38

Espasutickuti Coro3 YueHbix (ECY) #4 (49), 2018

YJK 622.276.031:532.11

PA3BPABOTKA CITOCOBOB YBEAMYEHKMA HEOTEOTAAYN
MECTOPOMKIEHNHN MAAOTTPOHHUIIAEMBIX M TPEIITMHHBIX ITAACTOB
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AHHOTALIUSI.

1010, Azadlig av, 20.

BriepBbie 3KCIIEpUMEHTAIBHO OBUIO BBISBICHO, YTO NMPUYMHON IPOSBICHHS aHOMAaJbHBIX CBOMCTB BSI3KMX
JKUJKOCTEH, U B YACTHOCTH BOJBI U YCHJIEHHE ITHX CBOICTB Ul aHOMAJIbHBIX XKHUIKOCTEH, B ILIENAX, SBIAETCS
MHUKPOTpPEIIMHHBINA 3()(PEKT CUCTEMBI «KHIIKOCTH - cpefa» ananor s¢pdekra KameHa B HOpUCTOi cpejie.

st ocymectBiaenust 3 GeKTHBHOTO Ipoliecca pa3padoTKH TPEIIMHOBATHIX MECTOPOXKICHUH PEKOMEH TyeTC s
y4YECTh BBISIBICHHBIN HOBBIM MUKPOTPEIINHHBINA 3()(EKT B CHCTEME OKUAKOCTH - CPEia.

KnroueBble c10Ba: pacKpbITOCTh TPEIIUHBEI, KOIGPHUIUEHT MPOHUIIAEMOCTH HOPUCTOH CpPEAbl, BSI3KOCTH

KUOKOCTH, HAIIPABJICHNUE ITOTOKA.

BBenenne. Ha ocHOBe aHaim3a MHPOBOTO OTBITA
BBISIBJICHO, YTO HE3aBHCHUMO OT crocoda u o0béma cy-
MICCTBYIONIUX MEPONPHUATUH MPHUMEHSEMBIX B pa3pa-
00TKe He()TIHBIX MECTOPOXKICHUN KOIDDUITHCHT Hed-
TEOTNAuu IUIACTOB B OOJBIIMHCTBE CIy4aeB COCTAaB-
nger okoio 30%, a B 30HE MACHCTBHUSA KaKIOM
CKBa)XXMHBI cocTaBisieT okono 33%. 3nauut 70% reo-
JIOTHYECKUX 3aMacoB HETH OCTaeTcs B HU3KOMPOHH-
[JaCMBIX TIOPHUCTHIX M TPEUIMHHBIX Cpelax IUlacTa He
W3BJICUCHHBIMH, a TOT 3allaC COCTABHUTENH TPOEKTOB
pa3pabOTKN Ha3BIBAIOT «HE HM3BJICKAEMBIMH 3aIllacaMu
HEPTHY.

Ha ocHoBe aHamm3a mokasatelneil pazpaboTku
MHOT'OYHCJICHHBIX HE(PTSHBIX MECTOPOKICHUI A3ep-
GaiikaHa OBIJIO BBISIBJIEHO, YTO HE3aBUCHMO OT IIpH-
MEHEHHUS CYIICCTBYIOUINX 3()(PEKTUBHBIX MEPOIpHsi-
T K03 dunmeHt nepreoraaun He npesbiman 50%.

AHajM3 OTMEUYEHHOT0, NaeT OCHOBaHHUE IpeJIo-
Jarath, 4YTO CO3JaHHE HOBBIX WJIHM MOJCPHU3ALMS CY-
MIECTBYIONINX METOIOB IMOBHIMICHUS He(TeoTnaun He
SIBIISTIOTCSI ITyTEM PEIICHHS 3a1a49H OBBIIICHIS HeTe-
OTJauu TIACTOB. E€ MOXKHO pPeIuTh ImyTeM orpeerne-
HUS 3aCTOWHBIX 30H 3aJIeTaHus HeTel 1 yIacTKOB, HE
MOTIABIINX B 30HY NIEHCTBHS CKBaXUH. B CBs3U ¢ TeMm,
YTO HE CYIIECTBOBAHUEM HOBBIX TEXHOJIOTUYCCKHUX
Mepbl, 70% 3amacoB HeTH OCTaeTCs B HETIOABMKHOM
COCTOSIHUH, BEPOSITHO C MEPBOHAYAIBHBIMH ITapaMer-
paMu B IOPHUCTHIC CPEIbIL.

