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C 1963 r. B PoccH.HCKOli <l>e):(epal\l:ll:I peaJil:13yeTCJf rrpaKTl:IKa rny6HHHOfO 

3axopoHeHl:IJf }[(PO, 3aKJIIO'IaIOI1\aJICJf B HX KOHTpOJIHpyeMOM HarHeTaHl:ll:I 'Iepe3 

CKBa)KHHbI B rny6oK03aJiefaIOI1\l:le BO,[(OHOCHbie ( 3KcrrnyaTal\l:IOHHbie) ropH30HTbI, 

H30Jil:lpoBaHHbie OT IIOBepXHOCTl:I 3eMJIH TOJIIl\eli BO,[(oyrropOB. B HaCTOJfil\ee BpeMJf 

ocyrn:ecTBJIJfeTCJf 3KCITJiyaTal\l:IJf Tpex rryHKTOB rny6l:IHHOfO 3axopoHeHl:IJf 

HH3KOaKTHBHbIX l:I cpe,[(HeaKTHBHbIX pa,[(HOaKTlIBHbIX OTXO,[(OB (11f'3 }[(PO): 

«CeBepcKl:IH» (r. CeBepcK, ToMcKaJI o6nacn, ), «.il:HMHTpoBrpa,[(CKl:IH» (r . 

.il:HMHTpOBrpa,[(, YJibJfHOBCKaJI o6JiaCTb) l:I «}[(eJie3HOropCKl:lll» (r. }[(eJie3HoropcK, 

KpaCHOJipCKllli Kpan). 

OcHOBHoe BHHMaHHe B ITepHO/:\ C03,[(aHl:IJf l:I <IJYHKl\HOHHpOBaHl:IJI 11f'3 }[(PO 

y):(eJIJIJIOCb HX 3KCITJiyaTal\HOHHOli 6e3oITaCHOCTH - B ITpon:ecce 3KCIIJiyaTal\HH B 

rpaHHn:ax ropHoro OTBO,[(a He,[(p Ha ITOCTOJfHHOli OCHOBe BbIIIOJIHJfJIHCb Ha6JIIO,[(emrn 

3a aHTporroreHHhIM B03,[(eHCTBl:leM Ha reoJIOfl:l'IeCKYIO cpe,[(y o6ycJIOBJieHHbIM 

3aXopoHeHl:leM }[(PO. Ocyrn:ecTBJIJfJICJf KOHTpOJib 3a ITOKa3aTeJIJIMH ,[(aBJieHHJf, 

TeMITepaTypbl, fa30BbI,[(eJieHl:IJf B pa3Mern:aeMbIX OTXO,[(aX, a TaK)Ke KOHTpOJib 

HaJIH'IHJf H CTeITeHH pacITpocTpaHeHHJf }[(PO B BbIIIIeJie)Kail\l:IX H 

3KCITJiyaTal\l:IOHHbIX ropl:130HTax COOTBeTCTBeHHO. 

BoITpOCbI o6ecITe'IeHl:IJf 6e30ITaCHOCTH 11f'3 }[(PO Ha ITepHO,[( IIOCJie l:IX 

3aKpbITl:IJf paccMaYpHBaJIHCb TOJibKO KOHl\eITTYaJibHO - Ha 3TaITe C03,[(aHHJf 6bIJil:I 

CqJOPMYJIHpoBaHbI 0CH0BHble IT0JIO)KeHHJI, KaCaIOil\HeCJf ITOCJie,[(CTBl:lli 3axopoHeHHJf 

}[(PO H B03M0)KHoro B03,[(eHCTBHJI Ha oKpy)KaIOil\YJO cpe,!\y l:I 'IeJioBeKa B 6yAyrn:eM. 

O):(HHM l:13 OCHOBHbIX KOHl\eITyYaJibHbIX ITOJIO)KeHl:lli JfBJIJfJICJf Te3HC O TOM, 'ITO 

ecTeCTBeHHbie 6apbepbI 6e30ITaCHOCTl:I (reOJIOfll'IeCKaJI cpe):(a) ,[(OJI)KHbI 

o6ecITe'Il:IBaTb JIOKaJIH3al\HIO KOMIIOHeHTOB PAO l:I orpaHl:l'Il:IBaTb B03,[(eHCTBl:le Ha 

'IeJIOBeKa ll OKPY)KaIOil\YIO cpe,!\y 3a C'IeT CBOl:IX ITpl:lpO,[(Hb!X CBOHCTB . .D:eTaJibHbIX 

)Ke ITpopa6oTOK BOIIpOCOB BbIBO,[(a ll3 3KCIIJiyaTal\llll ll Heo6XO,[(l:IMbIX ,[(JIJf 3TOfO 

perneHl:IH c,[(eJiaHo He 6brno. 

