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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4YeHHs N0 AMCHUILIHHE

K 0CHOBHBIM HeJsIM OCBOCHUS AMCHMILIMHBI «CHenHajJbHble IVIAaBbl TEPMOAWHAMHKH
HU3KOTEMIIEPATYPHBIX CHCTEM» CIEAYET OTHECTH:

- (hopMHUpOBaHME 3HAHUN IO OCHOBHBIM COBPEMEHHBIM MpPOOJIeMaM, METOJaM U YPaBHEHUSIM
TEPMOJAMHAMUKHU I POLECCOB, IPOUCXOAAIIMX B MAlIMHAX W allaparax HU3KOTEMIIEpaTypHOU
TEXHUKH.

K ocHOBHBIM 3aga4yaM OCBOCHMs JUCLMILIMHBI «CrienuajibHble IJ1aBbl TEPMOAUHAMHUKH
HU3KOTEMIIEPATYPHBIX CHCTEM» CIEAYET OTHECTH:

- TpUBUTHE HAaBBIKOB M BbIPA0OTKA yMEHHUS IPUMEHATh COBPEMEHHBIE METOMbI
TEPMOJAUHAMUYECKOT0, SHTPOIUUHO-CTATUCTUYECKOIO aHaJIM3a IIPOLIECCOB B arperarax, ysjiax U
CUCTEMAX HU3KOTEMIIEPaTYpHOM TEXHUKM IPU HMX pa3pabOTKe, MPOECKTUPOBAHUM U OLICHKE

XapaKTEPUCTHK.

O6y‘~I€HI/IC MO0 AUCHUIIIINHE «CHCHI/IELHI)HI)IG TJ1aBbl TCPMOJHMHAMUKNA HU3ZKOTCMIICPATYPHBIX
CUCTCM» HAIIpaBJICHO Ha CI)OpMI/IpOBaHI/Ie y 06yqa}0mnxc;1 CIICAYIOIUX KOMHCTCHHHﬁZ

Koa n HauMeHOBaHHEe I/IHIII/IKaT()pr JOCTHKCHHUA KOMIICTCHIIUHA

KOJIWYECTBEHHBIN aHaJI1u3,

KOMIIeTeHIN

OIIK-4. Cnocoben BckpoiBaTh | MOIIK-4.1. 3naer: ¢Qusuko-mareMaTudeckuii —ammapar,
buznueckyro, MpUMEHSIeMbI i1 pelieHus 3anad  npodecCHOHaIbHON
€CTECTBEHHOHAYUYHYI0 CYIIHOCTD | JESATEIBHOCTH

npobsieM, Bo3HuKarouwmx B xone | MOIIK-4.2.  VYmeer: BBUBISATH  €CTECTBEHHOHAYUHYIO
OCYIIIECTBIICHUS CYLIHOCTb npobiiem, BO3HUKAIOIINX B XoJe
npodecCUOHAILHON NpopECCUOHANBHONU JCSITENIBHOCTH, TPHUBJICKATh IS HX
NEeSTeNIbHOCTH, MPOBOAUTH MX | PEIIEHHS  COOTBETCTBYIOUIMI  (hU3MKO-MaTeMaTHUYECKHUM
KaueCTBEHHBIN u | anmapat

NOIIK-4.3. Bnaneert: ¢pu3nKko-MareMaTHYECKUM ariapaToM 1
METOAaMHU MPOBEJICHHs] Ka4eCTBEHHOIO M KOJIMYECTBEHHOI'O
aHaJIM3a MOJIyYEeHHBIX PEe3y/IbTaTOB

OIIK-6. Cnocoben ocBauBaTh M
HpI/IMeHHTB COBpeMeHHLIe

q)HSI/IKO-MaTeMaTI/I‘-IeCKI/Ie METOAbI

U METOJIbl  HMCKYCCTBEHHOTO
WHTEIJIEKTa TUIS peneHus
npodeccHoHaTbHBIX 3ajad,
COCTaBJISITh MPaKTUYECKUE
PEKOMEH AN o
HCIIOJIb30BaHUIO MTOJTYYeHHBIX
pe3yJbTaToB;

NOIIK-6.1. 3naer: 3HaTh coBpeMeHHbIE MH(OPMaLMOHHbIE
TEXHOJIOTUH, CTAaHJAapPTHBIC MAKEThl MPHUKIAIHBIX MPOTPaMM,
WCTIOJIb3yeMbIe TIPU BBHITIOJTHEHUN HAYYHBIX UCCIICAOBAaHUHN U
pa3paboTok B Npo(hecCHOHAIBHON AeITeTbHOCTH

NOIIK-6.2. VYmeer: YMmerTh pa3zpabaThiBaTh alTOPUTMBI
mporiecca BBIYUCICHUM IPH TNPOBEJCHUU HCCIETO0BaHHMN.
PazpabOaTeiBaTh ~ pPEKOMEHJIAIMM 10  HCIOJIb30BAHHUIO
MOJTyYSHHBIX PE3yJIbTaTOB

NOIIK-6.3. Bnaneer: HaBbIKaMH IPUMEHEHHSI COBPEMEHHBIX
(hbU3UKO-MaTEMAaTHIECKUX

METOJ0B n METOJ0B

HUCKYCCTBECHHOI'O HUHTCIIJIEKTA JJIA pemiCHuA

npodeccnoHaNbHBIX 33724




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuriuHa OTHOCUTCS K 00s13aTesibHOM YacTH 610ka b1 «/{ucuummuael (MOTyIn)».

Huctunmuaa «CrienualibHble  TJ1aBbl  TEPMOJWHAMHKHA HH3KOTEMIIEPATypHBIX CHCTEM)»
B3aUMOCBsI3aHa JIOTUUECKH U COJICPKATEIHHO-METOJUYECKH CO caeayomumu qucuurmuaamu OOIT:

— «Paboune BemnecTBa HU3KOTEMIIEPATYPHBIX CUCTEMY;

— «lIpoekTupoBaHuE M pacyeT MaIlllMH, annapartoB M YCTAaHOBOK HHU3KOTEMIIEPATypHOUH
TEXHUKHN.

3. CTpyKTypa U coep:KaHue TUCHHUIINHBI
OO61as TpyA0eMKOCTh IUCHUIUTHHBI cocTaBisieT 4 3adeTHbix(e) enuuui(sl) (144 gaca (oB)).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH
(o ¢popmam oOydeHwHs)

3.1.1. Ounas dpopma oOydeHUs

Ne Bt ve6Hoi pAGOTLI KounuecTBO CeMecTpbl
n/n ry P 4acoB 1
1 | AyautopHble 3aHATHSA 48 48
B ToM uucne:
1.1 | JIexuuu 16 16
1.2 | CemuHapcKkue/IpakKTHYECKHIE 3aHATHUS 32 32
1.3 | JlabGopaTopHble 3aHATUS
2 | CamocrosiTesqibHasi padoTa 96 96
B ToM uucne:
2.1 | IlpopabGoTka JEKIIMOHHOTO MaTepuasa 48 48
2.2 | IlogroroBka K ceMUHapam 48 48
2.3 | [loaroroBka k 1abOpPaTOPHBEIM paboTaM
3 | IlpomexyToUuHas aTTecTAlUs
3auet/aud.3auer/sK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTuuyeckuii IJIaH U3y4YeHUs TUCIHUNIMHBI
(mo popmam oOyueHus)

3.2.1. Ounas dpopma oOyueHus

. Beenenue. TepmonHaMmuiecke OCHOBBI IPOU3BOJICTBA HCKYCCTBEHHOTO XO0JIOAA.
. OcHoBHbIe Au(epeHInaIbHbIe ypaBHEHUS TEPMOIUHAMUKH.

. DHTpoOMNHUA KaK Mepa IoTeph U HEOOPATUMOCTH.

. AnarpaMMbl COCTOSIHUSI.

. Teopema Ymosa.

. DKceprus.

. Okceprernueckuii KIT/JI.

. Kputepuu TepmMoarHaMUY€CKOTO COBEPIICHCTBA HU3KOTEMITEPATYPHBIX CUCTEM.

. TepMoarHaMKKa MPOILIECCOB OKUKEHUS Fa30B.
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10. TepmoaguHaMU4eCKHi aHaIU3 OTEPh B HU3KOTEMIIEPATYPHBIX YCTaHOBKAX.

TpyaoeMKoCTb, 4ac
AynuTtopHasi padoTa =
3 | % |34|%
Ne Pasnesnl/TeMbl o S E I x 5o g B
= = o9 =| &= o 8 =
n/n JAHCHMIIMHBI S S &3 E| 2E 52 g
= 5w g = SIS =}
[=4] Z e & = o, T = = o =
O SRS o % = S
= = s O & 9 S O =
S8 |2 | &85
2 o
1 Beenenue. TepMoauHamMudeckue 14 2 4 8
OCHOBBI TIPOU3BO/ICTBA UCKYCCTBEHHOTO
X0JI0/1a.
2 OcHoBHuble nuddepeHuanbHbIe 10 1 1 8
YpaBHEHHS TEPMOIUHAMUKH.
3 DOHTponHs Kak Mepa moTepb U 10 | 1 1 8
HEOoOpaTHMOCTH.
4 JluarpaMMbl COCTOSTHHSL. 10 1 1 8
5 Teopema YMoBa. 10 1 1
6 Okceprus. Dxcepreruaeckuid KIT/I. 14 | 2 4 8
7 Kpurepun TepmMoarHaMHUYECKOTO 22 2 4 16
COBEpPIIICHCTBA HU3KOTEMITEPATYPHBIX
CHCTEM.
8 TepMoanHaMuKa MPOLECCOB OKUKECHHUS 30 4 10 16
ra3os.
9 TepMonnHaMuyeckuil aHamu3 MOTEPh B 24 | 2 6 16
HU3KOTEMITEPATYPHBIX YCTAHOBKAX.
Hroro | 144 16 32 96

3.3 CoaepxaHue THCHUNIHHBI

. Beenenue. TepmonHaMuieckie OCHOBBI IPOU3BOJICTBA HCKYCCTBEHHOTO X0JIOAA.
. OcHoBHbIE AU depeHIInaTbHble ypaBHEHUS TEPMOIUHAMUKH.

. DHTpoOIHUA KaK Mepa IoTepb U HeOOPaATUMOCTH.

. JlnarpaMmbI COCTOSHMUSI.

. Teopema YmoBa.

. DKceprus.

. Okceprernueckuiit KIT/.

. Kputepun TepMoaHaMHUECKOTO COBEPIIEHCTBA HU3KOTEMIIEPATYPHBIX CUCTEM.

. TepMoarHaMMKa MPOLIECCOB OKUKEHUS Fa30B.

O 0 3 N L & W N —

10. TepMoaMHAMHYECKHN aHAIHU3 MIOTEPh B HU3KOTEMITEPATYPHBIX YCTAHOBKAX.




3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

1. Beenenue. TepmouHaMuieckie OCHOBBI IIPOU3BOCTBA HCKYCCTBEHHOTO XO0JIO/IA.
2. OcHoBHBIC AU depeHIIHATbHBIC YPABHEHUS TEPMOMHAMUKH.

3. DHTpoOIHUA KaKk Mepa NoTepb U HeoOPaTUMOCTH.

4. lnarpaMmbl COCTOSIHUSI.

