
« YTBEP)K,LJ:AIO» 
ti. o ITepBhIH n popeKTOp -

OT3hlB BE,[(YII(EH OPr AHH3AQJUI 

Ha .n:11ccepTaUHOHHy10 pa6oTy r pOMOBa AneKCe5f H HKOrraeBl1l.fa 

«Pa.3pa6oTKa H BHe.n:peHHe MeTOD,OB ycKopeHHbJX 11Cl1bITaHHH rrorraTOK fTL( 

C 110KpbITl1SIMH Ha TepMOCTa6HJihHOCTb 11 a)lre3mO B ycrrOBH5fX TepMOU.11KJIBpOBaHH5f C 

rrpHMeHeHHeM Cl1JlbHOTOqHbIX HMITYJlhCHhJX 3JJeKTpOHHbIX ny'-IKOB», 

npe.n:cTaBrreHH)'IO Ha COl1CKaH11e yqeHOH CTeITCHH KaH)lH)laTa TeXHifqecKHX HayK 

110 cneu,11aJ1bHOCTH 05.07.05 - «TenJlOBbie 3JleKTpopaKeTHbie )lBHraTeJlH 11 3HeproycTaHOBKH 

neTaTeJlhHhJX armaparoB». 

AKryaJihHOCTh TeMhl .uuccep T aUHOHHOH pa60Thl 

B rrocrre.n:H11e 20 JleT 6hrna )..l0Ka.3aHa aKTYaJlhHOCTb pa6oT llO pa.3BHTl1IO TeXHOJlOfliH 

o6pa60TKH noaepXHOCTH Cl1JlbHOTQqHE,IMH HMITYJihCHbTMl1 3JleKTpOHHbIMH rryqKaM11, 1-ITO 

06ecnet.I11BaeT llOBbillieHHe ypoBH5f Ba)I<Heiiurnx CBOHCTB nonaTOK fTL(: ycTanOCTHOH rrpOq}fOCTH )lO 

40%, )KapOCTOHKOCTl1 B 4 pa.3a, conponrnneH11e llbIJleBOH 3p0311H B 2 pa.3a 11 COJleBOH Kopp03HH no 6 

pa.3. Bee 3TO MO)l(eT 6bITb fIOJl)TLJeHO np11 06J1yqeHHH noaepXHOCTH nonaTOK upH TIJIOTHOCT.srx 
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, Kor.n:a a noaepxHoCTHOM cnoe pearrH3)'IOTC5f rrpou.ecCb1 

nepeKp11CTaJ1JlH3au1111 l1 a6mcum1. EcrrH )Ke HCTIOJlb30BaTb o6nyqeHHe rrpH Hl13KHX 3HatieHH5fX 

TIJTOTHOCTH :rneprnH, TO MO)KHO rrpOBO,LU1Tb npouecc TepMoo6pa6oT Kl1 (6bICTp bIB HarpeB tt 

OXJia)K.llemre). TaKoe HCl10Jlb30BaHHe CHJlbHOTOl.fH bIX HMllYJlbCHbIX 3JieKTpOHHbIX TiytIKOB 

npencTaBJISieTCSI oco6o aKTyaJlbHbIM, TIOCKOJlhKY pacnrnpSIIOTCSI o6naCTH npHMeHemrn ycKOpHTeneii 

H ynaeTCSI rrpoaom-ITh ycKopeHHbie 11CribITaHH5l, TaK KaK .lIJ111TeJTbHOCTb HMilYJihCa COCTaBJTSieT BCero 

40 MKC, a HX CKBa)KHOCTb )lO 30 C. I103T0MY nHccepTaUHOHHa5l pa6orn fpOMOBa A.H . 5IBJ15feTC5l 

aKTYaJlbHOH. 

Hayt.JH3H HOBH3Ha 

HayqHaSI H0B113Ha COCTOl1T B npe)lJTO)l(eHHOH aBTOpOM MeTonHKC npoBe)leHl151 HCllbITaHHH Ha 

TepMOCTa6HJTbHOCTb B ycnOBl15IX TepMOUHKJIHpOBaHl1SI H HCllhITaHHH Ha a.ure31UO 3aIIIHTHbTX 

IIOKpbITHH Ha nonaTKaX KOMnpeccopa H Typ 611Hbl [TL( :H3 )Kapon pOt.IHbIX MaTepHarrOB C 

npHMeHeHHeM KOHUeHTpHpOBaHHhTX llOTOKOB 3Hep rn11. 

