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BBEJAEHUE

Pabouas mporpamMma yueOHON AucHUIUIMHBI «TeopHs Temio-mMaccooOMeHa», pa3paboTaHa B
cootBeTcTBUU ¢ TpeboBaHusIMU PT'OC BO k ypOoBHIO MOATOTOBKH BBITYCKHUKA IO  HANpaBJIECHUIO
29.03.05 «KoncTrpyupoBaHue u3aejnii Jerkoil NpoMbIIIJIEHHOCTH

VYuebnas mucuunianHa «Teopus Termno-maccooOMeHa» siBiseTcss BapuatuBHOM B bioke 1,
yCTaHaBJIMBAONIEH 0a30BbIe 3HAHUS IS TOTY4YeHHS MPO(HECCHOHANBHBIX 3HAHUI U yMEHHH.

B pesynbrare nsydenusi yueOHON JUCITUTIIMHBI 00YYAIOIIMACH [10JI2KEeH:

(TTepeueHb YacCTHBIX KOMIIETCHUIWH (B BHIE 3HAHWH, YMEHHH M HaBBIKOB), MOJYYEHHBIX B XOJE
OCBOCHUS Pa3JIeNIOB U TEM TUCLHHUILIMHBI B pAMKaX OOIINX KOMITCTCHIIHIA)

3HATh:
I/I,H-IOHK-l 3HamMwv 001acTU CCTCCTBCHHOHAYYHBIX 1 O6I_LICI/IH)K€H€pHI>IX 3HAHMUI: OCHOBHBIC ITOHATHUA U

OIIpEaACIICHUA TCOPHUU TCHJ'IOO6MCH8., TCOPUU MaCCOO6MeHa;

I/II[- 11‘11(_5 3Hambs. COACPIKAHUC U MOCJICAOBATCIIBHOCTD BBIIIOJIHCHUS 3TAIIOB pa3pa60TI<H TCXHOJOTHUYCCKUX
mponecCcoB MpoOrU3BOACTBA H3,Z[eJ'IPIﬁ JIETKOM IIPOMBINUICHHOCTH, OCHOBBI 3HepFOC6epe)KeHI/I$I.

YMETh:
Hﬂ'zonx-l ymenib BbLACIATL U3 €CTECTBEHHOHAYYHBIX U O6HICI/IH)KCH€pHI)IX 3HaHI/II71, Tpe6yeMI:IC B

ITPOU3BOJACTBE OACKIBI, 06YBI/I, KOXTaJIaHTEPEH, aKCECCYapoOB, I/IS)ICHI/Iﬁ M3 KOXXHM 1 ME€Xa, peuiaTh 3aj]adu,
CBSI3aHHBIE C TEIJIOMACCOOOMEHOM B JIF000H cpez[e;

N-2nk.5 ymems: OLICHUBATh TEXHUKO-?)KOHOMHYECKHE MOKA3aTEIN TEXHOJIOTHUYECKUX MPOIIECCOB
MIPOM3BOJICTBA U3/ICIHUI JIETKOW MPOMBIIIJICHHOCTH, HCIIOJIb30BaTh MOJTyYeHHBIC 3HAHUS B
IPOU3BOACTBEHHBIX YCIOBUAX MPEACTABIATH B OOIINX YepTax CoJep KaHNE OCHOBHBIX TAIIOB UX
pa3paboTKH;

BJaJIeTh:

N-3on-1 61a0emb HaBBIKAMU COBEPIICHCTBOBAHUS TIPOIIECCOB MPOW3BOJACTBA OIEKIBI, OOYBH,
KOXTaJIAaHTEPEU, aKCECCYapoB, I/IS,I[CJ'II/Iﬁ 13 KOKU U M€Xa Ha OCHOBE €CTECCTBCHHOHAYYHBIX U 06H_I€I/IH)K6H€pHLIX
3HaHMii, CIIOCOOAMU pacueTa KOJIMYeCTBA TEIJIOThI, MacChl

UJ1-3uk-s  eradems: HABBIKAMH  OpPTraHWM3AllMd HW  yIOpaBieHUs  pa3paboTKamu
TEXHOJOTUYECKUX IPOLECCOB  IPOM3BOACTBA  M3JEIHUM  JIETKOM  MNPOMBIIIJIEHHOCTH,
o0ecreynBarolX BBICOKME TEXHHUKO-PKOHOMUYECKUMU IOKa3aTeNIIMHU HU3JENIHUMA, MEeToqaMu
aHaJM3a MPUYMH BO3HUKHOBEHMS MTOTEPh B TEIIO-MAaCCOOOMEHHBIX Ipolieccax.

B coorBerctBun ¢ ®I'OC BO BrimyckHUK 1O HampasieHuio moarotoBku 29.03.05
KoncTpynpoBanue n3aenuii 1erKoil IPOMBIIUICHHOCTH, KBaTH(UKAIHs «OakalaBpy MOCIIe H3YICHHS
JaHHOW JAMCIMIUIMHBL JTOJDKEH 00J1a1aTh CICAYIOIUMH KOMIIETCHIUSAMH (IIPEACTAaBICHBI B TA0IHIIE
1).

CooTBeTCTBHE PpE3yNbTAaTOB OCBOCHHsI TUCHUIUIMHBI «Teopust  Termio-maccooOMeHa»
dopmupyembiM komnereHusm OOIT npencrasieno B Tabnure 1.

Tabnuia 1 — KoMImeTeHTHOCTHBIE XapaKTePUCTUKHA 00YUarOIIerocs 1mo
nuctuiuinHe « Teopus Temno-maccooOMeHa»

HaumenoBanue Copep:xaHue KOMIeETeHIHH
KOMIIeTeHHH

OobmenpodeccroHaibHbIE CrniocoOeH NPUMEHATh €CTECTBEHHOHAYYHbIE U

(OIIK -1) OOIIeMH)KEHEPHBIE 3HAHKS, METOJIbl MATEMAaTHYECKOTO aHaIH3a
Y MOJIEIIUPOBAaHUS B 00J1acTH NpoeCcCHOHATbHON
JeATeIbHOCTU

[Mpodeccuonanpubie (IIK-5) | Opranu3zoBbiBacT nponecchl pa3pabOTKU U3IEITU JeTKOW
MPOMBIIIICHHOCTH C BBICOKIMHU TEXHUKO-IKOHOMHYECKUMH
NoKa3aTesiMU




B mucnunimHe paccMaTpUBarOTCS:
- o0uue 3aKOHOMEPHOCTH IIPOTEKaHMs IIPOLIECCOB TEIUIO-MAcCOOOMEHA, OCHOBHbBIE IIOKA3aTelIM, UX
BIIMSTHHE Ha BBIXOJ TOTOBOTO MPOJYKTa;
- TEIUIOUCHOJB3YIOIUE YCTaHOBKH, NBM)KEHHE MATEPUATBbHBIX M TEIUIOBBIX IIOTOKOB, alllapaTypHOE
oopMmiieHHE TEXHOJIOTMYECKUX IPOLIECCOB;
- BJIMSHHUE TEIJIOMAacCOOOMEHa Ha KaueCTBO HEMPOAOBOJIbCTBEHHBIX TOBAPOB U CHIPHSI.

Hnst 3akperuieHus TEeOpeTHYeCKUX 3HAaHMH M pa3BUTUS Yy OOy4alomMxcs YMEHHH W HaBBIKOB
MpeayCMOTpEHBI JabopaTopHble Pa0dOThI, TECT* U BBHIMOJHEHWE KOHTPOIBHOW pabOThI, KOTOpBIE MPHU3BaHBI
no0YXIaTh O0YYaIOMIMXCsl K JUCKYCCUH U CAMOCTOSTEIIEHOMY MIOMCKY CIIPABOYHOM JIMTEPATYPHI.

Jnst mpoBepKW 3HAHWI OOYYalOUIMXCS B KOHIIE HM3YYCHHS KaJIOW TEMBI IMPOBOJIUTCS PYOCIKHBIH
KOHTPOJIb.
Hrorosas hopma KOHTPOJIS: - 3a4eT.



1 COOIEPXKAHME PA3JIEJIOB YUYEFHOM JUCIUILIUHBI 110 BUJAM

3AHATUHN

1.1 JleknuoHHBIE 3aHATHSA

Tabnuua 1 — XapakTepucTuka JEeKIIMOHHBIX yUeOHBIX 3aHATUH U

CaMOCTOATENILHON padOThI

Ne | HanmeHoBaHmne Copep:xanue pasznea
pa3 | pasgeaa Ne HaumeHnoBaHue TeMbl, ITMIAKTHKA O6bem, yac | Cebl
aeJ1 AUCHUIIJINHBI, TEMBbI JKH
a | mcmoJb3yemble HA
oOpa3oBaTeJibHbIE AO 30 KOMII
TEXHOJIOI'MH, €TCH
HHTEePAaKTUBHbIC 107071
MeTO/Ibl)
Cemectp 4
1 Teopust 11 OCHOBHBI€ MOHATHSI U 3aKOHBI IEPEHOCA TETIOTHI. 2 2 OIIK
TeI1000MeHa 3aKOHOMEPHOCTH MEPEeHOCA TEILTIOTH U -1
(JIK-muckyccns; KOJINYECTBEHHBIE XapaKTEPUCTUKH ITpoliecca. I1K-5
IT-meTons! 1 T.11.) MexaHU3MEBI TIepeIadl TETUIOTH (TEeMJI0MPOBOIHOCTb,
KOHBEKIIHs1, H3JIy4YeHue)
1.2 OCHOBHBIC 3aKOHBI TEILUIOMPOBOTHOCTH: 3aKOH bro- 2
®ypbe; KoaddpunueHT TenionpoBoJHOCTH.
TermmonpoBOAHOCTh MIIOCKOW OJHOCIOWHON U
MHOT'OCJIOWHON CTEHKH; TEIJIONPOBOIHOCTh
MWIAHAPHYECKON CTEHKH
13 KoHBekTHBHBIN Termoo0MeH: 3akoH HeroToHa- 2
Pruxmana; ko3 QUITUEHT TETTO0TAaYH; TEOPUS
o100WsT; 3aKOHBI CBOOOHOM 1 BEIHYKIICHHON
TEIIO0TIAYH
1.4 CnoxHnbii TeriooomeH. Temmonepenada. Meto bl 2
pacueTa TermIo00MEHHBIX MPOIECCOB 00pabOTKU
W3JeUHN JTEeTKOW TPOMBIIIIEHHOCTH.
Camocrositeibn | CU- | 3akoHOMEpHOCTH repeHoca TETTIOTHI |2 20
oe u3yvyeHue 1 KOJIMYECTBEHHBIE XapaKTePUCTUKH TEIIOOOMEHHBIX
IIPOLIECCOB.
CHU- | KosppunueHT  TemIonpoBOAHOCTH, UHTEpBAJbI | 2
2 3HAYCHUH pPa3IMYHBIX MaTephajoB (METaIIbl, TKaHHU,
KOXa, BOJIA, Ta3 M T.1T.).
CH- | Kpurepuu nmogo6us Nu (Hyccensra); Re (Peitnonbaca); | 1
3 Pr (Ilpaanrns); Gr (I'pacroda). OU3MIECKHA CMBICIT
KpUTEpUEB NOI00USI.
CH- | Uznyuyenue 1
4
CU- | IlpumeHenwue TeIIOTH B oTpaciu ,JIHTeHCHpUKaIyst 2
5 TermiooOMeHa
KonTakTHan CPII | CamocrosTensHas paboTa 1Mo PyKOBOJICTBOM
paGora MIpenoiaBaTes
KAT | Kontposs 3a Tekyniei arrecranueit 1
KCP | KoHTposIb caMOCTOSTEIBHOM pabOTHI CTYACHTOB 8 8
KoP | Yacel Ha KOHTpOJIbHBIE PabOTHI 2.0
HUTOI'O 9 8
[TpoMeXyTOUHBIN KOHTPOJIb | TectupoBanue
Hmozo no pazoeny 1 8/8/9 2/20/8




