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BOAHbTX [pO0JreM,
rHApo3Hepferr4Kr4

3KoJrorr4r4 HAHT

oT3bIB O@r{qr{AJrbHoro orIfroHEHTA
Ha AI'IccepraIIIroHHoe rrccJreAoBaHHe [an.naruroeBa Ca.noruara Kauo-
arrrroeBr.rqa Ha reMy: <<Pas6umue meop.uu u Memodoe ynpa*ileHua Qwtumpu-
t4uoHHblM pUtCUJnOM 6 OCHOqAHUflX BbtCOKOHUnOpHbtX nJlOmuHD, rrpeAcraBJleH-
Hofr na colrcKaHrre yudnofi crerreHrr AoKTopa rexHrrqecKrrx HayK rro c11erlq-
aJrbHocrl{ 2.1. Ieo.norl{q, reoAe3nq, rlrAponorr{fl, crpor{TeJrbcrBo, apxureKry-
pa (2. 1.8. f u4 porexH r{qecKoe crpor,rre,rrcreo).

Arcrya"urHocrb reMbl l{ccJleAoBaHrrfl. Bo4oxpaHunrarrla - oco6as Kareropr4-fl
BHyrpeHHux no4oeMoB co cneqzSu.recKrlM noAoo6vreHoM, nporor{Hocrbro H ce-
3oHHbIMr{ role6agu.flMll ypoB rteit, a raKxe pe3Kr,rM Hapyu]eHr{eM orHocr4TeJrbHoro
paBHoBecl4tr, cyqecrByroqero B rrpupoAe. CosAaHr,ie BoAoxpaHr,rnr{rrl Bbr3brBaer
pa3BHrHe raKl4x npr4poAHbrx npoueccoB, KaK nepe0opnrnpoBaHne 6eperoe vr /tHa,
rloBbilrreHue ypoBH.q fpyHToBbrx BoA, r43MeHeHUe KJiHMaTa, XapaKTepa pacTr,rreJrb-
Hocrl4 rr r.rr. B crrJlbHofi vrepe Bnl4{rolrdl4e He roJrbKo Ha xogsficrea [pllnefa]orrlgx
pafioHoe rI B ronuue HI4xe no rerleHr4ro, Ho raKxe Moryr oKa3arb BJIH.f,HHe raKxe
6 esonacHocrb KoMrJreKca fr{AporexHr4rrecKux coopyxeHufi .

Bru.sHlae KpytIHbIX BoAoxpaHuJrrrul, K KoropbrM orHocr4rcx PoryHcKar f3C,
Ha peKI4 rrpotBJlferc{ qacro Ha nportxeHl4l4 Bceto EX TeqeHr4.q, oxBarblBa.f, TeppH-
TopI4H B Aec{TKI4 Tblc{q KHnoMerpon. CogAaHI4e BoloxpaHr{nr4ul 14 pefynr4poBaHr4e
I{MI{ croKa 3Har{HTeJIbHo npeo6pa:yror ecrecreeHHrrfi rr4Aponoria.{ecxufi pexl4M
peKH, tITo Brerler sa co6ofi agueueHl4.a MHortrx ApyrHX rrpnpoAHbrx npoqeccon. C
co3AaHI4eM BoAoXpaHI4nI4UI I43MeH.f,eTctr peXHM ABIzI)K€HI4.a HaHoCOr. B pe:yJrbTaTe
npoueccoB 3po3rll4, aKKyMynflr\r4r4 14 T.rr. B BOAOXpaHUJrHrrIax [polrcxoAr4T KopeH-
Ha.r [epecrpoffxa IroABoIHoro pelreSa. Bo4oxpaHr4nr,nqa, co3,4aHHbre Ha ropHbrx
peKax, B ToM rrl4cre coopy)KeHIax PoryHcxofi f3C, ecJrr4 He nprrHr4Marb cBoeBpe-
MeHHo coorBercrByroqux Mep, Mofyr 6rtrs 3alrorlHeHbr HaHocaMI4, B Ter{eHHe Ae-
crrKoB Jrer, a r,rHofAa 6lrcrpee (no4oxpaHHnr{rrle Hypexofi f3c).

BlturenepeqllcJleHHble Saxroprr oKa3brBalor cso€ orpr4rlareJrbHoe nosgefr-
crBl{e Ha Becb KoMnJIeKc coopy)KeHuit u e oco6eHHocrr4 Ha cocro.flHvre 14 6esouac-
HOCTb BbTCOKOHaIOpHbIX frJIOTrrH H rrx ocHoBa]F.vrfl.

Poryucras f3C - crpotqarcn ru.gposneKrpocraHun.f, Ha peKe Baxru 3ro
uacrura6nufi eneprerurlecKl4fi o6rexr, Bo3Bo4r4l,rlrft ua peKe Baxur n Ta4xuxl.r-
craHe 14 BXOAI4T B cocraB Baxrucxoro KacKaAa vr c ycraHoBJreriuofi MorqHocrbro
3600 MBr flBJllercf, cauoff 6orsurofi f3C n Ifenrpa-rrrHofi Azuu. Cpe4neroAoB€u{
nupa6orxa 3neKrpo3Heprl4n B Poryncxofi f3C cocraBr4r 6olee
17,0 u"rrpa xBr.'{ac B roA. Ycrioszs e€ crpoureJrbcrBa r,r 6y4yrlero $yHr<qnoH?rpo-
BaHHt xapaKTepn3yrorc{ yHI4KaJrbHbrMr4 reorpa@z.recxuur Lr rr4Aponorr4rrecKr/rMr,r
oco6enuocrrMu.



lllou,lna f3C erlcorofi 335 Merp craHer cauoft eHcoxofi KaMeHHo-
ua6pocHofi nloruuofi e uupe. OHa o6pa:yer Poryucxoe BoAoxpaHr{nr4rrle MHoro-
JlerHefo perynHpo Ba[r4fl IIOJIHbIM o6rduonr 1 3, 3 ru3, rro3BoJrflrcruee [cnoJrb3oBarb
ero B KarlecrBe MHoroIIeJIeBoro fr4.qpoy3na, B ToM lrr4cJre Arta Bbrpa6omrz gneKTpo-
3HeprHI4, perynzpoBar:ufl BoAbI, cHrDKeHr{r prrcKa HaBoAHeHuit u cMflF{eHr{fl. 3a-
cyx. KollrIJIeKcHoe I4cIIoJIb3oBaHI{e PoryHci<oro rr Hyper<cxoro BoAoxpaHr4nrrqe
co:4aroqnfi o6:rerra MHoroJlerHero perynr4poBaHr4e o6ecne.rHeaer BoAHo-
sHeprerl4'{ecrofi 6esonacHocru Pecny6nnru TalxzKr4craH ra IfeHrpa,rruofi Azuu.

Poryucrcax f3C oSecne.rur HaAexHoe 3neKTpocua6xeHue [lrfl. yAoBnerBo-
peHrlt pacrylqero BHyrpeHHero crrpoca rro Aocrynnofi qeHe, noMoxrer ycrpaHr4Tb
npo6nelry 4eSraqura 3neKTpo3Heprurr v yKpenr4T Bo.{Ho3Heprerr,rqecKyro 6ee-
olracHocrr. Ha perl4oHanbHoM ypoBHe PoryHcra.a f3C 6y4er r4rparb perxanqyrc
ponb n co4efi crBl4r{ pa3BI{TI4}o peruoHaJrbHoro pbrHKa 3JreKTpo3Heprrar4.

Blrcor<onarlopHble nJIorI,IHbI cr€urKr{Barorcr c Kpurr4rrecKr4Mn upo6reuauu:
fI4ApOCTarHr{eCKOe AaBneHI{e co3Aaer KoJroccanbHoe Harpy3Ky Ha ocHoBaHHI{ rrJIO-
rI4HbI; arpeccl4BHocTb BOIbI [pHBeAer r pacrBopeHr,rrc BoAopacTBop]rMbrx [opoA;
xl{Ml4r{ecKax cy$So3I4H rlopoAbl ocHoB aH:rrl^; rro{BJreHr,re Kapcra H rryrn cocpeloro-
r{ e HH oe s Hnrrp aq uv; pvreKr4 rrpop brB a r4 3 aro rrJreHr4 e reppuroprrr4.

CreAoearerlbHo, peanrr3allufl Hayqlbrx u rrpaKTr{qecKr4x lrccneAoB auuirt, s
TOM rII4Cne nO ynpaBJIeHrIIo fI{ApOfeoxI4MI4r{eCKI'rM peXI,IMOM B OCHOBaHI4f,X BbICO-
KoHa[opHbIX rIJIorHH, K KoropbrM orHocHTc.rr rapKe [Jrorr4Ha PoryHcrcofr f3C,
o6ecne'Izeaer 6esonacHocrb rzrporexHr4r{ecKrrx coopy)KeH nit, a TarcKe rr,rApooKo-
rofHirecKyro 6esonacHocrb B rIeJroM, rBJrserctr aKTyanbHofi :a4avefi .

