B JTuccepramumonnsiit Coser /[ 520.063.03
pu AO «Hayuneiit nearp BoerHUU 1o
IIPOMBILUICHHON U 9KOJIOTUYECKOH

0e3011aCHOCTH B I‘OpHOﬁ oTpaciiny»

ohUIMaJbHOrO ONIIOHCHTa Ha Jjuccepraunuio Hukonaesa Ausexcanjpa
Bukroposnua «Hayunoe obocnoBanue U pa3paborka TEXHHUYECKHX U
TEXHOJIOIMYECKUX PelICHUN 110 obeciedeHnIo 0e3011aCHOCTH TPy a Ha 1036 MHBIX
FOPHO,100BIBAIOIIHNX HPEUIPUSITUAX cpeacTBaMu aHEProdPPeKTUBHOM
BCHTWISILIAW», IIPEJICTaBICHHYI0O HA COUCKAaHHUE YYEHOW CTCIEeHH JIOKTOpa
TEXHUYECKUX HayK 110 creruaibHoctd 05.26.03 — lloxapHast 1 1poMBbIILICHHAs
0e3011acHOCTD (ropHast ITPOMBIIUICHHOCTS ).

Crpykrypa u 00bém padorsl

Jluccepranusi cOCTOMT W3 BBEACHHUSI, IIECTH IVIaB, 3aKJIIOYEHHUs], CIIMCKA
UCIIOJIL30BAHHBIX HCTOYHHUKOB M3 347 HauMeHOBaHMM,  BbIIOJHeHa Ha 298
cTpaHMIlaX MalIMHOIIMCHOIO TeKeTa, Bovaonmero 114 pucynkos, 21 tabiuity.

AKTYAJBHOCTH H30pAHHOKH TEMbI HCCJIC/IOBANU I

Tema jmccepTaliMOHHOIO HCCICJOBAHMSL, [IOCBSIIICHHAsT paspaborke U
HAy4YHOMY  OOOCHOBAHHMIO  TEXHOJIOI'MYECKMX U TEXHHYECKUX  PEUICHUH,
o0eCICYMBAIONIMX IIPOMBIIIICHHYIO U ITOXKAPHYIO 0€3011aCHOCTD B HOPMaJILHOM U
aBapUMHOM pEKHAMaxX BEHTHISLIMM IOJ3EMHBIX IPCHANPUATHNH  [TOCPECTBOM
9HEProodHPEKTUBHOIO IIPOBETPUBAHUSL, UMEET BAKHOEC XO3SUCTBCHHOC 3HAUCHHC
JUISL DKOHOMMKHM CTpaHbl. AKTYaJILHOCTE II0JIYyYEHHBIX PE3YJILTaTOB UCCIIE0BANNN
nmojrrepkuaercss  mm3kuM - KITJ[  npumensieMbix  crmocoboB W CpeJicTB
HAIPABJICHHOI'O  M3MCHEHMSI  TeMmIleparypbl  IIAXTHOH  armocdepnl,  He
YUUTBIBAIOIIMX IIPOIIECCHl AHEPro - U pecypcocdepexenus. [l pernenus
yKa3aHHBIX 3aJ1a4  COMUCKATEIh HCIOJB30BAI COBPEMCHHBIC HH(POPMAITMOHILIC
CHCTEMBI € DJICMCHTAMH aBTOMATH3alMM, [UMAPOBU3ALMA U OIITUMANLHONO
pacipeieIIeHusi BO3LYIIHbIX TOTOKOB, YTO COOTBETCTBYCT COBPEMEHHDIM METO)1aM
HAY4YHBIX MCCIEHOBAHUM M CHCTEMaM MOJCIMPOBAHUS  CIOXKHBIX CHCTCM.
Pesyiibrarsl vcciieIOBaHUA MOXKHO PEKOMEHJI0BATE JUISl IIMPOKOI'O BHEJIPEHUSI Ha
maxrax Poccuu, 4TO TakXKe IOJTBEPXKIaeT aKTyaIbHOCTL JMCCEPTAllMOHION0
UCCIICIOBAHHUSL.

