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Onucani ma 00IPYHMOBAHI OCHOGHI NpoONeMU, SKI SUHUKAIOMb NPU NOWLYKY MICYb GUMOKIE 2azy 3
nio3eMHUX 2a30NP0600i8, OCHOBHI NPUYUHU NO8U BUMOKIE 2A3)Y MA BUSHAYEHO, SKI 3 HUX MAIOMb Micye npu
sumokax. Hasedena xnacughixayiss memoodis, siKi 3acmocosylomvcs Oisl GUAGIEHH MiCYyb GUMOKIE 2a3Y,
BUKOHAHO AHAI3 YUX MemOo0Oie ma ONUCAHI iX OCHOBHI HedOoNIKU. 3anpoOnoHOBAHT ULIAXU SUDIUUEHHS 3A0ayi
NOULYKY MICYb 8UMOKIG 2a3y 3 NIO3EMHUX 2A30NPOB0O0IE, GUOPAHO HAUINEPCHeKMUSHIWUL, HA OYMKY asmopa,
Memoo 00CNIOHCEHHSA HA HASBHICMb UMOKIB 2a3y 3 MPYyOONPO600y ma OnuUcani Npono3uyii no npo8eodeHHIo
EeKCNepUMeRmManbHUx 00CII0JCeHb O BUPTUEHHS 0AH020 NUMAHHSA. 3anponoHO8aHUll NioXio 00 eUPIULEHHS
3a0a4i NOWyKy Micyb GUMOKI6 2a3y 3 Ni03eMHUX 2A30Np0o600i6 HA OCHOGI AHANI3Y CHeKmpY AKYCMUYHOIL
eMicii, a maxoac npono3uyii 01 NOOAIBLULO20 OOCTIONHCEHHS 0aHOT npobIemMU.

Kurouosi cnosa: mpybonpogio, nowKoOx#cenHs, aKkycmuita emMicis, Ha8YyalbHO-HAYKOBUU NO20H, Memoo,
eKCNepuMenm, CUCHA, WYM.

Onucamnvl 4 060CHOBAHBL OCHOBHBIE NPOOAEMbL, BOZHUKATOWUE NPU NOUCKE MECH YIMeUKU 2a3d ¢ NOO3EMHbIX
2a301P0B0008, OCHOBHLIE NPUYUHBL NOSGIEHUS. YIMeueK 2a3d U ONpedeieHo, KaKue U3 HUX umerom Mecmo
npu ymeuxax. Ilpusedena xkaaccugurayus Memooos, RPUMEHAEMbIX Ok OOHAPYICEHUS MEC YIedeK 2asa,
BbINOIHEH AHANU3 DMUX MEeMO008 U ONUCAHbI UX OCHOBHble HedocmamKu. [Ipednoscenvl nymu peuteHus
3a0a4u NO NOUCKY MeCm YmeueK 2a3a u3 no03eMHblX 2A30npo6000s, GblOpaH HAUboIee nepCcneKmugtblil, no
MHEHUIO a8mopa, Memoo UCCIe008AHUs HA HAIUYUe YMeueK 2a3a u3 mpyoonpoeood, u ORUCAHb
NpeonodiceHUss No NPOBEOeHUI0 IKCNEePUMEHMANbHLIX UCCIe008aHUll OISl pelleHus OaHH020 B0Npocd.
Ilpeonooicen no0xo0 K peutenuio 3a0a4u NO HOUCKY MeCm ymeueK 2a3d U3 NOO3eMHbIX 2a30NpP0o80008 HA
OCHOBE AHANU3A CHEeKMPA AKYCMUYECKOU IMUCCUU, A MAKICe NPedaodiceHus: 0l 0anbHelue20 usyyenus
OanHOoU npodembl.

Kniouesvie cnosa: mpybonposod, nospedxcoenue, aKyCmuyeckas IMUCCUSL, VHeOHO-HAYUHBIL NOJIUSOH,
Memoo, IKCNEPUMEHM, CUSHAT, WYM.

The main problems that can take place during gas leakage from buried gas pipelines searching and the
main causes of gas leakage are described and justified, and it was specified which of them can be existed in
the places of such leakages. The methods classification which can be used for gas leakage detection is done
and the analysis of such methods with their mane disadvantages pointing is made. The problem issues for
the places of gas leakage from buried gas pipelines searching are suggested, in the author’s opinion, the
advanced method of pipelines gas leakage places research is chosen, and suggestions for experimental
studies realization for the main problem solution are described. An approach for problem solving of gas
leakage from buried gas pipelines searching based on acoustic emission spectrum analyzing and
suggestions for such problem further studying are proposed.

Keywords: pipeline, fault, acoustic emission, educational and scientific testing ground, method,
experiment, signal, noise.
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Beryn
3ryOni  Hacmigku ~— aBapidi y  rasoBii
MIPOMUCIIOBOCTI  3yMOBJIIOIOTh ~ HEOOXITHICTh  iX

MPOTHO3YBAHHS Ta TMOIEPEHKEHHs. 3 IIEI0 METOIO,
3TiIHO 3 ICHYIOUMMH MpaBWIaMH 1 HOpMaM# 3
oOCIyroByBaHHS  Ta3oNpoBOAIB, Yy  Tramysi
nepea0ayeHo MUTMH KOMIUIEKC MEePioAMYHUX PooiT,
30KpeMa: KOHTPOJb THUCKY Ta OJIOpH3alii rasy,
MePEeBIPKY HASBHOCTI BOJIOTM 1 KOHJEHCATy Ta iX
BUJANICHHS,  WIOPIYHUN  KOHTPOJb  3amipHOi
apMaTypy 1 KOMIIGHCATOPIiB, KOHTPOJb 3a CTaHOM
ra3onpoBOIIB IUIIXOM O0XOAY Tpac, OOCTEeKEHHS
3a JIOTIOMOT OF0 KOHTPOJIEHO-BUMIpPIOBATILHOT
amapaTypd, IOTOYHHMM 1 KaIiTalbHUW PEMOHTH.
BignoBigHO 70 THX ke ICHYIOUMX TPaBWI 1 HOPM,
00XiJ Tpac MiI3eMHHUX Ta30MPOBOIB 3IiHCHIOIOThH
JIHIAHI ~ OOXIAHMKH  JIIHIHHO-eKCIUTyaTaliiHOl
cyxOu. Y HOPMATHBHUX JOKYMEHTaX JOCHUTh
JIeTaNbHO  BH3HAYCHO TOPSAJOK pO3OMTTS Ha
MapmpyTd, oQOpMIICHHS 3aBAaHb Yy BHUIJISIII
MapuIpyTHOi KapTH, BUJAW BHKOHYBaHHX pOOIT,
KOMILIEKTAIlit0 Opuraan 00XiTHHUKIB.

