«YTBEPIKJIAIO»
[Tpopexrop 1o MESKY HAPO/IHOI,
HAYUHOIT 1 HITHOBATHOHIOH

nesiresbnocT Kpiproizeko-
Poccniickoro Ciiapsinckoro

OT3bIB
Beymell opraHu3amun o aucceprannonnoii padore TakeeBoii Anaper Pammdepanesnbl
«Pa3padoTka TEXHOIOrHii BHIEMKH 3aKOHTYPHBIX 3aM12COB ITPH KOMOMHHPOBAHHOI 100bI11e
CJI0KHBIX PYAHBIX TeJ», MPEACTABJICHHOH HA COHCKAHHE Y4YeHOIl CTemeHH KaHAHAATA

TEXHHYECKHX HAyK 1o cnenuaabHocTn 25.00.22 - ['eorexnosiorust (moa3emMuast H OTKPbITAs)

Ha nmsa pexropa KPCY um. B.H.Enpuuna x.1t.H. C.YO. Bonkosa nocrymnuio mucsMo No
02/171 or 10.03.2025 r. or amuccepraunonHnoro cosera J1.25.24.709 npu HuctuTyTe
MallMHOBE/ICHUS, aBTOMaTHKU U reomexanukn HarmonanbHoii akanemun nayk KP u JKanan-
AGa/ICKOro  rocyIapcTBeHHOro ynuBepcurera MM. B.OcMonoBa o nasuauenuu Kadeape
(M3MYECKHX MPOLECCOB TOPHOrO MPOM3BOJCTBA B KAYECTBE BEUyIIEil OpraHusaluy 110
Jucceprannonnoii pabore Taxeesoit A.P. na Temy: «PaspaGoTka TeXHOJIOTHII BBICMKH
3aKOHTYPHBIX ~ 3allacoB  IPH  KOMOMHMPOBAHHOH — 10OBIME  CIIOXKHBIX  PYAHBIX — Tel»,
NPE/ICTABJICHHON HA COMCKAHHE y4YCHOIl CTENeHH KaHJWJIaTa TeXHHYECKUX HAYK [0
crenuanpuoctu 25.00.22 - 'eotexnostorus (oa3eMuas u OTKpbITas).

B coorsercrun ¢ pacniopskenueM pexropa Bosnkosa C.IO. mueceprammonnas pabora
Taxeesoii A.P. paccmorpena Ha Kapenpe dusnuecknx mpoueccos ropHoro IIPOM3BOJICTBA U
npoBesieHo ee obcyxaenne. [Ipuusim yuyactue yuensie — 1.1.4., npod. Hudamses B.U., I.T.H.,
npo¢. Kaymuuna H.M., k.r.-m.H., npod. Mamokosa H.H., k.1.u., gow. Jloues B, kr.-m.Hu.,
jou. Abaypaxmonos I'A., k.T.H., nou. Casunkos B.J[., k.T.1., noun. Cynrananuesa T.C.. K.(-
M.H., ¢.H.c. Mariokos B.E., x.x.H., fon. Pankomosa P., k.c-X.H., 1o, Makuesckas P.M., k.r.-
M.H., 1ol Jikymaznsuiosa UK., k.r.u., noi. 3sickoBa 9.10., K.c.-X.H., 1011 Abnuesa C.B., k.o.H.,
sou. Opmanosa JK.b. cr.npen. Hlwmxun E.B., cr.npern. Torysbaes C.b., npen. [Tuxtosnukona

A.C., npen. Acanbexos A. A., cekperapb kade/ipol cT.Iperr. D®énoposa H.B.