Pe:ylrrar6l I4ccneAoeawuit, npeAcraBJrengbre a pa6ore cor4cKareJreM Hoc.rrr
Ba)KHOe HayrrHo-TexHl,IqecKoe, 3KOJrOfr4qeCKOe, fI4ApO3KOIOfHrrecKoe u couuanb-
Hoe 3HarIeHI4e He roJIbKo Ans TaAxI{KuIcraHa, Ho raKxe vr ilnfl Bcero lfeHrpalruo-
Aszarcxoro perl4ona H orJlllqarorcr rrpr4Huunnalurofi HonusHofi u nrrcoxofi
rtpaKTurlecxofi 3HarrI{Mocrb}o.

CoornercrBrle reMbl Alrcceprarlnrr flac[opry HayvHofi c[eqr{aJrbHocrr{.
[uccepraqu{ coorBercrByer IIoJro}KeHr,r{M rryHKroe I , 9 u 11 nacnopra naylHofi
crequaJlbHocrl{ 2.1. feonofl4.s, reoAe3l4-rr, rr4Aponorplrr, crpor4TeJrbarBo, apxHTeK-
rypa (2'1.8. fu4porexHl4rrecKoe crpor,rrenrcrno): - Paspa6orKa reopr{H, MeroAoB
pacqerHoro o6ocuoBaHl4-4, npoeKTl4poBaHr4-rr Lr crponTeJrbcrBa nJrorl4H r{3 rpyHTo-
BbIX MarepliaJloB; coBeplueHcrBoBaHne reorexHr4qecKnx, AHr{aMr4rrecKHX ra $ru6-
TparII4oHHbIX HccJle4onaHHfi rpyHToBbIX BoAololnopHbrx coopyxeHuitt, ux orKo-
coB, ocHosanuit 6eperonrrx npr4Mbrr<aHrafi r4 cKJroHoB, HayrrHoe o6ocHoBaHr{e nep-
OTIOKTI4BHbIX HanpaeleuXfi peMoHTa, KoHcTpyKLryru pT 3KcnnyararJupr 3eMJrflHbrx
nnorklH; - Pa:pa6orKa MeroAoB oIIeHKr4 Bnu-f,Htrs rr,rAporexHnrrecKoro crpourenb-
crBa Ha npl{nefarolul4e reppvrropvru, co3laHr4e HOBbrx MeroAoB pac.reron a npoeK-
rI4poBaHI4r coopyxenufi' I4HxeHepuofi saquTbr; - 3xcuriyararllroHHax ua4eN-
Hocrb rl4AporexHl4r{ecKr{x coopy)KeHnft, paspa6orra HoBbrx Kpr4Tepuee zx 6e:-
ollaaHocrl4, HoBbre cr4creMbr KoHTponr u na6lro4enuh
IUCHCTBOB AHIdC METOAOB TEXHI{I{CCXOfi IUATHOCTHKI4 I,I
creM z oSrexroe.

3a coopyxeHl4_f,Mr{, COBep-

MOHr{TOpr{Hfa BoAHbrx cr4-



HassaHrae reMbr Ar4CCepTaUr4r4 COOTBeTCTByeT [aCnOpTy CneurraJrbHocTr]
2. 1 .8. fra4porexHr.rqecKoe crpor4TenbcrBo.

Crenens u3yrreHHocrll uay.ruofi TeMbr. Concr<areleu n pa6ore 6l;.tu
rIpoBeAeHH o6sop coBpeMeHHoro cocro{Hr4x pazpa6orKr4 H co3AaHrae rexHoJrorr{r,r
BbIcoKoIIJIorHofi nporneo$HnbrpauuoHHofi 3aBecbr B ocHoBaHr4r4 BbrcoKoHanop-
Hofr nloruHbl c y.leroM I4HXeHepHo-feoJIofI4rrecKHX yclonufi, oIIeHKrz, alaJru3 Lr

pacu€rrt fiapaMerpoB 3aBecbl Ha ocHoBe rpy,{oB yveHrrx H a raKxe.qpyrr4x HccJre-
AoBarenefr, nHectuplx orpoMsrrfi erraA B 3ToM HanpaBneHnu. Oco6o ornae.reHrr
Tpy.4bl aKaIeMI4Ka B.lI. BepHa4cxofo npetrJroxr4Brrrr4fr cncreuarr43aqr4ro noA3eM-
HbIX BoAbI rlo xlIMLIqecKi4M ceoficrsaNa I{ cocraBaM Lr BIITBJTeHHIIM fuApofeoxu-
Nara.{ecxofi HX 3oHaJIbHocrI4.

B pa6ore raKxe orMerleHbl TpyAbI yu€urx Ta.qxuxucraHa sHecruHx cyule-
creeHHrrfr BKnaA B pa3BlITHe reopLII4 $anmpaqr4oHHbrx npoqeccoB B ocHoBaHvrr4u
TeJIe BblcoKoHanopnofi nlorlttrr I4 rroBbrrrreaufl 6esouacHocrl4 fuAporexHnr{e-
cKr4x coopyxeHrafi.

CozcrareJleM crIpaBeAnI4Bo orMeqaerc-g, rITo BblcoKoHanopHble IIJISTI{HII
flBJlflIorc.fi OAHI{M I43 KpynHefrurux rl4AporexHr4qecKux coopyxeHrafi, nosnoAr4Mbre
Ha nyTrl BoAHoro IIoToKa Anf, noAHflTvrfl ecTecTBeHHoro ypoBHr BoAbr r4 npr4BoAr-
rul4e He roJIbKo K HapyueHl{lo 3KoJrornr{ecKofr curyaqvv pen4oHa, Ho raK}Ke Mo-
xer ararl $arropoM norotlreHl,Iq reppr{Toprrn, rrpeKparr{eHrrro rrr4TbeBoro BoAo-
cHa6xesuro I4 oporueHufl 3eMeJIb, H T.ri. Tarzu o6pa:ou, r,BfreHr4e BonpocoB cB-rr-
3aHHbIe c pa3BI{TI4eM TeopI4I4 cocpeAoroqeHHofi $nnlrpaqvrtr B ocHoBaHl,ru H Terra
BblcoKoHanopHofi IIJIOTI4HbI Ia pa:pa6orKa r{H)r(eHepHbrx Meponpufrufi uo [porHo3r4-
poBaHHro rrpe3BblrlafiHux ckrryalllnu 14 nr{KBr4Aaqr4ro anaprafiHrrx cr4Tyarlr4r,r flBJyrerctr
aKTyanbHofi :atra.refi.

CreneHs HayvHofi HoBrr3HbI pe3yJrbraroB Arrcceprarlurr u rroJrox(enr{fl,
BbrHoclrML,Ie Ha 3arrlrrTy.

Hayvnar HoBH3Ha (nay.urue pe3ynbraru) 4zcceprarlr4oHHbrx r.rccJreAoBa-
nufi saxrroqaerc-fl B cneAyroqeM:

- [onyr{I4J]I4 Aa[bHefruree pa3BlrrI4e reopl4r 14 MeTo.qbr yrrpaBneHux $umrpa-
IIHOHHbIM peX{I4MOM B paCTBOpr4MbrX OCHOBaHr4.rrX BbrcoKoHanopHbrx rrJrorr4H.
C$opl'tylupoBaHbl KoHIIenryaJIbHbre ocHoBbr coBeprxeHcrBoBaHrdr MeroAoB BeAe-
Hvrs. cl{creMbl MoHI4TopprHra, c paspa6orxofi Kprrrepr4aJrbHoro rroKa3areJrfl. Anfl
orleparl4BH.ofr oqeuxa eSSexrI4BHocrI4 nporznoSr{nbrpauuoHHbrx r4 nporraBocyQ-
QosuouHntx Meporpuxruit u QopurapoBaHuf, Meporpu{uafi uo o6ecneqenaro 6es-
OTIACHOCTH OCHOBAHH-S TIOTI4HbI;

- BnepBble co3AaHa MareMarl4rrecKaf, MoAenb orITI4MaJIbHofo rloprcKa uyreft
cocpeAoro'IeHHofi Sznrrpaqrau, paspa6orau BbrcoKorryBcrBr4TeJrrsrrfi AByxKa-
ualrHrrfi reorepMoMerp-TelJloMep c srrcoKofi TorrHocrbro An{ r4ccneAyeMoro
o6rerra;

- BrrepBbre pa:paoor aIJa MareMarr4r{ecKar Mo.{enb rpaHcs opMaropHoro KoH-
AyKToMerpa, Merog u npulop Anf, I,I3MepeHHr yAenbHofi elexrponpoBoAHocrrr
riotr3eMHblx MHHepaXI43OBaHHbrX BOA B TUHpOKOM Ar4ana3oHe KOHrIeHTpaur4Ir BoA-
Hbrx pacTBopoB;



- SKAnepLIMeHTaJIbHO yCTaHOBJTeHO paHee Her43BeCTHOe, Qpr3r4rIeCKOe rBJIe-
HI4e - BO3HI4KHOBeHI4e TeOTeIIJTOBOfr 3aBeCbI 14 I43MeHeHH{ paC[OnO]r(eHI4.q reo-
TennoBofi 3aBecbl rro BeprrrKaJra Artr r{ccneAyeMoro o6rerra. Brrseleua npur{raHa
aHoMaJIbHoro nporpeBa npr4noBepxHocruofr -uacrvr seN{Hofi Kopbr, B 3oHe vccne4y-
eMoro o6tercra, c pa:pa6orxofi MeroAa r,r crrcreMbr AByxypoBHeBoro KoHTpont
I43MeHeHr{f, TeIIJIOBOfO pe)KI4Ma;

- BnepBble Ha ocHoBe reopzll TerrrroMaccorepeHoca, pa:pa6oran MeroA
onpeAenenrax xoe0Suquenra Sranrrpalla.v 14 nyrn cocpeAoro.reHHofi SrEnmpaqnra
B OCHOBaHI{I4 rIJIOTllHbI, C yrieTOM I43MeHeHrrf, TenJIOBOfO COCTOflHI4_f, 3eMnI{;

- ycraHoBJreHo paHee Hel43Becruoe Slr:uqecKoe {BJreHr4e - Bo3Hr4KHoBeHr4e

fl4ApoHarlopHo - ocMorl,I.IecKofr 3aBecbr Me)KAy MeHee r4 cr4JrbHoMr4Hepanu3oBaH-
HbIMI4 nOA3eMHbrMI4 BOAaMT{, CB-fl3aHHOe C TTOBbIIUeHI,IeM fr4ApoCTarr{rleCKofo .{aB-
IreHvrfl., Ha ocHoBaHr4u Koroporo, B[epBbre pa:pa6oraHo yrrpaBnreMoe nporr4Bo-
cyS$oeaoHHoe ycrpoficrBo rro 3arrlr4Te oroJroBKa ooJreBoro rrJracra B ocHoBaHLrr4
NJIOTIIHbI.

