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1. CxeMa MexaHH3Ma H3MeaeHHSI naBneami 

K Ill 6 100 OHCTpyKUHSI MexaHH3M8 H3MeHeHHSI ll8BlleHHSI B pa60'IJeM 0 'heMe -

... u • . u /2/ 
C8HTHMeTpOBOn BOllOPOllHOH ny3blpbKOBOH K8Mepbl npenycMaTpHBaeT eCTeCT-

BeHHblfi TaKT pacumpeHHSI >KHllKOCTH B KaMepe sa c~eT BHyTpeaaeii ee aaeprHH_H3 

npenBapnTenbHO c>KaToro cocTOSIHHSI ( y"lacToK AB KpHBofi pnc. 1), a npHBe­

nemm >KHllKOCTH B HCXOllHOe C>KaToe COCTOSI HHe ( Y"l8CTOK BC) OCyiiieCTBllSI-

eTCSI B npHHYllHTellbHOM nopSillKe, 

Ha pnc. 2 ycnoaao noKaaaHbi nono>KeHHSI MexaanaMa pacmnpeHHSI nnSI 

llBYX COCTOSIHHfi >KHllKOCTH B K8Mepe: 

I - c>KaToe cocTOSIHHe, 

11 pacmnpeaaoe cocTOSIHHe. 

B nono>KeHHH I ~ > p4 H >KHllKOCTb ynep>KHBaeTCSI nopmaeM p 4 B 

il0ll>K8TOM COCTOSIHHH, TaK K8K ~ = P
2 

= 0 • 

B nono>KeHHH 11 PI :: p2 ; p3 = 0 H Ha nopmeab neAcTsyeT cHna, 

·o6yCllOBlleHH8SI ll8BlleHHeM p 4 B KaMepe. 
'· 



'lJTOObi nepeBecTII MexaHII3M II3 nonmKeHIHI I B nono)KeHIIe lJ , Heooxt'­

aiiMo CKOMD9HCIIpOB8Tb II30biTO'!HOe a~BneHIIe pl -P4 = h.~, 4 1 Bbi3biB8IOUiee 

CIIny F • nnn ~TOM uenii aocTaTO'IHO noaaTb B oo~eM v3 IIMnynbC 
yaep)K, · . 

aaBneHIIn P2 >'P1 -P4 • B _MoMeHT, KoraaF4 + F2 cTaHeT 5onbwe F
1 

, npo-

- II30HaeT OTpbiB nopWHn p 1 II aaBneHIIn p II p Bbip8BHIIB8IOTCn, 3a C'leT 
. . l 2 

ecTeCTB9HHOrO paCWIIpeHIIn )KIIaKOCTII B K8Mepe H8'!IIH8eTCn aBII)KeHIIe nopw-

Hn BBepXo ;; 

nnn Toro, '!TOObi nepeBeCTII MeXaHII3M paCWIIpeHIIn II3 nono)KeHIIn l/ 

B nono)KeHIIe I • aocT8TO'IHO B oo~eM v3 noaaTb IIMnynbC aaBneHHSl Fj >P4. 

npeH8)KII n 2 II n 3 cny)K8T ann Copoca aaBneHIIn P2 II p
3 

.Me)!{Jly paOO'!IIMII UIIKnaMII , 

B DpOMe)KyTK8X 

2. ITHeBMaTII'!eCKIIe KnanaHbi 

113 paCCMOTpeHHOH BbiWe CX9Mbi paOOTbi MeXaHII3Ma II3MeHeHIIn aaBne­

HIIn cneayeT, 'ITO ann ~ro npiiBoaa HeOOXOlliiMO npiiM9HIITb DH9BM8TII'!eCKIIe 

ynpaBnneMbie KnanaHhi1 ooecne'!IIBaxoxuiie nonaqy IIMnynhCOB _naBneHIIH B . ' . 

OO~eMbi V2 II V3 B peryniipyeMbie, npoMe)KyTKII BpeM~HII, 
' . . . 

XapaKTepiiCTIIKII l-ou _ocHoBHofi paooqefi ~aabx ·KpiiBofi II3MeReHIIn naB-

neHIIn B ~IIllKOCTII 38BIICnT TOnbKO OT ll8BneHIIn BHyTpii K8Mepbl II CBOHCTB 

noaBII)KHbiX '!8CTeH M9X8HH3M8 H npaKTH'!eCKH He CBn38Hbi CO CKOpOCTbiO 

noaa'!II ra~a B oo~eM. OT CKOpOCTH H CT801WbHOCTH nona'III.raaa B oo~eM V2aa-. . 

