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1 HammMeHoBaHue TUCIHUIIIMHBI

Jucuunnmza b1.B.02.03 «TexHoa0rus CloXHbIX CETEH B SJKOHOMHKE)

2 IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB OCBOCHHMSI 00pa30BaTebHOM
NPOrpaMMbl ¢ yKa3aHHeM HHIMKATOPOB HX JOCTHKCHUSI M INIAHMPYEMBbIX
pe3yabTaToOB 00y4eHHS 110 TUCHMILIUHE

Huciuminaa «TeXHONIOruu CIO0XKHBIX CETel B 3KOHOMHUKE» 00€ecleynBaeT
UHCTpyMeHTapuil popMupoBanus ciaeayommx komnerenuuii: 1TIKI1-4, TIKII-6.

Pe3yabTaThl 00yuyeHus (3HAHUS

HaumeHoBaHnu ..
Kon o NuaukaTopbl 10CTHAKEHUS U YMEHH$), COOTHECEHHBIE C
KOMIIeTeHIIHU U KOMIIEeTeHIIM U HHANKATOPAMM 10CTUKEHUSI
KOMIIeTeHIIHU U N
KOMIIeTeHIHii
IIKII-4 CriocoOGHOCTE 1. BeiOupaer 3HaThL. OCHOBHBIE MTOAXOIBI K
MIPUMEHSATH MaTeMaTHYeCKUI anmapaT B | PEUICHUIO MPUKIAIHBIX 33134
MaTeMaTH4eCK | 3aBHUCHUMOCTH OT CHEIU(UKH | METOJaMHU TEOPUHU CIOKHBIX
WU amnmapar penaeMoi NpUKIIaTHON ceren
npu 3a/1a4M ¥ JOCTYITHBIX YMeTh: WICHTHPHUITUPOBATH
paszpaboTke JTAHHBIX. MPUKIIAHBIE 3a7a9d TEOPHUH
BBIYHCIUTENbH CJIOHBIX CE€TeH, UCII0Ib30BaTh
BIX METO/Ibl U UHCTPYMEHTHI TEOPUH
aJITOPUTMOB CJIOKHBIX CETEH
JUISL pEIICHUST 2. ITpumeHsieT akTyaabHbIE 3HATh: aKTyaJbHBIE AITOPUTMBI
3a/1a4 B UHCTPYMEHTAJIbHBIC JUIS pEeIIeHUs 3a]1a4 aHaIu3a
obnactu CpEeICTBA JJIsl pEeUICHUS CETEBBIX CTPYKTYp 170:¢
SKOHOMHKH U 3a/1a4 B 00JIaCTH SKOHOMUKU | HPEUMYILECTBA U HEJAOCTaTKH,
¢uHaHCOB U (UHAHCOB. - OCHOBHBIE MPUIIOKEHHUS [T

MO/IeJIel TEOPUH CIIOKHBIX CETEH,
YMeTh: nenath paliMoHaIbHBIN
BBIOOp Hanboee A3 (HEKTUBHBIX
JITOPUTMOB aHAJIM3a CETEBBIX
CTPYKTYp AJISl pEeLIeHUs 3a7a4 B
00J1aCTH SKOHOMUKH U (PHAHCOB




3. Onpenensiet ycnoBus
IMPUMCHCHUS PA3JIMIHBIX
MOJIENIEN U UX
MHTEPIIPETALUN, B TOM
YHUCJIC BBISIBJICHUA CUTyalluUN
nepeoOydeHust MOJIETU TIPH
pa3zpaboTke
BBIYUCIINTCIBHBIX
AJITOPUTMOB IJId PpCIICHHA
3a/1a4 B 00JIaCTH SKOHOMUKH
U (UHAHCOB

3HATH. COBPEMEHHBIE METO/IbI U
WHCTPYMEHTBI

MalIMHHOT
0 oO0yueHus [Uisi  CO3JaHMS,
00y4eHHUs] W OLIEHKH KauecTBa
MPHUKIATHBIX MOJIEJICH CETEeBBIX

CTPYKTYP.
YMerh: HCTIOJIB30BaTh
COBPEMCHHBIC METO/TBI "
UHCTPYMEHTBI

MaIIMHHOTO
00yueHus TUTSt CO3JIaHuA,

00y4eHHUs] W OIIEHKH KauecTBa
NPUKIIAJHBIX MOJEIEH CEeTeBBhIX
CTPYKTYp TIpH pEeIICHUH 33134 B
00J1aCTH SKOHOMUKH U (pUHAHCOB

IKII-6

Croco6HOCTH
CTaBUTHh U
penrathb
OIITUMHU3AIINOH
HBIC 3a1a4YU B
Pa3IMYHBIX
chepax
SKOHOMUKH H
(vHaHCOB

1. JlemoHCTpHUpYET 3HAHKE
APXUTEKTYP COBPEMEHHBIX
WHCTPYMEHTATBHBIX CPEJICTB
peanuzanuu
OTNITHMH3AIMOHHBIX 337124 B
pasnIuuHBIX chepax
SKOHOMHUKH M ()HHAHCOB.

3HAaTB: METOIBI penIeHUs
ONITUMU3AIMOHHBIE 33/1a4l Ha
OCHOBE TEOPHUH CIIOKHBIX CETEH.
YMeTh: pemarb
ONITUMU3AIMOHHBIE 33/1a4l Ha
OCHOBE CJIOXKHBIX CETEeH

2. Bnageer npakTUYeCKUM
HaBBIKOM pEIICHUS
ONTUMHU3ALMOHHBIX 3aa4.

3HATh: OCHOBHBIE TIOAXO/IBI K
PELICHUIO TPUKIIAJHBIX 33/1a9 B
chepe >KOHOMUKH U (PHHAHCOB C
UCTIOJIb30BAHUEM METOI0JIOTHH
TEOPUH CIOXKHBIX CeTeH

YMerTh: pemarb MpakTUKO-
OpUEHTHUPOBaHHbIC 33/1a4H B
chepe IKOHOMUKH B (PUHAHCOB C
UCTIOJIb30BAHUEM METO/IOB
TEOPUH CIIOKHBIX CeTeH

3. Onpenensier ycnoBus
IPUMEHEHUS
ONTHUMM3ALIMOHHEIE 3a1aUH B
pasIu4HBIX chepax
SKOHOMHUKH ¥ ()UHAHCOB.

3HaTh: cI0cOObI pereHus
ONTUMU3ALMOHHBIX 33]a4 Ha
OCHOBE IIPUMEHEHUS] METOJI0B
TEOPHUH CIIOKHBIX CETEH.

YMers! pewiars
ONTUMU3ALIMOHHBIE 33/1a4U B
pa3INYHbIX chepax FIKOHOMUKHU U
($rHaHCOB

3.MecTO IMCHUIUINHBI B CTPYKTYpe 00pa3oBaTe/IbHbIX POrpaMm

JucuumnnHa «Teopursi CIIOXKHBIX CETEH B SKOHOMHMKE» OTHOCUTCS K Monayiito
npopuisi «AHaIU3 JAaHHBIX U MPUHITHE PEIICHUH B 3KOHOMUKE M (PUHAHCAX»,
Hamnpasyienue noarotosku 01.03.02 «IIpuknagHas MaremaTuka u HUHGOPMATUKAY.




4.00beM TUCHUILIMHBI B 32aYe€THBIX ¢IHHULIAX U B AKAJIeMHYECKHX Yacax ¢
Bbl/IeJICHHEM O0beMa ayAUTOPHON (JIEKIHUHM, CEMHMHAPbI) M CAMOCTOATEIbHOM

PadoThI 00yYaOLIUXCH
Ounas gopma oOydeHUs

Yacer:
Bua yueOHo#i paGoThl CeMecT
Bcero
p7
OO6mast TpyA0€MKOCTh AUCIIUTUTHHBI 144 144
KonTakTHas paborta - AyJUTOPHBIEC 3aHATHS 68 68
Jlexmun 34 34
CeMuHapckue 3aHATUS 34 34
B T. 4. 3aHATHUS B UHTEPAKTUBHBIX (hopMax
CamocTrosTenpHas paboTa 40 40
KonTpons 36 36
Bua npomexyToyHOM arTecTanuu DK3amMeH DK3aMeH
OuHo-3a0uHas popMa oOyueHus
Yacer:
Bua yueOHO# padboThI CemecT
Bcero
p7
OO6m1ast TpPyA0€MKOCTh JUCIUTLTHHBI 144 144
KonTtakTHas paboTta - AyTuTOpHBIC 3aHATHS 24 24
Jlexun 8 8
CeMuHapckue 3aHATUS 16 16
B T. 4. 3aHATUS B UHTEPAKTUBHBIX (hopMax
CamocrostenpHas pabora 84 84
KonTtposb 36 36
Bua npomexyTouHoO arTecTanuu DK3aMeH DK3ameH

5.Conep:xxanue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jesiaMm)
JUCHMILUIMHBI € YKa3aHMeM HX 00beMOB (B aKaJeMHMYeCKMX 4acax) M BH/IOB

yueOHBbIX 3aHATHIl
5.1 CoaepkaHue TUCHMIIMHBI

Tema 1. ba3oBble NMOHATHS TEOPUHU CJOKHBIX CeTell M BBeJAeHHE B
oudsmorexry NetworkX

BBenenue B npeaMeTHYIO 00JIaCTh TEOPUM  CIIOKHBIX CETel: OOBEKT
MCCIIEIOBAHUSI, UICTOPUS BO3HUKHOBEHUS, MPUKIIAJIHbIE 00JIACTH U OCHOBHBIC 3a/1a4H
teopur. CooTHECEHUs MOHATHI Teopuu rpad)oB U TEOPUU CIOKHBIX CeTeil, 0a30BbIe

MOHATHUSL TEOPUH CIIOKHBIX CETEM.
TexHomornveckuii cTek padoThl C CETEBBIMU MOJAEIISIMU, TOCTPOCHHBIN Ha 0a3e
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a3pIka mporpammupoBanus Python u Oubnamorekn NetworkX. OOuiue nosnoxeHus o
A3BIKE MpOorpaMMupoBaHus Python M 3HAKOMCTBO € MCHONB3yeMBIM MPOrPAMMHBIM
MHCTpYMEHTapueM (BepcHueil fA3bplka mnporpamMmmupoBaHusi Python, nuctpuOyruBom
Anaconda). WUntepaktuBHas oOosiouka Jupyther notebook: mpuHuunBl paboThl U
MpPUMEHEHHUE ISl PEeIIeHUs 3a]]a4 aHaIn3a CeTeil.

3nakomcTBO ¢ OmOnmmorekoit NetworkX. bazomwie omepammu B NetworkX:
CO3/IaHHE CETH, ONEPUPOBAHHUE C y3JIaMU W CBSI3IMH, 0a30Basi BU3yaH3aIusl CETEil.
00630p cTpykTypbl 6ubHoTeku NetworkX.

Tema 2. bazoBble MeTPpUMKHM M CBOMCTBa ceTeil 1 Moaeau (popMupoBaHus
cJIyYaillHbIX ceTel

JlokasibHBIE W HHTETPAJIBHBIE CBOMCTBA B CETAX, METPUKU CETEU: MYTh
(kpaTyaliuii MyTh), CBSI3HOCTH CETH, CBSI3HBIE KOMIIOHEHTBI CETH, CPEIHSs IJIUHA
OyTH B CETH, JUAMETP CeTH; KO3(P(GUIMEHT KIacTepu3aluu i y3/1a U CpeIHUun
K03 (HUIIMEHT KJIaCTepU3alMM B CETH; CTETICHH Y3JI0B CETH, GYHKIUS pacipeieICHus
CTEIIEHEN Y3JIOB CETH.

Mogenun (opmupoBanusi ciaydaHbIX cereit: moaenb JDpaéma-Pensn (Erdos-
Renyi) u poactBennbie Mozaenu. PacnpeneneHus creneHed y3iaoB IS CIyYalHBIX
cereii. Pa3oBbI MEPEXOJ IPU BO3ZHUKHOBEHUM CBS3aHHOW KOMIIOHEHTHI CETH.
HuameTp u KodQPUIIMEHT KIacTepu3aliu i CydyailHbIX ceTeH.

Tema 3. Moaean pocra ceteit

Mogenun pocta cereii: monenb bapabamu-AnsOepra (Barabasi-Albert) wu
MOJIeNIb  COyyallHOTO pocta cetu. Pacnpenenenus creneHedl  y3/loB IS
paccMaTpuBaeMBbIX Mojieliel, 0e3mMacITadHbIe CeTH, COJIep KaTebHAsl HHTEPIIpETaIUs
XBOCTa PaCIpeACICHUS CTEIICHEN Y3JI0B. Y HUBEPCAIIbHOCTh MOJEIIEH pOCTa CeTeH IS
OOJIBIIIOTO KJIacca IMIUPUICCKHA HAOIIOTaeMbIX CIIOKHBIX CETEH.

AcCCOpTaTUBHOCTD, KOG (PUIIMEHT  acCOPTAaTUBHOCTH, BU3Yau3aIIMs
ACCOPTAaTUBHOCTH Ha JaMarpaMMmax, acCOPTaTUBHOCTh B PACCMOTPEHHBIX MOJEISX
pocTa cereil.

Tema 4. Mojaejn TeCHOro MUpa M CaMOINOA00HbIE CETH

Cetn B BHUAE pEryJsipHbIX pEIIETOK. Pa3MepHOCTp W Apyrue mMapaMeTpbl
pemeTok. CBOICTBA pELIETOK.

deHOMEH «TecHOro MHpa» u Mmoneib Barrca-Crtporarma (Watts- Strogats).
[lepexox oT perymnspHoro rpada K cirydyailHOMY: JUHAMUKA U3MEHEHUS KIACTEPHOTO
kodbdummentTa u cpemHei anuHBI TyTH. [IpoOirema MOCTpOEHUS KpUTEpHs
MPUHAJJIEKHOCTH CETU K CETSAM «TE€CHOTO MHpa». AJTOPUTM JIATTUCU3ALMK U €ro
aJanTarm.

Camono100HbIE (ppakranbHbIe) CeTH. AJTOpUTMBI MTOCTPOCHHUS
camonofo0OHbIX cerel. DpakTanbHas pa3MepHOCTh U (PpakTanbHas Pa3MEPHOCThH B
ceTsX. ACCOPTATUBHOCTb B CAMOMNOIO0HBIX CETSIX.

Tema 5. Pa0dora ¢ 1aHHBbIMH 0 ceTAX U rpagoBbie 0a3bI JaHHBIX
Nctounnku naHHbIX 0 ceTsax. [IpoOmemsbl nCKakeHUss HHPOpMaALUK MpU cOope
7



JaHHBIX O OonpmmXx ceTaXx. OOMEH JaHHBIMH O CETAX C MOMOIIBIO MOMYJSIPHBIX
¢dpopmaroB ¢aiinos. Bosmoxxknoctu unrerpanuu NetowrkX ¢ HiHCTpymMeHTaMu aHain3a
rpadoB Ha npumepe uHTerpanuu ¢ nakerom Gephi.

Mogens nanasix property graph. I'padoBbie 6a3pl gaHHBIX: 0030p pEILICHUN,
SI3BIKM 3aIPOCOB U UHTEp(Peich At paboTsl ¢ ceTsiMu. CUIIbHBIE CTOPOHBI TPagOBBIX
0a3 naHHBIX M UX obOiacTu npuMmeHeHus. Beaenuwe B pabotTy c rpadoBoil 6a3oi
JTaHHBIX neo4]j u s3pIkoM 3arpocoB Cypher.

Tema 6. MeTpHKH HEHTPAJIBLHOCTH B CETAX

[loHATHE TEHTPATHLHOCTU Y3JIOB B ceTH. MojenbHble Tpadbl UIi CPaBHEHHS
pa3IMYHBIX METPUK HeHTpalbHOCTU. [{eHTpansHocTh 1o crenenu (degree centrality),
LHEHTpalbHOCT, MO  Omm3octu  (closeness  centrality), UEHTpaJbHOCTH IO
nocpennuuecTBy (betweenness centrality), IeHTPaIbHOCTh IO COOCTBEHHOMY BEKTOPY
(eigenvector centrality).

