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OT3bIB BEAYIIIEII OPIAIIII3AIIIM

Ha Arlccepritr[4orilrFo pa6ory [annarmoeBa Canoruara KanoarrrroeBnrra Ha
reMy: (Pasnumue meopuu u memodoe ynpannenan QunampaquouHbrJlt
peilcu*roM B ocHoBaHunx cbtcoKoHonopHbtx nJromuH)), rpeAcrasreHHofi Ha

corlcKarrue ytenofi crerreHr4 AoKTopa TexHruecKr4x HayK rro c[erryriurbHocrrr 2.1.
feolorux, reo 4e3urs, rr4Aponorvrl, crpoLrreJrbcrBo , apxvrreKrypa (2. 1.8.
f u4porexHr{rre cKoe crporrrem crno).

CoornercrBtre reMbl Ar{cceprarlrtr rac[opry Hayqnofi creqtraJrbHocrrr.
[ucceprarp4fl coorBercrByer rroJroxceHnrrM rryHKToB l, 9 u 1l nacuopra Hay.mofi
cleqrlzlJrbHocrrl 2'.L feoJron4fl, reoAe3nrr, r'prApoJrorr{f,, crporrreJrbcTBo,
apxrdreKrypa (2. L 8. f ltlporexHarrecKoe crpotrrenr crno) :

- Paspa6orKa reopI,IH, MeroAoB pacqerHoro o6ocHoBaurvrfl., [poeKrlrpoBaHr{f,
kr cTpor4TeJIbcTBa IIJIOTT4H LI3 trpyHTOBbrX MaTepr.ra.noB; COBepmeHCTBOBaHrre

reoTexHr4rrecKr{x, 44H:lMr.rrrecKr.rx u snnrTpaquoHHbrx uccne.{osaHr,ill rpyHToBbrx
BoAorro.ulopHbrx co pyxeru,ul, vX orKocoB, ocHor,anrdt 6eperoBbrx npr,rMbmaruai
n cKJroHoB, HafIHoe obocnoBaHrre [epc[eKrnBrrbrx HanpaBlerulfi peMorrra,
KOHCTpyKrg,M H gKCrLry AT Ar[,'Jr 3 eMJrrrHbrx rIJrOTprH ;

- Pasp a6orKa MeroAoB oqeHKr4 BJrHrrH vfl tnrpoTexHune cKoro crpoureJrbqTB a
Ha rrpl4nerarcque repprdropwr, co3Airrrue HoBbrx MeroAoB pacu€ror vr

rpoeKTupoB iurlt r coopyxenni rrHx(eHepnofi 3 aru4Tbr ;
3rcnrryararlroHHiul HaAe)KHocrb n4AporexHr4rrecKrrx coopprerrrd4,

parpa6orKa HoBbrx Kpr{TepueB rrx 6esonacHocrn, HoBbre cucTeMbr Korrrponr pr

sa6rno aetlaia 3a coopyx(eHvntMn, coBeprrreHcrBoBitHr,re MeroAoB TexHprqecrofi

AnanrocruKr4 u MoHrrropr,rHra BoAHbrx cvcreM n odreKToB.
Hagnar*re reMbl ludcceprartr'rn coorBercrByer [ac[opry cuer[aiurbHocrr4

2.1 .8. fuaporexHrrrrecKoe crporrreJrbcrBo.
ArryaJrbn ocrb reM br rl cc"lreA oBa H rrfl . f u4pogHeprerr{Ka flBJurercfl ororrrM H3

ocHoBHbrx cercTopoB gKoHoMrlrKr4, crroco6cByrorqafl ycrofruaBolfy pa3BHTr{ro

TaaxnxucraHa. Olruru r,r3 BtDKrrbrX rurpogHeprerruecKr4x o6rercron flBJrf,ercfl
PoryncK€ur f3C - rpoerc, lrueroqHfi BtuKHoe 3HaqeHue He ToJrbKo Ha

HruuoHaJrbHoM ypoBHe, Ho 14 B Macnra6e nceft IlerrpanrHofi Agnpr.



Cmop ntrornHbl Poryncnofi f3C flBJrflercr caMbrM oHeproe$SercruBHbrM
yqacrKoM B 6accefore peKH Baxru co cJIo)KHbrMrr HH)KeHepHo-reoJrorrrecKrlrMlr u
ceftcvrHqecKr,rMr{ ycnoBpnrMrr. Bce coopyx(enns, PoryHcrofi f3C crporrcfl Ha
eAtIHbIM TeKToHHTIecKIdM 6rore orpaHrlrreHHoro I,loua:<rucKr4M n
fynusr,ur4aHcKaMrr piBnoMauvr BToporo rroprAKa, c BbrxoAoM Hapylrry
nerKop acrBoprrMoro coneBoro rrJrasra rro I4osaxrucKoMy p a3noMy.

CrpomeJlbcrBo BblcoKoHa[opHofi rrnorlrHbr Lr co3 aune BoAoxpaHrrrurrrl Ha
Tepplrropl,Itx ue6rarolpurrrHbrx B [rrDKeHepHo-r'eoJrorrcrecKoM oTHoruemun, B ToM
rlplcJre HaJII{[II4eM B OCHOBaHT4pI BbrCOKOHalrOpHbrX rrJrOTuH pacrBopprMblx [opoA,
AoJDKHo corpoBo)KAarbcq o6ocHoBaHHbrM nrr6opoM prH)KeHepHbrx Meponpurulfi
ro 3aIrpITe [opoA or pacrBopeHr4rr B BHAe rrporr4BoQnnrrparryroHHbrx u
rIporrIBocyQQo3I{oHHbIX ycrpoficrs kr KoHrpoJUr B peiubHoM Macrrrra6e npeMeHH
3a r{x pa6orofi, a rulKxe opraHr,r3arllrrc Ha6moAennfi 3a pirBrmrreM Susuro-
xr4Ml{tlecKnx [poqeccoB B ocHoBaHzrr rrJrorr4Hbr, o6ecneqnBaer 6esouacHocrb
rHAp orexHr.Trre cKr4x co opyiKe ru1fi v vrx gKcrury ararytro .

B BHAy roro, qro reppl4ropur crpor4reJrbcTBa PoryHcKoro rnApoy3n4
paclono)KeHa B 3oHe cJIoX(HbrX VTDKeHepHO-reOJrOrnqeCKprx, reoTeKToHr{qecK[,rx,
rrlAporeoxllMrltlecKldx H ceficurqecKrrx ycnonHft, To rroBbrrrreHr4e rpe6onannl r
llccneAoBaHrllo H I43bICKaHUrc OCHOBtUrr4rr COOppKeEryrs, B rrepuoA crporrreJrbcTBa Lr

SKcrUryarar[4oHHbre rlepHoAbr c rrpr{MeHeHpreM coBpeMeHHbrx MeroAoB, a raKx(e
parpadorroft coBpeMeHHbIX crlcreM r{H)KeHepHhrx Meporpnxrwit ro 3arru{re
ocHoBaHl4.f, rurorHHbr or pil3pyrueHr4f, ) flBlrflercfl o.4rofi vr3 BiDKHbrx 34Aaq.

B cBf,3l4 c orI4M, corlcKareJleM rrpeAnaraK)Tcfl pe3yJ6Tarbr peiurLr3 ar1ar,ll

KoMrrJIeKca Hay{II{bIX v [paKTruecKr4x HccneAosanr,fr rro y[paBneHr4ro
rI,IApoleoxuMHqecKI4M, reoTepMruecKrrM vr Suirrrpar[4oHHbrMrrr pe)KuMilMpr B

pacrBoprlMblx ocHoBaHrrtx BbrcoKoHarropHbrx rurorrdH, obecrrerrr4BuuorruD(
OegonacHocrb rplAporexHr,rqecKr4x coopyx(e wfi v, B rIeJroM, rr4rpogKoJronrrecKyro
6esouacHocrb.

CreneHr o6ocnoBaHHocrrr HafrHbrx rroJroxeHufi, BbrBoAoB n
rloJrolnen n fi , n3Jr olne H Hbrx B A rr cc e pra rlll n, 3 aKJrrc)rraercr B cneAyroqeM :

1. Bnecen BKnaA B AiurbHefonee pirBrrrne reopvr vr MeroAoB yrrpaBJreHnf,

Qmrpzu[4oHHbrM pexclaMoM B pacrBoplrMbrx ocHoBuurvsx BbrcoroHanopHhrx
rrJIorHH. CQoplvryneryoBiurhl KoHrlerrryilJrbHbre ocHoBbr coBepmeHcTBoBulHpnr
MeroAoB BeAeHIlfl MoHrrropr{rila, c pinpa6omofi Kprdrepr4aJrbHoro rroKa3areJrfl
orreparueHofi ouerrKrl e$Seru4BHocrpr rrp o rrrB o S um rp arlr4o HHbr x
rlporLlBocy$QmroHHbrx Meporpwsrwft w SoprvrupoBaHrrfl Meporpusrrffi

NIA
u

fro
o 6e cueqeHrilo 6esouacHo crkr o cHoB aHr4rr Unorrrrrrr.

2. Buepnue co3Ailrla MareMaTlrqecK€If, MoAenb rnr orrrrlrMuurbHoro [orlcKa
yqacTKoB 3apoiK.(e vIfl uyrefi cocpeAoroqerurofi Qzlrrp arrywr v oilpeAeneHprrr
roeQ$nueHTa SHrnrp arr4kr c npHMeHeHHeM Teopltu rerrJroMaccorepeHoca,
paspadoraH BhlcoKotryBcrBplTeJlbHrrfi 4nyxKzuruurnrrft reore MoMerp-Te[JroMep c
BbrcoKoft rowro cTbro r,rc cneAon aruui.

PaspaboraHa MareMarrrqecKuur MoAenb rpancQopMaropHoro
KOHAyKTOMeTp4 KOHAyKTOMerpmeCKnr'r MeTOA vr amraparypa r,I3MepeHns,

DneKTprrqecnofi [poBo.u,IMocrrr rroA3eMHbrx, MrrHepaJrkrcoBaHrrbrx BoA B

3.



rlbe3oMerpruecKofi cerr,r B rurana3oHe or 0,2 Ao 300 r/r'. c Qynxrylxrvrn
aBToMaTrI3rIpoBaHHofi xzurH6ponrur 6er upuMeHeHr4fl cnolKHoro odopyAoBaHr,rn.

