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B ydetAoM NO0OGCHR HBAArANTOA MeTOIH pAOYeTA TANOEMX CXeM
YOR/HTENEENX FOTPOROTE DA3ANUAOrO HAIHAYGHAA, BHIOMAHEHHHX HA
TPAHOAGTOPAX N AATECPANBAHX MEKpooXesaX. Hocoone HpelHEsSHAYEHO
AAR OTYHEHATOR DENACTEXHMUECKAX CHelNeAbHcoTel EHCLAX yYeOGHHX
sapenenni.

Penensenma: B.B. Apcenser, A.H. Penan
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[IPEIUGIICBHE

Haetromnee yuedsoe mocolhe COTEDRAT AZNOE€HHe METONER paoge-
TA TRANOBHX YOENMTEeNBAHX KESOKANOE HA TDEASAOTOPAX N RHYET DEUIEHHX
MEKpocxemax (HMC}, Odo mpenpassadenc Iad OTYHEHTOP, RIYy9anOax
A3 NpAKTAYecKHY SaHATRAX Kype "VomamRTeNbHHe ® HA6KTDOTEXHRUECKHE
yorpoitgTea®, A MOXET CHTE MONOABIOBAHC AMA IPA EHTOAHEHAH KYpoo—
EHX padoT A NpPOSKTOE.

CTpyRTYDHO MocoChe COGCTORT M3 EOOBMR DA3NENCP, KEXIHE N3 KO-
TOMHX ERANIAET E 0e0d KPATHO® R3JAO%eHRe OCHOBHHX CReleHAlt AS Teo-
DHE [ACOMATDABAGMOIG EONDPOGA, ONACAHME METOEAR DACYETH, KOHKpeT-
HHX NEPANEPOP DAQUeTa A GOOTBETOTEYNAro NPAKTHIECKOrO 3alaHd,

Pazzmenu yuedHoro HOQOOAA OONTOTORAEHH cne;m:innun ABTOpaMA:
pasz. I - Haewjoeus 0,T. B Hopommmus E.M., pasm. 2 - Mapmome-
BrM 0.0, n DoponanumM b.M., pasg. 3 - Japumopaw K.T. B Jasamn-
gew U.B., pazn. 4 - Xapaemoeum A.H,., pasg. 5, 6, 7 - Mapmowe-
BuM .0., pasm. 8 - fapupmopum K.T. n Xepramoeum A H.



I, PACHET "Y"-IIAPAMETPOB TPAH3MCTOPOB

OCHOBMEMY AKTREHHME HPACGODAMA VORAATEABHHX YOTPOHOTE DaIHO-
YaQTOTROrMO ARANA3OHE APAARTOA CHUNOAADHHE U MONERHe TPAHIAGTODH,
Pac49eT XaparTepdoTUR VORAATeNell YMepeHHO EROOKHX YAOTOT YROOHO
IPOBOXATE N0 Y -mepaMeTpaMm TPAHSACTOPOR, ONpeleNeHHHM BAA PHOPAH-
aoft padogeft roura {PT) Mo MOGTOAHHOMY TOKY M cXeMu PrARMeHnnsa (03,
0B, OK, OM, 03, 0C).

B nAxeaepac#t NparTHRe mAPORC WONOAB3YeTCA (M3MYECKAR SKEMRA-
NeATHAA OXoMA CHMONAPHOrO TPAASAGTODA, MpescraBfessan Ha puc. L.I,
ROTOpaR NOOTATOMAO TOUHO OTpaxaeT ero oBoleTBR B 44QTOTHOM THANA-
aose mo ~ 0,5f , rme f, - I'DAHAYHES UYACTOTA yOWNeHRA TORA 0asH
B 0XeMe ¢ oGiEM aMmETTepon (03).
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PaoguaTHRaWT 2JAEMEATH DKBHUB&ISATHON CcXeMd B Y ~mapameTpH GH-
BOAGPHOrO TPEHBROTODS IO CHOPAROUANM NAHHHM, TIe . -5 TUIOBOTC pe-
xume patoms (samangsolt PT) oCHUHO NPAROBATOR cnemynlne sJISKTDAYEC—
KEe 7mapaMerTpH:

1{3 - MOQTOAHACE HAN[AREHAE KOAREKTOD~3MATTED;

I, - TMOOTOAHMHS! TOR KO;i1eRTOpa;

ho /9 { ﬁ) - oTaTHieckuft kopdinimenT yomienna ToKA GAZH B oXeue
= e 09;
lef el - MOEyAbh KoadiMnuedTa ycRJAeRAR TORA JA3H B4 YRCTO—

te [ nm | Ayl [

”
z, =f:r£-';-—£ {, - MOGTOAHHAA BpemeHd Uemz OOpaTHOR cRAsA z,,

§

et e i

e

rme £ - rexsonoraueckaft mapamerp, Aemamah
B npedensx 3...4 Rd Me38TDAHIHO-
TOpoR R 4,..I0 INA INaHADHMXS
Cx - eMRCOTH KOMAeKTODHOPO Hepexola.
OneNeH™ SRBARAAGHTHON CXeMd ONpeTEAANTCA C LHOMOIED CASXYR-
mZX QOCTHOWEHRH.
lipdhepeanuansuoe conpoTRBASHRE IMATTEDHOrO mepexoma )
(ror » MA):
fy = 2—25- . (1.D

Napamerp & , XepaKRTaDA3YXOANl SRPABHOCTE THAHSRCTODA:
ﬁ?f:
(1+h,,) 1%

ConpoTARACHAE DAOTEKRHAS Ga3H f‘;.:

F =

r = Ex /6, : - (L.2)
JafbepsnlilanEaOe CONPOTHURAEHAE SMATTEDHOIC Iepexoma fy, !

EmMrooTh sMATTEpROrO mepexoma s :
L= 1/ 22f,7, . (I.4)

HR3KOYACTOTAHE DApAMeTDH TDAHSAQTOPS AEXONATOA JAGC MO ero
BONLT-ANTEDARN XADAKTE PAOTHKEM, JAGO OLEHABEKTOA CASAYINIAM OGpa—
BOM:

Cua=1/(tr+1n) 5 (I1.5)

G =5 =/t 00) 5 (1.6)

?f8= (0,15-0%) a2 (1.7}
5 Iy

== = . 1.8

™ & Vopaw  (100-300)8 {1.8)

CoGoTPeR#s8A MOCTOAHAAA BpEMEHR TDAH3RCTODA T R ero IpaHRvaas
Qa0TOTA MO KPYTE3HE &) ONpeme/SOTOH EHDOREHEAMH:

e '
vl — L6 (1.9}
I+ Ty



Janee ¥ -mapasmeTpil TPAHSAATODS ENURCJADTOA IO A3BEOTAHM $Op—

MYAaM:
By r{WT/ 1,
T e (1.ID)
v . el _g0h
Y, T jor. Teqwr (I.I2)
- E __é‘L___. ]
Yy=8=—= e ) (1.13)
Y = i So 1 J4 [ rd'
22 z +jwck (£+ 4+;‘(;;'t‘ )z ‘f‘i’j'fl)'r . (I.I4) i

Ina ynoGaTea QAQTO NOALSYNTOA PACHETAMA SKTARHHX M DEaKTHE~
HHX COCTARAARAIMX NDOBORRAMOCTEfl MO QopMy/NaM, MAKCAMANEAC RAMOAB-
BymWAM NaHHEEe TPRH3AOTOPGE, NPHRORAMHE B OOpaBovdnRax. Hpu aToM
NPeHEAPUTENBRO EHIAQNADT BXOINHOS CONPOTAEAEHRE E CXeme OB Ha Hna-
xoff yaorTore:

'h(”d.= r’ "”f"f /hQ'I? (I.I5)
A I'paARYHY0 9a0TOTY MO KPYTU3HE
=L /e . (1.16)
por Biii’i"ﬁiiiim“"“; [y =d/le 3 151l - v -aogaaen-
g' 1+ héfa 7} J} . (1.I7)
Y, =Gu*it,, Pars P (1413)
e Potslr - s (1.18)
" f,, 1 )
2/9 ;m,(u.r)
g, = =Tl 77 - 1) (I1.19)
g+ b  hare by U*J}J )
Yo et 1% . w'r (¥ boz s ) e
§ =€+ S et J) _p (1 o20) -
12 * ;:, mﬁ(ﬁ;«é} 7 {
g' - 213 (I.2I)
Q:g;*‘j » “ ('f*'km) Py (4 +J‘)
? 4, - 7 ;,_ il (1.22)

22 ) f,,r“*)” )

()Y, 1= Prase . (1.23)
- # (14t ) hpeeV 1 + 17
- Zor ™ ——Lﬁ m',; (I.24)
}gz= g'gz+j£32 N Hd’( +7}a}?
5, = Vot T— 17y = Wz (12D

Ty (1+75°)

Ecn pucpannad padouas Toura tpansmorope (¥, I ) ornwuaercs

or oraruepraoft (¥ I}, TO LA mepecdera DA TapaMeTPOB NOKHO
BOIONLS0BATS NPAGIAXEHRHE (QOTHOMEKAA:

I
£ {1.26
gf4(1x)-’ @ (1) Lo, ’ )
$(I,) = $(1,) 4 (1.27)
o
1(1’8) = t(‘rxo)‘j% 3 (I.28)
T
g (L) = G’,;(IK,,) -fo , (1.29)
I
= (1.31)

L
2!3 (‘p 2!9 I“) I_:;, ?

V,) = Ce( Ugo) v—”%f : (1.32)

Lna poeovera Y -napamerpos monemux Tpamsaoropor (NIT), momoas-
3yeMHX P JORARTEAREHX yorpofloTBax, OGHYAO NPAMEAAEGTOA YHPOUEHHEA
PKRHBAJICGHTHAA CXema, NOKA3SHAAA HE pao. 1.2, Jre oxesa a HOOTa-
roqHol TOUHOGTED oTpaxaeT ¢Bofiorea IT B mnanssose waQTOT HO
0,7§, , tae f, = §/2% ;- npemenraan vacToTA reHepanum TPaHSRO-
Top8, Ha ioTopoft koadjrnmeat youxsnad [T mo mousooTd B pexnMe
COrNAcOPAHRA MO EXONY R PHXOEY paPeR eNARMNe.
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OneMeATAME SRBMPANGATHOR oXeMi ARXADLTOR: [, — BXORRAA eM-
xoots OT; Ly, - mpoxonmen emgoors IT; {,, - Buxommas ewxoots OT;
8 =4, /41y, - ROYTH3AA XapanTepmoTHKa IT3 Gon=41, /2 Y, - axrae-
Baq cocTaEAfDmAs BHXOEHoR mpomomeMmooTH IIT.

Bce 9TE DApAMOT[H MCXHO HAETR P ONpDABOUMAKAX HA NOJEEHE
TPAHSAOTOPH , TNe OHR NPABOTATOR WA OOpeNeNeHAOrC pemEMa padoTd
© Mo mooroAuHoMy Toky (odwano ¥, = IO B, I, = 0, uTo cooTReTOTRY-
o7 Ic =Ic oo LS e Te;p ODR AGOSXONAMOSTA MOLYT (HTE OHDENENEHH
B mo oraraveornx BAX IIT. _

¥ HeROTODMX TEMOP TPAH3MCTOPOR Beinumae (., MOXET CHTH XOC-
TATOYHO 3aMeTHOfl, 30 JNA OXHOTHMHAOOTH METORNAKE DACYETA YOAARTENb~
BEx oxem Ha [T modoro RANA ©TA eMEOOTH, KaX RDPARRIC, He YIATHRA-
eToA, [pR AROOXOMAMOOTH OHA MOXET CHTL YUTSHA B EMKOCTHA MOHTAXA
BRAR RATDYSREA,

HNapamerpar IT, ToK xeé KAKX § CANORADHHX TDPAHSAOTOPOE, SABACAT
OT pexama paCoTH 00 MOOTOAHHOMY TORY, T.¢. 0T BHOopa padodedl rou-
xn OT sa BAX (U, I, wm U, ). Ina nonyseans mapawerpos HT, co-
OTBOTOTBYIEIEX BHOpanrolt padogslt TOWURe, NORHO BOOROALAOEATHCA AX
aaproEMOOTAME OF U, U, nan 1;‘ , KOTOMHE OCHWHO TIDHBOIATCA B GIpa—
DOYHIKAX HAN WDORSPECTA Nepepacuer mo onexyomam dopuynam (mng NT
¢ YODRBARXUEM [ - 1 ~IEPEXONOM):

'S'(Iw) = S({cm“ ICo / (.87 VR (1.33)
S(h,) = SO A+02( Y, ~ Y0/ V] (L34)

one LH

boe (Vem) =6 (¥,) b Vo Yewa (i.35)
gz‘n(Ico) = g;:nmp i Iw /Icmu ) (1.36)

e g;,, cnp — BAAYEHARE ., » TDEBONAMOG B ONDABOTHERE I Z/}u = 0.

Ins mepscueta (y, TOWROTO AHAINTUIECROrO EHPAREARS HE CYmeaT-
ByeT, B WA ee ONpeIeNeHAd CneNyST NOAB3OBATHOR SABAGHMOGTED Lp, =
= @(l;,), yrasupasNofi B OnpeROIHAKAX. LoMH Takad 3aBACAMOCTH He
IpEBORATOA, TO MOXHO ODEEHTHDOBATHOA HA COPAROYHOS 3Aavedne O,
npa I(;,,= 0, ywmdpas, 4TO 970 CyHeT MAKOAMANERAOE 3HAYeHHE C;u H ee
BJNUEEA NOXOT YMEHBEATHOA B HOOKONBLRO Da3 Ipi yeennvesan Uy, no
sraveuns Uy or (Mampamemme oToewxm).

Pacuer Y —napamerpoB [IT NDOBONATCA MO cheXymmaM GopuMynas:

).;f -f‘w(.%n‘ *Gc) P );3 = -jtdﬁ'_w : (I.37)
Yo =8 -jwl; ; V0= Goutjaly, .

Pagyer ¥ -napaMeTpoR TPSASHCTODOR IpH BEADYEHAN OO 0Xe-

nan OF (03) m OK (0C) mpomsBonATes DO BHpANeHRAM
3{‘ Y;f +)$2 +)2f +Y22
g = f}s.e + yae) : (1.38)
e ™ T ( )gf""yé!)

=

Yoor = o )
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14K ﬂ( y y )
T - +

12K " i

Ve = (¥ + Yy,) ’ (1.99)

Yoou= }if + Y, + Yo + Y
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Ipamep I,1I. B Raveorse mpamepa pacounraed Ha gaarore I0 MIn
Y -mepeserps Gamonapaoro Tpassuoropa KT3I02B p padouett Touxe U ;=
=5B, I,= 2 M, fip,= 300, f, = 300 M'n, %, = 100 mo, (=6 md.

Pacuer NpAROMAN E cAeNyhuell MOONENOBATEIBHOOTR: 4 - jo MEy

— 25;6 - -
, ==z%=12,8 O

g
5.40°¢ .
fy == 83,5 Ow;
835 .
hw.= 12,8 + == = 13,1 0m
3.40% 434
= 2L . 47 M
3[; ;%3,5 Mre;
J;. =T 0,253

J;_ =3-%%= 0,033;

- /+300-0,033 '&3: = 0,76 NCM3
" 300 -431.[44(0,20)% ]
L _300-0,033- 0,21 = 2,4 NOM;
é« 300 13,101 + (0,217] '
24107 .
=g
- b .
g 820 (30000582 _y .15 ous
12 302-/44-[%(0,2!)‘1 43) '
o paanTn gt 63107407 (4 +300-0,033- 6,21) _ H
by =~ 6340760 BLI TS0 oL ~0,37 s
1Y, |1~ 6307 6:15%= 0,3 wus




= 304-/3.1%40,24)3] = 73 uow;

4, 301- 13,7??2?;,24)3] = o155 Mo
S‘-‘: | Yol = WW%__TTTEBT = 75 MON;

g - 63107 1077 .21 - 0,1 nons

731-[ 44(0,20)% ]
b= 63107610y 6207 10°%
731 [ 1+ (0,21)%]
&4 107
by s ——— =
52 53 167 13,3 ud,
Ipavep 1,2, PacounTaes Ha waorore I MPu Y -mapamerp TpANH-
sacropa KIIOSE B padoued rouke IL,=Iw,¥,,=5B, y goroporo

nme'-IDBnV,,,-—OQ“ 20 10 Coe = an: S=1m/3; ¢, =
=5 mxCu; Io,,= 2 A, o

I. lle (I.33) onpemensen
»
8= 1. ¥z = 0,707 wsB.

<. Yroundem sHaYeHARe KpyTHSHH XADAKTSDHCTARM BAA 3AMARKO-
ro ¥ no (I.34)

S = 8707[1+02(5-10)/101 = 0,64 w\/B.
3. Tlo fopmyne (I.35) Haxomam
300’ g '{Wj = II|3 lﬂ'.

looxonery sepmemmocts Cy,= (U3, ) 11 nasnoro rana AT » ompa-
BORANKe He NIpABemena, Gepem L= [y, = 20 nd,
4, Hz (I.38) saxomam

Gono= S VY2 = 3,53 nxcu,
5. Tlo gopmynax (I.37) onpenensem

= 0,84 MCum;

1?;1 = j2m 105 (20414, 3)40"‘?-j»197»4a": §8997 mem
); - -j2x 105 11,3102 = - 4 77' 10 = §:07 mtm ,
Y, = 069407 j2- 107 14,346 %= 0,04 j80% mew

1Y,1= 0,6y wim ,

n

- Y -2 - 3 .
Y, = 355107+ jREAGC 41,3007 = 3,53 107+ §- 0,071 mlm .
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BapRaAT pacueTHHX 3anadRfd cpemery B Taci. I.I m I.2,
4 OOpRpOYHENE NMAASHe OCOTRETOTEYIWAX TPAHSHOTOPOR IpEROTABASHHE
B TAOARNAY NDANORGHAS.,
Tacdaana I.I

[T [ [

Tan g > =

rpanongropaf AT307T | HI3ISE| KTSI6T| K1342B| KT326B] KT368 g HT399A H g

Peaxammn P f203falslefrsa] 910 1] 12] 13} 14] 15] 18] 17!
Uns, B 1|3|1ols|1ys|zis|zjs|it3]|sis|3]|s5|1
Ix, ma foj Toj I (I ( Iof [of 10( 10| 1o; T0| 10{ 0] 3¢5 |5 |2 ] Io

a)y | 10] 101 5 { s {100{rood soi1o0l Io| 10]100]100§I00{200s00] 10| 20 !

6} | 50| 50! _Iol 30]2501250|x00 50| 501400]4001400] 600 50| 50

f,m[ n} 100]120]100) 200 500200 100 600 &00 150/ 100

Tadanngsae I.2

Tun

rparaucrope | KNIO3N ] KO302Bu | KI3034 | KN3I2A | KO3I3B

® sazammA I 2 3 4 5
Ucu, B 10 ? 10 10 10

Ic , uA 2 10 0,5 3 5
a)| 0,5 10 I 100 100

fouru o) I 50 10 400 400
B) 5 100 50 600 600

Sanaige

I, PagouuTaT™s Y -napaMmeT[H YRESAHAHX B Tada, [.I SHNOAADHEY
TPAHSROTODOE B2 3alapaclt wacrore a B 8amansolt padovelt Toume (oum-
Tath 0 Hogp 2 £ = 5).

2. Paoaqnm*ra Y -mapaneTp yRasaHsux : Tada. 11,2 moxeBux
TPAHSAOTODPOB HE 38J1aﬂﬁ0ﬂ 9a0TOTe B B 2amAHHOR padovelt Toume {(mpa

paguere BaATE $ 2 1, 0y CDELERE).
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2, BBOP W CTABAMMGAUMA PEXMMOB PABOTH
YCUIMTENRHWX KACKANOB HA TPAHSUCTOPAX

Pexan padoTH YCRARTEABHOI'O KAQRAIA HO ODOCTOAHBOMY TOKY ONpe—
IedeTod ROXONAHM noncmeAmem pacdogefi Toukn (PT) axTREHOrC NENeR-
T8, 3T0 mONOXeHHe PampeTos B OADOATpHOM Tpaasncrcpe (BT} TokoM
ROANeKTOpS [, R HANpAREHEEM KOANEKTOP-amarTep U fy » B moneBoM
rpanancrope {IT) moxonuoe monoxenne PT XapakTepR3YeTOS TOKOM {70~
ka I, n nanpaxensen ¢ror-reToK U, .

Bu6op PT axrmeyoro mpadopa B yoHARTeARX COABLMX CEIHALCE
(korna Al /Tg,. ~1 8 8¥,, /¥, ~1) TpoR3BOIAT No CTATHUEC-

KM EONBT~AMISDAHM XapaxrepActuxasm (BAX) mpuGopa, OpHeHTHYACE

HA TIOAYYeHUe HeOoOXONMAMOPO YCHAGHRA B TOUYCTEMIX ACARAHE{HMX ZoKa-
xequif ycpanpsesmoro caraana, IHpa BHdope PT arTaEROr0 mppdopa B yoi—
ratenax uemx cmraance (4l /I, «1 1 4¥,, /%,«I) womao
OpEEeATAPOBATEOA HA onenme peromennanan [4].

