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t . lt'A31iA11EHHE 

~ .1. MaraJHH c,onpo·r.HuJ1enH>1 P483i I (B Jlctilh~1eliwe·~1 - Mara .. 
:.J HU) npieAHaJHatteH ..r~.1flSI p.a60Tb1 B .ll :\HHX llOCTOHHHOro 1"01(8 u 
1\at1ec-rse M.HoroHHai1 uo.H Meph1 aJ1e1rrpi1r1ecr<oro C<)HlftOT~lBJ1ei-1u j): 

lt\l\M,~)C)' a Tal{}l{e H l\8lleC1'UC .llJ.i,YXAel{f!AHOh ucp1 XOAHOH Mepbi 
D ne1 TP Ht1ec1{oro con1po·rn.RJJeHH5f (,a.RyXJlt"K'1J\nor1 M:">C' )1 npM H:1-
Mepen1:1.H. ·conpo-ruuJH~HHfi ~teTO.llOM 3 a~t1e1u.r~uH~. 

]·lopMct1!Il>HbJe yc"101JIT>J HpHMeHCUllH Marrt3MHCl: 

"l'eMu~p&, ypa Oltp yx<alOlUero B03Ayxa (:i0±.2) 0
(:;, 

OTHOCHTeJJbU<lH BJIB):(vHOCTh JjQ;JJ~yx~ (rr 25 JlO 80°/o; 
3TMOCcpepuoe Jl8B,JleHHe ( 184·--- i OG~7) ~' r> ti 
I (630-- 800) n11n Hg]; 
p <16o~ :l ee noJH l}Ke u J 1 e - · JJ 10 One. 
I' a6otine ycJIOBMH npuMenerru H Marn ::>H u a: 
'l eMnepa'rypa Oit'PY>I<a IOUl.Pr(} UO'~JtyK:J (210±5) (It:,; 
OTHOCHTeJlbHaH BJia}l<lJOCTh no:lJ~)'Xll (JT 25 /~0 800/o il paooqef\t 
AUarr~3011e 11e·MnepaTyp; 
a-rA-1ocqJcpuoe AaBJJenue (84 ---1OG,7 ) k PH 
I {030- 800) nun llf:t J; 

I : HJUllPl~ thJ .. 11U>h' t .. 1Ult:" • JI to ')• H'. 

~. l. 1<.JIU~-. 'I O'lHOl'.TU Mara3HHa upu H~HU~llh:JOllHUHll H Kalle .. 
c ·r1le MM3C 0,02/2· 1 o-a_ l lorpeJllUOC'l'b Mara3 11 .H a npM HCnOJU)• 

:iouauuu B i<aqec·nse AllYXAe,i<a,ll-HOH /\1~--JC ~i aaucHT 0~1~ '!'Ot.tHOcTn 

ucnoJ1h3Y ehtLl:< 06 p a31~ou bl x 1\a·ry1ue k "(Jl t puTH uJJeJt·H.Sl, y ,CJlO.H HH 

u [)ltMCH HH~I u up 1eA·JCU f[ n:J Mepct·lli}L 

~.2 . llHnH a:,.)ou IHH<a~ auun npH ncuO .. TJ h 'UJBaHHH M arR3HB a u 
HB.li,cCTBC MM::JC, - OT uatIUJJbnoro .AO 1 11111 L, 10 ~l CTyneUHMN 

'Jepe3 0,0 I Q, AHana3on UO'Ka3aJUiM upH i·H.:n oJIL 30li·<H tUJi' Mar·a;,t1 .. 
ua a mcai1ec·rBc JluyxA;e,1,<aAHOf1 M ,3C: 

OT 0,002 )lO 0,110 ~J CTyDeHj l M H Cicpc3 
», O .• l 2 > l , I 0 '1' > 

0,001 ' l ; 
0,0 l. Q;, 

, 1,.2 > 11 g > 
~ 12 > 11 0 cl • 

0,1 D; 
1 a. 

> 120 > 1100 g > 10 lJ; 
> 1200 :t 11000 g .> 100 '~; 
> 12000 > 110000 g > 1000 ll; 



,2,.,3,, npeA,eJt AOUYCl\UeMo,ro 1()''l"l(JIO,Hetc1HR ( l),n)1 ~eA,cT.BHTeJl&--
HOfO 311ai1e1iH.H C01llp0'1'}1HJl1eJlt lJI, OT HOMl•JHa,JlblI 10 :ro aea.tJeHHH,, ~/o ,, 
pa,cc.tr~rr111ea10T ·n10 <f>o1pMy,J1e: 

J (··· R:K ). } bu. = ± l 0,02 + 2 .. m-e ··. --rr- - I , .· · ( 1) 

rAe l{K ..-., HaHOOJl,hW.ee 'ii·H8 1'l1e.H1.He 'CO,U-POTJt~BJll'HIJjJ, Mara ,a~H·Ha. :'l; 
R --- HOMHJI a1,J&&1101e ,3 H i.-qe11a:e .BKJIJOlfefl-Horo c,onpoT1it1J'1e ... 

ffJfJJ:, g ,,, 

(JT.KJlOHe.HH e ;!JJ:Mc"f B1H "fC'Jt~ .b U01fO 3Ha 11eH.IJH co np 10T,H HJJ 1e H H 'l O'f 

~ tlOMl~~ft ,i\iJ~lJHOrt~ npii ~1ep1liltP'i UO H noJ.H!,pK·e· ( npu J11 bJHYCi(,C c npel(
n ~lH M'fH~i ~ HarD,TU·B.HTe,JtfJ, ) ne npcub!H!J.,ae-r J,HU lU!H U}] t Bb!ll u C'Jl 1CHUUJ (~ 
no '4'10:[lMY',J'~e '( l )1 [fl, HO"pM E1J.lb!fb1X .YCJI01BUs-t:X n1~HMt!HeHKfl .~ yc-r UHO" 
[l.11BUJ,Ch'l CH. c.,~:OC"'f01UHHU t 'efJ,n c1eoro paliJ~10HeCH51 H M01l1',H01C r H lJ ,t.lc~ 

'. 
t~i~ UalIH H He Bb~ :We HOAi~~' lJ, a ,Jr b~IO l·I ~ HOM~~lla,Jlf> l~OM rJ'O,l<e M,a,raaH1 ~~, 41; 

npH BJ(JllQ1l](! ,([l]J·I A 'el{ ,()Jl, ·({ X 10, j ,£l>> H <«,X0,,011 ~l» Re 001J'J1ee o)a j\,. 
21./I. ilpeACJJ, )lO,llYC,KfH.:!~lOli OC,HOHUO~l no1rpernH10c .. m·H (~, D npo .. 

,10=:.rrrax OT H01pMt1py1ou~~ro 3:11;p.1ct-.U:lt1 u Te•,teHne ro,Aa co JlH3 no 4 

B:Ci)hH HU1C,JJ~~ 1<1..,r011!U i~.~~HHU '~ COOT ,L~erc~: ayeT ~~Ha~ ,(eHHUJ, BJc.i11U.h' · 
,n ,e H.tlOi!l}' no <fJ(J'PM')'J1C ( l )t. 

. .n[Je;te.rc J.lOTI,ycl(3iUMu~w OC'lJ1[J1 B ,~f1u~j no,l,l•CWHOCTB l~ ,I t!'il!UH.H JI lO · 

6oro rO')J..:t ;:;1-<C llJiy:.11a1~JUi (nocJJ t! uepeorcJ ro}laji c~JoTe,e·1cT&)'~~.1 

y c·1· u ,H 0,o,~1 1eHfl01V1 y KJI ,~J, 'l ~ c y 1•u,4 HO~C'l" J 1. 

~.5. llp"eAeJI J,L<lllYCicaeM(lti AO OOJlH!iTeJ.i biHUH ll,or·peWHOC~l'1I ~JI 
illi. L.'13 1·l a f11llfo· u·w; H0 M' 0 'Hec i19c1M'' Te· IU ' fl'('lrp- 'aTy· p L.ll (' l I ,;11" U ''\'17' al0 1111el"'O ruo· ' '-l nt 'V' \. .. y, pJM . -1 ~ '11 . ' 11! i 1· . 

1
. . . .:,! !~ · I .~ !IJkiii' I··) •v.1. 1. "1li1 1 ·.. .. . . ,. · ' . W1 . Iii\ 1'' .rn . I !~ .-, _, '· ·.. U · .. .J\~li A~· 

(cp 1eA.bl) Me>KJJlY 'BC1l'X.ti HNIJ (liH}l\'HltM} upelteJl,UM ,A,Uanas,oH,lJ ;ret1 ~ 
ne:paMryp H10pM8JlbllblX ycJIO:BHH n.pHMe:lieHJ I ~I H, 18el<l'>T,opoA, '{() ll,l ~ 
KOA · ·B CMe'.lKHoii 06,na,c1~11 1·,eMn,epaTy~p p1a6lJ1 '-U tX ,y1tJIU·B,HA Hl) HMe~ 
1::,el·IHSI, 'co Ori"B'eTC1"BY 1om,ef;, 11 aH Cl01llbWeM y H · ,~.r.teu: ,eH.'D l\ )1 canpOTHiB,. 
Jle:H~BB, COOTBeTIC'rnjre,T 3li8 q ,eHJ·.tlO, 0 1U'pe}leJl ·j !eM 0 1MY llO 4J1'U lJMY
,Jle.- ( 1). 

21.6. IlpeJteJI itonycKaeM·O,ii JlO 'no,·~s11·TeJiE&1roA norpiem:i1ocTH •ra, .. 
i·aaH'H.a ;a, DPO'll,eHTax o~r i1orvr1-HaJ1&HOr10 aB.a ,~ree :H :H n.p1.r lf,3Mfi'He11,H.H 
MOntHOCTH p,a,cceHBa:nB.SI OT ~aoMne ,aJI:b,,H,Oil' ,,mo J110t501ro, 3Ha11em-1s1,~ 
Hf 11,pea.bl'W a10me·ro· M8'KCRM3Jlb1Jly,10 MOU'lli(>CTh1 n•ptl 1HOrp1 _.\J aJibHhL\ 
)''1C.JIOBHJ1,x Dlp'HMe11e1111a B ·y ·cT,811'0·BHllWe!tIC ')i, COC:TO'SitlIIJ'I Te n .tl10DO re 
pa.aHoaec,1rs

1 
·ae, 'D.pee,&1maeT SH'ar1e,HHH,, 01Jpe~eJ1jleM'O,ro 110 q,o,p .. 

My1Je1 
( J,). 

2.7,. Ii10MHH·a .JUJ1B'8 ,8 M01SUH10C·T.b pacce•BaH'HR di8 OJlHY et·y,oeHb 
COCT,3BJI.AeT: 0.,1001 w JIJlU ,AeKSAH ,0,0J '2; 0~01 w ,ABB Jlrf.!K,8,JlLE: 
O,l [~; 0105 W JlJl.S:. Ae:KaJlW I ·C ,ft ·B,1J1JUe1

• 
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2.8 ... M a KCHMaJlt-, UaSI MC UtHOCTI, rareeH B:J.TIJl •,r HR OJlTlY C"f' rneH I· 

r'10 cTa'OJJ.HPT: 0,003 w JJ.,nn ll '>KftllhT 0,0 J: Q· 0,01 \V /I .TJ~I 1l 1~Kan.1~ 
o~ 11 1Q': o~ 1 ·w JtJlSI' 11(lr<all''' 1 1Q' f, ~bttuP. 

2.9. 0 TnocuT JH,ll 3H norpemuocTh Marti31Hia (o.rt ) B nponeA
T~ ~~ n,p ! 1 11cno.11 h3onnnHn cro u r< atrecT1\e Jl\G~'XJtet\aJT noil 1Ma«: 
OTI pCJlCJI"eTCSf 110 tf>or l\-1y .. 1e: 

n'RN1'1(ll~1 -1f-·2t'ln1) + H11

RN ~ fow1 ~- 2Bo?) . II .. 

