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1 HauMeHnoBaumue AMCHUILIMHBI

Huctunnuna B1.B.01.01 «IIpuknagHeie MOAEIN U METOJIbI TEOPUH CIIOKHBIX

ceTen»

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OCBOeHHMsI 00pa30BaTeJIbHOM
NporpaMMbl ¢ yKa3aHMeM HHAUKATOPOB HMX JOCTHKEHHS W IUIAHUPYeMbIX
pe3yJbTATOB 00y4YeHHsl 0 TUCHUILIIINHE

Jucuunnuuaa «lIpukiiagapie MOAEIM M METOABI TEOPHUM CIOKHBIX CHUCTEM)
obecrieunBaeT MHCTpyMEHTapuii opMHUpoOBaHUs cieayromux kommnereHui: [TKI1-4,

I1K-1.
Pe3yabTaTsl 00yyeHus1
Kox HanMeHoBanme Nuaukaropsl (3HaHuA n“yMeHm[),
JOCTHKEHHS COOTHECEHHBIE ¢
KOMIIeTEHIINH KOMIIeTeHIINH
KOMIIEeTeHIINH WHAUKATOPAMU JOCTHKEHUS
KOMIIeTeHIU i
IIKII-4 Croco0HOCTE 1. BeiOupaer 3HATL. OCHOBHBIE ITOAXOIBI K
MIPUMEHSATD MaTeMaTUYeCKHi anmapar PEIICHUIO TPUKIIATHBIX 33]1a4
MaTeMaTHYECKUU B 3aBUCHMOCTH OT METOJIaMH TEOPUU CIIOKHBIX
anmapar npu cnenuuKy peraeMoi ceren
pa3paboTke MPUKJIaAHON 3a/1a4u U YMeThb: UJICHTU(PHUITUIPOBATH
BBIYMCIUTEIIFHBIX JIOCTYIIHBIX IaHHBIX. MPUKJIAHBIC 3a/1a4d TEOPUU

aJITOPUTMOB IS
peleHws 3a/1a4 B
obnacTu
YKOHOMHUKH H
¢uHaHCOB

CJIOKHBIX ceTeﬁ, HCIIOJIBb30BAaTh
MCTOABI 1 THCTPYMCHTEIL
TCOPHU CIIOKHBIX ceTei

2. [IpumeHsieT akTyaibHbIE
UHCTPYMEHTAJIbHbIE
CpEJICTBA MAJISl PELICHUS
3aj71a4u B 00J1aCTH
HSKOHOMHUKH U (PUHAHCOB.

3HaTh: aKTyaJabHbIE
ITOPUTMBI JUISl pELIEHUs 3a/1a4
aHaJIN3a CETEBBIX  CTPYKTYpP

UX IPEUMYLIECTBA U
HEIOCTAaTKH, OCHOBHBIE
MPUIIOKEHUA ISl MOJIeNen
TEOPHUHU CIIOKHBIX CETEH,
YMmern: nenath pauvoHaIbHBIN
BbIOOD Hanbomee 3P PEeKTUBHBIX
QIrOPUTMOB aHAJIN3a CETEBBIX
CTPYKTYp /IS pEIICHUS 3a/1a4 B
00J1aCTH YKOHOMHMKHU U
(GbuHaHCOB
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MPUMEHEHHUS Pa3INYHbIX
MOJIEJIEN U UX
UHTEPIIPETAIMH, B TOM
YHCIIC BBISIBIICHUS
CUTYalluu epeodydeHUs
MOJIEJIU TP pa3paboTKe
BBIUHCIUTENbHBIX
AITOPUTMOB JIJIsl PEIICHUS
3a;a4 B o0JlacTu
HYKOHOMHKH U (PUHAHCOB

3HATh. COBPEMEHHBIE METOIbI
H WHCTPYMEHTBI

MAaIlUHH
oro oOyd4eHHs IS CO3/IaHus,
00ydYeHHUs U OLIEHKH KayecTBa

MIPUKJIIAHBIX Moenen
CETEBBIX CTPYKTYP.

YMeTn: HCII0JIb30BaTh
COBPEMEHHBIE  METOJBl U
WHCTPYMEHTHI

MAIIHHHO
ro oOydeHUs s CO3JaHuf,
00ydYeHHUs U OLEHKH KayecTBa
HPUKIIaJHBIX Mozenen
CeTEBBIX  CTPYKTYp npu
peuieHuy 3aja4 B 00yacTu
HKOHOMHKH U (PUHAHCOB

IIK-1

CriocoOHOCTh
CTaBUTH M PEIIATh
ONTHMM3AIIMOHHBIE
3a7a4M B
pa3IMYHbIX
chepax
SKOHOMUKH U
¢uHaHCOB

1. JIlemoHCTpUpYET 3HAHUE
APXUTEKTYpP COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX
CPE/CTB peaan3annu
ONTUMHU3AIMOHHBIX 32124
B Pa3NUYHBIX cepax
HKOHOMUKH U (PMHAHCOB.

3HaTh: METObI pEeLICHUS
ONTHMU3ALMOHHBIE 3a]1a4U Ha
OCHOBE TEOPHUU CIOKHBIX
ceTen.

YMerh: pemarh
ONTHMU3ALMOHHBIE 3a/1a4U Ha
OCHOBE CJIOKHBIX CETEH

2. Bnageer npakTH4eCKUM
HaBBIKOM PEIICHHS
ONITUMU3AIIMOHHBIX 33]1a4.

3HATh. OCHOBHEIE ITOAXOAbI K
PEIICHUI0 MPUKIATHBIX 3a7a4
B c(hepe IPKOHOMUKH U
¢duHaHCOB C
UCTIOJIB30BAaHUEM METOI0JIOTHH
TEOPHH CIOXKHBIX ceTel
YMerh: pemiaTh IPaKTHKO-
OpUEHTUPOBAHHBIC 3a/1a4H B
chepe PKOHOMUKH U (PUHAHCOB (]

3. Onpenensier ycioBus
IPUMEHEHHUS
ONTUMM3ALMOHHBIE 3a/1a41
B pa3JIMUHBIX cepax
HKOHOMHKH U (PUHAHCOB.

3HaTh: crocoObl peneHus
ONTUMM3AIMOHHBIX 3a/1a4 Ha
OCHOBE IIPUMEHEHUS METOJI0B
TEOPHUHU CIIOKHBIX CETEM.
Ymersn: pemars
ONTUMM3AIMOHHBIE 3a/1a4H B
pa3NUYHbBIX chepax IKOHOMHUKH
1 (MHAHCOB

3.MecTO AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHBIX IPOrpaMMm

Hucuunnmbaa «lIpukiiagapie MOAEIM W METOABI TEOPHUM CIIOKHBIX CETEU»

oTHocUTCs K Moaynto mnpoduiis «AHaIU3 JaHHBIX W TPUHATHE pEUIeHUd B
PKOHOMHUKE U (¢uHaHCax», Hampasienue mnoarotoBku 01.04.02 «IIpuknagnas

MareMaTuka U HHPOPMATHUKAY.




4.00beM JUCHHMILUIMHDBI B 3a4eTHBIX eIMHHUIAX U B aKaJeMHYeCKHX Yacax ¢
BbIJleJICHHEM 00beMa ayaIMTOPHON (JIeKHMHM, CEMHHAPbI) U CAMOCTOSTEJIbHOM
padoThl 00y4AOIIUXCH
Ounas dhopma 00yueHus

Yacer:
Bup yueoHoii padoThl Moyib
Bcero
5)
OO01as TpyA0EMKOCTh AUCLUIIINHBI 144 144
KonrakTtHas pabota - AyTUTOpHBIC 3aHATHS 40 40
Jlexuyn 10 10
CeMuHapckue 3aHATHS 30 30
B T. 4. 3aHSATHUS B UHTCPAKTUBHBIX (popmax
CamocrosTenpHas padbora 104 104
Kontpouns - -
By npome:XyTo4HON aTTecTalnuy OK3aMeH DK3aMeH

5.Conepxanue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE IO TeMaM (pasaejam)
AMCHUIUVIMHBI € YKa3aHHeM HX 00beMOB (B aKageMHM4YeCKHX 4Yacax) U BH/IOB
Y4eOHBbIX 3aHATHH

5.1 Conep:kanue JUCUUIJINHBI

Tema 1. ba3oBble NOHATHUS TEOPHH CJIOKHBIX CeTeil M BBeJeHHE B
ondsmorexky NetworkX

BBengenne B TmpenMeTHYI0 00JacTh TEOPHHM CJIOXKHBIX CETe: OOBEKT
MCCJIEIOBaHMsI, UCTOPUSI BO3SHUKHOBEHHUSI, TPUKIIAaHbIE 00JACTH U OCHOBHBIE 3aJjauu
Teopur. COOTHECEHUSI OHATHI TeOpUH rpadoB U TEOPUH CIOXKHBIX CETEH, Oa30BbIE
MOHSITUSL TEOPUU CIOKHBIX CETEH.

TexHoa0rnyeckuii CTeKk padoThl C CETEBBIMU MOJIETSIMHU, TOCTPOEHHBIN Ha 0a3e
a3pika mporpammupoBanus Python u 6ubamoreku NetworkX. OOuue nosoxeHus: o
A3bIKe MporpaMMmupoBanus Python um 3HaKOMCTBO ¢ MCHOJIB3yeMbIM MPOTrPAMMHBIM
MHCTpYMEHTapueM (BepcHueil s3bika mporpammupoBanus Python, nuctpuOyTtuBoM
Anaconda). MuTepaktuBHas obOonouka Jupyther notebook: mpunumnsl paboTsl u
MIPUMEHEHUE JJIS PELICHMS 3a]]a4 aHAJIN3a CETEN.

3nakomMcTBO ¢ OmOmmorekorr NetworkX. bazoBeie omepammn B NetworkX:
CO3/IaHHE CETH, OTIEPUPOBAHUE C y3JaMH U CBS3sIMH, 0a30Bas BU3yaJlM3allUsl CETEH.
O0630p cTpykTypsl OubmoTekn NetworkX.

Tema 2. ba3oBble MeTPUKHN M CBOICTBA ceTeld U Moaean GopMHUPOBAHNUS
CJIy4ailHbIX ceTeil

JlokasibHbIE W HHTETPAJIbHBIE CBOMCTBA B CETAX, METPUKU CETEU: IIyTh
(KpaT4yailliuii MyTh), CBSI3HOCTH CETH, CBSI3HBIE KOMIIOHEHTBHI CETH, CPEAHSS JJIMHA
MyTH B CETH, MAMETP CETHU; KOI(PPUIMEHT KiacTepusaluu JUisl y3Ja U CpPEeaHHM
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KO3 (UIIMEHT KIacTepU3aIH B CETU; CTEMCHH Y3JI0B CETH, PYHKIMS pacipeeIeHus
CTEIIEHEN Y3JIOB CETH.

Mopenu (opmupoBaHus ciaydallHbIX cerel: mojaensb IOpacma-Pensu (Erdos-
Renyi) u poncrBennbie Mojenu. PacmpeneneHust crerneHeld y3ioB sl CydalHbIX
cereid. Da3oBbIl NEPEXOJ MPU BO3HUKHOBEHUU CBS3aHHOM KOMIIOHEHTBI CETH.
HuameTp u Kod)PUIUEHT KIacTepU3aluu JJid CIydyalHbIX CETEH.

Tema 3. Moagesiu pocra cerei

Monenu pocta ceteit: monmens bapabamm-AnpOepra (Barabasi-Albert) u
MOJIEJIb  CIy4alHOro pocTra CceTh. PacmpeneneHuss CTENEHEHd  y3JI0B A
paccMaTpuBaEeMbIX MOJICIIEH, 6e3macirTabHbIe CETH, coJiep KaTesIbHasl
MHTEPIIPETALNs XBOCTA PACTIPENEIICHUS CTEIIEHEN Y3JI0B. Y HUBEPCAIBHOCTh MOJIEIIEN
pocTa cetei Juist O0NBILIOro Kilacca SMIMPUUYECKH HAOIIOTAEMBIX CII0KHBIX CETEH.

ACCOpPTaTUBHOCTS, KO3(p(GUIUEHT  acCOPTaTUBHOCTH, BHU3yaIN3aLUs
aCCOPTaTUBHOCTA Ha JAHarpaMmax, acCOPTaTUBHOCTh B PACCMOTPEHHBIX MOMENSX
pocTa ceTen.

Tema 4. Moaean TeCHOro MUpa ¥ CaMOINOA00HbIE CeTH

Cetn B BHUAE pEryJIpHBIX pemIeTOK. Pa3MepHOCTh W Apyrue mapameTpbl
pemeTok. CBOMCTBA PELIETOK.

deHOMEH «TecHOro mMupa» m Mmojueiab Barrca-Ctporarma (Watts- Strogats).
[lepexon oT peryasipHOro rpada K ciydyalHOMY: TUHAMUKA U3MEHEHUs KJIACTEPHOIO
ko3pdumenta u cpenHed anuHBI nyTd. [lpoOiremMa mMOCTpOeHUs KpUTEpUs
MPUHAJIEKHOCTH CETH K CETAM «TE€CHOTO MHUpay». AJTOPUTM JATTUCU3ALMHU U €ro
ajanTaruy.

Camonoio0HbIE (bpakTayibHBIC) CETH. AJITOPUTMBI MOCTPOCHHUS
caMonoIoOHbIX ceTeil. dpakTanbHas pa3MepHOCTh U (pakTajibHas Pa3MEPHOCTH B
ceTsiX. ACCOPTaTUBHOCTH B CAMOTIOJJOOHBIX CETSIX.

Tema 5. PadoTa ¢ 1aHHbIMH 0 ceTsAX U rpadoBbie 0a3bl JTaHHBIX

Hcrounnku nanHbIxX o ceTsax. [IpoOnembl nckaxeHnus nHGpopMamuu mpu coope
JaHHBIX O OoybIuX ceTsiX. OOMEH JaHHBIMU O CETSIX C TMOMOUIBI0 TMOMYJISPHBIX
dbopmatoB daiinoB. BosmoxkHoctu wuHTerpanuu NetowrkX ¢ HHCTpymMeHTaMu
aHanu3a rpadoB Ha mpuMepe uHTerpanuu ¢ nakerom Gephi.

Mogens nanasix property graph. I'padoBbie 06a3bl maHHBIX: 0030p pEIICHUH,
SI3BIKU 3aIPOCOB ¥ MHTEPPEHCHI 11st paboThI ¢ ceTssMu. CHUITbHBIC CTOPOHBI TPadOBhIX
0a3 maHHBIX WM HMX oOnacTu nmpumeHeHus. BBenenue B paboty c¢ rpadoBoii 0azoi
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),
IEHTpaIbHOCTh 1O  Onm3octu  (closeness  centrality), 1EHTPadbHOCTH  TIO
nocpenuuyecTBy (betweenness centrality), LEHTPaIbHOCTh 1O COOCTBEHHOMY
BEKTOpY (eigenvector centrality).



Anroputm PageRank. Croxactumueckue matpuiel. Teopema DpobGeHHumyca-
[leppona. HaxoxieHne coOCTBEHHOTO BEKTOpA U UTEPAIMOHHBIN MOAXO0M. AJITOpUTM
HITS, BeIgBICHUE Xa00B.

Tema 7. Coo01iecTBa B ceTsX

[Tonsatue cereBbix coobmiecTB (network communities). InoTHOCTE CBsi3eit B
cetu. Pasnenenuwe cerm Ha wyactu (graph partitioning), pa3pe3sl B rpade,
MUHUMAaJbHBIE pa3pesbl B rpade. Kimacrepuszaius u KoppensiuoHHas MaTpHIIA.

Crenenp mocpenHudecTBa cBs3ell, aiaroputMm [upBana-Heiomana (Girvin-
Newman). CrieKTpajabHbI€ METO/BI.

Mepa Moaynsapaoct. Anroput™ JloyBaiiHa.

Tema 8. Busyasmszauus cerei

[IpobGnema Buzyanuzainuu cereil. Kpurepun 3¢hGHEKTUBHOCTH BU3YyalU3aINH.
Bripa3uTenpHble BO3BMOKHOCTU IIPU BU3YAJIW3allMH, UHTEPAKTUBHASI BU3yalu3alus U
BU3yanu3anusi (¢parmMeHToB ceTH. [loTpeOHOCTM B BHU3yaldu3alud aTpudOyTOB
AJIEMEHTOB CETH.

PaznuunHbie pazMelieHus y3J0B MPHU BU3YAJIU3alMU: CIy4YalHOE pa3MeElICHUE,
KpYTroBO€ pa3MeleHue U ero MoAu(pUKAINY, paAruaIbHOE pa3MelIeHue, pa3MeIleHue,
ONPENCIICHHOE NPUBA3KOM y3J0B K METPUUYECKOMY MPOCTpaHCTBY. CUIIOBBIE
pasMemieHusa: anroput™m Dproxtepmana-Peitnronsaa, anroputm Kamana-Kasaw,
anmroput™M  GraphOpt. CnektpanbHble pa3MelleHus. MarpuuHas BU3yaau3alusl.
[Toxxone! k BU3yanuzaruu 6osbiux rpagos. Anroput™m LGL (Large Graph Layout).

NHCTpyMEHTBI BU3yaIu3aliu ceTel.

Tema 9. IIpoueccsl B cersix: 1udpPy3usi 1 MOPOroBbie MOAEIH

Cnyuvaitnoe OnyxxmaHue B ceTsx. [Ipoiiecchl B CeTAX: OTKa3bl U HaJEKHOCTb,
SIUJIEMHUH U CIIYXU. AHAJIM3 HalexKHOCTH cerei. Monenu snuaemuii: SI, SIS, SIR.
Mopenu pactpocTpaHeHus] HHPEKITHA.

[ToporoBbeie MOIENIN KOJJIEKTUBHOTO JeWCTBHS. KackagHble SIBICHUS B CETSX.