3To ITO,[(TBep)K,[(aeTCJf l:I pe3yJibTaTaMH Ml:ICCl:ll:I MAr AT3, OTMeTl:IBIIIen, 'ITO 

cyrn:ecTBeHHbIX ITpo6eJIOB B ITO,[(XO,[(e K o6ecrre'IeHl:IIO 6e30ITaCHOCTll ITPll 

3KCITJiyaTal\Hl:I Tif'3 }[(PO He Bb!JfBJieHO. O):(HaKO BOITpOCbl IIJiaHHpOBaHl:IJf 3aKpbITl:IJf 

TaKHX ITYHKTOB Tpe6yroT ,[(OITOJIHHTeJibHOli ,[(eTaJibHOli rrpopa6oTKH. B 'IaCTHOCTl:I, 

OTCYTCTByeT ITO,[(po6HaJI KOHl\eITl\Hlf 3aKpbITHJf 11f'3 }[(PO, BKJIIO'IaIOil\aJI 

o6ocHoBaHHe: 

- BbI6opa MaTepl:laJIOB ,[(JIJf 3aKpbITHJf 3KCITJiyaTal\HOHHbIX CKBa)KHH; 



- OTCYTCTBH51 BepTHKMbHOH MllrpaUilll pa,!ilIOHYKJIIl)-iOB ITO OTKpb!Tb!M H 

HerepMeTWIHb!M CKBa)KHHaM; 

- ,!iJIHTeJibHOCTil ITepHO)-ia pa)-irraurroHHOfO KOHTpOJI51 H MOHHTOplIHra 

crrcTeMbI 3axopoHeHil51 PAO rrocJie 3aKpbITH51 Tir3 )KPO, a TaK)Ke BeJIWIIlHbI 

pacqeTHoro ITeplIO,!ia ITPil rrpoBe)-ieHilll ITporH03HbIX pacqeToB; 

- pa6oTOC!IOC06HOCTil H 6e30ITaCHOCTil CKBa)KllH, 3a)-ieHCTBOBaHHbIX B 

ITpoBe)-ieHilH MOHilTOpHHra CHCTeMbl 3axopoHeHil51 p AO ITOCJie 3aKpb!Tll51 Tir3 
)KPO. 

IlepBoHa'laJibHbIM rrpoeKTOM cpoK 3KCITnyaTauurr Tir3 )KPO 6brn 

ycTaHOBJieH He 6oJiee 25 JieT. O)-iHaKO B CB513H C OTCJTCTBileM anbTepHaTilBHOH 

TeXHOJIOfllll OTBep)K,!ieHil51 H o6pa30BaHileM 60Jiblll0f0 o6beMa )KPO, a TaK)Ke C 

yqeTOM ITOJIO)KllTeJibHOfO Ollb!Ta ITpHMeHeHil51 rrpaKTHKil rny6HHHOfO 3axopoHeHil51 

}KPO, cpOK 3KCITJiyaTaUilll Tir3 }KPO HeO,!iHOKpaTHO rrpO,!iJieBMC51. Ilpu 3TOM, 

,!ia)Ke C yqeTOM Ha)-iJie)Kamero TeXHH'leCKOfO o6cJiy)KHBaHil51 H TeKymero peMOHTa, 

COCT051Hlle CHCTeM H 3JieMeHTOB Tir3 }KPO K HaCT051IUeMY BpeMeHil 6JIH3KO K 

ITpe,!ieJibHOMy. 

B COOTBeTCTBilH C 3THM )-illCCepTaUHOHHOe IlCCJie)-iOBaHile A.B. IloHil30Ba, 

ITOCB51IUeHHOe o6ocHOBaHilIO perneHilH ITO 3aKpb!TlIIO ITYHKTOB rey6rrHHOfO 

3axopoHeHirn )Kll,!iKllX pa,!iHOaKTilBHb!X OTXO,!iOB, 51BJI51eTC51 6e3ycJIOBHO 

aKTJMbHb!M. 

Har-1HaS1 HOBH3Ha H npaKTnqecKaSI 3HaqHMOCTh HCCJiel{OBaHHii 

,[(uccepTau;rr51 A.B. IloHrr3oBa xapaKTeprr3yeTC51 HecoMHeHHOii Hayqttoii rr 

ITpaKTH'leCKOH ueHHOCTbIO. B XO)-ie perneHH51 ITOCTaBJieHHb!X 3a)-ia<J: )-iHCCepTaHT 

ITOJIY'lllJI p51,!i HOBb!X Hay'IHb!X )-iaHHbIX, Hau6onee 3Ha'llIMbIMil Il3 KOTOpbIX 

51BJI51IOTC51 CJie)-iyIOIUile: 

- pa3pa6oTaH anropllTM OT6opa 3Ha'IIIMbIX <j:JaKTOpOB - oco6eHHOCTeii, 

co6bITIIH u ITpoueccoB (OCTI)- KOTopbre Heo6xo,!iHMO J'IIITbIBaTb ITPII pa3pa6oTKe 

cueHapIIeB 3BOJIIOUilll CHCTeMbl 3axopoHeHII51 p AO Il o6oCHOBaHIIII ee 

)-iOJifOBpeMeHHOH 6e30!laCHOCTII C yqeTOM rrpIIpO,!iHO-TexHoreHHOH crreullq:JIIKII 

