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ObHUIMATBHOTO ONIIOHEHTa HA IUCCEPTAMOHHYK pabory TymuuuHa Annpes
Muxaiinopnya "U3sBneuenue BA3KHX HeTel M3 CIOXHO-IIOCTPOCHHBIX 3aiekKei
KOMIUICKCHEIMH TEXHOJOIMSMH BBEITECHEHHS', TPEICTABIEHHYK HA COHCKAHHE
Y4CHOH CTENECHH KaHAWJaTa TeXHHYECKMX HAyK IO crenmamsaocTd 25.00.17 —

Paspabotka u sxcrutyaranus HeTAHBIX U ra30BbIX MECTOPOKICHUH

1.AKTyaJIbHOCTE TeMbI JHCCEPTANUM

Pecypcras 6asa yrieBomoposoB U3 rojia B rof YXy/IIIAeTCs B OCHOBHOM H3-
3a MCTOLUCHHS 3aracoB IPEUMMYIIECTBEHHO B TEPPUICHHBIX KOJUIEKTOpAx, a
paspaboTka He(TeH, HAXOAAIMMXCS B KapOOHATHBIX KOJIIEKTOPAX HU3KUMU
TEMIIAMH, TaK KaK 00J1aacT MOBBINICHHON BSI3KOCTHIO M HU3KOH HMOIBIKHOCTHIO,
IIPIEM HEOMHOPOIHOCTH KOJUIEKTOPOB II0 IPOHHMIIAEMOCTH AOCTATOYHO BBICOKAS,
BBI3BAHHAS HAIMYMCM TPELIHH OT MOHO 0 MaKpopa3MepoB. B kauecTBe 00bekTa
MCCIENOBAHU IPUHATO balTyraHCKOEe MECTOPOXK IEHHE.

JaHHbBIH OOBEKT IPUHAT VIS HCCIENOBAHUS 3a 0a30BBIH OOBEKT, B KOTOpPOM
OyIyT M3y4yaThCsi OCHOBHBIE 331aY¥i M TEXHOJOTHMH BBITECHEHHUS BI3KOM HeTH
IyTEM paCIIMPEHUs, MNOMOJIHEHHS M pa3BUTUA S(O(DEKTHBHOCTH TEXHOIOTHIA
BBITCCHCHHMS C yE€TOM aHOMAIIUH BSA3KOCTH U CTPYKTYPHO-MEXaHMYECKHUX CBOMCTR.
B yacTHOCTH, WcCleOBaHME aBTOpPa HAIPABICHO HA M3YYCHHE M OLEHKA ponu
KanUIpHOrO JaBICHUS U €ro BIHsSHUE Ha (QUIBTPAIMOHHBIC XapaKTEPUCTHKH,
M3MCHEHNE TCIUIOQU3NYECKHX CBOKMCTB He(GTH M NOpomEl, Ha 3hPEKTHBHOCTH
BBITCCHEHHUSA, HAIOpUMEp, MPUMEHECHHEM KOMOWMHHPOBAHHBIX  TEXHOJOTHIA
M3BIICYCHUS. HE(TH IyTeM CO3JaHMS TEIUIOBEIX OTOPOYEK B COYETAHHH C
HCCTAllMOHAPHBIMHM TEXHOJIOTMAMHM BO3/ICHCTBUA Ha IUIACT. B Takoi MOCTAHOBKE
[€Nb M3YYEHUs] U pa3paboTKa >()(PEKTUBHBIX TEXHOTOTHI W3BICYEHHS HE(DTH B

CBJ3H C DPOCTOM 4YHCIA MECTOPOKACHUH C BA3KOM HE(THIO SBISETCS KpaiHe



BOCTpEOOBaHHON mPOOIEMONl B IPOMBICIOBEIX YCIOBHSAX M HMMEET BAKHOE
HApOJHOXO35HICTBEHHOE 3HAUYCHHUE.

