
06bE1lV1HEHHblt1 V1HCTV1TYT 511lEPHbiX V1CC.nE1lOBAHV1t1 
Jlauop:nopiiH >i .'lep H ~>IX upoo.ll'\1 

B .M. fla 'l nHoB 

P- 897 

6biCTPO.UEMCTBYlOllU1E nEP ECl..JETHbiE 
HAKOni1TEnbHbJE CXEMbJ 

I 

Jly6Ha 1962 ron 



1 

B.M~ na'IHHOB 

obiCTPO.llEMCTBYIOllli1E 
HAKOnHTEnbHbiE 

nEPECqETHbiE 
CXEM.bl 

. · 

. \ 

• 

P-·897 

' HanpasneHo B nT3 

.............. llcrtl'rJ!, 
.Qefiii!IX aCCHlON11.\ 

6MS TEJ.(A 

-. ~ 

... 



···~ 

',:- ~ 

! 

Bse.aeHHe 

npu peWeHHH MHOI'HX aa,aaq Tpe6yeTCH TO'IHOe WHpOKO.llH8ll830HHOe H3MepeHue 

qacTOT aneKTpu'leCKHX xone6,aHI!ll: .a; IOOMru. B qacTHotTH, TaKaS! aa,aaqa B03HH~aeT 
npu 8BTOM8TH38UHH H3MepeHHll: TOllorpa¢uu M8I'HHTHO~O llOIIH B HOBOM THlle.yCKOpHTe

IIH ·_aapg:>KeHHblX '18CTH_U - B" yCKOpHTene C llpOCTp8HCTseHHOll: Bapuauuell: M8I'HHTHOI'O 

noJlSI. MaKCHMallbHble senH'IHHbi M.arHHTHbiX noneit s no.ao6HbiX ycxopnTenHx .aocTu-

- I'8IOT -; 20 TbiC~'l GpCTe.a. npl-1, B8pH8UJUI ilona .zlo 10 TbiCSl'l 3pcTe.ll~ npuauan pa60Tbl 

TaKoro ,ycKopuTenH, Tpe6yeT aanaHHH H CTa6unHaauaH MBI'lllt:T:ioro nonH c TO'IHOCTbiO 

.ao .a.oneA apcTe,aa,. KaK uaseCTHO, o.aHKM 1~3 :-.teTo,aos uaMepeHHH MarHHTHbiX nonell: 

C yKa3aHHOit TO'IHOCTbiQ HBIIHeTCH MeTO,a0 OCHOB8HBbiA Ha H,aepHOM Mai'HHTHOM peao

HaHce0 B KOTOpOM 06bi'IHO HCn011b3YIOTCSI npoTOHbl0 H8XO.llSIWHeCH B BO,ae1 B Ka'leCTBe_ 

H,aepHOI'O 06paaua. VfaMepe!IHe M8I'HHTHOI'O 'nOIIH B 3TOM MeTQ.lle CBO.llH TCSI K H3Me-

• 
peHHIO '18CTOTbl 311eKTpH'IeCKHX K011e6aRHll: reRepaTOpa, npH KOTOpOll: B ,aaT'IHKe npH 

.aaHHOM. MarHHTHOM none npoucxo.auT g,aepHbiA MarRHTHblll: peaoHaRc. BellH'IHHa Mar-

HHTHOro nonH onpe.aenHeTCH no cne.ayiOwelt ¢opMyne: · 

H =ki, 

r.a-e I - qacToTa Kone6auuA reHepaTopa, a k - Kos¢¢uuueHT nponopuuoHallbHOCTH.
0 

I Q 
noniO B 20 TblCR'I apcTe,a ttpH M8I'HHTHOM pe30H8Hye npOTOHOB COOTBeTCTByeT '18CTO-

Ta Kone6aHuit reHepaTopa - 85 Mru. 

