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KaMepbi 1 aanonnea:a:ol!: nponaa:-¢peoa:oaoil CMecJi.ro 

. li . 
I 

•' 

. · ... j 

- .. t: .. 

I 

- i 

~~ 
.:~~~ 

J i.,. 

MeTOAOM H8H.M6HbWI!X KBBJlp8TOB· .. onepeAimeHbl OllTI!'l6CKI!e KOffCTaHTbl. JlJlS! 
MeTpoaol!: nyahipbKoaol!: KaM.ephi, aanona:elia:ol!: nponaa:-ljlpeoa:oaol!: CMecbro. flpo­
ae,~:~ea:a npoaepKa BOCCT8HOBJ16HI!S! npOCTpaHCTI:IeHHbl;lt KOOpJli!HaT1 I!MnyJibCOB 
nepai!'!HhiX 'l8CTI!~1 aljlljleKTHBHhiX MaCe 'V0

- '!BCTI!~ :. II KI!H6M8TH'l6CKI!X . napa Me-

TpOB aapst>KeHHhiX ~aCT!!~. 
,o 

·.·· 

CoooiueaHe 06l.e,nHHeHHOrO MHCTH1j'T8 JtJiepllbiX HCCJie,llOBBHHJi 
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· § I BBe,lleHHe 

B I970-I972 rr. aa xe:rpo.aoA ny3Llpl>KOBOI. Kawepe IIK-20o/If . 

6Ll.ixO npoBe,lleHO 6 . ee~~~B . 3K~IIOHHp~Ba.HHSI H~ nyqKe 7T· ,-:" M930HOB · e HM­

IIJJI:beOM. "' 5 r3a/e H nonyqeuo npH 3:rox oKoJio iso rHenq Ka.J~poB c:re­

peoeHHMKOB. B Kaqee:rae ·pa6oqeB zHjxoe:rx B Kawepe HenoJIL30BaJiaeL eweeL 

P,~txoro nponaaa(Cjl8): H ¢peoaa -13(CF3 ct ) . e aeeoaon ·KoHneH:rpanHeJ! 

.rioeJie,llHero OKOJIO 24 ~. 

Jlnn o6pa6oXKH eo6HTHA,noJiyqeHHilX :Ha IIK-200 ,HCUOJ!L3yn:ren nporpall· 

KH reoKe:rpHqecKoR peKo~~:rpyKUHH I-.;_6/2/ H 0 -10/3/ ,a l<o:r.ophlx onrii~ee.KaSI .,· . 

Cit} rexa illi-200. onHeh!Bae:ren ~ n~WOIIILD ~~itoroporo aa6opa ~ He:r~:r. 
B a:ro:r aa6op BXO,IlSIT nap.aweTpH,onpe,~teJISIDIIIHe xo.~t eae:roaoro Jiyim a KaMe~· 

pe H paeetOBHHSI Jl6~,1lf·OIIXHqeeKHKH OCSIKH. 

Xo.11 eae:rosoro ny-qa . it3 ,Kaxo.R -nHOo :roqKH s Kawepe onHcLJaae:rcn· · 

eJie,JtYDIIIHKH ,llBJKSI ypaBH6HHBKH: 

· R (r) = ~, r(-t+~rz.+ ..tJ·r~J, 
tJ!(r} ~ ;, r(1+.!zr~".Ar"), r,~~;e : 

( I ) 

.. ;( .2 ) 

R -Pace:ronHHe · »ezAY onrH,ecKo.R ocLD H :roqKo.R M aa nnoexoc:rH 

'Z; =0, r -TO ~e paeetOSIHHe _H~ IIJI6HK6 , 0 -yrOJI Me~y on:rHqeeKOA 

OCLD H CBeTOBhiW JIYII~(, H3 :roqKH M (eM .pH~.I). 

TaK ~aK pacc:roaHHSI Mex,lly OIIXHqecKHMH OeSIKH H3B9eTH!i (~K • pHe •• 2), ; 

ro 3a,~~;aqa onpe,D;eJieHHSI on!'Hqeckil:ic KOHe:raa:r cao,llH:r'en K aaxo:.:,J~eHHD na-... . . ... . . ~ . ... 

paxeT~B, onpe,ll;eJISIDUIHX . XO,Il CBeXOBOrO JIY'lla · B KWtepe 1 :- K03!fxPHUH9Ht.OB 

.·,·{o(.J Hlp} . 
HactOSIIIlaSI pa6o:ra 'nOCBB1119Ha onpe,~~;eJie~HD OIIXHII6CKHX KOHetaHT 

IIK-200 JtJISI. O,llHoro H3 ceaacos 3KCIIOHHpOBaHHB. Ilpoae,~teHa npoaepKa 
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(I) 

PHc.I. OnrHqecxaa cxewa u:erpoaoA nyswpLKOBol KaKepw (a). 
Cxeu:a pacnonoxeHHR xpecroa Ha-aepxHeu: (d) H HHXHe» (B) 
crexnax xawepw. 

I 

,_-

I_ 

uaaxeaHHX KOHCTaHT nyreu: aHaHH3a BO?CtaHOBH8HHJI npOCTpaHCTBeH­

HHX KOOp~HHaT B ~epe,HKUYHbCOB nepBHQHHX qaCTH~~3~8KTHBHHX 
(I 

wacc V - qacrH~ H KHHeu:aruqecxHX ·naprutetpoB sapn:enHHX qacrH~. 

§ 2 • .1fuu:epenHe xpecroa na pado11ux crexnax KaKepw 

.l11Is uaxox,J;eHHB napruterpoa, onHCHBalliiiHX xo.Jt caerosoro nyq~ B 

KaKepe;KOS~H~enroa {~} H l.}l-na IIYOCax,padoTaDD!HX na JIHHHH c 

E3CM-4,dHJIH H3KepeHH cpenepH:&Ie xpec~:&I,HaHeceHHHe- Ha npe,~~;:u:etHJile 

CTeKJia OdbeKTHBOB (pHC .2) ~ Ha DOBepXHOC;H HHUero H Bepxnero 
- . . 

