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1.BBEXEHHE

PaboTel Ha akBATOPHAX (pekaxX, 03epaX, BOKOXPAHUAHIUAX, Py4bdX H
HpOoYMX BOJOTOKAX M BoAoeMax) Bcerga ObIAM aKTYaABHBIMM IIPH PELICHHUH
Pa3ANYHBIX FHAPOTEOAOTHYECKHX H Te03KOAOTHYECKHX 3a/ay. B mocaeanee
BpeMsl B IMOHSATHE AaKBATOPHH MOIYT ObITH BKAIOYEHBL! OTCTOHHHKH M IIAAMO-
HAKONUTEAH € KHMAKHMH OTXOAAMH, a TAKXKe MEAHOPATHBHbIE KAHAABI.

Ob6aactb npuMedeHMsi FeoH3INYECKUX HCCAEIOBAHNI HA aKBATOPHNX,
paccMaTpHBaeMsIX B HacTodlxefl paboTe: IHApOrencAorH¥ecKue H 3KOAOTO-
THAPOreOAOrHYeCKHe CBEMKH, ITOHCKOBO-pa3BedO4HbIC PafoTel HA BoAY, H3y-
YE€HHE T'HAPOTEOAOTHYEeCKHX H MHIKEHCPHO-I€0AOTHYECKHX YCAOBHI Ha MeCTo-
POXKACHUAX IMOA€3HBIX HCKOIIAEMEIX, OL@HKA 3KOAOTHYECKHX H I'HAPOTCOAOrH-
YECKHX YCAOBHI1 Ha obheKTax 3arpa3HeHHs NOA3eMHBIX BOJl, MOHHTOPHHT IO~
BEPXHOCTHBIX H NOA3EMHBIX BOA.

O4eBHAHBIM ABAACTCH TOT (PAKT, YTO HCIIOAL3IOBAHHE FeodH3HUECKHX
METOMIOR [MO3BOASET IMOAYYATh TEOAOTO-THAPOTE0AOIHYECKYIO HH(POpMAaLMIO C
BbICOKOH HETaAbHOCTBHIO NPH CPaBHHUTEABHO HEBBICOKOM CTOMMOCTH pabor.
IIpu paGoTax Ha akKBATOPHMAX OTAEAbHbIE BH/IbLl MCCAEIOBAHHI MOFYT BBIMOA-
HATBECH C PerucTpalueil, Mo AETAABHOCTH COIMOCTABHMOH C KapoTazKoM, HTO
3aMeTHO obaerdaerT aHAAM3 M re0AOr0-THIPOTEOAOTHYECKYIO HHTEPIpPEeTalHIo
noayqyaemoH  HHQOpMALHH.

[0 NoCAERHEro BpeMeHH reoHanuecKye UCCACIOBAHUS Ha akBaTopUaX
JAsL PelUIeHHsl Te0AOTO-THAPOIEOAOTHYECKHX M JIKOAOTHYECKHX 3ajlay ObIAU
YHEAOM CITeHHAAH3IHPOBAHHBIX FeoPH3HYeCKUX [pyIl, OTHOCALMXCA K Hay4-
HO-HCCACAOBATEALCKHMM M yueBHBIM OpraHMzaliuam {Hanpumep, MIY, UBII
PAH, BCETHHIEQ). B konne 70-x rogos B MI'Y 6rina pa3paborana U o Ha-
cTof1lUee BpeMsl [IPHMEHHAETCH ITPH 3KOAOTO-THAPOTe0AOTHYECKHX HCCAEA0OBA-
HHSIX TeXHOAOTHS KOMITAGKCHBIX reodH3HyecKHx MccaenosaHuil (BO3, EII,
TEPMOMETPHS, PE3UCTHBHMETPHS), OPHEHTHPOBAHHAA HA HUCIIOAB30BAHHE Ma-
AoraybunHHpIx cynoB. TaM e pa3pafoTaHa M MOCTOSHHO COBEPLICHCTBYETCS
TEXHOAOTHS CeHCMO0aKyCTHYECKHX HCCACIOBAHMI HA aKBaTOPUAX, IPUMEHSRE-
Maf [IpH CTPOHTEALCTBE H PeMOHTe TpyOOMPOBOAOB, IMOKMCKE MECTOPOXKACHHIT
CTPOHUTEABHOTO ChIPhA M APYrHX 3agayax. C Havasa 90-x rozmoe 8 AO3T JU-
J3K» nrHpoKo NMpHUMEHAETCS KOMIIACKC Ieo(hH3H4YeCKHX METOXOB {TEPMOMET-
pud, pesuctusuMerpus, B33, 31}, opucHTHpoOBaHHBIH Ha BLINIOAHCHHE HC-
CAEIOBAHHI B IEPBYIO OYepenb Ha HerayboKix pekax H Bopoemax. OrnwiT pa-
60T IMokasan, YTO Pe3yALTATHl AKBATOPHAABHEIX FeOPHIHYESCKHX HCCACHOBA-
HUI NPEaCTABASIOT BBICOKHI MHTepec JAA CIIELHAAKCTOB-THIAPOrEOAOTOR K
3xK0a0r0B. OHAKO YVHHMKAARHOCTh alrapaTypHBIX KOMIIACKCOB, Heobxomm-
MOCTb NPHBA€YEHHS K pafoTe crielniMasucToB BBICOKOH KBaAH(HKAIHH, 3KO-
HOMMYECKHE COOGPasKeHHS HacTO OrPAaHHYHBAIOT BO3MOXXHOCTL IpHMEHEHUs
MeTonos reodU3HKH MpH paloTe HA AKBaTOpUAX. B TO e BpeMf CerofHsIL-
HUI YPOBEHb Pa3BUTHHA NPpHOOPHOH 6a3pl, NMOSBACHHE HANEXHEBIX H KOMITAKT-
HBIX MU3MEPHTEABHBIX CPEACTB, BO3POCIIHII YPOBEHE TEXHHYECKOH rpaMoOTHO-
CTH H, HAaKOHel, 3KOHOMHYeCcKHe DAaKTOphI, HEAAI0T BO3MOXKHBIM BbIIOAHE-
HHE HEKOTOPBIX BHJAOB reo(dH3HYeCKHX HCCAEHOBAHHIT Ha aKBATOpPHSX CHAA-
MH THAPOTE0AOIOB M 3KOAOIOB.

Hacrosdias pabora opHeHTHpoBaHa MmpeX/Je BCero Ha CIIELMAAHCTOB,
pelaLX MPHKAGJHEIC 3KOAOTO-THAPOTEOAOIHYecKHe 3a1ayu. Ilpu Beibope
METOAOB, BXOAALIMX B KOMIIAGKC aKBATOPHAABMON TeoPH3HKH, Mbl OIuMpa-
AMCh HA CBOI1 OIIBIT H OIMBIT APYTIUX OPraHH3aHil, HO B [IEPBYIO OYEPEND YHH-



TBIBAAH TakKue (PAKTOPbI, KaK OYEeBHAHOCTH (PHIHHECKHMX NPeArloChIAOK H
NpPOCTOTA HHTEPIIPeTalHH, BO3MOXHOCTE BBLINTOAHEHHH PaloT C HCHOAB30BA-
HHMEM HECAOXKHEBIX B 3KCIAYATALHH H3MepPHTEABHBIX CPEACTB, 06eCe4enHOCTh
HUCMIOAHHTEAER MAaBcpeacTBamH. [IpH ONMHMCAaHMHM ocoGeHHOCTEH TEXHOAOTHH
TMOAEBBIX pafoT MBI COMAH HEOOXOAHMMBIM NMPHBECTH ONMHCAHHE TEXHHYECKHX
Cpe/ICTB, KOTophbie MOTYT OBITh H3MOTOBAEHBI COOCTBEHHBIMH CHAAMH.

2. 'HOPOTEQAOTHYECKHE H TEQQKOAOTHYECKHE
3AJAYMH ITPH PABOTAX HA AKBATOPHSJIX H TEO-
SHINYECKHE METOAbI, NIPHMEHSIEMbBIE AN

HX PEIIEHHA

Kpyr ruaporecaorHyeckux ¥ I'e03KOAOIHYECKHX 3afiad npH paborax Ha
AKBATOPUAX upe3BblyaliHO IUHPOK M ITOCTOAHHO pacmiupsercs. Hauboaee
4aCTO C HCIOAB30BAHHEM reodH3MKH PEIIAIOTCH TaKHe 3a/1a4d, KaK BbIIEAe-
HHe YYacTKOR cybakBaabHO! pa3rpy3ky Io AHY peK, OLeHKa KadecTsBa Io-
BEPDXHOCTHEIX BOZ [0 HX ofbuwiell COACHOCTH, AHTOAOTHYECKOE pacHA€HEHHE
NMPHAOHHBIX OTAOXKEHHH. Pe3ayabTarbl pellleHHs 3THX 334284 HCIOAB3YIOTCH
NpH BBINEAGHHM W YTOYHEHHWH IIAQHOBOTO [IOACIKEHHSI KOHTYpa BBIKAH-
HUBAHHA BOZIOHOCHBIX TOPH30HTOB M KOMIIAEKCOB, YTOYHEHHH TOAOXKEHHS
30H MOBBIIUEHHOH BOAOOOHMABHOCTH, BHIOOpPE NAOLIAJOK 3aA0XKEHHd pa3Be-
ROYHBIX CKBaMHH JAR HIYHCHIA BIAHMOCBH3H [TOBEPXHOCTHBIX H MOA3IEMHbBIX
BOJI, OLEHKE 3arpa3HEHHs INMOBEPXHOCTHERIX BOJI, H3YYEHHH CTPOEHHS IOAPY-
CAOBBIX OTAOXeHHIT, ofocHOBaHHM BhIGOpA AHHHIT IHAPOMETPHYECKHX CTBO-
poB K T. A. B Hacrogweit pa6oTe paccMoTpeHb! 3ala4yH, KOTOPhlE MOI'YT CYH-
TaTeCHS THIOBBIMH. TeXHOAOrUS pelIEHHS 3THX 3a/la4 B HACTOSNLIEe BPEMS XO-
powio orpaboTaHa, HAKONIACH OITBIT HX PelleHHs, YTO JOAYKHO O06AeTYHTE HC-
Noap30BaHHEe HACTOSUIMX pekoMeHAauui Ha npakTuke. B nepeuens 3THX 3a-
JAa4 BXOAAT caenylolLye:

- Buigeaenne yyacTkos cyGakBasbHOH pa3rTpy3KH 110 AHY Heray6o-
KHX BOJOTOKOB.

- BrlaeaeHHe y1aCTKOB HHT¢HCHBHOIO B3aHMOZEeHCTBHA NMOBEPX-
HOCTHBIX H [TOA3EMHBIX BOM M0 AHY 32KPBITBIX H [I0AY3AKPHITEIX
BOJOEMOB.

- OueHKa MHHEPAAH3ALHH NOBEPXHOCTHBIX ROJL C BRIICACHHEM
30H HX 3arps3HEHHA.

- H3yyeHHe CTPoeHHs [TOAPYCAOBBIX OTAOKEHHI,

- BrlaeaeHHe TAAHKOB B MHOT'OAETHEMEP3ABIX [T0POAAX.

- OueHKa H3MEHEHHs BO BPEMEHH pa3MepoB VYacTKoB cybak-
BAABHOH Pa3rpys3KH IPH H3MEHEHUH YPOBHS IMOA3EMHEIX BOJ,

Tlpx BEIGOPE METOOB YYHTHIBAAKCH CAeyIOIIME TPeGoBaAHUA:

- OYeBHIHOCTE (PHIHYECKHX INPEeAIIoChlAOK H [IPOCTOTA HHTEpIipe-
TAUHH [T0ACBBIX MATEPHAAOB;

- BO3MOXHOCTH MCHOAB30BAHHS INMPHUMEHAEMBIX METOJOB B IeuleM
BAPHAHTE MAM C [IPUMEHEHHEM B Ka4ecTse TPAHCHOPTHOH 6a3bl
HECAQKHBIX IIHPOKO PaCPOCTPAHEHHBIX [IAABCPEACTB (HAMLyB-
HBIE AOJIKH, CIlacareabHble ITAOTHI H Ip.);

- HaAM4yde y ITPOH3BOACTBEHHBIX OpPraHM3alMi H3MepPHTEABHBIX
CpPenCTRB, BO3MOXHOCTEL NpHoGpeTeHHs TaKHX CPeICTB B OTKpHI-
TOii npojake H, HaKOHeL, BO3MOXKHOCTb H3TOTOBACHHS M PEMOH-



Ta o0opyzmoBaHHS, HCIMOAR3YEMOro NpH MoaeBbiX paborax, cob-

CTBEHHBIMH CHAAMH;

SKOHOMHYHOCTE (OTHOCHTEABHO HEBBICOKAH CTOHMOCTEL alliapa-

Typel B oGopyZoBaHHWA, BBICOKAS [IPOH3BOAMTEABHOCTL IpPH IIO-

AeBbIX paborax).

OueBHAHRIMH HHAHKATOpPAMH, MO3BOASIOUMIMME ONEeHHUTE B3aHMOZEHCT-

BHE MOBEPXHOCTHBLIX M MOA3EMHBIX BOJ, SBASIIOTCH MX TEMIlepaTypa M MHHE-
paan3zanud. TakuMm obpasoM, HeaecooGpasHOCTh HCIIOAB30BAHHA TEPMOMET-
PHH U Pe3HCTHBHUMETPHH (KOHAYKTOMETPHH|] NPH reodH3HYECKHX HCCAEAOBA-
HUAX HA aKBATOPHAX MpeACTaBAfeTCH BIIOAHEe oueBHAHOMN. [IA8 oueHKI AWTO-
AOTHYECKOTO COCTaBa NOpoJ, BbIACACHHS TAAMKOB, OKOHTYPHBAHUY y4acTKOB,
CAOXKEHHRIX XopouIo M cAabOMpPOHHLAEMEIMM OTAOXKEHUSMH, TPAOHIIMOHHO
Hanboace IMHPOKO HPUMEHSETCH 3AeKTpPOpa3BenKa METoA0M COIIPOTHBASHHH
B PasaH4HbIX MOAHQHKALHGX. KaK NOMOAHHTeABHBIH METO, YaCTO HCIIOAB3Y-
€TCH 3AeKTpOpa3sBelKa MEeTOAOM eCTeCTBeHHEBIX MoTeHLHasoB. MMeHHo atu
METOABl K PACCMATPHBAIOTCH faAee IPHMEHHTEABHO K PEIUEHHIO [IOCTABACH-
HBIX BBIILE 34/(a4.

3. METOOHKA H AIIIIAPATYPA IAST TIOAEBBIX PAEOT

B nHacTosimeM pasnese paccMaTpHBAIOTCS METOAHYECKHE OCOGEHHOCTH
BBIIIOAHEHUS MMOAeBEIX paboT MeTooaMM, BXOAALUMMH B KOMIIAEKC aKBaTOPH-
aabHOH reo®H3MKM: TepMOMETPUH, PE3UCTHBHMETPHH M METOAA COMPOTHBAE-
Huil. [TockoabKy He Bce oBopynoBaHMe, HeoGXonHMOe OAsI BBITIOAHEHHS 3THX
paboT, BBITYCKAEeTCHS CepHHHO, MbI COYAH l1eAeCO00pa3HbIM KPaTKO Orucarhb
TEXHOAOTHIO H3TOTOBACHUH OGOPYNOBAHUS HMAW HNPHBCECTH HA3BAHHA OPraHH-
3ay i, HMEIOWMX OIMBIT €ro U3roTOBACHHS.

3.1.Tepmomempus

TepMoMeTpus — MeToz, Hauboaee HacTo UCMOAL3YEMBIH IPH BLIACACHHH
H MOHHMTOPHHIE YHACTKOB cyb0akBaAbHOM pa3rpysku, a TakXke 30H TelAOBOTrO
3arps3HeHHs [IPOMBIIAEHHBIMH 1 OBITOBBIMH CToKaMmHu. du3nyeckoil npeario-
CBIAKOH ITpHMEHEeHHsI TePMOMETPHH INpH AKBAaTOPHAARHOH Teo(hU3HKE SBAdA-
eTcd pa3HHIla TeMIlepaTyp MOBepPXHOCTHEIX H IMOA3EMHBIX BOJI.

HsMmepeHHS TeMllepaTyphl NMPH HATYPHBIX HCCACAOBAHHAX BbINOAHSIOT-
cd KaxK B BoJle, TaK U HeNOCPEACTBEHHO B JOHHBIX OTAOXKeHHAX. IIpu Hamepe-
HUSX B BoJle MOXKHO HCHOAB30BaThL A00ble CpencTBa H3MEPEHHH: OT PTYTHBIX
TEPMOMETPOB 10 LM(pPOBEIX IMOAYIIPOBOAHHKOBBIX H3MepHTeAeHl TeMmIepary-
prl. BrioAHe nIpUroZHEl 3KOHOMMYHEIE H ITPOCTbIE B IKCHAYATAIMM TEPMOMET-
pbt «HANNAS».

B To xXe BpeMa M3MepeHHS TOAEKO B BOAHOH Cpene He II03BOASIIOT f1oa-
HOCTBEIO PeaAH30BaTE BO3MOXHOCTH TEPMOMETPHH KaK METONA NpH pelleHHH
TMAPOTre03K0AOTHYeCKHX 3aga4. B ocofeHHoi cTereHn 3to oTHocHTCH K pabo-
Te Ha PEeKaX, Py4YbdX M ITPOTOYHBIX 03epax, KOrja pacxolbl MOBEPXHOCTHBIX
BOZIOTOKOB MHOrOKpaTHO MPEeBHILAIOT NPUTOKH IMOA3EeMHBIX BOZ, YTO HE MO-
3BOASIET BEIAEAMTD 30HL! CyOaKBaabHOH Pa3TpPy3KH TOABKO [0 H3MEPEHHAM B
BoJ¢E.

Lasi moAy4YeHust yBepeHHBbIX JAHHARIX o TemllepaType H3MepeHHs Bbl-
MOoAHSIOT B MOJIMDHKAHKE TEePMO30HAHPOBAHUI ¢ 3araybaeHHeM BaTdMKa Ha
5-10cM B NOHHBIE OTAOXKEHHS. JTOT INPHEM [03BOASIeT CYILECTBEHHO CHH3NUTD



BAHSHHE CYTOYHBIX KoAeOAHHI, a TAKXKE 3dAMETHO YBEAHYMTb H3MEPSEMYIO
BEAMYHHY aHoMaAbHoro 3¢ddeKra, BbIIBAHHOIO Pa3HULeld TeMmmeparyp no-
BEPXHOCTHBIX W NoA3eMHbIX Bof. CepuiliHo nogobHble ycTpoiicTBa HE BeIyC-
Kal0TCH, OAHAKO OHH AETKO MOTYT 6BITE H3TOTOBACHBI C HCIOAB30BAHHEM BHI-
MyCKaeMbIX CErofHsi OTEYEeCTBEHHBIX H HMIIOPTHBIX gaTyukos. Ousir pabor
nmokasaa, 4ro Hauboaee MPUTOAHBI ¥ OMHOBPEMEHHO 3KOHOMUYHBI JATYUKHU B
MeTasAH4eckoM Kopryce THrna MMT-4 uan ux aHaaoru. Jas 3aiiMTel JaTyUKa
OT MEXAaHHYECKHX MOBPEXKAEHHH M THAPOH3IOAAIHH 3ACKTPHYCCKHX KOHUTaK-
TOB HX IOMEILAIT B METAAAMYECKYIO TPYOKY H 3aAWBAIOT AIOGBIM 3AEKTPO-
H30AHUDYIOIMM TrepMeTHKOM. BrioaHe npurogeH TepMETHK, COCTOSOME M3
cMecH KaHH(OAH B aBTOMOGUABHOIC MacAa (COAMIOAa, AMTOAR, flapacduHa) B
nponopuun ot 10:1 go 10:2. Ilepen cMeltnBaHHeMm KaHMdoab Heobxopumo
paciiaaBuTs. IIpH peMOHTE 3TOT IEpMETHK AETKO IIAABHTCH NAaAABHHKOM H
MOXeT §e3 TpyAa H3rOTABAMBATLCH B IMOACBBIX ycAoBHEX. IIpH HaMepeHHRX
3TOT AATYMK KPEIUTCH K INECTY, NAMHA KOTOPOIO ONPEAEAseTCH YCAOBHSIMU
BRITIOAHEHHS paboT {06bruno 2 -3 m). IIpuMep 3afileaKH JaT4MKa B Kopltyc
npuBeaeH Ha puc. 3.1.

Hasa perncrpanu¥ nokKasaHuit TEPMHCTOPA MOTYT TIPHMEHSTHECE UMd-
POBBIE MYABTUMETPEHI, BBIITYCK KOTOPBIX HAAXKEH KAaK B Halleil CTpaHe, Tak u
3a pybeoMm, 4TO NO3BoAAET NpHUOGpeTaTh HX B PO3HUYHOI nponamxe.

