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Bae.aeaae 

KaJt aaaecTBo, B caaxpouaiUIOTpoae crycTIIUI ycKope&BbiX 'laCTBD cne.ayiOT o.aaa aa 

.ap;rraM c 'lacToToA Mo.a;rrumaa ycKopsnawero aaupHJKe&all, Ana ycB:opeaaH acnonb:!lyeTcll 

TOnblto Ta 'laCTb nepao.aa MO.aynHDHB 0 B ltOTOpOI 'laCTOTa fCitOp11101Uero HaupiiJKeHRII B3Me- _ 

Hll9TCR OT BbiCOKOI It HB3KOI, noaTOMy B Henpepb!BBOM p9JKBM9 fCB:OpeBHR C Q9Bb10 fM9&b

W9BBII pacxo.aa 9BaprBB H CBHJKeBBII T9MDepaTfpb1 &arpeaa 0T.Q9BbHbiX f3BOB fCitOpBTenll 

BCDOnb3y9TCil MaBBDfBIITOp, ltOTOpbii 3aDRpaeT BbiCOit0'18CTOTBhii r~BepaTOp Ha Tf 'l&CTb 

nepao.aa MO.QfBBQBR 0 r.ae 'l&CTOTa B3M9BII9TC:II OT BB31tOI It Bb!COKOI, 

.Q.na DpOB9.Q9BRB cPR3R'l9CitRX 9KCD9pBMeHTOB C .Q9TeltTOpaMB, o6n&.a810WBMB 5onbWBM 

'M9PTBb1N' apeweaeM ( T&na K&Mephl BanbCoaa, uyahlpbxosoA xaMephi • T,n.), a Ta!QJ{e B 

B9JtOTOpbiX ,apyr&X Cnf'l&BX R906XO.QRM peJKRM pa60Thi fCKOpRT911110 npR ltOTOpoM ycltopaTen• 

Bhi.aaeT O.QRB BnB B9Cit011blt0 cryCTitOB fCB:OpeBBhiX 'laCTBD 11 nocne 9TOrO BbiiUIJO'laaTCB aa ---' 6onee wna ueaee upo.aonJK&TenbHoe speMB, 

Bee fCTpOICTBa, BCIIMb3f9MHe DpR 11p0B9.Q9BRB cPB3B'l9CitBX 91tCII9pBM9BTOB 0 B 9TBX 

JCIIOBBBX .QMJKBhi 6HTb- JKSCTitO CBBXpoRH30Ba&hi C pa60TOI fCitOpBTeJUI Talt JKe, -Jtalt B au- -, 

Dap&Typ&, fllpaBIUIIOlU&B patjOTol fCitOpBT9lUI ( TaltaB, Jtalt Ma&HIIfBBTOp, BM11fllt:CB09 III(T&-

IIB9 .ayr&, MarBBTB&II p&CTIIJKB:a llf'llt& B T,n, ), 

B CIIBXpOilBitiiOTpoRe OHHH speMII aaxsaTa. 'laCTIID s naKn ycKopeaaa cocTasnlleT _ 

80 - 130 MKC9Jt0 a crycTOK 'laCTBD &a npe.aenbHOM pa.aayce fCKOpaBHII no ypOBBIO 0,5 

BM99T .QBBTGBbHOCTb BO Bp9M9HB DOpH.QJta 600 MB:Calt, 3TH 118paM9Tpb1 fC1tOp11TeiiB CB9J;tf&T 

f'I•ThiB&Tb llpB BH60pe CDoco6a CBBXpOBB38QHH Tax JKe, KaK II Ba06XO.QHMOI TO'IHOCTH. CBBX .. 

p0Bll38QBB, 
I 

B x&'lecTse 6aa~o~ !lnB caaxpoRaaauaa MOJKeT 6hiTb ac.uonb30B&Ho Mraoseaaoe aB&'le

&Be 'laCTOTbl B,'l, r&BepaTOpa,- 3ToT CDOCo6 C DpBM9H9HII9M TapMOCTaTBpoBaRRB·9naB:TpoB

BHX CX9M MOJK9T .aaTb TO'IROCTb np&B113ltB DOpB.QB:a COTbiX .aoneA MHKpoCeKyB.Qhi, 

' -
O.aaaB:o JIPR aa.aaa&biX TO'IBOCTBX B03MOJKea a 6onee npocTolt cuoco6, -B KoTopoM s 

Jta'lecTB9 6aahl .ana CBBXpDBII38QIIB npiiBBTO DOBOJK9BB9 BODaTOK poTopa Bapii&TOpa, tPBJtCBP1":' 

euoe cseTOBhiM_ny'l~. To'lBocTb caaxpoaaaauaa B &ToM cny'lae onpe.aenaeTCH Mex&BII'ISC:, 

KOI T&'lBOCTbiO B3rOTOBn9RBII nonaTOB: pDTOp& ( T,lt, snexTpoBBble CX9Mbl MOryT .aaTb TO'l-"· 

BOCTb 6onee BHCOJtoro nops.axa). Ana caaxpouaiUIOTPOIIa OHHH 9Ta sen&'IIIHa paaaa 

!. 0,2 MM B COCT8811119T 0,12'J. D9pBO.Qii NOllfiiJIIlBB ('ITO .QIIIl 'laCTOTbi MO.QyiiiiDIIII 100 rD 

COCTIIIInB9T f\1 12 MKCelt), 
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VfCXO,llSI H3 Tpe60B8HHll, npea'bSIBJISI9MbiX SKCD9pHMeHT8JlbHbiMH yCT8HOBK8MH H ODpeae-

JISIBMbiX nap8M9Tp8MH YCKOpHT9JISI 0 6b1JIO OTa8HO npeanO'ITeHHB BTOpOMY CDOC06y CHHXpOHH-

38UHH, T,K, OR ll03BOJISI9T OCyWeCTBHTb Heo6xoaHMYIO TO'IHOCTb DpHBS13KH DpH 6onee npoc

TOll H H8ae»<HOlt SJI9KTpOHHOll CX9Me, 'ITO O'leHb B8»<HO DpH KpyrJIOCYTO'IHOll p860Te yCKOpH-

TenSI. 