BnepBbie 6b!JlH llOJly-t-leHhl 3KCllepHMeHTaJlbHbie pe3yJlbTaTbI O BJII15fHHH pe)KHMOB o6pa60TKH 

06JT)TLieHHSI CI13TI Ha Cp11311K0- XHMH'-IeCKOe COCT05IHHe MaTep Harra llOBepxHOCTHbIX cnoeB rrp11 

TepMOUHKJTHpOBaHl111 11 onpel{eJleHbI 3Haqemrn a)..lre3HOHHOH rrpOt.IHOCTl1 3aIII11THhIX fIOKpbITHM. 

061Ill1 t ~ r I J\lA11 
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JIOTTaTKaX .11.BHraremI, 1nroTOBJICHHbIX H3 TRTaHOBbIX 11 HHKeJieBbTX CTTJiaBOB, a TaK)Ke )KapOCTOHKHX 

CTaneit 

BnepB11e nonyqeHhI J1.aHH11e o xapaKTepe pacnpe.11.eneHm1 HanpSJ)KeHHH, ccpopMHpOBaHHhIX B 

TTOBepXHOCTHbIX CJ105!X MaTepuana B pe3yJibTaTe o6pa60TKH Cl1311. 3Ta qacTb pa60TbT 51BmieTC5I 

0.11.HOH l13 Ba)l(HeHum:x COCTaBJI5110lllHX 3a,z:rat.JH onpe.ueneHH5I 3Hat.JeHHH a.n,re3HOHHOH npoqHOCTH 

TTOKpblTHH. 

Ilpa1nuqecKaH 3uaq11M0CTh pa60Thl 

TTpe.11.JIO)KeHHbJe aBTOpOM MeTOJl.HKl1 npoBe.n,emrn RCTTbITaHHH Ha TepMOCTa6m1hHOCTb B 

YCJIOBHSJX TepMOUHKJIHpOBaHJrn 11 onpe.n,eneHH5I a.n,re31111 TTOKpbITHH Ha IlOBepXHOCTl1 nonaTOK fTJJ:, 

npHMeHSJJIRCb np11 peanmaUHH rrporpaMMbl pa6oT no BHenpeHl1IO 3JieKTpOHHO- ITYt.JKOBOH o6pa60TKH 

,ueTaneti fTJJ: Ha AO «MMIT HMeHR B .B. 1IepHhnneBa» H MoryT 6hITh 11crroJ1h30BaHhI Ha Be,1:i,ymHx 

npe.nrrp1151TH5I a3pOKOCMRt.JeCKOH OTpaCJIH Jl.J15I npoBeJJ,eHl151 ycKopeHHI,IX 11CTThITaHHH pa3JIHqJfbIX 

JJ,eTaneH l1 KOHTpOJI5I anre3HH TTOKpbIT11H. 

,11,0CTOBCpHOCTb flOJlO,teeHHH, BbIH0CHMblX Ha Jaroury 

JJ:HccepTaHT B CBOeR pa6oTe upennaraeT ,UJISJ peweHl151 ITOCTaBJieHHOH 3a.11.a4H HCITOJlb30BaTb 

o6pa6oTKy Cl1J1bHOTOt.fHbIM 11MTTYJibCHblM 3J1CKTpOHHbTM TIYt.JKOM C nocne.ny10mett 

TepM006pa60TKOH. O.uHaKO Jl.Jl51 ,UOCTH)KeHirn OCHOBHOH uen11 asrnpy Heo6XOJJ.11MO 6bmo peUIHTb 

