
MWT{I/CTEP CTB O I{AYK U U BbICTIT Ef O OEPA3 OB AHI4,fl
P O CCWilTC K Orz @E AEF'A LVryr

(De4epanrHoe rocyAapcrBeHHoe aBToHoMHoe o6pa:oearenbHoe yqpexAeHr4 e
Bbrclrero o6pa^:onauar

(TIOMEHCKWtrITOCYAAPCTBEHHI,ITZYHT,,BEPCI,ITET)

A. B. ToncuEKoe
2422

oIlEHOr{FIbIE MA TEPIIA JIbI
rro Ar,rcrp{nnr4HE (MOAyJrrO)

TEITOO'I3I4KA I{ TEOPETI4IIECKAfl TEIIJIOTEXHI4KA
| .3 .r 4, Tennotpu3'Ka r4 Teoperr4rrecK a.s rerrJrorexuhxa



Teurr Arrcqlrrnr4Hrr (lro4yna)
B xoAe TeKyrrlefo KoHlfpoJrf,

Br,rA npoMerryrovuoft arr.ecraqrzu
(gaqer, c yr<a:anaena celrecrpa)

OcuoeHsre 3aKoHbr
Tenno[poBoAHocrr{. CraqaoHapnrre
3A\aqv Tennolpo B oAH O cTrz.
HecraquoHapHbre g a[arlllr
Terrnofrp o B o.4H O CTt4.

IIK-1 cnoco6inocrt
IIpI,IHI4MaTr, ) {acTI,Ie B

paepa6orrce HilBbIX MeronoB
I4 METOTI4I{ECKI4X IIOAXO.4OB

B HAYIIHBIX I4CCJIE,{OBAHI4{X

s o6rracrra ren:lo$usuxtr ll
reoperuuecxofi
TCfIJIOTEXHI,IKII;

IIK-2 cnoco6Hocr_u

rrpoBoArzTb pacrreTbr

rennoftusrzqecKr.rx

rrapaMeTpoB r,r

aHanrr3 Lrp oB arb p e3ynr,TaTbr
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Ha.ranrHrre ll rpaHur{Hble ycnoBru
Anr ypaBHeHHr Te[JrorrpoBOAHOCTr.r.
BespasnaepHbre napaMerpbr

Tennoo6veH rr3nf{eHr4eM.
Kousexrusurrfi rennoo6naen.
TennoSusnqecKrae csoft crna BerrlecrB
r,r MeToAbI I,IX I,I3MeDeHLI_g.

OcHoenrre rroJro)KeHu fl Teol:lLrLr
r(oHBeKTr{BHoro nepeHoca. flnuireHne
n-sgxofr )KrrAKocrr4. Ypanueuue
Haere-Croxca. [uHaura.recKzft t,r

rernosoit ilofpaHurrHbre cJrol,r.

Ara0 Oysronnufr rorpaHurrHufi clofi .

TeopHx no4o6rzl. KpurepaaltHue
ypaBHennrr. TenloouaccooeirnleH npa
BHeIrrHeM o6rexanuu rel.
Tennonraccoo6rraes [pr{ BHyrpeHHeM
TeqeHHu n rpy6ax ri KaHara)(.
Tennorraaccoo6uen rtpla rer{€)HI4H
)T(I4AKOCTH qepe3 [opr4cTyro oTeHr(y.
Tenrouacoo6lren u3nyrrenueM.
Teulouacoonepenoc e6rra:u
noBepxHoOTLI ((XT.IAKOCTb-ra3)).

Tenlouacoo6rraen rrpu KoHAeHcarIuu
napa. Bu4tr KoHAeHcarIr{r4.