Ha sacenanun Kadespel Ol saciayuian  jlokiajg comckarens Takeesod  Anapbl
PanmGepanesnb 1o ee Anccepraunontoit padore. [pucyTeTByiomnmMi ObUIH 3a/1aHbl BOIPOCHI,
Ha KOTOPBIC OKIAUMKOM ObITH JIaH bl HCYEPIBIBAIOIIHE OTBETHI,

3acnywannas ANCCCPTALHS COCTOHT W3 OrJIaBJICHHMS, BBEJACHMS, TPEX [J1aB, KOTOpbIE
PasOUTBI HA pa3zenbl ¥ 3aKMOYeHH i 110 IJIaBaM, BbIBOJA, CITHCKA MCIIOJIL30BAHHOI JIHTEPATYPbI
13 91 HaumenoBanuii n ABYX npuioxerni. OcHoBHOe coJepikaHne AMCCepPTaLiy H3J105KEHO Ha
97 cTpanunnax.

ARTYQAJILHOCTL TeMBI Heeaea0BaNsL. B COBPEMEHHOM MHpPE (DYHKLUHOHUPYET CBBIIIE 2
ThIC. O0BEKTOB, IJIC PHMEHSICTCS CMEIIAHHAS TeXHOIOMHS JI0OBIYH, coueTarollas OTKPLIThIH H
MOJBEMHBIH  cnocobbl.  3a  mocieanue  noj ropa  JCCATHJICTHS  KOJHMUYECTBO  TaKMX
POM3BOACTBCHHBIX  IUIOMIAIOK  YBEIHUMIIOCH B/ABOE, YTO OOYCIOBICHO JOCTHIKEHHEM
KPHTHUECKHX IIyOMH B Kapbepax M HEOOXOAMMOCTBIO OCBOCHMS HMIKEJICHKALLIX rOPH30HTOB
HCKJIIOUHTENIBLHO MOJ3EMHBIM METOJIOM.

B Kbiproiscrane GobluMHCTBO pyHbIX MECTOPOIKICHHI] pacIoyoKEHbI B CIIOMKHBIX
FOPHO-TCOIOTHYECKUX YCIIOBHSX M COCTOAT M3 OTAEJBbHBIX PYAHBIX Tei (rHe3n) HeGOBLIMX
pasMepoB, CIH0KHOH (opMbl, pazdpocaHbl M0 BCEH MUIOWAAM M OTIHYAIOTCS KpaiHe
HEBBUICPIKAHHBIMI 5IEMEHTAMH 3ajieranust. [Ipu 5ToM MHOTHE 13 HHX OTpaGaTiBaloTes H GyAyT
orpaboTanbl KOMOHHHpPOBaHHBIM crlocoboM. Bmecte ¢ Tem, IpH KOMOHHHPOBAHHOI 0TpadoTKe
MECTOPOX/ICHHIT B OCHOBaHMM M OOpTax KaphepoB, OCTAIOTCA 3amachl pyJbl, KOTOpBIE
0TpabarThiBaTh OTKPLITLIM CHOCOOOM HE peHTabesbHO. OTpaGoTKy TakHX py/AHBIX YYacTKOB
BC/LYT IOA3EMHBIM HIJIH OTKPBITO-I10/13EMHBIM CIIOCOOAMH.

Hayunas Gasa mo jannoii Temaruke BechbMa OrpaHHMueHa, a 3HAUHMBIC JIOCTHIKEHHS
3aMKCHpOBaHbl JMIIL B OTACABHBIX paGotax. ClieloBaTe/bHO, paspadoTka d((PeKTHBHBIX
Cr1oco00B H3BACUCHHA 110/1C3HBIX HCKOMACMBIX H3 IyOHHHBIX H 3aKOHTYPHBIX 30H MPE/ICTABIISICT
co00#i aKTyaibHyIO HAYHYHO-TEXHHUYECKYIO 3a/1auy.

Pabora Bbmonnena B JKanan-AGaickoM  rocyaapeTBeHHOM YHHBEPCHTETE  HM.
b.Ocmonosa.