CteKOJI KaKepw,conpHKaCalliiiHXCB C padoqel XH,D;KOCTbll (puc.I).lJIB H3-

u:epeHHA no~HpanHCb HesarpyzeHHue HJIH u:ano sarpyxenuue rpexau:H 

Ka,D;plil, Ha KOTOpliiX XOpOmO BH,D;HKJile CO~TB~TCTBYiliiiH8_ KpeCTH dliiJIH npo­

Hyu:epoBaHH. Konuqecrao raxHX xpecroa na pasH:&IX crepeonapax u:e-

HRJIOCb OT 15 ,ItO 25 • , 

lJIR OdpadOTKH H3KepeHHA KpeCTOB dHJia COCTaBJieHa Cne~aJibHaR 

nporpawa Ha 3BM ClC 1604 A, B KOTOpOJ! npeo~pa30BaHHe I<OOp,D;HHaT 

KpeCTOB H3 CHCTeU:W KOOpJtHH~T H3MepHT8JI8 B CHCT8KY KOOp,JtHHaT UJieH­

KH( "f "-CHCTeKa) UpOBOJtHJIOC~ C yqeTOK yc~KH llJI8HKH no ~3BeCTHOKY 

anropHru:y ;4/,xoropwa ucnonLsyercR H B nporpaMuax reoMerpHqecxoa 

peKOHCTpyK~H COd:&ITHA C TIK-200. .. 
Ilo pesynbrarau npeodpasoaauHs K60p.JtHHar npoao,~~;unacb npoaepxa 

npaBHJibHOCTH IlO,JtdOpa. H H3U:epeHHB COOTBeTCBYiliiiHX KpeCTOB. - Pesynb­

taTH ycpe,D;H8HHB KOOp,ltHHaT KpeCTOB Ha padOQHX cr:xnax - KaKeplil B 

"f "-CHCTeu:e,npoBe,JteHHHe lHR pa3HHX K~pOB · H Od~eKTHBOB,DOKa-
·~ ., 

3li1Bai!T,11TO cpe,JtHeKBa,JtpaTH11HHJ! pasdpoC X H Y KOOp~HHaT He npeBHma-

et 20 KK_.nna acex odleKiHBOB, sa HCKJIDtieuHeu: qeraeproro,.nu xoropo­

ro pasdpOC X-KOOpJ(HHaT COCTaBJIJieT 38 UK. 
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§ j ~ Onpe,JteJieHHe K03qxpHIUfeHTOB L' {ol.} . .~:J ,;,' 

J{Jui ·iaioi:,l4ea'H.fi · ·xo~$IJif1ii~i:ron f~} ·.- "' 6!l)r'·· HCiioin,aoliaii W!rop>mt, 

• _ npKKeHiiaDiilltca a paOoTe/5/ ,l{JlJi".'mt.::2oo~ ·aanoJIBeHiioll ·. ~iiponaiiow~ · 
CyTJ> 3:rOrO anropHTKa B TOll, 'lTO 'K03!fxPHIUteHTH HaJCO,ltll:rC.Il KeTO,IlO!l HaH-

. .· ; ' .'.····:·· ~. ~-·._··.~·- • ~-o-·•._•-.r~: -·->;-•: -

MeH~>mHx itaaJtpaToa ,a MHH_HM113HpyewB $l'Hxn;~~~.-~e~;~ ~~~: -· ·-
. -' : .. • -~: K- ··:: ·~:.. .. .; .' -,, . i·-~··;-,,··: 

J'2 
=; ~ {(~;.- ";" !f.t.,cr)/~A_] .. 

' i.S/·' ., '" • . 

.(cr = 13r/(x-x~!f/!1'} F 

(3) 

( _4 ) 

ITo fl>opMyJie (4)_'BH'l.HCJI.IleTCSI paCCTOSI!iHe :. ,ltO ·OflrH'leCKOif 'OCK- He~a.:. 

roporo ·xpe CTa. ,- HMell111ero B " l -".-.cKCTeMe ·; KOOp,ltKH~TH X H Y. Ha OJ;;..,'< 
, I . ·• ·'·' . • 

HOI DpOeKUHH H KOOp,ltHHaTH X -· H ·. Y H~ ,llpyroil;npoeKUHH;,()6p83YIIIIIel 

c npe.JtUAYII!el c1=epeo~py :c 6aao~- ~-. ·-. £- ~~~c:r-~a~d~' Toro -.e xpecTa 

)to- onTKIIecxofil ocli:·· BHIIKCJIRe~o-e no.¢opMyJie . (I) f., N-xon~qec~ao·_,_, ___ . 

cooraeTCTB)'IIII(HX KpecTi:IB , .A I( - omHOxta B onpe,JteJieHHW: R:: ; a HamHx ,.: , 

paclleTax·· w no.11araell ei! palmolh;0~45 w,_;:HCXOJtR H3 Toro,llro'.Toll-~ .• ·;· 

._ Hocr~> ·· :aocc_TaHOBJieHH.Il . X H~Y :xoop.ltHHar_· B_ ffi{-200 :,xax no·xa3aJI :. oluir. ... 

paOom c: nponaHoM,dHJia· He xyze :013 1111. 

MHHHM11'3allKR ~ no fl>opMYJie :; (3) CO,Jtep:axr B ce6e. He,JtOCTaTOK,CBR3aH-· . 

