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AHHOTAU~1fl 

OnBcaB JIOBNI. llO.llXO.U 1t IUl.XOXlleJHUl OIITHtteCKHX napaueTpoB .llBy.X­

Me'l'pGBOH nponaXOBOM nyafipLICOlO't KaMep~;a Ka OCBOBe CHHUKOB padOttel 

IlJieHKI. 

Paccuo-rpeJO BJDUIBHe p&3J10A TOJIDliiJW ICallepJntx CTeli)JI B oCSoax 
nOJIOBIBaX xauepu. llpoaBa~SH)OBaKH BapBaBTU yopellB8XKR OliTHtteCKHX 

napalleTpOB H yope,11.HeHBe npoO'I})aiiC'l':BeHHHX KOOpllHHaT 110 11e'l'Hp811 XOpo­

mHM H3MepeBHf:III. OnpelleJieBH ~·CJIOBlllf! llJUJ nponecca C'DeVKH perrepHux 
KpecTOB • .., 

\ 



1. B ~aooporopt.H1 BbtcotuJx aHeprVJil OvHH1 co3,llaHo ~, ,liJHlTGJJbHO 

3 H C n Jl y 0 H1P Y G T C 5l 13 p 0 3 /Jill 4 H bl X n y 4 !{ 0 X y C 1{0 p tH 0110 t1 ,ll D y X ~.1 8 T p 0 B 0 ~ n p 0-

naHOBOH ny3WPbKOBO~ KOMOPO TnK-5000:1 . C 08 noMombm nony40HO 

60JJblliOH ~li131114CCKOR lilH~OOMOUVlR. 06p061lTKO nony48HHOU ~H~OPMOU~Vl 
• 

H04111HOCTCR C nOJJY40Hii1H B8/lli14VlH npOCT!IOHCTB8HHWX KOOP,liVlHOT T040K 

HO TPBKOX B KOMepo. Bn~ BOCCTOHOBJJOHtl~ KOOP,liVlHOT HCOOXO,liVlM H06op 

OnTVl48CK~X napOMOTPOB KOMepw. ~CTO,liVl!IO nony48H~H 3T~X nopOMGTPOD 

~13JJOHIOHO B pa60TOX [z' 3] • 

B ,liOHHO~ pa6oro VJ3naraercH APYr(J~ noAXOft K Haxom,lleHVJm onTVJ-

4eCKVlX napOMBTPOB. HOBM~ nO,liXO,ll Vl~ee· 3KCnep~MGHTOJJbHW~ XOPOKTOP 

~1 HOCKOIIbKO OTJJII1408TCR OT cnocooa, ~UJ10HlCHHOrO s[2]. 

a) ~13MOPOIHHl Cv1CTOMbl penopHblX KP8CT08 G HOMepe ObiM1 npose~,e-

Hbl OAH~M ~3Mep~T8Jl8M-OnepOTOPOM, a PllHOO np~BJ!8KOJJ~Cb HGCKOJlbHO 

!113M8P!H8Jlet-i. 

6) Vi3M8P8HV15l npOBO,I;~1JJL1Cb Ha ycrpo~iCTBO r1YOC (P03P81U81H1G 

1 0 M K M ) , C 0 e A !II H e H H 0 f,l C 3 B r\ 0 p 0 H 0 e 'W M !II H P 0 C H 0 n 0 Y IV/ - 21 ( P 0 3 p 0 -

WOH!/18 6 r.~KM). 

B) ~3M8P8H!IIH HPOCTOB npOB8A8Hbl 10 CH~MHOM paGo4cr ~OTOnJ!CHK!II, 

a POHOC nOJ!b30Bafl!IICb cneU~OflbHWM~ ~OrOnJ10CT~HKOMU (HO CT8Kfl~HHOl1 

OCHOBO). 

r ) B K a 4 e c T s e n n o T H o ~1 llH·1 A K o t:i c p 1; 11 bl s !< a M e p o 6 bl n ~1 c n o n b 3 o B a H 

xonoAHblt1 nponaH (17°C, noH030T81lb np;noMneH~Hl Y'L = L29), a POHee 

Vl c n o n b 3 o B a n a c b M1 c n1 n m1 p o s a H H a s:t s o /! a ( h. = 1 • 3 3 ) • 

,11) nns:t onpeAOJJ8H!II5l HOOPA!IIHOT onr!II40CK!IIX OCB~ HO "np~m~MHUX" 

CTOKflOX 6b1Jl!ll !11CnOflb30BOHY CH!II~K~ Hpe:TOB C 803/l,YWHbiM HOnOJJHCH!IIOM 

KOMepw, a TaKme CH!II~K!II C HOnOilHBH!II8M KOM8Phl XOJ10AHWM nponaHOM. 

PaHBO 6UJ10 npOCTOH npOUBAYPO, TOK KO{ Cb8MKO KQBCTOB C HanonHOHMCM 

o6boMa TnK-500 B03AYXOM ~ noroM BOAO I AOJJonocb Ha OAHY ~oronnacT~H­

HY (OA!IIH CH~MOK). 
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Yno~HHYTWO OTJ1~4~~ ~ H806XO/t~MOCTb Y48TO HOBOrO HOJ1~40CTBO 

KPGCTOB HO AHO KOMOPW ("AGHHMe" KPOClW) norpe6oson~ CYQOCTBGHHOn 

nepGAOllK~ onT~40CKWX nporpOMM. 

3. ~3M8P8HMR onopOTOPOM HO CHWU~OX nOOGOA~n~Cb no 0/t~HOKOBOU 

CXOMB H830B~C~MO OT HOnOJlHBH~R 00b8MC KOMOPW 5031\YXOM, XOJlOAHYM 

~11~ HOrpeTWM nponOHOM (T.e. B pa604~> YCllOB~RX KOMepw): 

- ~3UOPOHU 6 "np~m~MHWX" KPOCTOE HO KDAPB, 

- ~3M8POHhl 25 KPBCTOB HO H~IHO~ nCsepXHOCT~ KOMBPHOro CT8Kl10 

HG KOAPB ("KOMOPHWe" KPBCTW), 

- L1 3 M o p e H bl 4 0 I{ p e c r o s H a It H c K or-: o p bl ( " A o H H bl e " K p e c TLI ) • 

0,B,tl01{0 8 P8011bHbiX YCJlOBL·HlX HO AI!O HOMCPbl ObiJlO V13MOP8HO HO 

cHl1MHax or nepBoro o6beHTit1BO no 27 A{IHHbiX Kpecros, T.H. qacTb 

KPBCTOB H8 8~1\HO, 0 HO CH~MKOX OT BTC!poro ~ TPGTbOrO 06b8HT~B03 

n 0 12 K p 0 C T 013 , q T 0 C 0 3 ,l\ 0 C T n 0 T 0 M 0 n p (: ,iJ. G 11.8 H IHI8 T p y ,iJ. H 0 C T VI • 

~ Ml n 8 p B 0 ti n 0 /l 0 B VI H bl l{ 01,1 8 p b! K 0 /lltlt I e C T B 0 vl 3 M e p e H H bl X K 0 ,1.1 p 0 B 

np~BO,ll~Tc~ B ra6n~ue I. 

06b8H H1B 

I 

n 
!'' 'I 

Hanof1HCHVIO KGr.iO! 

u03Jl.YX xon.nponat 

10 r{O,l\POB 11 

10 17 

10 15 

) bl 

To6JH1UO I 

HOt'p.nponoH 

19 

19 

10 

l113 ro6mH.\M B~1.l\HO, 4TO ll~1cno L13MnpeHHbiX HO~,poe ObiJJO He 
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4. np~B8A8M nop~ftOK pacnOJlOffiCHA~ GCJl~4~H B TPBXMepHOM MOCC~De 

(10,10,2), B KOTOPOM COAGPIMTCR ~H~OPMOU~R 0 penepHMX KP8CTOX 

C 0,1\HOrO KO.li.PO: 

I) X Y ( 1 -1 0 , o •• , ••• ) - H o rJ epa 1 H A o !3 c H p e c T mH1 

) . .., a 'r 1 - Kp8CTW HO "np~mAMHWX" CTBHfiOX, 

6) ~ 2,3,4,5,6 - HOMOPO Jf!,l\00 C KPOCTOM~ HO H~mHen no­

BBPXHOCT~ 60J1bUOro KO~epHoro CTBKJlO (5 KPCCTOB B OA-
HOM P~Ae), MCCtO Allfl ~a,I\OCTomm~x KPGCTOO 30nOilHHmTC" 

H y Jl5liH1 , 

7,8,9,10 - Ho~epa P~AOB c "AOHHHM~" HpccraM~, np~4eM 

'\' 7,8 p,JlH ABYX P71/.l,OG "sepxHoii" nnOHI01. 

PacnonomoH~O KPCCTOB: 

HO np~m~MHWX CTBKJlQX 

KOMOPHOC CTCKJlO 

.JlO!il-lb!O HpCCH! 

