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BBlmEH11E. 

B !1acToB:mee B:pm.;sr rrp.L cos.rcaHJnr HOBLIX n r~m;n;eprnrsaUHll CYI1l8C'rByiO

IJ.tl1X ycrtopiiTeJie}r sap.FD:wmrux tiac·rm~ na Bl.ilcomre m1epr.mi Hpc;crro.7mrae·rc.H 

ll.IHpOIW HCIIO.T.lh30D2.'l'b C.B8pXHIJOBO,II;HIUII8 MarH1l'l'HN8 CEC.:'J'8.i\IU. 8'l'H uarHJI'fU 

60JI88 SKOHOr;TIPliill 1I il03BOJ".JITOT HOBhlCIIT:& Lia...J-:'I-GITH118 1IOJIJI ,IJ;O (4-;-5)T, '-ITO 

.n;ae'r nosr.roJKHOCTb c~ru~8C'l'B8HHO yr,18II:GillfiTb pam.mpbl BHOBL C08,D/:.:l.Ilaer.rux 

ycrwp:n·re.11en EJUI · t.\e noBuc:u~?:& snepr:rno yc:rwp"qer\lbiX '-Iac•r:n~ En cyiL\8CTByro·-

11UIX r.mt:mu.;ax. IIp;: cos;J,am:m r;rarnHTH11X cnci'm.·I, ococie:rrHo cBepxrrpono~~s:-

llUIX, CYlil8CTBY8T p.FI,Ii; II:pOOJim.:, IC8CaiOI4fiXC.H MariDITHLIX II3Iv18p8Eni:j :a lEIX. 

Harrpl.ii<.iep, cnopx-rrpono.rr,.HJlYW ,JJ;IIIIOJILHI:le, OTitJionmom:re uarHH'l'Ll, cos,n;anae 

vihle n i,iJHA.Jie, BaTEm;r.FI, ,r.;ur. ",l:a6Jiepa", Kart;:;: l~~a.rnr-ITLI, npoei\'r~rpyer,IHe 

.D;JI.FI YIII\ B HQD3, xapai'=Tep:u:3JDTc.H I:iaiWHiviaJihHW·jJI noJIJJJ.m B ncH'l'pe ""L1, 5T 

I'.IaJILE;!il pasr.mpm :n arrepTyphi ( JUiarvieTp )J.O ~ 8 Chi. ) 11 OOJiblliOti .~.!I:IHoi1 .uo 

( 6+7) I,I. 'I'pedyer.I08 KOJ"Jitte;~TBO STHX r.:ariEI'l'OB ,D;.mi yCIWIJ~IT8JIOi1 )~OC'l'Hr<::: 

6T r.moriiX COT8H illTyK, rrp;rre;.r H800XO,IJ;Hr:If:.l BH:CO'I8hilli18 'rO"tf1JOCTli HX Mar-

( --o-:::> , IDITilliX H reor.le'rpHtt8CIGfX IIap8l:lO'i'POB ,Ii;O ~1 , "-' i,~ICl'.:I). 

Cneu.:nimKoil I-WJI:bD;eBsx ycr\op:no.;reil Ha Bucomie ::meprE;r .HBMeTcH 

'l'O, 'I'l'O ,ll;.TIIHa OT,I!;8.1l:&rt.clX ,II;. il10JibHBX HJlii cfJOEYCEpy10E.(;IX l~:Sa,Ii;pyiiO.IlbHJ.:!X 

cpaBHOH;UI C .II;J.G::HOif BOJIHH <)e•raTpOHEblX ICOJIOOUHJI~i. 8TO 3Ha"t!:H'l', 'l'l'O 

TOJil>KO ILI·ITerp8.1bH:E:18 3H<.rqe IEH .Z.H,LTyiU:OUI I.'IarHH'l'HOrO HOM U ee npo;rm30/ 

1-mx BJLOJIL 'l'pae!\'l'Op~m ycKO)S8LwiX qacnn~ cylltec'rBemm • .UJlH yci..:opOI.HH 

BOOOi:J,O HHT8p8CIIO H2.7I.::I""C£Ic") .. ly.JI:S'l'IlHOJihHLIX JH:1H3, B KOTOphiX rrp::::ICY'l'CrByG'l 

TOJI:SI(O rJiaDHS.H rap;.roH::trKa. C.TI8)J;O:B8.Te.7J.I,I-Io I:a"tleCTBO r.:iDI'HIITon so.BHCII'l' 

OT IIpliCY'l'CT13::;r, 1\pO~.i8 OCE )DHO~I rapuommn, OOJI80 BHCOIGIX 1I.lTII C)OJI88 

IUI3I\llX I:OLIEOlif:;·r·r, I~O'i'O}!IW B03iUII\Dl:JT O'l' pc:t3JllPiHHX norpcllii-IOCTUlf J3 
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j;_, 

,IJ)I.r.i J"J:L:{, HaiTpi:G.Iep, Tpodomum.H Ha OCHOBH1I8 napa">iG'l'pLI Mal'Hll'riiHX 

CHCT8L~ (,I!rill10J.U""I, RBCl~yiiOJI~:) CBOMTC.H R CJIG.IfY1014lii•~• 

I. Qrr~IOC1ITCJI:OH.E.Iii pasC·poc IIOJieil ,IJ;UITOJieii - 5. ro-4• 

2. TO'iEOCTb 11pHB.H3KH onT:Hti8CIW}I OC:H JlilH3 K reoMeTpHti8CIWMY 

3Hcucy no pa.rurycy n Bep'r¥mt:.IDI - r;reHee 0, I r-.,uvi. 

3. To'!HOCTb ycTaHoBrn: coce;nmrx JliHI3 no pa.unycy u BepTnRamr -

rmHee 0, 05 L:i'>I. 

4. 0'l'IIOCIITeJI:orra.rr Hem:neliHM ;no6amta IC rromo B arrepType .wrm.Ie'l'PO 
• 

70 · ro-t.t J;";M rv _ • 

5. TociHOCT:D onpe,I(8JI8H¥I.H IIaRJIOHa LiarmiTHOM IIJIOCROCTII OTHOCHTGJI:O 

HO reo~:reTp::qecrwil - Jiyquro 0, I upa;n:. 

B rrponecce cos;u;arLI.FI no;u;ooaux r·,mrnnTnHx c:rtcTetr, a TB.ItiAe np:H 11x 

ce:p;r}lHOLi IIj)Oli3BO,IJ;C'fi38 B03IGi:I:W8T LIHO:K8CTBO sa,n;aq, CB.H38HHHX C li3tiepe· 

mmr,m J,mrmiTtrJ:XX rroJie~i, rrp:u'!eM nsMepemm aT:u Bec:or .• m pasHoxapaicTepHll. 

Bo-rrepnux, .IVLq ;urrro..rrLHb!X, uarrpm.~ep, r .. IarHnToB Tpe6YJoTc.rr Hm.lepemm 

V TOITOrpar~~:i:I J;iai'HJITiiLJX IIOJI81i: B pa3JIIFIHHX i:I3CT.ITX r.rariDITa ( IIa OCH, B 

;;1C.TI;IIaHHOil IL7IOCKOCTU, B IWHD;8BLIX 06JiaCT.ITX) rrpn pa3JTIIi:IHI-JX YJ!OBH.FI.X 

B036Y,:~21;8I-TI.i"H LiarHIITa ( OT Y])OBHH OCTaTO"l!III:JX IIOJiei1 ,Il;O :~mRCli.i':&JI:OIHlX) C 

MaRcm.-:a.n:ono ,IJ;OCT:l-Ii~a:i· .. JHI<~n TcrtmocT.Hr.m. Bo-BTopax, liTO oco6er-mo BiXiG:IO n. 

KOH8i:!BLIX C'r&,IT.!IJIX rrpO:i·I3BO,ILCTBa 1 TpedyeTC.fi OIIp8,Ii;8JICHH8 UHTerpc~JILH1lX 

xapaKT8l):IcTmt tmrmiTOB rw1c Torrorpa0n-qeciwro ~apc::mTepa, ·raK n c TOlL~ 

3p8HII.H CO.D;8pT.:mH11H B pacrrpu;n;eJI8HITII. IIOJI.H ,TI;OITOJIHHT8.7I:OHb!X rapr.IOHIIi:I8CREX 

COCT8BJl8JOL.~UX. Ilp;·:"t:Ie!·:! ,D;JI.H CBCpXIIpOBO)J;Hlll,HX l'.IarHH'rOB ycJIOBJLq H3Llepemm 

B pJI;J.J;e sa;~atr ycJro;:~neuu rro~L"tiHC Heo6xo,J.J)IMOCTbJO rrpoBo,rr;-ITL :nx rrpu 'rG!·,tiTe 

r~p0h18 'l'OrO, I10CIWJij:.>I\y OCHOBHOii p8i?JL'VI p300'l'11 

,!01110JI:SH1IX j,~arHHTOB B YCIW])li.TGJIG - illirriY~'I:SCHI:Iit, B03IDIKU8T ITO'l'p86EOCT:D 
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Hp:v.me;rr.onH11H rrepetieii:b MarHHTousuepnTeJI:bHblX 3a..rLa '4:, a Ta.K;::e o~bl'r 

padOTH 110 C03,IT,8Hlil0 i!C8Jl03HL:X M CBepx-npOBOlT,Hli.;IX MarHil'l'II;:Ix CllCTG~ .. ! yc

KOpiiT8.7I8ii fiOK83llB3CT H800i:O,IUH . .TOCT:O npm.10H8:mm: pa3.1fll1lliHX Hs: .. iG p~IT8.1J::D

HhlX M8TO,II;l'IK. Ka!t npaBIIJIO, :HCIIOJI:b3YJOTC.H pa3JI1I'tiHbl8 Mai'H1.IT0;.18TIJ1P:I8CIGI8 

cpe,II;CTBa Ha pa3HhlX CT8,II;Iif.D: paspaOOTICI f•JarHllTOB ITp!I H3:.:epei!!Im<: OT

t/ 
,IJ;eJI:biiWC xapmcTepriCTHK. IIpn 8TOM -qacTo. o,mrH rrapaNieTp :-rs~.repneTcH pa3-

HHMH MeTO.JUIKaivai c ueJI:niO I\OHTpoM rrpamiJibHOCTII pesyJI:&'l'aTa. Oc:aoBElEIE 

r.reTO.IUIKar.m, rrp:uMeHsrerv11ll·.m B Hac·ro~ee Bper~m rrp:ti peilleiwE YKa3aHIIbiX 

sa,n;aq, .fiB.iJ'E{)TCJI xoJIJioBcKaH :rr HMP I\IeTO.ICIIGI, a Ta:Etc:e r~.eTONIKa c ncrroJI 

soBaHJiervr HH.JJYRI.'(IIOHHhlX KaT~rrneit. Bee onn B pasHo~ cTerrm=I rrpu;.:e:-nr:.i!::i 

,D;JIJI TOITOrpacimpOB8HliJI TIOJI.F! II H3I...I8p8Hllfi ero rap:.IOH.ITli8ClC:X COC'l'8l3JLSJO~: 

EoJI:bruee pacnpocTpaHeJme rrp:a Torrorpac,l)rrponmm:rr rro.TLei-1 Haxo,rr,.nrr 

XOJIJIOBCKaJI II ill.1P LI8TO.IJ;IIIGI.. Tonorpac,QnpoBaHH8 llOJIR Tpe6yeT OO:I:&DO:C'O 

06'beMa !I3I':18p8HIIfi, ,IJ;OCTaT·01IHO CJIOi!HOM r.:exaHli'I8CIW:i CTICTe:.'JJ lll_)~:DO,i!;a 

,n:aTtUUWB 11 TOtiHo}r perirc'rp<u.:o:m nx noJio:r:eiDIJI. B cJiyqae cBepxn:poBo;::;.rr

mux ,IUrno.rteif .TI:JIJI ".Uac5Jiepa" HJIH Yli;:{ noJioZ:~ei-nre yc."'Io~umeTcJI BB:trzy T.P~'JJ:

Ho.rr.oc'l'YllHOCTH H3L·:i8p.H8Ili0l'O Od'h8f:la :il 60JThlliOrO 'LICJia :iiR.~ep.r.;:or.mx :.iai'l-.1%I

TOB. Ha Ha"tiaJII>HOI,I oTane pas:pac5oTKn MarmrTOB ;.:e·ro.J; TorrorpagnpoD23L'1 

MOil\8T OI\.a38T:OC.f! l10Jl83HblL1 ,J;JIJI ,ll;eTaJI:bHOI'O IICCJI8,TI;Ol3ClHUJi E8EOTOpLI:C OU-

JiacTefi ITOJIR, Harrp:rn.rep, Ha Rpa.H:X, Ha OCJI, C U8JiolO BblUO]!a na:H.ly"l!Leb: 

ROHC •rpyro.1;nn. 

O,ru-wrw ocooeHno Ha c·ra.mnr cep;.rflnor,o rrpmi3BO.TI:CTBa C'I'aHeT Heo6xo 

,IT.}IM 60JI88 orrepaTIIBHHII MGT•),II; onpe,n;eJieiiER HHTerpaJI:OI-IblX xapaXT8pilC'l'EIC 

MarmiTOB C rrm.:Ol.I.\I)IO JIH,TI,yKL~ IOHI1LIX: KaTyni8IC. 3Ta i·.i.GTO);;rn:a OCOGe:-IHO rrp:..:1.~ 

JI8I\aT8JlhH8 'l'Ci\I, 'tl'l'O .IT,OC'l'D. l'O'tmO 6I.:ICTpO II IIpOC'l'O OIIpe;:::;e.::rreT HHTer:;:x::;_.W 

Ivl8TOll;lR .~VI.H rap:.IOHlFIGCEOr) 8.H8Jlli33. 
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}~ C03,II;~Hf.:I.8: YI-IFC IIOTpe6yeTC.8: H3rOTOD.TI8I-me 1800 ,Il;HIIOJ!:OiillX ll. 360 

KBa?,pyiiOJLSII:!X EarHHTOB. l!~~OOhl nponepUT:& l1X B pa3yMHLI8 CpOKH II C 

w:r:rJ-;ua.1LoHHLI KOJIII"tiecTBm,I oc>cJiy;:r.;,mmoruero rrcpcoHaJia, rro•rpeoyeTc.TI oco6o 

8~YDGE'.L'HBH06 o6opy.n;omume C: B03I~iO:i\HO IIOJIIIOif aBTOI.IaTU3IIpOBaHHOii CliCTC 

MOil perliC'rpao;:J:H li o6pa60TI~I ll3L10p_qeiJbiX .n;aHHb!X. 

UeJI:b:tO HDCTO.FI~eli pa6o~'LI JIBJJJIOTC.fi rrpone.uemm o6sopa coBpehieHEoro 

COCTO.qHli.fi OCIIOBH.biX I.13l'FEITOli3I<I8pHTOJI:OH.biX MOTO)UIK 1I anaiD:T3a liX B03-

r,1o;;\HOCT8R ,IJ;JLH OOJI80 IIOJIHOJ'O IIOI-IHIJaH:H.fi npo6JIOM Ma.I'I-TIITHHX li3MepeHHi1 

Ha Y}fi{ ll OCYU'.OCTBJIOIUI.fi CO~~py.IJ;HII'tiOCTBa Ha OCHOBamm 8TOrO M8iKJJY 01Ji-.I1'l 

H 11~.33 IIO BOIT:pocy C03.I!;3HII.H ROHRp8'I'Il1IX CliCT8L1 II3MepeHTI.8: MarirriTHLlX 

}ffir.-ce IIIJ1IB8,:0:8Hhl HOI\OTOpHe TOOp8T:H'ti8CIGie npe.U..TIOCHJI.KH, OTHOCJIIQ:IOC 

R ~2E:IOLIY BOIIpocy, l1 TIO,JJ,pOOHO paCCi'JOTpeEH TpTI OCHOBH1IG f,IeTO,IUIKH li3-

rvrep8IE:i:.H rrapa:.~oTpoB noJioii iiariiHTOB (xoJIJIOBCIW.fi, HL1P :ti c rroi.:Oll\:OIO HH

.IJ:YI\JI.fiOHHHX I\8'.L'J"88.K), OTI.I0 1IOH1I IIX rJiaBHLie rrpe:W.IJ1l\8CTBa, H8,TI;OCTHTE.1I 

H rrpE~.:epH rrp:::1~.ienemrif. B KoHne oosopa no rw.zc,n;o:U tre·ro.r.cnce c;~eJia!m 

rroru'l':\:a oner-r.LTI) mia'TI:I,IOCT~.> nx .IVL<I yi<asaHH1IX Bbillle u;e;reif. B saruno11erm 

rrpe,:ncTaBJieHu rrpe,Il;JIOliWIDIH no ocyii\OCTBJIOHHIO KOHRpeTHHX aJieKTPOHHHX 

H3M8p2IT8JI:OHLIX CHCTOM, KOTOp.bie, C T.3p. 3BTOpOB, III'J88T CVIT-lCJI OOCy

,IC1'l'I> lf.Jill cocTaB.n:en:rr.q rrporpa; .. rr.,m co·rpy.n;nn-qecTna c lirJ!B3 no cos,TI;amno 

Marrm•rmi3Liepn·reJr:nnoti annapaT:J'J)H .IT.JI.H Y:f-IJ{. 



rAP" 'QT' , r--:y-n· •· r 1 ·p ·-y·t~- •r.• 
i.l lLl 'l.JJv.L_;VJ,,._" .• ~1,L;u.01 

,J.Lnyr.1epnoe I:iarHII'I'IIOG rroJie B oc5JIO.C'l'II, r,IJ;e IIJIOTHOCT:O 'l'OI-ta panna 

HymO, MOZUIO OilliCCl T:O C K8.JL,q plGU IviarHUTHLILI IIOT8Hl"OI8JIOM lf (?.. 
1 

(9) 
Yl~OBJieTBOP.,'IIOI.;_,t"'I~r . .BpaBuemr:.J JianJiaca 

\l'l. y( 2 I <9) =· 0 t (I) 

Oc5mee pewei-rne ;r.J!aBHe ar:;r (I) IG.reeT BH.IJ;: 

<f (t, B)-:: r..c A'~ ~n ~. IJ+B;cd{·. exc~z'•+ .z>, i ~~ t 
+ ( E + F· e)( G + J.l eYl 't) , ( 2) 

' 

TaK IWI\ IIO'l'8HI.J;IIa.7l O,Il,E03Hfi1!8H IIO e II rrepEO,IUI'IGH C II8pliO.TI;OI\·I 21{, 

To ecT:b (6, e) = 'f(z, ~9 ~ .1..11) , To F-= 0 n R., ~ h - ueJllie 

-qucJia. IIoTei-numJI ;u;oJD::oE Obl'i':D IWHetieH npn 1 = 0 , rrosTm.~ry ~h -;.H:: 0 
}J.JJ.J! f\~ariiETa, ll~.:e:oE;ero lr7 IlOJIKlCOB f(z, e) := -l{('?. ,- 8) 

1108TO£,ry Z· 5--= 8~ 

HO h:: (2N- i)If-
o6mee 

= 0. .~.{poi.:e 'I'OI'O , lf (-z. /9):. tf'(z1 ~ -G)> CJIO;~OB8'l'8J!b· 
r.ne N ~ I,2,3 •.• C y1ieTOI.'i Bcex 8Tnx ycJioK.ri 

llli!GTb Bn,u: 

(3) 

r,n;e "'" - rap!/IOIU!1!8CE::e I{08\J_X.Q~::LJ;II8HTbl. 

~ 
Tor.n;a r-.mrnnTHa.H HH,TI,yim,EH 13 paBna 

' ( 4) 

r.ne I, 3, 5 ••• rrpn 

h1 = 2 (,rumoJI:OHI:iiH !.Iarrr.iT)' n =-~ 2, 6, IO ..• rrpn lvl = 4 ( KBa,n;py 

IIOJihHLii1 _r,rarn.:::tT) , -- 3· o r~ 
-· ' ... .: ' v •• • I 

ro I' o 

np;I 1.1 = o \ CeitC'l'YIIOJiiJIIl.i!J..I HG.I'HH'l' 

U T.,ll;. 
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.i\oariQm.zyren'rN A11 onp 3;J;eJrmoTc.H 113 rpmm'!HhlX ycJiomrii na noJIIDcax 

MarHUTa. :2c;rn C.fii·,i:~eTpliR !vD.I'HWra BLI,IL8piF.aHa 80COJIIOTHO 'rO'!HO, T0 1 KaiC 

CJI8,Jy8'l' H3 (4), B ij.GM b:oryr IIpncyTCTBOBaTb 'rOJibiW rD.pl10HHI~II, COOTBe~ 

CTByror..;:ne ero Clif,1:.reTpl'LVI, · T 3.K H83I:maer-.. ihle"paspeill8HHH8" rapMOliKKH. B 

H,IJ;8aJI:SHOI1I l\IarHHT8 ( C 08CIDH8'l!H1ILill IIOJIIDCaJviH) IIpHCY'rC'I'BY8T TOJibRO 

rrepBe.wq (OCHOBHaH) "paspeiii3HHa.H 11 rapMOHJIRa. I!OCROJibEY BCO peaJibHhle 

M8I'HJITH IU118I0T IWH8'l!H1I8 pa3Ni8phi IIOJltOCa, .II l'IX ~OpM~ H8 BC8I')'~a COBTia;II;i: 

eT c n.n;ea.JI&Hoti, · B lUIX Bee r.ua nrvreroTcR u Bhlcwue "paspellleHHh!e" rapuo-

H:tiiCI. Ec.r.Lu ~\e cm.II:IeTp:HR r·.BrimTa npu ero usro·roBJieiiEH Bbl,n;ep;xaHa He 

TO'l!HO, TO B He;·;r OYJIYT rrpn:;yTCTBOBaTI> u "sanpemeHHDJe" rapr:IOH:IKH, He-

COOTB8TCTBJ'10llr,YI8 ero C:HMr.m rp:rni, XOTR, RaR rrpaBHJIO, 11X BMHJlliTY.ILLT 3a

M8THO M8Hblil8 ai'.'ill.JLiTY.D: "paspelli8HH1IX11 rapMOHllK. Ilpifti8M, 8CJUI (Qasa 

B:flCllUIX "pa3p8ill8HHI:JX
11 

rap;.r::m::aK,RBR rrpaBliJIO 
7

COBTia,na.TOT C c!Jasoti OCHOB

HOH rap:.mmii~I, rrocKOJII>I<~ :::>Hn CBHsaHhi c cru .. rr.·ieTpnetf LmrmiTa, To "sa

rrpemeHm.re" rapMOHHKI1, CB.H3aHHHe CO CJIY'l!a:f1HhiLf:I Hapyr;IOIIHillvili C1ILli.I8'1'pTII 

MOI'YT lii.I8T:b llpOli3BOJihHbl8 lJ83I::I OTHOC:IT6JibHO OCIIOBHO:Ii I'3ptiOillUGI. lio

STO:.iY B OOlQCivi cJiyqae Km,IIToHeHTH MorHHTHoro TIOJT.JI OYJJ:YT m!leT:s BII.lL: 

13t = ;u!)I: 11 A,;t h·-1 ..f-t~11{h G +ol~~ j'->2: n ?."-
1(4" -h~n <9 + ~ c.Mn e) c S) 

11-1,2,L. h ::I ) 

A&= -Mo~ h A.,2. Jt·f ~ ("'t9 + rJ~ =- Mof: h 2i1·l (et,.. ~ h () ~ e. -11!--7"' e) I 

/ tt:f,Z,~.. / • Ia:{ h '/ 

HIDI B ,UeKapTOBOii CJICTer.:e KOOp,Ir,;IHaT X, y ? 
<:>0 

Bx = .. ~~~/12"'' [a~ {1'1/!(w- 1}& ~f., ~6~-i}(;)] J (G) 

B~ =-p.~~~2 •. , {q, u0fi,.:t)&- f, e.~r~~-1JeJ . 
a, }I BH . P&CCL10rl'p:V.ir.i n - r' YV .iJl:!.fiCIII:i:f,1 fJ)H3II'l!OCYJ11I cr.IbiCJI IWSy,x:QHD;lieHTOB 

Bbi:pai:~eE;ur ( 6) np~I (J = 0. To z. 'I ct 

En{&:.o}-== -)-to 2 h Q11 "t h -:f. Sv{tJ:; o} ~ -uu2. 11 (, 211
-j • 

-~ II· I r / ,., 
(7) 
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llOC.1C,:J;Ol38 1'8J!hEO IIaXO,IJJI TipOil3BO.[~libiO no X ~b!p8i~C8H1IH ( 7) B TO'tlli8 X=0, 

} 
(8) 

TaiG1U oopa30M flll:l BII,JJ:IIM, liTO I'c.pMOliH'tJ8CRHe Ito3qxi)IIUU8HThl Mai'HH'r~ 

HOI'O ITOJJ.f.I Dl1pa~alOTC.FI -qepe3 I1pOH3BOJ)-IH8 KO!viTIOH8HT 3TOI'O ITOJI.FI B IJ,8H1'PE 

(9) 

BEJ'lj!C.11:T:s r.:ariEITH®e,rroJI.FI B .mo6of:i ~~O'!Ke arrepT:yrpu IviariHITa. CymecTBye~ 

P"'4 r,:eTo.It~s;,;epen:IJI rapMoHH1Iecrurx rwsri~)r~-reHTOB Marm·;Tnoro rro.IDI, IWTO

pHe 6',/)J;fT peCCJilOTp8W.ol HiDKG. 
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MeTo.rr;.:I\a usr.~opewrJI ;.mr::-r.iiTHLIX noJieii c 1-ICITOJI:G3QBGH~rer~1 HH.IJYYJJ~:IOH

HhiX ItaT;)i1ll8lC (liJ:{) B :KE.·qecTJ:>G ,ll;G.T'liiROB ,l~aBIIO ll UITipOIW HCIIOJI:G3J8TC.fl 

B npaRT~IIw L~arHITTlmx ns:Je~:JGHli~/26 ' I. CorJiacHo saKoHa wapa,:o;e.fl rrpH 

ll3!';IeHemm Li8l'HTITriOrO IIOTOJ\8 ~, ilpOI·Hl3HB8KJI.~CrO 8Qx£8!\T1IBHlJ10 IIJIOma.IJ::G 

( #,,.,. · Scp ) 1L(, B He~ jiH.zyn;:rpyeTc.H Hanp.Hr.ceHne U, pa.BHoe 

U:: N~ur·Sc~ ·1¥- • (I) 

Ha OCHOBG 8TOii 32.B~~CEi:lOCT:I :.:o;~J-!0 OCYllt6C'rBliTJ:, CJIC,I!yiOIIW8 MCTO.I(bl ll3f~le 

p8Hl·LH ,UO:flCTB~I'l'GJl:DHOro 3Ha:re:-:illH CT8UHOHapHoro I:TarH~ITHOrO IIOJ.Lf!. 

I. LleTO,TI; IIOBOlJOT:101i :II\, IWr,D;a rrpo~I3BO.~fTCJI ITOBOpOT IWTymror Ha 

1<-JI. YJ.'0.71 OTHOCEri'OJibEO oc I, JIG:iitaiUeH B IIJIOCIWCTH HK. IinTerpaJI ee 

BHXO.ll;fiOrO 1:-W.TipH;::G:tL:L<J IT.QOll )p1J,}IOH8JI8H JI3I·.Iell8Hl·IIO H3L18p518l\IOro i:Iari-EI'i.'HOI 

IIOTOI~a '-ICP83 H.rC. Bu61:pa.H riaTipaBJIGHH8 OCli Bpamomm II Ha'tl8JihH1Ii1 YI'OJI 

B03MOiKHO li3Li8pliT:b .1100y:t0 KJI.J10E8HTY ITOJI.H. 

