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oQuuuanbHoro ourroHeHTa - AoKTopa rexHr4r{ecKnx HayK Encyr<ona
B tagwtvtup a Kon craHTHHoBzrr a Ha .{uc c epraqr4o HHyro p a6 ory /{o u cx o ro

Irlropx f eusaAre Buv'a Ha reMy < Oqenxa s Q @ exrnnHocrr4 onep rerr,rq e cKr4x

TexHoJlon4fi ua o cnoB e rrepcrr eKTr.rBHbrx npoq e ccon rasu Qu Kar\uv rB epAbrx
To rr Jrr4B c n o M o Irlblo Kr{ Herr4K o -Tep M o ALrlr.annvrq e c Ku x wr o,q el e ft >>,

rlpeAcraBneHHyro Ha col{cKauue yueuofi crerreHr4 AoKTopa rexHr4rrecKr4x HayK

tro clel{I{€urbHocrrl 2.4.5. SuepreruqecKr4e cLrcreMbr r4 KoMrrJreKcbr

l. AnrvaJrbHocrb reMbr
flpo6lervrhl cHl4x{euux eu6pocoB 3arp.f,3Hrarerefi KaK TerrJroBbrx, TaK u

TOKCI,MHbIX OT SHeprOr4CTOrIHr4KOB Ha OpfaHr,rqeCKOM TOTIJTITBe OOOCTp{IOTC'

rIocJIe,qHLIe .qec.rlTl{IrerLrfl, oco6egno B cB.rI3I4 c IIorerIJIeHI4eM KJIFMaTa Ha

3eMne. llorururauvr u 3Heprerr4KaMu pa3Hbrx crpaH, B ToM rrr4cJre n Poccua
rIpI4HI{MaIorctI peureHl4.rl o6 yvreulureHr4r4 Aonl,r rzcKo[aeMbrx opr]aHr,rqecKr{x

TonJII4B B snepro6aJraHcax gri4x crpaH. Antrepuarunofi orMer{eHFrL,rM

TorIJITIBaM .f,BJlf,rorc.a noso6uonn.f,eMbre pecypcbr rtrrta,{peBeoHbrx orrr4JroK t4

MycopHblx orxoAon. [pyrzM HanpaBJreHLreM cHrlx{eHr4r etr6pocoB {BJr{erct
KapAaH€LnbHoe rIoBbIIrIeHI{e eQ$emraeHocrra c}Kr{raHtrf, opraHr,rqecKr4x
ToTIJILIB, Koropble rloKa HeBo3MoxHo 3aMeHrarr. Tax B upotHo3e HayqHo-
rexHnrrecKoro pa3Bvrrvrfl. T3K Poccnu (ao 2035 r.) npe,{ycMorpeHa
pa3pa0orKa eSQercrraBHbrx rexnolorufi rasuSnxaquv yrnr (f[y).
PaccrvrarpkrBaeMafl, Al4ccepral{ur nocBsrrleHa KaK pa3 pa3Br4Trl}o rexHororzfr
BbIIrIeyKa3aHHbIX HarrpaBJre lliuit, a r4HcrpyMeHToM r4ccJIeAoB alnuit .f, BJr.rrrorc{
MareMarllqecKue MoAeJrLr, pazpai arbrBaeMbre aBTopoM. Taruvr o6p a:ou, TeMa
pac cMaTpr,r s ael,Ioft .4r4ccepTaI\uvr flB[rfleTc-f, B axHo fi rz axryalr u ofi .

