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CKOPOCTHOA HMnYnbCHbiA OCUHnnorPA<I> 
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CKopocTaoft BMnym.cablft ocuBnnorpacjJ IIBnHeTCB npB«SopoM, aeo6xo.QI!Mb1M .QnH accne

.llOBAHRB B aan8.QJ[JI CX9M ~.Qepaoft M9KTpoBIIKJ!I, 0.QB8lt0 Bb1BYC1t89Mb19 B H8CTOIIIIl99 Bp8MII 

BpoMblmneHHOCTbJO OCURnnorpacjJbl T8KOrO TRU8 p8CC'UIT8Bbl B OCBOBHOM H8 RCCn9.QOB8BR9 

nepRO.QR'I9CKRX RMBynbCOB B M8nO IIpHro.QBbl .llnll ueneft B.ll9pHOft M9JCTpoHBJCB, STO CBH38BO 

CO cne.QyJOIIlHMII 1Ipii'IBB8MB: 

1. npa aan8.QJCe cxeMbi c noMOIIlbJO BMnyn~ocaoro reaepaTOpa a ocnannorpacjla acerAa 

B03MO*BO nouyqeaae cneuaan~oaoro RMnyn~oca .Qns 3anycJCa pa3sepTJCH, onepe~aJOmero ac

cneAyeMbtft RMnyn~oc, noaTOMY 38AepJI(J[a B 6noJCe p83BepTitR ocnunnorpacjla ue aMeeT cy

mecTaeaaoro 3R8'19BRB B o6bi'IBO sanseTcB .lloson~oao 6on~omoft (TaK, y cepaftaoro ocuanno

rpacjla Cl-10 38.QepJI(J[8 3anycJCa pa3BepTKH paaaa 60-80 aceK, a y C1-14 - 100 aceK). 

2. BBBAY TOro, 'ITO aMnyn~>CbJ, nonyqaeMble c pa3aoro poAa reaepaTopoa, CT8HA8pT

Hbl no aMIIn&Ty.lle, s cepBABbiX ocnBnnorpacjJax ae npaaaMaeTcs Mep JC yMeabmeaaJO 3asaca-

MOCTB 38.1l9plKI<R 38ByCJC8 p83B9pTKR OT 8MIInRTyAbl 38nyCK8101Il9ro RMnyn~oca. 

3. TaK xaJC nepaOAN noaTOpeaaa RMnyn~ocos reaepaTopos o6bi'IHO AOCTSTO'IBo aenaxa, 

TO 8 C9pRftBbiX OCURnnorpacjJax ae npRBRM89TCB Mep no YM9HbW8HHIO M9pTBOrO Bp9M9HR 

CX9Mbl p83B9pTXR, 

npa accneAoBaBRB eneJCTpoaao-cjJR3B'IecJtoft annapaTypbl B peanbRbiX ycnosaax ( aanpa

Mep, H8 ny'IK9 '18CTBI1 OT yCXOpHT91111) B9T B03MO~HOCTB C03A8Tb onepe~810UIBft RMnynbC 

38nyCK8' IIpH aTOM p83B9pTit8 38ByCX89TCII C8MHM HCCn9AY9MbiM RMnyn~>COM, 8 B Tp8KT 

BepTHX8nbBOrO OTXnOB9HHII OR nOCTyn89T 'l9p93 xa(Sen& 38A9plKI<H, npa 38A9pJI(J[9 3anyCK8 

nopB.IlJC8 80 HC9X H906XOAHM8 AnBB8 K86ens, p8BB8B 15-20 M9Tp8M, 'ITO npHBO.QRT X HCXB

lK9BHJO cjJopMbl BCcneAy9MbiX HMBynbCOB, ecna OBH HM910T cjJpoHTbl nopBAX8 H8HOCeXyHAbl. 

