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Bbiaon ycKopeaabrx 'laCTHil aa caaxpo<jlaaOTpoaoa no nocnensero apeMeaa npoaaaonan-
111 

CB M&TonOM , npH ltOTOpOM ny'IOK BSa'lalle aanpaBn>lnCH sa MHWeHb, rne OS TeplVI '18CTb 

3Sepraa, S nocne 3TOrO aaf5paCb!Ba1ICB B 3830p BblBOJlHOrO MarSHTa ( B nanbHellweM fSy

JlQM HMesosaTb ero ne$neJtTopoM). Hcnb!TaB OTJtnosesae a ne$neKTope sa onpeAenesablA 

yron, 'ISCTSilhl BhlBOJlSIIHCb aa ycKopaTenH no aaAassoMY aanpaaneHH~. OnsaJto cnoco6 

3af5poca 'laCTBil B ne$neJtTop C nOMO!I{b!O MHWQSB HMQeT pHil cymeCTB9SHblX senOCT8TitOB. 

Bo-nepab!X, B csny paans'illblX npB'IHH, slj>lj>exTHBHOCTb aaaaMoAellcTBHH ny'IKa c MHWeHb~ 

asa'IHTellbso Meshwe 100%, Bo-aTOphlX, paa6poc no yrnaM s saeprHHM, KOTOpbrA 'laCTHilbi 

nony'la~ nocne npOXOlKJlQHHB MHWQSH, npHBOJlHT K pa3Mb!TB~ ny'IKa npH JlBHlKQHHH B Kpae

BOM none ycxopBTenH. B peaynbTaTe, 'laCTb 'laCTHn TepaeTca npa npoxoJKnesas ne$neKTo

pa B B TpaKTB TpaSCilOpTSpOBitS ny'!Jta It S3MepST91lbSOMY naBHllbOHy, l.!T06b! CBBCTS K MS-

HHMYMY 9TH nOTepa, npaxonaTCa npsMeaaTb aayTpH ycxopaTena AOBGnbHO rpOM03AKSe 

axpoMaTH'Iecxae aosso-onTH'Iecxae CHCTeMhl, yny'lwa~mae lj>oKycHpOBKY ny'IJ<a, OnsaKo 

naJKe npH npHMQSQSKK TaKHX CHCTQM Sa 6saaTpOSe (CllJA) yAaliOCb Bb!B9CTH no 40% 

nspKynapy~mero ny'IKa
12

•
31

, a sa NIMROD'e (Aarnaa) -12%
141

• ITosTOMY B aacToamee 

BpeMB npeAnO'ITQSHB OTnaeTCB MeTO)laM BbiBOJla, npH KOTOpb!X aa6poc '18CTSil B Ae$neK

TOp ocymeCTBIIBeTCB nocpenCTBOM pe30S8SCSOJ! paCKa'IKH 6eTaTpOSHblX paAHallbSblX l<01Ie6a

HKA aa c'leT aoa6ylKJleHKa napaMeTpB'Iecxoro 
15

•
61

, npocToro
17 1 

sna aenasellsoro peao-
18,91 

aaaca TpeTbero nopHJll<a • Ilpa B036ylKJleHBH yJtaaassblx peaosaacoa npoacxonaT pea-

J<Oe B03paCT8SH8 aMilliHTYn pa)lHallbSblX K01Ie6~SHA K OJlSOBpeMBHHO rpynnHpOBX8 no lj>aaaM 

sa onpeAeneaaoM aaaMyTe. Pacnonaraa Ae$nexTop sa sToM aai!MYTe, MOJKso ocymecTBI!Tb 

s lj>ljleJ<THBSbi il aa6poc 'laCTI!Il B ero aaaop. Paa6poc no yrnaM y 'I&CTIIA, nonaawax s aaaop 

ne$neJtTopa, nony'laeTCH B 3TOM cny'lae O'leHb MallhlM, a paa6poc no gseprHHM ae npeBbl

waeT paa6poca no gaepraaM B ycxopeaaoM ny'IJte. 3To noaaonaeT npOCTbiMH TeXHH'IeCKH

