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Onucani ma 00IPYHMOBAHI OCHOBHI npobiemu, 5SKi GUHUKAIOMb HPU NOWYKY MICyb 6UMOKIE 2a3y 3
NIO3eMHUX 2A30NPOBOJI8, OCHOBHI NPUYUHU NOSI8U BUMOKIB 2a3Y MA BU3HAYEHO, KL 3 HUX MAIOMb Micye npu
sumoxax. Hasedena xnacugpixayis memoois, sKi 3acmoco8yromvpcs 015 GUABIEHHSA MICYb GUMOKIE 2a3y,
BUKOHAHO AHAIII3 YUX Memooi8 ma ORUCAHI IX OCHOBHI HedONIKU. 3anpOnOHOBAH] WIIAXU BUPIUEHHS 3a0ayi
ROWLYKY MiCYb 8UMOKIG 2a3y 3 NiO3eMHUX 2A30NP0o800Ji8, BUOPAHO HAUNepCneKMUSHiWUIL, Ha OyMKY agmopa,
MemoO O0CHIOINHCEHHA HA HASIBHICMb GUMOKIG 23y 3 Mpybonpoeoody ma ONUCAHi NPONO3UYii o NPOEEOeHHIO
eKCNepUMeHmMaiIbHUX 00Cai0NCeHb OISl GUPIULEHHS 0AHO020 NUMAHHS. 3anPONOHO8AHUL NIOXI0 00 BUPIULEHHS
3a0a4i NOWYKY Micyb 8UMOKIB 2a3y 3 NIO3eMHUX 2A30NP0800i6 HA OCHO8I AHANIZY CHEKmpY AKYyCMUYHOL
emicii, a maxoic npono3uyii 0st NOOAILUO20 OOCAIONCEHHS OAHOL NPOOAEMUL.

Knrouosi cnosa:. mpybonpogio, noukoOicenHs, aKyCcmuura emicis, Ha8uaibHO-HAYKOBUI NONLi2OH, Memoo,
eKCNepuMeHm, CUSHA, UWYM.

Onucanvt 4 060CHOBAHBL OCHOBHBIE NPOOAEMDL, BOZHUKAIOWUE NPU NOUCKE MECH YIMEUYKU 2a3d ¢ NOO3EMHBIX
2a30NpP0B0008, OCHOBHLIE NPUYUNBL NOAGNICHUS YMeEUeK 2a3a U Onpeoeneno, Kakue u3 HuX umeiom mMecmo
npu ymeuxax. [lpusedena xnaccupurayus Memooos, npumeHsemulx 07k OOHAPYIHCEHUSL MeC YmeueK 2a3d,
BBINOIHEH AHAIU3 IMUX MEMO008 U ONUCAHBI UX OCHOBHble Hedocmamku. IIpednodcenvl nymu pewieHus
3a0auu no NOUCKY MeCm ymeueK 2a3a u3 NOO3EMHbIX 2A30NP0600A08, 8blOPAH HAUbOLee NePCReKMUBHDBI, NO
MHEHUIO aemopa, Memood UCCIe008anuss HA HAIuYue ymewexk 2aza u3 mpyoonposood, u ORUCAHDL
NPeoNodHCeHUs N0 NPOBEOCHUIO IKCNEPUMEHMANLHBIX UCCIe008aHUL O peuleHUusi OaHHO20 BGONPOCA.
Ilpeonooicern no0x00 K peuwieHuio 3a0a4u o NOUCKY MeCm ymeyeK 2a3d U3 N003eMHbIX 2d30npo80008 HA
OCHOBE AHANU3A CHEeKMPA AKYCMUYeCKOU 3MUCCUL, d MAKICe NPedaodicenus O OaNbHelue20 usyyeHusl
O0anHoU npobiembl.

Kniouesvie cnosa. mpyboonposod, nogpescoenue, aKyCmuyeckas IMUCCUSL, YU4eOHO-HAYUHBIN NOIUSOH,
Memoo, IKCHePUMEHM, CUSHAT, WM.

The main problems that can take place during gakdge from buried gas pipelines searching and the
main causes of gas leakage are described andigdstéind it was specified which of them can betedim

the places of such leakages. The methods clagsificahich can be used for gas leakage detecticioige
and the analysis of such methods with their masadiiantages pointing is made. The problem issues fo
the places of gas leakage from buried gas pipelsgsgching are suggested, in the author’'s opinibe,
advanced method of pipelines gas leakage placesarels is chosen, and suggestions for experimental
studies realization for the main problem solutice d@escribed. An approach for problem solving of ga
leakage from buried gas pipelines searching basedaocoustic emission spectrum analyzing and
suggestions for such problem further studying appsed.

Keywords: pipeline, fault, acoustic emission, edioteal and scientific testing ground, method,
experiment, signal, noise.
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Beryn
3ry0HI  HACHiIKM  aBapii y  ra3oBii
MIPOMMCIIOBOCTI  3YMOBIIOIOTh HEOOXIAHICTH  iX

MIPOTHO3YBAaHHS Ta TMOMEPEIKEHHS. 3 II€I0 METOIO,
3TiAHO 3 ICHYIOUMMH NpaBWIaMH 1 HOpMaMmH 3
00CITyTOBYBaHHS ra30IpPOBO/IIB, y  ramysi
nepeadaveHo MiTHH KOMIUIEKC MepioANIHUAX PoOiT,
30KpeMa. KOHTPOJb THCKY Ta OOpH3allii rasy,
MePEeBIPKYy HASIBHOCTI BOJIOTH 1 KOHIEHCATy Ta ix
BHJAJICHHS,  MIOPIYHUHA  KOHTPOJH  3aIipHOI
apMaTtypu i KOMIICHCATOpiB, KOHTPOJIb 3a CTaHOM
ra3omnpoBOJIiB MUISIXOM OOXOJIy Tpac, OOCTEeKEHHS
32 JIONIOMOTOI  KOHTPOJHHO-BHMIPIOBAILHOT
amapatypu, TOTOYHHM 1 KamiTalbHUH PEMOHTH.
BinnoBigHO 10 THX XK€ ICHYIOUHMX MPaBWII 1 HOPM,
00Xim Tpac MiA3eMHUX Ta30MPOBOMIB 3IIHCHIOIOTH
JIHIAHI OOXITHUKHM  JIIHIHHO-EKCIDIyaTaIliiHo1
cnykOu. Y HOPMAaTHBHUX JIOKYMEHTax JIOCHUTH
JeTaJbHO BU3HAUCHO TOPSIOK pO3OHUTTS Ha
MapmpyTe, OGOpPMIEHHS 3aBIaHb y BUTIAIL
MapIIpyTHOi KapTH, BUJAM BUKOHYBaHUX pOOIT,
KOMITJIEKTaLit0 OpUragn o0XiTHHUKIB.

