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1. TlosicHUTEAbHAS 3AMUCKA

Metoaudeckne yka3zaHus 110 BBIMOJHEHHUIO MpakTuueckux pador mo MJIK 01.01.
Texnonorus OypeHusi HE(TAHBIX M Ta30BBIX CKBaXHUH MO TeMe 2 «OcyllecTBieHne
pacyeToB TEIUIOBBIX IMPOIIECCOB HE(PTEra3ompoOMBICIOBOIO 00OpyAOBaHUS» (Hanee
MeTtonuueckre yka3aHHs) COCTaBJIEHbBI B COOTBETCTBUUM C paboueld mporpaMmon
[IM.01. TIIpoBemenue OypOBBIX pabOT B COOTBETCTBUM C TEXHOJOTHYCCKUM
pPErJIaMEeHTOM U MpeAHa3HaYeHBI 111 o0y4atomuxcs crenuaibaocta 21.02.02 bypenue
HE(TSIHBIX ¥ Ta30BBIX CKBAYKHUH.

MeTtonuueckue ykKa3zaHHs NpeIHa3HA4YeHbl ISl TPHOOPETEHHS HEO0OXOIUMBIX
MPAaKTUYECKUX YMEHMN W 3aKpEIUICHUSI TEOPETUYECKUX 3HAHUM, IOJYyYEHHBIX
OOyYalOIIMMHUCS TNpU  M3y4eHUH TeMbl «OCYIIECTBICHHE pAacyeTOB TEIUIOBBIX
IPOLIECCOB HEPTETa30IPOMBICIOBOIO 000PYIOBaHUS», 0000IIEHUS U CUCTEMAaTU3AIUH
3HAHUU MEPE]] 3a4ETOM.

Tema «OcyuiecTBiaeHue pacyeToB TEIJIOBBIX MIPOLIECCOB
He(Tera3onpoMbICIOBOr0 00OPYAOBAHMS BXOAUT B UKI IPO(PECCHOHATIEHOTO MOIY IS
U NpU €€ HM3YYEHUH OTBOJUTCS 3HAUUTEIBHOE MECTO BBIMOJHEHUIO MPAKTUYECKUX
pabor.

Llenvr0  BBIMIOMHEHUST MPAKTUUECKUX pabOT  ABISETCS: CUCTEMaTH3allMs,
paciIMpeHre OCBOEHHBIX BO BpeMs 00ydeHMsl 3HaHM mo Teme «OcyliecTBiieHue
pacyeToB  TEIUIOBBIX  MPOLECCOB  HE(PTEra3ornpoMbICIOBOrO  000PYIOBaHUS;
3aKpEeMJICHUE MOJTYYEHHbIX 3HAHUN U YMEHUI 00y4aroIIMXCsl B PE3yJIbTaTe BHITOJTHEHUS
pacyeToB MO TEPMOJMHAMHKE, PEIICHUS MPAKTUUECKUX 3a7ay; pPa3BUTUE HABBIKOB
CaMOCTOSITEIbHOM palboThl W CPOPMHUPOBAHHOCTU OOMMX U MNPO(ECCHOHATBHBIX
KOMIIETEHIINH, TO3BOJISIOIIUX PeIIaTh NPo(hecCUOHATBHBIE 3aJauH.

OOyuaromuecs, BBINOJHSS MPaKTUYECKHEe pabOThl, pPEaJU3yIOT CIEAYIOLIUe
3a0avu:

1. 0000mHTh, CUCTEMATU3UPOBATH, 3AKPENUTh MOJYYEHHBIE TEOPETUYECKUE 3HAHUS
1o TEME «OcyuiecTBiaeHue pacyeToB TEMJIOBBIX MIPOLIECCOB
He(Tera3onpoMbICIOBOTO 000OPYIOBAHUSY;

2. (opmMupoBaTh yMEHHS NMPUMEHATH MOJTYYCHHBIC 3HAHUS Ha TPAKTUKE, peaTu3ys
€AUHCTBO MHTEIJIEKTYaJIbHOW U MPAKTUYECKON JIEATEIbHOCTH;

3. pa3BUBaTh aHAJTUTHUYECKHE, JIOTHUYECKME HABBIKK M YMEHHUS Yy OyIymmx
CHELHUAINCTOB;

4. BpIpabaThiBaTh TMPH PEIICHWH TOCTABJICHHBIX 3a/lad TaKuX MpodhecCuOHATBHO
3HAUYMMBIX KauecTB, KaK CaMOCTOSITEbHOCTb, OTBETCTBEHHOCTb, TOYHOCTD,
TBOpUYECKasi UHUIIUATHUBA.

B pe3ynbTaTe 0ocBO€HUS TEMbl 00YYarOUTUICS JOJIKEH:

YMETh:



— TPOU3BOAMUTH pacyeThl TpeOyeMblX (U3MUECKHX BEJIUYUH B COOTBETCTBUHU C
3aKOHAMH M YPAaBHEHUSIMHU TEPMOJWHAMUKH U TEIUIONEPEIaUH.
3HATH!

— OCHOBHBI€ MTOHATHS, 3aKOHBI U TIPOLECCH] TEPMOAMHAMUKH U TEIUIONEPENAUH;

— METO/IbI pacueTa TEPMOJINHAMUYECKHUX U TEIIOBBIX MPOLIECCOB;

— Kiaccu(ukanmuo, OCOOCHHOCTH KOHCTPYKIMH, JEHCTBHS M OKCIUTyaTaI[UIO
KOTEJIbHBIX YCTAHOBOK, ITOPIIHEBBIX [JBUTaTelIe BHYTPEHHETO CrOpPAHMS,
ra3oTypOMHHBIX U TEIUIOCUIIOBBIX YCTAHOBOK.

B pesynbrare ocBoenuss M/IK 01.01 Texnonorus 6ypenust HETSIHBIX U Ta30BbIX
CKBOXMH OOYyYarolUiCAd JOJDKEH OBJAJETh OOMMMH M NpPodecCHOHAIBHBIMHA
KOMIIeTEeHIUSIMHU, BKIIOYAIOIUMU B ¢€0s1 CTOCOOHOCTH:

OK 1. IloHuMarh CyHIHOCTb M COLMAJIBHYIO 3HAYMMOCTh CBOEW Oyayuieit
npodeccu, MPOSIBIISITh K HEW YCTOMUYUBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BBIOMpAaTh THUIIOBBIE
METOABl W CHOCOOBI BBIMOJHEHUS NPO(PECCHOHANBHBIX 3aJad, OLEHUBAaTh HUX
3 PEKTUBHOCTD U KA4E€CTBO.

OK 3. IlpuHMMaTh pelieHUs B CTAaHIAPTHBIX M HECTAHAAPTHBIX CUTYyalUsIX WU
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBiaTh MOUCK U UCHOJB30BaHUE UHPOPMAIMH, HEOOXOIUMOM ISt
3¢} (}EKTUBHOTO BBHINOJHEHUS MPOPECCHOHAIBHBIX 337ad, NpPO(EeCCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnons3oBaTh HHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Paborarb B KOJUIEKTUBE W B KOMaHJe, 3()PEeKTUBHO o0OmATHCS C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH/Ibl, 32 pe3yIbTaT
BBINOJIHEHUS 3aJaHUM.

OK 8. CamocTosATensHO ONPEALITh 33a4l TPO()ECCHOHATBEHOTO U TUYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CamMOOOPa30BAaHMEM, OCO3HAHHO IUIAHUPOBATH MOBBILICHUE
KBIM(PUKALIUU.

OK 9. OpueHtupoBaTbCsi B YCIOBHUSIX YACTOM CMEHBI TEXHOJIOTMHA B
poeCCUOHATIBHON JIEATEIIbHOCTH.

[1K1.1 BeiOuparh onTUMaibHbBIN BapUAHT MPOBOJKH TIYOOKHX U CBEPXTITYOOKHX
CKBaXXUH B PA3JIMUYHBIX TOPHO-TEOJOTHUECKUX YCIOBHSIX;

[1IK 1.2 Beibupath crmocoObl ¥ CpefcTBa KOHTPOJISI TEXHOJOTUYECKHUX MPOIIECCOB
OypeHus;

I[IK 1.3 Pemarb TEeXHUYECKHE 3aJaud IO MPEAOTBPALICHUIO W JIMKBUAALUU
OCJIO)KHEHUW U aBApUMHBIX CUTYaLIHM;

IIK 1.4 TIpoBoauTh paboThl MO MOATOTOBKE CKBAXUH K PEMOHTY; OCYUIECTBISAThH
MTOJ3EMHBIA PEMOHT CKBAXKUH.



B coorBercTBMM Cc paboueld IPOrpaMMmoi, KaJleHJApHO-TEMAaTUYECKUM
mwianupoanuem [IM.01. TlpoBenenue OypoBbIX pabOT B COOTBETCTBUU C
texHonornyeckuM periaameHtoM MJIK 01.01. Texuonorus OypeHHss HEPTSHBIX H
ra3oBbIX CKBAXMH Tema «OCyIIECTBIEHHE pPACYETOB TEIUIOBBIX IPOLIECCOB
HEe(TEra3omnpOoMBICIOBOTO 000pyIOBaHUS» pe1yCcMaTPUBAETCS IIPOBE/ICHHE
MPaKTHYECKUX paboT B 00beMme 48 vacos.

