAacIITaOHbIX HA0OpOB
JAHHBIX TEKCTOBOTO U
CETEBOI'0 XapakTepa,
MOIXOASAIINX JJIS PEIICHUsS
3aJja4 MHTEJUICKTYaJIbHOTO




aHanu3a u Mojelen
MaIlIMHHOrO 00y4YeHUs B
HKOHOMHKE U (PMHAHCAX

2. JleMOHCTpUpPYET 3HAHKUE
METO/I0B U UHCTPYMEHTOB
MAaIIMHHOTO 00y4YeHus,
MOAXOASIINX TSt
MCIIOJIb30BaHUs OOJIBIINX
HabOpOB JaHHBIX B
HSKOHOMHUKE U (pUHAHCAX.

3HATL: METOALI U
WHCTPYMEHTBI MAIIMHHOTO
00y4eHUS, TIOAXOISIINE TSI
HCIIOJIL30BaHUA OOJIBIINX
Ha0OpPOB JaHHBIX B SKOHOMHUKE
U puHaHCaX

YMeTh: mpuMeHITh METOJIbI U
WHCTPYMEHTHI MAITHHHOTO
00y4YeHUs, IOIXOISIINE JIS
UCTIOJIb30BaHUS OOJIBIIHX
HAO0OPOB JJTaHHBIX B 3KOHOMHKE
1 (huHaHCAX c
MCIOJIb30BAaHNEM METOJIOB
TEOPHH CIIOXKHBIX CeTeH

3. Bnageer npakTH4eCKUM
HaBBIKOM 00pabOTKH
001b1IMX HAOOPOB
HKOHOMHKO-(UHAHCOBBIX
JAHHBIX JJIS 337129
UHTEJUICKTYaJIbHOTO
aHaJIu3a U MOJEIIeH
MAaIIMHHOTO O0y4YeHUSI.

3HaTh: criocoOsl 00pabOTKH
00X HAOOPOB
HYKOHOMHKO-(UHAHCOBBIX
JAHHBIX IS 327124
MHTEJUICKTYaJIbHOTO aHAIN3a U
Mo7eseld MallMHHOTO.

YMmersh: o6padaTeiBaTh
0osbIIe HAOOPHI IKOHOMHUKO-
(MHAHCOBBIX JAHHBIX JJIS
3a]1a4 UHTEJUIEKTYaJIbHOTO
aHanu3a U MOJENen
MaIIMHHOTO 00yUYeHus

IIK-5

CrnocobHOCTh
CaMOCTOSITEITLHO
pa3pabarbIBaTh
MIPUKJIaTHBIC
CpeICTBa aHaJHM3a
CETEBBIX CTPYKTYP C
UCIIOJIb30BAHUEM
METOJIOB MAIlTHHHOTO
o0OyueHusi, B TOM
YHCIIe METOJIOB
rI1y00KOro
oOy4eHwus, B
HYKOHOMUKE H
¢uHaHCax

1. leMOHCTpHpYyET 3HAHHE
AKTyaJIbHBIX METOJIOB
HSKOHOMMYECKOTO aHalu3a C
HCIOJIb30BaHNEM METOIOB
MAIIMHHOTO O0y4YeHUSI.

3HaTh: aKTyaabHBIE METO/IBI
HKOHOMHUYECKOT0 aHaJIN3a C
UCII0JIb30BAaHNEM METOJIOB
MalIMHHOTO 00yUYeHus

YMeTh: npuMeHsITh aKTyalbHbIC
METObI DKOHOMUYECKOTO
aHAJIN3a C UCTIONb30BAHUEM
METOJIOB MAaITHHHOTO O0YYEeHHS

3HATB: TEOPETUYECKUE




2. Ucnons3yer
COBPEMEHHBIE METO/IbI U
MHCTPYMEHTHI MAITUHHOTO
oOy4deHus i CO3aHus,
00y4eHUs U OLICHKHU
KaueCTBAa MPUKJIAJHBIX
MOJIEJIEN CETEBBIX

CTPYKTYP.

OCHOBBI COBPCMCHHBIX
MCTOJO0B U HHCTPYMCHTOB
MAalruHHOI'O O6y‘-I€HI/ISI JJIA
CO31aHHus, O6y‘leHI/I5I 1 OLCHKH
KaueCTBa IMPUKJIAIHBIX
MO,Z[GJ'IGﬁ CETECBbIX

YMeThb: UCI0JIb30BaTh
COBPEMEHHBIC METO/IbI U
WHCTPYMEHTHI MAITHHHOTO
00ydeHUs I CO3TaHMsI,
00y4YeHHsI U OLIEHKU Ka4yecTBa
MPUKJIAJAHBIX MOJIETEH
CETEBBIX CTPYKTYP

3.IlpumeHsieT coBpeMEHHbIE
METOJbl W HMHCTPYMEHTEHI
riyOOKOro oOyueHus s
co3maHus, OOy4YeHHs W

OILICHKHA KadyeCTBa
MPUKJIATHBIX HEHPOCETEBBIX
MoAeeH CETEBBIX
CTPYKTYP.

3HaTh: TEOPETUUECKHE
OCHOBBI COBPEMEHHBIX
METOJIOB W WHCTPYMEHTOB
ryOoKoro  oOy4deHHs Ul
CO3aHMs, o0y4YeHHS U
OLICHKHU Ka4yecTBa
NPUKIAJHBIX  HEWPOCETEBBIX
MOJIETICH CETEBBIX CTPYKTYP

YmMmern: MPUMEHSTh

COBPEMEHHBIE  METOABl U
UHCTPYMEHTHI ri1y00KOoro

o0ydyeHuss s CO3/aHWs,
0o0y4yeHMsI U OLIEHKH KayecTBa
NPUKIAJHBIX  HEWPOCETEBBIX
MOJIeJIell CETEBBIX CTPYKTYP
SKOHOMUKH U (DUHAHCOB

3.MecTO AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHBIX IPOrpaMMm

Jucuunnmbaa «lIpukiiagaeie MOAEIM W METOABI TEOPHUM CJIOXKHBIX CETCU»
OTHOCHUTCSI K MOAYJIIO HAITPABJIEHHOCTU MaruCTPaTyphl O HATPaBJIECHUIO TOATOTOBKHU
01.04.02 «lIpuxnagnass matematuka u uHbopmatuka» OIl «AHanu3 MaHHBIX H

MPUHSTHE PEIICHNN B SKOHOMUKE U (DUHAHCAX.

4.00beM JUCIHHUIIIMHLI B 32a4YE€THBIX €eIMHUIIAX U B aKaJleMHYECKHX Yacax ¢
BblIeJIeHHEM 00beMa ayJAUTOPHOW (JIEKIUM, CEMHHAPbI) U CAMOCTOATEJIbHOM

padoThI 00y4aAOIIUXCH
Ounas hopma 00yueHUs

Yachr:

Bup yueOHoii padoThI

Bceero Monyasb




OO01mmas TpyA0eMKOCTh TUCIIUTLUIMHBI 144 144
KonrakrHast pabota - AyJUTOpHBIE 3aHATHS 40 40
Jlekuun 10 10
CeMuHapckue 3aHATUSA 30 30
B T. Y. 3aHSTHUSl B UHTEPAKTUBHBIX (hopmax
CamocrositenbHas paboTa 104 104
KonTtponbsHas KonTponbHas
KonTponb
pabora pabora
By npome:KyTo4HON aTTeCTaluu OK3aMeH DK3aMeH

5.Conepxanne TMCHUILVIMHBI, CTPYKTYPHMPOBAaHHOE MO0 TeMaM (pa3aesiam)
ATUCHMILUIMHBI ¢ YKa3aHHEeM HMX 00beMOB (B aKaJeMHYeCKHX 4Yacax) U BHIAOB
Y4eOHBbIX 3aHATHH

5.1 Conep:kanue JTUCUUIJINHBI

Tema 1. ba3oBble NOHATHS TEOPHH CJIOKHBIX CeTell M BBeJCHHE B
ouodauorery NetworkX

BBenenne B mnpeaMeTHYIO 00JIaCTh TEOPUU  CIOXKHBIX CETEeH: OOBEKT
HCCJIEIOBaHMsI, UCTOPUSI BO3SHUKHOBEHHUSI, TPUKIIaIHbIE 00JACTH U OCHOBHBIE 3aJjauu
Teopuu. COOTHECEHHS MOHIATUIM TEOPUH IpadoOB U TEOPUU CIOKHBIX CeTel, Oa30BbIE
MTOHATHUS TEOPUU CIIOKHBIX CETEH.