JIyist BBISIBIICHHSI TIPHYUH «HCH3BJICKAEMBIX 3aIia-
coB He(TH» OBUIM TPOBEIEHBI JKCIEPUMEHTAIbHbBIE
WCCIICIOBAHHS JIBMOKCHUS PA3IUYHBIX KHIKOCTEH
(BoZ1a, HEIOTOHOBCKUE M HEHBIOTOHOBCKHE HE()TH) B
TUTOCKUX U TUIOCKOPaIUATbHBIX TPEIUHAX C PACKPBITO-
ctpi0 10-240 MKM M YCTaHOBJIEHO, YTO CYIIECTBYIOT
KPUTHIECKOE 3HAYCHUS PACKPBITOCTH TPEIIMHBI FUTU
HU3KOTO K03(h(HUIIeHTa TPOHUIIAEMOCTH, HIDKE KOTO-
POTO IPH IBHKCHUH BS3KOU JKUIAKOCTH 3aMETHO IPO-
SIBJISICTCSI aHOMAJIbHBIC CBOMCTBA, & IPU JIBHKCHUH HE-
HBIOTOHOBCKHX KHIKOCTEH yBEIHYUBACTCS peou3u-
YeCKHe MapameTphl.

Jls BBOZIa B pa3pabOTKy HEPTEHOCHBIX YUaCTKOB
C «HEU3BJIICKACMBIMH 3aIIacaMi UMCIOIIUE BEITMIHHEI
PaACKPBITOCTH TPEIIMHBI HUKE KPUTHYECKOTO, HEOOXO0-
JIUMO TIPUMECHSITh MEPBI 110 YBEITHYCHUIO PACKPHITOCTH
IIETH BBIIIE KPUTHIECKOM.

Lemnbto paboTH ABISIETCS UCCTeNOBaHME dPPeKTa
B TpEIIMHAX ¢ MUKPOHHOI PacKpBITOCTBIO M B HHU3KO-
MIPOHHUIIAEMBIX IOPHUCTBHIX CpeAax U MOIBITKA pa3pa-
0OTKM METOJ]a MAKCUMAJILHOT'O M3BJICYEHHUS «T€O0JI0TU-
YECKHUX 3aracoB He(Ten.

[TonyueHHBI MUKPOTpPEIINHHBIA 3 EKT, SBIISIO-
muiics ananorom 3¢ dexra JKamena, u3BecTHOro B u-
3WKe He()TSIHOTO IIIACTa, MOXKHO Ha3bIBaTh HOBBIM 3(-
(EeKTOM JKHIKOCTh-CpPElla W, B YAacCTHOCTH, «HE(PTb-
cpenay.

BriepBble, BBISBICHHBIE (DAKTOPHI, O BIHSHUH
MHUKPOTPEIINHHBIX 3P (EKTOB HA CBOHCTBA KHUIKOCTH,
OynyT oOecrmieuynBaTh ONATOTPHUATHBIC YCIOBUS LIS
pa3paboTKK MECTOPOXKICHUH TPEIMHOBATHIX TTOPOA U
npuoOperaTh OOJBIIYI0 aKTyalbHOCTh. JlJisi MOJTHOTO
U3BJICYCHNA He(TH HEOOXOJMMO H3YUUTh BOIIPOCHI Me-
XaHHKH JBIKEHUS] aHOMAJIBHBIX )KHIKOCTEl B MUKPO-
TpEeIINHAX.

2. MeToanka npoBeeHUs! ONBITOB.

KoHCTpyKIus mieneBol MO, IMUTHPYIOIIAs
JBIDKCHUE KHUIKOCTH B HeZehopMUpyeMoii TIOCKOH 1
IUTOCKOpananbHOM cpene, IpejacTaBieHa B pabore
[1,2].

[lnuTel TpemmHbl U3roToBieHB K3 cranu 40X,
HUMEIOT MOBEPXHOCTHYIO TBepAoCTh 40-50 exuHuI 1o
PexBemury. BHYTpeHHS NOBEPXHOCTH IIHT 00pabo-
TaHa 1 OTHUTH(OBAHA C TOYHOCTHIO, COOTBETCTBYIOIIEH
10 kmaccy.