TaKHM ·o6paaoM, H3MepuT~Ilb 'IE=CTOTbi .aon:>KeH nepeKphlB8Tb .auanaaoH, no KpaA-

-6 ' 
ReA Mepe, oT 20 Mru .ao 85 Mru c TO'IHOcTbiO HaMepeHHB - lQ • KpoMe Toro, :>Ke-

naTellbHO, 'IT06hi BpeMH H3MepeHHH 6bl110 MHHHM81lbHhl)ld~ T8K KSK .llllSI CHHTHH Tono

rpa¢HH nOIIH Heo6XO.llHMO npOBO.llHTb II3MepeRHe ero BO MHOI'HX TO'IK8Xe VfH.llHIC8UHH 

H3MepHeMolt '18CTOThl .ll011:>KH8 ocyweCTBIIHTbCH B BH.lle .aeCSITH.'IHOI'O 'IHCJla C O.llHO

BpeMeHHOll: ~'IQTblO Ha neHTy. npoMbiWneHHbl~ H3Mepu'fe11H. '18CTOTbl llO,a06HOI'O Tuna 

OTC)'TCTByiOT 0 

Hau6onee y,ao6Rolt CHCTeMoll:, KOTOpyiO MO:>KHO nonO:>KHTb B OCHOBy T8KOI'O ua

MepuTellH• HBIISieTCH CHCTeMa .aeKa.llHh!X nepeC<reTOB HIIH ,aeJIHTenell: '18CTOTbl 0 ¢HKCH

pyiOWHX 38 onpe,aeneRHhiA npoMe:>KyTOK BpeMeHH (sanpHMep,. aa 1 CeK) KOIIH'IeCTBO 

nepHO.llOB KOne6aHHH H3MepHeMOI'O CHI'Hana. TaKHe ycTpOltCTBa H3BeCTHbl· H HCll01lb-

3yiOTCH npH pS311H'IHhlX H3MepeHHHX0 npo6JieMa B03HHK8eT nj>H C03.ll8HHH BXO.Q.HOJt 

CKOpOCTHOji ,aelt8.llblo KOTOpaH .ll01l:>KH8 ,aeACTBOB8Tb CO CKOpOCTblO C'leTa senpepbiBHbiX 

nepuo,auqeCKHx curHanos .ao 100 Mru. 
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B Ka~ecTse sxonuoA nepec~eTHOH neKBAhl nnB nepHonn~eCKHx cnruanos c ~acTo

TOll nosTopeHHB 10- 100 Mru. uan6onee npocTo H_ ecTecTseuuo u~nonQaosaTb nepec~eT

Rhle ycTpOACTB8 H8KODHTenbHOrO Tuna •. .LJ.eneHRe ~acTOTbi B OTHOCRTenbHO He60nbWOM 

ARana30He, ll&nseTCH xapaKTepHbiM pe:mUMOM AnSI nono6HbiX ycTpoAC,TB. 0HH OCHOBa-

Hbl Ha CTyneH'IaToA nepeaapSIAKe 9li,{KOCTH,_ a ~X 6bJCTponeitCTBHe 38.8HCHT OT THna 

DpHMeaseMoro aapsnaoro. u paapsnuoro ycrpolkTsa. Koacpcpau.HeHT .a,eneuus nono6-

HhlX cxeM o6hl'IHO He npeshlwaeT 10, TaK KaK c ero no_BhlweuaeM .o.eAcTsue cxeMhl 

CTAHOBHTCS Me&ee fCTOlt'IHBbjM H MeHee 6biCTpblM. _ 

. . . .. /1,2,3/ 
HasecTHhle aaKODIITenbHbte nepec'leT~_bie ycTpolcTsa noasomuoT nocTH'Ib 

cxopOcTH cqeTa - 30 Mru. 3ua'IHTenbHoe cuu~euHe 6hlCTponeAcTsHB suocHT paapsn

Hhle ycTpoltcTaa1 ssnsrowaecs o6hl'IHO cnycKOBbiMH pereuepaTHBHbiMH aneMeHTaMH 
. I 

( uanpHMep, 6nOKHHr-reaepaTOphl), KOTOpbte o6nanl;ltoT 6on r;.wHM MepTBhlM speMeueM. 
• 

