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© Epee0Hc1e11ii t1111.u1tec11:11ii UHCTllTfT, 197 8 

Ilp1t1H~1t1Il pa60Tbl ycTpOHCTB8 ;n;IDI peryJI1t1POB8H1t!H 1t1HT6HCV.BHOCT1t1, 

OCHOB8HHOro Ha MeTo;zi;e pe30H8HCHOro ll8CT1t1llHOro paspymemrn YCr\0-

pHeMoro nyqi<a B c~rnxpoTpoHe, H ero oco6eHHOCTH oUHcalibl B pa­

CioTe [I] . I/is paccMOTpeHH.ff npHH~vma pa6oTbl yKasaHHoro ycTpoli­

CTBa Oll8B1t1;D;HO, 'ITO, ;D;Hff OCYl!l8CTBJieHMfl J<aqeCTB8HHOro peryJI1t1pO­

B8HHfl, T.e. c M1t!H1t!M8JibHOli H6CT861tIJibHOCTbID OTperyHMpOB8HHOro 

( sa;n;aHHOro) 3Hatiemrn HHTeHCIIBHOCTfll yci<ope HHoro nytIKa, Heo6xo­

;D;HMO ;n;ocTOBepHoe 3H8H1t!e 38BHCliMOCTH 

Hpo.~:. :f (~H~'(.J (I) 

!!PH sa;n;aHHOM '.]!JO.~-= COt"L ~ t MHM TpeCiyeMOM 3HaqeHJ.m 1t!HT6HC1t1B­

HOCT1t! yci<opeHHOro ny-<rna' r;n;e H p:t a - 3H8'leH1t1e H8IIPfflit6HHOCT1t! 

MarH.l!THOro non.ff B BbJCOKO'l8CTOTHOM (°Bil) MarHHTe' pacnoJIOJ!!:6HHO­

ro B O;ZJ;HOM 1t!3 npHMOJI1t1H6~HhIX npoMexyTKOB C1t!Hxp0TpOH8 1tI rrpe;zi;Ha3-

uaqeHHoro ;ZJ;Jifl pe 30H8HCHOM paCK8'lK1t1 8MITJINITYA 6eTaTpOHHb!X F.OJie-

6aH1t1l1 'l8CT1t1~, :J Ha.11 - SHaqeH1t1e H8'l8JibHOP! 1t!HT8HCIIBHOCTl1 38XBa-· 

'l8HHoro B yci<opeH1t!e nyqKa ;n;o MOMeHTa Ha'lana paspymeHHfl. 

B CBff31t1 c 3T1t!M CihIJrn npoBe;zi;eHH Hccne.n;oBaHHH pasJIMllliblX pe­

l!!:HMOB peSOH8HCHOrO paspymeHMH nyqKa c ~eJibID onpe;zi;eJieH1t1H, 

Bo-nepBWC, YCJIOB1t1.lt ,np11 ROTOpb!X cJ.J:yHK~Vifl (I) ,11;0CT8TO'IHO Jil1Hel1:Ha' 

BO-BTOpblX, npaKTl1tI8CKk!X npe;zi;eJIOB perym1po:saHl1.ff c ITOMO!lll>ID yKa-
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38HHOrO J CTpOHCTB8 Ill B-TpeT:&ll!X ~ B03MOl!OiOCTeti KoppeKTll!pOBKH 

YK838HHOH 9 YHKUll!YI . 

G 3TGi1 l\eil:&IO, CHatrana, 6b!JIJ1 113!.iepe!lhl :aemltJ HHbl ::) noT ,JH<l.'1t 