Tax KBK HMnyn&cbi OT AeTexTopoB BAepHbiX a3ny'leaaA RM9JOT pa36poc no aMnnaTyAe, 

TO npR aa6nJOA9HRR HX H8 81Cp8B9 cepHRHbiX OCURnnorpacjJoB B03RHX89T BCneACTBR9 38BHCH-

MOCTH 38.1l9plKI<B 38nyCK8 p83B9pTXR OT 8MnnRTYAb1 HMnynbC8 p83Mb!TR9 OCUHnnorp8MMbl 

no OCR X. 3TO p83Mb1TB9 H8tlnJOll89TCB R TOrA8 1 KOrA8 8MnnaTyAbl HMnynbCOB CT8HA8pTR-

30B8Hbt0 BCn9ACTBH9 TOrO, 'ITO HMnynbCbl CT8TRCTR'19CXH pacnpeAeneHbl BO Bp9M9HH H CX9-

M8 p83B9pTKR H9 BC9rA8 YCII9B89T It BB'I8ny HOBOrO UHXna B9pHyTbCB B HCXOAH09 COCTOH

HH9o npa 6onbWOM MepTBOM Bp8M9BB CX9Mbl npBXOllRTCB nOHH~8Tb HRT9HCRBHOCTb HCcne

AY9MOrO npouecca, 'ITO, oo-nepsblx, ae scerAa B03MO~Ro, a, BO-BTopbtx, yMeabmaeT ap-

xocTb ocuannorpaMMbl. 
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0DRCbiB88Mblll BRlKO llpROOp BbtnOnHeH C Y'I8TOM OCBOBHblX TpGOOBaHRII, llp81l'I>RBnii8Mbllt 

K OCDHnnorpa~y, npOillla3Ha'leBBOMY llnll HaCTpoiiKR SDOKTpoBBO~R3R'IOCKOII annapaTypbl, 

CxeMa paaaepTKR &MeeT Manoa apeMsr 3allepJKXH aanycKa, cna6y~ aaaacaMoCTb apeMeaa 

3Hil8plKKH OT aMnnRTyllbl aanycKa~mero RMnynbCa B OTBOCBTOnbHO Manoa M8pTBOe Bp8MII, 

KpoMe roro, KOBCTPYKDRII npa6opa o6ecne'I&BaeT nerKall llOCTYD aenocpencTaeaao K BbiBO

AaM nnaCTBB Tpy6KR 6 e3 XHXRx-nH60 DpoMOJKYTO'IBblx npOBOABKXOB, 

KoacTpy!URR a 6nox-cxeMa npa6opa 

KoaCTp yKTBBBO 11pH6op COCTOHT H3 ~nOKH pa3BepTKR0 6nOK8 RBARKHTOpa R 6nOKOB IIR

THBHH, Bee 6nOKH HMOIOT OARBHKOBY~ WRpR&y 118p8AB811 IIHKOnH R p83M80l8Bbl B 06bt'IKOA 

n -o6pa3HOII crollxe. KoHCTPYXIIHH 6noxa HBAHKaTopa Taxoaa, 'ITO B03MOlKOR AOCTyn ae

nocpeACTBeBHO x nnacTaaaM Tpy6xa. 06mall BRA npa6opa noxaaaa aa pac. 1, 6nox-cxeMa -

aa pac. 2. 

Enox paaaepTxH cocTOHT aa cnenytomax cjlyaxnaoaanbBbtX yanoa: npenycanaTenR, ~p

Mapy~mero XHCKHAa H OKOHe'IHOro KHCKHAHo nnK IIRTHHHR 6noKa paaaepTKH HCIIOnb3ytoTCII 

CTHBAapTHbte BbtnpHMBTenH, pa3pa60T88Hb18 AnH IIBTHBRH SDOKTpoBBO-<j>B3K'IeCKOII annapaTy

pbl, 

CxeMa paaaepTKK pa6oTaeT TOnbKO a lKAymeM pelK&Me. HccnenyeMbttl cHraan nocTy

naeT aa axoll npeuycunaTenH, a xoTopoM o . t ycamtaaeTcs a ~pMapyeTcH. O uaoapeMenao 

carnan nocTynaeT aa axoll naaaa aaueplKKH, npeacTa anstomef! co6ol! pauHo'IBCTOTHbiii xa-