IIpoTe B icCHYIOUMX METOAMKAX TIONTYKY BUTOKIB
1 KOHTPONIO HAsABHOCTI ra3y s I1HKEHEpHHX
Mi3eMHUX CIOPYJl € cepio3Hi mporanuHu. He
320€3MedyoTh B JOCTATHIM Mipi HaJCKHOI yBard
METOJWKaM TIONTyKy BHTOKIB Ta3zy 1 cydacHi
CIelliaIi30BaHl BHUOAHHA. JOBIAHUKH, ITOCIOHUKH,
MiIPYYHHKA 3 Ta30BOro rocmomapctBa [1+4].
IlepeBarkHa OUTBIIICTh BKA3aHOI JIITEPATYPH JIHIIIC
BijoOpakae 4YMHHI HOPMATHBHI JOKYMEHTH U
IHCTPYKIIii KOpHCTyBaya IMOAO OKPEMHUX 3aco0iB
MONIYKY BUTOKIB Ta3y. 3 OTJIsAAy Ha Iie, BIAMOBIIHI
mii  eKcIuTyaTallifHuX  coyk0  371e0LIhIIoro
3BOJIATHCS /IO BI3yaJIbBHOTO KOHTPOIIIO 32 CTaHOM
obmagHaHHSA 1 Ta30IPOBOAY 3a  30BHINTHIMHU
O3HAaKaMH Ta BUSBIIEHHS SBHUX BUTOKIB a3y [5].

VY CBITOBIi NpPakKTUIl 3aCTOCOBYETbCA 3HAYHA
KUIBKICTh 3ac00iB JAJsl TMOIIYKY MOIIKOMKEHb 1
BH3HAYCHHSI KUIBKOCTI BTpaT Tra3y, ajie, OKpiM TOTO,
0 BOHM HE MOXYTh 3a0€3MEUYUTH HEOOXiTHOL
SIKOCTi JIOCHIIJKCHHST Ta30MpPOBOJIiB, BOHU mIe U
3MeOUTBIIIOT0  CKJIAAHI y  KOPHUCTYBaHHI  Ta
BUMArarTh CIICIIIBHOI MIATOTOBKH IIEPCOHAITY.

3Bakaroyy Ha BHUILNE BKasaHe, CIIJ BIAMITUTH,
0 Ha JaHWil 4Yac mpoOiieMa BU3HAYCHHS MiCIb
BHTOKIB Ta BUMIPIOBaHHS KiJIBKOCTI BTpaT Traszy 3
MiJ3eMHUX  Ta30MpOBOJIB €  HaJ3BUYAHHO
aKTyaJIbHOK 1 BUMarae BUBYCHHS ITUTaHHSI POIIECY
BHUTOKIB Ta3y, BKIFOYAIOYH TIPOIEC HOTO pO3TiKaHHS
y IpyHTi, Horo ¢inpTpamito i Horo sKicHi

XapaKTePUCTHKH TPH BUXOAI Ha IOBEPXHIO,
MATaHHS 3a0€3MeUeHHS MiATOTOBKHA NEPCOHATY IS
MPOBEJNCHHS] HUMH  HEOOXIZIHUX  TONIYKOBHX
3aX0f[iB, a TaKoXX THTaHHS PO3POOJICHHS,
CTBOpPEHHsSI a00 YAOCKOHaJICHHS OOJaJHaHHS IS
MOITYKY BHTOKIB Ta3zy, sKe 3aJOBOJIbHATHME
HEOOXiJHI SKiCHI TTOKa3HUKH.

3agava gociigaxeHHsi. 3a3BUYail BTpaTu rasy
MIPEACTABISIIOTHECA  SIK  PI3HUI MDK  KUTBKICTIO
m06yToro (OTpUMAHOTO) 1 KiIBKICTIO peaIi3oBaHOro
(mponmanoro) rasy.

Psg  aBTOopiB w0  pi3HHLIO  HAa3WBAIOTh
HEBPaXOBaHHM Ta30M, TaK SIK BOHA CKJIAJA€ThCS 13
nificHux (BUTOKM rasy) i XuOHuX BTpar (BTpaT
BHACJIIIOK HEMTPaBUIILHOTO BUMIPIOBaHHSI KiJTbKOCTI
peaimizoBaHoro Traszy). XuOHI BTpaTd dYacTilne €
HACITLIKOM HETIPaBIIBLHOTO (mimycoBoro)
pO3paxyHKy MpU BHTpaTax Ol HIKHBOT MEXi
poboTn BuMIpOBaNIbHUX 3aco0iB. Kpim Toro,
TTOKa3u IPWIAIiB MOXYTh 3MiHIOBaTHCS Ha 1 % 3a
YMOB:

—3MiHHM TeMIepaTypu rasy Ha 2,75 T,

— 3MiHH aTtMoc(epHOro THUCKY Ha 7,6 MM. pT.
CT.;

— 3MIHM KIJBKOCTI BOASIHOI mapu B rasi Ha
80r/m3 [6].

Ha pammii wac € mgoBOJI 3Ha4Ha KIJBKICTh
HOPMATHUBHOI ~ JOKYMEHTAIlll JJIsl  BH3HAYCHHS
xubHMx BTpar [7+9]. B Toi e yac moKyMeHTAaIlii
MO BU3HAUYCHHIO JIHCHUX BTPAT HEJOCTATHHO, CAMeE
TOMy JaHa TeMa moTpedye JeTalbHIIIOro
JIOCHIIKESHHS.

Butoku razy 3 mMmig3eMHHX UM Ha3eMHUX
ra30mpoBOIiB i crropya Haitbiaem iMoipwi [10]:

—Ha CTUKOBHX 3 €JHAHHSIX Ta30MpPOBOJIB:
CTaNIeBUX, YaBYHHHUX, BHUKOHAHHMX 13 KOJIBOPOBHX
METaJiB 1 HEMETAJIEBUX;

-y MICISIX, ypakKeHUX KOpO3i€lo:
EJIEKTPOXIMIYHOIO, ONMyKalOUUMH  CTpyMaMH,
aTMOC(epHOIO;

—y MiCIX, $Ki MarTh TPUXOBaHWUH (HE
BUSBJICHUI CBOEYACHO) 3aBOJICHKHI Y MOHTAXHUI
Opak B Tpy0ax, neTalsix;

—y MICIIIX HEIOCTaTHhO SKICHOI po0OTH
MOHT@)XHHUKIB OyHIiBEIbHUX 1 eKCIUTyaTauiiHUX
opraHizarfiii, CBO€4aCHO HE BHUSIBJICHHUX IIiJl Yac
BHITPOOYBaHb;

—i3 CaJTbHUKOBHX
KOMIICHCATOPIB UYH apMaTypH;

— 13 MICIIb, OUIKOMKEHHUX i 4ac OyIiBHUIITBA
nmapajeNbHUX YU TCPEeTUHAIOYHMX  ICHYIOYI

VIIiIBHIOBAYiB
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ra30MpPOBOIH ITiI36MHUX YU HA3eMHHX CIIOPYI;
— 13 apMarypH, siKa 3axuIleHa KoBepamu i 30ura

(momkomkena) mpH  Hai3max — 0e3perbCOBOTO
TPAHCIIOPTY;

—Ha JUISHKaX Ta30npoBONy 1 Ha MiCIAX
YCTaHOBKHU apMarypH, HE 3a0€e3MeueHNX

HEOoOX1THUMHU KOMIEHCAIIHUMU 3aco0amy;

—y Micusix 3'€gHaHb TpyO i3 pi3HOpIAHUX
Marepiaiis;

—y MiCIsX, IOMIKOMKCHUX TIPU TPOBEICHHI
npoQiIAKTUYHUX Y1 aBapiiiHO-MIOUTYKOBHUX POOIT;

—13 crmopya Ta apMaTypH, sSKi <«BTpaycHi» B
TIpoIIeCi eKCIUTyaTallii ra30IpoOBO/IiB;

—1i3 Miclb MOXJIMBHX IEPEJIOMiB YaBYHHHX i
HEMETaIIYHUX TPYO MpH MoraHii yKmami i 3acumi

ra30IpPOBO/IiB.
JaHni  mOCHiDKEHHS ~ CTOCYIOTBCS  JIMIIE
MiJ3eMHUX Ta30MpOBOMIB, TOMY 3[eOUIBIIOrO

TUTBKH JI€B’ ATh MEPETIYCHNX IPUIUH MAIOTh MICIIe
MIPU BUTOKAX.

