degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Maremarnyeckoe MOAETUPOBAHUE TPAHCIIOPTHBIX TOTOKOB
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocraBui: A.B. T'acHukoB, A-p ¢u3.-Mar. Hayk, npodeccop, npodeccop

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MaTeMaTH4ecKiX OCHOB ynpasienus 21.02.2025



AHHOTANMA
Kypc B 1enoM mocBSIIIEH MareMaTHYECKOMY almapary M HEKOTOPbIM (PM3NYECKUM KOHLEHIMAM, KOTOpBIE
MOTYT MPHUTOAMTHCS TPU CO3MAHUM (MOAEPHM3ALUMH) KOMIUIEKCHOM HMHTEIJICKTYIbHOW TPaHCIIOPTHON
cucteMbl. O BaXKHOCTH TaKOW CHCTEMbI B 60pbOe ¢ MpoOKaMi MHOTO CKa3aHO 3a MOCIIeTHEE BpeMsl.
B kypce omnmcaH oOIMH U3 NOAXOMOB K MOJEIMPOBAHUI0 M MCCIEAOBAHHUIO TPAHCHOPTHBIX IOTOKOB,
OCHOBaHHBII Ha TEOPHUH KOHKYPEHTHOTO OECKOAJMIMOHHOTO PaBHOBECHs, KOTOpas IO3BOJSIET OIMHCATH
JOCTAaTOYHO aJIeKBaTHBIN MeXaHW3M (YHKIMOHUPOBAHHS aBTOMOOMIBHBIX YAU4HO-HopoxHbIX cereil (YIC).
PaccmarpuBaroTcss OCHOBHBIE DJIEMEHTHI TPAHCIIOPTHOW CUCTEeMBbI, Bkitouarome B ceds YIIC, daxTopsl,
OTIpeIeNAIONINe TOTPEOHOCTh B MEPEBO3Kax, KpUTEPHH 3()(HEKTUBHOCTH TPAHCTIOPTHBIX CHCTEM W MPUHLUIIBI
ee PyHKIIMOHUPOBAHHUS.
OtaenbHO 00CY)XIAIOTCS TAaKUE MOJIENN TPAHCHOPTHOTO MOTOKA, Kak 1) MaKpoCKOIMYECKHe MOJenu (MOzelb
Jlatitxumna-Yuzema-Puuapnca (LWR), wmopens Takana, Momenbs Yuszema U Jip.) U 2) MHUKPOCKOITMYECKHE
Mozenu (Moens ONTUMaJbHOM ckopocTu Heroamna, Mogens cienoBaHus 3a junepoM «Jxenepan Motopey,
mozenb Tpaiibepa «pasyMHOTO BOAUTEINS», MOJEIIN KICTOYHBIX aBTOMATOB).
[Hogpobuo paccmorpena Teopus KepHepa Tpex (a3 B TpaHCIOPTHOM MOTOKE — HOBBIN TEOPETHUYECKUHN Oa3zuc
JUIl UHTEJUIEKTYaJIbHbIX TPAHCIOPTHBIX TEXHOIOTIUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

q)OpMI/IPOBaHI/Ie Y CTYACHTOB 3HAHUM ¥ HaBBIKOB pa6OTI>I C IOHATUAMHU WU METOAAMH HHTCFpaHBHOﬁ
IreOMCTPUN W KOMIUJICKCHOI'O aHaJii3a B HNPUIOKCHHU HUX K PA3JIMYHBIM 3aJa4aM MaTeMaTH4€CKOIo
MOACIIUPOBAHUSA TPAHCIIOPTHBIX ITOTOKOB.