-1--l-- +-
++ + 

+ +- + --i- -+-

+ + +- -1- +-
-1-- -1- + +- + 
+ -1- +- +-+ 
+ + + +~ 

I + +L++-!--1-1 
+ t- +-++ +-+-

l3CPXH5Hl 
flJlOHHO 

!llMil H )'l 51 
0/JOH!{Q 

n) 'jy( ... , 1-10, ••• )- HOfllt143CT80 KP8CT0!3 !3 0,1\HOM P~AY, 

:12- -npoCKL\~H'l Hpecra 6epeTC5l "1", 

,1\115! y - npOOKUU~ KPCCTO 

0epeTCH "2" 

5. nocll8AOBOT8/lbHOCTb HOXOlliA8H~R OnTl148CK~X KOHCTOHT P036~BOOT-

C$1 HO 8TOnbl: 

a) 0npeA81lOHI!l8 KOOPM1HOT )tFo, "-{ ~0 OllH148C!H1X oce!1 OObOHH1-

BOB HO "npl!lm~MHux"creKnax c noMomb~ nporpaMuu OPTAXE ~ MlllHII!MIIl30UIIllll 



I iJlYHIH\~1 OHO no 'X Y F 1 LM, 

.:J) Ha~i)J.OHHbiO ~13 ( 0) BOJH14t1H HOilp)J.~1HOT X~O ~1 '1 ~0 iJ I<Ol!GCTBO 

H 0 H C T 0 H T lt1 C n 0 II b 3 y iO T C $1 B C II C ,ll y tO U\ 0 ti n i J 0 I p 0 rJ fj e 0 P T l C S l1 ,ll, P Y r 0 M iJ Y H K -

ll L1 o H a 11 e X y 5 F A M1 o n p e A o no H ~Hl H o o pAw H a T o n n1LJ e c tHl x o c e ~ H a H v1 m H o ~ 

nOBOPXHOCT~ TOJlCTOro KOMepHoro CTCK.lG. 

13) Gonlt14V1Hbl HOOPM1HOT 'I So ~, '-(so ? nonyl!eHHc1C np~1 MV1Hli1M~130l\llllll 

TI ~YHHU!IlOHano, li1Cnonb3Y8TCH KOK KOHI:TaHTW ,llfiH Hoxom)J.OH!Il~ Macrnra6Hwx 

H03t:l~lt1UV10HTOB tvl.o , d...._, o/z.. YMOHblUIHHHl l·1306pamerH~5l TP01{0!3 OT HtHJI­

HC~ noaepxHocrw KauepHoro cre~na AO n~ocKOCTlll GoronneHKlll c noMombm 

u IDYHKl\MOHana A~A1. 

r ) n a p a M o T p bl ~J o .1 d..._ l·J o/ z. , H a t1 , 1, c H H Ll e G ( r:; ) ~ w c n o 11 b 3 y rnT c fl ~l a H 

K 0 H C T 0 H HI A JHl n 0 L1 C H 0 M G C lli T 0 (j H bl X H 0 3 i ·, r~ LH-1 ~10 H T 0 n 1\J () , ~ 1 , ~ 2.. Y M 0 H b -

W8Hlt1H TPOKOB OT nJIOCHOCTV1 )J.OHHbiX KpllCTOB AD nnDCKOCT~ - HlillliHH~ no­

sepXiiOCTb KOMopHoro CTOIHla (IY (:y!Ht!~~10HCJl N8ETf~,). 

B I977 rony Obl/10 npe)lnomeHa AP:traH rJoror.wH14CCI{G~ npoqenypa­

n p 0 r p Qr,l M 0 [It J H 0 X 0 H{ A 8 H I.Hl 0 n Hi 4 0 C H L'l X 11 0 p 0 M 0 T p 0 0 , i {Q T 0 p 0 fl ~1 C n 0 II b 3 0 13 0-

nocb TOKmo ~ B 1987 r. - BKI1m4eH~e r1cex 4erwpex GYHKU~oHanos B OA~H 

60J1bWOM ~YHKU~OHOJI. KaK HOJiOCTOTOK IITMOTWM G03HWKOG~ym np~ 3TOM 

noAxone B3a~MHY~ KoppenRu~m ~CHOMMX onTM4GCHV1X napaMerpos. Ecn~ 

D 1977 rOAY no~CK OfiT~M0/1bHWX napOtiGTPOB 8TW~ ~ 30KOH4M/1CR, TO 

G I 9 3 7 r 0 f~ y A Ml Y Jl y 4 UJ 0 H LHJ H 0 U. G C T 3 0 p G til 0 H vl il B n p 0 r p 0 ~lr.~ y Qt J K 0 H H 0 H­

CTOHTW 6wn~ BBOABHU G8nW4~HW HOOPA~IIOT onT~4GCK~X OCOM HO "npMm~M­

HLIX11 CTOHJlOX "XFO 9 '\'FO ? npOJifJOP~HOJ'bHO HOt1;.'\0HHblO np~1 pOUOTe npo­

rpOMMW no nyHKTY 5°(0). 

5. CbBMKO pencpHWX KPOCTOG nporO)J.~nOCb B ~H80PC 1987 rona. 

0 fiGPBO~ nonoB~HG TnK-500 TonmMHQ KCMGPHOro CTGK/10 COCTOBJI~JlO 151 MM 

( t,W p H a C T 8 fUl 0 K - 8 , YL = 1 • 5 1 6 ) , a 0 0 l3 T 0 p 0 i,; n 0 fl 0 l3 ~1 H 8 H a r,1Q p bl T 0 Jltll Vl H a 

C T e H 110 0 bl II 0 15 3 1.H!i ( !{-8 , YL. = 1 • 5lS : • P a 3 H ~~ Ll 0 [) T 0 11 r1. ~,1 H C C T G I{ 0 11 

~ = 2 rJ 1.1 n p v1G 0 A ~1T H A 0 :1 0 II H LH 8 Jl b H 0 M\ C i~le Ill 8 IH11Q l13 0 0 p OlH 8 IH~ iJ1 T 0 4 8 H 



r· 
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n 0 Jl y 4 0 0 f.1 B 0 Jl t1 ll ~1 H y /!, 0 n 0 Jl H ~1 T C J1 b H 0 r 0 C L1 C !;\ 0 H l·19. 11 6.. " tBoCipamcHt15l HC 

(:oronnetli(O 

6~ ~ ·~V\d-(i- ~) 
r AO ::1 U 0 C lU T 0 Ci y tiC II b !iJ 0 H !tHl ( B C p G .1 H C L1 "' = 1 0 • G 5 !1 3 p 0 C tW T 0 f3 ) , 

ci - y r o n rMn: ,ll y Bop H1 H o Jl b 10 H K 1 u.w p H o r.1 y c To :! .n y ~1 x o A o r.1 11 y 4 o 

D pa6040~ 06bOU8 KO~CPY, 

' Yt. - n o i{ a 3 a T e n b n p e 11 o r.1 fl a.H ~t 51 c T HI Jl a • 

l1cnonb3Y?. P03r;wpu ~13 cxur,;u o 1H1l!OCI{011 ct,1CTOL1bl Tnl{-500 [2 J , 
PGCCMOTP~~ ABO CllY40H: 

/ 

a) KPO~~M~ XOA ny40 np~ ~ =27° 

Ll::: 0.028 ~.1:.1 (t1/Hl 0.026 r,r, C YLIOTOLl XO,l!O J1Yll0 OT nJ10CHOCH1 

C Jl. 0 H H blr:: v1 ( p 0 C T C M Ll ) , 

6 = 0.01~ M~ (0.015 U~ C V40TOM X0/!,0 nyllO OT nnOCKOCT~ 

C /). 0 ll H LP 1l1 {1'1 C C T \H1 ;1 ) • 

TaK~~ o6p030M, HOJ1~4~0 Goneo TOJlCToro CTOKJ10 BO BTOPOW nona-

B~HO TnK-500 Ha 2 ~M np~BO)l.~T HO ~H~MKO ~ C/J,B~ry T048K HO 28 MK~ 

(caMW~ HeGnaronpMHTHWn cny~a~) ~n1 HO 16 MK~ (CPOAH~~ cny4aU). 9T~ 

C)l.B~rw npeBWWQffiT Oill~dKy ~3MOP8H~~ HO CH~MKG, POBHym 10 MKU. M3 

aroro cne.ayor, 4TO 

a) ycpo~HOH~o ~3MepoH~N no G oGboKr~oa~ Ko~cpu nonaTb HO 

HYXH!O, 

6) .n.nn Kamno~ nonon~HY KOMOP~ Hano onpe.aonRTb cso~ Ha6op 

on n1 q c c fH1 x n a paM e r p o r:; , T • o • ~l M e r b .as a H a 6 o p a n p o r p aM M bl r E 0 ¢ :n [? J . 
7. no.n.po6HhlM aHan~3 ~3~8PCH~~, npOBO)(OHHWX Ha nYOCax, noK030n, 

4TO B OCHOGHOM M3M8PBH~H C/J,OnOHW lPOmccc~OHOnbHO XOPOWO CO CDO)l.HO­

KBa)l.pOH14HOLl OlUti16Koli V13MOPOHi1Ci HO ;TlOTonneHKO t:.X. = 10 t1Ki,1. 0MlOHO 

npl!l L13r.l8P81Hnl O)l.HL1X l11 T8X l:{e Kpec ros, HO t-la [)03HLl)( HO,l\PGX ( 4~1CJ10 

~3~0POH~~ HPCCTOB noBTOp~nOCb ~0 19 PG3? CM. nyHKT 3°) P036poc 
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B V13 M 8 p 8 H !Hl X H. 0 0 p )J. !11 H 0 T H p G C T 0 8 ~. 0 X 0 ,ll, LU /.l. 0 2 0 0 M K M , 4 T 0 H C ,ll, 0 n y C H1 -

MO MHOrO. 

