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ocI>uunaJILHoro onnoHeHTa Ha .u;uccepTauuro u asTopecl>epaT 

MyxuHa KoHcTaHTHHa AJieKcaH.u;posuqa 

«llcToqHHK XOJIO,Ll;HbIX Heii:TpOHOB peaKTopa HliP-2 Ha OCHOBe .u;ucnepcHoro MC3HTHJieHa c 

CHCTCMOH OXJia~eHHH», npe.u;cTaBJICHffYIO Ha COHCKaHHe yqeHOH CTeneHH KaH,LJ;H,LJ;aTa 

TeXHnqecKHX HayK no cneuuaJibHOCTH 01.04.01 - npu6opb1 H MCTO,LJ;bl 

3KCnepuMeHTaJibHOH cl>nlHKH 

AKTyarrnHOCTb Bb16paHHOii aBTopoM TeMbI He BbI3hrnaeT coMHemi:ii. CoBpeMeHHbie 

TeXHOJIOnrn: rpe6yioT ,n:eTaJibHOro myqemrn: HaHOCTPYKTyp, H3MeHeHiiH CBOHCTB H IIOJIO)l(eHHH 

aTOMOB B Bem;eCTBax rro.n: B03,n:eiiCTBHeM BbICOKoro ,n:aBJieHH.sI, 3KCrpeMaJibHO HH3KHX HJIH 

BbICOKHX TeMrrepaTyp B pe)l(HMe on-line, myqeHH.sI XHMHqecKHX peaKI(HH B rnep,n:oii ¢a3e, 

11ccrre,n:oBaH11.si: CTPYKTYPI>I 611orror11qecK11x o6'neKTOB, rron11MepoB, MarHHTHbIX MaTep11arroB 11 T.,n:. 

Xono,n:Hbie HeiirpOHbI Ha116onee rro,n:xo,n:.si:T ,n:JI.sI rrpoBe,n:eHH.sI TaKHX 3Kcrrep11MeHTOB, T.K. rrp11 

CHH)l(eHHH HX 3HeprHH, BOJIHOBa.sI COCTaBJI.sIIOII(a.sI pacTeT. TaKHe HeiirpOHbl y)l(e MOryr «BH,n:eTb» 

He TOJibKO OT,n:eJibHbie aTOMbI, HO H ueJibie HX KOHrJIOMepau1111, 6oJibIIIHe MOJieKyJibl H 

MOJieKyJI.sipHbie o6pa30BaHH.sI. Ilp11MeHeH11e crreu11arrbHbIX ycrpoiicTB, Ha3bIBaeMbIX XOJIO.D:HbIMH 

3aMe,n:JIHTeJI.sIMH, 1103BOJI.sieT MHOroKpaTHO yBeJIHqHTb HHTeHCHBHOCTb BbIXO,n:a XOJIO.D:HbIX 

HeiiTpOHOB OT peaKTOpOB HJIH HCToqHHKOB Ha OCHOBe peaKI(HH spallation. 0rrTHMH3al(H.sI 

reoMeTp11qecKHX pa3MepoB, pacrrOJIO)l(eHH.sI KpHoreHHOH H BO,n:.sIHbIX KaMep, 1103BOJI.sieT IIOJI)'tIHTb 

BbICOKOHHTeHCHBHbIB HCToqHHK, reHep11pyiom11ii HeiiTpOHbl orrpe,n:erreHHOH .D:JIHHHbl BOJIHbl .D:JI.sI 

Ka)l(.D:oro KOHKpeTHoro ¢11311qecKoro HHCTPYMeHTa. C03,n:aH11e TaKHx HH.D:HBH,n:yarrnHbIX 

3aMe,n:JIHTerreii IIOBbIIIIaeT KOJIHqecTBeHHbie H KaqecTBeHHbie xapaKTepHCTHKH crreKrpOMerpoB H 

1103BOJI.sieT rrpOBO.D:HTb HCCJie,n:oBaHH.sI B o6rraCTH 60JibIIIHX dhkl c xopOIIIHM pa3peIIIeHHeM. 