TexHonornyeckuii cTek paboThl C CETEBLIMU MOJICTISIMU, TTIOCTPOCHHBIN Ha 0aze
a3pika IporpammupoBanus Python u 6ubnamoreku NetworkX. OOuiue mosoxeHus: o
s3bIKe TporpamMmmupoBanus Python u 3HaKOMCTBO € MCIOJIB3yeMbIM MPOTPAMMHBIM
MHCTpYMEHTapueM (BepcHueil s3pika mporpaMmmupoBanus Python, nuctpuOyTuBom
Anaconda). MuTtepaktuBHas oOonouka Jupyther notebook: mpuHuunbl paboThl U
MpUMEHEHUE JJI PEIICHUS 3a]]a4 aHalIn3a CETEN.

3nakomcTBO ¢ Oubnmuorekoir NetworkX. bazoBeie omepaunu B NetworkX:
CO3J]aHUE CETH, ONEPUPOBAHUE C Y3JIaMH U CBS3AMH, 0a30Basi BU3yaslu3alusl CETEH.
0630p cTpykTypbl 6ubMoTeK NetworkX.

Tema 2. bazoBble MeTPUKHN M CBOICTBA ceTell U Moaean GoOpMHUPOBAHNUS
CJIy4aillHBIX ceTel

JlokanbHbIE W HHTETPAIBHBIE CBOMCTBA B CETSAX, METPUKU CETEU: IIyTh
(KkpaTyaliliuii MyTh), CBSI3HOCTh CETH, CBA3HBIE KOMIIOHEHTBI CETH, CPEIHSS JJIMHA
MyTH B CETH, JUAMETp ceTH; KOd((PHUIMEHT KiIacTepu3aiuu g y3jia U CPEIHUN
KO3 PUIIMEHT KIacTepu3aluu B CETH; CTENEHU Y3JI0B CeTH, (DYHKIIMS paclpeaesieHUs
CTETICHEN Y3JIOB CETH.

Mogenu dbopMupoBaHus ciaydalHbIX ceTeit: moaenb Opaéma-Pensn (Erdos-
Renyi) u poncrBenHble Mojenu. PacnpeneneHus cTemneHed y3/0B sl ClydalHbIX
cerel. Pa3oBbIM IEPEXO] MPU BO3ZHUKHOBEHUU CBA3aHHOM KOMIIOHEHTBI CETH.



HuameTp u Ko3pPUIUMEHT KIacTepU3aluu JJid CIy4yalHbIX CETEH.

Tema 3. Moaesiu pocra cerei

Monenu pocta ceteit: monmens bapabamm-AnpOepra (Barabasi-Albert) u
MOJIEJIb  CIy4alHOro pocTa ceTh. PacnpeneneHuss CTENEeHEW y3JI0B A
paccMaTpuBaEeMbIX MOJICIIEH, 6e3macirTabHbIe CETH, coJiep KaTesIbHasl
MHTEPIIPETALNsI XBOCTA PACIIPENEIICHUS CTEIIEHEN Y3JI0B. Y HUBEPCAIBHOCTh MOJIEIIEH
pocTa ceteit Jyisi 00JIBIIOro Kilacca SMIMPUYECKU HAOIIOAAEMbIX CIOXKHBIX CETEH.

AcCCOpTaTUBHOCTb, Ko PUIIMEHT  acCOpPTAaTUBHOCTH, BU3YaJU3aLIMS
aCCOPTATUBHOCTU HA JMarpaMMmax, acCOpTaTUBHOCTh B PACCMOTPEHHBIX MOJEINSIX
pocTa ceTen.

Tema 4. Moaean TeCHOro MUpa M CaMOINOA00HbIE CeTH

Cetn B BHIE pETYISPHBIX peHIeTOK. Pa3MepHOCTh W Jpyrue mapaMeTpbl
pemeTok. CBOMCTBA PELIETOK.

®deHoMeH «TecHOro Mupa» u mojneinb Barrca-Ctporatia (Watts- Strogats).
Ilepexon oT peryiasipHOro rpada K ciydyalHOMY: TUHAMUKA U3MEHEHUs KJIACTEPHOIO
ko3 duimenta u cpenHed amuHBl myTd. [lpoOimeMa MOCTpOEHUS KpUTEpUs
MPUHAJICKHOCTH CETH K CETSIM «TECHOTO MHUpa». ANTOPUTM JATTHCH3AIMH U €ro
azanTarym.

CamononoOHble  ((ppakTanbHbIE) CETH. AJTrOpUTMBI  TOCTPOEHUS
camoroo0HbIX ceTeld. DpakTanpHas Pa3MEPHOCTh M (PpaKTalbHas Pa3MEpPHOCTh B
ceTsX. ACCOPTaTUBHOCTh B CAMOIIOIO0HBIX CETAX.

Tema 5. Padora ¢ JaHHBIMH 0 ceTAX U rpadgoBbie 0a3bl JTaHHBIX

Ncrounnku nanHbIxX o ceTsax. [IpoOnembl nckaxeHnus nHGopMamuu mpu coope
JTaHHBIX O OoybmuX ceTssXx. OOMEH MaHHBIMA O CETSIX C TIOMONIBI0 TMOMYJISIPHBIX
¢dopmatoB ¢aiinoB. Bo3moxkHocTn wuHTerpauuu NetowrkX ¢ HHCTpymMeHTaMu
aHanu3a rpadoB Ha mpumepe uHTerpauu ¢ naketom Gephi.

Mogens nanasix property graph. I'padoBbie 6a3bl maHHBIX: 0030p pEIICHUH,
SI3BIKU 3aIPOCOB M MHTEPPEHCHI 11st paboThI ¢ ceTssMu. CHUITbHBIC CTOPOHBI TPadOBbIX
0a3 JaHHBIX WM HUX oOnacTu nmpumeHeHus. BBenenue B pabotry c¢ rpadoBoil 6a3oii
JAaHHBIX neo4j u s3pIkoM 3anpocoB Cypher.

Tema 6. MeTpuKHu EHTPAJIBbHOCTH B CETAX

[ToHsiTHE TIEHTPAILHOCTH Yy3JI0B B ceTH. MojenbHble Tpadbl AJiT CpaBHCHUS
Pa3IUYHBIX METPUK IeHTpaibHOCTHU. LlenTpansHOCTh TI0 cTenenu (degree centrality),
IEeHTpaIbHOCTh 10  Onm3octu  (closeness  centrality), 1EeHTpanbHOCTH  TIO
nocpenuuyecTBy (betweenness centrality), LIEHTPaIbHOCTH 1O COOCTBEHHOMY
BEKTOpY (eigenvector centrality).

Anroputm PageRank. Croxactuueckue matpuilsl. Teopema DpobOeHHHYCa-
[leppona. HaxoxaeHue coOCTBEHHOr0 BEKTOpa U UTEPALMOHHBINA MOAXO. AJTOPUTM
HITS, BrIsiBI€HME Xa00B.

Tema 7. Coo01iecTBa B ceTax



[Tonsatue cereBbix coobmiecTB (network communities). InoTHOCTE CBsi3elt B
cetu. Pasmenenme cetm Ha dactu (graph partitioning), paspe3sl B Tpade,
MUHUMAaJbHbIE pa3pesbl B rpade. Kimacrepuszaius u KoppensiuoHHas MaTpHIIA.

Crenenp mocpenHuyecTBa cBsized, anroputMm [ upBana-Hpiomana (Girvin-
Newman). CrieKTpajabHbl€ METO/BI.

Mepa Moaynsapaoct. Anroput™ JloyBaiiHa.

Tema 8. Buzyaauszanus cerei

[IpoGnema Buzyanuzanuu cereil. Kputepun 3¢GHEeKTUBHOCTH BU3YyalU3aIUU.
Bripa3uTtenpHble BO3BMOKHOCTH IIPU BU3YyallM3allii, UHTEPAKTHUBHAS BU3yalu3alus 1
BU3yanuzanus ¢parMeHToB ceTth. [loTpeOHOCTM B BU3yaldW3alUd aTpuOyTOB
AJIEMEHTOB CETH.

PaznuunHbie pazMeleHus y3J0B MPU BU3YAJIU3alMU: CIy4YalHOE pa3MElICHUE,
KPYTrOBO€ pa3MEIlEHHE U €T0 MOIU(PUKAIINY, paluaJIbBHOE pa3MelIeHre, pa3MeIIeHuE,
ONPEAECICHHOE TMPHUBSA3KOM Y3JIOB K METPUUECKOMY MPOCTpaHCTBY. (CUIIOBBIE
pasMemieHusa: anroput™m Dproxtepmana-Peitnronsaa, anroputm Kamana-Kasaw,
anroput™M  GraphOpt. CnektpanbHble pa3MelleHus. MarpuuHas BU3yaau3alusl.
[Toxxone! k Bu3yanuzamuu oosbinnx rpados. Anroput™m LGL (Large Graph Layout).

NHCTpyMEHTBI BU3yaIN3aIuU CETEN.

Tema 9. IIpoueccsl B ceTsix: AudpPy3usi 1 MOPOroBbie MOAEIH

Cnyuaiinoe OmyknaHue B ceTsx. [Ipoiiecchl B ceTsiX: OTKa3bl U HAJEKHOCTD,
SMUAEMUU U CIYyXHU. AHAIM3 HaJEKHOCTH ceTer. Moaenu snuaemuii: SI, SIS, SIR.
Mopenu pactpocTpaHeHus] HHPEKITHA.