Hay4nasi ujest jjuccepraluy JOIMYCCKUA CIIEAYET U3 aKTYaIbHOCTRIO TCMbI

HCCIIC/IOBAHUM, a CYIIHOCTh HAay4YHOM HJIeH SIBJISICTCS OPUIMHAIBHOW B YacTH
MCKYCCTBCHHOI'O PEryJIMPOBAHUAS BO3JLyXOpAaCIpPEACIICHUST MEXIY I0J3¢MHBIMU



BRIpA0OTKAMHU I[IPU  [OMOIIM IIOJIOKUTEIBHBIX M OTPUIATCNILHBIX  CPEJICTB
nposerpuBaHus. B juccepranMM  Ha  OCHOBE  BBUIOJIHEHHBIX — aBTOPOM
MCclie/loBaHui obocHoBaHa 1eih paboThl B BHJIC HAyYHOI'O OOOCHOBAHUS W
pa3pabOTKA TEXHUYECKUX U TEXHOJIOIMYECKHX pelIeHUH, obecieunBalonmx
[IPOMBIIUICHHYIO O€30IIaCHOCTh IMPEAIPUITHS B HOPMAJIbHOM U aBapUHHOM
pexHUMax IPOBETPUBAHUSI TOPHBIX BEIPAOOTOK.

Merojbl HCCJICIOBAHUSL OICHUBAIOTCS KaK COOTBETCTBYIOIIMC TCMC U
HAY4YHBIM 3a/la4yaM HCCJICJIOBAHUS, BBIIOJIHO OTIMYAIOTCS KaK IMOJHOTOM, Tak M
IIIyOMHOHM DKCIEPUMCHTOB, METOIAMH 00pabOTKH MX PE3yJIbTaTOB, B TOM YHCIIC C
MCIIOJIB30BAHUCM  KOPPEJISIIIMOHHO-PEIPECCUMOHHOI0 aHAJIN3a, METOJa KOHEYHbIX
DIIEMCHTOB.

Onenka BLIHOCHMBIX HA 3aIHTY HAYYHBIX MOJI0KCHHH.

Obecrieuenne 0O€301ACHOCTH BEJICHUSI TOPHLIX padoT 1IPU ONTUMAILHBIX
3arparax SHEPIrOPecypcoB JIOCTUIACTCS IIOCPE)ICTBOM PEryJMPOBAHUS PEIKUMOB
patorer ['BY, onpejeisieMblx 10 pe3ylibTaraM KOPPEJSIIIHOHHO-PEIPECCUOHHOI0
aHaJli3a, 4YTO  COOTBETCTBYET  YCIOBUSIM  OIEPATUBHOIO  YIIpaBJICHHUSI
BO3/lyXOpacIpeIeJICHUEM MEK/Ly IaXTHBIMU CTBOJIAMH.

Jlokazana BeposITHOCTL (OPMUPOBAHUSL IIPOOOK 10 CEUYCHUIO M INlyOuIe
BEPTUKAIBHBIX CTBOJIOB, YTO MOXKET IPUBECTH K OOJICHACHCHHUIO KPCITU B CMEKIBIX
CTBOJIAX.

PagHomepHbIii  1porpeB  BO3jlyxa  JIOCTHUIACTCs  pPacIOIOKCHUEM
TEIVIOOOMEHHUKOB 110 LIEPUMETPy  HaJIIIAXTHOIO  3JIaHMsl, IIpUMEHEHUEM
BO3JIYIIIHOM 3aBECHI, HMCIIOJIB30BAHUEM HU3KOIOTCHIIMAILHOIO TEIUIA JIbIMOBLIX
razoB ¢ KOTCJILHOM ycranoBKH. JlokazaHHOE aBTOpoM HAyUHOC OJIOXKCHHUC
XapaKTepU3yeTcs KOMIUICKCHBIM HCIOJB30BAHUEM KaK TPaJUMIUOHHBIX, TaK M
HOBBIX OPUI'MHAJILHBIX PEIICHU.

B jccepraiiun 000CHOBAHBI HOBBIEC HAYYHBIC IIOJIOKEHUS B BHJIC PEIICHHH
110 00ECICYCHHUIO PEeIUPKYIBIIUA BO3/lyXa IOCPEJICTBOM OBICTPOBO3BOJIMMbIX
IIaXTHBIX BEHTHJBIIIHOHHBIX YCTPOHCTB, YTO IIO3BOJISICT IOJHOCTLIO HCKIIOUHTD
BBIIAJICHUE KOHJ[CHcaTa B FTOPHBIX BhIpaboTKaXx.