MH cpeACTBaMH JlOfSBTbCH XOpowell lj>oKyCHpOBKH BblB8JlBHHOrO ny'IKa H llOBblCHTb glj>lj>eK

THBSOCTb Bb!Bona. Peaoaascsbre MeTonhl peansaoaasbr sa pHAe ycxopaTenea
16

•7 •101 
s 

na~T 3<1><!>eKTSBBOCTb BblBOJl8 01<0110 70%, 

Ha caaxpo<jlaaoTpose OHHH paapa6oTaaa peaosascaaa cacTeMa Bbraona, noaaona~maa 

BbraecTa 70-80% nspKynspy~mero ny'IKa
111 1

• Pacxa'IKa paAKallbHbiX 6eTaTpoaabrx Kone6a-

HHil llpOH3BOAH118Cb nocpenCTBOM B036ylK)leHKH napaMeTpK'IBCKOrO pe30H8HC8 V = ~ 
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B U&BTpanbHOA qaCTH p86oqeA 06naCTH CHHxpo~a30TpOHa, rna llpOHCXOAHT ycKopeHHe nyqxa, 

AnaTen&HOCTb shlsona onpenen11eTCst ycnosllstMH soa6yJKA&Illlll peaoaaaca 11 cocTasnsteT ox<>

no 100 Mxcex. Taxast nnHTen&HOCTb SISnsteTcst 6naronpHstTaoa npH nposeneaaa ~HaaqecKHX 

9KCn&pHM8HTOS C Hy3blpbKOBhlMH KaMepaMH, onaaxo, npH npHM9H9HHH aneXTpOHH<>-CqQTHOA 

annapaTypbl H M9TOnHKH HCXpOShlX XaMep Tpe6yeTCSI 3H8qHT9nbHO yaenaqHTb Bp&MSI Sb!SI>

na, B aacTomneA cTaT&e onacaa cnoco6 acnen&aoBBHHst napaM&TpHqecxoro peaoaaaca V=~ 

nnst Me!lneaaoro BbtBO!la qacTHil H~ caaxpo~aoTpoaa, 

'iT06hl pewHTb STY aanaqy, aeo6xonaMo coanaTb ycnosaa, coOTseTCTBytomHe nony

nenoMY nap&M9TpHqecxoMY pe30H8HCy, TOnbKO B HBPY*HOA nonoBHH9 pa6oqeA o6naCTH yCKo

pHT&nst, sHe ero neaTpan&aoA op6HTbt, Apyrast nonosHHB OCT8eTc st aeB03MYIII&HHOA H nparon

IIA !lnst aopMan&aoro ycxopeHHII nyqK8, B &ylKHbtA MOMeHT naxna ycKopeaast, KOrll8 Tpe6yeT

cst npOH3B9CTH Bb!BO!l, nyqox T9M HnH HHbiM CrrOC060M M&lln9HHO CM911189TCSI B p930K8HC&y10 

nonOBH&y p86oqeA 06naCTH, no Mepe CM91118HHSI qaCTHil B STY o6naCTb B03HHKa8T pe30H8HC

Hast pacxaqKa pallH8n&HbiX 6eTaTpOHHbiX Kone6aaaA H qacTH!lbt aa6pacblsatoTcst a aaaop ll&<!>-

/11/ 
neKTOpa. B OTnaque OT ynoMSIHyToA cucTeMbl 6btCTporo Bbtsona pacKa'lxa p8!1Han&Hb!X 

6&TaTpOHHhlX KOne68HHA B 9TOM cnyqae npOH3SOnHTCSI H9 38 C'leT S036y~ll9HHSI p930HaHC

HblX ycnOBHA S o6naCTH, rll& npOHCXOllKT yCKOp9HK9 ny'IK8, 8 sa C'I9T Melln&HHoro CM&IIle

HKSI qacTHil B_ o6n8CTb, r!le pe30HaHCHbl9 ycnOBHSI C03ll8Hbl 3a6narosp9M9HHO, nosTOMY 

llnHT9nbHOCTb Bb!BO!la onpe!l&nst&TCSI CKOpOCTbiO CM81118HHSI ny'IKll B pe30H8HCHyto o6naCTb, 

