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Metoanueckas pa3paboTKa cocTaBAeHa B COOTBETCTBUI C IIPOrpaMMOI 1
y4eOHBIM I11aHOM AVICLIMIIAVIHBL ' TexHmdeckas TepMOAVHaAMUKa" U COACPKUT
3agaHysl 110 TePMOAMHAMMYECKOMY aHaAu3y Hamboaee XapaKTepPHBIX
IIPOLIECCOB U IIMKAOB.

IIpMBOAMTCS CIIMICOK PEKOMEHAYeMOI AUTepaTyphl.

IIpeanasHauyeHa 445 CTy4eHTOB 2 Kypca akadeMnueckoro OakaJaBpuara
110 oOpasosateabHOI ITporpamme 13.03.01 TermaosHepreTrka 1 TerA0TexXHUKa

BBEAEHVIE

Aas noaaep>KaHus U pa3BUTISA OAOKUTEAbHBIX TEHASHIIUI B Pa3BUTUN
DKOHOMMKM Halllell CTpaHbl HEOOXOAMMO IIIMPOKOe OOHOB/AEHME CPeACTB U
MeTOAOB IIPOM3BOACTBA, MICIIOAb30BaHVe BBICOKOIIPOM3BOAUTEABHBIX DHEPIo-
1 pecypcod(PPeKTUHBIX TEXHOAOIUI 1 000pyAoBaHMs. Takoe 0OOpyAoBaHUe U
TeXHOAOTUH OTAMYAIOTCS IIVPOKUM IIpMMEHeHeM IIpJYeMOB pereHepanum 1
yTuAu3anuy Terda, 9(pQeKTMBHOM TpaHcpopMalyenn pa3ANdHBIX BUAOB
SHEepPIUU APYT B ApyTa.

Teniaora ucrioan3yercst 445 BbIpaOOTKU pa3AMIHOIO BUAAQ DHEPIMI U AAS
MHTeHCU(pUKaLU TeXHOAOTMYECKMX ITPOLIeCCOB.

DHepreTnyeckast a¢pPpexTUBHOCTD " CTereHb COBEpIIIEeHCTBa
TeI10TEXHIYECKOTO 000PYyAOBaHMsI BO MHOTOM OIlpeJeAseTcsl TeM, HaCKOABKO
rayOOKO U IIpaBUABHO OBlLA IPOBeJeH TepMOAMHaAMMYECKMII aHaAu3 ellle Ha
9Tare MX MpoeKTHposaHMsa. Jasd TepMOAMHaMUYECKOTO aHaAu3a IIPOLIecCcOB
TpaHcpopMaly pa3AMYHBIX BUAOB DHEPIUM 3a4acTylO MCIOAb3YeTCsl MeTO
IIKAOB, CYIJHOCTb KOTOPOTO COCTOMT B TOM, 4YTO IIyTeM HEKOTOPOTO
VIpOILIeHNsI U MAeaAu3allMyl peaabHBIX IIPOIIeCcCOB paboumii IIporecc
YyCTpOJCTBA OMMCBHIBAIOT PAAOM IIOCAeAO0BaTeABHBIX TePMOAMHAMMIUECKIX
IIpOIIeCCOB, B pe3yabTaTe KOTOPBIX paboyee Tea0 (OOBIMHO ra3 mMAM Iap)
IIPUXOAUT B IlepBOHadaAbHOe COCTOsIHMe. Takme KpyroBble HPOLIeCCH MAU
IIMKABI MOTYT IIOBTOPATBhCA HEOIPaHMYEHHOE 4YUCAO pa3, KaXkKAbll pa3s
COIIPOBOKAAsICh OIlpedeAeHHON TpaHcdopMmalmeil U IepepacipejeieHneM
II0ABOAVIMO M3BHE YHEPIUIL.

Brinmoanenune Hacrosmen Kypcosoit pabotsl (KP) Oyaer criocoOcTBOBaTh
0osee rayOOKOMY IIOHMMAaHMIO IIpPOLIeCCOB TpaHCOpMallMU DHEPIUM C
ITOMOIITHIO TETIAOTHI ¥ PAOOTHI B DEAABHBIX TETIA0DHEDTETUIECKIX VCTAHOBKAX.