4. SrcuepLIMeHTuuIbHo BbIsBreHo paHee Hen3BecrHoe QnsuvecKoe flBJreHue
Bo3HnKHoBeHr,rfl reorenrosoft 3aBecbr, pa3Aenmoqefi 3eMr{yrc Kopy Ha 3orry
aKKyMy nflr\Lrr coJlHerlsofi oHepruu (upruroBepxHocrHzur qacrb semrofi ropu) vr

3orry arffyMynflrwr relJroBoro rroroKa, r4AytrIero r,r3 HeAp 3ervrlu, o[peAeJrf,eMoro
HHTeHcr,rBHocrbIo coJrHeqHolo rmJrfremvIg, cKopocrbro v o6reMoM rroroKa BoAbr B

pycne, cKopocrbK) Ha:leMHoro Berpq cperorefi rennorpoBo.ryrocrbro ropo4 senanofi
Kophr, rerutoeMKocTbro rIoA3eMHbrX BoA rr BcTperrHbrM TerrJroBbrM [oroKoM or ffApa
3erurua. YcraHoBJIeHo .lBJIeHr4e arroMttrrbHoro [porpeBa rrpurroBepxuocTHofi .ragru
selfl{ofi Kopbl, cB.l3aHHoe c yMeHbrrreHr4eM o6r€ua 3oHbr aKKyMy rrflInn conne.nrofi
oHeprrur rrpu upu6rmxeunvr reorerrrosofi 3aBecbr K roBepxHocru 3enaln,
rBJulrcIrleiltcs, oAHI4M pr3 ocHoBrrbrx Qarropon, [plrBoAflrrlnx K AerpaAar4,zrll
JI9AHPIKOB, uC[Jjt;peIIIlIIO BOAbI, BO3HIIKHOBOHHIO 3ACyXu ?I yBenprqeHprKl IIIOIIIQIII
JrecHbrx rro)KapoB.

5. Paspa6oraH MeroA vI cllcreMa ABprypoBHeBoro KoHTpoJUr rlsMeHeu:afl
TerIJIoBoro pexfl,IMa 3eMHofi ropbr, c LrcrroJrb3oBilHt4eM pr3MepeHnr{ TeMrreparypbr B

rpurroBepxnocurofi qacrn seMHofi Kophr Ao reoreu;ionofi 3aBecbr vt rrry6xe 3a
reorerulosofi sanecofi. llpeAnox(eHo gMrrr4pruecKoe ypaBHeHrre cocroflHufl
TerrJIoBoI'o rroJlfl, rlo3BoJurroqee KocBeHHo olpeAeJrr{Tb r43MeHeHkre pac[peAeneHHrr
TeMrreparypbl rro rny6rrre seN{Hoft Kopbr, a raKxe cnocodcTByroqee
HccneAoBaHl{ro AHeBHoro r,r JrerHero HarpeBa [pu[oBepxHocrnofi qacrn seMHofi
Kopbl coJIHerIHhIM If3lryrleHr,reM r,r HorrHyro 3rrMHroro re[rroorAa.ry B aruoc$epy,
Nrfl cocraBneuufl, roAoBolo 6arasca reruroHarorureurvrfl, B seN{Hofi Kope n
TerrJroorAa.ry B arMocQepy.

6. Ha ocHoBe reopnv rerJroMaccorepeHoca, pa3pa6oraH MeroA
orrpeAeJleHprfl rosQ$zqrleHTa Surmrp a\wn B ocHoBaHrru rrJrorrrr{br, c yqeroM
lagMeHeulvlfl. TefIJIoBOTO cocTotHl4rl 3eMJIlt. Paspa6orarnrrrft MeToA rr rroJryrreHHa.fl

Soprryna ros$SHllnelrra $znrrp a\vn (ananor 3aKoHa [apcu) no3BoJrner
orrpeAeJlplTb cKopocrb QHmrp aryztv, B ocHoBttHpru rrJroTr,rHbr Ha cKaJrbHbrx
TpeIqpIHoBaTbIx ropoAux, c ABDKeHTTeM Snnrrpyroqeficr BoAbr, rpuHprMarorqeft
ryp dynenrnrrfi xap arcrep .

7 . BrrqsneHo HerrcBecrHoe paHee Qusn recKoe flBJreHrre orpecHeurvrs.,
BO3HHKitIOqee rIpH fIOBbIIleHVrr BeJrr4rrlrHhr rrrApocraTrrqecKoro AaBneHprrr H4A
ocMoTlIqecKI4M AaBneHrIeM MkIHepiUrr,r3OBaHHbrX BOA r4 OTXaTr4fl npH rroBbrrleHr4H
ocMornrlecKoro AaBneHrrrr HaA rrllpocrarrrrecKr4M AaBneHLreM. BHrsreHo pturee
HerBB e crHo e S rasraue cKo e,trB JreHne B 03 HrrsHoB eHLr[ rurAp oHitrropHo -o cMorrue crofi
3aBecbl MelKAy MeHee v crlJrbHoMHHepaJnBoBaHHbIMI4 BOAaMn, BO3HrrKarcrIr.rMH
IIpu AOCTLDK9E'JIII,I paBHOBeCHOTO COCTO'HHfl MexAy TI4IpOCTaTI{IIeCKI{M H

ocMorI[tIecKIrM AaBneHVtflM.Vr, rrpH KOTOpOM MaCCOfrepeHOC MoneKynbr BoAbr B
o6eHx HarpilBJreHr4nx rpe4parqaercr.

8. llpe4nolKeH cnoco6 w ycrpoficrBo cn$or+roro repexBara rrpecHbrx

QmrpilryroHHhrx roroKoB, u
[o3BoJurrorqrill yrpaBJurrb vr

c6poc ux B H narrul 6re$ coopyrKemyrfl,
o6ecuerIHBarb HepaBHoMepHoe AaBneHHe

$unnrpals{oHHblx BoA Me)KAy cKBtDKrlHaMrr, npo6ypeHr{6rMr4 B croporry oroJroBKa



coJrrr, rlporltBoQrursrpiulr4oHHofi saBecofi Ha Bcro Anrury 3aqlqaeMoro yqacrKa r.r

TIpIDKaTILI Mr4HepiIJrr43OBaHHbrX BOA K TeJry COJTeBOTO frJraCT4 yMeHbrtraroqetr rpu
eroM pacrBopeHl4e n cy$$o3lrro oroJroBKa coJreBoro ruracTa.

Hayrnafl HoBII3Ha rr AocroBepnocrb troJrfrennbrx peyJrbraroB.
1. llolyreHo AiurbHefiuree pa3BrlTr,re Teoprapr vr MeroAa ylpaBneuyrfl

$ntmrpiu[roHHblM pexI4MoM B pacrBoprdMbrx ocHoBarrvrflx BbrcoKoHarropHbrx
rrJrorr.rH. CQopMynupoBanbr
MeTOAOB BeAeHHrr CUCTeMbI

KorilIe[Tya.rrbHbre ocHoBbr coBepIIIeHcTBoBaHyrfl
MoHnropr,rrilq c paspaOomofi KplilepzaJrbHoro

srrcorofi TorrHocrbro Mfl

rloKut:lareJlfl Anfl. o[eparl,IBnofi orIeHKLr e$Sercu,rBHocrlr rrpoTr.rBo$mrpilIrroHHhrx
kr rlpornBocy$So3proHHblx Mepoqpusrtrtt u QoprnrnpoBitHrlf, Meporpusrtffi rro
o6e cneqeHuro 6esonacHo cTrr o cHoBilHr4f, nJrorurrrbr ;

2. BuepBble co3Aiula MareMarr4rrecKiur MoAenb orrrvtMafibHoro rroucKa rryrefi
cocpeAoroqeHnofi Snmrp ar1r,ztlr, paspa6orrur BbrcoKorryB cTBurenrnrrfi
AByxKaHzurrnrrfi reorepMoMerp-TerrJroMep
HccneAyeMoro o6rerra;

3. Bneprue paspa6oralra MareMarrlrrecKuur MoAenb rpaHcQopMaropHoro
KolrryKToMerp 4 MeroA u npwdop AJrfl u3Mepe rtl,rrfl. yAenbHofi enerrporpoB oAHo cTrr
rIoA3eMHbIX MHHepiurrr3oBilrrHbrx BoA B rrrnpoKoM Al.i.aila3oHe KorrrleHTparyilr
BOAHbTX paCTBOpOB;

4. SrcuepuMerrrulJlbHo ycrarroBJreHo paHee HerlsBecTHoe, $rasr,ruecKoe
flBJreHne Bo3HHKHoBeHHe reoTerrJronofi 3aBecbr vr r,t3MeHeuryrfl pacrronox(eHnn
reorerrJlosofi 3aBecbl rlo BeprlrKurn Nrfl Hccne4yeMoro o6rerra. BumleHa
npI4tILIHa aHoMiulbHoro [porpeBa npurroBepxHocruoft qacrlr seN{Hofi Kopbr, B 3oHe
uccneAyeMoro o6rerra, c paspa6orrcofi MeroAa vr crrcreMbr AByxypoBHeBoro
KOHTpOJTfl H3MeHeHr{f, TenJTOBOTO peX(I,IMa;

5. Bnepnue Ha ocHoBe reopr4u reruroMaccorepeHoca, paspa6oraH MeToA
orIpeAeJIeHpIx rosS$ral[relrra Snnrrp arrvTr4 kr rryTkr cocpeAororreHHofi Sralbrparuu
B OCHOBAEIUIJd TTJIOTHI{bI, C yqeroM rr3MeHeHpIrI TeruloBoro cocTotHl4fl 3eMIILl;

6. YcranoBneHo palree HeIBBecrHoe Qnsn recKoe flBJreHr,re - Bo3HHKHoBeHr.re

rprlpoHitrropHo -o cMorlrqe crcofi 3aBecbr Me)KAy MEHEE H
crUrbHoMr,IHepaJrI,r3oBilHHbIMr4 noA3eMHbIMpI BOAUIMI4, CB.rI3aHHOe C rrOBbrIrreHI{eM
rllApocrarnrlecKoro AaBneHrnr, Hd ocHoBaHrllr Koroporo, BrrepBbre parpador€luo
yrpaBnqeMoe rporl{Bocy$So3lloHHoe ycrpoficrno rro 3arrgare oronoBKa coJreBoro
TIJIACTA B OCHOB ATTTIN IIJIOTLIHbI.

.{o cron epHo crb p Bynbr aroB .udc cepriulr4oHnofi p a6our roArB ep}KAaercr :

- MHOTOJIOTHHMPI V CCIOAOB IIHIITIMU rI4ApOre OXUMIIIIIO CKOIO lI
reorepMl{rlecKoro pe)KrdMoB B ocHoBaHuu ^fygyqefi rJrorurrbr Poryncrofi f3C n
cyqecrByrcrqefi rrEe3 oMerpr4re crofi ceTV cTarrAapTHhrMr{ MeToAnMr4 r{
cpeAcrB aMrr, MeroAaMLr a arrnap arypofi , p asp a6oramroft anropoM ;

- parpadorrofi rI lrcroroBJleHueM B rrpor.{3BoAcrBeHHbrx ycnoBrrrx 3oHAoB-
KolrAyKToMerpos (NELT)), (KaJrbMap>, reorepMoMerpa-TerrJroMepa vr fipurnflToe B
gKcuJryaral[ilo rppDKr{MHoe ycrpoficrBo Nrfl ceficuraqecKr,rx AarrrprKoB
(upnsnaHHoe Iaso6petenraenr) Anfl orleHKr,r KaqecrBa rleMeriliilproHHbrx pa6or
Ioplrbrx Maccr,rBoB,



- ycTaHoBJreHr{eM aBTopoM HeH3BecTHbrX paHee Snsn recKr,rx f,BJreHHit n sa
ux ocHoBe paspa6orKa rrporuBocy$$o3noHHoro cuoco6a u ycrpoficrB4
cuoco6crByrcuero npururrlrrc a4eKBarHbrx rexHr[rrecKr{x peruerunl
rIpoeKTupoBirHI,IIo Meporrpwnrrfrt 3ilrrlrdrbr coneBoro rrJracra or pa3MbrBa.