Konkpernoe sinunoe yuacrie aBropa B noJay4enun pesyanTaTon, 3I0/Kenunix s
AMCCEPTAUMM,  COCTOHT B NPOBEJCHHH CAMOCTOSTE/bHBIX HCCIICA0BAHMIL, B MONYUYCHHH
HAYUHBIX PE3YJILTATOB, HX aHAIN3C W (JOPMYJIMPOBAHHH OCHOBHBLIX BBIBOJOB, B 00OCHOBAHNH
MCTO/IMKH CO3JAHHS HOBBIX TEXHOJIOTHUCCKHX PelICHHIT PH KOMOHHHPOBAHHOI paspaboTke
CJIOKHBIX PYAHBIX TeJl, paspaboTKe TeXHOJOrHH KOMOHHHPOBAHHOI OTpabOTKH  CIIOWHBIX
PYHBIX T€JI Ha 11YOOKHX FOPH3OHTAX € MIPUMEHEHHEM MHOKOTO pas/ie/sonero [1EPEKPBITHSL..

Crenens 060CHOBANNOCTH 1 JOCTOBEPHOCTH MOJAYHEHIBIX pPe3yJbTaTos.,



[Tpencrasnennbie B TCOPETHYECKOI M MPAKTHUYCCKOH YHACTH TMOJIOKCHHS JIMCCEPTALIHH
OTPAKAIOT CTCNEHB JIOCTOBEPHOCTH PE3Y/bTaTOB NPOBEACHHBIX HecaeaoBanuii. [Toryucnnpie
aBTOPOM PE3ybTaTbl COOTBETCTBYIOT NPOBE/ICHHBIM panee HeceoBanusM. [Ipunsbie B padoTe
AOMyIUCHUs W orpaHuucHns o0OCHOBaHBI W OTpakeHbl B nosHoM oObeme. [Iposeachibie
HAy4YHbBIC HCCIICIOBAHHA MOXKHO XapakTepH3oBaTh Kak HayuyHo 0OOCHOBaHHBIC Pa3pabOTKH,
ofecneunBaiolme petieHne BakHbIX PHKIAAHBIX 331a4 B 06/1aCTH 06PATHBIX M HEKOPPEKTHBIX
3anay. [lpeacrapnennbie B paGoTe MCCaENOBAHHS JOCTOBEPHBI, BLIBOAbI H PEKOMEHJALIHH
000CHOBAHBI.

Crenenns HOBIBHBI NOJYYCHHBIX PE3YJALTATOB HCCIAC/0BANHSL.
OGocnoBana MeTOMMKA CO3/1aHHS HOBLIX TEXHOJOMMH NpH KOMOHMHMPOBAHHOW pa3paboTke
CJIOJKHBIX PYAHBIX TEI.
OGocHoBana TeXHONOrHs KOMOHHHPOBAHHOI OTPABOTKH MOAKAPHEPHBIX 3AICHKEIT ¢ TOPOIAHBIMHU
BKJIIOUEHHAMH, 00ecneunBaloLas noBbILCHHE MoKa3aTe/eil H3BIeUECHHs PY/bl H YCTOHYHBOCTD
IMOPO/IHBIX POCTIOEB,
IIpeioxkena TexHoaorus KOMOMHHPOBAHHOI OTPAGOTKH MOAKAPLEPHBIX 3aM1ACOB CHCTEMAMH
0JDTAKHOIO 0OpyLICHHS ¢ THOKHM Pa3/IC/IsIOUIMM IEPEKPBITHEM H3 JCHCTBYIOWIMX TI1y0OKHX
FOpH30HTOB, obecrneynBalonias yCToHuHBOCTL GOPTOB Kapbepa 3a CUeT BHYTPHKAPhEPHOTO
0TBAJI000OpA30BAHHSL.
Paspaboran crioco6 otpadoTki npuGopTOBLIX 3aM1aCOB ¢ 3aKAAKOI1, 103BOKIONLHIT 3HAUHTEBHO
COKPaTHTL YPOBCHDL NOTEPH PY/lbl, YMEHBIIHTL Pa3yO0KHBAHHE PY/bl, OBLICHTL 0E30MaCHOCTD
pabor.