" ' M; = - r 'l J,--, n ;;--R, - r 
\ t-.,1 I • :-- . '~ 

- '~ ~} ~ 1 n ~r ( o ~ O:\ P . ~· n ~ r " 1· ' , ' ? \ 
I II ~' r Jle n , n ~ T<<1.ff·H 1 t~c~T~o HcnoJih~ YP~tblX pr-3ncTr1pnu n ?1 non 11 

_. 
nTnpou / r1e[trtJ1. ·M H ra :nru a cnort~PTl'tnernro: 

R1 ~~ '. RN·J - noM1ru;1.nl,nnP. '"'.Jf~'1 Tc'1' ~ne co11 .:>o-rnn,rrienHH ot.5pn3,r\o· 
n r1rx J{ :~ Tvurei r< rorr·pn rrr nJT Pf n1 fl. c 1ro 1\·101n11 to K oTo rn~1 ~ 
on peJJl.iC.nneTc11 .rrefrr<''Tnnrei.'lhF-1 raP ~nil l1 1

_· n~u~ coupo'fn'a
JICRH ~r nrnn.:1, h'P~"'VT 1 .~x p ,eg MCTnnn' t~ ne1rn0Ji n nrrnpofl 
,T(etcaA f\f~r~~U t f;i coOTH'eTc·rnen110. ~2: 

{) ~~ R n ·- ;·urntJ("UHf' o-ruoruTc~'n-.noi~ t1nrpru.1nOC'l,'M nf'pAoii H 

BTOpon nop:-t:i non hlX I\ :rryTUPr f,~)HfHYl"H fUlf-"l11TST <'OOT

BeTCT-BeUHO, 0/n: 
~~ q . hu•,1 -·- ~~ 11<l 1 1eHur nnr 1,lPTUMqf"T 1 nT'· qrT~1 •Jl}ll 11on~p1~r" n 1\ 

1l0Jll'>~YP1\1 hfX [)P'1 M CTO png 1f P.:J1gn11 N 01 npnf! }10 K~L'l 

cooTBeTC rnennn, o/o; 
~r - npPM '~l n:~: MC"OPP ffH P(""H·~l~Tupn 11 Jt l"'1\i1 ''( (T~ t 0 nin); 
P - 11on1,tHJ<'T £:. p ;1 rrrn~ :n Pr q H ."' uru1 (.'t· "1 .:1 1·p Yilffi n U'<1i ro 

p <~3 n c TO p :i H <' n n n' ~ v r M hJ x Jl c· 1 ·:a .fl, m '~': 
I\ f • U :1 nnr, •n 10<'(' ~n "1 ae1 HH' nn :i P:rn.run·r11ni\ r.f; nyrnnH~ 

H ~JMf'H('llUH TC'\.4f'Pp:r1 .' P' I ,. .... , : ' v:F< ~nnr Tf'ff) U<l'1i"fVXfl 

n f1H nn nrrr<r 1JH-nn.1r h"· V"'qJ! J T ~ flP"Hi<" T•"''''Hl n nra rTUl n H 

rrrn pfi i1 .'T.r l\.n · M nr·1 · ~uu:i, 0 f :. 

:? .10 C,pf',tl tt< {' ·~ iPl'tC' H t •e Jl~l'J"l.'IT1HOfO ( OJtf)'\ "'I J.lH.'l('HJ151 (Ro) 
~111 ,:1 if ,fl1 ~~ H r-u' ( T. t'. c'c 1 I If n TU All r11i HP n p H vci·tHHHHC <' ~ me r{ n .1n11~lX n 1l~p e~ 
1\.ruoq:rrr\HC'fi r :1r:~~1 n :-1 l• ., uy.HC'Bb'r noJ""~ . ~·n1n~1) nr np t'Bf·'1H~1eT 
n .o~ 1 Q . 

~ . 1 ·i . fl :1 p n : ~ n u ~~ n ;p 1 ~ ~ 1 h 1 HH" u r nu ip o Tu • t •u~ n n ~ 1 ( . I ? o ), ~.,. ;.rr :J .1: n · 
S-1~' •• nhl~l'\~IH '1'il l1'l,1f-"11(' 'fl1H'".1 PP]1f' ' "rlrf 1hl ;\ rn11pcrrnn.nr11r n !('f)Hf~ :n<" 
1·nl\ nPpil'l{Jffo :r1 tl ro1n H x ycrr:pnrirTl~~ 1 1C~ l~ ·p ,•,.n .1Plltl P'lf 0,0(1 '"1 f"'! . 

2' ~ 1 2. 3ne«Tpnrrecn:oe conpOTMnJl PHfH! H ~~O .. f!SHtH H ('Rn~ i ') \1f• >J\ 11Y 

hO n nVCO\l 11 T·f "l{).Jl 'H pona Hli ',, M 11 no JHlC1'0H n UOMV TO~\ \' :=>.rt e rc·rrH f.Je

f'J(,U M\Hf U~'USl"M1 H ,Mar:1:1oru1 u pann•111x VC\rtq'HBI ," nnl':Mf' U('UT1S1 H~ 
"'10.1.l t ' ' ' r.:) 'l '09 n t l1 ~~ If _ • ... l • ... ~' •1 



2. I 3. JtI-;ioJiflll115: tl' i:·:; lY ;\ r~ pnycn;u 11 !1 , ln.111tpona 1 1H "": 11 n, 
t<opnyca no TIOCT.O JT H1IOMY ro1<y 3.n 'KTpH11·eCI<llMH r~cnnMlJ ~fnr :.-1 '"' 

auHa B pa6os11L'{ )'CJIOOUHX np•UMeHCHMn BhlJ.lep11tHAaeT l3 TC'-JC~Hllt? 

I min n;eih.:.f uUC llCrlhIT8 re'Jl bUOro Hau p~.>l{'(\ff Ht1 2 k v· nepcMen -
no,ro TOKa 111a,cT0To·fl. 50 Hz. 

:2 .. 14 .. f a(),a,pHTHbJ1e [»3 'i .Mt:~phl M. ara~nua 
37·ox22:ox 19·0 rrrrn~ 

2. 15. Macca ~1arn .::n1 Hn. kr.;. nc 60.;1ct>·: 
·UeJ ynaKOBl1( Hi ~ 5;, 
e Tpat1cnopTnoA Ta pc 20. 

2.16. CneJleHHH o co.nep>1<a11u11 Jtip~rrn1Pu1·n 1rx Mn l"Pf'J t :1.·H~n 
n pHaeJJ.eHhI· B n ·pHJIOJKeHHH 1. 

2. 17. CyMMapnoe co.rrs·p>Ka1111c llf\0·~·n1,f ~1~ rv1ern.n.rro1~ 1~ . ra r~ 
:! llUC .. kg; 

~ )1 aJJIOMHIIJ.fft ll 16A 
2) ·Me:Jlb H cnna 1Bbt i-1 a ~~ eJtuofl· 

npo,RoJiof{a. ~1e,nnaH MM. 
16.ponaa BPO(\J. 6,.5-0.~ 1 S 
JTaTyHb J163. 

1 

J[ a TYUb JI C59- 'I 

t)Cl .roue: 

3. l(C)MOJlEl<THOCTb 
MM3C P483I 
TJ r E'Tf< a nonepo•t fl H 

lllaA6a (JIHaMeTp 7 X O,F nun) 
nacnOp1' 2.704,001 TIC: 

.. ~ 0~175 

O~ .I J 2 
0*,) 9fi 
J ~00 

-- 0,56 

J lll T . : 

2 rnr. ; 
4 UIT.; 

--· 1 3T<3 ~ 

H'pHa.retl'aJIHC. nocTanJCa lC tl MnJJel<Ta 3Wn JJJHT p t'\C OHTa Hp10HSHOJtU1i Ct! 1110 

01'JlC'J11ibHOM.y 3·8R8.3Y ( ( K01MU.nC'l(f' ua ~ 0 J1'3Jlt11lH.ft)1., 

4.1 . Mar<l3HH npe..ncT .'iBJJ~(\T co,ooiJ ua 5o:p nr,r 'leJlOBHTP/JhHO 

ooen.HHeHffbf X pe3HCTOpOB, crpynnHpOBtJMHhlX T3 JI.eJ<<l,llbJ H p11cno
JIO>KeHHb?X Ha o<!HOB8H•JiHX p bJlJ (l){{Hbf•X nepeT<Jt1011RTP.1TPtr, ~aKp ll-. . 

JleH•HhlX na RHyTpeHUeH CTOpOHC naHe"ttH. 
y CTpORC'J'BO H paoOTA ~1 a ra3U·na f)DC 1CM rlTPH AR fOTr11 ICOHMC!CT HO 

010 p·ucyHl{aM H npHJ110}f((,.Hff]0 2 .. 
4i'21. MaresH11 ftMeeT B·OCeMh J~eKa.!I, n~1Th n:i J<f)Top:br:< 

(«XI OOOrO!!»~ 1«X I OOOQ»,. «X l 00~2 »,, "(x I 00», « x I g») C10C'T10H1' 

J'f:J, AeCSIT'H pegfJ;CTOpO·B iC01Ilp10 ·1r:HBJ1 1e1TMS1, C001TBeTC1"ReH ITO [ 0010rrJ. 
l 000, 100, 10, 1 Q J<a }K}lPlSl. p(~~ 'HCTOllh'I fHl MOT a H bf () .J;II(~J HJin-p (l(} 

M3 Ma11raHHHOBOro npono}la 1t .c.1 M CTf~JtJJ l i ' ll'f' l(Jif' J<a pr< n ~bl', HOl'\PJ,j 

Tb1e .naKOM. 
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J.let<a.n.a «X0,1'1» CoCTOliT H:·l 10 rnnr,anPrt conp0Tu n. 1 e 11MC~i 
no 0, I Q. 

lleKaJlbl ·«XO,O l 01> H «XOiOO IQ» cocTos:tT H3 10 neTCJlb '"'·O· 
npo·rus.lICHHe'.l\t coorr'BCATCTB 1en!no 0.01 H 01on1 Q. CnHPaJJH H ne-rn,t1 .. 
1 elT{}f\C H ~f~OTOTI.iJ0Hbl HJ ManranHHOBOr'1 nipo~Bol{a .. 

"1.:l'. D.e1{a)lHb1e nepe1{n.1otI.a1TeJJH (Bn 1 .. .. 5J18)1 H ~a;i<nM· tJT 
(l\.·1.I ... l(JT:3) pacnoiHO>K.eH~·'.lr ua natteJu 1~, I<OTopian JlD\lenlenn u 
J<opnyc. 

'I{opnyc HMeeT HO)l{!\y .. nOJlC'f(l;A;l(Y .llJlfl ycT:-1 UOfH{l:J Mar.a JTrl H :J1 

n Ha KJIOH no~M nOJIO)l{ellHll. 

4 .4. T-1 a auem 11eli CTopoue u c-1 HeJJH M arasnna cMot-rrupoHH u hi 
Tj>H '· (1}J{l1Ma «1», «2)>, «3», I<OTOp bie JI,aIOT B03MQ}KHOt:Tfl nott

coeJtMH51Th ero l{ pa :~JIHtillhJ M Y'T HCT J<:-J M' C~eM· bf. CT pn HC nOJlh30-
1~a llHH Mara3Hn a n KH 11ec-rR~ MJ\,, 3C 11 eooxoJJ.t-rMo noncoeJlrlttMTh 
r: ~, .11e1<-rp Fl'leCKy10 cxeMy 1y ~?aCTh ?\1i ara3uHa, KOTnpa ff n axo;1MTCst 
!\·Jt'>t<JJ.Y 3a >I{HMaM u !(;1 t, l(JI2, ;1 a 1<a tiecTne JID)'X)J.e1<aAnoir M3C
J( ~1[ J ~ J(.113 ( Chf =' n p HJJO}l<eu ne 2). 

l JaC l'b MaraaHHa,, HClXO)l'srn,laHCff !\ltelJ<.UY :-l8M(l1rvfaMH J(JJ 1 ui 

ll·( .rJ2. n pe;1c·1ra 11.nSJJ«.!1· coifio 'r'- f'C tv1M .ne ~1\a 1t~u.~r11 Ma ITT'll3HH . 
n :JU-1 H eOOXOJ\lfM()\CTM TIOJ1ytteHM~~ 60.flhIUeB n,rna BUOCTH ~JO)KeT' 

ncnoJ1r,:~0BaThCff 1.1.eK aJta «X0,001 Q» c con poTMH,nenincM o;(noJ"'1 
• TYPCHM 0,001 ~l 1 npn t)TOhf n. rcrTo 1!lll<nMa J(.r12 IIOl.tCOeJtH TU·l CTCsl 

~ n ii{ 11 rvt , 1( .n 3 ~ 

4.5. CT pit Hcnol ih:1onnnurr Mara :u1na KaK Jtsyx;1 ~ f\;.i , Hon M3C 
B 1,:1 trecTBC TOKOBLJ!X er 1 ~ T2} HCno.n b3YIOTC.:fl ~i<l )({UM bl J(JJ [' I{,n3, 
:i n K;ttrr.rTBe 1101·enrtH~,n1,HhTX 3 ,r1>KUMOB (CTJ, CT2) - Kon-raK
Tir-.r TIOJlCp·OlJ n h1X ~ ''r('H<. IC I' ~ 11on.HeH H bTX na MC flQJI b~Y' M •>JX nr?-
'' ., Jlifl x . 

!j,_ ·1.. f( 3f<cnnyaTa UHH M ara.:tM Ha 1to·nyc·r<a HlTCfl nuua, 03H'a .. 

HO M.neuu hie c npaB n.n a Mn T~X HUT<H 6e30'TI3CHOCT H npH ·p1 a60Te ., 
.\'CTpOHCTB aMH HanpS:l>J<ellH~M 220 v H AClCTOJJJJlHM nacnopTOM . . 

fi. 2. H c r a 3 pew a eTc st A K.n 10 lf a Tb M :1ra1 In r R ~Jt P I<Tp "tr f'r 1< H ~ 

CX~Mhl c narrp~rnteHH -M CHhf1 i!e 550 v. 
fi.::\ . n pH RO,lla 11e JHl M<l ra'Hf U 11 R npst>T<C"HHH CRhHTIP ,4 2 V ff -

ri fixott,n MO COOJ1JJ0Jl8Tb OCT10pO>t\H0 1rTh H 1U:~ np Hf<:lCaTbCH pyr< a Mff 
'' Mit'''TaJlnUirecHHM i1acT.s-tM aa>1<MMOD. 

f) 1. M nnTam: u 3a Mer·r·y JU~T9JJC" r~ rJf P.'T.ye·r np<H·! i nn;~H1'h npH 
("1llSl' i C)\~ ll='IJ1Jlff)l\ CHHHI. 