ABTOpOM crrpaBe,n:JIHBO OTMeqaeTC.sI, qTo B HaCTo.si:mee BpeM.sI B MHpe ,n:eiicrnyeT 15 

BbICOKOHHTeHCHBHbIX HCTOqHHKOB XOJIO.D:HbIX HeiiTpOHOB, 7 113 HHX B EBporre, 4 B ClllA, 2 B 

5IrroHHH, 1 B ABcTparr1111 11 1 B Pocc1111. E,n:HHCTBeHHbiii ,n:eiicrnyiom11ii 11cmqH11K Ha Tepp11Top1111 

PocCHHCKOH <l>e,n:epau1111 - 3TO rrepBa.sI oqepe,n:b rrpoeKTa HCTOqHHKa XOJIO.D:HbIX HeiiTpOHOB 

peaKTopa HEP-2, BBe,n:eHHa.si: B OIIbITH)'lO 3KcrrrryaTau1110 B 2012 ro,n:y. 3aBepIIIeH11e rrpoeKTa HXH 

peaKTopa HEP-2, BBO.D: B 3Kcrrrryarnu1110 peaKmpa ITHK (f aTq11Ha), rro3BOJIHT rrorryqHTb B Pocc1111 

COBpeMeHHbIH rrapK crreKTpOMeTpOB ,n:JI.sI myqeHH.sI CBOHCTB COBpeMeHHbIX MaTepHarrOB H 

611orrornqecKHX o6'beKTOB Ha BbICOKOM ypoBHe H c xopoIIIeii TOqHOCTblO. 

YHHKaJibHOCTblO rrpoBe,n:eHHOH pa60Tbl He TOJibKO B paMKax .n:11ccepTal(HH, HO H B 

pearrH3al(HH rrpoeKTa, .sIBJI.sieTC.sI rrpHMeHeHHe HOBOro rrpHHUHIIa pa60Tbl XOJIO,n:Horo HCTOqHHKa, 

3aKrr10qa10m;eroc.si: B rrp11MeHeH1111 CMec11 apoMaT11qecK11x yrrreBo,n:opo,n:oB B rnep,n:oii ¢a3e B 

¢opMe IIIapHKOB, KOTOpbie ,n:OCTaBJI.sIIOTC.sI B KaMepy 3aMe,n:JIHTeJI.sI IIOTOKOM reJIH.sI 110 

TpaHCIIOpTHOMY Tpy6orrpoBo,n:y CJIO)l(HOH KOH¢11rypau1111 rrpH KpHoreHHbIX TeMrrepaTypax. 



CcpopMyJrn:poBaHHbie 3a,n:at.J:H, KOTOpbie pernarr aarnp B paMKax caoeii pa60TDI, COCTOHJIH B 

pa3pa60TKe MeTO,L(HKH ,L(JIH npoaepKH B03MO)KHOCTH 3arpy3KH rnapHKOB BbI6paHHbIM npHHUHnOM 

B KaMepy 3aMe,L(JIHTeJIH no KpHoreHHOMY Tpy6onpoao,ny c KpHTHl.J:eCKHM yt.J:aCTKOM no,noeMa 

,L(JIHHOH 3 MeTpa H yrnoM no,noeMa 52°, onpe,neJieHHH onTHMa.JlbHbIX napaMeTpOB pa60Tbl CHCTeM 

,nJIH crn6HJII>Hoii 3arpy3KH 6e3 3arnpoa H c~ecTBeHHoro pa3pyrneHHH rnapHKOB. TaK>Ke aarnpoM 

6nIJIO H306peTeHO pa3oeMHOe coe,nHHeHHe KpHoreHHbIX Tpy6onpOBO,L(OB TpaHcnopTHpOBKH 

rnapHKOB H o6paTHOro noTOKa reJIHH c 3aMe,L(JIHTeJieM, KOTOpoe n03BOJIHJIO npoBO.L(HTb 3aMeHy 

3aMe,L(JIHTeJIH 3a KOpOTKOe BpeMH H 6e3 npHMeHeHHH MexaHHl.J:eCKHX MaIIIHH H caapKH. Ba)KHO 

OTMeTHTb, l.J:TO neperpy3Ka 3aMe,L(JIHTeJIH npoBO,L(HTCH B 30He cneuHaJibHOro ,nonycKa, a CaM 

3aMe,nmneJib H OKpy)KaIOIU:ee o6opy,noBaHHe HMeIOT BbICOKYIO HaBe,neHHYIO aKTHBHOCTb, 

n03TOMY COKpameHHe BpeMeHH 3aMeHDI 3aMe,L(JIHTeJIH cymecTBeHHO CHH)KaeT pa,n:HaUHOHHYIO 

Harpy3KY Ha o6crry)KHBaIOID:HH nepcoHarr. KpoMe 3TOro, nOHBHJiaCb B03MO)KHOCTb onepaTHBHO, 

