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~eHl'ta al't'l.'yan&HOC'1'H Hccne""OBBHHR . COBpeMeHHble X11MMQeCK11e 

YCTaHOBK11 B 3Haqli1TenbHOM Mepe aBToMaT11311poBaHbI, qTO n03BonReT 

npOBO,Il11Tb TeXHOnOI'11qeCK11e npoueccbI B onT11ManbHbIX ycnoB11Rx C 

.M11H11Man b Hbllv.il1 pecypCOB. PeaKU110HHble annapaTbI 

RBnRIOTCR BaJKHbllv.il1 3BeHbRMM B TeXHOnOI'1111 nonYQeH11R npaKT11QeCK11 

nIOOOI'O X11M11QeCKOI'O np0,IlYKTa. OT onT11ManbHOCT11 pa60Thl peaKTopa 

( KaK B cTaT11Ke, TaK 11 B .Il11HaM11Ke) 3aB11C11T np0113BO,Il11TenbHo cTb 

C11CTeMbI B uenoM, KaQeCTBO 11 

ceoeCT011MOCTb np0,IlYKU1111. KaTan11T11QeCK11M peaKTop 

B HenpepbIBHO, COnpOBOJK,IlaeTCR nOBbIIIIeH11eM 

TeMnepaTypbI no XO,Ily I'a3a B cnoe KaTan113aTopa 11 TpeoyeT He 

TonbKO ee CH11JKeH11R, HO 11 nO,Il,IlepJKaH11R B 3a,IlaHHOM ,Il11ana30He 11 

y,IlepJK11BaH11R OT Bn11RH11M BHeWHeM Cpe,Ilhl (TeMnepaTyphl, ,IlaBneH11R, 

paCXO,IlOB), QTO HanpRMYIO 3aB11Cli1T OT COOTBeTCTBYIOLUeM C11CTeMhI 

ynpaBneH11R npOUeCCOM. 

KaTan113aTOp B peaKTope C11HTe3a MeTaHona OTeQeCTBeHHOI'O 

oopa3ua pa3,IleneH OObIQBO Ha 4 cnOR (nonK11), MeJK,Ily KOTOPbllv.il1 

npe,IlycMoTpeHhl KaMephl CMeweH11R, B KOTophle no 6aMnacaM nO,IlaeTCR 

XOn O,IlHbIM I'a3 CH11JKeH11R TeMnepaTypbI nepe,Il BXO,IlOM B 

KaTan113aTopa. 3Ta 3a,IlaQa, B 60nbW11HCTBe 

cnYQaeB, pewaeTCR QeTblpbMR KOHTypaM11 peI'yn11poBaH11R 

TeMnepaTypbI Ha BbIXO,Ile KaJK,IlOI'O cnOR KaTan113aTopa 

XOnO,IlHOI'O ra3a no 6aMnacy Ha BXO,Il B cnoM 11 eI'O CMeweH11eM C 

nOTOKOM OCHOBHOI'O XO,Ila. I1P11 3TOM Tpa,IlMU110HHhle 
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C 

O,IJ;HOKOHTypHble Cli1CTeMbl t ,IJ;ei1cTByromli1e rro OTKJ10HeHli1IO, a TaK)Ke 

pa3J1li1LIHble Bapli1aHTbI KOM6li1Hli1pOBaHHbIX Cli1CTeM pe ryJ1li1po BaHli1R: 

,IJ;06aBoLIHoi1 KOMrreHCaIJ,li1ei1 rro BbI,Il;eJ1eHHOMY OCHOBHOMY B03MymeHli1IO, 

pelIIaIOT TOJ1bKO 3a,IJ;aLIY cTa6li1Jll13aIJ,li1li1 TeMrrepaTypbI Ha BbIXO,IJ;e 

Ka%,IJ;Oro CJ10R: KaTaJ1li13aTOpa li1 He rr03B0J1R:IOT OpraHli130BaTb 

3Heproc6eperaIOmee yrrpaBJ1eHli1e peaKTopOM. B pR:,IJ;e CJ1YLIaeB, Me)K,IJ;y 

rrOJ1KaMli1 C KaTaJ1li13aTOpOM YCTaHaBJ1li1BaIOT pa3J1li1LIHble TerrJ1005MeHHble 

Cli1CTeMbI, Harrpli1Mep, 3MeeBli1KOBOrO Tli1rra, li1 rrp0li13BO,IJ;R:T c~eM TerrJ1a 

Herrp epbIBHoro TerrJ1006MeHa LIepe3 

pa3,IJ;eJ1RIOmyIO rrOBepXHOCTb. B 3TOM cnyqae CTerreHb 

3Heproc6epe)KeHli1R peaKTopa rro BbIllIae TC R, HO Ha6J1IO,IJ;aeTCR 

HeOrrTli1MaJ1bHaR ero pa60Ta B ,IJ;li1HaMli1LIeCKli1X pe)Kli1MaX rrpli1 

KOMrreHCaIJ,li1li1 BHelIIHli1X B03MymeHli1i1, LITO CBR3aHO C cymecTBeHHoi1 

li1HepIJ,li10HHOCTbIO KaHaJ10B Cli1CTeMbI yrrpaBJ1eHli1R TeMrrepaTypoi1. 