5.2 Y4yeOHO-TEMATHYECKHUH MJIAH

o4Has popma 00ydeHHst

TpynoémkocTh B 4acax

AynutopHas padora

HaunmenoBanue ®opMmbI
Ne
TeKylero
TeM (pa3aesioB)
n/n Beero Oﬁm, CeMI/IHapbl, CaMOCT()ﬁﬂTe.]IbHaSI KOHTPOJIsI
adora
JUCHUILIAHBI BT. | Jlekumu | mpakTuyecKkue paoo ycIeBaeMocTu
q.: 3aHATHSA
bazoBrie o
YcTHBIN
MOHATHUS TEOPHUH
cerell u orpoc,
1. 12 4 2 4 10 poOBepKa
BBC/CHUE B
MPAKTUYECKHUX
OubIMOTEKY —
NetworkX
bazoBrie
METPUKH U YcrHbii
CBOICTBA CETEM onpoc,
2. 1 MOJICITH 12 4 2 4 10 IIPOBEpKa
(hopMUpOBaHHS MPAKTHICCKHIX
CIIy4alHbIX 3aJaHuN
cereit
VcTHBIN
ompoc
Mogenu pocta ’
3. E) 12 4 2 4 10 IIPOBEpKa
ceTen
MPAKTHICCKHIX
3aJlaHui
YcTHBIN
Moaenu
TECHOT'O MUpa U onpoc,
4, p 12 4 2 4 10 npoBepKa
CaMoITOI00HBIC
MPAKTHYECKHUX
ceTu %
3aJaHuN
Pa6ora ¢ Ycrabii
JTAHHBIMH O ompoc,
5. CeTAX | 12 4 2 4 10 poBepKa
rpadoBble 6a3bl IPAKTUYECKUX
JAaHHBIX 3aJaHui
YcTHBIN
Metpuku o1poc,
6. | meHTpaIbHOCTH 12 4 2 4 10 poBepKa
B CETAX MTPAKTUICCKHIX
3aJlaHui
YcrHBIN
1|
Coo0miectBa B Ompoc,
7. 12 4 2 2 10 poBepKa
CeTsx
MPAKTUIECKHUX
3aJaHui
Busyanuzauus YerHbId
8. . 12 8 2 2 10 orpoc,
cerei
MIpOBEpKa




PaKTUYECKUX

3aJaHun
[Ipoueccol B VYcTHBIN
ceTsx: ompoc,
muddy3us u 12 6 2 2 24 IIpOBEpKa
MOPOTOBBIE MPaKTUYECKUX
MOJIENIU 3aJaHun
Kontpouns - -
B nenmom no 144 40 10 30 104 Konrtposnbnas
JUCILHIIIHHE pabora
Hroro B % 100 48 24 24 52
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5.3 Conep:kanue CeMMHAPOB, MPAKTUYECKHUX 3AHATHI

IlepeyeHb BONPOCOB il 00CYKAeHUS

HaumenoBaHue HA CEMHHAPCKHUX, MPAKTHYECKUX
TeMbl (pa3aesia) 3aHATHSAX, PpEKOMEHAyeMble HCTOYHUKHU ®opmbt MPOBEICHI
AUCHHUILIMHBI U3 pasaesioB 8, 9 (ykasbiBaercsi pa3jena u Jatm
NMOPS/IKOBBIIl HOMeP UCTOYHHUKA)
Tema 1. ba3oBeie | 3HakoMCTBO ¢ 0a30BBIMM TOHATHSAMHU | VHIuBHIyallbHOE
MOHSATHUSA TEOpPUH | TEOPHUH CJIOYKHBIX ceTell | BBIMOJHEHUE 3a/laHHM,
CIOXHBIX ceTed U | MH(OPMALUOHHBIMU TEXHOJIOTUSIMU | TPYMIOBOM pazbop
BBEJICHUE B | aHaJM3a CJIOXKHBIX CETeH pe3yIabTaTOB
OMOIMOTEKY Bxonnoiu KOHTPOJIb. N3ydenue | BBINOJHEHHUS  3aJlaHUI
NetworkX TEXHOJIOTHYECKOTO CTeKa anamm3a | (33%  BpemeHum  Ha
CIIOKHBIX CeTel, MOCTPOCHHOr0 Ha 0a3e | MHTEPaKTUBHBIC
s3plka nporpamMupoBaHust Python u | TexHosorum)
oubnmorexke NetworkX.
Pexomenyembie uctrounuku: 1. 8 [6-11], 9
[1-4]
Tema 2 bazoBeie | JlokanpHble M HMHTETpalibHbIE CBOMCTBA B | MHauBHIyallbHOE
METPUKH U CBOMCTBA | CeTSX, METPUKHI CeTel, MOJICTI | BBHINIOJTHEHUE  3aJlaHuH,
ceren U Mojaenu | (OPMHPOBAHUS CIYYAHHBIX CETEH, aHAU3 | TPYMIIOBOU paszoop
dbopMupoBaHus pacnpesieNieHus: CTeNeHel y3/I0B. pe3yJIbTaToB
CIIy4alHBIX ceTen Pemrenne 3amad mo reHepauuy cered IO | BBINOJHEHWS — 3aJaHUM
mozaenu Opnéma-Penbu (Erdos-Renyi) m | (33%  Bpemenu  Ha
POJCTBEHHBIM MOJIETISIM. MHTEPaKTHUBHbBIC
Pemenne 3a1au Ha moiydeHue Ui CeTed: | TEXHOJOTHH)
KpaTyaliiero IyTH, TIOUCKa CBSI3HBIX
KOMIIOHEHT CE€TH, CPEJHEH NJIMHBI IIyTH B
ceTu, Jemerpa cetu; KodpdUiIreHTa
KJIACTEpU3ALINU JJIs1 Y3JI0B U CETH.
Pexomenyembie uctrounuku: 1. 8 [6-11], 9
[1-4]
Tema 3 Mogenun | Mogenu pocra cereid, coaepkarenbHas | WHauBumyanbHOE
pocra cerei HMHTEpIpeTalsl XBOCTA pAacCHpelesieHUs | BBIIOJIHEHUE 3a/JaHMii,
CTEIMEHEN Y3J10B JJISl 3TUX MOJEIICH. TPYIIOBOM pazbop
ACCOPTaTUBHOCTb, K03 (UIIMEHT | pe3ylbTaToB
aCCOPTAaTUBHOCTH. BBIIIOJIHEHUST  3aJaHUM
Pemenne 3amau moctpoenuss cereil mo | (33%  BpemMeHH = Ha
Mozensim bapabamu-AnsOepra (Barabasi- | mHTepakTUBHbBIE
Albert) 1 Moaenb CillydalfHOTO pOCTa CETHU. | TEXHOJIOTHH)

[loctpoeHne pacmpeneneHusi cTeneHen
Y3JIOB Ui OTHX MOJIENel U MOUCK Xa0OB B
ceTH
Pexomenayembie nctounuki: . 8 [6-11], 9
[1-4]
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Tema 4 Mopenun | Cetn B BHJE peryssipHBIX pelieTok W ux | WHauBuayanbHOE
TeCHoro Mmupa U | mapamerpbl. DEeHOMEH «TECHOTO MHpa» U | BBIIOJHEHUE 3aJaHUl,
CaMOIIOIO0HBIC CETH | MOJENH CeTell «TecHOro mupay. [Ipobnema | rpynmoBoi pa3bop
MIOCTPOCHUSI KpUTEpHs] TMPUHAAICKHOCTH | PE3yJbTaTOB
CETH K CETAM BBIIIOJIHEHUS  3aJaHUN
«TECHOTO MHUPaY. CamononoOubie | (33%  BpemeHu  Ha
(ppakranbHpie) ceTM MW (pakTanbHAs | UHTEPAKTHBHBIC
pa3MepHOCTh CETeH. TEXHOJIOTHH)
Pemenue 3agau MocTpoeHus ceTel B BUAE
perynsapHbix pemeTok. [locTpoenue cereit
¢ nomouibto Mozaenu Barrca-CrporaTtua
(Watts-Strogats).
Pexomenayembie nctounuki: . 8 [6-11], 9
[1-4]
Tema 5 Pabora c | [lomydyeHue naHHBIX O ceTsAX U3 pasnuuHblx | WHauBuayanbHOE
JaHHBIMU O CETAX W | MCTOYHUKOB. MHTerpamuss 0O JaHHBIM | BBIIIOJHEHUE 3aJaHUl,
rpacdoBeie 0a3pl | NetworkX ¢ JpyruMu WHCTPYMEHTaMH | TPYIIIOBOM pa3bop
JTAHHBIX aHayM3a cere. pe3ynbTaToB
I'pacdoBbie 6a3bl JaHHBIX: 0030p PEIICHUH, | BHIIOTHEHHUS  3aJaHUAN
S3bIKM  3ampocoB W uHTepdericer s | (33%  Bpemenu — Ha
paboThI C CETSAMU. MHTEPAaKTUBHbIE
Pemenne 3amau »Kcmopra W UMIOPTA | TEXHOJIOTHH)
JTAaHHBIX O CETAX, cOOpa TaHHBIX O CETSX U3
OTKPBITBIX UCTOYHUKOB. PaboTta c ceThio
KaK CO CTPYKTypoil property graph.
Pexomenyembie uctounuku: 1. 8 [6-11], 9
[1-4]
Tema 6 Merpuku | [lonsTHe neHTpanbHOCTH y3/10B B ceTH U | MHauBumayanbHOE
LHEHTPaJIbHOCTU B | pa3IuWYHbIE METPUKU LEHTPAJIbHOCTH. BBIMIOJTHEHUE  3aJaHU,
ceTsX Anroputm PageRank wu poacTtBenHble | rpynmnoBoi pa3bop
QJITOPUTMBI. pe3yJIbTaTOB
Pemenne 3amau noucka 3HaYEHW METPUK | BBINOJHEHUS  3aJaHUN
LEHTPAJIbHOCTH JuId LeHTpanbHOocTH 1o | (33%  BpemeHu  Ha
CTETICHH (degree centrality), | MHTEpPaKTHBHBIE
LHEHTpaIbHOCTH TI0 Oym3octu (closeness | TEXHOJIOTUM)
centrality), LEHTPAIBHOCTU 1o

nocpeanuuectBy (betweenness centrality),
LEHTPAIILHOCTH MO COOCTBEHHOMY BEKTOPY
(eigenvector

centrality).

Peko Pexomenyemble nCTOUHUKHU: TI. 8 [6-
11], 9 [1-4]
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Tema 7. Coobluectsa
B CETAX

IToustue cereBbIx cooOmiectB. IIIOTHOCTE
CcBsI3ell B ceTu. Pa3zmesieHue ceTH Ha YacTH.

Brinonnenue
MPAKTUYECKUX 3aJaHUN

Crenenn MIOCPEAHUYECTBA CBsI3CH, | Ha KOMIIbIOTEpE, paboTa
AJITOPUTM I'mpBana-Hpromana U | B rpymnmax (33%
CHEKTPaJIbHbIC METO/IBI. BpEMEHU Ha
Pemenue 3amau Ha BBISBICHHE CETEBBIX | HMHTEPAKTUBHbBIC
cooOmiecTB B ceTsXx. Pacdyer MJIOTHOCTH | TEXHOJOTHH).
CETH.
Pexomennye PekoMeHayeMble MCTOUYHUKHU:
m. 8 [6-11], 9 [1-4]

Tema 8. [Ipobrema BHU3yaIu3aluu cereil. | BeimonHenue

Busyanuzanus cereit

PaccmoTpenue pasnumyHbIX pa3MeleHUr
y3JI0B TIPH BU3yaJM3allUUd. 3HAKOMCTBO C
Pa3TUIHBIMU WHCTPYMEHTAMH
BU3YaJIN3allUU CETEH.

Pemenne 3amad BH3yanu3aluu CETCH C
MOMOIIBIO:  CIIyYaHOTO  pa3MElICHHS,
KpYTrOBOTO pa3MenieHus u ero
Moau(HKAIUH, paHaIbHOTO

pa3MeNICHHsI, Pa3MEIECHHUs, ONPEICICHHOS
MPUBSI3KOM  Y3JI0B K  METPHUYECKOMY
MIPOCTPAHCTBY.

Pexomenyembie ucTOYHUKH: 11. 8 [6-11], 9
[1-4]

MPAKTUYECKUX 3aJaHUN
Ha KOMIIbIOTEPE, paboTa
B rpymnmnax (33%
BpPEMEHHU Ha
WHTEPAKTHBHbBIC
TEXHOJIOTHH ).

Tema 9. I[Iporecco B
cetsix: auddysus u
MIOPOTOBBIE MOJICIN

CnyuaitHoe ~ OnyxmaHume B CeTHX.
[Iponieccbi B ceTsx, TIOpPOTOBbIE U
KaCKaJIHbIE MOJICIIH B CETSIX.

Pemenne 3a/1a4 MOJEIIMPOBAHUS
cllyyaifHOro  ONyXJaHus B CETsX,
MPOLECCOB MUAEMUN B CETSX.
PexomMenyembie HcTOYHUKH: 1. 8 [6-11], 9
[1-4]

Brinosinenue
NPAaKTUYCCKUX 3aJlaHuN
Ha KOMIIbIOTEpE, pabora

B rpymnmax (33%
BpEMEHU Ha
WHTEPAKTHBHBIC
TEXHOJIOTHH).
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6. IlepeuyeHb y4eOHO-MeTOAMYECKOr0 O0ecneYeHHs IJIsl CAMOCTOSTEIbHOM
PatoThl 00Yy4AKOIIUXCH M0 JUCHUIINHE

6.1 IlepeyeHb BONPOCOB, OTBOAMMBIX HAa CAMOCTOSITEJIbHOE OCBOEHHE
AMCHHUIUIAHBI, GOPMbI BHEAYIUTOPHON CAMOCTOSATEILHOI PadoThI

HaumeHoBaHue
TeMbl (pa3aeJia)
AUCHUILINHBI

Bomnpoce! pis
CAMOCTOSITE/IbHOI PadoThI
CTY/J€HTOB

®opMbl BHEAYTUTOPHOM
CaMOCTOSITE/IbHOM
padoThI

Tema 1. ba3zosrle
MOHSATHUS TEOPHUH
CIIOXKHBIX CETeH U
BBEJICHUE B
oubnmoTtexy
NetworkX

3HAKOMCTBO C UHTEPaKTUBHOU
ob6omoukoii Jupyther notebook.
W3ydeHnne npuHIMAIIOB PabOTH U
MPUMEHEHHUS JUIS PEelIeHUs 3a/1a4
aHaJIN3a CJIOKHBIX CETEH.
3HaKOMCTBO C 0230BBIMHU
BO3MOXXHOCTSIMU OHOIHOTEKH
NetworkX u pemrenue 6a30BbIX
3a]1a4 MMOArTOTOBUTEIBHBIX
onepanui s

BBITIOJTHCHWS aHATTN3a CJIOKHBIX
CETEeM.

Pabota ¢ yueOHOMI
nuteparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHSATHUS.
BrImonHeHue toMamHux
3aJJaHUH K KaXI0My
3aHSTHIO.

Tewma 2. bazoBsie
METPUKH U CBOMCTBA
CeTer U MOJIEIHU
hopMupoBaHHS
CIIy4alHBbIX ceTen

Pemenns 3anau onpenenexus
CTEIICHEH y3JI0B CETH,
NOCTPOCHUS (HYHKIIHH
pacrpezesieHus CTENEHEN y3/10B
CETH Y BU3YyaJU3alMU 3TOrO
pacripeneneHus.

Pabota ¢ yueOHoM
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3dop
BOIIPOCOB I10 TEME 3aHATUS.
BrinonHenue 1omamHux
3aJJaHuH K KaXI0My
3aHATHUIO.

Tema 3. Monenu
pocrta cereit

Pemenue 3anau onpeneneHus
aCCOPTATUBHOCTH B MOJIEIIAX
pocra cereld. Busyanusanus
aCcCOPTAaTUBHOCTH HA
JuarpaMmmax.

Pabota ¢ yueOHoOM
nureparypoil. Pemenue
TUTOBBIX 3a7a4. Paz6op
BOIIPOCOB 10 TEME 3aHSTHS.
BrinosnHeHne qomanmHmux
3aJaHUN K KOKIOMY
3aHATHIO.

Tema 4. Monenu
TECHOTO MHpa U
CaMOIMOJI00HBIE CETH

Pemenne 3amau nocrpoeHus
CaMONOJJOOHBIX ceTel u pacuéra
uX (ppakTagbHON Pa3MEPHOCTH.
JlaTrTucusanus ceteit U pacyer
KpUTEpUs NPUHAIIEKHOCTH
CETH K CETAM MaJIOro MUpa.

Pabora ¢ yueOHoI
aureparypoi. Pemenne
TUTIOBBIX 3a7a4. Pa3dop
BOIIPOCOB I10 TEME 3aHATHS.
BrimonHenue nomamHmux
3aJJaHuH K KaXI0My
3aHATHUIO.

Tema 5 Pabota ¢
TaHHBIMH O CETSIX U
rpadoBble 6a3bl
TTAHHBIX

Pemenwne 3aia4 mo uMmnopTy
JIAHHBIX O CETH B TpadoByto 6azy
JTAHHBIX Neo4j, TOCTPOeHUE
IMPOCTHIX 3alIPOCOB K NaHHBIM B
neo4j.

Pab6ota ¢ yueOHOM
nurteparypoil. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIIPOCOB 110 TEME 3aHATHS.
BeinonHenue qoManiHux
3aJaHUN K KOKIOMY
3aHSATHIO.
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Tema 6. MeTtpuku
LEHTPAJIbHOCTHU B
CeTsIX

Pemenue 3ana4d 1o NpUMEHEHUIO
anroputma PageRank mst
pEaIbHBIX U CTEHEPUPOBAHHBIX
CEeTEH.

