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ABTOMAT~CKAH OIITHMH3AUKH C~CTEM YllPABXEHRH 
PErYIDYEMI:lX OE'bEKTOB. 

HOI teXHHKJI 

a~tcnepHMeHta7 ua:u:x 6w~a noxasaua ueo6xo~HKoctb B opraamsaum• uanpaB

neuxa pa6ot no cos~aHHD cmcteM aBtOMatH'lecxoro ynpaB~euma H ontHMH

saun pe:IHIIOB )lJUI onepatHBHOit axcn.EyatartHH ycxopHxe~Luoro KOMn~e~tca 

oc>opy~oBaHHa, o6ecneqxBan~ero npoBe)leHHe ~Hsxqecitoro 3KcnepHMeHta. 
cucl??e..a 

cos,J;aHHe aBtOMatmlleCKHX, cnoco6HHX no~epxHBatb ontHMaHbHWI peXHM 

npH K3KeHSD.HXCS BHDiitHMX yc~OBHH>: H xapaKtepHCTH~OC)~eKta ynpaB

JieHHS, SIBJISetCS O)tHOI HS OTBetCTBet:HWX 3a)laq, pemae:WX HOB&M HS.ytlHSil 

Hanpa.BJieHHe» - teXHH'lecxol xH6epue'l'lu:ol. PasBmtme atoro uanpasJieuma 

HS.JKH OTKpw:aaet B03KOXBOCTH ~JIS peDieHHJi BaXHelliHX np06JieM B 06JiaCTH 

aBtoperyJIHPOBS.HU MHOronapaMetpHlleC:XHX CHCTe:U: H OllTJOIH3aUHH ynpaB

JieHBS ~msxqecKHMH npo~eccaum. 

TiepcnextHBHOCt:& npoeueHHSI asroetnt~ecxo»t ontDHsaumx ynpaB~euHSI 

(AOY) ~Jia uy:t:.lt ycxopmteJlbBOI teXHH:f~H rpy~uo nepeoneHHTL. IIpouecc 

ycKopeuu Mo:a:et 6HtL npe~ctasn:ea MllOronapa:u:etpzqecKHM uepasuo:atepuwu 

llOJieM COCTOSIHHSI peryJIKpyeKOTO 06~J~ta ( DJliKH sapallteHHSX qactHU); 

lHHallHlleCKa.R HepaBHOIIepHOCTb llOJIS (:OCTOSHM B }.(aHHOil CJiyqae onpe

}.(eJlJieTCS paspHBHOI ~YHKUHel ynpaBJIOHMJl B HRtepsaJie BpelleHH CJII\eCT

BOBaHHS 06~eitta. PaspSBHOCTb CBSISaHa C BpeMeHHOI ~HC}tpetHOCTbD 

,J;eiCTBKS pa)la napaMetpOB, onpe}.(eJim>.HX COCTOSHHe 06~exta. HepaBHO

IlepROCTb flOJISI COCTOSHHSI 6y,ltet ycyr;r6JiaT»CH npH JlHOrocta,J;HIHOCTH 

ycxopeHwa. EoJiee no)lpoc>uo arot sonpoc 6y)let paccuorpeu npx nocJie

JlyD~eM H3JIOZeRKH uatepHaJia, ao yze • ato npe)lBapHteJI:&Hoe saueqauxe 

Jitaswsaet Ha saXBoct:& zcnoJI:&30B6.HHJI uayquwx .ltOCtHaeuxl teXHmqecxo:tt 
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KHdepHeTHXH ~BH HYZ~ yCKOpHTeBbHO~ TeXHHKH. 

la~BM aexoropHe onpe~exeaHH. 

Cucreua aBro:u:arwqecxoA onrHMxsanxM - cavouacrpaHBam~ca aBroxa

rxqecxaa CKCteua, OC~eCtBJHD~aR DOHCR OOTKMaJbHHX peXHMOB ynpaBJe

BHR, odecneqxsam•ux sa~aaaoe cocroaaue od~exra peryxmpoB&BHS x 

nepecrpaKBaD•aa peXJKH ynpaBJ8HHH B COOTBeTCTBHH C Hal~eHHHM OOTH

MaJLHHM pemeHHeM. 3Ta CHCTe~a BXJmq~er B ceda CHCTeyY aBTOperyJH

pOBaHKH H 0DTKMH3aTOp. 

Cxcreva aB!OYRrHq!cxoro peryxxpoBa!!! - cucreua, ocy~ecrsnanmas 

no~epzaaue nocroaauoro saaqeaxa peryxwpyewol BeBuqHHH, xmdo us

veaeaue arol BeJuquaH no onpe~exeuao:u:y ( sa~aaaouy nporpaYMoi) 

sa~toay, bx no aemsBecruo:u:y sapauee saxouy ( cxem••e cxcrew). 

0nTMMH~~TOR - ycTpOICTBO, odecneqxsan•ee DOHCK ODTHMaJLHOrO 

pe:a:u:ua ynpaB.aaeuoro od'Dexra x no~.llepzaaxe pez1414a ua onTHMaJILHOM 

JPOBHe. 

ABTOYarxqecxul nomcx - BR~qaer E ceda: a) nponecc xaveaeaHR coc

roaHHH cucreMH H d) nponecc auanmsa pe3yxbraroB aroro usueaeHHR. 

ilOHCKOBOe B03&81CTBH8 onpoc COCTOSHKS CBCTeWH. 

ITone cocroaaHR - h-vepaoe npocrpaactBO o6nacru perynxpoBaama. 

B od•e:u BH~e ~yaxnzoaanLaaa cxeva onrKMH3xpym~ero ycrpolcrBa 

npe~craBneua ua pxc.I. 

C~eCTByer TpH OCHOBH~X CDOC06a ocy.ecTBJeHKa OOTKMaJLHOI Ha

CTpOIKH uaoronapauerpxqecxxx cmcreu. 

I. Cnoco6 pyqaoro ynpaBJeHHH BXO~MH CHCTeYH ~~a ~OCTH:I8HHH 

onTKUaJLBoro pexmwa, onpe~exan•ero 3a~aaoe cocroaaue od~exra. 
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2. Cnoco6 c npaueseaxeu nporpaMMHHX perynatopoB, CBS3HBa»•xx 

BXO~ CXCT8KH B HeKOTOpHe nepeKeHH~e BeAHtiHHH, KOTOpye 3aBHCiT OT 

BXO~ K BHXO.D.;a. 

3. Cnoco6 aBTOMaTH'IeCKOI ODTKMH3aUHK, r.D.;e ODTKMH3atop CHy.EHT 

B K&'leCTBe 06paTHOI CBS:3H. 

Kopotxo o6 3THX cnoco6ax. 

CHCTeMa py'IHOrO ynpaBKeHHH SBKSeTCS:;B cy~HOCTH,3aMKHYTOi 

cxcTeKoA, B xotopoA onepatnp B •o.D.;e npouecca onpe~ens:eT ontKKaHb

uue peZKMH H npOH3BO,lJ;HT COOTBeTCTByD~He H3MeHeHHR BXOlHHX BeAH'IHH. 

Taxxu o6paaou, onepatop RBHaetca &a:s: 6u norxt~ec:s:mu ane:ueHTOK B 

uenH o6paTHOI CBa3H 3aMRHYTOI CHCTeMH. CmcTeMH pyqaoro ynpaBJeHHS 

RBASeTCS Me,D;JeHHO~eiCTBym~HMH H orpaHH'IeHH cy6~eKTHBHHMH OMB6KaMH 

onepaTopa. Eno:s:-cxeua TaKOI cxcteMH npaBe~eua ua/pmc. 2(a) • . 
llporpa.M:unoe ynpaBneHHe CBO,lU!T pOJJb onepatopa K npaBHJibHOMy sa,D;a

HHD nporpaKMH ynpaBJeHHS K BHemHeMy KOHTpOmD napaKeTpOB. Bno:s:-cxe

Ma nporpaMMHo-ynpaBJiae:uom cmcteu~ npelctaBJeHa ua pmc.2(6). 

Haxouen, np:a aBTOMaTBt~ecxol ontmwxsanam npe,n;nonaraetca noJIHoe 

"BHKJmt~euxe" t~eno Be:s:a ms npouecca. ynpaBJieHWI. 

Bnox-cxeua ta:s:ol cxcTeMH aso6p~eua ua pxc.2(B) • 

.llu aBTOMa.THllecJtoA ontx:umsanHH, r:pene Bcero, ueo6xo,n;oo, t~T061i 

peryJUrtpye:MHI 06"DeKT 06Ja,D;a11 XB.pa.B;TepHCTHK8liH C ODT:KMaJibHOI TOtl

KOI ( 3:S:CTpeMyliOM) • B 3TOM CJiyqae· ODTHMaJibHOe pemeHHe BDteTCS: B 

OKpeCTHOCTH 3TOI TO'IEH npH llOJlOJI{I[ DOHCKOBHX 3a,ll;aHJrd~ no BXOlY H 

BHXO,n;y peryJIHpyeMOrO 06'beKTa. :B CBS13M C 3THM BBO,li;STCS: Ta:s:He llOHSI

THSI KaK 30Ha "OT:S:JIHKa": " SORa DC HCKa BXO,Jta" It " 30RH DOHC:Ka 
II 

BliXO,n;a, onpe,D;eJisewe " aJLDJlHTy.n;ott" DOHCKOBOrO CHI'Ha.na, KOTOpas: 

nponopUHOHalbHa 'IYBCTBHTeB»HOCTH CHCTeMH. llOCKOJibKY 'IYBCTBHTelb

HOCTb C:viCTe:uli eCTb OTHOmeHHe H3ME!HeHWI BliXO,D;HOI BeJI:vi'IHHJi K 
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HSMeaeBKD BXO~Hol, oxono aexoroporo sa~aaaoro saa~eHHH, to B oxpecr

HOCTH 3ECTpeMJMa " aMITR~Ty~a" ITOHCBa R liYBCTBHTeHbHOCTb CHCTeMH 

CTpeMHTCSI E HyHD no Mepe EHXO~a B tO~KY OITTHMyMa. 