B 3T0i1 CBR3li1, CLIli1TaIO, LITO TeMa ,IJ;li1CCepTaIJ,li1li1 flRlIIeHKo A.M ., 

rrOCBRmeHHaR Cli1HTe3Y li1 aHaJ1li13Y 3Heproc6eperaIOmMX Cli1CTeM 

aBTOMaTli1LIeCKOro perYJ1li1pOBaHli1R C li136bITOLIHOCTbIO B yrrpaBJ1RIOmli1X 

B03,IJ;ei1cTBli1i1, a TaK)Ke BorrpocaM li1X rrpli1KJ1a,IJ;HOrO rrpli1MeHeHli1R ,IJ;J1R 

rro,IJ;,IJ;ep)KaHli1R OrrTli1MaJ1bHOI'O TeMrrepaTypHoro pe)Kli1Ma pa60TbI 

peaKTopa Cli1HTe3a MeTaHOJ1a, RBJ1ReTCR aKTyaJ1bHoi1 li1 3HaLIli1Moi1 KaK 

,IJ;J1R TeOpli1li1, TaK li1 ,IJ;J1R rrpaKTli1Kli1. 

OqeHxa co~ep.aKHR AHccepT~. 

~li1CCepTaIJ,li1R Harrli1CaHa rro KJ1aCCli1LIecKoi1 cxeMe, COCTOli1T li13 

BBe,IJ;eHli1R, LIeTbrpex I'J1aB, 3aKJ1IOLIeHli1R, Crrli1CKa J1li1TepaTypbI li1 

rrpli1J10)KeHli1M. MaTepli1aJ1 li13J10)KeH Ha 274 CTpaHli1IJ,aX (BKJ1IOLIaR 

rrpli1J10)KeHli1R), B Crrli1CKe J1li1TepaTyphl rrpli1Be,IJ;eHO 164 li1CTOLIHli1Ka. 

TIepB aR rJ1aBa RBJ1Re T CR 0630PH0i1, B Hei1 rrpli1BO,IJ;li1T CR aHaJ1li13 

cOBpeMeHHoro COCTORHli1R li1 113BeCTHbIX rrO,IJ;XO,IJ;OB B 06J1aCTli1 

3Heproc6epe)KeHli1R li1 rrOBbIllIeHli1R 3HepreTli1LIecKoi1 3wweKTli1BHOCTli1 

Xli1Mli1KO-TeXH0J10rli1LIeCKli1X Cli1CTeM . 

Bo BTOpOi1 li1CCJ1e,IJ;OBaHli1R 

3Heproc6eperaIOmli1e Cli1CTeMbI perYJ1li1pOBaHli1R, rrpe,IJ;J1araeT CR li1X 

06maR CTpYKTypa, aHaJ1li13li1pYIOTCR o TJ1li1LIY1TeJ1bHble oc06eHHOCTli1 

pa60Thl. CTaBRTcR OCHOBHhle 3a,IJ;aLIli1 Cli1HTe3a TaKli1X Cli1CTeM. 

TpeTbR li1 LIeTBepTaR rJ1aBbI RBJ1RIOTCR 3KCrrepli1MeHTaJ1bHbIMYI, B 

KOTOPbIX li1CCJ1e.n;YIOTCR BorrpocbI peaJ1li13aIJ,li1li1 li1 rrpli1KJ1a,IJ;HOrO 

rrpli1MeHeHli1R 3HepI'oc6eperaIOmli1x CAP (3CAP) B rrp0li13BO,IJ;CTBe 

MeTaHOJ1a. Ha OCHOBaHli1li1 o6mei1 CTPYKTYPbI 3CAP, rrpe,IJ;CTaBJ1eHHoi1 

BO BTOpOi1 rJ1aBe, aBTopoM pa3pa6aTbIBaIOTcR .n;BYXKOHTypHble 

Bapli1aHTbI ee peaJ1li13aIJ,vili1 C Wli1J1b TpaMli1 CKOJ1b 3Rmero Cpe,IJ;HerO, 



VI 

npOBepKJ.1
J.1 nporpaMMa

MeTO,IlY1Ka J.1X 

pa60TOCnoco6HOCTJ.1 nYTeM J.1MJ.1TaUJ.10HHOrO 

aBTOMaTJ.13J.1pOBaHHOrO paCLIeTa napaMeTpOB 3CAP. 
e eHH TIRweHKo A.M.