BasKHBIM BOIIPOCOM ABASIETCH 3TAAOHMPOBKA paTuuka. Ilpn Heobxomm-
MOCTH moay4eHHs TouHocTH 0.1°C pexoMeHIyeTcs BBHIOAHHTH TaPHPOBKY
paryuka Bo BCETHHTEO, nAH B yYpeXIeHHH, HMEIOLIEM AHIIGH3HI0 Ha 3TOT
Buz pabor. Ecan e H3MepeHHS BBITOAHSIOTCH ¢ TouHOcThIO 0.50C u 6oaee,
TO STAACHHPOBKA MOXET OBLITH BbITOAHEHA COGCTBEHHLIMHM CHAAMH IIyTeM
CpaBHEHHS C [TOKA3aHHSAMH 3TAAOHHOIO PTYTHOTO TEPMOMETPa C LIEHOH feae-
Hust He Boaee 0.20C B 3alaHHOM HHTEpPBaae TeMIEpaTyp ¢ waroM 50C.

Jaa oneHKH cTabHabHOCTHM pabGoTBI BCEM0 H3IMEPHTEABRHOTO KaHasa
(maT4HK - KabeAb ~ PECUCTPATOP] PeKOMEHAYeTCH Nepel MapuipyToOM H HOcAe
MapullpyTa BhIIOAHATH H3MEPEHHSA B €MKOCTH C BOOH B CpaBHEHHH C JTa-
AOHHBIM TEPMOMETPOM.

Pervcrpanug pe3yAbTATOB HU3MEPEHUA MOXKET BBIICAHSTLECS KaK B I10-
AeBoft XKypHaa, Tak U B 3AEKTPOHHble HocuTeau HHbopMmaiHy {pocket com-
puter). PerucTpallus Ha 3AeKTPOHHDBIE HOCHTEAH, Na3poasiouige cOpacsisarh
HHbOpMaNHIO B KOMOBIOTED, NPUBOANT K CYIIECTBEHHOMY YTIPOWIEHUIO Mpo-
lecca npeaBapuTeabHoR 06paboTKy 1 rpadhH4YeCcKOre IpeACTaBACHUS PE3yAb-
TaroB uaMepeHHH. TeM He MeHee, PEKOMEHAYETCH BHITIOAHATEL PETHCTPAITHIO
B r10A€BOff JKypHaA, TTOCKOABKY NpH pafoTe HA Bole BCErdA €Ctb OIACHOCTD
NONAZAHHS 3ACKTPOHHBIX CPEACTE HAMEPEHNS B BOAY C BOIMOXKHOH mnoTepei
nudopmanyu. O6paboTKy pe3yAbTaTOB yAOGHO BLIIOAHATH C HCIIOAB30BAHH-
€M CTAHAPTHBIX IPOrpaMMHbIX cpencts Excel u Grapher.

3.2. Pesucmueumempus

Pu3aN4eCKOH NpeArioChIAKOH NMPUMEHEHHS Pe3NCTHBUMETPHM SBASETCH
CBSI3b YHCABHOTO 3AeKTpoconpeTuBacHHA {YOC) Boapl ¢ comepRaHueM BOJO-
pacTBOpuMBIX coaelt. OcHOBHAA 06AaCTh HMCMOAB30BAHHMS PE3HCTHBHMETPHH —
KayecTBeHHass M KOAWYECTBEHHAS OlEHKAa MMHEpaAM3alMH, YTO MO3BOASIET
Opy reohu3NHecKHX MCCAEJOBAaHNAX HA AKBATODHAX HCMOAL30BATE 3TOT Me-
TOA MPH BLINEACHHH M MOHHTOPHHTE 30H 3arpd3HeHUs [IOBEPXHOCTHBIX BOX,
BBIIEACHHY Y4aCTKOB HHTEHCHBHOM CyGaKBaabHOW pasrpy3kH.



o

AR N RGNS
ety b 8 W B i B S R
SRErsudih S a R iR SRR ST LT
M g ‘ . f%i*i*’f.ﬁ.’i’ﬂb
o & (‘5‘ ol
4 e Vs etees
e aadad ks o agend Desbud fai o
%
lrn», " T = A=~ T § R R
oy 5
e S ) T ..m..ﬂﬂt» Yy
o ek « - W 5 5.2 5
T A o R S e BB
59 5 ot o 2 B o R D
T R R g R B A
Y et gop b o itk ik b koL P & @b S
ERSRANNNN NN RSN B A AN
FEFERL R EFIRT e kA T X RAT S 7Py 2PV F
\QWAmukkswV..xaum\Au\am&\wn~1!-\\lk
PRI Y P TR T Y T /
G e T e e
.\mk,\\\x\k\h\h\hﬁ\mﬂmhn\xw.‘\\h\x&l \ '

CTop B

¥

porypss (1~

MOTRANMECKOM KODNYTE, NPOIOXPRITTeALHLHE KOPOYE ui MOTRAM, repmens, nposoaa). B« pexterusanprp (1« merasanuecsidl €opnye - Jxpan, 3 - puaseag w

Pac. 3.1, Cxemarpueckne KOULTPYKINIR SATUHKOR AAH TCPMOMETHIN 0 DOIICTHEAMOTPIN. A« Javumi 1
SEMERTRIRS, 3 - dReRTpomLt: #a” i YD - ToxpEes, tmT B 0" « mheepirteakatae, 4 - npopmay



IIpH HaTYPHBIX HCCACAOBAHHEX H3MEPCHHA IMIPUXOAHUTCH BBIITOAHATD
Kak Ha raybune He 6oace 0.5 M {poAHHKH, pyubH, HETAYGOKHE PEKH), TAK H HA
raybune o 30 M u Boaee {03epa, BOAOXPaHHMAKING, KOAOLLB!, CKBAXWHH), Y4TO
HAKAaIBIBAET OlIpeneAcHHbIe TpeGoBatug Ha KOHCTPYKLIHIO AATYHKOB U 06o-
PYAOBAHHS.

OTevecTBeHHOM TPOMBIIUACHHOCTBIO CEPHUITHO BBINIYCKAETCS NOBEPXHO-
CTHBI pesucTUBUMETP I1P-1 (2], npuroaustl nas uameperns YOC npob, oT-
GupaeMbIX H3 BOZOEMOB H BOJOTOKORB. [IP-1 BIloaHE IPHUOACH OPH MOHUTO-
PHHIE H Mapmpyrax Ha He§oABLIHX OTKPBITBIX YyHACTKAX, OAHAK0 foAbuIue
Pa3MEpPhl AEAGIOT €ro HEYAOOHBIM IIPH AAUTCABHBIX MAPUIPYTaX IO TPYAHO-
TpPoXoouMBbIM MecraM. JJad mapllpyToB II0 BOZOToKam € raybuHolt no 1 M
BIIOAHE MPHUTOZHBl KoHDykToMeps! (pupMmer HANNA. PexomeHayercs ucroan-
30BaTh KoHAyKromep DIST-4, npegeabl H3MEpPEHHUHA U YYBCTEBUTEALHOCTL KO-
TOPOTO MO3BOASAIOT paboTaTh NP MHHEpaaU3auuax A0 10r/a.

OCHOBHBIM HELOCTATKOM BBIIyCKAGMBIX B HACTOAILEE BPEeMs KOHIYK-
TOMEPOB HBAACTCH HEBO3MOXHOCTE M3MEPEHUH NIPH rayGHHE, Npesslaroue
pasmepsl npubopa nan gauHy Kabeas (06u1yHO He Gosee 1 M).

IIpH M3rOTOBAEHMH JAaTYHMKA CBOMMH CHAAMH PEKOMEHAYETCH HCII0AB-
30BaTh YETHIPEXIACKTPOJHBIN DE3HCTUBHMETDP, NPHHLMIIHAABHAR KOHCTPYK-
MR KOTOPOro NpHBeZeHa Ha pHC. 3.1. AHEAOTHYHBIE KOHCTPYKUHNH OfTHCAND
B {2]. Jas yno6cTBa BBITOAHEHHA [T0AEBLIX PafoT K PE3UCTUBHMETPY FOTOBAT
KOMIACKT Kabeaeill, ofecrneunBalolMi U3MePCHHA OOHUM HATYHKOM Ha Tpe-
byeMbix raybHHaX Kak B BONOTOKAX M BOZOEMaX, TAK H B KOAOALAX H CKBa-
KHHAX.

OnpeneseHue Ko3pEHUMEHTA PE3UCTHBHMETPA BLIIOAHAETCH HE Me-
Hee, YEM HAa TPEX ITAAOHHBIX PACTBOPAX C M3BECTHHIMH 3HAa4YeHHAMH YOC B
puanazoHe 0.3+10 r/a Ha dopMyae k=p x 1/AU, rae p - ¥2C arasounoro pac-
TBOpa, AU U | — H3MepsaempbIe HANTPAMKEHHE U TOK.

TabauLtet U rpaduku YIC passddubix PACTBOPOB NpHBEACHE! B {5]. Haa
yao6cTea NpHBezeM 3Havenuss YOC mas pacrsopa NaCl npu temmeparype
20°C.

(M, r/a 0.1 0.3 1 10
¥3C Boasi, oMM 51 16.7 55 0.65

JIAsl MU3MEPEHHIT MOMKET HCIIOAB30BATECH 3ACKTPOpa3BefouHasa arapa-
Typa ua nepemensom toxke (AHY-3, OPA u ap.). Bosee ynoBHBIM ABAAETCH U3~
mepeHue AU ITHGPOBBIM MYABTHMETDOM, 4TO I103BOASET JAS IMOAEBBIX H3Me-
PEHUH PE3HCTHBHMETPHH M TEPMOMETPHH HCIIOAL30BATH CAHHBIN HEAOPOroH
M KOMITaKTHBIH H3MEPHUTEABHBIH NIpHbop. B aToM cayyae HeobxoauMo H3raTo-
BHUTh HCTOYHHUK CTAOHAM3HpPOBAHHOTO [EpeMEHHOIO TOKA, YAOBACTBOPSIIOLIHIL
caeayoumM TpefosaHuaM: GHUKCHpoBaHHas pabodas yacToTa B LHAIA30HE
100 I'r - 1 x{'u, Beawywnua Toka —~ 1| mA, crafuanzauug — He xyxke 1%. Ha
puc. 3.2 npuseacHa KOHOMHYHAS Cxe€Ma aHAAOTHYHOIO TEHEparopa, oIpo-
GopanHHad HaMu B TedeHHE 5-TH aeT. ot KOHTpPoAsl CTabHAbHOCTH paboThl
BCErO HM3MEPHTEABHOro KanaAa (HaT4Mk-KabeAb-reHepaTop-H3MepPHTEABHBIN
npubop) 11eaecoobpa3Ho B XOAE I0AECBBIX PaboT BBLITIOAHATH EXeNHEBHBIE U3-
MepeHHUsI B KOHTPOABHOM PACTBOPE C MOCTOSHHBIM 3HadeHHeM Y3IC (eMKoCTb
C BOA10#).
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3.3. Memo0O ecmecmeenHaz0 IEKMPUUECKOZ0 nons

EcTtecTBeHHLIE INEKTPHUYECKHE [I10AH BbISBIBAIOTCH SoABLLIIM KOAHYecCT -
BOM HPHPOAHBIX IPOLIECCOB, CPEAM KOTOPBIX HPHHATO BhIAEAHTE CACAYIOIIMeE:

B OrucrumensHo-8occmaHogumenshsble. BO3HHKAlOT Ha KOHTakKTe

SAEKTPOHHEIX H HOHHLIX HPOBOAHHKOB, HampHMep: pyAa, rpadHr,
¥IoAb H BOA&, & TAKXKE MNPH HMHTCHCHBHOM PAa3A0KEHHHM OpraHHKH.
BeAnasHa 3THX MOTEHIHAAOB B HPHPOAE MOXET Jocturath COTEH
MHAHMBOABT.

B Judbdysuonno-adecopbyuonnbie. Muddy3noHHBIE MOTEHIHAAB BO3-
HHKAIOT Ha KOHTAKTE PacTBOPOB C PasAHYHOH MHHEpPaAM3alHeH HAK
[IOPOJL, HACKILUEHHBIX 3THMH pacTBOpaMH. AZCOpOGLMOHHLIE MOTEH-
LIHAABI BO3HHKAIOT Ha KOHTAKTE [IOPOJ, € PA3AHYHOH IAHHHCTOCTLIO,
PerncTpupyltoTes 0HM COBMECTHO M IIO3TOMY He pasieasiiorcs. Bean-
YMHA HX COCTABAAIET [0 HECKOALKHX JECATKOB MHAAMBOABT.

B dynsmpayuorHuie, BosHHKaIOT OpH SBUXKEHHH HOHOB 4epe3 MOPHI
H TPEeLMHLI IT0poAsl. 3aBUCAT OT I'PaAHEHTA AaBAcHHSH, (PHABTPAlH-
OHHOH aKTHBHOCTH M YACABHOTO 3AEKTPOCOIIPOTHBACHHUS, Beanunua
HX MOXKET NOXOOHTE AD HECKOABKHX HECATKOB MHAAHBOALT Ha IOp-
HbIX PEKax.

Tlpu pelueHHs IMAPOreOAOrHYECKHX M FEO3KOAOIHYECKHX 3afay HCIIOA-
HHUTEAH CTAAKHBAIOTCA IIPEHMYUIECTBEHHO C cbmmpaunoammn u pHpdy3u-
OHHO-aJCOPOILIHOHHBIMH [IOTEHLIMAAAMM.

PUABTPALIHOHHBIE [TOTEHIMAaAbl Hauboaee KOHTPACTHO [IPOABASIIOTCH
TIPH OTHOCHTEABHO HH3KHMX MHHEpaAu3anmsix (no 0.1 r/a).

IToCKoAbKYy B MpHpoOAe TaKas CHTyallds BCTPEYaeTcsl HEe 4acTo, Ha
MPaKTHKE MDL!I HMEEeM JeA0 B OCHOBHOM C Anddy3MOHHO-aaCOPOIHOHHBIME
TDOTEHIHAAAMH, YTO M103BoAAeT NpHMeHaTh MeTox EIl nad oueHxku anTosors-
YECKOTo cOCTaBa IPHAOHHEIX OTAOXKEHHH (aHAAOTHYHO HCMoan3opaHHo [IC
IIPH reOhH3HIECKHX HCCAEAOBAHHAX B CKBAXKHHE).

B KayecTBe 3AeKTPOJOB MOIYT HCIIOAL3OBATHCA CEPHUIHHO BBHIMTyCKae-
Mbie >acKTPORbr OH-1 [7] HAM Hx anasoru. 3aNOAHMTEAL 3AEKTpoja — Hachi-
vleHHBI pacTBop CuSOs Ha QUCTHAAHpOBaHHOH BoAe. Ha Bcex aaexTpude-
CKHX COeQHMHEHHSAX BBIMTOAHSETCH TIIATEABHAA THAPOHI3OAALIIHS.

Haubosee ygobHO BLITOAHATH I0AEBble H3MEPeHHS MO CNocoly IMOTeH-
UMasa, KOTAa HEMOABHXHEIH 3aeKTpoh (N) ocTaercst Ha Gepery, a NOmBHX-
HBIH saeKkTpoX (M) nepemeiaercs Ha NAaBCPeJCTBE C PAa3MEYEHHBIM IIPOBO-
AOM, MMoACOEeAVHEHHBIM K 3aeKTpoRy N. B KayecTse perscrparopa MOKET HUC-
OAL3OBATRCA KAK CEpHifHAR IAeKTPOpPa3BefoyHAd annaparypa Jasi NOCTOSH-
Horo Toka (AD-72, QPA)}, Tak n uudpossie MyabTaMeTpst, Paborer EIT Beimoa-
HAIOT NMPOpUAAMH OAHHOH He Goace 200-300 M (foaec ganHHEIe NpoBoma ¢
TPYZOM CMATBHIBAIOTCH B BOJE).

TIpu BbINOAHEHMH NOAEBBIX paboT B 00A3aTEABHOM MOpPALnKe Mepen H3-
MEPEHHAMHE 10 TPoHAIO H I10 UX OKOHYAHHIO H3MEPAETCH CobcTpeHHad pas-
HOCTb MOTEHIIHAAOB MEX/Y 3ACKTPOAAMH B TOYKE CTOAHHS HEMOABMIKHBIX
ACKTPOLOB.

Ilpu o6paboTke NOAECBBIX AAHHBIX BO3MONHOE CIOA3AHHE COBCTBEHHON
Pa3sHnIp] IOTEHUKAAOB pa3bpaceIBacTCA 110 BCEM TOYKAM HaMepeHHit {7].

HeoOxopumo oTMETHTD, yTo MeTog Ell BecbMa YYBCTBUTEACH K TEXHO-
TCHHBIM 3ACKTPHYECKHM TOMEXAM, YTO OPPAHHYHMBACT €ro [IpPHMCHEHHE B
IIPOMBILUIACHHBIX pafioHax. [IpH aHaAM3e Pe3yAbTATOB II0ACBBIX MCCACAOBAHKA
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HEoOXOAMMO YIHUTLIBATE, 4TO rAyGHHHOCTE MeToAa EIl, Kak Npasuao, He Npe-
BBIINAET HECKOABKMX METPOB,

3aBUCHMOCTb NoTeHIIHaA0B EIl oT MHOrUX NPHPOAHEIX (PAKTOPOB Npe-
JOmpeneasieT OTHOCHTEABHYIO HeOAHO3IHAWHOCTE HHTEpNperaluy. 3ta oco-
6eHHOCTL AeaaeT obsasaTeabHbIM KoMrmekcHpoBarHe EIl ¢ merozom comnpo-
THBAEHHA, [O3BOASIIOUIETO PeUlaTh aAHAAQTHYHBIE 3afadd ¢ Boace BBICOKOI
onHO3Ha4YHOCTEIO, [To 3TolM npHunse Metox EIl npu paborax Ha aKBaTopHax
HCIIOAB3YETCH HPEeHMYLWIECTBEHHO KaK BCerioMorareabHbIit. B To e Bpems BBI-
COxas MPOU3IBORUTEABHOCTE IIOAEBRIX PaboT M OTHOCHTEABHAS I1POCTOTA MX
BBIMIOAHEHHS ACAAKT 11€AeCO06pa3HbIM €ro HCIIOAR30BAHHE IIPH AETAABHOM
OKOHTYPHBaHHH AHTOAOTHYCCKHX KOMIIACKCOB C 0663aTEABHO# 3aBepKOH BEI-
HEASHHBIX 30H METONOM COINPOTHBACHUHA.

3.4. Memod conpomuenenuii

PuanuecKoil NpPeANOCHAKOR MMPUMEHEHUS] METOAA CONPOTHUBACHUR AB-
AABTCH 3aBHCHMOCTE YAEABHONO 3ACKTPOCONPOTHBACHHS OT FAMHHCTOCTH, IO-
DHCTOCTH, CTEHNEHH TPEUHHOBATOCTH (pacKapcTOBaHHOCTH), (hH3IHYECKoro
COCTOSIHHS NMOPOX, MHHEPAAH3ALIMH HOL3EMHEIX BOL.

OcHoBHbie penlacMbiC 3afaqyd [OpPH AKBATOPHAABHEIX T€O(hH3IHYECKHX
HCCAEROBAHHAX — OLIEHKa AHTOAOTHYECKOIO COCTaBa IPUNOHHBIX OTAOKeHHIH ¢
BBLIZEACHHUEM YYACTKOB, CAOXKEHHBIX XOpoUIo U CAabolnpoHHUAeMBIMH I10PO-
JAamMH, BBIICACHUE 30H I[TOBBILUICHHON TPELMHOBATOCTH, BbIIEACHHE H MOHH-
TOPHHT KOHTYPa 30H C TMOBLILECHHOH MHHepaAH3alMeH NOA3EMHEIX BOA,
OlleHKa MOLHOCTH MHOTOAGTHEMEP3ABIX MTOPOS H BbILCACHUS B HUX TAAHKOB.
Tlo 3HAYMMOCTH METOH COMPOTHBACHHSA MOXKET HCIOAL30BATLCH KAK HOMOAHH-
TEABHBIH (B KOMIIAGKCE C TEPMOMETPHER U pe3UCTHBHMeTpHUEH), TaK H OCHOB-
HOH.

PaBoTEl METOOM COMPOTHBACHHH BBIIOAHSIOTCS B OBYX MOAH(UKaLH-
fIX ~ 3aexTponpodpuanposarue (OI1) u zoHnuposanue (B33). TexHoaorus Ino-
ACBLIX paboT H MHTEpIpeTaurH ACTaARHO ollHcana B paborax [8,9], mo3aromy
3[ECh PACCMATPHBAIOTCE HEKOTOPble OCOBEHHOCTH roAeBbiX paboT H aHaausa
HX PE3YALTATOB IPUMEHHUTEABHO K paforam Ha akBaTopHaX.

TIpH BBIMOAHEHHH MOAEBBIX PaGoT OOLIYMHO HMCIIOAB3YIOT YCTAHOBKY, B
KOTOPOH NPHEMHbBIE U THUTAIOIIME AHHUH IAOTHO CMOTAHEI B «KOCY», Ha KOTO-
PO 3a(pKCHPOBAHEBI 3ACKTPONBL.