Me)K.L(y UHKJiaMH pa60Tbl peaKTOpa, npoBO,L(HTb 3aMeHy KOM6HHHpOBaHHOro 3aMe,L(JIHTeJIH Ha 

BOMHOH B CJIYt.J:ae Heo6xo,nHMOCTH (no Tpe60BaHHIO 3KCnepHMeHTaTopa), nOJIYt.J:M npH 3TOM 

Han6orree no.nxo.nxmnii cneKTp HeiiTpOHHoro noToKa Ha o6pa3ue. Oco6o CTOHT o6paTHTD 

BHHMaHHe, l.J:TO aBTOp, OTTaJIKHBMCb OT caoeii 3a,n:at.J:H, y,nerrxeT 60JibIIIOe BHHMaHHe CHCTeMe 

OXJia)K,L(eHHH HCTOl.J:HHKa H C03,naeT CHCTeMy c B03MO)KHOCTbIO nOJIYt.J:HTb HH,L(HBH.L(ya.JlbHbIH 

TeMnepaTypHbIH pe)KHM B Ka)K,L(OM OT,L(eJibHOM 3aMe,L(JIHTerre B IIIHpOKOM ,L(Hana30He. 3TO Ot.J:eHb 

Ba:>KHO, T.K. BKJia,n: TeMnepaTypHOH COCTaBJIHIOmeii B BblXO,L( XOJIO,L(HbIX HeHTpOHOB c noaepXHOCTH 

3aMe,L(JIHTeJIH MO)KeT ,L(OCTHraTb rneCTHKpaTHOH BeJIHl.J:HHbl, a H3MeHeHHe TeMnepaTypnI ae,neT K 

CMemeHHIO nHKa HeHTpOHHOro noToKa B o6JiaCTb 60JibIIIHX HJIH MeHbIIIHX MHH BOJIH, ,neJIM 

HCTOl.J:HHK HaH6orree <<rH6KHM» H JierKO a,n:anTHpyeMbIM no.n KOHKpeTHbie cpH3Hl.J:eCKHe 

3KCnepHMeHTbl. 

Bo sse;:i;eHHH npe,ncTaaJieHa aKTyarrI>HOCTI>, HaYt.J:HM HOBH3Ha H npaKTHt.J:ecKM 

3Hal.J:HMOCTb pa60TDI, npoae,neH JIHTepaTypHbIH ofoop H aHaJIH3 npHHUHnOB pa60Tbl HCTOl.J:HHKOB 

XOJIO,[(HblX HeiiTpOHOB B MHpe, paccMaTpHBaeTCH npoeKT HCTOl.J:HHKa XOJIO,L(HblX HeHTpOHOB ,L(JIH 

peaKTOpa 11EP-2, npHBOMTCH ,naHHbie no HaH6orree onTHMa.JlbHbIM cneKTpaM HeHTpOHHOro 

noTOKa ,L(JIH Ka)K,L(OH cpH3Ht.J:eCKOH ycTaHOBKH, ccpopMyJIHpOBaHa ueJib, nOCTaBJieHbl 3a,n:at.J:H 

pa60Tbl H npe,ncTaBJieHbl noJIO)KeHHH, BbIHOCHMbie Ha 3aID:HTy. 

Ilepsa.e r JiaBa npe,ncTaaJIHeT co6oii aHaJIH3 pa3JIHt.J:HbIX aemecTB - 3aMe,nrrHTerreii, 

npHBOMTCH HX He,nocTaTKH H npeHM~ecTBa. Ha OCHOBaHHH KOHKpeTHOH 3a,n:at.J:H, Yt.J:HTbIBM 

oco6eHHOCTH KOHCTpYKUHH, nepHO,L(Hl.J:HOCTb pa60Tbl H pa,n:HaUHOHHbie noJIH peaKTopa 11EP-2, 

reoMeTpHl.J:eCKOe pacnOJIO)KeHHe BbIBe,neHHbIX nYt.J:KOB OTHOCHTeJibHO aKTHBHOH 30Hbl peaKTOpa, 

HMe10meecx TexHorrorHt.J:ecKoe o6opy,noaaHHe, aBTop o6ocHyeT BDI6op a Kat.J:ecTBe pa6ot.J:ero 

BemecTBa 3aMe,L(JIHTeJIH apoMaTHl.J:eCKHe yrneao,nopo,nbl (Me3HTHJieH B CMeCH c MeTaKCHJIOJIOM) B 



TBep,n:oii <l>a3e B <l>opMe mapHKOB. 3arpy)l(aTb mapHKH B KaMepy 3aMe,n:JIHTemr aBTOp npe.n:naraeT 

npn noMOIIUi ra3oo6pa3Horo remur no TPaHcnopTHOMY TPY6onpoBo,n:y npn Kp1rnreHHbIX 

TeMnepaTypax. 