Tir3 }KPO; 

- Il3J'IeH MexaHII3M 3aKOJIOHHOfO ITepeTOKa KOM!IOHeHTOB )KPO !IO CTBOJiaM 

CKBa)KIIH ITpIIMeHIITeJibHO K o6ocHOBaHil!Q )-iOJifOBpeMeHHOH 3KOJIOfII'leCKOH 

6e30ITaCHOCTII Tir3 }KPO Il ccpopMIIpoBaHa MaTeMaTII'leCKa51 MO)-ieJib 3aKOJIOHHbIX 

ITepeTOKOB, J'lIITbIBaIOIUM pe)KllMbl 3KCITJiyaTal(Illl Tir3 II ero ycJIOBII51 B 

ITOCT3KCITJiyaTaUIIOHHbIH rrepIIO,!i; 

- OITpe)-ieJieHbl 3aBIICIIMOCTII lpll3IIKO-MexaHII'leCKIIX Il Il30JI511(IlOHHb!X 

xapaKTeplICTIIK TaMTIOHa)KHbIX MaTeprranoB, IICITOJib3yeMbIX )-iJI51 JIIlKBII)-ial(IIII 

CKBa)KIIH Tir3 }KPO, OT pa3JIIl'IHbIX BII,!iOB BHeIIIHIIX B03)-ieHCTBIIH, 

COOTBeTCTBYIOIUHX ycJIOBH51M rrpII BbIBO)-ie II3 3KCITJiyaTal(Illl Tir3 }KPO, 

IlpaKTII'leCKOe 3Ha'CJ:eHIIe pa60Tbl TaK)Ke He Bbl3bIBaeT COMHeHIIH. B 

qacTHOCTII, ITO pe3JJibTaTaM BbIIIOJIHeHII51 pa60TbI: 

- c IlCITOJib30BaHIIeM pa3pa6oTaHHoro anropHTMa 6bIJIIl oTo6paHbl OCTI, 

Ba)KHble C TO'IKil 3peHII51 o6ocHOBaHil51 6e30ITaCHOCTII Tir3 )KPO II q:iopMilPJIOIUIIe 

Cl(eHapIIIl HOpMaJibHOH II aJibTepHaTIIBHOH 3BOJIIOI(IIII CIICTeMbl 3axopoHeHII51; 



- O[(CHCHI,I rpaHII[(hl II CKOpOCTII pacITpOCTpaHeHII51 KOMIIOHCHTOB p AO IIpII 

IIOTCH[(IIaJihHO B03MOJKHhIX C[(CHapII51X 3aKOJTOHHhIX rrepeTOKOB ITO CTBOJTaM 

CKBaJKIIH Tir3 )KpO «)KeJie3HoropCKIIH» IIOCJTe ero 3aKphITII51; 

- ITO ITOJTyrICHHh!M rrepe'IH51M XapaKTepHh!X ,!(JT51 Ilr3 )KpO OCTI BITCpBhIC 

pa3pa6oTaHhI KOH[(CITTYaJihHhIC ITOJTOJKCHII51 K o6ocHoBaHII!O peIIIeHIIH ITO 

6e30IIaCHOMY 3aKph!TII!O TaKIIX o6'heKTOB II CIICTeMe opraHII3a[(IIOHHO­

TCXHII'ICCKIIX Mep .!(JT51 o6ecITe'IeHII51 ITo::narrHoro 6e3orracHoro 3aKphITII51 Tir3 
)KPO. OITpe.n:eJTeHhI pa3JTII'III51 B rro.n:xo.n:ax K pa6oTaM .!(JT51 ITepIIO.!(OB 3aKphITII51 II 

KOHTpOJT51. 

YKa3aHHOe Hay'IHOe II ITpaKTII'ICCKOe 3Ha'IeHIIe pe3yJThTaTOB IICCJIC,!(OBaHIIH 

,!(JT51 BhIBO,!(a II3 3KCIIJTyaTa[(IIII Tir3 )KpO IIO,!(TBepJK.!(aeTC51 IIX IICIIOJTh30BaHIICM 

ITpII: 

- <popMIIpOBaHIIII II peaJIII3a[(IIII focKOpITopa[(IICH «PocaTOM» TiporpaMMhl 

pacqeTH0-3KCITepIIMCHTaJihHhIX IICCJTC,!(OBaHIIH ITO o6ocHOBaHII!O II O[(CHKe 

,!(OJiroBpeMeHHOH 6e3oITaCHOCTII IIYHKTOB rJTy6IIHHOro 3axopoHeHII51 JKII,!(KIIX 

pa,!(HOaKTilBHhIX OTX0,!(0B B [(CJI51X peaJIH3a[(IIIl peKOMCH,!(aIIIIH MllCCilll MAf AT3 

«MeJK,n:yHapO.!(HOe 3KCIIepTHOe paccMorpeHIIe rrpaKTHKil rey6oKOH 3aKa'IKil 

)!(lf):IKHX pa,n:HoaKTilBHhIX OTX0):10B B PocCHHCKOH <I>e.n:epa[(HH»; 

