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IIPI4HIIIIIIbI ABTOMATI43AIIIU YIIPABJIEHtrfl CIICTEMAMI4
3KOJIOTFIECKOfr FE3OIIACHOCTII IIIAXT

Posznnuryo KoHqemlitu *uKopucmauHt eQexmueuux anmottarnuvilux cucme 4
ynpasri4qfl npu 3HmrceHHi eaepzetnuuuof ma, noe'nsauoi s uen, eKonoziuHo|Ha-
npyrrcevoqni s yMoqax eyzinwux nidnpueJetcm?,qoH6acy.

Corpeuernroe cocroqHr{e sueprerr.tKrr Yrparrrrr r{Meer prn npo6leu, KoTopbre
o6ycnoBnegrr HecoorBercrBxeM MexAy cyqecrgyroquur,r o6rervrarvru norpe6nenxx
I{ o6beMaM[ npeAJroxeHr.rr co6crBeHF6rx [epBr4rrHf,D( gnepropecypcoB, a raKxe
HLI3Koft elpoerrr.rnnocT6lo ux lrcfioJrbsoBaHnr nprr Harrp{xeHHoM Bo3AeftcrBr,r[ Ea
OKPYXAK)qYK' CPE.qY. fIAPA4OKCIUIBHO, IIO B TOIIJMBIIO-9IIEPTETIIqCCKOM KOMIIJIEKCE
yroJrBHtur uraxTa, Ao6BrBaroqar nepnr.rvrrrfi grrepreTr4.recKr.rft pecypc - yronB, I,Ic-
rrBlT6rBaer rpyAHocrlr B SHeproooecrreqeHr{r{ cBor{x rexHoJror[lrecKrD( qpoqeccoB.
flosrouy Heo6xoAr.rMo pirpa6arhrBarb r{ BueAprrb HoBlre (ogrlerrryatrlHlre peme-
Hr{r IIo SnepreTr.rqecKoMy o6ec[eqenrro npeAnpr,rrrr.rfi IIo,qo66rqe yrnr.

Ienepanrnoft r.r4eeft npe4laraeMofi KouqeruIm,r rtBrrrerc,a cnroneur{e gnepre-
Tr{qecKofi r.r, B3ar{MocB.{3aHHOfi C Her, SKOJrOrurlreCKOfi Hanp')KeHHOCrrr B ycJroBr.rf,x
yronbuBrx npegnprffrft ,{on6acca Ha ocuoBe AerlenrpaJrrr3aqr.rn qpor.r3Bo,qcrtsa
9JreKTpO9HepMr{ rryTeM nepexoAa x loxanrnofi (aaronorunofi) cr{creMe xou6mrn-
poBaHHofi BbrpaborKr.r Heo6xoAr.rM6rx Br.rAoB 3Heprnr (reruoeoft, uexrplrvecrofi,
MexanFrecroft r t. n.) Ha ocrroBe ncIIorB3oBaHIIS CO6STBeHHLX TOIIrI{BHBTX pecyp-
coB, a raKxe rilSKocoprHbrx r,r BLIcoKo3olIEIrbD( yrneft, orxoAoB )Dreo6ofarqeFr.rr,
KAIITIIPYEMOTO IIIIIXTHOTO METAHA I,I T. II. HA MECTE I.fX AO6BTIIU I{ KAK CJIE.IICTBII'.
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rfqr,mponannx na 6ase cyqecrByfolq{x yronbHbx npe4npnrrufi uraxrrrbD( aBTo-
ilIrrxbD( TexHoJroro-grreprerfiqecKrrt( KoMrrJIeKcoB (IIIATSK) c eQQerrrnnot ar-

ruranrqecrofi crrcreMoft yqpaBnenwl (ACV) r eloJlortFlecKoft 6esonacuocrn. Kax
qEAcrBr{e peaJn,t3allnfi .qaHrrofi rconqemu.il{ Bo3HItKasr npo6neua paspa6orrn s$-

frrnmuoft ACy IIIAT3K H rIpLIHqtmoB MoAerrlrpooalfirt ee npoqeccoB.
I4gnecren psA MeroAoB [ocrpoeurrf, MareMarllqecKl.ft( ruoAenefi tennosf,ilx o6r-

ErrroB rra ocrroBe ormcaur{r o6rrrrosemrrrrtru ,qnQQepenrs{iulbHblMlr )4)aBlrettuMrr

[12]. B roxe BpeMr Mnome acrIeKTbI Mero.uoJlorxlr t[neuxo-uateuarl+IecKoro
[mcaH]rr o6reKToB IIIATSK, rar o6rexron ynpaBneHlrt, ocraKtrct orKpbrrblMr{.

