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IMopcroii zudpodusuveckuii uncmumym HAH Yrpaunwvt, Cesacmonons
2YVkpaunckuil zocydapcmeenivlii zeonozopaseedounsiii uncmumym, Kpviuckoe
omdenenue, Cumpeponoav

CYBMAPHUHHAS PA3TPY3KA IIOJA3EMHBIX BO/I,
Y m. AU (KPBIM)

B cmamuve npusodamcs pe3yabmamuvl HAMYPHbLX HAOJLI00eHUll 6 cenms0-
pe 2007 2. cyomapurnHoll pa3zpysku nodsemnwvix 600 y mvica Aiis (IOxucHbLL
Oepez Kpvima ). C nomowbio KOMNJIeKca HOB0U U3MepumeJibHoll annapamypbt,
paspabomannoii 6 Mopcrkom zudpousuieckom uncmumyme HAH Yrpaunot,
npogedenvl U3MepPeHUs CKOpocmell meieHuil, memnepamypot, COAEHOCMU, MYym-
Hocmu u codepicanus KpemMHeKucaoms. 8 00HOI U3 KApCcmoseblx noJsocmeil, a
maxice Ha noauzoHe okono Hee. Oyenen debum cyoMapuHHOL pa3zpy3Ku.

BBenenue

B macrosmiee Bpema B YKpauHe, KaK U BO BCeM MUpPe, B CBSA3U CO 3HAUM-
TeJbHBIM AHTPOIIOTEHHBIM ¥ TEeXHOTEHHBIM BJIUAHUEM Ha OTKPHITHIE aKBaToO-
puUH, POJIb MPECHBIX ITOA3€MHBIX BOJ (B YaCTHOCTH, BOJ CYOMapUHHOM pPasTpys-
K1) B O0IIMX BOAHBIX Pecypcax U BOJHOM OajiaHCe 3HAUUTEJIHLHO Bo3pocya. Boas-
HUKJIa HeOOXOIUMOCTb PETMOHAJILHON OIEHKW M IIPOTHO3a eCTeCTBEHHBIX pe-
CYpPCOB CyOMapuWHHBIX BOJ[, a TaK:Ke OIIEeHKU IJIOIIaau Bomocbopa, (hopMUpYIo-
IIEeT0 PEeKUM U Pecypchl MOABEMHBIX BOJ, UX YSA3BUMOCTH K 3arpsA3HEeHu0. B
KOHEUHOM HTOTe, HeO00XO0AUMO pa3padoTaTh IPOTHOCTUYECKYIO MOAe b (DOPMHU-
POBaHUS U MPOCTPAHCTBEHHO-BPEMEHHOI NU3MEHUYMBOCTH CYOMapUHHON PasTpysKu
MMOA3eMHBIX BOJA YKpPauHbI U ABTOHOMHOII pecry6yuKku KpbIM ¢ yueToMm reoJio-
TUYECKUX, Ie0JIOTO-CTPYKTYPHBIX U TUPOTe0JIOTUUECKUX (DAaKTOPOB.

O BaKHOCTU U3YUYEHUs CYOMapWHHOM pasTpPys3KHU IIOJ3€MHBIX BOJ CBUJE-
TeJBCTBYET DAL MeKIYHAPOIHBIX TOKYMeHTOB. OMHUM M3 HUX SBJIAETCS COBME-
ctubIl npoekT IOHECKO 1 Mexaynapoauaoro AToMmHOTO JHEpreTuyecKoro AreH-
rcrBa (MASA) [10].

IKcnequimoHHbIe paboTsl MopcKoro runpodusnyeckoro nucruryra HAH
YKpauHBI IPOBOAMJINCH B COOTBETCTBUHU C ILJIAHOM BBITIOJTHEHUSA HAYUHO-TEXHU-
YyecKoro IrpoekTa HaruoHanbHOU akageMum Hayk YKpauHbl “KoMILTeKcHBIe
rugpodusnUecKre U TUIPOXUMUUECKIe NCCIeJOBaHU MOPCKOM CPebI ¢ IeIbI0
paIoOHAIBHOT0, SKOJOTMYHOTO ¥ TeXHOTEHHO 0e30ITaCHOTO MCIIOJIb30BAHUS €T0
pecypcHOTo IoTeHIaga”.

ITesnpio uccaemoBaHUIl ABJIANACH OIleHKA POJIM CyOMapUHHON pa3rpy3Ku
MoA3eMHBIX BOJI KPBIMCKOro moJIyocTpoBa B BOJHOM 1 COJIEBOM PesKUMe Oepero-
BBIX 30H, 000CHOBaHUE BO3MOKHOCTH UX IMPAKTUUECKOTO MCIIOJb30BAHUSA B Ha-
POIHOM XOBSAMCTBE, a TaK:Ke IPOTHO3 PEeaKIINM! 9TUX MCTOYHUKOB Ha BO3MOIK-
HbIe U3MeHeHUs KjauMaTa B KpbIMy ¥ MHTEeHCU(MUKAIINIO XO3AUCTBEHHOU esd-
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TeJbHOCTU. PaboThl IPOBOAMINCH HA YUaCTKe M3BECTHOM, HO CJIa00M3yUYeHHON
cyOMaprHHOI pasrpysKH Ha IOMKHOM Oepery moJiyocTpoBa. KoMILIeKCHBIE Ha-
OJII0[IeHIA BBIIIOJIHANNCE B IPUOPEKHOM (0eperoBoii) 30He 1 B KAPCTOBLIX II0JIO-
CTHAX.

OcHoOBHBIE 3aJjaUll HCCJIETOBAHMNI:

1. Cosganue HamboJjiee IOJHBIX OIMMCAHUN IIOJOCTEHN B paiioHe MbIca Alia
(Tomorpaduueckux, MOPHOMETPUUECKUX, MOP(POJIOTUUECKUX,, TUIPOPUIUIECKUX )
IUIA TIOJTyYeHUs TOUHOM KapThl pejbeda MOABOJHON YacTU MOJOCTell (melnep u
TPOTOB).