0TKJ10HBHUC 200 MKM HO ~OTOOJ18HKC COOTBOTCTBYBT 2 M~u s npo-

CTPOHCTB8 rnK-500. nosro~y ti1CnOJ1b3000 .. b nOAPRA BCO V1Memm~eCR V13U8-

peHM~ 6YJ10 HemenOT8JlbHO. np~ 3TOM Y4L1·rwBOJ10Cb TO 06CTO~TCJ1bCTBO, 

4TO 8 CB08~ 3H04ti1MOCTV1 OnTV148CK~C nOOIJ~BTPhl HBn~mTCH d0308W~V1 ~C­

XO)J.HhlM~ ~OHH~M~, KOTOPUO AOJliHN OWTb lnPOABJlOHhl C nOBWWCHHO~ T04-

HOCTbiO. 

KpoMe roro npvt tnMepetH1?,X Ha nyo1:e AM1 oneporopa-:·13Mep~1TGMl 

0 U J1 0 B G 0 .l\ 8 H 0 0 A H 0 y n p 0 ~~ e H ~18 , !{ 0 T 0 p 0 e 3 0 T p y 1\ H H II 0 v1 C n 0 n b 3 0 B 0 H V1 C 

oe3ynbraros ~3MepeHV1N o~3~Ko~. 

Ecn~ KPBCT no KOKOM-n~6o npV14V1HO OTCYTCTBOBOII, TO BM8CTO 

3 o c Ll 11 K L1 H y n e iii ( 11 n v. A p y r o r o y c no G 11 or o 3 a n a H c e 4 ~, c 11 a ) 3 an L, c bH3 o /H1 c b 

P G 3 Y J1 b T 0 T bl ~13 M e P e H V1 t:1 C n 0 A Y lJ q C r 0 !l 0 n 0 J ~ A H y K p e C T a • !~ H 0 r A 0 0 T C y T C T -

l3 0 13 0 M1 n 0 ,ll P fl A H e C K 0 11 b H 0 H p e C T 0 8 , 4 T 0 1 fH'lr3 0 /H1 n 0 H H 0 C T 0 H A a 0 T ll 0 r.~ y 

C,l.\B~ry B 30n~c~ ~3M8P8H~~. 

Hon~4~e yKa30HHNX cwwe TPYAHocre1 np~Gono K Heo6xoA~Mocr~ 

POC!l040TOTb ~3M8POHV1~ BCBX KPOCTOO B l8PBO~ !l0110B~HC KOMepw, 11 303-

BPOT~Tb" U3M8p8H~~ KPBCTOB HO CBO~ MO~TO (nDJ1b3Y~Cb 3T~~~ pocne-

40TKOM~) ~ !lOCTOPOTbCH OT06DOTb XOT~ 5~ no n~Tb xoporu~X ~3M8P8H~N 

C KOm,lloro 06bCKT~BO no KO*,l\OMY ~3 TDC< 30n011HCH~~ KOMOOW, T.O. 

rpcx peltn1MOB. 

(l 0 0. !lWT no BOCCTOHOBJlCH~m ~GCTO IP~ 30!l~C~ ~3MCOOH~B KOBCTOG 

noK03a11, 4TO 603 CMemeH~R ~3~8PCH~~ ~~Cll~Cb PRAN ~ 4 (KOMCPH08 

C T 0 H 110 ) , ';'' 1 0 ( ,l\ QIH H bl 8 K p 8 C T a ) l:1 H p 8 C Ll H a "n p lt11in1 M H bl X" C T G H Jl 0 X • 

G 3T~X P~AOX ~3 16 KPOCTOB X 2 KOOPA~HOTW HCHYllORWX OK03anOCb 

29 KOOPA~HOT. Y KOmAO~ KOOPA~HOTY HPOCTO no BC8~ ~3MepeH~~M (10-19 
-l113 M C P 0 H l~ ~i ) 6 bl M1 0 n p 8 A e J1 8 H bl : C p 8 A H 8 e 3 H 0 ll 0 H !11 0 K 0 0 P .LH1 H G Tbl :t. ,J\ L~ C-

v1 C p e A H G K [3 0 Jl p a H111 H 0 8 0 T !{ 11 0 H 8 IH1 8 ~ X • 
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n 0 B C 8 M ~1 3 M 8 p 8 H LHl M /l. Ml 0 T 0 0 p a W! 4 Ul V1 X !11 3 M e p 0 H V1 i:i n p ~1 M 8 H fl flltl C b 

ABO BOpVJaHTO OT6opo: 

nepBW~: 0r6op KOHKPCTHWX ~3MOPOH~~ :~ , nonOBWVlX B V1HTGPBO/l8 

or X- 10 MHM AO ::c + 10 MKM, rAe 10 MKM- 8Hcnep~1-
MOHTanbHO onpOAG/lOHHaH T04HOI:Tb ~3~CP8Hlt1~ nYOCa An~ AaH­

HbiX t'13MOP8Hitllil. 

nnH pemVJMa "HarpeTM~" nponaH no BCBM TPOM OOb8HT~BaM HO YA0-

/1 0 C b H a 6 p 0 T b 4 VI C Tbl X n 51 Tt~ VI 3 M 0 p 0 H L1 ~1 , 'I H 0 T 0 p bl X n 0 2 9 K 0 0 0 A V1 H a T a M 

8 C 8 13 811 ~14 L1 H bl 'X~ 0 A H 0 B p 0 M 0 H H o· n 0 n a Jl! 1 "6 bl 13 t~ H T 8 p 3 011 X: + 1 0 r!I!W. 

B HBOO/lbWOM 4VIC/10 OT,!\0/lbHUX ~3~0pCHVI:i npMllillOCb JJ.OnyCTVITb OTK/lOHC-

H 111 e A o 3 '.1 K ~., s hi x o A a ~13 r:. e p e tHl ti 3 a ~11n I~ p o a n "':£. + 1 0 rnu: • 

0 T 0 0 p H 0 H K p 8 T H bl X ~'13 ~J G p 8 H L1 ~ :X:~ , n 0 n a i3 UH1 X B ~HI T 0 p B 0 /1 

OT ':£- Ji ,l\0 -£-\: ~ , r.~.e -5 liO!'~G BCGrO OblllO HO 

6 o 11 e o 1 0 M IHI • E c m1 tnr. e n c 51 s Ill o p o c 6 o n b tl e 3 f=i , r o 3 r o 
L13McpeHt1e YAOJlHilOCb V1 BH0!3b onpDAOMlllOCb ;;x:,. , @ ~·1 ll-:x:.. 

fln~ pom~~O "B03AVX" ~ "xono,l\HW~' nponaH Gwnu OT06POHW KOCCTW 

HO np~m~MHNX CTOKnOX ~ nGDGWB flODWO t~~CT~ 4CTWP8X AGHHWX P~AOB. 

npoBepHC 6wna C,l\8JlOHO no 10 KpecraM < 2 KOOPA~HOTU. HeHyneBWX 3H0-

40Ht~C1 HOOPM1HOT OHa30J10Cb 17. ~~ B 3TJrA Clly4ae He HatUJlOCb XOPOllili1X 

n~r~ ~3MepoH~~. B Ho6onbrno~ ~ocr~ M3~epeH~M np111wnocb AOnycr~Tb 

0 T H 11 0 H 8 H ~1 8 0 T v1 H T 8 p 8 0 n a 'i.. ± ~ H C 1 , 2 ~1 M1 3 ~,1 K M • 8 A 0 ll b H 8 r! W VI X 0 a C -

4 e T a x H o 3 !3 M o A H o Vi 3 M e p e H ~1 e ( I o 6 b e K n 1 s , Jll_ ~1 3 r.w p e H V1 e ) n p ~~ w 11 o c b 3 a 6 p a -

KOBOTb. OcrasmVJeCR 4crwpe ~3MepeHI!1R 5unV1 o6C4VITOHW no nonHo~ npor-

p 0 tll.l 0 n 0 /1 y 4 e H LHl 0 n H14 e C 101 X H 0 H C T a H T • 

9. npVI OT6ope nRTM XOPOWMX Vl3MGJOH~~ npOBOPH8 nOABepro/lOCb H8-

60flbWaR 40CTb KpeCTOB - STO 6MJl 6WCTJbl~ 3KCnpeCC-OHOJlM3. 