I(aH4a4arcxnfi sngaN{eu, 5 ceuecro

1. flacuopr orleHoqnL,rx

2

MaTepr{aJroB rro AxrcqurrJrr{He (MoAyJrro)

KoA u coAeplr(aHrre
KOMneTeHUT4II

Orleuo.{urre
MaTepuanbr

(eudur u rconuvecmec)

CauocrosrerbHas
paeiora (1)

Bonpoclr r sK3aMeHy

)

2. Bugst u xapaKTepr{c,rr{Ka orlenorrHbrx cpeAcrB
CauocroqrerbHaq padora - cpeAcrBo rrpoBepKr{ Teoperr4qeoKr{x 3HaHr4fr rryMeHr4fr perxeHr4r 3axta:c. IIo larrHofi reue.
KanAuAarcKHfi 3I(3aMeH cnaerafl B ycrHofi Soprrae. 3rsilueHaqr4oHHbro

6zrerr,r coAeplr(ar rpH Bonpoca ilo ocHoBHbrM pa3,qeJraM nporpaMMrr. llpoqeryprr
rlpoBereHl4'q sK3aMeHa npeAycMarprlBaer AononHr{TerrbHbre Bolpocbr tlo reM xe r4Jrrr
ApyrI{M pa3AenaM rIporpaMMBI, He BoIueAIxI4I\4 B sK3aMeHaIII4oHEtbII4 6vler. IicoAepxaHl{e 3K3aMeHa TaKXe BXOAI4T co6eceAoBaHrle rro coAepxaHgro rroJrgocrbK)

30 rro



I4JII{ rracrl{qHo noAforoBJIeHrIOfo KaHIZAaTCKO|O I4CCJTeIOB aH:[lfl.3KSaN4eHaIII4OHHbIO
6ulerrr BKJIIoqaIor Borlpocbl tr3 pa3renoB: TepMoA L'"aMuKa pr crur'rarurlecKa,r
$zsuxa; Teoput HepaBHoBeoHbIX npoueccoB; {lrz:lzr<a ra3oB rr [Jr€r3M6ri Qa:oarrr:lepexoAbr, su:ara rnep40ro reJra. 3a sKga\ae" uoaTuuJr_f,erc_s eAr4Ha, oueHKa.

3. OqenoqHbre cpeAcr,Ba
OqeuovHoe cpeAcrso. CaMocroqrerbuan pra6ora

flpnr'r epHbr e 3aAaq v a'rfl ca MocrorrreJr bH brx pa6o' :
3aAaqa 1' B upaSope An-s orpeAeneHl4f, xoeSQaq"""ru rerrJrorrpoBoAHocrrr

MarepI4aJIoB Me)KAy ropxvefi v xonoAHofi uonepxE.ocr-f,Mn pacnoJrox(eH o6pa^:eq u:rI{cnbrryeMoro Marepr4arra. O6pa:eq ilpeAcraBJr_f,er rco6ofi ArrcK Ar4aa{erpo M-d, MM, ttTonrrlr4Hofi 6, vu. Teuueparrypa rop.s.refi nopepxHocrkr t"t,oc, xoro4uofi /.2, oc.
Teunosofi rroroK rlepe3 o6pa:eq rocJle ycraHoBnerrarfl crarlr4oHapHoro npoqecca p,Br' Bnaro napfl3alrlrrrH'IM HaIpeBareJIf,M paAr{anbHEre rroroKa rerrJror''r orcyrcrByror.
Bcle4crnae nloxofi npI4foEtI(H Me)r(Ay xoro4uoii u ropxvefi noBepxHocr-flM' rrodpasqou o6pa:onarincr Bo3AyrxHbre 3a3opbr rorruq""ofi 6", MiM. Buqzcrzrr,
orHocl{TenbHyro oruz6ry B orIpeAeJIeHI4Iz ros$SrErlrreHTa rerrnolpoBoAHocrrr, ecJrrrupu o6pa6orxe pe3ynbraroB H3MepeHzfi 

"" yortu,rBarb o6pa^:onaBrrruxc, ,*opo".
KoeSSrnqI4eHr rennoilpoBorHocrl. Bo3Ayxa B 3a3opax orHecru K reMneparyparl
coorBercrByroqux noBepxHocreft .