- pa3pa6oTKe Tpe6oBaHHH ITO o6ecrre'IeHH!O 6e30ITaCHOCTil rryHKTOB 

3aXOpOHCHil51 p AO, 3aKpeIIJTCHHh!X <pe.n:epaJihHhIMil HopMaMH Il rrpaBHJiaMH B 

o6JTaCTil IlCITOJTh30BaHil51 aTOMHOH 3Hepnm: 

0 «Tpe6oBaHil51 K COCTaBy Il co.n:epJKaHH!O OT'ICTa ITO o6ocHOBaHH!O 

6e3orracHOCTH ITYHKTOB 3axopoHeHH51 pa.!(HOaKTHBHhIX OTXO,!(OB» 

(HTI-100-17). 

0 «CocTaB Il co.n:epJKaHHe OT'IeTa ITO o6ocHOBaHH!O 6e30ITaCHOCTH 

ITYHKTOB rJTy6HHHoro 3axopOHCHH51 JKH,!(KHX pa.n:HoaKTHBHh!X 

OTXO):IOB» (PE-139-17) B qacTil rm.n:roTOBKH peKOMCH,!(a[(IlH ITO 

Bh!IIOJTHCHH!O O[(CHKil ,!(OJiroBpeMeHHOH 6e30ITaCHOCTH TI3PO Il 

o6ocHOBaHH!O 6e30ITaCHOCTH Tir3 }KPO, 

0 «OueHKa ,n:oJiroBpeMeHHOH 6e30ITaCHOCTH ITYHKTOB rJiy6HHHOro 

3axopoHeHH51 pa,n:HOaKTilBHh!X OTXO,!(OB» (PE-003-21). 

O6oCHOBaHHOCTh tt ,!(0CT0BepH0CTh HayqHhIX IlOJIO~eHHH tt BhlB0)l0B 

O6oCHOBaHHOCTh Il ):IOCTOBepHOCTh pe3yJihTaTOB pa60Thl ITO):ITBeplK.!(aeTC51 

IlCITOJ!h30BaHHeM aTTCCTOBaHHhIX MCTO,!(HK pacqera Il CTaH,!(apTHhIX MCTO,!(OB 

3KCIIepHMCHTaJihHOro orrpe,n:eJieHH51 3Ha'ICHHH BCJIH'IHH, a TaKJKe xopoIIIerr 

CXO,!(HMOCTh!O pe3yJihTaTOB MO):ICJIHpOBaHH51 C .n:aHHhIMH HarypHh!X H3MepeHHH. 

Pe3yJThTaThl pa6oThl oITy6JIHKOBhIBaJIHCh B peueH3HpyeMb!X JKypHaJiax Il 

rrpoIIIJTH aITpo6auH10 Ha 3ace,n:aHH51X HayqHo-rexHH'ICCKoro coBeTa <I>EY «HTU: 

5IPE», focKoprropa[(HH «PocaToM» N IO «3KoJiorH51 H pa.n:Ha[(HOHHM 

6e3oIIaCHOCTh» Il N 5 «3aBepIIIa!OI[(a51 CTa,n:H51 51,n:epHoro TOIIJIHBHoro [(HKJia», 

Hayqm,rx KOH<pepeHI.(H51X H CCMHHapax. 

PeKOMCH)la[IHH no HCil0Jih30BaHHIO pe3yJihTaTOB )lHCcepTa[IHH 



Pe3yJibTaTI,I ,IIHCCepTaIIHOHHOro HCCJie,IIOBaHHJi HeCOMHeHHO ,IIOJDKHbI 6bITb 

HCIIOJib30BaHbI KaK Teopenr"IeCKaJi 6a3a ,!\JIJi peaJIH3aIIHH rrporpaMM BbIBO,lla H3 

3KcrrnyaTaIIHH rryHKTOB rny6HHHOro 3axopoHeHHJi JKH.[IKHX pa.[IHOaKTHBHbIX 

OTXO.[IOB. KpoMe Toro, rrpHMeHeHHe ,11aHHbIX IIO.[IXO.L(OB rrpH BbIBO,lle H3 

3KCIIJiyaTal\HH 3Hal:JHTeJibHOro 1:JHCJia IIJIOIIIa.[IOK 3axopoHeHHJi rrpoMbIIIIJieHHbIX 

JKH.L(KHX TOKCH"IHbIX OTXO,!\OB (He MeHee orraCHbIX, 1:JeM JKH.[IKHe pa,IIHOaKTHBHbie 

OTXO.Llbl) HeCOMHeHHO 6y.[leT crroco6cTBOBaTb IIOBbIIIIeHHfO 6e30IIaCHOCTH B 

.[IOJirocpo"IHOH rrepcrreKTHBe H TaKHX ofrbeKTOB. 