BHCHT MoMeHT Ha'!ana· llBII)KeHIIn nopnmn, T.e. BpeMeHHan cTaonnbHOCTb KimBoH 

pacwnpeHIIn. 

ITo aTofi npH'IIIHe K nHeBMaTH'!eCKIIM KnanaHaM Dbmo npen~smneHo nBa 

OCHOBHbiX TpeooBaHHn: 

1. ITpoxonRoe ce'!eHIIe KnanaHoB non)KHO DbiTb He MeHbWe BxonHoro 

OTBepCTHn B OO~ElMbi V
3 

II V 
2 

M9X8HII3M8, 

2. KoRcTpyKunn KnanaHoB non)KHa ObiTb npocTa, Hane)KHa II cTaoiinbHa 

B paooT·e. 

4 
/' 

_,,, ..... 

,, 

Ha pnc. 3 npiiBoaiiTcn KOHCTpyKimn niieBMaTII'leCKH:ll 

KnanaHOB ann npiiBoaa MeXaHH3M8 II3M9HeHHn ll8BneHIIn B 

KaMepe. KnanaH .IICDhiTaH Ha naBneHne ao 12 aTII~ KoHCTf 

O'!eBIIaHa II3 piiC, 3, Ero Kopnyc II3rOTOBneH II3 CTanii-3
1 

H3 Hep)KaBeiOIUeH CTanii CKOnb3IIT B OpOH30BbiX BTYliK8X, 

MeMOpaHa IICDOnHeHbi H3 MacnOCTOHKOH pe3IIHbi, 

nnn ynpaBneHIIn 9TIIMII KnanaHaMII Mbi npiiMeHIInii 9, 

/3/ 
KnanaHbi 1 KOTOpbie Obinii IICnonb30B8Hbi B 20-CaHTIIMe'I 

/4/ 
nyabipbKOBou KaMepe 011fll1 • ITocKonbKY B RaweM cny· 

HIIe H9CKOnbKO BbiWe, '!eM B cny'lae 20-caHTIIMeTpOBOH KE 

yciineHbi DOllBII)KHbie aeTanii aneKTpOMarHIITHbiX KnanaHOB 

MeTpbi OOMOTOK 1 ynpaBnniOUIIIX IIX paOOTOH, 

ITpoxoaHoe ce'!eHIIe nHeBMaTII'!eCKIIX KnanaHoB KaK l 

2 
H H8 COpOCHOM K8Hanax COCT8BnHeT 20 CM , 

CooTHomeHIIe nnowaneu TapenKII II nna~parMbi nHeBlll 

Ha paBHO 2, 

B Taoniiue npiiBonHTcn pa6o'!IIe xapaKTepiiCTIIKII nHe 

aneKTpOMarHHTHbiX KnanaHOBo 

3. CxeMa ynpaBneHHR 8MK 

YnpaBneHIIe aneKTpoMarHHTHhiMII KnanaHaMH c6poca 

xuecTBnHeTCH c noMOWbiO cneuiianbRoro aneKTpOHHoro·6nol 
' •' /5/ 

nynbT CHCT9Mbi ynpaBneHIIH pa6oTOH KaMepbi , 

<llyHKUIIoHanbHyxo ynpoxueHHyxo cxeMy aToro 6noKa ( p: 

CT8BHTb B BHJle aByX HlleHTII'!HbiX KaHanoB ynpaBneHHR 8~ 

)K8THn, 

5 



B DOno•eHHe n 1 He05X~­

= ~~.4 1 Bbi3b!B810IUee 

o5'beM V 3 HMnynbC 

leT 5onbUie · F 1 1 npo­

!pasansaroTcH, 3a C'l~T 

HaeTCH nsn•eane nopUI-

HUH n3 non~•eHHH '11 

Mnynbc nasneani 1J >P4 • 

H P3 B npoMe•yTKax 

:aMa naMeHeHnH nasne-

eHHTb DHeBM8TH'ICCKlle 

nbCOB nasneanfi B 

<~eHn, 

'' 
pllBOH ll3MeHeHHH nas­

lll KaMepbi H CBOHCTB 

38Hbl CO CKOpOCTbiO 

aqwraaa ·a o5'beM V 2 aa­

H cTa5nnbHOCTb Kpnsoii' 

' ' . ' 

:lbmo , n~en'bHBn~no nsa 

MeHbUie Bxonaoro. 

