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1. eawn, 3a1a4M U IVIAHUPYEMbIe Pe3YJbTAThl 00y4eHHUS 10 M CIUIIHHE

K ocHOBHBIM HEeJAM OCBOCHHA IOUCIHMIIIMHBI «Cl'[e].[I/IaJ'ILHbIe ri1aBbl TCPMOAUHAMUKH
HUBKOTEMIICPATYPHBIX CHCTEM)) CIICAYET OTHECTU!

- (bOpMPIpOBaHI/IC 3HaHUI 110 OCHOBHBIM COBpPCMCHHBIM HpO6JICMaM, MCTOAaM U YPAaBHCHUAM
TCPMOAUHAMHUKU JIA MPOLCCCOB, NPOUCXOJANINX B MAallMHAX W allapaTrax HHBKOTGMHCpaTypHOﬁ
TCXHUKU.

K ocHOBHBIM 3agadyaM OCBOEHMS AUCHMILINHBI « CHenuabHbIe IV1aBbl TEPMOANHAMUKH
HU3KOTEMIIEPAaTYPHBIX CHCTEM) CIIEAYET OTHECTH:

- TIPUBUTHE HABBIKOB M BbIpa0OTKA YMEHHUS IPUMEHATH COBPEMEHHBIE METOIbI
TEPMOJUHAMHYECKOI 0, SHTPONMMHO-CTATUCTUYECKOIO aHAJIM3a IPOLECCOB B arperarax, ys3jax u
CUCTEMaX HU3KOTEMIIEpaTYypHOM TEXHHKU IpU HUX pa3paboTKe, MPOEKTUPOBAHHM M OLIEHKE

XapaKTEPUCTHK.

OOyuenne no aucuuiuinHe «CrenuanbHble TaBbl TEPMOJAMHAMUKH HU3KOTEMIEPaTypPHBIX

CHCTEM) HaIpaBJICHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIECAYIONIMX KOMIETEHLIUN:

Kon m HauMeHoBanmne
KOMIIEeTeHI N

I/IH)_II/IKaTOpLI JOCTHKCHHUA KOMIICTCHIIUHA

OIIK-4. CnocobeH BCKpbIBaTh

(dbuzmveckyo,
€CTECTBEHHOHAYYHYIO
CYIIIHOCTh npo0Jem,
BO3HHUKAIOIINX B X0JIe
OCYIIECTBIICHHSI
npodeccuoHaIbHOM
JeSITeJIbHOCTH, TPOBOAMTH MX
Ka4eCTBEHHBIN u

KOJIMYECTBECHHBIN aHAIIN3

NOIIK-4.1.
MIPUMEHSIEMbIN
JESITEIbHOCTH
NOIIK-4.2. YMmeeT: BBISBISTH €CTECTBEHHOHAYUYHYIO CYIIHOCTh
npoOsieM, BO3HUKAWOIIUX B  XolIe  MpodeccruoHalIbHOMI
NEeSITEIbHOCTH, TIPUBJIEKATh JUIS UX PEIICHHUS COOTBETCTBYIOLIUI
bu3nKo-MaTeMaTHYECKUN anmapar

HOIIK-4.3. Bnageer: (QU3MKO-MaTeMaTUYECKUM amnmapatoM u
METOJIJaMU TPOBENCHUS Ka4eCTBEHHOTO M KOJHYECTBEHHOTO
aHaJM3a MOJIYYEHHBIX PE3yJIbTATOB

3Haer:  (U3MKO-MaTeMaTHYECKHH  ammapar,

UL pemieHds 3afad  mpodecCHOHANBHOM

OIIK-6. CnocobeH ocBauBaTh
U TPUMEHATH COBPEMCHHEIC
(bu3NKO-MaTeMaTHYECKHE

METO/IbI U METOJIbI
UCKYCCTBEHHOTO HMHTEJUIEKTa
ISt

npodecCHoHATBHBIX

penieHus

3ajad,
COCTaBJIATh MPaKTUYECKHE
PEKOMEH1aluu o
HCTIOTH30BAHUIO TIOJTYYCHHBIX

pe3yNbTaToB;

NOIIK-6.1.
TEXHOJIOTUH,

3Haer: COBPEMEHHBIE MH(POPMAaLIMOHHbIE
CTaHJApTHBIC TAKEThl MPHKJIAIHBIX MPOTPaMM,
UCTIOJIb3yeMble TIPU BBIIIOJHEHUN HAYYHBIX HCCIEIOBAHUN H
pa3paboTok B MpohecCHOHAIBHON AESITeTbHOCTH

NOIIK-6.2. VYwmeer: npoiiecca

BBIUMCJICHUM IPU NPOBEIACHUM HccieqoBaHui. Pa3zpabarbiBaTh

pa3pabaThiBaTh aJITOPUTMBI

PEKOMEHIANNH TI0 HCIIOJIb30BAHMIO MTOTyYEHHBIX PE3YIbTaTOB
NOIIK-6.3. Bnageer: HaBbIKaMH HPUMEHEHUS COBPEMEHHBIX
(U3UKO-MAaTEMAaTHIECKUX METOJIOB U METOJIOB MCKYCCTBEHHOTO
MHTEJUIEKTA JIJIsl peIeHHsI MPO(eCCHOHABHBIX 3a/1a4

2. MecTo IMCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlucuurmuHa OTHOCUTCS K 00s13aTenbHOM yacTu 0ioka b1 «/luctumnuaet (MoLyin).
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I[I/ICI_[I/IHJ'II/IHa <<CH€LII/IaJ'ILHBIe rIaBbel TCPMOJUWHAMUKH HHUSKOTCMIICPATYPHBIX CHCTCM)»

B3aUMOCBA3aHa JIOTUYCCKU U COACPIKATCIIbHO-MCTOANYCCKU CO CICAYIOIMUMHU JUCHUIIIMHAMU

OOIT:
— «Paboune BemecTBa HU3KOTEMIIEPATYPHBIX CHCTEMY;
— «IIpoexkTrpoBaHUE U pacyeT 3JIEMEHTOB HU3KOTEMIIEPATYPHON TEXHUKWY.
3. Crpykrypa u coaepxkaHue TUCHUILIHHbBI
OO0mmas TpyJ0€MKOCTh JUCIMIUIMHBI COCTABISIET 4 3aueTHbIX(e) equHuI(bl) (144 vaca (oB)).
3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTH
3.1.1. Ounas dpopma oOyueHust
Ne . KoanyecTtBO CemecTpbl
Bun yueOHoit padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B Tom uucne:
1.1 | Jlekiuu 16 16
1.2 | CemuHapcKue/MpaKTHUECKUE 3aHATHUS 32 32
2 | CamocTosiTeibHAsE padoTa 96 96
B ToM gncie:
2.1 | IIpopaboTka JIEKITMOHHOTO MaTepHaa 48 48
2.2 | llogrotoBka K ceMHMHapam 48 48
3 | IlpomexyTouHasi aTTecTAlUs
3advet/nud.3auer/7K3aMeH IK3aMeEH J3K3aMEH
Hroro 144 144
3.2 TeMaruyecKHH IUIAH U3YyYEeHUS TUCHHUILTHHBI
3.2.1. Ounas dpopma oOyueHust
1. Beenenue. TepmonHaMu4ecKie OCHOBBI IIPOM3BOCTBA HCKYCCTBEHHOT'O X0JI0/1a.
2. OcHoBHbIe AU epeHnnanbabie ypaBHEHUS TEPMOTUHAMUKH.
3. DHTpoONUS Kak Mepa MOTepb U HEOOPaTUMOCTH.
4. lnarpamMmbl COCTOSIHUSI.
5. Teopema YmoBa.
6. Dkceprusi.
7. Dxceprernueckuit KIT/I.
8. Kpurepuu TepMoIMHaAMUYECKOTO COBEPIIEHCTBA HU3KOTEMIIEPATYPHBIX CHUCTEM.
9. TepmouHaAMUKa TPOLIECCOB OKUKEHHUS Ta30B.
10. TepmoIMHaMUUYECKHUI aHAJIN3 TIOTEPh B HU3KOTEMITEPATyPHBIX YCTAaHOBKAX.




TpynoemkocTsb, 4ac
AyauTopHasi paGora 5
=
] Q 2
Ne Paznenni/Tembl ° = £ = S =
: = | s | E5z| Ez | EE
/i JUCLUILIMHBI ® = &5 E e & g
a Z ZEZ | &E 5 &
2 3 o % S
= SE8 | 8% | g
S E = 5
@)
1 Beenenue. Tepmonnnamuueckue 14 2 4 8
OCHOBBI IIPOU3BO/ICTBA CKYCCTBEHHOTO
X0JI0/12.
2 OcHoBHbIe MU hepeHInanIbHbIe 10 1 1 8
yYpaBHEHHSI TEPMOTMHAMHKH.
3 DHTponus Kak Mepa MoTepb U 10 1 1 8
HEOOPaTUMOCTH.
4 JlnarpaMMbl COCTOSTHUSI. 10 1 1 8
5 Teopema Ymoga. 10 1 | 8
6 Okceprust. Dkcepretuueckuii KILI. 14 2 4 8
7 Kpurepun TepMoAMHAMUYECKOTO 22 2 4 16
COBEPILEHCTBA HU3KOTEMIIEPATYPHBIX
CHCTEM.
8 TepMoanHaMuKa MpoOLECCOB OKMKEHUS 30 4 10 16
ra3oB.
9 TepmoarHaMUYECKUN aHAJINU3 TTOTEPD B 24 2 6 16
HU3KOTEMITEPAaTypPHBIX YCTaHOBKAX.
Hroro | 144 16 32 96

3.3 Conep:xanne TUCHUNINHBI

1. Beenenue. TepmonHaMu4ecKkre OCHOBBI IPOU3BOCTBA HCKYCCTBEHHOT'O X0JI0/1a.
2. OcHoBHBIC Au(depeHIInaATbHBIC YPaBHEHUS TEPMOINHAMUKH.

3. DHTpOMHUA Kak Mepa OTepb U HeOOPaTUMOCTH.

4. lnarpamMmbl COCTOSIHUSI.

5. Teopema YmoBa.

6. Dxceprusi.

7. Dxceprerrnueckuii KIT/I.

8. Kpurepuu TepMOInHaMUUYECKOTO COBEPIIICHCTBA HU3KOTEMIIEPATYPHBIX CUCTEM.
9. TepmoHaAMUKa TPOLIECCOB OKUKEHHUSI Ta30B.

10. TepMoarHAMUYECKUI aHATIU3 MIOTEPh B HU3KOTEMIIEPATyPHBIX YCTAHOBKAX.

3.4 Temaruka CEeMHHAPCKUX/TMIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/npakTHYECKUE 3aHATHA

1. Beenenue. TepmonHaMu4ecKre OCHOBBI IIPOM3BOCTBA HCKYCCTBEHHOT'O X0JI0/1a.
2. OcHoBHbIe AU epeHnnanbHbie ypaBHEHUS TEPMOTUHAMUKH.
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. DHTpoOMHUA KaK Mepa oTeph U HeOOPATUMOCTH.

. JlnarpamMmbl COCTOSHUSL.

. Teopema YmoBa.

. DKceprus.

. Dkcepreruueckuit KIT/I.

. Kputepun TepMoarHaMHU€CKOT0 COBEPIIEHCTBA HU3KOTEMIIEPATYPHBIX CUCTEM.

O 0 9 N L bW

. TepmoiHaMMKa ITPOLIECCOB OXKUKEHUS Ta30B.
10. TepmoinHaMU4ECKHl aHaIN3 OTEPh B HU3KOTEMIIEPATYPHBIX YCTAaHOBKAX.