HO 3B~ nOA/lOIOflO rmoTeflbHO npooepV!Tb K040CTBO li13M8PGHU~ KOOPA~HOT 

BCGX KpeCTOB HO CHM~KOX po6040~ n/lCH~~ B OT06POHHhlX n~T~ XOPOW~X 

~13 M 8 p e H L1 51 X • 
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C ~HO~i li,O/lb!D nepO,ll OOC40TOM L13MOPOH1!1W KpeCTOB no nporpaMMe 

OPTAXE (Hosoe H03BOHtle AXAWL~O) oblna cocraBneHa ecnoMortnenbHOfl 

nporpaMMO FAA W '+0 ~1 nope/\ o6c4eTOM no nporpor.~Me. OPTICS \\-\OBoe 

H03BOIH10 OPT87A) ncniJMoraronhHO~ nporpaMMO ~TP L 40. 

no o60t1M nporpO:lMOM FAA W '+0 111 F-TP L 40 ( y KOl\IAO~ C5bln CBO! 

~CXO,llHWM 4~C/lOBO~ MOrep~Oil) ~3MOP8H~~ BCOX KPOCTOG (np1!1l\lli1MHbiX, K( 

MOPHWX L1 ,llOHHWX) ~3 :wcre~W KOOP,ll~HOT nYOCa nepeBO,ll~Jl~Cb B CI!1CTe~ 

H 0 0 PA V1 H 0 T n p V1 XH1 M H b! X { PB C T 0 8, 0 T 0 t; H 8 8 B T 0 l1 K Y X-( 1 , 3) , y ( 1 , 3) 

(nopBOR CTPOKO, TPGT1~ CTO/l6ou): 

~0[{1 ,_ t_t ____ ·t-] 
noroM c noMOii\biD scno~JororonbHbiX nporpar:.~rJ F-f.AW40 ll1 FTPL· 

no 4 a T a m1 c b H o o p ,IJ,LH!O T ll X t·1Y B c o x H o e c To s ( B M ~, ) , a T a H liiO B o n peA 1 

/l8HHOM nop~,llKO GCB B30MMHWO BOPTMKO/lbHWO 1!1 ropL130HTO/lbHWO POCCTO 

HVl~ MCm,lly HpOCTOM~ (JTACJlbHO AflH np~lli~MH~X, AnH KOM8PHMX ~An~ 

A. OH fl bl X K p 8 C T 0 B ) • 

TOK KGK HOHBCOHAG BCGX HPGCTOB HO CTOK/lOX ~ HO AOHHMX n/lOCT 

KOX nOA4~HHJ10Cb CTpo-oMy OnPOACJlOHHOMY nopH,llKY ~ B30~MH~e POCCTO 

H~fl 8 HOTypo 0WnV1 30JQHOG ~300CTHU, TO STO 06CTOATC/lbCTBO ~ 6WJ10 

~CnOnb30BOHO ,llJlH now:I<O HOT04HOCTOU G V13M8POH~RX ~ np~ nepcHOC8 

~3~8P8HW" HO nop~OK01TW (pac40TM G8J1WCb HO 38M 53C~-6). 
(l.,HU-MO.Trz..l\lo\-<..OM 4 

~ o i:i C T c ~1T e J1 b tt o , n [H1 u C n 0 M o r Q T n f.l b 1i n 1.1 n p o C r.' o T p e c b! ~. a 4 ~1 F' IH\ W C 

!1 \=TPLltO 0Ll110 3GM848HO liGOOJlbW08 HOJH;148CT80 GOM14~·1Hbl, RBHO Bbl-

na,llamm~x ~3 P~AO 4~can, xapaKTepw3ymm~x crporyrn nocnOAOBorenbHOC 

B W3MOpOH~~X HPOCTOB. He COCTOBt1nO 6011bWOro TPY~O ~cnpaB~Tb 30MO 

40HHW8 HGT04HOCT~. 

TaKon cnoco6 BWHBneH~M ow~6oK G ~3MepeH~HX M np~ nopeHoce 

L13MBPOH!i1li 1-10 ncp:~:CH<OQTb! Obl/1 npOBC,l(QH G TPCX COOHCQX ( V13 n51H1) 

OnPBAOnOH~~ OnT~40CK~X napOMOTPOB B 1972, 1977 W 1988 rOAOX. 
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1 0. B C 0 0 T !3 e T C T B vHl C 0 C n 0 C o 6 0 M 0 n p e ,1\ e n e H ltl 51 K 0 0 p M1 H a T 0 n H1 4 e­

CK~X OCOM HO np~lli~~HUX CTOIIJlOX HO OAUH KO,IlP HO,IlO 6wno C~OTOrpa~~­

POBOTb BCO HPOCTM, HOnOllH~B 8H040118 00b8M KOMOPM 803,1\YXO~, 0 no­

TO~ GO,I\0~ ~11~ XOllO,IlHW~ M~AH~~ nJonOHOM. Ha STOM 6WJ10 OCH03aHO 

pa6ora nporpaMUW OPTAXE. 

B AOHHOM COGHCO onpOAOllOH~~ onT~48CK~X HOHCTOHT TOKaR npoue­

AYPO 6una npOftYC~OTP8HO ~ CA011010. Ha KOftPG ~ 65 ABOffiAW C~OTorpa­

(' 111 p a c a H u o c e H p e c r u T n I{ - 51J 0 ~ B H i]l(O n e n p ~ 3 a n o n 11 e H VI t1 o 6 b e M a s o 3 A y -

XOM W DTOpoN P03 XOflOAHMM ( i ~ 17°C) illltlAHHM nponaHOM. GUllO nO,Il­

roTOBJlOHO ~111CTPYHl\LHl KOI{ ~13r.10Pli""b KpeCTbl HO ~nor.1 CH~1MK8. 0AHaKO 

ltl3MGPOH~H HO KOAPO ~ 65 HO 6un~ npOBO,IlOHW. 

8 3 m,18 H ~.lT 0 r 0 H a ,l\D a 6 U f!Vl t·1 3 r ! 0 Q C H L: H C C H 0 11 b H 0 I{ a A p 0 B A p y r 111 X 

npltl 30nOllH0H~M B03AYXOM U cqo AryrMO KOAPM np~ 30nonHeH~~ XOllOA-

HU~ ~WA!{~~ nponaHO~. Toncpb npOJCTOHnO 30A040 COBMOCT~Tb M3MOPC-

I!:Hl IIOCCT03, C,l.GflOHHLIX w;t,1 30nOJ HCH'.1l1 803/IYXOr.~ C lt13~.10POH~HH.H1 

HDCCTOG np~ 30nOJ1HCH~~ XOnOAHNU lli~,l.K~~ nponOHOM. BHOBb COCTOBneH-

H a ~~ 13 c n o rw r a T e r: b H a 51 n p o r p ar.H:. a n c n y LJ ~1 n a H a 3 B a H l-1 e F A A W 4 0 • 

4H COB~O~GHMR U3~8POHMM: 

I GOp~OHT - PGWCH~C 30,1l04~ C08M3Q8Hii1H AD HOHUO. 

0H040J1C M3~0POHMH "303AYX" VI "XOflOA" nepeBOA~flMCb 

B CWCTC~y KOOP~MHOT CBO~X np~m~MHNX KPBCTOB (ncp-

8MW nepoOOA) 9 0 30TJ~ C~CTGMO HOOPA~HOT "B03AYX" CO 

BC8M~ AOHHUM~ W3M8P3HWW KPBCTOB nepeBOAMJ10Cb B CWC­

TCMY KOOPAWHOT "XOllJA" (nropo~ nopOBOA). AHOJ1~3 

P83YllbTOTOB ABO~HOrJ nepeBOAO nOK030fl, 4TO COBMO~O­

H~'lG 3Ha4GHL1W OAHlt1X 11 TCX lXO HPGCTOB HO nony40CTC5l 

( p a 3 6 p o c A o He c H o r. b H t,1 x r,m H a QJO r o n n e H H e ) • 
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n BOpMOHT - P8WOHM8 30A04~ HC AO HOHUO. nocno nepOBOAO M3MOP8-

H~~ "B03AYX" M "xonoA" B CBO~ CMCTOMU HODPAMHOT 

np~m~MHWX KPOCTOB (nepBW~ nepOBO,l\) BW~CHMnOCb, ~TO 

BellM 4 ~Hibi K 0 0 p ,ll !t1 H 0 T K D 0 C T 0 B 0 n peA 0 ll 0 X 0 liH1 (i 0 I{ V13 M C­

peH~~ XOPOWO COBnOilVl HO ~OTOnllOHKC. nonyYMJ1C~ 

9~~0KT - KOK 6VATO M3MGp8H~H "B03AYX" M "XOfOA" Gwn~ 

CA81lOHN C OAHDro KOA10. 

