Tennomexuixa. Tennoenepeemuxa

Kparuii (110 MarTh pajilyc MEHIIHNH, HDK R; ) MOXKYTb pO3TAIllOBYBATUCS HA OUIbLIL BiACTaH1
BiJl Kparuii 3 pajiycoM R;.

BucHoBku. OcHOBHUM (hakTOPOM, 1110 BU3HAYAE APOOJIEHHS AUCHEPCHUX YAaCTOK BOJU
B Ma3yTi, € TeMmeparypa. Lleit pakrop B mepiry yepry BU3Hayae BUTPATH €HEPrii Ha MPHUro-
TYBaHHSI CTIAKOT'O BOJIO-MA3yTHOTO NaiuBa. JIpyrum ¢axTopoM € HaTsIr Ha MDK(a3HId Mexi
pO3/ily, 3HAYEHHS LbOro KoedillieHTa pPEryialeTbes LUBIXOM JI0JAaBAHHS ITOBEPXHEBO-
aKTHUBHHUX pPe4OBUH. PO3Mipy 4acTOK BOJH, PO3MOALIEHOT B Ma3yTi, BU3HAYAIOTHCA MTPOLIECAMU
MPOTpiBY XOJOJHOTO Ma3yTy Maporo Ta MaloTh ME€BHE 3HAUYEHHS. Buxonsuu 3 1bOT0, OCHOB-
HUMH [apaMeTpaMy PETYIIOBaHHS MPOLIECY IPUTOTYBAHHS CTIMKOTO JI0 po3lIapyBaHHs BOJO-
Ma3yTHOTO IMAJIMBA € TUCK HAaCHUEHHS BOAHOI (a3u Ta BilMOBiIHA HOMY TemIeparypa CUcTe-
MU, a TaKoX MDK(}a3HUN HaTAr. BU3HaueHHS ONTUMalIbHUX 3HAYEHb IMX MAapaMeTpiB J103BO-
JIMThH palioHaJIbHO BUKOPUCTOBYBATH €HEPTiI0 B MPOLECAX MPUTOTYBAHHS PIIKUX MAJIMB.
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UCCNEQOBAHUA COBMECTHOM PABOTbl BEHTUIIATOPOB
MABHOI'O MPOBETPUBAHUA OEUCTBYIOLLEW LUAXTbI

BBenenne. BoibIIMHCTBO YroJIbHBIX U PYOHBIX IIAXT YKpPauHbl MPOBETPUBAIOTCS IO
¢anroBoit cxeme. B mporecce BeneHHs TOPHBIX PAabOT PEKUMBI PaOOThl BEHTHIIATOPOB
IJIABHOTO TMPOBETPUBAHUS MOCTOSIHHO U3MEHSETCs, TaK KaK a’poJIMHAMUYECKOE COIPOTHUBIIE-
HUE IIaXTHOM CEeTH He SBJISETCS MOCTOSHHON BEIMYMHOM. DTO BBI3BAHO TEM, YTO IUIOLIA/b
CEYEHMsI YYaCTKOBBIX TOPHBIX BBIPAOOTOK 3a4acTyI0 CHUKAETCS U3-3a AECHCTBHSI TOPHOTO JaB-
JIeHUs, BBIPAOOTKH 3arpoOMOXAAI0TCSl MaTepUaiaMu U 000pyl0BaHUEM, U3MEHSAETCS TOMOJIO-
I'Msl IIAXTHOM CEeTH M3-3a MOoralleHus: OTpabOTaHHBIX YYaCTKOB U HAPE3KU HOBBIX BBIPAOOTOK.
Kpome 3TOro, BHEIIHHME U BHYTPEHHHE YTEUKHM BO3/yXa B BEHTWISLIMOHHOM CETH TPYIHO
NOIAI0TCS YUETY, IVIaBHBIE M BCIIOMOTATEIbHbIE CTBOJIBI B MOMEHT BCTPEUU MOJABEMHBIX CO-
CYJZIOB MPAKTUYECKU MEPEKPBIBAIOTCS, 3aBOJICKUE a3POIMHAMUYECKHE XapaKTEPUCTHKH 3a4ac-
TYIO B CHJIy pa3HbIX NPUYUH HE COOTBETCTBYIOT NEHCTBUTENIBHBIM, (PU3MKAa HEKOTOPBIX MPO-
LIECCOB HEJIOCTaTOYHO M3y4€eHa.
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DTN 0COOEHHOCTH BEHTHIIMOHHON CUCTEMBbI IIAXThl YYUTHIBAIOTCS MPU MIPOBEJICHUN
BO3/IYIIHO-/IEIIPECCUOHHBIX CHEMOK, KOTOpPBIE MPOBOJATCS C MEPUOJUYHOCTBIO OJUH pa3 B
Tpu roja. Pacuérsl eCTeCTBEHHOIO paclpesielieHusi BO3/yXa B IIAXTHOM CeTH U TpeOyeMbIX
PEKUMOB pabOThl BEHTWJIATOPOB, B TOM YHCJE U C UCHOJb30BaHueM DBM, TpeOyroT nocro-
BEpHOH MH(OPMAIMKM O TONOJOIMM BEHTWISIIMOHHOW CETH U MapameTpax e€¢ BeTBeH, 3Haue-
HUSX YTEUEeK, COMPOTHUBIIEHUSAX PETYIATOPOB pacxoja BO3JyXa B CETH U T. A. DTa HHPOpMa-
I[US] YCTAaHABIIMBACTCS MO pe3yibTaTaM BO3IYIIHO-IENPECCHOHHBIX ChEMOK. [loaTomy pery-
JMPOBAHME pacIpe/ieNieHUs] BO3/yXa B IIAXTHOM CETH B MEPUOJ MEXJIY JIENPECCHOHHBIMHU
ChEMKAMH 3a4acTyIO IPOU3BOJIATCS HA OCHOBE MHTYUIIMU U UHKEHEPHOTO OMBITA CIIEIUAINCTOB
BEHTHJISILIMOHHON CITYXObI IIAXTHI.