06wae DpHHUHilbl llOCTpoeHHSI CX9Mbl CHHXpOHH38UHH 

CacTeMa ynpaaneHHSI H cHaxpoHH38UHH nocTpOBH8 T&KHM o6p83oM, 'ITO HMeeTCSI Bo3-

MO»<HOCTb ynpaBJISITb ni06biM pe»<HMOM ycxopeHHSI - K8K BHyTpeHHHMH HMDYJibC8MH, 

Bbipa6aT&IeaeM&IMH C8Moll CHCTeMoll ynpaeneHHSI, T8K a eaewHHMH, nocTyD8IOWHMH oT SKcne

paMeaTanbHblX ycT8HOBOK, Oa8 no3BOJISieT ocywecTBJISITb cneayiOWHe pe»<HMbl pa6oT; 

1. HenpepbiBHbill, npH KOTopoM uHKJibl ycxopeHHSI cneayiOT apyr 3& apyroM c '18CTo

TOll MOayJISIUHH, 8KJIIO'IeHHe H OTKJliO'IeHH6 B,'l, reaep8TOp8 npoHCXOaHT e K8»<aOM nepaoae 

MoayJISIUHH, 

2. Oaaop830Bbilt, npa KOTOpOM uHKJibl ycxopeHBSI cneayiOT c '!8CTOToll 38nycK8IOWHX 

HMIIYJibCOB, VfMnynbC HS BKni0'19HHe B,'l, reaep8TOp8 ¢lopMHpyeTCSI 83 BRyTpeHHero HJIH 

eaewaero 38nycJt8IOWero HMnynbC8, npaxoaSiwero a 'cny'18ltHblll' MOMeHT epeMeaa, a BKni0-

'18eT reaep8TOp B nepBbllt UHKJI ycxopeHHSI, cneayiOWHlt 38 STHM • CJIY'18l1Hb1M' MOMeBTOM, 

OTKJIIO'IaiOwae HMnynbC&I, K8K a e aenpepbiBHOM pe»<HMe, HayT Ka»<ablll uHxn ycKopeHHSI, 

3. Oaaopa3oeblll c TOpMo»<eaHeM, T8Koll pe»<HM p860Tbl oKa3&JICSI aeo6xoaHM npa 

npoeeaeaHR sxcnepaMeHTOB c SMYJibCROHHoll K&Mepol!, noMeweaaoll a 3830p RMnynbCaoll 

KBTyWKR, none B 3830pe KBTyWKR npa K8»<aoM npoxo»<aeHRR '18CTRU aon»<KO 6b1Tb Ollpe-
1 

aeneHHOll B9JIH'IRHbl, K8TyWK8 DHT86TCSI TOKOM p83pS1aa KOaaeHC8TOpHOll 6&T8p6H 0 KOTo-

pblll TB'IeT qep63 RrHHTpOabl, 

nocne noaroTOBKH ecell ycTaaoexa x p86oTe a8eT~ aMnynbC 38nycx8 H8 arHRTpOHbl 

H H8 yCKOpHTBnb, EcnH He 3&rOpRTCSI XOTSI 6bl oaRH RrHRTpoH, none B 3830p6 HMnynbC

HOll K8Tywxa ae CMo»<eT aocTH'Ib Tpe6yeMol! eenH'IHHbl, nosToMy aeo6xoaaMo npexpaTHTb 

ycxopeaae '18CTRu p8HbWe, '!eM oaa nonaayT B SMynbcaoaayiO xaMepy. B aToM cnyq8e c 

aKcnepRM9BT8nbHOlt yCTaHOBKH H8 ynp8BJISIIOWYIO CHCT6My llOCTYil89T TOpM03HWHll HMllYJ1bC, 

npa pa6oTe B aTOM p6»<HM6 BKJIIO'I6BH9 ycKOpHTeJISI llpOHCXOaHT T8K )1(6, lt8K H B 

o6bi'IHOM oaaopa30BOM pe*HMe. H8 OTKniOqeaae >Ke c aitcnepaMeBT&nbHOll ycT8HOBJtB no

aaeTCSI TOpM0311WBll HMIIYJibC B 'cny'lli\AHbll' MOMeBT BpeM6BH, 3TOT IIMilynbC aOn)K&H O'f"+ 

JtniO'IBTb B,q, reaepaTOp B TOM )1(9 UHKne YCKOpeHHSI B B 'tQ.T MOMeHT, KOra8 H8 BbiXOae 

yCKOpBTBJISI ewe HeT '18CTBUo 

HopM8nbHblll oaaop830Bblll uuxn ycxopeHBSI Mo>KeT npOH30liTB TOJ1bKO B TOM cny'l8e, 
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ecnH B cneayiOWeM 38 BHeWBHM BKniO'I8lOWRM HMDYJibCOM nepaoae MO 

noa8H TOpM0311WRII RMDyJibC, Tora8 OTKJl!O'IBHHe npOH30IIaeT, K8K B 

p830BOM pe>KRMe, 

np8KTH'I6CKH CXBMS BblllOnHeH8 T8KHM o6p830M, 'ITO K8>Kablll ll 

ynp8BJieHHSI DOCTynaeT HMIIYJibC, HMHTHpylOWHll TOpM03SILUHll, H TOJibKO 

weM nocne 38nycxaiOwero aMnynbc8,noa8eTcH ana ae noa8eTcSI /a 38 

'IHCJI8 38ropeBWHXCII HrBHTpOHOB/ HaCTOSIWRfl TOpM03SIWHil HMDynbC,VfM 

nyfibCbl noaaiOTCSI anSI TOro, 'IT06b! npeaoxpaHHTb DpOBOaHMblll 8KCD9pf 

'laCTBD B CJIY'Iae nO>KHOrO BKJllO'IBHHSI YCKOpHTBnSI, T,K,, 6naroaapS1 llOJ 

cos, ycxopeaae npeKpaTHTCH Ha npoMe>KyTO'IHOM paaayce, 

4, 'HaKODHT9JibHblll pe>KHM 003BOnSieT ocywecTBJISITb 'pa3nH'IHb19 B~ 

H H8KODn9HHII '18CTHU H8 llpOMB>KyTO'IHOM paaHyce C llOCJieaylOWHM ao 

npeaenbHoro paaayca ycxopeRHSI, Taxoll pe>KHM pa60T bl npeacTaBI!sreT 

B3y'I9HHSI pa60Tbl yCKOpHT9JISI, T&K H anSI npoaeaeRHSI pSiaa SKCnepifMrl 

aeTBKTOp8MH, HM9lOWHMH 6onbwoe 'MepTeoe• apeMSI, anSI nonyqeHHSI M8I 

'ISCTBU B OaHOM cryCTKe, 

OasaM H3 sapaaHTOB aaxonaTenbHOro pe>KaMa SIBJISI9TCSI nep 

DHTBJlbRblll pe>KHM, DpH KOTOpOM BKJIIO'I8!0WB9 HMIIYJibCbl R8 M8HHDYJISI1 

'18CTOTOII MOaynHURH, 8 OTKnl0'1810WH9 aayT C. '18CTOTOlt B 2,4 HJIH 8 p 

&TOM '18CTHUbl aOBOaSITCSI ao npeaeJlbROrO paaayca COOTBeTCTBBHHO < 

HJIB 8 pa3 M9HbW9ll '18CTOTbl MoaynSIUHH, B OCT811bHb19 UBKIIbi DpOHCX< 

'18CTHU Ha npoMe>KyTO'IHOM paaayce, 

.QpyrHM aapaaHTOM Mo>KeT 6b1Tb oaaopa30Eblll aaxonaTenbHblll p• 

llpOHCXOaHT MHOrOKpaTHblll 38XBBT H ycxopeaae 'IBCTHU ao npoMe>KyTO 

TOJlbKO a nocneaaeM uaxne - aoseaeBHe ax ao npeaenbRoro paaayc~ 

) 