[ToporoBbeie MOIENIN KOJJIEKTUBHOTO JeWCTBHS. KackagHble SIBICHUS B CETSX.
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5.2 YueOHO-TeMaTH4YeCKHUil IJIaH 0YHasi popma 00ydeHust

TpynoémkocTb B 4acax

AynutopHas padora

HaumenoBanue ®opmbl
Ne TeKyIIero
TeM (pa3aesioB
/o (pasa ) Beero Oo61., CemuHapbl, CamocrosiTesibHasi | KOHTPOJIA
JUCIMILINHBI BT. |Jlekuuum | npakTH4YecKne pabora ycnesaeM
q.: 3aHATHA ocTH
bazoBbie YCTHBIN
TOHATHUS TEOPHUH ompoc,

1 cerer u 15 5 1 4 10 IIPOBEpPKaA
BBCJICHHC B MpaKTUYEeC
OubIMOTEKY KHX
NetworkX 3aJaHUNI

bazoBrie V eTHELH
METPHUKH U OLIDOC
CBOMCTBA ceTeit I 01};)6 1’<a
2. 1 MOJIENH 15 5 1 4 10 POBCP
MpaKTUYEeC
dbopmupoBaHus X
CIIy4alHbIX .
ceTeit 3a1aHUI
Y CTHBIN
ompoc,
3 Mopenu pocta 15 5 1 4 10 [IpoOBEpKa
ceTen IIpaKTH4eC
KHX
3aJaHuN
YCTHBIN
Moaenu onpoc,
4 | TECHOTO MHpa 1 15 5 1 4 10 poBepKa
camoIi0100HbIe paKTHYeC
CeTH KHX
3aJaHuN
Pabota c ¥ CTHEIR
ompoc
JIAHHBIMU O I 0113)6 I’ca
5. CeTIX U 15 5 1 4 10 POBEp
MPaKTHIEC
rpadoBsie 6a3bl X
JTAHHBIX .
3aJaHUi
YCTHBIN
ompoc
Metpuku I 0]13)6 1’<a
6. | uenrpampHocTH | 15 5 1 4 10 poBep
B COTAX MPaKTHIEC
KHX
3aJaHuN
VcTHBIN
Coo0miectBa B ompoc,
7. 13 3 1 2 10 MpOBEpPKa
ceTsax
paKTHIeC
KHX
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3aJaHuN

YcTHBIN
ompoc,
Busyanuzanus
Y 5 | 13 3 1 ) 10 MpoOBEPKA
ceTeit paKkTUyec
KHAX
3aJJaHuN
YcTHBIN
[Ipoueccol B
) ompoc,
CeTsIX: npoBepKa
u Ui u 28 4 2 2 24
mboys IIPAKTHYEC
MTOPOTOBBIC
KHAX
MOJIEITH o
3aaHuN
B nenom no Kourpous
1 144 40 10 30 104 Hast
NUCLUAIUINHE
pabora
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5.3 Conep:xxaHue cCeMUHAPOB, NPAKTHYECKHUX 3aHATHH

IlepeyeHb BONPOCOB il 00CYKAEHUS

HaunmenoBanue HA CEMHHAPCKHX, IPAKTHYECKHUX
@DopMbI IPOBEICHUS
TeMbl (pa3aesia) 3aHATHUSAX, PeKOMEeHIyeMble HCTOYHUKHU N
AUCHHUILIMHBI U3 pas3aesioB 8, 9 (yka3biBaercst pazaesa U SansT
NMOPAIKOBbIIi HOMeP HCTOYHHKA)
Tema 1. bazoBeie | 3HakoMcTBO ¢ 0a30BbIMH TOHATHSAMH | WMHAWBHIyanbHOE
MOHSATHUSA TEOPUH | TEOPUH CJIOYKHBIX ceTell | BBINOJHEHUE 3a/IaHHM,
CIOXHBIX ceTed W | MH()OPMALMOHHBIMU TEXHOJIOTHSIMU | TPYyNIOBOU pa3bop
BBEJICHHE B | aHaJIu3a CIOXHBIX ceTel pE3yJIbTaTOB
OoubamoTexy Bxoanoi KOHTPOJIb. W3yuyenue | BBINOJHEHUS  3aJaHUU
NetworkX TEXHOJIOTUYECKOI0 CTeKa aHaimza | (33%  BpemeHu  Ha
CIIOXHBIX CeTeH, MOCTPOCHHOr0 Ha 0a3e | MHTEPaKTUBHBIC
s3plKa  mporpamMupoBanmst Python wu | TexHosorum)
oubnmnorexe NetworkX.
Pexomennyemblie uctounuku: 1. 8 [6-11], 9
[1-4]
Tema 2 bazoBeie | JlokanpHble U WHTErpajibHbIe CBOWCTBAa B | MHaumBuayanbHOE
METPUKH U CBOWMCTBA | CETX, METPUKH ceTel, MOJICJIA | BBINOJIHEHHE  3aJaHui,
ceren U Mojenu | (GOpMHUPOBAHUS CIy4yaillHBIX CETE€W, aHAIMU3 | IPYHIOBOMN pazbop
dbopMupoBaHus pacipeseneHus CTENeHen y3IoB. pe3ynabTaToOB
CIIy4alHBIX CETeH Pemenne 3amau mo reHepauuu ceTed IO | BBINOJIHEHUS — 3aJaHUN
monenu Oppaéma-Pensn (Erdos-Renyi) u | (33%  Bpemenn  Ha
POJICTBEHHBIM MO/IEIISIM. WHTEPaKTUBHbBIC
Pemenne 3a1au Ha moNMyuyeHUeE AJ CeTEd: | TEXHOJOTHUH)
KpaTyalIiero IMyTH, TIOUCKAa CBSI3HBIX
KOMIIOHEHT CE€TH, CPEIHEH NJIUHBI MMyTH B
cetu, JeMerpa cetu; Kodpduimenrta
KJIACTEPU3ALIMH JIJISl Y3JIOB U CETH.
Pexomennyembie uctounuku: m. 8 [6-11], 9
[1-4]
Tema 3 Mogenun | Mogenu pocra cereid, coaepkarenbHas | WHauBumyanbHOE
pocra cetel MHTEpIpeTalsl XBOCTAa paclpelesieHUsl | BBIIOJIHEHHE 3a/laHHi,
CTETEHEN y3JI0B ISl ITUX MOJEIIEH. rpYNIoOBOM pazbop
ACCOpPTaTUBHOCTb, KOX(PUITMEHT | Pe3yabTaToOB
aCCOPTaTUBHOCTH. BBINIOJIHEHUSI  3aJIaHU
Pemenne 3amau moctpoenus cereir mo | (33%  BpemeHu  Ha
Monensim bapabamu-Ans6epra (Barabasi- | mHTepakTHBHbBIE
Albert) 1 MoJienb CIIy4alfHOTO pPOCTa CETH. | TEXHOJIOTHH)