2 OcHOBBI
Maccoo0MeHa
(JIK-muckyccus;
IT-meToas! 1
T.J.)

2.1

OCHOBHBIE IOHATHS U ONIPENICIIEHUS] TEOPHH
MaccooOMeHa. MoJieKyJisipHasi 1 KOHBEKTUBHAs
angdys3ns. OCHOBHbIE ypaBHEHHUS.
MaccooTaaya, macconepeaayda

2.2

Boasinoii map (nuarpammel cocrosuus (P-V, T-
S). CBoiicTBa BJIA’KHOT0 BO31yXAa.
Bnaroconeps;xanue, OTHOCHTENbHAS BJIIAXKHOCTD,
SHTAJIBIINS BIAXKHOTO Bo3ayxa. [-X — mnarpamma
BJIAXKHOI'O BO3/yXa.

2.3

Temno- maccooOMeHHbIE YCTPOHCTBA,
MIPUMEHSAEMBbIE B JIETKOW MPOMBIIIJIEHHOCTH,
OCHOBBI JHeprocoepe;keHu st

CamocroaTe b
HOE U3yYeHHe

CH-6

OCHOBBI TEOPHH ITPOLIECCOB TEILIO U
MaccooOMeHa (0anaHChl KOJTMYECTBA TEIUIOTHI,
Maccel). OOl Bua ypaBHEHUNH CKOPOCTU
IIPOLIECCOB

CHu-7

OcHoBHBIE MaccoOOMeHHBIE nporecchl. OCHOBBI
TEOpUU CYHIKH. J[BrKylIas cuia mpouecca.
Bo3moxHOCTH HHTeHCH(DUKAIMY TTpoliecca Ha
MIPUMEPE NMPOLIECCA CYLIKHU.

CH-8

BnaroconepncaHHe, OTHOCHUTCIIbHAs BJIA)KHOCTD,
OHTAJIBIINA BJIAXXKHOI'O BO3ayXa

CH-9

BnusHue TemomMaccooOMEHHBIX MPOIECCOB Ha
CBOMCTBA M KayeCTBO MaTEpHAJIOB Ha TPHUMEPE
npoliecca CyIKu

CH-10

MeTtob1 pacuera TEIJIOMAacCOOOMEHHBIX
MIPOIIECCOB 00paboTKM  W3JeIuid  JICTKOH
IPOMBIIIICHHOCTH.

CH-11

Or1eHKa HECOBEPIICHCTBA TEMIOMACCOOOMEHHBIX
TEXHOJIOTHYECKUX IPOIIECCOB, MIOBHIICHUE
3¢ PEKTUBHOCTH MPOU3BOJICTRA.

18

KonrakrHas
padora

CPIl

CamocrosrenpHast paboTa moJ] pyKOBOJCTBOM
IpernoiaBaTess

OIl
K-1
TK-

KAT

KonTpoJsib 3a TeKyllel arrecTanuen

KCP

KoHTpos1b caMoCTOsATENbHOM padOThl CTYAEHTOB

10

10

KoP

Yachl Ha KOHTPOJIbHBIE Pa0OTHI

2.0

UTOI'O

11

10

[TpoMeKyTOUHBIN KOHTPOJIb \ KonTponbHast paboTa.

Hmozo no pazoeny 2

9/10/11

2/18/10

Hroro no cemecmpy

| 17/18/37

4/38/22

WToroBeiii KOHTPOJIb

\ 3auer

HToro no yuedoHo# AUCHUNINHE

| 17/18/37

4/38/22

Hroro nnrepakruBHbie GopMbl 00yyeHus *

| 17

8

1.2 JlaGopaTopHble 3aHATHS

Jns  BbIMOMHEHWS JAO0OPAaTOPHBIX pPa0OT MCHONB3YyeTCs BUpPTyalbHas Jaboparopus
«TemnooOMeHHbBIE TTPOLIECCHI
KomMmmiproTepHas nporpaMmma rnpeHa3zHadeHa Jijisi HMUTAIMOHHOTO BBITOTHEHUS JIA00PATOPHBIX
paboT mpu u3ydeHuu Kypca « Teopust Teniao-mMaccooOMeHay ¢ 1eNbI0 BHIPAOOTKH HABBIKOB U3MEPEHUS
apaMeTpoOB TEIUIOTEXHUYECKUX YCTPOHCTB, 0OpabOTKH IONy4aeMbIX pe3yJIbTaTOB, 3aKPEIICHUS




OCHOBHBIX TEOPETHUYCCKUX MMOJIOKEHUN JUCITUIUTHHBL JlabopaTopHble pabOThI BHIMOIHSIIOTCS B MHHH-
KOJUIEKTHUBAX 110 2-3 YeJIoBEKa.

Tabnuua 1.2 — Xapakrepuctrka 1a00paTopHbIX yUeOHBIX 3aHITHI

Ccpuikn Ha | Ne JIB | HanmeHoBanue Oo0bem, YueOHast 1eSITEJILHOCTh CTYACHTa
KOMIIETEHII TeMbl gac
uu MPAKTHIECKOTO A0 | 30
3aHATHS
Cemectp 4
OIIK-1, Jb-1 Omnpenenenue 5 4 e BLINOIHAIOT 3ajaHus  BXOJHOTO  KOHTPOJIS:
[IK-5 k03¢ duneHTa 000CHOBAHHO OTBEYAIOT B KAKOM MOCJIEI0BATENLHOCTH,
TEIIONPOBOAHOCTH C TIOMOINBIO KakuX HPHUOOPOB Kakue MapaMeTpsl
TEIUION30JISILIMOHHBIX HE00X0IUMO U3MEPSTh
MarepuasioB (METOx o  (hOpPMYJHMPYIOT LiEIb SKCIIEPHMEHTA.
HUIHHIPUIECKOTO ® ONHUCBLIBAIOT XOJ YKCIIEPUMEHTA U MPOBOJIST €TO0.
cIos)» ® ompenesiioT M0  TPaHHYHBIM  YCIIOBUSM
(IT —memoowL, K03(pPpUIIHEHT TETTONIPOBOIHOCTH.
Komanonas paboma, e ONpENeNsIIOT  TEPMHUYECKOE  CONPOTHBIICHHE
npobaemnoe u HCCIIEyEMOTO MaTepHana, paaa MaTepUuasoB
UHOUEUOYATbHOE e CPaBHMBAIOT  TEPMHYECKME  CONPOTHBIICHHS
obyuenue, pa3iMuHBIX ~ MarepuasioB, HPUBOAAT  IIPUMEPHI
pa360p N30JIAIIMOHHBIX MaTCPUAJIOB
KOHKpemHbix e (opMYJIHMPYIOT BHIBOJ 110 UTOr'aM IKCIIEPUMEHTA.
cumyayuii)
OIIK-1, | JIb-2 Onpenenenne 6 e BpINOJHAIT 3a1aHMs  BXOAHOTO  KOHTPOIIS:
[IK-5 ko3¢ dunnenra 000CHOBAHHO OTBEYAIOT B KaKoi
TCIJIO0TAA4H IIpH IOCJIENOBATEIILHOCTH, c TIIOMOILIBIO KaKux
cBOOOHOMU npuOOpoB  Kakue  I[apaMeTpbl  HE0OXOJUMO
KOHBEKIMHU (METO/ U3MEpSITh.
CTPYHBI) e  (OpMYJHMPYIOT LIEb SKCIIEPUMEHTA.
(IT —memooer, ® ONHUCBHIBAKT XOJ] SKCTIEPUMEHTA U TIPOBOJIAT €TO.
KoManouas paboma, e BBINOJIHAIOT 10 33JaHHOH METOJMKE pacyeT
npobremnoe u SKCIIEPUMEHTATHEHOTO ko3 dunuenTa
UHOUBUOYATIbHOE TeIIOOTHAYH.
obyuenue, pasbop ® PpPacCYUTHIBAIOT C IOMOIUBIO TEOPHU IOJOOHS
KOHKpenHolx KO3 UITUEHT TETUIOOTAAYH.
cumyayut) ® NPOM3BOASIT Ha OCHOBE IIOJNYYEHHBIX JaHHBIX
pacyeT MorpenrHocTeil.
® ¢opMyIHPYIOT BBIBOX IO paboTe.
OIIK-1, JIB-3 Omnpenencaue 6 4 e BbImoIHAWT 3a7aHUS  BXOJHOTO  KOHTPOJSA
[IK-3 [apaMeTpoB :000CHOBAaHHO OTBEYAIOT B KAKOH MIOCIIEJOBATEIILHOCTH,
BJIQXXKHOTO BO3/lyXa C TIOMOINBI0 KAaKUX NPHOOPOB KakWe IMapaMeTphl
(IT —memoowL, HEOO0XOIUMO U3MEPSATh.
Komanonas paboma, e (hOpMYJIHPYIOT LIeNTb SKCIIEPHMEHTA.
npobnemmoe u e  ONUCBHIBAIOT XOJ SKCIIEPUMEHTA U IPOBOJAT €r0.
unoueUdyansoe ® pACCYMTHIBAIOT C  [OMOLIGK  ypaBHEHHH
obyuenue) [apaMeTPhl BIAXKHOIO BO3IyXa.
® MPOBOAAT NMOCTPOEHHME Ha JHarpaMMe TOYCK |
OIIPeIeIISFOT cBoiicTBa BJI&YKHOTO BO3IyXa
rpaduIecKu.
® TMpOM3BOAAT HA OCHOBE IIOJYYCHHBIX JAaHHBIX
pacyeT MOrpemHOCTeN.
o ¢opMyIHPYIOT BBIBOJX 1O padoTe.
HTtoro no cemecmpy 17 8
HToro mo aucunminge 17 8
Htoro nnrepakTuBHbIE (hOPMBI 00YIEHHS 17 8