Bnox-cxeMa H npaauan pa60Tbl .cacTeMbl ynpa&neaall 

Bnox-cxeMa caCTeMbl ynpaaneHHII a caaxpoaaaauHH caaxpouaxno• 

i!B pHC. 1, Bp9M6HBBSI aBarpBMMa HMDYJibCOB pB311H.'1HbiX 61IOKOB- Ha 

VfMnynbCbi CHHXpoHB3BUBB /HMO, ¢.a./, 8blpa6aTbiBBeMble ¢oT001 

/(lnOK 1/
1 

RM910T n-o6pa3HYIO ¢opMy, H nepeaaall' ¢lpOHT HX aecKOIIJ 

M9HT aOCTB>KeHHSI 8,'1, reaepaTOpOM BepXHell 'I&CTOTbl /8 .;.' 5% nepBC 

3TH &MnynbCbi noaaiOTCSI aa aaa 6noxa: 6nox ¢opMapoB8HHSI ynpaBJISIJ 

anSI MBHHIIYIISITOpa /6nOK 2/ H 6nox CHHXpORMllynbCOB anSI qJH3H'19CKH: 

/6noK 5/, 
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aaHll, npea'bSIBn!leMblX 3KCnepHMeHTanbHblMH ycTaHOBKaMH a onp&.llll"' 

KopaTen!l, ObinO oTaaHo npeano'IT&HHe BTopoMy cnoco6y caHxpoHa-

T ocymecTBHTb H&OOXOaHMY!O TO'IHOCTb npaBSISKa npa 60nee npoc

OHHOll CXeMe, 'ITO O'!eHb Ba>KHO npa KpyrnocyTO'IHOll pa60T9 yCKOpa-

all H CHHXpOHasauHa nocTpoeHa TS.KaM 00p830M, 'ITO aMe9TCSI Bos

lOOblM pe>KaMOM ycKopeHaSI - KaK BHyTpeHHaMa aMnynbCaMa, 

ll CHCT9MOll ynpaaneHHSI, TaK a BH9UlHHMH, nocTynaiOUlaMa OT SKcne

K, 0Ha no3Bon!leT ocymecTamiTb cneayiO!Uae pe>KaMbl pa6oT: 

npH KOTOpOM uaKnbl YCKOpeHaSI cne.lly!OT .llpyr sa .llpyrOM C qaCTo

eHae H OTKniO'I9Hae B, '1, reHepaTOpa npOaCXO)laT B K8>K.ll0M nepao.ll& 

npH KOTOpOM URKnbl yCKOpeHaSI Cne.llyiOT C '18CTOT0ll sanycKaiOUlaX 

a BKniO'IeHae B,'l, reHepaTopa ¢0pMHpyeTCSI a3 BHyTp9HHero ana 

ro HMnynbCa, npHXO.llSIUl9rO B 'cnyqaltHb!A' MOM&HT speMeHa, a BKmO

,Bblll UaKn ycKopeHaSI, cne.llyiOUlalt sa 9TaM 'cnyqaltHb!M' MOM9HTOM, 

bl, KaK a B Henpepb!BHOM pe>KaMe, a)lyT Ka>K.llblit naKn yCKOpeHaSI, 

c TOpMo>KeHaeM, TaKolt pe>KaM pa6oTbi oKasancSI Heo6xo.llaM npa 

HTOB C 3MynbcaoHHoll K8MepoA, noM9Ul8HHOit B S8SOp aMnynbCHOit 

ope KaTymKH npa Ka>K.llOM npoxO>K.lleHaa qacTau .llOn>KIIO 6b!Tb onpe-
1 

KaTyWKa naTaeTCSI TOKOM paspSI.lla KOH.lleHCaTOpHOA 6aTapea, KOTO-

TpOHbl, 

Ita BCelt ycTaHOBKa K pa60Te .lla9TCSI aMnynbC sanycK8 H8 arH'!TP04bl 

He 3aropHTCSI XOTSI Obi O.llaH arHaTpOH, none B sasope aMnynbC

eT aocTa'lb Tpe6yeMoA aenaqaHbl, noSTOMy He06XO.llRMO npeKp8TaTb 

bwe, '19M OHH noua.llyT a sMynbcaoHHyiO KaMepy, B STOM cnyqae c 

CT8HOBKa Ha ynpaBnSIIOWY!O CBCT&My DOCTynaeT TOpMOSSilllBit aMnynbC, 

TOM p&>KHMe BKniO'IeHHe yCKOpHTenSI DpOaCXO.llHT T8K >Ke, KBK B B 

M pe>KaMe, Ha OTKniO'I&Hae >Ke c axcnepaMeaTanbHolt ycTaaoaxa no

aMnynbC B 'cnyqaltHb!A' MOM9HT Bp9M9Ra, 3TOT BMnynbC )lOn>K&H oor

op B TOM >K9 UHKne yCKOpeRaSI R B 'I:QT MOM9HT, KOr)la H8 BbiXO.ll& 

qacTRU, 

H0p830Bblil UHKn YCKOpeHBSI MO>K9T npORSOitTa TOnbKO B TOM cnyqae, 

4 
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&CUB B cne)ly!Olll9M 38 BH9WRRM BKlll0'18!0lllHM RMnynbCOM nepRO.lle MOaynSIURR He 6yaeT 

no)laH TopMOS!Imall HMnynbc, Toraa OTKmo'leaae npoasollaeT, KaK a o6&t'IHoM oaHo-

p830BOM pe>KaMe, 

npa&Ta'I&CKa CX9M8 BblllOnH9H8 TaKaM o6pa30M, 'ITO Ita>Kablfi UaKn R8 CX&My 

ynpaan&HHSI nocTynaeT BMnynbC, aMHTapy!OlllHll TOpMOSSilllHA, H TOllbKO B URKne, CU9.llyiO

lll9M DOC,Tl9 SanyCKaiOUl&rO HMnynbca,nO.llaeTCSI HUH He nO)l8eTCSI fa 38BHCRMOCTa OT 

'IHCna SaropeBWHXCSI HrRHTpOHOBf H8CTOSilllHII TOpMOSSilllHll RMnynbc,J-1MaTapy10lllH9 aM

nyitbCbl noa&IOTCSI anSI Toro, 'ITOObi npenoxpaaaTb npOBO.llaMblll SKCDepaMeHT OT ¢oHa 

'18CTaU B cnyqae nO>KHOrO BltlliO'IeHHSI yCKOpaTen!l, T,K,, 6naroaap!l nona'le STHX HMUynb .. 

COB, YCKOpeHHe npeKpaTHTCSI Ha DpOMe>KyTO'IHOM panayce. 