2. Hos[sHa r{ccJreAoeaHufi u floflyqeHHbrx pe3yJrbraroB
llpe4crauleHHble vccneAoBaHnfl..rrBJrsrorcf KoMrrJIeKcHbrMr4: rr c rorrKr4

3peHl4t MeroAoJIofI4Il, BKJlroqarculefi uo4ernpoBaHr4e repMoAr4r{aMr4riecr(r4x

npoqeccoB vr yparueHzu xuNrn.{ecxofr KHHerrrr(I4, Bblrrtr{cJlr4Te:rbuyro

MareMarI,IKy, cucrelanrtfi aluuru3 Lr HarypHufi gKcneprrMeHT; kr c rorrKr4
3peHI{{ o6ruupuocru r43) {aeMbIX rexuolrolufi, Koropbre oxBarbrBaror
ra":n$nr<aqulo B cJroe 14 rroroKe yur.[, ApeBecHbrx orxoAoB, Lrx cuecefi co
ITIJIaMaMH CTOqHbIX BOA LI TIOJILISTI,IJIe HOM, TeXHI4KO -SKOHOMI{qeCKLIe paoqeTbl
yronbHbrx IIfy r{ Apyrlre acrreKrbr.

Anropotvt rrpe4JroxeH HosHfi ru6pu4uwir KI4HETLIKO.

TepMoAr4Ha\au.{ecKufi rroAxo.q K

SHepfoTexHoJrorr4rrecKr{x npordeccoB.

MOAenI4pOBaHrrrO pa3nHrrHbrx

B paMKax [pe.qcraBJreHHbrx
I4ccneAoBasvitt sTor rIoAXoA BKnroqaer cneAyroqufi ua6op cy6vro4eneft trtrs,
oilvrcanufl npoqecca ra:nSvraqnn: (1) 6nor< cyrrrKrr, npeAoraBleunrua
ypaBHeHZeM MaccolepeHoca Me)KAy qacrurdaMr{ TorrJrr4Ba rr ra3oBofi Qasofi;



(2) 6nor< nr{ponr{3a, BKJrroqaroqzfi oAHocraAufinoe
ypaBHeHr4e; (3) 6tor rasu$uraqura, BKrroqarcryuf4 rpr{
ypaBHeHI{r .{Jr{ peaKqufi xor<co3oJrbHoro ocrarKa a Oz, CO2 u
xr{Mr4qecKr4x rrpeBparqeuuit B ra:osofi
TepMoAr{HaMr{lrecKa.[ MoAenb.

Sase

KI4HETI4IICCKOE

KI4HCTI4IIECKLIX

HzO; (4) 6nor
paBHoBecHaf,

I{TO

AOne

pa3pa0orKe r{eTbrpex

Antopotvt oqeHeHbl o6racru npuMeHr4Mocrr4 yKa3aHHbrx cy6ruo4erefi,
npoBeAeHa I{x Bepla$nxaqrax. C ux noMorrlbro rrpoBeAeHrr unoro$aKTopHbre
rrl4creHHble pacr{erbr Anr HoBbrx npoqeccoB rasu@zxaquu. B qacrHocru
II oKa3 aHbI npe I,IMyrqe crB a cryleHrr arbrx rrp oq ec c oB ra": z Sura rJr4vr, BbrflB Jr eHbr

.qonl4 BTopl4r{Horo 4yrbf, u Mecro ero troAaqr4 B cloli (llg lror]br[reHr4rr
KaqecrBa reHeparopHoro ra:a).

llptu npoBeAeHr{u HarypHbrx oKcrrepr{MeHroB roryr{eHo,
arnoMeparlurr crrrecefi 6uouaccrr u rroJrr{orraneHa npor4cxoAur qpr4
IIOJI}IgTI4JI eua 2OYo I{ BbIIIIe.

Anropou paccquTaHbl noKa3arerru yroJrbHbrx IIfy c BHyrprrquxlorofi
ra":nQnraquefi ,rar o6opy.UonaHHbrx ycraHoBKaMLr AeKap6ouusarllnLr, TaK kr

6eg HIax. Jlyuurue 3HarIeHI4.fl KIIA cocraBLrJru p.nfl.,qByxcryrreH.rarofi cxeMbr,
coorBercrBeHHo, 38,7 kr 47,23yo. Tarnu o6pa:ovr, npoBeAeHHbre
I4CCneAOB AHUfl, lrMerOT BbrCOKyrO HOBr43Hy.

