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CocraBxeHo cxyxboR ronxusoxcnoxbsosamms MI'[I ComsrexeHepro

Cocrasurexn wHxeHepu B,.C,.IIBETKOB, JN.A.TABPUIIK

B HacTOoamix MOTORMWECKEX YKASAHMAX PACCMOTPERH BO-
MPOCH, CBASAHALS C PACWETAMH [ONPABOK K PACXONAM ‘Tell-
X4 ¥ napa Ha ryploarperar nNpH ycIOBMH COXPA&HOHNSR MO~
CTOSHCTSA €r'o MONHOCTH H OTIYCKA TEIXa MK napa X3
peryarpyemix oT60poB, NOMPABOK K MONHOCTH oarpe-
rara NpH COXPAHOHNH MOCTOMHCTBA DPACXOROB CBEXEro na-
pa Ha Typboarperar M Tenia NI¥ NAPA B3 peryXRpyeMHe

OTOOpH, 8 TAKEE MNMONPABOK K MONHOCTH Typloarperara H
K pacxOXy Cmexero napa Ha rypggnrparar npn ero padore

N0 TeniaosoMy rpafuxy.

MeTopVweckye yKASAHMA NPeAHASHAWOHMH XIS MHEXEGHEDHO-
TEXHNWOCKHX PACOTHMKOB, SAHEMADENXCA COCTABNGHMEM TH-
NOBMX Ble eCKNX M HOPMATHBHHX XapAXTODHCTEX TYyp~-
doarperaros, a TAXES TENIOBHMN MCOHTANMAMM Typloar-
peraros.

@ Cll0 Comsrexshepro, I98I1.
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I. OHIVE IIO/IOKFHUA

[ipp pemeH¥H BOIPOCOB HOPMMDOBaHMA ¥ IVISHEDPOBAANA OCHOBHHX
TeXHNKO~OKOHOMEYECKIX HoKasareyeld palOTH TypOOarperaTOR M OLEHKHU
X B 3KCIUIyaTar@OHHHX YCJOEMAX IIPH OTHKJIOHEHHN TeX WIM NHHX Iapa-—
MSTPOP napa, & Takke YCJOBH# paGOTH OT MCXOL:HX (HOMHMHAARHHX) He-
o0XOn¥MO pacHoJarark COOTBSTCTBYKIIUMHA LIONpPaBKAMM, JaKmMUMP BO3MOE-
HOCTH KOJHYECTBEHHO ONpPSHENIATE M3MEeHEHHMd OCHOBHHX NOKasareneii.

[Ipm caoxmpmefics HpaAKTHKS HODMEPOBAHNA H aHam3a paltoTH Typ-
6oarperaTor HamOonBNeEe 3HAYEHEE HEMEHT IOOpaBKH:

- K pacxojy Temja Ha BHpaCOTKy dAexkTposgeprmy {, ® pacxo-
1y cpexero napa I, npm padore ryploarperarta IO SJEKTPHYECKOMY
TpafuRy HaArpy3kE ¥ HeM3MGHAHX MOWMHOCTH Typdoarperara X KOJIMIeCT-
Ba orCmpaemoro E3 OTOOpoB Temna (4AA PemAOfRMKAIMOHEHX TYDOHA)N,

B Uy

- K MOMHOCTE Typloarperars Ipy padoTe 8I'0 IO 3JIGKTPHYE CKOMY
TPafEKy B HEH3MSHHHX DacXojie CBexeIo napa ¥ KOAMYeCTBa 0TOHpaeMO-
I'0 Tela,;

- K MOMHOCTHE Typoloarperara ¥ pacxoly cBexero napa Ipa paco-
76 8I'0 OO0 TEINOEMY IpafMKy ¥ HEOWSMEHAOM KOJHRYECTBE OTNYyCKaeMoOTIo
OT TypOMAH TeILIA.

B ¢opMynax Hacrogmerc paszena Be OyIyT yKa3HBATHCH ©IUHAIM
NEMOPEHNAA BEJVUYNH, NOCKOABKY Ha3HavYeHEEM IaHHHX CopMyxn sBaseTCsH
pacEpHTHE B3aEMOCBA36# EXONANMX B HEX BeJHYMA. Padoume GOpMyJiH,
10 ROTOpHM CJ6IyeT IpPOM3BOANTH pACYEeTH, OyIyT HeHH B COOTBETCT-

BYDUEX pas3Zesax.

I.1. K noxac4eTy nmonpaBOK XK pacxony Temna M CBexXero napa
opH NT.-const, atmf( ﬂmg)acanst

lonpabra K pacxoAy TeLAA HA BHPAGOTRY 3AeKTposseprma AL,

upe AeEsMensnx spavesmax N w @ . wmcaenmo pamsa HSMBHOHED
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obmero (moiaHoro) pacxoma Temaa Ha Typloarperar Al

Aa a a (H)_aa aﬂ(w)"‘ﬂa ’ (I-:I)
nocxonsty  Uy= 8" Qprs s oy oy ™ Lorss -

B Gopmyne (I.I) m masiee Haym9ye JONOJAHHTEABHOTO IIOLCTPOY-
HOI'O WHOEKCA M YKASHBASGT Ha MPUHANAEXHOCTb BEJWYHHH K DPEXHMY
C LCxommuty (HOMHHSABHLMM) YCJOEHAMM, DapeMeTpeMd napa, a or-
CyTCTBXE 3TOT'0 MHIEKCA — K DEXKMy C HOBHMW, WSMEHWEBUMMUCH yCJIO-
ENAMA, llapaieTpaMy Iiapa.

lonaui (oCmmii) pacxoy Temaa Ha TypdoarperaT (cymMa pacXofoOR
TEILIE Ha BHPACOTKY SJAEKTDOSHEpPTHMH © ¥3 OTOODOER TYDOMHAH) B OCHEM
BUIE IIP¥ HCXOLHHX YCJOBUAX MOEKET OHTE paBeH:

_ - . _ - ¥/ -
aﬂ(u)_gsm) 4 aaré’(w) Da(w) LO(M) nb4) tn.ﬁ(n) +ﬂnn(m Lnn(n)

o ! y '
“Dnnwy taneuy * Gaosuy (Laasicny) Laos cny Caoscmy) »
K

if

4 111(n) ) N

a(n)" a(u) (‘!a(m—fnﬁ(ﬂ)) nnu) a(n) (znn(u)

- GBDE(H] (Dﬂaﬁm}) [tn.ﬁ(n)- Lo (uy (Lﬂaﬁ(ﬂ))] )

!
o(u)[‘am) _tnﬁ’(u) nnn) ("'nn(u} nn(n) )]

= Ggosm Daaﬁ(u))[ fn.m)"t:?af(m("ﬂab‘m)] - (12

B panpHefimeM I8 yHPONEHHS BHBOJE HEOCXOMMMHX opmyn 6eaz
ysMesesnss (¥3NYECKOI'0 CymecTB2 PE3yARTATOB IpDMHAMABTCA, YTO

ﬂ'
3505 (Dﬁmf )=0 . Joraa amf’ (n)[ om) ni(ﬁ)"' n(u) nﬂ(n) ﬂﬂ(HJ)} (12)

[ipy u3NeHUBUMXCH YCJOBUAX, HapaneTrpax napa, HO HCXONHHX 3Ha-~
sepnax N, Q,;

a,= (170(,,,,+A17 €y 2ug)+ Kon (i =g ] - (1.2
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B dopMmynax (I.2), (I.2'), (I.2") mpmasro:

D, ,0,8,0,, » Ggo5 (Dgps) - COOTBETCTBEHHO PACXOL CBEKETO Na-
pa, HUTaTeNBRO4 BOLH, I&pa Ha
OpOMIIEPETDPEB, JOOAEOK B TEIAOBYI
cxeMy BOIH (IOXBON Napa OT NmOCTO-
DOHHETO HUCTOYHMKAE),

NI Ggo5 (Dgog)=(Gr g ~Dg);

Lo s bamy L rtnﬁ ,t505 (L7,5) = COOTBETCTBLHHO SHTAJBINA CBEHKETO
Napa, ilapa Docje IpoMueperpesa,
napa Ha IPOMIEpeTpeR, IMTLTeBHOL
BORH, HKo0GaBXa BOIH (HOIBOLMMOTCG B
CXeMy Hmapa OT IIOCTOPOHHEI'C HCTOY-
HUKA )}

AD,= ( D, -'Da(m)" ISMEHEHNe pacxoja CBexXeIo Iapa
(monpaska) IJA COXPaHeHHs HCXO0n-
pux spavenm N u Q-
KM ~ ROMEEIMBAT COOTHOMEHNS MEXLY
paCcXoJoM Tapa Ha IpOMIEpPErDes X
DACXOIOM CBE£ET'0 Hapa:

Knncuy ;nnm) ; Hnnr_(-ﬂ__%?ﬁ
o(u) o(u) o
HoxcraemB B dopyay (I.2)
Ly = io(m *ac, t nd~ nﬁ(n)+d {nﬁ ’
E;ﬂ ﬂﬂ(ﬂ) Atnn ’ f,;” i;ﬂ(u)+dt

¥ NPUASE Km7= an(u (Ces NpakTHYECROTO ymepda mid TOYHOCTH
B KOHEYROM D83yJABTATE), IIOJYYHM:

Q5= Dy uy [(‘am)' nJ(H)) (‘nn(u; ‘nn(n;)] +
+ Dy By ~8E, )+ Ky (Big, —Ain 0] *
+ADD[(£o-fn_5)+ Koo (ip nn)]
+AD0[(A£0-A5,15)+ o ( LM -Atm)] ; (I.3)
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liaMegesne pacxXofia TeIJla OHnpsfesiAeTcd BHYMTAHWEM K3 yDaBHO-

maa (I.2') ypasuenma (I.3).
[Iocane npeoOpasz0OBaHKi IOJY MM

. 7 n _
AQ=A0Q =D, [(Aca—Atﬂ_ﬁ)wt (i~ Al nﬂ)]+
r . _ ra . _ . /
+ADD [("0(!4) fnr.ﬁ(w)) ”{nn (Lnn(m Lnn(n) )] 4
. 7 J L e f
*AD, [(A tg =Bt p) Koy (Bip, =800, )] ’ (1.4)
B IOJMAX OT HCXOHHOT'O 3HAYEHMA pacxona Tela:

AQO a u)[(m ”Atnﬁ) A, (AEH nn)]
aa(u) ocH) [("a(u) znb’(n)) n(‘nn(n}- rmm)?

77 —7
Knn @anca ™ Cnnon)

Da(n)[ (Cocmy ™ L)
L AD,[(80,-A%,5)+ Ky (Aipy - Bipy)
a(ﬂ)[ ("a(u) nﬁ(u)) +K ( "nn(n) nn(ﬂ)]
_[(AL "Atn5)+ (Ai" gn)z
[ (L Lo(u)™ _n é(u)ﬂ ("nn(m nn(m )]

AB,, AZJ,_., [(Aiy-AF, g) Ko (Alng=Ai,n)] (1.5)
~ T e T
Doty o [ Qo™ tnseud KnnCnnon ™ “nnm)]

Aq, Aa, A4,

I e i el
aa (#) a o) aartf(ﬁ) aa( )( f- 675(4#))

aﬂ(ﬂ)
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= _[(Aia"azﬂ.ﬁ)'FKHH (Ain,~Aipng,) ]

+

_ _ Kgrd(n)

[(La(m# tnﬁ(;f)) K (Lﬂﬂ(ﬁ) LHH(H))](f D(H) )
AL
b — |
(1 B Zaarﬁ(ﬁ))

0“4’ aa(“)

AD,[(ac, “At )+ K, (AL, “4",;;7)] (1.5)

ard(u)
D (f— a(,,, [("ﬂ(ﬂ)—trfﬁ’m) (Lnn(n) "rm(n))J

O6o3sauuB:

(At "Atag)ﬂfg (Atz -ALM)

=d o
(‘a(ﬁ) nﬁ’(ﬂ)) K ("/m(m /m(:f)) Ac?
-A——L-o( MO XYM :
170(”) AD, 7
Ad
a g =(dﬂl. A ﬂ+d ddt) ¥ [I-5~)
a(#)
48, ( {
-o[. "'d c( ol )—-——-—————-—-— (I.5")
03(") AZ, At ( Zaarﬂﬂ
f- )
aa(n)

Takum oCpasoM, DpE HeEsMeHEHX N, x {r54)IOIPAERA K DACXONY
TéIjia Onpele/fercs MSMEHOHMAMNE 3HAYOHHER HAK SHETAJRIAE napa, BOIH,
TaK B pacxola CBexero mapa ga rypdoarperar.

Ecndﬁn X o( < 0,05, npormzpaneaneM of

20, % ai
MOXAO TpE8ABGDS b, g
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Comepxammecss B fopmynax (I.2" ) - (I1.5'") spauenms HaMenegms
pacxoza ceexero napa A, (nDODDaBKE K pacxony CBeXerc mapa) pe-
KOMERIYeTCA oupelneldTh 3aMeHofl 3HavYeHEs HM3MEHEHWMS MOMHOCTH Typlo-
arperara (NODPAEKE K MOUHOCTH), OUPEHEJAEMOro NpE ycaosme I =
=const, Q. ~const wan [ o= const  (BCIEICTEM® OTKJOHEHUA yC-
JOER#A, I&paMeérpoB lapa, COOTBETCTBYKIMM 3KEVBAJEHTHHM N3MeHEHMEM

pacxofa ceexero napa A,  ¥3 COOTHOMEHMs:
—AD{}:AdEZANT , (I.6)

rae Ad, - B oGwewm Bune kod{fEOUEAT, XapaKTepHWSyWiMmi CRASH W3-
MBHEHY{I DacXoja CBEXeIr'0 Iapa X MOMHOCTE Typdoarpera-—
T4 ANM OTHOCHTEJBHHA IIPEDOCT DacXxola CBEXeI0 mapa
Ha eIMHMIY MOMHOCTE TypdoarperaTa xr/ (kBT d):
r/(MBr.u) sasucmmoctu I, = F(N.).

CywsocTs MeTONUKE ompenesiedus spauenws Al nodaTHa m3 pac-
CMOTpeHNs puc.l, Ha KOTOPOM HM300paxeHH CHDPAMIEHHHE Y4Y3CTKH 38BH-
cmiocTy oomero mwna I =f(N_ 8 5) npencrasnessue xak [, =
= ‘Uxx+AdaNT+ KA, s npn youormn Q. 5 = const . 3asucE-~
MOCTE I COOTBETCTEYET MCXOLHHM YCJOBMAM DACOTH TypOoarperara ¥
NCXomHEM (HOMmMHANBHHM) IapameTpaMm napa, lsMesmBmuecs ycJAOBHSA pa-
OOTH, IDapaMeTpH napa IpE HEW3MEHHHX IDOM3BOJERHO BHODAQHHHX 3HAYE-
HILAX Do ;o Doz , J,, % T.N. Bu3BaJK,HaupEMED, yBEIMYEHAES MO~
RocTE coorseTcTBenr0 Ba LAN., , ZAN_, , £AN,. . Hosue

sHayeHUs MomHocTH (npu HemsmenHux D, % .5 ) Oymyr cocramnaTs

NH2ZAN, NLTEAN,, y Npa T2 AN, ¥ T.I,

o moiyyeHHEM TaxmM oCpasoM spavemmam A, mocTpoeHa Hosas
SABUCHMOCTE £, OoTpaxamas padoTy TOTro Xe Typodoarperara, HO IpH
I3MeHEeRHEX YOJOBEAX, IapameTpax Iapa.

Us comocrapnesws spavesmid I, , ompejfelisieMsx IO 3aBECEMOCTH I
W 2 1J8 O.HOrC X Toro xe spavesms N, (B mamuom caysae N, =
NT&, ), B HaxomuTca spavenme mompamkm AD, .

Kar Bmiro m3 puc.l, orpesok AL ompejengeT HCKoMOE 3HAYSHEE

ADO , a oTpesok AB - zajassce zHauemme AN (B IagHOM

ciysae AN, = ZAN. ).
13 pacCMOTpeHNs HpAMOYTOJBHOT'C TPEeyI b ABL caenyer,

yro AC =1go( AB . T1OCKOABRY i‘go(=}—?i-g=-a—Ni=A d, ,
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a AB=XAN , To

A.l? Ad AN,
rie Ad -~ OTHOCHTEJIBHHH npnpoctc PaCXOJla CBEeXeI'0 napa Ha eln-

RPACY MOWHOCTH IDH M3MEHWBWUMXCHA YCJNOBHAX paOOTH, Oa-
paMerpax napa (npucymu#t 3aBHCHMOCTH 2).
B paccMOTpEHHOM cryuae

.D "".Bgz _
N5 tZ AN, )—(N + ZAN,,)
_ n,,-D,
) S AN s~ 2 AN,

(N,;~N_,) (1 NTs — )

T2

Aa"‘(

I

{
Ada(ﬂ) (H LAN -'ZANTZ) ’
D, Nps =N,
("J'T_)\}L - OTHOCHTENBHHY NPUPOCT pacxola Cpe-
XEeTO Iapa Ha eNEHMIY MOIHOCTH IO MC-
xonuol sammemvoctn I, = £(N.)

( 3aBUCHMOCTE 1),

T8 Ad

Puc.l. OnpsjensHue ysmesg-
HHUs 3BAvYeHdMs pacxona chbe-
zero napa AIl  upm N-—const
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B ofmem smue
_ {
Ad =Ad () -—-————-———-——-——-(1 ZANTZ"ZANT,) 9 (I.7)
e N >N N - N,

Kax smnso u3 BHpaxsama (I.7), CRA3E Memﬂd o Ad Ha-

XOIATCA B 3AEMCHMOCTH OT DA3HOCTH IIOOPABOK K MOMHOCTH, OOpS -
eMHX IJId 3afaBaeMHX 3HAveHRR IJ , B IIpefesax KOTOPHX HAXOMATCH

Aa’
B YaCcTHHX CJAyYasAX, Kor'za ZAN ZAN , TO
Ad (H)—Ada ’
eCJIK Z'.ZH'VTZFchanNr n ZA/V7=ZOL!NT , a
_ {
Loly=Lo=Eol, 10 Adp=Adyy) —mms . (1)

TowrocTs onpenenexns 3HavenmA AD, no mipazenmo (I.6) npx
saflaHioM 38avesuH 2 A N yneT OR pe;xem THhCA TOYHOCTEHD HAXOXIOHRA,
Ad . OTHOCHTOIBHH npnpoc'r Ad B oCIeM caydae DEROMEHIyoTs-

CA ONpefleJATH HA KOHKDETHOM yuacTKe SamACEMOCTE [, =f(N )
npH QUTE(BWE)*canst. OTpaiEIBRAOM 3HAUSHEAME A " (/V %AN )

vt N m (N,+ZAN,) , npencramiag ero » Bmie IpsMOf RN B

eJjydae HeOoOXOO¥MOCTY -~ JOMAMOR anHNMeR,
[IpnBenieHANe BHLE YKASAHEA NO onpeneieHED spauenms A, B

p2BHO# CTeleH” PacHpOCTpPaARADTCA KAK Ha KOAHeHCANMOHAHE, TaK H HA

TN MKSUHMOHAHE TYypooarperaTH.

Hmse paccemaTprBaeTCda (H3HYECKOEe COABPRAHNS OTHOCHTEABROTO
OpUpOCTa pacxona CRBEXeI'c mapa.

MomHoCTs TypOoarperarTa Ip¥ KOANSHCAONHOHAOM peXMMe, 38JAHHHX
napaMeTpax M pPACXOLe CBEeESI'0 unapa Da B ofmeM EBERJE MOX8T OHTEH
BHpaxesda Kax

Prrs =P,
= o _LP E(Dﬂﬂzfﬁght %ez(n)?_ { ~
NT(H)_ o(#) hﬂ{m IZﬂL(H) (! b P, )350 ZAM (I 8)

Da(u) ha(n) ’Zoi( H)
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Ipm HoBOM 3HAYEHAMN pacxona cBexero mapa ( I () +4AD, ) wmom-
HOCTE Typdoarperarta COCT&BHT

‘Pz P, =P
(N (H)+AN) (DG(H) AB ﬂ(ﬁ) (G{.(“) 0 z)x

Pars~Ps Pyrs P,
Egﬂpezlﬁ) pez) (hc e2 +A4h, ol 2)]

x [ 1~ [ pez
0 PP P, P 860 ~
(Do(n)+‘dﬂ ) hom)z (731(;; A1, ?)
~(ZaN_ +8TAN) (1.8)
B Bupaxsauax (I.8) = (1.8) IIDRHATOS
hFeP2

o(u) pacnonaraeMHii Telionepenan Ha TYypOuHY B lLEJOM OT
COCTOAHHEA Napa Iepel CTONOPHLM KJalaHoM IO HaBaeHmd
p.p, B KoHnencarope P :
n a‘: ( :; ~ BAYTpeHARi OTHOCHTGJILHHﬁ KIiJl TypOrAH B 18JIOM IpH
HCXONHOM 3HaveHEM D) .\ ;
P-P, (H)
Arza‘; ~ M3MEHEHME BHYTPEHHOTO OTHOCHTEJBHOTO KIJ Typouau
B mesoM mpu mepexone ¢ I, Ba (D,,,*AD,));

Dpez(n)’(ﬂpezrn)+dﬂpeg) -~ DECXOX 7apa B persfepaTEsRuil 0TCOpP COOTRET-
CTBEHHO IIDE MCXOfpoM 3xadveswr [ ., ®
HoroM (D bon AL, ):

; peZ(H)’(hL vezcny 81, pes /2)_ pemonzaopanmue Temnomepemams oTceka Tpo-

ro4goR YacTH TYpPOEHH OT TOYKE OTOOpa napa
HA DETeHepAIMD JO NMOCACIOHER CTYIORY HRJIO=-
IETeABRO (MO NABNGHEMA Iapa ¥ KOHIEHCA—

TOp8), COOTBOTCTBEHHO IPH ECXONHOM 3HAYO-

gue B, , = sosom (D, ,+4D,);

nor
52'.' N -~ H3MOHOHMEe CYMMADHHX IOTePH MOMHOCTH Typdoarperara
IpE 18pexofne C /VT( ) Ba (N, tAN, ).
)h Pors = pz

pee(u (#)
oomsams  (1-K", ) (i1- ———p—p—ﬂ—)

2
Docuy My o8 oi (n

5'/5 Porf ~ P
(1~ K” =] ¢~ z [ (Dgea(n)+Aﬂg )( Lwee 2(H) Ahr. pez z)]
pee )= ;5 A,

~-p
(Do(n)+AD) o(H) ('Zm(m AQm 2)
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¥ IpuHAB (¢ HocTarTodsoidi TOYHOCTHR B KOHEYHHX pesyJahTaTax)

N N
KPez(n) B pez ? HocJjie aJreOpamuecKEX IpeoOpa3OraAmil NOAyIHM!
- _ Py _£y-P o
AN, =(N r(m*“ANT) = A0ty orits (1 Kpeag Yo
) Z‘.AN
o(H)
P ot~ (A +1)+f (1- =5 ) , (1.9)
aa(n)
I
a Ad = 2%

_.___..._.____.____________,K
"IN I.10)

r
rz m, 3ZAN
D(H) 701(;; ({- pazm) (

nar QEL(H)
SZAN,,
THe — OTHOCHTOJBAHE IPHPOCT CYMMApPHHX IOTEPE MOmM~
AN; HOCTE (MeXAHWYOCKMX ¥ JJEKTDHEYSCKEX) Ha
eIVRNNY HSMEHEeHVsa BHYTpeHEel MOMmHOCTH (Ni )
Typdoarperara.
Kax smmno m3 BHpaxenwma (I.I0), OTHOCHTeNELEHR HIpPHPOCT pacxo-
na ceexero mapa Ad, amicm- B OCHOBHOM OT paclojaraeMoro Tel-
Ionepenana Ha Typfjmly ha ‘ m (OoT HAauAJBHHX IADAMETPOB CBEXE—

r'o Iapa N0 JaBJeHHd [apa B ROHnaﬂcarape) YDOBBA BHyTpDeAHETO OT-
pocurenssoro Kl rypCuss 77 7 (ZZ) , & Tarxe OT BIAMAHES E3MeH8-

HEA BHyTpsHHeI'c oTHocmTeansoro KII rypdnﬂu H8 ee MOWHOCTE IDE

N3MEHEeHVH pacxola CBEXEIro napa Aq Ay ﬂa(n)
oL
+
5 h ( +f) {

,zaf(u) A'BO

0Go3gayB COMHOXHTEJAD PP,
Aqm DO(H) f 1 ""H
5, P, )1F A,



1O YIS A 860

o dray
o t2 R Py s, - )
ha(w) Toi (w) (f ere )ﬂ (/ AN{:

Ipr YyCIOBUM COXDaHEHHMS HEM3SMeHHHM KOJMYECTBa OTIYCKAEMOTO
remia {,.s = COnST  OTHOCHTENBANH NPEPOCT PacXolia CBEXKETO Ha-

pa OyIeT 3aEMCeTh Taxxe ¥ OT BIMAHAS Ha MOMHOCTH TypOwad M3MEeHE-
HYS pacxoma Iapa B OTCOp B CAyYae OTKICHEHUS 3JHTalBINE OTlunpas-—
MOTO napa.B aToM ciayuae comuoxuTens A B mupagesmm (I.I0) mo-
®eT OHTL NperncTaRied Kak o g

Fo~P; arf "2 , .

H _ AQUL ( DO(H# f )+ f"' DUTE(“)hL{H) ALHTEKZ s
- p"Pz %‘ V-4 _ 1 _ N

oitiy " 80, A‘Dahim) Lord(n) tﬁg;ﬁ(n})({ erz(m)

TIe Bmﬁm— KOJVMYSCTRO OTOMpaeMoro napa (IpM UCXONHHX yC-
JIOBUAX) 3
ALUTE — YBMBHEeHWE SHTAJNBIEF OTCHDaeMOTC Iapa;

Lorﬁ(u)*fﬁajﬁ(u) ~ BRTANLINA COOTBETCTBEHHO 0OTOMpPasMOIO Iapa X
BO3BpaNlasMOr'0 B CXeMy KOHJ)eRcaTa OTOODPaHROTO
napa.

0 rosiCHmenTe Kr GyLeT CKa3aHO Hajee.

Huze npmBOIATCHA IpMMEpPH, NOACHAKINS (M3MIYSCHKYN CYUHOCTE
oipeAesenrd IOIDPaBKH K DACXOLY CEEMEI'0 Japa 4Yepes OTHOCHUTEJIbHHY
IDEPOCT MOMHAOCTH.

lIpy OTHACHEHAE HAYANLHHX TIApaMeTPoB CB8XeYo 1apa ¥ NaBIeHNA
Iapa B KOHIE Ipopecca 8rd pacipesus B LPOTOYAOH dYacTH TypPOMHHE
nonpaska X mompocTs (upm yenosms I, =const ) B oluem supe Oy-
LeT QIpejesdTeCs KaMeHeHWeM HCIOJL30BAHACTO TeIonepenana sHa

rypousy Af; . Hampmvep, Ban KOHNEHCAIMOHHOE TYDOWEH 9Ta NOMpPaB-
Ka MOXeT CHTL BHpAXE6H& B BUKLE

- - figr
Da(“,AhL-[Z(DpeghpWE &)_Z(Dpezfﬁ)h%rj Fz} SZANTH )

AN = ( pez ( pea(H

T 860 p._s=f {
HIM, TOCKOJBRY CYMMH LIpOM3BEIEHEA L (ﬂpezhi";’fz 2 7

p .
Z('Dpezm) h. ;Z(ﬁz; ) , KaK MOKa3HBAKT PacyeTH, LIPaKTHYeCKH
paBHH nor

AN = Dﬂ(ﬂ! Ahi (1__ SZﬁNTﬂ )
T 860 AN. ’ (I.II)

4
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rne 2. (Dpez(m hf;’fz;:’; ), Z(Dpﬂ h‘:P;;Ez-Pz) ~ CyML.a UpOM3BeIeHYH
pacxola napa B pereHepaTUBAHA OTOOD HA HCOONL30BAHHHH
TellJlonepenar I'PyINH CTyneHed OT TOYKM OTOOpa IO IIocaefh-
HeYd CTylIeHy EKJOIUTENIBHO COOTBETCTBEHHO IPH KCXOIHHX M
N3MeHEeHHHX NapaMeTpax nlape nepen TypOmMHOB.
[lompabBKa X pacxoly CBe#eT0 Hapa Ui COXPaHeHWs HCXOLHOTO

3HAYCHEA MOWHOCTH Typodoarperara B 3TOM CAydYae COCTABHTY
nor

( ,_ SZAN, )

.. LA L./ 4 -

Aﬂa-ﬂ aA T Po~ Py %-FZ( N (f- ZANEE - tl'#)pﬂ-pz N | )
hﬂ(ﬁ) 70:‘.(#} 1—Kp£'2ﬂtl)ﬂ AN )858 hi(", (1“,$83(HJ)*

L

Kax Bupno m3 Bupaxesmsa (I.IT), B paccMoTpeHHeM cjaydsae HO-
npaska All, OpomopumMOHanbia OTHOWEHAN W3MEHEHEA MCHOJNL3OBAHHOTO
Telljionepenaga XK HCOOAL3IOBARHOMY TeILionepenany Ha TYpOmHY B 1OROM
(npE MCXONAHX TapameTpax napa neper TYPCRAON) B OOPaTHO IPONODITMe-
opansia comuornredaM (I - Ky, ) B A.

[Ipy HOMOJHETENABHOM OTIyCKe Temna (mapa) OF TYpPOHHH WM IIOK-
BOIE 8T'0 B TEIJOByK CXeMy TypdoarperaTa NONDABKa K MOMHOCTH Typ-
ouan (npm I, =const) B oCmem Bupe CyneT B OCHOBHOM 3aBHCETH OT
V3MEHEHABA PaCX0la mapa 4depes COOTEHeTCTBYRIMEE OTCEKM IPOTOYHOR
gacTH TYpOMHH. Hampumep, NpM MONOJHMTENBHOM OTHYCRe® Temaa (mapa)
OT TYDPOVHH IIONPaEKa K BHYTpeHHei#l MOMHOCTH MOXEST CHTH BHpaxeH&

Pors ~ P
KaK AN-:AB"” h"" F K,
¢ 860 ’

a K MONHOCTE Typoocarperara -

PETE—PZ nor
=Aﬂarch£ A (f—- SZANTR ) ,

AN 860 AN,

T8 AD, . - sEaueHEe, 5a KOTODOS M3MEHRJICA DACcXOX mapa 9epes
OTCEK IPOTOUYHOZ? TRCTE TYpPOHHH, BEKAWYAKER CTyOs—
HE TypOHAH OT TOYKE OTOOpa Iapa IO NocCheAHeR cTy-
IeHY BRADUMTSALEO. B HAEHOM CJAyY2S8 3TO KOJHYS-—
CTBO IO adudnpTHOMy SHAYBHERD DABHO KOJNISCTRY
orodpasroro napa ( 47, . =~4D0, - )
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; -~ WCHONEB30OBAHHHY TeIionepenan OoTCeKa HPOTOYHOU 4YaCTH

TYPONHH OT IaparMeTpOE mapa E TOUKE oToopa o nape-—
METPOE 38 Iocaense’ CTYNeAbld BKANYATENBAO (B KOH-
IERCaTOpe ) ;
K, - xoofdurmeHdT, yWTHBAUME BLMAHWE HA MOWHCCTH BO3-
MCXHHX BTOPWMYHHX EK3MEHEHMI DACXOIIOB Oapa 4vepes or-
CEKZ 13-3a8 N3MEHEHNs pexmia paldoTH pereHepaTHBHHX
NOJOTpEeBaTe e DK OCYHLECTBNEHUH LCIIOJNHMTE ABHOL'O
OTHYyCKa TeIlla, & TaK«e U3MEHeHUA Telsonepenana Ha
HOCAE JRKKY CTYISHE TYDPOHHH.
[IoipaBKa K paCXOLy CREXEIO Hapa LA COXPaHEeHms HCXOJHOTO
sHAYSHES L OMHOCTH Typocarperara B JAafgHOM Clydae COCTALERHUT:

nor
%TE F:‘;' SZA
86040, 55, '_7Tﬁr___)
Aﬂo:ddadﬁrﬂ—;—_—w -
APy _
o(m 7ac(ﬂ) ({ ) N ) 860
P,,-E‘P
=AD h™ K (I.I2)
ord h%"pz Po~Fy ( N )
nin o) i (m) !_ere A
hf’ari'& K
AB Aﬂm F;'..pz ({u )ﬂ ’ (I-Iz')
%_Pz (“’ Ffz

rme h i(w) ~ ECHONB30BAHALN Temonepenpanhzﬂa TYpCUAY B [1€J0M

IpE HCXOMHHX SHaYeHHAX ’Zﬂt (M) °

Kak pumHO ¥3 BHpamenms (I.IZ"), B pacCMOTpeBHOM clydas IpH
HOMOJHYTEBHOM OTNycke Temna (napa) OT TypOHHH IIONIpARKa K pacxo-
Iy cpexero napa (WA coxpaHenvd HCXonHoro smavesms N, ) ompene-
N1AeTCA KaK KOJMYEeCTROM LONOJNRWTENBHO OTIyLEHROrO mapa, T8K M OT-
AOMEHEEM HCHONBb30BAHHAHX TEIJIONEPENaNOB OTCEeKa TYPOMHHE OT TOYKH
eroopa mapa KO LOCHeIHel CTYIeHE BEAKNYMTEIBHO K CPeAHeB3BENEHHO-
My Temaonepeunany TypOMHN B neJoM. 9To, B oOmeM, TO.JItCTEEHHO OI-
pSHIeNeHrD NONPAEKH ¢ NoMOUbY "KO3(CEMIMEATOR UIEHHOCTH OTOMPaSMOTO
napa (Trema)".