Hayrn tfl n rrpalcrrrrrecmafl gnarrrMocrb A[ccepTarlun 3aKrroqaeTcr B :

paspa6orKe BblcoKorryBcrBlrreJrbHoro,rpmanarrbHolo reorepMoMerpa-
TerrJloMepa c rorrHocrbro 0,0010C, peKoMerr4/eMoro Nrfl orrrlrMitrrbHoro rroncKa

fracrKoB 3apoxAe rryrefi cocpeAoroqer+rofi Szmrparwr u onpeAerreurrw
rcos S Qrug,re Irr a $nmrp arw4 c rrplrMe HeHpreM Teopprra TerrJroMac corep eHoc a;

paspa6orKe, Ha 6ase coBpeMeHrrbrx r\,flmporpoqeccoprsx cucreM c
yJIyfleHrrbrMr4 xap aKTepr4cTnKztMr.r, prrrAyrcr,BHoro KOHArIilOMeTp4
peKoMelrAyeMoro Nrfl r,tlMepeurvrfl, onerffpruecrcofi [poBo.qrl{ocrr,r rroA3eMrrhrx
Mr,IHepaJIrttoBulHHbIX BoA B Ma[a3oHe or 0,2 Ao 600 vrCu/cu c [orperrrHocrbro
*0,lnaCu/cu, rpn KolulerqpulrolrB Wranir3oHe or 0,21o 300 tltt c rorrHosrbro *0,1
rlr'.;

- ysraHoBJIeHIrr{ (sxcuepr.IMerrrarrbHo) paHee Herd3BecrHoro, Nrfr.uccne4yeMoro
o6relo4 $LreilIecKoro .{BreHnfl - Bo3HvrKHoBeHLrrr reoTeflnosofi 3aBecbr rr r43MeHeHr4rr

pacuonox(oHlll reorerrflosofi 3aBecbr rro BeprnK aJru\ peroueHryeMoro ucloJrb3oBarb
rIpH orIpeAeJIeHVrI cyx(eHr,rf, 3orrbr aKryMynfrgrlr cornrewrofi oHeprHH
(npunoBep)GocrH€ul qacrb sel,fiofi ropu) H ee rporpeBy Knr( rurroilcaropa
nsdHTorrHoro rerrJra B 3eMHofi rope;

Merolrme oqpeAeJIeHr/H rcostfolllgaeHra oermrparwr c rpHMeHeHr4eM
Teopnr4 TerrJroMaccolepeHoc4 peKoMeHloBarra Nrfl, orrpeAeJreHr4rr r4tMeHeHr{rr

Sninrpzu[doHHofi xaparrepncruKr4 ocHoBaHlnr [rrorr{rrbr r4 3orry 3apo}KAeHrM rryTefi
cocpeAoroqeHHofi QumrpawM;

ycTaHoBJIeHVH HeLBBecrHoro paHee $usnuecKoe rBJreHLre orrpecHerlax u
orlKarwl [o.reeMHbIX MllHepilJrrttoBilHrrbrx BoA, Nrflt4ccJreAyeMoro o6rercrq aTaroKe
HerrcBecrHoft paHee Sr,nnuecroft 3tucoHoMepHocrn rroBbrmeHr,rr{ rnyOrnrrr
olrpecHeE[vlfl. [oA3eMHbIX Mr4HepaJrLl3OB€rHr{brX BOA rA peKOMerrIyeMOrO ECrrOJrb3OBarb

Nrfl rlprffiffllfl aAeKBarHoro Te)Grr4rrecKoro peureHl4fl, KaK Ha gTane Bo3BeEeHryrs., TaK rr
B rrepHoA eKcruy aT arwr coopyx( 9HJ4g;

pazpadorKe yrpaBn leMbrx rrporrrBocyQQo3proHrrbrx ycrpoficrn rro ncefi
AJII,IHe 3alryilIaeMoro rraCTKa COIeBOTO ruagra B ocHoBarrym rrrrorrrrrbr rrpHMeHrrMbre

NrA npr4)Kulrfl Ml,IHepiuru3oBilHrrbrx BoA K coJreBoMy rrfiacry, 3il[utrqarcqrD( rrlacr
coirr4 oT pacTBopeHrr[ [pecr{brMn BoAzlMr4.

Crenenr AocroBepnocrrl peyJrbraroB [cc"[eAoBanrrfl, TorrHocrb tr
o6ocnoBanHocrb peyJrbraToB rrccJreAoBanrrfl. .{ocroBepHoc'rb pesyJrbraToB
pa6oru ocHoBzrrrbr Ha

npllMeHeuvla cylqecrByrorr[D( MeroAoB vt cpeAcrB HccneAosatrlfr'
[o.u[Bep&rBlrluecfl MHoroJrerHuMu pBynbraraMu [oJryqeHHbre oreqecrBeHHbrMr4 rr
sapybe)KHbrMu yqeHbrMu ;

- B pe3yJlbTaTax, [o[]itIeHHbIX B rrpoqecce HaytIHbIx IIoJIeBbIX IICCJIe4OnatUfi;
rlo.4tBepx(AeHl,rln pe3yJcraroB Haryprrbrx uccneAosarfrf,r B cpaBHeurym c
p$ynbTaTaMl4, ilOJryqeHHbIMI/t C IpIIMeHeHI4eM COBpeMeHIIbIx MOTOAOB H

rexHoJrorrfr, a raKlKe pe3yJrbraroB Apyrnx HccneAon arelefi ;



- peilJlr.r3arp4 KaMepanbHbrx pa6or c ncroJrb3oBirHrreM cyqecrByrorr[ax
MeToAororlfi;

rIpIrMeHeHrIeM MeTOAOB CTaTr4rreCKOrO AHUrr43A V rlpmepneB
craTrlcrnqecrofi orIeHK[ pByJrbraroB, rro,^4rBepArBtrrue seo6xoronaofi
[oBTOp-[eMOCTbIO [OJryqeHIfirX pByJETaTOB r,r COfrOCTaBJreHr,reM C AaHHbrMr4 Apyrnx
aBropoB;

- o.qo6peHpleM, B rlpoUecce o6cyN4eurvrn, Ha Hafrrrbrx ceMnHapa>( H
ronSepeHr[,rf,x p ir3Jrr4rtrrorc ypoBHrr.

B rpoqecce rrpoBeAeur4fl gKcrreplrMeHTa B rrbe3oMerpr.rqecrofi ceru
ocHoBaHr{f, rrJIoTtIHrr Poryncrcoft fOC rroJrfreHHbre pe3ynbrarbr KoJrr4rrecrBeHHo H
KatIecrBeHHo cornacylorcfl c 9Kcrlepr{MerrriulbHbrMlt AarrHhlMpr IIo xr4MI4rIecKoMy
aHailrl3y, paHHHX npo6 us cKBuDKHHbr. B rpoqecce pinpa6orrr.r pr rr3roroBJreHr.rfl
KorrAylcroMerpon <NELT> u <<KzumuapD r43MepeHrrfl yOII rpoBoArrJru no |OCT
8567-90. floneporlHhle pacrBopbr roroBr.rJrprcb corJracHo MeToArrKe, yK€r3aHHofr s
|OCT 2217 l-90. Pesynrrarbr Lr3Mepeuwit
xapaKTeprrCTI,IKaMIl ATTECTOBtTHHOIO

rrcrroJrb3oB aHrdeu o6pa3rloB y3II.
Jfn.rnrrfi BKITaA cotrcrcareJrfl B f,cc[eAoBauf,e. .{raccepTilllt4fl {BJUreTc.l

p$ynbraroM MHoroJrerH HccneAosaHufi aBTopa B repnoA HerrocpeAcrserurofi
paOorn (1989 2019 m.) Ha crpor4rerrbcrBe PoryHcrofi fOC B KarrecrBe:
Haqa.JrbHrrKa reoQzanqecrofi raprr,ru OfI4r4VI l4:nc-,runyra fra4ponpoeKr r.
MocrsH (1989-1992), 3aMecrrlreJlr uraBHoro rlrDKeHepq HraBHoro LrH)KeHepa pr

rr4peKropa WrpeKr+tur crponrqeircx Poryncrofi f3C (1993-2003), 3aMecrureJrt
reHeparrbHoro .uuperfopa AOOT <fn4pocuerlcrpofi> (2004-2007), HarriurbHnKa
orAena pa6o.rero rpoeKrrlpoBaunfl. (OPU), HarranbHr4Ka orAena <feoSrcFrecKrrx
uccneAonarnafi w HarypHoro Ha6moAeHlrrD OAO <PoryHcroft fOC) Q00S-2011)
tr ro.{peKropa OOO <fulpocrerppoeKrD (2012-2019), a B rrocneAcrBukr B

na6oparoplu <fIa4porexHr4rlecKlre cooppKeHurD) Idrrcrwryta BoAHbrx npo6neu,
rlrApoeHeprernKrr u eKoJroruru FIAHT.

Arropou cSopMyJrlpoBaHbr Lr rocraBJreHbr rleJtr{ r4ccneAosaru{fi, o6o6qeH6r
peynbraTbl pelKI{MHbIX na6rnoAelatffi rpeAbrAyqrx Jrer, paspa6oritrr
KoHAyIcroMerpI,FIecrraZ MeroA r.BMepeHLrfl, gneKTporrpoBo.ryrocrr,r rroA3eMHbrx
Mnrrepailr43oBaHHblx BoA, r,r3rOTOBireH KOrrAyKTOMerp vr, gKcrreprrMeHTitirbHo

nccneAoBaHbl MerponorFrecKr{e xapaKTepr,rcrnKr{ KoHAyrcroMerpa, a raroKe
paspabortur reorepMoMeTp H rrpoBeAeHbr gKcreprrMeHrbr rro rr3MepeHlrro cTerreHu
MHHepiulvl3,arryrw vt reMrreparypbr B rrbe3oMerpruecKr{x cerflx ocHoBarrrrf,
crpoflIlletrrcs, rIJrorHHn Poryscrofi f3C. .O6pa6orKa pe3yJ6raroB HccneAosantfr
rro3BoJIulrIV aBTopy ycraHoBrdrb HerrcBecrHbre parree Snsn recKrle flBIremyrfl, 4:rs.
rccneAyeMoro o6rema.