CmcteMH, Hcnon:&sy»••e HH~opuanHD nc cmrsaxy nponopnmoaan:&aoKy 

~YBCTBHTeHbHOCTH Ha3HB~TCSI ~~epEHUHaHbHHMH CHCTeMaMH. Mx cy

D{eCTBeHHHI He,D;OCTaTOK - UO~BepzeHHCCT:b BBHBHHD B/ll - TIOKeX.HaH60A:b

mee pacnpocrpaaeaxe nonyllMJIJI • CHC1ew c sanOMHHaaeHHeM s:s:crpeMYJm"• 

B 3TOM CHytiae ~Hli OUT1Utm3atUU1 HCOOJtb3yeTCSI CHrHaJI npOITOPUHOHaJibHHJi 

OTKJIOHeHHJl BHXO~HOrO CHrHaJia OT ere, 3ECTpeMaJI:&HOrO 3HatieHHSI • 

PaccMaTpHBaSI BOITpOCH OUTJIIMH3anuH pe:!ID40B ycxopmTeJibHHX 

ycTpO~CTB He06XO~HMO OTMeTKT:b CJieAJ~D{He npHHnMITHaHbHHe OC06eHHOCTH 

B ITOCTpOeHHH lPYHKUHOHaJibHhiX CXe:U OUTHMH3aTOpOB. 

1) nocROJI:bEY 06~e:S:TOM peryJIHpOJ~HHR, B KOHetiHOM HTOre, SIBJIBeTCSI 

nytiOlt yc:s:opse:UHX HJIH 86/ B0.411Mh/X tlaCTHU, TO, ecteCTBeHHO t 3a,D;a

HHe lPYHEUHH COCTOSIHHB OCyll{eCTBJISleTO.fl npH ITOMOII{JI on~pe,D;CTByJJD{ero 
"HH~YKTHBHOro" BJIMHWI onpe,»;eJieHHOl'O MHOJ:eCTBa napa:u:etpOB yCKOpH

TeJig H ynpaBJISliHitHX CHCTe:U. Tax Hanpoep, O,D;Ha H3 r JiaBHhtX xapaitte

pHCTHK yCKOpHTeJISi - HHteHC JriBHOCTb JCltOpSieWX tiaCTH:U ( J ) SIBJISleTCSl 

no cBoeuy xapaittepy napa.uerpnec~tolt cpyHK:UHet.! aacHJiteHmR. Ka:so cxo

BaMH, Ma.KCIDAaJI:bHM HHTeHCHBHOCTh ITJtllta YCKOpSiellhlX tlaCT:HU onpe,D;eJUieT

CSI OITTHMMbHhlMH ~yHlt:UHOHaJI:bHHliH CBH3RMH onpe~eJieHHOrO llHOJCeCTBa 

napaMeTpO B H orpaHHtleHa, B npHHUHII 1~, TaK:w.m 3KCTpe:t.re.JibHHKH cpyHK:UHH

MH ItaK: MaltCKUaJibHH~ TOE HCTOtiHHKa (~~' KO~HnHeHTH nepeXO,D;-- , 

HiiX peD:UO B ( lz/(t:j\ ) , KYJIOHOBCEO'~ B3aHMO~eiCTBHe, r eo:uetpHtieCKHg 

H MarHHTHii~ 06~ell OdJfaCTH HaKOITJieHKR 3apg~a. 

ECJIH CtiHTaT:&, liTO BpeMR cyll{eCTBOBaBHR 3~aHHOrO COCTOHHHR Od~eKTa 
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onpe~eAHetca HHtepBanox, H3MepseYHM Haqanov HHxexnmm (t~) m 

MOMeHTOM ~cnonl>30BaHKH COC!OHHHH O~~eKTa ~~ , T0
1

KaK HeTpJ~HO 
OOKa3aTb

1 
B 3TOK HHTepBane none COCTOHHHH O~~eKTa HepaBHOMepHO M 

onpe~enaetcH qepe~yo~HMCH napauer~mqecxKM conpoBOE~euxex. Taxoe 

KHoronapaMeTpHqecxoe cocroHHHe perynMpyeworo o~~exra ~OBOnbHO 

aar JIJI~HO ll0ItfL3LIBae! CAOXHOCTl> 3a~a.qH, CTOHII(eit nepe,Jt CHCteKa.J.Ut 

aBtOMatHqecxol ontHKH3anmH peXHKOB o6ecneqeHHR ~H3Hqecxoro 3Kcnepm-

veHTa. 

2) 0co6eHHOCTbD RBAaeTCR H TO, qro KOHeqaoe COCTOSHHe 06~eKta 

perynHpOBaHRS onpe,Jtenaerca ~YHKUHEit npe~mcropmm, xoropaa 3anoMH

Haetca 06~eKTOM ,JtO KOMeHTa HCDOJib~OBaHHR ero KOHeqHOrO COCTOHHHH. 

3) HaKOHeU, B3aHK03aBHCHUOCTb TeKy.HX napaMeTpOB B teqesHe 

BpeMeHm cymecTBO Ba.HWI o6'Dexra per].1lmpo BaH WI, rpe6yer co3,B;aHMH 

napannen»~x BeTBeit ontHMH3aUHH. 

ITpex,Jte qev pemaT» 3a,Jtaqy ontHUH3ar:HH B xounneKce, paccvorpHM He

CKOJil>KO ynpouteHHiiX DpHMepoB, KOTOJIYe BDOCJie,JtCTBHH HeTpy~HO 6y,D;eT 

pacnpocTpaHHTb Ha 60Jiee CHOXHHe TEOpeTHqeCKHe H npaKTHqecKHe 

nocrpoeHHR. 

Jlna HaqaJia ~y,D;eM paccMaTpHBaTb 06~,eKT peryJIHpOBaHWI, COCTOHHHe 

KOTOpOrO 3a,D;aetca Onpe~eJieHHO~ Cfl~Oa aaqaJibHiiX ycJIOBHI H O~HHM 

perynmpyewu BXO~ox. B 3KCTpe)I8.Jil>HI:lX cmcre:r.m.x xapaxrepmcTI!Ka o~~

exta uoxer 6Lttl> Bcer~a npe~craBJiena napa~oJIHqecKol ~YHKUHett.On

T:w48.JlbHOe 3Haqeame fPYHKUHH COCTORHHfi, BH,JtHMO, ~y,D;et ODpe,JteJIRTbCR 

BepmHHOif napa60JW, paCDOJIOJCeHHOl n 30HaX HenpepliBHOrO OOHCita DO 

BXO,Jty H DO BliXO,l(y • 0DTHMY:U: BhUIBJIRElTCH DOCJie,l(O Ba TeJibHliK npOXO~e

HHell BepmHHH napa~OJIU cnpaBa H CJIHBa B OKpeCTHOCTH 30HH.DOHCKa. 

B OitpeCTHOCTH TOqKH ODTHMJMa H3MeHeHHe a.JlOJ!HTY.IUi DOJiiCKOBOrO · 

cmrHaJia B ry H )(pyryD cropoay )(OJIJ[HO Bl:l3YBaT» YJ.IeH»meHxe ( JIH6o 

yBeJIHqeHHe) aWIJIHTY.IUi BblXO)(a ( CM, pHC. 3) • 
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BBe,Jte:U OOHSTHe pa60'IeA H OOTHMa.JlbHOA TOtiKH. 

ToqKa X8.p8.KTepHCTHKH, COOTBeTCTB~'I>II{aSI BXO,Jty BXO,lUIOTO 3a,D;aT'Imta 

Ha3HBaeTCH pa6oqeA TO'IKOA. 

Ont&aJibHaJi TO'IKa Ha :s:pHBOI xapax,~epHCT:mtH 06'beiCTa, COOTB6TCTByeT 

MaKCl018JlllHOily, HJIH MHHHYa.JlbHO:uy 3JiaqeHHI> BliXO)(a. 

B 0611{61L CJlyqae pa60'IU TOtiKa Jl0:16~~ He COBDa,ll;aTb C TOllltOA OOTJt:U:yMB., 

Talt Jtalt llOCJie~HHI KOJ:6T onpe,lteJISIThCSI H6Clt0JlbltlOUI 3a,D;&TliHitaKH 

COCTOHHHSI • 

EcJIH OOTH:W.Jl:bRaSI H pa6oqas TOt[Ita He COBDa,D;81>T, HJIH, 

eCJIH paCCKOtpeBme COCTOIIBHSI 06'D8lt'ra H,!;eT OTHOCHT81lbHO npOK3B01lb

HOR tOllltH, TO DOJI83BO ':JCIIOBMTbCJ, OTHOCHT6JlbHO Bbi60pa CHCTeMLl 

xoop,D;HHat. HcnoJI:Dsys ta6nxny I ( '::11. pxc. 3) llOJ:HO sanHcat:D cJie

.ltYI>utHe ypaBHeHHSI npeo6pa30BaHHSI: 

(I) 

Y=~Ypad + Ypa~i x=~xpaS+Xpai" (2) 

L1 Yon7 = ~Ypa~+ ~Ypar..onr= f1Ypo5 -4_Yon7. poi (3) 
'. ~ ... -
_LI konr=~kpo;i+tzxfaX.ota::::~xpo~-~Xon7. ra~ (4) 
,.. - "" - -

~aCTBaH npo#3BOAH~R BbiXO,Jta no BXO.JtY HJIH liJBCTBITeJibHOCTb 06'Deltta 

paBHa OTHOmeHltl> CltOpOCTH H3M6HeHHSI BiiXO,D;a 1t CKOpOCTH H3KeH6HKH 

BXO,JJ;a 

(5) 

::... ~ 

T .o. npH 'f..,.6{tf', H f::4rrr( I!>HXCHpOBaHEblA 3KCTpellyK), HCDOJlb3YSI 

BHpUeHU ( 5) , (I), (2) Die ell / 
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C.·. . (;(() Yonr) fl ~ = ---=~...,.._. -..:::-
0 (~X()nry (6) 

• () (4Ypod) • y - --.:___!.----=--

X- o (~X pod) 
(7) 

!J Y onr = - K (A X oil T ):l " 
;:. 0::: (8) 

(9) 

( B laHHOK CRyqae HCOORb30BaHa TIOlCTaHOBKa (8) B (7) ). 

