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1. BBEAOEHHRE

PaloThl Ha AKBATOPHAX (pekaX, o3epaX, BOAOXPAHUAAUIIAX, pPydYbIX H
IpoYHX BOLOTOKAX H BoAOeMax) Bcerga OblAM aKTyaAbHBIMH [PH pPEIICHHH
DA3AHYHBIX THEPOTEOAOTHYECKHX K Ie03KOAOTHYECKHX 3a/adv. B rocaennee
ppeMs B IOHATHE aKBATOPHH MOIYT ObITh BKAIOYEHB! OTCTOHHHKM H IIAAMO-
HAKOIIHTEAM C XKHMAKHMH OTXONAMH, a TakXKe MEAHOpPaTHBHLIE KAHAABI.

ObaacTh NPUMEHEHMS TeO(PHINYECKMX HCCACIOBAHHH Ha aKBaTOpUax,
paccMaTpHBaeMbIX B HACTOAWIEH paboTe: IHAPOrecAOrHYECKHE H 3IKOAOTO-
FHAPONEOAOTHYeCKHE CREMKH, ITOHCKOBO-pa3BeNo4YHbIE PAbOThl HA BOMY, H3y-
YyeHHe I'HAPOTeOAOIHYEeCKHX H HHIKEHCPHO-re0AOTHYeCKHX YCAOBHH Ha MECTO-
POXIAEHUSIX IMOAE3HBIX HCKOMAEMEIX, OLEHKa 3KOAOTHYECKHX H I'MIPOTCOAOIH-
YeCKHX YCAOBHH Ha obbekTax 3arpasgeHusd [NoJ3eMHBIX BOJ, MOHUTOPHHI IIO-
BEPXHOCTHBIX H MOA3EMHBIX BOJ.

OyeBHAHBIM ABAAETCH TOT QAKT, YTO HCHOAL3OBAHHE TFeOPUIHUECKUX
METOJOB ITO3BOASIET ITOAYYATE T€OAOTO-THAPOrE0AOTHYECKYIO HH(OPMAaLUIO C
BbICOKOH HE€TAABHOCTLIO NIPH CPAaBHHUTEALHO HEBBICOKOH CTOHMOCTH pabor.
[Tpu paboTax Ha aKBATOPHAX OTREAbHbIe BHIALI HCCACJOBAHHH MOFYT BHIIOA-
HATBCH C Perucrpauuedt, o AeTAABHOCTH COIMOCTABHUMOH C KAPOTAaXKOM, HTO
3aMeTHO ODAerdaeT aHaAM3 H Te€0AOTO-THAPOTEOAOTHYECKYIO HHTEPApeTaluHO
rmoaydaemMoH  HHQPOPMAILIHH.

{{o ToCAEZHEeT0 BpeMeHH reodHaniecKye uCcaeJ0BAHUS Ha aKBAaTOPHULX
Aasd PEeUI€HHS TeOAOTO-THAPOMEOAOTHYECKHX H 3KOAOTHYECKHX 3aja4 ObIAM
YOEAOM CIEeHHAAHIHPOBAHHLIX Meo(PHIHYeCKUX TPy, OTHOCKLMXCS K Hay4y-
HO-HCCACOBATEALCKHM H y4eBHBIM opranduzanuam {(HanpuMep, MI'Y, UBII
PAH, BCETHUHI'EQ). B koHne 70-x rogor B MI'Y Gnisa pa3zpaborala H 1o Ha-
CTOdIlIee BpeMS IMPHMEHSETCH ITPH 3KOAOI0-THAPOI€OAOTHYECKHX HCCAENOBA-
HHSAX TEXHOAOTHH KOMITAEGKCHBIX reoH3HyecKux HccaezoBaHuil (B33, EII,
TEPMOMETPHA, PE3HCTHBHMETPHUS), OPHEHTHPOBAHHAA HA HCIIOAL30OBAHHE Ma-
AOrAYOHHHEBIX CynoB. TaMm ke pazpaboTaHa H ITOCTOSHHO COBEPILICHCTBYETCH
TEXHOAOTHS CEHCMOAKYCTHYECKHX HCCAEJOBAHHI HA aKBATOPUAX, ITPUMEHsE-
Mad [PH CTPOUTEALCTBE H peMOHTe TpYOOoNpoBOAOR, IMOHCKE MECTOPOXKACHHH
CTPOUTEABHOI'O ChIPhA H APYIHX 3afavax. C Havasa 90-x rogos 8 AO3T «'H-
O3K» MIMPOKO NMPpUMEHSETCH KOMITAEKC FeodH3HYeCKHX METOA0B {TEPMOMET-
pud, Pe3HCTHBHMETpHA, BIO3, 31}, opuecHTHPOBAHHLIN HA BLINOAHCHHE HC-
CA€JOBAHHUH B IEPBYIO oyepens Ha HerayboKHX pekax H BopoeMax. OrnbeiT pa-
DOT I0Ka3aa, YTO PEIYALTATHI AKBATOPHAABHBIX MEO(PUSHYECKHX HCCAENOBA-
HHH [PEACTABAAIOT BBICOKMH HMHTEpeC JAS CIIeHAAHMCTOB-THIPOrE0OAOTOB
3KOAOTOB. OfHAKO YHHKAABHOCTE alrapaTypHBIX KOMIIACKCOB, HEOOGXOoAH-
MOCTH IPHBAEYEHHA K pafoTe crenuasucToB BhICOKOM KBaau(HKaHH, 3KO-
HOMHYECCKHE COOOPaXKEeHHH 4aCTO OIPAHHYHBAIOT BO3MOXHOCTE [MpHMEHEHHS
METOIOB reoHU3HKH ITpH padoTe Ha akBaTopugx. B To K€ BpeMA CerofHSLI-
HHH YPOBEHBL PA3BHTHH [pHOOpHOH Gasel, NMogBACHHE HANEXKHBIX H KOMITAKT-
HBIX U3MEPHUTEABHBIX CPEACTB, BO3POCHIHIT YPOBEeHb TEXHHYECKOH IpaMOTHO-
CTH M, HaKOHel, 3KOHOMHYeCKHe DaKTOpPsl, AeAAI0T BO3MONKHBIM BbIMTOAHE-
HHC HEKOTODBIX BHIAOB reoPU3HYeCcKHX HCCAENOBAHHI Ha aKBaTOPHSIX CHAA-
MH TH/IPOTE€0AOTOB H 3KOAOTOB.

Hactodiias pabota OpHeHTHpoBaHa NpeXJe BCEN0 Ha CIIEHHAAHCTOB,
peLIaoLMX MPHKASNHBIE 3KOAOTO-THAPOTE0AOTHYECKHE 3a1ayu. 1lpu Beibope
METOAOB, BXOAAUMX B KOMIIACKC aKBATOPHAABHOH reO(PH3IUKH, MbI orupa-

AHCH Ha CBOH OINBIT H OIBIT APYIUX OPraHH3anui, HO B NMEPBYIO OYEpPenh Yukl-



THIBAAH TaKue axTOpbl, KaK 04eBHIHOCTH (PHIHYECKHUX IpPellIoOChIAOK H
npoOCTOTA HHTEPIPETAIMH, BO3MOMXHOCTE BBINOAHEHHsE padoT ¢ HCIOABL30BAa-
HHEeM HECAOXKHDBIX B 3KCIIAYATALMH H3MEePHTEABHBIX CpeAcTR, obeCleyenHOCTE
UCIIOAHUTEAEH TIAaBCpencTRaMH. [IpH ONnmUCcaHHH ocoBeHHOCTeH TEeXHOAOIHH
noaeBBIX paBoT MBI COYAH HEODXOAHUMBIM TIPHBECTH OITHCAHUE TeXHHYECKUX
cpeliCTB, KOTopbie MOIYT OBITh H3MOTOBAEHBL COOCTBEHHEBIMH CHAAMH.

2. THOAPOTEOAOTHYECKHE H TEOOKOAOTHYECKHE
3AIJAYH IIPH PABOTAX HA AKBATOPHZX H TEO-
OHIXIYECKHE METOAbI, IPHMEHSEMBIE OAS

HX PEILIERHA

Kpyr regporecAorHYeCKHX H Te03KoAOHYeCcKHX 3324 npu paborax Ha
AKBATOPUAX Ype3BhIYAHMHO IIHPOK H IMOCTOSHHO pacuippsercd. Hauboaee
4aCTO C HCITOAB30BAHHEM IeodpH3HKH PELIAXOTCA TakKue 3a/a4H, KaK Bblcae-
HHe y4acTKOR cyDaKBaAbHOM Pa3rpPys3ky o OHY pPeK, oHeHKa KayecTBa I10-
BEPXHOCTHBIX BOJ 0 HX obIEeH COAEHOCTH, AMTOAOTHYECKOEe pacyAeHEHHEe
NMPUAOHHEIX OTAOXKEHHH. PeayabTaThl pellleHHd 3THX 33124 HCIOAB3YIOTCH
MpH BBIJEAGHHH MW YTOYHEHHH IIAAHOBOTO ITOAOXKEHHS KOHTYPa BBIKAH-
HHBaHHA BONOHOCHBIX T'OPH30HTOB H KOMIIAEKCOB, YVTO4YHCHHH TIIOAOXEHHI
304 MOBBILUEHHOH BOJOOOHABHOCTH, BHIGOPE NAOWIANOK 3aA0XKEHHS pa3Be-
KOYHBIX CKBANGHH JAS HIYHEHHA BIAHMOCBAIH TOBEPXHOCTHBIX H NOA3EMHbLIX
BOJZ, OLIEHKE 3arpA3HEHHUS IMOBEPXHOCTHBIX BOJ, H3YYEHHH CTPOEHHS IoIpY-
CAOBBIX OTAOXKeHHI, oboCHOBaHHH BEIGOpa AHHUIT THAPOMETPHYECKHX CTBO-
poB H T. X. B Hacroguwen patore paccMoOTPEHBI 330a4H, KOTOPhIE MOI'YT CYH-
TATHCH THITOBBIMH, TeXHOAOIrHs pelll€eHHs 3THX 3alla4 B HACTOMALIEEe BPEMS XO-
poiuo orpaboraHa, HAKOIIAEH OIIBIT KX pPelleHHs, YTO JOAXKHO 0BAerYUTh HC-
NOoAB30BAHHE HACTOSUIMX peKOMeHJAaluH Ha NpaKkTHKe, B rnepeyeHb 3TUX 3a-
Ha4 BXOLAAT caexylolpie.

- BblaeaeHHE y4YacTKOB CyDAKBAABHOH PA3TPY3KH (10 AHY Heraybo-
KHX BOJOTOKOBR.
- BrlgeaeHHe y4aCTKOB HHTEHCHBHOIO B3aHMOJEHCTBHSA IMOBEPX-

HOCTHBLIX H HIOA3CMHLIX BOGA 10 AY 3aKPBITBIX H [IOAY3aKPLITBIX
BOOJOEMOB.

-  OneHK2 MHHEPAAH3ALHH [NOBEPXHOCTHLBIX BOJL C BRIJICACHHEM
30H HX 3arpg3HeHHH.

- HayyeHue CTpoeHHd [ToAPYCAOBEIX OTAOXKEHHH.

- BblgeaeHHEe TAAUKOB B MHOIOAETHEMEP3ABIX [TOPOAAX.

- OuneHka H3MEeHEHHS BO BPEMEHH pa3MepoB y4acTKoB cybak-
BAABHOH PAa3rPy3KH INPH H3IMEHEHHH YPORBHS INOA3EMHBIX BO/L.

Ilpu BriGope MeTOZOB YYHTHIBAAHCE cAaelyiolMe TpeGoRaHUA:

-  OYEeBHIHOCTH (PH3UYECKUX ITpeAlloChlAOK H [IPOCTOTA HHTEpIIpe-
TaHH [T0A€BEIX MATEPHAAOB;

- BO3MOXXHOCTE HCIOAB30BaHHS IMPHMEHAEMEBIX METOIOB B IlelIeM
BAPHAHTE HAM C [TPHMEHEHHEM B KadecTse TPAHCIIOPTHOH 6a3bl
HECAOKHBIX LUIHPOKO PAaCITPOCTPAaHEHHBIX [MA2BCPEACTB (HALYB-
HbIe AQJIKH, CltacaTeabHble MAOTHI H I1P.);

- HaAHW4He Y ITPOH3BOJACTBEHHBIX OpPraHM3al(HM H3MEPHTEABHBIX
CpenCcTB, BO3MOXHOCTE NpUobpeTeHHs TaKUX CPpelcTB B OTKPHI-
TOH INpogaXe H, HaKoHel], BOSMOXHOCTE H3roTOBAEHHA H PEMOH-



ta obopyaoBaHus, HCIIOAR3YEMOIO ITPH [HOA€BbIX paborax, cob-

CTBEHHBIMI CHAAMIU;

3KOHOMHYHOCTE (OTHOCHTEABHO HEeBBICOKas CTOHMMOCTE allilapa-

Typhl H 00OpyaoBaHu#A, BbICOKas MPOH3BOAHTEABROCTE ITPH II0-

AeBbIX paborax).

O4yeBHIAHLIMHA HHIHUKATOpaMH, MO3BOASIOIIIMMHE OIeHHTE B3aHMOIAEHCT-

BHE MMOBEPXHOCTHBRIX H [OA3EMHBIX BOJ, SBAfIOTCS HX TeMIiepaTypa M MHHe-
paaHzapyg. TakuM obpaizoM, HeAeCO00Pa3HOCTE HCIIOAB30BAHUA TEPMOMET-
PUH H Pe3UCTHBHMETPHH (KOHAVKTOMETPHH| NPH reo@H3M4YeCKHUX HCcAeloBa-
HUAX Ha aKBATOPMHEX [IpeACTaBAsSIeTCA BIIOAHE odYeBHAHOH. [ad oLeHKH AVTO-
AOI'HYECKOT0 COCTABa [OPO, BhIAEACHHI TAAMKOB, OKOHTYPHBAHUY y4aCTKOB,
CAOXKEHHKIX Xopolio ¥ caabonpoHHUAaeMBIMH OTAOXKEHHSMH, TPaJHUMHOHHO
HaHboAee LHPOKO HPHUMEHSETCH 3AeKTPOpa3BeaKka METoA0M COTpPOTHBACHHH
B PasaH4HbIX MOgHQHKANUgGX. Kak JONoAHHTeABHbBIR MeToM, YacTo HCIIOAR3Y-
ETCH 3JAEKTpOpa3zBefKa MeTO[AOM eCTeCTBEHHEIX MMOoTeHIHaA0B. MMeHHo 3TH
METOAEI H PACCMATPHBAIOTCH Jasee NMPHMEHUTEABHO K PEIUEHHIO [TOCTABACH-
HBIX BhILUE 3a/ay.

3. METOOHKA H AIITIAPATYPA JIASI IIOAEBBIX PABOT

B HacrogileMm pasaese paccMaTrpHBAIOTCE METOAHYECKHE 0CODEHHOCTH
BRINIOAHEHHS MoAeBBIX paboT MeTomamMH, BXOAAHMMH B KOMIIACKC aKBaTOPH-
aAbHOH reo@H3HKH. TEPMOMETPHH, Pe3UCTHBHMETPHH H METOAa COIIPOTHBAL-
HuH. [lockoapKy He Bce ofopynoBaHHe, HeoOXoaumoe OAsi BBIIIOAHEHHS 3THX
paboT, BBIMTYCKAETCHS CepHiIHO, MbI COYAH LEeAeco0OPa3HBIM KPaTKO O[IucarTh
TEXHOAOTHIO H3TOTOBAEHUYA OBOpYHAOBaHHsA WAYW HNPHBCCTH HaA3BaHHUHA OPraHH-
3aHA, HMEHOLILMX OIILIT ero U3roToBACHHS.

3.1.Tepmomempus

TepMmoMeTpusa — MeTo, Hauboaee HaCTO UCIIOAB3YEMBIH [TPH BbIACACHHU
H MOHHTOPHHIC YYACTKORB CyOaKBaAabHOH Pa3rpy3KH, a TaKXKe 30H TelAOBOIe
3arpsa3HeHHs [IPOMEBIIUAHHBIMH H OBITOBBIMH CTOKaMH. PHIHYECKOH Ipealio-
CLIAKOH [IpHMEHEHHS TepMOMETPHU IpH aAKBATOPHAALHOH TeO(hDH3HKE SIBAS-
eTCA pa3HUlla TeMIlepaTyp [HOBepXHOCTHRIX H IMOA3EMHBIX BOZI.

MaMepeHHI TeMepaTyps! MPH HaTYPHBIX HCCAENOBAHHSAX BbLIMTOAHSIOT-
Cs KaK B BoZlg, TAK H HelOoCPEeACTBEHHO B JOHHEIX OTAOXEHHAX. IIpu HaMepe-
HHAX B BOJE MOXXHO HCHOAB30BATE AXOObIe CpencTBa H3IMEPEHHUH.! OT PTYTHBLIX
TEPMOMETPOB A0 LIHPPOBBIX IMOAYIIPOBOAHHKOBBIX HU3MEPHTEACH TeMIlepaTy-
pbl. BrioAHe [TPUIOLHEI 3KOHOMHYHEIE H ITPOCTbIE B 3KCIIAYATAIlHH TEPMOMET -
pbl «HANNA».

B To Xe BpeMa H3MepPeHHS TOABKO B BOAHOH Cpefie HE IMO3BOASIIOT [10A-
HOCTHIO PeaAH30BATE BO3MOXHOCTH TepPMOMETPHH KaK METOoA [NpH pelleHHH
THAPONC03K0AOTHYeCKHUX 3aa4. B ocobeHHOH CTereHH 3TO OTHOCHTCH K pabo-
T€ HAa peKaX, Py4YssX H IPOTOYHEIX O3epaX, Korjga pacxoahl NOBEepXHOCTHBIX
BOOTOKOB MHOrOKpaTHO [NPEeBRIINAIOT IPHTOKH ITOA3eMHBIX BOJ, 4TO HE I10-
3BOASIET BBRIAEAHTH 30HB! CYDAKBaABHOH PA3rPY3KH TOABKO 10 M3MEPEeHHAM B
BoJe.

A MOAYYHEHUA YBEPEHHBIX OAHHRIX [0 TeMIlepaType H3MepeHHS Bbi-
[IOAHSIIOT B MOJIH(PHKANIHH TEPMO30OHAHPOBaHHH ¢ 3araybAeHHEM AaT4dHKa Ha
S5-10cM B fOHHBIE OTAOXKEHUSA. DTOT ITPHEM ITO3BOASIET CYILECTBEHHO CHH3NUTD



BAHAHHE CYTOYHBLIX KoAeDaHHH, a4 TAKIKE 3aMETHO YBEAHYUTL H3IMEPSEMYIO
BEAHMYHHY aHOMaAbHOro 3PgeKTa, BbI3BAHHOrNO pasHHLUEH TeMIleparyp o-
gepPXHOCTHBIX U MOA3EMHEIX BOA. CepuiHO NoXobHbBIE YCTPOHCTBA HE BhHIYC-
gAl0TCSH, OMHAKO OHH ACTKO MOIYT OBITE H3rOTOBAEHBI C HCIIOAB30BAHHEM BbI-
[TyCKaeMbIX CEroAHSI OTE€YECTBEHHBIX H MMITOPTHBIX aaT4yuKos. OrblT pabor
rroKasaa, 4To Hauboaee MmpuroaHbl ¥ OJHOBPEMEHHO 3KOHOMWYHBI JATYUKH B
meTasaAdeckoM Kopryce THIIa MMT-4 uan ux aHaaord. [as 3aliidThl JaTYHKA
OT MEXAHHYECKUX MOBPEXIAEHHUH U THAPOH3IOAAIMH 3ACKTPHYECKHX KOHTAK-
TOB HX [IOMEIAIT B METAAAHYECKYIO TPYOKY H 3aAMBaiOT AKBBIM 3AEKTPO-
H30AHPYIOLUHMM repMeTHKkoM. Brnioase npuropaeH repMeTHK, COCTOSIUMH U3
cMeCH KaHUQOAH H aBTOMODBUMABHOIC Macaa {COAMIOAA, AUTOAR, TapaduHa) B
nporopuuu  or 10:1 po 10:2. Ilepea cmewrnBaHsiem KaHHPoAb HeobXoaumo
pacriaaBuTe. lIpyn peMOHTE 3TOT réepMETHK AeTKO MAABHTCH NaSABHHKOM H
MoXeT 6e3 TpyAa HIroTABAHBAaTLCH B II0AEBBIX YCAGBHAX. lIpH H3MEpeHURX
3TOT AATYHUK KPEIMTCH K IECTY, NAHMHA KOTOPOro ONpereAeTCH YCAOBUAMU
BLITICAHEHHH paboT {00bryHo 2 -3 ). Tlpumep 3alleakH narymMKa B Kopllyc
npUBeAcH Ha puc, 3.1.