3Tl1 L13 r.1 0 p C fHHl ~1 0 L! Jlt1 L1 C n C 11 b 3 1;;, a H U /!, Ml 0 n p 8 t. 8 /10 fHHl H 0 0 0 iW H 0 T 

onH1llCC!H1X ocol: HO nom;a1unux CTGH nax, a co~.;o ~porpor.mo :r~ccro H03-

B a H tMl 0 P T P, X E 6 ol 11 a n e p o t~H~ e H o B o H a G A X A W !1- 0 • 

n P 0 r p 0:.~ t,i a A X .~ W 4 0 D 0 C C Ll tH 0 H 0 H 0 fJ c C ,1\ G H llG l~ 0 ,11 0 H H b! X K p 0 C T 0 B 

c 3 o n a c o i.J1 ~i r.10 r y T 6 bl T b n p !11 1-1 o o r5 x o , l LH: o c n1 y B c JJ ~JlW H 1:1 ( l! T o o n p e 1~ o MJ -
• 

G T C n 0 fl 8 p 0 H1 3 H 0 ~; il 0 L~ 51 T b IJ 3 3 ~' ) • 

11. llOCJ18 3000PlllGIHHl f10,B,rOTOI.\H1 v1 n;JO!lCPHVl HOliCCTi30 l13r.lOPCH~1~i 

n o n p o r p mnw F A A w ~~ 0 o u JH1 c 1\ c n c tH! p a c q o H! n o n p o r p o mw ~ X r~ W td) 

An~ onpencnOH~H Ben~4WH KOOPA~HOT onT~4eCH~X ace~ HO np~m~MHMX 

CTeKnOX. 8 T06nwue TI OPWBBABHM pe~ynbTOTM ~OC4CTOO U ~X CPOGHCH~C 

c P83YllbTOTOLH1 DOCL\OTOG 1971 roJ.r.t?Jr, rJu. O::Jt'iGIUJ nrwsot.OHH c:Jo,n,Hc­

H B 0 /1. p 0 T ll li H Ll 0 • 3 K C r1 0 p ~1 L1 8 H T a II b H Q 51 0 ~· Ci H It 0 n CJ H 0 3 0 Jl C 9 l! T 0 fi) ·~ 3 6. :X • 

f' ~. r--
u npe,l\eno:< .::1 -v-;t> 

COf100,l!.OfOT. 

Ta6JJ~1L\O lT 

I OObOHH1D n OClbCl{T!18 r' 0Ub8HH18 LJ 

' 

X y 'f. y X y 

1971 r . !~3. GS1~2 -0.7550 0 r:7-:-- • •.1 ) 0.7123 22 3~7° ... • ..,.1 c .. -n. S77'f 
+0 ['? ') '~-• J ,_.) •• +0.0337 +0.01? +0.0328 +0.0330 0 0')7(; + • ··' 'd -

1903 r. lj.J.ld3 -~0}83 -o.r:c; 0.730 2 2 .1~ 81~ 
I 

q f:')(') 
-:,", • ..) (~. t.t 

+f1.03I :+0.040 .!_0.02~ +O.OJG +0.053 +0. 0!~3 - I 
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~--, 

12. 3HOl1CHtH1 30/lVl 1-H1H HOOPMHHH :t')'\:.(_.l!Ml ~OHI-HIX HPOCTOS ( T .e. 

GUCOT~ pa6o4ero 06bOUO KOMOPU 3 UOClOX pacnonomOHVl~ AOHHWX KPBCTOG) 

~13M 0 p 71 /H1 C b 8 H C 11 0 fH1M 8 IH 0 fl b H 0 C T 0 LHl 0 C T b !0 0 • 6' :.1M • 3 T 0 0 ~I J1 Vl p 0 C C T 0 ll-

HWR MOillAY AOHHWM~ nnocT~HO~~ ~ H~WHCM n080pXHOCTb~ KOMOPHOro 

CTOKno. 3T~ POCCTO~H~R ;;:. ~ 51l1 fl )1 ![ T C 71 0 n 0 p 1-1 bl f:l L1 ! .. 1 L1 C n 0 fl b 3 Y !D T C fl 
._, 

A n 51 C p 0 D H C H L1 51 C B ll 4 t,1 C Jl C ll II L! r.1 1,1 ~ PCC 9 4T06W OUOHUTb K04CCTOO 

8W4MCfl~O~UX OnT~40CK~X napOr.JGTPOB. 

Cxet1o Kpecros HO JlOHHYX n11ocnu ox l1 BCHIMllll1tUA t.~ (B tn~) 

t- + + + +- t-
t- + -t- +- +- + 

:7 Sl-,) )S(,.) 3 ")S',b )S"S\l ~ 5\\,~ 1_, S't,~ 

~3 PVlC. 1 GOAHO, 4TO Afl~ 

-~------~------- --~- ----------- ·--···--

+- +-- + + + + +-
+ t- + + +- + + 

35'1.3 ?5)"" )">T-1 )54,f-
7)1{,9 ?~.b 3'%" 3 >5.1 --·----- ---

----~, :~;;::ifY"\...l"Ji: ,, 

+­
+-

+ + 
++-

" 0 

-- --·--- -----

-t--t-+ 
+- +- +-

3 neD Got~ n 11 o c 11 He H a r-1 on bl 

+ 
+ 

Tnl{-500 POCCT051HLHl OT UOHODbiX liOHIHD n/10CH1H01{ t,O HOLlCPilOfO CTCtl-

no He conna.n.mor ( P031H1UO .1'-J "') 'ft '1 ) - t.. ht:; • JTO 06CTO~TOJlbCTDO B AOnbHON-

woM ew3onor onpeAeneHHUO TPYAHOCT~. Ro sropo~ nonoo~Ho TnK-500 pac­

e TCHl H ~HI 0 T 6 0 H 0 B bl X )l 0 H IH! X n f: a CHi H ( ~' C Jl 0 B H 0 H a 3 0 8 Cf,ft L1 X "8 8 p X H $l f1 11 

~,1 11 H t1 iii H 5151" ) A 0 H t1lH1C n n 0 C 0 p )( H C 0 Ttl !{ U:1 0 0 H 0 r 0 C T C H Jl 0 f1 P 0 I{ Hll! 8 C !Ul 

co Gila m1. 

1 3 • 13 H a 3 G a IHH1 o n HJLJ a c l\ o 111 r. p o rr 1 mw H 0 P T C 7 f1 r, H mn 4 o 11 o l! t 1 c fl o f: 7 

HOH ro.n, C03,nl1HtHI nporpm.H.HI ,nlHl OT JH1'1LH1 l\GfiHOfO !30Pb10HTO nporparn1bl 

c T n p o A bl,t. y u: ~; x ( p a c q o H! c o o n o rj1 o ~~ b I:J n p 0n o .11 c !HI r. 1 9 8 G r o A y ) • 

On.wnn~ HOHOTOPbiO ocouc:HHOCH1 t:porpam:nl OPTC7 A~ 

- D 13 0 M1 T C 51 8 0 JH14l·1 H a :;l ~e )\ J1; l H 0 l:\,1\ 0 r 0 .ll. 0 H H C f 0 I{ P 8 C Hl ( A JHl 

HOHTPOMl 11PO!H1J1bHOCH1 D30,ll,O ~.C:JICJOTC:l POCflOL!GTHG ';j_lf'ILe, ) , 



1r. - ,,., -
'"" 

- nuno,n, Ho nol!OTb (no monmnm :,t,i3L1i:a) tc13 supm:oHL1SlJf~F;jsr~z 
3 0 M14 LaHI tH1 C mH 0 JHl ~' ( 0 Ci U q H 0 0 0 Jli.FI!t'i H 0 F. 0 JiVl 3 H 0 H II y 11 !8 ~'1 G 0 p b !Il-

L L 

pyercn Oi{Of:O IIYJHJ), 

- G U !3 0 /\ H 0 n 0 4 0 T b n 0 C fl 0 0 H 0 II 4 UIILHl n p 0 U 0 C C 0 r.HHH~ f;H13 0 U, lHi 4 V1 C fl a 

IH T o D a L\ L'1 n ~ .n. o c n1 r H y r o t1 r o 4 H o c n1 ( 3 a, l a o r c ::1 c = a • o 1 ) J n o m14 t 11HI J z.. , 
DGJlU4~H nO,I\OfiDOHHUX napO~GTPOU, 4WC10 ~COOJlb30BGHHWX KPOCTOB W T.,l\., 

- 3 H C nop~WOH TOil b H Llr.1 llG,Il, dopor:: Hill! Oil b IHIX 31lC 4GIH1 1l !11C H 01HllX nap 0-

:.18TP08 lHJCJlO ~iTTOPGLi~lii C!30,c~LHl.OCb !{ O,llJiOVi ~1/lV1 fl,Gyr,;, 

- /')Hl n!llfHH~t~30L\~H1 i31YfiHqli1oHanoo ~1cnol1b3onar.acb nporpm:.Mo FllM!LT 
1 

y H 0 T 0 p 0 l1 8 L1 "~ 0 4 0 n p ~1 D 0 /\ 0 H 0 B (J 0 Jl e 0 I A 0 () H y 10 ~~ 0 p M y , 

- npO,l\0/lbl i13tiOHQHlHI H040flbl-lbiX :3H04CH1L1Li flOP01.1GTPOL3 6blm1 B35Hbl 

PODHLHJL1 100~:\ (L1n1'1 001100) BOJH1lll1HLI CilUOrO HOl!OflbHOrO 3HOlJ81H1~ napa-

