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: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: A.B. T'acHukoB, A-p pu3.-Mar. HayK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MaTeMaTH4ecKiuX OCHOB yrnpasienus 15.05.2020



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 omucaH omuH W3 MOAXOAOB K MOICITUPOBAHMIO W MCCIEIOBAHUIO TPAHCHOPTHBIX IIOTOKOB,
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.
OTnenbHO 00CYXKIAIOTCS TAKUE MOJIEIH TPAHCIIOPTHOTO MOTOKAa  Kak 1) MaKpOCKOMUYECKUE MOJIETH (MOJIENb
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

* OCBOCHHE CTyJIEHTAMHU 0a30BbIX 3HaHWI (TIOHATWN, KOHIICTIIHA, METOIOB M MOjeliell) B o0iacTu
MaTeMaTU4YeCKOro MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

* npuoOpeTeHHe TEOPETHUECKUX 3HAaHMH M MPAKTUUYECKUX YMEHHH M HaBBIKOB B 00J1acTH
MaTeMaTH4YeCKOr0 MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;

¢ OKa3aHuc KOHCYJ’ILTaI_II/Iﬁ U noMomu CTyACHTaM B IIPOBCIACHUU COOCTBEHHEIX TCOPCTUICCKUX
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

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

OIIK-3.2 Bunazmeer wuccieqoBarebCKUMU METOAAMH U
CHoco0eH MCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSST 3HaHWS W3 PA3IMYHBIX O0JacTedl HayKd
(TeXHHUKN)

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHueCKHe MOJICIH M IPOBOAUTH UX

aHaJIN3 TIpH pCHICHUHU 3a1a4 B obactu

N OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1aqy, JIaHUPOBATh MyTH
npodeccuoHaIBHON 1S TeTbHOCTH

peucHud, npcajaratb 1 KOM6I/IHI/Ip0BaTI> CIIOCOOBI peuicHud

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

[IK-2.1  3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
NEATENBHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU
BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
T1K-2 [ToauMaeTt u criocooex NIPUMEHUTH B 3HAaHUCM METOHOB HAYYHBIX HCCIICAOBAaHUN M HaBBIKAMH HX

Hay4YHO-HCCIICA0BATEIILCKON U IIPUKIIaIHON IIPOBCACHUS




NEeSTENbHOCTH COBpeMeHHbI Matemarnyeckuil ([1K-2.2  HMeeT mnpakTHUEeCKUABIT HCIOIb30BaHUS

armapar ¥ aJropuTMbl, OCHOBHBIE 3aKOHBI CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKH uppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
POrpaMMHPOBAHHS ¥ TPOTPAMMHOE Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1 oubnuorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
CETEBbIC TEXHOJIOTHU paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B ~ COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
(dbyHIaMEHTaNbHbIE TOHATHS, 3aKOHBI, TEOPUH MATEMaTHYeCKOr0 MOACITUPOBAHMUSA TPAHCIIOPTHBIX
IIOTOKOB;
COBpEMEHHBIE TPOOJEMBI COOTBETCTBYIOUIMX Ppa3[esioB MaTeMaTHYeCKOro MOAEIHPOBAHUS
TPaHCIIOPTHBIX [TOTOKOB;
MOHATHUS, AKCHOMBI, METOIBI JI0Ka3aTeJbCTB M JI0Ka3aTelIbCTBA OCHOBHBIX TEOpPEM B paslenax,
BXOJISIIIMX B 0a30BYIO YacCTh IIUKJIA MAaTEMaTH4YECKOTO MOJIETTMPOBAHHS TPAHCIIOPTHBIX TOTOKOB;
OCHOBHBIE CBOWMCTBA COOTBETCTBYIOIINX MaTeMaTHUYECKUX OOBEKTOB;
aHAJIMTUYECKUE M YMCICHHbBIC IOAXOIAbl M METOABI JUIsl PELIeHMs] TUIOBBIX IPUKIAJHBIX 3a1ad
MaTeMaTH4YeCKOro MOJICIUPOBAHUS TPAHCTIOPTHBIX TOTOKOB.
YMETh!
IIOHATH IIOCTABJICHHYO 3a/auy;
WCIOJb30BaTh CBOM 3HAHMA [Js peumeHus (QyHAaMEHTAIbHBIX W NPUKIAJHBIX 33434
MaTeMaTHUYECKOI'0 MOJIEIMPOBAHUS TPAHCIIOPTHBIX IOTOKOB;
OIIEHMBATh KOPPEKTHOCTH ITIOCTAHOBOK 33/a4;
CTPOTO JOKa3bIBaTh WIIM ONPOBEPraTh yTBEPKICHUE;
CaMOCTOATENBHO HAXOAWTH AaJTOPUTMBlI pEIIEHUS 3aJad MaTeMaTH4ecKOro MOICITUPOBAHUS
TPaHCIIOPTHBIX [IOTOKOB, B TOM YHCJIE U HECTAHJAPTHBIX, U IPOBOIUTH UX aHAJIM3;
CaMOCTOSATEIBHO BUJIETh CIICJICTBUS MOJyUYEHHBIX PE3YJIbTATOB;
TOYHO TMPEACTAaBUTh MaTeMAaTHYECKHE 3HaHHS B O0OJIACTH MAaTeMaTHYEeCKOTO MOJEINPOBAHUS
TPaAHCIIOPTHBIX ITOTOKOB B YCTHOM M MMMCBMEHHOM (popme.
BJIaJICTh:

HaBBIKAMU OCBOEHHUSI Oosiblioro oObema HH(pOpPMAMM M pEIICHHs 3aJad MaTreMaTh4ecKoro
MOJEJINPOBaHMsI TPAHCIIOPTHBIX IOTOKOB (B TOM UYHUCJIE, CJIOXKHBIX);

HaBBIKAMU CaMOCTOSITEIIbHOM pabOThl 1 OCBOCHUS HOBBIX IUCLUILINH;

KyJIbTypO# MOCTAHOBKHM, aHAJIM3a U PELICHUS MAaTeMaTHYeCKUX WM MPHUKIAJHBIX 3a]a4, TPeOyIoImuX
JUIsL CBOETO PELICHUS HCIOJIB30BAHUS MaTeMaTHYEeCKUX MOAXOJ0B M METOIOB MAaTeMaTH4YeCKOro
MOJEJINPOBaHUsI TPAHCIIOPTHBIX [TOTOKOB;

MPEIMETHBIM SI3BIKOM JTUCKPETHOW MaTeMaTHKU M HAaBBIKAMU IPaMOTHOTO OINHMCAHUS PelIeHHs 3a1aq
U IPeACTaBICHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 IMunponuHaMudeckue MOJENN 7 4
TPAHCIOPTHBIX TTOTOKOB.




) PaBHOBeCHbIE MOAENM TPAHCHOPTHBIX 7 3
MTOTOKOB.

3 CroxacTuueckne MOAETH TPaHCIOPTHBIX 5 g
MIOTOKOB.

4 AnropuTMUYeCcKue ACMEKTHI 5 ]
MOJEJINPOBAHMsI TPAHCIIOPTHBIX MTOTOKOB.

5 Craructuueckue ACTIEKTHI 6 )
MOZIEIMPOBaHUS TPAHCIIOPTHBIX MTOTOKOB.

Wroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)
1. I'uapoauHamMuyecKre MOZIEIN TPAHCIIOPTHBIX ITOTOKOB.

OO0o0OIIeHHBIE  pElIeHUs] 3aKOHOB CcoXpaHeHus. MerTojn ucuesalome Bs3KocTH.  Mojelnb
JlaniTxunna-Yuszema.

3agagya 00 3BOJIIOIMHM 3aTOpPa B TPAHCIIOPTHOM IOTOKE. ABTOMOJIENIbHBIE perieHus. [IpomexxyTounas
acumnroruka. ['mnoreza .M. Tenbdanga u teopembr Wnbuna-Oneitnuk, Kpysxkkosa-llerpocsH,
XeHkuHa-1IlananuHa.

Cxema I'onyHoBa. Monens kinetounbix aBromaroB K. Jlaranzo. [Togxon rpynmer A.b. Kypkanckoro k
YIPaBJICHUIO TPAHCIOPTHBIMU MOTOKaMu. Mozenu 6oiee Beicokoro nopsiaka (A.C. Xononosa u ap.).

2. PaBHOBECHBIE MOJACJIN TPAHCIIOPTHBIX IMOTOKOB.

Konnenus paBHOBECHsI MAKpOCHUCTEMBI (IOHATHE SKCTpeMany bosbiiMana) 1 MPUHIUI MaKCUMyMa
suTpornu. Teopemsbl barumeBoii-Benensinuana u Mansimea-IIuporosa-Prioko. Kpartkuit 0630p
nonxonoB UCA PAH (1O.C. ITonkos, B.H. 1lIBernioB).