HamepHTeABHEIE M OUTAKOIIHE SACKTPOAR! YAOGHO H3IrOTaBAMBATE M3
OTPE3KOB MEOHOro MHoOTOXMabHOre npopofa [MIT uan GrrroBoro kaleas.
JarHa oTpe3koB — okoao 0.5 M, AaMHa 3ACKTpoAa IIPH MMAOTHOM HaMOTKe Ha
«koCy» — 5-7 cm. ¥amepenns oBbIMHO BBLITOAHSIOTCH 4Yepe3 KOMMYTATOD, IO-
3BOASIIOLUM TOCACHOBATEABLHO [TOAKAIOHATE HEOBXOMUMBIC 3AEKTPOALI.

Tpebyemas rayGMHHOCTE Jasl METONA COMPOTHBACHMIY NpPH 3KOAOTO-
THAPOreoAOTMyYeCKHX paborax Ha akBaTopuax ofeIyHO coctaBaseT oT 0.5+1m
5o 20+-30 M.

PekomeHOyeTCH MpH H3MEpEHHAX paboTarh ¢ "KOCOR" H3 MPHEMHEIX
JAEKTPOAOB MpH (PHKCHPOBAHHOM I[I0AOKEHHM MNHTaWUMX. Tako# Ioixox
ofecrneyuBaeT BO3MOXHOCTDE HCIIOAB30BAHUS MHOTOKaHAABHEIX H3MEPHTEACH,
MO3BOASIIOIIKX BBRIIOAHSITE OQHOBPEMECHHBIC H3MEPEHHUA Ha BCEX pasHocax.

HauGoasuruit 3¢pperT OT TAKHX yCTaHOBOK HOCTHIAeTCs, KOTAa Heol-

XO0AHUMO BBIITOAHHUTE 3HAYHTEABHBIE ofpeM Hamepeﬂuﬁ 3a OrpaHH4YE€HHOC BpE-
M+,



PerRoMenayemsle¢ pa3mepsl Kockl aagx AB=100 m

NeNe  [O] 1] 21 3] 4] 5] 6 [ 7 [8]9]10
n/u

Paccrosuue
oT 2AekTpoma | 010,71 1,3119 ! 3,1 | 53 8,4 14 | 22|38 |62
A o npHeMm-
HbIX 3AEK-
TPOOOB, M

Pasnoc AQ 1 16 125142 (6,85 ] 11,2 18 | 3050

PabBoTer MeTogom OI1 BhIMOAHSAIOTCS HE MEHee, YEM Ha ABYX Pa3HOCax,
NO3BOAAIOUMX OLIEHMUTE H3MEHYHBOCTH YOC B TpeGyeMOM MHTEpBaAe TAyOHH.
O6bI4HO 3TH PA3HOCLHI BLIGHPAaTCA H3 uyeThipex (AB=2M, 5M, 20M, 50M).

PaboTEI METOROM COTIPOTHBAEHMSI MOTYT BECTMCH C TIOBEPXHOCTH BOLBI
(koca BHCHT Ha monaaBkax) HAM co aHa. [Ipu Goabluux raybuHax Koca GykcH-
pPYeTCsi ¢ TIOMOLUBIO IAABCPEACTBa (pe3uHOBasi AOAKA, KaTep M mpod.), NpH
MasbIx (no 0.5 M} nepeTacKMBaeTCst 110 MEAKOBOABIO BPYUHYIO.

AHAAHM3 Pe3yALTATOB M3MEPEHHE, BHIMOAHEHHBIX C MTOBEPXHOCTH BOMbI,
BHITIOAHSETCH TIO CTAaHHAPTHBIM MeTopHMkaM (8. Ilpu aHasn3e H3MepeHHi,
BBIITOAHEHHBIX JOHHBIMK YCTAHOBKAMH, He0OXOQMMO YYHTHIBATH, YTO 3Haye-
HMS Px H2 HaAYaAbHBIX pasHocaxX OyaQyT onpeReAqdThCH TakKiKe COOTHOILEHHEM
¥3C Boapl U riepBOro HpPHAOHHOTO caofl. Ha puc.3.3 NpHBEACHBI SBYXCAOM-
Hele Kpusble BO3 naA oBEPXHOCTHOR U JIOHHOR YCTAHOBOK.

OBBIMHO BBITOAHEHHE MOAEBBIX paboT ¥ aHAAM3 PE3yABTATOB 3ACKTpPO-
npodHAHPOBARHUS HE NPEACTABAHIOT TPYAHOCTEH AAS JIMITAOMHPOBAHHBIX
CIIELHAAKCTOB Af06OTO yPOBHHA, BBITOAHSIOIIMX [TOHCKOBO-Pa3BENOYHBIE U
3KO0AOTO-THAPOreoAoTHYECKHe DaboThi. JIAR BBITOAHEHHMS noaeBbix paboT u
aHaaH3a pesyAbTaroB BO3 pekomeHAyercd IMIpPHBACKATH CHELHMAAMCTOB-
reoPH3HKOB.

4. METOJJHYECKHE OCOBEHHOCTH PEINEHMS
THAPOIEOIKOAOTIHYECKHX 3AJIAY HA AKBATOPHAX C
HCINIOAB30OBAHHEM 'EOPHIHYECKHX METOOOB

4.1. Buidenenue yuacmioe cybaxeansroil paszpy3xu no ory
neznyboxux eodomoroe [pex, pyuses, MeNTUOPAMUSHBIX
xananos)

4.1.1. OcHogHoli meTon - TepMoMeTpusi. JJoNOAHHTEAbHBIE METORBI —
pesucruBuMeTpHd, O, B33.

4.1.2. PU3HYecKHE IPEATOCHIAKH ~ Pa3HHIIA TeMIlePaTyP Mog3€MHbBIX H
NOBEPXHOCTHRIX BOS.

4.1.3. Ilepen HawasoM H3MepeHH HIMepsieTCA TEMnepaTtypa IoA3eM-
HBIX BOZ TEPBOrO OT MOBEPXHOCTH BOJAOHOCHOTO TOPU30HTa B CKBaXKHHAX K
POAHHKAX, & TAKXKe TEeMIIEpaTypPa TOBEPXHOCTHBIX BOJ MO OTACABLHBIM TOY-
KaM. Pa3sHOCTh MEXAYy OSTHMH BEAHYHHAMH TII03BOASIET OLEHHTL BEAHYHHY
MAKCHMAABHOIO OXKHAAEMOT0 aHOMAaABHOTO 3ddekTa.

4.1.4. TlpumeHeHHE TEPMOMETDHK OAA BbiieacHHMA y4acTKoB Cybax-
BaApHOH pa3rpy3ku Haubosee 3¢eKTHBHO B nepHo/ BPEMEHHM, KOrAa pas-
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Puc. 3.3. [1sycnoitHbie kpusbie B33 AnNs noBepXHOCTHOR ¥ AOHHOK YCTAHOBOK.

(1-noBepxHoCTL BOALI, 2-AHO, UNdpa B 3NMNCe « OTHOWeE HWE yAeNbHbIX

3NeKTPOCONPOTHUBNEHWA AOHHBIX OTNOXEHWUA ¥ BOAbLI).
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HMIIA MeX/y TEMNOEPATYPOHl NOA3EMHBIX H NOBEPXHOCTHBIX BOJ MAaKCHUMAAb-
Ha.

B AeTHee Bpemsl pasHHUIIA TEMIIEpATyP MOA3EMHBIX M IMOBEPXHOCTHRIX
BOJA cocTaBasieT 0T 4-6°C (B BEPXOBBAX PeK H py4bE€B, HA NOPHBIX peKax, B 06-
AACTH Pa3BUTUS MHOTOAETHEMEP3ABIX TTopoa} Ko 15-25°C (Ha paBHHHHBIX pe-
kax). [lepen AegoCTaBOM M MOCAE AefoX0fia pa3HuLa TeMNnepaTyp Peako npe-
pblllacT 4+8°C.

B To ke BpeMs IIPK BblAEAEHHH yIACTKOB HHTEHCHBHON CyDakBaAbBHOK
pasrpy3KH TEPMOMETPUS MOXKET BLITIOAHATHCH B TEYEHHE BCETO rofa, 3a Hce-
KAIOYEHHEM OJHOH-ABYX HEAEeAh BECHON H OCEHBIO, KOTA TEMNEpaTyphbl IO~
3€MHEIX BOA ¥ NOBEPXHOCTHBIX BOX PaBHbI MAHM cAab0 pa3AUYHMEL.

4.1.5. TIp# HATYPHBIX HMCCAENOBAHHAX BBIIOAHAIOT H3MEPEHHS TEMIIE-
pPaTyphbi NPKAOHHOTO CAOS NMOPOA X TEMIIEPATYPh! BOLI,

H3amepenus TeMnepaTypsl IIPUAOHHOTO CAOS [IPOH3BOASAT C 3arayfreHu-
eM JlaTuuKa B IPYHT Ha rayOrHY 5-10 cM. PekoMEHAyeTCH BbiAEpKUBATE TAY-
6uHYy [MOTPYXKEHHSA AaTYUKa NOCTOAHHOH.

' HamepeHns temileparypbl BOAb! PEKOMEHAYETCH BBINOAHATL BOAM3H OT
AHa,

4.1.6. Ha pogHHKax ¥ NPHTOKAX U3MEPeHHs BHIIOAHAIOTCH B TPEX TOY-
KaxX: B DOJHMKE {[IPHTOKE}, A0 M IIOCAE €ro BIIAJCHHA B OCHOBHOE pycao. [IpH
H3MEPEHUAX B POAHHKE CACAVET IIPOBOMAKHTHL HNPENBAPHTEALHYIO OLEHKY €ro
pacxona.

4.1.7. PaccToAaHHe MEXKIY TOUKaAMH H3MEPEHHH OnpeReAsieTCs oXujiae-
MbIM pa3MepoMm 30HbI CyBakBaAbHOH pa3rpy3KH (He MeHee ABYX TOYEK Ha 30-
Hy).

Ilpn BeISBACHHMM TEMIEpaATYPHOH aHOMAAHH BBINOCAHAIOTCS NETAAH3A-
LHOHHbBIE HCCAENOBAHHA, [103BOAAIONME YTOYHHTEL €e pasMep. O6bIYHO Ha-
TYPHBIE H3MEPCHUS BbINOAHAIOT C wwiaroM 50-150 M, a npH AeTasH3auHH C
marom 5+25 M.

4.1.8. [IpyBaska K MECTHOCTH BO BpeMsl MaplupyTa BLIIOAHSIOTCA I10
TolloKapTaM u NaaHam HeobxopmMoro maciuraba. PekoMeHayeTcs HCIoAb30-
BaTh CITyTHHKOBBIE HABUIaTOPbi, YTO 00AEIYa€eT Co3maHue LM POBOH OCHOBbI
A cXeM U KapT oTpaboTaHHBIX YYACTKOB.

4.1.9. B kayecTBe NOIOAHKTEABHOIO MeTOoAa LEeACCO06Pa3HO KCIIOAR30-
BaTh PE3HCTHBHUMETPHIO. IPHEKTHBHOCTE PE3HUCTHBHMETPHH ONpPENEASETCH
pasHuucH INMOBEPXHOCTHHIX M MOA3EMHHIX BOA MO MHIEPAAH3ALHUH, a TAKXKCE
OTHOCHTECABHOM HHTEHCHBHOCTHIO CyDakBaabHOM pa3rpy3ku. B obsizaTeabHoM
nopAaKe PE3UCTHBHMETPHUS BBINMOAHACTCA 10 POAHUKAM H IIPHTOKaM (CM.
NYHKT 4.1.6).

4.1.10. Pe3yABTHUDYIOLLIMMH NOKYMEHTAMH JASI TOAEBBIX H3MepeHuH AB-
AFIOTCS:

B cxXeMa pacnoAoXeHud Nnpoduacit U TOYEK U3MEPEHUIH;

B 0AeBOH XypHaa ¢ pe3yAbTaTaMH H3MepeHuil B [IPUBA3KE K npocu-

ASIM M TOYKaM, YKA3aHHBIM Ha CXEMe (HAM JHCKeTa C TEMH XK€ naH-
HBIMH};

B pe3yAbTaThl K3MEPEHHUIT {TeMIepaTypa AOHHBIX OTAOXKEHHH K BO/bI,
a taxxke YOC Bogp) B rpadmueckoit popme. [JaHHbie 110 OCHOBHOMY
pa3acAy NPEACcTaBASIIOTCH B BHAEC I'PA(PHKOB 0 KAXJOMYy ITapaMmer-
py. JamHole mo poHHKAaM M NPUTOKaM IPEACTaBAAIOTCH B BHJIE OT-
J[EABHBIX TOYCK.,
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B 0693aT€ABHOM NOPSAKE HAHOCKTCH AMHMSA peAbe)a HAH YKa3bIBACTCS
HaIPABACHHUC TE'IEHHUS, a TAKMKE TOUMKH MPUBA3KHU (MOCTEI, 6pPoabl U T.I1.}, Aer-
KO OTIO3HaBAEMbIEC HA MECTHOCTH.

4.1.11. BelAcACHHE YYACTKOB CYDAKBAABHON pa3rpy3KH BbIMOAHSAETCS
Mo y4acTKaM aHOMAaARHbIX 3HaucHHUIH TeMnepaTypbl HOHHbBIX 0TAOXKeHM. [le-
A€CO06pa3HO 3aMETHTE, YTO B A€THee BPeMs CybGaKBaabHas pasrpy3ka MposB-~
AfIETCH KAK OTHOCHTEABHO OTPHLIATEABHASI AaHOMAAUSA TeMIepaTyphl, a B 3UM-
HEE — KaK [OAOKMTCABHASA,

Ha puc.4.1. 1puBeCHE! TUIIOBLIE ACTHHE TEPMOPPAMMEI.

Jaa ynoGcTBa BhiACACHHA @HOMAAMH I1eA€C000pa3HoO MPOBECTH AMHHUIO
(POHOBBIX 3HAYCHHI TEMIEPATYPHI AOHHBIX OTAOXKEHHY. 3Ta omepauusa mo-
3BoAfeT He NPHUHHMATL BO BHHMAHHE HEH30exKHEBIC IIAaBHbIE H3MCHEHHS
TeMnepaTyPbl BO BpEMEHH B TeucHHe AHA NPH AMTCABHBIX MaplupyTax.

4.1.12. KauecTBeHHAs OIEHKA OTHOCHTEABHOI HMHTEHCHBHOCTH Ccybak-
BaAbHOH Pa3rpy3KU BBIMMOAHSETCA MYTEM CPaBHeHHA TEMIEpaTypsi BoAbI ¢
TeMINepaTypoH AOHHBIX OTAOXKEHUI Ha aHOMaABHOM y4acTke (prc. 4.1).

4.1.13. [JomoAHHTEABHBLIM KPHUTEPHEM OLIEHKH HHTEHCUBHOCTH Cybak-
BaABHOHM pA3TpPy3KH MOKET CAYXKHTB COOTHolileHHe Y3C Boasl [0 M MOCAE
y4JacTKa pas3rpy3kH. HamoMHuM, 4To AOCTOBEPHQCTE 3TOTO KPUTEPHS onpele-
AfleTCA Pa3HHUEH MHHEPAAM3AIHH [TOA3EMHbBIX H [TOBEPXHOCTHRIX BOJ.

4.1.14. OxoHuaTeAbHBIM NOKYMEHTOM MPH BLIEACHHH Y4aCTKOB Cyh-
aKBAABHOH DA3rpy3KH ABARETCH IpadHK U3MEPCHHPBIX NapaMeTPoB, HA KOTO-
PO MONOAHHTEALHO HAHOCATCH YYACTKH C @HOMAABHEIMH 3HAYEHHAMH TeM-
nepaTyp, COOTBETCTBYIOUE ydacTKaM CvGakBaabHOH pa3rpy3KH ¢ OTHOCH-
TEABHOM OLICHKOR HX HHTCHCHBHOCTH.

Ha puc.4.2 npHBCAECH NPUMEP HCIIOAL3OBAHHS TEPMOMETPHH AAS BbI-
OCACHHUA Y4YacTKOB CyBakpaabHOHM pasrpy3ku NpH pa3Benxe Ha Bojay Ha Of-
HOM M3 06beKTOB B YaMypTHH. OObeKTOM pa3BEOKH SBAAHCH BOAOHOCHBIC
TOPH30HTE! M KOMITAGKCHI, NPHYPOYCHHBIC K TEPPUICHHO-KapOOHATHBIM KOA-
AEKTOPaM, Pa3icACHHbIM PAKHUCTBIMH NPoCcaoaMHU. Ha yyacTKax BLIKAMHMBA-
HUA BOJAbL 3THX TOPH3OHTOB MOTYT APeHHPOBATECH PYUYLAMH H pekaMHu. Pabo-
THl IPOBOAMAUCE B Hioac. I'ayGHHa no AHA 110 peKe cocrasasisa 1+1.5 m.
MouHocTs assoBua - 3+3 M. .

PaBoTe! Brimoanaauce ¢ mwaroMm 100-150 M (npHu peraansarmu - SO m).
[To pesyarTaTaM axBaTOPHAABHON I'€O(PHIHKH OBIAM YBEPEHHO BbIJEACHBI OT-
PHUATEABHBIE aHOMAaAHYK TEeMIICpaTypPhl JAOHHBIX OTAOMKCHHIA, yBA3BIBACMEBIC C
y4acTKaMHu cybakBaabHOH pa3rpy3ku. ComocTaBacHKE TEMIEpPaTyphi JOHHBIX
OTAOXKEHHUH M BOAbI Ha AHOMAALHBIX YYAaCTKAX [TO3BOAHAC AATh KAYCCTBEHHYIO
OLIEHKY HHTCHCHBHOCTH pa3rpy3kH. HaubBoaee BbiCOKas MHTEHCHBHOCTE Bbiaa
OTME€4€Ha Ha y4acTKe B palfoHe aBromocra. [lo naHHniM pe3ncTHBHUMETpHH
YCTAHOBACHO, YTO BOAHI B PEKE TIPECHbIe, a MHHEPAAH3ALHS BOAbL 10 PYUBIM-
OPUTOKEM H NpUBOPTOBBLIM POAHHMKAM HECKOABKO HHIKE, ueM B peke (YOC
BO/IbI IO IPHTOKAM H POAHHKAaM B 1.1+1.3 Beline, yeM B peke). AHAAOTHYHEIE
pe3yAbTaThl OLIAM HOAYYEHEI IO JIBYM pekaM, NpPoTeKaloIlMM Ha y4yacTKe pa-
BoT. PesyabTaTsl aKBaTOPHUAABHOH PeO(PUINKH MMO3BOAHAH VTOYHHUTH CXEMY
pa3MEIIEHH TOMCKOBO-PA3BEIOYHbLIX CKBAXKHH, YIACTKH NPOBEOCHUSA rHLA-
posoru4eckuX paboT U MyHKTH oTbopa npob Aaf F’MAPOXUMHYECKHX HCCAEIO-
BaHUH.
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Puc. 4.2. Pe3ynbTathl reogpuandeckux pabot no pJitora (1,2,3 - TemnepaTypa AOHHbIX OTIOXKEHWI, TemnepaTtypa un
Y3C BOgbl OCHOBHOTO pycna; 4,5,6 - TO e 4719 NPUTOKOB U POAHWKOB; 7 - IMHNS (DOHOBbLIX 3HAaYeHUii TeMmnepaTypsl; 8,9 - Temnepa-
TYpHblE @HOMa/IMM 1 COOTBETCTBYIOLLME UM YHACTKN Cy6aKBasIbHOW pa3rpy3kn COOTBETCTBEHHO BbICOKOM M HU3KOW MHTEHCUBHOCTMW.