B npennaraeMhlX nepec'leTHhlX cxeMax, HMeiOlUHX llOBbtUieHHyto CKOpOCTb' neA

CTBHRo B KB.'ieCTB9 38pHAHbiX H paapHAHbiX ycTpOiCTB HCllOnb3ytoTCSI HMnynbCHb(e naM

llhl ( 6Bln, 6Cl5n) ~ BhlCOKOi KpfTH3HOA · B Kmo~eBOM pe~HMe, YTO o6ecneotu~ae~ 

Manoe MepTaoe apeMs. J 

~ 
HaJtonuTenbuas neped'leTuas cxeMa c xosc:pc:pauueHTOM neneaus 2 

"' 
·So sxonuoA 6one~ 6hlcTponeicTsytomeA nepec'leTHoA cxeMe KoacpcpuuueuT nene

aus Bbt~p~_H MHHHMaJibHbiM1 paBHhlM 2. CxeMa ( CM. pH~. 1 ) neAcTsyeT B HHTepsane 

~ ' . 
qacToT nosTopeaas axo.ctBhiX curKanoa 4- 150 Mru. CxeMa nocT~TO'IHO npocTa H ue 

KPHTH'IJia K BXOAHhiM HMnynbCaM - nonycKaiOTCs aMnnHTYAbl S-:18 s npH nnuTenb

HOCTSIX 3- 7 . liCe&. npH '18CTOT8X nOBTOpeHHS 70 Mru H BbiWe BXOAHbte CHrHaJibi Mo

f'yT 6J>~To cuaycosnanbHWMB. ' 
B KB.'leCTBe H8KOnHTenbHOA HCDORb3yeTCS eMKOCTb C, B KOTopyi00 KpOMe MOHTa~-

. . ~ . 

HhiX0 BXOASIT eMKOCTH Me~AY K8TOAOM H DOAOfpe&aTeneM, K8T0:00M H ynpaBJ1HI01UeA 

CeTKOi H AHHOAHB.SI eMKOCTb naMDbl n 1' eMKOCTb auona naMnbl n2. BenH•UIH8 eMKOCTH 

C .nocTuraeT - 35 n~. 

npu OTC)'TCTBHH BXOJlHbiX HMnynbCOB naMna n
1 

pa6oTaeT KB.K &aTOAHhli noa'topH

Tenb H noTeuuuan ee KaTona aanaeTCH npir6nH3HTenb8o paaHbiM noTeHuHany ynpasnSI

IOIUei CeTKH 0 TaK Kalt 8 K8TOAe n
2 

CTOHT cp8BHHTenbHO 6onbWOe. conpoTHBneuue .R:z• 
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KOTOpoe onpe.aenBeT M8llblA 8HOL1Hhl.A TOK n
2 

a OTCYTCTaHe CHrHanoa, TO H n
1 

Haxo

LlHTCSl a COCTOilHHH C M8llbiMH TOK8MH H HH3KOit KpyTH3HOA. 

Bxo.LlHhle HMnyllbCbi nocTynaiOT aenocpeLlC\aeHHO Ha ynpaanSIIOlllYIO ceTxy n
2 

H 

c aa.aep.>KKOI - 2,5 HCeK ( Uc 1) Ha ynpaanHIOlllYIO ceTKY n t• 3a.aep.>KK8 o6ecne•IH&8e~-

CSI OLlH~M aaeHOM THna m H~KyccTaeuaoA LlllHHoA llHHHH (L1 , L2 ,-<:1, m = 1,27), . 

aollHOBblM conpOTHaJJeHHeM Rl H axo.auoa eMKOCTblO l18Mllbl nl. Ta-

KHM 0.6pa30M, Ha ynp8Bl1SIIOWY~ C~TKY H K8TO.zl l14Mllbl n1 HMllYllbCbl llOCTynaiOT OLl_