PaGora ¢ yueOHoOI
nuteparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3oop
BOIIPOCOB I10 TEME 3aHSATHUS.
Beinosinenue

JIOMAITHUX 3a/IaHui K
Ka)XJIOMY 3aHSTHIO.

Tema 7. Coo0O1ecTBa B
CeTAX

Pemmenue 3a1a4 Ha BbISIBICHHE
COO0O0IIECTB AITOPUTMOM
I'mpBana-Heromena.

Pa6oTa ¢ yueOHou
JIATEPATYpPOl.

Pemenuie TUNIOBBIX 3a/a4.
Pa30o0p Bonpocos 1o Teme
3aHATUA. BeinmonHenue
JOMAIIHUX 3aJaHui K
KOKIOMY

3aHATHUIO.

Tema 8.
Busyanmsanus cerei

Pemenue 3aiau Bu3yanuzanuu
CETeH C IMOMOIIBIO CHIIOBOTO
pasMelieHusl: alropuT™Ma
®proxrepMana- PeliHronsaa,
anroput™m Kamazga- Kapau,
anroputm GraphOpt.

Pa6ora ¢ yueOHoit
aureparypoii. Pemenue
TUIOBBIX 3a1a4. Pa3bop
BOIIPOCOB I10 TEME 3aHATHSL.
BrinonHenue nomamHux
3aIaHUN K KKIOMY
3aHATHUIO.

Tewma 9. [Iporieccr B
cetsx: qubdy3us u
MIOPOTOBBIE MOJIEIN

Pemenne 3amau monenupoBaHus
IIOPOTrOBOr'0 KOJUIEKTUBHOTO
JICHCTBHSL.

Pabota ¢ yueOHoM
aureparypoi. Pemenune
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHATHUS.
Beinonuenue

JIOMAILIHUX 3a/laHui K
KQKJOMY 3aHSITHIO.

6.2 IlepeyeHb BONPOCOB, 3aJaHMI, TeM ISl MOATOTOBKH K TeKylIeMy

KOHTPOJII0

IIpuMepsbI BOIPOCOB K KOHTPOJILHOM padore

1. Tloctpoenue cioxHOM cetu 1O Mojenu bapabamu-AnsOepra u

MIOCTPOCHHE PACIIPEICIICHUS CTEIICHEH y3JI0B CETH.

2. TlocTpoeHne CIIOKHOH CETH MO CIY4aHHOMY POCTY CETH M ITOCTPOCHHE

pacrpeneneHus CTeneHel y3I0B CETH.

3. Tloctpoenne camorogo0HON CIOXKHOM CETH M aHAIN3 acCOPTAaTUBHOCTU

Y3JI0B CETH C MOMOIIBIO IHarpaMm.

4. Tloctpoenue cinoxkHoi cetn mo Mojaenu Barrca-Crporatna u aHamus

KJIACTEpU3aLNU U JUAMETPa U CPEIHEMN JJIMHBI ITyTH B CETH.

5. PazOuenue CJIOXKHONU CEeTH Ha COOOIIECTBA C IIOMOIIBI0 aJIrOpUTMa

I'mpsana- HeromeHna.

6. PaszOuenue crnoXHOM ceTH Ha COOOIIECTBA C TOMOIIBIO aJIrOpUTMa

JloyBoliiHa, Ha OCHOBE MEpbI MOAYJISIPHOCTH.
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IIpumepsl 3ajaHU KOHTPOJILHOM PA0dOTHI

1. TlocrtpoiiTe cnoxHyr0 ceTh 1o Mojenu bapabammu-Ansdepra ¢ 1000 y310B
U CpEIOHEN CTENEeHbI0 y3ia 2. /s ceTn mOCTpOWTE paclpeeiCHUE CTENIEHEN y3II0B
CETH.

2. TloctpoiiTe CIOXKHYIO CETh IO MOJENHU MO ciay4aitHoro pocta cetu ¢ 500
Y3JIOB U CPEIHEN CTENEHbIO y3ia 2. JlJisi CeTH MOCTPOUTE pacCHpEeACICHUE CTEIECHEN
y3JI0B CETH.

3. Tloctpoiite caMOmOAO0HYIO CIOKHYIO CETh IO MOJENIH U,V-IIBETKA C HE
MeHee yem 200 y3mamu. [IpoBenute BU3yanbHBIM aHAIU3 aCCOPTATHUBHOCTH Y3JIOB
CETH C MOMOUIBIO JUArPaMMBbI.

4. Tloctpoenue crnoxkHo cetu no mozaenu Barrca-Crporatia ¢ 500 y3mamu
B U MPOBEIUTE aHaIu3 (C MOMOIIbIO JUArpaMMbl) M3MEHEHHS KIIACTEPU3ALUU U
IMaMeTpa U CPEHEN JIMHBI MYTH B CETU NIPU U3MEHEHUH P B auamna3one ot 0 o 1.

5. Jns omHOW W3 SMIMPUYECKUX CETEH U3 PEMO3UTOPUsl C KOJIMYECTBOM
y310B oT 200 mo 2000 mpoBeauTe pa3OuMeHHE CETH Ha COOOIIECTBa C MOMOIIBIO
anorpurMma ['mpsana-HpromeHa.

6. nsg omHOM W3 SMIUPUYECKUX CETEH U3 PEMO3UTOPUS] C KOJIMYECTBOM
y310B oT 500 go 5000 mpoBeauTe pa3OMEHHE CIOKHOM CETH Ha COOOIIECTBa C
MOMOIIBIO alropuT™Ma JIoyB3itHA, HA OCHOBE MEPbI MOYJISPHOCTH.

Kpurtepuu 0a/1bHOI OLIEHKH Pa3JIMYHBIX ()OPM TEKYLIEr0 KOHTPOJISI
yCIIeBaeMOCTH

Kpurepuu OainpHON OILIGHKHM pPa3iaWYHBIX (OPM  TEKYIEro KOHTPOJIA
YCIIEBAEMOCTH COJIEP)KATCS B COOTBETCTBYIOIIMX METOJUYECKHX PEKOMEHAIUIX
kadeapsl «Maremarnka U ”HGOPMATHKA.

7.@0H OULEHOYHBLIX CPEeACTB /Ui MNPOBEACHUS IPOMEKYTOUYHOM
arrecTaluy 00y4armuXcs M0 JAHHOH TMCHUIIIIMHE

IlepeyeHb KOMMOETEHUMW C YKa3aHUEM HWHIUKATOPOB MX JOCTHUKEHHUS B
MpOIIECCe OCBOCHHS O0O0pa30BaATENBbHONW TMPOTPAMMBI COJEPXKHUTCS B paszaene 1.
«Ilepeuenpb MIaHUPYEMBIX PE3yJIbTATOB OCBOCHHS 00pa30BaTEILHON MPOTPAMMBI C
yKa3aHUEM WHIUKATOPOB MX JOCTHXKEHUSI M TUIAHUPYEMBIX PE3YJbTAaTOB OOydECHUS
10 JUCHUIIIIUHE.

IMacnopr poHIa OLIEHOYHBIX CPEACTB
OueHouHblE  CpelcTBA  MpeAHA3HAYEHBbl JUISl  KOHTPOJISI U OLICHKHU
00pa3oBaTeNbHbIX JOCTHKEHUM OOYy4YaloIIMXCsA, OCBOUBIIMX MPOTpaMMy Y4eOHOMU
aucuuIuInHbl «l [puknagHble MOAEIN U METO/IBI TEOPUU CIOMKHBIX CETEN».
@OHJI OLEHOYHBIX CPEICTB BKJIKOYAET KOHTPOJBHBIE MaTEpHUANbl IS
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IIPOBEJCHHUSI TEKYIIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALIUH.

7.1 Onucanune nmokasaresieil 1 KpuTepueB OLCHUBAHUSA KOMIIETCH UM

[Inanupyembie YpoBeHb OCBOEHUS
€3YJIbTaThI
pesy. OueHou
OCBOEHUS

«HEYJOBJIETBOPUTE| «yIOBJIETBOPUTE HOE
KOMITETCHIIUHT «XOPOIIOY COTJIIMYHO»

JILHO» JIBHO» CpEelCTB

(uHAMKaTOpA o
JIOCTHOKCHHUS
KOMITCTCHITHH )
IIKII-4 Cnoco0HocTh NPUMEHSTh MaTeMaTHYeCKHil ammapatr mnpu  pa3paboTke

BBIYHC/IIUTECJIBbHBIX AJATOPUTMOB VIS PCIICHUSA 32124 B 00J1aCTH YKOHOMHKH H (l)I/IHaHCOB

BriOupaer mMaTemMaTHUeCKHid ammapar B 3aBHCHUMOCTH OT CHEIU(PUKHA PEIIaeMOi MPUKIIATHON
3a/1a4u ¥ JOCTYIHBIX JAHHBIX

3HaTh: ®parmentapuoe | Hemomnbie Cdhopmuposan | Chopmuposan | Bonpoc
- OCHOBHbBIE MIpPEJICTAaBJICHUE | MPEJCTABICHUS | HbIE, HO HBIC BI JUIS
MOAXOBI K 00 OCHOBHBIX 00  OCHOBHBIX | COZEpXKAIllM€ | CUCTEMATHUYEC | OLICHKHU
PEIICHHUO MOAX0JIaX K MOJIX01axX K | OT/AETbHBIC KHe 3HaHUU
MPUKIAIHBIX | PEIICHUIO PEIICHUIO poOebI MPEJICTABICHU | U
3a1au MIPUKIAIHBIX MPUKIIATHBIX MpeJCTaBiIeHu | 51 00 YMEHHUI,
MeTOaMH1 3aja4 3aj1a4 500 OCHOBHBIX 3aIaHUS
Teopuu METOJIaMU MeTOJIaMHU OCHOBHBIX MOJIX0JaxX K B BUJIE
CJIOKHBIX TEOPHUH TEOPUH noaxoAax K pelIeHuI0 pacyeTH
ceTen CJIOKHBIX CETE€H | CIOKHBIX CETe | PEIICHUIO NPUKIAAHBIX | BIX
MPUKIAIHBIX | 33134 3azady,
3a1a4 METO/IaMH TECTOBBI
MEeTOaMH TEOPHUH e
TEOPUHU CJIOKHBIX 3a1aHUS
CIIOYKHBIX cere
ceren
YMmers: ®parmentapuoe | Hecucremaruue | B nemom Cdopmuposan | Borpoc
- YMEHHE CKoe YCHENIHOE, HO | HO€ YMEHHUE Bl JUIS1
UAEeHTUDUIND | UACHTU(UIMPOB | IPUMEHEHUE cojepxaimiee | UASHTUDUIHD | OICHKH
OBaTh aTh NPUKIAJHBIE | YMEHUN OT/I€NIbHbIE OBaTh 3HaAHUUI
NPUKIAIHBIE | 33Jla4yd  TEOPHUU | UAECHTU(DUIIMPOB | TPOOEIBI MpPUKIATHBIE | U
3a7a4u CIIOXKHBIX CETEeH, | aTh MPUKIIATHbIE | YMEHUE 3a/1aun YMEHUH,
Teopuu WCIIOTh30BaTh 3a/1aud TEOPUU | UACHTU(DUIIUD | TEOPUH
CJIOKHBIX METO/bI U | CIIO)KHBIX CETeH, | OBaTh CJIOXKHBIX
ceTe, HHCTPYMEHTBI HCTIOJIB30BATh MPUKIIATHBIE ceTei,
UCIIOJIb30BaTh | TEOPUHU METO/bI U 3a1auun HCIIO0b30BaTh
METO/IbI U | CIIOKHBIX CETEH | MHCTPYMEHTHI TEOPUH METOMBI U
WHCTPYMEHTHI TEOpPUHU CJIOKHBIX WHCTPYMEHTBI
TEOpUH CJIIOKHBIX CETe | ceTel, TEOpUHU
CJIOKHBIX UCIIOJIb30BaTh | CIOKHBIX
ceren METOJIbI U ceren
WHCTPYMEHTBI
TEOPUH
CJIOKHBIX
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[Inanupyemsle

YpoBEHBb OCBOEHHUS

€3yJIbTaThI
poc?sloeHmI Ouenoy
«HEYJOBJIIETBOPUTE| «yIOBJIETBOPUTE HOE
KOMIIETEHIINHU «XOpOILIO» «OTJIIMYHO»
(wHMKaTOpa JILHO» JIBHOY CPEICTB
JOCTH>KECHUS ©
KOMITETCHITIH)
ceren
Y4acTByeT B HAYYHBIX HCCIICIOBAHUSAX B MPOPECCHOHATHHON 00IaCTH.
3HaTh: ®parmentapuoe | Hemomubie Cdopmuporan | ChopmupoBan | Bonpoc
METO/IbI IIPE/ICTABICHUE | IPEJCTABICHUS | HBIE, HO HbIE Bl JUIS1
MaTeMaTH4ecK | 00 OCHOBHBIX 00  OCHOBHBIX | COEpKAILllME | CUCTEMAaTUYeC | OLEHKU
oro MOHATUAX U MOHSATHUAX U | OTACNbHBIC KHue 3HaHUHN
IIPOTHO3UPOBA | METO/AX MeToAax po0eribl B NPEACTABICHU | U
HUA, MaTeMaTUYeCKOT | MAaTEMAaTHYE€CKOT | OCHOBHBIX 5100 YMEHUH,
CHUCTEMHOTI'0 0 0 MOHATUAX U OCHOBHBIX 3a1aHUs
aHa/Iu3a, IIPOrHO3UPOBAH | MIPOTHO3UPOBAH | METOJAX MOHATHUSAX U B BUJIC
BBIYHUCIIUTENb | WS, CHCTEMHOIO | Usl, CHUCTEMHOTO | MareMaTU4yecK | MeToAax pacueTH
HOTO aHaJu3a, aHaJIu3a, oro MaTeMaTUYeCK | bIX
SKCHEPUMEHTA | BBIYUCIUTENIBHO | BBIYUCIUTENBHO | IPOTHO3UPOBA | OrO 3aj1ad,
JUIst ro ro HUS, IPOrHO3MPOBA | TECTOBBI
MCCJIEIOBAHMS | DKCIIEPUMEHTA JKCIIEPUMEHTA CHUCTEMHOTI'0 HUS, e
00IBIINX JUISL JUISt aHaJn3a, CHUCTEMHOTI'O 3a/laHus
cucTeM HccIea0BaHus UCCIIEI0BAHUS BBIYHMCIIUTENb | QHAIU3a,
O0JIBIINX 00IBIINX HOTO BBIYHCIIUTEIH
CUCTEM cucTeM SKCIIEPUMEHTA | HOT'O
JUISL JKCIIEPUMEHTA
UCCJIE0OBAHUS | IS
OOBITNX HCCTIe0BaHUS
CUCTEM 0O0JIBIINX
CUCTEM
YMers: ®parmeHnrapHoe | Hemomneie Coopmuposan | Chopmuposan | Bornpoc
CTPOUTH U Mpe/ICTaBICHUE | MPEJCTABICHUsI | HbIE, HO HbIE Bl JIJIS1
MPUMEHSATH 00  OCHOBHBIX | 00 OCHOBHBIX coJepKallie | CUCTEMaTH4eC | OLICHKHU
MaTeMaTU4YeCK | TMOHSATHUSIX U | TIOHATUSIX U OT/ICJIbHBIE KHue 3HaAHUHN
1€ MOJEIIN B MeToaax MeToaax poOensl B NPEACTABICHU | U
COITMABHBIX, | IPUMEHEHUS MIPUMEHEHUS OCHOBHBIX s1 00 yMEHUH
SKOHOMHUYECK | MAaTEMaTUYECKH | MAaTEeMAaTUYECKH | MOHATHUSAX U OCHOBHBIX
X " X MoJEIed B | X MOJEJIEH B METOoJax MOHSTHUAX U
TEXHOJIOTMYEC | COLUABHBIX, COIMAJIbHBIX, MPUMEHEHUsT | MeToAax
KHX cdepax SKOHOMUYECKHUX | DKOHOMHUYECKHX | MaTeMaTU4YeCK | MPUMEHEHUS
u u UX MOJIeTIel B | MaTeMaTU4yecK
TEXHOJIOTUYECKH | TEXHOJIOTMYECKU | COIMANIbHBIX, | UX MOJeNel B
X chepax X cepax SKOHOMHUYECK | COI[MATBbHBIX,
X 1 9KOHOMMYECK
TEXHOJIOTHYEC | UX U
KHX cdepax TEXHOJIOTHYEC
KHX cepax
YyacTByeT B HAyYHBIX HCCIIEOBAHUAX B TPO(PECCHOHATILHON 00J1aCTH.
3HaTh: ®parmentapHoe | Hemomnnsie Cdopmuposan | Chopmuposan | Borpoc
METO/IbI Mpe/ICTaBJICHUE | MPEJCTABICHUsI | HbIE, HO HbIE Bl JUIA
MaTeMaTH4ecK | 00 OCHOBHBIX 00  OCHOBHBIX | COAEp)KaIllMe | CHCTEMaTH4yeC | OLIEHKU