HHII C Tell , 'ITO BOCCTaHOBJieHKe no ~Opii)'JI!ill. crepe~!IJOTOr~~.eTpHH • ( 4) 

-,.~ 

KOOp,llHHaT lq)eCTOB ,Jie:K&~~HX<B0JIH3H ·: 6a3W .lfloT~rpatl!HpOBaHHII ·,npoHCXO-­

.~;ilr .- -~ CS.on~HKH omHilWH. B Ham~l nporpruaxe'' w yiiKTHBaJIH 3TOT ~Palt:r.~,:: -; 

H ~pe,UCIIaTpHB8.JlB,B03110J:HOCTD Bblel~oca TaKHX,a TaKJ:e DJIOXO. H311epeH­

HHX:KpeCTOB' no ·pa'3HOCTH BeJI~IIKHH, llfe;=.R/.7Kl,cT .. :•_ ltiJl 'BHCipaCHBWUt •. : 

L -yn- TO'lKY ,ecJIH AR, o.xaaHBanoc~> aa npe,~teJiaMH Tpe:ic CT~.u;apmx 
OIIHCIOK~IfOCJie ,'BbielpOC!l , i -Ofil . TOIIKH: Dpotte,Jtypa _:IIIH~HIIH~ ( ,3 )_ DOB­

T.OpSIJiacb C OC.TaBIIJriJlCa . tiHCJIOII KpeCTOB ~ I\o3qxpHttHeHTH {.£. t,.Half)leH_HHe 
-._ ..... ,;.~ ,_.. -·-"-' . 

. , 

7: 

··:'" 



npH ILHHHllH3&ItHH lflYHKitHOHaJla (3) ,xaK npaBHJIO,H9llHOrO .pa311Hli&D%CS . 

~S pa3HHX Ka,JtpOBo 0KOHllaT9Jii>HHI OTdop HX . npOBO,JtKXCS no 3Hali9HHBll 

OmHdOK B onpe,JteJI.EIUlH npOCl'paHCTB9HHHX KOOpAHHaT .OrodpaaHHe 3HalleHHJI 
. . -~ . .. . .. - . ~ 

xoalfxPHJ:tKBHTOB {cl J npHBe,JteHH B npHno:xeHHH I. .· \ . . . .-

§ 4. Onpe,Jte~eHHe xoa!fxPiiWte~-TOB /j) : __ 
KoHCTpYKitHS ilK-200 TaKOBa, liTO BO Bp9llJI 3KCnOHHpOBaHHJI HH:XHee 

H BepXHee padOliH8 CT8KJia Kall8Jii ·aecu~·; lfJHJCHpoliaHH .JI3KepeHHJI no­

Ka3aJIH , liTO paCCTOBHHe ll8:X.JIY cr'eKJiallH paBHO 375,5 i. I,O llll~ 

~JIB HaxO:X,Jt9HHR K034>4JHitH8H%0B {)5} · llH BOCnOJib30BaJIHCb 3%KK CBOI­

CTBOU: Kfl,llepH H U:HHHMH3HpOBaJlH lflYHKitKOHaJI BH,Jta (cK.TaKll:9 /6/): 
N z. 

:f2 
= ~{f~ -i!6ttc)/ tJ r 1 ' 

' ' , .. 1 ., ' ·.· ' 
··c 5·) 

r,Jte ~ 3KC-paCCTORHH8 K8:X.ltY CT9K_JlallH Kallepu, tJl -oi!Hdxa,c KOTO­

poll _H3Becraa_ l axe' N-xpJrxllec:rBo coorBe:rc:rBy~HX xpec:roB aa .· 

. KaKOA -JIHdO c:repeonape; ri -KOOp,ltHHa:ra2 .l~ro :xpecra,BHt{HCJIR6KaR 

no !flopu:yne BOCCTaHOBJl8HHSJ L- KOOp.ltH_HaTH:IB. nporpaoax reOK8TpKli8C- -

KHX pexoHc:rpyxitKA I-6 II 0 - IO. OrnrlDI JIHII&, liTO 1: , . .-4JYHKIUlB or. 

xoopAHHar 'X H Y xpecra,xau:epeaaoro Ha xuol- .IIKdo crepeonape • xo­

a!fxPuWteHrOB {.,(,} H_ {)3}. -;-· 

~JlB KHHHMH3attHH lflYHKitHOHaJia .( 5·) H Onp8,1;8JI8HKS IC034>4JXItH8HTOB 

{}J llH liCnOJI&30BaJIK. ,JtJIS ltaz,J;OrO Od'I>8K%HBa H8CKOJII>KO, HadOpoB{-.J, 

OnHCaHHHX B np8,ltH.JtY1118ll naparp&Pe • , a B ICali8CTB8 ,. IICXO,JtHHX .Jt8;HHHX. 

-ycpe,JtHeHHHe aaat~eHHR xoop.JtHHa:r ·x 11 Y.·xpecroB : .HUHero c:reKJia B _ ~ 

• ./,,"....cHc:rexe. __ , . . . • ·..... • . , '· ·r· 

• · 0ICOHllaT8JI&HHI DO,J;dop K034>1fJKit118HTOB (.t,} H {pJ - IlpoBO,J;UCR C 'Yt18-· 

TOU: B8JIHliHH' OIIHdoit •-: B BOCC%a.HOBJI8HHH ·· npOCTpaBCTBBHHHX'' KOOp.JtHHaTo'' ----------
*He npiiB8,Jt8Ha 3,Jt8Ci> ll3-3a 88 rpOK03,JtKOCTK. 

8 

~ 

,. 

:-

IlpH KHIDUlU3altHH ¢YHKitKOHaJia _ ( -'5 ) 683 lfJHKCHpoBa:HiiUI napa~o~e:rpoB 

1W . CTOJli<HYJIH~b CO CpaB~HT8Jii>HO dOJI&MHim. aHat~eiUfRU:H ~mHdOK ~apawe:r:-
pOB }

2 
H A ,. ,~tocrHraBDIHKH aaalleHllll, cpaBHHWX c BeJIHliKH&ILK 

C&MHX napa~o~erpoB .KpoKe ·. roro ,xoa4>¢Httuea:ru A,.J1 · nonyliHJIHC& 3a1leuo paa-