6enb, C BbiXOil8 KOTOpo!! OH IIOII81l89T 88 yCHnHTOnb BOpTHKHnbBOrO OTKJIOHOHHlt ( B K8'19CT

B8 KOToporo MoJKeT 6btTb acnonbaoaaa, aanpHMep YP-4), na6 o aenocpencTaeaao Ha aepTII

xanbHbte nnacTHHht T py6Kif . 

CHrnan C BbiXOilB npeuycHnHT9JIK 3811YCK89T ~OpMHpytoOlHII K8CK81l, C KOTOporo CHKMH

OTClt npRMOyrOllbHbtl! HMnynbC 0 KCIIOllb3YOMblll llnK IIOilCBOTH 3 Kp8HB Tpy6KI! H llliH 38nyCK8 

OKOH9'1HOrO K8CK81l8 p83BepTKH, J.1MDYllbC C Bb!XOil8 OKOHe'IHOrO K8CK81l8 IIOil8eTCII 88 HH-

Terpap ytolllYto RLC - uenb, c B btxona KoTopol! aanpHJKeuue noJlaeTcH aa oTKn onHIODlHe 

IIJ18CTHHbl Tpy6KH , I13M8HHII llliHT9JtbHOCTb RMIIYJtbCll H IIOCTOHHBYIO BpeMOHII HHTerpHpyiOOlOII 

11911H C IIOMOIUb!O nepeKJI!O'IBT9JtH 0 MOlKHO IIOJtY'IHTb '19Tbtp e Jl liiiTOJtbHOCTH p a aaepTKII! 

4,10,20 a 30 acex/cM. 

BnoK aauaxaropa BKII!O'IaeT aneKTpoaao-nyqeayiO Tpy6xy I3nOID IM, cxeMbi peryna 

poBKH HpKOCTK, 8CTRrM8TH3M8 H <J>oxycapoBKR 0 8 T8KlKe CXeMbl CMeOleHHH ny'la B ropH30H

T8ltbHOM II B9pTHKaJtbHOM aanpaBJtOHHKX, nnH YMOHbWOHHR OMKOCTHOII Harpy3KR IIJI8CTHB 

BepTHKHJtbHOrO OTKIIOH9HHH H llliH Yll06CTB8 pa60Tbl BepTHK8JtbHOe CMeOlOBHe liY'IH 11poH3BO-

LIHTCH li3MeH9HHOM B911H'IHRbl H BanpaBnORHH TOK8 B OTKJIOHH!OWHX K8TYWK8X L 1 a L2. 

KaTywxa L 1 a L 2 Bbt6apa IOTCH TaKHM o6paaoM, 'ITO npa OTKnoaeaaa nyqa aa + 20 MM 
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OT "!x9BTp8 81CpAB8 B8DpSiliC9BHOCTb OTICJIOHSIIOID81"0 DOnR ,B UTYW1t8X B3M9HReTCSI H8 : 50 8M• 

nep-BKTJtOB. B naaaoM ocnBnnorpa¢e 

H 3800 BHTKOB B K8lKI1011 o6MOT1t9o 

L 1 H L 2 HM8JOT AH8M9Tp 40 MM0 WKpHHy 20 MM 

naT8RHe Tpy6JtH npoB3BOAHTCSI OT ABYX npoMb!Wn&HHhlX Bb!DpSIMRTenel! BCB-3. Hanpa

llt9BR9 nocneycJtopeua 3nT MOJKeT 6h!Tb Bhl6pauo c DOMOID&JO n epe'KnJO'lSTena paBRhlM 