4, 'HaxonHT6UbHbllt pe>KHM nOSBOUSI9T ocymecTBUSITb 'paSnH'IHbi& BapaaHTbl S8XB8T8 

H H8KOnneHHSI '18CTHU Ha DpOM&lKyTO'IHOM p8.llHyC9 C nocne.lly!OlllHM noaeneHaeM HX no 

npe.llenbHoro panayca ycKopeHHSI. TaKoll pe>KRM pa60Tbl npencTaBn!leT HHTepec KaK .lln!l 

RSY'19HRSI pa60Tbl YCKOpRT9USI, T8K R nn!l UpOB9.ll9HHSI p11aa 8KCnepHM9HTOB, HanpaMep, C 

.ll9TeKTOpaMH, HM910lllHMH OOllbW09 'MepTBoe• BpeMSI, llllSI nony'I9HHSI MaKCHManbHOrO 'IHCna 

<JaCTHU B O.llHOM crycTKe, 

OaHHM H3 aapuaHTOB HaKonaTenbHoro pe>KRMa !IBn!leTCSI nepaonR'19CKHII HaKo

nHTenbHblli pe>KHM, npH KOTOpOM BKll10'18!0lllH9 HMUYllbCbl Ha MaHHnyn!ITOp nOCTynaiOT C 

'18CTOTOii MOayn!IURH, a OTKniO'I8lOlllR8 HayT C 'laCTOToll B 2,4 HUH 8 pas M9HbWe. npa 

9TOM '18CTHllbl llOBOJlSITCI!l .llO npe.ll9/lbHOrO panayca COOTB&TCTBeHHO C '18CTOTOI! B 2,4 

HUB 8 pa3 MeHbwel! '18CT'bTb1 MonynSIURB, B OCT811bHble UDKnbl npODCXO.llDT H8KOnneHDe 

'18CTDU Ha npoMe>KyTO'IHOM paauyce. 

JlpyrDM aapaaHTOM MO>KeT 6&ITb oaHopa30Bblll HaKonDTenbHblll pe>KRM, npu KOTopoM 

IIpOHCXO.llDT MHOrOKpaTHblit S8XB8T H ycKOp9HHe '18CTRU .llO IIpOMe>KyTO'IHOrO panuyca D 

TOnbKO B UOCU9.llH9M UHKne - .llOB9)leHH8 DX .llO DpenenbHOrO pa.llDyC8 YCKOpeHHSI, 

j, 

Sno~t-cxeMa a npaauun pa60Tbl ,CHcTeMbl ynpaE>neaHSI 

Snox-cxeMa CHCT&Mbl ynpaaneHDSI u caaxpoHu3auuu CHHXpouDKnOTpoaa D3o6pa>KeHa 

a a pRe. 1. BpeM&HH811 .llll8rpaMMil aMDYllbCOB p83nR,'IabiX 6nOKOB- Ha pHC, 2, 

J-1MnynbCbl CDHXpoHB3811DII fuMII, ¢.a./, Bblp868Tb!B88Mbl8 ¢oTOODTH'IeCKOII CHCTeMoll 

/15nOK 1/
1 

RM&IOT n-o6p83HYIO ¢opMy, D nepenaDII' ¢poHT DX H8CKOnbKO onepe>KaeT MO

M&HT .llOCTBlK&HHSI B,'l, reaepaTOpOM BepXHelt '18CT0Tbl /8 f' 5% nepRO.ll8 MO.llynHUDDf. 

3TH HMIIynbCbl II0ll810TCII H8 llB8 Oll0K8: OUOit ¢opMapOB8HHII ynpaBUSIIOUlDX HMIIynbCOB 

llllSI M8HHnynHTOpa /6nOit 2/ 1!1 6nolt CBHXpODMDYllbCOB nnH qJHSD'l8CKDX YCT8HOBOK 

/6no1t 5/ ., 

~ 
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BIIOK 5 /npHHUHUHallbHal'! cxeMa - Ha pHC. 5/ COCTOHT H3 '19Tb!pex KaTOllHbiX ROB-
I 

TOpHT9119ll C napall/19/lbHbiMH BXOllaMH H 'IQTb!pbMl'l BbiXOllaMH, 'ITO R03BO/Il'I9T CHHXpOHH-

30BaTb C YCKOpHT9/IQM OllHOBpeMQHHO '19Tb!pe 9KCnepHM9HTallbHb!X cpH3H'I9CKHX yCTaHOBKH. 

BnoK 2 /npaauanaanbHBH cxeMa -aa pac. 3/ np91lCTaBnHeT co6ol! ycTpoilcTao, no3-

sonHIOwe9 ocymecTBnHTb ace p9:lK'HMbl pa6oT&r ycKopaTenH a ynpaBIIHIOwee MaaanynHTo

poM DO pa311H'IHOll BpeMeHHOll UpOrpaMMe ll/1!1 Ka:lKJ.lO!"O p9>KHM8, 

HanpaMep, npa pa6oTe ycKopaTenH B aenp9pb!BHOM pe>KaMe caaxpoaMnynbCbl, cooT

aeTCTBYIOwae R9peaaeuy cjlpoHTy aM n. <P.a. 1pa3BOJ.ll'ITC!I aa 1l aa KaHana. B OllHOM &3 

HHX ~10pMapyiOTCH BKIIIO'I810UlH9 HMRYIIbCbl, ltOTOpble 6e3 Bp9MQRHOll 3aaep:lKXH DOCTyna

IOT Ha BblXOllHYIO IIBMRy rY-50 / n
24

1 H 3aTeM 'lepe3 TpaHCcPOpMaTOp - 88 MaHanynRTOp, 

B llPYI"OM xaHa/19 cpOpMHpyiOTCR OTit/IIO'IaiOUlH9 HMRy/lbCbl, ltOTOpb19 npa ROMOUlH cjlaH-

TaCTpOHa 111
26

.n
26

1 3all9p:lKHB8IOTCH npaMepao aa 5 MC91t a nonaaaiOT aa BTOPYIO Bbl"' 

XOllHYIO nauny ,r:Y-50 1n301, a 3aTeM - Ha MaHHDYIIl'ITOp, Bo BC9X p9:lKBMaX YCXOp9HH!I 

KaHan cpOpMapoBaRHR OTit/IIO'Ia!OUlHX HMDYIIbCOB pa6oTa9T OllHHaltOBO. 

