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il OTPACNEBOA CTAHAAPT

T oct 1otz
MALLUNHL SNEKTPUUECKHUE ABMALIMOHHDIE

MeTtoabl pacuyera Ha 54 ctpansrax
KONWYECTBEHNKLIX NokKaszarened De3oTKaszHOCTH

Hata Beepenus 1 mwons 1989 r.

l OKII 7553

Hacroamm#i crangapT pacnpocTpaHgeTCs HA ABHAIMOHHBIC BpAIlAKIIKMECH 3IeKTPHUY@CKHE

MAIMHEl C pagHaNbHEMHE WAPHKONOAUIMIHEKAME MOmHOCTEIO He MeHee 1 Br (remepatophi,

2813

SMEKTPONBHraTeNIH, NPpecbpasopaTe/d) ¥ YCTAHABIHBAET METOIB! pacdyeTa KOJMYeCTBEHHBIX

nokasareineit 6e30TK&GHOCTH (BeposiTHOCTH Ge3oTKa3HOK pPaBoThl B cpeaHell HapaGOTKH-HA

I Hecotunonenre craspapra npeciieayeTcs O 3aKOHY

OTKA3) 3THEX MAIUMH HA 3TaNe NPOeKTHPOBAHHI,

[lpreenennbie MeToar! paCYeTA KOMHYECTBEHHLIX NOKasaTenell 6e30TKABHOCTH pacnpoctpa—

HAIOTCH TagKXe Ha ARAIOTHUYHEIe IO KOHCTPYKHHE S/eKTPHEYeCKHe MAIIHHBI, HCIONb3yeMihie B H3-—

fenuax CHeUHaliHOTO HaASHAYEeHHd (B TOM YHCHIe Ha3eMHEIX).

N3pakue odmuwansHoe lepeneyarka Bocnpelwexa

Hus. Ne gySawnara
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HB Ne Aybauxara
HE. No nognunHnka
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1. OBIIUE TIOJIOXKEHKWA

1.1, Hactoguire MeToap! HOSBOMNLIOT;

1) OLEHHTEL COOTBETCTBHE pACHYETHEHIX NMoKasaTelnelt 6eS0TKABHOCTH 2NIEKTPRYECKOoH
MAaWMHE! TpefOBaHHAM TexHuuecKoro aapaHusd (T3);

2) BHIABATH HaWMeHee HanedHble YIB! M SHEeMEHTHl KOHCTPYKLUEH 2jeKTpHUYeCKOH
MAaUMHEBl C LeNblo paspaboTKH MepONpHSaTHH 0 NOBHIUEHHIO NoKalareieil 6e30TKasHOCTH
BSNEKTPUYECKOH MAIUHHE] B LEJIOM,

3) BRIOpaTh BAPHAHT KOHCTPYKUHH 2JIeKTPHMHECKOH MAWHHEI KK OTAENBHBIX Y370B;

4) onpene/MTh HeoOXOOUMEIE UCXOAHBIE AAHHBIE M8 pacyera noxasareneil Gesor-
KASHOCTH IO BHAAM OTKA30B CHCTEM I'eHEepHpPOBAHMfA, 3JIEKTPOCHAaOXEeHMd /I NPHBOOOS,

B COCTaPR KOTOPLHIX BXOOHT IMIEKTpHUECKaAd MAUIHHA.

1.2. bnounas cTpykrypa pacuera ofecleunBaeT MTEpallHOHHYIO Npoleaypy BeiGopa
BAPDHAHTOB KOHCTPYKIMH V3JIOB U 2JIEKTPHYECKOH MAIIMHBE B LEJOM.

Ecmu pacyeTHble moKasare/H Oe30TKASHOCTH OKAXYTCd HHXE SajaBHBIX, TO OLEHH-
BAETCH BIHMAHHE OTHENBHEIX COCTABHEIX YacTelt HA 6e30TKASHOCTE INIEKTPUYECKOH Ma-
ILMHE! B LeoM H pa3pabarTrpanTcd HeOO0XoguMble Mephl 10 O0eclledeHHI0 3a0aHHO# Ha-

OeXKHOCTH, TMOCHe 4erc MPOM3BOAHTCHE MOBTOPHHIA MPOBEpPOuYHLIE pacueT.

1.3. Pacyer xomi4YeCTBEHHLIX XAPAKTEepPHCTHK MNoKasarelel 6eR0TKABHOCTH 3JIeK-
TPHYESCKOH MAIIHHB HeOOXOZHUMO NMPOHSPOAMTEL B CllegyolleM opaaxe:

1) ana/mManpyloTCs BIMSHES OTK&30B COCTABHEIX 4YacTel Ha PaGoTOCMOCOGHOCTH
9/IeKTPHYECKOH MAIUIHHE! B IEefIOM NPHMEHHTENRHO K OUpeneNneHHBIM YCIOBHAM, pPeXxuMYy
B BPONOIDXKUTENEHOCTH paboThl;

2) cocrapindercg GopMylIa pacHeTa;

3) BBIMHCHAIOTCHA KOMHYEeCTBEHHBIE NOKasaTe/m 0e30TKa3HOCTH COCTAaBHEIX dacTel
SIOKTPHAYECKOHA MAaUIHHBI;

4) BHIMHCHAIOTCH KOIHYeCTBEeHHEBI® MOKA3aTeiM 6e30TKasHOCTH O BHAAM OTKABOB,

S) BREIMHCIAIOTCH KONMMYEeCTBEHHBIC MoKasareim 0e30TKa3HOCTH SNeKTPHYECKOH Ma-

WMHB! B LeloM, KOTOpEIe CPABHHBAIOTCH C 3afaHHBIMH B 13,

1.4. K MetronaMm noBLILIEHEd NoKasaTenell 0e30TKA3HOCTH 3JIeKTPHYECKOH MAUIHHEI
OTHOCSTCS:

1) copepuIeHCTBOBAHME COCTABHEIX HacTtefi;

2) ofnerueHue pexMMOB ¥ YCHOBHE paboThl COCTABHEBIX HacTel;

3) pesepeupopaHHE;

4) npaBuANBHOEe YCTAHOBJIEHHE CPOKOB ChAyxObl, YACTOTH! NPOBEPOK H periIaMeHTHBIX

paboT.
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1.5. HUcrousnkamMu HHpopManns Mg pacyeTa KOJIE4YeCTEBEeHHHX NoKasaTtenell 6e30TKaG-
HOCTH SNCKTPHYECKOH MAUMHE] B LeNOM gBIgIOTCHd NOKA3aTeNH De30TKa3HOCTH ee COC—
TAPHEIX 4YacTeli,

Vicxoonrle nanHbie Oiig olpeHeNcHHg KOMMYECTBEHHBIX Noxasareled 6e30TKASHOCTH
COCTABHEIX HacTeldl 3/eKTpPHYeCKOH# MAaUIHHE!

1) T3 Ha gavHYO SNEXKTPHYECKYIO MAUIMHY;

2) deprexH;

3) pacueTHpie (GOPMYIISpH!;

4) pgelcTeRyoillasg TeXHUYECKad OOKYMEHTALMs;

5) craTHCTHHeCKHe NAaHHEIe 06 OTKA38X AHAOPHYHEIX 2NeKTPHYECKHX MAIIHH, Bhi-

ABMEHHBIX TpPH SKCHIyaTalKH,

2. PACYUET KO/IUYECTBEHHBIX MOKA3SATEJVIEN BE3OTKA3ZHOCTH
SJIEKTPUUECKONW MAIIUHEH

2.1. Pacuer BepoSTHOCTH Ge30TKA3HOH pabOTHI SNEKTPHIECKOR MalWEHE: ( % ot (t))

NpA YCTIOBHM HE3aBHCHMOCTH OTK&30B €e COCTABHLIX HacTell NPOHSBOAMTCH NO hopMyie
mn
P"?H(f)=fg Pf[f)’ (l)

rpe /7 = YHCIO COCTAaBHLIX HactTef:
P: (t) - BeposrrocTs GesoTkasno# paBorsl ( - cocrasoht wacrr (/=7,2,...,m)
SNeKTPUYECKOR MAUIBHEI;

f - pacueT”Hoe BpeMs paboTel anekTpHueckoi# Mawmubl {1 4 nosera, 1 moser,

pecypc ® T.a.), H.

2.2, Cpenugaa Bapaborka Ha otxaz (7 g ) B Hacax onpenenserc 1o gopmymaam:

4
7 =7 _-cP;M?—z;-)— npu P > 0,99; (2)

#
7:9:—- f__ npH P-‘;:Q,gg. (3)

77
£ IM (7]

2.3. [lpr pacuere paccMAaTpHBAIOTCH:

1) wapsKomoalMIEAKOBEIE ONOPHI;

2) o6MOTKH;

3) BCTpoeHHHe BRIIPAMHTE/IBHBI® YCTpolicTBRAa:
4) MeTOYHO-KOIIeKTOPHBIE Y3IIbi;

5) aneMeHTE! BaulETH M NpouHe YAl M [eTAalH.

3
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II 2.4, PacueT nokazatenell 6e30TKA3HOCTH pacLeNndTels, SAeXTPOMarHUTHON MyQTEI
TOPMOXEHKS ¥ APYI'HX 27/IEMEHTOB, BBMOMHTOWEX pPONE SAWHTEH NPH OTKA3e SNeKTpHYec-
Ko# MBNKHEI MM ofecCnevnBalOINX HOpMAbHOE Hepabouee cocTogHUE BNCKTPHUECKOH
maunast ( A, ), mpouspoanTcs Mo GOpMyTam:
J n;
/i
A‘? =Z A_;' 4 (4)
J =1 i
Il rae /1/- ~ MHTEHCHBHOCTb OTKA30EB [ =IO 2/eMEHTAa 3alMThl /»~I'0 THHA IPA YCIIOBAU
‘f I
He3aBHCHMOCTH oTkasoe ( /=1, 2, . ..., mj |
/?7/- ~ YUCNO aNeMeHTOB B 3amuTe J -ro Thme; { / = 1, 2, ..., m, );
-A, 1
il 7ty Y, ®
rae F’3 ( f,&? } - BepoaTHOCTbL 6e30TKAZHON PAGOTH! B/EMEHTA SAIUTEI J ~ro Tuia 2a
J
HasSHa4YeHHLIA pecypc z‘p :
3. PACYET BEPOATHOCTU BE3OTKA3HONW PABOTELI
LA PUKOINIOAITUITHHUKOBBEIX OITOP
3.1. BepogrrocTs 6e30TKasHOR paboTh! WAaAPMKONOAUWHIIHEKOBLIX ONOP 3IeKTpPHYeC~
XOff MAWMHE (Fw (1}) onpenensiercd no dopmyie

ey
P (th=11 P, ()

rae A, (#) - pepostsocTh GesorTkasHol paGoTH / —# WAPUKONOAWHMIHUKOBOH ONOPH!
{

(/=1,2,..., m, ), onpenensemas no dopmyne
ow(z‘)"’ﬁr(ép)ﬂ:{wr Pf(f’p}a)r (7)

KU / ~ro WapEKOmoAWKRIEKKA,

P - BEpPOATHOCTL Ge30TKAZHOK paGoTH WAPHKONOAUMIHN-

M
KOB, OTK&3 KOTOPLIX NMPOMCXOAHUT MO NPHYMHE NOTepH

5813

rae P (L ﬁ') - BEPOSTHOCTH HEeBOSHHKHOBEHHS YCTA/IOCTHOI'C paspylue-
KOHCHCTEHTHOH CMAa3KOol CMa30YHEIX CBOBCTB,
P Pﬁ>0) ~ BEPOATHOCTHL obeCneuenns pa6Govero BHYTPEHHErO 3&—
1

sopa / -Io WapHKONOAWKITHHKA;

7, = HHCIO WAPHKONOAUWNNHHUKOBEIX ONOpP 3MeKTPUUECKOA MAIIKHE
(m,=1; 2).

WuB. Ne aybaukara

)
M
x
xz
x
=
=
=
&
=
&l
&=
i
- -
=



I' OCT100151-88 c. 5.

II 3.1.1, BepoaTHOCT: HEBOSHHKHOBEHHSA YCTAJIOCTHOIO paspylleHH# ! =T0 WAapPHKO-
_ IO LUKUIIHUKA (P‘, (L o )) aa ppeMs NMOCJIERHEro nojleTa B TeueHHe HapaboTku L X ornpene~
Il ngeTcqd no dgopmyine
/. AL AV, 177
-4:43/[-?&-&,25) —-/ f"; F-a,zé') /
- H, Ky
F:, ( L v )= ¢ . (8)
ll ‘07 ¢ 0,2 P-(L,)=
Ecmu & U 5, TO !‘{p)" 1,

Ly-
{
lI rae £ g HapatoTka WAapHKONOAUHMNHUKOE 38 BpeMd lNojleTa B LHMKNax BpauleHHsd, Ol-

penendeMadg no qgopMyine

N
= (9)

l rae AN - YHECIO THINOBBEIX PEXHMOB PACOThE! SNEeKTPHYSCKON MAallMHB! 3&

BpeMs MONEeTA;

f7; = HACTOT& BpAWEHHS S7NIEKTPUYECKOH MAUWHHB! B / ~M THIOBOM
II pexuMe paboTe (_/' =1, 2, ..., N), o6/mmi;
4 , = AMMTeNBHOCTE / —r0 THIIOBOTO pexuma paboTh! B QAHHOM HHTEp-
II pale, 4;
L o1 " HapaGoTKa WAaPHKOMOAUKIHAKOR, COOTBETCTRYOUAd TeXHHYECKOMY pPecCypcy
2NIeKTPHYECKO# MALUMHBI, A0 1~I0 peMOHTS B LMKI/I&X BpalieHud, onpepende-—
Mag 1O popMynie

= /A O
E Ly, = L ot (10)

rae rfp ~ TeXHHYECKHH pecypC aleKTpH4YeCKOH MAauMHn A0 [epBoro pe-

MOHTAQ, U;
2‘, ~ HapafoTKa B HHTepBAalle BpeMeHH Nojera, 4;
L y, — HOMHHAILHAS 90 %-Has pacueTHas OO/OBEYHOCTL / ~I'0 WAPHKONOAUIMIHH-
/

K& 2/IeKTphueCkoll MALIKHE! B lKKjaxX BpalleHHd, ONpenensemad Nno dopMyne

5813

r1\3 p
L, =0 ——-—")- { 11
ﬁ{- ZJ’(Q!. d ’ ( )

rae 4, - XOoohdHIHEHT, XapaKTepHaywlult COBMECTHOE BIMSHHE KaueCTBa

MeTalula feTalnel M yCcjobuH BKCINyaTaud¥ Ha AOIMOBEYHOCTE

AP MK OO MTTH K A;
{; ~ punaMmyecKast rpysononbeMHas Cia { -ro mApHKONOMIIMIKEKA,
H;
t?‘,- -~ BUHaMHYeCKasd SKBHBANEHTHESA Harpyaxka /~ro WapHKONOaW Ul-

Huka, H,

Hus Ne aybamxara
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Ons mwapuKoNoQIIMIHEKOE, HarorapimpaeMelx 1o ETY-100, snauenusa xosdhdulrieH—

Ta 0'23 B 34aBHCHMOCTH OT KJacca TOYHOCTH BRIOMpAIOTCA B COOTBETCTBHMM C Tabma. 1.

Tabnuna 1|

Knacc TOYHOCTH —
L SPUKOIIOA WKITH KA

4,0

0
6___‘8

DunaMudecKas rpysononbemuas cuila () B HeioToOHaX ans panvaneHBIX H pafdalbHO-
YICOPHEIX WApHKONOOWMIHUKOB, AHaMeTp \FOTupmx He MpeppiiaeT 25,4 MM, BBIYUC-

nsgeTcsa Mo QopMyle 2
=f.(m, . COS a') s

(12)
rRe 1‘;,, - KO3th¢UUHEHT, SABHCHIIKHA OT I'eOMeTPHH Oeranef WapAKONOAWHNIHEKA, TOYHO-—
CTH MX H3TOTOBIIEHAs M MaTepHuana, priOupaeMbiii mo Tadin., 2 B 3aBUCHMOC-
g, cos o
TH OT THN& LIADHKONORIUHIHHKA ¥ SHAYEHHS COOTHOIUEHHY T;
J
My = YUCIO PANOB Tl KadeHud B WAPUKONOAUMNHUKE;
X ~ HOMHMHANBHBI YI'ON1 KOHTAKTA WapMKONoAIANHUKA (o8 pangHalNbHBIX WAPHKO-
O 0
HOAWMIIHEKOE &X = QO ),... ;

N
|

YHCO TeJI KadeHHa B OOHOM paay WapXKOINOAWHIHKEKA ;
g’w - OHaMEeTp IIAPpHK&, MM;

- AHAMETP OKPYMXHOCTH LEHTPOB KOMIIJIEKTS UapHKOB, MM,

Tabnuua 2

0,05 467,0 0,22 598,0
0,06 491,0 0,24 590,0
0,07 511,0 0,26 582,0
0,08 529,0 1 0,28 572,0
0,09 544,0 0,30 560,2
0,10 556,0 0,32 548,0
0,12 575,0 0,34 538,0
0,14 589,0 0,38 517,0
0,16 596,0 0,38 500,0
0,18 599,0 0,40 483,0
0,20 599,0
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OuHamMuyecKkag sKBHBANGHTHAa HArpy3Ka ( ) nna panvanbHEIX M pagHalbHO~-yNOop-
HBIX WAaPUKONOAWKNHUKOR Ofpenenderca no gopMyne

R=(R, XV +R,V)Kg K, (13)

roe ‘?g

pagyanbHas Harpyska Ha WAapHKONOAWKNHEK, H;

KoahpHLUNEeAT AMHaMHYEeCKON paaualsHOf HarpyskH;

Harpysku (V = 1,0 -

X
II V ~ xooppULMeHT BpaUIGHHd KOMell OTHOCHTENBHO BEKTOpa
Npy BpPAUIGHKHM BHYTpeHHero kombua, Y = 1,2 - npn BpalleHHH HapyXHOTrO
Konbua);
ocepaq Harpysxa HA uapHkonopWunduk, H;
xoshbHuHeHT ZUHAMHYECKON OCeBON HarpysKH;
kosbdrmuenT Gea30NaCHOCTH;

K, - koophHIMEeHT, YUKTHIBAWHNHE BAMSHIEe TEMIepaTypHOrC pexuma,
3.1.1,1. lng onpepellcHNs panMalIbHBIX HAT'PY30K HA LAPHKONOAWMGHHEKY HPOH3BO-
OUTCS aHANNE KOHCTPYKIMM POTOpa SNEKTPHUECKONR MAaUHHB! K COCTABIgeTCd CXemMa pa-

ANAbERIX HATPY30K B COOTBETCTBHE C YEPTEKOM,

II J-R’ _['2 R, (dng R,)
II s,
G,=G,+F
A R,
I S, 'y R, (215 R,)
: G =G +F
p
& E s, 2" %2 .52 !
E= 6, =0+ Fﬁf
Sa Sfﬂ

-

Ananus npoM3BOAHTCH NPH YCJOBMH, YTO HAIPY3KH AefiCTBYIOT COCpPEedoTOHEHHO.
YKasannaa cxeMa yuuTbhiBaeT Haubollee pacnpoCTpaHeHHB BAPHAHT KOHCTPYKLHH
ABHALMOHHBIX 37EKTPHYECKHMX MAUHH C OBYMd WAPHKONOZIWHIHHAKOBLIME OIOPAMH, a As

YeThlpex WapHKOMOAUNIHAKOBEIX ONOP HeOOXoAKMO H3MEeHHTb CXeMY H NPOH3BEeCTH pac-

5813

4YeT COOTBETCTBEHHO ANs 4YeThlpex peakiuit B onopax,
[lpr onpepeneHny HArpy3OK OT 2NeMEHTOB poTopa (AKops, HHAYKTOPA) HEOOXOHHMO
YYHTLIBATH CHMAY OQHOCTOPOHHErO MAarauTHoro npuraxenus (OMIT),

B pesynbrare AHANM3A OnpeaesdioTcd:

1) cocrae snemeHTOB poTOpa (AKOphB, HHAYKTOP):

2) Harpysku oT 3neMeHToB poropa { mMacca sneMeHTa - Gf, Gz g ey G‘,- .

sHa4denne cuipl OMII - F Feg oooey Fg } CyMMapHagq HADY3Ka - G, = G,+ F
g,’ "G T (6, =6, 5,

- _ 7
52=62,+F52, ooy & =6, +F¢');

Mus Ne aybauxara
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3) KoopaoMH&TA TQHUEK NPKIIOXKEHNS] CYMMApPHLIX HAPYS0K OT 2/IEMEHTOB pPOTOp&
(S, 5 8ps e 45,7 ’

Ilpy pacyere suayeHuii pesxuui £ , H E’z B OHOpax Baja HanpabjicHUe peaklun
negﬁenemn £ yIHTbLIBAEeTCH Npy ycnoenu HauBollee HeGIATONPUATHOIO Clyuad, & MMEeHHO!