[TocTpoenue pacmpenesieHusi CTeneHen
Y3JI0B JUIS ATUX MOJIENel U MOUCK XaOoB B
ceTH
Pexomennyemble uctounuku: m. 8 [6-11], 9
[1-4]
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Tema 4 Monenn | Cetu B BUAE PETYJSApHBIX pelleToK U ux | MHauBuayanbHOE
TeCHoro Mmupa U | napamerppl. DEHOMEH «TECHOTO MHpa» M | BHIIOJHEHUE 3aJaHU,
CaMOIIOIO0HBIC CETH | MOJIETH CeTeil «recHoro mupay. [Ipobiaema | rpymmoBoi pa3bop
MOCTPOCHUS KPUTEpUS MPUHAAJIC)KHOCTH | PE3yJIbTaTOB
CETH K CETSIM BBIIIOJIHEHUS.  3aJjaHUM
«TECHOT'0 MHUPA». CamononoOueie | (33%  BpemMeHH  Ha
(ppakranpupie) cetd H  (pakTaspHAs | MHTEPAKTHBHBIC
Pa3MEepHOCTh CETEH. TEXHOJIOTHH)
Pemenue 3agay MoCTpoeHUs CETENW B BUE
peryisipHbix pemietok. I[loctpoenue cereit
¢ nomouipto Mozenu Barrca-CrporaTia
(Watts-Strogats).
Pexomennyemblie uctrounuku: . 8 [6-11], 9
[1-4]
Tema 5 Pabora c | [lonydeHue qaHHBIX O ceTsAX U3 pa3inyHblX | WHauBuayanbHOE
JaHHBIMU O CETSAX W | UCTOYHUKOB. MHTerpamusi MmO [JaHHBIM | BBIIIOJHEHUE 3aJaHU,
rpadoBeie 0a3er | NetworkX ¢ JApyruMH WHCTPYMEHTaMH | TPYIIIOBOM pa3bop
JTAHHBIX aHaiM3a cerei. pe3yJIbTaToB
['padoBbie 6a3bl HJaHHBIX: 0030p PEIICHHA, | BBHIMOJHEHUS  3aJaHHUN
sa3bIKM  3ampocoB M uHTepdeiicel s | (33%  BpemeHu — Ha
paboThI C CETSIMH. UHTEPAaKTUBHbIE
Pemenne 3amay sKkcmopta W HUMIOPTAa | TEXHOJIOTHH)
JTAaHHBIX O CETAX, COOpa aHHBIX O CETSX U3
OTKPBITBIX HCTOYHUKOB. Pabora ¢ ceThio
KaK CO CTPYKTYpO# property graph.
Pexomennyemble uctounuku: m. 8 [6-11], 9
[1-4]
Tema 6 Merpuku | IloHsATHE LEHTpaNbHOCTH y3JI0B B ceTH M | MHauBuayaibHOE
LHEHTPaJIbHOCTU B | pa3Iu4HbIE METPUKU LEHTPAJIbHOCTH. BBITIOJTHEHUE  3aJjaHUi,
ceTsX Anroputm PageRank u poacrBenHble | rpynmnoBoi pa3bop
AITOPUTMBI. pe3yJIbTaToB
Pemenne 3anad moucka 3HaYEHUM METPUK | BBINOJIHEHWS — 3aJaHUN
LHEHTpaJbHOCTU MJi1 UeHTpaidbHOocTH 1O | (33%  BpemMeHH  Ha
CTETIEHU (degree centrality), | MHTEpaKTUBHBIE
HEeHTpaIbHOCTH TI0 Oym3octu (closeness | TEXHOJIOTHH)
centrality), LEHTPaJIbHOCTU o

nocpennuuectBy (betweenness centrality),
HEHTPAJILHOCTH IO COOCTBEHHOMY BEKTOPY
(eigenvector

centrality).

Peko PexomeHtyemble UCTOYHUKHU: 1. 8 [6-
11],9[1-4]
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Tema 7. CooOurectBa
B CETAX

[Tousatue cereBbix cooOuiecTB. [IMOTHOCTH
CcBsI3eld B ceTu. PasnesieHue ceTy Ha 4acTH.

Brinonnenue
MPAKTUYECKUX 3aJaHUN

Crenenn MMOCPEAHNYECTBA CBsI3€d, | Ha KOMIbIOTEpe, paboTa
aJrOPUTM I'mpBana-Hsromana U | B rpymnmnax (33%
CIIEKTPATIbHBIEC METO/IBI. BpEMEHU Ha
Pemenuie 3agay Ha BBISBICHHE CETEBBIX | MHTEPAKTHUBHBIE
cooO1IecTB B ceTsAX. Pacder MIOTHOCTU | TEXHOJOTHUH).
CeTH.
Pexomennye PekomeHnayeMble MCTOUHHKHU:
. 8 [6-11], 9 [1-4]

Tema 8. [Tpobnema BU3YyaJu3aluu cereid. | BrimosiHeHue

Busyanuzanus ceret

PaccmoTpenue pasnuyHbIX  pa3MeElCHUN
y3JI0B NPH BU3yaIH3allUd. 3HAKOMCTBO C

MPAaKTUYECKUX 3aJJaHUI
Ha KOMIIbIOTEpE, paboTa

pa3IMYHbIMU UHCTPYMEHTAMU | B rpynmnax (33%
BU3YalIH3al[uH CeTEH. BpPEMEHHU Ha
Pemenue 3amay Bu3yaldu3alUuu CETEH C | UHTEPAKTHUBHbIE
MOMOUIBIO:  CIYy4alHOTO  pa3MEIIEHUS, | TEXHOJOTHH).
KpyroBOT0 pa3MelieHus u ero
MoaupuKamii, paauaibHOTO
pa3MeIIeHUs], pa3MEeIlEeHuUs, ONPEIEICHHOE
NPUBSI3KOM  Y37IOB K  METPUYECKOMY
IIPOCTPAHCTBY.
Pekomennyemble uctounuku: 1. 8 [6-11], 9
[1-4]

Tema 9. [Iponeccel B | CiywaitHoe ~— Onyxjganue B ceTsX. | Breimonnenue

cerax: auddysus u
HIOPOTOBBIE MOJIEIIH

ITpomeccel B ceTsX, TIOPOrOBBIE H
KacKaJIHbIe MOJIENU B CETSIX.

Pemenue 3a1a4 MOJEIINPOBAHUS
clIy4aifHOro  OJyXJaHusT B CETHX,
MPOLECCOB MUAEMUN B CETSX.
Pexomennyemble uctounuku: m. 8 [6-11], 9
[1-4]

MPAKTHYECKUX 3aJaHUN
Ha KOMITbIOTEpE, paboTa

B rpymnmax (33%
BpPEMEHHU Ha
WHTCPaKTUBHBIC
TEXHOJIOTHH ).
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6. @OHI OLEHOYHBLIX CpPEeICTB /Ui TNPOBeAeHUS] MPOMEKYTOYHOM
aTrecTalui 00y4YalouUXcs M0 JaHHOW TUCIHUIIMHE

OneHouyHblE CpeACTBA  MpEAHAa3HAYeHbl i  KOHTPOJSL M OICHKHU
00pa30BaTeNbHBIX JOCTIKEHUI O0YYaloIIMXCs, OCBOMBIIMX MpOrpamMMmy ydeOHOU
AUCUUIUIAHBI «]IpuKiIaHbIe MOJETN H METOIbI TEOPUHU CIIOKHBIX CHCTEM.

@®oH OLIEHOYHBIX CPENCTB BKIIOYAET KOHTPOJbHBIE MaTepUaibl IS
MpPOBEIEHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaIHH.

Bonpocet  0na  ouenku 3HaHUW U YyMeHUll, XAPAKMEPUYIOUUX
¢opmuposanue komnemenyuii

Hludp Bompocst IIpaBunbHEBIM OTBET
KOMIIETEHIINU
IIKH - 4 1 Kak Ha3piBaeTcs MyTh MeXIy BepmuHamu a u b B | KpaTuaiimmii myTs

HEOPHEHTHPOBAHHOM rpade, coJiepKaImi

HauMeHbIIIee KOJIMIECTBO pedep.

2. Kaxk Ha3bIBACTCS MUHHUMAaJILHOE yucio | CBSI3HOCTh CETH

MapaJuIeIbHBIX TPAKTOB MEXKTY JI000H mapoi y3oB?

3. Uro xapaktepusyeT CBSI3HOCTh CETH? YCTOUYUBOCTH ceTu K
MOBPEXKICHUSIM

4. Kak HazpiBaeTCsi anroput™m oTceueHus orpeskoB | AnroputM Kupyca — beka
MIPOM3BOJIHHBIM BBITYKJIBIM MHOTOYTOJTBHUKOM?
5.Kak Ha3piBaeTcs ANTOPUTM, KOTOPBIA UCHONB3yeTCs | AnroputM  Yaitmepa  —
B KOMIBIOTEPHOH  rpaduke  Ans  KIMONHHTA | ATepToHa

(HaxokJeHWs OO0JIaCTH TIEPEeCEeYeHUsI) OTCEKaeMOro
MHOTOYTOJIBHHKA 110 OTCEKAIOIIEMY MHOTOYTOJILHUKY?
6. Kak kakux (puryp ucIosib3yercs airoputM Yaiiaepa | Jlis miockux

— AreproHa?
7. Uro Takoe «rpadoBasi HEHTPATBLHOCTEY B KOHTEKCTe | MneHtudukarms Ba)KHBIX
CIIOXKHBIX ceTeit? y3J10B WK pE0ep B CeTH

8. Kak HaspiBaeTcsi Mozenb, KoTopas sBiusiercs | Moaens bapabamu-Ansoept
AITOPUTMOM TEHEpalMH CIIy4alHbIX Oe3MacIITaOHBIX

cerei c WCTIOJIb30BaHUEM MPUHLMIIA

MIPENMOYTUTENBHOTO MPUCOEUHEHUS?

9. Kakue aBe BaxHBIE OOIIME€ KOHIIEIIINH BKJIFOYAET B Poct certu, TIPUHITATT

cebst Monens bapabamm-Ansoept? MIPEAMOYTUTENEHOTO
IPUCOEANHEHNUS

10. Kak Ha3pIBaeTCSt MOJICTTh TEHEPAITUHN CITYJaHBIX Mogens Dpaénra-Penpn

rpadoB, B KOTOpO# Bce rpadbl ¢ GUKCHPOBaHHBIM

HabOpOM BepLIMH U (PUKCUPOBaHHBIM HaOOpoM pédep

OJIMHAKOBO BepoATHBI? CyIIecTBYeT ABa TECHO

CBSI3aHHBIX

11.Kakue cymecTByroT BapuaHThl MoJenn Dpaéma- bunommaneHas,

Penbu paBHOMeEpHasl.