18




[Inanupyemsle

YpoBEHBb OCBOEHHUS

€3YJIbTaThI
poc?sloeHm Ouenoy
«HEY/IOBJICTBOPUTE| «yIIOBIETBOPHUTE HOE
KOMITIETEHIINH «XOpOILIO» «OTIIMYHO»
JTHEHOY JTBHOY» CpeAcTB
(uHAMKaTOpA o
JOCTHKEHUS
KOMITETCHITIH)
oro MOHATHUSIX U MOHSTHSIX U | OTIIEIbHbIC KHe 3HaHUU
MPOTHO3MPOBA | METOAAX METOJ1aX poOeIbI B MIPEJICTABICHA | H
HUS, MaTEMaTHYECKOI | MaTeMaTUYECKOT | OCHOBHBIX 5100 YMEHHUI,
CUCTEMHOTO 0 0 TOHSTHSIX U OCHOBHBIX 3a/laHus
aHainus3a, MIPOTHO3UPOBAH | MPOTHO3UPOBAH | METOJAX HOHSTUSX U B BUJIE
BBIUMCIIUTENb | Hsl, CACTEMHOTO | Hsl, CHCTEMHOIO | MaTeMaTHYeCK | METOJax pacdeTH
HOTO aHayu3a, aHalu3a, oro MaTeMaTU4YeCK | bIX
OKCIIEPUMEHTA | BBIYUCIUTEIBHO | BBIYUCIUTEIHLHO | MPOTHO3UPOBA | OTO 3ajad,
VIS ro ro HUS, MPOTHO3UPOBA | TECTOBBI
WCCJICJIOBAHMSI | SKCIICPUMEHTA IKCIIEPUMEHTA CHUCTEMHOT'O HUS, e
00IBIINX TUISE TUIS aHanus3a, CUCTEMHOT'O 3a/laHus
CUCTEM WCCIICTOBAHMS WCCJICIOBAHHUSI BBIYHCIIUTENb | aHAIIN3A,
00IBIINX 00IBIINUX HOTO BBIUMCIIUTEIh
CUCTEM CUCTEM AKCIIEPUMEHTA | HOTO
TUTS JKCIIEPUMEHTA
WCCIICIOBAHMS | JIJISt
00IbIINX UCCIIEJIOBAHUS
CHUCTEM OOJBIINX
CUCTEM
YMmers: ®parmentapunoe | Hemomnbie Cdhopmuposan | Chopmuposan | Bonpoc
CTPOUTH U Mpe/ICTAaBJICHUE | MPEJCTABICHUsI | HbIE, HO HBIC BI JUIS
MIPUMCHSITh 00  OCHOBHBIX | 00 OCHOBHBIX COJIepKalIfe | CHCTEMAaTHU4eC | OICHKHU
MaTeMaTUYEeCK | MOHSATHUSIX U | IOHATHUSIX U OTJIeTbHbBIE KHe 3HAHUU
Ue MOJICITH B METOJ1aX METOJ1aX pOoOEITHI B MIPEJICTABJICHA | H
COLIMATIbHBIX, | MPUMEHEHUS MPUMEHEHUS OCHOBHBIX .00 YMEHHH
ODKOHOMHYECK | MATEMAaTHYCCKH | MAaTEMATHYECKH | MOHATHUSIX U OCHOBHBIX
uX U X MoJenei B | X Mojeseil B MeTOoaX MOHSITUSX U
TEXHOJIOTHYEC | CONUATBHBIX, COIMAJTLHBIX, NPUMEHEHHS | METOAaxX
KHX cdepax HKOHOMHMYECKUX | DKOHOMHUYECKHX | MAaTeMAaTUUYECK | MPUMEHEHUS
" u WX MOJICTICH B | MaTeMaTH9IeCK
TEXHOJIOTUYECKH | TEXHOJOTMYECKU | COIMANBHBIX, | UX MOJeNell B
x cepax x cepax SKOHOMHUYECK | COITUATBHBIX,
UX U 9KOHOMMYECK
TEXHOJIOTHYEC | UX U
KHX cdepax TEXHOJIOTHYEC
KHX cdepax

ITIK-1 Cnioco0HOCTh NPUMEHSATH NepeIoBblie METO/IbI HCII0Ib30BaHUsI 00/1bIIMX HAG0POB
JAHHBIX TEKCTOBOI0 U CETEBOr0 XapaKTepa /s 32124 HHTE/LUIEKTYAIbHOI0 AHAIN3A U
Mojesell MAIIMHHOTO 00YYeHHs

JIeMOHCTpHUpYET 3HaHHE APXUTEKTYP COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB peaTU3alliN

ONTHUMHN3ANNMOHHBIX 3a/1a4 B PA3JIMIHBIX C(I)ean OKOHOMUWKH U (bI/IHaHCOB

3HaTh: ®parmentapHoe | HemomHbie Cdopmuporan | Chopmuporan | Bonpoc
- METO/bl | MPECTABIECHUE | IPEICTABICHUS | HbIE, HO HbIE Bl JUIS1

pelieHus 0 MeTOoJlaX | 0 MeToJax coJlepKallie | CUCTeMaTH4ec | OLIEHKHU
ONTUMU3ALMO | PEIICHUS pereHus OT/IeJIbHbBIE KHe 3HaHUH
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[Inanupyemsle YpoBeHb OCBOCHUS
€3yJIbTaThI
pOC?BIOGHI/IH Onenox
«HEYJOBJIIETBOPUTE| «yIOBJIETBOPUTE HOE
KOMIIETEHIINHU «XOpOLIO» «OTJIIMYHO»
(wHMKaTOpa JILHO» JIBHOY CPEICTB
JOCTH>KECHUS ©
KOMITETCHITIH)
HHBIE 3aJla4yM | ONTUMU3ALMOHH | ONTHUMH3AIMOHH | MPOOebl NPEACTABICHU | U
Ha OCHOBE | BIX 3aJad Ha | bIX 33/1a4 Ha MPEACTABJICHU | 1 0 METOJaX | YMEHUH,
TEOPUHU OCHOBE TEOPHUM | OCHOBE TEOPUU | 1 0 METOAAX | PELICHHUs 3a1aHUS
CJIOKHBIX CJIOXKHBIX CETeH | CJIOKHBIX CETeH | pelIeHHs ONTUMU3ALMO | B BUJIE
ceren ONTUMU3ALMO | HHBIX 3a7a4 pacyeTH
HHBIX 3a/1a4 Ha OCHOBE BIX
Ha OCHOBE TEOPUH 3aj1ad4,
TEeopuu CJIOKHBIX TECTOBBI
CJIOKHBIX cerei e
ceren 3a1aHUS
YmerTsb: O®parmentapHoe | Hecucremarnue | B uenom Cdopmuposan | Borpoc
pemarpb YMEHHE pellaTh | CKOe YCHEILIHOE, HO | HOE pellaTh bl JUIS
ONTUMHU3ALMO | ONTUMHU3ALMOHH | IPUMEHEHHUE cojepXxaliee | ONTUMHU3AIMO | OLEHKH
HHbIE 3aJa4d | b€ 3aJa4d Ha | yMEHUU pemiath | OT/ACJIbHbIC HHBIC 337]a4d | 3HAHUM
Ha OCHOBE | OCHOBE ONTUMM3AIMOHH | MPOOEbI Ha OCHOBE u
CJIOKHBIX CJIOXKHBIX CETeH | b€ 3a7a4M Ha pemarhb CJIOKHBIX YMEHUH,
cerei OCHOBE ONTUMU3ALMO | ceTe 3a1aHUS
CJIOKHBIX CET€H | HHBIC 3a7a4u B BUJIC
Ha OCHOBE pacueTH
CJIO’KHBIX BIX
ceTei 3ajad,
TECTOBBI
e
3a/laHus
Bnageer npakTHYECKUM HABBIKOM PELICHUsI ONTUMHU3AIMOHHBIX 3a7a4
3HaTh: ®parmentapuoe | Hemomabie Cdopmuporan | Chopmuporan | Bonpoc
- OCHOBHBIE MpPEACTABICHUE | MPEJACTABICHUS | HBIE, HO HbIE Bl JUIS1
MOAXOBI K 00  OCHOBHBIX | 00 OCHOBHBIX coJlepKallie | CUCTEMaTH4eC | OLIEHKHU
PELICHUIO noaxoaax K | HOJIX0/1ax K OT/I€NIbHbIE KHe 3HaAHUUN
MPUKIAIHBIX | PEIICHUIO PEIICHUIO po0GeIIbI MIPEJICTAaBICHU | U
3a/1a4 B MIPUKJIIATHBIX MPUKIIATHBIX MpeJcTaBiIeHu | 51 00 YMEHUH,
chepe 3amauy B cdepe | 3a1a4 B chepe 500 OCHOBHBIX 3a1aHUS
SKOHOMHUKH U | SKOHOMHUKH U | SKOHOMHKHU U OCHOBHBIX NOAX0AaX K B BUJIE
(buHaHCOB ¢ (¢uHaHCOB ¢ | (hMHAHCOB C oAXoAax K peLIeHu0 pacyeTH
WCIIOJIb30BaH | UCIOJB30BAHME | UCIOJb30BAaHUE | PELICHUIO MPUKIAIHBIX | BIX
ueM M METOJAOJOTMH | M METOOJIOTHH | IPUKJIATHBIX | 33/a4 B cepe | 3amad,
METO/IOJIOTUU | TEOPHH TEOpPUHU 3aj1a4 B chepe | SKOHOMUKU U | TECTOBHI
TEOpPUH CJIOKHBIX CETeH | CJIOKHBIX CETeH | SKOHOMUKH U | (DMHAHCOB C e
CJIOKHBIX (buHAHCOB ¢ WCIIONBb30BaHU | 3a/IaHUSI
ceren WCIIOJIb30BAaHU | €M
eM METOAO0JIOTUH
METOJIOJIOTUH | TEOPUH
TEOpUn CJIOXHBIX
CITOYKHBIX ceren
ceren
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[Inanupyemsle

YpoBEHBb OCBOEHHUS

€3yJIbTaThI
poc?sloeHmI Ouenoy
«HEYJOBJIIETBOPUTE| «yIOBJIETBOPUTE HOE
KOMIIETEHIINHU «XOpOLIO» «OTJIIMYHO»
(wHMKaTOpa JIBHO» JBHO» CPEICTB
JOCTH>KECHUS ©
KOMITETCHITIH)
YMeTs: ®parmentapHoe | Hecucremaruue | B uenom Cdopmuposan | Borpoc
pelaTh YMEHHUE pelaTh | CKoe YCIELIHOE, HO | HOE YMEHHE Bl JUIS
MPaKTUKO- MIPaKTUKO- IIPUMEHEHHE cojepxaliee | pemarb OLICHKH
OpUEHTUPOBAH | OPUEHTUPOBAHH | YMEHUM pPELIaTh | OTAEIbHBIC MIPaKTUKO- 3HAHUU
HbI€ 3aJauM B | ble 3aJa4d B | IPAKTHKO- po0GeIIbI OpUEHTHUPOBAH | U
chepe chepe OpUEHTUPOBAHH | YMCHHE HBIC 32/1a4M B | YMEHUH,
SKOHOMHUKHM U | SKOHOMHUKH U | bl€ 33J1a4¥ B pemarb chepe 3a1aHUS
¢uHaHcOB ¢ | (hMHAHCOB c | chepe IIPAKTHKO- SKOHOMMKHU U | B BUJE
WCIIOJIb30BAaHU | UCIIOJIb30BAHUE | SKOHOMHUKHU U OpUEHTUPOBaH | (UHAHCOB C pacueTH
€M  METOJOB | M METOJI0B | (PMHAHCOB C HBIE 3aJ1a4M B | MCIIOJIB30BAHU | BIX
TEOPUHU TEOPUH ucrnonbp3oBanue | cepe €M METOJI0B 3aj1ad,
CJIOKHBIX CIIO)KHBIX CET€H | M METOJ/I0B SKOHOMUKH U | TEOPUH TECTOBbI
cerei TEOPUHU ¢buHAHCOB C CJIOHBIX e
CJIOXKHBIX CET€H | UCIIOJIb30BAHU | CETEH 3a/laHus
€M METOJIOB
TEeopuu
CJIOKHBIX
ceren
Omnpenensier ycloBUsl IPUMEHEHUS ONTUMU3AIMOHHBIC 33/1a4H B Pa3JIMYHbIX c(hepax YKOHOMHUKH U
(¢uHaHCOB
3HAaTh: @parmenrapHoe | Henmonnbie Coopmuposan | Chopmuposan | Bornpoc
- CIOCOOBI | IIPE/ICTAaBICHUE | MPEACTABICHUS | HbIE, HO HbIE Bl JUIS
peleHus 0 crnocobax | o cnocobax coJepKallie | CUCTEMaTH4eC | OLICHKU
ONTUMM3ALMO | PELICHUS pelieHus OTJIebHbIE KHe 3HaHUU
HHBIX  3aJa4 | ONTUMHU3ALHOHH | ONTUMHU3ALMOHH | IPOOebI IPEJCTaBICHU | U
Ha OCHOBE | BIX 3a7ad Ha | bIX 33/1a4 Ha MIPEJICTaBICHU | 51 O COcO0ax | yMEHHUH,
IIPUMEHEHUS | OCHOBE OCHOBE g 0 coco0ax | pereHus 3a/1aHus
METO/IOB MIPUMEHEHHUS IPUMEHEHHUS pelieHus ONTHMHU3ALMO | B BUJE
Teopun METOJIOB TEOPHH | METOAOB TEOPUHU | ONITHUMU3ALMO | HHBIX 3a/1a4 pacueTH
CIIOKHBIX CIIO)KHBIX CETeH | CIIOKHBIX CETe | HHBIX 3a/1a4 Ha OCHOBE BIX
ceTen Ha OCHOBE IpPUMEHEHHs | 3aJad,
NPUMEHEHUS | METO/OB TECTOBbI
METOJI0B TEOpUn e
TEeopuu CJIOKHBIX 3a/1aHus
CIIOXKHBIX ceren
ceTen
YMers: @®parmeHntapHoe | Hecucremarnue | B nemom Cdopmuposan | Borpoc
pemaTth yMEHHE pelaTh | CKoe YCIHEIIHOE, HO | HO€ YMEHHE bl JUISt
ONTUMM3ALMO | ONTUMHU3ALUOHH | IPUMEHEHHE coJeprkaliee | peuarb OLICHKHU
HHBIE 3aJlauyd | bleé 3aJaud B | yMEHHUH pelaTh | OTAEIbHBIC ONTUMHU3AIMO | 3HAHUM
B Pa3IMYHBIX | Pa3IUYHbIX ONTUMU3AIMOHH | TPOOEIbI HHBIE 3a/1a41 | U
chepax chepax bIC 3a/1a41 B yMeHHue B Pa3IMYHBIX | YMECHUH,
DKOHOMHUKHM M | 3KOHOMHUKU U | pa3jIM4YHBIX pears cdepax 3a/laHus
¢uHaHCOB (¢buHaHCOB cepax ONTUMH3ALMO | DKOHOMUKH U | B BUJIE
HSKOHOMHMKH U HHbIC 331241 | uHAHCOB pacyeTH
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[Inanupyemsle

YpoBEHBb OCBOEHHUS

€3yJIbTAThI
pesy Ouenou
OCBOCHUS
«HEYJIOBIICTBOPHUTE| «YIOBJICTBOPUTE HOE
KOMITIETEHIINH «XOPOIIO» «OTIIMYHO»
JTHEHOY JTBHOY» CpeacTB
(uHAMKaTOpA o
JOCTHKEHUS
KOMITETCHITIH)
¢dbuHaHCOB B Pa3IIUYHBIX BIX
cdepax 3amad,
HYKOHOMHKH U TECTOBBI
¢duHaHCOB e
3aJaHHs

IK-5 CnocooHocth NPUMCEHATL INPHRKJIAJAHBIC CPEACTBa aHaJ/Iu3a CETEBLIX CTPYKTYpP C
HCIIOJIb30BAHUEM METOA0B MAIIUMHHOIO oﬁyqeﬂvm, B TOM 4YHCJI€ METOA0B FﬂyﬁOKOFO

00yueHust

ILCMOHCTpI/IpyeT SHAHUC apXUTCKTYP COBPECMCHHBIX HHCTPYMCHTAJIbHBIX CPECACTB peajin3daliun

ONTHUMHU3AIIMOHHBIX 3a1a4 B PAa3JIMYHBIX C(l)ean 3KOHOMHKHU U (bI/IHaHCOB

3HAaTh: @parmenrapHoe | Henonnbie Cdopmuposan | Chopmuposan | Bonpoc
- METOABI | IPEJICTABICHUE | IIPEACTABICHUS | HbIE, HO HbIE Bl JUIS
peleHus 0 METOJax | 0 MEeTojax coJepKallie | CUCTEMaTH4ec | OLICHKHU
ONTUMU3ALMO | PEIICHUS peuieHus OT/ICJIbHBIE KHE 3HaHUHI
HHbIE 3a/la4d | ONTUMU3ALMOHH | ONTUMHU3ALMOHH | IPOOEbI IIPEJCTaBICHU | U
Ha OCHOBE | BIX 3aJad Ha | bIX 33Ja4 Ha IIPEACTABIICHU | 10 METOJAX | YMEHUH,
TEeOpun OCHOBE TEOPHUM | OCHOBE TEOPUU | 1 0 METOAAX | pEIIEHUs 3a/laHus
CJIOKHBIX CJIOJKHBIX CETE€H | CJIOKHBIX CETEH | PEIICHMS ONTUMU3ALMO | B BUJIE
ceTe ONTUMM3ALMO | HHBIX 3a/1a4 pacueTH
HHBIX 3a/1a4 Ha OCHOBE BIX
Ha OCHOBE TEOPUH 3aj1ad,
TEOPUHU CJIOKHBIX TECTOBBI
CJI0KHBIX ceTei e
ceren 3aJaHus
YMers: O®parmenrapHoe | Hecucremarnue | B nenom Ccdopmuposan | Bonpoc
pemarb YMEHHE pelaTh | CKOe YCHENIHOE, HO | HOE pelaTh Bl JUIS
ONTUMU3ALMO | ONTUMU3ALMOHH | IPUMEHEHHUE coaepxKaliee | ONTUMHU3ALMUO | OLCHKU
HHBIE 3aJa4M | b€ 3aJa4¥ Ha | yMEHUU pElIaTh | OTACIbHbIC HHBIC 33J1a4M | 3HAaHUHI
Ha OCHOBE | OCHOBE ONTUMU3AIMOHH | TPOOeIbI Ha OCHOBE u
CJIOKHBIX CJIOKHBIX CETE€H | b€ 3a7ja4M Ha pemars CJIOKHBIX YMEHUH,
ceTe OCHOBE ONTUMU3ALMO | ceTe 3a1aHUsA
CJIOKHBIX CET€ | HHBIE 3a7a4H B BHJIE
Ha OCHOBE pacyeTH
CJIOKHBIX BIX
ceTei 3ajad,
TECTOBBI
e
3a1aHUS
Bitameer nmpakTH4eCKUM HaBBIKOM PEILIEHUs ONTUMU3ALMOHHBIX 3a1a4
3HaTh: ®parmeHnrapHoe | Henomneie Ccdopmuponan | Chopmuposan | Borpoc
- OCHOBHBIE MIPEACTABIECHUE | MPEJCTABIEHUS | HBIE, HO HbIE Bl IS
MIOAXOMBI K 00  OCHOBHBIX | 00 OCHOBHBIX COEpXKaIIMEe | CUCTEMAaTH4yeC | OLCHKU
PELICHUIO oaxoaax K | HOAXO0AaX K OT/IeJIbHBIE KHe 3HaHUHI
INPUKIAIHBIX | PELICHUIO PELICHUIO pooebl NPEACTABICHU | U
3a/1a4 B MIPUKJIATHBIX IPUKJIATHBIX IpeJicTaBIeHu | 51 00 YMEHUH,
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[Inanupyemsle