2. Cosmanue moapoOHOM 6aTHUMETPUUYECKON KapThl MOJOCTEHN U IIPUJIeraio-
el aKBaTOPUM.

3. WccaemoBaHue 0COOEHHOCTEN CMeIlleHnsI CyOMapUHHBIX ¥ MOPCKHUX BOJ
B IIOJIOCTU U BHE ee.

4. KoMIIJIeKCHBII MOHUTOPHWHI paHee BbISIBJICHHBIX HCTOUYHHKOB cyOMa-
PUHHOI pasrpy3Ku (paiioH M. Aiis) c IIeJbI0 OIIEHKU UX JebuTa.

5. BrisiBIeHUe TTPOABJIEHUN CYOMapMWHHBIX BOJ B II0JIe TUAPOJIOTO-XUMU-
KO-OIITUYECKUX XapPaKTEePUCTUK B NMPUOPEKHOI 30HE, IPUMBIKAIOIIell K 30He
cyOMapuHHOM pasTpy3KH.

6. O1meHKa Ce30HHBIX 0COOEHHOCTEN TpaHCc(opMaIuy 30HBI CMEIIIEHUA Cy0-
MapUHHBIX M MOPCKUX BO/I.

7. UccnemoBanue BpeMEeHHON U3MEHUYUBOCTHY Ne0UTa UCTOUHUKOB B Haubo-
Jiee 3BHAUYMMBIX MOJIOCTAX Ha Mbice ATisd.

CybomapuHHas pasrpyska y M. Ailss MeeT CBOU 0COOEHHOCTH. ITO He KOH-
IeHTPUPOBAHHLIE BBIXOJbI Ha AHe (COOCTBEHHO CyOMapMHHBIE MCTOUHUKH), a
paccegHHBIE 10 MHOTOUMCJIEHHBIM TPEIMHAM BOAOIPOABIEHUA. JacTh U3 HUX
pacmojiokeHa B 3aTOIJIEHHBIX U IOJYy3aTOILIEHHBIX MOPEM KapCTOBBIX IIOJIOC-
TAX, YaCTh B KJauge.

Pe3yapTaThl HATYPHBIX HAOJIOTEHUH

KowmmiekcHble HaTypHbIE HAOIIONeHUS BKJIOUYAIN U3MEPEHUs CKOPOCTel
TeueHUli, TeMIIepaTyphbl, COJTEHOCTH, MYTHOCTH U COAEP:KaHUS KPEeMHEKUCJIO-
Tel. Ha mmepBoM sTatie OHU OBLIN COCPEIOTOUYEHBI B OyXTe M KapCTOBOI MOJIOCTHU
B 100 m ot mbica Ilenexero (puc. 1).
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Kpowme Toro, GBLIIO BBHITIOJHEHO HECKOJBKO OYKCUPOBOK (Ha roryouHe =~ 0,1—
0,2 M) TUAPOJIOTUYECKOTO 1 TUAPOOIITUUECKOr0 30HJ0B BI0JIb O€PEeroBoii JUHUN
(5 M oT Oepera), TO3BOJIAIOIUX OIEPATUBHO 00HAPYKUBATDL CJIeIbl CyOMapuH-
HOII pasrpysku. JlaHHbIe, IMOJYUYeHHBLIEe B pe3yJabTaTe IMOJUTOHHON CHEeMKU B
paiioHe IOJIOCTH W OYKCUPOBKHU BAOJIL 0€pPeroBoil JUHUM, TPEeOYIOT CIIeIUajb-
HOIT 00paboTKu [4, 5, 9], B TOM umcjie 1 YKUCIEHHOrO MOAEJIUPOBAHUA, U OYIAYT
ITpoaHATU3UPOBAHEI Mo3:Ke. [IpoBoauIrich BU3yabHbIe HAOJNIOAEHUA 3a Ipei-
(hoM TTOBEPXHOCTHBIX ITOIJIABKOB, BRIMYIIIEHHBIX AJIA OIeHKYU (POHOBBLIX TeUEHUH
BOJIM3U MCCIeIyeMOM KapCTOBOM IIOJIOCTH.

BakHO OoTMETHTBH, UTO BCe M3MEPEHHUS BBIIOJHSAJJNCH HOBBIMU IIPHOOpA-
MU, pasdpaboTaHHbIMU B MopckoMm ruapodusudeckom muactutryre HAH YEKpan-
Hbl. KOMIIaKTHOCTL 3TMX IPUOOPOB IT03BOJIAJNA IIPOBOAUTH M3MEPEHUA KaK Ha
rIyOuHe, TaK M B TOHKOM IIOBEPXHOCTHOM CJIO€, T'Zle, KaK IIPaBUJI0, COCPEIOTO-
YyeHa paclpecHeHHas BOJa.

st onieHKY mebuTa cyOMapuHHOM Pasrpy3KU B KAPCTOBOM ITOJIOCTH, KpOME
U3MepeHus TUAPOJOTUUECKUX (TeMIepaTypa, COJIEHOCTb, MYTHOCTD) U TUAPOXU-
MuUecKux (KPeMHEKUCJIOTa) XapaKTEePUCTUK, TPeOOBAINUCH HANeKHBbIE OIEHKU
CPeIHUX CKOPOCTEeN TeueHUH (IPeAIIoI0KUTEIbHO, OUeHb MaJIbIX — CAHTUMETPBI
B CEKYHAY) B HAIpaBJIEeHUAX “B IIOJIOCTb—MU3 IIOJIOCTU”’, T.€. PEBEPCUBHBIX, II0
BCeW ILIOIAa BEPTUKAJIBLHOTO CeUeHA BOJAHOM MacChl Ha BXOJe B IIOJIOCTb. 3HAA
pacmpeneseHUe COJIEHOCTH U CPEeIHUX CKOPOCTEN Ha 9TOM paspese, MOYKHO Olle-
HUTHh CyMMapHBIN Je0UT NCTOYHUKOB, pasrpysKamInuxcsa Tam [3]:

0="T10, 02025 4y )
= x,2) —=—————dxdz,

00 P Sd)_Snpecn

rae @ — MCKOMBIH me0uT; x, 2 — INMUPHUHA, TJIyOMHA Ha BXOAE B I0OJOCTL; L,
H — wmakcuMmanbHble mupuHa u rayousHa (7 u 8 m); Ugplx, 2) — cpenuas

CKOPOCTH TeUeHUA B TOUKe (X, 2Z) ceueHusd; Sq) — ¢oHOBAs COJIEHOCTD; S(x, 2)
— COJIEHOCTH, U3MepPeHHasd B Touke (x, 2), SnpeCH — COJIEHOCTH (MUHepaJu3a-
1) IIPecHoi BoAbl (B HalleMm ciayuae mopanka 0,7 z/i).