0;2,5 B 5 JtB 0 'lTO COOTB9TCTBY9T qyBCTBHT&nbROCTH CHraan&HOI! OTKnOHRJO!D81! CHCTeMhl OKO

no 4,5; 5,0 a 5,4 a/MM. liJapaaa nHRHR - ae 6onee 0,5 MM. CxeMa 6noxa ynpaBneRHa 

Tpy6xa npa&eneaa aa pBc. 3. 

npHBDBDB81lbHaSI CX8M8 6nOK8 p83B8p!EB 

npHHnBDBallbBaSI CX9M8 6noKa p83B8pTitB .ll8118 H8 pBCo 4, 06&t'lll0 BCCnenyeMb!l! CBr

aan nocTynaeT no Ka6enJO aa B btCOJtOOMRhlll BXOA npeAycBnBTensr B nanee no Jta6 en10 38-

nepJKK:H ua nnaCTBBb!0 OAB8lt0 B03MOlKBhl Cny'l8B0 Jtorna BMDynbC 38nyCJt8 6 yneT DOA8B8TbCSI 

OTA9nbHO OT BCcneuyeMoro HMDyn&C8 B3 npyrol! 'l8CTB CX9Mb! 0 nnsr y c Tp8 H9HRSI 0Tp8JK8HBII 

DpH p83Aen&HOM 38DYCK8 BXODH09 CODpoTBB118HB8 CX8Mb! MOJKBO T8KJK8 YCT8BOBBTb p8BilhlM 

75; 100 H 150 OM .npH DOMOIDH DepeKnJO'l8T9nSI, 

3anycK CX9Mb! MOJK9T npoB3BODHTbCSI K8K DOnOlKHTenbBb!M, T81t R OTpBD8TenbBb!M 

caruanoM. 113Meaeuae nonapaocTR cBraana npoB3BOARTCSI BMnyn&CHbtM T paacljlopMaTo poM 

Tl B8 ljleppBTOBOM cepne'lBBKe, 'lHCno BBTitOB ICOToporo 10:10. nna ycTp8H9HHSI n e perpy3-

I[R npe nycanBTensr npu 6on&mux aMDnBTynax uccneuyeMoro uMnyn&ca a npu6ope npenyc>•oT

peu aTTeui08TOp c Jto91jl<jluuueuToM ocna6neusr 1:1; 1:10 u 1 :50, 

nnsr ycuneBHR HMDynbe8 H p83B8TBneBBSI ero DO DBYM p83nH'lHb!M K 8H8n8M (AnSI 38-

nycJta ABYX ljlopMHpyiOIDHX KaCKIIAOB) CnylKBT npeuyCHJIRTen&, C06 p811Hhlll H8 naMD8X n
1

, n
2 

B n3. naMna n1 RBnSieTCSI o6mel! una o6oBX xaaanos. AMDJIHTYAH811 xapa xTe pHCTHIC8 K8JK

noro KaHana aenauel!ua, 'lTO y Meu&waeT 38BRCRMOCTb 38AeplKitB 3anycxa oT aMnnHTYAhl 

axonaoro xaaana • 

nonOJKBTe1lbHhl8 RMnyn&Cb! C Bb!XOAa npenycHnHTenll 3 a nycKaJOT ABa ljlop MHPYJOII!HX K8C

K8D80 co6pa11Hb! 9 aa na.MD8X CO BTOpB'lHOII 3MBCCHel! n
4 

H n
5 

(6B1n) no CXeMe C DOnOJKH

Ten&HOII o6p8THOII CBSI3bJO M8lKI1Y 8HODOM H K8TODOM,• 8 BCXOAROM COCTOIIHHH naMDbt ljlopMH

PYIOIDBX Jtacxanos 3anepThl, nocne npuxona aanycxatom ero RMnyn&ca naMDhl OTKpbtBaJOTCII, 