·!. 

nane•aa n cTa5nnbHa 

J 
1 

Ha pnc. 3 npnsonnTcH KOHCTpyKUHH naeBMaTn'!ecKnx nsyxcTyneH'!aThlX 

KnanaHOB nnH npnsona MeX8Hll3M8 H3MeHeHHH nasneHHH B 100-caHTHMeTpOBOH 

KaMepe, KnanaH .ncnbiTaH na nasnemre no 12 aTn, KoHcTpyKUHH KnanaHa · 

oqesnnHa na pnc. 3, Ero Kopnyc naroTosneH na cTamr-3 1 nonsn•Hbiii nnya•ep 

na Hep•aseromeii cTann cKonb3HT B 5poH30BbiX BTynKax. YnnoTHnTenn n 

MeM5paaa ncnonHeHbi na MacnocTofiKofi peanHbi, 

llnH ynpasneHnH aTnMn KnanaHaMn Mbi npnMeHnnn aneKTpoMarHnTHbie 

KnanaHb/
31

1 KOTOpbie 5btmr ncnonbaosaHbi B 20-caHTHMeTposoii sonoponaoil: 
/4/ 

nyabipbKOBoii KaMepe Ol1Hl1 , ITocKonhKY B HaUieM cnyqae pa5oqee nasne-

Hne HecKonbKO Bbime, '!eM B cny'!ae 20-caHTHMeTposolt KaMepbr, HaMn 5bmn 

ycnneHbi nonsn•Hbie neTann aneKTpoMarHnTHbiX Knananos n naMeHeHbi napa­

MeTpbi o5MOTOK 0 ynpaBnHIOIUHX HX pa5oTofi, 

ITpoxonaoe ceqeane nHeBMaTn'!ecKnx Knanaaos KaK Ha non•nMHoM, TaK 
2 ll H8 c5poCHOM K8Hanax COCTBBnHeT 20 CM , 

CooTHomeHne nnomaneil: TapenKn n JlnacjlparMbi nnesMaTn'!ecKoro Knana.-

H8 p8BHO 2, .. 
B Ta5nnue npnBo.ilHTCH pa5oqne xapaKTe.imcTnKn naesMaTnqecKnx n . · 

aneKTf)OM8I'HHTHbiX KnanaHOB, 

3, CxeMa ynpasneHnH 3MK 

Ynpasneane aneKTpoMarHnTHbiMn KnanaHaMn c5poca n noJl•aTnH ocy­

mecTsnaeTcH C DOMOIUhiO cneunanhHOI'O aneKTpOHHOI'O 5noKa, BXOJlHIUero B 
' /5/ 

nynhT cncTeMbi ynpaB;reHnH pa5oToii KaMepbi • 

lflyHKUllOHanhHYIO ynpoiUeHHyiO CXeMy 9TOI'O 5noKa ( pnc, 4) MO-HO npeJl­

CT8BHTh B BHJle JlBYX HJleHTll'!HbiX KaHanoB ynpaBneHHH 3MK c5poca H DOll-

5 



naBneHHe, IIpOIIyCKaeMoe 
B 1-oii: cTyneaH 

naBneliHe 1 IIpOIIyCKaeMoe 
BO BTOpOii: CTyiieHlf 

BpeMSI aarronneHHH eMKoc­
Tlf lO nHTpOB 

B peMSI · nononHeHH SI 

eMKOCTH 3 nHTpa 

ToK. ynep*nBaromeli 
OfiMOTKH 

ToK c6pocaoli o6MoTKH 

xl 
Ta6nMua· 

IlHeBMaT. 
Knarrau 
pacnmpeHMH 

8 aTH B pa-
6o'<leM pe*H­
Me KaMepbi· 

5 aTn 

60 MCeK 

ToK npnxBaTbJBarorueli o6MOTKH 

nnMTenbHOCTb TOKa B 
c6pOCHOH o6MOTKe 

nnMTenbliOCTb TOKa B 

IIpMXB8TbiB&KliieH o6MOTKe 

IlueBMaT. 
Knaiit!H 
Il0Jl)K8TlfSI 

8 8TH 

: 
5 aTn 

20 MCeK 

3neKTpoMar­
HlfTHbiii: 
KnanaH 

5aTH 

100-120 Ma 

lOa 

20 a 

1-t5 MeeK 

l-t5 MCeK 

x/ . , 
BpeMeaa lf3Mepellbl Ha o6'heMax, lfMMTMpyroruMx o6'beMbl v2 M VJ 

MexaliM3M8 1 H II09TOMY SIBnHIOTCSI C06CTBelilibiMH BpeMeliaMM KnaiialioB. '' 

6 

-- ....... , 

'--.............,,,. 