33]13‘[1/[ JAUCHUIIINHBI

- OcBoenue cryaeHTaMu 0a30BBIX 3HAHWW (TIOHATHIA, KOHIICTIIIMA, METOJOB M MOJIENC) B 00JacTH
MaTeMaTU4YeCKOro MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- npuoOpeTeHHe TEOPETHUECKUX 3HAHMM M IPAKTUUYECKUX YMEHUH M HaBBIKOB B 00J1aCTH
MaTeMaTH4YeCKOr0 MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

- OKa3aHHuc KOHCYJ’IBT&I.II/IEI n noMomuy CTYyACHTaM B IIPOBCACHUN COOCTBEHHEBIX TCOPCTUUCCKUX
HUCCJICIOBAHUM B 001aCTH MaTEMATHIECKOTO MOJCIIMPOBAHHS TPAHCIIOPTHBIX ITOTOKOB.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEMBbI
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh LIaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opranu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBarh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMEe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CEeMMHapax M T.IL.

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIeOBaHUN B 007acTH TMPUKIAAHOW MaTEeMAaTUKH W
nH(POpPMATUKN




OIIK-1 Criocob6eH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTH X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATLHOM ESTENbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1aqy, JIaHUPOBATh MyTH
peleHus, mpeyararb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.2 Bnazmeer wucciieqoBarejbCKUMU METOAAMH U
CrocoOeH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 33134,
MpUMEHSST 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJJaMU pEIICHHUs, 3aJlad, MOHMMAeT W YYUTHIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElIeHUH

OIIK-3.4 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHNs] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOHW WU
HE3HAKOMOM CpeJie U B MeXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben kKoMOMHUPOBATh U
aJlaNnTHPOBATH CYIIECTBYIOIINE
MH()OPMaOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a1auk, ()OPMYITHPOBAHUS BHIBOIOB
1 OLIEHKH TOJIY4YECHHBIX PE3YyJIbTaTOB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyiacT MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.1 3Haer npuHIUOB MOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mnpakTUYECKHBIIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTAallud MpH aHalln3e OO0bEeKTa HAyYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJJaMH1, YCTHOTO, TUCBMEHHOTO U
BUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOIMU U
WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
Ha [TOCTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU pabOoThI

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUsS B HAayYHBIX
CTyICHYECKUX KOH(PEpPEHIMUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATh:
- DyHJaMeHTaJbHbIE IOHATHSA, 3aKOHBI, TEOPUU MATEMATUYECKOIO0 MOAEIUPOBAHUSA TPAaHCIOPTHBIX
ITOTOKOB;
- COBpEMEHHBbIE HPOOJIEMBl COOTBETCTBYIOIIMX pa3/eliOB MaTeMaTH4eCKOro MOJEINPOBAHUS
TPAHCIOPTHBIX MTOTOKOB;
- IOHATHUS, AKCHOMBI, METOJbl JI0Ka3aTelbCTB U [OKA3aTeJIbCTBA OCHOBHBIX TEOPEM B pasenax,
BXOISIIMX B 0A30BYIO 4aCTh LMKJIA MATEMAaTHUYECKOTO MOACIUPOBAHNUS TPAHCIOPTHBIX IIOTOKOB;
- OCHOBHBIE CBOHCTBA COOTBETCTBYIOIINX MaTeMaTUIECKUX OOBEKTOB;
- QHAINTUYECKHE WM YHCJICHHBIC ITOAXOABI M METOABI JUIS PEIICHUS THUIIOBBIX MPHUKJIANHBIX 3aaad
MaTeMaTHYeCKOI'0 MOJIEIMPOBAHUS TPAHCIIOPTHBIX [T0TOKOB.

YMETb!
- Hcronp3oBare cBOM 3HAaHUS Ui peuieHus (yHAAMEHTAJIbHBIX W NPUKIAJHBIX — 3a1a4
MaTeMaTH4YeCKOr0 MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;
- OLICHUBaTbh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;
- CTPOTroO JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;
- CaMOCTOATEIbHO HAaXOAWTh QJIIOPUTMBl pELICHHUs 3aJad MaTreMaTU4ecKoro MOJEIUPOBaHUS
TPAaHCIOPTHBIX MOTOKOB, B TOM YHCJIE M HECTAHIAPTHBIX, U IIPOBOIUTH UX aHAJIM3;
- CaMOCTOSITEIbHO BUETh CJIEACTBUS IOJIyYEHHBIX PE3Yy/bTaTOB;
- TOYHO MpPEICTaBUTb MaTeMaTW4YeCKHUe 3HAHUS B OOJIACTH MAaTEeMaThdecKoro MOJICTUPOBAHUS
TPaAHCIIOPTHBIX ITOTOKOB B YCTHOH M MUCBMEHHOU (popMme.