Ha npaxTuxe B pAalle CAydYaeR 3HAyeHMe Aﬂa LN KopjeHcalrm-
OHHHX, TeILIO| MKETHOHHYX TYypOHB, & raxse TypOMH C IDOTHBOHARJE-
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puem (opu pexmme I, o= 0) onpenengeTcs IO MMENIEMyCH 3HAYEHHD

AD, 3XAN; L AN
ZANT. 13 COOTHOIE HIIA DU __N;_ IR A.D3=Dﬂ T .
JTO CIIDABEIJNEO, ECJE H& DacCMATDHEAEMOM yJYaCcTKe 38EWCIMOCTH
D, = f(N,) NMPENCTAEAETCA IPAMO IPONOpPUMOHANBHOA, T.8. 3Ha-
wenna I, =0, a D, =d N, (rme Ad, =d ), ZAIE i po-
TIEHOM C/yuae NIOABMTCA OMMOKA B MONpaEke, paspas I, -—-!T-T-'- ’
2
TOCKONEKY
AD 2. AN 2 AN
0 T T
— =——— u AD =1 +Ad_2. AN, .
+ 0 XX o T
D, Ad N, N N_

OnHaro, Kak OMA0 NOKA3aHA0 pafee, MCTHHHAOe sHavesme A =
a

OmndKa HaXOIUTCH B IPAMOR B3aKMOCBASZHE CD SHAUYEHEEM Dxx ;

I B OTHEJBHHX CAydYagX -~ IJA TYpO¥R C HPOTHBOIARJEHREM Z TeIliofHKa-—
MMOHHHX, & Takke KOHIEHCAIMOHHHX ¢ IPOCCEJBHHM IapopachpereseHw-—
eEM - 3Ta omnOKAa MOXeT OHTEH CYULeCTBeHHA.

lipw onpeneneamy spadenma A,  INA COXPAHEHMA HCXOMHHX
3Ha ye HHik NT u A, (0 _s) B cIyIae NONONHWTENBHOTO OTHYCKA

rensa (mapa) or TYpPOMHH WIM IOZBOLA €I'C OT BHElHEero MCTOYHMKA B
cXemy TypdoarperarTa MEPOKO® pPacIpoCTpaHeHywe Ha NPaKTHKE IONYYIA
TaKk HasHBaeMHA KOSIEMIMeRT neHHOCTHM oTCupaeMmoro mapa (Temna),
NpEeICTaBAAMENA B OOmMEM EMIEe OTHOMmEHNE COOTRETCTBEREHO

AQ,
Aawﬁ ?

f
HAH AB;J:?A‘DUTE ’ Aang’dgﬂTf
CymHocTh "kosf(mIueRTa HEHHOCTH OTOEpaeMoro mapa (remra)' mo-

SICAAIETCA HUKE.
Ipy HECXONHHX, HOMEA&NBAHX YCAOBHAX (€3 NONOJHHETEILHOI'O OT-

Gopa mapa (Temsa) MOMHOCTH KOHIEHCAIMOHHOTO Typdoarpsrafta MORET

Al
0.5 T

OHTP BHDaXeHa Kak o
7 P~ Pe /_ Zﬂpea h;,‘ pee
a(n) "L(u) '__T‘P_D , PP
o) "i(n) nar
ety ——=Z LN,
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PR
_— N Do) h (1-K ﬂee(m) Z’AN or  (1.I3)
T(M) 860 - y

[lpM DONOMHHTENBHOM OTHycKe mapa Al org » HO HEMSMCHHOM ¥.C-

XOIHOM 3BHAUCHWH Dam) MOWHOCTE TypPOHHAKE YMEHBURTCA. LJA BOCCTa-
HORJIGHRA WCXOZHOTO 3HaueHus Ny.,) HEOCXONMMO DacXol CEe:eTo

napa Ha TYPOMHY MSMEHHTH Ha Mckomoe sHagemme AD, . Ilpm orom Er-

pagenne MOWHOCTH TypCoarperara 4epes3 pacxon Hmapa ¥ TeIIole pelalH

ans caydes D _e=D MOXET VIMETH BEL
p
+AD 0) ( 7.8 Pz ) (Zﬂ;:lez+AD ) (haﬂgrfz(; PME
(H) L(m Fa~h, P p
V=N (D;Apﬂ)(hm +Ah.° "?) )
(M)~ 860
Pord = Pe
Dk K, SN
860
g
N=N ("’M)Dﬁhm}-z ZN 3 ')
HIH L/ L S— (1.1
ki 860 860 .
HPHHEMEIH 0es Cy BE(TBBHHDI‘O ynepta B TOYHOCTA KOHBYHOTO pe-
3yABTATA ere(n) K ez ¥ OCYMEeCTRAAA HEOOXOIUMHE anrel-

pamyeckye npeoCpasoBaHis IOCJe IpUpaBHMEBARNA BHpaxeguit (I.I3)
z (I.13), IOJIY T2M :

p =P
ﬂﬂa i hfari sz ‘g
- PP 57
AD e.,.(/ Ah Z(D””) , (I.I4)
orh L(H) pez hFa-Pz ‘—(—JA ﬂa +
LI o " L(#)
AD, f. 010 51‘,: .
pmart - 9
Pl BPy , BT ( Do) (1.14)



1981 AD hﬁ”g i K (I.149

l
o
<
I
22t

- ea oy - J H -
Kar ensue ns mupamenmit (I1.I4) v (1,34 ), 3xauenue “"Kosidn-
IMeATa DeHHOCTH OTCirpaeMoro napa (Tensya)” 32BMCHT B OCHOBHOM OF

hPﬂTﬁ-_FZ K h%Tﬁ"F
OTHCAIEHRS ——p—-p—-——-—-—"—— TR -7-7——-————
Ty (1- ee) Howy ’?m( (f ez)
p,-
np# 3a8aHHOM 3HaweHud D, , & TAKEe OT MSMEHeHHs Ah (A Pz)

npu nepexore ¢ I, H&D+AI7
Ipr comocTapie HYH L_.;omym ( .I2) mna momcuera smavenus AD

yenes Ada (ADB = Ad&, ANT ) IS caywas NCTIOJHATENBHOTO

ornycka napa (remna) oT TypOmAau ¢ mupaxenveMm (I.IAY) Bmmua ux
IIOJIHES HBEGHTIYHOCT b

OmHERC D CYHECTERYIUNX B HacTOAWEe BPEMA METONaX OCHpejieNIeHdA
"ROCCHBICRTOB UBHHOCTH omﬂpaemoro napa (remia)" LA LpaKTHYE—
CKMX pacyeTOB BEAMYMHOU Ah o Z(Aqa P) npenedperanr. Taxoe ILoO-

nymeHue moxeT OuTb onpapnaHo (He nNPUBENET K CYMECTBEHHHEM He-
TOUHOCTAM B KOHEUHOM pesyJabTaTe) P OTHOCHUTEIABHO HGGOﬂBmHK 3HE -

yeAMAXx AD, ¥ NOJZOTrOM NPOTE.AHUM 3aBUCHMOCTE 7 ) —f( o) .

OLUEHNTH BanaHee BINARKE LIWX (AKXTOpPOB H& KOHEeUHH) pesyinTaT He
BCEI'Jla IpE ICTARAAETCs BOSMOZHLM. llo2TOMy B DACCMOTPEHICM CAyUYas
(Ipy FONOJUUTENBHOM OTHyCcKe (mouBOne) Napa, Telua) oIpeleseHre
noupaeks AD ~ Yepes OTHOCHTEJBHHI IPEPOCT Ad,  mpeimoyTHTENB-
Hee, Tak wax CoJee I[IOJHO YIKTLB&8T BAUAREE HeoO. ONUMH . AKX~
TOPOB O3 IIpeIB&DHUTEJABHOTO KX L.ianyusa.

"Koo ¢ mredT UeHROCTH CTonpaemoro napa (rerma)™ B qacinoM cay-
yae, KOI'ZA BMEHEHHAME 3HAYEHNA [ ( f,ﬂ-fn_ 5)4-/\’”” ( i!;fn ~{ ;7 n )]

npedasdperanr, MoXeTr COuTh COIDEeJeH Kax

;3 Q [('5 'tnﬁ) ("'nn nn )]
A Qs (Lors™ tﬁagﬁp)
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Nogpcrasnas & Copmyny (I.4) AD,=Ad XAN_ , nonyums v

ofueM BLIE:

: T M a
AQ,=D,,,[(8i,-0F, )+ K, (Ap, = Big, )|+

i M ./
i AdﬂZANT [(tﬂrm)ﬂ ﬁ-ﬁ(nl)ﬂ(nn(‘nn(u)_‘ﬂﬂ("))]+

, - /i o
*Bd TN [(80,-AF g)+K, \ (Bip, =00, )] (1.15)
WM, LpimMas LA YUPOLeHns Adﬂﬁﬂdﬂmg ’

’ 3 v/ ‘
AL, (A8,)= a{,,)[(z.’] Dt g K (Bi A 'n)]J-

I
/
+ Ag, SONFOAG SAN. . (I.15)

B 9. cTLOM Cliyuae, KOTHA OSuTallbil. CRELETO I&pa i napa mno-
- 7 % — ry -
cile MPOMIELCTDEEa, & TAKKe BABUCHMCITE (. =f (D)) nt g=f(D,)

¢ 'y W « f
He UZMERRNTCH ARY COXPAHABTCHS DABEHCTRC Aiﬂ—-A?fnﬁ ude, =4,

A4,(A4,)=Ag,,,, 28N, . (1.15")

[pw moicusTe NONDP&BOK K DacXONy c¢Bc iero mapa A, n remna
AQ, (AQ,) mo sanasamm ZAON, Aad,,Ag, ofpaumaer Ha ceds

LamManne To, 4ro spavesme AL, BO BCE. CAYYSHAX H3MEHEHILT
YCAOBK{l pador.., HapaMeTpOR Napa I'OKeT NOACE.THBATHCH Kak Aﬂa =

Ad, LAN_. B ToO e EpeMs NONpPABKa K paC.IOLYy TELJAA IO &HL-
noruuporo suna Jopuyxe AQ (AQ)=Ag, L AN, MORRET CIpe-

IeJIFATHCA TOABKO B Y&CTHOM CHAyYae, O KOTOpOM OXJIO CKaBaHo BLLE.

Bo Bcex Ipyrux Ccnyuaax BBOCXCIVMC YyUUT.UBATE HINAHUE HA [K.C-
XOL TEeILNA TaKike HM3MEHEeHHs COOPLETCTByMUMZ 9.Ténmuud mapa (Boy),
T.. HOOPAEKY K pacXoly Telse : AOCOJKTHLX 3BHAUSHHAX CAENYRT CIi-
pelenaTs no Gepvynam (I.4) wmox (I1.IS'), @ 1 OTHOCHTBARH. X €IVHI-
max - mo Gopmynam (I.5)~(I1.5").

I.2, K mogcueTy monparck K MOMHOCTH Typloarperara
npu [, =const, QGTE(BWE)wanst

CymmapHas nonpabBKa K MOL.AGCTR TypGoarperaTa B OCMEM BHEE MO~
XeT comepxaTs OTHENBHUE DONDY BiM, OTH& L.KHEMO HI3MEHEHKL HCUONB30-
BAHHEX TRINONCPenayoB Ha rpynnu crynededt (oTcerm) mxd rypCuHy »
HBAOM X OTHIOHEHN® DPACXOROB Napa uepes3 OTHONbMHE OTCEXH NMPOoTOWHON
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yaCTH [PH MIMEHEHMM TOI'C MAM MHOI'O YCAOBMA paboTH Typfoarperara

M MapaMmeTpoB Iapa ¥ MoXeT OuTh %%gacanaiggg

ZAN, = Z AN, +ZAN

UAK B COOTBETCTBUM CO CAORMBIEHCHK npaRTuRoﬁ B JoXxee pasBepHyTOR
popMme

AT, 4 At 5
ZAN "‘AN +AN +AN +AN +AN +AN +AN' + AN,

AT, h
HAN, AN T pN, ANk an

T T ?
% o Jmi ﬂ T 2

rae AN, ,ANT yANSAN AN, AN." - nonpakd He OTKAOHEHME CO-
OTBETCTBEHHO HNABACHHA M
TeMITepaTyPH CBeXero napa,
TeMllepaTypH Nnapa nocire
NpoMneperpera, ASBACHMN B
PEryAMPYEMHX NPOM3BORCTBECH-
HOM K TeNnAOPUKAIMOHHOM OT=-
Gopax u pasneHus orpaorar-
mero napa;

AN,?"{ ANTM"f AN, ™% nonparxu Ha OTEAOHEHMe CO-

OTBETCTBEHHO PACX0ZA M Ha-

rpesa B [IBf mararesbHoft BQ-

nn # narpepa B [H} ocHopHO-

'O KOHOeHcaTa,

- NIONP&BKA HA AOTIOAHNTEALHHH
oT6op napu OT TYPOWHH WAM
npuem mnapa (Tenxa) oT no-

AD Ah. CTOPOHHEIr'Oo MCTOUHMKE;
ore l
AN, ", AN_ " - nonpaskk Ha ROTONHATEXLHOE
U3MEHEHHE COOTBETCTBEHHO
pacxosa nepa uepes OTCeKM
NPOoTOUHOM yacTu TypOuHW U
UCNONB30BAHHOT'O TEerAoNepe-
nmaga orcexop (rpynnd cryneHeft)
H3~38 OTKAOHEHUN ycHOBKA NOMU-
Bhy, MO YTIOMSHYTHX BhmE;
AN, - nonpaBka Ha W3MEHEHMe NOTEDhb

¢ BHXOfHON CKOPOCTBO Ha MO-

CXeBHell cTymneRM npoTouHo#t yac-

™M TYPOMHH,
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JHaBaHAKEe IOIP&BKY, KaK NPAaRRAO, ONPEeleJIfNTCHa ¢ TQMOLBL Cle-
IHMAaNIPHUX pacyeTOR, JKCHEpAMeHTAaNBALM IYyTEM OnpelnendirTcd auup Io-
Ip&BKHM Ha OTRJIOCHEHMEe JaRJeHnd mapa 1 KOHIeHcarope (AN 2')

7 B HEROTOphf cnyqaﬂx Ha OTKJOHEHNe IaEjAeHus napa B perynﬂayeMH;

ordopax (AN, , AN .

st cokpares®s ofOpema pasorT NIpu pacyeTax IOIPaBOK €e3 Cy-—
LieCTEEHHOTC yLlepta B TOYHOCTH KOHEUHOI'O pe3yibraTa nexecoolpasHu
oIlpe feJleHHHE JoHyuesna, KOTOPHE paccMaTpuBawTes Hume JmG0 KOTO-
pHE OYEeBMIHH NpH HpUMEHeHAN TOpNYJN, DEKOMEHIYELEX IJIA DacyYeTOD.

llogpofHue YEaSaHUA [0 DACYSTY Ko NONDABKK ¥ MCHHOCTH Oy-
IyT UBJNOXEHH JHaJ)ee B COOTDETCTBYKIMX pasleliaX. oIe8Ch b OTMeyYa-
LTCA OO0IUe MOIEHTH, XapakTepHhHe s OOJBMUMHCTBA pPacuyeTOB.

B Tex caydasx, KOTZa B IIPOIIECCE pacyeTa IEDPDORAYANIbLHO ONpe-
1eJAeTCa TOIpaBka K BHYTpPeHHER MOMROCTH AN , Iepexon X IolIpai-
Ke K MOmHCCTM Typloarperata AN, OGFMECTBJHLTCH mo fopmyJie

SSAN.
dNﬁAﬂé-SZNm U ANT'-'-'ANE (I-T)

B MPaKTUYECKHX pacdeTax NONpaBox C AOCTATOYHOR TOWHOCTBHD MOXHO

(1.16)

NPHHATD 8% 0,01 4 BCETO NEeNasofa Harpysok. B

AN;
3TOM Clydae

AN =AN; (1-0,01)=AN; 099 . (1.16")
ilpy pacuerax NOMpPaBOK X MOMNHOCTH TypSoarperara (oTcexka) Ra
OTKJIOHEHME HAYaJBHHX IapaMeTpoOR Haps, B Y9aCTHOCTH, HEJNECOOGDA3HE
CAELYNIUME DOIYIEHHS.
MOIHOCTE TypOOarpeTaTa 083 peTryinpYyeMHX OTOOpPOB Iaps IpPH HC-
XOIHHX HavaJiBHHX Lapame Tpax npapa MORET GHT]': BI;D&BBH& Kax
B 2__ urﬁ' 2

b ( nor
B(m Pé’-?(H) x(m ,
g4 H3MeRNBUNXCA napama TPAaX ﬂ&p&
{:Q" +Ah.)- Z(Begzh *P’) nar
N = -‘J(“}
T—- 360 (ZAN +5ZANTH )-

Vizsmenenme MOmMHOCTH Typﬁoarpprama (nonpaBRa K Momﬂocrn) COCT2BHT

ﬂrﬁ' arﬁ Py
D2 [EDree 1y ) E Doy higmy )]
860

5 noy
BN =N-N, = -8Z4N,,
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-p -p
[ BhAE Dy ™ E Wi )] az'zw
o(n} pez r. pee{m L(4)

TIe Ah; ~ WSMEHOHHS HMCIOJL30BAHHOINO TENJo-

nepenana Ha TypSuHy (OoT cocTOs-
HHN napa nepen TypOHHO# 50 naB-
%ﬁ B ParE‘P JEGHUN napa B KOHKEHcaTope);

(D ) ), Z(D eem) ) ‘) ~ cysmua npomssenenmft pacxona mapsa
B pereHepaTHpHHl oT60op Ha COOT-
BETCTRYDEMt MCNOXbIOBAHHHE Ten-
aonepenan rpynnu crynexei (or-
cexa) oT TOUXM oTfopa napa Ao
nocrenHeR CTYNeNH BKADUATEALHO
COOTBETCTBEHHO IIPH MAMEHMREMXCSH
K HCXOEHMX HAWRABHHX IApaMeT-~
pax mapa.

Kar norazHBapr pacqepm, ]}’w OTKJICHS AV HaYaAJBHEX 18DaM8TDOR
napa npousseRefEe e, f1; 78" K, CIEHOBaTENBHO, GYMMA 3THX
COMHOERNTEJER E:BM&H.ER)TGH BECEM& HecyluecTBe8HHO, IOCROJBEY OTKIOHE-
AUe SHTAJEBIFR Ia8pa B TOYKAX OTCOPOB B oOmMEM MPRBOJMT K IPOTHEOIO-
AOXHHM M3MeHORMAM snavenmd Dp,, u A;°C '? NpAKTEYECKE B OXBAA-
ROPOM pasmepe, Hanpmmep, IpE omoaeﬂm TEMIICPATYPH CBEXETO napa

ga 20°C (mas EOH,IIEHC&TIHOHHOﬁ Typﬁmiu des IpoMileperpeka) pasgunia
PP
Fors =P m'b' F4
[ Z(Bpezh P) _f (D pez(n) z(u; )]
cocrannser 0,2-0,3%8 £(Dpey,y A7,y ) Ecin He yuntusars ororo

SHAVOHKA HOTOWHOCTD B. KONOWIOM pesyxbrare Gyner He Goxee 0,03-

0,04%. [loaToMy B ZAIBNGRNKX pacuUerax HexeccolpasHo NDNHATL
%rﬁ' 2 Fuﬁ‘fi

B 3TOM CaAydae

_ (m (1 SZAN )
- r 860
D, Ah. (I.I7)

AN --8—6—0*‘“099
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JA TypOoerpsTaToB, HMEKMEX 34BUCHMOCTH paCXoLa CBeXero na-
pa OT MOWHOCTE (KOHIEeHCAIMOHAHE TYpPOMHH ¥ TEeINOCMKAIMOHHHE, pa-
doramime Hz KOAIEHCAIOHHACM pexmie), Cojee YIOOHHM CUYMTaeTCHA BH-
paxeHrs NCLPABKM K MOMHOCTH B OTHOCMTEJBHHX ENEAMIAX (% Wim b

LOJAX) : A-F, PP,
ANT . IJMWA/?J- 099860 ) Ahﬁ 099 ’ ’
b by, N - ER, N (I.I
NT(H) awﬂa(n)ﬁi(m (1 erz)’Z.?M hi(u) (i-KFez)'Zam
a8 NP NOCTOAHCTEE BHYTDERHEI'O OTHOCHTehAbHOTO Ky TypOHHH -
N Ah%-%ﬂgg
AN L - —F,TPZ_E_W?_— . (I.I'?#)
o hy (1K sz ) o y

Kar nowxasupawT pacyeTH, EBHpaxerue (I -—erz ) 1A pasiy-
HHX TypdoarperaTob (WCHKINYas TYPOUHH C IPOTUBONABIEHVEM) 3aBHCHT
B OCHOBHOM OT I&BJEHHA IIapa E BEPXHEM DEeTeHepaTHBHOM OTOOpe PI
(or ypopEA TemmepaTypH IMTaTeNBHOR BomH 3a IIBI), a KOHCTDYKTUB-
HHe OCOCEHHOCTH TYDPCHHH EBANAKT HA 3T0 3HAYEREe HECYLECTBEARO,

Ins TypO¥H ¢ HDOTMBOZABJeAmeM  Bupaxesme (I - Hpes ) CBA-

3GHO B OUPeIEeNeHHOR CTEUECHE TAKRE ¥ CO 3HAYEHWEM IDOTHMBOISEBJIEHAA.
Ha prc.2 NUpmMBEIEHH 3&BVCEMOCTH JCPEIHeHHHEX (IL1A pasJygHHX

TRIIOE TYpOME) 3paveari# sHpaxesma (I - era ) OT [aBJieHHs mapa

B ] BOpxHeM pereHepaTHBHOM OTOOpe Iapa, KOTOpHE MOTYT CHTE HC-
NONBH30BaHH MpPH pacyeTax OOoNpaBOoK. Jna TypOua tvma F B cayuae
OTJIEYMs] IIPOTMROJABJIEHES OT yKAa38HHHX HA PHC.< 3HAYEHHMN BHpaxe-—
ave (1-K,, ) oupemensercs ¢ HOMOWbBL MHTEPIONEDOBAHEA.
pez
s TypOME ¢ peryampyemuME oTCopamm napa rtunce I, II m OT
MOMHOCTH HPH HCXOOHHX HAYasBHHX NapaMeTpax lapa B o0meM EULe

COCTABRT

ol Gors Py & F
- _ p e
N Do(n) hi(m Z('Bpea(ﬁ)hf (n) ) z (Darﬁ(n) hl(n) )KI_ A Nﬂar
T 58 860 ™’
The hf? u NCHONB30BAHHEY TeIjomepenajs OT InapaMeTpoB pe-

I'yIEpyeMoTo 0T60pa ZO HapaMmeTpoB 32 IIOCA8L—
gell cTyneH®Rb TYpCOHHH (B KOHEBHCATOpS),

& NMPH NSMeHNBEMXCH nNapasMerpax napa



-S4 ~

P rE P "F
T 860

—(ZAN +82AN ).

aneHsenue MomﬂooTn TJDGOQPPETuTa (IIOIpaExa) NpW yCJOBUM, QTO

- p o5 7, SZ'ANm
Dyrg=const, Ky=K,; E(0,,,h, 8”12y 5+ Y i W (A s — - |-099 v

P -
hippz-blfm Ahip 2 , COCTABHT
2_ PP X
Tt "ty 86[?
PP /. Ah 0,99
wm AN=I,, Ah° 3 ,__Z(______F_,) o (1.18)
D, AR | 860

Lng coxpapesnd NOCTOAHHOT'O OTIYCKA TeIlla M3 DPerypyeMHX OT-
OOPOB IpK OTKJOUERNT HAYE BALX IIADLMETPOR IApa pacxol mapa pery-

N T
B -
(0 N>y — . PHc.<. quHCﬂHOCTB BHDaxE-
L2 ) aug (I - era ) OT HaBJNEHIS
096 h?":’;le-_ jﬂ 11 mnap. e pepxHeMm (I) perere-
| ¥e paTMBHOM OTJOpe A
92— ] } ! * 1 - B pexuie HIDOTHROI&RIS-
l [ ] . Pl HYLS
] P:[‘T_I:]:Z— & — E KORIEHCOIDIOHHOM DEIH-
0,88 ] : ME
— .- 1
2 S
QB‘I ! 4] 1
Ll 1 |
0801 — 1 I S |
.l 4 4 P}'




- 25 -

AVPYENMOTO CTO0Opa JNOJZeH IIBLEHITEHECHA HaE cHauvesne
*A‘anﬁ

ors” ‘ -~ tﬁagﬁp Dors
IIpn paooTe Typlcarperara II0 BACKTPIYSCKOMY I'PafMKYy H3MEHS—
BT D CXOIa N&pa B PeiyiLpyeNuld ordop IDH HEH3MEHHON 3HAYEHVH Ih
0yne7” COCCHe I FETRCS ooowﬁercrﬁytrﬂ‘ I2IIGHEHII M DLCXONa nupa uye—
pez CTCRKM IIDOTOYHO. 9aCTH Ty pPOithh, D CTIONCIIBHLHE 3& peryirpye-
110 OTODON IS ., Lonpath K MOUHoOCT Typooarperara B 2TONM Clyvae
MOLET G T, BuD&a.J o8& Kak

s

bk BB PP
ANT Bﬂ(ﬁ)ﬂh [(-D Tf{ﬁ) Tg)( .;_( )2 2)/(] Z(B H)hf..;:-f’z

Ape———

860°

] 0.99

LLOC. & COOTESTCTRYMIMY anrelfpalyecrily Ipeclpasokafll k ¢ Jye-—
TOL, YTO ZRayoHne nponiBerenus eernaug ADMAAK IPCHE DL LITAO
MBJIO, NOAYUHM:

“F
) h” K 099
PPy ( orion’ : p 099

a(u)

LI TyPOLH € peryiupyeMEMM OTCOp&MIT Tapa B 1)), BEIEHHEX EHUe
( OpHyJiex T0ji F%yaﬂeﬂﬁem MCOOJBJOBGHAOTO Telsonensnana ga TyperHy
B LEJIOM (Ah fo 2) NOIpa3yl'eBaeTCH CyMiia IsMeHelH, HCIOND—

JCBAHNLX TEIoNepenasor OTCEKOR (9acTer) IpOTOUHOR *IiCTM TypOu-
HH, Ha KOTOpHE YCrOBHO pa3nejeHa BCA IPOTOTHOA YacThk Typoiiy, LO-
JMUYBCTBO OTCeKCB {gzcrell) onpenexnsisrcsa kax A + I, 1is n - Qwc-
L0 perynupyemMux orToLpoB napa. llon HameHeHueM rermonepenana o-r TOY-~
KA peryaupyerorc ordopa .o mocrejsell crynenm Typlunu (4h; o z)

NOKpal3yMeBasTCs CyMMa NMaMeHeRmil MCTONLBOBAHAHX TEILIONEepenafoB OT-
cexoB (vacrefl), DACTONOKEHHHX 3a DACCMATPHBAEMHM DEIyADyEMEM OT—
Ocpom mapa.

Hanpumep, mis TypOuBH C per, MPYysMHMY IIPO¥:RBOACTBEHHEM X TEIl-
NO{¥KaIMOHHEM OTOOpEMI Iapa

’E

Ah ah, { Y81 *4 wm-mhé :m.a;
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IS NpPOM3BOLCTBEHAOIC OTOOpa mapa
hy

L t YHA ?

IA TBHHO§ERauHOHHOP0FQEGOpa

2
ARP =R 4

B raHAoM npumepe TypOmHa yCJIOBHO pasfeieHa HA TPH OTCEeKa:
JaCcTh BHCOKOro gparnenmsa (YBL) BRAKYaeT B ceds NPOTOYAYER 4YacTh OT
CTOIIOPHOIO KJAIaHa L0 peryiupyeMoro IPOMIEBOACTBEHHOI'C 0Tlopa Ia-
pa, 9acTs cpenHero paeieHws (YCL) - IpoToYHYKL 9aCTh OT KamepH
IPOM3EONCTBEHHOI'O DeryJupyeMorc oroopa napa Ino0 TernnofMKalMOHAOTC
peTyJMpyeMoro OTOOpa Lapa; YacTh HUsKoro jJabienmsa (YHI) - or xa-
MEDH peryImpyeMoro TeIIOCHKAIMOHHOIO 0T0opa mapa Mo mnocruelnel
CTYNEHE BHEJAKIMTENRHO.

Ing TypOuMH ¢ OIHEMM DeryJMpyeMHM OTOODOM Iapa paspesespe Oy-—
et caenyiuee: UBL ~ OT CTOIOPHOIO Kianapa N0 peryiaMpyeMorc or-—
6opa mapa ¥ YHj - OT peryjmpyeMoro ordéopa napa Lo Hoclendeidl CcTy—
IEHAY BHJKNYNTEIBHO.

Ipe panndus X&paKTepPMCTEK (OTHeNBHHX OTCEKOE WAM Jacreii) Typ-

CMHH, PACHOJOREHHHX 32 pPeTyJAupYeMHME OoTOOpaMHM Napa) 38BHCHMOCTH
BHYTpeHHe#l MOIHOCTHE OTCEBA OT pacxoma Omapa Ha BXoxe B Hero, Io
ROTOPDHM MOXHO on%eﬁemm OTHOCUTENBHHR NPHPOCT pacxola napa o

. SE—— /
MOIIH OCTH Adarc AN, ’ mocienumd wieH B Bupaxepms (I.I8")

MOXBT CHTE: IPOLICTaBJMER B BHIE
Pa~Fy
Z@ﬂorﬁ h; K’)qggu-): ADm‘E

B arom cayuae B ofmem BUI® 0-p 07C
- FpFe
D, Ahfe " AD, s )
ANr' 860 = ZW (I.18")
Ina TypdmA ¢ ABYMA DETYJUDyEeMHME OTCODAME Iapa d7¢
n T
5 Aly,s N ADarE . AD,,5



AN; 360

1 T
o BUers  _ ADys (1.18% )
Admmd,m Ad

YHA

B paze caydaeB, Korga OTCYTCTBYKT HIaHHHE IO BRYTDEHHEMY OT-

pocuTeabHOMy K orceruB (dacTeil) TypOmHH HId pacyeTa 3HaveHHS
P, - F.
Ah £, 1en8COOGPAsSHO IONPAEKY K MOMHOCTH M IS Ty pOHA cie-

T'yARDYeMEME OTOOPaME Iapa BHPAl3MTh B

IpencTaByB Mr B BHIE

I he
I.(H) (f'erz) [!“Z ;TE 7 - Pi = Kf )]

1-K s )
- 4] L(H) pee
Nr" 860 Tom
B 00038491RB Py, p"f’z
ah;” K, h, vy
Ah%‘iz - 4 ]ﬂ ;2 (1_ )
{ f.(m P83
I0CJe aJrsCparyeCENX IpeoOpasoBaHHi ILOJYInM;
.D orh = gonst
- ]
AN, Ah[ [1 £(72a) ] 0,99
= —Fr—————pﬂ———‘; (I.I19)
g 'z N orl *
Ve iy (-Ho) [1-Z(ZZ2E) | 1,
npH 0W5=const
ANT Ah%-Pz {f E(T;-H)]ﬂ,gg 1 099

—z -Y(AD 5)-—-————————--—-—-—-— (I.19)
R~P 5 ord
Ny t(n)z(f-K )lf Z(D: g}‘?am b [f RAY/ 7’”



b-F [ - Dorg ]
NIaNn ﬁ* p pAhi 1 Z( Dr——ﬂ a)qgg —
0 2 N ot
N, h ("ere)["z(gﬂ ﬁ)] Don

. D5
Al (<22 8) 099
B ] ___( p ) _ (I.19")
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(‘:arﬁﬁtﬁacgﬁp) [ fﬂz(ﬂgi )J Tam

Kosddwmenr 6  npm oTCyTrcTHMW HAHHEX A €DO NPSMOTO PH=—
TCAELNA MOXET ONTD ONDeXieNIeH 13 JMArParMi DELIHioB TYPOTHN C yue-

' -P Fo-
rom Bupamesus (I.I2 ), npuamwas npm srom A7 4 = kP2 7,

Ge3 CymeCTBEHHOH HeTOUHOCTE B KOHevikM pesynsrate, A = I (cm.

paslie.l.0).

