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KnanaHHbie 6noKH, npeaHa3Ha'leHHbie ami cHcTeMbi pacwHpeHHH 2-MeT

posoft ny3bipbKOBoft BOilOPOilHOft KaMepbi OH.HH ( ycTaHoBKa B-2), HCTibiTbiBa

nHCb H8 cneuHanbHOM CTeHJie, a T8K)Ke BO BpeMH pa6o'IHX 3anyCKOB KSMepbi, 

KOrllll 6binH nony'leHbl !l>oTOrpa!I>HH KOCMH'IeCKHX '18CTHUo 

C6oes B pa6ote cHcTeMbi pacwHpeHHH H3-3a nonoMKH aetaneft Knanau

uoro 6noKa He 6bmo. 

KnanaHHbie 6noKH BbiiTOnHHIOT 4>YHKUHIO ynpasneHHH aeftcTBHeM cHcTeMbi 

paCWHpeHHH B COOTBeTCTBHH C H36paHHOA nporpaMMOA. npH OllHHO'IHOM (38 

OJIHH UHKn yCKOpHTenH) pacwHpeHHH ny3b!pbKOBOA KSMepbl pa6oTy CHCTeMbi 

paCWHpeHHH o6eCTI9'1HB810T JIBS KnanaHHbiX 6nOK8, npH CllBOeHHOM llHKne -

'leTbipe. Bee 6nOKH B38HM03aMeHHeMbl • BnoK COCTOHT H3 'leTbipex OCHOBHbiX 

y3noB (eM. pH c. 1): wenesoro nHeBMaTH'IecKoro Knanaua ( 1), nueBMSTH"'ec

Koro ycHnHTenH (2), aneKTpoMarHHTHoro npHBoaa (3) H 38WHTHoro KO)Kyxa(4) • 

• IIJenesoA ITH9BM8TH'IeCKHA KnanaH ( CM. PHC. 2), OITHCSHHbift s/1/, H npell

CTSBnHIOWHft C060A CTyneHb KnanaHHOrO 6noKa, HBnHeTCH opHrHHSnhHOA pa3pa-

60TKOit/2/ • .UaHHbie nueBMSTHJiecKoro Knanaua npHBeJieHbi B ta6nHue 1. 

ngeaMatneCKHA XCRDBTen& (eM. pHc. 1,3,4 H ta6nuay 2) npeacTaQ

nseT cotSoA: npoMe)KyTO'IHblA: yaen Me>KJly naesMaTH'IeCKBM KnanaHOM ( 1) 

( CM. pH Co 1) B aneKTpOMSrHHTHbiM npHBOilOM ( 3) 6noKa, KOTOpb!lt IT03BOnHeT 

ynpaBnHTb Cp8BHHTenhHO 6onhWHM ycHnHeM, aeA:CTBYIOlllHM H8 38TBOp nueB

~BTH'I9CKOro Knanaua, C ITOMOillbiO Cy!lleCTB9HHO MeHhWero ycHnHH1 p83BilBae

MOrO aneJCTpOMarHHTHblM npHBOaOM. YcanHTen& COCTOHT H3 Kopnyca (2) 

H 30nOTHHK8 (4). Kopnyc HMeeT UHnHHilpH'19CKYIO nonocTh, B KOTOpOA yCTa

HaBnHBlleTCH CB060JIHO nepeMe!llSIOmHA:CH BllOnb OCB pa3rpy)KeHHbiA 30n01!HHk1 

pacnpeaenHIO!llHA ra30BbiA noToK, nu6o B o6'&eM ynpasnHIO!llero aasneHHH ( 5) 

H3 aanopaoro natpy6Ka (8), nu6o H3 o6'&eMa ynpaBnHIOmero aasneHHH aa 

e6poe ~ M"Mocijlepy 'lepes O"''eepeTife ( 7). 
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a 

PKc, Sa 

~ 

PHc. 36, CxeMa naesMoycHnHTena. I - naesMaTH~ecxHA xnanaa; 2 - Kopnyc 
nsesMaTHqecxoro ycunuTens; 3 - wToK sneKTpoMarHHTHoro npasona; 
4 - 30nDTHHK; 5 - 06'b9M ynpaBnHIOWBrO .!l8Bn9HHHl 6 - H81lOpHb1A WTYil9Pl 
7 - oTsepCTKe Bbixnona B aTMoc<l>epy; 8 - men& nna no.!l8~R ynpaBnHIOmero 
nasneHRRi 9 - 3aTaop nHeBMoxnanaaa; 10 - ynnoTHeHRe aonoTHRKa aepx-
aee, llHBMeTp d1 ; II - ynnoTHBHRe aonoTHRK8 HHJKHee, .!lHBMeTp d • • 

7 



I 

·•. 