3navenna roxos [, [, R manpameanit U, , U, BHORpanT, IAABHNM
odpasoM, AR HONYYeHRA onpelleAeHHHY YORANTEBHYX NApAMETDOR,
08eQUeYe A SKOHOMAYAOTO OOTpec/eHnd 3IHePPMR WOTOYHMKA TATAHAN
B CTACHALHOOTH pesama paors. Yeexuuenne [, n [, yrysmaeT yomm-
TeNEHHS B IBOTOTHHe crRoficTRa TPAA3ACTOpA, HO NDH STOM pacTyT BXOO-
HAA H OPOXONHAA [DOPONAMOCTR YOMIRTEeABHAOro Mpadopa, a Tarke SHED-
ronoTpeGicARe Kackana. Bonmmne 3navennt [, R [, %eJaTenbBH ¢ TO9~
KR 3peddsd yMeHBWEHAS BARSARA TeoTACHANASAPYORAX JerTopoB. CAemyeT
BHTIOAHATE YyoaoBRe [ > I, 4 ar9 + THO I, s, - BeyupaBagemHlt POK He-
pexoma RoAnekTop-Gasa, EoAR X yoRARTe/N He MpeIBARAAETCA ONELNANB-
BHX Tpedopanmft, oduzmo EHéapant [ =7 = 1,0,..5 M.

Yeemuenne U, n [/ yAyumEET 4ACTOTHHE CBOKOTBA KACKATa,

TBK KAK NP 9TOM YMEALWAKTOA GMKOOTH 0 -7t ~Hepexomos M, B NEe[BYD
ovepefs, HpoXomsHe ewmkoetn {, R [, . Ho npa Gonmmax Y, a ¥, ,

N PACIRAANKHX0A K NpelefibHo NOMYOTAMHM 3HAYEHEAM, BOSPAGTAET Beé-
POATHOOTE Npodod £~ f ~TePeXOoNoE. Mantie Eesuuund pampAxesufl
Hexe/aTeABHH 43-38 HOTepA TPARSAOTODOM YOARATENBHHX CBOHGTE A pOC~
TAa feiaAeltANX Moraxessit, rXONAON, BHXoNROE B DpoXongofl EPOBORAMOC—
Teft, Peromennyercss opats Uy =1, > 2...5 B.

Nonoxedne padovell TOWRR, & ONENOBETEABHO, A NApAMETDH HoAy-
NpOEONHRKOEHX NpRCOPCE, B 3$RAYATEALHON OTOHEHR 3APHOAT OT Tesilepa-—
TyYpH ORpysanmeft cpemi. HsMeHeREH ROXCEROPO TONCReHMA pacdodelt Touxm
OleHERANT Ro3PiRUMEHPOM HEOTACWIBROGTA TOKA Komnexropa 41, /l
mnm Toxa oroxa Al /I, » sanangom Rmemasone venmeparypaT . Cwm-raew-
CA [pAENISMIM, eaan 4)‘ /L = dl‘ /{ g 0,1...0,2.

I2

e gl

B BT nsseneana Afk TORA HOMIERTODA CBEA3AHW 0 M3seHO ANAMA
Al fy MEYDDSEATGMOrO TOKA mepeXona KOLIERTOP-0A38, 00 CIBArOM
4Vy, BXONAHX XADAKTEPROTHK TDAH3AOTOPS A G 3ABROAMOOTED OF TeMie-
parype xoaddanmmenta mepejadd TOKa B oXeMe ¢ odmeft casoi "af s (nan
B OXeMe C OCGEM IMATTEPOM hy, ). BT manenenns sl Toxa cToxa
38BROAT OT RaMeHenmit 41, . TORA yreuka sareopa B omemenns 47,
TepexofHHX XADARTEPACTHK TDEHAACTODA.

Ira BT vemmuypan 47, B 4V, OUpeneAAnTON ONNYNMAMA GOOTHO-
menRaur [2]:

ALy = I o (e2p 20T, -4) (2.1}
AV, = .47, (2.2)

rre I, .5 - OUPABOYHOE SAAYEHHEe HeYNDABNAEMONC TOKA HEPeXoNla KoA-
AeRTOp-0a3a OpA mpeneuennoﬁ renneparype 7 (oduzno, eonm He yka-
safa xpyras, 5°C); a- xospiaument, sa.anomﬂ 0T MAaTepRana Tpai-
3HOTODS.,

Jina repmasmn @= 0,08, nna Kpeupng &= 0,06, 7, =T, -1 ;

aT= ?;ch ﬁmn » THE rﬁuxg PepXHAA, 7;”,,, ~ HRAXHAA TPaHATH 38-

IAHHOrO TEMIeDATYDHOrO IHANASOHS.

o= -(2...3).1073 B/rpag - rosdiROreHT TeMOeDATYDHOTO CHBHYA
BXONHHX XADAKTEDMOTAK, SHAYSHEA dﬁy, ONpeNeNANT 0 TOMOWLEBD NpPUEO-
IAMHX B ONpaBOTHAKAX SARAOEMOOTER RosffmTEeETa s OT Tekmepe-
Ty,

Jna OT [11]:

4, = (exp aal, -4); (2.3)

d.iyr
-d?/;r'[d:r-n( wore If;u)/ZT‘;]AT, (2.4)

rne Uy, , — RONDAZCHRE OTOSUKE; 71— Ros(ifilment, ompenendesult
TAOOM OPOBONAMOOTR IOAYIPORONHARA: INAZ KpeMAaad #-rAOAa #= 1,5,
maa g -tmma 7 = 2,3; T, = 300 K,

TemmepaTypaaa cTadRARzanad PT axTHBHOrO OpHOODA B FORAATENb-
ROM RacRame odeomeyupaeTcA I'AYOOKOE odpatTroff ORA3EM N0 NOCTOAR-
BOMY TOKY RAA NpANEHeANeM CHUeNRANBHHX TepMOROMIGHORDYIMAX BAEMGH-
ToR. Hamrdonrmee DAOIDOOTpAHEHMe HONYYAAA MOTOMH TeMmeparyphoR '
CTACHANASAINA, CCHOBAHHNE HA AONOABSOBARAE OTDALNATSABHMX OGDATHHX
cBA3eli, TAK KAR OPH DTOM OUHOPDEMEHHO NOCTATAETAd YMECHBREHAE UYB~
CTRATENLAOOTH KAORANOP K TeXHONOTHYEOROMY pasGpody HapameTpoB
TP&H3ACTOPOR ,

I3




Caemyer OTMETATH, 4TO DepeXoxade xapaxrtepnoTskd OT ament
repMooTadiAbANe PT ~ TOUKY TepMOCTACIIARAOOTA TOK& CTOKA 8 TOUKY
TEPMOCTACRALAOR KRDYTHSHM, B ROTOPHX TOK OTORA W KDYTHSHA TDRAIMO-
TOpE2 He JABAOAT OT Temieparyrd. OnRaro TaxMe poxuMHd HAXCUAT Orpa—
HANYSHKOS NpAMSHEHHNe, TMOOKOABRY IPE 3TOM HOASROf Tp2HIACTOD HMeET
HedOAKNYY KDYTRIAY, & MONOXEREe OBMAX TepMOOTACAABHHX TOYEGR Xa~
DEETODASYETCH BHAURTEALEHM TEXHOJOTRYECKEM pA3adpocOM.

Pao, 2.1 Pro. 2.2

Lnst yoranorxr A ¢TACANRSANAR DEEAMA DadOTH MO MOCTOARHOMY
TORY FOAANTONBHHX KAORANOE HA JNAOKPEeTHHX CHIOAADHHX R TONEEHA
TPAASHOTODAX Handoiplles DACHpOCTpasenEe HOAYYHMA GXEMH, [pEUReNeH-
uue na pac. 2.1 m 2.2 ovorperoTeenno, B oxeme pma. 2.1 pesme-

uqa\nocroanaoe RAUDAXeANS HA daze Tpanancrbpa. PaanooTs uo'reﬂ—
NBAROP OasH ¥ oumTPepe (mocAeiiul GNPEREAAeTCA DANCHASM HanmpAxe—
A24 A4 R ) onpemenget amemnonme ?;5;, Ha EXOLROM Nepexone TPAHIAGTO~
pa, aananas: ero PT, Padora oxXest CTACKAH3ANAR 3AKINYAETOA B Cle-
IywameM, [lpn BospacTaHRh TeMISDATY[H TOK SMATTéDA BOIPAOTAET, GO~
OTBSTGTEEHAO YPEAHUABASTOR Nafefue HANDAREHAA Ra pesporope R, ,
7,8, FROIRYEBASTOA UOTERONAN SMAPTEDA, LOOKOABKY DOTEHIRAN CasH
BHMe TOTEANRAAR IMATTEDA, ONemedie MepaXons Jasa—sMATTSD FMEHENA-
eT0A, TPAHSACTOp MONSEK[HRAETOA R B De3yARTATE YEGAWUSHRE TOKA
ROMANSRTODA OKASHBEETOA CFNECTBEHHO MeHBNAN, TeM OHO (N0 OH B OT—
OyTOTBAE OCpaTHO# (RESA., AHANOTAYRO oXema padoTaer M OpA YMeHBllla—
HAR TeMIepATYpH, TOALKO Boe OpApamenns HMenT OCpATHH SHEK.
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Esxroors £, , ; + BRADNEHAAR NADALIEABAO Ry, oCeoncumpaeT 3asERaHAe Ne-
m&mmﬂmmm_pau&sem uamk . B TOM
OaseiN MpENOTRDANAST BOPHMRHOPeHAS OTpALATenLHOR oSPATHOR QRASE.

no mp%as:_ulrm, ‘yueAbmamie#t yoRjeHme kackama.

B ex pac. 2.2 pas [T evemeane PT odecmeumbaeTon 24 oveT
NAfeHAA HOIpAXedas, CO3JNABAGMOTC TOROM wcroxa [, na pssmorope %,
(peamoTop apTOMATRYEcKOTO oMemennd), Tak xax B nema sarpopa IIT
NpoTeKaAeT BAOBME MAMMYi TOK yTedRR I, gr » TO TANIGHNS AAMPARSHNA Ha
pesuotope By Uy =1, . R = O, B ouAy 5TOTO NOXHO QYRTATH, YTO Mo-
TeArnRan aamopa TPAKTAYEORE pDABeH Ky, 8 HANDAMEHRe 3ATBOpP=-AO-
ok Uy, = U -1, R,=-I R, T.e. 3aTeop cuemen B OGDATHOM HENpaBie-
aaa, Tar ®e, Rax B B cxeme pRo. 2.1, syech Sa QUeT DeBmATOPA R,
OCYWeQTBHEeTCA OTPULIRTE/RAAT OOpATHAR OPASS 110 MOCTORHHOMY TOKY.
Emrocrs £, ameeT TO X¢ Hasmavesse, 9To R B meproft cxeme. BeARumHA
pesncrops #; ONpeNeAdeToS TPOCOBAHAAMA, MPENBABAAEMHMI K BXONHOMY
QOTPOTEBNGHAD RORKDPETHOTO YORAATEAHHOro Raokama, Odudno 2, Bula-
pamrT A3 YOAOBRA E, € {(200...300) KOn, 4TO NOSBORRET NMpRKTAZIEOKA
RAGHADYATE BARARHE TENNOBOrO BIMGHEARS TCKA YTEUKRA 3ATBOPE Ha aTa-
cuasgooTs PT. Eon xe X Eackany NpemtABIADTOS TpeCoBAHMA NOBHMe A-
HOPO EXOJHOTO QONpOTEBACHES, TO 3HaveHHe £, Mome? CHT:L YBeARYEHO
ko I.,.10 #Om.

Haorma mna ymoderea nozdopa oMeunieAmd IIT ncnoinsyercs oxeMa
¢ TDEME CONDOTHRICHRAMA, BHAJMOrMYHas cXeme pmo. 2.1,

JnemenTH, oCeoleuRPAEmAEe DEXHM DACGOTH TPAH3ROTOPS 0O NOATOHH-
HOMY TORY B er¢ TeNIepaTyDHYD OTACHIRzanun, o0pazynt BOONOMOraTelh-
Hue mems Rackama, lna pac. 2.1 sro , R B.n L ; nma oxems
pno. 2.2 ~-R, R L, Paconorpam nopauon paoyera Bonouorarenamx
nenedl KACKANOER A8 CANOAADHEY R NOAGBHX TDAR3AOTODAX.

PagueT Rackana OCHYHO ARYEHANT ¢ EHGODE TDAHSEQTOpPE M €TI0
patodeli TOURA, ROXONA A3 Tpedobasnfl X SJERTDEISCKUM NOKASATENAM
RAOKAna, 3HSA BOSMOXHHY Mepenas TeslepaTypu H HADAMOTH TPAAZHOTO~
pa, ONpENEANT AHAUEHMA NEOTACANKSAPYIMAX PAXTODOB AL, ., 4X, 44
nna BT a-2lyor A?J;r Zaa T, 3ateM, 3Had TpeCoBAaHRA K CTACRALHOO-
TA AMA SGTAPMHCH UMR, PACCUATHBSHT NAPAMETDH BOMOMOPATERBHHX Lie-
neit Rackane. lpemionaraerdd, 9TO Depel STHM CHA NpORefeA pacder
RACcKANa HS NepeNeHdOM TOKe, .

Lna pacueTa 3Havenns compoTHRAemns B , ofeqmeumpexmerc Tpe-
GyeMyp TIyOuRy OCPATHON CBASA B eXeme pao, 2.1, ReoGXoRumo 3HATH
TENIepaTYPHYD 3BEHCHMOQTD h?, s - Omnaro o#a pemxo OPABONATGA
B OOPARCYAAKAX. BUXON BRI 5Toft CATYBNRME 3aRIDGRETCR B TOM, 9TO,
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KoK MOXASHBAST NDARTAYSCKRHY OMNT, AHBRADPRAHTHOOTE YCRANTERLHOIO
raoxars Ha BT X HaMeReHHAM hm HOCTUraeToA OpH BHOOpe HAD[SXe-—
HAA A8 3MATTEpDE N3 YCAOBRA D;z,lzﬂ /3. 9T0 no3EoAAeT DPAGCIATATE
MRARMSALACE SHAYEHAE HANPANSHAR MNATAHAT Zg; A ofpele/RThH BeAHdA~
1y E;,

Paover nporomaToA no claerymuEM fopumynam:

U (U MRINAG/ Yyy) = 4,5 (U, + IR, (2.5)

rme R,’ =Bx+kﬂ = QONpOTHRACHAE NOCTOAHROMY TOKY B HeIll KOAAeRTOpP-
HOPO TOKS 38 PHYUETOM ?23 . Pq,- cofiporapfedae §eianTpa RO UM mATA-
HRd,

Oonyuennoe ns (2.5} 3navenns Ij;‘: OpHeHTADOBOUHOS, O8I0 Qfeny-
eT JTOUHRTH, ROXONA B3 3ANAHHOIO U, @AM B3AB CTAHIADTHOE 3HAve-

Hpe. I9To TMoTpedyer YTOYHEHNA 3ASYERdsd I,g » UTO MOXET CHTL CIeNnaHo
no cnexymieft gopmyne:
Uy =Y, - (U, +ILR) . (2.6)

Torza
R=U/ /0L, =l /I . (2.7)

Tnydoran oTpALATenbAas ofparHad ¢eAshb HO NOCTOAHAOMY TOKY
HPAKTHYEORY YOTDRAAET TEMIEDATYDHYD HeCTAlANBHOSTE KAOKANA R3-3a
A3NeHEHAR #1,,, . BAUAAMe NEYX OOTAPWAXCH HeCTACKIN3ADYIMIAX fexTo~
POB, KR NORAIHEAET ARANAS, 3AEMCAT OT BEJUHRHN OONDOTAEASHNA PJ--
= Ry Rpp /( Ry, +Rp) » 8 CNeNOBATENBRO, OT TOKE NEANTENA HANpAXeARd.
lipAgeM YEeNRueHme R,- BeeT R CHAMSHAD BJIRAHMA OMelleHAd BXORHHX
XapaRTepACTHR, & yMeHBUGHES =X CHANSAND ENGAHAS ASMeHeHAll Aeynpap—
AReMOPO TORA MepeXoRa KoMNeRTOp-0asa. TOR 0R30BOTO JEJATERR 2:‘
(oM. pre. 2.I), cdecmeumparmuii TPeCyemyp CTACRALHOCTE KAOKaHA,
gMoxeT OuTs: maltmen mo onspymmelt dopmyne:

s 41 ndo : (2.8)
A (4L /L)~ (4l / L +0¥p /)
Ing xopomefl (MKcenag MOTeHOMANa SasH XeJaTelbRo 00BCIEYARATH
IA - (3'.-.5)‘1'{ .
B (2.8) ssameRaTens MOXET NONYUETHOA OTDRUATSABHEM, 9TO CBA-
ZeTeABOTRYET O HeROCTARAMOCTH Tpedyemoll cTaGMALAOGTE MpA 3ATAHHHX
yonosrax. Torma HeoSXOEAMO ypeauuurs ¥ , Hepecuuram mpa oTom A,
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. OTpunarenbkoe 3nadenne B, osaadaer,

ConpoTREAEHAA E‘; n Rﬂ PAOOYRTHBADTOA CACLYIUAN OCpA3OM:
gﬂ:gyg-ar;g)/rﬁ ; (2.9)

Ry= (U =Y -Us) /(L +1,), (2.10)
rae U, I, - nonomerme PT na Bxomoft BAX rpansmeropa.
lipn HeodxomaNooTR MORHO B3ATEH U = 0,4 B mi1A repmasreBoro
R 0,7 B 519 XpemHHePOTO TDAH3ROTODOB, & If OQUEHBTE HO JOpMy-
ne If = Ix /ﬁmﬁﬁpn ENGODE .{‘ onenyeT YYATHRATE, 4170 £rc ypesiu-
QeHle CHAXRET DPKOHOMBUHOCTH R&OKANA R FMEHBIAET BXCOLKOS CONPOTHB-
Aenne, [10aToMy XeNATEARHO, YTOOH PHIIONRANO0R YOJAOEME A’J;(:Z.. .

eaeD) g}:. TRe ¢, - BXORHAA ODOEONAMOOTH TPaHsHOTOpA B padoued
TOMRE,

[lonyyaenad aGCONNTASA HEOTACGWILACCTE TOKA KOANSKTODA MOXET
GHTE cllefena Mo axexymmelt fopuyae:

A[K zdl&./ka"dfm('{*e’&’}d[‘f"'?ﬁ Rﬂ /% (%;H?ﬁ)],(z.l.l)

Tae fys ~ CONDOTABAGHAES TORY DACTeXAHWA Oa3d TPAABAATOpA.
Ina oXess, mpemcTABAeHHOS Ha DAQ. 2;2, SAAYEHEE CONPOTHRS—
neR R, neaxomm mo dopmyne [2]: '

B, 2 1(aL, 2 —a'V;,.)/A{.l ~1/8, (212

re 4, - adcornrace snavenme ZONYOTEMOR HeoTacannHocTE I, S -
RpyTR3HA XepaxTepnorars IIT, °

llepeuft unes p pepapesaree (2,I2) Ay=Ho GpaTH N0 a0GOJIRTHOM
BE/MAMHE, TAK KAK 3RAK €N NONET ORA3ATEOA JNCHM. Ecam nalimendoe
sHaveAme K, OyMeT Menbile, YeM TpeCyeTod NAA QOSIAHAA ABTOCNEme-
ant (K,=¥/2el;, /1), 10 oleRyer BONOALBOBATH DESHOTOD O ITHM
GoApmUM CONpOTABASHREM. (TAORRBROOTEH
GymeT Aydwe sajafsolt, Ecam xe R, as
(2.12) donsme ToH, uTo TpedyeTed RAA
ABTOCMEEHAA, TO lefA MRTAHRA TPSH3RAC-
T0p8 BHIOAHAWT 10 &XeMe, NoxasapAok
Ha pas., 2,3, ROUOABIYA IIA SBTOOMEME~
HRA ToMBKO 9acTh pesmaropa R, (R, )

YTO B PHOPAHHOM peanMe TDAH3ACTOD He
HYXIAeTOs] E CTACAARSALNM,

B nonymporonaaxorix MG mpodaema
CTAaCHARSAlEN DEXMMA KACKANOE, a TAREe

Pac, 2.3 17




NOAYISHET RMOOKOOMHEHX RAHAMAYECKNX HATDPYSOK CHAA Demesa ¢ MOMOmEBR
regeparopa Toxa (I'T), oxesma RoToporo HoKAsapa He pao. 2.4. 0da
YpaHSECTOpA HAXONATOA B AKTHEHOM peEEMEe, TpHYeM %a" st

B pesyasrate I, iIxef-IK"'-" 1,. Tox ], remepaTopa TOKa OPCAEXEPAOT
penmunay Toxe I, , oTOIEA HAasEAHME CXeMd - TOROEOE $epRano, 3nade—
A#e CONDOTHRAGHRA DESROTODA

R (Vp-Yp )/ I, . (2.13)

Ecan tpedyeraa nonyuaTh ) < I, , KOMONB3YRT CXeMy, NOKA3aA-
AyD Ba pao. 2.5, Bna pacuyera 3HAyeHua R MOXHC MONOAR30BATH DODMY-
ay (2.13), nonoxae ¥, = U, +1,,. ComporEEneane pesmoropa B nemr
sMATTEa

¢ I,
R=1ilng (2.14)
roe ¢r = 25-_10'3 B - TemmeparTypHH{ MOTSAURAN,

*Umlf +

R 1o
I
y7e 274

Lk (4,

Vg
Pac, 2.4 Pno, 2.5
Boaanraomada B aroft oXeMe OTpAHATENbHEAR OODaTHAH GBASEH O TO—

Ky 2a ouer E, nenser I'T ManouyROTBATENLHHM K HENEHEHAN RANDARSARd
nartasnd, Jlag pacomarpneasnoll cxemH

I, = AR/,
TemnepaTypHuft koofHIHEHT RCTOUHRKA TOKA

{dr THR e/ + I UL, /LN YP-TRR) (o 1o
TK-{Q’EJ— ‘f+¢n(1’1/‘[n) ( oI )
rne o, =& U /dT= 2,2 wa/°C.
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& - M * (2.15)

~ Jaa mATerpenbHNX TRAASHOTOPOB TANOROE 3pAvEARe TKR =
2-103 1/%,

OdpaThAss CBA3R NO TOKY NODOAARTEABHC YMEHEMAST BHXONAYD Ipo—
RomamooTs I'T ¢, , OpRCAARAR ero mo cpoffoTEaM X HESANLHOMY ROTOYRA-
RY TONA:

L AL/ R 2,) /B (2.17)
O AR TS £ XX 753 B

rxe ¥, = (100...300) B - nanpamenme dpan; 2, =#; B/(7; +R) -
BAYTDeARee compoTEAeHMe Tpaasoropa ¥V B AMORHOM BRADGenAR,
%y =/l . Bom Roy # 0, 1= ;4 Ry .