DBOJIONMOHHAS TEOPUS TP U JTApBUHOBCKUM 0TOOP. CBsI3b ¢ KOHLENIMEH paBHOBECHS MaKpOCHCTEM
Y IPUHIIMIIOM 3BOIIOIMOHHOM ontuMansHOCTH B.H. Pa3xeBalikuna.

BrIBO 3HTpONMITHON MOAENN pacdyeTa MaTpullbl kKoppecnoHaeHui, BMW Monenu paBHOBECHOTO
pacrnpeeneHus TpaHCIOPTHBIX I0TOKOB.

Monens crabuneHol auHamuku (HectepoBa-me IlanbMbl) W 3BONIONMOHHOE 00OOIIEHHUE
nHTepnperanuu JI.B. KantopoBru4a 1BONCTBEHHBIX MHOKHUTENEH.

Konuenmust KOHKypeHTHOTO paBHOBeCHSI (CITydail CeIOBOW TOUKH B BBIITYKJIO-BOTHYTOH 3ajade) U ee
9BOJIFOL[MOHHBIE aCIIEKTHI.

MHorocTtaauiiHbple MOZIESIM PAaBHOBECHOI'O PACIIPEACIICHUS TPAHCIIOPTHBIX IT0TOKOB.

D¢ dexTuBHbIE, COZIEPKATEIILHO UHTEPIPETUPYEMBIE, YUCJICHHbIE METO/IbI [IOHUCKa
TPaHCIOPTHO-D)KOHOMHUYECKUX paBHOBecHid. Meron noreHunanoB Kanroposnya-I'aBypuna. Merton
3epKaJIbHOTO CITyCKa M MeToj| NBoicTBeHHBIX ycpenunenuit FO.E. HecrepoBa. CBs3p c oHialiH
ONTHMHM3AIMEN U ¢ KOHLIENIUENH OTPAaHHYEHHON PallMOHAIBHOCTH.

Mexannsm Bukpu-Knapka-I'poyca u miuatasie goporu. Mien MeTaurpoBoro CHHTE3a.

3. CroxacTHYECKHUE MOZACIIN TPAHCIIOPTHBIX IOTOKOB.

Ceru (Jl>xexcona) maccoBoro obcmyxuBanus. Teopema [opmona-Herosmna. TepmoaumHaMudecKuin
MpeneNbHbId nepexon. Meros 60JbIIOro KaHOHHYECKOro ancamb6ms. M3ydenue (azoBoro mepexona
o MamnebrmeBy-3amaruny u JI.I. AdaHacbeBoii.

Cnyyaitible rTpadbl, cTeneHHblE 3aKOHBI, Mojenu pocta cered. HepaBencrBa Tamarpana,
Azyma-Xeddaunra u Teopemsl Paiiropoackoro-I peunnkosa u zip.

[Ipoueccsl ¢ 3anperamu. Dprogudeckue cBoiicTBa TpaHCHOPTHOTO notoka. Teopema M.JI. branka.



4. AnropuTMu4ecKue aclieKTbl MOAEIMPOBAHUS TPAHCIIOPTHBIX IOTOKOB.

3anaun Ha rpadax. Kpardaiimmii myte. MakcuManbHblil ToTOK. TpancrnopTHast 3aaada. HexoTtopeie
penakcauu.
3amauva lllreitnepa. 3agaua Monxa. [Tomxon JI.B. KanropoBuua.

5. CTaTHCTUYCCKUE aCIICKThI MOACIIUPOBAHUA TPAHCIIOPTHBIX ITOTOKOB.

WHTennexTyaabHbIA aHATN3 TPAHCTIOPTHBIX JaHHBIX. MeTox HauOoblIero npasaonoaoous B opme
B.I' CnoxkoiiHoro. IlpunoxeHue K wuIEeHTH()UKALUK TapaMeTPOB MOJEIM pacyeTa MaTpPHLIbI
KOPPECHOHICHIIMM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. BBenenue B MareMaTHuecKoe MOJACIMPOBAHIE TPAHCIIOPTHBIX OTOKOB [TekcT] : yued. mocobue amst
By30B / oz pefi. A. B. I'acaukosa ; npenuci. M. C. JlukcyroBa .— 2-€ u3/l., Ucnp. 1 gon. — M. :
MIIHMO, 2013 .— 427 c.

JomnonHurenbsHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

http://www.mou.mipt.ru/gasnikov1129
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CtyneHT, u3yqaroumii Kypc «Maremarnueckoe MOAEIMPOBAHUE TPAHCIIOPTHBIX ITOTOKOBY», JTOJDKEH C
OJIHOW CTOPOHBI, OBJIAJICTh OOIIMM MOHSATHIHBIM aNIapaToM, a ¢ JPYroil CTOPOHBI, JOJDKEH HAyYUThCS
MPUMEHSATh TEOPETUYECKUE 3HAHUS Ha TPAKTHUKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYIACHT JO/DKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
aKCHOMBI, METO/IbI JJOKa3aTeIILCTB.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsDKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIBHO HEOOXomuMoe Bpemsl [uis paldoThl CTylIeHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— mpopaboTKy ydeOHOro marepuaia (o yuyeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUs, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEpKJICHUH, CBOWCTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.



ITokazaTteneM BiaJieHUs] MaTepUaJIOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3amad. [Ipu pemenny 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHBIC
TEOPETUYECKHE CBEICHUS.

JluTeparypa nns caMOCTOSITEIBEHOM paOOTHI:
1. Ortzar J.D., Willumsen L.G. Modelling transport. JohnWilley & Sons, 2011.

2. Sandholm W. Population games and Evolutionary dynamics. Eco-nomic Learning and Social
Evolution. MIT Press; Cambridge, 2010.

3. Algorithmic game theory. Ed. N. Nisan, T. Roughgarden, E. Trados, V.V. Vazirani. Cambridge
Univ. Press., 2007. http://www.eecs.harvard.edu/cs285/Nisan_Non-printable.pdf

4. Patriksson M. The traffic assignment problem. Models and methods. Utrecht, Netherlands: VSP,
1994.

5. Ahuja R.K., Magnati T.L., Orlin J.B. Network flows: Theory, algorithms and applications. Prentice
Hall, 1993.

6. Sheffi Y. Urban transportation networks: Equilibrium analysis with mathematical programming
methods. N.J.: Prentice—Hall Inc., Eng-lewood Cliffs, 1985.

7. Crenbpunk [1.A. OnTuMu3anus TpaHCIOPTHBIX ceTeid. M.: Tpancnopt, 1981.

8. Bunbscon A.Jl>)x. DHTpONMIfHBIE METOIBI MOACIMPOBAaHUA CIOXKHBIX cucteM. M.: Hayka, 1978.

9. l'acaukoB A.B., 'acaukoBa E.B. O06 sHTponuitHO-mo100HBIX (QyHKIIMOHANAX ... // MareMaTnueckne
3amerku. 2013. T. 93:6. C. 816-824.

10. TacamkxoB A.B., HecrepoB IO.E., Crnoxoitneiii B.I. 006 »ddexruBHOCTH OAHOTO MeTona
PaHIOMH3aLUH 3ePKAITBHOTO CITyCKa B 3a[a4ax OHJIAHH-ONTUMHU3AINH // ABTOMaTHKa U TeJIEeMEXaHHKa.
2014.

11. T'acuuxoB A.B., Hopu [0.B., Hecrepos FO.E., Hlnupko C.B. O TpexcraguitHONi BepcUH MOIENU
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJICIH M IPOBOANUTH UX
aHaJIM3 MPU PEIICHUH 33/1a9 B 001aCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIUYUCIUTEIHLHBIMUA
METOJJaMHU pEIICHHUs, 3aJlad, MOHMMAeT W YYUTHIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-3.2 Bunazmeer wuccieqoBarebCKUMU METOAAMH U
CHoco0eH MCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSST 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

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

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BHUBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHNs] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOW WU
HE3HAKOMOM CpeJie U B MeXIUCLUIUIMHAPHOM KOHTEKCTE

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCIIEIOBATECIHCKON U TPUKIIATHOM
JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTEeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAaMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; OrnepanuoOHHbIE CUCTEMBI 1
CETEBBIC TEXHOJOIUH

[IK-2.1  3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH
BJIaJIe€T 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
3HAHMEM METO/IOB HAyYHBIX MCCIIEJOBAaHUH M HAaBBIKAMH HX
MPOBEACHUS