ITpakTiueckas 3UA4NMOCTB HOJYHCHHBIX Pe3yabTaToB. [IpakTiucckas 3naunmMocts
MOJYUCHHBIX PE3YJILTATOB 3aKJII0YACTCS

I. OOpywenus MOUHBIX PYAHBIX Tel € TOPLOBBIM BBITYCKOM pYIABl  [03BOJSET

HCIIOJIBL30BATL  BBLICOKONPOM3BOAUTENILHOC — ropHoe  oGopyrosanue.  [lpumenenue

CAMOXOAHOr0  000pyAoBaHHs  00eCreYnBACT  MOBBILICHHE  NPOH3BOANTEILHOCTH

3a00iiHbIX pabovHX HA NOJArOTOBHTE/ILHO-HAPE3HBIX paboTax a0 10-15M3/uen. B CMEHY

(B 3-5 pasa) na ouuctubix — 10 20-30 M3/uen. B cmeny (B 2-4 pasa), CHHKEHHE

cebecTouMocTH J100bIuM py bl — Ha 15-25%.

2. CknazupoBaHue 1ycTbiX N0pojl B BbIPabOTaHHbIE NPOCTPAHCTBA BO BHY TPHKAPLEPHBII

OTBAJI CHHIKAET IKOJIOMHYECKYIO HArPy3Ky Ha OKPYKAIOLLYIO CPE/ly 32 CUCT CHHKCHHS

Iiouanei Bo BHEUIHUIE 0TBaJ1,

Menonpsosanme cncrem paspaGotkn ¢ ofpywenneM ¢ npuMenenneM rHOKoro

(o)

pasACISAIoOUICTO  ICPCKPLITHS  HA ,'lCﬁCTB'\’lOIUHX l‘Jl)’GOKHX Kapbepax 3HAUYUTEIILHO

YACHICBJIACT TPaCIOPTHPOBAHHEC Py bl



Cnennaasuocry, KOTOPOii cooTBererByer anceepramms. Jluccepranmonnas pabora
Taxeesoii A.P. CoOTBETCTRYET CcneunanbHocTH 25.00.22 - [eoTexHONOrHS (momsemuas u
OTKpbITast).

Moanora mnoxenus MaTepuaioB jccepranu B padorax, onyoaHKOBAHHBIX
COHCKATESIM:

[To marepuanam AnccepTaimu ony6iKkoBano 14 HayuHbIX padoT, B KOTOPBIX OTPAKEHbI
OCHOBHOC cCOlepkaHHEe M BBIBOABI AHCcepTauMM, B Tom uucie 10 - B JKypHaax,
pekomennosannblx HAK [IKP w PUHILL, 1 - B MaTepHanax MeyKAyHapoaHOH HayuHOM
KoH(epeHunu. 1 - 3apyOeIKHOM  MepHONYeCKOM u3Jlaunu, 2 - B KypHale,
3aPCTHCTPHPOBAHHOM B cicTeme Scopus. OCHOBHBIC pe3ybTaThl paboThbl IOKJIaABIBATHCE HA
MEIKLYHAPOJHBIX KOH(EpeHLMSIX.

CoorsererBue asropedepara COAEP/KRAHHIO IHCCEPTAIHH,

ABTOpe(epaT 10CTaTOUHO NOJIHO OTPaKaeT COJIEpIKAHIME AUCCEPTALMM H COOTBETCTBYET
HPEALABIACMbIM TPEOOBAHMAM, KaK 110 CTPYKTYPE, TaK H [0 YPOBHIO H3JI0IKCH I,

B pesynbrare obeymmenus o JmcceprallHonHoii - pabore  TakeeBoil  Anapl
Panvbepanesnoit na temy «PaspaGotka Texnonormii Bblemkn 3AKOHTYPHBIX 3aMacoB Ipy
KOMOHHMPOBAHHOH J100bIME CIIOKHBIX PyAHBIX TEy, IPCACTABJICHHON HAa COMCKAHHE YYeHOI
CTCMEHM KaHIMIATAa TEXHHYECKHX HAYK MO CHEeUMaTBHOCTH 25.00.22 - [eoTeXHONorus
(no/3emuas 1 OTKpbITast) GbUIM BLICKA3AHbI ClleAYIONIE,

3ameuanus n pexomenam no aucceprammonnoii pabore:
I. B auccepraunonnoii paGore OTCYTCTBYET OCHOBHBIC TEOMEXAHHUECKHE AaCIeKThI.