4.2. BoideneHue yHacmKoe UHMEHCUBHO20 a3auMmodeiicmeust
NOBEPXHOCMHBLX U NOJIEMHBLX 600 NO MY 3AKpPLIMBLX
U nonysaxpeimeix aodoemos

4.2.1. OcHoBHble MeTonbl ~ TepMoMeTphs, 11, BO3. [donoaunTeannsrit
METOJ — PE3HCTHBUMETPHS.
4.2.2. IIpuBeneM NPEANIOCHIAKM JASl HCIIOAB30OBAHHSA TEPMOMETpuH. B
3AKPBITHIX K NMOAY3AKPHITHIX BOAOEMAX PACIIPEEACHHE TEMIIEPATYPE! Ha ray-
Bune onuchiBaeTcs 3KCnOoHeHTOH (T~ €%H), OyeBUIHO, YTO HA MMOBEPXHOCTH
BOZOEMB! TEMIIEpaTypa GyXeT paBHa TeMmepaType BO3AyXa, a Ha aHe - Gyner
ONpEAEASTHCHA YCAOBHAMH B3aUMOMEHCTBHS BOJ BOAOEMA M ITOAIEMHBIX BOM.
Ha prc. 4.3 npuBefeHsl TUIIOBbIE TEPMOTPAMMBl JAS PASAHYHBIX YCAOBHIH.
4.2.3. YyacTku cyGaxBaAbHOM pasrpysky C BBICOKOH MOCTOBEPHOCTBIO
MOTYT OBITE BBIAEACHBI 10 JAHHBIM TEPMOMETPHH.
4.2.4. [laq BHIOEACHUS YHACTKOB C APYTHMH YCAOBHAMH B3aHMOJEHCT-
BHA HEOGXOIMMO KCIIOAB30BATh METO] COMPOTHBAEHHH, TPHMEHSIOUMHCH Nad
OLIEHKN AMTOAOIMHYECKOrO COCTaBa MPHAOHHBIX OTAOKEHHH. Boaee moapobuo
3TOT BONPOC pacCMATpUBaeTcs B pasfease 4.4.
4.2.5. M3Mepenust Ha BoAoeMax MPOM3BOLAT MO CETH npodHaeH, pas-
MELIECHHE KOTOPBIX ONPEACASiCTCS pasMepaMH BoxoeMa H OXXHAAEMbIMH Da3-
MepaMH y4aCcTKOB HHTEHCHBHOTO BSaHMOACﬁCTBHﬂ.
4.2.6. VlamMepenusa TEMINEPATYPhl BBINOAHAIOTCH B [BYX TO4KaX — Ha Io-
BEPXHOCTH U Ha AHe BofoeMa. OaHOBpeMeHHO 06§3aTeABHO H3IMEPHAETCH TAY-
6uHa BozoeMa, Jasi 4Ero MoXKeT ObITh Henoab30BaH Kabeab TEpMOAATYHKA.
4.2.7. TIpu 3aMeTHOM pasAMYHK TOBEPXHOCTHBIX M MOJA3EMHBLIX BOX MO
MUHEDAAH3ALHH, & TAKKE NPH HEOOXOAMMOCTH OUEHKH MHHEpPaAM3alHy MO-
BEPXHOCTHBIX BOJL B KOMIIACKCE C TEPMOMETpPHUER BBITIOAHSETCA PE3UCTHBH-
METPHA.
4.2.8. Tlo 6epery BonoeMa B 06A3aTEABHOM IMOPAAKE BHITOAHSAETCH TEP-
MOMETPHA C TEPMO3OHAHPOBAHUAME JAf BBIACACHHA BO3MOXHBIX YYAaCTKOB
6eperosoit cyfakBaabHOH pa3rpysku (cMm. 4.1).
4.2.9. TlepeABUKEHHE IO BOJAOEMY PEKOMEHAYEM BhITOAHSTH HA PE3N-
HOBOI1 AOMKE.
4.2.10. Kpaenele ToukH mpodvacit 3aKpENARIOTCH BELIKAMH, ABASIO-
WMMHCH OPHEHTHPAMHM IIPH MEpPeMEIIEHHH 1Mo Bonoemy. [IpHBA3Ka MyHKTOB
M3amepeHHH BBITOAHACTCA C TIOMOLIBIO MepHOro LuHypa. Ilpu HeoBxopumocTH
TouHOH TororpadHyYecKkoill NPHBA3BKH NMYyHKTHl H3MEPEHHI NPHBAILIBAIOTCH
MHCTPYMEHTAABHO HeroCPEACTBEHHO B npoliecce HabAlOAeHHix.
4.2.11. Pe3yAbTHDYOIMMK AOKYMEHTAMH JAfl TIOAEBBIX H3MEpPEHHE
TEPMOMETPHH ABASIIOTCS!
R cxeMa pacnoroXeHHs NpoHAcH H TOYEK M3MEPEHMIA;
B nosaeBoi XypHas C H3MEpPeMHBIMH H 0BpaBOTAHHBEIMH HAHHBIMU B
IPHBA3KE K ITPOPHASM H TOYKAM;

B rpadHK 3aBMCHMOCTH TEMIIEPATYPBI OT PAYOHHBL;

B rpadukH H3IMEPEHHBIX MapaMeTpoB o oTpaboTaHusiM npoduasM C
YKa3aHHEM Y4acCTKOB JiAsl BBITIOAHEHHA paBoT METOAOM coNpOTHBAE-
HUiA,

4.2.12. Tlo pesyabTataM aHaau3a JAHHBIX TEPMOMETPHH H PE3HUCTHBH-
MeTpuUy BHIOMPAIOTCH YYACTKH OAS ITPOBEACHHS 3ACKTPOPA3BEAOYHBIX pafoT
Mmetonom BIO3. Ilepen MeTonom BO3 crasaT caefylolMe 3aaaqM:
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Puc. 4.3. Tunosbie rpaduky MIMeHeRUH TEMIIEDATYPb! BPUIOHHOIO CI0S BOIb!
8 3JABHCHMOCTH OT [NTySHHBI IO 3AKPHITEIM M T01Y32KPLITHEM BogoeMaMm

(1 - a5 yyacTsoB cyfaKBansnoit PAITPY3NH, 2 - AR YHICTKOB HHGHALTRAUNHN HIH
OTCYTCTBHSA 33MeTHOI 0 HIRUMOZeH CTBHA NOBEP XHOCTHAIX H MOA3EMHLIX BOA).
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® OueHKa AHTOAOTHYECKOro COCTaBa MPHIOHHBIX OTAOMEHHUI C BbLAE-
AGHHEM HHTEPBAAOB, CAOXKEHHBIX XOpPOIIG M CAAGONMPOHHIIAEMBIMH
II0poAaMH,;

®  BrpiaeAende U OKOHTypHBaHHe 30H IIOBBIILEHHOH MHHepaAU3alldu
MOA3eMHBIX BOA (IIpH HeobX0aAUMOCTH).

4.2.13. BblieaeHHE y4acTkoB CyGakBasbHOH Pa3rpy3KH BBIIOAHSIETCH
110 ZAHHBIM TEPMOMETPHH, KaK Y4acTKH C TEMIIEpaTypoil IIPHAOHHOTO CAOS
poxysl, 6AN3KOH K TeMnepaType MoA3eMHbIX BOA.

YuacTki MHOHUABTPALMH BIIEAAIOTCS 110 Pe3yAbTATaM 3AEKTpOpasBet-
KH KaX Y4acTKH, CAOXKEHHBIE X0pOIIo IIPOHHITAEMBIMK OTAOYKEHHUAMH.

B pe3yAbTaTe HHTEPNPETALHH COCTABASIIOTCS CAEAYIOIME AOKYMEHTBI:

® cxema (xapra) uzobar;

B cxema (kapra) YOC (MHHEepasn3anvu) BOAb! MPHAOHHOIO CAOS;

B cxema (kapra) H30TEPM;

B  cxema Yy4acTKOB HHTEHCHBHONO B3aHMOAEHCTBUS ITOBEPXHOCTHbBIX

M MOA3EMHBIX BOS;

B rpachHKH M3MEPEHHBIX [MAPAMETPOB C HaHeCEHHEM peabeda AHA U

r€03AEKTPHYECKOro pa3pe3a NPUACHHBIX OTAOXKEHHIA,

B kadecTBe nmpHMepa NMpHUBEAEM DPe3YABTAThI AKBATOPHAABHBIX reodi-
3HYECKHX HCCAEAOBAHHH IO BogOEMaM B OKPECTHOCTH I. TOABATTH, BBIMOA-
HEHHBIX B X0Jie OMCKOBO-Pa3Be/I0YHbIX paboT Ha Boay.

BozoeMbr (03epa M OTCTOMHHMKH) HMEIOT MNPEHMYLIECTBEHHO HCKYCCT-
BEHHOE MpOUCXOXKAeHHe (cTapsle MecyaHble Kapbepbl). JIOHHBIE OTAOXKEHHS
Ha 03€pax IpPeACTaBAEHb! ITPEUMYLIECTBEHHO HEOTeH-YETBEPTUYHBLIMH Ilec-
KaMH, NMepeKpPuITbIMH MAAOMOILHBIM CAOEM HAA. B OoTcTOMHHKAax Ha AHE yAO-
J¥eH CAO0M MHHBI MOLHOCTLIO 10 5 M.

HccaenoBaHus BeINOAHSAHCH B Hioae 1998 r. o neBaTH 03epaM u OT-
cTofiHuKaM. TepMOMETPHA H PE3HCTHBUMETPHS BBIMOAHSAHUCH 10 1pOPHASM
¢ waroM 1025 M. B33 {AB=100 M) npoBoananck no TeM ke NpoduasM c
warom 25+50 M.

Ha puc, 4.4 B kauecTBe mpuMepa NMpPUBenEHb! Pe3yabTaTsl paboT no
npoduasiM, nepecexarmlldM o3epa NoeNo8 u 7 ¢ pasAMYHBIMH YCAOBHAMH
B3aHMO/IEHCTBHA MOBEPXHOCTHBIX M IMOA3EMHBIX BOA. U3 npuBenenHblx KaH-
HBIX O4YeBMIHO, YTO NMPH OJHMHAKOBBLIX raybHMHax TeMmmeparypa npHIOHHONO
€AOSl CYUIECTBEHHO OTAHYaercs: uaf o3epa No8 ma ray6une 5-6 m oHa cocras-
Asier 7-8°C, a pas osepa Neo7 cocraBasier 19-20°C. AHaau3 pacnpenescHUsi
TeMnepaTyps! ¢ rAyGHHOMR 110 BceM U3YyYEeHHBIM BOAOEMAaM I10Ka3aA, YTO yBe-
PEHHO BbINEAAIOTCH iBA THNA 3aBUCUMOCTH (pHCc. 4.5).

OtaMyuTEeAbHAs 0COGEHHOCTD MEPBOrO TUMA — BBIXOJ C YBEAHUYEHHUEM
FAYOHHEBI Ha MOCTOSIHHBIE 3HAYEHUA TeMIIePaTyPhl, He 3aBHCALIME OT FAYGHHBI
H COBNAaIalOlUME C TEMITEPATYPOH MOAIEMHBIX BOJ, YTO MOATBEPAHAOCH B pe-
3yabTaTe TEPMOMETPUH CKBAXKUH.

OTanynTeAbHass 0ocobeHHOCTh BTOPOro THITA - He3HaYHTeABHOE IAaBHOE
NafieHye TeMepaTypsl C raybunoil ¢ qocTHReHHeM Ha raybunax 5-6 M 3Ha-
YeHuii, COMoCTaBUMBIX C TEMNEpaTypamMu Ha IIOBEPXHOCTH.

MareMarudeckas ofpaborka nokasasa, 4To Aass o6oMX THMOB 3aBHCH-
MOCTH TeMmepaTypsl OT FAyGUHBI MMOAYYEeHHbIE AAHHbIE HAHAYHWIHM obpasom
ANIIPOKCHMUPYIOTCH 3KCNoHeHToH. [IpH 3TOM nokasaTeab CTENEHH Aad 3aBH-
CuMocTeil nepBoro Tuma cocraBadeT: -0.07+-0.075, a mas Broporo THna:
-0.18+-0.22. PesyabTaThl MatemaTHyecKoil oOpaboTKy NMpUBEAEHBI B HHXKe-
CaemyroLeit TabaHie.
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Do n\rt| Ne Man sasmanue |JAnmpOKCHMHDYIOUlee ypasye- [K-HT |Accummrrora,rpan C
BOIDEMA HHe KOp-
peast-
L Loy
1 03. [lausnoe T=33xexp{-0.22 H) 0.98 He PbificACHa
2 03. Kasunckoe T=30xexp{-0.18 H) 0.96 7.8
3 03.Puibuoe T=34xexp{-0.18H) 0.96 8
4 03.Tlepaoe T=28xexp(-0.18H) 0.97 )
5  {lIAaMOHAKOMHTEAL T=31xexp(-0.07H) 0.95 He BhIeACHA
2
6 03.Ceanmoe T =30xexp(-0.075H) 0.96 HE BhlIeAeHs
7 o03. Tperse T=33xexp{-022H) 0.95 9.8
8 03. Yerseproe T=33xexp{-0.2H) 0.94 7
9 o3.Tsrroe T=30xexp(-0.2H) 093 He BLiIeACHa
10 o03. Wecroe T=30xexp(-0.2H) 0.93 6
11 o3.Bocemoe T=36xexpl-0.2H) 0.97 8.5

O6patnaeT Ha cefs pHUMAHHE, YTO ACCHMIITOTHUYECKHE 3HaYEHHA TeM-
frepaTypbl NPHAOHHOIO CAOS MEHAIOTCH B MHTEPBAAC OT CPABHHUTEABHO LIH-
poKoM auanasomc TemrepaTyp 6°C no 9.8°C. 310 BBI3BAHO HAAHYHEM TEXHO-
FEHHOrO TEMIEpATYPHOro 3AIPASHEHUA, MPHBEILECTO K H3AMEHEHHIO TEMMepa-
TYPbl MOAREMHBIX BOI.

Taxum 06pa3om, coplladeHHe TEMIEPATYPHI MPHAOHHOIO CAOS BOAH C
TeMIepaTypoi noA3eMHBIX BOA M0 03epam C 3aBHCHMOCTBIO MEPHOro THIIA
CBULETEABCTBYET © HaamypH CybaxpasphOlf pasrpy3Ky Ha MOMEHT HaMepe-
Hu#E.

Tlo pasusiv BD3 no BogoeMaMm ¢ TeMiepaTypHoH 3aBHCEMOCTEIO fiep-
BOFO THIA YCTAHOBACHO, w70 HA raybuny 25-30 M paspes umeer aByxcaofuoe
CTPOBHNC,

M jcnocpeACTBeHHO Ha OHE 036Da ACKKHT HHIKOOMHMBIN cacit (YIC=10-

15 omm) MonsocTsio 0.5+1.5m;

B roKe IO Paspely 3AACTACT OTHOCHTEABHO BBICOKOOMHBI caokk (YOC
=40 +120 omu), MOTIHOCTBIO Boace 25 M {rayGuna Monowssl CAOH He
ycTaHoBACHa).

Ilo gBym Bomoemam C TEMIIEPATYPHON 3@BHCHMOCTHIO BTOPOIO THIIA
PA3pEs IPHAOHHEBIX OTAOKCHHH OKazasca pasangupim. [lag o3epa Ne7 on noa-
HOCTHI0 COBIAMAA C OMHCAHHBIM BBILIC, 2 B WaaMoHakonuWrese Mo 2 Heno-
CpescTBeHEO0 Ha AHE Opia BHIACACH HH3KoOMEBIM caoll ¢ YIT=6:9 omm Mo
HOCTBIO 5-6 M, CTON/ICCTBAREMELH © PAMHAMMY, YAOKEHHBIMU H& [HO LIAAMO-
KDBHHAVINA B KaYeCTae 3glMTHOTO sxpaHa. Taxum ofpa3oM, KOMIIAeKCHBEIH
#HaAK3 PCAYAETATOB TepMOMETPHH ¥ BO3 No3BoAna yCTAHOBHTE, YTO HA MO-
fieitt ymavepenwntt Mo ozepy Ne 7 nponcxonusa nuhuabTPals, a Ha WABMO-
WaxomuTese No? YHACTKOP HHTEHCHBHOTO B3aUMOnelicTEHR BhiZieacHo ue Ber-
ey,

Tlo maHuBM pesucTMBHMETPHH No Beem osepamM Ovlia Bmnoasena

'&fﬂm MHUHEPAAH3ALHK BORBL U BEUIEACHH YYACTKHN € MUHEDAAHSALIMN CBbI-
"1 1/a.
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Ha puc. 4.6 npuBeacHs! nNpHMeps! PE3YABTATOB aKBATOPHAABHOM I'€o-
uzuky 10 AByM 03€paM C PaSAMYHBIMH YCAOBHSIMH B3aUMOIENACTBHS HO-
BEPXHOCTHBIX H MOA3EMHBIX BOJ.

Ilo osepy 3 61 BbIIEACH YYACTOK Cy6aKBAABHON PA3rpy3KH 110 OTHOCH-
TEABHO OTPHHATEABHON aHOMaaHH TeMriepatypbsi. K 3ToMy Xe y4acTKy HpH-
YPO4YeHBl TOMKH C MAKCHMAaAbHBIMH 3HAYEHHSIMH MHUHEPAAH3ALHH, 9TO SBAf-
€TCH KOCBEHHBIM IOKA3aTEABCTBOM CyDaKBaABHOI pasrpy3ky BOZ NOBBILLEH-
HOH MHHEpaAH3alHH.

Ilo o3epy 7 6blaM BBIAEAEHB! Y4aCTKH HH(HUABTPAIlMK 110 faHHBIM B33,
Kax y4acTKH ¢ MakKCHMaAbHBIMH 3HAYEHHAMH YOC NPHAOHHOIO CAOS HAQ, YTO
YKas3piBaeT HA €ro OoneC4YaHeHHOCTh. KocBeHHBIM 10KAa3aTEABCTBOM HHDHABT-
palHH 9BAsieTCH TOT (hakxT, YTO HA 3THX XKE y4acTKaX oTMmedarorcst 6oaee BbI-
COKHe TeMnepaTtypsl (25-26°C), yeM Ha ApyrHx ydacrkax (21.5-22.5°C) c co-
rnocraBUMBIMH raybuHamu (3.5-4.5 M).

PeayarsraThl aKBaTOPHAABHON reopH3UKY HCIIOAB30BAAHCEH TIPH COCTAB-
ACHHH CXeMb! MHHEPAAU3ALINK NMOA3EMHBIX U MOBEPXHOCTHBIX BOJ, [IPH OLIEH-
K€ YyCAOBHMH MUTAHHSA LIEACBOIO BOAOHOCHOID KOMTIAEKCA, HAf 33JAaHUSA TOYEK
MMAPOXMMHYECKOro onpofoBanus M YTOYHEHHS] MOAOXKEHHS IHApOreoAOrHye-
CKMX CKBaXKUH.

4.3. OyeHa MUHEPANUIAUUU NOBEPXHOCMHBIX 600 € 8bloe/leHuUeMm
30H UX 3AZPAIHEHUR

4.3.1. Ora 3amaya MOXET Pewarbcs MPH OLIEHKE MHHEPAAM3AllHH Kak
B NPOCTPAHCTBE, TaK U BO BpeMEHH. OCHOBHOI METOZ - pe3HCTHUBHMETpUS
(xoHOYKTOMETDHS).

4.3.2. PuaHyeCKHe NPEATIOCHIAKH — B3aUMOCBA3b MEX/LY COAEPKAHHEM
BOZOPACTBOPHMBIX coAEH (MMHepaAu3allMeil) U YHEABHBIM 3A€KTPOCONPOTHB-
A€HHMEM {[IPOBOAHMMOCTEI), OITHChIBAEMAs 3aBHCHMoCTEIO [1,3):

YOC, 0 =1013(C 4, fo,+Cili i)

rae Ca 1 Cx ~ KOHIIEHTpalHH aHHOHOB M KATHOHOB B pacteope, la n Ik
- UX moABHIKHOCTH, fa K fx -~ kKoddpuuHenTs! 3aeKTponpoBoatocTH. Harom-
HHM, 4T0 YOC, nsMepseMoe B pe3MCTHBHMETPHH M 3AeKTPOITPOBOAHOCTS (y),
u3MepaeMas B KOHAYKToMeTpuH ofpaTho nponopuuonasbusl: YI3C = 1/y.

4.3.3. ITprt Munepaausaumn 1o 50 r/a BzanMocBass MexXay YOC sonap!
(omM) 1 MuHepaausanmeii M (r/a} ¢ xopouweit gas MPakKTHKH TOYHOCTBIO OMH-
chiBaercs ypaBHenueM Buga Y3C =C/M , rae C - nocrosinnas BeAMdHHa. [Ias
BrunapHBIX 3aeKTpoAHTOB C MEHAETCH B [MAIA30HE OT 5+6 HAA XAOPHIOB, 710
10+14 nas cyawsdbartos. Jas ruapokapboHaros C = 7+8. HamoMuumMm, uro mno-
BEPXHOCTHBIE BOABI OTHOCATCA NPEUMYLIECTBEHHO K THApokapboHaTHOMY
THITY.

4.3.4. ¥Y3Cyoau 32BHCHT OT TEMIMEPATYPhl. JTA 3aBHCHMOCTb C XOpPO-
meH JAST NpaKTHKY TOYHOCTBIO OMUChIBAETCH ypaBuenneM YOC = YOCy x {1-
a(t-20}] [S], coe YOCao ~ 3HaveHue. noaydennoe npH temnepatype 20°C. TeM-
nepatypHslft K03PHITHEHT o 3aBHCHT OT COCTABA COAEH W TEMIIEPATYPhI, HO
Aast aranasona 0-50°C ero BeandMHy MOXHO NpHHATEH paBuo#t 0.022. TaknM
obpasoM, npu H3MeHEHHH Temnepatypbl Ha 10°C YOC Boapl MeHsieTCs mpH-
MepHo Ha 20%.