OBIIME METOANMYECKNE YKA3AHVIS I PEKOMEHAALII

PaboTa BKkAIOUaeT pelleHue OTAeAbHBIX MHAVBUAYaAbHBIX 3asa4 (VIA3) B
TeyeHue  Bcero  ydyeOHOro ceMecrpa. 3agauM  pasMelalOTca  Ha
UHAMBUAYAABHOI ~ CTpaHHUIle  HOpenogasareas mnoprada  TIIY. Bce
BBIIIO/IHEHHbIe B TedyeHmne ceMmectpa VIA3 odopmasdiorcs B BuAe e€AMHOTO
AOKYMEHTa — MOSCHUTeAbHON 3anmcky o BbirtoaHeHnu KP. Beimoanenne KP
SIBASIeTCS1 00s3aTeAbHBIM yCAOBMEM II0A0KITeAbHON aTTecTally CTyAeHTa.

Kog Bapmanra BBIIIOAHEHNMS MHAMBUAYAABHOIO 3aJaHVl OIIpeAeAseTcs

KaXkA0My CTYyA€HTy B HadaJe ceMecTpa.

IIpu Beinoanennu KP HeoOx0ayMo:

1. BHMMaTeABHO O3HAKOMUTLCS C COAECP>KaHMEM 3a4ay;

2. XTI MarepuajsaMm  AKINNI V3Y4UTh TEOPEeTUYIECKII Marepuaa
COOTBETCTBYIOIIIMIX TeM, oOOpaljas o0co0Oe BHUMaHME Ha MeTOAVKN
IIpaKTUYECKIX PacyeToB;

3. OTAeAbHbIE TeMBI U3YIUTh 110 yueOHMKaM pPeKOMeHAO0BaHHOI AUTepaTyphl;

4. MOApOOHO O3HAaKOMUTBCA C ONNMCaHMEeM IUKJAa MAM IIpoliecca,
IIpeAA0KEeHHOIO AAs aHAAWN3a;

5. mposecTu pacuer 3agad € IOMOIIBIO KaAbKyAATOpa U TabANLI;

6. IpOBepUTh IPaBUABHOCTb CBOMX pacdyeToB (ecau 5TO HeoOXOAMMO
UICIIOAB3Y: h-5 AMlarpaMMBI);

7. opopMuUTh OTYeT (MOJACHUTEABHYIO 3aIllCKy) O KypcoBOll pabore,
coba10gas Bce TpeDOBaHUIO K OPOPMAEHNIO ITOAOOHBIX OTYETOB COTAaCHO
CrTaHJapTa IledaTHBIX I PyKoOHMCHBIX pador [1], paspaboranHoro u
ytBep>kaenHoro TITY;

8. 3amuTuTL PabOTy Ilepes KOMMCCHEN U3 ABYX-Tpex IperojaBaTeaei
BBIITyCKaIoIiell KadeAphl;

9. ecam HOpM TOATOTOBUTEABHON paboTe uAM B IIpoliecce pacdeToB
BO3HIKAIOT BOIIPOCHI MAM HESICHOCTH, CTYA€HTy HeOOXOAMMO OOpaIjaThCs

K IperiogaBaTteard 3a KOHCYyAbTalVISIMY, KOTOpbIE  OPTaHM3YIOTCI

Kadeapoi.



KpaTkii1 niepedeHb OCHOBHBIX TpeOOBaHMII K O(POPMAEHUIO OTYeTa,

BBITEKAtOIuX 13 [1]:

1

Oruer A0AKeH HauMHATBCA TUTYABHBIM ANCTOM, BKAIO4aTh «Pedepar»,
"Cogep>xaHne”, a 3aBepIIaThCs CIIMCKOM MICIIOAb30BaHHON AUTEPATYPHI.
Kaxxaas 143 a0a>kKHa BKAIOYAThCS B OTYET B BUAE OTAEABHOTO pasJeAa.
Or4yer A04>KeH OBITH HalledaTaH HaIlMCaH YePHBIMU (CMHIMI) YepHIAaMI
(rmacToit) axkKypaTHBIM, pa3OOpUMBBIM IIOYEPKOM (1AM HaledaTaH Ha
npuHTepe) Ha aucrax popmara A4 (209 x 297, gomyckaerca Ha oOemx
CTOPOHaX AMCTOB C HEDOABIIMMY OTKAOHEHUSIMIU I10 pa3dMepaM).
I'padpryecknii  marepmaa (9CKU3BI, AMarpaMMbl, TIpaduki) MOKHO
pUCOBaTh MSATKUM KapaHAAIIIOM Ha HEOOABIINX AMCTKaX MUAAUMETPOBO
OyMary, HakaeuBas MX Ha CTpaHMIBI oTdeTa. Kaskablili pUCyHOK A0AKeH

COIIPOBO>KAAThCS Pa3BePHYTOM ITOAINCHIO.