IMocranoBka 3agaun. OHUM U3 HTAnoB obecneyeHus: 3(H(HEKTUBHOTO MPOBETPUBAHUS
IIaXThl SBJISETCS ONpEAETICHUE PEXKMMOB PAaOOThl BEHTWISTOPOB TIJIABHOIO IMPOBETPHBAHUSL.
Onu omnpeenstorcss B MEepUO MPOESKTUPOBAHUS IIAXThl M KOPPEKTUPYIOTCS MO pe3yibTaTaM
JETIPECCUOHHBIX ChbEMOK. OJIHAKO B MPOLIECCE BEACHUS TOPHBIX pabOT M3MEHSIOTCS TapaMeTphbl
BEHTUJISILIMOHHOM CHUCTEMBI, YTO IMPUBOJUT K M3MEHEHHMIO PEXHUMOB PaOOTHI BEHTHJISITOPOB
rJIaBHOTO TpoBeTpuBaHud. [Ipu 3TOM MX mojada BO3AyXa MOMKET OTJIMYAThCS OT PacyETHOM,
YTO MOJKET MPUBECTU K JAeUIUTY MU M30BITKY MOJABaEMOro B HIaXTy Bo3ayxa. [loatomy
BO3HHMKAET HEOOXOAUMOCTb JIOMOJIHUTEILHON KOPPEKTUPOBKU PEXKUMOB pabOThl BEHTUIISITOPOB
TJIaBHOTO MPOBETPUBAHMSL.

B Hacrosmeil pabore nmocrasieHa 3a7ada 1o pa3zpaboTKe METOJMKU ONpeNeNieHHs pa-
LIUOHAJILHBIX PEKMMOB pabOThl ABYX LEHTPOOEKHBIX BEHTHIIATOPOB C PETYIUPYEMBIMU AJICK-
TPONPUBOJAMH JEHCTBYIOLIEH IIAaXThl IPU UX COBMECTHOM paboTe Ha OOLIYI0 BEHTUJISLIMOH-
HYIO CeTh MPH U3MEHEHUH €€ apamMeTpoB.

Pe3yabTaTsl padorhl. PerieHue 3agaun 1Mo ONpeesieHHI0 PalMOHAIbHBIX PEXHMOB
pabOoThI BEHTUIATOPOB IJIABHOTO MPOBETPUBAHUS MOXKHO OCYLIECTBUTH I'padO0aHATUTHIECKUM
METOJIOM IPU MUHUMAJIbHOW HH(pOPMALIUU O TTapaMeTpax BEHTUISLIMOHHON CUCTEMBI.

B kauectBe MCXOAHON MH(POPMALUU HCIOJB3YIOTCS M3BECTHBIE adpOJUHAMUYECKUE
XapaKTepUCTUKU BEHTHJIATOPOB IJIABHOTO MPOBETPUBAHUS, PEKUMBI UX PabOTH (Mojaya U
JieTipeccusi), pacu€THbIE 3HAYEHUS N0JJaud BO3/yXa B IAXTY JUIS KaXKIO0r0 BEHTUIIATOpPA U U3-
BECTHOE a’pOAMHAMHMUYECKOE COMPOTHUBIEHHE BCIIOMOIAaTENbHOro CTBONA. PaccMoTpum Juis
pUMepa BEHTWISIMOHHYIO CUCTEMY LIaXThl, KOTOPasi BKJIIOYAET JIBA LIEHTPOOESKHBIX BEHTH-
JsTOpa, padoTaroiux mno (aanrosoi cxeme (puc.l).