5. Teopema Ymosa.

6. Dkceprus.

7. Okceprerrnueckuit KITJI.

8. Kpurepuu TepMoIMHaMUYECKOT0 COBEPIICHCTBA HU3KOTEMIIEPATYPHBIX CUCTEM.
9. TepMoaMHAMUKA MPOLIECCOB OXKIKEHUS Ta30B.

10. TepMoauHaMUUECKHUI aHAJIN3 TIOTEPh B HU3KOTEMIIEPATYPHBIX YCTAaHOBKAX.

3.4.2. JJabopaTopHbI€ 3aHATUS

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX patoT)

HET

4, YueOHO-MeTOoAM4YecKOe U MHPOPMALIMOHHOE o0ecriedyeHue

4.1 HopmatusHble 1oKyMeHTbI 1 OCTsb1

1. TOCT 33662.4-2015 (ISO 5149-4:2014) XonoauiabHbIE CHCTEMbl U TEIUIOBBIE HACOCHI.
TpeboBaHust 06e30MacHOCTH M OXpaHbl OKpyKatomel cpeabl. Yacts 4. DkcriayaTanus,
TEXHUUYECKOe O0CTyKMBaHUE, PEMOHT U BoccTaHoBieHue [ Tekct]. - Ben. 2017-07-01. - M.
: 'occranmapt Poceun: U3n-Bo crangapros, 2016.

4.2  OcHoBHasi IuTEpaTypa

1. Mopo3os, B. B. Texuuueckast TepMoinHamMuka : yuebHoe nocoodue / B. B. Mopo3zos, H.
M. MakcumoB. — Bemnmkue Jlykn : Benmukomykckas ['CXA, 2022. — 172 c. — ISBN 978-5-8047-
0063-9. — Texkcr : snexTpoHHbIH // JlaHb : 2eKTpOHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/261638 (mara obparmenus: 20.08.2023). — Pexxum goctyma: s
aBTOPH3. M1OJIb30BATENEH.

2. OcHOBBI TpaHCc(OpMaILMK TEIIOTH : yueOHoe ocobue / cocraBurens JI. I1. ApramonoBa.
— Wkenck : YaI'AY, 2021. — 128 c. — TekcT : 2neKTpoHHBIH // JIaHb : 27eKTpOHHO-
oubmoteunas cuctema. — URL: https://e.lanbook.com/book/209039 (naTta o6pamenus:
20.08.2023). — Pexxum nmoctyna: 11t aBTOPH3. MOIb30BATEICH.

43 JlonoJIHUTeJbHAs JUTEepaTrypa
HET

4.4  JaexkTpoHHBIE 00pa30oBaTebHbIE PeCypChl
1. CrienmianbHbIe TIIaBbl TEPMOANHAMUKN HIU3KOTEMIIEPATYPHBIX CHCTEM


https://e.lanbook.com/book/261638

https://online.mospolytech.ru/course/view.php?id=3568

45 JIuneH3HOHHOEe | CBOOOJIHO  pacHpocCTpaHsieMOe  MPOrPaMMHOE
o0ecreuenue
HET

4.6 CoBpemeHnHble npodeccuoHAIbHbIE 0a3bl JaAHHBIX U UH(OPMALHOHHbIE

ClIpaBOYHLIC CUCTEMBI
HET

S. MarepuajibHO-TEXHHYECKOE 00ecreyeHue

JlexumoHHBIE W TOPAKTHYECKHUE 3aHATUS M JlabopaTopHble padOTHl MPOBOAATCS B
CHEeIMATM3UPOBAHHBIX ayauTopusx kadenpsl AB2214 u A2103, oCHAIEHHBIX COOTBETCTBYIOIIUM
UCIBITATEbHBIM CTEHA0BBIM 000pYy10BaHUEM, TUIaKaTaMU, HATypHBIMU 00pa3liamMu y3JI0B, AeTaieil
MaIlIHH.

[Ipu kadenpe paboTaeT KOHCYJIbTAlMOHHO-BBIUMCIUTENbHBIM Kkiacc AB2209  nmns
CaMOCTOSITENIbHOM pa0OThI, OCHAIICHHBIH KOMIBIOTEPAMH C COOTBETCTBYIOLIUM pPACUETHBIM U
rpaduuecKuM IporpaMMHBIM 00€CTIeYeHHEM.

6. MeroauyecKkue peKOMeHAANNHU

6.1 Meroanyeckue peKOMeHIAIUM ISl TPENoAaBaTes N0 OPraHu3auuu
00y4eHus1

OcHOBHBIM TpeOOBaHUEM K MPEIOAABAHNUIO AUCLUUIIIINHBI SBIISETCS TBOPUECKUN, TPOOIEMHO-
JIMAJIOTOBBIM MOAXOJI, MO3BOJIAIONINI MOBBICUTh MHTEPEC CTYJEHTOB K COJEPKAHMIO Y4eOHOIo
Marepuana.

OcHoBHas GopMa HM3y4eHHUs M 3aKpeIUICHUs 3HAHUM [0 3TOW JUCLUUIUIMHE — JIEKI[MOHHas,
nabopaTopHas U mpakThueckas. IlpenogaBarens JOKEH MOCIEIOBATENBHO BBIYUTATH CTYACHTAM
pAN JEKUHHA, B XOJ€ KOTOPBIX CJIEAYET COCPENOTOYNTh BHUMAHHE HA KIIIOYEBBIX MOMEHTax
KOHKPETHOI'O TEOPETHYECKOr0 MaTepHalia, a TaKKe€ OPraHW30BaThb IPOBEICHHE IPAKTHYECKUX
3aHATUH TakUM o0O0pa3oM, 4YTOOBl AaKTUBU3MPOBATh MBILIUIEHWE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITENIbHOE H3BJIEYEHHE HMH HE0OXOIMMON HH(pOpMaluu M3 pPa3IMYHBIX HCTOYHUKOB,
CPaBHUTEJIBHBIM aHAJIM3 METOJOB PEIICHMI, COMOCTAaBICHUE IOJYYEHHBIX pPE3YyJIbTATOB,
(OopMyYIHPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJIS/IOB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY yu4eOHBIX 3aHATHI MO JIUCHMIUIMHE COCTaBIIAIOT JeKIHH. B mporecce oOydeHus
CTYZICHTOB HCIIOJIb3YIOTCSI pa3iIMUHble BUIbI YUEOHBIX 3aHATHH (ayIUTOPHBIX U BHEAYTUTOPHBIX):
JIEKIMH, CEMUHAPCKUE 3aHATHS, JJaOopaTopHble paboThl KOHCYJIbTAIMK U T.JI. Ha mepBoM 3aHATHH 1O
JTaHHOW y4eOHON IUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYAEHTOB C TOPSIKOM €€ W3Y4YEeHHS,
PacCKpbITh MECTO M POJIb AUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAYECHHE, JOBECTH 10
CTYAEHTOB TpeOoBaHUs Kadeaphl, OTBETUTh HA BOIIPOCHI.


https://online.mospolytech.ru/course/view.php?id=3568

B Xxoje JEeKIMOHHOTO 3aHSATHS TPENojaBareib IODKCH Ha3BaTh TEMy, Y4eOHBIC BOIPOCHI,
03HAKOMUTH CTYJICHTOB C IIEPEYHEM OCHOBHOM M JIOMIOJHUTEIHHOMN JIUTEPATYPhI 110 TEME 3aHSTHUSI.

Bo BcTynmuTenpHOW YacTH JIGKIIMM OOOCHOBaTh MECTO M POJIb M3Y4aeMOW TEMbI B Y4eOHOU
AUCHUIITIMHE, PACKPBITHL €C IMPAKTHUYCCKOC 3HAYCHHUC. Ecimu 4guraerca He nepsasa JICKIUA, TO
HE00XO0/IMMO YBSI3aTh €€ TEMY C IPEAbIAYILEH, He Hapyllas JOTHMKH U3JI0KEeHUs y4eOHOTo MaTepurania.
Jlexiuto crieyeT HaYMHATh, TOJBKO YETKO 0003HAYMB €€ XapakTep, TeMy U KPYT TeX BOIPOCOB,
KOTOpBIE B €€ X0/1e OyIyT pacCMOTPEHBI.

B OCHOBHOW 4YacTH JIGKIIMM CJIEIyeT PacKpbITh COJCpKaHUE YUEOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHHMAaHUE CTYJCHTOB HAa OCHOBHBIX KAaTETOpHUAX, SBJICHUSAX W TpOIEccax,
0COOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COICPIKAHUE PA3IMYHBIX TOUYCK 3PEHHS U
HAYYHBIX T[IOJXOJOB K OOBSCHEHWIO TEX WIM WHBIX SBICHUH U mnporeccoB. Ciemayer
apryMEHTHPOBAaHO 00OOCHOBATH COOCTBEHHYIO MO3HUIUIO IO CIIOPHBIM TEOPETHYECKHM BOIPOCAM.
[TpuBoauTh mpuMepsl. 3aiaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOIO MaTepuana pUTOpUYECKUE
BOIIPOCBI W CaMOMYy JaBaTb Ha HHUX OTBCT. 310 CHOCO6CTByeT AKTHUBU3aAIINU MBICJIUTEILHON
ACATCIIBHOCTH CTYACHTOB, IMOBBIIICHHWIO HX BHHMAHUA W HHTCPECA K MarCpualy JCKOHUH, €C
conepxanuto. I[IpenomaBaTens JAODKEH PYKOBOJIUTH PabOTOW CTYICHTOB IO KOHCIIEKTHPOBAHHUIO
JICKIIMOHHOTO MaTrepHaia, MOJYePKUBATh HEOOXOAMMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX
TIOJIOXKCHHUI U3y4aeMOil TeMbl, 0000 BBIICIISISI KATETOPUIHBIN arlmapar.

B 3akimounTenbHON YacTh JIGKIIMA HEOOX0IUMO c(HOPMYITHPOBATh OOIINE BHIBOJABI 10 TEME,
PacKpBIBAIOIINE COACPKAHUE BCEX BOIIPOCOB, IIOCTABJICHHBIX B JIeKIIUU. OOBSIBUTH TUIAH OYEPETHOTO
CEMHUHAPCKOTO HWJIM JIA0OpATOPHOTO 3aHATHS, JaTh KPAaTKHE PEKOMEHIAIMH 110 TOJTOTOBKE
CTYJICHTOB K CEeMHUHapy WU jabopatopHoil pabote. OmnpenenuTs MECTO U BpeMsi KOHCYIbTallUU
CTYACHTAaM, IIOKCJIAaBIIMM BBICTYIIUTH Ha CCMHUHApPC C AOKJIagaMHu U pe(bepaTaMI/I M0 aKTyaJIbHbBIM
BOIIPOCAaM OOCYKJTa€MOM TEMBI.

[{enb mpakTUYECKUX U JTaOOPATOPHBIX 3aHATUN - 00ECTIEYUTh KOHTPOIb YCBOEHUS Y4eOHOTO
MaTepuana CTyJeHTaMH, pacIIMpEeHUe U YrayOIeHe 3HaHU, MOTy4YeHHBIX MU Ha JIGKIHUSIX U B X0JI€
camocTosTenbHOi paboTel. [loBbimeHne 3h(PEKTUBHOCTH TPAKTHUECKUX 3aHSATUH JIOCTHTaeTCs
MOCPEACTBOM CO3[aHHsI TBOPUYECKOW OOCTAaHOBKH, pacrojararomieil CTyJEeHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IVISIIOB M CYXJIEHUH IO OOCYKJaeMbIM BOIpPOCaM, >KEJIAHHWIO Y CTYAECHTOB
nopaboTaTe y JTOCKH NMPH PEIICHUH 3a]1a4.

