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(57) Pedpepar:

®inbTpyBanbHun  mogyne (1) cuctemm  inbTpauii  gna  npomikHoro koswa (10) MicTuTb
dinbTpyBaneHui 6nok (1f), 3abesneyeHun kaHanamm (1c), SKki NPoOXoAsTb Bid BMYCKHONO OTBOPY
KaHany 0o BMNYCKHOro OTBOPY KaHany, i CTiHHUIA Moaynb (2), KM MICTUTb CTiHKY, LLO BU3Ha4ae OTBIp
(20), skmnm npoxoguTb Ha BucoTy oteBopy (h2) Big agHa (10f). Mix cTiHHUM mogynem (2) i
dinbTpyBansHUM Mogyrnem (1) Hambinbwoi wupuHn (t12) BU3HaAYeHO obXigHUIM kaHan (2b) Takum
YMHOM, LU0 pO3NnaBfeHu MeTan MOXe TEeKTWU TiflbKW Bif, BNYCKHOI YAaCTUHW OO BUMYCKHOI YaCTUHW,
npoTikatoum Yepes kaHanu cinsTpyBanbHoro 6noka (1f), abo yepes obxigHWi kaHan (2b). CTiHHMIA
MOAyMNb MICTUTb CTiHHUA BUCTyn (2L), akuin mMae wupuHy (t2L). dinbTpyBanbHui moaynb (1)
JoaaTtkoBo MicTuTb BuUCTyn doinbTpa (1L), gkun mae wupuny (t1L) i 3miweHnin 3a BepTUKanmto
BIOHOCHO CTiHHOro BUCTYNY (2L) 3 yTBOPEHHAM pa3oM 3 HUM Neperopoaku.
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BapiaHTn 30iMCHEHHSA LUbOro BMHAXo4y CTOCYHTbCA MPOMIKHOIO KoBlA Ansa 6e3nepepBHOro
pO3NuBaHHA po3nnaBneHoro metany, 3abesneyeHomy inbTpyBanbHUM 6GrOKOM ANS BUOANEHHSA
TBEPOUX OOMILLOK Nepes po3nNuBaHHAM po3nnaBrneHoro metany y gopmy abo iHCTpyMeHT. 30kpema,
e CTOCYETbCHA MPOMDKHOrO KOBLUA, AKMWA MICTUTb iNbTpyBanbHUA MOAyNb, WO 3abesneyye OBa
MOXINUBI KaHanu AN NoTOKy PO3nfaBneHoro Metany Big BMYCKHOI YaCTWHM MPOMIXKHOIO KoBLIa A0
BUMYCKHOI 4aCTWMHM, WO MICTUTb BWUMYCKHUA OTBIP MNPOMDKHOMO KOBLUA ANA  PO3MNUBaHHSA
posnnaeneHoro metany y oopmy abo iHCTpymMeHT. Po3nnasneHuit meTan NOBUHEH NPOXOAMTU Yepes
QinbTpyBanbHUn Onok, abo u4epe3 O0OXiOHUA KaHam, BUKOHAHUA 3 MOXIMBICTIO CNPUSHHS
NPOXOMKEHHIO NOTOKY Yepes inbTpyBanbHUn 6nok. OgHak y pasi 3akynoproBaHHS iNbTpyBasribHOMo
OnoKy NoTik MoXe 1 gani TekTn yepes obxigHui kaHarn.

PIBEHb TEXHIKU

Y npouecax 6Ge3nepepBHOro popMyBaHHS MeTasly po3nnaBfieHWiA MeTan NepeHoCcHATb 3 OAHIel
MeTanypriiHoi eMHocTi B iHWYy, y ¢opmy abo B iHCTpyMeHT. Hanpuknag, po3nuBHWIA KiBLU
HaMOBHIOKOTb PO3NMaBAEHUM MeTanoM i3 nedi Ta NepemillytoTb Yepes NPOMKHUIA KiBL AN BUMYCKY
po3nnaBneHoro metany 3 PO3nyMBHOroO KOBLUA, 3a3BMYai Yepes3 3axXMCHUIN KOXYX PO3NMBHOTO KOBLUA B
NPOMiKHMI KiBw. [1OTiM po3nnaBneHuMrM MeTan MOXHa po3nuBaTh 4Yepe3 PO3NMBHUA CTakaH i3
BMMYCKHOrO OTBOPY NPOMIDKHOroO KoBLIa y hopmy abo iHCTpyMeHT ansa 6esnepepBHOro popmyBaHHSA
NMOCKMX 3aroTOBOK, 3arOoTOBOK, ©anok, TOHKUX MMOCKMX 3aroToBOK Towlo. [oTik po3nnaBneHoro
MeTany 3 pO3NMBHONO KOBLUA B MPOMDKHWA KiBL i 3 NPOMIDKHOTO KoBla y ¢opmy abo iHCTpyMeHT
pyXaeTbCs Nig i€t CUNK TSXKIHHS.

Mpun3BoanTb OO TPYOHOLIB HasiBHICTb Takmx AedeKTiB, SIK BKMOYEHHS Ta OOMILKA Yy Bignntmnx
MeTaneBux Agetansx. HanuacTiwe BOHM BUHMKAKOTbL 4Yepes3 CMITTS i OOMIWKKU, siki Oynu NpuUCyTHI B
pPO3NMBHOMY KOBLUi ab0 BWKMIMKaHI 3HOCOM TYronnaBkMx MaTepianiB B AiNsHUi  pO3NMBaHHS
NPOMDKHOrO KOBLUA BHAacnifok yaapiB Ta TepTa MK po3nnaBneHuM MeTanom i TyronnaeBKuMu
mMaTepianamu. BaxnvmBo He AONyCTUTW MOTPAMASHHS Takoro CMITTS i AOMILIOK y BUNYCKHWA OTBIp
NMPOMIKHOIO KOBLUA, W06 3MEHLUNTY KiNbKiCTb edEKTIB Y BiANUTUX MeTanesnx geTtansx.

o6 3MEeHWMTN KINbKiCTb CMITTS i OOMIWOK, WO MOTPannsAlTb Y BUMYCKHUA OTBIP MPOMIKHOMO
koBwwa, B EP3470149 6yno 3anponoHOBaHO BKMYUTM NEPErOPOSKOBUA MOAYIb, KM NPOXOANUTbL NO
BCill LUMPUHI MOPOXHWHM MPOMDKHOrO KOBLUA, O BiJOKPEMITHOE MOPOXHUHY MPOMIKHOIO KOBLUA Ha
BMYCKHY YaCTWHY, BU3HAYEHY SIK YaCTUHY MPOMIXHOIO KOBLUA, LIO NPUAMAaE posnnasBneHun metan i3
PO3NUBHOIO KOBLUA, Bi BMMNYCKHOT YaCTUHUW, BU3HAYEHOI K YacTuMHa NMOPOXHUHM NPOMIKHOIo KOBLUA,
sika MICTUTb BWMYCKHUI OTBIp MPOMiIKHOro koBlwa. [NeperopogkoBuin MOAYMb CKMagaeTbCcs 3 OBOX
napanenbHUX CTIHOK, 3MilWleHUX Mo BepTuKani ogHa BiQHOCHO OAHOI, NPUYOMYy Meplla CTiHKa €
CYMDKHOIO 3 BMYCKHOI YacCTUHOW, LIO BMU3HAYae OTBIP MK AHOM MOPOXHWMHU Ta BiNbHUM Kpaewm
nepLUol CTiHKK, a Apyra CTiHka NpoxoAuTb Big AHa Ha BUCOTY BULLE Big OTBOPY, BU3HAYEHOro NepLUoko
CTiHKOl0. Po3nnaesneHnn meTan, sikMin Tede 3 BMNYCKHOI YaCcTUHM Y BUNYCKHY YacTWUHY, BiAXUNAETLCA
neperopookoBUM Moynem, y pesynbTaTi Yoro Befimka 4acTuHa CMITTS W iHWKUX TBepAUX YacTUHOK
3anuwaeTbes 6ing nigHxoka gpyroi cTiHku. OgHak neperopoakoBMn Mogyrnb, onucaHun y EP3470149,
yTpumye 30ebinbloro HarBaxye CMITTA Ta iHWI TBepAi YacTUHKW, SKi HEe MOXYTb CchigyBaTtu
3BMBUCTMM TOTOKOM, CTBOPIOBaHMM Mneperopogkamu. 3 iHWoro 60Ky, nerwi TBepAi 4YaCTUHKM
3anuwaloTbCA B CYCMEH3il i NPOXoasTb Yepe3 neperopoakoBuin Mogdynb, o6 AOCArTN BUMYCKHOMO
OTBOpY MPOMDKHOrO KoBLlA. bepyun o yBaru, WO po3nnasneHi MeTanu MaloTb BUCOKY LUiIMbHICTb,
TBEPOi YaCTMHKM Merko 3anuuarTbCsa B CYCMeHsil, i edeKTUBHICTb BuOANeHHs LbOro
neperopofKoBOro MOAYnst He € 3af0BINbHOK ANA 6araTbox BapiaHTiB 3aCTOCYBaHHS.

Takox 6yno 3anponoHoBaHO BKIOYATU iNbTpyBanbHUN MOAYNb, SKMA MPOXOAUTbH MO BCil
LUMPUHI NOPOXHWHM MPOMIXKHOrO KOBLUA i pO30iNs€ MOPOXHUHY MPOMDKHOIO KOBLUA MiX BMYCKHO
YacTUHOK Ta BUMNYCKHOW 4YacTuHol. Hanpuknag, y KR200303465 onvcaHo NpOMDKHUIA KiBLU, KWW
MICTUTb iNbTpyBanbHUN MOAYMb, WO MNPOXOAUTL MO BCbOMY MONEPEvYHOMY pPO3Pi3i MOPOXKHUHU
NMPOMDKHOrO KOBLUA, MpPUYOMY inbTpyBanbHWA MOAYMNb MICTUTE INbTpyBanbHUI GROK, AKUR
BM3HAYa€ KaHamnu, 4epe3 SKi po3nnaBfeHMn MmeTan Yy BMYCKHIM 4aCTWHI MOPOXHUHM OOOB'SI3KOBO
MOBMHEH TEKTU, W06 OOCArTM BUMYCKHOI YaCTUHU, TakUM YMHOM BUAANSAYMN OiNblUy YacTUHY CMITTSA i
AOMILIOK i3 po3nnaBfneHoro metany, LWo [OcArae BWUMYCKHOI 4YacTuHW. BukopucTaHHs
(inbTpyBanbLHOro MoAyns A03BONSAE CYTTEBO 3MEHLUUTY KifbKICTb CMITTS | JOMILLIOK, SIKi BUTIKaIOTb i3
NPOMIKHOrO KOBLUA B iHCTPYMEHT, ane TakoX CTaHOBWUTb CyTTeEBY HebGeaneky. HacnpaBgi, 3 Yacom
CMITTS Ta iHWI TBepAi YacTuHkM OyayTb HaKOMWYYBATMUCA Ha BMYCKHI CTOPOHi (hinbTpyBanbHOro
OnoKy, TakMm YMHOM CYTTEBO 3MEHLUYHOYM MPOHUKHICTL inbTpyBanbHOro 6noky Ta 36inbLuyoym
nepenag Tucky (AP), HeoOXigHWUI Onsi NPOXOMXEHHS MOTOKY pPO3NfaBfeHoro metany 4epes
GinbTpyBanbHU 6M0K. TakuM YMHOM, PiBEHb PO3MNMaBreHoro MeTany y BMYCKHIN YaCTWHI MOPOXHUHN
MOXe MiABULLYBATUCH BIJHOCHO PIiBHS Y BWUMYCKHIN YacTWHI OOTW, OAOKM BiH He [OCArHe BEepXHbOI
YacTMHU iNbTpyBanbHOrO Moaynst i He byge TeKTU Hag iNbTpyBanbHUM MOAYMNeM, a He vepes
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QinbTpyBanbHU 6nok. AkWo BMcoTa QinbTpyBanbHOro moayns 0nmsbka 40 BUCOTU MPOMIXKHOIO
KOBLUA, iCHYe ceprio3Ha Hebesneka NponuBaHHSA PO3NMNaBAeHOro MeTtany 3 MPOMDKHOIO KoBLUA 3
BaXXKMMMW Hacnigkamu.

Ona BupiweHHa npobrnemMu NpOMMBaHHA Yy pasi 3aKkynoprloBaHHs inbTpyBanbHOro 6roky B
KR101853768 onuncaHa cuctema inbTpauii, gka MicTUTb KOMOGiHaUil0 pilleHb, 3anpornoHOBaHUX Y
EP3470149 i KR200303465, po3rnsHyTMX BULLE, LUASXOM BKNIOYEHHS (PiNbTpyBanbHOro Moayns mix
nepLUoto | ApYroto CTiHKaMu neperopoakosoro moayns 3rigHo 3 EP3470149. ®inbtpyBaneHUn moaynb
po3TaloBaHNn HWXKYE, HiK TORN, akmii onucaHuin y KR200303465, i mae BMCOTY, aHanoriyHy BUCOTI
OTBOPY, BM3HAYEHOro MepLUo CTiHKOW. [lepwa cCTiHKa Mae QYHKUI0 BiAXWUNEHHS YacTUHKU
pO3nfaBneHoro metany, sikui MpoTikae vepe3 pinbTpyBanbHUN MOAYMb, i BU3HAYEHHSA OOXigHOro
KaHany MK inbTpyBanbHMM MOAynem i NepLUo CTIHKOKW. TakuM YMHOM, Yy pasi 3aKyrnoproBaHHS
QinbTpyBanbHOro OfOKy po3nnaBfeHUn MeTan MOXe TekTU 4Yepe3 obxigHui KaHam, uJepes
dinbTpyBanbHU MOAYMb i APYrY CTiHKY i, TAKUM YMHOM, AOCSAraTWU BUMYCKHONO OTBOPY MPOMIKHOIO
KOBLUA, NPUYOMY Ha DinbTpyBanbHOMY MoAyni Ta ApYrid CTiHUi 3anuilaeTbCcs YacTuHa HanBaXK4oro
CMITTA Ta iHWKNX TBEpAUX YacTuHOK. [pobnema UbOro pilleHHs nonsrae B TOMYy, WO HaBiTb KOMU
GinbTpyBanbHM GNOK He 3akynopeHuir, 3HayHa 4YacTuHa PO3NMaBfeHoro MeTtany npoTikae yepes
06XiaHMIN KaHan, a He Yepe3 QiNbTpyBanbHUA BOK, TAKUM YMHOM 3HVXKYIOUN €DEKTUBHICTL CUCTEMMU
GinbTpauii, onncaHoi B KR101853768.