Crenyer MOgUYEePKHYTh, UTO HAIIN M3MEPEHUS BBIMOJIHSAJINCH B CE30H yC-
TONUYMBOII MeKeHI, KOTOPOMY IIPeAIllecTBOBaJIA AJHTeJbHasA 3acyxa (moskmeit
3ech MpaKTUUYecKu He ObLI0 GoJsiee 4-x mecares). Ha cyre GOJBITMHCTBO HC-
TOYHUKOB B 9TO BpeMs IE€PEChIXaeT, T.e. POAHUKOBLIN CTOK PaBeH HYJIIO.

ITepuon BBITTOMHEHUS M3MEPEHUH COBHAJ C CUTyallell CroHa, BLISBAHHOTO
IefiCTBUEM IIPOJOJIKUTEJIHHOI0 3alaJHOro BeTpa. AHaimMa KapT TeMIIepaTyphl
TIOBEPXHOCTH MOPS (13 DKOHOMUU MeCTa KapThl He IIPUBOLATC), MIOJYICHHEBIX CO
conytHuka NOAA-17, mokasaJi, uTo mmpu obireM (poHe TeMIIepaTyphbl HIOBEPXHOCTH
mops B Yepuom mope 20-22°C (a B paitome pabor go 26°C), 18-19 ceuradbps ot
M. XepcoHec 10 M. Ato-Ilar Habrogansack cuTyamnusa pasBuToro croua. Ha otmesrs-
HBIX yYaCTKaxX CIMOH OTMedaJicsi Ha paccrosaHuu 25 KM oT Oepera. Temmeparypa
BOJBI Ha TEPUTOPUU, OXBAaUEHHOM CroHOM, yrajia no 13-15°C. B nens npoBeneHMs
pabor — 20 ceHTsI6psA — IJIOMIALL CTOHA PE3KO YMEHBIINIACh, HO BOJIM3U MbICca
Aiig TemmepaTypa BOJbI OcTajlach HUBKOM u coctaBmia 14°C.

Pa6oTe! Besucs B mituab. Habmomanzacs 36106 ¢ mepuogoMm T' = 3 ¢, BBICO-
Toit h He 60see 0,30 M, Oeryras Ha I0r0-BOCTOK (T.€. IIOUTH MOJ ITPAMBIM YIJIOM
K IIOJIOCTH).
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W3mepennsa TemMmmnepaTypsl

W COJIEHOCTHU IIPOM3BOJAUJIMUCH
rugpoJiornueckuM CTD-3ormom
T'AII-12P. Bl BeIIOJHEH THU-
poJIoTYEeCKHWI paspes3 10 MIpo-
JOJILHOM OCH IIOJIOCTH JJIMHOM
41 M U TOIIepeuHLIl paspes y
BXoza B moJjocTh (puc. 2). Ha
0 4 8 12 16 20 24 28 32 36 40m pxome B MOJIOCTH HA KAayKIOW
Puc. 2. Cxema ruApoJIornyecKux cTaHIUI Ha BXoZie B kapecTo- BEPTUKAJIU OBLIU IIPOBEJEHBI

BYIO IOJIOCTDb (cTaHUuu 1-7) M BROIb MOTOCTH (CTaHUMH 8- p3MEepPeHUA BPEMEeHHO M3MeH-

i 0
13). Ctpeukoii ykazano Hanpasienue (39° B.1.) B m0J10CTh. YMBOCTH TEMIIEPATYPHL U COJIE-
I'1y0unsbl Ha cTranuusax 1-13 emoTpeTh Ha puc. 3, 4

ooh b Ll gy —

5

HOoCcTH C¢ skcmosuimenn 0,5-1,0

MUHYTA.
Ha pwuc. 3 npencraBiaensl BepTUKaJIbHBIE IPOMUIN TeMIIEPaTypPhl U COJie-
HOCTY Ha paspese MOIEPEK BXOJa B KapCTOBYIO IIOJIOCTH — craHmuu 1-7. B

BEepXHEM CJoe JI0 TJIyOuHbI 1 M HaOJII0qaIMCh BOABI C TOBBIIIIEHHO, IO CpaBHe-
HUIO C HIMKeJe:KallluM cJioeM, TemmepaTtypoii. Ha mosBepxHocTH TeMmIiepaTrypa
cocraBuia 14,7-15,0°C, auskenesxarmuit ciaoit ot 1,5 M 10 6 M uMeJs B cpegHeM
Temneparypy 14,7°C, ray6:ke 6 MeTpoB TeMmilepaTypa clajajia, HOCTUTHYB Y
nua 14,2°C.

XapaKTep BEePTHUKAJIBHON CTPYKTYPHI COJIEHOCTH HMPUMEPHO TaKoi Ke. B
BepXHEM CJIoe TOJIIUHOM A0 1 M HabJI0Ja/InCh paclipecHeHHbIe BOAbl — B MHU-
HUMYMe coJieHOCTh gocturaja 12,34 enc. OTaenbHbIe CJeIbl PACTIPECHEHUS IPO-
CJIeKUBAJINUCH N0 rayouHs!l 1,5 M. Huke cosleHOCTh IpaKTUUYECKU He MeHAIach,
coctaBuB 18,22 emc. [Ind ceHTAOPA KAMMaTUUYECKad HOPMAa COJIEHOCTU Ha IIO0-
BEePXHOCTHU IJs paiioHa m. Aiia pasua 17,9 emc, a mopma Temmepartypsl 217C
[1]. IloBrbIIeHHAsS cOJIeHOCTH B cjoe 1,5-8,0 M cBsizaHA CO CTOHOM, ITPU KOTOPOM
TIyOMHHBIE BOABI IIOJHUMAIOTCA K IoBepxHOocTU. Takasa comenoctsd (18,22 emc)
B CeHTsAOpe IpU OTCYTCTBUU CTOHA XapakTepHa A riayoun 30-50 m.