[Tocne KaXAOro JIEKIMOHHOTO, JA0OpaTOPHOrO ¥ TPAKTUYECKOTO 3aHATHS CHAeJaTh
COOTBETCTBYIOLIYIO 3aUCh B JKYpHAJaX y4yeTa MOCENIa€MOCTH 3aHATHUU CTYIEHTaMU, BBISICHUTH Y
CTapOCT Y4e€OHBIX TPYII MPUYUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [[pOBOIUTH TpyNIOBBIE U
WHAWBUAYalIbHbIE KOHCYJIBTAIIUU CTYIEHTOB MO BOMPOCAM, BOSHHUKAIOIINM y CTYJIEHTOB B XOJ€ UX
MOJTOTOBKU K TEKYIIEH M MPOMEKYTOYHON aTTECTAIlUU 110 Y4eOHOM TUCIUIUINHE, PEKOMEHI0BaTh B
MOMOIIb Y4eOHBIE U APYTHE MaTepUabl, a TAKKE CIIPABOYHYIO TUTEPATYPY.

6.2 Meroanyeckue yKazaHus 1Jis1 00y4AIOUIUXCS MO0 OCBOEHUIO TN CHMILINHBI

CamMocTtosiTellbHas paboTa SIBJISETCS OJHUM W3 BHUAOB TOJNIydeHHsS 0OOpa3oBaHHS
00yJaromuMUCs W HalpaBJIeHa Ha:
¢ M3YyYCHHE TCOPETHYECKOTO MaTepHalia, MOATrOTOBKA K JICKIMOHHBIM,CEMHHAPCKUM
(IpaKTUYECKUM ) 3aHATHUSIM
® [OATOTOBKA K TECTUPOBAHUIO C HCIIOJIb30BaHUEM 00111e00pa30BaTeILHOTO OpTAIa.
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CamocrosTenbHas paboTa CTYIEHTOB IpeICTaBisieT co0Oi BakHeillee 3BEHO Yy4eOHOro
nporecca, 0Oe3 MpaBUIbHOW OpraHU3alMM KOTOPOro OOydyarolMHCs HE MOXET ObITh
BBICOKOKBAJIN(PUIIUPOBAHHBIM BBIITYCKHUKOM.

CrTyneHT JIOJKEH NMOMHHUTh, YTO HAYMHATHh CAMOCTOATEIbHBIE 3aHSTHUS CIEAYET C IIEPBOTrO
CEMECTpa U MPOBOJUTH UX PErysisipHO. OueHb BaKHO MPUWIOKUTh MAKCUMYM YCUJIHMI, BOJIU, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHOW HATPY3KOH € IEPBOTO JHSL.

Kaxnplii cTyIeHT IOJDKeH caM IUIAHUPOBATh CBOIO CaMOCTOSTENBbHYIO PaldoTy, MCXOIS M3
CBOMX BO3MOYKHOCTEH M NPUOPUTETOB. DTO CTUMYJHUPYET BBIOJHEHHE paboThl, co3gaer Ooiee
CIIOKOIHYIO OOCTaHOBKY, YTO B UTOT€E MOJIOKUTEJIHO CKA3bIBAETCSl HA YCBOGHUH MaTepHUaa.

BaxxHo nosiHee yuecTb 00CTOATENbCTBA CBOEH PAOOTHI, YSICHUTh, UYTO SBJSETCS IVIABHBIM Ha
JAHHOM JTare, Kakyl IO0CJIEe0BATENIbHOCTh PabOThl BbIOPATh, YTOOBI BBIIOJIHUTH €€ JIydlle U C
HAaUMEHBIINMHU 3aTpaTaMU BPEMEHHU U SHEPTUU.

Jnst miogoTBopHOM pabOThl HEMAJIOBAXXHOE 3HAYEHHWE HMEET OOCTaHOBKA, OpraHU3aIlus
pabodero mecra. Hy)xHO HOOHUTHCS, YTOOBI MECTO PabOTHI MO BO3MOMXHOCTH OBUIO ITOCTOSIHHBIM.
Pabota Ha mpuBBIYHOM MecTe JieaeT ee 6osee mI0J0TBOpHOU. [IpolyKTUBHOCTH paOOTHI 3aBUCUT OT
IIPAaBWJIBHOTO 4Y€peloBaHUsA TpyAa M orApixa. [loaToMy Kaxzaple yac wiM JBa CIeAyeT AelaTh
nepepelB Ha 10-15 muHyT. BbhIXOAHBIE OHM JIydll€e IOCBATUTH AKTUBHOMY OTIBIXY, 3aHATHAM
CIIOPTOM, IIPOT'YJIKAMHU Ha CBEXKEM BO3JyXe€ U T.J. Jlayke NepEeKIIIOUeHUE C OJHOTO BUJA YMCTBEHHOU
paboThI Ha IPYTOM MOXKET CIIY>KUTh AKTUBHBIM OTJBIXOM.

CTyneHT [OJDKEeH IOMHHUTb, 4YTO B Ipolecce OOydyeHUs BaKHEHIIYI0 poJib HUIPaeT
camocTosTeNnbHas padota ¢ kHUro. Hayuntbcs pabotaTh ¢ KHUTON — BaskHEHIIasl 3a/1a4a CTYACHTA.
be3 sToro HaBbIka OyzeT Upe3BbIYaiHO TPYIHO U3yYaTh MPOrpaMMHBINA MaTepuai, ¥ MHOIO BpEMEHU
OyIeT moTpayeHoO HepaluoHadbHO. PaboTa ¢ KHUIOW CKJIaJIbIBaeTcs M3 yMEHUS M0100paTh
HeoOXOUMbIe KHHUTH, pa30o0paTbCsi B HUX, 3aKOHCIEKTUPOBATh, BbIOpaTh IJIABHOE, YCBOUTb U
IIPUMEHUTD HA IPAKTHKE.

1. DoH/1 OLIEHOYHBIX CPEJCTB

7.1 Metoabl KOHTPOJISI M OLICHUBAHHS Pe3y/JIbTATOB 00yUYeHUs

o nmatel mpoBeieHUs MPOMEKYTOUHOM aTTECTAMK CTYACHT JOHKEH BBIMIOJHUTE BCE PAOOTHI,
MPETYCMOTPEHHBIE HACTOSIIEH pabodei mporpaMMON JTUCITUTIITUHBI.
[TepeueHs 00s3aTeTBHBIX Pa0OT, BHIMOIHIEMBIX B TCUCHHE CEMECTpa
e VYcTHBIN onpoc, cobeceoBaHue
e TecrupoBanue
e Pemenue keic-3anau

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHA

Pe3ynbTaThl 00y4eHUsT OIEHUBAIOTCS MO OAJUTBHOM IIKaJie, 0auIbl HAYUCIISIOTCS CTYJEHTY 10
pe3ynbTaTaM BBITIOIHEHUS 0053aTebHBIX padoT.
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Ouenka KoaunuecTBo 0a10B
OTJINYHO ot 81 no 100
XOpOLLIO ot 61 no 80
YIOBJIETBOPUTEIHHO ot 41 5o 60
HEYJOBJIETBOPUTEIILHO 40 u meHee

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Texkyuuii KOHTPOJIb
TeMbl 17151 YCTHBIX ONPOCOB

1. AmnamuTnyeckoe BbIpa)KEHHE IIEpBOrO Hayajla TepMoauHaMuku. llepsoe Hawaio
TEPMOJUHAMMKY JIJIS TIOTOKA.

2. 3meHeHue sHTponMH B HeoOpaTuMbIX npoueccax. [lonstue skceprernueckoro KIT/I.

3. Ilepsast u Bropas Teopemsl Kapno. O6patHbiii o6paTtumsliii iuki KapHo.

4. DKceprusi TEIJIOTHI.

5. Dkceprust MOTOKa pabovero Tena.

6. AHanuTHYecKOoe BhIpaKEHHE U (OPMYJIMPOBKH BTOPOTO Hayaua TePMOJUHAMUKH.

7. IlonsATHe TennoeMKOCTH. Buael TernnoemkocTet. YpaBHenue Maiepa.

1. I3MeHeHne 3HTPONMM, HEpreTHUecKuil OanaHc M yaenbHas paboTa MIeaJbHOIro raza B
MU30TEPMUYECKOM IIPOLIECCE.

2. V3MeHeHne 3HTPONUM, YHEPreTHUecKuil OanaHc M ynenbHas pabdoTa MJealbHOro ras3a B
MU30XOpHOM IIpolLiecce.

3. W3MeHeHue >HTPONUHU, IHEPreTUUECKUN OallaHC M yjAenbHas pabdoTa HIEalbHOTO raza B
n300apHOM Ipoliecce.

4. CpaBHUTb NOTEPH IKCEPTUU MPH PACIIUPEHUH T'a30B OT JaBieHus pl no naBieHus p2 6e3
TEIIO0OMEHa € OKpy’Karolle cpenoil, umeromei temneparypy T0, ¢ momomipio apocceist U B
JeTaHzepe.

1.HaiiTu npupocT 3HTPONMH M MOTEPIO IKCEPTHH IPU APOCCETUPOBAHUH UICATBHOIO ra3a OT
nasieHus pl no naBnenus p2 < pl npu yciaoBHM, YTO CKOPOCTH ra3a A0 U MOCIE IPOCCEIIs PABHBI.
Kak n3menuTcs temneparypa uieaabHOro ra3a mocie apoccens?

2. HailTu MUHUMAaNbHYIO YyJENbHYIO pabOTy U MOTEPI0 SKCEPTUU JJIsi MepeBoja OJHOTO
KmjiorpaMma rasa npu temmeparype TO B )xuakocts ¢ Temrneparyponr T2.

3.0npenenuTh MPUPOCT SHTPONUH U TOHATHE dKcepreTndeckoro KIIJI mis tremmooOMeHHOTO
anmnapara.

4. HaiiTh MUHUMAaJIbHYIO MJealIbHYIO0 paboTy B M30JUPOBAHHOHN cucTeMe Ul MOAdepKaHUs
3alaHHOM TeMneparypbl TX npu Temneparype okpysxaromei cpeasl TO.

5. HaiiTu MHUHMManbHOE 3HAYCHHE SHEPrHH, HEOOXOIUMOE ISl HENpPEepbIBHOM pabOThHl B
TEUECHHE OJHUX CYTOK M30JUPOBAHHOW XOJIOAUIBHOW CHUCTEMBI XOJOAOMPOU3BOIUTEIBHOCTHIO 10
kBT npu temnepatype oxnaxaaeMon cpeasl -230C u remnepatype okpysxkatoien cpeabl 270C.
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6. Haiitu 3nauenue sxceprerunueckoro KITJI mist TermmooOMeHHOT0 amnmapara «Boja-Bo1a» MpH
CJICYIONINX 3HAUYCHUSX TEMIIepaTyp:

-TeMreparypa OXJIaKJaeMOW BOJbI Ha Bxojae B TemiooOMeHHUK 260C, TemrepaTypa
OXJIAKIaeMOIi BOIBI Ha BBIXOJ€E U3 TerutooOmennuka 210C;

-TeMIieparypa OXJaXIarolmeil Boasl Ha BXoae B TemmooOMeHHHK 70C, Ttemmeparypa
OXJIAXKIArOIIEH BOJBI HA BBIXOE U3 TemioooMenauka 120C.