4.3.5. TIpu BBINOAHEHHH paloT IO HeTAYOOKHM ITOBEPXHOCTHBIM BOIO”
TOKam H BOJOEMAM U3MEPEHUA BBIMOAHSIOTCH Ha AHe. [Ipu pabore Ha raybo
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PesynbTaThl 3KBaTOPUaNbHOI reochnsnkn no osepy Ne3
Cxema n3obat Cxema n3omviHep Cxema n3otepm

Pe3ynbTaTbl 3KBaTOPUAbHOI reodusnku no osepy Ne7.
Cxema usobar Cxema nsommHep Cxema usotepm

Puvc. 4.6. MNpuymepbl pe3ynbTaToB akBaToOpuasibHbIX reopu3nyecknx nccnefoBanHuii no osepam
B OKPECTHOCTW r.TonbATT (1 - y4aCTKN MHTEHCUBHOTO B3aMMOZECTBMA NOBEPXHOCTHbIX
1 Nof3eMHbIX BO/).
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KHX BO/IoEMax HM3MEpeHHS B 00A3aTeAPHOM MNOPS/IKE BBIMOAHSIOTCH HA T10-
BEPXHOCTH BOJABI M Ha [IHE.

4.3.6. TloCAeNOBATEALHOCTE NOAEBLIX PaboT peaucTUBMMETPHH W OCO-
6eHHOCTH HX BEITIOAHEHHSA AHAAOIHYHEI TEPMOMETPHH.

Mpu paBore nMo 110BEPXHOCTHHIM BOJAOTOKAM PaGOThl BBIMOAHSIOTCH B
COOTBETCTBUH ¢ It 4.1.5-4.1.8,

Ipu pabore na BOomOEMax pPafoThl BBINOAHAWTCA B COOTBETCTBHM C
nn4.2.4-4 2.8,

4.3.7. Ilps PE3SHCTHBHMETPHH B O0OA3aTEABHOM IIOPAAKE H3MEPHIOT
TeMITEPaTypy BOAbI.

ITpu o6paborke peayabTaThl M3MEpPEeHUi NIPHBOAAT K eauHo TeMiiepa-
Type. Pekomennyeman cpopMyaa Aas NpUBEAEHNA K Temnepatype 20°C (S):

VIC, =¥3C,,. [(1+0,022( - 20}

4.3.8. Jlast roayYcHHMSA 3IMOMPHYECKHX 3aBHCHMoOCTEN Mexay YIC u
MUHEPaAU3aliell BHINIOAHSIOT IapaMeTPHYECKHE H3MEPEHHS, COBMCEILCHHBIE
¢ o1opom nipo6 Ha o6t xuMudYeckudt anasns. Ipu HeoGxoauMocTy noay-
YEHHS JOCTOBEPHBIX KOAHYECTBEHHBIX OLEHOK MHHEPAAM3ALIMH IO JAHHBIM
PEIUCTHBUMETPHH, & TAKXKC NIPH NPOBEAEHHH MOHHTODHHTA NapaMeTpHye-
CKMe HAMEPEHHSA BHIITOAHSIOT B 0BA3aTEABHOM IOPAIKE.

4.3.9. I'pybas KOAHYECTBEHHAS OLECHKA MHHEDPAAH3AIIHH MOXET BHI-
NIOAHSTBCH 110 popmyae: M[2/ x}=T1¥3C[Onv].

4.3.10. Hanbosee nocToBepHas KOAHYECTBEHHAA OLCHKA MHHEPaAH3a-
UMH BEIMOAHHETCH [10 IMITHPHYECKHM 32aBHCHMOCTAM, COCTABACHHEIM 10 pe-
3yAbTATAM IAPaMETPHYECKHX H3MEPEHUH.

IMpuMepst TogoBHEIX 3aBHCHUMOCTEH JASl Pa3AHYHBIX PETHOHOB IMPUBE-
AeHel Ha puc. 4.7,

4.3.11. PeryaspHblc H3McPEHHHA BHINOAHSIOTCS TI0 TOYKAM, 33KPElACH-
HEIM Ha MECTHOCTH PErnepaMy MAH NMPHBA32HHBIM K JIOATOBPEMEHHBIM OPHEH-
THpaM (MOCTBI, CKBROKHHB!, IIHpokue npocekH, ASIT u npou.). Jaa noBsue-
HHS TOYHOCTH PCKOMEHAYETCS BEITIOAHSITh H3MEDPEHHS C ABYX - TPEXKPATHOH
NOBTOPHOCTHIO

4.3.12. Pe3syAbTHPYIOLUMME AOKYMEHTAMH IOAEBHIX H3MEDEHMIT pesH-
CTHBHMETPHH ABASIIOTCS:

B cxema pacnoAOKeHHs NpodHAeH H TOYEK H3MEPEHIUIH;

N moacBol XKypHaA ¢ M3MEPEHHBIMH H 06paboTaHHBIMH faHHEBIMI.

4.3.13. Tlo AaHHBIM PE3UCTHBUMETPHH COCTABAAIOT IPaHKH H CXEMEI
[kapTei} amepeunbix (Y3C) man TpancdopmupoBakubix (M)} nmapamerpos ¢
BBIACACHHCM YYAaCTKOB ITOBBINICHHOM MHHEPaAH3auuH. BeIAEACHHE 3THX yda-
CTKOB MOXET BbINOAHATECS T10 ABYM KPHTEPHAM,

Tepesiit kpuTepuil — BHIACACHHE 30H C MuHeEpasusalycH Boiue 1 rfa
110K no Munepasnzaumm).

Bropoit KpuTepnit ~ BEICACHHE 30H C MHHEpaAM3ALIMER 3aMETHO BhIILIE
thonosoit. Bropoli KpuTepuit NpUMeHAETCA, KAk NpaBHAO, B palioHax ¢ MH-
Hepasu3arpei Menee 1 rfa.

4.3.14. Tpy MOHHTOPHHIE BEIMOAHAETCA OHEHKA H3MEpPEHHI MuHepa-
AM3aUMK BO BPEMEHH OTHOCHTEAbHO (POHOBBIX 3HaYeHHH, 3a KOTOpPHIE INpH-
RHMAIOTCH PE3yALTAThI M3MEPEHHH, MOAYHEHHBIE HA ITANE CHEMKH, Mpemue-
ersyionielt MOHUTOPHHIY, HAH Ha NEPBOM 3ITAllE MOHHTOPHHTA.

OLEeHKa H3MEHEHUI MOKET BBINOAHATECH HBYMSA Iy TAMH:

M no a6COAIOTHBIM 3HAYCHHAM H3MeHeHHH AM = M — Mgox, tae M — te-

Kyiuee, a Mgox ~ pOHOBOE 3HaYEeHHE MHHCPaAHSAIHH.
29



100

YaenwHOe snekTpoconpoTnaneHue, Omm
—
o

L
0.1 0.20 030 050 10 200 300 500

10.0
Munepanusauus, r/n

Puc.A.7. IMnuprvecKHe 3aBHCHMOCTI MOK1Y YI&ILHbLIM 2 1eKTPoconpo-
THB/ICHHEM B MIHCPaTH3auei BoAbL( 1-Eoabwexninanckoe MIMB,

npenmywiecTBeHHD Fapoxap6onarusle soasl, 2- MIIB Tatapcrana,
npeaMyulecTBeHHO CYabDATHLIE BOABI).
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B 110 OTHOCHTEABHBIM 3HAYECHHUAM M3MEHEHHH M = (M-Mgou) / Maos.

Taxas! OLIEHKA [T03BOASET IIOAYVIHTE NPEACTABACHHE O HATIPABACHHOCTH
H3MCHEHUH BO BpEMEHH.

YynuTeiBas o6paTHO IPOMNOPHUOHAALHYIO B3aWMoceBa3b YIC Bomel M
MMHEPAAN3AIINY, PEKOMEHIYEM BBHIIOAHHTL BBIYHCAEHHSI 10 CAEAYHOLIHMM
thopMyaam:

AM =T(p, -p) p; P

M=(p, - p) p

TAe p - TEKYIEE, a g - (POHOBOE 3HAYeHHE YOC.

4.3.15. B peayasrare 06paboTKM AAHHEIX MOHHTODHHIA [IPEACTABAH-
WTCA CAEAYIOIME TPA(HKH H CXEMBI!

W rpadukm u cxemul u3MmepeHHBIX (YOC) mau paccynTaHHbIX (M) na-
PaMETPOB JASl KAMKIOIO LMKAA HAOAIOAEHHH C YKA3aHHEM BPEMEHH
H3MEPEHHH;

N rpaduKH M cxeMbl aBCOAIOTHBIX ¥ OTHOCHUTEABHBIX H3MEHEHHN MH-
HEPaAM3allMH JAS KaXKJ0ro nHMKaa HabaogeHud o CpaBHEHHIO ¢
(hOHOBBIMH 3HAYECHHSMH.

4.4. HayueHue cmpoerus npudoHHLLX OMNOKEHUIL

4.4.1. H3ydeHNEe CTPOSHHS IPHUIOHHEIX OTAOXKEHHH BBIIOAHSIETCH HA
OCHOBE OLIEHKM AHTOAOTHMYECKOIO COCTABA TIOPOM C UCIIOABIOBAHUEM 3AEKTPO-
Pa3BeNKH,

4.4.2. OcHOBHOH METOX — 3ACKTPOPa3sBeAKa METONOM CONPOTHBAEHHI B
monpcduxkamuy BO3. [JomoaHHTEABHBIE METOABI ~ 3AEKTPOIPO(pHAHpPOBaAHHE
{310) u MeTox ecrecTBEHHOrO NoAs (ETT).

4.4.3. Tlpu noseBsix paborax Metofamu BO3 u III npueMHBie M IH-
TRIOIIE IACKTPOABI MOTYT PASMEIIATECS KaK Ha f[HEe, TAK M Ha ITOBEPXHOCTH
Boas!. [lpu paGoTax meTonom EIT 3A€KTpo/bl pa3MEIAIOTCH TOABKO HA fHe. B
RCTAABHOM METONHKA I10AE€BRIX paboT Npu paboTe HA aKBATOPUAX AHAAOTHY-
BB Ha3eMHBIM paboTaM, PACCMOTPEHHBIM B [4,9].

4.4.4. Hutepnperauysa pesyabTaroB B33, BRITOAHEHHEIX C MOBEPXHO-
€TH BOAEI, IIPOBOAMTCH N0 CTAHAAPTHEIM METOZHUKAM. IIpH HHTEpIIpEeTAIINH
B33, BHINOAHEHHBIX CO [AHA, TEOPETHYECKON OCHOBON ABAETCH pelLIeHHe
NpamMolt samauyn BO3 mag norpyxkennoro aaekrposna [8]. IIpumeps! gByXcAoti-
MBIX XpuBbiXx BO3 1A% NOHHBIX YCTAHOBOK IIPHUBEAEHE! HA puc. 3.3. B oTAH-
NMe or KpHBBIX B33 nag HaseMHbBIX YCTAHOBOK A€Bas ACCHMIITOTA KPHUBBIX
B33 1iast MOHHEBIX YCTAHOBOK PABHA 2Psoms X Pmsa/ (Psoms: + Prma)- JAsl ZOCTOBED-
Holt oueHkH YOC NPHAOHHBLIX OTACXKEHHH HMCIOAB3YIOT JAHHEIE DE3UCTHBH-
MeTpru. OLICHKA AMTOAOTHYECKOIO COCTABA BBINCAEHHBIX I'€03AEKTPHYECKHX
FOPU3CHTOR BBITICAHAETCH HA OCHOBAHHH IAPAMETPHYECKHX HaMepPeHuil, BEI-
RDAHEHHEIX B MIYHKTAX C M3BECTHBLIM paspe3oM (Lrypdbl, CKBaXKMHEI, YYACTKH
Ar6opa noHHEIX PO Ha IPAHCOCTAB M MpoY.). B KAYeCTBe OMOPHEIX JAHHEIX,
MP3BOASIIOUX YCTAHOBHUTH CBA3E AHTOAOTHYECKOrO COCTaBa Tiopog u Y3C
MOXKeT OLITE MCIIOAB3OBAH OIBIT pAabOT Ha YYaCTKAX CO CXOQHBIMH I'€0AOTHYE-
CkAMy yeaoBuaMu. Ha prc. 4.8. npuBeneHsl Hauboaee YACTO BCTpEYAIOIIHMECH
¥3C ass BOAOHACHILEHHBIX TOPOX PA3AHYHOIO AHTOAOTHYECKOIO COCTaBa
Ny MuHepasu3anuu 00 1 ©/A.
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4.4.5. YHTEepnpeTalus Pe3YABTATOB 3ACKTPOnpOQMAMPOBAHUST aHAAO-
rHMYHa HHTEeprnperauuu puarpaMMm KC npu reoH3HYECKHUX HCCAEOBAHUAX
CKBaIXHH.

IIpu aHaaM3e Pe3yALTATOB M3MEPEHHIT MO AHY CAEAYET HUMETH-B BHAY,
9TO JIAfl CHTyanuH, Xorga Beanyrna pasznocos AO (AB/2) conocTaByMa C ray-
fuHolt 1o nHa, sHayeHHd KC MoryT 6bITh HCKAaXKEHB! B 3aBUCHMOCTH OT CO-
OTHOLIEHHUS Paog/ Propon (pHC.3.3):

B ouoma/propon <1 — 3Hayenus KC 3aHIKeHE];

= Pnanu/l)nopon >1 - 3yauennsa KC 3aBhIlICHEI.

Iepeasi cuTyauust (Peoms/Propon <1) BCTpeyaeTcs Hauboasee yacro. Bro-
pas CHTyalHs THUIHYHA JAs paHOHOB C YABTPANPECHBIMH IOBEPXHOCTHBIMHA
BOMaMHM U IIPEHMMYIIECTBEHHO TAHHHCTBIMM INpPHUAOHHBIMH OTAOXKEHHAMH
(pafions! Kpafinero cerepa, BHICOKOTOPHBIE IAQTO # T.11.). TeM He MeHee, npH
HaBBIKE MHTEpnpeTanuu aparpaMm KC mHTepnperanms rpaduKos AOHHOLO
3AEKTPONPOHMAMPOBAHHSL METOLOM CONMPOTHBACHHE BhiMoaHseTca 6e3 3a-
TPYAHEHHH.

4.4.6. Hutepnperanua pesyasTaroB EIl anasoruysa MHTEprpeTauu#
AuarpamM TIC 0pu reopu3M4ecKNX HCCACAOBAHUAX CKBAXKHH.

OrpuuarTesbHble aHoMaAnu EI COOTBETCTBYIOT Y4YacTKaM, CAOXKEHbI
OTHOCHTEABHO NPOHHIAEMBIMH MOPOOAMH, & IHOACKHTEABHEIE — Y4aCTKaM C
OTHOCHTEALHO CaabonpoHuuaeMbIMH nopogaMu. HaunbGosee qocToBEpHO HH-
TepnpeTallua rpacguxkos H cxeMm EIl BrimoaHseTcs npu 3HAHHHE AUTOAOTHYE-
CKOro cocTapa IOpoJ Ha HECKOABKHMX y4aCTKaX, COOTBETCTBYIOILHMX MAKCH-
MaAbHBIM 1 MHHHMAABHLIM 3Ha4eHHAM EIl. OueHka AMTOAOTHYECKOrO COcTa-
Ba HA aHOMAABHBLIX yuacTKax EIl MoXKeT BLINMOAHATBCH C HCHOAL30BAHHEM
B33 u OIl.

Caenqyer ¥MeTe B BHAY, 4TO OTHOcHTeabHas AuthdepeHuHpoBaHHOCTD
rpacdhuros EIl samerno nuxke, yem rpagukor KC. B To Ke speMa y9acTKH C
BBLICOKOH IpOHHLAEMOCTBIO 10 pe3yabraTam EIl BnigeastioTcs ¢ BbICOKOM foc-
TOBEPHOCTBIO.

4.4.7. Pe3ayAbTHDYIOLME JOKYMEHTE! IIPH OLIEHKE CTPOEHHUS NPUIOHHBIX
OTAOKEHHH!

B Meron B33:

- FEO3AEKTpHYECKHE pa3pe3sl no npoduaaMm BO3 ¢ HaHeceHHEM AHTO-
AOTHYECKOT0 COCTaBa BHIAEACHHEBIX N'OPH30HTOB 1 AHHHUEH peabeda [HA;

- TabaHua vaM rpadHK COOTBETCTBHSE AHTOAOTHM M Y3C BBINCACHHBIX
FEOIAEKTPHYECKHX FOPHIOHTOR;

- CXEMB! (KAPTHI) AHTOAOTHYECKOIO COCTaBA NPHAOHHBIX OTACKEHHH C
BBIZIEACHHEM YYACTKOB, CAOIKEHHBIX XOPOUIO M CAAGOI POHHUIIAEMBIMH
OTAOKECHHUAMH .

B Meron OI1 u EIl: rpaduky ¥ CXeMbl M3MEPEHHBIX NAPaMETpPOB C
VKA3aHHEM AHTOAOTHYECKOI'O COCTABA BBIIEACHHBIX 30H.

B xauecrse npumepa npusefeM pesyabTarel 311 u EIl mo amy pexn
Kenporxa (TTynikvHckoe MIITIB B8 FOxHoM [Ipumopse, puc. 4.9). Mamepenus
BBIMTOAHSIAMCB C LIAaroM 25 M, Ha YYaCTKe C AHOMAABHO HHU3KHMH 3HAYECHHSAMH
EIT war cocrasasa 5+10 M. Taybuna no nHa He npespiasa 0.5 M. M3 npuse-
ReHHEIX TpathHKOB BHAHO, YTO 3HAYEHHS px MEHSAIOTCH B LIHPOKOM AHAIA30-
e ot 30-50 oMM o 200-300 M, YTO MO3BOAAET HAAEKHO OUCHHBATE AHTOAO-
I'Myecknil cocTaB NMPHACHHLIX OTAMKEHMH B HMHTepBase raybun 2-5 m. Tlo
fanneiM EIl yeepeHHO BRIACACHA OTPHIIATEABHAS aHOMAAHS BeaHYuHOHR no 50
MB, COBMAZAM0ILUAA C YHaCTKOM MAKCHMAABHBIX 3HayeHHH px (200-300 omm) »
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OTOXKIECTBASEMAA C YYACTKOM HauboAree HHTEHCHBHOIO B3aMMOAEHCTRBHA MO-
BEPXHOCTHBIX H TIO[A3EMHBIX BOL, AHTOAOIMYECKH CAOXKEHHBIM BaAyHHO-
raAnCYHHKOBBIMH OTAOKEHHSIMH C TIECKOM.

PeayapTaThl uUcCAEIOBAHUIA KCIIOAB3OBAAHCH IMPH COCTABACHHM CXEMBI
BOJOIIPOBOHMMOCTH AAAIOBHMAABLHOIO BOJAOHOCHOI'O NOPH30HTA, a TAKXKE MpH
3aIaHMH YYACTKA KYCTOBOM OTKAYKH JAA ONDPEHAEACHUS CBSA3H C PEKoO#. Pe-
3YABTATBl MHAPOMeTPHE (puc.4.9), a Takke pe3yabTatbl OPP IMOATBEPAHAH
JAHHBIE, [TOAYYEHHBIE C HCTNIOAB3OBAHHEM reoP3MYECKIUX METOAOB.

4.5. BotOdenernue nodpycnoesvix manuxos
6 MHOZONeMHEeMEPINLLX NOPOdaAX

4.5.1. OcHoBHOII METOA ~ DAEKTpOPa3BEAKA METOLOM COMpPOTHBACHHSA
(B33, 311).

4.5.2. PusHyeckue Npeanocsiaky — aHddepenupanus ro YIC Meps-
ABIX ¥ TAABIX IIOpOA.

4.5.3. Banaya 3AeXTponpoMANDOBAHHS ~ BBIAEACHME TPaHHI] TaAH-
KoB. 3anaya B33 - olleHKa MOIHOCTH MHOIOA€THEMEP3ABIX MTOPOA, U3yYEeHHE
CTPOCHHSA TI0IPYCAOBBIX OTAOKEHHH.

4.5.4. IlpH moaeBBIX paboTax MUTAONIME M IIPHEMHbBIE 3ACKTPOJBI MO-
ryT PaclloAaraThCsl Kaxk [0 AHy, TaK ¥ Ha MOBEPXHOCTH BOAL. B ocTasbHOM
oAEBbIE paBoThl BHITOAHSAIOTCS B COOTBETCTBHHU ¢ [4].

4.5.5. PopmaspHas unTepnperauus B33 u 3l Beimoansiercs aHaso-
FHYHO ILI1. 4.4.4., 4.4.5,

4.5.6. BoieaeHHE YHaCTKOB, CAMKEHHbBIX TAAbIMK M MEP3ABIMH IIOPO-
JaMH, BBIMOAHAETCH Ha OCHOBE MApaMEeTPHYECKHX M3MEPEHHH, a TAKXKe ollbl-
Ta paboT Ha YJACTKAX C AaHAAOTHMYHBIMM MEp3AOTHBIMH K T'€0AOrO-
MHMAPOrEOACTHYECKHMH YCAOBHSIMM. [IpHBEIEM THUIMOBBIE 3HAYEHHS JIASL YACAL-
HBIX JAEKTDOCONPOTHBACHH MEP3ABIX M TAABIX [TOPOA.