B 1iesiom BepTHKaNbHAS CTPYKTYpPa BOJ CBUIAETEJILCTBYET O TOM, UTO Ha
paspese ct. 1 — 7 malbsiogajach aKTHBHAs cyOMapuHHAsS pasTpy3Ka IIOA3eM-
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Puc. 3. lIpo¢uau remneparypsi 7 (°C) coieHocTH S (erc) Ha BXo/ie B 1010¢Th. PaccTosiHMe Mesky cTaHUU-
amu 1-7 (cm. puc 2) = okoJio 1 M
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HBIX Boj. Ee cienbl mpocekuBaioTcsa A0 riayomasl 1,5 M. MakcuMaabHbBIE 13-
MeHeHUsA cojeHocTu 3aMeTHHI B cjoe 0-1 M. 'panuna HyJeBbIX BEPTUKATBbHBIX
rpajreHTOB coJieHOoCTH 3ajeraer Ha rayoune 0,8-1,0 m. MakcumaibHbIe BEPTHU-
KaJibHbIe TrpagmeHThl gocturanam 1 emc Ha 0,1 m. Haummenswmmasda coJieHOCTb U
HaumboJIbIIas TEMIIEPATYpPa, T.€. CJIeIbl PA3TPY3KU MIPECHBIX BOJ HAOIIONAINUCH Y
3alaJgHoOM CTeHKU BXoJa B I'poT — cT.1 (cM. puc. 3).

AHa/loTMuHO pacipefiesieHbl 10 BEPTUKAJM Ha BXOJEe B IOJOCThH IIOKa3sa-
TeJb MYTHOCTU (YMeHBIIIeHNEe B 2 pasa 1o CpaBHEHUIO ¢ (D)OHOBBIM) U COJepIKa-
HUe KPEeMHEKUCJOThl (yBeauueHue KoHIeHTpamuu B 30 pas mo cpaBHEHUIO C
(¢oHOBOIA).

Paccmorpum pacmpeesieHre 10 BePTUKAIN TEPMOXAJNHHBIX XapaKTepu-
CTUK Ha 0CEeBOM paspese B MOJIoCcTU, crannuu 8-13 (puc. 4). Ilo cpaBHEeHUIO € UX
paciipefieieHrieM Ha BXOJe B IIOJIOCTh, €CTh CYII[eCTBEHHOE OTJIMUNe — HEeIoC-
PEICTBEHHO B IIOJIOCTY HAOJIONAJICA BEPXHUMN O00HOPOOHbLIL CJIOW MOIITHOCTHIO
okoJio 0,25 M, rIe oTMeuYeHbI MOBBINIIEHHAS TeMIlepaTypa U IMOHUKeHHaA coJie-
HocTb. T.e. cienbl cyOMapuHHOM pasrpys3Ku 37ech 60jiee 3aMeTHBI, YeM Ha BXO-
ne. B munumyme coJsieHOCTb mocTturia 12 emc. JluamasoH ee U3MEHUYMBOCTU Ha
ImoBepXHOCTH OT cT.8 mo ct. 13 cocraBua 4,5 enc (12,0-16,5). B 1993 roxgy B
xome skcuenuiiuu UTH mw MI'1I HAH VYKpauHbl u3MepeHUs B 9TOW ITOJIOCTHU
MIOKAas3ajau MeHbIU pasdpoc sHaueHuii coseroctu: 2 emc (10-12) [2]. Bamerum,
uyTO pa3bpoc 3HaUeHHUil TeMIepaTyphl B cioe 1-3 M Ha paspese craumuu 8-13
(BHyTpU mOJIOCTU) GOJIBIIIE, UeM Ha BXOJAe B MmoJyocTh (ctaniuu 1-7). Hanbosb-
1I1ee pacipecHeHre, KOTOPoe MOKHO OIIpeNeIUTh KaK 110 HauMeHbIIleMy 3Haude-
HUIO cosieHocTH (12 ermc), TaK ¥ IO MaKCUMAJbHON MOIITHOCTH PACIIPECHEHHOTO
crosa (0,3 M) HaOMIOmAaeTCA B Cy:KeHUU OPU BXOAe B IOJIOCTh — cTaHIus 9.
Bropoit MakcumyM Hab0maeTcsa Ha cTraHnuu 12, BOJIM3M KYTOBOM YaCTHU II0JIO-
ctu. VIMEHHO B 3TMX MeCTaxX HaXOASATCS JBa MCTOUHUKA CyOMapuWHHOMN pasrpys-
KU, oTMeUeHHbIe paHee [2, 7]. Hamuune MOIITHOrO MCTOUHWKA Ha OHE BOJIMU3U
cT.9 MPOABJIAIOCH HA TIOBEPXHOCTHU BU3yasibHO. Ciiebl JOKAJIMN3aIUN UCTOUHU-
KOB IIPECHBIX BOJ Ha OCEBOM paspes3e OTMEUEeHBI U 10 JaHHBIM M3MepPeHu moKa-
3aTessi MYTHOCTU HOTPYsKHBIM aBTOHOMHBIM MyTHOMepoMm MMII-2a. Crout 06-
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Puc. 4. Ilpoduin conenocru S (enc) u remneparypsl 7 (°C) Brosb ocu nojioctu. PacecrossHne mexay cran-
nusamu 8-13 (em. puc 2) =7 m
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paTuTh BHUMAaHIE Ha OOJIBIINIT, II0 CPABHEHHUIO C Pa3pe3oM Ha BXO/€e B II0JIOCTD,
pasbpoc 3HaUeHU TeMIlepaTyphl B cjioe 1-3 M.