AHAJIN3 HOBH3HbI HAY4YHbIX HCCJIC/IOBAHMH.

B xadecTBe 2JIEMEHTOB HOBU3HBI HAYYHBIX UCCIICIOBAHUMI BBISIBJICHBL:

-METOJMKA pacdyéra BEJWYMHBl M HAIPaBICHUSI ECTCCTBEHHONW  TsIM
[OJ3EMHOI0 TIPSMPUSITHSL [IPH MUHUMH3AIAKM 3aTpaT Ha DHEPropecypehl UL
IIPOBETPUBAHMSI;

-3aKOHOMCPHOCTH TEMIIEpaTypHOU W3MEHYMBOCTH BO3JyXa I10 CEYEHHIO
BO3J{yXOITOJIAIONMX CTBOJIOB ¢ O0Opa3oBaHMEM «BO3JYLIHBIX IIPOOOK», HYTO



SIBJISIETCSL  II[PUYMHON IOBBIIEHHOM OITACHOCTH M3MCHEHHsI TeMIIeparypHOro
peXrMa B CMEKHBIX CTBOJIAX;

- TeXHMYCCKME W  TEXHOJIOIMYECKHME pelieHdss 10  00eCHeYECHUIO
PaBHOMEPHOI'O PACIIPEJICICHUSL TCIUIOBBIX ITOTOKOB [0 IJIyOMHE H CEUYCHMIO
BO3/[yXOIIOAAIOIINUX CTBOJIOB;

- aBrOMaru3MpoBaHHas  CHUCTeMa [IPOBETPUBAHUSI  PYJLHHKA,
obecrieunBalonas I[POMBIIUICHHYIO O€3011acHOCTh 1IPU  padore pyJHuKa B
HITATHOM U aBapUHHOM PEKUMAX;

-CIIOCOO  IPOBETPUBAHUS IIOJM3EMHBIX BBIPA0OTOK 0€3 HCIOJIB3OBAHUS
JIOIIOJIHUTEIILHBIX UCTOYHUKOB ¢ IIPUMEHEHHEM OBICTPOBO3BOJIMMBIX [IEPEMBIUCK.

HocroBepHoctb M 000CHOBAHHOCTH  Pe3yJbTATOB  MCCIEIOBAHUH
IIOJITBEPK/IEHA CPAaBHEHUEM OKCIIEPUMEHTAIBHBIX W Ppacuérublx lapamerpoln
BO3/IYIIHBIX TEIUIOBBIX [TOTOKOB, II0JIOKUTEIBHBIMU YKCIIEPUMEHTAMM HUCIILITAHI
HIaXTHBIX BEHTHIISIIIMOHHBIX 1IEpEeMbIYCK.

[IpakTHyeckasi 3HAYUMOCTH HPOBEJAECHHBIX HCCJICIOBAHUI OLECHUBACTCS
BO3MOYKHOCTBIO TIPUMEHCHMUSI MCTOJIMKM pacyéra o0uepyIHUMYHOW TSIrM  IpH
M3MCHEHUHM PEXHUMa T[POBETPUBAHUS U yuéTe MHEPUHMOHHOCTH  CUCTEMDI
IIPOBETPUBAHUS B I[CIIOM 110 HPEIIPUSTHIO, UCKIIOUCHUEM «BO3/LYILIHLIX [IPOOOK
B BO3JIyXOIIOJIAIONICM CTBOJIC, CO3J/IaHUEM BO3JYUIHOM 3aBEChl, peallu3aliusl
PEBEPCUBHOIO PExKUMA JUIsI CHUYKCHUS BIIMSIHUS BBIpaOOTAHHOI'O IIPOCTPAHCTBA Ha
[apameTpsl IPOBETPUBAHUSI.

Cojiep>xaHue ¥ OCHOBHBIE 3alUIIIAEMble HAYUYHBIC TIOJIOKEHUS COOTBETCTBYIOT
nacropry creruraisnoctu 05.26.03 «lloxapnasi u pombiiienyas 0e301aciocThy
1o cieyrounm mynkram: 7,8,11,12.