Kpan~aH xapaKTepHCTHKa 0CH0BH0ro C0Aep,icaHHH AHCCepTal.lHH 
)],HccepTal\HOHHaJl: pa6oTa A.B. IIoHH30Ba H3JIOJKeHa Ha 173 CTpaHHIIax 

MaIIIHHOIIHCHoro TeKCTa H COCTOHT H3 BBe.L(eHHJl:, 1:JeTbipex rJiaB, 3aKJif01:JeHHJi, 

CIIHCKa COKpaIIIeHHH H ycnoBHbIX o603Hal:JeHHH H CIIHCKa mnepaTypbI. 

)],HccepTaIIHOHHali pa6oTa rrpoHJIJifOCTpHpoBaHa 31 pHCYHKOM, 8 Ta6JIHIIaMH. 

CrrHCOK JIHTepaTypbl BKJifO"IaeT 114 HCTO"IHHKOB. 

Bo BBe,lleHHH aBTOp OIIHCbIBaeT aKTYaJibHOCTb HMefOIIIeHCJi Hay"IHOH 

rrpo6JieMbI, <pOpMJIIHpyeT IIeJib, 3a.L(al:JH HCCJie,IIOBaHHJi. 

B nepBOH rJiaBe BbIIIOJIHeH aHaJIH3 pe3yJibTaTOB HCCJie.L(OBaH!l.ll B o6JiaCTH 

06ecrre1:JeH!l.Ji 6e30ITaCHOCTH IIr3 )Kp0, llCIIOJib3YeMbIX MaTeMaTHl:JeCKHX MO.L(eJiell, 

rrpHHI.\HIIOB 06ecrre1:JeHHJi ero 6e30IIaCHOCTH. TaKJKe B pa3.[leJie .[leTaJibHO 

oxapaKTepH30BaHbI oco6eHHOCTH reoJIOrHl:JeCKHX ycJIOBHH pa3MeIIIeHHJi IIr3 )KPO, 

COCTaB ero HHJKeHepHo-TeXHHl:JeCKHX coopyJKeHHH, H30JIHpyeMbIX p AO, "ITO 

JiBJIJl:eTCJi o6ocHOBaHHbIM C II03Hl\llll Bbipa60TKH H o6ocHOBaHHfO peIIIeHHll ITO 

6e30ITaCHOMY 3aKpbITHfO ITYHKTOB rny6HHHOro 3axopoHeHHJi JKH.[IKHX 

pa,!\HOaKTHBHblX OTXO.L(OB. B Kal:JeCTBe pe<pepeHTHOro 061,eKTa BbI6paH IIr3 )KPO 

«)Kene3HoropcKHH». B ITOJib3Y ITpH3HaHHJl: IIr3 )KPO «)Kene3HoropcKrrrr» 

pe<pepeHTHbIM 061,eKTOM CBH.L(eTeJibCTBYfOT: - «KoppeKTHO cpe.[IHHe», ITO 

cpaBHeHHfO C IIr3 )KPO B r. CeBepcKe ll r. )],HMHTpOBrpa.[le, 061,eMbl H aKTHBHOCTH 

3axopoHeHHbIX )Kp0; BpeMJl: 3KcrrnyaTaIIHH IIr3 )Kp0; HaJIH"IHe HaH6onee 

IIIHpOKoro 1:JHCJia TeXH0JIOI'Hl:JeCKHX OITepaIIHll ITPH Y.LlaJieHHH OTX0,!\0B 

(HarHeTaHHe ITO,!\ ,llaBJieHHeM, CB060.L(Hblll HaJIHB, pa3rpy30l:JHbie CKBaJKHHbl HT . .LI,); 
reonorHl:JeCKHe ycJIOBHJi, ycJIOJKHeHHble HaJIHl:JHeM TeKTOHH"IecKoro HapyIIIeHHJi 

(IIpaBo6epeJKHbill pa3JIOM) H 6JIH30CTbfO OTKpbITOll rH.[lpOc<pepbI (peKa EHrrcen ll 

ee ITPHTOKH). 

BTopaH rJiaBa ITOCBJl:IIIeHa pa3pa6oTKe CllCTeMbI oco6eHHOCTeH, co6bIT!l.ll H 

ITPOIIeCCOB, BaJKHbIX ,!\JIJi o6ocHOBaHHJi .L(OJII'OBpeMeHHOH 3KOJIOI'Hl:JeCKOH 

ITpHeMneMOCTH IIr3 )KPO. 

)],nll: 3Toro pa3pa6oTaH anropHTM oT6opa OCII B paiioHe rr Ha ITJIOIIIa.L(Ke 

pa3MeIIIeHHJi II3PO, KOTOpbre MOryT OKa3bIBaTb B03.L(eHCTBHe Ha 6e30ITaCHOCTb 

cHcTeMbI 3axopoHeHHJl: PAO. 