WUrak, naa omenku mo ¢opmyse (1) gebura pasrpysKu IMOJYUYEHBI 3HAUE-
HUA (DOHOBOI COJIEHOCTU Sq) (18.22 emc) u ee pacupenenernue S(x, z) IO BEPTH-
KaJbHOMY CEUYEeHUIO TOJIIIU BOJ Ha BXOJe B KapCTOBYIO moJiocTh. OcTraercs olie-
HUTH pacIlpefiesieHne cpeaHell CKOPOCTH Ucp(x, Z) B 3TOM K€ CEeUeHUMU.

s BRIMOJTHEHUS 3alauyl MCIOJIb3oBaJicsa paspaboranmnsiii 8 MI'YI HAH
VYxpaunsl HOBBIN mpubop MCT-1. IIpubop mpoiries rocygapCcTBeHHbIE UCITHITA-
Husa. [IpeguasHaveH AJA U3MePeHU, MHANKAIIUN U PETUCTPAIuU B IMIu(GPOBOM
BUJle CKOPOCTHU TEeUeHUs, INIYOMHBI U TeMIIepaTypPhbl BOALI B BOJOTOKAX U BOJO-
emax. BuemnrHuii Buj morpy:kHoro u 6oproBoro 6;0k0B MCT—1 npexncrasien Ha
puc. 5. lamepuTeab MOKHO 3aKPeIIATDH Ha IITaHTe, TPOCce WM Kabeje Ha TJIy-
ounax no 25 m. KoHKpeTHas MaKCUMaJlb-
Had TJIyOMHA OmUpeAesideTcsa yCTaHOBJIEH-
HBIM JATUNKOM JaBJjieHusA. sMepeHue mIpo-
U3BOAUTCSA C HAKOILJIEHIEM JAHHBIX B 9HEP-
TOHE3aBUCUMOI ITaMATH C OTOOpaKeHUeM
UX Ha [qucijiee 00pTOBOTO O6JOKa MU
II9BM. BcTpoeHHBIE B MUKPOKOHTPOJLIE-
pax ImporpamMMbl 00eCIIeUBAIOT YIIPABICHYE
U3MEPEeHUAMHU U IIePBUYHOIN 00paboOTKO
JTaHHBIX.

WsmepurenbHBIN KaHAT CKOPOCTH Te-
YeHUsA WMeeT CJeAYIOIre XapaKTepUCTH-
Ku: nmamnasoH muamepenwuii or 0.004 no
5 M/c, rpaHUIlBI JOITYCTUMO# OCHOBHOII OT-
HOCUTEJbHOI morpernHoctu = 5 %. Iaa
obecrieueHNA HEOOXOIMMOM TOUHOCTH U3Me-
peHUus CKOPOCTHU TeUueHUA B O0PTOBOM OJIOKE HOTOJHUTEIHHO BEIUNCIAETCS CKO-
poCTh 3ByKa B Bojie. XapaKTEePUCTUKU M3MEPUTEIHHOTO KaHajla TeMIIepaTyphl
BOJBL: IMANA30H M3MepeHuil or —2 mo 35°C, rpaduibl JOIIYCTUMOM CIOYyUYaiiHON
abcooTHOM morpernHocT usMmepenuin 0.1 °C.

Crocob6 m3amMepeHUsA CKOPOCTU TeUeHUA MOKHO CXEeMaTUYHO IIPeJCTaBUTh
caenymomuM obpasom (puc. 6). ChopMUPOBAHHBLIN B MUKPOKOHTPOJLIEPE HIMK-

-1 Hero 0JIOKa BJIEKTPUYECKUUN CUTHAJ

B BHUJe NMAYKMW UMIYJbLCOB YaCTOTOM
\\ 1 MI'm ogHOBpPEMEHHO IIOJAeTcs Ha
IBa mbesonpeoopasosarensa IIII—1 u
IIII—2, roe nmpeobGpasyeTcss B aKyc-
TUYECKUI CUTHAaJ, KOTOPBIN ITPOXO-
IUT Yepes JKUAKOCTh U IIPUHUMAET-
cs 3TUMU Ke IIbe3ompeodpasoBaTe-
aamu. ITocKoJbKY mbhe3ornpeodpaso-

\ \ BaTeJIM PACIIOJIO}KEHBI B TPYyOKe Au-
nn-2 ametrpom D 110 HEKOTOPBIM YIJIOM O

Puc. 6. Cxema u3MepeHHsi CKOPOCTH TedeHHSI K IIOTOKY, BpeMda pacCIIpoCTpaHEeHUA

Puc. 5. BHemnuii BU MOTPYy’KHOT0 U 00pTO-
Boro osioxos MCT-1
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YVJIBTPa3BYKOBBIX HMITYJIbCOB II0 HAIIPABJIEHWIO ABMMKEHUA HKUIKOCTH T M IIPO-
THUB HETO Tg9g MOJKHO 3alliCaTh KaK

1 1

T = D-sin""a = D-sin""a 2)
17 C+Vecosa’ 27 C-Vcosa’
roe V — cropocTh TeueHuss, C — CKOPOCTb 3BYKa B BoJe. PasHOCTH 5TUX
BeJINYNH
A 2D-Vcoso/sina
’CZ‘EZ—‘EIZ 3 . 3)
C2-(Vcosa) (
Wnnu, yunreiBas, uto C >> V|,
ar=2YDeten @
C