KosQ(.MimeHT g MOXHO pegncwa}mm B BUIE

p-p FyF
P-Pz p-p f‘]ﬂ 2 F ‘
anf P p P (e el g )k
T T\ PR PPy A
o(u) ol

Q= ———= ———
Pﬂ"Pz %*PZ /?PndFZ F:? F2

[Z .
Aty by (el

P "Pz
h”(“) 7a£{u)

C
PC"PZ PPC“FZ % "'H'g _ Poc"pz

o P e =
WNA Npy. NpaKTHYeCKOM paBeHCcTEe /7 . = pitu) ? oi lzmgm,

a=B(1-K" y 0w ’ (1.20)




- YY -

c C ¢ c
rie hﬁp-%, hf"&u hﬂ?;?,hﬂpf;f ‘- pacrmonaraemse TenJonepenagyd CooT-

BETCTBEHHO NPU HW3MEHUBHUXCH U MUC-
XOOHHX TapaMeTpax naps; ¢ MHIOER-
coM ( PPC - Pz ) - OT COCTO~-
AHUA mnapa Nepen conaamyu I cryne-
HH 3a xKamepo#t orbopa 10 COCTOAHHA
B KOHJEeHcaTope, C HHIOEKCOM (P;-Pz)
- OT COCTOSHUA napa nepen CoOINg-
Md I cTyneHd TYpOHHH 00 COCTOSHESR
B KOHCHCATODE.

Ina TYpOHAH ¢ IBYMA peryJyMpyeMuMy oTOopavy napa tunos I m T:

c c ¢ C c c
Bh BR B bty FaPr PR,
C C c ¢
PPy PP P, P P —F
plz_, Fr7r2 p2_, T2
h, -ho U ho(m =h,.,, — BAs orGopa T;
D ) I I
ord n T
>\, %=p %* 3,

Pacncnaraemie Tennonepenaii OHpefeNsRTcs RO (§ —Iuarpamvs
B COOTBETCTBYHM C 3aJaHHHMM YCJOBHMAMM ¥ N3MEHEAIAMY HAYaNBHHX [a-

pameTpor mapa {cM.puc.3,0). Bupaxesme (I ~Kyps ) MORET IDHAUMATE-

CcA IO pAC.<, €CJM W3EeCTHH 3HaveHnsa IabkneAuili mapa B I perenepa-—
THBHOM OTOODE .
8K BRJIHO, 3HAYEHRE IONPEBKA K MOWHOCTH TypOoarperaTsa IIpH
OTKJIOHEHUE HauaNbHHX NapaMeTpPOE mapa ¥ Da-'-'canst TIPOTIC PITMOH AN B
HO M3MEHEHWn WCHONB3OEAHHCTO Temsonepenaga #a Typlumy (oTcex)Ah;.
ARanm3 IoK&a3uBaer, YTO OCHOBHLME COC T BILA 1WA , . cpmmp;,fuémm GTO
U3MEHEHWE NP Nepexole CO 3HaveHmi fg(ﬂ),(%m)), tam)’(to(m)
Ha HOBHE %(P;) , L, (t:) , ARNARTCA MSMORGHWA: o
a) pacrojaraeMoro TeIlIONepenaga TypoiaH (oTcexa) Af?aa 2 .
CHPEne/iAeMoro OT GOCTOAHMA Hapa Nepep comnamy I-3 crynenu Typln-

Ay (oTcexa) AhHPF"P‘”- IO CPeNH@B3BELIEHHOMY IaBleRuK nmapa (Ie-

. c .
PeL comnamm I-4 crymesm) F I HavYelBbHO4 OHTaNBLNA Hapa L,

1 ?
0) moTepr oT EJARHOCTH lapa - A JONM Tensionepenafa, pac-—

Hon:gz;.gﬂﬂoro Amxe qmamE X = I (rme X - creneHp cyxocTm Hapa)
o 2.
A'Zoi(x) !



Prmc,.3,a. Onpenesegye Ten-
JonepenafoB B 30H6 Hepe—
TperoTo napa

Prc.3,0. Onpepenenme Tel-
JOI8penancR Ha KOHTeHCa-

MIOHAYD TypORAY

Pnc.3,8. Onpenenenme Telionepena—
OB HA OTHONBHHE OTCEKH TypPOHHH
e [T



oy Sou)
l:; r

Puc.3,2. Onpegelleue Temjaonepena—

NOB Ha OTIHEJEBHLE OTCEKM TypPOMAHH
rma IIT

Lxifu

Puc.3,0. OnpegenexHue Ten-—
JoNepenanoB Ha TYypOuUHY C IpoM-
IepeTpeBoM apa
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B) K peryaupyrumeli I-# cTynenm TypOuHW (OTCeKa) 22 CYET

OTKJIOHEI IIapameTpa —-f-:‘— ECJIELCTEHE NSMEHERNA pacnojaraeMoro
PP
gIia a 3Ty CTYIeHD A 2
TenJicneperala H B N} 701 (Fm’
The {{ - OKpyXHasg CKOPOCTH BpameHmnd palOOoyeTro MUCKa peryim-

pyLiled CTYIIeHH,

— TeOpeTHYESCKad CKODOCTE HCTEYSHWNA Iapa W3 COIJa pe-
TyJIRpyed CTyNeHH.

(pmauvas BO BHEMAHME CKASagHOe B mi.J m b, a raxue uro

Co

P, P P Py
AR:° T ARS
—_——= -——e-—- s MOXHO 3amucars
ﬂ_Pz h (s FZ
{{n) t(u)
c C_
Ah%-Pz Ah%_PZ A ﬂ' PZ A %C_&
{ - a + ,ZUI(X’ + ,]ﬂf(P-CT) , (1.21)
h%-% hpﬂ-& Fg-Fz fZ ""Fz
i(n) a(n) 7““, oi({n)
8Py p’-p,
Moi (x) An,;

THE —— 7 M ——;",.;.-‘:E’—’- IIOIIP&BKY , yqnm;apmme BIMARNE
é na sHauenme Ah° 2 uamesesns co-

OTBOTCTBOHHO MOTEDPb OT BAAKHOCTH

napa u KilJ peryzwpyvome# c'rynem:

(sa cyerT U3MEHEHHA NapaMeTpa T ).

[Ipm npaxTMyecKmX pacdeTax, KOT'fa M3MEHERMS IABINEHEA R TE‘M—
nepatTypH napa nepel conjJaMd I-4 CTyIeHY BH3HBANT TAKKE H3MEHOHNS

norepb OT RIARAOCTH Iapa, yIoOHee M3MEHEHHME pacmonaraeMoro Tel-
jonepenaga TypOMHH (OTCeKa) ¥ BHAYEHHs IOTepL OT BJIAXHOCTH OIpe-

LIEJATH ONHOBPESMEHHO, T.e. IPEJCTABRNAA, YTO
c

PP A =P AC-P
Ah 2 Ahn Qm( ir) -

hPﬂ PZ h ﬂ F P PZ

) o(n) 70.{(#)

Ecam mpomecc pacompesds lapa OpoTeKasT IOJHOCTBR B 30HE IIe-
perpeToro napa IpH pacdeTaX IIONPABOK [18J18CO00pa3HO HOJAb3CBATH-

Cs1 COOTHOMEAHEM AP, p°- P, pi-P,
AhC 7Bt Aigpen (1.23)
Fo~ Fz % -PZ P PZ ,

hi(u) hﬂ(n} ?aL(H)
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a B ChydasgX, KoI'la H3KEHEHHE pacCloJalaeMol'o ‘I'E'IUIcOHB COHA4a Ha pe—

TYANDYOIYX CTYIeHb HeCYyUleCTBEeHHO, NPHHUMATE Aqm(:zcr, =.

Meronua onpejiesnenyd 3HAYEHNY

Pac" Py by =Py A oc_ ¥
A hax A hﬂ A ’Zm (p.CT)
— "";T"T " _E___ IIPUBOINTCA E DA3M.l.4.
o T2
ha(m D(H) 70:,(

I.3. K nojgcueTy NONPaBOR K MOMHOCTH Telliol MKALMIOAHOTO
TypOoarperara IpH padoTe eI'0 110 TEINOBOMY I'pac MKy
I1pK QWE =const

[Ipy pacoTe TeIIOTHKAIMOHHHX TYPCHH IO TEIJIOEOMY I'Dag MKy 3a-
JaHHOR ARNAETCA TeILIORaA HArpy3Ka OTOOPOR — KOJMMYECTBO OTIYCHA-
eMOTO OT TYDOMHN Temia wiy (pexe) KoamyecTRa OTCHpaeMoro nana.

B 3TOM caydyae OTKJIOHEHME TeX WJM HHHX yCIOEME paloTH Typloarpe-
raTa, mapenMeTpoB Iapa mepen TYpOwHOA M PEeTyIuMpPysMHX OTCODPOE IIpH
HEeU3MEHHOM pacxolle CEBexero napa Ha TypOuHy MOXET IIDUBECTH K KH3Me—
HEHUK KaK MOmHOCTH Typloarperartra, Tax ¥ KOJAMYBCTRBA OTIYCKAEMOTO
remna (mapa). Mg coxpaHesua HewsMeHHO@ 3aiaHROU TeNnoBOX Ha-
I'PY3KM OTCOPOER HEOOXOmIFMO COOTEETCTBYWIee H3MEeHeHNe pacxola ChRe—
#ero napa. Taxkmm o0pason, IPY OTKICISHEW YCIAOBMHA paloTH, NapameT-—
DOEB mapa INOoUpaeKy OyIyT RHOCHUTHCHA K 3HAYSHHAM MOMHOCTH M pacxona
cRerero napa (Temna). B olmeM BuIe IIONPEBKA K DaCXONy CREXero na-—
pa Ha TypOuHy OYIET COCTAEBJATEH

AD
LAD, =5 —5%— (I.24)
(1- erz)

a NOIparKa X MOuoCTH Typooarperarta OyleT OIpene’iAThCH IRYMS CO-
CTEGEAAKNING, YIATHEAJWPILHM W3NEReHNE MOWHOCTH :kCHAENCTBUS:
- HU3MEHEHMs yCJOBUY, IIapameTpPoB napa 0Oes KOPPEKTIIPOBKK Moll-

HOCTH H& DO3MCLALIE OTIUIO CHUMA KOJKYeCTBa OTIIyCK2EMOI'C Tella (Ha-

pa}) AN, ri1) s

~ USMEHEHNS pacxoja CBe:'eT0 mapa Aaa oleclledysHis Aeus3MeHA0-
0 KOJAKxYecTEa oTmyckaemoro remna {mapa) AN r(z)

SAN, = AN, ) +AN

T(2)

Bupaxesne (I-K ., ) yusrusaer ceass All,.5 ¢ AD,
I
ROS(C mmenr K —Z—,‘gﬂﬁ"’— , The  LD,,, — CcyMmMa DacXoJoB Iapa
()

fa pEI‘EHBpEl'I‘HBHHB [Ioaorpeparejm M3 OTrCeKa LIpOTOYHOU dYacihm OT CTO—-



- 34 -

IOPHOTC KJaNaHa OO pacclaTpusaeMOTC DerynupyeMoro ordopa (BKJm-
yas pacxon Illapa Ha persdepaTHMBAHY IIOROTPEEaresb, [OIKJIIOUEHHHI

% DETYJIIDYEMOMy OTO0DY ).

ZEEE N

09 ~

Prc.4. SaBHCIMOCTE: EBHpAReHNs

(I —iﬂgz ) OT JABJEHNA IApa B

BepxieM (I) pereHepaTWRHOM OT-
~ Oope £
o8 Yoknb) + tox — OHTAIHIMK

nmurTareabHol BoAW (OCHOBHOIC

KOHIEHCATa) Ha BXone B nepBHy
(mo xomy BOAH) pereHepaTHBHHN
noporpesaTeab TYpOUHH (OTCeKa)

a8

D
[Ipr OTCYTCTEMY IIPAMHX JARHHX IJNA pacuera eHpaxennms (I —Km)

ero MOXHO OIpeneJMTh 1IC pWC.4, €CAr H3ESCTHH IapjeHHs Iapa B
I peresepaTHMBHAOM OoTOCpe lapa B TemiepaTypa KoHJeHcaTa (ImrareJihb—
HOfl BOLL), NMOCTYIAXEEr0 B per'sHepATHBHHN IONOTPEBATEND, IIOIHJIK-
yeHRHl K pACCMaTPHEAEMOMY peI'yAXpyeMOMy OTOOpPY WM XK IIepBOMY
(o x0Jy KOHJEHcaTa, BOIH) MOLOI'pPeBaTesNl, OTHOCAMEMYCSA K INaHHOMY
OTCEKY.

IIpy OTKACHOHME HadYaJBHHX IIapaMeTpOoOB Iapa IONpAEKa K MOI-
HOCTHM B OTHOCHTEJBRHHX eIMAMIAX IIPH pacoTe TypdoarperaTa o Tel-
JJOBOMY TIpafuKy I HEM3MeHHOM pacxome Temia B OTOOp B olmeM BHAE

MOXeT CHTH BHpaxeHa Kax
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pi-p, [ D, 5 }
AN, A, -2 (5 a)| | 099
- PSP N | D
Nr ha; Z(f—erz ) _’F Z(ﬂzrﬁg )] (EL
5 AD,r5 099 (1.25)
(-k> )0d.? "N,
pez 0 T

Insa TypOuR Tyma P

c

ANT__ Ahf’ Pzﬂ,gg ADHP(ADZ:{) (1. 25)

T PR, N\ - b1, e
Np B (-Kpee s A, (1-Kpe2 )N,

B mupaxeaumax (I.25) m (I.25) Adop" L &dﬂ — OTHOCIITE 1b~

HHEe IPHMPOCTH pacxola Iapa Ha BXOOe Ha& eIMHANY MOMHOCTH COOTBETCT-
BEHHO OTCeKa TYpOMHH OT CTOHOPHOI'O Kialasa L0 paccMaTpPHBaEMOTO

. K‘D
perynupyemoro oréopa M TYDOMHH B nenom; comHomuTeNd (I - Hp,, )

JUYRTHBEET DACXOIH IIgpa Ha& pereHep. THBHHE NONOTpPEEBaTe]aN, OTHOCA-
IMecs K JAaHHHM OTCEKaM TypOWHH,

PP
3paverma Ad,’ 7 n Ad, npusmmanrtcs mo saBECHMOCTAM

Ni aTC =f(17mc) n Nr =f(D,) , mocTpOEAHEM NGO IO pe3yabra—

TaM TEILJIOBHX MCIHTAaHWE, AuO00 IO HJAHHHM TEIJIOBOI'C pacueTa Tygcﬁnﬂu
~P.
0 /2

(orcexa). Kpome aroro, ¢ LOCTATOYHON TOYAOCTEHL 3HaveREs Ad,

MOTYT CHTH HalilieHH M3 IMaTpaMMH DEXvMOB TypOmHH (cM.pasm.l.t).

1.4, KX onpenenenmio oTHOMEHN

A pPo Py 1 Fa P Anfe P
ax , 4 U Qoi(&c?‘)
th“Pz hPﬂ_Pz Py Py

oxX(u) 0 Mot (m)

IDH pacyeTe NOIPABOK Ha OTKJIOHEHWE HAYAIBHHX
IapaMeTpoR Iapa

[lon rTepvmAOM "HavalibHHE NapaMeTpH mapa" 37[6Ch M Tanee Iof-
PasymerawTcs JMOO LaBiefme ¥ TemMIEpaTypa CBEZero nap. nepen cTO-
MOPHHM KyanasoM Typouau ( A, , t, ) , :mdo mARNEAME W TeMMepary-
Pe. (oHranbins) mapa Iepel peryimpyidiiM IapOBMYCK OPUaHOM OTIENb-
HOT'O T '

oTceKa (gacTu) TypOuHH (Paré': tor5s Lors ) -



- 36 -

IJA ROHISHBCaIMOHHHX TypOMH Oe3 IIpoMOeperpesa Iapa Wi orT-
NeJBHHX OTCeKOB (4YacTejyl) TeIIOCHKALMOHANX TYPCHA ¥ TYypOHH ¢ IpOM-
IlepeI'peBOM Iiapa NPOLIECC paCIUDEHUA Napa 3aKaHYEBAeTCH B 00JacTH
BJIIARHOTO IIapa.

[Ipr n3ameHeHVY HavaJbHHX DApPaMeTPOE Hapa IPONCXOIHNT H3MEHEe—
Ave pacIoJarasMoTo Telonepenaga Ha TypomAy (orcek) M cMmemsHue
Ipo1ecca pacImpeHma napa B 00JacCTh OoJbled WM MeHbmEe# BILiHOC—
TZ Iapa, 4Y9TO IPUBOIMT K yBEJMUYEHHK WM YMEHBMEEUK HNOTEPH SHEDPIVH
napa OT ero BAAXHOCTH, T.8. K A3MEHBHWD 80 PaOOTOGIOCOCHOCTH.

B HacTogmux MeTOIMYECKEX yKazaauWsaX yd9eT U3MEHeHHs pacloiara-
eMOT0O TEIJolepenana ¥ IoTeph OT RIGXHOCTE DEKOMEeHIyeTCs ocylecT-
BJIATH ONHOBpPEMEeHRAO 1O opmyJe

Py-Fr [ py-X, XX, /14X } Ff’nc‘fx’” (XX 2 43x (u) }
____1 - TTAz U/
PPy (R-Xu X% 714X, (u)
hax(nJ [hi(m +h£(u) —'E-L)
pE-x
hio l+hLXr XZ (1;x )
- C ( "'X )u - ) (I-%)
pla Xl 7 ( [+X, (u ’)
L{H) L(u) 2

o "1 M2

rae h; ,h: h, ¥hy, " - scnoxbaopammwe renxonepena-
A TypOmHH (oTCexa) Mo npen-
PADMTOXABHO NPMHATOMY Nponec-
CY PSCEMDEHHS napa COOTBOTCT~
BOGHHO OT COCTOSHMR Mapa mepex
conxaMn I-f crynemu TypOHHH
(orcexa) 10 NEPECOUGHMSE MMHMN
PACHRDeHRA napa ¢ xuHHeR cre-
neun cyxocrTx nmapa X =X = I
X OT 9TOo# TOWUKM RO TOYKM Ne-
peceuenns ¢ xuHueft X =Xupi HOBMK
N NCXOAHHMX HAUAXDMHX NapaMerT-
pax napa (cm.pxc.3,0-3,7).

Iponscc pacHmpedEs mapa B Typoae (oTcere) CTP rcﬂ B LS-

s
IEATPEMMO H& OCHOBAHEN NPEHEMAGMHX 3pauesmd KO 7 » nl m’;’-

Hagyazmhaag TOYKA IDONECCE OIPSISAASTCS I6PDECEYSHNSM JHENR
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L c
( =(, wP =F , xoHeudas - NEDCCEUEHNEL MIHILA JHTaBIML
napa i-'-'ixz i cremenu cyxocrn X = X, E KOHIE IIPOLEcCa pacimy-
peHms. LH.YeHUE L, HE-TOIUITCS 1O ELIPALIEINi)
: . Pa"% Py -"F
pC_p LXZ- Lﬂ_ hﬂ ,Z&'z. ?
5 ..
re /%” =t,~L,, = DPACIOJZTaeMky TeILIONeDne: aj;

{,, — DATaJRONA 1apa B KOHUE TeopeTHYSCKOIO
IpoLecca pacimpenns Inapa, onpopeidenas Ie-
peceyenreM JIHWY SHTPONMI Iapa II0 CoCTOoS-
HIO napa nepel comjanm I-#t erynenn s: e
maren lanleHWT Iapa B KOHLE IIpolecca pac-—
LUIpeHIa ~ ILBNeNa orpadorartiery napa A =
= P}Z .

ocanapAll Ipouece pacIiipeHMs Hapa IpelcTawisercs IIPskol JoI-

HUE,, COeNMHAMLEl AGYaABHYL II KOHSUMYH TOYKM IIpOLIeCcCAa.

B Touxe meneccyelya AMHNII DACUUDEIMS Hapa ¢ JNHKEed X= X, ={

HAXOURTCS SHATANBINA Hapa L

Cmpe _eJisiuTcA TBHMOHBPL aJil Ipu UCXOILHLY IapaMerpax lapd B

30518 TIEPETPETOrO Iapa

21

(Po Xju _ |
h:.(n) (n) “Lyitn)
Il B 30HE ER& CHOTC nia )
TR
{ () X(n) “Xo(U) ?
& Tamie MDI HOBMX 1ApAMeTpaX Napa COOTBETCTBEARO
hp"px i A

Iicmm nponecc pacmnpeﬂﬁﬂ mapa B Typdﬂﬂe (oTcere) NpOMCXOUMT
IIOJHOCTRI B O0NACTH II®DEI'pPeTOore Ilapa, IPH pacueTe NOIDAEROK y9H-
THBAK T M3MEHEHHNE DACHOJATAEMHX TeIIOIEepSNaNioB OT COCTOSHUA Iapa
nepej conﬂamn I-i crymexn TypOusAH (oTceKa)

P
a L ]
M:"‘ > =(1a"13t)'(£a(”)—12t(”)) _(lo=tee) 1. (I.20)
_ , . . . .
hofu) La(n) Lat(n) ( Lotn) "‘zt(ﬂ))

Ha puc.3p- 3,0 munkcTpupyeTcs HaXOKIEHNS HEOOXONIMHX TEeIJio-
epenajoB njq pacyera NONpagok ¢ MCIIONB30BAHNEM (5 ~IHaTpani.

lipg srom npuaaro, d4ro ﬁj? P(H, X = hm

OnlaKo ROSMOXHH CJydY9ay, Kor'ga STH LaBJERNA PN I'CXOIUILX W
H3MBHENHHX HauyaJBHHX Tap.MeTpax napa MoryT CHTE M He paBiu,
Ha pac.3,5 PUIDCTPUDPYETCA OlipeliesleHre HEOOXOIVMHX TeIlone-
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PeNanoB TeIlio; MKaimOoHH ol TypOuHAH ¢ ILBEyMA PETYJHDYEMHMI OTGODaMH
napa T.oa IIT.

OTHOCHTENBHOE U3MEHEeHme TEeIJIONepengna Ilg TYPOmH 3TOoT0 TH-—

1a COCTAEUT: ptp,
Ah ( h. + A. + h.
P _\"iysa " i yca { yug) _1,
a 2
. + f.
hcu(u) (hL(HWBA hL(H)qCJI+h£(H)‘fHE
e .
YO, ot =i B an
i s =™ ¢ ysa) Tpi ygg 7 oygg o i YB4
. g .
hi ueg (¢ Lousa™ 2t yea )']m ved * Yoyca qum_bf yeq s
. a-p .
h¢ YHA (X) (zum 2¢ UH.&)’Zm urtr Loung “loyca M yug (x) 3

. {4 Xz
f; unﬂ,z(“zum )+("x, 2 yHa ) ( 2 )

ARanoOTHUHO onpeneﬂmomca TEIJIONepenaiH M IJA MCXOIDHHX YCIOBUH
(c mamexcoMm M ).

c c bx
Lanesns P’ wu P’ naxomsress mo samucuMocTM P =F (D)

m P = £( BqH .&) KOHRDETHHX TypOUH, a IIPE ®X OTCYTCTEMM HCIOJIb-
Bymcﬂ QHaJIOTNYHHE SaBUCYMOCTY OIHOTHIHHX TYpPOHH (C OIHOTHIIHHEM

peTyMPOBaHYEM NapOBNyCcKa B OTCER), IPEICTARIEHHHE B OTHOCHTEIB-

HUX eIMHALEax: Pc Bﬁx pc ﬂﬁx
_n_ HE T _ YUHA
P ( 70 )? __Ex—)

BQHﬂ, MAXC

SHavenmsg KIII 9B, YCL, WHI (oT cocTosA¥A mapa nepen conja-
M I-fi CTYNESHE) IPMHMMAKTCS [OCTOAHAHMA OpPH H3MEHEHWAX IapameT-
DOB CBexeI'0 Iapa ¥ paBHuMu coorsercTeesfdo 0,80-0,83; 0,75-0,85;
0,70-C,80 (65115[1133 SHAYEHNA - OpW COJBIMX pacxolax mapa Ha EXO-
I€ B OTCEK).

PacueT BINSHEAS Ha OCHOBHYER IIOIPE&BKY USMEHEHHS BHYTDEHHETO

orHocHuTenbHoTo KIJI perysmpykmeii cTymesm TypOmHH (oTCcexa) CBRONAT-
CH K ONpPEIEJEH¥E OTHOMEHRS

ay -

o0 "2

A?m’ (pcT) ANp.cr
_-E-—_“ ,

-Pz
!Zaz (n) N‘r
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T7e ANP.CT- N3MEHEHNE MOWHOCTYN DeI'yAUpyXiie# CTYIERE TOJBKO
38 cYeT OTKJOHeHHs es HiIl, KoTopoe olpenelser—
Cs EKaK
AN MM (1.27)
pcr 860 ¢ .
THe hap. cr(y)~ DACHONATaeMHH Teliomepenay Ha perympdymﬂym CTy—
T8RD III_;?H VCXOIHHX IiapareTpax %m) .

D(n) * "p.er{n) ?

A'cha crj E3MEHexue BHyTpepEerc orsocmrexbsoro KK peryim-

pyKiel CTYIEHE 38 CYEeT OTKJOHEHUSA IapamMe Tpa A

B
IIDE H3MEHEHUH DACIOJJaIraeMOI'0 TelJjorepenana Ha

J@HHYD CTYNeHb NIpW Iepexofe C HCXOMHHX Ha HO-
c
BHe mapamerpn mapa (£, (),

Lns ompejiesIeHus 3HAYEHASA A'Zni (p.cr) HEOOXOIMMH 32BHCHMOC—

U
TH Izaimﬂ)—f(-z.;)m IpK 38J2AHAHX COOTBETCTBYKUMX I'@0METPHYECKUX
IapamMeTpax CTYOeHM B CKODOCTH BpameHHA poTopa TYPOMHH -

. —-—
’Zm(p.m!
=f(h, EF o)

a pEc.5,a ¥ 50 mANRCTpUPYNTCA 3aBUCEMOCTR BHYTDEHHETO
oraocuTeardore HiJl OfHOBEHEYHON, &8 HA DUC.6 ~ IByXBEHEYHOR pery-
JUDYIIMX CTyIeHdel OT pacnojaraeMorc Temjonepenanga Ha Cryinefls, 10—
CTPDOERHHE H& OCHOBAHMWE CIIEIMaABHHX DACYETOB., OTH 38BUCUMOCTH MO-

T'yT CHTDL BCHOJAB30BaRH IJf oueHku mamenedma KOOI Af i (p.cr) TPH

OTKJIOHEHEAX f1, per
Kark BUOHO M3 I'paGMROB, daulosee peskoe mamedenme Kl pery.m-
Dywime? cTymeH® RaOGANIAETCH NDH OTKJICHEHHAX NepenafoB OT OUTHMANL—

HOT'O 3HAYeHMs] B CTODOHY yMeHBMEHN:.

I.5. K onpenenesuw roafdmmesnta &
IO Juarpamve DexuMOB Typoﬂﬂu

Comocrapnas pupazesme (I.I2 ') ¢ mpameﬂnau b= 7—FLL—

MOXHO omnpenesmTh, 9ro mpx A = I 5-— , r.‘é(.")n&aaﬂ
ADarE
RO2QfUNEeRT paBed OTHONGAWD W3MEHOHEA pacXoja csexerc mapa A,

P -Pz

% SananHoMy wsMeReEND pacxoma mapa B ordop AD . npx coxpage-
A HemaMesAOl MOMHOCTE TYDORAH N .
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mraﬂ/xe

Pric.5,4. 3aBUCHMOCTH B
peHHePo OTHOCHUTENbHOT'O E{%ﬂ
o,n;HOBeHeu_Hoﬁ perynupyomen
CTYNEHH ], 5 ¢y OT TeMo-

nepenansa Ha CTyneHb A :
O _ ™0
12 ﬁz = I8",

g — ijﬁxma *L—UCL-—&,A}O J]In..
c d = I,0I m (3o [aupum
Te, JIOROTO pacyera Jiil)



T b

70 80 90 xxanixe

50 60

Puc.50. 3aBucHMOCTb BHyTpPeHHero oTHocuTeabHoro KIIfi ogHoBeHewHo# peryaupyomed
CTYNEHM 1) ). 1 op OT TENIONepenana Ha CTYOEHD ) : POTyTHRYR

I -o, =16%d=0,8m; 2 -a,= 16°,d = 1,0 M; 3 -ol,= 16°,d = I,I u;
4 o= 1°,d= 1,335 M (YHI TypSwmau MT-60-130/I3 JHB)

—— "
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Ha pmc.7 wunocTpupyercs onpefmenesme Koaidwmmentra & 1o mu-

arpamie peid OB A TOIJIOG MKAIMOHEEX TYypOMH C ONHYM ¥ IHYMR Dpe—
I'y'pycriunvm orCopamu napa (rmma I, T u IOT),

Puc.6, SamEmcimMocTs
BAYTPEHABTC OTHOCH-
Teargore Kl AByx-
BEHBYHOH peryampyio—
el CTYNEHH 7y p o
OT TEeILJIOBOTO neﬁenam
Ia Ha CTYIeHE A

Puc.,7. Onpejenenne Xo3(dh -

meRTa 0 po prarpamue pe-
KHMOB

d ~ vypémpa Tunos I n T

AD D —D
bniry = T0—- DB 7
nTd “ord Tord(m)

0 - rypomaa Tmma IIT:
IJA NPOUSBOTCTREAHOTO oTl0opa

Bnﬁﬂﬂ “n) .
5(”’: ﬂn“znml !

IS TEILIO] MKaIMOoKROTO 0T00D3
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i TYpOMHH C OINWM DEeryJMpyeMHM OTOODOM Ilapa o 3aailHiM
3HAYEHNAM NT(") . Dmb-m) no marpamie pexmmor (cMm.pnc.7,d )
OLIPENIeNifieTCH 2HAUEHWE BD(H) (nBwmgenne no TouraMm I-2-3). LaTem,
381ABasACE HOEHM 3HAQUEHHWEM pacxoja Iapa B PETYyAUPYEMHI OTOOp D5
pa Nr(u) , HAXOINMM HOBOE 3HAYEHME DacXofa CBe:..ero mapa I,
(IEUREHZE 10O TOoukaM <-4-5). BHUMCIAKRTCH AD =D -1,

AD 7 e
- - _ 2%
AD{JTE_ ord  Yors(n) ¥ 5n(r)'ﬂ . f

18 TYPOMHH C IOBYMA peryay¥pyeMEMM OTOOpaMm lapa IO 3aTaHHHM
spavenwim N, Dy, D, onpenreinercs spavennme D, (151-

ReR7e TO TouKaM I-«-3-4, pmHc.7,0). Calapasch HOBHM 3HAYBHEEM I

npu N_ L D r(n) » HEXO 3HAYEHUE Bn (IBEEEHNE IIO TOYKaM
1-2-3-5-6) 3aTeM, NPHHEMAA HOBO® anaqemm pacxong napa B TENI0o¢H-
xaupuorHuRt ot6op I npn Dpp,y# Np .,y , onpenenseM 3sHaueHue pacxo-
fa cBexero napa B,_-, (nBuEeHMe no Toykam [-2-7-8-9),

KoatGmmeenr f mas IIpOESBOJIGTBBHHOI‘O 0T0Opa paBes

5" q a(HI
IV TeIlOdMKAIMOHHOTC ordopaq: 131(;4)

£ = Q Dﬂ(ﬁ’
T D - D

T{Hn
B cnyvae, RoIna TelmOQHRammH uﬁ oT0Op Ha [IUarpaMMeé DEXUMOB
pupaxes B Tkan/4, Ina Haxoxzesams koadduwrmedTa § caexyer oT 3ja-
YeHNA pacxoia Temsa IepeliTm K pAcXomy napa B ordop B T/4:

s oLl
I aHOJIOTHYHEM 00pas3oM ONpEUelNTh H éodxommue 31aYEHUS W BHYUC/HEDE
Kosd mwenr § .

Ilo pnc.8 naxonATcs HeOOXOmMMHE 3HaYEeAMs IS pacyetToB Ko3¢—
fmivenra 8 mna rypomm ¢ npoiiEHM TemnofHKaIMORHHM OTGOpOM Iapa
(rypbusn T-50, T-I00, T=-I75, T-250) mo l@ArpamvaM DEXVMOB [BYX
TRIOB (EapmadTd I # 2).

