MABA 11. MOAEJIb COLUUATIBHO-MONTIUMTUYECKUX
NPOLIECCOB, BbIBBAHHbIX PASBUTUEM
HAYYHO-TEXHUYECKOIO NMPOIrPECCA

11.1. NMepeBoOpOThLI U B3pbLIB

Haxe mpu 6eriiom 0630pe uctopun XIX m XX BEeKOB BHIHO, YTO COIH-
aNbHO-TIOJINTUYECKHUE BOJIHBI, 3aBEpIIAONINEcs MEePEeBOPOTAMH, BBI3BIBAIOT-
Csl pa3BUTHEM HAY4YHO-TEXHUUYECKOro mporpecca. Ho AnuHBI BOJIH 3KOHOMU-
YEeCKHUX U COLMAIbHO-MONUTUYECKUX MOTYT U COBMAAaTh, HO MOTYT U CHJIBHO
oTianyaThea Apyr oT apyra. Conocrasiisis pa3BUTHE COLMATIbHO-IIOJIUTUYEC-
KMX BOJIH U 3aBEpIUAIOLIAX UX TEPEBOPOTOB € JUHAMUKONW SKOHOMHYECKUX,
HETPYJHO BUIETh, YTO COLMAIILHO-TIOJMTUYECKUE BOJIHBI JIEIIATCA Ha JBa Kiac-
ca: COLMAJIbHO-TIOJIUTUYECKHE BOJIHBI, COBIAJAIOIIME 110 CBOEH MIMHE C [UIU-
HaMM 5KOHOMUYECKHUX BOJIH, BO3HUKAIOLIMX HA YPOBHE IOCYIapCTB, U BOJIHBI
KOPOTKHE, NPOTSHKEHHOCTBIO YeTbipe — NATh JeT. Ho u Te, u apyrue 3asep-
HIAIOTCA COLMANbHBIMU NepeBopoTamu. OHAKO XapakTep MepeBOpPOTOB,
BBI3BAHHBIX JJIMHHBIMA M KOPOTKMMH COLIMAJIbHO-MOJUTUYECKUMU BOJIHA-
MH, pasnndeH. HazoBeM mepeBOopoThl, BBI3BAHHbIE KOPOTKOW BOJIHOM, Opau-
HapHBIMHU, a TIEPEBOPOTHI, BHI3BAHHBIE NJUHHBIMH BOJIHAMU, SIBHO KOppeu-
POBAHHBIMM C 3KOHOMUYECKHMH, — B3pbIBHBIMU. COOTBETCTBEHHO OTJIMYa-
I0TCSL U UX pe3yabTaThl. M mMpu OpAMHApHBIX MEpeBOPOTax, W MPHU B3PbIBAX
MPOMUCXOANUT CMEHA COOCTBEHHHMKOB, BIAJCIOIINX CPEACTBAMU NMPOU3BOJCTBA.
OpnHako, pU OPAMHAPHBIX MEPEBOPOTAX U3MEHEHUs HE 3aTParuBaroT KIlac-
COBYIO CTPYKTYpy 0OlLecTBa, TOTAa KakK B pe3yJibTaTe B3pbIBa MPOMCXOMAAT
KapIUHaIbHblE U3MEHEHUS BCEH ero CTpyKTypbl. IIpu 3TOM cpeacTBa mpous-
BOJICTBA HACWJIbCTBEHHBIM IyTEM OTOMPAOTCS y Kjlacca, BJIAJCHOILEr0 MMHU.
Memnsetcs ¢popma cobctBeHHOCTH. Tak, Bo Bpems Benukoit @paHiy3ckoit
PEBOJIIOLMH CPEeICTBA MPOU3BOACTBA OTOMPAIUCH Y apUCTOKPAaTUM U 3aXBa-
THIBAJIUCH OypiKya W3 TPETHETO COCIIOBHSI.

Benukas OxTsi6pbckast PeBomtonust 3KCponpurpoBaia CpeacTBa mpo-
U3BOJCTBA y KAaMMTAJIMCTOB M Mepelana UX BO BIAJECHUE HapoJa.

BspsieHas koHTppeBomonus B CCCP, cBuaeTensMu KOTOPOH MBI SIB-
nsieMcsl, OCYLIeCTBIEHHasl peHeraTamu, codpasBmnMucs B benoBexckoii
[Tyme, no3Boaunaa Hanbosee arpecCUBHBIM MPEICTaBUTENSIM TEHEBOW JKO-
HOMMKM M Hanbosee OSCIPUHLMITHBIM MPEACTaBUTENAM MpaBsAIIed JIUTHI
CCCP 3axBaTuTh cpelncTBa NPOU3BOACTBA B YACTHYI) COOCTBEHHOCTb.

B orianuue ot B3pbIBOB OpAMHAPHBIE MEPEBOPOTHI NMIPOUCXOIAT B rOCy-
JlapCTBax € MapIaMEHTCKUM CTPOEM YIMpPaBJIEHUs, TOE€ B MPOLECCE «IEMOK-
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paTHyecKux» BbIOOPOB BJACTh MEPEXOJUT OT OJHOW KJIMKM MpaBAIIEro Kiac-
ca K Apyroil. OTU NEPEBOPOTHI HE COKPYILIAIOT CYLIECTBYIOLINE COLUAIbHbIE
oTHowmeHUs. OHU 3aKaHYUBAIOTCS COTJIALIEHUAMHM, HAlpAaBIEHHBIMU Ha
YKpeIUleHUe CyLIEeCTBYIOLIeil colualbHOl CTPYKTYphl obuecTsa. B mpouec-
Ce OpAMHAPHOTO MEePeBOPOTa MapTHHU, MPEICTABIAIOIINE Pa3IUYHbIE TPYyI-
NMPOBKY MpaBSALIEro kjiacca, B 6opbOe 3a 00agaHue COOCTBEHHOCTBIO armell-
JVPYIOT K IIMPOKMM MaccaM TNpOW3BOIUTENEl Oiar, cTpemsCh pelnTh ABe
3aJa4¥ — COXPaHUTh AJs CBOEro Kjlacca CpeACTBa MPOU3BOJCTBA M IEpe-
pacnpeneNuTh UX Cpein NMpeAcTaBUTeNel mpassmiero 0Joka mapTuil.

CylecTBEHHOE OTJIMYME MEXIY ABYMsl (OpMaMu MEpEeBOPOTOB 3aKIIO-
4aeTcs B JUIMHE COLMANbHO-NOJIUTUYECKON BOJIHBI, BBI3BABIIEH MEepEeBOPOT.

IIpakTHka «IEMOKPAaTHUYECKUX» TOCYAApCTB MOKA3bIBAET, YTO MPU OT-
HOCHUTEJIbHO CTaOMIbHON MeXAyHapOodHOW U BHYTPUIOCYHAApCTBEHHOU CH-
TyalMH JUIUTEIbHOCTb COLUANIBHO-TIOJIUNTUYECKUX BOJIH, BbI3BIBAIOLIUX Op-
JUHapHbIE MEPEBOPOTHI, paBHa 4-5 rogam. 3a 3TO BpeMsl LIMPOKUE MacCChl
npous3BoAuTeNel OJar ycrneBarT B IOJHONW Mepe OLEHUTb BCIO JKUBOCTb
oOelaHuii mpaBslleil KIMKY U HAaJeTCAd B pe3ysibTaTe Ou4epeHOro mnepe-
BOPOTA CYIIECTBEHHO YJIYYIIUTh CBOE MaTepHuajbHOE mNojoxkeHue. [IpaBu-
Teu, MOHUMAasl ONMAaCHOCTb CUTYallUU, BBIHYKJAEHbl UCKATh BO3MOMKHOCTH
«cmycTuTh nap». OHM MOHMMAIOT, YTO MCKYCCTBEHHOE YUIMHEHHE BOJIHBI
MOXET NPUBECTH K B3PBIBY, M MO3TOMY CKpeIs CepAue COIaumaroTcs Ha
BBIOOPBI, B pe3yJibTaTe KOTOPHIX K BIACTH MOKET MPUHTH Apyras KiuKa,
cthopMupoBaHHas B Hepax mpassuiero 0ioka. [Ipu Bceit octpoTe 00pbOBI
MEXIy IpyNIUPOBKAMU IMPABALIEro Ki1acca MX MPOTUBOPEUUs OTXOISAT Ha
3a/IHUI IUIaH, KOTAa B CTPaHE BO3HMKAET Yrpo3a COLMAIbHBIX B3pPbIBOB.

Cy1ecTByeT MHOTO Croco60B BO3JEHCTBHS Ha JUIMHY COLMAIbHO-MOJIUTH-
YeCKHUX BOJIH, OOJIBIIMHCTBO KOTOPBIX YMHUPAeTCs B MPOOJIEeMy COCTaBIEHHS
pauuoHanbHoro Oromxkera. [IpaBurenu, Gopmupyrouue O0IKeT, HapsLy C
pelIeHreEM MHOTHX 3371a4, BO3HUKAIOMNX TPH €r0 COCTaBJIEHWH, BBIHYKICHBI
UCKaTh MyTH CMATYEHUs] COLMANBHO-MONUTHYECKUX MpoTuBOpeunii. B 11-oif u
12-0i¥i rmaBax MPUBOAMTCA METOAMKA MOJETUPOBAHUS COLMANBHO-MOJUTHYEC-
KUX TIEPEeBOPOTOB M ONTHMM3ALMK OFOJUKETA C Y4€TOM IMPOOJIEMbl CMSATYEHUS
COLMANIbHBIX MpoTHBOpeuril. Hegoyuer 3THX (pakTopoB M UCKYyCCTBEHHOE yI-
JIMHEHHWe BOJIHbI MPHBOAUT K MPHUONMKEHHIO B3pbiBa. Ero paspymmurenbHas
CHJIa OKa3bIBaeTCsl TeM OoJiblile, YeM JUTMHHEE BOJIHA, 3aBEPLIAOIIMM 3Tarom
KOTOpOIi siBiseTcs B3pbIB. B 10-0ii riaBe ObUT MOKa3aH MeXaHU3M 0Opa3oBa-
HMSl 3KOHOMHYECKHX BOJIH Pa3IMuHON yacToThl. B paspabarsiBaeMoii Moaenu
10 CHX TOp He ObUTH YYTEHbI KOH(IMKTHBIE CUTYalLlH, BbI3BAHHbBIE COLIMATBHbI-
MU MPOLIECCaMK BHYTPU CTPaHbl, U MPOTUBOPEUMS, CYyLIECTBYIOIINE MEXTY O-
cymapctBaMu. Hiwke crenaHa MOMbITKa BBECTH B MOJIENb 3TH (akTopsl, 0Oe3-
YCJIOBHO OTIpEEIAIONINe Pa3sBUTHE BOJHOBBIX MPOLECCOB.
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PaccMoTpuM oTaenbHOe 3BE€HO 00LIel MOJeH, N300paXKeHHON Ha PUCYH-
kax 10.2 u 10.3. Bce aneMeHTbl, MHUMACHTHBIE 2JIEMEHTY BEPXHErO YPOBHS
3B€HA, B 3aBUCHMOCTH OT 3()(peKTUBHOCTH BHEJPEHHS B MPAKTUKY HOBBIX MEH,
BBI3BaHHBIX HAYYHO-TEXHHUECKHM IMPOTPECCOM, MbI JIeIUM Ha JBa Oioka —
OJI0K, T/Ie TeXHOJIOTHS COOTBETCTBYET HOBBIM HIESM, M OJIOK, T/A€ TEXHOJOTHS
ycrapena. OObIYHO HOBasi TEXHOJIOTHSI MOBBIMAET 3()(PEKTUBHOCTh MCTIONb-
30BaHUS PECYPCOB U WIEHb! OOLIECTBA, MPUCIOCOOUBLINECS K HOBBIM YCJIO-
BUSIM, OKa3bIBAIOTCA B MPUBWJIETMPOBAHHOM TIOJIOXKEHNH. B pesynbrare pas-
Butust HTTI obocTpstoTes conpanbHble KOH(IMKTH Kak BHYTpH OJIOKOB, Tak
U Mexay HuMH. B Grnokax obpa3yroTcs mapTHM, ¢ OOHOH CTOPOHbI 00benu-
HEHHbIE MEXIy COOOM, ¢ Apyroil — mpecienyromye rpynnoBble HHTEPEChl CBO-
uX 4jaeHoB. [TporcXoANT HU3MEHEHNE MEHTAIMTETa OTAEJIbHBIX CyObEKTOB U
MX TpynnupoBokK . [TosABIstOTCS M3MEHHUKH, Mepederaronye U3 ogHoro 6Jo-
Ka B Apyroil. OObIYHO MX MUTpaLMsl HampaBieHa U3 OJ0Ka KOHCEpBaTUBHO-
ro, cTaporo, B 0ok HOBBbI. [leperpynmnupoBka NPUBOANUT K YCUJICHUIO OJ-
HOro OJyioka 3a cueT Apyroro u oboctpsieT KOH(IUKT. be3 yuera sToro sBne-
HUS HEJb3s1 OOBSICHUTE CrIeqU(UKY Pa3BUTHSI BOJHOBBIX TPOLIECCOB.

