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. .!.. o BBE~HME 

PeayJI:oTaTbi, nonytieHHhie B oKcnepvrMeHTax U<I?B3 no vraMepeH~IO 

nOJIHbiX CetieHHiit B3a1i1:MO,Il;0MCTBltiR :Jr 1i1 J( - Me30HOB/I, 2/ TIOCTaBitiJIVI 

nonpoc oc> :ntcnepwMeHTaJI:&Hovr npor epKe TeopeMhi 11oMepaHtiYI<a 1i1 Bhi

xo.n;e cetieH~iit Ha "accMMnTOTMKY"· TaKaR nponepKa B03MO~Ha. n p.n.n:e 

3KCnepMMeHTOB lti npe:HC)~G BCero B LpOBO,Il;VIMO:M B HaCTORIUCe Bp0MR Ha· 

YCKOpVITeJie 11<I>B3 3KCI10pl1M0HTe no VI3Yti0Hl110 a:MnJIVITY,1J;hi KOrepeHTHOll 

pereHepaUMH K ~o- k~o . Ha BCI,n;~po.n;e/3/. 
KaK XOpOliiO 113BCCTH0/4/, aMTIJ::tiJ:Ty,n;a KOrepeHTHOll. pereHepaUMI.1 -

BbipameTcR qepea pa3HOCT:& aMnJIM~:y,n; ynpyroro pacce.nHJtlR K o M K .. 
Ha AaHHOM Bell{eCTBe H no 0DTl1ti0Cl:Oi1 TeOpeMe C ltiCITOJib30DaHl1eM 

1130TOn 11HBapvtaHTHOCTl1 ee MHVIMali tiaCT:O CBSI3aHa C pa3HOCT:OIO no .. rr

HhiX Ce\leHHiit B3aviMO,n;etiCTBlti.fi /(' + 1I j{- - M030HOB o Heno~pe.IJ;CTB0HIUI11 
CJie,IJ;CTBHCM 3KCnep11M0HTOB/I, 2/ ,IJ;JIR aMnJU1TY.l(hi pereHepaUH:t'l B TOM 

:xce Oc5JiaCTVI 3Hepr11li RBJI~IeTCR ~L Cyll{eCTD0HHOe OTJI:ltltiHe OT npe,Il;CKa-
xo;n;a 

3hlBamueroc.n paifeev,i(i1cix!JepeHU11aJI:&IIOro cetzeHVISI KorepeHTHOti pereHe-

pauum Ha yroJI HOJI:o / tf(')/dt.(o 11 H3MC?eH11e B aaBVIC11MOCTVI OT oHep

rHM OTHOIUCHMR peaJihHO}t tiaCTM aMJTJIMTY,I(bi pereHepaUMM K MHMMOi-t 
fl(l)j- (E) 

qacTM fie. r 21 ;'1m. f l.i. c ne;Jexo.n;oM nocne,n;Hero qepea HOJI:& 

B Oc5JiaCTM 3HeprHiit nop.H,ll;Ka ,n;eCRTl\OB ( COTeH) ron/5' 6/ • 

YKa3aHHhiM CJie,I(CTBM.fiM He npOTMBO)e'lJaT npe,n;BapMTeJI:&HLie ,n;aHHbie 

/3/ ,. 0 /{ 0 
3KCnep11M0HTa no 113Y'lJ0HMIO per~;HepaUM1i1 A L - S Ha BO)J;Opo-

,n;e, , npe,n;cTaBJICH.Hhle Ha )HC.I/?/• 

Yl3ytieHwe none.n;eHM.fi B cpyHK~M1i1 sHepnm aMnJIMTY.IJ;hl :KorepeHT

HO:M pereHepaUVIVI Ha ,lJ;e}t·.roHaX Tai\>Ie .fiBJI.fleTC.fi B03MOji\HhiM OKCnepviMeH

TOM no npoBepKe "a!IJcpeKTa CopnyX:)Ba", odHapy:HeeHHoro B pae5oTa~I,2/. 
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Hcnon:osysr :3TM .ztaHHhle m npe,IJ;noJiara.H ,, . , tiTO noJinoe cetieHme /(+ tl 
TIOCTOSIHHO Bhlille 20 raB, MOZHO BH,ll;ET:O, \ITO pa3HOCT:O DOJIHhiX CetiBHM~ 

Ha ,D;etlTOHe He CTpeMmT:OCSI K HYJIIO B 06JiaCTM :3Hepr11tl 15-65 r3B/C. 
lf1'0 

B padoTe/8/ noKa.saHo)'G!o npHBG,IJ;wr K cy~ecTseHHOMy OTJB1tiifiv ,OT 

pe.ztJKMescKoro none,n:eHvr.fi (~~ } 
0 

r. r~ I13MeHeiH1IO cpashl pereHepai.nni 

Ha .ztet1TOHaX B 3aB:VICl1MOCTH OT 3Hef.rMM (CM.pHC.2) • K U aHaJIOrHtlHO

MY BhiBo.n;y npMXO.ztRT 11 a:aTopu pac50'lhl/91. . . 
0TM8Tl1M ,D;OnOJIHI1T8JI:OHYIO D;CHHOCT:O 3KCTICpHM8HTa TIO H3Ytl8HI1IO 

pereHepa:o;xm Ha .n:enxoHax. 

I. ITocKOJI:OKY .n;eiTOHhl MMCIOT MsoxoncnMH HOJI:o, ,n:aHHhle no pere

Hepa:o;HM ;MO;ryT 6hiT:O Henocpe,n;CTBCHB 0 cpaBI-!8Hhi C ,D;aHHhiMH no DOJIHhiM 

ce\.leHM.fiM K + d 11 /{·- d , IIOJrytieHHbiMl1 B !19?B3. 

2. HaJIMtiMe ,D;aHHhiX no perenepaD;I1H Ha .n;e~TOHaX COBM8CTHO C 

.n;aiiHhiMM no perenepau:vm Ha BO.n;opo,I{e nosBOJIMT Bhl.zteJIHT:U pereuepa:o;Mro 

Ha HCtiTpOHaX VI 3aTeM CB.fi3aTh BCC ,IJ;aHHbiC C VI3MCpCHMRMM DOJIHblX 

cetieHM~ K:!:. P 11 K .±. 11 • 

3. Onpe~eJieHme aMnJIVITY.zthl pereHepaumm Ha HenrpoHe npe.n;ocTaB

nsreT YHMKaJILHhle CBe,D;eHVIR 0 .n;ei1CTEMTeJI1HOti traCTM aMDJIMTY,D;bi ynpyroro ·- . 
pacceSIHMSI Bnepe.IJ: K 0 

11 I<" - MC30HOB Ha uelxpouax, KOTopaR 

cnocodoM no 

~HTep~epeHUHM KYJIOHOBCKOI m R.ztepnon aMnJIHTy,n:. 

4 • )laHHhle 0 pereHepal'(HM Ha DpOTOHaX H HetiTpOHaX MOryT c5biT:& . 

MCl10JI130BaHhl TipM paCCtieTaX no OilTMtieCKOti MO,D;eJIH pereHepal'(HM Ha 

.fi,ll;paX H 3I(CflepHM8HTaJI:OHOi1 npOBCpKt:: npHMBHHMOCl'H Ol1Tv1tl8CI\Olit MO)J;eJIM 

R,D;pa npH BhiCOKMX 3HeprH.fiX. 
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5 • :VI3MeHeH:vre q)a3bi pereHepar.:rvrl'l B ~YHKIJ;Vll1 SHeprVI:Vl BCT:b CJIO.JJ;

CTBVIe ,n;:vrcnepCVIOHHbiX COOTHOillOHVIM VI llOCTORHCTBa ~ ~ np:vr BbiCOKl1X 

GHeprMRX VI He SaBl1Cl1T OT po,n;a MVlilli~HVI/8/ • ITOCKOJI:OKy, KaK dy,n;'jjeT 

flCHO lii3 ,n;aJibHeVtrnero, CelleHliie perenepaD;liilii Ha ,n;eiiTOHaX B HBCKOJI1KO 

pas 60JI1ille celleHVIR pe~eHepau;VI:vr Ha Bo.n;opo.n;e, cTaTVICTVIllecKoe o6ecne

llei-me lii3MepeHVIR q>a3bl Ha ,n;eliiTOHaX 6y.n;eT 3HallVITGJI1HO Jiertrc • 

MeTo.n;:vrqecK~,no TOM ze npvrllHHa
7

npoBepKa npe.n;noJioxeHVIR o 

nocTORHCTBe .6. e) , JieriiiaR ·B ocHosy paccMoTpeu:vri1 181 :vr 191, MOi!eT 

6biTb c,n;eJiaHa 60Jiee TO'llHO Ha ,n:eiiTO:IaX, llCM Ha npOTOHaX. 

6 • C TOllKVI SpOHVIR TeOpvi!1 KO MllJIGKCHbiX yrJIOBbiX MOMBHTOB pe-

reHepaD;I1.H Ha .n;ei1TOHe orrpe.n;eJiaeTC.fi C/\.) -nonrocoM (eM., Hanpii1Mepf<~~11/}. 

MSylleHJ/18 3HepreTI1llBCKO~ 3aBVICJ/1MOCTl1 KOrepeHTHOVl pereHepaD;J/1I1 Ha 

,I(OHTOHe D03BOJB1T Onpe,n;eJIJ/1T:O DOBe,n;eHJ/18 I.Jj -TpaeKTOpl1l1 B OdJiaCTVI 

nepe,I(aHHbiX VIMDYJI:OCOB t -- Q. 

2. . METO)l :v13MEPEIUIS1 AMflJH1TYJU1 KOrEPEHTHOt1 PErE~IEPAU1111 

PaCCM0Tpl1M I\paTKO MBTO,It l13yqeH:t1.H DOBO,D;GH:t1R paSHOCT:t1 

k. 0 I/o 
aMDJil1Ty.n; paccenH:t1R BDepe.n; \ I1 /"\ - M030HOB Ha Hyi~JlOHaX 

I1 .fi,Il;paX B SaBI1CHM0Cl'J/1 OT 3HeprHl1 rryTeM I1CCJIO.JJ;OBaHHR pereHepa:o;H11 

KOpOTKOjKJIIBYIU:t1X f<.; - MBSOHOB .JJ;OJirOJKI1BYmHMI1 /{ Lc -MBSOHa~.m. 
B SaBHC:t1MOCTJ/1 OT BI1,1l;a B3aHMO,D;O~CTBI1R na.n;arome~ BOJIHbl C 

BOIUOCTBOM - pereHepaTOpOM pa3.JIVItraiDTCR I1 Ha6mo.n;aiOTC.fi Ha Ollb!Te 

O,ItHOBpOMOHHO B OCHOBHOM Tpi1 Bl1,D;a pereHepau;M:u/4/: 

I) TpaHCMHCCVIOHHaR HJII1 KOrepeHTHaR, 

2) ynpyrag VIJIVI ,D;Vl~p~KIJ;VIOHHaR, 

3) Heynpyra.a. 



