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(57) Pedpepar:

Cnoci6 GaraTo3oHOOBOrO  eneKTpuyHoro OOKOBOro  KapoTaxy nonsrae Yy  AOCHIAKEHHI
€rieKTporpoBiAHOCTi HAaBKOMO CBEPATIOBUHHOIO cepefoBuLLa LUMSXOM BUMIPY YSABHOIO €neKTpUYHOro
onopy. NMocnigosBHO No 4Yepsi Big NPOBIAHOI LUMHW HU3BKOTO OMOPY BiA'€QHYETLCS KOXEH 3i CTPYMOBUX
erexkTpogdiB i Npn LbOMY BUKOHYETBLCA ABa He3anexHi BUMIpW: nNpu nepliomy pisHMUs noTeHuianis
NpuKNagaeTbca MiX Big'€dHaHUM Bi4 MPOBIAHOI LUMHW HWU3bKOrO OMOPY CTPYMOBUM €MeKTPOAOM i
obepHeHUM eneKkTpoaoMm, Npu LbOMY BUMIPIOETLCH CTPYM Big'egHaHoro enektpoga. pu gpyromy
BMMIpi pi3HMLA MOTeHUianiB NpPUKNagaeTbCad MK peLuTol CTPYMOBUX eneKkTPOAiB i 0BepHeHUMm
enekTpoaom. BuMipoeTbCca cyMapHui CTPYM peLLTU CTPYMOBUX eNEKTPOAIB, AKi 3'eQHaHi 3 NpoBiAHO
LUMHOIO HM3bKOro onopy, Wo 36inblye NpOCTOPOBY pO34iNbHY 34aTHICTb, Aiana3oH Ta TOYHICTb
BMMIpY YSIBHOTO €NEKTPUYHOro onopy.
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KopucHa mopgenb HanexuTb A0 obnacti reodisndHux AoCnigXeHb CBEPANOBMH, 30Kpema
€NeKTPUYHUX JOCHiIKEHb MNPUPOAHMX | TEXHOTE€HHUX reonoriYHMX CepefoBULL, Yepe3 iHXEHEpPHO-
reonorivyHi, rigporeonorivyHi, eKonoriyHi Ta iHWi cBepanoBMHW, B TOMY YMUCAi | MOHITOPWHIOBI, i
npu3HayeHa ANs BM3HAYEHHSI reOerneKTpUYHUX napamMeTpiB nracTiB, WO iX cknagawTb (MMTOMUR
enekTpu4Hun onip (MEO) pisHNX YaCTUH KOXHOTO MacTy Ta iHLWMX NapaMeTpiB).

Bigomi cnocobu enektpuyHoro GOKOBOro KapoTaxy, SKi BUKOPUCTOBYHOTBCS Ha NpakTudi Ans
BU3HAYEHHS reoenekTpMYHMX napameTpis nnactiB [1], OCHOBaHi Ha BUMIpi YSBHOrO eneKTPUYHOro
onopy (YEO) 3a gonomoroto popmynu:

p:K$,a)

Ae p - YEO, Om-m;

| - BUMiptOBaHWIN CTPYM, A;

U - BMMiptoBaHa pisHULA NoTeHuianiB Yu 3agaHa Hanpyra XXuMBreHHs, B;

K - FTEOMETPUYHUIN KOeMdIiLIEHT, L0 BU3HAYAETLCA BMKIIIOYHO reOMeTpPIEl0 30HA4a, M.