PHc. 4, naeBM8TH~9CKHA ycHnHTenb. I - IIH9BM8TH~9CKHA Knanaa; 2 - Kopnyc; 
3 - wToK npHBOAa; 4 - aonoTHHK; 5 - o6'beM yrrpaamnowero AaBneHHS!i 
6 - HSIIOpHbiA WTy!lep; 7 - OTBepCTHe BbiXnorra; 8 - menb AnSI IIOAS~H 
yrrpaBnSIJOli!9I'O ABBneHHS!i 9 - 38TBOp IIH9BMOKnarraaa; 10 - yrrnOTH9HH9 
aonoTHHKa (aepxaee); II - yrrnoTHeHHe aonoTHHKa (HH*aee), 
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DefteTBHe KnanaHHoro 6noKa oeyweeTBnHeTeH e noMOI 

HHTHoro npHaoaa H eHn raaoeoro aaeneHHB, npHno*eHHI 

8neKTpoMarHHTHhi2 npHeoa KnanaHaoro 6noKa ( pHe 

yaep*8HHH 30nOTHHK8 nHeBMOyeHnHTenH 1 oeeo60*a9HHH 0 

eHnbl H ero eoaepaTa e HexoaHoe nono*eHHe noene epa6 

DefteTBHe npHeoaa npoHexoaHT no UHKnorpaMMe, aaaaeaeMo 

nynbT8 K8M9pbl, 

8neKTpoMarHHTHbift npHeoa npeaeTaBnHeT eo6oft eonef 

MOTK8MH nHT8HHH - yaep*HB8f011l9ft 1 OTWH68fOW9ft H npHXI 

1 - eTBTOp aneKTpOM8I'HHT8 1 2 - eepaeqHHK H 3 - KaTyi 

nHT8HHH, 

KoHCTPYKUHH npHeoaa (eM. pHe. 5) npeayeMaTpHBE 

perynHpoBKH xoaa eepaeqaHKa (H aonoTHHKa (6)) e noM 

H aeMmflHpoeaaHe noaeH>KHbiX aeTaneft aeMn<PepoM ( 5). 

llaHHbie npHBoaa eoaep*aTeB e Ta6nHue 3 • 

BeHay Toro, qTo yeTaHOBKa B-2 eoaep>KHT 6onee 80( 

eoaopoaa (npH aanonaeaaoft eoaopo~Hoft eMKoeTH - 6onee 

Koro eoaopoaa), noMeweaHe, B KOTopoM oaa paaMeweaa, s 

onaeHbiM. B eOOTB9TeTBHH e Tpe60B8HHHMH Ha B3pb!B06eaon 

MarHHTHbi9 npHBOabi KnanaHHbiX 6nOKOB 38Kni0~9Hbl B 38WI 

(pHe. 2). 

OnHeaHHe nefteTBHB Knanaaaoro 6noKa 

B HexoaHblft MOM9HT BKnfOqaeTeH IIHTaHHe yaep*H 

aneKTpoMarHHTHoro npHeoaa, noene qero eepaeqHHK (eM. p1 

li!TOKOM ( 3) npH>KHMaeT aonoTHHK K ynnoTH9HH!O ( 10) Ha KOI 

yeHnHTenH. DpH TaKoM nono>KeHHH aonoTHHKa oTeepeTHe (7) 

e aTMoe<Pepy aaKpbiTO H oTKpbiTa wenh ( 8) anH ero noaa~ 

o6'beM naeeMoKnanaaa. Dpoft.uH qepea naeeMaTHqeeKHft yeHl 

nynhTa MexaHHSMa paewHpeHHH, .uaeneHHe noeTynHT e nono• 

Koro Knanaaa ( 1) H o6o*MeT ero saTsop ( 9). naeeMaTI 

B T8KOM nono*eHHH 38KpbiT, 

9 
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lle1tCTBH9 Kn8IT8HHOrO 6nOK8 OCyWeCTBnHeTCH C !IOMOWbiD 9neKTpOMar

HHTHOrO rrpHBOA8 H CHn r830BOro AaBneHHH 1 rrpHnomeHHblX K 30nOTHHKy. 