Anroputm PageRank. Croxactuueckne marpunbl. Teopema dpobGeHHMyca-
[leppona. HaxoxneHrne coOCTBEHHOTO BEKTOPa U UTEPAIIMOHHBIN MOAXO0I. AJTOPUTM
HITS, BrIsiBncHHME Xa00B.

Tema 7. CoobmecTBa B ceTsix

[Tonsitue cereBbix coolmiecTB (network communities). [I10THOCTE CBsizelt B
cetu. Paznenenue cetu Ha yactu (graph partitioning), pa3zpessl B rpade, MUHUMAJIbHBIC
paspessl B rpade. Kimacrepuzanus 1 KoppesisiiiiOHHas MaTpUIa.

CrerneHb mnocpenHuyecTBa cBs3ed, amroput™ [upBana-Heiomana (Girvin-
Newman). CrieKTpajabHbI€ METO/BI.

Mepa Moaynapaoctu. Anroputm JloyBaiiHa.

Tema 8. Busyanuszauusa cerei

[Ipobnema Bu3yanuzanuu cereil. Kpurepun 3GeKTHBHOCTH BU3YyaTH3aIUU.
BrIpa3zuTenbHble BO3MOXKHOCTH P BU3yalu3allii, THTEPAKTUBHAS BU3yaJIN3allHsl U
BU3yanm3aius (¢parMeHToB ceTu. IloTpeOHOCTM B BU3yalu3alud aTpuOyTOB
AJIEMEHTOB CETH.

Paznuunbie pazMelieHus y3Ja0B MpU BU3YyaIM3alUU: CIy4yalHOE pa3MeElICHUE,
KPYTrOBO€ pa3MeNIeHNe U ero MoIu(UKaAIMY, paIuaibHOE pa3MEIICHIE, pa3MEIlICHHE,
ONpENICICHHOE TPUBSA3KOM Y3JI0B K METPUYECKOMY HpocTpaHcTBy. CHIIOBBIE
pasmemenus: anroput™ @proxrepmana-Peitnronsaa, anroput™m Kamana-Kasaw,
amroput™m  GraphOpt. CnexTpaibHble pas3MemnieHus. MaTpudHas BH3yalnd3aIiusl.
[Tonxonp! k Bu3yanu3aruu 6onsimux rpados. Anroputm LGL (Large Graph Layout).

NHCTpyMEHTBI BU3YyalIU3alluu CETEM.

Tema 9. IIpoueccsl B ceTsix: nu¢¢y3usi 1 MOPOroBbie MoJaeU

Crnydaiinoe OmyknaHue B ceTsax. [Ipormecchl B ceTsx: OTKa3bl U HAJEKHOCTD,
SMUAEMHUU U CIyXH. AHaIn3 HaAeKHOCTU cereil. Moaemu snuaemuid: SI, SIS, SIR.
Mogenu pacupoctpaHeHust THPEKIUH.

[ToporoBeie MOAENM KOJUIEKTUBHOTO AeiCTBUsA. KackalHbIE SIBICHUS B CETSAX.



5.2 YuyeOHO-TeMaTHYeCKHIi IJIaH
o4yHas gopma o0yueHus

TpynoémkocTh B yacax

AynuTopHasi pa6oTa | canp
Ne HaumeHoBaHue TemM 0cT
) 06 Cemmuap | @®opMBbI TEKyIETr0
n (pasnenos) Bcer 1 BI, ek KOHTPOJISA
., eKIl
II HCHHUITIJIMHBI 0 ODAKTHY ycrneBaeMoCTu
e BT. | uH Ie)cmle Han
q.: pa6
3aHATHA | oo
bazoBeie noHsATHS N
TEOPHUH CETEU U YCTHEIH onpoc,
1. p 12 8 4 4 4 | mpoBepKa IMPaKTHYECKUX
BBEJICHUE B OMOIHNOTEKY sananmii
NetworkX
ba3oBble MmeTpUKHM U .
N N YcrHbIi onpoc,
CBOWCTBa ceTeil 1
2. 12 8 4 4 4 | mpoBepKa IPaKTHYECKUX
Mozenu GopMUPOBAHUS .
. . 3aJITaHuH’
CITy9aliHBIX CceTei
VYeTHbI onpoc,
3. Monenu pocrta ceteit 12 8 4 4 4 | mpoBepKa IPaKTHYECKUX
3a/IaHAN
YcTHBI onpoc,
Mojenu TecHOro Mupa
4. 12 8 4 4 4 | mpoBepKa IPaKTHYECKUX
U CaMOIIOI00HBIE CETH N
3aJlaHuM
Pabota ¢ gaHHBIMHA O YcTHbli onpoc,
5. | cersx u rpadoBbic Oa3bI 12 8 4 4 4 | mpoBepka MPaKTUYECKHUX
TAHHBIX 3aJaHud
YcTHBIN onpoc
Metpuku poc,
6. 12 8 4 4 4 | mpoBepKa IPaKTHYECKUX
LEHTPAIBLHOCTHU B CETSIX .
3aJlaHui
VYcrHbli onpoc,
7. Coo0miecTBa B CETAX 12 8 4 4 4 MIPOBEPKA MPAKTUUECKUX
3aJaHud
YcTHBI onpoc,
8. Busyanuszanus cereit 12 6 3 3 6 | mpoBepka MpaKTHYECKHX
3aJaHui
[Ipoueccel B ceTsx: YcTHBI onpoc,
9. | muddysus u noporoseie | 12 6 3 3 6 | mpoBepka MPaKTUYECKUX
MOJEHN 3aJaHui
Kontpons 36 36
B nexoM mo aucruiimHe 144 68 34 34 76 KonTpomnbnas pabora
Uroro B % 100 48 24 24 52




04HO-3204Has ¢popma o0yUeHHUs

TpynoémkocTh B yacax

AynuTopHasi padora

Cam
Ne | HamMeHoBaHHMe TeM 06 Cemunap | ocTo @ opMBbI TEKYIETO
n/ (pa3nesoB) Bceer bl, ATeJl KOHTPOJIS
1 JUCHUININHBI 0 m., | Jlex npaKTuye | bHasi ycneBaeMoCTH
BT. | I[UH
w: CKHe pado
3aHATHSA Ta
bazoBbie nousaTHs
TEOPHUH CETEU U YeTHbIM onpoc,
1. BBEJICHUE B 12 3 1 2 9 MpOBEpPKa
O6ubIMoTEKY MPAKTUYECKUX 3a1aHUN
NetworkX
ba3oBbie MmeTpUKHN U
CBOICTBa ceTeil 1 YcrHbIil onpoc,
2. MO/IETH 12 3 1 2 9 MpOBEPKa
(hopMHupOBaHUS MPAKTHYCCKUX 3aTaHUN
CIIy4alHbIX CETEU
VYeTHbI onpoc,
3. | Mogenu pocra cetei 12 3 1 2 9 poBepKa
MPAKTUYECKUX 3aJaHUI
YcTHbli onpoc,
4 Mojenu TecHOro Mupa 12 3 1 2 9 1poBepKa
U CaMOIIOT00HBIE CETH "
MPAKTUYECKUX 3aJaHuN
Pabota ¢ gaHHBIMHA O YcTHbli onpoc,
5. ceTsx u rpadoBbIe 12 3 1 2 9 MpOBEPKa
0a3bl JaHHBIX MPAKTUYECKUX 3aJaHu
Metpuku YcrHbli onpoc,
6. LIEHTPAJIHHOCTH B 12 3 1 2 9 MIpOBEPKa
CeTsIX MPAKTUYECKUX 3aJaHu
YcrHbli onpoc,
7. | CooOrmiecTBa B ceTsAx 12 3 1 2 9 MIPOBEPKa
MPAKTHUYECKUX 3aJaHUN
YcTHBIH onpoc,
8. | Busyanuzauus cereit 12 2 1 1 10 MPOBEPKa
MPAKTHUYECKUX 3aJaHuN
[Ipoueccel B ceTax: YcTHBI onpoc,
9. muddy3us u 12 1 1 11 MIPOBEPKa
MIOPOTOBBIE MOJETHU MPAKTHYECKUX 3aaHUN
Kontpons 36 36
B nienom mo guciuInimHe 144 24 8 16 120 KonTpomnbHas pabora
Hroro B % 100 | 16 5 11 84
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5.3 ConepskaHue CeMMHAPOB, IPAKTHYECCKHUX 3aAHATHI

IlepeyeHnb BONPOCOB A5l 00CYKAeHUS

HaunmenoBanme HA CEMUHAPCKMUX, MPAKTUYECKHX
TeMbl (pa3aeJia) 3aHATHAX, peKOMEeH/lyeMble HCTOYHUKHN | PopMbI NpoBeAeHUs 3aHATHI
AUCHMILIUHBI u3 pa3aesioB 8, 9 (ykasbiBaercsi pa3jesa u
MOPSAAKOBbII HOMEpP HCTOYHHMKA)
Tema 1. ba3zoBbie | 3HakOoMCTBO ¢ 0a30BBIMH MOHATUSAMHU | WHIMBUAyalbHOE BBIMOJIHEHHE
MOHSTHUSA TEOPUU | TEOpPUHU CJIOKHBIX CeTei | 3aJaHWii, TPYNIIOBOW pa3dop
CIIOXKHBIX ceTel U | MH(OPMALMOHHBIMU TEXHOJIOTHSIMH | PE3YJbTaTOB BBITIOJTHEHUS
BBEJICHUE B | aHaiM3a CIOXKHBIX CeTel 3amanuii  (33% BpemMeHM Ha
o6ubnnoTeKy Bxonnoit KOHTPOIIb. W3yueHnne | MHTEpaKTUBHbBIE TEXHOJOTUH)
NetworkX TEXHOJIOTUIECKOTO CTeKa aHaIM3a
CJIIOKHBIX CEeTed, MOCTPOEHHOTrO Ha 0ase
si3pIka  mporpammupoBanus Python wu
o6ubnuoreke NetworkX.
Pexomenyembie uctounukw: 1. 8 [6-11], 9
[1-4]
Tema 2 bBasoBble | JlokanbHble M HMHTErpasibHble CBOMCTBA B | MHIMBHIyallbHOE BBIIIOJIHEHHE
METPUKHA U CBOWCTBA | CETHX, METPHUKHU ceTe, MOJENIM | 3aJlaHui, TPYIIOBOU pazdop
cereit u Mozaenu | (GopMHpOBaHMS CIydallHBIX CETEH, aHaldu3 | pe3ylbTaToB BBITIOJTHEHUS
hopmupoBaHUs pacrpeneneHus CTENeHen y3i0B. 3amanuii  (33% BpemeHu Ha

CIIy4alHBIX CEeTeU

Pemienne 3amau mo reHepamuu cete 1o
monenn Opnaéma-Penpn (Erdos-Renyi) u
POJICTBEHHBIM MOJEIISIM.

Pemienue 3aga4 Ha MoJTydeHUE IJI CETEH:
KpaT4ailllero ImyTH, TIOMCKa CBSI3HBIX
KOMIIOHEHT CETH, CpEJHEH [UIMHBI MyTH B
ceTu, JeMerpa cetd; KodddumueHTa
KJIACTEpPU3ALIUHU VIS Y3JIOB U CETH.

Pexomeniyembie HCTOYHHKH: 11. 8 [6-11], 9
[1-4]

WHTEPAKTUBHBIE TEXHOJIOTUHN)

Tema 3
pocrta cereit

Mopaenu

Mogenu pocTta ceTei, colepKareiabHas
UHTEpIpETAalus XBOCTAa paclpeaeIcHUs
CTETICHEH Y3JIOB ISl 3TUX MOJICIICH.
ACCOPTaTHBHOCT®, koahpumeHT
aCCOPTATUBHOCTH.

Pemienne 3amay moOCTpoeHUs ceTed 1O
mozenssMm bapabamm-Ans6epra (Barabasi-
Albert) 1 MoJzienb cilyyaifHOTO pocTa CETH.
[TocTpoenne pacmpeneneHus cTeneHein
Y3JIOB ISl THX MOJIENeH U MOUCK Xa0oB B
ceTH

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

WuauBuayaibHOE BBITOJIHEHHE
3aJlaHui, TPYIIOBOM Pa3zdoop
pe3yabTaToOB BBITIOJTHEHUS
3aganuii  (33% BpemeHu Ha
WHTEPAKTUBHBIE TEXHOJIOTHH)
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Tema 4 Mogenu
TECHOr0O  MHpa W
CaMOIIOJ00OHbBIE CETH

Ceru B BUJE PETYISIPHBIX PEUIETOK M UX
napameTpsl. DEHOMEH «TECHOTO MHUpPa» U
MOJENu ceTell «TecHoro mupay. Ilpodiaema
MIOCTPOCHUSI KPUTEPHsSl NPUHAIEKHOCTH
CETH K CETAM

«TECHOTO MUpa».
(ppakranbHbIe) CceTH W
pPa3MEpHOCTb CETEM.
Pemenue 3amau nocTpoeHus ceTeil B BUIE
perynspHsIx pemietok. Ilocrpoenue cereii ¢
noMmouiplo  Mojenu  Barrca-Crporartna
(Watts-Strogats).

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

Camomno1o0HBIC
dpakranpHas

I/IHIII/IBI/II[yaJIBHOG BBIIIOJIHCHUC
3ajaHuii, TPYNIOBOW pazbop
PE3yIbTAaTOB BBITIOJIHCHUA
3amanuii  (33% BpemMeHu Ha
HHTCPAKTUBHLIC TeXHOHOFI/II/I)

Tema 5 PabGora c

HonyquI/Ie JaHHBIX O CCTAX M3 PA3JIMYHBIX

I/IHI[I/IBI/II[yaHI)HOG BBITIOJIHCHUEC

JAHHBIMHA O CETAX W | MCTOYHHMKOB. VIHTerpamus 1O JaHHBIM | 3aJaHWid, TPYNIOBOW pa30op
rpagoBbie 6a3pl | NetworkX ¢ JApyruMu HMHCTpYMEHTaMHU | pe3yJIbTaTOB BBITIOJTHCHUS
JTAHHBIX aHajmM3a ceTeu. 3amanuii  (33% BpeMeHH Ha

I'pacdoBbie Oa3bl naHHBIX: 0030p pEIICHUN, | MUHTEPAKTUBHBIE TEXHOIOTHH)

S3BIKM  3aIIPOCOB M WHTepderchl s

paboTHI C CETSIMU.

Pemienne 3amau skcmopra W UMIOpTA

JAHHBIX O CETAX, cOOpa JaHHBIX O CETIX U3

OTKPBITBIX HCTOYHUKOB. Pabora ¢ cerbio

KaK CO CTPYKTYypoil property graph.

Pexomenayembie uctounukw: 1. 8 [6-11], 9

[1-4]
Tema 6 Metrpuku | IloHATHE LEHTPATBHOCTH Y3JI0B B ce€TH M | MHOMBUIAyalbHOE BBITIOJHEHUE
LEHTPATBLHOCTU B | pa3iIUYHbIC METPUKHU LEHTPATbHOCTH. 3aJaHuii, TpynmnoBoil pazdop
CeTsIX Anroputm PageRank u pojacTBeHHbIE | pe3yabTaTOB BBITIOJTHEHUS

AJITOPUTMBI.
Pemenne 3aJa4 IIOHMCKa 3Ha4YCHUI MCTPUK
OEHTPAJIBHOCTH I LEHTPAJIBbHOCTH IIO

CTEIIEHU (degree centrality),
HEeHTpaIbHOCTH 10 Oym3oct (closeness
centrality), LEHTPaIbHOCTH 1o

nocpeauuuecTBy (betweenness centrality),
HEHTPaJIbHOCTHU 10 COOCTBEHHOMY BEKTOPY
(eigenvector

centrality).

Pexo Pexomennyemble HCTOUHHKHU: 1. 8 [6-
11], 9 [1-4]

3amanuii  (33% BpemeHu Ha
WHTEPAKTUBHbIE TEXHOJIOTHH)
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Tema 7. Coo0iirecTBa
B CETAX

IMousitue cereBbIX cooOmiecTB. [IOTHOCTD
CBs3ell B ceT. Pa3zieneHue ceTd Ha 4acTH.
CrernecHb MOCPETHUYECTBA CBSI3CH,
anropuT™M I'mpana-Heromana u
CHEKTPaIbHbIE METO/IBI.

Pemienne 3amad Ha BBIABICHHE CETSBBIX
coo0mecTs B ceTax. PacdeT IIOTHOCTH
CCeTH.