BignosigHo, icHye notpeba B nokpalleHi cuctemi dinbTpauii, B Skin 6ynm 6 ycyHeHi obmexeHHs,
LLO iCHYIOTb Y Uil ranyai TEXHIKW.

CYTb BUHAXOLOY

BapiaHTn 34iACHEHHA ULbOro BMHAxXo4y CTOCYHTbCA cucTemu inbTpauii ana edgeKkTMBHOro
BMOaneHHs OinblUol YacTUHW CMITTSl Ta iHWKMX TBEpAMX YacTMHOK, He3anexHO Bi4 iX LWifbHOCTI,
NPUCYTHIX Yy po3nfnaBfieHOMY MeTani, KU1 NPoTIKae Yepes NPOMIXKHUIA KiBLU Bif BNYCKHOT YacTUHWN A0
BMNYCKHOI YaCTWHMK, i fika BogHo4yac 3abesnevye BUCOKUW piBeHb Geanekn 6e3 pu3nky nepenveaHHs
po3nnaBneHoro MeTany 4epes kpai NPOMIPKHOrO KOBLUA Yepes3 HecrnpasBHICTb cuctemu dinbTpauii. L
Ta iHWi nepeBarun Lboro BuHaxoay OinbLu AeTanbHO NOSACHEHI B NoganbLlunx po3ginax.

Y BapiaHTax 34iINCHEHHSA LUbOro BUHaxXOA4y 3anporoHOBaHO MPOMiIXKHMI KiBw Ans 6esnepepBHOro
po3nMBaHHA MeTany. Y pisHUX BapiaHTax 34iNCHeHHA BuHaxody npomikHum kiBw (10) Bu3Ha4vae
NMOPOXHWHY, MPU LbOMY MOPOXHMHA Mae BMCOTY NopoxHuHM (h10), BUMIpSHY B30OBX BepTUKanbHOI
oCi (Z), BOBXMHY NOPOXHUHW, BUMIPSIHY B3OOBX MNO340BXHBOI OCi (X), i LULMPUHY MOPOXHUHU, BUMIPSHY
B340BX nonepeyHoi oci (Y), ge X L Y L Z. TlopoxxHWHa MIiCTUTb: BMYCKHY YacTuHy (10i), BUKOHaHy 3
MOXMMBICTIO MPUNOMY NOTOKY poannasneHoro metany (20m), wo BunyckaeTbca Mig Aieo cunm
TSXKIHHA i3 30BHILLHLOI CTOPOHW MPOMDKHOIO KOBLUA B MOPOXHWHY MPOMIXKHOIO KOBLLUA; BUMYCKHY
yactuHy (100), ska MIiCTUTb BUNYCKHMW OTBip (110), BUKOHAHMK i3 MOXNUBICTIO BUMYCKY
po3nnaBneHoro Metany i3 NOpoOXHUHU Yy POpMY; Ta cucTeMy inbTpadii, ska BiAOKpeMme No BCin
LUMPUHI MOPOXHWMHKM BMYCKHY YacTuHy (10i) Big BunyckHoi YactuHu (100). Cuctema dinbTpauii MiCTUTb
dinbTpyBansHU Moaynb (1), SKM NPOXOAWUTbL MO BCiM LUMPWHI MOPOXHUHW | MPOXOANTL BCepeauHi
BKa3aHO| MOPOXHMHK, NPU LbOMY (DiNbTPyBanbHUN MOOYIb MICTUTb BMYCKHY CTOPOHY, Sika 3BEpPHEHa
A0 BryckHoi YacTuHu (10i) npomixHOro koswa i Buctynae i3 gHa (10f) NOPOXHUHWM OO BEPXHLOI
NoBEepXHi, HanWKopoTWa BiACTaHb AKOI Bid AHA, BUMIpAHa B34OBX BepTUKamnbHOI OCi (Z), AOpiBHIOE
MiHiMarnbHIn BUCOTI cbinbTpyBansHoro moayns (h1), i npn ubomy dinbTpyBanbHUA Mogynb (1) MICTUTb
ginbTpyBaneHUn 6nok (1f), akun npoxogute Ha BucoTy ginbTpa (hf) y3goBx BepTuKanbHOi oci (Z) i
3abe3neveHnii kaHanamm (1c), siki NpoxoAsaTb Big BMYCKHOro OTBOPY KaHamny, L0 BigKpMBaeTbCA Ha
BMYCKHI CTOPOHI, 3BEpPHEeHIn A0 BRyckHOT YacTuHu (10i) NpoMibkKHOro KoBLua, 4O BUMYCKHOMO OTBOPY
KaHany, 9KMiW BiOKPUBAETbCA Ha BUMYCKHIN CTOPOHI binbTpyBansHoro moayns (1), 3BepHeHin Ao
BUMYCKHOI YaCTWUHM | BiOOKPEMINEHOT Bif, BUMYCKHOI YaCTUHM BNYCKHOT CTOPOHM rnMubuHoto dinbTtpa (tf).
Cuctema inbTpadii 4OOATKOBO MICTUTb CTIHHUIA MOAYIb (2), KM MICTUTb CTiHKY, WO NPOXOANTb NO
BCill LUMPUWHI MOPOXHMHW | MPOXOAUTb BCEPEAVHI BKa3aHOi MOPOXHWHM Ta BU3Havae oguH abo binbLue
OTBOPIB (20), PO3MNOAINEHMX MO LWUPUHI CTiHKM i no BucoTi oteBopy (h2), BuUMIpSAHI y300BX
BepTukansHoi oci (Z) Big gHa (10f). ®inbTpyBanbHun mMopynb (1) posTawoBaHun Gnvkdye Ao
BUMYCKHOro oTBopy (110), HiXK CTiHHMI mMoaynb (2), i MK CTiHHMUM Moaynem (2) i dinbTpyBanbHUM
mogyrnem (1) Hambinbwoi wupuHu (112), BUMIpSAHWA y300BX NO3A0BXHBOI OCi (X), BU3HAYeHMn
06xigHM kaHan (2b), Takum YMHOM, L0 PO3NNaBfieHUA MeTan MOXE TEKTU TiNbKW Bif BMYCKHOI
YacTMHU [0 BMYCKHOI CTOPOHM QinbTpyBanbHoro mogayns (1) yepes oamH abo Ginblwe OTBOPIB i BiA
opfHoro abo Ginblue O0TBOPIB 40 BUMYCKHOI YacTWMHK, NpoTikaoum abo Yyepes kaHanu inbTpyBanbHOro
onoky (1f), abo yepes o6xigHui kaHan (2b). CtiHHMI BucTyn (2L) BUCTYNAE 3i CTiHKM CTIHHOTO MoAyns
(2) na BigcTaHi Big cTiHHoro Buctyny (d2L) Big gHa (10f), wo He nepeswulLye MiHiManbHOT BUCOTHU
ginbTpyBaneHoro mogyns (h1) (tobto d2L < h1), i nNpoxoguTb Yy HanpsiMKy BMYCKHOI CTOPOHMU
dinbTpyBaneHoro mogyns (1), He KOHTakTyouun 3 chinbTpyBanbHUM Mogyrnem (1), NpuyYoMy CTiHHUR
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BucTyn (2L) mae wupwuHy (t2L), BUMipsiHy B3goBx no3goBxHboi oci (X), npu ubomy 20 mm < t2L < t12.
Kpim Toro, Buctyn dinbtpa (1L) BucTynae 3 BnyckHOi CTOpOHU DinbTpyBanbHoro moayns (1) Ha
BigcTaHi Big Buctyny dinetpa (d1L) Big gHa (10f), wo nepesuye Bucotn otsopy (h2) (tobTto d1L >
h2), i amiweHnn BigHOCHO cTiHHOro BuUcTyny (2L) (tTo6to d1L # d2L), mpuyomy BucTyn pinbTpa
NPOXOAMUTb Yy HaNPSAMKY CTIHHOro Moayns (2), He KOHTaKTYIo4M aHi 3i CTIHHUM MoZgyrneM, aHi 3i CTiIHHUM
BUCTYNOM, npu4omy Buctyn oinbtpa (1L) mae wupuny (t1L), BUMipsiHy B3A0OBX NO340BXHBOT OCi (X),
npu ubomy 20 mm < t1L < t12.

Y pisHMX BapiaHTax 3aiicHeHHs BMHaxody BigHoweHHs (h2/h1) Bucotn otBopy (h2) oo BMCOTHU
dinbTpyBaneHoro moayns (h1) craHoBute Big 20 % go 95 % (0,2 < h2/h1 < 0,95), nepeBaxHo Big
40 % po 80 %.

Y pisHUX BapiaHTax 3A4iNCHEHHs BMHaxody BigHoweHHsa ((t1L+t2L)/t12) cymn wwmpuH (t1L, t2L)
ginbTpa Ta CTIHHUX BUCTYNIB A0 HanbinbLwoi wupuHm (112) obxigHoro kaHany craHoBuTb Big 20 % go
150 % (106710 0,2 < (t1L+t2L) / 112 < 1,5), nepeBaxHo Big 30 % no 120 %, 6inbw nepeBaxHo Big 50 %
8o 100 %.

Y pi3HMX BapiaHTax 34iMCHEHHS BUHAxody CTiIHHWMIA MOAYMNb MICTUTb OOWH OTBIP, KA NPOXOauTb
Bif, HWKHbOI MeXi, BigokpemneHoi Big gHa BiactaHHio Big 0 0o 5 % Bucotu nopoxHuHu (h10) go
HWXKHBOTO Kpat CTiHKW, BMU3HA4yaoum BucoTy oTBOpY (h2) Ak BiACTaHb, WO BiAOKPEMNIOE OHO BiA
HanbinblW BigAaneHoi TOYKM HMKHBOTO Kpak. B anbTepHaTMBHOMY BapiaHTi B OpYroMy BapiaHTi
30JiICHEHHS BMHaxody CTiHHUWA MOAynb MICTUTL Binblue HiXX OAWMH OTBIP, MPU LUbOMY BEPXHi OTBIp
BM3HAYEHUI K OTBIp, KU Mae MeXy, Hanbinblu BigganeHy Big AHa, BioOKpeMIeHy Big AHA BUCOTO
otBopy (h2).

Y pisHux BapiaHTax 34iNCHEHHS BMHaxody BucoTa oteopy (h2) Moxe BiQHOCUTMCA OO BMCOTU
nopoxuuHmu (h10) wnsxom BigHoweHHs (h2 / h10) Bucotn otBopy (h2) oo BucoTn nopoxHuum (h10),
wo ctaHoBuThb Big 10 % po 60 % (0,1 h2/h10 < 0,6), nepeBaxHo Big 40 o 60 %.

Y pisHux BapiaHTax 34iMCHEHHS BWHaxo4y 3BUBUCTICTb OBXiAHOMO KaHany MOXHa
oxapakTepusyBaTu LyKe MNPOCTO LUMSAXOM BU3HAYEHHA MPAMOI MiHil, gka npoxoauTb MK OHOM Yy
BMYCKHIN YaCTWHI Ta BUMYCKHOIO YaCTMHOIO, LLO NPOXOAUTbL Yepes 06XiaHWn kaHan, ska abo He icHye,
OCKIfNbKM NpsiMa MiHis He MoXe gocaratu gHa, abo npoxoautb Yepes obxigHW KaHarn, He BNnpar4dnch
y Tyronnaeskui enemMmeHT, abo yTBoptoe KyT (0) 3 BepTukanbHOW Bicclo (Z) He 6Ginbwe Hix 70°,
nepeBaxHo He BinbLue Hixx 60°, BinbL nepesBaxHO He BinbLue Hix 45°.

Y pisHMX BapiaHTax 34iNCHEeHHSA BMHaxody BMCTyn oinbTpa (1L) postawoBaHuin "Hag" CTiHHWUM
Buctynom (2L). IHwumn cnosamu, BigcTaHb Big BuCTyny dinbtpa (d1L) moxe 6ytn GinbLioto, HixX
BiACcTaHb Big cTiHHOro Buctyny (d2L) (To6to d1L > d2L). B anbTepHaTMBHOMY BapiaHTi BUCTYN
ginbTpa (1L) moxe 6yTu po3TawoBaHuii nig CTiHHMM BUCTYNOM (2L). IHWMMKM cnoBamu, BiaCcTaHb Bif
BuCTYny qinbtpa (d1L) moxe ByTn MeHLIOW, HiX BiACcTaHb Big cTiHHoro Buctyny (d2L) (tobto d1L <
d2L). Ane BucTyn ¢inbTpa He po3TalloBaHW HA OOHOMY PiBHI 3i CTIHHUM BUCTYMNoM, TOOTO BiACTaHb
Big BMCTYnNy dinbTpa (d1L) He gopiBHIOE BiacTaHi Big cTiHHoro Buctyny (d2L) (to6to d1L # d2L).

Y pi3HMX BapiaHTax 34iNCHEHHS BUHaxOA4y CTiHHWWA mMoAynb (2) Moxe MICTUTK Binblue HiXX oguH
CTiHHMMA BucTyn (2L), ski mapanenbHi OOWMH OLHOMY, HIKONMW HE KOHTaKTYlOTb OAWMH 3 OOHUM i
po3nogineHi No BUCOTI CTIHHOMO Moayns (2). AHanoriyHo, inbTpyBanbHUn MOAyMb (1) MOXe MICTUTH
Binblwe Hix ogunH BMCTYN dinbTpa (1L), aki napanensHi ognH 0OQHOMY, HIKONM HE KOHTaKTYOTb OOMH 3
OOHWUM | pO3noAineHi no BUCOTI inbTpyBanbHoro moaynsa (1). OaunH abo Ginblwe CTiHHMX BUCTYNIB
Ta/abo BUCTYNiB QinbTpa BU3HAYaoTb Y KOMOiHaLi 4ogaTKoBI neperopogky B o6xigHoMy kaHani.

Y pisHMX BapiaHTax 3[4iNCHEHHA BUHAxXo4y KOXHa rneperopojka Bu3HayeHa LWoHaMeHLe CTiHHUM
BMCTYMOM i BACTYNOM pinbTpa, Npu LboMy OOXiOHWIA KaHan BUKIMKAE iHBEPCit0 CKNagoBOi HANpsMKY
NOTOKY B3J0BX MNO300BXHbOI Oci (X) po3nnaBneHoro Metany Ana NpoXo[XeHHS NOTOKY Bif BMYCKHOI
YaCTUHM OO BUMYCKHOT YaCTUHU NMOPOXHUHM.