2. l/IeTo.n; c.n;mrrm:m\ei1:c >r Hi\, 1wr.n;a rrpoHcxo.rr.uT rreper.remeH:re Illi OT 

O).UIOii 'l'O'IJCI B IIpOC'l'p2.HCTB8 i( ,JJ_)yJ:oii 083 BpameHJIJI. 3,l~8C:O ~IHTerp&JI 

BHXO,IJ;liOrO H8IIpst1WWI.H Ill{ 1131 :ep.H8T pa3HIIIJ.Y I.18;iUT,y 3H8'18HH.ffi:In KOI/illOH8H 

IIOJIH, nap8.7IJieJihH:t1X oc:I ItaTJ":liGI, :s ,nByx rroJioii\eiDIYJ.X HK. 

3. Ho•ro,n: TIOCT05':Ej:!O :B:p2.!l\G.DIU8:ECJI liJill BH0pHp;)l10ll\CM ifi{, B 1\0TOpo;.I 

,IJ;BlDIWHIW lL{ npOHCX0,7i,~IT OTHOCI.lTO:ri:&HO OCH B IIJIOCKOCTH ItaT;t111Kl1. BLIXO.IT. 

HOti CID'IWJI Hl{ lJe:::;rc~Tdpyo·rcH ¢)a30'tfYDCTB1lTGJI:&HhH:I ,ue·reRTopm:I. 

HanooJI:snee pacnpocT}:ai:OE:iie HaJJIJTII pasJm'tlnhle BapnaHTbl I u 2 t:e-

'l'O.~a c l:ICnoJI:osoBa.inic ~ :i.lHrr erpc~Topo:s, KOT·opue u paccuaTp:vrBaiOTC.FI mn:e 

PeaJI.usaii;IIH 8 TliX j;,eTO,J;lT:~ :E 1-:0EI\JlOTiillX r.rarimTor.mTpax xapai~'l'cp:-;:syeTc.rr 
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6oJibilll1lvl pasHoo6pasuer-,r ROHC'l'PYI\.D;Hii HE no pa3Ll8lJY, Ha3£m-qe:m~:J :a -qyBcT

BIITeJILHOC'l'H. Tar\ace MHoroo6pmma rrp.w:nenrrmmn c lil\ sJieK·rpO:iHas:r annapa-
rr .. I-,-4 Typa. ,u.OCTHI'HYTbi' TO'IHOCTH O'l'IIOCliT8JIJJIIhiX :ti3UepeiU'il~,..., U , a B 

r 

HhiX c;r,rqa.mc .n;o I0-0
• 

B cJiy-qae ,IU1I-rar~·IIP-I8CK:ax Marmi'rr-nn: noJieii I.ierro.rr.:ma H3~iepeHim c ill{ 

· ynpo~aeTc.fi, TaR I\ai\ He HyiltHO H3L~GHH'.'b npocTpa:w·rBeHRoe noJIOi~(eiDle HI{. 

Oco6o umpoKoe upnJIOtiWHHe lii{ nau.m1 n i\iai'IIZi'OH3I.:e}JiiT8.7lhHHX rrp~I-

6opax )J.JI.fi I>IariUITiillX CHCTGM B JTCKOpH":'8JH.JHOH T8X:h;:IW, I',Il;8 £J:a;I60JI88 

't18TIW IIpO.fiBHm1Cb CJI8,rr,yJOJlU:I8 I1p81Irvryll~8CT13a 3T0lf ;.;e•ro,IUIIGI. 

I. .llimeitHocT:s npeo6pasoBaHn.fi nm.wpHTeJieif c lli:{. 

2. IIJnpoKHll ,II;naiia30H 3H81.!8H:Htf J:I~:l.~GpJI8i'JbiX TIOJIGif. 

3. Bosr.rm;cHocT:s nsr.repemm TO'IG'IEHX n IIHTerpmr:nrmx nr,ocTpaHCTBeH-

HbiX II Bp8t18HHHX xapaRT8pliCTHK IIOJIGTI. 

4. BHCOIW.f.l ,Il;OCTlDlGIIVIari OTHOCH'r8J[JJH85! T0'130C'l'L E3~.;epe:nm ITOJIG~i. 

o. Bom.roirmocT:s Henocpe~c·rneHHOI'O oupe,n;e.neE:IH ra:pr .. :oi-LI'iec:ul.X 

COCT8BJIJil014i1X pacrrp8.I\8JI81illH IIOJI8H. 

6. Illirporur:H '18CTOTH1IH ,IJ;ITarrasoH rsr,:ep.HeM1IX rro;rreiL 

7. KoHcTpyi\TITBHa.r.r rrpoc·roTa ,naTtanta c HK. 

8. 0THOCH'r8JII>HO HII3KM T8pMOtzyiiCTBHT8JibHOCTb ,TI:aT"tLIKOB C :ru{. 

2. 3JI8IC'rpOHI-Ia5I H3.i'.I8D:iT'f8JIJ,I-I8.fi aLIH3.1l8Typa B 

rur 113M8PIIT8JI.HX C 1 "• 

l{poMe npoOJieM, CDJI3aHH11X C EOHC:Tp;;tETJIDHOii paspaOO'l'IWit }[{ )J;JI.FI 

KOHl\p8'l'IIOit 3a,Ua1!II, 'l'l'O c5y~eT pacCLlO'l'IJGHO li"1DK8, .D;pyroit OCk;e:i rrpoO.;re--

rvroii HBJI.freTc.H ooecrre"tJeHire :mrrerp:vipont::.mr.rr Cili'HaJm c IL...f{ c Bi:lCOIG:.r.s1 !W.-· 

paMe'rpar·iiH. EcJlll B rca'!ec·rne nnTerpaTc,po ~Icno.:rr:o30BaT:o rrpocTyr~ /?...C -
cxer·.1Y (:p:vrc. I a) , TO II3I>IeJIOHHe nanpmKE HH.H na ero BHxo~e pa3HO 

LJ.{j == R ~ JU~ dt (~ {2- {/'.<. R.C) . (Z) 

-{J 
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liO,Ii.C'l'ClBJIIDI B (2) 3HftllQIGI8 l/c li3 (I), IIO.T.f1:illi·.I, 't.J1'0 H3:·.IeH8I-me IIO.l.L.rl: 

B IW.Tynm:e paBIIO 

B - B =:; (R. C/ ) ./). {/ ( 3) 
Z 1 /A/~~·~cp 

Ta:rwti /<. C - HHTerpaTop orpaHH'IGH Obi )'l'PLIVI saTyxaH::re:.I Buxo.ruroro Ha-

rrpm;wi-ilLq HHTerpaTopa, T. K. o6H'!HO m)c•rom-:UiaJI /(C I;IeHee IOc, a Bpe:.m 

liHTerpnponmma i,- i 1 << R C 

B HacTomuee npeM.H n KatieCTBe ILITerpaTopa B Lrari-GrTm.:eTpax c VL.{ 

-qame ncrroJr:osyeTc.H TaK. nas. IIHTerpa~')P r..InJIJiepa ( p}IC. I6 )/I/.· B aTo.rv1 

G.nyqae Bper.·IJI 3aTyxaTI1I.ff BhlXO,Il;HOI'O ClL'H8Jia paBHO q /<. c' , r,n:e 

G - KOG~'{rm_u:reHT ycHJiermn orreparu-ro:-moro yc:rrJmTe.JI.H (> I04). B GTO:.l 

C.Jiy-g:ae Olll1I6I\a IIHTerpupoBaHJI.ff OOH'!HO onpe,11;8JIJI8TCJI He CTOJibKO Bper.:e

Hei/1 sa'l'yxa.IDm, CKOJILIW .rwyrniv1H rrapaJ;IeTpaNm HHTerpaTopa. OcaGicy B :pa-

6oTy HH'rerpa'l'Opa BHOC.ITT Ter.mepaTypi-IHfi ,npeH<IJ YCHJJETS.,'IJI :ll H8CTaOIIJI:O

HOCTH K01I.IJ;8HCB.TOpa ( 'rOR YT8'IIG n 8.tJxQ8KT ,IlJI8J18KTp:~'CI8CI{Oll ac5copc5n;m). 

P.H.IJ: conpel'viei-IHLIX orrepaii;Eommx yc:;;:miT13Jie~1 ooJia.TI;aiOT ;n;pei1c1<)r,: L:eEee 

I rv1RB/°C, ycHJIOl:i¥Ier,'i 6oJiee I06 
H BblCt)IGZ,I . axo.rr;Irur;r corr_poTl:B:IeE:~reM 

OOJiee IQIO 0LI. ]LJI.H IIHTerpaTopa LhiJI.Jit;pa H8.1IOOJiee IIO,IO\:O,TI,HT ITO rrapm:18T

paiv1 IWH.IJ:8HCaTOpU C IIOJillC'repeHOBE:E:1 li.TI-I Te<}).ilOHOBHit1 li30JI.HTOpc;:,.r. 0TcJI'L:fX~f: 

IWH.D;OHCaTOp11, I:IOiitHO ,Il;OCTII'Ib CTaOH.J:II>HOCTii 110 a6copc5UTIOEHO~JY 8QX;98RTJ 

JIY"t.Jllie I0-4 , a COI'Jiacy.IT COIIIJOTJIBJiel-ilW H IWH,IL8HCa:I'OP, pe8JibiiO ITO.TJ.y- . 

'l!liTb Te;vmepaT;}'PHHl-i Ko::Jcixf>:iwmH'l' RC .-Jo-5 /°C · B Ka'-rec•r:ae xoporuei'o rrpH:

rvrepa cJry;:m'r HHTerpaTop, paspadoTai-mhil B ILEPHe/24/. B HeM nciio.rr:oso- -~ 
BaH ycxrJrn:TeJIL c .n;pei1g)oM"" 0, 5 Miill/°C • n yc:aJiemrer.r ~ 5· IO 7• Bee .KOI,r-

( I ) At. ~. Q ' T 0 (l • IIOH8H'l'hl :mrTerpaTOpa IIONI81.ll8Hhl B Tepi.!C CTaTe pnc. B C "-' , - ... v, 

't!TO 3Hc1.'-liiTe.nLHO CIHiii,&eT :sJm.HHne Ter:rr epa'l'YPHHX OllliiOOI~. Ocoooc E-lfirr.:a-

HEO o6paU\8HO I.ia CH1DIC8In.i8 IIOBepXEOC'l'IHX TOROB B IWH:~ei';Ca'l'Ope li B :_"-38-

II;)TJIIDJJrtGfil p8JIO, ,/.J,Jl8: 'ICrO C,Il;8JI3HO COO'IB8'l'CTByJOL.\8G 3838:.IJI8}1J1Q 8I(~)2HOB. 
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TecpJIOEODI::J1; Iton;1c~ .t~:a Top c 'J 'J.JD IV 110 • I o-6 /°C, c corrpoTimj!en:rretr 

rvro13.o·T "C'I" ·'"':"r"~J'·-,~.·rn)'-~l('.''''•'r-i~ .-.~"<cor•o'rr,.·e-i'~· "'"V 30·Io-6 B' m.lene-.bl .1~ ,LJ, .. do .lC:J.\.1..l.fl '- 0Gl\.\.'J/l C:lU .1 -\l.i .k'l • ,_ 

H.ll6 3-X f·.I8Cm..J;8B CT2.0:VIJibEOC'l'b IIOCTO.UlHOli Bp8L'I8HH OHJia LIGHee 

±50· ro-6 ( I< C-30 me£ ) • IIoc'r0.81UIL:c- :: aTyxmrHH Bb!XO.IU·Wro CHrHaJia OOJiee 

IOO I1:C • 

.l(.Jr.Fr l13L·18p8Hl.I5{ i;lariiii'l'.iiUZ HOJIG~i C 00.1ILillOi!I CIWpOCTLIO HapacTaHJIJI 

IIpOC'I'IW .~ C - il!IT8rpaTop:,r TIJ)8,ll;TIO<I'rET8JibBH, T2.It KaR ,1J,OIIJCRaiOT CIW

pOC'I'll ;n;o ro16 rc/C' a JIH'l'OrpaTopu L1Hmwpa )(0 IO 
7 

rc;c/I/. 

HanooJiee coBper.ieHFrtJr.: .n:sJI.Fio~_'csr" o;mDpoBo:tl nHTerpaTop'; T. e. liHTer-

plipJIOI.l-\II~i IJ,TI~pOBOl~ BOJI:STI.:C'I'P, pauO'l'ClOID;V1M B O'ritpbiTOM pCi-KHMe liHTerpn

poBaHHJI. J3 IIp;.I60pe BhiXO,TI;H03 Haiip.fE~e: me C00C'rB8HHO HHTerpaTopa IihiJI

Jiepa 38HYJL'I8TC.ff BCJIIillii pas, IWI' ,l~U )~')CT1II'88T Ol1p8,Il;8JIOHHOI'O ypoBHJI. 

qaOTOTa lH.'IT!ijJioCOB 32.HyJI8H~I.H ~IS:.:epJiO'P aJ;IT1JD:I'ry.n;y BXO)]JIOI'O Ha..TipH:iimHHJI, 

TOr,JJ;a Itai~ aJire6pa::<reCRaJl Cyl.::-Ja LX ,IJ;aeT Bp8I.'1CIIHOM liHTerpaJI BXO.JJ;IIOI'O 

HaJlp.rri:\eiiiLJI. Ha nmiOOJiee liYDC'I'Bll'reJihHOl:I ,IUlanasorre Uli(pponoii TIHTerpu

Top cpnBHHI.i c Jrj<r~i:L;}I :rn·I'I'erpa·ropm.'ilf I/urJIJrepc:/I/. B pndoTo/27 I yitasaH 

no;n;o6:E-J.blii HHTerpaTop, ncno~'I:ssyrou\nti H}Jeu;us:noHHHil: rrpeo6pasoBaTeJlli Ha

rrp.rmemrH-<racToTa C ilOCJI8,1\Y"lOD(ilio'l C'I8'1,1 }IROr.I li C perllCTpaw;m:f1 Ha 3BJi,'!. 

B PM8 Jrrsuep:::TeJiel1 c 1II{ nponsBc·,Ir;JIT Kor.meHcau;mo )JJ!e.~tqpa JIIITerpa-

Topa, rrep;IO,TI;H'I8ClGI B03BpaE;a.n:c:s B hC);.O,IUryrO TOtiii:Y, perl!C'l'pHpyeT B03HH

Itl!lyl0 Ol!UIOey TI ROppe~tTilpj'lO'l' D-:pOI;Ie·i;CyTCtiH1I8 pesyJI:ST8Tbi II3l\iOpemm, C 

ytieTm:~ JDIEeHHo:ro xapaitTepa Eapqc'l'&:mn onmdrc/
6 ' 27 'Io/, nmr rrpoBOJ~5I 

,II;Ba -Ii3tv:iepemm TIO.JJ.Ji C rrp,q:·:IILJ li o6pc:t'l'Ilb!L1 BRJll0"LI8IHieL/
23/. 

1ITo xtacaeTcn rroc.i'Ie;1y;:J;4c:J: oJieJtTp:..nmoti armapu:ryphi .n.-rD-I npeoc5paso-

BaHHJI Cllri-Ia.1IOB C E3I.;epM'l'8,1iliiiHX RaHa.iDB, :HX pel,liC'l'pa:u;mr xf o6paOO'l'Im, 

TO IIO C'l'I)YR'rY},)O :H IICll0_.7I:D3yet:oil 'l'e~anne OWl CXO~Ha C CJIC'l'8~:Im.m C00p3. 

Ii OOpa60'l'IGI /4aiiHL!X, Hanp:Ii.:8I', XOJL10IY~I-GJ::X U3; Tepi~TOJieii. liOCKOJILICiJ 

qacTO :m.~eiO'.::'CH HeCitO.To?:O BXO,I.c;iUX KC.UI2.]0B, IT08'l'O;.,;y hX 00LI1lliO 't10p8!3 
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I.IyJib'l':VIITJieiWOp liOCJIG,li;Ob(J'EGJILHO IIO)~CtlO'.' HG BHCOKOTO'lEl:IC ( I0-4-;.I0-5) 

I.¥IqlpOBLI8 BOJI:G'l'Lle'l'PI:J (iJ..1J.) :HJIH &.IlclJIOrO-I-c;iCppOBLl8 npeoopa30B8T8Jlii 

(AIUI). PesyJII)T8'l'I:J H3M8p8IUI.f.I B I.J,:mJlpOBOlil BII,TI:8 saT8i:1 IIOCTYllaiOT Ha 8BI·;l 

nmi B aBTOHm.mym CRCTOh1Y c r·.mF~ponponeccopoM, r,IJ;e oc5pac5aThraanTc.H no 

CII8l.J,}IaJILHOfi nporpaMM8. 0IWH1ia'l'GJI.Gli1W pesyJILTa'rH pacnel:IaTHr>ffiJTC.H Ha 

T8JI8Tailne fJ: HaKaiiJliiB&.KlTCH B IIaf.T.fJ:fl'i1 ~1l3fd. 00hl'IHO 3.3LI C rrpos.ren~yTO'IHOfi: 

annapE1Typoir ( -qacTo B cTan.n;ap'l'e KALlAl:) ocyJ.i.\GCTBJIJierr-==·· aBTo:;iaTl:sen;no 

rrp:UBO,IT,a .IJ;8T1UIKOB I;IarHHTOH3Iviep:I'l'8Jl:SHOil CJ10'l'8L'IH ll perHCTpa.J.:C:IO HOJIOii\8-

Hll.ff ,Il;8T'tlliKOB C paCII81J8'.i.'IWili IIX I~OOp)l,l:HaT Bl\I8CT8 C p83J.Tl.hTaTOI.: TI3Li8p8-· 

HIDI MariDITHOrO IIOJLS:. 

I'·,1arHIITOH3I.I8piiT8JII)H8.H M8TO.J])Il\a C }fi{ 008CII8'iliBaeT Bh!COKH8 0Tn0-

CHT8JILHI:l8 TO'tlllOC'rH ,Il;O "-J IQ-::>, O,:!J;HaRO H ,l!;JI.ff llO.n;y118HH.q: 3TilX TO'iHOC'reil, 

a TOU IIa'Y:8 aOCOJIIOTHE.IX T01IliOCT8il H80CXO,TI;.GL1a R8.i.G10pOBI\2. :i!3i•I8p~:T8JI8U. 

,IJ;HT B O,Il;HOpO,II;ITblX r.:arEII'riiHX ITOJLF.IX C IJpHI.I81I8HH8i•I Jt.IP - I.:anUITO~•I8TpOB. 

fipH 8TOM H:o;,IOIIIHipOBCllli·IaJI ~li{ Bp8ll\D8TCH B IIOJI8 HTili ITOBOpa-q;rBaeTCR Ha 

90 HJIH/80°, a C1U'Ha.711I li3I.1ep.HI0'rc.q 'Y:8f83 paOOTa.IDI.i.\'II8 COBi..I8CTHO C 

sToi1 HK perJICTpaTopar.m. B Ta:ECIX ycTaHoB:rmx Jier:r:o onpe.r;eMTb s~~xfJeK

THBHJIO ITJIO~a,T(b I\aTyrili\H, cpaBI-IHB8'l'L ljl{ hie;iUJY COOO~I 1I T. ,IL. Kporile TOrO 

l!aCTO J!3Mepem·IJI C :Vlli IIpiiXO,IUITC.R rrpHBHSHBU'l':O K a6COJIIOTHOI.:y 3H&'-I8HiEO ·. 

MarHJITIIOrO llOJl.H B K8ROll-TO ll31·,l8p.ITGLI01i 'r01!K8. 

'rOITOFpe.w:mr · IIOJIO~i. 

,, . 

PacmroTplu.r B Ka'Y:ecTBe np;rr .. repon HeRoTopue ~rs:.:epr~TeJTh:t-Ilie c::;wTe:JB 

c HI\ H nx xapan:':i.'8PHL!e oco6GIIHOC'l':r • .IJ::>cTD1'01IHO npoc'I'Ee, oucTpue ~I 

TO'IIILIG MarHHTOLIO'l'Pbi/I 'G' IS/ .UJIH usrviE1.~eHHH ·ronorpa(:n: cTarr;;roEapm-Ix 

IIOJIOli T£l8HCl10pTHHX ,ICil10JlbHblX InariGI'l'OB HCfiOJI:b3YI0'l' 
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IWTOpl:ie rreper.1elil,aiOTCJI B :ti3Lmp.HeLIOM oci'£leMe rroJUI. Cnrnw~IJi c H~{t coo'I'-

B8TC'l'Byi0UU:e JI3i\'ieli8IUIIO ITpOIIH311BaiOI.1J.8ro :¥IX IIOTOI~a, UHTCr];mpy10'.i.'C.H :Z: 

rrocTy-naiJT ua perncTpaTop CUB nmr AI.UO c IIOCJ1o,rr,yrou{eii nelia'l'Liv posyJI:o-
nc c/lefl_l:iWU>~ '-' 

TaTOB IIJni ITO,IJ;a'tle1J HX B ll8h'IJIT:O 3BM .l(JlHv06paOOTICI. ,U.Jrsr H3T:Iepmm.F£ BGK-

TO:pa ITOJI.H COB~.I8li\aiDT TpH IIO,II;OOI-lliX I\a~';'{IIIIG!, Opl:IeHTJilpOBDHHL~X 110 COOT

B8TCTBYJ8lll,:m,1 Iwop.n;;rHaTar.r. Tmore CHCTE~r .. II:J pa3pa6oTaHH B L ~ L , 
EepKJlli/o/, u B I-NA L , Ea'l.'anH./18/. Tpn KaTyrnKH c :JclY]eKTliBl·roH 

IIJ!OJ.:.;a.IU>B OT 200 ,I!;O 4500 CLT
2 

COBi':I8lil,8l (bl B e,IUHIH}i ai·ICa!JOJib H IIOpOL18-

maiOTC.H C ynpaBJI8HTI8M OT 3Bl'A .iliiOO lllai'OBHI/1 ,n;mrra T8JI8M/I/, JHIOO HO

rrpepHBIIO ( ".7!eT~rii" peihliLI) co c:Kopoc:T:&KJ ,n;o 0, 5 r.:/ c. To1.rnocTL yc'l'a

HOBKH ill{ ,IJ;OC'l'IIT3GT ±Q, 03 I<Ii'Ji. ,Il)LFI p8I'liCTp8IJ;1HI TICITOJlb3:'lC'l'C.FI Au;li 

(12 6~T) ~r ]]3 (O,OI1~) c 8Bi.~ PlJ P- II/5 on-JiaHH. CncTeMH npoiW . .TI'I6-

poBrum no H.:.IP. AocomoTHrur TO'liHOcT:o I:3I~,:lepeH:ai1: rv ( 0, I -0, OI%) • 11 TOOH 

KO:tille:IclipoBaT:o .n;peiiw :rrHTerpaTopa, }rc:.'laJio n I{on:e:o; rrpoxof];a coBnemo.1oT 

B O,i.VfOi1: 'I'O"!L~e (JIJ.W: .n;ar:e B 'l'O'Y:Re, 8KpamipOB8HHO.tf. )A -~.:e'ra.:1.110L/G/) , a· 

pe3JFJGTa'rH ~::sr.;epeHHH KOppeKTHPs"'OT C y'IeTOLI ,n;pe;~;(0a. 

1iT00bl li3:.i8p..8:T:& I·.IarP.JITHlJG IIOJI.FI I; 'rO'IR8, ROI',IT.a ITOJI5I HGO)~HOpO,l.l;Hl:l, 

ecTecTB8HHO npiwreH.HT:O HK c EaJILIMH pc:.3;.repruv:n. O.n;naKo 'IYBCTB:l-ITG.'I:S

HOCT:o TaiGIX 1f::r{ O'tl8Hb Hll3Ka. liOJIY'!XITI. BHCOKYIJ 'PJBCTK~T8.7!IlHOC'l':O II 

TOtmocT:s :-Ia:.iepermti MOil\HO c 6o.iibllllli'·/IU no pasr.:epar:r ccpepn-qecmrr.m lll{, 

HO pe,J;r:o :rrcnoJI:t>sym.'Ihi:,m, :HJIH c rrpocTL.i:lli n;n.mrH.n;p:u'tlecrur:.~r HK, ItoTopue 

lii/i8IOT OIIpe,TI;eJI8HH1I8 COOTHOill8H:l-I.fi BHOlliLOI'O ll BHyTp8HH81'0 ,D;IIaMeTpOB II 

,IL.r .... t"11-IH/
2o/. liOT01{0CIL8ITJI8IliiC 8TJIX ill{ ~ 8BiiCIIT TOJILIW or!' IIOJm B UOHTpC 

HX. B paOoTo/
25/ TaiC::e paccr.IaTpHBClG'l C.FI IIO,ILOCJII&JI IWTYL.IIW. fi y:tta8IJBa-

8TCJI, liTO J.Iylillll!O pesyJI:&TaTH lTO.JIY'tlaiO'I C.FI IIp!I rraK Ha3. OpTO~Il\JD.IY:8C!WI.I 

J .. :eTO,TI.G Ha;.10'l'K;I, I~Ol'.TI;a O,n:H01EI'l'I\0Bhl8 :C 8T.TI;I yKJIB.,YJ,LIBalOTC.H TO'IHO napaJI-
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Z:3MepermJI ITJIOCituX r,!ariiH'i'i-IHX II0.1Ieif. 1{:1 TYUli\!.3. ITO ,Il;JlHI18 paCITOJiaraG'l'CJI 

B.IJ;OJI:b IWOp,JJ)IH;aTEJ, OT IWTO.PO~I ITOJIO He 3aBJICHT. ilph 8TOM ITOJiytlaOTCH 

3Ha'tD.ITOJILHLii1 B!:li~rpblill B ILTIOli\8.IU1 l(Ct'l'Yill.:Ui, IWTOpa.H n::-J:,:;ep.n:eT IIp8KT~I

'tl8CKU 'l'OJI:bKO cocTaBJimOJ.Izy"PJ rro.:m no oc>I HK np:a ycJIOBHH, ecmr pam,repLI 

1:<.6/ 
OOMOTIGI y,n;oBJI8TBOpJieT 01Tpe,l~GJI8HIIOi·;ry COOTHOlli8HHI6~ 

BapnaHT r.iarHIITOMeTpa c ,TI)IXIHHLH.m (I, 3-2,7) M HI\, nsr.mpmom~uvm HH

TerpaJI nJiocKoro noJIR B.TI;OJih npo.n;oJihHoH ocn uarmiTa 6ycTepa, paspado

TaH B UEPHe/
7 I. Hsi~repeHne rroJIH oc~ecTBJIJieTCH o,IL.-qoBper.-IeHHO noBopoTOI.I 

TPex HK na I80° mieBMaTnqeciGu.~ MOTopor,r. lCaTymKH IWJnr6poBa.IDICL pas

mr~r,m CITOCOc5a.I.lli C TO'lliOCT:biO ,II;O IO-Lb. liOBTOpJIH I\aJIJI6pOBKY I\ai-IC.JU)18 

2 He.D;OJITI, CT86HJI:&HOCT:O ll31,l8pTIT8JihHO:f1 CliC'ro:.:H ,IJ;OC'l'H1'88T ±Q, OI/s ,T.J;JIH 

a6COJliOTHb!X ~I3LiepeH:iill xi 0, 003;.; ,I;JIJI OTHOCJiTC.JlbH1lX. 