YpoBEHBb OCBOEHHUS

€3YJIbTaThI
poc?sloeHmI Onenox
«HEY/IOBJICTBOPUTE| «yIIOBIETBOPHUTE HOE
KOMITIETEHIINH «XOpOILIO» «OTIIMYHO»
(wHMKaTOpa JILHO» JIBHOY CPEICTB
JOCTHKEHUS ©
KOMITETCHITIH)
chepe 3amauy B cdepe | 3a1a4 B chepe 500 OCHOBHBIX 3aIaHUS
SKOHOMHUKH U | SKOHOMHUKH U | DKOHOMHKHU U OCHOBHBIX Moaxoaax K B BUJIE
¢buHaHCOB ¢ (buHaHCOB ¢ | (huHAHCOB C MOJX0JIaX K PELICHUIO pacueTH
UCIIOJIb30BaH | UCIIOJb30BAHUE | UCIIOJIIB30BAHHUE | PELICHUIO MPUKIATHBIX | BIX
uem M METOAOJOTMH | M METOAOJIOTHH | IPUKJIATHBIX | 33/1a4 B cepe | 3amad,
METOJI0JIOTUU | TEOPUH TEeopun 3aja4 B chepe | SKOHOMUKU U | TECTOBBI
Teopuu CIIO)KHBIX CETEH | CIIOKHBIX CETe | SKOHOMUKU U | (PUHAHCOB C e
CJIOKHBIX (¢uHaHCOB ¢ UCIIOJIb30BaHU | 3a/1aHUs
ceTeit UCIIOJIb30BaHU | €M
eM METO0JIOTUH
METOJIOJIOTUU | TEOPHUH
TEeopuu CJIOXKHBIX
CJIOKHBIX cerei
ceren
YmerTsb: O®parmentapHoe | Hecucremarnue | B uenom Cdopmuposan | Borpoc
pemarpb YMEHHE pelaTh | CKOe YCIIELIHOE, HO | HOE YMEHHE Bl JUIS
MPAKTHKO- MIPaKTHKO- MIPUMEHEHUE colepikaiiee | peuarb OLICHKHU
OPUECHTHPOBAH | OPUCHTHUPOBAHH | YMEHUW peIIaTh | OT/ACJbHbIC MPaKTUKO- 3HaAHUHN
HBIE 3aJlayd B | bIe¢ 3aJaud B | IPAKTUKO- poOeITb OpUEHTUPOBaH | U
chepe chepe OpUEHTUPOBAaHH | YMEHHE HBIC 337]a41 B | YMCHUH,
SKOHOMHUKHM M | DKOHOMUKH U | bI€ 33J]a4M B pemarb chepe 3a1aHUS
¢uHaHCOB ¢ | uHAHCOB c | chepe MPAKTHKO- SKOHOMHMKHU U | B BUJE
UCIIOJIb30BAaHU | UCIIOJIB30BAHUE | SKOHOMHUKHU U OpUEHTUPOBaH | (UHAHCOB C pacueTH
€M  METOJOB | M METO/IOB | ((MHAHCOB C HBIC 337]a4M B | UCIIOJIb30BAHU | BIX
TEOPUHU TEOPUH ucrnons3oBanue | chepe €M METOJIOB 3aj1ad,
CJIOKHBIX CJIOXKHBIX CETe | M METOJIOB SKOHOMUKH U | TEOPUHU TECTOBBI
ceTen TEOPUHU ¢buHAHCOB C CJIOHBIX e
CJIOXKHBIX CET€H | UCIIOJIb30BAHU | CETel 3a/laHus
€M METOJIOB
TEOPUH
CJIOKHBIX
ceren
Omnpenensietr ycloBUsl IPUMEHEHUs ONTUMU3AIMOHHBIC 3a/1a4H B Pa3JIMYHBIX c(hepax YKOHOMHUKH H
¢buHaHCOB
3HaTh: ®parmentapHoe | Hemomnbie Cdopmuposan | Chopmupoan | Borpoc
- CIOCOOBI | MIpe/ICTaBICHUE | MPEACTABIECHUsI | HbIE, HO HbIE Bl JIJIA
peleHus 0 crniocobax | o cnocobax CoJlepKallle | CUCTEMAaTU4eC | OLICHKU
ONTUMH3AIKO | PEIICHUS pereHus OT/ICTIbHBIC KHUe 3HaAHUH
HHBIX  3a7a4 | ONTUMU3ALMOHH | ONTHUMH3AIMOHH | MPOOebl MpEeACTaBICHU | U
Ha OCHOBE | bIX 3a7lad  Ha | bIX 33/1a4 Ha MPEJICTaBICHH | 51 O COcOo0ax | yMEHHUH,
IIPUMEHEHUS | OCHOBE OCHOBE S0 croco0ax | pelieHwus 3a1aHUS
METOJIOB MIPUMEHEHUS MIPUMEHEHUS pereHus ONTUMU3AINO | B BUJIE
Teopun METOJI0B TEOPUHU | METOJOB TEOPUHU | ONTUMHU3AIMO | HHBIX 3a7a4 pacyeTH
CJIOKHBIX CJIOXKHBIX CETeH | CIIOKHBIX CETeH | HHBIX 3a/1a4 Ha OCHOBE BIX
ceTei Ha OCHOBE MPUMEHEHHUs | 3a/1ady,
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[Inanupyemsle YpoBeHb OCBOCHUS
€3yJIbTaThI
pOC?BIOGHI/IH Ouenoy
«HEYJOBJIIETBOPUTE| «yIOBJIETBOPUTE HOE
KOMIIETEHIINHU «XOpOLIO» «OTJIIMYHO»
JILHO» JIBHOY CPEICTB
(uHAMKaTOpA o
JOCTH>KECHUS
KOMITETCHITIH)
IIPUMEHEHHUST | METOJOB TECTOBBI
METOJI0B TEeOpuu e
TEOPUHU CJIOXKHBIX 3a1aHUS
CIIOYKHBIX cere
ceren
YmeTs: O®parmentapHoe | Hecucremarnue | B uenom Cdopmuposan | Borpoc
pemarb YMEHHUE pellaTh | CKOe YCHEIIHOE, HO | HO€ YMEHHUE Bl JUIS
ONTUMHU3AIMO | ONTUMHU3ALMOHH | IPUMEHEHUE coJiepikaliee | peuiarb OLICHKHU
HHbIE 3aJayd | ble 3aJa4d B | yMEHUM pelIaTh | OTAEIbHbIE ONTUMU3ALMO | 3HAHUU
B Pa3JIMYHBIX | PA3IUYHBIX ONTUMU3ALMOHH | TTPOOEIIBI HHBIC 337]a4d | U
cdepax chepax bI€ 33/1a4U B yMEHUue B Pa3IMYHBIX | YMEHUH,
SKOHOMHUKH | | DKOHOMUKH U | Pa3IUYHBIX pemarhb cdepax 3a/laHus
¢dbuHaHCOB (buHaHCOB cdepax ONTUMU3ALMO | SKOHOMUKH U | B BUJIE
SKOHOMUKH U HHBIC 33/1a4¥ | (PUHAHCOB pacueTH
¢dbuHaHCOB B Pa3JIMYHBIX BIX
chepax 3ajad,
SKOHOMUKH U TECTOBBI
(¢uHaHCOB e
3a1aHUS

24




7.2 3anaHus UM MHbIE MATEPUAJIbI, HEOOX0AMMbIe [JISl OIleHKH 3HAHUI U

YMEHHH, Xapakrepusywummx (opMHpPOBaHUE
ocsoenust OII BO
Bonpocet  ona  ouemku 3Hanuili u  ymMeHuil,

¢opmuposanue komnemenyuii

KOMIIETEHUM B Impouecce

Xapakmepusynouux

HEOPUEHTUPOBAHHOM Tpade, CoAepKalIiii HaNnMECHbBIIIEe
KOJIMYECTBO pedep.

[udp Bomnpocsl [IpaBuIbHBIN OTBET
KOMITETCHIINH
IIKII - 4 1 Kak HaspiBaeTcs MyTh MEXIy BepliuHaMud a U b B | KpaTyaitmmii myTh

2. Kak Ha3bIBaeTCs MUHUMAJIbHOE YUCIIO NApAJUIEIbHBIX
TPAKTOB MEXIY JIF000H napoil y310B?

CBS3HOCTD CETH

3. Uro xapakrepusyet CBSI3HOCTb CETH? YCTOMYUBOCTh CETH K
TOBPEXKICHUSM

4. Kak Ha3bIBaeTCs aJITrOPUTM OTCEUEHHUs OTpe3koB | Anroputm  Kupyca —

MIPOU3BOJILHBIM BBIITYKJIBIM MHOTOYTOJIbHUKOM? beka

5.Kak Ha3piBaeTcst ANropuT™M, KOTOPBIA UCIIOJIB3YETCS B
KOMITBIOTEPHOU TpaduKe IS KIUMIMHHATA (HaXO0XKICHUS
o0JacTu mMepeceyeHusi) OTCEKaeMOro MHOTOYTOJIbHHKA
110 OTCEKAIOIEMY MHOTOYTOJIbBHUKY?

Anroput™ Yailnepa —
ATtepToHa

6. Kak xakux ¢uryp ucnonp3yercs anroputm Yaiiepa
— ArepToHa?

JIU1s TITOCKUX

7. Uro Takoe «rpadoBasi LEHTPaIbHOCTH)» B KOHTEKCTe | MneHTudukanus

CIIOKHBIX CceTeit? BOXHBIX  Yy3JIOB WA
pEbep B ceTn

8. Kak mHaspiBaeTcs Mojenb, KoTopas sBiserca | Mozaenb bapabamu-

QITOPUTMOM TeHEpalMy CiydaiHbIX Oe3MacmTaOHbIX | AnbOepT

ceTen c HCIIOJIb30BAHUEM MIpUHIUIA

PEANOYTUTENBHOTO IPUCOESTUHEHUS?

9. Kakue nBe BakHBIC OOIIME KOHIENIMH BKIIIOYaeT B | Poct  cetn, mpuHIMMI

ce0s1t Mozens bapabamm-Ans0ept? IIPEIIOYTUTEIBHOTO
IPUCOETUHEHHUS

10. Kak Ha3bpIBaeTCsl MOJIEb T€HEPAIH CITy4aifHbIX
rpaoB, B KOTOpo# Bce rpadbl ¢ GUKCUPOBAHHBIM
HabOpOM BepILUH U (PUKCUPOBAHHBIM HAOOpPOM pEdep
OJIMHAKOBO BePOATHHI? CyIIECTBYET JIBa TECHO
CBSI3aHHBIX

Mogens Opaéma-Penbu

11.Kakune cymecTByrOT BapuaHThl MOJAENN Dpaéna-
Penbu

bunommnanbHasi,
paBHOMEpHasl.

12. Kak Ha3bIBaeTcs METpUKa, KOTOpast IJIacUT, YTO JBA
rpada 6J1M3KH, KOTJja UX MIOTHOCTH pedep OJIM3KU Ha
BCEX COOTBETCTBYIOIIUX UM MOJAMHOKECTBAX BEPIIMH?

MeTtpuka pacxoKIeHH
pebep

13.Kak Ha3bIBaeTCsi CUMMETPUYHASL ©3MEpUMast
Gyakmma W:[0,112>[0,17]?

I'pacdon

14 Kak Ha3bIBaeTCsl METPHKA, KOTOpas INIACUT, YTO JBa
rpada O1M3KH, eClM UX pacnpeaeaeHus noarpagos
OJIM3KHU

MerTpuka BbIOOpPKH

15. Kak Ha3bpIBaeTcst MOZIeNIb TEHEPAIH CITyYalHBIX

Monens Yorrca—
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rpadoB, KOTOpast CO3/1aeT rpauKu co Crporana
CBOMCTBaMH MajIOTO0 MHpPa, BKITFOYAst Majible CPETHUE

JUTMHBI ITyTeH W BRICOKYIO KJIACTEPH3AINIO?

16. B xakom roay Obuta mpeioxkena Moaens Yorrca— | 1998

Crporamna?

17. — Kak Ha3biBaeTcsa MmaTematnueckuii rtpad, B | CeTh Masioro Mmpa

KOTOPOM OOJIBIIMHCTBO Y3JIOB HE SIBIISIFOTCS COCEISIMU
Apyr J1pyra, HO COCeId JH0Or0 JJaHHOTO Yy3Ia,
BEPOSITHO, OYAYT COCENIIMU JIPYT Apyra?

18. Uto Takoe pa3BUBAIOIIUECS CETH?

JnHnamuyeckue ceTH,
KOTOpbIE MEHSIOTCA C
TEYCHUEM BPEMEHU

19Kak Ha3wIBaeTCS C:3HbIU 2pagh, HE
coJiepKalii Yyukio6?

Hepeso

[1K-1

20. Kak Ha3bIBaeTCsl Mepa CTENEHHM, B KOTOPOH Y3Jbl
rpada UMEIOT TEHIEHLIUIO IPYNIHUPOBAThCs BMeCTE?

Koadpdurnuent
KJIaCTepU3aLUuU

21. Kax Ha3bIBACTCS koapurmeHT
KJIaCcTepH3aliy BEpUIMHbBI Tpada, KOTOPBIii
KOJIMYECTBEHHO  OMpeNesseT, HAaCKOJIbKO  OJIM3KHU
€ro coce K TOMY, 4YTOOBI OBITh KJIMKOH (TIOJTHBIM

rpagom)?

JlokaibHBIN

22. Kakue ceTd MOXXHO BBIACIHTH 110 TOIOJOTHYECKOM
CTPYKTYpOii?

Crnyuaiinble ceTH,

ceTu CBOOOIHOTO
Macira0a,

CETH MaJIOro MHpA,

CETH JIOKAIIBHOTO MUPA

23. Kakoif anropuT™M OTHOCHUTCS K CEMEHMCTBY CHJIOBBIX | AJITOPHTM Kamana-
JITOPUTMOB YKJIQJIKH TpadoB Ha IIIOCKOCTH, B KoTopoM | KaBait

UCIONIb3YeTCSl  MpYXKUHHAs  (Qu3uyeckass  MOJEIb,

IJI€ BEPILIUHBI ONPEAENAOTCA  KaK  Tela  CUCTEMBI,

a pedpa Kak Npy>KUHbI?

24 Kaxk onpeaensitotcst pedpo cetu B mojenu Kamana- | I[Ipyxuna

Kagsaii?

25. Yrto sBisiercs pe3ynabTaToM anroputma Kamama-
Kagsaii?

HarJIsIIHOE U300pakeHHne
rpada Ha TIOCKOCTH

26Kak Ha3pIBaeTCs KJIACC AITOPUTMOB BH3YalU3aIlU
rpadoB B 3CTETUYECKU MPUATHOM BHUJIE, IEJIb KOTOPOTO
pacnojoXuTh  y3nuelTpadaB  IBYMEpHOM WM
TPEXMEPHOM TIPOCTPAHCTBE TaK, YTO Bce pEOpa MMEIH
Ob1 Ooyiee-MEeHEe OJIMHAKOBYIO JUIMHY, U CBECTH K
MUHUMYMY  4YHCIIO  MepecedeHuil pébep  myTém
Ha3HAYCHUs CHJ ISl MHOXKeCTBa pEOEp M Y3JI0B
OCHOBBIBASICh HA MX OTHOCUTEJIbHBIX MOJIOKEHUSIX ?

CuiioBble  aITOPUTMBI
BU3yalu3aiu rpados

27. Yto Takoe TOpOoHIalbHbIHi rpad?

rpad, KOTOPBIH MOXKHO
YII0)KUTh Ha TOP.

28. Kax Ha3zbiBaeTcs rpad, KOTOPBI MOXKHO HApUCOBATh
Ha TOpE TaK, 4TO ero péodpa mepeceKaroTcsi TOIBKO IO
OOIIMM BEpUIMHAM.

TopounanbHblii rpad

29. Kakoe 3HaueHHe He MPEBBIIIAET XpOMaTHUEcKoe | 7
YHUCJIO JTF000T0 TOPOUAAILHOTO Tpada?
30. . XpomaTruyeckoe YHCIIO0 mroboro | 4
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TOopouaaIbHOro rpada oe3

MPEBOCXOUT?