BOLTHEANIBHO BBEPX ~ [PH pacdere /E’,;

BepTUKANBHO BHUS - [PH pacueTe ’?2 .

Pacuer sHadexHui k"n NpOUBBOOMTCH TONBKO B Cliydyae Nepefail BpalieHHs nocpen-
CTBOM 3y0UATHIX WeCTepPeH UH ynpyroi Myogrsl.

B choyuae UNHUEBONG MM WIJOHOYHOI'O COEAMHEeHHS MEKAY BeaylHM ¥ BeAOMBIM

BAJIOM 3HAa4YeHHe ‘?;7 = (O,

Cusa peakluu nepenads | ﬁﬂ) B HeloToHax onpependercda no dgopmyne

M
~ J
R/?:Kﬂ?';'jg’ (14)

roe K PP KOspPUIMEHT, YUHTHBaUMA cnocob nepepauy BpauleHng (Ang ynpyro# mMyd-—

el K, = 0,30, a nna aybuarwix wecrepex Ky = 1,08);
M, - HoMHuHANLHBIA ppamannid MomMeHT, Hemm;

H
Fg — PAAHYC AeNUTeNBHON OXPYXHOCTH lUecTepeH HIH OXPYXHOCTH Kyaadxop

MYGTBI, MM.
HomuHAMBHE BpaWAKUHA MOMEHT [ M, ) onpenenserca mo gopmymam:

st 2NeKTPOABUraTeNnd
ag reHepartopa

rae ~ HOMHUHANEHag MOUIHOCTE, KBT;

PH
.% «~ AKTHPHAG MOIUHOCTL HA BhIXOAEe, XDBT;
1 - KII reneparopa;

77

~ CpeaHss 4&CTOTa BpalueHus, ob/MuH;

n= ;f' , (15)
5070 ¢
N =7
rae ) ff - CyMMAapHOe BpeMsi paboThl 3NIeKTPHUUECKOl MAaWMWHBI BO BCEX

1=t
pexumax, u,

Pacuer sHadenua cunet OMI1 (F 5 ) B HeloroHax MPOMBBONUTCSH NpH YCNOBUM

/
HMECTKOI'O Balla M onpefengeTcd Mo (opMyne

Fo =Ky (8), (16)
roe ¢ — KONMZeCTBO dNeMeHToB poropa (= /1,..., /M . ). Hnga CeCKOHTaAXTHBIX
CHHXPOHHEIX T'€HEpaTopOB /ﬂp = 3
Ko - KoapdultieHT, onpenensemMbii kax sHaueHune cunsl OMII, posHukaoOuwel

/
Npy SKCHEHTPHUCHTEeTe BosayllHoro 3asopa B 1 MM, H/mm:
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/i (e,) - MaremaTHiecxoe Oxunanne SKCUSHTPHCHTETS BOSAYUHOrO 3830pa SieK-
TPHYSCKONA MAWHHEI, MM.

Pacuer @HauenHs K, TNpPOMSBOAKTCA ANA KAXAOro 3leMEeHTa poTopa Mo gopmyite

% -3 2

Ky = -

. : (17)
[ Ks 0y

rae aﬁ — pacuYeTHHIE KOshdMIMEHT MO/MOCHOR AYIH;
[ ~ aKTHBHAa® NJHHA POTOPA, MM;
D -~ puamerp potopa, MM;
35 - MArHUTHAS HHAYKUMS B BOBAYUHOM 3a830pe B I3KCIAYATAUHOHHOM peXHMEe
paboTr; Mawmusyl, T,
K5 — KOSpUUMEHT BOBAYUHOro 3a3opa (xoadpuunent Kaprepa);
ég - HOMHHA&JILHOEC SHAYEHHE BOGAYIIHOTO 3430pa, MM.
MaTtemMmaTiUeCkoe OXHOAHME SKCLHeHTPHCHTETA PO3AYUWHOI'0 3&3opa ( m{( Ea)) 2K T~

PHYECKON MAWMHEI B MUANHMETPAaxX onpesensercd mo gpopMmyne
A
- ! &
’7?(%)"'}',[}, 7, (8,), (18)
/=

raoe { ~ KONHYeCTBO WAPHKONOAUIMIEIKOB;
) ( g) ~ MBTEeMATH1eCKOe OXWUNAHAEe OKCLEHTPHCHTETA BOJAYWHOro 3al3oppa
SNeKTPUUECKON! MAUFHEI, OBYCIOBNEHHOr0 /[ —# ONOpOX B MUIIMMeTpax,

onpeneisgeMoe 1o gopMmyle

_ T Mg, 2
m; (€,) =4?5(é; 4 +f‘%)+ﬂ,21( ;__Z-f Sremy ol (19)

rae /7, - HUCIO 3a30pOB, ONPERENTIONMX IKCUEHTPHCHTET,
4 ; = MEKCHMAIEHO BOSMOXHEIR NMOCANOUHEIA 34830p MexAy Conpsrae-

MBIMH [TOBEpPXHOCTAMHE neTaneit, MM;

A;=A"-A", (20)

roe A -~ BepxHee NpeflellbHOE OTKIOHEHHe HAa conpsairaeMbilt pa3Mep oxpa-—
THIBAOUISH aeTalll, MM,

A - HHXHEe NIpedenbHOe OTKIOHEHHe HA CoHparaeMuifi pasMep oOxpa-

ThIPAGMOHN feTalH, MM,
3uauenns A’ u A mopcrapnaiorcs B GOPMYNY C COXpaHEeHHOM

Ceoero sHaxa, Ilpu oTpHmAaTeNBHOM peaylbTaTe NPHHHMAETCH A= 0,

fb‘ - BHYTPEHHHHA panHa/IBHBIfl 3a30p WAPHKOTIOQWHIHHKA, MM;

Mg = HECIO PaCCMATPHBAEGMEIX GHeHuit ( 5{.(”))' OTHOCSUMXCS K CTATOpY:

i) " MAKCHMA/IEHO BO3MOXHOE OHeHMe LHIAWHAPHYECKHX NOBEpPXHOCTeH
Mook feTarny, OTHOCHWEHCS K CTATOpY, MM;
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II mg ~ 4YHCHO pacCMATPHBAEMBIX bpallaouwpxcs Suenust {5 /( 3)) , OTHO~
CAKXCH K POTORY;
lI b, /g) — MEKCHMAINEHO BOSMOXHOE Bpallaiouleecs Guenre LHMJUHAPHYECKHX
IOBepXHOCTEH peTand, OoTHOCHAWEHCH K pOTOpYy, MM,

I| 3HayeHHda peaxkumit B onopax ( :?1 K 1?2 ) B HuiloToHax olipeaensioTCs no ¢GopMylam:

m
G (S-S )tR,S
1 %0 Sr1 TR TR
R?:: ‘;—-—- S— e ﬂ; (21)
0
; ¢t Rn Sa+‘gﬁn)
II Ez: | " ) -
0

rge /7 - 4HCNIO 3eMeHTOB poTopa;
II 5‘, - CyMMapnrasi HarpyakKa [ ~ro anemenTa poropa, H;
‘s::?
5
‘?ﬂ

~ paccTosHMe MexAy ONOPaMHK Balia poTopa, MM;
~ KOOPAKHATA TOYKM NPHIOKEHHS HAUPYSKH ¢ =10 2JIEMEHTAa poTopa, MM;

~ CHNA peaklH Nepepnadyu, H;

Sz? - XOOpAMHATa TOYKM NPHAOXKEHHS CHJIbl peaKlUmH Nepeaayy, MM,
/1
3.1.1.2, Ocepas Harpysxa WAapUKONOAWMNHUKA ( z?a } paccuureBaETCH MO HOp-
MY7IaM:
1) nns8 paguansHOro Napapilero NOAUXIHHKA
Ky F
R "mpo
R = (23)
a, 2 7
rpe waﬂ - KOapHIMeHT TpeHus “cTans no cramu” ( pr = 0,15);
2) nnga QMXCHPORAHHOIO MOZUWHITHKKA
'?f.'? -‘-'-'445 +9,8!'G}_., (24)
& 7
rae A, - CH/8 NOMKATHA TMPYXHMHB! (Nps HAMMIKM B KOHCTPYKIWK OCEBOTO nomxnMa),
!
H;
52. ~ M&CCa Bala H peraneil, HaXOAAWHAXCHT HE BaAly, KrI.
o
E} 3.1.1.3. KoasppuusesTer X ¥ V aANla onHOpaaHBIX pﬂﬂHEﬂthj}e{ ¥ pagnancHO= YIop=
(5
HBIX LAPKMKONOKIWIHITHHKOB NHH YCHOBHH BEREMOMHEHUS COOTHOWEHHd f—a s 0,014
NPEMEHATh 7
X=171; V=0,

rpe { p — CTaTHYeCKas paananbias rpysonofbeMHas Cula NoawmmHaEKa, H.

B cnyuae, xorna ’?a

yiae, = > 0,014, pribop xoapduumeHToB X U ¥ HpPOUBBOUUTCSH
o R

- a
nIyTeM CpPaBHEHHS COOTHOUWEHHH s C napaMeTpoM OCeBoOro HarpyXeHusd ¢ , ppiOdpae-—

K
MO0 TIO CIPaAPOYHHKY=KaTajory Ha NOAUWNINIHHKE XKadeHNd,

Mus. N: Aybamxkara
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3.1.1.4, 3uayeyne xospguuaexta K 5 0epeTcd K3 pacteTHOro jpopMyspa Ha naH-
HYI0O 97IeKTPHYECKYI0 MAaluHy,

Snauesus xoadpunnertTa X -, VUHTBBAIOWEro BIHSHHC TEMIEPATYPHOTO pexiMa,
BEIOMPAalOTCs B COOTBeTCTBHH ¢ Tabn, 3.

Tabnrua 3

o
£,,°C K.
fo 100 1,00 200 1,25
125 1,05 225 1,33
150 1,10 250 1,40
175 1,17 - -

3.1.1.5. Tlpx HCNONBLIOBAHHK 3NEKTPHYECKOH MAIIMHEI B NEepeMeHHBIX pexuMax
paBoThl, XapakTepudyemblx N, pasIMuHBIME SHAYCHHSAMH SKBHBANCHTHOR HarpysKu Q{
H ANMTENBHOCTH pexuma L, ClenyeT ONpeneiHTh SKBHBANEHTHYIO NPHBEAEHHYIO Harpya-

Ky (@ﬂﬂ ) B Heloronax no gopmyae

M
J
3 Jzﬂaz £, (25)
&?ﬁ_ﬂ= Mﬁ B y
YA
! {

roe [ — HOMep PexHMa Harpyskd,

3.1.1.6. B cnyuyae, ecnu Ha NpeAlNpHITHE AeACTBYHT pPYKOBOASLMNE TeXHHHECKHE
MaTteprans! (nporpammel, Metoaukn, CTIl) nmo pacueraM aHa4deHHMH TexHHYeCKHX napa-
ME@TPOB IEKTPUHECKHX MAIIKH, HCNONBL3YeMBIX NPH OUeHKe HAAEXKHOCTH IOAIMHIEHKOBEIX
onop (cHuja oAHOCTOPOHHErO MAFHHTHOIO NPHUTSXKOHKA, peaxis B Oolopax) npH cxemax
HaUPYXeHHKs, OT/MYHEIX OT NpHPEACHHHIX B CcraHaaprTe H Op., pexoMeHayeTcs NpH paboTte
C HACTOSILHM CTAHASPTOM MHCIOMB30OBATH Pe3YyNLTATHl PACYETOB N0 3THM PYKOBOASIHM

MaTepuanam,

3.1.2, BeposTHOCTP HeBOSHHKHOBEHHS YCTANOCTHOTO Pa3pylleHHs WapHKONOAIBIHHE~

KOB IO NpH4YMHEe MOTepH CMas3Kol CMa3ouHRIX CBORCTB Pf- onpenensiercyg no ¢opmyane
M
-7
P{. = 2 @ y (26)
M
rae ¢ = pacuerTHoe BpeMs paGoTwe!, Y

7}- - CpegHds HapaboTKa A0 0TKa3a WAPHKOMOAWHKNHHKA 110 NPHYMHE TIOTEPH KOH-—
o
CHCTEHTHOK CMAa3KOoH cMa304HLX CeBOUCTB, 4, onpenenseMas Ho ¢opMmyne
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L.

‘co
= 27
r’fp san ’ (27)

rae [ P CpedHee YHCNO LHKAOB BpalleHHd WAapHKONOAMMUIHUKOB 10 OTw

7

Ka3a 1o npH4YHHE UOTEpH KOHCHCTEHTHOH CMAaaxoll CMAa30UHEIX

CBOHCTB;
/1 - cpeaH&s 4dacToTra ppalleEMd, o00/MHH,

2800

9L, =K 77548, (28)

roe K ~ KO>hdMUHEHT, 3aBUCHIKE OT THOA KOHCHCTEHTHON CMAa3Ky;
0

“w - TEeMIepaTypa Harpes& WAapHKoOIoawMnHukos, C,
B chnyyae, Korga TeMIepaTypa Harpepa WAapKKONOAWUMHEKOB OAMHAaKOBAad,
P, =R
et 2em

JuayeRus KospiuimentTa K BHIOHPBIOTCE B COOTBETCTBEH € Tabn. 4,

Tadtnuna 4

uaueHye

Tun cmaske
xoappuimeHTa K

OKB-122~7 TOCT 18179 3,60
IMATUM-221 TOCT 9433
BHHUW HII-207 I'CCT 19774 2,95

3.1.2.1. [lpr xHAKOK cMasKe 3HauyeHue A. B popmyne (7) npunHumMmaercs pap—

‘cH
HBEIM 1,

3.1.2.2. [lpr cMa3ke ¥ OXHaKASHUN LIAPUKONOAIIHIIHHKA MOCPENCTBOM KUAKOTO Macra
B popmyny (11) HomEHaneHO# 90 %-Ho# pacueTHON AOCNNOBEYHOCTH UWAPHKOMOALIKIHEKA
BBOAUTCH COMHOKUTENICM NONPABOYHBIN KOSGUIHMEHT pexuma TpeHus /4., Sapucamuil oT
napaMerpa A, XapaXTepHayIoulero pexXxHM TpeHH4,

[lapameTp A onpepengerca no ¢Gopmyine

h

A = min | (29)

) 2
g+ LR
V” 4 dy

— CpenHHe KBanpaTHHYECKHe OTKNOHEHHd WEepOXOBATOCTEHN NoBepXHOCTel

a,’ “a,
KOHTAKTHPYIOWHX Tell, MM

ﬁﬂ?a"ﬂ -~ MHHHMA/BHas TOIMNLHHHA CMAa30YHOTO C/10d B 30HEe KOHTAKTa, MM,

onpenendgemMasg no GopMyile

0
, L 20iF " (50) "
i (W;)gf?}4 FX! (30)
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roe ¥ - KoadHMUHEHT reOMeTpHHM HADPHKOIIOAUINIHMKA, ONpeeNdeMbil IO dopMmyne

fa——"t
2 f"x ? (31)
7+ 7
: 4
roe /) = NpdpeHeHHBI paguyC KpHBH3HBH WapHEKA IO BHYTPeHHEMY KO/bLYy B Hamnpaeie-

X
HAY KauYeHHd, MM;

/}. - ﬂpHBEﬂeHHHﬁ pPaguyC KpHBH3HEB] WIapHRa IO BRYTPEeHHEeMY KOJIbLY B Halpaplie--

HHH, TNEepNEHAUKY/ISPHOM KAYEHHIO, MM;

X 2 o 7
o
. 0, Ny 33
- T »
Yy o 2r, -0,
rae q"” - JHaMETp apHKa, MM
fy = panuyc xenoba xonsua, mm; /) = 0,5150, ;
a’cp ~ CpeaHHA AHAMETD WAaPHXONOAMHKIIHKKE, MM, oupeaenseMbif 1o popMyne
o+ Bﬁcw 4
0. =—2 (34)
g 2
rie 0 - nocagouHnI#f QHaMeTpP BHYTPeHHero KOeHa MEpHKONOAMMWIHMKSE, MM;
Bﬁgp — NMOCAHOYHBIA MHAMETDP HADPYXHOT'O KONbUA WAPHKOTOOWHIHAKA, MM;

J - xoahMIMEHT CMa8KM X MaTepHala TPYIIHXCS NMOBEepXHOCTeH, oupepenseMbld
o ¢opMyne
/
G=¢, £, (35)

roe & ¢~ KOS{YHIHMEHT, XBPAKTEPHOYIOWN SABHCHMOCT AMHAMMIECKON BSSKOCTH CMad-
KK OT nasneHud (nbesokoappuikeHT paokoctu), 1/[la;
]
£ ~ NpuBeneHHBIN MOAYNH YHPYIOCTH MAaTepHana Tpyuwuxcs nopepxHoctel, Ila;

{ ~ xospjHIHEHT BISKOCTE CMA3KH K CKOPOCTH KAYEHHS, onpefenseMblll To
popMyne

HyV
Y =— ’ (36)
E!‘x

TAe A, — AMHAMEIECKAs BASKOCTE CMASKA NPM ATMOCHePHOM NABNIEHHH, Ia.c;

V' - nonycymMma cCxopocTel KOHTOKTHDPYIOIIMX Tell KaueHHs, MM/C, onpeneiseMag

no gpopMyne

V= /205 ( )’ (37)

rae /1 = cpeoHga wacToTa BpameHnd, o6/MuH;

W' ~ kospulMeHT HArDPY3KH, onpenensgeMeit 1o dopmyne

-8
; F- 70
W= — , (38)
2
E
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0
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rne F - MakcuMmanbHas Harpy3ka Ha wapHk, H, onpepernsiemag no ¢opmyine

50‘ (39)

L

i ?
rope 2Z = KOMUHMeCTRO WAPHKOR NOALUKMITHHKA.