Jaq perucrpanu¥ noxkKasaHuid TepMHCTOpa MOTYT NPHMEHSTBECE UHGD-
POBBIE MYABTHMETPBI, BEIITYCK KOTOPBIX HAAZXKEH KaK B HalllEH CTpaHe, TaK U
3a pybeoM, 4TO No3BoadeT Npuobperats HX B PO3HUYHOMN NpoaaiKe.

BasKHBIM BOIIpOCOM SBASIETCH 3TAAOHHPOBKA gaTyuka. [Ipu Heobxou-

MOCTH ITOAYYeHHE TOo4YHOCTH 0.]1°C pekomenayercs BBIICAHHMTE TAPHPOBKY
natyuka Bo BCETHMHTEO, nan B yypexeHHH, HMEIOIIEM AHIIeH3HI0 Ha 3TOT
Bug pabotr. EcaM xe H3MepeHUS BBITOAHAIOTCS ¢ ToyHocThio 0.5°C u Boaee,
TO 3TAACHHUPOBKA MOXKET OBITH BBITOAHEHA COGCTBEHHBIMM CHAAMH IIyTeM
CpaBHEHHS C [IOKA3aHHAMM 3TAAOHHOIC PTYTHOTO TEPMOMETPa C LIEHOH Jeae-
Hus He Boaee 0.20C B 3a1aHHOM HHTEpPBaase TeMmirepaTyp ¢ mwaroMm S9C.
Oasi o1leHKH CTabuabHOCTH paboThl BCEero HU3MEPHTEABHOINO KaHaaa
(DaTYHK - KabeAb —~ PECUCTPATOP] PexoMeHAyeTCs Hepeld MAapUipyTOM H IOcAe
MaplIpyTa BbITIOAHATL H3MEPEHHA B €MKOCTH C BCOJAOH B CpaBHEHHH C 3Ta-
AOHHBIM TEPMOMETPOM.

Pernctpanya pe3yaAbTATOB H3MEPEHUR MOXKET BBIIIOAHATHLCS KakK B I0-
ACBOH XypHaa, TaK M B 3AEKTPOHHbIe HOCUTeAH HHGopMmain {pocket com-
puter). PerucTpalli Ha JACKTPOHHBIE HOCHTEAH, To3poasioiue cOpaceiBats
HHOOPManHIO B KOMIIBIOTEP, NPUBOINT K CYUIECTBEHHOMY YITPOLICHUIO MIPO-
lecca npegBapuUTEAbHOH 00paboTKH M rpadHYecKOre MpeicTaBACHUS Pe3yAb-
TaToB usMepeHHH. TeM He MeHee, pPEKOMeHAYETCH BBINIOAHATH PETHCTpPAalMIo
B TIOACBOH XYpPHaa, TIOCKOABKY NpH paboTe HA BoAe BCErAA €CTh OITACHOCTH
onaganua 3ACKTPOHHBIX CPEACTB M3MEPEHUS B BOLY C BO3MOXKHOH notepei
HHOpManmu. O6paboTKy pe3yAbTaToB YAOGHO BBLINOAHSTEL C HCIIOAB30BAHH-
M CTaHpapTHBIX [IPOrpaMMHBIX cpencts Excel u Grapher.

3.2. Pe3aucmusumempus

PuangecKoil [IpearioCblAKCH MPUMEHEHHS pPe3UCTHBHUMETPHH dBAAETCH
CBR3b yneapnoro ssekrpocoliporusaerus (YOC) Boapl ¢ COAEPXRKAHMEM BOJO-
PaCTBOpHMBIX coaell. OcHoBHAA 06AaCTh HCIIOAB3OBAHMS DE3UCTHBUMETPHH —
Ra‘iECTBEHHaﬂ H KOAHYECTBCHHAS OIleHKa MHHepaAr3allHH, 9TO NO3BOAHCT
1pH FCOPH3NYECCKUX HCCAEHOBAHNEX HA AKBATOPHAX MCIOAB3OBATE 3TOT Me-
:::I IIDH BbigeaeHHM B MOHHTOPWUHIE 30H 3arpd3HeHUs [MOBEPXHOCTHBIX BOL,

ACACHIH y4aCcTKOB HHTEHCUBHOI Cy6aKBaAbHOI pasrpy3KH.
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I[Ipy HATYPHBIX HCCA€AOBAHHEX HU3IMEPEHHA IMPHXOAHUTCH BBIIIOAHATEH
kaK Ha raybuHe He 6oace 0.5 M (poAHHKH, pY4bH, HErAyOOKHE PEKH), TAK H HA
raybune Ao 30 M 1 6oaee {o3epa, BOAOXPAHHANING, KOAOALBI, CKBAXKWHbI), YTO
HAKAQIBIBAET OIIPEAEACHHbIE TPpeboBaug Ha KOHCTPYKLIMIO AATYHKOB H 0060-
PYAOBAHHA.

OTedyecTBEHHOH MPOMBIIUACHHOCTBX) CEPHHHO BBINYCKACTCSH IIOBEPXHO-
cTHBIH pe3ucTuBumerp I1P-1 [2], npuropgHeil nasi uamepenusa YOC nopob, oT-
fupacMbIX H3 BOJAOEMOB H BOJAOTOKOBH. [IP-1 BMoaHe MpHroJcH OpH MOHHUTO-
pHHTE H MapuipyTax Ha HeOOABUWHX OTKPBITBIX yYHacTKaX, OZHAKO OOAbIIHE
pPa3MEPRI ACAGIOT €ro HEYyAOOHBIM MIpU HANUTECABHBIX MApPUIPYTaX MO TPYIXHO-
[IPOXOAMMBIM MecraM. Jas mMaplIpyTosB IIO0 BOJOTOKaMm € FAyOuMHOH g0 1 M
BIIOAHE MPUTOOHLI KOoHIyKToMeps! pupmbor HANNA. PekxoMeHAYVETCH HUCIIOADL-
30BaTb KOHIOyKTOoMep DIST-4, npeaeabr H3MEPEHUH H YyBCTHHTEABHOCTD KO-
TOPOTO MO3BOAAIT paboraTh NpH MHHepaau3auMsax ao 10r/a.

OCHOBHBIM HEmOCTATKOM BBINyCKAEGMbIX B HACTOALIEE BPeMs KOHIVK-
TOMEPOB HBAACTCH HCBO3MOXKHOCTE H3MEPEHHH IIpH raybuHe, [IpeBplllarolieH
pa3Mepbl NpHbopa uAKu qanHy Kabeas (o6b1uHo He boasce 1 M).

IIpH HU3roTOBAGHHHM JAaTYHKA CBOMMH CHAAMH PEKOMEHIAYETCH HUCIIOAB-
30BaThk YETBIPEXIACKTPOJAHBIA PE3HCTUBHMETD, NpHHUMUIIHAABHAA KOHCTPYK-
HA KOTOPOro NPHUBERcHA Ha pHC. 3.1. AHaAOTHYHBIC KOHCTPYKIIMH OfIHCAND]
B {2]). [lag yao6HCcTBa BRINTIOAHEHHUS IT0AeBBIX PAboT K PE3UCTHBHUMETPY IMNOTOBAT
KOMIIAEGKT KabeacH, ofecnneyuBaloiit U3MEPEHHUA OJHHM AATYHKOM Ha Tpe-
byeMbIX raybHuHax Kak B BOOOTOKAX H BOOEMAaX, TAK H B KOAOAUAX H CKBA-
XKHHAX.

OnpencaeHre kKod@@HUHEHTA PE3UCTHBHMETPA BbLIIOAHAETCH HE Me-
HEE, 4YEM Ha TPEX 3ITAAOHHBIX PACTBOpRAaX C U3BECTHBIMH 3HA4YeHUAMHN Y2CU B
nuanaszode 0.3+10 r/a Ha dopmyase k=p x 1/AU, rae p - ¥Y3C atasounoro pac-
TBOpPa, AU H | — HaMepaemsple HANIPAXKEHUE Y TOK.

Tabanuip! U rpaduky YIC pa3auydHbix pacTBopoB puBencHsl B {5]. Jan

yaoGcTBa NpHBegem 3Haydedud YIC pgaa pacrsopa NaCl npu temneparype
20°C.

M, r / A
Y3I3C Boapi, oMM

i

01 [ 03 T 1 10
51 16.7 | 55 | 0.65

JAasi N3MEPEHHUH MOXET HCIIOAB30BATRCH IACKTpPOpA3BCAOYHAad alllapa-
Typa ua nepemeHrnom toke {AHY-3, OPA u np.}. Boaece yaobHBIM gBAAETCA HU3-
MepeHue AU ITHPPORBIM MYABTHMETPOM, 4TO ITO3BOASIET AR [IOAEBLIX H3MeE-
PEHHUE DE3UCTHBHMETPHH U TEPMOMETPHH HCIIOAL30BaTh CAHHBIN HEAOPOroi
H KOMITaKTHBIN H3MEPUTEABHBIHN IIpHGop. B 2ToM cayiae HeobXoaHuMO H3rQTo-
BUTH UCTOYHHK CTAOHAHUIHUPORAHHOIO NEpeMEHHOIO TOKA, YAOBACTROPAIOLIHHA
CaeayroumM TpebopanuaM: GUKCHpoBaHHad pabodas 4acToTa B OUAIIA30HE
100 T - 1 &'y, Beamwuuua ToKa — 1 mA, crabuauzauma — He xyxe 1%. Ha
PHc. 3.2 npHBeAcHA IKOHOMHYHAS CXEMa aHaAOTHUYHOIG TeHEparopa, OIlpo-
GoBanHas Hamu B TeueHue 5-TH aeT. JIaa KOHTpPoas cTabuabHoCTH pPaboTs!
BCEIrO HU3MEPHUTEABHOro XaHaAa (JaTYHK-KabeAb-T€HepaTop-H3MEPHTEABHDIMH
Npnbop} 11€A€COO0OPA3HO B XOAE IOACBBIX paboT BBITIOAHATH €XKenHEBHBIE M3-
MEpPEeHHA B KOHTPOABHOM PACTBOPE C MOCTOSHHBIM 3HadeHHEM Y3I3C (EMKOCTD
C BOZO}H).
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3.3. Memod ecmecmeerR020 INeKMPUUECKD20 nons

ECTECTHECHHLIE JACKTPHYECKHE [10AH BBISBIBAIOTCH OOABILLIMM KOAHYecT-
goM OPHPOJAHLIX IIPOUECCOB, cPpeAr KOTOPLBIX IIPHHATO BBIAEAHTE CACAYHIIIHE:

B OruciumensHo-goccmaHogumensvHble, BO3HHKaw0T Ha KOHTakKTe

IACKTPOHHEIX H HOHHLIX NPOBOAHHKOB, HaOpHUMep: pyHda, rpadHr,
YIrOAb H BOAa, a TAKXE MPH WHTEHCHBHOM PA3AOXKEHUH OpPraHHKH.
BeAY¥Ha 3THX HOOTEHIIMAAOB B HNPHPOAE MOXKET JocTurarb COTEH
MHAHNBOAKLT.

B Judpysuonrno-adcopbuuornsie. udPy3HOHHBIE NOTEHIIHAABI BO3-
HHKAlOT Ha KOHTAKTE PacTBOPOB C pPasAHYHOH MHHEpasH3allHeH HAH
[IOPOA, HACBILEeHHBIX 3THMH pacTBoOpaMH. ARcopblLKOHUHEIE IOTEH-
IIHAABI BO3HHKAIOT Ha KOHTAKTE NopoJd € pa3saH4YHOH AHHMHCTOCTLIO.
PersCTpHpyIOTCH OHHM COBMECTHO H I103TOMY He pasfeasiorcsi. BeaH-
IHHa HX COCTaBAsICT J0 HECKOADKHX OECATKOB MHAAHBOABT.

B dunsmpayuoHhsvie, Bo3aHHKAIOT IpH OBHXEHHH HOHOB 4Yepe3 MOPhI
H TPEUIHHBI [IOPOAbl. 3aBUCAT OT I'PAAHEHTA JaBAcHHSA, PHABTPAUH-
OHHOH AKTHBHOCTH M VAEABHOTO 3AEKTPOCOIIPOTHBAEHUA, Beanunna
HMX MOXeET AOXOAUTHL A0 HECKOABKHX NECATKOB MHMAAMBOALT Ha IoOp-
HbIX peKax.

IlpH pelIeHHH THAPOreOAOrHYECKHX M IEO3KOAOTHYeCKHX 3afay HCIIOA-
HHTEAH CTAAKHBAIOTCH [IpEeHMYUIECTBEHHO € d:)HApraLlHOHHbIMH H g py3u-
OHHO-aJICOPOLIHOHHLIMH [TOTEHIIHAAAMM.

PUAbTPALIMOHHLIE MOTEHIMAAbl Hauboaee KOHTPACTHO IIPOABASIIOTCH
NPH OTHOCHTEABHO HHU3KHX MHHepasH3aunsix (00 0.1 r/a).

IloCKOABKY B npHpope TakKas cHTYallMd BCTpEyaeTcsl HE YacTo, Ha
IIPAaKTHKE MBI HMEEM Jea0 B OCHOBHOM € AHMPPY3HOHHO-aAACOPOIIHMOHHBIMH
IOTEHIIHAAAMH, 4YTO I03BoAdeT NpUMeHsaTe MeTOR Ell nag oneuxu axTosoru-
YECKOro cocTaBa INPHAOHHBIX OTAOXKEHHH (2HAAOTMYHO ucroab3lopaHHio [IC
IIPH reOH3IUYECKHX HCCAENOBAHHAX B CKBAYKHHE).

B Ka4eCTBE 3AeKTpPO/I0OB MOrYT HCIIOAB30BATLCH CEPHHHO BLIMyCcKae-
Mbie aaexkTpoabl 3H-1 [7] A ux aHaaoru. 3aliOAHHUTEAL 3AEKTpoda — Hachbi-
WEHHBIH pacTBOp CudSOs Ha QUCTHAAHMPOBAHHOH BOJE. Ha BCEX 3ACKTpHYE-
CKHX COeJHHEHHSIX BBIIIOAHHETCH TILIATEABHAA THAPOHIOASIIHA.

Hauboaee ynobHo BLIMOAHATH [MOAEBble H3MEPeHMA 1o cliocoby IMOTEH-
lIMara, Korpa HENnoaBHXKHbBIN 3aekTpon (N) ocraercst Ha Gepery, a IOaBHXK-
HbIH saexTpoX (M) nepemeiaerca ma naaBcpeACTBE € pa3zMEYeHHBIM TIPOBO-
AOM, roACOeAHHEHHbBIM K 3aeKTpoay N. B Ka4eCTBE peErdcTparopa MOXKET KC-
I0AL30OBATHCA KAK CepHHHAasa 3AeKTpopassefodHad annapartypa Jas NOCTOAH-
HOTO ToKa (AD-72, OPA}, tax 1 wudpoBbic MyabTHMETPbI. Paborer EIT Bbinmoa-
HEIOT npopuadaMH pauHoii He Boace 200-300 M (bosee panHHBIe NpoBOma C
TPYnoM cMaThIBAKTCH B BOAE).

[Ipn BeIMOAHeHMH NoAeBLIX paboT B 006A3aTeALHOM ropsAnke epen H3-
MEPEHHAMH 110 NTPohHAIO ¥ IT0 Ux OKOHYAHHIO H3MepPAeTca cofcTreHHast pas-
HOCTb nmoTeHIHAAOB MEXKY SACKTPOLAMH B TOYKE CTOAHHSE HEMO/BHKHBIX
mﬁKTpoﬂDH.

[Ipu o6paboTke roAeBBIX AAaHHBIX BO3MOXHOC CIloa3aHHE COOCTBEHHOH
Pa3HuIk1 noTeHMaAoB pasbpaceiBaercd 10 BCEM TOYKAM HaMepeHuH {7].

HeobxopguMmo otMeTHTD, yrto Mertog Ell BeCEMa 4yBCTBHTEAEGH K TEXHO-
PCHHBIM 3ACKTPHYECKHM TOMEXAM, YTO OIPAHHYHBACT €ro [IPHMEHEHHE B
IPOMBILIIACHHBIX paiioHax. [IpH aHaAM3e Pe3yABTATOB [IOAEBBIX KCCACHOBAHMI
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HeoGXOAUMO YUHTBIBATE, 4TO raybHHHOCTE MeToaa Ell, Kak NpasBHao, HE Ipe-
BLIIIAET HECKOABKHX METPOB,

3apucuMocCTh noreHiHasoB EIl or muorux npHpoaHeix (pakTopoB Nnpe-
NONpPENEASiET OTHOCHUTEABHYIO HeOAHO3HAXHOCTL HHTEppeTaluy. 3ta 0cCo-
BeHHOCTE neaaeT oba3zareabHbIM KoMIlaekcUpoBarHHue EIl ¢ Mmerodom collpo-
THBACHHAH, MO3BOASIOUNICTO PEUIATE aHAAQTHYHUBIC 3ajadyd ¢ Doae€ BBICOKON
oaHo3Ha4YyHocThIO. [To 3TOR nipuyuuHe Meton Kl npH patoraxX Ha aKBaTOPHAX
MCTIOAB3YVETCH NPeHMYUIeCTBCHHO KakK BerioMorareabtbii., B TO Xe BpeMd BEI-
COKAsl MPOH3IBOAHUTEABHQCTE IIOAEBBIX paboT U OTHOCHUTEABRHAd IIPOCTOTA MX
BBRITIOAHEHHS JNCAAKT LCACCOOOPA3HBIM €ro HCIIOAL30BAHHE IIPH ACTAABHOM

OKOHTYPHUBAHHUHU AHTOAOTHYECKHX KOMIIACKCOB C 00A3ATECABHOW 3aBepPKOH BEI-
DEACHHBIX 30H METOJOM CONPOTUBACHHUH.

3.4. Memoo conpornuenenuii

PH3IHYECKOH NPeRNIOCBIAKON IPHMCHEHHS METOAAa CONPOTHUBACHUHN dB-
AARTCH 3aBHCHMOCTE VAEABHOTO 3ACKTPOCONPOTHBACHHUS OT FAMHMCTOCTH, TIO-
PHCTOCTH, CTEHECHH TPEUMHOBATOCTH [pacKapCcTOBAHHOCTH), (PU3HYECKOIo
COCTOfIHHS ITOPOJ, MHUHEPAAK3AlIMH [TOA3CMHEBIX BOJ.

OcHoBHbie peHiacMbIe 3aJa4yHd [IpH aKBaTOPHAABHEIX I'€Oo(hH3HYCCKHX
HCCAEJOBAHHUAX — OLCHKA AHTOAOTHYECKOIO cocTaBa IIPUAOHHBLX OTAOKEHHHA C
BRIACACHHEM YYACTKOB, CAONKCHHBIX XOpouIo U cAafonpoHuUaeMBIMH [10pPO-
AaMH, BBIACACHHUE 30H I[TOBHIUICHHOH TPELWHHOBATOCTH, BHIICACHHE U MOHHU-

TOPHHI KOHTYPa 30H C NOBbLIIUEHHOH MHHepaAHU3allcHd MNOA3EMHEIX BOS,
OlleHKa& MOLUHOCTH MHOTOACTHEMEP3ABIX ITOPOS U BBISACACHHUS B HUX TAAHKOB.

ITo 3HAYMMOCTH METOH COMPOTHBACHHSA MOKET UCIOAL30BATECH KaK JOMOAHH-
TCABHBIH (B KOMITACKCE C TEPMOMETPHECH H pe3HCTUBHMETPHEHR), TaK H OCHORB-
HOI.