11Mrrynbc sanycKa oT ycKopMTenH IIOJlae:rcH ua 6nm 

OT BB31 MMnynbCbi OJlHOBpeMeuuo nocTynaroT ua BXOJl 1 

KnanaHoM c6poca n ua 6noK sa~ep*KH .BB32. OT BB32 

sanycKa Ha BXOJl KaHana ynpaBneHHH KnanaHoM IIOJl*aTHs 

TaKMM o6pasoM, BB32 nosBonHeT perynHpoBaTb HH 

·6aTbiB8HHHMH KnanaaoB. 

B o6onx cny'<laHx ynpaBnHIOIUHe HMIIynbCbi sanycKaJ 

MOTKH 3MK (qepes KJ1Ilfl-pene H ycnnHTenb MOIUHOCTH) 

ynpaBmrromnli HMIIynbc '<lepes sailep*KY, perynMpyeMyro 1 

MCeK 1 KJ1f1Il-pene H ycHnHTenb MOIUHOCTlf IIOCTynaeT aa 

06MOTKHe 

K ueiiSIM oTmn6arorueli n rrpnxBaTbJBaromeli o6MoToK 

TH. nnnTenbHOCTb pa3pS1Jl8 eMKOCTH '<lepes 06MOTKy OIIpe 

TOKa B 06MOTKe H II03BOnSieT II09TOMY perynnpoBaTb pe~ 

J1sMeHeliMe 3aJlep)I{KH HMIIynbca TOKa B UeiiM IIpMXBI 

II03BOnSie~ perynMpOB8Tb JlnMTenbHOCTb OTKphlTHSI IIlieBMS 

Pe)I{HM pa6oTbl 3MK M cooTBeTCTBeaao naeBMaTM'<IE 

ponHpyeTcSI crreuManbaoli qacTbiO cxeMbi, M B cnyqae ae11 

6aTbiB810TCSI ~BapMitHbie CHI"Hanblo 

4. ITonHbiH unKn pa6oTbi KnanaaoB· 

PaCCMOTpMM IIOnlibiH UMKn COBMeCTliOH pa60Tbi 3MJ 

Knanaaa. 

B aaqanbHbiH MoMeHT BpeMeaM rrnyu*ep 3MK, ynpt 

JlaBneaMeM, nepeKpbiBaeT BbiXnonaoe OTBepcTMe 1-oli cTy 

CKOI"O Knanaaa, IIOJlaBaSI B Hee IIOCTOHHHOB JlBBneHMe ( ll 

sanepTa) • flpH 9TOM 30nOTHMK 3MK IIOJl JleHCTBMeM Mar 

7 



lT. 3neKTpOM8I"­
HHTHbiH 

rim Knanan 

'H 

5. 8TH 

100-120 Ma 

10 a 

20 a 

l-t5 MCeK 

l-t5 MCeK 

' ' ~ • ! . 

l __ ....,.... 
I 

I 

HMnynhc GanycKa oT ycKopnTensi no,nae.TCSI aa 6noK Ga.nepmKH BB31. 

OT BB31 HMnynhCbi O.llHOBpeMeHHo nocTynaiOT aa BXD.ll Kauana ynpaBneHHH 

KnanauoM c6poca H ua 6noK GaJ:~epmKH BB32. OT BB32 no.naeTCSI MMnynhc 

GanycKa ua Bxo.n KaHana ynpaBneunSI KnanaHOM no.nmaTMSI. 