Pa3pa6oTaHHHe BapJ.1aHTH 3CAP ycnewHO npJ.1M H 

,IJ;nR nO,IJ;,IJ;epJKaHJ.1R TeMnepaTypHoro peJKJ.1Ma peaKTopa CJ.1HTe3a 

MeTaHona. ,UnR 3Toro, npeJK,IJ;e Bcero, 6bIJIJ.1 J.1cCne,IJ;OBaHbI WJ.13J.1KO
TeXHonOrJ.1LIeCKOronpOTeKaHJ.1R3aKOHOMepHOCTJ.1XJ.1MJ.1LIeCKJ.1e 

HJ.13KOTeMnepaTypHoM 
npouecca nonyLIeHJ.1R MeTaHona Ha 

Me,IJ;bCO,IJ;epJKameM KaTanJ.13aTOpe no,IJ; ,IJ;aBneHJ.1eM 5 MDa. DocTpoeHH 

C J.1CnOnb30BaHJ.1eMa,IJ;eKBaTHble MaTeMaTJ.1LIeCKJ.1e MO,IJ;enJ.1 npouecca , 
TeXHOnOrJ.1LIeCKJ.1XBnJ.1RHJ.1R OCHOBHbIXKOTOPHX npOBe,IJ;eH aHanJ.13 

BenJ.1LIJ.1HY TeMnepaTYPY ra3a nonapaMeTpoB Ha perynJ.1pyeMYID 

BHCOTe peaKTopa, J.1 Ha 3HepreTJ.1LIecKYID 3WWeKTJ.1BHOCTb npouecca 

npoueccaCJ.1HTe3a. PaccMoTpeH PR,IJ; BapJ.1aHTOB npOBe,IJ;eHJ.1R CJ.1HTe3a 

MeTaHona B peaKTope nonOLIHoro TJ.1na C pa3nJ.1LIHbIMJ.1" cnOC06aMJ.1 

nOTOKOB npJ.1 OXnaJK,IJ;eHJ.1J.1 peaKUJ.10HH0:V1 CMeCJ.1
OpraHJ.13auJ.1J.1 

nOTOKOB, J.1CnOnb30BaHJ.1e(J.1CnOnb30BaHJ.1e 6a:V1na CHbIX 

nOBepXHOCTHoro Tennoo6MeHa LIepe3 MeJKnOnOLIHbIe Tennoo6MeHHJ.1KJ.1, 

KOM6J.1HJ.1pOBaHJ.1e nOToKoB). Ha OCHOBaHJ.1J.1 MaTepJ.1anbHHX J.1 TennOBHX 

6anaHCOB peaKTopHoro Y3na nocTpoeHbI 3KCepreTJ.1LIeCKJ.1e ,IJ;J.1arpaMMbI 

rpaccMaHa-lliaprYTa. ABTOPOM YCTaHoBneHa 3aBJ.1CJ.1MOCTb 

3KCepreTJ.1LIeCK0:V1 LIyBcTBJ.1TenbHOCTJ.1 CTaTJ.1LIeCKJ.1X peJKJ.1MOB pa60TH 

peaKTopa npJ.1 J.13MeHeHJ.1J.1 pacxo,IJ;a ra3a LIepe3 xOnO,IJ;HbM 6a:V1nac J.1 

pacxo,IJ;a BO,IJ;bI LIepe3 MeJKnOnOLIHbM Tennoo6MeHHJ.1K. 3TO n03BOnJ.1nO 

BbIRBJ.1Tb, LITO nOHJ.1JKaTb TeMnepaTYPY ra3a OCHOBHoro XO,IJ;a no 

BbICOTe peaKTopa C nOMOmbID npRMoro CMellleHJ.1R C 6a:V1naCHbIM 

XOnO,IJ;HbIM ra30M paCTOLIJ.1TenbHO C n03J.1UJ.1J.1 3Heproc6epeJKeHJ.1R, LITO 

o6ycnoBneHO 60nblllJ.1MJ.1 nOTepRMJ.1 3KCeprJ.1J.1. B pe3ynbTaTe 

npOBe,IJ;eHHbIX J.1CCne,IJ;OBaHJ.1M nOKa3aHO, LITO OnTJ.1ManbHOM no 

,IJ;J.1HaMJ.1LIeCKJ.1M nOKa3aTenRM J.1 O,IJ;HOBpeMeHHO 3Heproc6eperaIDme:V1 

RBnReTCR KOM6J.1HJ.1pOBaHHaR cxeMa OXnaJK,IJ;eHJ.1R peaKTopa, KOTopaR 

TaKJKe n03BonReT YBenJ.1LIJ.1Tb ero np0J.13BO,IJ;J.1TenbHOCTb. B TO JKe 

BpeMR OTMeLIeHa CnOJKHOCTb aBTOMaTJ.13auJ.1J.1 KOM6J.1HJ.1pOBaHHoM CxeMH 

OXnaJK,IJ;eHJ.1J.1 J.1 Heo6xo,IJ;J.1MOCTb pa3pa6oTKJ.1 3CAP C ,IJ;BYMR KOHTypaMJ.1 

perynJ.1pOBaHJ.1R Ha KaJK,IJ;yID nonKY C KaTanJ.13aTOpOM, 

KOTOPO:V1 n03BOnJ.1T pelllJ.1Tb nOCTaBneHHYID 3a,IJ;aLIY ynpaBneHJ.1R. 