HOapeMeHHO, T8K K8K H8 8HO.Lle l18Mfibl n
2 

( K8TOL1 l18Mfibl n I ) OH.H DOSiallBIOTCB C TeM 

.>Ke 34D43LlbiB4HHeMe 

BXOLlHOH HMnyllbC Bbl3biaaeT H8 ynpaanBIO!lleA ceTKe H K&TOJie ll8M_llbl n
1 

HM

nynbCbl npoTHaOUOllO.>KHO.il DOllS1pHOCTH 0 KOTOpbie aoa6y.>KL18IOT CHllbHbii (70-100 M8) 
' . ' 

LlHHOLlHbiA -TOKo nosaneUHe .TOK8 LlHHOl18 H. 8HOL18 a neUTOLle CO ~TOpH'IHOI 9MHCCHeJ 

681 n aa.aep.>K8HO. liB BpeMB- 4 UCeK. noTeHUH8ll K8TOL18 U k l18Mllbl n
1 

(cM.pHC 0 2) 

CH8'18lla HeCKOllbKO llOHH.>KaeTCH 38 C'leT TOKa B n
2

; a DOCile llOHaneHHSI alHHOLlHOl'O 

Toxa l.o.Ha• npoxo.aswero qepea G2 H .n3 (Crtan), peaxo aoapacTaeT - npOHQXOl1HT 

3apHLl eMKOCTH C. 3TOT aapHLl npOLlOll:>KaeTCH ewe B Te'leHHe _-.. 4 HCeK DoCile' OKOJi -

'18HHSI BXOLlHOl'O HMllyllbCa, npHaO.LlH ;118MDy n
1 

B COCTOSIHHe C rny60KOA OTCe'IKOAo Q 
;,;. 

YaenH'IeKHe noTeHUH~a aa eMKOCTH C MO.>KeT p.ocTHraTb aenH'IHHbl .... 10 a. Ha aao.Ll

HOM CODp!)THalleHHH ll8Mllbl TIl' COOTBeTCTaeHHO, DOSIBllBeTCH HMDYllbC OTpHil"aTell bHOI 

llOilSipHOCTH U. C 8Mill1HTYL10A LlO 18 a, KOTOpbl.il HCDOJl-b3)"eTCH K8K BbiXOLlHOAo 

B nepHOLl LlO cne.nyiOwero HMnyn~a eMKOCTb c paaps)l{aeTCH qepea n2 .ao

CT8TO'IHO M8llb1M TOKOM, Bel1H'IHH8 KOTOporo onpe.aenseT npe;llallbHfiO HH3WyiO '18CTo-

TY cne.aoaaHHH HMnynbCoB. 

Hoablft . HMDyllbC MO.>KeT OTKpbiTb llH!ll b ll8Mny n2, TSK K8K_ n l rny60KO ~anepT8 

no K8TOllYo TaKHM o6p830Me B 9TOM cnyqae n1 llO'ITH He OTKpbiB8aTCHt llHHO.IlHbll 

TOK OTCYTCTBye'l;' H HeT BbiXOllHOrO HMDyllbC80 AHO.LlHbii TOK. l18M.Dbl n2 paapB:lKBaT · 

eMK&Tb . C LlO ypOBHH 0 KOTOpblit 38ll8eTCSI llOTeHUH8llOM ynpaBllSIIOlUeA CeTKH llBM

llbl n
1
• 

npH yael1H99HHH 'laCTOTbl cne.aoaaHHH HMDYfibCOa Cpa.LlHHi TOK 'lape3 o6e ll8MD~ 
I 

B03p8CT8eT._ Jlng CHH.>KeHHSI na.neHHg H8llpH.>KeHHSI H8 R 2 llu· 3 B napannenbHO aMy 

