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I. B OBSISH 0 60JD)JIIHM sapa:;rJ;OM YOKOpsleMOrO SJISRTpOHHO-HOHHOro ROJJ::b~a 

H MBJIHM BpeMeBeM ero BSam~o~eiOTBHR 0 ~TOpaMH YCRO~ ceRUHI 

BOSBltKaeT Bonpoc o6 aaeprl)o6eone'tleHHocT:a npon;ecca yoxopemm. Cyme

OTBYIOT ~a no.n;x:o~a B :e:ccJI·3~0Bamm: aqxpeRTOB aarpysm: a) aaepreTnec

KHI - Cpa.B.Hemte nepe~a.BaeMOI ycROp!SMOMy o6~RTY SHepro C SHeprHel t 

SaiiaOeBHOI B 06JiaCTH, litS ::tOTO pol OHa MOlltQT 6HT:& OT~a.Ha Sa BpeWI 

BSa.HMO,IteitCTmta:; 6) aJI9RTpt),ItmlaME:'l9CW - OIIpe~eJieHIUI OTHOmemr.s: BOS-

6YJ~.,I~;aeMOrO 06~RTOM SJI9KT:[)lii'ti9CROrO IIOJDI R IIOJIJO, COS,Ita.BaeMOMY B YCRO

~el CTpyRType CTOpoHBHMH: HCTO'tiHHRBMJi!. 06a IIO.n;IO~a ~OJDKHH IIpHBO

~T:&, O't19Blf,ItBO, R COrJiaCy.DttHMCS! pesynTaTaM lf:) • 

llyCT:& Fa - CTOpoBH9•3 ItBaSHCTaTH'ti90ROe ( /{ ::::.0) SJI9RT:pl:t'q9CROe 

nOJie, Eu,.; , ~~~/ - Hanpsr;tteHHOOTH reHep:apyeMoro ROJJ::D~OM aJieitTpoMar

HlitTBOro nona, vr - 06~eM, 0 ROTOpuM BOSMOEeH 06MeH SBepr:e:el Sa Bpe· 

MS: BSB.RMO~e:IOTBHR. IIpeHe6:perag HeO~Opo~OOT:&lO IIOJie:I,MSI SHepi'l!H B 
• 

M =X c£ 2
, 1/'

1 
r == X[erE+E· )2-+ IJ.z /7 

o J>JT o 1 'V~ cf?T o t-4td' rT u,~ 

.I(.n:ti OT~aHHOI SHepro ~Ji;f = hJ;- 'irJ; B OJIYliB.9 MaJIOI IIO~Oa,ItRH IIOJIR: 
~ 

I~-~ I E'o I ((' 1 aa.titeM 

~, ~ 2 I ~::./I 
~ D=o (I) 

Hue pa.COMB.TpRBaSTOS! ynpo::qeHHaJi OXSMa BS&JMO,Itei:CTBHS! ROJI:&rta 0 HH

,II;yRTOpaMH YORO~el CS}tUIH 0 IIpHMeHeHHeM 060HX YJta3aHHHX IIO,ItXO,II;OB. 

2. HH.lJ;yRTOp YCRO!lf.IIOO(el cerm;ttm (pao.I) MOJltHO npe~OTa.BHT:& Rait ,ItBOI

Hy:to paAHsnDHyD ~lO,ROporROSaMKHy-TOe IIJIS't!O I ROTOpol SaiiOXHSBO aa

MS.n;JUil(.IQel cpe.Itol. PasoMRHrroe IIJie"CJ:o II B RBas:aoTB.IQriOHa:pHOM peu:Me 

*) SHepreTH'tlecKHI no~o~ .~eTcsr on;eHO~HM,Tax RaR SIOHO,'t!TO BCSI 

sanaceHHasr aHeprHSI Be MoxaT 6HT:& nepe.naxa yoxopa:eMorq o6~eRTY. 
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s.tBJ1JI9TOSI, IIO OyTH t Sapw~te:tmHM IIJIOCRHM ROH;D;9HOaTOpoM, B RpaeBOM IIOJie 

ROTOporo H npOHOXO~ YOROpeHHe. 