BJIAJIETh:
- HaBbikamu camocTosTENbHOM pabOThl M OCBOCHUS HOBBIX JUCLUILINH;
- KYJIBTypOW NOCTAHOBKH, aHQJIN3a U PEIICHHUS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a1ad, TpeOyIomux
JUIsL CBOETO PELICHUS HCIIOJIB30BAHUS MAaTeMaTHYEeCKUX MOAXOJ0B M METOIOB MAaTeMaTH4YeCKOro
MOJEJINPOBaHUsI TPAHCIIOPTHBIX [TOTOKOB;
- IPEAMETHBIM SI3bIKOM AMCKPETHON MaTeMaTHKH M HaBBIKAMH IPaMOTHOTO ONHMCAHMS PELICHHS 3a/1a4 U
[IPEICTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 IMunponuHaMudeckue MOJENN 5 5 9
TPAHCIOPTHBIX TTOTOKOB.
) PaBHOBeCHbIE MOAENM TPAHCHOPTHBIX 5 5 9
MTOTOKOB.
3 CroxacTUuecKkue MOJIETH TPAaHCIIOPTHBIX 6 6 9
MIOTOKOB.
4 AnropuTMUYECKHe ACIEKTHI 7 7 9
MOZICITMPOBAHUS TPAHCIIOPTHBIX MTOTOKOB.
5 Craructuieckne aCIICKTHI 7 7 9
MOZIEIMPOBaHUS TPAHCIIOPTHBIX MTOTOKOB.
Nroro gacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)




Cemectp: 1 (Ocennuii)
1. TuapoaMHAMUYECKHE MOJICITHA TPAHCIIOPTHBIX MOTOKOB.

OO0oO01IeHHbIE pEIICHUs 3aKOHOB CcoxXpaHeHHA. Meron ucuesalome Bs3KocTH.  Mogaeinb
Jlaiitxuna-Yuzema. 3agaqa o0 DBOJIONMH 3aTOpa B TPAaHCIOPTHOM IOTOKE. ABTOMOJIEIBHEIC
pemenns. [Ipomexyrounas acumnroruka. [ unoresa .M. I'enbdanna u reopemsr Mnsnna-OnelHuK,
KpyxkoBa-Ilerpocsn, Xenkuna-Illanannna. Cxema l'omyHoBa. Monenb KieTouHbIX aBTomMaroB K.
Haranzo. [lonxon rpymnmel A.b. Kyp:kaHCKOTO K yIpaBJI€HHIO TPAaHCIIOPTHBIMH IOTOKaMu. Mozaenn
6osee BrIcoKoTO Topsizka (A.C. Xonomosa u ap.).

2. PaBHOBeCHBIE MOJIE/IM TPAHCIIOPTHBIX IIOTOKOB.

Konuenmust paBHOBecHsI MaKpOCUCTEMBI (TIOHATHE 3KcTpeManu bonbliMana) v NPUHLKIT MaKCUMyMa
suTpornu. Teopembl BarumeBoii-Benensimuaa w MadnbimieBa-IIuporosa-Prioko. Kparkuit 0630p
nmonxonoB UCA PAH (1O.C. ITonikos, B.1. IlIBenoB).

DBOJIOLMOHHAS TEOPHUS UTP U AAPBUHOBCKHI 0TOODP. CBA3b ¢ KOHLENIMEH PaBHOBECHSI MAKPOCHCTEM
1 IPUHLUIIOM 3BOJIFOIMOHHOM ontuManbHOCTH B.H. Pas:xeBaiikuna.