. Bce pacaeThl O(l)OpM/UIIOTC}I B pa3BEPHYTOM BHUAE. CHa4Yala 3aIlVICbIBA€TCHA

¢opmyaa, gasee 3HaK paBeHCTBA U YMCAEHHbIE 3HAaUYEHNSI BCeX BXOASAIINIX B
¢gopmyay mapameTpoB B TOM >Ke I10CA€A0BaTeAbHOCTU, KaK OHU CTOAT B
popmyae, Jasee 3HaK paBeHCTBA U pe3yAbTaT BBIUNMCAEHMSI U €T0
Pa3MepHOCTh, €CAU BTO pa3dMepHasl BeANdHa.

Bce pacueTsl IpOBOAATCA B MEXAYHApOAHON CHUCTeMe U3MepeHI]
¢pusmyeckux seananH (cucrema Cl).

CrpaBouHble JaHHBIE M3 YCTapeBIIMX y4eOHUKOB WAM CIIPAaBOYHMKOB
BBIIIVICBIBAIOTCA TaK, KaK OHM IIPUBEAEHBI B II€PBOMCTOYHMKE U Cpa3y >Ke
niepeBogATcs B cucrtemy CIL

PacuetHie  ¢gopmyarl  00sA3aTeAbHO  AOAKHBI  COIIPOBOXKAATHCS
AaKOHMYHBIMM TOSICHEHUAMM, BKAIOYAIOIIVMM ¥ MOAHYIO pacliM(ppoBKy
BCeX IIPUHATHIX YCAOBHBIX OOO3HAUeHMIA.

Bce crpaBouyHBIe BeAMUNMHBI U OTAEABbHBIE Ba>KHENINNE TeopeTudecKue
II0AOXKEHUST AOAKHBI COIIPOBOXKAAThCS CChLAKAMM Ha MCIOAb30BaHHBIE

AUTepaTypHble VICTOYHUKU.



OCHOBHOE (BAKAOUYUTEABHOE) A3
PacueTt nukaa nmapocnaoson ycraanosku (IICY)
PaccMarpuBaeTcsi pereHepaTMBHBI IIMKA IIaPOCUAOBON YCTAHOBKM C

IIPOMEXYTOYHBIM  IIeperpeBoM 1 TpeMs OTOOpamMmu I1apa IIocae

IIpOMe>KyTOUHOTO reperpesa (Puc. 1).
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Pucynok 1. Anarpamma rjuxaa IICY

ITap oTOOpPOB UCIIOAB3YyeTCS A4Sl pereHepalny TeILAOThEL. BapmaHTBI cxem
II0AKAIOYEHNsI peTeHepaTBHBIX Io4orpeBareaen nmraTteabHon Boabl (PIIIIB)
IpeAcTaBAeHbl Ha pucyHKe 2. [IpoMesXyTOUHBIN HeperpeB OCyIeCcTBASICTCS A0
AOCTVIKEeHIs TeMIlepaTypoll Ilapa 3HauyeHusl TeMIlepaTyphbl Iepes BXOA0M B
TypOuHy: ¢, =t,. 3HaueHIs1 MapaMeTPOoB I1apa IlepeJ BXOA0M B TypOuHYy (p,.t,),
AaBAeHle IIPOMeXXYTOYHOTO Ieperpesa (p,) U AaBA€HUA OTOOPOB (P15 Por>Po3)
110 BapMaHTaM IIpeAcTaBAeHbl B Tabauie 1.

SHaueHm s AABAC€HIII B KOHAEHCATOPE (p4), BHYTPEHHETO OTHOCUTEABHOI'O

KIIA typbuner (m,), Mexanmdgeckoro KIIJ (n,), KIIA reneparopa
pAeKTpmyeckoro Toka (n,) n KII/ koreabHOM ycTaHOBKM (1, ) IO BapMaHTaM
IIpUBeAEHBI B TabAuIe 2.
IIpeacTraBuTh:
e cxeMy IICY c coorBeTcTBYIOIIMM BapMaHTy U yKa3aHIAM IIpernojaBaTeAs
pacrioaoxeHuneMm Iaponeperpesateaeri, PIIIIB, crymenein TypOunbl,

HaCOCOB I IIapPOBbIX MaFMCTpaAeﬁ;



e T-s u h-s guarpaMMBbl 1IKAa C PeaAbHBIM (COOTBETCTBYIOLIMIM BapMaHTy U
yKasaHIAM HperojasaTeAs) NOAOXKeHeM KOHTYPHBIX TOYeK BHYTPU UAU
BHE 00.aCTV HAaCBIIIIEHNSI.