12. Kak Ha3pIBaeTCs METPUKA, KOTOpas TJIACHUT, 4TO /1Ba | MeTpuka PacXOoXKIeHHS

rpada OJIM3KH, KOT/la MX INIOTHOCTH pedep OJIM3KHU Ha pebep

BCEX COOTBETCTBYIOIMX UM IOJMHOXECTBAX BEPUINH?

13.Kak Ha3pIBaeTCsSl CHMMETPUYHAS U3MEPUMAsT I'padon

Gyrxkmma W:[0,112->[0,1]?
14 Kak Ha3pIBaeTCS METPHKA, KOTOpas TIIaCUT, 9YTO ABa | MeTpuka BEIOOPKH
rpada ONu3KH, ecIH UX pacnpeaeieHus noarpagos
OJIM3KHU
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15. Kak Ha3pIBaeTCs MOJENb T€HEPALIMH CITy4aiHbIX
rpadoB, KOTOpast co3maeT rpadyuKu co

CBOMCTBaMHU MaJIOro MHpa, BKJIIOUask MaJible CpeTHUE
JUIMHBI TyTEeW U BBICOKYIO KJIACTEPU3ALINIO?

Mogens Yorrca—Ctporana

16. B xakoMm romy OpLia TpeiokeHa Mopens Yorrca—
Crporarna?

1998

17. — Kak Ha3pIBaeTcs MaTeMaTHUECKUi Tpad, B
KOTOPOM OOJIBIIMHCTBO Y3JI0B HE SBISIIOTCS COCEISMH
Ipyr JApyra, HO COCEOH JI0OOro JaHHOTO Y3I7a,
BEpOSITHO, OYIYT COCEASIMHU APYT Apyra?

CeTb Majoro MHupa

18. Uto Takoe pa3BUBAIOLIUECS CETU? Hunamuueckue ceTy,
KOTOpBIE MEHSIFOTCS c
TeYCHHUEM BPEMEHHU

19Kax Ha3pIBaeTCs ces31blI epag, HE Hepero

conepyKamun yuxios?

[K-1 20. Kak Ha3piBaeTcs mepa CTemeHH, B KoTopoi y3uwl | Koaddumument

rpada UMEIOT TeHJICHIMIO TPYNIUPOBaThcs BMecTe? KJIacTepU3alin

21. Kax Ha3bIBAETCS ko dunment | JlokanbHbI

KJIaCcTepH3alliy BEPIINHBI rpada, KOTOPBIH

KOJIMYECTBEHHO  OIPEJCNSeT, HACKOJIBKO  OJM3KH

€ro coceli K TOMY, 4YTOOBI OBITh KIHMKOH (IIOJTHBIM

rpadom)?

22. Kakwne ceTH MOXKHO BBIIEIUTH IO TOIMOJOTHYECKOU
CTPYKTYypoOu?

CrnyuaiiHble ceTH,

ceTH ¢cBOOOIHOro MacIiTaoa,
CETH MaJIOro MUpA,

CETH JIOKAJIbHOTO MHpPa

23. Kakoil airopuT™M OTHOCUTCSI K CEMEUCTBY CHUJIOBBIX
ITOPUTMOB YKIIQJIKH TpadoB Ha IIOCKOCTH, B KOTOPOM
UCTIONB3YyeTCs  MPYXXKHHHAs — (U3UYecKass  MOJIelb,
IJie BEpIIMHBI ONPEACISIIOTCS  KaKk — Tejla  CHCTeMbl,
a peOpa Kak Mpy>KUHbI?

Anroputm Kamana-Kagait

24 Kak omnpenenstorcs pedpo ceru B mojeinu Kamana-
Kagait?

IIpyxxnna

25. UYro sBnsgercs pe3yiabTaToMm anroputma Kamana-
Kagaii?

HarJsiiHOE U300pakeHne
rpada Ha IIOCKOCTH

26Kak Ha3pIBaeTCs KJAcC aJITOPUTMOB BU3YyaJIH3AIIH
rpadoB B ACTETHUYECKH MPHUATHOM BHJIE, II€JIb KOTOPOTO
pacmoyiokuTh  y3nelrpada B JBYMEPHOM  WIH
TpEXMEPHOM TPOCTPAHCTBE TaK, YTO Bce pEOpa nmenu
Ob1 Ooyee-MeHee OJWHAKOBYIO JJIMHY, M CBECTH K
MUHMMYMY 4YHCJIO TiepecedeHuil  pébep myTéM
Ha3HAuUeHHWs CWJI JJsl MHOXecTBa p&Oep M y3JOB
OCHOBBIBASICh HAa MX OTHOCHTEJBHBIX MOJIOKEHUSIX?

Cunosslie AITOPUTMBI
BU3yaIH3alluy rpadoB

27. Yro Takoe TOpOUIIbHBIN rpad? rpad,  KOTOPBI  MOHO
YIIOKUTDH Ha TOP.

28. Kak wHaseBaercs rTpad, KoTOphIi MOXHO | TopownanbHbIN rpad

HapHcoBaTh Ha TOPE Tak, 4TO ero pédpa mepecexaroTcs

TOJIBKO 110 OOIIMM BEpIIMHAM.

29. Kakoe 3HadeHuE HEe MPEBBINIAET XpOoMaTHUYECKoe | 7

YHUCIIO0 JTF000T0 TOPOUJAIBHOTO Tpada?

30. . XpomaTuaeckoe YHUCIIO0 moboro | 4

TOpoUJaIBHOTO rpada oe3 TPEYrOJIbHUKOB HE

IPEBOCXOUT?

31 Ilpu Busyanuzanuu rpadoB Ba CTAHIAPTHBIX | AYTOBBIE JarpaMmsl,

CTHJISI IpEACTaBICHUS rpadoB?

KpPYTOBBIE PACIIOJIOKEHUS
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32. Kak Ha3pIBaeTCsl HauMMEHbIIEE YUCIIO NepecedeHnii | Yncno nepecedeHnit

pé6ep mrockoro pucyHka rpada G.

IIK-5

33. Uemy paBHO YHCIIO TiepecedeHruid s riaHapHbeM | 0
rpada?

34. Yro Takoe HOPMUPOBaHHBIN Tpad? OopueHTHpOBaHHBII

rpad 6e3 IMUKIOB.

35. Kak Ha3eiBaeTcsl pebpo, Hadamo u KoHerr kotoporo | Ilerms
HaXOJSTCS B OJTHOM U TOM K€ BEPIIIUHE.

36 Kak HazpIBaeTcs MapiipyT, B KOTOpOM Bce BepmuHbl | [IpocTas mens

pa3IUyHBI?

37.Kak naspiBaercsi rpad, B KOTOpoM HeT KpatHbIX | [Ipoctoii rpad

pé6ep u reTenn?

38. Kak Ha3BIBACTCS MMPOCTON IIUKJT B rpade, | 'aMAITBTOHOB UK

coJiepKalliuii Bce BEpIIMHBI I'pad)a POBHO IO OJHOMY
pazy?

TecTbl

Mudp
KOMIIETEHLINA

TecToBrle 3ananus

IIpaBunbHbII1
OTBET

IIKH- 4

1. YkaxuTe OnpeielCHHE «CII0KHBIC CETH B SKOHOMHUKE):

a) CeTu A1 IOAKIIOUCHUSI TOMAIITHUX YCTPONCTB

b) CeTH, B KOTOPBIX BCE Y3JIbI B3aUMOJICHCTBYIOT JPYT C APYTOM,
cO3/1aBast CJIOKHBIEC B3aUMOCBSI3H

c¢) Cetu a5 mepefauu CEKPETHBIX TAaHHBIX

b

2. BeiOepuTe npuMepsI CIIOXKHBIX CETeH, KOTOPhIE MOXXHO HATH B
SKOHOMHMKE:

a) CeTu conMaabHBIX MEa

b) Cetr nuTaHwus

c¢) CeTH IUTaHETAPHBIX CHUCTEM

a,b

3. BriOepuTe NOHATHS, KOTOPBIE CBSI3aHbI ¢ TEOpUEH TpadoB U
CJIO)KHBIMH CETSIMH:

a) Teopus nBeToB

b) MapkeTrHrOBast CTpaTerus

¢) Y3l pé0pa, rpad, HEHTPATBHOCTh U JIP.