2.Ctennens 000CHOBAaHHOCTH HAYYHBIX MO0JIOJKEHHI, BBLIBOJOB M
pPeKoOMeHAA Ui

OOOCHOBaHHOCTE Hay4YHBIX II0JOKEHHI, BEIBOJIOB U PEKOMEHIAIUH JaHHON
paboOTHl BIIOJHE COCTOSATENIbHA, TaK Kak OasHpyeTcs Ha pe3ysbTaTax LIMPOKHX
TCOPETHYECKUX M OKCIEPUMEHTAIBHBIX HCCIEHOBAHMSIX, Ha IPOBEACHUHU
3HAYUTENBHOIO O00bEeMa aHammM3a COCTOsSHUS pa3pabotkm  bBadTyranckoro
MECTOPOXKACHUSA C UCIOIB30BAHUEM COBPEMEHHBIX METOJI0B 00pabOTKH U aHaNIM3a
HUCXONHOM  mHpOpManuy, MaTeMaTHYeCKOro  MOMAENHMPOBAHMS  IIpolecca
punpTpanuu MHOrOGasHOW JKMIAKOCTH B HEOZHOPOJHOM KOJUIEKTOpE C
IIOCIEAYIONMEH 3KCIOEPUMEHTAIBHON IIPOBEPKON TIOMYYEHHBIX PE3yJNbTATOB Ha
oObekTe. BEIMONHEHHBI 00BEM TEOPETHUECKHX HCCICHOBAHHNA  MOCITYKUII
OCHOBOM JUIS CO3JaHMsl HOBOM CHUCTEMBI pa3paboTKu BsA3KUX HedTeid B
KapOOHATHBIX KOJUIEKTOPax, M03TOMY OOBbEKTHUBHOCTD ITOJIYYEHHBIX PE3YJILTATOB U
PEKOMEHIALN CAEAYET CUUTATE JTOCTATOYHO 00OOCHOBAaHHOM.

3.J10CTOBEPHOCTH U HAYYHASl HOBU3HA Pe3yJIbTATOB JHCCEPTALNH

JIOCTOBEpPHOCTh MOJIYYCHHBIX PE3YJLTATOB [OCTUTAIACh B PE3YJbTATE
COIIOCTABIICHUSI TEOPETHUECKUX MCCIEIOBAHUM C MPAKTUKON pa3padOTKH 3aJIexKel
HE(THU CO CBEPXHHU3KOIIPOHNIIAEMBIMH KOJUIEKTOPaAMH.

ABTOPOM TIONIYYEHBI CIEAYIOIIME HOBBIE pPE3YyJIbTaThl, COCTABIISIOIINE
HAy4YHYI0 HOBU3HY THCCEPTALUHU.

1. Ilomydyena aHanmuTH4YECKass 3aBUCHMOCTh BEIWYMHBI KallWJUIAPHOTO
JIABJIEHUS CMEIIECHHUS, C IIOMOIIBI0 KOTOPOI'0 BEIYUCIISIETCS] BO3MOKHOE ITOJIOKEHHE
TPaHUIIBI 32JICKH HE(DTH B BUIE KAIMIULIPHOTO Oaphepa B IJIacTe.

2. AHamuTHYeCKH TOy4deHa (opmyna Ans ompenencHus KodpduimeHTta
BOJIOHACBIIIEHHOCTH I10 BBICOTE 3&JIEKH HE(MTH I HEOJHOPOMHOIO ILIACTa IIO
IPOHHUITAEMOCTH, HCIOJB3ys mpeoOpazoBanms J -bynxuum  Jleseperra,

KalmuJUIAPHOTO JaBJICHUS I10 ITPOCIIOAM M ITOJIOXKCHHSA 3€pKaJia YHCTOM BOJBI.



3. VcraHOBIEHa 3aBUCHMOCT MEXIY CTEIICHBIO HE(TEU3BICUCHUS U
TEMIIEPATypOH HarpeBa IpH3a00WHON 30HBI HATHETATENBHBIX CKBAKUH Ipu
HECTALMOHAPHOM ~ TEPMO3aBOAHEHMHM mIsd 1macta A4 Baifryrasckoro
MECTOPOXKICHHS.

4. Ilpu HECTaIMOHAPHOM TEPMO3ABOMHEHMH YCTAHOBJIEHO BO3HUKHOBCHIE
CHHEPrH4ecKoro s¢Qekra, 3aKIOUYAIOIIETOCS B BBITECHEHUM JOMOTHUTEIBHOMN
He(QTH ¥3 HU3KONPOHHMIAEMBIX KOJUIEKTOPOB BCIEICTBHE OJTHOBPEMEHHOTO
CHIDKCHUS BS3KOCTH HE(TH M yBENMYEHHS YHEPIUHU ILIACTA OT HECTAIMOHAPHOTO
BO3JIEHCTBUA.