Ka~~or~ M3 3TMX npoueccoB xapaKTepnsyeTCR onpe~eneHHhlM pacnpe

~eneHMeM yrna Bhlnexa [e ) !($~ no OTHomeHmo K HanpanneHmo 

na~aromero }(~ 11 MX MHT8HCMBHOCT1ID. 

/{
' 0 

HarrpaBneHne KorepeHTHO pereHepnponaHHux 5 npaKTM-

J( o 7 
tlGCKI1 COBTia,D;aeT C HanpanneHMCM rra,n;aiOIJ{MX 1- ({)lnt?.-Y. ,_ 10- pa,n:), 

a MHTeHCHBHOCT1 I 8 {P) - onpo,D;eJIReTc.H KoMnJier~cHbiM Koscn9?MUll!eH

TOM pereHepaUMI1 jP (pj. , KOTOphln MO~eT 6hlT1 Bhlpa~eH B BM,Il;O 

rrpOM3Be,D;eHI1S-l Tpex tiJICHOB :· tiviCfla aTOMOB B 8,1l;MHM1(0 Od'.Oe:M~ /V , 
pa3HOCTI1 aMrrJIHTY,D; yrrpyroro pace e.fiHM.H nnepe.u /{ 

0 
lii 1(

0 
Ha 

,D;aHHOM .R,D;pe 2 _f?..: = f fp)-.f;)Iti ciJai<TOpa, CBR3aHHOro C ,JJ;JIMHOD pere

HepaTOpa·lii li!MTIYJI1COM K0
-Me30HOE (eM. (I)+ (5)x). KaK nn.n:uo 113 

Bhlpa~eHMn (2)+(4), qnsa K03~cpnrneHTa pereHepaUMlii Lip {P)cocxoMT 
'£13 cyMMhi )J.BYX tlJieHOB, rrepBLIM 11: KOTOpLIX 8CT1 cpa3a pa3HOCTlii 

aMDflliiTY)J. ynpyroro paCCCRHlii.H, a BTOpOI - MO~eT dhlT1 TIOflHOCTLID 

BhltlVICJieii. 

YrJionoe pacnpe,n:eJieHll!e .n;McpJ·aKl(MOHHO pereuepliipOBaHHhlX 

dN.·· re; . c( £2l { 1 lii:MeeT TaKOVi JKC Bl1.IJ:, r:aK yr.liOBOC pacrrpe,D;eJICH118 

ynpyroro pacce.HIU1.H Ha R.IJ:pe :v. .n;;:s MaJILIX yr..JIOB B xopomo 

CMMll!pyeTC.H Kpl1BO:li1 raycca (6), (~') • 

annpoK-

1/0 
0TH0Ill8H118 liiHT8HC11BHOCTl'I KUrepeHTHhlX /'\ K liiHT8HCliiBHOCTl1 .s 

.1U1CppaKl(I10HHhiX K}~ no~ yrJIOH e .: 0 TIOKa31IBaeT' tlTO 

LIp j>>: ~~ ( 0 ) ( CM. ( 8) ) • ]KJia,J\ ITO,!( Mallh!MI'! yr JiaM\1 OT Heynpyro n 
pereHepaUHM, Kai~ TIOKa3LIBaeT TCOpVI.H/4/ VI 3KCTICpliiM8HT/I2/, npeHed-

pel\MMO Ma.li. 

TaKMM o6pasoM, npe.IJ:cxann.HH l'lHTCHCVIBHOCTb J.<.s 
0 

B c}Jym~UI1VI 
E) l1Jil1 y)J.06Hee B cpyHKUl111 e a.. 111 orpaHVItU1Ba.HC1 06.1IaCT110 MaJibiX 

X) (,pOpMJ'Jib1 - B KOHUC TCKCTa (pJ!rC .3). 
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yrJIOB, onpe,IteJI.fiCMOM B OCHOBHOM p£.3peuraiOll{CM CI10COC5HOCT:OIO anrrapaTy-

KI'> 

phi, Mbi MMCCM MCTO,I( Bbi,I(CJICHM.fi KOrE:peHTHO pereHepli1pOBaHHhiX S , 

a CJIC.ItOBaTeJI:&HO li1 MeTO.It 1113Mepei-:li1.fi ;'.f ( P) j M/.f-.:.~ {P} { • 
I 

~OH OT ,I(M~paKUMOHHOM pereHepa~MM BhlqMTaeTCR nyTeM ~KCTpaDOJIRUMM 

113 OC5JiaCTit1 60JI:Olliit1X {) , r,Ite BI:Jia,I( KOrepeHTHOM pereuepaUM:vi 

6JIVI30K K Hymo. 
1/ 0 

HsMepRTL VIHTeHCMBHOCT:& pereHepirponaHHhiX f\.~· MOiieHo, pe-

rMcTpMpyR MX pacna,I(H Ha )/
1
/(:. napu.Mu MMCCM B03MOiKHOCTb onpe.n:c

JISIT:b He TOJII>KO L'IHTCHCMBHOCT:O pertmepzpOBaHHbiX J\ 0 

, T • e • MO,I(YJIL 

K03cp<lJVIUMCHTa pereHepaD;MI1, HO M ero cpasy no L'IHTepcpepei-IIJ;Ml1 MCj!)l;Y 

K
5
° 11 X: , pacna,n;aromMXCR Ha Jl' I /1 --- napu. 

,lleiiiCTBMTeJI:oHo, KaK xopomo T1;nep1 :t13BeCTH0/~4 ' I5/, pacnpe.n;e-

. r.·+ .·f:-'- d -Z,.~/,_-
JICH:t'Ie l1HTCHC11BHOCT:v.1 .// .}1 - nap ·· -----· 

• tl(-lclt 

( BpeMeHH) t OT pereuepaTopa, :10MemeHHoro B nyqoK nepnoHaqaJI:o-

HO qMCThiX XL(). , :WMeeT Bl1,11; (9), r,11;e Bee BCJI:tJiqMHb! (cpopMa crrei\Tpa 

'!s (e) , 3tfJcpeKT:v.1BHOCTb ycTaHOBRH ~~ ( {J i t) , HOpMMpOBOqHhlll MHOJl([II-

TCJI1 A, mYipkmhl pacna,n;oB /: , I~ , pa3HOCT:O Mace i\~ ., l<.~c >6 , 
MO.ItYJI:& YI tfJasa CP- Hapymarometl aMn IIMTy,n;hl B pacna,n;ax l<~.':.fz, --!, i)2 + _ ) , 

KpOMe ;~f ( p) J 11 ~~>) ( fl) ,MoryT jhlT:b onpe.n;eJICHhi HC3aBMCMMO MJIM 

HMeR 3KCnepmMeHTaJII>HOe 

M cpl1Tl1PYR ero ~YHKUMCM TMrra 

O,I(HOBpCMCHHO. 

HTaK, noMecTMB B nyqor< /~ 2 pereHepaTop 11 Hae5Jiro,ItaR sa 

HMM qJ1CJIO pacna,I(OB J(: M /{ ,._; Ha :J/-r.Jr- - naphl B Y3KOM yr JIOBOM ,, 

VIHTepBaJie BOKpyr HanpaBJieHMR .ItB:t'I}!CeHMR K: B qJyHKD;k1I1 paccTo.H-

HM.H OT pereHepaTOpa, ltlhl CMOJI~CM onpe,I(CJIL'IT:O M0,11;YJI:b H cpasy K03cpcpM

D;It1CHTa pereHepaD;MM, T.e • .n:encTBMTCJI:&Hyro VI MHMMYIO qaCT:t'I pa3HOCT:t1 
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aMnn~Ty~ pacceSIH~R Ha yron Hon:o 

SI~pe. 3TO llOSBOflSieT CpaBII11BaT:O posyJI:OTaThi GKCnep~MeHTOB C npe,n:

CKaSaHl1.fllf.Ll1 T90p~~ KOMTIJI9KCHLIX M0l!19HTOB, ,l(:t1Cilepc110HHhiX COOTHOIIIe

H11n 11 T .~ • 11, B tiaCTHOCTl1, llp0B9]H1T1 BLITIOflHSieTC.H JI:t1 TeopeMa 

TIOMepaHtiyKa. 

• 
3 3KcnepxMeHTan:o~-Ian ;ycTa_HOBI\a • 

B HaCTO.HlJ.{ee Bl)8M.f! B 1i1HCTllfTYT 3 (pV!SVll\~ BLICOKMX 8Hepr11~1 pac5o

TaeT YCTaHOBKa, npe,D;CTaBfl.fiiOIJ.{a.H llf3 C9Cl.f! MarH11TH1Il1 CII9KTpOM8Tp C 

MarH1'ITOCTp11K~I10HHhiMVI ~1CKp0BbiMVI K:l.MepaMYl! 11 CtiGTtiMKaMM Ha mm~llf 

c 3BM E3CM-3M/IS/ (OM. pvrc. 4) 11 npe~HasHatieHHaSI ~JI.fi vrsyqenlil.fi 

rwrepeHTHO~ pereHepau.~m qepe3 pacna~LI K, ~Jit:JI-; 1THTepecyD1Ullfe Hac .. ,.) 
pacna~hi I\0 

-MeS OHOB npOMCXO~SiT B OClflaCT'L'l Me)KAY aHTlfi-CtifiTti:t1KOlv1, . 

TIOMell.{eHHbiM BilflOTHYIO K Ml1llleHM - pereHepaTOpy, 11 nepBOti MCKpOBOi1 

Ka:Mepoti. JtlHcpOpMa~M.fi 0 saperMCTp:r~JpOBaHHhiX OOClLITk1SIX SallMChlBaeTC.fl 

Ha MarH11THLie JieHThi. 

Bnocne.n;cTB~lil Ha 3BM Tlfma CJ:C I604A, E3CM-6 ~n~ I C L 
VLHcpOpMa~Ms-1, SaTIMCaHHa.fi Ha MarHMTHhie JieHTLI, ~eKO~vrpyeTC.fi, ocy

meCTBJI.HeTC.fi llOMCK TpOKOB pacna,n:r:hiX qacTVI~, BOCCTaHaBm·tBaiOTCSI 

HanpaBJI9H:v.t.FI li!X ,D;BVIJKeHM.FI )J;O 11 IIOC:Jie MarHMTa, BbitiMCJI.HIOTC.FI MX 

l1MriYJU.>Cbi, BOCCTaHaBJIMBaiOTC.FI TOtii:a pacna,IJ;a, HaiipanneH118 .IJ:BMJB:8Hllf.FI 

M :v.tMnyn:oc K0
-Me::JoHa, a TaKJKe MHBapMaHTHa.fi Macca cMcTeMLI B 

npe,I!;TIOJIOXC9Hllf11, tiTO Ode . pacna,DJihW 'iaCTVI~LI CCT:O JT - M9SOH1I • 

KpoMe MHTepecyron(eiii Hac JT t;-r-- Mo.n;u pacna,n;a, ycTaHOBI<a 
/ \- . • f. . (I 

TaKJlte per11cTpv.tpyeT pacna,IJ;hi J;, ..~ l , I< ? 11 , K J/)y , KOTopue 

MOryT ClLITI> llfCil0JI:030BaHhi ~JI.H CaM•)CTO.FIT9JihHbiX sa~aq, a TaKJICe 

11rpaiOT pOJil) BHyTpeHH:t1X MOHMTOpO i3 TipM HOpM11pOBI\e pesyJI:OTaTOB 

M3MepeHl1~ B pasn11qHbiX ycnOBllf.FIX. 