Yrodu mpm 38aMMTeNRAOM X7 ToX I, e Gun MAoro messme I, ,
B demt auurrepa YT/ exauawr pesmorop £y, compoTHRAGHHE ROTOPOrO
pOpenendeToA HYEAHM cooTRomemmen I,/ I, .

B, ={ L2 -gdn(1,/1)]/I, (2.18)

Opamep 2.1, Fa0CunTaTh BONONOTATEABAHE OEOR YORAATEARHOTO
Raokaza Ae Tpaasadrope KI3ISH, muemmen [, - = I wrA, Npezaasaa-
YeHAore AR padoTd B NAANA3CHe TeMiepatyp -50.. +60°C, Heorasmar~
HOCTE TOKS KOAJIeRTOpE NoaxAa CuTh He donmre 0,1, Padogasg roura
Tpansmoropa coorseroreyer I .= I MA, U,=5 B, X = 1,5 wOu,
f,,,= 50...360, fy = 83,3 OM, ¢, = 0,29 uCM.

Do (2.1}, (2,2), (2,5) naxomam

0,08 {6g-25)
a1, 1€ _

2V, = 2607 60-(-50)) = 52758
Yo =455 +1-40%4,5.10°) = 9,758 .

1] 2 72 meh ;

Budapaes I = I2 B 7 no (2,6) yrounseu Uj :
Yy =12 -(5+4-407 1,5 10%) = 5,58

Tlo (2.7) saxommm R, = 5,5/1-1073 = 5500 Ou.
Cornacno (2,.8) onpeNeAses TOK ReXuTeAl - @
7,2 407

01 -(72:40°%1 +8275/55)
Tox dass I <7, /%, = 1/50=0,02 uA, cAexoBaTex:

80, Iy » 1. 3aavednd conpoTERncARl pesmoTopes By & 2, maxomas
mo (2.9) & (2.10): B, =(£5+0,7)/0,17 =365 xom, Ry =(12-55~
=07 /(047+0,02) = 30,5 Kim. Io

L> - 0,17 nf .




BuGapes SEAYERAA CODpROTERAGARY M3 CTAKNADTHOTO DANA, CROHYA-
Tens#o noayuaess K,= 5,6 xOu, R, = 36 xOM, Ry, = 30 xOm.

OueHAN NMOAYIEHHYN AOOTACKABROCTE TOKa Komnexropa. llo (2.I1):

81, = 0276/56 10%+92-10°5(4+0,29-107.833)[ 1+ 3830/ 5,6- (36+
+30)) =78 107 4 = 0,078 nh.

OTHOORTENBHAA BeOTACHABHOCTH TOK& Koanekropa: 4l /I, = 0,078/1 =
= 0,078, aro menpme 3ananRol.

Npamep 2.2, PacouaTarh BOMOMOTATEABAHS SASMEHTH YORAATEABAC~
ro Xaokaja Ha Tpansmorope MIIO3N, mmexmem f,, .= 3 B, §=3 M/B,
I, = 20 #A, Padouan TOUKA TPaH3UOTOpE GOOTBETATHYET L=1Iwm,
uf“= 10 B, ¥, = 1,75 B. 3anasnan Hecraomasaoors Al /L. = 0,1,
Bxomnoe oOUDOTHBRAeREEe RaoRAaya NONEEo (HTE He MoHee I MOm, 4T =
= 40, ,.+50%.

Tax Xax X, Rackame momxao Guts » I MOM, mudapaem %, = I MOx.
B gooreeroTERE © (2.3) R (2.4) onpemeasen

. s8-25)
o1, = 20071 %) < g96 10

2y, =[ 2507 Al

2. 300
To (2.12) maxomau B, 3|(6,96-1078.105 + 0,21)/(0,1-1073) -
- I/(3.1073) = 2463 Ou.
Snavenne R” . BeOCXORBMOe IAA o0aaleveRBR APTOOMEHeARs:
-~ '3
R %Y, /1, =175/1407 = {757 Om .

CnenoBareAsRO, 3HAdenke CompoTHRAsHRA K, , HeoGxXommMOe mAA
ofeclleveAns SRTOOMENEERT, OHASANO0E MeARNle, 9eM TpeSyerca Iid Tep-
MogTaduanganan. HosTomy cxeua RACRANA noma (HTH EHTOJNAGHA B 00—
oTeerorean ¢ pac. 2.3, rme A, = I750 ow, B, = R, - R, = 2463 -

- I70 = 713 On.
Butapas Sgagedss CONpPOTRBASHH) A3 c’raﬁ.nap'.rnom pAma, SoAyIaeM

R; = {,8 xOm , R‘ = 750 Om ,

B (3-175)| (504 40) = - 0,21 8

Ipamep 2,3. B oxeme reaeparopa Toka (pmo. 2,5) nano:
U

fne = Yang= 86 B, I,= I A, I, = 0,5 s, B = 100, Y = 200 B, Tpe~
gyeToda odeomedaTs OTACCATENbHOR NaMeAeHRe TORE AT /Iaf.I%

npa AY /ff < 102, PacounTaTh SASMERTH OXeMK, a TAKEe SHAYG-
1.1 ?'XI B .

H3 supaxeans (2,I5) ciemyer

20

7 = AI/;,./V,. l) 25 7
AI /Ig 95 0% t.'?,ﬂ/

Corascao (2.18) » (2.13) opm
U =V, + 0, =108, 7}' 2078

(1] " d

- {) 458 Om .

v T ~
R, = (95107 450 - 2510 {n W)/fﬂ 240 Om ;

R = (!0-617)/«{9 =93 xom .
Teunepa'rvpnnﬁ KoaffEnBEeAT BCPOTHUKA TOKA

“2:407 - 2,2.007/10 + An (405N 4/300 - 240 _ 4 13701, o
1+ 1n (4/4,5)

Erf puumCieHdsl ( HAXONAM GOTAAOHO (2.I7)

THL =

# = 25 0732/ 1 16° + 20 = 235 Oom

g o 235:93 7 ad
- 3

T 23544340

_ 05400 A+(05 07 25007)( 450+229)/ 100
%= 250 4+(05:407/25 107 [ 450+ (450+229)/ 100 ]

= 229 Om ,

drott npoxonauoc-m QOOTRETOTEYET CONDOTHRACHAE 73 = I/g; =
= 1/(0,224-107%) = 4,46 Mom.

3a7aRER IRA CAMOGTOATeARHOR Dadom OO paGHeTY ress patopa Toa
opREencHH P Tadn. 5.I.

3. PACUET ANEPHOMMUECKIY ¥ HMIYJIBRCHHX YCUITERER

Yonnedue HESROYBOTOTHHX HONDOHEHHX A HMUYRLOHHY OHCHEJNOE 00Y~-
WeOTBAAETOS BHNEDUONAYECREMA HMUYALOHHMA FOANATeNAMH. TRNOBEA OXaMa
HEYXKA0K&NAOrO DeBACTARAOrG YyOAAMTeNd NpefoTanacAa Aa pac, 3.I.
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ONneMeRTH FORARTENBHOPO KAOKANA BHUOAHART crepymiune GyHRImu:
Ry» e, By oGeamesmmant pudpesnoe monomesse pacoweft Toukn (PT)
B TeMIGDATYDHYD CTAGAARSANAN TDAASAQTODA,
Ra, {p O©OYNEOTEIADT PASPAIKY KACRALA B NNANASOHS YCHIMPAGMEX
YaCTOT B NORHIANT YoTOHWMEOOTE DACOTH YOWRaTeAR,
-’-}, pasneideT yonnATeABRYE KAQKRANH 0O NOCTOAHHOMY TORY,
R, smagerca xonnexropaofi marpyskofi TpassmoTopa,

{3 yorpaamer orTpuUATENRHYD OCDATHYD CBASH NO MEpENEHHOMY
TOKY,

§% NpoBOTMMOCTH NOTPESUTEAA.

Npn yosneans onadiux CATHANOB, KOTTA BHXORHOS HANDAXEANS gy
CYNeCTEEHAO MBHENS RENDAXERRA U, , MOXHO CMATATH, YTO KaoKal pa-
doTaer B nupefiioN pexase, B HTOM ofygae pagueT younaTeaefi apadm-
TEJIBRO0 YNPOWASTOA B OCHYHO OCBOINUTOA K GAGHYEUIEMY.

WoXonHuMR BAREEMN XA OKOHEMHNX YORMATEABHEX ROCKSNOE Hempe~
PuBAHX oHraance spaaproa: K, - wooffumment yommenas; f, m f, -
Pe[XHAS R HREAAA PpapAdYEHe HA0TOTH; Myn M, ~ yporenr narefuyx
RoXageRnl HA 480TOTAX {g B j,,; ¢y A R, - IPOROMAMOCTE A CONDOTEEB-
nedne norpecprend; Uy, — BHXOMHOS HANpIMEHRE,

Paguer OpoHsEOmNTOA B oNeAyrmell MOONEIOBATEALHOCTR.

I. BuGRpamT TRO OROOMADHORG TPAHBAOTOPA, MOIPOAANKIEr0 DeoJR-
soparh Tpedyesmilt kKosddannenT yoRieAwd R NOAOGCY HDOMYORAHET TIpH 3a-
BapAHY 9a90TOTHHX ACKAXCHEAX:
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Onpeneamor mapaMeTp TpaRsReTOpa g L ¢, 6 1V.|=S, T
8 £,, 88 opemae#t "acToTe yOMAeHRd.

2. HAXOEAT HATPY30UNYD KOANEKTODHYD IPOBONAMOOTS ¢ MIA
ofecneveHns 3aJAHAODG YORASHAA H TIONOOH IIPONYCKAHBA:

g’xs—%—'g—g , (3.2)
§l-tr @

f:’) a: _;’7‘ & -4 {(3.3)

< ¢ < g, . (3.4)

Eonr rosdfuiKesT yORMeHRd He 3amad, & TpelyerTcs c0eoNeTAThH
ARmE MOAGCY MpOnyoRawma [] = Jl:,- };, » T0 {, OUpENeMIDT MO BHpEEE-
amn (3.3), Peaxnsyemdi ® >ToM ofyuas KoadfmumeAT yowneama K, pao-
curTuBanT Nno fopuyne _ :

8

K= . (3.5)
2 ﬁ et Q’H '
3. BuuaoiAmT BXOEHYD OPOBGOAMOOTE
g;’ = g;‘ + g;z Xa (306)

B eNKOOTEH
(3.7)

youngTensRorO Rackana.
4, PasmenaTensynw eMEOOTE L;, ONpeleAADT 110 ZANAHAHM ROKAXE~
upAM M, Ra Hnxgedt rpeamumnofi wacroTe: »
6> & (8 * G) , (3.8)
a, mﬁ(gi +ox+ Gu)
2
rge Q.= G——) -1,
” .

Mps pagyeTe yoRuTejefl HMEYARGHHX OHIHAJNOB ¢ AATEABHOATHR ¥,
IaTeNTOA OCHYHO PpeMcHeM yorasopnenamrs QpodrTa ammyarca Tp R .ero
cramBaiReM 4 . B STOM Ciyuee oAeweRTH axess ¢, B {, maxomirod
uz cooraomennf-anatoror (3.3) B (3.8):

v 2285t
g; 3 74;—_—’—3?2—7— -_— ﬁ - g}; 3 (3.9)
Y Ty . {3.10)

C .
2T A(R, +R R
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QooGeHN00TE paCYeTA TpPOMOXYTOYHHX KAONANOR SARMMASTAR
B TOM, 9T0 BX mOTpeCHTEAeM APAAETOA OOQAeNyrmaR yomaaTensh, BXON—
HBT OPOBONEMOOTH p, B GMROOTH p KOTOPOTO HAXOATOA O LOMOLER
eupamergd (3.6) a (3.7).

lipa pemeRAar DAMA 3SWAT POSHRESET HeoGXONAMOOTH YORAHBATE
CRrsamd B DAPCROR mOjioce 4A0TOT,R, €CJA HOACCA OPONYCKAHAR OGHY-
ROTO GNODPRONASSOROIO FORAMTEN] OKASHBAETOS HENOUTATOUHOH, e oTa-
panTcd DPACHRDRTH, ROMOABSYA meTomd BU- » HU-koppemmus, YaororAas
KOPPeROET OCHIHO OCYHEOTPAAeTOA OAHAM H3 JBYX MeTONOB:

1) premenneNn ® nenr RoMIeKTODHOR (OTOKOBOHR) HATDY3KA YAATOT-
AO3APROAMHX BAeMeATOP (L-woppexnus B odamotn BY » uenouxa Rm%"
B oGhaoTh HY);

2) HOnOABSORSHAEM YAGTOTHOIARMOAMOY OTDHLATEALHONE OCDATHOR
cpask (00C) (ammrrepsaa kopperuud B odaaory BH),

PagoMorpaM 000CeHHOGTH HTHX MeTONOB,

Broorouacrorsaa L —koppexuaa

Ha puo. 3.2,8 B ¢ RsolpamesH cXemd yoranrenell Ha GRIOAADHOM
R NONEBOM TPaHSHOTOpAX o RARyRTHBHOH BY Kopperunefi. Paomnperue
NONOCH OpONYORAHMS B 8TEX OXeMAX HOUTArAeTOH 28 04Y8T BReEHRA
P Lefh BHXORROrC HAEKTDONA AXTEBHOTO SNEMOHTE KATYHKA MHIYRTHE-
A0CTH Lx + KOTODAA COBMECTHO ¢ BHXONHON eMROCTHD TDAASHGTODA 6‘&, .
eMROQTEN RArDYSHH C;, A eMKOOTED MOHTERA £, 06pasyeT MApANAeNEHH{
KonedareAssa RONTYD. PesomanoRas waoTéTa @ MOOGDOTAOATE STOrO ROH-
TYpA NONOApanTod TAKEM odpasoM, 4Todd aceuil cxar ero ALY npaxo-
InjoA He OGAA0TEH 9YAQTOT, PH¢ YORAGHME KAoXana 0e2 KOppEKLRE HadA-—
HAeT CUANATE.

+ Uen

Pac., 3.2

Oo00eRROOTE TACYETE OXeMi ¢ BALYRTABAON ROppeRmEEH paccMOT-
peM He TpAMepe cXxems pac. 3.Z2,0,

Honoansopadne oXemd UATYRTAPAOHR KODDeKIHA ORESHEASTOA AAH-
Oosiee 3(peRTABHEEM NP BHNONHSHRA YOACBRA g":»g; +g'm.}3 PTOM CAy-
Yae MOEYAP RoaddRUREeHTa MepeRaym KACKANS B odasoTh BY ommousaer-
07 BHpAmeHHeN

1+ w8td %
(Kl=K Lo (3.11)
4 9( 4+(‘§3-2t§§¢)w'+rft‘f¢w’) ’
rae X, - Ros@puumenr mepemawa B odaaocra C9:
K=8/%u » (3.12)

'E'Kg, - TMOOTOAHNAR FpPEMEHA [eMd KOPpeKnnn:

rxqp' x§e o
‘1'; - mocTCAARAA BpeMeAf * ofaaoTA BY Reoxkama Oe3 KODpPOROAR;

% - ax&’/g}d P

Tous = g:&z v gt (3.13)
c&xf = fﬁm * cﬂ + f” .

B cooTEeTOTERR 0 MeToZoM Epayme [2) nas monydeHad MAKORMANE-
#o mrporoft B maoaroft dopmu AYX xosfféneesTH Dpa pARENY oTeme-—
HAX @ P QACARTENE R SHAaMeHaTeAs pHpaxeand (3,II) AonxHE G4TE paR-
g nNexmy codoit, Hexons ms sToro HAXOMHM ONTAMAABHOe SHAYGHHE AH-
IyxTRBAOCTY L)\

L, =(VZ-1) R 7, . (3.14)
OnpefieZAM BEDXHNN TPaHEYAYN YSOTOTY RAOKaua:

2
@, =( vz -4 !Eﬁ’"n >4 )ﬁz 4,722 , (3.I5)
2t (VT -1)

e Wy = 47 Ty - BGQXRAA PpaHAYAAd JAOTOTA KAOKANS 069 KOPPeRIMA,

HenmoArsyd ONTHMANBHAYW HMIYRTABHYD RODPEKOEN, OJUZAO pemabT
ORHY K3 IBY= 3ai8y: _

1) mamcENAALAOE [aomMpEARE HONOCH IPOMYOKAHRS IpH 3AISHHOM
xoadfAUAeHTe FORMGHRA KAaOKANA ffm :

2) MaRCBAMPSSIMA ROS(iMIMedTa YOANSHAX RAOKANA OpH JEXQRpo-
BaHHOM 3HaveAHR peépxreff rpapuuaolt saoroTd a),,, .

5.



Niph pemenna nepRolt safadvl BRaUAe O 3IAMAHAHN 3HAYSHAAN Km
Ot g, onpeneasnT HEOCXONMNOS GONDOTHBAGHMe Rt

R= (Tf;' - - g;f)" , (3.16)

Satenm B goormeToTBEEM 0 (3.I3) BHUMOIANT 3AAvEHRe Tp, nocAe
qero moapencTeoN (3.I4) B (3.I5) HAXomaT ONTAMANLHOE BHAYEHAE AH-
nyxraBaoc™ L, n Bepxsmw rpaHmvuAyD uacTOTy KAOKATA O ROppeRmmMef.

{Ipn pewensn pTOpOfl PaIaTd MO 3ANAHHONY SHAYEHEW W, Ope-’
FeRANT NRHHNMANBHO HeOCXOIAMOS SH&UeHRS &p Xaorama 03 KOPPEKIMA:

Wy = Wy [ 1,722 . (3.17)
SereM o mspeormum smavenwsm G, Cp G, g ., B @y HOXODAT R.:
R, = 4/ (G, + L+ ) @y -, - ) - (3.18)

loene verc B cooreercrEan o (3.I2) n (3,I4) naxomar kosddMIMesT
yoaneHs K, B ONTAMAJLAYD KOPPeKTEDYRUYR UAXyRTREHOOTH L, .

OTMETEM, STO BEeNeHRe B HeNb CTOKE KOPpeKTHpymuedl NAIyKTUB-
HOOTH I.x Re oxasupaercd A RosdfuumesTe YORAeHNA KacKaua B o0Jac—
2 (1 K,. B 10 xe Bpemi RepXHAA TDAHAYAAR UBCTOTE MORET CHTH IO~
BumeHa B 1,722 pasa, 310 08gAavSeT, WTO NNOWATEL YCHNGHMA @,- AN
Op2 ONTHMAALHO! AHTYRTEBACK KODDEKLAN KAORANA HA MONEBOM TDAHSHG-
TOpé BospacdeeT Temxe B 1,722 pasa.

Pacger KacKeme ¢ MANYKTABHON kopperumefl Ha CROOAADHOM Tpak-
sporope (puo. 3.2,a) mueeT OROM OmeNMIUKY OO CPABHEHMN Q DRCOMOT-
peHHNs Bume, OOHORAGE QTAHYRE CBASAHO ¢ TEM, STO BHXONHAT EMROOTEH
A KPYTRSHA CBUOAADAOIO TDRAIMQTODE ARIANTCA yacTOTHOBABHCHMEMHM Ta-
paveTpasa. HamOonge ORABLHO BTA SAEBHCEMOGTH CKAZNBASTCA Ipe padoTe
KaoKaia Ha ‘NaJORHE POROHHYD HAPpPYSKY, Rorma

c&’ux =%7x > CH + cM = gx > -

B aToM ofydae MAA MOIYAA Ros(iMDNeHTA Mepeladn Kackans p of-
nacTd BY cnpapemnHEo BHpAxeHAe

1+t V&
|KSI = K’( z - 2, .2 .2 4/
1+( T8~ Z*z’mx'z‘m)w +r€m*rmw 1L

{3.19)

rne 'l"'g'— NOCTOAHHAA BpeMeuni B odnsomh BY kackama des Xoppexuan:
té = T + ‘z‘:’,’ ; N (3020)

G5t/ (3.2)

26 bonx

Tagp = fox »
K= 5/(8+8) .

Yoaope onTRMAZBAOrC BHOODS L, Mpm STOM BHPAANAT OACEYMIAM

oGpasom;
L= R (NeF 2k, ~5,). (3.22)

Opn onTamansAoM BHOODe L, Be[XHN® IPAHAYAYD Y80TOTY ONpEfeAd-
DT TAR:

=
w, - / V LV 4/ ) (4 o0
X ’:‘NX a3
3amaya MAKOAMANBEONO paocmmpennd AYX mpa f@xcHpOBRHHON 3HAYS—
ann KosdiennenTa ycuNeBASA KAOKANA Ra ORNOAADHOM TDAH3RAQTODE, pA-
doTeammes HA MANOHAeDUAOHHYD HAPDYSKY, pempeTcd B Tarkol NOOASNOB&-
TeNALHOOTA.

I. Mo senaanun sravesnaM 5 Ao B R, oupegenmor B, :

5 1 )" '
Ro= |28 = (3.24)
- (- %
2, B ocorretorBMy 0 (3,20} a (3.2I) paxomir 7; # Tp,, .