Bo BTopoH: rJiaee pe'1b n,n:eT 06 ycTPoiicTBe H3rOTOBJieHmr H cenapau:nn mapHKOB H3 

pa6oqeif CMeCH. l13y-qaeTCSI npou:ecc .Zl:BH)l(eHHSI mapHKOB Ha Jia6opaTOpHbIX CTeH,n:ax H Ha 

nOJIHOMaCIIITa6HOH MO,n:eJIH KOM6HHHpOBaHHOro 3aMe,n:JIHTeJISI nepBOH 0'1epe,n:H npH KpHoreHHbIX 

TeMnepaTypax. Ha OCHOBaHHH 3THX HCCJie,n:oBaHHH aBTOp nOJIY'lHJI pe3yJibTaTbI H onpe,n:eJIHJI 

onTHMaJibHbie napaMeTpbI pa60TbI ycTpOHCTB, ,n:JISI 3arpy3KH mapHKOB 6e3 npHJIHnaHHSI, 

cym;ecTBeHHoro pa3pymeHHSI H 3aTopoB. KpoMe 3Toro, Ha noJIHOMacmrn6HoM MaKeTe 

3aMe,n:JIHTeJISI B Ka'leCTBe TPattcnopTHoro TPY6onpoBo,n:a 6bmn pa3pa6oTaHbI H ncnbITaHbI 

cneU:HaJibHbie KpHoreHHbie Tpy6onpoBO.ll:bl, He HMeIO:m;He CHJib<l>OHHbIX Y3JIOB, a KOMneHcau:nsr 

H3MeHeHHSI JIHHeHHbIX pa3MepoB nponcxo,n:nna 3a C'leT ,n:BH)l(eHHSI BHYTPeHHero TPY6onpoBo,n:a 

OTHOCHTeJibHO Hapy)l(HOfO Ha noBopornx 3a C'leT 60JibIIIOH pa3HHU:bl B HX ,n:HaMeTPax. ,[(JISI 

o6ner'1eHHSI CKOJib)l(eHHSI 6bIJIH pa3pa6oTaHbI H npHMeHeHbI cneU:HaJibHbie «CKOJib3SIID;He» onopbl 

BHYTPeHHero Tpy6onpoBo,n:a. B pe3yJibTaTe nony'leHHbIX ,n:aHHbIX H y6e,n:HBIIIHCb B Ha,n:e)l(HOCTH 

BbI6paHHOro MeTo,n:a 3arpy3KH mapHKOB B KaMepy 3aMe,n:JIHTeJISI, 6bIJI C03,n:aH nepBbIH B MHpe 

mapHKOBbIH 3aMe,n:JIHTeJib HeiiTpoHoB ,n:JISI KaHaJIOB 7, 8, 10, 11 peaKTopa HEP-2. Ha 

cneKTPOMeTPe PEMYP H .n:n<l>paKTOMeTPe CKA T famo noKa3aHO yBeJIH'leHne HeHTPOHHoro 

nOTOKa B ,n:JIHHHOBOJIHOBOH o6JiaCTH 6onee tieM B 4 pa3a, a ,n:ocTyrrHbIH ,n:Hana30H .Zl:JIHH BOJIH 

pacmnpnncsr .n:o 16 A. 

r JiaBy TpH aBTOp nOCBSIID;aeT ,n:eTaJibHOMY pa36opy C03,n:aHHSI 3aMe,n:JIHTeJISI ,n:JISI ny-qKOB 1, 

4, 5, 6, 9 peaKTopa HEP-2 Ha'lHHasr OT MaTeMaTH'lecKoro Mo,n:ennpoBaHHsr H Bb16opa onTHMaJibHOH 

KOH<l>Hrypau;HH fOJIOBHOH 'laCTH 3aMe,n:JIHTeJISI H 3aKaH'1HBaSI C03,n:aHHeM peaJibHOro 3aMe,n:JIHTeJISI. 