YcTaHOBKa d~~a HaCTpOeHa M MCIT.hlTaHa B pe~1HhlX yc~OBMHX 

C JKM,Il;KOBO,Il;OpO)J;HOM MM!li0H1IO B KatreCTBe pereHepaTopao CyMMapHhle 

XapaKTepMCTMKM rrytri\a M ycTaHOBKt1, IIO~ytieHHble B :3TMX MCIIhlTalU1JJX, 

rrpMB e.n;eii~ HMY.te (p11c. 5) B ra6mu~e. 

C~e.n;yiOIItMe pvrcyHKM M~~roc:rpvrpyiOT :3TY :rad~MUYo P¥1:c. 6 -

yr~oBoe pacrrpe,n;e~eHMe uadmo,IJ;eiiH&rX B npocrpaHCTBe 3a no,n;opo,n;:rroi1 

MMli!eH1IO V0 
- pacna,n;OB o I{aK Vf OJB:M,n;aJIOC:b, MMeeTCH OCTphlii ITMK 

Brrepe,n;, odyc~on~ernmi1 pacrra.n;aMM na 3apmKeHH~e nvr OHHhle nap~. . . 
Me,n;~eHHO .cna,n;aroiitMti ,n;mniH1Ii1 XBOC r - B OCHOBHOM ~eiiTOHHhle pacna-

'(o Ko 
)Ul I e?J l1 t"-"?l • 3TO TIO,D;TBepJX,n;aeTC.fi pi1CYHKOM }~ 7, Ha 

KOTOpOM npe,JJ;CTaB~elihl pacrrpe,n;e~e :IMH l1HBapMaHTH1IX MaCe ,Il;~fi Kai.C

,n;oro noc~e,n;oBa:re~I>Horo yr~ol3oro MHTepBMa rrpe,n;hl,n;yiitero ·pMcyrrKa. 

B rrepBhiX ,JJ;BYX MHTepBa~aX XOpOillO Bhl,IJ;e~ReTC.fi TIHK B paM OHe MHB,a-

pvtaHTHOti Mace~ m~'TJT ::. Mt<,o =: +98 ~.1GB, IIpai~TH'CieCKl1 l1C'Cie3aiO!I{ei1 

B rpe:r1eM 11 noc~e,rcyiOJl{MX MHTepnarax. 

MsMepeHvre rwrepeHTHOi1 pereHepau;1u1 Ha ,n;eiil::ronax MOiKeT 6UT1 

ocyrqeCTBJieHO C IIOMO!q1IO TOM JI\0 yc:TaHOBKl1 ny:re:u 3aMeH~ BO,n;opo,n;

HOiil: MMIIIeHM Ha ,n;et1Tepl1eByiO I1 npone,n;eHI1H p.fl,n;a MeTO,Il;I1'C18CKI1X 
" 

yconeprueHCTBOBafmii. 3.Tl1 YCOBepliWHCTBOBaHl1H CB.fi3aH1I C ,n;odaB~e

HMeM rrporropu;vroHa~LHLIX I~aMep VI 3c!.M0HOM rrepeC'CieTHhlX CXeM (CMo 

ilpM~OJKeHVISI Jf. 3 l1 Jf. 4) • 

3KCrrepMMeHT ITO l13y'CieHI1IO pereHepaiJ;I1l1 Ha ,n;etiTOHaX J?03MOJ:CHO 

rrpoBo,n;vtT1 Ha cyll{eCTByroll{eM r<:aHa~E II{. CxeMa KaHa~a Hei1rpa.n1H1IX 

tiaCTI1Lt I1 paCrrO~OJKeHM.fi Ha HeM MariU1THOrO MCKpOBOrO CITeKTpOMeTpa 

)J;~.fl l13MepeHVISI pereHepar.tVIM Ha ,n;ei1TOHaX MO:lB:eT OCTaT:OC.fi 6e3 l13Me-

HeHMSI (cM.pl1c.8). 

Ha KaHaJie pacrro~oJJCeHo o6opy,n;oBaHvre: 'T' - nHy:rpeHHaSI MnrrreHI>; G-F-
r~a-<iJ11JI:o:rp; BS - rrytrKOBLIM 3a:rnop; 
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KOJIJIMMaTopbi; C5. - 6eTOHHaa samMTa; IVJi. -MarHMT 

CII-I29 - o6opy.z;:onaHMe KaHana , <>opMHPYIOll~ee nyqoK Hei1TpaJII>HhiX 

qacTm:J;. OcTaJII>HOe o6opy,noBaHMe: V- od'LeMhl, sanonHeHHhie re;rHeM ; 

'lJ~- · 3-x MeTponaa ICYI,IJ;IW.n;ei1TepYiena;I MHliieHI>; A- aHTvrcqeTt.nm; 

\;/.SC - J.1CKpOBhle KaMe pH; l1:;;. - aHaJil131.1pyrom:r.1!1 MarHHT CII-40; 

F :f.-;- 16 ~ 6-.1 ~ 1G - C'tieT'4vm:H ci:cTeih·)/ sanycrta; FICitpOBhiX KaMep; 

1Je - ,n;eTeKTOp 3Jie:In'pOHOB /~ - CTaJII>HOM cpVIJII>Tp ~ 2 u; 

j2djiil2- C'46T'4l1KTI! .D;CTeKTOpa 1'IICfOHOD; /ih~ !Vi-+- /'i3 - MOHTI!TOpbl - 3KCne-

pl1MCHTaJII>HOe Odopy.D;OBaHYie. 
0 . 

B KOHUe KaHana pacnOJIO~GH ,I(0Ml1K 3KCnepMM6HTaTopa (K -HUT) C pa3-

MemeHHhiMVI B HeM dhiCTpo:tl 3Jiei<TpOHMI\ olil ( F FL } , nepec'4eTHLIMJII cxe

MaMH ( S tAL ) , 3JICKTpOHl1KOti IriCF.pOBhiX KaMep 11 CB.H3l1 c 3BM 

E3CM-3M (i/V., E~/ S C ) .. BCTIOMOraTeJII,HLIM Odopy.n;OBaHl16M ( R) l1 KOH-
J 

,D;TI!UMOHepoM ( /! C ) • K--.IJ:OMIIKY np:r.11mKaeT oropoJKeuHa.H nno~a,IJ;;, 

C paCTIOJ10JI\6HHLIMl1 Ha Heft l1CTO'til-111H:aJm n:wraHI1.fl ciJOTOYMH0JlCl1TGJiei1 ( {J,';."' ) 

l1 I1CKp0BhiX KaMep ( l~ J / ) , a TaK:lli:e ra30Bhli1 TIYJII>T, OTKy.D;a Ha'tiV!HaiOT

CSI ra30Bhle MarliiCTpaJ1l1 ,I(JISI CHadjll;GH MI CMeC1IO HeOHa, CTII1pTa l1 cppeo

Ha I1CKpOBIJIX KaMep • 

' 
){ G-F 

' 
-~ c - f1.) ' . ) 

MOiKeT dhiT:b nepecTpoeua no .n;pyroMy, ecn11 .n;auHoe pacnoJIOjlCGHMe MeliiaeT 

npOXOiK,IteHI1IO .ztpyrMX TIJ'4KOB • ilp:r.1 3'.[ OM HenpeMeHHhiU: yCJIOB:HeM SlBJI.fleT

CR COXpaHeHI1e sa~MThi nepe,Ii; Cil-I2S CO CTOpOHhi TIJ'4Ka, GKBMBaneHT

HOI 5 M deTOHa.m JCTaHOBK~ KOJIJ1l11~TOpa (O,Ii;HOrO YIJilll HeCKOJILKHX), 
. I 

3KBl1BaJ1eHTHOro TIO TOJimYIHG 5 M JICCJ:e3a. BOSMOJ!\HO nepeMemeHMe 

KODJIMMaTOpa 1<1 dJIJII,:ce K BHYTpeHue:W MHIIIeHM T c- nocneAyiOmei1 

nepe~eJIKOI BHyTpeHHHX BKJia,Ii;hliiiC~. 
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ITpM HeOdXO.IU1MOCT!1 ,n:OMHK or~crrepH118HTaTopa 11 npHneraroma;;~ K HeMy 

TeXHOJIOrHqecKas nnoma.n:1 MoryT 6mT1 rrepeaeceH~ B .n;pyroe MecTo,Ho 

OdS3aTeJI:&HO dJIJ!IZe K Cll8KTpOM8Tpy. PaCCTOBHHe ,ILOMMKa OT Cl18KTpOMeT

pa JIJ!lMHTMpyeTCR ,ILJIMHOH Ka6eJieli, Ha KOTOp~X Odpa3yeTCB dOJI1illaB 

qaCTb 3a,n:epjKltJ!l CMrHaJia OT MOMeHTa DpOXOj!C)j;81-H1B qaCT'HIJ; qepe3 MCRp0Bhl8 

RaMep~ ,n:o rro,n:aqM Ha HMX BhlCORoro rrarrps~eHHs. B .n;aHHOM pacrrono~e

HHM 3Ta 3a,D;ep:anta COCTaBJIBeT 7.50 HCE K. 00Kpall\8Hl18 3a.n;epliCKM YM8H1-

illJilT cpOHOByiO 3arpy3RY MCRpOBiliX KaMGII 11 TI03BOJIMT padOTaT:& npi'I dOJiee 

B~COKOH HHTeHCJilBHOCTl1o 

Tipl1 nepeHeceHlm ,D;OMMRa B .n;pyroo MecTo uenecoo6pa3Iro c Toqr\H 

3p8HHR y,n:OdCTBa padOTbi, T8XHl1I\11 de:lOTiaCHOCTV'l 11 COXpaHHOCTM arrna-

paTypLl o6opy.n;oBaH:vre, pacrrono:;xeHHOo Ha rrpMneraiOmei1 rrnoma.n;H,rro-

MecTI1T:& BO BTOpOH ,Il;Olvll'll\. 

Bo3MO)ICHOe MecTo ycTaHOBI\H oc5oH:c .ILOMI1KOB np11 nepeuomeHMM - Ha 

6eTOHHOi1 3all\MTe B patiO He MarHMTa CJ-40 (tvi~~ ). ( CM. p11C .8) o 

~. JlEr1TEPHEBASI 3-X MillQBAfi M11111EH1. 