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT HWCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOM
HAy4YHO-HCCIICA0BATEIILCKON AESITeIbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3YUYCHUA JUCHUIIINHBI «MareMmarudeckoe MOACIIUPOBAHNUC TPAHCHOPTHBIX ITOTOKOB»

00yJaromuiics JOmKeH:

3HATb:

(bYHZ[aMeHTaHBHBIe TMOHATHSA, 3aKOHBbI, TCOPUN MATEMATUYCCKOTO MOIACIHMPOBAHUA TPAHCIIOPTHBIX

IIOTOKOB,

COBPCMCHHBIC HpO6J'I€MBI COOTBETCTBYHOLIUX PA3ACIOB MATCMAaTHYC€CKOIO0O MOACIMPOBAHUA

TPaHCHOPTHBIX ITIOTOKOB;

IMOHATHA, AKCHUOMbBI, METOAbl AOKAa3aTCJIbCTB MW JOKAa3aTCJIbCTBa OCHOBHBIX TCOPEM B pasaciax,
BXOJAIINX B 63.30ByIO JacCTb NUKJIa MATEMATUYCCKOI'O MOACIIUPOBAHUA TPAHCIIOPTHBIX IIOTOKOB,
OCHOBHBIE CBOMCTBA COOTBCTCTBYIOIINX MATEMAaTUUICCKUX O6’beKTOB;

AHAJIUTUYCCKUC W YHUCJICHHBIC NMOAXOJAbI U MCTOABI AJId PCIICHUA THUIIOBBIX HNPUKIAJAHBIX 3a1a4
MAaTEeMaTU4CCKOro MOACINPOBAHUS TPAHCIIOPTHBIX IMOTOKOB.

yMeThb:




MOHATH MOCTABIEHHYIO 331a4y;
UCITIONB30BaTh CBOM 3HAaHUS JUI pemeHus (yHAAMEHTaJIbHBIX M TNPHUKIAAHBIX  3a/a4
MaTeMaTH4YeCKOro MOJIEIUPOBAHUS TPAHCIIOPTHBIX TOTOKOB;
OLIEHUBAaTh KOPPEKTHOCTh IIOCTAaHOBOK 3a/ay;
CTPOTO AOKa3bIBATh WIH OIPOBEPraTh YTBEPKICHUE;
CaMOCTOATENbHO HaXOAUTh AJrOPUTMBl pEIIEHUs 3ajad MaTeMaTudecKOro MOZAEIUPOBAHUSA
TPAaHCIOPTHBIX MOTOKOB, B TOM YHCJIE M HECTAHIAPTHBIX, U IPOBOIUTH UX aHAJIM3;
CaMOCTOSATENBHO BUJIETh CIIEJICTBUS I10JIyUYE€HHBIX PE3YJIBTATOB;
TOYHO MPEIACTaBUTh MaTeMaTHYeCKWe 3HAHUS B OOJIACTH MaTeMaTHYECKOTO MOJCIIMPOBAHUS
TPaAHCIIOPTHBIX ITOTOKOB B YCTHOH M MUCHMEHHOH (popme.
BJIaJeTh:

HaBBIKAMU OCBOGHHUSI OoyibIIOro oObeMa WH(pOpMANMM M pemieHHs 3aJad MaTreMaTu4ecKoro
MOZICITMPOBAHUS TPAHCIIOPTHBIX MTOTOKOB (B TOM YHCJIE, CIIOXKHBIX );

HaBBIKAMH CAMOCTOSITEIHOI PabOThI M OCBOCHUSI HOBBIX JMCIUILIHH;

KyJIBTYpOi MOCTaHOBKHM, aHAJIHM3a W PEUICHUS MAaTeMaTHYeCKHX M MPHKIAJHBIX 3a/ad, TPeOyOmuX
JUISl CBOETO PELICHHs HCIIOIb30BaHUS MAaTeMaTHUeCKHX IOAXOJ0B M METOAOB MAaTeMaTH4eCKOTO
MOZICITMPOBAHHUS TPAHCIIOPTHBIX MTOTOKOB;

HPEIMETHBIM SI3bIKOM JTUCKPETHOI MaTeMaTHKU M HaBBIKAMU I'PAMOTHOTO OIMCAHMs PEIICHMs 3a/1a4
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB VIS CIAYH SK3aMEHa!