By.u;eM C'I:!HTaT:& ,ll;aJiee, IJTO BeJ.DI"tfHHa YCROpaDJtero sasopa A MaJia. 

IIO CpaBHel:IHIO C paCCTOJDmeM ,11;0 ROJ.tl)rta cl::. /-~ • B STOM CJiyt~ae 

'tiB.CTOTa OTCe'UK H - BOJIH tV If = 7TeA Jl£ 0Yllt9CTBeHHO IIpeBOCXO,IOiiT xa

pa.KTe:pHYID ~aCTOTJ IIC>.lUl ROJI:DI.ta Ha sasope t£?0 = ~ / q( , TaR ~TO B 06-

~CTH ll BOS6~aeTCSI TOHbRO HHSmaa MO,ll;a E - RO~e68HHI, COOTB9TCT

ByDQas: r~a.BHO:I (TEN - IIO,IJ;06Hol) BOJlHe B paJtHa.JIDHOI JDIHIUI. Ta.ItlDI o6-

paaOM IIporteoc B030Yll.lemul JtBJI.f!9TC.S: KBa3HCTa.IJiiOHapHHM H MOlleT Tpa.It

TOBaT:&Oil Ha a:s~me Teopmr ,1I"PJ'JJBj: nepe,t~;allH. cor .nacHo ROTopol: yoxopm

D{Id aasop 3RBDaJI9HT9H BXO,li;HOMY OOIIpoT~emtiO JIHHHH ii) ~("y (pHo.2) 

HB.n;YJ:.tHpyeu:oe xonrtoM na.n;eHHe Hanpmitemm a) Ha sasope pa.BHO cror,11;a 

21"~./ =- Z~- I~/ (2) 

r.u;e L; - npocreitaJIQlfl no Ra.Ha.iy o6paTHHI TOR. 

Pacnpe.u;e~etme o6paTBOrO TORS. IIO MRHe KaHaJia Haln;eM ,D;.liSt MY

lias: A <'< c/ <'~-( • lloJIHd S aPf.l,It ,ml,IJ;~e:MHI ROnrtOM Ha Oit~eM 
M9TaJIJie, pa.B9H IIO BeJJJ4C£14B e H IIpoTHBOIIOHOlleH IIO SHa.Icy' Sapi.I.tY Ronrta. 

B cvry A <<" c/ , pacnpe.u;eJietme HaBe.u;eHHoro Ha cTeHRe RaHaJra saPf!,lla 

MBJIO OTJIH11a9TCS: OT pacnpe:,n;eJieHH.a B CIIJ.[OmHOI Tpy6e, ROTOpoe IIPH 

d<< t oeeT BH.Il 

t? . ~ (73-)-- ~ - cl 
f' Urd - .:JT /.C-t:,) 2..-t- c/ 2 (3) 

r.u;e tJ - sap.a.n; RC>J.I])rta, ~~ - xoop.u;:ma.Ta ROJI])rta, ,t;./ - sapg;n Ha 

9,IOiiHHJ:.tY ;n;JlllHht Tpy6H. 06pELTHHI TOR COOTB9TCTB9HHO pa.BeH J;;,,; .:= ~ f;,.l , 

~) Boo6~qe rOBOpst, ~ HBJUi9TO.fi H9ROTOp.a:M HHTerpo~pe:s:nna.za,HHM 

onepa.TopoM. 

a). BH6Hpaa B Ita'IJ9CTB9 IIOJIOJGITenHoro Haiipa:BJI9HJ4Jt TOita Haiipa.BJietme 

ocm r , HanpsmeHHe onpene.meTc.a: Rait t1= j'f-L1/c)-jt .4/z) , r.u;e ( 

- IIOT9HIJ;B:aJI. 