3a ocHoBy ITPH pa3pa6oTKe anropHTMa oT6opa OCII oITpaB.L(aHH0 6bln rrpHHliT 

peK0MeH,110BaHHbIH MAf A T3 rrepe"IeHb OCII. IIpH pa3pa6oTKe anroprrTMa y1:JTeHbI 

oco6eHHOCTH IIr3 )Kp0 H HX OTJIH1:JHJi OT Tpa.[(HIJH0HHbIX (MeJKeyHapO.[(HO 

ITpHHliTbIX) rryHKT0B 3axopoHeHHJl: TBep.[(bIX PAO. 



C n:crroJib30Bam1:eM pa3pa60TaHHoro arrropHTMa 6urrn: oTo6paHbI OCTI, 

Ba)KHb!e C TO'IKH 3peHH51 o6ocHOBaHH51 6e3orracHOCTH IIT3 )KPO H q>opMHp)'IOIIIHe 

CIIeHapn:n: 3BOJII-OIIHH CHCTeMbI 3axopoHeHH51: 

- HOpMarrbHOH 3BOJII-O!IHH, OTpa)!(aIO!IIHH Han:6orree Bep051TH)'l-O 

( ecTeCTBeHH)'l-0) 3BOJII-O!IHI-O CHCTeMbI 3axopoHeHH51 p AO; 

- aJibTepHaTHBHbie, Y'IHTb!BaI-OIIIHe co6b!TH51 MaJIOBepo51THbie, HO crroco6Hb!e 

OKa3aTb cyUieCTBeHHOe BJIHl'IHHe Ha ,n:orrroBpeMeHH)'IO 6e30IIaCHOCTb CHCTeMbI 

3axopoHeHHl'l PAO. 

,I(rr5I OT,n:eJibHbIX co6bITHH n: rrpoIIeCCOB, rrpe,n:cTaBJI511-0IIIHX Han:6oJibIIIYI-O 

OITaCHOCTb ,I(JI51 ,n:orrroBpeMeHHOH 6e30ITaCHOCTH IIT3 )KpO BbIIIOJIHeH aHaJIH3 

CBe,n:eHHH ITO HX pa.3BHTHI-O, ITOJiyqeHHbIX B pe3yJibTaTe B03HHKHOBeHH51 ITO,n:o6HbIX 

co6b!THH H rrpoIIeCCOB B ITepn:o,n: 3KCITnyaTaIIHH IIT3 )I{PO. 

TpeThH rJiaBa ITOCB51IIIeHa MO,n:errn:poBaHHl-0 rrpoIIeCCOB, Ba)KHb!X ,I(JI51 

,n:orrroBpeMeHHOH 3KOJIOfH'ieCKOH rrpn:eMJieMOCTH IIT3 )I{PO. 

,[(rrl'l 3TOro ,n:eTaJibHO pacCMOTpeH MexaHH3M q>opMHpoBaHH51 H pearrn:3aIIHH 

o,n:Horo H Han:6orree OITaCHbIX rrpoIIeCCOB, Be,n:yUiero K BbIHOCY pa,n:HOHYKJIH,I(OB H3 

o6rraCTH 3axopoHeHH51 - 3aKOJIOHHOro rrepeTOKa. 

Tio pe3yJibTaTaM ,n:aHHOro aHaJIH3a cqiopMHpoBaHa MO,I(eJib 3aKOJIOHHbIX 

rrepeTOKOB KOMIIOHeHTOB p AO ITO CTBOJiaM CKBa)!(HH. B Mo,n:enn: pearrH30BaH 

HeCTaIIHOHapHb!H pe)KHM TpexMepHoro ITO CTPYKType IIOTOKa IIO,I(3eMHbIX BO,I( H 

BOCIIpOH3Be,n:eHa OCHOBHlli! oco6eHHOCTb rn:,n:poreonorn:qecKHX ycJIOBHH - Harrop 

IIO,I(3eMHbIX BO,I( B 3KCIIJiyaTaIIHOHHOM ropH30HTe HH)Ke, 'ieM B BbIIIIeJie)KaUieM 

6yqiepHOM. Y'ITeHbI rrpoIIeCCbI HHq>HJibTPaIIHOHHOro IIHTaHH51 H HCIIapeHH51 

IIO,I(3eMHbIX BO,I(. rpaHH'IHble H Ha'iaJibHb!e ycJIOBH51 MO,I(eJibHOro 

reoq>HJibTpaIIHOHHOro IIOTOKa Ha yqacTKe MaKCHMaJibHO rrpn:6JIH)KeHbI K pearrbHbIM, 

ycTaHOBJieHHb!M ITO pe3yrrbTaTaM aHaJIH3a rn:,n:po,n:n:HaMH'ieCKOH CTPYKTYPbl 

IIOTOKOB rro,n:3eMHbIX BO,I( pa.3JIH'IHb!X BO,I(OHOCHb!X ropH30HTOB. 