¥Y3C, Omm
AHTOAOrHES TaAble Mep3akie
1. T'AHHBI, cyTleCH 10-30 60-120
2. Cymecu, raHHUCTSIC 30-70 100-200
TIECKH
3. Ilecky, niecku ¢ rpaBu- 100-200 > 400
eM
4. BaayHbl, rasbKa ¢ Iec- 300-600 > 600
YaHBIM 3AMOAHHTEAEM |

4.5.7. Pe3yAbTHpPYIOUIME JOKYMEHTDI:
B rpadurE IACKTPONPOMPHAMPOBAHHS, PE0IACKTPHYECKHE pPa3pessl C
BEIZIEACHHBIMH 30HAMH TAABIX ¥ MEP3ABIX MI0PO;
B Tabauna HaK TPathHK cooTBETCTBHSE YIC ¢ GU3UIECKOr0 COCTOSHHES
BBI/IEAEHHBIX TEOIACKTPHYECKMX rOPH30HTOB.
IIpuBeneM npuMeEp BBIAEACHUS TAAMKOB B MHOTOACTHEMEP3ABIX IOPO-
Rax ripH MOHCKaxX H pa3sBEKE MOA3EMHBIX BoA B IOxHoMH SkyTud (Bepxuene-
prourpuHckoe MIIIIB).
Paborer B33, 3l Bbimoanssuce B KoMMaekce ¢ tepMmomerpueii, Pac-
CTogHHA MEXAY ToyKaMmu H3Mmepenuit nag OI1 coctasasior 25 M, gas B33-
100 M. ViaMepenHsa BITIOAHAAHCE T10 AHY [IpH raybune He Goaee 1 M. 311 BhI-
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NOAHSIAOCH HA NBYX pasHocax: AB=6 M, 20 M, MakCHMaabHEIH PA3HOC HAR
B33 cocraBua AB=100 M. Ha puc.4.10 npuseneH ¢pparmenT npoduas, atpa-
6orannoro no p. Hepronra. Tasukn spiaeasancs no gaHubsiM 11, kak yvyacTry
MOHMWKEHHBIX 3HaYeHuH KC 1 B gasbHeiiiieM 3aBepsiAMCh C HCIIOAB3OBAHHMEM
B33. Bce TaAWKM NpMypOYeHsl K 3I0HAM IOBbILIEHHOH TPEIMHOBATOCTH B
KOPEHHBIX mopofax. [To OTAEABHBIM TAaAHKaM BBIASACHB! YYACTKH cybaKBas-
HOM pa3Tpy3Ku.

PesyAeTaTs! paboT MCIOAB30BAAMCH IIPU COCTABAEHHMM CXEMBI TPELIMHO-
BATOCTH U I pH 3alaHUH CKBAXKHH Ha BOLY.

4.6. Ouenxa UAMEHEHUR 60 BpeMEeHU PA3IMEDOe
yuacmxose cybaxeancHoil paszpysKu npu usmeHenuu
Ypaexst nodsemueLx 60d

4.6.1. HeafxXonuMoCTh B pelilendy 310l 334241 BOSHHKAET NPH OLIEHKE
3¢PEKTUBHOCTY MEPONPUATHI H COOPYKeHHH, NpesHAa3HAYEHHBIX JAH 3a-
WHTHl NOBEPXHOCTHLIX BOJ (BOAOMOHMIKEHHE NPH APEHAXE HAH OTKAYKe M3
ckBaxanH, IIP3, mAoTHHBI), OLEeHKe YCAOBHH BOCITOAHEHHS 34I1aCOB IOA3EM-
HEIX BOJ 4 NpoY.

4.6.2. OcHOBHBIE 3a7a4H - OLEHKA M3MeHeHHs] BO BPEMEHH KOAMYECT-
Ba 30H PA3rpy3KH, UX pasMEPOB H KAYECTBEHHAS OLCHKA UX UHTCHCUBHOCTH.

OcHOBHOH METOX — TEPMOMETPHS, LOMOAHHTEABHEIE — PE3HCTHBHUMETPHS,
B33,

4.6.3. Ha Ha4YaAbHOM 3Tarle BHINCAHSIOTCS HCCASHOBAHUS, HAIIPABACH-
Hble HA BLIABAEHHE YYACTKOB cyDaKBaAbHOM pa3rpy3Ke M OLIEHKY 3KOAOIO-
THAPOrEOACTHIECKHX H FEOAOTHYECKEX YCAOBHT:

B p3yyeHHEe AMTOAOTHHECKOIS COCTABA IOPOA Mo NMpodHAK TEPMOMET-

puM — obg3aTesbHo;

B olleHKa MHHEpPaAH3aIHH [TOBEPXHOCTHLIX BOX C BBIASACHHMEM YYacCT-

KOB 3arpsa3HeHUs - IPX HeODXOAHMOCTH.

TexHoAorusi reodu3nIECKHX HCCACAOBAHMHA NPH peleHHH BBIIENEpe-
YWUCAEHHBIX 3344 M3A0JKEHA B pa3fieaax 4. 1:4.5.

Ha ocHoBanHuM pe3yabTaToB HCCACAOBaHuMH, MOAYYCHHBIX HA HAaYaAbHOM
Jrane, IPUHHUMAETCA PEUIEHME O UeACCOODpa3HOCTH HCIIOABIOBAHHS TEPMO-
METpHM OASL PEryAspHbIX HaOalofeHHHE 3a 3oHaMM cybakpanbHOH pa3rpysKH,
HEODXOAMMOCTH HCIIOAB30OBAHUA PE3UCTHBHMETPHH.

4.6.4. Ilpu BhINOAHEHHMH HATYPHBIX McCAefoBauMit B obs3areasHoM f1o-
paaKe coBAIORAIOTCS CAEAYIONINE YCAOBHS!

8  TepMO3OHAMPOBaHHA BBITOAHAIOTCH B IYHKTAX, 3aKpENAEHHBIX PE-
nepaMu. B cIIOKOHHBIX yCAOBHAX (OTCYTCTBHE CHABHEIX IAaBOAKOB) MBI PEKO-
MeHAyeM 3ahuKCHpPOBATh JATYHUKH HA BeCh [TEPHOJl U3MEPeHuH, 3araybus Hx
B AHO Ha 10-15 cm;

B pIMepeHRsS BoIMOAHSOTCH C ABYX - TPEXKpPaTHoll NOBTOPHOCTHIO Ha
Kaxno# ToYKe, YTO M03BOAAET OLCHUTS [MTOrPEIIHOCTL HabAroneH mi;

B BRINOAHANIOTCH H3MEPEHHS B MbE30METPax H BAH3ACHKAINUX CKBANKH-
Hax. OTH gamuele npu ofpaboTKe HCIOAB3YIOTCH NPH OLEHKE MaKCHMAALHO
BO3MOXKHOIO aHOMaabHOIO 3pdexta. U3Mepennsa TeMneparypbl B IIbE30MET-
Pax ¥ CKBKHMHAX LeaecoofpasHO COBMelllaTh C M3MEPEeHMAMY YPOBHE NOA-
3€MHBIX BOA.
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B 0CTAABHOM METOMMKA ITOAEBBIX paboT He OTAMYAETCsl OT M3AOKEHHOl
B pasageae 4.1. Jiag YMEHBUIEHHUS BAHSIHUS CYTOYHBIX KoaebaHu# Temnepary-
pbl PEKOMEH/IYEM BEIUTOAHATE U3MEPEHHA B TeYEHHEe 4-5 4acoB.
4.6.5. ObpaboTKka ¥ HHTEpHpeTaLMs PE3YABTATOB KAXKIOTO LHMKAA Bbl-
MOAHSETCS B CACAYIOLIEH NOCAEJOBATEALHOCTH
Pe3yABRTaTHl MOAEBBIX H3MEPEHHH TeMIIEpaTypel NPEACTABARETCH B BHAgE
Habopa rpadUKOB AR CAEAYIOIMX MapaMeTpPOB: TEMIEPATYpa AOHHBIX OTAO-
weHult (T,), Temnepatypa Bonel B pexe (Ts), TeMneparypa BoAbl B IEE3OMET-
pax (Ta).
PexkoMeHAYeM BBIMOAHATL 06paboTKy ¢ HMCNoAB30BAHHEM OGILUETPHHSA-
TBIX CTAHOAPTHBIX [IpOrPaMMHEIX cpeacTs "Excel” u "Grapher".
HNpoBogurcs auHua "TpeHja” (PoHA) NAS TEMINEPATYPbl LOHHBLIX OTAO-
xeHui Ty Mo ToykaMm, Hanboaee GAU3KUM 10 TeMnepaTtype K Ts.
BrioeAdioTest y4aCcTKH ¢ OTHOCHTEABHO aHOMAABHBIMI 3HAYEHHAMH,
Ta=Ty —- T;xcp
BrinoansieTcsl OueHKA MAKCHMAABHO BO3MOXKHOH BEAHYHUHBl AHOMAAB-
Horo 3¢dexra Tamax HA YHACTKAX C MAKCHMAABHOHM HHTEHCHBHOCTBIO pas-
Ipy3K# NOA3EMHBIX BOA 10 hopmyae:
Tamax = Ta - Ts.
IIponspoanTcs KadecTBEHHAS OLEHKA OTHOCHTEABHOH MHTEHCHBHOCTH
pasrpy3KH 1Mo CACAYIOUHM KPHTEPHAM:
- pasrpyska He (DUKCHpYeTcR {OTCYTCTBHE PA3rpy3KH HAW MUHHMAAL-
Has €€ MHTEHCHBHOCTH):
Ta-Tap < (0.5 - 1)°C;
- pasrpy3ka cpesHeH MHTEHCHMBHOCTH:
0.5+1°C <|Tx - Tag| ¢ Tamax/2;
- MHTEHCHBHas pasrpy3ka:
Tamax 2| Ta- Tag| 2 Tamax/2

OT4eTHBIM JOKYMEHTOM [AS paboT Mo KaXKOOMY LIHKAY T€PMO3OHAMPO-
BaHWH fABaAeTC rpaduk, Ha KOTOPOM NPHBEAEHb! TEMIEPATYPH AOHHOIO
caost, BOJbl B BOlOEMAX B BOJOTOKAX M NOA3EMHO Bolp! {To NbezoMerpam). B
HIPKHeH yacTd rpaduKa NpHBOARTCS 30HbI CyBaKBaALHOM pa3rpy3KH C OlEH-
KoM HUX MHTEHCHBHOCTH.

IIpusenem npHMep HCIOAB3OBAHHS TEPMOMETPHH Npu oueHKe 3dhdex-
THBHOCTH MEPOMNPHATHH M0 AOKAAH3ALIMH ¥ AMKBH/IAIMY 3arpsi3HeHU.

Ha ogHoilt 13 Hedrebal BcaencTBHE YTeYeK HedITEIIPOAYKTOB MPOHCXO-
IUAO 3aTrpA3HEHHE BOJ PEKH, NMpoTeKawoe# no repputopuu Hedrrebaser. Nas
YMEHBUICHUS BbICAYHBAHHA HeTeNPOAYKTOB B peKy ObiaM npobypeHB! npe-
HaXKHBIE CKBaxXWHbI BAOAB Oeperosoit aMHuK. Ha pHc.4.11 npuBeneHs! pe-
3yABTaThl aKBAaTOPHAABHOH TEpMOMETPHH A0 Hayasa OTKavYKH H yepes 10
nueii nocae ee Hayasa. PaGoTe! BRIMOAHAAHCE N0 TOYKAM, 3AKPENACHHEIM Ha
MECTHOCTH HAM NPHBA3AHHBIM K AETKO OMNO3HABAEMBIM OPHEHTHDPAaM (Ibe3o-
METPBI, THJPOIIOCTHI, OMOPBEI MOCTOB, CKBAXXHMHEY]. B pesyawsrare Hccaeposa-
HH YCTaHOBAEHO!

B 30HB! cyfakBanbHOH pa3rpy3kM yBEpeHHO (HHKCHDYIOTCH MO gaH-

HbIM TEPMOMET DHH;
B  nocae BKAIOYEHHS! NPEeHAKHBIX CKBAaXKHH pa3MEps! 30H M HX OTHO-
CHTEARHAS MHTEHCHBHOCTDH YMEHBIUIHAHCE.
IToayyenusle maHHBIE MO3BOAHMAH HCIIOAB30BATL TEPMOMETPHIO Ha 3TOM
ydacTke Aa OUeHKH 3hDeKTUBHOCTH 3alUUTHOH NpPEeHaMHON CHCTEMBI B Te-
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4yeHHe ropa. Boaee MOAPOGHO pe3yAbTATBI 3THX HCCACAOBAHHI H3A0XKEHBI
HH2Ke, B pasjeae S.

5. IPHMEPBI PELIEHHSA TRAPOTEOAOTHYECKHX
H EO9KOAOIHYECKHX 3ANAY HA AKBATOPHSX
C IPUMEHEHHMEM rEO®H3HYECKHX METOOOB

B HacrodieM paszaeae NpHUBOAATCE NPHMEDPBI PEUIEHHS THIIOBBIX 3aay
C UCIOAB30BAHUEM AKBATOPHAABHBIX reo(pH3UYECKHX METOAOB, pPacCMOTDEH-
HBIX B NIPeOBIAYIIMX Pasfieaax.

IIpumep 1. Buidenenue yuacmroe cybaxeansHoil paszpysku

PaBoTb! BBITIOAHAAMCH HpH [OHMCKE M pa3BEAKE MPECHBIX TMOA3EMHBIX
Boa Ha MIITNB Oxrabps-Byask 8 FOro-BoctounoMm Tarapcrane. BoaoHocHbIe
FOPH30HTBI H KOMIIAEKChI 376Ch MPEACTaBACHBI TePPUreHHO-KapOOHATHBIMH
NOPOAAMH IIEPMCKOIO BO3PACTa, pPa3’sfeACHHbIMH cAaBONpOHHIIAEMBIMH [AH-
HHUCTBIMH TIPOCAOSMH. PErHOHAABLHBIA BOJOYTIOp CAOXKEH AMHTYAOBBIMH TAH-
Bamu (P2kzi!) ¥ pasgeasier BOAOHOCHBIE TOPHU30HTHI KasaHckoro (P2kz) u
yumckoro (Pauf) spycos. AxksaTopHasbHble reoH3UueCKHE HCCACAOBAHHSA
BBIIOAHSIALCH 110 YeThIPEM PYYbAM, HNPOTEKAIOUHM Ha TEPPHUTOPHH YyiacTKa
pabot. 3aecs MbI IPHBOAUM PE3YABTATHI HCCAEKOBaHMI 10 pyybio Capcas.

Hamepenus BeInoAHAAMCH ¢ wiarom 50 M, Ha y4acTKax RETAAU3ALHH
war coctaBaga 10 M. TaybuHa o Aua He npesbimasa 0.5 M.

B pesyabrare uccaegoBaHHi BblAEACHBI YYACTKHM OTHOCHTEABHBIX OTPH-
LAaTCABHBIX aHOMaAMl TeMieparTypkl JHa, YBA3blBaeMble C pPas3rpy3Koi MHOA-
3eMHBIX BOA B 30HaX BBIKAHHUBAHHA DA3AMYHBIX BOAOHOCHBIX MOPH3OHTOB
{puc. 5.1). OrMerum, YTO MHHHMAaAbHBIE 3HAUCHUS TEMIEpPATYPbI AHA COB-
NafaioT Co 3HAYEHUSMH TeMIlepaTypsbl BOAb! [10 POAHHKAM, YTO SBAIETCH OR-
HHM M3 [I0Ka3aTCABCTB Haauuus cybaKsaabHoH pasrpysku. [lo yposHio 3Ha-
YEHUH TEeMNEepaTyphbl, 10 COOTHOLUEHHIO TEMIEPATYP IMOBEPXHOCTHBIX M IOA-
3eMHBIX Boj, IT0o 3Ha4YeHHAM YOC BOABI BBIACASIIOTCH TpH ydacTKa (MHTEpBa-
AbI, COOTBETCTBYIOUIME HCKYCCTBEHHBIM BOAOEMaM, MBI He paccMaTpHBaeM).

IlepBrIft y4aCTOK pacllOAOXKEH B CAaMOM HCTOKe pyubs, KOTOpBIH Ape-
HHUPYET BOABI BEPXOB KAa3aHCKOro M TarapckKoro spycos. Ha 3tom yuactke
3apuKCHPOBAHEI caMple BBICOKME 3HadeHus YOC BOABI, a, CACAOBATEABHO, U
Hauboaee mnpecHble Boabl. OTHOCHTEABHAA HHTEHCHBHOCTL CyDaxBaabHOM
Pasrpy3KH Ha 3TOM y4acCTKe MaKCHMaAbHa, YTO NOATBepiKAaeTcs BAH30CThIO
TEMIEpAaTypsl AHA B BOJBI.

Ha y4acrke Il oTHOCHTEABHAS UHTEHCHBHOCTE CyDAKBAABHONH Pa3rpy3Ku
HEBEAHKA, NOCKOABKY Ha yYaCTKaX OTPHLATEABHBIX AHOMAaAMH TeMnepaTypsl
AHA 3aMETHbIE H3MEHEHUS TEMIICPATYPhl BOALI B pydbe HE 3a(PHKCHPOBAHEL,

Ha 3ToM yuacTxe pydeil ApeHHpyeT BORLI U3 CPEOHETO M HHIKHErO HH-
TepBAAGB BEePXHEKa3aHCKOIMO moabsipyca. HecMoTps Ha HM3KYIO HHTECHCHB-
HocTpk cyDakBaabHOM pasrpysks, YOC BoAbI HA 3TOM y4acTKe MafaeT He Mme-
Hee, 4YeM B 1.5 pa3a 1o CpaBHEHMIO € Y4acTKOM .

CaepoBareabHO, MUHEPaAH3aLHMs MOA3EMHBIX BOJ B HHXKHEM HHTEpBaAe
KazaHcKoro sipyca (P2kz12%) He menee, yem B 1.5-2 pa3sa srbllle, Y€M B BEPX-
HeM HHTepBaae (P2kz224).

Ha yuacTke Il 3acdukcipoBaHsl pIgoM ABaA YYACTKa OTHOCHTEABHO HH-
TEHCUBHOH CyDaKBaAbHON pa3rpy3kH, 4TO HOATBEPXKAACTCH 3aMETHBIM
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Puc. 5.1. Pe3y15Ta1b1 aKBATOPHATLHBIX FeoQininuecknx ncc1eaosannii

o py4ysi0 Capc:n (1- Tevnepatypa oraoxennii , 2- TN POHOBBLIX IHAYEH I
Temneparyphl, 3,4 - Temnepatypa n YIC soaut ochosHoro pycaa, 5,6 - To e aas
POAHUKOB, 7,8 - TEMIIEPATYPH LI AHOMAIHH W COOTBETCTBYIOLIIE MM Y4RCTKH
cybanBanuHOfl PaIrPpyIKK COOTBETCTBEHHO BRICOKOIT W HH3IKOIN HHTEHCHBHOCTH,

L, 11, 11 - 30HBI € PAANYHLIMH YCTOBNAMI BIANVMO1€[ICTBHR NOBEPXHOCTHBIX
H NoaleMHUbLIX BoA).

a1



YMCHBIUIEHHEM TEMIlepaTypbl BOAbI B PyYbe B HHTEPBAAE OTPHLIATEABHBIX
aHOMaAHi TeMIepaTypsl LHa.

Y3C Bomsl B py4ybe Ha y4aCTKe pa3rpy3KH yIlaa0 Ao 3Ha4YeHHH, B 4 pasa
HHXKE, HEKEAH B Hadase NpodHAS H, CACHOBATEALHO, MHHEPAAH3AIIMS BOIbI
HE MCHee, yeM B 4 pa3a Beiwe. IlpeacraBasieTcs 04E€BHAHBIM, YTO Ha 3TOM
y4acTke 3achukcuposala cybakBasbHas pasrpyska H3 y(hHMCKOro spyca, Bo-
Abl KOTOPOTO OTAMYAIOTCE MHMHEpasu3alllell 3ameTHO 0oaee BBICOKOH IO
CPABHEHHIO C TOPH30HTAMH, 3aAETAIOIMMH BBILLIE AHHTYAOBBIX IM'AMH.

B naspHefilieM NOAYYEHHbIE PE3yAbTATHEI ObiAM HMOATBEPXK/EHbI HaHHbI-
MmH OypeHus u AabopaTopHbIX M’HAPOXHUMHYECKHX HCCAEAOBaHHIM.

