OT3bIB
ohULHMaNBHOTO ONIIOHEHTa Ha guccepranuio Cmammosa Hypiana
XKakcubexoBuya
Ha TeMy «OOOCHOBaHUE U pa3pabOTKa TEXHOIOIMH U TEXHUYECKUX CPEICTB IS
OypeHHs HallpaBJIEHHBIX [€0J0Tr0pa3BelOUYHbIX CKBAXXUH C UCIIOIB30BaHUEM
MaJIorabapUTHEIX 3a00HHBIX TUAPAaBINYECKUX ABUTaTeseil», IpeICcTaBIeHHON
| JUISI COMCKAHUS yYeHOU CTeNeHU KaHIuaaTa TEXHUUEeCKUX HayK 110
cnienmansHocTh 25.00.14 — TeXHONOTHS U TEXHUKA Te0JIOropa3BeJOUHBIX paboT

AKTyajibHOCTh TeMbl guccepTanuu. Iuccepranus Cmamosa Hyprana
XKakcnbexoBu4a TOCBsIEHa pa3padOTKe, OOOCHOBAaHMIO KOHCTPYKIMH U
TEXHOJIOTMH  HAIlpaBJIEHHOTO OypeHHs  TIeoJoropa3BelOYHBIX  CKBaKUH
3a00MHBIMH MaJIOTa0apUTHBIMU TUAPOABUTaATENISIMH.

Pa3pabotka 3((eKTUBHBIX TEXHOJOTHMM M TEXHHYECKHUX CPEACTB I
reoJIoropa3BeI0YHOro OypeHus, yUuThIBas CIIOKHBIE U KpaliHe pasHOOOpa3HbIe
YCJIOBUS TIPOXOJAKH CKBa)XHMH, 3HAYUTENIbHBIE TTIyOMHBI CKBaXXHMH, a TaKXKe TO,
9yT0 TpeOOBaHUS K BBINOJHEHHWIO 33Ja4d NPOBOAKU CKBa)XXKMHBI 110 3aJaHHOM
TPaeKTOPUM SIBJSIETCS COCTAaBHOM YaCThIO TE€O0JOTMYECKOIo 3aJaHus IpH
IIPOBOJIKE T€OJIOTOPa3BeOUHBIX paboT, BBIOpaHHAs TeMa OMCCEPTALMOHHOIO
UCCIIEI0BaHUS MIPEACTABISAETCS aKTyJIbHOM.

BaxxHO OTMETHTh, YTO B KauecTBe THAPABIMYECKOro 3a0OHHOr0
JBUTATENIs] COWCKATelleM MCCIeAyeTCs HOBBIM THUII MeEXaHU3Ma, KOTOPBIH
BO3MOJXXHO HaWJIeT MPUMEHEHHEe B MpaKTUKe OypeHus, TaK OTJIMYAeTCs CBOUMHU
XapaKTepUCTUKaMU OT U3BeCTHBIX B3/l.

Hayuynasi HOBH3Ha pa0oThl, 10 MHEHHIO COMCKATeJIsl, 3aKIF0YaeTCsI B
CJIeIyIOIIEeM:

- IIOJIyYeHBl 3aKOHOMEPHOCTH H3MEHEHHUs IIOKa3aTelled 3€HUTHBIX U
a3MMyTaJIbHBIX YIJIOB HalpaBlIeHHOro OypeHus ¢ ucnoib3zoBanueM 31/ Mabix
IMaMeTPOB B 3aBUCUMOCTH OT 4YacTOTHl BpalllEHHs Bajla 3TUX JBUIaTEIEH,
BEJIMYMHBI OCEBOM HArpy3KH, YIJla IMEepeKoca KOMIIOHOBKH, 4YTO II03BOJISAET
OLIEHUTh TEXHUKO-3KOHOMHUYECKYI0 A((EeKTUBHOCTh TaKUX TEXHOJOIHH II0
CpaBHEHHIO C TPaIULUOHHBIMU,