3. Teoperl.rqecKafl rr rrpaKTr{qecKaq 3Haqr{Mocrb [oJryqeHHbrx
aBTOpOM pe3yJrbTaToB.
TeoperuuecKafl 3Harll4Mocrb 3aKnroqaerc.f, B

BbIIIreyKa3aHHbIX I-pyn[ cy6nro4errcit u i4x KoMrIJreKcHoM r{cnoJrb3oBalvrvr )J,Irtl

oIIeHKI{ e$SexrrznHoclr4 rrpoqeccon ra:u$uKauur4. Kpove roro npe/{,rroxoHr,r
cxeMa I4 MoAeJIb rloBblrueHufl xr4MurtecKoro KnA raszSnxaqralr s nfY rryreM
ollrl4Mr.r3aurzu Aonr{ nepBr4qHoro rorrJrr4Ba (50-60%) u 3HarreHr4t

Koe$Quqr4eHra rs6Hrxa orcraclureli (0,35-0,4), a raKxe Ao6asreHz.f, B

rasn@rEqupyrcqFo cpeAy yrneKrrcJroro r€t:a vrru BoMHbrx rapoa (nuecro
a3ora eos4yxa).

[pyrzrvr Ba)KHbrM npr4MepoM Molenr{poBaHufl. flBrrfl.erafl pa:pa6orrca
ypaBHeHl4f, pa3Jlox{eHuf, cMonbr upn rasu$LrKar\vrv 6uouacctr B 3aBracr{Mocrr4
oT feoMeTpI{lIecKLIX XapaKTepprQTVK peaKTopa (CIOA) r4 [apaMerpoB peaKrlr4?r

(e Heprirn aKTr{B arlr4r4, TeMrr ep aryp br, np evre Hn).
llpaxruvecKa.lt 3Har{uMocrb 3arsrroqae'Lc.rr B Bo3Mo)Kr{ocrr4 upr4MeHenr4rr

[oryqeHHblx TeoperrrrlecKux or{eHoK npr,r pa3pa6orre r{ coBeprxeHcrBoBaHlrr4
3Hepf oTexHolofl4rrecKr4x ycTaHoBoK.

4. Oqenrca coAepxanr{fl Ar{cceprarlurrr ee 3aBepueHHocrr,,
[uccepraql{f, cocro?IT rr3 BBeAeHH.a, 7 rraB, 3aKrror{eHvrfl. 14 cirr4cKa

nl4reparyp rt ug 7 8 4 Har4MeHoB auuir.



Bo BBeAeHI4rir o6ocHosaHa aKTy€rJrbHocrb reMbr rdccneAoBanLrs'
onpe,{eneHa HayrlHaf, HoBI43Ha, cQopuyru4poBaHbr 3a4ar.u r4ccneAoBankrfl)
nepeqHcJleHbl ocHoBHbIe IroJIoxeHHr, BbrHocHMbre Ha 3audaTy.

B nepnofi HIaBe paccMorpeHbr reHreHrll4ur pasBurufl 3HepreruKr{ Ha

TBepAoM opraHl4qecKoM TolJrr,rBe. Cpe4z rrepcrreKTr4BHbrx rianpanleHnii
BbIAeJIeHbI cryleHr{arbre cuoco6rr ra^:u$zxaqzu Hr.r3KocoprHbrx rorrJr?rB.