AHaJIN3 COAePIKANUSI JIUCCCPTAIMH

B nepeoii 2nase couckareilb HpOBEN  OLIGHKY D(PGCKTUBHOCTH U
DHEPro3aTPATHOCTU CYLIECCTBYIONIEH CXEMBI MPOBETPUBAHUS B HOPMAILHLIX U
aBApPUHHBIX CHTYAlMsIX M JloKasaj, 4To paszpadorka M HaydHoe 00OCHOBAHMKC
TEXHAYCCKUX M TCXHOJOI'MYCCKUX PCUICHUH, 00CCICHUBAIOIIMX TTPOMBIILICHITYIO
U 11OXKapHyI0 0e3011aCHOCTh [10JI3EMHBIX IPEMIPUSTUA TOPHOPYAHOH OTpaciiu
MMEET BAXKHOC XO3SMCTBEHHOE 3HAYCHHE JUIS HKOHOMHKH CTpaHbL. IIpoBeiieno
pamKUPOBAHUE S5 OCHOBHBIX ()aKTOPOB, KOTOPBIC PEKOMEHYCTCs YYUTBIBATE IIPH
BBIOOPE CHUCTEMBl YIPABJICHHSI PEXKUMAMHU IIPOBETpUBAHUS. ABTOpP Ha OCHOBEC
HATYPHOT'O JKCIICPUMCHTA [PEJUIOKHUII HCIIOIB30BATh TEPMUH «ECTECTBEHIAs)
TSrQ JUISL BBISIBJIICHHUSI 3aKOHOMEPHOCTEH BO3JYHIHOIO 11OTOKA IIPH BAPLUPOBAHKH
00BEMHOI0 pacxojia Bo3lyxa.

Bmopas znaea mocssimeHa pa3paboTke HAay4dHBIX OCHOB  yIPaBJICHHs



IPOLIECCOM ITPOBETPUBAHMSI [IPA  BO3JCUCTBUHU  Cllydalnbix  (PaKTopoB 1pu
IIPOIHO3UPOBAHUM  BEPOSITHBIX PeKUMOB  padorsl 1'BY B 3aBucumocrtu  or
U3MCHSIIOIIMXCS.  BHEIIHMX YCJIOBUM M C Y4YETOM HHEPUHUOHHOCTH IIpolecca
BO3/1yXOpacIpe/IelIeHUs] MEXy I10J3eMHbIMUA T'OpPHBIMU BbIpaboTkamu. Jlokazana
JIOCTOBEPHOCTH ITapaMeTpOB HAPYXKHOI'O BO3JyXa ¢ YETOM JUHAMUKHU CIIydalHbIX
(axropoB maxTHOM aTMochepsl B mpesenax 85-90%.

UcciieioBanust 6 mpemoei 2aagée  JIUCCEPTALIMU  TTOCBSIIEHBl  AHAJIABY
CYHIECTBYIOHIMX CHUCTEM BO3JLyXOIIOJI'OTOBKH B XOJIOJIHOE BPeMsl 1'0J(a, CO3JIaHKIO
CIOCOOO0B U TEXHOJIOIMYECKUX PEUICHUH 110 YCTPAHCHUIO ITPUYMH BOZHUKHOBCHMSI
B BO3JLYXOIOJIAIONMX  CTBOJAX  «BO3JYLIHBIX IIPOOOK», MPCISITCTBYIONUX
[IPOBETPUBAHUIO 1IpU  HM3MeHEeHHH pexumoB padorer  [HIKY. Obocunosano
TEXHOJIOI'MMECKOE  PEHICHMC 110  HUBEJIMPOBAHUIO  HEIATUBHOIO  BIMSIHMS
UHQWIBTPAMK HAPYKHOI'O BO3JyXa IIPU PACHOJIOKEHUHU TEIIOOOMECHHHUKOB 110
[IEpUMETPY HAJUIIAXTHOIO 3JlaHusl, 4TO oOeclieurBaeT CHH)KCHHUE dHeprosarpar B
npepenax 11-18%.