4.3HaYMMOCTb Pe3y/IbTATOB ISl HAYKH H IPAKTHKH

3HAYUMOCTB [T HAYKH [OJIYYEHHBIX aBTOPOM PE3yIIbTATOB 3aKTI0YAETCS B
KOMILICKCE TEOPETHIECKHX MCCIEAOBAHMH TIPOIIECCOB BEIPAGOTKHU 3amacoB HedTH
M3 ITaCTOB C KapOOHATHBIMU KOJUIEKTOPAMM C IPUMEHEHHEM KOMILIEKCHOTO
BO3JICHCTBHA Ha IUIACT, BKIIOYAIOIIEE 3aKayKy TEILIOBBIX OTOPOYEK B pexRHIMe
HECTALlHOHAPHOIO0 HArHETaHHA KaK TEIUIOBBIX OTOPOYEK, TAK M OTOPOYEK BOMBI,
IIO3BOJIAIOIIMX ~ COBMECTHTh  CHHJKEHME BSI3KOCTH HEeDTH U CO3MAHHE
SHAKOIICPEMCHHBIX ~ YNPYTHX cuil  1mIacta. OmpemeneHsl  TEOpEeTHUECKH
ONTHMAJIbHBIC 00BEMBI OTOPOYEK KaK JUIA TEIIOBOIO UCTOYHHMKA, TAK U IS BOMIEL
H3MCHCHUE aMIUTUTY/bI 3aKaYKu 00BEMOB 110 TAaBICHUIO H PACXOLY.

3HaYMMOCTb  TIOJNYYEHHBIX A4BTOPDOM  pE3yJIbTaTOB I [IPAKTUKA
3aKIHYAETCS B CO3IaHUHU YCOBEPILIEHCTBOBAHHOM TEXHOJIOTHH
KOMOMHUPOBaHHOTO BO3/EHCTBHS HA IUIACT ITYTEM 3aKa4KH TEIUIOBBIX OTOPOYEK U
BOJBI B HCCTALMOHAPHOM PEXMME HarHETaHUs Ha balTyraHCKOM MeCTOPOKICHHH,
peanusanys KOTOPOH IO3BONMIA NOOBITH JONOMHHTENEHO 470 TOHH HedTH
9KOHOMHYECKUM 3(dexTom Tonmbsko B 2016 roxy mo 6 muH. pybueii. Pacuernas
3(pheKTHBHOCTE 3a mocnexyromue nepuoasl (2017-2020 rr.) cocrasur 10 MTH.
pyOuneii.

Ilony4eHnsle OpU BBIIONHEHHH AMCCEPTAIIMOHHON pPabOTHI TEXHUYECKUE
pemeHns ¥ MOAM(UKAanMu TeXHOJOruM ObumM mcronb3osansl B 2015 romy mpu

IMIOATOTOBKE IMPOCKTHBIX AJOKYMCHTOB C HCIIOJIBE30BAHUEM TEXHOJIOTHH



HECTallMOHAPHOIO TEIUIOBOTO BO3JEHCTBMA Ha IumacT Ha KpacHospckom
MmecTopoxaeHun OAO "Openbypraedrs".

S.0nenka cogepKaHus JHCCEPTAUH

JnccepranonHas paboTa COCTOHUT U3 BBEAEHUS, YETEHIPEX ITIaB, BEIBOJOB M
pexoMeHaanui o paboTe U CIKCKa UCIIONb30BAHHBIX HCTOYHHKOB, BKIIFOYAIOIIErO
113 my6nukanuii 0T€4ECTBEHHBIX U 3apyOEIKHBIX aBTOPOB. PaboTa M3I0)KeHa Ha
131 cTpanuie MAaIIMHOIMCHOTO TEKCTa, M BKIOYaeT 15 Tabmmi u 69 puCYHKOB.

B neproii riiase NpoaHaTH3UPOBAHO COCTOSHUE M3YICHHOCTH ITPOOIIEMEL.

Ha ocnoBanum aHanu3a BBHIIONHEHHBIX H OMYOIHKOBAHHBEIX PabOT, OITBITHO-
IPOMBIIUICHHBIX, Ta00PaTOPHBIX MCCIEJOBAHMHI 10 BEITECHEHHIO BS3KOH HedTH
CHENaHbl CIELYIONTNE BEIBOIBL:

1) HedopmanmonHoe oOecrmedenne 06a3 HaHHEIX 10  MHOTHM
MECTOPOXKIEHHAM TpeOyeT nopabOTKH HOBBIX METOHOB ¢ (OPMHUPOBAHHEM W
YTOYHEHHEM, HAIPUMEP, 3HAYEHUS BOJOHACHIIICHHOCTH IJIS HEOJHOPOIHOTO ITO
IIPOHHUIIAEMOCTH IUIACTa, YTOYHEHHUS YPOBHS BOJOHE(DTSHOrO KOHTAKTa I
HEOAHOPO/IHOTO ILIACTA.