Baxneiimas pob B BOSHUKHOBEHUH W PAa3BUTHH B3PHIBHBIX MPOLIECCOB
NPUHAJIEKUT apMuU. Byayun opyzaneM monaBieHHUs WHAKOMBICIHS, apMHUs
MeXIy OuepesHbIMU MEePEeBOPOTaMHU JIOATIbHA K MAapTHsIM TpaBsIiero 0o-
ka. OzHaKo, Korga B CTpaHe MPOTHBOPEUHs MeXIy Onokamu mapTuil joc-
THUTaroT arforesi, 000CTPsIeTC KIacCOBOE CaMOCO3HAaHUE. AHTarOHU3M MEXIy
KOMaH/HBIM COCTaBOM, KOMIUIEKTYEeMbIM M3 MapTuil mpassmiero 0joka, U
PSIIOBBIMM COJIIaTaMU, KOTOPbIX BepOYIOT M3 cpelbl MpOU3BOAMTENEH Onar
U JUCCUJIEHTOB, 00OCTpsieTcd. ApMHS BBIXOJUT U3 MOMYMHEHUs. B 3Tnx yc-
JIOBUAX, €CJIM KOMaHIOBAaHHIO yIAeTCs BOCCTAHOBUThH AWCLMIUIMHY M MOpS-
JIOK, B3pbIB HE TMPOMCX0oAnT. Ecnm ke aucumruiiHa M Mopsiiok B apMUM Ha-
pYyILIAIOTCA OKOHYATENbHO, IIEPEBOPOT MEPEpacTaeT BO B3PbIB, COMPOBOXK-
JaeMblii 0OMIBHBIM KpoBomponuTueM. [Ipu 3Tom, ecnim Hayajao B3pbIBa
CTUMYJIMPYETCS OTKPBITBIM BMEIIATEIbLCTBOM apMHU B TOJHUTHKY, KOHEI
B3pbIBa 3HAMEHYyeTCsl MpeKpalleHneM O0eBbIX NeiiCTBUil.

Takum oOpa3oM, pellarollyl0 poib B MepepaclHpeleNeHuu CoLUab-
HOTO MOTEHUHAaNa MeXAy MPOTHBOCTOSIIMMU OJIOKaMHU UTparoT pa3BUTHE
U craj 3KOHOMHYECKUX BOJIH, ONMpeIeNsIIoINX KOPPeIupoBaHHbIE MPo-
LlecChl MOBBILMIEHUS TMOTEHIMAda OJHOro U3 OJIOKOB 3a CUET MaAeHHUs Mo-
TeHlMaja NpoTuBocTosilero. [ToaToMy, Wi MIOJOTBOPHOTO aHalW3a Co-
LMaJIbHO-TIOIUTUYECKUX BOJH HEOOXOAMMO MapajulebHO paccMaTpHBaTh
npoiecchl B 000MX MPOTUBOCTOALIMX OJOKaX.

Pemarouryto poib B pa3BUTHM BOJIH UTPAIOT M MEKIOCYAapCTBEHHbIE
OTHOILEHUS, U3MEHEHNE KOTOPHIX NMPUBOAUT K KPOBAaBBHIM KOH(IMKTAM U
kaTacTpodam, ycKOpsomuM, 100 3aMeAJISIOIUM Pa3BUTUE BOJIH.
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OTa riaBa MocBslleHa CO3AAHUI0 MOJAEIH COLMANbHO-TMOJUTHYECKUX
MPOLECCOB.

11.2. OnpegeneHus

IIpuctynas kK NOCTPOEHHUIO MOJEIU COLMAIbHO-NOJIUTUYECKUX BOJIH,
BBEJEM pAN ONpeleeHuid 1 0003HAYESHHIA.

OnpeneneHus:

1. COBOKYIHOCTb KJIACCOB U MX OTHOLUEHMs ONPEIENAT COLUAIBHYIO
CHUCTEMY TOCYJapcTBa.

B panpHelinieM colMaibHYIO CUCTEMY rocyaapcta OyleM COKpalleH-
HO Ha3biBaTb CUCTEMOIA.

2. BHyTpenHsisi opranuzauusi CucTeMbl Ha3blBaeTCsl CTPYKTYpOH rocy-
JapcTBa.

3. [lox yactsamu CucTeMbl NOAPa3yMEBAIOTCS COLMANIbHbIE KJIaCChl
U 00beUHEHNE KIIACCOB, MPHUACPKUBAIOIINXCS ONMHAKOBOW TOJIUTH-
YECKOW OpUEHTAaLUN.

4. Yactu Cucrembl Ha3bIBatOTCS OnokaMu. BIOKHM COCTOSAT U3 31E€MEHTOB.

B 3aBucumocTH OT Leseil uccienoBaHus Mpu aHaiause nopeneHus Cuc-
TeMbl MOTYT OBbITh BbIJeJE€Hbl pa3fiuyHbie ¢opmbl opranuzauuu. Coot-
BeTcTBEHHO CHUcCTeMa MOKeT ObITh pa3juuHbIM 00pa3oM pacujieHeHa Ha
OJIOKM M 3JIEMEHTHI.

B npaneHeiimeM mpeanosnaraercs, 4yTo usydaemas CucreMa COCTOMT M3
nByX 010k0oB. OnWH W3 OJOKOB OO0BEAMHAECT CTOPOHHUKOB TOTAJIUTAPHO-
ro MNpUHLMMA YNPABAEHUS TOCYAApCTBOM, APYroil — CTOPOHHUKOB OJIU-
rapxMyeckoil opraHu3aluu ymnpaBJeHMUs.

Oba 01oka 1Mo cBOeMY KJacCOBOMY COCTaBYy HEOJAHOPOAHBI. Mexmy
Os0KaMM MIEeT O)kecToueHHast 0opb0a 3a COOCTBEHHOCTh Ha CPEACTBA MPO-
M3BOJCTBA, 3a BJACTh, 3a MPAaBO YCTAHOBJIEHUS CBOEH KOHLEMLUUU yI-
paBlieHUs 3KOHOMMKOM M MOJMTUKON rocynapcTtBa, COOTBETCTBYHOLIMX
HHTEpecaM Kijacca, MPeacTaBUTENM KOTOPOro COCTaBJANT YIPaBJAO-
niee Anpo OJoka.

5. Brok BkIto4yaeT B cebs rpymnmbl CyObeKTOB, MPEACTABISIOIIUX HHTe-
pechbl KJIacCoB.

B coBpeMeHHO MOJUTHUECKOM JIEKCUKE TaKhe TPYIBI Ha3bIBAIOT ce0s
naptusiMu. B nanpHelilneMm mpeamnonaraeTcs, YTO OJAHOPOAHbIE MOJUTHU-
YecKue TPYNNUPOBKH, TPUMKHYBIINE K OMHOMY W3 OBYX BEIyIIHNX OJ0-
KOB, UJEOJIOTUYECKH PA3AENSIOT MOJUTUUYECKYIO JIMHUIO, OTNpeIeasieMyto
KOHIICTIIIUSIMA JIBYX aHTarOHUCTHYECKUX OJOKOB, M MOTOMY MOTYT CUH-
TaTbCsl UX COCTABHBIMHU YACTSMHU.
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[MapTuiiHple 0JOKM KOHCOJUAMPYIOTCS BOKPYT MapTHH, KOTopas Hau-
Oosiee mocienoBaTeIbHO OTCTAaMBAEeT MHTEPECHI Kiacca, sSBISIOLIErocs -
POM MOJUTHYECKOTro OJIoKa.

6. PeBomonmeit wnm KoHTppeBoouneii OyaeM Ha3bIBaTh MOJUTHYEC-
KM€ KaTakKJIM3Mbl, epruoaniecku coTpscamomue Cuctemy, B pe3ysibTare
KOTOPBIX K BJIACTH MPHUXOIUT OJIOK, CBEPTHYBIIMWiI BiacTh GJOKa, 10 MO-
JUTHUYECKOTO B3pbIBa ympasisiBiero CHUCTEMOA.

7. TonuTrYeckuM TIOTEHIMANIOM OJI0Ka OyJeM Has3bIBaTh €r0 TeKYyIIyO CIIO-
COOHOCTb TIPHBIIEKATh HA CBOIO CTOPOHY MOJIMTHYECKH AKTMBHBIX TPaXKIaH.

8. O6001EeHHON KOOpAUHATOM OJ0Ka cUCTeMbl OylneM Ha3blBaTb TEKY-
1iee 4ucio CyObeKTOB, B JaHHbIII MOMEHT BPEMEHHU COCTABIIAIOLIMX OJIOK.

9. Ob6001IeHHOI cunoil OyaeM Ha3bIBaTh Pa3HOCTh MOJUTUYECKUX MOTEH-
LMaJIOB MapTUii, BHI3bIBAIOLIYI0O U3MEHEHHUE MX 00OOLIEHHBIX KOOPIMHAT.

10. ITotepeit moTeHuuMana naptuu OyaeM Ha3biBaTh Pa3HOCTb MOTEH-
uuagoB (00600LIEHHYIO CUIly), KOTOpas MOAJAepX UBaeT B OJOKe WM 3Jie-
MEHTe TeKyllee 3HaueHHe 000O0IIEeHHONW KOOpIWHATHI.

O603HauNM:

E (l‘) — ofllee YUCIO IPakKAaH;

EO (t) — 0o0WMil MOTeHIMA CUCTEMBbl, YUCJIO MOJUTHYECKH aKTHB-
HBIX TpaxIaH;

S(t ) — Cy4YaiiHyl0 COCTAaBJISIOILYI0 OOILEro MOJMTUYECKOro MOTEH-
Maga CUCTEMBI;

(P(t ) — 0000IEHHYI0 CUJTY, BBI3BIBAIOLIYI0O M3MEHEHHe 0000IIeHHOH
KOOpIMHATHI, COLMATbHOE HEPaBEeHCTBO, BBI3bIBAIOIIEEe N3MEHEHHE MEH-
TaJUTeTa AaKTUBHBIX I'PAXKIaH;

u(l‘ ) — 00001EeHHYIO MOJIMTHYECKYIO PEaKIHIo, BBI3BAaHHYIO M3MEHe-
HHUeM 0000LIeHHON KOOpAWHATHI OJ0Ka.