BrruotneH o6:op ocHoBHbrx rr4rroB MareMarr4qecKr4x rrloAelefr, noropbre
rlcnoJlb3ylorc{ ilnfl r{ccJreAoBaHr4fl rrpoqeccoB ropeHun vr ra:lr$uxaquu
rBepAbIX TOTIJII4B. B .{acrHocrrl c.{enaH BbrBoA o ueo6xoAr,rMocrr,r pa:pa6orrr,r
npu6ruNeHHbrx
npoqeccoB.

uo4ereft, yqurbrBaroqr4x cneqraQurcy krccneAyeMbrx

Bo eropoft rJIaBe Aaercfl, no4po6noe o[r4caHrle MareMarr{qecKr,rx
uo4e4efi rasu$uraquu B cJroe u noroKe oKlrcJrr{TeJr.fl. fietatmzupyrorc.tr
3HAAIEHII{ xoe$Sr,rqr4eHroB TeIIJIOMaCConepeHOCa, rroaTpoeH
Bblrll4cJltlTelrulrfi aJrfoprrrM, ocHoBasgrrfi Ha MeroAax pacqenneHufl. rro

Su:uvecrcuna [poqeccaM. llpone4eua repra$uxaqux MareMarr,rqecKrdx
uogeneft Ha gKcnepr{MeHTaJrbHoM Marepr{ane.

Tpemx fJIaBa nocBtllqeHa rzccneAoBaHr4ro nepcneKTl4BHbrx onoco6oB
oHLUKeHI{{ BbIXoAa cMoJI B cnoeBbrx [poqeccax ra":u$yrKaTJkru, Paccuorpeutr
TexHonofr{r4: BTopr4r{Hofo Ay'tbfl, cryneHqarofi ra:nQnKar\vrvr 6yporo yrJlrr 14

Apenecuofi 6uouaccrt, KaraJrvr.recKofi croeeofi rasn$uxaqnn 6uouaccsr,
flonyueuo aHaJIHTIuIqecKoe perueHr4e Anf, onpeAeneHur KoHr{eHTpar\Lrkr cMoJibr
Ha BbIXoAe Ir3 cJlot. Als KoKca u 1uovaccbr oupeAeJreHbr cuoco6u iloAarrra
BTopr,rqHofo Bo3Ayxa r4 efo orrTr4M€rJrbHbre 3HaqeHufl.

B uerneprofi ruase gKcnepI4MeHTaJrbHo r4 reoperuuecKr4 LrccneAyerct
uepepa6orKa orxo,qoe. PaccNaarpllBaercf,.f,BJreHr{e arJroMepa\uu cJro[ qacrurl
rrpl4 clKIlraHI4LI u ra:u$nr<aqHu OTXoAoB, coAepxarrlr{X cleKarorrdueefl
MareplraJlrt (uonuuepbl, 3oJIy). llonyreHbr pacqerHbre 3aBr4cr.rMocrv pacxo1a
r€L3a vr cpeguefi Aonr,r pacnnaBlrBrrrerocr [onnMepa or BpeMeHrr npr4
pa3rHrIHbIX ycnoBl{tx HarpeBa 3acbrrrKr{ (cnor). llo pe3yJrbraraM
sKCnepI4MeHTOB CAenaI{bI BbIBOAbT: CIeKaHr4e CrO.q r43 Orrr4JroK H rroJrH3Tr{JreHa

rrpor4cxoAr{r npn ero Aone 20%; cner(aHr4e cJror vr3 6yporo yrrrr u
rloJrr{orr4neHa - nprr ero ,qone l0%.

B nsrofi rJIaBe MoAenl,Ipylorc.fl nepcneKTr4]3Frbre rpolieccbr
ra^:uQuraqrzn rrbrJreBuAHoro rorrJrr{Ba B rroroKe Ay'rbtr. Paccuorpeulr
cne.qyroqve npoqeccbr ra:uSuraquu: Apeaecuofi rrbrJrr,r B noroKe
napoKr4cJropoAHoro n'yrbfl; KaMeHHofo yfn{ u 6vouaccu (convrecrHo);
cry[eHqarafl, Arrs, KaMeHHofo yfnfl npr4 BbrcoKr,rx reM[eparypax; KaMeHHofo
yrnrr B BbrcoKoreMrreparypHoM napoBo3AyruHoM rroroKe; 6yprrx yrnefi B

rlapoBo3AyruHoM rroroKe. [tts KaxAofo ?r3 paccMorpeHHbrx npordeccoB
BrI{BJIeHII orITI4M€LJIbHbre ycJroBr4s (4aueuue, rroAAepxauue reMleparyp



fa3a npl4 TeMrleparypax rlJraBJrerkrfl 3oJrbr (artr noBbrrueHr4r HaAexHocrr4
ra3oreHeparopoe) H Apyrr{e Qarroprr).