C oucxareJleM H a 3arrlrrry BbrHeceHbr cneAyrour4e H ayrr H bre rr oJrolneH uq :

- KOHqenTyaJIbHbIe ocHoBbI coBepIxeHcTBoBaHI'rr MeToAOB BeAeHI4lI MOHH-

TopHHra, c pa:pa6oKoi Kpl4Tepl4aJrbHoro rroKa3arenfl, [ns. oneparr,rBuofi oqeHrz
o$SexrneHocrla nporuno$Hnbrparlr4oHHbrx H rrporuBocy$$osuoHHbrx Meporrpu.fl-
rytrt, u SopnrrapoBa:nus. TexHr{r{ecKHX r,r rexHoJrorr4r{ecKr4x Mep no o6ecneqeuuro
6e:onacuocrll ocHoBaHH.r rrJrorlrHrr. Paseurne reopuvr Lr MeroAoB yrrpaBneHrr.rr

Qrznrrpaql4oHHblM pe)KI{MoM B pacrBopr4Mbix ocHoBaHr4fx BbrcoKoHanopHbrx rlJro-
Ti4H.

- MaTeMaTI/flIecKa.f, MOAeIIb onTHMaJIbHorO [ol4cKa nyrefi cOCpeAOTo.reHHofi

$unrrpaqrau. KoHcrpyxqr,Ix BblcoKorryBcrBr4TeJrbHoro AByxKaHaJrbHoro reorep-
MoMerp-TennoMepa c BbrcoKofi ro.rHocrbro.

- MareMarrlrlecKa-f, MoIeJIb rpanc$opMaropHoro KoHAyKToMerpa, MeroA 14

annaparypa Anfl.I43MepeHH{ yAenbHofi enexrponpoBoAHocrr,r noA3eMHbrx Mr4Hepa-
JII43OBaHHbIX BOA B IXI4pOKOM Ar4ana3oHe KOHrIeHTparIr4r{ BOAHbTX paCTBOpOB.

- 3KcnepI4MeHTaJIbHo ycraHoBireHHoe paHee Hel43Bectro e SraszqecKoe tBne-
HI4e - Bo3HI{KHoBeHI4e feorerlrosoft saeecbl x rI3MeHeHI,Ifl pacrloJlo)KeHlu feo-
renrtosofr 3aBecbr no BepruKaJirr Anr r{ccJreAyeMofo o6rer<ra.

- MeroA onpeAeneuux rcoe$SurlraeHra Qra:ilrpaqvv vr nyrr{ cocpeAoroqeH-
nofi Sransrpa\vrr4 B ocHoBaHI4H nJrorr4Hbr c npr4MeHeHr4eM Teop?ru rerlJroMaccore-
peHoca.

- pe3yJlbrarbl liccrleAoBanufi, I43MeHeHr4s rr4Aporeoxr4Mr4qecKoro pexil4Ma
BoKpyr coJleBoro nJlacra B ocHoBaHHH nJroruHsr PoryHcxofi f3C, rro3BonlrBrxr4e
ycraHoBl4Tb paHee Hel43Becruoe Srzan.I^ecKoe .rrBneHr4e - Bo3HHKHoBeHrre rr{ApoHa-
nopHo-ocMorl4rlecKofr sasecsi Mexqy MeHee u cr4JIbHoMr{HepaJrr43oBaHHbIMr{ rIoA-
3eMHbIMLI BOAaMTI, CBfl3aHHOe C IIOBbTIUeHT{eM fnApocTaTHrrecKofo AaBJIeH}r_rI I{
pa:pa6oraHHoe ynpaBnteMoe npornBocySsosuoHHoe ycrpoftcreo ro 3arrlr4Te
O|OJIOBKA COJICBO|O TIJIACTA B OCHOBAHI4I4 NJIOTI4HbI.

HayvHan H rlpalcruqecKafl 3Harrr.rMocrb Auccepraunrr 3aKrroqaercr B p€r3-
pa6orr<e BbIcoKorryBcrBI{TeJIbHoro AB}xKaHanbHoro reorepMoMerp-TerrnoMepa c
Tot{Hocrbro 0,0010C, pexortaeH4yeurrfi Anfl orrrr4MaJrbHofo nor4cKa y{acrKoB 3apox-



[erJIZ.fl rryrefi cocpeAoror{eHHofi Sr,rnrrpaquvr vr onpeAeneHax roecpsuqraeHra Sram-
TpaLIr{I4 c rIpIlMeHeHI4eM Teoprlrr rerrJroMaccolepeHoca; paspa6orxe, na 6a:e coBpe-
MeHHbIX MI4KpOnpOqeCCOpHbIX CLTCTeM C yny{ueHHbrMrr xapaKTepvr}TnKaupr HHAyK-
TrIBHoro KoHAyKToMerpa, peKoMeHAyeurfi AJr-f, rrcMepenvrfl 3neKTpr4rrecrofi npoBo-
Al4Mocrrr noA3eMHbIX MrlHepanr43oBaHHbrx BoA B Ar4ana3oHe or 0,2 Io 600 nrCu/cu c
nofpellrHocrblo *0,luCnr/cu, upu KoHrIeHTparJVLr B Ar4ana3oHe or 0,2 go 300 r/ri c
TotlHocrblo +0,1 r/n.; ycraHoBJIeHrII4 (excnepxvieHTaJrbHo) panee Her43BearHoro, Arr{
rlccneAyeMoro o6terta, $ra:uuecrcoro rBJreHr4.rr - Bo3HraKHoBeHI4e reoreruroeofi 3aBe-
cbl 14 H3MeHeHI4lI pacnonoxeHrrr reorenJreBofi saeecrr no BeprlrKarrl4, peKoMeHAye-
Itntfi rzcuoJlb3oBarb npa onpeAeneHr4r4 cyxeHr4r 3oHbr aKKyMymurza corHe.rHofi
3HepfHI4 (upunonepxHocrHas qacrb :euHoii rcoptr) ia ee nporpeBy KaK r4HAr4Karopa
ias6rrro.rnoro rerrJra e selaHofi Kope; MeroAHKe onpeAenenur xoe$$raqnenra Sranr-
TpaIII4H C npI4MeHeHI4eM TeOpI4r4 TerUrOMaCCOnepeHOCa, peKoMeHAOBaHa AJUr OnpeAe-
JIeHI4-s I43MeHeHHrI SruIbrpallraouHofi xapaKTepr4crr,rKu ocHoBaHr4rl IrJrorr4Hbl I4 3orry
3apoxAeHua rryrefi cocpeloro.{eHHoft $unrrpaquv; ycraHoBJreHr4r{ Her43BearHoro
paHee Szsuvecroe fBJIeHI4e olpecHenr4fl 14 orxarlarl no.q3eMHbIX MI{Hep€LJrrBoBaHHbIX
BoA, Arq HccneAyeMoro o6texra, a TaKXe Her43BecrHofi pauee Su:ravecxofi saKoHo-
MepHocrl4 rIoBbIIxeHuu rl.yluHbl onpecHeHr4rr noA3eMlrbrx Mr4HepaJrrcoBaHHbrx BoA r4

peKoMeHAyeMbIe HclroJlb3oBarb An{ fipuHflTufl aAeKBarHofo rexHr,rqecKofo peneHr{r,
KaK Ha 3Tarle Bo3BetreHvrs., TaK I4 B nepr4oA 3KcnnyurarJnu coopyxeHun; pa3pa6orxe
yIIpaBJr.fleMbIX [porunocy$$o3lloHHblx ycrpoficrB rro ecefi ,qruHe 3arrlr{rrlaeMoro
yqacrKa coJleBofo nJlacra B ocHoBaHull ilrrorr4Hbr npr4MeHr4Mble AJUI rrpr4xa&rfl MLr-
HepanI43oBaHHbI BOI K COneBOMy nJracry, 3arrlr4rrlaioqr4e rrnacr coJrr4 or pacrBopeHr,nr
rrpecHbrMH BoAaMr4.