TipMHIJ;MrrMaJI:&Has cxeMa MVIIIIOHM'M306pajjj;eHa Ha p11c. 9. 

rasoo6pa3Hhli1 ,1l;8HT8pl1tl J/13 6aJIJIOHOB /I/ qepe3 pe,n:yKTOp, OCYIIIMTeJib 

/2/ 11 QqJilCTHTOJih /3/ ITOCTyrraeT B TGrrJIOOdM8HHHK /4/, ~ KOTOpOM 

OXJiajK.n;aeTCB OdpaTHLIM TIOTOKOM BO,ll;OpO,D;a L1 TIOCTyrraeT B padOtli.IJ:M Od'.bGM 

ML1lll8HJ!1 /5/. PadOqi.IJ:M Od'.beM O:M1lBaeTCB JKM,ILKMM BO.D;Opu,Il;OM, KOTOpbiil 

KOH,IL8HCHpyeT .n;ei1Tep11w. 

EMKOCT:& padottero oc5'lJeMa 40 JIMTpoB, e:wrrtOCT:& Bo.n;opo.n;Horo cocy.n;a 

- IOO JIMTpOB. )lns yMeHhi!leHMR Tem:orrpMTOKa K JB:H.ILKMM Bo.n;opo,D;y 11 

,n;e~TepMIO J!lMeeTCB a30THhlH COCY.IL -rn:paH eMKOCThiD 50 JIMTpOB • 
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JK~KM~ BO,D;OpO.n; 3aJIMBaeTC.fi I: MitiiiieHt, M3 ra30BO~ XOJIO)(MJit,

HO~ MaiDMHU / 6/, a30T-Itl3 TaHKa. ITpO,D;OJIZMTeJit,HOCTt, pa60T~ 
MMilleHM C MCOOJii30BaHMeM ra30BO~: MalliMHU He OrpaHHqeHa BO 

BpeMeH11. 

Ilo OKOHtiaHHitl pa60Thl l'IcnapMnru:M:iaCJ:r rasoo6pa3Hhlt:t ,n;et:ITepMn 

saKatil'IBaeTcJ:r KOMnpeccopoM (7) B 6aJIJIOHu. 
. . 

B CXeMy YCTaHOBKH BXO;D;MT TiLK'li:Ce rasrOJii,D;ep (9) ,ll;Jlfl 

. ,n;et:ITepl'IJ:r, BaKYYMHUe HaCOClll /8/~~ eMKOCTt, ,D;Jif! aBapM~HOrO 

cdpoca ,n;et:tTepitiH /IO/. 

B03MOJltHH~ BapMaHT pasMenteRH.fi·06opy;n;OBaHMf! MliiD!eHH Ha 

KaHane IK npe,n;cTaBJieH Ha pMc.IO. 



Pa3padoTKY ncex ~eTanen ycTaHClBKM, KpOMe rr.6, ocymecTBJIHeT 

KpviOreHHbii:1 OT,ll;GJI JIB3. 3TH p0.3pac50TKM MOryT dhiT!l 3aKOH~GHhi K 

VtiOJIID 1971 ro,D;a. B cny~ae o,JJ;odpeHH.rr ,D;aHHoro npe,D;JIOiiceHM.rr Ml1IDGH:o 

MOll\eT 6hiTb H3rOTOBJieHa 11 3anyrr(eHa B .HHBape 1972 r • 

b Or~eHKa cTaT:viCTMtieci\Oti ·ro~HOCTM pe3yn:oTaTOB. 

JJ:nR OU6HOK CTaTMCT!1~eCKOM TOl!IOCTM pa3ylvlli0 OilHpaT:OC.H Ha M11HH-
. . 

MaJibHhl~ Oir.M,JJ;aeuLIM GcDc!Jein. PaceM a rp eHMe pa3JIM,~HhiX npe.n;cKasam1t1 

OTHOCMTeJibHO ITOBe,JJ;OHMR aMITflMTYAhl pereHepaUMH B ~YHKU1111 aHeprMH 

/5, 6,S,16/ yKa3hiBaeT Ha TO, ~To/{-.// dy.n;eT· HMeT:o MeH:omMe sua

treHM.rr B OdJiaCTM 10-1+0 raB/ C B CJiytrae, GCJIJi1 TeOpeMa IlOMepaH~yKa 

COXpaHSGTC.H H cnpane,JJ;JIMB ITO,ll;XO,JJ; Ha OCHOBG TGOpHM KOMilJIGKCHhiX 

MOMGHTOB ( napliW.HT I), JIM dO TeOpeMa ITOMepaH~yKa Hapymae TC.H 11 B 

Bhipa:liCGHHe ,ll;JI.H aMIIJili1TY~bi pereHGp8.L1VIM BBO~MTC.H C00TBeTCTBYIOllH1ll 

~neH MeTO.D:OM/6 / (napvraHT IT) 

a) AMITJIMTy~a KOrepGHTHOM pei'eHGpaUMH Ha ,ll;GiitTeplUi pD.CCtiMTLI

BaJiaCL li3 aMrrm1TY~ yrrpyroro pac:ce.HHM.rr HC3. y.ron 6° ua rrpoTOHax 

M HGi1TpOHaX C yqeTOM II01IpaBK11 rnay6epa. 

B KaqecTne YICXO.UHHX ,n;aHHLIX )~Jill pactreTa OunH B3.1TLI nemi~MHbl 

rronHhiX ceqeHM11 B3a:wMo,JJ;eiitcTBLUI V-:-P , K-rn 
7 

k·-p u X -n 

(paBHhie, B CHJIY 3apa,ll;OB0f0 conp:I~GHM.H, COOTBGTCTaeHHO CGlleHM.HM 
' -- ··-

/{ c:IJ ' l( c p 
1 

g cJ 1 J.1 /~ r:. p ) 11 OTHOlliGHM.H .n;etiCTBllTGJibHOR 

t.laCTM K MHMMOi1 ,JJ;JI.H aMITJIVITy,Il; ynp:yroro pacce.HHV'ISI Ha yron 0°. ' 

llonyqeHhi 3TH BeJIMqMHhi KaK HaMJiyqmvri1 ~MT K COBOKYITHOCTH HMero

~HXCSI 3KCnepMMGHTaJI:OHLIX ,D;aHHillX B napa:MeTpM3aUl1M TeOpMH KOMTIJieK

CHbiX yrJIOBbiX MOMGHTOB C yqeTOM p0.3p630B/
6/. 
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Bee pactzeTbl ,I(CJiaJI1i1C:O )J..II.H yKa3aiiHLIX Dbiille .ICBYX napVIaHTOB, C00TB8T

CTBYIOU{VIX pa3JIVItiHOMy aCVIMnTOTVI'll8CI~OMY none,:n;eiU1IO. 

HapyiiieHJtie ore opeMbi IIoMepa.H"Ciylca xe.pmt Tep:vi3oBaJioc:o 3HatieHVICM 

.6 ··t,=/Jt (K+P//;-~"Jt (k~P)r.o/ =0,54 101~ , ,:n;aiOU{VIM B 3TOi1 napa:MeTpVI-

3aUl1VI HaVIJiytinrMrt cpVIor K CepnyxoBcKVIM .n;aHHhiM no nOJIHhiM cetreHvi.HM 

B3al11.W,IC81i1CTBVI.fi. 

H3 noJIHbiX cetreHVIrt B3aHMo,n;ei1cTnH.fi /('~ vr K o Me30HOB Ha npoorouax 

VI HG!1TpOHaX no OnTM'll8CKOH T80p8110 cnpe,:n;eJI.fiJIVIC:O 1-AHVIlvllile traCTM 

COQTB8TCTBYIOII{l1X aMITJIMTY.IC pD.CC8.HHI1.H Ha yroJI (J .~ VI 3aTCM l13 OTHO-

R.e j_T 
ill8Hl1SI /.L. 1s1 onpe,ICCJlflJIMC:O ,TI;ei1:CTD1' 'r8JII>H1Ie tiaCT:t1 8TVIX a.MTIJIMTY.IC. 

3TH ~e .n;aruible McnoJI:o3oBaJLViC:O HaMvi ;L,Jis:r pac"CieTOE pereuepaUVIVI na 

yrJiepo.n;c, Me,D;l'I VI CDMHUC /17/. 

IIoJmoe ceqem11e n3aHMO,:n;cHcTBMR ,~' o {K /- MesonoB c ,D;eliT.OHaMM 

paCC'lll1TbiBaJIVIC1 no cpOpMyJIEl: 

~ ( K tcf }:=~ {i< 0 P )+- 0[ ( f( c ;, ) - g} {<::~f.~·!_},{ K 
0 

n) ~ ('<- 4
} X l l-J. k v p )_ f( on ) 

-cpe,:n;umn KBa.:n;paT ~L,:n;VIyca .n;eUTOHa, 

l1 L I< 0 f) OTHOilleHH.fl /(.c/1 rrl ,T.(JIR ynpyroro pacce.HHM.fl 

Ha 0"'. 

~ 
TIOJIYtiCHHa.H ,ll;Jl.H :;;· -l,le30HOB. B l1HT8p3aJie VIMTIY JI:OCOB OT 6 ,I(O 

20 r8B/C/I5/. 

Benl'ItrVIHa nonpaBKM rnaydepa cocraBJIRJia uecKon:oKo npoueHTOB 

( __... 3-4) K B8Jl:Vl'Il1H8 ITOJIHOrO ceqeHVI.H Ha ,I(CWTOHe • 

H3 TIOJIHhiX C8ti8HvtV1 B3ai1MO,I(8HCTDVI.H ·Tf: (J< 0 c/) VI o'c (l< 0 r/ / IIO 

0TITVIti8CKOi1 T80p8M8 Onpe.n;eJI.HJIMC:O MIHHvlLI8 tiaCTl1, C00TB8TCTBYIOll\I1X 

aMTIJUITY.It ynpyroro pacccmuw na yroJI 0 o • ,Uel{cTDl1Ten:ouan lll MHtman 

qacT~ aMnn:wTy.n; ynpyroro pacce.HHHB ua yroJI Ha ,I(CtlTOHC 
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~JI.fJ K 0 
M I< 0 

Me30HOB VICilOJI:030BC:•JI:viC:O ~Jill onpe~eJieH:viR COOTBeT-

CTBeHHO MH:viMOi1 Vi ~e~CTB:viTeJI:OHOvi 'l!ac:::vi aMITJI:viTY~hl pereHepaiJ;:vi:vi.Ha 

pMCYHKax II+I4 npe~cTaBJieHhl pesyn:oTcLTll npo~enaHHhiX pactieTOB ~Jill 
r 

3aBMCMMOCT:vl OT 3Hepr11H1 aMUJIUTY~hl pel'eHepaiJ;M:vl j_ ~- , cpa3hl aMITJI:vi-

TY~hl pereHepan~ni cv~g { f -.J J , KO:.:>cp()VIIJ;MeHTa pereHepaiJ;MIII , f) M 

pasHOCTVI noJIHhiX cetieH:vi~ K o M /C' Ha ~etiTOHax H npoToHax. 