BriBon 3HTpONUMIHON MOJENM pacdyeTa MaTpulbl KoppecnonaeHuui, BMW moznenn paBHOBECHOTO
pacnpeneneHtst TPaHCIOPTHBIX MOTOKOB.

Mopnens crabunpHoi auHamuku (HecrepoBa-me IlanmbMbl) W 3BOMOLMOHHOE 0000IIEHHE
nnTepnperanuu JI.B. KantopoBuya 1BOICTBEHHBIX MHOXKHUTETIEH.

Konnenius KOHKypeHTHOTO paBHOBeCHS (CiIydail ceasoBON TOUKH B BHIITyKJIO-BOTHYTOH 3ajja4e) U ee
9BOJIFOLIMOHHBIE ACTIEKTHI.

MHOFOCTa)IPIfIHBIe MOZJACIIN PaBHOBCCHOI'O paCpCACIICHUA TPAHCIIOPTHBIX ITOTOKOB.

D¢ dexTuBHBIC, COJZIEPIKATEIIBHO HHTEpIPETUPYEMBIE, YHCIICHHBIE METOBI MTOUCKa
TPAaHCIIOPTHO-PKOHOMHYECKUX paBHOBecwil. Merton notenuuanoB KanropoBuya-I'aBypuna. Meron
3epKaJIbHOTO CIycka M Meron JnBoicTBeHHBIX ycpenHeHuit FO.E. HectepoBa. CBs3p ¢ oHmaiinH
ONTUMU3ALUEN U C KOHLIETIUENH OTPAaHUYEHHON PALIMOHAIIBHOCTH.

Mexannsm Bukpu-Knapka-I'poyca u minatasie goporu. Mien MeTaurpoBoro CHHTe3a.
3. CroxacTH4ecKue MOJENN TPAHCTIOPTHBIX TOTOKOB.

Ceru (Ilxexcona) maccoBoro obcmyxuBanus. Teopema lopmona-Herosmna. TepmogumnamMuueckuii
MpeaeNbHbINA epexosl. MeTos 60JIBIIOro KaHOHWYEeCKOro ancamboOms. M3ydenue (azoBoro mepexosa
o Mamnbiuesy-3amaruny u JI.I. AdanacbeBoil.

Ciydaiible Tpadpbl, CTENEHHBbIE 3aKOHBI, Moaenu pocrta cereid. HepaBenctBa Tamarpana,
Azyma-Xeddnunra u reopemsl Paiiroponckoro-I' peunnkosa u Jip.

[Ipoueccrl ¢ 3anperamu. Iprogudeckre CBOMCTBa TpaHCOPTHOTO oToka. Teopema M.JI. bnanka.

4. AnropuTMHu4ecKue aclieKTbl MOAEIMPOBAHUS TPAHCIIOPTHBIX IOTOKOB.

3anmaun Ha rpadax. Kpardaiimmii myte. MakcuMasbHblil ToTOK. TpancrnopTHast 3aaada. HexoTtopeie
penakcaruu. 3amava llreitnepa. 3agaua Momxka. [lomxon JI.B. KantopoBnua.

5. CTaTHCTUYCCKUE aCIICKThI MOACIIUPOBAHUA TPAHCIIOPTHBIX ITOTOKOB.

WHTennexTyaabHbIA aHATN3 TPAHCIIOPTHBIX JAaHHBIX. MeTox HauboblIero npasaonoaoous B popme
B.I' CnoxkoiiHoro. IlpunoxeHue K wuIeHTH()UKALMK TapaMeTpPOB MOJEIM pacyeTa MaTpPHLIbI
KOPPECHOHICHIIMM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMO¥ AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. BBegenre B MaTeMaTHuecKoe MOJACIMPOBAHIE TPAHCIIOPTHBIX OTOKOB [Tekct] : yueb. mocobue amst
By30B / oz pefi. A. B. I'acHukosa ; npenuci. M. C. JIukcyroBa .— 2-€ u3/l., Ucnp. U gon. — M. :
MIIHMO, 2013 .— 427 c.