JIKllaJliiiHKHca ,JtJlS pa3HLIX:Odt.8KTHBOB,XOTR dHJIK HCnOJI&30B&Hii Te,:xe 

Odt.8KTHBH·C Oli8Hb 6JIH3KHMH ODTHli8CKHllH CBOACTBaMK (3& HCKJIDli8HK8K 

I-ro odt.exTHBa),xoropue npHu:eHRJIHC& paHee aa DK-200 npn Padore c 
' . . 

nponaHOU:.IlpOB8,JtRimHHllH3attHil lflYHKilHOHaJla (5) npH 4JHKCHpOB&HHOK 3H&-

ll9l!HH caKoro KJI&Jtmerc liJieHa pa.sno:xoHHR B ps.lt :raareHca yr na o _, 
W nOJIY'IHJlH K034>4JHW!tlHTbi .Pr -· H 11, 6JIH3KHe ,JtJlB pa3HHX Od'J>6KTI4BOB, 

npH 370K 3Hali8HHR OmHdOK }2. npHKepHO Ha nopR,ltOK HH:a:e ca-. · 

wx aHalleHHI A . ConocrasneHHe peayn&raToB BoccraHosJieHHR npo­

c~pa.Hcr.seHHHX KOOp;JtHH&T ,nonylleHJibiX C HCnOJII>30BaHH81l K034l¢HitH8H­

TOB {J l C ¢HKCHpoBaHHHlll4 . .H CBOCiO,JtHHU:H . _/J$ -, ~ae~ H8CKOJIDKO Jiyll;.. 

IIIH8 peaynra:rH ,JtJISI K034J¢HltH8HTOB ,no.i!ylleHHHX C 4JHitC&ItH8! .P.a • 
HanpHKep, cpe,JtHeKB&,ltpaTHqHH8 OTKJIOH8HHR B onp~,JteJieHHH KOOp,ltHHaT 

X,Y H ·2 B nepBoll cnyllae pasau,coo:rBercTBeHHo, 250, 320 H 950 u:x , 

a so 11ropow - 300,:300 HI070 wx.' 

·B npHJioxeHHH I'npHse,;eliH orodpaHHHe aHalleHHB K034>4JHilHeHroa 

{~lH(p). 

§ 5. IlpOB8pKa BOCCTaHOBJieHHR npOCTpaHCTB8HHiiX·KOOp,ltHHaT 

xpecroB aa ~adollax crexnax xa~~~epu 

IlpOCTpaHCtB8HHH8 KOO~,JtHHaTH Kp8CTOB Ha padOliHX CTeKJlax KaM8pH 

BH'lKCJiliJIHCL no. 4JopllyJiaiL .BOC~TaHOBJI6HliR. 'fipoc:r paHCTB8HHHX KOOp,ltHHaT 

rolleK rpeKoB no .ltBYK crepeonpoeltitHRII /7/ ,upHHBTLTll .· B nporpaKKa.X ,· 

reower~HlleCKHX pexo:llcrpyxnlf_! I - 6 H 0 - IO. BoccraaoaneHRiie xoop­

.JtHHaru CpaBHHBaJIHC&c 3xcnepHKeHra.n&HHKK·JlaHHHMH, npnllell KOOP.ItHH&TLT 

9 
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z aepxuero c:re'xJia' nonarMHCI> PaBHlliiH 'uyJIIl,a HHzne'ro :.. . :375~5 w . 
KOopJtHHaru X I! Y xpecToJi'·aepxuero a unuero- c:i:r'exoJI Oll.I!H · H3Kepeuu' 

ua xoopJtHHai'uo- pa·c:roquow cra·uxe .IIposepli:a' ua: · HMH'IHe yrJia nosopo­

ra · uex.Jty cacreu'alm - xoo_p~aua:r- c:raaKa a xawepu 'noxa31iBaer, 'ITO 
- . -. .. , '- . . 

31'01' yron·ueaeJIHK· (He 00JII>IIIe'8 )·.IJ~3TOKY CpaBHeHHe llli'IHCJieHHiiX 

a 3xcnepHKeHtaJILHiix xoopJtHHaT~ClliJio npose.~teuo nyrew ·conoc:raaneua 

JtJIHH 0Tpe3KOB · Ke:a:.zy COOTBeTCl'BYiliJIHKH. ItpeCTaKH,paCOOJIO:a:eBHii~H 

·a·· ropa'aoiJraii&tmx (JtJui· X)· a sep:rirw~>m (.tJra Y) ·pa,Jtax. Pa"3HH~a H3"­

KepeuuHx -H BHtUiCJieHHllX .l(JIHH' orpe3KOB , Hx cpe.JtHElKlla,JtpatHtlHHX or!. .. 
• . lf)f ·. . . -

xnoueuaA onpeJteJianac~> no ~opwynaw: 

,d 0 == ( &{-:-" '{~/ )&Uf(-_ ( l{;- t{-1-,)UJH ( 5 ) 

lrl {().S. ~ / ll ):L)f/2. 
6'u = ._ N ·'£i 1~ i j- , r,Jte ( 6 ) 

1/ -X HJIH Y xoop,I(H!Jarli xpec:ros, . N -KOJIH'Iecrao .ltJIHH oTpeaxoB, 

a i - uowep xpecra. 
,_ i,. 

Peayn&:rarH cpaaueuaa _ noxa31iBallT, q:ro cpe,JtHeKBa.JtparHquHe_ OTKJIO-:­

ueuasr xoop.Jt~Ha~- X,Y .H ~ Itpec:r~a ~_a .. ~a~e'!' . preKJie ~ IB~Hii, 
coo:rae:rcTaeuuo, .ltJISI III H - . . IY c:repeonap 250,320 a 9 50 w,~ ,a .lt.IIB 

Y H YI c:repeonap I70,290 I230 MK.Heciton&xo--xy:a:e ItpeCTii llOCCTa-

uaBJIHBaDTcsr ua I H II CTepeonapax, ua Ito:ropH~ cpe,JtueitBa,JtparaquHe 

OTKJIOHeHHSI.OO ·X,Y H .. r. COCTaBJISIIlT,COOTB8TCTB8HHO, 350,450 H I200 Kit. 