O6r€vr H crpyKTypa Alrcceprallulr. {ucceprarlu{ cocroi{T r43 BBeAeHr4q,
IUecrI4 fJIaB, 3aKrIorIeHH.a, peKoMeugarywit, cnl4cKa nl4Teparypbl, BKJlloqaroulero
302 6u6traorpaSzvecKl{x ccbIJIoK H3JroxeH ua 325 crp., H3 nux 250 crp. ocHoBHo-
ro reKcra, BKnroqarcrywfi.41 ra6nuqy w annrocrpr4poBaHHbrfi 103 pr4cyHKaMr.r.
flpnne4eHbr raK)r(e 6 npunoxewui,r ua 42 crpaHurlax.

Bo neegeHue rI4ccepraIII4I,I concKareneM rrprrBeAeHbr aKTyaJrbHocrb reMbr
I4ccneAoBaHtrs., crerreHb uay.rHofi paspa6oraHHocrr4 r43yrraeMofi npo6neMbr, qeJrb r4

3ax.al{Jli' Hccne,4oBaHvrs, o6rexr u npeAMer rrcoJreAoBaHr4-[, ee uayunaf, HoBr.r3Ha,
IIOJIO)KeHI{e BbrHOCI4MbIe Ha 3aIqI,ITy, TeopeTur{ecKat I{ HayrIHo-upaKTI4rIecKa{ IIeH_
Hocrb pa6orlr H BKnaA aBTopa B r4ccneAyeMyro npo6nevy.

llepear rJIaBa [veeepraul4l4 nocBfl[IeHa aHuwr3y BoAHbrx pecypcoB TaAxu-
KHcraHa (ne4unxIt, o3epa, Bo.4oxpaHr.rnuqe H rrog3eMHbre BoAbr); oco6eHHocreft
cT pol4TenbcrBo rl{IporexHuqecKr4x coopyxeHufi s laccefine peKr4 Baxur; r4HXeHep-
Ho-reoJlorl4rrecKux yclonufr 3oHbI crpol{Tenbcrea Poryucxofi f3C - o6rexr r4ccJre-
4oeariufi; KoMrIoHoBxut o6texroB coopyxeHa.fl Poryucxofi f3C; TeKToHr4qecKr4x xa-
paKTepzcrI4KX I'IouaxrucKofo, fynusun4aHcKoro z JS35-ro pa3rroMoB vr ux Brrvril;51]gie

Ha ycrofrql{Bocrb BblcoKoHanopHofi rrnorr4Hbr; pacnono)KeHr4ro coJreBoro rrnacra B

ocHoBaHI4rI rIJIorI4Hst Ia ee $unsrpaqproHHbrx xapaKTepr4crraKxr4; coBpeMeHHoro co-
croflHl4e co3AaHI4e BblcoKollnornofi nporrzno$Lrnbrparluonuoft 3aBecbr n uuponoft
npaKTrIKe; o6:opy H oIIeHKe ycnoezfi QopvrnpoBalnfl noA3eMHbrx BoA e noE:euuofi
na4pocSepe.



Bo eropofi r.rtaee rl4coepralll{r4 ocBeureHbr ocHoBHbre rrpr4Hulrnbr co3AaHr4s
cl4creMbl MoHI4Topr{Hra, MeroAbr 3Kcnpecc - MoHr{Topr4Hra (nanaepeHrzs u na6mo-
geuufi); craHAaprHble Mero rybr u alnaparypbr r4ccneAoBaHur crerreHr{ Mr4HepaJrr4-
3Ar\HrL nOA3eMHbIX BOA I4 COBpeMeHHbTMH CpeACTBaMT{ r43MepeHKfl; r43MepeHr,re r4

I4CCJIeAOBaHU9 pa0lpe.4eJleHr4.rr reMneparypbr B rrbe3oMerpr4rrecKr{x cKBa}Kr{H€x;
pa:pa6orKl,I, I{3roroBJIeHI{e H vrarrbrraHr4r4 3oH.q-KoHAyKToMerpa NELT rexHuqe-
cKi4e B03MOX(HOCTI4 AIq UCCIeAOBaHT4-'r f?rApofeoxHMr4r{ecKofo pexr4Ma BoKpyf
coJleBoro nnacra; Bo3MoxHocri4 npr{MeHeHwx pazpa6oraunofi aBTopoM cKBaxHH-
Hofo rIpHXHMHoro ycrpoficrea ceficNt[.iecKr4x Aarqr4KoB Anfl BbrrroJrHeHr4r Kapo-
Taxa OKBa)KT4H r4 OnpeAeJreHr4s cKopocTr4 ynpyfHx BoIrH.

Cne4yer orMerI,ITb, tITo npeAnoxeHnofi aBTopoM cr4creMbr MoHHTopr4Hfa
I'IMeer xapaKTep aAaIITI{BHocrI4. Czcreurr MoHr4Topr4Hra ocHoBaHufl BbrcoKoHa-
nopuofi TIJIoTI4HrI rpe6yer HalIkruvfl AeranbHoft uusopMarrrru o6 oco6eHHocrrx
fl{ApofeoxrrMl4rlecKofo pe)KI4Ma B OCHOBaHHk TIJTOTHHbI BO BpeMr CTpOUTenbCTBa,
B HopManbHoM 3KcnnyaraIIHoHHoM pexr4Me z nrrpa6orKe Kpr4TeplraJrbHbrx 3Har{e-
Hufi srl4x rlapaMerpoe. Ecrla pe3ynbrarrr pa6oru na6nro4arelruofi cerr4 cBr4tre-
TenbcrBylor o Bo3HIaKHoBeHI{I4 Hoeofi cr4Tyar\uvr, pe[reHr4e no Koropoft orcyrcrBy-
er, To 3To BJreqer 3a co6ofi ueoSxo4IaMocrb cnerlrzanbnrrx o6clenosaHr,rfi H BHe-
cel]ufl AoilonHr{TeJrbHbrx AaHHbrx B cr4cTeMy MoHr{Topr{Hfa.

Aeropou ilpLI pa3pa6orxe KoHllenryaJrbHbrx ocHoB cr4creMbr MoHr4Topr4Hra
[peAycMorpeHo pelxeHl4e Bonpoca o uenecoo6pasuocrv u rr,racruraSax zcrroJrb3o-
BAHVTfl aBTOMarI43I4pOBaHHbIX, Ar,rCTaHqi4OHHbrX r{ Apyfrrx rroAcr{cTeM MoHr4ToprrH-
fa cHcreMbl 3aIr{I4TbI ocHoBaHus.. B cncreMe ripeAycMarprrBaerc-f, pa:pa6orKr4 Me-
ToAI4r{ecKI4x peKoMeHAa\Lrkr 14 pyKoBoAcrBa rro: nlr6opy Mecr pac[onoxeHrr.rr
nyHKToB KoHTpoJI-f,, I{x Kareropvrfl B 3aBr4cnMocrr4 or BaxHocrn o6rexra r,r ero co-
cro.tlHus; onpeAeneHl4e pacnoJloxeHns Ha6lrolareJrbHbrx crBopoB !r r. A.; co-
craBJIeHI4e rlporpavna Ha6ftoresufi (xarcue roKa3areJrr4, B KaKr4e cpoKr4 r,r c raxoil
'Iacrorofi ua6lro4arn). Bu4arorc-fl peKoMeHAaqlr;a rro coorHorxeHlrro $u:u.recxux
I4 xI4MI4r{ecKI4x roKa3arelefi 4lx rl4rll{r{Hbrx cuTyar{ufr, u opfaHll3arlpr.f, cr,rcreMbr
KOHTpOn_f,.

Tarxe e srofr fJraBe oceetqeH TexHrrr{ecKi4e Bo3MoxHocrr{ KoHAyKToMerpa
NELT pa:pa6oranHrtfi aBTopoM u ee ncnoJrb3oBaHrre B cocraBe cr4creMbr MoHr4-
TOpI4Hra OCHOBaHHf, rIJIOTI4HbI.

B rperrefi r.[aee Al4ccepraIJvrr4, eovcKareJrb rrpr4BoAr4T Teoperur{ecKr4e rr
ripaKTI4rIecKoe o6ocHoeaHI4e paspa6oraHHoro BbrcoKororrHoro TepMoMerpa-
TennoMepA [nfl I4cCIIeAOBaHufl, IIpOUecCOB TenJloMacconepeHoca B I4CCJIeIyenrOft
rlpocrpaHcrBe H onpeAeneHrax SyHxI{uu pacnpeAeneHr4e reMneparypbr; paccMaT-
pt'IBaer MareMarlrrrecKylo HTepauuoHHyro MoAenb 14 €Lrrfopr4TM orrrr4MaJrbHofo rro-
ucKa MHHr'IMyMa H MaKcHMyMa $yHr<qau pacnpeAeJreHru reMrreparypbr B r4acJre-
AyeMoe npocrpaHcrBa; npeAcraBJreHbr pe3ynbrarbr r4ccneAoBaHr4fl r43MeHeHnt
pacnpeAeJleHHf, TeMrieparypbr B ocuoBaHr4r{ rrJrorr4Hrr Poryucrcofi f3C. Or4elr-
Hoe BHI4MaHI4e yAeneHo rexHuqecKr4M xapaKTepr4crr4KaM, rrpr4Hrlrzny pa6orlr, r<oH-
crpyKlll4rr 3oHAa, o6lacrz npI4MeHeHHf,, aJrfoprrrMa noBepKr4 r{ olpeAeJrenrzs Mer-
ponoruqecKrrx xapaKTeprrcTHK TepMoMeTpa-TerrJroMeTpa.