Ak npoToTMN KOpUCHOI Mogeni Hamu BubpaHo cnocib 6arato3oHAOBOro eneKkTpu4Horo 60KoBOro
KapoTaxy [2], Wwo MICTUTb CiM CTPYMOBUX €NeKTPOoAiB, SKi BCi OQHOYACHO ranbBaHi4YHO 3'€QHaHi MixX
cob010 NpoBiAHOK WKHOI HU3bkoro onopy (MWHO), noBepxHi enekTpoais po3aineHi isonatopamu, a
ereKkTpu4He none BMHUWKAE BHACMIAOK NpuKnagaHHa pisHudi noTeHuianis mix MWHO, wo 3'egHye
CTPYMOBI enekTpoau, i o6epHeHum enektpogom (dir. 1), ge umdpamm No3Ha4YeHo:

1 - o6epHeHn enekTpos;

2 - isonsaTopu;

3-9 - CTpYMOBI eNeKTpoan 30HAIB;

10 - HazeMHWIn Bnok peecTpauil.

anbBaHiYHe 3'eQHaHHA CTpyMOBMX enektpoaiB 3a gonomoroto MUWHO 3abesnedye piBHICTb iX
noTeHuianis (ToyHa piBHICTb MOTeHUianiB BignNoBigae BWMaAKy HYMbOBOMY OMOPY LUMHW) BiAHOCHO
o6epHeHoro. Bumipn cTpymy KOXHOro CTPyMOBOrO eriektpoda AO03BOMSTb OTPMMYBATU CiM Pi3HUX
BennumH YEO, ski 3a xapakTtepuctukamm BignoBigatoTb 3Ha4YeHHAM cemMu YEO 30HAIB enekTpuYHOro
©0KOBOro KapoTaxy pi3HOT MMOMHHOCTI JocnioKeHHs [2].

BubpaHuii npoToTUN Mae HaCTYNHUA HEAOMIK:

1. BigmiHHui Big HynboBoro 3HadeHHs onip [MWHO, dka ranbBaHiYHO 3'€gHYE CTPYMOBI
enekTpoan, Npu3BOAMTb OO0 BUHWKHEHHA MK HUMM MPUHLUMNOBO HEYCYBHOI HE HYINbOBOI Pi3HWULI
noTeHuianis i BignoBigHO 4O BUHUKHEHHS MK HUMW CTPYMY, KM HEMOXMBO BpaxyBaTu npu obpobui
OaHVX Takoro KapoTaxy, WO 3MeHLUye MPOCTOPOBY pPO3AifibHY 30aTHICTb MPOTOTUMNY Ta 3BYXYE
Aiana3oH BUMIipy WykaHux BenuyuuH YEO.

3apayetlo CTBOPEHHS 3anpornoHOBaHOI KOPUCHOI Moaeni €:

- 30iNblUEHHS NPOCTOPOBOI PO3AiNbHOI 3A4aTHOCTI, Aiana3oHy Ta ToYHoCTi BUMipy YEO;

- NiABULLEHHS edEeKTUBHOCTI Ta PO3LUMPEHHS MOXIUBOCTEN BUKOPWUCTAHHA Mpunagis, B SKUX
peanizoBaHO cnocid 6araTo3oHOOBOro eneKkTPUYHOro GOKOBOro KapoTaxy Mpu  pO3B'A3aHHI
reonoriyHux Ta iHXeHepHUX 3agav.

Lilo 3agayy BMpILLEHO LWMASXOM CTBOPEHHS HOBOro cnocoby 6araTo30HAOBOro €neKkTPUYHOro
DOOKOBOro KapoTaxy kKoMGiHaLie NPSAMUX BUMIpIB.

Cxema npvnagy, B SiIKOMy peanisoBaHO Crocib 3anponoHOBaHOiI KOPUCHOI Mogeni, MpuBedeHa Ha
®ir. 1 i cniBnagae 3i cxemoto BUGpaHoro npototuny [2].