-3-
r,Ite z{; - CKOpoCT:b ,ItBmltEtHmi KOJ:II:,IJ;a. 0TC'f:IHTlitB8Jl BpGWI OT MOM6HTa 

npoxoJUJ;ellilR: KOJL:bD;OM sasopa ( ~ = Zft -+ Zf t ) noJry 'llllM TOR Ha BXO.Ite 

JIHRD Ra.K (pyma:tD> BpeMeBH 

. t -- ~!l -1 
Itkr/ I~ - ·77 ~er~ e/ e (4) 

HeTpy;IUIO nOJJ.Y'liiT:O H ~~O't:IHOe Bupa.lleHHe ,1tJ.tfi 06paTHOrO TOKa,yqH

THBa:oqee ~OCT:b rEIO:M9Tpml: 

·c~ -ft.u 1~-/-i// !7 / P') L/tiJ=- ;z:.· e/ VojUP>ro/6/ 

s~ ;J; ~s) (4) 

r.Ite .::; lx)- <PYB~ BecceJut nopB'.llKB. h , .J; ~n)=o • JJ;ut ynpoJile

mm: a.HaJmsa MH 6y,n;eM HCnOJt&SOBa.T:b B ,ItaJlbHelmeM Blq)8JlteHHe (4) ,cnpa

B9,1tmm09 np11I d:: ~-~ ¢:(
1 

• lapa.KT9p!IU ,ItJIHTeJI:&HOCT:b 1iiMIIYJIDCa TO

Ka pal!Ha '< = 2.// ~ , coo~:o:seTCTByDIIWI ,ll.IIIDia BOJIIIH B cpe,D;e A"" fo ,y:; 
;1+ = ~/c. • .narcee Bes;~e 6y,n;eM c-.:mTaT:& L ~ 2 o/ , TaR "'To BSSH-

MO.ItelcTBHe npoHCXO,It11IT C ~~ HH~TOpOM nOO"lGpe,ItHO. 

IIpe,ItiiOJLODM cBa"la.n:a. 1ITO JJltB.ll.a: 11 (pRe. I) o,ItHopo,ItHa no ,n;.mme , 

T • e. o6pa.SOBB.Ra, HaiipHMep , CHCT9MOI KOaKCHaJIOB HJili nOJIOCKOBHX .mt-
d ~C7 ~ 

Hd, H "'TO ee ,ItJIHHa c, = J.'?-1' y,n;oBJLeTBOpR:eT YCJLOBmO >a ~IZ •. · 
Ta:K "'TO JDrtHHJO MOJUIO C"lJJTa~r:L Heorpa.mrqeHHol. Tor,lta BXO,ItHOe conpoTittB

JLeHHe JLHJUIH pa.BHO ee xapa.JtTepHCTHeCKO:tq HMIIe~cy ,RMeDQe:uy (B rayc· 

COBOl CHCTeMe e,ItH:HIIliX) ~ 

f£ 
~,(oA'# =- c c, (5) 

r,IJ;e C r - eMKOCT:O Ha e;z:urmny ;rr;.a:mH Jrraan. Hs (2,4,5) Ha.I.D;eM OTHO

meoe Hanpw~teHirlfl, :JiiB.ItYitRP:>Ba.HHoro KOJrbD;OM Ha sasope, K npuoJteHHo:uy 

CTOpoHHeMY 

(6) 
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Tol &e BenB~e, 0~8B~O, paBHO H OTHOmeHHe HanpaEeHHOOTel S~SRT

pneoltl!X no~el. 

On;eHHM Tenep:b ;ItOJIIO S::Iepro, OT.rta.HHYIO KOJ.t])ey OTOpOHHJIM no~eM. 