TpemmHbsl OBITM TONYyYEHBI YCTAaHOBKOH MEXIY
IJIMTaMHU HECMAYUBaeMbIX MPOKJIAA0K pa3zMepamu Sx7
MM, KOTOPBIE PACHOIOKEHBI B TOUKAX [IIOCKOPAJANab-
HOM ey ¢ uenTpaitbHbiMu yraamu 1200, Tlpu aTom
MOTPELIHOCTb ONPEAENIECHHs BEITUYUHBI PACKPBITOCTU
pasHa 0,5 MxMm. [ KOHTpOIS teopManyy Mmenn Ha
BEpXHEH IUIMTE MOJAEIH ObUIM YCTaHOBJIEH MHIUKATOP
yacoBoro Tuna. JymHa TpemmHsl L paBHa 84 mm. Pa-
JUYCBHl OKPY)KHOCTEH, Ha KOTOPBIX PaCIIOIOKEHBI OT-
BepCTHUS, AT KOHTPOJIS AaBICHNUS paBHSIIOTCH 34 1 57
MM " BOJM3HM 3THX OTBEPCTHH Ha PacCTOSHUAX 43 MM
OT IICHTPa TPEIIMHBI OBUIO PACIIONIOXKEHO eIle MO Of-
HOMY OTBEpCTHIO.

OKCIepUMEHTAIIbHBIE HCCIIEA0BAaHMs B INIOCKOpa-
JUAIbHBIX IIEISIX MPOBOAUINCH B MUKPOTpPELIUHE pa3-
JIMYHOW PACKpPHITOCTH B IBYX CEpUSAX: MOIEIHPOBA-
JIOCh ABWXKEHHUE JKUAKOCTH - MepBasi Cepus OT LIEHTpa
IUIOCKOPaAUaIbHON IIenH €€ KOHTYpPY, a BTOpasi Cepust
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OT KOHTYpa LIEH K HeHTpY. B 00enx cepusx sxcmepu-
MEHTBI IPOBOJIMINCH IIPU YCTAHOBUBIIEMCS PEXHUME
JBIDKCHUS KUIKOCTH.

OnBITE TIPOBOJWIINCE C BONOW, BSI3KOW M aHO-
MaJIbHBIMU HE(PTAMH PH U30TEPMUIECKUX YCIOBHUSIX.
[TocTostHCTBO TEMIEpaTypsl B TEPMOBAHHE MTOJACPKH-
BAJIOCH YJIBTPATEPMOCTATOM.

Jnst nckmovenust sgdexra JKameHna npou3Boau-
JIOCh HACBILIEHHE ILENTN UCCIIeyeMOM )KUAKOCTBIO 1O
HeOOJIBIIMM JJaBJICHUEM C OJJHOBPEMECHHBIM BaKyyMH-
pOBaHHEM.

B npouiecce omBbITOB CO371aBaINCh pa3InuHbIE T1e-
penazapl aBICHHS, 3aMEPSUINCh COOTBETCTBYIOIINE
00BEMHBIE PAaCXOMbl KHUIKOCTH M CTPOWIHCH Tpaduk

sasucumoctu Q = Q(AP).

OKCHEePUMEHTAIBHBIC HCCIICIOBAHMS II0KA3aJH,
YTO 3aBHCHMOCTH TEUCHUS LIS BOIBI M BSI3KOU KUIKO-
ctu B mukporpetnute (h<hyp), xapakrepHbl AJsi aHO-
MAJIbHBIX CHCTEM, KOTOPHIE OIMCHIBAIOTCS JBYX Iapa-
METPHYIECKAM MOJEISIM [pH GOJIBLIOM 3HAYEHUH PAac-
kpsiroctu (h>hyy) TeueHne xapakTepHO MOIEIBIO IS
OJTHO TIAPaMETPHUUYCCKUX CHCTEM.

Pe3ynbTaThl OMBITOB IS MJIOCKOPAIHAIBHBIX IiIe-

nel oOpabaTeIBaINCh B KOOpAWHATAX ¥y — 1, TOe

Y= W_ CPelHWH TpagMeHT CKOPOCTH U
7r

T = KacaTeJIbHOE HaIllpsDKECHHUE CABUIA.

3. Pe3yabTarhl 3KCIEPUMEHTAIBHBIX HCCIIEA0-
BaHHi, nx o0padoTka u 00001IeHUe

[Tpn sKcIepUMEeHTANIBHBIX HCCIIEIOBAHHUIX BOJIB,
BSI3KMX M HEHBIOTOHOBCKHX He(pTel B MUKpOTpEIIMHAX
BBISIBJICH HOBBIN ONPE/IEIISIONINI TapaMeTp - BIIEpBbIC
BBISIBJICHHBIH 3 QEKT, OKHIKOCTb-Cpera» 0e3 ydera
KOTOPOTO HEBO3MOXKHO OCYIIECTBIEHHE 3(PEeKTUB-
HOTO Tmporecca pa3pabOTKH TPEIIMHOBATBIX MECTO-
POXKIECHUH.