B KOHue LIeTBepTOM rnaBbI npJ.1Be,IJ;eHH pe3ynbTaTbI J.1Iv1J.1TaUJ.10HHOrO 

MO,IJ;enJ.1pOBaHJ.1R TennOBHX npoueCCOB B peaKTope CJ.1HTe3a MeTaHona 

C npe,IJ;nOJKeHHbIMJ.1 3Heproc6eperaIDmJ.1MJ.1 CAP TeMnepaTypbI Ha BbIXO,IJ;e 

KaJK,IJ;OrO cnOR KaTanJ.13aTOpa, HaLIJ.1HaR co BToporo, ,IJ;OKa3bIBaIDmJ.1e 

B03MOJKHOCTb nOBbweHJ.1R Ha ,IJ;eMcTBYIDmeM np0J.13BO,IJ;CTBe TOLIHOCTJ.1 
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cTa6Y1J1Y13aLl,Y1Y1 TeMnepaTypHoro peIKY1Ma Y1 3HepreTY1L:J:eCKY1X 

nOKa3aTeJ1eM npOLl,eCca. 

BOBHsaa a ayqRYX pesYRbwawoB. 

1 . 	 ITpe,II;J10IKeHa KOHLl,enLl,Y1.R: HOBbIX 3Heproc6eperaIOmY1X CAP 

(3CAP) , Y1CnOJ1b 3YIOmY1X Y136bITOL:J:HOCTb B ynpaBJ1.R:I01IU1X 

B03,II;eMCTBli1.R:X. 

2. 	 3CAP C 


CK0J1b3.R:merO cpe,II;Hero. 


3. 	 Pa3pa6oTaH YHY1BepCaJ1bHbM aJ1rOpli1TM onpe,II;eJ1eHY1.R: 

3KCepreTY1L:J:eCKOM L:J:YBCTBY1TeJ1bHOCTY1 XTC, n03B0J1.R:IOmY1M 

BbI,II;eJ1Y1Tb B ee COCTaBe 3Hepro3<l><l>eKTY1BHbrM KaHaJ1 

ynpaBJ1eHY1.R:. 

4. 	 Pa3pa6oTaHbI KOMnbIOTepHa.R: MO,II;eJ1b 3CAP, n03B0J1.R:IOma.R: 

Y1CCJ1e,II;OBaTb ee ,II;Y1HaMli1L:J:eCKY1e CBOMCTBa, Y1 aJ1rOpY1TM 

aBTOMaTY13Y1pOBaHHoro paCL:J:eTa napaMeTpoB Cli1CTeMbI. 

5. 	 ITOJ1YL:J:eHa MaTeMaTY1L:J:eCKa.R: MO,II;eJ1b ,II;Y1HaMY1L:J:eCKOrO Y1 

CTaTY1L:J:eCKOrO peIKY1Ma pa60TH peaKTopa CY1HTe3a MeTaHOJ1a 

n0J10L:J:HOrO TY1na, 

OCHOBHoro XO,II;a CJ10.R:Mli1 

KaTaJ1Y13aTOpa O,II;HOBpeMeHHo C nOMOmbIO nO,II;BO,II;a X0J10,II;HbIX 

6aMnacoB (XE) Y1 c~eMa TenJ1a peaKLl,Y1Y1 B MeIKn0J10L:J:HbIX 

YTY1J1Y13aLl,Y10HHhlX TenJ1oo6MeHHY1KaX (MYT) • 

6. 	 PaCCL:J:Y1TaHa 3KCepreTY1L:J:eCKa.R: L:J:YBCTBY1TeJ1bHOCTb CTaTY1L:J:eCKY1X 

peIKY1MOB pa60Thl K0J10HHhl CY1HTe3a MeTaHOJ1a, Y1CCJ1e,II;OBaH 

xapaKTep ee Y13MeHeHY1.R: B 3aBY1CY1MOCTY1 OT Y13MeHeHY1.R: 

peIKY1MHbIX napaMeTpoB npoLl,ecca. 

7. 	 ITpe,II;J10IKeH cnoco6 perYJ1Y1pOBaHY1.R: TeMnepaTyphl no BhlCOTe 

peaKTopa CY1HTe3a MeTaHOJ1a, Y1 CY1HTe3Y1pOBaHa 3CAP ,II;J1.R: ero 

ocymeCTBJ1eHli1.R:. 