2 COAEP) KAHUE JUCLUIIVIMHBI, KOHTPOJIbHBIE
BOITPOCHI

MOAYJIb 1 Teopus TenjioodMena

1.1 OcHoBHBIE OHATHS U 3aKOHBI NMEPEHOCA TEIIOTHI
OOyuaromuiicst TOJXKEH:

3HaAms.
- OCHOBHLIC ITIOHATHA U OIIPCACICHUA
- CYITHOCTH TEIUIOOOMEHHBIX MPOIIECCOB;
- IPUHIIUIIBI COCTABJICHHS TETIOBBIX OAJIAaHCOB;
- MEXaHW3MbI (BH[BI, CIOCOOBI,) TMepeladyd TEeIIOThl (TeIJIONPOBOTHOCTh, KOHBEKIIUS,
U3IIy4YCHHE);
ymemn:

- COCTaBJIATH TCIIJIOBBIC 6aHaHCBI;
- UCII0JIB30BAaTh KOJIMYECTBCHHBIC XapaKTCPUCTHUKHU ITPOLIECCa.

Koumponvuvie sonpocwi:
1.OcHoBHBIE OHATHSA U OINIPEIEICHUS: TEMIIEPaTypPHOE T0JIe; TEIIOBOM MOTOK; TEIJIOBOM OajaHc.
2. MexaHu3MBbl Tiepeauu Teria.
3. CrocoOBbI TTPOBEICHUS TEILIOBBIX MTPOIIECCOB.
4. 3aKOHOMEPHOCTH MepeHOCca TEIIOTHI

1.2 OcHOBHBIE 3aKOHBI TEIJIONPOBOIHOCTH
OOyuaromuiicst T0JIKEeH

3HamMb:
- CYILIHOCTb IIPOLIECCOB TETJIONPOBOIHOCTH;
- OCHOBHOM 3aKOH TEIUIONPOBOAHOCTH (3akoH buo-®ypoe);
- ypaBHEHMs TEIUIONPOBOAHOCTH Y€PE3 OAHOCIONWHBIE IIOCKUE U LIMIMHIPUYECKHE CTEHKH;
- YpaBHEHMSI TEIJIONIPOBOJHOCTU YEPE3 MHOTOCIOMHBIE IMJIOCKHE U HUIMHAPUYECKUE CTEHKU
ymembv:
- BBIOMpaTh MaTepuall C y4eToM KO3 PHUIMEHTa TEIIONPOBOJHOCTH;
- monabupars HMHPOPMAIMIO M3 CHPABOYHOW JIMTEPaTypsl Ui pacdyera  IPOILECCOB
TEIIONPOBOAHOCTH;
enademsn:

- METOJIaMU pacueTa TEIUIOBOW HAarpy3KH IS pa3IMyHBIX CIIy4aeB TerI000MeHa;
- METOJIaMH pacueTa TeMIIepaTypbl CTEHOK 000pyIOBaHHSI,
- MeToJaMu pacuera Kod(p(UIIMEHTOB TEIJIONPOBOTHOCTH.

JIb-3 Onpenenenune kodduimeHTa TErIonpoBOTHOCTH
TETUIOU30JISIIIMOHHBIX MAaTePHANIOB (METO IUIMHAPUIECKOTO CII0s);

Koumponvnvie sonpocawi:
1.IIpouecc TEMIONPOBOAHOCTH.
2. OCHOBHO# 3aKOH TEIJIONPOBOJIHOCTH.
3.YpaBHEHME TEMIOTPOBOIHOCTH.
4.Koa(ppuiueHT TernnonpoBOAHOCTH TBEPbIX MaTEPHAIIOB, KUAKOCTEH, ra3oB. 5. TenaonpoBogHOCT
gyepes MI0CKUE U IWIHHIPUIECKUE CTCHKH.

1.3 KoHBeKTHBHLIH TEMJI000MeH
OOy4aromuiics JOJIKEeH .
3HAMb:



- CYILIHOCTH Ipoliecca TeII00Taauu;
- OCHOBHOM 3aKOH KOHBEKTHBHOTI'O TeriooOMeHa (3akoH HproToHa-Pruxmana);
- CBOOOJIHYIO U BBIHYKJICHHYIO KOHBEKIIHIO;
- 3JIEMEHTbI TEOPUHU MT0100U;
yMemy:
- moabupars HHGOPMALIKIO U3 CIIPABOYHOM JIUTEPATYPHI I pacueTa MpoIecCcoB TeI000MeHa
U KpUTEPUEB TEIIOBOTO MOJ00US;
61a0emy.
- METOJIaMH pacueTa TEIIOBOW Harpy3KH UIsi pa3iIHYHBIX CIydaeB TEII000MEHa;
- MeTojamu pacuera Kod(duimenTa TermIo0TAauu U KPUTEPUEB TEILIOBOTO MOA00US.

JIb-1 Omnpenencane ko3 HUIMEHTA TEIIOOTAAYH IPU CBOOOTHON KOHBEKIIUU (METO CTPYHBI).

Koumponvuvie sonpocawi:
. KOHBEKTHUBHBIN ITEPEHOC TEILIA.
. CBOOOTHAS ¥ BBIHY KJICHHASI KOHBEKIIHSI.
. YpaBHEHHE TEIIOOTIauH.
. Koaddunuent remmooraaun.
. Teopust mogo0us.
6.OCHOBHBIE KPHTEPHH TEIIOBOro momobuss u  ux Qusuueckuii cmeicn (Nu (Hyccensra); Re
(Peitnonwaca); Pr (Ilpanntns); Gr (I'pacroda)).
7. YpaBHEHHUS JUTS Pa3IMIHBIX CIIyYaeB TEIIOOTAAqH.

O~ wWwN -

1.4 Caoxnblii TenjooomeH. Temsionepenaua. U3inyuenune
OOy4aromuiicss JOJIKEeH .
3HAMb:
- IIPOLIeCC TEIIoNepeaayl, OCHOBHOE YpaBHEHHUE TEIIONepeIadH,
- BUJIBI IBUKCHUSI TETITIOHOCUTEIICH;
- BIIMSTHUE TUAPOTMTHAMUYECKOM CTPYKTYPBI IIOTOKOB Ha CPEIHIOIO ABIIKYIIYEO CHITY ITpOIecca
TEIUIONepeayuu;
- CYIIHOCTH JYYUCTOTO TEIUI00OMEHa;
- - 3akoHbI Ctedana-bonsiimana u Kupxroda;
ymemn:
- BBIOMpaTh YpaBHEHUS JJIs pacuera Kod(pUIlMeHTa TeIyIonepeIadn;
- WCIIOJIb30BaTh THITOBBIE METOAWMKH JUIS pacdyera MPOIECCOB TEIIONEPEAadr W JIyYHCTOTO
TEII000MEHa,;
- BBIOMpATh PAIMOHATHHYIO CXEMY JBHKCHHSI TCTIJIOHOCUTEICH
61a0emv:
- METO/IaMH pacueTa TEeIJIOBOW Harpy3Ku AJIs Pa3IMYHBIX CIydaeB TEMIOOOMEHA;
- MeTojamu pacuera KoddduimenTa Terionepeaaun;
- METOJIaMU aHaJIM3a MPUYUH BOSHUKHOBEHHUS MTOTEPh B TEIJIOBBIX MpOIleccax M armapaTax.

JIb-2 Onpenenenne ko3 GHUIMeHTa TeIIOOTAaYH MPH CBOOOTHOW KOHBEKIMH (METOJ] CTPYHBI) (B T.4.
Paznen: MONIHOCTB TEIJIOBOTO MOTOKA Yepe3 MOBEPXHOCTh CTPYHBI B OKPYIKAIOIIYIO CPElly 3a CUeT
TEIUIOBOTO U3IMyUYeHUs onpenensercs mo 3akony Credana-bonpiimana)

Koumponvuvie gonpocwi:
1.JIygeucnyckanue. 3akonsl Credana-bonbpiimana u Kupxroda.
2.Termonepenada. OCHOBHOE yYpaBHEHHUE TEILIOTIEPEIayH.
3.KoadpdunmeHT rermonepenavn.
4. ]JIBwKy1as cuiia mpolecca Terjonepenayn.
5. JIBIKy1mas cujia mporecca - CpeHsisi pa3HOCTh TEMIIEPaTyp.