IlepeyeHb npakTHYeCKUX padoT

Ne | Ne, Ha3BaHUE TeMBbI HauMeHoBaHue J1a00PaTOPHBIX PadoT Kou-
n/n BO
4acoB

Tema 2.1. 3aK0HBI 1 YPABHEHUSI TEPMOANHAMHUKHI

HpaKTI/I‘-ICCKaH Pemenue 3aa4 Ha ra30BbIC ITPOICCCHI K IT'a30BLIC

pabora 3aKOHEI
1 | Ne 2.1.1 T'azoBbIc 6

IMPpOHICCChI 1 I'a30BbIC
3aKOHBI

[IpakTnueckas Pacuer ra3oBoii cMecHu U €€ TEIIOEMKOCTH
pabota Ne 2.1.2
2 | PacueT ra3zoBoii 6
CMECH U UX

TEIJIO0EMKOCTH

[IpakTrueckas Onpenenenue nmapameTpoB BOASHOIO mapa o
pabora Ne 2.1.3 TabauIaM U JuarpaMmmam

Onpenenenue
3 | mapaMeTpoB 4
BO/JISTHOTO Mapa 1o
Ta0auIAaM U
quarpammam

[IpakTnueckas Pacuer nukios IBC
4 | pabora Ne 2.1.4 6
Pacuer mukios JIBC

Tema 2.2. 3aK0HbI U YPABHEHUS TEILIONEepPeIaYu

[IpakTueckas Pacuer TeruionpoBOIHOCTH Y€pe3 OTHOCIONHYIO U
pabora Ne 2.2.1 MHOTOCJIOWHYIO CTEHKH
Pacuer

5 4
TEIUIONPOBOJHOCTHU

yepes3 OJHOCIONHYIO

Y MHOTOCJIOMHYIO




CTCHKHU

[IpakTnueckas
pabota Ne 2.2.2
Pacuer Terooomena
KOHBEKIIUEH U
U3IIYYEHUEM

Pacuer TermiooOMeHa KOHBEKLIMEH U HN3JTy4YCHHUEM

IIpakTnueckas
pabota Ne2.2.3
TerutoBoi pacyer
TEMI000MEHHBIX
arraparoB

TernnoBoii pacyeT TEMI00OMEHHBIX anapaToB

Tema 2.3. Oc00eHHOCTH KOHCTPYKIMHU M KCILIyaTAlluN

TCINJIOTCXHUKHU

[IpakTnueckas
paborta Ne 2.3.1
Pacuer TomuBa n
rpolrecca rOpeHus

Pacuer TorumBa u npouecca ropeHus

[IpakTnueckas
pabota Ne 2.3.2
Pacuer Tonok

Pacuet Tomok

10

[IpakTnueckas
pabota Ne 2.3.3
TerutoBoit pacyer
JIBC

Tenmosoiu pacuer /IBC

11

[IpakTnueckas
pabota Ne 2.3.4
Pacuer nuknos ['TY

Pacuer nmuknoB ' TY

HUToro

48




2. TpeGoBaHusi K BHINIOJHEHUIO U 0()OPMJIEHHIO IPAKTUYECKOH PadoThI

[IpakTuueckre pabOThl BBHIMOJHSAIOTCS B YUYEHUYECKOW TETpagud B KIETKY, Ha
00J10’kKKe KOTOPOH JOJKHBI ObITh yKa3aHbl Ha3BaHue MJIK 01.01. Texnonorus OypeHus
HE(TSHBIX U Ta30BbIX CKBaXXHH, TeMa «OCyIIECTBICHNE PACUETOB TEIIOBBIX MPOIECCOB
He(TEera3ompoOMBICIIOBOTO O0OpPYAOBAHUSY, WHIWBHIYAIbHBIA BApUAHT IO CIUCKY B
xKypHane. He pomyckaercs BbIOJIHEHHE paOOThl Ha OTAENIBHBIX JHUCTax (3a
UCKJIIOYCHHEM CIIydyaeB MOCTpOeHUs rpadukoB), paboTa Ha BKICCHHBIX B OCHOBHYIO
TeTpaab Jucrax. Pabora, BbINoJHEHHAS HA OTAEJBLHOM JIMCTE He IPUHUMAETCS U He
OlleHMBAETCS.

3amaHusl MPaKTUYECKOM paldOThl MEPENHCHIBATH IMOJHOCTHIO. TEKCT 3aaHus
3alKMCHIBACTCSI C  TOJCTAHOBKOM JaHHBIX WHAMBUAYyalbHOrO Bapuanta. [lpu
HEOOXOJIMMOCTH 3aIlMCH COMPOBOXKJATh CXEMaMH, PUCYHKaMH, TaOiaUIaMu. 3amucu
BBITIOJTHSIIOTCSL YEpHWJIAMU WJIM TAacTod 4epHOro ((uojieToBOro) IBETa, YETKO U
pa3zbopuuBo. IIpu pacuerax cremyer 3amucaTh (HOpPMyYJy, a TOJBKO 3aTEM YHCIOBBIE
BBIYMCJICHUA. BBITIOTHEHNE pacU€TOB U MX 3aMKCh JOJKHBI HOCUTH MOCIE0BATEIbHBIN
xapaktep. He momyckaercst mojactaBisiTh GOpMyily 3HaUYCHUS KaKOW-IMOO BEIIUYUHBI, a
HIDKE MPOU3BOJNTH BBIYMCICHUSI 3TOTO yucia. Kaxkaoe 3HaueHHE HAauMHATh C HOBOM
CTpaHULbI.

I'paduueckasi yacTh MNPaKTUYECKOW pPabOThl BBIMOJHIECTCS aKKypaTHO, C
WCIIOJb30BaHUEM YEPTEKHBIX MHCTPYMEHTOB. Bce PUCYHKHM M CXEMBI JOJDKHBI OBIThH
MPOHYMEPOBaHbI B MOpsAJIKE UX pacmnojoxenus. [lo Texcty npu opopmiieHHH KaxIou
U3 3a/1a4 HeOoOXOJIMMO JIeJlaTh CChUIKY Ha HOMEp pUCYHKa WM cxeMbl. Ha pucyHkax
(cxemax) HEOOXOIMMO HAHECTH U3BECTHBIE M HICKOMBIE IMapaMeTPBhl.

[Ipu odopmiiennu 3agaHUil MPAKTUYECKONW pabOTHI JOJKHA COOJIIOIATHCS
CJIeIyIONIasi MOCIEI0OBATEIHbHOCTD (KaXK/IbIN MYHKT BBITIOIHSAETCS C KPACHOM CTPOKH):

1. 3aganue mpakTHUYEeCKON pabOTHI (BKJIFOYAsl TEKCT 3a]1a4u);

2. HcxonmHple naHHBIC IS pPEIICHMS 3a1adM, (SIUHUIBI U3MEPCHUS TICPEBECTH B
cuctemy CH);

3. Pucynox (cxema);

4. Tlo unentpy cioBo «Pemienue», HIKE H3JIOKEHUE XOAa PEIICHHUS 3a7a4d C
MOSICHEHUSIMH.

5. Orser.

OOGyuaronuiicst gonmyckaercs Kk caade 3adera no MJIK, eciu Bce ero padortsl
3a4TeHbl (MMEIOTCS OTMETKM O 3ayeTe padOT B TEXHOJOTMYECKOW KapTe Wiu Ha
BHYTPEHHEH CTOPOHE 00JIOKKU TETPAaU ISl MPAKTUYECKUX padoT).

Ecnu B pabote gonyuieHsl omMOKu Ui opopmiieHue paboThl HE COOTBETCTBYET
BBITIETICPEUNCIICHHBIM TPEOOBaHMsIM, paboTa Bo3BpamaeTcsi odydaromemycs. [lomyqans
MPOPEIEH3UPOBAHHYIO TMPAKTHUECKYI0 pPab0Ty, OOy4arolmuics MOKEH HCIPaBUTh
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OLIMOKHU U JAaTh HEOOXOAMMBIE TOMOJHEHHS K OTBETaM, €CJIM 3TOr0 TpeOyeT peleH3usl.
Paboty Han ommOkamu cieayeT MPOBOJUTH B ATOW ke TeTpanu. Ecnu mcrnpaBieHuid
TpeOyeTcs CIUIIKOM MHOTO, paboTy CIieAyeT BBIMOJTHUTH 3aHOBO M CHIaTh €€ BMECTE C
paHee BBITIOJHEHHOW. B ciydae mMOBTOpHO# MPOBEpKH OIIEHKA 3a PabOTy CHIDKASTCS.
Taxxe oreHKa CHI)KAaeTCs B CiIydae eciiu paboTa ciaHa He BOBpEMSI.

Ecmu oOyuarommiicsi BBIMOTHUI pabOTy HE CBOEro BapuaHTa, paboTa He
npoBepsieTcsl U Bo3Bpaiiaercs oOydaromemycs. [IpomnyiieHHbie MpakTHYecKue 3aHsITHS
OOYYarOIIHIICS JOIKEH OTPabOTaTh CAMOCTOATEILHO 70 3a4yeTa. PaboThl oOyJaromnuiics
BBINIOJIHAET JIMYHO. [IpakTnueckue pabotel npenycmaTpuBaioT 30 BApMAHTOB.



3. IlepeueHb MpakTHYECKUX PadOT

Tema 2.1. 3axk0oHBI M YpABHEHHS TEPMOJIMHAMHUKH

IIpakTnuyeckas padora Nel
I'azoBbIe npoueccsl U ra3oBbie 3aKOHbI

eJIN:
1. 3HaThb YpPAaBHEHHE COCTOSIHMSI HACAIBHOIO Tra3a W YypaBHEHUE
COCTOSIHMSI pEaJIbHOTO Ta3a.
2. 3HaTh ra30BbIC 3aKOHBI U YMETh IPUMEHSITH HX.
3. Onpenensitb BUJ TEPMOJAUHAMUYECKOTO MPOLIECCa.
4. YMeTh MoJIb30BaThCs TaONMLIAMU U OIPENEATh TEIUIOTY, paboTy U
SHEPIHIO.
5. HayuuThcs n1300paxkaTh MpOLECCH B pa3IMUHbIX KOOPAUHATAX.

MeTtoauyeckue ykazaHusi
B 3amage Ne 2 1 arm npusats pasabiM 10° I1a
1. Onpenensem aOCOMIOTHYIO TEMIIEPATYPY rasa:
T1=273+ty; 0K T,=273+ty; oK
2. OrmpenensieM TaBJICHHAE Ta3a B MOMEICHUH TI0 (hopmyie:

P,=P; 2. MIIa
1
3. OmpenensieM ra3oByI0 IOCTOSHHYIO KHCIIOPO/a:
_R. [

U Ke-K
4. OmnpenensieM yIeTbHYIO TEIUIOEMKOCTh MPU MTOCTOSTHHOM 00bEME:

C,=C,-R; K&x

HC o
rne C,=910 e _ yIeabHas TeII0EMKOCTh BO3/[yXa MPH OCTOSTHHOM JaBJICHUN
Ke K

5. OmpenensieM KOIMYECTBO MOJTYYEHHOM TEIIOTHI Ha 1Kr rasa:
- . Hoxe
q—C v (Tz'Tl),
Ke

6. Ompenensiem maccy rasa:

PV -10°
S 9
RT,

7. OmpenensieM KOJIMYECTBO TEIJIOTHI /IS BCETO Trasa:

Q=Mq; KJIx

M KI'

3amaua 2 pemaeTcss MpO TMOMOIIM TaOJMIBI pacdyeTa Tra3oBbIX IMPOIECCOB
(npunoxxkenue, Tabauua 3) U TaOJUIBI MAaCCOBBIX TEIJIOEMKOCTEH (MIPUIIOKEHUE
2)
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Pexomennyemas nuteparypa: OUI1, JU1.