3mecy Q), H| —nonaua u nenpeccust HEpBOro BEHTH-
Q Q: naropa; (0, , H, —noxava u genpeccus BTOPOro BEHTHUIISTO-

H H:z
pa; Rl — A3pOAMHAMHUYCCKOC COIIPOTUBJICHHUC IAXTHOU CCTH,

KOTOpasi IPOBETPUBAETCSA MEPBBIM BEHTHIATOPOM (1-bIil MH-
N 2, 8
AUBHIYyalbHbIH ydacTok), H-c”/M"; R, — aspoauHaMuueckoe
COTPOTHBIIEHUE IIIAXTHOW CETH, KOTOpas MPOBETPUBACTCS
BTOPBIM BEHTWJISITOPOM (2-0if WHIUBUIYAIbHBIH y4acTOK),
2, 8
H-c’/M"; Ry — a’3poMHaMU4ECKOE CONPOTUBIICHUE BEHTUIIA-
. 2,8

IIMOHHOTO CTBOJIA (00ImMi y4acTok), H-c’/m".

[To »THM AaHHBIM MO>KHO OTPEAETUTH adPOAMHAMUYEC-
CKHE€ COMPOTUBIECHHS BEHTWISIMOHHOTO HAINpaBlIEHUs, Ha
Pucynok 1 — Cxema KOTOpO€ paboTaeT KaXK/IbIii BEHTUJISTOP U3 BBIPAKECHUS
BKJIFOUEHUS BEHTWIATOPOB 2

P R, =H i/ Qi )

rac Ri — AOPOANHAMHUYCCKOC COIIPOTUBJICHNUC BCHTUIALIMOHHOI'O HAIIPABJICHHUA I-TO BEHTUJIS-

2, 8 . . 3
TOpAa, H-¢c*/m 5 Hi — ACMIPECCHUA 1-T'0O BEHTHIIATOPA, Ha; Qi — ImoJaya 1-ro BEHTUJIATOpa, M /c.
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I[J'IH OonpCACIICHUA adpOANMHAMUYCCKOTO COIPOTUBJICHUSA WHIUBUAYAJIBHBIX YYACTKOB
KaKZI0ro BCHTHUJIAATOpA HCO6XO,Z[I/IMO N3 3HAYCHUA COIPOTUBJIICHUSA WX BCHTUIALMOHHBIX Ha-
HpaBJIeHI/Iﬁ BBIUCCTH A3POJUHAMUYCCKOC COIIPOTUBJICHUC O6H_ICFO y4acCTKa. O6IJ_II/IM Y4aCTKOM
Ui BEHTUIIATOPOB ABJISICTCSA BO3HYXOHOHaIOHIHﬁ CTBOJI, a3pOAUHAMUYCCKOC COIMPOTUBIICHUC
KOTOPOT'0O MOYKHO OIMPCACIINTDL U3 BBIPAKCHUSA

Ry =21 (M
S
rae Ry — a’poarHaMUYECKOe CONPOTHUBIICHHE BO3IyXONOAIOIIEr0 CTBOA, H-¢* M5 o — xo-
SCI)(I)I/IL[I/ICHT A9pOAMHAMHUYCCKOTr0 COIIPOTUBJICHUS TPCHUIO, KOTOpBIfI 3aBUCUT OT TUIIA BbIpa-
GOTKH M KPenu 1 IPUBE/ICH B CIIPAaBOUHOIK uTeparype, H-c* /m*; P — nepuMeTp ceueHus CTBO-
Ia, M2; H —rnybuna ctBosa, M; S — miomaab CCUYCHUs CTBOJIA, M.

Takum O6p2[30M, 3HAYCHUA COHpOTI/IBJ]CHI/Iﬁ HHIANBUAYAJIIbHBIX YYACTKOB KaKA0I'O
BCHTUWJIATOPA MOKHO OIIPCACIIUTD U3 BBIPAKCHUA

R0 =R —Ry.

UHOI

rae R — CONPOTHBJICHUS i -I'O HHIMBHIYaNbHOTO yuacTka, H-c/m".

UHOI

HpI/I peuicHnn MIOCTaBJICHHOU 3agauyu HCO6XOI[I/IMO YCJIOBHO IEPEHECTU BCHTUIIATOPLI
B T. 0 [1]. nst 3TOro HE0OX0AMMO TpahUUECKUM IyTEM U3 adPOANHAMHYECKON XapaKTePHCTH-
KN BCHTUJIATOPA BBIYCCTh A9POJUHAMUYUCCKYHO XaPAKTCPUCTUKY MHAWUBUAYAJIBHOI'O Y4aCTKa,
KOTOpas B aHAJIMTUYCCKOM BBIPAKCHUUN UMECT BUJL

2
Hqui = Rqui ’ Qi >

rne H — Jlenpeccust I -ro MHIUBUAYaIbHOTO yJacTKa, [1a.