Y LlOHaNMeHLle O4HOMY BapiaHTi 3[4iIMCHEHHS BUHAXO4y HWXKHs Mexa hinbTpyBanbHoOro 6moky
Moxe OyTu BifoKpeMrieHa Bif AHa NMOPOXHUHM MeHLIow BiacTtaHHio (hd), wo ctaHoeuthb Big 0 o 10
cm (TobT1o 0 < hd < 10 cm), nepeBaxHo Big 2 Ao 5 cm. BepxHsa mexa dinbTpyBansHOro 6noky Moxe
OyTn BigokpemneHa Big aHa BiactaHHo (hf+hd), Takum ynHom, wo BigHoweHHs ((hf+hd) / h2) BkasaHoi
BigcTaHi ((hf+hd)) go Bucotn oteopy (h2) ctaHoBute Big 0,7 o 1,2 (to6to 70 % < (hf+hd) / h2 <
120 %), nepeBaxHo Big 80 % go 100 %.

Y WwoHarMeHLIe OAHOMY BapiaHTi 34iNCHEHHS BUHAaxXOAy CTiHHWI BUCTYN (2L) BUCTYNae 3 YacTUHU
LWUMPUHU CTIHKW; B AeAKUX BapiaHTax 34iIMCHEHHs BUHaxody CTiHHUM BuUcTyn (2L) BucTynae 3i BCiel
LUMPUHWN CTIHKN.

Y WoHanMeHLe 0AHOMY BapiaHTi 3aiCHeHHA BUHaxoay BucTyn dineTpa (1L) BUCTYNae 3 YacTuHu
LUMPUHKU BMYCKHOI CTOPOHU (binbTpyBanbHOro moayns (1); y Aesikux BapiaHTax 34iNCHEHHSA BUHaxondy
BUCTYN pinbTpa (1L) BUCTYNae 3 yciei WiMpuHM BNYCKHOT CTOPOHU (pinbTpyBansHoro moayns (1).

OMUC rPA®IMYHNX MATEPIATIIB
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Moganbwnin getanbHUIA OMUC Pi3HMX PO3KPUTUX CnocobiB, npoueciB, KOMNo3uuin i BMpoGIB
CTOCYETbCS CYNPOBIgHUX rpadiyHMX MaTepianis, y SKuX:

Ha @ir. 1 nokasaHui Buza 360Ky 3 BUpPi3OM MeTanyprinHoOl yCTaHOBKU, LLO MiCTUTb NPOMIXKHWMI KiBLL,
3rigHO 3i LLOHaNMeHLIe OAHMM BapiaHTOM 3[4iMCHEHHS 00'eKTa LbOro BUHaxoay.

Ha ®ir. 2 nokasaHui BMA 3BepXy B NMEPCMeKTUBi MOPOXHUHU MPOMDKHOrO KOBLUA 3rigHO 3 UuM
BMHaX040M.

Ha @ir. 3(a)-3(d) nokasaHi pi3Hi BapiaHTV 34iIMCHEHHSA YaCTWH CTIHKM 3rigHO 3 LM BUHAXO40M.

Ha ®ir. 4(a)-4(f) nokasaHi Buan 300Ky 3 BMPI3OM Pi3HMX BapiaHTIB 34iINCHEHHST cMcTeM QoinbTpauii
3rigHO 3 MM BMHaxXo4oM.

Ha ®ir. 5(a) ta 5(b) nokasaHi Buan 300Ky 3 BUPI3OM, LIO iNIOCTPYOTb Pi3HIi PO3MipKM CUCTEM
dinbTpauii 3rigHo 3 LMM BUHAXOA40OM.

Ha ®ir. 6(a) Ta 6(b) nokasaHi Bugn 360Ky B NEpPCneKTUBi, WO iNIOCTPYIOTb TE, K BUMIPHOETHCS
BrcoTa nopoxxHuHM (h10).

Ha ®ir. 7(a) Ta 7(b) nokasaHi BuaM 3Bepxy B NEpCneKkTMBi ABOX anbTepHaATUBHMUX BapiaHTIB
30iINCHEHHSI NPOMIXKHUX KOBLUIB, SIKi MICTATb BinbLUe HiXX OOWUH BUMYCKHMIA OTBIP MPOMIDKHOIO KOBLLA.

OETANBHUIN OMUC BUHAXOOY

Y npouecax Ge3nepepBHOro hopmMyBaHHA MeTarny po3nnasfeHui MeTan NepeHocATb 3 OAHiel
MeTanypriiHoi €MHOCTi B iHWY, y dopmy abo B iHCTpyMeHT. Hanpuknag, sk nokasaHo Ha ®ir. 1,
po3nMBHMIM KiBW (5L) HanoBHIOWTbL PO3nNfaBneHMM MeTanom i3 nedi (He nokasaHo) i nepemillyoTb
Yyepes NpoMikHMI kiBw (10) ANs BUNYCKy po3nnaBfeHoro MeTany 3 KoBLUa, 3a3BU4an Yepes 3axXMCcHUN
KOXYX pO3nuBHOro KoBswa (5s) y npomixkHuI KiBw. oTiM po3nnaeneHunii MeTan MOXHa po3nuBaTu
yepe3 po3nMBHMI cTakaH (15) i3 BumyckHoro oTtBopy npomixHoro koBwa (110) y cdopmy abo
iHCTPYMeHT (25) onsa Ge3nepepBHOro YOpMyBaHHsI MIIOCKMX 3aroTOBOK, 3aroTOBOK, ©arnok, TOHKMX
NMOCKNX 3aroToBoK Towo. [oTik po3nnaBneHoro metany 3 KoBLUA B NPOMDKHUI KiBLI Ta 3 MPOMIKHOIO
KoBLa y popmy abo IHCTPYMEHT pyxaeTbesa Mig Aieto cunm TsxiHHG. ButpaTy moxHa perynioBaTtu 3a
AONOMOrol WnbepHNx 3aTBopiB, SKi MalTb rigpasrivyHe CrnoflyvYeHHs 3 BUMYCKHUM OTBOPOM
PO3MMBHOIO KOBLUA Ta NPOMDKHOro koBwa. LUnbepHuin 3aTBOp po3nmBHOro koswa (5g) MOXHa
BMKOPUCTOBYBaTU AN KepyBaHHS LUBMAKICTIO MOTOKY 3 PO3MMBHOIO KOBLUA i HaBiTb MepepuBaHHSA
NOTOKY B repMETUYHOMY MOMOXKEHHI. AHANOMYHUM YMHOM, LUINBEPHUIA 3aTBOP NPOMIKHOrO KOBLUA (He
nokasaHui) MOXHa BUKOPUCTOBYBaTW ANS KEpPyBaHHS LWBMAKICTIO MOTOKY MPOMIXKHOIO KOBLUA i
nepepmBaHHs MOTOKY B repMeTMYHOMY MOJOXKEHHI. YacTo LWBMAKICTE NOTOKY i3 MPOMIKHOrO KoBLUA
KepyeTbcs Npobkoto (7), a He WnbepHUM 3aTBOPOM.

Ockinbkn po3nMBaHHA MeTany y dopmMy abo iHCTpymeHT Mae BigbyBaTucst Ge3nepepBHO,
NpPOMIXKHUWIA KiBLU Bigirpae ponb Oydepa, i piBeHb (h20) po3nnaeBneHoro metany B NPOMiIXKHOMY KOBLLI
Ma€e 3anuwiatucs no CyTi NOCTIHUM MNpPOTArom Bceiel onepadii poanuBaHHa. OpHak piBeHb (h20)
pO3NiaBneHoOro MeTany B NPOMIKHOMY KOBLLUi 3HMXKYETLCS Mif Yac 3aMiHU CTaporo po3fvMBHOIO KOBLLA
nicnsi MOro CropOXHEHHA HOBMM PO3NNBHMM KOBLLUEM, HAaroBHEHUM po3nnasneHnm MmetarnoMm. MNoTik i3
NPOMDKHOrO KOBLUA MiATPUMYETBCA MO CyTi MOCTiHUM wWwnaxoM (1) CKOpPOYEHHS 4Yacy 3amiHu
PO3MMBHOrO KoBLA Ta (2) KepyBaHHA OTBOPOM BMMYCKHOrO OTBOPY MPOMiKHOro koswa (110) 3a
aonomoroto npobku (7) abo wnbepHoro 3aTeopy.

Mpun3BoanTb 0O TPYOHOLWIB HAsABHICTb TakuxX OedekTiB, SK BKIMIOYEHHA Ta AOMILKW Y BianuTux
MeTanesux getansax. OgHUM i3 axepen Takmx AedekTiB € HasBHICTb CTOPOHHIX TiN y po3snnaBneHomy
mMeTani (20m), Wwo MiCTUTbCS B NPOMKHOMY KOBLUI. LUnak (20s) Takox MOXe CrpUaTU BUHUKHEHHIO LIUX
AedekTiB. HalvacTille BOHM BUHMKAKOTb Yepes3 CMITTS i AOMILLKK, SiKi Oynu NpUCYTHI B pO3NMBHOMY
KOBLIi abo BWKNUKaHi 3HOCOM TYronnaBKuUX MaTepianis B AiNsHUi pO3MMBaHHA NMPOMIKHOIO KOBLUA
BHaCNigoOK yaapis Ta TepTs MK po3nnasneHyM MeTanoMm i TyronnaBkMMn Matepianamu. Baxnmeo He
AONYCTUTU MNOTPanMsHHS TaKoro CMITTS i OOMILWOK Yy BWUMYCKHUA OTBIp MPOMDKHOrO KoBLla, W06
3MEHLUUTU KiNbKICTb AedeKTiB y BignnuTnx mMetanesunx getansx.

3rigHo 3 pisHMMKM BapiaHTamu 34iNCHEHHS 06'ekTa LbOro BMHAxXody, SK NpointcTpoBaHo Ha dir. 1,
npomikHmi kiBw (10) ansi ©6e3nepepBHOrO0 pPO3NMBaHHA MeTany 3rigHO 3i LOHANMEHLUEe OAHUM
BapiaHTOM 3iNCHEHHSA LbOr0 BUHAxoAdy BM3HAyae MOPOXHWHY, ska Mae BucoTy nopoxHuHu (h10),
BMMIpPSIHY B340BX BEPTUKAIBHOI OCi (Z), AOBXUHY MOPOXHWUHU, BUMIPSIHY B3A0BX NO300BXHbLOI OCi (X),
i LUMPUHY MOPOXHMHK, BUMIpSIHY B30OBX nonepeyHoi oci (Y), npuyomy X L Y L Z. lopoxXHMHa MIiCTUTb
BMYCKHY YacTuHy (10i), BUKOHaHY 3 MOXIMBICTIO NPUAOMY MOTOKY po3nnasneHoro metany (20m), wo
BUMYCKAETbCA Ni4 Ai€0 CUMM TAXKIHHA 3 30BHILUHBOI CTOPOHU MPOMDKHOMO KOBLUA B MOPOXHUHY
NPOMIKHOro KoBLa. BiH MicTUTb BUNYckHY YacTuHy (100), Ska MICTUTb BUNYCKHUI OTBIP MPOMDKHOMO
koBLua (110), BAKOHAHWUI i3 MOXIMBICTHO BUMYCKY MeTarny po3niaBfieHoro 3 NopoXHUHM y doopmy abo
iHCTpYMeHT (25). lNopoxHunHa MICTUTb cucTemy inbTpauii, Ska BiJOKPeMmMe Mo BCi LUMPUHI
NPOMDKHOro KoBLUa BRyckHy yacTuHy (10i) Big BunyckHoi YactuHu (100) i MiCTUTL PinbTpyBanbHWUIA
Mogyrnb (1), AKMA NPOXOAWTbL MO BCI LLUMPWHI MOPOXHWHKM | NPOXOANTb Y3O0BX BepTUKanbHOI oci (Z)
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Big AHa (10f) MOpPOXHUHM Ha MiHIManbHy BUCOTY QinbTpyBanbHoro moayns (h1) 4O BepxHbOI
NoBepXHi, iNbTpyBanbHUA MOAYNb MICTUTbL BMAYCKHY CTOPOHY, 3BEPHEHY A0 BMYCKHOI YacTuHu (10i)
NPOMIXKHOro koBLa. inbTpyBanbHUA Mmoaynb (1) MicTUTL inbTpyBansHun 6nok (1f), akni npoxoanTb
no sucoTi cinbTpa (hf) B3gox BepTukanbHOi oci (Z) i 3abe3neyeHnn kaHanamu (1c¢), ki npoxoasaTb
Bij OTBOPY BMYCKHOrO KaHamny Ha BMYCKHIM CTOPOHi OO BWUMYCKHOTO OTBOPY KaHamy Ha BUMYCKHIN
CTOPOHI (hinbTpyBansHOro moayns (1), 3BepHeHiI A0 BUNYCKHOT YaCTUHM | BiOOKPEMINEHIN Bif BMNYCKHOI
CTOPOHM rmunbuHoto dinbTpa (tf), | CTiHHMM Moaynb (2), 9K MICTUTb CTiHKY, O NpoXoauTb NO BCIK
LUMPVWHI NOPOXHUHM | MPOXOANTb Y34OBX BEpTMKANbHOI oci (Z) i Bu3Ha4yae oguH abo Ginblie oTBOpIB
(20), po3noaineHnx no WMpKWHI CTiHKK i No BucoTi oTBopy (h2), BUMipsIHIN y300BX BEpTMKAnbHOI OcCi (Z)
Big gHa (10f).

dinbTpyBanbHUn Moaynb (1) po3tawoBaHuin 6nivkye Ao BuUnyckHoro otBopy (110), HiX CTiHHWIA
Moaynb (2), i Mk CTiHHUM MoayrneMm (2) i dinbTpyBanbHUM Moaynem (1) Hanbinbwoi wupuHn (t12),
BUMIPSIHUIA B300BX MO3OOBXHbLOI OcCi (X), BM3HA4YeHUn oOXigHUM kaHan (2b), Takum YMHOM, LWO
po3nnaBneHnin MeTan MOXe TeKTM TiNbKW Bif BMYCKHOI YaCTWMHM [O BMYCKHOI CTOPOHM MOAyns
dinbTpyBansHoro (1) yepes oguH abo Ginblwe oTBopiB (20) i Big ogHoro abo Ginble oTBopiB (20) A0
BMNYCKHOI YaCTWHK, NpoTikaoun abo yepes kaHanu dinbTpysanbHoro 6roky (1f), abo yepes obxigHun
kaHan (2b).