Jl.JimrHaH no ~ HHTerpnpy""lOli.\M HK r:pn rrepe,IU3llilWmiu n rmncpe-q:aor,·i 
. I 

HanpaBJI8HYili B anopType ~:TIOJIH TI3:.rep.Hi: T COOTB8TCTBYIO~eo pacrrpo,nGJIGHIIe 

,n;Byr.!epHoro noJUI. EcJTII TI\e· HI\ cyqecTBOEHO Kopo-qo Jo.:arHnTa, TO nepeLTou.;a.rr 

ee B.J;OJIL OCH 2 LIQ;i\HO :ii3!.18pllT:O nwrerr·aJibiiYIO HGO.n;HOpo;urocrrh B,LT,OJIL OCE 

.n;TIIIOJI.H. B CB8pXTipOBO,WlliU:.."{ ,TI,:GTIO.llffX II})13 !{OI~me. THOii 'l'G~,mepa T;)l}Je TaK:I8 
' 

H3Iv~epeHEJI llp030,II,ITT Tipli ffiiTamm OO:,IO'l'I<~I ,4;UIOJJ.FI rrepei.IOHIIbli.T TOKOLI C f.-ia-

JIOii ar.mJIHTy.TI;Oi·/lO/. 1T06H 3 STOE CJiy'lae no;~H.FIT:b 'l:.f",YBCTB::TGJI:bHOC'l':b li 

TO'lliOCTb :ii3L18pe:mif:i TOhOrpE(Dlm IIOJIH, B Hero I10M8U~aeTCH C TaiJ;HOIIapHa.li 

STaJIOHHM Ra TyUIKa, 1\0TOpa.rr BKJIIO"tJaeTC.IT BCTp8'IIIO C IIO,IJ;B1Ir.moii:, oc5ecnetm

Ba.H ,Il;ilcp~epeiiW:aJibHHIT pe;-~H .. ! H3hiOpeif.dJI. D00012.(G MOTO.II; OTHOCTIT8JihHLIX 1!3-

Mepe:miii muporw npaKT:nc;yeTcH B HeTo;ume HIC n ,TI;aeT cyL\GCTDeiiHhiG npmr-

/25,26/ 
MyillG C Tl3a • 

i.!OCTBe r:raTepnaJm 1-:aprtaca -qacTo liCITOJI~3yeTc.rr rrJieKc:rrJrac, IWTOpL!ii, na

-<
rrplnJop, ooecrre'twJI r.ia.rille reor.:eTpiii.!OC:tti~,3 norpelliHOcTn - JIY1!1IIe IU , B 
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/ <)t:_·; 
T8"l!8Hli8 ro.n,a '"

0 
, a lii.\ B 3ITOKCII,l.t,HO:H Ci\IOJIG liH8JDI •rervmepaTypnuE I\030-

{j)IID;IeiiT ""'3 ·I o-5 / 0 c/I/. 

C nor.roii~:SIO HI\ y,n:o6no ns~.:ep.HT:D noJIOiiceHHe MeJ~IIarmoit H BepTIIImJibHoi 

ITJIOCROCT8li, a TaiC~e HHTerpaJia IIOJIJI B l(OHTpCJ.JI:bHOil OOJI8CTli ).(JIITOJI:OHLTX 

MarmrToB. Hanp:LL:Iep, B cBepxrrpoBo.IV1me \1 .TI,i1IIOJie Aproncicoii .7IadopaTopnn 

OIIp8,IJ;CJI8ffii8 BepTHKaJ1:bHOlf IIJIOCKOCTII nprr IWI:IH3THOli T8I.ITiepaType XI mi

T8H1lli HII3K1IL1 rrepe7.18HHI:Il'.·I TOKOM ITpOBO,IJ;JJIOC:O C IIOI·,Iom:oro ,1J;JlliHI-IOn O,IJ;HOBIIT

ROBOif neTmr, yRI)errJreHnoll Ha i:~ecTKOii :paMe. Par.m ycTaHaBJ.GIB8Jiacb B u;eE 

Tpe anepTypLI ,UIIIIOJIJI B nepT:rrKaJihHOH n )JIOiiwmur. CnrHa.JI c HIC I-Iac5.mo)~8.JICSI 

ITO OCWIJIJIOrpa(Qy YI ycTaHaBJTI!B8.iiC.H B 0 Bp8.li~OHII8M VII{ OTI-IOC:HT8JI:OHO OCI! 

,TI.}IITOJIH. TO'IHOCTb OIIpe,r:;:eJI8llli.H Harrpa.B.'Il:Hm:.H ITOJI.H OTHOCHT8.il:SHO B8pTHKa

Jli1 JIY'Illi e 0 , I 0 
• 

EoJiee coBepwenHaJI aHaJiorn'llraJI c:-rcTer.1a paspa.doTaHa n npm .. reHseTc.n 

B wiilw1, EaTaKur Wl.H npoBepm~ cB. -rrp. ,ro;rnoJiei:r E 22 .rvm .UaoJwpa. VlLiee·r

c.H crreiJ;TiaJI:sHa.rr npoTRr:;IB?I!Jsa~QJI /o,LJ;HoB:ITKonaH HIC ns noJr:o0pc:uJonoro rrpo-
----~--- ---

BO)~a ( ¢/Vo, I 1 rr::). Pacc'l'OffiG~e J',IOT.:.,ey npoBo.n;ar/m sa.I~aeTcH yr\penJiemrw :E 

Ha RpaJIX RBapu;eBI:I:.ITI IIOE.LpOB8.HHHr.m ,Il;8)!C8'1'8.7UIMH, ROTOpHe ;yT:peiiJim0TCH 

Ha JJ:BYX CliHXpOHHO BpaL;a!J!.l\liXC.IT illar'OBH:C ,Il;BHraTeJI..TIC; HLI810liUIX 20000 ilia

rOB Ha o6opOT. YroJI ITOBopOTa pai.liGI perncTplipye'l'C.fi OITTIIti8CRJUJ RO,IQI- .J 

pOBI.QliKOM C paspeiiieffirer-.1 32000 OTC1!8TOB Ha OOOpOT. IlpH Raiic,D;OM OTC'l18'f8 

OROJIO BepTITI\a~TJ:LHOro IIOJIO::cemm: I:IaT'HliT CHU<.IaJia B080YiJ.IJ;88TC.fi .JJ;O LTai·WH

l.<IaJI:SIIOl'O I10.IDI, a 38'l.'8:.! TOI{ CrHI;!.28'l'CH ,UO 0. IIo H8CKOJI:SICLI OTCtiGTD.L'i 

Ha BI:JXO,I(G IlHTerpaTopa, IIOCROJII>Ky ai.m;mTy.n;a c:IrHaJIOB l1pOIIOJ:)l(liOH8JlbHU 

OTI\JIOH8h1IIO ITJIOCI\OCT:J ITOTJIII OT JWITpaB;ICHliH liOJI.H, Olip8,TI;8.7J5I8'l'C.fi yroJI 

MG;;Q_r,y 110.liGr.I II B8pTIII-\aJibi:!O:i ITJIOCI\OC'i'LD C T01-IIIOCTL10 0, 3 ~t~pai . 

IIo .. zytrelme :rH·re:rpuiiJHBX sna<.remrii nojreH rrocJICJJ;I-rero r.rarmrTa oc"Jr-
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TIO.I~ Y:,JIOr.; 80° IC DGlYrHIWJILHOil l1JIOC:tWC'l'H l10.T1.H, a 3cn,en I101~01)8 1-LID8.7IDCI) 

na IE0°, 't.!ToCh.l nsr.mpnTI> .HH'l'erp2JII>Hoo OC'.l.'8TO"t£HOO noJre. IIocJie ::>Toro 

MarmrT Bos6y:iYJ;aeTc.fi .n:o pasJIHllliOro ypom-m. B pe3yJrL·raTe, Y'll:tTUDM 

COOTB8'rCTBytJlll.1Ifr TOR B030J.:QJ;8HIIH, IIO~Iy':IaG'l'CH nepe;tJ;D'I'O':IHa.FI xapai\TGpllC· 

TTIKa ~IIIOJI.ff, IIO TOJILIW .I(JIH HHTerpaJIJ)H!1X ITOJief"i. Ifs 8TIIX E3:·.i8peHrrn, 

Itpo:.Ie TOrO, OIIlJ8.TI;8JI.H8TCH 8Qxll8ItTJIBliC1H ,ll;Jimra ~.IarH::.ITa Him COO'rBCTCTByiJ

ll{8!~1 TOIW. ilOJIY'tiGHHJ:18 ,n:aiiHT:>I8 XOpOIIIO <!OBITaJJJI C pe3yJI:&T8Tai/UI Ii3L!epeiiEti 

c HiiiP n ,n;a T'll!KW.m XoJIJia. 

3aJ:reTm.1, ':ITO B rrp~Be,TI;eHHOLl npm repe ,ILrc:ura Ka'l':JwiGI rrpenawaJia 
I 

6, 6 t~, 'ITO OOLI'IIIO rrpHBO,IJ;liT It uerrp:H.w~norvry s~~eKTY "Ea'-:Iaiiii.fi 11
- npYI .rum- I 

r.tei-UIJIT Ka'ryiue!t II CTp8IJHTCJI ITO B03I/i0ltl!OCTTI · yiWpOTH'l1 l> :tr:IIO/. :a IIO

,IJ;8B:iiT:!J 8Qij?8:L<:T. B YI\a38HIIOf:i padoTe/2:~/ ,Il;OCTIIriiyTH BHCOIGie pe3yJI:6Ta'l'H 
Q 

n HeT sar.:e'!aH:iiW'B.iU1.mmM 8'l'Oro 8Q~)eic'~a. 

)J;m ~myqemr.rr Ivie,IUiai-IHOf:i IIJIOCI\OC~:·:rr .rr;:moJrei~i ycH:op1ITeJreH npiiivlOJ-IHGT 

err pa;:umJISHO opHeHTnpoBaHHasr HK, rrepe:,re~aer:rasr n ropnsoHTaJI:snof,r nJioc 

/ ?G/ vocT~' c~-r -~. ·reTp1 'r(,~l. '·-~arm"""l',... ..__· n .LJ.. ~J.Jo•L..•• .,;.; .;..... .ru.l a • 

,IJ)l.H .u,..IHar:IlF-l8CROi:i '-I8CTH r.tariffiTHOrO ITOJIJI. BC.-"'H BHXO,D;HOH CIIT'H3JI H3r.repJI 

ei,IOii TOqKG paBeH IfYF.UO, TO OHa .7I8i:GIT Ha LI8,lU'l8HHOt1: HOBepXHOCT~i. EC.IDI 

C.HrHcJI :m.:eeTC.f.I, '1'0 ITO ero B8JUI'IIIHO UOJKHO Bbi'LICJlliTb CI.18ll~8HI.\8, rrpe,TI;B£t 

pl1T8JI:OHO onpe,neJDIB l{yBC'l1BHT8J.I:bHOCT:O 1I3I.i8piiT8.7IJI K B8p'l'I1IC8JILHOL-!Y nepe· 

M8E\OHmo KaTylliiO.I npu sar.r.mumrvr .r:iarm-ITjfOM rroJio. 

Hy::mo 3c:L.I8'l':clTb, 'I'l'O 113-38 H8C0:38plii8HCTBa H3PO'l1 0J3.T.l8HliH }ll{ B03-

r.10iitHO 0'1'IOIOH8rHIO I:IarHHTH01l OCTI OT PI30Iv:O'l'p:i:I'-IOCKOt1, 11'1'0 i\10i:~8'1' rrpiiBOC-

T:ii K OlliEOKF.Lj 2.-I3:>iepei-m:Vi. Tmc ua ClH-IX)OW830Tpone Jill8 rrpn nsuepm-mu 

L10,U,I~8.HHOil IT.JIOCKOC'l':! He )f.OilYCTHLI H8KIOli OOJI88 I MHH. noa·rorT;'f np~I 

ueooxo~uu.!0CTZ 'l'pcoyoTcJI .-~r.orro.rr:r.uTeJII)Hoe nsr .. ropeHne c HI, rronepHyToE 

Ha If:i0° BOI\pyr p£~,I.OI8Jll1HOit OCH, C II0t)JI8,II,YIOU(Hf:I ycpe,r;.ne;u:reM pesy.7IIJT:1l'O''' 
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B l\1ariEiTD.X C OOJibillm.m rpa,II,H8H'l'al',UI ( COTHII rc/ C .. :) B OcJ2IaCT:I ;,18,J,I:3EHO~f 

liJIOCI\OC'l'li li3;-.IepemrJI OKa3b!DaiOTC.fi llpOll.lE) JI C Jll{ C sgpGI\'l'~~BEOII TIJIOE\G.llbiO 

~rooo cLI
2 

JierRo .n;ocTnraeTc,q TotruocTh < O,I r1::.:. 

llpH li3M8p8HliJL'{ C TO'IHOCTffi,'illtVQ, =:;; rpa,IT;.LOHTOB r.rariHITnbfX IIOJieiJ: H 

OCOOGHIIO IIOKa3a'l'8J.LH Clla,IJ;a, Harrp:m~mp, B YCIWpHTe.J.UIX C i~8CTKO:tf ~01~-

/ CllpOBICOil 1ICITOJI:b3yiOT .II;Be BCTp8'illO BKJU>'IOHHLie 1Il(, IW':.20l)H8 TpeGyiO'l' 'l'qa

TGJI:bHO:fl IOCTHpOBIGI HX B. paOO'I8M 3830pE! I:IarHJI'l'a. TaR rrpn paCC'l'O.@Hili 

2 C!'.1 hi8:·I\,Ily OCHLill KaTymeK OllDIOI\a B 0, J% B l13:.=epeiDIH rpa,J;II8HT8 B:sJ3B

B3.8'l.'C.fl OliliiOI\Oli 0, 02 r.ILT B paCCTO.IDUili IdGI:VJY I-\8'l'Jl.liRtr.UI. B S'l'OI;I GJ:".fl!ae 

H800XO~E.TO YT01fiWITII8 llOJIOI~~emi.fl Marmi~'HOfi OCH O'l'HOC~:·reJI:SHO reOI.:e'l•p;r

'lGCKOfi, 1\al\ 1I UX B3a:m.moe yrJIOBOe OTI;JIOH8IUie/2G/. 3.n:ecr, TE.R;::e IIOJIO

rlillTGJI:OHLil-i ocJxDeiCT ,naeT IIpHM8H8HH8 OTHC•C:t1T8JII>H1IX :as;,repe:t-rtifi. 

4. @rrLieHei-lire III{ ,p;JI.fl rapMoHntiecF:QrO anam~sa rroJIE!f:l. 

Hmr6oJiee nurporwe rrpnne:nem1e llK :t-axo,TI..qT rrpii :us:.Iepeinw re.;Loim

'leCKHX rwsr~;m;neHTOB uarmiTHoro rroJm. IIcrroJII>syc:.ille ;Y...JJI 8'l'OH rr.c~Jii: 

HK no;:mo pas.ueJmTI> ua ,J;Ba Tuna. 

TiepBI:lit THIT - ~TIC, 1!YJ3CTI3HT8JI::OIII:le I~O BCe:.'I :I.iLI It 60JI:Sl:.:liECTBY rap-

MOHliK M 1103BOJIJDOI:J,HO cpa3y IIOJiyqaTL BE C:S CI18KTp rap:TOII:I'!8GIGIX I:08ci-'0xi

I.J;lieHTOB r·,rarHIITHoro rroJm. 8TOT Tl!IT HK dy,l\en H83HBaT~ rapr::omr-qeciGJJ 

aiiaJili38. TOp0!.1 IIOJI.fl. 

BTopoii THII - ~.rrc, '1YJ3C'l'BH'l'eJr:snue .TGIIIII> K o;ru:o:n sa.::c:nEo}t rapl.:onnKt:: • 

.r,mriniTliOrO IIOJIH • .IJ:JI.:I liOJiyti8HII.H rapL'IOIEitiGCIWrO COCT&BD. .. I3I'r...liTHOrO II0-1 
JI.H TpcdyeTC.H IJ;8."'11l1 Haoop TaiGIX EI{ .TI;Jlfl BCGX npe,TI;CT33JL'ITJ:.;u..;:x JHiTepcc 

rapMomn~. Tamre l!IT\ 6y,u;e:J na3LIBaTI> rap.TOHJI'lOCRIII'.:JI I\a'l'jw.L'~a ar. 

a) rapUOEii'I8CIC.Ii~I UH3JE~38.'l'Op IIOJ~} ( TJUI) • 

r.Afi IIpOJW'l'C-BJI.HCT cooo:r 1-Il(, Bpail\LDI~'lOC .. q BOhpyr :JpO;J;O.'I:OHO:I OCII 

MarHH'l'a (puc. 2) • IIo·rm\, cB.HsaHHL!ii c HrC, n3: .. wp.r'TIOUlof,[, Hanpl~ Ie:p, B o 

I 
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KOI.UIOH8H'ry i::arHTITHOrO llOJill, paBeH 

cR (9) ;uof. kn (ahC0511e- Bh 5il1 n e) ) (IO) 
9 h=f . 

r,n;e k n - K08(fx]lii..J;.H8HT -qyBCTBIIT8JibHOCTTI I~ h- tJU rapMOHIIIte, 38BliC.H

IIUii1 OT reoi,reTpnn I-\aTynrrur. 8)lC, HaBo,u;mviM B Taitoti KaTynme rrpn -qac·roTe 

npamer-m.r.r w , panHa 

c(t}=-d!P :!U"WJ'hK11 (ahSihnwt-r ~nCOShwi), (II) 
eft F. h=-t 

CnrHa,rrfii/ C 1IT{ I!IOIICHO HCCJI8,Il;OB8T:G amworOBhiM Be'rO,ILQf-;1 C ITOMOIUI:>IO BOJI-

HOBOro 8H8Jill38TOpa. MeH~JI 'I8CTOTY OT 0 ,IJ;O 11 W , f:lOT.~HO HaiiTU arvillJIH

•ry,nu f1. rap;.!OHliit ( 't!2.CTOTI:l rapMOH:tlK R])8THH lU ) • A C ITOMOI.lfbiO OCIJ;IIJIJIO.~ 

pac!Ja r.:ot:IIO :rrs;.:epHT:S II 0a3I:J rapr,mH:rrr/;~' 281. O,n;naRo Tmwii ;\IeTo,n; :rrsr-.:;e

pemri-1 HBJIHeTcH ,n:oBOJILHO rpy6u.t.I. Ac5co~IIOTH1Ie TO'IHOCTli li3LmpemrH ru-:mmr

'l'Y.IL rapr.IOHJIK""" H8C¥.0JibKUX %, TO'tlHOCTJ> :H3r.18p8HiiH CQ83H T8ICJ:~e H8BblCOita .. 

3:aa-.nrTeJILHO cioJiee TO'I!IbiU .HBJIHe·TcH MeTo.n; ,Il;}ICI-\peTnoro (/)JpLe anaJI.:J 

3a. B sTm.r ccy-rae :H3Hep.rreTcH </Jo nm1 E. Ha pa.,n;:rryce R B AI paBHO-

O'l'CT0.2:1.i.t:~X 'rO\ffiB.X C I.ITarOLl ;;r , a 3::tTe~.I 'tfiiCJI8HHO C ITOI:IO!l.\LlO 81.3!,·1 

Haxo;I,.H'l'CH rap~.:onu-qecrure Roa(:.<f>m+.renTu ¢() :rrmi E_ • Tar\, Harrpnnep, 

,I(Jill IIO'l'OEa ¢e; •;Jy_pbe 8JiaJIII3 ITpOBO,IUITCJI B BII,IJ;e 

::= 2. /lh CtiS he+ Bn s ih nl;) ' ¢. (12) 
(;) n 

a rap:.IOIIn'IOCRHO JW3((xpm:~I8H'l'bi HOM 011 U th HaXO,I.J.H'rCH 3C1T8f.,i :tl3 BLipa-

) (I3) 

flp:a l.18TO;J,O Wypne aua.rr~I3a B03I·JOil\1IO ,Il;B& CHOCOOa CHJI'l'll.R: CHrHnJia 

c IE. 

B HcpBOL1 cJiy<me :rrm HenpepuBHO BJ)aU(aeTc.R: c -racToToH W , nanpn-

ZteJiliC C H08 C'l'IJOO:UpyeTC.ff C J3HCOKOii Cl~OpOCTLKJ ~I npeoeipaSOBHDaCTC.H 13 
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.IT.JI.H wyp;.)o mm.rEisa. B 8'1'0;.1 CJJ::f'1ae TO"t:IIOCTL orrpc.r;e.meTcJi B oclioBHm.r 

IW'18C'rBOLI 1\lliT li ,r;OC1'III'8.0T 0 'I -:- 0 'Cli~~ 131. .TI:Jm IIOJrj"tJ:eH:Ifi n rapr·.:O-

lniK IIyia-IO EI:18'l'b ~ 2 n CTpod:apyei:IIJX TO"t!8I~ 38. 060pOT. 

,Rpyroil Cl10GOO OCHOB8.H Ha IIOCJIO,UOB8.T8JlbHOi.I ,Il;}ICRpGTHOM B:pa,meHllii 

l1K c rnaro;A LJ B n :HHTerpnponaHIDI CHI,HaJia c He e. B aTor.: CJiy'Iae ns:·.1e

p.ffeno:tr J38T.Lll'illiiOi:I HBJI.H8TC.H IIOTOK %( 0) • liHTerp::pye~.Ibl:/1 CITIIaJI rrpeo6-

:pasyeTCJT 3aT8l\I B I~ic}?pOBOil IW,l~ 1! TU!ti~~3 ITOIIOJII>3yOTCH ,TI,.lli ({Jypbe aHCI.JE!3ci 

Tamn,: o6pa3oLI nee omiCBBaer·~JLio rr:;lce IWHitpeTHUe c;~cTe:,IH r:sr.:epemif: 

rapMOlili'I8CKllX IW:)~Y.~:IIJ;II8HTOB IIOJIH C Ili)I/IOil{bJO rA...lJ I:IO/i\...';{0 00'18,IUIIillT:O B 

Tpn rpyrrrru. 

I. Cnc·re:.m c an:a.iloro:BUI.T raptron:·I'Iecru:tM ana.ru.1so:.r c no:.rom:o1o BOJI

HOBoro ClE8TLI32'l'Opa/
2 ' 28/. dTO Cl:ICT8l.'lll C orpm1~J:"ti8IiH8ll 'l'O'tTiiOCT:bl0 I'I3-

iviepen:nii 1I IIJIOXO TIO,If)LaJOll"(!IOCH 8.B'l'OI:l8.TlW8:U,::TII. 

2. 
II,I2/ 

8TTI CiiGTOi.~ IIp8,IJ,TIOJ18.I'atOT :HCITCIJ11>30B8:i-DI8 3:!3:;1 B pet;:;Ii.:e 

,IJ;M .~J?ypne anamrsa. 

3. C:r-rcTeL1l.J c nenpepbiBHHLI npamenreM 1li{ II 6uc'i'p::.rr~: cTpo6;rpoBaHHeL~ 

cHrHo.Jw/31. TmGre c~rC'l'e!.'TI:i!, paooTaiOJ.U!IE B pe;;c:i'J·.-:e o:n-.:TiaiiP. c 8B~.I, rroJI

HOCTbiO 8D'i'OMO.T1I3:IpOB8H1I, EI:'IelOT OOJILJII,YIO CICOpOCTL TI3:.Iepem::r, BUCOKyrJ 

•roqHQC'i'L. 11 COOTBOTCTB8HHO OOJI8G B11COI<YJO CTOlH.::OCTb. TaK corJI2.CHO 

OlXOHI\e/
3/ T8KM CliCT8t1a B 3· pa3H )l;Opo;;~e, <rerJ C1ICTO:.:a C ;:ICKIJ8Tffi{~.I 

BP8ll\8 HE OL!. 

CI1C'l'8I-.·i1i, OCIIOD8HH118 Ha ):UICI\PG'I'I-IO .fi <l?yp:oe an:a.-;ri.I38, II03BO.T.JilO'l' C 

)WCT8T0'Ili0 B1ICOI~OE 

:mm C , 
,ll;JIR C 

li3 I\OTOPIIX 

TO"C(HOCTiliO Hai~lT;I ra PiiiOH1PI8C.K:I8 I(OG([(T:;rn;;IeHT::i /1\ .c. .. -.;.. \.f/v 

:JaTer.! no ~~OPLTYJiaLT ~ I3) .IJ:JIR ¢e ;2:JL: aulJior;p:mw.: 

o6xo.n:~ruo 3HaT:o rws~l~):rrr;neH'i'H qyncTmi'l'G.Ii:,HOCTII kn 

Itp8THOi] l~C..l'l','{J.JiiCI, 

' . 
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Ha p:nc. 3 IIOit3.38lii1 IWOCimC O,I!JiOB:ITIWBHO IW.TyiliRH, H3L'18pill0Ill,U8 

pa,IUia.TLbliJIO (A) H 8.31I!.ty'l'Wli.JHYIO (B) IWI·,mOIIGII'I'LI. Marm~·rHoro 

Jl;m Hnx KoaCfxiJ;u_~:reHTH Kn coo·rBGTCTBeHHO paBm/
12/ 

2e n . ( 6J2 - Bt) J,? /7"' ., J1) 

IIOTOIW. 
i 
I 
I Kllh = Z: . 5u·r n 2 ' K BJ-J ==c... l ~ - r-.., ' 

t 
(I4) . ! 

r;n:e ,IJ)liina Ita T:J'1Ullii. 

5th 0 e2;_e,) B f(Ah H8 II03BOAHOT ITO~RT:O XOpO~~ 

tzyBCTKIT8JI:OHOCTI) ,l~AH DCCX rap~·.mi-mit. c'rOT liJI8H MOiitHO C,TI;eJiaT:O """ I ,Ii;AA 

,I(ai-HIOrO f1 , HO OH L'IOi:te'l' OI\a3aT:OC.fi ~- I .IJ;JIJI )J;pyrliX n xi T01!1-IOCT:O 

ll3I.18pe:rm.rr 8THX rapi.tOHEI{ 6y;.::eT H.i13IWif. 06blliiiO ~- 6?- Bhl chrpaio'r Ta-

f 
! 

KlliJ, 1ITOUI:I IIOJI;Ili:IT:O H8.H60JI:Sl!rj10 'IYBC 'i'E IIT8JI:SHOC TI> R Ha.IIB11Clll8h ll3 H3- , 

I 
1.1ep.ne;.::Ix raprv1or-nm, Tep.rrsr rrpu aTOLl B ':YBCTBnTeJI:bHOCTII It 6oJiee HIISIG.II1I , 

! 

rap:.:mLli(m;. YBoJ.cr-qemm 'LlCJia mi'l'ROB ,r,JI.ri rroBDiilleHn.rr -cryBCTBHTeJI:oHocTH 

KaT;}t"SE:.~ YCw7lO;.c.H.H8T OII8IJ8.J+IIO Hai110'l'ICI li TO'IH08 BLI1:JJICJI8l:ll18 Kn . 
IIo:JTor.-Ty IW'l'J'wRa rr=ma B rrpe;I.ilO'I1rL'i'eJI:OHeti rrpu II3Liepcmi:;r rapr-.:on::E , 

! 

ITOJIH ii OO.Jiee l1pOC'I'YIO IWEOTpyrm;::ro. 

Eii{8 O.I~IH Tlii1 I<aT~ri!JlCI TIOK838H !W pnc. 4/2/. B Hei-1 ITJ:10BO,IU-1J~llii 
o.IUIOro EarrpaBJIGHii.fi paono.iiO~i~eHH na amtMyTe B oT R, ,u;o Rz c 

Jllili8ilHOH ITJIOTHOCT:OIO v{, a 11pOBO,IJ;HIIKII o6paTIIOro HarrpaBwll8l-llffi nopOBI-IY 

Ha a3x::.IyTax B+ol 1r IJ -c/. • JJ..rm ~~mwil KaTyrnrur 

Kh = ;;;_; /(R2hf~ R/'-.. 1- (R; h+!_R:nt~ Zce-s;,ot). (I5) 

Bos:.ro;:~J n ,TI;pyr:w T:nrru m.1•ryriierc .. TaR, :rrarrpmi!ep, c:rrcTeLTa ns ,n;Byx Ka'l'Y

Illei\ 'fj:ITa A (p::;:c.3) CHI·fi.Ie-TpiPIHHX OTIIOCHT8.ilhHO OCH MarrmTa II COG,If.I1H8H-

HUX H2BO'l'}JG'JY ).~pyi' ,rr.p;;rry 'i.fBCTB:r'l'8.7IbH8 JD.IlliD K H01I8TI·IbE.T ra.pr-.10HH!\::U.'l, 

a· 3Hll.1IOI'l!'IE8.H C~IOT8i/f8 ICWL'Ylli8lt TEIId B - TOJibJCO It 1!8TIILII,I. 
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JC C03.n;anae:.1hllt1 l!L.C H.P8.IC1.:1B.T~.HIO'l'CH C JIO)J.Y10I.J.J,:Ie 'l'peooBa:HIIH: 

I) Bucolw..n: 1IyBc'rBET8JILEOCTb, occdeHHO I\ BhJC1.LIJ4Jc1 rap;.Ion:;,nwJ..r. 