1 
' ' • JI 

r 



18. 'OO)Jl("'OTOB·'KA I{ PA610T.E 
•1 

Jlo u.x.J.1 .10•~eun H M ar'S3HH a a 9\rrex·r :JJH't1ec1{y ·1:0 cxeMy 1ry1i 1rH 
Hcex Ae1ca1111LL"t ne.pe'KJHO'lJ:aTeaeil 1-lec1,o ,Jth,1<-o ·pa3 np0Ht~ !.J 1uy1· 1,p 

7,.1. H1cno1nba,o:oau .. He Mar133M'Ha 'B, llil111ec·1·ne1 MA~::tC 

7' ·1 ~ '11 ~' l~1 I{.JtfO"IH1"b M fU"33HH n cxeMy nyTel\f D'PU('.OCllMH.enHst 
nplliBOJl01B1 K 3 a>J'(H Ma M (( l » 'H' «2»·, H ~·J 0 pa l1 weo16X01,ll MM Y"m10 TI(~ .• 1H.~ -
11 ·1~rn ·y 1CnnpoTHBJ1 1eHH.R n:p H noM10D~IH COOTBeTC.TBYlO'l'TlHX py·11:eI<. 

10TCt[ 1eT 'Bl<J11ot1eH .. H1oro ro npoTn o,~"',eHHH ( R) n. oM ax H!llOHaBn 
JlHTb n10 <flop'MY'Jle : 

R = ·(Xr+X2·+<X's-t-X4+X&1+x,6+X1-+MR0)1,, 0 ', (3) 

riie X1, X2:1 Xa~ X4:. xlh Xo, X1 - ll'0K'83aHM:n PY'lCK }JJrrra.n 
«X 1 ooooQ», ,x .1 oo·OQ»,,, «X 1,0,00», « 101,1», ,« i o,.,, ,«01 ~ l 'J'~, 
·«X0,01 '21> CU10TB'CTC1'BeHH01

; 

f~o - 2fHatteHK,e HOtlSJlbfHOrO C0,1T1p101i.H:BJie·~1HH ~f araaHH8 11 r2. 

7 .. ,2. Hcnoa:•3·oa.aHHe Maras11ua u K,aqe,cTae AR}r1xAe·K&JtHo·ft M3C 

·7 * 2. ·1 '" y ,cTaHO'lJHTb e ,1ry1Jtenoe noJ1o>t< en·H e IP'Y' ~l,~<n l(e 1~< a .ll n f,~ x 
rte p et<JJ io,ii a'Tenefi IieHc no,in bs:y ·eM·b1x 1te1<a.A. 

'7 .. 2.2 1CHHTb ·p.a6ot1i1e meTKM ,c Hcrr 10J1t.>3·y ,e ·l\t blX Dte ,~<aJl tr ~rr-ra~ 
HO'DHTIJ, Ha Hx ·MeCT,o no:Hepo 11IHbre l'l(e,ri<H . !\ ont~row noeiep1011H·otf: 

uteT1<e ·n 101JlJC.Jn·o,qHTh no 01.t~HO 'MY 11po1HOJlY a co 10Teie·rc1'\BH'H c pHr ~ I, 
Y'CT'~ H01BHn ·Hcuo,nbayPM 'bt 'i T<O·HTa r<T ·ccfl>'l<Jtoa· no,·0ie·p,011:1Ho ii 1u.cT1tn 

ea coOTfH.~TcTn.·y1ou1HH l{()HT'alrr }1CI<~1 JIJ,t Dp1 H ~-~·01\1. ·~:H<.,.no1,n:'' l·IH hl -
~ 

M:H .B rx.e .My 01{83hIBEl tOTCSI C'Oll '~}OTli"HJleH.H'H BC('!X p10S'HCT(lp01l3 M'e }K -

AY tiCTIOJ~ .hay 1eMWM1r-I I<ou 1rBKTal~H no.e,ep.o·qH.hlX u1e101< 1(J1Ji'H cTap-
1WeA 'H3 1~1cn 10,Jlb:3:yef\it lJJ'X ne1ca)( Bee peSHCTOf)1 h[ OT HS'-IB.n~1 .t t:Cl\.il · 

)t,bl )l'O K'O·H'T.8 J(T 8 a, JJOBt~pOlf H01il Jite?1lfM'' ,a llJtR MJt9 Jli,IHei~ Jte :r~tR' -
U' 

Abt ·~ 10;T [{OU rita J\eKaJl:bT ~'lo l\DHTa l<Ta ,a ,I noeep10 ''l'HOH lUe1·K·H ~ l'. I\ ., 
HatJ an10M O,Tr('~~ire1" f.ll i/tJIR rt a puteH ).~e[\a:.ZIJ,f R'UJl'ffeTC''R l~,OH'1i8'1<1'" «. J 1, ,, 

. a ,~Jl'R M .n· a1nn11eft' ~ l«OHT:-1 KT' ·<< 1 t >> ') • 

7.3. Hcn10iJrr,aooaune M:,ar :a3M1~a: n, 'Kat1et·Tee JlDyxa.1eKail(Hor1 M91C 
11p111 B3MepeHM!H C'·OD'P01T'ltDJl'e 'HH:H MOCTOD'blM MeT'OAOM c n,pHM,e·n·ew 
HM.eM CDOC0161a '3 ,a: nteH'~eRRR 

-1, •. 3,. 1:. :n10Jl016 ,paFrb .au;-J ll·C BH P CO,I r pntn JJJH:.~RHn JtAYXAeJ(.flJl,UO'A: 
l\f\3C, (Sn·ns;KOe K 3H a 1.leH ti 10 H . .] M cp R1eM01ro C01:n:p01TRBin:eH 'Hfl~ 



Co6pa·l'b cxeMy u ::1Mepe•11-ts~ i(pHC~ l). . . 
l-IanpttMep. 3H:.i eu!nMe M3A1H.~pMe~1oro conpoTH BJH.~HHH Rx= 24 Q. 

B ~Tol\1 cJiy 11ae JlOJI.if<Hhl 6LJ'fb Mcno~'1h30BaHbf a I{a11ecTBe cTap
UH'J·~ . - JJ.CJ{t-~Jl,a «X 10 ~2>> (!J.Be CT}f UCJJll OT UallaJia OTCIJeT a ), D 

l\ ,mPU·'tTUe Mi ,~~ HJ(ill(~H -- ilCt<BJl,~~ « J '4» 1(11Cl' t..~: pe CTyneuM OT l{OH,. 

IU1 OTC 11CT<~) . 
ilpn STO~t upo uo;t a' (l 11) MOt:Ttl IIOll!\JUOi\ llTl} K }{0.H1'aKTY 

" ' it• ii - . 41 

non~po•1uou tLte rL\H L~ Tttp u1 cu H 'UOJ~h3Yt.Mon )~ '~J.;a;~ 1 .. ~1 , t{OTOp L>ln 
yr·-raunRH't'h n:.1 H,01rra KT «:Ji» ,. lC1<aJ\ul1 ;i. upouo.1~ ~1 1 ' (fl2') - l< 
h.O II T C:U\l y 110 llt;p 0 11 HO ii U lC · J l\ H !VlJJ t.l}f II H~ r1 !It' JI OJI I•] ye M ()fl JteK a Ahl , 
l\UTUlJl•lii YCT'1l10BUTl1 Hil l\l) H I :q\T «f-;> .fi.l. [1djll,f. 

'11 oho n h! 1 u i1l ouu;t~l ] I D · ~ :! 11, ~ n}~ l \ ~• fl11 1 1 ~uo n: }J 1.\ :1 ;1 .n\ n Mn rv1 F .r~ ~ 
H l~ (J I t fVL 'PH<'. I J1 . 

C:x\'M~ l uruuJIL30nauun Mara~1uHu u Kattt! t" r ue JJ.U) X J~CKJlJ~ttoti M&>C 
n l·' u U3Mt' ll)CH Hn 1COlll JH>'~' HUJ(C!~tl·i hi C)(' '1 Obbl • MCl'OJ~Ol\~ 

I ..... 
• ..--J,. .. 

r,? 
_ .... -

~ jt• I 
• • 
r

. 
I~ I JJ . ~ 



rJpoBei)l-lYTh J,1ec 1<0JibKO paa pyt1KH scex ,l(eI\.8,llJlbJX nep1 ef<JHO .. 

lJaTeJCeli Mara3H11a H Mo era . 
7.3.2 3aMCHHTh 8 ucnoJJLJyeMLJX J,lel{aAaX pa610lfHe ID.eTKM 

Ha uosepoq1-1u1e H lnecl\10JILil{O pas npoeepny~rr_) ux. 
7.3.3. flo~CllHTaTb 3Ha'leHHe MllHHMBJll>lJOro COllpOTUUJleHHH 

UJI 1efl.J.<L t'pasueH.Hff MOCTa ( [-(cp. ITI in) u OM ax n.o cpopM YJIC: 

C 5 • a R c p . rn i 11 ==-.: .. , • I 00, 
<50 

... 
HOf\.lH H (]JlbUOe .3Ha 1&0H.Ht: e)(H H·H [~b~ llOCJleJ],Ul!H HC rt(liJ~b .. 

~yt:· f\.11 UH ).J.ei<.t.t)lbl DJle~a opaLHH·~ llH}J Nl0Cl'i11 ~~; 

(~X - ,,llonyc1<aeMan norpClll·UOCTb H..:SZ,,1.epHCM(>ru t:OnpOTHDJle

UHS~ Rx~ '~• ~ 
'l .3~ 4.. Tio}tO op a T1, :1 n a tic n Hsi con fJfYr 11 n11 cu H H uJ~ l~ll ~~ 0 11.;·ra ·~ 

SO.JJHCH;Y10C'J l l OT BCJJIJllHH w U:ih-'lep~IeM ,ro C'OlffJClTM BJ1Cll ll-1J. 

7 .,t 5. r1 OJJJ..:\I ~rr::r:rh Mah.CH ~I ,1.~lbUO )~OL I }'CTH Moe :{ 11 a' I (l M ue I'· 11 .~ 1 1 ,1 
i~fHl.a u n·raH hSf f\10eTH i( l.M) u (i, 'M nep ax I It> QJ01p IVI y.rt 

lJ l\io 
~ .. - .. -
1 ~rv~ 

rAt lJ~iu - Me>IbW ... l~ 11 :i MHl<l.HML\JlLHO JlO ilyt.:rH ~,lblX HllllJitMettHii 

AnH ccrneA MOCT~~ V; 
t{3M ...,. .... 311KB·Hl\3Jll~H'TUOe t~ 10U po;rH nJu:1~~ Ht! \H ~c ·~ ·a nu' u ·rll (HU\.'H HlU 

'" 1.1cTO 11H 111\y 11 u T-l_J, 111·1 ,0 , R") ·} M ===== -~" ;il_ 1 ·. I) ·J P_:~ --- 1~ ~ cl 
..n ·i "'I_ .. n u ' I \' x I R I -l · I ) j , r\ ,. ' w~ I 

)l 1onyc"l"HMO·e Hanp.n>1ce:irHe JlJI» seTB1eu (r11ep·eoii, Un 1, ~· n1cub 
Me>K,ny 1~oqKaM11 2 - 1 - 4;, s·ro po.H lJ n2 - Me>I{Jly rn 111ca Mu 
2 - · 3 -- 4-) o BOJibTax onpeJI.eJII+ITL no <lJopMyJiaM : 

Uni =:;z I 1Jl,01n. ~ Rn,1, 

'UB2 = I21ton. · I~a2, 

r.ae I 1J1.or1.,, l2AOn .. - .no,nycTHMaa CHJla -ro1·Ka 
(nepso.R H BTopoii coo'rBe"fCTBett110), A; 

r<aJ. Ra2 - conp·OTHBJieHHH 1BeTBeA MOCTa 

COOTBeTCTeeu,H,O) 1 U. 

JO 

(6) 

(7) 

(nepaoi1 n BTopou 



• 
Ilr;rsyc1 flj\l[I"'llf'. TOKI (I ) (2) .'OH. ) ll ai\.1 n ~pax )J.J1H aeTne"A MOC'l'Cl 

onptJl JTH1'h HO C}lOpMyJie: 

' 
] l (2) AOll . ,,,-..:: v l' -- - · 

R ' 
(8) 

~ ).~'! ~)I - u u HM el 1 b11U.t.H ,.l~OJJ}'C '"(•U Mau Ml C.H.IJ.HOC1'.b ,P1 iM cc·e11.ua u li}l J.t,JU'1 

11,P.3JIC~ropou 3e·ro,u, \V; 
~~ .. _ con.potllBJl,eUHe pe3'wc~ropa u,eruH c naH Meu1111ucfi Aony

<.:THMni1 1\~0JJl,HOC niLO pacceHHa ~! u H, ~l. 
"/.:, t()~ l}o).lCO )l_HliffTh l( :1ailCHMfJM x (a' - 0

11
) r\llOCTtl o~pna-

t ~ r 1B)' IC) l(~1 Tymny l(N1,. CUU·pOTUBJI0HHe l\0'10poii p :lH1Ut) t>AHOft C,-lY · 
Lf .'1111 r1·1 p 1u~·n .!-l Kl1JUJ J_~UYXJ~C:'HUJlJl'Oll fvl9C .. 