6) On;eHKa npeMeH:vx odnytieHH.a yc-·raHOBKVI • .Una Bhlc5opa pasyMHoro 

BpeMeH:vi 3KCll03VliJ;IU'I ycTaHOBK:vi Ha KaHa.Jie dhiJIH npOBe~eH1I OIJ;eHO'l!Hhie . . 
pacqeThl CTaTMCTVI'llCCKMX 0Uli!IC50I~ B SaB>ICI!IMOCTM OT 'l!HCTOrO BpeMeHM 

oe5nyqeHMll ycTaHOBKIII. 

ITO IIIHTep~epeHIJ;:t10HHOM ~OpMyJie (9) (p:flc.3) paCC'lli!IThiBaJIOC:O cpe~Hee 
A.z /i--"1-

KOJII!I'lleCTBO COdbiTHM ( -A 
1
) t. z- ) , perMCTpVIpyeMhlX YCTaHOBKOi1 

sa pasnHtiHOe BpeMR odnytieH:vx.a- 100,300,500,700 tiacon
1
tiepes 

4 p = 4 rsB/C lii A t 0, 5 xio-IO C 3K, lii CTaTMCTIII'l!eCKMe OillMdK'£1 B 

Ka~~OM TO'llKe. 3aTeM CpC~HMe 3Ha'l!CHI1ff pa3h1rph1BaJIIIIC:O CJiyqai1HhiM 

Odpa30M B npe~eJiaX CTaTMCTM'l!eCKIIIX Olli!IdOK H CHOBa npOBO~MJICR ~VIT 

GT:viX 3HatieHIIIi1 no ~op~zyne (9). 
ITpVl GTOM GqxpCKTMBHOCT:O YCTaHOBKVI :5: (~) 1 t) ~ paCCtlliThiBaJiaC:O MeTO~OM 
MoHTe-Kapno c yqeTOM pean:oHo~ reoMeTpMM (pMc.4,8),onTVIMVI3MponaH

HOif IIO TORY B aHaJIVI3YIOll{eM MarHVITe ,2J;JUI cpe,n;HMX mmyJI:OCOB k 
0

-MC30-
. c • 

HOB .-v 20+25 ro.B/C. <r>op:r..re. cneKTpa K L - Me30HOB .) {P) - ,2J;JISI 

pactieTa dblna noccTaHOBJieHa VI3 pacna.n;oB K.;t/ 3 , Hae5paHHLIX n o6ny-

tieH:vr:vr YCTaHOBKM C ~III,2l;KOB0,2l;Op0,2l;HOM MVIillCHbiO. 

MHTeHCVIBHOCT:O rra,IJ;aiOII{VIX /(~ B3SITa 113 TadJIIIIIJ;bl Ha pVIC • 5 • 

B Ka'l!eCTBC napa:MeTpOB B li1HTCpcpepeHq~IOHHYIO cpOpMyJiy (9) ITO,II;CTaB

JIRJIMCb CJie~yro~:vre: 



~tr .) 

J (n:.c }- aMnJIMTy.n;a pereHepai.U1M f{: 

MHill8Hl1 ,1J;1Il1HOI 300 CM 11 ~J (Pk) 

·-;>- /{ c 
" .) 

- ¢asa aMrrJI:vrTy.n;hi pereHepauviM, 

BhltmcJieHHhle .n;JISI .n;nyx nap:vraHTOB (I 11 IT CM.., a) 

OcTaJihHb!e napaMeTpw: 

. !z.t--1 - aMDJIJi1Ty,n;a cp- HapylliOHMSI, - (I.92.:t0.05).I0-
3 ., 

Lf 1 ·~---- cpasa a1mm1TYJI.hl c p - ::tapymeHMSI,- ( 44.:t5) 
0

, 

S:: I 0 /{u 
r - pa3HOCTh Mace /(_)) 't... - M830HOB, - (0.459.:t0.015), 

. ( I (L ill:v!pli1Hbl pacna)~OB x.; , /(: - M830HOB CllMTaJIMC:O V13BOCT-

HbiMIII li1 B3SlTbl 113 DOCJIOJI,HIIIX TadJI11U ,, Po3eHcpC1IhJI,a/l9/. 

IIpM rrpoBe,74eHMIII qmTa .74JIR \, 1~' ,~ :~.~c-} Haxo.n;HJICSI MMHMMYM 'iJYHKu~o
HaJia BVI,14a (9) MCT0,140M JI~IHeapi1I~aUA11/2 0/ C Orrpe~eJICHMeM napaMeT-

poBJ) (PI\ } , L{.f ''! L ···) - pasH )CT11 ce'ieH:vrti K o vr f( <7 Me30HOB, 

Zj2-t ~f'{P}-J "{P) aMrrJI11Ty;n;hi pereHe)au:vr11, r;_ 1,8 (l'- .f j ...¢as11 

aMDJili1TY,D;hi pereHepaUI1~l I1 MX OlllMOO::\ • l10Jiy'ieHHble 3Ha'iOHI1Sl napaMe T

pOB xopomo conna.n;aroT c 3a~aHH1IMW e CTaTHCTM'iOCKMe OIIIJ!IdKM rrapaMeT

pOB ,D;JISI pa3Jni'iHhiX BpeMeH OdJiy'iGHiiSI CBC,J.l;OHbi B TadJIHUY ![~ 2 , a 

JI.JIR - 500 'iaCOB -HaHCCOHhl Ha Kpl1Bble pMc.II-14. 

0ruM6KM )J;JIR Bap11aHTa I He BHOCOHbi B TadJIMUY• 

OHM HOCKOJihKO JIY'iillO, qeM ,1l;J:£Sl Bap ~aHTa II, TaK KaK B GTOM CJiyqae 

6on1me co6hiTVItl K~,- .! )!":; saper11CT)Mpon~HI·IhiX ycxaHOBKOJil. 

PaccMOTpeHMe pesyJI:oTaTon, rrp11 se.n;eHHhlX B xa6Jili1Ue 1\~ I M Ha rpa-

~HKax,noKa31IBaeT, 'iTO uenecoodpa3HhlM BpeMeHeM o6JiylleHHSI 

YCTaHOBKH RBJIR8TCSI ~~ 500 llaCJB. 3TO 06ecne'iVIT TOqHQCTh 

B onpe,I.teJieHMM aMITJili1TY,14bl l1 cpa3LI p3reHCpaUvU1 COOTBCTCTBCIIHO ,._,5% 

M .-...~ 10° ,I.tJIR HeCI\OJI1KUX MHTepBaJIOB no li1MflYJihCY M D03BOJII1Ti.; 

npOB8pli1Th yKa3aHf!Sl Ha HapyureHli10 reopeMhi fiOMepaH'iyKa B GTOM 

npouecce. 



_ ~fG ·· 

Pacqexu neodxo~HMOH cxaxMcT:wxm npHBe~eHu ~a 3-x MexpoBott 

,n;ett:repmeBOit MmrieHH. ,llJIVIHa MMUieEI1 d:biJia Bbldpa.Ha Ha OC HOBaHHPI 

JJ)lyX coodpa:m:enmli. Bo-nepBhlX, Ka.K BH~Ho ms xa6;m~ 3 H pl~c.IS, 

)J;JIMHa :uHWeHH 3 MeTpa HBJISieXCS! C•nT.HMa.JI:bHOit ~JIH Cpe~H:WX HMIIYJI:b

COB - 20 rsB/C C TOqiUI 3peHHS! BblXO~a Heu"eHepmpOBaHHbiX K ~ • 

Bo-BTopux, ~a nocJie.eyiogero H3:E.JieqeumH cBe~em~n o noBe~eHHH 

qJa3N pereHepau:tm Ha HeHTOpHaX ~:eJiaTe.li:bHO, q:roe5Lt B OOblTaX C 
. . 

BO~OpO~OM H ~eHTep:MeM qaCT1 ~~hi, 3aBHCS!~ag OT ~JIHHbl pereHe-

paTopa,6UJia o~na 11 xa :m:e (eM. ~OPMYJIY (S), pmc.3). 

5-a6 
B. 04. 7Ir. 



J.l -

BpeMJl li:v!CJIO llOJIY- CTaTMCTMQecKue omMOKM napaMeTpOB 
OOJiyqe- qeHHbiX 

~ 
HMJl 

K~r, 16 20 24 28 32 38 
[ 

Ba~lllaHT I .?/~ ,:t(%) 9,0 5,2 5,8 7,2 8,7 0,8 
roo 3 00 

qacoB fl(5to-l .:t(%) IO 15,.4 7.2 7.7 8.9 ~5 .8 

BaplllaHT IT .J-f + (%) 
. 

9.I S.2 6.3 7.0 9.0 14.8 
2600 

1<-

AY'g ( 1.-f) 
+ (rpa.IJ;~ IO 7 9 II 16 26 

BapVIaHT I P/11 .:t % 5,3 ,, 2 3,8 4,8 6,3 8,9 .::!, -
I0400 

300 ~0fo1: z.% 5.7 r, I 3.7 4.I 4.8 7.2 \:1 • 

qaCOB BapMaHT IT J.-J .;t% 5.2 ~l .I 3.8 4.7 6.2 8.8 
7600 

--;;( 

Arg(f-J) 6 4 5 7 9 15 
± (. rpa....n...) 

BagVIaHT I 
I7 00 P/~ .:t% 4.1 •) 5 ,_. 3.0 3.8 4.9 7.1 

6 a1 4.3 •) 3 2.7 3.1 3.6 5.2 A . t +;O ·-. to -

500 BapMaHT IT -1-i<J .:!: % 4.0 8.3 2.8 3.6 4.8 6.9 
qacoB I2000 

A~V;lll\) 5 3 4 5 8 II 

BapMaHT I P)? +% 3.6 2.3 2,6 3.3 4.2 6. -
700 24000 

qaCOB BapTtlaHT ~c;·bA: ::.% 3.6 2.0 2.3 2.6 3.0 4.3 
II 1-r I7700 + 3.4 2.0 2.3 3.2 4.0 5.8 

--r< -
Ar~(f-J) 4 2.5 3.5 4.5 6 9 

+ (rpa.IJ;~ -
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(rod} t It a. Brody etall. 