B mopmenu o0oOmieHHBIE KOOPAWHATHI TPEICTABIISIOT:

q: (f) — TeKyllee YUCJIO CTOPOHHUKOB TOTalMTapHOro OjoKa
(maptum), ee MOTUTHUYECKUN Bec;

q 10 ([ ) — 3HayeHue 00OOIIEHHOW KOOpAMHATHI ql(t ), MpU AOCTHKEHUN
KOTOPO#l CTOPOHHMKH TOTAJUTapHOTO OJIOKa (TApTHM) 3aXBaThIBAIOT BIACTH;

oq1\t ) — MUHHMMAaJbHOE YHCJIO CTOPOHHMKOB TOTAJIMTapHOro 6J0Ka
(maptum), MpU AOCTHKEHUH KOTOPOTO OHU HE B COCTOSHUM MPOTHBOCTO-

SATb KOHTPPEBOJIIOLINH;

531



q, (l‘ ) — TeKylllee YKCJI0 CTOPOHHHMKOB OJMrapXxuueckoro Oyoka (ero
MOJUTUYECKUI BeC);

qg (z‘) — TEeKylllee YUCII0O CTOPOHHHMKOB OJIMTapXW4ecKoro OJioKa, MpH
JOCTUXKEHUHU KOTOPOTO OJIMTapXUyecKuil OJI0K cBepraeT TOTaJIUTApHbBIH
CTPOi W 3aXBaThIBA€T BIIACTb;

09, — MUHUMAIbHOE YHUCJIO CTOPOHHHUKOB OJIMIAPXHYECKOro CTPOs,
MPY JOCTHKEHUH KOTOPOTO OJIMTapXUUECKUil CTPOi He B COCTOSIHUM TPO-
TUBOCTOSITh PEBOJIIOLIUOHHOMY B3pbIBY.

IIpumeuanue. B nanpHeilmeM cuuTaeTcs, YTO WHULUATOPOM B3pbIBA
ABJSAETCS CTOpOHA, 0000IIeHHAass KOOpAWHATAa KOTOPOM JAOCTUraeT KpUTH-
YECKOIr'0 ypOBHSA qlo i€ {1,2}.

él- 00001IeHHass CKOPOCTh M3MEHEHUs j -Toi 0000LIeHHOI KoopaH-
HaTel (.

JuHamuyeckue nmapameTpbl 3JIEMEHTOB, 00pa3yromux OJoKu:

Clz(t ) — K03} pUuMeHT XapaKTepu3ymInil MOMyIIpHOCTb TOJIUTH-
4eCKOW KOHLEMUHUM TOTaJIUTapHOro 0J0Ka;

C34 (f ) — K03((UIMEHT, XapaKTePU3YIOMM MOIMyIAPHOCTh OJIUTap-
XUYECKOM UIeO0JIOTnH;

Ri (l‘), i€ {1,2}} — K03 PUINEHT, XapaKTepU3yIOINN COMPOTHUB-
JSI€EMOCTh M3MEHEHHIO YHMCJIEHHOT0 COCTaBa j -TOro OJI0Ka;

Py — K03GHUUMEHT CONPOTUBIEHNS CTOPOHHUKOB TOTAJUTapHOH CH-
CTeMbl, X MEepPEeopUeHTALNU T0Cclie B3pbIBA, B pe3ylbTaTe KOTOPOro 3Ta
napTus nodennia;

P2 - KO3 (GHULUEHT CONPOTHUBIECHNUA CTOPOHHUKOB OJMTapXUUYeCKOi
CHCTEMBI, UX MEePEeOPUEHTALMHU MOCNIe B3pbIBA, B pe3yJbTaTe KOTOPOro OJIOK
OJIUTapXOB MOOEaMII.

IIpumeyanue. Mexny napaMmeTpaMmu, XapakTepU3yOLUIMMU MOBeJEHUE
9JIEMEHTOB, CYIIECTBYET PAJ 3aBUCHUMOCTEIl U PaBEHCTB, U3 KOTOPBIX CIIELYET:

a) (pl.(t):ql.(t)/Ci,
6) (pi(t):Ri&’
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Ipumeyanue. VI3 NPUHATBIX COrNalleHUI cienyeT, 4To cymMMa 0600-
IIEHHbIX KOOpPIWHAT

q1 +q, =Ly
Onpeoenenue.

[NoTeHumanbHON SHEpPrueil — Mepoii arpecCUBHOCTH i-ro 0J0Ka Ha3bl-
BaeTCs BeJIMUMHA

2
_9; — 2
U,= 2Ci—§0i C.

B TepmMuHax mpuHATHIX 0003HAaUYeHWIl U ONpeneseHHiH paccMOTPUM
sTanbl 00pa3oBaHMs W MajeHUS PEBOJIOUMOHHBIX BONH. Kak BUAHO U3
puc.11.1, counanbHble MPOLECCH], NPUBOAALINE K BOZHUKHOBEHHUIO BOJH,
COCTOAT M3 MOCJIEJOBATENbHBIX 3TanoB. YacTb U3 3TUX ITANOB Mbl Ha3bl-
BaeM nepeBopoTamMu. OHM AJISATCA CPaBHUTEIBHO HEJONTrO, TOrJA Kak IMpo-
MEXYTKH BPEMEHHU, OTIEJA0INE ABa MOCIEA0BaTEIbHBIX MEPEBOPOTA,
JUIATCS. 3HAYUTEIbHO JOJiblle. PEBOMIOLIMOHHBIE M KOHTPPEBOJIIOLIMOHHBIE
MepeBOPOTHl 3aBEPIIAIOTCS YCTAHOBIEHUEM OJHOrO W3 JABYX aHTaroHHC-
THUYECKUX CTpoeB. B Mozmenun mepBoro mpuOIMKeHUs IJIUTEIbHOCTb Mepe-
BOpOTOB OyneM cuuTaTh Manoil. OHM BO3HMKAIOT B TeX clydasx, Koruaa
00001eHHas KoopAnHaTa (PEWTHHT) OMIO3WIMH, 3aXBaThIBAIOLIEH BIacTh,
JOCTUTraeT KPUTHYECKOr0 3HAUYEHUS.

A

m

\ 4

Puc. 11.1. YepenoBaHue BOJIH
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[Ipy BBIMOJHEHUN 3TOrO YCJIOBHS MEPEBOPOT MPOBOLUPYETCS Clydail-
HBIMU COOBITUSIMY, BbI3BAHHBIMU J1MOO HEOCMOTPUTENbHBIM MOCTYIKOM
npassiiieid 3IUThl, MO0 PELIUTENbHbIMU JE€HCTBUAMU OMNIOHUPYIOIIErO
6si0ka, 1100 U3MEHEHUAMU MEXAYyHAapOAHOIl CUTyaUUu U SKOHOMHUYEC-
KOl KOHBIOHKTYPBI B MUDE.

B Moaenn HavagbHOro MPUOIMKEHUs, T AJUTEIbHOCTh MEpeBopoTa
NpUHATa OJU3KON K HYJIIO, SIBIEHHs, UMEIOIINE MECTO B MPOLECCE MepeBo-
poTa, Mmoka M3 paccMoTpeHus omyckarotcs. [Ipoueccsl mepesopora OyayT
paccMOTpPEHbI CHeLUaabHO. 3A€Ch K€ OTPaHUMYMMCS MPEATNOI0KEHHEM, YTO
mocJie 3aBeplleHus NepeBopoTa nodeauBIInii 610K NpuodpeTaeT MaKcH-
MaJlbHbIli Bec, erp 0000IeHHas KoopauHata ¢, ) umeer MakcuMmanb-
HOE 3HaueHue ¢; , I EL{l , Torjga kak o0oOlleHHas KOOpAUHATa I0-
TepIHEBIIEro nopaxeHue 0jJoka MUHUMaIbHA. OJHAKO MOC/E 3aBEpLICHUs
B3pbiBa (IepeBOpOTa) KOOpAuHATa modenuTesiell CTPEMUTEIbHO yMEHb-
maeTcsl, Torga kak o0oOLIeHHass KOOpAUHaTa MOTEPNEBIIEro MopakeHue
6s0ka Bo3pacTaeT. DTO NPOUCXOAUT B pe3yibTaTe OTPULATENIbHONH peax-
UUM Ha Majo HOMyJspHble aKLUHU, KOTOpble MPeINpUHUMAIOT M00eaAuTe-
JW sl peanu3alui CBOMX COKPOBEHHBIX IIEJIel, MOUTH BCerga He COBIMa-
JAOUIMX C MOMyJUCTCKUMHU MIESIMHU, BHYLIa€MbIMH OOBIBATEISIM BCEX KJac-
COB MpomaraHAucTaMu nobenureneil. PeiTUHT ke moTeprneBuieil mopaxe-
HUE CTOPOHBI BO3pPACTaeT B pe3ysibTaTe pa3oOJadeHUil JUKM M HECOCTOsI-
TeJIbHOCTU oOemanuil OblBIIE}l ONNO3ULUY, 3aXBaTUBIIEH BIACTb.

11.3. Mogenb

CocTtaBnsisi MOJielib B MEPBOM MPHUOIMKESHUH, CAETaeM elle Pl J0Mmy-
IEHWUH.

Yucno monuTUYECKH aKTUBHBIX TPakJaH B CTPaHE BEJIMYMHA MOCTO-
SHHAs. JTO 3HAUYUT, YTO B MOJEIH EO = Const. 0606mennyt0 KoOp-
JIVHATY, XapaKTepU3yIILyK MOTEepI0 MOJIMTUYECKOro Beca nmobeautenei,
NpeICTaBUM B BUJIE€ IKCMOHEHIMANbHOW (QYHKIMU

qi(t):Kil CXP(_ ailt)’ K; :%Oa i=1{12}.

Bo3pactanue uncna cTOpOHHUKOB 0JIOKa, MOTEPIEBILEro MOpakeHUe
B pe3yJibTaTe NepeBOpOTa, MPeICcTaBUM O0O0OLIEHHOM KOOpAMHATON B BUIE

— _Kk1 (_ )) i

q,(t)=K,,(1- Ktexp(— 1)), i={1,2}.

Y6eauTbcsi B BEPHOCTH ITUX MPENIOJIOKEHUH HEeTpyaHO, Habmonas
U3MEHEHHUs MOJUTUYECKOr0 Beca CTOPOHHUKOB M MPOTHUBHUKOB «IE€MOK-
paTtuyeckoii» koHTppeBomounu B ObiBmieM CCCP, pesynbraToM KOTOpOi
SBJISIETCS MOMBITKA pecTaBpaluu kanurtanusMa B cTpa”ax CHI'.
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Ha Ham B3riaj UcNojb30BaHUE A7 BbIpaKEeHHA 3aKOHOMEpPHOCTel
U3MeHEeHUs 0000IIEHHBIX KOOPAUHAT qil(t) u {4 (f), I € {1,2}, JKC-
MOHEHUMANbHBIX QYHKUMH ¢ OTpUUATENbHBIMYU MOKa3aTedAMH CTENEHH
MO3BOJIIET JOBOJBHO TOYHO BbIPA3MTh OCHOBHBIE HIOAHCHI U3MEHEHHS
CUMNATHH ¥ aHTUNATHI Macchl BEPHOMOANAHHBIX IPa)KAaH.

Huxe npuBeneHbl OCHOBHBIE JTalbl CTAHOBIEHHSA U CHana OTAEbHOI
BOJIHBI.

1. 3a Hayano OoTCUeTa BPEMEHU NPHHAT MOMEHT, KOIrJa 3aBepLIMICA
peBOMOLMOHHBI MepeBopoT. C 3TOro MOMEHTa YMCJIO YJIEHOB MOOEIMB-

weit ToranurapHoit maptuu (7 ) GymeT yMeHbWATHCS 10 3aKOHY

ql(t) = Kllexp(— ocnt).

B To e BpeMs 4HCJIO CTOPOHHHMKOB OJIMTapXM4YecKoll mapThuu Bo3pac-
TET MO 3aKOHY

q, (f): Kzl(1 - Ky exp(— azlt))-
STOT aTall OJIUTECIIBHOCTHIO Vl 3aBepHII/ITCS{ C yMeHBIHeHI/IeM 3HA4c-
HUSI KOOPIWHATHI ql(l‘ ) uo BEJMHHMHBI ()| ¥ BO3PACTAaHMEM KOOpMHA-

ThI qz( ) J10 3HAYEHUA (], (t)

2. Ha cnenyrouem sramne, NPOAOKUTENBHOCTBIO V, , MPOUCXOTUT
KOHTPPEBOJIIOLIMOHHBIN NEPEBOPOT, B PE3YyJNbTATE KOTOPOrO yCTaHABJIM-
BAeTCA OJIMFapXUYECKUN CTPOI.