UHOIL
[TomydeHHble TakuM 00pa3oM a’dpoJMHAMUYECKHE
Q  Q XapaKTePUCTUKU MPEACTABIAIOT COOON XapaKTepUCTHUKI
./ BEHTWJIATOPOB, puBe/eHHBIE K T.0 (puc.2).
Q y Hanpumep, aelicTByromias maxra UMEET JBE BEH-
TUWISLIMOHHBIE YCTAHOBKH, KOTOPbIE paboTaloT 1o ¢uiaH-
TOBOIl cXemMe ¥ 000pYA0BaHbI IIEHTPOOEKHBIMU BEHTUJIS-
topamu BI/I-32 ¢ peryaupyeMbIM 3JIEKTPOIPUBOIOM,
a’pOIMHAMHUYECKHE XapaKTEPUCTHKH KOTOPBIX INpHUBeE-
Q+Q | JIeHbI Ha pHc.3 (a — MepBOro BEHTUJIATOPA; O — BTOPOTO
BeHTWIsATOpa). OrpaHuduMcs pacCMOTPEHHUEM HaIop-
HBIX XapaKTepUCTHK BEHTUJISATOPOB MPU MAKCHUMAIbHOM
U MUHUMQJIBHOW YacTOTe BpalleHHs pabouux KoJIéc.
3mech gy, 1lgn0 — adpovHAMUUECKUE XapaKTEPUCTH-

Ro

KA COOTBETCTBEHHO MEPBOIO M BTOPOTO BEHTHJISTOPOB
Pucynox 2 — Cxema pabGoTbl npu yacTtoTe BpamieHus padouux konéc 600 o0/mMuH;

BEHTUJIATOPOB IIPU  YCIIOBHOM 1300, 1l500 — TO ke mpH YacTOTe BpAIICHUS PabOYMX

UX MEPCHOCE B OJIHY TOUKY kosiéc 300 o6/mun. [Jlanee mo Beipakenuto (1) paccum-

TbhIBACM A3POJUHAMHUYCCKYIO XapPaKTCPUCTHUKY O6I_I_ICFO
ydacTKka BeHTHHHHHOHHOﬁ CCTHn (BOSI[YXOHOI[EIIOH_[CFO CTBOJ'Ia), KOTOpasa Ha pI/IC3 npeacraB-

JIeHa KpuBO# Ry .

AdpOoIMHAMUYECKUE XAPaKTEPUCTUKH WHAMBHUYaJbHBIX YYaCTKOB Ka)kJIOTO BEHTH-
maropa R, 5, R,,y> OHNPEnenstoTcs MyTéM IpaUuecKoro BEIYUTAHUS U3 XapaKTePHCTUK

BCHTHUJIALIMOHHBIX HaHpaBJ’ICHI/Iﬁ BCHTHJIATOPOB Rl , RZ XapPaKTCPUCTUKHU O6I_I_ICFO y4qacCTka

RO . ITocne 3Toro MoxHO YCJIOBHO IIEPEHECTHU BCHTUIIAITOPHI B 1.0. HpI/IBeI[eHHBIe aspoau-
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’ ’ ’ ’
HaMUYECKUe XapakTepUcTuku Iqoo, I300. Llgpo, 11300 MOMTydeHBI MyTEM TpadMYECKOrO
BBIUUTAHMS U3 XAPaKTEPUCTUK BEHTHJISTOPOB IPU COOTBETCTBYIOILEH 4YacTOTE BPALICHUS
pabouero KoJjieca a’poAMHAMUYECKHX XapPaKTEPUCTUK UX WHAUBUYaIbHBIX YYaCTKOB.
H, H.
Ailla rall
'|l-|

tly ==

i
LK T
i

S0

)

PI/ICYHOK 3 - COBMCH_[éHHLIC AOPOAUHAMUYCCKUEC XAPAKTCPUCTUKU BCHTUIIATOPOB
(3aBO,[[CKEl$I U TPUBCICHHAA K T. 0) UHAWBUAYAJIbHBIX WU O6I_I_ICFO
Y4aCTKOB IIaXTHOM CEeTU

IIocie 3TOro ¢ MOMOIIbI0 U3BECTHBIX METOAUK MOXKHO ONpCACIINTD Fpa(bﬂquKHM my-
TEM PECIKUMBI pa6OTLI BCHTUJIATOPOB.

Pemenne nmocraBieHHON 3aaun OCYIICCTBJIAKOT C IMIPUMCHCHUCM MCTOJOB IJIIAHHUPO-
BaHUA IPOMBIIJIICHHBIX SKCIICPUMCHTOB IIPU ITOUCKE OINITHUMAJIBHBIX yCJ'IOBI/Iﬁ [2] HpI/I 9TOM
BCHTUJIAIIUOHHYIO CHCTCMY IHAaXThl HNPCACTABJIAOT B BU/C KPI6CpHCTPI‘-ICCKOI>i CUCTCMBI C
BXOJHBIMHA (KOJ'II/ILICCTBO O60pOTOB pa60qero KoJieca BCHTI/IJ'ISITOpOB) " BBIXOJHBIMHU IAPAMCT-
pamMu (nonaqa BO3yXa KaXKAOI'0O BCHTHUJIATOPA U HOTpC6J'I$ICMa$I Ha MPOBETPHUBAHUC MOII-
HOCTL). Bxoanbie napaMeTpbl AOJDKHBI JICTKO YCTAHABJIIMBATHCA B JII000M COYCTaHHUHU, a BbI-
XOJHBIC MApaMETPbl JOJLKHBI OBIThH JIETKO HU3MCEPACMBIMHU UJIN BBIYUCIISIEMbIMU (pI/IC4)