MopoxHuHa: MNopoxHuHa mae BucoTy nopoxHuHu (h10), BUMipsSIHY B3AOBX BepTuKanbHOiI oci (Z),
AOBXWUHY MOPOXHUHN, BUMIPSHY B3OOBX NO3A0BXHBOI OCi (X), i LULMPWHY NOPOXHUHW, BUMIPSHY B340BX
nonepeyHoi oci (Y), npuyomy X L Y L Z. TlopoxHuHa BusHavaeTbca gHoMm (10f), oToueHum
nepudepiiHumMmn cTiHkamy. Ak nokasaHo Ha ®ir. 6(a) i 6(b), Bucota nopoxHuuu (h10) Bignosigae
PiBHIO piOVMHK, sIKa 3anOBHIOE MOPOXHMHY, BUMIipAHY Big gHa (10f) mopoxHuHKW, Yepe3 Ky piguHa
BUTIKAE 3 MOPOXHUHMU, Yepe3 Ti Kpan (6e3 KpULLKM, Lo 3aKkpuBae MOPOXHUHY). |HWKMMK cnoBamu, ue
HanMMeHLa BUCOTa NepudepinHMX CTIHOK, BUMipsiHA Big AHA OO0 BEPXHbOI YacTUHWU nepudepinHnx
CTIHOK. AKWO npomixHUi kiBw 3abesneyveHnit nepenneBHnM HockoM (10s), Bucota nopoxHuHu (h10)
AaBnse coboto BiAcTaHb, ska Bigokpemntoe aHo (10f) Big HMXHBLOT YacTMHKU HOocka (nop. Pir. 6(b)).

lMogava posnnaBneHOro MeTany B NPOMDKHWA KiBLW  3A4INCHIOETBCS  LUMASXOM  3anmMBaHHSA
po3nnaBneHoro MeTtany 3 po3nueBHoro koswa (5L) nig Aieto cunmn TSXKIHHA Yy NpuManbHy YacTuHY
NOPOXXHWHM MPOMDKHOIO KoBLWIA. [ns 3axvMcTy PO3NMBHOrO MOTOKY Bif aTtmMocdepHux 3abpygHeHb
PO3MMBHMM KiBW 4YacTo 3abe3neyyloTb 3aXMCHUM KOXYXOM pos3nuBHOro koswa (5s). LWo6
nepewwkoanTn nNpobot PO3NMBHMM MOTOKOM AHA MOPOXHWHM Nig yac ydapy 00 HbOro, ygapHy
noaywky (9) (abo ygapHuin Kopob) 4acTo po3MiLLylOTb BCEPEAVHI 30HU yaAapy, Ae PO3fMBHMI NOTIK
yaapsietbcs 06 gHo. OAMH NPOMDKHWMIA KiBLI 3a3BM4yait 06CNyroByeTbCA OOAHUM PO3NMBHUM KOBLUEM
(5L) 3a pas. Xoua Len BUHaxig Moxe OyTV 3aCTOCOBaHMI A0 CUCTEM Nogadi 3 Kiflbkoma po3fnvMBHUMU
KOBLUAMM.

Ak nokasaHo Ha Pir. 7(a) i 7(b), NOpOXHNHA MOXe MICTUTK Binblue HiXX OOUH BWUMYCKHWUIA OTBIp
npomixkHoro koswa (110), wo obcnyroByeTbCA pPoO3NMBHMM KoBlweM (5L). Y Byab-akoMy Bunagky
3aBXAM € WOoHaMeHLLe ogHa AingHka nogadi metany, nos'a3aHa 3 ogHMM abo GinbLie BUNYCKHUMM
OTBOPaMM NPOMIXKHOro koBLwa (110), KOXKEH 3 AKMX BM3HAYae LINAX NOTOKY MeTany, WO NpoXoauTb
MiXX MPUAManbHOK YacTUHOW (MPOINCTPOBaHOK Ha dirypax sk MonoxeHHA kopoba abo yaapHoi
noaywku (9)) i BUNycKHMM OTBOPOM MpOMixHOro koswa (110). 3rigHo 3 BMHaxo4oM AOCTaTHLO, LWo6
yCi WMAXU MNOTOKY OynM nepexonnieHi WoHaMeHLIe OAHiel cuctemoro inbTpadii, sk geTanbHiwe
OnncaHo Hwxkye. Y pasi HasiBHOCTI DinblUe HiXXK OQHOro BUMYCKHOIO OTBOPY MPOMiKHOro koBwa (110)
ANs BiANOBIOHOCTI Uih BUMO3i MOXe 3HagobuTucs Ginblue Hixk ogHa cuctema dinbTpaduii.

Ak nokasaHo Ha ®ir. 1, 4(a)-4(f) i 5(a) i 5(b), B cTauioHapHOMY pexuMi, TOGTO KOnu B LLeN MOMEHT
3 PO3MMBHOMO KOBLUA BUMYCKAETLCA CBDKUIA pO3NnaBneHui meTan y NpOMiKHWA KiBLU, MOPOXHUHA
3aMnoOBHIETLCA Ha MO cyTi nocTinHomy piBHi (h20) posnnasneHum Metanom (20m). Jluwe B nepioa
3aMiHW MOPOXHBOrO PO3NMBHOrO koBwa (5L) Ha HOBMIA MPOMIKHUIA KiBW HE MOJAlTb CBIXKWN
po3nnaeneHun metarn, i piBeHb (h20) po3nnaBneHoro mMetany B NPOMiKHOMY KOBLUi 3 YacoM nagae,
OCKIiNbKN pO3MnMBaHHA BigbyBaeTbCsi Ge3nepepBHO. [1OCTIMHOO LWBMAKICTIO MOTOKY 3 BUMYCKHOMO
OTBOPY MPOMDKHOIO KOBLUA KEPYITb 3afeXHO Bid 3HWKEHHS TUCKY 3a Aonomorow npobku (7) abo
LwnbepHOro 3aTBopy (He Noka3aHMN) y BUMYCKHOMY OTBOpPi MPOMiXHOro koBLwa (110).

Pisenb (h20) posnnasneHoro metany (20m) He Moxe nepeBullyBaT BUCOTY MOpoxHUHU (h10)
(To6T10 h20 < h10), Wob po3nnaBneHun MeTan He BUTIKaB i3 NPOMIXKHOIO KOBLUA Yepes kpai abo 4yepes
nepennBHun Hocok (10s). PiBeHb (h20) posnnaBneHoro meTany B CTaliOHapHOMY PeXunmi Moxe
cTtaHoBUTK Big 75 % 1o 90 % Bucotn nopoxHuHu (h10). Buwmid piBeHb HagMipHO 36inNbLUNTL PU3KK
nepennBaHHs, a HWXYUIA piBeHb 30iNbLUNTL BApTICTb NPOMIKHOIO KOBLUA HAATO BEMKNX PO3MIpIB.

Cuctema dinbTpauii: Cuctema inbTpauil po3ainse NoOpoXHUHY Ha BRyckHY yacTuHy (10i) Ta
BunyckHy 4YacTtuHy (100). BnyckHa vactuHa (10i) MiCTUTb OiNsiHKY, e CBDKMWA MeTan 3anvBaeTbCH B
MOPOXHWMHY MPOMDKHOrO KoBWA 3 poanuBHoro koBwa (5L). BwunyckHa uvactmHa (100) micTuTb
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BUMYCKHWIA OTBIp NPOMiXXHOro koBwa (110). Po3nnaBneHnn metan 3anuBaeTbCsi Y BMYCKHY YACTUHY i
NMOBMHEH TEKTU Yepes3 cucTemy inbTpadii, o6 BUTIKATM 3 BUMYCKHOrO OTBOPY NMPOMDKHOrO KOBLUA
(110) y dopmy abo iHcTpymeHT (25). Cuctema oinbTpauii MICTUTb CTiHHMKA Moaynb (2) i
dinbTpyBansHUn Moaynb (1), Wo MicTUTL GinbTpyBansHun 6nok (1f), 3abesnedyeHun kaHanamm (1c),
SKi MPOXOAATb Bi4 BMYCKHOro OTBOPY KaHamy Ha BWUMYCKHIN CTOPOHI @inbTpyBansHoro moayns (1),
3BEpHEHI A0 BrnyckHoi YacTuHK (10i), 4O BUMYCKHOrO OTBOPY KaHany Ha BUMYCKHIiN CTOPOHI, 3BEPHEHIN
00 BMNYCKHOT YacTtuHm (100).

Posnnaenenunn metan (20m) mae aBa BapiaHTU: NPOTIKATU TiNbKK Yepe3 QinbTpyBanbHUIA OnOK,
yepes kaHanu (1c) dinbTpyBanbHoro 6roky (1f) abo yepes ob6xigHUM kaHan (2b), BU3HAYEHUI MiX
GinbTpyBanbHUM mogynem (1) i cTiHHMM mogynem (2).

PisHi BapiaHTK 34INCHEHHS PO3KpPUTOro ob'ekTa LbOro BMHAXOAY CTOCYIOTbCS KOHCTPYHBAHHS
cucteMmn QinbTpaLii TakuM YMHOM, LWO B CTauioHapHOMY pexuMi Ginbwe Hik 50 % posnnaBneHoro
MeTany, Wo NpoxXoauTb Yepes3 cucTtemy pinbTpadii, MpoTikae Yyepes kaHanu inbTpyBanibHOro 6rmoky
(1f). Ak i Byab-aka cuctema dinbTpauii, dinbTpyBansHi 6noku (1f), Aki BUKOPUCTOBYIOTL Y NPOMIKHUX
koBwwax (10), 3aKynoprolTbCs CMITTAM | TBEPAUMW YaCTUHKaMM, WO 3anUWIUNNCS BULLE 38 NOTOKOM
Big (inbTpyBanbHoro 6noky. OgHuMM 3 cnocobiB  BUMIPIOBaAHHA CTYNEHs  3aKynoploBaHHS
dinbTpyBansHoro 6noky € KOHTponb 3miHM nepenagy Tucky (AP = (Pu - Pd)) 3 yacom Buwie 3a
notokom (Pu) BiQHOCHO NonoXeHHsa Hwxye 3a notokom (Pd) Big dinbTpyBansHoro 6noky. MNepenag
TUCKY 30iMblIyeTbCA WOAO HOMiHanbHOro nepenagy Tucky (APO) 3i 36inbleHHAM CTyneHs
3aKynoptoBaHHS. Y LbOMY BMHaxoi NepeBaxHo, Wob y pasi nagiHHa TUCKY, WO NepeBullye y ABa
pasn HoMiHanbHUIA nepenag Tncky (Todto ansa AP/APQ < 2), 6inblue Hix 50 %, nepeBaxHoO GinbLue Hix
60 %, BinbLw nepeBaxHo BinbLue HiXX 75 % po3nnaBneHoro Metany NpoTikano Yepes inbTpyBanbHUN
6rok (1f). | HaBnakn, nepeBaxHO, WO6 4Yepe3 obxigHun kaHan (2b) npotikano meHwe Hix 50 %,
nepeBaxHo MeHLe Hixk 40 %, nepeBaxHO MeHLe Hixk 25 %.

Cuctema cinbTpauii 3a UMM BMHAX04OM [03BONSAE YTPUMYBATU 3HAYHI KINbKOCTI CMITTS Ta iHLLIMX
TBEPAMX YaCTUHOK, NMPUCYTHIX Y PO3NnaBneHoMy meTarni, nepea BUMNYCKOM pO3nnaBneHoro metany y
dopmy abo iHCTpymeHT (25). MNpwu LuboMy, B pasi HagMIpHOro 3aKynoptoBaHHs diNbTpyBarnbHOro 6roky
(1f), Wwo npmn3BoaNTbL 4O BMCOKUX NepenagiB TUCKY Ha ginbTpyBanbHOMY 6oL, po3nnaBneHnin MeTan
MOXe TEKTW Yy BUMYCKHY 4acTuHy (100) yepe3 obxigHun kaHan (2b). TakMm 4YMHOM, pO3nnaBneHUNn
MeTan He 3acTpsarae Yy BnyckHin vacTtudi (10i), nigHimMaoum piBeHb po3nnaeneHoro metany
Hebe3neyHo 6nu3bko Ao BuUcoTM MopoxHuHu (h10) y BnyckHin 4acTuHi abo Buwe Big Hei, LWo
NPU3BOAWTL A0 BAXKMX HACMigKIB y BUrMNSAi BUNMBaHHSA PO3NSiaBneHoro MeTtany 3 MPOMiKHOrO KOBLUA.

Ha BigmiHy Big cuctemu, onucaHoi B KR101853768, po3rnaHyTi Buwe, cuctema ginbTpadii 3a
LUM BMHAxXo4OM He BMMarae 3nvBy, po3TalloBaHOrO HUXYe 3a NOTOKOM Bif, pinbTpyBanbHOro moayns
(1), mix dineTpyBanbHMM mogynem (1) i BUMYCKHMM OTBOPOM MpomikHoro koswa (110). Oani
AeTanbHO onncaHa KOHCTPYKUis cuctemm dpinbTpadil 3a UMM BUHaxXo4oM.

CtiHHun mogynb (2): CTiHHWMIA moaynb (2) sBnsie cobo OAMH i3 ABOX OCHOBHUX KOMMOHEHTIB
cuctemmn inbTpauii 3a UMM BMHaxXodoM, SIKMA pO3Ainse MOPOXHUHY Ha BNyckHy yacTtuHy (10i) Ta
BunyckHy 4actuHy (100). CtiHHMA moaynb (2) € cymikHuMm i3 BnyckHot 4actuHow (10i) i
BiJOKpPEMIIEHUI Bi, BUMYCKHOrO OTBOPY MPOMDKHOIO KoBlla qinbTpyBaneHUM mogynem (1). CTiHHURA
Mogynb (2) MICTUTb CTiHKY, SIka MNPOXOAWUTb MO BCIM LUMPWUHI MOPOXHWHM | MPOXOOUTb Y3O0BX
BepTukanbHOI oci (Z) OO BepxHbOro kpaw. BiH BusHavae ogmH abo 6Ginbwe oTBOPIB (20),
po3noAineHnx No LWMPKWHI CTiHKK i N0 BUCOTI oTBopy (h2), BUMIPSHIN y300BX BepTuKanbHoi oci (Z) Big
AHa (10f). BepxHin kpan CTiHK/M po3TawoBaHMi BuULle Big cTauioHapHoro piBHs (h20) posnnasneHoro
mMeTany. BepxHin kpan 3a3Bnyan posrawioBaHui Ha BigcTaHi Big gHa (10f), aka ctaHoBuTb Big 90 % Ao
100 % Bucotn nopoxHuHu (h10), nepeaxHo Big 95 % o 100 % h10. Y Bunagky, SKLWO MNPOMIKHWUN
KiB 3abe3neyeHunn nepenvBHMM Hockom (10s), BepxHin kpan Moxe npoxoautu suwe Big h10,
nepeBakHO Ha OAHOMY PiBHi 3 BIfIbHUM KPAEM NPOMIXKHOIO KOBLUA, BUKITHOYAOUN NepenvMBHUIN HOCOK.
Lle ocobnuBo cTocyeTbCa BuUMagKy, Konu nepenvBHui Hocok (10s) po3TalloBaHWiA Yy BUMYCKHIl
yacTuHi (100).