Ha pHC. q npe,B;CT8.BBeHa 0006leHH88 ~JHKnHOHaB:bHaa CXeMa OUTHYH-

3anHH COCTOHHKS perynxpyexoro 06~eKTa B 3aBHCHMOCTH OT OOCTaB• 

xeaaol s~aqa peanxsanx• ~aasoro cocroasKH. 06o6leHaaa cxexa 

puc. 4 pemaer xnaccHqecxyD s~aqy TeopHH ynpaBBHDlHX npou;eccoB 

06 OOTHKaA&HOK no 6actp0l8ICTBHO ynpaBneaxa. 3a~qa COCTOHT 

B TOK, qro6a HaiTH ynpaBASDlHe nepeMeHHYe (~yHKUHH), YlOBAeTBO

pa».Be B8KOTOpYK orpaaHqeHHHM, KOTOpae nepeBOlHT ynpaBASeMHI 

od~exT xs aexoroporo aaqan»soro cocTOHBHa B ~enaeMoe xoseqaoe 

cocroaaHe sa xparqaAmee BpeKH. 

Taxxe sa,~~;aqx paccxarpxBanJIC:b B pa6orax [ '] [.t]/9-~ npoeaeaHeM 

orpaauqeHHl no aUDHHTy,B;e ynpaBBatle~ nepeMeHHOI B aBTOHOMHHX 

nuselsax CHC rexax BTOporo nopa,~~;xe .• 

CyleCTBYDT ,~~;pyrHe HeTO,II;H pemeHHH TaKHX sa,~~;aq, HanpHKep, C HCTIOA:b
-,,J -zJ 

30 BaHHe:U: npHHD;Kna KaKCDij')la IlOHTIIHrHBa L ,L', MeTOlH cpyHitUHOHaA:b-

HQ orpaaxqeBHblX cpyHKnHI ynpaBJlE·BHS • 
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YnpaBJUieMM: CHCTeMa, XOTOpyi) W dy)(ell Ha3HB8.T:b Od':&eKTOJf JfOXeT dHTi 

onucaua HHTerpa~ox 

. t 
xttJ == -;-~(tJ + jl7rt,JJ ':::'f.lJ df 

t,6 
r.D;e X - ecr:& n- :u:epwi Bexrop n xapaitrepm3yer ssxo,u; oO'Lexra, 

KOKnOHeHTaMM KOTOporo RBXR~TCH n - napaKetpOB Od'Dexra ynpaBXH6MOrO , 
(.D;JI.fi H&'CJaJia) e,D;HHCTB6HHOA ynpaBJIJIJ).el[ cpyHICD;Keit Ll('l) , ltOl'OpM: Ha3H-= ~~ -- ", 

B&eTCJI ynpaBJieHReM 9 liJieH )(~[t) OTJJaZS.eT BJIHJIHMe H&llaJI:bHHX YCJIOBHI 
-;;::'- ""' : 

Ha COCTOJIHHe 00'DeiCT8. X {t) npH t :::: To . 

BspaXeHHe ( 10 ) MOEHO OTOX,D;eCTBHTb C pemeHHeK BeKTOpHoro ,B;~~epeH

D;H8.JI:bHOro ypaBHeHHS 

x(t} -::. A{t} ·XltJ -f- TrtJ· u r~J} (II ) 

xoropoe mweer BH.l 

t --
iitJ = fr t. t,.J. Xrt.r~{ fri. !J trqJ u rr; d'{ u~) 

--- - -
r ,lte X - BeRTOp COCTOJIHMSI, a _¢ [f, '?) - nepeXO).tHaJI MaTpHn;a • .... 

3a.,D;aHHe Od'De:ttta paBeHCTBOM ( I I ) y,B;OdHee, T elte 06'LeiCT MOJ:eT DeTb 

pa3pHBH H BpeweHHHe 3a,~;epxxm B Hexoropax napauerpax. -- - --- ·-

~YHKD;HJI tL(f, f) .. ecT:& peaxn;WI CHCte:aw X (t.) Ha HMIIYJibC 
- - "' 

( 'Jl- €P-D;HJI) H lf (i_) :=. J' (t- f) , npHJIOXeHHyD B MOMeHT BpeMeHM 

"t= r • HanpHYep, OTKJIOHe HHe ItaKOrO-JI:M60 O,ltHOrO MPitlleTpa OT 3a,B;aH-

HOi BeJIHtlMHiie ECJIH ~TO CitalleK, TO ~Ta ~-UHJI MOXeT HM6Tb paapHB B 

rot~xe t: f. Moryr IrDleT:& :MecTo OTitJIOHeHIDI HecxoJI:&KHX napaMe:rpoB. -Tor ).ta, Jlbl dy,JteM DeT:& ,lteJIO C MHOEeCTBeHHOM peaxn;HeH CHCTe:MH X {t). 
~ -- n -

B raxow cnrifle w sanHmell h. - ~YHKD;HJ) KaK L h;_ {-T:,!) 
-· ,,·-'· "=(.::::.I , -

r .B;e {_ :I, 2 • • • • fi~, • 3TH <P-ItHH ,JlOJIXHJ:l y.l(OBJieTBOPIU':b CJie,B;yDJD;HM 

yc JIO B:iiJIM: 



.. 9 -

I) ¢-IUrUi h,~(-t,!) orpa.HH'IeHbi Ha XOHe'IHbiX MHTepBaJiaX 
I 

td~ T *t < oo nenpepaBHH no -t. :a xyco'IHO-HenpepbiBHhl no T . 
2) ;.:UHH hi[-t, 'f) JIHHeiHO HeSaBHCHMbl Ha Jli)60:M HHTepBaJie , -.::. --. 
fio\::: '(: ~ t. T .e • .B;JI.H BCJIKOrO HeHyJie BOrO BeKTOpa ~ 

! 

3TO ycJIOBKe yTBep~~eT, 'ITO 06'DeKT MOXeT 6b1Th nepeBe.B;eH npH 

COOTBeTCTByD~eu BU60pe nporpa¥Mb1 yrrpaBJieHHS npH JID6HX Ha'laJihHHX 

ycJIOBHJIX B MOKeHT BpeKeHH t= Co B COCTOJIHHe, HMeDmee JID60I --KOHeqHJil BHXO,ll; X ( t) npH t =:: ·r_ 
3TO CBOICTBO ITOJiy'IHJIO HaSBaHHe ITOJIHOI ynpaBAJieMOCTH. 

UeJih ynpaBJieHHJI COCTOHT B TOM, 'IT06Ii 06ecneqHTh COBna,B;eHHeoX:(t) 

- BHXO,lf;a COCTOJIHHJI 06'DeKTa C sa,B;aHHOI cpyHX:UHe:tt Xi"{-f.) 
06pasys pasHOCTh 

.. 

[j:{tj = -~~(-t} - XIO(-t} 

TIO,lJ;6HpaJ)T 'i>YHX:UHI> perynHpOBaHH.R ll (!) . T .o • 
1 

'IT06b1 3Ta pa3HOCTh 

6yJia pasHa O, nm6o co~st, nm6o- B~pazama xaxy»-JIH6o cpyHK:UHD. Ho 

BO BCeX CJiyqaJIX ,lJ;OJIZHa 6HTh o6ecneqeua CTa6HJihHOCTh ITOBTOpJieMOCTH 

pesyJihTata, 'ITO onpe,B;eJIJieT YCTOI'IHBOCTh CHCTeM aBTOperyJIHpOBaHHJI. --3aweto, 'ITO BHXO,D; COCTOJIHHJI 06'DeKTa X (t) :U:OXeT 6b1Tb npe.B;CTaBJieH 

MHOZeCTBOM TO'IeK, 06pa3yDI{HX B ,ll;eKapTOBOI npoctpaHCTBeHHOI CHCTeMe 

o6'DeMuoe BHnyxnoe " teno" ( uanpHMep, noteH:nmaJihHH:lt penhecp) CHM

MetpH'IHOe OTHOCHTeJibHO Ha'laJia KOOp~HHaT 1=0 H HenpepbiBHOe no T. 

Taxoe noteHnHaJihHOe none COCTORHHJI MOXeT 6HTh o6pa30BaHO npaKTH

'IeCKH JIH60 Ha cpeppHTOBbiX MaTpHUaX,,JIH60 sanHcaHO B B~e noTeHnHa--- ·-
JIOB Ha 3KpaH•X sanO:U:HHaDI{HX tpy6ox. 06pa30BaHHe paSHOCTH f<..d} (t} 

I 

,MOJ:eT 6htTh ocyii(ecTBJieHo HaJio~eHHe:u none:tt coctoaHI.tfi X(-t) H -~(t). 
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B peayHLT&Te xaxoro aanozeaua o6j~ayetca noteHUHa4LHoe none 

peryJIHPOBaHIVI. 

Bbime IIH paccwatpHBaBH CJiyqaA, xor.~a 6HJia o.n;aa e.n;mHcTaeHHasi 

lPJ'HKI:UISI peryJIHpOBa.HJIH • PacCMOTp:Kil CJiyqai KHOrHX ynpaBJUUHJU!IX 

q,yaxnml. EcJIH o6~eKT ynpaBnaetca " c " ynpaBJIR~~HMH aos.n;eiCTBH

s:wx !1J( )-'=I,2 ••• h ). To BWXt))t COCTORHHSI 06'ileKTa Hero 

peaxuHH sanxmetca xax 
- . ~ 

'XiiJ= XLtJ+ft ft,rJ ~ rpd7: = xt~J•-_.j_ J;;; ri.!) u-rrJ dr 
"C. ' - J= I 0 l/ . v ·· -

0 

(IS) 

r,»;e h;r-t,rJ eCTL ) -1 CTOJI6en (nx?-) KaTPHnW H{~,y 
' Kownoaeatw watpxnw 1y/i,l) ,zr;o nxaw y,zr;oBnetBOPHTL ycJIOBHI) 

HenpephlBHOCT:Ko 

OcyDteCTBJIJUl aaanorOBble npeo6pasoBd.HHJI, Boa:u:ono ocy~ecTBJieaxe 

pemeH:KH 3THX ypaBHeHHI B 3aBHCHMO~TH OT BJIHHHER OT)J;eJILHHX napa

WeTpOB, onpe,»;eJIHD~HX COCTOJiHHe 06LeKTa HJIH rpynnbl, ~YHKnHOHaJILHO 

CBa3aHHblX napaueTpOB CHCTeJlyfPaBieHHJio 

3. Bb160p CXe» ODTHMH3aUHH npH pemeHHH 3a,»;aq DO 

ynpaaJieHJOO pezmMaYX ycxopeaxa qactHn aa CHHXpoq,aaotpoae. 