Cne,n:yeT OTMeTHTb, '1TO aBTop J'lHTbmaeT oco6eHHOCTH Ka)l(.Zl:oro ny-qKa, a TaK)l(e B03MO)l(HOCTb 

onepaTHBHOH 3aMeHbI KOM6HHHpOBaHHOro 3aMe,n:JIHTeJISI Ha BOMHOH B CJIY'lae Heo6xo,n:HMOCTH 

nOJIJ'lHTb BbICOKOHHTeHCHBHbIB ny-qoK TenJIOBbIX HeHTPOHOB. ,[(JISI BbIIIOJIHeHHSI 3TOH 3a,n:a'1H 

aBTopoM H3o6peTeHo cneu:nanbHoe pa3beMHoe KpnoreHHoe coe,n:HHeHHe. Ba)l(HOH oco6eHHOCTbIO 

coe,n:HHeHHH SIBJISieTCSI nOHH)l(eHHbIB TennonpHTOK, OTCYTCTBHe TenJIOBbIX MOCTOB H rH6KHX 

y-qacTKOB, KOTOpbie MoryT BHeCTH H3MeHeHHSI B TPaeKTOpHIO .Zl:BH)l(eHHSI mapHKOB npH 3arpy3Ke. 

Y'lHTbIBaSI oco6eHHOCTH pacnoJIO)l(eHHSI KOM6HHHpoBaHHoro 3aMe,n:JIHTeJISI K3 201 OTHOCHTeJibHO 

aKTHBHOH 30Hbl peaKTOpa, BepoSITHee Bcero 6e3 H306peTeHHSI TaKHX coe,n:HHeHHH C03.ll:aHHe H 

3aMeHa 3aMe,n:nnTeJISI (KaK H pa6orn B IIITaTHOM pe)l(HMe) 6bma 6bI HeB03MO)l(Ha. Ha 

nOJIHOMaCIIITa6HOM CTeH,n:e K3 201, aBTOp noJiy-qHJI HOBbie <l>H3HKO-TeXHH'1eCKHe ,n:aHHbie, 

o6ecne'1HBaIO:m;He 3arpy3KY mapHKOB 6e3 3ampoB, cnnnaHHSI HJIH pa3pymeHHSI no TPY6onpoBo,n:y 

c 3aTSJ:)l(HbIMH no,n:beMaMH H noBOpOTaMH .n:o 90°. 



qeTBepTaH rJiaBa pa60TbI OIUICbIBaeT pe:>KHMbI pa60TDI KOM6HHHpOBaHHOro 

3aMe,lJ;JIHTeJUI, KOTOpnrli MO:>KeT pa60TaTh Jrn6o B pe:>KHMe BO.Z:VIHOro 3aMe,ll;JIHTeJUI, noJiyqa.SI 

nOBbIIIIeHHbIH noTOK TenJIOBbIX HeHTpOHOB, JIH6o B pe:>KHMe KpHoreHHoro 3aMe,ll;JIHTeJUI, npH 

KOTOpOM KaMepa 3aIIOJIIDieTCSI pa6oqHM Bem;eCTBOM, H HeHTpOHbI TepMaJIH3YJOTCSI .n;o XOJIO,ll;HOH 

o6JiaCTH. CHCTeMa OXJia:>K)J;eHHSI KOMnJieKca 3aMe,ll;JIHTeJieH, BKJiloqaeT B ce6sr BOMH)'IO H 

KpHoreHH)'IO qacTH. ITpHHHMa.SI BO BHHMaHHe cneu;mpHKY pa6oTDI KOM6HHHpoBaHHbIX 

3aMe)J;JIHTeJieH, KpHoreHHa.SI CHCTeMa OXJia:>K,ll;eHHSI - :no CJIO:>KHa.SI HH:>KeHepHO-TeXHHqecKa.SI 

CHCTeMa, pa3pa6aTI>IBaeMa.SI HH,ll;HBH,ll;YaJibHO. A1nop, yqHTbIBa.SI noTpe6HOCTH B pa3JIH~bIX 

cneKTpaX HeHTpOHHOro nOTOKa )J;JUI Tex HJIH .n;pyrHX 3KcnepHMeHTOB, pa3pa6oTaJI H 3anycTHJI B 

3KCnJiyarnu;mo KpHoreHH)'IO CHCTeMy, n03BOJUIIOIIl;)'IO MeHSITh TeMnepaTypy B KaMepe 