Cpa3y HeCKOJ1bKO 3a)lat.J, o6ycnOBJleHHbIX rpc60BaHl151MH K MaTepHanaM nonaTOK l13 HHKeJieBbIX H 

a.+~-THTaHOBbIX crrnaBOB, a TaK)Ke )KaponpoqHI,IX CTaJieR 11 K TT0Kpb!TH5IM Ha 3THX nonaTKax no 

rrpot.JHOCTHhTM xapaKTep11cT11KaM 11 anre3HH. Bee 3T0 npe.11.rronarano npose.ueH11e 0t.JeHb 6onhmoro 

o6oeMa HayqHo-11ccne.11.osarenocKHX pa6oT, HanpaBneHHhlX Ha orrpe,ueneH11e Bnmrn1151 pe)KHMOB 

o6nyqemrn 11 q)11HHUIHOH TepMoo6pa6oTK11 Ha XHMlf4eCKHH COCTaB, q)a30BhTH COCTaB H crpyKTypHbie 

xapaKTepHCTHKl1 MaTepttana rrosepXHOCTHOro CJI05l C np11BJ1et.JeH11eM caMbIX COBpeMeHHbIX MeTOL(OB 

aHantt3a, TaK11x KaK, 3neKTpOHHa5I O)Ke-cneKTpocKon1151, peHTreHocTp)'KTYPHhTH aHMH3, 

CKamrpYJOW.a51 3JJeKTpOHHa51 MHKpOCKOTil15[, 3K303JieKTpOHHa51 3Ml1CCl151, peHTfeHOBCKHH 

M11KpOaHM113, npocse•urnruoma5I 3J1CKTpOHHa51 M11KpOCKOmrn, OITTHt.JeCKaSJ MeTannorpaq)H5I B 

TTOJI5lp1130BaHHOM CBeTe, H3MepeHHe UJepoxoBaTOCTH nosepXHOCTH H .up. B 3TOH t:JaCTl1 .UHCCepTaHTY 

1IpHUJJ10Cb pa3pa6aTbTBaTb )'HRKaJihHbTe MeTO.UHKH peHTreHOCTpYKTYPHOro aHaJIH3a co CHSJTReM 

TOHKHX ITOBepXHOCTHbIX cnoeB 11 np0CBet:JHBaJOllleH 3JieKTpOHHOH M11KpOCKOTTl111 C rrpHroTOBJieHHeM 

TOHKHX cponbr ,umr cnnaBoB BT6, BT8, BT9 11 cTanH 311866U I, a TaK)Ke BhTTTOJIHHTh yHHKaJihHbTe R 

TTOKa3aTeJibHble l13Mepemrn HHTeHCHBHOCTR 3K303JieK'rpOHH0H 3MHCCHH no TTOBepXHOCTl1 norraT0K. 

Bee :no, HapST.LI.Y C pe3yJibTaTaMH HCCJie)lOBaHl1H 11 11CllbITaHHM, rronyqeHHbIMH pact.JeTHbfMH 

)laHHbIMH TepMOL(HHaMRt.feCKOr0 aHan113a 11 H:X cpaBHeHHeM C 3KCrrep11MeHTMhHbIMH pe3yJihTaTaMH, 

onpe.11.cn11no op11rnHaJihHOCTb H HayqHy10 HOBR3HY RCTTOJih30BaHHhIX aBT0p0M ITO)lXO)lOB np11 

peweHHH OCHOBHhIX 3a,ua'-l, HanpaBJieHHbIX Ha pa3pa60TKY 11 BHeD,peHHe TeXHOJ10rHl.feCK11X 

npou,eCCOB H3fOTOBJieHl151 JlOllaTOK Typ6HHhI, a TaK)KC 3 J>I 7 CTyneHeH poropa KOMrrpeccopa 

D.BiffaTeneti PJJ:33 . 