3.4.2. JJabopaTopHbI€ 3aHATUS
HET

3.5 Temaruka KypCcOBBIX IPOEKTOB (KypPCOBBIX pador)

HECT

4. Y4yeOHO-MeTOAMYECKOE M HH(OPMALIMOHHOE 00ecIevYeHune

4.1 HopmaruBnbie 1okyMeHTbI U 'OCThI

1. TOCT 33662.4-2015 (ISO 5149-4:2014) XonoauiabHbIE CUCTEMBI W TEIJIOBBIE HACOCHI.
TpeboBanmsi 6€30MaCHOCTH U OXPaHbl OKpY Karomiei cpeapl. YacTs 4. DKCIuTyaTanus, TEXHUYECKOe
obOcmyxuBaHue, peMOHT W BocctaHoBiieHue [Tekcr]. - Beex. 2017-07-01. - M. : T'occranmapt
Poccun: U3a-Bo ctangaptos, 2016.

4.2 OcHoBHas JUTEpaTypa

1. Mopo3os, B. B. Texuuueckas TepMoiuHamMuKa : yaebnoe nocodue / B. B. Mopo3zos, H. M.
MaxkcumoB. — Benukue Jlyku : Bemukonykckas 'CXA, 2022. — 172 c¢. — ISBN 978-5-8047-
0063-9. — TexkcT : >neKTpoHHBIH / JlaHb : 3nekTpoHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/261638 (mara obpamenus: 20.08.2023). — Pexum pocrtyma: mis

aBTOPH3. IIOJIb30BATEIICH.

2. OcHOBBI TpaHC(OPMALIMHU TEIUIOTHI : yuyeOHoe mocobue / coctaBurens JI. I1. ApramoHoBa.
— IbkeBck : Yal'AY, 2021. — 128 c¢.— Tekcr: 3nekTpoHHBIN / JlaHb : 31IeKTpOHHO-
oubnmuoreunass cucrema. — URL: https://e.lanbook.com/book/209039 (mara oOparmieHus:
20.08.2023). — Pexum goctyna: i aBTOPHU3. MTOJIH30BATENCH.

4.3 JlomosHMTeILHAS JUTEpaTypa

HCT

4.4 DjekTpoHHBIE 00pa3oBaTebHbIE PeCypPChl


https://e.lanbook.com/book/261638
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1. CnierianbHbIe TJ1aBbl TEPMOJAMHAMHUKH HU3KOTEMIIEPATYPHBIX CHCTEM
https://online.mospolytech.ru/course/view.php?id=3568

4.5 JIMUEH3UOHHOEe " CBOOOHO pacnpocTpaHsieMoe NMporpaMMHoe
odecrieueHue

HET

4.6 CoBpemeHHble Npo(eccHOHANbHbIE 0a3bl JAHHBIX U HH(OPMAIUOHHbIE
CIIPABOYHbIE CHCTEMbI

1. DAeKTpOHHBIH (OHI HOPMATUBHO-TEXHUYECKOH W HOPMATHBHO-TIPABOBOH HH(OpMaLUH
Koncopuuyma «Konekc», OecruiaTHbINA 3JICKTPOHHBIA (OHA, B KOTOPOM COJAEPIKATCS JOKYMEHTHI
(I)enepaJILHoro " PCTUOHAJIBHOT'O 3aKOHOAATCIILCTBA, HOPMATUBHAA TCXHUYCCKAA NOKYMCHTALlUA U
aBTOPCKHiA cripaBouHbIld KOHTEeHT. — URL: docs.cntd.ru

5. MarepuajbHO-TeXHHUYECKOE o0ecnevyeHune

JleknMOHHBIE W TNPAKTUYECKHUE 3aHATHSA © J1abopaTopHbie pabOThl TMPOBOASATCS B
CIeIMAIM3UPOBaHHBIX aynuTopusix kadenpsl AB2214 u AB2103, ocHaIIEHHBIX COOTBETCTBYIOUINM
UCIIBITATENbHBIM CTEHJI0BBIM 000pYyA0BaHUEM, TUIAKATAMU, HATYPHBIMH 00pa3IiamMu y3JI0B, AeTaleit
MAIlIUH.

IIpu xadenpe paboTaeT KOHCYJIBTALMOHHO-BBIYMCIUTENbHBIN Kiacc AB2209  mns
CaMOCTOSITENIbHOM pa0OoThI, OCHAIICHHBI KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PACYETHBIM U
rpadUYecKuM MporpaMMHBIM 00eCTICUCHHUEM.

6. MeToanuecKue peKOMEeHAAIMHA

6.1 Metoaguueckue peKOMEeHIAINH JJIsl MPENoIaABaTeNsl 0 OPTaHN3AHT
o0yueHus

OcCHOBHBIM TpeOOBaHUEM K MPETOIABAHUIO TUCITUTUIHHEI SBIISIETCS TBOPUYECKUH, TPOOIIEMHO-
JINAJIOTOBBIN TOAXO0/, TO3BOJISIFOIIUN TOBBICUTH HMHTEPEC CTYACHTOB K COJIEPKAHUIO Y4eOHOTO
MaTepuaa.

OcHoBHas GopMa M3yUYEHUS M 3aKPEIUICHUS 3HAHWUW IO ATOW AMCIHMIUIMHE — JIEKIIMOHHAS,
nabopatopHas M npakTuueckas. [IpenonaBarenb AOMKEH MOCIEIOBATENIbHO BBIUUTATh CTYIEHTaM
PN JEKUHMHA, B XOJ€ KOTOPBIX CJEAYyeT COCPEIOTOYWTh BHHUMAHHE Ha KIIOYEBBIX MOMEHTaX
KOHKPETHOI'O TEOPETHYECKOr0 MaTepuala, a TaKKe OpPraHU30BaTh IPOBEJACHUE IPAKTUYECKHUX
3aHATUH TakuM OOpa3oM, 4YTOObI AaKTUBU3UPOBATH MBIIUICHHE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITEJIbHOE HU3BJIEYCHHE HMHU HeoOXoauMmoil MHGOpMaluu U3 PA3IUYHBIX HCTOYHUKOB,
CpPaBHUTEJBHBIM aHAJIM3 METOJOB pPEUICHWH, COMOCTABICHUE TIOJYYEHHBIX PE3YJbTATOB,
(bOopMyIIUPOBKY U apryMEHTAIIMI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE MTPOOJIEMBI.

OcHOBY yueOHBIX 3aHATHI MO AMCHUIUIMHE COCTABISIIOT JieKuuu. B mpouecce oOydeHus
CTYJIEHTOB HCHOJB3YIOTCS PAa3MYHbIe BUABI YUEOHBIX 3aHATUHN (AyJUTOPHBIX U BHEAYIUTOPHBIX):


https://docs.cntd.ru/about
https://online.mospolytech.ru/course/view.php?id=3568
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JIKIIMH, CEeMUHAPCKUE 3aHATHSA, JabopaTopHbIe pabOThl KOHCYIbTalMU U T.A. Ha mepBom 3aHATUH
10 JAHHOM y4eOHOH TUCHMIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYJCHTOB C MOPSIKOM €€ M3Y4CHUs,
PACKpBITh MECTO U POJIb AUCLMIUIMHBI B CUCTEME HAyK, €€ IIPAaKTUYECKOE 3HAYCHUe, JTOBECTU N0
CTYZCHTOB TpeOoBaHuUs KaeaAphl, OTBETUTH HA BOIPOCHI.

B Xoze NEKUMOHHOIO 3aHATHS INPENoJaBaTeNb JOJDKEH Ha3BaTh TEMY, y4eOHBIE BOIIPOCHI,
03HAKOMMWTH CTYJEHTOB C IIEPEYHEM OCHOBHOU M JTONIOJHUTEIBLHOM JINTEPATYPhI 110 TEME 3aHATHUS.

Bo BcTynuTenbHON 4yacTH JIEKIMM 00OCHOBATh MECTO M POJIb W3y4aeMOW TEMbI B yueOHOMU
JUCLHUIIJIMHE, PAcKpbIThb €€ IPAKTUYeCKOoe 3HadyeHWe. Ecim uuTaercs He mepBas JEKUUs, TO
HEOoOXOUMO YBsI3aTh €€ TEeMy C NpeIblaylied, He Hapylias JOTUKH H3JI0KEHUS Yy4eOHOro
MaTepuaia. Jlekuuto cieayer HauMHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U KpYyr TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT paCCMOTPEHBI.

B OCHOBHOIl wYacTM JEKIUH CJEeIyeT pacKpbiTh COAEpKaHHE Y4YEOHBIX BOIPOCOB,
AKIICHTHUPOBAaTh BHUMAaHUE CTYJCHTOB HAa OCHOBHBIX KaTEropusx, SBIEHUAX M IIpoIeccax,
0COOEHHOCTSX UX MPOTEKaHUs. PacKpbIBaTh CYLIHOCTh U COAEPIKAHUE PA3JIMYHBIX TOUEK 3PEHUS U
Hay4yHbIX IIOAXOJOB K OOBSICHEHUIO TeX WM MHBIX sBIEHMH M mpoueccoB. Cuenyer
apryMEHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO HMO3MILHMIO MO CIOPHBIM TEOPETHYECKUM BOIIPOCAM.
ITpuBoauTe NpHUMEpHl. 3alaBaTh IO XOAY HM3JIOKEHUS JIEKIUOHHOTO MaTepuana pUTOPUYECKHE
BONPOCHI M CaMOMY JaBaTh HAa HUX OTBET. OJTO CIOCOOCTBYET aKTHUBHU3ALMHU MBICIUTEIbHOM
JIEATEIIBHOCTH CTYJIEHTOB, IOBBIIICHUIO WX BHHMMAHHA W HMHTEpeca K MaTepualy JICKIWH, €€
conepxanuto. IlpenonaBaTens A0JKEH PYKOBOAUTH pabOTON CTYIEHTOB MO KOHCIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTtepHaja, MOJ4epKUBaTh HEOOXOAMMOCTb OTPaKEHHs B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3yyaeMol TeMbl, 0000 BbIIENSISI KATErOpUIHHBIN anmapar.

B 3akmounTenbHON yacTy JeKIMH HE0O0X0IuMO c(hOpMyIMpPOBaTh OOIINE BBIBOABI 110 TEME,
PacKpBIBAIOIIME COJEp)KAHUE BCEX BOIPOCOB, IOCTABICHHBIX B JeKIUH. OOBABUTH IUIaH
OUYEPEHOT0 CEMUHAPCKOTO MM JabOpaTOPHOTrO 3aHATHA, JaTh KpaTKUe PEKOMEHJIAIMH 10
MOJArOTOBKE CTYJEHTOB K CEeMHMHApy WM JiaboparopHoi pabore. OrpenenuTb MECTO U BpeMs
KOHCYJIbTAIlMH CTY/ACHTaM, I0>KeJIaBIIUM BBICTYIIUTh HA CEMUHApE C JOKJIaJaMHu U pedepaTaMu 1o
aKTyaJbHBIM BOIIPOCAM OOCYX/1a€MON TEMBI.

Lesb IpakTUYECKUX U JIAOOPATOPHBIX 3aHATHH - 00ECIICUUTh KOHTPOJIb YCBOCHHS y4eOHOTO
MaTepHuaia CTyJCHTaMH, pPacCIIMpPeHUEe U YIriyOJeHue 3HAaHUH, MOJTy4YeHHBIX UMM Ha JICKIHAX U B
X0l€ CcaMOCTOSTEeNbHOM paboTel. [loBeimieHne S((HEKTUBHOCTH MPAKTUYECKUX — 3aHATHHA
JIOCTUTaeTCs IMOCPEACTBOM CO3[AaHUS TBOPYECKOM OOCTAaHOBKM, DPACHOJAraroUied CTYIEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IVIAJIOB U CYKIEHHH MO 0OCYXJaeMbIM BOIpPOCAM, >KEIaHHUIO Y
CTYJIEHTOB 11OPa0OTaTh y TOCKHU MPHU PEIICHUH 3a/1a4.