PaboTe! MeTOAOM COMPOTHBACHHH BBIIIOAHSIOTCH B ABYX MOAHPUKAIIH-
AX ~ 3aekTponpodpuanposarue (3I1) u ougupasanue (B33). TexHoAorus I10-
AEBLIX paboT M MHTEppeTaiy ACTAaARHO onHcaua B paborax [8,9], mosromy
30CCh PacCMaTpHBAalOTCH HEKOTOPbhle OCODEHHOCTH r10AeBbLIX paboT H aHaanu3a
HX PE3IVABTATOB NPUMEHHUTEABHO K paforaM Ha akBaTopUaX.

I1pH BBINOAHEHHH MOAEBBIX pafor 06LIYHO HCIIOAB3YIOT YCTAHOBKY, B
KOTOPOH IIPHEMHBIC H MHUTAIOHIME AHHUH IIAOTHO CMOTAaHbLL B «KOCY», Ha KOTO-
POH 3a(UKCHPOBAHBI 3ACKTPOABL.

HMaMepHTEALHBIC H MHTAWIUME 3ACKTPOARI YAOOHO H3roTaBAMBaTh H3
OTPE3KOB MeaHOro MHOIOXMABHOrO nposoja [MIT uwap 6elroBoro xabeas.
IaHHa oTpe3koB ~ okoao 0.5 M, HaMHa 3A€KTpoaa IIPH [IAOTHOM HaMoOTKe Ha
«KOCy» — 3-7 cMm. ViaMepeHdsa obObivHO BBITIOAHSAIOTCA 4Yepe3 KOMMYTaToOp, I10-
3BOAAIIOLUHHA OCACHOBATEARHO [I0AKAIOHATE HEODXONHMMEIC 3ACKTPOLDI.

Tpebyemana TrAyGHMHHOCTE AAsd METOmA CONPOTHBACHHH MpPH 3KOAOTO-

THAPOreoAOTHYECKUX paborax Ha akBaTtopHsax ofeIyHO cocraBageT oT 0.9+1M
no 20+30 M.

PexomeHgyetrcsi IpH U3MEpeHHAX paboTark ¢ "KOCoH" U3 MPHEeMHBIX
JAEKTPOAOB IIPH (DHKCHPOBAHHOM IIOAOKCHHHM [MHTAKIMX. Taxko#l II0AX04
obecrne s HBacT BO3MOXKHOCTE HUCIIOAL30BAHHUS MHOTIOKAHAABHEIX HU3MEPHTECACH,
TTO3BOASIIOILIHX BBIIIOAHSITE OJHOBPEMCHHBIC H3MECPCHUS Ha BCEX PajHoOCax,

HaunboasuwInit 3¢pPEKT OT TAKHMX yCTAHOBOK AOCTHUIrAETCH, KOTKa HeoO-

XOOHMMO BBIIIOAHHTE 3HAYHUTEABHBIHR 06beM H3MEPEHHH 3a OrpaHH4YEHHOE BpPE-
M.
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Pexomenayemple paamepsl Kkocnl nax AB=100 m

LT - a

"NolNe ol 1 2 3 | 4 5 6 7 18 9 [10

or aaextpoma | 010,71 1,3 11,9 31| 53 84 | 14 (22|38 !62
A po [IpHEM- ' | | | i f f
Hblx JACK - |

]

nos, M | ) |

pasHoc AO 1 1612542685112 18 [ 30|50

o T

Paboret MeTogoM OI1 BhIMOAHSIFOTCS HE MEHee, YEM Ha NBYX pa3HOCax,
TO3BOARIOUWMX OLIEHHMTE H3MEHYHBOCTL YIC B TpeOyeMOM HHTEPRAAC TAYOHH.
O6BIYHO 3TH PA3HOCHI BLIGHMpParoTcs U3 yeTwhipex (AB=2M, 5™, 20Mm, S0mM).

PaBoTEl METOAOM CONPOTHBAEHHUSA MOTYT BECTUCL C MOBEPXHOCTH BOADL
(Koca BHCHUT Ha Mronaaskax) Hau co aHa. [Ipu Goabuinx raybuHax xKoca Gykcu-
pyeTCst C TIOMOUIBIO IAABCPEACTBaA (pe3HHOBasl AOAKA, KaTep M mnpod.), NpH
masblx (10 0.5 M} NepeTacKuBaeTCs 110 MEAKOBOABIO BPYYHYIO.

AHAAH3 DPE3YALTATOB H3MEePeHHH, BHIIIOAHEHHBIX C [TOBEPXHOCTU BOMABbI,
BBLITIOAHHETCH MO CTaHaapTHLIM MetopMkaM (8. [Ipy anaau3e HaMepenui,
BHINOAHEHHBIX MNOHHLIMH YCTAHOBKAMH, HeoOXoqHUMO yUHUTHIBATH, YTO 3HAYeE-
HHUS Px HA HaYaAbHBIX pasHocaxX OyAyT ollpefcAdThCH TAKIKE COOTHOUIEHHEM
¥3C Boab! M 1i€pBoro npuiaocHHoro caod. Ha puc.3.3 npuBeneHsr SBYXCAOH-
Hele KpHBble B33 21a9 nmoBepxHOCTHOR ¥ AOHHOH yCTAHOBOK.

OBBIMHO BBIIIOAHEHHE NOACBBIX paboT ¥ aHaAH3 PE3yAbTaToB 3ACKTPO-
NpoPUAUPOBAHHSR HE NPEACTABASIOT TPYHOHOCTEH Aad JWIAOMHPOBAHHBIX
CIICLIHAAUCTOB AI0BOT0 ypOBHA, BBINTOAHAIOIIHX [TOHCKOBO-Pa3BeaodHbie H
3KoAOTO-THAPOTeoAOTHYEeCKHE pa60'1‘1=.1. [IAs BBIMTOAHEHUHSA ITOACBBLIX paﬁm‘ % |

aHaAHM3a pe3yApTaroB BO3 pekoMmeHAyeTcd I[IPHUBACKATh CHELHMAAKUCTOB-
recpU3UKOB.

4. METOJHYECKHE OCOBEHHOCTH PEINEHHS
rHJPOIrEO3KOAOIHYECKHX 3A/IAY HA AKBATOPHSIX C
HCNIOAB30OBAHHEM M'EOPH3HYECKHX METOHOB

4.1. Buidenenue yuacmros cybaxeanvHoil paszpysxu no ony
He2nYyboxux eodomoos (pex, pyubes, METUOPATRUSHBIX
Karanose}

4.1.1. OcHoguoli mMeTon - TepmMomeTpusi. JoMoOAHHUTEABHBIE METOLBL —
pesucTusuMeTpud, 31 BH3.

4.1.2. PU3UYecKHE TNPEATIOCEIAKY ~ PA3HHIIA TeMIIEPATYP MMoA3eMHbIX H
NOBEepPxHOCTHBIX BO.

4.1.3. llepen nHagasom uaMepeuHil H3MepsHCTCA TeMnepatypa IoA3eM-
HBIX BOJ MEPBOIrQ OT IMOBEPXHOCTH BOAOHOCHOIO TOPH3OHTa B CKBAXKHHAX U
POIHUKAX, & TaKXKe TeMIlcpaTypa MOBEPXHOCTHBIX BOJ IO OTHCALHBIM TOY-
KaM. Pa3HOCTE MexXAy S5THMH BEAHUYHHAMH TI03BOASCT OLIEHHUTL BEAHYHHY
MaRCUMAABHOIO 0XKHMAAEMOT0 aHOMAALHOTO 3ddeKTa.

4.1.4. llpuMenenne TepMOMETpHUK IAA BbIACACHHA ydacTkoB Cybax-
BaAbHOH pasrpy3ku HauBoAee 3¢ eKTHBHO B epPHoJ BPEMCEHH, Koraa pas-
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Tl

Puc. 3.3. [leycnoutHbie kpusbie B33 ans noBepXHOCTHO

(1-noBepxHOCTL BOALI, 2-AH0, undpa B INNMNCe - OTHOWE HUE YAe NbHbIX

3NeKTPOCONPOTUBNEHUA AOHHBIX OTNOXEHUN U BOALI).
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gulld MeXxQy TEMNEPaTYPOH NOA3EMHBIX H NOBEPXHOCTHBIX BOJ MaKCHMAaAb-

HA.-
B aAeTHee BpemMs pa3HHIA TeMIlepaTyp HOA3IEMHBIX K [MOBEPXHOCTHRIX
goj1 CoCTaBasieT OT 4-6°C (B BEPXOBBAX PEK H PY4bEB, Ha NOPHEIX pPeKax, B 06-

AQCTH Pa3BrUTHS MHOroAeTHEMEP3ABLIX 1opoA) fo 15-25°C (Ha paBHHHHBIX pe-

xwax). Ilepen AegoCTaBOM M NOCAE AENOXOJa pa3Hulla TEMNEPaTYP PEOKO npe-
gpitaetT 4+8°C.

B To xe BpeMd MIPK BbIAEAEHHH YYaCTKOB MHTCHCHBHON CYDAKBaABHOM
pa3rPy3KH TEPMOMETPHA MOXET BBINOAHATLCA B TEYEHME BCETO rOAA, 3a HC-
KAIOYEHHEM OAHOH-ABYX HEMNEAB BECHOH M OCEHBIO, KOTJa TeMnepaTyphbl OMI-
3eMHBIX BOJ K NMOBEPXHOCTHBIX BOJ pPAaBHbI HAH cAaB0 pa3AHMYHMEL.
| 4.1.5. Ilpn HaTYPHBIX HCCAENOBAHHUAX BbLITOAHSIIOT M3MEPEHHSA TeMIIe-
paTypbi NPHAOHHOTO CAOA MOPOA N TEMIIEPATYPbl BOALL.

HM3mepeHusa TeMnepaTypsl [IPHAOHHOTO CAOst [IPOM3BOAAT ¢ 3araybaeHu-
eM JaTYMKa B TPYHT Ha TAYOMHY 3-10 cM. PekoMEHAYETCH BbiAepXUBATE TAY-
HUHY ITOTPYKEHHUA JaTYUKa NOCTOAHHOH.

HNamepeHnsa Temiieparypbl Boabl PEKOMEHAYETCH BhINOAHATH BOAH3H OT
[HA.

4.1.6. Ha poaHuKax H NpHTOKAX U3MEPEHHS BBIMOAHAIOTCH B TPEX TOY-
KaxX: B POAHMKE {IPHTOKE}, 0 K IMOCAE ero BIAJACHUSR B OCHOBHOE pycao. [IpH
U3MCPECHUAX B POAHHKE CACOVET IIPOBOAUTL HNPeABaPHTECABHYIO OLEHKY €ro
pacxona.

4.1.7. PaccTogHHe MeXAY TOYKaMH H3IMEPEHHH onpencasieTCsa oxaijae-
MBIM Pa3MepoM 30HLI CYDaKBaAbHOH Pa3rpy3kH (He MeHee ABYX TOYEK Ha 30-
HY).

[Ipn BbhisiBAGHHM TeMIepaTypPHOH aHOMAAHH BBINCAHAIOTCHA ACTAAH3A-

IIMOHHBIE HCCAENOBAHHA, [IO3BOASIIOUIME YTOYHHMTE €e pa3Mep. OO6biYHO Ha-
TYPHBIC H3MePCHUs BbIMMOAHAIOT C wlaroM 50+:150 M, a npH AeTasH3au#H C
LIATOM O+2J M.

4.1.8. lipuBA3ka K MECTHOCTH Bo BpeMsl mapllpyTa BLIIOAHAIOTCH II0
TolloKapTaM M NaaHam HeobXoauMoro macurraba. PekoMeHOyeTcs HMCIIOAB30-

BaThb CITYTHHKOBbLIE HABUIATOPLL, 4TO oBACT{acT Co3aaHUe LM POBOH OCHOBLI
JAS CXEM M KapT oTpaboTaHHbiX yIACTKOB.

4.1.9. B kayecTBe AONOAHKUTECABHOIO MeToAa 1eAaccoobpa3Ho KCIIOAR30-
BaTh pe3vHcTuBuMeTpurio. IPPEeKTHBHOCTE PE3IUCTHBHMETPHU ONPEACASICTCS
Pa3Hu1eHd [IOBEPXHOCTHRIX K IIOA3EMHLIX BOJA NO MHIEPaAH3alMH, a TakXe
OTHOCHUTECABHOH KHTEeHCHBHOCTHIO CyBakBasbHOH pa3rpy3ky. B obszaTeabHOM
opaAnke PE3UCTHUBUMECTPHUS BBLINOAHSAETCA 0 POAHHUKAM H IIPHTOKaM (CM.
IIYHKT 4.]1.6).

4.1.10. Pe3yABTHPYIOIIMMH JJOKYMEHTAMHU [ASI [TOACBBIX H3MEPEHUH AB-
ASTIOTCS:

B cXeMa pacnoAoXKeHHS npoduaci H TOYEK KIMECPCHUH;

B noAeBOil XYPHAA C pe3yAbTaTaMH H3MEPEHHH B [IPUBA3KE K [Ipodu-
ASIM U TOYKAaM, YKa3zaHHEIM Ha CXeMe (MAH AHCKeTa C TeEMH XCE faH-
HbIMH]};

B pe3ayAbTaThl U3MEPEHUH (TeMmepaTypa AOHHBIX OTAOXKEHHH K BO/bI,
a Taxkxke YOC Boxapl) B rpacdpuyeckot opme. [JaHHpie 110 OCHOBHOMY
pPa3fcay MpeACTaBAsIIOTCH B BUAC rpaPHKoOB M0 KaXX/J0My IIapaMer-
py. [aHHpIe 110 pOAHUKAaM H NPUTOKaM I[IPeACTaBAAIOTCH B BHAE OT-
NEABHBIX TOUCK.
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B of6a3aTeabHOM HOpsaAKe HAHOCUTCH AMHUSA peAbc(a HAH YKA3bIBACTCH
HaAllpaBACHHKE TelUeHHd, a TAKKE TOUYKH NPUBA3KH (MOCTEI, 6HPoabl U T.I1.}, ACT-
KO OMO3HABAEMBbIC HA MECTHOCTH.

4.1.11. BriaeacHHE yYaCTKOB CYDAKBAABHON pasrpy3KH BhINOAHAETCH
0 yyaCTKaM aHOMAABHBLIX 3HaueHHH TeMrepaTypbl JOHHLIX OTAOXKeHHH. Lle-
ACCOOBpAa3HO 3aMETHUTE, YUTO B A€THEE BpeMsA CybaKpaAbHAsl pasrpy3ka NposB-
ASIETCH KAK OTHOCHUTEABHO OTPHLIATCABHAS aHOMAAMHA TeMOepaTyphl, 4 B 3UM-
HEE — KaK [MOAOXKUTECABHAA.

Ha puc.4.1. npuBefcHB! THUIIOBBIE ACTHHUE TEPMOrPaMMEl.

Oag ynobcTBa BBIACACHHA aHOMAaAMH I1eA€CO00pa3HoO [IPOBECTH AWHHIO
(POHOBBIX 3HAYEHHUH TEMIOCPATYPHI JOHHBIX OTAQXKEHHUI. JTa onepauud Mo-
3BOAAET He OPHUHHUMATL BO BHHUMAHHUE HEHU30EXKHEBIC IlAaBHbIE H3MEHEHUSA
TeMOeparypbi BO BpeMEHH B TeHdeHHe JHA TPH JAHTEABHBIX MapllpyTax.

4.1.12. KauecTBeHHAs OIleHKA OTHOCHTEABHOH HMHTEHCHBHOCTH CyDaxk-
BAaAbHOH pPa3rpy3KH BbIIIOAHAETCA IIYTEM CPaBHEHHA TEMIIEpaTypbi BOAbBI C
TEMIICPaTYpPOH AOHHBIX OTAOIKEHHN Ha aHOMAABHOM YydacTke (puc. 4.1}.

4.1.13. [JotoAHHUTEABHBLIM KPHTEPHEM OLEHKH HHTECHCHBHOCTH Cybax-
BaAABHOH PAa3Trpy3KH MOXKET CAYKHTH COOTHOIUCHHe YIZ3C BoAbl A0 H MOCAE
ydacTKa pa3rpy3kH. HarmoMHHUM, YTo AOCTOBEPHOCTE 3TOrO KPUTePpHS onperc-
AFICTCH Pa3HULICK MUHEPpAAU3AIHMH [TOA3EMHBLIX H [TOBEPXHOCTHBIX BOA.

4.1.14. OkoHYaTeABHBLIM JOKYMEHTOM MOPH BBLIACACHHH Y4YacTKOB CyD-
aKBAAbBHOM PA3rpPy3KH ABASIETCH IpadHK H3MEPEHHBIX NapaMeTpoB, HA KOTO-
POH HOMOAHHUTEALHO HAHOCHATCHA YYACTKH C aHOMAABHLIMH 3HAQUCHHAMH TeM-
Ieparyp, COOTBETCTBYIOIUME ydacTKaM CybakpasbHON pPa3rpy3KH C OTHOCH-
TEABHON OUEHKOW HX HHTCHCHBHOCTH.

Ha puc.4.2 npUBeAcH NIpUMEp HCHOOAL30OBAHHA TEPMOMETPUU AR BhI-
HEACHHUA YYaCTKOB CyDakBaAbHOHM Pa3rpy3KH IIPH pa3BEAKE Ha BOAY Ha O4-
HOM H3 00BbeKTOB B YaMypTHH. OOBLeKTOM Pa3BEOKH ABASAHCH BOJOHOCHBIE
FOPHU30HTE! U KOMIIACKCHI, NPHYPOYECHHLIE K TEPPUICHHO-KapOOHATHBEIM KOA-
ACKTOPaM, PasfacACHHLIM PAMHHUCTLIMH NIpocaodMHU. Ha yyacTKaxX BHIKAMHHUBE-
HUA BOALI 3THX MNOPH30HTOB MOTYT APeHUPOBATHCH PYULAMH H pexkaMH. Pabo-
Tl IIPOBOAHAHCE B HIoa€. [AybuHa pno gHa 1o peke cocraBasisaa 1+1.5 M.
MoutHoCTs asAloBHSa - 3+5 M.

PaboTer BbImoaHAAUCKE ¢ mraroM 100-150 M (npH petaau3aluu ~ 50 M).
[lo pe3yabTataMm akparopHaabHOH IeoH3HKH OBIAM YBEPEHHO BLIAEACHBI OT-
pPHLIATEABHBIC aHOMAAHK TeMIICpaTypPhl JIOHHBLIX OTAOKCHHH, YBA3BIBAEMEIC C
ydJacTKaMH CyDakBaabHOH pa3srpya3ku. ComnoctaBacHHe TEMIIEPATYPhi HOHHBIX
OTAOKEHHH H BOAbI HA aHOMAABHBIX Y4aCTKaX HO3BOAHAQ AATh Ka4YCCTBEHHYIO
OLIEHKY HHTEHCHBHOCTH pa3rpy3kn. Hanboaee BbICOKAS HHTEHCHBHOCTE Obiaa
OTMEYeHAa Ha y4yacTke B pafioHe aBToMocTa. llo naHHLIM pe3uCcTHUBHUMETPUHH
YCTAaHOBACHO, YTO BOALI B PEKE MpeCHble, a MUHEPAAH3AILHUA BOAbBI M0 PYYLAM-
OPUTOKAM H OPUOOPTOBLIM POAHHKAM HECKOABKO HHIKE, ueM B peke (Y3IC
BOJbI 110 NIPHTOKaM M pogHHKaM B 1.1+1.3 Beilwe, yeM B peKe). AHAAOTHYHBIC
pe3yAbTATHl OLIAM TOAYYEHBI IO ABYM peKaM, [IPOoTeKalollUM Ha yyacTKe pa-
botr. Pe3yapTaTe! aKBaTOpHaALHOM IeO(H3MKH MO3BOAHAH YTOYHUThE CXEMY
Pa3MCILCHHAA ITONCKOBO-PA3BECAOYHLIX CKBARXKHH, YYaCTKH HNPOBEOCHHA T'HI-

POAOTHYECKKX paboT U NyHKTh! oTOopa npold JAd M'HAPOXHUMHYECKHX HCCAEHO-
BaHUH,
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Puc. 4,2, Peaynbratel reoduanyeckux pabor no p.Jliora (1, 2, 3 - TEMNEPATYpa J0HKbIX OTAOXEHUHA, TEMNEpaTypa 1
Y3C Boab OCHOBHOrO pycna; 4, 5, 6 - TO Xe nNA NPUTOKOB Y POAHUKOB; 7 = NUKUS $OHOBbLIX 3Ha4YeHUi TeMnepartypsi; 8, 9 - Temnepa-
TYPHbIE aHOManuu 1 COOTBRTCTRYIOWME UM YHACTKK CYOaKBaNLHOR Pa3rpy3ku COOTBETCTBEHHO BLICOKOM U HU3KO WHTEHCVUBHOCTM.