TemnepaTtypy okpy»katrolieil cpeasl npuHaTh paBHoU 300C.

8. HaiiTu BwIpakeHHE JJII pacyeTa SHTPOIUHU rasa, MOAYUHSIIONIEToCs ypaBHEeHUIO BaH-nep-
Baanbca ripu ycioBuu, 4TO TEIJIOEMKOCTh Ta3za Cv HEe 3aBHCHT OT TEMIIEPATYPhI.

9. Kakyro MakcUMaabHYIO pabOTy MOXKHO MOJYYUTh U3 CUCTEMBI JIBYX TEJ C TEMIIepaTypaMu
T10 u T20 (T10 >T20), ecnu 3TU Teja MCHOJB3YIOT B Kaue€CTBE COOTBETCTBEHHO HarpeBaTessl U
XOJIONWIBbHUKA B TemuioBoid MammuHe? Cunrarh, yTo TermioeMkocTu ten Cl m C2 He 3aBHCAT OT
temriepaTypbl. HailTu okoHuaTenpHyo Temmneparypy T 0o00uX Tes, KOrja MeX1y HUIMU YCTaHOBUTCS
TEIJIOBOE pAaBHOBECHE.

IIpumep TecTOBOrO 3a7aHUSA.

1. OT KaKuX apaMeTPOB 3aBUCUT XOJIOAMIbHBIN KOOPPUIIUEHT H1eaTbHOTO IIUKIIa BO3IYIIHOM
XOJIOAWIBHOW YCTAHOBKH ?

=KoandecTBO OTIAaHHOTO TeIlIa

~Pabora rasza npu cxxaruu

~KonndecTBO OTHIMAEMOTO TeIlIa

2. Kakoil npouecc 0OTHOCUTCS K IOJ0KHUTEIBHOMY Tporeccy?
=HarpeB xamueli B neuke 6aHu

~PaboTa koHAMLIMOHEPa B odrce

~3aMOpoO3Ka Msica B MOPO3HIIKE

3. Kakoli u3 3TUX METOJI0B HE YUUTHIBAET BETUYUHY BCEX TOTOKOB?
~MeTo]1 BBIUNTaHUS SKCEPreTUUECKUX MOTEPh
=MeTtoJ 3KCepreTUUECKUX MOTOKOB

Keiic-3agaun

3ananue (s1):

OueHuTh TEPMOAMHAMUYECKY IO 3P PEeKTUBHOCTH MNMEPEYUCTCHHBIX HUKE CXeM
U KOHCTPYKIMI JIIO0ObIM M3 NPHUHATBHIX METOJAOB M OINpeleJUTh HauMeHee
3¢ PexTUBHBII y3ea (YCTPOICTBO, MPOLIECC).

3amanue 1. AMMHaYHasi NMAPOKOMIIPECCMOHHAS XOJIOAMJIbHAS YCTAHOBKA,

cXeMa KOTOPO# NMpeacTaB/ieHa HA PUCYHKe.
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iy KOMIIpeccop; lII—ncnapnTenb, /V—Del‘y.'mpylox.uuﬁ BEHTHAL; V — Kox-

Temneparypa B kamepe T,=271K, Ttemneparypa oxpyxkarwmeit cpensl To=293K,
XO0JIOZOTPOU3BOIUTEILHOCTh YCTAaHOBKH 10 ucnaputento Q1=90 kBt. Xnagarent — ammuax.

TemnepaTtypa kuneHus xjajgareira B ucnapurene T,=261K, remneparypa napa Ha BXoje B
komnpeccop T1=263K, temneparypa napa Ha Bbixoae u3 kommpeccopa T2=392K, temneparypa
koHJeHcauuu Tx=301K, remneparypa xuakocTu Ha BbIXxoe U3 KonaeHcaTopa T3=298K.

[Torepsimu naBieHUs B UCIIapUTENle U KOHJEHCATOPE U 3aTpaTaMy YHEPTHH HA MPUBOJ Hacoca
XJIaZIOHOCUTENS IpeHeOpeyb.

Mexannuecknii  KIIJI xommpeccopa my=0,83, KIIJ[ mnpuBomHOrO 31€KTpoABUTATENS
KoMIIpeccopa 1,:=0,9.

Temnepatypa xyagoHocuTens Ha Bxojae B wucnaputenb Ts1=268K, Temneparypa
XJIaJIOHOCUTENSI Ha BBIXOZAE W3 ucraputens Ts;=266K, yaenbHas TEMI0EMKOCTh XJIaJOHOCHUTENS
cs—=2,85 xJx/kr-K, nepenan remmneparyp mo oxyaxaromiei Bojae Ha konaencarope AT=7K.

3ananue 2. BogoammuayHasi aOCOpOLMOHHAA XOJOAWJIbHAS YCTAHOBKA,
cXeMa KOTOPOi NMpeACcTABJIeHA HA PUCYHKE.
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Cxema onnocrynenyatoit aGcopORHONHON XONOAHALHON YCTIHOBKH,

I —rexseparop; I — pedaermarop; 1l — peurmu.\'aroe: IV — abeopbep; ¥ = renaoobmennus: VI —
apocceavhul perTHAL pacTeopa; VI — kounencaTop; VI — oxaaanrenn; /X— ucnaputeas; X—uarpe-
sarear paccona; X/ = apeccenshmft Bewrab xaapoaredra; X/ — xosoaunbwas xasmepa,

Pacuetnas xonoponpou3BoauTenbHOCTh ycTaHOBKM (Qz=1000 kBT, Ttemneparypa B
XonoauIbHO#H Kamepe t;=-1°C, Temneparypa oxpyxaromeii cpensi to=20°C.

Jlns monmorpeBa HCIONB3YIOT HACHIIICHHBIA BOJSHOW map (CTemeHb CyXOoCcTH XxX=1) c
abcomoTHBIM J1aBnieHueM 5,88 Oap. Konmencar mapa, BBIXOASIIMN M3 XOJIOAWIHHOM YCTAaHOBKH,
MMeeT TeMIIepaTypy HACHIIEHUs, COOTBETCTBYIOIIYIO AaBieHuto 5,88 Oap (creneHn cyxoctu x=0).

Bona, ucnonb3yemast st oxnaxkaeHus nediermaropa, abcopbepa ¥ KOHAEHCATOpa, UMEET
temmepatypy tw=20°C. OcTanpHbIe TapaMeTphl PabOUYNX TeT B OTAEIBHBIX TOUKAX B COOTBETCTBHH
CO CXeMOM, 0003HAUYEHHUS U XapaKTEPUCTUKHU HACOCOB MPHUBEACHBI B TA0NUIIAX (CM. CTp. 2).

VYkazanue: Ui pacyeToB  PEKOMEHAYETCS  UCIOJb30BaTh  JUArpaMMbl  COCTOSTHUS
BOJI0OAMMHUAYHON CMECH «IHTaJIBIUSA-KOHIICHTPAIHS» U «IHTPOMUSA-KOHIICHTPAIUS

Jlns pacdera mpupanieHus yAeIbHOM SKCepruu XJIaJOHOCUTENs (paccolia) MpUHATh 3HAUCHUE
TeMIepaTypsl Hayana oTcuera ty=-5°C. Y ienpHas TemnoeMkocTs xnagoHocurens c=3,35 xJ[x/kr-K.
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3aganme 3. Ilapo3l:kekTOpHasi XOJO0AUJIbLHAsI YCTAHOBKA, CXeMa KOTOPOil
NpeaCcTABJIEeHA HA PUCYHKE.

PacuetrHass X07010TTPOU3BOAUTENBHOCT yCcTaHOBKH Q=348,8 kBT, misi ee paboThl
WCIIONIB3YIOT BOJSHOW map ¢ abcomoTHeIM naBieHueM 0,686 MIla u pacxomom 0,71 «kr/c.
TemmepaTypa BOJIbI, TOCTYIAIOIIEH OT MOTPEOUTENECH X0JI0/1a B XOJOAUIBHYIO YCTaHOBKY, paBHA
8°C. Tlocie ee OXJIAXKICHUS B WCIIapuTese 3a CUeT KUIeHUs mpu abcomtoTHOM naBienun 784 Ila
OXJIQXKCHHYIO BOJIY BO3BpAIAlOT MOTPEOUTEISIM X0JI0/1a ¢ TEMIIEpaTypoit 4°C, Jlns koHIeHCAIUH

Tapa MoJIBOJIAT OXJIAK/IAIONTYIO0 BOAY, KOTOpasi Harpesaercs ot Temneparyps! 28°C 110 TemmepaTyphl
34,5°C npu pacxone 78,85 kr/c.
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VYkazanue: npu pacyeTax yaeJIbHOM SKCEPruu Tela peKOMEHIYeTCsl B KaueCTBE Hayalla OTcueTa
MPUHATH COCTOSIHUE ’KUJIKOW BOJIbI IPU TEMIIEpaType 20°C u naBienun 0,098 MIIa. Bo n3bexanue
OTPULATENIbHBIX 3HAYEHWI 3KCepruM KO BCEM IOJIY4YaeMbIM B IPOLECCE pacyeTra 3HAuCHUsIM
OKCEPTrHHU CIEAYET J0O0aBIATh NOCTOSHHYIO BETMYUHY, paBHyto 138,14 xJ[x/Kr.

Padevui nop 3
@ Dxrmomaeuar
m%\. .
Nl
@

Qrromedemnes @ )
doda 5

Cxema naposiKeKTOPHON XOMOLUABHON YCTaHOBKH.

/—ucna’pnrenh; 1l — ocuonnoft =wexrop; /1] — ocxomroft Konaencatop; [V — nonoMorayesbHue 3Mex-
TOpW; V — BenoMoratenvksie XoHAENCATOPL: V! — ApocceasHbIl DedTHAL

[TapameTpsl pabodero Tena B MapOKEKTOPHON XOJIOAMIBLHOW yCTaHOBKE (CM.

PHUCYHOK).
:
Homep Touxs Pacxon G, ;
g 5 Sae | UneseRer; | TeaipESin
I 2 552 6,86 —
2 75 000 0,98 8
3 75 000 0,00784 4
g 983850 | 2,94 28
5] 283 £50 2,94 34,5
5 2404 | 00627 37.3
N7 148 1,029 90
v 8 2400 6,86 —
g9 152 6,86 -
10 266 500 2,94 28
Il 266 500 2,94 34,5
12 576 0,0627 37,3
13 576 0,00784 4
14 2926 0,0627 ST
15 2 926 0,0627 37.3
16 576 0,00784 -—
17 50 0,0627 —_
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3ananue 4. Konaunuonep, cxema KOTOPOro NpeACTaABIeHA HA PUCYHKe, IPH
ero padore B pexxuMe 000rpeBa (3uMHee BpemMA ).