B pesynbTare SKCIEPUMEHTAILHOTO HCCIIEeI0Ba-
HUSL JIBW)KEHHS )KUJAKOCTH B MUKPOTpEIIMHE YCTaHOB-
JICHO YTO, IIPU BEJIMYMHAX PACKPBITOCTH TpeluHb 30
1 35 MKM COOTBETCTBEHHO MpHU TeMmieparypax 293 u
303K, Boma BemeT cebe KaK HEHLIOTOHOBCKAS KHI-
KOcTb. TakuX CBOHCTBA yCTAHOBIICHBI IS BSI3KHX U HE-
HBIOTOHOBCKHMX Jkuzakoctedl. Takas packpbIToCcTh
Ha3BaHa KPUTHYECKOH PacKpBITOCTHIO.

B cnydae nBKeHHS HEHBIOTOHOBCKOW HE(TH B
IUIOCKUX M TIJIOCKOPaAHAIbHBIX TPEIIMHAX C yBEInye-
HHEM PACKPBITOCTH MpeIelIbHOE HAMIPSIKEHUE CIIBUTa U
CTPYKTYpHasi BSI3KOCTh HE(DTH YMEHBILIAIOTCS IO OTIpe-
JISTICHHOTO 3HAY€HHs PACKpPBITOCTH TpeumHbl. [Ipn
3HaYeHHUAX packpreiTocTd 180 MKM Tpu Temmeparype
303K npenenbHOE HAMPSHKEHUE CABUTA M CTPYKTYPHAs
BSI3KOCTh HE 3aBUCAT OT N M OCTArOTCsI TOCTOSHHBIMH.

Takum 00pa3om, BIEpBBIE, HA OCHOBE JKCIIEPHU-
MEHTaJIbHBIX JaHHBIX, HAMH ObljIa yCTaHOBJIEHA KPUTH-
YecKas BEIHYMHA PACKPBITOCTH — Ny, T.€., HAalICHO,
gro mpu h>hy, H3MEHEHNS B PEOTOTHYECKUX CBOMCTBAX
JKUJIKOCTH MPAKTUUECKH OTCYTCTBYIOT. [Ipu nBM>XeHHN
BA3KUX JKHAKOCTe# B Tpemmue mpu h<h,, mposeis-

IOTCSl aHOMAaJIbHBIE CBOMCTBA, a MPH JBIDKEHUH aHO-
MaJIBHBIX JKHIKOCTEH YCHIIMBAIOTCS PEOJIOTHIECKUE
mapamerpsl, a ipu h>h,, ykazanusie 3¢hexTsr ncue-
3a10T.

[Momy4yenHsIit 3QPEKT NCTONTB30BaH IS MIPOTHO-
3MPOBaHUS YCIIEIIHOCTH NPOBEICHHBIX METOJOB BO3-
neiicreus Ha [1311.

B nanHoi pabote Taxke pa3paboTaHa METOAUKA
OIpeeIeHNs TaKUX NapaMeTPOB IIACTOBOI CUCTEMBI,
KaK PacKpBITOCTh TPEIIUHBI, KO3 GHULIUECHT IpOHULae-
MOCTH IUIacTa B NpU3a00WHON 30HE U BA3KOCTh HE(PTH
B IUIACTOBBIX YCIJIOBHSIX C TPOSIBJICHHEM MHKpPOTpe-
OIMHHOTO Y deKTa.

OpHO¥ W3 OCHOBHBIX 33134 He(TeaoObdn SBIS-
etca noanepxaaue [13C B cOCTOSHNH, TIO3BOIISIONIEM
JOCTAaTOYHO TIOJHO WCIOJb30BATh ITOTCHIHMAIHHBIC
BO3MO>KHOCTH TIJIACTA 110 IPUTOKY U IPHEMHUCTOCTH. U,
MTO3TOMY, BCET/Ia €CTh HEOOXOIUMOCTh B THarHOCTHPO-
BaHHU COCTOSIHUS ITPU3a00iHOW 30HBI IJIacTa.

Crenanbl 00001IEHUS Pe3yIbTaTOB YKCIIEPUMEH-
TaJIbHbIX I/ICCJ'IeI[OBaHI/Iﬁ CTalMOHAPHOTO JABHKCHUA
HBIOTOHOBCKOH ¥ HEHBIOTOHOBCKOM JKMJKOCTEH B
IUIOCKOPaIHAEHBIX TPEUIHHaAX [2-4].