H pa.:, , B OT):(e JI:&Hh!X l\Hlmax H npH He cK01I:DRl'1X pe litHMaX y c1wpe mm, 

r):(e :Jl"IOT - 3Hatr e HHe noTepHHHOM l1JU! pa s p yme HHOl1 traCTY! ll!HT8H­

CMBHOCTl1 ycu opHeMoro nytJK3 . !Iplll STOM, . pellUIM YCKOP8Hl1fl H8 CTpaVi­

B 8lICfl T8 RY!M o6pa30M, 1.JT06hl IlOJIY'llfATD B03MOJKHO M8KCY!M3JJ:&llYIO He­

CTa6 VI JI:&HOCT:& 3H3 1.J8HY!M ~HQ.'/ , T8K KaI< 3H8'!8Hll!fl Y!H'.!!8 l:!Cl1BHOCTl1 

aaxnatJeHHoro B y cKopeH111e n:VtJKa He 11ap:&11pona noc:& HCKYCCT'.Be Huo, 

u rrpo cTo qnmc11p 0Bam1c:o ero e cTec•.r:aemu,re 111sue HBHl1ff OT l\HKn a R 

l.( Jl! K1IY yc1wpemm. Il03TOMY ;zJ;Y!8Il830H H3M8 H8HH!1 'jl1~'1 orpaHl11.J8H 

B rrpe;zi; cnax '.lm~i.n. < '.J~a.'I < '.J ~a." ll H80):(l1H81W:B ):(Jlff pa3HLIX peli\11-

MOB IiB CTpOtiKll! . f/! 3MepeHH8 3H3tJ8HHH H paa OCYlll8CTllJI!1iIOC.:& c n o­

rpe ll!HOCT:&!O He· 6onee I %, a 111sl!epeHYie sHatJeH11ti 11ttTeHcHBHOc Te.t1 

nyrrnoB c TOtJHOC Tl>IO 5%. 
rro r13MepeHHblM B81Il1'HIH8M IlOCTpOeHbl rpawmrn 3aBll!C>'!MOC Tei1 

JnoT = J ( HpCl~) (2) 

,1\!lfl H8KOTOPl:IX 3HatWHl1}'i '.J HG.'I (cM.plllc.Ia). ITpl1 STOM Heo6XO;lll1-

MO OTM8Tll!T l> 1 1.JTO 3HR1.J8Hl1~ J~oT H80;11H03H8qHQ CBfl38Hbl C B8JJM1.JH· 

HaMlll H :a.~ 11 ::I~a.'I , a aaBHCl1Mbl B ReKoTop oi1 06nacT111 aHatJe Hll!M 

'.J~T :!: fl • 9TO npe.11onpe;ne iiff8TCfl C8MHM IA6X3Hl1 3MOM pe30H8HCHoro 
. ~ 

paapymeHHff rrytJKa 11 npYI aTOM paa6poc atta11eH111it Ji He npeBbl-
nor 

IJlaeT IO% (Ha p 1t1c . Ia np11Be):(eHbl ycpe):(ReHHble sHatJeHll!l1 3aB1rn111Moc-

Tei1 Tll!Il8 ( 2)) • 
.nanee, Ha OCHOBaHl1lll 3KCnepHM6HTaJI:&HO nonytJeHHOit 38BHC l1MOC-

TH (2), ):(Jlfl y;1106cT:sa aHa11111aa, paccqHTalihI WYHKWiH 

_,,_ 

Ll '.J noT 

fl H P"'a 
=f{HpQ(J) ( 3) 

'] 0 CT ::: J ( t-1 p Q z,) 1 ( 4) 

rlJ:e J OC:.T ::: :Itta.II - !J noT } rpaqJillK!1 KOTOPbIX npll!B6):(8Hbl, COOTBe T. 

CTTI6HHO' 1!8 p;rn .16 bl Ill. iloc .ne 3 TOro H8TPYAHO no11y11 r1T:& Ql{QHtrn­

TeiII>HY!O l1 H806X0]\1!MY!O 38Bll!C ~lMOCTl> (I) )\Jlff .zllllCKpeTHO 3a):(a HI!b!X 

3 H8116HHH J3a.~ B Tpe 6yeMOM ):( l13IIa30H8 ( CM. plllc.Ir . ). Ilplll STOM, 

nee r paifll.1!tll! , np lllB8):(0Hl:lhl8 Ha p 1rn. I a-I r, nocTpOe Hbl TOJI:&KO 'AlIR 

o;n,Horo pein:lllMa HaC TPOMKlll ycKo peHll!ff ( ):(llff A8HHOrO cny11aff: (4,,,a. ; 

= J mLtt < ::J Ha. 'f <.Jmc.x = B rn~). )J.1111 ;11py r !llX pe in:lt!MOB , T . e . .zi;nn 

µ;pyrMX: 3 H811 8HlllYI ~mi.n l1 :J ,,,u.x H606XO,ll;!.1AIO rrpoBe ;lle HlllG a HaJIOI'H-

1.!llblX n31!epe H111i-1 vl aHamrna. 