3. BHUHGAANT PEPXEND T'DAARIAYD YACTOTY AHAJOPAYHONG KAOKANA

Gea Koppern@n:

4, C yueron (3.22) BHORpADT OHTRMANLHOS SASYEHAE KODDEKTADYD-
mell BALYRTRBROOTZ L, B BuIACHINT Tig -

5. B ¢ooreercrBir o (3.23) AaxomAT 3AavsAMe BepXpell rpamAv~
golt yagTOTH KACKama ¢ MHRYKTABAOR XopperimeR &g, .

6. OneARRANT BHATDHE KO IACHAMA FORAGHRA:

N: ng/ Wg . (30%)

OrmeTaM, 4TO Opd padoTe KAORANA A& CRNOJNADROM TDANBAOTODE
88 RHEPIRORAYD HATpysSky C +L, >>£‘.‘M 9a0ToTREO! 3ABACAMOCTED Rpy-
TR3HH ,5 A BHXCHHO# eMKOGTR MONHO OpeHedpedus, B 3TOM oNyYae MePCKE=
Ka pacueTa Rackala coBlamae? ¢ ORROCanRofl BHme MeTONEROH# pacueTa
CXeMH HA TOJERON TPaH3EOTODE.

Ipa yeraeHAR AMIYABSHHX ORPHANOR RHTYKTABHASA KODDEKLRA O3B0~
AT YMeHHLATH HOKAXSHAA IepelHerc U 3anHero GPOHTOR EHXOINHOIC
AMIYALOA, BHUDPDHED B yMEHBUEHRH ILANTEALHOOTH PPOATA MOXHO ONEHHTE,
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SAAA BHATDHU 38 09eT RANYKTEBHOH KOPDeRNEN [0 EepXAelt rpanaqsoll
9a0TOoTe !

rp/ Tﬁm = a)‘,x_/ws . (3.26)

rae %y 2 ’fa kop™ BAATENLHOOTH fpoRTOR BEXORHHY BMOYABGOBR KAGKANOP
des KOPPERLMA 4 0 Roppermmeli:

tﬂ’:. 2,3/“): 3 z'?*,@: 2,2/‘03“, .

TaxaM 00pasoM, NC GHAZOMEA O DAOOMOTDEHHHM PHme DDA YORAG-
HHR BAMGORMIYAS0OP MOXEC DENIATE 28JAYA MEARMHSAIMA RAATEALHOOTA
fpouTa NMTYABO& NMDR SATAKAON Kov(palmeATe YORASHHA KACKANA R MAK-—
anugsaran rRosddanmenTa yomzenwda npi fuRompopasHof AARTEABHOOTR
$poTa AMIOYALCS.

BuOOROUSOTOTHAR BMATTEDHAA Roppexuas

B peroTOpHX OnyYAAX ACNONBSOBAHHE MANYRTHBHOE KOPDEXLEA OKa—
U SHEAETCR HeYAoCHuM, Tax, P gacTHOOTH, Hpa

A, 2 . MERDOCXEMAOM ROMOAHEHHA YORMATENAR BATDYEHH-
C Cp TEABHO DEAIBS0BATE KODPOKTHDYDLY® KATYURY L«
,__f}_ I B sroM chaysse HerecoodpasHo BOCHOAE3OBATEOA
exemolf ¢ wacroracsapnomModl 00C (pma, 3.3).
&[]*ﬁw Cox ” Y, B s71off oxewe pOAR UACTOTHOIABAOAMOY Ue-—
. NH BEOOARAKT 2REMEHTH B” u G, . Bemuuaga
K, TC’ OMKOOTA 83,, OCHYHO BHOADSETCA TAKAM OGDPE3OM,
- 9Totd B ZRanasosax MY n CY osa Mano wyHTApo-
Pro. 3.3 Bana pesuorop R, . lpu arom sa cuer R, na HY

1 CY odpasyerca O0C no roxy. B odaasTn BY
A3-38 JMOHBMEHHH COMpOTHRAeHNs Uemn K, ,C;, ZeficTeme OOC ognadera-
6T, 4TO UPDRABOOAT kK [OM:EMY yoRAesmd Ha Y.
Momyns roajiaumenra mepemads OXeMH pRo. 3.3 B odnacTh D9 omp-
OHBRETCA nnpaxelmeu:

lffl

1 4(T+T5)° s Y
+(T+ To) & )(3.27)

7 2 T )?
gm ( 1+( g2 ’“))w (Tetud®% ) 2 g
rie Tp - DOOTOAHHAR BpeMeRA B o6neoTH HY Kackama Ge3 KODDeRUAD;
T4, ~ DOOTOARREA Epemeﬂn nenn sMaTTeprolt ROppeXIIM:

= ok By (3.28)

F - roydans 00C:
A LIy

F= {+5,R,

Inf monydeHRd MaHGHMANBAC mApoxoll u maockoR AYX mpa Fx» I
TOCTQAHAYD EpeMeiH Lend KOpPDeKIMU HeoOXONUMO BHOGADATE B3 YOAORAA!

T =t . (3.29)

Hpﬂ 3TOM RepXHAA PpaHAvYHad 4acToTa:
a)&, = Fy‘rg . (3.30)

U3 nupsmeanm#i {3.28) a (3.30) caemyer, 49TO pAcHMDEHRs ITOAGOH
B DONYOKaHAA OCYUEQTBAHSTOH 93 OUeT yMeHEleHRA rosfanaents yom-
Nepud, JTo O3Ra%A8T, YTO HAOMANE FOWIEHAS KAORATA O SMATTepHoR
Koppeknueil ooTaeTod mocToARHON.

PacYeT oXeMd TIPOROAAT CASIYINEM OCDA3OM,

I. 3anmapr snavenni xoadduunenta yomnemsd K., R 80TOM W,
KoTopHe NOARHH OS80MEYZEETE DACOUATHEAGMHH KAOKAN, NApAMeTpH Ha-
rpysea R, {, n mapamerp TPaHSHOTODA S s T, L'gm .

2. OmpezenspT SKERBAJSHTHYD eMROOTE Lje ©

Lone = Cu ¥ Loon * En
3, PacoupTHBART ReOCXOLENOS 3REYeRde rAYOMEH 00C:

.:5:; - a)&p fsxa‘ Xm
4, Haxomar neodxomamoe SAAYeHEEe KOANERTODHOrO CONPOTABNGHAA:

- (303I)

F

= (3.32)

5. PacoupTHEART DAeMeATH LEeNA KOPDeRInn:
Rp=(F1)/5 {3.33)
Cow = F/ @eyy Ry - (3.34)

6, ColpoTHEReHBe P , HUYATADYEMOe eMKOOTER GONBIOre BOMAHA-
na £y, pudapaeres raram oapasom YTOSH OYyMMApHOe CONDOTHBAeREE R, .+
+E’“ (a0 PABHO CONPOTURMeAM® R, , DACOVHTHBASMOMY HOXONA RS Tpedo-
Bamm Te pMocTaduAn3anun padoqeﬁ rogri (oM. pasg. 2).

Sangds yMeHLIEHAA EAATEABAOCTH $POHTOR MMOYAR0A TaRXe MOXET
GHTE pemeHa TIO EpAEeleHHol Bume MeTomnke. IIpR 5ToM Tpedyemoe sHa-
YeHHe Bepxsell rpasAdHOfl 9ACTOTH a’g,? HAXONUTAA N3 FONOBRA

@y = 2,2/ Vg (3.35)
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rne Tpyy - samadHce SHAYEANE MIATONSHOCTA DPOATA AMIYIH0A HA BH-
Xoflé KAcRSHA.

POTEAR RO a1 &,

OcymeoTERTE Kopperden AUX ® odnsara HY wompo ODyTeM COOTEeTOT-
Bymnero EHOOpPA 3AeMedaTOB {WJBTDA Em%( peo. 3.1). EMROCTE Konmea-
caTopa Cw BHOApasTOA TARHM oOpA3oM, WTOGH OH WyHTADORA! ‘?a TOABKO
B odzaomax CU a Bi. B ofrsorp HY myArapymiee meficTEBe KOAEEHOATO—
pa C‘, yueRrmaeTes, YTO ODAROERT K EO3DACTAHRD CONDOTAEACHAA KOA-
NeRTOpHOR neNAm A yMeHRMOHAD HuxHel rpanmumofl 9ACTOTH KACKAUA.

C yveToM BAMAAAS Liedon &'mkw Koodfermear nepeiagn B o4aa6TA
HY onacHBSeTOH BHpAXeHASM

BWR# )
—————— e e

Re (R + By)

& T R
fot _RE. WAl
jor, (14 kx)(4+ Xy
rme Tpy= kaw - NOGTOSHAAA BpeMenn (RasTpa; %, - NOCTOAHHAR Bpe—
MeHR B odiaorh HY kaonaga des HOppDeRIMA:

7, zg;, (R,+R) -, (3.37)

/ oz,

-4
X, (jw) = X, 1+ ) , (3.36)

~ MaroEMesARAOe paomApeARe TOAOUH HpPONyORaHnA B odasctn HY
AOGTATEETIA NDA BHOODE Fpy B8 YOAOBAA: '

B”(RQ + Rk)
R, (R + R)
B aTOM cAydae ARXHAM TpAHMYAAA SaoToTA yMenpmaeTad B (I +

"'Ra/kk) pas:

T, (3.38)

ok =

wﬁmf{z;,(ug?/ﬁkj)"' . (3.39)

Paguer Kaokama ¢ HY moppexmuefi ocyueoTBAsKT B TaKoH NOCHENO—
E&TeNbH00TE ,

I. Sapanres TpedyemuMz ssadenpaMy xoodd@irenTa yoRneMRA Kom
B REXHeft PDAHNYAON YAQTOTH &, , KDYTRSHON TpAHSROTODA S, , eM-
KOOTED PasAeABRTEABHOTO KOHNEHOSTOPa L;, A QONPOTHENGHAEN Hel'pysS-
kAR .

2. OmpemenAnT HeoOXOmANOe 3HAYGHH® KOANGKTODHOTO COMDOTHBIG-
and B, moopemeTBoN (3.24).

30

3. B coorpercrear ¢ (3.37) onpexe/MnT MOOTOAREYD BDEMORE T,
Raoxaza Ged RKoppekOan,

4, HaxomaT reoCXomaMbe SAH OCYHECTEAGHAA HOPPOKUBA 3RATG-—
ARA 2@ n Cm:

. { .
ZuRy (Rt Rp) (3.41)

aa
@ ( Rx* Rn) RG! EK
Yepnnrear o HY-xoppermued mosponReT YAYINETH EOCHDORIEENE--
dne NNQQKON PepmaH AMOYABROE. IpA ONTAMARBAOM BHOODE NADAMETDPOB
dHALTDA OROA BepUMEH YMeALUASTOA B h&,/ﬂx pas. Merommxa pacdera
RuOyARoRONG yoRAuTend ¢ HY-koppexume# #e OT/AYASTCR OT NpRREASHE-
Roft puue, JRavenme &Jm OpE BTOM HAXOUAT BY BHpARSHAA:

Wprp = 4y / By » (3.42)

rre Ty ~ DAATEABACOTE YORAMPASMHX RMIYAB00B; 4,, — INOMYOTAMOE 3HA-
deiifle GKOAA NAGCKOHR BepmmsH MMIYNB0S HA BHXOKSG yOMXATEAd O KOp—
pernnef,

I R 3anavs

I. Paoo9aTaTE BEARUAHY HATIPY3IOYHOIO KOAASKTODHOrO CORDOTAR-
Jespsq Rx B RobpialiHesT YORAeHHA K, OROHEUKOTD KAOKANA HA CAROAAD—
HoM rpansporope KT3IOZB Vo= 5 B, I, = 2 sA Do cremymugs Jas-
an; fp = 20 MTu, §,= 10 Ku, My= 0,7, M,= 0,7, ¢, = 107% ucu,
Vgx = 0,1 B.

TlapaMeTpH TPeASAOTODA HA ;= I0 Mi'm:

g, = 0,7 uCu, G, = 38,5 m, g, = -1,5-107° Cu, S = 75 uow,
Gop= 0.1 80k, o= 13,3 0, 7= 510100, £, =6 m, #l=83,50

B cOOTBGTATERAR ¢ RBACORERHON MetONUKOR Hos/eNOBATEABHO HAXO-

JAM
03=|/(ﬁ2-1 -1 a”-V(o:'—?a-l %15

75102640 " $3,5-8,3-2- 10"
1-63:2:167-5.40°%
R.=3 alm ;

A 0= 30 107 o ;

g >



X = 75 4073
¢ 107+ 3,307+ 107
g = 07107+ 45 107140 = 2,86 107 tm ;
c = 5. /0"'0
./ &35
6> 1074 16 + 33- 407%)
1831053 /07"

- 140 ;

+ 620" 140 = 846 a0 ;

= 4300 nP.

Bamaned A8 MpARTHYECKEX 3AAATAR yxesasH B Tada. 3.1.
Tadaene 3.1

A Tan %, | M, 15
Sﬁ- TPan2ROTOPA J’g’n u';: :;l‘; Me | &é;sr w C?’ B!wx)
3,1.1 5 1074
3:1,2 | KearsB |10 | I 0,71-6,I|0;7| 1073 {o0,1
3.1.3 I0 1074
3,1.4 1073
3,15 o] 103
3.1.6 | Kr34B 1|10 0,7| 0,1]0,7 2.107%| 0,1
53,1.7 30 1673
3,1.8 o 2.10~3
3.1.9 | 2-1073
3.1.10 | Kr3oea 1| s 0,7 1,0/0,7{4-103] 0,1
3.1.11 10D 2-1073
3,112 41073

2, Haflra onTamankrAce SHaYeHme RoppeKTApymmeli RHIYRTABHOCTA Lx
B 0TOROBOI'O OCHPOTERAGHRA K , 0CeONEUHPANHIAY MAKOMMANDAYD BE[KHKND
TPRERYETD UKGTOTY ;x npd BaNAHHHX SHAYEHHAX A;m: E,L,, Ly, 80 s
8 Gy, ONpoTOmATS fp, .

Opawuep 3.1. Jlaro: rpansmorop MIIO3E, 5, = 0,64 wA/B; ¢, =
= 3,5 wxCu; Gy, = 11,3 00y R, = 61 kO3 Ci#BnPiKpm3;Cop =509
32

RaE—

§‘

Onpezenzrs: L, %, fp .
B 000TBETOTRRH ¢ BHmeRaroxenHoll MeTomaKoR (ocoTROme-
A (3,I3)-(3.16))

(084107 4
R = ( 3 61 10°

-y
-35-10°) = 85470 xom

14,307 840" + 5,407
4,639-107%+ 35107+ 93,4 -10°%
. . ané
L - (NZ-1)04139 407 _ \yog pry

A = 0,1139 mAL

w 193,410
- L7282 = 2,406
’[cx 29 0,1139 157 ’ *

lafpde fn7 OpAKTHYECHAX SaRaHAfl OpeNoTARNeHH B TAcA, 3.2,
Tadazua 3,2

¥ Tar 30 ) g.g; ’ c‘u:, CN, C” K R
E:gm- Tpanstanops wh/B | MxCu | 0¥ od | oP .m’, lgl:
3.2.1 HHIOAN 1,99 31 [7,9 5|25 4 35
3.2.2 KO302EM 5,98.1 40 [9,55 5 | IS I4 50
3.2,3 HI303A I, | I7 |2,01 3|10 6 73
3.2.4 HIE3IZA 1,951 37 |0,78 3 9 7 45
3.2.5 HI3IB 7 20 |0,899| 3 {I8 2 a3

3. PacoyRTars XaoKal YORMATEAR Ha CRUOAADHOM TDARSAOTODE
¢ BHepuRoHHOA Harpysroff, odecUeTMBANGIAR MARORMAALHOE YORASHES
EMOyALOHOD'C ORTASAS, TpM 35J8RAOH BARTSALACOTRE ponTa 7/ A OOTA-
MAABHON RANYRTHBHOR RODpERIIR. PP

Rano: 'go v 7, Tk » c.?x#’ Rﬂ!, rgn‘p

HatiTa: X, R, Lk.

Opamep 3.2. Tpassmorop KT3ISA [, = 3 mA; S, = I00 wA/B; .
T = 5,4 Hey T, = 300 moy Oy = 100 mb; R, = 30 KON} Tprp= 76,66 Ao,
CornacHo BanoEeHHOR meTomake (oooTAomeams (3,268, (3.I7), (3.I8),
(3.12), (3,I4))

4, = 2,2/7%,66-10"2 = 28,€98-10% pan/.



NMpopepAes BHOOAHEHRE YCROBAA (wm 'r)z «f
(28,698-106.5,4-107%)° = 0,024 «I.

[ipr BHOORAGHAR BTOrG YOACRAR TACTOTHON SaBACHMOCTED KpYTAS-
AH B BHXONAGCH SMKOOTE TPRRSAGTODA MOEHO HpeRedpedb. Jianee

w, = 28,698-10%/1,722 = 16,666-10% pan/c;

¢, = (16,666-10%)° 0,1.300.10712.5,4.707° = 45,0 wmom;
R, = (16,666+-10%-100-10"1% - 45.1076 - 33,3.106)L -
= 629,6 Ou;
o,1

K - - = = 5 ,g ’
® 1,588 4074454076 + 335 07 %0 5

L= (V7 1) 629,56/ 18,668 10° = 15,65 mucry.
leRAte DR NpAKTAYEGKAX 3:naHAR obelesy b Tacn. 3.3.
Tadnanana 3.3

# Tan BT S , z, Txy f,,,,) By Tom | Ik,
Rad mi/p | Be na od ! kO HO sl

3,3.1 | Krasor | 162 |10,I9 (100 [I70 | 25 | 140,5 | 7
3.3.2,| KRrazsp | 295 | 5,84 |125 | 250 | 15 | 93,28) 10
3.3.3 | KTS75A | I97 |14,93 {300 | 300 | 20 |204,4 | 20
3.3.4
3.3.5

KT3324 H 2,56 1300 80 34 38,33 I
KT326A 136 9,63 |480 | 150 Io | 16,1 | IO

3. HailTh onTaManbHoe PHAYEHAE KODPERTRDYNNOH# RATYRTHRHOQTH Z,,

B HOAAGKTODHOTO OONPOTHBAGARA X, KAOKAZA Ha GRIOAZDHOM TDAHIRECTO-
pe, HAUDYREMHOTO HA CesSHHEDLAORHYD HATDYIKY (5,',-- 0). OnenaTs fgx
B BHRPPHE P NACGHNA YORNGHWR TO CPABHSHAED ¢ 2RANOTHYHHM KAOKATOM
063 ROppeKu=H.
Zano: 5, 7., %, R, Kppp -
Hatra: Ry, L, fo., N,

Opewep 3,3. Tpemsmorop KT3I2B [= 20 mA; 5, = 326 MA/B;
T = 500 mo, 7 = 88,98 #e; P,”= I.I 50y Aprp= 30,
Paoyer pemeM B COOTEeTOTBHE ¢ MeTOomRmOf (3.24)-(3.25):

_ (326 107 /Y
R '( T “,ﬁ,m,)'fﬂﬂ,‘?t?n;

34

A 326407 500 407" 900,4 = 1637.107¢;

2p = 98,9910+ 4,637-00°% = 4,053107 ¢

/
= = £,501 Mrg }
f 20 1,053-4077 b2 14

L= 1004 (V(4,637-407)%+ (1,083-16)%- 4537-46°)= 9083 el

Tp™ H063°10°/100,4 = 90,24 e
; 1+ (s, 837-00 30,0046 _ 4877
fex zx'(, 357-’0" z g » s’

N = 9877105/ 1,511 10° = 6,537 .

Jaanse maq npamrTEGecKEX SauaAnit npemetasiesH P TacA. 3.4.
Tadauneae 3.4

» Tan BT I So Tys T, Ry, | X
L.i“ﬁ? n:!z m&/l,! me Ao | mOM e
3.4.1 IT308B I0 270 500 44 .5 3 15
3.4.2 IT3358 20 294 700 25,5 2 20
3.4.3 KT3504 I5 I53 450 14,55 | 2,5 30
3.4,4 2T364B 20 568. 500 | 23,97 | 0,5 25
3.4.5 KT3611 10 23,6 250 o5 | 18] 3
3.4.6 2T377AL-2 I8 328,9 400 I3,% | 6,1 |100
3.4.7 KT60IA 5 I49,1 600 6,721 3,3 40
3.4.8 KT603A 50 417,1 400 17,571 0,95 33
3.4,9 KT306B I0 I42,2 500 | I4,97| 6,2 | 50

§. PaooauTaTs KaoRaN YORAATEAT o oOTEMaxnHOR ss@TrepHol BY

RODpeROuedi 0o cheXyxnAN ROXONHHM NEAHHM.

Rano: Ko, fo . 8,0, L 4
orp s Thrp s,t0 2 V2 Tl 2 TH
Haftwn: R’x, f,x' s 2‘, . ;



Opemep 3.4. Tpemsmorop KI3ISA, S5, = 100 /B, 7= 5,4 He,

Coup = 312,9 w0, Aj,,,= 10, j‘rf 5 Mg, 2,= 30 KOM.

2x5-10%.0,4-5.4 - 107

0,1 - 2%:5 40°% 312,910 10

R - 101030+ 10°
013040310 40

10-
Re= 5.7

0
bon™ ZX510°%

4

= 90 Om

3,537 ~9.

= 10,0

= 14,034 xOn ;

B taca. 3,5 npemoraBaeiyl moxonpHe ASAHEHE AAA OPAKTATECHAX

samanat,
Tadnena 3.5
» 5 ¥, | Cous, |5, | £ By,
me Tan BT wA/B Ao o | || xom
3.5.1 KT339r 162 10,19 | 61,I8 | I5 30 5
3.5.2 KT3I2B 326 88,98 I76,5 25 8 I0
3.5.3 273258 295 $,64 | 57,23 | I8 40 15
3.5.4 KT3754 Ig? 14,93 |I44,1 I4 IS 7
3.5.5 KT3324 M 2,56 | 32,73 8 20 8
3.5.8 m’m 1% 9,63 1103,8 20 IO 6

6, PagouETars RRCKAN yoiuTeAs ¢ onrTasanpack HY roppemimel
AYX 1o ONOIYIWEM AOXONHHM NARANM,

Haso: K,
HafiTa:

p.:";os fxm’cp) (]
() Rx
Opauep . 3,5. Tpassmorop KT326A 5, = 136 mA/B;

R

fup= 60TH; L= 0,7 urd; R, = I24 On.