KAaCCH'CieCKyD cxevy ODTHMX3aUHH JlOEHO H306pa3HTL CJie,»;yD~Hil 

o6paaoM ( pHC.4). 

06'IIeKTOM peryJIHPOBaHHa RBJiaetca nyqox qactHn no xaxoKy-JIH6o napa

KeTpy HJIH no Bcewy napawetpHqecxoMy tpaq,apety( aanp • .ltAH B peZHMa: 
LO ~ 

:J , ~ , .c1 Z, _ft£ , A f ) • 3a.u;a't'fumaMH aBJIHDtca napaMetpH 

ll~rBHTHOrO DOJISI H. 'CiaCTOTii YCKOpaDutero HanpazeBWI ( ~' ~·-~·, f:l, 
n(i), n(?, 2) H ,B,;p.) • lloJie J,taTllHKoB perHCTpHpyeT COC TOJiHHe 06'ileKTa 



- II -

no sa,JtaHHiiM napa.MeTpaM. Ilapa:uetp:~rqecxm:R tpacpapeT sa,~;aetca npo

rpaYMoft npHOpHTeTHOro BHdopa HBfOPMaUHH. lanee~HH~OpKan;HR, npe~

CTaBXJID~Jl ws ceda none BYXO)J;HHX napayerpos, odpadarssaetca 

MaoroxaHa.JI:bHIHIH H xHoroneJie BHMH rpeodpasosaTeJiaKH. llpeodpaso

saasse uaccHBH ~aHHHX JIHdo nocryraeT aa M03Y, JIHdo aa onepaTHB

aym perwcrpan;HD. Buxo,Jtase napawe1ps ssdmpanrca nporpaMMHYK xouuy

raropou B nopa,ltxe npHopmrera H nccxe xo,~;uposaaHH, aanpasxaerca 

B 3BM, JIHdO B onepaTKBHyD naMHT:be C 3BM, HJIK HanpayYD, KH~Op

Mai.UUI no.Jtaetca aa onTHMH3arop. BE;JIDqatca reaeparop nomcxa B 

30Be "OTKJimta" 3a.,D;8.HHOrO napaM6TJla C O,ltHOBpeMeHHHM XOHTpOXeM 

noJia coc roaaHH perynupye»oro od':bE Itt a. Cmrsax on6xm: sa:R.u;eHHY:frt 

OOTDH3aTOpOM npeodpasyeTCJI B YDJ18.BMDJJtK:frt CHI'HaJI, KOTOpYlt 3a)J;aBT 

~YHKUHI> per yJIHPOB8.Hmsl ycT&BO-' sa;caT11mta. 

CHBXpoamsanM ocyll(ecTsJiaetca dno1:ox xowaa,Jt) sa,D;asaewx onepanmoa

uo:R JIOrHKOI qepes 3BM HJIH cynepsnsopoM x) 

Pacc:w:otpHM napaMetpHqecxoe noJiej ~rcxopHTeJIH B pexDe HH:a:eKIUtH 

H saxsara ( eM. pxc.5) 

B OdDte:frt CJIOXHOCTH )(OCTynHoe, DOKU, H3UepeHD OOJie ,It8.T11HKOB 

CO,It6p:IJ4T 57 napa.MeTpOB, He C11HT<LH ,ItaT'tiHKOB Ba.KYJlt8.t pa,D;H&UHK, 

TeMnepatypaoro pe:IKMa OdMOTOK H pe:atHJl8. CKCT6li KOppeKUHH. 

ilo,Jt ,ItBYKfl napaMetpaMH ~ 'i H fl i_ Od'De~HB6H8. HH~OpMaUHH MBOro

,D;aTtBfltOBOi.f cHctew npoctpaactseaao:R perxctpan;HH pasaosecao:R 

opdmtu. TaKHK odpaso:u:, .D;e:frtcTBKTe.ii:bHOe noxe ,JJ;aT11HKOB dy,~;eT co

,Jtep:a:at:b OKOJIO 90 H~OpMaD;HOHHHX J.aCCKBOB. TiapawetpK'tleCKaJI mxaJia 

mazexnzm xsodpaxeaa aa pHc.6. 

x) Cynepsmsop - axTHBHiil onepato:;>, oenutidt B03MOJ:HOCT:b a:rtTHBHO 
BMemK!ll. T:bc.a: B nponecc odpadot:tH xmpopxanzm c neJI:bl> conpo
BOE.ltaDute:R xoppexnHH. 
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H3 PHC.6 BKlHO, qro 06.ee BpeYB pel'HCTpanmH napaMeTpOB 3a UHKB 

J-5mcex. 

IIpm x.ourpOJibHHX napa.Kerpax A;_}); ;Yc.~t SIBJUinrca nap8.l4erpao 

1-ro npHopHrera, a Bcno:u<rrateJI:bHHe flM; 7~60;- (norepm~ll-ro H 
. ' 

T.J(. 

I) OnTKMaJlbHY~ 38XBaT B-CHHXpo~a3otpouuHI peZH:u 6y~eT 

onpe~eJlBTb CJl9,D;yD.HMH COOTHOmeH~BMH ; 

a) ~IS':~- ~Pi 

d ) ,2 'fi/..a K\ = :L} jha K + fi ~}', ~ ~1 ? 11 petM. H };.!.l,t"~ Ji 1 i'f peoA; 
0 TMeT o, qTO 

~~H,otW),= ~ ~1t'!-f~?r,_,_ t:~JJ 
r,~;e ~ - ecrb yro11 nepexoca. c:pe~uel nJiocxocrm 

~i ~ 

B) _e ~ 3 Cf'fi\ 

r) h f ?) ::; 0. 6~t tJ,Df {hfJtl h f5 o,s; o,;.r,· 0,81; o, 63) - Hepe30H8.HCHldt 
CJiyqa~. 

Hrax.: ~st.~o\ B TOM CJiyqae eCJlH : I) HeT HCK8.J:eHH~ B lmfHHTHOW 

noJie ( ~ ~H\ H ~i~o) , r.e. oeer W3CTO JIHHe~HHit cna.n H B pa~HaJib- • 
.; ' -:: ... : ~ 

HOM HanpaBJieHHH H BeT nepBO~ ra.p:Y:OHHltH H90}.tBOpO,D;HOCTH MarHHT

BOro llOJlH B 8.3HKyTaJibHOM HanpaBJI9HHH. 

2) Bx.n»qeua:e qacrorw ycx.opaD•ero uanpazeuHR npoxcxo.nmT B 

:uo:ueur npoxox.neHHSl ueurpaJibHO~ paBHOBecuol op6HTH qepe3 reo:ue

rpHqecxxl ueurp xa:uepy. 
., 

J) ibreer U:eCTO CTIUOleTp:wt OTBOCHTeJlbHO £01 B A 'Z f:l B8.30 B9U 
,'::: ; :: ' ·-p E'tq .If 

ee S. 
,, 

,laJiee. Maxc:mm.JibHHI_ pas yep ~enaparpxcc~ :<.}~a~'-> 6y)f.eT onpe

)J;eJiaTbCSI ~Vol H ~-6\ r.e. ev=€')~Gt>.s% npHpOCTOU: aueprHH 3a =, ~~ I I 

o6opor. 
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KsBecruo, tzro 

e. ~-. ur.5 eta ::::- k . f.t 
:~ ' \ -

T.e. npHpOCT 3HeprHH sa 060p0T ~yBKDHOBaRbHO CBH3aH CO OKOpOCT&~ 

uapacrauHH uaruuruoro noxa. 3rR xe napa:u:etpH onpe~enanr H asHMy

TMbBiil pa3:uep 

3auerw:u, tzro nonocy"ortzyx~eHHH" B pas:uepax cenaparpxccH onpe~e-
-:: . 

ABeT ~Hcnepcu napa»erpoB _vo, c.t10), li r.e. 

I) HanwqHe my:u:oBol ~eBxan•• tzacTOTH BHSOBer nyn»canmm P8lRaH:&BHX 

rpaHHn cenaparpuccH. 
• 

2) HaJIHtzHe nepeMeHBOI COCTaBJlSIIUl,eA B H J4 _Vc) I BHSOBeT 

nyJI:&CaJ.'(l!D ~'(}. , tlTO npHBe~eT It pa3Jtai:Tlm 8.3HMyTM:bHHX rpauwn 06JiaCTH 

ycro AtzHBOCTH. 

3TJ4 ~HcnepCHOBHHe " nonpaBKH" 00H3aTeJibHO CJie~eT yt~HTHBaTb npH 

OTHCitaHHI ODTHMaA.DHHX pa3:u:epOB 06JiaCTH yCTOJitlHBOCTH, KOTOpyD 

He06XO~HMO " BDHCat.D" B peaR.DHyD »afHHTHyD annaparypy yCKOpHT6JIJI. 
-

HepaBBO:U:epHOCTH ~ 2:_ ( tj) uoryT BH3B8.Tb H3MeHeHHH " n" , tlTO B 

pesouaucwx cnyqasx npJI:ae.u;er It yBeJI:.rtzeBP ~f' , a , cne.B:OBa.Te.I.DHO, 

It norepx ~eKTHBHocrH oCSnacrH saxaara H norepsu qacrHU ( B cnyqae 

OTCYTCTBHH peryJIIIPOBKH HCXO~HliX napa.uerpo B). 

BOSKJII'eHJUI ~ Ji [ -t} , ~ n. { ?.) DPHBO.JU)T lt ,li;ODOJIHHTeJlbHO:uy pactu.H:pe

HKI> DOJIOCH " OTtzys,JteHJUI" 06JiaCTH 34J¢•eKTHBBOrO 3aXB8.Ta. AlmJIHTYla 

pa,J;HaJibBO-~aso BLtX ItOJieCSaaBI A F sa.BHCHT noMJ4MO V0 H 4f'OI eute or 
-

~~ H ~w. 

IIonpoCSye:u nocrpoxr:o crpyxrypuyD cxe)jry napaMerpHqecKHX ~YHKIUtoaaJI:&-

HHX CBJISel. 