Aerop Ha ocHoBe cBol{x HccJreAoBanuit rro BbrcoKororiHoMy r43MepeHl4ro
pacnpeAelrerrufl TeMneparypbl B nbe3oMerpzqecKux cKBaxr,rHax pa:pa6oraJr AByx-
KaHaJIbHbrfi rennouep, rlo3Bonsroulrafi rroBbrcuTb rorlHocrr4 TepMoMerpr4l{ rlbe3o-
MerpI4t{ecKHX cKBa)KI4H, n3Mep.srb rr3MeHeHHr reMneparypbr B nru6ofi err6paH-
Hofi ro'Ixe E cne'4l4r sa 4pefiSou revneparypbr, rroBbrcnTb BpeMr repMocKaHr{po-
BaHI4e no crBoJIy ua6nro4aevofi cKBaxr4Hbr, Ha6mo4eHr4e npoqeccoB TerrJroMacco-
rlepeHoca (QunupaIII4I4 BoAbI) e na6nroAaeuofi roqKe. flpennayrqecrBoM no4o6-
HO|O IIOIXOAa flBJI.seTC,i rO, r{TO 3OH.4 TepMOMeTpa CBr3aH C pefr,rcTpaTopoM
6ecnponoAublM HHrepSeficou, i{To 3HarruTerbHo ycKop.rrer npon3BoArrreJrb-
Hocrb noJreBbrx pa6or.

Tepuolrerp-TennoMep rto3Borqer H3MepflTb Beprr4KaJrbHbre renJroBbre
fIoroKI{ I{cxoAt u3 HafrgeHHoro rpaAHeHTa. Kpolre qucroBbrx AaHH6IX, B

npoUecce u:vlepeHrafi crpol4Tc{ <<oslafiH>) TepMorpaMMa, Koropatr. no3BoJrf,er
oneparopy cp a3y o6napyNr4rb Bo3MoxHbre reMneparypHbre aHoMaJrHrl.

llo pe:ynbraraM r{ccneAoBauuit r43MeHeHHtr pac[peAeJreHr4fl reM[eparypbr
no crBoJIy cKBalIfl4HbI crporlTc.s ra3orepMr4qecKue noBepxHocrtr ra rpaQrzxr4 r43Me-
HeHI{t pacrrpeAelrerlufl. TeMneparypbr, rro3Bolxrorqnfi Bbr-rrBHTb HanpaBJreHraq ren-
JroBofo roroKa 14 coorBercrBeHHo nyrr{ cocpeAoro.reHHofi Qunilpaqun.

Cle4yer orMerl4Tb, TaK)Ke r{ro paspa6oranHrrfi aBTopoM TepMoMerp-
Te[noMep tBJl{erct yHl4KanbHuira npu6opoM, pa:pa6orannrrft Ha ocnoBe coBpe-
MeHHofo AOcTI{)KeHI4.[ MI{Kpo3neKTpoHI4KLI, [pl4MeHzrr,mrfr KaK B IIOJTeBoM peXI4Me,
TaK H B COCTaBe aBTOMaTI{3IIpOBaHHbIX H3MepI4TeJIbHbIX CUCTeM.

B verreprofi r.naee Al4cceprar\Lru aBTopoM npr4BeAeHbr pe3ynbrarbr reope-
Tl4qecKoro, ripaKTl4qecKoro, MareMarrrr{ecKoro MoAenupoBaHr,r.rr n paspa6orKa co-
BpeMeHHOTO 3OHA-KOHAyKTOMerpa An-f, Hccne.4oBalg.vrfl rr,rApofeoxr4MHr{ecKofo pe-
xlrMa B 3oHe coJleBofo IrJlacra ocHoBaHr4fl rrJrorr{Hrr PoryHcrcofi f3C pa6orarorqe-
ro B peanbHoM Macrurade epeueHrl, rro3Borxroulufr oneparrrBHo orleHr{Tb r{3MeHe-
Hufl, tvlporeoxr4Mr4.recxofi o6 craHo exu.

Aerop coBeprueHcrBoBaJl KoHryKToMerp a ynyqueHHbrMr4 Merponofuqe-
cKI4MrI xapaKTepI4crHKaMI4 Ha 6ase coBpeMeHHoro ypoBH-rr pasBr4Tatfr MHKpo3JreK-
TpoHTIKI,I IIo3BoJl.f,rotqufi u:uep.srb areneHb Mr4HepaJrr43arlukr coJreBbrx pacrBopoB B

IulIpoKoM Al{ana3oHe. Orrtz.{HrerlHofi oco6eHHocrbro Kanluapa flBJrflerc8. vr ro,
qro MareMarl4r{ecKoe o6ecneqeHue KoHAyKToMerpa rro3BoJrrer nepeHacrpar4Barb
KoHAyKToMerp Anq rlo6oro BI4Aa coJreBbrx pacrBopoB r{ rro3Bonxrolllnft r4crroJrb3o-
BaTb efo KaK B r4HavBr4AyaJIbHOM pexr4Me, TaK ir B COCTaBe aBTOMaTr43HpOBaHHbrX
H3Mepr{TeJrbHbIX CrrcTeM.

Xorenocr 6u uo4vepKHyrb orJll{qr{TeJrbHbre oco6eHuo cru paspa6orausoro
aBropoM KoHAyKroMerpa, K KoropbrM orHeceHbr: norpyNHofi 3oHA (ceucop) r<oH-

AyKroMerpa sBn{erca quQpoBbIM aBToHoMHbrM uprz6opona c yHr4BepcaJrbHbrM r4H-
rep Sefi cou, p a6oraroql4M c ruo6uir,ru yAaneH HbrMr4 perr.rcrparopaMr4 vrrrvr B co cra-
Be ceTI4; BbICOKOTOIIHbIe ?I3MepeHHf, TeM[epaTypbr, 3neKTponpoBoAr4MocTr4, BHyT-
peHH{{ TepMoKOMneHCaUI4-[, aBTOMarr4r{eCKOe [epeKlroqeHr4e npeAenoB I43Mepe-
HI4{, [o3BoJII4JII,I pacru?Ipxrb Ar4ana3oH paSorri e o6racrr{ Marrbrx KoHr{eHrpaqrzfi;
Mr{HLIMaIIbHoe 3Hepronorpe6neuue rro3BoJr-f,er s$$errraBHo pa3Boparrr,rBarb r{3Me-
prrrenbHylo KoHAyKToMerpHrIecKyro aeTb B rroJreBbrx ycnoBr,rrx c aJrbTepHaTr{BHbrM



TII4TaFII{9M, IIo3BoJl{toII{xfr I43Mep-sTb cTeIIeH MnHepanu3arlukI Bo H36eXaHr4e
HapylueHr4f, paBHoBeeufl. TepMotrLIHaMI4rIecKofr cucreubl, r{To IloBbllxaer rorrHocrx
r.{3MepeHr{s.

B usrofi rJraBbI AI4ccepraIIHr{ aBTopoM Ha ocHoBe reopr{r4 TeriJroMaccore-
peHoca 14 TerrJloMaccoo6lreHa MexAy aruocsepHbrM Bo3AyxoM r{ [purroBepxHocr-
sofi qacru seN{Hofi Kopbl, c HcnoJrb3oBanr{eM pa:pa6oraHHbrx MeroAoB r4 BhrcoKo-
Tor{HbIX npv6opon nonyr{eHbl pe3ynbrarbr r4ccJreAolasui,t rly6raHsr BJrH{Hrrfl coJr-
Her{Horo I43nyr{eHl4s s seN4Hofi Kop6I, B ToM rrI4crle B ocHoBaHr4H BblcorouanopHofi
rIrIorI4HbI Ant KoHTpon.{ Sunrrpaql4oHHblx rrpoqeccon ia nyreft cocpeAoro.{eHuofr
Sunlrp aqrar{ B ocHo Ba:n:akr ruroruHbr.

Aaropy Ha ocHoBe pe3yJlbraroB H3yrreHLrfl, Brrurrnvrfl corHeqHofo Lr3nyqeHufl
Ha HarpeB rlpznoBepxHocrHofi qacrl4 seN{Hofi Kopbr Bbr-flBJreHo Herr3BecrHoe paHee
Sn:iauecxoe llBreHue no{BJIeHI4e reorerrronofi 3aBecbr s se\aHofi Kope B pe3ynbra-
Te BCTperrI4 AByX I4CTOTIHLIKOB HafpeBa: nepBoe - 3Ta HarpeB nprrnoBepxHocrnofi
.{acru se\aHoft Kopbl corHer{HblM I,I3nyr{eHr,reM, a BTopoe - 3Ta HarpeB se1aHofi xo-
pbl rennoM l4trylqefi n: He4p 3eula. Taruu o6pasou, ycraHoBJreHo, qro npr.r B3a-
urrao4efrcrBHe AByx HcrortHI4KoB HafpeBa 3eMHa.f, Kopa pa3Aen.qercq Ha 3oHbi aK-
KyMyn-f,III{I4 conHer{Hofi eHeprHu (npunoBepxHo arnafl rracrb geusofi r<oprr) n Ha
3oHy aKKyMynflIII4I4 TennoBoro rloroKa r4Ayrrlero rr3 HeAp 3etuu (Hraxe reorerrno-
eofi saeecbr Ao MaHTr4-f, 3elrnu).