PaccMOTpHM Taxyto CKCTeMy He npHMepe CHHXp0~30TpOHa OIUIH. Ycnoaust, coOTseT

CTsytomHe nonynenoMy napaMeTpK'19CKOMY pe30H8HCy B HapylKHOA '18CTK pa6oqeA o6naCTH, 

MOlKHO C03llaTb nyTeM H3M8H9HRSI B 9TOA o6naCTH noKa38Tenst nonst D Ha BenH'IRHY 6n 

Ha npOTstlKeHHK nonOBHHbl r!&pHM&Tpa yCKOpHTenst no I'\31!MyTy, npa 9TOM '18CTOTa panaan&

Hb!X 6eTaTpOHHbiX xone6aHRA B B03MYIII9HHOA o6naCTH H3M8HHTCR H8 aenK'IHHy 

6v~ ~ ( 1+ __!i) , 
4v 0 lTR 

0 

r~:te V 
0 

- qgcno KOne6aHHA Ha OllHOM 06opOTe S OTCYTCTBH8 B03MYIII9HH!I, R
0

- paBHOB9C-

HbtA p8llHyC, - nnuaa rrp11MonHHeAaoro npoMeJKyTK8, B coOTseTCTBHH c aanoM B03MY-

lll&RHSI aMnnHTylla nepsoA r8pMOHHKH pasnOJK&RRSI ¢>ypbe BenH'IHHhl 6 n pasaa 

d= ~ ( 1+ ..L ). 
" lTR 0 

/ 12/ 
X8paxTep llBHJKeHHst qaCTHil npu peaoaaace (eM., aanpHMep, ) onpe~:tensteTCst senaqaaoA 

paccTpoAKH S=v-~, rne v = v
0
+6v, a wapaaoA peaoaaacaoA nonocbi:!:IPI , rna P- ~. 

4v 
npa s >>IP I pe30H8RC He ll&ACTByeT. Ecna KaKHM-nu6o cnoco6oM yMeHbWHTb paCCTpoAKy, 

TO no Mepe npa6nuJKeHHR K rpauune peaoaaacaoA nonochl aMnnuTyna 6eT8TpORRbtX p8llH8n&

RbtX KOne6aHRA H8qHH88T B03p8CT8Tb H S03RHK810T 6H&HHSI, npa ll8nbHeAweM YM8HbW9HHH 

p8CCTpoAKH S p86o'la!l TO'IK8 CMelll89TCR B&yTpb pe30H8HCHoll nonocbt ( S < I PI ) , H 
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npOHCXOAHT pe3K08 K8p8CT8RH8 aMnnaTya, 8 4Jaab1 xone68KHII rpynnupyiOTCH T8KHM o6-

p830M, 'ITO M8KCHMYM KOne68HKi! BC8X '18CTKil AOCTHr88TCH 118 83HMYT8, COOTB8TCTBYJOUl8M 

KOHily B03MYUl8HHK. 8 COOTB8TCTBHH C H3nO)I(8KHbiM, anH TOro 'IT06bl nony'IHTb HHT8HCHB

Hyl0 paCKB'IKY P8AHBnbHbiX KOne6aHHII DpH Bb!BOA8 l!eo6XOAHMO ocymeCTBHTb H8p8CTBHH8 

aenH'IHHhi !!. n B aanp8BneHHH paaeyc8, Tora8 no Mepe cMemeHHK ycKopeHKhiX '18CTHn 

B B03MYUl8KHYJO o6n8cTb aenH'IHH8 p8CCTpOIII<H 8 6yaeT yMeHbm8TbCH, 8 mHpHH8 peao-

H8HCHoi! nonocbl P 6yaeT yaenH'IHB8ThCH, . MecTo p8cnono)l(eHHH ae4>nei<TOp8 OTHOCHTenb-

HO ll8HTpBnhHOII op6HTbi, 8 T8K)I(8 B8llH'IHHbl B03MY1U8KHH f!. D H CKOpOCTb ero RapaCTa-