8. 	 ITpoBe,II;eH CpaBHY1TeJ1bHbM aHaJ1Y13 KaL:J:eCTBa perYJ1Y1pOBaHY1.R: B 

HOBhlX pa3pa6oTaHHblx 3CAP TeMnepaTypbI Y1 B Tpa,II;Y1Ll,Y10HHbIX 

O,II;HOKOHTYPHhlX CY1CTeMax. 

CWeneH& o6oCHOBaHHOC-:t'H Ha~1IHX nORo*eHHH, BWBO~OB H 

peKoMe~~, C;OPHYJIHp0B&HIBIX B ~ccepwau;HH, nO,II;TBepIK,II;aeTC.R: 

KoppeKTHbIM Y1CnOJ1b 30BaHY1eM MeTO,II;OB 06meM TeOpIlIY1 ynpaBJ1.R:eMbIX 

CY1CTeM, MeTO,II;OB MaTeMaTY1L:J:eCKOrO Y1 KOMnbIOTepHoro 

MO,II;eJ1Y1pOBaHY1.R:, 3KCepreTY1L:J:eCKOrO MeTO,II;a TepMO,II;Y1HaMllIL:J:eCKOrO 

aHaJ1Y13a XY1Mli1KO-TeXH0J10rY1L:J:eCKY1X CY1CTeM. Pa60Ta xapaKTepY13yeTC.R: 

B3aY1MOCB.R:3bIO TeOpeTY1L:J:eCKOM, 	 Y1 
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nOJ1Y'JeHHbIX 

pe3YJ1bTaTOB C ~aHHbWM, npe~CTaBJ1eHHbWM B MCCJ1e~OBaHMRX ~pyrMx 

Y'JeHhlX, pa60TaromMx B 3TO~ npe~MeTHO~ 06J1aCTM. 

,1toC'1'OBepHOClJ.'b pa60TJal 06ecne'JMBaeTCR 

MCn0J1b30BaHMeM COBpeMeHHbIX cpe~CTB MeTO~MK npOBe~eHMR 

MCCJ1e~OBaHM~, a~eKBaTHocTbro pa3pa60 T aHHblX MO~eJ1eM 

npOlJ,eCCOB, _ COnOCTaBJ1eHMeM pe3YJ1bTaTOB MMMTalJ,MOHHOro 

MO~eJ1MpOBaHMR M 'JMCJ1eHHbIX 3KcnepMMeHToB C perJ1aMeHTHbIMJI1 JI1 

pe~JI1MHbIMM napaMeTpaMM, nOJ1Y'JeHHbIMM Ha peaJ1bHO~ o6~eKTe. Ta~e 

~OCTOBepHOCTb pe3YJ1bTaTOB JI1CCJ1e~OBaHJI1R 

anp06all,JI1eM JI1X nYTeM 06cy~~eHJI1R B HaY'JHblx 

KOHg:,epeHlJ,MRX, nOJ1Y'JeHMeM oxpaHHblx ~OKYMeHTOB. 

DpaX'1'HQeCKaR saaQHMOC'1'b p a Oo'1'H. 

Ha MO~ B3rJ1R~, OCHOBHaR npaKTJI1'JecKaR ll,eHHOCTb ~JI1CCepTall,MM 

3aKJ1ro'JaeTCR B TOM, 'JTO Ha OCHOBaHJI1J11 pe3YJ1bTaTOB npOBe~eHHbIX 

MCCJ1e~OBaHMM pa60Ta ~OBe~eHa no TeXHJI1'JeCKMX pemeHJI1M, KOTophle 

nepe~aHhl Ha HOBOMOCKOBCKJI1~ «A30T» C peKOMeH~alJ,JI1e~ B03MO~HOCTJI1 

~aJ1bHe~mero BHe~peHJI1R B np0Jl13BO~CTBe MeTaHOJ1a ~J1R arperaTa M
100. ITpaKTJI1'JecKYro ll,eHHOCTb npe~CTaBJ1ReT C060M, 6e3YCJ10BHO, M 

PRg BapJl1aHTOB CTPYKTYP 3Heproc6eperaromJl1x CJI1CTeM 

aBTOMaTJI1'JeCKoro perYJ1MpOBaHMR, nO~TBep~~eHHhle naTeHTOM p~, 

M3 peaKTopa npJl1 3a~aHHhlX TeXH0J10rM'JeCKJI1X YCJ10BJI1RX M 

3Heproc6eperaromJl1e CTaTJI1'JeCKJI1e pe~JI1MbI ero WYHKll,JI10HMpoBaHMR. 