O6w,ue CBeAeHHH 0 ,ll.HCCepTal(HOHHOH pa6oTe 

JJ:HccepTaUH5I o¢opMJieHa B COOTBeTCTBl1e co BCel'vm rpe6oBaHl151MH BAK K KaH)lH)laTCKHM 

,llHCCepTaUl151M H co,uep)KHT BBe)leHHe, H3JIO)KeHHe OCHOBHbIX MeTO,UHK 11 pe3ynbTaTOB HCCJie)lOBaHH5I 

B 1-6 rnaaax, BbIBO)lbl J,i CHHCOK L(HTHpyeMOM JIHTeparypbI (118 HaHMeH0BaH11H) np11 o6meM ofo,eMe 

121 CTp. MaUIHHOITHCHOro TeKCTa, 82 pHCYHKa H 7 rn6JIRU. 

Bo 66eOeHUU o6cy)K.n.aeTC51 aKTyanbH0CTb TeMbl D,HCCepTaUHH, ccpopMyJIRpOBaHhT u,enh, 

H3JIO)KeHbI 3a,uaqH HCCJie,D,OBaHHH, HX TeopeTHt.feCKa5I H rrpaKTHqecKa5I 3Ha'-IHMOCTh. 

B nep6blX mpex 2Jlaaax npRBeD,eHbl .11.aHHbTe no TeOpH11 B3al1MOD,etiCTBl151 3JleKTpOHOB C 

TBepLlblM TeJIOM, on11CaHO 06opy)lOBaH11e Jl.J151 o6nyt:JeHH51 H l1CCJie)lOBaHl15l, MeTOD,HKH aHaJIH3a 
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COCT05JHH5J MaTep1rnna B noBepXHOCTHhTX CJIOSIX JTOTTaTOK. KpoMe Toro, 3)leCh npoaHaJUl3HpOBaHhl 

oco6eHHOCTH HCIIOJlh30Bamrn MeT0,11.JiKH TepMO,UHHaMHT·IeCKOro aHaJIH3a K ,UeTaJI5JM H3 THTaHOBhTX 

cnnaB0B, 110,UBeprHyThTM ::>neKrpOHHO-JTy1.JeBOH o6pa60TKe. Ha OCH0BaHHH IIOJTY"leHHhIX B 3THX 

rnasax )laHHhTX A.H. rpoMoB BhlllOJIHHJI oueHKY rrpoqnrneti pacrrpe)lenemrn TeMrrepaTyp H 

Ha!1p5i)Kemrti B TTOBepxHOCTHhTX CJT05JX, pa3BHBaeMh!X rrpH pa3JTH1.JHhTX pe)KHMax o6rryqeHH5J, 1.JTO 

rI03BOJIHJIO eMy B }laJibHetirneM cymecTBeHHO C0KpaTHTh speM5J H cpe.n.crna, KOTOph1e rrpHIIIJ10Ch 6bl 

3aTpaTHTh Ha 3KC11epHMeHTaJihHhle HCCJie,UOBaHJrn:. 

Bhr6paHHhIH H MO,UepHH3Hp0BaHHhIH K0MTTJTeKC cospeMeHHhlX MeTO)l0B HCCJie,UoBaHH5J H 

HCTThrram:1ti, a TaK)Ke cpasHeHHC HX pe3yJihTaTOB C TeopeTH1.JeCKHMH .n.aHHhIMH, 06ecrre1.JHJIH 

6e3yCJIOBHYIO Ha)le)KH0CTh H .ll.OCTOBepH0CTh Bcex npHBe)leHHbIX 3KCnepHMeHTaJihHhTX pe3yJJbTaTOB 

pa6oThr. Oco6oe BHHMaHHe B 3THX rnasax 6bmo y.Ll.eneHo aHanH3y OTel.fecrneHH0H H 3apy6c)KHOH 

rrepH0,LI.HKH no MaTepHaJI0Be,UeHHIO a + ~-THTaHOBhIX cnnaBOB H rrosepxHOCTHOH HH)KeHepHH 

H3}leJIHJ:.f H3 )KapoIIp01.JHhTX THTaH0BbTX CTTJTaBOB, HCITOJlh3yeMhIX B aBHaUH0HHOM 

)lBHraTCJTeCTpOeHHM. 