BOHpOCBI JJIs1 CAMOKOHTPOJIA.

UeMmy paBHa yHUBEpCAJIbHAS Ta30Basi HOCTOSIHHAS ?

Uto Ha3bIBAaETCS UACAIBHBIM Ta30M?

[IpuBeauTe NpUMEpPHI pealbHBIX Ta30B.

Harmmmure ypaBHenue Maiiepa.

Kakue cyiiecTByeT OCHOBHBIE Fa30BbIE IPOLECCHI, KAKUE MOOOYHBIE?
Kaxoii npouecc Ha3bIBaeTCA U303HTPONUITHBIM?

Kaxk uurtaercs 3akon Matiepa?

NoakowdE

3amaua 1

banion ¢ razom nepeHocAT ¢ yaulbl B OMEUIEHUE, e TeMIIepaTrypa BO3ayXa
Bbimie.  OmpenenuTh JaBieHUWE ra3a B OaJJIoHE B TOMEIICHHMH W KOJIUYECTBO
nostydeHHoi TerioThl (P2, Q). B 6anmnone HaxoauTcst KUCTOPO.

VcnoBHOE 0003HAYEHHE TAPAMETPOB ISl HCXOJHBIX JAHHBIX:
V, M® — 00bEM rasa B 6ajuIoHe
t1, °C — Temmeparypa Bo3ayXa Ha yIuIe
t,, °C — Temmeparypa Bo3ayxa B HOMEILECHUN
P1, Mlla — naBneHue B OajljioHE Ha yIIUIIE

Hcxonarle nagHbIe K 3aga4de 1

[TapameTpsbl [Tocnenuss uudpa Bapuanrta
0 1 2 3 4 5 6 7 8 9
\Y 0,07 | 0,02 | 0,08 | 0,04 | 0,2 | 0,22 | 0,03 | 0,05 | 0,09 | 0,06
ty -40 -10 -30 -20 | -15 | -35 -25 -5 -48 3)
to [Ipennocnennsis uudpa BapuaHTa
18 20 15 22 25 28 24 26 16 30
P1 7,0 2,2 1,5 6,0 | 90 | 40 5,5 8,2 6,4 3,8
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3amgaua 2

B cocyne ¢ moABMKHBIM TOPUIHEM 3aKJIOUYE€HA CMECh M3 ra3oB 00bEMOM Vi.
Heobxoaumo ompenenuth MO 3aJaHHBIM MapaMmeTpaM BUJ TEPMOJAHMHAMHUYECKOTO
npoiiecca, KOJUYECTBO MOJABEAEHHON (OTBEIEHHOM) TEIUIOTHI, COBEPIIAEMYIO paboTy.
Temnoty 1 paboTy onpeaeauTh NPy MOMOIIU PACYETHBIX (POPMYII.

Hcxonuple naHHbBIE K 3a1aue 2

o 3 - = [Tocnenusst mudpa BapranTa
IIpennocnen- 5 g 5 £ 10
mmadpa g 5 25 1 | 2 | 3 | 4 |5 |6 | 7| 8 | 9 | 2
BapHaHTa 2 g a3 30
ras CO, | CO N> 0. CO | Bo3x H: N2 | Bo3x | CO2
2 < | Mxr 3 3,5 4 5 55 3,4 2 2,5 4,5 6
§ § ra3 Nz Nz Hz Nz Hz Hz BO3/ BO3Q Nz Hz
O S | mkr 5 6 6 2 3,5 7 8,6 3 2,3 3
Vi M 15 1,8 2 2,5 2,8 1,7 1 128 | 2,3 3
Py aT™ 1 11 12 | 109 | 1,11 | 112 | 1,15 | 1,16 | 1,14 | 1,13
V, 1 1500 | 1800 | 2000 | 2500 | 2800 | 1700 | 1000 | 1280 | 2300 | 3000
0 t oC 0 150 | 200 | 350 | 400 50 600 | 100 | 250 | 300
t2 oC 600 | 850 | 900 | 1050 | 1250 | 650 | 1300 | 800 | 950 | 1150
1. OnpenenuTth BUI TEPMOAMHAMHYECKOTO MpoIecca.
2. Hcnonb3ys GopMyIibl ONpeeieHus] KOMMIEeCTBA TEIIOThI Yepe3 TeII0EMKOCTh
OTIPEICIINTh:
a. KOM4ecTBO TerioThl Q, moaBenéHHON (OTBEAEHHO) B TIpoIiecce;
b. Cosepiiennyto padory L
3. Haiitu xoHeuHOE naBiieHue Po;
4. H306pa3uth nporecc B P - v - koopauHaTax
oo ras3 COz BO3]Q Nz Oz Hz COz Oz Nz CO COz
g 9| mxr 1 15 2 2,5 3 3,5 4 4,5 5 55
§ =z ras N> H> H» N> BO3J1 N> N> BO3/ N> H>
m, KT 8 3 11 3,5 7 9 5 3 2 6
Py arm | 1,15 2 15 | 119 | 121 | 142 | 195 | 1,76 | 1,84 | 163
P2 k[la | 115 | 200 | 150 | 119 | 121 | 142 | 195 | 176 | 184 | 163
t1 °C 250 | 650 | 800 | 950 | 1050 | 1200 | 1300 | 750 | 1000 | 400
V1 M 15 1,8 2 2,5 2,8 1,7 1 1,28 | 2,3 3
1 t oC 50 250 | 150 | 300 40 450 | 350 | 200 | 100 0
1. Onpenenuth BUI TEPMOAMHAMHYECKOTO MPOIecca.
2. Hcmonb3ys TaOIUIBI CO 3HAUCHUSMH SHTAJIBINK N U BHYTpEHHEH SHEpruu U, a TakxKe
UCTIONB3YS (POpMYIIBI OIpeieNICHHsT KOTMYECTBA TEIJIOTHI Yepe3 TeIMI0EMKOCTh
OTIPEICITUTh:
a. KOJIMYECTBO TerioThl Q, moaBeEHHOM (0TBeIEHHO) B TpoLiecce;
b. CoBepiennyto pabdory L
3. Omnpenenuts 3HaueHue V2 (00bEM, 3aHUMaeMbIli CMECBIO B KOHIIE IIpoLiecca)
4. WM300pasuthk npouecc B P - v - koopanHaTax
5o | T CO; | CO N> 07) CO; H> | BO3x N2 CO | Bo3xg
g 3| mxr 3 3,5 4 5 55 3,4 2 2,5 4,5 6
82| ras | N2 | No [ Bosn | N2 | No | N2 | CO2 [ Bosm | N2 | N
2 m, KT 5 8 1,5 3 9 7 6 12 4 6
IIporiecc anmnabaTHBIH
Py aT™ 1 1,1 12 | 109 | 1,11 | 1,12 | 1,15 | 1,16 | 1,14 | 1,13
t1 oC 300 | 350 0 400 | 450 50 150 | 200 | 250 | 100
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t, | ° [1050 [ 1300 [ 1300 | 950 | 1150 | 650 | 700 | 900 | 850 | 600

1. Omnpenenuts K03 UIUCHT aaruadaThI;

2. Hcmonb3ys TaONMIBI CO 3HAUCHUSMH SHTAJIBINK N U BHYTpEHHEH SHEpruH U, a TakxKe
UCTIONB3YS (POPMYIIBI ONIpe/ieNIeH s KOJTMYECTBA TEIUIOTHI Yepe3 TEIIOEMKOCTh
OTIPEJICITUTh:
a. KOJIMYECTBO TEeIIoThl Q, moaBeIEHHO (OTBEIEHHOI) B TIpoIiecce;
b. CoBepiennyto padory L

3. Haiitu koHeuHOE naBiieHue Po;

4. W3o06pasuts npouecc B P - V - koopaunaTax
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IIpakTn4yeckas padora Ne2
Pacuer ra3zoBoii cMecH M UX TEIJIOEMKOCTH

CJIN.
1. Hay‘II/ITBCSI PaCCUYUTHIBATDb I'a30BYIO CMCCh.
2. YMETb MOJIb30BaThCS Ta6JII/IHaMI/I I10 pacucTy TCILIOEMKOCTH.

MeToanyeckue yKazaHus
B Tabnune ¢ UCXOAHBIMHM JTaHHBIMH CMECh COCTOUT W3 T€X KOMIIOHEHTOB, JJIs
KOTOPBIX yKa3aHbl MX JOJU (ITyCThIC SYCHKM BO BHHUMAaHHE HE MPUHHUMATH). PerneHue
HayaTh C 3alCH «JaHO» W TEPECYUCIICHUS BCEX M3BECTHBIX MapaMeTPOB IS
KOMITOHEHTOB cmecu. Obsi3aTesneH nepeBoy B CH.

1. T'a30Bast cMeCh pacCYMTHIBACTCS TI0 TAOJHUIE pacdyéTa ra30BbIX CMeCel
(mpunoxenwue, Tadmuma 1).

2. Tero€MKOCTh ra30BOi CMECH:
a) m3o0apuat Cymenw. = 2 C,,, - 0,

0) m3oxopHast Cumew. = XCypy T,

rae C ., 1300apHas TeII0EMKOCTh KOMITOHEHTA (MIPHIIOKEeHHE, TabuIa 2)

pmi
Cvm: cpmi - Ri
I/IBOXOPHYIO TCINIOCMKOCTE CMCCH TaAKXKC MOXKHO OIIPCACINTL pacCUHUTaB
MPEABAPUTEIILHO Ta30BYI0 IMOCTOSHHYI0 CMECH U CPEHIOI0 MAacCOBYHO H300apHYIO
TCINIOCMKOCTb CMCCHU IIPpH BaI[aHHOﬁ TEMIICPATYypPEC, a 3aTcéM BOCIIOJIb30BABIINCH

ypaBHeHUEM Maiiepa.

Pexomennyemas nmureparypa: ON1, JAA1.

Bonpocs! 111 cCaMOKOHTPOJIA:

1. TlpuBeauTe npuUMepbl ra30BOM CMECH.

2. Urto Ha3pIBaeTCs MaplUaIbHBIM IaBICHUEM U MPUBEIEHHBIM 00BEMOM?
3. HazoBuTe BU/BI TETIIOEMKOCTEH.

4. Kak ompezensercs MaccoBasi 1 00beMHas 1051517
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3amada 3

1. PaccumTaTh ra3oByI0 CMeCh M0 TAOIMIIE PACUETOB Ia30BbIX CMecei MpH
P.,=10°TIa
2. OnpenenuTs TEMI0EMKOCTh (M30X0pHYI0, H300apHYI0) ra30BOi CMeCH IIpH .