3TJI1 BapJl1aHThl 3CAP MoryT 6hlTb mMpoKo JI1Cn0J1b30BaHhl M npM 

aBTOMaTM3all,JI1M ~pyrJl1x 06~eKToB ynpaBJ1eHJI1R C JI136bITO'JHbIM 'JMCJ10M 

ynpaBJ1RromJl1x napaMeTpoB. To ~e MO~HO CKa3aTb JI1 npo 

npe~J10~eHHble aJ1rOpJl1TMbI JI1 JI1X peaJ1J113all,JI1ro B BJI1~e KOMnbroTepHblx 

nporpaMM ~J1R JI1CCJ1e~OBaHJI1R CJI1CTeM 

lJ,eJ1bro CMHTe3a 3CAP. 

~J1R BhlCOKOTO'JHoro 

npog:,JI1J1R B peaKTope, 

3a~aHHoro TeMnepaTypHoro 

1. 
3.2.1 Pa3pa60TKa MaTeMaTM'JeCKMX 3J1eMeHTapHhlX 

TeXH0J10rJl1'JeCKJI1X onepaTopoB. 

C. 106. K OCHOBHhlM peaKll,MRM, npoTeKaromJl1M B peaKTope CJI1HTe3a, 

OTHOCRTCR: 
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co + 2H2 =CH 30H + 90,73 K)J;:>K/MOJ1b , (3.3) 

CO2 + 3H 2 =CH 30H + H20 + 49, 6 KJJ::>K/MOJ1b , (3.4 ) 

CO2 + H2 = CO + H20 - 41,2 KJJ::>K/MOJ1b • (3.5) 

A) npH COC'1'aSJleHHH lCHHeTH~eCICOH HO~eJIH CHH'1'eSa He'1'aHOJla S 


CJloe ICa'1'aJIHsa'1'opa ~eH oOYCJIOSJIeH SWOop '1'OJlbICO 3-x pealC~ H 

He SICnm~eHa pealC~R: 


CH30 H + CH30H = CB 30CB3 ·? 


B ) KHHeTH~eClCaR Ho~enb He SaSHCH'1' 0'1' '1'Hna HCnOn&syeMo r o 


lCa'1'a..JIHsa'1'opa? 


3.2. 1 Pa3pa6oTKa MO.IJ:eJ1eM 3J1eMeHTapHbIX 

TeXH0J10rMqeCKMX onepaTopoB. 

«TIOCKOJ1bKY npM MCCJ1e.IJ:OBaHMM CJ10R KaTaJ1M3aTOpa Heo6xo,IJ;MMO 

paCCMOTpeTb oco6eHHOCTM npoTeKaHMR XMMMQeCKMX peaKUMM B 

HeKOTopOM .IJ:Mana30He 

npouecca Ha CJ10e Heo6xo.IJ:MMO .IJ:OnOJ1HMTb 3HepreTMQeCKOM MO.IJ:eJ1bID, 

BJ1MRHMe TeMnepa TypbI Ha KOHCTaHTbI CKopOCTeM 

npOTeKaIDIl\MX peaKUMM. COrJ1aCHO ypaBHeHMID AppeHMyca KOHCTaHTa 

CKOPOCTM peaKUMM 3aBMCMT OT TeMnepa TYPbI CJ1e.IJ:YIDIl\MM o6pa30M: 

ypaBHeHMe 3.10». 

B) He ~'l'eHO , TI'1'O npe~3ICcnOHe~an&HWH HHO*H'1'en& '1'axze 

SaBHCH'l' 0'1' 'l'eMllepa'1'~w : Ko= A (T/298 K) n H ypasHeHHe AppeHHyc a 
Ea RTnepellHDle':l'CR : k (T ) = A (T/298 K) n e - / • T. o. npH noc'1'poeHHH 

Ma'1'eHaTHTIeCICOH HenOJlHaR o~eHICa BJlHRHH5lI 

'1'eMllepa'1'ypw Ha ICORC'1'aH'1'Y CICOPOC'1'H ICa~oH peaIC~. 

2. 
4.1.2.2 TIpoue.IJ:ypa paCQeTa HaCTpOeQHbIX napaMeTpoB CPMJ1bTPOB 

npM M3BeCTHhlX HacTpoMKax perYJ1RTopOB. 

KaxoBa ~enecooOpaSHOC'1'b p acCMoTpeHHR rpatHTleCKOrO Me'1'O~a 

pacTle'1'a n apaMe'1'pOB t HJI&Tpos , eCJIH HHae rOBOpH'1'C5lI 0 ero 

He~OC'1'a'1'OTIHOH '1'OTlHOC'1'H H HcnoJlbs ye'1'CR aHa..JIHTHTleCICHH He'1'O~? 

3. 

4 • 1.3 Pa3pa6oTKa KOMTIbIDTepHoM npOrpaMMbI .IJ:J1R 

aBTOMaTM3MpOBaHHoro paCQeTa M MO.IJ:eJ1MpOBaHMR 3CAP C 

cpMJ1bTpaUMeM MeTO.IJ:OM CK0J1b3RIl\erO Cpe.IJ:Hero. 