. Tipe.n;naplifTCJI:OHLIO ;(ammo :nconeplU.iCHTa no ~l3ytteHMIO aovrMnTOTit!-
--·- "•r• 

tteo:rtoro noBe.n;eHlifR /( ~-V{/) ,,-; J( ~-·V /f) -aMnJilifTYi pacceaHviR. 
~ /:-'/1 - I ---"/11 lJ. 
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CnpaBa - so.nM0!1MOCT:b OT :3Hep:~l1IJI lPa3hl al.mJIMTy.n:u pereHepa-
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110.2. 

o~~~c~~~~~~~~ 
• o,a 

n 1 

I I 

n • 
I I 

E roa 

·j· ~- .' I , J 
3aBMC11MOCTI> OT OHeprvr:vr J~~----/ f= (· ,ll;I1qxpepeHUMaJIJJHOrO Ce'tlCHVISI 

1<,~- 1<
5
u pereuepa~Mlil Ha ,IJ;ei1TOHe Ha yroJI HOJIL Ilf. f3 ( E} -OTHO

UieHliiSI .zr;ei1Cl'Bl1TOJI:OHOtf 'tlaCTI1 aMI1JiliTJ.D;Ll pereHepal~l1Iti Ha ,!(eMTOHe 

K ee MHVIMOtl llaCTI1 (tlJa3LI) B npe;;nOJIOjfCeHMll, liTO pa3HOCTL 

nom-mx ceqer-m_i1 :.~·Y-{>;' (;c~1) -:-~·!['f+ d) I npl1 6oJI:&UIMX oueprwn:x 

napaMeTpl13YeTC.R' COOTHOIUeHM.fiMvr I l1JII1 IT 
?.t-

.6. 0-= ;s- -t Tr~·,j) T 

l (,. () t U, it t ~. (.! (. (, c I ! I .-!L ., 

a poaJI:bHa,fJ l1 MHl1MaSI liaCTM aMflJII1TJ,1l;hi porcz.repaUl1M CB.fi3aHbl 

.D;HCnepCMOHHhiM COOTHOUI0Hl1eM,npl1li0M j3(I0 ron)= 0.8 (a) l1JII1 

I.2 (B). 



o,, 

?.0 40 60 00!·~ 

rr 1 

--· I I 
rr 1 

I I 

,1 ~~7'" ! 

3aBMCHMocx.o ox sr-reprvur -;(~----/ f= (· ,n;mJxpepeHuvraJr:&Horo cetwHvra 

1<,~- 1<5° pereHepa:u;vrvl Ha ~enxoHe Ha yron HOJII> I1 fi { E} -oxuo

meHviR .zr;eilCTBV!l'OJI.bHOti liC.Cl'VI aMI1JIV!TY~Ll pereHepai~MVI Ha ~OMTOHO 

K ee MIUIMOki 'tlaCTV:I (tlJa3L) B npe~I10JIOJKOHl'IU, 'tll'O pa3HOCTL 

noJIHblX ce'tleHM_t1 '-~ · r -{>1' (;c.~;)-·\: ((I d) J npM 6oJI.OlliVIX ::meprvurx 

napaMel'pl13YOTc.R' COOTHOillOHV!.FIMJtl I l'IJIVI II 

.6. f)~~:;- -t ~f.;:~-.>) T 

I ! ) l_C·O f t(,l;t .,f) ( · f,,' i .lL 
I 

a poaJI:&HaSJ 11 MHvrMaa qac rvr aMrumTy~hi peroHe pa:Ql'IVI CB.f13aHLI 

,Il;NICnepCMOHHhiM COOTHOIUOHM 3M, npvr'tleM .fo (IQ rsn) = 0.8 (a) l'IJIJil 

I.2 (B). 
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PHc.3. cJ?OpMYJibl OTHOCSII.l{MCCSI I~ OLMCaHMIO IIpOI~ecca /<.:- K5 c pereHepa[(MM 

M pacna.n;a /{" na 3ap.miCer-mLie IIl'IOHbl. CMhiCJI o603HatteHk1i1 C:M · 
L

1
5 

B TeKCTe. 

qJP()HTAAbHbiE ~ 

P!I'IHI!IIIITOP AHT•· IIIICI1AQHIOii 
C~ll'MK Oll'bEM 

' 
I 
I 
i 

PHc .4. CxeMa MarHMTHoro l'ICKpOBoro crwrapoMeTpa, npe.n;Ha3HatJeHHoro 

,IJ;JISI l'l3ytJeHl'ISI KOrepeHTHOM pereHepaiJ;l'IM. 

.. 



TIYLJOK: 
POJMep 1j !~ 40x65,..,,.t 
Wpt!J. pacxog. .:1:035 AI P"!J'· 
6epm. pac.xo.3. :to. 6 ~rD.J 

P.A3MEPbl: 
9JJU Ha, ~ • H'V/UeHJI 3 ....t<. 

!}AUHa.. pacn. 3oH6t _6(1(}) ..q 

9AUHQ.. ljt.maHo~KI(... -fs- A,. 

Ma, 1-Hton .:too J( .fOO K.!> c o~..!• 

kccp~6?e. et:.M~H 60()x.l,~xR.""l 

PA3PE.LJ£HUjj : 
lcoopJt.mamo mpei:a tJX,tJ. 'I rQ3 MM 

rtpfJCmpaHcm~ fjW/1 lJ {) ~ Olt.u~9 
koopguHtutiC/ mot pacn. LJ 2 · :r 3 c"" 

111f&apfi0Hir1HQ~ ,((Q.CCQ ~117./f,F ;t a~.u~e 

YIHTEiiC11BHOCT11: 
ttpomoHft. 11a .,{,(Uwe;,6 

Hf~'m/XJHbl 6 nyu=~ 

/( 1 • .,1/fjPHH t' ~ f¥e 

Clo!Cf>OC""' .Ja~~ICA..{.,qqy 

Cll.opccm6 H~lt<Jtt<A. V' 

It 

10 h~J-f/~~ 
6 

~ 5/0 lf';;~"K"' 
-5'. 1/)

11 Kt;.,~N .. 
.3o a-r;v .. -. 

-(OeJ:j~.,-

PHc .5. Tadmn~a cyMt1apHhlX xapai:TepVICTVIK nytJKa 11 ycTaHOBI~M. 

YrnoBoe pucnpe~eneHMe, 11nn pacnpeAeneHne no nepe~aHHOMY 

11MnyJibCY f'V ( (J 0 ) ~· , BCOX COCihiTHiil, HaOJIIO,IJ;OHHbiX B 

npOCTpaHCTBO sa BO~Op O,IJ;Hon MHllleHbiO 11 COdbiTHti, paSdHT.blX 

.Ha VIHTepBamJI no na.n;aro~eMy HMnyJibCY. IIyHKTVIp - ~OH 

TpextJaCTHtiHLIX pacna.!(OB, onpe,n;eJieHuli no l1HTCpBaJiaM 

300 < ( p [~) .i. <. 900 (}J8B/c)2 • 

' 

~~ 
I 
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Pmc.7. Pacrrpe,neJieHHe no HHBap:vmHTHOVl Macce 1111 
Ha6JIIDXeHHUX B rrpOCTpaHCTBe 3a BO,nopo_nnon MHWeH1ID 11 -

OT06paHHhlX B pa3HhlX yrJIOBhlX HHTepBaJiaX OTHOCHTeJI1HO-

K() 
HanpaBJieHHR na,narom11x L • 

-~~~ ~ 
..::: .... "";- - - ---.::::_ ====::::::::::::~ 

------ ._____j --' . -

I. 

i 
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Cxet.:a KaHaJia IK B aaJie IEB I1~B3 11 pacrroJIOjjCeHHR ua HeM 

annapaTypH XJIB H3Me)GHHR KOrepeHXHOH perenepaQHM. 



,9. IIpliHUVInl1aJI:oHa.a cxeMa ycTaHOBIGi c .n:e~TepHeBo~ Ml1IUCHblO. 

0d03HaqeHl1B CMo B TeKCTe. 
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I1HT8 HCvJBIIOCTb pe rene pvl)ODuHflbiX 1~-MC 3 OII013 

B 3aBWC11.lvlO CTM OT ~T,DTHLI Ml1lli8 HW, po C'411TUHIIi..lll 

B npeAGOJ1Qj;~erm:~ 1 liTO T,~opaMa ilOMepaHt.IyKa 

COXpOH.fiC TCS:. 



TipOITOP:UMOHaJII~HIJIO J{aMCphl )~JI.H ~lKCnenMMCHTOB ITO 

perenepa:urn1 K-Me3 OHOB 

I. ITpevrMymecTBa v.rcnoJI:&30BaHMH nponop:uv.ronaJI:OHhiX KaMep 

B AaHHhlX sKcnepv.rMeHTax. 

BKJIIO'tleHMe nponop:uvroHaJI1HhlX KHMep ( PW.C ) B cocTaB unrra-

paTypLI MafHJtiTIIOfO 11CKpOBOf0 CII8ICTpOM8Tpa, C TIOMOm:&IO KOTOporo 

TipOBOA.fiTCSI 3KCII8p:WM8HTbi TIO I13YtWHMIO pereHepa:u:vm l{-MS30HOB npvr 

BhiCOKJtiX SHeprVI.HX, TI03BOJIVIT KaqeCTBGHHO yJiyqum:T:O ycTaHOBICY M 

3HaqJtiT8JI:OHO COKpaTMT:O BpSM.fi ::)]M:, HSOdXO,JJ;JtiMOe AJISI Ocp-JiaiilH 

06pa60TKJtl pe3yJI:OTaTOB. 3TO YTB8j):nc,n;eH:We BhlT9KaeT 113 CJIGAYIO!L\1iX 

paccyjl\A8HV1t1. 

I. KaqeCTBO C11CT8Mbl 3anyci\a HCKpOBLIX KaMep (KaqeCTBO 

Tpitirrepa) onpe,n;eJI.H8TC.H OTHOlUCH:Vlt)M '411CJia BOCCTaHOBJIGHHLIX 

V - 06pa3HhlX C06LITMM I\ '4I1CJ1Y !3anyCKOB. B cymeCTBYIO!L\Cii1 ycTa

HOBK8 3TO OTH0ill8HV18 paBHO 0,5~0,7 B pa3llHX YCJIOBV1.HX pa60TLI. 