B ocHOBY 3anponoHOBaHOi KOPUCHOI MOAENi NOKNaAeHo ABa He3aneXXHUX BUMIpU ANst BUSHAYEHHS
KOXHOro 3 cemu 3HayeHb YEO, KoXHe 3 $KMX BignoBigae OAHOMY 3 CeMu 30HAIB (CTPYMOBMX
enekTpogis) npototuny. Taka KopucHa Mopenb 3abe3neyye BM3HAYEHHS TaKOI X KiNbKOCTi 3Ha4YeHb
wykaHnx YEO, npoTte 6e3 HeobXigHOCTI 3'eaHaHHsi Bcix cTpymoBux enektpogis MLIHO, ckiHyeHHe
3HA4YeHHS OMnopy SIKOT He J03BOsIsie abCONOTHO TOYHO BUKOHATU YMOBY EKBIMOTEHLIAHOCTI CTPYMOBMX
enekTpofis. [ns uboro KoxeH 3 ceMu CTPYMOBUX eNeKTpoaiB, NOCMiJOBHO i NO Yepsi, Big'eAHYETLCA
Big MWHO (iHwi 3anuwarTbca 3'€eQHaHi 3 LUMHOK) i BUKOHYIOTLCA [Ba He3anexHi BuMipu: npwu
nepLIoMy BUMIpi pi3HULISt NOTeHLianiB U; NPUKNaaaeTbesl MixX Bid'€AHAHNM CTPYMOBUM €IEKTPOAOM i

06epHEHUM eNneKTPOAOM, | BUMIPIOETLCSA CTPYM Bif'€4HAHOro enekTpoaa; npu Apyromy BUMIpi pisHMLA
noteHuianis U, MPUKNaaaeTbCst MiX PELITO CTPYMOBUX €MeKTPOAIB i obepHEeHUM enekTpoaoM, i

BUMIPIOETLCS CyMapHUA CTPYM L€l peLLTn CTPYMOBUKX enekTpogiB. B 060x BuMipax peluta CTpyMOBMX
eneKkTpoaiB 3anuuaeTbes 3'egHaHol0 Mk coboto 3a gonomoroto MIWHO. MoxnumBicTb BignoOBIgHMX
Bi'eQHaHb uM 3'edHaHb 3abe3nevyeTbCs BUKOPUCTAHHAM eNekTPOHHMX KintodiB Mk MNLLUHO Ta KoxXHMUM
3 efnekTpogis.

TakMMm 4YnHOM, 3anpOnoOHOBaHMIN CMOCIO 4O3BOMSE YHUKHYTU HEOOXiOHOCTI po3B'a3yBaTu 3agady,
ska Ans BubpaHoro nNpoToTuny KOpUCHOI Moaeni He Moxe ByTn po3B'a3aHa 3 abCOMTHOK TEXHIYHO
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TOYHICTIO: BUMIp CTPYMY OAHOrO CTPYMOBOIO €neKkTpoda npyv O4HOYACHIN NiATPUMLI MOro noTeHuiany
PiBHUM abBCOMITHO TOYHO MOTEHLUiany iHWWUX CTPYMOBMX €eKTpOoAiB, 3 SKMX Nig Yac BMMIPY TakoX
EeMITYETbCS CTPYM.

Cim wykaHnx BennuuH YEO 6yayTb po3paxoByBaTUCh 3a hopMyIoo:

1
1 Ui

pi =Kj
o2 2. Yi
[ 2
Ui
A€ p; - LWyKaHi BENUYMHN YEO, Om-™m;

|i1 - cTpyM Big'egHaHoro Big MUWHO cTtpymoBoro enekrpoga, WO BUMIPIOETLCS MPU NeEpLLUOMY
BUMIpI, A;

Uil - pisHMUA noTeHuianie Mix Big'eaHaHum Big MNMWHO ctpymoBuM Ta ob6epHEHUMM enekTpogamm
npv nepwomy Bumipi, B;

|i2 - CYMapHui CTPYM iHLINX CTPYMOBUX €MEKTPOAIB, O BUMIPIOETLCS NPy ApYroMy BUMIpI, A;

U? - pisHMLS MOTEHUianiB MiX iHMMK CTPYMOBMMM €NeKTPOAaMN Ta OGEPHEHNM eNeKTPOAoM
npv gpyromy Bumipi, B;
KLK? - reomeTpuuHi koedillieHTH, O BU3HAYAIOTLCS BUKIIOYHO reomeTpiclo (po3mipn Ta

B3aEMHe po3TallyBaHHS enekTpoAiB) 30H4a, M.
MMocnigoBHE BMKOPUCTaHHS OAHOIO reHepaTtopa Hampyrm fnpu KOXHOMY 3 BWUMIpIB i BigMOBIAHO

BMKOHaHHSt YMOB Ul =U? i=1...,7 He BNNMBAc Ha pe3ynbTaT BUMIPY i He 3BYXKYE MOXIMBOCTEI

3anponoHOBaHOI KOPUCHOI Mogeni.