3aBHCHMOCTL A ; B OYHKLKEE OT napaMerpa A, XapakTepuayillero pexuM TPeHH4,
BLi6EpaeTcs B coorpeTcTBHM ¢ Tabia. 5.

Tabauua 5

A H,

Or 0,600 po 0,999 0,9
* 1,000 * 1,499 1,0

* 1,500 % 2,000 1.3

Ce, 2,000 1,5

Crnepyer oTMeTHTh, 4ro npu ssadeRMn A < 0,600 pexnm CMA3KH CUHTaeTcd He~

YOO BIETBOPUTESNLHEIM,

3.1.38., BepogarnocTk of6ecnedyeHAsd BHYTPEHHEI'0 34830pa WapHXONOAWNIIHAKE

(P, ( T >0)) onpepensierca NO GopMyIle

p [r' -J{r )]
R rox ‘Q_?'/p)
27°%n 9/ I
p (p >0) = / & or, =05+ , (40)
)V 2 g a(rp)
o |20 iy
- — a ;
rae - l/f'p ) PYHKLHS nnaca

m {FP) ~ MAaTeMaTHYeCKOe OXHAaHue paGoyuero BHYTPEHHEro 3a30pa WapHKo-
NOOWHIHHKA, MM;
o(r ) - CpejHee KpBaopaTHieCKoe OTKIOHeHHe pabovero BHYTPEHHEI'0 3a30pa
HAPHKONIOAWHITHHKE, MM.
MareMmaTHueckoe oxuaaHHe paGodero BHYTpEHHEro 3830p8 WAaPHKONOAWMIHHKA

(/m(r )) B MHAIMMETPAX olpefendercd Mo ¢gopMyne
fi(r,) = m(ry) - Tlar,)-rm(ar,)- rﬁ(APJ)*, (41)
roe /7 (/,) - maTemaTHYecKoe OxvA&HHEe HEYANLHOI'O BHYTPEHHErO 3230pA WAapPHKONOA-
UIMIIHEKA, MM}
ﬁ/ﬁf}) - MaTEMATHYIECKO® OXHAAHHE BelHuMHEI YMEHbUIeHHd BRYTPEHHEeIo 3a3opa
IAPUKOTIOAMMNIHUKA OT NMOCAAOYHOT'O HATATa, MM,

5(&!}) - MaTeMATHYECKOEe OXHAAHHE BENHYMHBI yMEHBUICHHS BHYTPCHHEro 3a30pa

WAapHKONOMIUHIHEKA OT YINIOBOT'O CMEILEHHSA KOolell, MM,

%
J4er cocrapasllelt /7 (A/y) MpOBONMTH NpH HANMYHM NOCTOBEPHEIX NAHHBIX,




Uue. N: aybaukara

5813

o
£
=
- =
- 14
=
-
=g
=)
c
il
a
20
=
-

OCT100151-88 . ;5

m (Af;,) -~ MaTeMATHYSCKOS OXUOAHWE RENHYHMHBI YMEHBLUISGHHA BHYTpPEHHEro sasopa

LISPKKOTIOAUIMIIHKKE OT NMepenaga TEeMIepaTypel MeXAY KONbLLUAMH, MM;

- Tomax* ‘o mun (42)
ﬂ?( "y ) = . $
rne I oax - MaKCUMAaIEHEBI EavalbHbll BHYTPEeHHHN 3a30p WAPHKONOAUIAMHHKA, MM;
Fy ey = MUHEMANBHEN  HavambHblif BHYTPeHHHE 3830p WAPHKOTIOAWMMHUKE, MM;
mlar,)=y #(6), (43)
roe § — KOShMIMEHT BAMSHHS NOCEAOYHOI'O HATArA;
/M (0) - MaTeMaruieckoe OXMOAQHHE NOCAQOHHOI'O HATHATA, MM;
2 2
g %,
J = o 2 2 , (44)
s 9, -4
a,
7/
q,? - aé‘p - 2 4 (45)

rge ~ HOMHUHAJERELIR NOCAMOYHLIE HaMeTp Bana, MM;

~ HOMMHANELHBIE BHYTPEHHHH auaMeTp BaNla KobUeoOpasHOI'e CedYeHHs, MM;

NQ\ *-a.Q Q‘Q.

- YCNOBHBIX HAPYXHBIK AHAMETP BHYTPEHHEro KOllbLA WApHKONOZWNIHEKA, MM;

_Fy)

ml6)=close 7 -0,004492)+7(y)P,, (46)

rae /7(y) - mMareMaTHYeCKoe OXMOAHHE 3a30pa MM HATATA, MM;

J «~ cpeanee KpaapaTHYeCKoe OTK/ICHEHHe 3a430pa HIM HATAra, MM,

P, = BEepOSTHOCTEL BOZHHMKHOBEHHS HaTqra MHpH NOCAAKe HapHKOUOAUINIIHHKA;

&/
- Omax ~ Bmax _ (47)
n (.y ) = 2 »
o . A4
~ ma x max
g = = , (48)
rae 4,.,.,, — MAKCHMAREBHEIA 3a30p NpH NOCARXe INAPHKONOAUIHIHHKE, MM;
7 gy — MABKCHMAIBHEIA HATAr NpH MOCAAXe WAPHKOMOAWMIHMKE, MM.

BepoaTHOCTE BOSHHKHOBEHHS HATAra NpH NOCanxe WAPHKOMOALIMIHHMKA (Py) onpe-

pengercda no dopmyne

7 jm -t )
P = — g 20° 0’x=£3,5+m/——-_/ (49)
o TV2r7 ¢ gt
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[ipr aTOM
— _ 2
mlar,)=0278 8, Yo,y (50)
rae By - KOO(PpUIMEHT B/MAHMS YIVIOBOT'O CMEILEHUH, MM;
(¢ - Yrnopoe CMelleHHe KOMNel WAPHKONOAWMNEHMKA, pan;
2
% (51)
B, =125 ;
Y dw
47 (e,)
Yrpax = S, ’ (52)
mlar,)=C Fat), (53)
r'ie {‘r ~ KoobdHIUNEHT BAHGHHA Nepenaja TeMIepatrTyph! MExAY KONIbHaMH WAapHKONOd-
IHATHHKA
C , = af‘qﬁ' , (54)

rae &, - XOo(QUMIMEHT JHHEUHOrO TEeMIepaTYPHOI'0 DAaCIUIHpEHUs CTam, 1/MM

(&, = 11-10‘6);

O/, ~ puaMeTp 6eropol [OPONKKH BHYTPEHHErO KONbIA WAPKKOMOAWKIIHMKE, MM;

F/4t) - MaTemaTHYeCKoe OXMpAaHHe Tepensns TeMIePaTyphl MexAy XoAblaMy LiapHKo-

0
noAWUnHuKka, C,

A rf??ﬂk’ A fﬂ?fﬂ

m(at) = 5 ; (55)

roe A, 47,7 - BepxHee H HHXKHeE BOSMOXKHOE sSHa4UeHHe Hepenasda TeMile-

max !
0
paTypel Mexay kKojdbuamu, C.

CpegHee xBagpaTHYeCKOe OTKJOHeHMe paboyerc BHYTPEHHErO 3a30pa lapuKonod-

wumHuka { 7 ( Pﬁ) } B MHmIMMeETpax onpeaeseTcd Mo (popMyne

a(r,)=|/0(r,), (56)

2
rae D(ﬁp ) ~ nucnepcHs pabodero BHYTpPEHHEIO 3430pa WAPHKONOAUIMITHMKA, MM |

D(r,)=D(r,) +D(Ar,) +D(Ar,) *D(ary), (57)

rae  Jf. r, ) — OHCHepCHA HAYANLHOIO 3HAYEHHMS BHYTPEHHEIO @a3opa WAapyKONOAUIMIHY-

2
Ka, MM

.D(ﬁr}) ~ OUCHEPCHYg YMEHbUICHHY Be/IMYMHLI BHYTPEHHEIC 38230p& OT HOC8AOYHOIO

Hardra, MMz;

B(ﬁ/‘z) - [AMCHepcHs yMeHLISeHUS BelHYMHB! BRYTPEHHEr'C 3830p& OT yIVIoBOI® CMe-
2

HeHHS KOomnell, MM ; "
ﬂ/ﬂf}) ~ OUCNEepCHsa YMEHLUIEHHd BeMMYMHLI BHYTPEHHErC 3a30pa oOT nepenaga TeM-

nepaTypn Mexay KoNbUaMu, MM

" —-———--—-—-—-———"—'--'——'—'_ﬂ
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Il Dlr,) - ("‘amm}; Pam;}r); (58)

Il ﬂ{aﬂ!)=g‘?ﬂ{d), (59)

rane {5 ) - mmcnepcus MOCanOYHOro HaTAra, MME:
D(6) = & (6)[i(y) - A(6)] * é‘_’f P, - 0,00442 6., T, , (60)
D(ar,) =0,028 8] Yy (61)
D(ar,)= C; Diat), (62)

o
rne [J{A}) - DHCHepCHS BeMYMHEBI Ilepenaga TemiepaTypel Mexay Koasuami, C;

2
(4 "max ~ 4 fmm)
Jb '

D(at) = (63)

4. PACYUET BEPOATHOCTY BE30OTKA3HOU PABOTHI OBMOTOK

Pacuer seposiTHOCTH Gesorxaduol paborsr o6MoTok ( A,s. {#) ) npousponmT-

cd 10 ¢opmMylie

m
fo}
PDJM/")=;/=; Pﬁiﬁf (f}; (64)
Tae a7, = HHCHO OOMOTOK}

Podn . (#) - BepoarHoCTh GeloTKasHoll paboret ¢ ~it OGMOTKH;
/

wel | T T 1 1 1

# (A 3*Aogp * An) ¢
Pd?JH‘, (1) = Fes Pa&'p% =e ’ (65)
rae PK 4 — BEPOSTHOCTL HEBOGHHKHOBEHHUS OTKA34 OT KOPOTKOrO 3aMBLIKAHMA OOMOTKH;
Pg@'p - BEPOATHOCTBH HEBOSHHKHOBEHHS OTKA3a 07 oOpniBa OOMOTKH;
Pﬂ -~ BEPOATHOCTE HEBOSHHKHOBEHHS OTKA3& OT OOpHIBA MASHOIO KOHTAKTA;
" AA, g = WHTEHCHBHOCTL KOPOTKHX saMbikaHuil 06MOTOK, 1./4, onpenenseMas no
1—1
0 Gopmys1e
Ty
A=A,  we ¥r (et 40-4) (66)
K.3 gK.3 4

rae A, . g — WHTEHCHBHOCTE KOPOTKOIO 3aMLBIKAHRE OAHOTO |BUTKa OOMOTKHM HpH pabodelt

TeMneparype O6MOTKH, COOTBETCTBYOWEeH npeaensHo AouycTuMOHl Ang naH-
HOT'O KJIAaCCa& HArpeBOCTOHKOCTH, B 3BHCHMOCTH OT THEA, 3MTeKTPHYECKOH
MAUINHE], HCHIONHEHKS] OOMOTKM M YCHoBH sxcnayaramup, 1/u;

W « HHUCIO BHTKOB OOMOTKH;

Hus. Ne pybauxara
Hus. Ne noaawnnuka

% OTxadw!, BLISBBAHHBIC HGHOCOM H CTAPEHHEM HBONSLUMH B Upefellax cpoka CiTyKGuI
3IIeKTPHYEeCKHX MAIIHH, He YYHTHBAIOTCH,
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&, — TemnepaTypHblii KOahpuUMEHT Knacca HarpeBoCTONKOCTH K30NALNH, l/GC;
55 ~ — Temuepatypa oxnexpawiei cpenwl, l:'(_'3;
A& -~ neperpep OOMOTKH OTHOCHTENLHO TeMNEpPaTYPEl OKpYyxkamouled cpeasbl npu
patoTe, GC;
5ﬂ - OpefeiIEHC ACONYyCTHMAH TeMIIepaTypa HArpeBa USONALMH NPH Sa1aHHOM
CpoOKe CiyxOh, GC;

A pfp ~ HHTEHCHBHOCTE obpsiBa OOMOTKH, ollpenenaeMasn:
1)} nng reHeparopos A‘aﬁp- 2/lﬁ, g3
2) nNlg speKTponBHrareied 9neXTPOMEXa8HHSMOB A 080" 0,80 A 3
3) nna tpancgopmaropos A 080~ 0,25 A K3
A, ~ BHTEHCHBHOCTb OOpEHIBE AAHOrO KOHTAKT4, onpeaensemMas N0 ¢Gopmyie
= 87
Ap= My App i (67)
rae /D, — YHCNO NagHbIX KOHTEKTOB;
A o x = WHTEHCHBHOCTHL OTKA30B OHOTO NAFHOIO KOHTAKTA, 1 /43
-6
/1‘? P 0,00210 1/494 - ong naek ¢ MexXaHN4YeCKHM BakpenieHueM (HenopBHKHBIX);
B
A onk = 0,008°10 1/4 - ANg naexk BpaALIBKIIHXCH KOHTAKTOB;
-6
A PP 0,005:10 ~ 1/4 -~ png obpMuEEIX naek (HemOABWMKHEIX) .

3nauenue §,. Gepercs ua T3 umu TY Ha allexTpHYECKy® MauUHY.

3uaveHua w, /7, ONPeAeNdIOTCH MO KOHCTPYKTOPCKOH AOKYMEHTALMM HA ®SIeKTpH-
YECKyl0 MAUIMHY,

3nauesue AL OGeperca HS TENNOBOIO pacyeTa SMEKTPUUYECKMX MAIMH KM HE Ma-
TEPHAaNnos TelN0BBbIX HMCHNHTAauuil ONBITHEIX 06pasloB,

3uavenng 8, ® &, BEIOMPAIOTCH B COOTBETCTBUM C Tabn. ©.

Taénuua 6

Temneparypurit xoag~ | Ilpepensno ponycrumasa tem-

HarpeBOCTOHKOCTH | CTHMAas TeMnepaTypa | ¢HUHMEHT HarpeBocToH- | Neparypa narpeea u30/€GUKH
IICKTPOH3ONAIMOH~ | Harpepa {AmurensHag) KOCTH, & ., g %
HOYrO MaTepuaia H30ONALMOHHOTO 1/°C a2’

Cpok cnyxber, 4

0
maTtepgama, C

500 | 1000 [10000[20000

A 105 0,060 - 0,090 160 | 150| 11s8| 105
B 130 0,070 - 0,075 205 [ 190| 145| 130
3 155 0,060 - 0,065 220 | '208| 165] 155
H 180 0,050 - 0,550 235 | 225| 190| 180
200 200 0,040 ~ 0,045 260 | 250| 210| 200
220 220 0,035 - 0,040 285 | 270 225| 220

3Ha4YeHHe c9ﬁ

TNOXeHHHu 1.

MOXKET ObiTh TAKKE ONpefelleHO M3 rpaduKa, NPUBEAEHHOTO B HpH-
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3nadenue BeMMUMHE A , , BuIHpaeTCa B COOTBETCTBHH C tabn. 7.