B urectofi rnape paccMorpeHbr npoqeccbr ra:u$uxaquu yrolluofi
TIIIJII4 c pequpKyltn\uefi npoAyKToB cropaHr4f,. Pacverauu, B rracrHocrr4,

noKa3aHo, rrro rlpr4 rrepexo,qe or Bo3Ayru.Hbrx cue<;efr (n nolclrce) K

Ki4cnopo,qHo-yrJleKl4cJrbrM reMneparypa rpoqecca cHr4)Kaercfr sa 200-300 K,
a xl{MI4rrecrnft KIIA yBenuquBaerctr ua l0-20Yo.

Pacc.{uraHbr cxeMbr IIfy c BHyrpuqurlonofi ra:ra$urcaquefi yurq KaK

6e: ycrauoBoK ynaBnuBauux CO2, raK u e Hurvru. Oupe4eleH KIII llfy,
xoroptrfi, coorBercrBeHHo, cocraBr{n 43-47% u2519Yo. Cgerran BbrBoA, rrro
AByxcryrleH.{atrtfi npollecc rasraQrarcaqkrtr flBrrflercs 6olee eSSercrrEBHbrM An.rr
yronbHbrx IIfy H3-3a nyqrxefo KarrecrBa reHeparopHofo ra3a.

B ce4ruofi rJIaBe JlpeAcraBJreHbr orrrlrMh3alluoHHbre r4ccJre.{oBaHnfl.
flfy c BHyrpuquxloeofi rasasuraqnefi 6yprrx yrne,fi, 3aAaHHbrM pacxo4ou
T0IIJII4Ba vr o,qHocrylreHqarbrM flpoqeccoM ra:u$nxaqna c Bo3AyrxHbrM

AyrbeM. B uccneAoBaHI,II4 oorlocraBJr.rrrorcrr rpu 'turra uo4elefi. B rou qr4cJre

Kr4Herr{Ko-TepMoAHHaMuqecKa{ MoAeJrt, pa:pa6oraHHa.s aBTopoM. llora:aHo,
qro nocJle!.Hflfl, Molenb Ilo3BoJrrer [onyqr4rr 6olee pealrncrwlHym oueu]{y
KarIecTBa feHepaTopllofo fa3a cpaBHuTeJrbno c l{py|t4Mt4 MoAeJI'lMrl
(roueuuoro repMonr4HaMnqecKoro panuonecnr). Pacqerurrfi KnA
[poLI3BoAcTBa gneKTposHepflII4 rlpv zclroJlb3oBaHH.vr Kr4HeTr4KO-

TepMoAr4Ha\au.{ecKoft MoAenr{ cocraBr4Jr 40-50yo, a y,qenbHbre
KannraJroBJroxeur4 s - 2500-3 000 Aonn sa KBr.

B 3aKJIroqeHI4I{ npe,{craBJreHbr ocHoBHbre pe3yJrbrarbr n BbrBoAbr

Ar40cepraquonuofi pa6oru, a raKxe [epeqkrcneHbr AallHefiurue
np eAn onaraeMbre HanpaBne Hufl vraareAos aHrafi aBTop a.

B rIeJIoM Ar,rccepraru4rr npb4crawrrer 3aKoHqeHHyro HayqHo-
xeanuSzrcarluoHHyro pa6ory.