IK-1

4. YKaXuTe OCHOBHBIC MPEUMYIIECTBA UCITOJIH30BAHUS aHAIN3a
CJIOKHBIX CETeH B AKOHOMUKE:

a) YBeInueHue CI0KHOCTH ceTei

b) [TonumaHue B3aUMOCBSI3€l M CTPYKTYPhI PHIHKOB,
MOTPEOUTENHCKUX TIPEATIOYTCHUHN U IPYTHX aCTIEKTOB 3KOHOMHKH

¢) YMeHbIIIeHNE KOJNYECTBA TaHHBIX

5. Ykaxure onpejaencHue «rpadopas EHTPATbHOCThY B KOHTEKCTE
CJIOXKHBIX CEeTeH:

a) OneHka clIoKHOCTH Tpada

b) UnenTndukanus BaxHBIX y37I0B WK pEOEpP B CETH

¢) MetoJ packpainBaHus rpados

6. Bribepute TUIIBI CBSI3€H, KOTOPHIE MOTYT CYIIIECTBOBATH MEXKITY
y3J1aMH B CJIO’KHBIX CETSIX 3KOHOMHKH:

a) Tosibko (pU3NUYECKHE CBS3H

b) ®unHaHCOBBIC, HHGOPMAIIMOHHBIE, TPAHCTIOPTHBIE H JIP.

c¢) JInunble CBSI3U

TIK-5

7. YKaxuTe HHCTPYMEHT, HCITOJIb3YEMBIN JIJIs BU3yalTU3allui |
aHaJIM3a CIOXKHBIX CETEH:

a) DeKTpuueckas cxema

b) CronoBas canderka
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¢) 'paduyeckue nporpaMMbl M IAKETHI IS aHAJIH3a CeTel
8. BriOepuTe s5KOHOMHYECKHE SIBIECHUS, KOTOPBIE MOTYT OBITH b
N3y4YCHBI C IOMOIIBIO aHAJIN3A CJIOKHBIX CeTei?

a) M3menenue nBeta gomiapa

b) ®uHaHCOBBIE KPU3UCHI, pACTIPEACIICHUE HOXO0JI0B, BIUSHHIE
COLMAJIbHBIX TPYIII HA PHIHOK U Ap.

c) CMeHa BpeMeH roja
9.Vxaxute onpeneneHune «Mmanbiii Mup» (small world) s dext B b
CJIOJKHBIX CETAX:

a) DTo Ha3BaHWE MHTCPHET-Mara3uHa

b) D¢ dexr, mpu KOTOPOM OONBLUIMHCTBO Y3JI0B B CETH CBS3aHBI
gyepe3 HeOOMIbII0e YUCIO IPOMEXYTOUYHBIX Y3JI0B

¢) Db dexT, mpu KOTOPOM CETh CTAHOBUTCS CITMIIIKOM OOJIBITION TSI
aHam3a
10. Beibepute mpobiaeMbl, KOTOpbIe MOTYT BO3HUKHYTbH [TPH aHAJIM3e b
CJIOKHBIX CETel B 9KOHOMHUKE:

a) HexBaTka maHHBIX

b) CiuiikoM MHOTO JaHHBIX

¢) ITpoGieMBI ¢ AIICKTPOITUTAHHEM
11. YkaxuTe ceTH, KOTOPhIE MOTYT OBITh TIOJBEPIKEHBI «CETEBOMY b
addexry» (network effect)?

a) CeTH 00IIECTBEHHOTO TPAaHCIIOPTa

b) Cetn, B KOTOPBIX IEHHOCTH IS TTOJIB30BATENSI PACTET C
YBEJIUYEHHEM YHCIIa I0JIb30BaTeNeH

c¢) Ceru i1 0OMEHa perenTamMu
12.Yxaxxure MOCIeICTBUS, KOTOPhIE MOKET UMETh aHaJINU3 CJI0KHBIX b
ceTel uId SKOHOMUKH:

a) Bceraa mpuBoauT K pocty 6€3padoTHITBI

b) Yiyunienue cTpaTteruii ynpasieHus, IPOTHO3UPOBAHUE
9KOHOMMYECKHX SIBJICHUH, BBISIBIICHHE PUCKOB U BO3MOKHOCTEH
¢) CHmKeHHe CTOMMOCTH OeH3MHA

7.lepeyeHb OCHOBHOW M [ONOJHUTEJbHOH Y4eOHOW JIMTEpPaTyphl,
HEe00XO0AMMOii 17151 0CBOCHUS TMCUHUIIIIMHBI

HopmaTuBHO-npaBoBbI€ aKThI

1. T'paxnanckuit Kogexc Poccuiickoit denepanuu (dacts yetBepTasi) Ne 30-
®3 ot 18.12.2006 1. (B penakiiuu MoCiaeAYIOIINX 3aKOHOB).

2. 3axoH Poccuiickoit @enepanun «O rocynapctBeHHON TaitHe» No 5485-1
ot 21.07.1993 1. (B peaakiuu MociaeayIOIIMX 3aKOHOB).

3. @epepanbhbiil 3akoH Poccutickoit @eaeparun «O KOMMeEpUECKO TaliHE»

4. Ne 98-@3 o1 29.07.2004 r. (B peaakiiuu MOCIEAYIOMINX 3aKOHOB).

5. ®enepanbubii  3akoH Poccuiickoit ®enepanuu  «O0 wuHpOpManuu,
WHDOPMAIIMOHHBIX TEXHOJOTUAX u o 3ammure wuHbopmamum» Ne 149-d3 ot
27.07.2006 r.

OcHoBHas JMTEparypa:
6. Ilupodokoa, C. H. IIporpammupoBanue Ha s3bike Python s

nabopatopHbIX 3aHATHH : yueOHoe mocooue / C. H. Illupobokora, A. A. Kamymnees,

A. B. Cynbz. — HoBouepkacck : FOPTTIY, 2020. — 104 c. — 9bC Jlanb. — URL:
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https://e.lanbook.com/book/180938 (mata oOpamenus: 26.06.2024). — Tekct
AIEKTPOHHBIN.

7. Wlenyapko, B.M. SI3pik mporpamMMmupoBaHusi BBICOKOTO ypoBHs Python.
OyHKIMH, CTPYKTYPHI JAHHBIX, TOTIOJHUTEIbHBIE MOTyNH: ydeOHoe nmocodue/ B. M.
enynpko. -  PocroB-Ha-ony: M3pmatensctBo  FOxkHOro  ¢enepaibHOro
yauBepcurera (FODY), 2020. - 107 c. — OBC ZNANIUM.com. - URL:
https://new.znanium.com/catalog/product/1021664,
http://biblioclub.ru/index.php?page=book&1d=500060. (mara oOparieHus:
29.06.2024) - TeKcT : 2IeKTPOHHBIH.

JlonoTHUTEIbHAS JJUTEpaTypa:

8. Cysu, P.A. f3pik mporpammupoBanus Python: kypc / P. A. Cy3u. —
Mocksa: Untepuer-YHnusepcutetr Mupopmanuonnsix Texnonorui, 2021. — 327 c. —
9bC YHuBepcureTckas oubnmoTexa online.—
http://biblioclub.ru/index.php?page=book red&id=233288&sr=1. (marta oOpareHus:
29.08.2024).— Tekcr : AIEeKTPOHHBIN

9. Makkunmu, Y. Python u anamu3 gannbix / Y. MakkuHIu ; Hep. ¢ aHIIL
A.A. Cmunkuna. — Mockea : JMK IIpecc, 2021. — 482 c— URL:
https://new.znanium.com/catalog/product/1027796 (mata obpamienus: 29.06.2024). —
TekcT : JIIEKTPOHHBIN.

10. KnekoBkuH, I'. A. I'eomeTpuueckas teopus rpadoB : yueOHOe Mmocodue
s By3oB / I'. A. Knekoskun, JI. I1. Konnora, B. B. KonnoB. — 2-¢ u3n., ucnp. u
norn. — Mocksa : FOpaiit, 2022. — 240 c¢. — (Bwicmiee o6pazoBanue). — DbC
IOpaiit. — URL: https://urait.ru/bcode/514847 (mara obOpamenus: 16.08.2022). -
TeKCT: 2JIEKTPOHHBIN.

11. Copouan, C. B. OcHoBbl Teopuu TpadoB : yIeOHO-METOIMUECCKOE
nocobue / C. B. Copouan. — Hwxnuiit Hoeropon : HHI'Y um. H. U. Jlob6auesckoro,
2024. — 59 c.— Tekct: snexkTpoHHbIW // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/344828 — Pexum poctryna: s
aBTOPU3. MOJIB30BATENEH.