IIpOCTpaHCTBeHHiie KOOp,ltH~aTu,onpe,JteJiaeKHe C OOKO.bll npOJtOJII>HHX 

CTepeonap,BH'IHCJIBDTCSI C norpemHOCTSIKH , He npeBHmaD.HKH · OIIIHOOK, 

npBBe,l(eHHH~- ,I(JISI III ,IY ,Y H YI cTepeonap. 

-----------·--------~--·-----------~ Toquocr~> onpe.J(eJieuaa xoop,~tHBar xpec:ros ua sepxuew c:rexne 
' ~ . ~.- ~ - ' - ' . . . 

nyqme,qew ua HHZHew. 
~~ Tax xait 6'u onpe,JtenBDrca qepea paauocra JtHHH o:rpeaxorl weJC.ItY 

KpeCTaKH .,TO_, HeOOXO,JtHKO yqeCTI> OIIIHClKH KOOPJtHHti.T lttl.:a:JtOrO(H3) Itpec­
TOB oJTHK 00t.IICHBeTCB OOllllJieHHe 'YHOJCHTeJIB 0.5 B ~pNyJie 6 • .. · 

-·:--. ~:.' 

10 

,. 

) 

\ 

! 
,1: 

-~ 

j 
[J 
( 

It 
~ 

~ 
~ 
I 
K 
l ., . 
.t 
1 

1 
} 
1 
i 
~ 
' 
J 
\~ 

t 
\7 
i 
't 
~ 
l 

I . 
'i 
1-
·i 
'· ~! 
1-

1 
! 

IIpe.~tcrasnaei aui'epec cpasueuae.npocrpaac!seuuHx X-a Y~KoopJtH­

uai·. xpecros, sNqacneuHiix c riowci•l>o u~il~euulix xouciaur·(xa H ':Y~) ,Ji· 
xoop,nHua%, auqzcneuuux no ~OPMYJIB.ll crepeo~Pcil:oue:rpHu(XcT · ~- Yc;)/7/;-

- "' - . . --. ' "' - ; :· . LJ.X = . .::!.. L. (Xs;.-Xcr.t"J'- il!l= ..:t. 2 (Ysi-Y..r.t) 
-- ---· · N i=rl. ·· ~ , N i"t '- .. ~ .. 

CpaBHef!Me noita3ano, 'ITO Ax H. i:Y paaHu,cooTaeTcneuuo,.nna III 

H l.Y Ctepeonap!i·· 2Q·KK( 6:I40 YK) H-. 12 NK (6"=45 MK)._ 

. IIpH'IeM npa auqacneHHH 41 Y paccuarpHBaJiltCI> ace H3Y~peHHNe xpec:rH, 

a npH suqHcneHHH AX o:rOpacNaanHCI> xpec:rH, ne~a~He B0JIH3H Oa3N. 

liJoror~HpOBaHHB. raKIDI 00pa30M, 'MOJCHO cquan,q:ro KOOp,l\HHaTH Kpec­

TOB, BNqHCJieHHii!J JtBYNB pa3HWH Cn!JC068JlH1 ,Jtai!T: XOpomo C.OBnti.,JtalliJtHe .. 

pe3yJII>TaTH 3a HCKJIDqeHH!JM _ Rpe CTOB, . pacnOJIO:a:eHHHX -~B0JIH3H 6a3H .· ~Torpa 

~HpOBaHHH. 

CpaBH8HHe npOCT paHCTBeHHHX KOOp,ltHHti.T ~' Y If .• " nep.BHX 1'0-

'leK rpexos V O_qacrH~ noxa3HBaer, uo- a a :roN cnyqae ,cpeJtHexsa.JtpatH'I­

HHe OTKJIOHeHHB He npeBHIIIaDT COOTBeTCTBYD·H~. BeJIH'IHH 1 npHBe,JteHHHX BNme 

.JtJIB Itpecroa HHJCHero . c:rexna. 

· § 6.Bocc~au~~neuHe unyn&cos riepsHqiiHx ·qacTHU 

;:;xcnouHpoaauHe IIK-200 npoao,JtHJIOC& ua nyqxe or_pHuareuuux nHo­

HOB c HKnyn&cou 4750 Mas/c. nna npoaepKH aoccrauoaneuaa aunyn&coa . . . "' ·~ 

nepBHqHHX 'laCTH~ 0HJIH ppoBe,JteHH H3MepeHHB Ha 'lti.CTH ~JieHOK nepBOR 

3KCU03H~HH. Ha H!Yepe~HB nona,JtaJIH re nepBHqHHe :rpeKH; Ha KOTOpH~­

qeTKO OHJIH BHJtHH ToqxH po:a:,JteHHH · · cf -'3nexrpouos. Toqx~ pox,JteHHB · ·. 

d -311_eKTpOHOB pa3,neJIBJI~ nepBH'IHHI TpeK . Ha 2 'lti.CTH 1 np~qew.npH. ~0-
cqe:re. _ no reowerpH'IecxoR nporpaJO.Ie nepliaa qacn· :rpeKa cqa:ranac& 

"nepBH'IHHY" ,a BTOpali-"BTOpHtiHH~·" TpeKO~.llpH npaBHJI&HO.M no,n6ope OnTH­

qeCKHX KOHCTaHT •HKnyJI&C,BOCCTaHOBJieHHHi no "BtOpH'IHOYY"' TpeKy,,u;oJI­

JCeH COBna,u;a:r& C HNOJJI&CON nepaHqHHX qacTH~ C yqeTOK nonpaBOK.Ha 

II 
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llO~epH 3HeprHH llBpBH'IH!.IYH. 'laCTHUaJUl: . B_ UpOKBliCYTOIUIHX Cpe,Jtax (B .BO.:. 