Takum 00pasoM, IJIA OIpeneeHUs CKOPOCTH TeUEeHUs HEeOOXOAMMO eIlle
M3MEPATh CKOPOCTh PACIIPOCTPAHEHHUSA 3BYKa B BOe. ITO OeIaeTcs HPU IIOMO-
1M TeX ’Ke IIbe3onpeodpasoBareseii. i 3TOro B MUKPOKOHTPOJIJIEPE HUMKHETO
010Ka GOPMUPYETCS SJIEKTPUUECKUI UMITYJIbC, KOTOPBII MOCTYIAET Ha IIHe30I-
peobpasoBateasb IIII—1, rae om mpeobpasyeTcsa B akyCcTUUeCcKuii. M3myuyeHHbIH
nbesonpeobpasoBaresieMm I1I1—1 akycTuuecKuit uMIyJabc, Ipoiaa 6asy L, oTpa-
JKaeTcs OT IOBepPXHOCTH IpeodOpasoBatensa IIII—2 u, mpoiiga 6asy L, BHOBB
IpUHUMAaeTcs Ibe3onpeodpasoBaTtenem IIII—1, roe on mpeobpasyeTcs B 9JIeKT-
puYecKuil MMIyJbCc. BpeMs 3aep:KKu ¢ OIpenessieTcsd B MHUKPOKOHTPOJLIEPE
HI)KHero Oyioka. BeamumHa ckopoctu 3Byka C Ha 6ase L BBIUMCIAETCS IIO
dopmyie

c=-2L (5)
T

WsmepeHus IpOBOAMINCH HA BXO/Ie B IOJIOCTh C MAJIOMEPHOTO CyAHA. BoLI
HATSHYT TPOC C MapKepamMu s (GUKCAIIUKU CYIHA, a TaKyKe IJIs TOYHOUN Ipu-
BA3KY Ha MECTHOCTH IIPU IIPOBEJeHUN ITIOBTOPHBIX M3MepeHuil. MIamepeHua yna-
JIOCHh BBITIOJIHUTEL HA TPEX CTAHIIMAX: IIOCEepeanHe, a TaKiKe Ha paccToaHuax 1,5
M OT CTeHOK moJiocTu. IIpubop Kpemnuica Ha IBYXMeTpoBOi mTanre. IIpo6HbIE
usMmepenus: Ha ropusonTe 0,1 M, HEIOCPEACTBEHHO C CYyAHA, BRISBUJIMN €ro 3a-
MeTHbIe BEPTHUKAaJbHbBIE K0OJIe0aHMA, 00yCA0BIEeHHbBIE 3bI0bI0 (AMILINTYa KOJe-
6auuii mo 0,1 M, (puc. 7). ITocie ycTaHOBKM mpubopa Ha CIeIUAJIbHBIN IOILIA-

10

1 I I 1 1 I I 1 1
] 20 40 &0 80 100 120 140 160 180
Puc. 7— BeprukanbHnble kone6anus (cm) npudopa UCT-1, yctanoBaenHnoro Ha ropusonre 0,1 m. Tonkast
JIMHUS — KojledaHus 0e3 moniaapka. JKupHasi TMHUS — KoJIe0aHUS ¢ MOMJIABKOM
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BOK aMILIUTYAA BePTUKAJbHBIX KoJebaHUl yMeHbINIUIaCh B 3 pasa. Ha Kam o
CTAHIINY BBIMOJHSAJIOCh HECKOJILKO M3MepeHuii: Ha rayounax 0-0,5 m ¢ marom
0,1 M, mamee mo rayoumubl 2 M c¢ marom 0,5 M. IKcmosuiiua cocTaBuia 2-3
MUHYTEI, JaHHbIE PETUCTPUPOBAINCH C OAHOCEKYHIHLIM ocpeaHeHueM (B Oymy-
IeM BpeMs OCPeJHEeHUs CJIeyeT YMeHbIIUTh, II0 KpaliHell Mepe, HA MOPAL0K).

Ha puc. 8 npuBesneHnsl BpeMeHHBIE DALl CKOpPOCTEH (cM/C), UBMEPEHHBIX
moceperHe BXOJa B IIOJIOCTh Ha ropmsouTax 0,1-0,2-0,3 m (JeBwIil (hparmMeHT,
cBepxy — BHu3) u 1,0-1,5-2,0 m (paBserit pparment). IlosokuTresbHbIE 3HAUE-
HUSA CKOPOCTEH COOTBETCTBYIOT TE€UEHUIO U3 NOJIOCMU, OTPUIIATEIbHBIE — 8 NOo-
socmb. MakcuMmanbHble 3a()MKCHUPOBAaHHLBIE 3HAUEHUSA (DIYKTyalluii CKOPOCTHU
(=0,3 M/c) IpUMEPHO COOTBETCTBYIOT OPOUTAIBHBIM CKOPOCTAM HAOJII0JaBIIIeH-
cd 3p10u. g nmepuoga T = 3 ¢ AJAMHA BOJIHBI A Ha INIyOOKOU BOZE COCTaBJIAET
~14 M. I'myOMHBI ~8 M COOTBETCTBYIOT I'IyOOKOI Bome. IIpu aToM opbuTaibHaA
cxkopocth U(x, 2z, t) Ha moBepxHOCTH Oyaer mpuMepHo paBua 0,3 m/c. 3aryxa-
HHUe CKOPOCTH C TIy6mHOoil (e#?) mpu A = 14 M JO/KHO GBLIO IIPUBECTH K ee
YMeHbIIIeHNIo Ha Topu3oHTe 2,0 M npuMepHO B 2 pasa. Ilo-BuguMomy, HECKOJIb-
KO 3aBBIIIIEHHBIE 3HAUEHUA 9TUX cKopocTeit (cMm. Puc. 8, mpaBwIiil (hparmeHT) Ha
ropusouTax 1, 1,5 u 2,0 M B 0CHOBHOM 00YCJIOBJI€HBI IPOJOJIbLHBIMU KOJIEOAHU-
avu npubopa. Komeuno, sTu yupoIlieHHbIe pacCyKAeHns, 0e3 YIIOMUHAHUSA OT-
Pa*KeHHBIX BOJIH (a OoTpaskeHus OBLLIM) MOTYT OATh JIUIIL IpyoOble, IpeaBapu-
TeJIbHBIE OlleHKU. JleTaiu IpeaCcTOUT eIlfe BhIACHUTE. IIpu aTOM ciiefyeT YMeHb-
IINTHh AUCKPETHOCTh M3MEPEeHUH, YTOObI KOHTPOJHUPOBATh BIUSHIE BETPOBBIX
BOJIH U 3b10u. Kpome Toro, cieayer yuecTs (aKCeJIepoOMeTPOM) U IIOTaCUTh MPO-
IOJIbHBbIE M BePTHUKAJbHBIE KoJebaHusda mpudopa.