HenocpenctseHHo mocie nepeBopota 0600IIEHHbIE KOOPAMHATHI MO-
Jly4aroT 3HAYEHUs

‘]1(t):0‘ha ‘h(t):%o-

3. Ha tpetbem 3Tamne, NPOJOIKUTENBHOCTBIO V3, MPOUCXOMAT ClENy-
fole U3MEHEeHUs:
- YUCJIO CTOPOHHHMKOB TOTAJIMTApHOTO OJOKa BO3pacTaeT Mo 3aKOHY

ql(t):K (1 K13exp( Oly3 ))

-4UCJIO CTOPOHHUKOB OJIMTapXUYECKOI'0O 0J10Ka U3MEHUTCS IO 3aKOHY

q,(t)= K,z exp(- axt).

Oran 3aBepluaeTcss Koraa o00OLIeHHbIE KOOPAUHATHI NPUMYT 3HaUECHUS

Q1(t): 910» qz(f):0%~

4. YeTBepTblil JTal, JUIUTEIBHOCTBIO V,, — 93Tall PEBOJIOLNOHHOTO
MepeBOpoOTa 3aBeplIAeTCs BO3BPALLEHUEM CHUCTEMbI B MCXOJHOE IMOJIOXKE-
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HUe, Korma ¢ (f ) JIeNaeTcsl paBHOMI qo, aq, (l‘ ) AelaeTcs paBHOU (.
Tak ycTaHaBIMBaeTCsl MPOLIECC U, YTOOBI UCCIENOBATh €r0 YCTONYMBOCTb,
He0o0X0AMMO COCTaBUThH IUpdepeHInalbHble YpaBHEHHUS, ONUCHIBAIOIINE
BCE MEPEUNCICHHBIE JTalbl.

Jinst HarnmsAHOCTH MOJENH CTPYKTYpPY CHCTEMBI MpencTaBuM rpadudec-
kn. Ha puc.11.2 ona oro6paxeHa B BuAe ABYX KOHTYPOB, TI€ KIIOUN I<1
u K3 MpeaHa3HauYeHb! U1l MOAEIUPOBaHUS nepeBopoToB. OHM BOCHPO-
U3BOAAT KyJIbMHUHALMIO M KOHEL| Craja.

A P35

K4

K1 K3 K1 K3

6) B)

Puc. 11.2. llpuHuunuanbsHas cxema MOJAEIH
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PeBoIIOLIMOHHBIN B3PbIB MOAEIUPYETCS BKJIOYEHHEM Kiroua Kl u
pasMbikaHueM kmoua K 3. KOHTppEBOMOLUMOHHBII — pa3sMbIKAHUEM KIIHO-

4a Kl ¥ BKIIOUeHHeM Kmoua K 3. Ilepexmouenus NpoUcXosT aBToMa-
TUYECKH B MOMEHTBI BPEMEHH, KOrAa ql.(t), ie {1,2 , 1 =1, nocrura-
IOT 3HAYEHUM, NpPEeaCTaBICHHbIX Ha puc. 11.3 npsamoi q, - napasuieJbHOI

ocu abeumce. B oTu ke MrHoBeHus Bpemenu ¢, \f ), cootsetcTBeHHO, MO-
JyyaeT MHUHHAMajbHOE 3Ha4Y€HHE, OTMEYeHHOe Ha puc.l1.3 mpamoint (¢, .

Yi
| V4 V2 Vs Vy V4 A Vz
o |
a4 q,
E()
E
q
b =2

Puc. 11. 3. IlpotuBodazus BOJAH B OJOKE CHCTEMBI.

B Mogenu mepeoro npuGIMKeHUs Mbl Takke OyleM MpeanosiaraTh
Hajuuue paeHcts V, & U V, X 0 (cm. puc.11.3). (ITepeBopoT MoO-
JeJIUPYeTCs CTPOTO CHHXPOHHBIMU MEpeKIoYeHus MU Kitodeil). Ha puc.
11.26 kmoun n300pa’keHbl B MOMEHT 3aBEpIUEHUS] PEBOJIOLMOHHOTO B3PbI-
Ba, a Ha puc. 11.2B — KOHTPPEBOJIOLIMOHHOI0. Y CJIOBHbIE 0003HAUEHUS
o4eBMIHbI M3 pucyHkoB 11.2a, 11.26 n 11.28.

[Ipu cocraBieHMM MaTeMaTU4YECKONH MOJENIN MpeAnojaraeTcs

041=092 =490 44 =92 =9"

OTO MPEeANoNIoKEHNE OTPAXKAET YCIOBUE, UTO B3PLIBbI MPOUCXOIAT MPU
KPUTHUYECKOHN NecTadWIn3aunuy, He3aBUCUMO OT TOTO, Kakoil OJIoK mepen
B3pbIBOM ympaBiseT CuctemMoil.

[onoxenue kmroueit, n3odpaxeHHoe Ha puc.l11.26, coxpaHseTcs B Te-
4eHue BCero srana Vy, noka CHCTEMOIi ynpasiiseT TOTanuTapHas HapTus.
Ha puc.11.2B nzo6pakeHbl KJIOUU B MOJOKEHUU, K KOTOPOMY OHH MpH-
IyT B pe3yibTaTe KOHTPPEBONIOLMOHHOIO nepeBopoTa. Kioun octaHyT-
Csi B MOJIOXKEHUH, M300paxkeHHOM Ha puc.l1.2B, B TeyeHue Bcero srtama
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V5. Ha uetBeprom 3Tame — Tane peBOIIOLMOHHONO B3PbIBA, KIKOYH BO3-
BpAIalOTCS B UCXOJHOE IOJOKEHHE, KOTOPOE OHU 3aHMMAald B MOMEHT
BpeMeHH ¢ = ().

11.4. AHanu3 ynpoueHHOU Moaenu

HudpepeHumanbHble ypaBHEHHA, MOISIUPYOLIME MPOLEcC, HanuieM
MO3TAMHO U1 KaXA0ro u3 OGJOKOB B OTHAENBHOCTH. [Ipu 3TOM, yuuThIBas
NPUHATOE YNPOILEHHE, 3aKJIIoyarolieecss B TOM, YTO NepeBOPOTHI MPOXO-
ISAT KPaTKOBPEMEHHO, MOKa MPUMEM UX MPOIOJIKUTEIbHOCTh PaBHOM
Hy0. B Monenu npouecc nepexitoueHuit (3tan 2 u 4) cuuraetca 6e3uHep-
LUOHHBIM. 0

Mis sTana V| npu HayaibHOM yCJIOBHH ql(O) =(q nmuddepenun-
albHOE ypaBHEHME Ul ONUCAHUA MPOLECCOB B 0JIOKEe, MOAENUPYIOLIEM
HnapTHIO, OJepxkaBllyt0 nodeny, 3anuuieM B Gopme

d% 1 0
Y 20, g,(0)=
P o9 7,(0)=¢" (L

OHO OMUCHIBAET yMEHbIIEHUE 0OOOINEHHOH KOOpAMHATEI ( l(l‘ ), u300-
paxarolieil momyJspHOCTb MOOEIUBLIETO TOTAIUTAPHOTO OJOKa MapTHi
nocJyie T00eJOHOCHOTO B3PbIBA, BbI3BAHHOI'O 3THM OJIokoM. B nanbHeil-
LIEM CYUTAETCs, YTO JIMLA, BbIOBIBAIOLIME U3 OJHOrO OJioKa, MepexonsT B
IOpyroi, U, clieqoBaTesbHO, NMPU cocTaBieHUH ypaBHeHus (11.1) Ha 3TOM

oTane yBCJIUYCHUEM KOOPAWHATBI ql t 3a CYET NPUBJICUYCHUSA HOBBIX

YJICHOB M3 4YuCJla HCAKTHUBHBLIX YJICHOB O6HIGCTBa MBI npeHe6peer, CUyH-
Tadgd UX YUCJI0O HE3HAYUTEJIbHBIM, U MO3TOMY_ B YPABHCHUUN OTCYTCTBYECT YJICH,

o o 1
ABJASIOMUNCS QyHKUMEH BeTUYuHbl P | a Takum obpa3oMm, ypaBHe-

aHue (11.1) oTpakaeT MOTEPrO MOMYISPHOCTH JIO3YHTOB MOOEAMBINETO 0JI0-
Ka, He CMOCOOHOTO, 1a U HE HAMEPEHHOTO BOIUIOUIATh B KU3Hb CBOM MO-
MyJUCTCKUE 00eIanus, AeKJiapupyemMbie B Mpoliecce MOATOTOBKH PEBO-
JIOLMOHHOTO mepeBopoTa. Ha 3ToM e 3Tame Oyok, moTepneBinii mopa-
JKeHHe (B pacCMaTpUBaeMOM cilydae MapTHs OJIMIapXoB), YBEJIMYMBAET YHC-
JI0O CBOMX CTOPOHHHMKOB 32 CUET MepedeKYMKOB U3 TOTaJUTapHOro OjoKa,
4TO Mbl NMpeacTaBUM AU ¢epeHIUanbHbIM YpaBHEHUEM

—=+——q,=E,, (11.2)
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MpPU HAYaJIbHBIX YCJIOBMSX qz‘OZO(], cM. puc. 11.2, 11.3.

Ans otana V3, HaCTYMAMOLIEro MOCjie 3aBEPIICHUS. KOHTPPEBOIOLH-
OHHOT'O TEepeBOpOTa, ypaBHeHHe, OIMKChIBarOLIee MPpoLEecC U3MEHEeHHs1 0000-
LIEHHON KOOpAMHATEI ‘h?f 31 B MepBoM OJioke OyneT MMeTh BUA

dq 1
R17;+C_12% =E,, 'Ch‘o:oq , (11.3)

a ypaBHEHHE Ui OmMHMCcaHUsA 0000IIEHHON KOOpPIUHATHI q2 Ha 3TOM
K€ JTare 3anuileTcs B BUIE

dq, 1 0
+_ :O’ =
P, rC,, 9, d21, =49 . (11.4)

HecMmoTps Ha mpejiesibHOE YHPOLIEHUE MOJEIM, OHA MO3BOJAET JOBOJIb-
HO HarJIATHO TPEeACTAaBUTh NMHAMUKY Tpolecca. B camom nene, mist MH-
TepBana BpeMeHn Vy u3 ypasHenus (11.1) cienyer

41 =410 exp(— t/ plclz), (11.5)
a u3 ypaBHeHus (11.2) —

JatensHOCTh MHTEpBaNa V onpenensercst u3 pewenns (11.5) n pasHa

vi =p,C,In(g"/,q)=p,C,, n(9°/,0) 1)

Ilocnepnee PaBE€HCTBO HanmMWMCaHO Ha OCHOBAaHHMM COOTHOLIEHUA

_9;
¢~ sc

16T k¢ uuTepBan u3 pemenns (11.6) paseH

E.—
1l 00
vi =R)Cyyln———". 11.8
Eo_(PO (11.8)

Jig

1
CrenoBaTesibHO, YTOOBI BBIMOJHSIOCH YCIOBUE V| =V, , napamer-
pbl CUCTEMBI JOJDKHBI YIOBJIETBOPATH PABEHCTBY

O _ Ey— @
p1Cpp In 0 =R,y ln—Eo —¢" (11.9)

OTKyJa
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In EO_O(P
p1=C34R2 Eo_(PO_
C,, lnﬂ (11.10)

o®
[lo ananoruw, jIsi MHTEpBaAIa BpEeMeHH V3 3aluiieM

0
I q . 1 Ey—o®
V3 :ch341nqa V3 =R1C121nE0 ° 0 (11.11)
0 0~

Torna, 4ToObl BBHIMOJHWINCH COOTHOLICHMsI, aHanoruuHeie (11.9), mon-
JKHO MMETh MECTO PaBEHCTBO

0

O Ey—o®
P,CyIn—=RChIn——, 11.12
2 0 E, - (PO ( )
OTKyZIa
In EO_O(P
0
L= RCy Ey-9
C o .
4 ln(p— (11.13)

0P

B 3aBucumocTH OT 3HaYeHUi Clz / C34 MOJIyYEHHbIE 3aBUCUMOCTH
MOTYT BapbHPOBATb 3HAYCHHS BEIMYMHBI V| U V3 B LWIMPOKHX MHpeiesax.