H C BX DBRODOB CRHM8JOTCSI DOJIOJKBT9n&Hbte HMDY1lbCbt 0 AnHTen&HOCTb ICOTOphlX 3 8 BIICHT OT 

senH'lHBhl eMJtOCTB, BJtnJO'leaaol! MelKI1y aaonoM B JtaTonoM. Bena'lBHa eMKocTell H3MealleTcR 

061I!HM nepeJtnJO'l8T9119M DJIHTE!n&HOCTB p83B9pTitH, nnuTe nbROCTb RMnyn&ca npH p 83nR'lllbi X 

DOnOJK9HHIIX nepeKnJO'l8T911SI 6yneT p8BB8 40; 100; 200 H 300 HC91[, 

C ABHO.Il8 OAHOrO B3 ljlopMBPYJO!I!HX lt8Cit8.1lOB (naMDhl n
5

) CRHM89TCB T8KJK9 DOnOlKH

Ten&Hhlll HMnyn&c noncseTa Tpy6Ka, 
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Bsu~y Toro, qTo Bxo~uoe corrpoTBBneRHe o~toaequoro Kac~ta~a npu no~aqe ua aero no

nolKHTen&aoro BMnyn&ca HeBenHK0 0 Me~y <jlopMHpyJOliiRU B OKOaeqHbiM Jt8CKEUIOM BBe~8R B8-

TOAHb!ft HOBTOpBT9nb C ycaneHHOti oopaTBOJ! CBSI3bJO (naMDbl n
6 

B n
7

). Bb!OOp BMQHaO STOro 

THIIB IIOBTOpHTenSI o6ycnonnen TeM, 'l'rO OH HMQGT M81IOe Bb!XO~aoe COHpOTBBII8aBe R XOpoliiO 

n epenaeT o 6e nonHpaocTH HMnyn&ca, qTo BalKHO c ToqJta 3pelmll yuea&meauB MepTBOro ape-

Meua cxeMhi. 

C Bb!X0~8 KaTO J:1 HOro HOBTOp HTQlUI HMIIYIIbC IIOCTynaeT Ha OltOHeqable KaCKB~bl CX9M 0 

co6paHHhl0 H8 naMnax c o BTOpaqao !l 3MHCCHell c KPYTB3HOII sa - 200 M8/B (naMIIbl n8 R 

no>· B HOpManbHOM COCTOS1HHH o oe IIBMIIb! 3anepTbi. c aao~a n aMHbl ng B ~RHO~a naMIIbl 

n
8 

CHRMBIOTCII COOTB0TCTB9HaO OTpHJl8Ten&'ll:b!ll a nonolKBTen&Hblll BMIIyn&Cb! C BMnnaTy~oll, 

onR3KOJ! K aanpHlKeaBJO RCTOqHBKB IIRT8HBH 0 KOTOpb!Q 38T9M II0~810TCH Ba BHT9rpapyJOli!H9 

R L c -uena. npaueaeaae HHTerpapyJOIJlHX RLC -nenell no3BOnHeT nonyqHTb 6onee 

BhiCOKae cKopocTH pa3BepTKII a 6onhmyJO aunnHTyay ,,nHnbi." B ~aaaoll cxeMe a MnnuTyaa ~syx

TBKTHoro nunoo6pa3aoro aanpsDKi!BIUI paaaepTKH nocTaraeT ~ 1000 a. 

Pe3yn hTBTbl ucnhtTBHH il np116opa 

Ha puc. 5 noKa3aHa 38BHCHMOCTh 3anep)[{Kl! 3arrycKa oT a MrrnHTYllbt s xo u aoro RMnynh

ca. J.iMnynbC IIOJ:18B81ICH C reaepaTopa H8 pTyTHOM pene f5-12. nnBTQIIbHOCTb !!MIIY!TbC8 6b!