Diopommi
doadyx Kowduguonspodawusic
=\ I I Jm;-'z’
T, v |
S
0 \ X\ X \
Bosdyz ws N \ ;'X \ / é 3 N
Yy @ X | 7
el A / \ o~
{{ﬂ'\. , / ]E\ N ‘,-y /
wl
I wi &
Jpowatouan .
boda perugi
Tenng-uny e
TRAF002eHm

Cxena KOH.’IH’.{HOHHD)’IOU{CI‘O OGOp\",LlOBﬂHHﬂ

I — cx
CMECHTeNILHAR KaMepa; [] — ounvrp; 11 — NpeABADHTeABHEI] T

w PR e S
enus; V ~— gouyenoit TeNN006MeHHHK: VI — genruastop enAvoCMeHIHxK;

IV — xasepa opo-
[TapaMeTpsl BO3/yXa B TOUKAX COTIACHO PUCYHKY: to=-13°C, (0o=50%, po=0,098 MI1a;
1:=20°C, 01=55%; ts=21°C, ¢5=50%; TemmepaTypa rpetoieii cpesl (Boaa) ti= t=60°C;
TeMmmepaTypa BOIBI Ha BhIXoAe U3 TemnooOmennukos: t=40°C, ty=45°C. Temmeparypa
opomarorei Bos! twi= twz=8°C. OTHOmEeHNe pacxona 060poTHOro Bo3ayxa Gi1 K pacXoLy CBEKETo
Bo3nyxa Go pasHo 1,38. [ToTepssMu B OKpY>KaIOIIYIO CPEly U MOIIHOCTHIO IPUBOAHOTO JBUTATEIIS
BEHTHJISITOPA MPEHEOPEYb, MPOLIECC YBIAKHEHUS CUATATh N30 HTAIBITHBIM.

3ananue S. Konauuuonep, cxema KOTOPOro NnpeacTaBjieHa HA PUCYHKE, IPH

ero padore B pexxuMe OXJIaxKaAeHus (JIieTHee BpemMs).
TTapaMeTpsl BO3yXa B TOYKaX COMMIAcHO pucyHKy: to=30°C, ¢o=50%, po=0,098 MIla;
11=22°C, 1=55%; t5=23°C, p5=50%); Temneparypa oxnaxarouieii cpenst (Boaa) ti= tn=7°C;
TemImepaTypa BOAB Ha BeIXoAe U3 Termnoodmennmkos: tn=12°C, t=10°C. Temmeparypa
opomarorei Bos! twi= twz=8°C. OTHOmEeHNe pacxona 060poTHOro Bo3ayxa Gi1 K pacXoLy CBEKETo
Bo3ayxa G2 paBHoO 1,38. [ToTepsamu B OKpyKarOU[yr0 Cpeay U MOIIHOCThIO TPUBOJHOIO JBUTATEIIS
BEHTUJIATOPA MIPEeHEOpeyb, MPOIECC YBIAKHEHHS CUNTATh H309HTAIBITHBIM.
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3amanue 6. 'pagupHs, cxema KOTOPO# MPeACTABJICHA HA PUCYHKe.

W
ngf1+ty+ —513-, Yol )

[Mapamerpsl BaamHoro BO31yXa B rpajupHe

,a.Pa.fo
=
3 2 Crenens Baa-
Wi G :u Tesxr:c%ar)'pa. | Hasnenne, £¥.e HOCTH Xy
T T ) T &g °C Gap S= ¥ Moas HyO/xmoas
W-WVW ey’ g: g :E cyxoro Losnyxa
A RRUTRRTNRY Z8 588
, |||I||I!Ill|lll
| 1) l.§ 0,986 60 0,01045 '
h'{m"j 21 2 0,986 97 0,03211
Dy-tbs

Cxema rpaampHu.

Pacxon Bos! uepes rpaaupHio Guw=2150-10°% kr/uac, Temmepatypa BoIbl Ha BXOJIE B TPAIUPHIO
tw1=34°C, na BeIXOZIE tw2=26°C, MapamMeTpsl BO3IyXa, MOCTYTAIOIIEr0 B TPAJUPHIO U MOKH/IAIOIIETO
ee (Toukn 1 M 2 COOTBETCTBEHHO) NpHBEJECHbI B Tabmuile. Bo3myx, BRIXOIAMMN W3 TpagupHH,
COJICPXKHT KaredbKd BoJbl B KonuuyectBe gw=0,176 Kr/kmonb cyxoro Bo3ayxa. Pacxon Bosmyxa
Ng=57683 KIr/KMOJb CyXOro BO3ayXa B 4Yac MPH YKa3aHHOM pacxoje oxjaxkaaeMoi Bojsl. [loTepu
BOoABIAGw B pe3yJsibTaTe €e UCIapeHUsl U YHOca Kamesb cocTaBIsAoT 32660 kr/gac.

[TapameTpsl OKpykaromero Bosayxa: to=15°C, @o=60%, po=0,0986 MIla. Ilpn pacuere
9KCEPIUU BIIAXKHOTO BO3/lyXa U BOJbI B KAUECTBE COCTOSHUS OTCUETA MPHUHITH COCTOSIHHE CYXOI'0
BO3/yXa B OKPYKAIOIIEH Cpelie M BOJSHOTO Mapa, COAEPKAIIErocsl B OKpYyKarolen cpeae. Y aebHas
TEIJIOEMKOCTh BOABI cw=4,186 KJK/KT.

3aganne 7. AMMHAYHAs NMAPOKOMIIPECCHMOHHAN XOJIOAMJIbHASI YCTAHOBKA,

cxeMa KOTOpPOii npeacTaB/ieHa HA PUCYHKe.
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Cxema KOMIPECCHOHHOH XOJIOAHNBHOMH YCTaHOBKH

— XONO0AHJIbHAA KaM H - P p in - pery T —
/ J J iepa; 11 KoMnpeccop; [/] cnapurean: [V V
iy P ’ 1 H P H p JHPYIOUH T BEHTH; KOH-

Temneparypa B kamepe T,=260K, Ttemneparypa oxpyxkawmeit cpensl To=293K,
XO0JIOZOTPOU3BOIUTEILHOCTh YCTAaHOBKH 10 ucnaputento Q1=90 kBt. Xnagarent — ammuax.

Temnepatypa kuneHus xjajgarenra B ucnapurene T,=249K, temneparypa napa Ha BXOJ€ B
komrpeccop T1=253K, temneparypa mapa Ha Bbixone u3 kommpeccopa T2=402K, temneparypa
koHJeHcauuu Tx=301K, remneparypa xuakocTu Ha BbIXoe U3 KoHaeHcaTopa T3=298K.

[ToTepsimu naBieHUs: B UICHIApUTENIE U KOHACHCATOPE U 3aTpaTaMM SHEPTUU Ha MPUBOJ Hacoca
XJIaZIOHOCUTENS IpeHeOpeyb.

Mexannueckuit  KIIJI xommpeccopa mw=0,83, KIIJI mnpuBoaHOTO 531€KTpoABUTATENS
KoMIIpeccopa 1,:=0,9.

Temmepatypa XJajoHOCHUTENsT Ha BXoje B ucmapurens Ts1=258K, Ttemmneparypa
XJIaJOHOCUTENd Ha Bbixoae u3 ucnaputens Ts>=253K, yzaenbHas TEMJI0EMKOCTb XJIaJOHOCHUTEIS
cs=2,85 xJlx/kr-K, nepenan Temneparyp no oxsaxjaromiei Boje Ha konaeHcarope AT=7K.

3amanue 8. LUk okMKeHUs1 BO3AyXa OJHOKPATHBIM APOCCETHPOBAHHEM,
cXeMa KOTOPOro NnpeacTaBjieHa HA PUCYHKe.
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Komnpeccop

Apoceensmsid
HAGRAK

Cxema WHKJa ¢ OAHOKPATHEIM
APOCCeNHpOBaHHENM

Temnepatypa Bo3ayxa Ha Bxoje B komrpeccop 303K, nasinenue npsimoro notoka 20 Mlla,
TEIJIONPUTOK U3 OKpYykaromiei cpensl 8 k/[x Ha 1 Kr cxxkaroro Bo3nyxa, Henopekynepauus SK, nosns
KUAKOCTU mocne apoccenupoBanus y=0,054. Pacuer mpoBecT Ha 1 Kr KMAKOTO BO3ayXxa C
HCII0JIb30BAHHUEM JUAarpaMMBbI T-s. FI/Il[paBJH/I‘-IeCKI/IM COIMPOTUBJIICHUEM TPAKTOB HpeHGGpeqL.

3aganue 9. lluka oKMJKeHHsI BO3AyXa ¢ MOPIIHEBBIM JIETAHIEPOM, cXeMa
KOTOPOT0 NMpeACTABIEHA HA PUCYHKe.

ﬂohnpeccap avs
__[‘:[E- 293
A A L 275
!/
F—=—{1-z)

Memandep
—{1-1) 40

-2
Ap-2

-3

(M-z)

~ 10

Cxema nukJia (a) 1 n300pakeHue mporeccoB Ha guarpamme T-s (0).
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Hasnenue Bo3ayxa B mukie pP2=16 Mlla. Bo3ayx pacmmmpsrot B aeranaepe (KII neranaepa
Nax=0,7) ot 16 MIla no 0,6 MIla, nmocie yero apoccenupyrot 10 0,1 MIla. TemnepaTrypa Bo3ayxa
nepen neranaepoM Tz=276K. Hemopekyneparus Ha TEIIOM KOHIIE TeriooOMeHHHUKa Atm=5K.

[ToTepu X002 B OKpyKaroiyo cpeay qs=182 Jlx/Monb, U3 HUX:

- Ha Teruiooomennuke T-1 g3'=0 Jx/momnb;

- Ha TeruiooOMeHHuKe T-2 Q3"=122 J/Monb;

- Ha TeruiooOmMenHuKe T-3 g3"'=60 JIx/MOb.

Temneparypa T1=293K.

[Ipu pacyere pekoMeHIyeTcs 3a/laBaTh pa3HOCTh TEMIEpaTyp Ha XOJIOJHOM KOHIIE
termooOMenHnka T-2 B muamazone Atx=5...12K ¢ mocnenyromeil mpoBepKor ACHCTBUTEIHHOM
pa3HOCTH TeMIlepaTyp IO BCeM AMuHE TEIUIOOOMEHHUKA. 3HaueHWe MUHUMAIbHONH paboThI
OXKWOKEHUS Ly 17151 TaHHOTO 1UKIIa NpuHATH paBHo# 0,7 1 M JIx/kr, KI1/] nepenaTtouHbIx MEXaHU3MOB
Ne=0,8. I'mapaBnudeckue moTepyu B TEIUIOOOMEHHBIX ammmapaTax U TpyOaxX YYHUTHIBATH C ITOMOIIBIO
nornpaBoyHoro kodpdumuenta K;=1,1 myrem ymHOXeHHs Ha 3TOT K03(puumeHT OTHOUICHHUS
JaBJICHUH (p2/ P1) TP BBIYUCIICHUH YICIBHOTO Pacxo/ia SHEPTHH.

3ananmne 10. HI/IKJI OKMKCHUA BO31yXxa € TypﬁoneTaHuepOM, ¢XeMa KOToporo
npeacraBjcHa Ha pUCYHKE.
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Pabora ycranoBku ompenensercs cienyromumu napamerpamu: KITJ kommpeccopa 1«=0,6;
KITJI nerannepa mm=0,75; nenopexynepauust AT=3K; nepenaa naBiieHHs Ha BXOJSIIEM IOTOKE
Ap1=0,025MIla, Ha ucxoasmem noroke Aps=0,023MIla; notepu Xxonoja B OKPYKAIOUIYIO CpEay
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AQx=2,94 JIx/gac-xr. JlaBieHne Ha BbIXoje U3 kommpeccopa p1=0,5MIla, TemrepaTtypa KuIKOTO
BO3/yXa Ha BbIXOJIe U3 yCcTaHOBKHU T,=82,5K, naBiieHne Ha BbIXOJE U3 AeTanaepa ps=p.=0,123MI]Ia.
Temmneparypa oxkpyxatomei cpeasl To=300K, abGcomroTHOE naBJICHHE OKPYKAIOIICH Cpesbl
po=0,1MIla.