HHH B RanpaaneRHK paaayca AOn)I(Hbl 6hiTb Bbi6p8Hbl TBXKMK, 'IT06hi JlJlH KB)I(AOi! 'IBCTHUbl 

B MOMeHT aa6poca B ae4>nexTop yaoaneTaopAAOCb ycnoaue 8 < I P I • B aToM cny'lae 

MO)I(HO nony'IHTb 60nhlllyJO s4>4>eKTKBKOCTb Bb!BOA8, T8K K8K YAB8TCH KS68)1(8Tb pe)I(SIMB 

6HeHHi! H npK 3a6poce Dy'IKB B 3830p ae4>neKTOpa o6ecne'IHTb AOCT8TO'IHO elOnhlllOi! T8Mil 

aapacTaKHH 8MnnHTya R rpynnupoaxy xone6aaall aa 4>aae. 

Ha pac. 1 noxaaaaa cacTeMa Meaneaaoro BbiBOaa anH CHHxpo4JaaOTpOH8 Oi-UII1, IlnH 

B036y)I(A8HHH pe30HBHC8 B Hapy)I(KOi! '18CTH pa60'Iell o6n8CTH cny)I(HT 06MOTKB, COCTOH1U8H 

H3 npOBOAHKKOB , II , Ill , IV , p8cnono)l(eHKbiX aa aepxaeM R HK)I(H8M nonJOCax a 

aayx KB8apaHT8X MarKHT8 CHHXpo4>aaOTpoHa. Kpaaoll I noi<a38Ha acxoaaaH K8pTRHa pac-

npeaeneaHH noxa38TenH n B H8npaaneHHH p8AHyca R npH HHilYKilHR B aaaope ycxo-

pHT8nH 12600 raycc, COOTBeTCTBYJOIUell KOHilY UHKna ycxopeRKH, BHilHO, 'ITO npH 6onblllRX 

HHAyKUHHX B 3830pe M8rHHTB BenH'IHHa llOKB38T8llH nonH D CHnhHO B03pBCT88T 110 Ha-

npaaneHKJO x aapy)I(HOMY xpa10 non10ca, nosTOMY aeo6xoaHMoe pacnpeaeneaae nOK838Te-

nH n B Hapy)I(HOII 'IBCTH pa6o'lell o6naCTH M0)1(8T 6biTb C0311BHO TOnhKO llBYMR npOBOil-

HHK8MH H II , npoBOAHHXH JII H IV , noMemeHRbie aae aaxyyMHOII K8Mepbi, 

smnHJOTCH o6paTHbiMH, H He BnHHJOT aa pacnpeaeneaue n B pa6oqell o6nacTH, H8 pHc,l 

KpHBOII 2 ROK83BHO pacnpeaeneaue n B aanpaaneHHH paauyca npH axnJO'IeHHH B npoaoa-

HHKH H II TOKB 340 a, KOTOpOe COOTBeTCTBYeT pe30HBHCHbiM ycnOBHHM B Hapy)l(-

aoll 'IBCTH pa6o'lell o6n8CTH, Pacnpeaeneaae ao68aoqaoi! aenaqHHbi l!.n ll0KB3BHO !<pH-

BOll 3, ropH30HTBnhHb!i! p83M8p oyqxa B K0Hil8 yCKOp8HHH B CHHXpoq,a30TpOH8 0115111 Co>-

CTBBllHeT 15 CM, noaTOMY npH ROK838HHOll K8pTHH8 p8cnpeaeneHRH D (KpHBBH 2 pHc,l) 

HOpMBnhHoe YCK0p8HR8 ny'IK8 M0)1(8T () !.!Tb 068Cil8'18HO BO BHyTpeHH8i! 'IBCTH pa6oqel! 

o6naCTH aa paccTOSlliHH 10 CM OT neHTpanhaoll op6HTbi, BbiBOil ny'IK8 npoH3BOilHTCH B Mo>