R = ( 0,136

o

4

786,810 “2E 60

4 -4
- - ,0 xﬂ .
124 ) 4 Mo

, = 0,710 (124 + 1000) = 786,8 ‘e ;

f) 2,374 «0m ,

Rp ‘
- 786810 124107 + 2,371 - 48 3 . Y
%’ (403+124) 2,374 403 10° 0,123% mx

!f,p= I5;

R

B Tadn, 3.6 opemedd S0XORENe HNABHHe RAY IPARTAYEAREX SaAdraft,
Tadxunna 3.6

hosmmn| mmbr | om ows | e s “{"/B
3.6.1 | KIoh | % | 10 | 0,3 | 0,5 | 100
3.6.2 | Kr3sar | 25 [ 60 | 0,2 0,159 | Iez
3.6.3 | ¥rawzB | 38 [ s00 | o, 0,132 | 326
3.6.4 | 213288 | 22 [ 100 | 0,5 0,132 | 2%
3.6.5 | KA | 20 | 300 | 0,4 0,116 | 197
3.6.6 | ka2 | 33| 40 | 05 143 |

4, PACYET SMITTEPHHX W MCTOKOBHX IOBTOPATEIEY

lopropaTeAd RONOABSYDT B RAYE0TREE OOFZAJYNEAX B YORANTEREHHX
Xa0RaKOP, pACOTAKMAX BE AHSKOOMEYD RAR JOABNYD BMEOOTHYD HBTDYSEY.
Vporna OHE OpUMesADTOR B RAYGOTEE BXONHHY AR NMPOMEXYTOURHT Oydep-
AHX RAORANOP.

Cpoitorea mosTOpRTENSR OOpeRenmeTaA TAydoROR oTpanare asHofl
oGpaTaolt oBgssn (0OC) MOCAGNORATEABHOTO BANA MO Aampaxeaun [2].

[pasmmnesapass cxeMa SMETTEpHOre HopTopmTeaz (1) mpexoram-
ness aa puo. 4.I. Bxomuoe Haupaxenme [, B I OPAAONERO K MpoMe-
XYTKY 08s3a-ROANREXTOD, & BHXOBROE U}m OHEMESTOR nem MATTEPON
H KONIGXTODOM TDAHSACTODH.

+Um

E

B olnacT AMXEAX # OpenmEAX 9aoToT Rosffenmenr mepemadm S
olipefienADT Rax

X, = 3R,/ (1+3R,) =5k JF, (4.1)

rie 5 - wpyrasaa Tpessmoropa; Ry.= R0 R, - eonporasiesme marpysxa
no mepeMeAHoMy TORy; F =1 +5R, - darrop oSpardoft opAsE.



Bxomaes # BRHxonHas nposomamocTd Sl ompemenswTOs GOOTRBETOT-
ReHAo o gopMynaM:

lfxl"”'&«/'r*‘r/'?f;
b = 8/ (28, )4 I/R,

rae £, - EXOMASA NPORONAMOGTH TPAHSAOTODA KA HESKAX 3IRQTOTAX;
R, = % il Bfe : Rd;, R,E - OOUpOTHBAGHRT Gasoporo gemarens; R, =
=R i Ry; R~ payrpemee 0ONpOTARAGREE SOTOYASKA ORPHANA.

B ofnaorh pepxaax 4acTor paoverr 3l odeqmeympanT OplesmAeMyn
TOYHOOTE N0 SAQTOT (dm L 4 D.SSrI. /t’; rae ? -~ NOOTORHHAA BPSMGHR

]
TPARSAOTOPR, - ~ OCUBeNACE 0OHpOTEBACHRE JASH,

BepxHaa rpesARvAaR GA0TOTA HpA padorTe BS YHOTO AKTUBAYD HA-
rpysxy @y = F/r .

Hpa padore 51 sa Coabmyn emrooTh Harpyssm £, (Mampamep, oTpe-
30K HEOOTMAQUBAHHOrO Kadensd) BOsSMoxeH NONLEM B JaoTOTHOR xapakTe—
PROTARe Racxame. JAd onTAMAARAOR KODpPERNAR B STOM 0Iy4Y8¢ OONIDOTAR-
Aegue R, BuGADADT CAGHYNMEM OCpAR3CM.

BHYRONADT ORNTRMABEAYPD NOCTOARAYD EDEMeRH AAlpY304a0il Dema
T, =m7, IRe koajfmuaear

mo= /(T VT -1) .

OnpereasnT OOGpOTABASHRE HAPpYSKA D0 OO MepPSMEHAOMY TOKY:
Rﬂw - fﬂ / cﬂ
B CONDOTHBAGHEE P LEIA SMATTEDA
By =R.-R /(#,-B) .

Ecan B, messwe omramanssoro smadesas R, , o R, mudnpawr
ROCTATOYRO GOABMAM, BOXONA HS OO0QHeYeARs DeEAMA TDANSAQTOpPA IO
DOOTOAHHOMY TOEY. _

Kos{lanaear mepenavn, BXOXEYL M BHXOHNHYD HpoRomEMooTA Sl PH=
YRoAwT 0o HopumyraMm, NpRBeNeAsNM BHEE. HPAHIENRANBEAS CXeMa ROTO-
xoporo nopropaTeas (M) npamemena 8a pmo. 4.2. BXomeoe HAmpAZe-
gge p VII npRAcEeRd MOXILY 38TBOPOM A QTOKOM NOAERONO TPAH3BOTODA.

C moocTaToupo} AAA MPAKTAKE TOYHOOTHD Kosdiuumexr mepemasm MI B o6-

ABCTA ODeNARY TACTOT BHUAOAHeTOH Mo Gopuyns (4.I), rme 'B»-' R" &,

]

+1ha
¢ VT
i Cre
U& R3 Ru ]-kﬂll R"l ' j_l CH

Pac, 4.2

-]

Buxomuoe oonpoTARAesme VIl ogpaTHO MpONOPLMOHANBAO KUYTHSHS
TPAHSHETODA:
B, = 4/(8+1/R) .

BepxuAs rpasgusas vactora WO &y=F/7p, rme tpe §,R,. - Mo~
0TOAAASA BDENSHR De3ROTODROTO XacKama des 00C;. §= fy, *G,+L, -
DOMHAA eMEOOThH, IYATRDYNUAR RAPDYSKY, BR/ANZAET eMKOOTH S&TBOp-RO~
ToK - {3, , 6MROOTH MORTAEA -\, M €MEOOTH HATDYSRH —C, .

B ofnaocTE HAzAAX i apefARX usaToT (&< f/‘!'") BXORBAA OPOBONE-
moors M aneer emxooTHOft xaperTep. BesmumHa BXONAOR eMEOOTR

Cﬁ‘gx*can/-r,

rme L3p - GMROGTH 3aTBOD-CTOR BONGBOTO TPAASHOTODA.

ARTRBHOE BXONHOE COMDOTARASHAE ONpEXeAHeTOd QOHNPOTHRASHAEM
yreura saTBopa A . QA KpPeMASGBHX TPEASROTOPOB AONYOTEMRA BeARYA—
as Ea< 10° om. Comporgsrense B LeuR noroxa B, = b;/lc' me U -
HANIXeHAe OMELeRWT 3aTBOD~ROTOK, I, ~ TOR CTOKA, 3&leeT pacodIym
TOYKY TpAHsROTOpa. CONpOTERACHAe X, SAMETEO WYHTADYST ARATDYSKY,

a DOOROALRY K[YTH3HA NOJSPOTO TPAARECTODA OTHOORTEALHO MAJAA,
roafieonent mepemaun HII nMogeT ORA3&THOA HeAOCTATOUHHM. Jid yPeam-
venAns RosdfAIMenTa Hepeaadn WONOARZYRT cxeny VIl o DOMUDReHHAEM
pesRoTopa R, K Ja0TA comporTHBAeHAs B memR moroxa {puo. 4.3).

Slra OXeNa& OoCNAaNAaeT NOBHNEHHNM BXONAHM CONPOTAPAGHHeM. llpa padore
HA BHOOROOMAYD HACDYeRy ( £, » R, + E"g) :

Ry~ R,F (R, +R,)/(FR, +R,) .

Yreaugenne Rg, upn Gonsiiod F moSBOAAET IAA DOTYOTEMHX YAOTOTHHX
roraxenait #s AuxAedf rpaEnvHOR WACTOTE CHRBATL SHAUEHAE DASIENE-

rensdoft oMEOCTR:
{;3 = //23'!” gfx .



+Uyg
Cpy VT ¢
Pz
| I—
R_; Ri-lf
e U Ry T G
Rua
Pua, 4.3

Opasep 4,1, PacouuTaTs aMATTEpRHA DOBTODATENE O ONTAMAIBHOR
gaoToTHOft XapaRTepaoTAROR B BepxmeRt rpanmusolt uacrorToll f,= 25 MIm,
Kaoxan padoragT aa RArTpysKy R,= 200 Om, £,= I00 nd. Tpassmorop
rana KTSI2E, muemnmtt » pexawe I,= 3 M, Uy, = 5B mapamerpu:
4= 90 /B, =17 ao, &, =2 uOu. Buxomkoe gompoTERiedme MCTOY-
Hara omrAana . = 2 xOM, compornBiesde B nema dasu Ry = IO xOu.

Pemespe. Ipn onTamannsofl waorTornofl XaparTepioTAKe Koaddmrm-
eur m= 1/(6,28-26.10%.17.107%+1,4I - I)=0,%.

PaoouaTHBAeM HOQTCAHRYD EpeMeHR Aarpysosnoff uema: ?Z,= 0,36.I7 =
= 8,1 B0,
ConmporeBaesRe Harpysia Ol Mo DeDeMeHHONY TOKY:

- -f2
R, = 6410 ) 10010 %< 61 0m .
Haxonpu 0ofpOTHBAEGHHE B NRMA SMATTEDA:

&1 280
P__, = Zor- 67 = 58 Om
daxtop odparyolt cnasa F = I + 9.103.61 = 6,5,
Kosdjunresr nepemaum 3M #,=5,5/6,5 = 0,85.
Orpeneaed BXONAYD M BHXORAYD HPOBONANOOTH:
§, = 207/ (4+90-107-61) + 10 Y2 04 mln ;

( '{/fg -24'5“0“);
o X -3 2./7%40%

-3 = ,
b= 000/ (142407 555 )+ 1/38 = 42 mCw
(R&m’ 1/ 6gpn = 23,6 Om).

Opamep 4.2, PaccanTaTs KOTOROBHHA NMOBTOPATeRb np# padoTe Ha
SMEOQTHYD HATDYSKY L;, = 250 nd, HaxHAA IpanAvdand 4sqaToTa f,, =
= 100 I'n, Tpeasstorop rena K[I302A, auenunil B pemaue 3{.” = I6 B,
40

Uy=-0,8B, I, = 5wk napamerpu 5= 6 uA/B; Cyy = 20 md; Gpp =
= 9 nd, lnx oxemu, roxkazapdoi Ba pue, 4.2, onpeleiaTh xoedimiment
nepenadn A7, , Be[XHOD TPAHRYAYD YA0TOTY fp , BHXONHOE CONPOTHRNS-
nee g, , BXouayn eskooTs L . It oxesst ma puc. 4.3 odecme-
wrs K> 0,9, nedtrr f:; k‘“ clx, Go s Ropx .

Pemenne. 18 oCeoNevenrs SaUAHHONG DeXAMS GONMpOTHBAeHHe R,
B Oemn aoToRa {ou, pro, 4.2):

R, =08/5 107 =160 Om.
ConpoTRR/IGARE FTEUKM EHORpAEM DABHHM B;= I MOM.
daxzop odparaof oeasa F = I + 6-1073.160 = 2,
Kosganment mepenedr X = §-I07°-I60/2 = 0,5.
Bepxuad IpaHEYHAN I8CTOTA fp ¢
{, =2/ L2x-160- (250 +20)40%)= 74 My, |

-BxomuaA emmoets [g.= 9 + 20/2 = I9 nd,

BuxomAce oompoTARASANE KaoKARe Kp,.= 1/ (6-10™3 + 1/160) = 82 Om.
Ina ofeonevenms zamasnoro xKosdfuukenta Mepemaym B oXeMe ¢ pasme-
neqdo#t narpyskofl, norasanpoff ne pro. 4.3, COODDOTHRAGHRE B Lemnd

HOTOKA B cooTReTOTERA ¢ (4,.1) A0ANAO YEOBAETBODATE HEPABOHOTEY

R, 2 K,/8(1-K,)=03/6407°(1-03) = 1,5 wlor |

ConpoTRENEHRAe B LA BOTOKA NOJMHO COOTOATE H2 JBYX DE3HOTOPOB
Em*’%vz 7 1,5 KOx, B xasnoM onyuae npe R, = I60 Ou, odeomeumpam-
HAM HEOGXORAMOEe OMeNeRREe A8 3ATRODe, REOUXCUEAMO BMOTH Eu 3 I340 0.
B cooTRETOTEAR O DANOM HOMAHQUIOB DesuoTopos EHORpaem X, = I,5 xOu,
Ilag paccMaTpubaeMofl oxem; .

F=1+6.1071,6610% = II;
Ry, = T05-II-(I60 + 1500)/(II-160 + I500) ~ 5,6 MOw;
Lgy= 9 + 20/II = II md;
G, = 1/6,28-100-5,6-10° = 284 0,
Rpy= 1761673 + 1/1,6.6.10%) » 151 om;
fo = 11/28(250 + 20)-10"12(160 + 1500) = 3,9 M.

3anane I. PROOYATETE SMUTTeDHNH DOBTODRTEAE O OUTHMANBEON
QACTOTHON XADAKTeDHOTAKOX @ EepXHell rpesmwpoff wacToToH ,C,= 20
(25) Mz, Comporapaeame sarpyska R, = 50 (75, I00; 200) Om, em-
ROOTE Rarpyskr &y = I00 (250; 500) nd. BaXxomHoe 0ODDOTHBACHEE HU-
TounAKa cATHAA K= 500 Om, Conpormsiedne P NeNM 0azy DpURAT

41
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panmin K= I0 kOM. Tiapametil rpansmoropon: 1) KI307: I, = 5 MA;

U,= 3 By §=150 uh/B; §,= 3 wOu; v= 8 Ao 2) KT3LSE: L=

= 10 ma; ¥,=5B; &= 230 wA/B; £,= 1,9 Wu; 7= I2 Ho.
Sagange 2. PaoguETaTh AOTOROEHH MopTOpETels mpE pacote Ha

emroornyn Aarpysky &, = 100 (2505 500) n®. Hranad TpaHRYAAL Has—

rora f, = 300 Tu. Jua cxemd 0 pasfesennoRt RArpy3Koll odeome-

qurs K, = 0,8, CompoTRBAeERe YTEUKL npussrs pesmin %y = 1 MOM.

TlapaNeTsi TPaHSRGTOPOR. 1) KNa02BM: ¥, = 7 By Y= =1B; I =

=I5 My § = 10 WA/B; Co= 14 OO} L= 8 1% 2) KI3I2A: ¥, =I5B}

Y, = -1v2 By L= 8 Mg 7= 3,5 WA/B; Gyy= 2,4 IO G = 0,64 10,

5. PACYET YCWIMTEIEA TIOCTOHHHOIO TOKA (¥IT)

Tipa moorpoennn YIT mapaxo pononnsyersa AuddepsHNRAABHAA 0Xe-

ua (pag. 5.1), DOSRPONAKIAR OyWecTROLHO qommrs gpem ayna. Ta~

- . e YIT HaXomAT HADOROE I[LAMGHERAE
B sAaJI0ToRON OXOMOTeXHAKS R ABNADTOA
OCHOBHHMA SAGMEATAMH OTEDPANAOHHNX
yomremk. A Taxxe NOMONRIYNTOH
P MPKDOGXEMAX RATerpasbHHX TIAPOKO=~
nonoomux yomwmrteael, nepemimuenen.
KONTIADATODOE 2 AP,

B mpeaje oXema H& DHO. 5.1 oo
SASKTPAUCOKAN NapaMeTpan OHMMETPATHA
Bxonpoe sempamenme Up DONGSTOA MEXTY
GazaMa TDARZNCTOPOB, 8 EHXONHOS Vi
GHEMAGTCH C HAIDY3CUHHX Pe3RoTODOB
MORTY ROJLIEKTODAMA. CapdesHoe R3Me—

Pug. 9.1 pepne AANDAEGARN HA Casax (K KOTOpO~

- MY MOKHO QBEOTH TaKee B IeftcTRAE

IeoTACEARSH PYKINX {exropoB) OPABOEAT K ONEHAKOROMY ASMEHSREK KON=
AGKTODHHX TOROB TDAHSACTOPOB I,al,, 1.2, Y.,y Be B3MeRAETod.
Pastpos HADANETDOD TpagaucToOpoR B 0ADE NpABOART K NPOXORIQHAD CRH-
dasxolt moMeXR AA BHXON YIT, Iad ee NOTONRYTEALHOrO MONABASARA
P HepasEeTRAcAH0l Nemn SMATTEPOB TPAHSROTOPOB BRADINT TeHepaTop
roxa I, (oM. pasm. 2). OrpAnaTeABAAd o6paTHas 0BA3L, BOBHARANLAA
as oueT ogenp Manoff BHyTpeRned nposofsMocTa IT, MPHBOJAT K ORAR=
AeEAD cAADASAHX COCTABAAMMAX TOROB. llporarodashoe (MAGHEPOAUAAIL=
goe) ASMEHSHRE HAUpAReEAH HA dozax He MpUROGAT X BO3AAKHOBERRD
orpanarensiod oopaThoft opAsE, TAR KaK NpApAmeHAs TOKOB 3MATTEPOR
:Ea.aanoropoa npoTexabT 4epes I'T POTPEUHO A B3AAMHO KOMIEHGEDYNTOA.

Hoxapneane cradasHoft moMeXE 34 09eT RonOAbSORAHAA I'T mosso=
;1:220 CHAMATE iua;onaoe HANpAXSHAS ¢ ACORMMeTDAYAHX Bixomos JIIT
HTeALAO ero o
poBOIEA ( yz’uu H] y;’mre) *

B ocdope adaansa padorTs cxesu (pae, 5.I) remat aocorscmeHas
rel+L, ; I =21  expll]
A T Pl "%/%) )

CyliecTBYImAA DEANSHC HERNEHTHUHOOTE TPAABHATODOS (HepaBeHOT—

BO OODATHHX TOKOB IMETTepoB [, M ;) yuaMHBaeTCS BBENOAREM HA-

IpARGHRA = -
pA wenenus £, = Yp -V, , BpR KOTOPOM OGeoHeqnasTes

pasensteo I, =1, , Fro
, =1, . RBXOAAT ¥3 coorsomeHmi £ = #.In(L,, /T,
3navenne K, DA MAAAGDHHX TDAA3SROTODOD ooamcﬁgr I}:..2 :Bof M)

B JI

= 5L r
f : I = L
Tremal (s 0] * 2 Toomplloe 2] * O

rme U5 = B{'ﬂ - Lg;, - naddepennnansuce EXOmHOe AsnpAxedne LY.

Upa ¥ =£,, , cxewa cOanancmposasa, T.e. I, = L =1 /2. Cun-

23;83 COCTARAAMGAA BXOZHOTO RARpAXEHRA, OOpefefdesas B Bame 7 =
,f+p‘&)/2 , OTOYTOTEYeT AL B CAydYae, KOTHa Z/;- = Ipn
3TOM EXOIlHOe HanpAXeHRe OY¥AST GAOTO nnct@epeunnanm?m %

JIB‘I.I!

g dde _ Lol
A P S Vs B
Ona mamcemensss npn I =L, =1 /2:

,S'am= L/%¢ =401, (6.3)

C yveToM BHODGHHHX B exeMe A paa. 5.] panpammenuft oToYera RAmpa-

xeaaft KOMILIEKORHEe Koam onne
eHTH
yonneHma IAA M‘ﬁ’epenma.nbnoro

g"wx f

= = - ! . _}:M
LT GR 5 K= ;58 = 5%, 5.0
K- =.£€£x_=- .
WF] 7 2,%2

HemneansHoCTH I
SHEepaTOpa TORA Io ~ KOHe%YRAd BHXOHHAA OpPOBO—

00 -
IANOOTE (f, — TDABOXMT K POSHAKHOEOHAD TepeNaTOSHON MpOBONAMOGTH
Eaf cuadasnol momexm, KOTOpAA B GOSARHGADOBAHHOM YoRIRTese:
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S =al /sl =sL /0y =¢g,/2. (5.5)

Mo ssatemmp 5, Measme Sp g8 4...5 mopimeon. Takopa xe e~
uppa rosdinnaenTa MOLABAe AR oandasnofl moMexn

Kﬂ=ﬂl5/*;‘='s’d/ﬂc‘ (5.6)

IudbepeAURaNsAOe BXONHOE CONPOTHBACANE KACKALA oupenenieTon
BHpaxeaneM
o = p/55 =20/ s » (5.7)

Ime NpeMIOABIASTCA, YTO BXONAOR TOEK OMENEHNA 1;5 = Idi =Ir.
Crrdasgoe BXQNHOE COODOTABAGHAME KaoKals BEJIUKC A OGHIHO 00—
OTEBAAET 109.. SO Ome

Toee= 2P/ o - (5.8)

Ina YOT, moarposnsoro mo pudfepentmansyofl cXeme, BAKHYR POLB
BPpaeT Tesmeparypaull npelid AampMiweHRd cMemeARs, oncHmBaesili 3HA-
qeHReM 4

E oMo
s il Epo /T B/o¢ (5.9)
& B OTHOOETEZEHOM BHNE COGTAEAANUAI mpaMepro I0% aa 30°C.