Pexomennye PexomenayeMbie UCTOYHUKU:
n. 8 [6-11], 9 [1-4]

BrinonHenne = mpakTHYECKUX
3aJaHU ~ HAa  KOMIIBIOTEPE,
pabora B Trpymmax (33%

BPEMEHU Ha WHTCPAKTUBHBIC
TEXHOJIOTHH).

Tema 8.
Buzyanmsanus cereit

[IpoGnema BU3YyaJIU3aliu ceTei.
PaccMoTpeHnne pa3nuyHBIX pa3MeEnIeHUN
y3JI0B MpH BU3yaJU3alWU. 3HAKOMCTBO C
pa3IU4YHBIMU UHCTPYMEHTaMHU
BU3yaJIM3allUHU CETEM.

Pemenune 3amau BuU3yanu3anuu ceTeil ¢
IIOMOIIIBIO:  CIy4alHOTO  pa3MEILEHHUs,
KpyroBOTO pa3MenieHus u ero
Mo (UKAITUH, pauaIbHOTO

pa3MelieHus], pa3MeIleHus, OlpeieIeHHOe

MPUBSI3KOW  y3JIOB K  METPUUYECKOMY
MIPOCTPAHCTBY.

Pexomenayemsbie uctounukw: 1. 8 [6-11], 9
[1-4]

BeinosnHeHne — mpakTH4ECKHX
3alaHAd  HAa  KOMIIBIOTEpE,
pabdora B TrTpymmax (33%

BpEMEHH Ha WHTCPAKTUBHBIC
TEXHOJIOTHH).

Tema 9. Ilpoueccs B
cetsax: muddy3us u
MIOPOTOBBIE MOJETU

CrnyuaiiHoe Oyxaanne B ceTsx. [Ipomeccsl
B CETAX, TOPOTOBBIC U KACKATHBIC MOJICIIH B
CeTSX.

Pemrenne 3amad MOJICITUPOBAHUS
CllyyaifHOro  ONy)KmaHusi B CeTHX,
IPOIIECCOB SMUJAEMUH B CETSIX.
Pexomenayembie uctounukw: 1. 8 [6-11], 9
[1-4]

BrimmonHeHMEe  TPaKTHYECKUX
3aJaHUi ~ HAa  KOMIIBIOTEPE,
pabdora B rpymmax (33%

BPEMECHH Ha WHTCPAKTHBHBIE
TEXHOJIOTHH).
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6. IlepeyeHb y4eOHO-METOAMYECKOr0 00eCIeYeHU ISl CAMOCTOSITeIbHOM
padoThI 00YYaAKIIMXCH 10 JMCHUIIHHE

6.1 IlepeyeHbp BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJbHOE OCBOCHME
AUCUMILVIMHBI, (POPMBI BHEAYIUTOPHOM CAMOCTOATEIbHOM PadoThI

HaunmeHoBaHue Bomnpocsl ais ®DopMBbI BHEAYTUTOPHOMH
TeMbl (pa3aeJia) CaMOCTOATEIbHOI padoThl CaMOCTOATEIbLHOM
AUCHMILIMHBI CTYJACHTOB padoThI

Tema 1. bazoBrie
MOHSTHUS TEOPUHU
CJIOKHBIX ceTeil u
BBCJICHHUC B
O6ubnMoTeKy
NetworkX

3HAKOMCTBO C UHTEPaKTUBHOM
06o0m0ukoit Jupyther notebook.
N3ydenne mpuHIMIIOB pabOTH U
MIPUMEHCHHSI [T PEIICHUS 33]1a9
aHaJIn3a CI0XKHBIX CETCH.
3HAKOMCTBO ¢ 0a30BBIMU
BO3MOJKHOCTSIMU OMOJIMOTEKHU
NetworkX u pemnrenne 6a30BbIX
3a7a4 MOJArOTOBUTEIHHBIX
ornepanuii s

BBITIOJIHEHHS aHAJIM3a CI0KHBIX
CeTeH.

Pabota c yuebHoii
nuteparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOITPOCOB I10 TEME 3AHSTHS.
Brmmonnenne JOMalIHUX
3a/IaHAM K KOKJIOMY
3aHATHUIO.

Tema 2. bazoBblie
METPHUKHU U CBOMCTBA
ceTeld U MOJIEIN
dhopmupoBaHUs
CIIy4alHBIX CEeTeU

Pewrenns 3agau onpenenenus
CTEIEHEN y3JI0B CETH,
MOCTPOCHUS (PYHKITHH
pacrpeneneHns CTEeHen y3I0B
CETH Y BU3YaIM3allUH 3TOTO
pacrpeneneHus.

Pabora ¢ yueOHoit
nuTeparypoil. Pemenne
TUTIOBBIX 3a1a4. Pa3zoop
BOITPOCOB T10 TEME 3aHSATHS.
BrinosiHeHUE TOMAaITHUX
3aJaHUM K KOKJIOMY
3aHSATHIO.

Tema 3. Monenu
pocrta cereit

Pemenue 3aay onpeneneHus
ACCOPTAaTUBHOCTHU B MOJIENISIX
pocra ceteil. Buzyanuzanus
aCCOpPTaTHUBHOCTHU Ha
Iyarpammax.

Pa6oTa c yueOHo#
nuTeparypoil. Pemenue
TUTOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME 3aHTHSL.
Brimosinenue nomMamsmux
3ajaHui K KaXaA0My
3aHATHIO.

Tema 4. Monenu
TECHOT'O MHpa U
CaMOMOJOOHBIE CETH

Pemenue 3aga4 noctpoeHus
CaMOII0I00HBIX CeTell U pacuéra
uX (ppaKTAIbHOW pa3MEPHOCTH.
JlarTucu3zamus ceteit u pacuer
KpUTEPUS TIPUHATICKHOCTH
CETHU K CETAM Majoro Mupa.

Pabora ¢ yueOHoit
auTepaTypoil. Pemenne
THUIIOBBIX 3a1a4. Pa3dop
BOIIPOCOB TI0 TEME 3aHATHSI.
BeimosnHeHne TOMaIHuX
3aJJaHUH K KaXA0MY
3aHATUIO.

Tema 5 Pabora ¢
JAHHBIMU O CEeTSIX U
rpagoBbie 0a3bl
TaHHBIX

Pemenue 3aa4 110 UMIIOpPTY
TAHHBIX O CETH B rpadoByro 6azy
TAHHBIX Ne04]j, MOCTPOEHUE
ITPOCTBIX 3aIllPpOCOB K JAHHBIM B
neo4j.

Pabora ¢ yueOHoit
aurTeparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3z6op
BOIIPOCOB T10 TEME 3aHATHSL.
BrimonHeHnue noManHux
3aJJaHUN K KaXKIA0OMY
3aHATHIO.
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Tema 6. Merpuku
HCHTPAJIbHOCTHU B
CCTAX

Pemenue 3aga4 no npuMeHEHUIO
anroput™a PageRank s
peabHBIX U CTEHEPUPOBAHHBIX
ceTen.

Pabora ¢ yueOHO
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB 10 TEME 3aHSITHSL.
Brinonnenue

JIOMAIIIHUX 3aJaHui K
KOKJIOMY 3aHSTHIO.

Tema 7. CoobiecTBa B
CCTAX

Pemenne 3aJ4a4d Ha BbIABJICHHUC
COO0O0ILIECTB AITOPUTMOM
I'mpBana-HeromeHna.

Pabota c yuebHoii
JIUTEPATYpPOil.

Pemenne TMIIOBBIX 3a71a4.
Pazbop Bompocos no Teme
3aHgaTHA. BeImonHenne
JOMAaNIHUX 3aJIaHUul K
KOKJIOMY

3aHATHIO.

Tema 8.
Buzyanmsanus cereit

Pemrenne 3ana4u BU3yanu3anuu
CeTel C OMOIIBIO CHIIOBOTO
pa3MeleHus: alropuT™Ma
®proxrepmana- PeiiHromnsma,
anroput™m Kamazga- Kasawu,
anroput™m GraphOpt.

Pabota ¢ yuebHoi
nuteparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB IO TEME 3aHSTHS.
BI)IHOJ'IHGHI/IG JOMaAIITHUX
3aJaHUMN K KOKIOMY
3aHATHIO.

Tema 9. [Ipoueccol B
ceTsix: nudpdy3us u
MIOPOTOBbIE MOJETU

Pemrenne 3agau MoaennpoBaHus
IIOPOTOBOT0 KOJUIEKTUBHOTO
NEUCTBUSL.

Pabora ¢ yueOHoit
nuTeparypoil. Pemenne
TUTIOBBIX 3a7a4. Pazoop
BOITPOCOB I10 TEME 3aHITHSI.
Brimonaenue

JOMAaNTHUX 3aJaHUui K
KOKJIOMY 3aHSTHIO.

6.2 IlepeyeHb BONMPOCOB, 3aJaHMi, TeM /IJsi MOATOTOBKH K TeKYIIeMY

KOHTPOJII0

IIpuMepbI BONPOCOB K KOHTPOJIbHOM padoTe

1. TIloctpoenue

CIOXHOW cetn mo wmoaenu bapabamu-Ansbepra wu

MOCTPOCHUE PACIIPEIICIICHHS CTEIICHEH Y3I0B CETH.

2. TlocTpoeHue CIIOKHON CETH IO CIIy4aHHOMY POCTY CETH M IOCTPOCHHE

pacrpeeneHus: CTETEeHEN y3JI0B CETH.

3. TlocTpoeHne caMomomoOHON CIIOKHOW CETH W aHAU3 acCOPTATUBHOCTHU

Y3J10B CCTHU C ITIOMOIIIBIO JUATI'PAMM.

4. Tloctpoenue cioxxHOM ceTtu no moaenu Barrca-Ctporarma v aHanus

KJIaCTCpU3ali U JUaMeTpa U CpGI[HGﬁ JJIMHBI ITYTH B CCTH.

5. PaszOmeHue CIIOXKHOM ceTH Ha COOOIIeCTBAa C IIOMOINBIO aJITOPUTMA

I'mpBana- HeromeHa.

6. Pa3Ouenue crOXHOW CceTH Ha COOOIMIECTBA C TOMOIIBIO aITOpUTMa

JloyBaliHa, HA OCHOBE MEPHI MOAYJIAPHOCTH.

IIpuMepsl 3a1aHU KOHTPOJIBbHON padoThI
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1. Tloctpoiite cnoxHyto ceTh o Moaenu bapabdamu-Ansoepra ¢ 1000 y3mnoB
U CpEeIHEN CTeNEHbIO y3ia 2. I ceTu moCTpoiTe pacupeicIeHUe CTEIEHEN Y3JI0B
CETH.

2. IlocTpoiiTe CI0XHYIO CETh [0 MOJENH MO ciy4aitHoro pocta cetu ¢ 500
y3JI0B U CPEIHEU CTENEHbIO y3i1a 2. I CeTM MOCTPOUTE paclpellesIiEeHHe CTENEHEN
y3JI0B CETH.

3. TlocTpoiite camMomno00HYIO CIOKHYIO CETh MO MOJENIH U,V-I[BETKa C HE
MeHee uem 200 y3namu. [IpoBeaure BU3yanbHbI aHAIIA3 ACCOPTATUBHOCTH Y3J10B CETH
C TIOMOUIBIO JUArpaMMbl.

4. TlocTtpoenue cioxHou cetu o monenu Barrca-Crporatia ¢ 500 y3namu B
U TpOBeAUTE aHaiu3 (C MOMOIIBIO JUarpaMMmbl) HU3MEHEHUS KJacTepU3alud |
JMaMeTpa U CpeJiHel JJTMHBI MyTH B CETH MPHU U3MEHEHUH p B Auamnaszone ot 0 go 1.

5. i ogHOM U3 SMIMPUYECKUX CETEN U3 PEIO3UTOPHUS C KOJIMYECTBOM Y3JI0B
ot 200 mo 2000 mpoBeauTe pa3dueHne CeTH Ha COOOIIEeCTBa C MMOMOIILIO aAIOTPUTMA
I'mpeana-HpromeHna.

6. s ogHOM U3 SMIMPUYECKUX CETEN U3 PEIO3UTOPHUS C KOJIUYECTBOM Y3JI0B
ot 500 mo 5000 mpoBeauTe pazdueHUE CIOKHOW CETH Ha COOOIIECTBA C MOMOIIIBIO
anropurma JloyssiiHa, Ha OCHOBE MEPBI MOAYJIIPHOCTH.

Kpurepuu 0ajbHOM OLEHKH PA3JIUYHbIX GOPM TEKyIIero KOHTPOJIS
ycneBaeMoCcTH

Kputepun OamuibHOH OLIGHKH pa3idMYHBIX (OPM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH COJEPXKATCSI B COOTBETCTBYIOIIUX METOJMYECKUX PEKOMEHIAIMIX
kadeapsl «MaTeMaTnka U UHPOpPMAaTHKA.

7.@0H OUEHOYHBLIX CPEACTB [UIsd MNPOBEACHHUS NPOMEKYTOUYHOM
arrecTaluy 00y4arOIMXCs M0 JAHHOM TUCUUILIMHE

[lepeueHp KOMIETEHIMMA C YKa3aHHUEM HWHIUKATOPOB HX JOCTHIKECHUS B
mpoliecce OCBOCHHUS 00pa3oBaTEeNbHON MPOTPAMMBI COACPXKUTCS B pasumene 1.
«llepedenpb mIaHUPYEMBIX pPE3yJbTAaTOB OCBOEHHUS OOpa30BATEIbHON MPOrpaMMBbl C
yKa3aHUEM WHANKATOPOB WX JTOCTH)KCHUS U TUIAHUPYEMBIX Pe3yJIbTaTOB O0YUIECHHUS 110
JTUCLIUIIIIUHE.

Macmopt poHAA OLIEHOYHBIX CPEACTB

OneHoYHBIE  CpeACTBAa  NPENHA3HAYECHBI JUIS  KOHTPOJS W OICHKH
o0pa3oBaTeIbHBIX JOCTHKCHUN OOYyYaIOmUXCs, OCBOMBIIUX MPOrpamMMy ydeOHOM
TUCTUTUTHHBI « TeXHOIOTHH CIIOXKHBIX CETEH B YKOHOMHUKE.