P83/IH'IH9 COCTOHT B cPOPMHpOBaHHH BKIIJO'Ia!OwHX HMDYIIbCOB, a TaK>K9 TOpM03!1UlHX 

HIIH HaB:ODHT9/IbHbiX. Tax, npH pa60T9 B OllHOp830BOM p&:lKHMe CHHXpOHMRYIIbC Rp9>KJ.l9 

'19M DOUIICTb B KaHan cpOpMHpOB8HHR BKniO'l810UlHX HMRYIIbCOB llOo>K&H npOllTH '19p93 CX9-

My COBD8-ll9HHA 88 D&Mne 6)1<7 / n
14

1, ltOTOp8!1 nponyCTHT 91"0 TOobKO B TOM Cny'lae, 9C

na llO 91"0 npHXOll8 H8 C9TB:y /18MDbl RpHw9lt 0-o6p&3Hbll! UOUO:lKHT91lbHblll HMnyobC, ne

pellHHll cPPOHT KOTOpO!"O COBD81l89T C HMDYUbCOM 38DYCK8, TaKHM o6pa30M llOCTHI"IIeT

C!I :lK9CTK8B CHRXp0HH38UH!I 311DYCK810Ul9!"0 HMDYIIbC8, npH~9J.lW91"0 B "cny'llll!Hb!A" Mo

MeHT C BKIIIO'IIIIOUlHM HMDYIIbCOM, C1191lY!OUlHM B CTpO!"O onpeaeneHHbiA MOM&RT BpeM&HH, 

Aaanora'IH&H cxeMa acnonbayeTca a ana <PopMHpoaaaall TopM03llwero aMnynbca 

/pHC, 4 H pHC, 6/ npH pa60Te B 0J.lll0p830BOM pe:lKHMe C TOpMO:lK9HHeM, TOobKO B &TOM 

CIIY'lll9 CHHXpOHMDYnbC npe:lKJ.lQ '19M UOCTyRHTb H8 CX9My COBU8J.l9HHA 88 118MD9 6)1<90 

1n10 1 38J.l9plKHB89TCR npH ltOMOUlll cpaHT8CTpOHHOA CX9Mbl tn
1
,n2t H8 3- 4 MC9K, 

~ 
CxeMa coanaa9HHil pa6oTaeT, K&K a B npea&lllYUl9M cny'lae, a nponycs:aeT 3aaep>Kaa-

Hblil CHHXpOHMDYIIbC B K8RIIII clJOpMKpOB8HHll /1/2 n
3

,n
11

t TO/IbKO DOCile npHXOJ.l8 H8 ceT

s:y 6)1<90 0-o6p83HO!"O HMRYIIbCa DO/IO>KHT911bHOll DOIIRpHOCTH, nep9J.lHHA cPPOHT KOTOpo!"O 

COBD81lii9T C TOpM03!1UlHM HMRYIIbCOM, 3TOT 3all9plKaHHbiA CHHXpOHMRyobC, npOW91lWRil 

CX9My COBOII1l9HHA, ll&/199 ROCTynaeT Ha BbiXOllHYIO naMny rY-50 / n 30/ KIIHa/18 ciJopMa

pOB8HHll OTKUIO'Ia!OUlHX HMRYIIbCOB /pac, 3/ H 3anapaeT reaepaTOp B,'l, H9CB:OIIbKO paHee 

o6&!'1HO!"O OTKII!O'l8lOW91"0 llMDYIIbCII, 0pH pa6oTe B HIIKOUHTQ/IbHOM pe.•KaMe cP0pMHpOBa

HH9 HIIKOUHT911bHOI"O HMDYIIbCa HH'l9M He OTIIH'III9TC!I OT cPOpMHpOBaHH!I TOpM03!1Ul91"0 HM

DYIIbCII, Oco6eaaocTb 3aKniO'IaeTc!l B TOM, 'ITO ana ocymecTBII9Ht~ll aaxonn9HHR aeo6xo

llRMO H9CKOIIbKO /aanpHMep, in / C/19J.lYl01UHX llpyr 38 llPYI"OM BKIIIO'I810UlHX HMRYIIbCOB 

/a H9 OllHH, KaK B OJ.lHOpa30BOM p9>KHM9/ II I n -1 I H8KOUHT9/IbHb!X HMDyllbCOB, OoaTo-

My ll/IR C03J.l8HHr 09pHOJ.lH'l9CKO!"O H8KO/IHT911bHOI"O pen<HM8 HCDOIIb3Y!OTC!I U9p9C'l9TH8!1 
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cx9Ma a cx9Ma aRTacoanaa9HHA an!l nony'l9HRH aaxonHT9JibH&IX HMIIYnb 

M9Hbwe, '19M BKnto'laiOwHX. A B oaaopa3oBoM RaKonHT911bHoM pe>KRM9 

91U9 H CX9M8 COBD81l9RRil, DpR'l9M B OTIIH'IH9 OT OllROp830BO!"O p9lKRM 

ciJpoHT DOIIOlKHT911bHO!"O 0-o6p83HOI"O HMDYIIbC8 CX9Mbl COBU81l9HHil onp 

BbiM, DpoW9.1lWHM '19p93 CX&My CHHXpOHMDYIIbCOM, 3.1l9Cb 381lRHil cPPOH 

HMDYIIbCOM C BbiXO.Ila nep&C'leTHOil CX9Mbl, T8K 'ITO '19pea CXeMy COBB&.!: 

TH ae O.llRR, 8 2,4 BilK 8 CHRXpOllMDYIIbCOB, 'ITO COOTB9TCTBy9T 2,4 ana 

HMDynbC&M H 1,3 ana 7 RaKODHT9nbHbiM, ,LlOB9.1l9HH9 '18CTan .llO Up9J.l91 

yCKOpeRH!I 6yJ.leT DORCXOJ.lHTb BO BTOpOM, '19TBepTOM ana B BOCbMOM I 

Kax npaaano, npoaeJ.l9HHe sxcn9paMe&Ta B o.a:aopaaOBoM p9>KHMe 

91"0 OT cnyqaiiHbiX n9p9XOllOB ycxopaT9nH 8 aenp9pb1BHblil p9lK,aM, Taxa 

61>!T& ocyw9cTan9aa pa3na'1Bb1Ma cnoco6aMa. Ha c~raxponaxnOTpoa9 01-1 

CSI llB8 H3 BHX: 

}, 3n9B:TpOM9XIIHB'I9CKail, DpR ltOTOpOM CHSITHe YCKOpR!OUl91"QI HAl 

" ~eTCH 'lep93 J.l9C!ITKR MHIIIIHC9XYR1l. 6 &TOM cny'l&9 npa D9p9XOJ.l9 ai~ 

>KRM np.oM9>KyTO'Iaoe pen9 cpa6aT&raaeT oT B03pocwE!ro cpeaa9ro aaaq 

Toxa 8,'1, reaepaTopa a, B cBoJO 0'19pea&, B03.c:xeilcTBYeT aa KOMMytarta 

py, OTKniO'l810UlY!O 8HOtlR09 H8Dp!llK9HH9 B.'l, !"9H9p8T0p8, 

2. 3nexTpOHHb1A, DpH KOTOpOM YCK0p!110Ul99 H8lipRlK9RH9 tlOII>KHO ( 

nepaoro BKniO'IeHaH. Heo6xoaaMocTb oaaopa3oBoro BKIIJO'Ieaaa o6ycnoa. 

qeaaeM accneayeM &rx npoueccoa a ae.c:xonycTHMoA norpewaocTbJO, aaoc 

no>KHOM BKniO'l9HllH ycKopHTenH B &KcnepaMe&Tax c <jloToaMyllbCK!IMH. Bno1 

HOI 3BUlHT&t aao6pa>Keaa aa pac. 7, speMeaaaa aaarpaMMa - aa pac. 8. 