B omepanioAHoM YORIETERe muddepesiuanbaHi KAORAN DONXER oGeo~
Ie9HTH yo4NEeHHe N0 HAnpAreHHD
P THGHYY pas n Oonee, 9TO BOIMOE-
HO AdWL HpE O9eHEL GOABNOM COINpO—
TABJGHARR HArpysra, TpymAooTA TeX-
HONOTMYECKOTO XADAKTEpS NP4 BA3r0-
TORNEHKA EHOOKOOMHHX [esmngTOpOB
B ofneNe MOMOKDROTALES A JpYTHE
HeFAOOCTES, CBASAHHHE O BHOORO—
oMEON HarpysRof, DA3IPEEANTOA
¢ GOMGHEY RCIMONL30BAHAA AKTHBHON
garpyakd. B vacTHOOTR, HA
pac. 5.2 fMoKA3AHa cXeMa, HONOIB—
aymat B KadeoTRe Harpyska I'T
Ha {7 -#1- A-TPaH3RCTODAX yri, vry

Pro, 5.2 {Toxomoe zepKaic). B 2TOM caydae
(eM. pasm. 2) I3=IJ’ A, €0/ FOR—
mmrens céananonposas (r.e. J, =1, }, 10 I;,=Io§ +Ig -

Tkﬁfmr-
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[lpp nomave Ha PXom ARdPepeANAANBHOTO OATRAAS INA MeDpAMENHENX
TONOR OIDABSRAHMEH COOTHOMEHAA

L=L=1,~5%;, L=-%57;,
Iy=—f2-g¥=_2so"y3 »
T.e, OpR YROTO SKTHRHCH ASTpYdKe
Kot =25 /G =200 /Gs 5 Ga=foa* fon * 8w > (5.10)
rme §,, B g’M ~ BHXOGAHE IPOBOUAMCOTH TpapgsmeTopes VI2 a VT4
g&z'[a/yde =1, /2Y,; g-aq"z;/y:!# -=_Q/g‘p;4 . (5.ID)

3peos Uy = (100...300) B - panpaeense Span. CooTBeToTEYRMIGe
PTAM 3HAYEHRAN CONDOTARNERME HATDYaKH /¢, NOCTEraeT NMAMI Mera-
oM R dofige. Ilpn 5ToM mANgH#e RANDANEHRA BCTOUYHARA maTasasd na I'T
AePe/IERO — BOETO OKOJAO BONLTA.

IIpumep 5.1, PACOUATATE BISMEHTH A IADAMETIH QXeMH, TOKASAH-
Hofl #a pme. 5.3 DO CNEEYOWRM JRHHEM:

Uyn= 15 B, I,= 70 mxh, p= 70, Yy = +Vun
=V, = +9 By Y= 200 B, moncmETH BAavanse
Em,a“-‘ 0, ;=1m, Y5 = 0,65 B.
OupemeAnTs, Kak msMenAran I, [, 5 1 K,
npz omemenny pe dasax Uy, = +I0 MB; ¥ =
= +30 mB, OnenaTs R3MeHenfe HanpAxeHAfl Ha
KOANEKTopax, ecian Emf 2 MB, a Takse zHa-
qeHne T?(HEM. Kag asmennrea Apy mph ac-
NONB30BAANE P RAadecTRPe SKTHEHOK AArDYSKE
T'T {(cM. puc. 5.2), eonn puewnefi Harpysxod
KacKals AEBJAZETOA COCTEBHOY sMarTTephHft mo-
ETOPATEAb ¢ BXONHOR MpOBOMUMOCTER {, =
= 0,5 meCM?

Pacountaen saementd I'T (V/3,V74) -
€M, pash, 2, BHpazeamms (2.I4), (2,13):

Pus, 5.3

I .07 .3
in + = 2540 gy L7 _ g5 om
]

R2 = =
5,07 403 007407

ke

a7 -(- “465+ 15
R = [0~ ()] /1= 2 e 55 wom



Buxonsas nporosamoots I'T (2.I7)
-3 -3 - fa .
q:qr/j;nz,f'/ﬁ //0 25 Om ;

Z,-" - R = 25 0m

- 0,074;‘3 1+(0,07 025 5)950+25)/ 70 _ 40 g
% 200 1 +(807-187/25 10°)[ 950+ ( I50+25)/70]

ConpoTHBASHAA B Lelld KOMNARTODOB:
R=(Y -U)/(L/2 =(15-9)/(07-15/2) = 174 «Om.

Napanerms I¥ aas napdepesnmransuoro carsana (5.3), (5.4),
(5.7}

Gy = 10-0,07-107 = 87 mlm ;
= 0,7-007-174-40% =~ 120 ; K, =180 ; Ky =240 5

K
17 5
= 70/97 10 = 100 x0r.

*
b d
Oapemerplt ¥ ana cHadassoro oarsana (5.5), (5.6), (5.8):

5 = 983107 /2 = 4945 wlm
= 4915 1071 47 0% = 84: 107 5

A’
x: = 0710°Y49,15 107 = £,42-10°
g = 270/(% 07 = 1,42 rom

+10 MB; Y= +30 MB mmdie-

flpn nomate cuemennd pa Casu Iy _
o no 7 I0 - 30 = 20 MB. Cormao-

peRnEanshoe manpasenme U7 = ¥z, - Up
#o (5.1}, (56.2), (5.4):
' Arexp(2016°/%5-197)
807 - {9:3 . 483 madl
2 A+ exp (-20-10°/25107)
aawa"/zg» 102 L 06 mew
2[4+ ch(-20107/25 107%)

= 06407474 10° = - 193 .

o

by
1}

i

&=

-3 -
Eomn £ypyp= 2 MB, 10 4Up,, = Kj £y = 240-2.10 ;530 ug.
Cremoperenso, ¥y, = U, + 4 Up, /8= 9 + 0,48/2 = 9 W24 B, Yyp=9 -
- 0,48/2 = 8, 7 B. Cornacko (5. 9) TXH, = 2-10" /300 = 6,7 MxB/°C,
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Buxonpas nposomamoars I'T V74 B oxeue Ha pAg, 5.2 A TpARaACTO-
pa ¥72 (5.11) .= g, = 0,07-1073/(2-200) = 0,I75 mxCm. Orcuna
coraacuo (5.I0)

g =2017510%+ 05 10€ 0,85 mxlm |
K= 20-0,07107/( 0,85 10°°) = 1647 .

[+

AHRA caMogToATeARHOR padomd

TpoEecT™® pacueT BNEMEATOR A MADAMETPOR cXesd LY &AanOravHo
npaMepy mo crexyuues naamsm: I. % = IS0 B, £,,, = 0; 2. U, =
= +20 mBy Up= +50 uB, 3. £ _ISMB.4.g,,=0,7uncu.

.m’
Tadnzna 5.1

apmaxma| I 2 3 4 5 6 ? 8 9 VIOl ITI}12

V4 40 60 |80 | IOC |I20 |I40 [160 {180 [40 | 60| 80 {0
ty B I0| II [I2 IS 4| I5 | I0} II |12 |13| 14|15

*hys8) 5] 617 | 8lssles| 5! 6|7 | 8i85p,5
Ty, m4| 40| 60 |80 {100 40 | 60| 80 |100 |40 | 60} 80 [ro0
L, »4 10,80, (1,2|0,8)0,9 |1,2|0,8(0,9 [1,2]0,8]0.9 ,2
Yss,8 10,6 | 0,63{0,7) 0,6 | 0,63]0,7 | 0,6 | 0,63l0,7[0,6 10,69 0,7

apraita I3 {14 | I8 | 16 | I7 | I8 | 19| 20 | 21|22 |23 | 24

J: 120|140 (Is0 (180 | 40 | 60 | 80 | 100 |120 {140/ Te0|I80

t0,,8 10|10 12| 13| 14 | 15| 10| x| 12| 13} 14| 15
*U,8) 5| 6| 7| alsses| 5| sf 7| 8]asles
I,mA | 40/ 60 | 801100 | 40 | 60 80 |z00 | 40| 60| s0lz00

I;,#4 10,81 0,9/1,2 10,8 10,9 {1,2]0,8{0,9 |1,2{0,8] 0,9]1,2

Vs £.]0,6[0,68(0,7 1 0,6 | 0,63[0,7 | 0,6 | 0,63|0,7 [ 0,6 [0,63|0,7

JameRua LAA caMocToHTeNBHON padoTd OpREeResH B Tadn, 5.1
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6. PACUET MHOTOKACKANHED YCWINTEIER

Hag Opammao, yeRAATe:ARHHe YoTpoffieTBA ARAAWTCA MHOTOKasKAN-
HHME, TaX Kak O MOMOLER ONHOTC KAaoKals OCWYHO Ae yraeTcAa oleode-
QATE HEOOXORAMO® YomjiedRe, (CHOBHOE YCUACHRE U0 ASHpIXSAAD 00&C-~
HUABACTOA B KAORAHAX NPeNRGPATEABLHOTO YCHMACEAA. HE HOX OCHIHO
BHIGAADT BXOXHON KacRay, cXeMa KOTODOTO 3aBROAT o7 Tpedomasmft no
COUDAREHAD 0 AQTOYARKOM OHTHANA, JNOUYCTHMOMY Ipehkdy Hy/AZ R T.I.
Cnenpdanolt BHXONMACTO KAORANA ABIAETCH OCRQNSUYSHHe BATAAHOH MOul-
HOOTH WIA SMOAATYZH BHXOHHOIO QRTHANA, OUpaHRYeHHA 0[O JNONYCTUMO—
MY YDOEHR MOKaXeHRi, padsora Ha HUBKQOMHAYE HATPYSKY B T.H. [lpem-~
ORONEUHHT KAOKAT TamEe MOXET UMETEH OMeliude@dueckde oCoOEAHOCTA,
OBASBHHHE O YONOERAMH [2COTH BHXOFAOIO HAORAIA, AAllpAMep, O Tpedo-
BaRdeM OCEONEYMTE Ha eT0 BXoNme 3HAYATEeNLHYD MOWHOGTE CHIHANA.

{lpn MoaTpoeHAR WEPOROZONCOHHX YoHAATe el AR OROOMADHHY TpAK-
ANCTOPEX OCHORHOE BHUMAHHE YReAIHT HX 4acToThuM cBOfCTPAM, DOSEO-
AAMIAM TpA saraHHoM RoafimnpenTe yOMIEHRA OXHOPO KaGKAZa B odnagc-
TR CpeNHRX 4acToT RBQ o0eoRedATE TpedyeMyl BepXHm I'paAHuHYD H&C-
TOTY };i . 4 CReTORATEALHO, M ILIONANL VCHNeHHA ONHOIO KAORATA

H,- = Ka‘, fai ) (6.1}

Eonn mpororackafgpuit yoRINTENb ¢ Bepxneft rpanggnoff vacTo—
To& fm conmepERT N ONMHAKOBHXY KAOKANOB, & MORAXGHNA HA BepXABY
9a0ToTaX paclpelefedd MeXLy KACKATAMA DABHOMEPHO, TO OBASL MER-
Iy )Cgi ;| me yoTaHapIABAeTCA COOTHOMEHAEM

b= fm/;p(,\r) , (6.2}

W
rae ?(R’)=V1/§' -{ - fynkunA, ySHTHRAKUAA yMEHBUSAHE fm. G DOGTOM
an0aa Kackanoe (racn, 6.I),
Tadnzana 6.1

N I 2 3 4 5 6 7
weN)j I 0,640,561 | 0,44 | 0,39 0,35 0,32

Eong oTmeneiNe OFROTUOHHE KACKANH DasBA3aHR wmexny cobolt do
NOCTOAHAOMY TOKY, YTO NMUAPONHT K NOKAKEHHWAM T O0NACTH HAMAWE 4ac-
TOT, TO HHEHAA PpAHRYHAA dJACTOTA OIHOTO KACKALA J[m‘ CBAZAHA
0 quu EGETO YCAMMTEAS COOTHOUGHHEM

18 Jfﬁi = f”” (,D(N) . (6.3)

Ocmut#t koo@ipunAeAT yonfieHnA AN —KaoRaHOrO JORIMTEAT ¢ yde—

ok (6.1), (6,2)
N
N fl; (N}
Ky= (K;) = —-—fT—-— : (6.4)
BN

MakcEMansiad MACHANE YoRJeHRA npifidepesuaNbAOTO KAcKara wia
Kaoxana ¢ OOWAM BMATTEDOM Ha OENOAADHOM TPRHSHOTODE MOXET GHTH
olietena no gopMynie

nim = f;- /("‘*f“)a » {(6,5)

IRe BHCOKOWAQTOTHHI napamerp ﬂ;vzzf,f;,é; OnpexenteTod NaclopT~
HNMR IapaMeTpaMn TDEHBACTOpA. lA Kaokama Ha TOAEROM TPAHZHATODE
naoneand FORNSART MoxeT Guth Rafimena mo gopuyne

- 3
e 26y, + Ley) ’

rme 5§ - KpyTHBEA Tpa#sROTOpA: 6,8 £, - enxoor 3aTBOPR B OTOKE
OTHOCHTE/BHO AQTOKE. .

Eonn sazams X, n me, TO, HOROAL3YA BupaweHds (6.4) @ ophres—
TAPYACH HA MAKCAMAILHYR IIOMANL YORAGHAT /], ., MOESO OLOHRTE HeoC-
XOMAMOE KONAUECTBO KROKANOR YORAATOAT, NONOGpAB N , YHOBASTBODHD-

liee YenoRAN: {g
£,5K
Nz 2 . (6.6)
fg [k ﬂz’m ‘P(N)/IBM]

llonyToparpaTaut sanag no yomiesun YIATHBSET, B 9a0THOOTH,
noTepa GRTHANA PO BXONAOA mems yommrrend. Koodimmmesr £ clegyer
oparh £ = 1 ~ 1128 TpoCTeHNAX pA3ROTODAHX KacKalos; % = I5 -
2R ClyHans [PAMEEGHAT BO ECeX KAUKAZAX BHGOKOYAJTOTHOR KODDERLMM.,
llocnennan [O3PONACT OGNAGMTH TPEGOBAHAR K TAGTOTHNM CROfieTBAM
TPAHAACTOPA B odecneusTs KeolXoNaMuY kosdfMnREeHT yomnemns m sa~-
ZasAyl NOAOCY IPONYOKAHAA MEHBUAM 9ROAOM KSOREROR.

Buearo anammrtadeckoro pacwera N ynoduo OCHpeneidATh YA0A0 Kao—
HANOB A3 HOMOTDAMM, NpHBeZSHHHX AA puo. 6.1, re B cooTBeTeTBAN
¢ (6.6) mOOTpoEHH 3RBRCAMOGTR ﬁ;m/fm -J{(A;N),Hx napaMeTpoM ABAA-
€T0A YACNC KAOKANCR N . CniomAHe MMHMA pACOuUATaHH I & = I,
TTLAXORHE - MR R = 1,5, Horpednoe gpano KAoXaNoB OmpelendeTes
rapanerpom N inpzn, lememelt Amwe TOIKNA, COOTBETCTBYENEH HeodXoxn-
MEM Q‘.m,](”n }(M(ecm TOMKA He TONAJA TOYHO HA AMHRY) .
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Pag, 6.1

B AMOYARORHX YORNATENAX OCHORHO® BHHME YXeIdUT Ne PexomHuM
ROROXCHRAM, B WAOTHOOTA, BDEMOHW YCTAHOBAA yomaarent f v o A
YounaTers n3 N ONHOTURHHX RACKATOD Lyw oPHo o Tpecyemfu BpeMe—
HeN YOTaHOBIEHUST i‘w Kaxgoro @3 KASKANOB CROLEHAEM

tyx: tyi'VF— (6,7)

Topuyna (6.7) otipapenmmpa, ecaz mennw OTHOCHTENEHOPO EH-
62008 H2 ONAH RAAKAN He NMpeRHUAST Kpareveco 4 = I%,

Hookonsky yemmarens oduquo collepmar q nnﬁp HEOKC/ALKO OTHO-
TERAHX TDEABAPATENLHHX KACKANOR, A TAKXE BIHOH Hacka] & BXON-
HYD HOLb C BDeMEHEM YGTAHOBJEHMA 0OOTRETOTao I P | L‘y&

= [] 222
TO OCmee BpeMA yoraHORAEHAR b=tk + bbb -

Orpasnvenns B Budope aheMeHTHOR Casy EBHXOKHOI'O KSOKAana
NOBMIIEHAOK MOMHOCTA, GCOCEHHO ¢ TOIKH SPRAYa0TOTHNX oRoffoTh
TPAASAQTOPOR, BHHYRIANT HNOTUYOTHTEL IAA HETOUeCTREHHYD HOAKX 4ad-
TOTHHY HAR NepPeXONHHX ROKARE AR, KOTepad Ere ¢ TeM He ROMKHA
nperumars 50...60% rak oT momyoTuMoro cOandy yomnaTeAR B OG-
AB0TE BepXHAX HaQTOT, TAK R OT odliero EDPEeMt YOTRHOBAGHNRA,

Bexrunna oGWero 0THOGRTENLAODO CKAMHEH N EpeMEHH Banasiy-
Bauua N ~KaOKaNHOrO yorMATe N OnpeAeIASTAA YYBETCTEYIUAMA T2 pa-
METDANA RARIOrO KACKANE R OLGHAPSETOH 1O Gynan

L N
o~ . 1‘
A ‘é 4 L ,%f :

Hpamev 6.1, Budpars tan GeCHOPIYOROTO WanGTOpA, PacCYnTATE
4
seoodxonmoe MAGA0 HACKANoR, A Taxme ’Q,‘ . f ‘,:.me, Kaxnore A2 4ux

(6.8)

ILMA UpeXyCHARTesA cHenMATHNTOROHA €O C/ASAYRMEME IIADAMETDAMA:
K= 26 ,nB;ng = 10 uI'y; f,y = I %Tu. HommaanbHoe sHavenze DJC mc-
Todhnra crraana £, = 10 MB, EXON B ENXON YOMAATENA GHMMETDRTAH.
{UnenaTs mepeXORHHE NGHAMEHNWA B NpelyCHAATeAe TDH LANTeABHOOTH N
nyxsca npamoyronsholt fopud £, = I0 mre.

Hoummnansnoe suavese BHXORHOTO HANpAXEHRA yonnuaTeds (K. =
= 26 1B = 200: U, , = K, £,= 20-10.107° = 0,2 B, 7.e. nuxomao
Kaggan padoTaeT B MANOCATHANLHOM pexupe. ONEHMM MEXOMMAVILEYD RO
WAND YORASHHS ONHOrO kackama (6.5), BuOepeM B KageoTBe SKTARANX
9NAEMEHTOR CEeQROPOYCHHe MAAHApHHe TpansmoTopd Tama KT307 ¢ mapa-
Me TpaMn fr= 250 slu, £ = I65 Om, £, = 3,7 n®:

n, = 250 40° _ R
(1+Y 6,28.250-10% 765 37 107 7%) %"

Onpemennm OpAeHTHPOEOYHC URCAO KAOKATOR YCRANTEAA O HOMO-
rpaMan pac. 6.1, yustusas, yro H,m/};ﬁz 63,5-100/10.10° = 6,35.
Kak mamao, ycanuTenb MOXHO DOCTDOMT: HA TPEX HEKODPERTH[OBAHMEX
¥acKajax. OnHaro, ecin HCIORBIOEATH BHCOKOYACTOTHYD KODDEXLID,
YHGNC KAGHAZOD MOR0 COKDATATH KO NBYX. :

Cornacho mhpaxeAmw (6.2) n radn. 6.1 Tpedyemas eepxHaAa rpa-
AHYAAT YRCTOTA KAWNOrO Kaskama mad cayyaa N = 3; fp; = I0-IC°/0,51=
= 19,6 .Tn. [{codfNlMesT FCANeHNA RORNOTO xackaxa (6.4) u Tpedyemas
nnowant yepnenan (6.1}:

LY ' a .
Ky =Visw =452 <34
= 31196 10°= 61 wry .
ilporend aHANOrAYHEE [ACYETH AAA AEYXKAOKALHOTQ YCUANTeAs
¢ Hoprernuei, oxyyaM:

fy, = 10-105/ 0,64 = 15,8 Mry
K, =V15.20" <85 ; [ =55 15640°= 96 My .

Rax BamHO, TpedyeMas NIOHANS YCUAGHAS TOAYUAARCE GONBHE MAK—
CAMANIBHOIH. JTO He ABARETCA NMPOTHBODEUMEM, NCGKONbKY EHpAXGHHE
an 7, (6.5) He YUATHDAEET PBENEHAA EHCOKOUAQTOTHOR KOppeRian,
HEROTODHE PATH KOTOPOi NOSBOAADT YEEIAWATH [ACUALL YOMJEHWA.
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YoRauTens panmoHANBAO OTROHETH A& dase ARfpepeHURANBROIC Had-
Kans, NCOKOABKY MO 3aHAHRD OH ROMEeH AMETH OBMMETDHYHHE BXON
A BHXON.

Eoan mas paseA3KE MeXLy HacKOFAME RCONOARBOBATE DAdXeJHTONE—
BHe KOHEGHOATODH, TO gorlachHo (6,3) B Kaxmom Kackale ReOCXOLHMO
odecgeunts npa N = 3, f,, = 10%.0,51 = 5I0 Tu, opn #'= 2 Fus=
= 103-0,64 = 640 Tn. Onaako B OpRANANE TRYXKAOKANHHE YCAIATE/]E
ge dazse AaddepesHURANLHONO KAOKANS HeTPYHNHO BHOONANTE ¢ HeDOCDENOT-
BOHHEM OBA3AMA, T.e. B Bume JIT.