@OHIT OIICHOYHBIX CPEJCTB BKJIIOYACT KOHTPOJIBHBIE MaTepuaabl IS
MPOBEICHUS TEKYIEr0 KOHTPOJIS U MTPOMEKYTOUHON aTTECTAITIH.
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7.1 Onucanue nMoKasaresieil 1 KpUTepUeB OLCHUBAHUA KOMIIETCH LM H

[Inanupyemst
€ pe3yIbTaThI
OCBOEHUS
KOMITIETEHIINU
(uHaMKaTopa
JOCTUXKEHUS
KOMITIETEHIINH

)

YpOBEHb OCBOEHHUS
«HEYJIOBJIETBOP| «yIOBIJIETBO
YA P« p «XOPOIIOY «OTIUYIHOY
HUTCIIBbHO» HUTCIIBHO»

OneHovyHoe
CPEICTBO

IIKII-4 Cnoco0HOCTh MNPUMEHATHL MAaTeMATHYECKHIl anmapar mnpud pa3padorke
BbIYHMCJIUTEIbHBIX AJTOPUTMOB /ISl pellieHus 32/1a4 B 00J1aCTH YKOHOMHUKH ¥ (PUHAHCOB

BriOupaer maTemaTH4YeCKUi amnmapaT B 3aBUCUMOCTH OT CHEIM(UKHA perIaeMoil MpUKIaTHON
3a7a4M ¥ JOCTYITHBIX JAHHBIX

3HaTh: @®parmenrap | Hemosnbie Cdopmuposa | Chopmuposa | Bonpocs! mis
- OCHOBHBIE | HOE MIPE/ICTaBJIeH | HHbIE, HO HHBIE OIIEHKH
MOAXOJbI K | MPEACTaBleH | Us 00 | cozmepkalue | cucTemMaruue | 3HaHWM U
PEILIEeHHUIO ue o0 OCHOBHBIX OT/IeIbHbIE CKHeE YMEHUH,
MPUKIIATHBI | OCHOBHBIX MoAxo/ax K | MpoOensl MpEJICTaBJICH | 3aJlaHus B
X 3a/1a4 MOAX0JIaX K | PEIICHHUIO IpeJCcTaBieH | us o0 BUJIE
METOJaMHU PEILICHHUIO MPUKIAIHBIX | UL 00 OCHOBHBIX pacyYeTHBIX
TEOpUH MPUKIAIHBIX | 3a/1a4 OCHOBHBIX MoJAX0Jax K | 3ajad,
CIIOKHBIX 3a/a4 METOJAaMHU MOJAX0JaX K | PELIEeHUI0 TECTOBBIE
cereit METOaMHU TEOpUHn pELICHUIO NPUKIATHBIX | 3aJaHUS
TEOpUHn CIIOHBIX NPUKIATHBIX | 3a71a4
CIIOHBIX cereit 3a1a4 MeTOo/IaMu
ceTen METOJaMU TEOpUH
Teopuun CIIOKHBIX
CJIOKHBIX ceren
cere
YMeTs: O®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpochr mist
- HOE YMEHHE | UYECKOe YCIICITHOE, HHOE YMEHHE | OLIEHKU
UACHTUPUIM | UACHTUQUIM | IPUMEHEHHE | HO uAeHTUPULIM | 3HAHUH U
poBaTh poBaTh YMEHHUI coJepikaiee | poBaTh YMEHHIH,
MPUKIAIHBIE | MPUKIAJHbIE | UACHTU(QHUIM | OTIACIbHbBIE MPUKIIaTHbIE
3a/1aun 3a/1aun poBaThb poOeITb 3a1aun
TEOpUU TEOpUHn NPUKIATHBIE | YMEHHE Teopuu
CIIOKHBIX CIIOKHBIX 3a/1a4uu UACHTU(DUIIN | CIOXKHBIX
ceTeH, ceTe, TEOpUHU poBaTh ceTeH,
UCIOJIb30BAT | HUCIIOJIb30BAT | CIOKHBIX NPUKIATHBIE | UCIOJIB30BAT
b METOJABI M | b METOAbl U | CETeH, 3a/1a4u b METO/JIBI U
WHCTPYMEHT | MHCTPYMEHT | UCIOJb30BAT | TEOPUH WHCTPYMEHT
bl TEOPHH | bl TEOPHUU | b METOJBl U | CIIOKHBIX bl TEOPUU
CJIOKHBIX CJIOKHBIX UHCTPYMEHT | CETel, CJIOKHBIX
ceren ceren bl TEOPUHU UCIIOb30BAT | CETEU
CJIOKHBIX b METOJbI U
ceren UHCTPYMEHT
bl TEOPUU
CJIOKHBIX
ceren

HpI/IMeHHCT AKTYAJIbHBIC HWHCTPYMCHTAJIBHBIC CpCACTBA [UIA PCIICHHUA 3aJ1a4 B obOmacTu
OKOHOMMKH U (I)I/IHaHCOB
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[Inanupyemsl
€ pe3yIbTaThI

YpOBEHb OCBOEHHUS

OCBOECHUS
KOMIIETEHIUH ((HEYIOBJIETBOP| «YIAOBJICTBOP OueHouHoe
«XOPOIIIOY «OTJIMYHOY
(maaMKaTopa WUTEJIBHOY UTEIIbHO» CpeACTBO
JOCTHKEHHUS
KOMITCTEHITHH
)
3HaTh: O®parmenrap | HenosHbie Chopmuposa | Chopmuposa | Borpocsr mist
- aKTyaJbHBIC | HOE IPEJICTABJICH | HHBIC, HO HHBIC OTICHKHU
QITOPUTMBI | IPEIICTABIICH | Us 00 | comepkamiue | CUCTeMaTHue | 3HAHWHA U
JUTsl pelIeHus | ue oo aKTyaJIbHBIX | OTACIBHBIC CKHe YMCHHIA,
3a/1a4 aKTyaJbHBIX | aiTOPUTMAX | MPOOEIBbI MIPE/ICTABJICH | 3aJaHUs B
aHaiamn3a QIrOpUTMax | JUIS pelIeHus | PeACTaBiIeH | us 00 BHJIE
CETEBBIX JUTSL PEIICHUs | 3a/1aq ust 00 AKTyaJIbHBIX | PacCUeTHBIX
CTPYKTYp, UX | 3a7a4 aHanamn3a aKTyaJIbHBIX | alroOpuTMax | 3ajad,
MPEUMYIIECT | aHaJlu3a CETEeBBIX QITOPUTMAaX | JUIS PEIICHUS | TECTOBBIC
Ba U | CeTeBBIX CTPYKTYp, UX | JUIS pEIICHUS | 3a/1a4 3a/IlaHus
HEJOCTaTKH, | CTPYKTYp, UX | MPEUMYIIECT | 3a7ad aHanM3a
OCHOBHBIE MPEUMYIIECT | B U | aHAJIM3a CETEeBBIX
MIPWIOKCHUS | B H HEJIOCTATKOB | CETEBBIX CTPYKTYp, UX
JUISL MOJIEJIEN | HEIOCTAaTKOB | 00 | CTpYKTYp, UX | TPEUMYIIECT
TEOpUH , 00 OCHOBHBIX MPEUMYIIECT | B U
CIIOKHBIX OCHOBHBIX MIPWIOKEHUS | B U HEJ0CTaTKOB
cereit MPWIOKEHUS | X JUIS | HEIOCTaTKOB | , 00
X IS Mozenei , 00 OCHOBHBIX
Mozenei TEOpUHn OCHOBHBIX MPUIIOKEHUS
TEOpUHn CIIOHBIX OPWIOKEHUS | X JUIS
CIIOKHBIX ceTen X s MoJeen
ceTen MoOJeen TEOpUHU
Teopuu CJIOKHBIX
CJIOKHBIX ceren
cere
YMeTs: ®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpochr mist
JieNaTh HOE YMEHHE | HYECKOe YCIICIITHOE, HHOE YMEHHE | OLIEHKU
paloHaiIbH | Jenath OpUMEHEHHUE | HO JeNaTh 3HAaHUU U
BIii  BBIOOp | pallMOHaJbH | YMEHUI coJiepiKaliee | palMoOHANIbH | YMEHHIA,
Haubomee BIii  BBIOOD | JenaTh OT/IebHbIC BIif BBIOOD 3aJlaHus B
3¢ dexTuBHBI | HamboJIEe parMoHaIbH | TIPOOEIBI HanOoJee BHJIC
X 3¢ eKTUBHBI | Bl BBIOOD yMEHHE 3¢ (PEeKTUBHBI | pacUETHBIX
QITOPUTMOB | X Haubosee JienaTth X 3ajad,
aHanm3a anropuT™MoB | 3GEKTUBHBI | pAllMOHATILH | alTOPUTMOB | TECTOBBIE
CETEBBIX aHanmsa X BIif BBIOOD aHanmsa 3aaHus
CTPYKTYP CETEBBIX aNrOpUTMOB | Hanbolee CETEBBIX
JUIS pelIeHUs | CTPYKTYP aHaim3a 3¢ (GEeKTUBHBI | CTPYKTYP
3a/au B | JUIA PEIICHHS | CETEBBIX X JUTSL pEIICHUS
obnactu 3a/1aq B | CTPYKTYp QITOPUTMOB | 3a/1a4 B
SKOHOMHKH U | 00JIacTH JUIS PEIICHUs | aHalu3a obnactu
¢uHaHCOB HSKOHOMHMKH ¥ | 33/1a4 B CETEBBIX HYKOHOMHKH H
¢uHaHCOB obnactu CTPYKTYp ¢uHaHCOB
OKOHOMHWKH H | JIJISl pelIeHUs
(uHaHCOB 3a/1a4 B
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[Inanupyemsl
€ pe3yIbTaThI

YpOBEHb OCBOEHHUS

OCBOECHUS
KOMIIETEHIUH ((HEYIOBJIETBOP| «YIAOBJICTBOP OueHouHoe
(maaMKaTopa WUTEJIBHOY UTEIIbHO» «xoporo» (OTTHHAROY CpeACTBO
JOCTUXCHUS
KOMIICTCHIINU
)

obnactu

9KOHOMHKHU U

¢duHaHCOB

Omnpenenser ycloBUs NMPUMEHEHHs pa3IUYHbIX MOJENEH M UX MHTEPIpETAllii, B TOM UYHUCIE
BBISIBJICHUS] CUTYAI[UHU [Tepeo0ydeHHs] MOJAETH MPH pa3padOTKe BHIYUCIUTEIbHBIX aITOPUTMOB
JUIs pellieHus 3a1a4 B 00J1aCTH S3KOHOMHUKHU M (PMHAHCOB

3HaTh: @®parmenrap | Hemosnbie Cdopmuposa | Chopmuposa | Bonpocs! mis
- HOE MPEACTABJICH | HHBIE, HO HHBIE OIIEHKH
COBPEMEHHBI | MPEJCTaBICH | Us 0 | cozepKalie | CUCTeMaThyie | 3HAHWU U
€ METOABl H | U€ O COBPEMEHHBI | OT/ETbHBIE CKHeE YMEHUH,
WHCTPYMEHT | COBPEMEHHBI | X METOJaxX W | MpoOesbI MIPE/ICTABJICH | 3a7aHUS B
Bl X METOJIaX M | MHCTPYMEHTA | MPEJCTaBJICH | U O BHJIC
MAIllMHHOTO | MHCTPYMEHTA | X usi 0 COBPEMEHHBI | pacUETHBIX
00y4eHUs X MAIllMHHOTO | COBPEMEHHBI | X METOJax M | 3ajady,
TUTST MaIlIMHHOTO | OOydYeHHs X METOJIaX M | MHCTPYMEHTa | TeCTOBbIE
CO3JaHus, oOyueHus JUTSL UHCTPYMEHT | X 3a/1aHus
oOyueHuss u | ans CO3JIaHus, ax MalIMHHOTO
OLIEHKH CO3JaHMUs, 00y4YeHHS ¥ | MAIIMHHOTO | OOy4YeHUs
KadecTBa 00y4eHUS U OLIEHKH 00y4eHUs TUTS
MPUKIAIHBIX | OLICHKH KadecTBa JUTSt CO3/IaHus,
MoJenen KauecTBa MPUKIAIHBIX | CO3JaHUs, o0y4deHus u
CETEBBIX MPUKIAIHBIX | MOJenen o0ydeHUs U | OLEHKHU
CTPYKTYD MoJenein CETEBBIX OLICHKH KauecTBa
CETEBBIX CTPYKTYpP KauyecTBa MPUKIIAIHBIX
CTPYKTYD NPUKIAAHBIX | MOJEIe

MoOJeen CETEBBIX

CETEBBIX CTPYKTYp

CTPYKTYp
YMeTs: O®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpocsr qist
WCIIOJb30BAT | HOE YMEHHUE | HYECKOe YCHELIHOE, HHOE YMEHUE | OLICHKHU
b WCIIOJb30BAT | IPUMEHEHUE | HO WCIIOJIb30BAT | 3HAHUU U
COBPEMEHHBI | b yMEHUMI cojaepxaniee | b YMEHUH,
€ METOAbl W | COBPEMEHHBI | UCIOJb30BAT | OTHEIbHBIE COBpPEMEHHBI | 3aJaHUs B
WHCTPYMEHT | € METOJAbl U | b poOeITb € METO/bl U | BUAE
bl WHCTPYMEHT | COBPEMEHHBI | MCIOJB30BAT | HHCTPYMEHT | PACUETHBIX
MAIlIUHHOTO | Bl € METOIBI U | b bl 3azady,
oOyueHus MAaIIMHHOTO | UHCTPYMEHT | COBPEMEHHBI | MAIIMHHOTO | TECTOBBIE
JUTSt oOyueHus bl € MeToapl U | 0OydeHus 3a/laHus
CO3/J1aHus, JUTSt MAalIMHHOTO | UHCTPYMEHT | JUId
oOyueHusT " | CO3JaHMs, oOyueHus Bl CO3JIaHu,
OLIEHKU oOyueHuss u | s MalIMHHOTO | 00y4eHus u
KauecTBa OLIEHKU CO3/IaHus, oOyueHus OLIEHKH
MPUKIAIHBIX | KauecTBa oOyueHuss U | JIs KauecTBa
MoJienei MPUKIATHBIX | OLICHKU CO3JIaHus, MPUKIATHBIX
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[Inanupyemsl
€ pe3yIbTaThI

YpOBEHb OCBOEHHUS

OCBOCHHSA
KOMIIETCHIMH [HEYHOBIIETBOP| «yIOBJIETBOP OueHouHoe
«XOPOLIO) «OTJIMYHOY
(maaMKaTopa WUTEJIBHOY UTEIIbHO» CpeACTBO
JOCTUXCHUS
KOMIICTCHIINU
)
CEeTEeBBIX Moienen Ka4yecTBa oOyueHHs 1 | MoJenei
CTPYKTYpP CETEBBIX IMPUKIAIHBIX OILICHKHN CECTEBBIX
pu CTPYKTYp Moienei KavyecTBa CTPYKTYp
pEeIICHNN npu CETEBBIX IMMPUKIAAHBIX npu
3a1a4 B | pelIeHun CIPYKTYp MOJEeNen peumeHnu
obnactu 3ama4 B | Ipu CEeTEBBIX 3a1a4 B
SKOHOMHKH ¥ | 001acTi perteHnn CTPYKTYp obmactu
(1)I/IHaHCOB OKOHOMUKHU U | 3a1a4 B npu 9KOHOMHKHA U
(rHaHCOB obnactu petieHun (¢uHaHCOB
OKOHOMHKH U | 3a7a4 B
(¢uHaHCOB obnactu
3KOHOMUKHU U
¢dbuHaHCOB

IIKII-6 Cnoco0HOCTh CTABUTH U PeliaTh ONTUMHU3AIMOHHBIE 32/]a44 B Pa3JIMYHBIX
cepax IKOHOMUKH ¥ PUHAHCOB

JleMOHCTpHUpYET 3HAHUE aPXUTEKTYP COBPEMEHHBIX HHCTPYMEHTAIbHBIX CPEACTB pealu3aliu
ONTHMM3AIMOHHBIX 33/1a4 B PA3IMYHBIX chepax SIKOHOMHUKHU U (PUHAHCOB

3HaTh: ®parmenTap | HemosHbie Cdopmuposa | Chopmupoa | Borpocsr s
- METOJBI | HOE MPEACTABJIEH | HHBIE, HO HHBIE OLICHKH
pereHus MPEACTABIEH | U O coJepXxaliue | cCUcTeMaTude | 3HaHWM U
ONTHUMU3ALM | HE 0 | MeToJIax OT/CJIbHBIE CKHE YMEHUH,
OHHbIE MeToJax peuieHus poOeIIb MIPE/ICTABIICH | 33JaHUs B
3a/layd = Ha | peleHus ONTUMU3ALM | IPEJICTABIEH | U O BHJIE
OCHOBE ONTUMU3ALM | OHHBIX 33734 | U O MeToJax pacyeTHBIX
TEOpUU OHHBIX 3aJa4 | Ha OCHOBE MeToJax peuieHus 3azay,
CJIOKHBIX Ha  OCHOBE | TEOpUHU penieHus ONTUMU3ALM | TECTOBBIE
ceTel TEOPUH CJIOKHBIX ONTUMU3ALM | OHHBIX 337a4 | 3a/laHUS
CJIOKHBIX cerei OHHBIX 33J1a4 | Ha OCHOBE
ceTei Ha OCHOBE TEOPUHU
TEOPUHU CJIOKHBIX
CJIOKHBIX cerei
cerei
YMeTs: O®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpocsr qist
peuaTh HO€ YMEHHE | HUECKOE YCHENIHOE, HHOE pellaTh | OLICHKU
ONTUMU3ALM | peuiaTh NPUMEHEHUE | HO ONTUMU3ALM | 3HAHUU U
OHHbIE ONTUMU3ALM | YMEHUU cojiepXaniee | OHHbIE YMEHUH,
3aJlayd = Ha | OHHbIE pemarb OT/EJIbHbIE 3a/1a4u Ha 3a/laHusl B
OCHOBE 3a/aud  Ha | ONTHUMU3AIU | MPOOEIBI OCHOBE BHJIE
CJIOKHBIX OCHOBE OHHbIE pemiatb CJIOKHBIX pacyeTHBIX
ceTel CJIOKHBIX 3a/1a4u Ha ONTUMU3ALM | CETEH 3azady,
ceTei OCHOBE OHHBIE TECTOBbIE
CJIOKHBIX 3a/1a4u Ha 3a/laHus
ceren OCHOBE
CJIOKHBIX
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[Inanupyemsl
€ pe3yIbTaThI