Kait BH,li;HO ( C:U:. pwc.7) CTPYETJPHaH cxe:u:a ,li;OCTaTOtlBO CJIOEHa H 

Hy~aeTCH B cy~eCTB6HHOM ynpo~eHHH. 

YnpOJileBHe CTpyttTypH KOllteT H,D;TH sa Ct[eT BBe,D;eHM oCSpaTBaX CBH3el: 
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v 

I) K ,..1wcv = -~ R_, - cra6HJIH3~JIJI pa.D;xyca 
-"- .. 

. 2). AVo _ K- _gf 
, VD" - rr - cra611JIR3an;J!I , a, CJie.D;OBaTenhHO, 

IJ ::; £"! .... o . .,(_ p-ma~ • ~ --
3) AE -J (11'!)-- ~!:{' =:f(Vo i; 'lt~J} 

- 3Ta 06patHaH CBS3h 

,D;aTtnnta .D;aer llH!UOtaJihBO- B03MOJ:H:fl) aWIJIHTY.D;Y AF:• 0,D;HaKO 3.D;eCh 
-::;-

4>-nWI aA f' 3aBHCHT OT npo:u:ezyroq:~ol 4>-UHH L\ M ,KGTol'as B 

CBOD oqepe.D;h 3aBHCHT or _'(~}' H .Vtj • T .o. AF·- ecth O.D;HH H3 
' - ! .: 

06'b8KTOB OnTI!MH3aD;HH no tpe:u: napalleTpa.M, T.e. HMeeT MeCTO .D;ByX-

KOHTJPHaH OUTHMH3an;HS ( pKc.8). 

ITpH flOC.Ie,D;OBaTeJibHOi! pa6ote CXeMH MOJ:eT 6HTh HCnOJib30BaH O.D;HH 

onTHKH3arop c pa3.D;eJieHHH:U:H qJ-n;wn.m. B!iXO.D; aa peryJIHPyD~He 3Jie

:u:eaTH II nOHCK H.D;eHTH'IHli: On'l'KMH3al{WI no TpeM HanpaJ:eHHJUl, a 

noxcit KHHB:uaJI:&Horo 3HatieHHSI lf>-nm:m: AF ; 
TaitHM 06pa30M, CHCTewa 06paTBHX CHSI3eit H .D;ByXxOHTypHaS 00TlrDlH3a

Tt7t1btt:o 
UKR A npHBS.D;aT K TOyY, 'ITO OCTW)'l'CH "He3aBH3aHHHMH"~MarHHTHHe 

- t~J 

xapaitTepHCTHKH $a30BOrO 06'beMa. 

B 06JiaCTH KarHHTHOit KOppeKUHH ,D;eJio OCJIOJ:HSeTCH BH60p014 CHCTeM 

perynHpOB8.HIIS B JCJIOBWIX :u:anoro <hiC'l'pO.D;eiCTBIIS K 60JiblliHX llOit

HOCTeit. J1ByXKOHTypaas CXeMa OnTHJllt3aD;HH ( puc • 8 ) H.D;eaJIK3Kp0 Ba

Ha, TaR KaK B Bee He 3&JIOJ:eHO .D;aHHHX 0 mHpHHe :MafHH'l'HOl anep-· 

'l'ypH Ka:Mepu H ee CHWeTpHH O'l'HOCH~~eJihHO @jO). 

ITo 3'1'0 .D;RHHUM HeOOXO.D;BJla ItOppeB:D;US ? .¥o\ C COOTBeTC'l'BYDJ11eit 

nonpaBXOl Ha ,:1 F\ ( eCJIH O'l'CYTCTBYHT B03KyJ11eHHe /+j;). 
' . 

' 
HeCitOJihXO CJIOB B O'l'HOmeHHJII " OOJIO<:H O~rttyJ:.D;eHHH" 06JJaCTH 3aXBaTa 

3a cqer B03MY~~HX ~axropoB. KaK MH yze orueqaJIH, xapaxrep 3THX 

B03MyuteBHI onpe,D;e.lseTCH myMOBOI .D;HBHan;Hel 'laCTOTU, lt>OHO:U: B \! 
-1 q -.: / 
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nyJI:&C&UUUIJ4 MarHHTHOTO flOJISI. 3TH QlaltTOpH .1(0 cTaTOtlHO l.leTKO npOJlB

JlHDTCSI np~~t pemeHHH cpasoBoro ypaBHElHHS c npaBo A tzac:r:&ro. 

B cJiytzae peucrpeKd. cpasoBoe ypa11HeHm:e .ItBmJ:eHu.a t~ac:rm:n npm 

HaJimHH .n;mcnepcmm ocHOBHhlX 3Hepre1'HtleCKHX napaue:rpoB 

MOJ:eT 6HT:& 38nHCaHO CJie.ItyJOmKM o6pEGOM: 

r1 / 1t ( --cEtc',_ (j'J _ e:LV~cos Cf';: _ e :L Vt, C!?~ ~+et;;,\ e~ VblUJS Cf' _ 
7 d UtJ~4)!Ye('c J ~T ~l.t ~(..1- h" .. ~P 

';. . e:L Vo [ {I-/.J;N+ 7=.~ ] _Ere·, 1: 7~ J ( ~ l 
-c;~ ... ~:1 ~ !+Cr-=o~,)fiM+.n-4") + dJ-...z.JG .. F:..f....~uJtfJI 1-r../ ./l T qq t_rcj 1_ I'Z. fC\ c!- c.1 

, 
3~ec:& HH)J;eRC ~C npHDHCaH paBHOBECHOMY CJiyqaD 

n-r 
!;- t:;: 1 + )#(t-ii) 

~ n+ 1 
' r .ne cr-= - n ' 

-
E ~ == t1 _wiD' . 

f ~ U}>D' q;tdl 

_L 
n=l+ .. ~ 

:lh" So. 

B cJiyqae cJiezeau t~acTOTH sa Ma.rHI4Timll noJieM [ ] =- 1 
ITyct:o 

( 19} 

{2-o) 

(~t} 

' ;.~ 
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Tor,»;a p UJ0, = ~6) ~ dt~~ C£J:5 {wt + dt~fiJl) 
~ wrdl~~w w~Sin [wt+(l*v 

¥1 0KOH9aTe1lbHO: .. _ : . " -.• . . .. v.: -- . ' 7 e u; 
~·Cf+ m if- ev~ ~ lf/==-~co3if;;+["tYVAs.tn(wtt-of4iJJ;J;_~ ~-s lf'~ 

m fl-7/m 21,m ,,....,, d.-/1/n. 

-[tt~ttsinfwt+(iJJ~e:!' ·f CP5lfo,-[r'0~Wt.{uii-t-p~o)] w~ dJ * {.z:z) 
I . 

3a,»;aB nporpauxy pemeHHH Taxoro yp-HHH 3BM MOEHO BHHB~Tb ~eKTHBHOe 

BJIHSIHHe xax..u;oro O'.r,D;eJibHOro '11leHa [ !f ] Ha xapaxTep ,»;BHXeHJrtR paBHO

BeCHO~ qacTHUH, 'l'.rO MOXeT 6Hib xcnoJib30BaHO ..u;nH nocTpoeHHH npo

rpaMM ..u;1IH onTHMH3aTopoB. O..u;HaKo , cne..u;yeT oroBOPHTb, 'ITO npHMeHM-
nplf 

MOCTb 3TOrO MeTO,D;~TpOeHHR nporpaMM OfiTHMK3aTOpa orpaHxqeHa 

a,u;za6aTHKOI ,D;BHXW6HKH 'laCTHn B YCKOPHTeAe H pe30HaHCHNMH HB116HmHMH, 

ttpH KITO~HX HeOOXO,D;HMO HCKaTb pemeBHe yp-HKa B YC1IOBMHX CH1lbHO~ 

He1IHHeiHOCTM. 

MO~HO ~HdpaTb HeCK01lbKO RHO~ DYTb OTHCKaHHH OfiTHKaBbHOrO 3Ha'le

HHH ~yHxnx:m saxBata,aecxonbxo odnerqaD~HI nponecc uaTeMarxqecxoro 
csJ, (g:J 

MO,D;enwpoBaH:wi m rpaHccpop~~anHI> B aHa.noroByD cpopuy-c:- KpoKe toro cnoco~ 

OfiHCHBaewl HHJ:e fi03BOJIJJeT M$0HJJbHO HCfi0Jlb30BaTb M8.Tel4aTHtleCKOe 

on~caHHe nponecca saxsaTa B cnyqae peanxsan~• ,D;aHHHX H3 no1IH 

Heyqti'HmJ napauetpoB. OqeHb Kpat:a:o coo6utHM o6 sto:u. 

ilOJie COC TOHHHSI pezmre. 3aXBaTa MOXHC1 3a,D;aTb CO BOKynHOCTbD KHTerpa

JIO B C ne peMeHHJ:iUflll npe,»;eJiaMH. Koileqi£HJi ItOHTpOJIHpye.MHlt OC5'.beKTOM 

HBJUieTCH BeJIH'IHHa 3aXBB.lleBBOrO 3apS!,D;a, B ~YHKUHIIl l4HOrHX nepeMeH

H1:1X 

~,.t;AW .t6+i1~~ ,AF-+'i,:t/f!~,~· ll!fo;1-!/:f 1;fTpt. -
~ j __ j j , j j . J ~(ja~.LJ-~,;;.F,It; pt; Jtf)d(IJ,·a';1f!tr"t{~; ~Ji ~J 

fA!#t-:!{JJ Jii:--4,Vo ,1F.; /lj ,4Mo. -_4~ -t-:,1r1t . ~ 
· I - , -'1 I ~ · ·. i 

PemeHKe TaiWI COBOitynHOCTm HHTerpa.IIOB Ha 3BM MO:I:eT OSTb OCyuteCT

BJieBO fiOCJie,D;OBaTeJlbHHM MO,ll;eJIHpOBaH:~e:u: HHTerpaJIOB C nepeMeHHHMH 
-=~.:z. r *f. f£1 +- {l~~)-t--,::-;r J _ {!, ~A!fltae N #e c/ledcon" tihi\-- '!_. 

- = {t-(ftt)Cfl#t~ f--IJ , I 

... 1 - /! l' 1v~nP ~nedun-1 
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npe;J;eJia:M:H, ltOTOpHe 6y}I.yT JIBJlSI'.rbCJI !>XO,li;OK CHCTeWl. 