G 0 Ill~ lJ L 111 b! n 0 .4 0 0 p 0 H H U X fi 0 p 0 :,1 0 T p 0 i1 r=; 0 H H1 L! G C K v1 H 0 r.1 0 H 51 m1 C b , 

ocm1 Guocro $~HIM1B11.1lYOllbHUX 3•1aLicrH1 i .Z~ 6LIJJO L1CnOflb30GOHO CPO/\-

HOC 3H04CHl~18 + - ~r::Jc. I"PJ "'' ~ - .,... 'U o U' · h.~ hi et 

8 n p o r p ar.w o 0 P T 8 7 ~~ n peA y c ~.1 o T poi 1 a n o HW n a 1-n1 !J (1 l·13 ~1 K a ,11, o n o Jl !H1-

TOJ1bli051 nOAPOOHO:l n040Tb npor,wmyTOLI!JLl:< P03YflbTOT0!3, KOTOPOf. HOO,ll,HO-

H p a HI 0 ~1 C n 0 11 b 3 0 G 0 Jl 0 C b A JHl 0 T fl 0 ,ll.IH1 fl il 0 r p 01.1 f,1 Ll • 

8 LIA 0 lJ 0 C 3 0/\ I·!O;i TO 6 JHll\ Ll ,ll.fl ~ l3 01111 lJ 1t1 H 0 n H140 C H lt1 X n 0 par.~ a TPO S 

(B ~~) ,ll.CJl08TCn B CWCTBMO KOOPA~HOT C H040/IO~ OTC40TO C nopBO~ KO­

r·.l o p H o l!i H p o c T a ( n o p r:w ti p n A , n o p B bl t:l c -o r: c; o ll ) : 

w-=F~+- + + 
·~-~+-++­
x+ +- +- +- + 
+- + -t- t- -t-
++-++-+ 
~ ~~~ \-vO.v 
i~Q.. -~·•f ~ ~ c){ C!At -A 0 

~ c..f.4 ~ 
t.L c..~ k~ c:fQ...Il--\"0 

3 3 To ~i c t·1 c To r.1 c IW o p 111:1 HaT !3 bl.l\ a :o T c ll H 11 n e 4 a r b v~ 1< p c c Hl ~ p a c no Jl or,: e H-

llLIO HO .l\OHHbiX nnacn1HOXu Cor.n1 nnacr:1Hbi(Hoooflbtut;o no ~HJ;Jt1Hc)poc­

n 0 Jl 0 lK 0 H bl D H Y T p ttl p 0 6 0 q C r 0 0 (Jb 0 r.iO H Qr.1 i; p bl fHH13 y !3 )J, 0 J1 b flO f3 0 ~·: C T 0 p 0 H U 
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TnK-500 ~ DAOnb npaooM CTOPOHW. 063 nnaCT~HW np~KPWBOmT CBOPXY 

60J1TW G H~lliH8~ 4aCT~ KOMcnw, HO KOTOPWX 803MOIHO B npouecco pa60TW 

30K~nOH~O. B AOllbHO~rueu npeanonaranocb, 4TO ecn~ KPBCTM C AOHHMX 

nJlOCT~H 6YAYT ycneWHO UCOOJlb30BOHW AllH onpOJlCJlGHHWX onT~40CHMX 

HOHCTOHT B cneU~OJlbHOn CbGMKG, TO 1X MOmHO 6YABT ~CnOJ1b30BOTb ~ B 

nrn6o~ MOMBHT npu pa60TO TnK-500 (e;n~ HPOCTU 6YAYT AOCTOT04HO xopo-

00 Bv1J!Hb1). · 

Ho3Ha4CHI!le or ABllbHbiX 4a.crem n')o.rpam.w: 

COORD A - o6ocnc41!1BOCT onpcJlenoH~3 CPCAHero apl!l~Merp~4ecKoro 

3Ha4CH~~ BCOX KPOCTOB nl 4~Cny ~3M8P8HIIl~. 

~!: E A tJ A - o 6 e c n e 4 ~ B a e T s bl 4 ~1 c n e fH1 e c p e A H e r o 3 H a 4 e H L1 Sl H a ~1 A e 1-1 H bl x 
n a p ar.w T p o B c y 4 e ToM Be c 1) s W ~ = 1 I A~ , r 11 e A [ -

" o lilt·H5 K a n a p Grv1 e T p a ~..- , 

5 PACEA - o6ecne4~1saer paclleT L1 pilcne40TKY scex Kpecroa OTACllbHo 

n 0 p ~ A a t1 ' B H y T p L1 p ~ A a n I) 0 6 b 0 !{ H1 B m.l I 9 n ~1 ]1 ' 8 H y T p ~1 

06bBKT~BO no 5 KPBCTOM, BHYTP~ OAHOro KPBCTO no KOOP­

,l\L1 H a raM X , Y , ~ . 

npV! 4 [!13MBPBH~HlX [3 pocne4aTHC G CTPOH. 

1 ) I ~13 r.1 e p e H ~1 e , 

2 ) n !,1 3 r:. C p e H ~1 8 , 

3) U L13r.1CPBH~10, 

4) IY t13MepeHt1e, 

5) KOOPAMHOTO, nOC4~TOHHO~ C f!OUO~bm YCPOAHCHHWX OnT~4CCK~X 

napOMOTPOB C BBCOM~, 

G) CPBAHOB OPV!~M8T~4BCKOO OT 1. 3H048HM~, T.e. no 4 M3MCPBHV!RM. 

np~ XOPOWO HQ~ABHHUX OnT~40CKtiX nopOMBTPOX senM4~HW KOOPA~HOT 

B c r p o 41< ax r:' 5 v1 t\'! 6 H a n p a K n1 K e o ll e H b 6 nt131H~ B n peA c n a x c s orA x 

Olll t1C) 0 K • 



- 1 /~ -

1l~ • [3 p 0 3 y 11 b T a T 8 p a () o T U n p 0 r p C ~MJ bl f., ':(.1\ \A! !; 0 , 0 P T 8 7 A ~1 t1 X c c n 0 -

~orOTC/lbHUX nporpOMM 6un~ nony48HW KOOP.ll~HOTW OnT~48CHMX OCO~ HO 

npt:1lli~1MHblX CTCHflOX XFO t1 ':J F 0, Ha HH!iier; nosepxHOCH1 t<aMopr~oro 

C T C I{ Jl a X 5 0 ~1 Y 5 0 , M 0 C Ul T 0 6 H U C H 0 3 Q C ~1 IH1G H Tbl 0 T K a M 0 p H 0 r 0 C T G H 11 0 

~~1 o , o( 1 , c< 2 L1 o T n o sop x H o c n1 .~ o H mt )\ K p o c r o s N -a , p 1 v. fo 2.. [
6] 

POBHOMOPHOB BOPb~POBOH~O BGfl~LUHN ~ OKOJlO HYllH ~ CC ~GJlOfl 

no MOAYflW BGJ1~4~HO YK03MBOJ1~ HO HO~MO/lbHOO 3aBOPWOHV10 npOUOCCO 

r,1ttHH1tH130L\LH1. qtncno tHTCPOUv1tl .lll1Sl He XOY.{,l!OHLH1 X SO ~1 YSO 6blllO 

DOBHWM 1 ~11M2 ~ AOCT~rHyTO iO,llaHHCH-T04HOCTb B HOXOlliACH~~ MCKOMWX 

napa~erpoo. AHanor~4HWe ouoHH~ Ka4ccrso ~MH~MU30U~~ 6wn~ nony4oHw 

A 1111 p c 3 y n b r a r o s n o n a p ar.10 r p m1 M c , r:J A.. ~ o/2.. , No ? ~ 1 , ~ 2.. • 

lJ !11 C fl 0 L1 C n 0 11 b 3 0 B a H H bl ){ H p 0 C T 0 fJ ,ll. /Hl 0 r p 0 /l. 8 J1 0 H M fl )( S 0 , ·y 5'0 , M .a , o(1 , 

o/. z.. c o c r as ~1 11 o o T 1 9 A o 2 4. • f.. Ml on p c A c 11 e H tHl nap m.1 o T p o B No , f" , ~ a­

no nope 06b8KT~BOB ~ 1,2 6WJ10 ~CnO/b3080HO 27 KPGCTOB HO ,ll.OHHhlX 

nnaCTMHOX, a ,ll.Jl~ nap 06b8KT!!1BOB ~ 1,3 !11 ~ 2,3 no 12 KPOCTOB Ha 

OAHY nony OGbOKT~30B. nnH KOlli,ll.OrO C6bCKT~GO (n ~X nape) onpe,ll.Ofl~Jl­

Cfl CiJQ(;i Ha6op BOM14L~H tJ~ , p-1 , I) z... TO!HHJ o6p030M ,ll.Jl5l HOXOH!,liO-

H~Hl G napaMOTPOB Not.., ' f-11., ' f2.'- 1 Nv~ ' f-tR '~2'R. np~1XOM1110Cb 

no 12 KPOCTOB ,ll.flR nap 06bOKT!!lBOB ~ 1,J ~ ~ 2,3. 