Ch .
Ih . HesrunanuonHan
I
CHCTEMA .
n: Q
" HITAXTE N
sl

Ny, Ny — KOJIMYECTBO 000POTOB PabOUHX KOJIEC HCIOIb3YyeMbIX BEHTUIATOPOB, 00/MUH;
3
0, O, — noxaun UCONB3yEMbIX BEeHTHIIATOPOB, M/c; N, N, — morpebnsemas u3
3JIEKTPHYECKOM CETH MOIIHOCTh Ha MPOBETPHBaHUE (MMOKA3aHUsI BATTMETpPa), KBT

Pucynok 4 — biok-cxema BEHTWISILIMIOHHON CUCTEMBI IIAaXThl

[ToTpebasieMyro Ha MPOBETPUBAHKE MOIIHOCTh PACUETHOTO PEKUMA KaKIOTO BEHTH-
JSITOPa BBIYUCIISIOT IO BBIPAKEHUIO
O.p-H,
= =iP TP gy 2)
1025

iP
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rae N,;p — noTpebisemas Ha IPOBETPUBAHME MOIIHOCTD I-IO BEHTHIATOPA MPU PacUETHOM
pexxume padotsl, KBt; O;p, H,p, M;p —N0Jaua, genpeccust 1 K.ILJA. PACUETHOTO PeXHUMA I -TO

BCHTUJIATOPA.
ITocne HU3MCPCHUA 3HAYEHUN BBIXOJIHBIX napaMeTpoB paCCYUTBHIBAIOT 3HAUCHUC KpPH-
TCpHA ONITUMU3AUN @ u3 BbIPpAKCHUSA

Q):|Q1_Q1P|+|Q2_Q2P|+|Nl_N1P|+|N2_N2P|,
‘QIP“QzP“NlP“NzP

. 3
rie O;p, O,p — pacuCrHble 3Ha4YEHMS MOJAY HCIOJIb3YeMBIX BEHTHIATOPOB, M /c; Nip,

3)

N2P - HOTpC6J’I$IeMEl$I Ha MPOBCTPUBAHHUEC MOIIHOCTb BCHTUJIATOPOB, paCCUUTAHHAA I10 BbI-

paxenuro (2), kBT.
Jlnis monydeHusi aHATMTUYECKOM 3aBUCUMOCTU KPUTEPUSI ONTUMHU3ALMN OT 3HAYCHUIA

BXOJHBIX IMapaMCTPOB D= f(l’ll,l’lz) B COOTBCTCTBUU C ITOJIOKCHUAMH TCOPHUU NPOBCIACHUS

MPOMBIIIJICHHBIX 9KCIICPUMCHTOB [2] HCO6XO,Z[I/IMO IMPOBCCTHU CCPUIO OIIBITOB, B KOTOPBIX YacC-
TOTa BpalllCHUSA pa6OLII/IX KOJIEC BCHTHUIITOPOB 71, 1y HU3MCHACTCA BO BCCX BO3MOJKHBIX CO-

YEeTaHUSIX MHUHHUMAJIBHBIX U MAaKCUMAaJbHBIX 3HAYCHHU. HpI/I 9TOM MAaKCHUMAaJIbHOC 3HAUYCHUC
YaCTOTHI BpallICHUSA CUUTAOT +1, a MUHHMAaJIbHOE 3HaUYCHHUE -1. IX Ha3bIBaIOT KOAUPOBAaHHBIM

3HAYCHUECM BXOIHBIX IMAPaMCTPOB 171 , 172 . Cpe,uHee 3HAYCHUC IMapaMCTPOB HA3BIBAKOT HY-

neBbIM ypoBHeM (0). KomudecTBO OMBITOB B AKCHIEPUMEHTE PaBHO 2K , e K — KoIn4ecTBO
BXOJIHBIX MTapaMeTpPoB. B KaKJOM OMBITE U3MEPSIOT BBIXOIHBIEC TAPAMETPHI U TI0 BHIPAKEHUIO
(3) BBIYMCIISIOT 3HAYCHUE KpuTepus ontumuzaimu @ (tadum.l).

Ta6mz1ua 1 — Ilnan MMPOBCACHUA SKCIICPUMCHTA U PE3YIIbTAThI H3MepeHHI>i BBIXOIHBIX ITIapa-

METPOB
Ne BX0/1HbIE TTApAMETPBI BbIXO/IHBIE TAPAMETPBI
OoIbITa ,71 ,72 Q1 Q2 N | N 2 @
1 +1 +1 O Oy Nyj Ny D,
2 -1 +1 O 0> Nip Ny D,
3 +1 -1 O3 O3 N3 N3 Dy
4 -1 -1 o Or4 Nig Noy Dy

[Toaua KaXka0ro U3 BEHTUISTOPOB, pa0OTAIOLIETO 10 CXeMe, IPUBEICHHOMN Ha puc.2,
nust onbita Nel onpenensieTcs CieayrommuM 00pa3oM.