2) Bosum:\HOCT:b HccJie.n;oBam-r.H nom: rwr\ MOirmo OJDI:Ke I\ noJL.rocar:r. 

3) ITpocTOTa KOHCTPY1\Wili, H8j\1QTKL, porym:rpomm. 

4) l-.fn3I\a,q 'IYBCTB:ITOJI:OHOC'l':O K I'80I\:8Tp1l118CIDii',I rrorpeiiiHOCT.ff!'.I. 

5) BOS!'..IOi:lliOC T:O K0i'.lil8HCaJJ;:.iH OCHOBHOfi rapi.TOliTIIUI IIO.ii.fl. 

ilorpelllHOCTH B rem.:eTpliil Ka.TYW8I\ BJliiffiOT Ha TO'IHOCTL Bbi'-IliCJICif.h.H 

K03q.X:])1IUII8HTOB Kn , IWTOpbie B CBOIO oqepe.n;h, Kai\ Bli.IT,HO 113 ( 13), onpc

,II;8JI.HIOT TO'IHOCT1 HaXO;iVJ;8HIIJI rapMOHH1I8eiDIX R03~lx.itiUHOIITOB l10.JlH. BJTII.H

HH8 pasmi'IHHX rem.1eTp1P:recr<Tix norpeiliHOCTetr Ha TO'IliOC'I'b K11 saBECJIT 

OT KOHRp8THOI'O mr,n;a KaTJ-'liiiU!. Hanpl~f/I8), ,IJ;JLH 1\aTyoi-t::I THrra B (pnc.3) 

ocHOBHoe BJIHJIHTie Ha TOtiHOCTL Kn or\a:n:rBaeT norpeEmocT:o B "t-t '-' 'z 2.. 

Tmt npn Ll 'l. = o, 5 uM n !2 = o, I ;vr. -~~1-1 paBHo .-v r~; .IcJm n = 2; 

~ I, 5% ;IJ;JUI /'?.. = 3 u A- 21; .TI;JUI /2 ·= 4/I2/. 

,l.L.Jm IIOBbllli8Hli.H 'l.'O'IF.OCTJ: li3i.Iap8Hli )I BHCiilliX raprJOHHK IWJI2'l'8J1LHO 

IIO,ll;LffimiTL ocao:sHy:K> rapr.:oHnKy i.rarHHTIDro noJm. Cnr.aaJr c HIC no.n;HBJIOH-

HOit OCHOBHOLi rapr.'lOHHI\Oli 3H2..'t.fiiT8JI1HO o.i:8Hblli0, OH IJOt::eT ,TI;OIIOJ1Hi1'reJII)IIO 

ycnJieH, He Bli3HBM npodnetiH c JIJureliHOCTLIO :HHTerpaTopa. ~{or.meHcaiJ;:irH 

OCHOBIIO}I rapi.:OP.JIIDI II03BOJIJI8T YJIY'IITIIT1 BOCIIpmi3BO,IJ;.E.10C'l'1 H3I.l8pemrH 

B IO + IOO pas/I2/ • .UJIJ:r I<aTy-aKIT B plw. 3 .~or:meHCE!.n;rJI ,n;oc'.i'Hrae'l'CJI c 

" I II' >y " " 
IIOMOq1IO BTOpou I\aTYJlliGI C pa.zurycm . .:.k! '''3 ;1 l..4 , pacn0.1.IQ}it8HIIOH B TOJI 

1!\e TIJiocrwcTH (puc. 5). Yc.ilomre IWi;IIIOECaJ..UJJI tl-cu"' rapr.mmnm cJre,nyro~.qee 
J1 I 

- ~2 ~ V-Nz (c/1
- z;)-+ "l~~ , r.rw )~ n IV., 'IHCJIO mrTRoB. :a I-:aTyu:K 

A~ 7 A 

Ha p:;r.c.4 KOI,ill8:iCaUlHI ,ll;OCTHraeTC.IT COCTBOTCTBy-IOllJ;lif.1 B1IoOpOI-;[ yT'Jia cJ. • 
IfHliW pacc:.roTp8Hil nGIW':::.'OpHe ROHI:pe•rnLie H3I.!8p1I'l'CJILHH8 CHCT8f'.'I!JI, 

liCl10Jli:>3Y8ULIG A.i'UI rapi.IOifH'I8CKOrO 8II8J}I3a ITOJIJI B Liai'HHTaX. 

,I.(Be H3I'.':ep:..Fl'8JILiii18 Cli:CTGI.:1I IIa OCHODO IIpOM1TUUIOHIIHX IIpHCiOpOB pac

Ci':IO'l'pca!:.I B/
3/. 
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B mc:u,onoir ;.IC'l'O,:_i,r:l~e rrp:; I:.ioi-uvrcJI U. B. HP240IC ,ILJIR: JIHTerpnponwr;rn 

CHriiaJia C /il{. ,Itamme 38lliiClo1:3L1J".t:ICh Ha L{II(tJpOIT8118TaiOli\8M YCTpOiiCTBG. 

Bper.In o,n;Ho:L'o marc..1 I, 5°.,_ ~c, a nccL ,o;ITanasoH 360° rrpoxo,IJ,;IJICJI sa 7 

I!iliii. 3.TI;GCb Ba:;mm.: LOi.:eHTOS.I HB.1JTIJ'l'CJI IepeXO,Y.I;H1!8 IIpOJJ;eCChl B lla't13.1!8 H 

Iwm~e .TI;Bm~:eu:m:. TaK I{axEaii:p.rE:ei~IIe r-ra :taTyriiRe ec'!'L rrpousno.rr.nM BO npe 

/v1enn, TO ciwpoc·ru:ble n ycKop::·roJI:&HHe xapart•repncTHini rrpm.m BJL."'!IDOT Ha 

BhlXO.J:J;IIOit mrrHaJI H rm pa6oTy UB. Peiw >IeH.n;yeTCJI :rrcrroJIL30Ba TL .n;er.m~rr

poBaHHhlH UiarOBLlH LIOTOp ,Il;JIJI YJIY'lill8Iill.H 06lil;k'IX xapai\'l'8pliCTlHt H3I;IepeHrrrr. 

MeTO,TI; IT03BO.JUI8T OOO]?IICb rrp:I nepe,ILa'tit:i CHrHaJia C lll{ Ha llHTerpaTOp 

683 Il\8T01.IHhiX ROHTaE'rOB. 

EOJI88 COB8piil8EIIU.H CIICTer.:a rapMOHII'tiGCROrO aHaJlli3aTOpa rrpoeRTH

pye'l'CJI/3/ Wl OCHOB8 ~.:CTO,Il;a llGTIIJ8pl:lBHOro Bp8Il\8HliH I\8'ryr.JKH CO CTpOdll

poBmmer.I 11 liCIIOJib30BClHJI8I\: 33i'.'I (pHC. 6). l'IK Bp8Il\210'1'CJI rECT8p831ICHO

c;mxpOIIHbli.T LOTopm.I ( :L/SI-IP) CO CIWpOCTLIO I9 ooop./c, ROHTpomrpyer-:ofl 

rmaprJ,er,I c 'l'O'Y:IIOC'l'LxJ ± O,OI~~. CnrHaJiu c J;li{ ,IJ;OcTa'l'O'Y:HO 6oJlbiillie n dy

lJYT CHHL1aTC.H -crepe3 C:i-ICTGi.IJr L~8TOK. EI:JCOl\OCKOpOCTHOti A1]I C T01L.'-IOCT:&1J 

+ 0 Did 0 Q'Y.' (..,.. 1 . ) J ~ v v - , /a -;. , .:.-,a lLJ: o:IT CTpoCJnpyoT :a npooupasyeT B :n;:;rc_ppoByro ~9opr::y 

CHrHaJill C H8IIpep1IBHOE CIWpOCT:DIO 4064 CTlJOOOB B CGK.fH.JJY JIJm: 253 H2. 

o6opoT. Cnnx-pomr3aiT;dfi cTpooon To .. mo onpe,n;eJIJieTCJI ~)()TOaJieitTpH'tiGCICil'J 

,1J;8l\O,IJ;epor,1, IWTOpLii1: TO'tTIIO CBJI3HD38T :tpehiJI CTpoda H IIOJIO;xemre lli{. 

EJiaro.uapsr aTOl'-IY no.iiy-craer.rue C'l,IJOOI:Ipor.aEIILie 3Ha'li8HliiJI ~PMH c:rrHaJia 

r.mry•r 011TL HlJ.fL10 IICIIOJI:D30B2HH B pac1.:8T8 IIO ,IUICICpOTHO.MY (J)yp:oe - rrpe

o6pa30B2H11IO. J3e3 CirH::}JOHil3&D;I;:d OT .UEIW;u;c;pa OLIJIO dLI IIGOOX0,10Il.IO rrpo

BO.IJ::Wl'b IIOJIIIHi;- 2.H8JL18 Cri8I{Tp8., 'l'pe6yrODi,HJ,i 3Ha"Cfii'l'OJI0IIO 00,11I>lli0 pac'l£GTOH 

II ClllDKCJ.IOD.(.Hii TO'tlHOCTb pc3yJI:bT3.'J.'OB. b(IJI83 'l'OrO, CliHXpOHII3DI~1;.H fi03BO-

JIJI8'l', IIOB'l'OP,HJI UiiR;Il::I, IT})OBOJJ;:T:O liJr<lJJ>OBOC ycpe,n;HeiiliO .I(Jiii IIOB11Iil8HUfi 

O'l'HOIIIeHn.FI cr(rmJ.JID. It w"J~.:y, 'I'l'O r.:o;·~.eT OKU33'l'I>C.FI rro.7W3HHr.~. O;:m.LCD.C'l'C.H, 
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"tiTO MOil:HO IIO.rrytlii'l':O OOJ.IJY10 TO'tiHOCT:O ± (), 02%. B 8TOii ;::e c:::ICT8,.IC 81Ji,I 

IWHTpo.mrpyoT TOR j\To.rmiTa c To-cmocT:oio ± 0, OI% Iiocpe.::.cTB':)t1 maroBoro 

MOTOpa. ,I(JI.H y;n;o6ci.rB8 paOOTLI 8B!v1 008CLGt.TIIBa8TC.H PF.JJ;OI.l nepe0ep~IrHllX 

ycTpOfiCTB - BBO,Ii;OfJ rrporpm:ILT, ;n;IICIIJ18Gl.l, TeJieTailiTOioi, l'IJC1\QOHOC'IPOliT8:i8L: 

:rr .np. Car,.ra 3BNI H800JlbillaJI, oon;ero Ha3Ha-cremrsr c I6 0"'--.~ ""T 0 .- ........ .. -
.~: ... T. .)a3L .. e _t;O •• t 

aHa.71lis .D;JIJI I4 rapMorniR no'l'pe6yeT '""'I cere. :n och.)er,i rH..tL;siTTI,...., 8 K. B 

s•.roi.f OTHOCUT8JlbHO CJIOiKHOH C:HCT8M8 ,IJ;JJ.H y)~06CTBa IWHTpOTLq ee :I:Cl10JLb-

3YGTCJI OCIJ.}IJIJIOrpacp, ITO KOTOpm.ry HaO.mo,n;aeTCJI C:!:rHaJI C l[{, II E3I.~GlJ.H

IOUUlli crwpoc 'l':O npau~eHiiJI tiacToTotrep. 

B paooTe/
121 rrpnBe,neHa :ti3I!reprrTeJlnHrur CHCri'GL'Ia c liJ{ -T:tnra B 

3) C ROL1II8JIC}IpOBa:mroi;j: OCHOBHOfi rapLIOH.IIIWll. 

Hsr:IepnTeJILIIM rnaronasr cncTer·;Ia c Tarwti Hl{ aBTOI.18'.2I~3:npoBc.He. c 

rrouroill,biO 8Bi1I IIP2IIi1, IG OIIT. B Ka'IGCTIIe IIHTerp&Topa np~:.:.le:re~I 40 c 

,Il;BO:ilH1L.1 IIHTerpHp0138HH8L1. .If;pe:ficll IWr.ill8HCJipyeTC.H 38 C'IGT 3p8.S8E;r_q J3 

llp.fiL'IOI.1 :ki o6paTHOM Harrpal3JI8HI'ili C IIOCJIE:.IJYIOil~ar.I ycp8.D;H8lG.£:.I pe3y.JI:Sri'C.TOB • 

. KaTyniilli Iffi.MOTaHH LIIIOl'O/lJIJl:OH1lLl IIpOBCl,TI;Ol.l 1I yrq;eiVI8HL1 Ea C'I'8EJIO-

SIIOIWl'I,UHOii pai.IG. YrJIOB01l IIOBOpOT OCYL\8CTBJIJI8'l'CJI EI8.::'0BLL!i ~.:OTOpO:':I ITO 
' 

3° n Niexaimu.:ecmr pernc•rpnpyeTCH B rrpE:.n;eJiax 0, I ;.rpa.J;. To-rrwcT:o Kpy:.--o-' 

Boro .n;Bm:wmm B rrpe;u;e.11ax 0, OI r.:r.r: .. r. Nie1:aHn"Ciecrm.rr n r.Iar~mTHaH oc:;: coJ3-

MeJJ{aiOTCJI IIO TI3~·.:epemr.m.1 B IIyJI:OCJ.ipy-'".tOll\Gf.t IIOJI8. 0'l'HOCET8.1:S~r.o.:e IIOJI8BHe 

OiliH6RI1 B K08qX:li'IIJ;c!8HTaX li3-3a norpeiliiiCICTII B BHCOTe l\.a'i'J'.I18K ( 0, I i.Jvi) 

M8H88, 'Y.8M 3• I0-4 
BITJIOTL ,no /1.. = 20, a II3-3H p~aJ.Ib:LIOii H80Iipe,n:e-

j 
JieHHOCTJI (-O' 05 Mivi) •"- ro-2 ..;. ro-3 • Boc:npmi3BO,n:m.IOCTL no r:o.mo }.(OC'2HI'a~ 
Jia 5·ro-5. 

IIoxm:can HK c Iwi~mencaiJ.Iwi/II/ J:te:noJI:o3oBmrac:o ,:n;Jur :;r3:.repemr.rr rap-; 
' 

l>IOHliJ~ lill[l)~pyrroJI:GHLIX Marmi'l'OB wm tJ /v] L II c ( pnc. 7) • C~:rua:-:H c 1\8- ( 

I 
i 
' 

! 
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?yilleR c.;·.;elli:lBaiOTCJ:I. D orrpe.r:;eJI8HHOL1 COO'~HOlli8IIlni, 't!TOc3LI OIITIIh'TII3H}JODCl.'l':& 

'l!yBCTD::U:'l'GJI::SHOCT:& 1{ rapMOlUII\Cll,I C lz ;· 2. Ocodo OTI·:re-qaoTcJI, 'li'rooH 
' 
'! oc:o npat:en:r.FI HI{ u nx BliTI<H Tor.n-ro JI8i:taJni B o.r:;noit nJiocrwcTn. lllar npa- 1 

~eHIDI ·"" 9°, TO't!HOCT:& yrJioBoti: ycTm-romm Jiyt-niie 0, 02°. PerncTpar.I;IIJ:I. Ha I 
I 

...... I i.m:a:. -qjrc,JIO BHTKOB B HI{ ,n;o roo. TCl'tli-IOCT:& onpe,Il;OJIGJI:I.H IIOJ!Oii~Omi.H 

BHTKOB I'V COTblX I\!:11. .IfJ)c:n<J} llH'rerpaTopa yt-niTI:IBCl8TC.FI ITO I 1I IIOCJIO,Il;HGLty 

Ii3L'lep8HH.FII.I ( 0° li 360°). TO't{HOCT:H :t-r8J.iE:p8illlJI II BOCIIpO~I8B0,1JJIIVIOC'£1> 

""'(0,02 + 0,003)% ,Il;JI.FI n ,Il;O 14. llo,n;oC•I-IHe pesy.n::&TaT1l np:IBOMTC.H B 

pa6oTe/
7 I, no,:u;Tnep;i~a.fi BbiCOI<Y'.tO 8@)81\'HIBHOC'r:s Ror.meHcan;m1 n B08Mo~:c

IIOCT:O IIOBIEJ.CIHI.H TO't!HOCTll B 100 pas. ( '£I;Ie't{88TCJI Bai:CIIOCT:O Clillf.WHII.FI 

OllliiOOK ;L:{ 110 pa,u,nycy li yr.18H1ill8Hll8LI p2 CCTOilllill1 Melr.IJY oc5omar OOi,::OTH:a

;.m no pa;IJ;:ycy. Hsr.repnTeJI:&Ha.FI 'l'pyoa c Hi{ ycTaiKiBJllfBaJrac:s BnJ'l'PJ1 

I.larmi'rOB C TO'tffiOCT:OI0..-5 r.·IKl\I. 

HerrJiocrcan HI\ c KOL:trreHcaw-retr 2-oii rapr,Ioi-mrw npnBe,n;cHa B/2~ 
(puc. 4). i'[;_{ HerrpepblBHO Bp8.ll\Ci8TCJI, a ee BbiXO.IJ:HOl-i CIIT'Ha.!l ~I3:,;ep.HJICJI 

rrpoiil'oiiiiJiei-IHh!l\1 rapriiOIGI't!ecmrr.1 anamrsa'l'OPJ~I. UeHTpnpoBm·nm HIC, KD.l{ n B 

,TI;pyrliX CJiyti8.51X, rrpOBO,IUITC.H I.I8X8.HI:I't{CCK:Ii~m yc TpO}iCTBai.'GI 
1 

CBO;U.FI c;~rHaJI, 

COOTB8TC'£Bjl.Oill,H~l n = I, K I'iuiH}'H-:zyrvry. 

6) I't:m; roi-m"'Crecrcre E8TYJliiili. 

Karc rroKasaHo n /I3 ' 14~ HI{, BJITiai KoTopux pacrroJio;:~eHH no saEoHy 
... 

. t 

l 
1 

N(e} "-' eos h t9 , ooJia,IJ;aiO'l' -qy:scTm.ITe.iJ.:&Hoc·r·:1Io 'l'OJihiW rc 11-ov rap;iiOHH-

.Ke ;.~arHHTHOI'O ITOJI.fi. l{a;:qaJI rapi,IOHIII~G : U.I88T ,l~Be COCT<J.B.1I.Hl0lll,LIX "Cl.i:!-IJC-

I'Y~"" -- "L"oc'·rrycHryFo" I'1"'X •ro•:·l--~0 ~rs··~eiYIT- rru'!"·''-T ·~<:>myrnK'='"'~· noB..,Gpy-nrTp·.·-.-• l\1 l.L l\. H • e · :V '" l .I •.! .!:'-' . .> ,.u,.uv l,W .._ li.L. .1. CU.'l.d' l • .,j ~a.L·l 

Ha yroJI O,IT,IIet O'l'I!OC1IT8Jl:SHO ,ILp;y-.rofl:, liJIII :tte II8CI-COJlblGUii1I 113-

uepenH.m.iH o,;uroi1 KaTyUIIW1i rrprr pasHLIX oe yT,JIOBLlX noJim:teHWD~. Ha p:t!c. 8 

ITOIW.3aHa rp2.,Jj,}ICIITH8JI RaTyiili\2/.I4~ :,I8:'.:8}).fiiOII.\GJI IW2,llJ)YilOJILH;:t10 COC'£ClBJI.H-

lDllviO I·.1arHETHOrO HOJUI. 
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BcJie;r,cTrue · .n;rcKp8'l':~ocT1I E3LTOTKII :u ;no@eii.TOB nsro'ronJiemr.rr r·~m:marr 

Ka'l'Y1JII:a oc5JID,I~ae'I' "napc..s;~THoi1" cryncTBHTeJI:snocTI>IO H Ii. .npyrnu rap~.mrm-

KW.l noJUI. IIociWJII>I<Y 8Ta c.rJBC'rBETeJr:orrocT:G LHIOro r:IeHLllle trJBCTBliTeJIT>

HocT:r R COOC'i'BOHHOii rap: 10IniRe I<aTJ"liiKH, TO poaJihlillH BICJia,JJ; B C11I'HC1JI 

,nao'r Jr.IIII:b OCHOBHM rap:.iOIE~Ka h~8I'HilTIIOI'O IIQJLq, aMIIIDITy,:n;a KOTOpoti 

~~rnoro ooJI:nllle oc'l'aJI:o:-ibiX. 1l'i'06LI :ucic.mo'li:TL ee BJin.rrmre, nponsBo;r.urTc.rr 

H8CKOJI.biCO li3:.rcpermil rr:p:I pa3IIHX IIOJIOi:CE:HII.fiX Ii.aTymiDI, "t!TO II03BOJI.H8T 

y-qecT:n napas:nTHHH c;rrE.ELTI!JS/ 

TamKe Ii.aK II B riul rrorpeli!HOCTH B reOMOTpHU K8T;')'1II8Ii. B.JllimOT Ha 

TO"t.IHOCT:b Haxm:QJ;8Ir.IIJI ra:p:ii0Illi'18CICIX I\.0:: @HI.VIeHTOB, IIpE"t.Iei,1 HCUI60JI:Glill1li 

BI\JIO.,I.( DHOC!I'l' norpeiilHOCT:b B pa,IUiaJinHm: IT.OJIOiXGIHI~1: BHTKOB. TaR aOCO-

"' 
JnDTHt.UI rrorpewHOC'rL 11-&u rapr.:~on:m.r.:rr, c:sasanHa.rr c H8TO~OCTLID pa].VIaT!~ 

Horo IIOJIO)rteH:I.rr B:ii'l'ICOB paBHa t50/Ci"" .-=:: n d ~R • 

B OTJlli"tLIH OT Bp8lr_;2:0Ui;IXC.ff K3T;(ill8Il, KOTOpb!e IIpe,IUin3Ha'!eHI:J ,ll;JI.P.: 

H3I.10p8lEI.H CTaU:lOHapHI:IX IIOJiefr H Tp80yiCT CJIO;:myiD li3L18piiT8JibHyiD anna:p[~ 

•cypy, rapi';10I£P-I8Cia:I8 Ra'ryrnm I·.'iOI'YT padOTaTL H B CTai-CIOHapHO!'.'I H B TP.~-
- .... i.. 

IIYJI:SCHOi;I IIO.Jlf-IX Ii: Tpec5yZ)'j' OOJI88 IIpOCT1Ie CliiiiapaTypy :VI rrpou;e.rrypy rrpu 

periiCTpawm Bh!XO,ll;HHX C.:i:rEaJIOB. 

B paOOTG r .Mopranc./
5/ npe,n;JIOi:\eH yrrpOH\CHHbl.ll Bap:uaHT rapr:roii:a'!e

CKHX K8TYJli8I\, IWTOp1Ie l:HOr,r;;a H83!:1B3IOT "KaTyrriKar.m Mopra.Ha". 

}\a Tyrriitii iJopraHa .HBJIH..HJTC.H mm:ooJie 8 8JI8I-;l8HTapHI:LI IIpTIOJilitiWH:IeM I~ 

}II{ C IWCIIHYCIIOf: Hfl:.IOTIWii. Ea priC. 9 IIJKa3aH Bli,TI; HaLTOTICI lf.K, KOTOPS~q 

1.IYBCTJ31I'l'8JII>HCJ. '~O.i.LI>KO li. 6-llOJibHOii COCT::lBJIIDGmei,i ITOJI.ff (f'Z = 3). 1IO.TI;OO

Hb!8 It8'l'yiiiRII, 1.I:Y13C'fBliT8.'fbi:'"clC K 2/1.-llOJibHI:l:'.I ral)Jv:OIUII\etL'l HM8DT 2 /'( npo-

BO,IJ;HHI\OB, p8BHOi.IepHO pac=rpe.ICCJI8HITIJX II) IJ;i1J"liiH)J,p3~118CIWif riOBepXHOC'l'H. 

Xopoma c;n;eJianm1H F.aTJ1L~a He- TJECTJ3UTe JibHa I~ 6o;ree IGI3Km.1 rapr.romiKE.;.: 

HM8C'i' 110H1DJ\OHIIY10 'IYBCT31I':'8.1:GHOC'l':G I\ H :rqeTHLU.,l l'.ifYJlb'l'HliOJI.Hl.l COOC'i'BOHHO 
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rapr;:orrr:t:ra n He ;=.: .. reeT 'IYDCTDJITeJLoHocTu ::\ 'IG'rHHti r.:yJibTJIITOJLffi.I. BHXO,I(Hoe 

·~anp·~.,,. =-lr'fr:> il .: .l' .. tih\. V .... LL V 

(K = I, 3, 

K<:lTyJJnm ,IJ;Jlii rn rap~.IOIUII\.H oo:rcJIOBJie:;nwe K-o~-i 

5 ••• ), paBiro fK = 2Ltr.Cn /i<~ , r~e L II 'Z , 

r.ry Jib THIIOJILIO 

COOTBGTC'l'B8H-

HO - .rr..ruma 
J 

, 
H pa;rr.=ryc KaTYJilKTI' h= K m ' a ch 
"l 

Bp8l.=8LGI i1-i:JU - rap;JOIDIIDI IIOJI.ff Ha pa,JVIYGG 'l: 

- CIWpOCTb TI3I:18HGIHI.IT BO 

~ - fl. 'l:- 11-1 , T. e. vh- 1'1 n ., 

r,ne Jlh - K08~~xj:Tl1;1I8HTb! Gyp:oe - pa3JIOli\8HJI.ff CliH~a3HOll KOf,ITIOHeHTbl BeK-

TOpa IIOT8HIJ;UaJia. 

06WJHO Ha o.rum IJ,HJIJIH,IlJ)H't!eCKVI:fi KapJcac HaMaThiBCUO'l'C.ff HI{ ,IT.JI.ff ncex • 

nHTepeCYJOIOIX rapr,10HHK, np:rr't!eNi no ,n;Be ill C Ha n:ailQJYIO rap~.ror-:1-II\Y JJ.M 

008:i.IX KOLIIIOHOET. 0rpaiTII't18HII8 B03HilK38T 113-33 Tpy,Il;HOCT8}I IIpOCTpaHCT

B8HEOrO pacrrpc,TI;eJI8HIT.IT i3IITIWB OOJiee BHCOIGIX ,MyJI:S'l'EITOJiblll.:IX I\aTyilleK. 

Ec.wr z~eJia T8JlbiiO :us:,:epliTb rapHOHliK:r' I\OTOpa.a COCTaBJI.H8T,...,. ro-4 

0'1' OCHOBIIOii, Tpe6yeTCJI yrJIOB8H TO'tiiiOCTh Hai.I01riGI """'I0-4
pa.TI;, H.illl, 

H8i1pT.:ep, .IT,JI.ff IWTyruF,.H C )Ufai,fe'l'lJOLI 4, 5 en 60I\OD08 Ct.18I.:~8HH8""'2, 2•10-4 

Cii. 8·r:::r pesyJibTaTH Tpy.rr.Ho .rr.ocTnrny'l'b II}m Kou:rmTHO}i t c , TeM na-qe, 

ec.m~ ny;~~no :am:op.HT:o rrpli reJllieBhiX Ter.rrrepaTy-pax. BosrJIOrZHO BBO,IOI'l'b 

RO~.meHcan;~::iO ,TI)IIIOJI:SIIBX IIJTII KBa,n;pyiTOJibHl:lJ: COCT8DJLfUJllJIX ~:I3-3a ICOHC'rpyR

'l'liBHHX OUW:OOK, BR.IllO"t:IaJI IIOCJI8)J;OB8TGJI:bHO C COOTBGTCTBY10L.!,IH.!::I IT[{ .Il:OI!OJI

HIIT8JLSHLI e 06I·.IOTIGI. 