B uemeepmoii 2nase paccMOTPEHBI CYIIECTBYIOIIME CUCTEMBI YIIPABICHUS
[IPOBETPUBAHUEM B HEIITATHBIX CHUTYyallUsIX, B TOM YHCIIE C HCIIOJIL30BAHUEM
JaCTUYHOI'O TTOBTOPHOI'O HCIOJIBE30BAHUSL (PCIMPKYIISIIIMK) Bo3Lyxa. Pesyinrarn
UCCIIC/IOBAHMN 11OJITBEP M, YTO IPPEKTUBHBIMUA TEXHUYCCKUMU YCTPOUCTBAMU,
O0CCIeUUBAIOIIMMUA  H30JSIIIMIO  BBIPAOOTAHHOIO  [POCTPAHCTBA  SIBJISICTCS
[IPUMEHEHHE  Pa3padOTaHHbIX  MOOWIBHBIX — OBICTPOBO3BOJMMBIX — HIAXTHBIX
BCHTHJISIHIIAOHHBIX [IEPEMBIUCK

B. namoi 2nage 1ipounsBeicno MareMaruveckoe MOJICIMPOBAIMEC CBOUCTH
npeJUIaracMol axTHOM BEHTWISITMOHHOW 1epemblukn (LHBII), na ocnosanmu
KOTOPBIX pa3zpaborafa ee¢ KOHCTPYKIHMsSI JUls YCJIOBHUH KaJUMHHBIX PYyAHMKOB (Ha
npuMepe BeIpaboTOK, TpoiJIeHHBIX KoMbaiHoM « Y paii-20Py). Ilpeioxen criocod
IPOBETPUBAHUSL  YKJIOHHOrO  Oyioka  Hedremaxrhl, 4ro  obecreuuBact
UCII0JIL30BAHUE HU3KOIIOTCHIIHAIIBHOW DHEPIrUr UCXOJISIIEr0 BO3/lyXa U CHUKCHNE
€ro BIIMSIHUSI HA OKPYIKAIOLLYIO CPeLy.

B wecmoit znage paccMOTPEHBI METOJIOJIOIHYECKHE OCHOBLI obeclieuenust
TpeOyeMbIX YCIIOBHM TpyJia T'OpHOpabouMx B JOOBMMHBIX Y4YacTKax IIpu
MOBBIIICHHBIX 3HAYCHUSIX TEMIIEpaTyphl BO3)lyXa B HUX.

Juunstit 6K1a0 couckarelsl NOATBEPKIACTCS Pe3y/IbTaraMyd UCCHIe/loBani 1
OITyOJIMKOBAHHBIMM ¢ yudactuem agropa Oosiee 150 nayunnix pador (36 B u3JlaHMsIX
BAK, 9 B uznianusix Scopus u Web of Science), a raoke 20 narenraMmu Ha I10JI€3HY10
MOJIeJIb U U300peTeHHE.



Hayuynasi 3HAa4YUMOCTH JIMYHOI'O BKJIAJAa aBTOPA  [10J(TBEPAIACTCSI
COJICpXKAHUEM JIUCCEepTallMk, O0BEMOM M OPUIMHAILHOCTBIO  IIPOBEJICHIBIX
TEOPETUYCCKUX M  AHAIATUYCCKUX HCCIEIOBAHUNA, HOBM3HOM [OJYy4YEHILIX
pe3yJIbTaToB U O0OOCHOBAHHBIMU 10 YTUM pe3yJibraramM HayYHBIMH I[10JIOKCHUSAMH,
a TaKKe CojepKaHueM IyOJIMKallMi 110 TeMe Jihccepraliii. AHalu3 yKazaHHbIX
UCTOYHHUKOB CBHJICTEIILCTBYET O HaydyHoll 3pernocth Hukonaesa  A.B. kak
yUeHOro, 00JIaJIAIONIEI0 3HAHUSIMHM, COOTBETCTBYIOUIMMMU  CTCIEHM JIOKTOPA
TEXHUYECKUX HAYK, CIIOCOOHOI'O HA BBICOKOM YPOBHE pelaTh CIOKHbBIC IPOOIICMDI
CO3JIaHMSI METOJIOJIOIMYECKUX OCHOB YIIPABJICHUSI IIAXTHBIMU IIOTOKAMU BO3JlyXa
IpU aBapuUHOM M HOPMAJILHOM PEXHUMax paboThl BEHTHISIIMOHHOM CXEMDI
[IAXTBHI.

AnpobGanusi pe3yjabTaToB padoThl [IPoBeJieHa B 00beMe, JIOCTATOYHOM JUlsl
O3HAKOMJICHMSI IHPOKOW HAYyYHOH OOINECTBEHHOCTH C OCHOBHBIMM HAy4HbLIMH
IOJIOKCHUSIMU M pe3yJibTaTaMM, 4YT0  I[IOATBEpXK/@ercst JoKjajamMd  Ha
IIPEJICTABUTEIIFHBIX CEMUHAPAX U KOH(DEPEHIUSIX.