[TepBoHa4yaabHO B KOOPAMHATHBIX OcsiX H —( rpaduueckd MojydaroT CyMMapHYO
xapakrepuctuky Bentistopos 1% + TL,° myTéM cioxeHns HAamopHBIX XapaKTEPHCTHK
BEHTWJIATOPOB, IPUBEJCHHBIX K TOUke 0, ¢ KOJIMPOBaHHBIMU 3HaYeHUsAMH +1 (puc.5).

Touka nepecedeHns: MOIY4EHHOM CyMMapHOI XapaKTEepUCTUKH € a3pOJUHAMUYECKOMN
XapaKTePUCTUKOI OOMIEro yJacTka HIAXTHOH ceTH (BO3MyXONONAIOMIUH cTBON) R ompene-

JIMT pe3yAbTUPYIOUINI pexXxuM paboThl BEHTUISTOPOB Q05m1’ H, . IlapunanbHasi IpOU3BOIH-

TENBHOCTb KaxJ0ro BeHTWIATOpa (J1, (J,| ONpenenanTCss TOUKON MEepecedeHus TOpU30H-
TaJbHOM JIMHUHU, MPOBEJEHHON U3 TOUKH COBMECTHOTO PEXHMMA, C XapaKTEPUCTUKAMHU MH]H-
BUJyaJbHBIX YYaCTKOB BEHTWIATOPOB R, 5, R, o [1]. [loTpebnsemas Ha npoBeTpuBaHue

MOIIHOCTD KAKAOT'O BEHTHUIIAITOPA UBMEPSACTCA BAaTTMETPAMU.

AHaJIOTUYHBIM O6p2130M OIIPCACIIAIOT O6H_Iy10 noaavy BCHTUIIATOPOB, IMOAAYY KaXKIO0-
'O BCHTWIATOPA IIPHU 4aCTOTC BPAILLICHHA pa60‘II/IX KOJ'IéC, 3a/IaHHBIX IIJIAHOM IMPOBCACHUA DKC-
INCPUMCHTA, U HOTpC6J'I$ICMYIO BCHTHJIATOPAMU MOIIHOCTD.
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Pucynok 5 — Onpenenenne pexkMMOB COBMECTHON paOOTHI BEHTHIIATOPOB

IIo pe3ysibTaTaM 3KCIICPUMCHTA C IPUMCHCHUCM MCTO/JJd HAMMCHBIINX KBAaJApPATOB OII-
peacisAiOT aHAIIUTUYCCKYHO 3aBUCUMOCTb KPUTCPUS ONITUMU3AIUN @ ot BXOJAHBIX IMapaMeT-
POB B BUAC MHOT'OWICHA

D = bo + blnl + bzl’lz + blznlnz , (4)

rne by — cBOOGOIHBIN uleH 3aBUCUMOCTH; by, b, — kK0>(OUIMEHTHI IPU JIMHEHHBIX WIEHAX
0 1 2

3aBUCHUMOCTH, blz - KOS(I)(I)I/II_II/ICHT npu HEJIMHEWHOM YJIeHE 3aBUCHMOCTH.

B cBA3M ¢ CUMMETPUYHOCTBIO MAaTpHIbl IUIAHUPOBAHUS SKCIIEPUMEHTa U YCIOBUSA
HOPMHUPOBKU MatpHlbl [2] onpenenenue KodpPUIMEHTOB BblpakeHUs (4) CBOIUTCA K IpOC-
TOH mpoleype Moo4epénHOro NepPeMHOKEHHs CTOJIONA 3HAUEHUH KpUTEpUs ONTHUMHU3ALUU
Ha CTOJIOIBI 3HAUEHUH BXOJHBIX MapaMeTpoB B KOJUPOBAHHBIX 3HaueHUsX. Koadpouiment
IIPY HEJIMHEWHOM YJIEHE ONPEACIAETCS B PE3YJbTaTe IOCIEN0BATEIBHOIO MEPEMHOKEHUS
cTos01a 3HaUeHUI KpUTEpUsi ONTUMHU3AIMM Ha CTOJOLBI BCEX BXOJHBIX MapaMeTpoB. Jleme-
HUE CyMMBbI IIOJYYEHHBIX PE3YyJIbTATOB C YU4ETOM 3HAKa HA KOJIMYECTBO OIBITOB JAET 3HAYe-
HUEe HCKoMoro Ko3dduuuenta. CBOOOAHBIA YJIEH BBIPOKEHUS PACCUUTHIBAETCS KaK CyMMa
BCEX 3HAYECHUI KPUTEpUs ONITUMHU3ALMH B OTBITAX, JACIEHHAS HA YUCIIO ONBITOB (Tab1.2).