HsMeaerme :wmeTK'Ieoitol saapnm Ko~:na npH /~_.,x/Z!;/ «I pa.BHO 

11J;f{=cftfo • .IfJm:Ha Y"U10TR9. .mmmJ:, HS KOTOporo SHepriDI MOJlteT 6HT:b 

nepe,14a.Ha KO~IJY, onpe;tteJIJieTCJi BpeMeHeM BSa.HMO;IteiOTBIDI 0 ROJI:DD;OM: 

t-= 5:_! = Z' c/ • BeJnrcmaa SHep['D, sanaoeHHOI Ha STOM va~oTKe I( rc-IE ., -
hf: = C~ e_ t't.~ I~ e _,__ o/C It% L' 

0 z - ---:? r~ fi" <?> 
OTHomeHHe nepe.rtaHBoi sae~r.HH K sanaoeHHol 

.. Wa.;~ ~ IZ~ c9 
Wo ;/c 1t.'io (8) 

OBfiSa.HO 0 OTHOmeHHeM HSD];OeHd ( 6) c»oJ?MY~O:I (I) ( 0 TO'tJ.HOOT:bD .ItO 

MHODTeJI.a: J7 I 2 ) • • 

3. B ~aJ.[])ao:i .mmo eMF:ooT:b aa e.n;mnm;y ,n).[liiHH 

Ctr) = c:;-
24 

(no pa,IJ;Hyoy) 

(9) 

H, COOTBeTCTBeHHO, BOJ!HOBCle OOUpoTHBJieHHe ( 5) JiBJ'UlJOTO.ft c»Yll~ 

pa.IU~YOa. IlpH6J.tmJtemte O;ItHOpo;ItHOI DHHH npm: xapa:EtTepaol: ;ItJllUie BOJIB:El 

A> 2JTr UOSTOMY aenpliMOmiMO • 

JJ,n:g onpe.rtMeHHH ~rJ::tHpoBS.HHoro &onn;oM aanpsDtemm: aa sasope 

pa.OOMOTpHM pa.onpoCTpa.HSIDle BOJIHH B :pa.n;HaJlbHOI JmmJll • TiyOT:b 

6(~1)=2/ -1/.=-6t __ ~u, H t;fr;l)==c;j ==-t~/ -noBepmocT-r--+~1.!! c-- ,...,~ c?.:;!l!1/z 4-:-A;z 

HHS IIJIOTHOCTH Sapg,tta H TOKa Ha 06MBJU<8,X, OBf!Sa.HHHS ypa:BHSHHSM He-

npeps:BHOOTH 

96 + __! 0 (' rC- ') -:=: O 
0Jt f- ()r r 

(IO) 

0't{Jl[T8Jl Ha.npa.BJJ:SHHe TOKa, yxa.Sa.HHOe Ha pm:o • 2 no~ODT8nHHM, ;II,11JI. 

nOJIHoro TOita no o6.RJiaJJ;lte 't!epes OKpymiOOT:b paJJ;B:yca r ueeM 
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.T = - 2w-r, t-~ (II) 

IlpH pa.CCTOS!Hl!l1 M~· 06RJ18J];K8MH A , MaJIOM no Cpa:BH9HHJl 

Kait C :pa.ItHy"COM, Ta.It H ~:HOI BOJIHH, HanpsuteHHe tj H pa.SHOCT:& SHa

'lleHd B9RTOp-nOT9JmHaJia Ha 06~ V CB.fiSaHH C IIJIOTHOCT.a:MH 

Saps:.IJ;a H TOKB. COOTHOmemu.tMH 

Hs (IO,I2) CJie;n;yeT ypa:BHOmte ;JJ.JISl nOT9JmHaJIOB 

~ ?Z/ -1- _L _2,(/r V) = 0 (I3) 
c ?Jz! r Or / 

YcnoBHe paseHCTBa HY~ ~~aareHnKanbHol ROMnoHeHTH s~eRTPH1JeCitoro 
• 

IIOJUI Ha o6~ ;n;aeT B~~opoe yprumemre 

~ l/ -f _! Q ·~- o (I4) 
~f" c 9-t 

Hs (I3,I4) CJie;n;yeT "TMOrpaiblioe ypa:BHeHHe" .If.JlJI BO~ B paJtHaJI:&-

HOI .mmm , ? 'd 2,'/ £ () '2 Z/ 
-;-~-; (;. 01--;) - c z 0~ ~ = 0 (I5) 