CoprcrareneM B pztMKix rrocraBJleHHbrx rlenetrt u 34Aarr B Ancceprilru,ronnofi
padore orpeAeJleHbr: ycnoBufl rrorBJremns. pauee Heu3BecTHoro ) Nrfl.rrccneAyeMoro
o6rerra, SusnuecKoro tBJleHrrrr KaKoBbIM f,BJrflercr Bo3HHKHoBeHr,re reorerrJrosofi
3aBecbl vI IasMeHelaurfl, paclono)KeHlrrr reorerulosofi 3aBecbr rro Beprr4Kail4)
rpHBoAflI4{e K Cyx(eHuro r4 pacmupeHr,[o 3oHbr aKKyrvrynflwr coJrHerrHofi sHepnnkt
(upnuoBepxHocTHiu qacrb selrHofi roprr); Snsu.recKuur cBr3b MelKAy cropocrbro
Q"n"rpilryIoHHblx rroroKoB r{ froaJreHrreM odnacrra c rroHrDKennoft TeMneparypofi
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npu(
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paBHofi TeMrleparype TerJIoHocHTeJrf,, Ha ocHoBe Koroporo pa3pa6oraHa
MeroAHKa orpeAeneHurl roeQQrugaeHra Qrurrparryrn n 3oHa 3apoxq4elaurfl. uyrefi
cocpeAoTorleHnofi Qru"tp a.ryaw; ycnoBrrrr Bo3Hr.rKHoBeHrarr HernBecrHoro paHee

$usnvecKoro flBJIeHrIl orrpecHeuvrfl, vr onr(aTr4rr rroA3eMrrbrx MrrHepilJrr43oBitHHhrx
BoA, Nrfl plccneAyeMoro o6rema, a raKx(e Heu3Becrnofi pauee Qurn recxofi
3aKOHOMepHOCTLT rroBbrmeHyIs, rrry6ruru olrpecHeHnfl IIoA3eMHhrx
MrIHepanr{3oBttHHbIX BoA B 3a3r,lCUMOCTr,r OT rroBbrrleHl4rr rrrApocraTr,rqecKorlo
Harropa.

ffy6"rrnrcaqf,tr pe3yJrbraroB AnccepTaqtrtr B peqensnpyeMbrx Hayrrgbrx
)r(ypnaJrax. Ocnosnoe coAepx(aHrle Ar4ccepTarlr4tr orptDr(eHo B 82 [erraTHbrx
pa6orrur, B roM 'rwcre 29 - B peqercupyeMbrx )KypHaJrix r.r3 reperrHrr BAK rpu
flpesrgelrre PT n BAK PO, 8 uanrrx rrareHrax Pecrry6lryrrun TaarurucraH n 4
rlareHrax EnpasnZcrofi narenrnofi opraHrrcarryrv @AnO), a raKx(e s 36 crarbf,x,
orry6ruKoBiurHbrx B c6opHHKax Me)KIyHapoAHbrx, pecrry6Jrr{KaHcKrrx HayrrHbrx
ronQeperuuaft ra s 5 MoHorpa$urx. 16 pa6or HarrncaHbr n orry6Jrr{KoBarrbr aBTopoM
E.IILIHOJIHIIHO.

O6tGer u crpylffypa Arrcceprarl[[. .{ncceprar[,rfl cocror.ru H3 BBeA eurrrfl,
IrrecrlI rJIaB, 3€lKrloqeEfvLfl., peKOMeHJ{ArWn C[prCKa nr{reparypbr, BK[rorriuotrIero
302 dndmorpa$nuecKllx ccbrJloK Lr3Jrox(eH Ha 325 crp. reKcra , H3 Hrrrx 250 crp.
ocHoBHoro reKcr4 BKrrorrttloluero 4l raflmtry v 103 pHcyHKilMLr. flpune4eHbr
raKxe 6 npwtoxennft ya 42 crpurrrrdrlax.

Bo BBeAeIIn[ AI,IccepraI[dLI corrcKareJreM r,r3Jrox(eHbr: arffyitrrbHocrb reMbr
HccneAoBaHurr, cTerreHb HafrHofi paspa6orttHHocru r,r3yrraeM fi npo6JreMbr, cBfl3b
uccneAoBttHr4fl c HayrrHbrMr,r [porpilMMitMn vr o6rqas xapaKTeplrcrrma
uccneAoBttHllfl (qenr uI 3a4aqn uccneAoBiurufi, o6rercr u [peAMer r4ccJreAoBarrr4fl,
MOTOAbI LICCI9AOBtUIUfl, HayIIHZUt HOBIBHa LICCIOAOBUIHI,Ifl, TeOpeTIrFIeCKaff lI
HafIHO-IIpaKTIlrtIeCKiUI 3HaquMOCTb LICCI0AOBtIHLITI, IIOJIOIK9HIIO BbIHOCI{MbIO Ha
3aIr[,ITy, gTefleHb AocroBepHocTlr pBynbTaroB, cooTBeTcTBLrfl AnccepTitr[trr
racnopTy Haymofi crelg{utJlbHocrl,r v nnqrrnfi BKI4A aBTopa B r.rccneAyeMyro
upodneMy).

Ilepnar rJraBa ro,Icceprar[il4 rlocBffrueHa p$yJrbraraM arraJnlsa coBpeMeHHoro
cocrotnlax Bolurbrx pecypcoB Taroronczcrarra v 3orrbr rD( $opnruryoBilHr4rr;
IrepCIIeICTHBttM piI3BvIwIfl. CTpOIITOJIbCTBa II4ApOTe)cIIIqeCKI/x I4 ITIApOSHOpI9TTOCKI,D(
o6remos B Talpxcnsacrarre; nu6opa KoMrrrreKca coopyx(ewfr Poryncrofi f3C B

KarlecrBe o6rerra HccneAoBaHntr ) c freroM trrDKeHepHo-reoJroruqecKr,D(
ocoderurocrefi 3oI{bI crpoureJrbcrBa; KoMrroHoBKH ocHoBr{brx coopyx(eruu? vr

oco6er+rocrflM crpoldreilbcrBa Poryncrofi f3C Ha e4moM reKroHnqecKoM 6nore
olpaHrueHr{blMrl I,Iono<mcKLIM vI fyruisruraarrcKrrMn pinnoM arvtur; rrJrarroBoro
pac[ono]KeHr4l coJreBoro uracr4 coresofi rrrroJrbHra vr rrbe3oMerpn recrofr
na6moAarermnofi cerlr 3a rl,Upor€olorMrrrrrecKr4M $rumrparryroHrrbrM pexorMoM;
rurreparlpHoro oOsopa co3AttHr4rr BbrcoKorrrrorHofi nporruoSrnmrpilglounofi saBecu
B ocHoBamwr flApo rrJlornr{br; ru{TepaTypHoro o6sopa oco6erurocrefi SopnnryoBaHrlrr
r4 BepTT4KaIIbHOr{ 3OH€UTbHOCTH rroreeMHbrx MHHepaJrr43oBilrrr{brx BoA.

Bropan rflaBa .ryrcceprar4rlr IIOCBflrrIeHa npurrrlnrruit"JrbHbrM
opraHI43aI[4OHHbrM BOlpOCilM CO3AZtHr4r Cr4CTeMbr MOHIrrOpr,rHra B ocHoBulHr,rH

BblcoKoHarlopHhrx rrJrorlrH Ha rrprrMepe PoryHcrofi f3C; ucrroJrb3oBaHr{ro



criurAaprHbrx MeroAoB vI rrpoMbrrrrneHHoft a[[aparyphr fro r,rccneAoBarrr4ro
crerleHr{ MuHepairlr3atrytur [oA3eMrrbrx BoA Lr pa3pa6orxu coBpeMeHr{hrx cpeAcrB
H3MepeHrra; I4ccneAoBilHlrflM ce3oHHoro rl3MeHeEryrs. pacrpeAeneHlrrr reMrepaTyphr
B rrbe3oMerpruecroft cerlr PoryHcrofi f3C, HayrrHo-rrparTr{rrecKoMy
rpI{MeHeHpIIo, parpa6oritHHoro ilBropoM KoHAyKroMerpa NELT, Mfl
HCCneAOBaHLIt IIIApOIeOXIIMIIIIeCKOIO pels,IMa BoKpyI COJIeBOIO [naoTa;
rlpaKTr4tlecrofi Bo3MoxcrocrbK) [pr4MeHeHvIfl. o.u{oKoMrroHeHTHOrO 3orrAa
(crnorolHHoe rpmKI4MHoe ycrpoficrBa ceficnrrqecKr,rx AarrrHKoB), paspa6oritHHoro
aBTOpOM Ant B bIfIO iIH e}IVIfl Ce H CMO Kap OT iDKrrbrx LI C C Jr eAO B aHrre CKB tDKI{H .

o6ocHoBaHHo yrBepiKAaer, rrro alapkrn xapaKTepHbre Iilfl
BbrcoKoHarlopHblx rIJIorr.rH, Moryr rrpr4Becrn K Bo3HrrKHoBeHuK) qpe3Bbrqafisofi
cvr,ryatPttrt, NIfl Koropblx ycritHaBJrr{BaroTcf, r(pkrrepkrkr 6esouacHocrr4, Hd craryrkr
rlpoeKTupoBzlrrl{rl, K KoropbrM orHeceHbr: MexaHrrrrecK€ur qpoqHocTb u
ycroffwaBocrb ocHoB€lrrrrz vr 6opron, $rulrrparlktoHnan (cyQ$osuomrar)
[poqHocrb ocHoBitrll{ff Tena rrJrorurr{br, Qzmrpargaomnrfi pe}Kr4M B ocHoBaHrru
fIJIOTrrHhr H T. A.

Ha ocHoBaHI4rI rlpoBeAeHHbrx r,rccneAosaHruZ B ocHoBiurkrpr 6yayrqefi
rIJrorLIHbI Poryucrofi f3C, corlcKareJreM ocyqecrillesa orIeHKa r,r3MeHemktfl
rplAporeoxrlMl{qecroft o6crasoBKr4 Bo BpeMeHLr V [pOCTpilrrCTBe, a raK]Ke
oco6ennocrb B3iMMoAeftcrenfl SunrrparryroHHoro [oroKa c rroI3eMHbrMH
MLIHepaJTTBOBUIHHbIMI4 BOAaMkr, COJreHOCHbrMr4 [OpOAUtMr4, fro3BoJrr4Brrrue aBTopy
rlpeAno)KlrTb aBToMarrI3l4poBarilryro cr4cTeMy MoHprToplrHra 3ilIlu:rbr ocHoBaHI,Ijf,
TIJIOTLIHbI. VwmrrBafl. t4rDKeHepHo -reoJroluqe cKr.re oco6enHocrri
(rnaporeoxuMplrlecKud ycnonnrr BoKpyr coneBoro rrJracra, Sr,nmo-MexaHrrrrecKne
n QrurpiurytoHHble xapaKTepvcrraKrr BMerqarcqux ropoA, onKarrae, repeHoc
colenofi cocraBJrlrcqefi v [epeorJro)KeHue MprHepiurr{3oBaHHbrx BoA

Sranmpalg,tonHblMr{ rroroKaMr4 rlpecHbrx soA) B crBope Poryncrcofi f3C,
collcKaTeJreM rlpeAnaraercr cxeMa pa3MerrleHvrs, KoHAyKToMerpruecKr{x
H3Mepetlztit 3a ruracroM coJrlr H3 conesofi mroJrrHrr.

Arrop

CoracrareJlb ocBeulaer Bo3Mo)KHocrr{ rrpraMeHeuyrfl paspa6oraHHoro HM
KoHAyKroMerpa NELT, c peKoMeHAar[,rflMu
KOHAyKTOMeTpT{qecKr4x rBMepHTelefi 3a ruacroM coJreBoro
II3 MeHe E'JIfl , rl,rAp O re o xr,IMrue c Ko ro p elKr4M a.