B papmanTe I 1O 3afaHHHM Q-,-(H) r(n)) T(#n) ;

RaBleRn B BepxiAeM TemnofmKaimosBoM oTCOpe rJ(n) Ol peyeJife TCA

siavenms [, ., (nBEEenme mo ToukaM I-2-3-4-5). lpmemmas ROBOE

shavenwe Q@.(D_.) , Opu 3HAYCHN M"(M) HAXOIMM WOBOE 3HAYLHFS
b, (AEmEeHze mO ToOUKAM 6-7-8-9-I0).
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Tanee omnpeneasercd

B papnaiTe < LJAA O

5 -

(‘DE-DG(H) )(iT- Eﬁaiﬁ )
(8~ l7eyy)

>

peliesieHus HeoO0xo,

TMHY 3HAYEHWA IBIDREHHS® OCy-

necTraserca no ToukaM [-<-3-4-5 7 1-6-7=3-Y,

I.6. K onpeneseanin 3HaYGHHA Adaﬂ

PHC .8, On%e,ue.uelme KO3~
. JITHEeHTA oA T%pGHH
T-250:

d - BapuadT I;

Mr -
e 0 - BapmafaT 2

MBr

P'Pp

10 ImarpaMMe PexmMOB TY pOMHH

OTHOCHTEARHHI NDPHUPOCT pacxola napa OTC8Ka TypOuHH OT sggpopT
HOTO KJAllaAa IO DacCMaTpHBAEMOTO DerysHpyeMoro ordopa Ad 2’7

arce

MOXET OHTE pacCTMTaH C JNOCTATOYHO# TOYHOCTHN IO JAAKRHM IHAT paM~
MH DEeXHMMOB, HA KOTOPHX HAHECEHH JMHHMM IIOCTOAHHHX DPACXOEeB-Hapa



- 45 -

Ha BXOI8 B 9acTh (OTCeK) TypOMHH, DACHOJOREHHO! 3a peryJypyeMHM
ordopoM (MIH Ha& BHXOJe M3 OTCeKa, NOCJAe KOTODOI'o OCyleCTRJseTcH
oTOop napa). Hanpumep, I8 TYDOHAH C OMHNM pPeTyAXPYEMHM OTCODOM

napﬁa (rima II,T) oTO pacxop Ha BXOIE B YacThk HHU3KOTO Aamieams WHI
X

DUH 23 U TypOMH C IBYMA DEeTyJMDYyEM:HME OTCOpaM® Iapa — pac—
X0 Ha BHXOJE W3 YaCTH CpeIHero HaBAeHHA szz .

Ha puc.2, 40 mmmpﬂpyemﬁq ?ane,uerHne 3HAYeHRA OTHOCHTEIh—
HOTO IpypocTa pacxoja napa Ad,° (7 0 IMarpaMMaM peXEMOB
PypCUH C OOHMM ¥ I BYMA omdopampqua. 1A TYpOEHH C OIHMM OTOODOM
napa (rwmos I, T) snawenme Ad) ® (7 onpereyseTCA IO M3MEHE—
HED pacxora napa INpH 3aJaHHOM MSMEHEHHE MOWHOCTH TypOHMHH ¥ I BHXE—

X
HHMH TIO JHHEWH Dwﬂ,(n)" const , COOTESTC TByKIeR Nrrn) 1 I,y

(Touk® 2-5). SHageHns Du(”) ' Dn HaxomaTcH (IEMxeRMeM IO

POYKAM I-R-3 ® 4-5-6);
Adpﬂﬂpﬂ(ﬂ_ BH—DD'(H)
0 - N_-N

T "T(H)
Jing TypOMA C IByMS peryJEpyeMHME oTCopamd mapa (rma [IT) na

Boix
IZarpaMMax pexmvioB, KAK IpaBmwio, EMONTCSH JHHAW B’uc . = const .

[IosToMy ¢ DOCTaTOYHOR TOUHOCTLR A pacyeTa IONpPABOK 3HAYEHES

g ~p
Ad o " OnpefieAAeICA O HCHOJLI0BARKEM OTHX JHAMA, KAK yKasa-
RO pHme. 3pavepme Ad,° 7 114 TemIOEEAUMOHHOTO OTGOpDA MOKET

GHE}‘I: Hafijepo caenyanpM odpasoM. 1o 3amafgHuM 3HAYBHUAM D;m, ’

bIX /
Nr(u) HAXONAT B3HAYSHESA Dva(m x 0,,) (cM.pac.9) (nBuxzenme

no Toyxam 4-5-6); sareM, 3anaBesch HOBHM spavenmeM AL (rouxra 7),

/
B TOYRe INepecevenEs Koopmmrard N ¥ mumm B, ,(Touka 8) Haxo-

Boix
IMM HOBOE 3HaveHHe qu , & B TOYyke 9 - pacxox cBexero napa 3.

Onpenesdprcs 3HAYSHEA XN3MEHOHMH:

- paexofia napa Ha Buxome u3 UGH

Boix Boix  Beix
BDyes = Dyeq ~Dycainy

- MOMHOCTH TypOHHH IDH gm}ycxe napa #3 TENNOEMKAIEOHAOIO OT-
dopa B ROIAYECTHE AD,..:‘ =D KaK



, OTHOCH~
' =7/ L Prc.9. Oupenenenue THOCH
# ‘ ‘ TENBHHX IIPADOCTOB 18,
' %’ napa Ado ) pd o B’;?Ad;’ 7
D
y= i"” const a - 7yp6mae Tunos II,T

" ot

l‘ Drd” B Pacr)_ Da'Dg(u) .
Do § Ad, NN
g Brr § - rypémsa rtmna IIT;
N
4 a)

DJsd IIPDOKN3BOIOCTBEHAQI'O

01*69 ¥ 6)"17 ") .
Adopﬂ Ff: Wam "me’
Yo _ o

——-;-' ‘ﬂ” %Prz o(g9) ~0(6) - ]
iy 1 - Ad, (Nr(vf Nr(t.}) “Nrgre) m))'
Dﬂh

Boix
| | i 5 X _ Brix _

’ & N Hér Dr=Du?4(a) Buc,a,{nJ Ach.a,
u,m_

T}'! Iy 5)

[ranfu)Qy

Pré
5) )
b5
cxoma mnapa Ada
N eJIeHAS OTHOCHTEARHOI'O IPHNPOCTA D& :
e 10 Onper rypora T-50, T-I00, T-I75, B-250:

- : Ad =N = ) 0 - Bapma#T 2: Adﬂ
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Onperejiedre 3HadeHRi] Da(u) w D, umo zamapmm N . 1w AN
1o mmarparmam pexmMor Typoma T-50, T-I00, T-I75, T-<50 maa pacue-

78 Ada"-F’ IPOMSEOLUTCA B TOUKaX Nepecedenms Koopminar A,

¢ NMHEER Da= f( Nr) Ipy paldoTe IO TENJNOBOMY TpagVKy ¥ 3aIaHHOM
NMABJEHNHY B BEpXHeM TeIJIOfMKaIMOHHROM OTOOpE PTB (cM.puc.IO0).

T.,7, K BUOOpY HAYANBHOA TOYKE
[Iporecca pacimpenna napa

B TypOMAE IIpM pacyeTre IOIpaBOK
Ha8 OTKJIOHEHUE HadvYanlbAHX IapameTpoB

Iipg pacueTe NONPABOK HA OTHKJIOHAEHHE HAYaJBAHX OAP&METDOB INa-—
pa pacrnojaraeMHe TelJoNepelanH IpeniaraerTcA ONpelreidTh IO COCTO-
AKER mapa nepel comaamu I-f crymerm TypoumH (oTcera), 3a peryim-
pyOIpM IapoBOyCK opranoMm (perylmpyoupe LKnelaHH, Auadparmu),., BHyT-
pepamit orHocuTeabHHl Kl TypOuHH (oTCeka) OT COCTOAHMA Iapa me-
pel CONJaMM I-2 CTYIGHM [IpPH N3MEHEHEHM IOJIOKERVA OPTAHOB I&DORILYC-—
K4, HO HEeM3MeHHOM pacXole Iapa Ha BXCIe B TypomBy (OTCEK) MOXST
N3MEHSATHECA IIO IpHMYMHaM, yKAa3aHHEM B pasp.l.<. OTHesmHui nociepy-
OV y9eT BJAMAHNA 3THX NIPHYAH H& MOMHOCTH TYpOUHH IOpH pacuere
IONIpaBOK HEeJasT BC3MOKHHM OTHOMEHHS hy n Ah 3aMEeHETH

) i ()
COOTEe TCTBYXIMME OTHOMEHEAMM DACHONATAEMHX TEIION8PEeNnafoB, T.8.

NPHAATE P -, pC p o p pC_p
h' RS AR F AR
hpﬂ 'Pz- hP:*PZ ! hP:-Fz B th"Fz .
L(u) o(#) L(n} o(u)

OUKCEDySMHMP ¥ 38JaHHHMHA RavasBbAHME IADAMETDAMH Iapa, KaK
IDSEWNO, ARNAKTCH JaBJeHHE B TeMIepaTypa CBEXerc napa — mepeq
CTONODHHM KJaIafioM TYPOEAH, TeMIeparypa napa locje IpomMiieperpena -
epen OTCeYHHMYN KJanaHamy TypOHHH, NABAGHHE B TeMmmepaTypa (28—
TAJIEOPSA) HNapa B Kamepe peryJupyeMorc orTdopa — Iepel peTlyJEpy KM
NApOENyCK opraHoM oTceka (gacTH).

llosToMy Zaia pacyaTa MOINPABOK HEOOXONEMO MMETH BO3MORHOCTH
opw pasmmusnx ssavenmax D, (D, ) ¥ 3afaHHHX HAYAJIRHHX HC—
XOEHHX F OTKJOHEHHHX IapaMeTpax mapa ONperejHuTh HAYaIBHYD TOYRY
npomecca pacimpesns mapa B Typlude (oTcexe) — COCTOSHHMS Iapa me-
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peql comjaMy I-# CTYIEHRM ¢ TeM, YTOCH IpHM IIPHAATOM 3HAYECHHN P
HailTM UCKOMHE W3MEeHeHHd TelmJonepenanoB Ha Typomdy (oTcex).

MeTonura HaXORNEeHMs HaAvaJIBHOd TOUKM npoliecca pacinipeHms
PacCMATPHBAGTCA B pPa3ll.l.

<. LIOJCUET IOIPABOK HA OTHIOHEHNE
HABJIEHVH CEBEERL'O IIAPA
[IEPEL CTOIIOPHHM KJATIAHOM TYPHIHH
[P = const

2.1, llonpaBga K MOmHOCTHE Typloarperara
upu I =const

Opr pacysTax NONDABKE Ha OTKJIOHesme A, mna yeaomas I, =

= consl HEOOXOMMMO DaCCMATpHBATEL IB8 SOAH DPETyJARMDOBAHRA NApPO-
BIIyCKa — ADOCCEJBHOTO ¥ COMJIOBOTO, LAA KOTODHX HOAYyYanTCA IpHH-
[MIEAJIERO PASAMYAHE DEe3yABTATH IPE OLHOM ¥ TOM X8 OTKJIOHGHEH A, .

Opm KpoccenbHOM peryiwposanmm napoenycke (upu I) = const,
tb = const ) E3MeHefWe SHAYEAHA A OPHBONEY K EECEMA HECYMECT-

BeHHOMY OTKJOHEGHMN 3HAUSHEA IARJGHWS NeDel cCOonARaME I-U CTyIeHH

C

c
P, =sa cuer wamenesms Temmeparyps mapa t,  (BciencTsEe npoc-

CeNMpOBAHMA Iapa B Opragax NApoBNycKa Opm {, = const);

C_ € ‘!TE
Pfl' F‘J’(”) TC ]

o(n)

roe T;=t§+ 213°K .

IIpy pacyeTax NOIPAEBRE FASA NPaKTHAYECKHX HeJefl H>TAM WSMOHGHNEM MOX-
HO mpeHelpeyr ¥ cUMTa®h, YTO pachnojaraeMmui Tensonepenar Oyner u3-
MBHATECH TONBKO 32 CYBT OTKJIOHBHES t;

B 30H8 C COINIOBHM peryjim,OBaHWEM NapOBNYCRa OTKJIOHeHme A,
npy ycaopw® D =const  OPEBOIAT K SHAUMTENBHOMY M3MEHEHMI TO-
JOREHVA PeIVINDYKINX KIAMAHOB ¥, CJeJ0B8TENBHO, K H3M8HEHEKD CTO-
I8HE [POCCEJIMpPOBafHmA Iapa B H¥WX, 4YTO, B CBOK OvYepelh, LIPMBOIHT
K M3MEHeHHIO cpe;meBsBemeﬂHnro 3HAYeHVS HaBNEHNMS @apa nepen cou-
Janp I-4 cTyneRH P

Ipm sTOM HAA 3anm:uc spavesnyi I, OTRJIOHBHHB R Ha OJIHO
¥ TO K& 3HavYedA¥e MoxeT JATH Da3JMUAHE OTRJIOHBEHH P
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B KOHEUYHOM pesysbraTe IpH pacyeTo IONPESBOR JI0 OTKJIONEHEAN
pacliojlaraeMeEX TelliONepenajior, ONpPeleJeHHEX OT COCTOSHMA napa Ie-
pell CTOIIOPHHEM KJ&IaHoM TYDOMHE, MOXET I OSBMTECHA CYLleCTEReHHas He-
TOUHOCTE, NOCKOJNBKY HE BO BCEX CJyYadX BHIEDIUAEANTCA COOTHOMEHMS:

BB e T (ang ARt
P p hpu"Pz PE-PZ W= hPﬂ Pz .
a(#) (H) aln) " "gim) e(n) alu)

LJa 00Jlee TOYHHX paCUETOB nonpaﬁozc B 30HE COIUIOBOTC pPeIyay—
pOBaHUA HeOOXo, mm mieTh 3aBnCINOCTE Py = f ( ') npu pasImYRHX

spavernax P ( P o> P;) :

Cpexﬂeﬂsﬂemeﬂﬂoe 3HaYeHNe HABJCHNA Ilapa INepen comnavy I-i
CTYNEeRH IpH 3aUafHuX 3pavesmax F pacCUMTHRAETCH HA OCHOBA-
AYY JAHHHX IuarpavMMH IapopachpeliesI8HuA — T'paCnyeCcKoud 3aBIICHMOCTH
JaBAGHAA I1apa Iepern comsami I-{i CTYIeHE KaxIorc ceIMeHTa (3a pe-
TyIupyLl¥M EKiamasoM) £, ¥ Hapienws sa I-u cTymeH®sD (B Kame-
pe peryiupyiueft crymesm) £ ., OT pacxofa cBemero mapa (na Exo-
e B OTCEK) IpH HOMHMHaABHUX (MCXONHHX) mapameTpax 1apa. leppoga-
9aJIBHO 1A STUX VCJIOEW)! pACCUMTHBA..T 3&BHCHAMOCTE P =£(1).

[Ipg sTOM CJeLyeT MMETEH B BILLY , YTO IpPH CTPOI'OM pacqere CpeliiieB3BE-
MmeRAHOE BHAYGHWE JaBJeHN P JIOJIRHO COOTBETCTBOEATH CDENHEeB3BE-
MEHAOMY 3HaYOHHO TBHJIOHGIJ@H&I[& Ha POTYAUDYMIY® CTYHOHD
I I r _I n n
hﬁ’l - hC£2 ‘DC£'8 t hCEZ 'DC€2+ e * + hfé‘& DC&?
per D 7

o
TIe 1'7I hE h u BI BE D" - pacmonaraemse TeruonepenamH Ha

cez’ cez’ cez  “rez’ ree’' cee
I-p cryneHp OT cocTOomHMA napa
nepen I, I v N-M - cCerMeHTaMH
COMX ¥ COOTBETCTBEHHO pPACXONH
napa uepes AAMHHE CEI'MEHTH COnA.

HagasipRas Touka B (S -muarpaMve IIpM HAXORIEHANY 3HAYEHNSA
Per LIA KAKIOTO COIMEATA COIUL ONPENEeNseTCA IIeDECEdsHNEM JEHIR
i =i, (coorpercrayvumed A, u t, , ) H c ymumed P =P, ,
A KOHe4YHad - JEHER $=S, (EJHTPOIIHIIS m P= PfT

SHAY8BAA P:ﬂ n P,y HAXONATCA HO JARATPAMME I&pOpacupe-
AENGHAA InA 3aJlaBasMHX 3Ha9eHMd Da

Pacxonmy mapa yepes3 COIMEHTH COIUl OHpeXeNANTCHS JHCO Hemo-
cpencreesso no sammcmmoct® I (6,,,)=f (I, ) renzosoro pacvera mapo-
pacnpeneJsesns, Ju6o, B Clydae orcchTBm 37010 rpafuxka, 0o mma-

I'Palie mapopacnpensmesssa CAeyKEM 00pasoM:
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a) oupenessercs pacxon uepe3 I cermedAT comn (wmm I + I wm

I + I + Il ceTmedTH 1pHE omo&pemlgﬂﬂom O TKDbi THHA COOTE%E%T.E?KM

KNaNneHoB), npmammas, sro D=1, (wm D, =1, W
I+I+H
I, = ‘Dcee -nlp* TOUKM Havaja ownpmm CJleyRmeTo manaﬂa; B
Toqzce orkprtis I, =L, .
Jaslee ¢ IOCTATOYHOU TO e
- =p- PCT ce
cez” “cee TT 2
pf-‘T cee
I
P cT I I* pK T
3 f cez
ecit 5 >0,546uD,,,=D,, pI* I 7
KA KA cée
eCJH p 4 0,546.
Kn
I% * I*
onecy P, P , T — COOTBE8TCTBEHHO JABJEHWe Iapa Iepeq
KN p.cr ced
J(I+I may I+II4dl) cermeHTOM coOmLI,
33 COIJIBME 1-¥ CTyIeHWm — B KaMepe
peryampyiuled CTYIEAY, TEMIepaTy-
pa mapa mepej COIIEMM CEIMeHTa,
°E (mo ﬂﬂ,i, H L, ) E TOYKe, CO-
OTBETCTEyNed Havany OTRpHTH.ﬂ cJIg -
nyomero kxanaHa [ = Dcez ;
T I
PP _T .= 10 %e, HO IId 330aBasMOT0 3HAUYBHEA D, >D

KN p.err cez cez,
0) onpesenseTcs pacxon napa uepes Il cemeHT COIIJI, 00 TOYKH
jadaia OTKPHTHA CJeNyLmero mauaﬂa, KaK D =1, -p*

cez?

B TOYKE Havyaja OTKDHTUA KJalapa D r'.DE naJiee - Tax

cez ?
X6, Kak ¥ 1A 1 cermeATa - pacctmTHBam 342 Y8 HAA 17 hpp s 3AIABASACE
sHavennem O, ,
B) NpOH3EOIMTCA pacueT pacxonoB mag Il m mocaelyxiumx cermeH-
T0B TAKMM Xe o0pasoM. [JAg DOoCEenNHEro COrmMeHTa pPacxon Napa wepes
HOr'o onpenendercs Kax _ 1

n-1
D=0, Z‘Dcee

[

Hoc.ne O pe I8 HAA hpcf o {§ -[uarpaMMe HaxXOIUTCH 3Hade™

gge P° b(wy B TOUKE IepecedTeHns BO?%O,EHIB,EI‘G npe § = const or JE-

HYK P—J;J .y OTDeBKa, DaBHOTC hP or o C JmumeRd [= "a , CooTBBT~
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crEykued UCXomHiM A v T
PacyeTu NOKa3HEBawT, 494TO CpehHelBRBeleHHOe 3Hayvenwe IaERJSHEA

napa nepen connavy I-u CTyneHH, onpeneneﬂﬂoe 1o aoPmyﬂa

! + + ...+
POG Pm Dcee pﬁ(ﬂﬂfﬁz g, KA Dcez

B 4
o C
CyWeCTBENIHO OTNMUaeTCs OT HaejeRus P, TONBKO B 30HAX He3uaw-

rensHoro (MeHee ueM Ha I/3 mo ITabNefH®e) OTKDHTIA DEIYJDYOULMX
gnanafdoB. lIpyM ConBMEM OTKPHTYM KJANAHOB 9TH HalJleHud IPAKTHYeCKH
CCOEIIajalT.

Ina onupernesniesnsa 3HAYEHHUA MNAabjeHHA Ilapa nepel comjaamy [—i
CTYyHNEHM DY 3aNaHHOM OTKJIOHEeRWMM F, ¥ sanaHAoM spasenma I,
IPOW3BOIMTCS NEpecyeT 3aBMCHMOCTH a(u) =f(D,,,) ua sosoe

3HAYEHTIE P . JJif 3TOTO CHENOBaJO OH IIepecuMTarh [yarpamvy Iapo-
paCHPEHBHBHHH ha MaMeHeHHNe JCLOHA M BHOBB ONUCAHHNHM BHIE CIOCO-
GoM HallTH 3aBMCHMOCTE ﬂ =f(I]) . Ognaxo, Rak NOKaBHBAKT BHICJ-
HEHHHE DACTeTH I aﬂanﬂs X pBByﬂLTaTGB C ILOCTATOYHO! TOYHOCTHE
38 BHCIMOCTD P =f£(0,) MOXJO IOJYWATH HENOCDEXCTBEHHHM NepeCye-
POl TICKOLHOH SABHCEMOCTE Pﬂ(”) f(D,,,) wvmsys mepecuer nuar-

paMMH IApopacliperelleH¥s ¥ LpyTHe PO eRXYyTOYHHE PacyeTH,
CHA4YeHNs JaBJieHNil ¥ PacXOHOB ONPENeNslTCA M0 CAeLyXumMM d.op-—
MyJIaM:
- IJI7 KOHIEHCAIMOHHHX TypCrH ¥ TeIUIOLHKANMOHHHX IPH KOHABHCA-
[INOHAOM DEXVME
pl= p o m D =] n .
0 0O(H) p(u’ o(n) %M) )
~- I8 TYypCuH ¢ NPOTHBONARNEHWEM W DErYyAMDPYEMHMH OTOOpand ia-

D(“) Fi‘lﬂ) 0 B(”)V P

2 2
o(n) -F p(#)
rne Fi, ~ JAaBJeH¥e Iapa B peryJupyeMoM oTOope napa WM IpPOTUBO-
mapneHune - OAA TypomH Ttmna P. .
llocTpons Tpaimvecr¥e 3aEUCUMOCTH P on) = I (Doup Pa =

=f(-D ) OIS 3a0aiHuX OTKJOHS HHf! pﬂ ( 3amanHoro OTHOIIJ&HHH —pﬂ_

MOIXHO YCTaHOBKTDL CEASD MERILY 3ARAHHLMA 3HATEHAAME F;_,(”, o)
UCKOMHME spavenmsmu P D(H) > P IJS WHTE PeCy Kero sﬂaqeum Z}

oocrpammus 3TOTO npmaomzrca Ha mmc.II,I2,I3 mis KOH,I[EHCBIIHOH—
HO4 TypOumpn, wMemmeil uyeTupe cermedra coma I-u crynesy (4eTHpe
PETynupyrmMx Knanasa).
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Kec p;‘

Hpﬂ P;:: 0,55 PQ{H)

T - S e . S al— P S A L — A

}

v

83

Prc,II. CpenyieB3BElleHHOS 3JHAYEHME NAB-
JeR¥sa napa mepeyn comnaMy [-ft CTyneHH

TYPONHH E 304 COILJJOBOI'O Napopaclpene—
JeHNS IIpY Pam, ,HJ'I Prny » ,vi B )

xec/eme| P

Puc.I2. llapnenme gapa 3a eryJIprmgm\m Kana-
nagamz ( P, j, , ;'f ;

H CpejHeB3BEemeHHOe SHAUEeHHE naanenna napa ne-
pen comnavy I-d crynenm ( 2 (”))



Dot Ot Tpy Dy Do Dalp B ol By B

Prc.I3. CpcroHenseeliedHoe mabBlelue liapa Iepern

connaru I-i CTymexm TypOuhu mpu A, %T7%(n):
if
<
Pa F:?( H)

Ha puc.I? npencTaBleHH xpuarpaitia Hapopac
B3BelledHoe (0 Mepenar;) sHayeHne NABJEHN

pelesenus 1 cpenHe-—
apa mnepen comjmanit -7

CTYIIEAM IIPY MCXONHHX Ilapamerpax lapa, Ha PHC.I13 — CPefHeB3BeleHHHe
c ¢ _c '
H¥ — =
3HGUEHUA NaBNeHus P° P° w F npu sHawenusx F£=F ., A=f>F
i
m P=p LFP

o ‘0 a(un) '’

Ha puc.I3 jmaneii O-I~<-3-4 us00pa.cHa 3aBKCHMOCTE Pac= f(Z}a)

) Fol ol :
NP NCXOIHHX Iapamerpax napa, Juamed 0-I-<-3-4 - 1npum F; = F;} >pP

l H oty
O N PN N _
& nuamedl C-I-<~3-4 IIpIrI% = % LPU(H).

w c ch f I
cpevesms P, P, D m I pia NOCTPOGHNSA DECCHATPUEA-
CMHX 38BUCHMOCTEW NHONYYEHH KEK:

¢! ¢ P,f: f p;
p=p D =D '
6.0 %(H) , a0 pa(fﬂ) 2
C" G ﬁﬂ i P‘
Prap 0 D'=p,—2— .
¢ 0 Pa(n) ? o -0 Pﬂ(ﬁ)

JI | It R . AT pC_ (B )
MHusmm O-1, O-I, O-I"InpencTarjieHu S&BHCHMOCTH Hy=f£(Lp) Ipnm 1npoc-

R PR R B | w-ntn-n i
CEJIBHOM peryJHMpOBafmMym, JuHHAMH I-<-0-4, I-<-3+4 m [-X~3-4 - 1pn
COILIOEOM peryMMpORafnM MApPORIyCKa. LKaK BUOHO, 204&8 1POCCENBHOTe

Dapoemycka, HaXoLAuesCA B Ipexesax dacxomod mapa 0 - I, 1pu
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P!
7 %(m » PACHHMDRETCA N0 SHAUGHMN Dl;f=Dﬂf a(n) ’
ecHu P=P’?P D, =D .
0 o(u) + W CYRUBSORCR RO ZpTop T v %M
0

p=p'

a(u) *

IIpr 3amaHBHX BHa‘IBHHHIDD,HaBJIBHHE napa P B 5TOJ 30HE HE
3aBUCHT OT u3meHermd £, .

B 30He COILIOROI'0 peryamMpoOBAHAA CBA3H MEXAY 3HAYeHHsME £
u P°  npz yonomm I, = const HeonHosHawHa: I OIHOM B TOM
®e sHavesuy OTRJIOHesus P, or A o(n) OTRJIOAGHUSA 3HAYEHHH P Pa3JIMIHY ,

B npunoxesrm I npuBeleHH I'PAJHKH CpeﬂHBBBBemeHHHX.aﬂaqﬁﬂﬂﬁ
JaRBJlenuA niapa Iepen conjamu - CTyuesH#, KOTOpHE MOTYT CHTH HC-
NOJBb30BAHH OPHM pacyeTe IIONpaBOK HjA HamoOoJee pacClpPOCTPaHEHHHX TH-
IOB TYypOMH OTEYeCTBEHHOTO HpOHBBOHCTBa. OTH TPafHK; TIOCTDPOEHH IpH

owmo*eﬂm NABJEHRA P ra +I0% or ﬂm) . OupepeseHne 3aBUCH-

MOCTH P = £(I,) nupnm MeRHmMX W GONBUAX OTHIOHBHHUAX T8 BJIe AT
P, HpOHBBO,HHTCH NyTEeM I8peCcYeTa MCXOIHOH 3aBUCYMOCTH P’ o(H)

= JC( (w)) & HOBHE JCIOBHA DACCMOTDEHHHM BHIE METOXOM.

2elele PacyeT nONpPaBKE K MOOHOCTH
¥ JPOCCeJBhAOM pPerylMpOBaANE IIapOBIycKa

[IpH IDpOCCENBHOM peTyJMPpOBAHUM ITADOBOYyCHA [aRjIeHme Iapa Imepsk
connamm I-# crymenw mpr D (D, )=const  npaxTMYecKM He 32EMCHT

OT W3MEHeHHs JABNGHHNS Iapa Tepel CTONODIHM KjanaHoM (perysmpy M
MapoBNyCK Opr'aHoM B OTCEK).

B srom cayuae pacnojaraeMuil TeIuionepenay Ha TypOmpy (oTcex,
MAAVRLD — IpE HaJAMYMA IpoMmIeperpeBa napa) OyneT U3MeHATHCH He3Ha-
TATEABHO BCJEICTEME OTHKJIOHOHWS TOMISPaTypH Napa mepej, COoIJaME
I-3 cTymeAam, a BHyTpeHAHe oTHocHTexabaHe K rax perympymuei cITy-
MeHN, TaKk ¥ TypOmaH (orceKa, IEMMHApa) B nejoM (Ges moreps OT
BJAXHOCTH mapa) NpakTHYeCKHE OCTafyTcA 0e3 m3MEeHeHud.

Infg pacYeTa NOIDABKE K MOHMHOCTH B 3704 30H8 paCoTH TypOHEH
38JaKTCA 3HAYSHHEAMH pacxolia CBEXEI0 napa InAd JAaHHOA 30HH: MMHHA-

MG TEM DMW . cpa,mim D btcped) T MAKCUMANBALM D, mawe ¥, DOJB-

3yACP S8BHCHMOCTHD P j(B ) y BAXOJAT 3HAYBHMH P 0 MUM ? F:f(cpea)
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pe

0 Maxe . Jlanee 3ananTcHs 3HAYGHHAMH [ABJISHWSA CBeXero napa

I
> ‘e o ~
Pnz>pﬂf g{m Pm z pz M MO LS -~ nuarpamMe B TOUKAX lepecedueHuft Ju

HARt 2TUX NaBNeHuN c aumnmen =t a(n) =CONSL  HaxopAT 3Haue -

N - o M . N

o !
HUA OHTANBIU L., , Lo,y lpry, by 5t , & I TOYKax IleDeceyYeHn!
C

02
. c ..
JOLHE % MUH Pﬂ(cpeﬁ’ ) s P mwaxe W HGUIEHHINT 9)1TaNBINy — 3HA-

. ct cl 4 ch cn
9eHHA ORTPONMU Sy, , S, » S50 95 H 55,

Ja napneHme OTpalOTABUeTO llapa £, NPEHAMAETCA IJA:

- TYypOHE 0e3 IpomiIeperpeBa lapa — nabieHie orpadoTarRmero ma-
pa B KOHAEHCATODE;

~ TypOMH C NpOMIEpeTpPEeEOM Iapa - nasnesme sa LRI, nocae Ko-
rOpoOT0 Iap HANpaBRNAeTes Ha Neperpes, %um .

- OTCEKa — JARJIeHMEe Japa 3a OTCBKOM TYDPOUHH (B peryiipyeMoM
oT60ODE) §

- TypOMH Tuna P -~ nporTuBomanieHye.
llapnenne mapa B KofleHcaTope MOmer GUTH NPHHATO IO XapaKTe-
PHCTHUKE KOHZEHcaTopa IJf yCJIOBMIA IOCTOAHCTBa pacxola W u Tem-

neparTypH t: OXJaxfiaiuell BOJH TpPW M3BECTHUX 3pavenwax I ...
Da(cpe:?)* D) \axe » @ DaBnenme napa 3a UBI - 00 3aBHCUMOCTH gu &t (B’)
IS KanJoro 3alaHHOoI0 3HAYeHMA F:, OIMCaHHHM B pasi.l.4
CII0COOOM OHPE,HBJIHEDTG.H TeILJOBHE Ilepenant, pacCYMTHBAKTCH OTHOLE-
Ah! u"’z Ahletz
HEA i1 .
—F —
Py~ Pa Py-Fz
Naxcn} /?a M

Nonpaskm (%) OIIPBIIBJIHIOTOH Ii0 CJACIYWUM COopMyam:

— IJi7 KOHIBHCALMOHHHX ¥ TeINOLUKaIMOHHAHK TYypOWR Ces IpomMme-
perpesa TpH é)TC,VTCTEHH ordopa mnapa .
Po-P
o AN AReipgg AnTR
o = -—c“——"——“—‘—"'— = B0 ; (2.7)
N pi- P, ’

NT(H) hax(m (1-Kp82) 3M oxi{u)
- ,IIJLH Temowmmommx TypOUH NpM 3af@HHRX 3Ba4Er™ax I, e

" ot I 4[/ (5 sl Joss  anl ]

N PP an‘f py-P _
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- AJA TennoduKAmMOHHNX TYPOMH mpu 4 .= const
PP, 7 J
i ANf" ah z’f*‘l'( M’&)]ﬂ,gg o A, s ;;5 6 099
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2
he s (1- D) |

IIpH pacyeTe IONPaBOK K MOMHOCTH HA OTKJIOHEHHEe NaRNEHWA ChE-
¥ero mapa maa TypOMH C NpOMIIEDeI'DeBOM Haps M3MeHEeHHE Teliollepe—
naga [[BI gec6xonumio OTHOCHTE KO RceMy TeIUIONBDensny Ha TypOouHy,

r.e. B qomiyaax (2.I), (2.I') u (2.1I") mon orHomenveM A ,P: 2

c. pE-P
£y-P. 0 "'z
Ah?’ 24,84 hox(n)
no,npdsymeiaectrc.ﬁ OTHOREeHNE 5 _—2-777—
P, — P n- 2UBA, nn 2
Ah," Uk Ryt * hox(n)
PPy ?
Pﬂ P2¢43ﬂr (1_’_ hX(H) )
a(u) "quu
Pa-Fusa a(u} Pan~ Pa G
rie  hy,) v hgxtu) — TEIJIOCNEpPeHaNH Ha OTCEK! TypOuHH
(UBH = UCH + WHI) mo cocToaHmp na—
pa COOTBETCTBEHHO Hepel comslanmy -
crymen” UBL m Ha Buxone m3 UBI (ma
IpOMIEPeTPEeB), Nepel OTCEeYHHMM KIa-
nagamu [ICH n B KOHNI8HCATODS TY PORAH .
Hauanbhag TOUKA Temiomepenana UBL A2 [eusA (cM.