AstoMarflsaqnx ACY IIIATSK - ero AarreKo He co3AaHI,Ie eJIeKTpoEHo-
rwqecxofi crrcreMbr. B npnpo4e csoefi - 9To r€xHorornqecrarl c[creMa' B Koro-

@ cy6rerrranue (|arropu mparor BecEMa Barrrrylo po.rr a o6rerrlrBHoM )mpaB-
n. flogroMy pre Ha crawrw Qoplauponawrr ocHoBHBrx nplrHlrlrnoB oprauu3a-

ws ACY IIIATSK neo6xo,ryruo ncxo4tl:rb Ilr xapaKrepa pa6orbl o6terton, co-

uecrr{Mocrr,r rexEr{rrecKr{r( pemernft c coql,Ianbllofi crpycrypoft npoll3BoAcrBa

y[oJsHhrx uaxr,{on6acca.
(Doprranporanue npIrHIII,[IoB aBToMarlsalu.trr o6terron )mpaBneur'rt IIIAT3K

rpe6yer pemenur pfrAa sa.pLaati o6ecneseunr nau6oarurefi Toquocrtr, Hailrtsrocrr.I lr
rcrcrMatrbrroro 6ucrpo4eficrar.rx, wo6rr nepeBecrrt cncreMlr KoMIUIeKca I'I3 oAlro-
rll cocTorr{wr B Apyroe.

Ha ocnosan[r't BBIrre ]r3Jloxelrxoro MbI rrpeAJlaraeM cJre.4yloque npnrrlrlfirrr
rtroMarr,tsarllrlr ynpaBJleufit nonr4glreprerfirlecK]rMl{ o6rerrauu u c}IcreMaMrl 3Ko-
.unqecrofi 6esonacnocfl{ yroJIEHhD( rntxr.

L Modenutoe onucaHue rnewroadx o6uewnoe WparneHun IIIATSR. Ha cra-

.Etr rerurorexnr{qecKl.rx pacqeroB o6rerros IXATSK Moxllo c .qocraroquoft cre-

!E86rc ToqHocrr{ noJryql.rrb ypaBHenlrs rtl( crarl{rlecKoro cocrorfirt. Onrcarr're.4,t-
EMtrKr.r o6rerron IIIAT3K Bo3Mo)KHo, ecJln B KaqecrBe aHaJIoroB B3trb npoqeccrl,

rporcxoAtrql,Ie Ha yroJrbHE[r( 9JIeKTpI{qeCKr{t( CTaHTII{rn( n npoMLIrIDIeIrHbrx KoreJrB-

D( B KBa3nCTaTTrqeCKr{x qpoqeccax.

.Ilnraur,rqecrne cBoicrBa gnn( cxoAHbrx o6terron Mo)KIIo ormcarb nan6onee

ofuun no rfopue auQQepenrgarbublM]r ypaBReHI{tMr.I c pemenlreM Bo BpeMelilr.
Coqraanenne gTrr( ypaBreurrE ocnosaHo na $nsrauecrnx 3aKonax oAHo3HaqHo on-
pcAellrl(rrqffi npoqeccbl B cl{creMix. Hanpnnrep, onllcaHlle (orJroarperaros 6a3LI-
pyercr Ha ypaBHeIrItD( TeruloBoro !I Marepr{aJrlHoro 6anancos, ypaBuenatx reruo-
oSrreua r4 TerurorrpoBoAnocrrl lI T. A., Koropble r{Melor KoHKpernoe Bupaxenr{e oc-

I)BEED( t[n:n recxrn 3aKoIroB coxpaHeHr{r gHepru}I, Maccbl, KoJI}IuecrBa ABU)KgB'EI'9
GEOB TepMO,U4rraM[Krr rI MOneKyJItpHOfi QnSrrr B npocrpaHcrBe ]I Bo BpeMeHE.