2) I'panunel He(QTAHBIX 3ajJeKed HETOCTATOUYHO YETKO OTOHMBAOTCS
CYIIECTBYIONIMMH METONAMH HCCIENOBAHHUSA, ITO3TOMY YacTO OHH PACIIUPSIOTCS
WA CYXaloTCs B IIPOLECCE IONYyYeHHS MONOTHHUTEIBHOH WHMOPMAIUH, YTO
CHIDKAET TOYHOCTh OIIpEeAETICHHS 3a11acoB He(TH.

3) BriTecHeHue Bsi3kOM HeTH BOIHOW (Da3oi B OOJBIIMHCTBE CIy4acB HE
Bcerza 3 (PEeKTUBHO, TaK KAK MPEOTOJICHHE HAadaJdbHBIX TPaIUCHTOB HABJICHHS C
BA3KOM HE(THIO M Hayamo (QUIBTPALUK CBSI3aHBI C OOJBIIMME IHEPTrETUICCKUMHU
norepsamu. Iloaromy Oosiee npeAnodTUTENLHO BEITECHEHHE BA3KOH HedTH (Oomee
65 mlla‘c) mpoOBOAUTE CO CHIDKEHHEM HAYalbHOHN BSI3KOCTH, HAIPUMED, 3aKAUKOMH
ropsueid BOABl WM (DU3UKO-XMMHUYECKUMH METOJaMH BO3IEHCTBHS Ha IUIACT,
KOTOPBIE MHOIOKpPaTHO OOOCHOBaHBI B TEKYIIMX ITYOJUKAIMSIX IO PE3yJIbTaTam
7a00paTOPHBIX, TEOPETHYECKHX HCCIASJHOBAHMH M  IPOBEIEHUS  OIBITHO-

TIPOMBIIIIJICHHBIX pa60T.



Bropasi riaBa IIOCBSINEHA M3YYEHUIO METOJOB JETAIM3ALUU CTPOCHHS
00BbeKTa MCCIEAOBAaHMS M YTOYHEHHUIO I'eoJIoro-mMareMaTndeckoii mogemu. Ocobo
PacIIMpEeHO MCCIEHOBAHUE M3YYEHHS XapaKTEPUCTHUK ITOPOBO-TPEIMHHBIX
KapOOHATHBIX KOJLIEKTOPOB.

Ha wnsydyaeMoM O00BEKTE IIOIYy4YeHO, YTO TPEUIMHAMH OBLIH pPa30pBaHbI
NOKPBINIKHY 3aJeXei HeQTH, YTO MOTJIO IIPHBECTH K MUIPALMKA BBEPX IO paspesy
JETKUX KOMIIOHEHTOB He(QTH. B pesynpTaTe 3TOro BA3KOCTh HEDTH B 3ajexkax
IIOBBICHMIACh 3a CYET IIOTepH Tra3oBod (asel. M3ydeHuwe u ageranuzaiys
XapaKTEPUCTHK O0BEKTA MTOKA3AIH, UTO:

1. Maunsle 110 OalIKUPCKOMY SIPYCY TIPEACTABIEHBI HEAOCTATOYHO ITOJIHO,
HanpuMep obocHoBanue BomoHedTssHOTo KoHTakTa (BHK), uro orpaxkaercs Ha
3HAYEHUAX ITEOJIOTHYECKUX M U3BJIEKAEMBIX 3a11aCOB HEQTH.

2. IlpoBenennsle sabOpaTOpHBIE HCCIENOBAaHHUS 110  OIPEICICHUIO
K03 duIHEeHTa BBITECHEHUS HE()TH TOpAYHM arcHTOM Ui YCIIOBHMEH Iutacta A4
balTyranckoro MeCTOPOXIEHHsA XOTA M IOKa3aIM BBICOKYI 3(h()EKTUBHOCTH
TEIUIOBOTO BO3JEHCTBHUS, OJHAKO JIETAIBHOE TEOPETHUYECKOE M TEXHOJIOTHYECKOe
000CHOBaHME ITOKA ABIAETCA HE MOJIHBIM U TPeOYeT NalbHEHIIEro u3y4eHu s,