3anayer0 IOCJHiIKEeHHSl € BHUBUCHHA IPOLIECY
BUTOKIB Ta3y 3 MiJ3eMHHUX Ta30MpPOBOJIiB, a TAKOX
aHaji3 iICHyI0UnX 1 po3poOJIeHHS HOBHUX 3aC00iB IS
MOUIYKY MiClb BHUTOKIB Ta BHU3HAUYEHHS KiJIBKOCTI
BTpAr rasy.

AHaniz Jgitepatypuux mkepena. IlpobGiaemam
MONIYKY MICITh BUTOKIB, BHMIPIOBaHHS KiJTBKOCTI

BTpaT, a TaKOX CYMDKHHM  JOCIDKCHHSIM
npucBsaeHo s pobit [11+17]. 3oxkpema B poboTi
[11] PO3TIIIHyTE MTUTaHHS BHU3HAYEHHS

ra3oMpOHUKHOCTI TPYHTIB IS PO3PaxyHKy BTpat
ra3y IpH BHTOKax, B po0oti [12], ciuparourick Ha
MOTIEpeTHI  AOCTiDKCHHS, pPO3po0JIeHa MOIelh
mpolecy  BUTIKaHHA  Tazy 3 TIA3EMHOTO
ra3onpoBoay i mependaueHo po3poOiieHHS Ha Oasi
BOTO JIOCHI/DKEHHS TIPWIaNiB 3 BHU3HAYCHHA
KUTBKOCTI BTpAT Tasy.

B po6oti [13] 3ampomoHOBaHO MAaTEMAaTHUHY
Mojens (inpTpamii razy B IPYHTI IpU BUTOKax 3
ra3onpoBOJiB HU3BKOTO THCKY, SKa JI03BOJISIE
MiBUIIUTH SQEKTUBHICTh JIarHOCTYBaHHS MalluX
BUTOKIB 1 OLIHUTH PO3MIpPH apeajiiB 3ara3oBaHOCTI
P IOMY.

B mpamsx [14+17] mnpuBemeHi METOIMKH
BU3HAYCHHS BTpaT ra3dy TP BHTIKaHHI, JaHO

OITIHKY BTpaT pu TPaHCIIOPTYBaHH,
3aIpOIMOHOBAaHI ~ METOAM  JIarHOCTYBaHHSI 1
BUSIBJICHHSI BUTOKIB.

IIpodaemn, AKi BHHHUKAKOTh npu

BUKOPHUCTAHi Pi3HUX MeTOAIB MOIIYKY Miclb
BUTOKIB ra3sy 3 mii3eMHHX ra3onpoBojiB. Y pasi,

SIKIIO B Ta30MPOBOJI ra3 3HAXOIUTHCS M1l BUCOKUM
THCKOM, TO BUHHUKHEHHS MOIITKOJIKCHHS
rasonpopogay Oyme HeBIOB3i 3a(iKcoBaHE 3a
XapakTepHUM 3BYKOM 1 BHUKHJAHHSIM IPYHTY
ra3oBOI0 CTPYMHHOI0O. B ra3oBux Mepexax 3
HEBHCOKHM THCKOM y TPYyOOTpPOBOAI BHHHKHEHHS
MOLTKO/DKEHHST MOXKE€ He MPHUBEPHYTH YBaru i
BUTIKaHHS MOJXKE ICHYBaTH INPOTSATOM 3HAYHOTO
NpoMikKy 4vacy. lle mpuBoaUTh 10 3HAYHUX BTPAT
rasy 1 BUHUKHCHHS BHOYXOHEOE3MEeuHOI CHTyaii
[13]. J[Janma mnpoOiema 3MylIye 30CEpeIUTH
JOCIIDKEHHST caMe Ha TpyOOIpoBOJax Maoro
THCKY.

AwHami3z  miTepaTypHHUX JOKEeped  J03BOJIHB
Kiacu(ikyBaTH METOIM BHUSBJIICHHS BUTOKIB rasy i3
MiI3eMHUX  Ta30MPOBOIIB HACTYIHHUM  YHHOM
(puc. 1).

MeToau BUSIBNEHHS
BUTOKIB
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Metoa naTpyJIloBaHHsI ra3onposoay. Meron
3aCHOBAaHMM HA BHUKOPUCTAHHI  TOPTATHBHUX
TIePEHOCHUX razoaHaiizaTopis. Omnepatop
MPOXOAUTH HA IOBEPXHI 3eMJIi HaJl Ta30IPOBOAOM 3
MIEPEHOCHUM ra3oaHalizaTopom, ¢ikcyroun
3Ha4YeHHS KOHLEHTpallli MPHPOIHOTO Ta3zy B
atMocdepl Hal MOBEPXHEIO 3eMiri. MicIle BHTOKY
rasy 3 razomnpoBOJly BH3HAYA€ThCS 32 HAWOIIBIINM
3HAYeHHSIM KOHIIGHTpalii MPUPOAHOTO Ta3y B
TTOBITPI.

Meton naTpyJIIOBaHHS TaKOX MOKe
MPOBOJUTHUCS 0€3 BUKOPHUCTAHHS ra30aHANI3aTopiB.
Y 1OpoMy BHNAAKYy  MICIlI  BHTOKIB  rasy
BUSIBIIIIOTHCS IIUISIXOM aHaJIi3y CTaHy POCIMHHOCTI
Ha TOBEpPXHI IpyHTYy Hajg TpyOompoBomoM. Y
MICISIX BHUTOKIB Ta3y II€BHI POCIMHU MOXYTh
AKTMBHO PO3BHUBATHCS, OCKUIBKH B TPYHTI B MiCIIi
BUTOKY ra3y pPO3BHBAE€THCS NEBHUH THUM OakKTepiH,
SIKAA  XapudyeTbesl TazomofioHmM  mertaHom. Lli
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OakTepil JKUBIATH POCIMHU TPOAYKTAMH CBOET
JKATTEMISUIBHOCTI, BHACIIAOK YOr0 TIEBHUW THII
POCIIMH aKTHBHO PO3BUBAETHCS, TOAI SK I1HIIHMA
HaBIAKU 3HUKAE. Taxox OPOIYKTH
KUTTENISUIBHOCTI  OakTepiil, sKi  XapuyroTbCs
razonomiOHNM MeTaHOM 1 cami OakTepii MOXYTb
3a]y4aTd pi3HUX KOMax, MO 30CEePE/HKEHHIO SIKHX Y
NEBHUX MICUAX MOXKHA OyZAe Cy[IUTH PO HasiBHICTh
BHUTOKIB Ta3zy.