- .Jte, zeJiese, ~ponaH-¢peoue )~ Pact~etH. noKa3JaBaJlt~ 'Ito 3tH note pH coc­

TaBJIHDt-npHO~HsHre~LHO 70 Ms~, U03TOKY O~H,JtaeKOe _3Ha'IBHHe HKUYJILCa 

nepBH'IH!.IX 'laCtHU B l:a.MOD KaMepe ,JtOJIJICHO 0HTL 4680 M3B/C. 3Ha'le-

HHB UOJIHOD OmH6KH HMUYJILCOB,paCC'IHTaHHOe no XOpOmO H3BBCTHiiU ~p­

KYJiaW,npHWeHHTBJILHO x ycnosHRK paOotY ITK-200 (cpe,~tuss .JtJIHHa "sto-: 

pH'IHHX" TpeKoB pasna N 40 Cll ;pa.JtKauHOHHas .JtJIIriHa paOoqeU XK.It-

KOCtK - · 60 eM, liH.ll,VRiliDI KarliHruoro noJur -I. 7. T ) cocTaBn~er-
OKO;I!O 10 %~ 

Ha pHC • 3. 6 , JB npHBB,JtBHH 'pacnpe,JtBJIBHHSI BOCCtaHObJIBHHHX 

3Ha'ICHHI HMUYJILCOB H HX omHOOK ,JtAS 170 nepBK'IHHX 'laCtHU.Cpe,JtHee 

• · suaqeuHe HMitYJILCOB nepBH'IHHX t~acun oKasaiocii paBHHK 4758 ! 42 

Mss/c co cpe.:rtHeKBa,ltpatH'IHYM otKJioueuKeK 534 Mss/c, a cpe,Jtuee·sua­

qeuKe OmH60K HIIUYJILCOB -8,95:!: 0,34%. 

TaKIUi ·oopasoM, .JtJISI nepBH'IHNX t~actu_u HKeercs cornacHe »ex..y 

BOCCtaHOBJIBHHHMH H O:I:H,JtaeKHMH . BBJIH'IHH8.Jil4 HIIUYJILCOB H HX oJintdOK. 

· -~ MH npoBeJIH aHaJIK3 clJYHKUHA J 2
H wz 121 ,:iapaitrepH3Yilii!HX · ~eptKKaJib;. 

H~l H ropH30HtaJILHJll pa36pOC TO'IBK tpeKOB. 3tH ~YHK.UHH 3aBHCHt Ot 

CPe.JtHeKBa.JtpatH'IHol omHOim fi · B onpe,JteJieBHH xoop,ihmar H HeKoroplix 
. . - z w~ .. 

3~HpH'IBCKHX KOHCtaHt. TeopetK'IBCKHe 3Ha'IBHKH J' H ,JtOJI:a:Hil 6HTL 

~BHii" 'e~HHHU~. Cpe.U:HHe 3-Ha'leHHSI w:L H .fa. ,BB:HOOJiee 6JIH3KHB It Te­

opetH'IBCKHII ,HaM Y.ltaJIOCb UOJIY'IHTb npH Ei= 18 KK H npH 3Ha'IBHHSIX , 

~wHpHt~ecKux ~onctaur c63=60 Kx,c69= 250 KK. W~r,oo -t. o,o5 u 

j~0,93 :!: 0,05 (ai. puc. 3a) · . 

§ 7. .Allan us V CL qacnn 

·. llpOB!'_lpKy npaBHJibHOCTH OUTH'IBCKHX KOHCTaHT .MO:a:HO OCYIIlBCTBHTL 
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C noMOD!I>D a.HaJII!3a oCipaCIOTKI! V '!_ 'I!I.CrRJl. C 3TOit :QeJILD npH IIpOCMOT­

pe nneHOK CIYJII! OTOCipaHY OKOJIO 300 COCIHTI!It ( He3aBHCHMO OT HX rona­

.· JIOI'HH) C O,D;HOit H Clonee V 0-lla.CTH!laMH, "CMO'fpRDtHX" Ha nepBHt[HYD 3Be3.:. 

JI.Y. llpHHaJI,JieJCHOCTL V0-t~aCTH!l K 3Be3JI,e . onpe.neunacl> BH3Ya.JII>HO. C _ . . . 

nOMODti>D JIHHeiKH. 3TH COCIHTHR nocne 1!3MepeHHR Ha llYOCax,paCIOTaD~HX. 

Ha JIHHHif e 3B!A-E3CM-4 ,CI~H OCIPadoraHY no reoxerpHtleCKOI IIpOI'paJOl_e 

.I-6 •. Jlu .nan&HeAlllelt odpadoTKH cocwndl no nporpauKe HAeHTH~KallHH 

V 0 ~- COCII>ITHI H ! -KBaHTOB "2-5"/8/ dH;H-O~·TaB~eHH Te COdi>ITHR , 

y KOTOpHX T.peKI! V O -"'aCTHit CI'I>IJIH BOCCTaHOBJleHH · C OmHCIKOI He· CIOJiee 

JO ~. 

B nporpaMMe " 2-5 n v 0-tre.CTH!Vl oCipaCiaTHBallTCJI no JI.BYM nno­

Te3aM B cooraercrBHH c JtBY»R :Bo3N(Jf:_HHMH cxewa.MH HX pacna.na: 

. A 0 --- p •. n- H I\0 --If+ n-. 
. . 2.'• .. '· . 

Bselop ue~ 3THYH cxeYaMH ocYDteCTBnlletcR no )'-KpHtepHD. rHnote3u 

2 :f.a. 
CtiHT,aDTCR pa3JI,eJieHHHMK 1 _eCJIH y O,lHOI H3 HKX .J <. Ma.KC.ta Y ,npy-

roJt:j:.z > fz MaKe) Hepa3,JteJieHHI>IMH 1 eCJUr B oCieHX rHnOTe3BX.i" 

_12<~~ ll.aKC-~ H ,_BaKOHe:Q, eCJIH_ B O_CieHX rHnOTe3aX .f2> f Ma.KC •' 

to oele rHnore3H onposepranrcR. llpH yposue JI.OcrosepHocrH .I ~ 

H Tpex cieneHJIX CBOCIO,!Ul .J:a.Kc. = II. . ..t 

,~3 200 V 0-coOHtHif~oCipaCioraHHHX uo nporpaMMe "2-5~, no :f-1tP.".­

repulD CliiJ1!1 .11,ll;ell1'.111¢HIUIPOBa.HH: KRI\ 1\ 0-J6 coCIH:tKRt KaK K'l'-91 C06H_; 

THe,2J COCIHTHil OKR3MHCI> Iiepa3JI,eJieHHHMH. 