Tadbanuua 7

O0osKayeH e HuTenCHBHOCTH

K7acca Harpepo-| OTKAa38 OAHOro
CTOUKQCTH »3leK-| BHTKA ﬂﬁMGTé
TPOUSONAUKOHHO-| KK A, 3*10 \
ro Marepuana 1 /4

KoucTpykTHBHOE
HCIIOTHEH He

| O6mMmoTKa BOsOYyKISHHA ¥ po- | Karyluleudaqg panopas H3 Kpyrioro A 0,03
Il TOpa NEPEMEHHOro TOKA NpH | M HpaMOYIONBHOIO NpoBod& HA MNOJo- B 0,10
KOPOTKOM 3aMBbIK8HHM BHYTPH l cax craTopa I 0,25
II onHOo# Ha a3 H 0,15
{ 200 0,05
II 220 -
, —E_Ca'rym:quaﬂ psaoosadq —I:E Hpﬂh;;;FQHb—T- B - 0.01
II HOro NPOBORAA Bpamamlascs |
Karyuleunag sepanopasg H3 KPYIVioro | A O,OJ_L_
II TOHKOr'o NpopoAa Ha TO/IOCaX CTa- B 0,40
TOpa I 0,10
| H 0,06
II ' 200 -
220 -
II ObmoTka gxopsa nocrossHoro | O6MmoTka, pacnpenencHHas B nasax H3 A 0,10
TOKa H pOTOpa HEePeMEeHHOro | NpAMOYIofLHOIO HpPOROAA, WAaGNIOHHPO- 0,03
E TOK& MpPH KOPOTKOM 3aMbika- | BaxuHas I 0,01
HEE Mexay dasamMu l H 0,03
200 -
220 -
rOGmnTxa , paclnpenejieHHad B rasax A 0,02
H3 KpYTVoro npoBOA&, BCHIIHAS HNH B 0,01
I o pysHas HaMoTxa I 0.085
!
S H 0,03
200 -
220 -
ObMoTKa craropa nepeMeH- O6moTxa, pacnpeneneHHas B nasax A 0,35
HOI'O TOKa& H3 Kpyriyioro npoBopa, BChHMHAY MIIH B 0,04
g g | pyuHas HAMOTKS ; 0.25
‘E, = 0,15
"f 'E‘ 200 -
* = | 220 0,30
HE
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Il NpononxeHnne Tabtn, 7
. Oboanauenne HNuETeHCHBHOCTE

| KjjJacCa Harpepo— OTKas3a OoOgHOro
Brp KoHCcTpykTHEBHOE
CTOUKOCTY 2/1eK-| BUTKA OOMOT-
obMOTKH UCTNIOH €H Ue 6
TPOHIONAUMOHHO— KK A, 2 107,
o Marepuana 1 /9
QO6moTka ¢craTopa NepemerH~ | OOMOTKAa, pacnpenellcHHaAY B nagax, A | 1,55
HOT'O TOKa H3 npaMOYIONEHOIC MpoBoOAa, B | 1,00
HAGMORUPOBAHHAS r 0,60
| | H | 0,40
, 200 - 0,07
220 -
O6mMoTka sneKTpoMarHuTHeix | KatyweuHag panosas ua Kpyraoro A | 0,02
MY T i npopoaa B 0,02
| I ‘ 0,15
H i 0,10
200 -
,
220 | 0,06
VSN [
KaTtylieuHag psdpopass H3 NpaMo— ’ B 0,25
ll YIroNBHOTO NMpoBoaa ]
lli1a monydeHMa BHAOB OTKAS0B TeHEpaATOpPa H3-3a OTKaza oBMOTOK HeoBXOomUMO
NPOSHA/HAHPOBATL, KakKHe BHABI OTKa30p OOMOTOK HPHBOAST K CHHXEHHUIO HANPSIKCHHA,

KOPOTKOMY 3aMEIKAHHIO B fXKOpe I'éHeparopa M T.A., H NPOCYMMUPOBATH OTASIEHC HHTEH-

CHBHOCTH 232THX BHIOB OTKASOE,

5. PACYET TIOKA3ATEJIEM BE3OTKA3HOCTU BCTPOEHHLIX
BBIMPAMUTENBHEIX YCTPOUCTE (CXEM BBLIPIMJIEHUSA TOKA

| BO3BYXNEHWS OCHOBHOTO MEHEPATOPA, CXEM BBIIPSM/EHUS

TOKA AKOPHA OCHOBHOI'O TEHEPATOPA u T 1.)

3.1, [loa BCTPOEHHBIM BRIMPAMHTEIBLHEIM YCTPOHCTEOM IOHHMAETCH COBOKYIHOCTDL

5813

m¢ napajienbHbIX Uenel, Xamaad U3 KOTOPHIX COCTOHT M3 ¢assl OBMOTKH, AHONa H O~

HOI'O KK ABYX TNIAgHBIX KOHTAKTOB B 3ABHCHMOCTH OT THINA CXeMEl BRINPpAMIICHH A,

S.2. HMexons ua ¢OpMynHpOBKH KpHTepUa OTKARA KOHKPETHOI'O BBIIPSMHTENLHOTO

YyCTpo#CTRA, T.€., B SABHCHMOCTH OT MAKCHMAILHOIO KOJIHYeCTBa has, UpH NoTepe MOUl-—

HOCTH KOTOpBLIX BBMPAMUTENBHOS YCTPORCTBO HCHpPABHO, H, HCHOIBL3Yydg NpPHeMBbl TeopHu

BEPOATHOCTH, COCTAaBJIAIOTCA GOPMYNEl AN onpenefeHMd BepPOSTHOCTH GesoTKasHON

pabGoThl BHIIPSIMATENLHOro ycrpolcTea,

Mus. Ne payGauxara
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Mus. Ne aybaukara
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5.3. B cnydae, xoraa He gonycTuma HOTeps MOIWHOCTH HH ONHOH H3 (a3, Bepo-
GTHOCTEL 0e30TKasHOH pabGoTh! BRMPAMHUTENBHOrO ycrpoficTea ( Pﬁ ) () )} ompenenser—

Cd 1o qopmMmyiie

m
@
P, (t)=P,7 ()P, (¢t (68)
6(&)( '= Prg (¢) 249( ’
rae mﬁ, ~ YHCJO (a3 B BLBIMIPAMHTEIBLHOM YCTPOHCTEE,
P; 2 (/) — BEpoATHOCTL OTCYTCTBHA OTK&30B, NPHBOASALKX K NOTEpe MOUHOCTH
ONHOH ¢Gadpl, OHpeaelseMas HO GopMyne
-(A FA 4+ K A, _FK, A *A 4
000 oom” 8 T T T N xs'c:?d'ﬁ)
P (£) =€ " (69)
@
rne A 080 051 ™ HHTEHCUBHOCTEL OOpPHIBOB OOMOTKM B ogHoli daze, 1/4;

)la; — HHTEHCHBHOCTB OTKA30B AXOLA C yueroM pexumMa paGoThl U YyCNOoBH
IKCIIyaTaunu, 1/4;

K, = XKOmM4eCTsO Naexk B ¢pa3e OGMOTKH;

A‘f?ﬂ - HHTEHCHBHOCTL OGDBIBOB IPOBOAOBR opHol ofmMorku, 1/u;
K ', — KONMYECTBO MaeK HA ANOAAX OT OQHOWH (askr OBMOTKHU;
A, ~ HITEHCHBHOCTH OOPHIBOB NAFHBIX KOHTAKTOB AMOAOB, 1/4;
s 0B, " MHTEHCHBHOCTE KOPOTKHX 3aMblKaHH#l 0OMOTOK, TPHBOASIIHX K MOTepe
MOLILHOCTH opHoOi ¢aser, 1/4;
£ .;v(” ~ BEPOSITHOCTL OTCYTCTBMH OTKAGBOB, NPHBOAGUUX K NOTEPEe MOWHOCTH
AByX $as, oupependemas no dopmyne
- A ¢
Pop ()= € AN 7o)
roe A « 2 odr. — VHTEHCHBHOCTE KOPOTKHX 3aMBIKaHHHA 0BMOTOK Mexuy dasam¥, HpHBO-

gdumag X IoTepe MOWHOCTH ABYX ¢a3, 1/u.

5.4, B cnyuae, xorna ponycTMa NoTeps MOUHOCTH ORHOM $a3bl, BEPOATHOCTL |

6esorkasHol paboTh! BRMPAMUTENBHOIO yCrTpoiicTBa ( ij (#) ) onpemengercs mno i

fopMmye {

Gen (1) / ) () #11 ?-?f)/f—f’,ﬁ{z‘yjﬁm (t). (71)

2,9, B cnyuae, xorpna ponycrumMma noreps @, baz ua m.:‘,v has3, BepoaTHOCTE 6e30-~

TKA3HOHK paboThl BHIPAMUTENBHOIO yCTpohcTBa ( F; (.S‘ )( !) ) oupenmensercd mo gopmyne

S +1 "
’?{5 y (1) = / /f" @(z‘))ﬁ +c/ (f)fjjj (72)

Sn * S *7 77
rge [mw .= YHUCJIO COYeTAHHH H3 ﬂ?w 1o S@f-j; g;?f =( ‘;’; —_——
o Po (=S = 1)y #1)
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5.6. VHTeHCHUBHOCTL OTKA30B BHIIPSMHTENBHOTO YCTpolicTBa OmpeaeldaeTcs Cilefy-

IOUKEM oBpasoM:

f A
ey
/[5 = y npu F"J £ 0,99,
? (73)
7-Fg ()
Ag = ; [py F’5 > 0,99,
7

6. BEPOSTHOCTE BE30OTKA3HOM PABOTHI
WETOYHO-KOJWIEKTOPHOI'O Y3J/IA

6.1. BeposaTHOCTb 6e30TKASHON paBoTHl UETOYHO-KOMIEKTOpHOro yana | P o

BCHEACTBHE KH3HOCA LEeTOK onpegengercd Hno ¢gopmynne
Pﬂxzpﬁﬁ'ﬁ)‘pmc{fz)’ (7 4)

rae z} -~ BpeMs Mexay pernaMeHTHBIMH paboTamMu, 4;

Py, (] - BeposaTHOCTL HEBOSHMKHOBEHNS BHESANHBIX OTKA30B WETOYHO-KOINICKTOP-

HOI'O yaia, onpeaenagemMasa no ¢opMyne

Py, (1) = ~ . =e~(ﬂ“""’m“”’*ﬂ”‘”w“‘ﬂ‘w’)I: (75)
o 21 49, Ko .y 8 4,
rae mq g — HHCIIO WeTKoAEepKaTe/neH,
P 4.3; " BEPOATHOCTE 0e30TKa3HOi paboThl LeTKOaepXaTens;
A sy~ BEPOATHOCTE 6e30TKaz3HO# paboThl KOIeKTopa;
M, = YHCIO WEeTOK;
Pﬁﬁ 4, = BEPOATHOCTE HEPOSHHKHOBEHHHA BHE3aANRKBIX OTKAa30B IeTKY;

A‘u; g — MHTEHCHBHOCTE OTKA430B lIeTKopepxkarens, 1/u;
Ap, ~ MWHTEHCHBHOCTb OTKA30B KounexTopa, 1/4;

Ag, g =~ UHTCHCHBHOCTL BHESAIMHBIX OTKaS0B wWeTkH, 1/1.
F

/
3uavenuss M, g ¥ /T, ONPEReNsioTCd IO KOHCTPYKTOPCKO [OKYMEHTANVH,

3HaucHua A 4 d A on B A8y y BPIOMPAIOTCE B COOTBETCTBRE C Tabm. 8.
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SNLKTPUYEeCKOH MAIWKMHE]

['eHepaTop
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MHTeHCHBHOCTE
OTKa30B
neTKogepxaTe—
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VMHTeHCUBHOCTE
OTKAaz30B KOIJIeKTopa
( KOHTAKTHOE

KOTBLO )

Ko~ 10

, 1 /4

C. 23

Tabnupa &

NHTEeHCUBHOCTE
BHERAMHLIX
OTK&30B
IHeTKH

O

/1‘5&,&-10 3 l/T-I

2813

Mue N aybaukara
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- 4
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X
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IIOCTOSHHOIC TOKAa 0,20 0,23 0,60
NepeMeHHOro ToKa 2,00 0,16 0,70
SnekTpoMarHuTHeIA npeobpasdopareilsb:
OAHO}AH kIl 3,40 4 60 8,00
TPeX(pasHbIH 0,27 3,10 7,20
SnexTpodpUratellk IOCTOSHHOIO TOKa
THRA:
MII 0,30 0,70 0,80
MB 1,40 3,20 4,00
MTTI 1,80 3,70 5,20
SNeKTpoABUraTelk 2JeKTpoMexaHuamMa: )
NOCTYIATENLHOTC NBWMKeHUs 0,06 0,10 0,10
BpauaTelbHoro ABHXEHHsT ORHO-
MOTOPHBIH 0,02 0,40 0,30
BpalATENbHOIO ABIXKEHUS ABYX—
MOTORHBIN 0,01 0,20 0,02

K nocreneHHLM OTKaszam WeTOHHO~KOJIINIEKTCPHOI'O ¥9/14 OTHOCHTCH H3HOC LIeTOK

HsHoc KOMNEeKTOpa 10 CpapHeEM}) C H3HOCOM MeTOK, KAK [IOKAJ3biBAEeT OIIBIT 2KCIlJIyara=-

UMM, HHYTOMHO MAall H I0STOMY B pacHeT He [NpHHHMAaeTcd,

BEPGHTHDCTE HEBOSHHKHOBCHKSA (IOCTEIIeHHBIX OTKAZ0B WeTOYHO-=KOJ/NIeKTOPHQIO

yena ( £_,.

Fooe (8] = ~r

of

(¢,) ) oupenenserca mo gopmyne

!

i a

foem ﬁxp) =|/2_77 J{fr

/75-35?'/

)-ab

T

ocm!

F;
d J?ﬁarm)

K@ B 5/ bacm!

(76)

rae "’d? rm — BEMHHPHA OCTABWENHCH 4aCTM WeTKH MOCTe PACYETHOO BPEMEHHM pPaBoTh

., MM;

77, ., = KpPHTHYECKad BHICOTA WETKH, MM;

Ko




Il OCT100151-88 ¢ =24

Il /7& — nepBoHavYanbHas BLICOTA WeTKH, MM,
& - dyakuus Jlamnnaca,
MaTtemMaTnyeCKkoe OXHOIAHME /7) /4. ) ¥ CpenHee KpanpaTHieCKOe OTKIOHeHHe
ocm
BeNHYMHE] OCTapmelcd 4acTH HETKH NOCle paCyYeTHOrO BpeMeHH paboThl J(h ]
acm
ll ONpenensaIoTcs Nc dopMynam:
/77 = h, -7 (77)
II a7 =g ' (78)
, /ﬁa:m) ("f’asﬁ)
roe /., - BHICOTA MBHOCHBIIGHCA HaCTH WETKY 3a pacyeTHOE BpeMs PaGoThl, MM.
ViMeg saBHCHMOCTE

ro.o=V _F (79)
ﬁ/"’wﬂj =5/Vu5w} 7z (80)
! ll J{f?y‘aﬂ ) O?wa) 2:2 ’ (81)

rae V,,, — CKOpOCTH H3HOCa WETKH, MM/,
lI MatemaTnueckoe oxupanue { /7 Van) ) 4 CpefHee KBaApPaTHYECKOEe OTKIOHEeHHE
CKOPOCTHM usHOCa meTOK Oty 5y ) ) OUPEASIAOTCS 1O GOPMYJIAM:
— 4 -3 -2
lI ’W(ng):ﬁ? ﬁ,/ﬂf@z‘w‘:’-.’ﬁ a b, + 10 E4Fa ta.y. *a; by ;7 (82)
G?Vé’.?ﬁ) B g’zﬁﬂ"wﬁ) ’ (83)
) roe _/;‘., - NOBEPXHOCTHAS THIOTHOCTEL CHIBI TOKA NOA IEeTKOH, A/cmz;

! = TeMleparypa UWeTKu, GC;

V, — OoKpyxHas CKOpPOCTB HACTOTH BpalleHHud poTopa, MM/C;
F ., — OaplieHde Ha werky, lla;

J‘K - CTreledb KOMMYTAUHH;

b5, - OUEHHE KOJIEKTOp&, MM;

I &,~aq, = KOPPHUMEHTH B/HMAHNA Ha BENHYMHY H3HOCA UIETOK.

JsadeHusdg /M~

g+ Jp W £, OUPENeNaOTCH U3 pacHeTHbIX QOPMYNApOB, HepTexel

Ha JICKTPHUYECKWe MADIUMHEB],

9813

SHa4YeHus [ , B /1 ONpenensioTcs U3 TeXHHYECKMX YCNOBUM,

KR
Suavenue |/ onpenensercs ONg Ka¥IoH 3/eKTpHUeCKOR MAaWMHBI N0 3aj8HHOMY B

T3 umki1y ppawmeHud,

3HadeHud fdf  Jx B b ¢ JCTEHEBIMBAIOTCH 1O AAHHEIM HCULITaHUH,

3HaueHMsi kKoagduuHenToB &, - a, BEIOHPAIOTCH B COOTBETCTBHKM C Tabn, 9,
B chayyae orcyrcTRUS KOS(QPUIUHMEHTOB BIMSHHG AN ONPeAelIeHHOI'O THIla MeTOoK

CepyTca CpefHHe 3HAUCHHS 3THX KOoohbUIWEHTOB

G.2. BEciu HeobxopuMo TONyYHTL G0l/lee TOYHBEIE BHAYEHUS BEpOSTHOCTH 0e30TKad-~
HOM paboTnl WeTOK, ACNYCTHMO NpPHMEHeHHe pachpepneneiua Behbynna-l'uegenko, mapa-

MeTPBl KOTOPOI'O ONpeneidTcd no uMewouelcg cTaTHCTHKe.
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Hus. Ne gybnannara

anenwpnqecxoﬁ
MAIHH BI

['exepaTop

QObfosHayueHHeE
MAapKu
neTKU

MI'C-5
MI'C-7
MI'C-7H
[-24
=27
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Tabnuua 9

MI'C-5
MI'C-7

MI'C-8

[-21A

MI'C-8
=27
MI'C-7
MI'C-7H

: s _— % -
HlJIS Ha BBICOTE Ha 3eMlle H4 BBEICOTE
2,3‘3 7,30-10'3 8,‘70-10-1 8,80.10~1

657 | 1401072 | 82010 | 5,1010

|7 573 2,,51:»10"3 8,60-10°% | 9,20.-107¢

:e,o—,e’ 2,90-10‘3 1,70-10"1 1.70-10'1
6.?'3 | - 3,00-107 % -

’?,3_3 5,62-10:3 6,041 o' | 5.58 10"
00" 0,20-107"

3.0-3 _ 2,10:1072 | _
6,07° 360101
1,07 | | 1,80107%

253 - 1,0010 -

5,0‘4 I 2,60:10"% | 1 6010 " 2,10-10"1

|'r,-:>""1 3,70'10°% | 1,50-10"Y | 1,70 107%
207° | 4,20.107%| 1401071 | 1,90.1071
8,,0'4 13,40-10~% | 1,40-10" % , 1,90-1071

SN

l_a—,:)"* 6,00.10°% | 1,50.107% | 1,90.1071
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II 6.3, JonyckaeTcs HCHONB30BAHAE OIS PAacdeTa BepoSITHOCTY BOZHHKHOBEHMd OTKa-
30B WEeTOYHO~KOJMICKTOPHOrO ya/a APYyrHX MATEeMATHYeCKHX Moaenell NpH HAIHYHH OO0C-
II TaToYHOTO 00beMa CTATHCTHKH NpH pasiMuHRIX YCIOBHAX SKCH/IyATALHH.
6.4, ViHTeHCHBHOCTE OTKA3CB WETOUHO-KOJNexTopHoro yana (A u #) onpenenseT~
lI Cd ClIeAyOWHUM O0Cpas3oM:
7
{n

Y «
Ay = ; mpn P . S g, 99 ; (84)
1- P
II Aye == mpn By >0,99. (85)

II 6.5. Cpenuaa HapaboTKa HA OTKAS WETOYHO-KOIeKTOpHOTo yana ( 7, K } B wacax

onpependercs 1o gopMmyine
T = 2 npg P £ 0,99 ; (86)
b’; XK - 1 p ‘#‘ X -~ ) }

L
I "
7= J npu A _ >0, 99 (87)
II R Ty x Guo

II 7. BEPOATHOCTL BE3OTKA3HOM PABOTHI
[IPOUMX ¥Y3J/IOB U OAETAJIEN

7.1. BepoarnocTb GesaorkasHoll paboTel MPoOYHX ya10B ¥ Aeranefl (snexrpomar-
HUTHEIX MY$DT TOPMOKEHHH, CUEN/ISHHA-TOPMOXEHNA, peaykTopa, OOrOHHBIX H XpaHoBLIX
MYy¢$T, KIeMMHBIX NaHelel, COoedUHHTellell aNMeKTpPHYeCKHX H T.1.), He HMEKUHX pe3ep-

BHDOBAHUSA (Pﬂp (#) ), onpepensierca mo ¢opMmyne

| 7
-2 Ayt
i1 7
Prg (t)=¢ : (88)
roe /A,, — WHCIIO NPOYMX Y3/I0B X feTanel,

5813

/%
B cinyuae Hanuuus pelepBUPOBAHHY Pnp (f) onpenensercs ucxons u3 CTPYKTYpP—-

HBEIX CXeM CoenHHeHMd Mpouux y3/0B M getanei

7.2, Cpennne 3HAYEHHS MHTEHCHBHOCTEH OTKA30B MPOWMMX Y37OB M AeTaneft mpHBe-

Heram B Tatn. 10.