[Ipote B iCHYIOUMX METOAMKAX MOIIYKY BUTOKIB
1 KOHTPONIO HAasBHOCTI Ta3y s IHXKEHEPHHX
MiJI3eMHUX CIOpYI € cepio3Hi mporaiwHd. He
3a0e3MevyoTh B JIOCTAaTHIM Mipi HaJeXHOI yBaru
METO/IMKaM TOIIYKYy BHTOKIB Ta3y 1 cydacHi
CIIEIliali30BaHl BHUIAHHS. JOBIJHUKH, ITOCIOHUKH,
MIAPYYHUKA 3 Ta30BOro rocmomapcrea [1+4].
[epeBaxxna OLTBIIICTH BKAa3aHOI JIITEpaTypH JHUIIE
BijoOpaka€ YMHHI HOPMATHBHI JIOKYMEHTH ¥
THCTPYKIIiT KOpPHCTyBada MIONO OKpPEMHX 3aco0iB
MOIIYKY BHUTOKIB ra3y. 3 orisay Ha Iie, BiIMoBiqH1
i eKCIUTyaTalliiHuX  CIyKO  31e0LIbIIOro
3BOMISATBCSL JI0 Bi3yaJlbHOTO KOHTPONIO 32 CTAaHOM
oOnmajHaHHS 1 Ta3ompoBOJy 3a 30BHINIHIMH
O3HAaKaMH Ta BUSBJICHHS SBHUX BHUTOKIB rasy [5].

VY CBITOBiil TpakKTHUIll 3aCTOCOBYETHCS 3HAYHA
KUTBKICTh 3acO0IB JUIS TONIYKY IOIIKO/DKEHB 1
BH3HAUCHHS KUILKOCTI BTpAT rasy, ajie, OKpiM TOro,
0 BOHM HE MOXYTh 3a0€3MEUUTH HEOOXiqHOT
SIKOCTI JTOCJI/DKEHHSI Ta30lpPOBOIB, BOHH IIE i
3Me0LTBIIOr0  CKIaJHI Yy  KOPHCTYBaHHI  Ta
BHMAararoTh CIICI[iaJIbHOI MiArOTOBKH TIEPCOHATY.

3Bakaloun Ha BHINE BKa3zaHe, CIif BIAMITHTH,
0 HAa JaHUH Yac mpoOjeMa BU3HAYCHHS MICIh
BHTOKIB Ta BHMIPIOBaHHS KUIBKOCTI BTpAT Traszy 3
MiA3EMHUX ra3onpoBO/IiB € HaI3BUYAWHO
aKTYaJIbHOIO 1 BUMArae BUBUCHHS ITUTAHHS MIPOIIECY
BUTOKIB a3y, BKIIOYAIOUHN MPOIIEC HOT0 pO3TiKaHHS
y TIpyHTi, #oro ¢inpTpamito i Horo sKicHi

XapakTepUCTUKU TP BHXOAI Ha IOBEPXHIO,
MUTaHHS 3a0€3MeUeHHs MiArOTOBKU MEPCOHANY IS
MPOBEJCHHS HHMH  HEOOXIJIHUX  IOIIYKOBHX
3axXO/iB, a TaKoXX NHUTaHHSI  PO3pOOJICHHS,
CTBOpPEHHsSI a00 YIOCKOHAJICHHS OONaJHAHHS IS
MOIIYKY BHUTOKIB Ta3zy, SKE 3aJ0BOJBHATHME
HeoOX1/1H1 AKICHI TOKa3HUKHU.

3agaya gocairzkeHHsl. 3a3BU4ail BTpaTu rasy
MPEACTABIIAIOTECSA  SIK  PI3HUIL MDK  KUIBKICTIO
N00yTOro (OTPUMAHOI0) 1 KUIBKICTIO Peasli3oBaHOro
(mpomaHoro) rasy.

Psn  aBTOpiB 10  PI3HUIIO  HA3WBAKOTh
HEBPAaXOBaHHUM Ta30M, TaK SIK BOHA CKJIAJIAEThCS i3
NiicHUX (BUTOKM Ta3zy) i XWOHMX BTpaT (BTpar
BHACIIIZIOK HEMPaBUIBHOTO BUMIPIOBAHHS KUTBKOCT1
peanizoBaHoro rasy). XWOHI BTpaTH YacTilie €
HACJTIIKOM HETPaBIIBHOTO (MIHYCOBOT0)
pO3paxyHKy IpH BHTpaTax OuUIS HHKHBOI MEXI
poboTH BUMIpIOBAIILHUX 3aco0iB. Kpim Toro,
MOKa3| MpHJIaJliB MOXKYTh 3MiHIOBaTHCs Ha 1 % 3a
YMOB:

— 3MIHH TeMIiepaTypu rasy Ha 2,75 °C;

— 3MIHH aTMOC(EpPHOro TUCKY Ha 7,6 MM. pT.
CT.;

— 3MIHM KUIBKOCTI BOASHOI Hapu B rasi Ha
80 r/m3 [6].

Ha panuii 4yac € 10BOJI 3HAYHA KUIBKICTH
HOPMATHUBHOI  JIOKyMEHTAIlli Ui BHU3HAYCHHS
XMOHUX BTpat [7+9]. B Toil e yac moxkymeHTaii
M0 BU3HAYCHHIO JIHCHUX BTpPAT HENOCTATHHO, caMe
TOMYy JaHa Tema TIOTpedye  JeTalbHIIoro
JOCITIKEHHS.

BuTokn ra3zy 3 Mig3eMHHX UM Ha3eMHUX
ra30npoBO/IIB i criopy 1l HaiOibII MoBipHI [10]:

—Ha CTHKOBHX 3’€JHAHHSIX Ta30IpPOBOJIIB:
CTaJeBUX, YaBYHHUX, BHUKOHAHHX 13 KOJIbOPOBUX
MeTaJiB i HEeMETaleBHX;

-y MICIISIX, ypakeHHX KOpO3i€lo:
ENEKTPOXIMIUHOIO, ONyKarOUNMH CTpyMaMH,
aTMoc( epHOIO;

—y MicusixX, K MapTh NPHUXOBaHUW (He
BUSIBJIIGHUI CBOE€YACHO) 3aBOJICBKUN YW MOHTa)KHUI
Opak B TpyOax, Ierajsx;

—Yy MICIIX HEJOCTaTHBO SKICHOI po0OTH
MOHTQ)XXHHUKIB OYHIiBEIbHUX 1 eKCILTyaTamiiHuX
OpraHizailiif, CBOE€YaCHO HE BHUSBICHUX I Yac
BUIPOOYBaHb;

—1i3 CaITbHUKOBUX
KOMITEHCATOPIB UM apMaTypH;