6.Buapl ABMKEHUS TEIJIOHOCUTENIEH, MX CPAaBHECHHE.
7. IToTepu Tema B OKPYKaroIIyo cpeay. Tenaon30simus.
8. IlpuMeHeHue TermnoTH B oTpaciu, MHTeHcndukamms TernaoooMena

MOJIVYJIb 2 OcHoBBI Maccoo0OMeHa

2.1 OcHOBHBbIE MOHSITHS U ONMpe/ieJIeHUs] TEOPHH MACCOOOMeHA.
OO0y4Jaromuiics JOJIKEeH .
3Hamb:
- Ha3HaYeHNE MacCOOOMEHHBIX MPOIIECCOB M MX KIaCCH(PHUKAIUIO;
- OCHOBHBIC MaCCOOOMEHHBIE ITPOTICCCHI;
- OCHOBBI TEOPHH Maccolepeaayu,
- OCHOBHBIE MIOHATHUS MOJIEKYJIIPHOU U TypOyleHTHON auddy3uu;
- YpaBHEHHE MaCCOOT/Ia4H,
- BIUSHUE TUIPOIMHAMUYECKON CTPYKTYpPBhI IOTOKOB Ha CPEAHIONO IBIKYIIYIO CHITY ITpoliecca
Maccomnepe1avn;
- OCHOBBI TCOPHH CYIIKH, TBUXKYIIYIO CHITY IPOIIECCa;
- IPUHIUIIBI CO3/1aHUS OE30TXOIHBIX, IKOJIOTUYECKH YHUCTHIX IPOU3BO/ICTB;
yMemy:
- COCTaBJISITh MaTepHANTBHBIN OaaHC MacCOOOMEHHOTO IIpoIlecca;
- HCHOJIb30BaTh METOJUKHU pacyeTa kpurepuen audpy3noHHOro noaoous;
-  UHTEHCU(UIIMPOBATH MAaCCOOOMEHHBIN Tpoliecc (Ha MpUMepe Mpoiiecca CyIIKu).
Konmponvuvie 6onpocwi:
1. Tlpomeccel maccomepenaun. MarepuaiabHbIi OalaHC W ypaBHEHHWE pabodeil JMHUHU Tpoliecca.
HampasneHnue mporeccoB Macconepeaayu.
2. Monexynsprast qupdysus. TypOynenrnas nuddysus. KOHBEeKTHBHBIN IEPEHOC MACCHI.
3. YpaBuenue maccootnaun. Koaduiment maccoornaym.
4. TTomoOue mpoIeccoB MacCooOMeHa.
5.YpaBHenue macconepenaun. Koadduiment Mmacconepenayn.
6. JIBmky1as cuia mpoieccoB Macconepenaun. CpeaHsst IBHKYIIAs CHIA.
7. CyTb npoliecca CyuikH.
8. MaTeHcudukarms mporeccoB MaccooOMeHa.

2.1 BoasiHoii map, cBOMCTBA BJIAKHOTO BO31yXa.
OOyyarommiicst TOMKEH

3HAMb:
- O0IIIYI0 XapaKTEPUCTHKY IMpoIecca Mapooodpa3oBaHus,
- CBOMCTBA BOJSHOTO Mapa,;
- IMarpamMMbl COCTOsTHUS BoasHoro napa (P-V, T-S);
- CBOMCTBA BJIAXKHOTO BO3/1yXa;
- |-X muarpamMmy BIIa)KHOTO BO3IyXa;
- METOJIBI pacyeTa TeIIOMacCOOOMEHHBIX MTPOIECCOB;
ymMemsy:
- paccuuTHIBaTH CBOMCTBA BJIAXKHOTO BO3/IYXa;
- BBITIOJIHATH TMOCTPOCHHME TMpoliecca CYIIKA Ha auarpamme |-x, ompenensiTh mapameTpbl
BO3/yXa;
- OLIEHUTH HECOBEPILIEHCTBO TEIJIOMAaCCOOOMEHHBIX MPOIIECCOB.
61a0emn:
- rpadUYECKH METOJIaMH ITOCTPOSHHUS Ha JUarpaMMe TOUCK U OTPEIEIICHHS CBOMCTB BIKHOTO
BO3JlyXa

JIb-3 Ompenenenue napaMeTpoB BIAXKHOTO BO3IyXa



ko
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Koumponvuvie sonpocwi:
CaoiicTBa napa.

Bnaroconepskanue, OTHOCHTEIIbHAS BIAYKHOCTD, SHTAJIBITHS BIAYKHOTO BO3IyXa.
Bausiare TemmoMaccooOMEHHBIX IIPOIIECCOB HAa CBOWCTBA M KAYECTBO MAaTEPHAIIOB.
Meroapl  pacuera  TEIIOMAaCCOOOMEHHBIX  IIPOLIECCOB  OOpaOOTKH  M3ACIHM
MIPOMBIIIJIICHHOCTH.

O1ieHKa HECOBEPIICHCTBA TEIMJIOMAaCCOOOMEHHBIX TEXHOJIOIMUYECKHX IPOILECCOB.
[MoBbimienue 3(h(HEeKTUBHOCTH POU3BOICTBA.

JIETKOU



3 ®OPMbI KOHTPOJISA
3.1 BBIIIOJTHEHUE KOHTPOJIbHOM PABOThHI

3.1.1 KonTpoJabHasi padoTa AJis1 00y4aromuxcsi mo 3a04Hoii popme

OOyyaromuiics — 3a0YHUK JIOJDKEH MOJYYUTh TEOPETUUECKHUE 3HAHUSI B COOTBETCTBUU C
MPOrpaMMOIl TI0 HAIMPABJICHUIO, YMETh MPUMEHSITh ITH 3HAHUS B MPAKTHYECKON JEATEIHHOCTH,
JIEMCTBOBATH CAMOCTOSITENILHO, 3()D(PEKTHBHO, B COOTBETCTBUU C IMIOCTABJICHHBIMHU 3a/Ia9aMH.

CornmacHo pabGouemMy  yueOHOMYy IUIaHy, oOOydarol[udecsl -3a0YHUKU BBIMOJIHSIOT
JIOMAITHIOI0 KOHTPOJIbHYIO paboTy B CPOKH, YCTAHOBJICHHBIE YIEOHBIM IpapUKOM.

[enb BBIMONHEHHUS] KOHTPOJBHOM PAaOOTHI — HAYYUTh CAMOCTOSITENILHO TOJB30BaATHCS
y4eOHON ¥ HOPMATUBHOM JIUTEPATypOl, IPUOOPECTH HABBIKM MHUCbMEHHO U3JIaraTh MaTepuai Mo
KOHKPETHBIM BOMPOCAM, KOTOPhIE MOTYT BOSHUKHYTh B MPAKTUYECKOU IEATEIHHOCTH.

3ananue 11 BBITIOJIHEHUSI KOHTPOJIBHOM paboThl pazpadborano B 30 Bapuantax. B kaxmaom
BapHaHTE COJIEPIKATCS TEOPETUUECKHE BOMPOCHI U 3aJauu.

Br16op ycnoBuii 3a71a4 U TEOPETUYECKUX BOMPOCOB MPOU3BOJIUTCS COTJIACHO TaOIHIIaM
BapuaHTOB. BapuaHT onpenensercs IByMs NOCaeIHUMHU MuppaMu HOMepa 3a4eTHOH KHUKKHU
o0yuarouierocs.

[lepen BbIIONHEHHWEM KOHTPOJBHOW pabOThl HEOOXOAMMO BHHMATEIBHO H3YYUTh
METOJMYECKHE VYKa3aHWs K TeMaM U PEKOMEHIYeMYI0 JHUTEepaTypy, B COOTBETCTBUU C
MIPOTrpaMMON.

3.1.20¢opmiieHre KOHTPOJIBLHO PadoThI

KonTposapHas paboTa BBITONHSETCS Ha KoMmmbloTepe mpudrom Times New Roman,
pasmepoMm 14 u HameuataHa Ha Oymare ¢opmata A4 Ha JHIIEBOW CTOpPOHE Ka)XJOTO JIUCTA.
Tutynensiit nuct — [IPUJIOXXEHUE A.

KonTpoipHas padoTa MokeT ObITh BHITIONHEHA B yueHndeckor Terpaau (10-12 muctoB).
PaGota nomkHa OBITH BBIIIOJIHEHA TPAMOTHO U aKKypaTHO, YETKUM, pa300punBLIM nouepkoM. He
JIOITYCKAETCsl COKPAIICHHE CIIOB (KpoMe OOIIETTPUHSATHIX COKPAIICHHI ).

KonTtposbHast pabota MOXKET OBITh BBINMOJIHEHA Ha KOMIbioTepe mpudTom Times New
Roman, pasmepom 14 1 Hanieyarana Ha Oymare popmarta A4 Ha JTUIEBON CTOPOHE KaXI0T0 JICTA.

TekcToBasi U pacueTHast 4acCThb.

B TekcroBoii m pacueTHoM uacTH, BeIMosHeHHOW mo ['OCT 2.105 — 95 «OO6ume
TpeOOBaHMS K TEKCTOBBIM JOKYMEHTaM», OTBEThI Ha IIOCTaBJICHHbBIE BOIIPOCHI, OIICAHNUE PACUETOB
U pe3yJIbTaThl pacyEeTOB.

Odopmisst paboTy, HEOOXOAUMO TPOHYMEPOBATh CTPAHUIILI, OTBECTU MO/ WUPUHOU 2-3
cm JUTSL 3aMEUYaHUM pelieH3eHTa, MPUBECTU YETKYI0 (POPMYIHPOBKY BOINpOCca U IJIaH BEIOpaHHOMN
TEMBbl, M3JI0XHB OTBET Ha Hero. [Ipm HEoOXOAMMOCTH, TEKCT OTBETa MOKHO JOIMOJIHUTH
4epTeKaMH, CXeMaMH U PUCYHKAMH, UCTIOJTHCHHBIMU B JIF00O0H TEXHUKE, HO YETKO M aKKypaTHO.
Mexy oTBETaMH CJIEAYEeT OCTAaBJIATH HECKOJIbKO CTPOYEK JUIsl 3aMeYaHui MperojaaBareis o
pabore.

OTBeT Ha KOHTPOJIbHBIE BOIPOCHI O3BOJISIET METOUYECKU CBA3ATh TEOPETUUECKUE OCHOBBI
C MpaKTUUECKUMH pacueTamu. OO0yJaromuiicsi 0TBEYaeT Ha TEOPETUUECKHUE BOMIPOCHI (IO OAHOMY
U3 KOKIOro pazjena AUCHMUIUIMHBI). [ momydeHus: peUTUHTOBOM OLIGHKH JTOCTaTOYHOM IS
JIOITyCKa K 3a4eTy, He0OXOMMO MOJHOCTHIO M3JI0KUTh OTBETHI Ha BOIPOCHI COTJIACHO TaOIIUIe
BapuaHTOB. JlomoJHUTENbHBIE Oa/Ibl HAYUCIAIOTCS 3a YIUIyOJEHHYIO NMPOpPadOTKY OTIENIbHBIX
BOIIPOCOB, BBHITTOJTHEHHE Mpe3eHTAuu (+5 0aioB).