YpOBEHb OCBOEHHUS

OCBOEHUS
KOMIIETEHIUH ((HEYIOBJIETBOP| «YIAOBJICTBOP OueHouHoe
(maaMKaTopa WUTEJIBHOY UTEIIbHO» «xoporo» (OTTHHAROY CpeACTBO
JOCTHOKCHUSI
KOMIIETCHITUU

)
ceren
BrageeT npakTHYeCKUM HABBIKOM PELICHUS ONTUMU3AIIMOHHBIX 337124
3HaTh: @®parmenrap | Hemosnbie Cdopmuposa | Chopmuposa | Bonpocs! mis
- OCHOBHBIE | HOE MPEACTABJICH | HHBIE, HO HHBIE OIIEHKH
MOAXOJbl K | MpeACTaBiieH | us 00 coJiepKallue | cucTeMaTuue | 3HaHWM U
pEILIEHUIO ue 00 | OCHOBHBIX OT/ICJIbHBIC CKHeE YMEHUH,
MPUKIAIHBI | OCHOBHBIX MOAX0/ax K | MpoOesl IpEJICTaBICH | 3aJlaHus B
X 3a/1a4 B MOAX0/aX K | PEIICHHUIO npeJcTaBieH | us o0 BUJIE
chepe PELICHUIO MPUKIAIHBIX | UsI 00 OCHOBHBIX pacyYeTHBIX
SKOHOMUKH | IPUKIAAHBIX | 3a7a4 B OCHOBHBIX MoJAX0Jax K | 3ajady,
1 (MHAHCOB | 33134 B | cdepe MOJAX0JaX K | PELIEeHUI0 TECTOBBIE
c chepe SKOHOMMKH U | pPELICHUIO MPUKIAIHBIX | 3aJaHUs
WCIIOJIb30Ba | DKOHOMUKH M | (UHAHCOB C | MPUKIAIHBIX | 3a7a4 B
HUEM (MHAHCOB C | UCIOJIb30BaH | 33734 B chepe
METOJIOJIOT | HCIOJBb30BaH | UEM chepe SKOHOMMKH U
WU TEOPUU uem METO/IOJIOTH | SKOHOMUKHU U | (PMHAHCOB C
CIIOMKHBIX METOJIOJIOTH | U TEOpUU (UHAHCOB ¢ | UCMOJIL30BaH
cereit u TEOPUH | CIIOKHBIX UCIIOJIb30BaH | HEM
CIIOHBIX cereit uemM METO/I0JIOTH
ceTen METOJIOJIOTH | ¥ TEOPUU
U TEOpUU CIIOKHBIX
CJIOKHBIX ceren
ceTen
YMeTs: ®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpoch! mist
peuarpb HOE YMEHHE | HYECKOe YCIICITHOE, HHOE YMEHHE | OLIEHKU
MIPaKTHKO- peuarthb IpUMEHEHHUE | HO pemiarb 3HAaHUU U
OpUEHTHPOBA | MPAKTHKO- YMEHHU coJiepikalee | MpaKkTHUKO- YMEHHUIH,
HHBIC 3a/1a4M | OPHEHTUPOBA | pelIaTh OT/IebHbIC OpUEHTHUPOBA | 3aJaHUs B
B cdepe | HHBIE 3a/1a4M | IPAKTHKO- poOeITb HHBIC 32/1a4M | BUJIE
HSKOHOMHKH U | B cdepe | OpUEHTUPOBA | YMEHHE B ctepe pacueTHBIX
(UHAHCOB C | PDKOHOMHMKH U | HHBIC 33/1a4ll | peniathb SKOHOMHMKH H | 3a/1a4,
UCIoJIb30BaH | (puHaHCOB C | B chepe MPAKTHKO- (GbUHAHCOB C | TECTOBBIE
MeM METOJIOB | UCIIOJIb30BaH | SKOHOMHUKHU M | OPUEHTHPOBA | UCIOJB30BaH | 3aJaHUs
TEOpUU HeM MeTOoJIoB | (UHAHCOB C | HHBIC 33J]a4d | HEM METOJOB
CJIOKHBIX TEOPUHU UCTIONIb30BaH | B cepe TEOpUn
ceren CIIOXKHBIX MEM METOJIOB | SKOHOMHUKHU U | CIOKHBIX
cerel TEOpUU ¢uHaHCOB ¢ | ceTeil
CJIOKHBIX UCIIOJIb30BaH
ceren UEM METOJI0B
TEOPUHU
CJIOKHBIX
ceren

Onpe;[eﬂﬂeT YCJIOBUA TPUMCHCHUS OITUMH3AIIUOHHBIC 3a/Ja4X B Pa3JIMYHBIX C(I)Can
OKOHOMMKH U (bHHaHCOB

21




[Inanupyemsl
€ pe3yIbTaThI

YpOBEHb OCBOEHHUS

OCBOEHUS
KOMIIETEHIUH ((HEYIOBJIETBOP| «YIAOBJICTBOP OueHouHoe
«XOPOLIO) COTIIMIHOY
(maaMKaTopa WUTEJIBHOY UTEIIbHO» CpeACTBO
JOCTHKEHUS
KOMIETEHIUH
)
3HaTb: @®parmenrap | Hemosinbie Cdopmuposa | Chopmuposa | Borpocsr ams
- cnocoOsl | HOE IPEJCTABIECH | HHBIE, HO HHBIE OIICHKH
pelieHus MIPEJICTaBJIEH | UA O coJiepKalue | CHCTeMaTHye | 3HAHWHA U
ONTUMH3ALU | U€ o | cocobax OT/IeIbHbIE CKHe YMEHHH,
OHHBIX 3aJay | cmocobax pelieHus poOesIbl IpEJCTaBJICH | 3aJlaHus B
Ha  OCHOBE | pelIeHHUs ONTUMU3AIM | IPEJCTABICH | U O BUJIC
NPUMEHEHHs | ONITUMU3AIM | OHHBIX 33/1a4 | U O crocobax pacueTHBIX
METO/I0B OHHBIX 33J1a4 | Ha OCHOBE crocobax perieHus 3ajad,
TEOpUH HAa  OCHOBE | IPUMEHEHHS | PEIICHHS ONTUMU3AIH | TECTOBBIE
CITO’KHBIX MPUMEHEHHS | METOJIOB ONTUMU3AIM | OHHBIX 33/1a4 | 3a/IaHUS
cereit METO/IOB TEeOpUun OHHBIX 33/1a4 | Ha OCHOBE
TEOpUn CITOKHBIX Ha OCHOBE IPUMEHEHHS
CITOKHBIX cere NPUMEHEHHS | METOJOB
ceTen METOJIOB TEOPUHU
Teopuun CJIOKHBIX
CJIOKHBIX ceren
ceren
YMeTs: ®parmenrap | Hecucremar | B nenom Cdopmuposa | Borrpocsr mist
pemarpb HOE YMEHHE | HYECKOe YCIICLITHOE, HHOE YMEHHE | OLIEHKU
ONTUMM3ALM | pPelaTh MpUMEHEHHE | HO pemiarb 3HaHUU U
OHHBbIE ONTUMM3ALM | YMEHUH coJepikaliee | ONTUMH3AIM | YMEHHI,
3a/1aun B | OHHbBIE peuiarthb OT/IebHbIC OHHbIE 3aaHus B
pa3IMYHBIX | 33734 B | onTUMM3alK | poOesbl 3a1a4d B BUJIE
chepax Pa3IUYHbIX OHHBIE yMEHHE pa3IMYHBIX | pacueTHBIX
SKOHOMHMKH U | chepax 3a/1aud B pemiarhb chepax 3ajad,
¢uHaHCOB SKOHOMMKH U | Pa3IU4HbIX ONTUMM3AIM | SKOHOMHKHU U | TECTOBBIE
(uHaHCOB chepax OHHBIC (¢buHaHCOB 3a/IaHus
SKOHOMMKH U | 33/1a4¥ B
(uHaHCOB pa3IMYHbIX
chepax
SKOHOMHKH U
(GbUHaHCOB
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7.2 3apaHus MM MHBbIE MATEPHAJIbI, HEO0X0AMMbIE IS OLEHKH 3HAHUIN U
YMEHMH, XapaKTepUu3y0IuX (popMUpOBaAHHE KOMIIETCHIMH B IIpoLecce 0CBOCHUSA

OIl BO

Bonpocwt 0na oyenku 3nanuit u ymenuil, xapaxmepusyouwux gopmuposanue

KomnemeHuuil
HIudp Bormpocet [TpaBunbHbBII
KOMIIETEeH OTBET
y2078
I[IKIT-4 |1 Kak Ha3biBaeTcs NyTh MEXIy BepmiMHaMu a u b B | Kparwaiimuii myts

HCOPUCHTUPOBAHHOM HaMMCHBIIIECC

KOJIMYECTBO pedep.

rpade,  conep Kaluii

2. Kak Ha3pIBaeTCd MUHUMAJILHOE YHCIIO napauiCiabHbBIX TPAKTOB
MEXTy J1F000H Tapoid y310B?

CBSI3HOCTB CETH

3. Uto xapaktepusyetr CBI3HOCTh CETH?

YCTOWYUBOCTH CETH
K HOBPEXICHUAM

4. Kak Ha3pBaercs QITOPUTM  OTCEYEHHs OTPE3KOB | AITOpUTM
ITPOU3BOJIBHBIM BBITYKJIBIM MHOTOYTOJIbHUKOM? Knpyca — beka
5.Kak HaszpiBaeTcs AJNTOpUTM, KOTOPBIM HCHOJB3YeTCd B | AITOPUTM
KOMITbIOTEPHOU Tpaduke JJs KIUNMUHTA (HaX0oXkaeHus obnactu | Yailnepa —
NepeceueHms) OTCEKaeMOr0 MHOTOYroJIbHUKA IO OTceKaroueMy | ATeproHa

MHOTOYTOJIbHUKY?

6. Kak kakux ¢uryp ucnosipb3yercs alilroput™ Y aiiepa —
AteproHa?

JI1st mmockux

7. Yto Takoe «rpadoBasi HEHTPATHLHOCTHY B KOHTEKCTE CIIOKHBIX
ceten?

WNnentuduxamus
BRKHBIX Y3JI0B HJIU
pE€6ep B cetn

8. Kak HaszbiBaeTCsi MOjEb, KOTOpas SBJSIETCS airoputMom | Mojenb

reHeparuu CITyJaHBIX Oe3MacmTaOHBIX cerei ¢ | bapabamu-

WCIOJIb30BAHUEM TIPUHIUTIA NPEIOYTUTENLHOTO | ATbOepT

MIPUCOCTNHEHHUS?

9. Kakue nBe BakHbIC OOIIME KOHIICTIMH BKITIOYAET B CEOs Pocr cerw,

Mogenb bapabamu-Ans6ept? MIPUHITATT
PEIIOYTUTEIEHOT

O IIPUCOCAMHCHUA

10. Kak Ha3bIBaeTcs MOJENb T€HEpAlMK CIy4aiiHbIX I'padoB, B
KOTOpOil Bce rpadbl ¢ GPUKCUPOBAHHBIM HAOOPOM BEPIIHH U
(bukcupoBaHHBIM HabOPOM pEGEP OJMHAKOBO BEPOSTHHI?
Cy1iecTByeT JiBa TECHO CBSI3aHHBIX

Mogens DOpnaéuia-
Penbn

11.Kakue cymecTByroT BapuaHTel Mojeiau Jpaéma-Pensn bunomuanbHas,
paBHOMEpHasl.

12. Kak Ha3bIBaeTcs METpUKa, KOTOpast IJIacUT, 4To JBa rpada Metpuka

OJM3KHU, KOTJa UX IUIOTHOCTU pedep OIU3KU Ha Beex pacxokIeHUs

COOTBETCTBYIOIIUX UM ITOJAMHOXKECTBAX BEPIINUH? pebep

13.Kak Ha3bIBaeTCsi cHMMeETpUYHas usmepumast pyHkus W : I'padon

[0,1]°>]0,1]?

14 Kaxk Ha3bpIBaeTCsl METPUKA, KOTOPas TJIACUT, 4TO JBa rpada
OJIM3KHU, €CIIU UX paclpeiesieHus: noarpadon OIU3KU

Mertpuka BBIOOPKH

15. Kak Ha3bpIBaeTcs MOJENb TeHEpAINH CITyYaiiHbIX rpadoB,

Monens VYorrca—
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KOTOpas co3aaeT rpadMiKy CO CBOMCTBAMH Majoro MHpA, Crporara
BKJIKOYasi Majible CPEAHUE JAIIUHBI IIyTEH U

BBICOKYIO KJIACTEPU3AINIO?

16. B xakom rony Obuia npeioskena Moens Yorrca—Crporama? | 1998

17. — Kak Ha3pIBaeTCs MaTeMaTHUeCKuid Tpad), B KOTOPOM
OOJIBIIMHCTBO Y3JIOB HE SBIISIIOTCS COCEISIMHU JIPYT Jpyra, HO
cocer JIFo0O0T0 JaHHOTO Y3I1a, BEPOSITHO, OYIyT COCEASMHU JIPYT

Apyra?

Cetp Manoro mupa

18. Uto Takoe pa3BUBAIOLIUECS CETH?

JvnHamuyeckue
ceTH, KOTOpBIE
MEHSIOTCS c

TCYCHHUEM BPEMCHU

19Kak Ha3wIBaeTCS C853HbLI 2pagh, HE COACPKAIIUN YUKI08?

Hepeso

[1KTI-6

20. Kaxk Ha3bIBaeTcsl Mepa CTENEeHH, B KOTOPO# y31ibl rpada umerot | Kosddumment
TEHACHIINIO TPYNINPOBATHCI BMecTe? KJIacTepU3aluu
21. Kax Ha3bIBACTCS ko3¢ punment | JlokanbHbII
KJIaCTepU3alluy BEpIIMHBI rpada, KOTOPBIH  KOJIMYECTBEHHO

OTIpeJIeNIsieT, HACKOJbKO OJM3KH €ro coceu K TOMY, YTOOBI
OBITH KJIMKOU (TMOJTHBIM rpacdom)?

22. Kakme cerm MOXHO BBIIEIUTE I[I0 TOIIOJIOTHYECKON
CTPYKTYpPOii?

CiyyaliHbl€ CETH,
CeTH CBOOOIHOIO
MacmTa0a,

CETH MaJIoTo MUpa,
CeTH  JIOKaJIbHOTO
MHpa

23. Kakoii anropuTM OTHOCHTCS K CEMEHCTBY CHIIOBBIX
QITOPUTMOB  YKIaAKH TpadoB HA IUIOCKOCTH, B KOTOPOM
HCIIOJIb3YeTCS pYyKUHHAs buznueckas MOJIEIb,
/i€ BEPIIMHBI ONPE/ICISIIOTCS KaK Tejla CHCTEMBI, a pedpa Kak
MPY>KUHBI?

Anroputm Kamana-
Kagsaii

24.Kaxk onpeaensrorcs pedbpo cetu B mojienu Kamana-Kapaii? [Ipyxuna

25. Yto sBnsiercs pesynbratroM anroputMma Kamama-Kasaii? HarJsIIHOE n300pa
)keHue  rpada Ha
MJI0CKOCTH

26Kak Ha3bpIBaeTcsl Kjacc alropuTMOB Buiyanuzanuu rpados B | Cumosbie

ACTETUYECKU MPHUATHOM BHJIE, II€JIb KOTOPOTO PACIOI0KHUTH | aITOPUTMBI

y31bl Tpada B IByMEpPHOM WM TPEXMEPHOM MPOCTPAHCTBE TaK, | BU3YyalIU3alMH

41O Bce pE€Opa mmenu Obl OoJee-MeHee OJIMHAKOBYIO JUIMHY, W | rpadoB

CBECTM K MHUHUMYMY 4YHUCIO TMepeceueHuid pédep myTém

Ha3HAYEHUS CUJI JUIsI MHOXKECTBa pEOEP U y3JI0B OCHOBBIBASICh HA

WX OTHOCHUTEJIBHBIX MOJIOKEHUSIX ?