Aeropol,r n sroft rnaBe [przBeAeHa rr4rrore3a o roM, rrro HapyureHr4{ TerrJro_
o6lresnrrx rpoqeccoB Me)Ktry selaHofi xopofi z arnaoc$epHbrM Bo3AyxoM npgBo-
AI4T K HaKorIJIeHI4Io reIIJlo N4yrqefi I43 He.qp 3enuu Hr/DKe reorerrJloeofi saeecbr, rAe
B pe3ytlbrare AaHHofi saeecrl noAHI{Maer BBepx K rioBepxHocrr4 3evrnra, qro npl4-
BOAI4T K coKpaIIdeHI4Io o6tenra 3oHbI aKryMynrqr4r,r coJrue.rHofi gHeprr4r{ B npr4rro-
BepxHocrHofi 'IacrH seN,IHofi Kopbi, T.e. rreM MeHbrue o5r€rvr 3oHbI aKKyMyn.rrrtrHg
corrHerrHofi euepruu, TeM crrnbHee HarpeBaercfl rroBepxHocrr{ 3eulu.

Coucxarelr npuurdJl K BbIBo,qy o roM, rrro coKpaqeHue o6r€ua aKKyMyJrr-
qal4 coJIHe'IHoft sHeprI{H B Maclura6e cyuru seNaHofi Kopbr, npune4€r K ckrJlbHoMy
nporpeBy Ilpl4rloBepxsocrsoft qacrvr gex,{Hofi Kopbr, qro eeAdT K HafpeBy arMo-
c$epuoro Bo3Ayxa, Koropat B cBoro oqeperb nre.rer sa co6ofi rr3MeHeHr4e Kpr4o-
c$epuoro pe)KI{Ma no BceMy 3eMHoMy rrrapy r{ KaK pe3ynbrar Bo3Hr4KHoBeHr4e
aHoManbHbIX rIpI{poAHbIX tereHuft , xapaKTepHbre .qJr{ coBpeMeHHux pealzfi .

Taruu o6pa:ou, aBTop oSocgonrrBaer re3rlc o roMo qro feorerrrraBafl3aBeca
:ro Qnera'Iecxufi I4HAI4Karop pa3Br4Tvrfl Krr?rMarr{rrecKr4x ycloeufi, a co6creeHHo
ycTaHoBrIeHHoe Susu'recroe f,BJIeHAe, flBlrflercfl oAHHM ?r3 Sra:H.reclcr4x ocHoB
$opruxpo r,a:aufl r{ r{3MeHeH}rr KJrr,rMara.

Ha ocuone [onyqeHHblx HayrlHbrx rroJroxeHufi arropoM pa3pa6oraH r{HTeJr-
neKTyanbHrrfr ueroA 14 lByxypoBHeBaf, cr4creMa ua6lroAelrtvrfl 3a r43MeHeHr4eM pac-
npeAeneHl4.fl TeMreparypbl Io r4 rrocJre reoreriJronofi saeecbr B 3eMHofi xope, uc-
[oJrb3oBaHl4e Koropofr no:noJlter BbI.lBr4Tb uprlquHbr HapylreHr4{ TenJrouacco6-
MeHbrx npoqeccoB Me)KAy SeN{HOfr r<OpOfi a aruoc$epHbrM Bo3AyXOM.

Buu4y rofo, rITo B ocHoBaHnrr BbrcoKoHanopHofi rrJrorr4Hbr Poryucxofi f3C
orcyrcrByer BJIr{.trHI4e coJIHerIHoro r43ryrreHr4.rr, aBTopona pa":pa6oraH MeroA onpe-
AeneHI4t xoeSSuqrleHTa SIznrrpaqLII4 ocHoBaHHrrff Ha r{3Mep eHuLr paclpeleJreHr4e



TeMfleparypbl oAHopoAHoro renJroBoro rioroKa yr4yr]Jui4 r43 HeApa 3ewuu, Bo3Hra-
KaIOIUefO 3a CrIeT I,I3MeHeHHf paonpeAeneHr4fl TeMrrepaTypbr nponcxoA_f,IIlefo rlo-
cpeAcrBoM TernonepeHoctulerocr cnoficrea Szntrpyrorqeficq BoAbr r43 BoAoxpa-
HI4JIT{IUA.

Tarcxe s srofi fJIaBe coi4cKareneM ycraHoBJreHo Her43BecrHoe Su:rzqecKoe
f,BiIeHI4e onpecHeuux noA3eMFrbrx Mr4HepaJrH3oBaHHbrx BoI [o/I 4eftcreraeM rr{Apo-
oTarl4r{ecKofo AaBneHI4.q, rrro seAer K rl3MeHeHr4ro fl,IApofeoxnMr4rlecKofo pexHMa
B ocHoBaHr{r4 BblcoKoHanopHofi nlorrarlrr.

B ruecrofi rlane AuccepraIII4H col4cKarerreM npercraBJreHbr pe3yJrbrarbr
oUeHKI4 eQ$eruunHocrl4 clrcreMbl 3arrlr.{Tbr coJreBofo nJracra Ha rrpr,lMepe 3Kcrrnya-
TarJVvr BpeMeHHofi coreeofi 3aBecbl B ocHoBaHr{r.{ flepeMbrirKrr PoryHcxofi f3C; pe-
3ynbrarbl pa:pa6orKlr [porl4nocy$So3l4oHHoro ycrpoficrBa HaA oroJroKoM coJre-
Boro nnacra; KoHcrpyKIII4H ApeHaxHbrx ycrpofrcrB An.rr ynpaBJrreMoro rrepexBara
oSxo4riux SranmpaIIKoHHbIX rloroKoB; pe3ynbrarbr reo$u:uuecKrrx LrccJreAoBa-
uuit w oueHKrI Kar{ecrBa ylrnorHuTemnofi ueMeHTaUr4I4 ropHoro Macc[Ba B rroA-
3eMHbrx elipa6orxax (rparrc0opvraropHoe rroMerqeHue) PoryHcxofi f 3C.

Coucrarenr fauarlrloeB C.K. na ocHoBe pe3ynbraros Ha6rroAeHn-f, 3a 3Kc-
rlnyaralll4efi cucreltbl BpeMeHuofi co;reBofi ganecbr B ocHoBa;nyrv [epeMbrqKr4 pa3-
pa6oraH 14 npetrnaraer nporraeocy$Qo:uoHurrfi cnoco6 ra ycrpoficrBo 3arrlgrbr
coJleBoro IrJlacra, IIpH3HaHHufi aro6pereHr{eM i4 3arrlr4rrlenHrrfi MaJrhrM nareHToM
PT v Eepasuficxzlr IIareHToM, rro3BoJrsroullrfi co3AaBarb rpaAr4eHT AaBJreHHs
Me)KAy oroJIoBKoM coJleBoro IIJIacra ra nporrrBo$unrrparluoHHbrM 3KpaHoM, o6ec-
lerrl4Baloull4e HopManrutrfi ruApofeoxuMurrecKrafi pexurvr (conenoe o6laxo) no
o6eunt cropoHaM IIJIacra coJII4 3arrlrarrlarcu1nft colenofi nnacr or pacrBopeHr4{.

fpyrunr 3Har{IlMbIM pe3yrlbraroM AucceprarllroHHbrx r{ccJreAoBanwi,t rBJrf,er-
c{ To, iITo Bo Ias6eNaHXe SopnazpoBaHl{t cocpeAoro.renHofi Sulrrpaqur4 BAonb
pa3JIoMa, npeAnaraerc-f, ocyqecrBnTb ynpaBn.rreuufi uepexBar o6xo4Hux Sr,rnr-
TpaIIHoHHbIX Bo,4 rpe6yenaoro o6t€lura ApeHaxHbrMr4 ycrpoficrBaMr4 r4Mer B Br4Ay
To, r{To pa3noM J\i35 npoxoAllT no o6eurr 6oprau rrJrorr4ubr r,r r4Meer rcoeSsuqu-
eHr $altrpar\uv paeHofi Hyna.

Aeroponr 6stu BbInoJIHeHa KoHTporb KarrecrBa yKperruTeJrbHofi qeueHra-
III4I4 necqaHblx ropHbIX nopoA B orrbrrHbrx yqacrKax rpaHcSopuaropHoro rroMe-
IIIeHH{ Poryucr<ofi f3C reoSu:uuecKuM MeroAoM ceficl.lra.recKoro Kaporaxa
cKBa)Iil4H, rlo3BoJlf,roqrae o6ecreql{Tb Kar{ecrBeHHoe yilnorHeH}Ie reJla nporl4Bo-
Srantrpaql4oHHoro 3KpaHa rIeMeHTaqr{oHHbrMr4 TexHoJrorvrflMvr. llo pesynbraraM
I4ccneAoBartuit ycraHoBneHo 3aKoHoMepHocrb yxylueHr{.fl nJrorHocrr{ nopoA B co-
xpaHHbIX 3oHax [pu ylnorHl4TeJrbHofi. qeveurar\krvr, Bhrpaxarculeec.fl B paccnoe-
Hr4H pAeTBOpa, [pI4 3TOM, BOAa nonaAaroulaf, B Mr4KpoTperqr,rHbr, no.q BbrcoKr,rM

AaBne HlreM rrp or4cxoAr{r e S $ er<r rrrApopa3p brB a.