Opa pa6oTe B OllHDp830BOM pe)I{HMQ C Blt/110'19HHOA CXQMOil 38UlHT 

npe>K,!l9 '19M DOD8CTb 88 CXeMy COBD8J.l9HHA tlO/I:lKHbl npoATH '19p93 K&C 

ll~HHll, 3TOT K8CK81l He,nponyCK89T TQ CHHXpOHMDyn&Cbl 0 KOTOpble DpH 

nocn9 oxoaqaaaH nepaoro aaKna ycKopeaaa a .c:xo npsxoaa cne.a:ytowero 

xa. 

T&K&R nocneaOB8T911bH8!1 pa60TII K8CK81l8 8HTHCOBD81l9HHA H COBI 

npe,!lOXpiiHHTb M&HHDYII!ITOp OT B03HHKHOB9HHR nO>KHblX BKnl0'18101UHX H~ 

'18Ul9 BC9!"0 DORBn!IIOTCR DpH K011968HH!IX H8Dp!l:lKQHHSI C9TH HnH ttepea 

II&MD cpopMHpOB&HH!I CHHXpOHMDYIIbCOB, HnH CX9Mbl COBD&ll9HHil, 0pHHil! 

aneKTpQHHOil 38UlHTbl H300p&>K9H8 Hll pHC, 9, 

Ha axoa cxeM&l nocTynaiOT B,'l, HMnyn&c&r, aa KOTOp&IX cjlopMHpy~ 

anll aanycKa Tparrepa, aa aTopyro nonosaay Tparrepa noaaroTC!I aauyc: 

Cbl, 0-oop83Hbl9 HMDyllbCbl TpH1"!"9p8 BM9CT9 C HMnynbC&MH CHHXpOHll3l 

p83Hbl9 CQTKH KIICK81l8 8HTHCOBD&ll9HHil, a HMRYnbCbl, DpOW91lWR9 'lepE 
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nHaJlbHaSI cXeMa - Ha pHC. 51 COCTOHT H3 'IEITblpEIX KaTOllRbiX UOB-
/ 

JlbHb!MH BXOJlaMH H 'IEITb!pbMSI Bb!XOJlaMH, 'ITO U03BOJISIEIT CHRXpOHH-

O.llHOBpeMEIHHO 'leTbrpe sxcnepaMeHTanbH&rx <Pnsaqecxax ycT8HOBKH. 

naanbaag cxeM8 -a8 pac. 31 npeaCTaanSJeT col5oll ycTpoilcTBo, nos

pe>KHMbl pa150Tbl yCKOpHTEIOII H ynp8BJIIIIOWEIEI M8HRUynSITO

EIMEIHHOli npor-paMMEI .llnSI Ka>K.llOf'O p8lKHM8, 

pa15oTe yCKOpRTEIDII B Henpepb!BHOM pa>KHMEI CHRXpOBMnynbCbl, COoT

aMy <!JpOHTY HM U, ciJ,Jl, 1p83BO.lliiTCSI Ha .ll Ba KaHana. a O.llHOM H3 

JllO'I&IO!liHEI HMUYJlbCbl, KOTOpble oe3 apeMeRHOli 38Jlep>KXR UOCTYn&-

ny rY-50 I n241 H saT eM qepes Tpaac,PopM8TOp - 88 M8HRn:ynRTOp. 

opMRpyroTCSI OTKnl0'1810WHe HMUYUbCbl, KOTOpble npR UOMOWR cPaH-

381lE1p.>KHB810TCR npaMepRO H8 5 MCeX H DOD8.ll810T R8 BTOP:YIO B~ 

0 I n
30

1, 8 38TEIM - Ha MaHRDynSITOp. ao BCEIX pelKBM8X ycxopeHRSI 

OTKDIO'IalOWHX HMDYJlbCOB pal5oTaeT OllHBaXOBO, 

HT a <!JopMHpOBaRHH BKnl0'1810WHX HMDynbCOB, a T&JtlKe TOpM03SIWHX 

Tax, npH pa150TEI B OllHOp830BOM pelKRMe CHBXpORMDYJlbC npE1lK1l8 

c\lOpMHpOBaHHSI BKmO'IalOWRX HMDynbCOB 1lOnlKEIH DpOIITR 'lepe3 CXe

&Mne 6.iK7 I n
14

1, xoTopaa nponyCTRT er-o TonbKO a TOM cny'lae, ec

Ha ceTKy naMUbl npRwen n-o6pa3Hbli! nonOlKRTellbHblll' HMnynbC, ne

oro coanallaeT c RMnynbcOM sanycxa. TaxaM ol5pasoM 1lOCTHraeT

nsauaR sanycxarowero RMnynbCa, npawellwero a •cny'lai!Hblll" Mo-

RMnynbCOM, cne.lly!OWHM B CTporo onpeaeneHRbli! MOMEIRT BpeMeHR, 

eMa HCU0Jlb3YEITCSI H 1lnll ciJopMRpOBaRRII TOpM0311WEif'O HMnyJlbC8 

paooTe B O.llBOp830BOM pelKHMe C TOpMO>KEIHReM, TOnbKO B STOM 

npe>K.lle 'ISM nocTynHTb aa cxeMy coanalleRali aa naMne 6>K9n 

'TCII npa IIOMO!llll cjlaHTaCTpOHHOII CXEIMbl 1n
1 
,n21 R8 3 - 4 MCEIK. 

a6oTaeT, xax H a npe.ll&l.llYWEIM cny'lae, H nponycxaeT sa.llep>Ka~-
xaaan c\lOpMHpOB8HHSI 1112 n3 ,n

11
1 TOJlbKO DOCJl8 UpHXO.ll& H8 CeT

ro HMnynbC8 UOJlO>KHTEIJlbHOII UOJlllpHOCTH, nepe.llHRII cPPOBT KOTOporo 

IIMUYJlbCOM. 3TOT 3a1lep>K8HHblll CBHXpOHMDyJlbC, llpOWellWHil 

DOCTynaeT Ha BblXO.llH:YIO JlaMny rY-50 I n
30

1 KaHana ciJopMa-

IIX IIMUYJlbCOB lpHC, 31 H 3aDHpaeT reHepaTOp B,'l, HEICKOJlbKO paBee 

ero IIMUYIIbCa, npa pa6oTe B HaKOUHTeJlbHOM pe.'KRMe cPOpMHpOBa

HMnynbca HH'IEIM He OTJlH'I8EITCSI OT qoOpMHpOBaHHII TOpM03SIWerO HM-

3aK1!10'18eTCSI B TOM, 'ITO llJlll OCyWEICTBJlEIHT~SI HaXOUJlEIHHII Heo6xo-

npRMep, n CJlellylOlf.lHX .llpyr 3a llpyrOM BKJllO'IaiOWHX HMDYJlbCOB 

H0p830BOM pe>KrtMe/ H I n -1/ H8KOUHTEIJlbflblX IIMUYJlbCOB. no3To-

pHOllH'IEICKOf'O HaKOUHTen&HOf'O peA<HM8 HCUOJlb3YIOTCSI nepeC'IEITHall 

8 ... 