7 ;Li". 1.;1 .1 t i·a i HYi. ua n .:H.''((' c:pa1n1t UlhI I< p \iUCT~' ~ oi:P1c1111v 
ie .. 011 p• ~ rsH t.11c.: H H H [ 'cp I'! 1.ll ~ n1J p( ·/ll'.~lt'U Ut ' \:" lit) •i}up i\.1 y.11e. 

(9) 

' ·· ~ ll 1 J~~·, \ • 

_. ,ll'(!11c1·1~ H"'f(:JlhHOe ,:~u H'~eUH ~ Cf1UpOTHlJJtl~lUUi1 oG~1aJJ.(O .. 
uo i'~ ,<a -ry H 1 u u l' y 11 h ·l J rv1 1 HH ~ ~, ~1 u l(fl J\ . .1U·I T,e ~A 0(' ~'a Ty p h1. 

upu l\OTll),pO}i ll !H u ·~PdJlU lC>J , ~ ~'i ~JepclHH.\ ~~; 
:; uh ~ f '" !lU~J t:nlfpO'J UBJ leJJJiiI U.l 1 ~c( CJTHOIJlt~lfUU M(J~ f~, > '~ L 

t ; · .c ~ . .) r1\ J r ~o •J 1·111 &J) .r 1<:~H•di nP;~u1 ,:r111p f\'1ur ·1·:1 11 \ ,. , :JI< r. ll 'fJ, 

l , '.:' l \ } l)l'J' 1d q\ l ~c·i ~; 11 tl '.ll.111 1<.:T H 1(1, s ltll . 1t 1 i~ t.iil lll .. . ' \ <n'U · "r ~· I H \ Jd 
I • I • ~ 

Plt.t ' .~· l dl,Crlf\Ui .lfh Ji t Ji i ' l VH<'TlHIT t :.Hf .l\d( I'l l l\i\ h !H , t v. V< r n M ) h1l : 1 ~ - ~ 

II .fl ~p.1;'1 1 11; 1 :'vil. r l 10 i~I I M, (dJj>CJ.P.•1t •111ll .J ii I•) ctup r\1y.1u• rh t . 
t .;• .ti . 11 ( ,L· pcH<,~''l'U pt~ )'JHl'1up qy1~c·~ 11n·r •Jt11 1 ~f u· · 1 n I :p ~. n .. 

:'( '~~~ ·M 1 ~~', ( ''O~J'f\Strrc1iny1ou\r·t· ~, 1 UH J1 ~l a:u .. auu Ml v uc"t,'UkT'·\~~hHOL 111 
• 

h I~ IL . t ; ~ 111 I ~h •IJO'J ~I ~ J. u y .11 Chu H u H J~ 11 u ~rru p. 
-'/. ~\ . 11 0 . J''P'' BUOlH-!CM ~ ,·t. f''X<.:M y 11p u l'l ''M'tUHll n1 y U'I ;l l 11u o;J.HU ~ ~ ~ 

d "{ Ui.rlel~ {)'~ ·· ~lOll U~ .. 1-IH}I A•,10(''' a. ~f1p a, i:_t, UOH~HUlU l-tH c ·eM'Yi Ul ... l'l-\. ~ru 
j~ p 1D 11UJI OJ·J\ e u II e, c.oo rL~ 'l''li' c..· rBy 10H.~e<' ~Ul l{(' 11 Ma JU n o•~ ll y UC rtUl L'~ ,,.lU ' . 
EJ o.c ,.., lJ • 

7.:t1 l . 13 h~ l\Jnot111Tb nn ·I•:i n tr ' ' 11 nponep HTh no~uo1r eIJHf~ y ;:: c.1 :~ . , • 
TC'.'ISI :1\'.'IPHOI u r1n11.1: K:tT{)();'f. -~ ,~llll V1\ HSO'l'CJlb 11~~1{ llHJI Ct~ P ·~ HO 

,,; I .1 

.•11) :,h< l{i 1 t:to, ru Jl(JJ .. ·r .. >pHo ) p~i ~ S llUHt'Cl : Tb c· x·-~~1y i\'H)l' l"< I 111 1 11 10 1\1 1~11! 

/lD ~~ :Uvlt !Jl•11 Huro H(J.H l )il\(~~ llUI Vl\rl~Sa T<1JT}l • . 
·1. :1. ~ 2 . J I 1 J 1 (' h:, fJ 1o 1tn 11, h u p n no A. <1 : 1 ,.. ur u J°vt o n X 1

( a / - - H /1 
) M oc : 1 l ' 

'1() r, ,n 11 \n nor~ [\a 1--;1 rn r< u RN l i it a n0Hepol1 1t 1y10 ~l1 !1'h y c·ra p 1ue ii H c: .. 
UO.,l ll ~3Y l~M \)i·l ACj\(1)\Lil ({'OHpo·~-\·lHJm,e u ue OttU01H C'ryneH H 1<~YfO[lOH 
~)I f H uo I-< N l) 1 'C01D~JUOJ,ta :n UOJI~l.P HDC'f L;; '~'.. '~ a I J Ha a ''2 J] a ti ,[ u :.11 

a,''2'. 



I 

'NcTaHOBHTh noeep01.£H y10 11~e#r1~y Ha coOTBeTCTBy1on\He KOH.TaK~ 
TLl OCHOB8Hli.H A1el{8AbI (T.a6JI . 1) JJ.Jl}l H3Mep Hr ii COllpOT.H aJre-

• uun peaHc'1opci nepBOH c:ryue1-1u . 

tip.HM 1U\UHC. I lp11 USMepeUHll coupo1 HDJJeuufi pcaHCTOpa uepnoij CTyneHM 
• c ~·a~JJJJCJ) r1cnOJ1bJ) l:NiOl1 ,.lCl<lUlbl npOBO,Jl a' Moc·ra UC,00.XO)\HMO fiOAKJnoqa·rb 

nu UOfft Ul\ T « 11 » . Ji3AW<C~ii UCllOJlh~JYC?i.olOM aeI{il!Jl.W \! Hr0MU~b10 UODep0 1lJUOi'1 

uu:r1~ 1<u. 
1.:3. l 3. I3L{J,il0LJ H~l'b u H'l' iU·lne NlOCTa H )''paunonecH'fh C.X 1CMY 

u,a el.LUJvl cpaa11eHu H l<.cp Mol::ra. 0 1 bl L\J11oqu-rb nH-rau He MUCTa, npo-
c~e {1 HT L • LOJl 10/l\Cl{tie yt(.a 1 a "fl!JJ H J iy,JiCBoro u ltJlU Ka T01IJ a. E1cJ1 M y I\ a·· 
3'- T(\J\h llJ.hiellfl.IJ cuoc lIOJl 'OiJ\ 1ell lJe, f~ 10 aou·1ovuo ypHLHlUU1l!CHTL 

cxeMy ll,IJl.!110 .. r cpZIBHeHU.il l<L 1l .> fJOCT~'I JJ.u :~ (f Nl t" '-ll\llHO r'<J IJ< i: J<>Ji\l' • 

llllH H}'JJ01301 ' J l-tl lAHI(al'l "JJ>a . 

.. J au JJ1 l~a ·i b llui\a:~ CJH11~1 UJJe4 a cp a 1.1ua:u n a M 0 · ra Jl p n 11:1tt1 "~ pt~H ! u1 
.. ,- .. 

-.: uupuTHl3JJtHll)l p~31~C'1Upu ll\;pBUH cryucJJJ]l · ·1 ap!ULH JlC1JO.n l_.11 ... '>j l! · 

~~1 U J J )~CI\ U /-lbl Jl B y Xt(el( 3Jlll ,O ,i.i fv l:.· .. }C. 
3l t; 'L,,antlBJ1J-lB'1fl lJOBepOlll£)'10 .Ute•r1<y Ha c oo '\L~ e·rcTUYJflll~,Hl! ~i.01U .. 

i-aH.T bi Ol:U(>DaUHH ) lt!l\;JJlb[ ('rauJL l) , U3M Cp 1-- ·~1 c u ~Jn ll M UT d It• 

H01i\,a :1,an U}I' UJ~eija cp:l tH i: ~u IUJ · l\i~OCTa npu U3MelJCUUH COllp 10'l\UBJltt!· 

.nui-1 llLCX 1·tenoJrb3YCi\1 ttf.'\ P"~: ~u, ~T,opua. , 1oaepo1UJUylu Ul,\;1·1\y t~ )J.l! ~ 
1<aA~1J Ul~ CllHM a rb~ 

7. ~1.14. l lepCl{J1101l l1 1'l1 npo11u}~£I . UOL t:p(J lJ!HOti lli. l ,l ' u ("fttj)UJl:ll 

J1C110JJL3yen101i JJ.CltaJ~bl ua orC}pa:!lllJuy10 ~ \a-ryw1\y I-<N2• tOllJJO't'UU 
• tJ .. v 

J1eliJ 1~ l\Orop011 JJaUHO O,.'litOlt c1·y11e1111 : lJfa)lW ""'U UCJ10 .. dLJ)' ~l\tU11 

ACKC.1Jlbl, COUJ110A3iJ UOJl.HpUOCTb, T .. c. a'~ un a' '\ ll n112 Ha a'':~~ 
l1hH tOJlHU1b onepuuJJH no ru1. 7 .~;.~-"/ E::T!J, 7.Ji./ - - "/.:~. J l c uu ~ .. 

l{JllO'-JCUHOfr o6pa31.lUlHJif H a T) UH\ f11' f{N:~ ~ llbiCTan1 n HU HJ eq~ rpab .. 
H1eu: r)1 l{cp 3uaqeuu~ c.:t1upo ruuJtcu ru1 (R.,cp .. H2A) h L>M:1 x,, 

l{./ 4 
llcp~N2J:J\ ~ '{i'u~l~ · -, ~ 13~ , (I u J 

~,, ' 

rAe RN2A. - ~eHCTBH T1eJ1fJuoe an a 11JeHuie con110TH aJi,e1 ~ H)I r>6J ' aaJto
oo{i KaTyWl{H 1c yr1eTUM noupaBl\H AJlH --rcM11epa rypbl, 
flj)M KOTOpOM IljJC>H3IlO;.'~HTCH H3MepeuHc,. ~~; 

1~'3. R'4 - 3Haqea1-1.R co11po THilJteHuA nJiel1 OTHow ·uuH Mocra, 
onpe,nenenuoe no n. 7 .3.4, &2. 

7.3.J5 .. Ile1)eI<JIIO'llS.Tf:Jib 11poao.u.,t• 3alKHMOB x (a'-a .. ' ) MOc1~3 
c, 0 16pasa-(OBOH. l.{aTy1u1<H RN2' ua noseputJHy10 lll~,"r.Ky' &J1J'Ja,A·weu 
HCnOJlbaye,MOH AeJ<8Ahl~ c'onpu,~•. UDJJeHHe OJllfOH C'ryneJ'l~I [{0"f0p01H. 

µaeuo Rtt2, c,06Ji10,Aan, 1loJ1HpH01C.Tb,, 1\ e" a'3 e,a a'4 H~ a"a ea ,a1'"4., 
Yc·a~aHQB,HTb 11osepo1'1ny10 ll(e1'KY ~u ,a co,01~BeTCTDY10lllH,e KO,H .. 

1"a'l{i"bl OCHOB,~lf[flSI 4e1(a)~bl ('ra61Jl. l) A,Jlft HSM1epe1~1un: co,npOTH,B

IJieHHH pes'H1cTopa oo·cJie;JJJeM cTyneeu. 
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Bb1n0Jl,HH·rb, ou 1ep1an.nM no n. 7'~ ~t 11 iJ P ~n::r M.naJlLu~~A BcnoJU;3ye,. 
rvtoii lle .[<:H}l.b~' ~ c }"1e1·ol\11 n. 7 .2 . 2 ~ 

7 }t '16* Ilo11J.rltnTa1Tb cyMrvTy .. ~<~ 'l':i c.TnH1~e,n 1.nhJX 3H a·rienn'H (~·onpo'" 
1-ffn,,tetHMA (RM11) 'B OAfax 1Bcex nonepi\'HTibJ}; pe3uc:ropou r.TRPUl'1en 
H M'JI' '1,ATU 1e:R R,1Cno,Jn~s:·ye·MblX A,~J.<a)l no cpop'"~·!YJle: 

I . I 111 

RM.11 = -~ ? 'lh:lcp + Rl:l ---'R'4 

~ r1' 
\' R; x iry1,c.·1· ,, _ 
'~. l 11111 I I I 

I 
( l I,) 

r/H=· Rx 'I Cf) , I~' x2~rii - nOrt< i1'3fH1Hf] ff,JTl~ ~Ja C"]1l nHn<~f U·BJ MOCT:'I 11 rn1 
'H~Me ·pe ,H:nH 1r .on-po.-rHnJ1:enni\ ncnoll'~1:~ye:\1: [ ·:~ x p~~Hc·ropon1 
CTrhpHIPll H'. M',WfC}l~UeH )Jl 1P~{a,.n. ror~Jl3t'UQ nn . 7.31. ~ 4 H '1'~3 ~ 'I fi 
COOi'rBeTCTnenn·O,~ rl ,; 

I n ~ . nr' ~ 'f{10 1J1H11: e C 1" n Or nn·s,1ef1 ~, H n b~' 't r r. 1 n ( " J' Op O I~ C "f ~I f) 111f'1,, H r .. 1.'"f :l }l .. 