Taxxe e erofi rilaBe rIpHBeAeHa rexHr4Ko-3KoHoMuqecrufi e$$err or BHeA-
peHuf, KoHAyKToMerpur{ecKoro H3Meprrrer-s. Anropoir,r 6rrna roAcr{nraHa oxr4Aa-
eurtfi 3KoHoMl4r{ecxufi e$Sexr or BHeApeHufl KoHAyKToMerpurrecKoro Merola r{
npu6opa cocraBJlflrourufi 456192 (uerupecra rqrbAecrr rrrecrb rbrctrq cro AeB{-
Hocro 4na) coMoHt4 B roA.



B 4ucceprarlurr cor{cKare.nena ,{and'rarrrroeBsrnr C.K rrpeAcraBJreHbr cJre-

AyloIIIue 3aKJrroqeHLIfl :

1. Bueceu BKrra,q B .{anbHefiuee pa3Br4THe reopr4r4 r4 MeroAoB ynpaBneHnfl,

$unsrpaqr4oHHbrM pexr4MoM B pacrBopnMbrx ocHoBaHn-f,x BbrcoKouanopHbrx rrJro-

rrau. C$opMynr4poBaHbr KoHrle[TyaJrbHbre ocHoBbr coBeprxeucrBoBaH?rr MeroAoB
BeAeHI4r MoHHTopuHfa, c pa:pa6orrofi rcpzreplranbHofo rroKa3arenr AJrs olepa-
rueHoft oIreHKI4 eSQexrHnHocrl4 nporraeo$rrnbrparlr4oHHbrx r4 nporr{Bocy$$o:u-
oHHbrx Meponpi4sruit ra $opuupoBaHrrr Meporpr4.rrrufi no o6ecneqeHraro 6esonac-
HOCTH OOHOBAHI4q IIOTI,IHbI.

2. Bneperre co3AaHa MareMarlrqecKa{ MoAenb Anr olrr{MaJrbHofo nor4cKa
yrracrKoB 3apo)KAeHun nyreft cocpeAoro.reHHofi Sunrrpaqlzra v onpeAeneHn.rr Ko-
e$Sraquenra Sunrrpapr c npr{MeHeHHeM Teoprlrr rerrJroMaccorepeHoca, paspa-
6oraH BblcoKoiryBcrBr{TeJmHlrfi AByxKanaJmurrfi reorepMoMerp-TennoMep c Bbr-

coxofi ToqHocrbro Ans r,rccnelyeMoro o6rerra.
3. Paspa6oraHa MareMarr4rrecKa,f, MoAenb rpaHc$opMaropHoro KoHAyKTo-

MeTpa, KoHAyKTOMeTpIzIqeCXUft rUerO A 14 aTrnApaTypa r43MepeHr4-rr sJreKTpu.recxofi
npoBoAlrMocrl4 noA3eMHbIX, Mr4HepaJrr43oBaHHbrx BoA B rlbe3oMerpuqecKoft ceru e
AI4arIa3oHe or 0,2 ao 300 r/r. c SynxqurMn aBroMarr43rrpoBannoft ranu6ponlcz
6e: upuvreHeHu-s cJroxHoro o6opy4on aHvrfl .

4. Sitcuepl{MeHTanbHo ycraHoBJieHo paHee Her43Becruoe SzszqecKoe f,BJre-

HI4e Bo3HrIKHoBeHr4fl reorerrrosoff 3aBecbr pa3Aenqrculafl 3eMHy[o Kopy Ha 3oHy
aKKyMynf,ilal4 conHe.IHofi 3Heprr4r4 (npianoeepxHocrHaf, rracrb seuHofi r<oprr) ra

3oHy aKKyMyntrIII4rr reu.tloBoro IIoroKa, r4Ayulero rr3 HeAp 3eulra, onpeAeJrreMa{
I,IHTeHCI4BHOCTbIO COrHerrHOfO I43nyrleHlltf,, CKOpOCTbTO ra O6t€nrOM TIOTOKa BOAbr B

pycne, cKopocrbro Ha3eMHoro Berpa, cpe4Hefi TennonpoBoAHocrbro [opoA selauofi
Kopbl, renro€uxocrbro noA3eMHbrx BoA r4 BcrperrHbrM TerIJroBbrM rroroKoM or s.Apa
3eulu. VcrauoereHo {BJIeHr4e aHoMaJrbHoro [porpeBa npr4rroBepxHocrHofi qaervr

seNauofi Kopbr, cB"fl3aHHoe c yMeHbrrreHr4eM o6relta 3oHbr aKKyMynflrlnr4 conHe.iHofi
3Heprl4r{ upra upu6Jrr{x(eHr4r4 reorerrJroeofi:anecbr K rroBepxHocrr4 3eulu, Koropoe
flBJlterc.f, oAHIaM I43 ocHoBHrrx Sar<TopoB npr4BoA.f,rrlrafi rc AerpaAarlrlr,r JreAHr4KoB,

I4cnapeHl4fl BOAbI, BO3Hr.{KHOBeHU{ 3acyxl4 14 yBenuqeHr4r nJrorrlaAr4 JreoHbrx [oxa-
poB.

5. Paspa6oraH MeroA I4 crlcreMa AByxypoBHeBofo KoHTpoJrfl r43MeHeHHt
TeIIJIoBoro pex{HMa seN{Hofi Kopbl, c HcrroJrb3oBaHneM Lr3MepeHuf, TeMneparypbr B

npunoBepxHocrHofi .taaru gerrHofi Kopbr Ao reoreunosoft 3aBecbr u rly6xe sa
reorenrlonofi saeecoft. llpe4Jlox{eHo oMnr4purrecKoe ypaBHeH}re aocrorHr4-rr reriJro-
BO|O IOJIq, IIO3BOJI'IOTqee KOCBeHHO OnpeAenllTb I43MeHeHr4e pa0npeAeJreHl{fl TeM-
neparypbl no rnylvr*re sel,{Hofi Kopbr, a raKxe cnoco6crByroqee LrccJreAoBarb

4Heeuofi a reruufi HarpeB rlpl4rroBepxnocrsofi qacrvr geunofi Kopbr corHerrHbrM
n3nyrreHl,IeM I4 Hor{Hyto 3r{MHroro renJroorAar{y B arnaocSepy, Ans cocraBJreHrzr ro-
AoBoro 6arasca rerlJioHaKonJreHur n sel,rHofi Kope r4 Te[Jroor.{aqy n aruoc$epy.

6. Ha ocHoBe reopl4u rerrJroMacconepeHooa, paspa6oran MeToA orrpeAene-
Hur rcoa$SHqraenra Sranrrpa\wv B ocHoBaHHH rrJroruHbr, c yrreroM r{3MeHeHrrt
Te[JIoBofo cocrotHlrt 3eMJrrr. Pa:pa6orar*mrfi MeroA r4 noryrreHHaq Soprr,ryna ro-
eS$HqraeHra SumrpaIIHZ (aHanor 3aKoHa [apca) no3BoJrfler onpeAemrb cKo-
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pocrb Sunrrpaqvrv, B ocHoBaHHH IIJIorr4Hbr Ha cKaJrbHbrx rperrlraHoBarbrx nopoAax,
c ABl4xeHuenl Qznrrpyroulefi cf, BoAbI rlpnHr4Maroqee ryp6yleHumrfi 

"upuni.p.7. VcraHoBJIeHo Hel43BecrHoe paHee SusnuecKoe f,BJreHrre orrpecHeHu.s Bo3-
HI4KarO[]ee npl4 noBbIIIreH LrV Berrvlc.HHbr f r4Apocrarr4rlecKoro AaBneHHr HaA OCMO-
TI4I{ECKI4M AABJICHI{EM MHHEPAJIII3OBAHHbIX BOT II OTXATI{ g" NP]/_ IIOBbIIIICHI4II OCMO-
THrlecKoro AaBneHufl Hatr fI4IpocTaTI4rIecKHM IaBJIeHI4eN,l. BrLqnIeHo paHee HeI43-
BecrHoe SusH'recroe tBJIeHI4e Bo3HHKHoBeHu-rr rr,rApoHanopHo-ocMorr,rqecKo fi za-
Becbl MexAy MeHee H cuJIbHOMkIHepanu3oBaHHbrMH BOAaMr4 BO3Hr4KarOqee npH
trocrl4xeHl{I4 paBHOBeCHOfO COCTO.flHTI' MexAy fHApocraTr4r{ecKr4M r4 OCMOTI4TTe-
cKrrM IaBJTeHI{eM, IIpI4 KoropoM Macco[epeHoc Moi'IeKynbr BoAtr n o6eux HaIIpaB-
reHr4.rrx npeKpaqaeTc.f, .