Ak nokasaHo Ha ®ir. 3(a)-3(d), oguH abo Ginblue oTBOPIB (20) MOXYTb MaTW pi3HYy reomeTpito. Y
BapiaHTi 3aiCHeHHA BUHaxoay, npointctpoBaHomy Ha ®ir. 3(a) i 3(b), oanH oTBip (20) NpoxoauTb Big
AHa (10f) 0o HMXKHBOrO Kpato CTiHKK, SIKUA MOXe ByTu NpsMuUM i napanensHuM gHy (nop. ®ir. 3(a)) abo
BurHytum (nop. ®ir. 3(b)). Bucota oteBopy (h2) gaBnsie cobor BigcTaHb Big AHa A0 HawWbinbLu
BigOaneHoi TOYKM HWKHBOrO Kpato. B ogHOMy BapiaHTi LUbOro BapiaHTy 34IMCHEHHSA BMHaxody OTBIp
npoxoauTb Bif HWXKHBOI MeXi, BigokpemneHoi Big gHa (10f) BigctaHHiO 0O 5 % BUCOTM MOPOXHMHM
(h10) (yTBOpPIOKOYUM YCTYN) OO HWXKHBOTO Kpatk CTiHKM. BucoTa otBOpy (h2) BU3Ha4YeHa Sk BigCTaHb, LLO
BiJOKpEMIIOE AHO Big HaMbiNbL BigganeHoi TOYKU HUXKHBLOTO Kpato (TO6To 6e3 ypaxyBaHHsl HASABHOCTI
ycTyny). HasiBHICTb yCTyny MO BCil LWUMPUHI NOPOXHUHW YCKNAAHIOE CMOPOXHEHHS MPOMIDKHOMO KOBLUA
Bi, YCbOro po3nnaBneHoro Metany, LWo 3anunBCcs B HbOMY, 3arOBHIOYM BMYCKHY YacTuHy (10i) o
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piBHA ycTyny. [1Ns yCyHEeHHs1 Liei npobnemun yctyn Moxe 6yTu 3abesneyeHnii CTivHMMK kaHanamu. B
OfHOMY anbTepHaTUBHOMY BapiaHTi 34IMCHEHHS BMHaxody, npoincTpoBaHoMy Ha ®ir. 3(c), cTiHka
MOXe MICTUTU Binblue HixX oamH OTBip (20). BepxHin OTBip BU3HAYEeHO SK OTBIp, LLO Mae Mexy,
Hanbinbw BigganeHy Big gHa (10f). BucoTta oTBOpy (h2) BM3HayeHa 5K BiACTaHb, WO BiAOKPEMMOE
BKasaHy mexy Big gHa. Ha ®ir. 3(c) npoinocTpoBaHo igeHTU4Hi kpyrni otBopu. Cnig po3ymiTu, wWwo
BinbLL HiX oguH OTBIp MOXe MaTu Byab-AKy HeObXigHY reoMeTpiIto | PO3MIp.

[ns npoTikaHHS Big BMYCKHOI YaCTMHU OO BWUMYCKHOI YaCTMHW PO3MaBfeHMn MeTan NOBUHEH
npovTh Yepes oanH abo Binblie OTBOpPIB Yy CTiHUi. ANbTEpPHATMBHUIA BapiaHT BiACYTHIN, SKLWO pPiBEHb
po3nfaBfeHoro MeTany y BMYCKHIA YacTuMHI He nigHIMeTbCa BuULLE Big BEPXHLOrO Kpak CTiHKW.
BigHoweHHsa (h2/h10) Bucotn otBopy (h2) oo Bucotn nopoxHuHu (h10) nepeBaxHO CTaHOBUTL Bif
10 % go 60 % (to6T1o 0,1 < h2/h10 < 0,6), nepeBaxHo Big 15 % Ao 50 %, 6inbw nepeBaxHo Big 20 %
80 40 %. Bucota otBopy (h2) BaxknmBa, ockinbku, Sk NpoiNOCTpoBaHO Ha Pir. 1 (NyHKTMpHA NiHifA),
BOHAa 3MYLLYE NOTIK pO3MnaBfieHoro MeTany TeKTU BHU3 MiCnsi BiACKOKY Bropy Bifg yAapHOi nogywku (9)
A0 NOBEPXHi posnnasBneHoro Metany. HasBHIiCTb ycTyny, WO BUCTYNae 3 AHa, MOXE CNY>XUTW Ans
YTPUMaHHS HalBaX4nx TBEPANX YaCTUHOK, ane NOoro HasiBHICTb HE € CYTTEBO BaXINBOIO.

CTiHHUI MoAaynb (2) TakoX MICTUTb CTiHHWIA BUCTYN (2L), AkMin BUCTYNae 3 yCiel LWWMPUHK CTiHKM Ha
BigcTaHb cTiHHOro Buctyny (d2L) Big agHa (10f) i npoxoauTb y HanNpsAMKy BMYCKHOI CTOPOHM
dinbTpyBansHoro moayns (1), He KOHTakTyluM 3 OCTaHHIM, MPUYOMY CTiHHWMA BuUCTyn (2L) mae
wupuHy (t2L), BuMipsHY B3A0BX No3A0BXHbOI OCi (X). [nsa CTIHOK, SKi MICTATb OAMH OTBIp i3 NPSMUM
BEPXHIM KpaeM, CTiHHWUIA BUCTYN MoXe OyTM po3TalloBaHWI HAa OOHOMY PiBHi 3 BEPXHIM Kpaem Takum
YMHOM, LLO BiACTaHb Big CTiHHOro Buctyny (d2L) popiBHioe BucoTi otBopy (h2) (To6To h2L=h2), gk
npoincTpoBaHo Hanpuknag, Ha dir. 1, 3(a), 4(a), 4(b), 4(e) Ta 5(a). B anbTepHaTMBHOMY BapiaHTi
CTiHHUI BMCTYN (2L) Moxe 6yTn po3TalioBaHui Ha 6yab-sikin BiacTaHi (d2L) Big gHa TakmMm YMHOM, Lo
h2 < d2L < 80 % h10, nepeBaxHo d2L meHwe Hix 70 % h10. Lien BapiaHT 34iNCHEHHA CTiHHOrO
BUCTYNY, SKUMN He pO3TallOBaHWA Ha OOHOMY pPiBHi 3 HWKHIM KpPaeEM BEpPXHbLOrO OTBOpY,
npointoctpoBaHo Ha ®ir. 3(d), 4(c), 4(d), 4(f) i 5(b). Y peakmx BapiaHTax 34iMCHEHHSA BUHAXOQy CTiIHHUN
BUCTYN (2L) BMCTyNa€e 3 YaCTUHU LUMPUHU CTiHKKU; B AEAKNX BapiaHTax 34iNCHEHHA BMHAXo4y CTiHHWIA
BUCTYN (2L) BUCTYyNaE 3 YCi€l LUMPUHW CTiHKN.

CtiHHUIM Mmoaynb (2) Moxe MICTUTK BinbLue HiXK oAnH CTiHHUIA BUCTYN (2L), posnogineHnii no BUCOTI
CTiHHOro moayns (2), sk npointoctpoBaHo Ha Pir. 4(e). Y pisHuX BapiaHTax 34iNCHEHHS BUHaxody
Oinblie HiPK OAWMH CTIHHWIA BWUCTYN € NPSMUM | NPOXOAMTb MapanenbHo oAuMH ogHoMy Ta AHy (10f).
Axkwo Ginblwe HiX oguH CTiHHWMIA BucTyn (2L) He napanenbHi oavH OOHOMY, BOHW MEPEBAXHO He
KOHTaKTYylOTb OOuH 3 ogHuWM. BigcTtaHb Big cTiHHOro Buctyny (d2L) siBnsie coboto BigcTaHb A0 AHa
CTIHHOrO BMCTYMy, po3TalloBaHOro Hambnwkye go gHa (10f). Y pi3HMx BapiaHTax 34iACHEHHS
BMHaxody CTiHKa i CTiHHWA BUCTYN (2L) BMroToBMeHi 3 TyronnaBkoro martepiany, nepeBaxHO 3 TOro
camoro TyronnaBKkoro martepiany, Lo 1 nepudepinHi CTiHKKU Ta AHO MOPOXKHUHMN.

®inbTpyBanbHMn Mogynb: PinbTpyBanbHUA Moaynb (1) NPOXOAMTE NO BCIA LUMPWHI NOPOXHUHW i
NpoOXoAMTb B3OOBX BepTukanbHoOi oci (Z) Big gHa (10f) MOPOXHMHW Ha MiHIManbHY BWUCOTY
dinbTpyBansHoro mogyns (h1) oo BepxHbOi noBepxHi. PinbTpyBanbHUA MOOYMb PO3TaLLIOBAHWN
CYMDKHO 3 BMMYCKHOK 4YacTuHOW (100) i MiICTUTb BMNYCKHY CTOPOHY, 3BEPHEHY [0 BMYCKHOI YaCTMHU
(10i) npomixHoro koBwa. ®inbTpyBanbHUM MoOAynb (1) MicTuTe inbTpyBanbHUn 6nok (1),
3abe3neveHnii kaHanamu (1c), WO NpoxogATb Big BMYCKHOrO OTBOPY KaHamny, OTBOPM Ha BMYCKHIN
CTOPOHI A0 BUMYCKHOrO OTBOPY KaHarny, OTBOPW Ha BUMYCKHIN CTOPOHI (binbTpyBanbHoro moayns (1),
3BEPHEHIN [0 BMMYCKHOI YaCcTMHWM Ta BiOOKPEMIEHIW Big BMYCKHOI CTOPOHM rmMnbuHoto ginbtpa (tf).
®inbTpyBansHM 6nok (1f) NnpoxoanTb BEPTUKaNbHO NEPEBAXKHO HWXKYE Bif BEPXHBOI MOBEPXHI TAKUM
YMHOM, LWO BEPXHA TMOBEPXHA He 4Bnsie coboto 4YacTuHy inbTpyBaneHoro 6rnoky  (1f).
®inbTpyBanbHMn 6nok (1f) 3a HeoOxigHOCTI MOXe npoxoauTu No OyAb-sikid YaCTUHI  LUMPUHK
NPOMDKHOro koBwa. Yum Ginbwa nnowa B nnowwmHi (Y, Z), Tum Buwe ob'eMHa NponyckHa 34aTHICTb
yepes inbTpyBanbHWA OMOK i€l MPOHMKHOCTI.

Y WoHarMeHLe OOHOMY BapiaHTi 34iMCHEHHSA BMHaxogy BucTyn dinbTpa (1L) BucTynae 3 yciei
LUMPWUHW BNYCKHOI CTOPOHU QinbTpyBanbHOro moayns (1) Ha BigcTtaHi Buctyny dineTtpa (d1L) Big AHa
(10f), wo nepesuwye Bucoty otsopy (h2) (to6to d1L > h2). Buctyn dinbTpa (1L) 3miweHnn BigHOCHO
cTtiHHoro Buctyny (2L) (to6to d1L # d2L) TakMm 4MHOM, LLO BOHW HEe 3BEPHEHi oAWH A0 OOHOro Ha
ofiHOMY piBHi. Buctyn inbtpa (1L) npoxoauTb Y HanpsiMKy A0 CTIHHOro Moayns (2), He KOHTaKTYyuu
aHi 3i CTIHHMM MoAyrneM, aHi 3i CTIHHMM BUCTYNOM, NpPUYoMy BUCTYN inbTpa (1L) mae wupuHy (t1L),
BUMIpSIHY B3[0BX NO300BXHBOT Oci (X). Y Aedkux BapiaHTax 34iMCHEHHS BUHaxody BUCTYN inbTpa
(1L) BucTynae 3 4YaCTUHW LIMPUHU BMYCKHOI CTOPOHM binbTpyBansHoro moayns (1); y Oeskux
BapiaHTax 34iNCHeHHs BMHaxody BUCTYN pinbTpa (1L) BUCTYNae 3 ycCi€l WMPUHU BNYCKHOI CTOPOHU
dinbTpyBansHoro moayns (1).
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dinbTpyBanbHUn Mogynb (1) MoXxe MICTUTK BinbLue HiXX oguH BUCTYN doinbTpa (1L), po3noainenuni
no BUCOTI (hinbTpyBanbHoro moayns (1), sk npointoctpoBaHo Ha ®ir. 4(f). Y woHarimeHwe ogHoMy
BapiaHTi 34iiCHeHHA BUHaxoay b6inbLue HidXX oauH BUCTYN binbTpa € NpaMUM | NpOXoanTb napanenbHo
oaunH ogHomy i aHy (10f). Akwo Ginbwe Hix ognH BMUCTYN dinbTpa (1L) He napanenbHi 0oAMH ogHOMY,
BOHW MNEPEBAaXHO HEe KOHTAKTYTb OAMH 3 OAHUM | He KOHTaKTyloTb 3i CTiHHMM BUCTynom (2L).
Bioctanb Big Buctyny dinetpa (d1L) saBnse cobow BiactaHb [0 AHa BUCTyny inbTpa,
posTalioBaHoro Hanbnwxye go gHa (10f).