'fll 1C'll Hrn0.''11 h3 yeM hIX )l eJ{fl ,·~ ·; 
r:1~ R·~ 1~'8. R' 4 -- 'in ~_rc1eirH H ennpOTMB..,~ enu fi n.netr o-rnntneHn H 

'MOC"r;~. 

7 .~. i 7 .. CT("pel'()llO~~MTh. Pnn~n rn ;r1:1~1 'rl ().:1p~;~pnO<..~Tl1~ ll(lOBOll~ ~a-
i r<'MMQB x ( !1 1 

--· ,2111'
1

') f\/tOf'T'{i' '1'·:· :.~ ~'.l)J(f.;H\•T ;'J '.!: Pf)Bepcrcn1T-IJX ~H C"rOT\, 

1( :1' ~ i< K 1r)n11' :;u<rv M.nanrne11 1m. r1-:aJ~.'f)l ~ ,:1 11 
--- K r<OHTaRTV ~-raru1u:·, 11 

• 
~ ~ ~KaJJ bJ) u ;J ,1·ronT ;nrrnx . ·!'-P}l{ n v l1<nTOl'l hfM"" nn ivrnna,J'T'hHfJ1e rn rrJln·· 
T'n R.n:enne r-i0t0,'rReTr1f~nyeT n. 7 .~ ~ 11 

( :;; H :Lno1,nt['H'1 n 7'a2.2) .. 
7 ,'3. l 8. Y"r1'A HOJHTT'T • Ha u .11if~' " f P. c p nHHf!ll I~~· :rv~neT;i ;u1n1rr''HHe ro 

n pnTH'Rlrirnn ff RMJl, •n·nrpt'J(~~nenuoP, no <tu:'!fM' VJ? (~ ( ~ i.) . 
no}lo6pa1ri .. ~H ;i\ 'lf~ f·IH~ll conpc11~·r~· n~rirt1 l~1 i' ''~' ... ~~(' 'El n·ri nt~rP1'1H'H 

lOCTa flO IT. 7.:1.4 ~ . 

n":~ 
R" ~ 

1A~«.,,uo'rHTh ·n1!1rrnnnv n nr,H10.11nu rh 1~'T •'t' ' ''HJln nn nn. 17.a .1 l .. 
7 1)1 ·~ 21 

t~ 1 . ''I · ~ .. 

7.~. ln . fl<"P('~~..-uo•Hi·r r-. 11pPl '0'1 ·~ ~~·11HfP.·!q!\ X (a' ~1 ''1) r\1f )1r ,·rn 
, I ~ i11r ~ T (\]I mi 11 H .. 11 rr ~ I~ 11 ,r x :1 n )f( M ~ ' { 1 f1, I ! ( l1 f ~ ,. ~ r n ~' ~ l 1 1r"• 't :r (' .,, ·n i1 ~ ' j, ; l 111 ·\. r (' l I r ~ M :i .n 1 ·-

u l.H' 3H n<u r\~11.1 n:j'\ilP P~H'. tnJ'J), f' 1fl ll~ pOTIH~.~f('H ' ~ j l J~ x . <"<i ( ~ Ill !O IL~H.f ]Hl.Jtnn 
nf>li·rL, ..... r,;o. Tim''il'lll .. ~'f: ·1 :i''n 

•· !II ~) !!!' \ '. ., 'f' ' '~ ( U fil ·' ~ 111 

R ~{JJ '[01'tH·T1~, nHT~ unr o yp ~lr. noHr;r• H Tf ~ rxr·~1i:~ v nJfC' ''''OM rpann1~'nHst 
Mfh~Ta .• Tt< ~U{ y rtfl 13n·nn n H . 7.3. 14 ~ ~~HHf. tfl' ~l nn \!ll!Ja UUH n.fl(HH-1 

- ~ . . 
1f'p ,:n1Hf'UH·si ~Tor·~n n nnr>f.'}\(""1,IUrf·r h Jl'/ 1'U, ..... 1~uH1'f'rHd~0 1\' 1H;J 1 H~'UUfi H ~ 
M1 '~, ,~, ~1'f' ~TOli 'O l 010 n ~ •n"rH'H~Tf <-'' THn11 (R ~1~) n f)~fa:.: un '' 1M('ipMyl1P . 

• -• . I{ 
•\ 

,, ( t 21~ 

1-Jr:P T(1 XC''l -~- no·Ka :1~UlH(:~ TlJfei1a cp, aAUC~UB• ~f1 \l'f~ 1 rlUf..!H? 1 'H~)nrru:-1 -

1•eJII)noro ypti BHOBemnu,11~~H n. Q ;, 
))'':h I~". :'n:1:11c m1T1H ('nnpn·rnnJrr·11 nii u 11('•1 0Tnn,1u~ r1n~i Mn1r-

T ...,I (") 
,(~ ~ ..i ••• 



. 
7.4. HcnoJJb30HaHHe f\TaraJHun n nnll c'rue Jl!~YXJ\Cl<aJ~noii 

ME>C npH H3T\·1epct1HH r 1HflOTHn,'1e.11JtH 1coMnenca•~HflT-HlhtM MC o ... 

.LlOM 

7.4. ! . ncll(06paTh 3HatTeHHe OllpOTHTill 1~HHH Jl'IJYXJl.el<~ JtTro ii 
1Vt3C. OJUE3I\Oe I{ JHa11errn10 11J~rcpnc~ioro conpoTn·nJieunn l?x .. 

7''"4 .. 2,. Co,6:paTh cxe~ry n ~-s 1M0pe' ~tu>1 (puc~ 2') n Bhin·o.JlHUTh ym{a .. 
Jau1t~1 n~ 7.,3.2. IT01)lcn1e)trfUHTf, .llbfXOJlHhle :Ja.>t{HMhT X ('a' ~· -a"Ji 
n0Te.m-u:~H0Me1·pa r< 0 16p a :HlOnn1.,[ J,\aTynu<e RN 1 E 

7.4 .. 3·. floJ(rOTOBMTb nOTCI U1 U{)M erp 1( pa 6oTe co r.11 ( II(" lln 1JH , 

er py1<m\nn no :>KCTIJJY aT ~1 11JIH. 

Cx )M;1 nc:noJ1b3tHHt1PH• ,\H.1ra .~n1u1 n 1<a'tc1·1·ee JJ.BYXJJ.ct<.1JJ.HOfi 1'\: .. )C .. n11rc lt .lMepeHHH coupOTHBJICUlfl{ llO'fCllf\HOMet ·pu . c " f(llT\f MC ro]l,OM 

/ ' -

., .. -
IJ 

--· -~-- · ·---..... 114 .. i.oo~·· 

1 _,_ CTapwa n fl~r\~) l 1t\ " ~ - ~UJAJlW011 )l.Ct<H/lR ~ 
RNi·r 1RN2 - ·OGp.a:s1101B1bte 1ui1ryRtKH: Rx ~ HS'Mep~c.Moe 1Cu111porun,,J1<·~1u~ r: , 

R'p - p1eryn f1T 1n·~ ·~i ync~,r·nJI'i,l\r~i,1 cocri~r; f.). l ,- HCT01u1u1( 
HMT81UUI : Yl ~ 'l '! - ~' M n1ep11tf f1'ift. 

Pac, 2. 
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7.4.4 .. YcTD1no.BHTJ, uanpH)KenHe l<OM nencauJ1H (lJI<l) n aonb .. 
l'ax, auafl Aea·c·rai~rreJ~JJnoe 3Ua'lienHe conpo'rHDJ£1eHH:fl o6·p~J.3U.OB·0tA 
J\t:lTyntKH RN1Jl, c yqe·ro~t noup ant<H JlJffl TeA1nep.a-ry1pht, nipK KOTD-.. 
po1 1 nponsnOAHTC~ H3Me:peHH(~ . 

I ran Jl H}l\'.eUM 1e1 :~'OM neHC auHH u S{ J nn.n1c1 fHTi31~J> ITO cpop M, }r J1e: 

lJ1<1 = I 0" J RN 1J'\, v) 
r ne n - 1Tlen0i·e 'IH'Cnn .. 

( 13) 

Jln,1c1HFTtlTh u y1cTaHn·AttTh n·pn noMfHJllT pery.111n-rop::1 t1y·nr,,nu· 
l 1P.rlhHO,rTM MaJ{CUM1tJlh1HO .n.<1nyCTIT1\\0e :-tTLfl ~ ~,~ ~ 1n1P TOr<A (I 1) R ~ M 

H·Ppflx i~ r~enu l~ N- Rx rrn cflop·?\-1y.nc: 

( 14) 

J ,lil,e p - Jl,Onyc1~KM~I :R MOltUJOCTb pnrceHH 71 ,, IHSl H:-ll\fep HCMOrn p -
3HrCTopa Rx, \V: 

R - 3HatrCUHe rc>npo1·u B.nrun}t n ~M~1fH r'MOro pe3HCTopa Rx, 
Q. 

~·JnatlC·HHe ll:trrpMn<C'H UA ( lt_I~\ ), r>. P.0.HhT:1 X na Oop :l:Ht0B01~11 f(<I ·· 

1 yru1<e onpe.n.e.nTJTh no <~op·-M y.rre : 

t TN, ~ r, . r~ , ~ 111., i( 15) 

CTp11 hc1 = lJN, 11;ifrT11 ~natreut.iP. 'HH\'UI JOn no <l)o·pMyJ1e: 

. ,

1 n fl ::.- - '~f _ f!I 11 -

RN.Jl 
('t fl) 

7 1 ~'· YrTnHOnlTTl1 rrrpe3 ~;l UIJl'TUfl<' ("()[I \H.!'IT rtn.r1 PU H f~ nnTen t~HO· 
\ tc= Tp;1 nun nOMOlttJt p c~P\, ,11H1 '0fl<l nyrcTnrt T0.Jib lIOCTl1 Rp yh : , ~l:l 
rP.PI lh RYJJ hHUJUi~\ ,aTopa nn-rr·n uuo f PTP ~ n nrxo.ru1n(-' 11n~11 nn\ <\ruu~ 

1H '< RJ1111: :~a ·reM ye·r n ·uoB n-rrii '-" rn u He '{f'PH HH·~ n 0.u nn< e 11 n C.\ n T\ Jnn ~ 

,] lf l\ tl}' l lhHH/lffl\ (l l'O-p ()p · ~ 1arnnTJH1r·n ("Ol lpCYl' f'Tl .' lf" l P '~· 

7 .4. fi. ~' tvrti [ 1'0 '11

; MT'I, 11rp('I\ -ill1nt1 (11"C'.'J1f h n< 1 r~n l(l·t n TVU'TP H - <:OO'f UCT

t' T H V fO HtH tf nnep:H(Hfl << 1<01rrpO.Jlh - - · Jll;I:\'f('Jll1T1IH.!» , .n TrO! fO}I\enH ;I 

1.·1f<n11Tpo;ul>> H npnnep1rrr) u:rxn>1<J1tP1111e y1': .1 1.;1T( .1rs1 nyl11>nn r1ur\ :'tTo, 
p ~t Ec:.n n r'ro u1n.,u>>J<P11 HP H~\ "(~ un.nnr.h . . , ,~n up n ~ IHTh 11Tn UOJJOih " 'UHP 
"(;:\ nrxo ITOC'. :in1 f''l lf(\PC'f ' f" ('T lf Ut' fH'T< .H!CV' ;l 'rf\11h Ii nn.nr)ll{CHHP 

.:q 11aMepeiu Ur ~ H y pnUHOl\eCUTb CXP Jl y llJ1 n OOM'OITUt I '< " r~.'.'I HTOpa 
LI,, ACT a fl T('.'U j I HlC'rn .R p ( p HC. 2) . ti:c w1Ifl n OJ10)1((' fH ie y1u1 '.1 aTeJHl 

l. ·1.n1 . J;JJ]JJ ~ i\ {lTOpa naXO/lHTCH /lOCT;:iTOtlHO f) rr n s Ko no Oi'flOtllel tHl() 

~\ •' l I . t" I '\Iv ncXOJlHO~My, f!.·Hl>rtno f"' I T'1T r~r1·1 v p : 1·~nn~~p ·111 1 ·1 : >~lHH 1
' :i:t 

h' n u • : ~ · , .. 1 ,I fl.~' • 

l5 



- - -- . 