PemesHe OJI.HHOtiHOro HHTerpaAa c nepe·MeHHbl!.nti npe.n;eJiaMm Bur JIH.lJ;SIT 

cJie}I,yDDtHK o6pa30K. l11H y;J;o6crBa B c6•eM BK;J;e sam;J;e:u pemesme }I,JISI 

npOI43B_O)J;HOt! :HHTerp~Jia _ 

JL j~~{.:ftl(i: t)dx =/X.tr{~.f{X,i) dt .,_ ((i: i) d_i, _Jrb dX, 
fit . ' w • ()t_ J It- cCf JLX:, ;I ctt 

-x.r-tJ r.,{tJ 
; ' 

{2'1) 

Cxe:wa JIOrHRH pemeBBSI rattoro HH~:erpaJia Ha 1\BM 6y;J;et BHr JIJI}I,eTb 

flpH llHOrOltpa.THOII HHterpHpOBaHHH Opl'aHl!3yetCSI nporpaua pa60TH 

JIOrHKH npHBe.lJ;eHHOI BHme. IMeR B Ba~y, tiTO nepBiil pe3yJibtar CTaHO

Bl!TCJI llOCJie;J;ym.el llO}I,HHTerpaJibHOI 'PYHKUHel C HOBHMH nepeMeHHHMH, 

TO opraHH30Batb taltyD CXeMy :UOXHO t5HJIO 6H CJle}I,yDDtHK 06pa30M. 

( CM. pmc .IO). 

--- ------- / 
/ 

/ 

L-
r;J;e ~ H n-HH)J;eltCH napawetpOB, "K"- KOKMyTaTOp BXO~, 

3a}I,aD.ero npe;J;eJlli HHTerpHpOBaHHJI; K~- KOMMyTaTOp ~YHKUHI , 

~- CHHXpOHH3aTop; KB- KOKMYTaTop BHXO}I,a. 

BH;J;KKo, cxeMa y;J;o6aa npm cAa6ol B3aHMHO aaBHCHMOCTH ~UHI 

onpe}I.eJlaDDtHX COCTOJIHHe 06~eKTa. 

B sameK cnyqae noJioxesue ocJIOXHSieTcSI tev, t~To, Citaxew, 



Cne~OBateXbHO, H&K np~etCS HMeTb XeXO C ~BOitHUMH H npo~HMH 

l4HOfOMepHUMH HHTerpanaMH J4 3TO B C:HXbHOIJ CTeneHH saTpy,D;HSieT 

flOCTpOeHHe XOfmtM. B Ka'leCtBe iUJIIICTpailHH npm:Be~eM CXeMJ JIOfKKH 

)(JlSI pemeHIDl ~BOitHOfO HHTerpaJia ( llHC.ll). 

Mu J!MeeK ,JteXO C BHyTpeHHel q>yHitiUfOHaXbHO~ SaBHCH:MOCTbll H 3TO, 

ecteCTBeHHO, ocJioZHseT auaxm:s cocTCtSIHHB oCS'&eKTa. 

3auetmM e~e, 'CITO nocne,JtoBaTeJihHHI onpoc napaMeTpm:qec~toit saBHCH

MOCTH saHrumeT BpeWI H .n;eJiaeT CHC~~eMy ODTDH3aUHH npaKTH'CleCitH 

CtatH'CleCKOI, 'ITO aenpBeMJI8MO B pel~bHHX ycXOBHSIX. 

CJie)J;OBaTeJILHO, ItaK BH:XO)J; H3 nOJIOXUHHSl,. UOMDO CHCTeW npSIMOfO 

4>YHitUHOH8.JibHOfO aBaJU!Sa H& DOJICit :lltCTpellyua HHOronapaMeTp:m:tteCKOI 

4>YHRilHH, ,D;OJI:Z:Ha ,D;elCTBOBaTL CHCteua CTa6HJIH3&UHH sa)taJl~HX Ha

tiS.JlbHHX yCXOBHI, KOTOpaSI OS ocyDte<:TBJISJia · HenpepHBH!Ul KOBTpOJI:b 

B sa~BHOI nonoce ,D;onyc~ta. EcJIH mLeeT :u:ecto yxo,D; aaqaJILHoro 

ypo BH.fl ycTaBKH napaJteTpa, TO TOJlhJCO B STOll CJiyttae OTKPHBaeTCSI 

30Ha DOHCita 3ltCTpellaJ1bBOf0 3Haqeaaa q>yHKUHH COCTOJJHHSI no O)(BO:Uy 

"nO,D;03pHT6.1hHOMy" napaMeTpy. 3TO eyDteCTBeHHSII 06pa30ll YJr!eHhWHT 

BpeMH oCSpaCSOTKH H~OpMaUHH. llpH'Clel4, KOHTpOJih napaMeTpH'CleCKHX 

YCTaBOK MO:Z:eT OCyll(eCTBJlJtThCJt B no~~OTOBHTeJILHHI nepHO)J; Ke~y 

paCSOtiHUH UHKJI&MH YCKOpHTeJist. 

Ocodwl cnyqal npe,D;CTaBBJteT BOSHW~HOBeHHe BeJIHBeiBOCTH ~YHEilHO-
(,o1 

BaJILHOI CBSl3H B pe30BaHCHUX CJIY'IWIX~ B 3TOM peXHMe, JOf~ tpy,D;HO 

yJI.OBHTh npeodJia,J;aDJI(ee BJIWJHHe roro HJIH HHoro napaMeTpa ,D;OJIJCHa 

CSWTL paspaootaHa nporpa104a npHOPHTeTHoro noHcKa, CBSI3aHHaa c 
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pemeaHe» yp-au .ltBH:XeHJtB qac:r xu n)H sa,1taauax napauetpax .!_I H B/'1. 

MOJ:HO nODWTaT:&CSI DOCTpOHT:b <f>yHKD;HOHaJI:DHyJO CXeJ.cy CHHxpoq,asOTpOHa 

B caMOM Od~eM BH,lte ( CM. pmc.I2). 
"-----

Ha pHc. 12 ~~- BeRTOp ynpaBJIHIHIUlX napa.MeTpOB, OC5pa3yiOB(Jll 
\.---- ·' 

napaMerpxqecxyn r HIIepnnocxo er:o, !f- Bexropaoe 
~-.....~:----:: .. 

nap8.14erpoB , z- none HeyqreHHW:C napaMerpoB , 

,ItHCnepCHH Ha<itV/bl-lbiX yCJIO BHit • 
. 

nOJie BWXO,ItHbtX 
~ f nolle 

Herpy,ItHO BH)teT:& HaCKOJI:&KO sa:rpy,ItHt~H nOHCK B T8.KOl CTpyxTypHOit 

CXeMe OnTHMHSaD;HH. fiepeXO,lt K deCDOHCKOBOit CHCTeMe B03MOJ:eH TOJI:bKO 

qepe3 " OC5y'tleHHe" ODTHMH3aropa Ha OCHOBe aaaJIHSa, TBOpqeCTBa 

oneparopa H no uepe Ha.KOnJieHHB B 11 na.MSITH" ODTHMH3aTOpa BepOHT-
('.tJ c~J, r,1,c1J 

HOCTHWX CJiyqaeB. ' 

ilpHBe,lteHHbte DpHMepa H COOdpazeHHSI no Bbtdopy CHCTeM OnTHMHSaD;HH 

O'tleHh ynponteHbt H no cyTH ,lteJia SIBJlSfi>TCJI JIHW:& HJIJII)CTpau;Hel K 

HeKoropw:M npe,ItJIOEeHHJHl no ocymecrnJieHHD nporpm.nn& pae5or no 

aBTOKaTH'tleCKOit OnTHMKSar(HH peZHMOB ynpaBJieHH.fl 3JleKTp0Cf>H3H'tleCKHMH 

ycTaHOBKaMH. 

O,Jtaaxo ,11;axe raxol ynpoll(eamdt aaaJill3 yxasHBaer aa BUHOCTh H 

CJIOXHOCTh 38.,Itaq, KOTOplie CTOHT nepe.B; paspadOT'IKKaMB TaitHX CHCTe». 

0,ItHO BpeKeHHO C 3Tml dsJia npo HJlJIJ)C 1'PHPO BaHa peaJI:DHaSI BO 3MO JICHO CTh 

ocyBteCTBJieHHH raxzx cwcreu, xoropne B cawoe dJIKEalmee BpeMH 

saitMyT ,li;OCTOitHOe MeCTO B opraa:rn:sat,HH padOTH CJIOEHeitmHX yCKOpH

TeJI:DHWX .KOMDJieKCOB, pemaDntHX HCCJI€)J;OBaTeJihCKRe Sa,lta'IH 3KCnepH

MeHTaJI:&HOit 4>H3HKH. 
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4. ll:Qoexr opraBH3aUHH :Qa6or. 

Bee pa6ors, CBSI3aHHHe c aBTOKa.TH3anxel ynpaBJieHHa m: ontoa

rtHil pexKUOB Ha ycKopxrene,uoryr ~HTb o6~e~m:HeHH no~ ycJIOBHHM 

Ha3Banm:eM: llpoeKT: •KQPCAP" ~ 

( ltOHCTpym:pOBaHKe ODTKMH3aTOpOB peSHMOB H CHCTeM aBTOperyJIHpO

BaHHSI) • 

llporpaKMa " KOPCAP(a) ~OJIEHa co~epxarb narb paa~eJIOB, xoropHe 

~OJIXHH COCTaBJIHTb BDOJIHe CaMOCTOHTeJibHHe TeMH: 

I.TeMa: " POCT" - Pa3pa60Tita Oc>parasx CBH3el m CHCTeM cra6HJIH3artHH 

IT.TeMa: "PHCK " - Paapa60TKa HH~opuanuoHHBX CHCTeM KOHTpOJIH 

m.TeMa: "CEPIT" - Cmcreua e~HHOI permcrpanHH napauetpOB 

IY.Tewa:"POCA" - Paspa6orxa OntHMH3Mpyn~mx cmcreK aBtoperynMpo-
BaHHH 

Y. Teua: " ITOHK" - ITporpawua o6paTHHX CBasel aa JIHH~ c xoMayrc-
118pou. 

Pacxpoeu co~epzaHHe x~ol reMH: 

I. "POCT•. Teua BKJinqaer B ce6a o6~eM pac>or, xoropHe aeo6xo~HMO 

npoBeCTH B nponecce no~OTOBKH K ocy•ectBJieauv npoexra 

•K:DPCAP". OHa oprauxqecxH np.1uwxaer It reMa.M "PMCK" H "CEPIT". 