Tperun fJraBa ro,IccepTtuluu, [ocBrrrleHa rn6opy MeroAa ornprMr,r3 ar\rryr
rlorrcKa MI{HLIMyMa vr MaKcprMyMa SyHxrg.ru pacrpeAeneHlrfl TeMrrepiilrypbr B

seN,IHofi Kope v iulroplaTMa ero pealrkl:larpr; auurrr3y H orIeHKe MHHLrMaJrbHoro H

Miu(cpIM€[IIbHOTO Marra3oHa pI3MeHeHr4A .TeMleparypbr B ocHoBaHHrr rrJroTrrHbr
uepnofi oqepeAra Poryscrofi f3C rro rrbe3oMerpr,rqecKofi ceru; pacv€Ty cTenerrr4
ToqHocrw, 6azhl rcMepeHr4f, r,r KoHgrpyKTLrBHhrM oco6erurocrrM u rpe6oBuurnrrM K
paspa6orKe reruloMepa reruroBbrx rroroKoB; reoperruecKuM vr rrpaKTruecKuM
oOocnoBilHLIrIM parpa6orKl4 c[erryranbHoro AByxKaHaJrbHoro BhrcoKororrHoro

cxeM ycTaHoBKkl

IIJTaCTa Ns KOrrTpOnfl

TepMoMeTpa-rerrJroMepa \nfl,
cocpeAororreHHofi $nnrrparryur

rrccneAoBitHrrr olpeAeneHr4e rryreu
B ocHoBulHrrr4 BbrcoKouanopuoft rrJrorr4Hbr.

Antopou npIdBeAeHbI TexHr.rrrecKne v MerponornqecKrde xapaKTepracrr{Kn,



IlprlHl[il pa6omr, KoHcrpyKr[,Ifl 3oHAa" o6racm nprrMeHeHnr cueqnilJrbHoro
TefrJroMepa.

Coucrarenb B cBoLIX IdccneAoBiurnrrx LrcrroJrb3yer reorepMruecrnfi MeroA
uccneAoBaHr4f, pI3MeHeEIvIs, pacrpeAeneHnn reMrreparypbr B ocHoBitHHr{
BbrcoKouanopnofi rrJroTr.rHhr. Hecuorpx Ha cBoro orHocrrrenbrryrc [pocTory,
TeMrleparypHble nccneAoBitHrnr rro3BoJurror 6rrcrpo perrarb pqA BiDKHbrx
LllrlKeHepHo-reoJrorntlecKr.rx 3aAarr: o[peAeneHLle BeJrr4rrlrHbr ecrecrBeHHblx
TeMrlepaTyp Ha pil3Hbrx rJry6vntax, Arrarra3oH H3MeHeHr4fl TeMrrepaTypbr n rly6r.nra
rlpoHr,rruoBeHrul TeMrlepaTypHbrx sogAeftorszri or conHerrHoro trcJr1nrerliurfl B

seMHofi Kope B TeqeHLIe roAoBoro rryrKna; rpoBeAeHlre QnnrrparlrroHHoro
KOHTpOJTf, B OCHOBaHHI4 Vr [plrMbrKaHprnx frJroT]rH; yToqHeHHe MoAeJrH
BoAorlpoHplrlaeMocrr{ MaccvBa rropoA Ha yqacTKe coneBoro rrnacra (Hsyueuue

$"n"tpargaorurofi Heo.uropo.qrocTn vr itHrr3oTporrHocrrrr, olpeAeJreHue Trr[a
Ar,krlneuufl rIoA3eMHhIX BoA, H3yqeHue .utrrilMLrKlr QnnrrpaqrroHHor.o norora);
rrcyqeHue BIIvIflElafl, TexHoreHHbrx gogAeficrsufi Ha rBMeHeHrle
BoAonpoHuIrlaeMocrrt ropHoro MaccrrBa (pexzuHhre na6mo 1elavrfl 3a Ar4Halrumofr
Sunmpal[doHHoro rroroK4 3a reM eparypofi, r43yrreHlre cyr[Qosr4oHHbrx
f,BJreHufi) ; onpeAeneHl{rl LI3MeHe Eryrfl Hit[p aB Jrelavrfl, renrosoro noroKa.

CollcrareJleM rnfl, paepa6oTKn crrerlnirJrbHoro TerrJroMepa v paspaborKn
rpe6onat*ttrt o6pa6oriurbl AaHHbre reMrrepaTypHbrx rrcMeperutrtt, rpoBeA€Hnrrx Ha
yqacrKe coJleBofi gaBecrr ocHoB€rHr{f, rrrrornHrr Poryucrcofi f3C s 1990-91 rr. c
pealln3aruefi AononHureJlbl{brx HccneAosaHraz B 20Il ro.4y, rro3BoJrHBmHe
peanH3oBarb llenb orpeAeJreHr4rr Arrarra3oHa H3MeHeHnfl TeMrreparypbr
(lnannua.rlbHble u rrrarcnMaJrbHbre 3HaqeHrle TeM[eparypu), ToqHocT:a rrMepenas
u 6aza pBMepeuryrfl,.

Tarxe n grofi rJIaBe rng, pemeHpln 3aAarr rrollcKa IW{rMMyMa n MaKcL{MyMa

Qynxuuu pacrpeAeneHnt reMreparypbr o6ocnoBitrrHo nu6pan MeroA
OIITLIMIUIbHOTO fIOLICKa B He CTiIrIr4OHapHbrX TeMfrep arypHbrx ycnoBlrqx.

Baxno orMeTlrrb, rITo paspadorarurufi aBTopoM crrers{aJrbnufi TerrnoMep
yHHKaJIeH vI CO3AaH Ha OCHOBe COBpeMeHHOTO ypOBHf, pa3Br{TLIr4
MplKporpoqeccopHofi TexHLrKI4, Molrer pa6orarb He roJrbKo B rdHAurBLrAyiIJrbHoM

HCrIOJIH9E'J'.W, A TarcI(e B COCTaBe aBTOMarrI3r4pOBaHHbIX CrrCTeM yllpaBneHryrs, H
o 6p a6orKr{ HHSoprvr arryu.

rlerneprxfl, rJraBa .4rcceprali1rrolr [ocB{rrleHa p$yJmTaraM HayqHo-
rlpiu(TruecKoro [prlMeHeHurr KorrAyKToMerprrqecKoro r4ccJreAoBilHrry crefreHpr
MuHepiuvgarrytur [oAseMIrbIX BoA B ocHoB€rHr4kr rrJrornHbr PoryHcrofi f3C Bo
BpeMeHr4 w rrpocTpilrrcTBe, MaTeMaTI,ITIeCKOMy MOAeJrHpOBaHrrr0

rpancQopMaropHoro KorrAyKroMerpq paspa6orKe coBpeMeHHoro oKcrrpecc
MeroAa u coBeprleHcrBoBauvrs. KoHAyKToMerpruecKoro rtMeprdreJur H e€
KoHcrpyxrunHofi qacrn kr $Hsn recKVM MaKeTr{poBaHr4eM 9neKTpOHHbrX
KOMIIOHEHT.

CoucrareJrb rtts rro,uoroBKr{ rpeborawffi K paspa6orKe 3oHA-
KoHAyKToMerpa peillrll3oBiur uccneAoBaHrrfl c aHaJrrr3oM BpeMeHHbrx rr3Menenufi

MllHepiuu3arryryr rloA3e brx BoA B palZoHe reso6epencroft qacru
rlJlacra PoryHcrofi f3C B cyrqecmyroqeft rrbe3oMerpruecrcofi cerrr.
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Hecrvrorpr Ha Bapuilqlrrd adcornorHblx sna.Ieru[ft, aBTopoM ycrttHoBJreHo, tITo

xaparcrep r{3MeHeHrrf, MrlHepiurr4garryru c rrrybnnofi n qenoM coxpaHf,ercfl c Harlara

r{ Ao KorilIa rlccneAonasufi.
Cne.uyer orMerr{Tb, rrro concKareJrb co3Aiul coBpeMerurufi 6ecrorrraxrrrrrfi

Korrl{yKToMerp < Kanrnaap) AJUI rrcMepe rtus, TeMueparyphl, oneKTporlpoBoAHo crr{ lr
KoHrIeHlp ar6tr coJreBbrx pacrBopoB. llpu oroM, rIoJIolKrITeJIbHbrM sQQexronr

flBJrflercf, To, qro orcyrcrBrle B3itrrMo \etrtcrsvra Marepl{Nra rnMeprlTeJrbHoro
gneKTpoAa c aHurJrr,r3rrpyeMofi cpe4ofi 6ecrolrrtuffHble MeroAbI AiltoT Bo3Mo)KHocrb

rrpoBeAeqnfl, r,BMepeHvrfl, rrpH HLr3KrlD( I4 BbICOKIIX TeMIIepaTypaX, B HecTadnurnrrx

a*aJrvrsrlpyeMbrx cpeAa& B 3tlMKlryrblx o6r€utx u r.rl.'
Kon4yrcroMerp <Kamuap), p arp a6oraHHblfi coucrareJleM, orJll{tlaerct :

- MtuIbIM radapwroM 3oHAa rI AJTIIHHrIM coeMHLrreJrbHbIM rca6eneu

Anfl HCCneAOBilHI4tt COCTaBaKOHAyKTOMeTp4 rro3BoJUIro4,IM r4cfloJrb3oBaTb ero
BoAbr B y3KHX u rrry6oKLIX cKBiDKLIHil(;

IJIfl, noAcrreTa KoHrleHTpiiluu gneKTpoJIIITOB r.ICfIOJIb3OBaTb TpexMepHyro

ullraflrmHrrecKyro 32-6vrmryrc MOAeJrb, Koropafl, B orJII{rIpIe or odrtqnoro
ra6nprwroro MeroAa EEPROM rro3Bonfler yBenklrltlrb rorlHocrb B IrrLIpoKoM

Ar{arril3 oHe u3Mep e latfrr;
BO3MOIKTTOCTbTO aBToMarr/r3Hponarurofi rcaru6poBKlr, 6es llprlMeHeltr4fl

cJro)Krroro o6opyaoBaHr4f,, rro3sonfrollefi cneqnaJlr,Icry cilMocro.tlTeJrbHo

cQopuupoBarb HoByrc MareMarruecKyrc MoAenb Nn pacqera KoHIIeHTparryfrr

rrpoIr3BoJIbHbIX SneKTpoJrLITOB.