TaKHM o6pa3oM, BB32 noGBonSieT perynMpoBaTb HHTepBan Memny cpa-

·6aTb!B8HHSIMH KnanaUOBo 

B o6oHx cnyttaSIX ynpaBnSIIOilllle HMnynhCbl 3anycK810T OTIUII68IOillHe o6-

MOTKH 3M K ( ttepeG KHITIT-pene H ycnnnTenh MomuocTH). O,nuoBpeMeuuo 

ynpaBnSIIOIUHii HMnynhc ttepeG Ga.nepmKy, perynnpyeMyiO B MUTepBane 10-250 

MeeK, KHITIT-pene H ycnnnTenh MomuocTM nocTynaeT na G~·ny~K o~run6aromeii 

o6MOTKHo 

K uenSIM oTrun6aromeii H npiiXBaTbiBaromeii o6MoTOK no.ncoe.nMneHbi eMKoc­

TH. nnnTenbHOCTh pa3pSI.ll8 eMKOCTH ttepe3 o6MOTKY onpe,nenSieT aMnnHTY.llY 

TOK8 B o6MOTKe H noGBOnSieT noSTOMY peryn1IpOB8Tb pemHM pa6oTbl 3MK. 

HGMeueune Ga.nepmKH HMnynhca ToKa B uenn npHXBaTbiBarometi o6Mo~KH 

n03BOnSie~ perynHpOB8Tb ,nnHTenbUOCTb OTKpbiTHSI nueBM8TH"'eCKOI"O Knanaua. 

PemHM pa60Tbl 3MK II COOTBeTCTBeUHO nneBM8TIItteCKHX KnanaHOB KOUT-

ponnpyeTCSI cneunanhHoii ttacThiO cxeMbi 1 II B cnyttae uencnpaBnocTell: Bbipa-

6aTb!B810TCSI 8B8pHHHbie CIII"Hanbi. 

4. IlonUblH IJIIKn pa60Tbl KnanaUOB 

PacCMOTpHM nonUbiH UHKn COBMeCTHOH pa60Tbl 3MK H nueBM8THtteCKOI"O 

Knanaua. 

B uattanhHbiH MOMeHT BpeMeun nnyumep 3MK, ynpaBnSieMbiit raGOBbiM 

,naBneuneM, nepeKpbiBaeT BbiXnonaoe oTBepcTne l-oti cTyneUII naeBMaTHtte­

cKoro Knanaua, no.naBaSI B nee nocTOSIHUoe .naBneune ( ll -aSI cTynenh IlK 

GanepTa). IlpH STOM 30nOTHHK 3MK no,n ,lleHCTBHeM M8I"HHTHOI"O cep.nettHHKB, 

7 
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y.uep:nmBaeMoro MarHHTHhiM noneM y.uep>KHBaiOIUeti 06MOTKH
1 

HaXO.UHTCH B 

HH>KHeM nono>KeHHH (eM. pnc. 5), oTKphrBaH rasoBhiti KaHan B ·1:..~ cTyheii'b ' · 

nK. 

I1Mnynhc ToKa B OTIIm6aiOrueti o6MoTKe cos.uaeT MarHHTHoe none; npoTJI­

BononD>KHoe y.uep>KHBaiOrueMy, II sonoTHIIK BMecTe c cepne'lHJIKOM non neticT-

BHeM CHnhi JiaBneHHH rasa OT6paCbiBaeTCH BBepx, nepeKpbiBaH BHeiiiHIIti noTOK 

rasa II OTKpbiBaSI BhiXnDIIHOe DTBepCTHe 06'beMa Hall nnyH>KepoM 3M K. llnyH-
• 

>Kep 3MK pasrpy>KaeTCH1 II ras IIS l-oti CTyneHII llK Bbi6paCbiBaeTCSI B aT-

MOCcpepy. llnyH>Kep llK non JletiCTBIIeM JlaBneHIISI Ha Hll)KHIOIO TapenKy OT6pa-

CbiBaeTCSI 1 II llK OTKpbiBaeT MariiCTpanh B V
2 nnii V 3 MexaHJISMa IISMe-

HeHIISI JlaBneHIISI, 

lloHBneHIIe IIMnynhca B npiixBaTbJ!'.aiOYIIeti o6MoTKe nepeBOiliiT cepne'lHHK 

3MK H COOTBeTCTBeHHO ·sonoTHIIK B Hli>KHee nono>KeHIIe, llpii STOM nepeKpb!BaeT­

CSI BhiXnOnHOe DTBepcTHe 06'beMa Hall nnyH>KepoM 3M K II OTKpb!BaeTCSI OT­

BepCTIIe JlnSI ra30BDrO nOTOKa ll3 BHeiiiHeti nHHHII, fa30Bbiti nOTOK, yCTpeM;.. 