3neKTpOMarHHTHbilt rrpHBOA Kn8IT8HHOrO 6nOK8 (pHCo 5) cnymHT An51 

y11epmaHHH 30nOTHHK8 ITH9BMOyCHnHTenH1 OCB060mA9HHH OT yaepmHB8IDIIl9A 

cHnbi H ero B03BpaTa B Hcxonaoe rronomeHHe rrocne cpa6aTbiBaHHH 6noKa. 

neacTBHe rrpHBolla rrpoHCXOAHT rro UHKnorpaMMe, saJlaaaeMoA c aneKTpoaaoro 

rrynbTa KaMepblo 

3neKTpOMarHHTHhlA rrpHBOA rrpeacTaBnHeT co6oA coneHOHA C TpeMH o6-

MOTK8MH ITHT8HHH - yaepmHB8IDIIleA, OTWH6aroweA H !IpHXB8TbiB8IDIIl9A1 rae 

1 - CT8TOp aneKTpOM8rHHT8 1 2 - cepae~HHK H 3 - K8TYWK8 C o6MOTK8MH 

!IHT8HHHo 

KoHcTpyKUHH rrpHBona (eM. pHc. 5) rrpenycMaTpHaaeT B03MOmHoCTb 

perynHpoBKH xona cepae~HHKa ( H sonoTHHKa ( 6)) c rroMOIIIbro aeTanH ( 4) 

H aeMrr<I>HpOB8HH9 ITOABHmHbiX aeTaneA aeMrrcpepoM ( 5). 

llaHHbie rrpHBoaa coaepmaTCH B Ta6nHue 3. 

BBHAY Toro, ~To ycTaHOBKa B-2 coaepmHT 6onee 800 nHTpoa mHnKoro 

BOil0pOil8 (rrpH 38ITOnHeHHOA BOilOPOAHOA eMKOCTH - 6onee 1800 nHTpOB mHA

Koro BOilOPOAS), ITOM9W9HH9 1 B KOTOpOM OH8 p83M91Il9H8 1 HBnHeTCH B3pbiBO

O!I8CHhlM. B COOTBeTCTBHH C Tpe60B8HHHMH H8 B3pbiBo6esorraCHOCTb aneKTpO

MarHHTHbi9 rrpHBOAbl KnarraHHbiX 6nOKOB 38Knro~eHbi B 38WHTHbi9 KOmyxH ( 4) 

(pHc. 2). 

0ITHC8HH9 ll9ACTBHH KnarraHHOro 6nOK8 

B HCXOAHbiA MOMeHT BKnro~aeTCH ITHT8HHe ynepmHB8IDIIleA 06MOTKH 

9n9KTpOM8rHHTHOrO !IpHBOA8 1 rrocne ~ero cepae~HHK (eM. pHCo 3a H 4) CBOHM 

lllTOKOM ( 3) !IpHmHM89T 30nOTHHK K yrrnOTH9HHID ( 10) H8 KOprryce ( 2) ITHeBMO

YCHnHTenH. npH TaKOM rronomeHHH 30nOTHHK8 OTBepCTHe (7) llnH BhlXOil8 rasa 

B aTMoccpepy saKpbiTo H OTKpbiTa menb ( 8) nnH ero rroaa~H B yrrpaBnHroutHA 

06beM ITH9BMOKnarraHa. npoAilH ~epe3 ITH9BM8TH~9CKHA ycHnHTenb C r830BJrO 

ITynbT8 M9X8HH3M8 paCWHpeHHH 1 ABBneHHe ITOCTYITHT B rronOCTb ITH9BM8TH~ec

Koro KnarraHa (1) H o6omMeT ero saTaop (9). naeBMaTH~ecKHA KnarraHaH 

B T8KOM rronomeHHH 38KpbiT. 

9 
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Ta6JIHxta 3 

3JIEKTPOJlArHHTHH'l 

.. 
ra6aPH'l'li (MM' JlaKCJIU8.JII.H. l=tlJ Bee IIO;Jt- 06~~tee 11HC- ~a; ~ 

0 I=[~ 0 
IJ1iC05 ;~tHaUe'l'p pas:aoaeu. 0~ BIIEHJiX JIO ?aKJIOB it Q) ~ YOHJIHe (KI') :~tti'ue~) cpa &'!'liB&- OG>~ I~!; ~- Pt ::rnauu Hll.ll ~it= 

96 82 "'30 5 130 2.105 OCopomee 

llPHBOl 

Peaxu IIH'l'&HX.II o6uo- lbiCJIO 06ecneqeHHe 'l'OK BSPJiB06esonaCHOC'l'JI 
Hf:foeawe lr.:~J e':g~'l':& 

BJI'l'KOB 

Y~el!DBU!!l&.ll: 

--. 24 ~50 - 1500 a) repue'l'HtUIIiA 
-· ·--- - 1- -- r-- - - - _Koayx; _____ 

O'i'mr6aD!!l&.ll: 