27. Yto Takoe TOpOMIaIbHBIN rpag? rpag, KOTOPBIN

MO>KHO YJIOKHMTb Ha
TOD.

28. Kaxk Ha3piBaeTcs rpad), KOTOPBI MOKHO HApUCOBATh HAa TOpe | TOpOUTAbHBIN
TakK, 4To ero péopa nepecekaroTcs TONbKO M0 OOIMIKUM BepIIMHAM. | rpad

29. Kakoe 3HaueHHWE HE TPEBHIINIAET Xpomaruyeckoe | 7

YHCIIO JIF000TO TOpouaansHOro rpada?

30. . Xpomarrueckoe 4ucio Jr000T0 TOpouIainbHOro rpada 6e3 | 4
TPEYrOJILHUKOB HE MPEBOCXOIUT?

31 Ilpu Buzyanusammu rTpadoB IBa CTAHJAPTHBIX CTHIS | AYTOBBIE
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npeacTaBicHus rpadoB? JIUarpaMmbl,
KpPYrOBBIC
PacIoNOKEeHUS

32. Kak Ha3pIBaeTCsi HauWMEHbBIIIEEe YMCIIO repecedeHuid pédep | Uucno

TUIOCKOTO pHcyHKa rpada G. nepeceyeHui

33. Uemy paBHO YHUCIIO MEpECCUCHUH ISl TUTaHAPHBIM Tpada? 0

34. Yto Takoe HOpMUPOBaHHBIH rpad? OopHUEeHTUPOBAHHBI

1 rpag 6€3 LMKIIOB.

35. Kak Ha3piBaercss pedpo, Hauaio 1 KOHEI KOTOPOTO
HAaXOJATCA B OHOM U TOM K€ BEPILMUHE.

Iletnsa

36 Kax Ha3pIBaeTCsl MapuIpyT, B KOTOPOM BCE BEPIITHHBI
pa3INyHbI?

IIpocras nens

37.Kak  HaspIBaeTcs
pé6ep u nerenp?

rpad, B  KOTOPOM  HET KpaTHBIX

[Tpocroii rpad

38. Kak Ha3bpiBaeTcst MpoCTOi IMKI B Tpade, coaepKamuil Bce
BEPIIMHBI rpada pOBHO MO OJHOMY pa3y?

['aMUJILTOHOB IIUKJT

Tecmuot

[Mudp
KOMIIETEHIT
15071

TectoBble 3aganus

[IpaBunbHBII
OTBET

I1KII- 4

1. Vkaxure onpesieieHue «CI0KHbIE CETH B IKOHOMHUKE»:

a) CeTu U1 MMOJKITIOUEHHUS TOMAITHUX YCTPONCTB

b) CeTu, B KOTOPBIX BCE Y3JIbI B3aMMOJICUCTBYIOT JIPYT C IPYTOM,
co3/aBasi CJI0’KHbIE B3aUMOCBSI3U

c¢) Cetu Juis epeiadll CEKPETHBIX JaHHBIX

b

2. BeiOepuTe mpruMepsI CIIOKHBIX CETEH, KOTOPbIE MOJKHO HAHUTH B
YKOHOMHUKE'!

a) CeTH cOlMaIbHBIX MeIna

b) Cetn nutanus

c¢) CeTH IIaHETapPHBIX CUCTEM

a,b

3. BeiOepute MOHATHS, KOTOPBIE CBS3aHBI ¢ TeOpuei rpados u
CJIOKHBIMHU CETSIMHU:

a) Teopus 1iBeToB

b) MapkeTuHroBas cTpaTerus

¢) ¥Y3usl, p€Opa, rpad, HEHTPaIbHOCTH U JIP.

4. YKaxuTe OCHOBHBIE [TPEUMYIIECTBA UCIIOJIb30BaHMsI aHAJIN3A
CJIO’KHBIX CeTell B 9KOHOMHUKE!

a) YBeJIM4YeHUe CI0NKHOCTH ceTer

b) [loHumaHue B3aUMOCBS3EH U CTPYKTYPHI PIHKOB,
NOTPEOUTENBCKUX MPEANOYTEHUH U APYTUX aCHEKTOB SKOHOMMKH

¢) YMeHblIIeHHEe KOJMYeCTBA JTaHHbBIX

5. Vkaxute onpezeneHue «rpadonasi IEHTPaIbHOCTbY B
KOHTEKCTE CJIOKHBIX CeTeil:
a) OneHka ciI0KHOCTH Tpada
b) UnenTudukanus BaxHbIX y3JI0B M pEOEp B ceTn
¢) Merox packpamuBanus rpagon

6. BLI6epI/ITC THIIBI CBH3CI>1, KOTOPBIC MOTYT CYIICCTBOBATH MCKAY
y3J1aMHM B CJIOKHBIX CETSAX SKOHOMHKU .
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a) TosibKO (u3HUYECKUE CBS3H
b) ®unaHcoBbIe, HHPOPMAIIMOHHBIC, TPAHCIIOPTHBIE U JIP.
¢) JInunbie cBsizu

[1KII -6 7. YKaXXuTe MHCTPYMEHT, UCIIOJIb3yEMbIH JIs1 BU3yalIM3alluU U c
aHaJIM3a CIOKHBIX CETEH:

a) DJeKTpuIecKas cxema

b) CronoBas canderka

¢) 'paduueckre mporpaMmbl M MAKETHI 7Sl aHAIN3a CETer
8. BriOepuTe SKOHOMHUYECKHE SIBIICHHS, KOTOPbIE MOTYT OBITH b
W3YYEHBI C IOMOIIBIO aHAIN3a CJIOKHBIX CETEeH?

a) 3menenue 1sera posiapa

b) ®uHAHCOBBIE KPU3UCHI, paCTIpE/ICIICHUE TI0XO0/I0B, BIUSHHAC
COIMAJILHBIX TPYI Ha PHIHOK U JIp.

c) CMeHa BpeMeH rojia
9.Vkaxure onpenencHue «manbiid Mmupy» (small world) addexr B b
CIIOKHBIX CETSX:

a) OTO Ha3BaHUE UHTEpHET-Mara3uHa

b) DddexT, mpu KOTOPOM OOIBIIUHCTBO Y3JI0B B CETH CBSA3AHBI
yepe3 HeOOJIBIIOe YHCIIO TPOMEXYTOUHBIX Y3JI0B

¢) Db dexT, mpu KOTOPOM CETh CTAHOBUTCS CIUIIKOM OOJIBIION
JUIS aHaJIKu3a
10. Beibepute mpoOieMbl, KOTOPhIE MOTYT BO3HHKHYTb MTPH b
aHaJIM3€e CJIOXKHBIX CeTel B SKOHOMUKE!

a) HexBarka qaHHBIX

b) Caunrkom MHOTO TaHHBIX

¢) [Ipo6yieMbl ¢ ANIEKTPONUTAHUEM
11. YKaxkuTe CeTH, KOTOPBIE MOT'YT OBITh IMOABEPIKEHBI «CETCBOMY | D
abdexty» (network effect)?

a) CeTu oOIIECTBEHHOTO TPaHCIIOPTA

b) Cetn, B KOTOPBIX LIEHHOCTH JIJIs TIOJIL30BATEINS PACTET C
YBEJIMYEHHEM YHUCIIA M0JIb30BaTENeH

c¢) Cetu myig oOMeHa perenTaMmu
12.Ykaxxurte nocneAcTBUsI, KOTOPbIe MOXKET UMETh aHATU3 b
CJIOXHBIX CeTel JJIs1 SKOHOMUKH .

a) Bcerma npuBoauT K pocty 6e3paboTHIIBI

b) Yiydienue crpaTeruii ynpaBieHus, IPOrHO3UPOBAHHE
SKOHOMMYECKHUX SIBJICHUM, BBISIBJICHUE PUCKOB U BO3MOKHOCTEMH
¢) CHIWKEeHrEe CTOMMOCTH OSH3MHA

7.3 MeToauveckue MaTepuaJibl, ONpeae/s0NHe NPoueIypbl OleHNBAHUS
3HAHUM W  yYMEHMH, XapaKTepU3YKIIUX CTeleHb C(HPOPMHUPOBAHHOCTH
KOMIIETEH LM I

dopma NPOMEKYTOUYHOU ATTECTALMU IO AUCLUIUIMHE — 9K3AMEH.

[Ipy wW3ydyeHHM TEOPETHUECKOrO0 MaTephana HEOOXOAMMO OMNHUPATHCS Ha
pabouyto mporpaMMmy AUCHUILUIMHBI U TUTEPATypPy U3 OCHOBHOIO cnucka. Kpome 3toro
Marepuala, He00X0IMMO aKTUBHO paboTaTh ¢ IHTEpHET-UCTOYHUKAMU U TOCOOUAMU
IPYTUX aBTOPOB, TOMOTAIONIMMHU YCBOWUTh MaTepuall OTIEIbHBIX pa3/ielioB
IPOTrPaMMBL.
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[IpakTueckue 3aHATUS TPOBOJATCS IO CIEAYIOIIEH cXxeMe:

CryzneHTbl B MHAUBUIYAJIBHOM PEKUME BBITOIHSIIOT 33/1aHUS B KOMIIBIOTEPHOM
kiacce. CyliecTBylOT JBe OCHOBHbIE (hopMmbl 3ajaHuil. B mepBom ciydae Bcem
CTYJEHTaM IMpeAJIaraloTcs OJUHAKOBbIE HCXOJHbIE AaHHblE. [lociie BBIMOTHEHUS
3aJlaHui ycTpauBaeTcs 00CyKIEHHUE PE3YIbTATOB B (POPME TEMATUUECKOMN TUCKYCCHUU.
Bo BTOpOM citydae Ka)kqoMy U3 CTYACHTOB IpeajiaraeTcsi MHAUBUIYaJbHOE 3a/I1aHHUE.
B 3TOM citydae nociie BhIMOIHEHUS 3a1aHKsI OpraHu3yercs padoTa B rpynnax: Kaxablid
U3 CTYJIEHTOB aHAIM3UPYET M KPUTHUECKH OLEHUBAECT WIM K€ HHTEPIPETUPYET
PE3yNIbTATHl OJTHOTO WM HECKOJIBKUX YJIEHOB I'PYIIIBL.

Kpurepun oueHMBAHUSA 3HAHMHA U YMEHHUI, XapaKTepU3yWIIMX CTEeNEeHb
c¢pOopMHUPOBAHHOCTH KOMIIETEHLIUH :

- «(3aumeHOy BBICTABIIETCS B TOM CIIy4dae, €CIM KOMIIETEHLUs 110 AUCLIUIIIINHE
ocBoeHa. OlieHKa BBICTABIISIETCS MPU MOJIyYeHUH oO0yuaromumes 6omnee 50 6anios.

«3a4TeH0» BBICTABISETCS OOydYarIIeMycsi, KOTOPBIM TIOKa3ajd 3HaHUE
OCHOBHOTO MaTepHalia yueOHOU IporpaMMbl B 00beMe, TOCTATOUHOM M HEOOXO0IUMbBIM
JUISL TalIbHEeUIIe y4eObl U MPeACTosIIe padoThl MO CIEIUATbHOCTH, CIIPABHIICS C
BBITIOJIHCHUEM 3aJlaHWi, TPEAYCMOTPEHHBIX YYeOHOW MporpaMMoi, 3HAKOM C
OCHOBHOM JINTEPATYPOU, pEKOMEHJOBAHHOU Y4eOHOM MpOrpaMMoii.

«He3auTeHo» BBICTABISETCS 00yJarOmMEeMycsl, HE 3HAIOIIEMY OCHOBHOM 4acTH
MaTepuana y4eOHON MporpamMMbl, JOIMYCKAIOIMIEMY TNPUHIUIIUAIBHBIE OIIMOKU B
BBIMIOJTHEHUU TPEAYCMOTPEHHBIX y4eOHOW MporpaMMoi 3aJaHui, HEYBEPEHHO C
OOJBIIMMU 3aTPYAHEHHUSIMU BBITIOIHSIONEMY MpakThyeckue padothl. Kak mpasuio,
OIICHKA «HE3aYTEHO» BBICTABIIAECTCS 00YyYaIOIIEMYCsl, KOTOPBI HE MOKET IPOJOJIKUTh
oOydeHHe WU NPUCTYNUTh K JEATEIHHOCTH IO CHEIHAIbHOCTH O OKOHYAHUU
YHUBEPCHUTETA 0€3 IOMOJHUTEIBHBIX 3aHATHIA 110 COOTBETCTBYIOIIEH JUCITUTUINHE.

7.4 TunoBble KOHTPOJIbHbIE 32JAHUA UM HHbIE MATEPHAJIbI, HE00X0IUMbIe
JJISl OLEHKU UHAMKATOPOB J10CTHKEHUSI KOMIIETEHUI, YMEHHI U 3HAHU U

Pe3yabTaThl 00yuyeHus
HaunmenoBanue
(ymeHus ¥ 3HAHUSA),
HaunmenoBanue HHINKATOPOB TunoBbie KOHTPOJbHbIE
COOTHECEHHbIe
KOMIIeTEeHIIM U JOCTUKEHMSI 3aJaHusA
¢ HHIAMKATOPAMU
KOMIIETEeHIIM U
JOCTHKEHHMSI KOMIIEeTeH U
IIKII-4 1. BpiOupaer | 3HATB: OCHOBHBIC ITOIXOIbI 3aganue 1.
Croco6HOCTh MaTeMaTH4ecK K PELIECHUIO MPUKIIATHBIX PackpbITh CyThb JIOKaJbHBIX H
MIPUMEHATD Wi anmapar B | 3aJad  METOJaMH TEOpUHU MHTErPAJIbHBIX CBOICTB B CETSIX,
MaTeMaTUYECKU 3aBUCUMOCTH CJIOKHBIX CEeTeH MOHSITUE METPUKU CETEM.
i ammapar mpw | OT cHenupuKkd | YMeTh: WACHTU(DUIHNPOBATH
pazpaboTke pertaemMoit NpUKIagHbIe 3a7auu Teopun | 3amanue 2.
BBIYUCIIUTENbHBl | TPUKIAAHOU CIIOKHBIX cereir, | C TIOMONIBIO AHATUTHYECKHUX
X  aIrOpuTMOB | 3a7adu U | UCHOJIb30BaTh METOJbl U | MHCTPYMEHTOB TEOPHH CIOKHBIX
JUISL ~ PEIIeHUs | JOCTYMHBIX WHCTPYMEHTBI TEOpPUM | ceTeil  BBIACIUTE B  CETU
3a1a4 B 00JaCTH | JIaHHBIX. CJIOKHBIX CEeTeH AKOHOMHUYECKUX TpaH3aKIui
SKOHOMHUKH U y3e, o0agaron i
(huHaHCOB HanOOJIBIIMMH BO3MOKHOCTSIMHU
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10 OCYIIECTBIICHUIO apOUTpaxa.

2. Ilpumenser
aKTyaJbHbIC
WHCTPYMEHTAT
BHBIC CpE/ICTBA
UL pelIeHUs
3amaq B
obmactu
SKOHOMHUKH U
(uHaHCOB.

3HaTh: aKTyaibHbIE
QJITOPUTMBI JUISl pELIEHUs
3a/1a4 aHaiIu3a

CETEBBIX CTPYKTYp UX
IPEUMYILECTBA U
HEJ0CTaTKH, OCHOBHbIE
IIPUIIOKEHUS JUIsl MOJIETIEN
TEOPHUH CIIOKHBIX CETEH
Ymers: JienaThb
palurOHaIbHBINA BBIOOD
Hauboee 3¢ (dEeKTUBHBIX
AJITOPUTMOB aHaJn3a
CETEBBIX  CTPYKTYp Ui
pemieHus 3amad B 00OJacTu
SKOHOMMKH U (PUHAHCOB

3ananmue 1.

PackpsITh CyTh MOJEIIN
bapabamu-Ansbepra,
BO3MOYKHOCTH IPUMEHEHUS

JAHHOM MOJENM JUIs PpEeLIeHUs
3a7a4 B 00JIaCTU SKOHOMHUKU M

(uHaAHCOB.

3aganmue 2.