Ha Epe:BaHCKO:vt cr.mxpoTp oHe B TeYe!Iflle ;zi;m1TeJII>HOI'O :speMerrn 

6hlJil1 npOB8l\8Hbl 1rnorot..IL!ClI8 HHhl8 !IISMepeHli.H npit! pa3JU'l'!Hb!X pe11mM3X 

yc1wpeHliff 11 !Iplll ;n.oc Ta'ro11HO pa3HbiX 00CTORHl'll'IX ClllHXPOTpOHa ( ue­

nocpc;ncTll8HHO rrocne 6onl>llllllX npotI111naKTHK, Kor;n;a KatJecTBO naRyyMa 

OTHOClllTOiI:&HO H8Bb1COK08 H MHOr11e ysffil Cl1HXPOTpOH8 He~OCT8 T011HO 

OTTpem1po:saHhl 11n11 nepe):( npoilnrnaKTHKOM, KOr):(a :aec:o yc1cop11Te1Ib 

H8XO;lll1TCff B 1IY11lll8M COCTOffHHl~ l1 T.):(.)' a T8R7.(o 6b!Jrn rrpo:BeP,eHb: 

lil3Mepemm B 38Bl1CHMOCTl1 OT peJK!1Mo:B paspyrneHl1fl ny"IKOB 11 B pa3-

Hble MOMeHThl u.mma ycrtope mm. ,13 a Tali uonI>lllOi1 c e p11u lll3trie pe HViVi 

:B .n;aHHOW pa6oTe npHBO)'.(ffTCff :1 pacc1v1aTpt1B8lOTCfl Ha116onee xapaJ<­

Te plible nonyqe HHbl8 38BViC l!MOCT!ol, B OCHOBHOU' Tll!Il8 (I). 

rpaqJlllKl1, npll!:Be.zi;e HHhl8 H8 p!1C .la-1;11, X8 paKT8pl13VlOT Ha lll60Jiee 

0Il'fl1M8il:&HLJ}'l pelil:HI.{ JJ;Jtfl 4e11ei1 perynupo:BaHll!fi 11HT8HC ~IB HOCTlll y1m 3o H-

HblM cnoco6mi. B aToM peiirnMe, rrp11 JllaMeHenv.111 3HatJett111i1 '.J H~'t 

-5-



( npH ;ll.31!HOJ,1 . ~mo.x l1 :J min ) COOTBeTCTBeHHO Vi3i:lei:lH~J'r C i1 ,'.\JHHE;J[b·· 

HOCTl1 lll.HTepBaJia :BpeMeH1'l pa 3pVi:!SH1'lfl ny1:ma. '!TO xapal\TCPL13yeT' 