15. Em1 npoBeptH1 H048CTBO Hatit eHHb!X onH1l!OC!H1X napaMCTPOG [
6 J 

6WJ1~ noctt~TOHW npOCTPOHCTBGHHW8 KOCPAMHOTM KOMSPHWX !11 ,ll.OHHWX 

KPOCTOB ~ pacnettaTOHW. B nony4CHHOt T06Jl~U8 ftll5l KOOPA~HOT HO/l.O 

fiWJlO ,ll.Jlfl H040J10 npOB8P!!1Tb nOBO,ll.OH!!lC KOOP,ll.!!lHOTH ~ 9 TOK KGK 

OTHOC!!lTOJlbHO CO B0J1!!14WHU ~U 3GpGH8C ~~CJlU ~HGopuau~m: 

- HO Hl1lilH0W nOB8PXHOCH1 KOMOPI- oro CTOH/lO "=t- = 0, 

- 1!0 ,ll.OHHO~ noBOPXHOCH1 HOOPAV HGTU :t:;: ~OJlP.!Hbl 6UTb POGHU 

B 8 0 A 0 H H bl!.l 3 0 p 0 11 0 0 G C Jl!;1 U. 1:1 H Qr.;1 ~c. 

3TO AOCT~raeTCA CPOBHOH~OM U.~CCJl Y ~ YI CTPOKOX (c~.nyHKT 13°). , 
• 

B YI CTPOKO BMJ!,04~ HOOPA~HOT HPOCTOD np~GOA~TCfl CPOAHCG 

Op~0~0T~48CK08 OT 48ThlPOX M3MOPOH~t. ECTOCTBGHHO Olil~AOTb, 
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4TO BOJH14~11ta HOOP/\tHIOHI 1.. ( l-1JH'1 X 1/ll!l Y ) G Y crpoqHe ( noc4~1-

TOHHOH C nOMOmbiD YCPOAHBHHWX OOT~4C~K~X, napa~erpoo) 6YABT ~M8Tb 

3H048H~8 B npeJ\8/lOX 88fl~4MH~ onpe/l,018HHUX 48TUPb~H ~3M8POHM~~M. 

ne~CTBMTCflbHO TGK M nony4l!lfl0Cb AflH KOMCPHWX KP8CTOB. 8 H8-

6onbWOM 4Mcne cny4aen pacxomACHMO MtJIAY senM4MHOMM B Y M YI crpo4-

KOX COCTOB~flO OT 20 MH ,llO 150 ~K, 0 OOAOBJlRID80C 4~Cfl0 CllY400B ~Me­

flO nonHoe coBnaAeH~e oeJH141t1H HOOPA~1HaT X, Y, "£ BY ~1 YI 

CTD04KOX. 

Ho AMl• .l\OHHLIX HpecTOB 0 21 CllYII08 lt13 53 KOOPM1HOTO 1:J , nony-

40HHO~ C nouombm YCPBAHOHHMX OnT~4et:K~X napaMGTPOB, RBHO BWWJlO 

30 npOACJJM, onpGAOJlROMUO 40TWPbM~ ~::~epeH~HMM ( OTKJ10H8HMO AO 8 MM). 

n Jl ~ 1 7 Jl 0 H H bl X f{ p e C T 0 .B ~13 5 3 p 0 C X 0 nl A U H ~1 e M G iil ,1\ y S 0 J1V14 111 H a M V1 B Y t.1 

Y I C T p 0 4 K a X C 0 C T 0 B t~ 11 0 0 T 2 0 M K M ,ll 0 :: 0 0 M lH1 • 

~ Jl R n 0 p bl 0 () b G H T Ill B 0 B \~ 1 , 2 C 0 G n C A 0 H L1 e 8 0 J1!.1 4 ~1 !i G Y ~1 Y I C T p 0 4 -

HaX OHa30/IOCb nO!lHblM, 0 BCO OH'l8481-JIIbl8 pOCXOfi!AGH~Hl npL!lLUJli/IC!:I Ha 

H o o p .1\V~ H a HI , n o r. y 4 e 1-1 H bl o c n o r,w !U b m n a r o o b e K n1 s o s ;,,;' 1 , 3 ~ ~:~ 2 , 3 • 

C p e A t1 l3 C JH14 Ll H 12.. 
• ~1151 X so, YS 0 

,llfiR M~,cl-t,d..?_ 

AJJH N>i) I f-"'1 f'2-

npt1 3 T0~1 HO 

fz.(iq.~ . 

1L(1_ ~· Jd, 

12-I ~ ~· t.G . 

.lll1R BCOX TPOX nap 06bOHTI/IBOD. 

(b!JlO OHOrJOJlbHb!X 3 H a 4 e H l1 ~~ : 

OT 0.051 f~o 0. 1 lj. 7? 

OT 0.027 )10 0. 781 'i 

OT 0.016 /J,O O.Ilr3 

16. 5wn npoBOA8H OHafl~3 P83YJlblOT08 M~HMM~30U~U no KOOP,ll~­

HOTO ';/:,. KpeCTLI, HOTOpb!0 pacnOJ101HOf-bl HQ "sepXHOti" t1 11 Hltli:IHGl1J" 

AOHHWX nJlOCT~HHQX (H030B8~ ~X TOK yCJlOBHO), BH040Jl8 ~CnOJlb30BO-

fl If II ll ''0 ? .-, 4 ,-
1 ~, c b c o B M o c T H o - H a 3 o n eM n 11 a c TlHHl et1 e c To • n a p t·1 c y H I·W x , - L , J , , J 

!l 0 H a 3 a H 0 C 0 0 T 8 8 T C TlH1 8 8 Ll C 0 T ( T • 0 • H C 0 p )!V1 H 0 Tbl 1:; ) ~1 H 0 M 8 p 0 B I{ p 0 C -

T 0 B H 0 .D. a H H 0 1·1 n II 0 C H1 H H 0 • l13 p ~1 C Y H K 0 G 8 ~1 ,1\ H 0 , 4 T 0 n 0 C fl 0 n p 0 q 8 C C 0 

M~H~~V130UMM AnH nap~ o6boKTHBOB~ 



- 16 -

~~"' 1 , 2 - o 6 e n n a H K t-1 n o s e p H y n t-1 c b B o H p y r c B o e ~ n p o t1 o n b H o iii o c 111 

CT8K/l0 KOM8Pbl 

Bt-1A HO TnK-500 CO CTOPOHY 

BXOJ!O ny4KQ 

KpOR nJJaCTIIIHOK "OTH/lOH\11/lMCb" HO POCCTORHIII8 OKO/lO 1 MM 

OTHOCIIITO/lbHO ropi/I30HTO/lbHOrO nonomeHIIIR. 

~ 1,3 - 40CTIII4HO nOBOPOT nJJOCTIIIHOK EOKpyr CBOe~ nPOJ!OilbHO~ OCIII 

\11/l\11 OTK/lOHBHt-1€ OJ!HOrO KOHUO ~0 1-1.5 MM OT COOTB8TCT­

BYIOl~ero 3H048H~Hl ~. 

T 2,3 - AllR "HIIImHe~" nnOCTIIIHKIII OTKnOH8HMe OJ!HOro KOHUO nJJOCTIIIHK\11 
Ha 2-3 MM , 

TOK!JlM 06P030M, 06bSJ!t-1H8HIII8 8 OJ!i1H ~YHKUIIIOHO/l MOTBMOTIII48CKOro 

OnMCaHIIIR nllOCT!JlHOK, pacnonomeHHMX HO P03HMX BYCOTOX n0111 A~= 2 MM, 

B npouecce MMHMMIII30UMIII npMBOAIIIT K TOMy, 4TO OTK/lOHCHIIIB BB/l~4\11H 

OJ!HIIIX napOMBTPOB B OJ!HY CTOPOHY CKOMn3HCIIIPOBaJJOCb OTHJJOHBHMBM 

APYrt-1x napaMerpos B nport~~sononomHym cropoHy (napa o6beKTIIIBOB ~ 1,2 

HO Pt-1C. 2,3,4,5). 4T06W TOHO~ 3~~8HT i8 npORB/l~llCR, HymHO MOT8MOTIII-

48CKYIO 06pa60TKy J!OHHMX C 060\llX nllOCT~HOK 003)!8/liiiTb \11 nepe~TIII B 

pemiiiM o6pa6oTKIII "nnacT!JlHKIII BP03b". 