— 13 MICI[b, TIOIIKOJKEHHX ITiJ] Yac Oy IIBHHUIITBA
napajgenbHUX Y4 TEepeTHHAIUMX  ICHYHOYl

VIIUTBHIOBAYIB
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ra30MpoBO/IY MiI3EMHIX UM HA3EMHUX CIIOPYI;
— 13 apMartypH, sika 3axXHIleHa KOBepaMH i 301Ta

(momkopkeHa) mpH  Ha3max — Oe3pernbCOBOTO
TPaHCIIOPTY;

—Ha JNSHKaX Ta30lpoBOAY 1 Ha MiCIX
YCTaHOBKH apMaTypH, HE 3abe3neyeHnx

HEOOXITHUMH KOMIIEHCAIIHUMHU 3aC00aMu;

—y Micsax 3’e¢aHaHb TpYO 13 pi3HOPIAHUX
MaTepiaiB;

—y MiCISX, MOMIKO/KEHUX TIPU IPOBEACHHI
MpoQiTaKTHYHUX Y1 aBapiifHO-MONIYKOBHX POOiT;

—13 CcHopyn Ta apMmarypH, siKi «BTpadeHi» B
MPOIIEC] eKCIUTyaTallii Ta30npOBO/IIB;

—13 MiCI[b MOXJIMBHX IEPEIOMIB YaBYHHHX 1
HEMETAIIYHUX TPYO MpH MoraHii yKimai 1 3acumii

ra3omnpoBOIiB.
Jani  IOCHI/DKEHHS ~ CTOCYIOTBCS — JIMIIE
MiJ3EMHUX Ta30MpOBOMIB, TOMY 3J€OLIBIIOrO

TINBKH JIEB’SITh MEPETIYeHUX NMPUYUH MAIOTh MicCIe
MIPH BUTOKAaX.

3agayer0 JOCTIIKEHHSI € BUBYCHHS IPOIIECY
BHUTOKIB ra3zy 3 IiJ3eMHHUX Ta30MpPOBOJIB, a TaKOX
aHaJIi3 ICHYIOUMX 1 pO3pO0JICHHS HOBUX 3aCO0IB JIjIs
MOIIYKY MICIlb BHTOKIB Ta BHM3HAUYCHHS KUIBKOCTI
BTpAT Tazsy.

AHani3 giteparypuux kepen. [IpoGmemam
MOIIYKY MICIlb BHUTOKIB, BHUMIPIOBaHHS KUIbKOCTI

BTpPaT, a TakoK CYMDKHHM  JOCTIDKEHHSM
npucBsiaeHo st poOiT [11+17]. 3okpema B poOOTi
[11] pO3IIISIHYTE MIUTAHHS BU3HAYECHHS

ra30MpPOHUKHOCTI TPYHTIB JJISI PO3PaxyHKY BTpaT
ra3y MpH BHTOKax, B pobOoti [12], cniuparoynch Ha
MOMEepeIHI  JTOCHIDKEHHS, pO3po0jeHa MOJCIb
mporecy  BHUTIKaHHS  ra3y 3 MII3EMHOr0
ra3onpoBoay i nmepeadaueHo po3poOiieHHs Ha 0asi
IOrO JIOCHI/DKCHHS TPWUIadiB 3 BH3HAUCHHS
KUTBKOCT1 BTpAT rasy.

B poGorti [13] 3ampomoHOBaHO MaTeMaTHYHY
MoJienb (inbTpallii ra3y B IPYHTI NMPH BUTOKaX 3
ra3onpoBO/IB HHU3BKOTO THCKY, SIKa JIO3BOJISIE
MIBUIIUTH e(PEKTHBHICTh TIarHOCTYBAHHS MAaJHX
BUTOKIB 1 OLIHUTH PO3MIpPH apealiB 3ara3oBaHOCTi

MPH I[OMY.

B mpamsx [14+17] mnpuBemeHi MeETOIUKH
BHU3HAYEHHS BTpaT Ta3y MpH BHUTIKaHHI, JaHO
OI[IHKY BTpaT pu TPaHCIOPTYBaHH,
3alpONOHOBAaHI ~ METOAM  JIarHOCTYBaHHA 1
BHSIBJICHHS] BUTOKIB.

IIpoGaemn, AKi BUHUKAKOTh npu

BUKOPHCTaHI Pi3HUX MeTOAIB MNOMIYKY Micub
BUTOKIB rady 3 mia3eMHUX ra3onpoBoaiB. Y pasi,

SIKIIIO B TA30IIPOBO/II a3 3HAXOAUTHCS ITiJ] BHCOKUM

THCKOM, TO BUHUKHCHHS TIOIIKO/)KCHHA
razonpoBogy Oyae HEBIOB3i 3adikcoBaHe 3a
XapakTepHHUM 3BYKOM 1 BHKHJIAHHSIM IPYHTY

ra3oBOI0 CTPYMHUHOI. B Ta30BMX Mepexax 3
HEBHCOKHUM THCKOM y TPyOONpPOBOJI BUHUKHEHHS
MOIIKO/DKEHHST MOXKE HE TPUBEPHYTH YBaru i
BUTIKaHHS MOXKE ICHYBaTH IIPOTSATOM 3HAYHOTO
npoMiXkKy 4acy. Lle mpuBoAUTE 10 3HAYHUX BTPAT
razy i BUHUKHEHHS BHOyXoHeOe3le4yHol CHTyallii
[13]. [Jana mnpoOieMa 3MyIIye 30CEPEIUTH
JOCII/DKEHHS caMe Ha TpyOOmpoBoJgax Malioro
THUCKY.

AnHamiz  JiTepaTypHHX  JDKEpPEN  JI03BOJIMB
Kiacu(ikyBaTH METOJM BHSIBJICHHS BHUTOKIB Iasy i3
MiZI3eMHUX  Ta30MpOBOJMIIB  HACTYMHHUM  YHHOM
(puc. 1).

MeToau BUSIBNEHHS
BUTOKIB

|
! #
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_ MeToau natpyniosaHHs
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= CneKTpanbHui ‘

Pucynok 1 — Knacudikauiss meToaiB BusiBjieHHs
BUTOKIB ra3sy 3 mii3eMHHX ra3onpoBo/iiB

Metoa narpy/aoBaHHs raonpoBoay. Meron
3aCHOBaHMI Ha  BHUKOPHCTaHHI IOPTaTUBHUX
MEePEHOCHUX ra3oaHaji3aTopiB. Omnepartop
MPOXOJUTH HA MOBEPXHI 3eMJIi HaJl Ta30IPOBOJIOM 3
MepPEeHOCHUM ra3zoaHallizaTopoM, ¢ikcyroun
3HA4YCHHS KOHIICHTpAIii MPHUPOAHOTO Ta3y B
atMocdepi Haja TMOBEpXHE 3emii. Micile BUTOKY
rasy 3 ra3ornpoBOAY BH3HAYAETHCS 33 HAWOLIBIIUM
3HAYCHHSIM KOHIICHTpAIil NPUPOJHOTO Traszy B
MOBITPI.