nstSICh B o6'heM no.u nnyH>KepoM 3MK, nepeKpbiBaeT HM Bhrxnon H3 l-oti cTy­

neHH llK II OllHOBpeMeHHO 3anO~HSieT ee llO C03JlaHHSI pa6oqero JlaBneHHSI, 

llayH>Kep llK sannpaeT [[ -10 CTyneHb, 

KoHTponh sa pa6oToti nHeBMaTnqecKnx KnanaHoB ocyruecTBnsteTcSI c 

noMOIUhiO 9MKOCTHbiX JlaT'JliKOB nasneHHSI1 BMOHTllpOBaHHhiX B 06'b9Mbl c6poca 

II nOJl>KaTI!H MeXaHH3MQ li3MeHeHHSI Jl3BneHIJSI• 

Ha pile. 6 npiiBD.ilSITCSI ocunnnorpaMMhi, xapaKTepnsyiOrune lliiHaMnKy 

nanonHeHIIH o6'beMOB v3 II v2 MexaHIJ3Ma HSMeHeHHSI JlaBneHIISI. 

5. fasoBaSI cxeMa pa6oThi KnanaHoB 

Ha pile. 7 npiiBonnTCH rasoBaSI cxeMa cncTeMhi KnanaHoB, ynpaBnSIIOIUIIX 

pa60TOti MeXaHJI3Ma li3MeHellliSI JlaBneHHSI B 100-CaHTHMCTpOBOti BOITOpOJlHOti -

KaMepe. 

8 

-"'. 

,, 
i1 

\ 

l ,, 

< ...... !r 

J1Me9TCSI JlBa OlliiHaKOBbiX KnanaHHhiX KaHana, KOTOpbie 

6oTOti 06'beMOB V II V MeXaHIISMa H3MeH9HIISI AaBneHiiSI, ,2 3 

B Ka>KilOM KaHane IIMeeTcH no JlBa KoMnneKTa coennHeEJ 

Ho nHeBMaTn'JecKnx II aneKTpoMarHIITHhiX KnanaHoB, B cny'JaE 

HapyiiieHIISI CT!l6HnbHOCTH pa60Tbl OAHOro 1!3 KaHanoB MO>KHO 1 

nepeKniO'IeHneM nepexonHhiX KpaHoB llK; nepetiTH Ha pe 

B cxeMy BKniO'IeHhi rasoBbie pecHBephr, PPKP, PPKll n 

nii31IpyiOIUIIe pa6oTy 3MK H nK. 

CncTeMa ny6nnpoBaHHSI KnanaHoB BnonHe onpaBnana ce6 

·8KCnnyaTaUHII 1 noCKOnhKY no3Bonnna nonHOCThiO HCKniO'IHTh nJ 

CBSI3aHHhl9 C 3aMeHoti nnn HaCTpOtiKoti KnanaHOB, 

nnTepaTypa 

1. A.G. Seldovich, E.I. Djachkov. Monatsberichre der r: 

a ?,H. 1o-1.1, s13 (1965). 

2. A.V. Belonogov, A.A. Belushkina, R. Vinaver, V.N. Vine 

V.V. Glagolev, E.I. Djachkov, A. G. Zeldovich, N.K. Zel 

E.V. Kosubski, R.M. Lebedev, M. Maly, N.N. Melnikovc 

ev, I.S. Saitov, Yu.A. Turbin, E.P. Ustenko, I.V. Chuvil 
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10TKH1 HaXOllHTCH'B 
~ 1 1 I 

KaHan B ·l:..'!d' cTyin~Ji, 1 ·: 

MarHHTHoe none, npoTn-

epne'IHHKOM non neilcT-
•• 1, 

eKphlBaH BHeWHHil nOTOK . . 
nyH)I{epoM 3M K. DnyH-

Bb!6paCbiBaeTCH B. aT-. 

OKH!O!O TapenKy OT6pa­

V 3 MexauH3Ma JI3Me-

e nepeaonnT cepne'IHIIK 

• Dpn aToM nepeKpbiBaeT-

, II OTKpbiBaeTCH OT-. 

