H3BECTHHA
TOMCKOT'O OPJIEHA TPYOOBOT'O KPACHOI'0O SHAMEHH
MOJIMTEXHUYECKOTO HHCTHTYTA wumern C. M. KHPOBA

Tom 172 : . ‘ 1967

PACUYET 30H JONYCTHMbBIX 3HAYEHUM
NMAPAMETPOB KOHTPOJIbHBIX HCITbBITAHUH
TPEX®A3HbIX ACHHXPOHHbIX 3JEKTPOABUIATEJIEHN

O. II. MYPABIJIEB, 3. K. CTPEJIbLBHULIHHHA

{PexoMeHJ0BaHa HAYYHBIM. CEMHHAPOM KathelIp 2JNEeHTPHUECKHX MallHH H o0LieH
3JIeKTPOTEXHHKH )

CoOTBeTCTBHE BHIXOJAHBIX NMapaMeTPOB 3JIEKTPUYECKHUX MAaUIHH [0NY-
<kaM I'OCT 183-66 moxeT ObITb YCTAaHOBJIEHO IO pe3yJbTaTaM BECbMa Tpy-
JOeMKHX THIHOBBIX MCHBITaHU#l uau Oojee NMPOCTHIX KOHTPOJBHBIX. B mo-
ciielHeM cJiyyae HeoOXOMHMO 3HaHHe aJTOpUTMa, oTOOpaKarollero rpaHu-

Ilbi 3HAaueHW#d BBIXOAHBIX IIaPaMEeTPOB B TpPaHHUB 3HAYEHHH INIApAMETPOB
KOHTPOJIbHBIX HCIBITAHHH.

B npaxkTrhke 3/JeKTPOMALIMHOCTPOUTENBHBIX 3aBOJOB B KauyeCTBE 3THX
TpaHML Hcnmoas3yloTess 3oubt, pasdpaborannbie O. 1. ToapaGeprom {1]. Cy-
11leCTBEHHbIM HEJLOCTATKOM ITHX 30H SIBJSIETCS HeOOXOAMMOCTb AJIsl UX pac-
Yera pEe3YJAbTaTOB THHOBBIX HCIBITaAHHH. Pacyer ux oueHb TPYLOEMOK.

. B nauno#t paborte npenJjaraercsi MeTO/J pacuera 30H, CBOOONHBIX OT
YKa3aHHbLIX HETOCTaTKOB.

ITOT MeToj OCHOBAH Ha MeTOLHKe pacuera JoNYyCKOB, pa3paboTaHHOMH
8 TIIHM, u uMeer ¢ He#l psig OOLLMX BBIUKCAMTENbHBIX ONepauuii. ITo 3Ha-
UUTEJbHO YNPOUIAET pacyeT 30H M NO3BOJSACT BHIIOJHHTH HX Ha CTaJHH
npoexmposaﬂnﬂ OJHOBPEMEHHO C PacyeToM JOMYCKOB. '

B pa6orax [2, 3, 4] nokasano, uTo MeX 1y OTKJIOHEHHAMH BXO}leIX H
BBHIXOJHBIX TlapaMeTpoB CYIlecTByeT JIMHeNHHas CBfA3b, OlpejesaseMas MarT-
punen Koadpduuuentos Bausiiug C. MoXHo nokasaTbh, YTO CBSI3b MEXAY

flapaMeTpaMy KOHTPOJIbHBIX HCIBITRHHX H BXOJHLIMH IapaMeTpaMu Tak-
Ke JHHeHHa:

AU=FAV, (1)

rie '
AU= (A, APy, Alx, APx) — BeKTOp OTKJIOHEHHH 1apaMeTpoB KOH-
TPOJNBHBIX HCHOBITAHHH, COCTABJAAIOLLME
KOTOPOTO SIBJISIIOTCA OTKJOHEHHSIMH TOKa
H IOTEPh XOJOCTOrO XOAa M KOPOTKOIO

3aMbIKaHHSl ITIPH KOHTPOJILHBIX MCHbITa-
HUAX;

AV =(Ad, Apal, A (Per+Pyex) —BEKTOP OGTKJIOHEHHH CYIIECTBEHHO

BJAUAIOUINX BXOJHHBIX ITapaMeTpoOB.
3aech H Aajee UCNOAb30BAHBI YCAOBHBlE O000O3HAYEHUS pa6OTbI [2].
Bruipaxenue (1) B paasepHyTou hopme
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Al = f,,-A3