D(H’)
C

puc.3,d) saxomarca Ha mepecevesmm amamd P=FR.,., B (=Ll

i c —

KoHeyHad -~ Ha NeDeCedYeHHE JuHEH P’Gau(t«) S, . Tenacse

hp “feusa_ .Havanrppas TOYRE TemJOHepensia
PelaLl g y) Lotm)” thM penaz

PH "P
hﬂ,;n( HZ; UCL + YH]I ompenexserca HepecevyepEeM JMHAHR
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P"Pnn”%qm(m B t“tnn'tauu(ﬂ)'

Temsonspenan LUCH + WHI BHUHCIAETCA KaK

i
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hﬂ#ﬂ" ‘(‘ouc:.(m"mm) ("n(n)"‘zw))('—__' -



- D] -

r~ . ]
SHAYHIA Ly oy s Lyiy) 5 XZ(”) ONpEeLEJAITCA 110 METONVRe,

puBeleHtol B pasm.l.4.
Leznenne mapa sa UBL (Ff, a1, ) ¥ NEPes OTCOUHHMA

gnanasara UCL (P ,0p = nn(u)) CLIPEIeAAETCA N0  LAENCILIOCTAM GO-

orsercrsenso F, . (F, _)=#(D) u P uea (P, )=7(D,) coraacsuo

3gJaHHEM 3HEYSHUAM Ba .
3pavgenns KesGcmmmenros & , ) v £ , vcnonpsyeMEx IpH pacye—

T7aX IHONPABOK, OIPEIEeaditTCA IO CJHAEKY KHMM (JODM;JIEM:
- Ind TypOpmR ¢ OOHMM peryJupyeswmiM oTOopoM napa Tmua 1 nmr
T (erapuag Typlmus T-50, T-IOC u r.x.):
C=Z gg__f_’ga)_ DH(T)

~ I, n(r)’?
D Fp\)_ p T)
D-2(3 )=,
Dm‘t‘!' . Dn(r)
. a¢5,5 D, b A"n(:r) I 5n(r)

Dorg Dpery ,
("arb' tﬁagﬁ)[{- Da 5] (Ln(r)*tﬁojﬁ)[— D, 5n{r)

- ,EJI.F.{ TYpOUA C JIByrf peTyAupycMuMM OTOOpam¥ Iapa Tuna IIT:

Dy Dy
ﬂ Dﬂ' Dg T’

Dorso\ D D ,
n=z( 7z 5)=3a5n 26,

. I N/
Ai . —0rog Al =26 Al =L6
£ 07'51? _ np,n . rD T '

(i <% ‘"“55) (i - tﬁoﬂ)(f 8) (i -tﬁaﬂ)(f--—ﬁ)

Hpm pacueTax mompakok maa ycaosuil Q, = const E IpuBenen-

I
HHE {OopMyJIH EMECTO OTHOIEHAA Dtm}'
QWE 0

4

MOKET OHTH IOUCTaBNEHO OT-
HoOeHnune
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IIp pacue® OONpPaEOK Mis TyplOnH Tuua P crenyeT NOAB30BATEHCH
copmynoll (2,I1). Econ mpomecc paclupeHns Fpomcxp%m' NOJHOCTHI E

o0N&CTn neperperoro n Pam BMECTO OTHOMEHHS M’ X~ CIEfyeT WMCIOOMb—

AhP th PZ
ZOBATH OTHOMBHHE -——;——P—-— . Pacuer nomnpapok p%}comeﬂ,n;yefmﬂ BH—
o ‘2
Pogu) .
IIOJHATE IJf nE8CHOMBKMX 3RAvEHUll I POTHBOJARJEHWUS P2= ( P

i
B h )

<.l.2. PacueT nmoopaBKy K MOWHOCTU
[Ip¥ COILJIOBOM peryJMpOBaHU¥ ..apPOBIIYCKA

B 30He COmNOBOI'0 pPelyJMpPOEBAHNSA IAPORIYyCKa H3MEHEHWE Havanp-

HOTO pmapjefus mapa npu I, = canst HpﬂBO,EHT K W3MEHEHMI NARNe-
HUs Tiapa Iepef COILlamMy I-—m CTYIEHN ﬁﬁ ¥ pacIojaraeMoro TeILIone-

penazia Ha TypOmiy (OTCeK) IpemMymecTBEeHHO BCJEJICTBHME N3MEHBHUS
pacnoJaraemMoro Temonepenaza Ha peryarpyuiyo (I-v) cryness. Io-
3TOMY IIpM pACYETe NONPaBKY IS STOR 30HH HEOOXOMMO YYUTHRATH
TAKKE ¥ BIMAHNE HA MOMHOCTH M3MEHEHN K[| perymvipyiue# cTymeHn

ANper _ B0 "%,

P P
[ as:(mz

Peromefinyerca cienyuuf DOPANIOK pacdera anatxeﬂm*& OTKJAOHEHRA
Tenronepenagos Ha Typﬁmay,omw(ﬁhp RE; | Ahp ’5)

3aganTcs 3HAUCHHAMM NABIGHHA MEPeN CTONOPHHM KNAMAHOM TYpOH-—
me (epen peryaMpynauM OpPraHoOM OTCEeKa TYPOUHH)

| !
P~ Fy }Pa(u)}Pm}Paz

. "_.
 P'=105P, 5 P'=<095F

Hanpunep, P =017 Y o(m) ?

o(H) ! 17 =09~

o(n)

Ha rpatuKax, Hsodpaacamﬂx 32 BACHMOC TH P:=f(DD) IIDH
P—P —HPM)M P=Fi?z Ogﬂm,crpoar 38 B CEMOCTH Pc=f(17 ) it

LaBneHm? cBeXero napa P -105)9 () FI’H'L?%P (H,(naﬂﬂne IJA 3TOr0

IIOJAY 9ARTCH Iy TeM nepeoqua ncxomuoll kpusodt Py, =f (Dpe,, )

H8 5TH yCJOBAHA),
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' / "
Wves mnn mamaesni B, , Py . Py s Py o £,  3aBMCH-

MOCTH az"f‘(ﬂ ), ﬂf_f(ﬂ) 3(”) f(-D) pc”-f(ﬂ ) ) g;"-f (Bg) )

c cf c
0 38J8HHHM 3HayveHUAM Dﬂ HAaXOnAT 3HAaYeHNA %2 ' pgf ’ %(”)7
c’ ch
Py » P, » TIDEYEM B COOTBETCTBYLIMX 30HAX ITH BHAYEHUN ONpe-

neNAKRTCA JI8 ONHOTO ¥ TOTC Xe 3HaueHus [, .
SRaYeRNsA Dﬂ BHOWpaKT TaKEM o6pasoM, YTOGH IJA KaxIor0 38—

C
gagHoro A, Ownm salmKCHpOBaHH XapaxTepHue TOUKH IO A, IS
KaXIOTO CEIMEHTa COIUI: HadaJo paloTH ceIMedTa (Hadgalo OTKDHTHA CO-

OTBETCTEYOMET'0 PeryaupyRer'c KJallaHa); YaCTHYHOE OTKDHTHE pery-
JRPYMero Kjanaa, IPE KOTOPOM IIOLY9a8TCs MEUHAEMALLHOE CDelHeRzpe-
meHAoe 3Havesme JNapjieHns Iapa nepen CoIlaMmM Ipm padoTe paccMar-
pHBAEMOTC CerMeHTa F’ﬁﬂ”{ s Hauajo padoTH | mocaenyomero cermef-
ra (Havano OTKPHTHUA OOCJAeHYHUErO KJallada); YaCTUYHOE OTKPHTHE
NOCJELYIIETO PEeTyJMpyllieTo KJ&MaHa B TaK N0 MAKCHMaJNBHOI'O OTKpPH-
TRA DETYNEDYMWETO KJanasa NOCJEJHEro CerMeATa COMI.

Hanpm*ap, na puc.ld MoOKas3aHH 3aBNCEMOCTE P -j( D)

npr AR L) %—fﬂ.fﬁ{”) “ P ~095F,,,, 1A CJy9as

COILIOBOT'O peryJupOBaHusA napomycna IBYMA CeIMEHTaAMA colls, Touyxm
1,2,3,4 n65; I 2, 3, 4 n5'; I¥, 27, 3%, 4% u 5%amnavrcs xa-
PAKTEDHHMY ¥ HOJERHH OHTH 00A3aTeJBHO queﬂﬂ Op¥ BHOOpE 3HaueHwui

b,. Opu pacqeme MONPS8BKE JIJIA CJyvas P ~LO05R 3RAYSHISA

’c
P ‘) HP OLpeNeNAnT OpH PaBHHA pacxomax I, coorBeTcTBywumX

cﬂ C
MX 3HAYSHAAM B TOYKAX I, 2" 3, 4, 3, 4] 5, a 3xauenns % il %m)

npnP 0,95# ,,- B Touex I,2, 3", 4", 3, 4, 5"
B TOYKAX HEepecedYeHns JEANN sajagAHX HarneHmd P=F

'
P=p, ¢ mneﬂt o) 0O (S - Imarpamme HaXOZAT 3HAYEHUS SH-

Tansmi :,

I,

W ‘ = o)

01+ Yowuy + Loy
Havanrnana TOYKA ANs OHpeLeJieHMs 3HAYSHER TOIUIONEDENAaJoB Ha-
XOEnTCH Ha IIepeceYeAVN COOTBSTCTBYIMX JIMHVE HaYalbRON 3HTaIbL-

T ¢ /i 3 _
)11 napar,f " LM”), {p, ¥ JABNGHHA IIApA NEDEL COIJaMA I-3 cTy



c C cﬂ
nend A, pa(n) y Py -

Il Kaxmoro NPUHATOTO sHavesmsa [, 1m0 ($ -Ararpamue ONMCaH-

HHM B pasg.l.4 CcnocoOoM QIpelic.A0TCH TeIIOUEDeliart:

T ncxorf.ﬁwc (HOD'HHaJILHHX) suasensii £, Eoruy (Laguy),

C
- IL7If HC}IOILHhX ¥ 3alafHHHX 3Hay tH , L , a
4h0e? 1n O
TAKXE DACCYMTHEAETCA OTHOWEHWE _ 09X VLA
hpu( Pz Ah (H’)
ox{ m)
AHANOTRYALM CIIOCOOOM onpenemmca Tenaolepenagy I paccITH-
i
BalTCs HX NBMEHEHMA Il YCJOEWi pnz =h1R e Fp = 0,9,

OnHOBpEMEHHO C pacuyeTaMy W3MEHEeHNU Tellicnepenafos Ha Ty pOu-
Ay (OoTCeK) IO (S —-muarpam.ie ONpPenesiANTCH pacloJaraeMis TeIUione-

peuarnd Ha I-p (peryaupymmyo)cTynesHb OT HavYalbHOM TOYKH JO Japje-

HIS B KaMepe peryJanpykimey CTyIeHn Pp ~p DI mexompex ( A 5. (H )
H

1 USMEHEHHHX I&pieHuAX cBemero napa ( hp v o/ e ). lJannenue

napa F;,‘c,. onpenesnserca no sam.cmmocts B ., = f£( ) mpm Buo-

DLHHHX IJiA pacdeTa IONpsBKM 3HaueHusx I, .
p CT) (PHC.5,Q y 5,5 '6) HPH"

MEHNTEABHO K COOTBBTCTBymew TVILY perymzpymeﬁ CTYIIeHN IO 3Ha-
SeAmIM Ay o)y B hp R hpn(mﬁ hp .  OIIGEVBABTCS M3MEHEHme

I1o 3apucrMoCTH ,Zﬂ i pct f(

KL perynmpyrnesd CTyOeHH A'Zmp.cr . [lompaBry K MOLHOCTH ANp o7

BCJEICTBUE Takoro usMeHesws K crenyeT oupeneJATE O ¢ opMyas
(I.27).

B npmioxensy 2 IpelcTaBieHH IOCTPOEHHHE II0 pel3yanrTaTaM cue-
IJIIEUIBHHX DacueTOB TpajHK¥ 1OIPABOK K MOmMHOCTE TypOuAR (oTceKa)

( — PCT unm ANP cr ) BeaencTane mameHeHus KT peryaupy e

CTyIIBHH Toi p.cr UP¥ OTWIOHEHEN NABISHINA CBEXETO napa Aa +I0%

HO'FHAZBAOTO ¥ YCJOBME NOCTOSHCTBA pacxoja mapa Ha Typomay (oT-
CeK) MPaXTWYeCKE A BCEX CyMeCTBYXW¥X OCHOBHHX TRIIOB TypDORH
OTedJeCTBEHAOT'O IPOMBROLCTBA. JTH I'DACHKE HANT NpelCTaBIEHES O
SHEYEHNN LHaHHOY HOIPABKE ¥ XapakTepe 88 38BHCHAMOCTHE Of DACCMOT-
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pcHHHX (@KTOPOB, ¥ OHM MOIYT OLTP MCHOJNB3OBEHE IIPK pacdyerax o=
IpapK¥ K MONHOCTH Typloarperara Ha OTKJIOHEHHME IABJICHUS CEE .eI0
napa (mepen OTCEKOM). LJA BOSMOKHOCTH ONpEilesIeHNA 3hayeHils puC-
cMaTpUEAEMOll TOUpPaBKI 1P OTKJAOlEHUM LARISHNA Ha 3HaveHne, oT-
apgawyeecs or +I0%, NPHAATHX IipW NOCTPOEHMHM I'pal KKOB IIDIJICHEHTS

2, DEKOMEHIYETCH IOC TpOHTB LOBHE VA ANE cr (D )
AN ( N om0
J9 [8TaHH0T0 \NCICMOT'C) OT-—
o pCT f D gM2KC ) & s

KJIOHEHNSA IaBJeHUsi C ICHOJNBIOBAHHEM METOH& HATEPIONAIMU,. Leo0xo-
IPMHE SHAUEHNS JUJiA IOCTPOSHMA DTUX JIAUN OLDELEN s OTCH KakK:

()

Al
143
0(ah) "0 {101
ANp cr
TIe N — 3Ha4YeHUC IICIIDAEBKM IIDH OTKJO:I€HNHK IaB-—
T

nepua mapa Ha +105% or nexomuoro (Ho-

MHHAJILHOT0) ; onpeneaseTcs IO YIOMAHY-
TOl! KPMBOY IONPABOK IJIA BaJaHHUX 3HA~
ggHuu pacxonos napa I, ;
AP ~ 3am0aHioe 3HAYBHWE OTKJO.SHILT NaRNEHNA,
IJA KOTOPOTC ONPenCiAeTCSs IOIpPaEKa.
Honpaeim K MomHocTH(B %) IpW OTKJIOHEHUN HAYANBLHOT'O IABJEHRA
apa B B0HE COIJIOBOI'O peryAMpOBaNMs DEeKOMEHAYETCS DPacCUIITHBATE
0 GopMyJlam:
~ I KOHIBHCAIMOHHLX H TEIIO, MKSITMORHUX TypOHH 083 IponIe—
peTpera mnapa npu OTCYTCTBIM owﬁgpa mapa, a Takxe TypOun runa P:

ANP Ahp 2 AN

. 2
d = c B+ —==" 0" : (Z.)
N Y ,hal’i N 2
T(#) oX (M) T
] ~ LA TBHHO@HHauﬂOHHHX Typdnﬂ OIpY 3aLaHHAUX 3HAYEHNAX
= P ~P
or5=const: AN (L 0) M) e
d': P F io ) (2-2‘)
- LA TelJO MKaUMOHHHX Typdnﬁ I pH BaﬂaHHHX 3HavYe ARAX

‘%”ﬁﬂﬂmﬁQSt.
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p AN (Ahp" B My
ol V=
N pr-p
N he ‘2 ({-D) N

2
E) {0 . (2.2%)
T(MH) ox(H) T

AN,
B fopiyaax (2.2), (2.2"), (2.2") » panee mnompasra -——”&
BHpaReHa B IOJAX.
ILJ]ﬂ TYPOUH G [IPOMIIEPETPEBOM Hapa B Copmynax (2.2), (2.2°)

u (2.2") nom orsomenyem Ahp ~P, OIpas3yMe BAe TCH
hpo'Pt
P {
AhpﬂH%uBﬂ.
OTHOMERNE _____E__T___ (em.pasn. R.1.I).
[,Pnn‘ﬂz
hﬂ ZHBL ‘{+ ox(n)
o(n) hP,E"qugA
Ecav pacampenme napa Hpoﬁﬁxonnr B 00jacCTH Neperparoro napa, TQ
C_
Ay 'z Ah”
OTHOWEHRE —,35-7? 3aMeHABTCH OTHOMEeHMEM pt
0
(n) hal:'m
Cr1ocoCH ompelieJieHNMs OTIEJBHHX COMHOXWUTENE#, BXONAMWX B BH-
pLke HUA ogg
B=———, C=I Dﬂfﬁ ), B=Z(D‘”56),
(1- erz)qau 0 0

OHJIA pacCMOTPeRH BHiE.

Opr oupeneniedmE XKodfdmmenrta & (umo fopmynie I.20) mua cay-
yag, KOTN& MOIpPaBRa ONpeJeJiAeTCs 2, ¥ HeM3MEHHOM DAaCXOle mapa B
oréop (Dy,.s = const), DTHOIEBHHe_nF,__ MOX8T CHTH 3aMeH8HO OTHO-

WeHHeM pacHOXaraeMHX Temnepe AROB OT COCTORHMA napa ® ngpol

peryavpynuMe oprasamy (B Kamepe pery:mpyemro ordopa} ; 2
h p 2 hn?n)a
b (’ pez)( WrR )
T.8. ______,_,______P _P‘;m) ‘
(h;;fz 'f)

ITO noJOXeHMe MOxXeT OHTHL MCHOOAB30BARO M IDH pacyerTe Hompa-
BOX 1 ycaorwa W, .. =const s DOCKOJNBKRY IpPX D‘ =
=const maMepeREe pacxola Iapa B oT6op, COOTBETCTBYIUee H3MeHEHED
pacxXofa napa Ha BXOLg B OTCEK, pPACHOJIOXOHHHW 38 peryaEpyeMui
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oTGOpOM, KaK IDAEWJO, HE BH3HBAET CYLECTBEHHOrO N3MEHEHNA JaBje-
yEs Iapa mepel comamE ero I-ii crymeHM (3a perymipykimr! I&po-
BIYCK OPT'asoM).

IpMMeHUTENBHO K TeILIOIMKAIMONHHM TYDOMHEM C OIHEM DeryJm-
pyeMiM ordopon mapa tuna Il wm T (mxiwvas rypouss tmma T-50,

7-JO0 E T.I.) KOSQGHIEEAT 4 OIIpPB,EEJLHETCH KB K
(1) P2

N h 7
(-Hpe) (e~
n(r} pee/\ \ Faer= Py
q . .= o(H)
n(r) h"o!"'z
o(u
Ina TypOmA ¢ OByMa peryJupyeMuMeE ordopamm nape TteEmna IIT xo-

o AIMEHT @ OIpeneydaeTcs IJiA R&.rﬁILOI‘O oToopa;

h
b, (1- pez) ("_EF?E - ’)
ha(n)

aﬂ=—-—_—-(-—;’?:"_&__—)-—— MAR
e
th"Pz
e(n)

(/.. [ o.yca” atIHg _ ]
a pez (0‘-'84 0UHA)M
n=

y

0.ysq4 0.49CA 0. UHAu

T*_ .
0.y88 T Mo uca™ Mo. una y, ’
(h +h +h )
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Hax BWIHO M3 pHC.3 2, IJlA TelJIOfMKEIMOHAHX Typous TEOma IIT:

ho u8a= Yo~ ‘24 vag
Mo ven = tausa ™ 2s veg s
h, 0. YHL = zum”":zt yHa 7
h

0. 4BA(n)" Lotuy ™ L2t uBAM))

h -

0. yeam) "2 uam) L2t yearm?

ha. uHa )" L2 veam)” ‘2t wHatu)

pm ompenenesm: Telionepenanos Ba WA ( /7, ,,, ) Ind pacue-
TOR KO3Q(HIIEeATa O TILIVAHMEM JMSMeHEHNA BJIAZHOCTH I&apa MOKHO Ipe-
He0pevysn,

IIpnm socTpoeHHMM B (S -OMarpaMMe LIPONECCOB DaCHHMpPeHHMA Iapa
IIDI FCXOUHEX W HM3MEHSHHHX eT0 HavaJbHHX NapamMeTpax BHYTpeHHMS
OTHOCHTEJIBAHE KOSC.GHIWMEHTH NojesHoro meiicTteua 4bl, YCH m Til upm-
HUMAXTCA ONMHAKOBHMY M pPABHHMM S

,ZDL YBA (M)~ 7.9; Y84 0,8 ¥ 0'85;

Toi ucaim) = Toi vea 0,65 + 0,85;
Toi ung(ui Toi. yna™ 065 + 0,85,
MarcumaXbAHEe 3faveHns yraszaHsHX RIJ cooTBReTCTBYWT OTHOME-

HUIO -I-Jﬂ-— =] ~l-0,8, a4 MHHYMAJDbHHEe %QIL- =0,3 + 0, 30.
DUTC(H) OTC(M)

AgaznornagEM o0pa30oM OlpeleadanTCH HeoCXONNMHEe TEeILNOHEepelaH

¥ IJA TypOmH, MISMMX O peryJmpyeMui oTOOp napa.

Algry
OTHOmeRne —_— , BXOIAIee B IpNBEISHHOE pa-

-t
Lors ~ Thozb
gee BHpaxesnme £ , meaecoolpds3Ho ClpefieJsiTh B IPOLECCE pacyera H3-

h Pc_PZ Pn P
MeHeHns Tremwonepenagnon [ A4 Ah,
Pz -, 7 pl-P '
o 12 o '2

gxiu) o(n)
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OTKJIOREGHME SJHTaJBIKE Napa B PETYAMPYEMOM OTOOpEe IpY H3MEeHeHMH

HAaYaJbRHX HapameTpoB Ilapa HRaXOlUAT.H HKHakK
M

o-P P Py PP
— A F o Fp P
ALETE ‘ma (ha am) )’Z ’

i AL=1L, -y, — UBMEHEHNE PavasbHON OHTEJIBIAM TIDH
OTKJIOHEHUN HAYaJBHHX NaparieTpoB
nap4a,

P:'@? hP:-P : :

=1 =t -1 ~ pacmosaraeNHe TeIUionepenauns oT Co-
h o(¥) UfM)Lf oty © 0 tord ba crebetial

CTOAHMA Oapa nepepn conjamyr I-ff CTy-
IeHE 0O NaBJEHWA Iapa B Kamepe pe-
IyJupyeMoro oréopa COOTBETCTBEHHO
IIPE MCXOIHHX ¥ HM3MEHEeHHHX IapaMeT—
pax napa,

itarb'(n)“ c'“my ~ SHTANBIEHM 1Iapa B 0TCOpEe IpH Teops-—
TAYSCKOM IIPOLIECCe pacHmpeHns napa;
CIpeeaATcsa o (§ =-IomarpamMve B
TOYKE IepeCevenus JHHEE F=2F o

COOTBETCTBEHHO C JHMHMEH S=S

_C
a(n) " 5=5,-

Pasgocrs ( L, s - Eﬁagﬁ ) MOXeT OHTEL NprasTa pasaoil 530~
550 ®Ean/grr.

Ing TenaofEKaimoOHHHX TypOmH Tuna IIT n3MeHeHme 3>HTaNBIRK
napa onpejesAeTcsa MO COPMYJIAM:
— B IpOM3BOLCTEEHHOM OTOODE

Atgnr-d‘ =AL -(ha YBA ha.tmﬂ.(u))qm',qsg;
= B TeIiOf¥KaIHmOHROM omﬁope

Aiarb':AiT:AEa_ (ho. %Bﬂ,_ha UBA(H})?Uf VBA_(ha. yca B hﬂ veAa (H))qat. yeh °
ARanoTMYHHM OOpasom onpejelAeTcA BHavenme A, - ¥ LI TYp-
CMH, PMBKUMX ONWH pEeryAMpyeMHi# OTOOp napa.
3pavesns mompoctn N, ,, , BSOCXOIEMHE LJA paciera COCTaB-

N
JAKme EWLEL . OIpeleNAnTCS IO DACXONHOU XapaKTepucTHRS
WIR IuaTpaMMe pemcm 148 OpUESTHX B pacyeTe HONDABOK BHAYSHHR

h3, (), 7 20)
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JIDH KCXOZHHX HapaMerTpax nape.

[Ilpe pacyerax H3MeHeHH]) TeIJOHepenalos IAd TypORA C IpPOM-—
IeperpeEoM I.pa PEeXOMEHIyeTCs TaKk®e OLHOBpPEMEHHC ompenessThk M3-—
MEHEHEs SHTalbmMii cBexero napa A({, , napa 3a UBL (#a npommepe-
T'DEE) Mzusa = Ai,;n , KOTOpHe OyIyT HCHOJB3OBAHH B Lasihdel-
meM [p¥ pacuerTe ILONDABKH K DacXoly Temna Ha Typooarperar:

Atﬂ-ta-tn(”) ;

c c c
L Po=Prusa Po-Fausa P:"quu
~Biny=bi,=(h, Mo ) ) Toi |

C
Po~P2usa
oL

1 pemMe po 0,82-0,85.

SHAYe YA 7 IPRHEMARNTCS NOCTOAHAHMM ¥ DABHHMEA

2.2, LIOIDABEKZ K MOMHOCTH TemIOIMKANBORAOIC Typdoarperara
Ipg padore &8I0 IO TEIIOBOMYy I'pad¥Ry
1D Uar5=canst

Honpaska & MompocTs (B J) KA 5TOr0 CAYYS8S pACCTUTHBASTCH IO
¢opMy 1am:
- IpH padoTe B 20HE CONJNIOBOT'O peryAMpOBaEMA IapOBIYCKA B

TypCuay (oTcex) P pE-p
p ANT ah,, * (1-¢) AAG,”. A 2
d = = C B + : 'l'E fg ;
N N hpg"Pz f (2-3)
T oxX(n) ( D) NT
- ¥ JPOCCeNEHOM pary.gpoaaﬂu 118 ORIy CK&
p AN AR (1-0) 4\ 2 '
dN T e—— P:'P B +E 10 . (2.3 )
o "2 -
N, hoxiwy  (1°D)

ViameHeBme renaonepenagoB Ha TypOmAy (OTCEeR) IpPH pacyeTax
IOIIPAROK OnpenenseTcs B COOTBeTCTEEM C YKASARUAME DPa3fl.l.] IpH-
MEHKTEJNBRO K COOTBETCTHYNMLER 30H® pPEryJmpOBaH¥A IIAPOBIYCKA.

Bromamzit B Bupemenms (2.3) % (2.3') xoodwmmenr E' onpezeas-
eTcss Kakr

E'____Z ADarE
N.(1-K ,,)Ad,

pez
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At
rae ADyr5=Dyrg T’%% '
D oTd 5035

ComuoxnTens (I - Hoeo ) ompenesifeTcs IO KPMBHM PpMC.4 B COOTBET-
CTBYY C TEMIeparTypol IMTATEJBHO# BOIH WY KOHZeHCaTa Ha BXOlE B
nmepBHE (IO XONY BOAH) DereHepaTHBHHE NMOXOTrpeERaTeNb, OT4ocamuics
K pacCMATpHBaeMoMy oTceky (wacTm) TypOuHH, ¥ HARJeHHEeM Iapa B
e pBOM pereﬂepar%%om oTOOpe Lapa; OTHOCHTEABAHW IIPHPOCT IO
pacxony napa Ad)° F ONpEeJeJIAeTCH B COOTBETCTEME C YKAZaHA-
M pas3f.l.o.

I TypowR THOa P mponecc pacimpeRms napa, Kak Ipapusio, Ipo-—
TeKaeT B 00JacTH N8peIrpsTOrc napa. loaTomy ;{m pacyerax Hnompab-
kg p fopmynax (2.3) m (2.3') ornomenme AL "2  pommo OuTH

0x
c P hPH’PZ
3aM8HERO OTHOMEeHNEM __EE._P__, a8 comHoxurea (I «C) u (I -10)
o P2
hﬂ(n)

ROXXHH OHTb OPMHATH pPABHEMM I,
JIns TypOmH tuma P BHpaXeHme IAA OlUpeneseHRns £’ OyIeT NMETH

o AD

Fowe AP
D ’
(f"erz )ad, N,
it Aﬂﬂp - A3MOASHNE pacXofa Iape Ha BHXOJE E3 Ty pOE-

B (OpoTMBOJABAEHHA) IAA OOeCIedYeHHs [O-
CTOAHHOYO OTIYCKa TeIla;
Ai,
AD”P'D"PW .

SR8 Y HAA Nr IPDEAYMADNTCS IO pagxoxmoﬁ XapaKTEepHCTHREe (mam
IMAT'DAMMO DOXVMOB) B COOTBETCTEEN C 3afaHAHME 3RAYGHVAME IKNA
pacgsTa NOUPaBOK Do ne IpPE HMCXONHHX IapametaxX napa.

Pesyarrary pacyeToOB IIONPABOE K MOMHOCTH, DaCCMOTPeHBEHE B
pasf.2.I, 2.2, POROMEHIyeTCA CBECTE B TACAMIN, IO NSHAHM KOTO-
DPHX OTDORTCA HAOMOI'DAMMH, NAKME BOIMOCXHOCTE ONpONeJATH SHAYSHNS
NONPABOK ¥ AAS HDPOMGXYTOUSHX (IO CPABHEOHMD C NPHMHAATHME B pacye-

rax) suavesmd P, D, %ﬂi :
0

- JLAA nomeﬂcmoasn Ty pORE
ot =f(D,, R);
- ILAZ TeINOfUMKAIMOHAHHX TYPOEHE C OIH¥MM peryARpYeMHEM OT6O0-
bou napa (mEnwseda Typémas T-50, T-I00 =z r.m.)
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7 'DnUﬂ(raqur{) :
d~=‘f [Dﬂrpﬂ? D"a Qﬂ )
- INg TennolMKAIOHHHX TYpOIH ¢ IByMA peryJMpyeMHEME OTOOpa-
o dp"- P _}Za(_a_’l) _p_I(Qr) :
M"f ma:gﬂ gﬂ: . Qa ’

- IJNA TYpOuHd ¢ OpoTiiBomapjiedueM Tung P

P
o= (T, Fop ) -

2.3, lIOIDaBKY K pacxoly llape B TelJa BHa Typloarperar

npr N_=const

g pacyeTa NaHHUX NONPLEEOK HeOoOXOIMMO paclojarardk IolipaB-—
Kalil K laollllOCTIl, BHpaxeilHHMM B aOCOJANTHHX 3HavexHmax (LIBr, xBr)
ANJS.
5 pasn.<.l IDpmEEHEll YyKas3aHWA 10 pacueTy IOIpaBOK K MOMHOC-
T B OTHOCMTEIBHUX efuHnuaxX (B %). lloBparxu B abCORKCTIHX 3HAYEHR-
: P
AX COCTLBAT 0 c‘:

0
AN."=N

00 (xBr, MBT).