Mug Ne pyBauxara
t Mus. Ne nogrunHnka
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Tabnuna 10

HauMecHoBaHHEe NPOYHMX Y3MNOB HHTeHCHPHOCTH
H 3/1eMEHTOB, BXOQAWMX OTKAS0B
B SIEKTPUUECKYIO MAallUHY A ﬁp'?’a , 1/4
*
SIeKTPOMATBHTHAS MYdTa TOPMOXEHUH 0,15

SnekTpoMariuTHas Mydra cuerjieHusda-

TOPMOXKEHNU A 2,00
l:’elrrj,w:'rt:t]pilli 1,50
O6roHHas Mycpra* 0,30
Xpanopas Myq:rraﬁ 0,20
KneMMmHag naxelns | 0,50
Pacuensntes 0,40

*
YTouHeHELIe SHAYEHMY MHTEHCHBHOCTH OTKA30B A8 KOHK~

PeTHEIX KOHCTPYKTHBHEIX KCIHOMHEHMH MOr'YT OLITB OnpefeneHkl Mo

COOTBETCTRYIOIUIMM MeTOoAHKaM, AeHCTBYIOWEM Ha NpeanphsaTHH,

[lonyckaercsd nNpu pacyerax HOBBIX IEKTPHYECKHX MAUIMH JCHOJBb3OBATE UMW H—
eCqg JaHHbLIe N0 MHTEHCHBHOCTAM OTK&30B NpOYHX Y3MOB, He poulegwnx B tabda., 10, Ha-
npEMep, ONOXOB TPaHCHOPMATOPOR TOKA, XHKIePOB, YNIOTHeHM# u T.0. MHTEHCHBHOCTL
OTKA30B SVIEKTPHYECKHX COoedHHMTelIel PaCCYHTHIBASTCS B COOTBeTCTBHH C EauHBIM

CIIPAROYHHKOM 0[O HHTEHCHBHOCTSM OTKasoR,

7.3, llpy Hanuuuy MAaTepHaloB MO pe3yNbTATAM CONOCTAB/EHHA SKCIIYAaTallHoH—
HBIX B pAacUYeTHBIX noKasarejell De30TKAZHOCTH MO OTAENBHLIM Y37aM 2/1eKTPHYeCKOH
MAaIlHHEl AOHYCKaeTCHd NpH pacyerax BEOOHTH NONPAaABOHHBIE KOahiHUHEeHTH! K pacyeTHOH

HHTEHCHBHOCTH OTKA30B 2THX Y3[IOB:

, = 8
A ; K; ,’Lp! ) (89)
rae K, - SKCIIyaTauHOHHBbIH NONPABOYHLIR KOS(PPUIMEHT;
Ap. — pacueTHaH HHTEHCHMBHOCTB OTKa30B ([ -I'0 Y374 SIeKTPHYECKOH MauMHEI,

/
1 /4.

7.4. lipumep pacuyera nokazarelielt Ge30TKA3HOCTH S/IOKTPHYECKOR MAaWHHE! mpHBE~

AeH B MPUIIOKEHHH 2,
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[TPUJIOXKEHNE 2
CnpapouHoe

II [IPUMEP PACYETA IIOKA3ATE/EW BE30TKA3HOCTU
TEHEPATOPA TIOCTOAHHOTO TOKA
1. UCXOOHBIE OAHHBIE

BeposTHOCTE Oes0TKasHOR paboThl reHepaTopa B COOTBeTCTBHHM C T3 HomkHa

BeITh onpeneneHa 32 1 4 paboTHl H COCTABIATH Pg » Zz 0,999096,

2. KPATKOE OITMCAHWIE TEHEPATOPA

2.1, Ilo cTpykrype reHepatop COCTOMT U3 Tpex IIeKTPOMAWHHHEIX arperaros, ABYX

WAPUKOMOAIWMITHUKOB, Bpallanlleroca 6ioka nuonop K 06MOTOMYHBIX 3J€MEHTOB.

2.2. B KOHCTPYKTUBHOM HCHONHeHMH OOMOTOYHEIE y3ell COCTOHT H3 naru oOMOTOK:

gaKopd ¥ BO30yxOoeHHs OCHOBHOT'O I'eHeparopa, sikopd M Bo3OyxaeHHda BoabyoHuTens, aKopd

2.3, [lo XOHCTPYKTHBHOMY MCIIOHEHHIO:
OBMOTKE SKOPA OCHOBHOI'O I'eHepaTopa - paclpeneleHHad B Nasax H3 NpaMOYroiib-
HOT'O MpoBOaAa;
oOMoTKa BOSOYXKOEHHS OCHOBHOI'O I'eHeparopa - KaTryuleyHad paaoBas U3 KpYyINIoTro
IpOBO/AA;
obmoTka BOEOYxAEHHH BO3OynHTE!s] ~ KATyuleuHad pPadoBag HE Kpyrvoro NpoBOAAa;
obMOTKAE gKops BOROYdATENs - pacnpeaelleHHag B a3ax H3 KPYIMIoro Hporoaa;

noaABOSOYOAUTENd.
Knacc HarpepoCTOHKOCTH SNeKTPORSONgUBOHHOTO MaTrepuana obmorok - C,

obMOTKa gKOpsd noasoa3byaHTeng - pacnpefgelneHHas B asax U3 Kpyrioro NpoBoaa,

2.4, llapuKONOAWHANHUKOBBIA y3e] COCTOHT H3 ABYX ONOPHBLIX WAPUKOHOAIMMIHMKOE -~
panuaibHbEIX ¥ 3aKpHITOrO THIIA.

Coenpnenyue MeXAY BeAYUMM M BEAOMEIM BAIIOM - UJIHLEBOE.
2,5, Dpamamomufica 610K OMOOOR COEOWHEH B OLHONOMYIEPHOOHYIO CXeMy.
2.6. Oxla}aeHre reHepaTopa BO3AYWHOE NYTeM NPoLYB& 3a60PTHHIM BOSAYXOM

2.7. Obwaga ¢opMyna ang pacuera NAHHOTO TeHepartopa

B (t)=P, (1) P, (1) Py (¥ (90)

L3
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3. PACYUET BEPOATHOCTUW BE3OTKA3HOW PABOTHI
[TAPUKCITOAIUUITHUKOBOTO Y3JIA

3,1. Hcxoparie pannbie:

Il

I

|

1]

1l

1i

Ik

P2
1

1l 1

8000 ob6/MHUH ~

3000 u
3000 «

53,3 MM

10,8 kr
1,9 xr
0,5 kr

97,5 MM

162,5 MM
207 MM

0,658
0,677
0,546
164,6 MM
165,0 MM
84,2 MM
78 MM

— YHECAO WAaPHKONOAIMKHIHUKOPRIX Y3MOB B MalWHHe,

- YHCJO THIOOBBHIX pPemuaMOB paboTh! SIeKTpHUECKOH MAWMHEI 34
BpeMa INOJeTAa;

— BpeMs Nojera;

4acTOTa BpPAUIEHHUS 2JIEKTPHHECKOH MAWMHH B /=M THIOBOM

pexume paboTrl;

—~ TEXHHYECKHH pecypC MAIIHHBI A0 NEepPBOI0 peMOHTA,

- AUMTENBHOCTE TUIOBOTQ peXuMa paboThl B AAHHOM WHTepBale;

— YHC/O PSOOB Teil XKaueHud B 1M WApPHKONOAINIHHKE;

— YHUCJI0 PAOOB Tl KaueHud BO 2-M HAPHKONORUIHIIHEKE;

- AHAMEeTp WapHKa 1-ro MapHKONOAUWHXIHHKAE;

- AHaAMEeTp WAapUKa 2-I0 WAapHKONOOIHITHEKE

— HOMUHAJEHBIA YIOJ1 KOHTaKTa 1-ro IHap¥KOoNoOAHIHHNKA;

- HOMHEHANBHLIA Yo/l KOHTEKTa Z2-I'0 WAPHKONOAUMIHUKA;

— YHCJO Tel KaYeHyud B OHOM pdaay 1-ro WAaApHKOTIOAIMNHKKA;

~ YHCJIO TEJ/1 KAYEHHd B OAHOM PHRY 2-T0 IAapUKONOAIUNEYKA;

- O¥aMEeTp OXPYXHOCTH LEHTPOB KOMINVIEKTA HApHKOB 1-ro Lapk-
KOIIOAIUHUIIHUKA,;

— OMAaMEeTP OXKPYXHOCTH HEHTPOB KOMIIJIEKTA WAapHKOB 2-I'C lAapH-
KOHMOALIMITHNAKA

- Macca poTopa OCHOBHOI'O reHepartopa;

- Macca poTopa Bo30yaurtens;

-~ Macca poTopa noapoadbyaurens;

— KOMMYECTBO 2JIEMEHTOB poTOopa, HAUHX HArpy3Ky HA ApHKO-
NOOWMIEUK,

— KOOPAHHATA TOYKH NPHNOXKEHHA HAI'DY3KH POTOpPA OCHOBHOTO I'é-
HepaTopa;

— KOopOMHATAa TOHYKH NPHJIOXEHHS HAI'DYSKK poTopa Bo3OyauTend;

- KOOPOUHATA TOYKHM NPHUIOKEHHS HAUPY3KH poTopa noapoabyau—
TemNd;

~ pacHeTHBHH KOa(QPHHMEHT NOJEOCHOH AYTH OCHOBHOIO IeHepaTopa;

— paCHeTHsIN KOapQULUHeHT NOMOCHOH OAYyrH BO3OyauTens;

~ pacueTHrIf KoapbulMeHT nmoMmoCHO® AyrE noneoabyaurens;

-~ OHaMeTp poTopa OCHORHOI'C IeHepartopa,

- AxaMeTp poTopa poabyauTend;

-~ OUaMeTp poTopa Noapos0yaAMuTeNns:;

- aKTHBHAH ANMHA pOTopa OCHOBHOTO I'eHepaTopa;
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II /_'2 = 17 MM - aKTHBHAY AJMHA poTopa BoabypuTend;
[.5 = 14 MM ~ AKTHBHAS AAHHA poTOpa noApoabyauTend;
5‘5! = 1,0450 Tn - MAaArHWTHAY MHAVKIMY B BOSAYIWHOM S8830pe OCHOBHOI'C reHeparo-
pa B Haubollee AMITENBLHOM pexume paboThl;
5‘5 = 00,3092 Tn - MAaruuTHag MHAYKIMS B BO3AYUIHOM 3azope BosOymuTensd B Haubo-
lI ? nee AMMTEIBHOM pexuMe paboThl;
55 = 0,3300 Tn — MAarHHUTH&H HHAYXLMS B BOSOYIHOM 3azope IMOABROIDYAHTENd B
II ’ Haubonee ANMTENBEHOM pexuMe paboThl;
5? = 0,7 MM - HOMMHAIEHOE 3HaYeHHe BO3AYIWHOro 3a3opa OCHOBHOTO reHepa-
TOpAa;
552 = 0,5 MM ~ HOMHHAI/IBHOEe GHAYEeHHMEe BO3AYWHOrO 3a3opa BoabynuTens;
655 = 0,4 MM ~ HOMHHANBHOE® 3HAYEHHe BOBAYLHOIC 3a3opa noasoabyaurend,
ll K‘§ = 1,129 ~ KOahpHUHEHT BOSAYWHONO 3430pa OCHOBHOrO reHepatTopa;
Ké‘: = 1,085 - KOB(pUUUeHT BOSAYILHOIO aaszopa soa3byanresns;
II K 5. 1,065 - KoahpULUeHT BOSAYIUHOI'O 3a30opa noapoabyaurtens;
ﬂ?a: = 2 - YHUCJIO 3830pOR, ONpene/siollUX SKCUeHTPHCHTET And l-ro mapn-
KOTIOAIWHIIHY KA ;
m‘?z = 3 —- 4HCIIO 3a30pOB, ONpPENesiOllUX SKCHEHTPHCHTeT ANf 2-I0 Wapu-
KOTIOAWKIHUKA;
lI A - BEepXHee TpepellEHOe OTKIIOHEHHe H& CoNnparaeMbiili pasMep oOxpa—
ThIBawOUel geranH,
I A7 - uumxuee npepenkHOe OTKMOHEHHMEe Ha COoNparaeMeil pasmep oxpa-
THIBAEMOH AeTald,

Ona l-ro wapuxkonoAMMNHUKE (HKCHPOBAHHOIO:

!

Aﬂ = 0,018 MM,

/g

/_‘:H = 0,008 MM,

! [—
Aﬁ, = 0,

A = 0,011 mm.

72
Ing 2-10 WAapHKONOAWKIHKEKAE MIaBailero:
f
A, = 0,018 mm,

11
E 4, = 0,027 mm,
8l 4,-o
A;z = 0,011 wmm,
A,. = 0,046 wmwm,
A; = 0,029 MMy
Pﬁ?,— = O,(?Sl MM ~ BHYTpPEHHEH pajMajbHbIi 8a30p 1-ro WapHKONOAMMIHUKA]
E E Faz = 0,051 mMm - BHYTPEeHHUH panuansHBId 3a30p 2-r0 WapHKONOAIHNIHKKA:
E E Mg = x - HUCNIO pPACCMATPHUBASMLIX GHEHMY, OTHOCSUIHKXCS K CTATODY,
% g ang 1-ro WwapHKOIOAlIKNHBKAE;
= | 2 ,7752 =2 ~ YHCIIO paccMaTpeBaeMbix GHeHull, OTHOCHHIMXCH K CTaTopy,
:' - ANa 2=-TO apHKONOAIIUNHNKA;
= |=
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II 5?. e 0,03 MM ~ MakKCHMAILHO BO3MOMNHOEe OHeHNe WMIHHAPWYECKHX NOBEpXHOCTel

- mobol aeranm, oTHocgedcg X cratopy, ANd 1l-ro WapHKONoOd-
LIKIHEKE;

1 | 52(&) = 0,03 MM ~ MAKCHMAIIbHO BO3MOXHOe OHeHMe HMIMHOPHYECKHX MOBEepPXHOCTEH

mobol pgeranu, otHocsledcyg K cTaTopy, AN 1l-ro WAapuKonoA-—
WHNHUKE;

5; ) = 0,03 MM —~ MAKCHMANBHO BO3MO)XHOE OHeHHe UMIHHAPHYECKHX TMOBEPXHOCTEH

II mobo¥ peramy, oTHOCAUEHCH X CTATOPY, ANA 2-r0 WARHKONOA-
IWHMITHUKA §

— YHUCIIO PACCMATPHBAEMBIX Bpallamilinxcd OHEHHH, OTHOCAUWHXCH K

oS
i
l-l.