ITocne KaxOoro JIEKIMOHHOTO, Ja0OpaTOPHOIO M IPAKTHYECKOro 3aHATUS CHEeNaTh
COOTBETCTBYIOLIYIO 3allMCh B )KypHajaxX ydeTa IOCEHIaeMOCTH 3aHSTHI CTyIEHTAMH, BBISICHUTH Y
CTapOCT y4e€OHBIX TPYII MPUYHUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpoBOAUTH rpynmnoBble U
WHAVBUYaJIbHBIC KOHCYJIBTAllUU CTYJEHTOB I1I0 BOIIPOCaM, BOSHUKAIOIIMM y CTYJIEHTOB B XOJ€E UX
MOJArOTOBKM K TEKYyILEH U MPOMEXKYTOYHOHN aTTecTally M0 y4eOHON TUCLUIUIMHE, PEKOMEH/10BaTh
B IIOMOII[b Y4eOHBIE U JPyTUe MaTepUalbl, a TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

6.2 MeTozmquKne YKazaHus 1Jist oﬁyqamnmxca 0 OCBOCHHUIO TUCIUIIJINHBI

CaMocTosTenbpHas pa60Ta ABJICTCA  OAHHMM W3  BUAOB  IOJYYCHUSA O6pa30BaHI/I$I
06y‘-IaIOIJ_II/IMI/IC}I W HaIIpaBJICHA Ha:
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® M3ydYeHHE TEOPETUYECKOrO MaTepHala, MOJAr0TOBKA K JEKIMOHHBIM,CEMHHAPCKUM
(MpaKTUYECKUM) 3aHATHIM

® [OIrOTOBKAa K TECTUPOBAHUIO C UCIOJIB30BAHUEM 0011e00pa30BaTEIbHOIO
noprana.

CamocTtosiTenbHasi paboTa CTYIEHTOB MPEACTaBISET COOOW BaKHEWIEe 3BEHO Y4eOHOIO
nporecca, 0e3 TPaBWIbHOM OpraHU3aldU  KOTOPOro OOy4arolmIMiicss HE MOXET ObITh
BBICOKOKBATM(UIIMPOBAHHBIM BBITTYCKHHKOM.

CTyZeHT IOJDKEH MMOMHHUTh, YTO HAYMHATH CAMOCTOSTENILHBIC 3aHATHS CICAYET C MEPBOTO
CeMecCTpa M MPOBOIUTH UX peryisipHO. OueHb BaKHO MPUIOKUTh MAKCUMYM YCHJIHIA, BOJIH, YTOOBI
3aCTaBUTH ceOsl paboOTaTh C MOJIHOM HArpy3KOH ¢ IEPBOTO JHSL.

Kaxaplii CTyIeHT JO0JDKeH caM IUIAHUPOBATh CBOK) CAMOCTOSTENILHYIO Pa0OTy, MCXOMAS U3
CBOMX BO3MOXHOCTEH M MPHOPUTETOB. JTO CTHUMYJHUPYET BBINOJHEHHE pabOThI, co3maeT Oosee
CIIOKOWHYI0 00CTaHOBKY, YTO B HTOTE MOJIOXKHUTEILHO CKa3bIBACTCS HA YCBOCHUU MaTepHUaa.

BaxxHo mosiHEe yuecTh 00CTOSATENbCTBA CBOCH PAaOOTHI, YSICHUTH, YTO SIBJSICTCS TJIAaBHBIM Ha
JTAHHOM JTare, KaKyl TOCIeI0BaTEIbHOCTh paOOTHl BHIOPATh, YTOOBI BBIOJHUTH €€ JYYIe U C
HAMMEHBIIMMH 3aTpaTaMH BPEMEHHU M SHEPTHH.

JInisi TI0I0TBOPHOM Pa0bOThI HEMAJIOBAYKHOE 3HAUCHHE WMEET OOCTAHOBKA, OpraHM3aIlus
pabouero Mecta. Hy)kHO NOOHMTBCS, YTOOBI MECTO PaOOTHI IO BO3MOXKHOCTH OBLIO MOCTOSHHBIM.
PaboTa Ha MpPUBBIYHOM MeCTE JeJaeT ee Ooee MI00TBOPHOM. [IpOIyKTHBHOCTD pabOThI 3aBUCHT
OT MPABWJILHOTO YEPEIOBaHUS TPyAa M OTAbIXa. [103TOMy KaXKible 4ac WM JBa CIEAyeT JejaTh
nepepbiB Ha 10-15 mMuHyT. BBIXOAHBIC IHU JIydllle MOCBSITUTh AKTHBHOMY OTIBIXY, 3aHSATHIM
CIIOPTOM, MPOTYJIKAMH Ha CBEXKEM BO3IyXe U T.J. Jlake mepekirtoueHre ¢ 0OJHOTO BU/Ia YMCTBEHHOI
paboThI Ha IPYTOM MOXKET CIIY>KUTh AKTUBHBIM OT/IBIXOM.

CTy#eHT [OJDKeH TIIOMHUTb, 4YTO B TIpolecce OOyYeHHs BaXXHEHIIYI pOJb HIpacT
caMmocTosTeNbHast padoTa ¢ KHUTroi. HayunThes paboTaTh ¢ KHUroW — BasKHEWIIIas 3a/1a4a CTy ICHTA.
be3 sroro HaBeika OyneT 4Ype3BBIYANHO TPYIHO HM3y4aTh HPOTPAMMHBIA MaTepual, ¥ MHOTO
BpPEMEHH OyIeT MOTPaYeHO HepalMoOHANbHO. PaboTa ¢ KHUIOM CKIIabIBaeTCs M3 YMEHUS MO100paTh
HEOOXOJMMBIC KHHTH, Pa300paThCsi B HHUX, 3aKOHCICKTHPOBATh, BBIOpATh TJIABHOE, YCBOMTH U
NPUMEHHUTD Ha MPAKTHKE.

7. ®OoHJ OLCHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISAA U OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH S

Jlo natel MpoBeACHUS MPOMEKYTOYHON aTTECTAllUU CTYICHT JOJIKEH BBIITOJIHUTH BCE pabOTHI,
MpelyCMOTPEHHBIE HACTOsIIeH pabouelt mporpaMMoOi TUCITUTINHEL.
[lepeuens 00s3aTeIBHBIX Pa0OT, BHIMOIHIEMBIX B TEUCHHE CEMECTpa
* VYCTHBIH ompoc, co0ece1oBaHue
¢ TecrupoBanue
* PemeHue kenc-3a1a4

7.2 IlIkaJja 1 KPUTEPUH OLICHUBAHUSI Pe3yJIbTATOB 00y4eHHs

Pe3ynbTaTsl 00yueHus: OlleHUBAIOTCS MO OayIbHOM 1IKalie, 6ajlibl HAUUCISAIOTCS CTYAEHTY 1O
pe3ysbpTaTaM BBITIOJHEHUS 0053aTeIbHBIX PadoT.
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Ouenka KoaunvecTBo 0a/1710B
OTJINYHO ot 81 no 100
XOpO1LIO ot 61 1o 80
YAOBIJIETBOPUTEITHHO ot 41 no 60
HEYJI0OBJIETBOPUTEIBHO 40 u meHee

7.3 OueHo4YHbIE CPEACTBA

7.3.1. Texyuuii KOHTPOJIb
TeMbl 1J151 yCTHBIX ONIPOCOB

. [lepBoe Ha4yasI0 TEPMOJIMHAMUKY JJIs1 TOTOKA.

. I3MeneHue suTponuu B HeoOpaTuMbIX mpotieccax. [lonstue sxcepreruueckoro KIT/I.
. [lepBas u BTOpas treopembl Kapno. OOpatHblii oOpaTtumslii nukin KapHo.

. DKCeprusi TeTUIOTHI.

. DKceprus NoToka paboyero Tena.

. AHaNUTUYECKOE BBhIpaskeHUE U (OPMYIUPOBKH BTOPOTrO Havaja TEPMOIMHAMUKH.

. [lonsitue TemoemkocTu. Buasl TemioemMkocTeld. Y paBHenue Maiiepa.

~N N L AW

1. VI3MeHeHue SHTPOIHH, SHEPIeTHUECKU OallaHC W yjaelbHas paboTa MIIeaJbHOTO Ta3a B
M30TEPMUYECKOM IIPOLIECCE.

2. VI3MeHeHHne SHTPOMHH, SHEPTeTHUECKUN OalaHC U yielbHas padoTa MACAIbHOTO ra3a B
M30XOpPHOM ITpolLiecce.

3. M3MeHeHue >HTPOMUU, IHEPreTUYECKU OanaHC W yAenbHas paboTa HAEaNbHOrO raza B
n300apHOM Tpoliecce.

4. CpaBHUTH MOTEPU IKCEPTUH MPHU PACIIMPEHUU Ta30B OT AaBiieHus pl no gaBienus p2 6e3
TeriooOMeHa ¢ OKpy’Karollel cpenoil, umeromei temmeparypy 10, ¢ moMomipio Apoccens U B
JeTaHIEpe.

1. HaiiT npupoCT S3HTPONUU U IOTEPIO IKCEPTUU IIPU IPOCCEIUPOBAHUM MJI€ATBHOIO ra3a oT
nasienus pl o nasnenus p2 < pl mpu ycinoBuH, 4TO CKOPOCTH rasa [0 U MOCJIE APOCCENS PaBHBbI.
Kak usmeHuTcs reMieparypa uaeajlbHOro rasa mocie apoccess’?

2. HaiiTu MUHUMAaJIbHYIO YACIbHYIO pabOTy U MOTEPIO SKCEPruM JAJs MEpeBOjia OIHOTO
KuJjiorpamMma rasa npu temneparype TO B xxuzakocts ¢ reMneparypoit T2.

3. OnpenenuTs NPUPOCT SHTPONUU U MoHATHE dKcepreTudeckoro KIIJ nns ternmooOMeHHOro
anmapara.

4. HaiiTh MUHUMATBHYIO HIICATHHYIO pa0dOTy B U30JIMPOBAHHON CUCTEME ISl TIOJICPKAHUS
3aJlaHHON Temnepatypbl Tx npu TemnepaType okpyskatouieit cpeast TO.

5. HaifTu MUHHMManbHOE 3HAYCHHE SHEPIUH, HEOOXOIMMOE ISl HEMpPEepBHIBHOW pabOTHI B
TE€YEHHE OJHMX CYTOK H30JIMPOBAHHOM XOJOJWJIBHON CHCTEMBI XOJIOAONPOU3BOIUTEIBHOCTHIO
10 kBT mpu remneparype oxnaxaaemoit cpenbl -230C u remneparype okpyxatomieit cpenst 270C.

6. Haiitu 3nauenue skcepreruyeckoro KIIJ| ans TemooOMeHHOro ammapaTta «BOAa-BOZa»
IIPU CIEAYIOUINX 3HAYEHUSIX TEMIEPATyp:
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-TeMIiepaTypa OXJaXKJaeMol BOIbI Ha Bxojae B TemooOMmeHHuk 260C, Temmeparypa
OXJIa)KIaeMOI BOIBI Ha BBIXOE U3 TemioooMmennuka 210C;

-TeMIiepaTypa OXJaxJaromeil Boasl Ha Bxoae B TemmooOmeHHuK 70C, Ttemmeparypa
OXJIaKIaroIIei BOJBI HA BBIX01€e U3 Termtooomennnka 120C.