190 L - 960 300 6) aSO'l'HiiR IIpO;ItYJ3; ---- --- --- - -- -·-- -- ---- - --lll!JIXBa'l'tmaD!!la.ll: 

250 - 960 300 B) 6JIOKHpOBKa 
IIH'l'aHH.II 

10 

Pnc. 5. 3neKTpoMarHHTHbtA npHBO.!l. 1 - cTaTop; 2 - KBTYlllKa c o 
3 - cep.nequHKf 4 - orpaunqnTenh xoJla; 5 - .neMn<f>ep; 6 - sonoTH 

11 



"'
'U

 "' !"' 
" "' 

P'
 

'0
 

):>
 "' 

(!
) 

.. " 
"' 

"' 
"' 

" 
" 

.. 
••

 
'0

 
.,.o

 ;:: 
I 

.. ., 
0 

"' 
., 

"' 
'0

 
.. .. "" 

"" 
!!: 

"' 
"" .. "' 
" "'"
' 

"'"
' 

""
' 

..
 

0 " 
>< 0 ):>

 

:: 
.. .. 

I 

"'
" .. 

I 
.. .. 

):>
 

0 
C

I>
'C

 
;:: 

.. 
~
.
.
,
 

"' 
I 

~
 

" 
C

ll
ll
>

 .. 
I 

'<
 E
 

"' 
" 

0 
.. 

" 0 
" .. "' 
0 

"' 
0

\ 
;" 

;::: 0 .. " .. ;:: :: 



•r 

..... 

KnanaHHbiit 6noK npHBOIUITCSI B .oeitcTBHe BKnro"'eHHeM HMnynbCHbiX 

OOMOTOK llpHBO.Oa, KOI'.!l8 BCTynaeT B pa6oTy IIHeBM8TH•leCKHit ycHnHTenb, neli:

CTBHe ycHnHTeng OCHOBSHO H8 HCIIOnb30B8HHH HeCKOMIIeHCHpOB8HHOI'O yCHnHSI, 

pa3BHB8eMOI'O H8 IIOBepxHOCTSIX Bepxaero (10) H HH~Hero (11) ynnOTHeHHit 

30nOTHHKa ( CM, pH C. 3a) • 3To ycHnHe llbiTaeTCSI BbiTOnKHyTb 30nOTHHK H3 

KOpnyca. KaK TOnhKO UITOK cep.Qe"'HHK8 llpH Cp868Tb!B8HHH OTUJH6aromeit o6-

MOTKH 1IpHBO.Q8 nepeCTaeT y.oep~HB8Th 30nOTHHK B HH~HeM nono~eHHH, 30-

noTHHK oTopachlBaeTCH BBepx HeCKOMIIeHCHpoBaHHoit qacThiD .oasneHHH (pHc.36) 