Ha puc. 8 npusBenens 3HaueHUA UCp — CpeIHUX CKOPOCTe, IOJyUYeHHbIe
ocpenHeHUeM 3a BpemsA dKcmosunuu. OHu paBHBI +4,6; +4,1 u +3,4 cMm/c Ha
ropusonrax 0,1-0,2-0,3 m, coorBercTBeHHO, 1 +1,0; -2,5 u -3,0 cMm/c Ha ropu-
souTax 1,0-1,5-2,0 M.

Takum odbpasom, mocepeauHe BX0Ia B II0JOCTh, B BEPXHEM METPOBOM CJIOe,
rie B OCHOBHOM ObLlIa COCpeNOTOUeHa pacIpecHeHHAas BOJa, IIOTOK HAIIPaBJIEH
u3 mosocTu. OH BBIHOCUT IPECHYIO BOAY B OTKPBITOE MOPE CO CKOPOCTHIO B
HECKOJIBKO CM/C.

BeprukanbHoe pacupenesenne ckopoctu U(x, 2) y CTeHOK MOJIOCTH IIOL00-
HO BBIIIEONMCAHHOMY, C T€M JUIIb OTJUYNEM, UTO €€ BeJNUYMHA HECKOJLKO
MEeHbIIIe, UEM B CTPEKHe TeueHuA (CKasbIBaeTcs 0JIM30CTh CTEHOK).

CBomHasa KapTUHA BEPTUKAJIBHOTO PaCIIpeieIeHUA CPeIHeN CKOPOCTH Ucp_
Ha BXOJle B IIOJIOCTH IpuBedeHa Ha puc. 9. Vcmonab3ysd sTH JaHHBIE, a TaKiKe
ITaHHbIe 0 (DOHOBOM COJIEHOCTU Sq) M O pacipefesieHUn coJieHocTH S(x, 2) Ha
BXOZie B IOJOCTH (cM. puc. 3) mo ¢opmysae (1), MOKHO OIEHUTH CYyMMAapHBIA
IebuT @ BceX MCTOUHUKOB IIPECHOU ITO3€MHOM BOABI, PasTPYKAIOINXCA B II0-
goctu. Benmuuna me6ura paBHa 1915 m3/cyr, mpuuem no 95% mebuTa maer
ciaout 0-0,5 m. ITo marabIM [2, 5-9] BesmunHa @ B 1993—98 rr. cocrasuaa 4500,
5500, 6500, 10000, 9500, 10000 M3 /cyT coorBeTcTBeHHO. CiiemyeT HATIOMHUTD,
uro nepuog maiti—asryct 2007 roga ObIJI aHOMAJIBHO 3aCYIILINBBIM U AHOMAJIb-
HO KapKUM, a JOXKAU, MPOIIeAIe 3a HeCKOJIbKO JHell 10 HAIllUX N3MEepPeHuil,
He MOTJIM CYIIeCTBEHHO MMOBJIUATH Ha Pes3yJbTaT. VI3BeCTHO, UTO CKOPOCTEL JIBU-
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=t U, emsc z=01m = U, cmrc z=1.0m
20+
104
0
=10 + =10
=20= =20
Ucp = 4.55 cmrc t,C Ucp = 0.97 cHsc t,C
=30 T T T T T T =30 T T T T T T
o 20 40 &0 80 100 120 0 20 40 &0 80 100 120
an U, cMmec z=0.2m sa U, cMerc z=1.5m
20+
10+
|J -
=10 4 =10 H
=20 =20+
Ucp = 4.11 cmrc tyC Ucp = -2.45 cmsc t,c
=30 T T T T T T =30 T T T T T T
o 20 40 &0 20 100 120 0 20 40 &0 20 100 120
o U, cMrc z=0.23m 0 U, cmrsc z=20mM
204 20+
104 104
0 - 0
-10 =10+
-20 - =20 -
Ucp = 3.40 cmsc t,C Ucp = =3.01 cmsc t,c
=30 T T T T T T =30 T T T T T T
] 20 40 &0 80 100 120 0 20 40 &0 g0 100 120

Puc. 8. BpemenHnble psiibl CKOpocTeii (cM/c) Ha BXoe B M0JI0CTh (cT.4). JleBblii pparMmeHT — ropu30HTHI
0,1-0,2-0,3 m. IIpaBslii pparmenT — ropusonts 1-1,5-2,0 m

JKEeHUSA TPEIUHHO-KAPCTOBBLIX BOJ, U3MePEeHHAA MHANKATOPHLIMU MeTOJaMU B
patioHe BOI0CO0OPOB, MUTAIOIINX HCCIeAyeMble HaMU CyOMaprHHbIe NCTOUHUKH,
cocraBiser 0.46-1.82 km/cyT [akagemuk B.M. IllecTonasmos — ycTHOE cOo00IIIE-
uue], a paccrosuue ot A-IleTpuHCKONM ANJLI — OMHOM m3 oOJlacTeil ImmTa-
HUA — 10 M. Alia npessbitnaeT 30 KMm.