Temnepatypy okpyskarolieii cpesl npuHATh paBHoU 300C.

8. HaiiTu BbIpaskeHue AJis pacueTa 3HTPOIINU Ta3a, MOAUMHSAIONIErocs ypaBHEeHUIo0 BaH-nep-
Baasnbca npu yciioBuu, 4To TEMI0€MKOCTh Ta3za Cv He 3aBUCHUT OT TEMIIEPATYPHI.

9. Kakyro MakcuMasabHyI0 pabOTy MOKHO MOJTYYUTh U3 CUCTEMBI IBYX T€Jl C TeMIepaTypaMu
T10 u T20 (T10 >T20), ecnu 3TU Tena UCIOIL3YIOT B KaY€CTBE COOTBETCTBEHHO HarpeBartels U
XOJIONWIBHUKA B TemioBord Mammuie? Cuntarh, yTo TemioeMkocTh Ten Cl u C2 He 3aBHUCAT OT
temriepatypbl. HailTm okxoHuaTenbHyr0 Temrepatypy T o00oux Ten, Korjga MEXIy HUMH
YCTAaHOBUTCS TEIMJIOBOE PAaBHOBECHE.

IIpuMepsbI TeCTOBOIO 3a1aHUS.

I. OT kakux mapaMeTpoOB 3aBUCUT XOJIOAWIBHBIA KOIPOUIIMEHT HICATLHOTO IHKJIA
BO3AYIIHOW XOJIOUJIBHOW YCTAHOBKH ?

=KonuuecTBo oTIaHHOTO TEIUIa

~Pabora raza npu cxartuu

~KonuuecTtBo oTHUMaeMoro teruia

2. Kaxoii mpouecc OTHOCHUTCS K MOJIOKUTEIBHOMY Tporeccy?
=HarpeB xamueli B neuke 6aHu

~Pabora konauIIMOHEpa B 0drce

~3amMopo3Ka Msca B MOPO3HIIKE

3. Kakoli u3 3TUX METOJI0B HE YUUTHIBAET BEIMYHHY BCEX TOTOKOB?
~MeToz1 BBIUUTAaHUS IKCEPTreTUUECKUX TOTEPh
=MeTo1 IKCEPreTHYECKUX IOTOKOB

Keiic-3agaun

3ananmue (s1):

OneHuTh TEPMOIMHAMUYECKYIO 3PPEKTUBHOCTD NEPEUUCIECHHBIX HUKE CXEM U KOHCTPYKLUN
TO00BIM M3 TPUHATHIX METOJNOB M OINpeAenuTh HauMeHee 3((eKTHBHBIA y3en (yCTpoMcTBO,
poIIECC).

3aganve 1. AMMHMayHas NapOKOMIIPECCHOHHAs XOJOAWJIbHAs YCTaHOBKA, CXe€Ma KOTOPOM
MIpe/ICTaBJIeHa Ha PUCYHKE.
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Cxema KomnpeccHouuoi XOJOJAHABHO! VCTAaHOBKH,

f—x - i
OJNOAHALHAA Kamepa; [/ — KoMnpeceop; [i] — Hecnapureas: fV — PErYAHPYIOIHE BeHTHAL: V

AeHcaTop.
P — KOH-

Temneparypa B kamepe T,=271K, Ttemneparypa okpyxawomed cpeasl To=293K,
XOJIOJIOMPOU3BOAUTENBHOCTD YCTAHOBKH 10 ucnaputento Q=90 kBT. XnagareHT — aMMHuax.

Temnepatypa kunenus xjagareHta B ucnapureie T,=261K, temnepaTtypa napa Ha BXoJA€ B
komnpeccop T;=263K, temmneparypa mapa Ha BbIxoAe M3 kKommpeccopa T,=392K, Temmeparypa
koHaeHcanuu T, =301K, Temneparypa *KUJIKOCTH Ha BbIxoje u3 KoHaeHcaTtopa T;=298K.

[ToTepsimu naBieHus B UCHIApUTEIIE U KOHJIEHCATOPE U 3aTpaTaMy SHEPIMH Ha IPUBOJ HAcoca
XJIaZIOHOCHUTENS IpeHeOpeyb.

Mexannueckuit KIIJ[ xommpeccopa n,=0,83, KIIJ[ mnpuBogHOro 3J€KTpOABUTATENS
KoMImpeccopa 1,,=0,9.

Temneparypa
XJIAZIOHOCUTENS Ha BbIXoae M3 ucnapurens To=260K, ynenbHas TEIIOEMKOCTb XJIAJOHOCHUTENS

c=2,85 x/Ix/xr-K, nepenan Temmnepatyp mo oxjaxaaromieii Bojae Ha konaeHcarope AT=7K.

XJIAIOHOCUTENIT Ha BXxoae B wucnaputens [=268K, Temmnepatypa



14

3amanue 2. BogoammuauyHas aOcopOLMOHHAs XOJIOAWIbHAs YCTAHOBKA, CXeMa KOTOPOM
IIPEJICTaBIEHA HA PUCYHKE.

Reranmdameen
fofa

)

B AR o (73
i —— ————

LrL
e

S F ]

O mwe dowhif R
doa

Cxema oancctynenyatofi aGcopfumonnedl XoN0AHALHON VCTIHOBKN.
iepatop; I — nedaermatop; Hf—peurnr}mamg: IV — atGcopfiep: ¥ = tenacotmennus: VI —
i BeRTHAL pacTeope: VI — koHnencaTop; VI — oxaafwrens; [X— ucnapurteas; Y—uarpe-
paccona; Xl = npoccenchnit BenTHas xdazoaresta: AN — xosoanabsar kasepa.

nATEAL

Pacuernas xomomomnpousBoguTenbHOCTh ycTaHOBKH Q,~1000 xBt, Ttemmeparypa B
XOIOAUIBHOM Kamepe t,=-1°C, Temneparypa okpyxaromeit cpenst t=20°C.

Jns momorpeBa WCMOJIB3YIOT HACBIMIEHHBIM BOASHOW map (CTEmeHb CYXOCTH X=1) ¢
abcomoTHRIM JaBieHueM 5,88 Oap. KonmeHncar mapa, BBRIXOIAIUN W3 XOJOIWIBLHOM YCTaHOBKH,
MMeEEeT TeMITepaTypy HACBIIIEHUS, COOTBETCTBYIOIIYIO AaBieHHIO 5,88 6ap (cTeneHsb cyxocTtu x=0).

Bopna, ucnonb3yemas anis oxnaxiaeHus aediermaropa, abcopdbepa M KOHIEHCATOpa, UMEET
temneparypy t,=20°C. OcTanbHble mapaMeTpsl paboYMX TN B OTAEIBHBIX TOYKAaX B COOTBETCTBUH
CO cXeMoM, 0003HaUYEHHUS U XapaKTEPUCTHUKHA HACOCOB MPUBEICHBI B TAOMHIAX (CM. CTp. 2).

VYkazanue: A pacueToB  PEKOMEHJYEeTCsl  HUCIOJb30BaTh  JUArpaMMbl  COCTOSIHUS
BOJI0OAMMHUAYHON CMECH «IHTAJBIUSA-KOHIIEHTPALHS U «IHTPOMUSI-KOHIIEHTPALIHSD)

Jlnst pacdera mpupanieHus yAeIbHOM SKCeprun XJIaJJOHOCUTENs (paccolia) MpUHATh 3HaYCHHE
TeMmIepaTyphl Hadana orcuera ty=-5°C. Y 1enpHas TeIoeMKoCTh XIagoHocurens ¢=3,35 kJx/kr-K.
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3ananue 3. [lapoaxkeKTopHas XOJIOAMJIbHAS YCTaHOBKAa, CXEMa KOTOPOW NpPEJCTAaBIECHAa Ha
PHUCYHKE.

PacuetHas X0JI0AOMPOU3BOIUTENLHOCTh ycTaHOBKHM Q,=348,8 «kBrt, mms ee paboThl
UCTIONB3YIOT BOASHOM map ¢ abcomorHbiM naBienuem 0,686 Mlla u pacxomom 0,71 «kr/c.
Temmeparypa BOJBI, MOCTYyHAIONIEH OT MOTpeOuTENeil X0JI0/1a B XOJIOMIBHYIO YCTAaHOBKY, paBHA
8°C. Tlocne ee OXJ@KIEHHsI B UCHIAPUTENE 3@ CUET KHUIIEHUS NPH abCcoMOTHOM naBiaenun 784 Tla
OXJIAJKICHHYIO BOJY BO3BPAILAIOT MOTpebuTeNsaM xonozaa ¢ temneparypoi 4°C. Jlis KOHAeH Ay
mapa IOABOAAT OXJAKJAIOUIYI0 BOIy, KOTOpas HarpeBaercss or Ttemmeparypsl 28°C 1o
temneparypsl 34,5°C npu pacxozne 78,85 kr/c.

VYka3zaHue: nmpu pacueTax YIEJbHOM SKCEpruM Tella PEeKOMEHAYEeTCsl B KauecTBe Hayaia
OTCYETa NPHMHATH COCTOSIHHME KUAKON Boabl 1pu Temreparype 20°C u masnenun 0,098 MIla. Bo
n30exaHue OTPULATENIbHBIX 3HAYEHWH SKCepruM KO BCEM IIOJydyaeMbIM B IIpoliecce pacueTa
3HAYEHUSIM 3KCEPrUH ceayeT 100aBIsATh NOCTOSHHYIO BeIMYUHY, paBHYyI0 138,14 kJx/KT.
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P
Pabevud aog —f [\" 1 E
g ] . T
@ — | Brsoredenian
=3 fody
® | T&
== @
|
\15, |
o) TN
= 1 ‘T
@ @ |
s sodenmeq .5*_T oA
0 et b
Cxema naposmextoprofl XOJ0LHABHON YCTANOBKY,
{— HEMR PHTETE, Il = ocwosnroft wwektop; [N — ocuoruofl wowmescatop: (V — monoMorarenbipe 3 HeE-

TORG; ¥ — BCOOMOCLTE/IbEME KOHZEHCATORL: VI — Apocceanieil DesTial

[TapameTpsl paboyero Tena B HapoIKEKTOPHON XOJOAUIBHON YCTAaHOBKE (CM. PUCYHOK).

Homep Touks Pacxon G, anaen T
Ha pac. rc.e.u'-:l % ﬂdB}t’;’:E i Te“r}?nnac.}rpa
I 2 552 6,86 ==
2 75 000 0,98 2
3 75000 0, 00784 4
4 283 BED 2,04 28
3 283 850 2,94 34,5
& 2 404 0,0627 37.3
ol 148 1,029 a0
LI | 2400 6,86
] 152 6,86 -
1Y 266 500 2,94 28 [
i 266 500 2,94 34,5 |
12 576 0,0627 7.3
13 576 0,00784 4
14 2026 0,0627 e
15 2926 0,0627 37.3
16 576 0,00784 —
17 a0 0,0627 -
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3ananue 4. KoHauimoHep, cxeMa KOTOPOTro IpPEJCTaBIeHa HAa PUCYHKE, MU ero paboTe B
pexxume oborpeBa (3UMHee BpeMms).