8.IlepeueHb pecypcoB HMH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHONH CETH
«/HTEpHET», HEOOXOAMMBIX /1151 OCBOCHMS AU CIIUTIIUHBI

1. Pylru 1.0.9 [Onexktponnsiii pecypc]: caiit. — Pexum ngocryma:
https://pypi.python.org/pypi/pylru

2. Python Documentation [DnexTpoHHbII pecypc]: caldiT. — Pexum mocryna:
http://python.org/doc/

3. Python Standard Library [Dnextponnsiii pecypc]: caiit. — Pexum
noctymna: https://docs.python.org/2/library/

4. NetworkX [DnekTpoHHBIH pecypc]: calt. — Pexum pgocrtymna:
http://networkx.github.io/

5. DOnexktponHas  Oubnuoreka  ®uHaHcOBoro  yHuBepcuteta  (Ob)
http://elib.fa.ru/

6. DnekTpoHHo-O0ubmnoTeuHas cucrema BOOK.RU http://www.book.ru
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http://elib.fa.ru/
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7. DJEKTpPOHHO-OMOJMOTEUYHAsl CUCTeMa «YHHMBEPCUTETCKass OuOIMoTeKa
OHJIAH» http://biblioclub.ru/

8. DnexkTpoHHO-OMOIMOTEYHast cucTeMa Znanium http://www.znanium.com

9. DIEKTpOHHO-OMONHOTeuHass  cucreMa  m3jatenbetBa  «FOPAWT»
https://www.biblio- online.ru/

10. DnekTpoHHO-OUOIMOTEeYHAs cucremMa W3/1aTeIThCTBA «JlaabY
https://e.lanbook.com/ 1

11.JenoBas onnaiH-6nbamoreka Alpina Digital http://lib.alpinadigital.ru/

12. Hayunas snektponHas 6ubiauoteka eLibrary.ru http://elibrary.ru

13. HamonanbsHast 35ieKTpoHHas o6ubymoreka http://H30.pd/

9.Meroau4yecknue YKa3aHusi sl OOy4YAKOIIMXCH 1O  OCBOCHHUIO
AUCUMILTHHBI

CamocrosiTenpHas paboTa CTYACHTOB IPOXOIUT aAyJUTOPHO W BHEAYIUTOPHO.
OpraHu3anuu CaMOCTOSITCIIBHONW PaOO0THI CIIYXHUT KaJICHIApHO-TEMAaTHUYCCKUI TUTaH
M3Y4YCHUS TUCIUIUIMHBL. B 3TOM IiaHe yKa3aHa TeMaTHKa JICKIHWHA, MPAaKTHYECKHX
3aHATHH, BOPOCHI U 33JIaHUS JIJIS1 CAMOCTOSATEILHOTO U3YICHHUS.

[Tpu OATOTOBKE K JICKITUH 1IETIECO00PA3HO MPEIBAPUTEIHLHO TTO3HAKOMHUTHCS C
ee colepKaHNEM TI0 PEKOMEHIOBAaHHBIM TTOCOOMSM U BBIJCIHUTHh HanbOosee TPYaHBIC
BOMpochl. Bo Bpemst NieKiuii ciaenyeT KOHCIEKTUPOBaTh cojepxkanue Jekiuu. [locie
3aHATHI CleIyeT MpOBECTH pPabOTy C KOHCIEKTOM: OTPEJaKTUPOBATh 3arlkCH,
obopmuth KoHcHeKT. Ilpu odopmieHun 1enecooOpa3Ho BHIACIATH CIECIHATBHBIM
oOpa3oM Ha3BaHUSI TeM H (POPMYJIMPOBKH BOIPOCOB, OCHOBHBIC OIpPEACIICHUS,
(GOpPMYITUPOBKM HOPMATHBHBIX JOKYMEHTOB U MPHUMEPHI PEIICHHS PACCMOTPEHHBIX
3anau. CraenaHHbIe 3aMMCH HY>KHO CBEPUTH C YYEOHUKAMH U YYEOHBIMU MTOCOOUSMH U
B CJIydae PacxXxokICHHUH MPOKOHCYJIBTHPOBATHLCS C TPEIOaBaTeIICM.

MeToanueckue yKa3aHusi Mo NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA

[To cTpykType TpaKTHYECKHE 3aHATHS CICAyeT pas3leiuTh Ha Y4YcOHBIE U
KOHTPOJIbHEIE.

Y4eOHBIC TPAKTUYCCKHUE 3aHATHS CTPYKTYPHO COCTOST U3 CJCAYIOIINUX
KOMITOHCHTOB:

1) mnpoBepka HaMM4YUS BBHITIOJHEHHOTO 3aJjaHUS CAMOCTOSTEIHLHON pPabOTHI
KaXJIOTO CTYJICHTA;

2) KOJUIEKTHBHBIN pa300p KOPPEKTHOCTHU BBITIOJHEHHUS JOMAIITHETO 3aaHus;

3) pa300p THIUYHBIX OITMOOK, BOSHUKIINX B CAMOCTOSTEIIBHOM paboTe;

4) paccMOTpEHHE TEOPETUYECKHX BOIPOCOB, CBA3AHHBIX C TEKYIIHM
nmpakTUudeckuM 3aHstueM; [[poBeeHne TecTupoBaHUs UM MTUCBMEHHOTO OMpOoca.

5) pa30op METOIOB BHITIOJHEHHUS MMPAKTUYSCKHUX 3aJIaHUN U PEIICHUS 3a/a9;

6) KOPPEKTUPOBKA 3aIaHUM JJIsI CAMOCTOSITEILHOM pabOThI CTY/ICHTOB;

7) wHTepakTHBHAsA (popma — [IpakTHKyM MO pemieHUIo 3a7ad M0 TEMaTHKE
3aHATHS  TpPEACTaBiseT CcoOOH  pemieHWe CHOUCKAa  3ajad,  OIPEACIICHHBIX
npenojasareieM. B KakJoH Tpymnme eCTh «CHIIBHBIN» CTYIEHT, KOTOPBIH MOXKET
BBITIOJIHATH (DYHKITUM KOHCYJIbTAHTa ¥ TTOMOIIHKKA IPEIToAaBaTEIo.
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KOHTpObHBIE TIPAKTHUYECKUE 3aHATHS CTPYKTYPHO COCTOAT M3 CIEAYOLIUX
KOMITOHEHTOB:

1) mnpoBepka HaMUYKUs KOHTPOIBHOM pabOTHI KaKOro CTYJEHTA;

2) pa300p TUMUYHBIX OIIMOOK, BO3HUKIIMX MPHU BHITIOJHEHUN KOHTPOJIHHON
paboThI;

3) mnpoBeneHWE ayIUTOPHOU KOHTPOJIBLHON PaOOTHI.

[Ipy mOAroToBKE K MPAKTHYECKOMY 3aHATHIO HEOOXOIUMO IMOBTOPHUTH HIIH,
€CIM 3TO TpeOyeTcs, M3y4YUTh COOTBETCTBYIOIIMI TeopeTHueckuil matepuain. Bo
BpeMsi 3aHATHUS HY)KHO TOYHO 3alUChIBaTh (POPMYJIMPOBKH pEIIaeMbIX 3ajad,
BONIPOCHI, YKa3aHHUs MpenojaBaTesis K pelieHruio U pasoupaemblie pemeHus. [locne
3aHATUI HEOOXOAMMO NPOCMOTPETh 3allMCaHHbIE PEIIeHUS U BOCCTAHOBHUTH B
pelIeHusAX  uMmeromuecs  mpobenbl. B cimydae  3aTpyaHEHMET  OTMETHTH
COOTBETCTBYIOILIME 3a/laHusl U OOpaTUTBCS 3a KOHCYJbTallMel K MpernojaBaTeo.
[IpakTrueckue 3aHATHA NPOXOAAT, KaK NpPaBWIO, B HMHTEPAKTHUBHOU (QopMe u
MIPENO/IaBaTe/lb YYUTHIBAET AKTUBHOCTbH CTYJEHTOB, HAMPABICHHYIO Ha pEIICHHE
MPEIJIOKEHHBIX 3a]1a4, U B TIOMCKE OTBETOB Ha Bompockl. He ciienyer 0osTbes nath
HEBEPHBII OTBET WJIM JIONYCTUTh MHYIO OMIMOKY: UCIPABICHUE U aHAJIN3 OIIHUOOK B
pexuMe OOLIEHUs C NPEnojaBaresieM U COKYPCHHUKAMH B XOJ€ MPAKTHYECKOTO
3aHATHS CIOCOOCTBYIOT OCBOCHHIO Y4YE€OHOTO Marepuana | OpeaylnpekIaroT
MOSIBJIEHUE OIIMOOK B JaNbHEHIIIEM.

Ha mnpakTH4ecKuX 3aHATUSAX PpEATU3yeTCsl NEATEIbHOCTHBIM IOAXOM IS
penieHus NpakTHieckux 3agad. CyniHOCTh €ro 3aKjr04aeTcss B TOM, YTO B IPOLECCE
y4eOHBIX 3aHATHI CO3JAl0TCS ClelMajIbHbIE YCIOBHs, B KOTOPBIX OOYyYarouuiics,
ONHUPAsiCh Ha MPUOOPETEHHBIE 3HAHMSI, MBICJICHHO U MPAKTUYECKH JEUCTBYET B LEISIX
noucka M OOOCHOBaHUS ONTHMAJbHBIX BapuaHTOB ee pemeHus. Coznaercs
npoOsieMHas 3aja4a, CTYJCHTbl 3HAKOMSTCS C 3a/1auel, aHaJIU3UPYIOT €€, BBIACISIOT
JeKallee B €€ OCHOBE MPOTHUBOPEYHME, CO3/Ial0T U OOOCHOBBIBAIOT MOJENb CBOUX
BO3MOXXHBIX JEHCTBUM MO pa3pelieHuI0 NPOOJEMHOW CHUTyallud, MpPOOYIOT
pa3peliuTh BO3HUKIIYIO MpOOJEMy Ha OCHOBE MMEIOLIUXCS Yy HUX 3HaHWM,
BBICTPAMBAIOT MOJEJIb CBOUX JICUCTBUH MO €€ PEIICHHUIO.