H oTKpbiBaeTcsr oTBepcTHe ( 7) Bbi6poca B aTMocljlepy yrrpasnsrromero .oasne

HHH. 0.0HOBpeMeHHO npoMe~yTO"'Hb!H ynnoTHHTenhHb!ll: IIOHCOK 30nOTHHK8 nepe

Kpb!B8eT menh ( 8) no.oaqH yrrpasnsrromero .oasneHHH. OpoHCXO.OHT BbiXnon aTo

ro .oasneHHR H3 nHeBMaTHqecKoro xnanaaa (pHc. 36). EcnH npH aToM aa 

BXO.O Knanaaa 6binO IIO.QSHO .QaBneHHe, T~ OH OTKpbiBaeTCSI H nponycKaeT 8TO 

.oasneHHe qepe3 ce6sr ( aanpHMep, B UHnHH.Op MexaHH3Ma paCUIHpeHHH). BnoK 

Kn81I8HOB OCT8eTCSI B OTKpblTOM IIOnO~eHHH IIOK8 He Cpa6oTaeT 1IpHXB8TbiB8ID

IU8SI o6MoTxa npHso.oa. nocne ee cpa6aTbiBSHHH cep.oe"'HHK coneHoH.oa nepe

MeCTHT 3onoTHHK B HH~Hee nono~eHHe, oTBepcTHe Bbi6poca ynpasnsrromero 

.OBBneHHSI nepeKpOeTCSI, O.OHOBpeMeHHO llpOMe~yTO"'Hbiit ynnOTHHTenbHbiA IIOHCOK 

30nOTHHK8 OTKpoeT H81IOpHyiD !Uenb H ynpaBnHID.IT[ee .08BneHHe BHOBb o6o~MeT 

3aTsop nHeBMaTHqecxoro xnanaHa. KnanaHHbiit 6noK 6yueT 3aKpbiT H rro.oro

TOBneH K cne.oyroweMy UHKny (pH C. 3a) • CHna coneHOH.08 H COOTHOUJeHHe .OHa

MeTpOB d 1 '> d 2 II0.006paHbl TaK, "'T06b! ycHnHSI CO CTOpOHbl 30nOTHHK8 

Ha UITOK aneKTpOM8I'HHTHOI'O 1IpHBO.!l8 H o6paTHO o6ecrre"'HB8nH HeOOXO.OHMYID 

no.oBH~HOCTh 3onoTHHKa H 6biCTpo.oeitcTSHe xnanaHHoro 6noxa ( npH P yrrp. = 

35 8TH CHna CO CTO pOHbl 30nOTHHK8 - 12 KI') • 

OcaoBHbie xapaKTepHCTHKH Knarraaaoro 6noKa 

Bbioop KoHcTpyKUHH xnanaHHoro 6noxa H pacq~T ero aneMeHTOB o6ycnos

nea KOMnneKCOM MHOI'O"'HCneHHbiX, 38"18CTyiO 1IpOTHBOp9"1HBbiX
0 

Tpe60B8HHit, 

Cno~HOCTh 38.08"1H 3H8"1HTenhHo B03pacTaeT, ecnH KnarraHHbiit 6noK ( KaK 

B aaweM cnyqae) .oon~ea .oe:llcTBoBaTb npH noBbiWeHHbiX .oasneHHSIX ( ao 

50 aTH) H o.oaospeMeHHo o6ecne"'HB8Tb 6onhwoe npoxo.oaoe ceqeaHe. 3To 

aenaeT 3a.oaqy C03.08HHH yrroMHHyToro y3na KaMepbi no MeHhweit Mepe ae 

COBCeM TpHBHanhHOit. 

12 

KnanaHHbiit 6nox aon~eH o6na.oaTh: 1 - obiCTpo.oeAcTJ 

HOCTh!Oj 3 - Ha.oe~HOCThiO H .OOni'OBe"'HOCTh!Oj 4 - 6e30I 

5 - llpOCTOTOit KOHCTpyKUHH; H 0 H8KOH9U, 6 - 8KOHOMH"'HOC 

nnsr xnanaHHOI'O 6noxa ycTaHOBKH B-2 3H8"1eHHSI CO( 

paKTepHCTHK Bbii'nH.OHT cne.QyJOIUHM o6pa30M: 

DbiCTpo.oeitcTBHe. B .oaHaoit KOHCTPYKUHH 6biCTpo.oeitl 

a) senH"'HHoit "MepTsoro" speMeHH r1 , H3MepHeMoro c 

rrynhca, IIOCTyllaJOIUero B OTUIH68JO!UYIO 06MOTKy llpHBO.Qa 

ynpaBnHromero .oasneHHH; 6) speMeHeM r 2 Bbi6poca H r 3 

mero .oasneHHH: 

T1 

T2 

T 
3 

4,0 :t_ 0,5 MCeK, 

5 .. 10 MCeK, 

5 '* 10 MCeK, 

Ha pHC, 6 .Q.BHbl THIIH"'Hbie OCUHnnorpaMMbl yrrpas. 

I - B pacwHpHJOlileM H II - IIOll~HMHOM xnarraaax Ka!¥ 

llJHpOKHH .OH81I830H 3H8"1eHHit T 2 H T 3 o6ycnoBneH T 

onoK .oeitCTByeT B .OH81I830He .OSBneHHit OT 10 .00 40 8TH, 

CTa6HnhHOCTh. H3MepeHHSI cTa6HnhHOCTH xnanaHHOl 

nHCb B XO.Qe .OnHTenhHb!X HCIIbiT8HHA CHCTeMbl p8CU!Hp9HHS 

100 TbiC. UHKnOB) 0 a TaK~e II pH BO.OOPO.OHbiX nyCK8X yeT a 

BpeMH OT CT8pTOBOI'O HMIIynhCa .00 HS"'ana B03p8CT8HHSI 

.OSBneHHH B 06'beMe IIO.!l rropUIHeM IIHeBMOIIpHBO.Qa, T.e • .0 

rrHeBMaTH"'ecxoro xnanaHa. Kone6aHHH aToit senH"'HHbi He III 

'ITO COOTBeTCTByeT TpeoOB8HHSIMo 

To"'HOCTh H3MepeHHH COOTBeTCTByeT TO"'HOCTH THIIO 

C1-18. 

Ha.oelKHOCTh H gonroBe"'HOCTho nnHTenbHOCTb O.OHOA ~ 

KOBOH K8Mepbl H8 IIy"'Ke yCKOpHTeng B H8CTOHUJee BpeMH 01 

HeM Ha6opa HeCKOnbKHX COT Tb!CSI"' ljJOTOrpaljJHit 38 O.OHH 

l1MeHHO II08TOMY K y3naM yCT8HOBKH npe.O'bHBnHJOTCH O"'e. 