Snavenns N ONpGILAKTCS NO PACXONHLM XapaKTePHCTVKAM WM JHMar-

pavMaM Deszl.0B IPH MCXOIHHX YCJIOBUAX MX IOCTDOBHWMS IJs 3a7aBag-

MHX I pacuera NMOLpaBok pacxoxor mapa I,, D, (Qn), DT(QT) :
Pacuer OONpeBOK 1eJIeCOOCDA3HO IMPOUBBOMMTE LA TeL & 3Have-

guii [ -I—IE-(BL) EI(EL) IVl KOTOpPLX BHIOJMIEH pacueT Ionpa-
"D\, ) T\ Ty /! ‘ ’

BOK K LOWHOCTY (Chi.DPasledel).
B upmBoIMMEX B ZaiAbHelilleM ¢ OpMyJaX LIA pacueTa IIOnpaBOK BE-
s Ad Ag,, A N_, N, I, , 4, noxs:u umers pasuepHocTH CO-

orBercreeHHo T/ (MBr.q), I'kan/(MBr-w), MBr, MBr, v/u, I'kax/u.

<.3.1. [lolipaBKa K pacxoly CEBe:erc napa
(K pacxomy napa fia BXOIE B OTCEK)

ITonpsBra K pacXxolly cBexero napa (Ha BxOole B OTCEK) BHUHMCA~
eTCH 0O BHPEREHWAM:



- H9 -~

- B &OCONNTHUX 3HAYSHUAX, T/W

P
P AN °
AD,=-Ad, AN, =—Ada(",7 (2.4)
(1+ -4
- 100
ol
AD =-Ad, ,——X5— N (z.4")
g a(u) D T(Hn)’ e
(100+c(,) )
~ B OTHOCHTEABHHX ©IMHMNEAX, %
b AD AN% 2
da= 2-=-Ad ——;——— 10 (2.5)
D, 1D \ ain) L
o I+ )Dﬂ(”)
e P
P oA°’N
Ay =~ A, — LT g (2.5)
0 a
(00+a,/)1,,,,

Ucnonbayemuil B BHpameawaX (<.4)-(2.5') oTHocmTenpHH: Ipu-
pocT mo pecxofy cpexero napa (Ra Bxome B orcex) Ad,,, DEKOMEH-

NyeTcs OmpeNessTh B OKpecTHocTAX sHavesmi D, D, v D _(Q.),
IPUAATHX TPU pacyeTaxX MONPaBOK, HO DaCKXONHHM XAapAKTEPUCTIKAM

DB = { ( /\/T ) uam fuarpamvaM peiin:oB - ympma I = £( N_)

upe D) s=const, ~ [HOCTDOEHAHM MJLA MCXOLHNKX (HOMMHANBHHX) Iia-
paMETDPOR Ilapa. [IpM 5TOM 1eJIecOo00pa3HO pACCMATPHEATE OKpPECTHOC~

TH, OTpafMueHHHe 3HaYeHmAME MompocThm AN uw (N, ~AN.?) (c
Ti(n) T{n) T
y9eTOM 3HaKa OONDaBKM). ECJM paccMarTpmpaeMes 3aBHCHMOCTE

(Dﬂ-"‘ j ( /\/T))npellcmamleﬂa JIOME&HOH JIHHNeY C IPAMOJMHEeEHHMH OTpE3ia-

!
M, EMENIVMY pal’JMUYHHE OTHOCHTEJNBHHE MpPHPOCTH, RalipHMEp, Adg(,,,)

x Ad'

q (u) , 1 B paccMaTpHBaeMy® OKPBCTHOCTHL 3HayeHHH
( AN® ) mxomar ywacrim sTEx orpeskoR (cM.pEc.I4), To

ADz-(Ad,, AN +Adl,, AN!) —

om) =T of ’
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! N
o( 1)

rne Ad g Ad

o(u) — OTHOCHTEJBHH® IDHEDOCTH OTPESKOB, Ha
KOTOPLX PaCIIOBBYaKTCS COOTBEBTCTBEHHO
HA4aN0 OKPECTHOCTM (TOYKa CO 3iaYeHN-

em N, = Npyy ¥ ee OKOH TaHEY [Touxa
¢ 3HaUYEHUEM er(Nr(u) -ANT )J,

p

r ! o
AN_, AN, - suavenune nompazkx AN, mpuxozaue-
ecfl Ha YyYaCTOK COOTBETCTBEHHO OT 3a-
nappofl rouxm N, ) 1O TOYKE CONpA-

®eHus oTpeskoB Ny, m Qr 9TOH TOY-
— 0
kr jo ToukE ( Ny, ~AN.%),

: no_ o
ANT+ANT -ANT .

Puc.I4, Onperneieine no-
IpaBKE K pacxdiy napa

All, B 30He E3JI0MA 3aBH-
CHMOCTH Da=j(/VT)

[Ipm pacueTax NMONPAEBOK K PacXony napa IJs TenJolMKaIMOHHHX
Typlua npu yenopym O, s =const uwny I} e = const  MCHOMB3YLICA

TAGARYAHE NoHHHE WIW HOMOTPaMMH IONPaBOK K MOMHOCTH, pDacCYHTaH-
BHe IJiA Tex iKe ycCJsioBud.

PesynpraTH pacyeToOB HOOIPABOK K DACXOLY Iapa PEeKOMEHLYS8TCH
CBECTH B TalOJMIH, 0 J28HHHM KOTOPDHX CTPOSTCA COOTBETCTBYHIMS HO=~
MOT'D&MMH, CRA3HBAKUAE 3HAYSHUA NOIPABOK CO 3HAYGHKAME OTKJIOHeHZH
DaBJeHHA CBEXOI'O Napa ¥ C PacXofaMy CEBXer'0 napa B peTyJARpYyeMHS
OTOOPH, AHAJOTHMYHAO HOMOT'DaMMEM IONPABOK K MOMHOCTE (CM.Da31.2.2).
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2.3.2. llOIpaBKa K pacxony Telja Ha Typdoarperar

Ope BuBome Copmya (I.4), (I.D), (I.S'), (I.5'), (I.5m) LA
pacyeTa HONPABOK K pacxonly Temaa (cr1.paspm.l) Ouio OpHHATO, YTO

Kﬂ Knnmr OnHako OTKIOHEHHE HadvaNbHHX IapaMeTpPOoB Hapa Hepsk
TypCHAOY BH3HBAET MSMEHOHWE DJHTANBNUN 18pa B PETEHEDATHBHHX OT-
gopax mapa ¥ PacxoioB liapa jla mojorpekaTesy, YTO IPHEBOIAT ¥ K

ESMEHEHHD pacxofna rnapa Ha npovneperpee I, . . Taxmm odpasoM,

NpH Km.’# nn(n) B TPE GoJiee CTPOrCM pacyeTe NONPABOK B COOT-

BETCTBYIMX fOpMyJiax HeoCXOmmiC NPMO2EMTH (aireSpawyecKy) Io-—
ONHHTEABHY X JIOHPABKY :

~ B Gopmyxe (I, 4)
Aa o(n) (“nn(u) "nn(u)))
- B fopmynax (I '5), (I.5 ) (I.9), (I.5™)
oL ____(_"’l(_"_’_ﬂﬂ___

AK o "o J
[(La(u) nﬁ(ﬂ))+ nmin )(mm nng

3HoueHme AKnn L1 pacueTa NaHAO! NONOJHMTEJBHO! IIOHpABKH
MOXEeT OHTE ONpENeleHO IO BHDPAKEHHED

Aapee
n= (1=Konu) 550

il A’:pez ~ CpeIHEeB3BemMEHHOE OTKJIOHEHWS OJHTAIRIEM TDEIIEIs
napa peresepaTEBHHX nonorpeﬂamenei! (orGopos) ¢
LaBnenueM napa P 2 "PMBA pnn’ KKUL/KT'; OT-

KJACHOHHS JHTANERIAN B KaXIOM OTOOpE OIpelenseTcs
00 (8§ -IparpaMMe IpR pacdeTax OTRAOHOHHD TeIio-
nepenagor (cM.puc.3,d).

I _ I I
pez"'( e2 pee(m) ,

pea (‘zqu zuu.(u))’

At Ai‘f
Al =pil -——-——’1’-5——+Azl nb

pez pee pee  -I I
At n6 +Atﬂ§ At,p*At, 4
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I = I ..
L IeCh Afﬂ B At g = NOBumeiue SHTANBIMM IMTATENBHOA BOLE B IO~
LOTPEEaTEeNdAX, IIO YeHHHX COOTEE TCTBEHHO
k I(F) ull (A) peresepaTHBAEM OTGO-

pall.

PacueTH NOK&3HBaKT, 4970 372 LONOJHMTENBH&A NONpPaBKa, B 00-
mert, He3HAYUTCJBHA. Hanpumep, HIpH OTKJIOISHUN SHTAJBINY CBOXEIO
mapa IpUMepHoO Ha 6 KKaJ/KI' NOHOJHRMTeNBHaA IONpaBRE COCTABNAET:

- I KOHLEeHCAUMOHAHX TypGuH npymepHO 0,05%;

~ A TellNo BKaUMOHHHX TypOrH LOpHME PHO -—Q-'-Q‘f’—fa-—-——- %
- g

LONOJHIITENBAY D IIONPEEKY CASHyEeT YUMTHBATEH TONBRO pE IeTannh-
HHX pacyeTax OOIpPaBOK, a INA NDAXTHYECKHX 1eJell NOINpaBKy K pac-—
X0OLy Tenna Ha TypdoarperaT IIpM OTKJIOHAEHHMH TaBJEHHA CBexerc mapa
PEKOMEHIOYETCH ONperesiiTh IO IpHBEeIEeHHEM HWKe EBHPaXEHUAM, IIOJAY-
wennM ®3 Copmys (I.4), (I.5), (I.5'), (I.5"), (I.5™) :

~ B aOCONKTHHX 3HAYEeHUAX:

IAA TYypCuR Ce3 mpowmmueperpeba napa

AGU=A03=DW, (AEG"A'E”_&) +A Dﬂ (I:am)" tﬂ-ﬁ(ﬁ))

IJs TypOMA C IIpoMIeperpeBOM llapa

- Y o Y.
A0Q;=88=Dy,, [ (8582, 5 VKB in,*8Kn, (Lnn(n) tnntn) )] d

. - o M o
+Aﬂa [(La(vr)_ tn.ﬁ(n))+ﬁnn (Lim(n) -‘nn(n) )]

WM

_ - o /] _ o/ _
Aﬂfﬂ Qa" Da(n) [ (A"o A{n.ﬁ) +Knn A"nn +4 Knn (‘nn(n) Lﬂﬂ( n))]

p
g
c:(N

e (2.7)
7
(100 +c() )

_Aqfa(n) NT(H) ’
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~ B OTHOCHTEJILAHX emuHIIEaX, %¢
IS KORIBHOANMOHHHX TypPOUH

Aaia Aﬂi (dai Aﬂﬂ) 0* ; (2.8)
IVl TeIVIOGC KA OHAHX TypORA )
%z(%e +olyp,) = (2.9)
‘ (1-=g2)
B ¢dopynax (2.8) u (2.9) nox o{ dABﬂ IIOIPa3yMEBa—

;-
- U1 TypOuH 0e3 IpoMIEperpeBa lapa
Al ~ AT
o, =m0 b ; (2.1I0)

aL -1
o(u) “nb(u)
- i TYpOHH C IIpOMIEperpeBOM Iapa

(AL —Atn5)+K Al‘ +AK ("nn(ﬂ) tnn(ﬁf))

o : (2.107)
m (Lg{u) nﬁ(n))""f (Lﬂﬂ(&f) tnn(u)
— IJA KOCHDEHCAIMOHHHX M TeIl10(KKAITHMOHHNX Tygdnﬂ
o 0
davzﬂﬂa Adyy) (—UP& - A%{n)_fﬂ_%ﬂ—'(z'n)

VismMenenue 5HTaNBINR nnraTenbﬂoﬂ BOIH 3a IOoCJeHIM (IO XOomy
pomu) IOBL, Af_p  onpenenseTcs Kax

-—

Atmg ,75(1? +AD) ﬂ-ﬁ(ﬂami)

SHaveHmA SHTANBINN NWTaTeNBHOR BomH T, z/p Y tns(o Donyt40)

OTBedaliMe DacxXofiaM CBexero napa coorsercrsesso Dy, # (I,,it4L,),

il

onpe nesiApTCs N0 3aBucmmocT ¢ o=F(D,) .
Meromu onpenmenesus spavenmi Al | A’::mr AK, - OHJIZ pac-—
CMOTDEHH B PABKe<L.L1.< ¥ C.3.%<.

3HaYeHNd DOUPSROK K MOMHOCTY MJM K DAcXOLy CBEeXero mapa, He-
O0XomMHe IJs pacdsTa IONPaBOK K DACXORY Tellna, ONpelelalnTCs IO
COOTBETCTEYMMM TaOA¥IHHM IRHAHM KX pacquoB deo ife! Homorpau-
MaM 19 3ajaBasMux spavesud A, D | Dy (_a_) _I(_L) "
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PesynpTaTu pacueTOR IICIPARCK K PACXOLy Telula LeneCcoo0pasHo

CPECTH B TaljuiH, 0 J&HHHM KOTOPHX CTPOATCA COOTBETCTEYKINE HO—
MorpaM H, CEA3HBaUME 3Ha4YeHUsA NONpabOR ﬁa_& 9_@1 . ﬂaﬂ=Aa3

)
6, ' a,
CO 3HAYEHNSMN OTKJIOHEHM, NaBJEHIl CBEXero Ilapa, ¢ pacxojaMd CBe-

L8T'0 napa, Telsla B pPeryjaupyemMHe OTOOpPH IIPM COOTEETCTBYIIMX yC-
JIOB} AX, QHAaJIOTMYHO HOMOTpaM &M NONPaBOK X MOUHOCTH (CM.pacillec.l).

3. [OLCYLT TOCUPALOK HA OTKIOEHIE TRIIILPATYPH
CBL.ETO LLAPA IIPU Pa=canst

3.1. llonIpaBKM K MOMHOCTHM Typdoarperara
npn U =const

lip OTKJAOC.1eHMY TeMIIepaTypDH CBe.Xer0 Iapa IaAd oCCcCroevYeHns MC-—
XOIHOTO BHAYeHus [J, peryaupyamee NapoBNyCK KJANAHH IIepeMemanT-
CA HEBHAUUTEABLHO. JTO IDMEOIMT K HecymecTeepHoMmy (& B 30HE COI-
JIOBOI'0 DPeryJIpOBaHFs TaKkxe H K HeonHOSHaqﬂomy) M3MEHEHNK HaRJE-
HES napa nepen comlany I-u CTyneHm P , IPHYEM 3HAVEHHE 3TOTO
OTRJIOHEHN COMSMEPHMO C TOYHOCTBK rtoc TpoeHns Tpacmukos P 'j( 0 ).

Kpome Toro, Kak IOKasHBa.LT DACYETH, IIPH IB3MEHEHWY TeMIlepa-
TYpPH CBE:ieT0 Iapa Bauanue oTkiIopenws K pery/mmpylueid cTyneHu
(n3-na u3MeHeHys TeNJoNepenaja) Ha BHYTPeRRMY oTHocmTeanHRR K
TYPOMHH B I1eJIOM TaKRe HE3HAUMTENBHO M B OOJBMMHCTBE CAYWAGB He
npesumaer 0,03-0,05% npw oTkioHeHEM Temmeparyps ua I0°C. Hoarto-
My OpKM pacueTax NONPaBOX LJA [IPAKTHUYECKHX ILEJied 9TH M3MBHEHNA
VI THEATE HELEJAeCO00pasHo.

HavanbpaHe TOYKY IIpoOIECCa paciMpeHna Iapa LA OIpenclieHnd
3HAYEHUN TEIJICTepenanor OpY MCXOXEOY ¥ SaUaHHHX 3HAUYEHHAX TEM—
IEepaTypH CBE.LETO 1apa HaXOUATCA Ha TNeD.CevYsHunm JuAni t=ta=canst

¢ mpmamn P =P =const B 30H€ COIJOBOT'O DeryJMpOBanusd Ia-
POBIIyCKR&, TOCKOJABKY, K&K HGH@SHB&mT p&acuyeTH, Py HE3HAYHRTeJBHOU
pasHUIE B 3HAYEHUAX JaBieHAni P u £ B 3TOd 30H8 OTHO-

Iends] TeICIepellaioB, OupeieJdeMuX OT COCTO4HMA Hapa IIo TemMmoe-~
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£
patype 1, W RABXGHNAM P;- h:: & %-h:i P’, MPAKTHYDCKENR
paBHH, T.0, ) o
~p -
ho:' 2 B hai' 2
hpac'pz B h%‘PZ ’
- ox{(») ox(u)
P=F =canstc - B 30H8 ADPOCCEABHOTC peryJHPOBAHWA.
SHaYeHES Pa OIperieiseTcd N0 3aBRCUMOCTH ﬂ;';j ( Dg)

JIA 3aliaBaéMHX 3HavedmEd pacxona cmexero napa I .

PeroMeHIyeTcas caenyrmyll NOpANOK pacuyeTa IOIpaBKU K MOM-
HOCTH Ha& OTKJIOHEHMWEe TeMIepaTypH CBeXer'o napa:
- 33apTCH 3IHAYSHHAMM TeMIepaTyp CBEXer'0 mapa, HalupmMep

P o, . 0 . "= an¥e ”=  ap O
touyr tor~toouy T10Cs ta7 Loy t20C; L=ty L5 Loy tpry G

OpEAEMADTCA 3HAYEHHA JAEJeHHus f; (B COOTBETCTEHH C yKasaHUAMA
pasfiel.I.I);

~ ONPMHPMSOTCA 3HAUYGHEA pDacXoja CBexeI'o mapa B TypOuny (Rra
BXOJle B OTCEK) : MMAMMANBHOE, CDBEHES M MAKCHMAJNLHOS 1A Kaxuof
30HH DET'YNHPOBAHEA NAaPORNYCKA;

—- I8 KagIOro HPREHAATOI'C 3HAYeHHA pACXOfa CBERero mapa o
RARIOTO 34NAafHOT0 SHAYEHNA TEMIEpATYyPH CBOX6TO rapa Onperetispr—
CA HavaJLHHE TOYKE Ipomecca pacIMpeHws Hapa, Tenjomepemaid (B
COOTBETCTBAR ¢ yKasanmamm paspg.l.é) nra Typomay (oTcex) M BHUMC—
AgNTCA ¥X OTHOCHTEJEBHHE WSMOBBHWAS

~ ONpBIEJISOTCH BCOOMOTATeJBHHE CoMHOXMTeqm a2, 0,8 m  or-
IeNbRHE COCTALJAKIME OCHOBHHX ypammewmi £ , 1) , £ B cooTBeTCT-
BAY C YKa3aHRAME pa3le<el I, 2.1.2 & I.D;

- paCCYATHBADTCA NOHpaBKM (B %) K MOmMHOCTE mo GopMysam:

175 KOHISHACANMOHBHX P TEIJIOLMREIMOHAHX TYDOHA Oe3 IpoMie-
pPerpepa fnapa npE OTCYTCTEMR OTOOpA mapa

t APy
Ty ANT - Ahﬂ"" 3_102 : (3.1)
N h 0 4
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I8 TEIJIOLMKALVOHHEX TYyDOUH DY 3aNaHAHX 3HAYeHUAX
D _=const pt-p
AR £ 27:) R

10°; (3.1")
(1-D)

IJi7 TeIUVIOXHKEIIIOHHHX TYpPOHH IpE 38TaHHEX 3HaYeHUAX
ori” const an'e [an%e % (1c)
—={—pe=p B
N T(H) hDX?H) 2 (f"B )

[Ipm pacueTe MOUPAEOK K MOUOCTH IIA TypOuH C IIPOMIIE perpeBroM
mapa e Gopuyau (3.I), (3.I'), (3.I") mmecro orHOmenms

arh

wiem? . (3.1"

t
O =
dN

ﬂhP;:'Pz AhP:_PZMBﬂ
oX NONCTaBIACTCH o .
pFaP p-p Fon~ Pe
gx (M) h° 2ysa {4 — OX(4)
a(“) C_P
hpﬂ 2usa
o(n)

Las Typtus Tima P cnemyeT rcnoanzoBaTh GopMmyay (3.I).
Ecay pacmcipesme Ilapa NPOUCXOMMT IIOAHOCTBI B OGIACTV NEperpe-

pe-p
Ah o '2
TOTO Hapa, T0 OTHOWSsmE -77—,-,‘3%‘:_75;- 3aMEHAETCH OTHOMEHUEM
PE- P, o
A haﬂ oxX( #)

pE-P,
pho P2
0(M) PacueT mONpaEOK DEKOLCHAYETCA BHIOJHATE A HeCKONbKMX 3Ha-

: ! 7] _
YERNY HOPOTHUEONEEBJIEHIH Pz >sz) >P2 (ﬁ"2 -Pnp) .

PesyarTaTH pacyeToB IONPABOK K MOMHOCTH PEKOMEHLYETCHA CBec-
TH B Ta0MUlH, 110 TaHHEM KOTOPHX CTPOATCH HOMOTpaMMH [IONpPaBOK, apa-
JIOTHYHHE IPHEBEIEHHLUM B DA3L.<.&.

3.<. lIONpaBKs K MOUHOCTM TEIJOLMKEIMOHHOIO Typlboarperara
npu padoTe erc mo TENJOROMY TPagury mpu Qpys=const

onpakxa (B %) K MOWHOCTM 4Jd 3TOTO JCJIOBUA DaCCUMTLIEAETCH

o CopumyJe t o P,
t, ON.” [Ah {~C )

N c.
N Rl 4-p)

T oxX (M)
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lameHeHMe TelJIOmepenanoB Ha TypOmHYy (oTcex) Ipm pacyerax
nONpaBOR ONperesiAeTcs B COOTBETCTBHM C YKa3aHWAMM Dast.d.l.

Meronu onpelesyeHus 3favenwid 6 , £ ® D nupuBeneHH B pasr,
2,1.1, Rl T I.5

Kosidumuenr £ Gopuyns (3.2) BuwMcAseTcs KO BHPAREHAD,
npuBefieHHOMY B Dasf.2.<; BCe yKazains dTOTO Pasfelia, OTHOCHIN-
ecd K BHUYHCJIEHHWIN KO3((MIMEHTa E' u erc OTNEJBHHX COMHOXMTEJEl,
paclpoC TPAHASITCA X Ha HacToAum# pasmel.

Donparka (B %) mna Typdnﬂ Tgna P onpeyensercsa mo opyne

t A/v ARC ) :
ol ® /V ——ﬁ‘*E

N pE-p
hﬂfaﬂ)z

(3.2)

3.3. llonpaska X pacxomly napa ¥ TeiJia Ha Typdoarperar
npu N_=const

[lompaBKM K pacXofy CBexero napa (X pacXxoLy mapa Ha BXOAE B
OTCE8K) ¥ Telnia Ha TypdoarperarT pacCUATHRAWTCHA IO CopumynaM (2.4):

(2.9), B KOTOPHX nonpaERH K MOUHOCTH Ha OTKJIOHEHWE JABIEHNSA CBe-

2
Eero napa of AN 32MEHATCA COOTBRE TCTRYRUIMA nonpamca-—

ME K MOMHOCTH HA OTKJIOH®HHE TeMIepaTypH CBEXETO Iapa d s AN °

Bce yKa3aHMA B PABNe<+3y ©.3.1 B L.3.& IO pacueTy IICNpPEECK
A oIpeneJie M) BEXOIAIMX B COpMyJH OTIEJBHHX BEJHYMH pacIpoCTpaHsg-
WTCA B Ha HacroAmwd pasmeJ.

4. TIOLCUET TONPABOK HA OTKIOHEHUE TEMIEPATYPH IAPA
[OCIE IPOMIEPETPERA (t, =8, =ty /)

4,1, llonpaBKka K MOMHOCTH Typdoarperara
npe I} =const

lipp MaMeHeHwME TeMIIepaTypH Lape IOCJHe NpoMrIeperpesa, HO He~
H3MeAHOM pacxojfle CBeX6TI'0 Hapa M pacxole Iapa Ha NpoMieperper
M
Tapnenme mapa mocsie mpommeperpesa £, = P, uca (mepexn

UCH) Pamie M3MEeERTCHE B COCTABNT
Lo uea ¥ 273

i
Pon=P trucaoqr 277

oucs ‘ouca(m)
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B pesynbTaTe MOMERMTCS M OaBiesme napa aa UBL, HOBOE 3HAYeHHE
KOTOPOTO O, 8T ONpPEeJieNATECH Kak %um:%uw"'ﬁpnﬂ(ﬁ)

(3Kech NpeHEOpersM HECYLECTBEHAHM OTHIOHEHMEM 3HAYEHIS Ap” g )

Viamepenve TelJomepenana Ha TypOouHy B peJioM OyleT olpeje-
AITRCA WSMCHEHWCM TEILIQIEepDEelafoE K&K H& 4acThb TYpOMHH IO INHOM=—
neperpera - UBL, Tax r mocxe npomneperpera - LUCH + Wi, B oOmeMm
BUIE IAHHOE U3MeeHWe NOxeT OHTH BHDZESHO KaK:

~ B ¢ GCOJLOTHUX BHAUYEHVAX, KKaJ/KT:

C
Ahp P — Ahemp hmip ha gaaa.
0X (tqp) X (Dpg) 0(Pouspn)’
~ B OTHOCUTEJIBHHX B,IIEIHI*EEIX (monsax) e
X
P ﬂ P . P er?p#@ Ah %QBA
Q% ax{ mg ox g
,w%.ﬁh hpﬂ -b; M h‘% b ’
ax ox ox
b~ P, -
Trie A ox () - HU3MeHeHme TenjioBoro nepenana orcera LCL + Yl
" rofBKO 332 CUET OTKJIOHEHMS TeMIepaTypH mapa
nepen UCL or 3Havesms touc 2wy TP¥ JCIOERE
pu - p % Uca - pt? Uca (n) H pZ =p2(lf) ?
ah, " pf — LONOJHUTENBHOE M3MeHepwe TeIUlonepenaja 3a
" CYET OTHAOHeHUs narneHus rnapa mepern UCH oOT
sHayepws P '
b 0 4ea(n)
Aha"( 5 2“3“) ~ u3MeHefme Telnonepenanza UBL 3a cYeT OTHIOHE—
2LBA HNA JaBiaenns napa sa UBL oT spavesus P
s 2 2 A )
pr-
h, ¢ - rTemonepenan Ha TypCmHY B uesoM (OT coCTOsA-

HUS] Lapa nepejn ComjaMy I-ii CTYIeHH).
[lonpaeEka K MOMHOCTH IIDE OTKJIOHEHWM TeMIEpaTypH Iapa IocJe
npauvneperpesa OyIeT OIPELesiATLCA CJHAGLYINMMY COCTaBAS NN
a) ¥usMeHeHucM Temonepenaﬂa aa orcex UC. + Wi 3a cuer us-—

MEAEHNS TEMNEpATy U Iapa t IPY Hems3i..HAOM E&RBJIEHNY Iapa nepej
uex (A = const);

0’) DasANYNEM 23HAYEHH! VM3MEHenus TeIUlone penanos Aa BL
OTCeK UL + i 3a cyeT DOBHIENINA NI&BJEHUS apaP (ﬂpnﬂ const)
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u P

2 48D
rpeea (mepex UCL);

B) D&3JMYMEM PacxXoloB napa, EuxopAuero wms UBL ( )

B pe3yanTaTe M3MEHEHUA TEMIEpPATYPH IIOCJE IIpOMIEDe-

Bb1X
u&a)
¥ HAIpaBRifeMOTO Ha IpoMmueperper f Dnn ), B pesynbrare oTdOpa na-
pa nocne LRI na peredepaTUBHKE!] IOLOTPErRaTejb, & B DALE CJy4Yash
TakRe M H& COOCTBEHHHE HYXHH DHEPICONOKA.

IIOOIpaEKY K MOMHOCTH, YUMTHESKIYIO CAKTODPH, OTMEUYEBHHE P
mo. 6 M B , YIOOHO LPEeNCTABNTH OTHEABHOU IOIOMHUTENABHOY IIO-

IpeBKOW, B OOWEM BUIE GCOCTaBiAuei:

o Do anfs Bue o p gk [0 gg
v, e p )
o Db (1-K"

PacgerH HOh&BHB&I@T, qTO 3Ta JNONOAHNTENnbHas ILONPaEKa HEe3Ha-—
yprenpHa: Ba F At,,,,-m“'c cocranamer -(0,025¢+0,03)% ~ u B naxs-
HellmeM ITpH pAcueTax NojiHOft monpaBkH ee nexecogoBpasHO onpefnse

JATDH t#

- B IpOIeATax; wgm) =~{ 005 At

- B OAsAXS d ";m) =-~-03 at

PeroneRnyeTcHa caelywidulli TOpPANOK pacyeTa NONPAEKH K MOIHOC—
TH Ha OTKJOHeHWe TEeMIepATYDH Iapa IIocJe IpoMhOenerpesa:

-~ I Kax oW SOHH DEryJHpOBAHNA IIapOBNyCKA 380aKXTCA MEKCH-~
MaJbHEM, CpPEeIHM: ¥ MHUANMANBRHHM 3HAUYEHMAMH PECXOR& CBEXero napa
'Da (O6HYHO UeTHPE-IATH 3HAYeHMd )

— IO 32BUCHMOCTAM Pc=f(ﬂ ), szf ) ,[(Da} M.L'D{ /{Z%}

COOTBETCTBORAO BaARHHM SHaquH.HM D, onpenensiorcs sHayeHms

’

Prss Busoin( Bos), PerfPrio
~ N0 VICXOIHHM 3Ha4eHIIM %{u}) tﬂ(n)? '?!HBP(H)

onpenendiorces Tremnonepenan Ha URK { h . ) (cM.puc.3,d 7 pasp.

Of{u)
2.I1.I):
- 34J80TCA 3HAYSHWAMHA TeMuIeparyp Hapa noc.ue IpoMIeperpesa,

i i U o o
Haﬂpﬂﬁp tﬂ' =£ﬂﬂ{ﬂ} ! tﬂﬂ(ﬂ tﬂﬂfﬂ) {0 A tm(z) ﬂH(H) +20 E
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~0°C  t._ =t -20°C

y  “nnfy) nniu)

t' =t

nn(s) nnu)

178 KaRAOTO M3 3alaHHHX 3Hagvesmy J) [ coorrercrBynmero 3npave~
i i i i

AL pu.cD(u) (Dnn(u)) ] i SHANGHILL tﬂﬂ{u)?tnnﬂ)?tmﬂz)?tﬂn{a)r tnn{u) mo (s

miarpamie olpellcaawT Temiaouepenasd Ha oTcek UCH + UYHI M paccau-
TLBaLT UX H3LeHeHus. HavanibHHe TOYKM TEIJIONEeDBligfoB Ha OTCeK

UCL + YHL ( hi (t-P ) HAXONATCA HA NepPeceyeHUNM JAUHU
n

P=h am( nnm)) o t=1 u.cp( nn(u))

- BLYICJAAKTCS NOOPaBKM (B %) K MOMHOCTH IIO @opmynam:
IJA KOHNEeHCAIMORAOT'0 pema

& A/V " nn i - 4.1
dj" = —T—Lﬁ"a” 7 —Qzat,,,,-mj-/a‘( )
A/ ﬂ 2431} mi
Tiu) OfH) ax{ﬂ)
-p
AR rrn 2
ton — ox (thn _ " -4 e .
0( [he;:?_; 'qu&l:+/ D3dt {0 ] {10 (4.1)

oxiu)
IJIA TeIo mmoﬁﬂﬁx TYypOR!i IpH pacoTe N0 SJAEKTPHYIECKOMY

T pal iKY

¢ Py <P, {-=T Q.
PR O AR G S N P
¥y o -8 usp
M | poon (_’.’uyT_ +/)({_QL61) (4.2)
oxfu) h Fan " F2 Q
oX (i) 0
IAa TenJofWXAUMOHHHX TYpOWH IIpE padoTe OO TeIIOBOMY I'paduKy
/i {""' a‘r
\‘::n_ bu':(tnfr) B ( 'gz ) | i ~Y 2
G(/V i N £ -Poyep T ooy TE D,_’mtm, 1 | ,0'(4-2,)
bpm % afu) 6
ox () W a_
ox(u)

Bxomamwe B dopmysn (4.I) + (4. 2') TeIJIOIe pernany Ha OTCERH
UBL, LUCI + WL m mx H3MEREHEs OnpelleliTCSs B COOTBETCTENMHA C yKa-
3a4iuAME pasf.l.4, 2.1.], OpOYHE BEJHYHHH - B COOTBETCTBUM € yKa-
SQHHAME Dasfl.C.l.l, 2.1.2, 2.2, 1.0 m I.6.
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[lo pesyipraraM DACYeTOE CTDPOMTCA HOMOTpaMMA, CBASHBAINEAS
sHaYsHEe [ONDaBKE C OTEJOHGHNAME TSMISDATYDH Hapa& HOCJE IPOMIe—
perpeBa, DacxonoM CBexero mapa X LA TOILIOPRKANMOHRNX TYPOEH ~
raEX8 ¥ CO BHAYSHEOM OoTOOpa TeLJA.