Takum ofpasoMm, MO pe3yAbTaTaM aKBaTOPHAABHBIX TIeo(bM3UYECKHX
HCCAEIOBAaHUR ObIAM BBINEACHBI YHACTKH Cy0akBasbHOH pasrpy3KH, BhINOAHE-
Ha OLCHKA HMX OTHOCUTEABHOM HWHTEHCHBHOCTH, a taxkke Oblaa NpoBefeHa
CpaBHHMTEAbHAA OlLIeHKa MMHEpasHM3allHM Boapl B py4dnsix. JloaydeHHbIEe nau-
Hbl€ NO3BOAHAM YTOYHHTE CXEMY PaClOAOXKEHHH CKBAXKHH, OIIPEIEAHTL MecTa

FHAPOMETPHYECKHX CTBOPOB, YTOYHHUTE Y4AaCTKY BhIKAMHHBAHHA BOAOHOCHBIX
T'OpPH30HTOB B KOMIIACKCOB.

HOpumep 2. Boidenenue yuacmxoe UHMEHCUSH020 83aumodeiicmeust
NOBEPXHOCMHBLX U NOJ3EMHBLX 600 NO OHY 03ep
e Teepcxoil o6nacmu

MiccaenoBaHNsA BBINOAHAAKCH IPH IIOHCKOBO-pPA3BENOYHbIX paforax Ha
soay. lleaeBoil KoMmAekC caoxeH KapOOHATHBIMM MOpPONAMH KalIHPCKO-
MsuKOBCKoro ropusoHTa (Ciks-mé). OnEUM U3 Bo3MOXKHBIX UCTOYHHKOB BOC-
MOAHEHHSA 3aacoB SABASIOTCS [OBEPXHOCTHBIE BOAbI 03€p pa3HoH I'AayOHHBI,
PACITOAOZKEHHBIX Ha YHaCTKe HCCACIOBaHHM. PaboThl BHINOAHSAHCH 110 YETHI-
peM o3epam. 34eCk NPHBOOATCH PE3YABTATHI Mo 03.Yaomasa. HMcnoab3osascs
KOMIIAEKC TE€pMoMeTpuX U B3 no coBMenieHHbIM NpotHAAM.

PaccTrosiHHe MeXIOy TOYKAMH TEPMOMETPMH cOCTaBAsiao S50M, MeEXIy
TouxkaMu BO3 - 200-250 m. HMHTephnperanis BhINOAHSAAACH C UCHOAB3OBAHHU-
€M IpHEMOB, OIHCaHHBIX B pa3nesax 4.2 u 4.4.

OcHOBHOM 33jla4€il, NOCTABACHHOIN HEpen akBATOPHAABHOH IeothbH3H-
KO, iBASIAACh OUEHKA YCAOBHIT B3aMMOICHCTBHSA BOJL LIeA€BOIO KalUMPCKO-
MA4KOBCKOro KapBoHaTHOrO BOHMOHOCHOIO F'OPH30HTA C BOAAMH O3epa, OTHe-
ACHHBIMH OT L1€A€BOTO FOPH30HTA TOALEH NeCYaHO-FAHHHCTBIX MOPOJ YeTBEp-
Tu4HOro Bo3pacra. Ha puc. 5.2 npusesena 3aBHCHMOCTH TeMIiepaTyphkl OT
raybUHBI iast 3TOTO 03€pa, U3 KOTOPOH OTYETAHBO BH/JHO, YTO B Ipelresax
o3epa BblIeaseTcst ABa Dasuca pasrpysku. OQUH W3 HUX IPHYPOYEH K MHTEP-
Baay rayOuH 13-14 M, 4To M NPUBEAO K TPOSBACHHIO B 3TOM HHTEpBaae CKay-
Ka Temnepatyp Ha 4°C. Bropoii 6a3uc npuypodyeH K raybunam 25-20 M u 6o-
A€e, MOCKOABKY HMEHHO B ITOM HHTEPBAAC TEMIIEPATYPA BLIXOAUT Ha aCCHM-
NTOTY, COOTBETCTBYIONIYIO TEMIIEpaType NoA3eMHbIX BoA. Paspes noa o3epom
M3y4eH No pnaHHbIM B33 u npencraBaeH caeayolyM oOpa3om (CBepXy BHHU3):

Ilepsulii cnoil: HABL, CyNlecH, NeCKH rAMHUCTEIE (YIC=8-60 OMMm).

Bmopoti cnoti: necku, cymecH, cyrauHki (Y3C=15-120 Omm).

Tpemuii caoili: neCKu C rpasueM, necku rangucrele (YOC=40-150 Omm).

Yemeepmultii caol (nodcmunarwouull): KapGonatuele nopoas: (YIC>150

OMM).
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Puc. 5.2. T'padux uzmenenns TeMuepaTypsl AHa ¢ W3IMeHeHHEM

ray6uubi no o3epy Yaomas ( Teepexan 06.1.).
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Ha puc. 5.3 npuBeseHbl CxeMmbl YIC o KaXAoMy U3 TPEX BbIJAEACH-
HBIX FOPH30HTOB, CAAraIOUMX TOALLY HOPOJ, PA3EASIOIMX BOABI o3epa H Lie-
A€BOIt BOJOHOCHBIH TOPH30HT, NIPEACTABACHHBLIH KapfonaTaMu.

AHaAH3 nAaHOBoro pacnpegeaeHus Y3C M03BOAMA COCTaBHMTH HHTE-
I'PAABHYIO CXEMY C BBIAEACHHEM YYaCTKOB, OTAMYAIOUMXCS 110 MHTEHCHBHO-
CTH pa3rpy3KH NOJA3eMHBIX BoA (PHC.5.4). C 3Toil LieAbI0 KaxKJAOMY AMTOTUILY,
BhIiEACHHOMY M0 YOC 6blA NpHCBOEH HEKOTOPBIH ycaoBHbIN napametp P B8
auanasoHe ot O g0 3:

| Y3C < 30 OMM ~ HABL, TAMHBI, CyraHHKH (P=0);

u ¥Y3C=30-50 OMM ~ CyrAMHKH, CYIIECH, IECKH MUHUCTEBIe (P=1);

| Y3C=50-100 OMM - mecKH, NeCKy C rpaBHeM C AMH3aMH rauH (P=2);

8 Y3C>100 OmMM - necKH, MecKH ¢ rpasuem (P=3).

OueBHIHO, YTO HPOU3BEJACHHE napaMmeTpos P 1o TpeM ropusoHTtam B
KaXKAoil TouKe OyAeT sIBAITLCS OTHOCHTCABHOH XapaKTepHCTHUKOM rnpoHUiiae-
MOCTH BCeil TOALIM MEeCYaHO-TAMHUCTHIX nopod. BeaAMuHnHa npou3seseHus Co-
crasuaa ot 0 po 12. Azasnd3a NpocTPaHCTBEHHOH M3MEHYMBOCTH MOAYYEHHBIX
3HARYCHMI MO3BOAHMA BBIACAWTBL YHYACTKH C pa3AUYHOH OTHOCHTEABLHON HMHTEH-
CHBHOCTBIO B3aHMOJieliCTBHA MOBEPXHOCTHBIX BOJ ¥ BOJ 1IEACBOIO BOJAOHOC-
HoOro ropu3oHTa: CaabonpoHuaeMble yuacTku (P=0), yyacTku ¢ paccpeagoro-
yeHHOM pasrpy3koit (P=1,2), yaacTki ¢ cocpefoToueHHOH pa3rpy3koft Masokt
uuTeHcuBHOCTH (P=3,4), y4acTKM C COCpeOTOYEHHON pa3rpy3Koil CpenHei
HHTeHCUBHOCTH (P=6), yuacTku ¢ cocpeRoToueHHOH pasrpy3koit GoAbILIO HH-
TeHCHUBHOCTH (P=12).

OTMeTuM, YTO N0 PEe3UCTUBHMETPHH B 3TOM Caydae ybeAUTEAbHBbIE pe-
3yABTATHI 10 B3AUMOACHCTBUIO NMOBEPXHOCTHRIX U MOA3EMHBIX BOJI HOAYY€EHBI
He ObIAH, TaK Kak Mo obuieii MUHepasM3alUy IOBEPXHOCTHBIE U IMOA3EMHLIE
BO/JibI OBIAHM COITOCTABUMEI,

Takum o6pasom, o AaHHBIM aKBATOPHAABHOH Ieo(bH3HKH 6bIAO YCTa-
HOBACHO HaAUYHE CyDaKBaABHOM Pa3rpy3Ku Mo AHY o3epa Ha pasAMYHBIX LAy-
6uHax, BBIIOAHEHA OIIEHKA CTPOEHHSA MPHAOHHBIX OTAOXKEHHIT Ha raybuxy 25-
30 M, BBIAEAEHBI YYACTKH C Pa3AHMYHON HHTEHCHBHOCTBIO B3auUMOAeHCTBUSA
BOJ, 03€pa M 1I€AeBOI0 BOJOHOCHOMO KOMIIACKCA, & TAKIXKE IIpoBEACHA HX
CpaBHHTEABHAsA OLIEHKA.

Hpumep 3. Ouenrxa sgdexmusnocmu meponpusmuiuz
no 3awume NOBEPXHOCIMHLLX 600 OM 3AZPAIHEHUS

PaboThI BEINOAHAANUCE Ha TeppHTopHM HediTeGas3bl, PACIIOAOKEHHON Ha
Bepery p.Tyance. IlepBbIii OT MOBEPXHOCTH BOAOHOCHBLIA [OPU3OHT CAOMKEH
IpaBUMHO-TAACUHBIMM OTAOKEHHMSIMH C IMECYaHbIM, MECYAHO-TAMHHUCTBIM HMAH
TAHHHUCTBIM 3aNIOAHHUTEAEM M Pa3BUT fo raybuH 10-23 M. 3ToT MOpHU30HT noa-
CTUARETCS 03epHO-AMMAHHBIMM TAMHAMH, BBITOAHSIOUIMMM DPOABL BOJOyIIOpa.
BcaencTeue MHOIOYMCACHHBIX yTEYeK Ha TEPpPUTOpUM Hecbrebasnl CihopMu-
poBasack TEXHOTEHHaA AMH3a He(TEeITpoAYKTOB, TAaBAIOLIANA HA [TOBEPXHOCTH
FOA3EMHBIX BOJ (EPBOTO OT MOBEPXHOCTH BOAOHOCHOIO ropusoHrta. Ilojgzem-
Hble BOABI M [AaBaOUIHE HA HUX He(PTENPOXYKTHI YACTHYHO pa3rpyKaioTcs B
PEKy, 4YTo MPHBOAUT K €€ 3aMeTHomy 3arpsisHenuio. [af auKBUZanuu 3a-
TPH3HEHHBIX MOA3EMHBIX BoA HeITENPORYKTAMH HA TeppHUTOpHH HedTrebasbl
BEAyTCHA OTKAYyKH H3 IKCIAYATAUMOHHBIX CKBaXXHH. [JAfl AMKBHjauHM pas-
TPy3KH He(TENPOLYKTOE B PEKY Coopy»X€Ha rAHHSHAas IpoTUBOMHALTpaiy-
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NIATONOMUYECKOe Cxema yCnoBHOro pacnpegeneHus
asrpysku no Y3C.
pacnpegeneHne nopog,. pasrpy

MpnAOHHBbIE OTNOXEHUA
(nnbl, neckn, cynecw,
CYTFINHKMW).

MpomexyTouHbl
ropnM3oHT(Necku,
CYTNIUHKMN).

3anerawwnin Ha
KkapboHaTHbIX nopogax
ropu3oHT (Neckwu,
CYTNINHKN).

Kap6oHaTtHble
nopogbl.

YcnoBHble 0603HaYEHMUA:

e o ¢ - (hakTUyecKune ToUkn 833.

KauecTBeHHass xapakTepucTuka pacnpegesneHus
nopofa no MHPopMaTUBHOMY NnapameTpy.

Cnab6onpoHuuaemble
yyacTku.

Y4yacTku ¢ paccpefoTO4eHHOol
pasrpyskoii

Y4acTKu C COCPe0TOUEHHOA
pa3rpy3koil Masoi UHTEHCMBHOCTM

YuacTku ¢ cocpefoTo4YeHHO
pas3rpy3koil cpeaHei
MHTEHCUBHOCTMW.

YuacTKku ¢ cocpefoToueHHOi
pasrpy3koi 60nbLuoii
VUHTEHCUBHOCTMW.

Puc. 5.4. OueHKa B3auMOAECTBUSA MOBEPXHOCTHbLIX M MOA3EMHbIX BOA, MO 03epy Yaomns (Teepckas 064).



OHHAas 3aBeCa, a TAKXKe BBIMMOAHAKTCA OTKaYKH H3 CKBaXKHH 3aum’rx«xoﬁ Ape-
HaxXHo# cuctems! (3LC) o 6epery peKH.

CynlecreenHan augppepeHIManUs MOA3EMHBIX ¥ TIOBEPXHOCTHBIX BOJ
mo remMirepaType (o 10-15°C) asasgercs yBepeHHOI pHu3nudeckoit MpeArnocea-
KOJl NIpUMEHEeHUA TePMOMETPHH JIASl KOHTPOAS 32 BhICAYHBAHHEM MOX3€MHbIX
BOA H HehTENPOAYKTOB,

Ioaesble paboThl BBEIMOAHAAHCH B ABa 3Tana.

Ha mnepsoM 3Tane BAOAL NPHOGPEXHOH AMHHH BBIITOAHAACA KOMIIAEKC
repmomerpuu 1 B33, IIpu TepMOMeTpHH BBITOAHSAHCH H3MCPEHUSA TeMITepa-
TYPEI IIpHAOHHEBIX OTAOXKEHHI H BOAbl. PAcCTOsIHHE MeXIY TOUKaMH H3Mepe-
HHFH COCTaBASIAO JAA TepMoMeTpHH 25+50 M, gast B33 - 50+100m.

B pe3ayabrare paGoT BBIMTOAHEHA OLICHKA CTPOEHHSA IMOAPYCAOBBIX OTAO-
3eHuit Ha ray6uHy 25-30 M, yCTaHOBAEHEI 30HBI PA3rpy3KH MOA3EMHLIX BOA H
He(PTENpPOAYKTOB M BBIIOAHCHA CPABHHUTEARHAS OlEHKA MX WHTEHCHBHOCTH
{p¥c.5.5). Pe3syabTarsl paboT nepBOro 3Tadla SBHANCH OCHOBOH Aas BBIGOpa
Y4aCTKOB JASf peryAdpHBIX Habaogenui.

Ha BTOPOM 3Tarle BBIICAHAAACH 'repmome’rpnﬂ Mo myHKTaMm, 3akpel-
ACHHBIM Ha MecTHOCTH. MccaenoBanms BeIMoausianck ¢ despass Mo Hosbps,
YTO MO3BOAHAO [MOAYYHTH JOCTATOYHO MPeACTaBUTEABHbIC MaTepPHaAbl B IOJ0-
BOM pa3pe3e. MeToamka HaTYpHBIX M3MEPEHHH M 0OpaloTKa AaHHBIX COOT-
BETCTBYIOT OITHCAHHBIM B pasfieac 4.6. TeM He MeHee, YIHTBIBAS OTHOCHTEAD-
HYI0 HOBH3HY 3aRa4H, CHUTaeM L[CACCOOﬁpa:!HbIM IIpUBECTH OCHOBHBIE OCO-
6eHHOCTH TeXHOAOTHH paboT, BKAIOUAA METOAMKY IOAEBBIX paboT, 06paboTKy
¥ MHTEPHPeTalHIO pe3yAETaTOB H3MepeHHH.

Ha HavanbHOM 3Tame H3MepeHWUH BBIIOAHSIAMCH HCCAEHNOBAHHS, Ha-
NnpaBAeHHbIE Ha OTPaBOTKy MeTOAUYECKHX MPHEMOB MI0AEBbIX paboT,

Hast 37010 Gb1aM BBIIOAHEHB! CACAYIOUIHE pabOThL:

- IHEBHBIE H CyTOYHble HabAIOACHHSA 32 TeMIEepaTypoH MpUAOHHOrO

CAOfl M BOABI. OTH HCCAENOBAHMSA BBIMTOAHAAMCE Ha SBYX ydacTKax
pasrpyski W B ABYX ITYHKTaXx, [Me pa3rpy3ka paHee He (pHKCHpPOBa-
Aack. lleap 3THX paboT - olieHKa BEAWYHHBI CYTOYHOrO X04a TeMIle-
PATYpPEL ¥ BLIGOp ONTHMAALHOTO BPEMEHH H3MEPCHMUIA.

- HU3MeEpEeHUsl TeMIlepaTyphl [IPH pa3AHYHON TAyGHHe MOorpyXXeHHsS
Aatuyuka. leap aTux paboT - oneHka oNMTHMAaABHOI rAyGHMHBI MOrpy-
KeHHd AdaTdyuKa NpHU H3MepeHHH TeMlrepaTypbl MPHOOHHLIX OTAO-
KEHHH.

- HW3MepEHHs TeMIIepaTyphl B [The30METpaxX M CKBaKHHAX, Oamiae-
xanwx K Geperosoit aAnHuu. Lleab 3THX paboT - oiieHKa NpoCTpaH-
CTBEHHOM H3IMEHYHBOCTH TeMIlepaTyphbl MOA3EMHBLIX BOL M HediTe-
MPOAYKTOB, MOCKOABKY HA TEXHOIEHHBIX OOBeKTaxX TeMIlepaTypHbIi
PEXHM IMOA3EMHBIX BOJ YaCTO MOXKET 3aMETHO OTAMYATHCS OT ecTe-
CTBEHHOTO KaK BO BPEMCHH, TaK W B MpPOCTpaHCTBe, YTO TpebyeT
yueTa Ipu HHTEPIpeTaLliH MTOAYHaeMbIX MaTepHaAOB.

B pe3yAbrate 3THX paboT GBIAH [TOAYYEHBI CACYIOLIHEe Pe3yAbTAThI!

- YCTAHOBAEHO, YTO CYTOUYHEIe KOA€GAHUS TeMIepaTyphl MPHAOHHOMO

CAOSI cOCTaBAfIIOT Ha yYacTKax pasrpy3kH 1-2 °C, a za ux npeaeaams — go 3
*C. Han6oaee CHABHO MeHSAETCS TeMMepaTypa peuHhIX BOA, MOYTH MMOAHOCTHIO
LOBManas ¢ HM3MEeHEHHAMH TeMmepaTyphl BO34yXa.

- B TO K€ BpeMs, lIpH MpOBeAeHUH H3MepeHHH B TeueHHe 4-5 4acoB B
TeYeHue AHSA, abCOAIOTHBIC 3HayeHMs KoAeGaHuil TeMMepaTyphl He MPEBHI-
wmaior 0.5°C gas y9acTKOB pasrpy3ku i 1°C - 3a ero npegesamH.
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- TeMriepaTypa CyIECTBEHHO 3aBHCHT OT FAyGHMHBI HOTPYKeHHs AATYH-
ka fo 10-15 cM. Ha ray6ume 20-30 cM H3MeHeHHs1 saTyxator. Ha yyacTkax
Pasrpy3KH TeMIepaTypa OTAHYAeTCH BLICOKOH CTaOHABHOCTBIO BO BpPEMEHH.
ITpn n3mepernax raybxe 0.5 M ~ yMeHbUIAETCA Pa3HHIA TEMIEPATYP MeXIy
Y4YacTKaMH pa3rpy3KM HOA3eMHbBIX BOA H 30HAMH €€ OTCYTCTBHSI.

- YCTAHOBACHO, YTO TEMIEpaTypa BoAkl M HE(TENPOAYKTOB IO CKBa-
JKHHAM M IbE30METPaM OTAHYAETCS CHABHON M3MeHuuBocTelo (0T 7 mo 25°C).

TaxuM ofpa3om, pesyapTarsl pabor Mepsoro 3Talia MO3BOAHAM yTOY-
HUTbH 0COOEHHOCTH METOAHKM MOACBBIX H3IMEPEHHUH TEPMOMETPHH.

B pasbHefiuieM Bpems pabGoThl Ha npodHae He MPEBLILIAAO 4-X YACoB.
TaybMHa 3afaBaAMBaHHs TEPMOAATYHKA B IPYHT COCTaBAsSAA 5-7 cM H BBIAEP-
JKUBasach MNOCTOSTHHON Ha NpOTSIXKEHHH Beero Mepuoga pabot. Ilpu kaxmom
IHKAE H3MEPEHHH BBINTOAHAAMCH TAKXKE H3MEPCHHS 10 NLE30OMETPaM H CKBa-
XHUHaM, HaxoasumMces BOAH3H ot Gepera.

YcTaHoBACHa 3aMETHad HM3MEHYHBOCTH TEMIEpATYPHOIO IoAd Kak B
NPOCTPaHCTBE, TaK H BO BpeMeHH. BEISIBAGHBI TaKiKe yCTOHYUBEIE TeMiepa-
TYPHBle 2aHOMaaHH, INPUYPOYEeHHBIE, BEPOATHO, K 30HAM YTeuYeK H3 KOMMY-
HaABHBIX ceTel ¢ ropsyeil Bojoit.