- YCTaHOBJIGHBI 3aBHCHMOCTU paboumx xapaktepuctuk 3['J[ mamoro
IMaMeTpa OT pabouero pacxoza OypoBOro pacTBOpa, UTO IPENOIPENETUIIO
TEXHOJIOTHYECKYIO 3(PEeKTUBHOCTh NPUMEHEHHUsI TAaKOro IPHUBOJA BpalllEHUsS
MOpPOZOPa3pyIIAIONIEro  MHCTPyMEHTa  NpH  OypeHUH  HalpaBJIeHHBIX
re0JIOropa3BeJOYHBIX CKBAXKUH;

- TOJyYeHBl 3aBHUCHMOCTH OCHOBHBIX IIapaMETPOB CHUCTEMBI yIPABJICHUS
MPOEKTHBEIM ~ MpOQUIEeM  Te0Noropa3BeOYHBIX CKBOXKHH OT  pabovux
xapaktepuctuk 31, O3BOJISIOMIME ONEPATUBHO OTCIIEKUBATE MONOKEHHE OCH



CKBaXUH B IIPOCTPAHCTBE M KOPPEKTHPOBAaTH €€ OTHOCHTEIBHO MPOEKTHOU
Tpacchl.

CreneHb 000OCHOBAHHOCTH M JAOCTOBEPHOCTH HAYYHBIX MOJIOXKEHMI,
BHIBO/IOB M peKOMeHJalM .

V3 mnpencTtaBleHHBIX IIyHKTOB HAyYHOM HOBHU3HBI, NEPBBIA M3 HHUX
NpakTHYeCKd He pa3paboTaH B JAMCCEpPTAllMHA, a HWMEHHO HET KaKHUX-THOO
aHAJIMTUYECKUX U SKCIIEPUMEHTAIIBHBIX 3aBUCUMOCTEH MMOKa3hIBAIOIINX YETKYIO
YCTaHOBJIEHHYIO 3aKOHOMEPHOCTh MEXIy MapamMeTpaMH KpPUBH3HBI CTBOJIA U
MepeurcIeHHBIMU COHMCKaTeaeM (akTopaMu — oceBas Harpyska, dacToTa
BpallleHHs J10JI0Ta, yIJla IepeKoca KOMIIOHOBKH B KPUBOM MepeXoaHuKe. B aToit
YJacTH, TIPU 3alllUTe AUCCepTalluu, Tpebdyercs cephe3Hoe 000CHOBAHUE JAHHOTO
IIyHKTa HOBU3HBI.

Jlea Apyrux TyHKTa HOBU3HBI MOXXHO CYHTaTh JIOCTATOYHO
PaBOMEPHBIMU U 000CHOBAaHHBIMHU.

PaboTa BBINONHEHA C IPUBJIEYEHUEM TOCTATOYHO COBPEMEHHBIX METOIUK
U DKCIIEpPUMEHTAJIBHON 0a3bl, B TOM 4ucie psa paboT BBITOJHEH Ha OYpOBOM
CTEHJle, OCHAILEHHOIO W3MEpPHUTENbHOW ammapaTypoil W KOMITBIOTEPHOMH
TeXHUKOH. [Ipy BeIMOTHEHNH pabOTHl UCIIONH30BaHBl METOIBI MaTeMaTHIECKOMH
CTAaTHCTHKH, MAaTeMaTH4YeCKOr0  aHaju3a, BBIMOJHEHB  aHAJUTHYECKHE
WCCJIeIOBaHUS U PACUYEThI [T0 THIPaBIUKE 3a00MHBIX BUTATENCH.

Ha ocHOBaHMM MpOBEeAEHHBIX pa3paboTOK MOJydeHbI MaTeHTh Poccuu u
Pecriybnmuku Kazaxcran, maTepuan KOTOPBIX, KaK H3BECTHO, ITPOXOIUT
onpeieIeHHYIO NpOoLeAyphl IKCIIEPTHON OLIEHKHU.