B ogHoMy BapiaHTi 34iicCHEHHS BUHaxo4y BiAcTaHb Big BucTyny dinbTpa (d1L) oo aHa BinbLua, Hix
BigCcTaHb Big cTiHHoro Buctyny (d2L) (To6To d1L > d2L). Llei BapiaHT 3aiicCHEHHS BMHaxogy
npointoctpoaHo @ir. 1, 4(a)-4(c), 4(e), 5(a) ta 5(b). B ogHOMy anbTepHaTMBHOMY BapiaHTi
3[iICHEHHsT BMHaxoAay, npointoctpoBaHomy Ha Pir. 4(d) i 4(f), BigcTaHb Big BucTyny dinbTtpa (d1L) go
AHa MeHLUa, HiX BigcTaHb Big cTiHHOro Buctyny (d2L) (to6to d1L < d2L).

dinbTpyBanbHMn 6ok (1f) Moxe aBnsATU coboto inbTpyBanbHUn 610K Byab-aKoro Ty, BigOMMIA
y ranysi 6esnepepBHoro nuTTa mMetany. PyHkuia dinsTpyBansHoro 6noky (1f) nonsrae 8 Tomy, Wwo6
yTpMMyBaTK BCE CMITTS | TBEPAI YaCTUHKX BULLLE NO NOTOKY BiA (pinbTpyBanbHOro 6mnoky (= peteHTar),
npu LbOMY A03BONSAOYM PO3NMaBneHOMY MeTany TeKTU vyepes inbTpyBanbHUn 6nok kaHanamm (1c)
(= oinbTpaT) i 3BiATM OO BUMYCKHOTO OTBOPY MpOMiXHOro koswa (110). KaHanu moxyTb 6yTu
npsMmmMn abo maTu 3BMBUCTICTb | CBOIMM po3MipamMm (NOMEPEYHNM PO3pi3OM Ta AOBXKWMHOK) CNpUATH
BM3HAYEHHIO NPOHMKHOCTI (binbTpyBanbHOro 6moky. MNpoHWKHICTE iNnbTpyBanbHOrO 61oKy 3anexuTb
BiZl BUMOI KOHKPETHOrO 3aCTOCYBaHHS, i haxiButo B Ui ranysi TEXHIKM BiAOMO, siK BignoBigHNUM YMHOM
ONTMMI3yBaTV BNacTMBOCTI dinbTpyBanbHoro 6moky (1f).

HwkHa mexa ginbTpyBansHoro 6noky (1f) moxe 6ytn BigokpemneHa Big gHa (10f) NOpoXHWMHK
MeHLoto BigcTaHHto (hd), wo craHoBuTts Big 0 4o 10 cm (To6T0 0 < hd < 10 cm), nepeBaxHo Big 2 4o 5
cM. AHanoriyHo, BepxHsl Mexa dinbTpyBanbHoro 6noky (1f) moxe 6yTn BigokpemneHa Big gHa (10f)
BigctaHHio (hf+hd) Takum ymHom, wo BigHoweHHs ((hf+hd)/h2) BkasaHoi BigcTaHi ((hf+hd)) oo Bucotu
otBopy (h2) ctaHoBuTb Big 0,7 go 1,2 (to6T10 70 % < (hf+hd)/h2 < 120 %), nepeBaxHo Big 80 % Ao
100 %.

O6xigHun kaHan: ObxigHuh kaHan (2b), Bu3HayeHun y cuctemi dinbTpaudii, CTaHOBUTb CYTb LibOro
BMHaxody. BiH noBMHeH 3abe3neynTn MOXMMBICTE NPOOOBXEHHST po3nuBy 6e3 npurof HaBiTb y pasi
3aKynopoBaHHA QinbTpyBansHOro 6mnoky (1f), i B Ton e 4Yac He moxe 3abesnevyBaTn NErwmm WNsx
MOTOKY, HiK 4depe3 dinbTpyBanbHUi 6ok (1f), wob y crauioHapHWx ymoBax LoHanMeHwe 50 %
MeTany npoTikano yepe3 inbTpyBanbHUA ONOK i gocarano BUMyckHoi YacTtuHy (100) MpOMiXKHOro
KoBla. 3 uieto MeTo 0OXigHWIA kaHan 3a UMM BUHAxO4OM CKOHCTPYWOBAHWMIA TakMM YMHOM, 06
HaJaTu MOTOKY pO3NnnaBrfieHOro MeTany neplly Ta Apyry iHBepcil HanpsMKiB BekTopa LUBUAKOCTI
B3[OBX N0300BXHbOI Oci (X). Lle gocsiraetbcsa 3a paxyHok kombiHauii cTiHHoro Buctyny (2L) i BucTyny
dinbTpa (1L), aki cTBOpOOTE NEeperopoaky B KaHari, BU3HAYEHOMY MiX CTIHKOW i (PinbTpyBanbHUM
mogyrnem (1).

Ak posrnaganocs suwe wopo dir. 1, 4(a)-4(c), 4(e), 5(a) i 5(b), cTiHHMM BUCTYN (2L) moxe ByTu
HWK4um (TobTto Onmkde pgo gHa (10f)), Hix Buctyn dpinetpy (1L). Takum 4mHOM, 4acTuHa
posnnaBneHoro Metany Buuwe Big Bucotu oteBopy (h2) Big gHa (10f) 6nokyeTbca CTiHKOW i
BigXunsAeTbca BHU3 (TO6TO B Bik OTBOPY (20), 3BiAKM MOXE 3MIHUTWU HaNPSAMOK y Bik inbTpyBansHOro
mogynsa (1) nmig 4ac HabnwkeHHs po pgHa (10f). PosnnaBneHun meTanm Moxe TeKTU Bropy
©e3nocepeHbO 3a CTIHKOI TifbKM 4OTU, JOKM HE AOCSIrHE HWXKHBOI MOBEPXHI CTiHHOro BucTyny (2L).
Akwo CcTiHHMA BucTyn (2L) pos3TawoBaHUM Ha oOAHOMY PpiBHi 3 oTBOpoM (To6TO d2L=h2),
po3nnaBneHun MeTan B3arani He MOXe TeKTu Bropy 0OesnocepedHbO 3a CTiHKOK. AHamnorivyHo,
YacTuHa posnrasBneHoro metany Hwx4e Big Bucotu oteopy (h2) Big gHa (10f) He mMoxe TekTu Bropy
Oe3nocepeHbO 3a CTiHKOKWO | 3MmylweHa TekTM y Oik dinbTpyBaneHoro mogyns (1). Mig yac
noTpanfsHHS PO3MaBfeHoro MeTany Ha HDKHIO MOBEPXHIO CTIHHOro BMUCTYny (2L) noTik Biaxnnsetbcs
y 6ik inbTpyBansHoro mogyns (1). YactuHa dinbTpa Teve npaAmo (napanenbHO NO340BXHiN oci (X))
abo BHM3 Oo inbTpyBanbHoro 6noky (1f). YactnHa obxigHoro noToky Teye Bropy A0 BMYCKHOI
CTOPOHM iNbTpyBanbHOro Moayns (1), NOKM He MOTPanUTb Ha HWXHIO MOBEPXHIO BUCTYMNY inbTpa
(1L). Lle Biaxmunsie NoTik 3 iHBEPCIEID CKNagoBOi BEKTOpa LUBUAKOCTI, NapanenbHoi No3goBXHin oci (X)
(= X-cknagoBa) Takmm YMHOM, L0 X-CKrnagoBa NOTOKy MOBEpTae Ha3ad y HanpsMKy BMYCKHOI YaCTUMHU
(10i). MoTik ymapsieTbcst 06 CTiHKY, i X-CknagoBa BeKTopa LUBWMOKOCTI 3HOBY iHBEPTYETbCA TakuUMm
YMHOM, LLO MOTIK NOBEpPTaE Hasad y Hanpsamky BrnyckHol yacTuHu (10i). Ak nokasaHo Ha dir. 4(c),
CTiIHHUIA MoAynb (2) MOXe MICTUTWU OPYTUA CTIHHUIA BUCTYN Hag CTiHHMM BUCTYynom (2L), wob 3amycuTu
BEKTOP LUBMAKOCTI pyXaTucsa B HaNpsiMKy, Oinbll napanensHOMy No3goBXHin oci (X). PinbTpyBansHuUi
Onok MoXe MiCTUTK JofaTkoBi BUCTYNK (hinbTpa, Aki AitoTb y koMOGiHaUii 3 BigNOBiAHUMKU JOAATKOBUMMU
CTIHHUMW BUCTYNaMu ik JOAATKOBI Meperopoaku Ang 3MmiHn X-cknagoBoi BeKTopa LUBUAKOCTI.



10

15

20

25

30

35

40

45

50

55

60

UA 130958 C2

Ak posrnsganocs suwe wogo dir. 4(d) i 4(f), Buctyn dinbtpa (1L) B anbTepHaTMBHOMY BapiaHTi
Moxe ByTn Hwxye (TobTo Bnvkye Ao aHa (10f)), Hix cTiHHMK BucTyn (2L). Takum ymHOM, y pasi
BiQUYTTA oOnopy MOTOKY u4epe3 inbTpyBanbHun 6nok (1f) yacTuHa posnnaeneHoro wmetany
BIOXMNAETHCA Bropy i NOTpannse Ha HWXHIO NOBEpPXH BUCTyny ginbtpa (1L). Le Biaxunse noTik 3
iHBepcieto X-CKnagoBoi BEKTopa LUBMAKOCTI TakUM YMHOM, Lo X-CKnagoBa NoTOKY NOBEpTaE Hasafg y
HanpsAMKy BryckHoi YacTtuHK (10i). MoTiM NoTik yoapseTbca 06 CTiHKY i 3HOBY BIOXUNSAETHCA Bropy,
MOKN HE MOTPanuTb Ha HWXKHIO MOBEPXHI CTiHHOrO BMUCTYMY (2L), WO 3myLlye MOro 3HOBY 3MIHUTU
HanpsiIMOK X-CKMadoBOI BeKTOpa LUBMAKOCTI B HAMPsIMKY BUMYCKHOI YacTtuHu (100). Takum 4mHOM,
po3nnaBneHMn MeTan Moxe W gani TeKTU OO0 BMNYCKHOI YacTuHu (100) 4depes dinbTpyBanbHUiA
moaynb (1) i BHM3 OO BWUMYCKHOro OTBOPY NpoMikHOro koswa (110). ®inbTpyBanbHUM OOk Moxe
MICTUTWU godaTkoBi BUCTYNK binbTpa, K OitoTb y koMOGiHaUii 3 BignoBigHMMn Jo0aTKOBUMM CTiIHHUMU
BUCTYNamK SIK 4OAATKOBI Meperopogkun Ans 3MiHM X-CKnagoBoi BeKTopa LWBUAKOCTI.

daxiBeub Yy Ui ranysi TeEXHikM MOXe aganTyBaTW HeoOXigHYy YacTWHY po3nnaBfieHOro Metany,
3MyLUeHY TeKTW Yepes3 BKasaHur inbTpyBanbHuin 6nok (1f), wnsaxom 3miHM po3mipiB 06XxigHOro
kaHany (2b), wob 3pobuTtn noro Ginbw abo MeHLL 3BUBUCTUM i, OT>Ke, Binbll abo MeHL NnpocTum ansd
NPOXOMKEHHA MOPIBHSAHO 3 KaHarnom uvepes inbTpyBanbHui 6nok. BignosigHumn po3mipamu €,
Hanpuknag, Hanbinobwa wupuHa (t12) (npu t12 > 0), wnpuHa BucTyny inbTtpa (t1L), wvpuHa cTiHHOro
Buctyny (t2L), BigctaHb Big Buctyny oinbtpa (d1L), BiactaHb Big cTiHHOro suctyny (d2L), BigctaHb
(|d1L - d2L|), BumipsiHa B30OBX BepTMKanbHOI OCi (Z), WO pO3Aintoe CTiIHHUIA BUCTYN i BUCTYN inbTpa,
TOLLO.

3rigHo 3i WoHarMeHLLe OOHUM BapiaHTOM 34iINCHEHHST BUHAxoA4y BiaHowWweHHs ((t1L+t2L)/t12) cymm
wupwuH (1L, t2L) ginbTpa i cTiHHMx BucTyniB (1L, 2L) go Hanbinbwoi wupuHmn (112) obxigHoro kaHany
(2b) ctaHoBuTb Big 20 % go 150 % (TobTo 0,2 < (t1L+t2L)/t12 < 1,5), nepeBaxHo Big 30 % go 120 %,
Oinbw nepeBaxHo Big 50 % oo 100 %.

YacTtuHa, Wwo npoTikae Yepes inbTpyBanbHWUA BMoK, TakoX 3anexuTb Big BMCOTU oTBOpY (h2) i
MiHiManbHOi BucoTu inbTpyBanbHoro mogynsa (h1). 3rigHo 3i LWOHaVMeHwe ogHWM BapiaHTOM
3[iicHeHHs BMHaxody BigHoweHHs (h2/h1) Bucotu oteopy (h2) 40 BMCOTU inbTpyBanbHOrO Moayns
(h1) ctaHoBuTb Big 20 % Ao 95 % (To670 0,2 < h2/h1 < 0,95), nepesaxHo Big 40 % go 80 %.

Mpoctnii cnoci® oxapakTepu3yBaTh 3BMBUCTICTb OOXiAHOrO KaHamy nondrae B TOMy, Wo6
NpoBeCTU NPSAMY NiHito, Aka NpoxoAauTb Big AHa (10f) y BNyCKHi YaCcTWHI 4O BUMYCKHOI YaCTUHM, LO
npoxoauTb 4epe3 obOXxiaHMM kaHan (2b). 3rigHo 3i WOHaWMeHLWe OOHWM BapiaHTOM 3AiNCHEHHS
BMHaxody abo Takoi NpsIMOi MiHil He iCHye, OCKINbKM NiHis He gocsrae gHa, sik NpointocTpoBaHo Ha dir.
4(b) i 4(d), abo BoHa yTBOpPIOE KYT (0) 3 BEpTUKamnbHOW Bicclo (Z) He Binblue Hix 70°, nepeBaxHoO He
Oinblwe Hix 60°, Ginbl NnepeBaxHO He Binblue Hix 45°, HabINbLW NepeBaxHO He Binblue Hixk 35°. Lle
npointoctpoBaHo Ha dir. 4(a) i 4(c).

3ragaHi BuLle YMOBM He O03BOMAOTb PO3NMaBneHoOMY MeTany 3HauTu NpAMUIA LWNSX NOTOKY Big
AHa, Oe BiH Bigckakye nig vac Bunycky 3 koBwa (5L) yepes obxigHun kaHan (2b). Akbu Takun wnsax
notoky OyB [JOCTYNHWW, 3HayHa uYacTuHa po3nnaBfeHoro metany npsMmyBana ©6u B 0Oxig
dinbTpyBaneHoro 6noky (1f) i 3amicTb Uboro npoTikana 6w yepes ob6XigHWIM KaHan, WO SBHO He €
3a0BiNbHNM.