[Ipumeyanue: 4ETHBIE BapUAHTHI — 33JI1aH MAaCCOBBII COCTaB, ONpeneauTs C

t

vimcem

HCUYETHBIC BAapPpHUAHTLI — 3a/1aH 00BEMHBIN COCTaB, OIIPCACIINTD C

t
pmem

Hcxomarie naHHbie K 3a1a4de 3

R e 260 287 297 461 4124 297
' ke-x
K2 1,43 1,29 1,25 0,8 0,09 1,25
Pi —3
M
2 32 29 28 18 2 28
MOJlb
Neo CocraB ra3oBoii cmecH, % t, °C
BapHaHTa 0O, BO3/TyX N2 H20 H» (6{0)
1 7 2 91 113
2 21 31 48 223
3 22 33 45 333
4 44 5 51 444
5 30 35 35 555
6 60 15 25 666
7 70 14 16 777
8 75 5 20 888
9 13 17 70 999
10 16 14 70 1012
11 19 11 70 1123
12 10 10 80 1134
13 40 39 21 2167
14 60 18 22 2283
15 50 25 25 2184
16 55 15 30 2041
17 33 33 34 1783
18 35 25 40 1631
19 30 31 39 1522
20 30 22 48 1433
21 20 30 50 1783
22 22 28 50 1231
23 26 24 50 1344
24 37 23 40 1469
25 48 12 40 1571
26 40 21 39 1323
27 50 16 34 1491
28 30 35 35 1373
29 50 15 35 1091
30 16 24 60 983
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IIpakTnyeckas padora Ne 3
OmnpeneseHne mapaMeTpoB BOJASTHOTO Napa Mo TadIuaM | AuarpaMmmam

Lenu:
1. YmMmets noab3oBaThes h-S auarpamMmoii BOAsSHOTO mapa.
2. PaccunThIBaTh IapaMeTphl BOASHOTO Iapa.

MeToanyeckue yKazaHus

B xaxxnom BapmaHTe JaHBI JBE TOYKH. TOYKY C HEYETHHIM HOMEPOM CHUHTATh
HAaYaJIbHO TOYKOW MPOIecca M3MEHEHHS! COCTOSHUS BOJSHOTO Mapa, TOYKY C YETHBIM
HOMEPOM-KOHCUHOM. YeTHblE HHIEKCHI OTHOCSITCS K BeJIMYMHAM,
XapakTepu3ylIMM KOHEYHOe COCTOsIHHEe, HeYeTHble - HadajabHoe. Takixke
o0paTUTh BHUMAHHME HA eIUHUIIbI H3MepeHusA. [ MOACTAaHOBKM B pacUETHHIC
dbopmyel o6s3aTeneH nepeos B CU.

BapwuanTsr 1-10
N300pa3uth h-S muarpammy B TeTpaau (npuioxeHue 4)
Terutora He MOIBOAUTCS U HE 0TBOUTCS. Pabouee Teno aguabaTHO
pacmmpsieTcs, paboTa coBepIIaeTcs 3a CYeT BHYTPEHHEH YHEPTHH, T.€. SHTAIBITHS
JIOJKHA YMCHBIIATHCS.
1. Touxa I:
OmnpenenseM TOYKY Ha4aJIbHOTO COCTOSHUS Ha TIEPECCUCHUH U30TepMBI 11 1
n300apsl P1,Eif cooTBeTCcTBYIOT MapaMeTpsl: N1; Si; v 1; X1
2. Touka 2:
[To annabare (BepTUKaIbHAs JIUHUS) BEAEM JI0 TIEpeceueHus ¢ n3o0apoii Po.
OtmedaeM Touky 2,Eit COOTBETCTBYIOT apaMeTpsl: Ny; So; v 2; Xo; T
3. Ompeneneruie padOTHI IPH MIOMOIIH THATPAMMBI:
g=0, Q=0. PaGoTa coBepimaeTcs 3a C4eT BHyTPEHHEN YHEPTHUHU.
OmnpenensieM BHYTPEHHIOI SHEPTHIO 4epe3 sHTanbnuio h=u+pv = u=h-pv s
HIEPBOTO COCTOSTHUS: U1=h1-P1y 711 BTOPOTO COCTOSHUS: Up=ho-pay
OmnpenenseM yneabHyto padoty: |=u;-U;
Omnpenensiem paboTy, coBepiiaeMyto Kr raza: L=ml

BapuanTsr 11-20
N300pa3uth h-S muarpammy B TeTpaau (pUIIOKEHUE 4)
1. Touka 3:
OrnpenenuTs TOYKY Ha4aJIbHOTO COCTOSTHUS HA MEPECECUCHUH JTMHUU CYXOCTH X U
n300apsl P3 Eif cooTBeTcTBYIOT mapameTpsbl: N3, Sz, v 3; T3
2. Touxa 4:
ITo uzobape P3 Bemem 1o nepecedyenus ¢ uzorepmoit T4. OTMeuaem Touky 4.
E#t cooTBeTCTBYIOT mapameTpbl: Ng; Sa; v 45 Xa
3. Ompenenennie padOThl IPH MOMOIIIH THATPAMMBI;
KonnuecTBo noaBe1eHHOM TEIUIOTHI ONPEAECTACTCS KaK pa3HOCTh SHTAJIbITUN:
g=hs-hs, Q=gm

PaboTa rnpu MOCTOSIHHOM JIaBJICHUU BBIYMCISIOTCS 10 popmyite |=p(v 4 - v 3)
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BapuanTst 21-30

N300pa3uth h-S muarpammy B TeTpaau (puiioxeHue 4).
1. OmpenenseM TOUKY Ha4aJIbHOT'O COCTOSIHMS Ha TIEPECeUeHNU JIMHUMA CYXOCTH X

u u300apsl Ps Eii cooTBeTcTBYIOT MapameTpsl: Ts; hs; Ss; v s;
2. Tlo u3oxope v s BemeM 110 nepecedeHus ¢ nzorepmoit T4. OTMEUaeM TOUKy 6.
Eit coorBeTcTBYIOT apaMeTphl: Ng; Sa; Pe; Xe;
3. Omnpenenenue paboOTHI IPHU MOMOIIU JAArPAMMBI:
Pabora B n3oxopHom mporiecce paBHa 0, T. K. HET U3BMEHEHUs 00BhEMA.
Kosin4ecTBo nMoiIBEAEHHON TEMIOTHI ONMPEAEIISIETCS KaK Pa3HOCTh BHYTPEHHUX
sHepruit: OnpeaenseM BHYTPEHHIOI SHEPTHIO Yepe3 SHTANBINI0 h=u+py =
u=h-pv
1151 TOUKHM 5: Us=hs-psy,
171 TOUKH 6: Us=he-Pe v/,
VY nenbHas TEMIOTa HAXOAUTCA, Kak =Ug-UsTerora nporecca onpenensieTcs Kak

Q=gm
3agaya 4

Bapwuant 1-10

ITap maccoit M xr npu HauaneHoM Temnepatype T; °K u mox nasnenuem Py MIla
anuabatHO pacmmmpsiercs g0 gaBieHuss P, MIla. [lomesysce h-S  muarpamMmoit
(npunoxkenue 4) onpenenuTh HayaldbHbIA U KOHEUHBIH YZIENbHBbIE OOBEMBI Vi1 H Vv,,
HAYaJIbHYIO U KOHCYHYIO SHTAIBINIO N1 1 Ny, cTermens cyXocTu mapa B KOHIIE IIpolecca
X2,pa00Ty, M3MEHEHHE BHYTPEHHEW SHEPruu, KOJUYECTBO IOABEAEHHON TEMJIOTHI,
TEMIIepaTypy mapa BO BTOpPOM COCTOSHUH. M300pazuth h-S muarpammy B TeTpanw,
OTMETHUTh TOYKAMHU HAYaJIbHOE U KOHEYHOE COCTOSIHUE Mapa, COEAUHUTD a1nadaToM.

Ucxonueie nanHele K 3agauye 4

- = Bapuant
1HEE p
c = T
SE/E8 1 2| 3| 4|5 |6 | 7|8 | 9 |10
<
~ S Mg
m | w | 1 [ 15| 2 | 25| 38 | 21 |22 | 27| 18 | 16
T, | K | 700 | 800 | 750 | 600 | 650 | 900 | 850 | 700 | 750 | 600
P, |MIa| 20 | 15 | 10 | 1 | 03 | 04 | 3 | 2 | 1 | 02
P, |MIla| 2 | 05 | 0,2 | 0,010,001 0,01 | 0,05 | 0,01 |0,005] 0,01

Bapuanr 11-20
ITap maccoit m kr u3 kotTia npu adcomoTHoM AaBiaeHuu P MIla wu crenenu
CYXOCTM X TIOCTyMaeT B MaponeperpeBareib, B KOTOPOM €My cooOiaercs
JOTIOJIHUTEJIPHOE TETUIO MPU HEM3MEHHOM JaBJICHUH, a TeMIlepaTypa Mmossimaercs 10 Ta.
[Tonw3ysick h-S auarpamMmoit (mpuiokeHue 4) ONpeneiauTh HAYaIbHBIH W KOHEYHBIC
yaenbHbIe 00BEMBI v, W Vv,, HadaJbHYI0 M KOHEUHYIO SHTambnuu h; um hy, cremens
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CYyXOCTH Tapa B KOHIIE Mpolecca Xp, TEMIEpaTypy B Hauaje Mpolecca, M3MEHEHHE
BHYTPEHHEH 3HEPIHH, KOJIMUYECTBO MOABEAEHHOTO Teria. M300pa3uts h-S muarpammy B
TETpaay, OTMETUTh TOYKAMU Ha4YaJbHOE W KOHEYHOE COCTOSHUE Tapa, COCIUHUTH
n300apoii.