Ily6uukanuu, orpaxalomue OCHOBHOE COACPKANUE IUCCePTANNH

Haydnast oOIIECTBEHHOCTh M CIEIMAIMUCTBI TOPHOIO HAIPaBICHUS UMCIOT
BO3MOXKHOCTH O3HAKOMMTLCS € 1IOCTAHOBKAMM, METOJIOJIOIMYCCKUMU OCHOBAMHM ¥
pesyiipratamu uccicjoBanni Hukosaesa A.B. 110 onyOnuMKoBaHHbIM Hay4ibim
paboram B HayuHbIX H3laHMsIX. B aBropedepare B JOCTATOYHON CTCICHM
M3JI0KEHBl OCHOBHBIC HJIEM W BBIBOJIBI JUCCepTallMy, [I0Ka3aHbl BKJIQ)[ aBropa B
IIPOBEJICHHOE HCCIIC/(OBAHKUE, CTENEeHb HOBU3HBI M IIPAKTHYCCKAS 3HAYUMOCTD
Pe3yJIETaTOB UCCIICIOBAHUM.

Coyeprkanue JIMCCEPTAlMH  TIOJIHOCTBIO  PAcKphITO B LIyOiIMKalMsX, A
apropedepar oTpakaeT OCHOBHOE COJCPIKAHUE JIUCCEPTALUH.

3amevanus

IToIOKUTEIILHO OICHUBASI K OTMEYAsl HECOMHEHHYIO npm\"l'nwéu\‘ylo 1
HAYYHYIO 3HAYUMOCTD M 10JIC3HOCTH BBIIOJIHCHHON Jiuccepraliuy, HeoOX0 MO
cJleNarh cn‘cuyloume 3aMCcYaHusL:

1. OJiHAM U3 METOJIOB MOJICJIMPOBAHUS B JIUCCEPTAIIMU [TPUHST YACIICHHLIN
METOJI KOHEYHBIX DJIEMEHTOB, OJIHAKO TEOPETUYCCKUE OCHOBBI DTOI0 METOJ1A JLLs

MOJICJIMPOBAHHKSL ITIOTOKOB BO3/[yXa B I'OPHLIX BI)IpaG()TK’dX HC HU3JIOKCHLI.



Z. B Jluccepranuu He [puBe/eHa OlCHKA BJIMSTHMS!
HU3KOIIOTEHITHAIBLHOI'O TeIlId U COCTaBa JBIMOBBIX 'a30B ¢ KOTEILHOW yCTAaHOBKK
Ha [1apaMeTpsl HaxXTHOH arMoc(epsl.

. % Pe3yiipTaThl YMCIICHHOIO MOJICIIMPOBAHUSI KapKaca BEHTHIISILIMOHHON
IIEPEMBIYKY C IIpUMeHeHueM rakeTa nporpamMMm ANSIS 1101poOHO U310KEHB! B
ISITOU IJIaBe JIUCCepTalliu, OJIHAKO B apropedepare 11pe)icTaBienbl TOILKO
KOHCTPYKIIMSI ¥ TEXHOJIOMMHYECKUE PEHICHUSI 110 DKCIUTyaTalluy lepeMbIdeK (Crp.
31-33), TO ecTh OTCYTCTBYIOT PE3YJILTATHl YHCICHHOIO MOJICJIIMPOBAHHUSL.

4. He sicHO, Kakue NPUHSITHI TPAHMYHBIC YCIIOBHUSL HIPU MOJICIUPOBAHNH
HAIPSDKEHHO-IC(POPMUPOBAHHIOIO  COCTOSIHMSI  CHJIOBOIO — Kapkaca  HIaxTHOM
BECHTHJISIITMOHHOM TiepeMbIukH (11.5.4.3 juccepralinu).

3 Cpe/it HeCyIIeCTBEHHBIX 3aMEYaHUH CIIC/yeT BBIICIUTE CIIC/YIOIIHE:
B Ta0J1. 5.4 juccepralyu OCIe/(HssI KOJIOHKA UMEET OJIMHAKOBLIC YHCIICHHDIC
3HAYCHHMSI, KOTOPHIC MOYKHO Obl BBIHECTH 3a ITIpe/ielibl TaOJIMIbl; HAa pUCyHKax 5.37
5.42 yxazana kamepa No2, a ke Tabiniisl 5.4 ykazana Tojbko kamepa Nel.