Meron MaTpyItOBaHHS TaKOX MOX€E
MPOBOAMUTHUCS 0€3 BUKOPHCTAHHS ra30aHalli3aToOpiB.
Y upoMy BHIAAKYy MICIl  BHTOKIB  rasy
BUSIBIISIFOTHCS IIJISIXOM aHAJi3y CTaHy POCITHHHOCTI
HAa TIOBEPXHI IPYHTY HajJ TpyOormpoBogoM. VY
MICIIIX BHUTOKIB Ta3y TEBHI POCIHMHH MOXYTh
AKTHBHO PO3BHBATHUCS, OCKUIBKH B IPYHTI B MICIIi
BUTOKY Ta3y PO3BHBAETHCS MEBHHH THIT OakTepiH,
SKHH XapuyeTbcs Ta3omnomiOHum wMeraHom. Lli
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OakTepii JKMBISITH POCIMHH MPOAYKTAMH CBOET
JKATTEMISUIGHOCTI, BHACTIZOK YOro IIEBHMI THII
POCIMH aKTUBHO PO3BHBAETHCSA, TOMI SK IHIIUH
HABIAKH 3HUKAE. Taxox MPOIYKTH
KUTTEMISUTBHOCTI  OakTepidl, SKi  XapuylThCs
ra3onofiOHMM MeTaHOM 1 cami OakTepii MOXYTh
3a]yqaTd pi3HUX KOMax, MO 30CEPEKEHHIO SIKUX Y
MEBHHUX MICISAX MOXKHA Oy/ie CyJUTH PO HASIBHICTb
BHTOKIB Ta3y.

J1o HeJOMIKIB TaHOTO METOMAY CIIiJ BIIHECTH Te,

M0 TOpWIaad, SKi  BHUKOPHCTOBYIOTBCS  JUIS
JOCITIKEHb, noTpedyIOTh MEepioINIHOTO
KajmiOpyBaHHS 3  JIOIOMOIOK  CIEI[aJIbHUX

KamiOpyBaJIbHUX CTAHIIN 1 TA30BUX CYMIIIICH.

Jlo 1pOro MeTromy TaKoK MOXKHA BIJIHECTH
METOIMKY  TaTpPYyJIIOBaHHS  Ta3olpoBOAY 3
BUKOPUCTAHHSIM CIICIiaJlbHO TPEHOBAHHUX COOaK.
Jlana meronuka € OUIbII THYYKOIO 1 HaJIHHOK Yy
MOPIBHSIHHI 3 ~ BUKOPHCTaHHSM  IOLIYKOBOT'O
o0naiHaHHSI.

BuxopucranHs co0ak i BHUSBJICHHS MIiCIb
BUTOKIB MIPUPOJHOTO ra3dy 3aCHOBaHE HA TOMY, IIO
roprodi ra3u (PeYOBHHHM, SIKI BXOAATh B CKJIAJ IUX
rasis) abo Ha(TONPOAYKTH MarOTh CHEIU(IdHMII
3amax. HarpeHoBaHi c00aku BHSBIISIFOTH Taki
pEYOBMHU Ha piBHI HabaraTo HIXKYOMY, HIK
JEKiTbKa 4YacTMHOK Ha Mutesapx (ppd) sk Hajg
3emsiero, Tak i mig  Hewo. Cobakd  MOXYTh
BUKOPUCTOBYBATUCh HAa  PI3HUX  JIUIAHKax 1
MpakKTHYHO  3a  Oyme-skux  ymoB.  Ilicis
CIIEialIbHOTO Kypcy MiAroToBKH cobaka HaOyBae
HABUYOK HE TUIBKM YITKO pearyBaTH Ha TEBHHH
3amax rasy, a i BIIpi3HATH (qudepeHIitoBaTH) Horo
BiJI CYITyTHIX Ta CTOPOHHIX 3araxis.

JlJis BUKOPHCTaHHS ILOIO METOIY HEOOXimHEe
CTBOPEHHS CHEIiaIbHUX CIy)k0 1 crerjiajbHa
MiJrOTOBKA IEPCOHAITY.

BbypoBuii Mmeroa. Meron nonsrae y Tomy, 1o
B3JIOBXK Ta30MpoBOAY (4Uepe3 Kibka MeTpiB) Ha
Biacrani 0,3+0,5 M BiI CTIHKM Ta30MpOBOAY 3
JIOTIOMOTOI0 ~ OYypOBOTO  IHCTPYMEHTY  pOOJISATH

OTBOpM — IHCHEKIIIHHI CBepaioBUHHU. [ nOuHa
IHCIEKIIHHOT CBEPUTIOBUHU BU3HAYAETHCSI
TMOMHOI  3ajsiraHHs — razompoBony. Jliamerp

IHCTICKI[IMHOT CBEP/UIOBUHU 3HAXOIUTHCS B MEXax
20+40 mMm. IHcnekIifiHa CBepUIOBHMHA MpHU3HAYCHA
JUIS CTBOPEHHS IUIAXY BHXOIY Ta3y 3 IPYHTY B
atMocepy. 3a iCHyrOuUOro BHTOKY Ta3y, BiH 4acTo

BUSIBIISIETHCS B KUIBKOX IHCHEKIIHHUX
CBEp/UIOBMHAX, TOMY  MiCIl€ BHTOKY  Ta3y
BHM3HAUalOTh 32  OTBOPOM 3  HaWOULIBIIOH

KOHIICHTPAI[IEF0 Ta3y, OCKUIbKA KOHIICHTpPAILIis
3aJIOKUTH BiJl BETMYMHU BUTOKY 1 BiZICTaHI 10 MicCIIs
BUTOKY ra3y 3 rasomnpoBony. KoHIleHTpamis rasy
BU3HAYAETHCS 32  JIONOMOTOI0  TpWIAliB  —
ra3oaHaji3aTopiB. Pamnime 3ara3oBaHICTh
IHCTIEKI[IMHOT CBEPIYIOBUHU BU3HAYAIH ITEPEBIPKOIO
«HA BOTOHBY.

Y razoaHamizaTopaX  BHUKOPHCTOBYIOTHCS:
HaIIBIPOBITHUKOBI, TepPMO-KaTa iTU4Hi,
CNIEKTPOXIMIYHI, CIIEKTPaIbHO-ONTHYHI, IJIa3MOBO-
IHAMKATOPHI ¥ 1HINI THITH JaBayiB.

Jauuii MeTon ayke eHepro3aTpaTHHH 1 Uis
BH3HAUEHHS MICIISI BUTOKY HEOOXIJHO MaTH JaHi 1o
MPHOJIIN3HOMY PO3TAITYBAHHIO MOIIKOPKEHHS.