Jlo HEemoMiKiB TaHOTO METOMY CJiJ] BiITHECTH Te,

M0 MpWIagu, SKi  BUKOPUCTOBYIOTBCS IS
JIOCHIJKEHD, MoTpeOyIOTh MIEPIOUIHOTO
KamOpyBaHHS 3  JOIOMOTOI0  CIICIiaJIbHUX

KaJiOpyBaJIbHUX CTaHIIH 1 Ta30BUX CyMilLeH.

Jlo mporo MeTomy TaKOX MOXKHA BiJTHECTH
METOJIMKY  TATPYJIIOBaHHS  Ta3ompoBOAY 3
BUKOPHCTAaHHSM CIICIAIBHO TPEHOBAaHUX COO0AaK.
Jlana meToauKa € OUTBII THYYKOK 1 HaJiiHOI Yy
MOPIBHSHHI 3  BHUKOPHUCTAaHHSAM  IIOIITYKOBOTO
o0aTHaHHS.

BuxopuctanHs co0ak i BUSBICHHS MiCIb
BUTOKIB MPHUPOJTHOTO ra3y 3aCHOBaHE HA TOMY, IO
roproui ra3u (peYoBHHH, SIKi BXOIATH B CKIaJI ITUX
raziB) a00 HaQTONPOIAYKTH MArOTh CrHenuQigyHuit
3amax. HarpeHoBaHi co0aku BHSBISIOTH Taki
pEUYOBMHHM Ha piBHI Habarato HIKIOMY, HIXK
JIeKiTbKa 4acTHHOK Ha Mimbsapx (ppd) sk Hax
3emiiero, Tak 1 mig Heto. Cobakd  MOXYTh
BUKOPHUCTOBYBATHCh Ha  PI3HUX  JUISHKaX 1
MpakTUIHO 33  Oymp-skux  ymoB.  Ilicms
CHeUialbHOr0 KypCy MiIrOTOBKHM cobaka HaOyBae
HABUYOK HE TITBKM YITKO pearyBaTd Ha TCBHUMA
3amax rasy, a # Bigpisuaru (mudepeHiiroBaTH) Horo
BiJI CYIYTHIX Ta CTOPOHHIX 3aIlaxiB.

Jlis BUKOpPHCTaHHS I[bOTO METOJIy HEOOXimHe
CTBOPCHHS CICIIBHUX CIYXO0 1 cIeliaabHa
MiATOTOBKA TIEPCOHAIY.

BypoBuii Mmeroa. Meton momsirae y Tomy, IO
B3[IOBXK Ta3ompoBoay (uepe3 Kijbka METpiB) Ha
Biactani 0,3+0,5 M Bim CTiHKHM ra3onpoBomay 3
JONIOMOror0  OypoBOTO  1HCTPYMEHTY  poOJIATH

OTBOpM — IHCIEKUiHHI CcBepMIOBHHM. [ mbuHa
IHCTIeKITIHHOT CBEPAJIOBUHU BH3HAYAETHCSA
rMUOMHOI0  3ayiraHHd  rasomposoxy. Jliamerp

IHCTIEKIIHOI CBEpAIOBUHU 3HAXOAUTHCS B MEXKAX
20+40 mM. IHCHIEKIIMHA CBEpAJIOBHHA MPU3HAYCHA
JUIL CTBOPEHHS IUIAXY BHXOAY rasy 3 IPYHTY B
aTMocdepy. 3a iCHYIOYOro BUTOKY rasy, BiH 4acTo

BUSIBIIACTHLCSA B KIIBKOX IHCIIEKIITHUX
CBEpIJIOBMHAX, TOMY  MiICIlE¢ BHTOKYy rasy
BU3HAYAaIOTh 32 OTBOPOM 3  HAHOWUIBIIOIO

KOHIICHTPAIIEI0 Ta3y, OCKUIbKM KOHIICHTpAIlis
3QJIC)KUTH BiJl BETUYMHY BUTOKY 1 BiZICTaH1 0 MICITS
BUTOKY rasy 3 rasomnpoBony. KoHIleHTpailis rasy
BU3HAYAETHCA 33  JIOMIOMOTOK  MPWIANiB  —
ra30aHaizaTopiB. Panime 3ara3oBaHiCTh
IHCITEKIIIITHOT CBEPIJIOBUHU BU3HAYAIH TTIEPEBIPKOIO
«Ha BOTOHBY.

Y  razoaHamizaTopaX  BHUKOPHCTOBYHOTHCS:
HAaITiBIIPOBITHUKOBI, TepMO-KaTaTITHYHI,
€IEKTPOXIMIUHI, CHEKTPAITHHO-ONITHYHI, TIA3MOBO-
IHIUKATOPHI ¥ iHIIII THITH JaBadiB.

Jlanuii MeTon IyKe eHeprozaTpaTHHHA 1 i
BHU3HAYCHHS MiCIIsI BATOKY HEOOXITHO MaTH JIaHi 110
MPUOIU3HOMY PO3TANTYBAHHIO MOIIKOKCHHS.

Axycruynuii meroa. Jlo moBepxHi TpyOH
ra30NpoBOy TPHUKPIILTIOIOTE OJWH a0 dacTime
JIBa aKyCTHYHI TIEPETBOPIOBaYa Ha TIEBHIW BiJCTaHi
omuH Big iHmoro. ChekTpajdbHa YyTIHMBICTh
MIEPETBOPIOBAYIB TIEPEKPHBAE Jialla30H, B SKOMY
BHITPOMIHIOIOTHCS AKyCTHYHI IITyMH, 110
BUHUKAIOTh BHACHIJIOK BUXONYy Ta3y. BurikaHHs
ra3y 3 TpyOOmpoBOy Yepe3 Pi3HOTO pony Ae(eKTH
B Timi TpyOw (HAcKpi3Hi TpINMHM, €pO3iiiHi i
KOpO3ifiHi  TOIIKO/DKEHHS)  MPHUBOAUTH  JO
BUHUKHCHHS IITyMiB, CIICKTPaIbHA IIIIBHICTh SKUX
3HAXOAUTHCS B obmacri 3BYKOBOTO  Ta
YIILTPa3BYKOBOTO Jlialia3oHy.

AKYCTHYHI IIyMH, 5IKi BAHUKAIOTh B PE3yJbTaTi
BHTOKY  Trasy, MOMUPIOIOTECS B CTIHIT
TpyOOIIPOBOAy Yy BCIX HampsAMKax 3 IIEBHOIO
MBUJKICTIO. BUKOHyIOUM 3amuc  aKyCTUYHUX
IIyMiB, AKi MIpUMMarOThCA JBOMa
MEPETBOPIOBAYAMH i PO3paxoByIOUH
B3a€EMOKOPEJIALIMHY (QYHKIIIIO 3a IBOMa BUOIpKaMH,
BHU3HAYAIOTh MICIIC PO3TAIIyBaHHS BUTOKIB Ta3y.