B memoM OCHOBHBIE TMOJOXEHUS pabOThl BBITISAAAT JOCTATOYHO

000CHOBaHHBIMH.
3ameuanus no auccepranuu Cmamona Hypnana XXakcubekopuya.
1. B ngucceprauMM = MpakTUYeCKd  MONHOCTBIO  OTCYTCTBYET

uH(pOpMaIUs O paHee BBINOJHEHHBIX padoTax MO CO3JaHHI0 OTKIOHHUTENeH Ha
0a3e MaoraGapuUTHBIX BHHTOBBIX 3a00WHBIX nBuraterneid (B3]l), koTopble
noctaroyHo aktuBHO mpoBomwinck B CCCP B 3a6HUMU, r. Yuta B 80-e roabl
nporwioro croietus. B MI'PM 6puia 3amumena B 1986 r. nuccepramus
N.B.KykymknHa UMEHHO IO TEXHOJIOTMH U KOHCTPYKLMSIM OTKJIOHMUTENIeH Ha
0a3e MasorabapuTHBIX (IS CKBaXXMH auametrpoMm 59 m 76 mm) B3 s
reoyioropa3BeioyHoro OypeHus. bbuUIM co3gaHbl W IIpPeACTaBI€HBl B
nucceptanuu fBa oTkiIoHuTens JH-59 u OJI-76, KoTOpsle MPOLUIA Cepbe3HbIE
UCIBITAHWS Ha CTeHJaX M Ha TMPOU3BOACTBE B 3abalkaiibe, IOKa3bIBas
CIIOCOOHOCTH IIApOIIEYHBIMU JOJOTaMU OYpHUTH CO CKOPOCTBIO 10 4 M/4 B
TBEPJBIX TOPHBIX Mopoaax. Hampumep, npoOypeHa CKBakMHa C MHTEPBAJIOM
Habopa KpPMBHU3HBI NPOTSDKEHHOCTHIO 31,5 M oTknonutenem OJ-76 (cwm.
yuebuuk B.B.Heckopomubsix HampasieHHoe OypeHre U OCHOBBI KEPHOMETPHUH.

Hudpa-M, M., 2015 r. puc. 4.73 — nokazan rogorpad CKBaKHUHBI).
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B 53T0il Xe KHHMIre MOXXHO HaWTH HHPOPMALHI0 W O KOHCTPYKIIHSIX
Ha3BaHHBIX OTKJIOHUTENEH (cTp. 198-212, puc. 4.71 u 4.72). K coBy cChUIKU Ha
3Ty, PEeKOMEHJOBaHHYI0O B KauecTBe y4dyeOHHKa JJIsI BY30B KHHUTY, B CITUCKE
TUTEepaTypbl HET, XOTS KHUIa U3JaBanach kak ydeOHoe mocobue eme B 2007
(uentpanpHOe u3ganue) u 2010 r.r. (UpI'TY).

ABTOp COBEpPIIEHHO HE YINOMSHYJI B CBOeM 0030pe JOKTOPCKYIO
mucceptanuio Koctuna HOpus CepreeBuua «OCHOBHBIE BOMPOCHI TEOPUU U
IPaKTUKU HCKYCCTBEHHOI'O HCKPUBIIEHHS CKBaXuH», Tomck, 2001 r., 6e3
aHaJM3a KOTOPOM MPOCTO HEJb3sl MPUCTYNAaTh K TeMe UCCIeOBaHHUS B 00acTH
WCKPHBIICHUSI T'€0JOrOpa3BeIOYHbIX CKBAKUH OTKJIOHUTENSMU HENpPepBIBHOTO
NEUCTBUSL.

[Ipu 3TOM B cnHcke MMeeTcs CChbUIKA Ha KaHA. aucceprauuto KoctuHa
1O.C. (19609 r.), maTepuas U3 KOTOPOX KOHEYHO COBEPILIEHHO ycTape.