3aMe.n;JIHTeJUI OT 20 K .n;o 150 K, cpopMHpysr HaH6011ee npe.n;noqTHTeJII>HI>IH HeliTpOHHI>IH cneKTp H 

noJiyqaTb HH,ll;HBH,ll;yaJinHble TeMnepaTypbI B Ka:>K,ll;OM H3 3aMe,ll;JIHTeJieH, ~o npH.n;aeT HCToqHHKY 

yHHBepcaJII>HOCTH. Ha.n;e:>KHOCTh pa6oTDI KpHoreHHOH cHcTeMI>I o6ecneqeHa B03MO:>KHOCTI>JO 

pe3epBHpOBaHHSI pecppH:>KepaTOpHbIX ycTaHOBOK - 3TO .n;aeT B03MO:>KHOCTh BbIIIOJIHHTh 

o6sr3aTeJibCTBa nepe.n; nOJib30BaTeJUIMH, .n;a:>Ke B CJiyqae BbIXO)J;a O,ll;HOH H3 HHX H3 CTpOSI. HoBa.SI 

KpHoreHHa.SI CHCTeMa HaqaJia CBOIO pa6oTy B 201 7 ro.n;y. 3a 3TO BpeMSI 6nm npoBe.n;eH u;eJibIB I.J;HKJI 

3KCnepHMeHTOB, Hau;eJieHHbIH Ha yToqHeHHe HeHTpOHHO-cpH3HqecKHX xapaKTepHCTHK 

HCTOqHHKa, onTHMH3HpOBaHa pa6oTa TeXHOJiornqecKoro o6opy.n;oBaHHSI KOMnJieKca. B 

pe3yJII>TaTe, CHH:>KeHHSI TeMnepaTypDI B KpHoreHHOH KaMepe Ha 10 K ( c 32 K .n;o 22 K) y.n;anocn 

Bl>IHTH Ha npoeKTHI>Ie napaMeTpbI pa60TbI 3aMe,ll;JIHTeJUI, a cpaKTOp BnIHrpbIIIIa B o6JiaCTH 

XOJIO,ll;HbIX HeHTpOHOB COCTaBHJI .n;o 22 %. 

B 33KJilff'ICHHH aBTOp KpaTKo cpopMyJIHpyeT OCHOBHI>Ie pe3yJinTaThI, noJiyqeHHbie B 

pa6oTe. 

CTOHT OTMeTHTI>, qTo pa6oTa HanHcaHa xopoIIIHM pyccKHM SI3DIKOM, Ha BI>ICOKOM 

TeXHHqecKOM ypoBHe, JIOrHqHa no CBOeH CTpYKType, nocJie Ka:>K,ll;OH rJiaBbI npHBe.n;eHbI BbIBO,ll;bI, 

a noJiyqeHHI>Ie napaMeTpbl pa60TbI o6opy.n;oBaHHSI H HOBble pa3pa60TKH no3BOJISIIOT 6e3 

.n;onOJIHHTeJII>HbIX HCCJie.n;oBaHHH 3aKoHqHTh pa6oTy no C03,ll;aHHIO HCTOqHHKa XOJIO,ll;HbIX 

HeHTpOHOB Ha ocHoBe .zwcnepcHoro Me3HTHJieHa .n;JUI peaKTopa MEP-2. ITaTeHTDI, no11yqeHHI>Ie 

aBTOpOM, CTaTI>H, BDICTynJieHHSI Ha MHoroqHcJieHHbIX poccHHCKHX H 3apy6e:>KHbIX 

KoHcpepeHu;Hsrx, yqacTHe B TeXHHqecKHX coBem;aHHsrx MAr A T3 no TeMaTHKe pa6oTI>I, ycnemHrui: 

3KCnJiyaTaI.J;HSI nepBOH oqepe.n;H HCTOqHHKa no.n;TBep:>K,ll;aIOT ,ll;OCTOBepHOCTb H aKzyaJinHOCTb 

noJiyqeHHbIX ,ll;aHHbIX. 

B TO:>Ke BpeMSI B TeKCTe ,ll;HCCepTan;HH npHCyTCTB)'IOT HeKOTOpnie opcporpacpHqecKHe H 

nYHKTyau;HOHHI>Ie omH6KH H oneqaTKH. K TeXHHqecKHM He.n;ocTaTKaM MO:>KHO OTHeCTH He oqeHI> 

xopomee KaqeCTBO pHCYHKOB 3 H 4, Ha qacTH pHCYHKOB no.n;nHCH no OCSIM, a TaK:>Ke Ha3BaHHSI Ha 



cxeMax He rrepeae,L(eHI>I Ha pyccKHH H3I>IK. B TeKcTe pa6oTOI aBTop, o:u;eHHBaeT .L(JIHHY BOJIHOI BA, 
a Ta6JIH:U:e 1 rrepeXO,L(HT Ha HM, qTo HeMHOro OCJIO:>KHHeT rrepaoe BOCIIpHHTHe, 6oIJIO 601 JIOrHqHO 