Hanpuknag, ona npomikHoro koswa 3 BucoTow nopoxHuHu (h10) Big 800 go 1800 mm,
nepesaxHo Big 1000 go 1300 mm, Bucota otBopy (h2) moxe ctaHoBuTu Big 80 go 600 mwm,
nepesaxHo Big 100 go 500 wmm. Hawbinbwa wwupuHa (112), Aka BiOQOKPEeMIOE CTiHKY Big
QinbTpyBaneHoro moayns B 06xigHoMy kaHani (2b), Moxe ctaHoBuTM Big 60 go 800 MM; NnepeBaxHO
Big 80 no 600 mM. BigcTtaHb Big BucTyny dinbtpa (d1L) oo aHa moxe ctaHosuTu Big 80 oo 650 MmMm,
nepesaxHo Big 100 go 620 mm, a BiacTaHb Big CTiHHOro BUCTYny (d2L) Ao AHa MOXe CTaHOBWUTU BiJ
80 0o 600 mm.

Y pisHUX BapiaHTax 34iMCHEHHS1 BUHAxody LWMpWHa CTiHHOro Buctyny (t2L) i wwupuHa BuCTyny
dinbTpa (t1L) mMoxyTb ctaHoBuTtu Big 20 go 200 mM; y Aesdkux BapiaHTax 34INCHEHHS BUHaxoay
WwrpuHa ctiHHoro BucTyny (t2L) i wupwuHa Buctyny dinetpa (t1L) moxyTs ctaHoBuTM Big 50 o 150
MM. Y LOHanMeHLe O4HOMY BapiaHTi 30iMCHEHHS BUHAaxX04y KOXHa 3 LUMPUHM CTiHHOTO BUCTyny (t2L) i
WrpuHK BUCTYNY inbTpa (t1L) mae miHiManbHe 3HayeHHs 20 MM. Y WOHaVMeHLWe OgHOMY BapiaHTi
30JiMICHEHHS BMHaxXo4y KOXHa 3 LUMPWHKM CTiHHOro Buctyny (t2L) i wupuHu BucTyny dinbtpa (t1L) mae
MakcuMarbHe 3HavyeHHs1 200 mm. OgHak y Aeskux BapiaHTax 34iMCHEHHS BMHAXO4Y WMPUHA CTiIHHOIO
Buctyny (t2L) i wwupuHa Buctyny dinbtpa (t1L) moxyTe OyTu BigperynboBaHi abo HanawToBaHi
3anexHo Big po3mipy Ta po3MmipiB npomikHoro koswa (10). OgHak y pisHUX BapiaHTax 34iMCHEHHS
BMHaxX0Qy KOXHa 3 LMPWHK CTiHHOro BucTyny (t2L) i wupuHu Buctyny dinbtpa (t1L) aBnsie coboto
HEHYNbOBE 3HAYEHHs!; iHWWMW CrnoBamu, pi3Hi BapiaHTU 34JIMCHEHHS onucaHoro o6'ekTa LbOro
BMHaxoay OyayTb BkmovaTy B cebe HasABHICTb CTIHHOTO BWUCTYNy, a TakoX BWUCTyny dinbTpa,
He3anexHo Bif iX BigNOBIAHOT LUMPUHN.
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lMepeBara NpoMiXKHOrO KOBLUA 3a LUM BUHAXO4OM Mofsrae y BuAaneHHi Ginbloi YacTUHU CMITTS
Ta iHWWX TBEpAMX YaCTMHOK i3 posnnasneHoro metany (20m) nepea Moro 3anvMBaHHAM B iHCTPYMEHT
(25). Axwo inbTpyBanbHu 6rok (1f) HoBMI abo WMOro KaHanM YUCTI Ta He MICTATb TBEPAMX
YaCTUHOK, iNbTpyBanbHWA OMNOK XapakTepu3yeTbCa nepenagom Tucky (AP), dkun  popisHioe
HOMiHanbHOMYy nepenagy Tucky (APO) MK BRNYCKHOKO CTOPOHOK Ta BWMYCKHOK CTOPOHOIO
dinbTpyBansHoro 6noky. Mig Yac BUKOPUCTAHHA CMITTS Ta iHLWWI TBEPAi YaCTUHKK, SKi 3aTPUMYHOTLCH B
KaHanax, HaKoMuUYyrTbCHA i YaCTKOBO Ta 3pELUTO MOBHICTIO 3aKynopkowTb Aedki abo BCi kaHanw.
Mepenag Tucky (AP) 30inbluyeTbCs, WO YCKNaAHIOE NPOXOMKEHHS MOTOKY pO3NfaBneHoro metany
yepes dinbTpyBansHun 6nok (1f). Y mipy 36inbweHHsa nepenagy Tucky (AP) posnnasneHomy metany
Oyae nerwe TekTn Yepes 0bxigHuM kaHan (2b), a He Yepe3s inbTpyBaneHUN GOK.

Hanpuknag, konu ginbtpyBaneHun 6nok (1f) € nosHicTio pyHkUioHansHUM (Hanpuknag, AP/APO <
2), 6inbwe Hix 50 %, nepeBaxHo BinbLue Hix 60 %, Ginbw NepeBaxHO BinbLue HiX 75 %, HanbinbLL
nepeBaxHo Ginblue HixX 85 % posnnaeneHoro metany npotikae yepes inbTpyBansHMn 6ok (1f) i3
po3nnaBneHoro mMetany, ki NpoTikae Yepes cuctemy inbTpauii Big BnyckHoi YactuHu (10i) go
BUNyckHoi 4YactuHu (100), npoTikae yepes inbTpyBanbHuMnM 6nok (1f), a pewTa npoTikae yepes
obxigHun kaHan (2b). OgHak y pasi CyTTeBOI 3aKkynoptoBaHHS inbTpyBanbHoro 6roky (TobTo
nepenaj TUCKy OOCArae BUCOKUX 3HadveHb, Hanpuknag AP/APO > 10), po3nnaBneHoMy meTany ctae
HaATO CKnagHo TeKTu Yepes inbTpyBanbHuin 6nok (1f), | BiH 3HaX04MTb Nerwmnn Buxig, NpoTikayn
yepes obxigHWM kaHan (2b). Lle 3Hwkye pusuk nigsuweHHs piBHA (h20) posnnaeneHoro metany y
BMYCKHI YacTUHi 4O HeGe3nevHuX piBHIB, 6rM3bKknx Ao BUcoTu nopoxxHuHu (h10).

Kpim TOro, wo ue pileHHs edeKTUBHO Ta fierko MoaudikyeTbCa LM 3a40BOSIEHHS BUMOT
KOHKPETHUX BapiaHTiB 3aCTOCYBaHHS, BOHO TaKOX AYy)Ke NPOCTe B 3AINCHEHHI: ONsl KOXXHOro noTpibHO
BCbOro ABa MOAYMi NPOCTOI KOHCTPYKLUIi: CTIHHUIA Moaynb (2) Ta dinbTpyBaneHU mogynb (1). Takum
YMHOM, L& pilLEeHHS TaKoX € JOCUTb EKOHOMIYHUM | 3abe3nevye 6e3nepepBHICTb NpoLEecy pPo3NMBaHHS
meTany.

MpomixHun kiBw (10) Ana 6e3nepepBHOro pPoO3NUBaHHA MeTany, SKUA BU3HaAYaE NOPOXHUHY, Npwu
LbOMY MOPOXHMHA Mae BUCOTY NopoxHuHM (h10), BUMIpSHY B34OBX BepTUKanbHOI OCi (Z), AOBXUHY
NMOPOXHWHKW, BUMIPAHY B3OOBX MO3[00BXHbOI OCi (X), i LWMPUHY MNOPOXHWUHW, BUMIPSHY B3A0BX
nonepeyHoi oci (Y), ae X L Y L Z i npy UbOMY NOPOXXHUHA MICTUTb BMYCKHY YacTuHy (10i), BUKOHaHY 3
MOXIMBICTIO NPUIAOMY MNOTOKY po3nnasreHoro metany (20m), Skui BUMYCKAETbCA Nig Aieo cunu
TSXKIHHA i3 30BHILLHBLOT CTOPOHU MPOMIXKHOIMO KOBLUA B MOPOXHWHY MPOMIXKHOIMO KOBLUA, BUMYCKHY
yactuHy (100), ska MICTUTb BMNYCKHMW OTBip (110), BUKOHAHMKA i3 MOXNUBICTIO BUMYCKY
po3nnaBneHoro Metany 3 NOpoXHWHWU Yy dopMmy, i cuctemy inbTpadil, gka BiJOKpeMIe No BCi
LUMPUHI MOPOXHMHKM BMYCKHY YacTuHy (10i) Big BunyckHoi YactuHm (100). Cuctema dinbTpadii MiCTUTb
dinbTpyBansHUN Moaynb (1), SKM NPOXOAWUTbL MO BCiM LUMPWHI MOPOXHUHW | MPOXOAMTb BCepeauHi
BKa3aHO| MOPOXHWHK, NPU LbOMY (PiNbTpyBanbHWUA MOOYMb MICTUTb BMYCKHY CTOPOHY, sika 3BEpHEHa
Ao BryckHoi YacTuHm (10i) npomikHoro koswa i Buctynae i3 gHa (10f) NOPOXHWMHW OO0 BEPXHLOI
NoBEepXHi, HanWKopoTWa BiACTaHb AKOI Bid AHA, BUMIpAHa B34OBX BepTUKamnbHOI OCi (Z), AOpiBHIOE
MiHiManbHIn BUCOTI cpinbTpyBanbHoro moayns (h1), i npu yubomy dineTpyBansHU Moaynb (1) MicTUTL
ginbTpyBaneHUn 6nok (1f), akun npoxogute Ha BucoTy ginbTpa (hf) y3goBx BepTMKanbHOI oci (Z) i
3abe3neveHnii kaHanamm (1c), siki NPoxoAsaTb Big BMYCKHOro OTBOPY KaHamny, Lo BigKpMBaeTbCA Ha
BMYCKHI CTOPOHI, 3BEPHEHIN A0 BNYCcKHOI YacTuHu (10i) NnpoMiXHOro KoBLIa, A0 BUMYCKHOrO OTBOPY
KaHany, 9KMih BiOKPUBAETbCHA Ha BUMYCKHIN CTOPOHI binbTpyBanbHoro moayns (1), 3BepHeHin Ao
BUMYCKHOI YaCTWHM | BiOOKPEMINEHOT Bif, BUMYCKHOI YaCTUHM BNYCKHOT CTOPOHM rnMubuHoto dinbTtpa (tf).
Cuctema dinbTpauii 4OAATKOBO MICTUTb CTIHHMI MOAYINb (2), KM MICTUTb CTIHKY, WO NPOXOAMTb NO
BCill LUMPUHI NOPOXHWHW | MPOXOAUTb BCEPEAMHI BKa3aHOI MOPOXHWHM Ta BU3Havae oguH abo binbLue
OTBOPIB (20), PO3MOAINEHMX NO LWUPWHI CTiHKM | no BucoTi oteopy (h2), BuUMIpSHIA y300BXK
BepTukanbHoOi oci (Z) Big gHa (10f). ®dinbTpyBanbHuin mogynb (1) postawoBaHui Onvbkye Ao
BUMYCKHOro oTBopy (110), HiK CTiHHMI mMoaynb (2), i MK CTiHHUM Moaynem (2) i dinbTpyBanbHUM
mogyrnem (1) Hambinbwoi wupuHn (t12), BUMIpSHUA y300BX NO3A0BXHBOI OCi (X), BU3HaAYEeHWUN
06xigHM kaHan (2b), Takum YMHOM, LLO PO3NSABMEHUA METan MOXe TEeKTW TifbKW Bi4 BMYCKHOI
YacTMHU [0 BMYCKHOI CTOPOHM QinbTpyBanbHoro mogyns (1) yepes oamH abo Ginblwe OTBOPIB i BiA
opHoro abo Ginblue OTBOPIB 40O BUMYCKHOI YaCcTWMHK, NpoTikatoumn abo Yepes kaHanm ginbTpyBanbHOro
onoky (1f), abo yepes obxigHuN kaHan (2b), SkuA BigPI3HAETLCA TUM, O

a. BigHoweHHsa (h2/h1) Bucotn oteopy (h2) o Bucotn dinbTpysansHoro moayns (h1) ctaHoBUTL
Big 20 % o 95 % (0,2 < h2/h1 < 0,95), nepeBaxHo Big 40 % po 80 %,

b. cTiHHWMIA BucTyn (2L) BMCTYnae 3 yci€i WMPWHU CTiHKM Ha BiacTaHi cTiHHOro Buctyny (d2L) Big
AHa (10f), wo He nepeBuLLye MiHiManbHOI BUCOTK dinbTpyBanbHoro moayns (h1) (to6to d2L < h1), i
NPOXOAMTb Y HaMnpsMKY BMYCKHOI CTOPOHWM (inbTpyBanbHOro moaynsa (1), He KOHTakTywuu 3
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QinbTpyBanbHMM MoAyrem, nNpu4oMy CTiHHMIA BucTyn (2L) mae wwupuHy (t2L), BUMipsiHY B300BX
no3aoBXHbOI ocCi (X), npu ybomy 0 < t2L < t12, Tnm, wo

C. BUCTYN inbTpa (1L) BUCTYNae 3 yciel WMpMHN BNYCKHOI CTOPOHW (binbTpyBanbHoro moayns (1)
Ha BigcTaHi Buctyny ¢inetpa (d1L) Big aHa (10f), wo nepesuwye Bucoty oteopy (h2) (tobTo d1L >
h2), i 3mileHnin BigHOCHO cTiHHOro BucTyny (2L) (to6to d1L # d2L); i npoxoauTb y HanpsiMKy CTiHHOTO
Moayns (2), He KOHTAKTYIuYM aHi 3i CTIHHUM mogynem, aHi 3i CTiIHHUM BUCTYMNOM, MPUYOMY BUCTYM
dinbTpa (1L) mae wnpuny (t1L), BUMipsHY B340BX NO3A0BXHBOT OCi (X), npu ubomy 0 < t1L < t12, i
TUM, LWO

d. BigHoweHHs ((t1L+t2L)/t12) cymun wwupuH (t1L, t2L) dinbTpa i cTiHHMX Buctynie (1L, 2L) go
Hanbinbwoi wupuHn (t12) obxigHoro kaHany (2b) ctaHoBuTe Big 20 % po 150 % (To6T0 0,2 <
(t1L+t2L)/t12 < 1,5), nepeBaxHo Big 30 % fo 120 %, 6inbw nepesaxHo Big 50 % go 100 %.