AHanlt13 pe3yn:oTaTOB pa60TLI ycTaH,JBKM noKa3HBaeT, qTo 6on:omMH

CTBO JIOEHhlX 3aTiyCKOB V1 KBa3H - V - 06pa3HhlX COdhlTM~ B03HMKaCT 

BCJI8,1l;CTBH8 B3a!liMO,IJ;CMCTB11.fi HStlT)OHOB C B8il{8CTBOM C'tleTq:WI\OB 

~I.YJ8 (0,4.;.0,8 r/cM
2). YCTaHOBKil BMBCTO STitiX cqeTqJtiKOB nponop

UI10HaJI:OHOii1 KaMepLI TI03BOJI11T 3Ha'4~TeJI:OHO YMBH:Olli:WT:O KOJIMqeCTBO 

nemeCTBa Ha TIYT:W qaCTMU M CJI8,1l;03aT8JI:OHO cymeCTB8HHO ynyqm11T:O 

KaqeCTBO Tpitirrepa. 3TO llp11B0,1J;MT K COKpameH11IO paCXOAa 1~rHMT

HhiX JieT, Bp8M8HM Olp-JialiH OClpac50rR11, H8TipOV13BO,ll;11T8JI:OHbiX IT01'8p:O 

BpeMSHJtl padOThl YCKOpMTCJI.Ho 



2. Paspcruem-te ycTaHOBKvt no yr;ry Me)!C,n;y HanpanneiUHIMM noneTa 

rra,n;aiOll(ero :t1 pereHepMpOBaHHO K-MS!30HOB COCTaBJISIST .± 0, 4 Mpa,n; 

:t1 onpe,n;eJISISTCSI, B OCHOBHOM, MHOrOKpaTHhiM paCCSSIH:t18M BTOpMqHLIX 

qacTVIU B nemecTne CUMHTVIJIJIJITopon ~9-FI6 M G I+OO. 3aMeHa :n:vrx 

CUVIHTMJIJIJITOpOB nponOpU:VWHaJI1HbiMM KaMepaMM TI08BOJIMT ynyqUJMTb yr

JIOBOS paspeUieHMe ycTaiiOBI~11 B HeCJCOJibKO pas • 3TO B CBOIO Ottepe,n;b 

r 
11pMB8,I(ST K YMCH:Olll8HMIO Q)OHa ITO,Il; TI~1KOM KOepeHTHOrO pereuepMpOBaiUibiX 

. . 
K-MesoHon, T. e. KatWCTBeHHO ynyqm:vrT GKcnepMMBHTaJI:oHyiO MHqJOpMarnuo 

sa cqeT YB8Jl11ti8HH.H OTH0lli8HHJI GclxiJ,JKTa K cpoHy • 

. 3. 3aMeHa BO,D;OpO,I!;HOll MYilli8IUI II<l ,n;et1Tep:t18BYIO TOM J!\8 )J,JlMHbi 

ITpMB8)J;8T K YB8JII1tiCH:t110 tiMCJia ciJOHO ShiX Tp€KOB, per:t1CTpi1pye:MbiX MCI~po

BLIMM KaMepaMM Sa BpeMst rraMstTM, TI)HMepHO B ,Il;BOe.3TO YB8JII1qMT BpC

Mst padOTLI 3BM ,JJ;JI.ft HaXOE,JJ;8HI15t UOJI3SHOrO COdhiTM.ft I1 rrpMB8,Il;8T K He-

KOTOpOt1 TIOTepe COdUTMn sa CtieT .QOEHO Hat1,n;eHHhiX peilleHI1ft.ITOTepi1 

MOJ!\HO MSdeJICaT:O 11 )J;UJIW CYJJ.i8CTB8HID COKpaTMT:O BpeM.fi OdpadOTKM, 

8CJII1 BCITOJibSOBaTb MH~OpMaUHIO nporrOpUMOHaJibHbiX KaMep )J;JI.ft rrpe,n;na

pMT8JI:OHOrO Bbi)J;8JI8HM5t KOppM,n;Opa TIJHCKa Tp8KOB B MCKpOBbiX KaMepax. 

3TO MOJICHO C,I(8Jia T:O, MCTIOJihSYJI cpai{ T, qTO npOnOpUI10HaJibHbi8 KaMe pH 

MMeroT paspe:m:eHMe no npeMem1 ( '.). t =30.;.50 HCeK) Ha 2 rropn.n:r~a 

Jiyqmee, tiSM MCKpO~hle KaMepbi, Vl TOtiHOCTL onpe,n;eJieHM.fi KOOp,I(I1H6Thl 

~X' A y = 2 .;.3 MM. 

4. MCTIOJ!b80BaHM8 nporrOpUMOHaJibHbiX KaMep BMSCTO ro,n;OCKOITMqecKMX 

CtieTqMKOB ITOSBOJIMT yMeH:OlliMTb (CB8CTH K HyJiro) paSM8pbi OTB8pCTH5t 

. BO cppOHTaJI:OHLIX cqoTt!11KaX I1 TBM CaMbiM YB8JIMtiTL sclJcpSKTMBHOCT:O 

YCTaHOBKI1 K pacna,n;aM B KOHU8 pacna,n;Hon 30Hhi. 3TO rrpMB8,!(8T K 

YJIYtiill8HI1IO CTaTMCTMti8CKOM TOtiH0CTI1 onpe,n;eJieHM.ft cpa3hi aMITJIHTY,JJ;hi pe

reHepanmM.0)!C:t1,1l;68TCfl yJiyqmeHwe aq~eKTMBHOCTM Ha 40%. 



. T • 0 •, npe,n:JiaraeTC.fl BMGCTO Cyll(e,)TBYIOutMX ro,n:OCROTIJAqecKMX TIJIOCIWC

Terf ~I.;.8, 'fb9+I6, G- I-;.8 (eM. pmc .4) ycTaHOBHTb nponopuMoHaJrllHLLe 

KaMepu, HCTIOJib3Y.fl MX B ~BYX HanpaBJieHHHX: ,1.tJIH 3anycKa MCKpOBhlX 

KaMep H .n:ns onpe~eneHm.n rpyooro KOppM.n;opa nomcRa TpeKon n nocne~

HHX, DO KOTOphlM 3aTeM ocyll(eCTBJI.fleTC.fl Oonee TOqHas peKOHCTPYKUH.fl 

COOhlTHfl. 

YCJIOBH.fl HCDOJII>30BaHI1fl npOTIO}L~MOHaJI:&HbiX KaMep B ,nam·IOM GKCfle

pHMeHTe rrpe,n~.flBJIHIOT onpe,neReHHhle TpeOOBaHHH K KOHCTpyKUMH KaMep 

H MX GJieKTpOHMKe. 

2. J{OHCTPYKUM.f! I\aM:ep 

I. Pa3uepu KaMcp 400 x 300 Jm - 2 lliT 

600 X 300 :.1M - 2 lliT 

2. KaMe phi ,n;om:mu ObiT:& .n:nyxK )Op,rr;mHaTHhlMM B o,n:HOM oe5'I>eue 

3. m~epu ,n;omrnru C5LIT:& pa36op :uJIMI-1. 

4. lliar HaMOTKH Y,X - ITJIOCKOCTet:l - 3 MM 

5. llpODOJIOKH B X - TIJIOCKOCTM BITOCJie,n;CTBMM MOryT OUT:& 

oC5~e.n;MHeHhl B rpynrrhl no 2 mT 

6. 3a30p Mez~y KOOp,1.tMHaTHhlt. H BbiCOKOBOJIBTHUM GJieKTpO,D;aMH 

- 6 MM. 

7 • 1\aMephi ,JJ;OJIJIGibi MMGT:& OXpUUibie 3a3eMJieHHhle ITJIOCKOCTM 

( ITpOBOJIQqHhie) • 

8. 0C5'1eM KaMGp v130JIMpyeTCH OT BHGlliHet! cpe~LI MatfnapOBLIMI1 

OKHaMM TOJI!l{MHOn He dOJieO !00..;.120 M!i:!KpOH. 

9. BaKYYMHOe yrrnoTHGHli:!e Ha CThlKax - naKyyMHas 3aMa3I\a. 

IO. ilp!i:! HaMOTKe rrponoJIOK Y - nnocKOCTH ~onycKaeTcs 

no,n;,n;epXCKa MX B UGHTpe C TIOMOII.(LIO KanpOHOBOti HJIH HetiJIOHOBO:t:i 

HHTKM. 
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II. B uensx SKOHOMTIH MGCTa a~OnL nyqKa qaCTHU BUBO~ HH~Op

MaUMH C KaMep HSOdXO~HMO pa3M8CTMT1 CdOKy, BHH3Y HnH BBSpXy 

Ha~ KaMepaMTI. 

I2. X m Y - sasopu ~onEHLI mMeTL odmee rasonoe nmTaHme. 

Ha pviC. I noKasaH ·acK:vrs nponopuviOHan:oHovr Ka:uephi ~ns ~aHHoro 

8KCnepHM8HTa. 

Pacnono~enme aneKTpo~os, oxpaHHhi~ Koneu m mx qepe~oBaHme noKasa

HO Ha pvlC .2 • 

3. 3anyCK HCKDOBUX KaMep C fOMOm:oro nponOpUHOHan1HhlX. 

3anycK HCKponoro cneRTpOMeTpa TII~e~nonaraeTcs ocymecTBVITh conna,IJ;eJ 

HHSMH CHfHanOB C npOBOJIOtUihlX. TipOHOpiJ;HOHaJibHhiX I\aMep H CUHHT11JI

JL'IU:t10HH0f0 ro~ocKona G 2 (eM. pw:. 3). C uen1ro HsdeJranms B03MOJI~

HOCTH CHCTeMaTHqecKOVI BbidOpKH D ~~pmrrepe, npe~JiaraeTCB TpeOOBaT1 

TOn1KO . Cpa68T1IBaHH8 BCGX nnOCKOGTG~ nponOpUVIOHaJI1HLIX I\aMep 11 

G 2-Cl.IGTl.IHEOB. reoMeTplilqecRan JIOfliiKa 0C1'aeTCS TV11\ 3- cymecT-

BYIDll{e~ nepeRpecTHOtt. BTopaa nponopumoHan1Has RaMepa ( 'PWC I ) 
6y.n;eT ~en11Tcs na Jienoe L 11 npaJoe R nnet~H • B l'pmrcep dy,n;eT 

BKnrot~eiD TaK~e Tpedonan11e Han:wqmJ onpe~enermoro t~11cna t~aCTl1U 

B KaJIQ:tO~ nnOCKOCTVI. 

Ilpe~nonaraeuilli1 Tplilrrep dy,ICer l1MeT1 cne~yrommvr n:vr~: 

TR ·.::.. ..,__ ,--.. ~ -
f'WCJx ~ R Pl.v'<:.lix. "\- LPwc....J1x t {j.J[e_ +It -r Pweiix. + 

Pwc.ry -t P wc.f'Y '"' P~vc ~ + G'iftv .. 

C TI0M0ll(110 ~HCKp:t1MHHaTOpOB HG06XOJJ;liiMO TI0TpedOBaT1 cne~yiOll{ee 

Pwcr x, y 
R, L p w c. JI ><

PW~J["' 

P ""''-..i'·x l \.f 

' 
~2. 
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4. 3anOMHHaHVIe VI perVICTpar:rv.n VIHcp0pMaUVIJ.1 C nponOpl\VIOHaJI:O

HhiX KaMep. 

liH(pOpMaUHR C I\a)!{)~OVI HVIT11 .:>ltV e_y , ( C Kmr~,II;b!X ,II;BYX Hv.ITeti 

Pwcx ),npoxo,n;HT qepe3 ycMJIHlCJI:o, 3a.n;epEHBaeTca 11 no.n;aeTca 

Ha cxeMy "M" (pVIc.4). 

lipm HaJIVI'41111 BOpOT, KOTOpue ~OpMHpyiDTCfl VI cpadaThiBaiDT OT 
\1\A. 