IIpliHIJ;iiffiW.JI1IIllii He,rr,ocTa'I'OK KaTyrneF. I.IopraHa - IIX I-msrwe BL!XO,II;Hoo 

Hai1p5lii\8Illi8, KOr,TI;a OIDI M8,Il;JICHHO BlJai.UaiO'EC:.ff liJlli HCIIOJib3YJOTC.ff CO CJiaOO 

nsuens=rrou(lir.!C.ff rroJie:·ii:. CnrnaJI I·.mntHo yBGJili'GITb sa c't!eT 'D:ifC.'I!a BJ.:ITIWB, uo 

TOr,n;a JA'j,IUIIae~J.'CH KOHCTpyiO.J;iiOHHa.JI 'l'O't!HOC:Tb. J_(pyraa B03r.IO;:\HOCTb yBe

.1TII't!CHH.ff qncJia miTROB - 8'1'0 rrepeiiTli K OC·i,10Tite C COS -ITJIOTHOCTLID, 't!'rO 

,n:aC'l' .~r.orro.rnr:trTeJLGIIO rrpe:nr::yqeC'l'BO B yr,reHHIIeHim 'tf'JBCTDII'l'8JibHOCT1I R 

ooJiee :BLICOKELI IIYJLE>Timo.r.w:r:-..r. Ho B03HITROG'I TPY.l~IIOCT::O c HaJior~erHiei\·1 
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1iGCJ.COJLolGIX l'l:{ II8. o;:~:iii IJ,IIJHUI.l\P ~ XOT.H: I.03fii0/J.\HO :HCITOJib30Bailli8 H8CIWJib-

l{HX 1WHI.J;8HTlfi'-I8CIGIX I_"CiiJHIH,I(pli'lOCIUIX KapiWCOB. 

B) Hs:ICp8lni5-I J:'D.Dr.;orEH~ CDcpxrrpOBOiflll1!¢1X ,1¥IIIOJI8ii @-IJJI. 

' IIpn co3,:r~c~R2H )~~=no.<rbnoro cn;-np. Mari-mTa ,l(J.IJI ".lla6Jiepa" B c.l>HA.J1e 

rap;,;QHll'I8CI-:::ili 8JI8JL:3 IlO.Jill HlJODO,IUiJIC.H: .i:apLIOHH'IGCIDiLili ¥ll{ pa3JliPHIOti 

1-:0HCTPYKUlli/I 9- 22/. IlclHOOJiee nonyJLFipll )Il.lH ~6Ka3aJTIICb }II{ THITa L1oprana. 

Ikno:rnsonaJincb I\a'ryLtm'L 2-x pcl3LiepoB - ;orar .. IeTp 4 cw, .rr.mrHa I w u 

,n;rm.IeTp 2, 5 cr.;, ,iJ;JLlE[: 30 CJ:T. H~i~.:ep.H:mrc:s rapi;IOH1I<IecKne Ror.moHeHTLI B 

pas.ilii'liHblX 'Y:ac·.rsix .n:mo.-rreil. 0'l'l\'L81I28TC.ff ~?py.rr.rrocT:s npu I.J.GHTp:rrpoBaHHII HK. ' 
t 

8IWI.J;OIITp!I'lliOC'r .b n8'l'fli.IIGI .IT.OHCTDOBaJia HH ar-,IIIJI.il'l'Y.TI;LI l,ap!·:IOHUK, OCOOGHHO 

Ha tre'l'BepT:r'Jo. -~CriO.iLh30l38..iiHCb ltliC .II:J".ill n:: ue:peHHJI 4-, 6-, 8- II IO-Tn 

IIOJibFBX K03((LiiT,l18H'J?O:a. 12-'r:;J ~I 18-TU-LOJI:SHH8 I\08~XjEJ~IGHTbi ;l3BJIOIW.

J.GiCh us pesy.?IIJ'i'aToB llsuopcmril ooJiee HiJ3ICOIIOJII:,HHX EK. Bee Icocqj):r~ma-. 

TH II3:.:ep..q;u:Cij ,lJ)tq IIOCTOP'..l-:11-ILJX II iil.liiYJibCHLIX ITOJI8ll OT 5 ItfC ,I~O 40 ~C, 

a 6-T.IT IIOJI~EiJll IW8C)):IIJ;IIOIIT 1I Hf¥I OCT[:l.T::>1IliOI·,I II0.718 ( B~'.CIJiiJne IIai.1arEI

treH~IJI CB;-IIpO:bO,JJ;IillK8) • 

HLie :i13i"IGPff..10'l'CJI B I024 'l.'O'tlltaX n narmrunr:3BJOTCR. IIocJie noccTaHOBJieiiH.fi 

clJopr~iH c:arHaJia ona aHam.rs:npyerr'c.rr OhiCTpW-I •;i;>ypbe - rrpeoopasona·re.Jier.r, a 

,UJm ;}rB8JDI'i8lGIH TO'IHOC'J.'~l OllOpnull IH.my.JII>C: OT (~0TO,TI;8KO,IJ;Opa yrJia llOBOpO-

Ta HCITOJlb3YGTCR ;rr,.Jm 38.IIycrm AL~[l, IWTOpl:ii 008Cl18'YJIB80T OTC'I8'l'L1 BCOI',nO 

B 0.1-U-i:IX llOJIO:~:emiJIX }li(. B :J:I.IITYJILCIIOi-:1 TIOJ e IW.TyniiC8 HO.XO,I!;HTC.fl B CTai.J)IO

HUpl-IO:,J ITOJIOEem;I~. ~}ra l1]!0D,G.Tzypo. liOB'l'Op.8 OTCJI ,:J;JLq 32 liOJIOX\8IDlJ.i Hl{. 

3cl'l'O:.; n:pOBO,il,:I'fC5I iFJJ)'b8 - C1IIO.JTII3. :Jca C1:C'l'8Li8. C'b8I.m ,I~aEHL!X COCT01ir.!.' 

ns coO'I'DeTc'l'DY'lO!.:.')IX 6.•wrw:s IUC.t\~C c 3ll..I ))DP -II/IO c 28I{,mi-Jrc.::ii:a. 
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5. 3ai\JUJtiGI-t::Ie. 

IIpoBe.n;enEoe paccl.mTpemie r.mrHIITcns;.wp:rTe.7IbiiOit MeTo,n;:rm c :IK 

TIOI\83EI388T, tiTO OHa OOJID.,D;8.8T KcU\ BLICCIC.lrili L'i8TpOJIOI'~Iti8C:K1II,EI B03Mm:moc 

T.Fr.::rr, TaK :;! l103BO.'lill8T li3.i',18pJITb .i.1HOrJI€ X8.}X.li\T8pHC'l'liiCli I:IarH:I'rHLIX CJiC-

TeM, no:r<:asLIBaJI rrpn STOH yHJ!ItaJII>Ime BOSMo;:~noc·r:r. 

Ecmr IIpii ll3t.18p81:TIIHX TOIIOrp8.11liH f,.~arini'l'HHX IIOJIC~J: LW.rH:I'rOI:iGTphi C 

HI{ HapaBHHX correpmrtrmo·r c xoJIJioBcinmm no ;rr.ocTHI'IIYTOif 'l'O'IHOCTH 11 

H8CKOJI:OIW ycTyiiaiOT IIO I\OliCTpyKT1IBHblift rrapa: .. reT:pavr, ITO npOCTOT8 H H2.

rJI.fi,IO-IOCTH, Top !IsHepeH:trmc ~f3_~I·:IC?TPJI"!eciG~x~ IIHTerpaJII>HhlX xapaKTepucT~m 
,n;nrro~1:onr.:x H Ima.npyrroJII>HHX r·.::armrToB ,TI;JIH ycrwpn'l'8.7ICii, a ·rm~;.ce B orrpo.ue 

JI8EI:I HHTerpaJILHbiX rap~.IOHH"'8CKliX COC'l'3.DJI511:JUI;IX ~IX IIOJieiJ E3I.18pU'l'8JIII C 

Ill{ IIOKa BH8 KOHKype:HI.UDI. 

OrruT .:pa6oThi B B IV L :r F IV II L , C .llA, no nsr~Iepeumo PY~.r-TJ;a xapaKTC-

piiCT;I:K CB;-IIp. ,Il;TIIIOJI.bHllX f .. rarH1ITOB, ItaK B '1'8liJIOI,I, Tal': :11 J3 XO.rro;;:~IiOLi 

OOo:&e:.rax, C ECIIOJI:030BaHII8Ij llK, no;u;TBGPQL38T liiX 8~x;QeKTilDEOC'l'.b II rrepc-

rre11.T;rmroc T1>. 

liOBF.i,]U'Il'.~Or.:y OCHOBHW.i H8IIp8BJl8HT.J:8LI pac50T ITO J,TeTO,If,HRO l~3I.10p0HII}i 

.IOIIIOJibHBX H KBa.n:pyrroJinHHX vmrlliiTHHX ilt)Jiofi c HI{ c OJr.HOi1: c·ropor:m 6y-

,neT ,naJII>Heilruarr r.:o,IJ;epH}fsar:cr.n: na:rroojlee :3cJ:ij)e:K'l'IIBHEJX 111{ .TI:JIJI perucTpa:u:mr 

rarJ~.:OE:ii'tl8CIGIX COCTaBJI.ffiOUi~~X I1 rem._~?'rpin:eciGIX_ rrapC::u:lC'l'pOB ITOJI8l'l, a C 

,npyro}l - Eai\ClU,"!GJI:OHM aBTOI,I8TTI3ai.J,II.H, liplii:lOHOHliO OUC'rpo.n;o2lCTBYJOJ.IUIX 

li BHCOIWTO'tiHBX yc•rpofic'rB npeoc5pa30B8H1I.ff kl perHC'l'p2nlGI C I303L!OI?..I-IOCT.bi:: 

008CII81!CH1~l.IT OTHOCTIT8JI1>HLIX TO'tiHOC'l'8li ,Il;O 10-tl + I0-5 , a 'l'81Ci':CC II.ilipOlW8 

HCIIOJIL30B2.R:U8 B C;·ICTe;.m OOpaOOTl{Ii: pe3~~"JIL'ra•ron I:I:iKpOITpOlJ.OCCOpOB ~1 
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CH8l],:..l8.1li·I31IpOB2.IIE.Oli IIO,t;C:Y:C'l'CT.lbi HD OCHOJ38 ;.:EI~porrpOIJ;GCCOpOB, HO qTod:EJ 

Rm:~J~DH IIO,TI;CI(C're: .. a MOrJia rro;~coe,D;liii.ff'l'::OC.H OH-JiaHH K 00lU0CHCT8i.1HOn 8BL1 

)J;jiJI I\Ot1IIJI8I\CHllX C0pi:i}iHLIX li3iY10pGIDiti. 

06~aJI CYICTeMa ,noJL~Ha, KpoMe Toro, o6ecrre'tffiBaT::o Bee orrepa:o;rrn B 

rrpor_wcce nsr .. 1eperw:H - r,:exmm'!ecKne rrep:3,IJ;BHxceHH.H u JIX TO'IIzyiO perr-rcT-

P24l~IO IWHTpoJI:t) II yrrpanJie:-me TOI<OLI IIH'r<3.HU.fi MarHHTHilX mwTer·:i n ,n,p. 

Heodxo;t.r;:II'.11!e onepau;:n:. 

IIpn paspaooTKe c:i:ICTei:i HIC cJie,nyeT o6paT1IT::O BHIIMaH:ue Ha cos,IJ;amre 

I',U-IOroci)yiim.J;I:IOH2..1:1JHHX :TI{, ItOTOphle II03B01I.fllOT 003 ,IJ;OIIOJIIlliT8JI:Oill-iX r::exmm-

'lGCitiiX yo T8IIOBOR I::3:.:ep,qT:& !.T8KC:II.-18..i1::0HO 3 'tffiCJIO rrapai.IGTpOB. liarrpm.tep, 

iKGJI8TOJI::&Ho rrpE~.·:eHHTb c:rcTe:.JY Itli{ c Had )POLI Tpeoyrow;rrxc.n rapr.:m-m-qecrrux 
l('b~,9 ~Cj'Jf?liUtfCieT 

rtaT;)rmeR HJUI Kor.:rreHc;:Lpon&HHJ'"''D BP8.1.\8....'0l'W~OcH rrJiocrc~TJo 1IK;vBo3r~rm:nrocT::o n3-

r.1epeJm,q Be ex rap:,1oHmc rroJIJI. 

fipii pa()ori'G C 1-[{, 'l!700:i:J ,J;OCTIIriiyTb BLICOIWii TO'tffiOCTli ;I3i;l8p0If'..IH 

n rrx DocHpo:m~o,rwr iOcT;r, neoc5xo,J;:t:a.:o odpaL.~aTI> oco6oe Bmrr.rm-me Ha 

OOCCriO'ti8Hlf8 COOTDGTCTBJ10I.D.IL':: I.~exami'l8CKTIX TO'!IIOC'l'e:ti II3rOTOBJI8I-HI.fi 

HX ycTaHOBIGI :;.r IWHT.PO.T.I.H. I{por.Ie 'fOrO, ITOTpeoyeTC.H pOiilliT::O PM IIpOOJIGf.l,: 

CBJI38JIHblX C K8JG0pOBI<Oil Cl~C78.i.I C i;Il{ f83HOro H83H8'10lTIIH. 
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B .. XOJJ)IODCIU0i LlETO,IU'll{!l. ~3 r.IA..~.THMTOL!E'lPHH. I 
I. BBe.l\ewre. I 
2kl !Ip0lli8,TI;lJYJv· '!8TB8pT:O BeRa ITOCJ18 C03;IJ;a.J.ill:.ff Ha OCHOBe llOJiynpo- [ 

no;u,HHlWBHX MaTepnaJioB ,IJ:a•r-crnr\OB XoJIJla 0.00 c ;nocTaTO'!HO BhiCOIDIMI-r n ! 
I 

c•rac5HJlbHH.f·,rn: rrapm.:eTpaJ.m XoJI.JJ.OBCI\a.ff Me ro;n;Hrta B t'IarHHTOMeTpm:r ;n;ocTHr-. 

Jia 3Ha<IHT8Jl:OHHX pesyJTh1'aTOB/l/ • 0Ha or.mrqaeTC.ff yi-Hllia.JlLHbH.lli M8Tp0- ! 
I 

JlOrJFI8CKUVill: B03iVIOii.tHOCTJL:111 H l\'1HOI'006pa 3H8M rrpai\TH't!8CIUIX !IpliM8H8HHH. , 

XojiJlOBCKne Mai'HHTm;reTp!i C'l'aJm: o;n;HHM 1'1:3 HaJI6oJiee pacnpocTpaHeHHbiX 

cpe,TI;CTB 113MepeiDIJI xapaKT8pliCTHK M8.I'HI1'~H1IX CHCT8M B YCROP:HT8Jl:DHOii 

T8XHEIW H B 8I\CII8plli,18HTa..JISHOH M8PHOH 9';>H3HK8. 

)(X pa60TalOT B llliipOl\0~;1 .ru-ranasone rrariDITHHX no.JJ.e:f1: - ( ro-4 
-r20) T. 

0HH HBJ.Lfll:O'rC.ff IIl!ai·:TU'I8CKH 6es:mrepl(HOHHH11Ill (pa60'IJI8 'tJ:aCTOTU BlJII!e 

riTI:). JI,:,r11mrre o6pasrw )1\ 1:MGIOT mmeHm10 xapaRTepncTJIKY rrpeo6pasoro

I-rn.rr MCll'HHTHOrO IIOJlH B Ha1Il)5H8H:H8 (;no ::o-3). Pam11ep 'tf'"JDCTB1IT8Jl:DHOil 
') 

o6JlaC'l'II LX (IIJlO~a;n.1 - I+O, or r.rrvt'' TOJllJ\HHa - 0, OIMM) ooecne'lliBaeT 

rrpartTncrecKn usuepe:mm B T0 11I\e 0 JI.X o6Jic\UaiOT ~ 'tJYBCTBnTeJl:OHOCT:OIO 

-( 100+5 I03 ) nB/Til., a rrprr TII!'l'aHID! IIOBE~llleHHLIM IUviiiYJlJ:>CHHM TOI(OM en~e 
Ha IIOpr.f)J.OR BH!ll8, I\O'l'Opa.li Il03B0Jl.ff8'l' pei'lWTpJipOBaTb CHI'Ha.Jl C ,llX u;ncJ!-

poBLIM BOJlbTMeT}IOI.l (i.D3) H8TIOCIJ8,Il;CTB6HHC UJrn: C MlllUU:iaJILHUM IIpOM8JKy- -

TO'!HLIM y-cn.rieHneM. Conpe~.IeHnue )1\ (HaiiJ:,HMep, T:arra SBV579, SBV 585 

<JlnpMH ~HJnurc 11:.-r1:a oTe"tJecTBeHHHe Tnrra ,TI,X-600-r-,liX-612 .,CKE cJ?TI1 ,JieH:aH

rpa.,u) lD\!OJOT B6C:OT.ia Irn:3It:rre TermepaTypHbl e R08qxpiriJ;II8HThi IIOCTO.fiHHOfi 

XOJIJla ;uo I0-11/°C H r.1eHee. B P.ff;IJ;e CJ1y-ci88B Banm111V1 CBOi1CTBOM .fiBJI.ff-

6TC.H 'IYBC'l'BUTe.ThiiOC'r:O ,1I,X f~ HarrpaDJI8IliiiC MarHIITHOI'O IIOJI.ff, a TaiOKe 

B03Mm;~noc•r:o paooTJ>t np:u "" 4, 2 K. 

XoJIJIOBCI·me r-.:;arHuTmJeTpi-I :vrs~.mpmJT pacnpe,IJ;eJ!8IDI.H B rrpoc'l•paHcT-

Be H Bp8r.I8HH TIO.Tl.Gi1: B Mai'HU'.L'HIJX CUC'l'6Iv1a~, KOTOpbie ID\16IOT odser.J!hi OT 
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ro-6
M

3 
.n;o ;uecB:TI\OB M

3 131' rpa,lf.H8HTH ,Tr,o I T/ CM t c:ttopOCTH nm.re-
. I 

H8Irn.fi IIOJJJI CBHIIIC 4 T/Mc. l{poMe TOro, OHJ't II03BOJIJTIOT perHCTpHpOBa.Tb ! 
B8.7ll'PTIIHY n HarrpaBJieirne IvrarmrTHOI'O rrc Jl5l HJlli ;uJI.ff cor~pan~emur nper.miDI 

npOBO,IUIT:O H3MepeHM.f! IIOAA O,Il;HOBpm.1CHI·lO BO MHOI'li!X ()1;0 I00) TOtii~ax. 

.! 

I 
ilpH BOOM STOM TO'iHOCTh OTHOCHT8JlbHliX li3MepeiDI}i, a IIpH COOTB8TCTBYJ0-1 

3 ! 
meii: Ka..7rn:6pOBRe H a6COJ110THM TOtiHOCTb, ,II.OCTHraiOT 3Ha1ICHI1}I -..10- + i 
ro-4• 

2. ilorpeUlHOCTH 1131\IepeHM.H Jl,X. 

O.IUiai<o, t.IT06LI .n;ocTnrnyT:o TaRHX :3Licorurx T011HOcTeii B YJ{asaHHOM 

)Jl!arrasoHe, Tpe6ye'rc.H: '-IeTitO rrpe.n;cTaBJLI'I'.b ocHOBH1Ie HCTO"t!ID1IGI rrorpem

HocTeli, 3aBHC~Me 0'1' .il,X, ll COO'l'B8TCT:3yiOLi\VJ1,-1 o6pasor.:I YM8Hl>IllaT:O :HX 

BJJ.IUIHJie Ha pe3yJI:OTHpyiOlll)'10 TO'IHOCT:O H:Hv18p8IIUli. 

B Ka."tiecTne MaTep:n:alJ.a JJ)lJI rrsroTOl}J1CH!T.H BhiCOKOTO'tlHHX ,IL\ rrpnMe

HmOT cJie)zyiOmne coe,IUIHeHnR J. 17 51] , 1~1 /J s , In fls P c orrpe.uoJieH

Hoii I\OHU8HT~nei1: OCHOBHHX HOCH'l'8Jl8M. 00bi1IHO COl1pOTHBJl8HHJi TaKHX 

,ILa.T'IHKOB COC'l'aBJJ.JIR)T""'( I+5) OM. BCJW,Tl;C'l'BIIC H3I'.IeH8H1!fB: BH8lliH8H Ter.mepa

Typu, a TaiO!{e :vrsMep.r.reMoro rroJI.H, ::)'I'll ccrrpoTnBJieHliR nsMeiunoTcR. Oco-

6eHHO CIIJlhHO 11: H8JlliH8lliiO BJillRC'l' Ha CCIIpOTIIBJieHH8 JiX MarHI1TH08 IIO

Jie/3/. TaR B noJie ....., 2T MarmiTopes:n:c'l'llEHLiii scixlleKT ;.~ocTnraeT '"'"'IOO%. 

l108TOM'J, BO-nepBbiX, 1IT06LI ycTpaHHTh BJlHJD-Il1e BhiXO,IUIOrO COITpOTllBJie- , . .. 
HllJI ,TI.X Ha TOtiHOCTb perHCTparuin BUXO,IJ;II::>ro CHrHa.Jia, HeOCXO~U1I:iO M!vieT:C' 

BXO,UHOe COlipOTHB.;'lelrne :vr::mepl1T8JlLHOli CX:et'!H B..-vi04+I05
pa3 60Jlbllll1M, ! 

'18M y )J,X. 

,llpyrHIJ! llpOJIJJ./lermeM MarHI1TOp8 31IC'r>IBHOrO 8@181\Ta RBJlf!8TC.H '1' • H. 

IIJlaHapm,rti srfipei\T/3 ' 6/. B ero OCHOB8 Jlt~.iKHT pa3J'.J'ltiHOe BJlliJIHHe Ha 

corrpoTIIB.ilerme ,IT.,X npoJXo.m):wro H nonepe,mor'o ritarHRTIIHX rro .. 11ei1. 11pe;n-
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CT.aB:V:U.I ].X B BH)le 4-X IIOmOCHOrO COaJl8HCYipOBaiiHOrO p83MCTOpiioro !1-lOC

Ta, pacrroJioaemroro B IIJiocrwcTH .Ji.X, :Rai{ rroKa3auo na puc. I. J'~c.JI:vr Bp- , 
B8RTOp IIOJIJI B ITJlOCROCTII J!X, TO HanpmrteHH0 Ha BHXO]T,e ns-sa IIJiai-Iap

HOrO s~9eKTa paBHO 

Vp = ~ · B~ I Ro {dr -ri-L) SiJ?:Z ¢; 

r;n;e ol r - rrorrepeqJnfvi MarnnTopesncTnBHIDi: Kosc].r)m .. m:eH'l1 , 

dL IIpO.IJ:OJibHbiH MarHRTOIJ83HCTHBHhiH ROSclxJ)HIJ;HeHT, 

] TOR qepe3 ]X 

Ro - corrpoTnBJieHne nx c5es MariDITHO::'o IIOJm. 

11pHB8.11;8HHOe COOTHOIII8IU'l8 B · OCHOB~iOM crrpane,If.JJ.HBO ,TI;.1JJI IIOJ18IT .11;0 

IT, ;zr...,w 6oJiee BH:COKUX rroJieti Vp nsMeH.HeTcn: rrp:a6Jll13H'reALHo rrporrop

IUIORa.:'ThHO /B/. cqxpei\:T li3M8p.HeTC.H IIpli Bpa.Il\8HHM ]L"'{ B O,I(HOIJOJUIQr,1 

IIOJle, TaiC 't!TOOH B8RTOp IIOJlH OCTaDaJlCH B IIJlOCROCTYl )J,X. B pe~3;)-'"JliJTaTe 

IIOJIJl!aeTcH saBucnMOCT:& Vp (¢) c ,ILByrvr.rr rrepMo.nar..rn Ha iJc/J =2 7i. ITo 

,JJ;a.HHI:l!.I pa6oT:or/3/ ,IJ,JUI .llX Tnrra 58 V IIJic:mapnuti s~ei\1'-[0 (c< r-~ ) .. ~] 
&fT2A Jl8E.HT B npe,TI;eJlax I0-2+10-4 

11 liM88T pas6poc KaK ,TI;Jill pa3HLIX 

TIDIOB ).I,X, TaR E: ,JJ,Jl.ff ,IT.X O;IJ;Horo TMIIa. [O ,JJ;aHHI:JM Ba.CI1Jl8BCROM Jl.ll. 

( Jlilli) ,ii.JUI O,JJ;HOrO o6pasu;a OT8't18CTB8HHC ro )1\ TIDia )L.,'\-601 B IIOJle 

I'? T s@eRT OhiJl MeHee --2 . ro-3• 

B Tex cJiyqamc, Ror.na nJiaHapmri1 s~xlJeH:T MoJKeT OUTh cyu.~ec'l'BeH

Hh1M, KaK HanpHMep, rrpu H3MepeHID1 CHJllJHO HCO;IT,fiOIJO;JJ;.HUX IIOJieii, B03-

MOEHfl CJ18;IJ:y101Ull8 M8T0,1J.H IIO,TI.aBJieHMJI 8TOrO ScJxY8RTa: 

I. Ka.JrnOpOBF.a aWJ?eitTa H BH8C8HM8 COOTB8TCTBYJOli(IiX KOppeKqHif 

B usMepe:mme sHatreHH.fi noJieii. 

2 • H3M8p8HI18 IIOJlff C R3Ivl8II81UieM II:>JJ.H:pHOCTH ero ( aqxJ>eitT He 

3a.IDICMT OT I!OjlJipi-IOCTI1 IIOJlfi) C IIOCJ18,lLYOliU1M ycpe,I(H8HH8M pesyJlLTaTOB. 
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3. 11o,u.c5op ,IJ.By-'£. JiX C 0JTII3KI1M S@}GIC'l'OM C IIOCJ18.IJ.YIOIU8i1 ycTaHOB

KOH IDC B O}~HOM MGCT8 11 C08,1J,HH8IDI8M C :KOivU18HCffi~HGM scMJeKTa. 

1viHOrHe rrapa.MeTpbi .[X 3aBMCRT OT TGMIIepaTyphi. TaK, IIaiipMMep, 

' 
,IT,J.UI Ha.Mc5o.nee BruKHllX rr~pruvreTpon ,II.X-60I xapai~Teprm 'l'aiGie TerVIIIepaTYJ>rt · 

H1!8 KOSqxf>:vru;neHThl: ,1I..Jl.JI 'I'JBCTB:HT8Jil>HOCTH .-Q, OI;~/°C, ,IT.JLff COIIpOTUBJle-

0 0 ' 
HIDI ..vQ, 08%/ C, ,JJ..7.UI HarrpmK8ImR H80KBHIT8T8HL(HaJ!LHOCTI1""' I fvU\B/ C, ,IVL-'I . 

TepMO 'dil, C CIIM Me,l.J;b-IIOJiynpoBO,JUUIK - > IOQ IVIED/°C. 8TI1 3Ha'!GIDI.ff 

IIOKa3hiBa.IOT HG06X0,1U!Iv10CTL Tep;v10CTaOH.nl13aJ..UI""A .1I,X C TO'tffiOCTLIO JlY'Iill8 

0,I°C, 't!TOOl:I ,TI;OCTL.~ BHCOROTI (.-vi0-4 ) TO'tffiOCTH rrpeoc5pa30Ba.Hli.ff ,lL"{. 

,lLJui Teprvlo.9,4C H800X0,1UIMO B 8!.48 6o.n:biii8lf CT8II8HIT CIDDKa.Tt; TCMnepa'ryp-

Hull rpa,n;yreHT Ha crrae. 

CyruecTByeT p.H.TI; crroco6oB TepMocTai5HJmsarunr ,n;aT't!HKOB. Hau6oJiee 

pacrrpocTpaHeHHW·.I n rrpocTbiM .fiBJIJIGTc.rr c:1oco6 c rro,n;orpenm.~r ,n;aT't!UKa. 