[Ipu namomy w™eroni HEOOXimHUN TpsAMUit
JIOCTYTI JI0 TpyOONpPOBOLY, IO BUKIUKAE TOJJATKOBI
TpyAHOII  mpu  pobOTI 3  WiA3EMHUMH
ra3onpoBOaAMH.

OnTuyni MeToau. ONITHYHI METOJTM € aKTHBHI 1
macuBHi. JIO91 aKTHMBHMX METOHIB HEOOXiIHE
JoKepeno BUNpoMiHIoBaHHs. Ha moBepxHi 3eMiti Hax

TpyOOIIPOBOIOM PO3MIITYIOTHCS 010K
BHIIPOMIHIOBaYa  ONTHYHOTO  BHUIIPOMIHIOBAHHS
(Taxox BUKOPHCTOBYETHCS Ja3epHe

BUTIPOMIHIOBaHHSI Ha YacTOTaxX IOTJIMHAHHSA HOro
MOBITPSIHO-METAHOBOIO CYMIIIIIIIO) i BigOMBa4 Ha
Bixgcrani Big 50m 1o 250Mm.

Jost MIPOBEICHHS BHUMIpIOBaHb
BUKOPUCTOBYETHCS ONTHUYHE BUIPOMIHIOBAHHS 3
TakOK JIOBKHHOK XBWIi, TpH SKid BOHO
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HaNOLTBIIe TIOTJIMHAETHCS (poscitoeTbes)
Ta3oMOBITPSHOIO CyMImmmo. TakuM YWHOM, TpH
MOSIBl BUTOKIB Ta3y Ha IIISAXY HOIIMPEHHS MPOMEHS
IHTCHCUBHICTD BUIIPOMIHIOBAHHS Oyne
3MIHIOBATHUC, O OyJle pEECTPYBATUCS MIPUIMAaYEM
1 craHe BHXITHOIO iH(OpMAIliE€0 PO HASIBHICTH
MiCIlsi BHTOKY Ta3y 3 Ta3olpoBOxy 1 HOTo
KOHIICHTpAIIilo, OCKUIBKHA IHTEHCHUBHICTH
BHUIIPOMIHIOBaHHS € TPOTIOPIIIHHOI0 KOHIICHTpAITii
rasy B IOBITpi.

Sk npuiMay BUIIPOMIHIOBAHHS
BUKOPHUCTOBYIOTBCS ~ PI3HOTO pPOAY JACTEKTOPH:
HAIIBIPOBITHUKOBI, ()OTOMOMHOXKYIOYi, OINTHKO-
aKyCTHYHi Ta iHIIi.

IMacuBHi MeTogu HE NOTPEOYIOTH JKepena
BUNIpOMiHIOBaHHSA.  [IpoBeeHHS  MOCIIKEHHS
JAaHUMH METOJlaMH € IyXX€ EHepro3aTpaTHuM, a
MOHTaX oOnamHaHHS  TOTpeOye  3HAYHUX
MarepianpHUX  BHTpar. KpiMm  Toro, mpm
BUKOPHCTaHHI JTAHOTO OOJIaTHAHHSI € HMOBIPHICTH
MTOMHJIKOBOTO CITPAIFOBAHHS.

TennoBuii MeToa. Bru3HaueHHS Miclli BUTOKY
razy 3 TiJA3eMHOTO Ta30MpOBOAY TEIUIOBUM
METOJIOM  3IMCHIOETECS Ha OCHOBI  aHaJi3y
TEIUIOBOTO  TIOJS ~ BUIPOMIHIOBAHHS  3E€MHOL
MTOBEPXHI (macuBHMIA METO). OCKiNbKH
TemMmeparypa  Trady, SKHA  [OpPOXOJUTh IO
ra3omnpoBOJy 3aBXKIW BHUIA, HDK TeMIepaTypa
IPYHTY, TO 3a yMOB HAasSBHOCTI BHTOKY Oyme
BiIOyBaTHCS HarpiBaHHS I'PYHTY B 30HI MPOJIATAHHS
ra3onpoBOLY.

Tpimuan B razonpoBoai po3mipom (1x0,1) mm
MOXXYTh CTBOPIOBaTH Ha IOBEPXHI IPYHTY TEILIOBI
aHoMmaiii 3 TeMIepaTypHHUM KOHTPAcTOM Oisbie
10 € npu posmipax mwisiMu nopaaky 10m2.

IIpu BUKOpHCTaHHI TEIJIOBI30PiB MICIISI BUTOKIB
razy MOXHa 3HaXOJWTH 32 JOTIOMOTOI0 MOOITBHHUX
nabopaTopii, aepo3HIMaHHs B pexumi
0e3nepepBHOIO CKaHyBaHHS.

JlaHi cucteMH € HaA3BUUAWHO JTOPOTUMU 1 AyXKe
CKJIQJIHUMU Y HAJIAINTYBaHHi.

JlazepHuii METOJ. Jlazepuuit METOJ,
BU3HAYCHHS MICIIb BUTOKIB ra3y 3 Ta30MIpOBOAY Ta
BUMIPIOBAaHHS BEJIMYUHA BUTOKIB 32 CBOEIO CYTTIO
CXO0XHI Ha ONTHUYHUMA, B OCHOBHOMY € aKTHBHHM i

2

3aCHOBaHUI Ha OTIPOMiHEHHI MICIIEBOCTI
BHCOKOKOTEPEHTHIM BHCOKOEHEPTeTHIHUM
(;1a3epHUM) BHITPOMiHIOBaHHSIM.

[Ipu onpomiHeHHI MicLEBOCTI BHKOPHUCTO-
BYIOTbCS OJHOYACHO JiBa Jiaepa 3 PI3HUMH
JOBKUHAMU XBHJIb. JloBxuHa XBHITI

BUIIPOMIHIOBaHHS TMEPIIOTO Jiazepa MOTPAILISE B
Iiara3oH IOTJIMHAHHS IIPHPOIHOro Tasy (pH Takii
TOBXKMHI XBHJII JTJa3€PHOTO BHUIIPOMIHIOBAHHS BOHO
HaHOIUIBIIIE  TIOTJIMHAETHCH  a00  PO3CIIOETHCS
NPUPOAHUM Ta3oM). JIOBKWMHA XBHII JAPYroro
Jlazepa BHOWPAETHCS TaKOIO, NPH SKIH JIa3epHe
BUIIPOMIHIOBAHHA TPAaKTUYHO HE TOTJIMHAETHCS
MIPUPOJTHUM Ta30M.

AHaji3yroud 1HTEHCHBHOCTI BIIOWUTOTO Bif
TTOBEPXHi 3eMJIi JIa3epHOTO BHUIIPOMIHIOBAHHS IBOX
Jla3epiB 3 PI3HUMHU JOBKUHAMH XBHJIb, BU3HAYAIOTh
MICIli BUTOKIB 1 BEJIMYWHY BUTOKY MPHPOJHOTO
rasy 3 TpyOOIIPOBO/IIB.