4.2. BoideneHue yuacmsKoe UHMEeHCUBHO20 e3aumModeticmeaeust
NOBEPXHOCMHBLX U NOO3EMHbLX 600 no ony 3AKpPLIMbLX
U nonysaxpuimoeix 6000emos

4.2.1. OCcHOBHbIE METOABI ~ TEPMOMETPHA, I, B33, JonoaHHTeALHBI
MeTOA — PESHCTUBHMETPHS.
4.2.2. IlpuBeneM NpeArioChIAKM A1 HCIIOAL30BAHHS TEPMOMETDHH. B
3aKpPBIThIX H MOAY3AKPBITBIX BOAOEMAX PACIIPENCACHHE TEMIIEPATYPERI Ha TAy-
fuHE OMHCBhIBAeTCA 3KcnoHeHToH (T~ e*H), O4yeBHOHO, YTO HA MOBEPXHOCTH
BOIOEMBI TEMIIEpaTypa OyZeT paBHa TEMIIEPATYPE BO3AYXA, a Ha AHE — Oyner
OTIPEACAATHCH YCAOBHAMMU B3aUMOACHCTBUS BOJA BOJOEMA H TOA3IEMHBIX BOII.
Ha pHC. 4.3 IpHBeAeHbl THIIOBLIE TePMOIPaAMMBI JAS Pa3AHYHBIX YCAOBHHA.
4.2.3. Y4acTKH cybaxBasbUOH pa3rpy3kH C BBICOKOH MOCTOBEPHOCTHIO
MOTYT OBITH BBILACACHBI 110 NAHHBIM TEPMOMETPHH.
4.2.4. /lag BBIZEACHHA YHACTKOB C APYTHMH YCAOBHAMH B3aUMOIEHCT-
pusi HECODXOUMO HCIIOAB30BATH METOMA, CONIPOTHUBACHHA, MPHUMEHSIONMHUCH NAd
OLIEHKHM AHTOAOrHYECKOIO COCTaBa NMPHAOHHBIX OTAOXKEHHH. Boaee noapobHo
3TOT BOMPOC pacCMaTpHUBacTCA B pasfcae 4.4,
4.2.5. amepeuna Ha BoAoeMax NMPOHU3BOOAT MO CETH npoduaeit, pas-
MelICHHE KOTOPBIX ONpeAeasieTCsl pasMepaMH BOOEMA M OXKHAAEMBIMH Da3-
MepaMH YJACTKOB HHTCHCHUBHOIO B3aHMOAEHCTBHA.
4.2.6. Vlamepenua TeMnepaTyphbl BEIIOAHAKTCH B ABYX TO4YKAX — Ha I10-
BEPXHOCTH U Ha aHe BopoeMma. OQHOBPeMEHHO 0043aTEABHO HIMEPACTCS TAY-
6iHa BoAOEMA, JAfl YETO MOXKET OBITE HCIOAB30BaH Kabeab TepMOgaTYHKA.
4.2.7. Ilpu 3aMeTHOM pa3AMYHM MOBEPXHOCTHBIX H MOA3EMHBIX BOJ 10
MUHEPAAH3AlHH, a TaKKE NMpH HeoOXOAHMOCTH OUCHKH MHHEPaAH3allUd TOo-
BEPXHOCTHBIX BOJA B KOMIIACKCE C TEPMOMETPHEH BBINMOAHAETCHA PE3HCTHBH-
MCTPHS .
4.2.8. [lo Bepery BonoeMa B 00A3aTEABHOM TIOPAAKE BBIIIOAHAETCH TEP-
MOMETDHA C TEPMOIOHAHPOBAHHUAMH JAG BBIACACHHA BO3MOXHBIX Y4YaCTKOB
beperosoit cybakBaabHoOR pasrpys3kd (cMm. 4.1},
4.2.9. TlepeaABUIKEHHE TI0 BOAOEMY PEKOMCHIYEM BBITOAHSTEL HA DPE3H-
BOBOH AOfKE.
4.2.10. Kpaenrie ToukH npodvaci 3aKpPelASOTCS BELUKAMH, ABASIO-
UWHIMHCA OpPHEHTHPAMH IIpH MEepeMEIIcHHUH 1o BonoeMy. lipuBAska MyHKTOB
H3MCcpeHH BBITOAHACTCA C MOMOILBID MEPHOro LHypa. Ilpu HeoGxonHMoCTH
TOYHOH TornorpadH4YeCKON NPUBA3KH NYHKTH H3MEPEHHH NPHBAILIBAIOTCSA
HMHCTPYMEHTAABHO HEelOCPEACTBEHHO B nipoliecce HabatofeHHix.
4.2.11. Pe3yAbTHDPYIOILMMH AOKYMEHTAMH [JAfl TIOAEBBIX H3IMEPEHHH
TEPMOMETPHH ABASIFOTCS:
B cxeMa pacnoAOXKeHHA NpodHACH H TOYEK H3IMEPEHUH,
B 0oAeBOH XKypHasa C U3IMEPEeHHBIMH H 00paBoTaHHLEIMH AaHHBIMH B
IIPHUBA3KE K NPOPUHAIM U TOUYKAM,;

B rpadHK 3aBHCHMOCTH TeMIEPATYPB! OT FAYOHHBL,

R  rpaduku H3MEPEHHEBIX nMapaMeTpoB Mo orpaboTaHHbIM NpoPHAAM C
yKa3aHHEM YHACTKOB JIAST BBITIOAHEHHSA paBoT METOZOM CONpPOTHBAE-
HUH,

4.2.12. Tlo peayabraram aHasu3a AaHHBIX TEPMOMETPHH H PE3UCTHBH-
MCTPHU BHIGHMPAIOTCH YYACTKH [Af IPOBEACHMS 3ACKTPOPA3BEAOHHBIX pafoT
MeTonom BI3. Ilepen meTogom B33 cTaBAT CAeAYIOIIHE 380aH:
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Puc. 4.3. Tunosbie rpabuky M3Menenun Temn €paTYpPhb! NDUIOHHON O CIOS BOIB]

B 32BMCMMOCTH 0T ITYOHHBI 10 3AKPHITHIM ¥ NOAY3IAKP bITHEM BOKOEMAM
(1 - ana yyacrxon cybakpanesoii pasrpyixu, 2 -~ AR Y43CTKOB HHQHALTDAUNY HAH

OTCYTCTBHI 33METHOID BIZUMOZEHCTBH NOBeP XHOCTHEIX H MOA3EMHbLIX BOA),
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@ OuUeHKa AHTOAOTHYECKOI'O COCTaBa MPHI0HHBIX OTAOXKEHHUH € BBIAE-
ABHHEM HHTEPBAAOB, CAOXKEHHBIX XOPOLIG M CAADOIMPOHHIIAEMBIMH
[I0POAMM;

# DBplacaeHde U OKOHTYpHBaHHe 30H [IOBBIILIEHHOH MHHEpaAH3alluu
MOA3eMHBIX BO/J (IIpH He 00X0AHMMOCTH).

4.2.13. BblaeaeHHE Yy4acTKOB cybakBaAbHOH pa3rpy3KH BbITIOAHSIETCH

o AaHHBIM TEpMDMCTpHH, KakK V4aCTKH C TeMIlepaTypoH IPHUAOHHOTO CADH
gOMbL, BAN3KOH K TEMIIEpAType IIoA3EMHbBIX BOA.

Y4acTKH HMHQPUABTPAIIMH BbIJAEASIOTCH II0 pe3yAbTaTaM 3AeKTpOpa3Ben-
i KaX Y4aCTKH, CAOXKEHHBIE XOPOLIO IIPOHHIIAEMBIMI OTAOXKEHHMAMH.

B pe3yAbTATE HHTEPNPETALMH COCTABASIOTCS CACAYIONHE JOKYMEHTBI:

cxema (kapra) usobar;

cxema (kapra) YOC (MHHepasuzaliMu) Boabl MPHUAOHHOIO CAOS;

cxemMma (kapTa} U3oTepm;

cxemMa y4acCTKOB HHTEHCHBHOINO B3aHMOACHCTBUS ITOBEPXHOCTHLIX
H NOAIEMHbBIX BOT;

B rpadpHKH N3MEDPEHHBIX TAPAMETPOB ¢ HaHeceHHEM peabeha AHA U
re03AEKTPHUECKOro pa3pe3a NPUBOHHBIX OTAOXKEHUH,

B kayecTBe NIpHMEpPA MPHUBEAEM Pe3yAbTATh! aKBATOPHAABHBIX reodH-
aHYeCKHX HCCAEIOBAHHH TI0 BOg0eMaM B OKPeCTHOCTH I'. TOABATTH, BBIMOA-
HeHHbIX B X0J[e NMOHCKOBO-Pa3Be/I0OYHbIX paboT HA BOAY.

Bonoemsbr {03epa U OTCTOMHHUKH} HMEIOT NPEHMYLIECTBEHHO HCKYCCT-
BeHHOE MpPOHCXOXKAeHHe (cTapble MecyaHble KapbepPbl). [JJOHHBIE OTAOXKEHHUS
Ha 03€¢pax NREACTABACHDBI INMDPEUMYIIIECTBCHHO HEOUeH-YETBEPTHUYHBLIMH I[IecC-
KaMU, MEPEKPLITBIMH MAAOMOIIHBIM CAOEM HAa. B OTCTOMHHKAX HA AHE YAO-
WeH CAoK TAHHBLI MOUTHOCTBIO 10 5 M.

HccaenoBaHuA BBITIOAHSIAMCH B Hioae 1998 r. Mo AeBATH 03epaM U OT-
croffHUKaM. TepMOMETPHA H PE3UCTHBHMETPHUS BLIMOAHSANUCH 110 NIPOPHATM
¢ waroM 10+25 M. B33 {ABRB=100 M) npoBoayance no TeM xKe NpodHasM C
waroMm 23+-30 M.

Ha puc. 4.4 B kadecTBe npuMepa MpUBEEHB! Pe3yabTarbl paboT No
npouadM, rnepecexaroiiyM o3epa NoeNo8 u 7 ¢ pa3rHYHBIMH yCAOBHHAMHU
B3aUMOJIEHCTBHUA MOBEPXHOCTHLIX U MNOA3EMHBIX BoJd. M3 npuBeneHHbBIX JaH-
HbIX O4YeBUOHO, YTO NMPH OAHHAKOBBIX raybDHHax Temmeparypa [IpHIA0HHOIO
CAOA CYLIeCTBEHHO OTAHYAETCs: uaa o3epa Ne8 Ha raybuHe 5-6 M oHa cocTaB-
Afer 7-8°C, a a8 o3epa No7 cocraeBasier 19-20°C. AHaAU3 pacnpelicACHUS
TeMnepaTypsl ¢ raybHHOH 110 BceM H3YUeHHBIM BOAOEMAM M0OKAa3aA, YTO yBeE-
PCHHO BLIEAAIOTCA BA THNA 3aBHCHUMOCTH (pHC. 4.9},

OTanHyuTesbHass 0CODEHHOCTh NMeEpPBOro THIA ~ BBIXOA € YBEAHYEHHEM
FAYOHHB]I Ha MOCTOSHHbBIE 3HAYEHUA TeMIIepPaTypPhl, He 3aBUCALIHNE OT MAyDHHBI
H Copnafalomme ¢ TemnepaTypoil Mof3eMHbIX BOJI, YTO MOATBEPAHAOCH B pe-
3YAbTaTe TEpMOMETPHH CKBAXUH.

OTaHYHTEABHAH 0COBEHHOCTD BTOPOI0 THIA - HE3HAYHUTEABHOE MTAABHOE
Nagenue remnepatypsl C raybuHol ¢ focTxenneM Ha raybunax 5-6 M 3na-
H€HH}, comocTaBHMBIX C TEMIIEpaTypamMu Ha [10BEpXHOCTH.

MareMaTHndeckas obpaborka nokasasa, 4To Aas oDOHX TUIIOB 3aBHUCH-
MOCTH TemrepaTypsl OT MAYOHHBI MOAYYEeHHbIE AAHHBbIE HAHAYHWIMM 06pa3oMm
NMIpoKcHMUpPYOTCH 3KCNIOHeHToMH. [Ipy 3TOM MoKasaTeab CTEMEHH JAfl 3aBH-
CMMocTeit nepBoro Tuma cocraBasier: -0.07+-0.075, a mas BTOpOro THma:
-0.18:-0.22. Pe3yAbTaThl MaremarTHyecKoll oOpaboTKH NMpPUBENEHBI B HHUXKE-

cﬁﬁlwm LIeH TabAHLIE.
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%p%mw HA cebDs gpHMMAHHE, NTO SCCHMIITOTHYSCK NS EMH‘@%HM TeM-
PHAOHHOUD Cagsl MERAIOTCAE B MHTEpBast OT !
| Y 6°C no 9.8°C. 310 BBI3BA 2
PEHHOTD TeMIIePpaTVPHOro 3alPHSHCHWH, NPpHBCALUETO K H3MEHEHHWIO TeMep
TYDBI NIOA3EMHBIX BOM.
o obpaszon, copllaleHue TEMIEPDATYPEL TIPHAOHHOID CAOH BOoILL ©
WMﬁﬁP%Wpﬁﬁ noA3eMubIX BUA N0 O3epaM € 3@BHCHMOCTBIO TMEPBOrO THIIA
CHL 0 HAAAMPAH CY DAKBAARHOH p&?&f??&ﬂﬁ He MOMOHT HamMepe-
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ymaﬁﬂmﬁﬂaé ﬁ_
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PAIPES IPHAOHHEIX OTAOKCHHH OKA3AAC
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TEAREMBIR C PAMEAMY, YADECHHBMME HE2 AHO niaaMo-

ITROTD Jxpana. TerkHm H * KOMIIAEKCHBIH
& 33 FIOIBOAMA mmzmmm MYO HE MO~




Ha puc. 4.6 npusemens! MPHMEPh! PE3YABTATOB aKBATOPHAABHOMN reo-
H3UMKN 1O AByM O3€paM C Pa3sAHYHbIMH yCAOBHSIMH B3aUMOAEHCTBHS ITO-
BEPXHOCTHBIX U MOA3EMHBIX BO/I.

ITo o3epy 3 Bpia BbLOEACH YYACTOK cybaKBaABHOH PAa3rpy3KH 10 OTHOCH-
TEABHO OTPHLATEABHON anHoMasaHU TeMiepatypsl. K 3TOMy 2Ke YV4acTKy Mnpu-
YPO4EHbl TOYKH C MaKCHMaAbHBIMH 3HAYEHHAMH MHHEPaaHU3allldH, YTO SBAS-
€TCH KOCBEHHBIM NOKAa3aTEABCTBOM CYDAKBAaABHON Pa3rpy3KM BOA NOBBILIEH-
HOH MHHEpPaAHU3alHH.

[To o3epy 7 OblAH BBLAEAEHB! YYACTKH HHGPUABTPALIHM 110 AaHHBIM B33,
KakK y4acTKH ¢ MaKCHMAaABHbIMH 3HAYCHHAMU YIC NPHAOHHOIO CAOS HAA, YTO
YKAa3bIBAET HA €r0 OnecYaHeHHOCTh. KOCBEHHBIM NOKA3aTEABCTBOM HH(DHABT-
paluu siBasgercss ToT akT, YTO HA ITHX XKe yyacTKaxX oTMedaioTcest 6oaee BbI-
COKHE TeMNepaTypbl (25-26°C), yeM Ha apyrux y4dacTtkax (21.5-22.5°C} ¢ co-
nmocTaBUMbBIMH raybuHamu (3.5-4.0 M}

PeayapTaThl akBaTOpHAABHOH reo(bH3UKH HCIIOAB30BAAHCH IIPH COCTAB-
ACHHH CXeMpbl MHHEPAAH3AIIMH TTOA3EMHBIX B MOBEPXHOCTHBIX BOJ, MPH OLIECH-
K€ YCAOBHH TIHTAHHSA LIEAEBOINO BOMOHOCHOTO KOMIIAEKCA, Has 33JaHUSA TOYEK
rHAPOXMMHYECKOro onpoboBaHns H YTOUHEHHUSA TMOAOKEHHS! I'MJIPOreOAOTHYE -
CKHX CKBAasKMH.

4.3. OuerHxa MuHepaANU3AUUU NOBEPXHOCMHBLLX 800 ¢ 8bldeleHuem
30H UX 3APAIHEHUR

4.3.1. 3Ta 3agaya MOXeT pewmarbcs MPH OLEHKE MHHEpasH3allMHi Kak
B NNPOCTPAHCTBE, TaK U BO BpeMEHH. OCHOBHOII METOA - pe3HCTHBHMETpHS
(KOHOYKTOMETDHS}.

4.3.2. du3HYecKHe MpenlioChIAKH — B3AUMOCBA3b MEXKIY cOAEpKaHHeM
BOJO PACTBOPHMBIX COAECH (MHHepaAH3allHeil) U yIeABHBIM 3A€KTpPOCOINIpOTHB-
ACHHEM {TPOBOHMMOCTEK)), ONKCHIBAEMas 3aBUCHUMoCTRIO |1,31;

Y3C,,,. =10/ (C_ I f,, +Ci i [,

af ai

rae Ca 1 Cx ~ KOHIIEHTpallHd aHHOHOB M KATHOHOB B pacTBOpE, la u Ik
- UX MoaBHXKHOCTH, fa U fx — KOIPPHUIHEHTDB! 3AeKTpoNpoBoAHOCTH, Harom-
HKUM, YTO YIC, naMepseMoe B pE3HCTUBHMETPHH H 3A€KTPOITPOBONHOCTE (Y],
u3MepsieMast B KOHAYKTOMETpHH 0DpaTHO nponopiiodaabssl: YOC = 1/,

4.3.3. Ilpu muHepaau3anu® 00 00 r/a BzauMocBa3b Mexay YIOC Boapl
(oMM} U MuHepaausaumeitr M (r/a) ¢ xopouwei gag NpaxTHKH TOYHOCTBIO OITH-
cbiBaeTcs ypaBHenneM suaa YOO =C/ M, rae C - nocrosuHasa BeaH4HHua. [ad
BuHApHBIX 3AeKTpOAHTOB C MEHAETCH B AHAIIA30HE OT O+0 Oas XAOpHA0OB, A0
10+14 nas cyasdartos. [Iag rugpokapborHaros C = 7+8. Hanomuwmm, yro mo-
BEPXHOCTHBIE BOABLI OTHOCATCA NPEUMMYHIECTBEHHO K TuApokapboHaTHOMY
THITY.

4.3.4. YOCgoma 3@BHCHT OT TEMIIEpPATYpPbl. JTA 3aBUCHMOCTBH C XOPO-

el A MpaKTHKH TOYHOCTBIO OMUChIBAeTes ypaBHeHHeM YOC = Y3y x {1-
a(t-20}} [S5], rme ¥Y3Coo ~ 3uadenne. noaydeunoe npu remneparype 20°C. TeM-

nepaTtypHblit Ko3dduiienT o 3@BHCHT OT CoCTaBa CcoAeif U TeMIlepaTypsbl, HO
oast auarnaszona 0-50°C ero BeandHHy MOXXHO NpUHHATH paBHOW 0.022. TakuM
obpasoM, npu UMeHeHUHN TemnepaTtypbl Ha 10°C YIOC Boas! MeHsercs npH-
MepHo Ha 20%.