OBbiH nOTOK 1 yCTpeM-

1 BbiXnon H3 1-oil CTY-. 

p~6oqero naaneHHH, 

ocymecTBnHeTCH c 

IHbiX a o6'heMbi c6poca 

iJH3yiO!lliie lliiHaMnKy 

<I naaneHHH, 

{n8n8HOB1 ynpaBnH!OIUIIX 

MeTpoaoil abnoponHoil 

-~,-

l1MeeTCH llBa OllHH8KOBblX KnanaHHbiX KaHana, KOTOpbte ynpaBnH!OT pa-

6oTOH 06'heMOB V
2 

H ~ MeXaHII3Ma II3MeHeHIIH ll8BneHIIHo 

B Ka)l{llOM KaHane nMeeTcH no uaa KoMnneKTa coeunHeHHbiX napannenb-. 

HO nHeBM8TII'IeCKIIX II aneKTpOMarHHTHb!X KnanaHOBo 8 cny'lae OTK838 HnH 

uapyWeHHH CT!l61Inb!IOCTII pa60Tb! Olll-!OrO H3 KaHanOB MO)I{!IO 6btCTpO llpOCTbiM 

nepeKniO'IeHIIeM nepexOll!IbiX Kp8HOB OK I nepeilTII 11a pe3epB!Ibtil Kanan, 

B cxeMy BKniO'IeHbi ra30Bbte pecnaepbt1 PPKP, PPKn II PPITM, cTa6II­

nii31IpyiO!ll1Ie pa6oTy 3MK H nK. 

CncTeMa uy6n1IpoBaHIIH Knana!IoB anonHe onpaauana ce6H B npouecce 

· 3KCnnyaTaUIIII 1 llOCKOnbKY n03BOnHila nonHOCTb!O HCKniO'IliTb npOCTOll K8Mepb!
1 

CBH3aHHhle c 3aMeuoil linn uacTpoilKoil Knanauoa. 
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i 
J 

'J)oiAe~-tue 
I It:. a .!If epe 

Xog nopti.luJ. 

Pnc. 1. OcunnnorpaMMa H3MeHeHHSI aasneHHSI B pa6o'ieM o6'heMe KaMepbi 
( aepxHSISI KpHBaSI). HHJKHSISI KpHBaSI - ocuminorpaMMa xoaa nopm1m. 

e# 

noiJJKUH-~ 

Pnc. 2. CxeMa pa6oTbi MexaHH3Ma H3MeHeHHSI aasneHHSI B pa6o'ieM o6'heMe 
100-caHTHMeTpOBOH BOJlOPOJlHOH IIy3blpbKOBOll K8Mepblo 

10 

~· .... 
I b I ,( 

Pnc. 3. nHeBM8TH'ieCKHll JlBYXCTyneij'i8Tblll ynpa~nSieMbll 

Pnc. 4.-'<l>yHKUHOHanbHaR cxeMa ;ynpasneHHSI KnanaJ 

11 



-
aiAeuue. 
~a.tt~epe 

~ pa6otieM o6'heMe KaMepbi 
>aMMa xoaa nopiiiHH, 

IJJSHHH B pa6oqeM 06'beMe 
ephi, 

~· .... 
'tir====:::::;f 

Puc, 3, 0HeBMaTH'ISCKHii: asyxcTyneHtiaTbiii: ynpaBJJHSMbiii: KnanaH, 

KqHaA KaanaHa noO)I(amUfl 

~2201 

Pnc. 4. '<l>YHKUHOHaJJbHaH. cxeMa ;ynpaaneansr KnanaHoM, 

' ' 11 



.' 

Pnc. 5. CxeMa ycTpoii:cTBa sneKTpoMarHHTHoro KnanaHa. 

12 

!bQB~taHtLe I ICOJ&fepe 

r!J.~IJI,euue 8 -~ 

_1la l.neuue ·., ~<a.MQpe 

-Pnc. 6. a) ocunnnorpaMMa HanonHeHHSI o6'heMa V2 MexaHnaMa naMeHeHnSI 
naBneHHSI ; 6) ocunnnorpaMMa HanonHeansr o6'heMa V3 MexaanaMa naMeHeHnSI 
naBneHHSI •. BepxHSISI .KpuBaSI B_ o6onx cnyqagx noKa3hiBaeT naMeHeaue naBneHnSI 
B pa6o'leM o6'beMe KaM.epbi~ ·· . . . · . . · ' 
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/IUHUJI 06/COK020 iJaolleHUfl 

PHCo 7. fa30B8SI CXeMa pa60Tbl Kn8II8HOB 1 yrrpaBnSIIOlllHX MeX8HH3MOM H3MeHe­

HHSI llBBneHHSio 
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