2. [Ipuu4unu viarne]lamuvecKozo onucanun mepuoduuaMuqecKux o6texmoe u
crcme t ynpasnenun IIIAT2R. flpu nocrpoemll MareMarfiqecxrx rvro4enefi aBToMa-
re.recKrrl( clrcreM peryJrr,rpoBaHr.rr repMo,eruaMfirlecKrD( o6rerros IIIATSK y4o6no

rtroJrl3oBarb npocteftnme cncreMbl o6rrxnoseuHbrx rnnreilnrrx 4r.rQ$epeuqnanr-
fffi ypaBHen[ri ne grrile BToporo noptAKa. K tp*epy, auaJll{TtrqecKoe Bhrpa-
reflrle rr{rroBofi xaparreprcmKr{ ilHTerpnpyrcrqero nnxefixoro 3Belra JmpaBneur{t
ItrAT3K MoxHo npeAcraBr.rrr B Bnne:
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v(t)=k! x(t)dt ,
0

rne k (t) - ros$(plrqraenr [epeAaqr AurraMr.Frecxofi cacreurr:
x (t) - fiepe:t./,ennrrfi napauerp.
flpe4crarur KoMrrJreKcnJ[o qacrorrq/ro xapaKTepr.rcrr4Ky B BnIe:

W(.r\tV) = tW-texP(-J* ),
L

nonyqaeM Eco6paxenue no Jlannacy $rxo4nofi BeJrutnrHhr nepe4arouuofi 6yrnq"-eir W (p), r. e.:

v@) =w(p).x(p) .

flpn sa,qannolr Bxo.qHoM flapaMerpe x (p) woxno onpeAeJrr.rrL BhD(o.qHyrc Be_
nvgvldy y (t) ro npelrenr.r,vcnonb3yfl n3Becrrrhre MeroAhr onepaq[oHHoro ucqrcJre-
HI{'.

3. Ilpuu4unw onmuttusaquu duuailuqecrcux peilcuMo, pa6ornat o6texmoe
ynpasneHut IXATOK. I/:cxory Lr3 orMerreHrrbrx Br.rrrre 3agas, Moxgo npeAno)Kr.rrb
06IlI)40 rfopr'ry rraatervratr.rqecrofi MoAeJrr4 o6rerra )mpaBJrenrrr IIIATk KaK BeK-
Topuoe au$Sepenqnanrrroe ypaBr{eHr4e raKoro rr.ma:

dy = f(y,u)dt ,

rAey - MHoroMepnrrft uerrop BbrxoAublx [epeMerrH6rx;
u - MHoroMepurri rexrop )mpaBnrrorrlnx ros4eftcrsr.rfi;
,f - rvnrorouepnrur BeKTopHrur $yHxur.rx Bercropnbrx apDrMeHToB.
flo $rozvecroft cyrqnocru, sa,roxeuHoft Bo Bcex o6rer.ax IIIAT3K, a r{Merr-

uo rpauc$opnrurrrv Lr nepeAar' eHepn{r{, yrpaBJrf,Krrqr'e norgeficrnr.u u (t) orpa-
HIIIII{BAIOTC' KYCOqHO-HEIPCPbIBHbIMI,T YIq)ABJIEHIT'MI4 C OIPAIMIIEIIHLIMI, I(OMNO-
HeHTaMrr. Sa.n,aqa ollTrrMrI3arlulr IIpr{ sToM ruoxet 6rr:rr oqpeAeJreHa cJre.qyrcq}rM
o6paronr: or'rcKarb raKoe 3gatreHue u (t), vro6rr uepenecrz o6rerr (cucrerwy) rs
coctosuufr y (0) t ngauuoe aocrofr:ave y e), t e.

T
r : lfo[ilt),u(t1]at: min .

0

B ronrqlernorra cryqae Mo)Krro r4c[oJrb3oBarB rrpr{Hqr4rr MaKcr.rMyMa rlourparr.r-
na, roroprrfi [o3BoJlter ycrarroBl4Tb neo6xogr.rrurre ycJroBrrr onrrauzurrnocrn. y.rr-
ThIBrur, qro prA lpusnxo-rraareMarzqecKr/rx uo4eneft o6rexros )rnpaBJrerryr.f, IIIAT3K
HecrarluoHapHbr, To orrrr.rMr43ar+rr uoxer 6rrrr ocyqecrBJrer{a MeroAoM.{r4HzlMuqe_
cKoro [porpaMMr,rpoBarilu.