Apo=f23'A(Pc1+pmex)

Al = 5, - A + f53-Apa (2)
APy =1f,,-A3 {f,5-Apa

dnemesTsl MaTpuubl F

fg; = dyg- 155 fa3 = dos-luy; f31 =dsz° 135

f30 = dyy - 1y2; fg = dyo- oy fi2=dul12;
— _Xm _ Per+ Puex, _ re’ .
d13 X;+Xm ’ d24 - po B d'] _ rx’ +XK2 ¥

dzgea=—1—djsy; dy=2dsy; dyr=—1—du;
C,2ry!
by = L2 ; lai=—1; lg=1;
K
Gy Xy At ¢ x's L e

[y
[ 8
-

Xy 2k Xk 2k

[Mpennaraemblft MeTOA H3MOXKUM Ha NPHMEpe pacyeTa 30H ACMNYCTHMBIX
3HAYEHHH NapaMeTPOB KOHTPOJIbHbIX HchbiTauuf nBuratesein AO 32-4A.
3uavenust JEMEHTOB MATPHLUH ¢ H HEOOXOAUMbBIX IONYCKOB Ha BXOAHBIC
napamerpsl B3sThl H3 pabor {2, 3, 4]

Bce pacuerbl mpoBOAsiTCS B OTHOCHTE/IBHBIX €AHHHIAX.

Hns pacuera AU HeoO6x0JuUMO 3HATb TOJBKO AONYCKH JJIS TPeX BeJiH-
ydH: 8, paol © Per+Pyex. Heyuer ocraBmiuxcs BXOAHBIX NapameTpos [aer
CpeAHEeKBaApaTHYECKYI0 OIKOKY npu fAocroBepHoctH 0,997, pasuywo ais
i-ro BbIXOZHOrO Mapamerpa

Bi=1/ % &y, + e, + Chia B £ Ci® i 8Py, + ity (3)

Hcxonubie naHHBre At pacuera 30H
[onycky Ha BbIXOJAHble NapaMeTphl:
oM, = —20%; iy = —10%; 81, = +15%; 8, = — 4,88%; Bcose = —4,98%-
dw, = 19%; 8y, ==3,0%; 31, =1,0%, 81, = 4,15%; &, =3,60%; 32,=0.

Marpuua ¥03¢HUIHEHTOB BJAUSIHHUS BXOAHBIX NapaMeTpOB
Ha BbIXoAHBIE || Cj i

—1,543 0904 —0,634 0,748 0,703 —0,462 0,030 —0,203 | 0,000

—1,670 0,860 —0,508 0,000 0,310 —0,204 —0,265 0,290 0,000
—1,772 0,456 —0,317 —0,126 0,352 -—0,231 —0,407 0,473 0,000
—0,033 0261 —0,130 —0,0347 ~—0,0556 00829 —0,0288 0,0394 —0,0563

Cpennue 3HAaYeHHs] MApaMeTPOB KOHTPOJbHBIX HCOBbITAHHH (OHM MOTYT
ObITb PACCUMTAHBl HJIM B3SITHI W3 OIbITA):

I, =1,525a; P, =128,4Bm; I, = 2,27a; P, = 186 Bm.
YpaBHeHust TPaHHI 30H [AJA BXOAHLIX NMapaMeTpoB
Cis 8x"Al + Ci583 + Cisapc'r + puex = 8yl + ai ’ (4)
i=1,2,..., 5.
3Hak 0; Geperca OOpaTHBHIM 3HAKY AomMycKa dy;
[lepenuitem cuctemy (4) B UHCIEHHOM BHIE
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0,7483,,, -+ 0,703% = — 20 4 13,9 = — 16,27
0,3108; = — 10 + 10,9 = — 6,70
—0,126%,, + 0,3525; = 15— 8,18 =12,14 (5)
— 0,03473,,+ 0,0556% = 0,05683p_, p, =—4,80+ 0,76 =
=—4,01—0,236%— —4,98 + 2,95 ==— 3,26.