TPEYTOJIbHUKOB HE

31 Ilpu Bu3yanuzanuu rpadoB 1Ba CTAHAAPTHBIX CTHIISL
npenacrasieHus rpados?

JyTOBBIE
KpYroBBbI€
pacrnosoKeHus

32. Kak Ha3bIBaeTCS HAaWMEHbIIEE YUCIIO TepeceYCHH
pEbep mockoro pucynka rpaga G.

Yucno nepeceyeHuit

[1K-5

33. YUemy paBHO 4uCIIO TepeceueHuid s riaHapHeiM | O
rpaca?

34. Yto Takoe HOpMUPOBAHHBIN rpad?

OopueHTUPOBAHHBII
rpa¢ 6e3 IUKIIOB.

35. Kak HaspiBaeTcs pedpo, HA4allo ¥ KOHEI] KOTOPOTO
HAaXOJATCSI B OJHOM U TOM K€ BEPILMHE.

Iletna

36 Kax Ha3bIBaeTCs MapuIpyT, B KOTOPOM BCE BEPLIMHbI
pa3Iuy4HbI?

IIpocTas nenb

37.Kak Ha3piBaeTcss rpad), B KOTOPOM HET KPaTHBIX
pé6ep u nerenn?

[IpocToii rpad

38. Kak Ha3bIBACTCS MPOCTOM IIUKJI B rpade,
COJIEp>Kallliii BCE BEPIIUHBI Tpada POBHO 1O OJHOMY

pazy?

['aMuIbTOHOB LUK

Tecmuit

[udp
KOMIIETEHIUU

TectoBbIe 3agaHus

[IpaBunbHbIN
OTBET

[1KII- 4
[K-1

1. Ykaxute onpeneneHrue «CI0KHBIC CETH B SKOHOMHUKE:
a) CeTu 1Sl TOJKIIFOUEHUSI IOMAITHUX YCTPONCTB
b) Cetu, B KOTOPBIX BCE Y3IIbI B3aUMOJICHCTBYIOT IPYT C
JPYTOM, CO3]1aBasi CIIOKHBIC B3AMMOCBSI3H
¢) Cetu Ju1sl mepeiayil CEKPETHBIX JaHHbBIX

b

2. BoibepuTe npuMepsl CII0KHBIX CETeH, KOTOPbIE MOXKHO HAaUTH
B DKOHOMHKE:

a) CeTu colMaNbHBIX MeaNa

b) Cetn nuTanus

¢) CeTH njaHETapHBIX CUCTEM

a,b

3. BriOepuTte MOHATHUS, KOTOPBIE CBsI3aHbI C TeOpHe rpadoB U
CJIO’KHBIMHU CETSMHU:

a) Teopus 1iBeTOB

b) MapkeTuHTOBas CTpaTerus

¢) Y3nbl, pébpa, rpad, HEeHTPATbHOCTb U JIp.

4. YKkaXuTe OCHOBHbIE MPENMYIIECTBA UCIIOJIB30BAHUS aHAIU3a
CIIOKHBIX CeTel B DKOHOMUKE:

a) YBeNIHYeHHE CII0KHOCTU CeTe

b) [Tonnmanue B3auUMOCBsI3€i U CTPYKTYPHI PHIHKOB,
NOTPEOUTENHCKUX MPEANOUYTEHUN U IPYTUX aClEKTOB
9KOHOMUKH

¢) YMeHbIIIeHHE KOJTMYeCTBA TAHHBIX

I1K-1

5. YkaxuTte onpezaeneHue «rpadopas HEHTPAIBHOCTb) B
KOHTEKCTE CIIOXKHBIX CETEH:
a) OneHka ci10KHOCTH rpada
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b) UnenTudukaius BaXHbIX y3JI0B UIH pEOEp B cETH

¢) Meton packpammBaHus rpados
6. BriOepute TuIbl CBA3€H, KOTOPbIE MOTYT CYIIIECTBOBAThH b
MEXY y3JIaMH B CIIOXKHBIX CETSIX 3KOHOMUKH:

a) Tonbko (hu3mUecKue CBI3U

b) ®uHaHcoBbIe, UHPOPMALMOHHBIE, TPAHCIIOPTHBIE U .

¢) JInuabIe CBSI3U
7. YKa)XuTe HHCTPYMEHT, UCIIOIb3yEMBbIH AJI BU3yalu3aluu U | C
aHaJIM3a CIOKHBIX CETEU:

a) DIeKTpuyeckas cxema

b) CronoBas cangerka

¢) 'paduueckue nporpaMmsl ¥ MAaKEThl I aHAJIU3a ceTei
8. BriOepuTe SKOHOMUYECKHE SIBJICHUS, KOTOPBIE MOTYT OBITh b
U3y4YEeHbI C IOMOIIBIO aHAJIN3A CIIOKHBIX CEeTei?

a) MI3menenue 1Bera aosuiapa

b) @uHaHCOBBIE KPU3UCHI, paCpeIeICHNE 10X0/10B, BIUSHHIE
COLMANIBHBIX TPYII HA PBIHOK U JIp.

¢) CMeHa BpeMeH roja

IK-1 9.Vkaxure onpeaeneHue «Maibiii mup» (small world) apdexr B | b
CJIOKHBIX CETAX:

a) OTO Ha3BaHUE UHTEPHET-Mara3uHa

b) Dddext, npu KOTOPOM OOTBIIMHCTBO Y3JI0B B CETH CBS3aHbI
gyepe3 HeOOIbIIOe YHCIIO MPOMEKYTOUHBIX Y3JI0B

¢) OddekT, npu KOTOPOM CETh CTAHOBUTCS CIIMIIKOM OOJBIIOM
JUTS aHAJTN3a
10. BriGepute mpobiieMbl, KOTOpbIE MOTYT BO3HUKHYTbH IIPU b
aHaJIN3e CIOXKHBIX CETeH B AKOHOMHUKE:

a) HexBarka maHHBIX

b) CuuIkomM MHOTO JaHHBIX

¢) ITpob6aembl ¢ AIEKTPONIUTaHUEM
11. Ykaxure ceTH, KOTOpbIE MOTYT OBITh I1OABEPKEHBI b
«ceteBoMy 3 dexty» (network effect)?

a) Cetu 00I11IECTBEHHOTO TPAHCIIOPTA

b) CeTH, B KOTOPBIX IEHHOCTD JJIs TIOJIH30BATEINS PACTET C
YBEJIMYEHUEM YHCIIA ITOJIB30BATEIEH

¢) Ceru ju1st oOMeHa perentamMmu
12.YkaxuTe nocieCcTBUsl, KOTOPbIE MOXKET UMETh aHAJIN3 b
CJIO’KHBIX ceTel JUIsl 5KOHOMUKHU:

a) Beerma npuBoauT k pocty 6€3paboTHIIBI

b) Viyumienue crpateruii yrpasiaeHHsl, IPOrHO3UPOBaHKE
SKOHOMHUYECKUX SBIICHHUH, BBISIBJICHHE PUCKOB M BO3MOYKHOCTEH
¢) CHIWKEHHUE CTOMMOCTH OCH3MHA

7.3 MeTogu4yeckue MaTepuaJibl, ONpeaessiionue nNpoueaypsl OleHMBAHUS
3HAHUH ¥ YMEHMH, XapaKTepU3yIUX CcTeneHb CcGOpMHPOBAHHOCTH
KOMIIeTEeH Ui

(DopMa HpOMeH(YTOHHOﬁ aTTeCTaluu 110 JUCHUIIIIMHE — 9K3dMEH.

[Ipy wu3ydeHHH TEOPETHYECKOTr0 MaTepuaia HEoOXOAMMO OMUpPAThCs Ha
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pabouyro TporpaMMmy ITUCHUIUIMHBI U JUTEPATYpy W3 OCHOBHOTO crucka. Kpome
ATOr0 MaTepuana, HeoOXOJIMMO AaKTUBHO paboraTh ¢ MHTepHET-UCTOYHUKAMHU H
NoCOOUSIMU  JPYTMX aBTOPOB, IMOMOTAIOIIMMHM YCBOUTh MaTepHall OTIEIbHBIX
Pa3iesioB MPOTPAMMBI.

[IpakTHUeCcKHe 3aHATHS IPOBOASITCS IO CIEIYIOLIEH CXEME:

CTyneHTbl B HMHAMBUIAYAJIbHOM  PEXKHME  BBINOJHSAIOT  3aJaHus B
KOMITbIOTEpHOM Kiacce. CyllecTBYIOT ABE OCHOBHBbIE (hopMmbl 3amaHuii. B mepBom
Cllydya€ BCEM CTYAEHTaM MpejiararoTcsi OJWHAKOBbIE HCXOAHbIE AaHHbIE. [locie
BBITIOJTHEHHSI  3a/IaHUN  yCcTpawBaeTcsl OO0CYyXKJIEHHE pe3yiabTaTtoB B (Gopme
TEMAaTUYECKON TUCKyccHH. Bo BTOpOM cilydae KaKAoMy U3 CTYyAEHTOB MpeJIaraercs
WHIUBUyaIbHOE 3a7aHue. B 3ToM cioydae 1ocie BBINOJHEHUS 3a/laHUA
OpraHu3yeTcsl paboTa B TpyNIax: KKk U3 CTYJACHTOB aHATU3UPYET U KPUTUICCKU
OIICHUBACT WJIM K€ MHTEPHPETUPYET PE3YyJbTAThl OJHOTO WJIM HECKOJbKUX UJICHOB
TPYIIIIBL.

Kpurepuu ouneHMBaHUSA 3HAHMHA M YMEHHUN, XapaKTEePU3YIOLUUX CTeleHb
cpopMHPOBAHHOCTH KOMIIETCHIMIA:

- «3a4meH0) BBICTABISICTCS B TOM CIIy4ae, €CIM KOMIIETEHIUA 10 TUCLUILUINHE
ocBoeHa. O1eHKa BBICTABISIETCS IPU NOIYYeHUH o0ydaromumcs 6oiee 50 0amios.

«3a4TeHoO» BBICTABIACTCS OOydYaromeMycsi, KOTOPbIA TIOKa3ajl 3HaHUE
OCHOBHOTO MaTepuajga y4yeOHOMl TmporpaMmbl B 00BEME, JOCTATOYHOM U
HEOOXOIMMBIM JJIsI JajdbHEWIe yueObl U mpeACTOosIIeH paboThl O CHEHATIBHOCTH,
CIOPAaBWJICS C BBIIOJHEHHEM 3aJaHHM, MPETyCMOTPEHHBIX Y4YEOHOW MHpPOrpaMMOM,
3HAKOM C OCHOBHOM JINTEpaTypOi, pEKOMEHI0BAaHHON y4eOHOM MporpaMMoi.

«He3auTeH0» BhICTABIISIETCS 00yYaIOLEMYCsl, HE 3HAIOLEMY OCHOBHOM 4acTu
Marepuana y4yeOHOW NporpaMmbl, JOMYCKAlOUWEMY NPHHIMIHAIbHbBIE OIIMOKH B
BBITIOJIHEHUH TIPEyCMOTPEHHBIX Y4YeOHON MporpamMMoil 3ajaHuii, HEYBEPEHHO C
OOJNBIIMMU 3aTPYAHEHUSIMU BBITMOJIHSIONMIEMY TMpakThudeckue padotel. Kak mpasuiio,
OIICHKA «HE3auTE€HO» BBICTABJISICTCS OOydYaromeMycsi, KOTOPbIH HE MOXET
MPOJIOJDKUATE O0YYEHHE WJIM MPUCTYNUTh K JEATEIBHOCTH MO CIENHUATbHOCTH TI0
OKOHYAHMM YHUBEpPCUTETa O€3 JOMOIHHUTENIbHBIX 3aHATHA IO COOTBETCTBYIOIICH
JTUCUUILUIAHE.

7.4 TumoBble KOHTPOJIbHbIC 3aJaHUsl WJIM HMHbIE MaTepHAJIbI,
He00XoAuMBbIe /Il OLEHKH HHAUKATOPOB JOCTHKEHHUSI KOMIIETEHIIMA, YMEHUH U
3HAHUM

Pe3yabTaTsl 00yyeHus

HaumenoBanue (yMeHMs U 3HAHMSA),

HaunmenoBanmue HHIMKATOPOB COOTHECEHHbIE TunoBbie KOHTPOJIBbHBbIE
KOMIIeTeHI[UH AOCTUKEHU S ¢ HHAUKATOpPaMu 3ajaHus
KOMIIeTCeHIIUH AOCTHKEHU S
KOMIIeTEeHIIUH

MKII-4 1. BriOupaer | 3HaTh: OCHOBHBIE 3ananue 1.
Crioco6HOCTh MaTeMaTHYeCKUI MOJIXO/IbI K PEIICHHUIO PackpeITh CyTh JOKaNBHBIX U
MIPUMEHSTH anrmnapar B | NPUKJIAJHBIX 33724 WHTETPAIbHBIX CBOWMCTB B
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MaTeEMaTUYECKUN

anmapar npu
pa3paboTke
BBIYHMCITUTEIILHBIX

AJITOPUTMOB I
peleHus 3a1ad B
obnactu
SKOHOMHUKH u
¢uHaHCOB

3aBUCUMOCTHU OT | METOoAaMH TeOpUU CeTSAX, TOHATHE METPUKHU
crienuuku CJIOKHBIX ceTeu CeTeN.
permaeMon Ymern:
MPUKJIaHOU UACHTU(PUIIUPOBATD 3ananmue 2.
3a7a4u U | OpUKIaJHbIC 3aaud | C MOMONIBIO aHATUTUYECKUX
JOCTYIHBIX TEOPUHU CIIOKHBIX CETeH, | MHCTPYMEHTOB Teopuu
JTAHHBIX. UCIIOJIb30BaTh METO/Abl M | CIOXKHBIX CETEH BBIJCIUTE B
UHCTPYMEHTBI TEOpUHU | CETU SKOHOMMYECKUX
CJIO’KHBIX CETEMN TpaH3aKIU1 y3ell,
oOazmaronuii HanOOJIBIITUMU
BO3MOKHOCTSIMU o
OCYILIECTBIICHUIO apOUTpaxKa.
2. [Ipumensier | 3HATB: aKTyaJbHbIE 3ananme 1.
aKTyaJbHBIC AJITOPUTMBI JIJISl pEIICHUS Packpeitb  cyThb  Mopenu
WHCTPYMEHTANbHBIC | 3a/1a4 aHajau3a Bbapabamu-Ansoepra,
cpeiacTBa JUISL | CETEBBIX CTPYKTYP HX BO3MOXKHOCTH  TPUMEHECHHS
pelieHuss 3aJad B | MPEUMYIIECTBA U TaHHOU MOJIEH TUISE

oOJractu

HEAOCTAaTKHU, OCHOBHBIC

pelieHus 3aaad B 00JIaCTH

9KOHOMHUKHU U | TPUIOKEHUS JUIS SKOHOMHKH U (PMHAHCOB.
(uHaAHCOB. MOJEJIEH TEOPUH 3ananue 2.
CJIOXKHBIX CeTel Cdhopmynupyiite 3a1a4y
Ymern: Jienath | CO3JaHus pEKOMEH1alluu
panroHaIbHBIN BbIOOp | TOBapa AN IOCETUTENS
HanOomee APQPEKTUBHBIX | MHTEPHET-Mara3mHa Ha
QITOPUTMOB aHalu3a | OCHOBE Ipe/CTaBICHUs
CETEBBIX CTPYKTYp Uil | JAaHHBIX O  ToBapax H
peleHus 3a7a4y B 00JIacTH | MOKYINKax B BUJIE CETH.
HSKOHOMUKH U (DMHAHCOB
3. Omnpenenser 3HATH: COBpPEMEHHBIE 3apanmue 1.
yCIOBUS METOJIbl U HMHCTPYMEHTBI | PackpbITh CyTh
IPUMEHEHUS MaIlMHHOTO  OOYy4YeHHs | COBPEMEHHBIX METOJO0B U
Ppa3IUYHbIX JUIsL CO37]aHusl, OOy4eHUsI | MHCTPYMEHTOB  MAIIMHHOIO
Mojenel WM WX | M OLUEHKM  KadecTBa | OOydeHHMs s CO3AaHus,
UHTEpIpEeTallui, B | MPUKIAAHBIX  Mojeled | oOyd4eHMs U OLICHKH KadecTBa
TOM YHUCIIE | CETEBBIX CTPYKTYP. IPUKJIATHBIX MoJienei
BBISIBIICHUS YMeTb:  HUCHOJB30BaTh | CETEBBIX CTPYKTYpP
CUTyaluu COBpPEMEHHBbIE MeETOIbl M | 3aganue 2.
nepeooydeHust UHCTPYMEHTHI PeanusoBats GyHKIHIO
MOJIENH npu MAaIIMHHOTO OOy4YeHMs | ONpeeNeHHs LeHTPaTbHOCTH
pa3zpaboTke JUIsL co3faHusl, OOy4eHHS | c6i3u TIO TOCPEAHUYECTBY
BBIYUCIIUTENBHBIX M OIEHKM  KauecTBa | (MOXHO HCII0JIb30BaTh
QITOPUTMOB  JJIsl | TPUKIIAJHBIX Monene | GyHKIUH,  ONpelesiomne
pelieHus 3a7ad B | CETEBBIX CTPYKTYp TMpHU | KpaTyalmuil myTe M AJTUHY
obnactu pelleHnu 3a1a4 B 00JacTH | MyTH MEXIy  y3JaMH).
SKOHOMHUKH U | DKOHOMHKH U (PMHAHCOB CpaBHUTH peanu3anuu
¢uHaHCOB COOCTBEHHOM U BCTPOEHHOMU

B NetworkX  ¢yHkmu.
BusyanusupoBaTe pazmepom

(TONImUHOM CBSI3H)
LEHTPAJIBHOCTh  CBSA3M IO
MIOCPETHNYECTBY s 3X
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SMIIUPUYECKUX CETEM.