JomnonHutenbpHas auTeparypa

1. Monenu paBHOBECHOTO PaCpeIe/iCHHs TPAHCITOPTHBIX TOTOKOB B OOJIBIIUX CETIX, YUeOHOE
nocobue/A. B. I'acaukos, E. B. 'acaukos,-Mocksa, MDTU, 2020

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://www.mou.mipt.ru/gasnikov1129

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http://www.mou.mipt.ru/gasnikov1129
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHt, u3yvaronmii Kypc «Maremarnueckoe MOACIHPOBAaHHE TPAHCIIOPTHBIX MMOTOKOBY», JTOJDKEH C
OZIHOW CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ IPYroii CTOPOHBI, JOJDKEH HAyYUThCS
MPUMEHSATh TEOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI, METO/IbI JJOKa3aTEeJILCTB.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyleHTa. B mporpamme
Kypca NpUBEICHO MHUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— mpopaboTKy ydeOHOro Marepuaina (1o yuyeOHOW M HaydyHOU JIMTEpaType), MOJATOTOBKY OTBETOB Ha
BOIIPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

[TokazareneM BIaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS yMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JeicTBIHEe HEOOXOAMMO apryMEHTHUPOBAaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUUECKUE CBEICHHUS.
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110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: A .B. I'acHukos, n-p ¢us.-mart. Hayk, mpodeccop, nmpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTEeMAaTUKH H
nH(POpPMATUKN

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH()OPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTD X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATLHOM IESTENbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1ady, JIaHUPOBATh MyTH
peleHus, mpeyiaratb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.2 Bnazmeer wuccieqoBarejbCKUMU METONAMH U
CHocoOEH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSsT 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMHU pEIICHUs, 3a/lad, MOHMMAeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHns] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOW WU
HE3HAKOMOM CpeJie U B MEeXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MoWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a/1aut, (OPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YEHHBIX PE3YyNbTaToB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEATPHATHI




IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu mpoheCCUOHATBHOU JISATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢eCcCUOHANTBHOH ACATEIbHOCTH

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJJaMH1, YCTHOTO, TUCBMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUSI KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
Ha [TOCTaBJIEHHbIE BONIPOCHI 110 TEME HAy4YHOU pabOoThI

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUsS B HAayYHBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYAJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesymsrare wu3yueHHS IUCHUIUIMHBI
00yJaromuiics JOKeH:

3HATb:

«MareMmarudeckoe MOACIIUPOBAHUEC TPAHCIHOPTHBIX ITOTOKOB»

- (DYHI[aMeHTaJ'IBHBIC IMOHATHSA, 3aKOHBI, TCOPUHU MATECMATUYICCKOIO MOIACIHMPOBAHUA TPAHCIIOPTHBLIX

MIOTOKOB;
- COBpPEMEHHBIC TPOOIEMEI
TPAaHCIOPTHBIX TTOTOKOB;

COOTBETCTBYIOIIUX  Pa3JIEeNioB

MaTeMaTnuv4eCKoro MoOACJIUPOBAHUA

- INIOHATHA, AKCUOMBbI, MCETOAbI HNOKA3aTCJIbCTB M JOKa3aTeJIbCTBa OCHOBHBLIX TCOPEM B pasaciax,
BXOJAIIUX B 63.30ByIO YJacCThb NUKJIa MATEMATUYCCKOI'O MOACIIUPOBAHNA TPAHCIIOPTHBIX ITOTOKOB,

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX O6’b€KTOB;

- AHAJMUTHYCCKUC W YHUCIICHHBIC MOAXOAbI WU MCTOAbI JIsI PCHICHUSA THUIIOBBIX MPUKIAAHBIX 3a1a4
MAaTEeMaTU4CCKOro MOACINPOBAHUS TPAHCIIOPTHBIX IOTOKOB.