Kpm..!G TOrO, BCTpe'tla!O'l'C.H BO;umiH8 Tepi·.tlOGTaTH HJ!H TaiGie 3I{30'r!l't!GCIQI8, 

B IWTOpLIX i'ICIIO.lTh3J8TC.q CTa6H.ThHOCTL 'rm,mepaTypH ITpH rrepeXO,lJ;e BG

I.q8CTBa (Hanpm,rep, rrapaiDHHa) H3 i;rn,IU\Oro B TB8p)~OG COCTOmme/?' I 4/. 

Hnor,u.a 'I'er.mepaTypHM KoppeKIJ;U.ff B:30,JU1:TC.ff B pesyJThTaTbi nstmpe

H:rur c IIOMOmniO 8ITJ/IB' IG/. 

B H8KOTOpl-1X CJIYY:lliiX liSMepeHlrll IIO~leil BruiiliO Ralt MOJKHO doJLee 

TO't!HO orrpe,II;e.1J.JIT:O IJ;8HTp 'lryBCTBr1T8JlbHOH OOJiaCTH )LX II IIOJ!01:ceH:He ero 

ITJlOCKOCTH. 0<5LI'tffi0 U3-3a ROHCTPYI~THBHLe: OC008HHOC'l'e}i JlX ero IJ;8H'rp 

Tpy,n;HO orrpe,ne.miTL 6oJiee TOtUIO, 1:!8M 0, ::-0,05 urr,/6 ' IG/, XOT.ff Tai\a.ff 

ll0Tpe6HOCTL B03IDIKa.8T, Harrpm.rep, B CJI~"'t!ae li3MepeHH.ff 110Jleii C OOJl.b

lllliNill rpa,n:neH'r&\ru:. KcTa'rn, B padoTe/
3/ ~~Iwrrep:rnvreH'l.'aJILHO ycTaHoBJieHo, 

'li'l'O IISMepeHHR: C .1J,X llpClliTH'tl8CY.J'I He 3aDLCfiT OT rpD.,IUi8HTa ITOJLq H 
9 

pasMcpon tzyDCTBHT8.1ThHoi-l odJiaCTH. Tai\ ;;na J(X c pam.mpru.rn: I, 6xi, 6vrr!l 
2 H 0, I5x0, I5 r .. rr.r B rroJre c rpa.w1eiiTOl\l c~, I T/ cvr noKasa.Jm B o,:rr.HoM 

rroJIOilwimH nJI.oiiTH'l!.'-IocTh noJ'.JI c To'l!nocTuo Io-4• 
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,ll.Jm o6ecrre~remm BUCOKOH OTHOCJIT8.JlbHOll TOtiHOCTM ll3Me:pemm :pac-
• 

' I 

npe,n:eJieHni1 rroJiei1 m.1eeT Bal.'ilioe 3Haqemm TO't!HOCT:& rre:peMen(eHUJI rrpodm1-: 
i 

Ra C ,J.I,X. I3o tlliOriiX CHCTeMax IlpHBO,D;a ,ILOCTHriiYTH TO~IHOCTM ,ILO 5 IVII\ ! 
I 4 ' 51, trro oc5ecne'TimaeTcJI JIM6o nc :IOJIL30BaimeM no.n;xOMJUIX nper.ui3HOH-

1 

HillC CMCT0M rre:peMGJll0Hl!JI, Hanp:mJie:p, CTai-mo:l3• IG/, JlliOO :paspaOOTI\O:ti l 
crre~a.JIJ.)HHX ymum.JlliHHX cHcTeM rrplir3o.n:a c maronm.rn .n:mrraTeJIRMM :.H 

IIHeBMaTIFieCKITMH ycT:pOfrCTBa.Mn/3/ • 

3. 3JieitT:pOHHM aiiiiaPc'1T;)rpa B JI3MepMTeJJJIX C .If.X. 

Ee3yCJIOBHa 138.J.J{OCTb SJ10KT:pOHHOH arrrra:paTypH ,If,Jl.fi ,ILOCTJU\GHiiff 

BUCOIDIX TO't!HOCTefi U ObiCT:pO,ILeiicTBRH IIpH M3Me:peHn.fiX IIOJieif C IIOMOT.l1LIO 

)J.X. Bo-nepBbiX, ID-!Tai-rn:e JlX, 1\aK rrpaBHJIO, OT renepaTo:pa TO Ita, ,7XOJI.);;J10 

cTa6nJllisnpoBaT:bCJI c T-o't!HocT:biO sHa'm:TeJI:&Ho rr:peB1IIIIruomefi 'r:pe6yer.1ym 

TO"IlliOCTL H3Mepeirn:.ff IIOJlH. CTa6HJl:bHOCTb TOKa (o6H"tffi0 100+200 Ml'..) C 

MCIIOJl:b30B3.HHeM COBpeMeHHLIX 3Jl0ItT:pOHHHX I\0rvffiOH6HT MOJK8'l' 083 OCOOHX 

3aTpy,UH0H:l11i ,TI;OBGl~eHa ,ILO IO-t:l+I0-5 / 3 ' 6 '4/. 

Bo-BTo:p;:.zx, COOTB8TCTB8Hrt0 BbiC:ORI1:0 TpeOOBailli.fl: n:pe,TI.'bJIBJlHlOTCR: K 

3Jiewr:poHHI1M ycT:poHcTBaJ.r o6pa6oTKM 11: perHcTpa.IJ;lirn: cnruaJioB c .UX. Ana

JioroBble MYJli>THIIJierwopH li rrpeo6pasc Ba.TeJlli ypoBHJI cHrHa.JioB, rrpm1reH.rre-

JV!He BO BXO;IT,HUX D;8ILHX JI3MepliT8o~ThHI:lX Kai-IaJIOB, ,ILOJDICHH DTJTiti't!aTLC.FI Bll

COKOi1: cTa6n ... ThHOC'l'I>lJ, a TaMe npe,n:EJIJ)Ho IDI3Illi!VTII yponm:rn np:vme.n:err

Horo KO BXO,ITy ,TI;p8R(5a, Tal~ RaK B 6CJThiiJJiiHCTB8 CJly't!aeB JI3Mepemm rrpo

BO;II,ITTC.ff Ha ITOCTO.TIHHOI'.I TORe. B HaCTOm.J\ee BpeMJI 8TH ycTpOMCTBa, I\aK 

rr:paBUJIO, BHJ.IO.m-IHJOTC.H Ha HIITerpaJThHbiX onep8,UHOHHLIX ycniDIT8Jl.8X, B 

pesyJl:bT3.'l'O -qero cTa6nJlbHOCTL rw8tfxfm~ueHTOB nepe,na"tflr, o61rcmo ne60Jib

wnx IIO B8Jll'I'!IIHe, npeBHSaeT I0-4 , a 3HatieiDUI BXO,IUIOrO ;n:peHciKl )~OCTU
raiOT BGCbi,~a IDJ3IG!X ypOBHei1"-'0,I+I,0 r-.mB. B Iffi"t!CC'l'Be DLIXO,ll;HOro pe-
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rE:oTpa.Topa Ha.HOOJleC PalUIOHa.JffiiiO H Y.UC·OHO MOITOJJ.:b30Ba.TL DY-rf>POBHe , 

BOJILTMeTpLI (UB)/5' 7 I. 06Jia;n;arr 1!pe3BbP::ai1:I-Io BHoom1111 paspeweHneM 11 

oTaOMJILHOC'r:oro, UB, uapH,Tiy c BHsyM:onoi: nH,IJ,HKaDJ·refi pesyJILTaTa, HMeioT 

IU'IWPOBOH 8JI8I~TpM'!OCillii1: B1IXO,TI;, Clii'HaJIL: 0 ROTOporo JierRO IIO,UaT:O ,1I)l.fi 

IIOCJ18.IJ.YIO!l(eii oopa.OOTIUI Ha pa3JllP:r:Illie l.U~ cppOBIJie rrpeo6pa30BaTe.mr, B TO!.~ 

'lliCJle II Ha 8BI,1. Bo MHOri1X OJIY'!a.mc 8JlCl{TpOHHM arrrrapaTy:pa, rrpe,TI;llieCT

ByiOlUM 3BM, BbiiiOJIHJIOTO.IT B CTaii,IT,apTe ?AMJ\1{. 

Bec:oMa oymecTBGHIDill\1 MoMeHTOM ;rr,Jl.F. XoJIJioBoRoii MeTo,mr:r:H .ffBJI5IeTcJI 

HeOOXO;IJ.m·~IOCT:O Ka1lli0pOBRli MarHHTOMeTpC B, tiTOOhl ooecrre'tffi:TL TI3:,1epemm 

a.OCOJIIOTHIDC 3Ha'!eHHll M8.riUITH1!X IIOJ18li, a TaKiKe IIOBUCMT:O OTHOCIITeJIL

HYIO TOtiHOO'l'L. IlpH 8TOiv1 B KaJil10pOBO'lliBX rpac»IIKax liJlli a.Ha.JrnTifS:eC}:IIX 

Bblpai'K8IDIJIX yqMTbiBaeTO.IT, HaiipHMep, HeJHIHOliHOCTb OOHOBHOll xapaKTepHC

Tliini JI.X, HeTO'YIIOCTh yoTaHOBIDI ero B IIpOOHHKe H T. ,n. 0rrep£m:HF.: &.'UlliO

pOBilli Tpa;r:uiWIOHHO IIpOBO,IT,liTCJI G IIOMOIU:O!O JiiJP Mari-lli'l10MeTpOB B O,IL.B:o

po,UHLIX MarHIITH1IX IIOJIRX C TO'!IIOCT.fThlli JJO I0-5+10-G. Ilpo6Jler.mit B 8TOJ:vl 

BOIIpooe .fiBJLqeTCR: ynpOll\8HliO l1 aBTOMaTH38,UIDI 8TOH npo~e.rr.y})LI 0 O,TI;HOii 

CTOpOHH, a Ta.Kxre scXXPeKTMBHOe MOIIOJlb30Ba.Illie pe3yJlbT8.TOB :ra-;.nopoma: 

;u.r.LSI Itop:peKIJ;mr ;n;anHux H3MepeHliii. IIo,nqac G'l':H orrepaD;rrlli samu\~a.lOT .n;oo•ra

TO'IHO hiHOrO Bpel.18HH, 'Y:TO OC068IIHO HO,I(OIIJO'l'HM:O IIIm VlariDITHilX li3t1e-

pemurx B oo.JILliiOM KOJfHtieOTBe 'l10tieR. Pe JieHmo sToii npo6Jier.lli y,ne.rureTcJJ:: 

cep:oesHoe BHMN!aH11e B pJI,Ue paOOT/8, 9' 18/. I 

H~ItM TITIIQBaq CTp~l{Typa XO.TI.JlOil-

CIOIX MarHHTHLIX l'~3M8pJriTGJll:>HUX C:VTCTei-.1: B:JOOitOrO y-poBr-m/IO' II/. Bo-

rrepBHX, B STOi1: CMOTeMe OObFIHO HM8eTOH I-I80lWJlbitO ,TI.aT'lliiWB (BITJIOTL 

.n;o I00)/9/, 'ITO sHa1UrTeJII1HO youcTp.FieT usMepeHiill, yrrpowaeT c:IcTer,ty 

MeXaHH'!GGI\OrO ITJ)HBO,II;a, II03BOJ1HGT U3M8,9JIT:O opasy Bee OOCTC..B.T.L.HI'JllU!e 

t 
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B8KTOpa r·,IarHHTHOfi IU-IJlYFlJ;IIH H T. ,U. ,IJ.a.nee )~Jl.IT COitpali.lCHII.FI OO'beMa 

3Jl8KTpom-roro o6opy;n;oBaHilf.£ HCIIOJl.I:,syeTc:.rr a.HaJioronuii NIYJILTIIIIJieKcop 

C O.n;HIIU OOJ.l(Ul\I IillHa.JJ.OM pernc•.rpall;l111jgj. JXaT'tllii~U IIOCJ18,I(OBaT8JJJ)H0 OII

paillllBalCJTC.H, a pesyJIL'.raTLI usr,mpeiursr, r:peo6pasoBaHH.Pie B u:mi;lponyro 

wop:i!y B UB JIJl}l AUIT' rrporrycimiOTC.H li8pE·3 ycTpoliCTBO Ha OCHOBe l\.fiiitpo

npon;eccopa/8/ HJlH -qepes M11IDI 3BI'IrfiO/. B M:B:IDI 3BM pesyJl.I:,TaTLI rrsMe

pemm ,I'"t,JDI I~a.itQJ;OrO ,TI;aTliUita o6pa6aTHBaJCITC.fi C ~8TOM pa3Jlli1IHhiX KOp

p8RI.U1i1 (no Ter·.mepaType, ITO TOI\Y ffiiTaF:vm .llX II OTI~OH8HHID,~ ;n:pyT'HX 

napaMeTpoB) :vr nx Ra.JUI6poBo"tiHIDC xapar\'I epr1CTIII<. PesyJl.I:,TaThi B e.ronnr-

nax MarHIITHoro IIOJIJI BH;n;ruoTc.fi Ha rret.ra'I:&, a TaiOKe rrpori3B0.1UITC.fl rrpoc

TefnrrH1i aiiaJIH3 ns;,~ropeim:li. l{poMe Toro, pesyJILTa'.rhi Mory'l' 6HT:& rrepe.na

HH B OOJl:Ol!lyiO 8D:;I ,JJ.JI.H ,I(OIIOJIHHT8Jl:OHOrO OOCliOTa H a.HaJlli3U y;x/I6/ • 

BBOM ,IJ,JL<I I\8.Jm6pOBlGJ Hl'iiP MarHI1TCM8'.PP H yrrpaBlLqer,me o6pa3IJ;OB08 

MarHH'l'HOe IIOJJ.e B YKU3aiiiiYJO TliiiOBYJO CHCT8VJY, pasyrMIO yupomae'l'C.fi 

npon;e;rrypa Ita.,1JJ:I6pomca 113MepuTeJI:brrux rmHaJioB. C:vrcTeMa pa6oTaeT no 

crren;naJl:bHoli Ka.Jm6poBol!Hoi1 rrporpaMMe. PesyJI:&TaTu Ka.nnopoB!ill pacrre

l!aTHBaiOTc.rr Ha ~reJleTaihre (Ha rrepc~oJieHTe) 11 3aHOC.HTCSI n naM.fiT:& crrc

TeMH ,TI;JIJI IIOCJl8.If.Yl0il!UX Koppero~Hit pesyJI:OTaTOB I13Mepmm:ii. 

l13r.iepHTGJILH8JI CUCTeMa C MliiDI 3BI·:j, RaR rrpaBUJIO, TaiOl\8 yrrpaB.71H

CT .... 11 CHCT8MOif IIpUBO,I(a ,naT'lll!Ka 11: perHCTpl'IpyeT KOOp~f,11:HaTH ,UaTt.IItii\a 

COBMeC'.PHO C pesyJI:b'l'aTai11YI Ii3MepeiiHlJ: Ha T8JICTC.Uirre/S' '1' IG/. 

B HClWTO:pHX pa6oTax/2I/ OC060 OTMe't!aeTCJI 3qx:fJeRTHBIIOCTL rrp:m·.tC

HeHim: rrr.m pewen1rrr sa.n;aq r.mrHTI'l'OMeTprni r.mrtpo 8BI':I, IWTopHe no pas

Mepar:i rrpn o6ecne<.remrn .nooTa'rO"CIHoro od&eMa narvlfi'.Pli ne rrpeBHlliaiOT 5-IO 

CTam:.r,zL KpeiiTa l{J\l'.:IAI\. CHC'l'8t1a H3f..·1GpeHIDI C Mincpo 8BM o6uu..Ho crren;ua

J'.J13HponnHa, cHa ::monor.urqna, Iwr~mmtTHa n cpyH.rmnoHaJI:oHo saBeprnena 

des npnn.nolleHnH oo.rrLmo:n 0n./8' II/. 
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l{pOMe :H3Me:pemm CTai.zyiOHapHLIX M~~HH'l1H1IX ITOJieit, C .1I.X B03M0jiffi0 

c ycnexoM ocyn~ecTBJLH'ri:> H8Iv1epeHH.FI HHPY.ilhCIIHX rroJieil rryTeM perviCTpa

IJ;IDI !'.II'HOB8Hlli:DC 3Ha'tl8III1ii 3THX IT0.118ll H pa3JUI"CUfl.J8 MOM8HT1I BpeMeirn: 

OTHOCHT8JibHO, HaiTpMMep, Ha'tla.JJ.a l:lJ',myJJSCa/IS/. 3,necL B08I-IYmaeT .IT.O- . 

nomniTeJ.ll:,HM rrpoc5JieMa rrpn II3ll.llepeHM:rr - rro,naBJieHMe BJIIIJIHH.FI 1nr.riyruur

OHHlLX HaBO)J;OR Ha 1I3Mep!1T8Jl:OHI:l8 :U8IDI, 'tl'l'OOH OOecrretll!Tb Tpa,n;IillJ10HHHe 

,If,Jlff ;TIX B CT~MOIIapHLIX IIOJI.FIX TOLIHOCTr • 8TO pernaeTC.FI C IIOMOIJ~J,IO p.fLI(a 

Mep. Bo-rrepBHX, YM8lffilllaeTCJI OTHOCHTE J.ll:,HH}f BI\Jia,TI; HaBO,TI;Oit B H3Mep.Fie

Mbill Clll'HM 3a C\!8T ffi1TaHim )LX IIOBbiiiiEHH1IM Ha ITOpJI,IJ;OI\ TOI\OM, 'tlTO 

IIO,IJJIHMaeT COOTBCTCTB8HHO ero -c.IYJ3CTBIJ T8.7l.LHOC'l'h. Bo-BTOpHX, II]JVIM8-

HJI8TCJI CIT8:UTiaJJ.LHaJI 3Jl8KTpOIIHaq ai\TMIHM c})HJihTpaD;II.FI CIITHaJla, ~7M8Hh

IIIaJOI.4aJI HaBO,JJ:..-rol B IIOJIOC8 ll.O I ~ B C OTHU pa3. l1 Ha.KOH8l(, l1})I1MeiUI

IOTCJI CIIOCOOU OOH"ClliOrO IIaCCJ.IIBI-IOrO CHIJ/it8Hlill ypOBH.FI IIaBO,II;OI\. B pe3yJ1b

TaTe B03MOiitHO ,nOCTU'tffi TOliHOCTH Jil3M8f. 8lllill l\ll'HOB8HHHX ( B rrpe.~CJia..X 

I MKC) 3Haqei-ll1M ITOJI8M JI,O 4-5 . I0--1, C B03MOIKHOCT:&IO rrpOCTOii a6oo

JliOTHOfi Ka.nnc5pomrn: no Hl:IP. 

Huor,na rrpii IIIITaiDUI MarH:HTHLIX Cl-1CT8M H8,TI;OCTa'rO'tiiiO CTaOHJlliiihiM 

TOKOI.1 .ITlJJI ll3l.iep8Hlill TOIIOrpacplm ITOJl.FI C BHCOIWM TO,._IHOCThiO Tpe6yeTC.FI 

OCJ-'1U8CTBJI.ITTb OTI-IOCUT8Jlbi-ill8 l13Mepemm • llpH 3TOM H800XO,].UtiiVI ,TI;OIIOJIHII

T8Jl:OH1Ill H3M8pHT8JlbilliJI ,TI;aT"tlliK, ROTOpUt1: IIOCTO.FIHIIO paciiOJiarae'l'C.H B 

K-Jl TO'tffie IIOJJJ.I. Pe3yJI:OTaTU H3M8p8HJrll IIO,II;BlDKHHMH ,naT'TIIKill;ll! IIOpMJ1-

});y10'.rCJI no rroKa3amoovi ono:pHoro .n;aT'tliiK~. Tarwli np11:eu Mo::teT sna"(nr

Te.JlhHO (Ha IIOP.H.If.OI\) yJiytrumTh TOliHOCTo H3MepeiUI.FI TOITOrpaQ)!!J:ll ITOM.

/9' I3/ I1o,no6HHii 3qx~eKT IDvreeT M8CTO li B CJlJ'Ia.0 IIOJlytieilli.FI :pacrrpe)J,eJie

IDL'I I'pa;n.HeHTa H Mai'HHTHOii Cl1CT8M8 He ITO 'l'OIIOrpacQ:HII IIOJlJI, CH.FI'£0M 

O,IUI.H.L~ ,TI;a'I'T·ffiKOl'.~, a KOr,na B IIpOOH!1R8 ITCIIOJlb3yK>'l'CJI ,TI;Ba ,UX Ha H3DCCT-

vv 
HOM OCHOBBJUTII, BI\.JllO't!GIIIIUe ,1J,I1flXJ?8p8II:U113...ThHO H 'H3Mep.qromue HCIIOC-
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pe,TI;CTB8HHO rpa,IU18HT. 3,n;ecL IIO,TI;aBJlfie'I C.fi BJIIUTIIHe H8CTaOIIJILHOCT11 

IDITailli.FI CHCT8MU :H H8TOlil-IOCTI1 cpUKCaiJ;:nu IIO.lJ.OiiteHIISI ,n;a'l'"tiTHCU Ha pesyJio

TaTbl Jr.t3Mepemi.F./I2/. 

4. hOHKp8THH8 MarHUTOlim.1epHT8.7Th ~llie CMCT8Iv111 

;IJ;JJJI ycROpHT8Jl8ii. 

B Ta6JUIU8 I IIOICa3a.Hh1 B RpaTI\Qr..i :9H,IJ;e pesyJII>'raTH HOIWTOpHX 

paOOT, orry6JlllliOBa.HHhiX B IIOCJl8,TI;HI18 ro;J;hl, r;n;e rrpe,TI;CTaBJlGHbi MarHI1TO

H3M8p¥!T8JThHH8 Cl!CTGMhl C Harr60Jl88 BHCOI\l'IMB: ,TI;OCTIIrHYTbil'/IH rrap8.l\18Tpa

MH, ROTOpHe liM810T llp.ffivi08 OTHOlli8Im8 I\ YCIWpMT8.JJ.bHOll T8XHIIR8. 3'l'H 

pesy.7ThTaTH rro.TI;TBepE,TI;a.IOT cRasamroe Bbii.Ie n ;n;aroT o6mee rrpe,n:cTanJieH:ure 

00 ypOBHO COBpOM8HHOit Xo.lJ.JlOBCROM MarHHTOM3MGPIIT8JibHOi1 arrrrapa'l'yp1I. 

· Eow1!:bliiM tiacT:o arrrrapaTyphi npe,IJ;Ha:::Ha'tlerm ,I~JJJI M3Mepeu:vrfi romoM-

HhiX OTKJIOH.ffiQliUlJC H TpaHCIIOpTHllX Marllli'l'OB, MarHJ1TOB )J,.Jl .. H pa3JIII't!HLIX 

YCIWpi!T8.718i":, BHIIOJlHGHHLIX C MCIIOJlb30Bclii18M ilt8Jl83a. Y...ai\ C.1J.8,Tiy8T 1I3 

Ta6JUID;H, paspemeiU!8 B: CTa6IIJILHOCT:O M3M8p:HTCJThHllX CIICT8I..Y COCTaDJL'I8T 

I rc. T. 0. ,1I,JlJI M8.PllliTOB c ji\8Jl830M, r.ne ITOJlJI I+2 T' B8PXHHll rrpe

]1;8Jl TO't!HOCTII II3r .. ~cpemm COOTB8TCTBY8T ypOBI-00 0, OI%. ,li.Ju:r 00Jl80 IIII3-

IGDC IIOJie}I TO'lliOCTH H3M8p8HI!i:f 6ylJYT TarCKe IOOK8. 

B CB8pXIIpOBO;rr,ffiLty.UC MariD!THHX CTICT 3Max, r,ue IIOJDI COCTaBJLcriOT 

4+5T, npn m.~810lH8MCH ypOBHe pa3BHTIDI X,JJlJlOBCROM Iv18TO,JUIIill, B8pXHHH 

npe,TI;eJI TO't!HOCT1I IIOBLICHTCJI.'VB 2 pasa. 

5. XOJIJ10BCIGI8 I13M8pHT8J1Jii rapMOHH'ICCI\J!X IW8~txPTIIU'I8HTOB IIQJLq. 

}{rue y·;:ce ronopiiJlOCh BhiiJ!e .If.X IIpHM8H.HlOTC.FI B OCHOBHOM ,I(JJJI CH.H

T!ISI TOIIorpaqmH II0.11.8. B MarH!!Tax. ,llJ1JI l'I~!MepeHUH rpaMOHII'l8CRI1X Itoaw
CD¥JUieHTOD I.lai'IIH'l'Horo noJIH Xo.TIJIOBCitrui r,reTo.mnta. rrpuMeii.FIJJ.ac:o ;n;o cnx 
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rrop BeC:bMa orpaHIFI8HHO U TOJlbiW B KB3ffi)yTIOJioHhlX MarirnTa~/19 ' 20/ • 

3TO CB.H3aiiO, IIO-BIT,Wfl\10I:ty, C Ter,1, 't!TO aT a MeTO,I.T,IUC3. B OTJill'tllie OT MeTO-

,I.T,III\B: C 1UI.nyi\.l(l10HH!.>IT.::a I<aTJ'"t.mar,m ,naeT He 1H-ITerpaJll:>H1le, a JIOIW.JlLHI:W 
! 

3Ha't!eHIISI rapMOHI1'lio3ClOIX I{08cJj)I1IU-IeHTOB. JJ.Jm ITOJiytieiDUI )lte llHTerpa..JlOIIID', 

3Ha"treHnit 'l'pec5yeTcn: r .. moro Hsuepemril He )T)lliHe MarimTa H HX 'tfi!CJio 

pacTeT rrponop:unm-:a.r...:sHo ero pasMepaM. 

Om'lCaHHM B /
20/ CRCTer,fa H3MepeEIUI rapMOHlfG:8CIOOC Koa(@m:nreu-

'l'OB :n:no.;r.~p~rno.riliH1IX Jrn:H3 ycTaHOBIOI T R 1 U 1'11= (I\a.Ha.ua) c rroMom:oro 

npama.'D;ueroc.rr ,na'l''tiHEa Xo.r.a.Jia, rrpJIMeiillJILc:o ,U.7IJI .ueTan.:oHoro nccJie.n.ona

HHH noc50Jl:omoro tri.rc.na rrpoToTnrron MarHI<TOB. JLM 6LicTporo ji\e us:Mepe

HIHr c50J'u)UIOrO 't!IIC.ila MariDITOB liCIIOJTh30llaJlaCb .upyrrur :vi3r.-repUT8~1J.LHM 

CI1CTerJa, Ha OCHOBG K2. T;:Tlll8'G:JIOil M8TO,IUII~I. B .rr;IillOJlJIX Ta:Ka.H M8TO,Il;IITW. 

r-.m;;\eT OI:YrL TaiGe rro.1J.G3Ha .UJIH II3MepeHlm JIOK&ThHHX sna't!errn:ti rapr:ro

mrqecxnx rwscixJ?mureHTOB B Rrum;J-JUI6o ce't!ernnr MarHHTa (Harrp:m.;rep, 

Ha ero I~pa.HX) IIpii i3biOOpe HffilJly'tffiiGM IWHCTpYJcr.um: MarHnTa. 

liDH 3T0!.1 H3;:.ICD.ffiJTCH 3Ha'tl8IDI.fi Kmcofi-JUI60 KOI·;ffi0H8HTLI r~.1ariDITHO-
~ ~ 

ro llO.JlH B pa:BHOOTCTO)".!lq!IX ITO aSllvlJTY '~O't!I<:ax H 3aTer.t C llOI'.'IOll(LIO 

,li,liCKpe THOI10 (!)Y';>L e-rrpe o6paso Bai-IEJI HaXO,TJ}IT CJI rapr·.-10Hiti't!e Cirn:e I\0 39XDM

II;HeHTbl rroJUI. HsMepemm MOJKHO rrpono.nwr:o o.n;roo:r Bpamruoll.{IDJ1CH .n;aT't!Inwr.r 

HJUI · CJICTm~1oti ,UaT't!:HWB, paCIIOJIOJKGHHLI>C HeiiO~(BIL'lCHO. 