pemeHHe ROToporo B typ:oe - npe;n;cTaaxeHa no BpeMeHR KMeeT ~ HS

JiyqaeMOI BOJIHH mt,Il; 
(') 

t/.:::: uu~r:t' k r clr) (I6) 

r.n;e k=? • Hs (I2,I4,II)) HeTWJUIO HaiTH CB.a:3:& MeJII'JJY lyp:&e -

rapMOHHRa.MH TOita H Hanpa;ttemm:: 
u~"t") ; 

't/- _ 2/A 17r; {er) J 
- D rr;T ~(t~/r) (I7) 

tf? - /~vd/o;_; 
Ilo.ttCTaBJiflf.[ B {I7) ~:&e - o6pas TOita (4): J-= '277" e , H 

coBepmaa o6paTHoe npeo6pasoBaHRe,H~eM HanpaEeHHe,~poBaHHoe 

Ha mco.ne Jmtnnr ( r:: () ,/ 
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BKJia;D; B nOTePl! ,ItaeT TOH:&RO Ol:IMMeTpK~ma.R: no i 'tlaOT]) BHTerJWIB. 

B (I8),,ItOOTHraiDmaR MaRCHManbHOro 3Ha'tleHHH B MOMeHT npox~eHHH 

sasopa KOJ.I:DD;oM ( i= o ) : 

(I9) 

HHTerpaJ.t (I 9) MOJfteT 6HT:& JipH6..mmeHHO B!:at'niCJieH B OJie.n;yl(JQlDC IIpe,IteJI])

HHX OJiy"JasJX : 

1 ;4~ !£ << cllt' • 
? z /) 

tl: ~ - /:. iz- d {.,{ 
/3-t~!Y,A' . c/ 2 

z) ;4~ 1£ :>> c// /' 
~ /'-' - Zr£ tY 

;q_,,(% - .J'r(~/ 17" 

(20) 

(2I) 

Bo BTOpoM o.nyqae t OTBe'tla.ICU(eM MaJIOit ,ll.JmHe BOJIHH, HeO,ItHOpo,ItHOOT:& 

JU!IB0lll HeOynteOTBeHHa H Haiip:DKeHHe OOOTBeTOTByeT (poiNYJie (6) 0 

SMROOT:&lO Ha efltl'1Hl111.Y ,IT..7m1m ( 9) , B3J1TOI npl! r = /' • 

K'BBJ:(pa.Tlf1ma.R: SaBHOHMOOT:& IIO,ItOa.,ItKR HaiiPfDiteHHH OT OKOpoOTH ,1Um

Jft9HHH Kon:&~a nPH ee ~ SHa'tleHHHX OJie,ItyeT R HS 9HepreTH'tleOKHX 

0006pallteHd. 06JiaOT:&, IIpliHHllla.Dl1aH ytmOTHe BO BSa.HMO,IteiOTBBH 0 KOJI:&

~OM, orpa.mrqeHa paJtiiYOOM I" :t_ /'-1- £I. ~ j/+ 2 / • lJ,1m OTHOmemur 
t7 ~:&?17 

nepe,ItaHHOI 9HeprHH K sanaoeHHOI B 9TOI o6JiaOTH no~ 

(22) 
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~TO B COOTB9TOTB~ np~~exLHHX ~aax cor~aoyeTOH C (I) H 

(20,2I). 

MTa.K, B paOCMOTpemna O~WU: SHepreTH'tl90Kd H S~eRTpo,mma

MiJ'fl90Ka:l ( TO'tlHee, M9RTpo~~eXHH'tleOKd) liO;ItXO,lUl npHBO,IUIT, Ralt H OD

,D;aJIOO::&, K pesy~TaTBM, OOBnBJ.(SDJ{l1JM 0 TO'tlHOOT::&IO ,I(O MHODTeJIJi nopa:.n;

Ra e,JtBH»n;H. 