B8HHH Ha .QOni'OBe"'HOCTh H Ha.QelKHOCTbo 

KnarraHHbie 6noKH rrpHHa.one~aT K "'Hcny y3nos, B : 

OTBeTCTBeHHbiX 38 6ecrrepe60HHYIO pa6oTy IIY3b!pbKOBOll: 

13 



KnarraHHbiA 6noK aon>KeH o6naaaTb: 1 - 6biCTpoaeil:cTBHeM; 2 - cTa6Hnb

HOCTbiOi 3 - Halle>KHOCTbiO H JlOnroBe'IHOCTbiOj 4 - 6e30II8CHOCTbiO pa60Tblj 

5 - IIpOCTOTOit KOHCTpyKUHH; H 1 H8KOHeU1 6 - :3KOHOMH'IHOCTbiOo 

llnH KnanaHHoro 6noKa ycTaHOBKH B-2 aaaqeHHH cooTBeTCTBYIOIUHX xa

paKTepHCTHK BbirnHJlHT cneJlyiOIUHM o6pa3oM: 

EbiCTpoaeil:cTBHe. B aaHaoil: KOHCTPYKUHH 6biCTpoaeil:cTBHe o6ycnoBneao: 

a) BenH'IHHOil: "MepTBOro" BpeMeHH Tz 1 H3MepHeMoro OT CTapTOBOrO HM

rrynbC81 IIOCTyiiaiOIUero B OTIIIH6810IUYIO o6MOTKY !IpHBO)la JlO aaqana naJleHHH 

yrrpaBnHIOIUero )laBneHHHi 6) BpeMeHeM T 2 Bbi6poca H T 3 IIOJlS'IH yrrpaBnSIIO

mero aaBneHHH: 

T z = 4,0 :!:_ 0,5 MCeK 1 

T 2 = 5 .. 10 MCeK 0 

T = 5 .. 10 MC9K, 
3 

Ha pHCo 6 Jl8Hbl THIIH'IHbie OCUHnnorpaMMbl ynpaBnHIOIUero )l8BneHHH 

I - B paclllHpHIOIUeM H II - no,n>KHMHOM Knanaaax KaMepbi, 

llJHpOKHil: JlH81I830H 3HS'IeHHil: T 2 H T 3 o6ycnoBneH TeM, 'ITO KnaiiaHHbiil: 

6noK aeil:CTByeT B JlH8II830He )laBneHHil: OT 10 110 40 8TH, 

CTa6HnbHOCTb, HaMepeHHSI cTa6HnbHOCTH KnarraaHoro 6noKa npoBOJlH

nHCb B XOile )lnHTenbHblX HCIIbiTSHHil: CHCTeMbl paCIIIHpeHHSI ( B Te'leHHe 6onee 

100 TbiC. uHKnoB), a TaK>Ke npH BOJlOpOJlHbiX rrycKax ycTaHOBKH. HsMepHnocb 

BpeMSI OT CTapTOBOrO HMIIynbca 110 Ha'lana B03paCT8HHH BenH'IHHbl CHnOBOrO 

JlSBneHHH B 06'beMe IIOJl IIOpiUH9M IIHeBMOIIpHBO)l8 1 T,e, JlO Ha'lana OTKpbiTHH 

IIHeBM8TH'IeCKOrO KnaiiaHa, Kone6aHHSI :3TOil: BenH'IHHbl He !IpeBbilllSIOT ;!:.0,5 MCeK 1 

'ITO COOTBeTCTByeT Tpe60B8HHSIM, 

To'IHOCTb H3MepeHHil: COOTBeTCTByeT TO'IHOCTH THIIOBOrO OCUHnnorpa~a 

C1-18. 
Haae>KHOCTb H gonroBe'IHOCTb, llnHTenbHOCTb OAHOA :3KCII03HUHH rrysbipb

KoBoil: KaMepbl H8 rryqKe ycKOpHTenSI B HSCTOSIIUee BpeMSI OIIpegenSieTCSI BpeMe

HeM Ha6opa H9CKOnbKHX COT TbiCSI'I ~OTOrpa~Hft 38 O)lHH ceaHC o6ny'leHHH, 

HMeHHO rroaToMy K ysnaM ycTaHoBKH rrpeJl'bSIBnSIJOTCSI o'leHb >KeCTKHe Tpe6o

BaHHSI Ha AOnroBe'IHOCTb H HaAe>KHOCTbo 

KnanaHHbie 6noKH npHHaAne>KaT K 'IHCny ysnoB, B 3H8'1HTenbHOA Mepe 

OTBeTCTBeHHbiX sa 6ecnepe6oii:Hyl0 pa6oTy ny3bipbKOBoil: KaMepbi, C uenblO 
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I 

n 
Puc. 6. THnH'IHbie ocuunnorpaMMbi H3MeHeHHsr ynpaansr10mero Aaaneausr 

a naeBMaTH'IecKux Knanaaax CHcTeMbi pacmupeausr; l - B pacmHpSIIOtneM, 
[/ - B ITO!(lKHMIIOM Knanaaax, 