JlazepHnii MeTom € JUCTaHIIHHUM 1 HOro
BUKOPHUCTOBYIOTh JUIS BU3HAYCHHS MICI[hb BHUTOKIB
razy Ta BHU3HA4YCHHSA HOTO KOHIICHTpAIii mpu
BHKOPHCTaHHI MOOUTBHHIX nmaboparopii,
BEPTOJILOTIB a00 JIiTaKiB B pexxkuMi Oe3mepepBHOIO
CKaHyBaHHS. TakoXX MOXINBE BUKOPHCTAHHS
JTAHOTO METOAY [UIsl TIPOBEACHHS CKaHyBaHHS
MOBEPXHi 3eMJIi 3 OpOITATbHUX KOCMIYHHX arapaTiB
(mOBXHHM XBWJIb, SKI BHKOPHCTOBYIOTBCS IS
JmaszepiB, SK  TPaBWIO HE  CHPUHAMAIOTHCS
JIFOZICBKMMH OpraHaMu 30py).

[punaau, ki BUKOPUCTOBYIOTH JaHUN METOJI, €
IIOPOTHUMH, CKIagHI B HaJalITyBaHHI, a TaKOX
MarOTh MAJIMHA TEPMiH EKCIUTyaTarii.

Pagiosokaniiiauin merox. PapaionokariiHuil
METOJl BH3HA4YeHHS MiCIlb BHTOKIB Ta3y 3
TpyOOIIpOBOAYy 1 BHMIpIOBaHHS KOHIICHTpAIlii
BUTOKIB € aHAaJOTIYHUM JazepHOMy. B maHOMy

BUIAJIKY hiat:e OTIPOMIHCHHS MICIIEBOCTI
MPOKJIAJaHHs  Ta30MpPOBOJY  BUKOPHCTOBYETHCS
PaIioOBUTIPOMIHIOBAHHS.

Jannii  metom  Oa3yeTbcss  Ha  Pi3HHUX
CICKTPUYHUX  BJACTUBOCTAX TOBITPSA 1 Trasy
(cTemiHb IOTTTHHAHHS, BEJIMYMHA 10HI3aIlil TOIIO).

PesynpTatn  pamionokamiiHOrO  MeETOLy 3
3aCTOCYBaHHSIM  aE€pPOKOCMIYHOTO  MOHITOPHHTY
BUKOPUCTOBYIOTBCSI K JUTS BU3HAYCHHSI

MOTY>KHOCTI 1 BETMYMHNA BUTOKIB MPUPOJHOTO Ta3y
3 TpyOOMpPOBOJIIB, TaK i /ISl BUSBJICHHS MTOTCHIIIHHO
HeOe3MeYHuX JIISTHOK, O0COONHMBO B CeHCMIYHO
AKTHBHUX 30HAX, a TAKOX JUI KOHTPOITIO MPOIECiB
3a00JI09yBaHHS, MiATOIUIEHHS, HaJMIipHOTO
3BOJIOJKCHHS IPYHTY 3 MOJTANTBIITAM
MIPOTHO3YBAHHSAM CTaHy TPyOOIIPOBOIY 1 MOYKIIMBHX
HOro  YIIKOIKEHb, SIKi MOXYThb MPHU3BECTH [0
TEXHOJIOT1YHUX BUKHU/IB 1 BUTOKIB Ta3y.

Cucrtemn, sKi peayi3oBYIOTh MaHWA METOJ,
MaroTh HU3BKUW TEPMiH €KCIUTyaTallii, a TaKoX Mij
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yac iX poOOTH € BUCOKa HIMOBIPHICTh TTOMHIKOBOT'O
CTIpaIfOBaHHS.

Cnexrtpanbuuii Meroa. CrieKTpaabHUNH METOH
BHU3HAYCHHS MICIIb BUTOKIB rasy 3 TpyOONmpOBOaY i
BUMIPIOBAaHHS KOHIICHTpAIlii BUTOKIB Ha BiAMIiHY
Bil TONEPEeNHIX JUCTAHIIIHHUX  METOIIB €
TTAaCHBHAM (ompomineHHs TepuUTOpii HE
BUKOPUCTOBYETHCH).

MeToa CHeKTpaabHOTO CKaHyBaHHS Oa3yeThCs
Ha iHTepmpeTamii CIEKTPiB BHUIPOMIHIOBAHHS
terioBoro inppaueponoro (I4) BumpomiHiOBaHHS
B yMOBax 6e3xmapHoi aTMocdepu 3
BUKOPUCTaHHIM CIIEKTPOMETPIB 1 iHTEepdhepoMeTpiB
(y Tomy umncni ®@yp'e-inrephepomerpa).

3a pesynbTaTamM CHEKTPAIBHUX JOCTIIHKCHB
MICIIEBOCTI 3 BUKOPHUCTAHHSIM JITAIBHHUX armapartiB i
OopOiTaTbHUX CYNYTHHUKIB BH3HAYAIOTH MicHd 1
BEJIMYMHY  BHTOKY Ta3dy 3  Ta3olpoBOJY,
MPOKJIAJICHOTO SIK HAJl 3eMJICTO, TaK 1 i 3eMIICTO.

OO6nagHanHsg, poOoTa sAKHX 0Oa3yeTbCcs Ha
JAHOMY METO[ll, € JIOPOTUM 1 CKJIaaHE ¥y
HaJallTyBaHHI.

OOnagHaHHsA, $KE€ BUKOPHCTOBYETHCS IS
peamizamii BHIIEONMACAHUX METOIIB BHUSBIICHHS

MiCIb BUTOKIB ITOKa3aHO Ha pHC. 2.

Sk 6aunmo, BCi OMHMCaHi BHIIE METOIH ITOIITYKY
MiCIIb BUTOKIB MAalOTh psI HeAoJdiKiB. OKpeMo
MOJKHA 3raJlaTH IpoOIeMH BUMIPIOBaHHS KUTBKOCTI
BTpaT ra3y npu BUTOKax. Bimomi npuiagosi MmeTonu
BU3HAUEHHS 00’ €My BUTOKY ra3y, 30Kpema, MeTo 3
BUKOPHCTAaHHSIM  MOOUTBHOTO  BUTPATOMIpHOTO
komiuiekcy [18]. B okpemux Bumankax (3a yMOBH
BUSIBIICHHS ~ BUTOKIB ~ NIPUPOJHOrO  razy B
TEXHOJIOTIYHUX KOJOMS3SX, IiJBajaXx) BUTOKU
JIKBIIOBYIOTh 0€3 BHU3HA4YCHHS 00 €My BHUTOKY 3
BUKOPUCTAHHSAM BIAMOBITHUX TPHIAAiB. B iHIMX
BUTIAJIKaX  BHW3HAYCHI  METOJAM  3aCTOCYBaTH
HEMOXXJIUBO BHACIIOK TOTO, IO PO3MOIiIBHI
MEpeXi TEXHOJIOTIYHO HE TOTOBI JO Ihoro. Toi