Bce pemienust 3ajay HAUMHAIOTCS C BBINOJHEHUS PUCYHKA, CXEMbI, JAMArpaMMbl, Ha
KOTOpPBIE HAHOCATCS MCXOAHBIC IaHHBIC 3a/layd, HAIMpaBJICHUS MaTEPUATBHBIX M TEIIOBBIX
MIOTOKOB, OMpeieliieMble mapaMeTphl. B Tekcre pemieHnid NpuBOAUTh KpaTKUe MOSCHEHUS Tepe]
KaX]IbIM BBIYHMCIIEHUEM C CCBUIKOW HAa CXE€MYy M HCIOJb3yeMylo nuteparypy. llpu BeruucieHuun
BHauasie MpUBOIUTCA (POpMyIia, 3aT€M 3aNUChIBAIOT [IU(POBBIC 3HAUCHUS B TOM K€ MOPSIKE, KaK
B (dopmyine, u pe3yapTaT pacuera. OTIENbHO 3alHUCHIBAIOTCA E€AWHULIBI U3MEPEHUsl KaKJI0To
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napamerpa, BXOAA1Iero B GOpMyJTy, U BRIBOJUTCS €MHHIIA U3MEPEHUS OTPEICIIEMON BETMYUHBI.
[Ipu pacuere ncnonap30BaTh ToJbKO MexayHapoanyto cuctemy CU. Bee pusnueckue mapameTps
Oepytcsa u3 nutepatypsl [1, 2, 3, 4], nenaercsa cchlika Ha 3Ty JIUTepaTypy. B KoHile 3amaHus
MIPUBOJUTCS CIIMCOK UCIOJIb30BAHHBIX HCTOYHUKOB.

B KoHI1Ie paboThI TOCTaBUTH Oamy BBIOIHEHUS pabOT U nOONUCH.

Brmonnennas padora cnaéres B HTU (punman) PI'Y um.A.H.Koceiruna .

[Ipu momydeHUM OTpeLeH3UPOBAHHON PabOThl OOYYAIOLIUIICA JOJDKEH BBIOJHHUTH BCE
yKa3zaHus perieH3eHTa. Pabota Haj ommOKaMu, JOIMOJIHEHHS K OTBETaM, COIJIACHO DPELIEH3HH,
BBIIIOJIHSIETCS] B 3TOU K€ TETPAJIN.

Ha peyensuio ne npunumaromes pabomul:

- BBITIOJTHEHHBIE TI0 HENIPABWIBHO BHIOPAHHOMY BapHaHTY;

- NepernrucaHHble y IPyrux o0ydaronuxcs;

- BBINOJIHEHHBIE HEOPEXKHO, HEPa300PUHBHIM ITOUEPKOM.

Bospamennsie 0e3 peneH3uu (HO C 00s3aTeNbHBIM yKa3zaHHEM MPUYMHBI BO3BPATA)
paboThl oOyyarouuiicss 00s3aH BBITOJHUTH TOBTOPHO, B COOTBETCTBUHU CO CBOUM BapHUaHTOM U
TpeOOBaHUSAMH, MPEIbSIBISIEMBIMU K KOHTPOJIBHBIM paboTaM, U BHOBB caath B HTU (dbunman)
PT'Y um.A .H.Kocbiruna.

Jln1st moy4yeHusi peUTHHTOBOM OLIEHKH, IOCTATOYHOM IS IOMyCKa K 3a4eTy 00yJarouuiics
JOJHKEH BBITIOJIHUTH BEPHO U B YCTaHOBJICHHBIE CPOKH 3a7aun. OOydaronuiicss MOXET MOJTYUYHTh
JONIONTHUTENbHBIE 1-8 06aioB 3a TeopeTHyeckoe 00bsICHEHHE Xoa pemeHus 3anad. [lpu craue
KOHTPOJIBHOW pabOThl T03)KE YCTAaHOBJICHHOTO Cpoka Oaimibsl cHmkaroTcs (-1-5 OammoB) B
3aBHUCHUMOCTH OT BPEMEHHU CAaYu KOHTPOJIBHOI pabOThI Ha TPOBEPKY.

[ocre BbIMONHEHUS! KOHTPOJIBHOM paboThl 00yyaromuiicss JOMyCKaeTcs K caue 3a4era.

3.1.2BapuaHThl 1Jisli KOHTPOJbHOUH PadoThI

Howmep BapuanTa KOHTPOIBHON PabOTHI COOTBETCTBYET JABYM MOCIEAHUM ITUdpam
3a4eTHOM KHIOKKH oOydaromerocs. Homepa 3amanuii mpuBeaeHsbl B Tadauie3. 1.

Kputepun oreHku:

30 6am1oB - 3a MOTHOCTHIO BBHIMTOJHEHHYIO U B CPOK CIAHHYIO KOHTPOJIBHYIO padoTy;

25-29 GaioB - 3a MOJHOCTHIO BBITOJIHEHHYIO M CTAHHYIO MOCIIe CPOKA KOHTPOJIBHYIO
pabory;

20-24 Oamna — 3a BeIMOTHEHHYI0 HAa 70% M CITAaHHYIO MTOCJIE CPOKA KOHTPOJIBHYIO padoTy.

15-19 GamnoB — 3a BeIOTHEHHYIO Ha 50% ¥ CIAaHHYIO MOCIIEe CPOKA KOHTPOJIBHYIO
pabory

Ta6nuna3.l- BapuaHThl KOHTPOJIHHOU PAOOTHI

Bapuant Howmepa 3amanuii

1 2 3 4 o) 6

1 1 31 61 91 121
2 2 32 62 92 122
3 3 33 63 93 123
4 4 34 64 94 124
5 5 35 65 95 125
6 6 36 66 96 126
7 / 37 67 97 127
8 8 38 68 98 128
9 9 39 69 99 129
10 10 40 70 100 130
11 11 41 71 101 131
12 12 42 72 102 132
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13 13 43 /3 103 133
14 14 44 74 104 134
15 15 45 75 105 135
16 16 46 76 106 136
17 17 47 77 107 137
18 18 48 /8 108 138
19 19 49 79 109 139
20 20 50 80 110 140
21 21 o1 81 111 141
22 22 52 82 112 142
23 23 53 83 113 143
24 24 54 84 114 144
25 25 55 85 115 145
26 26 56 86 116 146
27 27 57 87 117 147
28 28 58 88 118 148
29 29 59 89 119 149
30 30 60 90 200 150

3.1.33apaHus 1J1s1 KOHTPOJIbLHON PadoThI

1. CiocoOsI 1 BUIBI IEpeIayM TETLIA.

2. OCHOBHO€ ypaBHEHHUE TEIJIONEePEIauH.
3.®usnueckuii cMbICT KO3 (HUIIMEHTA TEIUIONEePEadu U €r0 Pa3MEPHOCTD.

4. JIpmkymias cuia mpoiecca Terionepeaadn. [louemy HeoOXoauM pacueT cpeHen IBIKYIIEH
CHWJIBI TIpoIiecca Teruionepeaadn?

5.3akon Dypse.

6.Duznyeckuii cMbICHT KO PHUITMEeHTa TEMIOMPOBOAHOCTH U €r0 Pa3MEPHOCTD.
7. CBolicTBa TETION30JIALIMOHHBIX MaTEPHAIIOB.
8. [lepenaua Temna yepe3 OJHOCIONHYIO TIJIOCKYIO CTEHKY.

9. Ilepenaya Temia yepe3 MHOTOCIIOWHYIO TIJIOCKYIO CTEHKY.

10. Ilepenaya Temia yepe3 LMUIMHAPUYECKYIO MHOTOCIOMHYIO CTEHKY
11- 30.PaccuuTaTh MIOTHOCTH TeIUIoBOrO moToka ( (BT1/M?) B makere oxexapl. Paccuurarh
Temnepatypy tiuty B MecTax KOHTakTOB clioeB. VcxoHbIe JaHHBIC B Tabnwmie 3.2

31- 39.[lono6pars MaTepuan- yTENJIUTENb JJs NakeTa OOyBW U pacCUYHUTATh
JOCTATOYHYI TOJIIUHY CJIOs, YTOOB TemMmepaTypa BHYTPEHHEH
NMOBEPXHOCTU He mpeBbimana tyy, TEMOeparypa HapyXHOU MOBEPXHOCTH
tuap. PaccunraTe TemMneparypy tiut2 B MecTax KOHTAKTOB cl0€B. MCXOaHbIE JaHHBIE B

Tabmuue 3.3

TadOnuma 3.3

Bapuant

31

| 32

| 33 | 34 | 35 | 36

|37 ] 38 | 39

[Taket 00yBH

1 cnoit — 3ammia, 61 = 0,1 MM, A1 = 0,04 Bt/m rpag

HckyccrBennslii | Harypanbusiii TexkcrunpHas TexcrunbHas
Mex Mex MoAKIaIKa (IIEePCTh) | MOAKIAAKA (IEPCTh)
ton, °C 35 | 32 36 | 34 | 29 | 36 38| 33 | 31
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tap, °C | -10 | 20 | .15 [ -7 | -30 ] -8 | 0] +5 [ -40 |

40. 3axon HerotoHa. ®usnyeckuii cMbICT K03 PUIIMEHTa TETIIO0TIauu M €T0 Pa3MEPHOCTb.
41.Cpenunuii TemnepaTypHbIi HAlOp Npu ITPSIMOTOKE U POTUBOTOKE.

42. Ilepenaua Teruia KOHBEKIIUEH, KPUTEPUU TIO100MS.

43. Onmnpenenenre KOdPQUIMEHTA TEIUIOOTAAYM B 3aBUCHMOCTH OT pEXHMa JIBHKCHUS
TEIIOHOCUTEJISI.

44 IlpuBenuTe BHUJA KPUTCPUAIBHBIX YpPaBHEHUH TIPU PA3IUYHBIX PEKUMaX JABMKCHHS
TETUIOHOCHUTEJICH 110 TpyOaM U BHE TPYO.

45. llpuBenuTe BUI KPUTEPUATBHOTO YPAaBHEHUSI TIPY KOHJICHCAIIMH T1apa ¥ KUTICHUH JKUIKOCTH.
46.3ak0HBl CBOOOJHOW M BBHIHYXXJIEHHOW TEMJIOOTAAYH.

47.CnocoObl HHTEHCU(PUKAUU MPOIECCAa TEMIOOT/IAYN.

48. OCHOBHbIE TMOHATHUS U ONPEEIICHUS, MEXaHU3MbI IIEpEeHOCa TEIlIa.

49. OcHOBHBIE KPUTEPHH TEIJIOBOTO MOJ00MS U UX (PUIUUECKHI CMBICT.

50. Tennonepenaya. OCHOBHOE YpaBHEHHE TEILIONEPEIayH.

51. KoapdumuenT remionepenadm.

52. CBs3p Mexay Kod(pPHIeHToM Tertonepeaayu 1 ko3P PuImeHTaMu TerI00TIauu.

53. Jlyuuctsiii TeruiooOMeH. OU3nuecKrue OCHOBBI.

54. Tlepenaya teruia myuenciyckanueM. 3akon Credana-bonbimana.

55. ®u3nueckuii CMBICT B pa3MEPHOCTh KO PHUITMEHTa JTyUeHCITyCKaHHUS.