4.3.5. Ilpu BeINTOAHEHHH paBOT 10 HerayOOKHM MMOBEPXHOCTHBIM BOAC’
TOKAaM H BOJOEMAM H3MeEPeHHs BbINOAHNAWTCH Ha Aue. [Ipu pabore na raybdo”
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Pesynerarsl akBatopuansHoin reodmamkm no ozepy Ne3,
Cxema u3obar Cxema niomuHep Cxema n3oTepm

1"
Ve

o=

Peaynkrathl akBaropuansHo reoguanky no oaepy Ne7.
Cxema u306at Cxema nsomuHep

PUC. 4.6. Npumeps pe3yNLTATOB AKBATOPUANBHBIX reodUIUYECKMX UCCNeoBaHKiA No o3epam
B OKPBCTHOCTH . ToneATTH (1 - yNECTKM MHTOHCUBHOIO B3aWMOABHCTBMSA NOBEPXHOCTHRIX
W NOASOMHBIX BOJ).
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a.1.4.2.4-4 2.8,
4.3.7. H’pﬁ PEIHCTHBHUMETPHHE B
Hgm @ﬁﬁﬁﬁfﬁ‘ﬁﬁ mgyﬁﬁ?ﬁm : IT @H BOOAT ¥ eAH0oB TeMIlepa
cHAyeMad tpopmyasa s NMpuBefeHus K Temnepatype 20°C (O):
e | [ﬂ+ﬁﬁ22{£ mzﬂﬂ

obA3aTEABHOM TIOPSIKE

£ S
Hlast ﬂﬁﬁﬁﬁm
' BBITIOAHSTIOT ITApamMeT
?@M H Ha ODLIMH XUMHY f D HMOCT
HHE JOCTOoRE pHMK KOAMMCCTBCHHEIX OLICHOK me pﬁ,ﬂma AHH 110 ﬂMHBiM
u , H TEEKIRC Hpﬁ g Wﬁﬁﬂﬁﬂ HH MOHHTOPHHrA [TapaMeTp¢
' - OAHSIFOT i3aATeABHOM ITOPAIKE.
a¥d KOAHYECTReHHASA ﬂmﬁﬂm MHHEpaAH3AIIHH MOXKET Bb
M [M’ %} ‘? ﬁ‘ YA [Owmu].
4.3.10. ; AOCTOBEPHAH KOAHYECTBEHHAS DaAH
LHH BEITIOAHAETCH [10 IMITHPHYECKHM 3BHCHMOCTHM, COCTABACHHEIM
IVARTATAM [IaDaAMETPHYHECKHX H3MEDeHHEH.
IMpumepst rtopobu: i
JeHel Ha puc. 4.7.
4.3.11. PeryaapHble H3IMeDCHHA BHIITOAHSIIOTC:
HEIM 123 M@QTH@MM e j__:.f-.l-' M HAH ﬁpﬁﬁﬁ&ﬁﬁﬁmm K OOAT
e i . T % ; '* WL ‘.___ W @Kﬂ ﬁgﬂ t HE 094, ’? Sl TOBBITLIE -

%MM@HHMM CPHCH~

NOBTOPHOCTEIO
4.3.12., Pe

CTHBHUMETPHH ABASIOTCS
B cxema pacnoaOeHHR H’?ﬁ?ﬁmﬁ H TOMEK MWEWmfﬁ*

- ﬁ&&ﬁ‘mﬁ WEHM C | ; 1 obpabot

MEHTAME IIOACBBIX H3IMEDEHWH pe3i-

EM,&M&HM& ITHX pmm
[E }w ﬁpﬁm PHAM.
| ﬂﬁpﬁmﬁ mpﬁwgmm - mmﬁwmm 30H ¢ MHUHEpaAW3alHck

Pt

4 :‘i M ﬂpﬁ Mﬁ:ﬁm’mpﬁﬁm BBITIOAHACTCA OLIEHKAa H3MCpPCHHI MHHEpa

OTHOCHTEABHO (DOHOBBIX 3HAYECHMH, 34 KOTOPBIC ITpi-

IMAKTCA PEIYVARTATHI H3IMEPCHMH ﬁﬂ&}”ﬁﬁﬁ%{'&w Ha 3TEnc ChCMKH, NMPpCAaiine-

"BYROLLER maﬁﬁmpﬁﬂm, MAH HA nﬁpmm IFTale .
Gmﬁﬁm HIMEHCHHMH MOMKCT OAHATECH ,M}’ MH ITYTAMH.

B o afcoas i = M Megoxn, € M

!.E' 7

OTHEIM maﬁ&ﬁmm ﬁmﬁﬁaﬂﬁ'
KYLLICE, & Mwﬂ - {HTHOBOS 3HaYeHHE MHHEDaAW3AL
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Puc.4.7. IMnuprueckie 3aBHCHMOCTH MOK,1Y YIILHLIM X I1EKTPOCONDO-

THBACHHEM B MHHCpA TH3aUNHEH BOAbL( 1-Loakwexninasckoe MITN B,

OpermMywiecTBEHHO FuaporapbonaTible soas, 2- MIIB Tatapcrana,
npeHMyullecTB8e HO CYJNILPATHLIE BOAbL).
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B 10 OTHOCHTEABHBIM 3Ha4YeHUAM M3MEHEHHH M = (M-Maou)/ Moos.

Takasi OLIEHKA ITO3BOASAET INOAVIHNTE NIPeACTABACHHE O HArIpaBASHHOCTH
ﬂsMeHEHHﬁ BO BPEMEHH.

YyuThiBas o0paTHO IPOMNOPIHOHaALHYIO B3aumMocefdk YI3C Boabl H
JHTHEPAAUSAIINY, DEKOMCHAYEM BBIMIOAHHATE BBIYHCACHHS [0 CAEAYHOLLIM
WPMYA&M:

AM =Np, —p)Ip, P

oM =(p, —p)/ p

rae p - TeKyllee, a pd - POHOBOE 3HAYEHHE Y IC.

4.3.15. B peayabTraTe 00paboTK¥ AAHHEIX MOHHTOPHHIA IPEACTaABAS-

oTCA CAEYIOLITHE TPAPHKH M CXEMBI:

B rpaduKM H cxeMbl M3MepeHHBIX (YIC) uaM paccyuTaHHBIX (M) n1a-
PAMETPOB JAf KaxXAoI'0 LHMKAA HADAIAEHHH C YKA3aHHEM BPEMEHH
U3MCpPEHUH;

B rpadHKU ¥ CXeMbl ADCOAIOTHBIX M OTHOCHTEABHBIX M3MEHEHHI MH-
HEPAAH3ALIMKE JAH KaXX/J0ol0 IIHKAA HAOAIONECHHHM II0 CPaBHEHHIO C
(POHOBBIMHM 3HAYECHHSIMH.

4.4. H3yuernue cmpoeHus nPpucdoRHbLX OMI0HCEHUU

4.4.]1. M3y4yeHHEe CTPOCHHH TIPHUAOHHEIX OTAOXKEHHH BLIIOAHACTCH HA
DCHOBE OLIEHKM AHMTOAOTHHECKOrO COCTABA TIOPO/ C MCIIOAB3OBAHHEM BAEKTPO-
PA3BE/IKH.

4.4.2. OCHOBHOH METOM — JACKTpopa3BefKa METOA0OM COIIPOTHUBAEHHH B
monrdpukanuy BO3. [JoToAHHTEABHBIE METOAbLI ~ JAEKTPONPOhHAHpOBAHHE
{311) 1 MeTon ecTecTBEHHOTO IToast {ETT).

4.4.3. Tlpu noaeBnix paborax merozamMu BO3 u Il npueMHbie ¥ ITH-
TRIOILLME ACKTPOABI MOTYT PA3MEILIATECH KaK Ha JIHE, TAK M HA ITOBEPXHOCTH
poasl. [lpu paborax mertonom EIl sAeKTpo/bl pazMelIaIOTCH TOABKO HA JHe. B
#CTAABHOM METOMHKA ITOACBEIX pabor Ipu paboTe HA aKBATOPUAX aHaAOTHY-
Kbl HAa3eMHBIM paboTaM, pACCMOTPEHHBIM B [4,9].

4.4.4. HHTepnpeTall¥d pe3lyasTaToB B33, BBINTOAHEHHBIX C ITOBEPXHO-
8TH BOAELI, NPOBOAMTCH IO CTAHAAPTHEIM MeToAHKaM. IIpH HHTEpIIpeTAIlMH
B33, BRIMOAHEHHBIX CO [OHA, TEOPETHYECKOH OCHOBOH SBASETCH PELUEHHE
NpsaMol zamaun BO3 paa niorpyxkeHHoro aaexrpona [8]. IIpuMeprl gBYXCAOH-
HBIX KpuBbix B33 IAA QOHHBIX YCTAHOBOK NPHMBENcHBEL HA puHc. 3.3. B oTaH-
WHe or kpuBbIX B33 maf HaszseMHBIX YCTAHOBOK A€Basi ACCHMIITOTA KPHBBIX
B53 HAH NOHHBIX YCTAHOBOK paBHA 2Psomn X P.EHBL/ (pEIGﬂJ:I + P,:[Ha)- Llast AOCTOBEP-
HOM olenky Y3C NPHAOHHBIX OTAOXKEHMH HCHIOAB3IYVIOT NAHHEIE PE3HMCTHBH-
MeTprii. OLeHKA AMTOAOTHYECKOINO COCTABA BbIEAEHHBIX I'E€03AEKTPHYECKHX
MOPHIOHTOB BBITIOAHHAETCH HA OCHOBAHMWH ITapaMeTPHYECKMX MaMeDEHHH, BbI-
ROANEHHEIX B IYHKTAX C U3BECTHAIM paspe3oM (LIypdbl, CKBEXKHHDBI, Y4ACTKH
NMSopa nomuBIx Npob HA TPAHCOCTAB H I1po4.). B Ka4eCTBE OMOPHBIX AAHHEIX,
MOsBoAsIIONMX yCTAHOBUTE CBSI3E AHTOAOTHYECKONO cocTasa Topox # Y3C
MOXeT GhITE MCIIOABZOBAH OIIBLIT paboT HA YYACTKAX CO CXOMHBIMH I€OAOTHYE-
LMY yeaosuamu. Ha puc. 4.8, npuBeneHbl Hanbosee YaCTO BCTpeYarOUIHECH
¥3C s BOMOHACBIIEHHBIX TIOPOM Pa3sAHYHOIO AMTOAOTHYECKOIO cocTaBa
N0u Munepaanzanuu no 1 ©/A.
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4.4.5. MHTEpHpeTaAlHs PE3VABTATOB 3JACKTPONPROGHUAHPOBAHHA aHAAO-
ry4YHa HHTepnperaudu guarpaMMm KC nipu reopH3vYecKuX HCCAENOBAHHSAX
CKBaZKIHH.

IIp anaanse pe3ayAbTATOB H3MEPEHHH 0 JHY CAEAYET HMETH -B BHAY,
yTO JASl CHTYanu, Korga BeanydrHa pazHocoB AQ (AB/2) connocTaBHMa ¢ TAy-
6uHONH 0 AHA, 3HayeHHA KC MoryTr 6bITh MCKazKeHbI B 3aBHCHMOCTH OT CO-
OTHOUIEHHS Peom/ Propon (PHC.3.3):

B psoan/ Propen <1 ~ 3HAYEeHHUR] KC 3aHHUKEHEI;

B prom/ Priopon > 1 — 3HaYEeHH KC 3aBHILICHEI.

IMeppasi cuTyauyd (Peoast/Puopon <1) BCTpeyaeTcs Hamboaee yacro. Br1o-
pasi CHTYalHsl THUNHYHA JAS PAHOHOB C YABTPANPECHBIMH ITOBEPXHOCTHBIMH
BOMAMH H INPEHMYILIECTBEHHO TAHHHCTBIMHM IIPHOOHHBIMH OTAOXKEHHAMH
(pafioHbl KpafiHero cenepa, BLICOKOMOPHBIE MAATO U T.11.). TeM HE MEHEEe, NpH
HaBplKE HHTEpnpeTauud auarpamMm KC uuTepnperanus rpadpukon MOHHOIO
FAEKTPONPOPHUAHDOBAHNA METONOM CONPOTHBAEHHI BhiToAHseTca 6€3 3a-
TPYAHEHHH.

4.4.6. HMurepnperanusa pedyarTaror EIl anasorvyHa MHTeprnpeTauuH
auarpamMMm 11C npu reopu3H4eCKUX HCCAENOBAHMAX CKBAasKHUH.

OTpunareabHble aHoMmasnu EIl coorBeTcTmyrOT yyacTkKaM, CAOXKEHbI
OTHOCHTEABHO NMPOHHIAEMBIMH MOPOAAMH, & MMOAOXKHTEABHBIE ~ y4aCTKaM C
OTHOCHUTEALHO CaabonponunaeMsiMi noposamM#. Haubosee nOCTOBEPHO HH-
TepnpeTallia rpadukos H cxeMm Ell srinoAHseTcs npd 3HaHHHM AMTOAOTHYE-
CKOI0 COCTaBa rnopo/l Ha HEeCKOABKHX y4acTKaxX, COOTBETCTBYIOLINX MAKCH-
MAaABHBIM H MHHHMAABHLIM 3HAa4YEeHUAM EIl. OueHka AHTOAOTHYECKONO CocTa-
Ba HA aHOMAaAbHLIX yyacTkKax ElIl MoxeT BLINOAHSTBCH C HCIIOAL30BAHHEM
B33 u 3II.

CaelyeT UMeTh B BHAY, YTO OTHOCHTeEabHAs AU PepeHUHPOBAHHOCTD
rpahukos ElIl sameTHO HUXKe, yeM rpadukos KC. B To Ke BpeMda y4acTKH C
BBICOKOH ITPOHHILIACMOCTBIO 10 pe3yabTaTam Ell BoizieAsoTcsa ¢ BBICOKOH JOC-
TOBEPHOCTBIO.

4.4.7. PeayasTHDYIOIIME JOKYMEHTHI MIPH OLIEHKE CTPOECHUS NPHUIOHHBIX
DTAOKEHHH,

B Metoa B33

- TEOIACKTPHYECKHE pa3pess! no npodpuasaMm B33 ¢ HAHECEHHUEM AHTO-
AOTHYECKOI'0 COCTABA BbIJIEACHHBIX NOPH30HTORB K AHHHEH peabeha qHA,

- Tabauua uau rpagHK COOTBETCTBHR AHUTOAOTHH M Y3IC BbBIAEACHHBIX

FEOIAEKTPHUYECKHX MNOPHIOHTOB;

- CXEMBI (KapThl] AMTOAOTHYECKOI0 COCTABA NPHAOHHBIX OTAOXKECHHH C
BBIZIEACHHEM YYACTKOB, CAOXKEHHBIX XOPOUIO M CAADONpPOHHUIAEMBIMY
OTAOXKEHUAMH.,

B Merog 311 u EIl: rpadhuxky u cXeMbl H3MEPEHHBIX NAPAMETPOB C
VKA3aHHEM AHTOAOTHYECKOIO COCTABA BhiAEACHHBIX 30H.

B xayecrTBe npumepa npHsedeM peayabTaThl JI1 # EIl mo gHY peKd
Kenposka (Tlyuikurckoe MIIIIB B KOxuoM [Tpumopse, puc. 4.9). UsmepeHus
BBITIOAHSAKCE C UIaroM 295 M, HA V4YaCTKe C aHOMAABHO HH3KHMH 3HAYCHHAMI
ETT miar cocraeasa 5+10 m. Taybuna no aaa He npesenuasa 0.5 M. Ma npuse-
ACHHBIX IM'paUKOB BHAHO, YTO 3HAYEHHA px MEHSAIOTCH B LIMPOKOM AHANA30-

He ot 30-50 oMM o 200-300 M, 4TO NMO3BOAAET HAOEIKHO OLEHHBATE AHTOAO-
M™yeckuil cOCTAaB NMPHACHHBIX OTAOXKEHMI B HHTepase raybmn 2-5 M. 1o
AaHHbIM EIl yBepeHHO BRIAEACHA OTPHUIIATEALHAS AHOMAAMS BEAHYHMHOH O SO
MB, coBIaalOIlad C YHAaCTKOM MaKCHMAABHBIX 3HayeHuit px (200-300 OMM) H
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OTOXKAECTBAAEMAS C YYaCTKOM Hanboaee HHTEHCHBHOIO B3aUMOAeHCTRIY mo-

BEPXHOCTHBIX ¥ TIIOA3EMHEIX BOA, AHTOAOIHYCCKH CAOXKCHHBIM BaAyHHO-
raACYHHKOBBIMH OTAO2KCHHSMH C ITICCKOM.

Pe3yAbTaThl HCCACOBAHHH HCIIOAB30BAAHCE IPH COCTABACHHH CXeMb
BOAOIIPOBOIMMOCTH AAAKOBHAABHOI'O BOAOHOCHOI'O I'OPH30HTA, a TAKXE [Ipu
3alaHMH y4acTKa KYCTOBOM OTKA4YKH JAH ONPEACACHHS CBA3H C peKoil. Pe-
3yABTATBl FHAPOMETPHH (PHc.4.9), a Tarkske pe3yapTaTsl ODP rioaTBepaHAn
naHHbIE, ITOAYYEHHBIE C HCTIOAB30BAHHEM IeO(PHIMYECKUX METOLOB.

4.5. Boidenenue nodpycnoesvix manuKoe
6 MHO201EMHEMEPINBLX NOPOoaAx

4.5.1. OCHOBHOH METO/Zl — 3AEKTpOpa3BEAKa METOLOM COMNpPOTHBAEHHS
(B33, 3Il.

4.5.2. PusHYeCcKHE NpeanochiaAky — AHddepeHuHanus o YOC Mmeps-
AbIX ¥ TAABIX TOPOA.

4.5.3. 3anaya 3AeKTponpoHMAMpOBAHHA ~ BBIAEACHME IDAHHIl TaAU-
koB. 3anaya B33 - olleHKa MOLIHOCTH MHOIOAETHEMEP3IABIX MOPOA, U3YYEHHE
CTPOEHHS IO1PYCAOBBIX OTACKEHHH.

4.5.4. IlpH noA€BBIX paboTax IMTAOIUME H IIPHEMHBIE SACKTPOB] MO-
ryT paclioAaaraTbCs Kak I10 IHY, TakK ¥ HA [MOBEPXHOCTH BOABI. B ocTaspHOM
HoAEBBIE PabOTEI BBEITOAHHAIOTCH B COOTBETCTBHH C [4].

4.9.5. PopMaspHad uuTepnperauud B33 u Ol BeinmoaHdgeTcs anHaso-
rHydo n.mn. 4.4.4.,4.4.5.

4.5.6. BoifeaeHHE YYaCTKOB, CAOKEHHbBIX TaAbBIMH M MEP3ABIMH I1OPO-
[aMy, BBINIOAHACTCSH Ha OCHOBE ITapaMEeTPUYECKHUX M3MEPEHHH, a TAKXKe OIlbl-
Ta paboT HA YyYACTKAX € AaHAAOTHYHBIMH MEP3AOTHBIMH H T€0AOIO-
THAPOrecAOTHYECKHMHE YCAoBHUSIMuU. llpuBeaeM THNOBBIE 3HAYEHHS AAS YIEAL-
HBIX AEKTPOCONPOTHBACHHY MEP3ABIX M TAABIX ITOPOL.

L  ¥Y3C, Omm
| AHTOAOr'HN TAaABLE mep3ablie |
1. TAHuBI, Cymecu | 10-30 60-120
2. CymiecH, rAHHHUCTRIC 30-70 100-200
. IECKH -
| 3. Tlecku, MECKH C rpaBu- 100-200 > 400 |
- EM — -
| 4. Baaymsl, rasska c mec- | 300-600 >600 |
YaHBIM 33MOAHHTEAEM i

4.5.7. Pe3YABTHPYIOILME KOKYMEHTHI.

B rpadrkHE 2AEKTPONPOPUANPOBAHUS, IEOIACKTPHYECKHE paspeabl C
BBIJICACHHBIMH 30HAMH TAABbIX H MEP3ABIX ITOPOA;

B TabaHlla HAH TPadHK cooTBeTcTBHS YIC ¥ PHUIUMIECKOr0 COCTOSHHA
BbIJIEAEHHBIX T€OIACKTPHYECKHX MNOPH30OHTOB.