YnowmsayTas uadopmarus o6o6mena apropamu (FO.C.Koctun, ConoBos
IO.I'. Heckopomusix B.B. u np.) B MoHorpapuu «CoBpeMeHHbIe METOIbI U
TEXHOJIOTUU TI0 YMPABJIEHHIO TPACKTOPUSIMH T'€0JIOTOPa3BEIOYHBIX CKBaXKHHY,
2004 r., Yurta, B KOTOpOM 5 TIyiaBa MOJHOCTBIO IOCBsIIeHa pa3paboTkaM B
00JJaCTH HMCKYCCTBEHHOT'O HCKPHUBJIEHUS CKBOXXHUH OTKJIOHHUTENISIMH Ha 0ase
mayiorabaputHbeix B3/1.

[IpencTtaBineHHbII B auccepTranud 00630p B 00JacTU HampaBiIeHHOTO
OypeHUs TpejcTaBiseTcs KpaliHe HENOJHBIM, 0e3 yKa3aHWW Ha CHeJlaHHbIe B
oTpaciiy pa3pabOoTKH.

Cnenyer no6aBuTh, 4YTO TeMe pa3palOTKH  OTKJIOHHTENEHd W
manorabaputHbix B3/l mHoro Baumanus yaeneHo B CIIA u gp. 3amagHbIx
cTpaHax. OOImen3BecTHbl ManorabapUTHblE OTKJIOHSIOIIME CHCTEMbl TUIIA
Haitna Jpwin, Hasu J{puit u 1p., 0 KOTOPBEIX aBTOP COBEPILIEHHO HE YIIOMSHYII,
XOTS HMeeTcs O6HII/IpHI>II71. MmaTepuan o0 ux wHcnoias3oBaHud. K cioBy B
JOWCCEPTALIMHA MPAKTUYECKH HET CChUIOK Ha KHUTH, U3JaHHbIE Ha aHIJIMHCKOM
s3bIKe (OJ{HA CCHUIKA IO BOIPOCY TEJIEMETpPUH, HO paboTa u3gaHa OueHb JIaBHO -
B 1981 r.) B Tex crpanax, npexae Bcero B CIIIA, Kanane, ABctpanuu u ap.,
rJe CIEeNaHbl YIOMSHYTBbIE DPa3pabOTKH U HCIIONIB3YIOTCS JIaHHblE OOBEKTHI
TEXHUKHU.

D10 Jgemaer 0030p COBPEMEHHOIO COCTOSIHUS ~ HUCCIENyeMOd B
IUCCepTallMd TEXHUKU U TEXHOJOTUM COBEPIIEHHO HENOCTAaTOYHBIM. B cBs3H ¢
STHM IIepBasl TIJIaBa BOOOIIE CMOTPHTICS B OTpPbIBE OT OCHOBHOW TEMBI
JUCCEePTaLHH.

2. B cBs3M ¢ U3M0XKEHHBIM BBILIE, CJIEAYET OTMETUTh, YTO B pasfele
IIOCTAaHOBKHU 3aJa4 MCCIEOBaHUS HET IYHKTa 00 aHalu3e HUCCIENOBAHUN U



pa3paboTok B 00MacTH CO3AaHUs OTKJIOHUTeNeill Ha Oa3e MayorabapUTHBIX
TUpaBIMYeCcKUX 3a00MHBIX ABUraTesel AJsl reoIoropa3BeJOYHOro OypeHusl.

3.  TlepBoe 3ammuiaemMoe MOJIOKEHHE B TOW (POPMYIHPOBKE, KOTOPYIO
cliejiall couckareinb BooOlIe He TpeOyeT Kakoh-n10o0 3allluThl, TaK KaK MMO3UIUH
JAQHHOTO ITYHKTa SBJISIOTCS OUYEBUIHBIMU U JOKa3aHHBIMM YK€ MMEIOIIUMUCS
pe3yapTaTaMu UCCIEAOBAaHUA M NpakTUKOH (cM. paborsl W.B.Kykymkuna n
Ap.).

4,  ABTOp He ciefyeT CTpPOroMy MPUHIUITY UCIIONb30BaHUS TEPMHUHOB
M yCTAaHOBJIEHHBIX Ha3BaHUNA TEXHUYECKUX CpPEJICTB, YTO OIMIUOOYHO U
JIEMOHCTPHUPYET IMOPOil HENOMyCTHMMYIO B paboTax TaKOro TUIA BOJBHOCTb.
Hanpumep, ctp.22 otknonurens « Tapbarany, T.e. T3-3-59, T3-311-59 u ap.