., 
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KOCTb C
3 

HeCKOIIbKO KOppeKTHpyeT pa6oTy ·cxeMbl 68 Bb!CO·KHX '18CTOT8Xe. Pe)KHM 

118Mllbl n.. no IlOCTOSIHH?MY TOKY ocyweCTBJISieTCSI c IlOMOIUbiO CT86HIIOBOIIbT8' 113. Co

npOTHBJieHIISI R4 H R5 aaLJ.aiOT MHHHManbHhiH TOK "'epea n
3 

H cywecTseHHO Ha pa6o-ry 

ycTpOHCTB8 He BIIHSIIOTo 

Heofixo.nHMO _oTMeTH~b .Tecayro csHab nocne.nosaTeJibHO coe.nHHE!HHhiX neHTo.na 

CO BTOpll'lHOH aMKCC:lf~H 11 1 K. TpHOll8 11
2 

B npoue~ce aaps.na H paaps.na H8KOI1HTellb..j 
\. ~ . . . . ' 

aoil "e~u{oc'iH. Snaro.napSI cs~o6paaaoMy saaHMo.neAcTeHIO naMn .s C.l(._eMe .aocTHruyTa 

c&opocTb oooTa tlo ·150 Mru. KpoMe Toro~ e3aHMOCBSI~.b naMJ;I npH aapSI.ne H paapg.ae 
/ 

E!MKOCTH 1103BOIISIE!T ll011fC~8Tb 3H8'1HTellbHbiE! H3ME!HE!HHB B 8MI1JlHTfll8X BXO.llllhlX ·HM

nyllbCOB. CywecTI;IeHH.biM ·llll$1 .neAcTBHSI yc:rpoilcTaa SIBIIBe'rcB aa.nep*Ka a_o ape~eHa 

llHHOllHOI'O TOK8 11E!HTOll8 CO BTOpH'IHOH 3MHCCHE!H OTHOCHTE!JlbHO BXOllHOI'O CHI'H8118 H 

K8TOllHOI'O TOK8a 3Ta,CSOe06pa3H8SI naMSITb.I1E!HTOll8 1103BOIISIE!T llOIIy'IHTb OC06b!H CITO~ 
...... 

co6 pa6oTbl cxeMbl. KpoMe Toro 0 HY*HO aaMeTHTb1 'ITO B pa6oTe ycTpoilcTaa Hcnonb-

ayeTCSI 3H8'1HTE!JibH~SI paaHHU8 B BeJIH'IHH8X TOK8 K8TOll8 H TOK8 llHHOll81 xapaKTE!pH8B 

.anSI neHTo.na co BTOpH&HoA. 3MHCCHeA. 

. •, 

Jl~H-H8Sl CXE!M·a o6na.naeT OllHHM YCTGH<iHBbiM COCTOSIHHE!M• COCTOSIHHE! C aanepTOil 

II~MITOH Jll uezcTOH'IHBO - E!MKOCTb C' qepea 118MITY n2 ITOCTE!DE!HHO paapSI)K8eTCSI llO 

()Haqanblior·o noTeauHana. Ka*eTcH aoaMo:lKHbiM .no6aeneH·He .nocTaTo'IHo HHepuHoHHoro .,. . 
-~~'f:pOHCTB80 KOTOPO,e KOMI1eHCHpOB811<;> 6bl paapSill C TOKOM nOKOSI 118Mllbl 11,2 H .neiJa-. 

JIO aTO COCTOSIHHE! CXE!Mbl T8K_)KE! YCTOH'IHBbiMa B K8'1E!CT!j.E! T8KOI'O ycTpOilCT8a· MO)KHQ , 

HCll0Jlb30~b OllRf H3 H3BE!CTHbiX CXE!M TpHrrepa HIIH CI1E!UH8JlbHfiO M8110MOIUHfiO CXE!!'I}' 

no.n·aapH.aa c. 3To .no6aaneaHe pacwHpHT i:IHanaaoH pa6oTbi .no caMbiX HH3KHX '18CToT. 

Ha~tonHTellbHaSI nepecqeTHaSI cxeMa c Koa¢¢auHeHTOM nepe~eTa 5 

Ha pHc. 3 noJtaaaua R8KOITIITeln~uaSL rrepE!c'leTaag cxeMa c Ko~¢¢Hrurea,_TOM~iiepe-" 

C'leTa 5. ileACTBHE! ycTpo)lc~ea n poHCXOlliiT no o6bi'IHOMy llhSI . ~8KQITHTellbBbiX CX~M 
I . . 

npHHIIHny ( CMa pH Co 4) ~ 8 Ha'lane UHKII8 E!MKOCTb C H CBSI38HHbl~ C HE!H MOHT8)KHbiE! 