P arpa6or€lrrHbrfi arropoM KoHAyKToMerp <K€uIbMap ) flBJIfl e r cfl, WwKarrbHbIM
npn6opou, paspa6or'uuruna v co3AaHHbIM Ha ocHoBe coBpeMeHHoro ypoBnf,

pir3BraTrrr,r MuKpo[poqeccopnoft TexHr4KI,r, rlo3Bonmoqptfi [ppIMeIUITb ero He

TOJTbKO B rrHAtrBprAyanbHoM noprtre, Ho TaKlKe, B cocTaBe asToMaTrEupoBaHHbIx

crrcr e M yrp aB n envls. u o 6p adorKlr rur Q op vr aryv.
B nnrofi rJraBbr Alrccepralpryr concKareJlb c UeJIbro pil3Bl,rrl,{fl TeopruI

Qunrrp aryztla B ocHoBalrym BbrcoKoHilrlopHofi unorLIHbI pr3yrraer reruroBoe rloJre B

seiuHofi Kope Ha [peAMer BHerrrHero sogAeficrBllr (nnurrurr coJIHerIHoro

Lr3fiyqeuryrfl. u Snlrrpyroqeftcq nopr) Ha oAHopo.uroe rerlJloBoe rIoJIe ocHoBilHr,Itr

rlJrorrrHbr. B pe3yJrbrare r{ccneAoBaHr4l 6ulo BbIf,BJreHo, tITo B KaqecrBe

BHeruHero Bo3Aeficrgvg,, Blrvlxroqero Ha o,Uropo.4roe rerrJloBoe rIoJIe B ocHoBanrvla

rrJrorr4Hbr, Bbrcryrraer $nr"rpyrcqiucf, BoAa vrg BoAoxparll4Jlrilqa" a BJlrdflrrHe

corHeqHoro I43JrrreldvIfl, orp itH[qeHo.
CoucrareJreM B cBonx I,rccneAoBaHLIrIx uc[oJlb3oBaJrllcb reorepMlltlecKlle

MeroAbr. feorepMruecKrre uccneAorlaurvrr reoJlorn recrofi cpeAbr, Ktlr( o6rrwro,
prcfroJrB3yrcTcfl rrpn perueHr4r4 puBnlrrrHbrx I{H)KeHepHo-reoJIorErIecKr4x,

rrlAporeoJrorrcrecKr{x, rlrAporexHrtecKl{x n reogKonorurlecKl{x 3aAaq. Cne4yer

orMerlrrb, rrro o6remou rrccneAoBarrllfl, trptr 3ToM, flBIrnrIz.cb ecrecrBeHHbre

TefrJroBble rroJlfl, a rarcKe rroJur, co3AaBaeMbre pa3JIr{qHbIMrI I4CKyCCTBeHHbTMTI

prcrorrHr,rK€tMrr (HaupHrvrep, TepMorloJrf,, o6pasyrcIr[4ecs B p$ynbrare Serilrrp ar]urlr

BoAbI r43 BoAoxpaHunrlrla).
Bg:lrato orMerrrrb, covcKareJreM, LlccneAyf, ce3oHHoe Il3MeHeHHe

pacrpeAeneHrle reMrreparypbr B ocHoBaHLII{ IrJIortIrrbI Poryncrofi f3C, Bbrf,BJIeHo
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Hel13BecrHoe paHee Qnsr,r.recKoe ffiJIeHI{e, 3aKrKFltilolqeecfl B ToM, qro 3eMHat

Kopa nplr B3ilrrMo aetrtcrsLrur pyx BcrperrHbrx rerIJIoBbIx tloroKoB (reulorHe
froroKlr, [oflBJurroquecfl B pe3ynbraTe coJlHerrHoro rEJryrIeHvIs' B

rrpr.drroBepxHocrHofi qagrlr 3eMHofi Kopbr H TerrJlosofi rloroK, r,IAyqeft ng HOAP

servuH), pffiAe rrflercfl. Ha ABe qacrr,r: 3oHbr aKKyMy ntrl4zin corHeqHofi SHepruu vI

3oHbr aKKyMy nflr1tar'lt eHepn4lr wgyrryfir vI3 neAp 3ervuru. Hefirpamnyro
loBepxHocTb, rroflBJurroqylocfl Mex.4y STrIMpI AByMq 3OHaMrI, cor4cKareJlb

Hil3brBaer reoreurosofi saBecofi. Anrop yrBepxA&ffi, tITo reruloBofi uoroK HrDKe

reorerrJrosofi 3aBecbr .rrBJrflercf, craqlroHapHblM vr oTa rlo3BoJlfler parpa6orarb

MeroA orlpeAe ureurrs, roeQ$ngaeHTa $nnmpaquu v KoHTponf, rryrer.r

cocpeAororreHnofi Qursrpal4lrn Ha ocHoB€rHr4H Teopur,r reflJroMaccoilepeHoca c

noBbrrrrerutoft TotlHocrblo.

[aHnar rnaBa raKxce oxBarbrBaer peyJrbrarbr, rloJrfreHHble aBTopoM, fro

H3MeHeHLrro reMrreparypbr, cB,f,3aHHbre c upoqeccaMl{ TeruloftepeHoca B

ocHoBaHr,M crpoflrleitcn nJrorlrrrbr Poryncrofi f3C, rro rlbesoMerpruecKl{M

cKBiDKr{HgM, pac[onox(eHHbrM Ha JreBo6epexuofi .racru peKu Baxul. YcrasoBJreHo,
TTTO I43MEHCWN[, TEMTIEPATYPbI BOAbI TIPOI4CXOWU B Pe3YJIbTATC TIPOqECCOB

KOHBeKTT4BHOTO TefrJrofrepeHoc4 a rerrJro[epeHoc B STOM CJryqae Ilpor4cxoAl',{T 3a

crrer Snnnrpyrounx csoficrs flopoAbr, [o rcoropofi ABI,DKercfl BoAa BcJIeAcrBHe

rr4Apo craTr{tle cKo ro AaBneHr4rI.

Ha ocsoBttHr4r,r [poBeAeHHhrx r{ccneAosaHlrft w [orryqeHHblx peynbraroB

coucKareJreM parpadoraH HHTenJrercryannnsrfi MeroA orlpeAeJreHrlt roeSQulryIeHra

6zlrrp ar+ru u oluappreHrrr nyrefi cocpeAoroqeHHofi QHrrbrpzutrrll B ocHoBaIrrIH

frJrorgHhr. Cyru udro.qa 3aKrrorraercfl B ToM, qro B Ha6moAarenbHoM crBope B

cKBtDKr4Hi|JK ycrarraBJrr,rBulrorcf, B BeprnKanbr{yrc ruocKocrb repMoKoca, cocTofltrIafl

H3 l0 Aarqr,rKoB c rrraroM 10 MerpoB. flpn o6pasoBarrrra rryrl,r Qunmparvfit
rpoucxo41r refrJrorrepeHoc vB oKpyxftlrouefi cpeAI,I (nouuxaercf, TeMreparypbr

Ao reMrreparypbr rerrJroHocurelx). I4sMeHeHr4n reMrrepiilTypbl penrcrpr4pyrorcfl

AarquKavlu TeMrreparypbr, BMorrrr4poBaHHbrMvl B TepMoKoQY, V rIO 3HatIeHWIM 10

AarrrprKoB TeMrreparypbr BbrBo.UlTcf, gMrrupratlecKoe ypaBHeHI4e. I4sNreHeHHe

H:tKJroHa rpaQma reMrreparypbr cBnAerenbcrByer o SoprvrnpoBaHrrH

Qurrnrpar[4oHHbrx rpoqeccoB. B cJryqae rro.f,Bireuvlfl, nyrefi cocpeAoro'rennofi

Snnpp arryrur B ocHoBru{uu rurorlrHbr, TerurorrepeHoc ycKopflercf, vr o6racrr, r
xoropofi TeMnep aTypa noHulKaeTcf, Ao reMreparypbr TeTIJIOHOCIIITeJnI, 3aMeTHO

yBenHquBaeTct.
Anrop B srofi rJraBe rrprrBo4ar Qopt"ryry oqpeAeJIeHHn rosSQng{eHra

$nnrrparryrv n alrroprlTM rrocneAoBareJrbHoro BbIBoAa gMrlr4p[qecKoro ypaBHeEtrfl'

H ero r/rcrroJrb3oBaHlrn BcneAcrBr4e ycuneHrlfl Sru"tp aL\rrL\ npmo4rqefi K

p ac IIIup eHHrc 3 oHbI rIO HI,DKe IJI.{fl ' Te Mrrep aryp br .

Apyrnrnr 3HarIIdMbIM pe3ynbTaToM COLICKaTOJIf, f,BJUIeTCfl BbIflBJIeHI{e

rrpr4poA6r cyqecrBoBaHrrfl rpaHr4br Mexq(y MeHee kr cvIJrbHoMrIHepa[rI3oBilHHbrMH

BOAU1MT4 BOKpyr coJreBoro nJracra B ocHoBzlHrrr'r ruIorI,IHH POryscrofi f3c, AOnrHe

ro.IIbI crrr,ruaBIueficg uuroMalbHbrM mJIeHr,reM. Peaynrrarbl r4ccneAogaHl'ilZ

rro3BoJrv1rn coucKareJrro ycriuroBldrb paHee HerrcBecrHoe QnrnuecKoe ffiJreHl4e

rrof,BJreHr,re rlrApoHilrropHo-ocMornqecnofi 3aBecbr MelKAy MeHee vr
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clrJrbHoMuHepa[r,I3oBttHHbrMr{ BoAaMu, Bo3Hr{Kilroqeft B pe3yJrbrare Aocrr,DKeHrytfl,
paBHOB0CHOI'O COCTO.IHU5I MeiKAy OCMOTLIII9CKaM vI IIIApOCTaTI4tIOCKITIM

AaBneHvIflD/iVI, BeAyrrlefi K frOf,BJreHWO IIpOqeCCa, KOrAa B O6OuX HarrpaBJreHrrrrx

lpeKparqaercfl MaccofrepeHoc MoneKynbr BoAbr.

B uecrofi uaBe Auccepral[rrl I,I3Jro]KeHbr: anaJrvr3 H orIeHKr4 HaAe]KHocrH r,r

eSQerruBHocrl4 3arrlrrrbr coJreBoro rrJracra PoryHcKofi f3C Ha npuMepe
crrequiulbuoft BpeMeHHofi coresofi 3aBecbr rrocrpoeHHoe Ha JreBo6epexnofi qacrn
ocHoBzlHHH rIepeMbIqKU; HayqHo-[pilrcr4rrecKze ocHoBbr rrpnMeHeHryrs.

rporLIBocyQQo3LroHHbIX MeporlpurlTprfi uo 3arrgare oroJroBKa coneBoro rnacra or
pacTBopeHr.rfl; peKoMeHAarlrur ro rprrMeHeHzro ApeHOKHbrx ycrpoficrn Nrfl

reso6epe)KHbrx o6xoAnrrxyrpaBmeMoro repexBara npano6epe)ruhrx vr

Sunmparu,roHHbrx rroroKoB; [paKTruecKr4e
IlccneAos arufi Anfl, orleHKra Karre crBa rleMeHTarlutr

OCHOBbI

BMerrlflrouero
reoSnsurrecKHx

MaccHBa ropHbrx
rlopoA B orrbrrHhlx yqacrK€x rpaHcQopMaropHoro rroMerrleur4fl. PoryHcxofi f3C er

nrrpadoTKll peKoMes4aqnfi ro yrnorHeHuro TeJra rrporr,rBoQunrrpaqr{oHHbrx 3aBec
B OCHOB AIJUII BbrCOKOHarrOpHbrX ItrrOTLlH.