CXeMa R cxeMa aRTHCOBD&IleRRII JlOII UOJl:Y'IEIHRII R8KOUBTenbRbiX BMDyJlbCOB-H& 01lRH 

MeHbwe, qeM axniO'I&IOWHX. A a OllBopasoaoM H8XODBTe11bHOM pe>KnMe acnonb3yeTCSI 

ewe II CXeMa COBD&IleRRil, DpR'IeM B OTJlH'IBe OT 01lROp830BOT"O pe>KRMa, rae 381lHBil 

cPpoHT DOJlO>KRTeJlbHOrO n-ol5pa3ROf'O HMDYJlbC8 CXeMbl COBfi&lleHHII ODp8.llEIJlRJlCII nep

Bb!M, DpoW81lWRM 'lepes CXeMy CRHXpOBMU:YDbCOM, 31lEICb 3a1lRRII cPPOHT OUpEI.llEIJIReTCSI 

HMD:ynbCOM C Bb!X01l8 nepeC'IeTROII CXEIMbl, T8X 'ITO qape3 CXeMy COBDa.llEIHHII MOlKEIT Dpoli

TR Be 01lRB, a 2,4 RJIR 8 CHRXpOHMnyJibCOB, 'ITO COOTBeTCTByeT 2,4 RJlB 8 Bltnl0'1810WRM 

HMDYJlbCaM R 1,3 HJIB 7 R8KOURTeJlbRbiM, )JOBelle&ae '18CTIIIl 1l0 npeJlEIJlbBOrO p81lRYCA 

:yCXOpeHRSI 6y1leT DORCX01lHTb BO BTOpOM, 'IEITBepTOM IIJlH B BOCbMOM llRKJl8X yCXOpEIRHR, 

Kax npaaano, npoBelle&ne sxcnepaMe&Ta a OllHOpasoaoM pe>KIIMe Tpe6:yeT saw&Tbl 

ero oT cny'lallab!X nepeX01lOB ycxopaTenSI a aenpep~:o~aa~:o~A pe>KRM. TaxaSI sawaTa MO>KeT 

15WTb ocywecTaneaa pasnB'IRbiMR cnocol5aMH. Ha canxponRKnOTpoae OvUIH ncnonbsyiOT-

CSI 1lB8 R3 BBX: 

1. 3nexTpOMEIX8BR'IEICKRII, DpH KOTOpOM CHRTRe YCKOpSI!OWero HaDpSI>KeBRSI 1lODyc

~eTCR 'lepe3 1lEICSITKII MBJlJlHCeKyBA. B STOM Cny'!ae npB nepeX01lEI B Henpepb!BRbll pe

lKHM Dp.OMe>KyTO'IBOEI pane cpat5&Tb!B8EIT OT B03p0CWE!f'O CpE11lBero 3Ba'IEIRHR K8T01lROT"O 

TOK8 B.'l. reaep&TOp8 R 1 B CBOID O'lepe1lb 1 B031lEIIICTByeT Ha KOMMYT81lKOHRylO annapaTy

py, OTKJll0'18lOWYIO aH01lHOe Banpli>KEIBHe B.'l. reHepaTopa. 

2. 3naKTpOHKblll, DpH KOTOpOM YCKOpR!Olf.lee BaDpR>KeBHEI 1lOJ1lKBO 15WTb CBRTO DOCJIEI 

nepaoro BKnro'leHHll. Heo6X01lHMOCTb OllHOpasoaoro axniO'IeRHR ot5ycnoaneaa ManbiM ce

qesneM nccnellyeM&lX npol\,eccoa a HellonycTRMoll norpewHoCTblO, BBOCHMOI! ,PosoM UPH 

no:lKHOM axmo'leHHH ycKopuTena a 3KcnepHMeHTax c tjJoTOSMynbCHliMH. Bnox-cxeMa aneKTpoH

HoA 3BWHTbl H306pa>KeHa Ha pHC, 7, BpeMEIHHBll 1lHBrpaMMB - Ha pHC, 8, 

npH pat5oTe B 01lHOpB30BOM pe>KHMe C BltJIIO'IeHHOII CXEIMOI! 38WRTbl CRHXpOHMUyJlbCbl 

DpEI>Klle 'IEIM UOUaCTb H8 CXeMy COBDallEIHRII LlOJI>KHbl npoiiTH 'lepe3 KBCKB1l aHTHCOBna

lleHRII. 3ToT KBCKall He nponycKaeT Te CRBXpOHMUyilb\bl1 KOTOpble UpR1lYT Ha ero CEITKY 

nocne oxoa'laHHll nepaoro nRKna ycKopeHHll H 1lO npaxoaa cne1ly1Dwero RMnynbca sanyc-

Ka. 

TaxaR nocne1lOB8TEIIIbH&ll paoOTa KaCK&lla BHTBCOBR&IleHKII H COBDa1l9HHI! llOII>KHa 

npellOXpaBRTb MaHHRYJiliTOp OT B03HHKHOBEIHH51 JlOlKRbiX BKJllO'IalOWHX IIMUYJlbCOB, KOTOpble 

qawe acero noi!BJIIIIOTCII npa xone6aHHRX Hanpii>KaHRll ceTR Hnll nepell B&rxoaoM as GTPOII 

naMn cj:lOpMHpOBaHHll CHHXpOBMUYJlbCOB, KIIH CXEIMbl COBDa.llEIBHII, npHHUHIIRaiibHall CXeMa 

sneKTpc;>HHOII 3aWHTbl H30opa>Keaa Ha pRe. 9. 

Ha axoa cxeM&l nocT:ynaroT B.'l. HMnynbcbl, H3 KOTOp&rx <!JopMapyiOTCII HMnynbCbl 

JlJlll sanycxa TpRrrepa, Ha BTopy!O IIOJlOBHHY TpHrrepa fiOLlaiOTCII 3an:yCK8!0WREI HMUynb

Cbl, n-o5pa3Hble HMUYJlbCbi TpRrrepa BMEICTEI C HMIIYJlbCBMH CRHXpOHH3BilHH HllYT Ba 

p83HblEI CEITK' KaCKaaa aHTHCOBIIallEIHHll, a HMUyJlbCbl, 1IpOW91lWH9 '1epe3 KBC Kall 8BTR-

~I 
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COBU8Jl8HHll, HJl,YT H8 cxeMy COBU8Jl8HHll. nocne CX8Mbl C0Bil8l18HRll ¢lopMRpOB81JH8 BltnJ0-

'1810lllRX RMDYilbCOIII npaHCXOJlRT OUHC8HHbiM Bbllll8 CllOCOt50M. 

nnsr CRHXpoHR3811IIB ycTpOJICTIII8 MarHBTHOll p8CTIIlKXII cryCTK8 YCKOf!8BHbiX '18CTHil 

t5blll8 C03Jl8H8 CX9M8 ynp8Bil9HHll, XOTOp8ll npOH3BOJlHT IIOJllKRr8HH9 THp8TpOHOB no 