5. OdocuosaHrrocrb r{ AocroBepHocrb [oflyrreHur,rx pe3yJrbraroB
06ocnonaHHocrb noJryyeHHbrx pe3yJrbraroB o6ecne.uBaerct

Ban]/-'Aarlveff uareuarnrlecKl4x MoAenefi c ucnoJrb3oBaHneM rTonyqeHHbix B

I'IC3M CO PAH u ony6twKoBaHHbrx B HayrrHo-rexHr{rlecxoir lr4'repar)/pc
sKCnepI{MeHTaJIbHbIX AaHHbrX, a TaKXe CpaBHeHr4eM c Teoperr4qecKr4Mr4
pe3ynbraTaMH Apyrl/tx aBTopoB.

6. CoorBercrBne rrac[opry
SnepreruqecKrre cucreMbr tr KoMrrJreKcbr

.{uccepralll{oHHafl pa6ora coorBercrByer uacnopry cnerlr4anbuocrrl
2.4.5. 3nepreruqecKr4e, cncreMbr r{ KoMrrJreKcbr B cJreAyroqr4x nyHKTax:

n. 1: pa3pa6orKa HayqHbrx ocHoB (uo4xo4on) nccle4oBaHLrfl, o6ulux
cnoficrn 14 [pI4HI{}Iuon Symq[oHnpoBaHvrfl rd MeroAoB pacqera, EUrropr4TMoB

I4 [porpauu nu6opa u orlTrrMl43arJuu ilapaMerpoB, rroKa3arelefi xa.{earBa u

cneirua.rLiHocrr{ 2.4.5.



pelKI4MoB pa6oru gHeprerHrIecKI,IX cl4creM, KoMIIJreKcoB, 3Heprerl4qecKl4x
ycTaHoBoK Ha opfaHl4r{ecKoM u anbTepHaTkIBHbIX TOn,rI}tBax p1

noso6Hos[.rleMblx BnAax 3Heprl4n B IdenoM vr ux ocHoBHoro kL

BcrroMorareJrbHoro o6opy4on aHufl;
il. 2: MareMar4rlecKoe MoAeJILIpoBaHvre, qucrteHHble v HarypHble

r4ccneAoBaHvrg, Susuro-xrrMprrrecKr4x u pa6oqr4x npoqeccoB, [poreKaroultlx B

3HepreTI{rIecKHX Cr4CTeMaX Vr yCTaHOBKaX Ha OpfaHI4rIeCKOM V

aJrbrepHarr4BHblx TotuluBax kr noso6HoeJrreMbrx Bu4ax 3HeprIzII4, Lrx

ocHoBHoM r{ BcloMorareJrbHona o6opyaoBaHuvr u o6qeu rexHoJloruqecKoM
rIr{KJre [por{3BoAcTBa sJreKTpuqecKol,I 14

rr. 6: Teoperr4rrecrcufi anaJrvrs,

dru:uuecroe u MareMarl,IqecKoe
3HepfoycTaHoBoK, gJreKTpocran\uit

SynrquoHr{pyrculr4x "Ha 
ocHoBe npeo6pasoBanufl eosoOHosJI-aeMbIX BI,IAoB

3Hepfr{H (3Hepf}rl{ Bo.4HbIX rroTor(oB, coIHer{Ho'I SHepfHH, 3HepfI4I,I Berpa,

sHeprr4r4 6uouacctr, 3lreprr4r4 TelJra 3eM:rr4 r4 Apyrl4x Br4AoB no:o6uoll:tlctr,tcrii
eHepruz) c rleJrbro uccneAoBanurfl. r4 orrrr{Mr43arJkrvr ux [apaMerpoB, pexI4MoB

pa6oru, oKoHoMIar4 r{.gKonaeMbrx Br4AoB TorrJrrrBa 14 pelueHl4s upo6levt
3Konofr4qecKoro u coul4anbHo-sKoHoMHrrecKofo xapaKTepa;

n. 7 : r4ccJreAoB anue BrruflHLrfl. TexHr4qecKr{x peru euuit., npI4HuMaeMbIX

IIpI4 CO3Aa]H]/.]gr LI 3KCIIIyaTAIJVI4 3HepreTI4rIeCKI4X CI4cTeM pI KOMIIJIeKCOB, Ha

ux QrEnaucono-oKoHoMuqecKr,re u lrHBecrLrIILloHHbIe IIoKa3areJII4,

p erLIoH aJIbHylO 3 KoHoMI4Ky LI 9KoHoMI4Ky npl4poAollonb3 OB aHI{.[.