B srofi HIaBe raKx(e LBJIox(eH rrplrHr[,rr pa6oru rpeuerurofi colenofi
3aBechl, rocrpoenuofi B reno6epexnofi 'rraervr oc oBaHLrr4 nepxonofi
CTpOHTeJIbHOI[ IIepeMbIrIKlI vI CpICTeMbI [be3OMeTprueCKOIO KOHTpOnfl 3a
n3MeHeHrIeM ypoBHrI MnHepiurw3arwr rro o6enu cropoHaM coJreBoro ulacra. B
rracrHocrvt, Nrfl na6moAeuvrfl,3a pa6orofi npeuerurofi coresofi 3aBecbr
rlpeAycMorpeHo 12 wad,rrroAareJrbr{brx crBopoB c pit3MerrleHpreM B HrD( uo o6ouu
cTopoHtlM [iracra coJlrd frbe3oMerprrecKrrx cKBiDKr,rH. IIoAa.ra HacbrrrleHHoro
coJleBoro paccona K OKBIDKITHaM HaMeqalacb, KaK H Nrfl ocHoBHOrO KOMTTJIeKCa

3aqLIrbI or crlel[lulrlbHoro y3na rplrroroBireHr{rr Ha 6epery cas TIaccuMypixo, c
ycrpoficTBoM BpeMeHHoro y3na pacrpeAeneHr.rf, Ha crBopHoM fracrKe.

OrIeHra e$QerrnBHocrrr KoMrrJreKca cone3iuqrarrrbrx Meporpurnwtrt
rIpoBoALIJIocb Ha ocHoBe iuraJrr{3a AaHHbrx HarypHbrx Ha6rno aerufrt 3a ypoBHeM H
MHHepanlBalsaefi rpyHToBbrx BoA B 3oHe pa6orrr coJreBoro gKpilrr4 a rarCIKe

arrurn3a p$ynbraToB HarypHbrx nadruo piewfr 3a H3MeHeHpreM rrornorqaroqefi
cnocooHocrtl paccoJrorroAaroryfi cKBtDKLTH coJreBoro gKpaHa.

Anaruls H oIIeHKa oKcrlJryararryrur rpeuennofi coneBofi saBecrr rro3BoJrvrrrr
concKareilro npnlrn K cneAyroruM BbrBoAaM: Marrrcrpanbnrrfi rpy6onpoBoA
roAaril4 coJleBoro pacrBopa IIpr pearrH3arJJfrrl rrogrof,HHoro rpoeKTa Hixowrrcfl
rIoA AaBneHpIeM c cBBIme 30 aruoc$ep, gKcrrJryararryrfl, Koroporo oqeH6 orracHa

Nrfl )KII3HH TexHr.HecKoro [epcoHura; rroA Aeficrsr4eM rlrApocrarr{qecKoro
,{aBJIeHHTI IrpOI4CXO.4,r'T OIIpeCHeHHe HaQbrrrleHHoro paccona, [pr{BoAflrqefo K
octDKAeHuro coJrrd B Tpy6orpoBoAil, paccononoAilorrlr4x rpy6rax u Sranrrpil, B

pmynbraTbl Koroporo Hapyruaercfl pe)KLrM cra6nnrnofi rroAarrrl paccona c
ex(ecyrorll{blM pacxoloM coJr[ s o6r€ue 4,5 roHHbr; nepedofi s cucreMe rroAaqr4
paccoJra, roroprrft Mo)I(er rlpr,rBecrr4 K rroHrDKeHprro ypoBHr{ Mr,rHepaJrr43oBaHHbrx

BOA B 3OHe OTOJTOBKa COneBOfO nnacTa.
C yueroM rloJryqeHHbrx p$ynbraroB r4 cAenaHHbrx BbrBoAoB corrcKareJreM B

paMKax peiIJILr3 arganr qenu v 3aAarr Aprccepraqllonnofi pa6orn parpa6orarr vr

rlpeAno)KeH BapHiurT y[IpaBneHvrfl, rr4Apoleo)arMprrrecKlrM pexuMoM 3a cqeT
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co3AaHHfl CrICTeMbr 3arIIrTbI COneBOTO rrJraCTa Ha ocHoBe ycrilHoBireHHoro

SusravecKoro tBJreHI[fl orrpecHeur4s. v orx(arrrfl MrlHepiunmoBaHHbrx BoA rroA
AeficreraeM rlgMeHeglr4fl, rnApocrarrarrecKoro AaBneHprt Ha oroJroBKe coneBoro
rlJlacra. llpeAJrox(eHHoe ycrpoftcrBa cogAa€r lp4r[aerrr AaBneHr4f, Me]KAy
rlporlaBo$ulrrpauproHHofi saBecofi u or noBKoM coneBolo rrJracrq B peynbrare
Koroporo o6ecueqlrBaercr o[pecHeHr,re MrrHepiurrr3oBilHHbrx BoA B pafione
lporrIBoQmrrpilIploHHofi saBecbr rr onrarue MrrHepaJrrr3oBzlrrrrbrx BoA no o6ennr
cropoHaM coJleBoro rrJlacTa B BrrAe [oJrocbr MnHepaJrrr3oBarrHbrx BoA Ha Bcro

Anr4ry 3arrurqaeMoro yqacTKa.

Taxrarvr o6pasou, rpeAnoxeHnrrfi cuocod v ycrpoficrBo co3Ailror
3arqnluruorrorfi colenofi rrJracr orHopMarrbuufi nrAporeoxuMnrrecrr,u? perfl,rM,

rrpoHr4KHoBeHrre rrpecHofi soAbr.
Cne4yer orMeTldrb, qro xapiuoepuofi ocobeHHocrbro pir3noMa Nq35

flBlrnercfl HaJII,Ique 3oH gpo6nelavlfl B BHAe Bbrrf,r{yrbrx BAoJrb vtx rulocKocrefi
TeKTOHI'rqeCKIrX JIUH3, B rrpeAenix KOTOpbrx [OpoAbr carrbHo Ar{cno4.rpoBilrrbr vr

ocla6leHbl B KycKe. MonurocTb 6perwr,r rpeHufl B pililJroMe Ng 35 locrntaer 20
cM, BoAorIpoHI4IIaeMocrb [opoA TercroHnrrecKux piBnoMa cocTaBJurer 0,002 l/uran.
B cBfl3r{ c reM, qro pa3noM }1b35 B ocHoBarrkrlr [Jrorrrr{br npoxopT rro o6erm
6opmrvr n6rnrsz s4roreft rpitHpl flApa rrJIoTLrHbr kr flBJrrercf, orHocrrreJrbHbrM
BOAOynOpOM, rO QrulbrparuoHHbre [oroKlr, troA AaBneHrreM, cocpeAoraq[Bilrorcfl
B cropoHe 3oHbr rrprrMbrK€tHrafl rtrroTr4Hbr K 6oprarr,r.

C qenrlo HeAorrylqenufl co cpeAoroq eurvrr odxorornrx Qunrrp ars,roHHbrx BoA
B CTOpOHy TLIIOTLIHbI, COrrCKaTeJreM rrpeAnox(eHa cprcTeMa ynpaBnfleMoro
rlepexBaTa o6xorurhix' Qnnrrpil[doHHhrx froroKoB ApeHiDKHbrMrr ycrpoficrBitMrr
rpedyeMoro o6r€ua.

C Ilenbrc nrrpa6orKll peKoMelntraryrrvr rro yrrJrorHeHuro reJra
rlporl{BoQumrpiulr4oHHofi saBecbr B ocHoBaHnvr fl[pa BbrcoKoHa[opHofi morrrHbr,
6ruu uccneAoBaHbl TexHonorl4u yKperrrrrerrrrrofi rleMeHTarw4 [ecqaHbrx ropHbrx
nopoA B orIbITHoM flacrKe B creHe rpiucQoprraaropHoro rroMerqeuryrfl. Poryncrofi
fOC, ceficuoaKycrruecKr,rM MeroAoM KaportDKa cKBIDKHH vr ynbrpa3ByKoBbrM
MeroAoM zccJreAoBrurne o6pasrloB.

Pesynrrarbr uccneAoBaHlrr rroKa3irJrr4 pryrureHrre rurorHocru rropoA c
repBoHarIiuIbHbIMI4 cKopocrflMu rrpoAoJrbHbrx BoJrH Bbrrrre 3500u/c. CoucnareJreM
ycrilHoBJreHo, qro 3aKarIKa rIeMeHTHoro pacrBopa rroA 6onrrupru AaBneHpreM
npr,rBol[m K paccnoeHrrro rleMerrrHoro pacrBop4 rAe rIeMeHT 3acrpeBaer Ha BxoAe
MeJIKI{X Tpe4,IH, a BOAa, 3tXOAf, B MeJrKHe Tperrymbl, [pr,rBoAlrT K pacmnpeHHro
rperqprH, rrpolr3BoAn eSQercr rerApopapbrB4.

IJ.cxoIr uI3 rlorryqeHHblx pe3ynbraroB, corrcKareJreM [peAJraraercs., Nrfl
yrlnoTHeHr4fl TeJra rrporr.rBosunrrpaqnonnofi 3aBecbr B c xpilHHbrx IlopoAtx,
HcrloJlb3oBarb xr{Mr{rrecKpre rereo6pit3yrouue pacrBopbr, He roAiuoqnecfl
paccnoeHr4ro ilpv BbrcoKr4x AaBneHuflx.

BrrrueH3no)KeHHoe fio3Bonf,er yTBepx(AaTb, qTo .44ccepralr[roHHbre
rrccneAoBulHllfi ,{annarnoeBa Czurouara KanoarruoeBrrrra Ha Tervry <Passmpre
TeopHH vI MeroAoB yrlpaBneurvrfl QnnrrparryroHHbrM pelKHMoM B ocHoBaHr,rf,x
BbrcoKoHarlopHblx rIJIorr4H), rpeAcraBJurer coOofi 3aBepluemryro Hayrrno-
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I,rccJ[eAoBarenbcKyro pa6ory, P&ccMarpr4Barotr{yrc aKTyirrrbrryro reMy, tr
coorBercrByroqyrc rpe6ona9Mrfl\,r, [peAbffiJureMbrM Bucmefi arrecTarl[ormofi
KoMrlc c netrt rprr llp es u4e Hre P e crry 6 JrLrKr,r T apmrffi u cr itrr.

HayuHar rcna"rrnQrrKarltrfl coprcKareJrf, ,{aslauroeBa Calouara
KanoarmoeBr{qa coorBercrByer rrpeAcrasrer+rofi nay.nrofi cuerga&rmHocrtr 2.7.
feolorlu, reoAe3ut, rnAponorvrfl., crpozTeJrbcrBo, apxureKTypa (2.1.8.
f u4porexHaqe cKoe crpolrrenr urno).

[ucceprarllloHHoe rrccJreAoBanrre corrcrcareJrfl pirBlrBaer reopruo u
MeroAhr y[paBneHn I $rurrpuulproHHbrM pe)K[MoM B ocHoBaHlr{x
BbrcoKoHarIopHbIX rrJIoTprH, o6ocHoBarro Bocrpe6onannocrbrc peaJrrt3ar+aefi
rrccneAonarurfi [poqecca SopMr,rpoBaHwn SwtbrpiuuoHr{brx rroroKoB B ocHoBaHHn
noAo6nrrx rIJroTLrH soo6lqe Lt B ocHoBarrnr{ rrJrorlrHbr Poryncrofi f3C B
qacrHo crvl- ocHoBarlo Ha Oytr.qaoneHTilJrbHbrx r,rccJreAoBaHrux BIrn$Hytfl.