E!MKOCTH He aapSI)KeHbi 1 H ·U g 1 - noTeHUHBII ,llHHO,lla Ji8Mnhi JI
1
-paBeH 36 e. Bee 

IIBMnbi B OTCyTCTBHe BXO,llHbiX HMITYIIbCOB aanepTbl no ynpaBIISUQluHM CE!T~~M H8npSI)Ke

HHSMH CMeiUeHKS11 KOTOpble o6ecne'IHB8IO';rCSI HH3KOOMHbi~H llE!JlHT~iHMHo' nepBbiE! 'IE!Tbl-

pe BXOllHbiX HMnyn~a 110llHHM810T CTyfieHbK8MH 110l'eHUH8Jl U g 1 .no :- 4_ a., Cne.nyiO-

IUHil) nSTbiA HMnyn~1 C03ll8B8SI O'lepellHOH CKB'IOK H8npSI)KeHHit H8 eMKOCTH C. npo-
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XO.llHT qepea .llHO.ll .n3 aa ynpaBmiiOlllYID ceTKY naMnbi 11
2

• Ha .llHHO.lle naMnPI 11
2 

-B03HHKaeT HMllYJibC IIOJIO)KHTeJibHOH ll01HipHOCT_H, KOTOpb!l!:# B CBOIO O'lepe.llbt OTllH_paeT 

p83pSI.llHYIO naMny 11
3

• t.{epea .llHO.ll .n
2 

H n.irMny J1
3 

npoHCXO.llHT llOJIHbii!: paapH.ll eM.

KOCTH C. 3TO HCXO.llH09 COCTOSIHHe cpaKCHpyeTCH .llHOLlOM. ,Ll l" B ycTpOli:CTB9 HCiiQfib-

3YIOTCSI LlHO.llbi THll8 ,Ll2-B C llOBbiilleHHb!MH o6paTHblMH COllpOTHBJieHHSIMHo 

O.naospeMeHHO c paapSILlHbiM HMnynbCOM aa aao.ne naMllbi J1
2 

noHBJISieTCH 

HMllYJibC OTpHU8T91lbHOA ll011HpHOCT1!: 1 KOTOpblil: HCll01lb3yeTCH B K8'1~CTBe Bb!XOLlHOrO 

( U BbiXo) 0 BpeMH BOCCT8HOBJieHHSI HCXOLlHOrO COCTOSIHHSI CX'E!Mbl HJIH MepTBOe speMSI. 

orrpe.nenHeTCSI . .llJIHTeJibHOCTb!O BXOLlHbiX HMllYJibCOB H speMeHeM 38Llep:>KKH B JHfMnax 

11
2 

H 11
3 

(- 6 aceK). YcTpoil:cTso noasonHeT .aocTH'Ib cKopocTH C'leTa - 80 Mru, 

MHHHManbH8SI CKOpOCTb c;:eTa 38BHCHT OT 06p8THb!X _ConpOTHBJI ea~A, itpHMeH,aeMblX 

LlHOLlOB 11 6hxs~eT o6hi'IHo HH:>Ke 1 Mru. 

YsenH'IHBaH HCXO.llHhiH noTeHuHan .llHHOLla naMIIbi :11
1

, soaMo:>Kao nony'IHTb see 

rrpOM9:lK)TTO'IHbJ9 K09cpcpHUH9HTbi rrepeC'I9Ta - 2,3,4o C llOSbllll_~HHeM KO~~JiReHT8 

m~peC'IeTa Tpe6yeT{;SI 601Iblll8SI CT86HJibHOCTb BXOLlHbiX HMllYJibCOB fiO 8M~JIHTyt{e H 

LlJIHTenbHOCTH. CymecTseaaasr CTa6HnHaauHSI aMnJIHTYLlhi sxo.aahxx HMrrynbCos o'6ecite-., 
'IHBaeTCH BhiCOKOOMHhiM conpoTHBJieHJieM yTe'IKif naMnhi 11