na pasaa 8 seeK, <jJpoaT - 0, 7 aceK. J.13 rpa<f>nKa sanao, qTo aa~eplKKa aanycK8 M8no M9HH

eTcB np11 8MIInRTy!le BXOJlHOro HMIIY1Ib08 6on&me 0,5 B II JlOCTHr8eT BQIIRqHHb! 22 HCGK 

y>Ke npa 8MIIIIHTyne axonaoro aMnynhca, paaaoll 0,8 B a ~anee ae MeaReTcR, 

J.13MepeHRR HQIIHH9l!HOCTH p83BepTKH 0 I1pOB3BOJlRBWH9CSI nyTeM IIOll8qH 88 Iln8CTRHb! 3a

nep)[{8HHb!X HMIIyn&COB, IIOit838nH, qTo IlpH ~lU!T01IbHOCTH pa3BepTKH 4 HCGK/cM HGnHHeiiBOCTb 

COCT8BIIR9T • 10%, 38 HCKIIKJqeaHeM H8qa/IbBOro yq8CTK8 B 4 HCQK, T8KRM o6p830M, non

HOe BpeMH 38~eplKKH RMIIyn&C8 COCT8BIIHQT 26 HCeK. H8 pUC, 6 IIOK838H peayn&T8T H3Mepe

IIHSI naaeliHOCTR pa3aepTKR npa AnHTGnbHOCTR paaaepTKH 4 uceKicM. HenuaellaocTb paaaepT-

KB u aa~ep~8 38BHCHT OT no~6op8 napaMeTpoB RHTerpupyK>meA RLC nena. H8 puc. 7 

npaaeneua ocnunnorpaMM8 HMnyn&c8 c reuep8Topa f5-12 nnaTenbHOCTbK> 8 aceK c <jJpoHTOM 

UOpHJlK8 0,7 HCeK, nonyqeuH8SI Hll OIIHC8HHOM OCURnnorp8¢e, nnuTen&HOCTb pa3BepTKR 

4 aceKicM. 

Hauepeaae MepTBOro Bpeueau, npoaaaonueweeca c nouom&JO reaep8Top8 cAeoeunblx 

HMnynbCOB fJ.iC-1, HOK8381IO, qTO OHO paBHO 0,6; 1; 15 B 50 MKCeK COOTBQTCTBeHHO a8 AH8-

H830B8X AnRTen&HOCTell p83BepTKH 4; 10; 20 H 30 HCelt/cM, 

B 38KnJOqeaae 8BTop BbrpalK8eT 6n8roAapuoc,Th E.E. 03epoay 38 ueHHbie coBeTb! a 

aaMeq8HHH npa co3AaBRR A8Huoro ocnunnorp8~a, a T8K)[{9 ~.H. J.in&uqeay 38 6on&myJO MOH

T8)[{HYJO a uex8HRqecltyJO p86oTy, 
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pH C. 4. 

p H C. s. P8Bn8HHII T Enox yn Py6xu 

p83BepTKR cxeMa 6noxa npRRURflB&flbR&II 



50 

20 ........ .....__ ---------- ...... _ . ------
. ----

10 

OL----L--~----~--~----L----L--~L---~---J----~----~ 

2 4 6 8 10 12 14 16 18 20 U8x.~. 
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100 

' >.:: 
: 80 
~ 

~ 
tj 60 
~ a 
Qj 

~ 40 
~ 

~ 
~ 20 

0 

p H c. 5. 3aBHCHMOCTb Bp9M6HII 38A&pli<Jtll aanycxa pa3BepTIII 

OT 8MAnHTYA~ BXOABOro CKraana . 

8 16 24 32 40 48 56 54 

p B c. 6. nHael!HOCTb pa3B6pTKII. 



p H C. 7 . 
OcnannorpaMMa HMITynhca c reaepaTopa f5-12 nnaTenbHOCTb~ 8 acex c 
<jJpoaToM nopBnxa 0, 7 acex; aMnnaTyna HMnynhca 50 a . CxopocTb paaaepTKH-

4 acex/cM 