B paccmaTtpuBaeMoM cTanpoHapHOM (Mealu3MpOBAHHOM) ciydae,
€Clii CYUTATh MapaMeTpbl, KaK 3TO MPUHITO MPU BBIBOAE YpPaBHEHUH, B
paBeHctBax (11.10) u (11.13) mocTOAHHBIMU, MOJAENUPYEMBIN MpoOLECC
MOXeT OBITh aBTOKOJeOaTeNbHBIM. ETO mepuon

T=v,+v,+v,+v,=v, +vy; (v, =0; v, =0)  (11.14)

OT0 HeoOXOaMMble yCIOBUSI BOSHUKHOBEHMs aBTOKOJeOaHUI M MX MOA-
nepxkanusi. UToObl OHM yCTAHOBMIIMCH, HEOOXOAMMO BBIMOJHEHHE YCIOBUA

0<T <00 (11.15)
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Kak BugHo u3 cootHowmenuid (11.10), (11.13), (11.14), ycnosue (11.15)
OyJeT UMeTb MECTO TOT/a, KOT/la BBITMOJIHAETCS HEPaBEHCTBO

70 <q°, (11.16)

KoToporo, Hapany c¢ paBeHcTBamu (11.10) u (11.11), noctaTouHo Ans
TOro, 4ToObl KoJiebaHUs He 3aTyXaju.

B peanbHbIX cucTeMax Bce Mapamerpbl, BXOISLIME B MOJEJb, CO BpeMe-
HEM MEHSIOTCSl, HO MEHSIOTCA MeIIeHHO. UToObl MpoaHaIM3MpOBaTh BIIUS-
HHE WX M3MEHEHMH Ha Tpolecc, HeOOXOAMMO PElIUTh CIOXKHYIO HeJIMHEei-
HYIO CHCTeMY C NepeMeHHbIMU Kod(¢duuuenramu. Ho B Havyane aHanmsa
ucnosib3yeM (hakT MeJIEHHOr0 M3MEHEHMs IapaMeTpoB. DTO IO3BOJIUT, Kak
4acTo eaeTcs B WHKEHEPHOU MpakKTHKe, YIPOCTUTb CUCTEMY, MPEICTaBHB
€e B BHJE MOCJEeIOBATEIbHOCTH KBA3UCTALIMOHAPHBIX MOJENei, Tae Ha Kaxk-
JIOM LIMKJIe Mpoliecca mapameTpbl CUUTAIOTCS MOCTOSHHBIMHU.

CrnepBa uccienyeM BIMsHUE HadyalibHbIX ycnoBud. Ha puc.11.4 noka-
say CIyuyail, COOTBETCTBYIOIIMIA Pa3IMUYHBIM 3HAYEHUSAM OrPaHUYEHHUs
()7 =, " NOCTOAHHOMY 3HAYCHHIO OTPAHMYCHHs 0(p=0q ; (mpsimble
napajuienbHble ocu abcuucc). Kak BUOIHO M3 pHUCYHKa, nepecedeHue Mnpsi-
MBIX C COOTBETCTBYIOLIMMH UM PELIEHUSAMH MMEIOT MECTO TOJIbKO B TeX

cilydasix, Korua (Pij < (Pij < EO' [Ipu >TOM ANMMHA BOJNHBI 3aBUCHUT OT
OTHOILEHUA EO / () i YeMm Oombiue 3Ta Ipobb, TEM BhILIE YacTOTa Mepe-

cedyeHMit u TeM Kopode BonHa. Korja oTHoIeHMe AenaeTcs pPaBHBIM
EO / ¢ <1, nepeceuenmii wer.

Puc. 11.4. Bausnue napamerpa q,o Ha JUIMHY BOJIHBI.
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00603Ha‘{l/lM reoMeTpU4Yeckoe MEeCTO TOYeK nepecedeHus GyHKUUen
0] (l‘ 2 (OT cxopocTu pocTa 3Toil ()yHKLMHM 3aBHCHUT 4acToTa BoJiH). Ta-

KUM 00pa3soM, 4acTOTa BOJH XapaKTEPU3YETCA Pa3HOCTHIO
Ag;(t)=Ey—0(t). (11.7)
Yacrota konebannii 3asucut u ot o Py . Ecnu npn (Pz = Const

BENIMYMHY NapameTpa o(p;  yBenudMBaTh, TO MPH 3TOM pa31—100T1> (Pij
YMEHBUIAETCSI U 4YacTOTa BOJIH BO3PACTAET, a MPHU YBEJIWYEHUU PA3HOCTH,
BbI3BAHHON yMEHBIIEHUEM () (pij , OHa Majaer.

Bo3Bpamasce k Haueid MOaeau, MOXKHO YTBEP:KIaTh, YTO 4ACTOTa Me-
PEBOPOTOB B MOJAEIHPYEMON CHUCTEME MPU €€ MOCTOSIHHBIX MapameTrpax
OMpeenseTCs OrpaHuyeHIsIMI (D, (D U PA3HOCTBIO MOTEHLMAOB EO'
B coumanbHBIX cucTeMax BeJIMYMHA 3TUX MapaMeTpoB OMpeaenseTcs Kak
BHEUIHUMHU, TaK U BHYTPEHHHMHU yCJIOBUSAMHU. biaronpusTHas KOHBIOHK-
Typa BO BHyTpPEHHeil cpele BiieueT 3a co0o0il paciunpeHne Moyiockl 3a cyeT
YMEHbILIEHUs MapameTpa 0(pij — npezena, MpU KOTOPOM YMNpaBIIsroOILas
napTusi TepsieT KOHTPOJb Haj cuTyauueld. AHAJIOTMYHbIN pe3ynbTar Oy-
IeT UMETb MECTO B TeX CllydyasiX, Korja OiaronpysTHas BHELIHsS KOHb-
IOHKTypa MPUBE/IET K yBENMMeHMIO napameTpa (0,

B naunbojiee OnmarompusATHON IUIsl mpaBsie I'IapTI/II/I CUTyallMu orpa-
HUYEHHe (P, JeaeTcs 6onbiue, yeM EO , 1 TOrJa BO3MOYKHOCTb MEPEBO-
poTa uckIouaeTcs. XapakTep mporecca JienaeTcs He KojeOaTenbHbIM, YT
B peasibHBIX YCJIOBHMAX HENOCTYIHO HU IJIi TOW, HU UL APYroil mapTHH.

11.5. YuyeT HecTabOUINbLHOCTU IKOHOMMYECKUX
c¢pakTopoB

B npeabinymux pazgenax pazpaboTaHa U UCCIIeI0BaHA JETEPMUHUPOBAH-
Hasi MOJENb MOJUTHUKO-3KOHOMHYECKUX CHCTeM. Hipke /enaeTcs MombITKa BBe-
CTW B MOJIENb PSAl HE PAacCMOTPEHHBIX (PAKTOPOB, KOTOpbIE MOTYT OKa3aTh Cy-
IIECTBEHHOE BJIMSHUE HA AUHAMMYECKUE MPOLIECCHI, HAOIIOAAEeMbIE B CUCTEME.
31ech UMeeTcs B BUY, IPEXE BCEro, SKOHOMUYECKas: KOHbIOHKTYpa U OIIpe-
IelsieMble €10 M3MEHEHUs MEHTaIUTeTa NPOM3BOAUTENEH MaTepHallbHbIX OJar
U YCIYT, COCTaBIAIOLIMX OOJBbLIMHCTBO HaceNeHHs JO0ro rocynapcrsa.

Yto0bl yuecTb HeCTaLMOHAPHbIE ABJIEHUSA, Hy)KHO MPENONOKUTh, YTO KO-
sdppumments, P, R, C, E, V spnsmorcs dysxumsavu Bpemenn. DyHKIH-
AMU BPEMEHHM SABJIAIOTCA U TPaHUYHbIE 3HAYeHUs (;, (; , ieql,2

TaKKe HaualbHbIC 3HAYCHHS OOOOILICHHBIX KOOPAMHAT (f; 0
B Oonee mpeacTaBUTENbHON MOJENN KaxJass U3 3TUX BEJIMYMH, KpoMe
JETEPMUHUPOBAHHONW COCTaBIAIOWIEN, JOJDKHA COAEpP)KATh CIy4YalHYIO.
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OnHaKo OJHOBpPEMEHHbI y4eT BCero MHOrooOpa3usi BCEBO3MOXKHBIX CO-
YeTaHUIl yKa3aHHbIX MapamMeTpoOB CHelaeT HEBO3ZMOXKHBIM MPOMU3BECTH
TUIOAOTBOPHBII aHanu3. [1oaToMy B Xone MocCHenyloLUX paccyKIeHHi
BBEJIEM HEKOTOpPbIE YNPOLIEHUs, KOTOPbIE 3aK/II0YAIOTCS B CJEAYIOLIEM:

1. Koadpduumenrsr P, I\, ABIIAIOTCA TOJBKO NETEPMUHHUPOBAH-
HbIMU (PyHKIUSIMU BpeMEHH.

XapakTep X W3MEHEHUI OTpeneNseTcsl BOJTHOBBIMU MPOLECCAMU KO-
HOMHUKH, B YaCTHOCTH 00bEMaMHu peajnu3yeMoro BaJlOBOTO MPOAYKTA.
[TosTomy B Monenum mOpUHHMAeTCi, YTO  KO3((PHUIHUEHTH
P, R, C,, i€ 1,2 }, MeHSIOTCA MO 3aKOHY, MPEACTABICHHOMY B
BHJIE CYMMBI, COCTOSILUEH M3 TMOCTOSHHOTO 4ieHa [L(, W MepUOAMYECKUX
COCTABJISIOIIMX, U3MEHAIOIIUXCSA C YaCTOTAMU BOJHOBBIX TPOLIECCOB Pa3-
JIUYHON AJIMHBI, CYIIECTBOBaHUE KOTOPBIX MokazaHo B pabore [11.1] u
rnase 10.

Jna ennHOOoOpa3usi HamucaHUs BBeAeM 00O3HAUeHUS:

KoadppuunenTs

5
pi(r) = ay(t)=p + Z;PuSin(@zf + W],') ,
i

1 1

70) = all(t) =

C12

5
i=1

5
Rl(t) :O('IO(t) =R + ;Ali Sin(“)it +C.>Ii)

5
Pz(t)z azo(t)z P, + Z Pai Sin((’)it + Wzi)
i=1 (11.18)

1

5
Cyy + 2, Cyy, sin(oal.t + in)
i=1

C}34(0: oy, (1) =

5
Ry(1)=ay(t) =Ry + 2 4y, Sin(‘”i’ + CZi).
P

[IpaBbie yacTu.

E(t)=b,,()=0 npu 0 <t <v,,
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Ex(1)=By(6) =5(0) + Bio(1) + By sinfw,1 +7,). 0<1 <v,.
i=l

5
E(t)=b, +&(t) = By(t) + X By sin(o,t +1,), v, <t<v,, (11.19)
i=1

E, (1) =Bo(r) =0 mpu v, <t <v,,

rne €|(7) — cnyuaiiHas cocTaBispoLas, pacrnpeieleHHas M0 HOp-
MaJIbHOMY 3aKOHY.

TakuM 00pa3oM IMKJI MPOIEcCa OMUCHIBACTCSA YETHIPHMS JTMHEWHBIMU
YpaBHEHUSIMU TIEPBOTO TOPSIKA C TIEPEMEHHBIMA BO BpeMeHH Kod(duiu-
€HTaMHu.

[IpaBbie yacTu 3TUX ypaBHEHUU OO paBHBI HYJIO, JUOO coaepKat
JIB€ TPYIIbl COCTABISIOLIUX: COCTaBISAIOLIME, U3MEHSIOIINECA 0 cToXac-
TUYECKOMY 3aKOHY, U COCTaBJISIOLIUE, MPEeICTaBIEHHbIE CyMMON Mepuo-
Iuyeckux 4ieHoB. (YacTOThl rapMOHUYECKUX COCTaBISIOLIMX paBHbI Yac-
TOTaM 3KOHOMHYECKUX BOJIH, a aMIUIUTYIbl TeM OoJbllle, YeM HMUXKe Yac-
TOTa BOJIHBI, cM. rnaBy 10 u [11.1]).