Diopammsni _
f faalyr Kowduessumodamnsid
3 i dordux
\ v F
j,\ oot
0y [T WA
Beadyx ga e \
SHEYHC e S ¥ P H
Lpedu -
o 'y 3
?w?
I wi o
devwmmgnn )
dode {emugod
Teant-um f2eum
ZAaf00zenm

Cxexa RORIHUHORHDYIOMETS ofopyaonaniy,

Py
CMECHTENLHAR Kamepa; Jf — dansrp; Jif — OREABAPHTAABHEIT T

s . — I ¥
eluA; ¥V — Kounenod Tenaeobyennny: w_nem_"wmp enAcofMennay; [V —

HAMEDPR apo-

[TapamMeTphl BO3yXa B TOYKaX COTNIACHO PUCYHKY: ti=-13C, 0=50%, po=0,098 MIla;

t:=20°C, ¢:=55%; ts=21°C, ¢s=50%; Temmeparypa rperomeii cpeasl (Boaa) ti= tm=60°C;

TeMIepaTypa BOIABI Ha BBEIXOJAE M3 TemnooomeHHukoB: tn=40°C, ty=45°C. Temmeparypa
opomaromei Boasl tyi= t,,=8"C. OTHOmEeHHe pacxoaa 060poTHOro Bo3ayxa G K PacXomy CBEXKEro
Bo3ayxa Go paBHo 1,38. [ToTepssMu B OKpy>Karollyto cpeay U MOIIHOCTbIO IPUBOIHOTO JABUTATENS
BEHTWJISITOPA MpeHeOpeyb, MPOIECC YBIAKHEHUS CYUTATh U309HTAIBITHBIM.

3ananue 5. KoHaunuoHep, cxemMa KOTOPOro MpPEJCTaBlIeHAa Ha PUCYHKE, IIpU ero padore B
peKUMe OXJIaKICHUs (JIeTHEE BpeMs).

[TapameTpsl BO3/IyXa B TOUKaX cOrNacHo pucyHky: t=30°C, ¢=50%, po=0,098 MIIa;

t:=22°C, ¢1=55%; ts=23°C, ¢s=50%; Temmeparypa oxjnaxaarouei cpeasl (Boaa) t= tn=7°C;

TeMmIeparypa BOIbl Ha BbIxole W3 TemioooMenuukos: tp=12°C, tv=10°C. Temmeparypa
OporIaIIel BOabI tyi= t,,=8"C. OTHOIIEHHE pacxojia 060pOTHOro Bo3ayxa Gi K pacXxo.y CBEKEro
Bo3zayxa G paBHO 1,38. [loTepssMu B OKpYXKaroLIyl0 CpeLy U MOIIHOCTBIO IIPUBOJIHOIO ABUIATENS
BEHTHJISITOPA MIpeHeOpeyb, MPOLECC YBIAKHEHUS CUUTATh N30 HTAJIBITHBIM.
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Diapomuni

Boadiyr ' Aneduguomantonssig
1 I dorfyx
A !

\41\}\ F

7 ‘i\\h ]
6, | \
Beafyr gy N ’é A 0
Ry e 4

fpedar : g
e Rl 'F
fwi‘ or
T wi
foowawyan -
foda FReag
2ewm
Teang-ung s
ZAadazenm

Cxema xouanunonupyiomero ofo DYIOBAHNS,

! — cuecntensuan KaMmepa; Jf — dwmwrpy 110 — MPEADBE DHTEA L HEL] TeNAsaGManHy;
wenms, Vo — goumgenod remaceOMensnk: ¥V — papy

IV — sameps apg-
HARTOR.
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3ananue 6. I'paaupHs, cxema KOTOpPOH IPEICTaBJICHA HAa PUCYHKE.

" Hapamerprl Baawnoro BOZAyXa B rpajHpue

T Fo.¥e ! —_— .
| 2 5
H g = CTenens BRaMN-
i wi f, 1 . Te.\i.'n;pat}'pg. | lasnenne, = 532 noctE Xy
S S ST £% c | Gap E5 ;| wmoas Hidwmoas
W_ wl‘c_y o’ i 2. EF | cyxoro mosmyxa
(NNR S ARRUERRAREY| 2 582
i I1I|||1I|4|:1!t i |
| Z 3 i | 215’ 0,985 60 0,01045
a2 3 2 5 1 0,98 97 0,03211 |

Cxema rpazupHu.

Pacxon Bomsl uepe3 rpamupHio G,=2150-10° kr/gac, TemmepaTypa BOAbI Ha BXOJAE B
rpagupHio t,;=34°C, Ha BBIXOZE 1,,,2=26"C, mapaMeTphl BO3[AyXa, MOCTYHAOIIETO B IPAJUPHIO M
MOKHJIAIOMIETO ee (TOYKH 1 ¥ 2 COOTBETCTBEHHO) MPUBEACHHI B Tabmuie. Bo3myX, BRIXOASIIUN 13
TpaJpHU, CONEPKUT KarelIbKH BOJBI B KomdecTBe g,=0,176 Kr/KMoib cyxoro Bo3myxa. Pacxon
BO3yXa N,=57683 KI/KMOJb CyXOro BO3JyXa B YacC MPU yKa3aHHOM PacXoJe OXJIaKIAeMOW BOJIEHI.
[Totepu BonbIAG,, B pe3ysibTaTe €€ UCIapeHus U YHOCa Kamesb cocTaBisAoT 32660 kr/ydac.

[TapameTpsl OKpyxaromero Bosmyxa: t=15°C, ¢=60%, p¢=0,0986 MIla. Ilpu pacuere
OKCEPTHH BIAXKHOTO BO3IyXa M BOZABI B Ka4eCTBE COCTOSIHUS OTCYETa MPUHATH COCTOSHUE CYXOTO
BO3[lyXa B OKpY)KalIled cpele M BOJISHOTO Mapa, COAEpXkallerocs B OKpyXarollel cpene.

VY nenpHas TEIII0EMKOCTh BOABI Cyw—4,186 KJ[K/KT.
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3ananue 7. AMMHMauHas MAapOKOMIIPECCHOHHAs XOJIOJWIbHAs YCTaHOBKA, CXE€Ma KOTOPOM
IIPEJICTaBIEHA HA PUCYHKE.

T E).
@' { 5 oo @ ﬂ"‘—’T—'—:——-—:i

F _“"f_: — ' A
4 Y| = .
_-Q‘_. -l Gr ;:__T a"'
b _ “_IJ_"‘F"{_““"'__“‘ doda Paceaa _Z
# /
at [} L7
J o

Cxema KOMOpeccHOHHOH XOJA0IHALHOM YCTaHOBKH,

! — XoacanasHas Kaume a; Il —
ACHEATOR . Kounpeccop; I — ucnapureas; 1V — peryaupyiouui BEHTHAL, V¥ — go-

Temneparypa B kamepe T,=260K, Ttemneparypa okpyxkawomed cpeasl To=293K,
XOJIOJIONTPOU3BOIUTENBHOCTD YCTAHOBKH 10 ucnapurtento Q=90 kBT. XnagareHT — aMMHax.

Temnepatypa kunenus xjagareHta B ucnapureie 1,=249K, temnepaTypa napa Ha BXOJ€ B
komnpeccop T:;=253K, temmneparypa mapa Ha BbIxoAe u3 kommpeccopa T,=402K, Temmeparypa
konaeHcanuu T, =301K, Temneparypa *KUJIKOCTH Ha BbIxoje U3 KoHaeHcaTtopa T;=298K.

[ToTepsiMu naBieHus B UCIapUTENIe U KOHJEHCATOPE U 3aTpaTaMu YHEPIHH Ha MPUBOJ Hacoca
XJIaJOHOCUTEIIS TPeHeOpeyb.

Mexannueckuit KIIJ[ xommpeccopa n,=0,83, KIIJ[ mnpuBogHOro 3JeKTpoABUTATENS
KoMImpeccopa 1,,=0,9.

Temnepatypa xjJaJoHOcUTeNns Ha Bxoxe B ucnapurens 15=258K, Temmepatypa
XJIaIOHOCHUTENA Ha BhIXoAe W3 ucnaputens To=253K, ynenpHas TEIIOEMKOCTb XJIaJOHOCHTENS
c=2,85 x/[x/xr-K, nepenan remmnepatyp 1o oxjaxaaromiei Boje Ha konaencatope AT=7K.



21

3a,Z[aHI/Ie 8. ]_[I/IKJ'I OXKXMXKCHUA BO3AYyXa OAHOKPATHBIM JAPOCCCIMPOBAHUCM, CXEMa KOTOPOTO

Mpe/ICTaBJICHA HA PUCYHKE.
faMnpecodg

k] .
|/ Apacs EMbAbIEL

HAGTITR

Cxema  UHKAR © OLHOKPATHHM
apoccemipopaiien

TemnepaTtypa Bo3ayxa Ha Bxojae B kommnpeccop 303K, masnenne npsimoro motoka 20 MlIla,
TEIUIONPUTOK U3 OKpyxatomiei cpenbl 8 k/lx Ha 1 kr cxxatoro Bo3nyxa, Henopekynepauus SK,
JIOJISL J)KUJIKOCTHU 1iocie apoccenupoBanus y=0,054. PacueTr npoBectn Ha 1 Kr )KHIKOTO BO3AyXa C
UCIOJIb30BaHueEM auarpaMmsbl T-s. ['MapaBindecKkuM CONPOTUBICHUEM TPAKTOB MPEeHEOpeUb.



22

3amanue 9. llukn OXMXKEHMsT BO3AyXa C IOPUIHEBBIM JIETAHAEPOM, CXeMa KOTOpOro
IIPEJICTaBIEHA HA PUCYHKE.

r‘r'ar-:rn,usrc'ap a1

283
2y 4 e - 275

F——(f-z)

Jemandep
e hq

-2

fH-.z}

- 1

Cxema nukiia (a) u m300pakeHue mporeccoB Ha guarpamme T-s (0).

[aBnenue Bo3nyxa B mukie p>=16 MIla. Bo3nyx pacmmpsitor B nerangepe (KILJ nerannepa
Nai=0,7) ot 16 MIla no 0,6 MIla, mocne uero apoccenupytot a0 0,1 MIla. Temneparypa Bo3myxa
nepen aeranaepom T:=276K. Henopekymnepanus Ha TEMJIOM KOHIIE TeruiooOMeHHuKa At,=5K.

[Torepu xonoaa B okpy»karolyto cpeay qs=182 J[x/Moub, U3 HUX:

- Ha TerutooOMeHHuke T-1 qs3'=0 Jx/Mounb;

- Ha TeruiooOMeHHuke T-2 q;3"=122 J)x/Mounb;

- Ha TeruiooOMeHHuKe T-3 q3"'=60 J{x/Mob.

Temneparypa T,=293K.

IIpu pacuere pekoMeHAyeTcs 3a/laBaTh pa3HOCTb TEMIIEpAaTyp Ha XOJOJHOM KOHIIE
teriooOMeHHuka T-2 B nuanazone Atn=5...12K ¢ nocnenyromeld npoBepkoil AeMCTBUTEIbHON
pPa3sHOCTH TeMIEpaTyp TO BCeH JIMHE TEINIOOOMEHHUKA. 3HAYeHHE MHHUMAIBHOW paboThHI
OXWXKeHust l,, Ans panHoro nwkiaa mnpuHsaTh paBHod 0,71MJDx/kr, KIIJ[ mnepemarounbix
MexaHnu3moB 1,=0,8. ['napaBnnyeckue noTepu B TEIMJIOOOMEHHBIX almapaTax U TpyOax yuHThIBaTh
C TOMOIIbI0 TonpaBoyHoro kodddummenta K.=1,1 myreM yMHOXXeHHs Ha 3TOT KOI(PQPHUIMECHT
OTHOIIECHUS JaBICHUHN (P P1) IPH BBIYUCIEHUU YJEIBHOTO PacXxo/ia SHEPTUH.
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3amanue 10. Lukn oxmwkeHus Bo3ayxa ¢ TypOOJeTaHAepOM, cXeMa KOTOPOro MpeacTaBiIeHa
Ha PUCYHKE.