3. VYCTaHOBIEHO, YTO MpPU YBEIHMYECHHH TEMIICPATypPhl YBEIUYHBACTCA
ko3 dunmueHT BEITeCHeHHs. Tak, 06paboTka aBTOPOM IaHHBIX 110 JTA0OPATOPHBIM
HCCIIENOBAaHMAM IT0Ka3alia, YTO HarpeB XoJoaHoW Bomel oT 16°C mo pacdeTHOi
temreparypbl 60°C Ha 3ab6oe ckBaxxuubl Ne4(9 ¢ momorperarenem Boasl I1111-0.63
JaeT IpUPOCT KO3 PHUIMEeHTa BEITeCHEH!S Ha 6.8%.

4. BHIIOJHEHHBEIE aBTOPOM 0000mEeHus J1ab0paTOPHBIX MCCIIEIOBAHUMI
TIOATBEPIMIN BO3MOXKHOCTE M HEOOXOZMMOCTH CTPOMTENBCTBA YCTAaHOBKHU IIO
HIOZOrPEBY BOIBI M MOJEPHU3ALMH TEXHOIIOTHH TEIUIOBOTO BO3EHCTBHA Ha IIJIacT.

B Tperneil riaBe yTOYHEHBI XAPAKTEPUCTHUKH MECTOPOKICHHUS METOIOM
YHCICHHBIX HCCIEIOBAHUM, OCHOBAHWEM [UIsI KOTOPBIX SBHJIMCH BBIBICHHBIE
omuOKKH MeromoB omnpenenenus ypoHs BHK, nedTenacwimeHHOCTH, KOHTYpa
3aJeXu He(TH U BBIUMCICHHE OTMETKH 3€pKajla YHMCTO BOJBI, BIMAIOMIMX Ha

OIIPEACIICHUE I'COJJOIMYCCKHX 1 U3BJICKAEMBIX 3aI1aCOB He(i)TI/I.



PaccMoTpena  3amada  CONIOCTaBIICHHS  PE3YJBTATOB  ONpPEACIEHMSA
KOPPEIANHOHHBIX 3aBUCHMOCTEH Fe0(pH3NUECKHX ITapaMETPOB, PEIIeHHEe KOTOPOi
II03BOJIMIIO OBI OTBETUTH HA CIEAYIONIHE BOIPOCHL:

. Kakasi U3 HECKOJIBKHMX COIIOCTAaBISIEMBIX 3aBHCHUMOCTEH HaMITyYIIIHM

00pa3oM OIHCHIBACT 3HAYCHHS IIapaMeTPOB, COAEPXKAIIUXCS B 0a3ze MCXOTHBIX

TaHHBIX;

. HACKOJBKO aIeKBaTHO OHAa COOTBETCTBYET STHM HCXOIHEIM JaHHEBIM;

. KaKOBbl ~ KOJIMYECTBEHHBIE  XApPaKTEPUCTHKA  TOYHOCTH  OTOM
3aBUCHMOCTH.

OO6oCHOBBIBa€TCSI ~ HOBBIM  [MOAXOA  IyTEM  CO3/JaHMS  METOIHMKH

COIIOCTaBJIICHHUA PE3YIBTAaTOB OIPECACICHHI KOPPEIBIIMOHHBIX 3aBI/ICI’IMOCTCﬁ,

HanpuMmep:
. MEXIY IOPUCTOCTBIO (M) U OTHOCUTENBHBIM napamerpom IIC (o)
(m = fonc));
. MEXIy IOPHCTOCTBIO M IapaMeTpaMH pPaauOaKTHBHOTO KapoTaxa

Agrx 1 Arg (m= f(RK)).

O6e 3aBHCHMOCTH OBLTM BBIBEIEHLI aBTOPOM CTATHCTHYECKON 06paboTKON
13 na"abix 0aser TUC.

Hanee mokasaH aHaJIUTHYECKUH METOJ IE€OMETPU3ALMU 3aJICKH Ha OCHOBE
00001mIeHHOM KanM/ULIPHOW KpHBOH Ha mpumepe Iuiacra b2 Baifryramckoro
MECTOPOXKIEHUSI. 3a OCHOBY IIPMHATHl KaIlWUIAPHBIE KPUBBIE 3aBHCHMOCTH
KallWUIAPHOTO HaBieHus Pc OT BOMOHACHILIEHHOCTH K@ 10 pe3yisraram
KalULIPHBIX MCCHENOBaHUN 00pa3noB kepHa. Hopmanuzanus 3madeHuit Pc 1o
npobaM C pasTUYHBIMM 3HAYCHUSMH MOPHUCTOCTH m W NpoHMuaemocth K
IPOBEJIEHA HA OCHOBE KAaIWILIPHBIX KPHUBBIX ITyTEM BBIYMCICHUSA J-QYHKIMH IO
JleBeperTy.