4.,2. llonpaEky K pacXoxy Iapa X TeILEA Ha& Typloarperar
opn A[r=£‘an.it

lonpaBEa X DacXoXy CBOXSTO Iapa paccumrTHBaeTcsa mo fopmyxam:
- B a0COADTHHX 3HEYBRpAX, T/4q:

AD, =-Ad —_—tf,’,',,' (4.3)
(’ + 00 o

wm A ==

B OTHOCHMTOMBHHX eJMEBHIAX, %:

F

)N’f"/ ; (4.3)

tm_
" (/ + Dq,,,

th w_p° . .
AN o Ado(n)zzm_—d—”%st; (4.4)

[lonpakEra X paCXOXy TeILla Ha TypCosrperar pPACCYMTHBASTCHA 10
CASEYXEMM (OpMyJaM:
- B a0COANTHHX SHavYeEmAX, I'kax/w

080D K1t AE ALl ot i)

(4.4)

otm

Agr"”zlao+a”%) Mw ) (4.5)

= AR08, D Al
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” m
AOD=A03=DW(%ALW"A’T;¢5)'A%M‘é&t"‘ ’ (4-'55

A
(+ %)
-~ B OTHOCETOJRHHX SNEARNAX, %:
IJA KOAJEHCAIMOHAHX TypOuR
Ad,
g, Cut )0 (4.6)

JI.EH remo@mmwﬂﬁx Ty pOnH

a0, -

2, =2 (0, + A )

Dy-Le)

B ¢dopmynax (4.6),(4. 6) 0G03HATERO:

au 5 A {,;Q -—Afﬂﬁ .
(qw) Z;lﬁ(#)) 7 Kyﬂ /’afr(#) .ﬂf('o) )

SHaYsHRAR NOIPABORK K MOMHOCTE EXIM K pDacXoiy CBexero Iapa,
HOOOXOIMMHE JLAA pacyvera NOINDABOE K PACXOLY TOIIA, IIDHEHEMANTCSH
00 JAHAHM TalJNI] pacueTOB HONDABOK JAN0O0 OIDSASASDICH XS 38JABA-
eMiX C TeMm xe mareppaiamm spavemst t. I 4 Q. mo coor-

BOTCTRYKIIEM ROMOT DAMMAM.
PesyarTatH pacvyeToB ICHDEBOK K DACXOAY TOIAA TAKXS N8ASCO-

O0Op&3RO CBECTN B TaOAmuH, 1O HM KOTOPHX crpoarc.a HOMOT paMMH

IIONPa&BOK K DAcXOLy Temaa —EQH#f trm X
3

5. OIIPABKM HA OTXKJIOHEHME IABAFHAA OTPADOTAHIETO ITAPA
(IIAPA B KCHIEHCATOPE)
5.1. llonpasxa K MORHOCTN Typdoarpsrara

llenpaska E MONEOCTE Typloarperara Aa orsiodesme O, , xax
OPaBEEAO, OLPOJAJAASTCS SKCHOpEMOSTAXRALM NyTeM. IIpE OTCyTCTEEN
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aKCIIE PAMEHTANRAOR HOIPEAEKM MCHOJB3YIOTCS COOTEE TCTByKmFE IaHBHS
pac9eTOB 32BOJa-¥3TOTOBATEA TYPOHAH. B IDaKTERe® MRPOKOE pPaCHpO-
cTpAHeANe HamIO NPSICTABJIEHNe® 3TOQ NONDABKN B ERJIe COTKE Ionpa-
gOK — SABECEMOCTE H3MOHSHEA MOMHOCTE Typdoarperara OT M3MEHEHNA
B : av={(p,) upE mocrosHEMX pacXoiax mapa b Koanencarop (E

w1 D, (2,,,)=const .

Pac.I5. OnpapeseHEe IONDAaBEKE K MOMHEGCTR Typloarperata Ipm OTEIO-
HOHNE JaBJeRRs OTpacoTaBmeIo mapas

@ - 0 COTKS NOIPABOE Ha JNABASHES OTpaCOTARMATO Hapa; & — IO
"yHNBO pCANLHOR EPREOR™ nonpapok K MOMHOCTE Ha HaRieHMs oTpaco-
YapmeIr'o napa Pz

CerTKa NONDEBOK PACCYETHRAGTCS N0 JAEHuNM TAK HASHBaOMOR yHE-
dspcansHoil KpEBoJ NonpaBoKk HEa OTKIOHeHEEs [, , DpeicTaridxmen

iy 45 [2: - (_%_1]
SABNCHEMOCTE 7/ "ll ; — EOTO onpereNieTca S5KC-—
. 122 D, qu Yii )F‘DHHD ’ pas e

NODEMORTANEHO MAM P POSYALTATS CHSIMAALHNX DACYSTOB.
SEOCH NOX DACXOZOM Dapa B KOSESHCATOD ), HOXpasyMeBaeTCH

CYMMa DacXOnoB NEpa, Bumenmero ES nocaensedl crynexm TypOmau JD,

X OToUpaREOT'® Ha NeDBLHR N0 XOXy KOHNGHCATA DEI'®H8DATMBEHI nONO—

TperaTess HWSKOrO HaBieREd I, ( ﬂ; =0,+0, )
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Ha pEc.I15,0 MuIDCTpEDyeTCS HAXOXLEOHEe IO COTRS NONDABOK
E3MSHSHNA MOMHOCTE TYpCEHH (O0TCeRa) npE m3BecTHOM (HOE3MOHHOM)
pacxoze orpacdoraBmero napa (sa mxome B YHI)L

p
B oOmem Bxne sHadepme nonpaBkk AN 2 °  oumperengerTcs Eak

g _ AN,
AA/TZ - d” ﬂ y,

il AN | E3MEHORNMS MOHHOCTY Ha OIMHENNY AXEHH (MM, CM)
aft oce AN (ocyr opmmea¥), xBr/m«, KBT/cM, MBT/cM
(yRasuBaercs Ha rpafrExe HOpEN NOCTDOSHME COTKN

IOIPABOK) §
N - zmmga orpeske (maTepraza) mo ocm AA/  mpm
IREReH¥N 0o JMEWR [} = const OT TOYKE gfu)

zo TourkE P, MM, CM.

B pAnme caysaeB Ha CeTKE NOUPAROE JAA SO0HH, PACIHONOXSHHOR
MOXNIy TrpaHNYHEME JuENAME I-1 x [I-Jl, yrasnpas¥cs sSHavYemms NoOpap-
KM ¥ MONHOCTE IDN OTRIOHSHNE JaBJICHNA OTpacoTapsero napa ga
+0,0I xre/caf.

Jxa HaRROR 30HH IONPABEA DACCUMTHBASTCH KAK

AN,

p
A/VTJ: 0,0{ v Ae ’ (5-:1)
aN.
THe ——7_. - OONDDABKA I[N OTYKAOHGHWN IABASHEA P, Ha
6,01 0,01 EI'C/Glz, nB'r-all.!/m'o (HBr-mzz/m);

Af, - 3aKaBagMo8 SHAYEHNS® OTEJOHGHES JaBienms mapa A
Erc/clz.
Houensame MOMHOCTE OpM OTKNOHOHMNM NABAGHNMS oTpadoTaPMsIe na-
pa MOXST OHTPH OHpeNieJIeHO IO NAHHHM “yANBepecaxmsacol EKpmeo2®™ nonpa-
BOK. JUI4 9TOr0 IO E3ROCTHHM MCXQEHHM SAAYSHNAM Em, X Z?;,,,, .

saziansoM jamienrk napa P, paccumrurapr spavemms _Buw) ¥ A&

D, (1) Dy 1)
E, ECOOXLSYS "YHEBeDCAJNBHRYD KDPMBYO" IIONDEBOK, ONpPSIEXADT BHAYS-

m-al%t “ %(n} (cM.prc.I5,0).
Honpaera K uouocnl_i nBr (l{Br)}baccummuca (npe yonesnx
Bzr' 172{") ) BEE

2_[oN, _[a, *
oM 2= 5 “%{u}] L (8.2)
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B oTROCETOARHHX eymamnax (B %) nonpaBRa K MONHOCTE DACCURTH-
sasTcA OO0 fopuyae

2
0(‘[.)2 — A_/V.J;_._ . 402 . (5.2')
g /VT(HJ
JI.m IOCTPOSERSA Houorpmm nonpaBeEAN ={(AL,P )a\g:f[/lf,g ) nam

A/V f[ 4D ﬂ) P] Ho( f[ v/ - ) ] MOXST OHTE DeKOMEHIOBA-

Ha CASAYImEs Cxema:
~ BAA EKOBEeHCANMOSHHX TYPOMA X TONAOCIMEALMOHHHX IPE KOHNIGH-
CAONOHACOM DOXFME 3afanTCcd pHlioM SHAYSHER MOMHOCTH Typloarperarsa
(0T MMHEMAABHO BO3ZMOXHOR N0 MAKCPMAABHOH Yepes DRBHHE MHTEDBAJH) ;
-~ 00 B8AAHAHM SHAYSHNAM MOMHOCTE TyploarperstTa, MCIOAL3YH
GOOTBATCTEYKIN® I'padEYSCEKES MIF aHANVTEYECKNE 32BMCEMOCTH, OlLpe-
JeAADT PacXOfH mapa B Eoamescarcp (s W) 7 (7 Ipy Eo-

o)

XonHOM (HOMEHANEHOM) SHEYEHNN IARNeHER /)

- EAs TYDPOHA C peryaAmpykmyME OTCopaMl Napa sajlanTcs SHavYsHN-
AME pacxonos napa sa Bxone B UHJ[ (B EROHNGHCATOD) OT MEHEMAARAO
BOSMOXHOTO IO MBKCHMAILHOIO;

~ A8 RAxXIOTC SHAYGHNSs DACXORA Iapa B KOHAeHncarTop (Ha mxone
» W) samapnTcsd OTRIOHEHWAMN (Yepss DABHAHO EHTSDEAXH) NaBJeHES OT-
padoTaBmero mnapa ¥, IOAbSYACH C6TKON IONpPAaBOK XK MONHOCTH Ha OTKAO-
HepEA A  aECo “yEEBepCaiRRO KPEBOA” NONPABOK, PaACCMOTPOREHME

BHII® (n _BToM pa gua) coocoCaMM onpefeAdnT COOTBE TCTEYDHHS SHAYS—
HES A/V X o( _

5.2. llonpanks K pacxoxy CREXerc Iapa X Teiaa
Ha rypdoarperar (npu A,.=C0nSl)

llonpaBRE K pacxXxoOxy CB8XSI'0 lapa A.DE (B T/4) u 'ren.naﬂaa(dﬂa)
(3 Traa/49) sa TypGoarpsrar » AGCOADTHHX 3HATSHEAX DACCUMTHBANTCH
D0 cxepyxmeM QOpMyZaM:
3 oCumeM BEXAe

Al 2= _ad —‘———L—p—— (5.3)

aim) - z
/v: -,



2 — ——

Aoo '"'AG3" Aq{?(l*f) éE—AE ’ (5.3)
" NNy

B YACTHHX CAy924aX IIpH paBeHCcTBE 3HAaYqe A AN.,; =AN;: (monpas-

KE B 30H8 Tpaguusux Jmamd I-1 m O-0):

ADZ=-Ad,, AN? - (5.4)
Al 2“Aﬂyﬂ*Aqb{”}ANT3 ; (5'4')

;3 2
IPE PaEeACTBS -0THOmMe Axj AN AN’” — cx“'-'- /02
N -

N

2=~ (5.5)
Ado(,,)z——’;r—f &z
mo

AQ%=A0,=-4
QD F q'o(m(/_jj' (5.5

B OTHOCHTAMNRHHX eipAmnuax (B %) 5TE OONDABKE PACCYATHBANTCS

00 caelyimmeM QopMyXRaM:
- K pacxomy napa IAA TypO¥E KOHNOHCAIMOHENX X C peryampye-
MLME OTOOpaME Dapa,

_ JF
G = Dy ¥ (5.6)

- K pacxofy Tenxa:
Iis TypOuH oes paryppyam ordopos nape

rypdnﬂ C paryupyamm OTCOpEME IIaDe

AQ;‘QG _ (5.6 )
Qo (1~
O(H}( ‘5;1)

2 _
O(Q--
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Bnaqem sxogAmeEx B fopvym (5.6), (5.6), (5.6) chmﬂﬂg
p
. M OHpe e ARNTCA [0 BHPAXSAMAM (5.3)-—(5.5').

Orﬂocmem.ﬂm OpPEPOCTH IO pacxofy mapa ad, ) A pacxony
relIa A t; o) IIPE MCXONHHX YCJAOBHAX OOpeAeJANTCA B COOTE8TCT~—

BN C JRazaHMEME pasf.l ® 2.3.1.
SHAYeHNA [OOPABORK K MOMHOCTH, HOOUXOIPMHS IDW IIOCTDOSHNXE
HOMOT paMm nonpaaoa K pacxoly mapa H TeIis

()} a0l)=fn,8) 5 (&3, 4%)=f(.p)

E
HITH A.sz;,da )[(Wﬂ;z);d;i)dé:?dﬂi:{(ﬂ p)

YHD ? 2

NPEARMANTCS JHOO HeOOCPeACTBOHHO H3 TA(GANE DPacuUsTOR HOMOTDaMM
IOUNPABOX K MOHROCTE (s BCOX NPEAATHX B pacuysTax 3Havyepni

N,R,D,, ), TECO oUpeRSAADECH NO HOMOrpaMMeM NONDPABOK.

6. [IOIIPABKY HA OTKJOHEHVE TEMOEPATYPH UMPKYIFUROUHOWL
(OXJMAETAKHMER) BOJH HA BXOIE B KOHIEHCATOP

6.I. [lonparra K MOMHOCTH tTypdoarperara

Ixa pacuera NaAHOR DOUPaBKM HOOOXOZMMO DACHONATATEH SHAYSHM-
&M W3MEHSHEA NABASHNA OTPadoTABNEIO Iapa HPH OTKIOHGHEN TeMIspa-
TYPH OXMAXJSKMSA BOJNH OT MCXOJHOTO 3HAY&HEA. Ha IDaKTERS 3TO AS-—
MeHeAne YIHOCHO OINpeJessTh IO XAapaKTepHCTEES ROHJeHCcAaTOopa, npen-
crapianme} rpaimueckyr (agayMTEYECKYR) 3aBECEMOCTE P {( L, €, )

- P ) (pme.I6)

2{n) 2
OnpeexAaYT UIPE YCJAOBEE IIOCTOARCTBA pacxoza napa B KORASHCATOP

D =const . ‘

ToayuwB OAA 3aN8HHOT'O M3MEHEHHS TeMepaTypH L, 3HA~
wams AP ¥ HOABSYACH XMCO CEeTKOR HOIPAROK K MOMEOCTH, JM—~
Go ymapca.uﬁoﬁ KpEBOR" nogpamx, paccMoTpesHAsM B pasg.5.1 cmo-
Co00id HaxXomAT SHAYGHES A/V . OcHOBHHE nonozerma 1o pacuery LaH-

HauersHwe IaBNsHMS B KOHASHCATODE A P = (

HHX nAM MOCTPOEHHA HOMOIDAMMH [1GMPABOK [AN 1( ( T ,) ,

o(;f:/ ( /‘/_”r t: )-— IAA ROHASRCamMOHHHX TYDOHH



= @, <=,

IAg TenJo; MRaIMOHHHX Typﬁﬂg, F3JIOXAHHHS B ma.n.S.I, pacupoc Tpans—
PTCA B Ha HacTOosImA pasiei.

6.2, HOIDABMRY K pacXoOfy CPRexX8T0 Lapa X Tenaa

Pacuer HaCcTOHMEX HONDABOK NPOR3BOAMTCHA B COOTBETCTEEN C M3~
JOXSHHHME B DA3N.D.2 YRASAHEAME JO TeM xe fopMyRaM, B KOTODHS

BM8C TO nonpaﬁgm K Mmomgocrx AN A~ 2 IOACTABAANTCA HOOpan-
t‘.
KB AN A,

Puc.I6., Ompepmenenns

3gavedmd AP, IpE

ASMSHOHEN i‘? no xa-

PAKTEeDHCTHE® KOHIGH-
caropa

7. TOMPABKM HA JONOJHUTENBHHA OTHYCK TEINA
([IAPA) WS HEPELYJMPYEMHX OTBOPOB

7.1, llONIDAaBEKE K MOHMHOCTE ZTypdoarperara
(DpE nOCTOAHHOM pACXOfe CBeXero napa
JIA Iapa Ra BXOfXEe B OTCeK)

Ip® mONOZ:HMTOXABHOM OTHYCKS Hapa (Temaz) E3 HOpPOTYIRDYSMOTO
oT0opa TYpOMHH yMeHbmEeAme MOMHOCTE TYPOHHAN OyLS8T OHPENSAATHCH B
OCHORHOM 3HAYGHANEM H3MEHSHHES DACX0la Hapa Yepss3 rpynny crynegei
TypOuHH (oTCexa), PACHOROR8HAHX 38 TOUYKOR ordopa napa, m TeILIO-
nepenanoM Ha 2Ty I'pyuny crTyunessld. Kpome TOro, HSKOTODOE HMIMBHS~
HE® MOMHOCTHM Typdoarpersara OyIOT BH3BAHO OTKJIOHEHHEM DEXPMOB pa-
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GoTH DTOR} TDyNNH CTyneHed B CBASE ¢ yMEHBMEHWEM Dpacxona Oapa ye-
pe3 HEeE,

Kak NOKA3WRA8T dya/mz IPoUecea pacumpexsms napa B IPOCTOYHOR
qaCTH, JONOJHATENBHHER OTCOp fapa (Opm HEeE3MEHAOM BHAYEHNW paCXO~
ja CPEXBTO Iapa B TYpOMAy MM Ha BXOJE B OTCEK) IPHBONET K yBeJA-
geAE0 TEIJICN8 penala He Ipempec TBYKHy®n OTOODY CTYNEeHP ¥ YMEHEBIEHAMK
eT0 A& NOCJSIHOD CTYHNSH® TYpPOWHH MJM OTCeKa (npE de NpAMO Iponop—
[EORANHAOM KIMBHEHWE IABNCHHMA lIapa Nepel NCCJEZHER CTYNERRD B 38
peft). TemnonepemaiH Ha& CTYINEH®, DacCHOJNOXSHEHEe MERLYy HAMH, I
KOANEACAUROARHX TypOHMH HNPAKTHUYECKE OCTanTCA HEH3MEAHLME, IOCKONE-
Ky OTHOMEHMS® JXABJSHWH Hapa sa CTYUEHRHD H Mepel Hem NIpN OCymecThie-
HEE oTOOpa He Hn3IMAHS8TCA.

Ecxx y TypOmd ¢ peryIEpyeMuM OTOOpOM Iapa WM IIPOTHBOAABAS-
HEeM OTCOD OCYHECTBAAS8TCA M3 TOYKM, DACHOJORCHHOR BHME peryJmpy-
eMor0 0TO0pa, TEIUIOHSpENaNH IAA NPOMERYTOYHHX CTYIeHER MOTYT He-
CKONEKO YMEHHIATECH, ONHAKO CBARAHHHME C STEM BO3MOXAHMYE OTRJIOHE—
AMAME X SKOHOMEYHOCTE HODHE IIPAKTEYSCKEX pacdsTax MOXHO npeAsOpeysr,

YreenngeHne renaonepensra Ha CTYOeHE: TYpOmMBH, HOCJe KOTOpORd
ocymecTBIEH OTOOD Hapa, HPHBOIHET K ONpsAcJIeBHOMY H3MBHEHKD Ilapa-

MOTpS CTYNOHH lé , OIIDE e AAmsToO 88 DKOHOMEYHCOCTB. OmHaro
¥3-33 orpaﬂnqeﬂﬂocﬁ (DO yCJOBRAM OPOYROCTH CTYUEHW) KOJMYECTRA

ormpasMorTo Iapa WAMEHsHEe Telionepemaza h uﬂa CTYHEHD E, Cle/oBa-

il

TeNIBHO, YUOMAHYTOI'O IlapaMmeTrpa, paBHOID -E'—- - W s TAKX8
0

OTPaAMY8HO ONpeHeNeHHHME NpON8AaMNE, NDHYEM JIA Napamerpa —%—
0

3THE IpenenH OyayT Oolnes y3IKAMM,
JYRTHBEEA 3T0, & TAKK® TO, 4YTO CTYISHM IIPOTOYHOH d9acTE TypOu-
HH, MCRADUAA DOIryJMDyImMe B nocaepxsme (maAs TypOMH C KOHISHCcanwei
napa), HpOeKTEpYyTCA nus paCoTH B 3088 OUTEMAARHOTO, HAVBHCIEI'O
sfavenma KIli cryness, B KOTOPOR OH nameﬂﬂama HEeCYUeCTAGHAO TIpH
OTHOCHTOARAO OOJBIOM OTRJIOHEHEN Iapamerpa —— C [no.mra.ﬂ 30Ha 38-
o

BECHMOCTR ?0 .f.(-—-—)] , IpmaEmasy KL 2T0R B IOPOMEKY TOYHHX

CTynsHei! pepaMeHRHMN IPM OCYMECTBAIOHEE ROLOJBHTSABHOTO crdopa
lapa, o7

B aroM Cayuae ESMeHEHES MOMHOCTE Typéoarperara AN
(3 MBr), cpasammos ¢ n3MeEeHNeM Temnomepenafa Ha IIpﬁILUIECTEyEIﬂ;yD
OT0opy crymess rypOuHH, OyNeT ONPSXSJATHECA 3HAYOHEEM 8I0 ¥3MEHe—
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HRA Ahcr ¥ pacXofoM napa, NPOTERAKmerc 4Yepes 9Ty cryneds D.. @

er_ Aoy oierDer 099

amepesEe paclmoJaraeMoro Telionepenara Ha CTYOeHB Onpelesif-
8TCA N0 (S —-ImarpamMe MexIy TOYKEZME I8pBCOYCHES:

a) JmHME DpermoJaraeMoro (IpmARmMaemoro) mpouecca pacHmMpsREd
B npoTovyHoll vacTE TYpOmAH (OTCeKa) ® JAMHMRM INORIGHEA Napa 3a CTy-

NeRBD IPM MCXORHOM pexmme (Ges ordopa mapa) P ":%-(,,7}

6) JpARM SETpONME S =Snw='mﬂ5t , OPOXORANIeR Hepes TOYKY
COCTOSHEA Iaps 38 CTYNeERD LI[M RECXONAOM pexmMe (CM.D.2), B AMHNR

Taplesws napa Sa CTYNEERH NPH ASMEHVBMOMCS pexwMe (IpM HaARYNN
TOOORARTEABROTO OTdopa napa) P=Pm. .

JaBrspme Iapsa 3a CTYUSHBK IODY HAJMVYEM AONOJHATOIRHOTO OTOODA

fape onperensercsa OO CreXynmmM CopMyaam:
~ A ROHMeHCAIMOHHHX TypomH (oTceron)

- AR
=6 = Fortn (’ ﬁf) ’ (7.2)

- I)iA COOTBEeTCTBYHUMX OTHeJBBHX OTCexKor (vacred) rypluA ¢
perya¥pyeMsEMe OTCOpaME napa myy npormrosamemmeM (UBI, UCH)

Z _n2 2
(%TH) ﬂm)+pm7) ) (7.2)

n =i
P-—PN , Dyriny

rne P (ry ~ TARIAE® DapA BA DACCMATEBAGMM OTCOKOM (gacTED)
TypORAH (ODPOTEBOIERNEAHE), W3 KOTOPOTO OCYHECTBAH-
8TCA JONOZHRMTEJBAHR OTOOP mapa;

— PHYTpeHEMR OTHOCEMTSABRHA NIl cryneHs, IpMAERMASMHR
P&BEHM rzm = 0,8350,87; MeRbEmes 38UYSHENE - LA CTYy-
negeil, pacoranmEx B OONaCTH RHCOKEX AanneREd napa,
goarmee — B OOCAACTE H8DEIDOTOrC napa Ipm OTHOCE-
TeNBHO HMIKEX FABNGHNAX Napa.

Pacxoy napa Yepes cTymes® ONpelenadeTCH ¥S Marspmanbgoro da-

JAHCA .

? oLoT

D.=D~Z%D s~20., , (7.2")
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rne > ﬂarﬁ - Ccymma OTOOpOB Iapa M3 DETyJMPYSMHX M HeperyJaupy-
EMHX OTOODOR, PacCHOJNIOXeHAHX BHmME (O HABASHED)
TOYKE NOLOAEHTENBHOT'O OoTdopa mapa, T/9:
> D«m - OPOTAYKE Napa Yepe3 KOHI@BHE YIJOTHSHES, He BXO-
ASUpe B yKASAHHHE BHINE 3HAYEHMS pacxomor X [

Uzmenegre MOMHOCTE INochesHeR® CTYHOeHE TYpOMHAH ¢ ROHIEHCATO—
poM OPE XONOILEMTENBHOM OTOOpe mapa MOXeT OHTH BH3IBaHO Kak
yMeHBNEEEEM DACX0ZA Mape M PAcHmosaraeMoro Temnouepenafa Ha Laf-
AyD CTYHOEHb, T&K ¥ MSMEHEHNEM 88 DKOHOMHYHOCTH, B OCHOBHOM BCJEI-
CTENE OTKJOHEHHMA HOTEDPh C BHXOIHOW CKODOCTEK Iapa. Mamenenme mom-
HOCTH H3-32 YMeHBOGHANS pacXola Hapa 4epes 2Ty CTYHeHEL OyleT BXO-
IETH B 3H8YeHWe IONpasK¥ (HASIOBHPAGOTKE MOMHOCTHE), CES33HHOE C
yMeHBESEEEM Dacxojfia napa Ba 3HaYeAme oT00pa HA BCeM TellJIONepena-—
Ie OT TOYKE OTOOpa N0 COCTOSHMH napa 3a mocJenHef CTyneHeD Typ-
CRHAH.

BamgHme g2a MOMHOCTSH Typloarperata ¥sMmeHeHR¥l Telyolepsnana
¥ SXOHOMMYBOCTR HOCJOJHEH# CTyIneHH TYDCORAH DBROMEHXyeTCH oupene-
J87h IO CBTKE IOIIPABOK K MOMHOCTE HA A BAGHAE 0TpaCOTABHOTr(O Hapa
(pacueTHOR mau sKcmepEMeHTanBHOf). LAf 3TOrO NepBOHAUANEHO OIpe-
Iena8TCA NABJSHES OTPacOTABMETO Hapa (3a mocasmied cTymeasn) D

2
IpDE KOTOPOM TeILIonepenay He 9Ty CTYIeH: IPDAKTHYECKM OyHeT papeH
ACXONBOMY SHAYOHED:

- - s
F “p(ul<{ )

2 2

(7.3)

SaraM, NOABSYHCE COTKOR NOIPABOK K MOMHOCTE, IS HOBOT'O 3HA=-
YeHMA pacxoia nspa B Kogiencarop (m UHI) D, him™ Dppy  OBPEHONA-
0T 3HaYefme MOIPABKH K MOMHOCTH UpX napoxcme 0T JABAGHEES Iapa P
IO maBRneHNs napa B KOHIeHCATOpe, paBHEOro JROO MCXORHOMY /A 1) .
SCJIE NONPARKA DACCUMTHBAGTCH JAH YCJAOREA [ aﬂﬂst , JECO onpejne-
ASHAOMY IO XSDAKTSDECTEKS KoRNeHcaropa A £ (D ( %) nas

=17 i)~ Dgrs TPE yCHAOBEE W = z‘tmst t -c'onst
CAyYas C HOCKOJHKEME nonomnramm oT0opaME mape

o ( Zﬂm)

2 20w z{H} (7.3‘)
‘Dz Dzm _-ZDBTE ’ (7.3%)

38 oTRSABHHX OTCEKOBR (dacredl) TYpPOEE ¢ DeI'yJIHpYSMHME OTCO-
DEME Dape mae NPOTHBONABXSOHESM, M8 KOTODHX OCYHOCTBIASTCH NOHOX-
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RrTenBHHE oTOOp mapa, KM3MEHeHEe MOMHOCTH INOCNEIHER CTyOoeH® pac-
CMATPHEAEMOTO OTCEKa C HOCTATOUHAOR TOUHOCTED MORHO OIpEIeNATH,
nexona m3 ycenopmil nem3mesHocTH 8e K, 10 BHpaxeHdAD, ana&lOTHYHO-
My (7.1). MsmeReswe remacnepenaja Ha CTYIesh onpenessercs IO

(S ~mmarpayMe OT LABNEHEA Iapa 3a CTYyOeHED (OTCEKOM)

F; ™) anm —;:’i"::"— IO WCXONHOTO 3HAYEHES maBjesmEd f nery(ny B
IPE WCXOIHOM B3HAUSHME SHTDOIME Iapa 5.:.-7,';4; =ponst .
3paverys K NprAEMaKRTCH ’Zoi I 0,80+:0,85; pacxorn nmapa
9epes NOCJeNHNP CTyneds orcera I ,; OUpeNeAseTCs Kak
D =1 D

| ner - Her :
(Pacxon napa I),, ompemensercsa mo Bupaxeﬂm (7.8); D _s - nomoa-

HETAnBHEN] OTCOp mapa).

Kpome oTMeYeHHOT'O BHIE, HOKOTOPO® V3MOHEHNE MOMHOCTHE TypOO-
arperara (oTcexa) MOxeT OHTH OTHECEHO 3a CYET:

- [epepacrpslieiedya pacXofoB Ilapa Ba OTIeJbAHe peIeAsparib-
AHE IOJOTPeBaTeNW, CBASAHHOTO C HEMEHOHAMSM NABJGRWA Tpermero Oa-

pa B HEX A/V r(br0)

- ESMEHHNA DacXOfa OCHOBHOTO KOHIEHCETa J8pe3 HERSCTOAmAE
nonorpeﬁaremm\/(le B CAydae BO3BpaTa B TEILIOBYH CXeMy Typ—
GOyCTAHOBKE KOHIGHCATA IIapa NOHOJAMTEABHOrC ordopa (olbecconeR-
BOR MM XMMUYECKE OYERmMEHHOH BOJIH) HE B KOHIBHCATOpD, & B Ieaspa-
TOp HJY B JIMHEK OCHOBBOT'O KORIeRcaTa nepen IIHI, pacnosoxseHHHM
IO XOLYy RORIEeHcaTa BHIE KOHJASHCATOpA. |

JTE GaKTOPH yCJOBHO OTHBCOHH K BTODRYHHM,

aMenenme MOMHOCTHM M3-34 BTOPHMYHEX farRTOpPOR B ofmeMm BHIE MO-
xeT OHTE BHpaxeHo (B MBr) Kax:

A N, _ Lo Dupn Mier 0% - (7.4)

ar -
T(87.9) ((, tM(w - 860

~ P c-P

D s-at -h°" * 098

MV(BW) =2 | ’ (7.4
(i, t,.) - 86D

rre Max ~ IDOBHMEAR® SHTAJEINM OCHOBHOI'O KOHneHcarta B IHI,

gepo3 KOTOPHA NPOXONAT YMOHBMOAAHD RA 3HAYSHES

U5 pACXOX KOHEeHcATa, KEKAN/KT;
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hParPi’ — ECIONH303aHAHR TeIJOmepenaf OT COCTOAHER Iapa B KaMe-
p8 DeregepaTHBROTO OTOOpa Ha cooreercrmymmwmid IHI mo
COCTOSHMS 3a Hocxe eﬁ CTYNOHBO TYPOHHH (B ROHIEHCA-

rope)  hforte=plmteplo e

h

L{oTr)

hpc-r(m

}]:""’"%- pacholarasMHil TeInOmepenal OT COCTOSHES NApa B KAMepe
COOTBEe TCTBYNNSI'O OTOOpa IO NamAeHEs Iapa B KOAHEHca-~
( 'ﬁ?p ~ PasHOCTH 3ETAJBINA TPEKNETO Napa K OMTATENEHO# BONH
Z,ri" oK (CCHOBHOT'O KOHI8HCATa) HAa BXOJE LIS COOTBETCTRYWHETO
nojorpesarens (TeINONCHONB3OBAHEE), KEAN/KT':
IeHC&Ta) HE& BXOXS B DOI@R8DATHBEHA NOILOTDEBaTeNb, CJe—
IyOmE? IO XONy BOAH 38 TOYKOR IONOJHHETSABHOI'O OTOODE
mapa, KRaJa/KI;
SAKJNYSHAHX MERIY TOYKOR JONOJHETEABHOTO OTGOpa HAapa
¥ DAcCHOJIOX8HHHM HBIIOCPEJC TReHHO BHME Hee IO TaMIe HMD
peTrsHepaTHBAHM OTOODOM, KKAN/KT;
CymMapHas IOIpABKS K MOMHOCTE Typdoarperara (p MBr) npe
NOIONHATSABHON OTHyCKe (OoTCope) mapa MoxeT OHTE BHpaxeHa KakK:
- I KOHOEHCAMMOHHHX Typfoarperaros (dacrel TypOHHH)
é% QW}M@ _ AN,% (7,5)
~ IO OTHeNBHHX OTCOKOM (gacTell) TYpPOHHE C DOTYARDYSMHME OT-
SopaMy napa, HPOTHBONARISHESM

TODE ;
ATW - WSMOHOHFES® DHTANENME METATONRHON BOIH (OCHOBHOI'O KOH—
- HECIOAB3OBAHHHR Temjomepenay Ha Tpymny (orcex) crynenei,
/7.4,(071‘) M)%L(m}
Dm{ DyorslAE 0" 2099
+Z€?£——-A—— +
L=t )860

A ) ﬁ%ﬂ'ﬂm 0% Paﬁ'ﬁﬂ")agg}

:if) - 8§60 ln~
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/
+Ahig£gr_At ‘ 0ol 099 Ahmw 49 ., (7.5
860 in ™ Lrkio/860 80
Kax morasupamwT pacyeTH, W3MOHBHES MOMHOCTE M3-3a4 BTOPHMYHHX
TaKTODOP HEBEJMKO ¥ 8T'0 JIOOHO YURMTHRATE INyTEM BBMEIEHEA Cl8IM-
SNBHHX KO3{CHIMOHTOE K OCHOBHHM COOTEETCTBRYUN[EM COCTaBASIIEM.