BuwesBunknageHuin onnuc HaBegeHOo TifbKM ANSA YiTKOCTi PO3YMIHHSA, | He Crfig BBaXKaTu, WO BiH
Haknagae HenoTpibHIi 0OMeXeHHs, OCKinbkun Moaudikauii B Mexax obcsry BMHaxoQy MOXyTb OyTu
04YeBMAHMMY ANd axiBLUiB y Lin ranysi TeXHiKN.

MEPENIK OOBIAKOBWX MO3ULIIV
1 ®inbTpyBanbHMN MOAYIb
1f PinbTpyBanbHMN 6ok
1L Buctyn ginbTpa
2 CTiHHMI Moayrnb
2b OO6XigHUIM KaHan
2L CTiHHMI BMCTYN
20 OTBip cTiHHOrO Moayns
5¢g LLinGepHnI 3aTBOP PO3NMBHOIO KOBLUA
5L Po3nuBHui KiBLU
5s 3axMCHUIN KOXYX PO3MNMBHOrO KOBLLA
7 Mpobka
9 YpapHa nogyLika/kopobka
10 [MpOMIKHWI KiBLLI
10f [HO MOPOXXHUHM
10i BnyckHa YacTuHa NpoMiXKHOro KoBLUa
100 BunyckHa YacTvHa NpoMiKHOro KosLua
1lo BunyckHW OoTBip NpOMiXHOro KoBLla
20m PosnnasnexHun metan
20s LUnak
diL BigcTaHb Bif BUCTYNY doinbTpa Ao AHa
d2L BigctaHb Big CTiIHHOro BUCTYNY A0 AHa
hl MiHimanbHa B1coTa inbTpyBarnbHOro Moayns Bif AHa
h2 BucoTta oTBOpY Big AHa
h10 BucoTta npomixkHoro kosLua (Bignosigae BUCOTi NPOSIMBAHHS)
hd BigctaHb HMXXHBOI MexXi inbTpyBanbHOro 610Ky 4o gHa
hf BigctaHb BepXHbOI Mexi dinbTpyBanbHOro 610Ky 4o gHa
h20 BucoTa posnnasneHoro meTany B CTauioHapHOMY PeXUMi pO3NIMBAHHSA
t12 Hanbinbwa wupunHa obxigHoro kaHany
tiL LUnpuHa BucTyny gineTpa
t2L LLinpuHa cTiHHOro BUCTYNY
X, Y, Z [No3goBXHSA, nonepeyHa Ta BepTuKanbHa oci
0 KyT i3 BepTukannio npsmoi fiHii, sika npoxoanTb Yepes3 06XigHMIM KaHan 4o gHa

POPMYJIA BUHAXOLOY

1. MNpomixkHui kiBw (10) anst 6e3nepepBHOrO PoO3NMBaHHA MeTany, KU BU3HA4Yae NMOPOXHUHY, Npwu
LbOMY MOPOXHUHA Mae BUCOTY NOpoxxHUHK (h10), BUMIpSAHY B3O0BX BepTUKanbHOI oCi (Z), AOBXMUHY
NMOPOXHWHU, BUMIPSAHY B300BX MNO300BXHLOI OCi (X), i LWMPUHY MNOPOXHMHU, BUMIPSIHY B3O0BX
nonepeyHoi oci (Y),4e X L Y L Z, i npy LbOMY NOPOXHUHA MICTUTb:
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BMYCKHY YacTuHy (10i), BUKOHaHY 3 MOXIMBICTIO NPUIROMY NMOTOKY po3nnaeneHoro metany (20m), wo
BUNYCKAETbCA Ni4 L€ CUNW TSXKIHHA i3 30BHILWIHBOMO 6GOKY MPOMIXKHOIO KOBLUA B MOPOXHWUHY
NPOMIXKHOIO KOBLUQ;

BUMNYCKHY 4YacTuHy (100), Wwo MicTuTb BUNYCKHMIA OTBIp (110), BUKOHAHMI i3 MOXNUBICTIO BUMYCKY
pPO3nnaBneHoro MeTany i3 MOPOXHUHN y hopMmy;

cuctemMy inbTpadii, sKka BiJOKPEeMIloE MO BCiM LUMPUHI NMOPOXHWHWM BNyCckHy 4YacTtuHy (10i) Big
BUMYCKHOI YacTuHm (100), npuyomy cuctema pinbTpauii MiCTUTb:

GinbTpyBanbHWUin Mogynb (1), SKMIM NPOXoAUTb MO BCi LUMPUHI MOPOXHMHKU i NPOXOAUTb BCEpPeEONHi
BKa3aHOI MOPOXHUHKU, NpU LboMY (PinbTpyBanbHWA MOLYMNb MICTUTb BMYCKHY CTOPOHY, sika 3BEPHEHA
00 BNyCkHOT YactuHKu (10i) npomixHOro koBwa i npoxoauTb Big AHa (10f) NOPOXHWHM OO0 BEPXHLOI
NMOBEPXHi, HAMKOPOTLIA BiACTaHb SAKOI Big AHA, BUMIpsiHa B3OOBX BepTMKanbHOI ocCi (Z), AOpIiBHIOE
MiHiManbHIn BUCOTI chinbTpyBanbHoro moayns (h1), i npn ubomy ginbTpyBanbHUin mogynb (1) MicTUTb
GinbTpyBanbHui 6nok (1f), akun npoxoguTb Ha BUcOTYy inbTpa (hf) y3goBx BepTukanbHOi oci (Z) i
3abe3neyeHun kaHanamm (1c), gki NpoxoaATb Big BMYCKHOro OTBOPY KaHany, WO BiAKPMBAETLCHA Ha
BMYCKHI CTOPOHI, 3BEpPHEHIN A0 BNYCcKHOI YacTuHu (10i) NnpoMiKHOro KOBLIA, 4O BUMYCKHOIO OTBOPY
KaHany, 9KMM BiOKPUBAETbCHA Ha BUMYCKHIN CTOPOHI inbTpyBanbHOro moaynsa (1), 3BepHeHin o
BMNYCKHOI YaCTMHU Ta BiJOKPEMIIEHIN Big BNYCKHOI CTOPOHU rnnbuHoto dinbtpa (tf), i

CTiIHHUIA MoAaynb (2), AKMN MICTUTb CTiHKY, O NPOXOAWTb MO BCiVi LUMPWUHI MOPOXHWHM | NPOXOANTb
BCEpPeAWHi BKasaHOI MOPOXHWHW, Ta BM3Ha4ae oauH abo bGinbwe oTBOpIB (20), po3nogineHnx no
LUMPWHI CTiHKKM | No BucoTi oTBopy (h2), BUMipsHii y300BX BepTUKanbHOi oci (Z) Big gHa (10f),

npv ubomy inbTpyBanbHUA Mogynb (1) po3TawoBaHui Gnvkye 00 BUMYCKHOro oTBopy (110), Hix
CTiHHUIA Moayrb (2), i M CTiHHUM Mogynem (2) i dinbTpyBansHUM Mogynem (1) HanbinbLIOT WUPUHK
(t12), BuMipsHOT y300BX NO340BXHbLOI OCi (X), BU3Ha4YeHun obxigHui kaHan (2b),

AKWUINA XapakTepU3yeTbCA TUM, LLIO

CTiHHUI BUCTyN (2L) BMCTYnae 3i CTiHKM CTiIHHOrO Moayns (2) Ha BigcTaHi cTiHHoro Buctyny (d2L) Big
gHa (10f), wo He nepeswuwye MiHiManbHOI BMCOTU inbTpyBanbHoro moayns (h1), i npoxoants y
HanNpsAMKy BMYCKHOI CTOPOHW (DinbTpyBanbHOro moAayns (1), He KOHTakTyoun 3 (pinbTpyBanbHUM
mogyrnem (1), npudomMy CTiHHUWA BUCTYN (2L) mae wwupuHy (t2L), BUMipsHY B340BX NO3A0BXHbLOI OCI
(X), npu ubomy 20 mm<t2L<t12,

BucTyn dinbTpa (1L) BUCTYNae 3 BNycKHOI CTOPOHU pinbTpyBanbHOro Moayns (1) Ha Biactaxi BucTyny
ginbTpa (d1L) Big gHa (10f), wo nepeBumwye Bucoty otBopy (h2), i 3MiWEeHWIA BIGHOCHO CTiHHOIO
BucTyny (2L), npuyomy BMCTYN hinbTpa NpoxoauTb Y HAaNpsIMKY CTiIHHOTO MoAyns (2), He KOHTaKTy4M
aHi 3i CTIHHMM MoAyrneM, aHi 3i CTIHHUM BUCTYNOM, NpU4oMy BUCTYN dpinbTpa (1L) mae wunpuHy (t1L),
BUMIpSIHY B340BX N0300BXHbOI oci (X), npu ubomy 20 Mm<t1L<t12, i

BigHOWeHHA cymun wmpuH (t1L, t2L) dinbTpa Ta cTiHHMx BuctyniB (1L, 2L) oo HaWGINbWOi WUpKHK
(t12) obxigHoro kaHany (2b) craHoBUTL BinbLue Hix 20 %.

2. MNpomixHui KiBW 3a n. 1, akuii BigpisHAETbLEA TUM, WO BigHoweHHs (h2/h1) Bucotu otBopy (h2) oo
BucoTun pinetpyBansHoro moayns (h1) craHosutb Big 20 go 95 % (0,2<h2/h1<0,95), nepeBaxHo Big
40 po 80 %.

3. MNpomixHui KiBW 3a N. 1, AKNA BiAPI3HAETLCA TUM, WO BigHOWeEHHA ((t1L+t2L)/t12) cymn wmnpuH
(t1L, t2L) dinbTpa i cTiHHMX BucTyniB (1L, 2L) go Hanbinbwoi wupuHn (t112) obxigHoro kaHany (2b)
CTaHoBUTb MeHwe Hik 150 % (TobTo (t1L+t2L)/t12<1,5) i ctaHoBUTL nepeBaxHo Big 30 go 120 %,
Oinbw nepesaxHo Big 50 go 100 %.

4. TpomixHWUA KiBW 3a N. 1, SK1i BiAPI3HAETLCA TUM, WO CTIHHUMA MOAyNb (2) MICTUTb OAMH OTBIp
(20), Akui npoxoauTb Big HWXKHBOI MeXi, BigokpemneHoi Big AHa (10f) BiactaHHio Big 0 oo 5 % BucoTu
nopoxHuHu (h10), OO HWXKHLOrO Kpak CTiHKW, BU3Ha4daroum BucOTy oTBopy (h2) Ak BigcTaHb, WO
BiJOKPEMITIOE AHO Big HaWOINbLU BigaaneHol TOYKM HUXKHBOTO Kpato.

5. MpoMixkHuMIA KiBW 3a N. 1, SKUA BiAPISHAETLCA TUM, WO CTIHHWIA MoAynb (2) MICTUTL Ginblue HixX
oaouH OTBip (20), NPU UbOMY BEPXHiN OTBIp BU3HAYEHUN §K OTBIP, SKMN Mae Mexy, HambinbL
BigganeHy Big gHa (2f), BigokpemneHy Big AHa BucoTtoto otBopy (h2).

6. MpomixHUA KiBLW 32 OyAb-sIKMM i3 NonepeaHiX NyHKTIB, AKMA BiAPI3HAETLCA TVM, LLIO BigHOLUEHHS
(h2/h10) Bucotn oteBopy (h2) po Bucotn nopoxHuHn (h10) crtaHoBute Big 10 go 60 %
(0,1=h2/h10<0,6), nepeBaxHo Big 40 oo 60 %.

7. TNpomixkHWIA KiBW 3a OyAb-aKMM i3 nonepeHix NyHKTIB, KM BiAPI3HAETLCA TVM, LIO BiACTaHb 00
BuCTYny inbTpa (d1L) GinbLua, HiX BiacTaHb Ao cTiHHoro Buctyny (d2L) (to6to d1L>d2L).

8. lMNpomixHui KiBW 3a OyAb-AKuUM i3 nonepeHix MyHKTIB, SKMA BiAPI3HAETLCA TWUM, WO CTiHHWUA
Moayrnb (2) MICTUTb CTiHHI BUCTYNK (2L), Ginblue HiXX oaWH, AKi napanenbHi 0ANH OOHOMY, HIKONW He
KOHTaKTYOTb OAMH 3 OOHUM i po3nofineHi no BUCOTi CTiIHHOrO Moayns (2).
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9. TlpomikHui kiBW 3a OyAb-AKMM i3 MonepefHiX MNyHKTIB, SKUA Bigpi3HAETbCA TuM, LLO
inbTpyBansHUn Moaynb (1) MicTUTL BUCTYNK dinbTpa (1L), 6inbwe Hik oauH, Ak napanenbHi oauH
OQHOMY, HiKOSN HEe KOHTaKTYOTb OAMH 3 OAHUM i PO3MOAINEHi No BUCOTI pinbTpyBanbHOro moayns (1).
10. INpomixHWI KiBLI 3@ OyAb-AKMM i3 MONepeaHix NyHKTIB, AKMIA BigpPisHAETbCA TUM, LLO

HWXHA Mexa inbTpyBansHoro 6noka (1f) sigaineHa Big gHa (10f) NOPOXHUHM MEHLLIOK BiACTaHHIO
(hd), sika ctaHoBuTk Big 0 go 10 cm (To6T0 0<hd<10 cm), nepeBaxHo Big 2 4o 5 cM, Ta/abo nNpu LbLOMy
BepxHA mexa dinbTpyBansHoro 6noka (1f) sigokpemneHna Big gHa (10f) sigctanHio (hf+hd) Takum
uYnHoMm, Wwo BigHoweHHs ((hf+hd)/h2) BigcTani ((hf+hd)) oo Bucotn otBopy (h2) craHoBuTh Big 0,7 A0
1,2 (o670 70 %=(hf+hd)/h2<120 %), nepeBaxHo Big 80 go 100 %.

11. MNpomikHui KiBW 3a Oyab-AKMM i3 NonepeaHiX MyHKTIB, KWW BiAPI3HAETbLCA TUM, LLO CTiHHWUA
BUCTYN (2L) BUCTYNaE 3 YaCTMHU LLUMPUHU CTiHKK abo BCI€T LUMPUHN CTiHKW.

12. lMpomixxHUA KiBW 3a Oyab-AKMM i3 MOnepefHix NYHKTIB, SAKMA BiApI3HAETbLCA TUM, LLO BUCTYMN
ginbTpa (1L) BMCTYNae 3 YaCTUHU LUMPWMHW BMYCKHOI CTOPOHM (hinbTpyBanbHoro moayns (1) abo Bciei
LUMPWUHW BMYCKHOT CTOPOHM (inbTpyBanbHoro moayns (1).
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