M&HT, xoraa MarHHTaoe none B caaxpoq,aaoTpoae aaqaaaeT cnaaaTb nocne HHBepTapoaa

HHH, IlnH sTore ycxopeaae npeKp8m8eTCH,II cxopocTb cnaaa MarHHTHoro nonH yMeHbmaeT

ca. YcxopeHHhie 'IBCTHilbl Meaneaao CMemaJOTCH aapy~ H non8118JOT B peaoH8HCHyJO o6-

naCTb, npH p8CCMOTp8HHOll I<8pTHH8 pacnpeaen&HHH (xpaaaH 2 pac, I) ae4>nexTop 

nenecoo6pa3HO pacnOllO)I(HTb Ha paCCTOliHKH 20 CM CHapy)I(H OT ll8HTp8nhHOII Op6HTbl, 

B aTOM cny'l8e qaCTHilbi 3£ apeMH oT MOMeHTa axoaa a peaoaaacey10 o6n8CTb 

ao MOMeHTa 386poc8 B ae4>neKTOp ycneB8JOT BOIITK B pe30H8HC, D09TOMY yr-
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noeoll paa6poc y aa6poweHHbiX e necjlneJtTop 'laCTHil Man, a TeMn B.)3pacTaHH.II 

aMIIIIIITYll llOCTBraeT nocTaTO'IBOII eenB'IBBbl, To~t e Ot!MOTJte, B036yJKnaiOmeli 

peaoaaac, nonJKea nocTaran. aanaaaoll eenB'IHHhl no aa'lana Bbieona a nonneplKBBan.cSI 

nocTO.IIIIBbiM e Te'leHBe ecero epeMeBB BbiBOllll. LlnaTenbHOCTb BbiBO.na onpenenBeTCR CI<o

pOCThiO cna.na MarHBTHoro non.11. Menneuaore CMemeHHe nY'IJta aapyJKy MOlKHO ocymecTanRTb 

R .npyrRMR MeTonaMB. MoJKBo, RanpaMep, Menneuao yMeBbmaTJo 'IBCTOTY ana aMnnHTyny 

yc~topmomero BbiCOitO'IaCTOTaoro aanpsJKeaau. OnaaJto aaMeueaae c~topocTH cnana MarHHT

aoro nons HBnSieTC.II npenno'ITHTenbBbiM, B sTOM cny'lae BbiBe.neaHbili ny'IOK He 6y.neT co

aepJKaTb BbiCOKO'IBCTOTBoll apeMeHHoli cTpy&Typbi, KpoMe Toro, saepreTH'IeCKRll paa6poc 

'laCTRil B BbiB9A9BBOM ny'IKe 6y.neT CyWeCTBQHHO M9HbW9 0 'ITO .o6nerqaeT ero ~OKYCHpOBI<y. 

nocltOnhltY npH nonynenOM napaMeTpH'19CKOM pe30BBHC9 rpynnHpOBKa 'IBCTHil no ~38M 

pBllRBnhHblX 6eTaTpOHHblX I<One6aHBll npOHCXOlliiT HB CTporo onpe.neneHHOM 8311MYT9, COB

na.naiOlll9M C KOBilOM B03MYW9HHB, .necjlneKTOp nenecoo6p83HO nOMQCTHT·b B npSIMOnHHelirrOM 

npoMeJKyTKe, aaxo.nSIWeMCB a6naaa Koana B03Mymeaau. BaaaMaoe pacnonoJKeaae necjlnei<To

pa H B036ylK!l810lllHX Of5MOTOK Ha CHHXp0~30TpOHe nOKB3aHO HB puc. 2, LlnH TOrO 'IT06bl 

He npenHTCTBOBBTb HHlK9I<IlHH H HOpManhHOMY yCKOpeBBIO ny'IKa B CBHXp0~30TpOH9, ne~ 

neKTOp llOnlKeB BBO.!lHTbCSI B paf50'Iee nOrrOlK9HH9 K KOHilY IlHKna yCKOpeHHSl C fiOMOlllbiO 

nnyHJKepaoro ycTpolic Tea. 