OKOHYATENbHO 3TH YpaBHEHUsI MUMEIOT BU:

L apy&+a,x =0, x,=q,, xl(O):q]O, 0<t<v,

2. oo + 0y, :Bl(f), Xy =4, x2(0)=0q2, 0<t<v,

3. an e+ ayx, =B,(1), x; =qy, x,(0)=0qy, v, <1<vy (11.20)
4. ok oy, =0, x, =q,, xz(O):qg, Vy <t <V,

B mpomexyTku BpeMeHHM MEXIy MOMEHTaMH MepeKIoUeHHs KiIouen
NpOLIECC OMMCHIBAETCS TOJNIBKO Mapoil He3aBUCHMbIX ypaBHEHMH, pelueHne
KOTOpbIX mpuBeaeHo B [11.2]. OHo umeer Buf

x(¢) = x(—0)ex —’al(ro) T, ¢+ ex _’a](ro) T, ¢ X
(t) ( 0) ’ -'[Jao(TO)d ’ ’ -'[Jao(TO)d ’
ule) ol
:[)ao('cl) P fgao(%)d o [

MaremaTuyeckoe OXKMIaHHE CIyyailHOro Impouecca

(11.21)
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e pbﬂogrj } (2)d2). (11.22)

Jucniepeuns mporiecca npu JTI000M CIyJaifHOM BO3JIEHCTBHM UMEET BHI

% {s () _Bolt)a(m) _ {M}

D.0=5300 o] -2 AL, )

1)”1)('[1)) 0% al)(rl) a(i(rl)at)(rl) dTl

X{sl(rz)_so(mal(rz)_ [ﬁ} { alw) 4, d} (11.23)

ao(Tz) ao(Tz)ao(Tz) dr, ao(Tz Z0dp\T o) 71) o
X Rw(‘rlrz)d‘rldrz.

[oacraBuB B Bbipakenus (11.21), (11.22), (11.23) 3HaueHusi, COOTBET-
cTBytoue ko3dduuuenrom ypasHenue (11.20), 1 BBHIIOJHUB BCE BBIKJIA[-
KM, MOJIyYUM JUISl KaXAO0ro M3 HUX:

1. IlepexonHble MpoOLECCHI, €CIM U3BECTHBI KOHKPETHbIE pealn3auuu
BOJIHOBBIX TPOLIECCOB W CiydailHbIX (yHKuMi € Z‘S

2. MareMaTH4YecKHle OKHUJIAHUS peLIeHUil.

3. lucnepcun U CpeJHEKBaIpaTUUECKUE OTKIOHEHUS.

Yrobbl oBECTH PEUICHHs /IO KOHIIA, CElyeT ONpeeuTh 3HaUeHUs Or-
panudeHudt Xy, X{, X, H X5 » IPH KOTOPBIX MPOUCXOIUT MEPEBOPOT.

O4eBHAHO, YTO BMECTO MPSIMBIX, OFPAaHUYMBAIOLINX 30HBI, BHYTPHU
KOTOPBIX TpoLiecC UMeeT KoJiebaTelbHOe 3HaueHHe, MPaHulbl B paccMmar-
pUBaeMoM ciydae co BpeMeHeM MeHstoTcs. [IpudnHoil usmeHeHuit sBis-
€TCsl U3MEHEHNe BHEIHEeH W BHYTPeHHeH KOHBIOHKTYphl. KonebaHus or-
paHWYeHUil, Kak ¥ KojeOaHWs MmapaMeTpoB, MPOUCXOAAT MO CIOXKHOMY
3aKOHY, MPEACTABICHHOMY CYMMON MATH CHHYCOWJ W CIy4aiHOH cOCTaB-
nstoiet (cM. maBy 10). Tak kak aMIuTyAbl, ¢a3sl U B HEKOTOPOU Mepe
4acTOTBl 3TUX CHHYCOMJ M3MEHAIOTCS B (PYHKIMM BPEMEHH, UX CyMMY
MOJKHO TIPEACTaBUTb B BHAE (YHKLUUH CIydaiHbIX BeIWMduH. CyMMapHYyIO
(GyHKUMIO X; MOXHO CYMTAaTh MapamMeTPOM, U3MEHSIOLIMMCS CO BpeMe-
HEeM, U pelleHHWe COOTBETCTBYIOWEro AU pepeHunaIbHOro ypaBHeHUs
NpeACTaBUTh KaK (PyHKLMIO cllydailHbIX BeJdW4uH. Torga BeposITHOCTh
B3pbIBa MOKHO MPEACTAaBUTb B BHUJE

p>(mm+0 y{ (11.24)

(Touex, orpaHUYeHHBIX OBallioM, U300pakeHHbIM Ha puc.l1.5). IToxa-
pobHocTH cM. B pabote [11.3].

545



Puc.11.5. Yuér ciyuaiiHoli cocraBnstouieit

11.6. YueT BNMAHUA NONUTUYECKUX PaKTOpOB 0
Orpannuenus X =04, > X| =4, (X,=04,> X, =(¢, ,
UTPalOT B MOJENH peliarollyto posb. OHM MOTyT ObITh MHTEPIPETUPOBA-
Hbl 1 KaK napaMeTpbl, MPEACTABJIAIOIINE BHYTPUIOJIUTUYECKOE IMOJOKE-
HUE B CTpAaHE, U OTPpaXXaTb BJIMAHUE €€ MEKIAYHAPOAHOI'O IOJIOKEHHUA , TaK
Kak OINpeneIoT IUPUHY IOJIOCHI

A= q,.o—oql., i€ {1,2},

W3MEHSIOMIYIOCS] C U3MEHEHNEM MOIYJIIPHOCTH NeHCTBUS MpaBUTENEH,
cUTyaluell BHyTPH CTpaHbI, a TaKXKe €€ MEKAyHapOIHBIM TOJIOKEHUEM.

U3 cootHowenuit (11.5) u (11.6) cnenyeT psia BeCbMa BaXKHBIX BBIBO-
JIOB MpuUBeNeHHbIX B Tabnuue 11.1, mparmatuyeckoe 3HaYeHUE KOTOPBIX
OyneT oO0CYKIeHO HUXKeE.
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Tabnuua 11.1. PaunoHa/ibHasi TAKTUKA U3MEHEHUs1 IapaMeTpoB
cHCTeMbl, ONpeaeisiiolasi ONTHMAJIbHOE ¢ TOYKH 3PeHHsl TPOTHBOOOP-
CTBYIOLLIHX CTOPOH MPOTEKaHHe KoJ1edaTe/IbHbIX MPOLIECCOB.

Ilapamerp OnruManbHOE HANPABJICHUE U3MEHEHUS MapaMeTpa
C Mo3umMy NpassIero C nosunumu 0J10Ka, MOTEPHEBLIETO
Onoka MOpaKCHUE

A YBeuuuTh VY MEHbBIIUTD

C,=C, VBeIuuuThH VYMEHBIIUTH

Cy =G5 YMEHbUIUTD YBeJIMUUTH

R =R, VMEHBIIUTH VBeIuuuThH

R =R VBeIuuuThH VYMEHBIIUTH

P VBeMuuTh YMEHBIIUTD

Ps YMeHbIIUTD YBenu4urb

% VBeIuuuThH VYMEHBIIUTH

Vs VMEHBIIUTH VBeIuuuThH

PaccmarpuBast Mozaenb, cliefyeT OCTAHOBUTbHCA HAa HEKOTOPBIX €€
ocobeHHoCTAX. [ 3TOoro obpaTuMcs K mapamerpy Vl. U3 pucyHka
11.4 caenyeT, 4TO yBEJIMYEHUE INJIMTENbHOCTH dTalna MOgKeT ObITH HO-
CTUTHYTO JINOO 3a cueT pacliupeHus oblacTu A= q —o9q- nubo
3a CYEeT yMEHbIIEHUs I'pajleHTa U3MEHEeHHUs] 0000IeHHOol KooparHa-
B (;. PaCHII/IpSHI/Ie o0acT MOXET MPOM3OUTH M 3a CUET yBeJlnude-
HUA Tpenenia (f; WM yMEHblICHUs npesena 09, (B oboux ciyuasx

HIMpUHa 06nacn(z)1 BBIXOAUT 3a MOJIOCY, OTPAaHUYEHHYIO BEJIMYNHAIU
g, =0mn g, =E)

ITo ompeneneHu0 OYEBHUIHO, YTO B MOJENH IJIHUTENbHOCTh 3TaNoB
V|, V3 He MOXkeT ObITb OYE€Hb KOPOTKOM, TAK KaK B ITUX CIydasX HENb3s
npeHeOperaTh WHEpLUUMENH Mpollecca W, cliel0BaTeNbHO, MpeaoXKeHHas
BbIIIE MOJENIb CTAaHET He aleKBaTHON 00bekTy. B To ke Bpems Mbl mpen-
nojaraeM, 4to sTamsl V, u 'V, (3Tamel B3pBHIBOB) HOJIXKHBI ObITH OoJee
MPOJOJDKUTENbHBIMY, Y€M TPU OOBIYHBIX MEPEeBOPOTax. ITO 00sA3yeT Ol-
penenuTh, Kakue 3Tanbl Mbl OyIeM CUUTaThb KpaTKUMH.

Onpedenenue. KpaTKUMU Ha3bIBAKOTCS 3Talbl COLMAIBHOIO Pa3BUTHA,
B TEUEHHE KOTOpHIX MOOEAMBINAs CTOPOHA HE YCINEBaeT JIErHTUMHUPOBATH
CBOIO BJIACTh. YUeT MHEPLMM 3aCTaBJIsIeT OTKa3aThCS OT MOJENH, MPUTO-
HOM JUIi OTIMCaHUs MPOLECCOB, MPOUCXOASAIIMX Ha dTamax \, V,.

Baxmneiimas 0co0€HHOCTh MOJENH, YUYUTHIBAIOMEH HHEPIIHIO, 3aKIO-
YaeTcs B TOM, YTO BO BPEMs KOPOTKHX 3TamoB V,, V), (B3pBIBOB) BO3HU-
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KalOT BBICOKOYACTOTHbIE KoJieOaHUsA, B MOJENHN KOTOPbIX AOJKHA OBITh
yuTeHa BTOpas NMPOU3BOJHAsA Mpolecca.

IIpu cocraBieHUNM MOJENHU HYXKHO YYE€CTb, UTO COLUANbHBIE CUCTEMBI
JEJIaTCsA IUIOXO YIPaBJIAEMbIMU.

B o101 cBA3M BO3HMKAET psA BOMPOCOB:

1. Kakumu ypaBHEHUSIMM ClIeyeT OMMUCHIBATh B3PbIBHBIE MPOLIECCHI HA
aTanax V,, V, ?

2. Yro BJ'[I/IHeT Ha YacTOTy KoJieOaTelIbHBIX MPOLECCOB, BOSHUKAIOLINX
BO BPEMs COLIMAJIbHBIX B3PBIBOB?

3. KakoBa B3auMHas KOppessLMsi KpaTKOBPEMEHHBIX MPOLECCOB B JIBYX
6Jl0Kkax MoAeaupyeMoil cucTeMbl?

4. CyluecTByeT 1 naHales OT pa3pyLIUTENIbHBIX MOCIEACTBUI B3pbIB-
HBIX NPOLECCOB, €CIU A3, TO B YEM OHA 3aKJIHO4aeTcs?

5. Kak Bnuser Ha npoTeKkaHHe MPOLECCOB JKOHOMUYECKAs KOHBIOHK-
Typa BO BHEIUHEH W BO BHYTpPEHHEH cpenax?

11.7. Mogenb couManbHO-MOSIMTUYECKUX NMPOLIECCOB Ha
aTanax nepeBoOpPOTOB U B3pbLIBOB

Jlis onmucaHus MOJENN BBICOKOYACTOTHBIX KOJEOaHU BOCIOJIb3yeM-
ca MetoaoMm Jlarpanxa.