Vkazanust: 1.Ilpu aHanuse cuyuTaTh, 4YTO BCE IMOTEPH JABJICHUS UMEIOT MECTO B
teriooOMenHuke a. 2. [lorepu xosiofa B OKPYXKAIOIIYIO Cpely HPUHUMATh JUJIi MUHUMAaIbHOM
TeMIEpaTypbl B YCTAaHOBKE Ta.

3apgaHue 11. [MMapokomMmnpeccuoHHasi xonoaunbHas MawuHbl (IMKXM), cxema KoTopon
npeacTaBneHa Ha pUCYHKE.
HetictBurensubiii uki [IKXM mokazate Ha quarpammax T-S u P-|

KongeHcatop Hcxonnbie nanneie: xaagaredT R134a
3

Xo01010nporu3BOAUTENBHOCTE: 10 kBT
| I

1
¥ Ix—i—w] 12 Temnepamypa KuneHusi: -15°C
= Temnepamypa koHOeHcauyuu: 40°C

TennoHD CHT &Nk

[Tepeoxnaxnenue B konaeHcaTope: SK
[Torepu naBnenus Ha BcacbiBanuu 410 klla

T I[Teperpes B ucnaputene: SK
FB

4 HnagoHocHTE NE ¥

5 B [Torepu naBnenust Ha HarHetanuu 5830 klla
Fomnpeccop

[Torepr MOIIHOCTH HA TPEHHE B KOMIIPECCOPE
Mecnaputene 0,596 xBt

Koaddumment nmomaun kommpeccopa 0,631
Nunukatopusiit KI1/] kommpeccopa 0,726

KILJ IIPUBOIHOTO JNEKTPOABUTATENS
koMmrpeccopa 0,855

KonzgeHncarop BO3AyIIHOIO OXJaXAeHus. Temmeparypa BO3JlyXa Ha BXOAE B KOHJEHCATOP
30°C, na Bwixoze u3 kKoHaeHcatopa 34°C. XnagoHocHTeNb: 35% pacTBOP STHIEHTIMKONS B BOJE.

TemmepaTypa X/1ag0HOCUTENS Ha BXO/E B MCHapuTenb MuHyc 7°C, Ha BBIXOJIE U3 HCHAPUTENS MHHYC
12°C.

3apanne 12. Bo3ayxopa3aenurebHasi YCTAHOBKA, €XeMa M IHUKJ KOTOPOH
NPeICTABJICHBI HA PUCYHKeE
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Cxewma npocreiimieit BPY u ee nukin Ha quarpamme T-S:

0...5 — roukn npouecca; K — komnpeccop; PT — pexynepaTuBHbIii

TETIJI000MCHHUK;

PK — paznenurenpHas kosioHHa; p — 1poccelb.

[Tapametpsl iporiecca: po=0,1MIla, To=290K, p1=10MIIa, T1= To=290K. B npouecce paboTsI
BPY Bo3nyx pasmenstor Ha KUCIOpoJ (maccoBas aois gox=23,2%) u a3or (maccoBas a0

ON2=76,8%). U3oTepmuueckuii KI1/1 kommpeccopa npuHATH paBHBIM 0,6.

3apaHne 13. [apokomnpeccuoHHass xonoaunbHasa wMawwuHbl (MKXM), cxema koTtopon
npeactaeneHa Ha pucyHKe. JleiictBuTenbubiii nuki [ IKXM nokaszate Ha auarpammax T-

S uP-Il

KonneHcatop

1]

¥

TennoHD CHT &Nk

PE

& HnanoHocHTE NE ¥

5 —

e f

(L

i

Mcnaputene

Komnpeccop

Hcxonusie manuele: ximagareut R134a

Xonogonpous3BoauTenbHOCTh: 10 kBT
Temnepamypa kuneHusi: -15°C
Temniepamypa koHOeHcayuu: 40°C

Ileperpes B ucnapurene: SK

[lepeoxnaxnenue B konaeHcarope: SK

[Torepu naBnenus Ha BcackiBanuu 410 klla
[Torepu naBnenns Ha HarHetannu 5830 klla
[ToTepu MOIIHOCTH Ha TpEeHUE B KOMIIPECCOPE
0,596 kBt

Ko duunent nogaun komnpeccopa 0,631
WNuukaropuseiii KITJ[ komnpeccopa 0,726
KILJ IIPUBOIHOTO JJEKTPOABUTATENS
koMmipeccopa 0,855
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3amanue 14. NapokomnpeccuoHHbii TennoBoit Hacoc (MKTH), cxema KkoToporo
npeacTaBneHa Ha pucyHke. flencreutenbHbin umkn NKTH nokasatb Ha anarpammax T-S n P-|

o

t=70°C s !9 V¥ 1=65°C
-,

MpuHUMNUanbHas cxema NapoKOMMPEeCCMOHHOro Tennosoro Hacoca (MKTH):
1 — komnpeccop; 2 — KoHAeHcaTop; 3 — APOCCENbHbIN BEHTUIb;
4 — ycnapuTtens; 5 — oTannvBaeMoe NoMeLLeHUe; 6 — HacoChl.

HcxonHble JaHHbBIE:

Xnamarenr RC318 (oxradropuuknobyran), Temmeparypa kumenus B ucmaputene 2°C,
Temmneparypa konjencamuu 75°C, MaccoBsrii pacxon 0,2 kr/c. TenIoHOCHTeNb BOAA.

[Momnwnit KITJ] xommpeccopa Nwon=0,65, KIIJI mpuBoIHOTO 37€KTpOABUTATENS KOMITpECCOpa
Mon=0,9. Mexannueckuit KIIJ[ kaxgoro u3 HacocoB mMy=0,8, KIIJ[ kaxmoro u3 NpuBOIHBIX
ANIEKTPOABHUraTeNeil HacocoB M»:=0,9.

[Totepsimu naBlieHUs B BOASHBIX TPYOOIPOBOIaX U TPYOOMPOBOJAX XOJIOAUIBLHOTO KOHTYP, a
TakKe TeII000MEHOM MEX Iy TPYOOIIPOBOIaMHU U OKPYKAIOIIEH cpeoil mpeHeOpeyb.

3apaHue 15. NMapoKOMNPECCUOHHbLIN TENJIOBOW HAcOC C NMPOMEXKYTOYHLIM TEMNJI006MEHHUKOM
(MKTH ¢ NT), cxema KoTOporo npeacrtaBrieHa Ha PUCYHKe (MOAOrpeB Mosia B XXWJIIOM NMOMeELLeHUN).
DOenctButenbHbin uukn MNKTH ¢ MNT noka3aTtb Ha gnarpammax T-S u P-I
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Ucxonnbie  mansbple:  xmagareHT  R125  (menrtadropstan),  HH3KOMOTCHIMAIbHBINA
TerJI0HOCUTENb 24% BOAHBINA PACTBOP ITUIEHTIIUKOJI.

— TeruioBas Harpy3ka Q=3 kBT;

— TeMIeparypa HU3KOMOTEHIIMATbHOTO TEIJIOHOCUTENSI Ha BXOJAE B HUCIAPHUTENh TEIJIOBOTO
Hacoca 5°C;

- TeMIiepaTypa HU3KOMOTEHIIMATIbHOTO TEIUIOHOCUTENS HA BBIXOJIE U3 MUCHApUTEIIs TEIIOBOTO
Hacoca Munyc 2°C;

— TeMIepaTypa BBICOKONOTEHIMAIBHOIO TEIUIOHOCUTENS (BOJbI) Ha BXOJAE B KOHAECHCATOP
TemnoBoro Hacoca 35°C

— TeMIepaTypa BEICOKOTIOTEHLIMAIBHOTO TEMIOHOCUTENS (BOJIBI) Ha BBIXOJIE U3 KOHIEHCATOpa
TemnoBoro Hacoca 42°C

— TeMIiepaTypa OKpyKaromei cpessl to munyc 10°C;

- TeMIepaTypa KHTIEHHUs XJIajarenTa B ucnapurene munyc 5°C;

- TeMIIepaTypa KOHIEHCAIlNHU XJIaflarenTa B KouaeHcarope 45°C;

- TeMIIepaTypa XJIaJlareHTa Ha BhIX0Je U3 ucnapurens munyc 5°C;

- meperpes napa xJyagarenra Ha Boixone u3 [T 5K;

- TeMIIepaTypa XJIaJareHTa Ha BEIX0/Ie U3 KoHaeHcaropa 42°C;

- TeMIIepaTypa XnajarenTa Ha Beixone u3 11T 38°C.

[Tonmenit KIIJ xomnpeccopa Nkon=0,65, KII/[ npuBomHOTO 35eKTpoaBHUraTeliss KOMIpeccopa
Mon=0,9. Mexanuueckuii KIIJ] kaxnoro u3 HacocoB ternoHocureneit ny=0,8, KII/] xaxgoro u3
NPUBO/IHBIX JIEKTPOJIBUTATENEH HACOCOB 15:=0,9.

[Torepsimu naBieHus B TpyOOIPOBOAAX TEIJIOHOCUTENIEH U TPYOONPOBOJAX XOJOJMIBHOTO
KOHTYD, a TaKk)Ke TEIII000MEHOM MEX Iy TPYOOTPOBOIaMH U OKPYKAIOIIEH Cpeio MpeHeOpeyb.
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3amanue 16. [lapokoMnpecCHOHHBIH TEMJOBOH HACOC C MPOMEKYTOUYHBIM
Term1000MeHHuKkoM U nepeoxsaauresem (IIKTH c IIT u I1O), cxema koToporo
NpeACTABJIEHA HA PUCYHKE (OTOIJIEHHE KUJIOT0 oMelnieHus ). deiicTBuTeIbHBIN
uuk IIKTH ¢ IIT u I1O noka3ats Ha gauarpammax T-S u P-I|

B sicoronoTen L HANLHEL
TEMMHOCHTEN R

3K caTop
Mepeoxma- oae ]

AHTENR -
Ko npeceop
1. r 'J]'a

>

m [Tpomescy Tk

TENMMMIMEHH HE

3

Jpoiscenk He
BEHT Wk

Hemapurens

i
[

Hurs pomomeHunanss ki
TENHHOE HTE b

Ucxonnbie nannble: xnmagareHT RC318 (okradTopumkinoOyTaH), HH3KOMOTCHIMAIbHBINA
TEIJIOHOCUTENb BOJIA.