14 

ux oTpa6oTKH aa ycTaHoBKe B-2 6noKH rroaBepranHCb anu, 

5 5 
HHSIM H Bhiaep)K8l!H 6e3 peMOHT8 H c6oeB OT 2•10 ao 8·10 I 

'IIICl!O UHKl!OB1 caenaHHOe OTaenbHbiMH y3l!8MH 6noKOB1 OI 

l!H'IHOA anHT9l!bHOCTbiO HCI1biT8HHA Y3l!OB1 I1pOBOaHBWHXCSI 

K8K rrpHCTYI111Tb K KOMI1l!9KCHbiM HCI1b!T8HHSIM BCero 6noK~ 

Be3orracHOCTb pa6oThl KnarraHHbiX 6noKoB o6ecrre'IHB 

aenii'IIIHOA rrapaMeTpOB I111T8HHSI 06MOTOK aneKTpOMaf'HHTHbiX r 

Bo6e30I1aCHOCTb - 3alllHTHbiM KOlKYXOM, 

npoCTOTa KOHCTpyKuHH H yao6CTBO 9KCrrnyaT8UHH, Ko: 

o6eCI19'1HB89T IIX 6biCTpb!ft C'beM, pa360pKy, perynHpOBKy H 

qee MecTo, EnoK aocTaTO'IHO rrpocT B H3roToBneHHH, peMol 

Hllll, 0aHHM 113 ero !IOCTOIIHCTB SIBnSieTCSI OTCyTCTBHe Haao6H 

HOi! CIICTeMe CM83KII {jlpHKUIIOHHbiX nap, H8XOaHWIIXCSI 110!1 1J 

30K H8 rrpOTHlK9HHH MHOf'IIX aeCHTKOB, a IIHOraa II COTeH ~ 

rrpepb!BHO, 

8KOHOMII'IHOCTb, B Hall!eM cnyqae 9KOHOMII'IHOCTb rro pa1 

orrpeaenHeTCH KOl!ll'leCTBOM ra3a, rrpoxoaHwero qepea o6'hE 

aaaneHHH: 

Q=V•n. 

3 
3aecb: Q - pacxoa raaa ( HM /qac); V - o6'heM, orrHCbiE 

rrHeBMOKnarrana ( M3); n - 'IIICno UHKl!OB ( 1 I qac) ,06'heM V 

38BIICIIMOCTbiO C XO!(OM h 38TBOp8 (h- B9l!H'IIIH8 11pHp8WE 

TBOP8 OT ero 110l!OlK9HIIH B 38Kpb!TOM Kl!8118H9 JlO I10l!OlK91 

Ho, K8K 113B9CTHO 113/1/, OCHOBH8H OTl!H'IIIT9l!bHaH oco6eHH 

!18Ha 9CTb Mal!8SI B9l!II'IHHa (ne{jlopM8UIIII aaTBOpa) XOJl8 ( h 

6naroaapH aToMy KnarraHHbiA 6noK o6naaaeT MBl!biM pacxc 

COKOA 9KOHOMH'IHOCTbiO, 

Pac'IeTbi rroKa3hiBaiOT, 'ITo nocToiiHCTBa KnanaHHoro 

KOHCTpyKUHI! 1 8 HM8HH0 1 6b!C'I'[JOll9lfCTPH91 9KOHOMH'IHOCTb 1 HE 

f'OBC'IHOCTh CT8HOBHTCH Oll!yTHMee 11p11 nepexone K MOllH~HK8U 

ll!l!M rrpOXOAHhiM ceqeJIHSM lU!CDMfJTII'!CCKOf'O KnarraHa. 