B HameM ciydae aHanoroM MOTEHUMAIbHON 3HEPTUU SBIAETCS pas3py-
HIMTENbHAs YHEPrHsl CTOPOHBI, FOTOBSLIEN coLUaNbHBII nepeBopoT. B
MPUHATBIX 0003HAUYEHUAX OHA paBHA:

P
q; q; 1
U, = 2C =K, x rae K, :C. , (11.26)

1

i € {1,2 }* HOMED 6J'[OKa, CTPEMALICTOCA K COBEPILICHUIO MEPEBOPOTA.

B MomMeHT Hauana B3pbIBa

o ¥
(Ui)max zKi@- (11.27)

3Hepr1/151 CTOPOHBI, npaBﬂmeﬁ nepena caMbiM B3PBIBOM

548

2
(Uj)min =Kj% : (11.28)

IlonHas moTeHUUabHAS OHEpIrusd CUCTEMbI

(") ., (a)
U=U,+U, =K, 5 +K, 02 cjefl2}. (129

JIOCTUTHYB MakcUMyMa, dHeprusi 6JIoka BbI3bIBAET arpecCUBHbIC HEii-
CTBHs, MPOBOLMPYIOIINE B3PbIB, 3aBepLIAIOLIUIICT U3MEHEHHEM (OPMBI
COOCTBEHHOCTU M OOILIECTBEHHbIX OTHOIIeHUH. [IpeoOpa3oBaHus mpouc-
XOJAT 32 CUET YMEHbUIEHUS HAaKOIUIEHHOTO arpecCMBHOTO MOTEHIHMAa.

OHeprus IBWXKEHHUA TeM Oonblune, 4yem OoJibllle YCKOpeHHe IMpolecca.
[To aHanmorum ¢ KWHETHYECKOW IHEpTHeil oHa MOXKET OBITh MpeacTaBIeHa
BEJIMYMHON

T=M-—. (11.30)
2
V 06yioka, HauyaBIIEro B3pHIB, OHA PaBHA

1 1

T.:M.ﬁ ie{l,2} (11.31)
2 9 b 9
a y TIpOTHBOGOPCTBYIOIIEil CTOPOHBI

TJ.:Mj?, jefl,2}. (11.32)

CJ'IeIIOBaTeJ'[LHO, B 1000 MOMEHT BPEMEHU KMHETHUYCCKAs SHEPrusd B
CUCTEME paBHa

T, =T+T M. (4325)2 +M (qgg)z (11.33)

OnHako JTa BeMYMHA HE MOXKET NOCTUTHYTh 3Ha4deHus (/ mo ABYM
NpUYMHAM: BO MEPBBIX, HE BCS MOTEHLMANbHAs SHEPrUs arpecCUBHOCTH BOII-
JiollaeTcs B 3HEPTUI0 ABWKEHUA, a, BO BTOPBIX, MPU COCTaBJIEHHU BbIpaxe-
Husg (11.33) Mbl Moka He yuyuTbIBad OOMeHa 3Heprueil Mexmy Ojokamu.
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OGo3HaunM Ko>(uumenT, XapakTepusyromuii oomen, M 12> @ Benw-
YUHY SHEpPruu, Nepexoidileil oT ogHOro 06J0Ka K Opyromy —

1, ZMU% (11.34)

C YYE€TOM 3TOT0O MOJHYHK 3HEPrur0 ABWKCHUA MPEACTABUM B BUIEC

T:Mi7’+M].%+MU.M, (11.35)

BO BpeMH COoMaJIbHBIX CIABUTIOB, BbI3BAHHBIX B3pBIBOM, HpOI/ICXOHI/IT
3anaTa 3HeprI/H/I 3a CHET BBI6I)IBaHI/IH n3 O6OI/IX 6J'[OKOB HeKOTOpLIX CTO-
pOHHI/IKOB, YTO BBLI3LIBACT €€ paCCGI/IBaHI/Ie. 9TOT HpOHeCC JAUcCCUIllaguu
3aBUCUT OT MHOTHUX HpI/ILII/IH u, Hpe)}(ﬂe BCE€ro, OT CKOpOCTI/I N3MCHCHUA
colMaIbHON cUTyauuu. BenuduHy auccunainuu B NMOTeprieBieM OJoKe B
NEePBOM MPHUOIMKEHUN TPEICTABUM B BHIE

Cixig
-

YToOBl 3aBEPIINTh MEPEUEHb IHEPreTHUYECKUX MPOLIECCOB, HYXHO
ydecTb ellle oJuH (akTop, (GaKTop MOMOIHEHUA PANOB MOOEenUTENe.

IIpouiecc n3MeHeHHs YKCiIa CTOPOHHUKOB aKTUBHOTO OJIOKA 3aBUCHT
KaK OT OOIIero 4mciia ero CTOPOHHUKOB (KOOpAMHATA (f;) , TaK U OT CKO-
pocTH ero usMeHeHus (;.

H3MmeHeHne >HeprocoiepKaHus B CUCTEME MPOUCXOIWT 3a CYET BO3IEH-
CTBHSI 0000IIEHHO! cuibl. B aBTOHOMHO# cucteme, Takoil, Kak paccMarpu-
BaeMas, 0000LIeHHas cuia (OpPMUPYETCs 3a CUeT BHYTPEHHHUX PeCypCoB.

B Hamem ciaydyae BHYTpEHHMM HCTOYHHMKOM JIOMOJHUTEIbHOW 3HEPTruu
MOJKET CIY’KMTh Ta YacTh IPaKIaH, KOTOpas B Hayalle NPOLECCa HE BXOIMT
B Oyokn § U J . B Monenu ona onpenensiercs pasHocteio ' — A (cM. puc.
11.3). Y3 3TOro MCTOYHMKA CTOPOHA, MPOBOLMPYIOLIAS B3pPbIB, MOKET IMO-
JIy4YUTb HEKOTOPYIO NOIOJHUTENBHYIO JHEPTHIO, @ TaKKe €€ paccedTb 3a
CYeT pocTa 4Kcia MOJUTUYECKH HEaKTHUBHBIX 3JIEMEHTOB OOLIECTBA.

3anuiieM Bblpa)KeHHE, OMHUCHIBAIOLIEE 3Ty 0O0OOLIEHHYIO CUITY, B BHIE

0 = (B = Fql.z )@c (11.37)

[TepBas cocraBmstomas B@ MoKa3blBaeT 0000IIEHHYIO CHUITY, BbI3bI-
BAIOLILYO MOBBIIIEHUE YPOBHA 3HEPruM B JIBWXKYyLIelHcs cucteMme. Bropas —
€€ IMCCUNALMIO.

Gj = [(‘] (11.36)
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Tenepb Mbl MOeM COCTaBHTb ypaBHeHHWe JlarpaHxa ajsl paccMaTpu-
BaeMoi cucteMbl. OHU UMEIOT BUJ

M &+ kg, + Muf}':: (B - ri%'z)@gf
11.38
M &+g.+kq, +M,&=0, (11:3%)

PaznenuB nepBoe M BTOpO€ ypaBHEHUS COOTBETCTBEHHO Ha M i,M j
W BBe/s HOBble 00O3HAYEHUs, 3alMIIEM CHUCTEMY B BHIE

a) & 2(5, - 5, M+ Vg, + i, =0,
6) &+ 28,4 +V.°q, + o, &=0,

B, Iy M ,
te 28 =—13 28, = VP ==t @ =225, = 8
M, M, M, M, M,
k, M
V?_ Ji. _ 2]
> M. Ty

J J

B ypaBHeHnn 1 KOOpAMHATHL (f, uieH — 2(50 — 51 gl‘2 )@ SIBJISI-
eTcsi 00001eHHON CHilol, BO3HMKAIOWIEH B pesynbTare NeificTBHUS oOpat-
HO# cBa3u. Crmaraemoe — 280@ MOKa3bIBAET NMPUTOK HOBBIX NMPHUBEP-
KeHLeB OJloka | B pe3ysibTare HauyaBLIETroCs B3pbIBa, a 51@541’ — pacce-
sIHAe B pe3yJbTaTe W3MEHEHHs B MEHTAJUTEeTe WHULHUPYEMOIO B3PBIBOM.

ITony4yeHHBIE ypaBHEHUs MOJHOCTbIO COBMAJalOT C YPaBHEHUIMHU
(7.103), xoTopsie MBI UcclefoBaNu B pasaene 7.16.

B mnocTtpoeHHO#l Moaenu npeacTaBiIeHbl YepeayrolUecs 3Tambl CTalM-
OHApHOTO Pa3BUTHs U B3PbHIBOB.

@parMeHTsl NMPOLIECCOB BOCMPOU3BOAMINCH HA MOAEIAX, OMUCAHHBIX
B NpeblAyIINX pa3jenax.

Jns onucaHus MOJIHOTO LMKJ1a KojdeOGaHuil He0OX0AMMO B MOJenu
OpeycMOTPeTh CIoco0 CUHTe3a HEeNpepblBHOIO Mpouecca, 00beJUuHA0-
IIETO 3Talbl CTALMOHAPHOIO PasBUTUA V,,V; € dTalamu, BOCIPOU3BO-
ASLIMMH B3PBIBBI (3TAmbl V,,V ).

Yrto6bl 10OUTHCA HENMPEPHIBHOCTH TMPOLEcca, HY>KHO CIIUTh PeIleHUs
BCEX YEThIpPEX 3TaroB, 00pa3ylolIMX MOJHbIE LUKIbl KojeOaHuil B couu-
aJIbHO-TIOJIMTUYECKUX CHCTEMaxX. DTO B MPUHLMIE MPOCTOE PEIlEeHUE OC-
JIOKHsIETC HEOOXOAMMOCTBIO COTacoBaTh PELIEHWE BO BCEX TOUKaX, IAe
MPOUCXOJUT CTBIKOBKA 3Taros.
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11.8. O mogenupoBaHUMU COLUANBLHO-MOSIUTUYECKUX U
3KOHOMMYECKUX BOJIH pa3HOM 4acCTOTbl

3aBepias pa3paboTKy MOJEIN COLUUANIbHO-MOJUTUYECKUX BOJIH, He-
00X0IMMO OTIpeNeINTh CBA3b MEXIY OpAMHAPHBIMH TMEepeBOPOTaMHU U Te-
peBopoTamMu-B3pbIBaMu. [IpencraBuTenu mpassinero kiacca, CTpeMsch
COXPaHUTb CBOIO BIIACTh, BBIHY)KIEHbI MaHeBpUpoBaTh. OIHUM W3 TPOBe-
PEHHBIX TMPAaKTUKONH MHOTMX BEKOB NMPUEMOB, YMEHBIIAIOMUX COLHAb-
HOE HampsKeHWe, SBISETCS COKpalleHWe JUIMHBI COLMabHO-TIOJIUTHYEC-
KHMX BOJIH, 9YTO OOBIYHO COOTBETCTBYET YMEHBIIEHHIO YHCIa JIML, aKTUBHO
Y4acTBYIOLUMX B MOJUTUYECKUX NMEpeBOpoTax, cM. puc.l1.4. Jlocturaercs
3TO 3a CYeT YAOBJIETBOPEHMs TeX MPETeH3Ui KiaccoB NMpou3BoauTeneil 6aar
U JUCCUIEHTOB, KOTOpPble MOTYT NMPETEeHA0BaTh Ha KapAWHaJbHbIE IMepe-
Aesnbl coOCcTBeHHOCTH. CollManbHasi 3HEPTrHsl, COrIacHO MPOBEPEHHOI MHO-
TOBEKOBOH MpaKTHKE, pacCeMBAETCsl C MOMOLIBIO MOJUTHKU KHYTa W TMpsi-
HUKa» U 3aMbIKaeTCsl Ha Mapajurme «xjebda u 3penuu». B coBpeMeHHOM
MHUpE OHH, OCTAaBAsACh MO CYTH JeNa MPEXHUMH, MOJYYWIN HOBbIE (POPMBI.