QueHEM MepaXONAHE ROKAXGAHS B YOUNRTENe, BpemA YOTAHOBAGHAS
RAXNOTO Kaorama npa N = 3;

L = 035/ fy = 0,35/(49,6-0%) = 18 ne .

Bpa N =2 (6<I%) ty = 0,35/(15,6-10%) = 22 o,
Jna yornmtens & nenowm (6.7) mpa N= 3
ty_p( = 18-10°2Y3 = 3I no: tow = 22-10°%)2 = 3T 4o mpu N= 2,
TMocnemnee 3HAUeHRS tgx MOXET NOTpPeCUPATH YTOYROHEH, TAK KAK
OTHOCATOS E CJyYaDy BONOALSOBAANA EHOOKROYAOTOTHON KOppeRIum, i
Koropolt Bosmomed BHOpOO Ha mepefHeMm fpoHTe. D 38PACAMOOTH OT Beé=-
ARYRAH BHGpPOCA ty,; KaxnoTe KAOKaJs MOXeT H3MeHATBCA.
Tipe RCTIOAB3OBAHGA PEIBAIKA MeXIY KACKATAME OTHOCATEABHOS CKa-
AHBAHEE B KOXION H3 HAX 4, = IDU_ﬁé. 2Ty %o .
HAns omyuam M= 3t 4;= I00+10-107°-6,28-510 = 3,2%; zat V= 2:
Al = 100'10010'5-6,28-640 = 4%, OTcnma coraacHo {6.8) 4.5
& 3+3,2 = 9,6%, A% 24 = 8%.
BapranTu 38mesanfi KAA CAMOCTORTENBHOrO DACYETA MHOTOKACKANHHX

youauTeneft mpRBelesd B TAGA. 6.2,
Tadnrnua 6.2

X, |15 | 3 |50 |80 |I00] 120 |140 |I60 |160 | 200|220 240}
folledy {12 | 7 | o | slesfe2]| 2| 2 |is|1.5i0,3] 1
M) |25 |0 [ 8 | 615 [4.5] 2] 4[3.5]3 [2,5] 2
3> K0T 10 5 0,5

3, , Mko ;5 3 15 N
EB [0 [0 [6 615 [5 | 21 4[5 (3 ]2 [ 2

7. PACYET YCWITEIE! HA EASE YTT

B coppemennofl ¢xenvorexsuxe YOT wapoko HONORBIYDT OIA DO~
CTPOGHEA YOUNATeReR DasANUAOTO HASAAMGHAA, HATIDAMED, AKTHBAHX
RC-gansTpon, mApOKOROAOOHEX ¥ DE3ORAHGHHX yoaaurenel, PemaE X
PAEMEHTOB ARANOTOEHX ycTpofieTe a mp.

Macmradaie youimTean OTDOAT HA dase ONEDAUACHHHY YORAWTenel
M ODUMEHANT B SHANOrOBHX OXeMaX LAA odeQHedYenms 3ATAHHOTOC YDOBAT
YOoRAeHAA B NAANA30HE JAGTOT, & TAaKke 1A DASBASKA 2L -3BeHdLeE,
Pazangapr mpa BapuantTa TaRMX yomnaTedeft: mapeprApymamd (puc.7.X)
a aenppeprapyrunt (pro, 7.2). Oepenarounas $yHKIMA OdedX cXex
B [PEmIOAOMEeAUNM MENOCTA CONPOTABJEHAR EHEMHEX DeSACTOPOB IO OpAB-
HeHRE ¢ nuddepesunalbANM BXONHHM QOTpOTHBASHREM OF e ¢

y;b}l ~ -4 ( 4—50)

£, 1+0/28 {0
rae E,, B; - DEC n BHyTpeagee CONDOTHEICARS ROTOTHAKA QAT HAAA;

A - KOMNieKOHNHA KOPPIMUMERT YORNEHUA He HyXewoff YAOTOTe NS HA-
EepTHpymerc yoranrens f == f, . dpaueM

Kip) = ) (7.I)

K,=R/(RI+E) , (7.2)
IAA HeARPEDPTULYILere yozanTens
A=k =1+R2/R1. {(7.3)
Racy MR
i k2 = _
2 Rawn Kasix
‘ i by R - D =
2 oo - te iUBMX
- R gy u
Puc. 7.1 Pag, 7.2

B mupemenan (7.1) 6, - norpeiocTs koadfunnenta yenneans

& =Kk/m,,

Me)ﬂ,- RO3(JAIMGAT yonnenud Mo Haupaxenmn 0F (Taomoprhce 3page—
une).
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JaoToTa NOMAHEDYINETO MOAKGCE fxo 0¥, oxmavedHporo odpaTHoR

OBASED, CEAsada ¢ Bepxaefl yasToroff yonauTed fg COOTHOME HASM

fxa =Jt3/ G (7.4)

npaveM fg onpefiefAeTod KAk 4acToTA, HE KOTODOH NMOTpemAOeTE yomAe-—
ABA Ae OPOBHWAET SHATGHHA é} .
Bxommgie oolpoTHERAeH#R Mepeofi m Bropol CXeM COOTBETOTBEHHO:

R =Rl R /4. (7.5)

9107 mapaMeTp OYWeCTPERHC BAMAST He BHOOD ocepan [IC O¥. Bu-
XOZHHe OONDCTHBASAAS OCeRAX CXeM IpAMEPHO ONMHAKORH:

Efwxﬁ ’;’Hté; ?

‘rae fy,, - BHXONHOE CONpOTABReHRe OY.

Iipn eudope Tama OY, RpoMe 7, , AeOCXONAMO TAKEe YYATHBATH
ero yOnnARTeAbHHe B uaoTOTHHEe cBolicTRAa, KOTODHE MORHO OBedT™ K Tpe-
dopapRaM

P> Kll i b b e (7.6)

rae ;ﬂ, -~ MAacHopTHOR BHAUEHANE IPAHAYHON 4aQTOTH npomycKaana OY
(o yporaw - 3 2B), He oxpagenxoro odpaTHol GRAZBL.

Npemensaoe EEXONHOe sanpagense OF 1, np TOTEHO NpEBHINATS
Tpedyemoe sHavense U ¢ » J8KabBacMoe Ha UA0TOTe f¢ - Kpowe Toro,
HeOOXOZAMO BHIOONHOHHE HEPARSHCTEA

.'Lm > fs Li’wx.s / D;m.m s (7.7)

TIe f,m = NAODOPTHOE 3HAYEHHE IPARRYHOR YACTOTH MOMROCH IDONYCRA-
Hus monAoft MomROGTR.

HepecHHe 3MeMeHTH B RAHBEDTHDYIUIEM YCRAATeJNe BHORDANT HB ONe-
IDyxonx yoaoemf:

RI3R, ; R2=K (RI+R) 5 R3=(RI+RIRE/(RI+R24R;) . (7.8)

B HeRHDEPTHDYNUEM YOHAATENS EEJATGNHHO OGEONETATSH
R2=#R; ; R=R2/(K,~1) . (7.9

Onaaxo 3raveume K2 mas odenx cxeM He AOMKHO UDERHUATE 3...5 MOM,
TaK Kak P IDOTEEHOM Glydae GyNeT 3aMEeTHO CKASHBATHCA HSMEREHRe
BASXHOGTH .

Ha exoxe OY cymecrpyer madbepeHUMaNBAOe HANDAXEHRE, 3ABACA-
mee OT NPABOIAMHX B ClIDABOYHAKEe 3Ha4YeHAR Hagansaoll SJIC oMeme-
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ama E, . cpemsero mxommoro Toxa g , # DASHOOTH BXONAMX TO-
k0B Jp, ,

Gl =1E, A+, JR-RI+85T, (R +R), (7.10)

roe B, # R - QONpOTEENEHAX BO BXONHHX Henax OY.

Ina mueeprapywilero yomnatena: B, =R3, R =(R{1+R)R2/(Ri+
+R2+R;), 104 memnpeprapynmero: R =R, | R_=RIR2/(Ri+R2).

[Ipa nsMenennn TemGepaTypH Aa AT BO3HAKAET A3MEACARE HEYEAIR-
HOTO YDOBRA EXONAOre nagdepesnnanbaHoro Hempamensa (mpefd Aynd):

|27, =In£ms|+|arh'om+—& I+Q547;x_,(3++1{)], (7.10)

OpR9en E
4E, =2, 4T ; .12
I‘ IP -
AL, =&, 4T, AI&-P =& AT,

e 2,.,- TeMOepaTypHaie xos>ffALNREATH cooTReTaTEyRuMX 3LC A TomoB,
HDHPONEMHE B ONpPABOMHAKAX.

Hsmenenne pxomporo Toxa B 0¥ ¢ DOASBHME TpPaHSACTOpAMA, HE-
npaMep, TAma 544YYZ2A, P 002a0THd OTDALATENLHHX TeMRepaTyp IpeAedpe-
RAMO MO R MOXHO IDRHATH

“Ifx.o( 7 =ffx.£f (r); AISx.}p (1) = [fx.p (7).
Coornercreynuait nansomy 4 Up,  npeiid BHXORHOTOG Aalipmre-

Hea 4 U’TNX 0 He noaxeHd NPeRHMATE MONYITHMOIO
R/ RN AL RN R P (7.13)
HaganpHoe nonysrTaMoe cMeleHne Aynd PHXONHOMN HalaxeHRA
1%, = %1 Yo | (7.14)

Takre H4e EHONSRO MPEBHEATH IOIYATHMOTO IHAYEHAS Efgm,_ T

B npoTRERHOM ciayuae TpedyeTCA NMpHMeHHTE CGanascapoery OF,

Ha pac, 7.3,8,0,p npureyeny NpaMepH oXem EXAbMermd OF ¢ uenaMa
ROppeRuna B danasonpobkn. Hapemerpd orex OY mpamomaTea B racda,?.I.
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+158
[ 4
7
§
4|8
-8 ¢
4)
Puc. 7.3
Tadaaua 7.1
llapameTp
me [T T R | & [ ] %
I53VII 8-104 300 150 | . 10-20 |25 | kI3 4 300

T40v7i6A 8-10%| sco0 | 60| 50-100| 60 | t12,5( %o 25

5 4477128 4.10%] 10° | 200 [2s0-300[s0 | t10 | f30]o0,I
T=70%%

ONeMeTH KODpeKuAR

I‘xv’) ., %, T 3
Tan WC) A lwxB/°G aa/oCla/%c | Ko i},nﬁi R, wbm| €, nP

1savml | 100 { 20 | -1,5%%0 ?51) 10 | 510 20
s I 00 | 116 LB 3
el ] )

T40¥I6A 6 | 20 ~0,1511-0 oxsf( .

’ ! BYTDeRHAT Ko HIRA
-0,35%)-0,05°) pRRHAT Hoppe
s4ayiiza | 0,1 |to-20| _ _ 0] _ _ | s-50
=70 160 g
t

-y

NMpamesaans: I) Mpr T2 20°C; 2) npz T< 20°C, Jnanason padounx
rennepatyp U7 (=60.. .%25)00. - P

B WADORONGCAQOCHHX YCRARTEAAX JUL1 NPEHBARETENBHOTO YCHAEHHS
Q8CTO HOMOABBYNT NAGHEeDeHUMANbANE HACKATH, SEITOUAEOR ANASHHEMA
YORNUTENRMA TIPA MEJHX CArAaiax. IpH YCAJEHRH HeCHMMETPHYHOTO CHI-
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Hana (pno. 7.4) Docnenamit momsercA Ha
OFAH K3 EXOZOE OTHOANTEABHC OOHEI0 Mpo-
BONA. 3Topofl Bxon sazemAdercd yepes pe-
3R0TOD K., PaBHHY BHYTDEHHOMY CONDOTEB-
JeHAD BOTOYHARA CHPHANA B, « EN8 yAydme-
ARs CAMMETpRpORAAREA oXesi. PaodeTHHe
COOTHCRIEHNR , IpABEIGANHE ARXe, OnpaBeN-
JIMEH KX [PA RONOABIODARHN CAMMETPAIHO—
ro, TAk R HeOMMMETDHYHOTO EXOROB. Hop-
MApOEAHHAA HepelaTodsad JYEKOAA KACKATa
Kigz) _ 1

A = +jxd » (7,15)
rie X - HOPMUDOREAHAR [AQTOTA: ”=“’7=f/fyz; 3 Ky~ rosdduument
younexas B OGNAOTE OpeXHAX 980TOT, KOTOpHHA ¢ ydeToM g;e« ¢, onpe~
neamoer no Hopuyne

. B u
¢ 1/ ¥ Ty
3mecs f
1
YL/ R I (7.17)
Jcr r ﬂ ?

A - HODMEDOBAHAOE OTHOCHTENHO TATOTH f, 3HATeARS TPAHATHOR UaC-
ToTH DO KpyTaske fy, = AN T, ,

Koogfmument o 3 pupaxenms (7.I5) xapakTepmayeT BANAHAE Ha-
TpY3RE Ba YacTOTHHE GEOfATBA Kaokana, A WAGTO AXTEBHOM RATDY3-
reds df. MpRYEN

d={+rs(i+9) . (7.18)

B eupaxenzn (7.I8) ocdcsHavedo

s=ptik,, medl Tl W2gr e . (19

5 &
Iina BC -uarpysky (6:,- HATDYSOUREA eMKOGTH MoTpedhTens) d S a‘z .
d,=d, +39C0, /¢, . (7.20)

IapameTpH d, .| dz PACOTATHEEDT HE OCHORE DAQUOPTHHX TAHKEX
TDAHBACTODS 7 3ATRHHOrO Ko3(gdHIMEHTA YORJIGHAA.
[[romary yOHAEHWS HacKanA ofnpeleNdeTcA BHPEXSHAEM

N=kfy=kV/d. {'?.21)57




Ina axtHprof Harpyska mpa A, = J@Lﬂ;) OHA MARCAMENLAA:

= ﬁi .
ﬂm 7+29, (7.22)
Opa RL-Rarpysxe 00OTBETOTEEHHO
- ud ; ﬂ-—i’-'——' g <p*) K . (7.23)
(4 ﬁ“(‘{"'cﬂ/cx)&. m /’[3(,,*2/3‘) 3 Yo ./u (-]

ONTAMe/BHOS BHAUBHEE NADANETPA 4 COOTBETOTBYET TOKY SMRTTEpa

% i3
F- W —— (7.24)
e (V-1/p)

ia r’
Saganmuil moeddamment yornemme K, (7.I6) ofecnmeumpaeTos mpm

HIDOBOIEMOOTH HATPYSKA
g, = 1/lr 9 K).

COBpOTERAGHNE HArPY30UHOTO Pe3noTOpa K, NpH MSBEATHOM QOEpO-
THBASARA NOTpednTeT R, :

B, = f/(;r” -1/R) .

NpoMexyToqHH] KAORSE, HAUpYReHAHH AA TARRe ¥ KROKSEH, MMeeT
rosffelACRT yoHAeHAA B OORA0TE OPEEHAX 4ACTOT:

K- gk’ E ] { 4

(7.25)

(7.28)

° g ey, e Ag, + ,yﬁ s ‘ {7.27)
d;%-I+s(4'+q})+iaj,[d(4+s)+f/ﬁ] ; (7.28)
Fr /
. = ANm—0 | (7,29)
m ra e (k)RR
OnTaNankHas NPOBOIAMOOTE HAYDY3Ka
@=%(1-£—’-) , (7.30)

CompoTmpnenme HAPPY30YHOrO pesmeTopa OpH A3BeOTHOR NpoBoma-—
MOCTR {r SAEMEHTOB, NOGRMNGGHHHX K 0438 CAGHYMNEIO Kackaza:

R, = f/(_g” -¢r) . (7.31)

Npe sHageRAR TORE SMATTEDA MeHee I MA BEBqRAAETCA DE3ROE YMEAB—
meAde JAGTOTH fr , DODTONY, S8cJAH TIpA pACYUSTe OKARSTOA I’ < I WA, one-
IyeT 3aRATh ero anedenne papaHM I...2 MA, Janee us dopmynu (7,.24)
NORYIRTh COOTBETOTEYNUee 3aiaHHOMY I, 3sadenne mapawmetpa # o pane-
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neimall pacver Beora mo Gopuynam (7.I8), (7.20) wm (7.28) (B 3a-
EAOAMOCTH OT Marpysxn) a (7.21).

Opamep 7.1. PacogaraTh 6XeMy M TNApAMETDH HEUABEPTHDYIMAro
yoramTens {cM, pme. 7.2) mo cnelyommu mamesm: K= 100, 4, < 1%,
6, €5% na fp=2 \Tn, Up,y, =7 B aa wmorore fp, By, » I MON,
%,,_a, don =41@,_9,5M £ I B ® mranasche TemOeparyp (-20...+70)°¢,

= I00 ®rOm.

Budop rana OY Npom3pOAMTCH IO TpeCyeMHM 3AauenndM A, LB Ky, .
Yonorew £, > Kp, , 8 Takwe sananaun £, # f, cornacHo radn, 7.1
YIORAeTEODANT MURpocxemu I40YJI6A m 544¥H2A, Tax Xax B GOOTRETCT~
Fag o (7.4) n (7.6):

P > 100/ 0,01 = 10 L= 210/ V2005 = 63 uly
fﬁ > 0,01 63-10°= 831y,

Badepem Jonee memeByw MAKpocxeMy I4CYTIGA, AMenuy®w BHYTpeH-
ADD ROpperuzD, fiag dee b;”m= 12,5 B, T.e., Kak U TpelyeFos
Vsri.np? Youx.a= 7 B. Kpowe Toro, yonoeme (7.7)fm72'I03'7/12,5 =
= I,I2 ¥T'n Tanwe EHOOAHAGTCA (£m= 60 ¥T'n), T.e, 0¥ EGpap npa-
BANBHO,

ONeMEHTH CXEMH DACCUATHRAPTOA gornacHo (7.9). Ré= 100-10° =
10 WMOm - maanuHe penmko. lpamen B2= 3 MOm. Rf= 3108 /(100-1) =
30,303 xOu, ’

Kar noxasano Emne, R, = B;= 100 xOm, R=R1/R, = 30 x0u.
Onpenennam mpe#i ayna (7.I1), (7.I2) mo massum tadn, 7.I.

Ilpn gameneaun TEMIEDATYDH E GTOpoMy BospaoTannd Ha AT = 70 - 20=
= 50%C;
_’\Em,,_=20' 10°°50=lug . |a Iteo)=}-015-00°° 5D = 75 uk;
|'&l$;p|’l‘D,OfS‘fD'9-501=D’j5HA,
{aUol= 107275 fo'”w,{iéuﬂg)-m‘-» 0.5-0,75-107%0,1+0,08) 0°=
= 4,91m

lipn ZaMeneinl TeMIepATY[H B 0GDATHYN CTOPOHY Ha 47'= 20 -
- (-30) = 50°C mosyumm: 4£,,,= I B, IAI;,,,,Js]-p)gg.jg = I7,5 W,
laIp pl=1-08550| = 2,5 ph, 14,1 = I07° + I,75-107%(0,T -
- 0,03)-1¢° + 0,5-2,5:107%(0,1 + ©,03)-10% = 2,38 uB, T.e. Aau-
sonpuee | aVp, ol = 2,4 MB, veMy cooTEeTOTRyeT cornacho (7,13)
1%, 1= 100-2,4°107° = 240 MB, 970 SHeueH#s MEHBIE TOMYCTAMO-

. L0 A Uppyxoge T Be

Mpozepau AeodxomamootTs GanancupoRrs 0¥, Coraacko (7.10)|% |«
= 10-10-3 + 25-10°%(0,1-003) 10°+ 0,56 L0 X 0,1+ 0,85 ) 10° > 1§ mB .
59



370 OMeflene AYAA NDRBOXAT B GOOTEeToTBAA o (7.I4) k[, ,)= BroMy 4, 00OTBETOTEYeT TOR (7.24):

= IDU-IG'IO'S = I,6 B, uro Sonpue F}m.,‘m= I B, r.e. TpedyeTon 7 25, 103 1452 12 mh
dansgonpopra cxemu (pee. 7.3,0). = = = {0 = s MA,
: 167 (815-1/50)
Hexonue maMpHe BIA CaMOOTCATEABHON DAdOTH IpRABEfeHH
® TadA, 7.2. HemocTammme JauAHe B3ATH A3 OpAMepa, B coorrersrran ¢ (7,23}, {7.2I), (7.25), (7.26) maxomam
Tadamgna 7.2 %-;z.g,;5.5-9,75’.
L ¥ 250- 10°
aprera| I |2 |3 |4 |5 16 [7 [8 |9 |I0 |II§1I2 1. = = §8 My
paas . m TR 1 +2/075) TS
Ko 51I0 |20 10O | 5 {I0 {20 |I0OtS (I0 |20 [IOG =1 /K ~ 6810° .
= = 68-10°/F = 136 mig
fe.®nf05 I 05 I3 [5 |3 ] 5[I0 [0 |10 | 5o = Mon/ %o / ’ ’
{
a)l I |5 [10 5 (10 [1 s5(to |1 ] 51{10 S — - ;
B, R oy w5
kOm{ 6){I0 (I00{L00D) 10 (IGC {3000{X0 | I00|[s5000(ZI0 |50 (5000 3 /
% [ ®)]0.1]0,5/ T [0,1]0,5] T [0,1]0,5]T [0,T1]0.5 1 Ro=A/( 810"~ o) = 160 0n.
)
XOuj 6} 1 | IO)I0O [jojio)1 10j20 | I 5 (20 2} AnA OpoMexyTOUROTO RacKama ooraascHo (7.29), (7.24)