5. Xouercs OTMETUTh HHU3KOE KadeCTBO MHOTHX pHUCYHKOB H
¢dororpaduii B maucceprauuu u aBTopedepare. PUCYHKM IUIOXO YHUTarOTCH,
HEKOTOpBIE MeCTa MPOCTO HepasIuduMBbl (Hampumep, puc.2.2., 3.3, 2.9 u np.).
Hanpumep, Tabi1. Ha puc.3.19 BooO1e HeunTaeMma.

6. M3 wmarepmanoB [uccepTalyd HEMOHATHO — OTKyJa B3sJIach
HaBUranuoHHas cucreMa? PaspaboTaHa oHa ¢ ydacTHeM aBTOpa WM TOJBKO
UCrob30BaHa UM? HackoiapKo M3BECTHO OMNIOHEHTY JaHHas CUCTEMa CO3JaHa
noctaTouyHo gaBHO B KasMIMC i ucosib30BaHUsSI COBMECTHO € OTKJIOHUTENIEM
OI'M oz Mapkoit M@K 1 oHa MpocTo afAanTUpOBaHa K HOBBIM yCIOBHUAM?

7.  OdeHb CIIO)XHO BOCTIPMHUMAETCS KOHCTPYKIUS pa3pabOTaHHOIO
OTKJIOHHUTEJIS, TaK KaK HeT YepTexka MU CXeMbl, KOTopas Obl B IOJHOM 00BeMe
JeTaIBHO IT0Ka3aja OCHOBHEIE Y3JIbl M KaK OHU B3aUMOJEUCTBYIOT MeX Iy co00ii
(mBUraTesb, IMAHAETb, KPUBOM NEpEeXOHUK, BaJl-KapJaH ¢ IIepeKOCOM H Jp.).

8. Henonstaa d¢opmyna (3.1) N=Mn'®, Tak Kak HEICEH CMBICI
CHUMBOJIA .
9. Ha ctp. 49 npMccepranuu HET CCBUIOK Ha HU3BECTHbBIE U

anpobupoBaHHble pa3paboTKu oTKIoHMTened Ha 6ase B3Jl. Ykaszama minHa
B3d — 4,5 m? O xakom B3] mper peuys? OTOT pa3Mep 3aBBILIEH, €CIU
BCIIOMHHTB O M3BeCTHBIX paspabotkax (cM. Kykymkun M.B., Koctun 10.C. u
Jp.).

10. HemnonstHo, kakuMm o00pa3oM BoO3pacTaeT KpPyTALIIUHA MOMEHT U
SHEpPreTHYECKre XapaKTePUCTUKU IBUIATeNs C POCTOM IIyOHHBI CKBaXKUHBI, YTO
IPOTUBOPEYHUT MPHUHIMIIAM MEXaHUKH M TMapaBiauku (cTp. 69, 70, puc.3.8, 3.9,
3.10). Ecnu e mMpUHATH BO BHUMaHKe HH(popManuio u3 Tabi.2 aBropedepara,
TO OYEBHUIHO, YTO POCT IOKa3aTeleil CBA3aH ¢ IMOBBIILIEHUEM [TOJAYH KUIKOCTH
10 300-400 u maxxe 564 n/muH. Ho B 3TOM ciiydae pocT KpyTAILIEro MOMEHTa H
MOITHOCTH Ha BajJy HHMKAaK He CBS3aHbl C IIyOMHON CKBaXXMHBI, a TOJIBKO C

BeJIMYMHOMN MOABEIEHHON K THAPOIBUIaTENIO THAPABINYECKON MOIIHOCTH.
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11. Ha ctp.81 nuccepranuu u crp. 16 aBTOopedepata ykasaHO, 4YTO
HEOOXOAMMBIM YCJIOBHEM HUCKPHUBJICHHS CKBaXHHBI SIBIIIETCS CO3JaHHUE
OTKJIOHSIIOIIEH CHJIBI .... IJIl aCCUMETPUYHOro paspyiieHus 3abos. Ho ato He
BepHO. [lepekoc nomoTa A acCUMETPUYHOIO paspylleHus 3a00s sABIsSETCS
TOCTATOYHBIM YCJIOBHEM Il UCKPHUBIIEHUSI CKBAXHUHBI 0€3 OTKIOHSIOIIEN CUITBI
Ha JI0JIOTe.