IlpuBeaeM IpUMEP BBIAEACHHS TAAHKOB B MHOTOAETHEMEP3ABIX ITOPO-

Bax rpH MOHCKax H pa3Belke roA3eMHubiX Boj B HOxHol HKyTuH (BepxHene-
ProurpuHckoe MIIIIB).

Paborel B33, 311 BeimoansiaMce B KOMIIABKCE C TepMoMeTpueH. Pac-
CTOSIHHS MEXY ToyKaMH H3MepeHHR nas SI1 cocTaBadioT 25 M, OAS B33-
100 M. VisMepenHs BBITIOAMAAKMCE 110 AHY Npu raybune He Gosee 1 M. JII BhI-
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IIOAHSIAOCH HA NIBYX pasHocax: AB=6 M, 20 M, MakCHMaabHBIH PA3HOC OaAR
B33 cocraBua AB=100 M. Ha puc.4.10 npuseneH ¢pparMeHT NpodHas, aTpa-
6oranHoro no p. Hepionra. TasukH BbIgeASIAUCh Mo AaHHBIM I11, Kak yqacTrn
MOoHMKEHHEBIX 3HaYeHHH KC 1 B fasbHeHUIEM 3aBEPHAMCH C HCIIOAB3OBAHHEM
B33. Bce TasHK¥ ONPHUYPOUYEHbl K 30HAM MOBBILIEHHOH TPEIMHOBATOCTH B
KOPEHHEIX nopoAax. [0 OTACARHBIM TAaAHKAM BBIJAEACHBI YYACTKH CYbaKBaAb-
HOH Pa3TpPY3KH.

Pe3yarTarhl paboT HMCIIOAB30BAAHCH IIPH COCTABAEHUH CXEMbI TPEHIHHO-
BATOCTH ¥ NpH 3aMaHHUH CKBAJKHH HA BOOY.

4.6. OuyeHKa UBMEHEHUR 60 6pemMeHlU pa3mMepos
yuacmxoe cybaxeanvHoil pa3zpysxu npu usMeHeHuu
YPOBHA Nod3emMHbLX 600

4.6.1. HeobXonWMoCTE B peulendy 3ToH 3314y BO3HHKAET NPH OLIEHKE
3$PGEKTUBHOCTH MEPONPUATHI M COOPYXKEHUH, NpeaHa3HAYEeHHBIX JAH 3a-
LHIHThI TTOBEPXHOCTHBIX BOJ (BOAONMOHHKEHHE MPH ApPeHAXe HAH OoTKa4dKe H3
ckBaxuiH, [IPY, MAOTHHEI), OLlEeHKE YCAOBHH BOCIOAHEHMHSA 34llacOB IOHA3EM-
HbIX BOJ 4 NpPo4.

4.6.2. OCHOBHBIC 33124y - OLEHKA M3MeHeHUs BO BpPEMeEHH KOAHYECT-
Ba 30H PA3rpy3KH, X pa3dMEPOB M KAYECTBEHHAS OULHKA UX UHTEHCUBHOCTH.

OcHOBHOH METOH ~ TEPMOMETPHS, AOIOAHHTEABHBIE — PE3HCTHBHUMETPHA,
B33.

4.6.3. Ha HaYaAbHOM 3Tare BbIMIOAHAIOTCH HCCAELOBAHHS, HATIDABACH-
Hbl€ HA BbIABAEHHE YYACTKOB cyDaKBAAbHOH pPa3rpy3KH H OLIEHKY 3KO0AQIO-
FHAPOTEOAOTHHECKUX H FEOAOTHYECKHX VCAOBHM!

B p3yyeHHEe AMUTOAOTHYECKOI'O COCTABA TOPOA Mo NMPpOM@HUAI0 TEPMOMET-

PHH — 0DA3aTeAbHO;
B oOlLEHKa MHUHEpPAAH3AIIMH MTOBEPXHOCTHLIX BOMJ C BbIAEACHHEM Y4acCT-
KOB 3arpa3HeHHs - NpY HEODXOAUMOCTH.

Texnoaorusi TeodHU3INYECKHUX HCCACOOBAHHMHA NPH PEleHHH BBILIENEpE-
YWCAEHHBIX 3aa4 M3A0XKEHA B pazfacaax 4.1+4.5.

Ha oCHOBaHH{U pe3yAbTATORB HCCACAOBAHHH, NMOAYYCHHBIX HA HAYAABHOM
JTare, IPpUMHHUMAacTCA PEUIEHME O UEACCOODPa3HOCTH HCIIOAB3OBAHHSA TEPMO-
METPHM AT PEIrVASIPHBIX HaOAWIAEeHHH 3a 30HAMH cyBakBaabHOH pPa3rpy3KH,
HEODXOAHMOCTH HCIIOAB30BAHHA PE3UCTHBHMETPHH.

4.6.4. Ilpu BBINOAHEHHUH HATYPHBIX HCCAEloBANHI B 00a3aTeABHOM JIO-
PAOKE CODAIOAAKOTCH CACAYIOLINE VCAOBHS!

B  TepMO30HOHPOBAHNA BBINTOAHAIOTCH B NYHKTAX, 3aXpElAEHHBIX pE-
nepaMy. B CIIOKOHHBIX YCAOBHHAX (OTCYTCTBHE CHABHBRIX MAaBOAKOB) MBI PEKO-
MEHAYEM 3a(PUKCHPOBATh JAaTYHMKH Ha BeCh MEPHOMA U3MEPeHHH, 3araybus Ux
B AHO Ha 10-15 oM

B yaMepeHHE BoIIOAHAKTCH C ABYX - TpeXKpaTHoll NOBTOPHOCTHIO Ha
KaXI0H TOYKe, YTO MO3BOAAET OLUEHUTh ITOrpeLIHOCTE HabAIOAeHUH,

B BBINOAHHAKOTCH H3MEPEHHSA B NBE30OMETPAX U DAH3AEKAIIMX CKBAMNKH-
HaX. JTH JauHele npH o06paboTKe HCIIOAB3VIOTCH NPH OLEHKE MAKCHMAaABLHO
BO3MOXHOI'0 aHOMAABHOIO 3¢QbexTa. MaMmepenusa TeMhiepaTypb! B IIHE30MET-

PaX ¥ CKBaXXMHAX leaecoobpazHo COBMeIlaTh C M3MEPeHUAMU YPOBHRE NOMI-
3€¢MHBIX BOS.
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B ocTaABHOM METOAMKA IMOAEBBIX paboT HE OTAHYAETCHA OT H3AOXKEHHON
B paszneae 4.1. laag YMEHBIIEHHS BAHUSHHUS CYTOYHBIX KoaebaHui TemMmepary.
PBl PEKOMEHAYEM BBIIIOAHATE U3MEPEHHUA B TECYEHHE 4-5 YacoB.

4.6.5. ObpaboTka ¥ HHTEpHpeTaAlHs PEe3yABTATOB KasKIOT0 1IHMKAA Bbi-
MMOAHSETCH B CACAVIOLIEH MOCAEAOBATEALHOCTH

Pe3yABTaThl MOAEBBIX H3IMEPEHHN TEMIIEPATYPBI NPEACTABAAETCH B BH/e
Habopa rpad@UKOB AAS CACAYIOLIUX MapaMEeTpPOB: TEMIIEpATypa AOHHBIX OTAQ-
xeHult (T,), Temnepartypa Bonsl B pexe (Ts), TeMmneparypa BoOb! B IBE3OMET-
pax (Tn).

PeKOMEHAYEM BBINTOAHATE 00paboTKy ¢ HCNoab3oBaHHEM ODIMENPHHA-
ThIX CTAHOAPTHBIX NporpaMMubix cpencts "Excel" u "Grapher”.

[IpoBomguTCca AHHUA "TpeHaa" (doHa) Aaa TeMnepaTypbl JOHHBIX OTAO-
)keHuit Thep o ToukaMm, Hanbosee GAH3KUM 110 TeMmrepaTtype K Ts.

BeraeadoTcs y4acTKH ¢ 0OTHOCHTEABHO aHOMAABHBIMH 3HAYCHHAMU.

Ta=Ta ~ Taa

BBITOAHAETCH OLIEHKA MAKCHMAABHO BO3MOXKHOH BEAHYHHB! AHOMAAB-
HOTO 2PdPeKTa Tamax Ha y4acTKax C MakKCHMaAbBHOM HMHTEHCHBHOCTBIO pas-
rpy3KH NOA3EMHBIX BOJ, 10 JOPMYAC:

Tamax = Ta-~ Ts.

IIpousroauTca KadecTBEHHAR OIll€HKA OTHOCHTEABHOH WHTEHCHBHOCTH

pPa3rpy3KH Mo CACAVIOWHMM KPHTEPHSIM:

- pasrpys3ka He HKCHpyeTcd {OTCYTCTBHE pa3rpy3KH HAYM MHHHMAaAb-
Hasl €€ HHTEHCHBHOCTB):

Ta-Tre < (0.5 - 1)°C;
-  pa3rpy3ka Cpe/lHeH HHTEHCHBHOCTH:
0.5+1°C “:'Tﬂ - T;_lqgf < Tamax/2;
- HTHTEHCHBHas pa3rpy3xa:
Tamax 2| Ta - Tag| 2 Tamax/2

OTYETHBIM JOKYMEHTOM A8 paboT mo KaxXIoMY ILIHKAY TEPMO30HAMPO-
BAHHH SIBAACTCH TpadirK, Ha KOTOPOM IIpPHBEAEHBLl TEMIIEPATYpBl AOHHOTO
CAOHf, BOOb! B BOl0EMAX B BONOTOKAX H NOA3EMHOH BOMbI {110 nNbezoMerpaM). B
HHKHeR yacTH rpaduka NpHUBOAATCH 30HbI CYDAKBAABHOR PA3TPY3IKH C OlIEH-
KoM X MHTEHCHBHOCTH.

IlpuBeneM npyvMep MCHOAB3OBAHHA TEPMOMETPHH NPH OLUEHKe 3hdeK-
THBHOCTH MEPONPHATHH IO AOKAAHM3ALIMH ¥ AMKBHAALMY 3aTpA3HEHHH.

Ha ognoit 13 Hedrebaa BcaeacTBUE yTeyeK HePTEIIPOAYKTOB ITPOHCXO-
AXAO 3arpA3HEHHE BOJ| PEKH, NpoTekawel no repputTopuu Hedrebasnl. [as
YMEHBUICHHS BbICAYHBAHHA HeTENPOAYKTOB B peKy ObIAM mpobOypeHB! ape-
Ha’KHBIE CKBaXKHUHBI BNOABR Oeperosoit amHuu. Ha puc.4.11 npuBeneHbr pe-
3YABTAThl aKBaTOPHAABHOH TEPMOMETPHMH /10 Hadasa OTKaykd U yepes 10
NHEH nocae ee Hayasa. PaboTe! BBIMOAHAANCE O TOYKAM, 3aKPENACHHBIM Ha
MECTHOCTH HAH MNPHBA3AHHBIM K AECTKO OMO3HABAEMLIM OPHEHTHPaM ([IbE30-
METPBI, THAPOIOCTBI, OMNOPLI MOCTOB, CKBaXXVHE!|. B pe3yapTaTe HccaeoBa-
HUH YCTAHOBAEHO!

B  30HB!I CyDaKBanbHOH pa3rpy3kd YBEPEHHO (PHUKCHPYIOTCH Mo naH-
HbIM TEPMOMETPHH,

B 1nocae BKAIOYEHHA OpPeHAXHBIX CKBaXKUH pa3Mepsb! 30H H HX OTHO-
CHTEABHAS MHTEHCHBHOCTE YMEHBLIMAHCE.

IloaAyyeHHBIE NAHHEBIE MO3BOAHAH HCIIOAL30BATb TEPMOMETPHIO HA JTOM
VIaCTKE AAH OUEHKH 3PPEKTHBHOCTH 3alUUTHOH [APEHAKHON CHCTEMBL B TE-
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qeHHe rona. Boaee TIOAPOOHO pe3yAbTaTbl 3THX HCCACAOBAHHH H3A0XKEHBI
HU2Ke, B pasjeae O.

5. IIPHMEPbBI PEIIEHHA 'BAPOT'EOAOTTHYECKHX
H TEOOKOAOTT'HYECKHX 3AINAY HA AKBATOPHSAX
C IPHMEHEHHEM 'rEO®H3AYECKHX METOAOR

B HacrosUIeM pa3geA€ NpHBOAATCH NPUMEDPE]I PEIIeHHST THIIOBBIX 3aaa4
¢ HCIIOAB30BAHHUEM aKBATOPHAALHBIX reoH3UYEeCKHX METOA0B, PAaCCMOTpPEH-

HBIX B NPEeALIAYLUUX pa3fieAax.
IIpumep 1. BuoiOenenue yuacmkoe cybaxeansHou paszpysxu

PaboThl BBITIOAHAAHCH I[IpH [OHCKe H pa3BEAKE IPEeCHBIX TMOA3EMHBIX
pox Ha MIITIB Oxrabps-byadk B HOro-BocroyHoMm Tarapcrane. BoaoHoCHBIE
FOPH30HTBI H KOMIIAGKChI 376Ch MNPEACTABACHBI TEepPpPUIreHHO-KapDOHATHBIMH
[IOPOAAMH [EPMCKOIO BO3pacTta, pas’feACHHbIMH CA2O00NpOHHLIAEMBIMH AM-
HUCTBIMH HPOCAOSMHU. PErHoOHaABLHBIA BOAOYTIOp CAOXKEH AHHIYAOBLIMH FAH-
Hamu (P2kzi!} n pa3geasier BoAOHOCHBIE TOpPH30HTHI KazaHckoro (P2kz} u
ycpumckoro (Pauf) spycos. AxBaTopHasbHble Ieo@U3nYEeCKHE HCCAECAOBAHUS
BBIIIOAHSIAUCE 110 YeThbIpEM PY4bSM, HNPOTEKAKUMM Ha TEPPUTOPHH ydacTKa
paboT. 34eckr MbI TIPHBOAUM PE3YABTATHI HCCAEZOBaHHMI 10 pyubic Capeas.

H3Mmepenus: BeInoAHdAAMch ¢ waroM 50 M, Ha y4acTKax AETAAU3aLIMH
war cocrtasasga 10 M. T'ayOuHa fo ada He npesbimiasa 0.5 M.

B pe3syabTare uccaeaoBaHUH BbIACACHBI YHACTKM OTHOCHTEABHBIX OTpPH-
LATEABHBIX aHOMaaHH TeMlleparypbl AHA, YBA3bIBaeMble C Pa3rpy3koill rnoja-
3¢eMHBIX BOJ B 30H&X BBIKAHMHHBAHUA pa3sHYHBLIX BOJOHOCHBIX TOpH30HTOB
(puc. o.1). OrMeruM, YTO MHUHHMaAbHbIE 3HAYEHUHA TEMIOEpaTypbl AHA COB-
[IaJaioT CO 3HAYEHUAMH TeMIIepaTypsl BOAbl 10 POAHHKAM, YTO SBASICTCS OR-
HUM H3 JQ0Ka3aTEeAbCTB Haau4yusg cyDakBaabHOH pa3rpys3kd. [lo ypoBHiG 3Ha-
YEHHMH TeMepaTyphl, IO COOTHOWIEHHIC TeMIIepaTyp IMoBEepPXHOCTHBIX M IToA-
3EMHBIX BoJ, ITo 3Ha4YyeHUsAM YIOC BOABI BLILACATIOTCS TpU yHacTKa (MHTEpBa-
Abl, COOTBETCTBYIOLIME HCKYCCTBEHHLIM BOAOEMAM, Mbl HE paccMaTpHUBaeM).

IlepBbIil yHacTOK pacloOAOXKEH B CaMOM HCTOKe pydbsi, KOTOpBIH Ape-
HHPYET BOABLI BEPXOB Ka3aHCKOI'o M TarapCkoro gpycosB. Ha 3roMm yuacrtke
3apUKCHPOBAaHKhl caMble BbICOKME 3HadeHud YIC BOABI, a, CACA0BATEABHO, U
Haudoaee npecHbie BoAbl. OTHOCHTEABLHAsT HHTEHCHBHOCTH CyDaxkBaALHOM
Pas3rpy3Ky Ha 3TOM Yy4acTKE MaKCHMAaAbHA, YTO MoATBEepiKAaeTCcd DAM30CTHIO
TeMIEpaTypbl AHA H BOABI.

Ha y4yacrke Il oTHOCHUTEABHAH HHTEHCHBHOCTh CYyDaKBAABHOW pas3rpys3KH
HECBEAHMKA, IIOCKOABKY Ha Yy4YaCTKaxX OTpUUATEABHBIX AHOMAaAHH TeMIlepaTyphbl
AHa 3aMETHbIE H3MEHEHUA TeEMIIepaTypPhl BOABLI B Pyybe HE 3adHKCHPOBaHHI.

Ha 3ToM yuyacTke pyden ApEeHHpYyEeT BOALI U3 CPEAHEIN0 U HHUIXKHETNO UH-
TEPBAAOB BEepPXHEK43aHCKOMO mogbsapyca. HecMoTps Ha HH3KYIO HHTEHCHB-
HOCTh cyDakBaAbLHOHM pasrpysku, YIC Boakl Ha 3TOM y4acTKe MaaeT He Mme-
Hee, yeM B 1.5 pasa 110 CpaBHEHUIO € y4acTKOM .

CaepoBaTeAbHO, MUHEpaAHU3allus [TOA3EMHBIX BOA B HHXKHEM HHTEPBAAE
KazaHckoro gpyca (P2kz123) ne meuee, yem B 1.5-2 pa3a seIlue, YeM B BEpX-
HeM uHTepBaae (P2kz22-4).

Ha yyacTke Il 3adukcupoBans! paioM ABa y4acTKa OTHOCHTEABHO HH-
TEHCHBHOM CYDaKBaAbHOH pPasrpy3xd, 4YTO MHNOATBEPXKIAETCH 3IaMETHLIM
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Puc. 3.1. PelvaabTat bl akBaTopnaapHbIX reousnyuecknx necae1o0sannit

no py4dsio Capcas (1- tevnepatypa oriokenit , 2- AnHiy POHOBLIX IHAYEHHN
Temneparypel, 3,4 - revmneparypa u ¥YIC 8016l 0CHOBHOIO pveaa, 5,6 - To we aan
poannKos, 7,8 - TEMIENPATYPHLIC AHOMAITHH U COOTBETCTBYIOLIHIE MY YUYACTKY
cyfanBaNLHON Pasrpy3IKK COOTBETCTBEHHO BRICOKOI W HHIKOI HHTEHCHBHOCTH,

L, LI, 11 - 3006l € pA3ANYHBIMH YCTOBIAMH B3ANMOICHCTBHR NOBEPNHOCTHbIX
H NoAIEMHULIX BoA).
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yMEHBLICHHEM  TEMIEPATypbl BOAbI B Py4b¢ B MHTEPBAAC OTPHLATEALHBIX
AHOMAAHH TeMIIepaTypsl AHA.

YOC Boapkl B py4be Ha YHACTKE Pa3rpy3KH yI1aA0 A0 3HAYEHUH, B 4 pa3a
yH2Ke, HEXKEAH B Hayase NpPobHAsT U, CACAOBATCALHO, MHHEPAAH3AIUA BOJIBI
ye MeHee, 4yeM B 4 pa3a Bellue. lipeACTaBAfETCA OYEBHMAHBIM, YTO Ha 3TOM
gaacTKe 3ahuKkCUpoBaHa cyDakBaApHas pa3rpy3ka U3 y(PHMCKOMO fApyca, BO-
nbl KOTOPOTO OTAMYAIOTCH MHHEpasu3allMeH 3aMeTHO Doace BBICOKOHM IO
cpaBHEHHIO C TOPH30HTAMH, 3aACTAIOIMMH  BbILUE AHHIYAOBBIX FAMH.

B maApHeHIUEeM HOAYYEHHBLIE PE3YABTATHI DbIAU NOATBEPXKAEHBLI NAHHBI-
vi OYPEHHSA H Aab0paTOPHBIX THIAPOXHMHYECKHX HCCACHOBAHHM.