POTORY;
5, (8 = 0,05 MM - MAKCHMAaJEBLHO BO3MOXHOE Bpaiiawlleecg OHeHHe LUIUHAPHYECKHMX
NOBEpPXHOCTEeN peTan#, OTHOCHIleHCH K poTopy, And l-ro wapu-
| KOMOAWMITHHKA
lI b 208) = 0,05 MM ~ MaKCHMAJLHO BO3MOXKHOE Bpallaiieeca OneHHe LMIMHAPUHECKHX
. NOBEPXHOCTER NeTall, OTHOCHAIleACs X pOTOpY, And 2-Io Wapi-
KOIMONUHUITHUK &;
S.{? = 227,05 MM «— pacCTosHUE MeXAY OINOPaMH Baja poTopa;
| A 2, = O ~ CHIl& TIOMXKATHS NPYXHUHEI}
62. = 133,4 xr — MA&CCAa Bana B geTralleil, Haxofduyuxcd Ha Bajy:
- :‘.‘I.’;;)= 3,0 ~ KO3(HUMEeHT, XApaKTepHI3YIilHi COBMeCTHOe B/IHgHNHe KadecTpa
II MeTalllla feTrale#! W YCNOBUE 3KCHAYATAUVH Ha AOIIOBEYHOCTD
1-ro WAaprKONOAWHNIHUKA;
é?;;)= 3,0 - KO2(pUIHUEHT, XapPaKTepHIYIWHH COBMeCTHCOe BIMsHHE KadecTsa
MeTajlla faetalnell ¥ yCIOBUY SKCIJyaTald HA NONIOBEHHOCTSL
2=T0 WAapKKONOAUNKITHUKE;
fc, = 59,72 ~ KOoah¢HIMEHT, SaBUCHIH OT reoMeTpur aeraneft 1-ro wapHxo-
NOAWMIHNKA, TOYHOCTH MX HMBIOTOBIIGHMS M Matepuana;
ffz = 59,78 - KOopdULUUeHT, 3aBucauult OT reoMeTpHM AeTaielf 2-ro UWAPHKO-
NMOAUIMITHHEKA, TOYHOCTY HX HIINOTOBNASHMA W MaTepHana;
E K P 1,05 - KOa(ppHLUMeHT, YHUTHIBAWME cnocob mnepegadu ppauleHudg l-ro
0 ’ I ApUKOHORUIMIHHKE;
K , = 1,08 - Xos(QdMIMeHT, y4YUTHIBAIOUMA cnocob nepenayu BpauleHHs 2-ro
AP KOIIOALINITEUKE
fmﬂf = 0,15 ~ KOB(QULHEHT TPeHMs “crale no cram” ang 1l-ro mwapHkonos-
WHIIHHKA;
E < fm = 0,15 ~ KoodpHuMeHnT TpeHud “cTane NOo CTa/M” AN8 2-ro WAapHKOIog-
¥| = Lz
E E 11974 143070:¢:
o E Cﬂf = 17800 H - craThuyecKadq pagHalbHad I'py30l0AbEeMHaS CHMla 1-ro mapHko-—
=|z2 NOAMNIHEKE
i m
= |=
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- cTaTH4YeCKag panuansHas I'Py20loAbeMHEAad CHIa 2~r0 WapHKo-
NOQWHIIHY KA

~ KO2(pdHLKEHT, Y4WTHIBAOUIKI BIMgHME TeMIlepaTypHOT'O pexuMa
1-10 WAapHKOMOZLIMIHKKA;

— KOa¢gDHLUEeHT, YYHTLIBAKOUUE BMMAHHE TEMISPaTYpPHOI'O pexuMa
2~T0 &PHKONOOUIKIIHHKA;

- KOapdUIMeHT AUHAMHUECKOH pafuallbHO¥ HArpy3KH 1l-I'o WwapHXo-
MOAWUNHHUKA,;

~ KOodhpHUNEHT AMHAMHYECKOH papgManeHol HArpysku Z2-Iro WAapHKO-
NOALWUIHKNKE ;

- KOS(phUUWKEHT BpAaUleHHs Koell OTHOCHTEIBHO BEKTOPa Harpy3KH
1=I0 [apHKONOMIHITHUKA;

~ KOoah{uUHEeHT BpalleHHd Kojel OTHOCHTENBbHO BEKTOPa Harpy3KH
210 WAapHKONOAWHITHHKA;

— KOobhULHMEeHT OMHAMHUYEeCKOl OCeBON HAUPY3KH 1-r0 UWapHKONoA-
HIHITHHBKA;

-~ KOophHLKEHT ANHaMHYECKOH oCeBOH HArpy3KHM 2-I0 WAapHKonod-
HIMIIHHKAS

— KO3GIULUMEHT , IABUCHWLNN OT THUIA KOHCUCTEHTHOH CMAa3KH,

- MaxcuMalbHbBIf HAYalLHBIE BHYTPEHHHH 3a30p 1-I0 MapHKoloa-
IHTTHHKAE;

- MAKCUMANBHBI! HAYalbHBIY BHYTPREHHUH 38300 2-I'0 UWADHKOIOMd-
WHITHKKAE;

~ MHHHMAILHEBIR HaAyYaIbHBIR BHYTPEHHHH 2&830p 1-I0 miapuxomnon—
WHTHUK A

-~ MHHHMABHEIN Ha4a/lbHBIA BHYTPEHHUN 3a830p 2-10 WapHKOoIoa-
WIHITHUKA

- HOMHMHANBHBLIA NOCAAOuHLIE pHaMeTp Bada Ang 1l-ro wapukonon-—
IMHMTHUKE;

— HOMHHANBHBIH NOCAN0YHBIY oHaMeTp Bala anlg 2-ro Wapuxkonoi-
IIHITHUKA;

- HOMHHA/BHLIH BHYTPEHHHNA AHaMeTp Nnoyore esana and 1-ro la-
PHKOTIOAWKITHHKA ;

- HOMHHAJIbHBIH BHYTPESHHHE QHaAMeTp Mo/oro manla ojg 2-ro ua—
PHKOOAWKITHUKE

- auaMeTp Wwapuka l-1o WapHKonofiuumHukKa,

- OVaMeTp UapHkKa 2-ro WAapHKONOAUINNHHKA;

— MaKCHMAMBLHLIA 3a30p. PN nocanke 1-ro WapHKOnOAWKRNHKKA,

~ MAKCUMAJILHBIE 3a30p NpH Nocafke 2-ro WApHKONOAWHIHHKKE

- MAKCHMAJGLHBEIY HATHD NPH Tocagke 1l-ro WapMKOMOAUIHTIHUKA:
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Q Q.
I

max, = 0,008 MM - MAKCHMAJEHRIE HATAr NMPpH NocagKe Z2«r0 WAapHKONORIIWIHHUKA;
o, = 60,0 MM - CpeaHUA guamMeTp 1-ro HIAPHKONOAUHMITHHKA;
II dfﬂz = 53,5 MM —~ Cpenosuil ouaMeTp Z2-I'o MEPHKONOHUWHKIIHEKAE,
0’*! = 47,300 MM - pguaMeTp GeroBoft NOPOMKHM BHYTPEEHEro KO/blAa 1-T'0 1MapHKO-
NOAWMIHUKA ;
d*z = 42 387 MM - auameTp GeroBolf NOPOXKKM BHYTPEHHEroO KOofibla 2-r0 WAapHKO-
NOAWUITHUKA
lI Al max, = 15 °C - BepXHee BO3MOXHOE BHauYeHHE lepenaga TeMIepaTypel Mexay
KOAbLUaMH 1-ro IapuKOnoAlHITHHKAE,
lI Az‘maxz = 15 °C - BEpXHee BO3MOMXHOE SHaudeHHE Iepenaga TeMOepaTypel Mexny
KonbUaMH 2-10 MAapUKONOAUKRIIHHKAE;
A:‘w /7, =5 °C — HHXHEE BOSMOKHOE BHAUeHHUe lepenana TeMIepaTtTyphl Mexay
KolmbUuaMl 1-ro WapHKOMOoAlHIHEKA,
A’ﬁ?ﬂ?’z = 10 °C ~ HH)XHEEe BOSMOMHOE 3HaucHUe Nepenafa TeMIepaType! Mexay
KOMbUAMH 2-I'0 WAPHKONOAWRIHHKA;
r, = 120 °c ~ TeMiepaTypa Harpesa UApHKONOAUIHIHHKA,
II 3.2. BepoaTHOCT, HEBOSHHKHOBEHHS YCTAJOCTHOI'O pPaspyllcHHd WAapHKONOAKIHUKA

onpenensercs mo gpopmyne (8)
II 7,17 y. 1717
ar
// 02) [ a) |

3.3. Hapaborka wapukotuoAWMIHNKOE B TeYEHHE PaCHeTHOIO BpPeMeH¥ onpenensdeTcs

no gopmyne (9)

-50[ r; ¢
J-'? =7 4
L, = 60.8000 3000 = 1440 000 OO0 unknop ppaileRHs.

y,

3.4. HapaborTka WAPHKOMOAUMNHUKOR B TEYEHHEe TEXHHYECKOTO pecypca resHeparopa

no 1-ro pemonTa onpepengercs no gopmyne (10)
T

@ /
0 for = Lp fp
(0
A,W'= 144-107 “% = 4.32-101 IIHKI/IOB BpaulleHHd,

3.5. Maremaruueckoe oxunaHHe SKCUSHTPHCHUTETA BOSAYUHOTO 3a30pa ONpeneld TCH
no ¢opmMynam (18) u (19)

- 7 ¢
(e,) =;,;,—£f m; (8,),

& 2 |f 2
a * *

5| g
Nl x
A I =
HE
sl =
) =
=2
o

=| 2
= =
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II MakcHManbHO BOBMOXHBIE IoCAnOuYHLIE 3asop onpenensercd no ¢opmyne (20)
f i
A‘, =A/’ -4,
( A mpocTaBngeTcs B JOPMYIY C YY4eTOM SHAKOB).
Ona l-ro wapukoNnoOAMUITHHKA ﬂ?af = 2
II A~ A -4" = 0,018 + 0,009 = 0,027 mm.
{ It
Aﬁ,- Afz'A;rz =0+ 0,011 = 0,011 mm.
Hna 2-ro mapuKornonitHaKa my = 3
2
/ /
II A‘!?.,:An,'-d‘?f = 0,018 + 0,009 = 0,027 mm.
I ¥4
A,=8,,~4,, =0+ 0,011 = 0,011 mm,
II AQJ_A.H 423 = 0,046 + 0,029 = 0,075 MM
[Onga 1-ro wWapHKONOOWHNHUKA:
f 2 l/ 2
m,(e,) = 0,25(0,027 + 0,011 + 0,051) + 0,21 [ V¥ (0,03)" + § (0,05)7 /] =
= 0,03908500 mm,
II Hng 2-ro uapHKONoHIUNHUKA: , ___
m,(¢e,) = 0,25:(0,027 + 0,011 + 0,075 + 0,051) + 0,21 ( l[(o,os)2 + (0,03)° +
II + V(o,os)z) = 0,0604095 M.
1
m (e,) = = (0,03905 + 0,0604095) = 0,04972975 mm,
'l 3.6. XeCTKOCTb CHAE OSHOCTOPOHHErO MATHHTHOIC NDHUTSXEHHS ONpeaendaeTcd Ho
dbopmyne (17)
-3 2
o~ Ky 0,
'4
G
llna ocHoeHOro remepaTopa:
¢ - noo.q -3 0658 7 164,6 78 (1,0450)° 686 0000
2, 1,126.0,7 = ' Himm.
o
5{ Ona eposbynureng:
o _ -3 0,677 77 165,17 (0,3092)2
Kt?z = 40 10 _——W = 420,5432 H/mM.
[a nongpoabynurena:

_g 0,546.77.84,2.14.(0,3500)
3.7. dnavenme cunmt OMII onpepensercs no dopmyne (16)

Féf =Kof 5(&"?).

ol g
Ul =
>l =
=| =
[
Sl =
=< 2
':'l'
= 2
- I =
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II Nas ocHoBHOr'c reHepaTopa:

% = 14669,0'0,04972975 = 720,48860 H.
7
II IOng posabynurena
F§ = 420,5432°0,04972975 = 20,2135 H.
2
II Ons noaposbynaurens ,
F§ = 232,57826-0,04972975 = 11,5660 H.
3
lI PesynwraThl ananuza o¢opMIgIOTCA B COOTBETCTBHH C Tabn. 11.
' Tabnrua 11
II Harpyska ot anemernta poropa, H toopaus aTa
HauMeHOBRaHHKE ' ]| TOUKH MPHIIOKEHHS
alieMeHTa poTopa OT MECCH SHa4YeHue l cyMmMapHaga C¥YM MﬂpHUﬁ
poTopa cuner OMI] Harpyska 6'{- Harpyskus S;, MM
OcHOBHOINl reHepaTop 108 729,4860 837,4860 97.5
II BoabynuTtens 19 20,9135 39,8135 162.5
[TopgpoabyauTtens ‘ S5 11,5660 16,5660 208,0
II 3.8. 3nazeHne peaklult B onopax onpepensercs no gopMyaaM (21) u (22)

Ang 1l-ro WAapHKONOOIMHIIHHKA
7
;,}-—&:r (SJ-'S})’LE,J?S,QH

. P = _
II | Sﬂ

Tax xak coeamnenye pana uumuesoe, To K, = O.
e - 837,486(257,5 - 97,5) + 39,9135(257,5 - 162,5)
= - -+
7 257,5
. 16,566(257,5 - 207) _ o .o .-
257,5 - 995, t,
Nag 2-ro WapUKOMOAIIAMHNKA}
m
%’q S +Pﬁ(53+.5‘£ﬂ)
R =— e - 3
i d S0
0
0 837,486+97,5 + 39,9135-162,5 + 16,566-207
,?2 = 257’5 = 355,6160 H,
3.9, Pacuer ocepolf Harpysku R, onpenengercs no gopmynamM (23) u (24).
Ona pagnanepHOro NRapapiiero MHOMUIHMNEHKAE @
R, = ﬁf ﬁﬂp’
0 K
R = 355,616 2%2 _ 256712 H.
Eﬂ 2

Ing ¢uxCHpPOBAHHOIO WAPHKONOAWMITHMKA ;

R =A +39876.,
Ew -{?f 3

Kue. Ne aybankara
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Y =0+ 133,4 = 133,4 H.
“o

3.10. [MusaMudeckas SKpHBAJICHTHaAg HArpysKa ANld pafHalbHLBIX H PAJHAINILHO-YIIOPHBIX

MaPHKOIOAWMITHUKOB GHpEﬂEHHETCH no gopmyie (13)

Ecnn T 0014(5‘ =17800H) Tn)(- 1; Y= 0.
J

K’r 1,05 (duxcupopadHbili WAPHKONOMATIHHK );
7
II k’r = 1,0 (nnapaowuuii WAPHKOMOZLSHITHHUK }.
2

Ana 1-ro WAapHKONMOALHKIHAKAE, Qr=(£1XV?, +1E’a V)A’; A’r .
7
II &, = (538,394°1°1 + 133,4:0)-1,129.:1,08 = 638,239 H.
lng 2-ro WapnKOMOAIHMHMKA: &:’2 =[E2 X lé +,€?}’) K; KQ
&, = (35,5616-1-1 + 2,66712:0):1,129-1 = 40,149 H
3,11, JnuaMudeckag Ipy3onoAbeMias CHna paqdaibHBEIX M paauansHO-YIOPHBIX wapHk-
KONMOAWMIHMKOB, ONaMeTP WapHKa KOTOphiX He Ipepnillaer 25,4 MM, ompeaenseTcd 1o

dopmyne (12)
r=f( & ’éfa'”
=f (M g COSX)”
fc — 59,9- C -f )0’72.%5;!3. a_aa‘
7" C(mrﬁcasa'f 7w, T
< 1.8
lI ¢, = 59,9 (1 cos 0°)97.03 . 12 7%® _ 250684.5 H.
2
'

- 07 o5 458
=f(m, cos &,)" Z, d“’z

oo

£, = 59,9 (1- cos 0%y 7.93.11,11%8 = 1970453 H.

3.12, HomuHankHag pacyeTHaAs QOATOBEYHOCTE IMapHKOMOAWUIIHHKOB OlpeaeIsieTcs

5
[ =g &l 10°
Hf 23 G{ *

no ¢opmyne (11)

)
-
ﬁ'% Ana l1-ro wapukonmoauINIHAKA
250684,500\3 g 14
éﬁf = 3 638 239 107 = 1,81780-10 IMKJIOB BpaLIeH}4,
Ona 2-~ro WaprronomlikiHKEKa
18704 5,3\3 8 14
Lﬁz = 3,0 m .10 = 3,54646-10" * mknop BpalleHHs

3.13. BepodaTHOCTE HEBOSHHKHOBEHHS YCTAMIOCTHOIO PABPYUIEHUS ¢ ~I'0 WAPHKOHOOMIKI-

HHKa 3a BpeMs MOCNEQHEro nojera onpepeinsercd o cbopmyne (8)

17! £.7
ol o) (o) ]
H
=g ‘ :

£ (L

o
Wl =
3 ] X
=l =
ol =
Z| =
q:
ﬁ'.
x| T
o ! =




II OCT100151-88 <. as
Lo
Ecmn — £ 0,25, 70 P. (L)) = 1.
L S 4
. . #f
Il Ing 1-ro wapukoNOQIIUIIHNAKA
L 1,44 107 _
= — P = 7,0216635:10 " < 0,25;
A, 1,8178-10
P, {zﬁ) = 1.

II Onst 2-10 wapHkonoZUMHKBKA:
, L, 1,44 10° -

T = ———-—-—-—--i-4 = 4,0603869-10 =~ < 0,25;
Hy 3,54646:10
F(L,) = 1.

3.14. BepoarHoctk obechedeHHst BHYTPEHHEr0 3430pa HIAPHKONOAWMIHHKA ONpefens-
ercqa no gopmyne (40)

2
lI Pnax /F:o 'Jzt’fj,)] = 7
7 27°(r,) m‘ﬂﬂ)/

P (r >0)= o “ or, =05 r @ .

II 3.15, MareMaTr4eCKoe OXHASHHE HAYANBHOIO BHYTPEHHEro 3a30pa WAapHKONOAWUN—

HUKA oNpependercd no dopMmyne (42)

ot
() = Tomax ” "0 min
g’ 2 ‘
Ona l-ro wapukologUIHUKS

0,051 + 0,033
m, {’"a) = > = 0,042 MM.
\
Hna 2~r0 waprKONOAUHKIHMEKAE;
0,051 + 0,033
m, (f’ﬂ) = > = 0,042 mm.
3,10, Ycnomusii HAPYXHBIR AHaAMETP BHYTPEHHEro KO/bla WAPHKONOAWKIHHKE ONpe—
aengerca no dopmyne (45) —
a,
0 7
o, = 0., ~—.
@ 2° % 2
()
Ona l-ro uwapukonoAWMiIHAKA
0, _ 12’7 _ |
! 2 tr) = 60 - > = 83,650 MM,
Ong 2-ro WapHKONOAUMIHHEKA |
w ]| « 11,1
| - 4 d = -— . =
s| £ 2(2) 53,5 3 47,945 MM,
. - =
HE
?..t.. g 3.17. KospuimesT BIMSHHA NOCANOYHOIO HaATAra onpeneisercd o dopmyne (44)
S 2 ¥4
i ﬁ g’ = .f.é . .f..:_ai
ol ag 0’2‘ 0,.? )
E E z2 7
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Ois 1-ro wapHKONogmMIHEKA;

2 2
40° - 32,5
ll j, =225 ——————— = 0,400261.

53'65 = 32’5
II Ang 2-ro wapdKonomuMIHHAKAE |
2 2
357 - 27
A - — = 0,4328486,
2 35 ) o
47,945 = 27
3.18. MaTemaTHYeCKOe OXHAAHME 3aA30pa WM HaTAra onpepensercs no dopmyne (47)
_ . = Ak
4
Ona 1-ro mapHKoNoZUIHNHUKA®
_ 0,008 - 0,027 5
m,(y) = 5 = -0,0095 mm.
Ong 2-ro wapyuKOnoauIHUKa |
m, (y) = > = = 0,0095 mm.
Il 3.19. CpenHee KpagpaTHuecKoe OTKIOHEHHE 3a30pa UM HaATHAra onpefensercs Mo
popmyne (48)
— éﬂ_fﬂf +'¢ﬁ?ﬂx
J = :
| o
Oag 1=-I0 wWapHXONOAMHIHHKE |
- 0,008 + 0,027
7, =% = 0,0175 mm.

[lng 2-ro wapHKOHNOAWHIHIKS |
- 0,008 + 0,027

c?:,:. a = 00,0175 MM,

3.20. BepodTHOCTE BOSHHMKHOBEHHSI HATSra NpU NOCagKe WAPMKONOAWMIHHKA ONpede-

B ngercsa no gopmyde (49)
. _ 42
Spax [R-mi) ~
BT
%: — Z—- 4 27 jx:ﬁ,ff@'?/‘-ﬂ_fly.
’ avar; a

5813

Ang l=ro WApHKONOAUIHIHHKE !