HEOOX1THO 3aCTOCOBYBaTH pPO3paxyHKOBY
METOJUKY, SKa JI03BOJIIE OOYHCITIOBATH 00 €M
BUTOKY 3a YMOBH, 1o TeOMETPHUYHI

XapaKTEPUCTUKY MOMIKOKEeHB BioMi [13].
Ilnsixy BUpilIeHHS] MOCTABJIEHOI NMPO0OJIeMH.
3 MeTOol0 BHpIIICHHS TMOCTAaBICHUX 3a4ad Ha
kadenpi TEXHIYHOI MAIarHOCTMKH 1 MOHITOPHHTY
I®HTYHI'  cmpoekToBaHo Ta  MOOYZOBaHO
HABYAJbHO-HAYKOBHH  TONIroH  «Bu3HaueHHs
BUTOKIB 1 BTpaT razy 3 Ta3oNpOBOMIB i ra3oBOTO
obmaguanus» (prc. 3). JlaHuii MOJIIrOH CKIaIa€ThC
3 METaJIeBOi KOPOOKH, B sIKi¥ pO3MillleH] Bl CTaIeBi

1 oxgHa mojieTwieHOBa Tpyda. B koxkeH
TpyOOIpoBia  3po0JieHI  Bpi3aHHA TPYOOK 3
eJIEKTPOKJIAaHAMH, K1 MO/IEITIOI0Th

MOLIKO/KEHHST TpyOomnpoBoxy. JocmimkeHHs Ha
TOJIITOHI MOKHA TPOBOJIUTH SIK B yMOBaX BUCOKOTO,
TaK i HU3BKOTO THUCKY. [TOBITps HU3BKOTO THCKY (10
0,05 MIla.) MokHa TmOJaBaTH dYepe3 Ta30BUi
JYUITHHUK. Ha MIPOTHIICKHOMY KIiHIT
TpyOONpPOBOY  pO3TAlIOBAaHWNA  MaHOMETp 3
JIOTIOMOTOFO SIKOTO MOYKHA CTEKHUTH 32 BEIUYUHOIO
THCKY.

Jliis momadi MOBITPS IMiJ BHCOKHM THCKOM (110
0,6 MIIa.) 3pobmenmii okpemuii Bxim. I'azoBwmii
JYAIBHUK 1| MAHOMETP HU3bKOTO THCKY TIPH IIbOMY
MEPEKPUBAIOTECS 1 BIJIKPUBAETHCS ~ MAHOMETP
BHCOKOT'O THCKY.

KepyBaHHsI enekTpokjIamaHaMu 3IiHCHIOETHCS
4yepe3 MaHedbh KepyBaHHS. JKUBUTHCS 0O0JaTHAHHS
BiJl aKyMyJIsITOpAa.

3MOHTOBaHI TPYOOIPOBOAM i KJIALIAHW 3aCUIIaH1
MiCKOM, a MOBEPX MICKY IPYHTOM.

Takum YmHOM, Ha JAaHOMY ITOJIITOHI MOXHA
MOJCIIOBAaTH BHTOKM Ta3zy 13 CTalleBHX 1
TTOJTICTHJICHOBUX Ta30TPOBO/IIB.

HapuanpHO-HayKOBHH ~ TIOJITOH  HE  Mae
MOJKJIMBOCTI POOOTH 13 MPHUPOAHHM Ta30M, i3-3a
qoro poboTa 3 MpUIaJaMH, TPHHIUN SIKHX
3aCHOBAHMM HA BUSBJICHHI Ta3y 32 HOTO CKIIAIOM Y1
3amaxoM, HeMoxuBa. Came TOMY Yy MONaibIIAX
TOCIIJDKCHHSAX ~ TPOTIOHYEThCS  3YIHHUTUCS  Ha
AKyCTHYHOMY METOJli BHM3HAUYCHHS MiCIlb BUTOKY
ra3y, a caMe Ha METO/Ii aKyCTHYHOI eMicii.
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2) 0)

a — 2a30aHanizamop 075l BUAGIEHHS BUMOKIE MeMOoOOM RAMPYIIOEAHHS 2A30NPO6OAY; O — OYPosuUll
IHCmMpYyMeHm; 6 — ONMUYHUL OemeKmop Memany; & — nOPMamueHuil Meniosizop; O — ia3epHUll 0emeKmop
Memany

Pucynok 2 —Q06agHaHHs 1Jis1 BUSBJIEHHSI BUTOKIB rasy
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6)

2)

a — Ha emani 6CMAHOBIEHHS MEMAne8oi Kopooxu, 6 —Ha emani MOHMYBAHHS MPYO I e1eKMPOKIANAHIE;
8 — Ha emani 3acUnKu NiCKoM, & — eman 3aseputeno2o OyOi6HUYMEAa NoicoHy

PucyHok 3 —BurJisig HaB4aJIbHO-HAYKOBOT0 1M0JIirony «Bu3HaueHHsi BUTOKIB i BTpar razsy 3
ra3onpoBoiB i ra30Boro 001aIHaAHHI»

Jlaunwnii MeTox 3aCHOBAHUH Ha peecTpartii mrymy,
SIKUW BUHUKA€E B MICIIl BUTOKIB razy. Ilpmmamau, ski
MPALOIOTh 33 IIUM METOJIOM, € JIOCHThH Uy TJIMBUMH,
TOMY JO3BOJISIFOTH BHSIBUTH BHUTIK ra3y Ha 3HAYHHUX
BIZICTAHSX B MICII IX BUHUKHEHHS.

B poGori [19] mpuBeneHi Taki aKyCTHYHI
XapaKTePUCTHKH BUTOKIB Tra3y:

1) 3BykoBe T1OJe, SIKE€ BHMIIPOMIHIOETHCS
MOTOKOM Ta3y 3 OTBOPY MiJ BEITUKUM THCKOM €
HarpaBlieHuM. Ll HampaBieHICTh C1ab0 3aNEeKUTH
BiJl TIapaMeTpiB BUTOKY (THCKY, pO3MipiB OTBOpY,
CKJIaJy Ta3y) i B OCHOBHOMY BHU3HAYA€THCS KYTOM
MiX Biccio TpyOOmpoBoay i AiaMeTpoM TpyOu, SKuid
MPOXOAUTh Yepe3 LEHTp OTBOPY, a TaKOX
BIJICTAaHHIO BiJ TOYKH CITIOCTEPEIKEHHS JO BUTOKY;,

2) Ha CHOCKTPaIbHY XapaKTePUCTUKY MIyMY
BIUIMBAIOTh, B OCHOBHOMY, BEJIMYMHA OTBOPY, TUCK
1 TyCTHHA Tazy B TpyOompoBoai. MeHIe BILTHBAE
TOBIIMHA CTIHKH TPYOOIIPOBOIY;

3) mpu peectpaiii CHeKTpy HIymMy Ha IEsKii
BiJICTaHI BiJl MICIII BUTOKY HEOOXiTHO BpaXOBYBaTH
BIUIMB  CEPENOBHINA, B SKOMY MPOXOIHUTH
PO3MOBCIO/IKEHHS 1 peecTpamis  NPYXXKHUX
KOJIMBaHb, HA XapaKTEPUCTUKY CIIEKTpa.