BOI6paT:b 0.L(HY e,L(HHH:U:Y H3MepeHHH. ABTOp ,L(OBOJI:bHO IIO,L(po6HO OIIHCI>IBaeT Bee TeXHHqeCKHe 

oco6eHHOCTH pa60T:bl o6opy.L(oBaHHH H ci>H3Hqecme rrpHH:U:HII:bl (K rrpHMepy, rrpHH:U:HII pa60TOI 

Tpy6KH I1HTO ), KOTOpoie He HBJIHIOTCH HOB:bIMH HJIH YHHKaJI:bH:bIMH. TaKHe IIO,L(po6HOCTH H 

o6memBeCTHI>Ie ci>aKT:bI MO:>KHO 6oIJIO 60I orrycTHT:b, COKpaTHB o6neM pa60T:bl, qTQ He YMeH:bIIIaeT 

ee 3HaqHMOCTH. 

B KaqecTBe peKoMeH,L(a:U:HH, xoqeTcH rro:>KeJiaTI> aaTopy rrpo.L(OJI:>KHTI> pa6oTy B 

HarrpaBJieHHH (KaK OH CaM OTMeqaeT) C03,L(aHHH ,L(HCIIepcHoro HCTOqffHKa HeHTpOHOB c IIOCTOHHHO 

HJIH rrepHO.L(HqecKH cMeHHeMI>IM aemecTBOM B KaMepe 3aMe.L(JIHTeJIH no H,L(ee Bay3pa. CJie.L(yeT 

rrorrpo6oBaTo pa3pa6oTaTO YCTpOHCTBO H3rQTOBJieHmI MeTaHOB:bIX rnapHKOB, a TaK:>Ke IIO.L(yMaTO 

Ha):( B03MO:>KH:bIMH ,L(06aBKaMH ,L(JIH CHH:>KeHHH B513KOCTH HCXO,L(Hl>IX yrJieBO.L(OpO,L(OB IIO,L( 

o6JiyqeHHeM. Pa3pa6ornHHoe aarnpoM KpHoreHHoe coe,L(HHeHHe YffHBepcaJII>HO, MO:>KeT 60ITO 

BOCTpe6oBaHO He TOJI:bKO ,L(JIH rnapHKOBoro 3aMe,L(JIHTeJIH, HO H rrpH TpaHCIIOpTHpOBKe JII06oIX 

.L(pyrHX aemecTB rrpH KpHoreHH:bIX TeMrrepaTypax, a CHH:>KeHH:bIH TeIIJIOIIpHTOK B MeCTe CT:b!KOBKH 

YMeHI>IlIHT HX rroTepH. ITpe.L(JIO:>KeHHM H peaJIH30BaHHM aBTopoM H,L(eH MeHHTI> TeMrrepaTypy 

pa6oqero aemecTBa B KaMepe 3aMe,L(JIHTeJIH, CMern;aH IIHK HeHTpOHHOro IIOTOKa B o6JiaCTO 

60JI:bllIHX HJIH MeH:bllIHX ,L(JIHH BOJIH, cymecTBeHHO OIITHMH3HpyeT pa6oTy ci>H3HqecKHX 

HHCTpYMeHTOB, ,L(eJIM HCTOqHHK «rH6KHM» H JierKO a,L(aIITHpyeMI>IM K pa3JIHqH:bIM 

3KCrrepHMeHTaM. 

B 3aKJI10qeHHe CJie,L(yeT OTMeTHT:b, ~o COHCKaTeJieM rrpoBe,L(eHa orpOMHM pa6orn Ha 

BOICOKOM ypOBHe. ITpe.L(JIO:>KeHHI>Ie TeXHHqecKHe perneHHH H rrpoae.L(eHHOie HCCJie,L(OBaHHH 

II03BOJIHJIH C03,L(aTI> Ha peaKTope HBP-2 HCToqHHK XOJIO.L(HI>IX HeHTpOHOB, KOTOpOIH HBJIHeTCH 

YHHBepCaJI:bH:bIM H IIOKpomaeT IlIHpOKHH Kpyr ci>H3HqecKHX 3a,L(aq no HCCJie,noBaHHIO pa3JIHqH:bIX 

aemecTB H MaTepHaJIOB. 113 TeKCTa pa60T:bl MO:>KHO IIOHHT:b, qTo rrpoeKT C03,L(aHHH HCTOqHHKa -

3TO 60JI:bllIM pa6orn, KOTOpaH B:bIIIOJIHHTCH rpyrrrroli JIIO,L(eH, OTBeqruorn;HX 3a CBOe HarrpaBJieHHe. 