1. OO0o001eHHbIE peIlieHHsT 3aKOHOB CcOXpaHeHws. Meron wucuesaroniei Bsi3kocTH. Mojens
JlakiTxunna-Yuzema.

2. 3anmada 00 DBOJIOIMH 3aTOpa B TPAHCIIOPTHOM MOTOKE. ABTOMOJIETbHbBIE perieHus. [Ipomexyrounas
acumntoruka. [unoreza M.M. Tenbdanga u teopembl Wnbuna-Omneitnuk, Kpyxkosa-IlerpocsH,
XeHkuHa-1llananuHa.

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

4. KoHuenuusi paBHOBECHUSI MAKpPOCHCTEMBI (TIOHATHE SKCTpeMasid bonbliMana) 1 MPUHLIUI MaKCUMyMa
suTpormuu. Teopems! barumieBoii-Benensnuaa u Mansiiesa-IIuporosa-Prioxko.

5. DBOMIOIMOHHAS TEOPUS UT'P U JAPBUHOBCKUN OTOOD.

6. BpIBoA SHTpONMUHHON MOnIENIN pacuera MaTpullsl koppecnonaeHuii, BMW mozenu paBHOBECHOTO
pacnpeneneHnst TPaHCIOPTHBIX MOTOKOB.

7. Monenp crabunbHoii guHamuku (HecrepoBa-me Ilambmbl) u  3BomonuoHHOE 000O0IIEHHE
nnTepnperarnuu JI.B. KantopoBuda 1BOIICTBEHHBIX MHOXKHUTETIEH.

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

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

10.  DddexTrBHBIE, COAEpXKATENBHO  HMHTEPIPETUPYEMbIE,  YHCICHHBIE  METOIbl  TOWCKa
TPaHCIIOPTHO-3KOHOMHUYECKUX paBHoBecwil. Merton mnorenuuanoB KantopoBuua-I'aBypuna. Merton
3epKaJIbHOTO CITyCKa M METOJ ABOMCTBeHHbIX ycpennenuit 0.E. Hecreposa.

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

12. Cnyuaitable Tpadbl, CTENCHHBIC 3aKOHBI, MoOjenH pocTta cereil. HepaenctBa Tamarpana,
Azyma-Xedaunra u Teopemsl Paiiroponckoro-I peunnkosa u zip.

13. TIpoueccsl ¢ 3anpeTamMu. IproguyecKrue CBONCTBA TPAHCIIOPTHOTO 1otoka. Teopema M.JI. branka.

14. 3agaun Ha rpadax. Kparuaiimuii myTs. MakcumalbHbIi MOTOK. TpaHcnopTHas 3aga4a. Hekoropsie
pellaKkcalum.

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



[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner 1

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

2. KoHuenuusi KOHKypEHTHOTO paBHOBECHUS (CIIy4ai CeUIOBOW TOYKU B BBIMYKJIO-BOTHYTOW 3ajaue) U
€€ DBOJIIOLMOHHBIE aCIIEKThI.

3. MHorocraauiiHble MOJIEJIX PABHOBECHOI'O paclpeieIeHUs] TPAHCIIOPTHBIX IIOTOKOB.

buner 2

1. O¢dexTuBHbBIE, COACPKATETBHO  HMHTEPIPETHPYEMble, UYHCIEHHbIE  METOIbl  IOUCKA
TPaHCIOPTHO-P)KOHOMHYECKUX paBHOBecui. MeTton noreHnuanoB Kanrtoposuua-I'aBypuHa.

2. Mertoz 3epKajibHOTO CITycKa U METO[ 1BOiicTBeHHBIX ycpeanenuii O.E. Hecreposa.
CBs3b ¢ OHJIAMH-ONITUMU3ALMEN U C KOHLENIHEeH OrpaHuYeHHON PallMOHAIBLHOCTH.
3. MexanusMm Buxpu-Knapka-I'poyca u mnarusie noporu. nem MeTaurpoBoro CHHTE3a.