56. 3akon Kupxroda. CoBMecTHas mepeaaya Teria KOHBEKIUEH U Iy9euCITyCKaHHEeM.

57. Pacuer TemoBBIX HArpy30K TEMJOOOMEHHBIX annapaToB IpPH HArpeBaHUU, OXJIAXKICHHH,
WCMIApEHUU U KOHJICHCAIIH.

58. cTOUHMKY TEIJIOBOM S3HEPTUHU B TPOMBILUIEHHOCTU. Harpesaroiiye 1 oXnaxJ1aro1ue areHThl,
HX XapaKTepPUCTHUKA.

59. Knaccudukarnus termnooOMeHHBIX ammapaTtoB. OCHOBHBIE TPEeOOBaHUsI, MPEIbIBIIEMbIC K
TEMI000MEHHUKAM.

60.YCcTpoiicTBO TEINIOOOMEHHHKA ¢ OPEOPEHHON TTOBEPXHOCTHIO, TOCTOMHCTBA U HEIOCTATKH €TO.
Ta6aumna3.461- 70 Onpenenurs norepu temia Q, BT moBepXHOCTBIO camor pasMepamu D
(Hapy>KHBII IUaMeTp YCIOBHOTO IMIIHUHApPaA) U { — ero JUIMHA, ® — CKOPOCTh JIBHKEHUS BO3/yXa,
TEeMIIepaTypa BHYTPEHHEH IMOBEPXHOCTH tzy M HapyXKHOW MOBEPXHOCTH camora tup. Pacuer
mpoBecTu: | — /Ui BBIHYKJICHHOTO JBMKEHHS BO3/AyXa MpPHU CKOPOCTH ®; 2 — sl CBOOOTHOTO
IBUKEeHHs Bo3ayxa Mcxomnbie nanHeie B Tabnuie 3.4.

Bapuant 61 62 63 64 65 66 67 68 69 70
D, mm 200 | 264 | 210 | 280 | 195 | 160 | 185 | 215 | 237 | 248
tys, °C 35 32 36 30 38 36 38 31 29 33
tuap, °C 0 -10 +5 -20 | +10 -15 0 -7 -29 -12

I, M 05 | 03 | 0,7 0.4 06 1045 | 06 | 048 | 0,31 | 0,35
o M/c 10 5 4 10 8 3 8 5 9 12
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60.yCTpOﬁCTBO TEIIO0OOMEHHHUKA C Ope6p€HHOﬁ MOBCPXHOCTBIO, JOCTOMHCTBA U HECAOCTATKU €TO.

71-80. Onpenenuth TemIoByro Harpy3ky Q B BT M miomans moBepXHOCTH TemooOMena F B mM? s
Harpesa M Kr/c suaKkocTd oT Temneparypsl t1°C 10 TeMrepaTypbl KUTIEHHS tm’C ¢ TOMOIIBIO ropsiyeii
JKUJKOCTH, TeMmIepaTypa KoTopoii mzmenserca oT by’C 1o t°C. Kosdduiment remnonepenaun K B
Br/M**K. JIBukeHue HOCUTeNIEH — IPOTHBOTOUHOE, Tab1.3.5

Tabnumal3.5

BapuaHT 71 | 72 73 | 74 | 715 | 76 | 77 | 78 79 | 80
Cpena OeH301 CEpOyTaepo METaHOJI xJ0podopM | HITHUIAIETAT
M, kr/c 19 [ 164 | 21 18 | 195 | 16 | 185 | 215 | 137 | 1,48

ty, °C 25 32 16 21 20 16 18 21 19 22

ton, °C 100 90 100 90 100
tax, °C 30 35 27 24 27 31 29 32 31 35
K, Bt/M**K 320 | 375 | 450 | 410 | 340 | 335 | 285 | 315 | 395 | 405

81. Cxembl, YCTpOWCTBO W TPHHIHUI JEHCTBUS KOXYXOTPYOHBIX TEINIOOOMEHHUKOB C
KOMIEHCUPYIOUIUMH YCTPOHCTBAMHU.

82. Cxema, ycTpoiicTBO, 001acTh MPUMEHEHHUS, JOCTOMHCTBA M HEJOCTATKU TEIIO0OMEHHHKA
«1pyba B TpyOe»

83.CxemMa, ycTpoiCTBO, 00JIaCTh MPUMEHEHHMS, IOCTOMHCTBA U HEJOCTATKH TIACTUHYATOTO
TEMI000MEHHMKA, IUTACTUHYATOr0 Kanopudepa.

84.Cxema, yCTpOHCTBO, 001aCTh MPUMEHEHHUS, JOCTOMHCTBA U HEJIOCTATKH CITUPAIBHOTO
TEII000MEHHUKA.

85. Cxema, ycTpoiicTBO, 001aCTh MPUMEHEHUS, TOCTOMHCTBA U HEAOCTATKU TEMJI000MEHHUKA
CMEUICHUSI.

86. [IpaBuiia sKcITyaTaluy U IyTH MHTeHCUDUKauy paboThl TETNIO0OMEHHON anmnaparyphl.

87. Kaxoif TerioHOCHTENh MOJAI0T B TPyOHOE MPOCTPAaHCTBO?

88. Knaccuduxarmsi mpoOMBITIIIEHHBIX CIIOCOOOB MOIBOJ/IA U OTBOJA TEILIA.

89. TpeboBaHUs, MPEIbIBISEMbIE K TEIJIOHOCUTENSIM, MX CPAaBHUTEIbHBIC XapaKTEPUCTUKU H
o0acTu mpUMEHEeHUs

90. TennmooOMeHHBIE anmnaparel, X KIacCU(PUKALHSL.

91. MaccooOMeHHBIE TIPOIECCHI, MX XapakTepucTuka. CriocoObl BRIpaKeHHS cocTaBa (as.

92. YpaBHeHue MaTepHallbHOTO OaaHca mpoliiecca MaccooOMeHa U ypaBHeHHe paboueil THHUY.
93. OcHoBHOE oTIMUME paboyell KOHILEHTpAIMM OT PAaBHOBECHOH B Ipolecce MaccooOMeHa,
JMHUS PABHOBECHSI.

94. JIpmxy1mas cuia npoiecca macconepenaud. OCHOBHOE ypaBHEHHUE MacCcOIEpeauH.
95.Koaddurment macconepenauu, PU3NIECKUl CMBICT U SAMHHUIIBI U3MEPEHHUS.

96. [Iporecc maccooOmMena mexay dazamu. MonekymnsipHas nuddysus, 3akon duka.

97. KonBextuBHas nuddysus. Teopus mogodus, kpurepus moaoous 1udpy3noHHBIX TMPOIECCOB.
98. Cpennsist ABMXKYIIasl CUJIa IPOIIECCa MACCOTIEPEIauH.

99. Ompenenenue Yrciaa eAUMHUL TIepeHOCa MacCOOOMEHHOT0 TIpoIiecca.

100. Cymka. CiocoObI CyIIKH.

101. Cs3b Biaru ¢ MaTepHasIoM.

102. CocTosiHue paBHOBECHS], paBHOBECHASI BIAXKHOCTh MaTepUaa.

103. CraTuka cymkH.

104. CpoiicTBa BIaKHOTO BO3AyXa.

105. | — x - marpaMma BIa)KHOTO BO3.yXa.

106. MaTepuanbHBIii OanaHc mporiecca Cymku. Pacxos Bo3ayxa Ha CyIIKY.

107. TenoBoii OanaHc mpolecca CyIKH.

108. Uzobpaskenue mporecca CymkH Ha | — x - quarpamme.

109. Kuneruka cymku. KpuBas cymiku.

110. KpuBast CKOPOCTH CYIIIKH.

111. Knaccudukaiust OCHOBHBIX THIIOB CYIIMJIOK, UX JJOCTOMHCTBA M HEJOCTATKU.

112. CpaBHEeHHE U BEIOOD CYIIUIIOK.

113. CnenuanbHbIe METOBI CYIIIKH.
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114.Cxema cylIKu TOKaMU BBICOKOM 4acTOTBI, €€ TOCTOMHCTBA.
115. Bopasaol map.

116.  BnusiHEe mpoIeccoB TEIIIOMAacCOOOMEHA Ha CBOMCTBA M Ka4eCTBO MaTepHala.
117.Metonpl pacyera TEIUIOMACCOOOMEHHBIX MPOIECCOB OOpaOOTKM M3ACIMHA  JIETKOH
MPOMBIIIJICHHOCTH.

118. OrneHka HECOBEpIIECHCTBA TEMJIOMACCOOOMEHHBIX  TEXHOJIOTHYECKHX  IPOIIECCOB,
noBblIeHue 3 (PpeKTHBHOCTH MPOU3BO/CTBA.

119. Temmo- MaccoOOMEHHBIE YCTPOWCTBa, IPHMEHSEMBbIE B JIETKOW MPOMBIILIEHHOCTH,
OCHOBBI PHEProcOEpEKEHUSI.

120. TennoBnaXxHOCTHBIE MPOIIECCH K 00OPYIOBAHHE.

121-130. Onpenenuth pacxoja BO3IyXa Ha CYIIKY, €CIIA B CYIIWIKY mojaaetrcs M Kr/c BIaXXHOTO
Marepuaia ¢ HadalbHOW BIIaXHOCTBIO U1 % (macc.). KoHeuHas BnaxHOCTh Matepuana Uz %
(macc.). Cymka npoBoautcs B ropoje. COCTOsSIHHE BO3AyXa XapaKTEpU3yeTCs CIEAYIOIIUMH
napamerpamu: Ha Bxojie B cymKky 11°C; ma Beixone cymmmkn: t2°C, g2 %; Tabmn. 3.6

Tadonumna 3.6

Bapuant 121 122 123 124 | 125 126 127 128 129 130

M, xr/C 15 1,6 1,7 1,8 19 2,1 2,2 2,3 2,4 2,5

U1, % (Mmacc) 12,8 13,2 156 141 | 108 | 87 | 119 | 134 | 105 | 96

Uz, % (macc) 3,1 2,4 3,2 1,8 2,4 0,5 2,6 2,5 1,3 0,9

t1,"C 110 100 90 100 | 120 | 110 | 130 80 120 | 110
20p00 Kazanp | baky [Boponex| Kypck MockBa Open | Omck | Tomck [Tam6oB| VYda
t,"C 45 50 50 60 45 50 55 45 50 45
®2, % 70 50 30 70 60 50 70 30 50 70

131-140 Onpenenuts pacxon TemioTel Q« B BT u pacxox rperomiero mapa D, B Kr/c juis HarpeBa
L xr/c Bo3myxa B kamopudepe. [aBmenue rperomero mapa P Mlla. CocrosHue Bo3myxa
XapakTepu3yeTcs napaMmeTpaMmu: Ha BxoJe B kanopudep: to’C, Xo KI/Kr, Ha BBIX0/JIe U3 Kanopudepa
t1°C, maunsie B Ta0m1.3.7.