MK-1
CrniocobHOCTB
CTaBUTh U PEIIaTh
ONTUMU3AIMOHHBIC
3ajauu B
Pa3IMYHBIX
chepax
SKOHOMHKH H
(¢huHAHCOB

1. JlemoHCTpHpyeT
3HaHHUE APXUTEKTYP
COBpPEMEHHBIX
WHCTPYMEHTAJIbHBIX
CpEeaCTB
peanuzanuu
ONTUMM3AIMOHHBIX
3ala4 B PAa3JIMYHBIX
chepax 3KOHOMUKHU
U (PMHAHCOB.

3HATBL: METO/IbI PEIICHUS
OINTHMU3AIMOHHBIE
3a/1a4yu Ha OCHOBE TCOPUHU
CIIOKHBIX CETEH.

YMerh: pemarb
ONTUMU3AILMOHHbBIC
3aa4n Ha OCHOBE

CJIO’KHBIX CETEN

3ananue 1.

PackpeITh CyTh anropuTMoB
pElIeHUs ONTUMHU3AIMOHHBIX
3ala4l Ha OCHOBE TEOPUU
CJIOKHBIX CETEH.

3ananme 2.

W3 3amannoro kmacca (wiu
KOHEYHOro Habopa ceTeil)
ceTen BBIOPATH
ONTUMAIBHYIO CETh C TOYKU
3peHusi YCTOWYMBOCTU K
CIIyYaiiHbIM aTaKaMm.

2. Bmageer | 3HATBL. OCHOBHEIE 3aganue 1.
MPAKTHYICCKUM MOAXObI K PEHICHUO Onucatb OCHOBHBIE TIOJIXO/IbI
HABBIKOM pEILICHUsl | MPUKIAJHBIX 33]1a4 B K pEIICHUI0 TMPUKIAJHBIX
ONTUMHU3AIMOHHBIX | cepe IKOHOMUKH U 3aa4 B cepe IKOHOMHUKHU H
3a/1a4. (bUHAHCOB ¢ (huHaHCOB c
HCIIOJIb30BaHUEM HCII0JIb30BAaHUEM
METOJIOJIOTUU TEOPUH METOI0JIOTUH TEeOpuun
CJIO’KHBIX CETEH CJIO’KHBIX CETEH
YMeTh. peuiaTh 3aganue 2.
MPaKTUKO- Ucnonwzys JTAHHBIE
OpUEHTUPOBAHHBIE SMIUPHUUECKON ceTH
3a/1auun B chepe | (oTpaxkaromieit
HSKOHOMUKH M (PUHAHCOB | SKOHOMHYECKHE
c WCIIOJIb30BAaHUEM | 3aBHCHMOCTH) HMEIOIIMN He
METOJI0B teopun | menee 200 u He Gomee 1000
CJIOKHBIX CEeTeH y3JI0B BBISIBUTH CJIa0bIe CBSI3U
(weak  ties) B ceTH.
Hcnonws3oBare Ui pemieHus
OJIMH u3 M3YYEHHBIX
ITOPUTMOB BBISTBJICHHSI
cooO11ecTB B CeTsX.
HarnsigHo BusyanmsupoBaTh
pe3ynbTaT: MoKa3aTh cialble
CBSI3M Ha M300pakK€HUU CETH;
JaTh HA  W300pakeHuu
OCHOBaHWE i  BbIOOpa
JAHHBIX CBSI3€M B KadecTBe
cnabbIX CBSI3EH.
PeanuzoBars 0a30BBIN
AITOPUTM paccTaHOBKH
METOK C MCHOJIb30BaHUEM
CIIy4aiiHOTO Oy IaHusl.
[TpumeHuTH ero TUTS
SMIUPHUUECKOTO rpada,
cozepxaiiero He metee 70 u
He 6osiee 200 y3510B.
3. Omnpenensier | 3HATh: criocoObl pemieHust | 3amanme 1.
YCIIOBHSI ONTUMHU3AIMOHHBIX 3a7a4 | Bwimenuts CITOCOOBI
MPUMEHEHUS HA OCHOBE MPUMEHEHUS pElIeHNs ONTUMHU3AIMOHHBIX
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ONITUMHU3AIITUOHHBIC

3a7a4n B
pa3nu4HbIX chepax
9KOHOMUKHU U
¢duHaHCOB.

METOJI0B TEOPHUH
CJIOXKHBIX CETEH.

Ymern: pelarhb
ONTHUMM3ALMOHHBIE
3aJaud B pa3IM4YHBIX
chepax DSKOHOMUKH U
¢uHaHCOB

3a1a4 Ha OCHOBE
MIPUMEHEHHUS METO/I0B
TEOPUU CI0XKHBIX CETEU
3aganue 2.
PeanusoBats
JIOKaJbHOM  HaBUTallMu B
moznenu  KuelinGepra  u
BU3YyaJIU3UPOBATH €ero
pe3yabTaThl (Ha
U300paXeHUH CETH I0Ka3aThb
IIyTh, IIOCTPOEHHBIN c
INOMOIIbIO  HABUTAIIMHM) U
IIOCTPOUTH rpaduk,
MOKAa3bIBAOLIUI
3aBUCHUMOCTb PacCTOSIHUS 10
LIEJIEBOTO y371a B
3aBUCUMOCTM  OT  HOMepa
mara aiaroputma. Ilokaszarte
HE MEHee 3X CILIEHapueB Ha
3X pemierka C  pa3HbIM
nokazarenem a. {0,1,2}

JITOPUTM

IIK-5
CnocobHOCTh
MPUMEHSTD
MaTeMaTUYeCKHi
ammapar npu
pa3paboTke
BBIYMCIUTENIbHBIX
QITOPUTMOB  JIJIA
pelieHus 3aaad B
obOnacTu
SKOHOMHUKH u
(uHaHCOB

1. JemoHCTpUpyeT
3HAHHUE APXUTEKTYP
COBpPEMEHHBIX
WHCTPYMCHTAITLHBIX
CpeICTB
peanu3aniu
ONITUMM3AIIMOHHBIX
3a/a9 B pa3IHMYHBIX
chepax dKOHOMUKHU
1 (MHAHCOB.

3HATB: METO/IbI PEIICHUS
ONTHUMH3AIMOHHBIC
3a/1a4i Ha OCHOBE TEOPUH
CIIO’KHBIX CETEH.

Ymers: peuiaTh
ONTHMU3ALMOHHBIE
3a71a4u Ha OCHOBE

CJIIOKHBIX CETEN

3apanmue 1.

PackpeITh CyTh anropuTMoB
pelleHUs] ONTUMHU3ALUOHHBIX
3alayd Ha OCHOBE TEOPHUHU
CJIOKHBIX CETEH.

3ananue 2.

W3 3aganHoro kiacca (uim
KOHEYHOro Habopa ceTeil)
ceTen BbIOPATh
ONTUMAJIBHYIO CETh C TOYKHU
3peHusi YCTOWYMBOCTH K
CIIy4YailHbIM aTaKaMm.

2. Bnageer
MPaKTUYECKUM
HaBBIKOM PEIIECHUS
OINTHUMHU3AILHMOHHBIX
3a;ad.

3HAaTh. OCHOBHBIE
MOAXObI K PEIICHUTO
MPUKIIAIHBIX 337124 B
chepe >KOHOMHKHU U
¢uHaHCOB C
HCIOJIb30BaHUEM
METOA0JIOTUH TEOPUH
CIIOJKHBEIX CETeH

Ymern: pelarhb
MPAKTHKO-
OpUEHTUPOBAHHBIE
3aaun B chepe
HSKOHOMHMKH M (hUHAHCOB
c UCIIOJIb30BaHUEM
METOZ0B Teopun

CJIIOKHBIX CETEN

3ananue 1.

Onucatb OCHOBHBIE TIOJIXO/IBI
K PEUIeHHI0 MPUKIIAJHBIX
3a/1a4 B cpepe IKOHOMHUKU U
¢uHaHCOB c
HCII0JIb30BaHUEM
METOJ0JIOTUN
CJIO’KHBIX CETeH
3ananue 2.
Hcnonwzys
SMIIUPUYECKON
(oTpaxaromeit
9KOHOMMUECKHE
3aBUCHUMOCTH) HMEIOIIMNA He
menee 200 u He Gonee 1000
y3JI0B BBISIBUTD C1a0bIe CBSA3H
(weak  ties) B CETH.
Hcnonws3oBare Uit penieHus
OJIMH u3 U3YyYEHHBIX

TEeOpuun

aHHEIE
ceTu
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aITOPUTMOB BBISIBJICHUS
cooO1ecTB B ceTsX.
HarnsaHo Busyaam3upoBaTh
pe3yNbTaT: MoKa3arh clabbie
CBSI3W Ha M300paKEHUHU CETH;
JaTb  Ha  HM300paKeHUU
OCHOBaHME JuIsi  BBIOOpaA
IAHHBIX CBSI3EM B KadecTBE
c71a0BIX CBSI3EH.

PeanmuzoBath 0a30BEIH
aJITOPUTM pacCTaHOBKH
MCTOK C HCIOJIb30BaHUEM
CIIy4aitHOTO 0Ty K TaHMSI.
[IpumeHnTH ero JU1sL
SMIUPUYECKOTO rpada,

conepxaiiero He metee 70 u
He Oosiee 200 y3710B.

3. Ompenenser
YCIIOBHS
IPUMCHCHUS
ONTUMU3AIIHOHHBIC
3a1a9n B
pa3in4HbIX chepax
9KOHOMHUKH u
(hUHAHCOB.

3HaTh: CIOCOOBI pelICHHUs
ONTUMU3ALMOHHBIX 3a7a4
Ha OCHOBE MPUMEHECHHUS
METO/I0B TEOPUH
CJIO’KHBIX CETEM.

YMmers: peuiaTh
ONTUMHU3AIMOHHBIC
3alayd B PA3IMYHBIX
chepax SKOHOMUKU U
(MHAHCOB

3aganme 1.

Brinenuts CITIOCOOBI
peHIeHI/Iﬂ OIITUMH3AITNOHHBIX
3a7a4 Ha OCHOBE
HpI/IMeHCHI/Iﬂ METOA0B

TEOPHUU CI0XKHBIX CETEH
3aganue 2.

PeanmuzoBatb AITOPUTM
JIOKaITbHOM  HaBUTAIlMd B
MOJIETU Krneitn6epra u

BU3YyaJIU3UPOBAThH ero
pe3yIbTaThl (na
M300paKEeHUU CETH IOKa3aTh
nyTh, IIOCTPOCHHBIN C
MIOMOIIBI0  HaBUTalMM) W
IIOCTPOUTH rpadux,
MOKa3bIBAIOIIHI

3aBUCHUMOCTb PacCTOSIHUS 10
LIEJIEBOTO y371a B

3aBUCHMOCTH  OT  HOMepa
mara anroputrma. I[lokazarb
HE MeHee 3X CIleHapueB Ha
3X pemietka C  pa3HbIM
nokasareiem a: {0,1,2}
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IIpumep IK3aMeHALHOHHOTO OHNJIeTA

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE BIO/IZKETHOE

YUYPEXJIEHWUE BBICIIETO OBPA3OBAHMUSI
®UHAHCOBBIV YHUBEPCUTET
IPU IPABUTEJIbCTBE POCCUMCKOM ®EJEPALIUHA
(PuHAHCOBBIIi YHUBEPCUTET)

KpacHonapckuii pumman Kadenpa «Maremaruka u
nH(POPMATHUKA»

Hucuunimna ®dopma 00yueHus oUHas

«MareMaTH4ecKre MOIEJIU MUKPO- 1 MAKPOIKOHOMUKH

Kypc 4 Cemectp 7

Hamnpasnenune 01.03.02 Ilpuknaanas maremaTika u [Ipodunb «AHanu3 JaHHBIX U

uH(pOopMaTHKa OPUHSTHE PELICHUN B
SKOHOMHMKE U (prHaHCaX»

9K3AMEHAILIMOHHBIN BUJIET Ne

banabl
3aganus JK3aMeHAMOHHOTO OUJieTa
BPC
TeopeTrnyeckue BOOPOCHI:
1| Monaens bapabamm-AnsOepra. Pacnipenenenus creneneit y3inos B moxenn. | 20
2| AnropuT™M  Kjactepu3aluu  (BBISBICHHS cooOmecTB) B cetu label | 20
propagation.
[TpakTudeckoe 3a1anue
3| [locTpoiiTe pacmpeneneHue creneHeu y3noB 3amanHou cetu. [loctpoiite | 20
rpaduk pacrpenencHus y3noB. [locTpoiite rpaduk pacnpeneneHus y3ios,
MO3BOJISIOUINM  OLEHUTh MPHUHAUIKHOCTh CeTH K Oe3MaciuTaOHbIM.
Ycrpanute apTedaxTsl KOHEYHOTO KOJIMYECTBA Y3JIOB B CETH C MOMOIIBIO
BU3yalIM3aluu TpaduKa pPaclpeleieHnus y3JI0B CeTH C TOMOIIBI0 JIOT-
OMHHMHTA
HUTOT'O 60
IToaroroBui: H.T'. IIlesaukoBa

Ha ocHoBe nepeyHst TEOpeTHIECKUX BOPOCOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/IaHUH,

YTBEPKJCHHOTO Ha 3acefanuu Kadeapsl (mpoTokosn No ot 2025r.).
YTBepxaaro:
3aBeayrommii kKadeapoi A.C.Momuan
« » 2025.
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8.IlepeyeHsr OCHOBHOW W JONOJHHMTEJbHOH Y4YeOHOH JMTepaTyphl,
HEe00XO0AUMOIi VIl OCBOCHUS 1M CIMILIMHBI

HopmaTuBHO-IpaBOBbIE AKTbI

1. TI'paxnanckuii Kogexc Poccuiickoit @eaepannu (dactb yerBepras) Ne 30-
®3 ot 18.12.2006 1. (B penakiiuy MOCISAYIOIIMX 3aKOHOB).

2. 3axoH Poccuiickoit deneparun «O rocynapcreHHol TaiiHe» No 5485-1
ot 21.07.1993 1. (B penakiuu nociaeayronmx 3aKOHOB).

3. @enepanbubiii 3akoH Poccuiickoit @eneparmn «O KOMMEPUYECKOM TaitHE»

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

5. @enepanbubiii  3akoH Poccuiickoit ®eneparmu  «O6 uHPOpMAaIUH,
WH(POPMAILIMOHHBIX TEXHOJOTUSAX H O 3amure uHpopMmamum» Ne 149-O3 ot
27.07.2006 r.

OcHoBHas JauTeparypa:

6. [Hupobokora, C. H. IIporpammupoBanue Ha s3bike Python s
nabopaTopHbIX 3aHsATHl : yueOHoe nmocodue / C. H. IllupoGokona, A. A. Kamymnees,
A. B. Cynez. — Hoouepkacck : FOPTTIY, 2020. — 104 ¢. — ObC Jlanp. — URL.:
https://e.lanbook.com/book/180938 (mata oOpamenus: 26.06.2023). — TekcT :
3JIEKTPOHHBIN.

7. Ilemynbko, B.M. S3pIk mporpamMMupoBaHusi BBICOKOTO ypoBHs Python.
@DYHKIUHU, CTPYKTYPbI TaHHBIX, JOTOJIHUTENIbHbIE MOJIyJIH: yueOHoe nmocooue/ B. M.
Menynpko. -  PocroB-nHa-ony: W3nmarensctBo  HOxkHOro  ¢enepaibHOro
yauBepcutera (FO®VY), 2020. - 107 c¢. — 3bBC ZNANIUM.com. - URL:
https://new.znanium.com/catalog/product/1021664,
http://biblioclub.ru/index.php?page=book&id=500060. (mata oOpareHus:
29.06.2023) - TekcT : 3JCKTPOHHBIH.

JlonosHUTeIbHAS JIUTEpPaTypa:

8. Cys3u, P.A. S3wpix mporpammupoBanusi Python: xypc / P. A. Cy3u. —
Mocksa: Untepuer-YHuusepcutetr Mupopmannonnsix Texnonorui, 2021. — 327 c. —
9BC YHuBepcuTeTcKas oubnmoTeka online.—
http://biblioclub.ru/index.php?page=book _red&id=233288&sr=1. (mata obOparieHus:
29.08.2023).— Tekcr : 27eKTPOHHBIH

9. Makkunnu, Y. Python u anamu3 gansaeix / Y. MakkuHIu ; miep. ¢ aHrd.
A.A. Cinuakuna. — MockBa : JMK IIpecc, 2021. — 482 c¢— URL:
https://new.znanium.com/catalog/product/1027796 (nmata ooOparienus: 29.06.2023). —
TeKCT : 2JIEKTPOHHBIN.

10. KnekoBkun, I'. A. I'eomerpuueckas Teopusi rpadoB : yueOHOe mocooue
st By3oB / I'. A. KiekoskuH, JI. I1. Konnosa, B. B. KonnoB. — 2-e¢ 3., ucnp. u
non. — Mocksa : IOpaiit, 2022. — 240 c. — (Beicmee oOpazoBanue). — ObC
IOpaiit. — URL: https://urait.ru/bcode/514847 (mara oOpamenus: 16.08.2022). -
TeKCT: 3JIEKTPOHHBIN.

11. Copouan, C. B. OcHoBbl Teopuu TpadoB : y4eOHO-METOAMYECKOE
nocobue / C. B. Copouan. — Hwxkuuit Horopon : HHI'Y um. H. U. Jlo6aueBckoro,
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http://biblioclub.ru/index.php?page=book&id=500060
http://biblioclub.ru/index.php?page=book_red&id=233288&sr=1
http://biblioclub.ru/index.php?page=book_red&id=233288&sr=1

2023. — 59 c.— Tekcr: anektponnslii / Jlanb : 371€KTpOHHO-OUOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/344828 — Pexum npoctyma: ais
aBTOPH3. IOJIb30BaTEIICH.