yMeThb:

- Hcnonn3oBaTh cBOH

3HaHUA JId  PCHICHHUA

(yHIaMEHTaNbHBIX ¥ MPHUKIAAHBIX 33734

MaTeMaTU4CCKOTO MOACIINPOBAHUA TPAHCIIOPTHLIX ITOTOKOB;
- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;
- CTpOT'0 JOKAa3bIBATh UJIM OITIPOBECPIraTh YTBCPKACHUC,

- CaMOCTOATCJIBbHO HaXOAWUTL aAJITOPUTMbI

peuieHus 3aaa4 MaTreMaTU4YCCKOro MOACIIUMPOBAHUA

TPAaHCIOPTHBIX MTOTOKOB, B TOM YHCJIE M HECTAHIAPTHBIX, U IIPOBOJIUTH UX aHAJIM3;
- CaMOCTOSITEIbHO BUETh CJIEACTBUS IIOJIyYEHHBIX PE3Yy/bTaTOB;

- TOYHO MPEICTaBUTb MaTeMaTH4eCKHEe 3HAHUS B OOJIACTH MAaTeMaTh4ecKOro MOJICTUPOBAHUS
TPaAHCIIOPTHBIX ITOTOKOB B YCTHOH M MUCBMEHHOU (popMme.

BJIAA€Th:

- HaBbikamu camocTosTENbHOM pabOThl M OCBOCHUS HOBBIX JHUCLUILINH;
- KYJIBTypOH NOCTAHOBKH, aHQJIN3a U PEIICHHUS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a7ad, TpeOyIomux
JUIsL CBOETO PEIICHUS HCIOJIB30BAHMS MaTeMaTH4YEeCKUX MOAXOJ0B M METOIOB MAaTeMaTH4YeCKOro

MOACIUPOBAHNA TPAHCIIOPTHBIX ITOTOKOB;

- IPEIMETHBIM S3BIKOM JUCKPETHON MaTeMaTHKH U HaBBIKAMU TPAMOTHOT'O ONIMCAHUS PELICHHUs 3a1ad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OO0o001IeHHBIE peIlieHUsT 3aKOHOB COXpaHeHws. MeTron wucuesaronie BsizkocTH. Mojenb
JlakiTxunna-Yuzema.

2. 3anmada 00 DBOJIOIMH 3aTOpa B TPAHCTIOPTHOM IMOTOKE. ABTOMOIETbHbBIE perieHus. [Ipomexyrounas
acumntoruka. [unoreza W.M. Tenbdanga u teopembr Wnbuna-Oneitnuk, Kpyxkosa-IlerpocsH,
XeHkuHa-1llananuHa.

3. Cxema l'ogynoBa. Monens knerounsix aBromaroB K. Jlaranzo. [logxon rpynmer A.b. Kypskanckoro k
YIPaBJICHUIO TPAHCIIOPTHBIMH [TOTOKAMH.

4. KoHuenuusi paBHOBECHUSI MAKpPOCHCTEMBI (TIOHATHE SKCTpeMasin bonbliMana) U MPUHLIUI MaKCUMyMa
suTpormnu. Teopems! barumieBoii-Benensimuaa u Mansiiesa-IIuporosa-Prioxko.

5. DBOJIOIMOHHAS TEOPUS UT'P U JaAPBUHOBCKUN OTOOD.

6. BpIBOA SHTpONMUIHON MOIENN pacuera MaTpullsl koppecnoHnaeHuii, BMW mozenun paBHOBECHOTO
pacnpeneneHnst TPaHCIOPTHBIX MOTOKOB.

7. Monenp crabunbHoii guHamuku (HecrepoBa-me IlambMel) u  3BomonuoHHOE 000OIIEHHE
nnTepnperarnuu JI.B. KantopoBuda 1BOIICTBEHHBIX MHOXKHUTETIEH.