7.4,,7' .. fJepei{J11'fllU·tlh, ll IJOnoi1a C oop ,G13U.Of\O~l l\ary1 111<n .. l~ N I Hn 

UO'.Bepo11u)~1'0 lHeTi<);' cTap:..ueR ·1~~UOJ[:b3~~~1oi~l Jl.C''RUJl li1' C<Hl~1 l{)) lrt ~1 
no,JJH:i]>H ,OC+'li~b,, 1\ e, .. a' l t1ie11 a'2: l'.t a l .. Ha a 2,. 

7,"4.80! ~lcr:.iutH:a t Th 'nt>D·e11orirnyio n\,CT'l\Y Ha coo ~'RewrcTn),1 l01U.lH, e' 
1KO,H1· ,ai<1~ b1 OCH1or~aH11··Sl J{et<3Abl (Ta611I., l) JlJI.H ll ~3,lVJep, eHHst f·o11 ·p( J

'THR111e1·1HH peaHc~ropi a llC'pDt1)lt~ CTyneHU (c yt1eTO:\f npM'f',f 1C" 1~aHHfl ]( 
nm 7,,3.12:). 

Y 'p1a•BHOeec'HTh cxe·M}' npM 'n01MOUJ~M H3 M 1epHTeJibnh~ x !l'J1<;u~ 
'rIOTeH·ttMOMeT:pa rf OT1Cllllfr,a,1·b H a .-n1p :R)'l<t:-IiHe l(,OMne11c H ll~ l1'H LI x ,, 

r(J]'H DOB~·ff 1ef\10,ro1 ,pe3HrCT0'fl'A;; JanH:CaTb 'er-o 31Il'i3 ''~ (~n liC. 

Y1cTaHaBJJ·H83H ll 10·Bep101·~1wy 10 Ule·rT<y H"~' r.010TOCTC ra~.r 101,U.11 1 

1\0 HTfll\"r bT O('']IOB~l TtH B ret\:.SA (1· a:6.Jl . 1) 'f n ~MCp 11 ~rr, H ~ i] 11 ].U ,;1'
1f"h 

H an pHX<eune J{'i01'~ ne.nc,a U.R '.H acex HCUo,.rrr-,ayeM f'lZ ;~ rf':~' 1; c1-oprn~ I 

none·pro~~H')']Q 1neT'f{Y 1C )1eKa;llhl ,H·e CHH'MaTh. 
7 .. :4* 19, ne,peKJnoq·HTI, l1·f)OJ30,~~ C TIOR 1ep01IJHOW Ule"r~\H CT3 fl IUt?'fi 

lrienrOJilb3V'~M"OH Jl1eKaJI.bJ n a o6pa3Il01B.VJl) J{,f:ITVtnicy' R N2, co()n~,O .. l~ S·\ 
n·o.~r1n·pHOCT'f:l, ,, T. e .. a'2 Ha a'31 ,fi a''.2 +r~a a'''3~ BLJnonHifTh on<'!p<l 'f\HTI 
nn1 nn, ~ '7*,it2, 7e4.4~ 7.4.6. 

flp·H ~1.0M C'n· ~1)C,!\C.nHTh ; 

7.4.J 10~ ne p1e1<,JtJOtlff"fb Uf)OBOllGl c or5'p1 a3~l:l)B"!)H l( ~i '1r~ru1 KH R N2 H :i 

noa,epotr·Hy·'° me1·n:y ·M ,1~ aJr.uJe'tT 'Hcnon'&~1ye·,Aon /~e'K ,a):tbf ,, cQo,,.rr 1o}la f-1 

uo1:'1HlJH01CT~~ Tt e. a13 ·Ha a"4 11' a''.3 l~fl ,a'14r* Br~noJU1Hit. n ne·pat\HH 
n(11 n " 7i4.8 H 011,pel(1eJ1lIT1, (sanH,raTb) naapHir:\eu ue J<01MneHcari1nH 
(tJx~) ., a 

7.4") I~ TI poc·~{l\l}tfHpO'H aT'h n"OJ1·y·11eH UhJC 3H (I 'lC*HH 'H [U)M·nenc::l ~ 
U,HOWHblX 11an·p .R>K,~'1~· :aii' H onp 1e11. 1eJr1tTb aeft1..'·r a·H-reJTfm.Hb1'e ana•r·er·,,Nn 
1C'ODP011;H OJ1e.H 'H~H (R M,X}' r-J, OM13X RCC'X rl'CYBC:!-p c n u Lf'X pr3HC ropo •. ~ 
CTa:ptueA If MJ,~a1Jlnrc ,t\ HennJJb ··~yr-,M hrx .ne1'taJ1 n·o ,,,, O~l~,y.rrf~! 

n; n1' 
( L ~ J Ji '1 -f- ~ lJ A'~~ l1 

J J - __ .. "' ... ---~ .._ ..... 

r.ae, lJxh 1.J.x~ - ttanp·HlK1eHnst s<o;MueH·,c~u.lHH nr~Tenu.H ·oMeTpa npM 
no1a1e_pi<e' ~1)eg,11ie·~o.pt1'81 cTa·JJ .Ult~ i~ u M,J~aJlu1eA Ju: 
,~1on~s,y, 1eM.blX ,neK.aJt, o,npe}le.n:ieHn LTP nrf> n.n .. , 7."4 .. 8 
H 7 ~4 .. l 10 cuo·1,·ee·rc1~B en· H10·~ \!: 

rn, m.n:'· ~· I<O~nH"t1ec· :rno1 ·n1o·a.,e·penHhJX' p,e:lfiH~·~o1 1,»on c-ra pn~r'TI 11 

M,JlaJJtWeit HCn10J.lb,3ye1M bJX }lE!(-\'ilJl ~ -

11 



7 / 11. J 2. 11 ,cp<?l\JJr H)'I U'fb, cot)JUO)llflJI noJJ R~rH 10CTb, npoBOAa 38 )KH .. 

~ton X ( n'- ·a") 1Hl ~{OHTflI<Tax uosepo 111Hhlx n~1eT01' (a' .... ~ na 
l\OHTa KT . M.rr a;(wer~i .n.e1<a)lhl1 a'' - Ha KO HT a I<'re cTa p1ueii 11.e1<a
l tb1) ,, ye-raHOBWB HX Ha KOHT31\Tbl JI,1eKa1t, Mell(&y KOTophlMH HO

;,.: JIH~1 .HbUOe COll]JOT.H HJlC'HHe COOTBeTC'r'Byer u. 7 .4. !. 'i 
7 .. 4. L3,. Yc-ratIOBHTh ua norennJiOMe-rpe uanpn>tleHMe KoMn,en

.~ :: 11.111, (Ul\1.X) B BOJlhTaX, on1peAeJieHHOe no lf>OPMYJie: 

m m' 
l fMx =- (l!Ux1 -l- :ZlJx2) , ( 19) 

] 1 

l'l ~ ,cnn . '1 HHTh O TI(" liJ ~l'HMH n.n n. '7.4 .. 6. 

7. ·1 .. 14. fl c 11 C- l\JH0 1f( ' h n po BO ,LJ, £1 c :-Jt·t N< rr i\.1n11 II r 1 BP! O'J JI hi ~: fllP 

ro K 11 ~J UOTeH l UI t.lJlbH b~e 3a>KHM Ill H3~Iepj!eMOI'O t'OnpOTH R.fl G.HH u 

r~x~ ,('(}OJUO}'.l :.~S<l HOJJ~lpHOCTb,, T. e. Ha a'6 f.I 3 116. 

YpaauoaeCHTh CXC'MY rroreHJlHOMerpa H o ntpeJl.eJJffTb JI.eiiCTBH
r(\ 1Jfl'llne 3H3\)~1UTC' U'JMepeH1HOro oonpOTH1RJleHMSl (RX,'l) n OMqx 

11n rl,10111 M' v11e: 

(20) 

H'.a n pn>r<OHHiC KOMn 1eUC:-lllKA, OT 1U lCJmenHoe no un K.a .~ a 

HH H .~ n101·en HHOMeTpa n·ocne OROHlUJT1e.11hnorn }rpa R

HOnen1wnaHHff, V. 

7 .,51

• On111eAe,'1e·ane norpe1uH01C'T1t H~Mr·p1e·ff'M1 At npH Mrnon:m:..,n" 
'~~1HH11 Mara~HHa n KalJeCTBe s.eyX}leKaJlnoft M31C 

Ou~pr..1lJ:'JlHTh OTBOCHTeJJhUYlO norpe11u10CTL H3Mellen HH rou pn
runJ~PJ rn n n np{HteJ~"rax npH HcnoJJb30Rannn M ~rra3Hna R 1<R 11ecTn"' 
iUl)'XJL<'J<aJJ.noi\ M='C no rt>opMyne: 

(2 I,) 

peUHU r.onprrrHBJlCfJHft <: Ur l.fM C?lleHHP f 

CTI..0C06a ,:~aM 1eU .~.l'UH Sit, 
10/o; 

~er ~ 3H a11eF.EHe MaKCliMaJib:HO·AOiflY(CTHMOfO 01· .. 
KJJOHelIHSl ITJle'l tt cp 8'Bl-feHMfl M OCTa OT 
no r.1 HU1lJTbUOrro 3H,alleHH11 (HJJrH r\Jiacc 
~"l()t ''l'H'OCTH no·reH llHOMeTpa:)' 0/o; 

11 



/\ R',c;p .:s: f Ropx·- -·RcPN I' - pa3llOC'T& no1c,a3aHH5f nJ1et1a cpaa11enKH 
MOCTa (oTCl]eTa noTCHltHOMeTpa) npu 
ff3M'ep6HHH noeep1He'MOrl) " o6paSl(;OIBOro 
peaHcropon,, Q; 

Rep - a1eaqeHae oonporTKen:,en1tH nn'et~ .a c!·paR ~· 

Hetra~ MOCT3 (HJIH noKa~aHH·e noTeHtiHo ~ 
u,,eTp a) ,, '11

; 

Bo -- norpelllllIOCTb o·reqeTn fll()nepHeMoro pe · 
3HC.TOp1.a, '0/o; 

\')M --- n;ROCHTe.JihHaH nor.n e trYHOCTh .1tn,rx · 
Jler<aJlHOH ,M3,C. 

8. 1. nos·epKa M araa11na ~ no MJ1 1 fi9,5-87 r llOTIO,/I rr 10unn t\·tH, 
11t1,rron<eHH'bfMJr B RaCTORlUeM pR3Jle.ne. D epHOJl.M'fH(>CTh nnHepT{n 
·~ no rocr 8.513-84. 

8 .. 2 .. Tpe6oeaHHR tie:JonacH,Of.TH 

8.2. 1. n pn rrpOBeAeHHH non.e·pl<M CO O.fl ll1llaTb i·prn<)R() H USrl re\:
n RKI~' tie~ouacn: ,ocTu . ., y1caSiaftHhre R r ,a3.Al\11 e 5. 

nepell ll'f>OIJ(' J.teHH'f'M nna.epn·H Rhlrtn.rnr (41'h ra.rrnJ~, V 101'1'\Jf e rTO/ ( rn · 
IOBHTeJibHbJe pa6oTbT: 

no n e p rr e ~1· f>T A i t a r a.,. Hu R ri1 n e p >1< ,; rr th B no 11 M n Jl h u h' ~: ~.' ('.~ ~ o • l n s ~ :x 
HfHtMC'nennH . - tl(l M·Pltf'C t2 h; 

c H n Th r \Ol re u Jl e 11\JI Jl n 1 ,J x n e p P:T< n JO• H~i· T <" .r~ e A : 

r.1 r ~.-.rh u leTF<O Jlep iC\ '1T~fn '" c nOH~p ReM off JlC' T< fl Jl i:.~. yrT ~ 1·1 on,,., r~ 11 

'' (1 OCUOR ~TlliH nOAPfl5U-... l\4()ff JlPI( a !t 1.l nn gf•po•r llV ro HI f"Tl\ \. H '1 :1 

Kp~11HTb ee~ 

n pon<'lp11 VTh rrec.HonT 'r<o pa:l n 10Af'pot1HyTo ntf'Tr<v. 

n p M Hf-' }lOCT ,~ T01'-f I J o ·M ,1{11 H·r;:J' •fTi(:~ Ir '''OO:Xn}l 1 ''"ff ( l '1r)Off\l ' 111' I 1 I' 11 :'l ~l Fir 1r 

'' u:. ~1E'TflOl\·T '7>(0>5 rnm . 

8.4. n ·poee·)leHHe nf:lsepKH 

8.4. l . ConJP10 'l'trBJ10HHe H30JTst,tflH n:=sMepH'rr, 1"fJ .. p~nM Mf•Tpn ~1 e 
pa60·•111M nanp~1>KeHHeM (500:1= 100) V nyrt~M npHJ1n>1<eUHJJ tla 

1~ 



II p fl i i< c n UH ~·1 ~ >J<Jl y see M H "OC,!~U n l' JI 11 bl M Jr M CJK,n \.0 ht ti 3 a }f{ ~ M :] l\.' u 
f <' ~, » ... <~ ·i ~} ) u ac~ pxuerr na ne.JrhIO. 