. -0,0095 7
Py, =05+ &= 0175 = 0,203627.

Ang 2-ro wapaKOnoaLIMIHHKA !

_ _0,00951 _
P, =05+4g 0.0175 | = 0:2938627.

o
1+ ]
" 4
x
=
w
-
=f
L= 1]
e
0
- =
-

Rue. Ne noaannHuka
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II 3 21, MaTtemMaTHyYeCKOe OXHAAHHE NOCAQOUHOIC HATArN4 onpefelsieTcs 110 gopMylne
(46)

_ A 2y)
_ - 257 -
mib) = éh@' —0.00442)1* ﬁ?(y)Pu.
II Onga 1 v 2-10 WapUKONOAWUNHUKOB *

II (0,0095)°
| m{6)=0,0175(0,4 9_ 2:0,0175 _ 0,00442) + (~0,0095) 0,29327 =
II = 0,0031741551 MM
3,22. MaTemMaTHueCKoe OXMMAAHKES BO/MUYMHE YMEHBIEHKA BHYTPEHHErO 3a30pa apu-
II KONOAWMNHHUKA OT MOCAAOYHOrO HATHra onpeaendercd no dopmyne (43)

m(ar,)=yim(d)

II g l=ro wapHKONOAWMIHHKKA |

m,(ary) = 0,400261+0,0031741551 = 0,00127049 mm.
I' Ins 2«10 WApPHKONOAIULAIHUKA
m, (Ary)= 0,432846:0,0031741551 = 0,00137390 mm.
lI 3.23. KosppummeHT Bnuauus YIVIOBOIO CMELIEHMS OnpeaenaeTcq no dgopmyne (S1)

2
%o
B, =125—=,
Y d,

Ang 1-ro mwapHKonosWmIHUKa'

2
- £O _ _ 2
55/ = 12,5 12.7 354 3,307 mMm/pan .

A 2-10 ulaprkoONoOQLHIHMKSE |

53,5% 5

11,11 = 3220,353 mM/pan .

5'5, = 12,5

3.24 Yrnoroe cMelleHHe xonel WapHUKONOAIUMOHMKA onpepensercs 1o gopMyne (52)
4/m(e,)

Ymax™ s

Ona 1 ¥ 2-ro mapHXONOAWAIHAKA !

P Yo = 0,00077250097 pan.

3.25, MaremaTnyeckoe OXUIAHHE BE/MYMHLI yMEHBUIEHHS BHYTPEHHEro 8a30pa WapH-

XOTOAIMKIIHEKA OT YIVIOBOrO CMelleHMs Koneli onpepenserca no dopmyne (50)

- » 2
m(ar,) 0,278 B, 4 e

Une. N: aybaukara
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II [Ina 1~-ro wWapuKonoallHNHUKE ,
m (ar,) = 0,278-3543,308 (0,000772)° = 0,0005878298 wm
ll Ona 2-ro WapHKONOOWHIIHUKA
' m,(8r,)= 0,278-3220,352 (0,000772)% = 0,0005342522 .
II 3.26., KoabpunueHT BIHSHHA Hepernana TeMIepaTypsl Mexay KollsLaMK WAPHKOTOMUI N~
HUKa onpepensercd no gopmyne (54)
C. =‘aTdX ,

Ana 1-ro wapHKONOAUIHIIHHUKAE .

&

£, =11107°-47,3 = 5.20300-1 02

7
[Ang 2-ro 1wapuxolNonIMUITHUKY |,

£, = 11'10_6-42,387 = 4,66257-10_4.
2z
II 3.27. MareMarTHieCKoe OXHAGHME epeliana TeMIeparTypkl MeXIAY KOJbUAMH LAapiKo-
noalMIHuKa olpenengercs no ¢opmyne (55)
at, . +4al
_ 4
Ana 1-ro mapuxonoAwMilHHKA |
+
5 (o) =22 - 10,0 °C.
. 7 2
II Aist 2-10 WapHKOoNoAUMIHHKA *
_ +
' m, [AF) = ‘LLEJ'Q = 12,5 “C.

3.28, MareMaruyeckoe OXHAAHHE Be/H4YHMHBl YMEHLIIEHHd BHYTPEHHEI'C 3230pa llapH-

KOMOAIIUITHHKA OT Teperana TeMnepaTyphl Mexiay KoibliaMyu omnpepenserca no gopmyste {(53)

mary)=C, mfat).

Insg l1-ro wapukonoalHiIEMKaA !

4 3

mf(Af‘g) = 5,202:10 %10 = 5,2020000:10 ° mm.

AJna 2-1¢ wapukonoSWHIHEKA &

o)
4
0
()

m, (Ar,) = 4,66257-10° %125 = 5,828212510™° mm

3.29, [ucnepcra HAYANBHOI'O SHAYEHMS BHYTPEHHEI'O 3a30pa AapHKOUOAWUOHMKA onpe-

nengercsa no popMmyne (S58)

<! [ ﬂﬂmax -7 0mzn) ‘
I D(r,)= — .
i x * J6

- -

;E. E Oas 1 n 2~ro IHB.DHKDHDSUIHHHHKGB:

< £ (0,051 - 0,033) 6 9

3! 3 ﬂ//“a)= 36 = 9.10 MM .,

=| 5

= I=
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ll 3,30, [ducnepcns nocago4Hor'c HaTAra onpeaengercs no gopmyne (60)
D(8) = #6) [7ly) ~ B(6)] + 5, B, = 0,00442+ Cpp G,
II g 2=ro WwapuKoNOAWMIHAKE:
2(4) = 0,0031741551. [-0,0095 - 0,0081741551] + 0,01752 +0,293627 -~

- 0.00492-0,008:0,0175 = 4,907474-10™° wm=.

3.31. Oucnepcra yMeHBUIeHHS BeJHYHHE! BHYTPEHHEro 3a3opa OT NOCAA0YHOI'0 HaTtdra

onpenengerca no dopmyne (59)
2
Dlar )=y (7).

Ong 1-10 WAPWKONOAWHNHHKA;

2 S & 2

D,(s6r,)= 0,4002617+4,907474-10" " = 7,86221'10 ~ mm".

[Ing 2-ro wapuxonoAWHANHHKAE |

2 6 2

S - 0.1944310°° MM~

2, /.«_u;,)= 0,432848°:4,907474-10

3.32, [lucnepcud yMeHLUWEHHT BPeMMYUHL] BHYTPEHHEI'C 2a30pa OT YrAOBOIO CMEUeHUS

Koneil ofiperiensercd no dopmyne (61)
) i L2 4
D(ar,)=0,028-8, ¢, -

Ona 1<ro WAapHKONMOAUIMIHKKA

ﬂf /A/}) = 0,028-3543,3072-(7,7250097'10_4)4

[Ong 2-ro WapMKONOAWHNIHAKA .

1,2518990- 10" Mm=.

4.4

J,(ar,) = 0,028.3220,353%.(7,7250007-10"%) [V

1,0340914-10 ' MM~

Mewse] ) | ) ) 1

3.33. [Jucnepcrs peltMuuHil Oepelafd TeMOePaTypsl MEeXAY XONbUAME onpenelseTcs
no gopmyne (63)

2
(at . -4t )
max mirn
Diat)= .
(at) 7
OQna l-ro mapuKonoAWHITHHUKAE ;
0
i 2
o D, (a4) = uﬁgﬁ)— ~ 2,7770 °C.

Onst 2=I0 WaApHKOIOAMWMIHHEKA |

- Newsny 1 1 1 1

2
2, (at) .-_—(-153"5191 ~# 06964 °C,

3.34. [acnepcus yMeHblIEHHH BeIMYMHEI BHYTPEHHErO 8830pa& COOTBETCTBEHHO OT

nepenana TeMIEPaTYPH MeXINY KONbLaMK onpefenderca no ¢opmyne (62)

Diary)= Z‘fﬂ/ﬁ t).

Mus. Ne pyBanxara
Hue. Ne nogansuuxa
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Ong 1l~ro wapuKONoalWBIHBKE |

2, (ar,) = (5,208:107%)%.2,7770 = 7,5197800-10" " mm>.

Ang 2-ro HApPHKONOAUINIHHKA!
-4 .2 _ -7 o)
b, (ar,) =+4,66257 10" 7)“.0,6963 = 1,5096915'10™ ' mM<.
3.35. Maremaruueckoe oxuaaHue paboyvero BHYTPeHHero 3a3opa IapHKONOAWHMIHKEKA

onpegengerca no gopMyne (41)

m(ﬂ) m(r,)- mlar,) - m{ar) m{Aanr )

Anga 1l-ro wapuKONOAWKBIHEKA'
m, (rp) = 0,042 ~ 0,00127049 - 0,0005878298 - 0,005203 = 0,03493860 mwm.
Anga 2-1r0 WAaApKKONOOWHNNHHKA,

@ (r'p) = 0,042 - 0,0013739 ~ 0,0005342521 - 0,0058282125 =0,03426365 MM,

3.36. [ucnepcus paboyero BHYTPEHHEro 3430pa LWAPHKONOAUMIHEKA oNpenenaercd

no gopMmyne (57)
D(r,)=D(r,)+d(4r,)+D(ar,)+ D(ary).

Ona 1-ro wapuKonOLIHNHUKA |

Bf (ﬁﬁ) = 9'10-6 + 7,86221'10_6 + 1,251899.10_7 + 7’51979.10"'7 —

= 1,773337-107° mum°.
g 2-ro warikONCALIMIKAKE |

D,(ry) = 9:107° + 9,10443.10°° + 1,0340914-10" ' + 1,50969156:10 ' =

= 1,844880- 10'"5 MM2.

3.37. Cpennee xpanparHyeckoe OTKNOHeHHMe paoyero BHYTPEHHEro 3430pa IMapHKO-

NoAWNNHEKA onpefenserca no ¢opMyne (56)

a(r,)=yDIr,).

Hia l=r¢ mapHxolomiiMOIHHKA !

g, (r,) = [/1,773337.10“5 = 0,0042118 mm.

Odng 2~-1r0 mapHKONoALHNIHAKA |

/1,84488-10‘5 = 0,0042952 M.

BepoaTHOCTb oObecneuerrs BHYTPEHHEIO 3a30pa WAPHKONOAWHRIHHKA ONpeaend-
erca no dgopmyne (40)

) ?ﬂax -..[Pﬂ ﬁ:/ ] m/p
P (r,>0) s ———— e 20 7p) dr,= 0,5+ &
BN T ’ o(r,)
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lI Ons 1-ro WapHKONOAWMIEHAKA
- 0,03426365

P lr,20) =05 +3 55 7118

= 0,999989000909999009862,

IOna 2-ro apHKonoAiIHIIHUKA

0,03426362

0,0042952 = (0,999090008009090008010.

F}/Pp?{?) = 0,5 +

3.38. BeposTHOCTL HEBOSHUKHOBEHMYH YCTaJIOCTHOTO PAa3pYlIEHNH UapHKONOAMMIN K-

KOB 10 NpHYHMHE MOTEpPH CMASKOH CMA3OYHBLIX CBOACTB omnpefensercs no gopmyne (26)
f

-4
P =g ¥,
! rm

3,38.1. CpeaHee 4KC/O LHMKAOB BPALLEHHA MAPHKONOAWKRIHUKOR NO OTKAal& N0 NpHYpHEe

NoTepH KOHCHCTEHTHON cMasKo# cMasouHblX CROHCTB onpependercd no gopmyne (28)

2800
fg L';C,E-K*a?—_ﬁ;*fw ;

0
125 C ~ abcomorHag TemMiuepaTypa Harpeep8 l1-ro WAapHKONOAWHIHHKA;

e
1l

1
:

100 °C - abcomornas TeMIeparypa Harpeba 2-1¢ WapuKONOAWHNHMKA
25

I i 4,45510 IMK0B BpAalleH usl,

.
1

Ang le-ro wapUKONOKUUTHNKA *

, . 2800 .
91y ~3°* 125+ 273

= 3,6 + E% = 11,10870;

= 10,63517;

gL ch

Z"cp = 4,31688-1010 LIMKIIOB BpPAIEHHUS;

AZ = 1,27500-1011 LIMK7I0B BpAauleHHs.
74
3.38,2. Cpennaa Hapaborka a0 oTKasa WAPUKONOAWMIHEKAE [0 NPHYHHE MOTepH
KOHCHCTEHTHOH CMa3Ko# CMA30YHEIX CBOHCTB onpepenlsercs mno gopMyite (27)
i
7, =P
“ a"c. 801
0 Onsg 1-ro wapdkonoguMmHUHKA |
Ty
.t 4,31688:10%°
Tep 608000 80 -8000 = 89935 .
Ona 2-ro wapskonoamMnHuka '
Vi 11
2c 1.275-
T, = g V- >0 ¥ O S
<| 2., ~ 60°8000 ~ 60-8000 266354 .
1 W
S| :
= -i: 3.38.3. BepoaTHOCTL HEBOSHHKHOBEHHS YCTANOCTHOTO paspylieHus WAPHKO 100U HT—
w
= :Et HHKOB TIO npHiMiieé noTepa CMasKOoH CMAal30YHBIX CBOHACTE onpegensercd no dopmyne (263
* | 2 - -,-,-.:"—-
0! e P. =p w .
=\ ‘en
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Anst 1-10 mapHKONOAWUNEHKA’

1
p. =g °993° -0, 999988000
Tem
[ina 2-ro WApHKOMOAMMIHUKE '
_ 1
p, =g 286331 - 0,009096245.
2 rpt

3.39, BepoarHocrTh 6e30TKasHoll paboTpl WAPDHKONOAWMIHHKOBOTO Y38 olpedendercs
1o popmyde (7)
P, (t)=P (L )P P (r,>0)
4 ( /( A ) ‘o 1P

Aag 1-ro WapiKONOAUMITHHKA *

P, = 1.0,99989999990999986:0,9999888 = 0,999988799.
7
[Ina 2-ro mapuxoroaimiMnHAKA |
P, = 1:0,99999999609999809:0,999996245 = 0,999996244.
2

3.40. BepoaTHoCTE 6e30TKaZHOR paboTsl IWAPHKONOAWMIHEKQBLIX Y3/IOB TeHepaTopa

onpepensierca no gopmyne (6)

mn
&
Py (t) =178, (t) =Fy, () P, (1).
P, () =0,999988799°0,999906244 = 0,999985045.

4, PACYET BEPOATHOCTHU BE30OTKA3HOH
PABOTELI OBMOTOK

4.1. NcxoneErie nalHpie !

ma = 5 .. xonuuecTeO OOMOTOK;
o

A = 0,07-10 = 1/4 - HHTEHCHBHOCTEL KOPOTKOI'O 3aMLIK&HMS OXHOI'O BHTKA
0 K-310902)

OOMOTKH SIKOpPA OCHOBHOIO I'eHeparopa npu pabouel
TemMneparype O6MOTKH, COOTBeTCTBYWIHEH npenelbHo

AOMYCTHMMOM A9 OAHHOI'O Kllacc& HAarpepoCTONKOCTH

{knacc C);

-G
A = 0,01-10 1/4 ~ HHTEHCHBHOCTbL KOPOTKOrO B3aMLIKAHHA OAHOI'O BUT-—

oK 3(’& 802)
xa o6MOTKH BO3OYxAeHMdg OCHOBHOI'O I'eHepaTopa

npu pabouyell Temueparype oOMOTKH, COOTBETCTBY=-
omell npeaeneHO OONYCTHMON ANS A&aHHOIO Kiacca

HarpepocTolikocTn (knacc C);

A

-0
= 0,03'10 "1/4 ~ HHTEHCHBHOCTL KOPOTKOI'O 3aMBIK&HUS OLZHOT'O BHUTKA
K 3(pq bosd)

oB6MOTKN dKops Bo30yauTena npu pabouel remMuepa-
Type OOMOTKN, COOTBOTCTBYIOWEH MNpefenbHo Aonyc—

THMON O/ AGHHOI'O XKiacca HarpepoCToiKOCTH

(xnacc C);
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ll A 0K3) 4 b0s5) = 0,05-10_6 1/9 - HHTEHCHBHOCTb KOPOTKOI'O SaMbIKaHHa ONHOrO BUTKA

06MOTKH BOAGYXOEeHHS poabGynuTend npu patoueH
| ll TeMieparype oO6MOTKE, COOTBETCTRYIled NpeaelsbHO
AOIYCTHMOHR AJIg NAHHOIO KiAacca HarpepoCTOWKOCTH

II (xnacc C);

A K3 {Eﬂﬁa&!)z 0,30-1 0-6 1/4 = AHTEHCHBHOCTB KOPOTKO'0O 38MEIKAHHSA OOHOI'O BUTKAa
‘ ofMoTE sxopa nopeoabyauTtens npu pabodedl Tem-

ll neparype o6MOTKH, COOTRETCTBYKWIUEH NpedenbHOo
AOMIYCTHMON ANY DAHHOTC Kiacca HarpepoCTORKOCTH

.I (xmacc C):

W, P 54 ~ YUCIO BHTKOB OBMOTKHM SIKOpPS OCHOBHOI'C T'€HEpATOpA;

II W 0802 " 324 - YHCJO BHUTKOB OOMOTKH BO3OyxXOoeHHHS 0O 7BHOI'O I'e-
HepaTopa;

II Wo 8035 " 360 - YHUCJIO BUTKOB OOMOTKH AKops BO30youTens;

74 288025 = 1296 ~ YHCNI0 BHTKOB OBMOTKH BO3OYXOEHHS BO3OyOUTENs;

II Wa o nodb = 288 ~ YHCNO BHTKOB OOMOTKH siKOops nogpoaGynurerns;

&, = 0035 - TeMhepaTYpHLIH XospdHLUHEHT KTacca HarpeBocToN-
kocTH kaonauuu (kmacc C);

lI 33 ,e 80 °c - TeMHepaTypa oxlaxnpamolled cpenw;

45’5’. g02 " 100 °C — neperpes OOMOTKH sKOp"® OCHOBHOI'O IeéHepaTopa
OTHOCHTEJILHO TeMIuepaTyphl OKpyXawlel cpeas! npH

Il pabore;

E A&a oo = 100 °c - Ieperper oO6MOTKH BO3OyxXKAeHHS OCHOBHOIO I'eHepa-
TOP& OTHOCHTENBHO TeMIepaTyph! OKpyxawileH
cpenn npu padore;