Taxke 4YHCIIEHHO HCCIENOBaH METOJ OIpenencHus KodQduumueHTa
HE(PTEHACHIIIIEHHOCTH 110 BEICOTE 3JIeXKH He(TH.

OTmedyeHO, 4YTO TpPagUIMOHHBIA MeToA IO 3aBUCHMOCTH Apuu-/laxHOBa

HMECT CICAYOIMEC HCAOCTATKH.



1. B TOHKMX WM30IMPOBaHHBIX IPOCIOSX (MeHee 1,5 M) ompejeneHue
Y3C HENOCTOBEPHO M3-3a BIHMSHMS BMEMIAOIINX ITOPOI.

2 B 1mpocnosx, noaBep)KeHHBIX OOBOIHEHUIO, CONPOTHBICHUE HE
COOTBETCTBYET HaYallbHOMY.

3. Ilpu Hanuuum B IUTACTE NOPOA C MOBBIIEHHON IPOBOJHMOCTHIO
(muput U T.11.) nokazanus YIC MCKaKaroTCs.

4.  He yuuThIBaeTCS HaIM4YME IEPEXOTHOM 30HHI (HebTh+BOma), B
KOTOPOM HMEET MECTO 3aKOHOMEPHOCTh YMEHbBINEHWs KH BHH3 IO paspesy OT
3HaY€HUs MPENETIBHOI0 HACBIIEHUS 10 0CTaTOYHOro Hedrenacemenus Ha BHK u
HYJIEBOT'0 3HAYCHHUSA Ha 3epKaJle yiucTor Boasl (3UB).

JJ1sl OLIEHKH pacTIpeieeHuss He()TEBOMOHACKIIIEHHOCTH 0 BBICOTE 3aJIEIKH
H B IICPEXOJTHOH 30HC MCIONL3YIOTCS PE3YNIbTAThl KAIM/UIAPHEIX UCCIEIOBAHUM -
3aBHCHMOCTH KaIlMJULIPHOTO HaBjieHMs Pc 0T BoIoHacklmleHHOCTH K6 IpH
PasIMYHBIX  (PMIBTPAIIMOHHO-€MKOCTHBIX  CBoiictBax  (®EC)  mopomsl
(xamwuisipebie  kpuBEIE). Ilepelist OT KamWUIAPHBIX KPUBBIX K J-pyHKIMH
JleBepeTra momyuena ¢opMmyna, MO3BOJAIOMIAS BEMUCIUTE K6 VIS 3aIaHHBIX
3HaueHur K, m 1 BeICOTEI Hax 3UB A.

ITokaszan pacueTHbIH CrI0cO0 BEIMUCIEHHS YPOBHS 3€PKala YHUCTOH BOMIBL

B 4erBepToil riiaBe H3T0XKEHBl TEXHOIOIMH HM3BIICYEHUS BA3KOH He(TH
mwiacta A4 GalIKUpCKOro sipyca Ha 6ase pe3yiIbTaToB UCCIEI0BAHUIM, H3T0KEHHBIX
B IJ1aBe 3.

IIpexne BCero, Ha ONBITHOM YYacTKe ObLIH OIpPeeeHbl SKCIPECC-METOIOM
3anacel He()TH.

[IpunsaToEe pemeHre o0 NPOBEACHUHU OIBITHO-3KCIIEPHMEHTAIBHEIX PaboT M0
TEXHOJIOTHH HECTAMOHAPHOTO TENJIOBOIO BBITECHEHHS BSI3KOH HE(DTH C TEILIOBEIM
HUCTOYHMKOM ITyTEM HAarHETaHMSA TEIUIOM BOJBI B HATHETATEIBHYH) CKBAKHHY
Ne4(09 peanusosano B cuexyromed MOCIEIOBATENLHOCTH. B COOTBETCTBHH C
PEKOMEHJalMsAMM aBTOpa I[IOACYET TIEOJIOTMYECKHUX 3armacoB He(TH H rasa
00BEMHBIM METOIOM A HEOOJBLIMX Y4acTKOB 0ojiee NPaBUILHO CYUTATH IIO