8.4*2. 10n pen.eJleflue MeTp0,.i10TH''fPCl\HX xapaKtepMCTRf(,. 

8.4.2. I. ,UeiiCTBMTeJlhH e 3H a qeHRC conp-OTHJ1JH: u H~r Mara ·H111a 
- v - u ,.,. 

c>upc,ri.c .nnTr, nozi.n. f\{CH TJJ011 i1oeepJ<o11 conpoTH RJ1~ u11 H p'?3ncTo-
poB l{Pl' ,. tl}l ~ICT0.1!,0 ,1 ~fl~T C' 11V~U UR rnOTBeTCTllYlOHLUM11 onp;J3H0-

B hPW u M. e J) a l\·1 n (I( a 1·y ill l( a ~1 u) con p 01'H BJ1c1u1 n J<JI a c.f' a 0 ~rQ l c Y' H~ -
'

11 07\ 1 r1o11 p ~PHH< 1 L'I rrr r uocn 1fior.~· rro ?\if u J1 e n~rno1~i nonep 1< 1 .. L 
(:onrni nP.neunn pe:iHc-ronos .ne1<a,n «X 10000»; «X 100<):;}: 

. : < I 0 ~ . ~ : « . / l £l}} ~ « x 0 I l Q » ~ « x 0 '0 1 Q )) ; << x 0 '00 1 Q )) 11 p M 
., -- -

Jl rJ").11f'V.(;\ ll'] JIOM nonepKe 11 ~MCpHTh npM l~E'Tblpex~~>T{Hf\JHClM nn.1, 
H JllO•H1 1 nt u r·' -~ ~11 ('lJ~c~ror n conp10Trt nJTeuH fl , a pea1u.~TopnR neE< '"lJl. hf 

<<X 100( O~J~ - npu 1r. n~'x:~a N<H~'HOM no1u<n10'4eHHM. 

flpM ir ~M r···peHHM rnnfHlrHunenHA pe:~ncTopon JU~r< aJt n1oaepnrr
nyto Ul<-1Tt<V \'CT;-1 RaB.rU·(fltlTh Ha CflOTneTCTB'YTOlUH e J\()J!Ta KThl nn. 
n · pH ~If nii }l f' f\' an. hT ror.n n c no TA6JL I. 

I 
!l,orrvcr<af'MhJe OT'JrocHT<'JTbUbte norpernHOCTn ptJHcTnpon 11~ . 

r< ~,~ n P po~ri )KHhl n pen 1>Ulr<·111 r.. 3H a 'l~IU't n. yr< a-~ rl ru rr-.t>r n -ra 611'. ;t 

)10nc1un n"'.Hhnoe 3u:-1qeuue conpo-rJ.I L;JTrnMH Mar::1:-J.nna npH no
A<'f KC con pOTHTl.n e1rnA 1pC3i:JCTOpOB lT~Ka]{ M ar<13Jl(l~ cnoco(>OM 
1< n~' n.rr~ l\Tfi«lfi nonep1<" on peJl<.1 rtTt1, nonK~TIIO' IH n cpe11cTHO no 
nr-pl\~1 I< ~-t~l/l\HM:IM «1>>~ «2l>. J .. pH ~TOM onpenf!.'lUTT ne"rJH'lHny 
cn~ ~ r"~TH 1 ~.•rr·nu1 1 Kil1t< ..r~ n ~1 JlCl{a.a r,! npiit Rcex OTCt1eTax no ue1~. f\1er 
PCTa:n~111 ,[('N }l CH. aJJ.bl JLO:J )J\Hbl r; I 1 -i ~ i. ycTaUOBJieHhl H rT)'lleBoe nn-

1,n}f\C'T 1l '1' e. 

8 . 1.2 . ~~ - lJ :t 1 r~1.n1i1r o\' ro1ip rni1B/tP1111r ~ . .,.;i rn~HHa n rro n.1pHa n111n 
:nq1P Jir'dt;1,, r nn ·1n1nr,;'o MorTn. UqJlJ\:noqcnunro K ~ ai1<n ~.1:lrvt 

~ ' ". \\2ti m un 'un.rnHO~IT.PJ'O U~'Mf p~1T1, ro11pn I MH.1U'H11(~ 'MPH<'e' 0, 11 

!'.! 
~.. 1 1oi ~ p<:1ui1 nrT1 -tn. n~ np1P 1 H~1u1 R ~onr.e 1ri 1 rJi/o. 

llopPJl !\ : l}l{ [(hT~ JfJM ~~peHneM Tpn . fIHTh pn 1 nporH ' (>rl~' ' I t. 

i')' 'IJ<U nc '.X JlCI<an1n,tx riep l\JllOllBTCJT('H. :r ~aTC~' yc~TH TIODllih HX 
H noJJon<enue 0. 

'S .. 4.2.:l. n Pf)R<!p g ~i nTI 10f11-T"t"P.Jl,, mrnii I 1IOf']H1
' llHl nc~ru M ,fl rR 1lf I' n n 

il f•H ucrroJJh~4nna-HH 'M r:ro n 1<n 1u~r-rne .ll)~~·xnc1\aJJJH>H M ::)(: orl 1e·rlh"" · 
11r 1u:caeTrn U•punep1<0 F1 I\ta raJu u~. ncnoJ1h3YCJ\.1nro n t{:111cc1nc 
.\l,M3C~ . 

•• 
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1 J oeepBeM bl ii1 

peaRCTOpr , 
'(CTynenL 
J\«:'l\ aJtY) 

1 
2 
~ 
4 
fi 
rfli 
'7 
~ 
Q • 

10 

060JIUtqen~1e KOHTaK'fOD 10Clt083HHS Jt1eKaAbl, K ltOTOpori 
!lOJtil<Hbt noJlKnrottaTbCSJ npoBOJln nonepoqHoft lt..{eTKU --- ------~---------

n pu 11: ~T111pexaalKHMROM, UO)\KJU01leR UH 
nsM·epneMor:o con p0<TllURJJeHHst1 

OPH .llBYX3aJKUMHOiM 
no}lt(JUQJlleHHH H3 M.C-

pa1eMoro ·COUPOTUD
n1eunn 

_...---·--- ·"-----~-- -----·~--.. ----- - ·-- -
OT 6aTa- err aa>ltn-
p~n nHTa- Ma MOC'l'3 

HllU (Ti) XI (n 1) 

,!J :2 
4 :J 
5 4 
6 5 
7 6 
a 7 
9 8 

110 9 
1 I 10 
12 I 1 

OT ,1a>r<n- OT o6paa- o·r 3 tl )f(J[· O'l' ~Hl >I.\ 11-
n I 

Ml! MOCTa llOBOH f\ !l- Ma MOtia Ma MCK'Tfe 

X2 (J 12) TYlUKH 
(1 2) 

\ I <n 1 l X2 {112) 

-·----·~ - --------~--..;-==---.....--_ ... 

I 
2 
:1 
4 
5 
6 
1 
R 
flr 

'IO 

1 ;l 
.,, 
J;,. :1 

1 ii 2 
2 ,, 'l 

•} 

3 - 4 0 
4 6 5 
r: .. ) 1 6 
fl1 8 1 
7 n i ~ 
~ 10 ~ 
Q t I I 'l 

Jlo.nycxaeM a ff OTHOCH.TeJlbH~ ff 
- norpcurnoc.Th,, % 

-------,---...._.------:--·-~--- - ·-___...---.. - ·----- - . 
« x '0000:£,J> 
«X JOOOC> 
<X 1000> 
«X tO~~-. 
(j( x l Q:> 
c:X0, 10,. 
« X01,!0 I Q~ 
!\ y o,no 'I f.l ;,; 

± 0 .. 102: 
: I: 0,0.2 
:!: O 0'2 
± 0,02 
± O,<X1 
:!:O. t5 
± 11 t5 
s•· In 

~ .. 5, Met'OllH-.Ca pat~qe1a norpeu1nnrTn H ~opMa np0Tot<,o.11a 
- -

- ·•J! net>HO,Aft11ICCKOll non,e·pKH M1a.ra3HHa r1p1-1ee,a.eHb• g, :np.HJ10>K 1C.HHQ'X 
' 

,3 H 4. 



191
• l. ,H'eo6,x1o)l.'t~Mo nepMOJlHq 1eCKH 01CMaTp :ne,a1,~& .l<OHTS'ltT;bJ Ae·'"' 

l\a.Jl.Hl1lX nep e ,[(.J1.'lOtJa Tie.ne·H M ara.314 Ji,a' np H He06XOAHMOC1~M iQqH ... 

1Ui8T& ILX QIT rp.HS1M H C'JieI'l{8 c•1aa.btiBi8 'fb XHMH'lJJ1e·CKH He.ATp8.JlbH01H 
(~MaSKOfi~ l(o:H'TSK#m.'bl! C:KpblThl D01J( pytw.lt.aMU Ael(iEl}lHbJX U1epeJ\Jllf1'"' 

qa~1~eJ1.efi,, KO'.rOpbl1e <Pl[KCHpy10·1·c:e .Ha. CB·Ol!X O·CRX npy>KUHHLlM[ 38.M.

K01'ili. ... nn~t. cHH'l~UH UJ1l u yc:ranoe.K'H py11 1eI< npH.JlOlittrm·e ueo6xoJtu~ 
Moe Yl'UJJHe no Hanpaen 1eHH10 ·O·CH n1epeHJJIOllaTeJ1H~ 

~B1 ~ l l'l MA 'Ii III E ! l· '[a, AeKaAH blX nep 1el<J~ 1o:t1, a Te.Ji .Sl x: ye Ta H OHJ1en 1,1 

~ .. 1e·~~ ~] .. flJ~. 11t1ieCl{l~1e ,ma ·f16b1 ,A lHa MieTpOM 7XO,fi1 n1rn,, CJ'~Y>KallJ.IJC Jl.,ri H 

u1l5 1~e n1e'LJ en lrl .H 4J H l\<~3iU11; I 11 '(lery A~ I iJOi'B K~ l 118 ti a Jl bHO ro l"On po'J'U HJ~ ft ~ 
11 u )I l'¥1 a r(;) a N ~I a I r1 pH )'CT.8 ,DOfll(e UlC1'10l\. A.eK3JlH bl x U1e,[_)·e K.JI 10111 a·1·e .. 
. .:1ef'1 LlJ ,c:ru6·tJ1. ,H·eo,f5X·ORHMO yc'ra nonH;'l"b Ha npe>1(:uee M ,ec~.1 o. 

U.2,. l(o·UC1"PYl\1l.U S1 .N1.ara3uu·a paccq.HTaH.a Ha Jl,JULTe.nbH)'I01 1~a -
6o·~ ·y 61ea, l' Ji r~OHTB :,, 110 B cJI:yt1,ae K8.lCHX-J111:6·o lieHCtlp1aBHOiCTeH 

u Mcxau u1.ie·cKofl u.nH aJieI<'rPM'Jec:mow ·1..iac-rM, T~1e6y1outMX pas.601'P .. 
,Kn :;• Mara.sun H006.X:OA~Hvl0 HanpnHH1"".b n cne~l118JfH3HflOH~UlHY'JJU 
'IM·MOHTUy.10 ., aCTellCl<YlO. 

9.3 .. B,o3MO.H<Hb,~e HeucnpaaaoctH H 1rnucoobl HX y•:'t'paueHH)I 
upH HeJten hI n ~r~16lJ. :~ . 

U 1'J 1Cy 1\!'fBHC· l(01H ~ 
T 4H(''1 a 8 ~·eKa;J. HO \ I 
n ep .. e!K,JHO qa -reJit. 

• 

10 e.n .. a 6\Jnni u y~H · 
JJae UJ;;eT11nm ; 

~arpff 3HetlU:ii K.OH . 
TBKTb:I 

., 

CJ Z OC•O'(ir 
y1C,f p:!Ui6H Hu 

)f c~ra tl01Bl'1'l'L1 AOTI. 1Q.JU1u1·e~n&Hy10 
1waDoy AJU:IM.t':.l~H)Mf 7' X0,.5 n11R1.;, 

HU'l!MCTHT!b, 'KO·li't8.KT.bt Jl,HJ ·61 liJi~ 
0 16e3JK 1 :1~lMB a.IOU\H M' D1eJJ1U!CTBOM: H 
cnerKa cM,as.aTb X'H11u111ecu u.eA· 
"fJHl1JibHOI: ClUlSK.0 1:n 



lYia11aoJ1H ·~;(Jll}Jf JT11],Jlt-J1·1WR p "·[~1~C: .r} 

aaB10llCf'~H N r- .._ __ ,_ ...... _..._, . 5 • ..-

c 11c:ttlaJlb}Jr;tM cor;p\)~l'HB ·a1.;1HMe~A1 Re) ~CJ~ ~J r:!2t'J_ _____ . 

• J "l 

TIPl](.):}t ( ~ 'l~ :;;,u fJ\' ~r c;:- f lt]' '111 
'\i.,. ,... , , ,....,f ... -.;1.01 ~rJ " Ii \: .. 1.1 , 

r1.I"'1)· 
\.I . .1 \. 