B sToM cayvae BHpaxenmsa (7.5) m ('?.55 OyEyT 3anmCcafRH Kak

%r(u)'gm
A/VBM:"‘MK" +-:f-ﬂ-f-y-'E-c—T--.-Z-?-':"-TK‘r -A/VPZ © (7.8%)
T 860 24 860 o9 T
Gron " nim
aNﬂar5=_ ‘ZZD_Z{ h!___ "?{?{Kn + Ahﬁt’TDcT K' N
T 860 BT.( 860 8T.(p
— Ahn.rr 'Zoin.cr ‘Dﬂ.c'r '0!99 . (7.5m)
860
if
rae K' = (/_ inﬂélﬂb_ - 860 ) .
BT.0 D - hLI'T(HJ"'eer) . 0,99 )

/

r A * 860
KBT — { _ T (87 ) )
v ah, . D,

LT

IIpr BO3BpaTe KORJEHcATa JOIOAHMTAARHOTO ordopa (odecconsn-
HO#! WJE XYMHMYECKE OUYMMEHROd BOIH B TOM X8 KOJHYOCTES) B KOHNIGH-
carop TypOwHH, B LeaspaTop WI¥ B JHHED OCHOBHOT'O KOHIB8HCATA II6-

pesxn nocJemM (mpexnmocaeidamM) no Xony koumescata IHI rosdmment
{
Kl dyner paseR cooreercreenso I1,0; 0,9 m 0,93.

BT, f
% pacyeTax peKoMeRAyeTCs NpUARMATE K o = 0,95.
B fopmyzax (7.5) - (7.5") p Per ) = B

: hipmﬂ)- Enindk) wenonn-
30BaHHHE TenaonepefanHd OT COCTONHHN Ilapa B KaMepe NOMOJHUTEeJHHOIO
or6opa ( i. ) nO cocrosHua napa 3a nocrenHeR CTYNEHbO TYPOMHH L, »
OTCeKa L, . \MPH MCXONHHX YCHOBHMAX.

Ina ROHISHCAMMOHHHX TypOMH 083 IpoMIeperpera MIW IpH OCymecT-
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pieHEE IOHOJHMTSARAOrC OTCOpa E3 TOYER, DACHONOXSHHHX HEXe (mo

8
JABASHND) IIPOMIIEDET PE Ba o
h_c'r(ﬂ) 2(u) _
L

B dfT(y} 2{u)
ECAM X8 XOHOJHETEJNBHHS OTOOPH Hapa PACIONCREHH BHIE TOYKE

npoMIeperpeea, To,
f T 2l o
L

. - 1 !
CTH) 2(u) +(L nnin) Lnn(#)) .
Ias OTHeABHHX OTCEKOB TYDOEH C peTyJEpyeMuEM oTCOpOM Iapa

Borly -
3EAYeHEA WCIOAB30BAHAHX TeILICIepeNaioEr hi""(”) Pt (m gran/xT)
OIPOLSAANTCA KaK:

- zua Bl (ecw R, > p )

h C'T(H)hpﬂ__ [ __z .
¢ er ) n 7
- g 9CH (scam %7 Pm,7 pT )
D =P
crT) Tr_ s
hi = Loy "Ly

lonpapra K MOMHOCTE Typdoarperara (» MBT) Ipr ROmOJHMTEJNB~
HOM OTIYyCKe Iapa ¥3 HeperyaAMpyeMoI'0 OT0opa E COXPAHeHMM HER3MEH-
HHM 3EA9cHMd per'yIMpYOMOTo ordopa napa (Temaa) OyAeT OnpeaesndTh-
0f KAR CyMMA TONPAROE K MOMHOCTE DAacCMATPEBASMOTO ( AN/ om0 )

ﬂ‘my TH)
g nocasnymupx (A NT (2) )  oTcexkos:
ﬂmf_ Dors dprs
A/Vr B Mv'rrr} * A/VT(Z) ) (7.6)

Monparra ® MompocT® (p MBT) HOCASLyDEEX OTCORKOB COCTABET:
Bory _ {
A”Tm = Z Dm-ﬁ ' da‘m) .
Hanpamep, mas TypOxan TEna [T, ecam RONOXHMTOARHAHE OTOOP
napa mxmoaned ms WL ( A, > P, ),

3 ) ~ __'DHIL B o ......{__ { .
L Dﬂff(d " ) "
4CD YHD (¥ YHD
ecnx ¥3 YCT] (P,.7> L)~
Bpry _ R .
A/vrm ~ Yord dQH.‘D

SHAYSHEA DETAJBNMB napa, & TAKXS OTHOCETEJILHEHX IIPAPOCTOB
(ducu , drm:n ), H8OGXONMMH® Jis JEKaSaBHHX BHEES pPACY8TOB, NPHAK-
MADTCH 1O INARHHM TEeINOBKX WCUHTAAN? (EAN THIOBHX SHEDPTSTEYECKEX
X8paARTSPHCTHR) COOTBOTCTRYNIMX TYDOwH, & LDE OTCYTCTEEM WX — IO
ToHAHM TOIIOBOTO pacYsTa TYPOEEH (0TCOXOB), HPOBSASHHOTO SaBOXOM-—

ESI'OTOPHTOIOM,
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SHaxy nepen wieHamm supazesml (7.5)%(7.5") coorBercTByNT He
mocpeCTBEHAOMY BARAHEK Ha MOHHOCTE Typdoarperara STHX COCTaB-

JUNINX,
[lonpaBKy K MOMHOCTE TypéoarperarTa Ha LONOJHWATEJBHHR OTOOPD
(remsa) napa or TYPOMHH DEXOMEHIyESTCA PACCYMTHBATE Ha CpSIHas
3HaYeHye TONOJHETSJBHOTO OT6Opa JAA HECKOJBKEX 3aNABA&SMHX 3HaYe-
Amd pacxona ckexero napa (3-4 3HavYeHEd, BKANYA] MEHAMAJEBAHE M
MaKCHAMAJBHHS DAcXOOH) ¥ pacxofia Tenaa (mapa) B peryanpyeMue OT-
GopH (mns TelnOfMERAIMOHHHX TypOuHa).

B manbHefimeM, ECHOABSYA MOAYYeRHEe 3gaveHms AN Yors , Oll—
pefeaanT yreabdHe monpaBkm (B MBr.u/Tkan wiz MBr. q/r) HA eMMHEnY

OTTIVMEHHOTO Tenaa (pacxoma napa), I'kan/v ('r/q)

Dyr ]
A Barp __d/vT S o(aarﬁ - __A/V e
N DQTE ’ v Oarb_

¥ CTPOAT COOTEETCTEYHNNE 32BMCHMOCTE

7 =f(D); %, =f(D,)
MK G(QOTE:'{ [-ba; Qn(r) Dnm ] ) d-%ﬁ:}[ [D" ’Q"{T)(B”m)] )
wﬁ"‘ [ @ (D ], O(ﬁmb-:][ [179,0,-;(3"); qr(pr)] .

B cxydae NONOJHMTENRHOTO OTHyCKA Temna (mapa) ®3 Heperyim-
PYEMHX OTOOPOB OT TYpOMH C peI'yJMpyeMuHMM OTOODaME lapa HJ¥ Ipo—
TREOZABJEHNEM X OpE pasoTe MX IO TEIUIOEROMY T'paiMEy IOIpaBKY K
MOMHOCTE Typdoarperara Cnely8T ONpeledATHh IO BHPAXCANSAM:

- IAA TypOmH THna P

Doy Dot 'DL'?T :
ANr(renn) (1 Kj ) - ok ' ’ (7.7)
Pez

~ nas TypOma THmoop II, T (BRANYas Typomad T-50, T-I00 m xmpy-

Irge - HTOTO THOA), SCJAM JONOJABMTENRHHA OTGOP BHUOJNHEH M3 KaMmep,

pacmonoResHEX sume (IO Namiesmp) peryampyemoro ordopa(P 7P )

Dors 18 a Dors .
Mrgem = 4 Qaﬂ({ Koer qan) nidl (7.7)
~ zna Typoud Tmoa [IT npm HomojasmTesEHOM OTGOpe mapa m3 UB/
( %T ’ % ) ﬂarﬁ D
AN Dpry = e iy e ANT o ; (7.7")

7en —
7(renn) aqen (/ Peztmﬂ)
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OpE NONOJNHAMTENBHOM OTdops napa ®3 UCI ( >P )

ANS("T;!)* Toall~ K2 a,ﬂ) = Peelm)%—-AND""(? 7™

Bxomamme ® ¢opMyaH (7.7)7.7 "' )3HageHUsn [NOOpP&BOK A.hf?mﬁ
onpaAeadAnTCcs oo ¢opMysam ('? 5)+(7.6) nug COQTBETCTEYLMOrO Cay-

qad, & compoxmrexm (I - P‘-"‘m ) X '(I—Kmqm) KaK:

(K- )
e 20,

~ CyMM& pacXoJi0B mapa Ha persHepaTHBHEHE IONOI'DEBATE-
Jm, ordocammecs K YBI ¢ namieHMeM Ipemmero napa BH-
me JaBNeHAd Napa B TOYES JNONOXHHTEJRHOrO ordopa M3

1815

({ peem (I }

il ZD;,& - CyMMA pACXOZOB IApA Ha pereﬂapam.ana HOAZOTpeRaTe ~
Ik, ordocAmmeca K YCL ¢ HamneH¥eM Tpexmero mapa
PHI® HABJSHWA IIapa B TOYK8 NONOJHHTSARHOTO 0OTOOpAa
us 9CI;
I}m pacxon napa ga mxoxe » UCIL.

7.2. IONpABKE K pacxony CRexsro Inapa

[Ipg padore TypOmAH U0 3ASKTPHYECEKOMY TpafEKy H XOOOXHATONL—
HoM ordope mapa (rTemna) oT TYpPOMAH a0COANTHHE SHAYSAMA NONIPABOR

X pacxofy ceexero napa (B */9) MOryT OHTEH DACCUETAHRH LO BHDaXs-
HRAM

AD, =-Ad (8,5 (7.8)
A.Da:'ﬁd (Xf;’ﬁ%. (7.9)

YoenrnHe HONDEBRE HAa OJIEHNIY OTHYNEHAOTO TONXa, mapa (B
Y/ % xan/9); v/91/49) onpenensipTCs Kex:

a AD, Bors
S A .
%0 Qorg e (7.10)



D Al Dyrp
d HTE: —_—0 - - A d A or .
I Da Dyrs o 7 (7.10)
{
rne Adazﬁdﬂfﬂ) [ O(NQTE _dfgrﬁ a J (7112)
{ + —
NT:, - A/T{
{ '
Ad :Ad e e e e e (7.1I2")
0 o{w) [{+ (m'fzﬁ "dfffﬁ)ﬂw}]
NT,z B A/Ti

310CH oka‘”'E . 0(3075 -~ yIeJbHAHE 3BHAUYBHHS HNONIPABOE K MOM-
AOCTE HE HNONOJHKTSIRAHR OTHYCK
renna (napa), MBpa/Tran (MBr.u/T);
onpelelgpTcd JAMO0 OO TAOABIHEM
NaHHHM PACUeTOB, PECCMOTDEHHHX B
pasn.7.l, améo 10 rpadMIeCREM 34—
BXCHMOCTSAM, IIOCTPOSHHHM C ECIOOADL—
30BAHEEM JAaBHHX BTAX DACYeTOB;

g b, h D
A /V‘“’”"’_,, A ”""'5 A Mf’i A ;"5 - 3HAYeHNA YHeJBEHX HONPABOK K MOm-
{
- j AOCTE B OKDECTHOCTAX 3HAYSHHA MOH-
HOCTE TypOoarperara (mETODBANX MOX-
Dgr¥
Iy TouraMm A/ = A/m*-a/l/r

£
n Nn:”r(u) ) L KOTOPOT'O Ompefes-

8TCH OTHOCHTEJBEHA OpPEPOCT IIO pac-
XONy mapa 4d,,, (cM.pasg.I.I).
[P 5e3HATRTOALHON DASHENG B SHAYCHESX Ky, X hy Ry, ~Ry<3%)
IpH pacyerax IONpAPOK MOXAO IpEHAMATE 4 o) = a, B 3BHRAYEHAN
IONMPABOK BHUMCIATH MO BHDAXEHKAM:
~ B a0COJMITHHX SH&YeHWAX, T/9

- / b r ‘
A-Bﬂ - _*ﬂ dﬂfﬂ] d\”ﬂf aﬂTE { -8)
J
M aD,=-ad,, AT D o (7.9)

- YISNREH® 3HAvEHWs monpasok, T/ Tran/q), /9 1/9);

Qa 'y Ao Qory ’
Y 7.10
d‘ﬂﬂ Qr ad, & ° ( )



s~ _Alp - Dpry
Wi dna © Dyy ﬂd«m Ay (7.11)

[Ipr HONOMHMTEJABHOM OTHYCKe Temia (mapa) m padoTe TEINOJHKA-

(EOBAHX TYPOHH IO TEIUIOEOMy I'DaiKy IONPaPKE K DACXOLY CBeRET'O
papa BHYHCJIAKTCA 11O BHDAXEGHNAM:

~ B abconprRuX 3BHaveHEAX (T7/9) COOPBETCTBEHRO

Qors 3
AD, = 7w 0 (7.13)
o (LgTF —taaz.a) (f" erz )
LI
— ﬂar5 :
ALy ~ (,_Kfﬂ')" ? (7.14)
pez
- yIeARHHe SHaueHWs nomparok, */4/(Tran/v), 1/9/(1/4);
3
qunrﬁ — ﬂ'Dﬂ — {0
— N i :
Dofrenn) aarE (La‘rb' _tm;a) /- KPez ) ,
d\'DDTE ':_......_{lﬂa . — /
R T
Tafrens) ‘Darb' ( /- KPEZ)
!
(D by, ,
rne ( "erz) - ( - D:ez) ’
2 Dp'u ~ CyMMa DacXojiOB IADA H& DEI'6HEDATHBHHE IOJOIDe-

BATSAN ¢ RARASHNOM T'DOXHIOI0 I&pa BHEE IaBIeHNS
- mapa B TOYKS JOIOIHETOABEOTO Oorlopa;
{, 5, Loy — PHTGABIEN COOTBOTCTBSHHO OTCEDAGMOTO Iapa M R03-
RpamaeMoTo B CXeMy EOHAeAcarTa, KKax/xT,
OTHOOETOARRNE YHBJRHHE IONDABKM K DaCcXOAy CBEXSIO napa B
€/(Txax/9), %/(2/9) BHUECASDTCS U0 RHDAXSHEAM:

Q d‘aarg 2
oﬂB:’(fA = -—-—j:—— - {0 (7.I5)
X B or5
AorE = Tz, Y o (7.15)

Dy (%) DB
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[Ipm pacyere HaHHHX JJiA IOCTDOEHEA T'pPAfMKOB NOIP2BOK K pac-
XOLy Chexero Hapa IpH IODOJHMTEJIBLHOM OTIyCKe Telia, napa OT Typ-
OMHH yIOOHO 3a4aBaThCHd TEMH X& 3HAYEHMAMH DACcXOLOB CBeXEI'0 Iapa
¥ pacXONOB TelJja, llapa B peryaumpyemue oPoph (I TenaofmKalmoH-
HHX TypOEWH), LA KOTODHX BLIIOJHEHH COOTBETCTBYKIE® DECYSTH IO~
IPABOK K MOMHOCTA (pasi.7.l) ™ BHAYEHES NONPABOK K MOMHOCTE HO~
NOCPEeICTBEHAO NPHHAEMATE ¥E3 TAOARIH 3TEX pDaCcUeTOoB,

7.3. llonpasky K pacXoiy Temna Ha
Ty péoarperar

[lonpaRK® K pacxoly Temae Ba Typdoarperar upm pacore TypoE-
HH 110 BJASKTIMYSCKOMY T'pPad®Ky ¥ HOHOJHATSJIBHOM OTIYCKe Tela, Ia-
pa ¥3 HEpeTyJIMPYySMHX OTCODOB PACCYHTHBRAKNTCA HO QOpMyJaaM:

- X nosgoMy (oCmeMy) pacxoly Tenna, IOLBOIPMOMY K Typdoar-
perary 6e3 IpoMOspsrpery mapa, B abCOJDTHHX SHAYSHEMAX, I'Rajy/4

__ Qors .
AQD B AC}U d,:f Qﬂ?‘ﬁ ? (7.16)
‘D T
a8, = -4, &, D5 | (7.17)
yIeJBEH® BSHAYAHNA OONpDABOK, I‘Ra.u/'f(I‘Ra.n/q). T'res/« v/)
Q.5 AQ& - Qory '
Gﬂ a: - Garb_ = VA go ':*” ) (7-16)
'Dnrﬁ' — é_aﬂ__ - :ﬂarb' (V-IV')
0&9" B Darff ﬂl?ﬂ 0\” ]

- K pacxoay Temna Ha BHPAOOTRY SJA8KTDPO3HEPTHM Typdoar pera-
roM 03 IpoMmeperpese Dapa B aGCOJDTHHX 3Haveumsax, I'ran/v

4 q
A Q_-.; = _Aqf; og”a'rﬁ— Qm'ﬁ' B Qnrﬁ = “aarb" (/+ﬂ93 OQ}VOTF) ’ (7.18)

_— 'DﬂTE . ' - -3 _
AQ.?_‘ A% dﬂ ‘Dmf ord (Larﬁ ‘taa,as) /0 -

—_ = D T (ViIg)
=~Dy5 [(Larb'“t )"03*‘&19& O\”gs

8038 ?

yIelABRHE 3HausHMA monpaBox Tran/9(Tran/w), Txan/uv/(2/3)



aﬂfﬁ:-a—aj— = - q D) .
(f\m3 Qmﬁ (f +m;a O\”’" ) ; ('7.I8')
Doy AG& — Iy -3 Dors 719
Ok&'a B D - B [(Lm’E *tsoss)'m +ﬂ?a X, ] (7.19)

Ina rypdoarperarTor C IPOMIIepEIDeBOM Iapa, €CJM JOMOJHETEIb—
g oTdop Temna (Iapa) OCymECTRJAGTCH M3 TOYKE, B KOoTopoll nanne-
gEe I2pa Bhle KI¥ DARHO JARISHND Napa Aa BXOJe B npwemytroqﬂuﬂ
naponeperperaTens ( P PTE > ﬁ:m ) ® GopmynaM (7.16)%(7. I9)
ge00XOMIMC LOOG2BETH q.nen, yIRTHRAIMER M3MEHEHEEe 3aTpaT Temna B
IpOMEXYTOYHOM Iapoleperpenareie:

~ B a0CONDTHHX 3HAUSHHAX, I'R&JI/TI

Al =-|1) .
- B yHBJIBHHngSH&é-Bg{EHX, ﬁcan/&/ (TR&JL/ tz)" ‘t,I'I{aJL,Z/ {(7/4)

d\t?m.g - ﬂann . d\ DT5 — Om-;
Qmn Qo ! Qnn /-

SHeCchH ainn = (‘::-mﬁ:) - L':m) - HM3MEHBHWMS JSHTAARIEM IIapa, Ha-
npapJe@HEOI'0 Ha NPOMISDSTpEeB, M3—~38 CHUXEHEA NABRNEHNA Iapa Ha BXO-
I8 B NPOMOXYTOYHHHA IlaponeperpeBaTe)ih BCJASNCTBYME YMBHBISHNA pac-
xofa mapa J) ~Ha spavemme I) . ; OHpeLeNAETCA 0O (S —Huarpam-
Mé B IpoLecce pacyYeTa NOIPaBOK K MOMHOCTH.

OTHOCHTOJBHHE NDPEPOCTH IO DACXOHNYy TensAa IpK HSMEHEHHHX yC—
JORHAX A% I HCXOHIHHX A%M CB38HH OIWH C JpyI'#M TakK EKe,
KaKk % COOTBEeTCTByMEe 3HaYEHES OTHOCHTEJABHHX IPHPOCTORB IO pac-

XOLy CBexero napa ad n ﬂdaw o Gopmynam (7.I2) = (’7.12')
OTHOCHTANBRNE MDUPOCTH IO PacXony reIsa Aq ofH) OlipoIensrT~
o deo HBHOCPB,HCTBBHHO II0 COOTEETCTBYKIMM DACXONHHM XapaKTepHAC-
{(JV , JMC0 pACYSTHHM NyTEM, 8CIM EMEOTCH OTHOCH-

Tamm npnpocm N0 pacxXoly cpexero nmapa Ad,,, o K2k

- - ~3
8054 = Ay (L ~E) 107 (7.20)
d Iag TypOmH ¢ IpOMIEDST'pEBOM Hapa

A?ﬂ(ﬁ) =4 a(u}[ {' B q tK,. {Lnn )] _ (7.201)
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Bce yrazagma paspi.7.< 00 ONpSHeseHMN OTHOCHTSIBRHHX HPEpPOC-
TOP Adwn Ado ¥ HX OpUMeHEeHNMD, a TaKXE DeKOMCHIANNN IO pacyery
IaHAHX I8 DOCTPOeRmA I'pafM9eCcKEX 3aBECHMOCTeHR IONDE&BOR pacipo-

CTpaRAnTCA ® Ha HacToaAmmd pasuel.
OTHOCHTENEHHE yIeNbHHS 3HAYSHAA IOOPABOK K pacXony Teiia,

%/(Tran/49), (%/f/q)) BHIECAADICH KAK :
- K HOJHOMY (odmeuy)apacxom TAIJIE

X or
Yors = —8a. p? - (7.2T)

@y
ol — 9_‘_"’&_" 10 (7.2T)

- K pacxony Temnna Ha BHPACOTKY SAGKTDOSHS PI'MNM

Qan,- a@orf
Q 2,
c:(aam:'-*aj-' 0 | (7.22);

oifg):%f - (7.22)

8, IIOIIPABKY HA NOZBOL TEINA (IIAPA) B CXEMY TYPHOATPETATA
OT BHEIHEI'O MCTOYHUKA

8.1. llonpasxkM K MOmHOCTR Typdoarperara
1pE DD=CDH.5t

[logpon Temna B cxeMmMy TypdoarperaTa OT BHOMHOTO MCTOUHNES
OPEBOTET K NSMEHEHWI 3HAYeHMZ OTOODOR Hapa HSIOCDPSICTBEHHO OT
TYPO¥HH Ha peredepaTMBHHO MOJOTpeBATENH M [easparap. OTE ESMe-
H8HWA pacXojoB Iapa 3aRECAT KaK OF MecTa HOLBONA B TEIJIOBYD CXe-
My BHEIHETO TEIUVIOHOCHTENA, TAK K OI'0 HavalbHOod SHTAJNRINE, a TaK-
Xe OT KOJHMYSCTBZ TONJNOHOCHTOIsA, MOCTE& 8T0 OTBOAR H3 TEIUIOBOR CX&-

My (nas odecneuenms marepmanssoro Canagca D) =D, g AN

D+D =Drr6) ¥ 8T0 SHTANEINE E TOYK® OTBOXA.
rI'Ippn COCTaBJISHY® ypapHOHMA TEILIOBHX CajaHCON A onpefens-—
AN 3HAYeHMP A3MEeHeHW# DACXONOB nNapa HOOCXONMMO paccMaTpEBarTh

RaK NOINOTPERaT8NE, K KOTODHM HEIOCDSICTBEHRO HNOJIBOEMTCA RHEMANE
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poILIOHOCHTENIE, T4K K OOROTpDEBATENNM, Yepe3 KOTODHE P IAJbdeHmem
of NPOKETMBASTCA (ZO TOYKM OTBOIA &T0 H3 CXEMH).

B ofmeM BEIEe E3MGHSHE® DACXOJa Napa Ba HOJOTPEBATEND MOXET
¢uTH OIpeIesisHO Kar:

- OpR NOABOJIE K HONOTPeBATEND OT BHEMHSI'O MCTOUHMRA OApA E

gormuecTse ) C dHTANRImeR [

noos nods

A D (L nnt'?'&-_ t ) . (8.1)
ory nods g
~ IIDE NOKBOME BHSMHSTO TEIIJIOfS m-e.nﬂ B KOMMYI8CTBE DnaB&

¢ sHTANENEER T, . B JNAMD OCROBHOTO KORZeHacata (mmrarenndol
pofH) Iepen NOIOI'Ps BareieM

Eaine) ~ Enase)
_ 0.X{n 8) noge. ‘ !
8 D5 = Dnnﬂs ( 7 ! (8.1)
La'rb' dp )
- IDE OPOXORASHWE 4YeDes nocaeylmu# NOROTP2RATeXR BHENHOTO
TOIIOHOCHTEAA E KOJMYSCTES 'Dnab‘s.
Zﬂ _ -Zr
_ 0.XK(n18) “dx(n.s) _
A‘DBTE“ ‘DHDBB [ . —f (8.1 )
ard dp

B dommyxax (8,I)=-(8.1I")

Lors s tap - SHTAARINA COOTBETCTBSHHO I'DEKNETO N&pa K KOH-
JeHcaTa I'pelmero napa (ApeRaxa) paccMa TpPRBAGMO-

. _ ro nomorpeBarels, KKaA/KT;

t X (1.8 ?t”m = BETAJNHINE OCHOBHOTO KOHEeHCATA (mmraTennHol
BOXH) COOTBSTCTBEHHO HA BHXOME M3 DACCMATDEBA-
8MOT'0 IIOKOTrDSRaTEAf ¥ Ra BXONS B R8I0, KKaj/KT.

Nocas onpenelsHNs 3RAYSHMD MIMOHORER pacXOnoOB napa Ha CO-~-

OTROTCTRYXNEE DETSeHODATEBHHS NOQIOIpeBaTen®, neasparop (¥sMeHeHms

sHaveHX® oT0OpOB IApPA OY TYpOmEN), HCIHONBSYS COOTBSTCTRyKmEe (Hop—
MyIN E yRa3aHES pasg.7.], DIpOMSBORAT DACYST HONDABOK K MOMEOCTH

*ypOEAH IPH JCJIOBER D = rppst . IIpE 9TOM CTOSHES Nepej uEeHa-
ME Qopmya 3HaKH HBMBE.E]O!'GH g8 DPOTHRONONOXHHS, [0 pesyanraraM
pacyeroR AHAJOTEYHAHM OOpasoM CTPOAT I'DAGMYSCKNe 3aBECEMOCTE OO
IPaROR K MOMHOGCTH Typdoarperara.

laq onpenensHEA YRSARAHX IOIPABOK K MOWHOCTH d\ ® RonE-~
YeCTBO NONBSJEHHOT'O OT BHOMASTO NCTOYHEKA TSILAA B CX6My Typoo-
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arperara (] o onpenendeTcs Kak

QI?QBB = QI:DEE- aarg = D 2 ',0‘3_' .D Z '/0‘-3 (8-2)

nodes ~nods gr8 “ore
IV IIPDE DABCHCTEE DACXOLOB D, 2 = Bm_s
— T N\ .n-3
annﬂ& a 'DRGBB (Lnaaa tam) 10 ’ (8'2‘)
rme t -~ BHTANBIUS BACMHOTO TENJNIOHOCHTENA B TOYKE 8T0 OTEO-

078
Ia ¥3 CXEeMH, RRan/kr.

8.2, lonpaBky X pacxoXy CPexeI'0 mapa
H& TypOoarperar

YrasanHHe NONDABKE K PACXOAy CBEXEro Lapa NPH yCJIOBME A/ =
= COnSt pacCYMTHBANTCH 110 COOTRETCTEYHIMM COopMyJNaM DaBN.7.2, R
KOTOpHE IIOJCTaBRJAANTCA nonpaﬁmn K momﬂocmn Typdoarperara, paccuy-
TafHHe IUIA BAHAOTO clyuas, AN, Gaods y A Ynade (pazng.8.I).

Bce yxazaHwa 10 pacusTy NOHDPAROK X onpe,ue.neﬂﬁm 2800 oMM
3HavYe Bul, BxoJsumX B CopMysH, B3NO0KEAHHEe B pasi.7.<, pacupocTpa-
HADTCH ¥ Ha BacToAmMid pasinel. B 3sHauyeHue IONPABKE K DACXONy CRe-~
XeT0 Iapa B pAaCCMOTDEHHOM CIyvae HE BRIWYASTCH DacXOl mapa OT
BHempero (IOCTODOHHSTO) ECTOYHMKA, B cayyae HOXBOLA OT BHEMHETO
MCTOYHMERA B TEIJIOBy® CXeMy TypdoarpsrarTa napa B KOJEYEC TB

L -, DONDaBKy K pacXoly Hapa Ha Typboarperar (Iompasra K pac-

X0y napa, BKANYAH pAcXol OT BAGHHEI0O HMCTOYHEKA) ONpEASAADTCA Hak
~ B alcOMOTHHX 3HAYERMAX, T/9

!__ D g (8:3)
AD =-ad, aN, ™" +

noga

0D, =-ad, &, D, + Doy =Dhzy (1-ad,cor®s) ;  (8.3)

n

- yIexmRO® sHadsHme nonpasxe, T/4/(r/4)

AD
Bhods —
Aoy T D

npdg

(8.4)

= ({-—-ada okf,f"aﬁ) :

)
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~ OTHOCHUTEJNBHOE YIENBI08 3HoUSKWe NOnparku, %/(1/4)
5
01006 __ Zﬁfg ___(?—1ﬁdiDCK§Ti) 2 '
e 10 . (8.4)
o Jmﬁwl%wv I%mw

8.3. llonpapkm K pacxoly Temja Ha Typdoarperar

PacueT DONpaBOK K PACXONy Telula Ha TypdoarperaT IpH HOLBOIE
p 8TO TEILIOBYH CXemMy OT BHEUHET'O HCTOUYHEKA Temsa ¥ padore Typlo—
arperaTa IO 3IAEKTPRYECKOMY T'PaAfEKy CJAELyeT NPOMSBOMUTE I10 CAENy-

gpm Eopuyam:
- B abconpThnx 2HaveHnax (Fxan/9) K ofmemy (wnm H& BHDAGOTKY

9JEKTPOSHEDIMN) pPacXony Temna

AQ =00~ *AquN?""’ﬂ'*'D,m (R ) 07 (8.5

AJIA

00, =00y = =D, o g™ Qo GG, (5.9

~ yIeABHH® 3HaYenms monpanxm, I'kan/(Txan/4)

%=%)-= (f—Aqbafmﬂ?; (8.6)

~ OTHOCHTEJEHHE yIeJAbHHE 3Haveams noopaekm, %/(Tkan/q)

_OGAG) (- 0"035)* 2 (8.6)
R R S ot

B tfgpwym (8.5)~(8.6) moLcTaBAANTCA NONPABKE XK MOIHOCT

Snodb
Mr Taﬁ , TIOJNyYEHAH® B De3yJbTaTe PacCMOTPEHAHX BHIlE DACYETOB
(pa3n.8.I). Bece yramaHms IO ONpSIejeHEl OTHOCHTEJBHHX NDAPOCTOB

A = AQDW , IOJYYeHMD NAAHHX JUIA [ICCTPOSRMA TpafmdsCREX
3apucrMocTe? IONpaBOR, M3JINOKBHHHE B pas3fl.7.3, PACIPOCTPARANTICA M

Aa Racrosumd pasper,
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TPASHKY CPENHEB3BEMEHHHX SHAYEHIY
JABIEHWH TIAPA IEPEJ COIIAMA I-it CTYIIEHU TYPHEMHH
(OTCEKA) IIFM JABIEHMY CBEEETO IIAPA

Ry 1 W1y " 09 R )
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