B He:KOTOPOM OTHOlllSHli!ll, !i3MeH6HlUl nonepetI!lb!X pasMepoB paspywae­

MOro ny1ma. BwrnneHl1e Ta :Koro pelKl1Ma MO)!(HO, rpv6o ;1 one pa TliBHO, 

ocymecTBJIHT:& no ocuvmnorpaMMaM npo:n.l1'1JtlJepeHql1pOBaHI!hlX m1ruanoB 

vIHT6HCl1BHOCTli pasp:vrnaeMoro rrgq:Ka ( prw .I:n..). KaJK,l\hlll l13 cMrHanoB, 

TIOH838HHb!X Ha OCUi1i1JIOrpaMM6' rrpe,n:CTaBJIHeT !113 ce6H 3aBllICl1MOCT:b 

d JnoT p 
-'t :: t(tJ' 
ci pa.a 

ROTopaH npM noc 1•of!HHOM sHatieH1111 !3MIIJil1TY:n.1r H paa 11 sna1!eHl1l1 

t'J.. - Bpeueu11 ;n;eit1cTBl1fl Bl! B03MYll\6Hlifl c HeROTOpoi.1 ,1.(0CTOBep -

HOCT:&IO xapaRT8Pl13Y8T 38BMCl1MOCT:& (3) ( Cl.~.pl1c.I6). 9TO Ol!8Bl1,l\HO, 

TB!\ 1\81\ npll! pesoHaHCHOM B03MYll\8Hl1li rry 1rna' ero CMe!l\eHl18' CK3lK8M 

no l , nporropql10HaJI:&HO 

r -=- o1. ( f-1 P"" a. -1:~) = d [ /-/ p« a ( i H + t p« a)] , 

r:n.e d.. - HOotll<1!l1Ul16IlT nponopqHOH8JI:&HOCTli!' ipa.3 - BpeM.H IIOJI-

~oro paapymeHV..H IIYl!Ha li! f 4 - l1HTepBaJI BpeMeHli! HaqaJI:&Hoil pac­

Ral!1m, T.e. li!RTep:saJI BpeMeHl'l OT H8'l8JI8 ;n.eilcTBHfi B03MYll\eHli!fi J.(O 

Haqana paspymeHl1fi rryqKa. 

AJI.H rrepBoro cJiyqafi peJKHMa paspymeRl'l.H rryqKa ocHOBHble sa:s.11-

c11MOCTH Tl'!IT8 (I) rrpe:n.cTaBlrellhl Ha pl'!C .Ir. Jll1H68pli!38UHH, M8TO;lJ;OM 

H8l1M8Hl>illl1X KBa;zi:paTOB, rpYII!IbI T8KHX 38Bl/ICl1MOCT6M IT03BOJIBeT on11-

C8T:& liX 0,1.\HHM mrneMHb!M ypa:SH8HH8M B oelmeu :s.11;n.e: 
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Hpaa"' ( K1 ~\io.~ +Ka) '.J Ho.'I + (a. - K?J ~ ~o.~) 
( 5) 

;LlJifl nep:soro pelKl/IM8. 11Cfl0JI:&30B8Hl16 Jil/IH68pl131'lpO:SaHHblX. B 

,l\li!8IT830H6 peryJili!POBaIDlfi l1HT6HCHBHOCTH 0,05 + 0,8 'Jmo.J( 38Bl1-

Cli!MOCT6M npHBe;n.eT K H8CTa6HJI»HOCTl1 OTperyJIHpOB3HHOro 3HatieHHH 

11HTeHCl1BHOCTH He 6 onee t 5,0%. ITpM 3TOM, Jil1H6MHOe ypaBHeHli!e 

;ZJ.JIH 8TOrO cnyqafl HM88T Bl'l;ZJ.: 

Hra.~= 0,019 ~~a.'f t- (2,24 - 0,018). 

OTCID;ZJ.8 BH;lJ;HO, qTO nocTOflHHbli.1 qneH ypa:sHeHHfl 38Bl1CHT TOJI»HO 

OT 3HaqeHl'lfl J (JO..~ • Il03TOMY . B arrrrapaType ;ZJ.Jlfl peryn11pOB8Hl1fl 

HHT6HCl1BHOCTl1 M8TO;lJ;OM qacTH'IHOrO pe30H8HCHOro paspyrueHl1fi RVq­

K8 · He06XO;lJ;HMO npe;n.YCMOTpeT» B03MO~HOCTb li!3MeHeHl1fi YPOBHfl 

nocTOHHHO~ cooTaBJIHIDl!le~ (n:&e;n.ecTana):seJil1tIHHhl HP~a ;zJ;Jifi o6ec­

rreqeHli!H onepaTl1BHOro ft13M6H6Hl1fl 38;lJ;8HHOrO 3HaqeHl'lfi ~~~~ 
KpoMe Toro, :XOTH H K03~Wli!UH6HT np11: ~HO.'f ,:s ;zi:aHHOM cnyqae, 