Hpame : PADHAHTH Q) - RAPEDTADYHLA} yemmaTenn; G) - He- ) ,

naneﬁnpymn% yanmggns. PR ¥ A=A1/(135) =02,
25 1072

Ipemep 7,2. &) PROCYATATH XAPAKTEDRAOTARA R DADANETDH DREMeH- I = W = 0,83 mA .
TP MMPOROKCACCHOrO HNE(depeHURAABHOICG KaoRae HA OeCHODIYQHOM ?
rpansnorope KT307, padoTamien B MANOCEIHAABRHOM pexaMe upm ¥, = ﬂockojlmfg < I M, samaman I, =1 MA, rorma us (7,24) naxo-
= 4 B, mo crenymuRM HAHHHM: FDeCyeTod O0eCmeymTh A, = 5 NpH BHem- MK A -
seft parpyske R, = 0,56 xOw, [, = 30 nd. llacwoprane IaBANe TDAHSHO- N 2510 7 PR A8 NERY
Topa (radn. I.I) p=50; |#,(P)= 2,5 opm {= 108 I'n; €, = 6 nd r- I, A 167:4,5.907° S0 ~ %2
upe Yor= 1 B, T,= 100 me; §= 10, :

6) paccuATATE EGpPXMOD TPAHHYHYX GACTOTY A COHNDOTHEAEH#e Ha- S =12.042:5 =06 .
I'DYSKH NPOMEXYTOMAOTC KAOKaIA Ha TOM ¥e Tpassherope npu K= 5
2 §y = I MCM. PacueTd MpOBONATOA B CAEIYNUEH HOGAERORATEN5HOOTA: _ Cornacto (7.28) 2 (7.21)

I) naxomam ReoUXomiMue napauewpuiwpaﬂancropa d) =4+06(1+0142) +5[ 0,42(1+06)-1/50] = 2,53,

!’!‘- ' h?f(f)lf =2,5' 10’ E 25!{‘;)"46: g n = 5'0,,2'25‘0“{0‘/2’53 =59’5 Mrl‘ R
tr= £, = {0-100-107 /8- 10" = (67 Om .

g ;: fx/fx {04 c/(‘) C(V)VVT’ ﬁ;n/g;-ﬂ,ggmi‘_
Opr ¥' = I - =4-0,7=23,38, LV )= v, =

1o *,\ﬁ/—d-’—- ' AR e A W3 puparenni (7,27) nonyuaewm
= 6:10 1/3,3 = 4 1. 1/Kp - 1/ 15 - 4/50
Cornaano (7,I9), (7.23) & = o =g =9 Mn,

L} * g- * . -’l '- ﬁ * " - - ’
o =V 6,28:260-10°-167-4 107 = 402 =4 ; Ro=1/( 9107 ~4.407) = 125 Om = 120 Om .
1
¥, = = 0,15 : YlexonHie NadHke OIA ca
. s = ; (f+3£?/4)5 3 I BJA CANOCTOATENRHOR! padoTH LpHROIATCA
: 61



Tadanmnna 7.3

L Tan KT 307 KT 324 KT 370
passnoTOpa
PADAAATA I 2 3 4 5 o] 7 8
Uees » B 4 5 3 7 4 5 6 F
#, 3 4 5 6 i 3 4 5
R,, om | 240 | 360 470 | 880 | 750 360 | 510 | 620
L ,u0{ 0| 25 20 | Is 15 251 20| a0
Cgpewom| I )0,3 0,2 |0c,15| 0, {o0,5)]|0,3|0,2

8, PACUET U3EMPATEIGHNX YCUITEIE]

Haouparensaue yoramrenn (MY} mupoKo MODOABSYHTICH B COGTABE
PATE03AeKTDOHHO! annaparypH pasiRdforo Hasgayesad, Hanpamep, & pa-
OAOHDAEMHHX YOTDOROTRAX OHR NDUMEAMTCA B KausoTee yenAuTensit pa-
neogacror (YPU) m yommarenel mpoMexyTounok vacrorw (YIIM), odeome-
udpas TpedyeMili YDOReHP CEPHAMA HA BXOEe NEMOLYALITODA M €U0 Vad-
TOTHYD CeJeKIND Ha JoHC MDMAAMAESNHY MOMeX,

B 3asncaNOCTH OT mMpelmiRfdeMHX K KV Tpedopasnit oRR cTpodATes
00 CXeMaM 0 pacuperefeHHOft HAR goepemoTodeHzoff R30ADATOABHOUTER.

B nepeoM c¢ayvae B KavesTEE HATDYSOUAHX Letfiedl OTHeABHHX KACRANOB

2 CHONE3IYDTOS OARHOUHHE WAR obAsanmue AL —KoATY[H, couleAssHHE
00OTBETOTEYIMEM O0pasoM ¢ HomoubDd abBToTpadsbopmarcprofi, Tpadodop-
MaTODHORt RAR eMEOCTHOHf CBASE o CHUNOMADHHME RJI MONEBHMK TPAHSRCTO-
pama. VII¥ uale BHOCAHAWTOA IO ETODOH ¢XeMe, B KOTODOfl GRTHAN O BH-
xona npeodpasoparend yaorTord ([Ipd) cravana nooTynaeT Ha fAARTD goO-
gpenmoTodensoli macuparenshocTn ($CH), a saTem yeunueaeTem O Heol-
XONAMOIO YPORHA ¢ARCON3GHPATEASHHM MHOCOKAOKAZAHM YOMIMTEeM,

B
Pue, 8.1 +Uyn
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OprananrarsHas ¢XeMa De30HAHOHOTG FAMARTEAR HA CRIOAADHOM
TpaAsreTope 0 EBORAOR aBPTOTpanodopMATODHOR ORAILD MOKASARA
Ha pra. 8.I. NOCROABRY BHXORHOS CODPOTHRAGANE CHNOMADHOTO TRAH-
SRCTODA MHOTO (OABNE BXOTHOI'O, TO B mmMpoKomoxcosux WV (/7 ,4ra5%)
roofiaunenT TpanclopMaLRA BHOHDART DABHMM ejHmANe, 7.8, RAOBONBIY-
DT NOAACE BRANYCHAS DEIOHAHOHOTO HOATYDA A Jaxe B HEKOTODHX CAy-
984y aro HyHTADYNT NONOAHATEALHHM DE3ROTODOM. B OUMLOM OXy42e
rosfdanuents Tpasopopyanan 7, R, (opayew #, Boerya Gonsme,
9eR #1,) BHUKOAANT HO 38IAAHOH MOKOOE IPONYORAHEA.

HoxommiMu DREHHMA BAA PAdqeTs DeSOHARQHOTC YORAATENA ABAA-
prof:

OeRTpantaaf (pesopanoHad) 9a0ToTR aaorpoﬂxn};.

MON008 TPONYCKAHRA 1'?4

roadfanreaT ycroﬁqnsocmnﬁg , Nexamaf B mpemenax 0,84...,0,9;

goscTReRHBA (ReRATDyReHHAEA) XOODOTHOOTE ﬂx HAR 3aTYXGHAG J,',
KOoneCaTensHOrO ROATYDA;

BXTHBHAR MPOBOTEMOCTL (. ,  EMKOOTH ng HATpYBEY .

Paovetr yoRNTEAEHOT'O nanxana ofuRO npononﬁw B cAexymneft
ROCAeNOPATENLACCTH,

1. llpn 3a78HHOM THIe TPARBROTODS B €r0 DEXEMe pPAascOTH Ompene-
navroa mapaverms ¢ 0 111, ¢,, 2, . Bona axrupauft mproop
He 3alaf, TO ero FHORDANT ncxonﬂ 3 000THOmEHA R

)(s z JJta.
£ 3 (10 =30)f,

B ASXONAT HeOOXONAMHE JAA DACUeTA HapaneThil TPAH3ROTODA.
<. Ompemenanr yorofiRnedflt KOZHIMURENT YOMTSHRT KACKAES

K =v 2(4-Ky) | Yoy}
Oaan - Dl
3. BudapanT MAAMMANBHOE 3HAYEGANE KOATYDHOH ARTYKTABACC TR Z

B QOOTBETQTEAA O DeRONEHTaumIMA, nassuMa = [5), rada. 6.2.
4, HaxomaT CyMMApAYD (2KBRBONCHTHYD) eMKOATH KOHTYDA

c=1,41%,L, .
5. Paocunrumant axnnnaneﬂruoe 3aryxanne Roamypa

0,74 .
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1

6. OmmaouRNe KeoKANH HA NMpooTHX LL-KOHTYpAX HMewT oaadym
ESCHPATENBAOOTE N OTHOOGHTEALHO WMPOKOIOACOHH. [o9TOMY HONORBSYDT
NOAHOS BKANMEHAe KOHTYP& ¢O CTODOHH XKomneKropa (#,= I}, a koapia-
OAeAT TpaHcHapMALAR #2, , adecTIeTABAINRN MOAyYeHRe 3&NARHON TONOCH
ApONYORaKAA, ONpeNe/IDT A3 RHPAMeHRS

n 2a¢ (Mg = M) - 1 & onix
2" g
s
rae ﬂ'x ~ BXORHAA NPOROZMMOSTH MOCASMYNIET0 KAOKALA,
7. Bemuuana kouTyphoit emxocts £, , BRADuaeMoit B cXeMmy maA

ofeoneyenna sanaypof fo B gradprbnooTh AYX Kaoxama Tpn A3MeHe-
apn G, & C% » DBOCUATHBAETSH MO (opMmyne

P - -3
L;-{,’ Coe fn ”zfﬁ

2}

rie Ly - eNBOCTH MOHTAEA.
8.HaxoguTca IPORPOIAMOCTE: NOTEPs KONTYDO

g =66¢
2 cyMMapuas 2KBABANeHTHAH MDOROIAMCOTE KOHType

g‘azgzz‘rgx*'”:g}xz .
9. Oopenmenderos xosffaumenT yOUNGHAT KAaoKALA
}( = ﬂ, (T ] yg?f I
’ {s

10. Hefinensos snauenme K, cpepmapaeros ¢ A, . Bomn K <K,

TO YCRANTEABANH KagKal yoroluap B pacdeT Ha 9TOM 3AKAHIABADT,
Korma £, > K, oy » TO BOMOABSYOT GONGO CNGKHHE OXGMOTEXHHYEOKAE pele—
:1- L (nacxomme cxemMd, oxemi gefiTpamuzanmmu) aMoo TPAMERART IpYrod
TAD TPaH3BOTOpPA,

B yomIRTEAAX ¢ COCPEZOTOYEHHOR R3CAPATENBHOCTHY HEOGXCERMAA
CeNeRTHPHOOTE ¢o3naeTcA P OCH., B KauesTBe ROCTENHAX [pAMEHMOT
anexTpraeorne L ~fANsTIH DASIMIACH CAOKHOOTH, 27CKTDOMEXAAMUECHRE,
Ohe3oMeXailvyeckie, NThe30DASKTPRYSAREe (RMABTPH A (RMABTPH A3 [IOEEpX-
HOOTHHX AKYOTHUeCKMX Poasax ([IAB). Uad Toro, urToly XaparTepHCTaR:
{AnETPS He AORAXANACEH, OH JOAXEH CHTEH COTJAACCOBAA O KCOTOUARKOM CHI-
Aana § garpyskoffl ¢ momowsn SAeMedTOB OBA3H,
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B @04 sa Ll -kortypax (pmo. 8.2) MOmOABSYRT BETOTHAHOPODME-
TOpHYD, TPAROQODMATODHYY AAR eMKOOTHYD CBASH. HosdjmmmedTH rpaHo-
dhopManua onpeRelANTIA, GOOTEETOTBEHAHC, HIAA NepeRoro 2 HOCAeNHeroc
rorTypa dCH:

n=1/Vp{. , "a.""’/‘f?;f >

TAE p - XBpARTE[ACTATECKOE COTPOTARIEHNE dmapTpa,

Ecaz xosffaimentd TpascHopMalnn ORASHBARTCA COXBNE eXAHMLE,
70 MpUMERART NOARGE EXMMUEHme ROATYpa duaerpa (n = I). llpn aTom
mapamensgo exomy ki (aam) psxony RABTpA EKANYAMT UYATAPYREAE pe-
BRQTOpH C NPOBCIAMOCTAMA

g, (10909 5 Su= (1705)/0 -

Paguer snemeiToR dWABTpa IAR OTHOORTENBHOH HONOCH HpONYaR&r
Hus ﬂ/fo £ 0,1 ooymeoTRRAOT o cAemymmpm dopuynawm,
EMROOTE KCHEGACATODOE CBASMC

L =-1/(28pf) .

EMKOQTE KOATYDOR IDOMERYTOYHHX 3BEHBED:

L= 1/ (%p afy) - 2L,
EMKOGTE BXOHMHOT'O KORATYpA&:

2

L:; = Q,.f{‘z -, 623
EnxooTs BHXOHHOI'C KOHTYDPA!

4 =056 - 1ntL,
HBIyRTAEHOGTE KOATYDOR NMPOMEKYTOMHNX 3PRGRLER:

I~ paf,/(45£%) .

€5

T T T




HHTYy®TABHOOTE KOHTYPOB KpPAHRAX 3BeHBEB:
L, =2,

4
rae Ajcp- PasHOCTh MEXLy BepxHeR W HUNHER UACTOTSMH cpessa QMALTDA,
sapMcAtan or coScrreHHON ROSPOTHOCTH xoHTypa (o, moXocw mpomycwa-
HHA, YU0R2 3POHBEB A 0EJeRTEBHOOTH {unpTpa. Beraussy afq,w(o.s...
v+ 31 ompemenanT no rpajuram [5) aaM pacounmHpanT RA SEM,
Hpn TpegcdopuaTopuoll ORA3M RRNYRTABHOOTH KATYNER OBASH

Lp = Li(n/tg)?,

roe ﬁ“- Kosdiamaenr ceasm, £ = 0,7...0,9.
Ipa aBroTpancfopmaroprot ceAsm L., = 724, |
KosdieinmenT yomneRns raoxazs o OG:
lgp )20
o=08nm 1Y, 1pe "

>

re Ly, (1B)% 4,34 mf, M0~ saryxame, BHoOMMOS TMABTPOM B HOZOGE
mponyokanas [6); 771— smono KouTypos,

Fanu §CH AspseTcd HADpPYSKOE LpeoGpABOBATENA UACTOTH, 10
B opuym AeodXOARMO MOLCTABRATS IMPOBONENOCTR g:ez ﬂx(O.G...U.a)g'zz
[ Yy, %(0,4...0,71Y%,] TpasamoTopa B pexame NpeoGpa’oBaHAd,
onpeRereHfHe 0OOTPOTATBEHHO HA 9acToTEe JEALTpA fo B 980TOTE CRI-
gana {, .

8,I. PaocounTaen pe3OHAHOHHR FCRANTEN: ¢ EBTOTPEHOHOP~

saTopaoll opAsLp Ha Tpesssorope KT3ISE, Uys= 10 B, I, = I MA o
oxexymumm maneun: f, = 10 MTu, flpy = I M, &, = 100 (= 107),
Ky= 0,85, §¢, = 0,8 uCu, G = 18 nd, :
y X2 3.\‘.3

B ¢o0TBeTCTBAR ¢ GSAOXCHHON MEeTOZUKOR BaXOTMM:

§y =078 min 5 £ =162 9, !:v;e[-lﬂ,ﬂmfrr; 1%,) =31,3mCh 5
g‘;z'o,“f MM 522= 1 nP ;
w N 20-0,857573

® gon 7,39 4,9 ;
L= 10 mxfi ;
£ =1/4-10-40° 10" 0% = 25,9 ,
é; = f/‘fg = 0,91 ;
=1,
'nz=v £3-25-40 “(f:;;{!;?; 1044 1073 7 _ 0,375 ;
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£ =25 -14-2 0,128 = 67 AP ;

g, = (076,307 254072 = 15,7 40°% Cm ;

g, <049 107 + 0,016 107+ o,m;ae = 0,58 Mln ;
_ 10375343 107 _ 45

ko 0,58 1073 ’

fna odecmesennd yoToYMBOCTH YORAHTSAS OUSHRM BOSMOXHOGTS
TOpAMSLEHNR KACKORHON CXeMH, A roTopoit

TVll? 3%
= o] 12— =045 — =23.
e N T Vvl MV B39

TaxkuM 06pasoM, K< %G 400 raex B9 ‘GAeORATENBHO, VORIBTSADLAHN
KAcKAN MOXHO EMIOOMHHMTE Yo RacKaguoll ¢xeme,

Hpamep 8.2. Paccuntars Kaokal ¢ &G MO CACHYOUAN HOXONHHM
KSHHHM: HOMAHANLHGA padouas wacToTa ICH §,= 465 Ki'u, pasHOOTE
gagToT opesa 4 }’ = 13 ¥T'n, XApaKTepHCTRAYSCKOR CONPOTABASHAE (MNBT-
pa p = 20 #Ow, UACAO KOHTYDOE 7= 4, coborEelsad NOCPOTHROCTE ROATY-
poe 3CH 4§, = IS0, Tpansmarop, NpeRmeoTBYKAR OV, padoTaeT E pemE-
Me npeoSpasorasna gacroT, IpemsecrTeywomd $CH n mooNexyXUIRil RACKA~
fu coSpasn sa Tpeasgerope Tama KT3IZE ¢ mapameTDaMA (opu Tpy = 5 B,

I=5m): g, =3 Mn, £y = 16 12, , = 0,035 MOM, Ly, = 57 1D

(na vagToTe f, = 465 KI'n) # IY,] =96 MO (e uacrore . = 10 MTw).
PacueT BeleTed B arefyniell MOCNENCRATENABHOCTH.
Onpene/deM DApaMeT{H TPAH3AATODA B DeXNME TPeOCPASOBARAA UAc-

TOTH:
1,1, = 05 9 = 48 wtm ,

T oun = 070,035 = 0,025 mim .
Buuucade: KOdpiMuAesTH TpasodopManny:
n, =1/ V201070035107 = 4,4 ;

n,=1/Y 20-10° 3107 =012 .

Npuanmaer #1, = I H paceuuTHBAeH HDORONMMOOTH LYHTADYMIETO
pesacTopa Ha exome 90U

g, = (1 -20-107 0,025 107)/ 2010 = 0,025 mem.




PacgunTibaen sxesmenty PCH:

& = 4/ (23,0420 10° 465 - 10 Yya 1709,
£ =1/ (31420107 43407 - 2.47) = {90 nP;
1; = 0,5 1190 - 157 =538 ¥ ;

-L‘ = 0,5 490 - 0,12 246 = 595 an

L = 20-40% 43407 / 4+ 3,14-( 465" m’) = 95 maf.

Hookonsky #2,= 1 BOTOAb3YeM HSNOCDENOTBEHHOE ERANMEHNe Mep-
poro koprype OCU » nens womAexTopa. Hna cornacopannA $CH oo mxo—
oM TOGASTYDIErO TPAHASHQTODS HpANMSHAM ABTOTPARCEOPMETOPHYD CBESH!

L, = 042490 = 22,8 mr.
2

Onesnm saTyxanze, BHOoORMOe OCH:
Ly = 4,34-4/(43/465)- 150 = 4,1 25 .
PaoouuTHRaeM KozdfmiumeHT yoniaeHnda Kaokana ¢ ICH:
X, = 0,5 1- 0,42 48107 20-10% 107%"/**- 36
Sanapme 1. PacowaTaTe peso#anQsuil yon/nTenb Ha ORUHOMHOM KO-

NedaTeNbAOM KOATYDS C anro-rpaacti)opua'ropﬂoﬁ CBASLD [0 KAAARN

radn. 8.1,
Tadcnprnga 8.1

W
T pggn o— T/;G s rx 3 ;0 nﬂa? "fv Ox glx; P cfx 23 | saga~
Tapa B wh | Mg | MPn wuOn | od A#s
I 5 16 | I0 1
(1) . 2
KT3I6r 10 | 100 0,85§ 100
5 5 8 | 5
I 5 7 |4 2
KT3%68 10 |00 Y ! o,88] 100
3 5 20 | 33 7
(5 B
5 9
KT399A 5 5 |20 ig 0,810 | 8 { ¢
20 12
88

Oromvanme Tadn, 8.1

Ten v‘ I ¥z) B
TpRA3AG- ¥3 %, | o, a7 | Ay | G | 9o, | L _
Prope B | wh| M'm |wro “| wou’| o3| i
1

0 =

f(T3IO?.B 5 2 c,88 (I00 [ 0,8 [ 40 4
50 L2 15

5 16

I I
[KT3I08E "I ID 20 % 0,85 100 | Is il |
i) <0,

Samapue 2, PacouuTaTs ®acram ¢ $CH Mo madmuM Tada. 8.2,
Tpansaorop, npemmecTeymuuit &CH, padoTae? B pexaMe npeolpa3oBaRns
YaQTOTH .

Tadnraoa 8,2

Tan N
gﬁg‘g;_ % 1;, ool Ep| Yors| o Gozs czg, fos "fqo, $ |4 gg.ga—
ra |B| MA|MCK{in® | mA/B|MI'y| mOM | 0@ MIR |MPo | xOM =

' 12,91 50
KT3IRB[S |5 | 3 |16 | 96 | 100,035 57.,465 0.02L5 1004 |1
I

46T

KT3I5B|5} I [0,4]20 | 20| 35]0,I 117]6,5 (j,I JO0 4 | H

U320 190

1;2,5] 50
KT307T'| 3410 §5,5)3L § 35| 900,69 B, ~10,'? 0,2 S5 JIo0R| W
10;20(150

- 0,531 50
KT3241|3] 3 {2,6{IL | 30| 7olo,18ja,4f30 |1 :-5 5 2| v

[T326B|5 10 12,912 | 27 | 50{2,34(30,4 10,7 0,5 {5:00 [Too|2| ¥

0,9:I| 50

<0 1150
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