12. ®opmyna (3.63) ctp.83 nuccepraumu ciabo, HENOJHO U HE
OOBKTHBHO OITHMCHIBAET YCJIOBHS BIIMCHIBAEMOCTH KOMIIOHOBOK B MCKPUBIIEHHBIN
CTBOJI CKBaKMHBI. HemoHsATHO, 0TKya B3aTa dopmya (3.64). BooOue Bompoc
BIIMCHIBAEMOCTH 3a00MHBIX KOMIIOHOBOK B HMCKPHUBJIEHHBIN CTBOJ CKBa)KHUHBI
JIOCTaTOYHO mpopabotran B nuteparype. Hanpumep, Kammaun AI. u gp.
BypeHue HaKIOHHBIX ckBakuH. M., 1990 r. u np.

13. T'mapoynap, monoxeHHbI B ocHOBY paboThl 31/, OyaeT BbI3bIBaTh
BHOpAIUIO, YTO HETaTUBHO CKaXXeTCs Ha paboTe HaBUTALIMOHHOM CHCTEMBI H
pecypce caMoro ABUratens. JTO KaK-TO yYUThIBaeTcs B padbore?

14. Ha ctp. 95 ykazaHo, uyTo pa3paboTaHa TeXHOJOTHsS OypeHus
orkyonuteneM ¢ 3I'/I, HO 4YeTKO MPONUCAaHHBIX NapaMETPOB TEXHOJIOTHUH BHJE
CIELMAIBHOr0 pa3felia B JUCCEPTAalMU HET, a CBEIEHUH MO0 3TOMY BOIIPOCY
KpaiiHe Mallo.

15. B pabote uccnenyrorcs uakiraomerpst MUI'-47 u MUI'-47M. Kak
3TO CBA3aHO ¢ TeMmoW gucceprarmuu? Kakoi-nu6o HEOOXOOUMOCTH 3TOr0O
pasjiena B IUCCepTaluy MHOM He 0OHapyXeHO.

16. BrIBoa 0 MOBBIILIEHUH 3()(YEKTUBHOCTU CO3/1aHHON KOMIIOHOBKH Ha
ctp.112 Hukak He mNoakperuieH. Takoil KOMIIOHOBKOHM, Kak CIIeAyeT u3
MaTepualioB IWCCEPTAIlM, He NMpoOypeHO ¢ HAabOpOM KPHBM3HEI HH OJHOIO
MHTEpBajia Ha pealibHbIX CKBakHHaX. A u3 ¢opMynsl (5.1) coBepIIEHHO HE ACHO
3a CUET YEro MOXKET OBITh MOTy4eH 3KOHOMUYECKHH 3¢ (DeKT.

DTO TeM IIOHATHO, €CIH YYHUTHIBaTh, YTO IIPUMEHEHHe 3a00MHBIX
JBUraTelnei npu OypeHnu TpebyeT JONOIHUTENbHBIX 3aTPAT SHEPIUH U CPEJICTB
U3-3a TOBBIIIEHHBIX B 2-3 pa3za KaK pacxofa, TaKk U JaBJICHUS IPOMBIBOYHOM
KUAKOCTH. DTO MoTpebyeT mNpuMeHeHUs Ooliee MOIIHBIX HacocoB, Ooiee
NPOYHOM OOBSI3KM CHCTEMBI LUPKyJIsanMu OypoBoro pactBopa. B wurtore
5} (PEKTUBHOCTD TAaKUX CPEACTB MOXKET CTABUTHCS IOJ COMHEHHUE M3-3a 001Iero
yaoposkanusi OypoBbIX paboT. B muccepranmy aBTOp HHUKaK HE y4YMTHIBAaeT
IaHHBIE HOBEIE YCJIOBHS SKCILTyaTalli 3a00MHBIX JBUraTEIEH.