T.3arvreqanurr r{ Borrpocbr rro pa6ore
7.r) flper MOAeJrHpOBaHVrzr rrpoqeccoB fa3HQI4KaIIHlM

HE.IIOCTATOqHO I4CIIOJIb3OBAHbI BO3MO)KHOCTIIcMoJroo0pa3oBaHr{t
paBHoBecHbrx repMoAl4HaMr{r{ecK}rx l,ro.qerefi Anfl nonyqeHl4.f, AaHHIIX o6
ycnoBr{.flx (nosuoNuocrra) o6pasonaHnfl cMoJrbr rrpn nuponr43e KoHKperHbIX

TorrJrrrB (Aannenia.f,x, TeMrreparypax,.KoHueHTparJnflx.r.l Apyrl4x naparterpax).
floAo6Hrre uccJreAoBantrfl, rrpoBoAr4Jrr4cb, B rracrHocrr{, ornoHeHToM c

rroMorrdbro MSIIC rpr4MeHr4reJrbHo K npoqeccaM feHeparJuu 6eHs(a)nupeHa
rrpr4 rrrapoJrr.r3e [pr4poAHofo rasa (uprz Mr4Hr{Mr43arJlrv SHepf}rI4 lu66ca u
ofpaHr{qeHrasx Ha gnT€rJrbnrrrc cucreurr) u r43JroxeHbl B ny6tuxaryuu
<<Tepuo4uHaMuqec xuit auattus sKoJrornqecKr{x xapaKTepl{crl4K npoqeccoB
alKkrraHkrfl. npupoAHoro r€t:a // TeunoeHeprerllKa - 2010.' Ns7. - C. 75-80.).
Vrasannrre AaHHbre Mofnl4 6rt yrorrHr{Tb u AonoJIHLITb pacqerbl,
npoBeAeHHbre aBToPoM*

7.2) Ha c. I24 a3rop yKur3brBaer, rrro MoAeJrbHrrM coeAr{HeHI4eM cMoJIbI

cnyxrlr Kpe3oJI (CzHsO), a Ha a. I49 - KoMIIoHeHT CHo,oOs,6. Tatu xe aBrop

3aMeqaer, rrro (KoHKpeurax QopnryJra He LrMeer 3HarIeHI4e, IrocKoJIbKy nocne
cxrr4faHr4.rr cMoJra pa3nafaercq). C orMerreHHofi Spa:ofi uerus-s corJlacurbct,

TerrJroBor{ 3Hepfr4l4 ;

SKCnepr4MeHTaJIbHbIe I4CCJIeAOB AHLrfl.,

Mo,qennpoBaHI,Ie, npoeKTI4poBaI{I'Ie

vr euepretuqecKax KoMrIJIeKcoB,



rrocKoJrbKy cMoJra cHr4xaeT 14 Kar{ecTBo feHeparopHofo ra3a v HaAe)KHocrb

pa6oru o6opygonaHlrs. yxe Ao KaMepbI c)KuraHLIr. Toquas $opuyla
noMofJla 6rr nonyqarb kr 6olee ror{Hble KaK KHHerI4r{ecr(He, TaI{ vl

TepMoAr'rHaMr4r{ecKue pe3yJrbramr (n roM r{r4cJre rro 3aMe.raHuro 7.1).
7.3) B pa6ore Her orleHorc o6pa:oBaHr4s calKvr rplr ra3nSraraquz. Ee

MO.{eJrbHbrM coeAr.rHeHlreM ruor 611 6rrTb 6eHs(a)urapeH, a efo feHeparlr4ro

MoxrHo or{eHr4rb c rroMou{rrc MSIIC (xax u cvrony).
llprEne4eHHble 3aMeqaHr4f, u Borlpocbl He cHl,Ix{aror o6rqefi

rroJroxr4Temsofi or{eHKrt ALrcceprarlraoHsofi pa6oru, nocKoJrbKy He BJIHf,ror

Ha oclroBHbre BbrBoAbr I{ Hayr{Hbre pe3yJrbTaTbr.