Ha pRC. 4a,CI npHBe,JteHI>i pacnpe,leJieHHII 34xPEiKTHBHHX uacc qacu~ 

- npOJtYKTOB pacna,Jta V!coCIHTHif H . Ha pHc. 4a,r-pacnpe,JteJieKHII 

no :f2 ,nll~ 3THX xe coCiilrHA • .llJUI O.llH03Hat~Ha .··· <IJHrHposaHHHX V-2coCI~>~­
rHI cpe,ltHee 3HatJeHHe MaCCH H ee Cpe,JtHeKBa,lpaTH'IHiie OTKJlOHeHHR 1 
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COOTB6TCTBBHHO ,;JtJISJ /\
0 

II .1\0 rHUOT63 paJHW: 

M" = III6,I !: 2,5 Maa, 6""' = 15 "!>laB 

MK = 501,4 !: ~,2 Maa, 6"K" = 38 Maa 

3aMeTHM, liTO 3Hallemm •6: H 6"K np1mepao B I .5 paaa npeBillllaDT 

COOTB6TCTBYD~H6 B6HH'IHHH, nonylleHHHe npH o6pa60TK6 \1°- C06HTHI 

B ycnoBHSJX p~oTa ITK-200,sanonaeaaoH nponaaoul~/ 
IJplUA6pHO TaKOe npeBUlli6Hii6 H ,llOHJ:HO OJ:H,llaTLCSJ, 6CHH Yt16CTI>,'ITO 

OCHOBHOII BKJia,ll B B6JIH'IHHY 0 6Y.J!YT BHOCHTL OWH6KH,06YC40BJI6HHH6 

.uHoroKparHHM paccesaueu. 3TH omH6KH o6paTHO nponopitHOBMl>HH KOPI!D 

KBa,llpaTHOMY H3 pa.llHanHOHHOll ,llnHHH: A KOp6Hl> KBa,llpaTHHll H3 OTHome­

HHS pa,llHaitHOHHHX ;JtJIHH nponaHa H CM6CH nponaHa C ~peOHOM COCTaBJISJ6T 

OKOJIO 1.4 . 

~06aBKa K O,llH03Hat!HO ~HTHpOBaHHHM C06HTHSJM H6pa3,ll6JI6HHHX 

C06HTHII npHBO,llHT K CJI6.JlYDmHM 

I~ = III8,9 :!:. 2,0 Mas, 
• < < 

pe3ynuaTaM: 

6=15,3 Mas 

MK = 497.9 :!:. 3,8 Maa, b = 40,1 M3B 
< ~2 Ha pHc. 4a,r npHBe,Jl;eHa TaK:a:e pacnpe,ll;eJieHHSJ. no./- ,~tJIII acex H,~teH-

TH¢HnHpoaaaaux C06HTHll. Cpe,~tHHe 3Hali6HHSJ H Cp6,1tH6KBa,!tpaTHt!HH6 OTKJIO­

H6HHSJ j Spacnpe,~teneHJdt' o.~tH03Hallao H,~teHrH~HitHpoaaHHHX co6HTHII pas-

Hll: 

J',. 2 =2,86 !: 0,42, 
--"2 < 

~ K = 3,38 :.o,26 

~ =2,53 

~ =2,50 

ECJIH K O,JtH03Ha'IHO ~HTHpOBaHHHM C06HTHSJM ,Jt06aBHTl> H60,ItH03HaliHO ~H 
-La. < 

· THpOBaHHHe t TO Cp6,!tHH6 3Halle HHH .r H HX Cp6,!tH6K!ia.~tpaTHtiHHX OI!IH60K 

paBHH: J-!=3,13 !: 0,30 . .~ =2,25 

.1!=3,3_8 !: 0,22, E)IC" =2,36 

2 
H,HaKOHen,cpe,~tHee 3HalleHHe _f- H 3Hali6HH6 0 ,II;JISJ BC8X C06LITHI,o,B;-

• < 0 

H03Hal!Ho ~HtHpo.aaHHHX xax /iH K 0
1 paBHH 3,23 !: 0,22, o = 2,51. 

TaKHM o6pasou,nonylleHHHe c·pe;a:HHe aHalleHHB .uacc 1\ ~ H It0-qacrHit 

neJ:aT B6JIH3.1l .HX H3B6CTHHX ra6nK'IHHX ·aHalleHHR,a cpe,~tHHe 3Haqemta 
z 0 < < 

J' · V-co6HrHR x xx cpe,~tHeKBalpaTH'IHHe OTKnoaeHHSJ cornacynrcn c 

reopeTHlleCKRKH 3HaqeHHSJMH 1 paBHHMH,COOTB6TCTB6HHO, 3,0 H 2,5 • 

. IJpe,li;CTaBJUI6T .HH:repec CpaBH6HH6 ~HTHpOBaHHHX H. H3M~peHHHX. BenK-
o 

'IHH yrnOB H H.IIOYJII>COB ·llPO.ItYKTOB pacna,Jta \1~ llaCTHit. C 3TOll It6Jil>D 

MH nocrpoHnH pacnpexeneHHSJ HopwxpoaaHHHX OTKJioHeHHH BH,lla: 

.S (x,:) ... (Xt
1
u""" X~;.,.)/ o (x.,- X.,.)· , rxe 

X.:,u I x~lq:>- H3.118p6HHHe H fPHTHpOBaHHHe 3Hal!eHH8 xi,· a b"(x.,-X.,)-
< ., 

HX cpe,J;H6KBa,JtpaTH'IHHe OTUOHeHHSJ • TaKKe pacnpe,lleneHHII ;JtJIS raureHCOB 

rny6HHHHX yrnOB(~~) ,a3H.IIyTaJIJ>HLIX yrJIOB(jS )'H KOCHHYCOB yrJIOB 

Ke:a:,~ty CYK.IIapHH.II RKOYHI>CO.II OpO,.YKTOB pacnaxa V Q_ llaCTHitH H Han­

paBJieHHe.U, 06pasye.IIH)l TO'IKa.IIH po:1,11;6HHS H pacnaJta V 0- l!aCTHitH 

(Cos9 ) npHB6,1(eH~ Ha pHc. 5a,d,B. 