MHHH-IIPOTpaMMe IIPYU OTCYTCTBHH IOJHON JTOCTOBEPHOM I'€0JOrHYECKOH MOIEIH,



KOTOpas UMEET ONpPENEICHHbIE OMUOKH, IO (POpMYJIe ¢ BHECEHHOH MOMPABKO, B
YaCTHOCTH, YYMTHIBAIOIIEH CHMJKEHUE WIIM TIOBBLIIIEHHE 3allacOB OT YTOYHEHHS
I€0JIOrMYECKOM MOJEIH.

YTOYHEHA IJIOMIANb Y4acTKa IO METONY TeOMETPH3AlHH 3ale)KH He(TH C
UCIONB30BaHUEM KalW/UIIPHOM KpHBOH. B pesynpraTe mnpu pacuere 110
CTaHIApTHOM METOOMKE IUIOLIaAh YydacTKka cocraBmna 9380 TI)IC.Mz, a II0
yrounensoii 9258 teIc.M’. OOBeM OpOx C Y4€TOM IIOIIPaBOK Ha
He(TEHACHIEHHYIO TOMIUHRY cocTaBmi 128743 Teic. v .

Beenens! monpasku 1 Ha otMetky BHK. B orimume oT paHee IPHHATHIX
METOMMK 3HAYUTEIILHBIE IIONPABKU BHECEHBI IPH OIPEACIICHHE IOPHCTOCTH M
HedrenacemenHocTH. C BHECEHHBIMH IIONPaBKAMHM 3HaYeHne Kod(uimenTa
He(TeHachIeHHOCTH cocTaBuiao (.76 momu en. IlogcuMTaHHOE 3HAYCHHE
HavaJIbHBIX I'C€OJOrHYECKHX 3aacoB HEPTU C yIETOM MONPABOK cOcTaBmiIo 114422
TeIC.T. IIpy 5TOM IIIOTHOCTE HEQTH NpPUHATA NpH Temimeparype miacrta 16°C
pasHoit 0,9014 r/cyr’.

OnHo¥ M3 TEXHONOTMH BBHITECHEHHS BA3KOW HEPTH SBIAETCH METOL
HarHEeTaHUSA IOpAYEH BOJBI B HEOJHOPOIHBIE IIIACTBI C BBICOKOH BSI3KOCTBIO
3aKaYKOW TEIUIOHOCUTENS B HECTALMOHAPDHOM pEXHME B BHAE OTOPOYEK
MPOTAIIKUBAEMON XOJIOAHOM BOABL. VIMEIOTCS PasHOBUIHOCTH HECTALIMOHAPHOH
TEXHOJNOIMH [ BBIpabOTKM 3amacoB HePTH B KOTOPHIX 3((DEKTHBHO
UCIIONB3YIOTCS ~ ynpyras JHEprus IacTa IIyTeM  CO3JaHMsl  3aKauyKoi
BBHITECHAIOILIETO areHTa B PeXKUME HECTAIMOHAPHOM 3aKaYKH.

HoBBIM yCOBEpIICHCTBOBAHUEM SIBJIAETCS OOECIIEUSHHE Ta30M Ul HarpeBa
BOJBI U3 3aTPyOHOr0 NMPOCTpPaHCTBA JOOBIBAIOMIMX CKBAYKMH, a PAcXOAbI Ha IEYb

PEryIupyroTCs perysiToOpoM pacxona U AaBIICHUS.

6.IIy0auxanmu, 0Tpaskalouue 0CHOBHOE COAep/KaHue THCCEPTANMOHHOM
padorTsi
OCHOBHBIE IIOJIOXKEHMSI JUCCEPTALMOHHOM pPAabOTBI M3NOXKEHBI B 17