ITpe~e qey pemaTb BOnpoc 0 BH60pe DO!B napawerpoB ~An •CEPIT", 

Be06XO~HMO npOBeCTH r•aTeJibBSl aH&JIH3 ~YHKnHOBaJibHOrO COCTOR

HKR ~eiCTBy».ero 060pJAOB&HIH ycxopHTe~, 06CJiy.EHBaD.HX ero 

JCTaHOBOlt B J3JIOB. 

3aBepmeHHe aHaJIH3a ~OJIXBO 6HTi npe~CTaBJieHO KOHKpeTBWK 

nepeqaeM pa60T no CT!a0HJIH3artHH 3KCDByaTaUHOHHHX xapaxrepHCTHK 

cmaxpo~3orpoua.flo~nexar cra6mJIH3artHH: 
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I. lcroqHBKH nmraHHH 

2. TeMneparypase pezxuu rexaonorxqecRHX ysnos onepatHBHHX cxeK. 

3. PezHWH ynpaB~eHHS: TaM r~e B03MO~HO DpKK6H6HHe o6patBHX CRR-

36~ C JIHHeiHOJ! xapaKT6pHCTHKO~,l-f nocTo~HHbt~u na.p0-1'-ternpa~~ · 

B nepsyn oqepe~h noAnezat cra6HJIH38UHH, Tax aasasaeYYe, 

CHyXe6HHe napaMeTpH B CKCTeMaX BHytpeHHero KOHTpOJIH. KaZAOKJ 

~YHK~HOHaHhHO-orpaHHqeHHOKy 060PYlOBaHMD ~OHZHa 6Hth npHCBOeHa 

uapa:uerpHqecxas xapra co mxaJiol AOnycxos. lonoJIHHTeJibBO paapada

THBaerca Kapta onepaTMBHHX napaMeTp)B, KOHTpOJib sa KOTOpHKH 

OC~6CTBJIHeT "CEPIT". 3TO nap&KeTpH BHemHHX ~eneg ynpaBJI6HHH, r~e 

OHM HBJIHDTCH apryYeHTaMH lPYHK~HH ynpaBJieHHSI 06U{¥IM yCKOpHT6JibHI:1M 

K0MilJI6ICCOM B pe:EHMe OllTHMK3a~HH. B :1p0~ecce pa60T no CTadHHK3a~HH 

xapaKTepHCTHK 06opy~OBaHHH He06XOA~iO BHHBMTb crpyKTypy ~arqHKOBO

ro llOJISI AJIH CHCTeW "PICK". JlJia 3TO:~o Ha).(Jie:I:HT COCTaBHTh " 6morpa

~HV" xa~oro napaKerpa: 

I. HaKUeHOBaHHe napauerpa ( a.n.) 

2. Mecro "~a" ( :u:.o.) 

3. BH~ IPYHKU*H < B.~.) 
4 • .llHHaMHKa eJl) 

5. Hcxo~Hlll Ho:u:mHaJI BeJIHqJIHll ( H.H.B.) 

6. Peax~HSI Ha ssemHHI perxcrparop ( PHBP) 

7. Bpe:ueaase, qacrorase H awJIHTyAHUe (Bill) 
xapaKT6pHCTHKH 

B. Bos:u:oZHOCTH nepeAaqx H npeo6paso1~HHH (Bnn) 

9. ITpKMeqaHHe (ITpxM) 
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Hanpiut:ep: 

I. H.IT. - qacrora ycitopaiHJtero aanpsu:eHKa 
- ,, ,, 

38.lt0H CBSI3R ,, j u ,. !;! i 2. M.O. -

3. B.~. - '! = J{6fsin £rwttJ I+ c/JJ] 

4. l. 
= ·~of. H-

j= VJ+1'~' 
5. HHB. - V= O, 7B 

6. PHBP - clettr cmraaJia 11epes ~aro,B;Hb:ti. noBrOpHTeJl:D.ConJiacoBaHxe 

Ita6eJ1a. 

7. B~AX- ,lJ;JlRTeJl:DHOCT:D B/11 OR'IXH 3,3 CeK, 
-. 

ftJ.tt-3": 3cu:\= 7 Krn/ceK; 

/C/1 II P¢>d KTO p 

fHalf\=1 50 J<rn -

- 5!£.· 

lo- ,, = 5 Mrru celt; 
O.u:.eK\ 

a. Bllll - nepe,B;aqa B/11 Ka6eJieK ( Pr~59; PKT3 -I50).Tipeo6pa30BaHme: 

a) cqer cpas .... tiHCJIO; 6) ~l = (/) {w) 

"' 
9. llpHM - perxcrpa:o;ma B JII)6ol toue i:4[ or 0 ;to 3,3 cex. 

TaxHe "6Horp~KQeCKme"xapt~" ;tOJIXHW cocraBJIHT:D BpeMeBHyD 6u6JIHo

TeKy onepaTHBHWX napaxerpoB. 

06~H~ KaTaROr T8.ltOI BpeKeHHOI 6H6JIHOTeKH IT03BOJIHT npOBeCTH 

yuHci>:vutaruro napaxerpmqecttoro noJia ycE:OpHTeJIR H cocraBHT:D xapry 

npmBe,B;eaawx napauerpoB. 

2. "PICK". ICCJI8)tOBaHRe EapTH npHBe~eH~X napaKeTpOB, CBS3aHO C 

OTWCK8.HHeU: 38.It0HOB )tHHaDKH nap&lleTpKtieCKOrO 00.18 YCKOpHTeJUI 

H BHyrpeHHHX cpyHKUHOHaJI:DHHX CBH3EI Me~y ~,lJ;eJI:DHWMH napaMeT

palrlH, sa;tanutxo cocroaullle pery.nHiyexor:o o6"Dexra ( nyqxa ycKo

paewx qacrmu). 
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Peaynbrarou Hccne~oBaHHS ~onxa~ gBmTLCR nocrpoeame o6•el ~yHxnxo

Ha~LHOI cxeus cmaxpo~aaorpoaa c pas6HBKOI no qacruwu sa~qaM ~·-

3Hqecxoro sxcnepmueara. Hanpmuep: aacrpoAKa Ha uaxcmManLHym xnrea

CHBHOCTL, Hacrpolxa MHHKMaALHOI HHTeHCHBHOCTK B pex~e 06~yqeBHR, 

nporpaMMa BByTpeHHero B3aHMO~eiCTB~g nyqxa qaCTHU B KOM6HBHp0BaH

HOM pexxue, nporpaKua BHemaero BHBO~ m pacnpe~eBeame nyqKoB qac

THU B uecre perxcrpanmm H r.~. 

Orpa6oraaaag ~YHKUHOH~LHaa cxeua CHHXpo~aaorpoaa B paanmqawx 

pexmuax n03BOAHT onpe~eBHTL 06~eM He06XOAHMOI HH~OPMaUHH H ee 

npmopmreTHOCTb B o6pa6orxe. Ha OCHOBaHHH peay~bTaTOB, npo~eXaHHOA 

Bsme pa6ors, opraamayercg xapopuauRoaaag cmcreua xourpong H 

ocy~ecrBneHHa paapa6orxx HC&a~aame ueo6xo~HMoro ~arqxxoBcro nong 

ycKopwrena H pezxuoB ~xaxqecxoro SBcnepHMeara. 

3. "CEPIT". CoaAaHHe CHCTeMH e~HHOI perxcrpaUHH onepaTHBHUX napa

xerpOB gBngercs orBercrBeHHDI aa~aqel, aaBepman•eA, no cyrx 

~exa, nepByD qacrL nporpaMUu •KOPCAP". 

Paapa6orxa cmcrews ~oxzsa npe~ycwatpHBaTL: 

I. Harx~uocrL napauerpxqecxol x~opuauxm ( ocumxxorpa~xqec

xal Meto~, u~poBHe ra6xo, aanmcL aa cauonxceu, aanmcL Ha uarumr

HyD JieBTY, fPOTOCKOOHI>) • . 

2. BosuoxaocrL xpaaeHHJi HHIPopuai.U~H B 6H6XHorexax H apXHBax 

oneparHBHoro permctparopa. 

J. Cos~aHHe nporpauu: aenpepsBEOI permcrpanx:ra, BH6opoqHoA, 

HHAHBH~yaJILHO-CeJieXTHBHOI, ~YH~~~aJibH0-3aBHCHMOI H onepaTHBHHX 

KO.VaH~. 

4. C:racreMy onpoca H o6pa~~teHHB B. naiiHTH. 

5. CHCT814Y CHHxpOHH3anHH OT6opa " napaMeTpHqeCKHX JIHHeex". 

6. 3BYitOByD H CBeTOByD CHrHaXH~aUHD yxaaareAa OOJIR aBapHIHOro 

peJ:HMa C BH30BOM "KPHMHHaJILHHX" naJaMeTpOB. 
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4. "POCA". Pacno11ara.a napaMetpHt~ec:ICHM noJieM ycKOPKTeJISI w cxeua

KH qJYHKUHOHaJI!,HOli napa:u:eTpHt~ec:ICOI CBSI3H, B03140JI:HO ocymeCTBJie

HHe pa60T no C03,D;8.Hd CJICTeM peryJIHpOBaHWI H OUTHMH3KpyDll\HX 

ycrpolcTB. 

Paspa6oriCa aBroperyJimpyx>ntHX cHcreu c o6paruol CBH3bD qepea 

OUTKMH3atop ,I(OJIJ:Ha npe,JtyCMaTPHBaTh: 

I. Paapa60TKY peXHMOB OUTHMH3tmHH no OTKJIOHeHHD peryJIHpye

KO A Be1lHll HHbl. 

2 • Paspa60TKY peJ:HMO B no HCKa :~KCTpe118.JILHOrO 3Hat~eHH.fi tPYHKnHIII. 