Onacaaaau cacTeMa noaeonReT ocymecTenSITb s~~KTHBHbili BbiBO.!l ny'IKa aa cauxpo

~aOTpoaa aa · apeMH ~ 100 Me ex. Onaai<o e npaKTHKe ~H31!'1ecKoro sKcnepaMeHTa 'IBCTO 

f5biBaQT B90f5XO.!lBMO, 'IT06bi Me.nneHHhlll H 6biCTpblll BblBOll npOH3BO.!lBnCR no O.!lBOMY HB

npaaneHHIO, B 9TOM cnyqae ycKopeHHbili ny'IOK MOlKOT 6biTb acnonhaoaaa .nng pa60T c paa

naqaoli sxcnepaMeBTBnhHOll annapaTypoli, pacnonoJKeaaoli a · o.naoM H3MepHTenbHOM naeanh

oae. LlnR TOrO 'ITOf5bi 9TO 0CYlll9CTBHTb 0 MOlKHO nerKO COBMQCTHTb OllHCBHHYIO CHCTeMy 

Me.nneaaoro BhiBOA& c paaee paapa6oTaaaoli cacTeMoli 6biCTporo BbiBo.na
1111

• TaKaSI 

yHHBepcanbHBSl CHCTQMB BbiBO.!la .nOnlKHB COCTOS!Tb H3 ABYX of5MOTOK H O.!lHOro .necjlneKTOpa, 

KOTOpblll HCllOnb3yeTCSl KBK npH 6biCTpOM, TBK H llpH M9lln9HHOM BblBO.!le. 06e 06MOTKH 

AOnlKBbl OXBBTblBaTb O.!lHY H Ty lKQ nOrrOBHHY I<OnhUB yCI<OpHTenSI. 0.nHa H3 HHX cnylKHT llllH 

C03AaHHR pe30HaHCHblX ycnOBHII B Il9HTpanhHOII 'IBCTH pa6oqel! of5nacTH npH 6biCTpOM Bbi

BO.!le, .npyraR - B aapylKaoil 'IBCTH pa6oqel! o6nacTH npH Me.nneaHoM BhiBOAe. MarHHT

.necjlneKTOp ,!lOnlKeH f5b!Tb p a C110llOlKQH B HapylKHOI! 'IBCTH paf5oqel! of5naCTH yCKOpHT9llR, 

a ero MeCTononoJKeHae no aaaMyTy .nonJKHO coana.naTb c KOHilOM aoaMymeHaH. TaKaa 

CHCT9M8 ll03BOllSleT ocymeCTBllS!Tb 9~~KTHBHblil BblBO.!l ny'IJ<B H3 yCKOpHTenSI C ManblM 

9MHT8HCOM H MBllblM 9HepreTH'IQCKHM pa3f5pOCOM. npa 9TOM .!lllHTenbHOCTb BblBO.!l8 MOlKQT 

H3M9HHTbCSl B WHpOKllX npe.nenax OT 50 MKCQK .!lO 1QQ MC9K, 
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Psc. 1. Pacnono>Kesse npoaonBBioa aoa6y>KilaJOmea o6MOTXH sa nonJOCax 
MarHHT8 CRHXp<><J>aaOTpOHa; a - aepXBHI nonJOC, b - HH>KBBI nonJOC. 
YKaaaso aanpaaneBHe Toxa a npoaonBHiax. Kpsaoa 1 noiaaaaa sc
xonaas IapTBBa pacnpeneneasa n a sanpaaneass pansyca nps ss
IIYIIIHB a aaaope csaxpo~aOTposa 12600 rc. Kpsaoa 2 noiaaaso, Iai 
B3M8BH8TCH STO pacnpeneneBHe npH BKni0'18BHH B B036y>KI!aJOnryJO 06-
MOTity TOia 340 a. Kpsaaa 3 - no6aao'IB8H aenH'IBBa ~n 
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Psc. 2. CxeMa pacnono>KeHHH ycTpolcTB a xaMepe CHHXpo~aOTposa nna 
Mennessoro Bb!BOI18 ny'llt8 npOTOBOB ; I • II • m • IV - KB81l-
p8BThl CBHXp0~30TpOB8 , 1 - 06MOTK8, B036ylKI1810UI8H p830B8HC, 
2 - M8rHBT-Il8¢JieKTOp C nnyalKepHblM yCTpOICTBOMo 
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