}J.J]JI I\Oiiill8HCElD.mi OCHOBHOU :Km,moH ~HTI:l MarHHTHOrO ITOJIJI B ,IU1IIO.ll.BX 

MO.iilliO llOJ:,18CT11T:O B lJ;8HTp t1arH:¥I'I'a eu~e ::>,D;UH OllOpHLitf ,TI,aTtrn:K, CMPHaJI 

ICO'l'Oporo 6y,UeT BS!lJ::ITaTI,C.R: !I3 CHrHMOB OCTaJibHHX ):(aT'TIIROB. 8TO II0-

3BOmiT II013HCHTb TOtfHOCTL H3Mepemrt1:. 

TOliHOCT:b BLftiECJl8I-E1JI rapMOI-IH1Iec:nax IW:3WtTIDJ;II8HTOB 3aBHCHT OT 

TO't!HOCTH :!·f:.=;uepei-I:Ul J,.:arHIITHOrO IIOJI.fi E .Ka:'IQJ;O:H TO'tiiW, a Tarorte OT 

'l101.{HOCTH F3I~mpemm W)O:P.IC1:Ha'l~ 8TII.X TC't!CI\.., 3Ta sanHclll'vrocTb OHJla 



-13- II -

HCCJlO,lT,OBaiiD. ;n;JlJI CliC'l'8!JH H8ITO,IT,BID:tJU:JX )LaT'-DIIWB, paBHOi.lepHO paCTIO-

' 
JlOHOHHUX orl' 0 )];0 2Jf. 1\ruK)J;OL'fY ;rr,a'~lffiKY B rrpe,n;eJia'{ BU6pa.HHOt'I TO"I:!HOC- : 

Tn cJJyqattnm,l o6pa3oM sa,n;a:saJiaCh norperrmocT:o us.Mepemur rro.n.H :a rro

rpeiiiHOCTH B IWOPlCviHaTa.X. 3a.TeM ,U.:UI IIOJUI C 3a,TI;aHII1TI;I Ha6opoM rapr.10-

IHfli8CilliX Ito8cixl1nn;HeH'roB (B .n;annoM cJiyqae sa..n;aBaJioc:o IO rrepnwc rap

MOHTn\) MCCJlO,TI.OBa.;rrac:o 3aBl1CllMOCTb TOtlliOCTII HX BOCCT8.HOBJ18IDI.ff OT 

TOliHOCTM nm.mpemm J;1ariniTHoro IIO~ill H Roo:p;rumaT. Pesy.r.iliTaTH IIpiiBe

,rr,eHLI B Ta6.JuiiJ.ax 2 (;rr,.~1JI c:rrcTOMbi ;rr.aTtmKon, nsMepm::Jil(lD( By RourroHeHTY 

rroJIH, pHc .2 ) 11 3 (.U.JlH cPicTeNILI, nsMepmometi Be p:vrc. 3 ) . B sT:rrx 

'l'a6mu.~ax.LiR H L1 e -TO'IHOCTII sa,n;mllill R li e ItOOp,n;unaT ,UaT'llliWB' .P 
O'J~I\ .. llOHOHliC O'I' l13M8piTT8J.IDHOM CYICTe!vill OT Ma.I'ImTHOi1 0011, (" - yi'OJl 

~~18~,I~,IIy HOpMaJ.IDIO I\ HJ10CIWCTI1>· ]T;aT'IJH:a II HarrpaBJJ.eiD18H l13f:!GP.,'18i!IO.i1 ROM

ITOHOHTbi r.,rai'HUTnoro noJm. ~ A 2 - OTHOCHTOJibHM (no OTHOllieHHhl r-: 

ai.111.TUITy,TI;e OCHOBHOif rapr.IOHI1:ItH) TIOl'p8lliHOCT:O BOCCTfl.HOB.:18HIDI ar,il1.71llTY,IU~ ' 

Iilla)J;pyTIO~TJ.bHOi:t (.mniGllHoit) rapr.10HHJU[ Iv1arHHTHOrO TIOJJJI , L} o(2 - TO"'I-IOC'I':O . 

BOCCTEJ.HODJleiEf.H ee Q)a3H,LLlA -c;y'LmrapHa.ff OTHOCMTGJI&HM rrorpeiiiHOCT:S 

BOCC'l'aHOBJlOHJIH eJvffiJIII'l'Y)J; H8JlHIIeiiHI:D: (2 ~ 11 ~ 10) rapMOIDII< IIOJ.l.fi ,L1d1 - , 

TOLIIIOCT:b BOCOTaHOB.TIOHUH W33H lUIHC•JI:OHOll rapUOHIDtFI. B Ta6.7llDJ;8 2 o(1 

oTcy·rc•rnyerr•, 'l'aR n:ar~ cncTeMa, nsr.repmor:.La8: By , He rrosBOJIJl:eT orrpe

,n;eJni'I'L tXf. 1'aOJIHU;bi 2 li 3 orrpe,Il;O.'~JJUOT Tpe6oBaHiill R H3M8p:UT8Jll>HOi1: li 

cMcTeMe, Hcxo;IJ;rr 113 TEeoonau:rrH_. I< 'J'O'IHOCTH orrpo;n;e.ileHn.rr Bemr%!! ~) /12 ;:. 
8 Tao;i'. 4. npuSeg,~/-11.1 a..occ/lHJTI-I~Ie TOltJ.IOCTti ~~C·-

o('2. H 2 flh • C7CN-!o8ne}lufl 2Cip,-.,1oNJJtteCKUX Korcptpi.ltf/./elircg_ 

113 Ta0.7llii~ BII,IJ;HO, 'Y:TO CIICT8Mf., II3Lt18pill0:I1aq8G -IWl.!IIOH8HTy, 0'4:8H1 

tiYllCTDHTCJlLHa K rrorpOUIHOCTJTh1 yrJIUBLIX IWOp,1I,ll!-IaT ,UaTtDIIWB 1! liX opneH

THpOBKH orrHOCE'l'O.IlLHO IIOM. B CJIC'J'eMe J!W, H3Mep.moll~e:il B~ I-~o;,moHeHTY t 

Tpeocmruum I\ 'l'OliJIOC'l'H ycTaHomm: ,r;aTtiHIWB sHa\ffiTeJl...:.ono HIL~e. TaR 
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TpeOOBa!Ili.H Ha 'I'01IHOCTU YC'l'ai{OBim yrJ.OD O JI 'f D TaKOi:f CI~CT8!.I8 ~ 

I0-
2+ l0-

3
pa,n;t a Ha OTIIOCli'l'8.Jl.ni-lli8 TC'tll-IOCTM ycTa.HOBIDi IWOp,IUmaT 

~ ll -~?~ """ro-2+10-3• 3lJ,8C:b Ro -pa;uuyc arrepTypH • 

.I(J.tsr cpanHeHJUI Ilp:HD8lf,8M TO'll-IOCTll YCTaHODiill yrJIOB :H IWOp,IUIHaT 

,II,aT'll1:IWB n/19 ' 20
/. Tai\ B /I9/ yrJlODaH KOOp,IL'!HaTa ,II;8.T'll::"W. 1I3!.1ep5!

Jiac:o C TO'IHOCT:OIO ±ro-4
pa,II;, a ero OpH8HTnpOBKa. OTHOCliT8JibHO IIOJIR: 

C TO'IHOCTLIO :!:3 I0-3
pa;n. 11T06H II~KJ1I01![1:T:O CHCTm.IaTII't!8C~J10 Olllli6Ky, 

CBJI3aHHYJO C H8T01HIOM Opli8HTarni8H ,TJ,8.T 11..11\8. OTHOCRT8.7ThiiO TIOJJJI, rrpOBO

,II;llJlliC:O TaiDite II3MGpeH¥SI C ,n;aT'!UKOM, m)B8pHyTUU Hall 180°. r/20/ ROOp

,101IIaTbi ,UaT1!11Ka B II.JIOCI\.OC'rli, rrepii8HJ.T,liiK,(JL'ij)HOi1 OCH MariDITE!, onpe,UeJIJI

JlllC:O C TOl.fl{OCTLIO .::!:0,0025 l:!.I, a B,TI;OJID OCII MariDITa~0,3 ~.:.!. YrJIOBa.l1 

OpiieHTWlHJI .n;aT'lliiCa O!Ip6)J;8JJ5IJJaCL C T01lliOCT:OIO ;D;O 11 
• Ka.~ BU)J;HO li3 

TaOJI. 2, Tal·:IW TOllHOCTH lVIH CHCT8Ubi Ha pHC. 2 He Tpe6~nOTC.H. LIOE-

HO C ;I1;0CTa'rO'tJI-IOli TOllHOC'rLIO OIIpe,n;eJll1Th rapMOIUiti8C¥JI8 KO::KI'fl;rrureHTbl 

n rrp:vr 6oJiee yrv1epenm:IX Tpe6oJ3aBJifiX K J[3MepwreJGHoii cncToz.te. 

' 

Om~T pa6oTu B 0HAJiel23 ' 221 rrmca~ HBaeT n;eJiecoo6oasHocT:b pasmr-

T:IDI pasJnrtrHbiX 1vleTo;n,nR .n;JIH H3MepeHILH c BepxnpoBo,TI,rrmnx Ma.I'HUTOB. Tru-:, 

Harrpmmp, XOJlJlOBCEaJI M8TO,TI;Illia HCIIO.libZOBaJlaCI.> ,If.J15I U31.IGp8illiH OCTaTO'l 

Horo rroJm B IWHTpani>Hoii o6.ilaCTII .nnrroJJH n,no.Jl.n ocJJ./24/, a Ta:&-:~e 
< 

' 
KpaeBoro IIOM :H OIIpe;n;eJieim.fi oqxpeiCTllBHOii ,1J,JUIHH r.TarimTOB. Kpo;.Ie TO- ' 

ro, XoJlJioBcican: MeTO;LUIKa ncnoJII>so:aaJiacn ,II,JIJI a6comoTHoii n:PITBH3IGI 

/')r::; 
JI3Iv1Cpe:tmit C IIOMOllfblO I\aTYJH8K "'

0 
ll ,ILJlH CH.HTIUI 3aBHCID.!OCT:.J II0.1J..fi B 

D;8H':rpe ,ll,HliOJLq OT TOim TIIITaHJIH MarHUTa • 

1'IsMeperU!J! ;~~e rapMOHMllCCICHX IW3~'f!D:ru;neHTOB, r.re,J:Uiam-IO:t IIJiOCKOCTl1 

·li OCII Mai'HliTOB ITpOBOjl;I!JrnC:b C nm.mmLJO .Pa3JHfGJiblX :H3tlG]:)HTe.'ThHJ:L'\ HH-

;nyi\.f~HOHHHX H:aTYJilOIC. 
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j 

fl,IcepHbiM Mai'tiii'l'HbiM pe30I-IaiiC (Hv1P) C"llliTaCTCR I\JlaCCU1.!8CIGIM U8TO- ll 

r_ :ffi'-JP MarHI1TOr .. TeTpi1:R. 

ij 
lCOM M3L'IGp8Hll.H aOC0.11IO'l'lillX B8JlJPIIffi I-1HrHI1TH1IX TIOJleii/I/. C OTHOCTIT8.7IOHO :~ 
llpOCTbiLIH cpe)J;CTBaUIH 3TOT M8TO,ll; o6e )ll0'111Ba8T a6COJIIOTHH8 TO'!HOCTH ¥13- !j 

il 

MepeHM.fi IIOJIHOI'O BeitTOpa IIOJUI......., I0-5t I0-6 /Z ' 3/. 0CHOBHI:IM rrpe:r.l'.~eCT- !j 
1,,~ 

n 
!J 

BOM 8TO:ii MCTO,ll;HK.U JIBJIJ18TCR B03MOJI\H:OCT:O Bec:or.ra TO"t!HOii pe:rucTpa.r.um 

qacTOTI:I .HMP, IWTOpM Henocpe,UCTBCHH:O t.Iepe3 .H)J;8pH1I8 KOHCTaHTI:.I CBR3alia J 
l 

c ll3l'/l8p.H8I'i1hiM llOJlei-:1 e HarrpMMep' ,ll;JlJI IIPOTOHOB B llOJJ..F.rX ,n;o 5 T tiaCTOTa !j 

i ~ 

HLTP TeXHID~a 11acTo Rcrro~11I>3yeTcFI ,TI;JIJI Ka.JJ.H6ponoK ,IUITIOJl:bHJ-lX 7-teJies-
1 

Hb!X Mai'HHTOB CO cpaBH1!!T8Jl.LHO BhiCOI\Oti O,ll;HOpO,n:HOCT:OID, Onpe,TI;e~eMOM 

wopMoti noJliOCHbiX narwHelfH¥IIWB. 3a.mJCID/IOCTL CMI'Ha.Jl.OB ID.IP OT cTeneHll 

O,Il;liOpo,rr,HOCTM TIOJUI C03,IJ;aeT Tpy)J;HOC'I:O npH H3MepeHHH 3T:VIX IIOJieil, a 

Ta.J.Cite B CBepXIIpOBOlf.Hil\IDC ,ll;HIIOJl.ffX. I: TIOCJ18,n:HHX .TI:OCTY~aiOTC.ri 6oJiee BHCO- ) 

Rne no.mr, HO OHH OI\a3LIBaiOTCR, Kai{ npaBHJlO, :a Me nee o,IUiopoJu-ru:.rn. /?I ~ 
~ 

)J,Jlfl llOJle:U BU:Ille 2T 06Ht11i0 B 1-'~a'!eCTI.e iliJP o6pas:qa npiTI:18HmOT He fl1)0TO.Bl.I :~ 

a R,T.J;pa JJ.H'I'I1.H, ,UeilTepM.H, aJ'JJ8I·JHHli.H, 1\'Ie;n:u H ,IU)., y KOTOp1IX B 3TZX IIO.ilHX t 
1JaCTO'l'a .HJ~,lJ? HlD:W. 0,IUiaKO HX IIpru,:eFOHHe CIDtX\aCT OOJiee, 'ti8U Ha liOpJI,I;;OI\. 

BGJm't!1nry cHrHa.Jia .ffi.'lP n '118M car.lhiM ;> ·cyry6JLITeT npoc5Jier.ty noJiy-remm ;uo

cTaTO'Y:Horo ]T,Jl.H 'l!8TIWli perncTpa.IJ;I:ffi OTHOlliCHH.ri CIII'Hana .ffi:[p K WY!IY B 

cpaBHH'rGJJ.LHO H80,IJ;HOpO,n:H1IX IIOJLFIX. 

CyiUCC'l'Bye'l' p.H;n rrpa.I\Til'iGCKIDC <:I10C06on IIOBill:I8HTIS=I OTHOlJCllli.H CMI'Ha-

Jia It wyr•/IY. 8To cnoco6 Kormencaw1I1 rpamreHTa noM B oc5'beMe o6pas:ua 

C IIOMOJ.4bl0 CllGI.J;MaJI.HIO:ti MarHZ'l'IIOli C!ICTer.11/3 ' IO/ • I!OJIOmiTeJibHOe B..TlliJi·

IDie Ol~a3LI:EaeT OIITliMl13aiJ;RH t.IYBCTBU~~CJILHOI'O OO'beMa 00pa3Ua, IIOE!.mJe

HIJe TIJlO'l'IIOC'U! R,Uep B oc5pa3I~e n BW50p , COOTBGTCTBYJOLU8M ;noOaBKR rrapa

Mai'HI1'l'II.bLX no HoB B J:U1.IU<'.HX o6past~a.x , B HeRoTopLrA cJiyqamc II"JIU•1e!-I.ffiOTc.n: 

'
I 

•. 

OIITID:Ja.11I)H3J-I cPI1.Jli•'l'pail,liJI CJiriialla Ji!Jl:I CHCTeHa pCrilC'l'paunH C Ha.ROIIJiem~el.:, 

n YCJK\TI.IIOHHBJ\1! JJG:i.}"Jl:OTa•ron :nsuepen:rti/'7' II/. 
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Orrpe.n;eJieHHHe T:PY.IJliOCTn B HT:l? MariDITOL1eT:pax B03HUKaJ:JT npn y.n;a.

JieHlm ,U.aT<rn:H:a OT 8Jl0KTpOHH.biX H3l'!l!~pYIT8JlLHBX CX8M ( CH:H."":r.aeTCR: rrepeitpLI

TIIe n rro,rr.nuanasouax, yxy)JJllaeTcn 'IYBCTBHTe~1J.LHOCTL) • BBe.n;emre 1.racTrr 

8JleRTpOHHOM CX8Mbi (Harrpnr·:rep, aB'l'O,IUIHa, ,IJ;eTeltTOpa, BXO,TI.HOro YCHJ.rn:Te

JUI) nMecTe c ,n:aTtmROM B JISMepneMoe rroJie yJiyqrnaeT ;}'1tasa.HHI:le xapa.RTe

pHcT:vrrrn, ll03BOJI.HJI .IJ:OCTaTO'tiHO rrpOC:TO ,IlliCTaJIIUIOHHO nepe;rr;aBaTb YJ!-8 

HH3I-coqacTOTHHe CHri-I8JIU lf3 BXO,I(HOI'O 6JIOKa B OCHOBHO:ti/I3/. llpaB,n;a, 

Ha BXO,n:HOM 6JlOR H8.RJia,IU:lBaiOTC.ff TpE 60Balll1..fi - 8JI8M8HTbi CXeM ~OJI(:iHh! 

pa6oTaT:O B Dll!pOROM ,Ir,HaiiaSOHe IIOJlEH H 6hiTI> HeMari-ll!TH1U.ni. 

3a IIOCJ18,I(Hee ,n:eC.ffTb-II.fiTH~8Tb Jl8T CTa.JlO 06bi'!Hlll\l II:pl!l:l8H8HIIe 

B .ffi'.ilP Ma.rHIITOMeT:pax IIOJlHOit HJm qacTM'IHOi:i aBTorr.a.TI1:3a.IJ;IDI IDC pa60T1l, 

qT0611 IIOBHCIITb H.X 6LICTpO,I(GllCTBI1G H T01IIIOCTL H3Mepemm, OOecrretTIITI> 

CBSI3:B C 3B1\A. Cro;ua OTHOCJITC.fi pa3Jlti'!Hbi8 IIO IIPIIHUlill81;1 11 8JIEt:IGIITaLI 

CHCT6I,lli aBTOMa'l'H3a.IUIU ITOliCKa CHrHlJIOB .ffi',iP, CJl8JE8IDill 't!aCTOTH B ,TI;aT-

'tlliRe Sa li3.Mep.HeMill:1 IIOJI8M, a TaiQl\8 CHCTer..Thi aBTOMaTli'I8CKOrO H3i'.:epGHlLq 

qacTOTll .liUIP c npe,n:cTaMeimeM posy.'ThTaTa IB e,Illllmu;ax r.m.rHIITrroro rrod3~ : 

B CBepxrrpOBO.IJ:.RJ.UUX MariDITilliX CMCTeMax HHOr,n:a Tpe6ye'l'CH llpO:BO

;IUIT~ I13MepeHH.ff IIOJieK !rpH HII3RHX reJUieBhiX Tei'&IepaTypax/ 
4/. B 8'l'OM 

IJ;Ot ... 1 He06XO,I(HM aHTHRpUOCTaT ,I(JUI Hopr.IDJlbHOH pa60Tbl MTtiiiKa. 3Ta sa-
. II - ·~ 

.n;aqa ,If,JIH BHCOI-GL"'{ noJiei1: Tam~e ycnemHo pemae'I1C.H npm.reHeH:v:er.r rrpn Irn:SIGDC 1 

TGMIIepaTypax B Ka'IGCTBe o6pa3D;OB r:opOTIIKOB MG,IT,H, HaTpl1JI, aJliOIJiiT!TIJI, 

liTO, lCPOMe TOrO, CHJIZ\aeT paOOqyiO ~aCTOTy B 6oJiee y,n;o6mlli H/"t! .II~a

rrasoH. 

HecMOTPR Ha j'KasaHI-ILie orparur't3cH:rur illllP r .. teTo,n;mm, BUCOKire r~teTpo~

Jiorn"trecime B03MOJI\HOCTU ee :IDllill;UlipyiOT HOBI18 IIplll,I8H8IlliJI B I:3r.mpeiDIIDC 

xapmtTepnc'I'lHC B pa6o"trnx ,IUIDOJThHhiX rvrarHHTax YCROpl1TCJlefi. TaH.IIT'.1 p 

. ' 

. ' 
I 

' . 
\ 
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ITOI\a3aT8JI:OIIHM rrpHMeporv/
2,3/ .ffD.JlH.8TCR llCIIOJI:b30BaHH8 fUilP - TCX1-ffiKH 

;rr,JLq II3iv!8p8HHH TOIIOrpaclJrr:vr IIQJLq C;OJILIIrnX .1JJTIIOJILHb!X r.18rWATOB IIOBOrO 

MIO:Hom1oro HrucormTeJI:oHoro IWJIDIJ;E B UEPHe. Oo~rur ,I~mrua warHii'I'OB 

44 M, IIpOB8.I(8H1I R3M8p8IU'I.ff B 25( ThiC. TO'I8It C TO't!HOC'rLIO ..._ I0-6. 

YcoBepmeHC'rBOBaHH1IM BapHaHT m-:IP MarHII'l'Orv'IeTpa/
31, rrpH~ii8H8IiHOro 

B UEPHe, :mvmeT .mranasoH IIsMepReMHX rroJie:n - I It"rc + 68 IU'c, nepeKpl:l

BaeMu~i 'tleT1lpLM.fi npoor-nn{ar~m: c H2 ) (.n;o. 2I Krc) R ,II,Byr..m - c :D2 0 . 
0CHOBHOM OJIOit MarlillTOM8Tpa CMOH rnpOBaH B C8KUllli ;1/[ /1 ~OliHOM IIm

pl1H1l. B HeM co.n;epnrn:TCJI p .. -Lt. ri3HepaTop (30+90) MI1J;, BHyTpeHHlrli 

'tlaCTOTOMep C IUI,Il;1IKa.IJ,l18ll pesyJILT<lTOB B 8,IUUUIIJ;ax ITOJIJI II BC8 OCTaJI:OHH8 

8JI8RTpOHH1I8 CX8fi'Il:l. MarHHTOM8Tp 008CIT8'tlliBaeT ITOIWR, rrpnBH3KY H CJI8-

'1K8HII8 sa ITOJI8M, a Ta.Kli\8 pR,Il; .JWy:I'HX a.BTOMaTIIiieCKIIX IIO;IJ;CTp081~ pe~KIIMa 

OCHOBHOH CX8hl1l. Mo,rryJI.lli.:~mi ITOJI.ff H ,ILaTtniKe :UM88T IDI.ii006pa3Hy-1i) (DOPivJY 

c 'tla.CTOTOH 30 m H ru,m.JiliTy.n;o:ll .I-:o ""' ro-4 
Bnsr.1. I\ usr.:e:p:H'l'8.:'1LHO:·,ry 

rrpOOIUIRY B03M01ICHO npHRperrJIRTI> ,Il;F.8 rre"tiaTHLie RaTyillKU )J,JLq Km.meHcau;m! 

rpa.,IUieHTa B o6'I:>cMe o6pasiJ;a (.n;o ~0 rc/cM). 

)J.pyriiM npur,ieHeHReM no.n;oonoro HMP Mai'HIITOMeTp/7 I .ffB.TlJieTcR 

orrpe.n;eJieHH8 3a.BI1CUMOCTII a.OCOJIIOTH:>ro 3Ha1!8Hl!.fi D;8HTpaJJ.:bHOrO ITO.!LH 

CB8pXIIpOB0,1I,ffil.ii1X ,I(HITOJieti ",lla6Jrepa" B illHAJI OT TORa IlliTaiU:I.ff r.Iai'illiTOB. 

B MarHHTOMeTpe ;rr,JI.ff .n;IianasoHa rroJDil ( I7+55) Krc ncrroJlbsoBaHH .FI,ILpa 

JIIIITU.FI ( L l te -+ ('u 50~ ) .. Pam.mp o6pasuoBoi1: aMny.711I - ~ 3 1.111, 
• e ~ 5 w.t c K03t)j:fllUJ;VI8HTOM 3afiOJIH8HII.FI I~OHTypHOM RaTymKIT - It 0. bHJm 

nponepeHhi pE,n; r-.m,rr,m!mKB.URti .:rurrroJieit. Hrui6oJiee HeO).UIOpo,rr;U:mm OKa3a.Jnic:o 

ITOJIHOMaCIIITa6HLI8 (,I!;JilHia 6,6 M) CBepXJipOBO~Ie ~Ill0.1IH cepnn E22. 

J1:,Jm cpaBH8IUIJ:I: OHII IIMeJUI O.IJ;HOpO.IJ;HCtCTL ·"'-" 2 X 10-4 110 o6pa3IJY 

( 0, 035 cM3 ) rrpu 20 rd'c. 0Ka3aJioci , 't!To .n;aiite wm npoToHHoro oopasiJ;a 

t 
I 

. F 
'1• 
" ' ~t 

.r. 
! . ·. 
! ~ 
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C OIITUMaJI:OH1Ir/I OO'hGMOM, ROTOpHit paCIIOJia.I'aJIC.fi B HffiiOOJiee O,I.I.HOpO,IUIOt.: 

~eHTpaJIDHOM IIOJie ,IUIIIOJ!I>HOro MC:lrHHTa E22, IIpli BGJlli't!RHe IIOJUI '"'-20 I\.fC 

cHrHaJI HMP Tpy,n;Ho Ha6JTIO.n;aeM. I: CBR3H c aTI:IM 6hiJia .norro.mmTeJI:oHo ocy

mecTBJieHa cncTeMa IIOBbiiiiernm O'IHomeHM.H cnrHaJia K myrvty. llepBoHatiaJI:sHo 

HCI10JI:030BaJIC.ff l1p0Mhlll1JI8HHblll OCDI1JIJIOrpaQ? C D;fitfJpOBI£.1 yrrpaBJI8HM8r/I ~I1pi-.1H 

TeRTpOHHIW coBMecTHO c 3BM PDP -II. OH:v.r rrpoBo.JUrmr Ha.ttoiTJiemre n 

ycpe,TI;HeH:vre CI1rHaJIOB HMP, CHHtKaFI OTHOCMTeJr:&Hhlli BRJia,n; lll~/T•IOB B ROHe"ti

Hhiii pe3yJI:OTaT, I\OTOpbi.kf rrpe,n;cTa3JI.ffJIC.fi Ha 8Iq>a.He OCIJ;IfJIJIOrpa.e.pa. B IIO

CJIG,IJ;Hee npervm: aTa ;rr;oporaH n: rpoivi03,IIJta.JI CHCTeMa 6HJia 3BJ\1eHeHa OTHO

Cl1TeJI:OHO IIpOCTOH, KO~illa.RTHOM H ,Il;8Ill8BOii, a.HaJIOrHtiHOll IIO pesyJI:oTaTE..i11 

cxevroit Ha ocHoBe rvrn:Rporrpoueccopa cep:IDI 6800. Ycpe.n;Hemre rr:ponsBo,II.1:T

cJI no 250 TOtiRa.M c 8-6HT pa3pemeirneM npu 64 cKamrpoBaHHRJC mrrHwra 0 

}J)m o,IJ;Horo ycpe.zu-IeHIIoro H3Meper~m Tpe6yeTc.H IO ceK. B pesyJI:oTaTo 

OTHOil18Hl18 CI1rHaJia I~ rrryr.;ry IIOBHIIIc.eTCJI OOJiee, tier!! B 8 :pas. l{po:.re TOI'O, . 

o6LI'l!HO Tpe6oBaJmcL onpe,n;eJiemrue ycnJUIJI ;rr,JlFI CHH~emrn BJrnm-r;IJI Ilf'JMa 

oT mrTaHIIJI MarHI:ITa n Ivm:ItpocJ!oHHoro myT·iia. Ho .na~e c :HCIIOJib30Ba.IDiei:r 

BC8X. yKa3aHiillX yXUI.TJ.P8HUi1 l1pll BblCORHX IIOJLH:X"""' 40 Kfc CTaHOBIITC.IT 

TPY,Il;HhlM Ha6JIIO,n;aT:o cnrHaJI OT .ff,Il;e.[) miTIUI np:rr O,lUfopo,n:HocTJIX rroJIJi "X"Ji:.~:e 

Io-3; 3 CM • 

B IIOCJI8,Il;Hli8 rO.TI;bl B npaKTIIRJ MarHUTHbiX lr3?.18p8Hllll BOIJJia !.teTO,IU:-. 