Bo BTOp0H H Tpen,eti rnaBax omrcaHO BJ!H5JHHe o6nyqeHH5J Ha q>H3HKO-XHMH1.JeCKOe 

C0CTOSTHHe MaTep11ana IIOBepXHOCTHOro CJ!OST H CB0HCTBa nonaTOK (ycTaJIOCTHM rrp01.JHOCTh, 

)KapoCT0HK0CTb H 3p03H0HHa51 CTORKOCTh). TIOKa3aHO, 1.JT0 :rneKTpOHHh!H rryqoK STBJ15JeTC5J 

BhICOK03q>q>eKTHBHbIM HHCTpyMeHTOM L(JI51 l10BhIWeHH51 ypoBHST CJTy)Ke6HbIX CBOHCTB norraTOK rT,n 

B llemaepmou maae npHB0)l51TC51 MeTO)].HKH npoBe)leHH5J HCTTh!TaHHH Ha TepMOCTa6HJihHOCTh 

B ycnomrnx TepM0UHKJIHp0BaHH51. 

VbseCTHhTe MeTO)lhl HCTThITaHHR MaTepHaJT0B Ha TepMOCTa6HJihHOCTb s ycJIOBH5JX 

TepMOllHKJTHp0BaHH51 OCHOBaHhl Ha Harpesc }l0 TeMnepaTyphI 3KCnnyarnumf H OXJTa)K.n.emrn Jl,0 

KOMHaTH0R TervmepaTypbl .n.eTaneti H MO)leJihHbJX o6pa3U.OB. PeanH3aUH51 3THX HCTThlTaHHR 

3aKJII01.JaeTC5J B HCII0Jlb30BaHHH pa3JIH1.JHbIX cnoco6oB Harpesa H OXJTa)K)leHlUI, a TaK)Ke pa3JIH1.JHbTX 

BH1{0B B03,UeMCTBH5J OKpy)KaIOII(eH cpe,nhI. HarrpHMep, TaKHe HCilbITaHH5J 01.JeHb qacTO np0B01{51T Ha 

B03}lyxc npH HarpeBe MO)leJlhHOfO o6pa3Ua B Myq>em,HOR rre1ern HJTH T0KaMH BhlCOKOH qacTOTbl C 

nocne.uy10U(HM oxJia)K)leHHeM Ha B03)lyxe mrn B BO)le. 3}leCh nocn e Harpesa .ll.O rpe6yeMOH 

TeMnepaTypbl CKOpOCTb OXJTa)K,Ll.eHH51 L(OCTHraeT 10-100 °c B CeKytt,ny' a Ha UHKJl HCIIhITaHHH 

3arpa•rnsaeTcsr 3 H 6onee MHHyT. 

B OTJIHleme OT H3BeCTHbIX cnoco6os B rrpe.unaraeMOM HarpeB MaTepHana s rrosepxH0CTHOM 

CJ!Oe 06ecrreq1rnaeTC5J TepMaJIH3am1eH ycKopeHHhIX 3JTeKTp0HOB 3a speM5J ,ll.eHCTBH51 HMIIYJThCa 20-40 
MKC, a OXJTa)K,nemre TeIIJIOIIpOBO}lHOCThlO MaTepHana, Kor.n.a Terrn o OTBO,nHTC51 B MaTpH1.JHhIH 06'.beM 

3a 10·5 -1 o·6 CeKyH.UbI. TaKHMH o6pa30M, rrpo,n0JT)KHTeJ!bHOCTh o,nHoro UHKJia CKJTa,nhTBaeTC51 H3 

BpCMeHH TepMMH3aUHH 20-40 MKC, speMeHH TennO0TBO)la ( OXJTa)K_neHH5i) 10·5 
- 10·6 

ceK)'H,nbI H 

BpeMeHH 3ap51JJ.KH reHeparnpa HMnyJibCHhIX Hanp51)KeHHH OT 10 }lO 30 ceKyH.U. 

TepMOCTa6HJ!hHOCTb MaTepHana o6bJ1'fH0 nposepmoT BlBYaJibH0 HJ!H MeTannorpaqmqecKH. C 

TTOM0I.I.J,hlO TaKOro KOHTpOJT5J q>HKCHPYIOTC5J Tpelll,HH006pa30BaHHe, H3MeHeHH51 q>a30B0r0 COCTaBa H 

MO}lHq>HKawrn CTpyKTypHbTX xapaKTepHCTHK . .5onee HHq>OpMaTHBeH pCHTreHOCTpYKTYPHh!H aHaJIH3, 

MeTO}lHKa KOTOporo IIO)lp06HO OTTHCaHa B qernepT0H rnase. 