& s E- Bapuant

S| £5

5 & = 2| 11 12 13 14 15 16 17 18 19 20
N2 Ax

1 2 3 4 9) 6 7 9 10 11 12 13
m KT 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2
P MIla | 0,01 | 0,05 | 0,3 | 0,2 0,4 1 2 5 2,5 | 0,05
X o7 {0/} 08 08|09 09| 08 |09 | 095 | 0,95
T, 0K 550 | 600 | 700 | 750 | 900 | 850 | 750 | 800 | 650 | 500

BapuanT 21-30

HauanpHO€ cocTosiHME mapa Macco M KI XapaKTepHU3yeTcs IMapaMmeTpamu Pi
MIIa u crenensio cyxoctu X. Kakoe konnuecTBa Teria HEOOXOAUMO MOJIBECTH K Mapy
IpU TIOCTOSHHOM 00BEMe, 4ToObI Temmeparypa Bo3pocia 10 Tp. Ilomesysice h-S
nuarpammoin (mpuijiokeHue 4) onpenenuth JaBieHue P, B KOHIE mpolecca,
TEMIIEpaTypy B Hayaje MpoLecca, HaYaJbHbIM U KOHEUYHbIE YAEIbHbIE O0BEMBI v, U V,,
HAavaJIbHYIO0 W KOHEUHYI0 SHTanbuu Ny u hy, cTenenp cyxocTu nmapa B KOHIIE Iporiecca
X2, I3BMEHEHHE BHYTPEHHEW YHEPTHH, KOJIMIECTBO MOABeAEHHOTO Teruia. M3o0pa3uTs h-
S nuarpamMmy B TETpaaH, OTMETUTh TOYKAMU HAYaJbHOE U KOHEYHOE COCTOSHUE Iapa,
COEIMHUTH U30XOPOH.

0 B o 5 Bapuant

=5 25

SF ES 21| 22| 28| 24| 25| 26| 27 | 28| 20 | 30
HEE

m | « | 05|06 |07 0809 | 1 | 15|19 | 23| 25
P, [MIa|003] 02 [005] 1 | 5 |03 001 1 | 2 | 05
x 07 | 075 08 [085| 09 | 095|085 08 | 095 | 085
T, | °K | 750 | 900 | 700 | 800 | 800 | 850 | 450 | 650 | 750 | 850
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IIpakTuyeckasi padbora Ne4
Pacuér nukios JIBC

elu:
1. VYmerb uzobpaxarts nukisl JIBC B P-V koopanHarax.
2. HayuuTtbcs cpaBHHBATH ITUKIIBI.

MeTozmqecKne YKRa3aHus

OnpenenuTh, Kakoll [HMKI HEOOXOAMMO paccuuTartbh (BOCIIOJIb30BAThCS
JEKIIMOHHBIM MaTepuanoMm). CxeMaTH4HO H300pa3uTh B TETpaAW rpaduK ITaHHOTO
nukia B P-V KoopaMHarax. 3areM IOCJIENOBATENBbHO pacCUUTaTh IS Kaxaou
XapaKTepHOW TOUKH IIMKJIa 3HAUEHUS JaBlIeHUs, 00beMa U TeMIiepaTypsl pabodero teia
NOJIB3YSICh ypaBHEHUsAMH MeHaeneeBa-KialinepoHa, 3Ha4YE€HUSIMH MOJISIPHBIX Macc U
ra3oBbIX MOCTOSIHHBIX W3 MpakTUdeckol padboTel Ne 2, ypaBHEHUsSMHU aauabaTHOTO,
U30XOPHOTO U M300apHOTO IMPOLIECCOB, OINPEACICHUEM CTENEHH CXKaTusl, CTEIEHU
NOBBILICHHS JIaBJICHMSI, CTENEHBIO IPEABAPUTENBHOIO pacmupeHus. PaccuuraTh
TEIUIOEMKOCTh padoyero Tena JJisg CpelHel TeMIepaTyphl MOABOJA U OTBOAA TEILIOTHI
NOJIb3YSCh TpuiokeHueM (Tabnuma 2). PaccuumTaTh NOJABEAEHHOE U OTBEACHHOE
KkoanuecTBo TemioThl. Paccuntars Tepmuueckuii KIIJ[ JIBC. [Toctpouts rpaduk mnukia
B P-V koopaunatax B BblOpanHOM Bamu wmacmrtabe B TeTpaau Ha OTAEIbHON
CTpaHHIle, 0003HAUYMB 3HAUEHUS AABJICHUS U 00bEMa JJI KaKI0M XapaKTepHOUM TOUKHU.

1. Xapakrepuctuku nukia OrTro:

Vl
E, = V. CTCIICHb CXKaTHs,

2
1)
PS
A= F — CTCIICHB ITOBBIIICHUS JaBJICHUA,

(2)

2. KomnyecTBo moaBenEHHON TEIUIOTHL:

q, = Cv (Ts _Tz)l Khowe

Ke
3. KomuuecTtBo OTBCI[éHHOfI TCIIJIOTHI:

G, =C,(T, -T,), 4*
Ke

4. PaOora nukia:
I = g, —q,
5. Tepmuueckuit KT/ nukna:

1, = Ch _Q2
0.

6. Xapakrepuctuku nukia J{uzens:

V,
E, = — —CTEIEHb CKaTU4,
0 V °

2
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V
p= \/_3 — CTEMNEHb MPEABAPUTEIHLHOTO PACIIUPEHUS;

2
(7)
7. KoanyecTBO NMOABENIEHHON TEIUIOTHI:
0, = Cp(TS _Tz)l K
K2
8. KoymuecTBO OTBEIEHHON TEIJIOTHI:
q, = Cv (|_4 _Tl)
9. Pa0ora nukina:
0, —Qq,
10.Tepmuueckuit KIT/I:

1, = 4 —0
O

11.TTocTpouTs 1UKIBI B Maciitadbe B P-V koopauHaTax.

Pexomennyemas nureparypa: OUI1, JIN1.

BOHpOCBI JJIsT CAMOKOHTPOJIA.

1. Haitte xnaccudukanuio JIBC.

2. Cpasnaute nukist [IBC.

3. Ha kaxkoit ¢hopmyie onpenensiercs repmuueckuit KIT JIBC?
4. Nzo6pasute mukinl JIBC.

3amaua 5

Bapuanr 1-15
JIns 1MKJIa MOPIIHEBOTO ABUTATENsi BHYTPEHHETO CrOpaHus ¢ MOABOJOM TEIlia
IIPU MMOCTOSTHHOM JIaBJIeHUHU omnpenenuTh napamerpsl (P, V, T) B XxapakTepHbIX TOUKax,
tepmuueckuid KIIJ[, KOIMYECTBO MOJABEAEHHOIO W OTBEAEHHOTO TEIUIA, IOJE3HYIO
paboty, ecnu gaHO: HadainpHOe naBieHue — Py (Mlla), HauanpHas Temmeparypa — o
(°C), cremensb cxatms - E,, p - CTeNeHb NPEIBAPUTEIBLHOrO pactmpenus, K=1,4

(mokazatenb aanadarel). Tenmao€MKOCTh CUMTaTh MOCTOSIHHOW. PabGodee Teno — 1kr.
BO31IyXa.

Bapuant 16-30
JIns 1MKI1a MOPIIHEBOTO JABUTATENsi BHYTPEHHETO CrOpaHus ¢ MOABOJOM TeIlia
IIpU TOCTOSTHHOM 00BEMe ompeaenuth napametpsl (P, V, T) B XxapakTepHbIX TOYKax,
tepmuyeckur KIIJl, komnuecTBO MOABEAEHHOrO M OTBEAEHHOIO TEIUIA, ITOJE3HYIO
paboTy, eciin U3BECTHO: HadanbHOE naBnenue — P1 (MIla), nauanbHas Temneparypa — Uy
(°C), cremens cxatus - Eo, CTeleHb yBenwdeHus napieHust A. K=14 (mokazarens
annabatel). Ternmo€MKOCTh CUMTATh MOCTOSIHHOM. Pabouee Teno — 1kr. Bo3ayxa.
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Hcxonnblie navHble K 3aqa4e 5

HcxonHble TaHHBIE HcxonHble TaHHbBIE

No Po. No P

BapUaHTa MITa to, C Eo P BapHUaHTa Mz t1, C Eo A
1 0,09 20 12 2 16 0,09 20 55 2,7
2 0,091 30 12,2 2,1 17 0,091 30 57 2,8
3 0,092 40 12,4 2,2 18 0,092 40 59 2,9
4 0,093 50 12,6 2,3 19 0,093 50 6,1 3
5 0,094 60 12,8 2,4 20 0,094 60 6,3 3,1
6 0,095 25 13 2,5 21 0,095 25 6,5 3,2
7 0,096 35 13,2 2,6 22 0,096 35 6,6 3,3
8 0,097 45 13,4 2,7 23 0,097 45 6,4 3,4
9 0,098 55 13,6 2,8 24 0,098 55 6,2 3,5
10 0,099 20 13,8 2,9 25 0,099 20 6 3,6
11 0,098 30 14 2 26 0,098 30 5,8 3,5
12 0,097 40 14,2 2,1 27 0,09 40 5,6 3,4
13 0,096 50 14,4 2,2 28 0,096 50 6,5 3,2
14 0,095 60 14,6 2,3 29 0,09 60 6,4 3,2
15 0,094 20 14,8 2,4 30 0,095 20 6,3 3,1
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Tema 2.2. 3aKoHbI M YPABHEHHUS TeILIONEpPeIavYu

IIpakTuyeckas pabora Ne 5
Pacyer TenmJIonpoBOAHOCTH Yepe3 OJHOCTOMHYI0 U MHOTOCJIOMHYI0 CTEHKH

eIIN:
1. 3HaTh BUJBI TEIJIONEPEIAYN.
2. Tlpou3BOANTH pacyeT TEIUIONPOBOJHOCTH CTEHKH

MeTozmqecKne YKRa3daHnus

1. TennoBoM MOTOK YEPE3 CTEHKY:
Q =K-S (tra3_ tB03}1)
K — xoaddunrieHT temnonepenayn CTCHKU;

2. TeMHepaTypa CTCHKH CO CTOPOHEI I'a30B;
Q
T =tras -—
cl ra3 o

3. TemnepaTypa CTEHKH CO CTOPOHBI BO3/1yXa;

To=——+t
c2 g BO3L

Pexomennyemas nureparypa: OU1, JU1.