— TerioBas Harpy3ka Qm= 20 xBT;

— TeMIEepaTypa HU3KONOTEHIMAIBHOIO TEIJIOHOCUTENS Ha BXOJAE B UCIAPUTEID TEIJIOBOIO
Hacoca 8°C;

- TEMIIepaTypa HU3KOMOTEHIIMATIBHOTO TEIUIOHOCUTENS HA BBIXOJE U3 UCIAPUTEINS TEILIOBOTO
racoca 3°C;

— TeMIlepaTypa BbICOKOMOTEHIIUATBHOTO TETJIOHOCUTENS (BOJIBI) HA BXOJE B NEPEOXJIAUTEND
TemnoBoro Hacoca 45°C

— TeMIiepaTypa BbICOKOIIOTEHIIMAIbHOTO TEMJIOHOCUTENS (BOJIbI) Ha BBIXOIE U3 KOHJEHCATOpa
TemnoBoro Hacoca 60°C

— TeMmepaTypa okpyxkaromiei cpeant to=0°C;

- TeMIIepaTypa KHIIeHHs XJIajarenra B ucnapurene 2°C;

- TeMIlepaTypa KOHIEHCAIIUK XJIajlareHTa B KoHaeHcarope 65°C;

- TeMIIepaTypa XJajarenTa Ha Beixose u3 ncnapurens 2°C;

- IeperpeB napa xmajaareHta Ha Boixoje u3 [T 5K;

- TeMIIepaTypa XJIaJarenTa Ha BBIXo/e U3 KoHaeHcatopa 65°C;

- TeMIIepaTypa XJiajarenTa Ha seixone u3 110 62°C

- TeMIIepaTypa XnajarenTa Ha Beixone u3 11T 58°C.

[Tomuei KITJI xomnpeccopa nxon=0,65, KII/] npuBogHOTO 35I€KTpOABUTATENST KOMIIpECCOpa
Mon=0,9. Mexanuueckuii KIIJ] kaxnoro u3 HacocoB ternoHocureneit My=0,8, KII/] xaxgoro u3
NPUBO/IHBIX JIEKTPOJIBUTATENEH HACOCOB 15:=0,9.

[Torepsimu naBieHus B TpyOOIPOBOAAX TEMJIOHOCUTENIEH U TPyOOIPOBOAAX XOJIOAMUIBHOTO
KOHTYp, a TaKXKe TEIIO0OMEHOM MEXly TPYOOIIPOBOJAMH U OKpY Karollel cpeoil mpeHedpeys.
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3ananue 17. Bo3gywHasi xonogunbHasi yCTaHOBKa (cM. puc.).
3anano: xonononpousBoauTenbHOCTh Q2i=10 KBT, Temmneparypa pabouero Tena Ha BBIXOJEC U3
XOJ0auIbHON Kamepsl ty=-10 °C, a Ha BbIxome u3 oxmaaurens to.=20 °C, cTemeHb MOBBIMICHHS
JaBJICHUs BO3JyXa B Kommpeccope n=4, amuabatHbiii koddduinmeHt kommpeccopa 1M«=0,82, a
BHyTpeHHUH oTHOcuTenbHbIN KII/[ nerannepa n,=0,84.
CaoiicTBa pabdouero Tesna BXY npuHATh COOTBETCTBYIOIIMMHU JIBYXaTOMHOMY HJI€AIbHOMY

so3ayxy c cP=CcoNnst

Cxema BO3ayLLIHON XonoaunbHon ycTaHoBku: K — komnpeccop; OXJ1 — oxnagutens; D —
aetangep; XK — xonoaunneHas kamepa; 3L — anekTpogsuratens; G — pacxop Bo3gyxa
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3ananme 18. IlapoxkomnpeccuOHHAas XOJOAWIbHASA YCTAHOBKA (CM. pHC.).
Xuaanareur — R22.

7
C= 7
1, > fé// - /.;j'?j'

v

Puc. napOKOMI'IpeCCI/IOHHaFI xonoguribHad yCtaHOBKa

Temneparypa kouaencanun t3=35°C, toc=20°C, TemmepaTypa B XOJIOAMIBHOM Kamepe ty=-20
°C, TeMIepaTypa KHIEHHUs tx,=-27°C, cTemeHb cyXocTH (peoHa Ha BHIXOJE M3 KOMIpeccopa X2=1.
HeoOpaTtumplii ipoIiecc B KOMIIPECCOPE XapaKTepru3yeTcs aanadaTHbIM KoddduimeHToM 1=0,85.

3ananue 19. IlapokoMnpeccuOHHAasi XOJOAWIbHAsI YCTAHOBKA (CM. pucC.).
XJ1agareHT — aMMHaK.
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Puc. MNapokomnpeccnoHHas xonogunbHas ycTaHOBKa:
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Temmeparypa pabodero Teja Ha BBIXOJIE U3 XOJIOIMIBHON KaMephl tx,=-23 °C, cTernens CyxocTn
aMMuaka Ha BXxoje B koMipeccop X1=0,92, cTeneHb NOBBILIEHUSI JABJIEHUS B KOMIIPECCOpe |=6,42,
anuabaTtHeIid K03 huimeHT kommpeccopa 1M=0,83. XonogonpoussoaurensHocTh [IKXY Q2i=1 kBT.

3ananue 20. ITapokoMnpeccMoHHasi X0JI0AWJIbHASL YCTAHOBKA (CM. puc.). XJIaJareHT —
ABYOKHCH yriiepoaa COa.
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Puc. napOKOMI'IpeCCI/IOHHaFI XxonoguribHad yCtaHOBKa:

Temmeparypa pabodero Teia Ha BBIXOJE M3 XOJOAMIBHON Kamepsl tx,=-23 °C, Temmeparypa
CO: Ha BBIXOJIe M3 KOMIIpEccopa B 00paTUMOM mpoiiecce aaunadbarHoro cxatus t=27°C, creneHb
HIOBBIILICHUST JIaBIICHUST B KoMmmpeccope p2/pP1=3,36, amuabaTHbli KOIDPHUIMEHT KoMIpeccopa
N«=0,83. XonmononpouzpoaurensHocth [IKXY Q2i=1 xBrT.

3ananue 21. IlapoxkomMmpeccHOHHasi XOJIOAMJIBHAS YCTAHOBKa C
cernapaTopoM-oTaeJuTeeM KHIAKOCTH (cM. puc.). XuaaareHt — R22.
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Puc. MapokoMnpeccroHHas XonoaunbHas ycTaHoBKa C cenapaTopoM:

a — uukn B T,s- guarpamme; 6 — cxema

Xomo10nmpor3BOANTENBHOCTh yeTaHOBKH Q2=50 kBt. Temmeparypa xoHaeHCauu GpeoHa B
oxnamurene ts=to:=20 °C, Temmeparypa B X001mIbHOM kKamepe t:=-20 °C, crenens cyxoctu ppeona
Ha BXxojie B kommpeccop x1=0,933, a Ha BbIXOJIe U3 XOJOAMIbHON Kamepsl X6=0,85. AnnabdaTHbIil
ko3 dunuent kommpeccopa M«=0,85.

3aganme 22. IlapokoMnpecCHOHHAsi XOJIOAWJIbHAsi YCTAaHOBKAa €
pereHepaTUBHBIM TeMJI000MEHHUKOM (cM. puc.). XuaaareHt — R22.

Puc. MNapokoMnpeccroHHasi XonoaunbHasi yCTaHOBKa C pereHepaumneit:
a — uukn B T,s- gnarpamme; 6 — cxema
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Xo071010POU3BOANTENBHOCTE ycTaHOoBKH Q2=50 kBt. Temmeparypa KoHAeHcaluu mapa B
oxnanurene t3=35°C, toc=20 °C, TemnepaTypa B XOJIOAMIBHOI KaMmepe - t,=-20 °C, cTemneHb CyXocTu
dbpeoHa Ha BBIXOJEC W3 XOJOAWILHOW Kamepbl x1=0,933. OxnaxaeHue >Xuakoro ¢peoHa B
pereneparope t3-t3+=10K. Agunabarusiii koadduruent kommpeccopa 1«=0,85.

3apaHue 23. MapoKoMnpecCUOHHbIN TeIJIOBOI Hacoc (CM. puc.), padouee
TEJI0 — aMMUaK.

Cxema I'IapoKOMI'IpECCVIOHHOVI YCTAaHOBKU TEN/I0OBOIo Hacoca:

K — komnpeccop; TO — tennoobmeHHuK; Tl — Tennosoi noTpebutenns; Py —
paclwmpuTenbHoe ycTponcTeo; 3/ — anekTpoasuraTens;

G — pacxog paboyero Tena

TennoBoii Hacoc obecrieunBaeT TexHOJOrMueckoro mnorpedurens temiorod Qrn=10 MBT npu
TeMIepaType OKpyxaromei cpensl toe=17 °C. AMMHauHbIi ap Ha BBIXOJE U3 UCTIAPUTENS (Ha BXOJE B
KOMITPECCOp) UMeeT cTerieHb cyxocTd X1=0,9. CTerneHb MOBBIIICHHS JaBlIeHHs B KOMIIpeccope p2/P1=6,45,
anabaTHbIN KoaddurmenT kommpeccopa 1=0,87.
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LMK napoKoMNpeCcCMOHHOro TeNA0BOro Hacoca
TennoBoro HacocaB T,S - anarpamMmme

3aganune 24. IlapokoMnpecCHOHHAsl XOJIOAWIbHAA YCTAHOBKa €
pereHepaTuBHBIM TEII000MEHHMKOM (cM. puc.). XuagareHT — R134a.

- |

Puc. MNapokomnpeccnoHHasa xonogunbHas yCTaHOBKa C pereHepaumen:

a — uukn B T,s- anarpamme; 6 — cxema

X0JI010TIPOU3BOAUTENBHOCTE ycTaHOBKH Q2=25 kBT. Temmeparypa KOHJEHCallMu Tapa B
oxmaaurene t3=35°C, tc=20 °C, TemmepaTypa B XONOIUIBHOH Kamepe - ty=2°C, cTeneHb CyXOCTH
dbpeona Ha BBIXOAEC W3 XoNomuiabHOW Kamepsl X1=0,933. OxuaxaeHue >XUIKOTO ¢GpeoHa B
pereneparope t3-t3+=10K. Agunabarasiii koadduruent kommpeccopa 1«=0,85.
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7.3.2. IIpomexxyTOUHAas aTTECTALMS

[TpomexyTouHas aTTecTanus 00yJaroumxcs B GopMe 3K3aMeHa MPOBOAUTCS MO pe3ybTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4eOHOH pabOThl, MPEJYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUIUINHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAaThl TEKYILETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTENeHH OCTHXKEHHUS OOy4YaloUIMMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHus MO JUCHMIUIUHE (MOAYJII0) MPOBOAUTCSA IMPENoJaBaTesieM, BEIYLIUM 3aHATUS I10
JTUCIUILIMHE (MOIYJII0) METOIOM 3KCIEepTHOM oleHKU. [1o uTOoram npomMexyTo4HON aTTecTaluu 1o
JTUCIUIUIMHE (MOIYJIO) BBICTABIIAETCS OLICHKA OTIUYHO», «XOPOILIOY, «yIOBICTBOPUTEIBHOY WU
«HEYAOBJIETBOPUTEILHOY.

IIpumepHBbIe BOPOCHI K IK3aMeHY

Bomnpocsr qys mposepku yposHst o0yuenHoctu 3HATD:

1. AmnamuTuyeckoe BBIpaXKEHHE TIEpPBOTO Hayana TepMmMoauHamuku. IlepBoe Havano
TEPMOJMHAMHUKY JIJIS1 TIOTOKA.

2. 3MeHeHue sHTponuu B HeoOpaTuMbIx npoueccax. [Tonstue sxcepreruyeckoro KIT/I.