AG’Q o Bo3d 70 °C ~ fleperpep OO6MOTKH AKOps BO3OYAHTENS OTHOCHTEL-
HO TeMlepatrypsl OKpyxawollel cpeabl npu pabore;
ﬁé’v’a 5 bp3d = 50 °C - neperpes oObMOTKH BO3OYMAeHHa BOAOYOHTElNd OTHO-
CHTQIIBHO TeMMNepaTyphbl OXpYyXawle! cpeasl nupH
f‘_3[ paborte;
ES A 3{, a noos = 90 °c ~ neperpep oOMOTKH 4KOpst NOABO3OYAHMTENd OTHOCH-
TENLHO TeMIePaATYPLl OXpyxaAKMiel Cpennl NpH pa-~
. bore;
5ﬂ = 250 °C - NpeReNeNo QONYCTHMAaR TeMIepaTyp& Rarpepa uso=-
NaUIH [IPpH 380aHHOM CpOKe CHyXObI;
“7‘55}9 =22, p -~ HHTEHCHBHOCTL OBphiBa OBMOTKH;

-8
A DK 09.0.0 =0,00510 "~ 1/4 ~ UHTEHCHBHOCTBL OTK&30B OJHOI'O Nagioro XOHTAaKTa

B OOMOTKe gKOpS OCHOBHOIO IeHepaTopa;
-0
Apreodo 0 = 0,006°10 ~ 1/4 ~ HHTEHCHBHOCTL OTKAa30B OJHOTO NASHOrO KOHTAKTA

B oOMOTKe BO3OYKOEHHMA OCHOBHOIO I'€HepaTopa;

Mus. N: aybauxara
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_ -0
II A onk 0a 808 0,006:10 ~ 1/4 - HHTEHCHBHOCTE OTKA&A30B OLHOI'C NAFHOI'O KOHTAaKTAa
| B 0OMOTKE gKOpsi Boabynurend;
_ -6
|I A onkod bois 0,00510 7 1/4 - MHTEHCHMBHOCTL OTKAB30B OJHOIO HASHOro KOHTAKTAa
_B OOMOTKe BoaOyMnenud BoROyaUTENs;
-0
A onx 09 modb = 0,005:10 =~ 1/4 — EHTEHCHBHOCTEL OTKAB0B OOHOI'O MASHOI'0 KOHTAKTAa
B 0OMOTKe sxops noasolabyauTerns;
Myoaoe 33 — YHUCTIO TIagHBIX KOHTAXKTOB OOMOTKH SIKOPS OCHOBHO-
I'0 r'eHepaTopa;
Ppobos — 9 - HHCJ/IO NMAgHBIX KOHTAKTOB OOMOTKH BO30YyXKKDeHud
OCHOBHOI'O I'eHepaTtopa;
Moo Bpsd = 43 - YHCJ/IO NasgHBhIX KOHTAKTOB OOMOTKH sxopsd BO3Oyad-
TN,
D pb boaf = 15 = YHCJIO NMasHbiX KOKTAKTOB OOMOTKH BO30YKIAEHH
poa30yaunrens;
Moo nogs = 20 - YHCJIO MasHBIX KOHTAKTOB OOMOTKH fKopa Nnoapos-—
CynnTend
ll 4.2, BeposaTROCTE 6esorkasHol paboTkl 0OMOTKH onpefsensercd no ¢opMmyne (65)
-fA,, *A +A. )¢
‘?J ()= p 35 P o / ks, “obp, nf)
J‘f{' :’i’ 3} F/'
| 4.3, P4TeHCHBHOCTE KOpPOTKHX 3aMblKaHull o6MOTOK onpepensieTrcya no gopMmyine (66)
ar{‘%r*ﬁa"gn)
A Aa PE A
E [ns ofMOTKH SIKOpsi OCHOBHOTO eHepaTopa
- + - -
Mgy = 0,07-1070.54 008580 * 100 = 250) _ 5 56180.1077 1/u.
Lna o6MoTKH pO3OyxAEHMSI OCHOBHOINO reHepatopa
. o & - -7
A, = 0,01:1070.324 p0035(80 * 100 = 250) _ 5 795912.107" 1/u.
Ilna o6MOTKE AKOpsA BO3OYAUTEN;
ap
—— -+ — —
= A, = 0,031070.360 ¢ H038(80 + 70 =250} _ 535615171077 1/,
7 .
[Ina obMoTKHE BOabOyxaeHNa BO3OyOUTENd !
- 0,035(80 + 50 - 250 -
Aﬁg = 0,05.10 6*12969 ( ) = 0,717130-10 7 1/4

Ona o6MOTKH aKOps noapo3byauTend .

0,035(80 + 50 - 250) _ | 455690-10"C 1/4

-6
/1#3 = 0,310 .228 ¢

sl s
2| 3
=| z 4.4, VaTeBCHBHOCTL 00pbiRa OOMOTKH:
-
E" b 1) Ong reHepaTopoB. }l —2/1
=
> |3 2) nns o6MOTKH SKOPS OCHOBHOT'O I'eéHeparopa!
2| g 1. =2 -7 -7
= {= o8n »3,26189.107 " = 6,52378.10 ° 1/u;
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Il 3) nag o6MoTKM BO3OyXKOEHHS OCHOBHOrO I'eHepaTopa ;
| A

odp " 2-2,795912‘10—7 = 5,591824.10"7 1/4:

4) pna oO6MOTKK sgkopsa Bo3bynuTe:nd

7

A . =2.32681317-10" ' = 6,522634.-10" ¢ 1/u;

a0
5) pna o6MOTKH BoaCyxaeHHs BO3OynuTenq:

7 G

A = 2:9,71713:10 ' = 1,9434-10 ~ 1/u;

o000

6) alig OOMOTKH gKOpds NOABO3OyaMTensd :

A . =21.0256910° = 2,05138-10°° 1/u.

o0

4.5, VarencusHocTe o6peiBa NagHOrO KOHTAaKTa onlpefengercd no gopmyne (67)

A_=m_ A

n~“n"onk
Ina oOMOTKH fAKOpsi OCHOBHOI'O I'eHepaTtopa'

6 7

A, = 33:0,005'10 ~ =1,6510 ' 1/u.

Ana oOmMOTKE moalyxacHKHE OCHOBHOT'O reseparopa’

S 8

A, = 9.0,006-10 ~ = 5,410 =~ 1/u.

Ons oBbMOTKH sKops poabynurend '’

o 7

A, = 48:0,006*10 ~ = 2,58°'10 ' 1/u.

Pz

Hna o6MoTkM BO3OYONeHNg BO3OYynUTENs '

1 = 130,00510° = 65108 1/4.

7

Hna o6MOTKH axops noapoabyonTerns

A, = 40-0,005-10-6 = .13_"1'(3'-7 1/4,

4.6. BepoarHocTs 6e30TKazHO# paboThl / —# OBMOTKH onpeaengeTcs IO dopMyne (85)

~( Ak g% Apgp * Apl
) o *
Pﬁgﬂi (f)"l'? s

o813

Ona o6MOTKH sKOpsi OCHOBHOrO reHeparopa’
7

~(3,26189-10 ' + 6,52378-10™7 + 1,6510" 7)1
Pa&'ﬂ(ﬁ - € -

= 0,909998856.

Ins obMorTkn BO36YKASHHS OCHOBHOIO reHeparopa

-7 =7 -8
— 2, . "
Py (1) =e (2,795912.10 " + 5,591827'10"" + 5,4 10°°) .1

= 0,9009090107,
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Il Jnst OOMOTKE gaKOpda BO3OyAHTENd .
7 7 &

-(3,261381710" ' + 6,522634 10 ' + 5,410 " )1 _

= 0,890900876 3.

II Ona obmMoTkH Boafywaenudg pos30ynuTend !
7 G 8

II Poom (£ _ (9717131077 + 1,0434:107 + 6,510 7)1 _ 4 99909702

Ong ofMOTKH siKopsi noaso3bynuTens

-8 -8 | -7

II by - (1,02569:10 7 + 2,05138:10 7 + 2.10° )1 _ 5999096723,

oo0M

4,7. BepoaTHOCTE 6e3oTXazHoit paboThl BCEX OOMOTOK:
&
Prss (¢) = ,ﬂ Pogy (1) = 0099998856 0,999999107 0,999998763x
1 II x0,99999702:0,999996723 = 0,9999904609.
II 5. PACUET IIOKA3ATE/EHN BE30OTKA3HOCTU
BJIOKA BPAIIAIOIINXCS BBIINIPAMUTEJEN

I I 5.1, Hexondpie n8HHBIC:

A 080 0Bmr = 2 A X3 O5M — UHTEHCHBHOCTL O6pPHIBOB OOMOTKM B OAHOH dase;
m¢ = ~ YHCIO (a3 B BBEIIPAMHTENBLHOM YCTpPOHCTRe;
-3
/”Lﬂ = 0,1-10 1/4 = HHTEHCHBHOCTB OTKA&30B AHOAA C YUETOM pexuMa

paboThl H YCHOBHE SKCHnayaTalluu;
6

Aﬂﬁ = 0,02°10 ~ 1/4 = HHTEHCHBHOCTL OGPHIBOB NMpPOBONOE OMHO# OBGMOTKH;
-6
A, =0,006:10 7 1/4 -~ HHTEHCHBHOCTb OGPLIBOB MAgHbIX KOHTAKTOB AKO-
n0B;
K,= 1 ~ KONMYEeCTBO Naex B ¢ase OOMOTKH;
-8
Ags oy = 0,01 10 7 1/4  ~ HHTEHCHBHOCTH KOPOTKMX 38MBIKAHWHA OOMOTKH;
1
K2 = 2 - KOMHYECTBO [aeK Ha Auomax oT oaHo# $aspr 06-
o
~ MOTKH;
o0 ~8
() Axa odn. = 0,010 1/9 = MHTEHCHBHOCTL KOPOTKHX B3aMblKaHHl OOMOTKH,
2

NPHBOASIIKX K [OTepe MOUHOCTH Z2-X ¢das,

5,.2. BepoaTHOCTE OTCYTCTBUS OTKA30B, NPHBOAAUIKX K HOTEpe MOIWHOCTH OOHOIN

¢basbl, onpeaensercs no gopmyne (69)

"/Ac?é'p aJM+’1ﬁ *K, ’ln,a * &, Ag* A a&'ﬁ)f

2

Pfﬁ(z‘)'-'e

_-(0,02°107% + 0,1:107° + 1-0,02.10™° + 2.0,006™° + 0,01 107°)"1
Aot =e -

.,

¢ NOANMHHKKA

= 0,000808041,
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5.3. BeposaTHOCTbL OTCYTCTBHMS OTK&30B, MPHBOAAWKHX K NOTEpe MOUHOCTH ABYX has,

onpepenserca no gopMyae (70)

4
= 0,99988006,

-A

K3 00M
Poglt)= € d

5.4. Bepoarioctb 6e30TKasHolt paGoThl BHMPAMUTE/BHOTO YCTPOHCTEBA OUpeneldeTCs

no ¢opmyne (71)
3 Mep mw-f )
Pyrp (£]= / b (1)1, (1)]7-F, (f)]/ o (1)
6 5
PH,,)({):{(O,QQQQQBQLLI) + 6(0,990000894 1) [1 - 0,999998941]]::

x 0,9200998896 = 0,999900888,

5.5. NHTEeHCHBHOCTE OTKAB30B BHIPAMUATENBHOTO YCTpPOHCTBA olpejensgercd o ¢op-

Myne {73) 7-Po(t)
- Fy

t ’
l—':—_L — =
npH P5}O,99 ’15= 09199 988 _ 1,11921 10 6 1/

AJL'

.

6. PACUET BEPOSATHOCTH BE30OTKA3HOW PABOTHI

PACLIEITUTENA
6.1. Hcxonurie naHHple:

A 0K3p = 0,,'1:)6'10_6 1/9 =~ FMHTEHCHBHOCTBE KOpPOTKOI'O 3aMBbiKaHH#a OAHOI'O BHT-
Ka oOMOTKR pacuenutrens npy pabouedl remMnepary-
pe OOMOTKH, COOTBETCTBYNIOUEH NpelelibHO Aonyc-—
TEMOH A4 OAHHOTO KHacca HAarpepoCcTONKOCTH;

Wp = 180 - YUCJIO BHUTKOB OOMOTKH pacUennATells;
X )y = 0,035 1/°C - TeMIIepaTypHLrli koappHUHEHT KIacCa HarpeBoCTOl-
KOCTH K30NgIUH;
&,, = 80 °C ~ TeMlleparTypa oxnaxanamuel cpenw:;
Aﬁp = 50 °C - neperpes 06MOTKH OTHOCHTENLHO TEMMepaTypbl OK-
pyxamomelt cpearr npH pabore;
C-?ﬂ = 250 °C - NpefenbRO AONYCTHMAS TeMNepaTypa& Harpepa H30-

NSUME TP 3anasHOM CpOKe Ciy:xOni.

[na snexrpoMexaHH3IMOR!

A o8y = 0,8A4 X3 - HHTE@HCHBHOCTEL OOpbiBA OOGMOTKH;

-0
A ook = 0,005:10 " 1/49 - MHTEHCEBHOCTL OTKASOR OAHOro HASHOTO KOHTAKTA

B OOMOTKE paclenuTens;

il
|\

n y ~ HHCJIO HasHpblX KOHTSKTOB,
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6.2. VHTEHCHBHOCTL KOPOTKHX 3aMbIKaHU# oBMOTXM omnpepensercs 1o gopmyne (66)
x,.(8,.+48-8,)
)

Aps=puaWe

6 90.035 (80 + 50 - 250)

-~ 7
/."K.? = 0,06-10 .150

= 1,3496:10 ' 1/u,

6.3, VuTeHCuBHOCTE OOphIBA OOMOTKH DACHeNHTeNs Al 9NeKTPOMEXaHH3MOB H

ANEKTPOMYPT
-7 =7
= = (0,8 49610 = 1,07967 10 1 /4.
Aad-pp 0,8 Aﬁ' 3p O, 1,3 1 1 b
6.4. VuTeHCHBHOCTL OOpHIBA NAAHOTO KOHTaKTa omnpeneigercd mo gopmyne {(67)
-0 -5
A =rm., A = 2:0,00510 ~ = 1-10 1 /4.,
g Ny, “ONK,
6.5. BepoarHocTh 6e30TKasHOH paboThl PACLENWTENs onpeaeiseTcs no gopmyie (65)
-{1,3496 1(11'-'7 + 1,07967 1{3!_'7 + 1*10_8)'1
P oss (t)=e 7 ' = 0,9909999747.
A

6.6, VHTEeHCHBEOCTL OTKAS(OB pPaCLEIUTElsN:

B Y
/Ip.— /1” +/‘lm? + Aﬂ = 252910 1 /4.

7. PACHET BEPOATHOCTHW BE3OTKA3SHOW PABOTH! BTT

‘7.1. UcxonHrvie OaHHEBIE:
o

Apis= 0,05°10 =~ 1/4 - HHTEHCHBHOCTb KOPOTKOrO SaMBIKaHHS OAHOTO
pUTKa obmMmoTKM DTT:
Weryp ™ 750 - YHCIO BHUTKOB OOMOTKM;
& = 0,035 - TeMneparypHeil KoapdHIEMEHT Kaacca Harpepocto -
KOCTH HOONALMH;
(9#{: = 80 °C - TeMnepaTypa oXfaxnawuel cpenwbi;
48 = 40 °c - neperper OOMOTKH OTHOCHTEIBHO TeMilepaTypsl

OKpy:aiouel cpenswl.

Ilna TpaHCHOpMAaTOpOR:

A, 5o = 0,25 A,,1/4 ~ BHTeHCHBHOCTb ofpmiEa OBMOTKH;
A oK 0,005 10_6 1l/4 - HHTEHCHBHOCTHL OTKAS0B OAHOIO NasHOTC KOHTAKTA:
m= 10 - YHCTIO NAFHEBIX KOHTAKTOB)
&, = 250 °c ~ npefebLHO AONYCTHMAa TeMIepaTypa Harpepa H30-

AU PpY¥ 3408HHOM CPOKe CayXOEl.

7.2. VHTEHCHEBHOCTD KOPOTKHX 3aMbIK&HHN OOMOTOX onpemensercyg Mo dopmMmyne (66)

A, = 0,05107° 750 g*083(80 + 40 = 280)-1 _ 3 65607.1077 1/,

7.3, MBTeHCHBHOCTL OfpriBa OGMOTKHM ANA TPAHCHOPMATOPOB

A.e.=0,25 "m = 9,925-10"8 1/4,

odp
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7.4, HUHTencHBHOCTL OOpHIBA NASHONO KOHTAXTA onpeneigercHs No dopmyie (67)

5 8

Ay = m,A = 10-0,005'10 =~ = 510 ~ 1/u,

1 oK

7.5. BeposTHoCTh GeaorkasHo#t paborrr BTT:

~(A  * A g, *A, )
ks “odo " Tnlt

8. PACUYET BEPOSTHOCTHU BE3OTKA3HON PABOTH
'EHEPATOPA

P,, (t) = 0,999985045:0,99999888-0,999990469:0,999999747 x

x 0,999999454 = 0,899973603,.

9. PACHET HAPABOTKHW HA OTKA3

Cpenusis HapaboTKa Ha OTKa3 onpeaensiercs no ¢opmMyne

— -———n—l——-——-——- —
s = 1 - 0999073603 - 27000 =

10, 3AK/IKOYEHHUE

Pacuemnrie 2HAYEHESA -BepOATHOCTH Oeaprkasuo#f paGotrwm 00,9997 cooTBeTCcTBYIOT
sapasHeiM B T3 TpeGopanusm ( P = 0,99086).
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HMHPOPMANNOHHBIE JAHHBIE

1., YTBEPXIEH MurucrepcreoM
SAPETUCTPUPOBAH HIO

sa Ne 100 ot 10.01.89

2. BSAMEH OCT 1 00151-81

3. CCbLINTOHHBIE HOPMATHBHO-TEXHU1ECKUWE OOKYMEHTDI

O6osnauenne HT[,

Homep nyHkTa
Ha KOTODbIe pHaHa CChIIKa

MNOCT 9433-80 3.1.2
NOCT 18179-72 3.1.2
[OCT 19774.74 3.1.,2
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JINCT PETUCTPALIMM W3MEHEHUH

Homep mucra (crpaupun:)

Homep
HaMe- | HaMe=| . AHHY T
HeHHS | HeH- HOBOTO | popaH-
HEeHHOTO
HOI'O HOIO

IToonacek

NaTa
PBOAGHHSA
HAM,

54