JlomaiiHue 3afaHusi ClE€AyeT BBINOJHATH PEryJspHO MpPU TMOATOTOBKE K
MPaKTUYECKUM 3aHATHSAM. B OOJIbIIMHCTBE CBOEM 3aJaHMsl SIBJISIOTCS TUIIOBBIMU, U
o0Opa3slbl UX pEUICHUs] COAEP’KATCA B PEKOMEHJIOBAHHBIX MOCOOMSX, B Marepuaiax
JIEKUHUW Y MPAKTUYECKUX 3aHATUN. ECu TO Wi MHOE 3a/1aHue BBI3BAJIO 3aTPYIHEHUE
HEOOXOUMO OOpaTUThCA K MPENOJaBaTEeNI0 Ha KOHCYJbTAllMU WM OyrkaiiieM
MIPAaKTUYECKOM 3aHATHUU. PEryisipHOCTp B BBIIOJIHEHUM JOMAIIHHUX 33JaHUld —
BaKHBIN (DAKTOpP OCBOEHUS MUCHIUILTMHEI. J[a’ke HEOOIbINe OTKIIOHEHUS OT rpaduka
MOTYT CIIPOBOLIMPOBATH CEPHE3HOE OTCTABAHHUE U B JAIBHEMIIIEM — PUCK MOJyYEHHUS
HEYJI0OBJIETBOPUTENIBHBIX OLICHOK B XOJI€ TEKYIIEH M MPOMEXYTOYHOW aTTECTALMH.
JIns  BBINONIHEHHsS JOMAIHUX 3aJaHUM CIIEAYEeT BECTU IepcoHanbHyro Wb B
obmaunoMm ceppuce https://edu.1cfresh.com. KoHTposb 3a BbIMOJHEHHEM JOMAITHUX
3alaHU  OCYUIECTBJISIETCS B XOJ€ NPAKTUYECKUX 3aHATUH UM BBIOOPOYHOIO
cobecenoBaHus.

KoHTposnbHbie paboThl MPOBOAATCS B (popMe MUCBMEHHOTO 3KCIpPECC-0Mpoca,
OTKPBITBIX M  3aKpbITBIX TECTOBBIX 3aJaHUM, PELIEHUS CUTYalUOHHBIX U
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IMPAKTUYCCKHX 3aaa4 I10 TCMaM y‘{C6H0ﬁ JUCITUITIINHBI

10.Ilepeyens WHMOPMANUOHHBIX TEXHOJOTUH, HCHOJb3YyeMbIX NpPH
OCYIIeCTBJIEHMH 00pPa30BaTEeIbHOI0 TMpolecca M0 JUCHMUILVIMHE, BKJIKHYAS
nepeyeHb HeO0XOAUMOI0 NPOTrPaMMHOI0 ofecrnedyeHUss M HHPOPMANMOHHBIX
CIIPABOYHBIX CUCTEM

10.1 KoMILIeKT JHIIEH3UOHHOT0 MPOTrPAMMHOI0 00ecTeYeHns:
1. OC Astra Linux,

2. LibreOffice

3. AwntuBupyc Kaspersky

10.2. CoBpemeHHbIE npogeccuoHaNbHbIE 0a3pl  JaHHBIX H
HHGpOPMALIMOHHBbIE CIIPABOYHBIE CHCTEMbI

1. HudopmarmonHo-oOpazoBaTebHbIi noptan @uHyHuBepcuTeTa. http:

//portal. ufrf.ru

2. Cucrema komiuiekcHoro packpbeitusi  uHpopmanuu «CKPUH»

http://www.skrin.ru/

3. OnexrponHo-6mbmmoteunas cucrema BOOK.RU http://www.book.ru

4. DneKkTpoHHO-OMONIMOTEYHass CcucTeMa «YHHUBEPCUTETCKas OMOIMOTEeKa
OHJIAMH» http://biblioclub.ru/

5. DIeKTpOHHO-OMOIMOTEYHass CUCTeMa Znanium
http://www.znanium.com.

6. OnexTpoHHO-OMOMMOTEUHas cuctema «Jlanby http://e.lanbook.com.

7. OnekTpoHHO-OMOImoTeuHas cucrema «lOpaiit» www.biblio-online.ru.

8. ObC «EmuHoe okHO Joctyna K 0Opa3oBaTelbHBIM  pecypcam»
http://window.edu.ru.

10.3 CeprudpuunupoBaHHble NPOrPAMMHBbIE M ANNAPATHbIE CpPeACTBA
3a10MThl HHPOPMALMH

He npenycmorpenst

11.0nucanne MarepHaIbHO-TEXHHUYECKON 0a3bl, HeOOXO0AUMOM JIs
OCyIlIeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOLECCa M0 AMCHUIIMHE

Jlnst OCBOEHMS! NMCUMIIMHBI BO3MOYKHO HCIIOJIb30BAHUE BBIUMCIUTENbHBIX
CPEICTB — KOMIBIOTEpP, CMApTPOH WM IUIAHIIET, B KAa4€CTBE JIOMOJIHUTEIbHBIX
MHCTPYMEHTOB OpraHU3alluy U OCYILIECTBIEHUS 00pa30BaTEILHOTO MPOIIECCa.

MarepuanbHo-TexHudeckas 6aza  Kpacnonmapckoro ¢unmnana duHaHCOBOTO
YHUBEPCUTETA COOTBETCTBYET JEUCTBYIOIIMM IPOTHUBOIOXKAPHBIM IpPAaBHIIAM H
HOpMaM, oOecreynBaeT TMPOBEACHME BCEX BHUAOB  JUCHUIUIMHAPHOW U
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MEXAUCIUIUIMHAPHON MOJATOTOBKH, MPAaKTUYECKOW M HAYYHO- HCCIEA0BATENIbCKON
paboT 0OyJaroNuXcsi, MPEAYCMOTPEHHBIX YUSOHBIM TIAHOM.

OO0pazoBaTeNbHBIN MPOIECC O0OSCIIEYNBACTCS CIIEIIUATBLHBIMU TTOMEIICHUSIMH,
KOTOpBIE€ MPEJCTABIAIOT COOOM ayTUTOPUU JUISl TIPOBEACHUS 3aHATUN JIEKIIMOHHOTO
TUTIA, 3aHATHIA CEMHUHAPCKOTO THIIA, JIAOOPATOPHBIX PabOT, BHIIIOJHEHHUS KYPCOBBIX
paboT, TPYNMOBBIX W HMHAWBUIYaJbHBIX KOHCYJIbTAllMd, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUYHOM aTTeCTallii, TOMEIIEHUS Il CAMOCTOSITEILHOM pabOThI CTYJCHTOB
U TOMEILIEHUsl MJisi XpPaHEHUs M MNPOPUIAKTUYECKOrO OOCTYKUBAHUS Y4eOHOTO
000py10BaHUSI.

CrennanbHble TOMEIICHUS] YKOMIUIEKTOBAHbI CHEIUATN3UPOBAHHON MeOEeIbIo
U TEXHUYECKUMHU CpEACTBAaMU OOydeHUs, O0O€CIeUrBAIONIMMHU IIPEICTaBICHUE
yueOHOI nHpopMauu OOJBIION ayIUTOPUH, IEMOHCTPALIMOHHBIM 000pYI0BaHUEM.

[TomemieHuss A CaMOCTOSTENBHOW paOOTHl OOYYarOUIMXCS OCHAILEHBI
KOMITBIOTEPHOM TEXHUKOH, obecneuunBaromied Aoctyn K cetu HHTepHeT u
AIEKTPOHHON MHQpOpMAIIMOHHO-00pa3oBaTebHOM cpeae KpacHomapckoro dunuana
PUHAHCOBOTO YHUBEPCUTETA.

[Ipn wu3ydyeHun meopemuueckoeo marepuaiga HEOOXOIMMO ONMUPATHCS Ha
pabouyro MporpaMMy AUCHUTUINHBI U TUTEPATypPy U3 OCHOBHOTO CITHUCKA.

Kpome »srToro marepmana HeoOXOoAMMO aKTHUBHO pabortaTe ¢ HMHTepHer-
MCTOYHUKAMU M TOCOOMSMHU JAPYTUX aBTOPOB, MOMOTAIONIMMHU YCBOUTH MaTepHal
OTJEJBbHBIX Pa3/eJIOB MPOTPAMMBI.
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