Takum oOpaszom, O pe3yabTaTaM aKBaTOPHAABHBIX Treo(pH3UYECKHX
LHCCACIOBAHHUI ObLIAHM BBIACAEHBI YYACTKH CyDaKBaABHOM Pa3Trpy3KH, BBIIIOAHE-
ga OLEHKA HX OTHOCHTEABHOHM HMHTEHCHBHOCTH, a TakXKe Oplaa [poBeAcHa
cpaBHHTEABHAA OLIEHKA MHHEpaAH3allHM BoApl B py4nax. IloaydenHsle nau-
ghle NO3BOAHMAM YTOYHHTH CXEMY pPacloOAOXKEHUSA CKBAXKHH, OIIPEIEAHTL MECTA

rHAPOMET PHUYECKUX CTBOPOB, YTOYHHTH YYaCTKH BhIKAHHHBAaHHSA BOOOHOCHBIX
[OpHU3OHTOB H KOMIIAEKCOB.

IIpumep 2. BulOenenue yuacmKoe UHMEHCUBHO20 63aumodetlicmeust
NOBEPXHOCMHBLIX U NOO3EMHBLX 600 NO OHY 03€ep
e Teepcxoit obnacmu

MccaenmoBaHusa BBINIOAHAAMCH ITPH MIOUCKOBO-pa3BEIOUYHbIX paboTrax Ha
pofly. lleaeBoll KoOMIIAEKC cCcaAoKeH KapODoOHATHBIMM MOPOJAAMH KaluHpPCKO-
MAYKOBCKOTro ropu3oHTa (Ci1ks-mc¢). OnHUM U3 BO3MOXHBIX HCTOUHHKOB BOC-
NMOAHEHHSA 3aracoB ABASIOTCH [OBEPXHOCTHBIE BOHAbI 03€p pa3HOHM I'AayOHHBI,
pPacIioAO2KEHHBLIX Ha y4acTKe MccaenoBaHuH. PaboTel BRINOAHAAHCE IO YEThI-
peM o3epaM. 3aecCh IIPUBOAATCH PE3YALTATHI 110 03.Yaomaa. Mcnoap3oBaacs
KOMITAEKC TEpMOoMeTpHH H BO3 o coBMEIEHHBIM NPOPHAAM.

PaccTossHHe MeXOYy TOYKaMH TEPMOMETPHMH cocTaBasiao S0M, MEXIY
ToukaMu B3I3 - 200-250 M. MHTepnperallia BLINOAHAARCE C KCIOAB30OBAHH-
€M IpHEMOB, OIHCAHHBIX B pa3neaax 4.2 u 4.4.

OCHOBHOH 33aa4el, MOCTABACHHON Iepen aKBaTOPHAABHOM IeodhH3H-
KOH, SIBASIAACH OLIEHKA YCAOBUH B3auMMOIEHCTBHS BOH LIEA€BOI0 KAy pPCKO-
MAYKOBCKOro XapBoHATHOIO BOAOHOCHOIO I'OPH30HTA C BOIAMH 03€pa, OTHE-
ACHHBIMH OT [1€A€BOIr0 MOPH3OHTA TOALLEH [1€CYaHO-TAHHMCTBIX HOpoJ YeTBep-
THYHOro Bo3pacra. Ha puc. 5.2 npuseseHa 3aBHCHUMOCTE TeMepaTyphbl OT
FAYOUHBI HASE 3TOTO 03€pa, U3 KOTOPOH OTYETAMBO BH/HO, YTO B IpeleAax
03¢pa BhImeasieTcs gBa Da3sHca pasrpy3ky. OOMH U3 HUX HPHYPOYEH K HHTEP-
Baay rayOun 13-14 M, 4To ¥ NIpUBEAO K [TPOSBACHHUIO B 3TOM HHTEpBaae CKay-
Ka temriepatyp Ha 4°C. Bropoit Oa3uc npuypoueH K raybunam 25-20 M u bo-

ACC, NOCKOABKY HMEHHO B 3TOM HHTEpPBAAE TEMIIEPATYpA BLIXOAUT Ha aCCHM-
ITOTY, COOTBETCTBYOLIYIO TEMIIEpAType HNOoA3EMHBIX BoJ. Pa3spe3s Ioj 03epoMm
H3yyeHn no marHbIM BA3 U NpencTaBAeH cAeYIOILHMM oDpa3oM (CBepXy BHHU3I):
Ilepeulli cnoti: UABI, CYIIECH, IIeCKH PAMHUCTRIE (YOC=8-60 OMmm}.
Bmopoti cnoti: necky, cymnecy, cyrauHKH (YOC=15-120 Omm).
Tpemuii cnoii: necku ¢ rpasueM, neckd rauHucTtele (YOC=40-150 OMmj.

Yemeepmutii caoti (nodcmunarowiutl). kapboHaTHbie nopogsr (YIC>150
OMM].
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Ha puc. 5.3 npuBejeHbl CXeMbl YOC 110 KaXKAoMy HU3 TpeX BbIJEACH-

HbIX TOPH30HTOB, CAAralOUIMX TOALLY NOPOJ, PA3JACASICIIMX BOAbI 03€pa M Lie-
A€BOH BOJOHOCHBIH FOPHU30HT, [IPEACTABACHHBIH KapboHaTaMHu.

AHaAH3 IIAGHOBOro pacnpejgeaeHus Y3C 1o3BoAMA COCTaBHThL HHTE-
I'PAABHYIO0 CXeMY C BBIJEACHHEM YYaCTKOB, OTAHYAIOLIHMXCH [0 HHTEHCHBHO-
CTU Pa3Tpy3KH NoA3eMHBIX BoA (pHc.5.4). C 3ToR LEABI0 KalKAOMY AMTOTUILY,

BbIJACACHHOMY IO Y3JC ObIA NPHCBOECH HEKOTOPBIH YyCAOBHBLIM lHapaMeTp P =B
nuarnas3oHe ot O g0 3:

B Y3C < 30 OMM - UaBl, TAMHBI, CyTAMHKH (P=0j;

m Y3C=30-50 OMM - CYyraMHKH, CYII€CH, [1€CKHU TAUHUCThIe (P=1);

B Y3C=350-100 OMM ~ necKH, 1eCKH C rpaBHeM C AMH3aMU TAMH (P=2);

B YIC>100 OMM — nneCKH, NMeckH ¢ rpasuem (P=3).

OueBHAHO, YTO MIPOHU3BEACHHE napaMeTposB P no TpeM ropHu3oHTaM B
KaXKA0H TOYKE DyAeT ABASITBCA OTHOCHTEABHOH XapaKTEepPHCTUKOH IIPOHUILae-
MOCTU BCEH TOAILM recYaHO-TAHHUCTBIX ropod. BeAMuuHa rpou3sefeHUs Co-
craBHaa otT O o 12, AHaAn3 NpoCTPaHCTBEHHON M3MEHYHMBOCTH HOAYYEHHBIX
3HAUYEHUH MO3BOAHA BBIJACAMTH YYACTKH C pa3AHYHOHN OTHOCHTEALHOM UHTEH-
CHUBHOCTBIC B3aUMOAEHCTBHSA NOBEPXHOCTHBIX BOJA U BOJ LIEAEBOI0 BOLOHOC-
HOI'C I'opu3oHTa: CaabonpoHUniaeMble yyacTKu (P=0), ysacTku ¢ paccpenoto-
yeHHON pasrpy3kon (P=1,2), y4aCTKH ¢ COCpeAOTOYEeHHOR pa3rpy3Koil MaAoi
MHTEHCHBHOCTH (P=3,4}, y4aCTKHM C COCpeJOTOYEHHOM pa3rpy3Koil CpeaHel
MHTEHCUBHOCTH (P=0), y4aCTKH C COCpeAOTOYEHHON pa3rpy3koil GoABLLIOK HH-
TEHCUBHOCTH (P=12).

OTMETHUM, YTO [0 PE3UCTHUBHMETPHUH B 3TOM CAydae ybeAUTEAbLHbIE pPE-
3yABTATHI 10 B3aUMOAECHUCTBHUIO NMOBEPXHOCTHLIX U MOA3EMHBIX BOJ HNOAYYEHD]
He OBbIAM, TAK KakK o obHlIeH MUHEpaAH3allMy MOBEPXHOCTHBIE MU ITOA3EMHBIE
BO/ibI OBIAK CONMOCTABHUMABI.

Takum oOpa3oM, o AAaHHBIM AKBATOPHAABLHOH reopH3UKU BBIAO yCTa-
HOBA€HO HaAHuHe CyDaKBaAbHOH pPa3rpy3KH [0 AHY 03€pa Ha pa3aMYHBIX [AY-
OHnHaX, BEINIOAHEHA OLIEHKA CTPOEHUS IMPUAOHHBIX OTAOXKEHUIT Ha raybuUHy 25-
30 M, BBIAEAEHBI Y4ACTKH C pa3AHYHOR HHTEHCHUBHOCTBRIO B3aUMoAeHCcTBHSA

BOJ 03€pa H 1ieAeBOl'0 BOJAOHOCHOIO KOMIIACKCa, & TaKXe IIpPoBE/icHa HX
CpaBHUTEABHAA OLICHKA.

IHpumep 3. Ouenxa s¢pdexmusnocmu meponpusmuu
Nno 3dUiUmMe NOBEPXHOCIMHLIX 600 OM 3APAIHEHUS

PabOTBI BBEINOAHAANCE HA TEppUTOpHUH HedTEDa3bl, PACITIOAOKEHHOM Ha
bepery p.Tyarnce. Ilepsblil OT MOBEPXHOCTH BOJOHOCHBIHf TOPHU3OHT CAOKEH
FpaBUHHO-TAACYHBIMH OTAOMKEHHUSMH C IeCYaHbIM, NMECYAHO-TAMHHUCTBIM HAH
TAMHHUCTBIM 3allOAHHUTEAEM M pa3BUT no raydomH 10-23 M. 3ToT rOPpU30HT NOA-
CTHABETCA 03€pHO-AMMAHHBIMM TFAMHaMH, BBIMTOAHSAIOHIMMH pPOABL BOAOCYIIOPA.
BcaencTeHEe MHOI'OUHCAEGHHBIX yTeueK Ha TeppUTOpPHM Hedrebasbl ChopMH-
POBaAach TEXHOTEHHAA AHMH3a HedTellpoAyKToB, ITAaaBarliand Ha NOBEPXHOCTH
Io3eMHBIX BoJ, NEpBOro oT NOBEPXHOCTH BOAOHOCHOIO ropu3oHTa. [loazem-
Hble Bofkl ¥ NAABAIOLIHE HA HUX HeMTEIPOAYKThI YaCTHYHO pas3rpyXkaioTcs B
PEKYy, 4Tto NMPHBOAHUT K €€ 3aMeTHoMy 3arpasHeHur. [asd AUKBHZALMH 3a-
'PA3HEHHBIX NOA3EMHBIX BoJ He(PTENPOAyKTaMH Ha TeppHTopHH HedTeba3kbl
BEAYTCH OTKAYyKM H3 3KCNAYATALMOHHBLIX CKBaXXHH. [Iaf AMKBHAAQIIMH pas-
'PY3KH He(pTEeNpOAYKTOB B PEKy COOpYKeHa TAHHSIHAs MPOTHBO(UABTPAIIH-

44



0 1000 2000 3000w

Cxema Y3C npuaOHHBIX OTIIOXEHWA Cxema Y3C npoMexyToNHOr Cxema YIC ropu3aonTa, 3anerawowenc Ha
Cxema rmy6us. (MNbI, NeCKW, cynecw, CYrmMHKK). FOPHU3CHTA (NECKW, CYIMHHKK), XapbOoHaTHLIX NOPOAaX (NECKK, CYITIMHIKN).

B e _——'—__'-———-Il-n——j—l—-———d— e S WEE— = el = — s e e e . —— = e —
S : I i

|

— "—""-1-— S — R el

Wikana Y3C, Omm

0 30 60 100 200

Prc, 5.3. PesyasTaTsl JOAHMY SECXTPOPAYSEOTHLX pabor 1o osepy Yaoams (Teepcxas ofL.).



0 1000 2000 3000 m

Cxema yCnoBsHoro pacnpeaeneHms KauecTseHHan xapakTepucTika pacnpefeneHms

INutonoruyeckoe paamyaku no YIC. nopoa nNo MHAPOPMATUBHOMY napameTpy.
pacnpeaenexu1e Nopos.

-, Cnatonponviaemsie
FpHAOHHBIE OTIIONKEHUS . YHaCTKW.
{(vnb!, Necku, cynecw, : “

1. CYITINHKN).
Y4acTku C paccpeioTONEHHOR
1 Pa3rpy3Kow
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rOPU30OHT (NeckKu,
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Pa3rpy3kor Manou MHTEHCUBHOCTH
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Prc. 5.4. OneHka B3aHMONECHCTBASA NOBEPXHOCTHRIX H NOA3EMHRIX BOJ 110 03epy Yaomns (Teepckas obn).



OHHAH 3aBecCa, a TAKKe BBIMIOAHAKTCHA OTKaYKH H3 CKBaXKMH 3alIMTHOH Ape-
HaXKHOH cuctTemsl (3LC) o depery pekH.

CyulecreeHHas AHbbepeHIHaMa MOA3EMHBIX M TIOBEPXHOCTHBIX BOJI
no remmepatype (no 10-15°C) asasercs yBepeuHOH thu3HYecKOH NpeariochlA-

KOH MpHMeHEeHUSA TePMOMETPHHU JAS KOHTPOAS 32 BhICAYHBAHHMEM IMO3eMHBIX
BOA, H HEDTENPOAYKTOB,

IloAeBhle paboThl BBRIMTOAHAAHCH B ABa 3Tala.

Ha nepsoM 3tane BAOABL NPHUOPEXKHOH AHHHMH BBIMTOAHSACHA KOMIIAEKC
repMoMeTpHu 1 B33. [Ipu TepMOMeTpiH BBIITOAHAAHCH H3MEPCHUSA TeMIlepa-
TYPBI HPHAOHHBIX OTAOXKEHHH H BOAbI. PaccTosiHHe MeXy ToOYKaMH U3Mepe-
HHH COCTaBAAAO A TepMoMeTpHH 25+00 M, nasg B33 - 50+100m.

B pe3yabrare paboT BBIIIOAHEHA OLIEHKAa CTPOEHHSA MOAPYCAOBBIX OTAO-
MEHHUN Ha rayOHHYy 25-30 M, ycTaHOBAEHB! 30HbI Pa3rpy3KH MoA3eMHLIX BOJ, H
HeDTENPOAYKTOB U BBINIOAHEHA CPABHHUTEARHAH OlEeHKA HX UHTEHCHBHOCTH
(pvc.D.5). PesyabTarsl paboT nepsBoro 3Tala ABHANUCH OCHOBOH Oad BBIOOpa
y4aCTKOB JAH peryasipHbIX HabAIOAEeHHH.

Ha BTOpoM 3Talle BBINOAHAAACH TEPMOMETPHUH [0 MYHKTAaM, 3aKpell-
ACHHBIM Ha MeCTHOCTH. MccaegoBauns BhINMOAHSIAUCE C (DeBpansi Mo HoSIGDB,
YTO IMO3BOAHAQ [TOAYYMTH JOCTATOYHO NpPeACTaBMTEAbHbIE MaTepPHAABI B MOA0-
BOM pa3pe3e. MeTtoauka HaTYpHBIX U3MEPEHHH U obpaboTka JaHHBIX COOT-
BETCTBYIOT OIMHCAaHHBLIM B pazfgeae 4.6. TeM He MeHee, YUYHTBIBasA OTHOCHTEAD-
HYIO HOBH3HY 3371auyH, CYHTaeM LeAecO00pa3HbIM IpUBECTH OCHOBHBLIE OCO-
HEHHOCTH TeXHOAOTHH PafoT, BKAIOYAsi METOOHKY MOAEBBIX paboT, 06paboTKy
M HHTEPIPETALHIO pe3yAbTATOB H3IMEpPEHHH.

Ha HaYaabHOM 23Talle U3MepPeHHH BBIMIOAHSAUCH MCCAENOBAHHS, Ha-
NpaBAeHHbIE Ha OTpaboTKy MeTOAHYECKHX ITPHEMOB IM0ACBhIX paboT,

HAst 3TOrO 6b1AH BBIITOAHEHBI CAEIYIOLIME paboThI:

-  OHEBHBIC M CYTOUHbIe HADAIOACHMA 32 TeMIepaTypoH MpHAOHHOI0

CAOSL Y BOABI. JTH HMCCACOOBaHHS BBITOAHAAHMCE Ha ABYX y4acTKax
Pa3rpy3kl U B ABYX I[IVHKTAaX, e pa3rpy3Kka paHee He tbMKCHpOBa-
AaCh. lleab 3TUX paboT - oLeHKA BEAMYHHBI CYTOYHOIO XOAa TeMIIe-
pPaTypbl ¥ BbIDOP ONITHMAALHOI'O BPEMEHH H3MEPCHUH.

- H3MEpEHNUA TeMIlepaTypbl MPH pa3AMYHOH TAyDHHE MMOTpyXKeHUs
AaTyvka. eap aTHX paboT - OlEeHKA ONTHMAABHON raAyOHHBI TOrpy-
JKeHHd pgarTupka Opy U3MepeHHH TeMIlepaTyphl NpHOOHHLIX OTAO-
JKEHHH.

- H3MEpEHHUA TEMIIEPATYPEI B [ILEe30METpPaxX M CKBaJKHHaX, DaMiAe-
}Kaumx K 6eperosoit anHuM. Lleap 3TMX paboT - oleHKa NpoCTpaH-
CTBEHHOH H3MEHYHBOCTH TeMIlepaTypbl MOA3¢MHBLIX BOA U HedTe-
MPOAYKTOB, IMOCKOABKY Ha TeXHOIMEHHbIX OOBbEeKTaxX TeMIlepaTypPHbLIH
PeXHUM MOA3EMHBIX BOJ YACTO MOMKET 3aMETHO OTAUYAThCA OT eCTe-
CTBCHHOI'0O KaK BO BPEMEHM, TaK M B MpPOCTpaHCTBe, 4YTO TpedyeT
y4eTa [IpH MHTEPIpPETALIHH [TI0AYHaeMbIX MAaTEPHAAOB.

B pe3yAbTaTte 3THX paboT 6BIAH [TOAYYEHBI CACAYIOLIME Pe3yALTATHI!

- YCTAHOBA€HO, YTO CYTO4YHBIe KoaeDaHHUA TeMmilepaTypbl IpUAOHHOTO

CAOSI cOCTABASIIOT HA y4acTKax pasrpy3kH 1-2 °C, a 3a uX npeaeaamu - o 3
"C. Hanboaee cHaBHO MeHSeTCS TeMIlepaTypa peYHbLIX BOA, MOYTH MOAHOCTHIO
LOBManad ¢ U3MeHEeHHSAMH TeMIlepaTyphl BO3OyXa.

- B TO JKe BpeMs, IpH MPOBEeACHHH H3MEePeHHH B TeyeHHe 4-O 4acoB B
TCYeHue AHs, abcoaloTHble 3HaAYeHUs KoaeDaHHMH TeMIllepaTyphkl He IIpPeBbI-
Miaror 0.5°C mas yuacTkos pa3rpy3ku i 1°C - 3a ero npeaeaamMy.
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- TeMiepaTtypa CyLUEeCTBEHHO 3aBUCHT OT FAYOHHBI NOFPYXKEHHSA AATUYM-
ka g0 10-15 cm. Ha raybune 20-30 cMm u3MeHenHs zartyxalor. Ha yuacrkax

pPasrpy3kH TeMnepaTypa 0TAHYaeTCH BbICOKOH CTabHABHOCTBIO BO BpeMeHM.
IIpu usmepennax raybxke 0.5 M ~ yMeHbLIAETCA PasHHLA TEMIlEPaTYP Mexay
y4YacTKaMH pa3rpy3KH NOA3eMHbIX BO/ H 30HAMH €€ OTCYTCTBHA.

- YCTAHOBACHO, YTO TeMilepaTypa BoAbl H HEQTENPOAYKTOB IO CKBa-
JKMHAM M [he30MEeTPAM O0TAUYAeTCA CHAbHON U3MEHYHMBOCTRIO (0T 7 mo 25°C).

TakuM obpasoM, pezyapTarbl pabor MepsBoro 3rarna I03BOAHAH YTOU-
HHUTh 0COOEHHOCTH METOAHKH IOAEBLIX H3MEePEeHHUH TEPMOMETPHH.