He 38BHCHT OT 3HatJeH>1fi 1 ~o.~ ' O;ZJ.H8KO B arrrrapaType T8KlK8 

Heo6XO;ZJ.li!MO rrpe;zi:yCMOTpeT:& B03MO~HOCT:& HeKOTOpOM ROppe:KT>ipOBKH 

R03WtlJHUli!6HTa ycHJI8Hl1fl 3HaqeHli!H ~HO.~ (
21 ' qTO o6nertil1T TO'IHhll 

no;zi:6op KO&qxp.11u11IeHT8 AJIH o6ecneqeHHfl Bb!COKO~ CT86HJibHOCTH OT­

perynHpo:saHHOro 3Hal!eHHfl HHTeHCHBHOCTH. 

rpa'1J>!Kl1, llpHB6;ZJ.6HHble H8 p~!C ,2a III OCUHJIJIOrpaMMa H8 pl1Co26, 

xapaRT6pl13YIDT pelltll!M pe30H8HCH01'0 paspymeHl1fi ITY'IK8 ITOl!T.11 aHa­

JIOrHqHbtit nep:soMy' HO npH 3TOM ~iMeIOTCfl II npOB8Jlbl
11 

B cepe;l\HH8X 

Y.lYHitUllI~ ( 3) , qTo :s.11;n.Ho l1 Ra ocU!l!JIJiorpaMMe ( cM. p110 .26). STo 

npll!BO;lJ;HT R yBeJI!l!qeHHIO 38Bl1Cl/IMOCTH R03~WHUl1eHT8 np.11JH0.~ B Bhl-

pallt6HHH (5) rrpl1 ;;rnHeapl138UHl1 38Bv!Cl/IMOCTei1 (I) 11 R yMeHJ>illeHHIO 
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,l\lrnrrasotta pery:m1pmiamrn ;n.o 25% • B T8Kl1X c11y\!aflX EenaTeJI:oHo 

nepecTpaviBaT:o pollmM paspyllleHJ/lH rryima, mr6o BBO;l\VIT:O 1rnmrneiii -

HOC Tb B K03lf;~llil!.1 116HTe YCI11!8Hl'lfl ycTpOtrCTBa pa spymemrn' '\!TO rrpw­

Jle;l\eT K arrnapaTYPHI:JM ycJIOJ!tHeHMffM. 

Ha p~rc. 3 ;i 4 rrp11Be;n;eHbI rpac]vrK11, xapaRTep11ayioll{11e ell{e ;n;Ba 

118CTO BCTP0\!81'1!Ul1XCH peJKMM8 paapymemu1 ITJtjRa. 06a pelKl1M8 H8lit8-

1!8TOJI:OHhl ;D; lifl .11CIT01!:030B8Hlllff ycTpOXCTB8 perymipOB8HJ/lfl l1HT8HCHB­

HOCTl'l, T8 K KBR B 3 THX CiIJ'\!8ffX, 11 38El1C l1MOC THX ( 1) ITOHEJifllOTCff 

y qacTKl1 c OTPl1!.18TeJI:&HOti RPYT MSHoti, KOppeKTMPOEK8 KOTOph!X npH­

Be;n.eT TaroAe K cyn1ecTBeHHhlM annapaTypHblM ~CJIOXH8Hll!HM. 

KpoMe np11Be,11eH¥JiJX peru-1Mo:a paspymettll!H ITYliKa Cyll\e CTByeT 

MHOroo6pa311le .L\PYri'!X p0ji(!1MOE' KOTOPbie B TOM l11I.l1 l1HOH Mepe ffEIB­

JOTCH C0110T8Hl1HMH y'IK.e paccMOTP8HHb!X. Ho Olil1 HBJiff!OTCff Mettee x.a­

paKTepHb!MW VI >lX ITOffBJI8Hvl6 06yc1ra11mrnaeTCff pa3Jil1lilfoJM.11 norpelliHOC­