HuskonpoOHbIe 3penunia 1 yJI0BJIETBOPEHNE MUHUMAIbHBIX JKU3HEH-
HO Ba)XHBIX MOTPEeOHOCTEH Ha HEKOTOPOE BpeMs OTBJIEKAIOT OOJbLINH-
CTBO Hapoja OT Ba)XHEWIIMX NpobyieM, TpeOYIOIUX OCMBICIEHHS COLM-
aTbHOW CYMHOCTH mpoucxonsuero. [IporuBobopcTByomMe KIMKA Mpa-
BALIETO Kilacca, 4ToObl MpHBIedb OOBIBATENs, COPEBHYIOTCSA B M300peTe-
HUM BCE HOBBIX M HOBBIX (pOpM MOJKyna IIMPOKHUX CJIOEB HaceseHus. Pas-
MEHHOI MOHETOH JenaeTcs «ceKcyalbHas peBoJioLuA», «6opbda 3a me-
MOKpaTHio», «60psda ¢ MPecTyMHOCThIO», «60pbda ¢ Koppynuueit», 6opb-
0a 3a «yTBepXkAEeHHE HPAaBCTBEHHOCTH», «Oopbba ¢ Teppopu3sMoOM» U T...

[Tonutuka, oCHOBaHHasi Ha 3THX MPUHLMIAX, MO3BOJSAET HCKIIOUUTH
u3 3JIeKTopaTa HanboJsiee HEHaIekKHbIX C TOUKM 3pEHMs NpaBsiiei Kiu-
K1 u3bupaTteneii, 4TO yMeHbIIaeT BEPOATHOCTh y4yacTHs B M30UpaTenb-
HOM TIpoIiecce HeKeaTelbHBIX, C MO3UIUH TpaBAlleil mapTuu, «IKCTpe-
MHUCTOBY», MPEJOTBPAILAET BOZMOXHBINA B3PbIB. DTH Mepbl 0COOEHHO 3¢-
(exTuBHBI U 0€30MacHbI, €CJU OHU C IOMOILBIO J0JU1apa, CylepcoBpe-
MEHHOTO OPY>KUSl, OCYLIECTBJISAIOTCS HE TOJNBKO B CBOEHl cTpaHe, HO U 3a
ee rpaHULIaMU.

OpHako, yBeJIMUEHUE YacTOThl OpJAMHAPHBIX MMEPEBOPOTOB HE B CHIAX
OCTaHOBUTb HAyYHO-TEXHUUYECKHH Mporpecc, a TakkKe yTOMJIEHHE «Malle€Hb-
KOro 4ejioBeKa» OT HEMpPEepbIBHBIX MOJIMTHYECKHX mepenapsr. bpaselie Tep-
MUHATOPbl Ha 3KpaHax TEJIEBU30POB HE MOTYT OTPEIUIUTh €ro OT MbICJel
«moyeMmy OH, a He f?7». B pesynbraTe Bce Oousbliee U OOJIbLIEE YUCIO JIO-
neil penaeTcsl rpaxaaHaMy, CTPEMSIIMMHUCSA aKTHUBHO y4acTBOBaTh B IO-
JUTHYECKNX OaTanusax, ¥ TOrna HUKaKue MCKYCCTBEHHbIE MEpbl HE MOTYT
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OCTaHOBMTb B3pbIB. B3pbIB OKOHYaTeNbHO (hOPMUpYETCs MOCHe TOro, Kak
MpaBsAWKIA OIOK AN CTAOMIU3ALMU MOJOKEHUS UCTOJb3YET apMHUIO.

Eue oaHO 006CTOATENBCTBO cMOCOOCTBYET 00pa30BaHUIO B3PBIBHBIX
nepeBopoToB — (paza sKoHOMHUUYECKOH BosHBI. Criaja 3TOW BOJIHBI 000CTps-
€T COLMaJbHbIe MPOTUBOPEUNS U YCKOPSET HACTyIUIEHHEe COLMaIbHO-TO-
JUTUYECKUX B3PBIBOB.

B Mopenu kKoppensuuio BceX 3THX MPOIECCOB, KaK M MEXIYyHapOIHYIO
CUTYalLMIO, MOKHO MPEICTAaBUThH C TMOMOIIBI0 BOCTIPOM3BEICHHS OTpaHU-
YEHUH MOJOCHI

A= ql'o_oql"

11.9. Yuet yTOMneHusa Hapoaa (npobnema pocta 3HTpPONUM)

[onyuennsie ypaBHeHus (11.38), onuckiBaromue B3pbIBHbIE MpoLEC-
Cbl, HE YUUTBIBAIOT JHTPONUIHBIX ABJICHHUN, KOTOPBIMU COMPOBOKAAOTCS
mobble 3HepreTUyeckue npouecchl. [I[pUHIMNINATBHO UX MOXXHO y4ecTb
TaK, KaKk Mbl JeJlalil HeOAHOKpPATHO. [l 3TOro Hy>KHO KaxAblil W3 neil-

CTBUTCIIbHBIX KOB(b(I)I/IIII/IeHTOB K I/I i 3aMCHHUTb KOMIIJICKCHBIMU

k klz +lk01 glz +lg0 Torma, pasnenus U);LeﬁCTBn-
TeTbHBIE W MHHMBbIE qacm ypaBHEHUi{, BMECTO JByX ypaBHEHHI BTOPOTO
MOpS/IKa C KOMIUIEKCHBIMHM KOPHSIMHM TIOJlyYUM Y€ThIpe YpaBHEHUS BTOPO-
ro mopsaka.

K coxanenuio, 3Ta cucreMa ypaBHEHHH HE MOXKET ObITb MPOAHAIHU3H-
pOBaHa aHATUTHYECKN W NOJDKHA OBITH pelleHa YNWCICHHBIMU METOIaMH.
B Momenu s peleHus 3amaud paspaboTaHa mporpamma.

OnHAaKo BO3MOKHO MHTEPNPETUPOBATH (PU3UYECKHMI CMBICH 3HAUEHUS
otux kodhuumentos. Kosdpduunenr 1g . npeacraBiser sHEPTHi0 pac-
CesiHUSI BO BHEILHIOI Cpefly B pe3yjbTaTe SMUIEMUH, npuponﬂmx KaTak-
JIM3MOB, BOEHHBIX CTOJIKHOBEHHi, a KO3((PUINEHT lk “HeaKTUBHYIO”
SHEPrHo, KOTopas KOHLEHTPHUPYETCS BO BHYTpPEHHEH cpene B pesyJibTaTe
MOTepHU yNpaBJIIeMOCTH, COMPOBOXKAAEMOW KOppynuuei, 0aHIUTU3IMOM,
BBIBO3OM LIGHHOCTEH 3a pyOexx rocymapcTsa, ABJIAIOILUXCA aTpuOyTamu
nr060r0 HapylleHUs MopslKa B CTpaHe.
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11.10. Mogenb opaAVHapPHbLIX NepPeBOPOTOB U B3PbIBOB

Jns anpoOGauuy MPUHLMIIOB, MOJOXEHHBIX B OCHOBY MPEJI0KEHHBIX
Mojeneil, Oblna pa3paboTaHa cucTtema nporpaMMm. B ocHOBy mosioxeH
naker «Maremaruka» (Bepcus 3.0). Llenbio uncIeHHBIX 3KCMEPUMEHTOB
ObL1a MpoBepKa BO3MOXHOCTH C TMOMOLIBIO MOJENH BOCIIPOM3BECTH Tepe-
BOPOTHI (OpAMHAPHBIE W B3PBIBHBIE) M MX KOPPENIALNU C SKOHOMUYECKON
CUTyaluen.

Ha pucynkax 11.6 —11.13 nmpexncraBiieHbl pa3audHble 3Tanbl MOAEIH-
poBaHUA.

PacdeTsl 3TUX U MHOTHMX JAPYIMX HECTALIMOHAPHBIX PEXHMOB MPOM3BO-
JOWJINCH MPH Pa3IUYHBIX 3aBUCHUMOCTIX KO3()(UUUEHTOB OT BPEMEHH.

d1,d2

WS

Puc. 11.6. ObpazoBaHue COLMATBHO-MOJIUTUIECKUX BOJIH
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Puc. 11.7. Yuer nepeBopotoB. (Ha pucyHke m300pakeHO IBOTIOIMOHHOE
pPa3BUTHE COLHUANBHO-TIOJIUTUYECKOTO MpOIecca, MPEPBAaHHOTO MEPEBOPOTOM,
noGenoi 610Ka, BHI3BABIIETO MEPEBOPOT)
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Puc. 11.8. IlepeBopoT, 3aBepluBLIMiiCS pecTaBpalyeil BIACTU MPaBALIErO
O6noka
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Puc.11.9. IlepeBopot 3aBepiuaerca noOeoil 6/10Ka, BHI3BABLIETO
MEepeBOPOT
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Puc. 11.10. MonenupoBaHue NepeBOPOTa C YUETOM CIIydyalHBIX
BO3MYIIEHUI BO BHYTPEHHEH cpele
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Puc. 11.11. MoaenupoBanue nepeBopoTa ¢ y4eTOM U3MEHEHUS
MEXJIyHapOJHO! CUTyalun
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Puc.11.12. IlepeBopot, 3aBepUIMBLIMICS pecTaBpalueil BlacTu
npassiuiero 0joka
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Puc.11.13. IlepeBopor, 3aBepmuBLIMiics m0o0en0ii 00Ka, BbI3BABLIEIO
nepeBopoT
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Kpome pexrnMoB, MalIMHOrpaMMbl KOTOPBIX MPUBEAEHBbI Ha PUCYHKaX
11.6 — 11.13, 61K TOCTPOEHBI MOJENHU, BOCIIPOU3BOAALLME BIUSHUE U3-
MEHEeHUs AeMorpauueckoro coCTOAHUA oOlecTBa (MyTeM HU3MEHEHHs Or-
panuuenus E, koTopoe mpeamnonaranoch (yHkuueil Bpemenu E(t)), a Tak-
’Ke BIUSHUS MHOTHMX 3KCTPAOPIMHAPHBIX (PAKTOPOB, TAaKWUX, KaK BOWHBI,
JMUAEMUY, IPUPOJAHbIE KaTakau3Mbl U T.1. CONpoBOXIaeMble JeMorpa-
(UyecKMMU U3MEHEHUSMU B CTpaHe, OHM BOCIPOU3BOAMIUCH HAPYLIEHU-
©M 3BOJIFOLMOHHOTO Pa3BUTHs Ha dTamax V,, V., cM. puc. 11.3.

Takum oOpazom, pa3paboTaHHas MOJE/b MO3BOJIAET BOCIPOU3BOAUTD MPO-
LleCC BO3HUKHOBEHUA M MPOTEKAHUsI COLMATIbHBIX TPOLIECCOB U KaTtacTpod.

[TocnenHss riaaBa MOCBsIIEHA MEPOMPUATHSIM, MO3BOJSIOINM XOTs Obl
OTYACTH BJIMATH HAa MPOLECCHl B 9KOHOMHUKE W COLMAIBHON JKU3HU rocy-
JapcTBa.

Pe3tome

PaspaboTaHa Mojeib, BOCIPOMU3BOIAIINAS B3aUMHOE BJIUSHUE IKOHO-

MHUKH ¥ COLUATBHO-TIOIUTHYECKUX MPOLIECCOB.

[MocTpoeHa MaTeMaTHyeckas MOJeb B3aMMHO KOPPETUPOBAHHBIX
COLIMAIBHO-TIOINTUYECKUX U YKOHOMHUYECKUX BOJIH.

Ha ocHOBe Mojenu omnpeaesieHbl MPOLECCH, TUKTYIOIIHE pa3BUTHE
o01ecTBa.

[TokazaHo, YTO COLUATbHBIE MEPEBOPOTHI SIBISIOTCS HEU30EKHBIM
CleICTBUEM OOBEKTHBHBIX 3aKOHOB Pa3BUTHUS 3KOHOMUKHU.

Pa3paboTaHa mMaTemMaTH4eckas MOJENb COIMATbHO-MOTUTHYECKHUX
MEPEBOPOTOB.
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