9.IlepeyeHb pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHUKAIMOHHOM CeTH
«/HTEepHEeT», HEOOXOAUMBIX VISl OCBOCHHMS JUCHMILIHHbBI

1. Pylru 1.0.9 [DOnektponHsiii pecypc]: caidt. — Pexum nocrtyna:
https://pypi.python.org/pypi/pylru

2. Python Documentation [DmeKTpoHHBIN pecypc]|: callT. — Pexxum moctyma:
http://python.org/doc/

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

4. NetworkX [DnexkTpoHHBIi pecypc]: caiit. — Pexum npocrymna:
http://networkx.github.io/

5. DnekrtponHas  OuOmmoreka  ®dunHaHcoBoro  yHuBepcurera  (Ob)
http://elib.fa.ru/

6. DnexktponHo-0MOMoTeuHas cuctema BOOK.RU http://www.book.ru

7. DNeKTpoHHO-OMONHMOTEeYHasi cucTeMa «YHHUBEPCUTETCKas OuOIMOTEeKa
OHJIAMH» http://biblioclub.ru/

8. DaekTpoHHO-OMOMMOTEeYHas cucteMa Znanium http://www.znanium.com

9. DIeKTpOHHO-OMONMOTeuHass  cucreMa  w3jarenbetBa  «FOPAWT»
https://www.biblio- online.ru/

10. DnexTpoHHO-OUOIMOTEUHAs cucrema W3/1aTeNIbCTBA «JIaHb»
https://e.lanbook.com/ 1

11./IenoBas onnaitH-0mOmuoreka Alpina Digital http:/lib.alpinadigital.ru/

12. Hayunast anekTponHas oubnuoreka eLibrary.ru http://elibrary.ru

13. HammonanpHas 3iekTponHas oubanoreka http://H36.pd/

10.MeToauveckue yKazaHusi sl OOyYAKOIIMXCH 1O  OCBOCHHUIO
AUCUMILTHHBI

CamocTosiTenbHast paboTa CTYIEHTOB IMPOXOAUT ayAUTOPHO U BHEAYAUTOPHO.
Opranu3zaiuu CaMOCTOSITENIbHON pabOThI CIY)KUT KaJICHJApPHO-TEMATUYECKUH TUTaH
M3YYCeHUS TUCHUIUIMHBIL. B 2TOM TulaHe yka3zaHa TeMaTHKa JICKIHH, MPaKTUYECKUX
3aHATUN, BOTIPOCHI U 33IaHUS TSI CAMOCTOSITEIIbHOTO U3YUCHUSI.

[Tpr mOATOTOBKE K JEKIUH 11eJeco00pa3Ho MpeaBapUTEIHHO MO3HAKOMHUTHCS C
ee CcojeprKaHheM IO PEKOMEHIOBAaHHBIM TTOCOOMSIM M BBIACITUTH Hanboyiee TPyAHbBIS
BONIPOCHL. Bo Bpemst JIekIuii cienyeT KOHCTIEKTHPOBATh coaepkanue nekuuu. [locie
3aHATUN CJelyeT NPOBECTH paboTy C KOHCIEKTOM: OTPENaKTUPOBAaTh 3aIHCH,
obopmuth KoHcHEKT. Ilpu odopmieHHN Ieecoo0pa3HO BHIACIATH CIECHHATBLHBIM
oOpa3oM Ha3BaHHMsI TeM M (POPMYIMPOBKH BOIPOCOB, OCHOBHBIE OMNpPEICICHHUS,
(GOpMyJIMPOBKM HOPMATUBHBIX JOKYMEHTOB M MPUMEpPHI PELIEHUS PACCMOTPEHHBIX
3anay. CrenaHHbIe 3aMMCH HYKHO CBEPUTH C YU€OHUKAMU U y4EOHBIMU TTOCOOUSIMU U
B CJIy4ae pacxokI€HUH MPOKOHCYIBTUPOBATHCS C MPETOJaBATEIIEM.
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MeToanuyecKkue yKa3aHus M0 MPOBEICHUI0 NPAKTHYCCKUX 3aHATUI

[To cTpykType NpakTHUECKHE 3aHATUS CIEAyeT pa3leiuTh Ha ydeOHble U
KOHTPOJIBHBIE.

VY4eOHble NPAKTUUECKUE 3aHATUS CTPYKTYPHO COCTOAT M3  CIEAYIOLINX
KOMITOHEHTOB:

1) mnpoBepka HaIW4YWsl BBIMOJHEHHOTO 3aJaHUs CAMOCTOSTEIBHON pabOoThI
Ka)XJI0TO CTYJICHTA,

2) KOJUICKTHBHBIN pa300p KOPPEKTHOCTH BHITIOTHECHUS JJOMAIITHETO 3a/IaHUS;

3) pa30op THMUYHBIX OMUOOK, BOSHUKIIIUX B CAMOCTOSITEIILHON padoTe;

4) pacCMOTpEHHE TEOPETHUYECKUX BOMPOCOB, CBS3aHHBIX C TEKYIIUM
IIPAKTUYECKUM 3aHATHEM; [IpoBeieHre TeCTUPOBaHUS WIIA MIUCBMEHHOIO OITPOCa.

5) pa30op METOMOB BBITOJHEHHS MTPAKTHYECKUX 3aaHUN M PEIICHS 3a/1a4;

6) KOppPEKTHPOBKA 3aJaHuil Uil CAMOCTOSITEIILHOU pabOThI CTY/ICHTOB;

7) wuHTepakTHBHAas (Gopma — [IpakTHKyM MO PEHICHUIO 3a7a4 10 TeMaTHKE
3aHATUSA  TPEACTaBIsgeT CcOOOM  peleHHe CHUCKa  33Jad, ONpPEJEeJICHHBIX
npenogasareiieM. B KaxaoW rpymnmne ecTb «CWIBHBIM) CTYIAEHT, KOTOPBIM MOXKET
BBITIOJHATH (PYHKIIMH KOHCYJIbTAHTA U MOMOLIHUKA IPEIO01aBaTENIO.

KOHTpOJIBHBIE TPAKTUYECKUE 3AHATUS CTPYKTYPHO COCTOST W3 CIEAYOIIHMX
KOMIIOHEHTOB:

1) mnpoBepka HaTUYMS KOHTPOJIBHOM pabOTHI KaXKIOTO CTYICHTA;

2) pa300p TUIMYHBIX OMMUOOK, BO3HUKIIHMX MPHU BBHIOJHECHUH KOHTPOJIEHOM
padoTHI;

3) nmpoBeacHUE ayAUTOPHON KOHTPOJIBHOM paOOTHI.

[Ipy moAaroTroBKe K MPAKTHUECKOMY 3aHATHIO HEOOXOJUMO IMOBTOPHUTH WIIH,
€CIM 3TO TpeOyeTcs, M3y4YUTh COOTBETCTBYIOIIMI TeopeTHueckuil matepuai. Bo
BpeMsl 3aHATHS HYKHO TOYHO 3alUChiBaTh (HOPMYIMPOBKU pelIaeMbIX 3aj]ad,
BONPOCHI, yKa3aHUsl NperojaaBarelss K peleHuto u pasbupaemble pemenus. [locne
3aHATUA HEOOXOIMMO NPOCMOTPETHh 3allMCaHHbIE PEIICEHHS M BOCCTAHOBUTH B
pelieHus X  uMmeromuecs — npobenbl. B cimydae  3aTpyaHEHMET  OTMETHTH
COOTBETCTBYIOILIME 3a/laHusl U OOpaTUTHCS 3a KOHCYJbTAallMeW K MpernojaBaTelto.
[IpakThueckue 3aHATHS NPOXOAST, KAaK IMPaBUIIO, B HHTEPAKTHUBHOW (opme u
[IPENoAAaBaTellb YYUTHIBAET AKTUBHOCTH CTYJIEHTOB, HAIIPABICHHYIO Ha pEIICHUE
MPEAJIOKEHHBIX 3a]1a4, U B TIOMCKE OTBETOB Ha Bompockl. He ciienyer 0osTbes nath
HEBEPHBII OTBET WJIM JIONYCTUTh MHYIO OIIMOKY: MCHPABICHUE U aHAJIU3 OIIUOOK B
pexume OOILIEeHUsI ¢ TpernojiaBaresieM U COKYPCHHUKAMHU B XOJ€ MPAKTHUYECKOTO
3aHATHS CIOCOOCTBYIOT OCBOCHHMIO Y4e€OHOTO Marepuaia ¢ OpeaylnpekIaroT
MOSIBJIEHUE OLIMOOK B JalbHEHIIIEM.

Ha mnpakTudecknx 3aHATHUAX peEANU3yeTcs MEATEIbHOCTHBIM MMOAXOM IS
peleHus NpakTuiYeckux 3agad. CyniHOCTh €ro 3aKj04aeTcss B TOM, YTO B MPOLECCE
y4eOHBIX 3aHATHI CO3JAIOTCS CHELHAIbHBIE YCIOBHUS, B KOTOPBIX OOydaroluiics,
OMHUPAsiCh HAa MPUOOPETEHHBIEC 3HAHMSI, MBICIICHHO U MPAKTUYECKH JEUCTBYET B LEISIX
noucka M OOOCHOBaHUS ONTHMAJbHBIX BapuaHTOB ee pemeHus. Co3zmaercs
npoOsieMHas 3aja4a, CTYJCHTbl 3HAKOMSTCS C 3a/1auel, aHaJIU3UPYIOT €€, BBIACISAIOT
Jexallee B €e OCHOBE NMPOTHBOPEUHE, CO3Jal0T U OOOCHOBBIBAIOT MOJIENIb CBOUX
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BO3MOXXHBIX JICWCTBUH 1O pa3pelieHui0 MpPOOJEMHOW CHUTyalld, MpoOyIOT
pa3peniuTh BO3HUKIIYIO MpoOJeMy Ha OCHOBE MMEIOUIUXCS Y HUX 3HaHWM,
BBICTPAaMBAIOT MOJICNIb CBOUX JICUCTBUI MO €€ PEIICHHUIO.

JlomaimiHue 3afaHusi CJEAyeT BBINOJHATH PETYJISIPHO NPHU TOIATOTOBKE K
NPAKTUYECKUM 3aHATUSIM. B OONBIIMHCTBE CBOEM 3a/laHusl SIBJISIOTCS TUIIOBBIMU, U
oOpaslibl UX pEelIeHUsl COAEpPkKATCs B PEKOMEHJOBAHHBIX MOCOOUAX, B MaTepuaiax
JIEKIMHA ¥ PAKTUYECKUX 3aHATHI. Ecnu To win uHOe 3a1aHue BbI3BAJIO 3aTPyAHEHHUE
HEOOXO0AMMO OOpaTUTBhCS K TPEMOAABATENI0 Ha KOHCYNbTAIMM WU OJMKaiiem
MPAKTUUYECKOM 3aHATHH. PerynspHOCTb B BBINOJHEHHM JAOMAIIHUX 3aJaHUldl —
BaXHBIA (PAKTOP OCBOCHHUS ITUCHUILIUHEI. J{axe HeOonbIlIne OTKIOHEHHS OT rpaduka
MOTYT CIIPOBOLIMPOBATh CEPHE3HOE OTCTABAHME U B JAAJTbHEHIIEM — PUCK MOTYUCHHS
HEYJIOBJICTBOPUTEIHHBIX OLICHOK B XOJ€ TEKYIIEH M MPOMEKYTOYHOU aTTECTAIIHH.
JIns  BBIIONHEHWS JOOMAIHUAX 3aJaHUM CIEAYeT BECTU IepcoHanpHyl0o b B
obmaunom cepsuce https://edu.lcfresh.com. KonTposib 3a BBINOJHEHHUEM JOMAIIHUX
3aJaHUl  OCYIIECTBIIIETCS B XOJE€ MPAKTUUYECKUX 3aHATHM U BBHIOOPOYHOIO
cobece10BaHus.

11.Ilepeyenr WHMOPMANUOHHBLIX TEXHOJOTHH, HCIOJb3YyeMbIX MPH
OCYIIeCTBJICHMH 00pa30BaTeIbHOI0 IMpoHecca MO0 [IWCHUIIMHE, BKJIIOYas
nepeyeHb HeO0XOAUMOI0 NPOrPAaMMHOIO odecnedyeHHss M HHPOPMANMOHHBIX
CIIPABOYHBIX CUCTEM

11.1 KoMIJIeKT JTMIEH3HOHHOT0 MPOrPAMMHOI0 00ecrneYeHus:
1. OC Astra Linux,
2. LibreOffice

3. Antuupyc Kaspersky

11.2. CoBpeMeHHBbIE npodeccuoHasbHble  0a3bl  JAHHBIX H
uHGpOPMALIMOHHBbIE CTIPABOYHBbIE CUCTEMbI

1. HudopmaunonHo-obpazoBarenbhblii noptan Gunynusepcurera. http:

/lportal. ufrf.ru

2. DOnextpoHHas 3HIMKIONeaus http://ru.wikipedia.or.q/wiki/Wiki

3. Cucrema xomriuiekcHOro packpeitus — uHpopmanmu «CKPUH»

http://www.skrin.ru/

4. DnexTpoHHO-OMOMMoTeuHas cucrema BOOK.RU http://www.book.ru

5. DNeKTpOHHO-OMOMMOTEUHAsT CHUCTeMa «YHUBEPCUTETCKass OuOnImoTeka
OHJIAMH» http://biblioclub.ru/

6. DieKkTpoHHO-OMOIMOTEUHAs cHCTeMa Znanium
http://www.znanium.com.

7. DOnexTpoHHO-OMOMMOTEeuHas cuctema «Jlanby http://e.lanbook.com.

8. DrexkTpoHHO-OMOIKOTEUHas crcTeMa «FHOpait» www.biblio-online.ru.

9. OBC «EnuHoe oOKHO JocTynma K oOpa3oBaTelbHBIM  pecypcam»
http://window.edu.ru.
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11.3 CepruduuupoBaHHble NPOrPpaMMHBbIE M AaNNApaTHbIe CpPeaCcTBA
3alUTHI HH(POPMALIHHU

He nmpexycMoTpensl

12.0nucanne MaTepHaJbHO-TEXHHMYECKON 0a3bl, HeOOXOAMMOM IS
OCYLIEeCTBJICHHSI 00Pa30BaTEJIbLHOI0 MPOLECCa 10 AUCHMILIMHE

JIst OCBOGHUSI UCHUTUIMHBI BO3MOYKHO HCIIOJIB30BAHUE BBIUYMCITUTEIHHBIX
CPEICTB — KOMIBIOTEp, cMapTHOH WM IJIAHIIET, B KAaueCTBE JOMOJHUTEIbHBIX
WHCTPYMEHTOB OpTaHU3aI[MU U OCYIIECTBICHUS 00pa30BaTEILHOTO MpoIiecca.

MartepuanbHo-Texuuueckas 6aza  KpacHomapckoro ¢unuana OUHAHCOBOTO
YHUBEPCUTETAa COOTBETCTBYET JICUCTBYIOIIMM MPOTUBOIOXKAPHBIM TpPAaBWIAM H
HOpMaM, oOecleunBaeT MPOBEJCHHE BCEX  BHUAOB  JUCHUIUIMHAPHOW |
MEXIUCIUTUTMHAPHON MOJTOTOBKH, MPAKTUYECKOW M HAyYHO- HCCIE0BATEIIbCKOM
paboT oOyJaronmxcs, NPeyCMOTPEHHBIX YUEOHBIM ILIAHOM.

OO0pazoBaTeNbHBIN TMPOIIECC 00ECIEYNBACTCS CIEIUATBLHBIMU TTOMEIICHUSIMH,
KOTOpbIE MPEJCTABISIOT COO0N ayAUTOPUU Uil MPOBECHUS 3aHATUM JIEKIIMOHHOTO
THUTIA, 3aHATHA CEMHWHAPCKOTO THUIIA, JJAOOPATOPHBIX PabOT, BBIMOTHEHHUS KYpPCOBBIX
paboT, TPYNMOBBIX W WHIWBHAYAIbHBIX KOHCYJbTAIMA, TEKYIIETO KOHTPOJS W
MIPOMEXYTOUHOM aTTeCTallMi, TOMEIIEHHUS Il CAMOCTOSITETFHOM pabOThI CTYJCHTOB
U TOMEIICHUS NJs XPaHeHHA W TPO(UIAKTUYECKOTO OOCIYXHBaHHS y4eOHOTO
000pynoBaHus.

CrienuanbHbIE TTIOMEIIEHUST YKOMIUIEKTOBAHBI CIICUATH3UPOBAHHON MeOeIhIo
U TEXHUYECKUMHU CpEeACTBaMU OOYy4YeHUs, OOECIeUMBAIONIMMHU TIPEICTABICHUE
yaeOHOM uHbopMaIu O0IBIION ayTUTOPHUH, TEMOHCTPAIIMOHHBIM 000PY/TI0BAHUEM.

[Tomemnenust ayig  CaMOCTOSITENIbHOW PaOOThI  OOYYAIOIIUXCS  OCHAIICHBI
KOMITBIOTEPHOW TEXHHKOHM, oOecneunBaromed Joctyn K cetd HHTepHeT u
AJIEKTPOHHON WH(MOPMaIIMOHHO-00pa3oBarensHoi cpene KpacHomapckoro dunmana
PUHAHCOBOTO YHUBEPCUTETA.

[Ipn wusydeHun meopemuueckoco matepuaia HEOOXOIUMO OMNHUPATHCS Ha
pabouyro mporpaMMy IUCHUTUIHHBI U TUTEPATypPy U3 OCHOBHOTO CITUCKA.

Kpome »sroro marepmana HeoOXOAMMO aKTUBHO paborath ¢ HMHTepHer-
HMCTOYHMKAMU W TIOCOOMSIMHU APYTHX aBTOPOB, NMOMOTAIOIIMMH YCBOUTH MaTepHall
OTJIENBHBIX PA3/IEIIOB IPOTPAMMBI.
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