4. IIpe;zumynudt aHaJIHS onpa.:ae.n;.mm np;I .IJ;Jnme .mmo f-== lf-1\ fEr-== ~ , 
£ r.z-v£ 

TO eOT::& llpr! ,ll;OOTaTO'tlHO 6c>J.t::&mra OKOpOOT.fiX .I(BDemta: R~D;a zti • 
IIo~oBJtRa yoxo~ero Han]~eHHH ooTa.HeTo.s: Taxol ae H ,IJ;JISi 

~ ~lj \c?1t , TaR Ralt OTpalteHHaH OT ROHna Jllffii!U!I' BOJIHa He yone

eT B9pHY'.l'::&OH K ee BXO.IJY aa BpeM.$1 B3a.HMO~e:IOTBRfl. liPH fl fi <: c:://~ 

,IJ;JISi onp~exeHHa no~oa,D;KH HanpszeHRfl Heo6xo~o aHaT::& yo~oBHa oT

pa&eHHa npa: r-= R • On;mma oBepxy MOJteT 6HT::& no.n:y-qeHa B npeAtio

~OJtemm:. liTO ~ np11 /'' == ;€ • paaoMKH-yTa. Taxoe npeAtio~oaeHHe 

OOOTB9TOTByeT ~e:ICTBHTSID)HOOTH, liOORO~K,Y BOJIHOBOe OOnpoTHBX9HH9 

.mm:o ( np11 r; R 2/ /~ _/ .Q ) HaMHoro MeH::&me BXO;LtHOro conpoTBB-
6-<MH 

~eHRf! C)H).J;epa H aanOJIHeHHoro (peppoMa.rHeTHROM ROpoTROSa.MRHyTOro n.n:e-

-qa I ( piiO • I ) • 

MononsyH npeo6paaonamte JlattJ.taca no BpeMeHH H Tpe6ysi paBeH

OTBa HY~ TORa lipli I'.:;; ;f t HS ( I2-I5) HeTpy,lUIO HaiTH OB.s:S::& MeJr.ltY 

TOKOM H Haiipalt9RH9M Ha UXO~e JmHHH ( I' ::I' ) 
t- I I I 

~;(!} = J c?!-1-t-Jirz'Jc/t- (23) 

r~e /"- ..,. r'oo ~ 
C?fi'= _ ~ JD) ~t ~ ri/)J;ri~)-X£i(J0u_~ 

/ .771'/E , e 0 rf{)f; cL;?)-J; riGj}tZti,f]/(24> 
_,A-toO 

j ==,'.or£/ e. , ::7. K - C)ynltiJ;mil BeooeJif.[ :m: Hei:Ma.Ha liOpsr.IJ;Ka h , Po 
I n1 h I 

BH6:m:paeTOH TaR, 'tlT06H BOO no.mooa liO,lJ,HHTerpur&HO:I W~ JieJiaJI.I 

~eBee liYTH mtTerpllpOBrumJl B ( 24) • ilOMHMO no~oa / = D , liO,lJ,HHTer-

pa.JI::&Ha.a: WYHitllRFI oeeT ooBOKyllHOOT::& oJilMMeTpri'tlHO pa.onOJiozemna Ha 
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MEDIMOI OCH noJWCOB Jfl=-:t-)s , S.= 1,2, ••• , r.IJ;e Asc:: ~~ 
- ROplm ypa.BHeHU 

~ /)s)l;(c/)s; ~ t/, f«)).Y; ( )>) (25) 
o(=:/(/f • 3TH noxroca COOTBeTOTBymT 0060TBeHHHM MO~aM ROHe6a

Hd pa.SOMRHyTO:I Ha ROHD;aX ~HOI JD4BIUI. 

Ilpm.tewm Teopm> BJilleTOB, noJiytiHM 

r~e 

~ dscf 
?I? 