Ra HMP C IIpiD.-18H8Hli8M rrpoTO'tlHOM HIULROCTM, 00UqJIO BO.I(H/B, 9/. B Hefi 

HJvlP - Ma.I'HIITOMeTp OOh!tiHOrO TUlia UCIIOJIL3yeTC.ff RaK a.HaJll!3aTOp H8.Mar

HU'tl8HHOCTH rrpOTO'qHOM BO,Il;H. MarHHTOMeTp pa6oTaeT B lipOCTHX yc;roB;IJIX 

C .n;aTtm:ROI.·I, I10M8lll8HHbU,1 B O,Il;HOpO~;HOe cpe,n;Hee IIO BGIDI'tlliH8 aHaJIM3I!py:>D

ll\88 IIOJI8 BCIIOMOraTeJI:OIIOrO Mai'Hl:I'Ia. 0CHOBH0ll iiee I!f3Mep:wreJThHHil ,TI;aT

Tffii(9/, npOCTO:il IIO ROIICTpyr<D;Im - TOHRa.ff CT8RJIJIHHM Tpyc5Ka (6 2-

-3 MM) C KaTymKO}i Ha H8M 113 H8CI\OJILKHX BITTROB, IIOMema,e•rcH B li3M8-

' . 
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pR8M08 ITOJIC. Ilpe.n;Bapn:T8JI:OHO Har1ai'Hli'liCHHM BO,IJ;a IIOCJI8JJ:OBaTeJihHO npo-, 

xo,mrT cHa'tlaJia 'tlepes .n;aT'tlllK HyTan;IIH (rrcpeMariDil:ll'IBannJI), a saTeM 

118p83 ItaTynmn a.Ha.JJli3aTopa. il3IilE!H8HII8 Haiv1arHIPI8HHOCTH npOT01IHO}i BO

,If;bl B .n;aT'tllilte HJTa.IWII npOHCXO,Il)I~~ IIpH COBIIa.,IJ;8IDHI 'tlaCTOTlil p .. - '-/. CHr

mura, no,:n:aBaeMoro B ItaTYJ.IlKY .n;aT~mRa HyTar::r;rrnJ c -qacToToii rrpoTOHHoro 

pe30HaHCa B H3M8p.H8l1'10M IIOJie BH3'TPH ImTYJ.IlKH HyTai."(kUI. 8TO H3M8H8HI18 

pern:cTpirpyeTCR a.HaJIII311:pyiOIU¥rM .f:U'ilP - MarHHTOMeTpoM. HcnoJihsyeiVJHit 

npOTOHHHM CHrHa.JI ,n;aeT MaRCHMMI·HOe OTH0lil8H1I8 CHrHa.Jia R ruyr.:ry, ,n;aT

'liHR HYT8.UfiU O't18Hh ROMIIai\TeH, a o6'beM HYTa.I.J;ffii MonteT .n;oBe.nen .no -.., 

0, 002 CM
3 • Bee 8'1'0 ,u;onycRaeT H80,IJ;HOpO,Il;HOCTh l:I3M8pJI8MOro TIOJUI, 

HaiTpiDv'lep, ,IJ;O 5%/ CM, IIpH ROTOpot TO'liHOCTL li3M8p8HID! Jiy'lli18 0, 05%/9/. 

C O,I(HJIM ,n;aT"tUUCOM HYTar:J;ITH F. COOTB8TCTBYIOJ.ll.ill,1 reHepa~i.'Opor.I B. 'ti. 

MOW:IO H3M8p.HT:O IIOJI.ff B rrmpOROM .1)1aiTa30H8 OT M8H88 I0-4T JLO 00.1!88 

IO T. .UaT't.fl1R Boswoliilio y.n;a..mrT:& · c T ocHOBHOM anrrapaTyphl Ha HecRoJI:bRo 

M8TpOB. IlpOI\8.JJYPa perUCTpa.u;IDI EYTaqiDI II OIIp8,IJ;8Jl8Hl18 'tlaCTOTH ill',]p 

H8CKOJI:OICO CJIOt:rnee, 'll8M l3 o6LI1!HCM HMP r,mrH11TOL18Tpa, H norr.a He a.BTO

Ma'l'U311pOBaHa. 3a C'll8T 8TOrO, O'I'tlaCTH, peaJioHO ;(OCTHiKUr.1aH TO'lliOCTh 

I13MepeHUJI H8CROJILRO HIJJK8 - 10-4-I0-5• C IIOr·IIOJ.4'I>IO 3TOH ~.18TO,IJ;Urn: IIpO

B8,TI;8HO pR;LJ; nsMepeHHi1: B MarHHTHliiX CHCTeMax/9 'IO/. B r .. !ariDITorJeTpHH 

CBepxnpOBO,JJ.Hlli,HX ,IJ;llTIOJie:n S.Ta M8TO;LUIRa CO BpeMeH0M IlpH COOTBCTCTByio-

ll.l8ll ,n;opa60TR8 LIO/K8T ORasaT:OC.fl B8C:OMa TIOJI83HOH. 

) 

,_ 

' 

;. 

i 
PaccMaTpHBa.rr HVlP MeTo~I<Y c 'l'O'liiGI speHI1H rroTpec5HocTeii MarHnTo- ; 

j 

MeTpHH Ha YHl{, CJIG.IJ.Y8T Blii,Il;CJillTL CJI8,eyiDW,He peB.JThH1le B03I.T0/1HOC'l'li npn- :. 
~( 

.M8H8HHJI. Bo-nopBhiX, .HMP - fv1CU'H1iTOr.rreTp OCT81IeTCJI OCHOBHLIM rrpiiOOpOl'J 
l· 

,1l)IH aciCOJIIOTHOM npeD;YI3MOHHOM Ra.mr6pOBI·OI MarHHTOM8'l'PU1!eCIWi1 annapaTy- : 

pN .npyroro Tliiia ( HaTipUMep, XOJfJJ::>BCilliX MarHliTOMCTpOB) npM HaJllilll!H 

COOTB8TCTBYIOll\llX 8'1'3..1"'IOHH1IX O,ll;!lOp::>,Il;HUX I-.1ai'HilTHhiX IIO.JI8M. 
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Bo-BTOphix, MeTo,IT,IIIW. HL·1P B HacToJm(ee npeMJI nosnor.JieT H3MepJITh 

HeKoTopble xapaKTepucTIIIm cBepxnpono;rr,rlii~x ,JJ.liiiOlteH (raycc-atmepuym 

3a.BHCHMOCTh, pacrrpe,rr.eJieHIIe IIOJWi1 B M8,IJ;H8JIHOi1 IIJIOCIWCTH). 3TH B03-

lv10ru-IOCTH desyCJIOBHO IIOBI::ilC.fiTC.ff HpH ,rr.a.JibHeiillleM yconepiiieHCTBOBaHID:! 

HMP arrrrapaTypbl H ee aBTOMaTnsar~un. 

B-TpeThiiX, ROHitpeTHO ~lliTHBa.ff IIp8Ul\1Yll-\8CTBa M8TO,IJJU·::M ffi1fl? C IPJ

Tannei1 (rv18Hhllla.ff 1JYBCTBHT8JlhHOC~':O R HGO,IU-!OpO.TI;IIOCTH, MaJfcllti 00~8NI 'tf!JB- , 
i 

c~'BnTeJI:&Hofi ·o6JiaCTH 11 Bcero .rr.a~''tlliRa, I.I.IHporurii Herrpep11BHHiri ,n;narrasoH : 
l 
I 

I:l3M8P.ff8MbiX IIOJiefi, B03Iv101KHOCTh y,:n;aJiellliJI ,IJ;aT"t!lU\a Ha 2-3 l.I OT IIp:VIOOpa) ; 
I 

a Tamr\e ,IJ;aJI:E.II8llili88 yconepiii8HCTIIOBaHli8 COOTB8'l'C'rBYJOUU.fX 8.118RTpOHHLIX l 
I 

CX8M per:HC'rpaiJ;riH U aBTOMaTII38.IJ,1(H HX pa60Tbl, peaJli::>HO B03r·.IOI:iUIO ITOBI:.I- ! 
I 

CIITh MeTpoJiornqecinre xapaKTepnc Tnror MeTo,n;vnrn: MJI yKasaJnrux BHme u 

HOBiiiX rrpmvreHeiDI:ti. 
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11 I:J ' c.• ~~~ I·; -~.,. ,., T.J i r . ., 
v .n.. l\. .h -v 'l J!j n .d .b . 

Hcxo,TI;H 113· p3.c~:·.;o•rpel.iHL:x B11llle oosopHI:JX na'J'epEaJIOB no I.18.PHHTO-· 

l\18'l'pTI1!8G¥JI.lJ .!'.I8TO,J;E?~Cl:.I TI ~DITLIBWI ,l.COC'rErHyTH8 pe3yJILT8'l'Ll ITO C03Ji,a-

mno H 8IWIIJiyaTai..U.ili pH,IJ;a Ii31:ep:rT8.iiLHb!X CHCT8L1 Ha OCHOBG 3THX I·.i8TO

,D;1IIC B O:lr.L:i H ~I~B3, r.'lOiiG-10 pelWI !8H,Il;OB8 TL CJI8.IJYIOUWI8 npe,IJ;JIOilWIUIE ,IJ;JI.H 

odcy;?..,TI;8IHI.FI B IW.118C'l.'B8 nepCTIOE'mBHblX pa3paoOTOlC, IWTOpble CivioryT 

6HT:s :ucnoJlbsonanu .J;JI.:'1 peruemur sa,ll;ati no r.rarHHTHLE.T II3MepeuHm .. 1 ua 

YHl\. 

ITo xoJVIOEcKo=t I ~eTOlC.ii<:e. 

I. ,lla.JILHe:·iLee coBeplile:t!C'l'30BaHHe ocHOBHoii nsLTepnTeJILIIOli xoJI-

JIOBCIWH 8IIII2p8T;T.PE, ':i.'l:iJia i.L.IX- 3 11 MliX-3, c :ue.:r:r:olO IIOBhiillCIIHSl TO'IHOCT=:t 

... ~-LL 
H3I.18p8IIIJ:.fi IIOC'l.'Of.i:l-rl-:l.!X: U HLi.IIjJI:o:;HhiX ;;IarmiTHblX HOJ!Cii .JIYtiiiie, 1181.1 10 ~ 

II pacunrpomno ,l~Eam;.su~m J.J,O ,....,. - '1" 
.) ' aD'ro;.~a TII32IJ.TIH npouccca H3i.mpeHTT.H 

H CB.FI3H C 3i:LI. 

2. ITpOBG,!J;8HEe pa3pacJO'I'HTi H C03,IT,8Hli€ OTili'.i'HOI'O I/iaReTa MHOrO-

,IJ;aT'U'l:IWBOI'O XOJLil:OBC:KOrO ~I3LI8JHT8Jill rupL'IOHlTqeciOIX COCTaBJLCJJOllJ;L'IX .IO:I

IIO.iibHOrO (KBa;.:;pyno.1.bHoro) ~.Iai HliTOB IIO C01I8fDDO GI18p'l'YJ!I.,J. jT3,\I8piiT8Ji.iJ 

,IJ;OJI;:~eH 008CTIG'WT:D JH::;TplJj D.HEJIIi3 IIOJIH C 8BTOIIOI.'ii-Wll f .. mRpOIIp011;8C-

COpHO] CIIC'rer.~oll oo:~c_OO'riGJ: :.I ::tbl,li;cr'Ietl Ha II81IaTb BCOX p83J.1IbT8TOB 

113LI8p8Hiill. D03i·~O;:~E.l..II OTHOC:ITCJI:OHaH '.l.'OciHOCTb H3r::epeHIIii ,..., 10-4• 

Tpe6yeTC.H 008CIT81i::'l'b BbiCOI{~TJO TO'-IIIOC'rb B IIOJIOT.WI-P.:mX ,IJ;a'l'lD:IIWB :H B 

3. Cos,n;s::Ire :.:arHE'riroro c:TeH,u;a .l~.T.1.H npoBepmr n IW.miopoBIGI cy-

ll\8C'l'BJ'10E\Gi~ ii ;Ip08i\T::.::pycr.:ofl f,ic:.rHUTOI:l8Tp3rtiOCKOil o.rrnapaT~1Jbi Ha OCHO

BC CB8pXI1pOBO,J;.IILl8rO CJ.i18l-IO~I.Ua ·c O,"D;HOpO,IU-IHM ( ·~ l0-5) H 'l'0IiJI1bl llO

JIO;,l ( CCTO.LI) .reo ,....... S T c o6e ..;nc11ormeE ero ~r3r,iepHTe.JI:.sHoii annapaTYI1o~: 
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ITo t'le'I'OJJJ:IIW c I-m,Il,!/]\ltgnomuu:n KaTymrwuH. 

I. PaspaooTKa n cos.um-rrre ::>IIbiTHoro MaiteTa :v.tHTerpaJIDnoro rap.1o..;.; 

Hll'ICCIWI'O ai-I8JHI38'l'Opa HO. OCHOB8 IWMII8IICI:IpOBaHHOi1 IIJIOCitO~I. HE~OII 

HOi1 K3TyiUKl1 C H8IIpepLIBHJ:lh1 CTa6JiiJlli3}'lp0BflHH1ll:I Bpa~eHI18M l! ~:8CTROti 

Bper.mnHofi rrpHrursKotl n cTpo6HpcBaHnevr. CneH cnrHaJioB meTO'liH:lit JiVIli 

TpaHc9_)opH8TOpHLIIL BKJIIO'I88T 8.B'IOHOI.UiyiO CHCTeL1Y rapLlOIIlr<I8CI{OrO aHa

JIH3a Ha OCHOI38 I.illitpoiipOD;8CCOpe C Bb!XO.UOM Ha OOllJYIO 3Bl.t 0THOCHT8JI:S

Hbl8 'l'O'IHOCTH H3IIL8p8Hllli Jlyqiii8 10-4 • IleOOXO,JU'li<ill BLICOICHe I:I8XC.llii'I8CKE. 

TO'IHOCT.H l:I Cli8D;H8JI:bHa5I CMCT8.i'.:Lc. ItaJUI6pOBKI1. 

2. Paspa6oTRa n cos.um-me oriHTHoro Ma.IceTa EHTerpaJILHoro H3?.re-

piiT8.JI.8: rapMOHHK Ha OCHOB8 KOi,;li£JI8ItTa p83Jilti'-llr.tJX l1H.IJYKJJ;IIOim1TX rap!;IO-

IDrti8CICHX I\aTYil18It C C:riHXpOHH30BaiiHW·:I Bp8L.;GHlf8hi .IVIH IIOCTOJIHIBX IIOJier 

11: C IIlEti'OBO.H ycTaHOBIWii ;Ii;J'ill IIJ'-;IhCHpyiOI.!.U'IX IIOJieif. C•.&ei·,I CIIT'HCJ.JIOB C l10-

!,10mbiO raJISBai-IIrtlecrurx cn..Hseii. · CucTer.ra rrpnei,ra c:nrH&JJ.OB n o6paooTI~~ 

HX 8ll8JIOI'!I'IH3 npe,lLbl,nyu~e}i Ha OCHOB8 i.'i:HKporrpoiJ;eccopa C BHXO,TI.OLT Ha 

00ll~'10 3B;J. 0TIIOCHT8JihHb18 'l'01IHOCTII Ollp8)L8JI8HlUI rapL10HTIK II0.1I51 ,il;O 

I0-5• Heoc5XO,IUII.:Dl COO'i'B8TCTB8l:C IO B1ICOICHe l'.IeXaHT.Ll"'C!GCICIG TO"t!iiO..::T:vr li 

CIIeD;II8JibHM CEC T8I.Ia ltGJIHOpOBK 1. 

110-BH,TIJH.!Of.IJT Kait )I.JIH H3LI8<)HT8Jieit ITO XOJIJIOBCKOf.i, Ta:E :VI ITO I.:er:>o

,Il;ItiKO C HH,nym:J;rtoiiHbii.TI1 IWTy1liK8I,Tif CECTer~m cdopa It 001)8.00TitE ,L:E~HHHX 

oT HK.1epET8.7Ibi-I11X ;o:aT'lliiWB Hor f'l' m.IeTh no,TI;oc5uym CTPYK'r;r{lJY, m·~.iiD"tiai( 

wym Bxo.wme IIl)80c5pasonaTeJI:SHH3 dJioror B c·raH.uaprre KA.:.I.A..r: c aBTOHo::l

HB .. .:I r.n·mponpou;eccopo:.I c Bl:lxo.n;a .JI Ha nel..JD'l.'L, ,:u;:rcn."'Iel~ H Ha ocnym 

33i,I. T. 0. O'l'Jlli'IIIH IIO,l~Od:fmX l10D,CIICT8i.! oy;J,CT 3G.K.IIlO'i8.TJ.:~C.q B 1;83Jill'I-

HbJX 'lf"jBC'l'BH'J'8JihHBX yc'l·poiicTnax, BXO,IJ;HbiX rrpooopasonaTeJibHLI:: 6Jio-

Kax II nporpar:!i.rax ynpaBJieuusr 11 oc5pac5o·r·Inr. Tamre rro,n;mwTeriLJ :.;:or;:rr 

r)no·'or;>:-~ •r-.:. B a· :.·J·'l.··o· liO;·,lTHr):.· ..• :. pp·I·::T.·l·.·,l,··~e' 'l rr~'l·r 0~ ,. JTe)c c .l"Q•·OT-T •• ,. - r lT --- mo ·r·· "JI:"'" _ ~ ~~ .u - • ·". ~ ...... (_. 1 _l:J..: U.J. · · .1 i.•llLi.f~ -''· ,u,.~ll .L v. J)J.J. -.L. 

h8i ,Ol.JGEHJIX c no;~Kil!OY:eiiHe~.[ rc CO!l\D:~l 8Jd. 

I . 
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I. PaspaooTKa n cos.um-rue JilbiTHoro MmteTa EHTerpaJILIIoro rapr.m

mrtrecrwro ai-IaJlli381'0pa Ha OCHOB8 IWIAII0IICIIpOB8HIWi1 IIJIOCIWj JlE,IT,:,JIG.J;HOII

HOi1: Ki.1TyiUKH C H8IIpephiBHI:Jl,I CTa6JiiJli'I3:HpOBaHIIH!c.'I Bp8il.\81Il:'I8M 1! T:~8C'l'IW:L 

Bp8!;18IIHOti 1IpHRF.I3KO}l II CTp06HpOB8HH8M. CnGH Clll,HaJIOB Il.l8'rO'liH:lil: Jii.1lli 

TpaHc9_)opr·.-IaTOPHLili. BRJIIO"tiaeT aB'IOHor.my-.tO cHcTm.:ry rapuoiurqecr-:oro aHa

mrsa Ha OCHOI38 MIUtponpOI..J;8CCOp8 C BHXO,UOM Ha o6my10 8BUI. 0THOCHTGJI:S

H118 T01IHOCT:H H3Ivi8p8HJIH Jiyqme ro-4 • Heo6XO.TI;:vll'fill B1ICOICIIe I:I8X2.1lli1I8CltL 

T01IHOCTli ll Cl18Ufi8JI:SHaJI CHCT8i'.ic. ItaJTII6pOBKII. 

2. PaspaooTKa u cos.uam:re orThlTHoro r:I8.ItGTa E:H'rerpaJILHoro ns;.re-

pllT8.JIJI rapMOHIIR Ha OCHOB8 ROI;lTLJIOIC'l'8 pa3JDiFI1r.biX HH,IIJlltl\HOHH1IX rapi.IO-

ID,rqecitliX Ita'l'Yill8I\ C CliHXpOH:VI30Bf:-l.HH1IM Bp8ii;GH1f0l,I ,TI)IH IIOCTO.fiiilfriX IIOJieL 

H C lllEti'OBOil ycTaHOBIWfi ,TI;T.wl IIJF.iibC11pyiOJ.iU;IX ilOJieH. C~sm,I CIIT'HClJIOB C II0-

r.10mi)IO raJI:sBm-IIP1.8CKHX CB.Hsefr. · CncTer.ra rrpner,ra cnrnaJioB :wr o6pBOOTitl~ 

rrx auaJior:::r'tllra npe,IL1I,ny1:~eti Ha ocHoBe ur:HRporrpor~eccopa c BHXOAOL: Ha 

OOliCTlO 3B;il. 0TilOCHTGJibHh18 'l'O'IHOCTII OIIp8)~8JI8Hli.IT rapL10ETIR IT0.115I ,:U:O 

Io-5. -- ' H800XO,II,.Hl.:Dl COO'i'B8TCTB81:r:IO BHCOIGie £,I8XaHT.Ll:CIGCKII8 TO'tll-i00T:VI II 

crren;uaJI.1Ha.rr cr-rc Teua I{GJmoponK :r. 

llO-BH)J.TH,!OLIJ R2I{ ,UJI.F.I: H3r.I8)H'l'8JI8H 110 XOJIJIOBCIWil, T8!': :H ITO L:e?O

.TI;:VIRG C HH,nymJ;:HOIIHI:Ji.Iiil: rcq_Tj1llRB.;,u C~lCTei',·Ia COOpa H oeip&OOTID·: ~E~HHHX 

OT 1132.18J)ET8.JILI-I!JJX ,TI;aT'lliiWB foiOI'y'l' HJ,-I8Tb ITO,ILOC5HyJO CTpyi<'rypy, BI·~.illJ1I8F:.: 

wyro BXO.UHhie npeoeil)230Ba'reJI:oir:bi3 d.noiDI :a c·ra:a.uapTe .KA:.IA.r: c eBTOHO~:I

HB .. ;i I.IHltponpoueccopo:.I C BI:JXO.IJ;8;,m Ha II8'-It:i'i.'b, ;D;:ICli.JWl= U Ha OUi.!:YIO 

33iil. T. o. O'l'Jili'IliJI no,J(ochi1IX no.D,ciicTei.l 6y;J;e'l' 3.::ac.,:uoY:s.T:bc.rr B :pa3Jill1I-

aHx 'IYBC'l'BI1'1'8JibHHX yc'l'poiicTBax, BXO,IJ;HbiX rrpoo6pa30BaTe.JihHLIX 6Jio

Rax u nporpar:II.IHX yrrp8BJ18I-lliJI ]ij oopaoO'l'KH. Tamre ITO,IJ;Cl:CTCI ILl :,i.oryT 

paOOT3.Tb B al3'l'OHO.l·.IH01.i pe;~J·IM8, a IIpH 00.1100 CJiO;.;~ELlZ .i:L ,D;:l.iT8.1:t)ar:.;~: 

r.·-, ... 
,:J,.ijj,',l. 

I . 
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lipe;n;Jiaraei.i.bl8 HarrpaBJIGHliH paOO'l' ITO COBGIJii18HCTBOB8HiiKl .iL,,IP -

1~. CoBenE:errc'rBoB:-:r-rrre ·rua.,...-~Trror·rro'• TCYTTIII"TI CfT .. IP ~ ·a,.,JI~T'ro'·"C\T--l·---T .;;....;;;~-~-=.;;~-;:;..;;.;;;;;..;;...~~;.;..;·;;..;-·~..;;;...;.;.;c;;,;,:;;;;,.J ~·~u,J:... i ~l .J-..lJ..' \.i Jli'. - L',.lc .J.. ~ 11 ~·-~c.., t 11~·-L 

C HCIIO.Tf.b30B8HII8LI rrpO'l'OHOB B KaqecTBe .fiMP oopa3D;OB ,IVLH 110Jieil ;I~O 

""2 T H .F.r,IJ;ep c c5oJwe HH3IG1L·T 0 J(JLIT noJieii ,n;o"' 5 T. lipe,n;noJiaraeTcn 

60JI88 B1lCO?~Clfi CTY118H:b aBTOLTaTH38D;11U BCGX cpyrmn;:vrf;I H YSJIOB Iv1arHHT0-

.1.18Tpa, CBH3:& H_3I,ICpHT8JibHOi1 CliCT8I-.1LI C 8BI·;I HJili C MUKporrpou;eccopHHi~-I 

ycTpOiiCTBO:.I ,ILJI.fi 110Bbllli8HliH 6ECTpo,n;eilcTBHH perMC'rpaD;HH pesyJI&Ta'rOB 

H 3<I.x:QeKTHBHOrO ynpaBJI8HliH CHCT8I'..10li, paspaOOTKa ycTpotlCTB ,TI;Jm IIOBH-

Ill8riliJI OTHOill8HM.H CJiriiaJia I\ illljr.zy Ha HOB1IX CX8LTHHX 8JI8I:I8H'rax. 

,_. 1 r- 'T ( 20~ . m ) 'I ::.:K;.;;;.O.:.:.;;:I;....!;;,TI;:l.::•O;......::II.:..:l.O:;.:JI.:.:• 8::;.;l:.:;.·l_""_..:'±J.'..::'):--=:....::.-...~l:;;lL.:;;.O_:;::;=-::;LI h -1 • .v CIIOJIJJ30B8HH8 IIpOTOHOB HE.~ 

BI:ICOF.HX IIOJL'DC 00JI88, ~:18M Ha IIOp.H,Ii;OK TIO,Il;II1Uvi8T OTHOill8HHO Clii'H8.JI-:ayn. 

;JEI(QOL:TIHIIaTIOpli3aJ..:(JI.H IIpOOIUIH:.a . C aB'l'O.IUIHOM Ha COBp8I'.t8HHOtl 8Jl81ii8IU

HO~l oe.se odeCil8'ti}IT paooTy ,ICO A· 200 1,['IJ; 11 3HacmTOJlbJ:·iO Yi:I8HbLilliT 

00'h8I.: llp00HHK8., 't{O'JiY 6y,rr,eT CIIOCOOCTBOB8TI> BBG,UGHH8 '18CTOTHO~l EO,n;y-· 

~"llTTJ,liH. B CBHSII c 8T11l··I AIDI pacrrm:peHrur .wrane.soHa rrs:mpHer.:ililX noJio·:;l 

B03t:o;:mo OCYJ48CTBHT:& r.morO,TI;8TljliKOBylb CITC'l'8t1Y C aBTOL-IaTHli8CIU1M BEJ

dopo~:I HYiiU-IOrO IIOJJ,TI;UaiTa30Ha, ~:ITO Bati~HO ;LJ;JUI 11pOB8,IJ;OHI1H Ka.r.~.HOpOBO'IHI-1:~ 

paoo'l'. 

3. Po3pa6oTKa rmrpoRo,::uiarresoHnoro .iii/IP - H3i;IepHTeJIJI r·,mrmiTHHX 

llOJieil c ,IJ,Cl.T'!Jl.EOI.i HYTEliJ;IIH B .1J,H8I1830H8 IIOJieH 0'1' -- ro-4 T JXO 5+10 T •. 

Ocodo oopaT!1'1'b BHI1I':IaHH8 Ha ycoBepmeHC'l'BOBa:F·l118 n: 8BTOE8'l'H3i=ll.l;HIO npo~ 

U8l'YPhl .DJICI{prrr:r:mml.1;1'm: pesonauca n perncTpaL';J:m snaT.IeHH.H rromr n peaJII: 

HOe ocyD.(8C'l'DJI8HI10 npem,ryll\8CTB :':i:8T0,7J,IIKH. 