AxkycTuuHuii Meroa. Jlo moBepxHI TpyoOM
ra3onpoBOAy MPHKPIILIOIOTE OIUH ab0 dacTiiie
JIBAa aKyCTHYHI IepEeTBOPIOBaYa Ha MEBHINM BiICTaHI
omuH Big iHmoro. CHekTpajbHa 4YyTJIMBICTh
MEPETBOPIOBAYIB IEPEKPUBAE JiaNa3oH, B SKOMY
BUITPOMIHIOIOTBCS aKyCTHYHI ITyMH, 10
BUHUKAIOTh BHACTIIOK BHUXOXy ra3y. BurikanHs
rasy 3 TpyOONpOBOY Yepe3 Pi3HOro poay aedheKkTu
B TUTi TpyOM (HACKpi3HI TpIlIMHHU, epo3iiHI 1
KOpO3iifHi  TIOMIKOJDKEHHSI)  MPHBOIUTH  JI0
BUHUKHEHHS [IyMiB, CIIEKTpajbHA IIUILHICTh SKUX
3HaXOMUThCSI B 00JacTi  3BYKOBOIO  Ta
YIBTPa3BYKOBOTO Jiama3oHy.

AKyCTHYHI IIYMH, SIKi BHHUKAIOTh B PE3yJbTaTi
BUTOKY  Ta3y, [OMMPIOIOTBCS B CTIHII
TpyOompoBoy y BCIX HampsMKax 3 TEBHOIO
MIBUJIKICTIO. BHKOHYIOUM  3amuc  aKyCTHYHHX
IIyMIB, AKI MpUIIMaIOThCA JIBOMa
MepeTBOPIOBaYaMHU i PO3paxoByIOUH
B3aEMOKOPEIIALINHY (DYHKIIIIO 32 TIBOMa BHOIpKaMH,
BHU3HAYAIOThH MICIIE PO3TAIlyBaHHS BUTOKIB ra3y.

I[lpu nanomy Meromi HEOOXimHHMN TPAMUI
JOCTYI 710 TPYOOIPOBOY, IO BUKIMKAE JIOJATKOBI
TpyAHOmI  TmpU  poOOTi 3 MiI3eMHUMH
ra3onpoBOJaMH.

Ontuyni Meroau. OITHYHI METOIM € aKTHUBHI 1
macuBHI. Jlmg aKTHBHHX METOMIB  HEOOXiaHe
JDKepeso BUMpoMiHtoBaHHs. Ha moBepxHi 3emiti Hax
TPYOOITPOBOIOM PO3MIIIYIOTHCS 0JI0K
BUIIPOMIHIOBaYa  ONTHYHOTO  BHIPOMIHIOBAHHS
(Takox BHUKOPUCTOBYETHCS nasepHe
BUITPOMIHIOBaHHS Ha YaCTOTaxX IOTVIMHAHHA HOTO
MOBITPSHO-METaHOBOIO CYMIIIIIIO) 1 BinOWBa4y Ha
Bigcrani Bix 50 M 10 250 M.

Hanst MPOBEICHHS BHMIPIOBaHb
BHKOPHCTOBYETHCS ONTHYHE BHUIIPOMIHIOBAHHS 3
TakO JOBXHMHOK XBHWJI, @pPH SKIH BOHO
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HaHOUIbIIIE MOTJIMHAETHCS (po3ciroeTbes)
ra3onoBITPSHOI CyMImIm. TakuM YHHOM, TpPH
MOsIBI BUTOKIB ra3y Ha IUIIXY MOMIMPEHHS TPOMEHS
IHTEHCUBHICTH BHITPOMIHIOBaHHS Oyne
3MIHIOBATHCSA, 10 OyJe peecTpyBaTHCs MpHiiMadeM
1 craHe BUXITHOW IH(GOPMAIIEI0 MPO HASIBHICTH
MicllE BHUTOKY Ta3y 3 Ta30mpoBOJy 1 WHOro
KOHIISHTpAILiIO, OCKLUIBKH IHTEHCUBHICTD
BUITPOMIHIOBAHHSI € MPOIMOPIIHOI KOHIIEHTpAIlii
rasy B IOBITPi.

Sk npuiimay BUIIPOMIHIOBAHHS
BHUKOPUCTOBYIOTBCSL ~ PI3HOT'O PONY  JIETEKTOPH:
HATIBIPOBIHUKOBI, (OTOMOMHOXKYIOUi, ONTHKO-

AKyCTHUYHI Ta IHIII.

[MacuBHi Meromm He mNOTPeOYIOTH JKepena
BHUIIPOMIiHIOBaHHS.  [IpOBENeHHsS  JOCHIHKCHHS
JaHUMH METOJaMH € Jy)Ke EHepro3arpaTHuM, a
MOHTaX obnagHaHHs ~ TOTpedye 3HAYHUX
MaTepiadbHHX ~ BUTpaTr. KpiMm  Toro, mpum
BHKOPHCTaHHI JaHOro OOJNaJHaHHSA € HMOBIPHICTH
MOMUJIKOBOT'O CIIPAIFOBAHHS.

TennoBuii Meron. BusHaueHHS MicClii BUTOKY
razy 3 MI3EMHOr0 Tra3olnpoBOJYy  TEMJIOBUM
METOJIOM  3IIMCHIOETHCA HA OCHOBI  aHAJI3y
TEIJIOBOTO  TOJISl ~ BHUIPOMIHIOBAHHA  3E€MHOI
MOBEPXHI (macuBHUI METON). OcCKiIbKH
Temreparypa rasy, SKAH  TNPOXOIUTh MO
ra3onpoBOAY 3aBXIW BHINA, HDK TeMIeparypa
IPYHTY, TO 3a YyMOB HasBHOCTI BHTOKY OyIe
BiOyBaTHCS HArpiBaHHS IPYHTY B 30HI IPOJISATaHHS
ra3onpoBOJY.

Tpimuuay B rasonposoxi posmipom (1x0,1) mm*
MOXYTh CTBOPIOBATH Ha MOBEPXHI IPYHTY TEIIOBI
aHoMallii 3 TeMIepaTypHHUM KOHTPacToM Oiiblie
10 °C npu po3mipax missmu opsaky 10 m2.

[Ipu BUKOpHCTaHHI TEIIOBI30PiB MiCIsl BUTOKIB
ra3y MO)KHa 3HaXOJUTH 32 JIOTIOMOI'OI0 MOOUIBHUX
saboparopiii, acpo3HIMaHHS B peKUMI
0e3rnepepBHOI0 CKaHyBaHHS.

JlaHi cucTteMu € HaJA3BUYAMHO TOPOTUMH 1 TyKe
CKJIaIHUMH Y HaJIAIITyBaHHI.