ModaTHELITOGAdAL O UHHT MISHAS LRSI
T =

PaboTa ycranoBku ompenensieTcs cienyromumu napamerpamu: KIIJ xommpeccopa 1,=0,6;
KIIJ neranmepa nw=0,75; Hemopekynepauuss AT=3K; nepenan ngaBieHHUs Ha BXOMSIIEM IMOTOKE
Ap:=0,025MIla, na ucxonsamem notoke Aps=0,023MIla; norepu x0510/1a B OKPYKAIOIIYIO Cpeay
AQx=2,94 JIx/uac-xr. JlaBnenue Ha BbIxojae u3 kommpeccopa p;=0,5MIla, Temneparypa KuIKOTO
BO3/lyXa Ha BbIXxoJe u3 ycraHoBkM T,=82,5K, naBnenue Ha Beixozae u3 aeranjepa ps=p.=0,123Mlla.
Temnepatypa okpyxatwmeir cpeasl T=300K, abGcomoTHOe naBleHHE OKPY)KAIOUIEH Cpeabl
po=0,1MI]a.

Vkazanusa: 1.Ilpu ananuze cuuTaTh, 4YTO BCE MOTEPU JAABICHUS HUMEIOT MECTO B
teruiooOMenHuke a. 2. [loTepu xomona B OKPYXAlOMIYI0 Cpeay MPUHUMATh ISl MUHUMAIIbHOMN
TEeMIIepaTypbl B yCTaHOBKE T,.



24

3amanue 11. IlapokommpeccuonHas xomomwnbHas MmamuHbl ([IKXM), cxema koTopoit

IIpEJICTaBIEHA HA PUCYHKE.

HenictBurensublil ukia [IKXM noka3ate Ha quarpammax T-S u P-1

KoHoeHcaTop
P . 1
] ! 2
¥ TennoHocHT 2Nk ﬁl_ﬂ’__
4
y
»! PB
HKnagoHocHTE Nk
1 A Y fi
.
Mcnaputene

I

Fomnpeccop

HUcxonusie nanusie: xiamareut R134a

Xoaomonpou3BoAUTENbHOCTE: 10 kBT
Temnepamypa kunexusi: -15°C
Temnepamypa koHOeHcauyuu: 40°C

Ileperpes B ucnapurene: SK

Ilepeoxnaxnenue B konaeHcarope: SK

[ToTepu naBnenus Ha BcacsiBanuu 410 kI1a
[Totepu naBnenus Ha HarHeTanuu 5830 klla
[Torepu MOIIHOCTH Ha TPEHHUE B KOMIIpeccope
0,596 xBT

Koadunuent nogaun kommnpeccopa 0,631
Nunuxaropuseiit K111 kommpeccopa 0,726

KITJI MPUBOIHOTO BJIEKTPOJBUTATEIIS
kommpeccopa 0,855

KonneHncarop BO3IymIHOTO oXjaxaAeHHs. TemmepaTypa BO3AyxXa Ha BXOJIe B KOHJIEHCATOP
30°C, na BeIXOne M3 KoHAeHcaTopa 34°C. XnagoHocurenb: 35% pacTBOP STHIIEHIIIUMKONSA B BOJIE.
Temneparypa XJIaJOHOCHTENS Ha BXojae B uchapurenb Munyc 7°C, Ha BBIXOJE M3 HCIAPUTENIS

munyc 12°C
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3ananue 12. Bo3nyxopa3nenuTenbHas yCTaHOBKA, CX€Ma M LIMKJ KOTOPOW IPEICTaBJIEHbI HA
PHUCYHKE

———

Cxema npocteiteit BPY u ee nukn na quarpamme T-s:
0...5 — Touku npouecca; K — komnpeccop; PT — pekyrneparuBHblii TEIII000MEHHUK;
PK — paznenurensHas konoHHa; [Ip — npoccens.

[TapameTtpsl mpornecca: po=0,1MIla, Ti=290K, p;=10MlIla, T\= T;=290K. B npouecce paboTs
BPY Bo3myx pasnensioT Ha KuCIOpoX (MaccoBas 10N g0,=23,2%) W a30T (MaccoBas OIS
2no=76,8%). M3orepmuueckuii KIIJ[ kommpeccopa npussTh paBHbIM 0,6.

3ananue 13. IlapokommpeccuonHass xonomwibHas MamuHbel (ITKXM), cxema koropoit
npejactaBieHa Ha pucyHke. JleictBurensHbiil nuki [IKXM nokaszates Ha auarpammax T-S u P-1

KoHoeHcaTap Hcxonusle nauasle: xiaagareut R134a
- * Xo0510A01pON3BOAUTENBHOCTD: 10 KBT
1 1 z . _450
' Ifd_.__g'l l Temnepamypa kuneHus: -15°C )
¥ Tenn oo T e | Temnepamypa koHOeHcayuu: 40°C
4 =1 [Teperpes B ucnapurene: SK
& [Tepeoxnaxnaenue B konaeHcarope: SK

= PE

[ToTepu naBnenus Ha BcacsiBanuu 410 klla

} fnapoHocuTE b ¢ [Torepu naBnenust Ha Haruetanuu 5830 klla
54 &
L ]
N Komnpeccop [Torepr MOIIHOCTM Ha TPEHUE B KOMIIPECCOPE
0,596 kBTt
Mcnaputens

Koaddumuent nomaun kommpeccopa 0,631
Nunukaropueiit K111 komnpeccopa 0,726

KII/] mpuBOAHOTO 3JEKTPOJABUTATENSI KOMIIpECCOopa
0,855
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3amanue 14. Ilapoxommpeccuonnslii TermaoBoit Hacoc (IIKTH), cxema koTtoporo
npenacrasieHa Ha pucyHke. JenictButenshbiil nuki [IKTH nokasare Ha nuarpammax T-S u P-1

t=T0°C

[IpuHnunuaneHas cxema NapoKOMIPECCHOHHOTOo TemnoBoro Hacoca (IIKTH):
1 — xomnpeccop; 2 — KOHJIEHCATOP; 3 — IPOCCENbHBIN BEHTHIIb;
4 — ncmapurens; 5 — OTaIUIMBaEMOE OMEIIEHNE; 6 — HACOCHI.

Ucxonubie nanHbIe:

Xnanarent RC318 (okradropunkinobyran), Temmeparypa Kunenus B wucnapurene 2°C,
Temneparypa konaencamuu 75°C, maccosbiit pacxon 0,2 kr/c. TemmoHocuTenb BoA.

[Tonuei KIIJI kommpeccopa Mwow=0,65, KIIJI mpuBOaHOTO 37€KTpOABHUIaTENsl KOMIIpEccopa
M:=0,9. Mexannveckuit KIIJ[ kaxmoro m3 nHacocoB mM,=0,8, KIIJ| kaxgoro w3 mnpuBOAHBIX
AJIEKTPOJBUIATENIC HACOCOB M,,=0,9.

[ToTepsiMu gaBiieHUs B BOASHBIX TPYyOONpoOBOIaX U TPyOONIPOBOJAX XOJOIMUIBHOTO KOHTYP, a
TaK)Ke TeII000MEHOM MeX 1y TpyOOIpOBOIaMHU U OKPY KaloIel cpejoil mpeHeopeyb.



27

3a,Z[aHI/Ie 15. HapOKOMHpeCCI/IOHHHﬁ TEIIOBOM HAcoC C MPOMECIKYTOYHBIM TEIIO0OMEHHHKOM

(IIKTH c IIT), cxema KOTOpOro NpeACTaBI€Ha HAa PUCYHKE (IIOJIOTPEB 110J1a B KHJIOM IIOMELIECHUH).

Hemicteurensubit uki [IKTH ¢ IIT nokaszate Ha auarpammax T-S u P-1

B ammnaren LLH AN BH K
TEMMHCHTEN

TEMIHKIMEH HHE

m‘ [Tprosseswsy TouHEd

k1

Hpoce enk HEl
BEHTHIE

4 ' Xnanareur

Hlies ko mom H LA Nk sl
TENMOHEHTEN L

Hcxonnele  naHHble:  xyagareHT R125  (menTtadropstaH),  HHM3KONOTEHLUAIbHBIN

TEIJIOHOCHUTEIb 24% BOJHBIM PacTBOP 3TUJICHTIIMKOJIA.

TerioBas Harpyska Q=3 kBT;

TeMIepaTypa HU3KOMOTEHIIMAIILHOTO TETUIOHOCUTENSI Ha BXOJE B WCHAPUTENh TEIIOBOTO
Hacoca 5°C;

TeMIIepaTypa HU3KOMOTEHIIMAFHOT'O TEIUIOHOCUTENSI Ha BBIXOJIE U3 UCHApUTENsl TEIIOBOTO
Hacoca munyc 2°C;

TEeMIIepaTypa BBICOKOIIOTEHIIMAILHOIO TEIIOHOCUTENs (BOABI) Ha BXOJE B KOHJIEHCATOP
TermoBoro Hacoca 35°C

TeMIIepaTypa BEICOKOTIOTEHIIMAIBHOTO TETJIOHOCUTENS (BOJIBI) HA BBIXOJIE M3 KOHIIEHCATOpA
TerioBoro Hacoca 42°C

TeMIIEpaTypa oOKpyxkaromei cpeasl to munyc 10°C;

TEMIIEpaTypa KMIIEHHs XJIaJarenra B ucrnapurene Mmunyc 5°C;

TeMIepaTypa KOHIEHCAMH XJIaJarenra B Konaencarope 45°C;

TeMIepaTypa XJIaJareHTa Ha BBIXOJIE U3 ucnapurens Munyc 5°C;

neperpes napa xjagareHta Ha Boixoze u3 [T SK;

TeMIIepaTypa XJIaJareHTa Ha BhIXOJie M3 KoHaeHcaropa 42°C;

TeMIIepaTypa XjuajaarenTa Ha Beixoje u3 11T 38°C.

[Tonuei KIIJI kommpeccopa Mwow=0,65, KIIJI mpuBOaHOTO 37€KTpOABUTaTENsI KOMIIpEccopa

M»=0,9. Mexannueckuii KIIJI xaxmoro u3 HacocoB Teronocurenen 1,=0,8, KIIJI kaxmgoro u3
MIPUBOJIHBIX AJIEKTPOABUTATENEH HACOCOB 15,=0,9.

HOTCprMI/I JaBJICHHUA B pr6onp0Boz[aX TEIUIOHOCHUTEIICH M pr6onp0Boz(ax XOJIOAUJIBHOI'O

KOHTYP, a TaK)Ke TeINI00OMEHOM MeXly TpyOOIpoBOIaMU U OKpY Karollel cpefiod mpeHedpeyb.



28

3a,Z[aHI/Ie 16. HapOKOMHpeCCI/IOHHHﬁ TEIIOBOM HAcoC C MPOMECIKYTOYHBIM TEIIO0OMEHHHKOM

u nepeoxisiagurenem (IIKTH c IIT u I110), cxema koToporo npeacTaBieHa Ha pUCyHKe (OTOIJICHUE

skusoro nomennenus). [Jericreurensubiit ki [IKTH ¢ IIT u 1O noka3ate Ha nuarpammax T-S u

P-1

Bricoronoren L HAM LHEL
TEMMFHOCHTE B

JK HEATO]
[Mepenxna- e i

ANTENE R
Kaomanpesceop
L.k J]'a.

m' [pomeemscy TomH e

TENM{HKIMEHH HE

36

Jpoeoens Hi
BEHT Wk

Hemapurens
LA ~Xnanarenr

]

His eonmome HURansH i
TEN IO UTET R

Ucxonuble pansble: xmagareHT RC318 (okxtadgToprukinoOyTaH), HH3KONOTEHIMAIbHBIN

TCIINIOHOCHUTEIIb BOJA.