Chopmynupyiite 3a1auy
CO3JIaHMSI PSKOMEHIAIIUU TOBapa
JUIS  TIOCETUTENs]  WHTEPHET-
Mara3uHa Ha OCHOBE
MNpeaAcCTaBJICHUA JaHHBIX 0

TOBapax M MOKYyIKax B BUIAC CCTH.

3. Ompenenser | 3HATH: coBpeMeHHble | 3amanme 1.
YCIIOBHS METOJBl W HWHCTPYMEHTHI | PacKpbITh CyThb COBPEMEHHBIX
MIPUMCHCHHUS MaITMHHOTO OOYYeHHs JIi | METOJOB W HWHCTPYMEHTOB
Pa3TUIHBIX co3faHusi, OOydeHHS ¥ | MalmIMHHOTO  OOydYeHus  JyId
MOJIeNIEd U WX | OUEHKH KadecTBa | CO3/JaHMs, OOYYCHHS M OIEHKH
WHTEPIIpETaIN TIPUKJIATHBIX MoOJIeJIel | KadecTBa MPHUKIAIHBIX MOJEIeH
U, B TOM YHUCJIE | CETEBBIX CTPYKTYP. CETEBBIX CTPYKTYD
BBISBIICHUS YMeTh: HWCIOJIL30BaTh | 3amaHue 2.
CUTYaI1 COBpeMeHHble MeTonsl U | PeamuzoBath b yHKIHIO
nepeo0ydeHusi | WHCTPYMEHTHI MATUHHOTO OTIpENeNIeHUs]  LIEHTPAIbHOCTH
MoOZeNnu  Npu | OOydeHHs JUIs CO3JaHMS, | cA3u  TO  TIOCPEAHUYECTBY
paszpaboTke 00yJeHUs u OlleHKH | (MOKHO MCITOJIH30BaTh (DYHKIIUH,
BBIYHCIUTENIBH | KauecTBa NPUKIATHBIX | OIpeaessIonye KpaTyanmii
BIX AJITOPUTMOB | MOJENIeH CETEeBBIX CTPYKTYp | HyThb U JUIMHY IYTH MEXKIY
JUIs  pellleHds | MpU peleHuH 3agad B | y3namu). CpaBHHUTH pealin3aluu
3aza4 B | o0nactTh  SKOHOMHMKM ¥ | COOCTBEHHON M BCTPOEHHOU B
obnactu ¢dbuHaHCOB NetworkX GyHKITUN.
SKOHOMHKH U Busyanusupoatb paszMepom
(hvHaHCOB (TONIIMHOM CBSI3H)
HEHTPaJIbHOCTh CBSI3U o
MOCPEIHUYECTBY TUIS 3x
SMITUPHUUECKUX CETEH.
1. 3HATBL: METOIbI pelICHUs 3ananue 1.
JleMOHCTpHpye | ONTUMHU3AIMOHHBIE 3a7a4U PackpeiTh  CyTh  aJrOPUTMOB
IKII-6 T 3HAaHHME | Ha OCHOBE TEOPHUH CIOKHBIX | peUIeHHUs ONTHUMH3AIIHOHHBIX
CriocoGHOCTh APXUTEKTYP ceTeil. 3alayi  Ha OCHOBE TEOpUU
CTaBUTh U PEIIaTh | COBPEMEHHBIX YMeTh: pemiath | CIOKHBIX CETEH.
ONTUMM3AIMOHHBI | MHCTPYMEHTA ONTUMM3AIMOHHBIE 3a7auu | 3aganue 2.
€ 3a7]auu B BHBIX CpPEICTB | Ha OCHOBE CIOXHBIX ceTei W3 3amanHoro kmacca (wim
pa3IUYHbIX peanuzanuu KOHEYHOTO Habopa ceTeil) ceTeit
chepax ONTUMU3AIMOH BBIOpaTh ONTHMAIBHYIO CETh C
SKOHOMHKH H HBIX 3aJa4 B TOYKH 3PEHHS] YCTOWYHMBOCTU K
¢uHaHCOB Pa3IUYHBIX CIIy4aiiHbIM aTaKam.
cdepax

OKOHOMHMKH H
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(huHAHCOB.

2. Bnaneer
MPAKTUYECKUM
HABBIKOM
perenus
OIITUMHU3AIINOH
HBIX 3aJ1a4.

3HATh. OCHOBHBIE I101XO0bI
K PELICHUIO0 MPUKIAIHBIX
3a/a4 B chepe 3KOHOMUKHU
U (MHAHCOB C
UCII0JIb30BAHUEM
METOJ0JIOTUH TEOPHH
CJIOKHBIX CETEH

YMerb: pemars MpakTHKO-
OPHEHTHPOBAHHbBIE 3a/Ja4uu
B cdepe DIKOHOMUKH U
(¢uHaHCOB c
UCIIOJIb30BAHUEM METOJIOB
TEOPHUH CITOKHBIX CETEeH

3ananme 1.

Onucatb OCHOBHBIE MOAXOMBI K
PELICHUIO0 TPUKIAJHBIX 33/lad B
cepe IKOHOMUKH U (PUHAHCOB C
UCIIOJIb30BAHUEM METOOJIOTUU
TEOPHUH CIIOKHBIX CETEH

3ananmue 2.

Ucnonb3ys JTAHHbIE
AMITUPUYECKOU ceTn
(oTpaxkaromieii AKOHOMHUYECKHUE
3aBUCUMOCTH) MMEIOIIUNA  He

menee 200 m mHe Oomee 1000
V3JI0B BBISIBUTH CIIA0BIE CBSI3U
(weak ties) B ceTu. Micnosib3oBaTh
JUIS  pemieHWs ~ OJWH W3
H3YYCHHBIX QITOPUTMOB
BBISIBJICHUSI COOOIIECTB B CETSX.
HarnsoHo BH3YaJIM3UPOBATH
pe3ynbTaT: TOKas3aTh cla0bie
CBA3M Ha H300paXEHUU CETH;
JIaTh Ha M300paxKeHNH
OCHOBaHHUE JIJIsl BBIOOpA JTaHHBIX

CBA3€l B KauecTBe cCHabObIX
CBSI3EH.
PeanuzoBaTth 0a30BBIi aropuT™M
paccTaHOBKH METOK c
WCIIOJIb30BAHUEM  CITy4aHOTO
onyxnanus. [IpumeHuTs ero s
SMIIUPHUUECKOTO rpada,
conepkaniero He menee 70 u He
6osee 200 y3I10B.
3. Omnpegensier | 3HATh: cIOCOOBI pelICHUS 3ananue 1.
yCIOBUS ONTUMM3AIMOHHBIX 337a4 Ha | Beimenuts cnocoObl pelieHus
MIPUMEHEHUS OCHOBE MTPUMEHEHHUS ONTUMM3AIIMOHHBIX 3a/Ja4 Ha
ONTUMM3AIMOH | METOJOB TEOPUH CIOKHBIX OCHOBE TPUMEHEHHS METOJIOB
Hble 3aJaud B | ceTeil. TEOPUHU CIIOKHBIX CeTeit
Ppa3IUYHBIX YMeTh: pemate | 3agaHue 2.
chepax ONTUMM3ALMOHHBIE 3anaun | Peann3oBaTh ITOPUTM
SKOHOMHKH Y | B pPa3IM4HBIX  cepax | JIOKaTbHOW HaBUralliu B MOJEIU
(uHAHCOB. 9KOHOMHKH ¥ (PMHAHCOB Kneitnbepra u BU3yanu3upoBaTh

ero pe3yabTaThl (Ha
U300paKeHNH CEeTH I0Ka3aTh
IyTh, HOCTPOEHHBIN C MIOMOIIBIO

HaBUTaLUH) u MOCTPOUTH
rpaguk, MOKa3bIBAOIINH
3aBUCUMOCTb  PACCTOSHUS  JI0

IIEJIEBOTO y3J1a B 3aBUCUMOCTHU OT
HOMEpa  Iara  ajropuTMa.
[lokazatp He  MeHee  3X
CIICHapHeB Ha 3X pelieTka ¢
pazubiM nokasarenem a: {0,1,2}
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IIpumep 3K3aMeHALIMOHHOTO OMIeTA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE BIO/KETHOE

YUYPEXKJEHUE BBICIIEIO OFPA3OBAHUSA
®UHAHCOBBIA YHUBEPCUTET
P NPABUTEJIbCTBE POCCUNCKOM ®EJIEPAIIUH
(PuHaHCOBBIIl YHHMBEPCHTET)

Kpacnomapckwii punman Kadenpa «Maremaruka u
UHPOpPMATHKAY

Jucuuninuza ®opma 00ydeHHs OuHast

«MartemaTH4ecKue MOJEIN MUKPO- U MAaKPOIKOHOMUKH)

Kypc 4 Cemectp 7

Hanpasnenue 01.03.02 Ilpuknaagnas MareMaTuka u [Tpodune «AHanu3 AaHHBIX U

nHpopmaTrka NPUHSITHE PELLICHUN B
HKOHOMUKE M (PHAHCAX)

3K3AMEHAIIMOHHBIA BUIET Ne

bajbl
3aaHus IK3aMeHAUMOHHOI 0 OuiIeTa
BPC
TeopeTnueckue BOIpPOCHI:
1| Monens bapabamu-Ans0epra. Pacnipenenenus creneneit y3nos B mogenu. | 20
2| Anroput™m  Kiactepusainuy  (BbISIBIEHHUS coobOmiecTB) B cetw label | 20
propagation.
[IpakTnueckoe 3agaHue
3| [TocTpoiiTe pacmpeneneHue cTeneHel y3iaoB 3amaHHOW cetu. [loctpoiite | 20
rpaduk pacnpeznenenus ysnos. [loctpoiite rpaduk pacnpenesneHus y3JoB,
NO3BOJIIONIMIA  OLIEHUTh TMPUHAJUIEKHOCTh CETH K Oe3MaciiTaOHbIM.
Ycrpanute apredakThl KOHEUHOTO KOJIHYECTBA Y3JIOB B CETH C IMOMOIIBIO
BU3yaJu3aluu rpaduka pacrpenelieHds Y3JI0B CETH C MOMOUIbIO JIOT-
OMHHMHTA
UTOT'O 60
IToaroroBui: H.T'. IIbsinkOBa

Ha ocHoBe nepedHst TeOpeTUYECKUX BONPOCOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1aHHH,

YTBEpXKIEHHOTO Ha 3acenanuu kadeaps! (mpotokon Ne ot 2024r.).
YTBepxkaaro:
3aBenyromuii kadeapoit A.C.Monuan
« » 2024 r.
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8.IlepeyeHb OCHOBHOW W /JAONOJHHMTENbHOW Y4eOHOH JIHMTEpPaTyphbl,
HEe00X0AUMOi1 1151 OCBOCHM S AN CIUILIUHBI

HopMaTuBHO-IpaBOBbIE AKTHI

1. T'paxnanckuit Konexc Poccutickoit @enepanuu (dacth yetBepras) Ne 30-
®3 ot 18.12.2006 r. (B pegakiuu MOCIEIYIOMIUX 3aKOHOB).

2. 3axoH Poccuiickoit ®enepanuu «O rocynapctBeHHOU TaiiHe» No 5485-1
ot 21.07.1993 r. (B penakiuu MoCiaeayOIIuX 3aKOHOB).

3. ®enepanbubiii 3akoH Poccuiickoit denepanuun «O KOMMEpUYECKON TailHE»

4, Ne 98-d3 ot 29.07.2004 1. (B peaakiiuu MOCIECAYIONIUX 3aKOHOB).

5. ®enepanbubiii  3axkoH Poccuiickoii ®Denepanun  «O0  uHopMmanmu,
MH(GOPMAIIMOHHBIX TEXHOJOTUAX U 0 3amuTe nHdopmanuu» Ne 149-d3 ot 27.07.2006
r.

OcHoBHas JauTepartypa:

6. Idupo6okoBa, C. H. IlporpammupoBanne Ha s3bike Python mans
nabopaTtopHbIX 3aHATHH : yueOHoe mocobdue / C. H. IllupobGokosa, A. A. Karynees, A.
B. Cynbiz. — Hosouepkacck : FOPI'TIY, 2020. — 104 c. — DbC Jlamp. — URL:
https://e.lanbook.com/book/180938 (mara ooOparmienus: 26.06.2023). — Tekct
3JIEKTPOHHBIM.

7. llenyneko, B.M. SI3bIK mporpaMMupOBaHHUs BBICOKOTO YpoBHs Python.
OYHKIMHN, CTPYKTYPHI IaHHBIX, JAOMOJHUTENIbHBIE MOJYNIH: yaeOHoe nmocodue/ B. M.
Menynpko. - Pocro-Ha-/lony: U3narensctBo KOKHOTO (heepanbHOTO YHUBEPCUTETA

(IO®Yy), 2020. - 107 ¢ - DBBC 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 : 3IeKTPOHHBIIA.

JlonoiHuTEIbHAS JUTEpATypa:

8. Cysu, P.A. f3wpix mporpammupoBanus Python: xypc / P. A. Cy3u. —
Mocksa: UntepHet-Yuusepcuter Undopmarnmonnsix Texnomorwmii, 2021. — 327 c. —
OBC VYHuBepcuteTckas oubnmoTeka online.—
http://biblioclub.ru/index.php?page=book_red&id=233288&sr=1. (mata oOpameHus:
29.08.2023).— Tekcr : 3NeKTPOHHBIH

9. Makxkunnu, Y. Python u ananu3 nanneix / Y. MakkuHmu ; mep. ¢ auri. A.A.
CnunkuHa. — MockBa :  JMK TIlpecc, 2021. - 482 c— URL:
https://new.znanium.com/catalog/product/1027796 (nata obpamenus: 29.06.2023). —
TeKCT : 3EKTPOHHBIMN.

10. KnekoBkuH, I'. A. 'eomeTpuueckas Teopus rpados : yaeOHOE TocoOue 115
By30B / I'. A. KnexoBkwun, JI. I1. Konnora, B. B. KonnoB. — 2-¢ u3a., ucnp. u gom. —
Mockaa : HOpaiit, 2022. — 240 c¢. — (Bwicmee o6paszoBanue). — ObC HOpait. —
URL: https://urait.ru/bcode/514847 (mara oOpamenus: 16.08.2022). - Tekcrt:
3JIEKTPOHHBIMN.

11. Copouan, C. B. OcHoBbI Teopuu rpadoB : y4eOHO-METOAUUECKOE MOCOOHe
/ C. B. Copouan. — Huxnuit Hosropon : HHI'Y um. H. U. JloGauesckoro, 2023. —
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http://biblioclub.ru/index.php?page=book_red&id=233288&sr=1
http://biblioclub.ru/index.php?page=book_red&id=233288&sr=1

59 ¢. — TekcT : aeKTpoHHbIH // JIaHb : anekTpoHHO-0MbMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/344828 — Pexxum noctymna: 1uist aBTOpU3. MOJIb30BATEIICH.

9.1lepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAIMOHHON CeTH
«HTEepHET», HEOOXOAUMMBIX [IJIsl OCBOCHHS JUCHUIINHbBI

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

2. Python Documentation [DnekTpoHHBIN pecypc]: cailT. — Pexxum noctymna:
http://python.org/doc/

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

4, NetworkX [DnexkTpoHHbli pecypc]: cailt. — Pexum jgocryna:
http://networkx.github.io/
5. DnextponHas  Oubnuoreka dunancoBoro yHuBepcuteta (Ob)

http://elib.fa.ru/
6. DnekrpoHHO-O0uOMoTeuHas cuctema BOOK.RU http://www.book.ru

7. DNeKTpOHHO-O0MOIMOTeUHasl cucTeMa «YHUBEpCUTETCKass Oubiamoreka
OHJIAMH» http://biblioclub.ru/
8.  DrekTpoHHO-OMOIMOTEUHas cucTeMa Znanium http://www.znanium.com

9. DNEeKTPOHHO-OMOIMOTEUHAasT  CHUCTEMa  M3JaTeIhCTBa «OPAMT»
https://www.biblio- online.ru/
10. DnexkTpoHHO-OMOIMOTeUHAs cHUCTEMA WU3/1aTEIbLCTBA «Jlauby»

https://e.lanbook.com/ 1
11.JlenoBas onnaiin-oubaroTeka Alpina Digital http://lib.alpinadigital.ru/
12. Hayunas snmektponHas 6ubdauoreka eLibrary.ru http://elibrary.ru
13. HanwmoHnanbHas 35ekTpoHHas 6ubnamoreka http://H30.pd/

10.MeTonuyeckue YKa3aHusl i O0Oy4alIIMXCSA 1O  OCBOCHHIO
AUCHUTTHHBI

CamocrosiTenbHass paboTa CTyI€HTOB MPOXOAUT ayAUTOPHO W BHEAYAUTOPHO.
OpraHuzaiuy caMOCTOATEIbHON PabOThI CIYKUT KaJeHIAPHO-TEMATUYECKUN TUIaH
M3YYEHHUs] AUCUUIUIMHBL. B 3TOM IuiaHe yka3zaHa TeMaTHKa JICKUUM, MPaKTUYECKUX
3aHATUMN, BOMIPOCHI U 3aJaHUA JIJISI CAMOCTOSATEIIbHOTO U3YUYEHUS.