TffMH H8 CTpOi1Rvr pOii\v!MOB yc1<0pemm 11 paspyllleHmI rry<ma' T8K0lll:Jl-II1 

1rn1:, n po:x:ol!(,Z(emrn ny1rna tiepe s pa sm111Hble peso Ha Hehl, HeTOtJHaf! yc­

TaHOBKa pe30H8HCHOE tJac•rOTbl paapyrnaJOU{ero 1101Iff Yi T.;n,. l1p11 ::JTO!,l, 

H.e o6xo.zi111xo OTM8 Tl1T:O , '!TO l.!OMOHT paspyruemif! nytJI{8 ITO UYYKllY yc­

l\Opemrn He BiIHHOT Ha xapaRTCP paspymeHYYH. TamKe He06X07-\VIMO OT­

MS TV.T:O , tJTO no:aTopReMocT:& pesyn:oTaTo:a ll!SMepemr.M CYli\OCTBeHHu 

38BHCv!T OT a6COJIJOTHOro 3Ha11emrn HatJa !!:CHOW llHTeHCl1BHOCTi1 'J H.a..'f 

ycitopneMoro ny,rna. BhlCOKaff noBTOpHeMocT:o pe ·syn:oTaTOB Ha6JIJO;n,a-

11a cy, npH '.J Ha.'! /- 3 Ma . 

l10Ilb!TKll! CTpororo l1 0,1(H03H8tJHOro onpe)4eJieHl1fl 38BMC!1MOCT.lil 

pelKJl!MOB paspymeHMfl ITYtJKa OT rrapaMeTpoll HacTpoi1KH ycKOPll!TSJT.l'I 

He yBenqa;rrnc:o ycnex oM. KalKJU".W nonytJaeMbli1 pelltHM pa spywemrn oon­

saH pa3JIJllt!HOMY COtJeTaHl'!Kl l!3M8H6l:lll!M HOCK01!:01\ll!X napaM.eTpO:a 
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HacTpoi11rn ycuopemrn. O;n.HaKo, rrpaKTl'l\!ecKH dhmo o6HapyJKeHo, 4TO 

nepexo;n. OT nJ06oro pe~HMa K pellt.l1MY, xapaKTepVIsyeMoro p11cyHKa-

MH 1, MOll!HO ocyll(eCTBMT:O ITO)(CTpOiiiKOH TOJil>KO H8KOTOphlX napal!eT­

po:a YCKOpemm ' a !i!MSHHO, yr:na BXO,lla VIHllteKTVIpyeMoro ITYl1K8 B CHH­

xpoTpOP, ypOBHH ITOC TOHHHOW COCT8BJIHIOU\8M YCKOPHIOU\Oro IlOJIH B 

pe 30HaTopax, MOMOHTa l1HllteKW'JM ny\!Ka 11 Cv!CT6Mlil JIOKBJI:&Hori KOppeK­

UVIYY op611lTU v.miteKTHpoBaHHoro nytJKa. TaKaH TIO.l(CTpotiKa npaKTMtJec-

1rn ocymecTBl!HOTCff B ·re\!eH!t16 HeCKOJI:OlU!X I.lll!HYT, tJTO VI cnoco6cTBY­

eT ycnemHOMY l1Cl10JI:030B8HHJO MOT0,218 pe30H8HCHOro paapy!USHl'lfl nyq­

l\8 JJ.JIH perVJIHPOB8Hl1ff r!HTeHCVIBHOCTl1 c ,1(0CT8TO!JHO BblCOr:oi1 CT8-

61rn:oHOCT:OJO OTperymrpo:aam1oro 3H8tJeHl1H 'l'OK8 YCKOpeHHOro rry11Ka. 

B 3altlll0\!0HiW, 8BTOPbl Bb!pali((JJOT 6Jia ro;n,apuocT:& CHMOHHHY X. A. 

aa yqacTv.e B o6cy~~eHVIHX H CapKHCHHV ].A. sa noMom:o B o6pa-

6oTKe pe syJI:&TaTOE WCCHe;n,oBaHwn . 
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