1
• BxOLlHbie HMnynbCbl .nocT"7i-

TO'IHOH 8MUJIHTYLlbl Bbl3b1B810T TOK yTe'IKH Yll.P8BJIHIOWeli CeTKH 118MUb! J1 
1
• 3TO.T}"OK C03.ll8eT 

nalleHHe aanpH:>KeHHH- aa R 1, KoTopoe HsnsreTcSI LlOIIOJIHHTenbHbiM CMeweaueM naM-

llhi 11 1• BapH8UHSI 8Mll1IHTy .llhl BXOLlHbiX HMny JibCOB Bbl3biBaeT CO.OTBeTCTBfiOWee H3Me

HeHHe· H81IpH:lK_9HKSI CM9JlleHHSI 1 KOMiieHCHpyiOWee HeCT86HJI,bHOCTH '8MU1IJJTY!l &XOLlHbiX 

HMI1y1lhCOBo 

npH K8CK8jJ.HpOB8HHH paCCMOTpeHHbiX cxeM Tpe6yeTC~ npii'MeHeHH9 !'4e:1K.D.y HliMH 

Bh!COiffi.'I8CTOTHOro Tj>8HCcPOpMaTopa .llnH UOJiy'leHHSI HMUYJibCOI) DOliO)f(K't:,91lbHOit n'onap..;. 

HOCTH4 Bee HCTO'IHHKH nHT8IDil.lHX HanpH:>KeHHH Ll011-2KHbl 6btTb CT86HJIH3HposaHb1 4 

0nHC8HHble CXeMbl .ll0CT8TO'IHO npOCTO pellla!OT aalla'ly UOCTpOeHHSI BXO.llHOll: 

LleK8Llbl IllHpOIWi:tHaiiaaoHHOrO H3MepHTe'IISI '18GTOTI>I 10- 100 MrU1 UOCKOJibKY OT 9TOll: 

.neKa.llbl He Tpe6yeTCSI HHLlHKdUHH ee RpOMe:>KyTO'IHblX COC.TOSIHHR. 

HacTpoAKa H nposepKa cxeM npoHaBOLlHJIKCb c noMOlllbiO ocuHnnorpacpa OC-508 

nyTeM ll0Ll8'1H HCCJiellyeMOrO CHrHana HeiiOCpellC'J:B9HHO. Ha OTKJIOHSIIOWHe IIII8CTHHbl 