C. 197 • «B XO.IJ:e BbITIOJ1HeHMR .IJ:MCCepTaUMM 6bma pa3pa6oTaHa 

nporpaMMa 3CAP, Ha KOTOPYID 

nOJ1YQeHO aBTopcKoe CBM.IJ:eTeJ1bCTBO 0 perMcTpaUMM 3J1eKTpOHHoro 
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,UJUI aHaJU13apecypca [163] . Pa3pa6oTKa npe,UHa3Hal-:!eHa 

,UMHaMMl-:!eCKMX CBOMCTB 3CAP C Mcnonb30BaHMeM MMMTaUMOHHoro 

Mo,UenMpoBaHMR Ha 3BM ee pa60TbI Ha npI1Mepe TMnOBblX Mo,UeneM 

o6beKToB C ,UBYMR KaHanaMM ynpaBneHMR O,UHOM perynMpyeMoM 

BenMl-:!MHOM, KaJK,Ubn1 M3 KOTOPbIX onMCbIBaeTCR anepMO,UMl-:!eCKMM 

3BeHOM nepBoro nopR,UKa C 3ana3,UhlBaHMeM.» 

lieN ooyc.noBneRo orpaJUAeHHe paCCM&TpHBaeMIIIX 'DU10BIatX Mop;eneil 

DO KOJlHqeCTBY KaaaJIOB yupaBneHHR H THnaM SBeHbeB? 

4. 
OwpasHmc~ JIM upe~o.eaawH CDOCOO perYnHpoBaHHH TeMDepaTypW DO 

BWCOTe peaXTOpa CHHTeSa MeTaHona Ha aXTHBHOCTb Ka'1'aJlHSaTOpa 

CO spexeHeM? 

YKa3aHHble 3aMel-:!aHMR He HOCRT npMHUMnManbHoro xapaKTepa, 

cymecTBeHHO He CHMlKa~T Kal-:!eCTBO ,UMccepTaUMM M MoryT 

paCCMaTpMBaTbCR KaK peKOMeH,UaUMM ,UnR ,UanbHeMmeM pa60TbI M 

no,UrOTOBKM ,UOKna,Ua K 3amMTe. 

3alCJ'DaC,leHHe o COO'1'Be'1'CTSHH ~ccepTa~ xpHmepKRM, 

YC'1'8HOBneHHWM «nono.eHHeH 0 nopH.u;xe npHcyzp;eHHR y~eHWX 

CmeneHeH» OT 2 4 c eHTHopH 2013 rop;a. JJ:MccepTaUMoHHaR pa60Ta 

HanMcaHa flRrneHKo A.M. caMocToRTenbHo, o6na,UaeT BHyTpeHHMM 

e,UMHCTBOM, co,UeplKMT HOBbIe HaYl-:!Hble pe3ynbTaTbI M nOnOJKeHMR, 

BbIHOCMMble Ha ny6nMl-:!HY~ 3amMTY M CBM,UeTenbCTB~Il\Me 0 nMl-:!HOM 

BKna,Ue ,UMccepTaHTa B HaYKY. TIpe,UnOlKeHHhle aBTopOM TeXHMl-:!eCKMe 

M TeXHOnorMl-:!eCKMe pemeHMR aprYMeHTMpOBaHbI M oueHeHbI no 

cpaBHeHM~ C ,UpyrMMM M3BeCTHbIMM peweHMRMM B 3TOM npe,UMeTHOM 

06naCTM. 

06maR HanpaBneHHOCTb pa60TbI M ee OCHOBHhle nonOlKeHMR 

COOTBeTCTBY~T nacnopTY cneUManbHOCTM «05.13.06 

TeXHOnOrMl-:!eCKMMM npoueccaMM M 

npOM3BO,UCTBaMM (XMMMl-:!eCKaR TeXHonorMR; He~TeXMMMR 

He~Tenepepa6oTKa; 6MOTeXHonorMR)>> no l-:!aCTM ~opMynhl 

«CneUManbHOCTb, 3aHMMa~maRCR MaTeMaTMl-:!eCKMM, MH~opMaUMOHHbIM, 

anrOpMTMMl-:!eCKMM M MaWMHHbIM 06eCnel-:!eHMeM C03,UaHMR 

aBTOMaTM3MpOBaHHhlX TeXHOnOrMl-:!eCKMX npoueCCOB M npOM3BO,UCTB M 

CMCTeM ynpaBneHMR MMM, BKn~l-:!a~meM MeTo,UonorM~ Mccne,UOBaHMR M 

npoeKTMpOBaHMR, ~opManM30BaHHoe onMcaHMe M anropMTMM3aUM~, 

onTMMM3aUM~ M MMMTaUMOHHoe Mo,UenMpOBaHMe ~YHKUMOHMpOBaHMR 

CMCTeM, BHe,UpeHMe», TaK M nacnopTY cneUManbHOCTM «05.17.08 
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ITpoueccH M arrrrapaTH XMMMqeCKMX TeXHOnOrM~» rro qaCTM ~opMynH 

