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1. He.]'[l/l, 3a/Iavu1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘leHl/Iﬂ mo IMCIMIIJINHE

K OCHOBHBIM LIEJISIM OCBOEHUS AUCHUIUTUHBI « XO0JIOAMIBHBIE U TETJIOHACOCHBIC YCTAaHOBKH
CIIe/TyeT OTHECTH:

— (QopMupoBaHHMEe 3HAHUM O COBPEMEHHBIX MPHHIMIIAX, METONAX U CPEICTBAX
NPOCKTHUPOBAHUS U KOHCTPYHUPOBAHUS XOJIOAMIBHBIX U TEINIOHACOCHBIX YCTAHOBOK, MCIIBITAHUH U
KOHTPOJISL KX TEIUIOTEXHOJIOTUYECKUX TapaMeTpOB;

— W3y4YeHHE CIOCOOOB MOBBIMICHUS A(PPEKTUBHOCTH SKCIUTyaTallud, HMPOEKTHUPOBAHUS M
KOHCTPYHMPOBAHHMS XOJOAWIBHBIX U TEIUIOHACOCHBIX YCTaHOBOK, BBIPAOOTKA HABBIKOB y CTYACHTOB
CaMOCTOSITENIbHO (DOPMYITUPOBaTh W peIIaTh 33Ja4dl IMPOSKTUPOBAHMS W KOHCTPYHPOBAHUS
TETIONCIIONIB3YIOIINX YCTaHOBOK.

— TIOATOTOBKA CTYJCHTOB K JESTEIHHOCTH B COOTBETCTBHHM C KBaJU(UKAIMOHHON
XapaKTEePUCTHKOI OakanaBpa Mo HAIPaBJICHUIO, B TOM YHCIIe (POPMHUPOBAHHE YMEHHH IO BBISIBICHHIO
HEOOXO/IMMBIX YCOBEPIICHCTBOBAHMA U pa3pabOTKe HOBBIX, Oojee 3(PGPEKTUBHBIX METOAOB
IPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS XOJIOAMIBHBIX U TEIUIOHACOCHBIX YCTAHOBOK.

K oOCHOBHBIM 3amadaM OCBOEHHS JUCIMIUIMHBI «XOJOMWIBHBIE U TEIJIOHACOCHBIE
YCTaHOBKMY CJIETyeT OTHECTH:

— BbBIpa0OTaTh HAaBBIKM y CTYACHTOB CaMOCTOSTEIBHO (HOPMYITHpPOBATH  3a]add
NPOEKTUPOBAHUS U PACUETa XOJOJMIBHBIX M TEIZIOHACOCHBIX YCTAaHOBOK;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHUS SHEpPreTuieckon 3(h(HeKTHBHOCTH
XOJIONWIIBHBIX M TEIUIOHACOCHBIX YCTaHOBOK C YYETOM TEXHOJOTMYECKHUX, SKOJOTHMYECKHX H
HYKOHOMHYECKUX (PaKTOPOB;

— HAYYUTh aHAJIM3HPOBATh CYIIECTBYIOIIME METOABl ONTHMHU3AIMH XOJOAWIBHBIX U
TEIUIOHACOCHBIX YCTAaHOBOK, Pa3pabaThiBaTh U BHEAPSATH HEOOXOIUMBIE U3MEHEHHUS B UX CTPYKTYpE
C Mo3uLMi MoBbILEHNS YQPEKTUBHOCTH 1 SHEProcOEepEKESHNUS;

— JaTh WH(POPMAIMIO O HOBBIX METO/AX MPOSKTUPOBAHMS XOJOAUIBHBIX M TEIUIOHACOCHBIX
YCTAaHOBOK B OTEUECTBEHHOH W 3apyOe)KHOH IpaKkTHUKE, Pa3BHBaTh CIHOCOOHOCTH OOBEKTHBHO
OLICHUBATh MTPEUMYIIECTBA U HEJOCTATKH TAaKUX METOJIOB, KAaK OTEYECTBEHHBIX, TAK U 3apYOCIKHBIX;

— HAY4UTh aHAJM3UPOBATH PE3YJIbTATHI pacyeTa XOJIOAWIBHBIX U TETNIOHACOCHBIX YCTAaHOBOK,
MIPOM3BOJIUTH MMOMCK ONMTUMHU3AIMOHHOTO PEUICHHUS C TOMOIIBI0 BCEBO3MOKHBIX METOIOB.