Tabnuua 2 — Pacuér 3nauenuii ko3 PpuineHToB BelpakeHus (4)

Ne i/ by b by by
1 + & + & +d +d
2 + O, -0, + O, -0,
3 + &y + &y — —
4 + @, ~@, -, + @y
n n n n n
b 2.bo 2h 2.b) b
1 1 1 1 1
b; by by by by

Paccunrannbie Takum o0Opa3zoM Ko3(pPUIMEHTH SBISIOTCS KOd(PPUIIEeHTaMU BbIpa-

JKCHHUA, B KOTOPOM IICPEMCHHBIC IIPCACTABJICHBI B KOAUPOBAHHBIX 3HAYCHUAX:
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I[JBI MMPCACTAaBJICHUS BbIPpAKCHUA (5) B HATYPAJIbHbIX 3HAUCHUAX BXOAHLIX ITapaMCTPOB
CUCTCMBI HCO6XO,Z[I/IMO BOCIIOJIb30BAaTbCsA (bOpMyJ'IOﬁ nepeBoia KOAUPOBAHHBIX 3HAYCHHUI B

HaTypaJ'ILHLICZ
n; = (”i L) )/A”i,

rac ﬁi — KOJAUPOBAHHOC 3HAYCHHUC 1-TO BXOJHOT'O mapamerpa,; n; — TCKYLICC 3HaUCHUC i-TO
BXOJHOTO ITapaM€Tpa B HATYPAJIbHBIX BCIWYHUHAX, O6/MI/IH.; n;y — HYJICBOC 3HAYCHUC i-TO
BXOZHOTO IMapaMecTpa B HATYPAJIbHbBIX BCIIMYNHAX, O6/MI/IH.; Al’ll- — Iar MUSMCHCHHA B OIIbITax

i -T0 BXOJTHOTO TIapaMeTpa B HaTypalbHbIX BEIUYMHAX, 00/MHUH.

JUia onpezneneHus 3HaUYE€HUN BXOJHBIX [1apaMETPOB BEHTWIALMOHHON CHUCTEMBI, IpU
KOTOpPBIX oOecrieunBaercst Tpedyemas (pacuéTHasi) nojaya BEHTHISTOPOB P MUHUMAIBHOM
NOTPEeOJICHUN 3JIEKTPOIHEPTUM HA MPOBETPUBAHHE, HEOOXOAMMO MOJYYEHHYIO aHaJIUTHYe-
CKYIO 3aBUCUMOCTb KPUTEPHsI ONTUMH3ALMU OT BXOJHBIX [TAPAMETPOB CUCTEMBI (4) Tpaauiu-
OHHBIMM METOJIAMH HCCIIEAO0BATH HAa AKCTpeMyM. MOKHO, UCIOJIB3ys NOJIYYEHHYIO 3aBUCH-
MOCTb, HalTH ONTUMAJIbHBIE PEKUMBI PabOThl BEHTUIATOPOB € IMOMOLIbIO METOJa KPYTOIro
CIIyCKa, CYIIHOCTh KOTOPOTO MpUBEIEHA Ha pUC.0.

R 3aBucumocts @ = f (nl,nz) B rpagu-

YCCKOM BHUJEC B TpéXMepHOM MMpOCTpPaH-
CTBC IIPCACTABJIACT coboit HeHHHeﬁHyIO
MOBCPXHOCTbL C BBIPAKCHHBIM MHWHH-

o — P MyMOM. [l MOMCKAa 3HAYEHUM BXOJ-
| Tlim v .-" HBIX [1apaMETPOB, IIPU KOTOPBIX HUCCIIE-
L L— P nyemasi (pyHKIMOHaNbHAs 3aBUCHMOCTb
-"-F.,:'—".-m—!-w ¥ JIOCTUracT MMHUMYMA, ITOCTYIIaeM Clle-
A : / JYIOIIUM 00pa3oMm.
h&u-__.f Bokpyr 3HaueHuil BXOJHBIX Ma-

i i paMETPOB CUCTEMBI CYILIECTBYIOIIETO

peKkruMa MPOBETPUBAHUS NPOBOINUM Ye-

1 ggli TeIpe ombiTa B HebGosbmoM (10 10%)

e Y JMana3oHe uX M3MeHeHus. B kaxaom

— Lf‘_,"” L2 OMbITE U3MEpPSIEM BBIXOJHBIEC MapameT-

pbl CHCTEMBbl U BBIYMCISIEM KPUTEPHil

ontumuszaru @ u3 Beipaxenus (4). B

HEOOJIBIIIOM ~ JMana3oHe H3MEHEHMs

BXOJIHBIX 1apaMeTpOB KPHUBOJIMHEIHAs

Pucynoxk 6 — Onpenenenre oNTUMaIbHOIO peKuMa TIOBEPXHOCTh MCCIIEAyeMOil (DYHKIHH C

METOAOM KPYTOTO CITyCKa JIOCTAaTOYHOM TOYHOCTBIO MOET OBITh

OTMHCaHa MIOCKOCThIO. [Ipu M3BECTHBIX

3HaYeHUsAX @ B HCCIEAYEMBIX PEKHUMaxX TPATUIIMOHHBIMH METOJAaMU MOKHO OTIPEICIHTH
ypaBHEHHUE MIOCKOCTH, KOTOPAs TPOXOIUT UYepe3 3TU TOUKU, B BUJIE