[Ipu moAroToBKe K JEKIMH 11EIeCO000pa3HO MPEABAPUTEIHLHO MO3HAKOMUTHCS C
ee coZep KaHUEM M0 PEKOMEHJAOBAaHHBIM MOCOOUSIM U BBIJIEIUTh HaNOOJEe TPYIHbIE
BOIIPOCHL. BO BpeMs JIEKIIHI ClIeAyeT KOHCIIEKTUPOBATh cojepkanue jekuuu. [locne
3aHIATHA CJIeIyeT MTPOBECTH pPadOTy C KOHCIEKTOM: OTPEAaKTUPOBATH 3aIHCH,
opopmuth KoHCTEKT. [Ipu odopmieHun 1enecoodpa3Ho BBACIATH CICIHATBHBIM
oOpa3oMm Ha3BaHUA TeM U (OPMYJIUPOBKU BOIPOCOB, OCHOBHBIE OIMPEEICHUS,
GbOpMYITHUPOBKM HOPMATUBHBIX TOKYMEHTOB U MPUMEPHI PELICHUS] PACCMOTPEHHBIX
3aaa4d. CaenaHHbIe 3aMKiCH HY>KHO CBEPUTH C YUeOHUKAMH U YY€OHBIMU MOCOOUSIMU U
B ClTy4ae pacX0kKJACHUN MPOKOHCYIbTUPOBATHCSA C MPETOIABATEIIEM.
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MeToauyeckue yKazaHus 10 NPOBeJeHUIO MPAKTHYECKUX 3aHATHI

[Io cTpykType mNpakTUYECKHUE 3aHATUSI CJEAYeT pa3/eluTb Ha y4YeOHBbIE U
KOHTPOJIbHBIE.

VYyeOHblE MpPaKTUYECKUE 3aHSITHS CTPYKTYPHO COCTOSIT M3 CIEAYIOIIUX
KOMITOHEHTOB:

1) IPOBEPKA HAJUYUS BBIOJTHEHHOTO 3aJaHUs CAMOCTOSATEIILHOW PaboThI
Ka)KJIOTO CTYJICHTA;

2) KOJUICKTUBHBIN pa300p KOPPEKTHOCTH BHITIOJTHEHUS IOMAIITHETO 3aJaHuUS;

3) pa300p TUMUYHBIX OITMOOK, BOSHUKIIHNX B CAMOCTOSTEIILHOU paboTe;

4)  paccMOTpEHHE TEOPETHYCCKHUX BOIPOCOB, CBS3aHHBIX C TEKYIIUM
IpaKkTUYeCKuM 3aHsiTheM; [IpoBeeHrne TecTUpoBaHus WM MUCEMEHHOTO OMpoca.

5)  pa30op MeTOI0B BBITOJIHEHUS MPAKTUYCCKUX 3aIaHN U PEIICHHS 3a/1a4;

6) KOPPEKTUPOBKA 3aJIaHUI JIJIT CAMOCTOSITEIbHOM paOOThI CTY/IEHTOB;

7) uHTepakThBHas ¢opma — [IpakTHKyM MO penIeHUI0 3a/1ayd M0 TeMaTHKe
3aHATHS ~ TMPEACTaBIsIET CcO0OM  perlieHue  Cchucka  3ajad,  ONpeleTICHHBIX
npenojaaBaterieM. B KaxIoW Tpymme ecTh «CHUJIbHBIN» CTYJIEHT, KOTOPBIA MOXET
BBITIOJIHSITH (DYHKITMY KOHCYJbTAHTA M TIOMOIIHUKA MPEIogaBaTeto.

KoHTponbHBIE TIpaKkTUUECKHE 3aHATUS CTPYKTYPHO COCTOSIT W3 CIICAYIOIINX
KOMITOHCHTOB:

1)  mpoBepka HaJIMYKSA KOHTPOJIBHON pabOThI KaKIOTO CTY/ICHTA;
2)  pa300p TUMHYHBIX OIINOOK, BO3HUKIIUX MPHU BBITOJHECHUHA KOHTPOJIBHON
paboTHI;

3) NPOBEJIEHNE ayIUTOPHOM KOHTPOJILHON PabOTHI.

[Tpu moArOTOBKE K MPAKTUYECKOMY 3aHSITHIO HEOOXOAMMO MTOBTOPUTH UJITH, €CITH
3TO TpeOyeTcs, U3yuYuTh COOTBETCTBYIOIIHMM TeopeThuyeckuit mMarepuan. Bo Bpems
3aHATHS HY)KHO TOYHO 3alMCHIBaTh (HOPMYJIUPOBKU pEIIAEMBIX 3aad, BOMPOCHI,
yKa3zaHHs TperojaBaTeNis K pelieHuI0 U pasdupaembie pemenus. [locie 3aHsaTHIA
HEOOXOJIMMO TPOCMOTPETh 3alMCAHHBIE PEIICHUS W BOCCTAHOBUTH B PEIICHUSAX
umeroluecs npodensl. B ciydae 3aTpyaHeHNU OTMETUTh COOTBETCTBYIOIINE 3aaHUS
U oOpaTUThCS 3a KOHCYNIbTalMeW K mpenojaBarento. [lpaktuyeckue 3aHATHS
MPOXOJAT, KaK MPaBUIIO, B WHTEPAKTUBHOW (opMe U MpenojaBaTellb YYUTHIBACT
AKTUBHOCTbH CTYJICHTOB, HAIIPABJICHHYIO HAa PEUICHHE MPEIJIOKEHHBIX 3aj1ad, U B
IIOMCKE OTBETOB Ha Bompockl. He cremyer 00ATbCS NaThb HEBEPHBIM OTBET WIIH
JIOTYCTUTh MHYIO OIIMOKY: MCTPABICHUE W aHAJIU3 OMMOOK B PEXHME OOIICHHS C
MpernoaBaTeieM U COKYPCHHKAMU B XOJ€ MPAKTHYECKOTO 3aHATHSI CIOCOOCTBYIOT
OCBOCHHUIO Y4YEOHOro MaTepualia W NPeAyNpekIA0T TMOsABJICHUE OIIUOOK B
aJIbHEHIIIEM.

Ha npakthuecknx 3aHATUAX peaNU3yeTcsl ACATEIBHOCTHBIM MOAXOM JUIA
peleHus npakTuyeckux 3aaad. CyIHOCTh €ro 3aKJI04aeTcsl B TOM, 4TO B MpoOIEcce
Y4eOHBIX 3aHATHI CO3MAIOTCS CHEIUANTbHBIC YCIOBHSA, B KOTOPBIX OO0YyYarOmUNCS,
OMUPAsICh HA PUOOPETEHHBIC 3HAHUS, MBICJICHHO U MPAKTUYECKHU JEUCTBYET B LIEIISIX
Moucka W OOOCHOBaHUSI ONTUMAJbHBIX BapuaHTOB ee pemeHus. Co3naercs
npoOJieMHas 3a/1aya, CTyICHThl 3HAKOMSITCS C 3a7avyeil, aHaIU3UPYIOT €€, BBIICISIIOT
Jexaniee B €e OCHOBE MPOTUBOPEUHE, CO3/Ial0T U OOOCHOBBIBAIOT MOJENIb CBOMX
BO3MOKHBIX AEHCTBUM MO pa3pelIeHUI0 MPOOJIEMHON CUTyaluu, IpoOyIOT pa3pelnuTh
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BO3HHUKIITYIO TIPOOJIEMY Ha OCHOBE UMEIOIINXCS Y HUX 3HAHWH, BEICTPAUBAIOT MOJICITH
CBOUX JECUCTBUM IO €€ PELICHUIO.

JlomamiHue 3amaHus CIEMYeT BBIMOJHATH PETYJSIPHO TPH TOJATOTOBKE K
MPAKTUYCCKUM 3aHATHSIM. B OOJBITMHCTBE CBOEM 3aJaHMsl SBISIOTCS THUIIOBBIMH, U
oOpa3sibl UX perieHus coaepkaTcs B PEKOMEHIOBAaHHBIX MOCOOHSAX, B MaTepHaiax
JIEKIMH U MPAKTUYECKUX 3aHATUM. ECIM TO WIM MHOE 3aJlaHuE BBI3BAJIO 3aTPyJAHECHUE
HEOOXO0UMO OOpaTUThCS K MPENoJaBaTeIl0 Ha KOHCYJIbTAllMU WU OJbKaliiem
MIPAKTUYECKOM 3aHSATHUU. PETyIsIpHOCT, B BBITOJIHCHHM JIOMAIIHUX 3aJdaHUuil —
BaXHBIN (DaKTOP OCBOCHUS TUCIUILIMHBL. Jake HeOOIbIIME OTKIIOHEHHUS OT rpaduka
MOTYT CITPOBOITMPOBAThH CEPHE3HOE OTCTABAHUE U B JAIBHECHUIIIEM — PUCK TIOJTyUEHUS
HEYJIOBJICTBOPUTEILHBIX OIICHOK B X0JI¢ TEKYIIEH U MPOMEXYTOYHON arTecTanum. J{is
BBITIOJTHEHUS JIOMAITHUX 3aJaHuil ClIeJlyeT BECTH IepcoHalbHy0 b B oOmaunom
cepBuce https://edu.1cfresh.com. KoHTponb 3a BBIMOJIHEHHWEM JOMAIIHUX 3aJaHui
OCYIIECTBIISICTCS B XO/I€ TIPAKTHYCCKUX 3aHATUH U BEIOOPOYHOTO coOeceI0BaHusI.

11.1lepeyenr HMHGOPMALMOHHBIX TEXHOJOTHH, HCHOJAb3yeMbIX MPH
OCYLIECTBJICHUM O00pPa30BaTeJbHOI0 Ipouecca Mo AUCHUIVIMHE, BKIKYas
nepeyeHb He00XOAUMOr0 NMPOrpaMMHOIO odecrneYeHUs1 U HHGOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

11.1 KoMIUIeKT JIMIIEH3MOHHOT 0 MPOTPAMMHOI0 00ecTeYeHms:
1. OC Astra Linux,
2. LibreOffice

3. AntuBupyc Kaspersky

11.2. CoBpeMeHHBIE npogeccuoHaaIbHbIC 0a3bl  JaHHBIX "
HH(OPMALMOHHBIE CTIPABOYHbIE CHCTEMBI

1. NudopmanmonHo-o6pazoBaTenbHbIN nopTan @UHyHUBEpCUTETA. http:
/lportal. ufrf.ru
2. OnextponHas >HIMKIoNeaus http://ru.wikipedia.or.q/wiki/Wiki

3. Cucrema  koMmIUiekcHOTO  packpeitus uHpopmaruu «CKPUH»

http://www.skrin.ru/

4, OnextporHo-6mbmmoTeunas cuctema BOOK.RU http://www.book.ru

d. DNEeKTPOHHO-OMOIMOTeUHAsT cUcTeMa «YHUBEpPCUTETCKass OubiImoTeka
OHJIAMH» http://biblioclub.ru/

6. DJEKTPOHHO-OMOMMOTEeYHast ~ cucteMa  Znanium
http://www.znanium.com.

7. DnexkTpoHHO-0MbMoTeunas cucrema «Jlaawy http://e.lanbook.com.

8. DnekTpoHHO-0MbIMoTedHas cucreMa «tOpaiit» www.biblio-online.ru.

Q. ObC «EamHoe okHO JocTyma K 00pa3oBaTelbHBIM — pecypcam»

http://window.edu.ru.
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https://edu.1cfresh.com/
http://window.edu.ru/

11.3 CeprupunupoBaHHbie NpPOrpaMMHbIe M aNNapaTHble CpeaCcTBa
3a1UMThI HHpOpMALUU

He npenycmotpensl

12.0nucanue MaTepUHAJIbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMON I
OCylIeCTBJIeHHUS 00Pa30BaTeJILHOIO NMPOLECcCa M0 AUCIHUIINHE

JIist OCBOCHMSI JTMCHUILIMHBI BO3MOYKHO HCITOJIb30BAHUE BBIYUCIUTEITBHBIX
CPEICTB — KOMIBIOTEp, CMAapT(OH WIHM IUIAHIIET, B KA4eCTBE JIOTOJHUTCIBHBIX
MHCTPYMEHTOB OPTaHU3AIMH U OCYIIECTBICHHUS 00pa30BaTeIbHOIO MpOoIecca.

MartepuaibHO-TeXHHUYECKas 0a3a Kpacnogapckoro ¢bunmnana
DUHAHCOBOTO YHUBEPCUTETA COOTBETCTBYET JICHCTBYIONIUM IMPOTHBOIIOXKAPHBIM
NpaBWJIaM M HOpMaM, OOECIEYMBACT MPOBEJCHHUE BCEX BHUIOB JUCIIUIUIMHAPHON W
MEXTUCIMIUIMHAPHOW TTOATOTOBKH, MPAKTUYCCKONM M HAay4YHO- HCCIICI0BATEIbCKON
padboT 0OyJaroNIMXcs, MPEAYCMOTPEHHBIX YUSOHBIM TIAHOM.

OOpa3oBaTeNbHBIH TPOIIECC OOCCIICYMBACTCS CIICIUATBLHBIMU MTOMEIICHUSIMH,
KOTOpBIC MPEACTABIISIOT COOOW ayIUTOPHH JUISl MPOBECACHHS 3aHATHI JICKIIMOHHOTO
TUIIA, 3aHATUH CEMHHApPCKOTO THIIA, JJAOOPATOPHBIX Pa0dOT, BBIIIOJHEHHUS KYPCOBBIX
paboT, TPYNNOBBIX M WHIWBHIYAIbHBIX KOHCYJIbTAIlMH, TEKYIIErO KOHTPOJS H
IPOMEXYTOYHOM aTTECTAINH, TOMEIICHHS ISl CAMOCTOATEILHOM pabOThl CTYJIEHTOB
U TIOMEUICHUS MJisi XpaHEHUss M MNPOPUIAKTUYECKOTO OOCITYyKUBaHUS Yy4eOHOTO
o0opy10BaHMS.

CrennanpHble TOMEIIEHUS YKOMIUIEKTOBAHbI CHEIMAIN3UPOBAHHON MEOEIbIo
U TEXHUYECKHUMH CpeacTBaMu oOOydeHHs, 00eCleyuBalOIIMMU TpeCTaBICHNUE
ydeOHOM HH(pOpMAITUU OOJIBIION ayAUTOPUH, IEMOHCTPAIIMOHHBIM 000PYI0BAaHUEM.

[lomemennst st CaMOCTOATENBbHON pabOThl  OOYYAIOUIUXCS  OCHAIIEHBI
KOMITHIOTEPHON TEXHUKOM, oOecleunBarome mgoctyn K cetd MHTepHeT u
ANIEKTPOHHON MH(OpPMaIIMOHHO-00pa3oBaTebHOM cpene KpacHomapckoro dunuana
DOHUHAHCOBOT'O YHUBEPCHUTETA.

[Ipu wu3ydeHHH meopemuueckoeo wmarepuaia HEOOXOIWMO OMNMHUpPAThCS Ha
pabouyro mporpaMMy JUCIUIUIMHBI U JIUTEPATYPY U3 OCHOBHOTO CIIHCKA.

Kpome »sToro Marepmana HeoOXOquMO aKTHBHO paboTtath ¢ WHTepHET-
MCTOYHUKAMHU M TOCOOHMSIMU JPYTUX aBTOPOB, MOMOTAIOIIMMH YCBOUTH MaTepHall
OTJIEIBHBIX PA3/CIIOB MPOTPAMMBI.
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