Ha ocHoBe uccnenoBaHMs MapaMeTpoB IpH3a-
60ﬁHI)I 30HBI TPCIIUMHOBATHIX IJIACTOB IMIPU YCTAHOBHB-
IeMCsl PeKUME YCTAaHOBJICHO, YTO PacXo] KUIKOCTH
3aBUCHT OT fepenaja naBienus —4P, packpeirocts — N,
KPHUTHYECKOH PAaCKPBITOCTH — Ny, CTPYKTYpHOH BSA3ZKO-
CTH TIPU PA3TUYHBIX BEIWMIHHAX PACKPBHITOCTH IIEIH —
[n ¥ IPOHUIIAEMOCTH I11acTa — K, T.e.

Q=f (4P, h, hyp, un, k) (3]

Ha ocHoBe //-Teopemsl 3aBucHMOCTH (1) MoXxer
OBITH IIPEJCTABIICHA TAK:

f(M h E
AP-h, ho
Ha ocHoBe 00paboTkHM pe3ysNbTaTOB HCCIE0Ba-

HUA CTAHUOHAPHOI'O ABHUKCHU S HBFOTOHOBCKHX U HCHb-
IOTOHOBCKHX )KI/I,I[KOCTGI71 B rmocxopam/lam,ﬁoﬁ Tpe-

)=0 )

LIMHe, TOCTPOEHbl 3aBHCHMOCTH B  KOOPMHATaX
Q- h Jk _ gD

— 0 = f(—) u — = f(~—) npu remmnepa-
AP-hg he”  he hy,

type 303K. OT™MeTuM, 4TO IJsl pa3siUYHBIX BEITUYHUH
PACKpPBITOCTH TPELIMHBI U IIepernaaa JaBaCHUs, IKCIIe-
PUMEHTaJIbHBIC JaHHbIC, KAK HRIOTOHOBCKUX TaK U He-

HBIOTOHOBCKUX )I(I/IZ[KOCTCfI, COOTBETCTBCHHO
Qi _ by Jk_ . h

—Lrh —f (—) —=f (—) YKJIagbIBa-
AP-h, he, hy, hy,

IOTCA Ha OJHY IIPAMYIO. P€3yJ'H:TaTLI O6pa6OTKI/I OKCIIC-
PUMCEHTAJIbHBIX HNAaHHBIX W IMOJYYCHHUE 3aBUCUMOCTU
Ul onpeAcsCHUsl PACKPBITOCTU TPCIIUHBI, COOTBCT-
CTBCHHO MPHU HAroeTaHuu n ,Z[O6I)ILIC Ipyu CTalfMoHap-
HOM JIBMXKXCHHH HBHOTOHOBCKHX W HCHBIOTOHOBCKHX
JKHIKOCTEH B IJIOCKOpaaraJIbHbIX TPCIIUHAX, IMPCI-
CTAaBJICHHBIC HHUXC:
JJIA BA3KUX )KI/I}IKOCTCI\/'I
IIpY HarHCTaHUN

_ 01224-h,- 44,-Q+0,3921-h? - AP

i 3)
AP-he +0,0787-4,,-Q
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IpH 100bIIe
,_ 0,1868-h, - 14,-Q+0,4032-hy; - AP "
AP-h: +0,1219- 4, -Q

JIJISI HCHBIOTOHOBCKUX JKUIKOCTEH
IIpu HarHeTaHuu

o 0,63243-h, -4, -Q+0,50116-hy - AP -
AP-h¢ +0,62135- 4, -Q
pu go0bIIe
o 0,65686-0, -4, -Q+0,52477 - - AP
AP-h} +0,64858- 4, -Q

JI71st BAI3KMX M HEHBIOTOHOBCKHX >KHUIKOCTEH, CO-
OTBETCTBEHHO, IIPH HATHETaHWUH U NOOBIUE, I KOd(-
(uIIeHTa TPOHUIIAEMOCTH 3aBHUCSIINX OT PacKPHITO-
CTH TPCIINHBI TTOIYYNM CIEAYIONIHEe (OPMYIIBL:

TUISL BA3KUX KUJIKOCTEH
HpI/I HAaroctTaHuunu

Jk =0,0700h-0,0181h_; ()
Ipu 100bIue
Jk =0,0667h—0,0180h,. (8
JI711 HEHPIOTOHOBCKUX JKMAKOCTEH
IIpy HarHeTaHuu