Ha HayaabHOM 3Talle NoA€BBIX PaBoT NPOBOAMAMCEH TAKXKE HCCAEHOBa-
HH$, HAIIpABACHHbIE Ha BhIOOD AATYHKOB TeMriepatyp, Hanboaee nPHTORHBIX
AASl HATYPHBIX MccaefoBaHuil, MccaeqoBaance oreuyecTrBeHHbIe AaTudMKH 3CT-
3-19, MMT-4, MMT-5 ¥ garuuky, HaroTaBAMBaeMbie (pupmoii "DEVICE",
IIHPOKO HCIIOAL3yeMble [ASI M3MepPeHHs TeMIlepaTypbl Bo Bcex ofaacTdx.
KpurepHuu, npeassiBageMpIe K faTYHKaM;

- HU3Kasi HHEPUHOHHOCTD, YTO Ol pefeAsieT BpemMs H3MEPeHHH;

- yCTOFl‘*IHBOCTb K MCXaHHYECCKHM [I0BPEKACHUAM MMpH 3alaBAUBaHHH B
JAOHHBIE OTAOKEHHS, 4YaCTO NpPe/iICTaBAEHHBIE FAABKONR CKAABHBIX TTOPOL;

- BO3MOXXHOCTbh PEMOHT@& B [IOACBBIX YCAOBHAX.

Hantoaee cepre3nbiM haKTOPOM, ONPEACASIOLHM NPHIOAHOCTL AATYH-
KOB, OKa3aAach YCTOHYHBOCTh K MEXaHHYeCKHM NoBpexaeHusiM. Bce maTuu-
KM, UMEIOUIHE CPaBHHTEABHO HH3KYI0 HHEpUHOHHOCTE (10 45-60 cek.), caabo
3alIHIIeHBl OT MEXaHHYEeCKHX noBpexaeHui. [Tocae nmomeuleHHa HX B 3a-
LMTHBIA KOpIyC HHEPIIHOHHOCTh MX pe3Ko Bo3pacraeT. B pesyabrare pabot
Bbiam BBIOpaHBI gaTYHMKH THna MMT-4, npencrasasgwoumpe coboil MoayIpo-
BOJHHMKOBBIH TEpMHUCTOP B aAlOMHHHEBOM KOPITyCE€ C SPKO BhIpaKeHHoH 3a-
BHCHMOCTBIO COHPOTHBACHHS OT TeMmIlepaTypbl. [lonoaHHTeABHBEIMHM coobpa-
2KeHHSAAMMH, ﬂpeﬂoﬂpeﬂ,eAHBHlHMH Haul BLI60p B IIOAB3Y HMEHHO 3TO0 AaT4H-
Ka iBHAHCH CACyIOLLME:

® PeMOHT 3TUX AATYHKOB MOXKET HpPOM3BOAUTLCS CIIELHAAMCTAMY HH3-

Ko# KBaauUKanHH COBCTBEHHBLIMH CHAGMH;

® AOcoAlOTHas BeAHYHHa compoTuBacHHs (1.5 - 6 KoM), cooTsercT-

ByIOLAst H3MepseMbiM TeMmnepatypaM (2°C - 35°C) Mmo3BOAFET HCIIOAB-

30BaTk LHMGPOBBIE MyABTHMETPHI © pa3pewlawileil cnocobHocteio 10

oM (4to coorBercTBYeT 0.1°C). ITH MYABTHMETpPEI B HACTOALCE BpeMs

LUIMPOKO BBIIyCKAIOTCH JAA OLITOBBIX M NMpodeccHOHAABHBIX LEAGH, 4TO

NpefonpeaeAseT HX OTHOCHTEeAbHO HH3KYH CTOMMOCTbL M BO3MOXHOCTB

npHobpeTeHUsa B po3HUYHOH MMpozaxe.

B pe3yabrarte MmoaeBbIX paboT HaMu GolAH BBINOAHEHBI H3IMEPEHHS TeM-
NepaTyphbl AOHHBIX OTAOXKEHHH, BOJLI B pEKe M Ibe30METPax Mo NpodHAIO,
MMPOACIKEHHOMY 110 MpaBomy Gepery pekH. PesyabTaThl H3MEpeHHI NpHBeAe-
HBI Ha pHC.5.6 H pHc. 5.7. )
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Temnepartype, °C

TemnepaType, ®C
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Puc. 5.7. OueHka 3(htheKTUBHOCTU 3aLLUMTHON APEHAKHOW CUCTEMBI C NMPUMEHEHVEM TEPMOMETPUMN (MOHb, HOsIGPL 2000 T.),



IIpH MHTEpHNpeTaNHH MOAYYEHHBIX MATEPHAAOB MBI MCXOJHAH H3 cAe-
OYIOUTHX coobparkeHHH:

- Temnepartypa AOHHBIX OTAOXKEHHH OMpefieaneTcs CAeQYIOLMMH dax-

TOpaMH:

1. TemnepaTypa pe4dHOH BOABI H €€ H3MEHEHHs (3aBHCSIIHE IpPEeHMYy-
LIECTBEHHO OT TEMIIEPAaTypPbl BO3AYXa).

2. Haamuyne cybaxkBasbHo#f MAM GOpTOBOH pasrpy3kH H €€ HHTeHCHB-
HOCTB.

3. TemmepaTypa MOA3EMHLIX BOf (3TOT (aKTop CTAHOBHTCH OIpeje-
ASIIOLIM TOABKO IIpH HaAM4HH cybaxBasbHOH HAM GopToBoit pas-
rpy3KM).

4. TenaodHaudeckne CBOACTBa NPHAOHHOIO CAOS. OTH CBOHMCTBa 3aBU-

CSIT OT AHTOAOIHYECKOro cocTaBa. Ilo JAAITHLIM 3ACKTPOPAa3BCAKM AM-
TOAOTHS TIPHIOHHOIO CAOA Ha y4acTke pabor Mensietcs caabo. Ta-
KuM 00pa3oMm, IIpH OTHOCHTEALHOH OlleHKe MHTEHCHBHOCTH aHOMa-

AMH 3TOT PAKTOP HE ABAAETCS ONPEeAEARIOIIHM H MOXeT HEe YYHTbi-
BATHCA.

- TemmepaTypa HOHHBIX OTAOXKeHHH Ha y4acTKe € pa3rpy3koil momzem-

HBIX BOJI Hauboabllleit HHTEHCHBHOCTH f[0AXKHa OBITh 6Al3Ka K TeMile-

paType NoA3eMHBIX BOA Ha 3ToM ydacTke. TemuepaTypa AOHHBIX OT-

AOKEHHI Ha y4YacTKe, TA€ pa3rpy3ka MOA3EMHBIX BOJ OTCYTCTBYeET,

AoaxHa 6pITk GAM3KA K TeMIIepaType BOJibl B DeXe.

Taxum oGpaszoMm, Hauboablllag TeMIeparypHasd aHOMaAHs, COOTBETCT-
BYlomaa Hauboablilelf HHTEHCHBHOCTH Pa3rpy3kH, He 6yfleT npeBblUaTs pa3-
HOCTH TEMIepaTyp MEXAY TeMIiepaTypoil BoAbl B peKe M B Oauzaexaumx
NBE3OMETPAX HAH CKBaXKUHAaX.

Bo3MOMHOCTE PErHCTPALMH pasrpy3KH MOA3EMHBIX BOZ [0 fHY pPeKH
pe/onpeieAsieTcsd PasHULEH TeMreparyp MHOO3EMHBIX H [10BEPXHOCTHEIX
BoA. [ToCKOABKY TeMmepaTypa KaK MOA3eMHBIX, TaK W IOBEPXHOCTHLIX BOJ
MEHSAETCS B TedeHHe rofia, HeoOXoQuMO YUHTBIBATE CACAYIOUME 06CTOATEAL-

CTBa.

1.

2.

ABcoa0THAs BeAMYHHa H 3HaK pa3HOCTH TeMIICPATYD MOAIEMHBIX H
TMOBEPXHOCTHBIX BOJI MOXKeT MEHSATBCH B TEHEHHE roja.

B TedeHne roga MoOryT MMETh MECTO ME€pPHOAB! paBEHCTBA TEMlepa-
Typ NOA3eMHBIX H [TOBePXHOCTHBHIX BOJ, M B 3TO BPEMS HCIIOAB3OBa-
HHe pa3pabaTsIBREMOI METOLMKH HE MPEACTARBASETCS BO3MOXHBIM.

YuuTeiBasi BeIIEH3A0XKeHHBbIC coobparkeHus, obpaboTka u mHTepnpe-
TAUMA Pe3yABTATOB BBIIIOAHSARCE B CACYOLIEH MTOCAE0BATEALHOCTH!

1.

OueHrBarach BeAHYHHa MaKCHUMaAbHO BO3MOXKHOIO &HOMAABHOIO
addexTa, KaK pasHOCTH TeMIlepaTyp MeXIy pedHoil Bogol u noa-
aeMHoH BoJI0H (110 Nbe3oMeTpam).

Bripeasaca "TpeHA" nad rpaduka TeMIlepaTyp AOHHBIX OTAOXKEHHH.
TpeHA IIPOBOAMACH IO Toukam, HanGoaee GAM3IKMM K TeMmeparype
Boabl. Kax ABCTBYeT M3 BBILICH3AOKEHHOIO, HMeHHO MO 3THM TOY-
KaM padrpyaka [Mof3eMHbix Boj He dukcupyercsi. B paasueiiem
3TOT TPeHA NpHHUHMAaAcg 3a "cdon”.

Brraeasiach y4aCTKM CO 3HadeHUSIMH TEMITEPATYPbI AOHHBIX OTAO-
JKEHHI, OTAHYAIOUIMXCA OT (POHOBBIX HE MEHEE, YeM Ha BEeAHYHHY
KoaeBaHuil TeMIIEpaTyphbl AOHHBIX OTAOXKEHHI 3a BpeMs paboTel Ha
npoduae. O6bI4HO aTa BeanunHa cocraBasaa 0.5 - 1°C. UmenHo 3tH
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YYaCTK¥ M OTOXAECTBASIAHCH C yYaCTKaMH pa3srpy3KH MOA3EMHBIX
BOA.
4. [ast y4aCTKOB TeMIepaTypHbIX AaHOMaAMH, OTOXKAECTBASEMBIX C y4a-
CTKAMH pa3rPy3Ke TOA3EMHBIX BOJ, BLINOAHSIAACH Ka4YeCTBeHHAdA
OLCHKA HHTEHCHBHOCTH aHOMAAHH IO CACAYIOLIMM KPHUTEPHSIM!
- pasrpy3ka OTCYTCTBYET HAM KHMEET KpaiiHe HH3KYI0 HHTEHCHB-
HOCTB, HE/IOCTATQUHYIO JAAS ee PEerHcTpanM o TeMmIepaTtype
(remniepatypa AOHHBIX OTAOXKeHHH oraHuaercd or (oHoBOH He
Goace, yeM na 0.5 - 1°C);
- pasrpy3ka HMEET CPECOHIOK HHTEHCUBHOCTB (TeMreparypa [oH-
HBIX OTAOXKEHHI oTandacTcs oT (HOHOBLIX 3HayeHHIT He Goace,
4YEM Ha [OAQOBHMHY MakKCHMAABHO BO3MOXKHOTO AHOMAALHOro ah-
dexra);
- pa3srpyska HMeeT BBICOKYH) HHTEHCHBHOCTH (TeMIepartypa AoH-
HBIX OTAOXKCHHUIT NpPEeBBIILACT. IOAOBHHY MAKCHMAABHO BO3IMOXK-
HOrg aHoMaasHOro adipekxra).
B Hixeaexauueh Tabannie npUBoAATCH HHTEPIPETAINOHHBIE KPUTEPHH
H X 060CHOBaAHME AL KaXKA0r0 LIMKAS H3MEPEHHIL.

Kprrepun BoificaeHHs 30H
3HaK K pasrpy3ky ( BEAHHHHA TEMIL.
Harta u3- | Temnie- | Temnie- | Beanunnua anomaaui, °C)
MEPEHHI | parypa | patypa MakKc. Pasrpys- | Pasrpys- | Pasrpyska
BOS NoA3. | AHOMaAHMK Ka HE Ka cpea- BBICOKO#
peku, BOA, B 30He duxkcH- Helt MB- | HHTEHCHB-
oC oC pasrp.,°C pyeTcs TEHCUB- HOCTH
HOCTH
25.02.2000 3-4 8-12 +{5 - 8) 0-1 1-3 >3
25.03.2000 5-7 9.-15 +{4 - 8) 0-1 1-3 >3
10.05.2000 | 11-13 | 13-16 +(2 - 3) 0-0.5 05-15 >1.5
30.06.2000 { 22~-24 | 15-19 {5-7 -0-1 -(1-3) <-3
26.07.2000 | 25-28 | 17-21 -(8-9) -{0-1) -(1-4) < -4
26.08.2000 | 19-23 | 17-21 -2-3) -0 -0.5} {-(0.5-1.5} <-1.5
28.09.2000 ) 16~17 | 17 -2} -2-4) -{0-0.9) | -{0.5-1.5) <-1.5
28.10.2000 | 13-~16 | 17-21 +(4 - 5) 0-1 1-2 >2
12.11.2000 | 11-12 | 16-19 +5-7) 0-1 1-3 >3

Ha puc.5.6 u puc.5.7 B kauecTBe NpUMEPOB NpUBeACHB! MpadiHKM, Co-
OTBETCTBYIOLUME KOHKPETHBIM LIHKAAM H3MepeHmuii.

[ToaoxeHue 30H pasrpy3ky ¥ KadeCTBEHHAA OLEHKAa HHTEHCHBHOCTH
paarpyaxﬂ NpeacTaBAAKITCA MOAHOCTHEH) OYEBHAHBIMK H3 MoAyIEHHBIX Mare-
pHAAOB.

[TpuBeleM KpaTKoe onHcaHue Hauboace XapakTepHbIX ocobeHHocTel
[IAS TIOAYYEHHEIX TEMIIEPATYPHBIX 3aBHCHMOCTE.

[lo BceM UMKAGM M3MEpEHMIT OTMEYAIOTCS 30HBI, MOAOMKEHHE KOTOPBIX
OIpPEeIEAAETCA COOTHOIUIEHHEM YPOBHEH [IOBEPXHOCTHBIX M [TOA3EMHBIX BOJ, a
TaKxKe 3(pheKTHBHOCTBIO paborel 3LC.

[lepsast 3ona pacmosoxkena mexay IIK O u ITIK 500 u coorBercTBYeT
y4acTKy, Ha KotopoMm [193 B rpyHTe orcyTcTByeT.

TemnepaTypHble 3HOMAAMM HA 3TOM YYacTKe, KaK IpaBHAO, HMEIOT
HarGoARLIYH BEARYHHY 10 CPaBHEHHIO ¢ OCTAABHBIM npodrseM, HE3aBHCUMO

53



OT BPEMCEHH rofa (cM. HaIIpHMeP, Pe3yabTaThl HaMepeHuit oT 25.02.2000 r. u
30.06.2000 r.). Taxnm o6pa3soMm, Ha 3TOM y4YacTKE pasrpy3Ka CyuwecTByeT
Bcersa, BHE 3aBHCHMOCTH OT BPEMEHH Iofa.

Caegytomast 3oHa pacrionoxera ot [K 550 BHH3 no TeueHuwoo go TIK
1100. Ora 30Ha oTamdaeTcd 4depefoBaHHeM YYacCTKOB Pasrpy3KH IMOA3eMHBIX
BOJX ¥ YYacTKOB BOJ| H YYACTKOB ee OTCYTCTBuA. Pa3mepbi, KOAHYeCTBO y4a-
CTKOB, & TAKXX€ HHTCHCHBHOCTH Pa3rPy3KH 3aMeTHO 3aBHCHT OT BpEMCHH ro-
Aau :-xbcbex'mnﬂocm paborer 30C.

HaumMeHplllee KoAUdecTBO y9acTKoB(2-3) oTMedaerca B cpeBpase 2000
r. 1 Hos6pe 2000 r. AHAaAOTHYHBIE PE3YABTATHI [TOAYYEHB! B MapTe, Mae ¥ HIO-
He. Ilo BceM OcTaABHBIM LUMKAZM OTMEYAETCH KaK YBeaHHE€HHE qHCAa yHacT-
KOB BBICAY1HBaHHA, TAK H HOIMEeHEHHEe HX HHTCHCHBHOCTH.

O6paiaer Ha cebs BHUMaHHe TO 06CTOATEABCTBO, YTO CYLECTBYOT fle-
pHOABI, KOr/la TeMIlepaTypa [MOBEPXHOCTHBIX BOJ ¥ IOHHBEIX Ha HEKOTOPHIX
y4YaCTKAaX [TpaKTHHeCKH coBnaaer (cdebpaas 2000 r., [IK 700-750, IIK 1150-
1300, uronp 2000 r.,, [1IK 250-350). Hanboaee BepoATHEIM OOBACHEHHEM IIO-
AYHMEHHBIX PE3yABTATOB SBAFIETCH MMEPETOK Ha 3THX y4acTKax CBEpXY BHH3,
YTO MOXKeT ObITH BBI3BAHO TOABKO BAMAHHEM OTKA4YKHM ¥3 CKBaXKHH, BXO/If-
mux B 34C.

Caepnylomiasa 3oHa oTrMedaeTrcs Ha yvacTke or [IK 1100 BHM3 mo Tede-
HHIO [10 KOHLa Npoduaa. B npenesax 3Toil 30Hb] pa3rpy3ka He ukcHpyeTcs
B Te€YeHHE BCEro nepHoia Hamepenuit. Heobxonumo sameTnTh, 4To panee, B
deBpase 1994 r, A0 CTpoUTEABCTBA 3ALUMTHBIX COOPYXeHHH, MMEHHO 31EChH
durcupoBasack Hanbosee CHAbHAA TeMITepATyPHAS aHOMAAHS, OTOXKAECTB-
asieMasi ¢ HHTEHCHUBHOH pasrpy3koft HediTenpojykTa, BblCa4HBaIOILErOCH
HMEHHO0 Ha 3TOM y4acTkKe. Takum 0o6pa3zoM, Ha 3TOM Y4acTKE MEpbl, [pHHSA-
Thl€ MO 3allMTe pekn Tyallce OT 3arpa3HEHHA MPEACTABASIOTCA Hawuboaee
acpdbekTHBHBIMH.

B pesyabTaTe MCCA€JOBAHHMI BbIAEACHBl Y4aCTKH € Pa3AHYHOH MHTEH-
CHBHOCTBIO BbICAY#IBAHMA, YCTAHOBACHO H3MEHEHHE MX ITOAOIKEHHS H BBITIOA-
HeHa oLleHKa M3MEHEHHs] HHTEHCHBHOCTH BO BpPeMEHH. VIHTencHBHOCTH Bbl-
cayrBaHKMA XOpOUIO KoppeaHpoBasa BO BpPeMeHH ¢ pafoToil cKBaxKHH, BXo-
aaux B 3/1C. Ioay4yenHble AaHHEBIe TIOSBOAHAN KOHTpPOAHPOBaTE paboty 3/C
H CBOEBPEMEHHO MPHHHUMATh PellleHUA 0§ yBearndeHHH HHTEHCHBHOCTH BOMIO-
orbopa.

54



CIITHCOK AHTEPATYPhEI

. A. Y. AurtpornioB. TeopeTHyecKasa SACKTpoxumus., M., «Bricuiad mxoaas,
1975r., 568 ctp.

. Teopusuueckme HccaenoBaHUa B CKBaXKHHAaX. CrnpaBoyHHMK TeodH3HKa.
M., «Hegpa», 1984r, 438 cTp.

. B.H.Jaxuos. HHTepripeTauus Pe3yALTaTOB reoH3nyecKHX HCCAEAOBaHHH
paspesos ckBaxkuH, M., sHeapa», 1982r, 448 ctp.

. UHCTpyKUuus no 3aeKTpopassenke, 4.1. M, «Heapa», 1985r, 238 cTp.

. C.I'Komapos. T'eopusryeckie MeToAbl_-HccaeqoBaHuit cksakHH. M., Toc-
Tonrexusgar, 1963, 407 crp

. MeTons! reodhH3HKM B THIPOreOAOTHH M HHIKeHepHOH reoaornu. M., «He-
apa», 1985r.,182 cTp.

. Cemenor A. C. DaekTpopa3BenKa MeTOAOM €CTeCTBEHHOrQ 3AEKTPHHECKOTO
noad. A., <Hegpar, 1980r, 379 crp.

. DAEKTPHYECKOE 30HIAHPOBARHHE I'€OAOTHYECKOH cpeisl, 4.1., «MI'Y», 1988r.
176 crp.

. Baexrpopa3ssenxa. CnpaBodHuK reocduauka., M., sHeapas, 1980r, 648 crp.

5SS



OtneyaraHo 8 Tunorpacdun 3A0 duvpma «finka»
105203, Mockea, yn. HwkHaa Nepeomaitckan, a. 47; Ten.: 465-1154
Noanwcano 8 nevats 15.05.02. Bymara odcernas Nei.
Tupax 500 3ka. 3akaa 10300.


http://files.stroyinf.ru/Index2/1/4293787/4293787480.htm