AbrMoBbrx fa30B trnJ, oc, xunruqefi BoAbr trr2, oc.KoessrauneHTbl 
TgrrJroorAaqr4 0.fra3oB K creHKe o1, Bt/(rra2'oC) Lr or creHKr.r K rcuuxrqefi no^e tx2, Br(rra2..C;.KoeSSzqzeHr rennonpoBoAH()crr4 Marepr4aria creHt:u l,: 50 Br/(rr ,,C) z roJrrlr4Hit

cTeHKI4 6, MM. Peruzrb 3aAarry npu ycjroBar{, rlro B rrpoqecce oKc11nyar ar\vtr
nOBepXHoCTb HarpeBa IIapoBorO KoTJIa co cTOpOHbI ALIMOBbIX ra3OB IloKpt;rflacb CJTOeAI
ca)KLr ronrll{Hofi 6., uu, []".:0,08 Br/(u''C)] nt co cropoHbr BoAbr cnoeM HaKr4rrrr
TonIrII4Hofi 6u, MM, [L : 0,8 r]r/(rra''C)]. Brl.rprcJirarb rrJrorHocrb rerrloBoro rroroKiir{epe3 1 lr2 :arp-ssHeHHofi rloBepxHocrlr HarpeBa r,reMneparypbr Ha [oBepxHocrfli
coorBercrByrorrlr4x cJroeB. onpe4enrzrb yMeHbrrreHr4e reuronofr Harpy:lxa.

*3,
r
a

Ilb
BaprraHTa

r{Hcroerre naHHbre i\b
I,j.TLHTA

r{I4crogr,re rraHHEre
tcI tcI O d E

1 2r0 36 5r,2 I r24 )) o'l)
2 205 34 50,9 2 t22 )1 n11
a
J 200 a/\JZ 50,6 J r20 20 0,10

3a4a'ra 2. Bu'iucrut" r*nosofi noro" rqffil miffi,
HarpeBa rlapoBofo Korrla I{ TeM[eparypbl Ha [oBepxH()cr-sx creHKa, eaJrvreMneparypir
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BApkraHTa tcrl tac2 G,1 a,z 6
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2 9s0 190 BO 4500 8 I
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rpy6r<u ucilapprre.r-a K Kl4rlflrlefi BoAe ) ecrrvrerrJroBar Harpy3Ka rroBepxFrocrlr HalpeBir
paBHa I : 2'105 Br/vr2. Pe:xrarur KI4[eHI4s ny3brpbKosrrfi z BoAa HaxorgTcr noll
IaBneHueM p: 2.10s|la.

3aAaqa 4. olpe4elurr rerlnoByro Harpy3Ky noBepxlrocrr4 HarpeBir
naporeHeparopa [pI{ ny3blpb'KoBoM KI{rIeH}rI{ BoAbI e 6omuou o6lerue, ecJrg BoAi}
HAXOTKITC-S NO,4 AABNEHI{EM P : 6,2,105IIA, A TEMTIEP ATYPA IIOBEPXHCTCTIA HOIPEBA tNO':175 " C.

3a4aua 5. Onpe4eJrHTE, neo6xo4nMyro [oBeprxHssl5
rlpor43BoAr4TeJrbHocrbro 4 rluac, rrpkr p : 15,7.I}s
reMneparypurrfi Hanop 1 0.C.

3a4aua 6. B rpy6e BHyrpeHHeM AI{aMerpoM 18 vrnr ABr4}Kerc-f, K1arr{ula-fl Bo.qa co
cKopocrbro I na/c. Bo.qa Ha)(oAurcf, nol AaBJreHrreM p : g.105 fla. Onpe4elul,
3HarleHue xoeSSuqHeHTa or creHKu K Kl4riltu{efr no4r:, ecJrr{ TeMrreparypir BHyrpeuueri
noBepxHocrn rpySu paBHa I73.C.

3aAa'ra 7 . Ha HapyxHofi uonepxHocru ropu3()Hrarr,uofi rpy6u AgaMerpo *r 20
MM I{ 4lzuofi 2u rou4eHcl4pyercx cyxofi HacbluleH.urrfi no4xnofi rup rrpr4 AaBJreHr4rr
105 fla, reMneparypa uoBepxHocrl4 94,5 oC:. Onpe4enrarb cpeAHrit noe66prrlgeH:l
TerlJloor.qaqu or rrapa x rpy6e 14 Korl4rrecrBo rratra, Koropoe KoHlle6rcr,rpyercr Hir
noBepxHocrz rpy6rr.