Brrrogrr.
cr$opuynr'rponanu cneAyrcr4,re floJroxeHr4f, MeroAoJroruru 6raso,Ko-

MareMar[qecKoro orr[caHrrrr ACy ITIATSK r eKororuqecroi 6eronaorocrr,r:
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l .

- [prlHrlr4nLr MoAeJrrrpoBaHr4rr rerDroBrrx o6beKToB yrrpaBneuwr IIIAT3K n
cvcreM gKororuqecKofi 6esonacnocrr,r;

- npl,Iuqr4rr6r MareMarr{rrecKoro olrr4caHzr rr,ro4eneii TepMoArluaMr4lrecKvx
o6serros r4 cr.rcreM yrrpaBneHur IIIAT3K;

- rrpr4Hrlrnbr orrTr{MH3arluil Ar{HaMr.rqecKrx pex(I.rMoB pa6oBr o6terros
yrrpaBJreHzr IIIAT3K r{ gKoJroruqecrofi 6egonaurocru.
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HECTEPEHKO B. H.. BI4JUIHCKAJI A. I,T.
(KI{Ia {on HTY)

EOPbEA C IIbIJIbIO HA YTOJIbHbIX IIIAXTAX

Paccuompeuot nonpocbt ucnorb3onaHun cnoco6oe u cpedcme 6opt6at c nbutbro
r \ eoitbHbtx utaxmax Vxpauuu a coaperteHHbtx ycnonutDc do6auu yznn.

Texnr,rqecroe [epeBoopyxenr{e qpeA[pvr:ruil nporr,rulrreHuocrrr r4 uHreHcu-
tRxaqE r nporr3BoAcTBeHHbrx qpoqeccoB r,rMeKrT Ter{eHrlr{ro K rrocTorHHoMy yBe-
sqeEuro [brJreo6prBoBal{ur rr 3arrhrJreHHocTr{ Bo3Ayxa B ropHBrx Bbrpa6oTKux. rlo-
::Lr\ry AaJrbHefiuree coaeprueucrBoBauue cpeAcrB r.r cnoco6os no.qaBJreu[r rrhrJrrl B
;:&\Tax ocraercr oAHofi r{3 Baxcrefirurrx 3agaq rro yJrfrrxenrrro caHnrapno-
-ErEeHUqecKrD( ycnoBr,rfi lpyAa ropHopa6o.fl4x rlr noBbrrrreHrrro 6e:onacnocrr pa6or.

Axa4eur,rx A. A. Cxoqurrcrrlfi yKa3T-rnar, .rro 6opb6a c 3alrrJreHHocrblo Bo3-
-I"i-a B yToJIFHLIx [IaxTax Mo)KeT 6BrTb s$$errurHofi JIIIIITB [pI4 [ocJreAoBareJrbHoM
r KoMrureKcHoM perrreHrrri cJreAyrcrqux BolpocoB rrs) reulre [poqeccoB o6pa3oBa-
r'fir r{ pacnpocrpaHeHr{r nruru, pa^:pa6orKa Mepoqprurnrfi no yMeHbrxeHr.rro o6pa-
lrroaunr nBrJrr.r [pr4 Ao6Brqe, TpaHc[opr4poaanvpru nepepa6orre ropHofi Maccbr, a
-rM(e 6op66a c yxe o6pa3oBaBrrrefic{ r6rJrbK,.

Han6onee e$Sernmnurrr croco6oM npeAynpexAeHrrr rbrneo6piBoBaurrr npu
i,e@a6oTKe yfonBrrbrx [JracToB rBJrfieTcr ITx [peABapr.fTeJrr,Hoe yBJrDKHeHne, Koro-
$-18 OCYIIIECTBN'ETC' TTYTEM HANISTAHI,I' )KTT.qKOCTI' B IUIACT B PC)KHME BJIATOHACBI-

JIEEEJI.
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