Bonpocs! miist caMOKOHTPOJIS:

1. Yrto Ha3pIBaCTCS TEIJIONPOBOIHOCTHIO?
2. B yem usmepsierca K?

3. Uem ornmuaercs 3akoH Dypbe 111 MHOTOCTIOMHON CTEHKH OT 3akoHa Dypbe 11s
OJTHOCJIOMHOM CTEHKHU?
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3amxaya 6
TemmoBoii MOTOK ABUTAETCS OT FOPSYMX Ta30B M0 BO3AYXY Yepe3 KUPIUIHYIO

CTCHKY KOTJIa HJIOHI&,ZII)IOS, TOJ'IHII/IHOﬁ 0. KOC—)(I)(bI/IHI/IGHT TCIIOOTAAYH OT Ira30oB K
Bt

M-rpag

cTeHke a1=25BT1/M2-Tpan, a cTeHKHu K Bo3ayXy o=10B1/M2-Tpam, A=0,55

Hcxonnble qanHbie K 3agaue 6

Ne S,m? 0, MM Trs, C Teosn, C
BapHaHTa
1 20 200 600 20
2 30 200 610 25
3 40 150 620 30
4 50 200 630 35
5 60 250 600 40
6 70 300 580 45
7 80 350 570 40
8 90 250 560 35
9 100 200 570 30
10 110 150 580 25
11 120 200 590 20
12 130 150 600 15
13 130 210 610 40
14 120 200 620 45
15 110 190 630 40
16 100 180 640 35
17 90 170 630 30
18 80 160 620 25
19 70 150 610 20
20 60 140 600 15
21 50 130 590 20
22 40 120 580 25
23 30 110 570 30
24 20 100 560 35
25 10 90 550 30
26 50 80 540 25
27 60 100 530 20
28 70 110 520 15
29 80 120 510 20
30 90 130 500 15
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IIpakTuyeckasi padbora Ne6
Pacuer Temio00MeHa KOHBEKIIMEH U U3Ty4YEeHUEM

eNIu:
1. 3HaTh 0OCOOCHHOCTU KOHBEKTUBHOTO U JIYYUCTOI'O TEILI0OOOMEHA
2. YMETb ONpeeNaTh TEIIOBOM MOTOK.

MeTozmqecKne YKRa3aHus

1. TloTepu TETUIOBOTO MOTOKA MPHU JTYYUCTOM TEILIOOOMEHE

Q=CopSil(;0)* - ()],

I'ne Cnp — npuBeaeHHBIN KO3PPHUIMEHT JTyYUCTOrO TEIUNIOOOMEHA,
C1=Co'Es

Co=Co E2

— Bm .
C0_5’67W — MIOCTOSTHHAS M3JTyYCeHHS a0COJIFOTHO YEPHOIO TeJIa;
M

S1 — oL BHEITHEH MOBEPXHOCTH TPYObI
S, — oAk BHYTPEHHEH MOBEPXHOCTU KaHAaJIa

Pexomennyemas nureparypa: OU1, AN1.

Bomnpocs! 111 caMOKOHTPOJIA:

1. Has3oBurte BUIbl KOHBEKIIUH
2. Uemy paBHa CTENEHb YEPHOTHI a0COIIOTHO YEPHOTO Tera?
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3anava 7
OnpenenuTs NOTEPU TEIJIOTHI TPYOOU, MPOJIOKEHHOW BHYTPH OETOHHOTO KaHaja
pasmepom (a*b). Temrepatypsl moBepxHOCTEH TPyObI U KaHaua ty U tp, a crencHu
yepHOTHI UX E 1 u Ey. JInuna tpyost |

Hcxoaublie naHHbBIE K 3a1a4e [

No d,mMm I,m a,MM b,MmMm tL,*C | t,*C = E,
BapuanTa
1 100 10 120 150 50 30 0,90 0,70

110 15 140 150 55 25 0,91 0,75

120 20 140 140 60 40 0,92 0,76

130 25 150 160 65 45 0,93 0,77

150 25 170 170 75 50 0,95 0,82

160 20 180 180 80 60 0,94 0,83

170 15 190 180 85 55 0,95 0,84

2
3
4
5 140 30 150 160 70 35 0,94 0,80
6
7
8
9

180 20 200 200 90 70 0,91 0,85

10 190 25 200 200 85 65 0,92 0,86
11 200 30 220 230 80 60 0,93 0,80
12 190 25 200 200 75 55 0,94 0,82
13 200 30 220 230 70 50 0,95 0,83
14 190 25 200 200 65 50 0,96 0,84
15 180 20 200 200 60 10 0,95 0,70
16 170 15 200 200 95 20 0,96 0,72
17 160 20 180 180 50 30 0,94 0,74
18 150 15 160 160 65 40 0,94 0,76
19 140 15 150 150 70 50 0,92 0,78
20 130 20 150 150 75 55 0,93 0,80
24 120 25 140 140 80 60 0,92 0,82
22 110 30 120 120 85 65 0,90 0,84
23 100 30 120 120 70 50 0,91 0,86
24 110 20 120 120 75 25 0,90 0,84
25 120 15 140 140 65 45 0,92 0,82
26 130 20 150 150 60 40 0,93 0,80
27 140 25 150 150 65 45 0,94 0,76
28 150 15 160 160 60 40 0,94 0,74
29 160 20 170 170 75 50 0,92 0,72

30 170 20 180 180 70 50 0,92 0,70
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IIpakTnyeckas padora Ne7
TensioBoii pacuer Ten1000MeHHBIX ANNAPATOB

eJIu:
1. 3uate Bunasl TA.
2. IlpousBoauTh moBepoUHbIi pacueT TA.

MeToanyeckue yKazaHus

Pemenne HauaTh ¢ 3anMcu ypaBHEHUs TEIUIOBOro OanaHca TA, ¢ ydeToM Toro
YTO BBIIOJIHAETCS KOHCTPYKTMBHBIM pacueT (I poga) — KOJMYECTBO TEILIOTHI,
OTJIaBAEMOE T'PEIOIIHUM TEIJIOHOCUTEIEM PABHO KOJIMYECTBY TEIUIOTHI MOIy4aeMOMY
MOJIOIPEBAEMBIM TETJIOHOCUTEIIEM:
KSAT = MC,, - At,
K — ko3 punment teronepenaun,
S — noTpeOHas MOBEPXHOCTh TEMJI000OMEHA,
Af - cpenHss pa3HOCTh TEMIIEPATyp TEIIOHOCUTENEH

- At —At
At - 68X At 6 blX ,
/gn 68X
At@blx
rae At,; At,, —HadalbHAas U KOHEYHAsl pa3HOCTh TEMIIEPATYP TEIJIOHOCUTEIIEH

At6x=6?+%AT, At =¢9—%AT;

0=0,5(t, +t,) —0,5(t, +1,) -cpenHeapudMeTHUECKas: Pa3HOCTh TEMIIEpaTyp ropsSuero u
XOJIOJTHOTO TEIIOHOCUTEICH

AT = \/ (At, + At,)? —4pAtAt, -XapaKTEpUCTHUYECKAsk Pa3HOCTh TEMIIEpaTyp,

ompenesnsgeMasl ¢ yaeToM HHAEKCa MPOTUBOTOYHOCTH P (111 mpsiMmoToKa P=0, s

MPOTUBOTOKA P=1, IS OCTAJIBHBIX CIIy4aeB PaCCUMTHIBACTCS OTACIBHO HIIH OepeTcs

U3 CIIPABOYHBIX TAOJINII)

M — KOJIMYECTBO XOJIOJHOTO TEIJIOHOCUTENIS B €UHMIIAX MAaCChI,

Cpm — n300apHast TEIIOEMKOCTh XOJIOJHOTO TEIIOHOCUTENS (B JaHHOM 3ajaue

MIPUHATH MOCTOSIHHOM 4,2 K’H—gfc X
Ke-

At =t —t,,At, =t,—t, -U3MEHECHHE TEeMIIePATyPhI TOPSIUETO U XOJIOTHOTO
TEIJIOHOCUTENEH

O0s13aTenbHO TOCTPOUTH rpadK U3MEHEHHUS TeMITepaTyphl TETUIOHOCUTENICH TSI
000MX paccMaTpuBaeMbIX ciiydaeB (B BeIOpaHHOM Bamu maciitabe)

Pekomennyemas nureparypa: OWU1, ANI.

Bonpocs! 11 caMOKOHTPOJIA:
1. Yrto Ha3bIBaeTCs TEIIOMPOBOIHOCTHIO, KOHBEKIIUEH, TyIHCTHIM
TEIIO00OMEHOM?
2. B uém m3mepsiercst koadpuimeHT tersionepeaadn?
3. Kakue ObIBaOT TEIIOOOMEHHBIE alapaThl 0 KOHCTPYKIINU?
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4. CylHOCTh KOHCTPYKTUBHOTO pacuera TA.

5. o xakoii TemnepaTypsl Oy/1eT HarpeBaThCsl XOJIOIHBIN TETIOHOCUTEIb, €CITH
pabouasi MOBEPXHOCTh TEIIO0OMEHA peKyNepaTUBHOIO anmnapara u3 Bamei
3a/1a4d P MPOTUBOTOKE OYAET UMETh TY XK€ TUIONIa/lb, YTO U MPU
pSAMOTOKE?

3amada 8

OnpenenuTs  NOTPEOHYIO  MOBEPXHOCTh  PEKYNEPATUBHOTO  (BBIMOJIHUTH
KOHCTPYKTUBHBIN pacueT) TA, B KOTOpOM XOJIOAHAs BOJia pacxoqoM M HarpeBaercs
TOPSYMMH Ta3aMmu, t,, t, - TeMIeparypa TOpsSYero M XOJOJHOTO TEIUIOHOCUTENS Ha
BXOJE; t,, t, - TeMmmepaTrypa Tops4Yero W XOJOJHOTO TEIUIOHOCUTENS Ha BBIXOJC,
Com = Kﬂo:”c

ke C
2.IlocTpouTh TeMmepaTypHyIO quarpaMmy (B MaciiTade) Jis MpsSMOTOKa U
MPOTUBOTOKA.

I/ICXOI[HBIG JaHHBIC K 3a1a4C 8

he t;,°C t;,°C t,, °C t;, °C M K| g A
BapraHTa c meoC
1 300 150 10 70 0,5 30
2 310 160 15 80 0,6 32
3 320 150 5 100 0,7 34
4 330 140 20 90 08 36
5 340 150 10 90 0,9 38
6 360 100 10 70 1,0 40
7 370 110 15 85 11 42
8 400 150 20 90 1,2 44
9 450 300 10 110 13 42
10 425 180 10 140 14 40
11 450 170 10 130 15 38
12 400 100 10 80 16 36
13 450 200 10 150 17 34
14 400 200 10 100 18 32
15 450 200 20 180 1,9 30
16 500 200 40 150 2,0 28
17 525 250 20 200 2,1 30
18 500 200 20 150 2,2 32
19 400 150 50 100 2,3 34
20 350 150 50 100 2,4 36
21 250 100 50 80 2,5 38
22 200 100 20 80 2,6 40
23 300 150 50 100 2,7 42
24 350 200 50 150 2,8 44
25 400 250 50 190 2,9 46
26 450 250 100 150 2,8 48
27 500 300 150 200 2,7 46
28 550 250 50 150 2,6 44
29 500 300 100 250 2,5 42
30 450 300 50 150 2,4 40

27




S A

Tema 2.3. Oc00eHHOCTH KOHCTPYKIIUYU H IKCIIYaTAIlUN TEIUIOTEeXHUKHU

IIpakTuyeckasi padbora Ne§
Pacuér TonsimBa u mpouecca ropeHust

eJIN:
YMeTb nepeBOAUTh TOPIOYYIO U CYXYIO Maccy B pabouyio.
[TpoBOIUTH MOJIHBIN pacueT mpoliecca ropeHusl.