Takum o0pasoM, M3MEPUB HA BXOZEe B II0JOCTL cojeHocThb (CTD-3ouzoM
T'ATI-12P) u cpenuue ckopoctu (HoBbIM mpubopom MCT-1) mo dopmye (1) MbI
OIEHMJIM CYyMMAapHBIH NeOUT @ 9TMX MCTOYHMKOB BeJmumHOi ~ 1915 M3/cyT.
BeposTHO, 9TO 3HaueHNe OJIU3KO K MHOTOJIETHEMY MUHUMYMY.
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Ucp, cusc Ucp, cHsc Ucp, crrsc

=3 =2=1. 01 2 3 4 5 -3 =2-1 0 1 2 3 4 5 =3 =2 «1. 0 1. 2 3 4 5
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Puc. 9. CBonnasi kapTHHA pacnpeieIeHUsl Cpe/iHeii CKopocTH (cM/c) Ha BXoje B MoJiocTh. JleBblii ¢par-
MeHT — 1,5 M OT J1eBoO#i cTeHKH, paBblil gparMeHT — 1,5 M 0T NpaBoii CTEHKH, CPeIHMUI — MocepeIuHe

BesycioBHO, IpuBeeHHAA OIEHKA BEJIUYHUHBI ne6uTa BechMa MPUOJIU3U-
TeJibHA, B TOM YHCJIe U 13-3a BHICOKOII BpeMEeHHOM M3MEHUNBOCTHU TEMIIEePATYPhI
u cojieHocTHu. TaK, TOIbKO Ha ABYX BEPTHUKAJAX AUANA30H M3MEHEHUU COJIEHO-
ctu cocraBua 0,3-0,5 ernc. Ha ocTaibHBIX BEpTHKAJISIX OH cOCTaBUJ OT 1 1O
5 emc. Takyio GOJBIIYI0O M3MEHUMBOCTh MOYKHO OOBSCHHUTH OOJIBIIIMMI BEPTH-
KaJbHBIMU I'PAAMEHTAMU COJIEHOCTH (HAIIOMHHM, YTO OHU JOCTUTANU A0 1 erc
Ha 0,1 m). Takve rpafueHTbl MOTYT OBITH OOYCJIOBJIEHBI KaK €CTEeCTBEHHBIMU
QayKkTyanuaMu, TaKk ¥ MOTPEITHOCTAMU M3MepeHUil (BepTUKaJIbLHBIMU KOoJieba-
HUAMU U3MEPUTEJA COJIE€HOCTH).

AHaiu3 pesyabTaTOB U3MEPEHU, MOJYUYEHHBIX C IIOMOIIBI0 HOBBIX M3Me-
putesieii CKOpocTell TeueHUli, TeMIIepaTyphl, COJEHOCTH ITOKasaJy, 4To cyOMa-
PUHHAaA pasrpys3Ka IMoJA3eMHbIX Box (B ceHTa0pe 2007 r. mociie aHOMAJIBHO JKap-
KOTO ¥ 3aCyIILIMBOTO JieTa) B KapCTOBOII MOJOCTH OKoJio M. IlesiekeTo sHaum-
renpHa (1915 M3/cyT). B maBoAKOBBII IEPHOA ee BeIMUYMHA IOJKHA YBEJH-
YUTHCA HA TOPSAI0K 1 60jiee, UTO MOYKET MIPECTABIATh IPAKTUUECKU NHTepeC.

HUcnwviranme npubopoB 1 060pyAOBaHUA MIOKA3AJ0 UX IIPUTOSHOCTDH IJIA
paboThI B aTUX crelnuduyecKux ycaoBuax. O6 5TOM CBUAETEIbCTBYIOT HOJYUEH-
HbIe PasHBIMU (PUBUKO-XUMHUUECKUMU METOJaMU aHAJOTUYHBIE BBIBOJBI O TEP-
MOXAaJIMHHOM CTPYKTYpPe BOJ, PACIIPECHEHHBIX MCTOUHNKAMU CYOMapuHHON pas-
rpy3ku. Iis mosyuyeHusA B JajibHeiirieM 0oJiee TOUHBIX NJAHHBIX, IPUOOPBI U
000pyIOBaHMEe HYKJAIOTCA B HEKOTOPOM KOHCTPYKTUBHOII MOJEPHUBAIIUU.

Crnenyer OTMETUTH, UTO HOBBIM m3MepuTeab ckopoctu TeueHu#t MCT-1
XOPOIIIO 3apeKOMEeHI0BaJI cedA IIPU CTOJb HEOOBIUHBIX YCJIOBUAX M3MEPEHMI.
ITociie cooTBeTcTByIOIEl MOepHU3aIuy (He MIPUHIINIINAJIBHON), a TaKiKe MO-
IepHu3aIuyu 000pynoBanus, pukcupymirero mpubdop, MCT-1 MoKHO UCIIOIB30-
BaTh [AJIs TPOBeAEHUA AAJTbHENIIUX KCCIeNOBaHUI CyOMapWHHOIN pasrpysKH
moA3eMHBIX Box Kpbima.

HauaTtsie paboTsl, coryiacHO mporpamMmme, OyayT mpomokeHsl BecHoit 2008 r.
(ampenb-Maii) ¢ yu4eTOM HaKOILJIEHHOTO IIPU MPOBEIeHUW M3MEPeHUI OIbITa, a
TaKsKe Pe3yJIbTaTOB aHaJM3a MOJYUYeHHBIX JaHHBIX.
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B crarTi HaBOAATHCA PE3yJAbTATH HATYPHUX CIOCTepe)KeHb y BepecHi 2007 p. cydoma-
PUHHOIO PO3BaHTAKEHHS ImigseMHUX Box Oinsa mucy Aiia (IliBmennuii 6eper Kpumy). 3a
IOTIOMOTOI0 KOMILJIEKCY HOBOI BUMipIOBaJbHOI amapaTypu, po3pobiieHoi B MopcbKomy
rigpodisnunomy incruryri HAH YVkpainm, BUKOHAHO BUMipIOBaHHSA IIBUJKOCTEI Teuiii,
TeMIIepaTypPu, COJOHOCTi, MYTHOCTI Ta BMiCTy KpeMeHEeKUCJIOTH B OLHiil 3 KAPCTOBUX IIO-
POKHUH, a TaKOXX Ha HOJIiroHi 6ina mei. OnineHo 1e6iT cyOMapWMHHOTO PO3BAHTAYKEHHM.

The study reports data on location observations of submarine ground water discharge
collected in September 2007 in the cape Aya region (South Coast of Crimea, Ukraine).We
used special equipment designed in Marine Hydrophysical Institute (Ukraine) to measure
current speed, temperature, water saltiness, turbidity and silica concentration in a
grotto and the area around it. The evaluation of submarine ground water discharge is
provided.
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