TemioBas Harpy3ka Q= 20 kBT;

TeMIepaTypa HU3KONOTEHIMAJIbHOIO TEIJIOHOCHUTENS Ha BXOJE B MCIAPUTENb TEIUIOBOIO
Hacoca 8°C;

TeMIepaTypa HU3KOMOTEHIIMAIbHOI'O TEIUIOHOCUTENSI Ha BBIXOJE U3 UCHApUTENs TEIIOBOIO
Hacoca 3°C;

TeMIIepaTypa BbICOKOIOTEHIMAIBLHOIO TEIUIOHOCUTENS (BOJIbI) HA BXOJIE B MEPEOXJIAAUTEIND
TemoBoro Hacoca 45°C

TeMIIepaTypa BHICOKOMOTEHIIUATBHOTO TEIJIOHOCUTENS (BOJIbI) HA BBIXOJIE M3 KOHJIEHCATOpa
TeroBoro Hacoca 60°C

TeMIepaTypa oKpyskaroiei cpenpt t=0°C;

TeMIepaTypa KMIeHus Xjajarenra B ucnapurene 2°C;

TeMIepaTypa KOHIEHCAIMH XJIaJareHra B Konaencarope 65°C;

TeMIepaTypa XJagareHra Ha Beixoje u3 ucnapurens 2°C;

neperpes napa xjiajaarenra Ha Beixoge u3 [T 5K;

TeMIIepaTypa XJiaJareHTa Ha BbIXOJI€ U3 Konaencaropa 65°C;

TeMIepaTypa Xjiaaarenra Ha seixoze us 10 62°C

TemIeparypa xyuaaarenra Ha Beixoe us IT 58°C.

[Momusii KITJ] xommpeccopa Mwow=0,65, KIIJI mprBOoAHOTO 3JIEKTpOABUTATENSI KOMIIpEccopa

M,-=0,9. Mexannueckuii KIIJ[ kaxxmoro u3 HacocoB Teronocureneit 1,=0,8, KIIJ kaxmoro u3

MIPUBOIHBIX JIEKTPOJBUTATENEH HACOCOB M,,=0,9.

[TotepsiMmu naBieHust B TpyOONpoBOJaX TEIJIOHOCUTENEH U TpyOOINpPOBOJaxX XOJIOAUIBLHOTO

KOHTYD, a TaK)Ke TEIJI000MEHOM MEXIy TPYOOIPOBOJaMHU U OKPYIKAIOIIEH Cpeiod MpeHeOpeyb.
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3ananue 17. BozaymiHas XonoauiabHas yCTaHOBKA (CM. PHC.).

3amano: xonoponpousBoauTeabHocTh Q2i=10 kBT, Temneparypa pabodero Tena Ha BBIXOJE
13 xonoauibHOM kamepsl txTt=-10 0C, a Ha Bbixoze u3 oxuaautens toc=20 oC, cTeneHb NOBBILLIECHUS
JABJICHHUSI BO3AyXa B Kommpeccope n=4, aamabaTHbii kodddummeHt kommpeccopa nk=0,82, a
BHyTpeHHul otHocutenbHblil KI1/] neranaepa nu=0,84.

CaoiicTBa pabouero tena BXY NpuHATH COOTBETCTBYIOIIMMU JBYXaTOMHOMY HIEAIbHOMY
BO3JIyXYy C C,=const

e i =

Cxema BO3nymHOM XonoAwibHOM yctaHoBku: K — xommpeccop; OXJI — oxmagurens; D —
nerannep; XK — xonoaunbHasg kamepa; /1 — anexkrpoasurarens; G — pacxon Bo3ayxa

L J
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3ananue 18. [lapokoMnpeccroHHas X0I0AWIbHAS YCTaHOBKA. XJagareHt — R22.

_ __._.G} ;_r,_ _________ -

L 4

[TapokoMmpeccuoHHas XOJIOAUIbHAS YCTaHOBKA
Temneparypa xonaencamu t5=35°C, toc=20°C, Temneparypa B XOJIOIUIBHON Kamepe ty=-20

°C, Temmneparypa KuneHus t,=-27°C, cTenenb cyxocTu ()peoHa Ha BHIXOJE M3 KOMIpeccopa X,=1.
HeoOpatumpblii mpoliecc B KOMIIpeccope XxapakTepusyeTcs aauadatHbiM kodddumrentom n,=0,85.

3a,Z[aHI/Ie 19. HapOKOMHpeCCI/IOHHaSI XO0JIOAUJIbHAaA YCTaHOBKaA. XJamareHT — aMMHaK.

L 4

[TapokoMipeccroHHas XOJIOAUIbHAS YCTaHOBKA

TemmepaTypa pabodero Tena Ha BBIXOAE W3 XOJOIUIBHOM Kamepwl t,—-23 °C, cremneHnb
CyXOCTM aMMHaKa Ha BXojie B koMmmpeccop x;=0,92, cTerneHb NOBBIILIEHUS 1aBJICHUS] B KOMIIPECCOPE
|=6,42, annaGarHbiit kod(durment kommpeccopa M=0,83. XomomonpoussoautenbHocTh [TKXY
inzl KBT.
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3amanue 20. IlapokoMIipeccMOHHas XOJOMWIbHAs YCTAaHOBKA. XJAaJareHT — JIBYOKHCH
yriepona COs.

@ E'-Vf—."f— 8

m L _G N 7 -
L N
//%

HapOKOMHpCCCI/IOHHaH XO0JIOAUJIbHAA YCTaHOBKA

Temnepatypa paboudero Tejaa Ha BBIXOJIE U3 XOJIOAUIBHON Kamepsl t,=-23 °C, Temmepatypa
CO; Ha BBIXOJIC M3 KOMIIpeccopa B oOpaTUMOM Iipoiiecce aauadbatHoro cxarus t,=27°C, cTerneHb
MOBBILIICHHUST JABJICHHUSI B KOMIIpeccope p»/pi=3,36, amuabaTHblii Kod(pPuIMEHT Kommpeccopa
N=0,83. XonononpousBoaurenbHocTh [IKXY Q,=1 kBr.

3amganue 21. [lapokomMnpecCMOHHAs XOJOJWJIbHAs YCTAHOBKAa C CENapaTopOM-OTIAEIUTENIEM
KuAKocTH (cM. puc.). XmagareHt — R22.

Lo

e@ ﬂ

[TapokoMmpeccuoHHas XOJIOAUIbHAS YCTAHOBKA C CETIapaTOPOM:
a — nuki B T,s- quarpamme; 6 — cxema

X0J10/10MPOU3BOAUTENBHOCTD ycTaHOBKH Q,=50 kBT. Temmneparypa xoHaeHcauu ¢ppeoHa B
oxnanurene t;=t,=20 °C, Temmneparypa B XOJOJWIbHOM Kamepe ty,=-20 °C, cTemeHb CyxocTu
¢peona Ha Bxonme B kommpeccop X;=0,933, a Ha BbIXoJEe U3 XOJOAMJIbHOW Kamepbl Xq=0,85.
AnunabaTHblil Ko unmueHT kommpeccopa 1,=0,85.
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3amanue 22. IlapokoMipeccMOHHas XOJOAWJbHAS YCTAaHOBKA C pPEreHEPaTHBHBIM
TEII000MEHHUKOM (cM. puc.). XmagareHt — R22.

!
-
-0

[

=

Puc. HapOKOMHpeCCI/IOHHa}I XO0JIoAuJIbHAaA YCTaHOBKaA C pereHepauHeﬁ:

L4

a — uka B T,s- auarpamme; 6 — cxema

Xonononpou3BoAUTENbHOCTh ycTaHoBKU Q,=50 xBt. Temmeparypa koHAeHcaluu mapa B
oxmaautene t=35C, t,,=20 °C, TeMnepaTypa B XOJOIWILHOM KaMepe - t,,=-20 °C, cTeneHb CyX0oCTH
dpeoHa Ha BBIXOJEC W3 XOJNOAWIBHOW Kamepwl X;=0,933. OxmaxkaeHue >XHUIKOTO ¢peoHa B
pereneparope t;-t3+»=10K. Anuabarusiii ko dunuent kommpeccopa &3,=0,85.

3ananue 23. [TapokoMIpecCHOHHBIN TEIIOBOM HAacoc (CM. puc.), pabouee Teno — aMMHaK.

Cxema napoKOMITPECCHOHHOW yCTaHOBKH TEIIOBOTIO HAacoca:
K — komnpeccop; TO — remnoodmennuk; TII — TermnoBoit morpedutens; Py —
pacmupuTensHoe ycTpoiicto; D1 — anekTpoasurareib; G — pacxoj pabodero Tena
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TeroBoit Hacoc obecrieunBaeT TEXHOJOrMueckoro morpedurens temiorod Qm=10 MBT npu
TEMIIEpaType OKpYy>Karolei cpebl to=17 °C. AMMHMauHBIi I1ap Ha BBIXOJE U3 UCIIApPUTENS (Ha BXOJE B
KOMIIpeccop) HMMeeT creneHb cyxocth X;=0,9. CreneHp NOBBIIIEHMA MAaBIECHHS B KOMIIPECCOPE

P2/p1=6,45, anuabatHslii ko3¢ urment kommnpeccopa 1,=0,87.
F

L

]_[I/IK.H MNapoOKOMIPECCCUOHHOT'O TCIIOBOT'O HACOCA
TCIIJIOBOT'O HAcocCa B T,S - AuarpaMmme

3amanue 24. IlapokoMmmpeccHOHHAas  XOJIOAMJIbHAS

YCTaHOBKA C pPEreHepaTUBHBIM
TEIJI000MEHHUKOM (CM. pHC.). Xnagarent — R134a.

—
1 ’@}‘
_

/ .
> o=

-
L

Puc. [TapoxommpeccHOHHAs XOJIOIUIbHAS YCTAHOBKA C pereHepaIuei:
a — nuki B T,s- muarpamme; 6 — cxema

X00A0PON3BOIUTENBHOCTh ycTaHOBKM (Q,=25 kBt. TemmepaTypa KkoHIeHcanuu mapa B

oxnamurere t=35°C, t,=20 °C, Temneparypa B XOJOAWIbHON Kamepe - t,=2°C, cTeneHb CyXOCTH
¢peoHa Ha BBIXOJE M3 XOJOAMIBHOM Kamepsl X;=0,933. OxnaxaeHnue XHIKOro ¢(peoHa B
perenepatope t;-t;»=10K. Aauabaruslii koapduuneHT komnpeccopa #3,=0,85.
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7.3.2. [IpomexxyTo4Hasi aTTecTalus

[TpomesxyTouHas aTTecTanus ooydarouxcs B (hopMe 3K3aMeHa MPOBOAUTCS O pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUIOB Y4eOHOH pabOThl, MPEIYyCMOTPEHHBIX Y4YeOHBIM IIJIAHOM IO JaHHOM
JUCLUILINHE (MOYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYILEIO KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKA CTENEHU JOCTIKEHHS OOYydYaroIIMMUCS IIAHUPYEMBIX Pe3yJbTaToB
o0ydeHHs MO0 AWCHMILIMHE (MOIYJII0) NPOBOAUTCS IMpenojaBaTesieM, BEAYLIUM 3aHATUSA 110
JUCLUILINHE (MOJYJIF0) METOJIOM 3KCIEPTHOM oleHKU. [1o uToram npomexyTouyHO! aTTecTalyu 1o
JUCLUIUIMHE (MOAYJIO) BBICTABIISIETCS OLIEHKA «OTIMYHOY», «XOPOILIO0», «yIOBIETBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEILHO.