MeTozmqecKne YKRa3aHus

Jliist mepecdeTa cocTaBa TOILIMBA C TOPIOYEH Macchl Ha pabodyro onpeserseM
100 — (4”7 +W?)

kod(duiment nepecuera K, = =

JUTSI TIepecyeTa CyXoi Macchl Ha pabouyro K03 dUIIMEHT epecuera
ompenaenseTcs mo dhopmyie
_(100-W").
100
[lepecuntarh cOCTaB TOIUIMBA C TOPIOYECH (CyXO0#) Macchl Ha pabovyIo
(YMHOXHTD Ha monpaBouHbiii Koaddunment Kq(K.)
JI1st IpOBEPKU TOYHOCTH BBIYHMCIICHUH cOCTaBa pabodero TOIIMBa IPUMEHUTH
bopmymy:
C’+HP +NP+0OP +SP + AP +WP =100%
OrnpeneauTs HU3IIYIO TEIJIOTY CropaHus Ha pabouyro Maccy TOILIMBA MO
bopmyie:
Q7 =338CP +1025H " —108.5(0" —SP*)—-25W P
OnpenenuTh TOTUIMBHBIA SKBUBAJICHT TOILJINBA
Qy
~ 29300
OnpeneauTs TEOPETUICCKUIN pacXo] BO3IyXa, HEOOXOMMBIHN I CKUTAHHS
TOILJINBA:
V, =0,0899C? +0,267 H” +0,033(S" —OP")
OnpenenuTs JEUCTBUTEIBHBIN pacxo] BO3ayXa
V, =aV;

g

K

Pexomennyemas nureparypa: OUI1, JAN1.
Bormpocs! 111 CaMOKOHTPOJIS:

Ha3zoBute Heroproure 3j1€eMEHTBI TOILIMBA.

Uto Takoe TenjaoTa CropaHus TOIMBa?

JlaiiTe onpeneneHne HEMOJIHOTE CrOPaHUsl TOTUIUBA.
Urto Ha3bIBaeTCH ,,yCIOBHOE ““ TOMIMBO?

Hanumre hopMyny TOIUTMBHOMY SKBUBAJICHTY.
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3amaua 9
JlaH s5ieMeHTapHbIN cocTaB ToIMBa [%]. Onpenenurs:
Husliyro TenaoTy cropaHus TOILUIMBA
TormnMBHBIM YKBUBAJICHT
JlericTBUTEIBbHBIN 00BEM BO3TyXa JIJIs COKUTAHUS
TermioBoe HaNPsKEHUE ,,3€pKajia’’ TOPEHUS TONKU
TemnmoBoe HANPsHKEHUE TOIMIOYHOTO 00bEMA TOTIKH
[TpuMmeyanue: 4YeTHBIC BAPHAHTHI — IMIIMHAPHYECKas Tornka (d, /); He4eTHbIC BApUAHThI
—KyO (axax/()

Ok whE

Wcxonubie naHuble K 3aaue 9

e~ Q

; g T, )
Elelme s | ne A |w|o|c|H|s |njaw/ w gl o 2]d]"
M E OC M M M

283 |31 |40 |05 |06 |02 |O
1 | 099 6 | 15| 1 | 05 1
66 | 201 |13 |07 |06 |20 |0
2 74 7 | -10 | 115 04 | 1,1
5 05 |1 gge 31 |20 |31 |2 s | 20 | 116 | 07 12
20 |16 |21 |238 |15 |41 |26
4 789 9 | 25 | 117 05 | 13
s |30 |38 |10 |11 |2 |3 |10 10 | 30 | 118 | 09 14
s |1 %8,5 40 |18 |17 |6 |15 1 | 35 | 110 06 | 15
7 B3t Bt 3 S 8 g [0 | 12 | 1 14
; 35 |25 |15 32,9 1 |2 |3 3 | 25 | 1z 07 | 13
o |23 |247 |25 |26 |27 |1 |13 14 | 20 [ 122 | 13 1.2
10 |32 |17.2 |3 |2 |4 |5 |14 15 | -15 | 1,23 08 | 11
0 28 31,6 3 (6 |8 |20 [20 | 1o | 10 | 100 | 15 1
o 30 i8,1 5 (6 (7 |22 |24 | 17 | 15 | 128 09 | 12
13 ;33,4 20 |10 |5 |6 18 10 18 | 20 | 13 | 15 13
" 28,9 0 |5 |10 |5 |10 |15 19 | 18 | 131 1| 14
s 30 |10 |40 24,7 5 |1 |3 20 | 10 | 132 | 07 15
10 |15 |387 |25 |10 |3 |2

16 " 21 | 20 | 1,33 11 | 16
7 |2 21,7 5 |10 |5 |10 |10 2 | 15 | 134 | 09 17
18 |30 445 10 |5 1015 5 23 | -20 | 1,35 12 | 18
19 o el R N A 24 | 25 | 136 | 11 19
” 164 |6 |24 |15 |26 |27 |28 | 25 | 30 | 137 14 | 2
21 |30 439 |5 10 |2 3 10 25 | 30 | 1,38 | 19 17
by | 23 4218'0 25 |6 |8 |10 |15 27 | 25 | 139 13 | 17
23 19 6,34 | 17 16 31 | 32 28 0 1,4 1,7 1,6
"y 28 27,7 3 |1 |2 |3 |4 29 | 5 | 141 12 | 15
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= Q

7 g T, ,
Sl H | ST N A WPl O | ColH | S INJA W agE | o | ® d |’
M g °C M | M|y
25 15 226 | 17 18 30 5 10 25 10 1,42 15 14
26 16 17 8 54,4 32 6 15 30 -15 1,43 11 15
- 33 53,8 8 10 115 (20 [18 [ 5 | 50 [ 144 | 14 13
" 28 39,0 16 |10 |5 |3 |20 32 | .25 | 145 1| 12
29 25 30 16 20 11 10 10 33 20 1,46 1,2 11
30 30 1 2 5 10 15 15 34 -10 1,47 1,1 11
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IIpakTnyeckas padora Ne9
Pacuer Tonok

eJIU:
1. 3HaTh BUJIBI TOIOK
2. YMeTh onpeaensaTh NapaMeTpbl TOMOK

MeToanyeckue yKazaHus

1. TennmoBoe HANpPSKEHUE «3EpPKaIa
TOpPEHUs TONKU:

B-Qf [KBT
A

R5=

]

K
rae B — pacxon TorumBa [?r]

Q g — HHU3MIad TCIUIOTa CropaHus TOILJINBA
vy

St - IIomAaL BHYTPEHHEH MMOBEPXHOCTH TOTIKA

2. TemmmoBoe HAIIPSKCHUC TOIIOYHOTI'O oOBeMa:

_ B-Qf (xsT
I:QV_ VI‘ '[:*[3]

rae V1 — 06beM Tonku [m?]
Hannbie s 3agaan Nel( B3Th B UCXOAHBIX JaHHBIX K 3aaa4e 9
Pexomennmyemas murteparypa: 0-3,¢.391-400

Bomnpocs! 11 caMOKOHTPOJIA:
1. IlepeuncnuTh BUABI TOMOK (C MOSCHEHUSIMH )

2. Uto Ha3bIBACTCS «3€PKAJIOM TOPEHUS» TOIKH?
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IIpakTueckasi padoraNe 10
Temnosoit pacuer JIBC

eJIu:
1. 3HaTh uHAUKATOPHYIO nuarpammy 4*u 2*raktaoro JABC.
2. Ymetb onpeaenats MomHocts [IBC.

MeTozmqecmle YKazaHud

1. MupukaTopHas MOIIHOCTb JBUTATEINS:

_ PVynKZ
YT 600  TIe

Pi — MnnukatopHoe naBieHue [6ap]

V- O6vem mumuHpa [1=1m°]

n — YactoTa BpaiieHus Baia [00/MuH]

K —KoadduimeHT TakTHOCTH TBUTaTENs
K= 0,5 — g 4*rakTHOrO

K =1 mnsa 2*TakTHOrO

Z = 9uCjo0 HWIMHAPOB

DddhexTrBHAST MOITHOCTS:

N:—)(’p = I\Ii' N ex

2. Y enbpHBIH MHAUKATOPHBIN U () (PEKTUBHBIA PacXo]l TOTIIINBA!
B KL

bi:—

Nj KET-=ac

B Kl

bacbz — [

NE@ KBT-HAaC

], te

o HI
B — 4acoBoii pacxon Tommsa, [;]

Pexomenyemast nureparypa: 0-3,c 182-191

Bonpocs! 11 caMOKOHTPOJIA:
1. M3o6pa3ute uHAMKATOpHYIO nuarpammy 4*raktHoro JIBC.
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2. Pacumdpyiite mapky JABC :16/IH23/30

3. Uewm oriuyaetcss OTTO OT peasIbHOTO ITUKJIa padoThl 4-XxTakTHOTO JIBC?

4. Yto Takoe MHAMKATOPHAs AUarpaMMa U I 4ero oHa Hy»kHa?

Onpenenurs:
1. Mnnukatopuyto u 3¢ dextuBHyto MomHocts [IBC

2. Y 7elnbHbIA UHAUKATOPHBIN U 3P(HEKTUBHBIN pacXxo/ibl TOILIMBA

3amaua 11

Hcxonnapie nanabie K 3agaue 11

Ne Pi, 6ap dn,cm | Sn,cm n, Z MNmex B, Qf,
BapHaHTa 00/MuH krfuac | MJDx/kr

1 6,0 8 10 850 2 0,7 100 40
2 6,5 9 11 900 4 0,75 | 110 41
3 7,0 10 12 | 1110 6 0,6 120 42
4 7,5 11 13 | 1200 8 0,61 | 130 43
5 7,6 12 14 | 1500 | 10 0,62 | 140 40
6 7,7 13 15 | 800 12 0,63 | 150 44
7 7,8 14 16 950 14 0,65 | 160 45
8 7,9 15 17 700 16 0,7 170 46
9 8,0 16 18 | 1400 | 18 0,75 | 180 48
10 6,0 17 19 | 1000 | 16 0,73 | 170 50
11 6,1 15 20 750 14 0,74 | 160 40
12 6,2 16 20 600 12 0,72 | 180 35
13 6,5 10 12 800 3 0,7 100 25
14 6,6 8 10 900 6 0,75 | 110 30
15 6,7 9 10 | 1000 8 0,8 120 32
16 6,8 11 15 | 1100 | 10 0,85 | 130 33
17 6,9 12 15 | 1200 6 0,7 140 34
18 8,0 13 15 | 1300 7 0,71 | 150 35
19 6,0 15 17 | 1400 8 0,72 | 100 36
20 6,1 14 15 | 1500 | 10 0,73 80 37
21 6,3 13 15 | 1600 6 0,81 85 38
22 6,4 12 15 | 1700 7 0,82 90 39
23 6,5 10 15 11800 | 8 0,84 95 40
24 6,6 8 10 | 1700 | 10 0,85 | 100 41
25 6,7 9 15 | 1600 | 12 0,6 60 42
26 6,8 10 15 | 1500 | 14 0,65 80 43
27 6,9 13 15 | 1400 | 16 07 70 35
28 7,0 14 15 | 1300 | 18 0,75 80 36
29 7,1 15 20 | 1200 | 10 0,8 90 37
30 7,2 16 20 | 1100 8 0,85 | 100 38
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IIpakTnyeckas padora Ne 11
Pacuer nukiaos I'TY

eIIn:
1. 3nare mukiael I'TY.
2. YMETbh OnpeIeisaTh apaMeTpbl TOUCK ITUKIOB M CTPOUTH JHArpamMmy.