~~ 

~i~; 
~'-:~-~: 
::::;:-~......_-!. 
~ ~ ;·~-

~ 
-,_-.;...,.-: __ 

~~ 

?~ 
"':~ 
~?:.'• 

~~~~ 

·\ 

~~'")' 
;~t-

-~ 

~ '~ . ;~ 

_;, .. " 
-~ 
.;. 

< .. 
"" 
~
~ 

( 

.. i 

', ~ - ' 

"Jmelt'J'PI)_HHo-ny:'lea~A orpy6Ita. ·.¢loi)Mifpo~aHiie 8eo6x.o.u~-Mhlx exo.nHwx 'HMny:nt:.eoa 8:3 

ca•ycoiltiMblloro· <:1ir;uana, ~ocTY-nan'met:o c reaeparopa, npe.ttcTatsnae:r caMoe_ToHTent>~ 
' .- ,_ . " ~ 

ay·IQ_ npo6neMy -II Tpe6yeT oTAe~bHoro-p&CCMOTpeHHSI• • "' . . .. 

.< 

/. 

> . . 
•AB1'0P nonb3y&TC5l aoaW))KHQCTbiO Bl>IPI13HTb onaro,o.apsocTh JI.B. BacHn&eay 

. f5a -'OHT8>k H ilallll.zl!J;Y ODHCaH~X .'t;X~M. 
' ~- -~-

fl ~ T e p a T J p a 
... 

j-
-~,_ 

<'·-

l~J141:btollea -4J~Y,sn4;M~nirHMHttpoc.;gyttnaa~ ~t..t'n)'nbcHall -r&x-.-u~: J1R MocKeal 

}·:·'_l~.- c~.28e. '~ ~?>-· •.. . . . _ _ 

--

. 2. ·R.{~:P~ NJJ(:f~JM!i'-<t;'N ~4. 201 (19$TT. 

·. s.:-.·a.r~no~i;.a-~/i(e.h~ea&, naMrioabl~-.6bJci-po.a.eAcT~yiowHe nepec'leTHbte cxeMhi 

np~npJl~T, 01-(ID1 p ''7 518,.[1-yoaui ·• ~:eeo· r .. 

\ 

"":Jl.:"" ;.,; 

. \ 
j_ .. _ 

~ ~,. 

a 

·t ~ . 

'-

i_ 

·• ~ 

~ 

Py~~:onHcb • DOcTynHna ·a· H3J;IaTenbC~a.il oT .o.en 
1 e ,!'IHB8pH I~ ro.a.e •.. 

'\ 

·~:-

--

.:--' 

\" 

r 

.' 

:;._c' 

,<.;' 

c~~ 

..~.;;:/f 
'I 

.. · 

.., 

'"'., 



+400& 

R6 
560 

• 

C3 
10 

9 

I 

I 
I 
IC 

..J_ 

.-
I 
I 

$]"'·} : :D-102 
!)2 I 

Puc;. l. HaKon·HTenbH8Sl nepec'leTH8Sl ·cxeMa c Kos<}:><tmuife.HTOM nepec'leTa 2·. 

Utx 
50M2U, 

·~~~--~~~~~~-+.~~3~5~b7-+-~~~ 

PHc: "'2. BpeM,eHH8Sl JlHarpaMMa pa6oTbi ·HaKonnTenbHoll: nepecqeTHOll: 
cxeMbi c Kos<}:l<l:>nnneHTOM . nep~cqeTa 2. 

I 

Q 



~· ~ ,~ . '~~~~iiiif~ ' 
}4(, 

-'t 

,, ,,,., ;Y}~~;;~;-:v·~~" .;,, 
'T. -~ - :s. 
'~~"'(~""' <_~~ :!,. 

~t:: 

~_,.;i_ 

/ 
> ' 
~~ 

y 
~~- . ~ 
·!., .. _,.. 

;,"" "\ . 

l ;;:-·· 

..• 
:: ~ ~ 

·I 
=<. ~: 

-<*' 

.. 

·>:-' 

~ t.., ·•:. 
·t. 

~~.::-

ol· 
-·'t 

--

~\. 

? 
~ 

~ 
"·\..."..,. 

·~ ,. 
'~ 

~-i_ 
~ 
'4 ... 

\ .. /'~, 
't,.: . ,:>~} ... 
-~ ~ -'·~ 
' . 

-~ . I 

~
~ 
~· 

<~ 

) 
~' 
.~· .. , -~ 
·~ 

iiJ>k, 

'' 

.,. to.·· 

,:--:-·· +1508 

+1508. --:--v-• . I ., ~~ 

· ./126B1n UBw. 

I£ • 0-58 1/ 

- - \ . 
Pac. 3. Haa:on,aTen&H~UI nepec'leTH851 cxeMa .c a:osct>tt>auaeaTOM nepeeqeTe 5. 

b' 

"1/.l"lll P1 PI f.lll\' P' -~ ~- ,...to Jo "roi,o 1\ ~50'bo 1\ !70 . T•o I'\ !toOo/\.t ' HCel<. 

:-

· I~op. I 1 'I · I ''" 'I I ' 'I I ' 'I I ' 'I . I I '4- --1-

-1 I I I I ., I rl .I 
-08. 

' ll I I . - 4 s. 
·I 

. . -.f28 I I I . I I ; 7f -1 , I I 1\ I I 

Uc I -~ I lLJ L l I I j I \ l j ::::. 
I I I I I t 3 I = ·1 -368 
'v 

-Ipaa . 
UBbiX. 

Puc:. 4. BpeMeuaag auarpiiMMa pa6o'l'bi aaKonuTen&aoA nepecqeTuol cxeMbi 
c Koscptl>uuueaTOM nepec'leTa 5, 

I 

' 