IIpumepHbIe BONPOCHI K IK3aMeHY

Bomnpocsr quist mpoepku ypoBHst o0yueHHoct 3HATD:

1. AHanuTUyecKoe BBIPAKEHUE TIEPBOr0 Hadalla TepMoauHamMuku. IlepBoe Hayano
TEPMOJAVHAMUKH ISl IOTOKA.

2. VI3aMeHeHue SHTponHH B HeoOpaTUMBIX Tporieccax. [lorstue sxceprernueckoro KIT/I.

3. [lepBas u BTopas Teopembl Kapno. O6patHsblii oOpaTumsiii ki KapHo.

4. DKceprus TeIaoThI.

5. Dkceprus nmoToka paboyero tena.

6. AHanuTUYECKOE BhIpaKEHUE U (POPMYIHUPOBKH BTOPOTrO Hayaja TEPMOIUHAMUKH.

7. IlonsATHE TENMI0eMKOCTH. Buael TermnoemkocTen. Y pasHenue Mamnepa.

Bomnpocs! (3agaun/3aganus) Juist mpoBepkH ypoBHs ooyuenHoctH YMETD:

1. MI3MeHeHne 3HTPONMHM, SHEPreTHUeCKuil OallaHC M yJenbHas paboTa WAEaJbHOIo raza B
U30TEPMHUUECKOM IIPOLIECCE.

2. VI3MeHeHue >HTPONHH, YHEPreTHUECKuil OanaHc U ynenbHas paboTa MAEaJbHOIro rasa B
H30XOPHOM IIpoLECCe.

3. M3MeHeHue SHTPONMHU, SHEPreTHYeCKHi OanaHc W yaenbHas paboTa MAEalIbHOTO rasa B
n300apHOM IpoIiecce.

4. CpaBHUTH NOTEPU 3KCEPTUM IIPU PACIIMPEHUU Ta30B OT AaBiieHus pl 1o gasieHus p2 6e3
TEII000MEHa ¢ OKpy’Karollled cpenoil, umeromen temmneparypy T0, ¢ moMmomibio Apoccens U B
JEeTaHjepe.

Bomnpocs (3agaun/3ananus) ans nposepku ypoBHs ooydeHHocty BJIAJIETh:

1. HaiiT npupOCT SHTPOIINHU U ITOTEPIO IKCEPTUU IIPU APOCCEIUPOBAHUN UJICATBHOTO ra3a OT
napienus pl go nasnenus p2 < pl npu yclOBHH, YTO CKOPOCTH Ta3a JI0 U MOCIE IPOCCENS PABHBI.
Kak usmeHuTcs reMieparypa ueajlbHOT0 rasa mnocie apoccesns?

2. HaiiTu MUHHUMaNIbHYIO yAEIBbHYIO PabOTy U MOTEPI0 DKCEPrHM IS MEepeBOJia OJHOTO
KujiorpaMma rasza npu temmneparype TO B duIKoCTh ¢ Temmneparypoir T2.

3. OnpenenuTs NPUPOCT SHTPONUH U MOHATHE dKcapreTrdeckoro KIT/ mis TermmooomMeHHOTO
anmapara.

4. HaiiTh MUHUMAaIbHYIO HJICATbHYI0 pabOTy B U30JIUPOBAHHON CUCTEME IJIsl MOJepKaHHs
3a/laHHOM TemmepaTypbl Tx npu Temneparype okpyxatouieit cpenbl TO.

5. Haiitu MuHMMalbHOE 3HAUYEHHUE SHEPTUH, HEOOXOAMMOE /Il HENMpephIBHONW pPadOTHl B
TEYEHUE OJHUX CYTOK HU30JMPOBAHHON XOJOAWJIBHONW CHUCTEMBI XOJIOIONPOU3BOAUTENLHOCTHIO 10
kBT npu remneparype oxinaxaaemoil cpensl -230C u remneparype okpyxatouei cpenst 270C.
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6. Haiitu 3Hauenne skcepreruyeckoro KIIJ| anms TermooOMeHHOro ammapaTa «BOAa-BOIa
IIPU CIIEYIOLIUX 3HAYCHUSX TEMIEepaTyp:

-TeMIepaTypa OXJaXJaeMod BoAbl Ha BXoae B TemiooOMeHHMK 260C, TtemmepaTypa
OXJIaXKIaeMOI BOIBI Ha BBIXOJE U3 TerioooMmennnka 210C;

-TeMIiepaTypa OXJaXIaromeid Boael Ha Bxoae B TtemtooOmeHHuk 70C, Ttemmeparypa
OoXJIaXAaroIIei BOIbI Ha BbIXoe U3 Teriooomennuka 120C.

Temnepatypy okpyskaroiieii cpesl npuHATh paBHOU 300C.

7. YpaBuenue Ban-nep-Baanbca st 1-ro Mosist raza umeeT BU

(p+Z) v—b)=R,-T.

3anucarh 3TO ypaBHEHUE JJIsl IPOU3BOJIBHOIO YKCIIa N MOJIEH Ta3a.

8. HaiiTu BbIpaskeHue AJIsl pacueTa SHTPOIMU Tas3a, MOAYMHSIONIErocsl ypaBHeHuo Ban-aep-
Baanbca npu ycnoBuH, 4TO TeII0eMKOCTh raza Cv He 3aBHCHUT OT TEMIIEPaTyphI.

9. Kakyto MakcumanbHyo paboTy MOXHO MOJIYYUTh U3 CHCTEMBI ABYX TE€J C TEMIEpaTypaMu
T10 u T20 (T10 >T20), ecnu 5TU Tena UCHOIB3YIOT B Ka4eCTBE COOTBETCTBEHHO HarpeBaTens U
XOJIOAWJIbHUKA B TeruioBod MamuHe? Cuutath, uto TeroeMkocTH Ten Cl u C2 He 3aBHUCAT OT
Temrneparypbl. HaliTu oxoHuaTenbHyro Temmeparypy T o0oux Ten, KOrga MEXIy HUMHU
YCTAaHOBUTCS TEIJIOBOE PAaBHOBECHE.
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Oo0pa3zen 3K3aMeHALMOHHOTI0 O1JIeTa

MHUHUCTEPCTBO HAYKH U BBICIIIEIO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXKJIEHUE
BBICHIEI'O OBPA3OBAHUA

«MOCKOBCKUM IMOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUH ITOJINTEX)

@akynerer XTub Kadenpa Texnnka HU3KUX TeMnepaTyp

Jucuunnuza CnenualbHble IJIAaBbl TEPMOANHAMHKH HU3KOTEMIIEPATYPHBIX CHCTEM
Hanpasnenue 16.04.03

Kypc 1 rpynmna 244-551, dopma oOyueHus ouHas

AK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. AHanuTH4ecKoe BbIpaKE€HHE IE€pBOrO0 Hayajga TepMoauHaMuku. IlepBoe Hauano
TEPMOJIMHAMMKH U1 IOTOKA.

2. V3MeHeHue >HTPONHM, SHEPreTHUecKuil OanaHc M yJenbHas paboTa HeaJbHOro rasa B
U30TEPMHUYECKOM IIPOLIECCE.

3. HaiiTu npupocT SHTPONMH U MOTEPIO IKCEPTUH MPU JPOCCEINPOBAHUN HIEAIBHOTO Ta3a OT
nasieHus pl 1o nasnenus p2 < pl mpu ycinoBuH, 4TO CKOPOCTH rasa Ji0 U MOCJIE APOCCENS PaBHBbI.
Kak usmeHuTcs reMieparypa ueajbHOro rasza mnocie apoccess’?
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K npomexyTouyHOI arTecTanvu IOMYCKalOTCS TOJbKO CTYACHTHI, BBIIOJHUBIINE BCE BUBI
y4eOHOI paboThI, IPEeTyCMOTPEHHBIE paboueit mporpaMMoii mo aucuurinHe «CriennaabHbIe TIIaBbI
TEPMOJIMHAMUKHN HU3KOTEMIIEPATYPHBIX CUCTEM».

Ixana
Onucanue
OLICHUBAHUSA

BoinonHens! Bce BuAbl y4eOHON pabOThI, IPETyCMOTPEHHbIE YUeOHBIM
mw1aHoM. CTyAeHT JEMOHCTPUPYET COOTBETCTBHUE 3HAHWM, YMEHUM,
HaBBIKOB NPUBEJECHHBIM B Taliuuax I[oKa3aTelei, omnepupyer
0 npuOOPETEHHBIMU 3HAHUSMM, YMEHHUSIMH, HaBbIKaMM, NPUMEHSAET UX B
THTHO CUTyallUsX TOBBIMIEHHON cnoxkHocTH. [lpu 3TOoM MoOryr ObITh
JOMYIIEHbl HE3HAYMTEIbHbIE OMMOKU, HETOYHOCTH, 3aTPyAHEHHs IMpH
aHAJIUTUYECKUX OIepalusaX, MepeHoce 3HAaHUH M yMEHUH Ha HOBBIE,

HECTAHAAPTHBIC CUTYyalluH.

BrinonHeHs! Bce BUIBI y4eOHOU pabOTHI, MPelyCMOTPEHHbIE YUeOHBIM
wiaHoM.  CTylneHT — JEeMOHCTPUpPYET  HENOJHOEe,  MPaBHIBHOE
Xoportio COOTBETCTBUE 3HAHWH, yMEHHWH, HAaBBIKOB TPUBEACHHBIM B Ta0IUIaxX
nokasarenei, MO0 ecnu TOpU  ATOM ObUIM  JAONyLIEHBl  2-3
HECYIIECTBEHHBIC OITUOKH.

BrimmostHeHBI Bce BUIIBI YUEOHOU pabOThI, MPEAYCMOTPEHHBIE YICOHBIM

wianoM. CTyAEeHT JEeMOHCTPUPYET COOTBETCTBHUE 3HAHUIl, B KOTOPOM

Y 10BIIE€TBOPUTEIIHHO
OCBellleHa OCHOBHasl, Har0oJiee BaykHAsl YaCTh MaTepHasa, HO IPU 3TOM

A0IMyHI€Ha OJJHA 3HAYUTCIIbHAA oIIrMOKa NI HETOYHOCTb.

He BoimonHen oauH wiM  Ooinee  BUAOB  y4eOHOH  paboTHI,
OPEIYyCMOTPEHHBIX y4eOHBbIM IIaHoM. CTylIeHT JeMOHCTPHpYET
HEIOJHOE COOTBETCTBUE 3HAHWM, YMEHUH, HAaBBIKOB NPUBEICHHBIM B
Tabnuiax TmoKa3zaTelield, JIOMYCKAITCS 3HAYUTENbHBIE  OIIUOKH,
HeynosnersopurensHo . .

IpPOSIBISIETCS OTCYTCTBHE 3HAHWI, YMEHUH, HaBBIKOB IO psay
NOKa3aTeNel, CTYAEHT HUCIBITHIBAET 3HAYUTENIbHbIE 3aTPYJIHEHUS INPU
ONEPUPOBAHUU 3HAHUSMU M YMEHHUSIMHU INPU MX INEPEHOCE Ha HOBBIE

CUTYaIH.
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