8. KoHnenuus KOHKypeHTHOTO paBHOBeCHs (Clydai CeUIOBOI TOUKM B BBIMYKJIO-BOIHYTOW 3ajaue) u
€€ DBOJIIOLMOHHBIE aCTIEKTHI.

9. MHOFOCTaI[HﬁHBIe MOZACIIN paBHOBCCHOI'O pacClipCACICHUSA TPAHCIIOPTHBIX ITIOTOKOB.

10.  DddexTrBHBIE, COAEpXKATENBHO  HMHTEPIPETUPYEMbIE,  YHCICHHBIE  METOIbl  TOWCKa
TPaHCIIOPTHO-DKOHOMHUYECKUX paBHoBecwil. Meron mnortenuuanoB KantopoBuua-I'aBypuna. Merton
3epKaJIbHOTO CITyCKa M METOJ ABOMCTBeHHbIX ycpeaHenuit 0.E. Hecreposa.

11. Mexanu3m Bukpu-Knapka-I'poyca u miatasie goporu. Mien MeTaurpoBoro CHHTe3a.

12. Cnyuaitable Tpadbl, CTENCHHBIE 3aKOHBI, MojenH pocTta cereil. HepaenctBa Tamarpana,
Azyma-Xeddaunra u Teopemsl Paiiropoackoro-I peunrkosa u zip.

13. TIpoueccsl ¢ 3anpeTamMu. IproguyecKkrue CBONCTBA TPAHCIIOPTHOTO notoka. Teopema M.JI. branka.

14. 3agaun Ha rpadax. Kparuaiimuii myTs. MakcumanbHbIi MOTOK. TpaHcnopTHas 3aga4a. Hekotopsie
pellaKkcalum.

15. 3agaua HTeitnepa. 3anaua Mownxa. [logxox JI.B. Kantoposuua.
16. MHTenneKTyanbHbIH aHaIU3 TPAHCTIOPTHBIX JTaHHBIX.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1

1. Mogens crabunsHol auHamuku (HecrepoBa-ne [lanpmbl) W 9BONMOLIMOHHOE 0000IICHHE
nHTepnperanuu JI.B. KantopoBru4a 1BONCTBEHHBIX MHOKHUTENEH.

2. KoHuenuusi KOHKypEHTHOTO paBHOBECHUS (CIIy4all CeUIOBOW TOYKU B BBHIMYKJIO-BOTHYTOW 3aaue) U
€€ DBOJIIOLMOHHBIE aCIIEKThI.

3. MHoroctaauiiHble MOJIEJIM PABHOBECHOI'O pacIpeieIeHUs] TPAHCIIOPTHBIX IIOTOKOB.

buner 2

1. D¢ dexTuBHBIE, COACPKATETBHO  HMHTEPIPETHPYEMble, UYHCIEHHbIE METOIbl  IOUCKA
TPaHCIOPTHO-PKOHOMHUYECKUX paBHOBecuil. Meron noreHnuanoB Kanrtoposuua-I'aBypuHa.

2. Meroz 3epKajibHOTO CITycKa U METO[ 1BOicTBeHHBIX ycpeanenuii O.E. Hecreposa.
CBs3b ¢ OHJIAMH-ONITUMH3ALMEN U C KOHLENIHEeH OrpaHuYeHHON PallMOHAIBLHOCTH.
3. MexanusMm Bukpu-Knapka-I'poyca u mnarsasie nfoporu. Maem MeTaurpoBoro CHHTE3a.