BIMAIOLLHE HA Pa3paboTKY TEXHOIOMHH OCBOCHHS MECTOPOIKACH Ui,

2. Teker ancceprauun TpebyeT CTHIHCTHUECKOI 00paboTKH 1 CoIepKUT OneyaTky.
[punumnuanbueix  Bospasenuii - o AUCCCPTALIMH  HET, 1O CBOCH  aKTyalbHOCTH.
[I0CTABJICHHOMN LEJIH, 3a/la4aM HCCIIE/I0BAHUS SIBJISICTCS AKTYANLHOH M CBOEBPEMEHHOI, HayyHas
HOBH3HA HE BLISbIBACT COMHEHUA. OLEHKA JMCCEPTALIMOHHOMN PaGOThI B Xose ee o0CyK/IeHuUs B
LICJIOM T10JIOKUTE IbHAS.
SAKIIOYEHUE

I Jceepranmonnas paGora Takeesoii A.P. sisercs 3AKOHYCHHON M BBINOJNHEHA
ABTOPOM  CAMOCTOAITC/IBHO  HA  JIOCTATOMHOM HAYYHOM  YpOBHiE, Huccepranonnas padora
CONCPAHT JIOCTATOMHOE KOJIMUCCTBO HCXO/HBIX AHAIH3HPOBAHHDIX JQHHBIX, HMECT MOSICHEH S,
PHCYHKH, uepTexu, Tabiuua. Ilo kaxiaoi rase u padoTe B LEIOM HMEIOTCH BBIBOJbI.
Jucceprauuns  npespcrasnser coGoii SABCPUICHHYIO  HAyUHO- HCCIIEN0BATENLCKYIO padoty,

BBITOJIHCHHYIO  Ha AKTYAJILHYIO TeMy, H C()()'l'BC'l'C'l‘B'\'C'l‘ 'I'])C()()Bﬁlll"l}l.\l, YCTAHOBJICHHbIM



«l10 (¢ \ oy o .
Honowceien o HOPSJIRE npHeysciems Yuenwix crenenciin, B paGote sajaun, peuenimnie

JWCCCPTANTOM, HMEIOT CyIecTnenoe SHAUCHIC JUIS pELICHus BOKHBIX TPHKIJIHBIX 3a1a1.
Astopedepar nosmoeriio coor BETCTBYCT COACPIKANMIO JIHCCePTAIIMH, TTOCTABICHION B
nedt nean i saauam HCCHCOBAIISI,

Y Ta0¢ b YV i ’ ’
Cunraem, uro Aneeeprarmonmas pabora noaHoCTHIO yaosjaersopsct 1pebopatuim,

HPCABSBISICMBIM . K KO TC KM Ameeepransiv, a ee asrop, Takeesa AP, saciykupact
HPHCBOCHHS YUCHOI CTenenn kanmiara Teximycekmux Hayk no cnennaininocru 25,0022 -
Feorexunonorns (noysemnas i OTKPbITAs).

Orsbin obeyxaen u yrsepicien sacesatmm Kaepoit PHIMUICCKHX TIPOIECCOB TOPHOTO

tpomssosctna KPCY um. B.H.Enbiunia, nporokon Ne 8 ot 25 mapra 2025 r.

pencenaren 3ace/anms, 3aBC/LY 10N
Kkaepoii  usivecknx  npoueccon FOpHOIo

HPOH3BOJCTBA Karjjar ~LCOJIOro-
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Cexperapn sacenanns

Besoposa H.B.

«25» mapra 2025 .
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