3aAa'Ia 8. Kax H3MeHHTc-s xoe$SraqI4eHT TennoorA a.rrkr nplt r(oHAeHcarlurr
cyxoro HacbllUeHHofo Ilapa Ha noBepxHocrr,I ropr43oHTalruofi rpy6rr,, ecJrr4.qaBJleHrronapa Bo3paCTaeT oT pr :=

pz : 4'1 05 lla, reMrreparypuufi Hanop rrocro_f,HeH.
105 [a

3aAaqa 9. Ha Hapyx{Hoit nonepxHocrrr Beprr4Kanruofi rpy6rr Ar.raMerpou 20 urrr
14 Bblaoroit'2tvt KoHAeHcl{pyerafl cyxofi HacluueHuufr no4xrrofi uap 11p1{ AaBnenprn 1gji
fla, reuleparypa Ha noBepxHocrn rpySrr 94,5oC. Onpe4en"tu fp.4urafi no Bbrcoro
Koe$$rzql4eHT TenrloorAarra crT rrapa x rpy6e r{ KoJrnqeclBo napa G, xr/v, Koropo()
KoHAeHcr4pyercr Ha [oBepxHocrr4 rpy6u.

3aAa.ra 10. OupeAeJrr4re xoe0$uqueHr M?ccor)rAa.9lukrMaccy cieHsr.rHa AW_gg,
uclIapl4Blxeroct s 1 qac c noBepxHocrl{ npr4 orropox{HeHuu pe3epByapa pBC-5000,
ecJII{ AHaMerp pe3epByapa22,l34w, rpon3BoAl4reJrbHocrb onopo)KHeHrrr 1500 u3/qac.

HafpeBa rapofeHepaTopir
lla. llpe4uonaraeuuii

Ao
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cpeAH{tr 3a BpeMf, otlopoxtHeHLrfl Bblcora f[I 6,4vr, qucJro AbrxareJrbHbrx KJrarraHol]
K:1, AHaMerp MoHTalI(Horo narpydxa 0,25trr., KoHileHTpar\krfl ne1poB 6enguna .'r

noBepxHocrl4 I{cnapel.'Lrfl 0,3, cpe4u.ss o6reuHa-s KoHrIeHTparIH.fl [apoB 6ensuHa 0,2I,
reMneparypa rapoBo3,4ylxHofi cuecu s fn 30 rpa,qycon I-{enrcr{r, Mo.rrtrpHa.rr Macci}
napoB 6eugusa 62 xr/r<uonr, a6coruorHoe AaBneHr4(: s fll 103325 tra.

Kpurepnu orIeHr{BaHrrfl :

- oIIeHKa ((OTII'ITIHO)) BblcTaBJrrercrr acnrrpaHTy, BepHo peuuBrxeMy (,,
He3Har{uTeJIbHbIMa norpelxHoc:rxuu) 9- 10 Hs 10 :a4;aurafi cavocro-f,TeJrbHofi pa6orrr;

- oueHKa ((xoporxo)> BblcraBJlfercq acnr4paHTy, BepHo perxr4BrxeMy (.:
He3HarrvreJrbHbrMr{ [orperuHc,crxuu) 7-B us l0 :a4auzfi cauocro.rrreJrbr{ofi pa6orrr;

- oIIeHKa (yAoBnerBopllTenbHo)) BbIcraBJI{eTc)r acnkrpaHTy, BepHo peruHBrrreM\/
(c nesHaul{TeJrbHbIMI4 nofpelxuocrxr\tu) 4-6 us 10 s4{auufi cavocrorr'eJrbHoft pa6oru;

- oIIeHKa ((HeyIoBnerEopHTeJIbHO)) BbrCTaBJT.flerCr acrrkrpa]FI-r:y, pelur4BrueM\/
BepHo MeHee 4 us r0 zagauuir caMooro.rrrenrnofi pa60rrr.