Kputepun onennBanus
- omnmnuHO (10) - BBICTABISIETCS CTYICHTY, IOKAa3aBIIEMY BCECTOPOHHME, CHCTEMAaTH3MPOBaHHBIE,
1yOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO MPUMEHSTh UX Ha MPAKTHKE
IpU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE M MTPABUIIbHOE 000CHOBAHHE NPUHATHIX PEIICHNUH;



- oTiM4HO (9) - BBICTABIISAETCS CTYIEHTY, [TOKa3aBLIEMy CBOOOJHOE ONEPUPOBAHNE 3HAHUSAMH yu4eOHOM
MPOrpaMMBbl IUCUUILTAHBI, BHIIOJHEHUE 331aHUH TBOPYECKOTO XapaKTepa;

- omm4HO (8) - BBICTABISCTCSA CTYICHTY, MOKa3aBIIEMYy BIAJCHUE INPOrPaAaMMHBIM Yy4eOHBIM
MaTepHajoM C HaJIMYHUEM HECYLIECTBEHHBIX OIIMOOK B JEHCTBHUSAX, CAMOCTOATENBHO HCIPABISIEMbIX
ydalumMes;

- XOpouro (7) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHUaAJl, TPaMOTHO U, 11O CYLICCTRBY,
n3Jjara€Tt €ro, yMecT NpuMCHATH IOJYYCHHBIC 3HAHWUA Ha IPAKTHUKE, HO NOITYCKACTCA B OTBETC HUJIU B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- XopomIo (6) - BEICTABIIAETCS CTYJICHTY €CJIM OH OCO3HAET BOCIPOU3BEAECHUE TPOrPAMMHOIO Y4eOHOTO
Marepuaia, B TOM YHCIE M Pa3IMYHOM CTENEHH CIOXKHOCTH, C HECYIIECTBEHHBIMH OLIMOKaMu,
3aTpyQHEHUS B IPUMEHEHUH OTAEIbHBIX HaBBIKOB;

- xoporio (5) - BBICTaBIAETCS CTYACHTY €CJIM TEOPETUYECKOE COJEp)KaHWE OCBOCHO HE IMOJIHOCTHIO,
HEKOTOPbIE TPAaKTUYECKHE HAaBBIKM C(HOPMHUPOBAHBI HEJOCTATOYHO, B HEKOTOPBIX CIIydasx ObLTH
JIOTTYTIICHBI OIITUOKY;

- YAOBJIETBOPUTENBHO (4) - BBICTABISETCS CTYACHTY, MOKa3aBlieMy (parMeHTapHBIH, pa3pO3HEHHBIN
XapakTep 3HAHUM, HEJIOCTAaTOYHO MpaBUIbHBIE (OPMYTUPOBKH O0a30BBIX IOHATHH, HapyIICHUS
JIOTUYECKON MOCIIEIOBATEIBHOCTH B M3JIOKEHUU MPOTPaMMHOIO MaTepuaia, HO MPU 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

- YIOBIETBOPUTENBHO (3) - BBICTaBISAETCSA CTYACHTY B Cilyyae OOJBIIOr0 KOJMYECTBAa HEJOYETOB U
HENpaBWIbHBIX OTBETOB, a TaKXkKe IMACCUBHOW paboTe B XoJe 3aHSATHI, MHOTHE ydeOHbIE 3aJaHus HE
BBITIOJIHEHBI;

- HEYIOBJIETBOPUTEIBHHO (2) - BBICTABIIACTCS CTYAEHTY, KOTOPBIN HE 3HAaeT OOJIbIIEH YacTH OCHOBHOTO
copepkaHusi y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmuOKH B (OPMYIHPOBKAX
OCHOBHBIX IMOHATUH IUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIYYEHHBbIE 3HAHUA IPU pPELICHUU
TUTIOBBIX MIPAKTUYECKUX 3a7ad;

- HEYyIOBIETBOPUTEIHHO (1) - BBICTABISETCS CTYACHTY, KOTOPBIH HE OCBOMJ TEOPETHUECKOE U
MPaKTHYECKOE COIEpKaHUe Kypca, BCE BBIIIOJIHEHHbIE yueOHbIe 3a1aHHs COfIepKaT IpyOble OMINOKH.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 00ydaroliMecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLHUIUIMHBL, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIIBHON TEXHUKOM.

DK3aMeH NPOBOIUTCS IIyTeM OpPTaHU3aLUH CHENHAIBHOTO OMPOCca, IPOBOAMMOTO B YCTHOH opMme.