CIIOC06 HCTTh!TaHHH )leTaneH MaurnH Ha TepMOCTa6HJlbHOCTb B ycJIOBH51X 

TepMOUHKJIHposaHT-rn BKJII01.JaeT: 06nyqem1e rrosepXHOCTH )lCTaJTH CHJioHOT01.JHhIM HMIIYJioCHoIM 

:ineKTpOHHbIM rryqKOM MHKpoceKyHJJ.HOH Jl.JIHTeJTbHOCTH C IIJIOTHOCTblO 3HeprnH B HMITYJThCe w=l 0-
90 .1J:)r</ CM

2 
np11 3HCprnH 3JTeKTpOHOB E= 100- 120 KJB H 411.CJie HMTTYJThCOB, Heo6XO,LI.HMOM ,[(Jl51 

uepBoro II051BJieHHST H3MeHeHHH q>H3HKO-XHMH1.JeCKOrO C0CT051HH5J MaTepHaJia rrosepXHOCTHOf0 CJI051 

(xHMH'-leCKHH COCTaB, q>a30BhIH COCTaB, CTPYKTYPHhie xapaKTepHCTHKH); orrpe.ueneHHe q>H3HKO­

XHMH4eCK0ro COCTOSTHH5J MaTepH,lJ!a IIOBepXHOCTHOrO c n o51 MeTO.UaMH 0TTTH'-!eCKOH MeTannorpaq>HH, 

peHTreH0CTPYKTYPHOf0 aHaJIH3a H npocseqJfBlliOU~eH 3neKTpOHHOH MHKpOCKOllHH; orrpe,ll.eJTeHHe 
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TeMrrepaTypHoro norm s rrosepxHOCTHOM crroe rrp H 06s1yc-1emm c HCTTOJib30Bam1eM rrp orpaMMbI 

«Betai n», pa3pa6ornHHOi1 A.A. 5IrrosuoM. 

B namou m aae rrpHBO.L(HTCSI MeTO)ll1K11 HCTibITaHHH :>KapOCTOHKHX TIOKpbIT11H Ha 

anre3HOHHYIO rrpOY.HOCTb C rrpHMeHeHHeM CHJlbHOTO-Y.HbIX 11MTTYJihCHhTX 3JieKTpOHHbIX IIytIKOB. 

I1p 1rne.n:eHHbTe 3,UeCb ,n:aHHbie TT03B0JIHJIH BnepBhTe orrpe,n:eJIHTE, KpHT HY.eCKYI-0 c1my a.n:re3HH, rrpH 

KOTOpOH Hat.rnHaCT rrpoTeKaTb rrpouecc OTCJiaJfBaHH51 IIOKp hlTlrn, B 3TOH CBSI3H CTpOHTC51 

3aBl1CHMOCTb «IIJIOTHOCTh 3HeprnH rrp11 o6Jiyt-feHI-UI - TeMrrepaTypa, pa3BHBaeMaSI B 30He anre3HH -

Hanp5DKeHHSI, cpopMHpyeMbie 8 :noti 30He - cpopMHpoaamre HCCIIJIOWHOCTeH Ha rpaHHUe TIOKp blTHe­

MaTpHI.ta HJIH CKOJI IIOKphITH51)) . B H,nHO, qTo 3acpHKCHpOBaHHhJe 3)leCb )laHHbie CBH,UeTCJibCTBYI-OT 0 

xopournx a.n:re3HOHHbIX CBOHCTBax noKpbITHH, HCTIOJib3yeMbIX B aBHaUHOHHOM )J.BHraTerrecTp oeHHH. 