JlazepHuii MeETO/. Jlazepuuit METOJ]
BHM3HAUEHHS MICIIb BUTOKIB Ta3y 3 ra3onpoBOIY Ta
BHUMIPIOBaHHSI BEIMYMHU BHUTOKIB 32 CBOEKD CYTTIO
CXOXHI HA ONTHYHHHA, B OCHOBHOMY € aKTUBHUM 1

3aCHOBaHMM  HAa  ONpPOMIHEHHI  MICIEBOCTI
BHCOKOKOT'€PEHTHUM BHCOKOCHEPTeTUYHUM
(J1azepHUM) BUIPOMIHIOBAHHSIM.

[lpu ompoMiHEHHI MiCIIEBOCTI BUKOPHCTO-
BYIOTbCS OJHOYACHO JiBa Jiasepa 3 PI3HUMH
JIOB)KHHAMH XBHITb. JoBxuHa XBHIT

BUITPOMIHIOBAHHS TIEPHIOTO Jia3epa MOTpaIuisie B
Jliara3oH MOTJIMHAHHS IPUPOJHOTO Ta3y (NP Takii
JIOBXKHMHI XBWJI J1a3€PHOTO BUIIPOMIHIOBAHHS BOHO
HaHOUIbIIE  TOTJIMHAETHCS  a00  PO3CIFETHCA
NPUPOAHUM Ta3om). JlOBKMHA XBWII JPYroro
naszepa BHOHMPAETHCS TaKOW, TPU SKIH Jla3zepHe
BUIIPOMIHIOBaHHSl TPAaKTUYHO HE TIOTJIMHAETHCS
MPUPOJHUM Ta30M.

AHaNi3ylouud IHTEHCHUBHOCTI BIiIOMTOrO Bij
MOBEPXHI 3eMIIi J1a3epHOr0 BUIPOMIHIOBAHHS JBOX
Jla3epiB 3 PI3HUMHM JIOBKUHAMH XBHJIb, BU3HAUAIOTh
MiCIII BHUTOKIB 1 BEIWYMHY BHTOKY IPHPOJHOTO
rasy 3 TpyOOIpOBOIiB.

JlazepHuii MeTon € JAMCTaHIIAHUM 1 HOro
BUKOPUCTOBYIOTh JUIsSi BU3HAUCHHS MICI[b BHUTOKIB
razy Ta BHU3HAUCHHsS WOro KOHIEHTpaIii TNpu
BHUKOPUCTaHHI MOOUTEHIX nabopartopiid,
BEPTOJBOTIB a00 JITAaKIB B PE&KUMI O€3MEpEepPBHOrO
CKaHyBaHHS. TakKOX MOXIMBE BHKOPUCTAHHS
JAHOTO METOAY Uil TPOBEINCHHS CKAaHYBaHHS
MOBEPXHI 3eMJIi 3 opOiTAILHUX KOCMIYHUX arapaTiB
(OBXMHH XBWJIb, SIKI BUKOPHCTOBYIOTBCS JUIS
Ja3epiB, SK  TPaBWJIO HE  CIPUHMAIOTHCS
JIOJICBKUMHE OpraHaMH 30pY).

[Mpunany, siki BAKOPUCTOBYIOTH JJaHUH METO/I, €
JNOPOTMMHM, CKJIaJHI B HaJaIlITyBaHHI, a TaKOX
MAaIOTh MAJIMH TePMiH eKCILTyaTallii.

Papiosoxaniiinuii mMeroa. PamionoxaniiHui
METOJT BH3HAUYCHHsS MiCllb BHTOKIB Ta3y 3
TpyOompoBOomy 1 BHMIPIOBaHHSI KOHIEHTpAIlii
BHTOKIB € aHaJoriyHuM JiazepHomy. B maHomy

BUNAAKY TUTS OIPOMIHEHHS MICIIEBOCTI
MPOKJIaJIAHHA ~ Ta30MpPOBOY  BHUKOPHCTOBYETHCS
PaJioOBUIIPOMIHIOBAHHSI.

Hanuit  meron  0a3syerbcsi  Ha  PI3HHUX
CNEKTPUYHUX  BJIACTHBOCTAX TMOBITPS 1 rasy
(creniHb MOTJIMHAHHS, BEIMYMHA 10HI3allil TOIIO).

Pesynpratn  pazmionokamiiHOro - Merony 3
3aCTOCYBaHHSIM  a€POKOCMIYHOTO  MOHITOPHHTY
BHUKOPUCTOBYIOTBCS SIK TUTSL BHU3HAYCHHS

MOTYXHOCT1 1 BEIMYMHNA BUTOKIB TIPUPOTHOTO Ta3y
3 TpyOOIPOBOIIB, TaK 1 JJIs BUSABJICHHS IMOTCHIIHHO
HeOE3MEeUHUX MIISHOK, OCOOJHMBO B CEHCMIYHO
AKTHUBHHX 30HaX, a TAKOX JUII KOHTPOIIO TPOIIECiB
3a00J109yBaHHS, MM ITOIIECHHS, HaJAMIpHOTO
3BOJIOYKCHHS IPYHTY 3 MOJIAJTBIIIM
MPOTHO3YBAHHIM CTaHY TPYOOITPOBOY 1 MOKITMBHX
HOro YIIKO/KEHb, $IKIi MOXYTh TIPU3BECTH JIO
TEXHOJIOTTYHUX BUKH/IIB 1 BUTOKIB ra3sy.

Cucremu, sIKi peami3oBYIOTh JaHUH MeETON,
MAaIOTh HU3bKUI TEPMiH EKCIUTyaTallil, a TaKoXK ITiJ|
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gac X poOOTH € BHCOKa HMOBIPHICTh MTOMIIIKOBOTO
CTIpaIIOBaHHS.

CunekrtpajabHuii Metoa. CrieKTpaabHUI METO
BH3HAYEHHS MiICI[b BUTOKIB Ta3zy 3 TpyOONpoBOAY i
BHUMIPIOBaHHSI KOHIICHTpAIii BUTOKIB Ha BIIMIHY
Bl TONEPEeOHIX  JWCTAHILIHHUX  METOMIB €
MMaCUBHUM (ompomiHeHHs TepUTOPii HE
BUKOPHCTOBYETHCH).

Mero/l CHeKTpalIbHOTO CKaHyBaHHS 0a3yeThCs
Ha iHTepmperamii CIEKTPiB  BHIPOMIHIOBAHHS
teroBoro iHdpauepBonoro (1Y) BunpomiHiOBaHHS
B yMOBax 0e3xMapHoi atMochepu 3
BHUKOPUCTaHHSM CIEKTPOMETPIB 1 iHTepdepomerpin
(y Tomy umcni @yp'e-inTepdepomerpa).