3ax.nroqeune

.{uccepraqux ,{oncroro
orrepreruqecKux rexuorornfi Ha

VIropt, fenHaAreBuqa <<Oqeura

ocHoBe rrepcneKTHBHbIX npoueccoB
m3r4Ql4Kardr{r4 TBepAbrx Tonnr4B c rroMorJdbro KuHeTrrKo-TepMoAI{Ha\{LIiIecKI4x
inogeleft>> rto HayqHoff cnequaJrbHocrr4 2.4.5. <3nepreruqecKl4e cl4creMbl H

KoMrIJreKcbI)) .rrBJlrrercrr oaMocrof,TeJrbgo BbrlroJrHesnofi oa6orofi. B xoropofi
perueHa BaxHatr Hayqrrafl. npo6neua rroBbrrueHr4rr e$$errr,rnuocli4
nepepa6orKri rBepAbrx ronirr4B. CogepxaHr{e Ar4cceprarlul4 coorBercrByer
[aclopry uayuuofi cnerlr4aJrbHocrr4 2.4.5. <Suepreu{rrecKue cl4creMbl u
KoMrrJreKcbr) ilo qerbrpeM rryHKTaM o6racru r4ccneAoBaHurfl. Co4epNanrae
anropeQepara coorBercrByer vr orpax{aer coAepxaHr4e Ar{ccepralluu.
HayvHrre [oJroxreHr4r, BbrBoAbr u peKoMeHAar\Lrkr, npe.qcraBJleHHb]e B

Akrcceprar\uv v anrope$epare B uorurofi crerrelrr{, o6ocHoeaHlt.

,{,ocronepHocrb u HoBr{3Ha nonyrreuHbrx pe3ynbraroB He BbI3bIBaer

coMHeHr.rr. co4epxaHr4e Avrcaeprarl]1|1. B' uorHofi Mepe orpaxeHo B

ny6rnraqnxx u3 aKry€LJrbHoro reperrH{ xypHalroB BAK u npourJlo

AocraroirHyro alpo6aqnro na xouSepeHrdrarrx u cr4Mrro3uyMax.

{raccepraqrloHHatl pa6ora ,{ouoxoro I4ropx feuHagreBltqa
coorBercrByer BceM rpe6onanvrflM, rtperb.rlBnf,eMblM I( AoKTopcKI4M

/Incceprar\lrfl,M, vr Kpr.rreparNr rryHK'roB 9-I4 lloloNer"rnr (O nopt/:(Ke

rrpr4cyxAenvfl. yr{eHbrx c'LeneHeff>>, yrBepx{AeHHoro IlocraHoeJreHr{eM
flpannrerbcrBa P@ or 24.09.2013 Ns842 (c z:vr. u 4on.), a covaKarerlb
3acnyxr4Baer rrpucy)r(Aerrr4rr yueuoft creleHlr AoKTopa rexHr4r{ecKux HayK rro
Hayuuofi cler1uanbHocrr4 2.4.5.3neprerr,rqecKr4e cr4creMbl LI KoMnJIeKcbI.

OSuquanrnrrfi onroHeHr, npoSeccop r<a$egpn
sHeprerr4nra (De4epaJrbHoro rocyAapcrBeHHoro
OroAxeruoro o6pa:oBareJrbHofo yqpex paeH:zr Encyxon B.K.
Bbicruero o6pa-:onauux <Epar cxu4
focyAapcTBeHHbuT yHrr 29 $eepatx2024 r.

EOCTF trOAtrI{C$

f,t

AOKTOp TeXHr,rqeCKr4X HayK,
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