~zr)s) -1 
-:;;: y <=>!) >) 

(26) 

MOCTH BXO.IJ;HOrO TORS. OT BpeMeHH ( 7; ~ctflr.£/e «z-'== Zc//z;; ) BHTer-

ROe lite, KaK npH SaPJi)Ute OOOpe~~TOlleBHO:I eMROCTH C SBJ];a.HHHM TO

ROM I;!): 
/· 

u_ 1'1 / I 1/!f) = c Jti-) (?II 
- "'(.) (27) 

Ma.ROHMB.JILHOe SHallemte HH.lt~pOBa.HHOro ll:pH 3TOM paBHO ~If,.,=- t?/ C , 
r,n;e (} - sapa:,n; ROJ.tbll8-. Ta.rm:M o6paS01111, n:pH 1\llaJ.DilX OKOpoCTHX ROJID-

n;a ( ~ « o/j tft£ ) llO.IJ;CaJ,'Uta Hanpsmemtf! pa.BHa npoCTO OTHOmemtD sapa

,n;a KOJ.tbll8- K saps,n;y Ha JOOUDI COS~a.HHOMy CTOpommM HCTO'tllmKOM. B 

3TOM (KBaSHCTaTHllGCROM) ]~e BOSMOEHa no~ nepe~a~ aanaceHHOI 

B JIHHJIH 3Hepro: KOJID!tY (II:pH pa.BGHOTBe sa~OB) • 

.Ir;J:.a onpe~eJiemtf.[ cpe)I,Hero saa11eHH.fl Hanpsmemm,HHJJ;ynHpOBa.HHOro 

KOJ!:&n;OM, Ha.!;neM pa60TY, OOBepmeHHYJ> KOJIDD;OM HaJJ: UOJieM npH npoJieTe 

MHMO ycxo:psnaqero sasopa 1. oHa, OlleBH.IJ;Ho, pa.BHa no Be.mt'tfime x npoTB:

BonoxOJJ.tHa no SHaKY SHepi'lm L1 W , npxo6peTeHHOI KOJ.tbD;OM) : 
00 

- d W- /(flo -r tlu.e~ rt)) It~/ rtJclt =-- ~n:: -;- ~.n (2B) 

-~ d 
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r~e 11To~ =- tfo t( 
H~EiM 
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Cpe~ee sHa~eHHe HanyUHpOBaHHoro HanpREeHHH onpe~enxeTca: ~epes HH

Terpax noTepb axe~ o6pasoM: 
- 00 

11k~ = We~ I/' Iu.·/c~l =- w~ /tl <3o> 
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llO~CTa.:B1.UJJI B (29) BH:pa.Jtemta (4) .rr;UI 06paTHoro TORa,fiOJIY1!HM 

t!: =-((f ~ + ZA £ ;·:;;~~)_I j ;~ (- z),c) f (3!) 
?It/ { 2C z ~~5=-1 ·7,Yo(J~/') Y fi !£ ~ J 

}J;m TO'tl.HOi SaBl:tCHMOCTH o6paTHOrO TOlta OT BpeMeHl:t ( 4 ) TaKEe MODO 

no~Tb ~OCTaTO'tl.HO npoCTOe BHpaEeHJ:te 

~ ?)) -1' I~r"' J>) 
~ -- f_t. -f ~zZ I ;;;2; r -I 7 0 l T&Jii: j 
1/,./- o/ 2C ct s~r ~/x),) Z, ~) (3I ) 

ofij7 
4}aRTnecKH coBna.ttanttee o (3I) np:a ~-=- ~-/;, « /. 
llOKaJJt6M (nOJiaraH d = /(/f'>> ( ) , ~TO np:a 60JlbiimX CKOpoCT.fiX ROJibD;a 

V~/ corJiacyeTCH C Ma.ItCHMBJ.tbHJXMl:t SHa~emta:MH HanpREemm (20,2!), 

Hai.IteHHHMH paHee ,llJI.a: HeorpamrqeHHol Jl001UIU1. IIp:a 2J/ ,f ~ /7 < < e J/ rf' 
ocHOBHOI BKJIBJ.J; B ( 3I) ~am ueHH ~a c ~. <(' I , ,IT,7IJi ROTopux 