AeHCTByrOqero rr,rApocTaTr4rrecKoro Halopa BepxHero 6re$a
rllAporeoxnMruecxlnl, reorepMruecrurfi w Q"mrpar[4oHHbre pexsMbr BoKpyr
coneBoro [nacra u B3ar{MoAeficrswx SvutbrparproHHhrx BoA r,r3 BoAoxpaHnJurrla c
TIOA3eMHbIMLI BOAilMr4 Vr COIeHOCHbTMLT [OpOAilMr,r ocHoBitHr4rl Ha ocHoBe
coBpeMeHHbIX TexHoJrornl, TexHI{rIecKr{Mt4 cpeAcrsaN{u v MeroAaMrr BeAeHr{f,
HayrrHo-npaKTl'TrlecKr{x HccneAogaHufi B o6lacru 6esouacHocru
rHAp orexrrrcre cKrdx co oppKerulfi .

llorryveHHble 3HarIHMue QynaaMeHranbHbre HayqHbre pe3yJrbrarrr 14 HoBhre
3HAHU'T:

BrepBbre co3AaH MeroA orrpeAe neur4fl, roeQQurryreHra Qnrnrp arryrn H

rryrefi cocpeAoro.rerirlbfi Qrurrparuau B ocHoBautiyM BbrcoKoHarropHhrx rurorrrH c
[prrMeHeHrreM Teopuv Te[JroMacco[epeHoca;

BnepBble ycraHoBJreHo HekrcBecrHoe paHee Qnsr.recKoe flBneHrre
rIof,BJIeHne reorennonofi 3aBechr, pa3Aemoqrui 3eMr{yro Kopy Ha 3orry
aKKylrynnwtvr corHerluofi oHepruu (nprrroBepxHosrHofi rracru seN{Hofi r<opu),
yroHbmeHlde Koropofi upnnoArdr K aHoMtrrrbHoMy rporpeBy rrpurroBepxHocrnofi
qacrn genmofi Kopbr,

BrIepBbIe paspa6orilrrbr MeroA v crrcreMa AByxypoBHeBoro KoHTponfl
Lr3 MeHeHAfl. TeIIJTOB OTO p elKHMa ;

rloJrrreHbr pe3ynbraTbl HccneAoBzlHur[ aHoMiurbHoro pacqpeAeneHr'If,
coneBoro o6larc4 rpaHlilIa MelKAy MeHee vr crrJrbHoMZHepiurBoBzlHHbrMH
[oA3eMHbIMr4 BoAitMI{ BoKpyr coJreBoro [rragra B ocHoBaHprr,r rrJroTuHbr Poryucrofi
f3c;

ycraHoBJreHo Hen3BecrHoe pange SusnuecKoe flBireHrre orpecHeur4r
Mr,IHep aJlpr} oB ilHHbr e B o Abr rrpu fr o B bIIIre Hr4e rr4Ap o cT aTr4rre cKo ro AaBneHr4rr.

[uccepTarlploHHas. pa6ora AasrartuoeBa C. K. orBeqaeT BceM rpe6or aururfll.r^,

rrpeAbrBJrf, eMbrM K BrryrpeHrrevry e.u4HcrBy Hafmofi p a6orbr.
Co4epx amne wrccepr arrytur rroJrHo crbro coorBercrByer ee reMe .

Teopeu{tlecKple v rrpaKTruecKrae rryrn perueHr4fl rrocTaBireHHbrx 3aAaq
HccneAoB aHrI{ rpeAcraBJlfl eT rurccepriulr4oHr{yrc p a6ory KaK eAl+rrrfi , rleiro crHrui
H JrorrurecKr.r rto cneAoB areJrbHo Lr3Jro)KeHHufi Hafrubrfi tpya.
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Hapndy c docmouHcmnuJt4u no duccepmaquu uilterumcn cnedyrct4ue
Bonpocb, u snJileqaHun:

l. B pirAene <HayuHar HoBr/BHa rrccneAoBaHlrrD) yKtrtbrBaercf, rrro,

<Bnepnbre co3Aarra MareMararrecKiur MoAenb... ) (n n.2), <<BnepBbre parpa6oraHa
MareMarr{rrecKiur MoAenb... )) (n r.3) n <Buepnrre, Ha ocHoBe... paspa6oraH
MeroA... ) ( B r.5), o4raKo He roJrHocTbro orpeAeJreHa KoHrqperHuur HoBrBHa

AttrrHbrx yrBepx.qeruru?, TeM 6oree, rrro Hit3BaHrde Anccepraqru4 3Byqrdr KaK

<<Pasnranae reopuu v MeroAoB....)). llper rpeAcraBJrennvr padoru concKareJrro
cneAyer 6oree rroJrHo pacKpbrrb cyrqHocrb AaHHhrx rroJrox(enufi.

2. B uraBe 1 (uaparpa$ 1.3.3) rrpuBo.umcfl orIeHKa cocroflHrrf, coneBoro
ruracra. Cne4yer pinbflcH?rrb nporlec c 4narrr4pa coJreBoro rrJracra.

3. B rnaBe 3 B $opuyne 3.10 reorepMruecrufi rp4Ar4eHr Bo3BoAr{rcn B
rsaApm. B cssgr4 c gTrdrnr, $ynKr[4fl TeMrreparypbr Mo]Ker rpr{HuMarb creuerurofi
xaparoep. B Ar4cceprapr orcyrcrByror rlotcHeuns. o rpeo6pasonanvra SyHrarzr
reMrreparypbr B cTerreruryrc.

4. B ra6rnqe 4.7 (rrana 4, crp. 153) rpr,rBeAeHhr rexHrrqecKr{e
xapamTepncrr,rKr,r KoHAyrcroMeTpa <KarbMapD c Anr,rHHofi rca6ers, 200 rvrerpon. K
colKaneHrrro, B .u{cceprarlktur orcyrcrByrcT pe3ynbrain nccneAosarilrfi srerteHu
3aryxaHrrr cr{rHaJra rrpr4 raxofi AJrLrHe.

5. Cne.ayer odouroBarb re3rrc, rpeAcraBJreHrrbrfi s rrase 5 crp . 172, o cBfl3r{

r,r3MeHeFIVtg, KJIuMara c HapymeHvrs, pex<lrMa rerrJrooduena Mexq.qy BceMH

[plrp oAHbrMr4 cncTeMarvrn

6. B KaKVx Mecra( (pracynor 5.3.) Mox(Ho ycriuroBrmb AByxypoBHeByro
clrcreMy na6rno aewwi 3a u3MeHeHr{eM pacrpe4eneHr4fl TeMrleparypbr B seMnofi
Kope (ruana 5, crp. 178)?

7. Ha pncyHKe 5.7 (rnana 5, crp. 186) rpraBeAeH rpa$lr pelraoHaJrbHoro
MHoroJreTHero pacrpeAeneHn r reMrrepaTypbr rro rny6nne seMHofi Kophr

TalrurKucraH4 Ho Ar.rccepraHT He o6ocHoBbrBaer Bo3Mox$roe paqronoxceHr{e

cperorefi rrry6rubr reorenrosofi 3aBecbr.

8. B reKsre .ryrcceprarwrnMeK)Tcf, HeKoTopbre rpaMMarrrqecKrre oum6rur.
OrueqeHHbre HeAocrarKu He cHrDKaror o6uuuZ nayurul ypoBeHb

BbrnoJrHeHHoro .ryrccepritrryroHHofo HccneAoBurHll[.

3arc.[rcrreHtre rro Arrccepraqtrn. B o6rqervr, \ncceprarudfl ,{auarmoeBa
Cauouara KanoarIuoeBuqa Ha reMy: <Pasoumue meopuu u memodoe
ynpasJreHun QunumpoquowHbtiu peltcuiltoM 6 ocHonoHunx BbtcoKoHonopHbtx
nil o mu H )), npeAcraBJreHHitfl Ha corrcKaHlre yu€nofi crerreHkr Aorcrop a rexHrrrrre cKax
HayK rro c[erryraJrbHocrr4 2.I. feororvrfl.2.reo4e3r{tr, rprApoJlornI, crpoureJrbcTBo,
apxr4reKTypa (2. 1.8. fugporexHr{ErecKoe crporrrenrcrno), BbrrIoJrHeHa Ha

neo6xo.u4MoM HayqHoM rr Mero.ryFrecKoM ypoBHe.

lucceprar4.4fl coorBercrByer rpedoraHr{f,M Bucnrefi arrecrar[4or*rofi
KoMr{ccwn ilpu llpesra4eHTe Pecrrydrurxn Tapromzcrzrrr, a ee aBrop - ,,{annarmoeB
Czurouar KasoarmoeBru - AocrovH npncylmAeHr4fl eMy yv€nofi crerleHr{ AoKropa
TexHl{rrecKr,rx HayK rro c[erpluurbHocrrr 2.I. feonorus, reoAegvrn2 rr4Aponorl,Ifl,

crpor.rrenb crBo, apxr4reKryp a (2 . L 8. f LrAporexHl{tle cKoe crpol{Tem cmo).
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Orsrrn rroAroToBJIeH B coorBercrBnr,r c ryr{KTnrvflr 76-79 n 8l flopx4ra
nprdcyx(Aeuufl, yv€rrrx creueHefi, yrBep)KAer*rrrx rocrnHoBJreHneM
flpanureJrbcrBa Pecrry6ilvrrun TapromucraH or 30 prroHfl 2021 ro4a, Ng267.

Orsrrn obcyx.qen na saceqaurrn na6oparoppu <Ceficuocrofirocrb gplatrrvfr, n
coopyxcerunit>> Wtcrvrryra reoJrorupr, ceficuocrofrroro crporrreJrbcrBa u
ceficvroJroruu Harunonzurrrroft aKAAeMr.rrd HayK Taprnrucrarra (nponoKoJr
3aceAaHnrr or <01>> moHx 2026 roAq Nb 6).

Ha gace AarrmnnpucyrcrBoBarro 1 5 qeJroBeK.

Pesynsrarbl ronocoBarnztr^: sa 15 qeloBeK, [porr{B - Her. Bo3AepxaBrruecf, -
HCT.

Ilpelce.q aTqrrbcrByro u n fi :

Crapmrui Hayurnnl corpyAHuK,
ra6oparopru < Cefi cuomofrrocrb
slarufi H coopy)Keuvrft>> I{|CCC HAHT
KilrrAr,IAaT TexHrue cKr{X HayK

Srcnepr:
3 ane4yrouud na6op aropzefi
< C efi cvro crofiro crb s natllrit u
coopyx(e vtffi>> I'If C CC HAHT,
qJreH-KoppecqoHreHr HAHT,
AOKTop TexHraqecKlrx HayK,
npoQeccop

Cercperapb saceAannfl:
Mn4{rrrr{ft Hafrrrbrfi corpy

floruucz P oBa A.A.

HaqamHr{K OK u Aenorporr3BoAcrBa
H|CCC HAHT

Agpec : 7 3 4063, Pecny dwrrca Taprsilsacrarr,
ropoA Ayman6e, yrrulqa Afirua 267
Teu. :(+992) _37 225 -7 7 -69
E-mail: igees_asrt@mail.ru, igees.tj
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@paxuaHoBA.A.
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