TaoOnuma 3.7
Bapuant 131 | 132 133 | 134 | 135 136 137 138 139 140
L,kr/c 1,9 2,1 1,6 1,8 3,0 3,2 2,8 2,4 2,7 2,1
to,C 25 20 15 20 30 20 25 15 25 30
X0,KI/KT 0,014 | 0,016 | 0,012 | 0,008 | 0,010 | 0,018 | 0,014 | 0,009 | 0,016 | 0,012
t,C 110 | 130 | 120 | 110 | 120 | 130 | 120 | 110 | 120 | 130
P, MIla 0,3 0,2 0,4 0,4 0,3 0,2 0,2 0,2 0,3 0,2

141-150 CoctaBuTh MaTepUAIBbHBIN OaJIaHC MPOIIECCa CYIIKH, PACCUYUTATh IPOU3BOJIUTEIIHBHOCTh
M0 BBICYIICHHOMY MaTepHally M HCHapuBIIEICS Biare, €cid B CyIIMUJIKY Hoctymaer M Kr/4
BIAXKHOTO MaTepuala C HayalbHON aOCOMIOTHOH BlaxkHocThIO Ui % (macc.). Koneunas
abCOMOTHAs BIAKHOCTh MaTepuana Uz % (macc.), Tabm. 3.7.

TaOnuna 3.7
Bapuant 141 142 143 144 145 146 147 148 149 150
M*103, xr/c 80 120 100 250 | 130 | 150 | 260 | 350 | 250 | 180

Ui, % (macc) | 40,2 | 1132 | 856 | 141 | 108 | 87 | 119 | 134 | 105 | 96

Uz, % (macc) | 10,8 | 95 119 | 112 | 5 |409] 93 | 76 |115]194

3.1.2BbinoJiHeHHE KOHTPOJIbHOH padoThl 00y4alIUXCsl 04HOI (popMbI

OOyyaromuiicss JOKEH MOJIYYUTh TEOPETHUECKHE 3HAHUSI B COOTBETCTBUH C ITPOTrPAMMOIL
JUCIHUIUIMHBI 10 HAIllPaBJICHUIO, YMETh MPUMEHSITh 3TH 3HAHUS B MPAKTUYECKON AEATEIHHOCTH,
JEMCTBOBATH CAMOCTOSITENILHO, 3D PEKTHBHO, B COOTBETCTBUH C TIOCTABICHHBIMHU 3aja4aMH.

CormnacHo pabodyemy y4eOHOMY IIaHy, 00YUaIOIIHUECs BBITTOIHIIOT KOHTPOJIBHYIO padoTy
B CPOKHU, YCTAHOBJICHHbIE Y4€OHBIM TpaUKOM.
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KOHTpOHBHaH pa60Ta BBITIOJIHACTCSA OGy‘-IElIOH.[I/IMCH B INIPUCYTCTBHU IICAArOTMYCCKOI0O
paboTHHKA.

KonTtponpnas pabora: «CBoiicTBa BiakHoro Bo3ayxa. Iloctpoenue mporuecca
perenepanuu Bo3ayxa Ha [-X-quarpamme. OmnpeneneHue CBOMCTB pabodero Tena u u300pakeHune
MIPOIECCOB HA AUarpamme (Ha mpUMepe BIaKHOTO BO3AYXa».

KonTponpHast paboTa OLEHHBACTCS: «OTIIMYHO», «XOPOIIO», «YIOBICTBOPUTEIBHOY,
«HCYOOBJICTBOPHUTCIILHO). Texkct KOHTPOJIBHOT'O 3aAaHusA MPCACTABJICH HUKC.

MI/IHI/ICTCpCTBO HAYKH U BbICHICTO

KOHTPOJIbHBIN BUJIET ~ Ne 01
obpazoBanus PO

HTH (dmman) PTY Mo nucuunnuue Teopus Temio-maccooOMeHa
. ®akyaster Tu/l, 30uD Kype 2

CgoiicTBa Bia)xxHOro Bo3ayxa. [locTpoeHue npoliecca pereHepanuu Bo3ayxa Ha |-X-auarpamme.
OmnpepencHue CBOMCTB pabovero Teaa M u300paxKeHue MPOIECCOB Ha TUarpaMMe (Ha MpUMepe BIaKHOTO BO3yXa

HOCTpOI/ITB IMPpOLECChI HAI'PEBA, OXJIAKACHHUA U CMCIICHH BO3/lyXa Ha I-x AuarpaMme, opeaciinTh B

rapameTpsl
touek A, B,C. IlapameTpsl TOUEK:
A C
00=40% 00=50%
t,=15°C Pouac=7xI1a
n=3
CocraBun Ieuypuna I''T".
YTBepxkaaro: Tuxonosa O.B.

3aB. xadenpoi

Kpurepun onenku:
- OIICHKA «OTIUYHOY» BBICTABIISIETCS 00ydJaroIeMycsl, €CIIU MOJTHOCTHIO BBITIOTHEHA
KOHTpPOJIbHAs paboTa, MOCTPOEHBI BCE 3a/IaHHBIE MPOLIECCHl M TOYKU, OTIPEICTICHBI CBOMCTBA
BO3/lyXa JUIsl 3-X TOYEK;
- OIICHKA «XOPOIIO» BBICTABISAETCS 00YYArOIIEMYCsl, €CIIU BBIMOJTHEHA KOHTPOIbHAS
paboTa YaCTUYHO, IIOCTPOCHBI HE BCE 3a/IaHHBIC ITPOIIECCHI M TOYKH, ONPEICICHBI CBOMCTBA
BO3/yXa ISl 2-X TOYEK;
- OIICHKA «yJIOBJIETBOPUTEIHHOY BBICTABIISAETCS 00yUarOIIEMyCs, €CIIM BBITIOJTHEHA
KOHTpPOJIbHAs paboTa YaCTUYHO, MOCTPOEHBI HE BCE 3a/JaHHBIE MPOIECCHI U TOYKU, OTIPEICTICHBI
YAaCTUYHO CBOMCTBA BO3yXa JUIsl 2-X TOYEK;
- OIICHKA «HEYIOBJICTBOPUTEIHHOY» BHICTABIISETCS 00YUaIOIeMyCsl, €CIIM KOHTPOJIbHAS
paboTa He BHITIOJHEHA WM TIOCTPOSHBI 33JJaHHBIC TTPOIIECCHI U TOYKH C MPUHIIUTTHATBHBIMU
omuOKaM#, HE OTPEeeIeHbI HIIK ONPEICTICHBI C ONTMOKAaMU CBOMCTBA BO3yXa /ISl 1-0i TOUKH;
3.2 TectupoBanue
[Tocne nzydyenuss Moaysns 1 oOydaromuiicss OTBeUaeT Ha BOMPOCHI TecTa. TecT coaepKuT
OKOJIO 7 BOIpocoB. TecT OLIEHMBAETCS: «3aUTEHO» WM «HE 3auyTeHO». BapuaHT Tecta
MPEACTABJICH HIKE.
Kpurepun ouenku:
- OIIEHKA «3aUTEHO» BBICTABIISIETCS O0YUaIOIeMyCsl, €ClId U3 7 BOMPOCOB MPABUIIbHBIE OTBETHI
cocTaBIsAIOT 75% (ecnmu KOJIMYEeCTBO MPABMIIBHBIX OTBETOB COCTaBIsAeT 55-74% -
cobecemoBanue);
- OLICHKA «HE 3a4TE€HO» €CJIU KOJIMYECTBO IPAaBUIIBHBIX OTBETOB COCTaBIsAET MeHee 54%
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MUHUCTEPCTBO HAYKH U BBICIHEI'O OBFPA3OBAHUS PO

HOBOCHUBUPCKHUIN TEXHOJOTMUYECKAW MTHCTUTYT (DUAJTHAJ)
OEJIEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIOJPKETHOI'O OBPA3OBATEJIBHOI'O YUPEXIAEHMA
BBICIIIEI'O OBPA3OBAHUA

«POCCUHUCKHNN T'OCYJIAPCTBEHHBII YHUBEPCUTET UM. A.H. KOCBITHHA
(TEXHOJIOT'UH. JU3AVH. UCKYCCTBO)»
(HTU (dbunman) PI'Y um. A.H. Kocsiruna)

TECT

[To nucuumune (nukiny aucuuiuivd) Teopusi Temyio-MaccoooMeHna
Hanpasnenne 29.03.05 KoncrpynpoBanue u3jiesuii Jerkoi
NPOMBIILJICHHOCTH

Qakynprer TexXHOJOTrHM U IU3aHHA, 3204HOT0 00y4YeHHsI M IKCTEPHATA

1.3akonuute dpa3sy:
1.Ilepenoc Temnma, TPpOUCXOIAIINN MEXIY TEJIaMH C Pa3IMYHON TeMIEepaTypou, Ha3.

2.Pa3nuyaroT caeayronmue npouecchl pacpoCcTpaHEHHs TEIa:

3.MexaHu3M TEIIONPOBOJHOCTU XapaKTEPEH AJIs u

4.BoibepuTe NpaBUIIbHBIM BapHaHT MPOJIODKEHUS (pa3bl B Bonpocax 1-8.
A) yBenuuuBaercs;
b) cocraBnenue TemnoBoro OanaHca;
B) ypaBHeHue TemninooOMeHa;
I') nagenue TemnepaTypsl;
J1) nocrosinHa; E) cpenusis ABMKyIIast CUia;
X) cepsie; 3) npo3payvHsbIe.
N) cpennsis;
1. PacueT konuuecTBa Temjia HEBO3MOXKEH 0e3 .
2. Ilpu pacuere nporecca TemIoneperaud HeooXoIMMO UCTIO0Ib30BaTh
3. IlepeHoc Temnia caMONpPOU3BOIbHO ITPOXOIUT B HAIIPABICHUH
4. Ilpn yBenuueHUU TeMIepaTypbl KO3PGUIUEHT TEMIONPOBOJHOCTH I'a30B
5. Ilpu ycraHoBHBIIEMCS ITpoliecce KO3(PPUIHUEHT TeMIO0TAaYM BeIUUMHA
6. C TOUKH 3peHUs TEIIOBOTO U3IYUYEHMs BCE PEAJIbHBIE TEla
7. C TOUKH 3peHus TEIIOBOTO U3IyUYeHHs] OOJIbIIasi 4acTh ra3oB
8. IIpu pacuere TemoBoro d6anaHca HUCHOIb3YIOT TEIIOEMKOCTb.