:J; 1 ~ }/ ~ (or:~)~ 2.:< ft }-~ I . CyMMHpya:, nC>J!l"IHM 
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B 06plTHOM OJIYliS.9 /+ f[ ..» 2 c( /? npeBa..mq>yeT B~ ,1l8J!Eilaa: 

l£119HOB p.a:,lta, ).tJIJl ROTOpHX ~7j ~),.) /:J~c?/ p~JL: 
-, "'-- _ A/$ 4) (33) 
Vu,.,r - I ~. / 
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PaSJIHtme OTHOmeHd 0'~ e/ /z~q x B npe,u;eJIDHHX o.nyqaa::x: 06'baORR:9TOH 

paSJIHtmeM B ~p.«e l!MIIY..1.l:DOa HaiiPf:OI9ImSI• 

C.zr;e.meM 'tiROJiem.rym on;eH.KY ).tJIJl napa.MeTpoB, 6JmsRHX R naplMeTpaM 

yoRO~el 09Itt.tHl! R:YTH-20 :: ~ = 2! OM , ~ = 7 OM , A = 0, 5 OM , 

~ = I , c/ = f-/:o = 3 OM , Cf = 10
13-e • llpH OROpoOTS!X BIJJ.[OT.D ,ItO 

ROHetmoro SHa'llemta: p = 0 .,2 , OOOTB9TOTByDJtero 3H9prml HOHOB 

-:; 20 MaB/HYRJIOH. B03'0yz,u;HHHe oo6oTBemmx xo.ne6amd: pan;HaJil)HOI .m

HHH H90Y1Q90TB9HHO, H Ope,T.tHoe SHa'lleHHe HH,ItyiJJ~poBa.HHoro Haiipa:Jtemrs: 

pa.BHO -. cP 
~/ =-- .2C ~ .?. fk8 

ITPH 'zt = 46 KB OTHOOHTeJihHaa: no,u;ca,ItRa. HanpsmeH:wi He npenooxo,lij!T 

IO%. .RooTaTotmyiO aHeproo6eone'lleHHooT:& ycxopeHHH noxass:aaeT H cpaBHe

HHe nepe.ztaHHol H sanaoeHHoii aHepmel. 3HeprHH sanaceHHaa: B paJOi!'BJT'&-
Ct%<? 

HOI JWB00 O,ItHOro JIH.ItYRTOpa npx yxB.Sa.HHHX napaMeTpax ~i-1= ~0 :: ~23 ,lbt, z. 
B 360-TH HH.IJYRTOpa:x: L" h{pt

11 
~ 83 .IT.E. KmreTnecxa.a: aHeprmi ROJI:&n;a a 

BHXO.n;e YCltOpB:TeJUI npH 1DICJIH HOHOB ypa.Ha A-/ = 3 • IOIO ,IJ;OJIJB:Ha 6HT:& 

:2W ~ 23 ,lllt, TaR liTO 'hJ;,~/W5A.~ 28% ( B pea.msyo:qeMO.fl KBa.SHCTaTH-/)j"J ,7 "'::.__ 

Tl9CltOM peDMe Wo7/Wy.v, ;== 4/t/u._, /t% / ). 
0TMeTHM, 'llTO B pea.n::&HOI C9KitHH BOSMOZHH ,D;OflOJIHHTeJIDHHe flOTe:pa 

BCJ19,1J;CTBH9 BOS6~emta: TS.KUX 9JieMeHTOB, Ralt TOROflO,ItBO.n;Ii It q>oiCYCHpyiO

~ RaTYJIIXSM H .n;p. 3TH flOTOpl! Truate MODO on;eHHT:&, npnteH:.SX TeOpm> 

.mnml nepe.n;a'llH. 
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