MeToanyeckue yKazaHus

1.Onpenencnaue mapamerpos (P,V,T).
2.CocTaBHUTh CBOJHYIO TaOJHITy pe3ysbTaTa pacuera.

Touka P, MIla \VA'E T, K

AIWIN|F

Pexomennyemas nureparypa: OU1, JIN1.

BOHpOCBI JJIs1 CAMOKOHTPOJIA.

Ha3zoBute ocHOBHBIE 251eMeHTHI [ TY.

ITepeuncnure uukia ['TY.

HazoBute cdepol npumenenus [ TY

['ne B HedTenoOwIBaroMIek 1 HedTenepepadaThIBaIOIIEH TPOMBIIIIIEHHOCTH
npuMensitores ' TY?

e

3amaua Ne 12
[{uxn yctanoBku (4) umeeT cieayroiue xapakrepuctuku (3). HauanpHas TemmnepaTtypa
(1) °.c namienwme (2) Oap.
[Mpunumaemsbrit 3a pabodee Teno Bo3ayx ( Cp=1,004 xJx/ (xr-rpan); cv=0,716 xJ{x/
(xkr*rpan), R=287]1x/ (kr*rpan).
1. OnpeaenuTh mapaMeTpsl nukia p,Vv,t,u,s,i 1711 OCHOBHBIX TOYCK IIMKIIA;
2. N306pa3uth 1uki B P-V koopauHarax B Maciitaoe.
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Wcxonnble ganHbie K 3agaue 12

N [(1) | (2 3) (4)
Bap N1 N2 & A p T
1 0 1 14 | 135 | 5 46 | - -
2 |+10] 11 |134 | 13 | 55 | 43 | - -
3 |+30| 12 |130|123| 6 40 | - -
4 |450109 132 12 | 65 | 38| - -
5 |-70| 13 |136 125 | 7 34 | - -
6 |-10 08 |138|127| 75 | 30| - -
7 |-10/ 08| 14 | 136 | 10 - | 2.2 -
8 0 09138133105 - |21 -
9 |+10] 1 |13 | 13 |110| - | 20 -
10 |+30| 1.1 | 1.34 | 128 | 115 | - 1,9 -
11 |+50| 1.2 | 132 | 125 | 12 - 1,8 -
12 |+70| 1.3 | 1.3 | 125 | 125 | - 1,7 -
13 |-10|085| 1.3 |125| 14 | 14| 2 -
14 | 0 |09 (132|128 15 |15 |19 -
15 |+10{095(134 | 13 | 16 | 16 | 1,8 -
16 |+35| 1 (136|132 | 17 | 1,7 | 1,7 -
17 |+50(105(138 | 134 | 16 | 16 | 16 -
18 |(+70| 11| 14 | 136 | 19 | 15 | 15 -
19 |-20| 0.7 | 14 | 1.38 - - 2 5
20 |-10 | 0.8 | 1.38 | 1.36 - - 19 | 55
21 0 |09 136|134 - - 1,8 6
22 |+10/0.95| 1.34 | 1.32 - - 1,7 | 6,5
23 |+20| 10 | 132 | 1.3 - - 16 | 7,0
24 |+30|1.05| 13 | 1.28 - - 15| 75
25 [-20 0.7 | 14 | 138 - 14 | - 7
26 | -10]0.75] 1.38 | 1.36 - 1,5 | - 6,5
27 0 08136134 - 16 | - 6
28 |+10/0.85| 1.34 | 1.32 - 1,7 - 5,5
29 |+201 09 | 1.3 | 1.3 - 1,8 | - 5
30 [+30(0.95|1.28 | 1.28 - 19 | - 4,5
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4. CnincoK peKoOMeHIyeMOM JTUTepaTypbl
OCHOBHBIC HCTOYHUKH

1. bproxanoB, O.H. OcCHOBBI TUIpaBINKH, TEIJIOTEXHUKH U adPOJUHAMUKH
[Dnexkrponnsiii pecypc]: yueonuk / O.H. Bproxanos, B.M. Kopooko, A.T.
Menuk-ApakensH. - MockBa: HUIL[ UDPPA-M, 2014. — 254c.— Pexxum goctymna:
http://znanium.com/bookread2.php?book=420324(3bC Znanium)

ﬂonoanTeanme HCTOYHHKH
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HPUJIOKEHUSA

Taoauna 1. @opmyJibl ISl pacdeTa ra3oBbIxX cMeceil

IInoTHOCTS,
Lo MonekyisapHas
Hons Hepeson s Y nenbHsIit Macca cmecH, R A Piilla
APYEYIO OO 5rém emecn Hey e K
VL','VI
1
?g & pc.w - gi 1
8 i 27 ILlCM = Ri
8 ri = g pi & Rcmzzgi'Ri PI :giR_Pc/u
< i oM
I gi /Lli
= Z Hi Vew = Z_
Pi
=
=5
% g = i H Pou = L2 > R, =M | 5 p
5 i = 1 Moy =2 1 M en = i = e Tl
3 Zrlﬂ Vc,w:— zrﬂ
S > o

Cp -C, =R (ypaBHeHue Maiiepa)

Tabamua 2. MaccoBast TeILI0EMKOCTB ra3oB C B auanasoHe remmeparyp ot 0 °C no

t °C , kJl/kr*rpas.

toC O, N> H, CO CO, H.O BO3IYyX
0 0,915 1,039 14,195 1,040 0,815 1,859 1,004
100 0,923 1,040 14,353 1,042 0,866 1,873 1,006
200 0,935 1,044 14,421 1,046 0,910 1,894 1,012
300 0,950 1,049 14,446 1,054 0,949 1,919 1,019
400 0,965 1,057 14,477 1,063 0,983 1,948 1,028
500 0,979 1,066 14,509 1,075 1,013 1,978 1,039
600 0,993 1,076 14,542 1,086 1,040 2,009 1,050
700 1,005 1,087 14,587 1,098 1,064 2,042 1,060
800 1,016 1,097 14,641 1,109 1,085 2,075 1,071
900 1,026 1,108 14,706 1,120 1,104 2,110 1,082
1000 1,035 1,118 14,776 1,130 1,122 2,114 1,091
1100 1,043 1,127 14,853 1,140 1,138 2,177 1,100
1200 1,051 1,136 14,934 1,149 1,153 2,211 1,108
1300 1,058 1,145 15,028 1,158 1,166 2,243 1,117
1400 1,065 1,153 15,113 1,166 1,178 2,274 1,124
1500 1,071 1,160 15,202 1,173 1,190 2,305 1,131
1600 1,077 1,163 15,294 1,180 1,200 2,335 1,138
1700 1,083 1,174 15,383 1,186 1,209 2,363 1,144
1800 1,089 1,180 15,472 1,192 1,218 2,391 1,150
1900 1,094 1,186 15,561 1,198 1,226 2,417 1,156
2000 1,099 1,191 15,649 1,203 1,233 2,442 1,161
2100 1,104 1,197 15,736 1,208 1,240 2,466 1,166
2200 1,109 1,201 15,819 1,213 1,247 2,490 1,171
2300 1,114 1,206 15,902 1,218 1,253 2,512 1,176
2400 1,118 1,210 15,983 1,222 1,256 2,533 1,180
2500 1,122 1,214 16,064 1,226 1,259
2600 1,126 1,218 16,145 1,23 1,262
2700 1,13 1,222 16,226 1,234 1,265
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Tadauua 3. CooTHOLIEHUSI MeKAYy IapaMeTPaMM COCTOSTHUSA, Pac4éTHbIE U
NPOBEePOYHbIE 32aBUCMMOCTH TEPMOAHMHAMMYECKUX BeJTHIHH

HaumenoBanue VpaBaenue | CBs3b mexay | TepmonuHamuueckas
KonuuecTBo Teruia
npoiiecca rpoiiecca rnapameTpamu pabota
Pl _ Vl ’
5 P, Vv,
Z - _PV, RV, G, = AU +1
=) -|-2 V1 12 = " _1 12 12
§ PV" = const T v, R T O, = Ah+w,
= 1 2 | = (Tl B 2) -C T
3 n-1 12 n—1 0, =C, (T, -T,)
= T_2 _ & n
Tl I:>1
Pi=P;
I, =R(T,-T,) 0, =AU +1,,
N300apHbIif P = const T, _V, o
P T_l_v_l I12: P(Vz _V1) 0, :Ah:Cpm(TZ _Tl)
V1=V
N30x0pHBIi V = const T, P l,=0 b = AN+,
puy 2 _ 2 =
T_I_Fl . g, =AU =C,, (T, -T,)
Vv
Vi Ui, =l =Wy,
Nzorepmuuecknii | PV = const P, _ Ve v _T.AS
PV, |, =RT In2 e =
1
k-1
T _[Vi
T \Y
»= 1 2
= - _ RV, =PV,
E T (Pt 27
& PVk=const | ‘2 _| 2 G, =0
g T, P, _ R(Tl _Tz)
=4 12
<C K k -1
PV
Pl V2
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Tadauua 4. H - S tmarpamMmma BOASIHOTO mapa

8,5

8,0

75

7,0

6,5
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Ourponus, kHx/(kr-K)

6,0

5,5
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