3. C03)1;8.HHe MHOrOICaUaJibHHX CHGTeM nporpaouoro UOHCita 

OUTHWaJILHOro 3BaqeHH.fi ~YHICUHH npH MHOronapaMeTpHt~eCKOM BXO,Ite. 

4. Cos,D;aBHe CaMOHaCTpaHBal>JitHXl~SI CHCTeM C nporpaKMHHM o6yqe

HHeM H JIOrHKOI" COMBeHHH". 

5. Paapa60TKY CeJieKTHBHHX H mrtpOKOUOJIOCBHX CHCTeM peryJllq)O

BaB:wt. 
Co3ooHqe 

~H ynpaB.lleHHSI H auaJIH3 ~ COC TOSIHHH ynpaBJI.IU)JitHX CHCTeM. 

7. ITporpawMHol fl>HJI},TPai.UUI ,n;aHB!iX B ycJIOBHHX ,n;xcnepcHH K 

no:wex. 

8. Pa3pa60TKY ,D;em~paTOpOB KO~HpOBaHHSX CHrHaJIOB H npeo6pa-

30BaTe11el KO,li;OB B ynpaBJIHDntHe CHrHaJIH. 

9. ITocrpoeuHe cxeM MHorocryneat~arol onTHMHsan••· 

5. "ITOllK" - Pacnonaraa npHBe,D;eHHHMH uaccxBaMH HHfl>OPMaUKH, npe,n;

ctaBneHHHMH B BH)J;e nyJI},CHPYDll\ero napaMeTpHlleCKOrO UOJIH BSXO,li;HHX 

napaMeTpOB, KOTOpae MOJ:eT 6ST}, OUHCaHO JCJIOBHOI rHnepnJIOCKOCT!,DJ 

,D;~epeHUHpyeMOI B Ka~OI TOllite ~ He HMeDntel paapSBOB, B03MOXHO 

OCYJiteCTBHT}, MaTeMaTK3aUHD .ItKHaMHRH ~YHKUKOHaJibHOrO COCTO.fiHHH 

"nOB~XHOCTH" HH~OpMaUHOHHHX KaCCHBOB B aMUJIHTy)J;HOM H BpeMeHHOM 

Macmta6e. 
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06~eM p&60TH 3TOl TeMH ~O~ZeH BKmOQaTL B Ce6a: 

I. Mate.waTH3aruro cPH3HllecKHX npoue1;coB conpoBOJ:.D;ar>DtHX ycKopeHHe 

ll8.CTi!r(, ynpaBJieHKe llytlKOJ4 BO Bpe:M:R ycKO peHHH H npH BI:iBO.D;e • 

2. Mate:w:aTHlleCKOe MO.D;eJIHpOB8.HHe cPJHKUHOB8.JILHliX CBS3eit H TpaBcq>op

MHpOB8.HHe HX B aBaJIOrOByD cPOp~r. 

3. IToctpoeHHe pa,n;H03JieKTpoHHhlX :u:o.~eneit no aHaJiorOBhtJl Kaptau. 

4. BsaBJieBHe saitoBou:epBocteit B napawetpHlleCitHX <PYHKUHOBaJILHHX 

CBSI3SIX. 

5. IIoctpoeBHe KouneHCHpyiOBtero H30(~paxeHHSI nyJILCHPp>Bteit nosepxaoc

TH llOJIR BHXO,li;HHX napau:etpOB. 

6. Paspa6oTity fH-6fK()/JJd x ci>opu: .D;JISI nporpax:uHoro o 6DteHu c 

3BM. 

7. Paspa60TK8. CHCTeM conpaXeHHSI 3BM C BI:lXO,li;HHMH ycTpOlCTBa:MH 

HHcPOPMaUHOBBHX CHCTeM B pezKKe OllTHMH38.UHH. 

8. Paapa60TK8. CHCTeM npepi:lB8.HHSI ll]>H MHOronporpa&HOM HCllOJIJ30-

B8.HJIB 3BI. 
9. Paspa.60TK8. CHCTeM pacn03H8.B8.HHJI npzopzteTHOCTH HHcPOPIIaUHOH

HbiX lm.CCHBOB. 

IO. Cos.D;aHHe nporpa:anmux KataJioroB peEHe pa60TH ycKOPHTeJieit. 

B nporpayye "KOPCAP" npe.D;yc:uotpeH pas.D;eJI uateMatHqecKoro H 

TeXHKlle CKO{b 06 ecneqeHHSI, ItOTOpiitl Jipe,li;CT8.BJieH rpynna.MH rPmi H 

rPKM. 

rPIDI - ( rpynna paCliEh~liHKOB H nporpaM:U:HCTOB) - BKJII)llaet 

B ce6SI cneUH8.JIHCTO B: TeopeTHitO B yc:xopHTeJILli(HKO B H cPH3HKOB 

3KcnepHMeHTatopos, o6ecnellHBaDBtHX reopetHllecxHe npe,D;nocHJIKH 

TeX H.IH HHHX peX&OB pa60TH YCKOpliTeJia B 38.BHCHMOCTH OT 



26 -

TpeOOBaHHI 3ItCnepKMeHTa, a TaR ~e nporpaMMHCTOB, oOna~aD.HX 

H8.BHKaMH XO~BpoB&HHa H MaT8MaTHqecxoro npeo6pa30BaHHH ~H3Hqec

KHX HB.ReHHI. 

rPHM- ( rpynna p~HOXOHCTPYHPOB~HHH H MOHTaXa). 3tOT yqacTOK 

o6ecne'QHB8.eT npOeRT ROHCTPYKTOPC~KMH H MOHTaXHHMH paapa00TK8.MH 

Ha OCHOBe ~BHHX OCTB..RbHHX rpynn-saxasqHKOBo Be~aeT MaTepHa.Rb

HilM cua6zeuwe:u:. 

B 3TOM pas~e.ne OllHCaHHH npoe~Ta JpHBe~eHH,B OCHOBHOM1CaMSe 

o6•ue coo6pazeuHH no o6~euy H oprauusanuu pa6or. B noc.ne~yn~eu 

H3AOlteHHH TeMH 6y~yT pacxpHTH 6onee no~p06HO C KOHitpeTHHMH 

uauerxauu B pemeHHH sa~aq, ctoa~KX nepe~ xa~o~ rpynnoa pas

pa6o TqliiKO Bo 

3aJieto, 'QTO peaJ!bHOe ocy~eCTBHet~He npoexta "KOPCAP" )tO.RZHO 

aaqaTbCH C OCyJiteCTB.ReHHSI nepBOI '18.CTH nporpaMw, 38.Bepma.IUI{ei

CH BHBO)tOM He06XO)tHMOrO 06~eMa Ha~OpM8.D;HH H8. perHCTpHpyD~He 
" ycTpOICTBa ( "CEPIT). 

3Ta qacTb nporpawhl noTpe6yeT aarpaT weubme qe:u BTOpaa qacTb 

H MOJ:eT 6HTb yKOMnJieKTOBaHa B 60.ribmHHCTBe 38. cqeT BHyTpeHHHX 

pesepBOB K8.,1tpOB. 

Kpo:u:e toro' 'QaCTb pa60T no TeMe n:eocT" MOJ:eT npOBO,li;HTbCH 6e3 

HapymeHHH Ka,ll;pOBOI CTpyKTJPW Jia6opaTOpHH - B nopH~Ite npOH3-

BO)tCTBeHHOrO 3a,JtaHKa ( C03,JtaHHe BHytpeHHHX napaueTpH'tleCKHX 

Itapt m napav:etpwqecxHx "6morp~w:~", a TaK xe pa,11; pa6oT no 

CT8.6HJIH38.IJ;HH B~ytpeHBHX napau:etpOB). 

1~6 a' z 

l r / 
. Ka3Q-H~ .r:c_/ 
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62 1-4-MOZHUTH. ctnepT~pa K'OMepbl no :2. 
Gs - nOI10JKeHue pa r~ooecr~o~o 't. 

JC meMbl KOppe f<UUU S - CUMMempu'~ 
wo - ~acmoma ~Kfli'O~er~uR 
io - paoHJoecHa~ rP,_a3a 

~- CyMrvrapt·me Ha·np~=>+<eHue; H-CKopocm~, U3MeHeHUs:l M02HUTH. nonR ~uJ aeou01.,4UR 
mombl 6n -u3MeHer~ue no~<r.l3aren~ cnacla H; RF -aMnnuryaa p-f K"one6aHuu. 
-aMnnur~aa Coo6oartb1X KOI1eOaHuu; 2.fm,l~-paBIJ0/1bHbiU pa3mep _cenaparpuCbl. 
03UM~rnanbHbiU pa_3Mep CenapampuCbl. 2_?max =2Jmax + 5a3M~~· cpat<mOpbl. 
~-wupuHC JH3p2emu4eCK020 cnet<mpa; Voj- QMnnumyaa o/'-1 fl"; vcp -Hanp~JK.eHue 
· cpopw;JK. 
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l<qJ - KOMMymomop gJyHKIJ.ULL 
KS - KOMMymamop 5b,xoaa 
S - CUHXp0HU30mOp 

Puc .10 

+ -rrl_ P ( pe3yl1brar peweHu~ 
~ ur~reapa11a) 

j ( ) - cp -~u~ 3aaaemc~ 
B ~uae Ka~<o2o 11u6o 

nomer;u.ua11a !1UH2UHO (uflu 
H8J1UH2UI10) 30:DUC~L.U.eco om oxoaa. 

J ~KS onepamop 



+ j.() * 

X 1---------1 

dfdt~ 

b d-~ 
p = J J j(:x) dxdy 

a c 
O,O,C,d - eCTb J(t) 

+ :f( ) 

y d/dt d{di ~ 

J 

* --

nporpaMMO~-- H0'-4. OO'beK'T ~-- .J.am~UKU f--- e. noJ1e 
~ YCTOOOK' ucno5u~ ..,__..,.onmuMu3 MHOeonop OblXOal"'. 

-: t:..:.::..~=·t"""-"--ti:UCm2MbJ nOOOM. 
T 

---~---~-'- MHO 20 1<0 • y_npatnAt0"4·r-- HOnbHaR _ 
3/leMeHTbl OnTUMU3. 

npo~pOMMO .__ _______ ,.....onmuMu3am . .,__-----J 

1 

Puc. 12 

-