B iuecmou m aae rrp11se.n:eHo orrHcaHHe ycrnHOBKH «re3a-MM I1». ITocrre npoae,n:eHH51 

arrpo6auHH ycTaHOBKH rrp051BHJIOCb CHH:>KeHHe 3cpcpeKTHBHOCTH pa60Tbl KaTO)la 3a Ct.JeT 

a6mIUHOHHbIX npoueccoB 11 KOH)leHCaUHH npO.llYKTOB paCTThTJieHH51 Ha nosepXHOCTH 0CTpHH )lHO.[{a. 

bhTJI H3fOTOBJieH HOBhTH KaT0)l C 3aIUHTHh1Ml1 KOJITiat.JKaMH Ha Ka:>K)lOM OCTpHe, Y.TO TI03B0JIHJI0 

llOBhTCHTh npo.n:orr:>K11TeJ1bH0CTh 3KCnrryaTaUHH KaTO)la. LJ:nSI TT0JIH0fO ycTpaHeHHSI 3arp513HeHHH 

nosepXH0CTH KaTo,n:a rrpo.nyKTal\lfH pa3JieTa KOMnoHeHT0B, peK0MeH)lOBaHO BbIHOCHTb MHIIIeHM B 

.n:pyroii o6oeM ycTaHOBKH )lJISI qero Heo6XO.[(HMO noaepHYTh 3JieKTp0HHbIH nyqoK. 

B 3aKJ11or1enuu .n:11cceprnum1 ccpopMyrrupoBaHhI OCH0BHbTe BbIBO.ll.bI no pa6oTe. 

PcKOMCHJJ,a1.vrn no HCfl0Jlb30BaHIU0 pe3yJibTaT0B H BblB0,Ll0B ,llHCCepTaUHH 

Pe3yJihTaTbI .[(HCCeprnu1m r pOM0Ba A.H. M0fYT 6bITb peKOMeH)lOBaHbI K HCTTOJ!h30Bamno Ha 

acex npe.n:rrpHSITH5IX, 3aHHMaI0ll(HXCSI rrpoeKTHp0BaHHeM H 113fOTOBJieHHeM asHaUH0HHbIX fTLJ:, 

BKJII-Otfa51 A O « OLI:K- As11a.n:s11raTeJib» , llJ\O «OLI:K-CffrypH», «HITU ra30Typ6ocTpoett11SI «Can1-0rn, 

ITAO «Ky3Heuos», ITAO «OLI:K-YMITO», AO «OLI:K-Kn11MOB». 

He,llOCT aT KH pa60Tbl: 

1. B )J.HCceprnUHH OCTaJIHCh 6e3 BHHMaHHSI B0np0CbI cpaBHeHHSI MeT0)lHKH ycKopeHHbIX 

HCnbITaHHH C TT0M0U{bl-0 CHJibH0T0q}{0f0 3JieKTp0HHOfO nyqKa H KJiaCCH'-leCKOH MCT0.[(HKH HarpeB -

BbILtep)KKa Ha B03Jlyxe. 3To oco6eHHO Ba)KH0, TaK KaK 3KCI1Jiyarn1u,rn H3)leJIHH npoxo,n:HT B 

803.llYIIIHOH c p e.n:e, a npe.n:naraeMbIH cnoco6 HCTThITaHHH peMH3yeTCSI B BaKyyMe; 

2. ABTOp0M He rrpe.n:JIO)KeHbl p eKOMeH.n:au11H 0 rrpose.n:eHHH HCnbITaHl1H Ha anre3HI-O 

n0KpbITHH Ha noaepxH0CTH I{eTaJieH IIIHpOKOH H0MeHKJiaTypbI, K0T0pbie HCnOJib3yeTC51 B .n:pyrnx 

o6rraCT5IX npOMhTIIJJieHH0CTH. 

OTMeqeHHbie He)l0CTaTKH He 3aTp anrnruoT OCH0BH0fO co.n:ep)KaHHSI pa60TbJ, ee BbIB0.UOB H He 

CHH)K3IOT o6meH BblCOKOH oueHKH peueH3HpyeMOH .L(HCCepTaUHH. 