Ha ocroBanuu cucreMnl (5), Ha puc. | nocTpoeHbl rpaHulbl 00J1aCTH
JenycTHMbIX 3HauveHH#t 6 u p, . Ilo p,, oOaacTh mMpakTHYeCKH HeorpaHuye-
Ha M3-3a MaJoro BJHSHHA 3Toro mapamerpa Ha K. n. n. OcHoBhIBasich Ha
dakTHUECKOM MaKCHMaJbHOM 3HaueHuH (Apar'gax+40% [3], ycnosro orpa-
Huunsaem ob6aactb cBepxy Juuueh CII.

Ak

Mm D th:Coslp
0w P

Puc. 1.

YpaBHenus rpaHull AOMYCTHMbIX 3HAYEHHI] NapaMeTPOB KOHTPOUbHBIX
HCIIBITAHUA (2) B 4YHCJIEHHOM BHIe

Alo = 0,937 6,
, APy =0,6243 py, + P, \
Al = 0,3548; — 0 1264,4,
APy = 0,704%; + 0,105 8oy,

(6)

Bbipaxkenue (6) spasercs aJITOPUTMOM  TlepeBoaa
yronehuka ABCJIT (puc. 1) Ha naocKocetu Iy
HUB NOMY4YeHHble TCUKH B TaKOM e Mo
IHKH, KOTODble OrpaHHYHBAIOT 30HbI

BEPUIHH  MHOTO-
—Ix, Ix—Py, Px—P,. Coenu-
psiliKe, MOJYYHM HOBbIE MHOIOYIOJIb-
AOTMYCTHMBIX 3HaueHnd Io, I, Py, P,.
HonyctuMmbie 3088 1151 N1apaMeTpOB KOHTPOJBHBIX MCNBITAHHH NpejcTaBie-

Hbl Ha puc. 2. Huxe IIDHBOJMTCA  pacyeT KOOPAHUHAT BepilUH MHOTOYTOJb-
HUKOB B ocax lo—Ik, Ix—Px u Py—P,.
\ 3ona Ip—I, -
Ioa=1Iop =1y +1,- 10—2-0,937 (—21,6) =I5 (1—0,202) = 1,22a,
los = loe == Io +To - 10—2-0,937 - 13,8 = To (1 +0,130) = 1,72a ,
Iea = Ig + I+ 1072-0,35- (—21,6) —0,126 - (—1,47) =1Ix(1—0,0741) =2,10a ,

Ies = Iy + 1, - 10—2. 0,352 13,8 — 0,126+ (—34,7) =14(1 +0,0922) =2,48a ,
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Le=Tc+ T, - 10-2-0,352- 13,8 — 0,126 - 40=1I(1—0,0019) =2,27a.,
Lp=I, 4 - 10—2-0,352 (—21,6) — 0,126 - 40 =1, (1—0,1264) = 1,98a.
3ona [;—P, o
Koopaunatel Touek no ocd [y Takue e, Kak u Ajs 30Hbl [o—Iy.
Pya= Py + Py - 10—2-{0,704 - (—21,6) +0,105(—1,47)] =
=P,(1—0,1536) =157,46 BT.
Py=Py+Py- 10—2-[0,704- 13,8 +0,105(—34,7)]=Py (1 +0,0606) =197,3 br.
Pyc=Py+Py 10-2-[0,704 - 13,840,105 - 40]= Py (140,0139),=211,8 »r.
P =P +Py.10-2-[0,704- (—21,6) +0,105-40] =
=Py (1—0,00110) '=165,6 BT
Bona Py—Py

3ona Px—P¢ He orpaumuena no MuHuMajbHomy 3Hadeduio Py Orpa-
HUUeHue O6JACTH MO MAKCHMAJAbHO AOMYyCTHMOMY 3HaueHHIO Py MOXKHO che-
JaTh, ecau MPUHATS Aasi Py Kpajiune 3uaveHusi (Toukd A u C).

N3 ypaBuenus ang K. I. 4. (9)

4,01 — 0,03473,,, — 0,05563;

Bt Prex = 0.0568
Torna ‘
Poa=0,624P, (143, ggg) ) =0,624P(1 + 0,578) = 202,5 BT.
Poc= 0,624P(1+3, (E)P, ) = 0,624Py(1 + 0,204) =154,6 Br.

Hnst son lg—Ix u I,—Px aunuu AB npencrasagior coboit orpanuue-
Hue no myckosomy Momenty, BC — mo kosadduuuenty mommuoctd, HA-—
N0 MakCMMajabHoMy MomeHTy u JuHHa JIC — npoBeleHa ycJOBHO.
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