EpyrOBOll II8p&CT8HOllK8 C '18CTOTOII 1B TpR RIIR W8CTb p83 M8HbW9ll '18CTOTbl MOJlYilliiiHH. 

a a 1t n .» 11 e a a e 

Pa!SoTaJO.dasr <;KCT9M8 y1Ip8BII8BHJI H CaBXpOHR88QHB o6ecn&'IRB88T CBHXpOHR38QBIO 

c pat50TOA YCitOpHT&nll p831lH'IHbiX K8M8p .fBBnbCO,If8, IIY3b1pb&OBbiX B T.II./, II03BOilJI8T 

C03Jl81118Tb p83llR'IIIbl8 p8lKBMbl pa60Tbl YCXOpBT8Dll, /oJlBOp830BbiA, H81Ip8pliiBHDIA R T.D./, 

yJip&Bn!leT CII81lR81lbBI>!MD ycTpoliCTB8MB ICRCT&Mall p8CTRlKKR IIY'IIt8, RMIIYllbCHbiM II&Ta-

HH8M JlYrB R T.II./, Jl89T B03MOlKHOCTb BKIIIO'I8Tb R OTKIIIO'I8Tb yCitOpRT8llb RMIIYilbC8MR 

oT 8KcnepaNeHT81IbRbiX ycTaaoeox. Oaa Bltlli0'188T B ·ce6a JlB,a B38HM0.38M&&aeMbiX ltOM

Dn&ltT& aDnapaTypbll 'ITO ot5ecne'IHBaeT t5ecDepe6oll&yiO pat5oTy ycxopaTena B n106oM 

pe>KaNe a Te'!eaae 150 'lacoe B H&Jl&n!O. BnaroJl&pll 100% peaepeapoeaaa10, DpocToR yc· 

ltOpHT8nll aa-aa H81IOll8Jl0K CRCT8MI>I ynpaeneHHII COCT8BIIliiOT H83H8'1HT8llbRYIO -iaCTb pa

t5o'lero Bp8M8HH, ae 1Ip9BbiW810lllYIO 0,1%. 

B Jl8llbHellweM CX8Mbl yapaBn&HHII, ao-BRJlRMOMy, Cll8JlY8T DepeBeCTR H8 Tp8R3RC-

TOpbl. nepeBOJl cxeM yDpaeneHHR R8 IIO/lyDpOBoJlRRKB JlOII>K&R IIOBbiCBTb R8Jl8lKHOOTb 

RX pa6oTbl. >KenaTenbHO T81t>K8, 'IT06bl OTKIIIO'I810lllBll BMIIYllbC DOllY'I81ICII BCII8Jl 38 

BKill0'1810lllRM C 38Jl8plKitOA, OOCT8BllBIOlll8A OIIp8Jl8n8HHbiA apoueHT aepBOJl8 MOJlYIIRIIRH, 

a 88 C IIOCTO!IHHOII 38Jl8plKXOA, lt8K 8TO CJl8ll8RO B Jl8HHOM D8pH8RT8, T81t lt8K IIpB 

R3M8118HHII ot5opOTOB B8paaTopa ceA'18C IIpHXOJlHTCB perynRpOB8Tb Bpy'IHYIO Bp8MII aa-

Jl8p>KKH. 

B aaKnJO'Ieaae aaTopbl c'IHT&IOT ceoaM DpHIITHbiM JlOnroM Bblpa3HTb 6n8rOJl&PHOCTb 

B.M. HB8HOBy a IO.B. MaKCHMOBY 38 y'lacTae B H3ro1feneana H aacTpoAJte acex cxeM 

ynpaBll9HHII H CHHXpOHH38UHR. 

RaTep8Typ8 

1. n.B. E<PpeMOil, M .r. MemepHKOB, A.Jl. N\aau H llP· WeCTHMeTpoBblll CHHXpoanxno
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cxeMy cosna,aeHHll. nocne cxeMbl cosna.aeHHll !j:>opMHposaijHe Blt11JO

poacxo.aHT onacaHHbiM BbiWe cnoco6oM. 

aUHH ycTpOJICTB8 Mlli"HBTHOJI paCTRmKB CryCTK8 yCKO~aHHbiX qacTBU 

a ynpasneHRR, KOTOpllR UpOH3BO,aBT UO,alKR1"8HB9 TRp8TpOH011 UO 

BKe C qacTOToli,B TpR R11R W9CTb p83 M11Hb,W9ll qaCTOTbl MO,ayn!IURB. 

3axnJOqeaae 

HCT9M8 ynpaBn9BRR B CBBXpOHRa~BB o6ecneqBB89T CBHXpOBR38UBIO 

enD pa3nRqHbiX KaMep /Bsn&CO,R8, IIY3b1pbKOBbiX B T,JI,/, 1103BOnRaT 

ble pe>KBMbl pa6oTbl ycxopsTens /o.asopa3oBblll, aenpepwBHblll s T,n,/, 

bHbiMD ycTpoliCTB8MR /cscTaMOll p8CTBlKKR UY'IK8, RMUY11bCHbiM IIRTa

,aaeT B03MOmHOCTb BK1110'18Tb B OTK1110q8Tb yCKOpRT911b RMily11bC8MB 

biX ycTaaosox. Osa BKnJOqaeT B ce6s .as.a B38HM0.38MessteMbiX ROM

• qTo o6ecuequsaeT 6ecnepe6ollsyJO pa6oTy ycxopnTens B nJ06oM 

150 qacos B ae.aenJO. Bnaro.aaps 100% pe3epBRpOB8HRJO, npocTon yc· 

0118.!10K CHCT9Mbl ynpaB119HHll COCT8B11BIOT H93H8qHT911bHYIO -iaCTb pa-

Up9Bb1W810111YIO 0,1%. 

M cxeM&I ynpasneHRR, no-BR.ORMOMy, cne,ayeT aepeaeCTs Ra Tp8R3Rc-
/ 

M ynpaBneHHSI Hll nonynpOBO.!lRRXB ,!l011>K9R DOBbiCBTb 'H8.!19lKROCTb 

11bHO T8KlKe, 'IT06bl OTKnJOqaJOlliBA HMIIY11bC nonyqancll BClta,a 38 

,aeplKKOll, cocTasnSIJOlllall oape.aeneHRbiA npoueRT aepno.aa Mo.aynHuRs, 

38.!19plKKOll, K8K STO c,aenaRO B .!18HHOM B8pR8BTa, T8K K81t llpR 

B8pHaTopa cellqac npHXO,!lRTCB perynBpOB8Tb Bpy.qftyiO BpaMll 38-

8BTOpbl C'lliT810T CBOHM llpHRTHbiM ,aonrOM Bblp83HTb 6naro,aapROCTb 

.B. MaKCIIMOBY 38 yqacTR9 B H3l"OTOB119HHR H H8CTpOJIKa BCQX 'XaM 

0Hii38UIIH. 
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