Tem Goiee ciemyeT yYUThHIBaTh, YTO B HACTOsIIEE BpeMs B OCHOBHOM
NPUMEHSIOT i1 OypeHHs TIeoJoropa3BelOYHBIX CKBaXHWH KOMIUIEKCHl CO
creMHBIM KepHonpremHrkoM (CCK) mpu HCIONB30BaHMH KOTOPBIX OyayT



3¢ (GeKTUBHBI ChEMHbIE OTKJIOHUTENN KOJIOHKOBOTO THIIA, HAPUMEDP TaKHe Kak
Hesu Jlpunn komnanuu JleBuko (cMm. yueOHUK puc.4.62).

[Tpu 5TOM BBI3BIBa€T COMHEHUE BO3MOXHOCTH OypeHus 3 /] ¢ otGopom
KepHa ¥ 0COOEHHO OJJHOBPEMEHHO C HaOOPOM KPHBHU3HBI, YTO OIPaHUYHMBAET UX
001acTh IpUMEHEHUS IIpH OypeHUH pa3BeIOYHbBIX CKBa)KHH.

17. Oropuaer, 4TO aBTOp JUCCEPTALMH HCIOJIB3YeT B OCHOBHOM
CTapylo JuTeparypy mpouuioro Beka (1959, 1963, 1966 r.r.), He ymnoMsHYB
IIOCIIEHUX U 0oJiee CBEXUX U3JaHUH 10 U30paHHOU TeMe, B TOM YHCIIe paOOThI
¥ KaTaJIoTH, H3JaHHbIe 3a pyOexxoM Poccuu u Kazaxcrana.

18. Cmucok mutepatypel odopMieH 0e3 ydera TpeOoBaHUU K
oubmuorpadbuu. EcTh NMpOCTO HE MOJIHOCTBIO MPEACTABICHHBIE BBIXOIHBIE
JnaHHble (MYHKT 49 B CITHCKE JTUTEpaTyphl).

19. PaGoTocrnocoOHOCTF HOBOM OTKJIOHSIOIIEH CHUCTEMBI COUCKATEINh
cpaBHHUBaeT ¢ oTkiIoHUTeNneM 13-3. Ho 3To sIBHO ycTapeBIINH THUIT OTKIOHUTENS
(pa3pabotka 70-x r.r.). B 1aHHOM cilydae MOKHO NPUHATH 32 00OBEKT CPaBHEHMS
cpenctBa Oonee coBeplIeHHBIE, HanpuMmep, oTkioHuTenbs Thna KEJIP wmm
otknonutens KasUMC OI'M. Ho B 3ToM citydae aBTOp IOITyCKaeT OIINOKY, Tak
kak T3-3 MoxeT HabupaTh KPpUBHU3HY C MHTEHCHUBHOCTBHIO 10 2 rpaaycoB Ha 1
METp., @ He C YKa3aHHbIMH Ha cTp.12 aBTOopedepata 1 rpaxyc Ha 10 meTpos.

20. IIyHkTel 3akiroyeHus, MPUBEIEHHOTO B JUCCEPTALMA U
aBTOpe(depare, TpeOYIOT cepbe3HON NpaBKU U KoppekTupoBkH. Hampumep, m.1
IPOCTO CJIOKHO TMOHATH B CAEIaHHON aBTOPOM PEAAKIIMH.

3akJ/Il0ueHHe Mo JUCCepTaAlHH.