Kputepuu orieHuBaHus
Orenka

ommyHo 10: omenka «oramuHO (10)» BBICTaBHSIETCS CTYIEHTY, IOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

omMuHO 9: omeHka «oTau4HO (9)» BBICTABISIETCS CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M MpPaBWIbHOE 00OCHOBaHME NPHHATHIX
peleHui

OTIMYHO §: OlEHKa «OTIMYHO (8)» BBICTABIAETCS CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHUE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE NPU PEIICHUH KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

XOpo1Io 7. OIICHKA «XOpOoI1Io (7)» BBICTABJIACTCA CTYACHTY, €CJIKM OH TBCPAO 3HACT MaTCpUuall, rpaMOTHO
1 M0 CYHIECTBY H3JIara€Tt €ro, yMeCT IMPUMCEHATL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCIHICHUU 3a1a9 HCKOTOPBIC HCTOYHOCTH,

XOpouIo 6: OIeHKa «xXopomo (6)» BBICTABISIETCS CTYIEHTY, €CJIM OH 3HAeT MaTepHaj, IPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIyCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

XOpo1Io 5: OIICHKA «XOpOIIOo (5)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpuall, U 1Mo CymeCTBy
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIN B
peIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

YAOBJIETBOPUTENLHO 4: OICHKA «YIOBJIECTBOPUTENBHO (4)» BBICTABISIETCS CTYIACHTY, IOKa3aBILEMY
(parMeHTapHbIl, pa3pO3HEHHBIH XapakTep 3HaHUHM, HEJOCTAaTOYHO MPABWIbHBIE (QOPMYIUPOBKU
0a30BBIX TMOHATUH, HApYIIEHHsS JIOTHUECKOH MOCJIEIOBaTeJIbHOCTH B M3JI0KEHHHM MPOrPaMMHOTO
Marepuasna, HO IPHU 3TOM OH BIIZICeT OCHOBHBIMH pa3ieiiaMH Yy4eOHOW MporpaMMbl, HEOOXOIUMBIMU
IUIS JanbHENIIero o0y4eHuss 1 MOKET HPUMEHATh MOTyYeHHbIE 3HAHUS M0 00pasily B CTaHIapTHOU
CUTYalluu;

YAOBJIETBOPUTENLHO 3: OIEHKA «YIOBIECTBOPUTENHHO (3)» BBICTABISIETCS CTYACHTY, IOKa3aBIIEMY
(parMeHTapHbIl, pa3pO3HEHHBIH XapakTep 3HaHUHM, HEJOCTAaTOYHO MPABWIbHBIE (QOPMYIUPOBKU
0a30BBIX TMOHATUH, HAPYIIEHHsS JIOTHUECKOH MOCJIEIOBaTeJIbHOCTH B M3JI0KEHHHM NPOrPaMMHOTO
Marepuaga, HO MPHU 3TOM OH BiajeeT (hparMeHTapHO OCHOBHBIMH pa3ieiiaMH yuyeOHOH Mporpammel,
HEOOXOAMMBIMU ISl JaJIbHENIIEro o0y4eHHsl 1 MOXKET IPUMEHATh HOIy4YeHHbIE 3HaHUS 10 00pas3ily B
CTaHJAPTHOU CUTYyalluu;

HEYJIOBJICTBOPUTEIBHO 2: OLCHKA «HEYIOBIIETBOPUTEILHO (2)» BBICTABISETCS CTYACHTY, KOTOPBIH He
3HaeT OoNbIIeH YacTH OCHOBHOTO COJCPKaHUs Y4eOHOM MporpaMMbl JUCHUILIHHBL, JOMYCKaeT rpyoble
om0k B (OPMYTUPOBKAX OCHOBHBIX MOHATUN IUCIHUILIMHBI U HE YMEET UCIOJIb30BATh MMOTyYCHHBIE
3HaHUA IPU PELICHUH TUIIOBBIX IIPAKTUYECKUX 3a]a4

HEYIOBJICTBOPUTEIBHO |: OLIEHKA «HEYIOBIETBOPUTENBHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIH HE
3HAaeT OCHOBHOTO COZEP)KaHUs y4eOHOW MporpamMmbl AMCHUUILUIMHBI, AONMYCKaeT rpyoeiimmne ommoKy B
¢dopMynupoBkax 0a30BBIX MOHATHH TUCLUIUIMHBI U BOOOINE HE MMEET HABBIKOB PEIICHMS THUIIOBBIX
MPAaKTUYECKUX 3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 00ydaroliyMecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TAKXE CIPABOYHOM JIUTEPATYPOU, BBIYUCIUTEIIBHON TEXHUKOM.

DK3aMeH NPOBOIUTCS IIyTeM OpPTaHU3aluH CHENHUAIBHOTO OPOCca, IPOBOAMMOTO B YCTHOH opMme.