MHoroBapn:aHTHOe Mo,n:errn:poBaHHe pa.3BHTH51 rrpoIIecca 3aKOJIOHHOro 

rrepeTeKaHH51 IT03BOJIHJIO ycTaHOBHTb, 'ITO OCHOBHb!MH ITapaMerpaMH, 

orrpe,n:eJI511-0IIIHMH rrpocTpaHCTBeHHO-BpeMeHHble 3aKOHOMepHOCTH H3MeHeHH51 

HaITopa H KOHIIeHrpaIIHH BeUieCTB B KaHarre, MOryT 51BJI51TbC51 BepTHKaJibHbIH 

K03(p(pHIIHeHT qJHJibTpaIIHH H rrpo,n:oJibHlli! ,I(HCITepCHBHOCTb cpe,Ubl B KaHarre. 

Pe3yJibTaTbl MO,I(eJibHb!X 3KCITepHMeHTOB II03BOJIHJIH OIIeHHTb B03MO)KHbie 

3Ha'ieHH51 3THX ITapaMeTpOB H ,n:n:aIIa.30H HX H3MeHeHH51 B ITpOCTpaHCTBe H BpeMeHH. 

BbIIIOJIHeHO cpaBHeHHe pac'ieTHbIX H 3KCIIepn:MeHTaJibHbIX ,n:aHHbIX, 

ITOKa3aBIIIee, 'ITO MO,I(eJib a,n:eKBaTHO OITHCbIBaeT ,I(HHaMHKY rpaHH!Ibl o6rracTH 

MHrpaIIHH KOMIIOHeHTOB PAO B BepTHKaJibHOM HarrpaBJieHHH ITO 3aKOJIOHHOMY 

rrpocTpaHCTBY CKBa)!(HHbI - Ha6rr1-0,n:arrocb xopoIIIee COBIIa,n:eHHe ee qiaKTH'ieCKoro 

H pac'ieTHOro IIOJIO)KeHH51 BO BpeMeHH. 

B xo,n:e Mo,n:errn:poBaHH51 TaK)Ke BbIIIOJIHeHa OIIeHKa 3q>q>eKTHBHOCTH 

rrpn:MeHeHH51 pa.3JIH'IHb!X peIIIeHHH ITO ITpe,n:OTBpaUieHHl-0 3aKOJIOHHbIX rrepeTOKOB 

)KH,I(KOCTeii ITO CTB0JiaM CKBa)KHH - ITpHMeHeHH51 6orree IIpO'IHOro n: MeHee 

rrpoHHUaeMoro TaMIIOHa)!(HOro IIeMeHTa, C03,I(aHH51 rrpeBeHTHBHb!X 

rH,n:poH30JI51UH0HHb!X 3aBec B0Kpyr CTB0JI0B CKBa)KHH, rrpn:MeHeHH51 COBepIIIeHHbIX 

TeXHOJIOrHH ueMeHTHpoBaHH51 CKBa)KHH. 



Do pe3yJibTaTaM Mo,uemrpoBaHIDI Bbll10JIHeHO paHlKHpOBaHIIe CKBalKHHHOro 

q:>OH)la ITO BepoHTHOCTH B03HHKHOBeHHH 3aKOJIOHHOro ITepeTOKa. 

TaKJKe B rJiaBe ITpirne,ueHbI pe3yJibTaThl OITpe,ueJieHHH q:>H3HKO-MeXaHff'IeCKHX 

xapaKTepHCTHK TaMITOHaJKHbIX MaTepHaJIOB, HCITOJib3yeMbIX )lJIH JIHKBH)lau;HH 

CKBalKHH fIT3 )I{PO. 

TipoBe,UeHbI pe3yJibTaTbI Bbll10JIHeHHbIX na6opaTopHb!X HCCJie,UOBaHHH ITO 

ou;eHKe BJIHHHHH pa3JIJAqHb!X q:>aKTOpOB, B03)leHCTBYJOiu;HX Ha ITOKa3aTeJIH 

3aiu;HTHb!X CBOHCTB TaKHX MaTepHaJIOB: 

- COCTaBy B03)leHCTBYJOiu;IIX BO)lHb!X cpe.u ()I{PO H BO.Ubl 3KCITJIYaTaIIHOHHbIX 

ropH30HTOB); 

- TeMITepaTJPHOMY B03)leHCTBHIO; 

- COCTaBy ITPHMeHHeMbIX TaMITOHalKHbIX MaTepHaJIOB; 

TipoBe,UeHHaH KOMITJieKCHaH OIIeHKa H3MeHeHHH q:>ll3HKO-MexaHJAqeCKHX 

CBOHCTB TaMITOHalKHbIX MaTepHaJIOB IT03BOJIHJia ycTaHOBHTb 3aBHCHMOCTH 

ITpe,ueJIOB ITpoqHOCTH, ITJIOTHOCTH, BO)lOHeITpOHHu;aeMOCTll H K03q:>q:>HIIHeHTa 

q:>HJibTpau;HH 3THX MaTepHaJIOB OT BpeMeHH KOHTaKTa C BO)lHbIMll cpe,uaMH ITPH 

BapbHpOBaHHH 3HaqeHHH TeMITepaTypbI. 

qeTBepTaR rJiaBa ITOCBHiu;eHa pa3pa6oTKe KOHIIeITTJallbHbIX ITOJIOJKeHHH ITO 

o6oCHOBaHHIO .uonroBpeMeHHOH 6e30ITaCHOCTH CllCTeMbI 3axopoHeHHH p AO ITOCJie 

3aKpbITIDI IIT3 )KPO. 