KoadduumeHTsl Mpr HE3aBUCHMBIX MEPEMEHHBIX OMPEICISIOT T'PAAUCHT (YHKIIHUH.
[Tpu M3MEHEHUH BXOJHBIX MMapaMeTPOB MPOMOPIUOHAIBLHO ATUM KOA(PPHUIIMEHTAM 3HAUCHHE
uccneayeMoi pyHKIMU OyneT mpuOIMKaThCs K MAKCUMyMY. Ecii 3HaYeHUs1 BXOTHBIX Mapa-
METPOB U3MEHSATH MPOMOPIHOHAILHO 3TUM KO3(D(dUIIMEeHTaM ¢ 00paTHBIM 3HAKOM, TO 3HaYe-
HUE HccienyeMol (yHKIUU OyaeT mpuOImKaThes K MHHUMYMY. [lponenypa BeIYMCICHHIA
HE00X0IMMOTO U3MEHEHHSI BXOIHBIX ITapaMeTPOB MPH JIBIKEHHHA K MUHUMYMY TIpEICTaBICHA
B Ta011.3.

H* clamw
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Ta6mx1ua 3- Onpe;[eﬂeHI/Ie ONTUMAJIbHOT'O PCKUMaA MMPOBCTPUBAHUA IAXThBI MECTOAOM KPYTOI'O

CITyCKa
No Hynesbie ypoBHU 1 ny 1y @
OITBITA 3HAYEHUsI BXOJHBIX NTAPAMETPOB
HyneBoit ypoBeHb Mo 20
[lar BappupoBanus An; Any An,
Koaddurment ypasuenus b; by b,
Anb, Anyb, An,b,
|Anibi|
i ‘|Anibi|max‘ |K1| |K2|
[ar nBwxeHuss K MUHUMYMY @
10 (-K;) K, K,
1 PeanuzoBaHHEBIN ONBIT np ) D,
2 PeanuzoBaHHEBIN ONBIT np oY) D,
3 PeanuzoBaHHEBIN ONBIT 3 ny3 Dy
4 Peanu3oBaHHBIN OMBIT Ny Noy D,
5 PeanuzoBaHHEBIN ONBIT s nas D5
6 PeanuzoBaHHEBII OOBIT e N6 D
7 PeanuzoBaHHEBIN ONBIT ny7 na7 D,
8 Peanu3oBaHHBIN ONBIT g 78 Dy

Kak BunHO M3 puc.6, yBenuueHUe KpUTEpHs ONTHUMHU3ALUU HAYMHAETCS ¢ BOCBMOIO
OMBITA, YTO MO3BOJIAET CIENIaTh BBIBOJ O JOCTHXEHUH MUHMMYyMa UCCIeAyeMON (hYHKLIHU B
CEeJIbMOM OIIbITE. Y CTAaHOBJIEHHbIE TAKUM 00pa30M 3HAUEHUS BXOJHBIX MapaMeTPOB BEHTUJIS-
LIMOHHOM CHUCTEMbI 00ECIIEUNBAIOT PEKUM PAOOTHl BEHTHIIATOPOB IJIABHOTO MPOBETPUBAHMS,
IpU KOTOPBIX (hakTHUeckass uX Mojaya OyAeT MUHUMAJIbHO OTIMYAThCS OT UX PacUETHBIX
3Ha4eHU PU MUHUMAJIbHOM MOTPEOIEHUH 3IEKTPOIHEPT U Ha IPOBETPUBAHUE.

BbiBoa. PazpaGoraHHas MeTOAMKA HCCIEIOBAHUS PEXHUMOB PabOThl BEHTUIATOPOB
IJIABHOTO MPOBETPUBAHUS JEHCTBYIOIIEH IIAaXThl IPU U3BECTHOM MH(pOpMaLuu o0 3KcIuTyara-
LIMOHHBIX [TApaMeTPax BEHTWIALMOHHOTO CTBOJIA M PEaNIbHBIX PEXHMMaX pabOThl BEHTUIISITOPOB
IJIABHOTO MPOBETPUBAHUS JAAaET BO3ZMOXKHOCTb CKOPPEKTHUPOBATh PEKUMBI MX PabOThI 17151 0Oec-
nedeHus TpedyeMoi MoAayM BO3/1yXa B IIAXTY MPU W3MEHMBLICHCS TOMOJIOTHH M MapamMeTpax
Y4aCTKOB BEHTHWIIIIMOHHOM ceTH. IIpu 3TOM Bee mccie1oBaHMs BBINOJIHAOTCSA HAa MaTeMaTHye-
CKOW MOJIENIM YNpaBJIeHHs BEHTWISLIMOHHBIMU PEXKUMAaMHU IIaXThl 0€3 OCTAHOBKHM BEHTHJISATO-
POB I'JIaBHOTO IPOBETPUBAHUS U [IPOBEICHUS IIPOMEKYTOUHBIX HATYPATIBHBIX OIBITOB.
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