Oqenoquoe cpeAcrno. Kaugu4arcrcufi 3rc3arueH
Boupocr,I AJrfl rloAroroBnr{ K gK3aMeHy:

1' Vpanuenze Hepa3pblllHocrlz B HHTerpanrHofi, anre6parz.recKofi rr
aa$ $epeHqrranbHofi Q opnae.
2' YpaeYeHI4e ABHIKeHI4-{ B Li Hrerpanruofi, arire6pau.{ecrofi rE 4rzsrfepeuquanlnoii

1

QopMe.
3. VpanueHl4e coxpaHeHl{{ rtoJlHofi eHeprun B r{HTerpanrHofi, arr,e6panqecrofi rr
an$SepeHquanbHoft Qopue.
4. Kna"sHorHoMepHoe ABllltteH.ae )I(HAKocrrr rr ra3an :rpy6ax. O6o6rrleuHoe ypaBHeHr4o
Bepuynnra.
5. Pac.rer lapaMerpoB rrpkr ABr{xeHr4r,r n rpy6onpoBc)Ae.
6. Pac'{er napaMerpoB rrp' AB.DK.Hr4kr ra3aa rpy6onpoBoAe.
7. vpanueHr4e Haere-Crorca. JlavruuapHoe rerreHae nfl4AKocrrr B lpy6e.
B. VpanneuHe llpanATn_f, Arrr [orpaHr.rrrHoro cJror.
9. C ooruorrleHl4e Kaprraau a. P ac.rer ryp 6yn eurHoro iTorp aHqr{Horo cr o-s.
1 0. Yp anHeHrze cB epx3ByKoBorro rer{eHu.rr. Mero4 xallaKTepr,rcrr4K.
1 1. XaparreplacruKz ryp6yneHrHocru. VpanueHue .PeftHonbAca 4ru ryp6yJregrHoro
TerIeHI4.fl B nOfpaHI4rIHOM AJIOe,

1 2. VpaeneHHe coxpaHeH Lrfl Macabr)Kr4AKocrn pr ra3aB noprrcrofi cpe4r:. Ilarou fiapcu.13. @a":oebre rrpoHr.rqaeMocrr4. KannrrrpHoe,uaBJrenHe. oyrnqro rgu.parru.
14. llpnroK Hec)KaMaerrofi )r(HAKocrr4 K cKBalrszue. G>opnayna [ronron,
15. 3arcoir @ypre H ypaBHeHrle rerlJlorlpoBoAHocrrz B HelorBuNuofi rd B ABgx(yu1efic;r
cpeAe.

16. 3arcon @nra u ypaBHenrze au$Sy3zrvB HerrorBrzxuofi r{ ABr4)K)lrrd efi.c:scpeAe.
17' KmccrzSzr<aqux u $uzu'-recxufi cMbrcJr rpaHr4rrHbrx ycnoBufi 27nst ypaBHeHr4.,r
TerrnonpoBOAHOCTH.

18. llocranonra 3anaq
CreSana).

c uo4nzrxuofr rpaHuqefi Sasonoro nepexoAa (zagauir

1 9. KoHserrueHrrft reuloo6rren.
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20, Mo4ennpoBaHl4e rpoqeccoB renroodnresa. Ycroevs uo4o6ur. Kpureprur
PefiHonr4ca, fpacro$a, HycceJrbra.
2,1' CucreMa ypaBueHufi rerJloMacconepeHoca B 5e:pa:naepHoM nr4Ae. .Kpzrepurr
@ypre, ller<ne, llpau4rnx, CleHroua.
22. Y pauneHue renJloBoro rro rpaHrrqHofo cJror. fpelHuvubre ycJroBr4fl .

23 . xap axrepHbr e roJrxlzHbr lerrJro B o ro rrorpaHr{rrH o ro cJrofl.
24 . BwnyxAeHHar KoHB eKrdr4j{.

2 5 . Cr,o6 o Anafl. KoHBeKrIrzr.
26. TeunooSuen npr4 r43nyqerrr4n. ypanHeHrze cre$ana- Eo*qrraaua.
27 . KouneH c arlur. o cs o n unr e rr o H{Tr4-s. flr eH o.rH a.s KoHA eHC ?idr4.rr :,

28' KauenrHa-fl KoHAeHcaI{u.4. Pac.{er rerrJroBbrx noroKoB rrpr4 rauemHoii
KOHAeHCaIIT4H.