« MHTerpMpOBaHHaR HayqHaR ~MCUMrrnMHa, cO~ep~aHMe KOTOpO~ 

oa3MpyeTcR Ha ~M3MqeCKMX M XMMMqeCKMX RBneHMRX (rrepeHOC 

3HeprMM M MaCCH, XMMMqeCKMe rrpeBpameHMR, KaTanM3, ~M3MKO

XMMMqeCKMe B03~e~CTBMR Ha rrepepaOaTbIBaeMble MaTepManbI M T. rr. ) , 

~M3MqeCKO~ XMMMM (B HaM6onbrne~ Mepe - TepMO~MHaMMKe); KOTOpaR 

OpMeHTMpOBaHa Ha COBeprneHCTBOBaHMe arrrrapaTypHOrO O~OpMneHMR 

TeXHOnOrMqeCKMX rrpoueCCOB C rr03MUM~ 3Hepro

pecypcocoepe~eHMR; rrpe~rrOnaraeT M3yqeHMe CBO~CTB M pe~MMOB 

~YHKUMOHMpOBaHMR ~e~CTBYIOmMX MnM BHOBb C03~aBaeMbIX XMMMKO-

TeXHOnOrMqeCKMX CMCTeM; BKnIOqaeT TaK~e HayqHOe perneHMe 

rrpooneM C03~aHMR rrpoueCCOB M arrrrapaTOB, pa3paOOTKY 

TeXHOnOrMqeCKMX CXeM, ~OpMMpYIOmMX rrpe~rrOCHnKM 3~~eKTMBHOrO 

yrrpaBneHMR M aBTOMaTM3aUMM». 

ABTOpe~epaT ~OCTaTOqHO rronHO OTpa~aeT co~ep~aHMe 

~MccepTaUMM, ee aKTyanbHocTb, HOBM3HY rrpaKTMqeCKYIO 

3HaqMMOCTb. 

AHanM3 OMOnMOrpa~MqeCKOrO CrrMCKa ~MCCepTaUMM M CCbmOqHOrO 

arrrrapaTa rrOKa3an, qTO COMCKaTenb KOppeKTHO Mcrronb3yeT 

MaTepManH HayqHO~ nMTepaTypH, a rrpM Mcrronb30BaHMM B 

~MccepTaUMM pe3ynbTaToB HayqHHX paOOT, BHrronHeHHHX B 

coaBTopCTBe, OTMeqaeT 3TO 06CTORTenbCTBO. 

OCHOBHhle pe3ynbTaTH ~MccepTaUMM orryonMKoBaHH B CpOK B 20 

rreqaTHbIX paooTax, M3 KOTOPbIX 5 cTaTe~ B peueH3MpyeMhlX 

M3~aHMRX M3 rrepeqHR BAK, B O~3PHMO 3aperMcTpMpoBaHo 2 

rrpOrpaMNlliI ~nR 3BM, B ~MITC rronyqeH 1 rraTeHT Ha M300peTeHMe P~. 

nMccepTauMR RBnReTCR 3aBeprneHHo~ HayqHO-KBanM~MKaUMoHHo~ 

paooTo~, B KOTOpO~ perneHa Ba~HaR 3a~aqa CMHTe3a M aHanM3a 

HOBbIX 3HeprocoeperaIOmMX CMCTeM perynMpoBaHMR CnO~HHMM 

XMMMqeCKO~ TeXHonorMM C M30HTOqHOCTbIO B BHoope 

yrrpaBnRIOmMX B03~e~CTBM~ Ha O~Hy M TY ~e perynMpyeMYIO 

rrepeMeHHYIO. B TaKoro yrrpaBneHMR BbIopaH 

peaKTop B arperaTe M-IOO rro rrpoM3Bo~CTBY MeTaHona, C03~aHMe 

3CAP ~nR KOToporo uenecooopa3HO aBTOMaTMqeCKOrO 

BbICOKOTOqHorO rro~~ep~aHMR B CTa TMKe M ,IJ;MHaMMKe TpeoyeMoro 

TeMrrepaTypHoro rrpO~MJ1R peaKUMOHHO~ CMeCM rro BbICOTe. PerneHMe 

3TO~ 3a~aqM orrpe~enReT rrOBb~eHMe rrpOM3BO~MTenbHOCTM peaKTopa, 

HarrpaBneHO Ha COBeprneHCTBOBaHMe TeXHOnOrMqeCKOrO rrpouecca B 

uenOM C rr03MUM~ 3Hepro- M pecypcocoepe~eHMR. 

CqMTaIO, qTO aBTOp ~MccepTaUMM JIRrneHKo AneKcaH~p MBaHOBMq 

3acny~MBaeT rrpMcy~~eHMR eMY MCKOMO~ yqeHO~ CTerreHM KaH~M~aTa 
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