Buxonsum 3 BHIIEBUKIAACHOTO, npu
JOCTaTHBOMY CITiBBITHOIICHHI KOPUCHUH CHTHAN —
IIyM 1 BIIOMHX TEXHOJIOTIYHHMX XapaKTEPHCTHKaX
TPAHCIIOPTYBaHHS Ta3y METOJAOM aKyCTHYHOI eMicii
MO>XHAa BH3HAYUTH HE TUIBKH MICIIE BHTOKY, aie i
HOTO MPOCTOPOBY OPIEHTAIIIO 1 PO3MIpH.

Jls mokpalieHHsl CHiBBITHONICHHS KOPUCHUMA

CUTHAIT — IIIyM MPOTIOHYETHCS MPOBEICHHS
JIOCIIJKEHb aKyCTHYHHX XapaKTEPUCTHK BUTOKIB
ra3y Ha HaBYAJIbHO-HAYKOBOMY ITOJIITOHI. 30KpeMa,
3aJ]af09M MapaMeTpHu TUCKY T'a3y, BEIMYHUHU OTBOPY,
HaTpsM BUTOKY, a TAKOXK 3HAIOUH XapaKkTep IPYHTY,
MOXXHa BU3HAYUTH, CHEKTPAIbHY XapaKTEPUCTHKY
IIyMy, SIKHH BUHUKAE MIPH BUTOKAX 1 HA OCHOBI IIUX
aHWX BWU3HAYNTH Ha SKii 9YacTOTi 3BYKOBOTO
CHEeKTpy  HaWKpamie  TpOSBISETHCS  3BYKOBa
xapakTtepucTtuka. JlOCHi/DKEHHS BHTOKIB Tra3y
JIOLIJTPHO TPOBOJUTH CaMe Ha IMX 4YacToTax,
OCKUTBKM Ha HHX OTPUMYBaTUMEMO HaWBHIINN
piBeHb KopucHOro curHainy. Ilpuw BimHOCHO
OJTHAKOBIH CIIEKTPalbHIN XapaKTEPUCTHULIl IIyMy Ha
pI3HUX dYacToTaXx y JaHOMY BHIAJKy BIACThCS
MOKPAIUTH CITiBBiTHOMIEHHS KOPUCHOTO CUTHANY i

rymy.
BUCHOBKM

Ha ocHOBi aHamizy nitepaTypHUX [DKEpen i
03HaOMJICHHSI 3 CYy4acCHHUMH PO3POOKaMH B ramysi
MOLIYKYy Miclb BHTOKIB Ta3zy 3 MiI3eMHHX
ra3onpoBogiB 0Oyjin0 OOpaHO METOA aKyCTHUHOI
emicii, SIKMi 3 TOYKH 30py iH(OpPMATHBHOCTI i

TOYHOCTI BHU3HAYCHHS MICI TOIIKO/KCHHS €
HaWOIIBII ~ TEPCHCKTUBHUMA IS MOJAIBIIOTO
PO3BHTKY.

JlocmipkeHHST TaHOTO METOJy TPOIOHYETHCS
MPOBOJUTH HA CTBOPCHOMY HAaBUYAIBHO-HAYKOBOMY
MMoiroHi «BWBUYEHHS BWTOKIB 1 BTpaT Trasy 3
ra3omnpoBOJiB 1 Tra3oBOro oOOJaJHAHHSI» B
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IOHTVYHI'. 3okpema miaHyeTbcd  BUBYEHHS
XapakTepy 3MiH CHEKTPy aKyCTHYHOTO IIyMy TIpH
BUTOKAaxX Ta3y 3 MiA3eMHUX Ta3ompoBoxdiB. Ha
OCHOBI  TPOBEICHUX  JIOCHIPKEHb  HEOOXiTHO
BU3HAYUTH YaCTOTHU, Ha SKUX € HaWKpamM
CITIBBITHOIIIEHHS KOPHCHHM CHTHAI — IIOyM IS
BUKOHAHHS 3aJa4l BU3HAYEHHS BUTOKIB.

1. Jlosionux npayisnuxa 2a3ompaHcnopmuo2o
nionpuemcmea | 3a 3az. Peo.. A.A. Pyonixa, Hay.
axyionepn. xomn. <«Hagmoeas VYrpainu», HK
«Vkpmpanceasz». — K. Pocmox, 2001. — 109Q. 2.
Mazyp H. U. Bezonacnocms mpybonposooHbIX
cucmem | U.UA. Masyp, O.M. Hsanyos. — M.. HI]
«EJIUMA», 2004. — 1041c. 3. Kasumos K.I.
Cnpasounux pabomuuxa 2a3068020 xosaicmea |
K.I'. Kazumoe. —M.: Boicu. wk., 2006. — 27¢. 4.
Cioax B.C. Innosayitini mexnonoeii 6 oiacnocmuuyi
ma excnayamayii cucmem 2a3oNOCMA4aHHs. HABY.
nocionuk | B.C. Cioak. — Xapkie: XHAMT, 2005. —
227 c. 5. ITiocomosxa nepcouany
2a30MPAHCNOPMHUX KOMNAHTI 0151 NOWYKY BUMOKIG
ma eusHayenHs empam npupoonozo easzy | A.B.
Asopcoruit, O.M. Kapnaw, 5.0. Kniok [ma in.] I/
Hagmosa i eazoea npomucnosicme. — 2010. —
N 5. —C. 41-45. 6 4.A. Konsoa. I'epmemuunocme
2a30npo80008 u onpedenerue ymeuku 2aza | U.A.

Konsoa, IHI.M. [Togman-3axapos. — M.:
Tocmonmexuzoam, 1960. — 67c. 7. Ilpasuna
obcmedicenb,  OYIHKU — MEXHIYHO20  CMAHY,
nacnopmuzayii ~ ma  NPOBEOeHHS  NIAAHOB0-
3an00INCHUX PEMOHMIE 2a30NPOBOJIE I Cnopyod Ha
Hux.  3ameepooiceni  Haxazom  Jlepoicagnoeo
Komimemy 6Oyodienuymea Yxpainu Ne 124 eio

09.06.1998y. ma 3apeccmposani ¢ Minicmepcmei
rocmuyii Yepainu 13.11.199%. 3a Ne 723/3163. 8.
Memoouxa 6usHaueHHs NUMOMUX — BUPOOHUYO-
MeXHONI02IUHUX empam NpupooHo20 2a3y nidyac
11020  MPAHCNOPMYBAHHS — 2A30PO3NOO0LILHUMU
mepeoicamu. — 3amg. Haxazom min. nanusa ma
enepeemuxu 6i0 01.11.2006 Ne 418 ma 6io
20.11.2007 Me 558. 9. Memoouka 6usHayeHHs
RUMOMUX — BUPOOHUYO-MEXHONIOSUHUX — SUMpPAm
NPUPOOHO20 2a3y Ni0 4ac 1020 MPAHCHOPIMYGAHHS.
2a30p03n00inbHUMU Mepedcamu. — 3ams. Haxazom
Min. naausa ma enepeemuxu Ne 2646i0 30.05.2003.
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