29. Keneuze. ocnoBHbre rroH.iflTr4f, . rlreno.rHoe K]rneHHe.
3 0. Kpr,rsucbr rerrJro oSlreua. Kalelruoe Kr{[eHr,re.

Kpr,ruepu u orleH Krr pe:ryJrbraroB KaHAr{AarcKoro 3K3aMeHa
Ouenr<a <<ouprrrHo )) craBrdrct coonrc.rleHv.tv cre
- |PAMOTHOE VI NPABIINbHOC HCTIONb3OBAI]I4C B OTBETAX Qusravecxofi rro6qeuay.{Hofi TepMHHoJrorkrH ;

- 6esouu6o-ruoe BnaAer{r4e Karefopr4aJrbHbrM'rrilaparoM HayKH ;- yMeHI{e o6osHa'Iarb ocHoBurte upo6JleMbr csoprraynr{poBaHHbrx s 6znera)i
BonpocoB; - 6e:ouru50.{Hoe 3rraHHe sarruvecKofo Nrarepvana;

- r4cropr{orpasavecKr4e 3HaHr4f B paMKax BonpocoB Sutera;
- yMeHHe cB-fl3arb orBer Ha Borlpoc c reuofi Al,tcceprar{LroHHoro rzccJreAoB aHufl;
- JIOfI4qHOCTb, CB.f,3HOCTb OTBeTa.

Ouenxa <xoporuo> craszrc.q npn co6ruoneuHrr crieAyroturlxiyclronzfi :- fpaMorHoe rrcrroJrb3oBaHr4e B OTBerax su:u,recxofi v o6rueHavqHoit
TepMr{HonorHH:

- upo 6nenaHoe H3JrOXreHrae csopvrynr4poBaHHbrx s 6rarerax Borrpoc oB;
- orAenbHue oruu6Kr4 rrpr4 r43rrolKeHr4r.r s arcrzv ecKofo Marepr4aJt a;
- HeIIoJIHora I'{3Jiox(eHkrfl acropl4orpa$vvecrcux cBeAeHuit s paMKax r}olIpocot}

6urreta;
- yMeHI4e cB'fl3arb orBer Ha Borlpoc c rerraofi AI4ccepraIIHoHHoto accnenoB a1krni
- IO|I4r{HOCTb, CB_rI3HOCTb OTBeTa.

OueHxa <<)rronnereopaTeJrbHo)) craBr.ITc.fl 3a :

- HeIOCTarOqHoe I4cIIOIIb3OBaHHe B OTBerax. Sra:uvecr<oit u o6ruesavqHoii
TepMr4HOJrOr]lu;

- HerocraroqHoe BnaAeHr{e Karefopr{aJrbHbrM a.[[aparoM HayKH;
- yMeHHe o6ogna.{am roJrbKo oAHy pr3 npro6JreM, cQopruy.nnpoBaHHbrx l}

6urerax BonpocoB;
- ourrz6rz IIprl r43no)KeHHr,r s axrravecKoro Mare)pHaJra;
- noBepxHocrHble rrcrop.aorpa@zvecrze 3HaHIa.f, B paMKax BorrpocoB 6u;1era;
- HapymeHHe JIOfI{TIHOCTI4 IZ CB_{3HOCTI4 OTBeTa.
Oqeuxa <<H elrAo enerB optareJrbHo)) craBarc_s 3 a :



- orcyrcrBr4e B OTBerax Heo6xoAr,rMofi susauecrofi v o6uer.ray.rHoii
TepMr4HOnOrurur;

- ofrr{careJrbHoe r43no}KeHr{e c$opnaynr{pc'BaHHhrx B okrJreTax BorrpocoB,
HeyMeHLr e o 6 osHa.{urb r4 r43JroxrzTb np o 6nevrrr ;

- rpy6ue oruv6ru rpr{ r.r3JroxeHr,ru $arrnvecKoro Marepr{aJra;
- He3HaHHe Hcropr{orpa$rzn BoripoooB 6ulera;
- HeyMeHI{e cB-s3arb orBer Ha Borrpoc c reuofi Aucceprarlr4oHHoro

r4ccJreAoBaHvrfl;

- HapyIIIeHl{ e JI On{qHO CTr,I, CB,'I3 HO OTI4 OTB eTa.