3anycxaroll.(ero CVIrHaJia 11 CVIri-IaJia La yc1t-9pVITeJie HMTH, cVIrHaJI 

ycVIJIYITeJI.a npoxo,n;11T qepe3 cxel•lY 'H" 11 3anoMHHaeTC.H B H'4etixax 

TP. 
TipH cpaCiaTLIBaHM~ JIOr11I01 C'41ITLIBaHVI.IT, VIHcpOpMaL~Hfl OT p U.: C 

qepe3 cxeMy nponycr\aHH.FI no.n;aeTCH Ha cTOMKY CBH3YI, r.n;e 

KOMMYTI.1pyeTC.fi, cpOpMHpyeTCJI B MallVIHHOe CJIOBO 11 nepe,n;aeTCR B 3BM, 

:3JI9KTpOHHa.fi c5JIOK-CXeMa ycTaHOBKll C TI.fWBOJIUqlihll:il11 :u!JOTIOpUI10HaJI:O

HhlMJ.1 KaMepaMJ.1 TIOKa3aHa Ha pVIc.5. Ha pHC.6 npMBO,ll;HTCS npeMeH

HaR ,Il;HarpaMMa padOThi BCeM C11CTej.W• 
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BhmycxaeMhle B uacxo.m.!.(ee BIJ9MSI U3MoM 011IDI · nepectieTnLie CTOHKI1 

"IletiaTh" 00 Jia,IJ;aiOT pst,D;OM He)l;OCTa~rKOB, OCHOBHble ~3 K OTOpbiX CJie,n;yiO

~~e: 

I. IT~3KaH CKopocT:o ctieTa. 

2 • 0TC YTCTB:VIe B03M0l!Cl.IOC Tit1 CihiCTpOM nepe,n;atiH HHq>opMaUIH1 

B 3.BM. 

3. He,n;ocTaTOtiHaSI SMKOCTb O,I;Hoi1 rrepectieTHOll CXeMhl. 

4. OrpaHl.PleHHLie B03MOJKHOCT~ ynpaBJISlUUI :vi KOM1vtyTaUliilii 

nplii li1Cl10JI:&30Dal-Il111 nepectieTIIhiX CXeM B OOJI:&llUlX GKCrie

p11IMeHTaX. 

5. BoJI:omoi1 o6'beM Y7 ne.n;ocTaTOliHaH ua.,n;eJl\HOCTbo 

YxasaHHLie He.n;ocxaTKM a:roli y;:rapeBmeil ~D,IJ;eJIH nepecqeTHLIX 

CXSM MOryT ChiT:D 060H,IJ;CHH :H ycTpa:ieiiLI B npe,IJ;JiaraeMOi1 CMCTCMC 

nepeCtiSTHbiX CXeM, Bhll10JUieHHhiX KOJICTpyi~TMBHO H 3JI8KTpMqeCKI1 

B MSJK,IJ;yHapO,D;HOH CMCTeMe CTaH,n;apToB "I\.AMAI\" • 

CIIICTSMa COCTOMT 113 Tpex 1\aCC eT-Kpei1TOB, 3aHMMalO~YIO I/3 

CTOHKH "BWIIHII 11
• IlepBLie ,n;Ba KpetiTc. CO,ll;Sp:tii:aT 110 14 C48T'4YIKOB, 

npeoc5pasoBa:re.Jil:l.)~liiCnJiei1, OJIOKlf B5J6opa peJICHMa neqaTM vr ,IJ;Ba 

C48T'4:li1Ka C npe,n;Bapi1T8JibHOit ycTaiiOBKOM tiVICJia, KOHTpOJIJiep KpeliTa. 

3-~ KpeMT CO,D;epiititiT OJIOK BLIBO .n;a MHcpOpMaUlii:W Ha UM!DponettaT:D, 

KOUTpOJIJiep neqaTM, 6JIOK ,1J;l1CTaHI..'(l10:IHOrO ynpaBJISH:tJISI C npM;raraeMLIM 

BbiHOCHh!M rryJI:oTOM 11 ,n;ItrcrrJieil I\AJ.TAl\- 3:SM. 

Ha3HaqeH~e Iti Xapai:-:repMC TMKM (JJIOI~OB 11pitiB8,IJ;8Hbl B TadJIMI.\8 

l~ I • 

,ILnn: o6ecnetieH¥ISI Heo6 XO,II.l1Moro I\OIITpo;rsr sa no;ryqeiUlOM 
I 

3KCnepi1MeHTaJI:bH,OH :WHCl=O pMal.\1111 11 C OC TBeTCTByiOrqero MOHHTOpl1pOBa-

HHSI :B 3KCnepHMeHTaX no perenopaU:V.k-1 K-Me30HOB Tpe6yeTCSI OKOJIO 



30 nepec4eTHhiX cxeM (c<ze:r·cmr<OB ) .. Ta.Koe KOJivtqec:rno "nepecqe:roK" 

MQjKHO MMGT:b B 2.-x Kpef.i:rax, pasMemeHHhiX B CTaH,ll;apTHOM CTOMKe 

"TIMIUHR" (c.M. pvrc o _I) 

IIpvr ocymec:rnJieHvrvr rrpe,n:JiaraeMoi1 cvtc:reMhl 6y,JJ;yT ,n;oc:rurHyThl 

CJie,IJ;yiOl!lk'Ie yCOBepiUeiiCTBOBaHMSI ITO C)aBHeiiMIO C VICITOJI13YGMhiMJtl B 

31\CITeJHfMeHTe C TOMKa:!viW"TieqaT:b": 

I. YneJIMtzMBae:rca cKopocTL c:tzeTa c 107 .n;o 8.107• 

2. YBeJivtq:vrnae:rc R GMI~OCT:b nepe ctzeTOit c 106 .n;o 2 24 • 

3 o YMeH1IUae:rc R BpeMa rrepe .n;c~.tz:vr :vmcpopMau;:vr:vr B 3BM B 

4 pasa, tzTo nosnonMT neJe,ll;aBaT1 vtH00pMauvtro c nepe-

ctze:roK c KaliC.IJ;blM sanyci,mv: MK (dhiJIO: I,5 + 2,0Mcer\ 

Ha nepe,n;aqy 3Q . ., nc , c5y.L e:r I61"1Kte•X 30 ~ 0; 5 r.tcel{ ) • 

. 4. _ EoJie¥M6Kn.;r norvtKa cnasYJ c 3BM rrosnoJine:r McrroJI:nso

na:r:n nepecqe:rK:vr B pasJIHtzHhiX peJKMMax. Hap.FI.n;y c cyMJJap

HhiM C48TOM 3a HGCKOJII>KO UllKJIOB YCKOpLITeJIR MOJKHO nepe

,n;aBaT1 B 8BM C lleT MOHMTOpOB Ha Kal~,n;hi:tf sanycK 111\o 

1\pOMe TOro, ITO.FIDJUieTC.FI B;)3MOjKHOCTll He3aBM'ICllMOH pa60Thi 

C ,n;ByMn 313M. 

5. YMeH1IliM'ITCJI B 3 pasa Od'LGJJ, 3aHVIMaeMUi1: CTOMI<ru.m B 

)~OMMKe 3KCI1GpL1M8HTaTopa. 

6. EJiaro,n;ap.H rrp:vrMeHeHMIO MllKpocxeM cymec:rBeHHo ynyqnr11:rcsr 

Ha,D;eJKHOCT:b "nepectzeTOK 11 H COKpaT.HTC.fi no:repM BpGMGHM'I 

YCKOpk'ITGJI.fi, CB.fi3aHH1Ie C peMOHTOM CXeM BO BpeM.fi rrpoBe

~GHH.fi 3KCITep:vrMeHTa. 

ilPH paspaOOTKe CMCTeMbi KOHTpOJI.E: M ynpaBJIGHllSI Kpei1:TOM 

(Kpen:raMH) He06XO~MO npc~yCMOTpeTll CJie~yro~e B03MOXHOCTM: 



I • Bu6op peiltl7Ma pa60Th1: ::~a 3BM HJIH Ha ~tj>pone'tlaTaiOlltYD 

MaDIHHY (UITM) • 

2. Bht60p HOMepa Kpe~Ta, :tOTOphll He06XO,ItH:U:O nepe~aBaT:& B 

3BM (UIIM), C o6ecneqeume:M B03:MOJII:HOCTH pa60Th1 Ha UID.l 

(3BM) ~a OCTaJil)HbiXo ij ,, 
1-\ 

3. Ynpa.BJI eaHe ox BHemHero sanycKaJllltero :rnmyJI:&ca c B03lJOJJC- f':; 
Sl 

HOCT:&D peryJmpO~KH sa;~epl!CIW H BH,II;eplttm (BOpOT) H BH3yaJI:&-~ 
Blllll npe,n;cxaBJieu~eM BpE:MeHHoro pe:&mMa pa6oTbt Ha aKpa.He 

OCIU!JIJIOrpaqa. 

4. BH6op HOMepa "nepec'tle'l'Kl1" B eye:ttxe, nepe;taBaeMoro Ha 

3BM, UITM HJIR Ha ~cnJie~. 

f!~ 

~ ,,,, 
f 

t~ 
~I ,, 
V-~ 

~ 
ua6ope f· 5. BOSMOJII:HOCT:& OCTaHOBKll Kpe~Ta RJIH BCeX Kpe~TOB np11 

Ha O,ltHOI H3 nepeClleTOK (MOHHTOpHoti) sapa.Hee Bh16paHHOrO 

OTC'tleTOB (IOOO, 2000, 5000, IO.OOO, 20.000, 50.000, IOO.OOO, 

200,000, 5000000, I.OOOoOOO) c aBTOMBXHtieCKHM (MnH PY't1Hh1M) 

cqHTHBa.HHeM B 3BM (UIIM). 

6. BliHOCHOI 6/lOK ynpaBJieHHS (nycx, CTOn CqeTa, nycK,CTOn 

cqH:J:JiBaHHSI)o 

7. AB·xouaTHtiecKa.SI Bw,n;aqa 11 3BM (UIIM) nocJie xaz.n;oro n;mxna 

pa60Thl ycKOpHTeJISI HJIH IIOCJie Ka.Jit,ItOrO TpHrrepHOrO HMnYJI:b

ca, ·no,n;a:aaeuoro o:r,n;en:&H o c 6JIOKHpOBRoH npHeua aa BpeMSI 

nepe,n;atiH. 

lJISI H3rOTOBJieHHSI npe,n;JiaraeMO~ CHCTeMhl llOTpe6yiDTCS CJie,n;yromHe 

pecypcbi: 

MOHTaEHhle pa6oTu B U3M - 600 qacoB, 

KOHCTpyETOpCKHe pa60TU B K) - 200 qaCOB, 

pa60TY B MacTepCKHX llB3 - 300 qacon. 
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