Ha ari!x pxcyHKOB 

OTUOH6HHI ~A, ~ 

cne,llyeT,liTO ~pe,II;HHe BenHl!HHH HOpMHpOBaHHHX 
< < 

H ~~() JtOCTaTO'IHO. 6JIH3KH K OJ:H,l(ae.IIO.IIY reo-

perHt~eCKO.IIY 3HalleHHD, paBHOKY Hynn. Tax, ,l(JISJ OOHOJ:HTeJIJ>HYX H OTpHita-

TeJil>HHX rpeKOB V0-l!aCTHit H.Ueew: 

.:S ( t:fA + ) ~ 0,07 ! 0,09, :S (~·f) 
:S(f+) .. o,r5 !: . o,Io, S(f-) = -a,oa ! o,rd, 

< < • 

+" < 

-0,07 - O,IO,. 

S (c::o~9) = O,I8:!:.o,II 

Ha pKC. 5 r npHBe~eHO pacnpe~eJieHKe OTHOCHT6Hl>H&X aenHt!HH.HKnYJil>-

COB ( P~ - PH)/ P~ npO.JtYKTOB pacna,~~;a V 0-qacrx~t. lfaK: BH~HO, 
3,11;eCJ> Her 60~l>WHX CHCT8MaTHtle~XHX C,l(BHrOB H cpe~Hee 3Hal!eHH6 

(P~ - PH) /P~ ~HO 0.2:' JtJis-mJIOUteJIJ.HHX H - 2.4 '/. -,11;.118 OTPHita­

teJIJ>HHX t~acrx~.KpoMe.roro ,H3 3Toro pHcyaxa; cne.Jtyer,qro ,~~;ns 6onee 
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KaMepe;illtnyn~coa nepBHliHHx' qacu~,3rpijleKrHBHH~:Mac~ V~qac!l!i~ H.KH­

HeMaTHl!eCKHX nap1.ue:rpoa :rpeKOB V 2.. qac:rH~. yia~liaae:r aa o:rcy:rcTBI:ie 
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Y CJIOBH.H 06MeHa 

TipenpHHTbi H coo6meHHH OMRM paccbmatoTCH 6ecnnarHo, Ha ocHose · 
B3aHMHOro 06MeHa, YHHBCpCHTCTCM, HHCTHTyTaM, na6opaTOpHHM, 
6H6nHOTCKaM, HayqHbiM rpynnaM H OT.llCDbHbiM yqeHbiM 6onee 50 CTpaH. 

Mhi o»m.naeM, qro nonyqarenH HJ.llaHHH OMRM 6y.nyr caMH npoHB­
Jll!Tb HHHUHa THBY B 6ecnna THOH ITOCbinKe ny6nHKaUHH B )J;y6Hy. B ITOPH.UKe 
06MeHa ITPHHHMatoTCH HayqHbiC KHHrH, )l(ypHanbi, rrpenpHHTbl If HHOrO 
BH.na ny6nHKaUHH no reMaTHKe OMRM. 

E.llHHCTBCHHbiH BH.ll ny6nHKaUHH,KOTOpb!H HaM npHCblnaTb He c.r;e.ny­
eT ,-:no penpHHThl /OTTHCKH CTaTeH, y)KC ony6nHKOBaHHbiX B HayqHbiX 
)KypHanax/. 

B Pll.lle cnyqaes Mbi caMH o6pamaeMcll K nonyqarenl!M Hanmx HJ.na­
HHH c npocb6oii: 6ecnnaTHO rrpHcnaTh HaM KaKHe-nH6o KHHrH HnH 
BblfiHCaTb .llDll HaiiieH 6H6nHOTCI(H HayqHbiC )KypHanbi, H3,llatoll(HCCH B HX 
crpaHax. 

0T):leJibHbie 3anpocbl 

11J.narenhCKHH OT,llen C)KCrOJ(HO BhlfiODHliCT OKODO 3 000 OTJ(CDhHbiX 
Janpocos Ha BbiChmKy npenpHHTOB H coo6meHHH OMRM. B raKHX Ja­
npocax cne.nye't o6l!JarenbHo yKaJb!BaTb HH.UeKc JanparnHsaeMoro 
H3,llaHHH. 

AApeca 

ilHCbMa ITO BCCM BOITpOCaM 06MeHa ny6nHKaUHliMH, a TaK)KC 3anpo-
Cbl Ha or.nenhHbie HJ.llaHHH cne.nyer HanpasnHTb no a.npecy: 

101000 MocKaa, 
FAaBHblil no'lmaMm, n/11 79. 
H3oameAbCKuil omoe/1 
06~eOUHeHH020 UHC111U111Y111a 
JIOepHbiX uccAeooaaHuil. 

A.npec .llDH ITOCbiJIKH BCCX ny{)nHKaUHH B ITOPH.llKC o6MeHa, a TaK)KC 
,nnll 6ecnnarHoii: no.nrrHCKH Ha HayqHbie )KypHanbl: 

101000 MocKaa, 
FAaBHblil no'lmaMm, n/11 79. 
llay'IHo-mexHU'IecKaJI 6u6AuomeKa 
06~eouHeHHozo uHcmumyma 
JIOepHbiX UCC/Ie006aHuil. 