5. W3 npeyioKeHHbIX YpaBHEHUI BHIOEPUTE U 3aMUILIUTE YPABHEHUS TEIJIONPOBOIHOCTU U
TEIJIONEePEIayn:

1.dQ=AAtdFdr 2. dQ=aAtdFdr
3.dQ=5/A(AtdFdr) 4.dQ= [AtdFd<]/(8/)
5.dQ=KAtdFdt 6.dQ=K/5 (AtdFdt)

6. Boibepute pakTophl, yMEHBIIAIOLINE CKOPOCThH TEIUIOBBIX MPOLIECCOB:

1.A6copOuus; 4.Vicnonb30BaHUE HACOCOB;
2.IlepeMeniuBaHue; 5.VBenuueHnue TemnepaTypbl
3.YBenuueHue BsI3KOCTH; 6.3aMeHa KUAKOTO TEMJIOHOCUTENS Ha Tas3.
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7. VI3 npeioxKEHHBIX YPAaBHEHHUM BBIOEpUTE U 3alMILNTE YpaBHEHUS KputepueB Dypobe,
Hyccensra u Ilexne:

1.Pe=wd/a 4.Fo=at/I?

2.Nu=al/i 5.Ga=gl*/v?

3.Re=dwp/pn 6.Pr=v/a
CocraBui: [Teuypuna I'.T.

PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas uTeparypa

Texnudeckas TepMOMHAMUKA U TeIIonepeaada : yueo. mis 6akanaspos / B. A. Kyaunos, O. M.
Kapramog, E. B. Ctedantok. - 2-¢ u3z., nepepad. u mon. - M. : U3a-Bo FOpaiit, 2013. - 566 c.
http://www.znanium.com/

Jlononnumenvuas numepamypa:-2. TeroTexHuka : yued. mocooue s CTyI. OUHON U 3a0YHOM
¢dopmbr oOyuenus / A.D.AmanskoB. - PoctoB H/[] : ®enukc, 2008. - 186 c. - (Bricmiee
oOpa3oBaHue).

3. Texnudeckass TEpMOJWHAMHKA M TEIUIOTEXHUKA : ydeO.mocoOue s BY30B / TOX pE.
A.A.3axapoBoii. - 2-e u3., uctp. - M. : Akagemus, 2008. - 272 c.

Yueono-memoouueckana numepamypa:

4 Meuypuna I'.T"., Kpuomanos I1.I. Metoauyeckue yka3aHus K 1a00paTOpHbIM paboTam 1o
muctuminae Teopust Teromaccooomena. —HoBocubupcek, HTU (punmuan) PI'Y
nm.A.H.Koceiruna, 2019r.50c¢

5 [leaypuna I'.I'. Meronnyeckue yka3aHusi K JIjIsl CAMOCTOATEIbHONU pabOThI, KOHTPOJIbHBIE
3aaHus A oOydaromuxcs no aucruruinie: « Teopust Ternao-maccoOMeHa» IS CTyIEHTOB
HTU (prmmana) MI'YAT, Hanp. 380000, 3-e uznanwue, 1011 U epepabOTaHHOE. —
HoBocubupck: HTU (dpumman) PT'Y , 2019r. -30c..

Ba3b1 nanubix, UHTEpHET-pecypchl, HHGOPMAIMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMBI
http://www.znanium.com/.

DJEeKTPOHHBINA pecypc yAAIEHHOT0 JOCTyIa

6.Termomaccoodmen: YueOHoe mocodue [DnekTpoHHbii pecype] / A.A. Kyaunos. - M.: HULL
HNH®PA-M, 2015. - 375 ¢. — Pexxum noctyma: http://www.znanium.com

7. TeopeTnueckre OCHOBBI TEIUIOTEXHUKHU[ DNeKTpoHHbIH pecype] /JsmkoB B. U. - M.: KYPC,
HUIL] UHDPA-M, 2015. - 328 ¢. — Peskum nocryma: http://www.znanium.com
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[MTPMJIOKEHUE A

IIpumep oopmiieHHsI TUTYIBHOTO JIUCTA

MI/IHI/ICTElzCTBO HAYKU U BBICHIEI'O 9BPA30BAHHH Po
HOBOCHUBUPCKHUHU TEXHOJIOI'MYECKUU UHCTUTYT (®PUJIHAJI)

OEJIEPAJIBHOI'O TOCYAAPCTBEHHOI'O BIO/DKETHOI'O OBPA3OBATEJIBHOI'O YUPEXKTEHU A
BBICIIET'O OBPA3OBAHNA

«POCCHMCKHUMA I'OCYJIAPCTBEHHBIN YHUBEPCUTET UM. A.H. KOCBI'MHA
(TEXHOJIOTUMN. TNU3AUH. UCKYCCTBO)»
(HTU (¢pumuan) PT'Y um. A .H. Koceiruna)

®akynberer : Tull (30ud)

Kadenpa “be3zonacHocTh )KU3HENEITEIHBHOCTH U (PU3BOCITUTAHUS
Hanpasnenue noarotoBku:

29.03.05 KonctpyupoBaHue H3ACIHUHN JIETKOW MPOMBIITUICHHOCTH

Pabora 3aurena

PykoBoautenb paboTh

JIoneHT, KaHA.TEXH. HayK
I'.I'. Ileuypuna

“ ” 2019r.

KOHTPOJIBHAS PABOTA
Huctunnuaa: TEOPUA TEIINIO-MACCOOBMEHA

Bapuant Ne

Boinonnaui: cr. rp. KM-91 A.A. IBaHOB

HoBocubupck 2019
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TennonposoaHocTs Marepuanos mpu 20 °C

[MTPMJIOKEHUE b

Marepuan A, Br/m ‘K

BripocTok 0,1
KOa J1J1s1 Bepxa 00yBU XpOMOBOTO J1yOJICHUS 0,10
KO>Ka IMOJIKJIaJ0YHas 0,16
KO’Ka MO OIIBEHHAS 0,28
TOJICTasl pE3UHA 0,04
KJIAPUHO 0,05
CK msarkas 0,14
KHAp3a 0,07
KOJKa JIJAKUPOBAHHAs 0,14
MEXOBAas OBUMHA 0,04
UCKYCCTBEHHBI MEX 0,04
BOMJIOK IIEPCTSHON 0,04
3amiia 0,04
Oaiika /11 0,03
CYKHO 0,04
apar 0,04
IU1anieBas TKaHb 0,03
[MOJKJIAIKA 0,03
CEHTENOH 0,04
BaTUH 0,05
IIIEJIK 0,05
[IUTaKOBaTa 0,06
CTEKJIOBOJIOKHO 0,05
MUHEpaIbHas BaTa 0,04
daHepa kieeHas 0,15
JKECTD 58
CTajb 46
CTEKJIO 0,74
cocHa 0,14-0,7
TEPMODJIACTOTIIACT 0,2
KO>Ka cTeJICUHast 0,09
BOMJIOK (HETKaHOE TOJIOTHO) 0,15
pe3uHa MmopucTas 0,20
KapTOH 0,12
MOJINYypEeTaH 0,25
KO>KBOJIOH 0,2
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dusnueckre CBONCTBA BOJIbI HA TMHUH HAChIICHUs [1]

[MPUJIOXEHHUE B

t, P, I, c, A -107, u -109, v -1068, Pr
°C Kr/m° kJx kJx Bt MMa-c M?/c
KT kr-K Mm-K

0 1000 0 4,23 55,1 1790 1,79 13,7
10 1000 41,9 4,19 57,5 1310 1,31 9,52
20 998 83,8 4,19 59,9 1000 1,01 7,02
30 996 126 4,18 61,8 804 0,81 5,42
40 992 168 4,18 63,4 657 0,66 4,31
50 988 210 4,18 64,8 549 0,556 3,54
60 983 251 4,18 65,9 470 0,478 2,98
70 978 293 4,19 66,8 406 0,415 2,55
80 972 335 4,19 67,5 355 0,365 2,21
90 965 377 4,19 68,0 315 0,326 1,95
100 958 419 4,23 68,3 282 0,295 1,75
110 951 461 4,23 68,5 256 0,268 1,58
120 943 503 4,23 68,6 231 0,244 1,43
130 935 545 4,27 68,6 212 0,226 1,32
140 926 587 4,27 68,5 196 0,212 1,23
150 917 629 4,32 68,4 185 0,202 1,17
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[MPUJIOXEHUE I

dusnueckre cBoicTBa Bo3ayxa [1]

t, P, Cpm, 7\,'102, o '106, A% '106, Pr
°C Kr/m° kJx Bt IMa-c M2/c
kr-K M-K

-10 1,342 1,009 2,36 16,7 12,43 0,712
0 1,293 1,005 2,44 17,2 13,28 0,707
10 1,247 1,005 2,51 17,6 14,16 0,705
20 1,205 1,005 2,59 18,1 15,06 0,703
30 1,165 1,005 2,67 18,6 16,00 0,701
40 1,128 1,005 2,75 19,1 16,96 0,699
50 1,093 1,005 2,82 19,6 17,95 0,698
60 1,060 1,005 2,90 20,1 18,97 0,696
70 1,029 1,009 2,96 20,6 20,02 0,694
80 1,000 1,009 3,05 21,1 21,09 0,692
90 0,972 1,009 3,13 21,5 22,10 0,690
100 0,946 1,009 3,20 21,9 23,13 0,688
120 0,898 1,009 3,33 22,8 25,45 0,686
140 0,854 1,013 3,48 23,7 27,80 0,684
160 0,815 1,017 3,64 24,5 30,09 0,682
180 0,779 1,022 3,78 25,3 32,49 0,681
200 0,749 1,026 3,93 26,0 34,85 0,680
250 0,674 1,038 4,27 27,4 40,61 0,677
300 0,615 1,047 4,61 29,7 48,33 0,674
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