O.zurnKO, BIIOJIHe IIOHHTHO, qTo BKJia,L( aBTOpa B TeXHHKY rrpoBe,L(eHHH 3KCIIepHMeHTOB, o6pa60TKY 

pe3yJioTaTOB, orrpe,neJieHHe OIITHMaJI:bH:bIX pe:>KHMOB pa60T:bl o6opy,noBaHHH, pa3pa6oTKy, 

TeCTHpOBaHHe H BHe,npeHHe HOB:bIX TeXHHqeCKHH ycTpOHCTB 6oIJI orrpe,L(eJIHIOill;HM, a OTMeqeHH:bie 

He,L(OCTaTKH He BJIHIDOT Ha :u;eHHOCT:b rrpoae,neHHOH pa60T:bl H KaqecTBO IIOJiyqeHH:bIX 

pe3yJII>TaTOB. 

Pe3yJII>TaTOI, BXOMrn;He B ,nHcceprn:u;HOHHyIO pa6oTy orry6JIHKOBaHOI B 22 rreqaTHI>IX 

pa6ornx, m KOTOpoIX 7 crnTeli BXOMT B rrepeqeHI> BAK, HOBOie pa3pa6oTKH 3arn;Hrn;eHOI 2 

rraTeHTaMH. 



Ha~Hrur HOBH3Ha H rrpru<THqecKrur 3HaqlfMOCTb rro,n;TBep:>K,[(aeTcx pearrbHbIMH 

pe3ynhTaTaMH, rron~eHHbIMH Ha ycrnHOBKax PEMYP, HEPA H CKAT peru<Topa HEP-2. JllfqHoe 
' 

H orrpe,n;eITS110mee ~aCTHe aBTOpa, B 3TOH qacTH rrpoeKTa He BbI3bIBaeT COMHeHHH, T.K. TeKCT 

,ll;HCCepTaIJ;HH H306HnyeT TeXHlfqeCKHMH rro.n;po6HOCTSIMH Ka:>K,[(oro 3Tarra H rrpoBe.n;eHHOro 

3KcrrepHMeHTa. ABTopecpepaT rronHOCTbIO OTPa)l(aeT cyTb pa6oTbI H co.n;ep)l(lfT HcqeprrbIBaIOID;He 

BbIBO,ll;bI. 

I1pHHHMruI BO BHHMaHHe Bee BbIIIIeCKa3aHHOe, CqlfTaIO, qTo pa6orn MyxHHa K.A. 

BbirrOnHeHa Ha BbICOKOM Ha~HO-TeXHHqecKOM ypoBHe, SIBITSieTCSI 3aKOHqeHHbIM HCCne,n;oBaHHeM, 

rronHOCTbIO y.n;oBneTBopxeT TPe6oBaHHSIM, rrpe,n;'bSIBITSieMbIM K .n;Hcceprnu;HoHHbIM pa6oTaM Ha 

COHCKaHHe ~eHOH CTerreHH KaH,ll;H,ll;aTa HayK, a ee aBTOp, 6e3ycnOBHO, 3acny:>KHBaeT rrpHCBOeHHSI 

eMy ~eHOH CTerreHH KaH,n;H,n;aTa TeXHlfqecKHX HayK no crreu;Ha.JibHOCTH 01.04.01 - rrpH60pbI H 

MeTO,ll;bI 3KcrrepHMeHTaJibHOH cpH3HKH. 

OcpHU:Ha.JibHbiil orrrroHeHT, 

KaH,ll;H,ll;aT cpH3HKO-MaTeMaTlfqecKHX HayK, 

Be.n;ym;Hii coTpy,n;HHK, 

H.O. 3aB. ceKTOpOM HMITYITbCHbIX HCTO~HKOB HeHTPOHOB 

Jla6opaTOpHH HeHTPOHHbIX Hccne.n;oBaHHH 

<l> fEYH HHCTHTYTa SI,ll;epHbIX Hccne.n;oeaHHli P AH 

C11.n;opKHH C.<l>. 
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