3a pe3yiabTaTaMH CIEKTPAJIbHHUX JOCIIKCHb
MICIIEBOCTI 3 BUKOPUCTAHHSM JIITAILHUX anapaTiB i
opOiTalbHUX CYNMYTHUKIB BH3HAYAIOTh MICISl 1
BeIMYMHY  BHTOKY Ta3y 3  Ta3olpoBOAY,
MPOKJIaJICHOr0 SIK HaJ 3eMJICI0, TaK 1 i 3eMIIelO.

Ob6namnanns, pobota skux ©Oa3yeTbCsi Ha
JaHOMY METOJli, € JIOpOTUM 1 CKJajHe Yy
HaJNAMITyBaHHI.

OGnasHaHHs, SIKE€ BHKOPHCTOBYETHCS IS
peainizamii BHUIICONUCAHUX METOIB BHUSBICHHS

MICI[b BUTOKIB ITOKa3aHO Ha pHC. 2.

Sk 6ayrMo, BCi OMKMCaHI BUIIE METOIH IOIIYKY
MICI[b BHUTOKIB MAalOTh psa HeAomikiB. Okpemo
MOJKHA 3raJlaTH MPOOJIEMH BUMIPIOBAHHS KUIBKOCTI
BTpAT rasy Ipu BUTOKaX. Bimomi mpuimagoBi MmeToau
BH3HAUCHHS 00’€MYy BUTOKY I'a3y, 30KpeMa, METOI 3
BHKOPHCTAHHSIM  MOOUIBHOIO  BUTPATOMIPHOIO
komruiekcy [18]. B okpemux Bumagkax (3a yMOBH
BHUSIBJICHHS ~ BUTOKIB  IPHPOJHOIO  Tra3y B
TEXHOJIOTTYHUX  KOJIOZS35AX, IiJBanax) BHUTOKH
JIIKBIIOBYIOTh 0€3 BH3HA4YCHHS 00’€MYy BHUTOKY 3
BHKOPHCTAaHHSM BIAMOBIAHUX NpwiagiB. B iHIIMX
BHMIIAJKaX  BHU3HAYCHI  METOAM  3aCTOCYBaTH
HEMOJXJIMBO BHACTIIOK TOro, IO PO3MOIUIbHI
MepeXi TEXHOJOrIYHO HE T'OTOBI 10 mboro. Tomi

HEOOXiTHO 3aCTOCOBYBATH PO3PaxyHKOBY
METO/IUKY, SKa JI03BOJISIE OOYHMCIIOBATH 00’€M
BUTOKY 3a YMOBH, 110 reoMeTpHYHI

XapaKTePUCTUKH MOIIKO/HKEHB Bijomi [13].

Hlasixu BUpilIeHHsI MOCTABJIEHOI MPolaeMH.
3 MeTol BHpIIIEHHS TIIOCTaBJICHUX 3a7ad Ha
kadenpi TeXHIYHOT IIaTHOCTHKH 1 MOHITOPHHTY
IOHTVYHI CIIPOEKTOBAHO Ta mo0y10BaHO
HaBYaJIbHO-HAYKOBU M MOJIITOH «Bu3zHaueHHs
BUTOKIB 1 BTparT Ta3y 3 ra3o0npOoBOMIB i Tra3o0BOro
obnamHaHHs (puc. 3). JlaHuit MoMIroH CKiIaaaeThes
3 MeTajeBoi KOPOOKH, B SIKill pO3MillleH1 /IBi CTaleBi

1 omHa momieTmiieHoBa Tpyba. B kokeH
TpyOompoBin  3poOieHi  BpizaHHS TPYOOK 3
CIIEKTPOKJIATIaHAMHU, SIK1 MOJIETIOIOTh

MOIIKO/PKEHHST  TpyOompoBony. JocmipkeHHsT Ha
MOJIrOHI MOYKHA MTPOBOJIUTH SIK B YMOBaX BHUCOKOT'O,
TaK i HU3BKOTO THCKY. [1OBITpst HU3BKOTO THCKY (10
0,05 MIla.) Mo)kHa TmomaBaTW dYepe3 Ta30BUHU
JYUITBHUK. Ha MPOTHIICKHOMY KiHII
TpyOOmpoBOy  pO3TAllOBaHWK  MaHOMETp 3
JIOTIOMOTOI0 SIKOTO MO)KHA CTEKUTH 32 BEITHYMHOIO
THUCKY.

Jis mojadi moBiTpsI MiJ BUCOKUM THUCKOM (0
0,6 MIlla.) 3pobnenuii okpemuii BXin. ['a3oBwmii
JYUIBHUK 1 MAHOMETP HU3BKOTO THUCKY TIPH [[bOMY
MEPEeKPUBAIOTBCSI 1 BIAKPUBAETBCA  MaHOMETP
BHCOKOTO THCKY.

KepyBaHHsI eneKTpoKiIanmaHaMu 3IIHCHIOETHCS
4yepe3 TMaHenb KepyBaHHsS. JKUBUThbCS 0OiagHaHHS
BiJl aKyMYyJIATOpAa.

3MOHTOBaHI TPYOOITPOBOM 1 KJIallaHU 3aCHIIaHi
MICKOM, a MOBEPX ICKY IPYHTOM.

TakuM YMHOM, Ha JAHOMY TIOJIIFOHI MOXKHA
MOJICIFOBATH  BUTOKM Ta3y 13 CTaJeBUX 1
MOJTIETUIIEHOBHUX Ta30MPOBOJIB.

HaBuanpHO-HAyKOBHMI  TONITOH  HE  Mae
MOXIIUBOCTI POOOTH 13 TPUPOIHUM Ta3oM, i3-3a
goro pobora 3 MpWiIaJaMd, TPHHIUI SIKHX
3aCHOBaHMI Ha BUSABIICHHI Ta3y 3a HOT0 CKJIAZIOM YH
3armaxoM, HeMmoxuBa. Came TOMY Y IMOAaIbIINX
JOCII/DKEHHSX  TIPOMOHYEThCS  3YNUHHUTUCS HA
AKyCTUYHOMY METOII BHU3HAUYCHHS MICI[b BHUTOKY
rasy, a caMe Ha METOJli aKyCTHYHOI eMicii.
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2) 0)

a — 2a30ananizamop 05l GUAGNLEHHS BUMOKIE MEMOOOM NAMPYIOBAHHSL 2A301POBOIJY, 6 — OYposuil
IHCIMpYMeHm, 8 — ONMUYHULL OeMEKMOP MEMAany, 2 — NOPMAMUGHUL MENI08I30p, 0 — NA3ePHULL OemeKmop
Memany