Ha OCHOBe aHaJIH3a pe3yJibTaTOB, ITonyqeHHbIX B xo.ue )lHCCepTaIIHOHHOro 

HCCJie)lOBaHHH ITpe,uJioJKeHa CHCTeMa opraHH3aIIHOHHO-TeXHH'IeCKHX Mep ITO 

06ecITeqeHHIO 6e30ITaCHOCTH 3aKpb!TIDI IIT3 )KPO, OITpe.ueneHbI OCHOBHb!e 

KOHIIeITTYaJibHbie ITOJIOJKeHHH ITO .uonroBpeMeHH0MY MOHHT0pHHry CllCTeMbl 

3axopoHeHHH PAO ITocne 3aKpbITHH IIT3 )I{PO, 

B u;eJI0M )lHCCepTaIIHH A.B. TioHH30Ba HaITHCaHa xopoIIIHM TeXHJAqecKHM 

H3b!KOM ll RBJIReTCR 3aKoHqeHHbIM HCCJie,[(oBaHHeM, C00TBeTCTBYJOiu;HM CTarycy 

HayqHQ-KBaJIHq:>HKaIIHOHHOro Tpy,ua. TionyqeHHbie B xo.ue Bbll10JIHeHHH pa60Tbl 

,uaHHbie OITy6JIHKOBaHbI B 18 HayqHbIX pa6oTax, H3 HHX 8 CTaTeH OITy6JIHKOBaHbI B 

H3,UaHmrx, BKJIJOqeHHbIX B ITepeqeHb BAK PoccHH. MaTepnanbI ,uHccepTaIIHH 

)l0KJia,UbIBaJIHCb Ha 13 HayqHb!X KOHq:>epeHIIHHX H ceMHHapax BcepoccHHCKOro H 

MeJK,uyHapo,uHoro 3HaqeHHJI, qTo roB0pHT 0 )l0JilKH0M ypoBHe HX arrpo6au;Hll. 

ABTOpe(j:>epaT H OITy6JIHKOBaHHhle pa60Tbl )lOCTaToqHo II0JIH0 OTpaJKaIOT 0CH0BH0e 

co,ueplKaHHe )lHccepTaJlHOHHOH pa60TbI. 

Bonpocbl H 3aMeqaHHR no CO,[(epmaHHIO ,[(HCCepTaIIHH 

HecMOTpH Ha MH0roqJAcJieHHbie )l0CT0HHCTBa )lHCCepTaIIHH, B Hell HMeIOTCJl 

OT,UeJibHbie He,uoqeThl, K0T0pbie Bhl3bIBaIOT B0ITp0Chl: 

1. B KaqecTBe Han6onee orracHoro OCTI B pa6oTe paccMoTPeH 

3aKOJIOHHb!H rrepeTOK. O,uHaKO K0JIJAqecTBeHH0ro II0)lTBepJK,UeHHJl ero 

HaH60JibIIIeH orracH0CTH, paBH0 KaK ll qncnoBoro paHlKHpOBaHHH BJIHHIOiu;HX Ha 

IIOKa3aTeJIH 6e30IIaCHOCTH IIT3 )KPO OCTaJibHhlX q:>aKTOpOB He rrpHBe,UeHO. 

PeKOMeH,uyeTCJl B xo.ue )laJibHenmen pa60Thl BbIII0JIHHTb K0JIJAqecTBeHHYIO 



классификацию факторов ОСП по степени опасности на основе оценки 

чувствительности модели безопасности ПГЗ. 

2. Разработанная модель позволяет осуществлять прогноз влияния на 

безопасность одного из ОСП. Каким образом необходимо проводить учет 

остальных ОСП. Предлагаемый комплексный подход предусматривает для их 

учета разработку соответствующих моделей? И для каких ОСП они должны 

разрабатываться. 

3. Каковы рекомендации по переходу от выделенного перечня ОСП 

к сценариям эвоmоции системы захоронения РАО, на которых должны 

базироваться оценки долговременной безопасности . 

Приведенные выше замечания не влияют на общую положительную 

оценку диссертации и на ее вклад в развитие вопросов вывода из эксплуатации 

пунктов глубинного захоронения ЖРО. 

Заключение 

Диссертационное исследование Понизова Антона Владимировича 

является завершенной научно-квалификационной работой, которая по 

критериям актуальности, научной новизны, обоснованности и достоверности 
результатов соответствует требованиям «Положения о порядке присуждения 

ученых степеней», утвержденных постановлением Правительства Российской 

Федерации от 24 сентября 2013 года № 842 и паспорту специальности 05.14.03 
«Ядерные энергетические установки, включая проектирование, 

эксплуатацию и вывод из эксплуатации». Диссертант Понизов Антон 

Владимирович заслуживает присуждения ему ученой степени кандидата 

технических наук. 
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