CrenaHHbple 3aMeYaHHs He HCKIoyaroT Toro, uro CmamoB Hypnax
XKakcrOekoBHY BBIMTOJHWJI JUCCEPTALMOHHYIO paboTy «OOOCHOBaHHE WU
pa3paboTKa TEXHOJIOTUU U TEXHUYECKUX CPEACTB JUld OypeHus HalpaBICHHBIX
reoJIoropa3Be0YHBIX CKBaXHH C HUCIIOJIIB30BAaHUEM MaJlOradapUTHBIX 3a00MHBIX
THIpPABIMYECKUX JBUTATENe» CaMOCTOATENBHO U CyMmel, 00OOLIMB MHOIHE
JaHHBIE, CBA3AHHBIE C pa3pabOTKON MaorabapuTHOTO TMAPOABUTATENSI HOBOIO
THIA ¥ 3a00HHOM TeIeMeTPUYECKON CUCTEMBI, CAeNaTh BaXXHBIE PEKOMEHIaluu
10 pa3BUTHUIO TEXHUYECKOW OCHAIEHHOCTUM HAIpaBJIEHHOTO OypeHHs
reoJioropa3BefloYHbIX CKBaXXWH. VM mpennaraercss HOBBIM THI JBMIaTells,
KOTOPBIM MPH OIpPEETIeHHbIX YCUINIX B COBEPLICHCTBOBAHUM KOHCTPYKIIMH U
TEXHOJIOTHH MOXXET HANTH MMPUMEHEHHE B NIPAKTUKE OypEHUs.

[Tpy >TOM UM IOJNy4YeHBl Hay4YHBIE DPE3YJLTaThl, KOTOPBIE BBITIIAMISAT
JOCTOBEPHBIMH U CIIOCOOCTBYIOT PELIEHUIO BAXXHON HAyYHOM 3a1a4H, UMEIOLIEN
CYILIIECTBEHHOE 3HA4YeHWe AJsI OTpaciy 3HaHWi no crenuansHocTH 25.00.14 —
TexHOJIOTUS ¥ TEXHUKA Me0JIOTOpa3BeI0UHbIX padoT.



JluccepTanysi HamucaHa [JOCTaTOYHO TPAMOTHBIM — SI3BIKOM, TEKCT
aBTOpedepaTa COOTBETCTBYET COJIEPKaHUIO AUCCEPTALIHH.

ITo Teme muccepralyy OIMyOJMKOBAHO 3HAUUTENILHOE KOJHYECTBO pabor,
U3 HUX TPU B XXypHalax, pekoMeHAoBaHHbIX BAK, moixyd4eHO HECKOJIBKO
nateHTOB Poccun u Pecniy6nuku Kazaxcras.

B omy06nukoBaHHBIX paboTax aBTOpP JOCTATOYHO MOAPOOHO H3JIOXKHUI
OCHOBHBIE TI0JIOKEHHUS JUCCEPTALH, BEIHECEHHbBIE UM Ha 3allUTYy.

B wmemoMm, cuMraro, 4YTO JOUCCEpTALIUS CmamoBa Hypnana
XKakcubekoBuda cOOTBETCTBYeT TpeboBaHusM TmyHKTa 9 «IlonokeHus o
NpucyXJIeHuH ydeHbIX creneHei» BAK MunoGpnayku Poccuu, a e€ aBTop
INPUCBOCHUIO  YYEHOM  CTENeHHM KaHAWJaTa TEeXHUYECKUX HayK TIo
cneruanbHocTH 25.00.14 — TexHOI0rUA ¥ TEXHUKA Ie0I0ropa3BeIOuHbIX paboT.

JloKTOp TeXHUYECKUX HaykK, podeccop,

3aBeAyIOIUid Kadeapou

«TexHonoruu u TexHukH pasBeaku MIT»

Cubupckoro ¢enepalbHOro yHuBepcHTeETa

10 mas 2017 r. BsiuecnaB BacunseBru HeckopoMHBIX

tent. 89029762364. E-mail: sovair@bk.ru

®enepanbHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEeNIbHOE YUPEXKIECHHE
BeIcIIero oopasopanus «CHOMPCKUH (enepanbHEIi yHHBEPCUTET»
Anpec: Poccus, 660041, r. Kpacuosipek, mp. CBo6oaubii, 79
Tenedon/dakc: +7 (391) 244-86-25

www.sfu-kras.ru, e-mail: office@sfu-kras.ru
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