PucyHnox 2 — O0jaqHaHHA /151 BUSABJIEHHSI BUTOKIB rasy
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6)

a — Ha emani 6CMAHOGIEHHS MEMAe80i KOpOOKU, 6 — Ha emani MOHMYSAHHSA MPYO | e1eKMPOKIANAHIG;
6 — HA emani 3aCUnKU NiCKOM, 2 — eman 3a6epueHozo OYOIGHUYMBEA NONI2OHY

Pucynok 3 — Burisig HaBYaIbHO-HAYKOBOT0 NMOJIIroHy « BusHaueHHs1 BUTOKIB i BTpaT rasy 3
ra3onpoBo/iB i ra30Boro 001aJHaHH DY

Jlanuii MeTo]] 3aCHOBaHMA Ha peecTpallii mymy,
KW BUHHUKA€E B Miclli BUTOKIB rasy. [Ipumamm, siki
MPAIIOIOTh 33 [IUM METOJIOM, € IOCUTh YYTIHBHMHU,
TOMY JIO3BOJISIFOTH BUSIBUTH BHUTIK ra3y Ha 3HAYHUX
BIJCTaHAX BiJ MicL IX BUHUKHEHHS.

B pobGori [19] mnpuBeneHi Taki aKycTH4YHI
XapaKTepUCTHUKU BUTOKIB rasy:
1) 3BykOBe ToNe, SKE BHIIPOMIHIOETHCS

MOTOKOM Ta3y 3 OTBOPY IIiJi BEJIMKHM THCKOM €
HampaBlieHUM. 1l HampaBiieHICTh CJ1a00 3aJICKHUTD
BiJl TIapaMeTpiB BHTOKY (THUCKY, PO3MIpiB OTBOPY,
CKJIaay ra3zy) 1 B OCHOBHOMY BU3HAYAETHCS KYTOM
MiX BiCCIO TPyOOIIPOBOAY 1 liaMeTpoM TpyOH, SIKUi
MPOXOJUTh dYepe3 IIEHTP OTBOpY, a TaKoX
BIJICTAHHIO BiJI TOYKHU CIIOCTEPEKEHHS 10 BUTOKY;

2) Ha CHEKTpalbHY XapaKTEePUCTUKY MIyMY
BILIMBAIOTh, B OCHOBHOMY, BEJIMYMHA OTBOPY, THUCK
1 rycTHA Ta3y B TpyOOnpoBoxai. MeHIIe BIUIMBAE
TOBIIHA CTIHKH TPyOOIIPOBOY;

3) mpu peectpallii CIEKTpy IIyMy Ha JAesKii
BIJICTaHI Bil MiCIII BUTOKY HEOOXITHO BPaXOBYBaTH
BIUIMB  CEPElOBHINA, B  SKOMY  IPOXOAUTH
PO3IOBCIOJDKEHHST 1 peecTpalliss  MPYXKHUX
KOJTUBaHb, HA XapaKTEPHCTHKY CIIEKTPA.

Buxomssum 3 BHINCBHKIAACHOIO, npu
JIOCTaTHHOMY CITIBBIJTHOIIICHHI KOPHCHUI CHTHAN —
IIyM i BiIOMHX TEXHOJIOTIYHUX XapaKTePUCTHKAX
TPaHCIOPTYBaHHs T'a3y METOJIOM aKyCTHYHOI eMicil
MOKHA BU3HAYUTH HE TUIBKU MiCIle BUTOKY, alie i
HOro MPOCTOPOBY OPIEHTAILIIO 1 PO3MIpH.

Jns mokpallleHHsl CIIBBIIHOILICHHS KOPUCHHIM

CUTHAI — IIyM MPOTIOHYETHCS MPOBEICHHS
JOCTIDKEHb aKyCTHYHUX XapaKTEPUCTHUK BHUTOKIB
ra3y Ha HaBYAIbHO-HAYKOBOMY ITOJIroHi. 30KpeMa,
3aJ]al0uu IMapaMeTpu THCKY Ta3y, BETHYUHHA OTBODY,
HaTpsIM BUTOKY, @ TAKOXK 3HAIOYH XapakKTep IPYHTY,
MOXXHa BU3HAYUTH, CIEKTPAIbHY XapaKTEPUCTUKY
IIyMy, SKHH BUHUKA€ IIPU BUTOKAX 1 HA OCHOBI ITUX
JMAHUX BH3HAYUTH Ha SAKIH 4YacTOTI 3BYKOBOT'O
CHEeKTpY  HalKpamie  MpOSBIAETbCS  3BYKOBA
xapaktepucTtuka. JIOCHIDKEHHsST BHTOKIB — Ta3y
JIOIUILHO TPOBOJUTHA camMe Ha IMX YacToTax,
OCKUJIbKM HA HHX OTPUMYBAaTUMEMO HaWBHUIIMH
piBeHb KOpHCHOro curHamy. [lpm BimHOCHO
OJTHAKOBIH CIIEKTpalIbHIM XapaKTEPUCTHIII ITyMy Ha
pI3HMX YacToTax y JaHOMY BHUIAJKY BJIACTHCS
MOKPAIIUTH CIIBBIIHONICHHS! KOPUCHOTO CUTHAIY 1

IyMy.
BUCHOBKH

Ha ocHOBi anami3zy mniTepaTypHUX JDKepen i
03HAWOMJICHHS 3 CYYaCHHMH PO3POOKaMHU B Taiy3i
MOIIYKYy MiCIlb BHUTOKIB Ta3y 3 IMiI3eMHHUX
ra3onpoBojaiB Oyjl0 00paHO METOJI aKyCTHYHOL
emicii, skui 3 TOYKH 30py iH(pOpMATHBHOCTI 1

TOYHOCTI BU3HAYEHHSA MICL IIOIIKOMKEHHS €
HaHOUIBII  MEPCIEKTHBHUN i1 MOJAJIBIIOrO
PO3BUTKY.

JocnimkeHHsT JaHOTO METOAY MPOIOHYETHCS
MPOBOJIUTH Ha CTBOPEHOMY HABYAJIbHO-HAYKOBOMY
MmoJiiroHi «BUBYEHHS BUTOKIB 1 BTpaT rasy 3
ra3onpoBOAiB 1 Tra3oBOro oOJagHAHHSI» B
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IOHTYHI'. 3okpema T1UIaHYeETbCS  BHUBUEHHS
XapakTepy 3MiH CHEKTPY aKyCTHYHOIO IIyMY IpH
BHTOKaxX rasy 3 IMiI3eMHHMX ra3onpoBoaie. Ha
OCHOBI  MPOBEACHUX  JOCTIIKEHb  HEOOXITHO
BM3HAUMUTH 4YacTOTH, Ha SIKUX € HaHKpammm
CHIBBIJHOIICHHS KOPHUCHHMM CHUTHal — IIyM JJIs
BUKOHAHHA 3a7a4l BU3HAYEHHS BUTOKIB.
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