I.3 .:~aKJIIO'feHHe aBTOphi BbipEI)KEl!OT 6naroaapHoCTb E.K 

rroMon<b a H3roToBneHHII, B.E. KpacHoay, IO.n. BywyeBy 

11 B.A, PycaKony 3a noMOlllb B oTnaaKe H HCllbiTBHIISIX Kl!< 
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HX oTpa6oTKH aa ycTaHOBKe B-2 6noKH rroasepranHCb JlliHTelibHbiM HCIIbiTa-

5 5 
HHSIM H BbJJlep>K8liH 6e3 peMOHTa H c6oeB OT 2•10 JlO 6·10 UHKliOBa Pa3liH'IH09 

'IHCIIO UHKIIOB1 CJl9li8HH09 OTJlSlibHbiMH yanaMH 6noKoB1 orrpeaenSieTcSI paa-

liH'IHOft JlliHT9libHOCTbJO HClibiTaHHft Y3liOB1 !IpOBOJlHBWHXCSI H8MH nepeJl TeM 

K8K !IpHCTyl1HTb K KOMI1li9KCHbiM HCI1b!T8HHSIM BCST'O 6noKa. 

BeaonacaocTb pa6oTb! KnanaHHbiX 6noKDB o6ecne'IHBaeTcB yMepeaaoft 

BSliH'IHHOft napaMeTpOB liHTBHHSI o6MOTOK 3119KTpOM8T'HHTHblX !IpHBOilOB1 a B3pbl

B06930!18CHOCTb - 3aWHTHbiM KO>KyXOM, 

npoCTOTa KOHCTPYKUHH H yao6CTBO 3KCI1nyaTaUHH. KoHCTpyKUHSI 6noKOB 

o6eCI19'1HBaeT HX 6biCTpblft C'b9M 1 paa6opKy 1 perynHpOBKY H MOHTa>K Ha pa6o

qee MecTo. BnoK aocTaTO'IHO npocT B HaroToBneaHH, peMoaTe H o6cny>KHBa

HHH. 0JlHHM H3 ero llOCTOHHCTB SIBIISI9TCSI OTCYTCTBHe HaJl06HOCTH B CIISUHallb

HOft CHCTeMe CMa3KH !jlpHKUHOHHb!X nap, H8XOJlSIWHXCSI IIOJl JlSftCTBHSM Harpy-

30K Ha !IpOTSI>KSHHH MHOT'HX Jl9CSITKOB1 a HHOT'Jl8 H COTSH Tb!CSI'I UHKIIOB He-

npepb!BHOa 

8KOHOMH'IHOCTb, B aaweM cnyqae aKOHOMH'IHOCTb rro pacxoJlyeMoMy raay 

onpeaenSieTCSI KonH'IeCTBOM raaa, rrpoxoaHwero qepea o6'heM yrrpaBnHrowero 

Jl8Bli9HHSI! 

Q=V•n. 

3 
3aecb: Q - pacxoa raaa ( HM /qac); V - o6'heM, onHCbJBaeMbift aaTsopoM 

IIH9BMOKli8IIaHa ( M3); n - 'IHCIIO UHKIIOB ( } / '18C) ,06'beM V CBSI38H >K9CTKOI1: 

38BHCHMOCTbJO C XOJlOM h 38TBOpa (h- BSliH'IHHa I1pHpaweHHSI pallHyca 38-

TBopa OT ero liOliO>KSHHSI B 38Kpb!TOM Knarraae llO IIOIIO>KSHHSI B OTKpb!TOM), 

Ho, KaK H3B9CTHO Ha/1/, OCHOBH8SI OTliH'IHT9libH8SI oco6eHHOCTb IIHSBMOKlia

IIaHa SCTb ManaSI BSIIH'IHHa (Jle!jlopM8UHH 3aTBOpa) XOilB ( h = 3 MM), i1MSHHO 

6naroJlapg aToMy KnarraHHbJft 6noK o6naaaeT ManbiM pacxoaoM rasa H Bbi

coKoii: 3KOHOMH'IHOCTbJO, 

Pac•JeTbl !IOKB3biB8JOT, 'ITO JlOCTOHHCTBa KJJallaHHOT'O 6noKa OIIHCaHHOfi 

Kf\IJCrpyKUiflf, a llMCHHO, 6btCT!JOll9HC'l'Plle, 9KOHOMll'IHOC'l'b, HaJlS>KHOC'l'b H JlOJ!

f'Ol'•C'IHOCTb CTBHOBSITCH OUlyTl!Mee IIpll rrepexoae K MOJllltjJHKBUifll 6nOKa C 6onb-

lli11M npOXOt:\HbiM CC'ICI!IieM IIHCBMfl'l'l!'ICCKOT'O K11811Ul!8, 

D .:~aKmoqeJme aBTOpbi BhiplllKAlOT 6naroaapnocTb B.K. KypHTHllKDBY aa 

no'\10Hib B HaroTonneHHH, B.E. KpacHoBy, IO.n. Eywye11y, H.4>. EynaHoBy 

ll B.A. PycaKOBY 3a IIOMOWb B OTII8AKe H HCI1blT8HHSIX K/18118HHbiX 6nOKOB. 
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