3aKJ11011CHHe no .LlHCCCpTaUH0HH0H pa6oTe 

LJ:11ccepTaU1iOHHaSI pa6orn TT0CBSII..UeHa MCTO,UaM ycKopeHHhIX HCTibITaHHH rronaTOK fT,[( C 

TT0KpbITH51MH Ha TepM0CTaform,HOCTb H a.n:re3HI-O B yCJI0BHSIX TepM0UHKJIHp0BaHH51 C n p HMeHeHHeM 

Cl1JlhH0T01-IHblX HMflYJlbCHhIX 3JICKTpOHHbTX Tiyt.IKOB 11 C0OTBeTCTByeT cneUHaJibHOCTH 05.07.05 -
«TenJIOBhTe, :meKTpopaKeTHb!e )lBHraTeJIH I1 3HeproycTaHOBKH JieTaTeJibHbIX annapaT0B». 

,[{HccepTaUHSI f p0MOBa A.H. 51BJI5IeTC51 3aK0Ht.JeHHOH H caM0CT051TeJibHO BblllOJIHeHH0H 

HayqHO-KBMHQ)HKaUHOHHOH pa6oTOH, B KOT0poti perneHa 3al{aqa no pa3pa60TKe MeTOD.0B 

ycKopeHHbTX HCIIbITaHHH JIOTiaTOK fT,[( Ha TepMOCTa6HJibHOCTb li an:re3HI-O B ycnOBHSIX 

TepMOU11KJIHpoaamrn. ,[(11ccepTaUJU[ H3JI0:>KeHa TeXH11tfeCKH rpaM0THbIM 513bIK0 M, JIOfHt:JeCKl1 

CTpyKTypHpOBaHa no rnaBaM. I1y6JIHKaUHH H aBTOpecpepaT B rronHOM o6oeMe 0Tpa)KaI-OT 

co.n:ep)KaHHe H OCHOBHbie pe3yJihTaTbI BbITI0JIHCHHOH pa60TbI. 
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0-nnaeM, lffQ rrpel(CTaBJieHHM .[(HCCeprnUJ10HHa51 pa6oTa r pOMOBa A.H. COOTBeTCTByeT BCeM 
TJ)e6osaHH51M «ITOJIO)Kemu1 0 rrpHCy)K.ll,eHHM rreHbIX CTerreHeH», yrnep)Kl(eHHOro IIOCTaHOBJiemreM 
rrpaBHTeJibCTBa P<P OT 24.09.2013 N2842, a ee aBTOp 3acrry)KHBaeT npHCy)Kl(eHH51 eMy yqeHOH 
CTeneHM KaH,[(HJJaTa TeXHHqecKHX HayK 110 crre1.1:i1arrbHOCTH 05.07.05 «TeIIJIOBbie, 
:meKTpopaKeTHhre ,n:s11rarerrH H :meproycraHOBKH JieTaTeJibHbIX anrrapaToB». 

0T3b!B o6cy)K.ll,eH Ha 3aCe)laHHH Kacpenphl KOHCTPYKllHH M npoeKTHpOBamrn .ll.BMraTeJJeH 
JieTaTeJibHbTX arrrrapaTOB (rrpOTOKOJI N2 3 OT 23 OKrn6p51 20 l 9r.). 

3asenyfOtUMH Kacpe.[(pOH KOHCTpyKllHM tt rrpoeKTHpOBaHH5I 
.UBHraTeJieH neTaTeJibHbrx armapaToB, 
.n.T.H., rrpocpeccop <I>arranees C.B . 

Cse.neHH51 o senymei1: oprattmaI.J;HM: 

<f>enepaJibHOe rocy,llapcTBeHHOe aBTOHOMHOe o6pa30BaTeJibHOe yqpe)K)leHHe BbIClilero o6pa30BaHl151 
«CaMapCKl1H HaUHOHaJibHbTH HCCJTC)lOBaTeJibCKHH YHHBepC11TeT MMemr aKa.[(eMMKa c.rr. KoporreBa» 

443086, I1p11Bom1<CKMH cpenepaJibHbIH OKpyr, CaMapcKa51 o6JiacTb, r. CaMapa, MocKoBcKoe urncce, 
.[{. 34. 
Terr.: +7 (846) 267-43-00 
e-mail: ssau@ssau.ru 

A.npec ocp11u11arrbHOro caifTa B ceTH «I1HTepHeT»: https://ssau.ru/ 