6. rlpeAnoxeHHrrZ cuocob u ycrpoficrno cHSoHHoro nepexBara npecHbrx
Qznr:rpaqHoHHblx IIoroKoB, u c6poc Lrx B HrrKHrafi 6re$ coopyxreHlr.f,, rro3BoJrrer

B. llpe4noxeHHrrfi cuoco6

ynpaBntrb u o6ecue'{zsarr HepaBHoMepHoe AaBneHr4e $unrrpaqr{oHHbrx BoA
MexAy cKBDKI4HaIrau upo6ypeHHble B cropoHy oroJroBKa coJrr4 r{ ilporr4BoSunt-
TpaIII4oHHofi sanecofi na ncro AnHHy 3arrlzqaeMoro yrracTKa r4 npr4xarr4r Mr4Hepa_
JII43OBaHHbIX BOA K Teny coJleBofo rrracra, yMeHblrra.q npi{ 3ToM pacrBopeHvre u
cy$Sosraro ofoJroBKa coJreBoro rrJracra.

Ily6"rr u rca q uq p e3yJr braro B LI ccJreAoB al:nfl rr o reM e A rr cceprarl uu.
OcHoeHoe coAep)KaHzre AHcceprarIZX orpaxeHo n 82 ue.rarHrx pa6orax, B

roM r{Hctle 29 - B peLIeH3I4pyeMbIX )KypHanax H3 nepeqHs BAK npu ltpesr,rAeHre
PT ra BAK P@, 8 M€uIbIX rareHrax Pecny6nNxu Ta4NraKlrcraH u 4 nargp1rax En-
poa:nfrcxofi nareHruofi opraHl43arJm , a raKxe e 36 cramrx, ony6rr{KoBaHHbrx B
c6opHzxax Me)KAyHapoAHbrx, pecny6rraraHcxr4x HayqHur^ no"$epeHqzfr r,r e 5
uoHorpa$usx. 16 pa6or HaIII4caHbI u onyltuKoBaHbr aBTopoM eAHHoJrrrqHo.

AnropeSepar AI4ccepraIII4H coorBercrByer rpe6onaHuxvr llopx4xa [pr4-
cyxAeHl{t yveultx crenenefi, yrBepx4€HHoro nocraHoBJreHzeM llpanrzreluri"u
Pecny6riuru TaAxuKr4craH or 30 zroHf, 202r roAa, J{g267.

3aMeuaHun no duccepmaquoruno fi pa1ome
1. feorpa0o-rra4ponorrlr{ecKa.r orIeHKa laccefiuipeKra Baxur. B qeu cne-

qra$uxa?

2. Kaxoeo BJrrl.f, Hrre 3KcnnyarrrpyeMoro KacKaAa
Jrorur{ecKnfr pexuvr peKr4 Baxru?

3' O6tevr rpaHcroprzpyeMblx pexofi Baxru HaHocoB B reqeHr,re roAa? Ka-
KOBO BJlrl{Hi4e aKKyMyJI-trquI{ HaHOCOB B eMKOCTT4 BOAOXpaHr4Jrr4rrIa na ycrofivu-
Bocrb u 6esonacHocrb BbrcoKoHanopHofi nlorHulr?

4. Kar<ue [oA3eMHbIe BoAoHocHbIe ropr{3oHTbr cyrlecrBy}or B crBope Bbrco-
KoHarropHofi nnoruHrt Poryncrofi f3C? Ecru ecrb ro KaKoBbr r{x xapaKTepr4crq-
KI4 14 Bo3Mo)KHoe HX BJII4f,Hvre Ha 6e:onacnyro 3KcnJryararlr4ro coopyxeHrafi.

5. Kaxoeo BlrvfrHvre ilpl4H.troro ,qn{ BoAoxpaHr4nurrla Poryncxofr f3C src-
nnyararluoHHof o pe)r{HM a s ranrrp aqr. r4 B o c Ho BaHukl nloTlaHtr ?

6' B rriaee 5 crp. 172 anrop cB.a3blBaer r43MeHeHar KrrurMara c HapyrueHrzq
pexl4Ma renloo6nreHa Me)KAy BceMI4 npnporHbrMr4 cucreMaMr4. B 4r,rcceprarlr4r{
o6 ocHoeaHHocrb AaHHoro yrBepx{AeHu{ He [prrBoArlTcr. Cne4yer ro.rrcHgTb.

BOAOXpaHr4JrHrrI Ha faApo-
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7. Ha pncyHKe 5.7 (rnaea 5, crp. 186) npune4eu rpa$rarc perr4oHarrbHoro

MHororoAoBoro paclpeAeJreHr4fl TeMneparypbr no rry6zHe geunofi Kopbr TaANr'r-
Kr{craHa. Ha rarofi cpe4uefi ruy6une Mo}r(er HaxoAr4Tcr reorerrJroBar saseca?.

8. Tercr Ar.rcceprarJrru Lr aerope$epara conpoBo)KAarorc{ He3Haqr4TeJrbHbr-

MI4 f p aMM arr{lr e cKrr MV vr erkrlrucrvtq e c KITMIa o uru 6 xauu.
OrN,re.IeHHbIe He3Hat{HTeJrbHbre ynyqeHr,rr Hra e xoefi Mepe He cHHXaroT Kar{e-

crBo 14 rroJroxr{TeJrbHyro orIeHKy AaHuofr Ar4cceprapu u He oK€l3brBaror orpr{rla-
TeJrbHof o Brrufllr.vrfl, Ha ee Hayrrno-upaKTi4qecxuft yponeur.

flrccepraqur [aeriarlrloeBa C.K. upe4craBJrrer co6ofi 3aKoHqeHHoe HayrrHoe
HccneAoBaHkre, coAepxaqiafi rrrySoKoe Haf{Hoe r4ccneAoBaHr4e r4 .rrBJr{ercr Hay-rHo-
xeanu$rar<aunonsofi pa6orofi, c rorr,rr{Hocrbro rrocrpoeHyrfl. vr AoBeAeHr4rr pe3ynbra-
ToB r{ccJreAoeaHufi Io [paKTrr-{ecxofi p euru3arJntr.

Co4epxaHl4e Auccepraql{H coorBercrByer onpe4elduHrru o6lacrf, M nacnop-
Ta cneIII4aJIbHocrI,I 2.1. Ieo.norr{fl, reoAe3r{fl, rr.rApoJroruq, crpor{TeJrbcrBo, ap-
xrrreKTypa (2. 1.8. Iu4porexHrrqecKoe crponre.nrcrno).

Paspa6oraHHbie aBTopoM Teoperl4rrecKue npeArrocbrJrKr{, a raK}Ke ycrpoft-
crBo, npla3HaHHoe uao6pereHr4eM, eocrpe6oBaHbr coorBercrByrouluMr4 crpyKTy-
paMr4 B ooJracTr4 r4crroJrb3oBaHvrfl., oxpaHbr BoAHbrx pecypcoB.

OcriosHste HayrIHbIe pe3ynbrarbr Ar{ccepraur4oHuofi pa6orrr flauar[roeBa
C. K. o ny6JII4KoBaHbr B peueH3rrpyeMbrx HayrrHbrx u3x.aHuflx.

OSopvrneHlre AHcceprarIHH r{ aBTope$epar coorBercrByer rpe6oeanuxna
B AK np u llpes Ir,4eHTe P ecuy6nraxz TaAxuKr4craH.

f uccepraqux [aenarlrloeBa Carouara Kauo aruroeBr,rqa Ha reMy : << P as e umue
meopuu u memodo? ynpasneHun QwtumpaquoHHbrw purcuttoM B ocHoqaHunx
rbrcoKoHanopHblx womuH>, [peAcraBJreHHafl Ha cor4cKaHr4e yveHofi crerreHr4

AoKTopa rexHl4r-IecKllx HayK no cleqr4€LirbHocrr4 2.1. feonoruf,, feoAe3rrf,, rr4Apo-
JIofLIfl, crpol{TenbcrBo, apxr4TeKTypa (2.1.8. fraaporexHr4r{ecKoe arporarelrcreo),
BbIrroJIHeHa Ha BbrcoKoM HayrrHo-MeroAl4r{ecKoM ypoBHe, coorBercrnyer rpe6ona-
HI4{M u. 31 , 33, 34 u 35 llopx4rca npr{cy)K.{eHwfl. yveHux creuenefi, yreepx4eH-
HoM IIocraHoBJreHI4enr llpanuTeJrbcrBa Pecny6JraKr4 TaAxuxucraH or 30 rarons
2021 roAa, Ns267, a ee aBTop 3acny)KuBaer [pr4cy)r(AeHu{ yuenofi crerreHr{ AoKTo-
pa rexHr4rrecKr4x HayK no yKa3aHuofr cuequaJrbHocrl4.

O$nqua.trsuufi orrroHeHT:
AoKTop reorpa$raqecKnx HayK, Mypraaaee V. tr{.
npoSeccop xa$eaplr <@Hsur{ecKaq reorpa$nx>
TarNr,rrcKoro f ocyAapcrBeHHoro
rreAafofHrrecKoro yHr4BepcrrTeTa
prna. C. Afinu
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A4pec : 7 3 4003, Pecuy6nrzlca TaAxaKr{craH,
ropoA {yuran6e, pafioH ?I.Cououvr,
ynzqa Cyxaftxu fNaexapr43ora Aoru 13,

ren. (+992 371' 91905601 0
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