Ha ®ir. 2 npuBeaeHo nopiBHsMbHI 3anexHocTi YEO makeTHOro 3pasky kopucHoi Mmogeni (kpuea 1 -
HanbINbLUIMIA 30HA MaKETHOrO 3pa3ka KOPWUCHOI Moaeri, KpBa 2 - HAaMMEHLLWIA 30HA MaKeTHOro 3paska
KOpUCHOI mogeni) Ta npototuny (kpuea 3 - HANBINbLINA 30H4 NPOTOTUMY, KPpUBA 4 - HANMEHLLUIA 30HA,
npotoTtuny) Big NEO mMoaeni HeckiHYeHHOro NnacTy, SkMn nepeTHyTo ceepanosuHo NEOC 1 Om-m -

3 dir. 2 BMAHO, WO A9 MaKeTHOro 3paska KOpUCHOI Mofeni iHTepBan MoXnmeux 3HadeHb MEO
Oinbwun, Hix gna npototuny (iHTepsan MNMEO, wo Bignosigae BumiptoBaHomy YEO Ha iHTepBani 0-
10000 OMem).

TexHiYHUM pe3ynbTaToM KOPUCHOT Mofeni €:

1) 36inbLIEHHS NPOCTOPOBOI PO3AiNbHOI 34aTHOCTI, Aiana3oHy Ta ToYHocTi BuMipy YEO;

2) nigBuLWeEHHA edeKTUBHOCTI Ta PO3LUUPEHHA MOXIMBOCTEN BUKOPWUCTaHHS Mpunagis, B AKMX
peanizoBaHO cnocid ©6arato3oHOOBOro enekTPUYHOro OOKOBOro KapoTaxy Mpu  PO3B'A3aHHI
reonoriyHux Ta iHXeHepHUX 3agav.
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®OPMYJIA KOPUCHOI MOZESI

Cnoci6 6araTto3oHOOBOrO enekTpuyHOro GOKOBOro KapoTaxy, SKAW nomnsrae y AOCHIDKEHHI
€NeKTPONpPOBIAHOCTI HAaBKOMO CBEPANIOBMHHOIO CEepenoBMLa LUMSIXOM BUMIPY YSIBHOIO €NEeKTPUYHOrO
onopy, SKUN BIiAPI3HAETLCA TWM, WO MOCNIAOBHO MO 4ep3i Bif MPOBIAHOI LWUMHW HU3BKOTO OMNopy
Bif'€AHYETLCA KOXEH 3i CTPYMOBUX ENEKTPOAIB i MPY LIbOMY BUKOHYETBLCS ABa He3anexHi BuMipu: npu
nepLUoOMy Pi3HMLA NOTeHLianiB NpuKnagaeTbCs MiX Bid'€gHaHUM Bi NPOBIAHOT LWNHW HU3BbKOrO Onopy
CTPYMOBUM €NEKTPOAOM i 0BepHEHVMM enekTpo4OM, MpU LbOMY BUMIPIHOETBCA CTPYM Bid'eqHAHOro
enekTpofa; npuv Opyromy BUMIpPi pi3HMUS NOTeHUianiB nNpuknagaeTtbcs MK PeLITor CTPYMOBUX
enekTpopis i o6epHEHMM eneKkTpoaoM, MPU LbOMY BUMIPHOETECA CYMapHUIA CTPYM pPeLLTU CTPYMOBUX
enekTpogis, siki 3'egHaHi 3 NPOBIAHOK LUMHOK HU3BKOTrO OMOpPY, WO 36inblUye NPOCTOPOBY PO3AiNbHY
3[aTHICTb, Aiana3oH Ta TOYHICTb BUMIPY YSIBHOTO €MEeKTPUYHOro ornopy.
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