TaKaR npoueJ!ypo 6wno npoBeAeHa. Ecn111 AllR napw o6beHTMBOB 

~ 1,2 4MC/l0 KPBCTOB P03J!8/llll/l0Cb HO 14 Ill 13 Ill STOrO 4\llC/lO K08CTOB 

6MJJO AOCTaT04HO J!llR onpe)!81l8HIIIR 6 nOpllMBTPOB, TO AllR nap 06b8HTIIIBOB 

~ 1,3 noW 2,3 4~Cil0 KP8CTOB HO KOmAOil nnacT~HKe CTOJJO no 6 np~ 

6 nOPOMeTpax. Mt-1Ht-1M~30U~~ KOH TOHOBOr, He nony~JJOCb: 

- B8/l~4~HO 12. CTOilO CTP8Ml!1TbCSl H HYJliO (Hanp~Mep, 6blnt-1 

nony4eHbl sent-14111Hbl ~~ 3 •10-6 , 2·10-~i, z.,1o-6, 2.,10-9, 2 .. ,o-6, 
5 "'1 0-3)' 
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- p 8 3 K 0 VI C H 0 3 v1 JH1 C b B 8 /H1 4 ~1 H b! K 0 0 0 JHHi C T ( H 0 11 p ~1 M 8 0 , '/-.:= 1 3 • (~ ~.W 

B~OCTO 27 MM ~ T.ft.), 

- BOI1~4MHM MCHOUUXnOPOMBTOOB OWillll~ ~3 P03YMH~X noeACfiOB 

(Hanp~wep, N()L = -0.0056 BMOCTO OI!IV!,llOCMOt\ 8CI1!~4l'!Hb! 0.077 ~ T.ft. ). 

TaH KOH AllA HODMOnbHO~ nDOUOAY~W M~H~M~30U~~ 4~CI10 HPCCTOR 

AOI11HO 6WTb 60I1bWO 4~C/10 MCKOMWX nOQO~CTPOB, 0 4MCnO HOCCTOB (~X~) 

YBOI1~4~Tb HDnb3R, TO np~WI10Cb YMCHbU~Tb 4~CI10 napo~eTOOB {OT6poC~B 

4/lCHbl C 't~ ): 

N t,-=- NvL t~'\t.. (., '2. 4- ~lt.. 6 "\ ( ~ 
N R::: N~R -t ?1.R ?.}· -\ f2..R 'Z. 'I J 

N' (..:: ~~l- + ~-11-- 'Z.-2.. 

N R. ·:: Nt.~ i ~1R c,'L 

0TMOT~M, 4TO 8 CPOAHOM ~1 ""' i } "»o "" N c , 

~'2. ""-' i-/ 2. o:to o (S;>':i No . 

V3MOHOHHhl~ BOPMOHT onTM4CCKO~ lpOrpOMMW HO 4 nOPOMCTPO ~~~ ,~1 L 1 
N\)12.' ~'\1t nony4!11/l H03BOH!I18 cr~J7A. 

P C 3 y II b T 0 Tbl M Ill H Ill M 1113 0 ! H1 M 0 K 0 3 0 11 V11; b y C n 0 IU H bl M L1 ( 4111 C Jl 0 L1T T e 0 0 U ~1 t.l 

1-2, ,~ OT 0.11 AO 0.45). 

5 b1 110 n 0 11 y l! e H 0 ,ll Ml "Be p X He t1" n 1111 C \Hi H M : 

o6beH Tt1B I 

o6b8KH18 f1 

06bOKTVIB 1J 

t\fo = 0. 07~4 70..:!:,0. 0007? 1
; 

.~1 :: -I" Q· 0 nJ r G Q + 0 0 n 0 0 'l Q 1/ !)• t .)./CI_ • 1..., ,.· .''-··' 

N\') = o.079395.!o.oof1o1·: 

p,1 = 0 ncnnr;r;+O n,oor."J· ,. r •.JJ~J.;...; ... _ ..... J.·, . .;P 

tJ<I = o.o73751.!o.oos33'· 

h = 0. 000 145..:!:,0. 000081 

Bclllt14tHibl N'o ~1 ~1 npt1BOA5JTC$l no o6beKTI!:BOM, a HC no napaw. 

0 6 b 0 K T VI B 0 !3 , T 0 H H 0 H y C peA He H VIC n 0 0 ( b C H H1 B 0 M A Ml n 0 C ll 0 A y ~J l11 e r 0 

MCnOilb30BOH~~ YCP€J!HOHHWX Bei1W4VIH ~o~f~ ACnoercn s nnnroOMMO 

reOMCTPVI48CHO~ peHOHCTPYKU~~ rEO$~T. 
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oobeKn1s n 

06bOKTVIB l:l 
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N~ = o.o76235~o.nos797 
~1 =-0.000239~0.000649 

~~ = 0.075751~0.000836 
~1 =-0.000087~0.000042 

NQ = 0.074943~0.007433 
~1 =-0.000251~0.001129 

Ha P~CYHKOX f 6,7,8,9 All~ 48TWPEX Vl3M8P8HVIM nOK030HO COOTBBT­

CTB~e B~COT (T.e. KOOPAMHaT f ) ~ HCM8POB KPOCTOB HO AOHH~X nnac­

TMHKax~ ~3 PVICYHKOB BM,l\HO, 4TO nocne npoueCCOB MVIH~MV13aUVIVl ,l\JlH 

OOOMX nJlOCTVIH \11 BCCX nap OObBKTVIBOB ~M88M XOPOW08, 0 B H8HOTOPWX 

C /1 y 4 a~ X VI n 0 11 H 0 e C 0 B n 0 A e H VIe :t)'IL(. 14 B b l! Vl C /1 G H H 0 8 :Cpnc... A 11 H B C eX 

48TWP8X Vl3M8POHVI~. 

0AHOKO f38Jli..14VIHbl KOOPA\IIHOT t , f OC4111TOHHbiO C nOMOU\biO 

y C p 8 A H e H H bl X n 0 0 6 b 0 K H1 B 0 M B e Jl Vi 4 L-1 H N ~:> "' ~1 If ( !MA M Vl T aU ltHl IE 0 ¢ lli T 0 ) A a 11 !11 

T 0 11 b K 0 y A 0 B /1 e T B 0 p ~1 T 8 II b H 0 8 C 0 r 11 0 C Ill e C B 8 11 VI 4 ~1 H aM ~1 t d'U • 8 4 0 C T H 0 C T L1 , 

,1\ /Hl " B 8 p X H G Ci " n II 0 C H1 H bl n p 0 H T VI 4 e C IH'l n C /1 H 0 8 C 0 B n 0 .ll. 8 H !II 8 -=t;. r-e-t L~ 1 ~ 

All~ KP8CTOB VIM88M ,l\JlH nap 00b8KTMBOB f 1,2, xyme All~~ 1,3 VI 

nnoxoe cornocVIe AllH 7 2,3 (cM.pVIc. ~ 10 VIr 11). 

17. -!4C+l00h30BQ~H49 OrlTIA'IGG4H1)( AGi~f}&B-,-e-t'l~'tHteHilll!X"--B APYfll1X 
'(~rQ~·~f''9 '""'l"'')~l 

G-&6+1-G-~4- YCRQXY He OPL488JIO. 

no,l\CTOHOI3HQ BCJIV14!11H OnH140CIH1X r OPOMGTPOB N'CJ !'1 f-> 1 , onpe,!J.O-

/lCHHbiX ,l\Il5! 11 B8PXH8~i" nJ10CH1Hbl, Jl,/J5! nc 11Y40H~Hl 7:-r-..o....c. HPGCTOB 11 HII1l!HiCW" 

n 0 11 0 t3 ~1 H bl , n p Lt1 B 8 JJ a H 0 0 11 b CJ 0 M y 0 T K 11 0 H 8 ~ ~11{) 0 T ':C. rot-e. H 0 3-3 5 M M A JHl 

BCCX nap OObOKTLtlBOB. 
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nn~ "H~IHO~" nnaCT~HM BCOX 4CT•pex ~3M8P8H~~ MCnOnb30BOH~C 

oeJJI!141!1H N() , ~ 1 , ~2... or pac4ero 3 1987 roAo noKo3ono OTH/lOHeH~1e 

I.:C~- i?'\1-e.l HO 1-5 MM AMI see< nap oobeHTI!1B08 (cM.p~1C. ';? 12, 

~~ 1 3 , ~F 1 4 , :;ry 1 5 ) • 

6onbruoe Hecosno.n.eHit1e (Ao 10 MMl nony4~JJOCb np~ conocrasnoHM111 

'i=po.~: lt1 Z:rc.c B C/1y4ae VlCnO/lb3081lHL'lfl OnH148CHl!1X nOPOMBTOOB, 

nOJJY48HHWX B 1977 rOAY [4] All~ BCBX nap 00b8KT!t1BOB. 

1 8 • n 0 A B 0 A Sl tH 0 n1 , M 0 Ill H 0 0 T Me T In b , 4 T 0 A Ml l{ 0 0 p ,B.l-1 H 0 Tbl :t; 

TOJJbKO 1!13MGP8Hit1Sl OT napw OObCHTI!1BOB ~ 1,2 OOOCn04~BOmT HO.l\BmHym 

p 0 K 0 H C T P Y I (I~ 111m H 0 0 P A (!1 H a Tbl B 0 B C e ~, 0 tL 8 Me K a M e p bl • 

n Jl s:l K 0 0 p A lit H a T X Ill f H ~1 K a K l·1 X 0 r p a H ~14 e H 1!1W 0 T H 0 M e p a 0 6 b c IH ~1 B a 

H8 V1M88TCfl. 

ABTOP BWPaiQBT rnyOOKym OJJOrO,B.llPHOCTb npo~eccopy ~.~.CO/lOBbCBY 

30 KOHCYJlbTOUVlL'l 1!1 no.n..n.cpmKy. 
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