Jk =0,1761n-0,06801h :  (9)

kp *

Ipu 100bIue
Jk =0,1637h-0,0638h,,.  (10)

IZIe (o — CTPYKTYpHasl BSI3KOCTb IIPH KpHUTHYE-
CKOM 3HAQUEHHMH PACKPBITOCTH Iey, 11ac.

hkp — 3HaUYCHHE PACKPBITOCTH LIEJH, IPH KOTOPOM
MPaKTHYECKN OTCYTCTBYET MOJIEKYJISIPHOE B3aMOIeH-
CTBHE MEX]Y )KUJIKOCTBIO M CTEHKOH LIEIH, M;

OtMmeTHM, 4TO OlleHKa KO3 dullneHTa mpoHuIiae-
moctu [13C mo popmynam (7), (8) u (9), (10), coorBer-
CTBEHHO, JUISI HIOTOHOBCKHMX M HEHbIOTOHOBCKHX JKH/I-
KOCTeH NpY HarHETaHUH U J100bIYE J]aeT BOBMOXHOCTh
KOCBEHHO CYAMTh O COCTOSHHUH NPU3a00HHON 30HBI,
YTO HMeeT OOJbIIOe 3HAYEHHE ISl ITOBBIIICHUS
YCIICITHOCTH TPOBE/ICHHBIX Pa3JIMYHBIX METOJOB BO3-
JIEWCTBHS Ha IUIACT, a TAKXKe U30eKaTh IPOBECHNUS He-
000CHOBaHHBIX MEPOIIPUSATHH.

C oTOl HEenbl0 Ha OCHOBE HCCIENOBAHUS CKBa-
JKMHBI CTPOSIT MHAMKATOPHYIO JUarpaMMy M OIpese-
JSIFOT BEJIMYUHY PACKPBITOCTH TPEUIMHBI U KO3 durm-
eHT npoHunaemoctH miacta B [13C.

CpaBHeHueM HaWaeHHbBIX 3Ha4deHui h u hyy mpu-
HUMAaETCS PEIICHHE O [eIeCO00Pa3HOCTH MPOBEICHHS

MepotnpusTast mo Bosaeictus Ha [13C. Eciu h<hy, To

Mepornpustie 1o Bozaercteuio Ha [13C mpoBoaures,
a B IPOTUBHOM CJIy4ae HerT.

BsiBoabL:

1. C 1enpto npuBIICUYEHHS B pa3pabOTKy I'e0JI0rU-
YeCKUX 3aracoB HedTH Heo0X0oIuMO oOecreynBaTh
ycnosue, uto 061 B [13I1 packprITOCTh TPEIINHBI OBLITA
051 O0JIBIIIe KPUTHYECKOTO 3HAUCHUS IS TaHHOH Tia-
CTOBOI JKUIKOCTH.

2. JInst OCTIDKEHUS 1IeNTH TpeOyeTcs MpUMeHeHHe
B Ka4yecTBE aHaJIOra IUIOMAHOTO 3aBOJHEHHUS I0JIe3-
HBIX MEPONPUATHI MO BO3JAEWUCTBUIO HA IJIACT MOLI-
HBIMH YJIBTPa3ByKOBBIMH, THAPOJMHAMHYECKUMH, aKy-
CTUYECKUMH ¥ APYTHMH BOJTHAMHU.

3.YcTaHOBIICHO, YTO AJIs yBENUYEeHHUs K03 duuu-
eHTa He(TeoTJauu, He0OX0IMMO HE COBEPILIEHCTBOBA-
HHE CYIIECTBYIOLINX WM M pa3paboTKe HOBBIX MEpO-
NPUATHH, a OIpeJeeHre B mpoLecce pa3padoTKu Me-
CTOHAXOXKICHHS 30H «HE BXOIAIIUX B pa3paboTKy»,
KOTOpBIE PACIIONOKEH MEKIY CKBOKHHAMU (Ha cylIe)
1 MeX Ty TaTdopmamu (B MOpe) B 00eCTIeUeHIIO Ty TH
U3BJICYCHUSI OCTATOYHBIX HeTeH U3 3TUX 30H.

4. Pazpabotanbsl HpUOIIDKCHHBIE CHOCOOBI pac-
4era I0OBIUM M 3a11acoB HeTeil [uist onpeneneHus Me-
CTOHaXO0XXACHUS «3aCTONHBIX) 30H.
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