. ..~ ·?.( 
.... if ii M . .. 

.. 

J 1 l .. MaraHMHt 3anacHh1e 1•·1acTH :M .:.t J\tHJ1yrrr,;;11LH •iMHaH J.1~01 ., 
lf·.Y ~1ClffcU.lH 'H y ,JI01Ke1tht n KOl>0 10lcy. 

J 1-2. }l LiliflC BHYTP.H BblCTJJ an OJ. TY~l1'~pnn<t HMOfi o Y~'' :t rofi H 

Kt)po01<a c U3J.LeJIHe~1 y.110,>Ke1·1a a f11W.HI< ua cJioti AP~.,fdt~cHof1 c'TJ ) 4·h. 

l~H,. ilpocTpa·H,cT-BO MelKJcy C111e1J·l<.<! MM HU(Hga H 1!0f>O·' >1\(lJl :l~J uo .;i 
lf P H<l, l_apen«~CI-!OII cr1~p1Y'llCJKOH ~ 

l 1 .~~ ' ['osapocotl'poaoJlHTen&11a n JlOKyMe111~"tll11H YJlO}I< 11a u 
M.elllOK H3 110JIIi31'HJIC1i0:BOH nJleHl{ll H UOA4CJJJ. Ha 11 )_L\ Kj>Wllll\)' 

alllH Ka. .SJ mu: OILllO u 6apoa au. 

• 
l • 



~ 2,.1. Mara3H,H M:if?BaHO 1~p a·HcnopT.H[tOB a Th 'itp:brr bl'M TP &Hc,n·op '11 

1 ON1 ,Jll0160rO BHJ\'8,1. np:u T1paecne>p1 '1".HlpOBa~H.H C8M:OJle1·0M MaraJ,,HH 
c Jl,e)lye1~ p aaMeltla 1~h e, re,p~MeTH3H p01B aH H10M OT'8.8J1:HB.a 1eMO.M 01·· 
,.,.,,.1 .. e ,.,, 1, ,,; \.. "' ii 

.>KeJJe3HlQll0tpO>KHW'e '1312lfQi,H bl, l{OU.'r1e,A H·ep1>1,, I~ySiOHa a:e-r01MO 61H'"' 
J'leA, HCIIOJ,Jb3y,e 'M'b11e AJlH uep1eS031l(H MarasiH·Haa, He ;ClOJ1lK'Hht 
HMe1·& 1CJI1e.aoe, nepea03KH: U,1eMeHTa, ·y·rnJ11, XH,M1JU<a-ro·.e H T1. ·n,., 

12.2,., l(.J1HM'aT[1.'71ec1{H 1e H M,exai1Hqec.:1<He ao:~J(ei·ttTBlrlff n :pu 
1 "a.11 lC. u opT~ I[.> OU,fm 11 ll ~ l 1\<l ~u "'1r3HH a: 

~r,e~1,ne1•a"rypu 10Jtipy1t(,a.wm1ero1 ao~:S)t,yxb OT' MHHyc 50 .~,u nJJlO·t: 
~ ·O' "'C· - -.. > - ' ; 

u 1-.H,OC,HTeJIMtaa o ,na>KiHOC.Tb ·tsoa,Ay,xa 1915 °i6 np1H 2'5'0(: ~: 
Ma:Kc·HIManbno·e ycKopeiH10e 30 n1/s2 llPH t1acrorre OT ,go Ao 

J 2'0 y4,apo.o B MHHYTY'· 
l:2 .. 3. Maras.Ha AOJIJKeH x,paHRTbC)l B yi11,a1coa1t:c n1pu11.p1H,HTHR· 

u~~rOTOUrH"C ,eJIH. U[l'H teMnep,aTy1pe 'OKPY'lK'8lOU~,e:ro1 ·B0'9AYX a 01· 5 
Jto 4·0°,C H o~rnoc:trren&U(J>M ·en a>I'tHOCTli 80 °lo np H '.25°C. 

l ~t4 .. M,ara3H'.li fiea ~yna1<01In<H c,neJ~~r~~T :~p1 ;.1UM'Jrh1 UflH 1\1eM nepa
·11 j, pe owpyJ1ta1on(ero Boaayxa o'r 10 J~o 35,0 <; H o·ruo1ct1TeJ1.bno~,i 
UJ~. aJl{'UOCTII 801 o/o rrpH ,-reM.ncpaType' 25° 1C,, 

l 2.5~ }) 80,Slli'.Y,Xe ll(J .. tfeU,leHH'U AJ~ 'J! .X p ,::tneHH ~~ u~ ''OJl)l(flW CO·

J~t· p ,»eaTb1C :H IJ hlJlb,,l ua1pb1, JCHC,J'IO'I• H W:CJ1 0 11JeH,,li ar,1>ec 1C.:HHU ble ra~U"ll 
H Ap,yr11e B1lle')l..HWe n.puMeCH1 Ubl1,3.bH3.3l(1lU.lh~ K01pp03;ffl0* 

1 ~:t ~. 11lJ raroaw,·r1eJ1h rap a U1"H p y1e· 1~ c.OllrBeTc·rn u 1C: Ma r~~113,u Ha "l·p·e-
5oH-8HH Sl A,t ero T 1eXHl'l'LlC1CI<HX ycJIO,DHFi llt(J H 1COO·JUOJleHH¥1 noT-pe6u· .. 
TCJ11e~1 ycJI01BH A. 3'MCI1J1y,a1'a UH H, xp1aH,eHH .H H T[l a He.no P'E\H1pos an•HH Ji 
a '".E'aic>1<e upH ycnorsHH coxp,a H!lIOCTH KJJ.eti~i a np,eAup1tHTH"·Hsru-
l ·c1 Di H-· 1"'ec JI 0 

I . ' U 1 ~ ' l ,.1~-

1.31,,,2 , f apa.ff.1.HRllhIB c.p1rQ,Jt S>1KCnJ1ya·ra1tHJi ~ 24 MC.CS1UJJl co JJ:H~ 
n l~ o~n:,a a 3 J<c n.Jty a~· a ne 1lo,., 

131~3 .. f a1p1aR1'HHHblH ~pOl( xp1aHeHH}I - 61 Mlec~lllf\B, c M.oMeHT3 
H.3rOTOBJleHH A. 
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ME,1TOJ1H:KA PAC11fETA 
n 10rP'EWHO,CTH MA'rA3'HHA 

I.. ·npreJle·n JtonyeKaeMo,ro 101TKJJ:o,tn!HHH ,aeiicT:HH'TeJJbHOr,o 3H8 · 
·11eH1HJI C01Dp10T'HBJI 1eH'H'SI (6) i(lUJJ 1eJle,J1 1SllOT ·n·O· cl>o1p ·My,J1e ( 1) '" 

2 ,~ 'n ·PH' no,,n,e·Me·HTHOM ·n,oe,eprce Ma:ra3IrHa no pe3:y.JThT·a.r«1 M 
u o,n pe.ile.neHHB: con·poT"Hll.J11e:HHfl' a,cex· cTynene·n .neKaJl p acclJ·1rri-1~"-

·R.a IOT l\1eMCTBHTe.Jl:bUOe au·a t1 1eHHe COTI"PO'TtltB.neH'HA M3r.:;J3HH Ht Jl.ff$1 

·1< .a>H .. Jl01rO '0'0''K83a HH'ff n 10 1(lJ01pMy,(JJe: 
n 

RAn ·==· ~ Rn ~ . (212) 
t :=-: 'I 

rJle' R,Jln - tl·eA.c?·e.HTeJllJ,HOe 3Ha1t(eHMe C'10TIPOTH e,neHHl'fl' n r ·nR1ep1R .. 

1eM 10ft B,eK8/l h1 1rtpH nol\a · ~ aUHH n l~H0~1, '~1 : 
Rn i - . .ae.:H·cT'BH'TeJlbffOe 311',8 lf eHHe con p01TH BJleJ ~HSI l-o rr C1' y

neHJf '1 Q ·; 
R ff o M --· Ho: ·~ui u a ~n ~.a R o,e J Ha ·r~ e .H n e con p 0 1Tlif n ne n If " o .ll. 11 o A r'T y

n en H npo1n,ep1H1eMOH Jiet<aJJJ;l~ 1,l. 
ll,encTHUTeJJ·h.Ho,e sHa·tieHM:,e ~t3M·epneMoro· conpoT.HBJtenu ~1 : 

- R.1x 
R'ai'= R·o - ·. ,,, (22:11) 

R'o 
rJte Rn ~ :.1H3tJU:~Hue oopasnosoii Mepbl, Q~ 

R'x n R·"o ~ OTClfe1'hl 110 MOCTY npH noitM'.JU01''[eunu un B<'Mp~1 1r'~1 n ii 
Pr 01,t5pa3u,01Bo,fi ·~1epr bl' COO'TBe#rc·rneu HO, !l:. 

O·Tuoc·RTe.ni bUyio norpre·1un·o,rTh n npoueH'T.ax no,r<«ti:rnu ii·~ n_e 
ltRJ .ll b1 1n n p e JI~ .rtsrroT n 01 cf101 p ~~ y ~rte : 

1
l 1 J{·(' 'R .' I ' ~ ........... J.l P :i~ c~r" HT1C' ~1 r h MOC 31'{ a 'l' ~ re n He· Cflll' proTn n .Jf P n H f'f i . n fr f'T~. -

ne·HH, ~}; 

R H01M1 

-- HOMH H 3JlbH01e HU a mieHHe' c·o·n po1·rn n,Jl(\ ll1Utffl 0 1JtUn1i°I c·ryru:r•1
• 

nn nonepHe11¥1o·f1 .lle'K'RJlht ~ ''°2:. 
1:.l ~ Cpe.a111e1e' a'1at1e1-1·ne, H ,a1ra ,Jlbl~ 10r10 eorr1pnTTff\.,rfP'F1Hst ( 'Rm1) 1-t 

cr~1 ·R X ·nn·pe'J!~·Jlffff)T no iff>o'f>'MYJJif' : 

(24 )1 
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3ttatte111He sapHanoo cpe.ztHeto :tRar.i HH.H naqaJibHOro conpo .. 
·rHBJJeHHB (6 Ro) o OMax ,onpeAeJlaIOT 110 (~opMyne: 

& Ro == Ro max - Ro min, (25) 

l)t1e .Ro m.a.x H ll10 rnin - COOTee·1~c1~s,e1tHO MaKCH1MIJJl'bHOe H MH· 

tlBManbHOe 3H8'leHHfl .t13MepeH.HO·tO 
.H8113Jlb~Horo C01n .,pOTHBJ1eHHB. Q .• , 

4. llpw noaepKe 11\itara3HHa CllOCOOOM KOMnJ1eKTH10A nonepKH 
011peJI.eJ1R101.' Aeiic1·a11TeJiuHoe auatJeuae H3MepHef\1oro conpoTHB
JLeH H fl (.RA} D <ll'il a); uu rq1op ii yne: 

(26) 

r)le J{.H3M. ~· H~~Mep UHOe 31181.JeHHe conpOTHBJU!HlfH~ '2; 
Ro -opeAuee auaqeHHe Ha11·aJibHOro conpOTHDJ1e.a11a, 0. 

01·noiCH'TeJ11>Hy10 uorpeWHOCTb 1(6) D npou.eHTBX onpe)leJJHIOT 
nu cpopMyJi.~ 

(27) 

r,Jle RA - Aelic'tBHTeJtLHOe ,. ltaLleHHe H~Mepeuuoro conpOTHBJJe ... 
UH.fl , C; 

l~' HOM --- H01MBHaJibHOe. 3HaqeHHe ff3 ,Mepee~t 1oro corlpOTHBJJe· 
UHSI, Q ,, 

0THOCHTe,JJLHr8ff 001 pewuOCTb He AOJllKHa npeablWaTb 38,&qe,. 

HliSIJ onpe11ei1euaoru no <f>opMyJJe ( 1). 
5, ()tUOlill}'!O uorpeWHOC:'J"L ,, B upo1teurax, OT UO!JM.HP}> 

10111lero suaqeneH e Tell.eHue ro.xa co JJHH noBepKH noc,Jle H3r10 ... 
TOBJieHHSI onpeAeJlHIOT no c)>opMyJie: 

t> = RJb-RAa · 100 {28) 
RuoM - · • 

rAe Rll-2 ~ neitcTBHTMbuoe ,sHa•1euee conpoTHSJI,eHHH, 01.npeAe-
;1eH11oe npu ]laHuoA noaepKe, Q; · 

RA1 ..__ A.eii,CTBHTeJJbHOe SHratJeeee conpOTH.BJle.Hax. 1on,p:eJle
J1eutroe npu npeJthIAYllleA noaepKe. Q. 

Oc1~10BH)'l0 uorperunoc1 b nnpe.AeJ1si.10T JlJrH Ka>lCAoro noKa3.a-
~ - . . . - . ' 

H IDI Ka11·(.Lf.10H .AeI<aJlbl noBep1,iJieMo.ro· ,Ma ra.3HHa. 
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