Onpeaeants caeAyionie yaeAbHble BeAVIVHDI:
e mnapamerpnl (p,t,h,s ) Bcex (1,2,3,4,5,6,0,,0,,0,,0,',0,,0,) KOHTypHBIX
TOYEK IIMKAA;
® 104U Iapa, HallpaBAseMble B OTOOPHI (a,,a,,0,);
e TaM, IJ€ DTO HeOOXOAMMO, DPHTAABIINIO KOHAEHCATa I10CAe CMEIIIeHs ero C

ApeHakeM oTO0opoB (f,);

e Ttepmuuecknit KIIJ nmkaa (n,);

® TEIAO0Ty, IIOAYYEHHYIO IIpM CropaHum tornamsa (q'), HeOOXOAUMYIO AAS
9TOro Maccy Tomamsa m' (mpu Temaote cropanmsa QF =30MJIx/kz) u
KOAMYECTBO OAY4eHHOM dAeKTpodHeprun (I, ).

PaboTol HACcOCOB M HEAOTPEBOM IIMTATeABHON BOABI A0 TeMIlepaTyphbl
rpelolIlero apa B IIOBEPXHOCTHBIX II0AOTpeBaTeAsIX IpeHeOpedb.

Ilo TpeGoBaHMIO mpemnoaaBaTeasl IIPU IIOCTPOEHUU AMarpaMM WU B
pacyerax HEOOXOAUMO YUUTHIBATH peaabHoe moaoxenue touek (O,,0,',0,') B
001acTy HeAOTPeTOol, a He Ha AVHUM KUILAIIEN BOABL.

PesyabTaThl pacyera mpeAcTaBUTh B BuAe Tadani 3, 4.

Omnpegeants KIIJ oOparumoro mmkaa KapHo, cooTBeTCTBYIOIIErO

AanHoMy 1ukay (nP™). IIpoBecTu CpaBHUTEABHBII aHAaAM3 m, U 1 .

OOpsicHuT, HpuuMHLL  pacxoxdeHmit. IlpuBecT aHaAM3 BO3MOXKHOCTU
npumMeHeHns nukaa Kapno s peaapnpix IICY.

Koa Bapmanra pacuera IICY cocraBasiercsi B COOTBETCTBUM CO
CAeAyIOIMM COOTHOIIeHNeM: KO/ BapuaHTa cxembl rmoakaiodenns PIITIB u3
Puc. 2 _ ko4 BapuaHTa 3ajaHus IIapaMeTpoB I1apa AAs pacdeTa u3 Tada. 1 _
KO/ BapuaHTa 3aganus napametpos I[ICY aas pacuera u3 Taba. 2.

Hampumep, A08_11_07 osHavaer, 4TO BBIOMpaeTCs BOCbMas cxema W3
croabna «A», OAVHHAALIATHIV BapMaHT 3aJaHus IIapaMeTpPOB I1apa U ce4bMOI

BapMaHT 3agaHus napameTpos [ICY.
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Pucynok. 2 Cxemsl nogkarogenus PITTIB




TaGauna 1. BapuanTsl 3aganus rmapaMeTpoB Iapa 445 pacdeTa

No p] tl pZ pol po2 po3 No
Oap °C Oap Oap Oap Oap

1 5 1
2 15 10 2 2
B 450 40 i >
4 20 15 2 4
> 150 ! >
6 5 6
7 20 2 7
8 500 50 40 1 8
9 5 9
10 10 1 10
11 10 11
12 20 5 12
13 180 500 50 40 2 13
14 5 14
15 15 1 15
16 10 16
17 20 5 17
18 500 50 30 1 18
15 B 19
20 15 1 20
21 10 21
22 20 5 22
23 200 550 60 40 1 23
24 5 24
25 42 1 25
26 10 26
27 20 5 27
28 580 70 50 1 28
29 10 29
30 =0 5 30




TabGanma 2. Bapmanrst saganns napametpos IICY aas pacuera

No Pas 6ap Noi Nr Num Nky
1 0.02 0.76 0.98 0.96 0.86
2 0.02 0.78 0.97 0.95 0.87
3 0.02 0.79 0.96 0.94 0.88
4 0.03 0.80 0.98 0,92 0.87
5 0.03 0.76 0.97 0.96 0.86
6 0.03 0.78 0.96 0.95 0.87
7 0.04 0.79 0.98 0.94 0.88
8 0.04 0.80 0,97 0,92 0.87
9 0.04 0.76 0.96 0.96 0.86
10 0.04 0.79 0.98 0.95 0.88
TabGanma 3. [TapaMeTpbl KOHTYpPHBIX TOUEK LIMIKAA
p t h 5
TOYKH 5ap OC KH)K KI[)K
) ¥4 k2-K

1

2
O3'

Tabanma 4. PesyabraTel pacuera
o, a, 0 hf n; q, m' L
kJx kJDx K2 kJIx

K¢

K¢

K2
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