3. IlepBas u BTOpas Teopemsl Kaprno. O6patHsbiii 06paTumblii iuki KapHo.

4. DKceprus TEIJIOTHI.

5. Dkceprust MOTOKa pabovero Tena.

6. AHAIIMTHYECKOE BhIpayKeHUE U (POPMYITMPOBKU BTOPOTO Hayana TEPMOIUHAMUKH.

7. IlonsiTue TermioeMKoCcTy. Buasl TemioemMkocTel. Y paBHenue Maiiepa.

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

1. I3MeHeHne 3HTPONMM, HEpreTHUecKuil OanaHc U yaenbHas paboTa MIeaJbHOro rasza B
U30TEPMHUUECKOM MPOLECCE.

2. V3MeHeHne >HTPONUM, YHEPreTHUecKuil OanaHc M ynenbHas paboTa MJealbHOrO ras3a B
U30XOPHOM IIpo1iecce.

3. I3MeHeHune SHTPONHHM, SHEpreTHUecKuil OanaHc M ynaenbHas padoTa MAEAIBHOrO rasa B
n300apHOM Ipoliecce.

4. CpaBHUTb MOTEPH HIKCEPTUU MPH PACIIUPEHUH T'a30B OT JAaBieHus pl no nasneHus p2 6e3
TEIIO0OMEHa € OKpy’Karolle cpenoil, umeromei temneparypy T0, ¢ momomipio apoccenst U B
JeTaHepe.

Bomnpocs! (3agaun/3aganus) ass npoBepku ypoBHs ooyuenHoctu BJIAJIETD:

1.HaiiTi mpupOCT 3HTPONUYU U TOTEPIO IKCEPTUH IIPU IPOCCETUPOBAHUU HJICATBHOTO ra3a oT
nasneHus pl no naBnenus p2 < pl npu yciaoBuu, 4TO CKOPOCTH Ta3a A0 M MOCIE APOCCENS PaBHBI.
Kak u3meHuTCs TeMIieparypa uAcalbHOTO rasza mocie apoccens’?

2. HailTu MUHUMAaNbHYIO YyJENbHYIO PabOTy U MOTEPI0 SKCEPTUU JJIsi MepeBoja OJHOTO
KuJiorpamMma rasza npu temneparype TO B xxunkocts ¢ remneparypoi T2.

3.0npeaenuTs NpUPOCT PHTPOIUU U MOHATHE dKcapreTruueckoro KIIJ mis TernaooOMeHHOTro
armapara.

4. HaiiTh MUHUMAaJIbHYIO MJCallbHYIO0 paboTy B M30JUPOBAHHOHN cHCTEMe Ui MOAICpKAHUS
3alaHHOM TeMneparypsl TX npu Temneparype okpy:xaroei cpenst TO.
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5. HaliTh MuHMMalbHOE 3HAUCHHUE SHEPrUHU, HEOOXOAMMOE IJii HEeNpephbIBHOW paboOThl B
TE€YCHHE OJHUX CYTOK HM30JUPOBAHHOM XOJOAMJIbHON CHUCTEMBI XOJIOJOMPOU3BOIUTENHHOCTHIO 10
kBT npu temnepatype oxiaxaaeMol cpeanl -230C u Temnepatype okpysxkatoien cpeabl 270C.

6. Haiitu 3Hauenue sxcepreruueckoro KII/I nis rernnoodMeHHoro anmnapara «Boja-Bojia» npu
CJIEIYIOIIMX 3HAUYCHUSX TEMIIEpaTyp:

-TeMIepaTypa OXJaXJaeMOod BOAbl Ha BXoae B TemmoooMeHHuK 260C, Temmeparypa
OXJIAaKIaeMOI BOIBI Ha BBIXOJ€E U3 TerutoodOmennuka 210C;

-TeMIieparypa OXJaxXJaroleil BoAsl Ha BXoAe B TermiooOMeHHuK 70C, TemmepaTypa
OXJIAXKIAOLIEN BOIBI HAa BEIXOE U3 TerrooOmenHuka 120C.

Temneparypy okpysxaroieit cpenbl npuHsaTh paBHor 300C.

7. YpaBuenue Ban-nep-Baanbca mis 1-ro mosis raza umeeT Buj

(p+%)-v-b)=R,-T.

3anucaTh 3TO ypaBHEHHUE IS MPOU3BOJILHOTO YKCIIa N MOJIEH Tasa.

8. Haiitu BbIpaskeHUe AJis pacueTa HTPOINUHU ra3a, MOJUYUHSIONIErocs ypaBHeHUIO BaH-aep-
Baannca npu ycioBuu, 4To Tem1oeMKocTh raza Cv He 3aBUCHUT OT TeMIIepaTyphl.

9. Kakyro MakcuManpHyr0 paboTy MOXKHO MOJTYYUTh U3 CHCTEMBI ABYX TN C TeMIEpaTypaMu
T10 u T20 (T10 >T20), ecnu 3TU Tena UCHOJB3YIOT B KaUe€CTBE COOTBETCTBEHHO HarpeBaTesst U
XOJIONWIBbHUKA B TemuioBold MammuHe? Cumrarh, yTo TermoeMkocTu ten Cl m C2 He 3aBHCAT OT
Temreparypbl. HaliTu okoHdarensHy0 Temmeparypy T 000oux Telr, Korjaa MeX Ay HUIMH YCTAaHOBUTCS
TEIJIOBOE pAaBHOBECHE.
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Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHUSI POCCUIICKOM OEJNEPALINN
PEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE
BBICIIET'O OBPA30OBAHUSA

«MOCKOBCKHH TTOJINTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUI TIOJIUTEX)

®akynpreT XTub Kadenpa TexHuka HU3KHX TeMIepaTyp

Juctuminna CnenMajibHble IVIABbl TEPMOANHAMUKH HU3KOTEMIIEPATYPHBIX CHCTEM
Hanpasnenue 16.04.03

Kypc 1 rpynma 224-551, ¢popma oOydeHus ouHas

DK3AMEHAIIMOHHBII BUJIET Ne 1.

1. AHanmuTH4ecKoe BBIpaKEHME IEepBOro Hayajna TepMoauHaMuku. [lepBoe Haudano
TEPMOJIMHAMMKH U1 IOTOKA.

2. H3MeHeHue SHTPOIUH, YHEPreTUUECKUil OajaHCc U yaenabHas paboTa MIeallbHOTO ras3a B
M30TEPMUYECKOM IPOILIECCE.

3. Haiitu mpupocT 3HTPONUHU U MOTEPIO IKCEPTUU IIPU IPOCCEIUPOBAHUM UJICAIBHOTO ra3a 0T
nasienus pl no gaBnenus p2 < pl mpu ycinoBUM, UTO CKOPOCTH ra3a J0 U MOCJIe JPOCCENsi PaBHBL.
Kak u3meHuTcs TeMieparypa uAeaabHOro rasza mocie apoccens?
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K mpomexxyTouHO#N aTTecTanuu AOMYCKAIOTCS TOJIbKO CTYACHTHI, BBHIITOJHUBIIUE BCE BHJIbI
yueOHOI paboThl, IpeayCMOTpPeHHbIE padoueit mporpaMMoil no quciuminie «CrernuaibHble rIaBbl
TEPMOJIMHAMUKYA HU3KOTEMIIEPATYPHBIX CUCTEM).

Ixana
OLleHUBaHUA

Onucanue

BreimonHensl Bce BuAbl y4eOHOW pPabOThI, MPeryCMOTPEHHbBIE Y4eOHBIM
wi1aHoM. CTyJOEeHT IE€MOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUW, HaBBIKOB
NPUBEJCHHBIM B Ta0IMIAX IOKa3aTeiel, omepupyer mpuoOpeTeHHBIMU
OtinyHO 3HAHUSAMH, YMECHUSAMH, HAaBbIKAMU, IPUMEHAET UX B CUTYalUsAX HMOBBILICHHON
cioxkHocTd. [Ipy 3TOM MOryT OBITH JONMYILEHbl HE3HAUUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPU AHAJTUTUYECKUX OIEpalUiX, IEPEHOCE 3HAHUU
Y YMEHUI Ha HOBBIE, HECTAaHIAPTHBIEC CUTYaALUH.

BreimmonHensl Bce BHIBI yu4eOHOW palOTHI, MPENyCMOTPEHHbIE Y4eOHBIM
X wianoM. CTyIeHT JeMOHCTPHUPYET HEIMOJIHOE, MPaBUILHOE COOTBETCTBUE
OpOIILIO . . .

3HAHUU, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOMUIaX MoKa3aTenei, 1o eciu

[P 3TOM OBLIN IOMYLIEHBI 2-3 HECYIIECTBEHHBIE OMINOKH.

Beinmonnensl Bce BuAbl yuyeOHOW paboOThl, MPeLyCMOTPEHHbIE Y4eOHBIM
VY nosnerBoputen | miaHoM. CTyeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM OCBEIIEHA

BHO OCHOBHas1, HauOoJiee Ba)kHas 4acThb MaTepuaa, HO IPU ATOM JONYILIEHa OJHA
3HAUUTENbHAs OIMOKA UM HETOUHOCTb.

He BbinosiHeH oauH uiu Gojiee BUJOB yuyeOHON pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM 1aHOM. CTyJI€HT JEMOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHUIA,
HeynoBieTBopuT | yMeHMI, HaBBIKOB NPUBEACHHBIM B TaONMIAX MOKa3aTelel, JOMyCKaroTCs

€JIBHO 3HAYUTEJbHbIE OIMOKH, MPOSABISAETCS OTCYTCTBUE 3HAHUM, YMEHMH, HABBIKOB
0 Psiy MOKa3aTesel, CTYAEHT UCTBIThIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS TIPU
OIIEpUPOBAHNH 3HAHUSMHU U YMEHUSAMU IPU UX NIEPEHOCE HA HOBBIE CUTYaLINN.

BeinonHeHs! Bce BUJbI yaeOHOU paboThl, IPeAyCMOTPEHHbIE YU€OHBIM IJIAHOM.
CTyneHT [eMOHCTPUPYET COOTBETCTBHE 3HAHHUH, YMEHMH, HaBBIKOB
OpUBEJCHHBIM B Ta0IMIAX IOKa3aTelel, omepupyer mNpuoOpeTeHHBIMU
3auTeHo 3HAHUSAMHU, YMEHUSMHU, HaBbIKaMU, MIPUMEHSET UX B CUTYalUsSIX MOBBILICHHON
cnoxHocTd. [Ipu 3TOM MOryT OBITH JOMYILIEHBl HE3HAYUTENIbHbIE OIMIMOKH,
HETOYHOCTH, 3aTPYIHEHUS MPU aHATUTHUYECKUX OIepalusix, NepeHoce 3HaHu!
Y YMEHUH Ha HOBbIE, HECTaHAAPTHBIE CUTYAIUH.

He BbinosniHeH oauH uiau Oosiee BUIOB y4eOHOH pabOThI, MPeayCMOTPEHHBIX
yueOHbIM 1aHOM. CTyJIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
H YMEHMH, HABBIKOB TNPUBEACHHBIM B TaOIMIAX IOKa3aTeled, JTOMYyCKaloTCs
© SATTERO 3HAYUTEJbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHM, HABHIKOB
0 Psily MTOKAa3aTeslel, CTYAEHT UCTBIThIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS TIPU

ONCpUPOBAHUU 3HAHUAMU U YMCHUAMMU NTPHU UX IICPCHOCC HA HOBLIC CUTYyAIlUH.