B naspHenieM BpeMsa paboThkl Ha Hpo(HAe He [PEBBIIHAAO 4-X 4acoB.
F'ayOMHa 3a/1aBauBaHUA TEPMoAaTYHKA B IPYHT COCTABASAA O-7 CM H BBLAEP-
JKMBaAach OCTOSSHHONM Ha NpoTAMKEHHH Bcero Nepuoaa pabor. Ilpu xaxaoMm
HHKAE€ H3MEpeHHH BBINNOAHAAMCH TAKXKE H3MEPEHHA Mo NEEC30METPaM H CKBa-
XKHUHaM, HaxonsummMmces BDAN3H ot 6epera.

YcrTaHoBAGHA 3aMETHAad HM3MEHUHBOCTH TEMIIEPATYPHOIO oA Kak B
[IDOCTPAHCTBE, TAK H BO BpeMeHH. BBISIBACHBI TaKXKe yCTOHUYMBBIE TeMIlepa-
TYPHbLIe aHOMAAHHM, IPHYPOo4YeHHBIC, BEPOATHO, K 30HAM YTe4YeK H3 KOMMY-
HaAbHBIX CeTeH ¢ ropayei Bojoii.

Ha HayaAbHOM 3TAII€ NoAEBBLIX PaboT MPOBOAHAMCH TAKXKE HCCACA0BA-
HHSl, HANTPAaBACHHBIE Ha BbIOOp AaTYHKOB TeMIlepatyp, Hanboaee npHrofHbIX
Jaf HaTYPHBIX HccaegoBaHuil, MccaeqoBasrch oreuecTBeHHEBIE AaTYHKH 3CT-
3-19, MMT-4, MMT-5 4 naryuxu, uaroraBausaeMsie ¢pupmoil "DEVICE",
IIHPOKO HCITOAB3yEMbIe [IASI H3IMepPEeHHS TeMIIepaTypbl BO BCeX obaacTsx.
KpurepHu, npeassiBageMble K JaTUYHKaM;

- HU3Kasl HHEPLIMOHHOCTD, YTO OHPeAcAIeT BpeMsl H3MEPEHHH,

- YCTOHYHBOCTE K MEXaHUYECKHM [TOBPEKACHUAM IIpH 33/IlaBAMBAHHH B
JOHHBIC OTAOXKEHHS, YaCTO NpeACTAaBACHHbBIE AABKOH CKAABHBIX IMTOPOA,

- BO3MOXXHOCTh PEMOHTA B IIOA€BBIX YCAQOBUSX.

Haunboaee cepre3nbiM hakTOpoM, ONpeacAsOMM IPHIOLHOCTD JATYH-
KOB, OKa3aAach yCTOHYHBOCThL K MEXaHHUECKHM HOBpexXIcHHAM. Bce gaTyu-
KH, HMEIUIHE CPpaBHHTEABHO HH3KVK HHEpPLHOHHOCTL (Ho 49-60 cek.}, caabo
3alIMIICHBl OT MEXaHHUYECKHX MNoBpexXAcHUH. [locAae NOMEUICHHS HMX B 3a-
IMTHBIH KOPIyC HHEPLIHOHHOCThL HMX pe3Ko Bo3pacraeT. B pesyabrare pabor
ObiAM BBIOpaHBI AATYHKH THna MMT-4, npesgcrasasgioumie coboil moaynpo-
BOJHHMKOBBIH TEpMHUCTOP B aAlOMHHHEBOM KODITyCE C SPKO BbIpa)KeHHOH 3a-
BHCHMOCTBIO COHNPOTHBACHHSI OT TemIlepaTypbl. JlONOAHHUTEABHBIMH CO0ODpa-
XKEHUAMH, MPEAONpEeAeAHBIINMH Halll BeIDOp B IOAL3Y HMEHHO 3TOIC AaT4yH-
Ka ABMAMCH CAeAYIOLLME:

B PEMOHT 3THX JATYHKOB MOXKET IPOH3BOJHUTLCH ClIELHAAMCTAMH HH3-

Kot KBaaH(pUKALHH coBCTBEHHBIMU CHAAMH,;

W AOcoAloTHas BeAHuHMHa conpotusBacHHUs (1.5 - © KoM), COOTBETCT-

BylOIIad H3MepsAeMbIM TeMmepatypaM {2°C - 35°C) Mmo3BoAgET HCIIOAL-

30BaTh LM(QPOBREIE MYARTHMETPbI ¢ pa3pelawilieii cnocobHocTeio 10

oM (4To cooTrBeTCTByeT 0.1°C). ITH MYABTHMECTPBLI B HACTOALLCE BpEMHA

IIHPOKO BBIIIYCKAKOTCH A OBITOBBIX H NpodecCHOHAABHBIX 11€ACH, YTO

MpefonpeleAsiCT UX OTHOCHTEABHO HH3KYI0 CTOMMOCTE H BO3MOXKHOCTH

IIpHOOPEeTEHNUS B PO3IHUYHON ITpOAaXKe.

B pe3syabpTaTte MoaeBbIX paboT HaMu ObIAH BBIIIOAHEHBI H3MEpPEHHsT TEM-
NepaTypkl AOHHBIX OTAOXKCHHIT, BOJABI B pEKE M Mbe30METPAX M0 IPO(PHAILD,
[IPOAOKEHHOMY 110 NpaBoMy Gepery pexH. PesyabTaThl H3MEPEHH IIpHBEOE-
HbI Ha pHC.D.0 ¥ puc. 5.7.
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IIpy HHTeprIpeTali [MOAVIEHHbLIX MATECPHAAOB Mbl HCXOJIMAHM H3 CcAe-

VIOLMX coobpasKeHHH:

- TemnepaTtypa AOHHBIX OTAOXKEHHH ONpefleaseTCs CaeQyHOUIMMHA dak-
TOpPaMU:

1. Temneparypa pe4HOH BOABLl U €€ M3IMEHEHUs (3aBHCHAUIHE IpPEHMY-

2.

3.

IECTBEHHO OT TEMIIEpaTypPhl BO3AYXa).

Haanne cybaxkBasabHOH HAH OOpPTOBOH pal’rpy3KH H €€ HHTeHCHB-
HOCTb.

TeMmreparypa MNoA3€MHLIX BOJA (3TOT AKTOp CTAHOBUTCH OIpe/ie-
AFIOLIHM TOABKO [IpPH Haau4ud cybakBasbHON HAHW DOOpTOBOH pas-
IPYy3KH).

. TernaopuanydecKe CBOHCTBa NPHAOHHOIO CAOd. 3TH CBOHCTBA 3aBU-

CAT OT AHTOAOTHYECKOIO cocTanBa. [Io naiiLIM 2AeKTpOpasBeiKy AH-
TOAOTHA TPUIAOHHOIO CAOd Ha y4acTke paboTr MeHslercsa caabo. Ta-
KMM obpa3oM, IIpH OTHOCHTEALHOH OlieHKe HHTEHCHBHOCTH aHoMa-

AHH 3TOT (PAKTOpP HE IBAFETCH ONpeleASIOLIMM H MOXeT HE YYHUTHI-
BATHCH.

- Temrepartypa AOHHBIX OTAOKEHHI Ha y4acTKe ¢ pas3rpy3KoH Moa3eM-

HbIX BOJ Hauboablleli HHTEHCHBHOCTH [NOAXMHAa OBITH DAM3KA K TeMrle-

patype MmoA3eMHBIX BOJ Ha 3TOM ydacTKe. TemrepaTypa HOHHBIX OT-

AOXKEHHH Ha y4acTKe, Trlle pa3rpys3ka oA3eMHBIX BOJ OTCYTCTBYeET,

AosxHa Op1Th 6AH3KA K TeMreparype BOAbI B PEKE.

Takum obpazom, Hauboabllags TeMneparypHad aHOMaAus, COOTBETCT-
ByION1asd Hauboablllesl HHTEHCHBHOCTH Pa3rpy3KH, He OYZIeT rnpeBbILIATE pas-
HOCTH TeEMIlepaTyp MEXAY TemliepaTypoii BoAbl B peKe H B banzaeskamux
Nbe30METpaX HAH CKBaXKHHax.

BO3MOXKHOCTE PErMCTPRIMH pa3rpy3kH MOL3EMHBIX BOZ [10 AHY PEKH
npedonpefieaseTcd pa3HHIeH TeMmepaTyp MOA3€eMHBIX M [1OBEPXHOCTHBIX
BoA. [ToCKOABKY TeMmepaTypa KakK MOAI3€MHBIX, TAaK H NOBEPXHOCTHBIX BOJ
MEHAETCH B TedeHHe roia, HeobxoaumMo yYHTBIBATE CAEAYIOLHE ODCTOATEAD-

CTBa.

1.

2.

ABCOAIOTHAs BeAMYHHa H 3HakK pa3HOCTH TeMIICpaTYp MOA3EMHBIX M
[MOBEPXHOCTHBIX BOJ MOXeT MEHATHCH B TEYEHHE roja.

B TedyeHHe roga MOTYT MMEThH MECTO [I€pPHOALI paBEHCTBa TeMIlepa-
TYP NOA3eMHBIX H NOBepXHOCTHBIX BOM, H B 3TO BPEMH HCITIOAB30BaA-
HHE pa3pabaTblBREMOH METOAMKH HE MMPEeACTARBAACTCH BO3MOXKHBIM.

Y4HTBIBasd BBILIEH3AOXKEHHBIE coobpaxkeHHd, obpaboTka M HHTeprpe-
TAIHA PEIYABTATOB BBIMTOAHSAACHE B CACIYIOIEH ITOCAEI0BATEALHOCTH!

1.

OneHnBasach BEAMYHMHA MAKCHMAaAbHO BO3MOXXHOTO &HOMAABHOTO
apderTa, KaK pa3HOCTh TeMilepaTyp MeXXIAy PedHOH BOAOH H IOA-
3€EMHOH BOJIOH (110 Nbe3oMeTpaM].

Brigeaaacs "TpeHA" Oad rpaduka TeMIIepaTyp AOHHBIX OTAOXKEHHH.
Tpena MpoBOAHACS ITO ToukaMm, HaHuboaee OAH3IKMM K TEeMIleparype
Boabl. Kag ABCTBYeT U3 BRILICH3AOXKEeHHOro, MMeHHO I10 3THM TOY-
KaM pa3lrpyiska Ho3eMHbix Boj He dukcupyercs. B gasbHeiiem
3TOT TPEHA NpUuUMaacs 3a "¢hon".

Boiacadauchk y4aCTKH CO 3Ha4YeHHUAMH TEeMIepaTtypbl AOHHBIX OTAO-
MEeHHUH, OTAHYaKLIHUXCA OT (POHOBBIX HE MEHEE, YeM Ha BCAHYHHY
KoaeBaHHil TeMIIEPATYpPbl JOHHBIX OTAOXKEHHH 3a BpeMs DabOTH! HA
npoduse, O6pI9YHO 3Ta BeanyuHa cocraBasaa 0.9 - 1°C. MmeHHO 2TH
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y4aCTKH H OTOXKNECTBASIAMCHL C yJaCTKaMH pa3rpy3kd MOA3IEMHBIX

BO/I.

4. [Ad y9aCTKOB TeMnepaTypHbIX AHOMAAHH, OTOXIAECTBAAEMBIX C y4ya-
CTKAMH pPa3l'PY3IKH TIIOA3EMHBIX BOJM, BRINNOAHAAACE KavY€CTBEHHAA
OLCHKAa HHTCHCHBHOCTH aHOMaAHH IO CACAYIOIIHMM KPHTEPHSIM!

-  palsrpy3kKa QOTCYTCTBYET HAHM HMEET KpaHHEe HHU3KYI0 HHTEHCHB-
HOCTDb, HCHAQCTATOHHYIO AAf €€ PCerucTpailH (10 TeMnepaType
(reMriepatypa AOHHBIX OTAOXKeHHH aTAH4aercsd oT (POHOBOH HE
Goaee, 4eM Ha 0.5 - 1°C);

-  pal3rpyska MMeeT CpPeaHOH HHTEHCHBHOCTBL (TeMreparypa [AoH-
HBIX OTAOKEHHM oTapdaeTcss oT (POHOBBIX 3HadeHHH He Goaee,
4E€M Ha [IOAQBMHY MaKCHMAABHO BO3MOIKHOI'O AHOMAABHOI'O 3(-
dexra)l;

- pa3’3rpys3ka HMeeT BBICOKYI0 HHTEHCHBHOCTE (TeMII€paTypa AOH-
HbIX OTAOXKCHHH NPEBRBIACT. [IOAOBHHY MAKCHMAABHO BO3MOXK-
HOrO aHOMaasHoro ahpeKTa).

B Huxkeaexauier Tabauiie npuBoggaTcss HHTEpPHpeTalHOHHLIE KPHTEPHH

H AX 00OCHOBaAHHE OAS KasKoro LHKAA H3MEPCHHIA,

| =

}

l

o s ]

g—

| | KprrepuH BBICAEHHS 30H
| - 3HaK K pa3rpy3kd ( BEAMYHHA TEMII.
Hara u3- | Temne- | Temne- | Beanunna anomaaun, °C)
MepeHHI | paTypa | patrypa | wMaxc. | Pasrpys- | Pasrpys- | Pasrpyska
BO Nosa3. | aHOMaAHH Ka HE Ka cpel- BHICOKOM
PEKH, BOJ, B 30HE PHKCH- HEll MH- | HHTEHCHB-
oC oC pasrp. oC PYCTCH TEHCHUB- HOCTH
i S - 1 ) | HOCTH
25.02.2000 3-4 8 -12 +(5 - 8) 0-1 1 -3 >3
25.03.2000} 3-7 9. 15 +(4 - 8} 0-1 1-3 >3
10.05.2000 | 11-13 | 13- 16 +(2 - 3) 0-05 | 05-15 > 1.5
30.06.2000 { 22-24 | 15-19 A5 - 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} {-(0.5-1.53) { <-1.5
28.09.2000 ) 16~-17 | 17 -2} 2-4) ) -0-0.5) | -{0.5-1.5) <-1.5
28.10.2000 { 13~16 | 17-21 +{4 - 5) 0-~1 1] =72 > D
12.11.2000 | 11-12 | 16- 19 +(5 - 7) 0-1 1-3 >3

Ha prc.5.6 v puc.5.7 B xayecTBe NpUMEPOB NpuBeAcHB] MpaUKH, cO-
OTBETCTBYKOLIHE KOHKPETHBIM IIHKAAM H3MepPeHHH.

[ToaoKeHHE 30H Pa3rpysky ¢ KayeCTBEHHAd OLIEHKa HHTEHCHBHOCTH
Pa3rpy3ky NpencTaBAAITCH MMOAHOCTBIO O4EBHIAHBIMH H3 [MOAYIEHHBIX MarTe-
PHAAOB.

[IpuBesieM KpaTKoOe anucaHue Hauboace XapakTepHBIX ocobeHHocTeH
AAS TIOAYHIEHHBIX TEMITEPaTYPHBIX 3aBHCHMOCTEH.

[lo BCeM UMKAAM HM3MepeHHI OTMeYaloTCsl 30HBI, [MOAOMKEHHE KOTOPBIX

OHPEACAACTCA COOTHOLICHHUEM yPOBHEH ITOBEPXHOCTHBIX H MOA3EMHBIX BOJ, &
TakK»Ke 3(Q(QEeKTUBHOCTBIO paGorsl 3/1C.

[lepsad 3oHa pacnosoxkena mexay [IK O u ITK 500 u cooTBETCTBYET
yqacTky, Ha KoropoM l1D3 B rpyHre orcyrerByeT.

TemneépaTypHble aHOMaAHMH Ha 3TOM YYacTKe, KakK [paBHAO, HMEIOT
HaubOoABIIYH BEAHYHHY 110 CPaBHEHHIO C OCTAABHBIM npodnaeM, He3aBHCHMO
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OT BPeMEHH roaa (cM. HalpuMep, Pe3yAbTaThl H3MepeHUH oT 25.02.2000 r. u
30.06.2000 r.). Taknm obpasoM, Ha 3TOM YYacTKE pasrpy3ka CywecTByer
BCeraa, BHE 3aBHCHMOCTH OT BPEMEHH IoAa.

Caegyrowmas 3oHa pacrioaoXeHa ot K 550 BHH3 no TeweHuro o Ik
1100, O1a 30Ha orANYaeTcHa dYepeOBAHHEM YYACTKOB Pal3rpy3KM IM03eMHBIX
BOJ K Yy4YaCcTKOB BOJ] H YYacTKOB €€ OTCYTCTBHA. Pa3Mepbi, KOAHYECTBO yia-
CTKOB, & TaKX€ HHTCHCHBHOCTDb Pa3rpy3Ki 3aMeTHO 3aBHCHUT OT BPEMEHH I0-
na u achdekruBHocTH paborer 3C. ~

HanmeHsplitlee KoaH4ecTBO y4acTKoB(2-3) orMmedaercs B dheBpase 2000
r. 1 Hoabpe 2000 r. AHAAOTHYHBIE PEe3yAbTATHI [I0AYYEHB] B MapTe, Mae B HIO-
He. [lo BceM ocTaAbHBIM IIHUKAAM OTMEYAETCH KaK YBEAHYEHHE 4HCAA Y4acT-
KOB BhICA4HBaHHS, TAK H H3MeHeHHe HX HHTCHCHBHOCTH.

Obpailaetr Ha cebg BHEMaHHe TO 00CTOATEABCTBO, YTO CYILeCTBYIOT iie-
pHOAbI, KOTZla TEMIlepaTypa [OBEPXHOCTHBIX BOJ M [AOHHLIX Ha HEKOTOPLIX
yJacTKax IpakTuideckKd copnagaet (peBpaab 2000 r., IIK 700-750, 1K 1150-
1300, uroup 2000 r.,, [IK 250-350}). Hauboaee. BepOATHBIM OOBACHEHHEM I1O-
AYYEHHBIX pe3yAbTATOB HABASIETCH IePETOK Ha 3THX y4acTKaX CBEpPXY BHHI,
4TO MOXeT ObITh BbIZBAHO TOABKO BAMAHHEM OTKadKH M3 CKBaXXHH, BXOjIH-
umx B 3/1C.

Caegylomiasd 30Ha ormedaercsa Ha ydacTke ot [IK 1100 BHH3 110 Tede-
HHIO /10 KOHUla npoduana. B npeneaax 3Toit 30HBI pa3rpy3ka He (QUKCHPYETCH
B TeueHHE BCEro nepHola HaMepeHHil. HeobxooHMO 3ameTuTh, YTO paHee, B
cheBpase 1994 r, go C¢rpouTeabcTBA 3RALUMUTHBIX COOPYKEHHH, MUMEHHO 3/1ECH
chukcHpoBasacks Hanboasee CHABHAS TeMIlepaTYpPHAA aHOMAAHS, OTOXKIECTB-
AsieMasl ¢ HMHTEHCHMBHOH pairpy3koft He@TelpoAyKTa, BbhiCA4HBAIOILEIOCH
HMEHIIO Ha 3TOM y4yacTke. TaknMm obpa3oM, Ha 3TOM y4acTKE MEpPbI, [IpHHA-
Thl€ M0 3alll¥Te peKH Tyalce OT 3arpsa3HEHHSA MPEACTABAAIOTCA Hauboaee
3P EKTHBHBIMH,

B pesyapTaTe HCcAeIOBAHHUH BbIICACHBI YYACTKH € PaA3AHYHOH HHTEH-
CHBHOCTBIO BblCA4¥BAHHHA, YCTAHOBACHO H3MEHEHHE HX [TOAOXKEHHHA U BBIMOA-
HeHa OLeHKa H3MEHEHHS HMHTEHCHBHOCTH BO BpeMeHH. MHTEeHCHBHOCTH Bbl-
cayHBaHuA XOpOUIO KoppeanpoBasa BO BpeMeHH ¢ paboroil ckBaKHH, BXO-
nauyx B 3/1C. IToayqeHHble IaHHble TOIBOAHAH KOHTpoaHpoBaTh pabory 3/1C
H CBOCBPEMEHHO MPHHHMATE pellleHUda 00 YBeAH4YEHNHN HHTEHCHBHOCTH BOJIO-
orbopa.
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