Ilo aBropedepary NIpUHIMITHAIBHBIX 3aMEUYaHUN HET.

Jakiniouenue

Paccmorpennast juceepranus SIBJISICTCSI 3aKOHYCHION Hay4HO-
KBAJIM(PUKAMOHHONM paboToOl, B KOTOPOH IpuBejeHa Merojoorudeckas 0asa,
TEXHOJIOIMYCCKUE M TEXHUYECCKHUE PELICHUS /ISl O0ECIICUCHHS! IIPOMBIIUICHHON 1
IOYKApHOW 0€3011aCHOCTH B HOPMAJILHOM M aBapUHHOM PEXKHUMAX ITPOBETPUBAHMSI
I0J[3EMHBIX ~ BBIPAOOTOK  I'OPHOPYAHBIX IPEAUPUSITHH € UCHOJIBL30BAHUCM
HHEProdIPPEKTUBHOIO [TPOBETPUBAHMSL.

Jlucceprammst pabora coorBercTBYerT TpeboBaHusM 1. 9 «llosoxenust o
HOPSUIKE TIPHCYXKJIeHusT y4deHbix crernenein» BAK P®, a ee asrop, Hukonaes
Anekcanjip BuxropoBuy, 3aciyKuBaeT INPUCBOCHUSI YUYCHON CTCICHH JIOKTOPA
TexXHuUecKkux Hayk 1o cretpaisioctu 05.26.03 — lloxkapnas ¥ npOMBIIIICHHAS
Oe3zoracHocTs (ropHasi MPOMBIIUICHHOCTL) 3a pa3padOTKy METO0JOTHYCCKOU
OCHOBBI, YHEProdP(GHEKTUBHBIX TEXHOJOIMYECKUX U TEXHUYCCKUX PEIICHMH JUIs
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o0ecCIIeYCHUS IIPOBETPUBAHUS CIOKHON CETH I0J[3EMHBIX BhIPaOOTOK. Buejpenuc
[OJYYCHHBIX PE3YJIbTATOB HCCICJOBAHUNA BHOCHT 3HAUYMUTEIBHBIA BKIAL B
pa3BUTHE CTPAHBIL.

OdunmaibHBIA ONIIOHEHT,

JIOKTOP TEXHUYCCKUX HayK,

mpodeccop,

3aBeJIYIONIMH Kadepoil Ire0TeXHOJI0rn1
DejepaabHOIO I'OCYIapCTBEHHOIO OI0KETHOIO
00pa3oBaTEeJILHOIO YUPEK/ICHUS BBICIIETO
oOpazoBaHusi

«Cubupckuii rocyiapcTBeHHbIA

WH)lyCTPUAILHBINA YHUBEPCUTET» Opsnos B. H.
OpsinoB Bukrop Hukosaesuy. 654057 r. Hosoky3nenk, np. bapauna, 25,

DejiepaibHOe  TOCYIAPCTBEHHOE  OI0/DKETHOE 00pa3oBaTebHOE  yUpexkICHHUE
BpICIICro  oOpazopanusi  «CHUOUPCKHKW  roCylapCTBCHIBIA WY CTPHAJILIBIH
yHuBepcurer», Kadexpa reorexsojiorud. lTen.  8-961-705-30-75  E-mail:
fryanov(@sibsiu.ru

Ilupp w© HamMmeHOBaHHWE Hay4yHoM  crenuansHoctd  25.00.22 -
«["eorexmosiorust (1o 3eMHast, OTKPBITAst U CTPOUTEIILHAS )»

S, OpsinoB Bukrop HukosiaeBud, asrop oT3bIBa, Jal0 CcoljlacMe Ha
BKJIIOYCHHE CBOUX ICPCOHAIBHBIX JIAHHBIX B JIOKYMEHTBI, CBSI3aHHBIC ¢ paboTOM
0PpabQTKy.
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HAHUCCEPTAIIMOHHOI'O COBETA, U UX ﬂaHLHeI/IHIyIO

«@f» /2 200w

Iojumucs Mpsinosa B, yjocrosepsiio:

Havanbuuk otjielia KaJipoB

OI'bOY BO «Cubupckuit

Mupounosa T.A.