OmyOJIMKOBAHHBIX HAay4yHBIX paboTax, B TOM 4YHCIE€ 2 CTaThH HAaIIMCAHBI



CaMOCTOATCIBPHO, HAyYHBIC CTAThH OIYONMKOBaHBI B JKypHANaX, BXOISIIUX B
MEPEYeHb U3aHUi, peKoMen10BaHHBIX BAK Muno6pasoBanus P®.
Pesynbratel paboThl HOKIABIBAIMCE HA HAYYHO-TEXHMYECKUX COBETAX
HIIO "Hedrerasrexnomorus" (2013-2017 rr.), a Taxke Ha HAyYHO-TEXHUYECKHX
coBerax OAO "Openbypruedrs". TemaTuka my6iukarmit COOTBETCTBYET TEME
AHMCCEPTALMU W JOCTATOYHO IIOJHO OTPaXAaeT COACPIKAHHE IUCCEPTAIMOHHOMN
paboTEL.
7.0uenka conep:xanust asropedepara
ABTOpe(epaT HamucaH NPOCTEIM M IOHATHBIM s3BIKOM. COHEpKaHHe
aBTOpe(epaTa IOIHOCTHI0 COOTBETCTBYET OCHOBHBIM TIOJOKEHHSIM JUCCEPTALIHH.
8.3ameuanus k Quccepranum
1.ABTOpOM TIpEaOKEHa HOBAs CXeMa MOJOIPEBa BOIbI B IIE9ax (I111-0,63),
OTIMYAIOIMXCA TEM, 4YTO IIPEIJIOKEHA HOBas CXEMa M METOJ [OJAYd rasa,
3aKTIOYAIOMAUeCss B TOM, 4YTO Tra3 cHadama coOupaercss wu3 3aTpy6HOro
IIPOCTPAHCTBA JACHCTBYIOMIMX NOOBIBAIOMMX CKB&XHH C YCTAHOBKOH OOPAaTHBIX
KIIallaHOB, a YIPAaBICHHE pPAacXofa B II€Yb PETYIHUPYETCS PEryaiaTopoM Kak II0
AABJIICHHUIO, TaK M IIO PacXoxy. ABTOP IOYEMY-TO 3TO pEIIEHHE HE BHOCHUT B
HAy4YHYIO HOBH3HY.
2.04eHp KpATKO ONHMCAHA TEXHONOIHs IOATOTOBKM M 3aKAUKH OTOPOYKH
TEILTOH BOZBL, HET pacyeTa MoTeph TeIlla IIPH HArHETAHWH TEIUIOi BOIBI B IUIACT,
HET OLCHKH IIIPaBINYECKHX [TOTEPE.
3.ITo xapram TemIOBHIX mOTEPh 1O MeTonuKe JIOBEphe HE YYTCHEI
CHIDKCHHE U OLICHKA TEILUIONOTEPH B IIEPHOI JIIUTENBHONA OCTaAHOBKH.
3aknoueHue
Huccepramonnas pabora Tymuuuua Amgpes MuxaiioBuda sBasercs
HayYHO-KBAJITM(PHUKAIMOHHOH pabOTOH, B KOTOPOH HAa OCHOBAHHH BBINOJIHEHHBIX
aBTOPOM HCCJI€AOBaHUI Pa3pabOTaHBl TEOPETHIECKUE IIOTIOKEHHUS, COBOKYITHOCTE
KOTOPBIX MOKHO KBAIU(QHIMPOBATh KaK PEIICHHE HAYYHOH IMpoOIeMbl, HMeomee

BaXHOE XO3AMCTBEHHOE 3HAUCHHE.



Cuyuraro, 4ro auccepranmoHHas pabora Tymmumuaa A.M. "U3BieueHue
BSI3KMX HEQTEH M3 CIIOKHO-IIOCTPOCHHBIX 3a/IeskKeil KOMILIEKCHBIME TEXHOIOT MU
BBITECHEHHUSA" OTBeuaeT TpeboBanusaM 1.9 «IlomoxeHus o IIOPSIAKE MPUCYKIACHUS
yaeHpIx creneHern» BAK MusncrepctBa o6pasoBanus u  Haykn PO,
NPETBSBIAEMBIM K KaHIUIATCKAM IHMCCEPTALMAM, a €€ aBTOp 3aCiy>KMBAeT
NPHCYXXJCHUS YICHON CTENCHH KaHIHU/aTa TEXHHYECKUX HAYK 11O CIIeNUAIBHOCTH

25.00.17 «PaspaboTka 1 3KCILTyaTalys HeQTSHBIX U Ta30BEIX MECTOPOIKACHHID.

OduuuanbHbIH ONMOHEHT

KaHJIMIaT TEXHUYECKHUX HaYK, Eropos Annpeit ®epoposuy
crenransHoCcTs 25.00.17 —

«Pa3paboTka u SKCILTyaTanus HeQTAHBIX 1 2 mas 2017 r.

ra30BbIX MECTOPOKIACHUID),
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TJIABHBIN T€0JIOT
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