OOyueHue 1Mo AUCHUTUINHE «XOJOIUIBHBIE U TEIUIOHACOCHBIE YCTAaHOBKHY HAMPABJICHO Ha
dbopMupoBaHUEe y 00YHAIOIIUXCS CIEAYIOMNX KOMITETEHIINH:

Koa u HauMeHOBaHHe KOMIIETEHIMH HH}IHKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

NOIIK-4.1. JleMoHCTpUpYyET NOHUMaHUE OCHOBHBIX
3aKOHOB MEXAHUKH KUIKOCTH U T'a3a U MPUMEHSIET
WX JUISl pacdyeTa 3JIEMEHTOB TEMJIOTEXHUUYECKUX
YCTaHOBOK U CHCTEM;

NOIIK-4.2. JleMoHCTpUpYyET HIOHUMaHUE OCHOB
TEPMOAVMHAMMKH, OCHOBHBIX 3aKOHOB
TEPMOJAMHAMMKY U IPUMEHSIET UX JUUISl pacUE€TOB
TEPMOAMHAMHYECKUX MPOILIECCOB, IIUKIIOB U UX
MoKa3aTeleit;

NOIIK-4.3. JleMOHCTpUpYyET NOHUMAaHUE OCHOBHBIX
3aKOHOB TeIIoMaccooOMeHa U MPUMEHSIET UX JJIs
pacyeToB 3JEMEHTOB TEIVIOTEXHUUECKUX YCTaHOBOK
U CUCTEM.

NIIK-3.1. YuacTByeT B pa3paboTKe cXeM
pasmemennst Ol B COOTBETCTBHH C TEXHOJIOTHEH
IIPOU3BOJICTBA

OIIK-4. Cnoco6GeH 1eMOHCTPHPOBATh
MIPUMEHEHHNE OCHOBHBIX CIIOCOOOB
MOJIyYeHHMs, IpeoOpa3oBaHus,
TPAaHCIOPTA W UCIIOJIb30BAaHUS TEIUIOTHI B
TETMIOTEXHUYECKUX YCTAaHOBKAX U
crcTemMax

I1K-3. Cr1ocOOHOCTE K BBIITOJIHEHUIO
pacdetoB u nmoctpoenuto cxem OIIJ] ¢




HCII0JIb30BAHUEM COBPEMEHHBIX
MPOrPaMMHBIX CPEICTB

HNIIK-3.2. CobaromaeT npaBuiia TEXHOIOTMYECKON
JUCHUIUTMHBI IpH 3KcrutyaTauuu OIT/]

NIIK-3.3. BeINOJHSAET TEIJIOBBIE U THAPABIMYECKUE
pacueThl TEXHOJIOTHYECKUX CUCTEM, ITPOLIECCOB U
o0opyioBaHus

[TK-4. CiocoO6HOCTB K pa3paboTKe
MEPOINPHUATHH 110 IHEPTO- U

pecypcocoepexxennto Ha OITJ] ¢ onenkoi

HX SHEPreTUYECKOM, IKOHOMUYECKON U
IKOJIOTHYECKON A(h(PEeKTUBHOCTH

HIIK-4.1. JIeMOHCTpUpPYET 3HAHKUE HOPMATHUBOB 110
9HEpro- u pecypcocoepexenuto Ha OIT/]

HIIK-4.2. PazpabaTeiBacT MEPOIIPHUATHS I10 SHEPTO-
u pecypcocoepexenuto Ha OI1J]

2. MecTO IMCUMIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

JucuuiummHa «XOJIONWIBHBIE M TEIUIOHACOCHBIC YCTAHOBKHW)
npo(heCCHOHANIBHBIX YUYeOHBIX JUCHUIUIMH 10 BBIOOpY ©6a3oBoro mwkia (b.1.2) ocHoBHOU
0o0pa3oBaTeNbHOW MporpaMMbl OakanaBpuata. «XOJOJWIbHBIE M TEIJIOHACOCHBIE YCTaHOBKHY
B3aMIMOCBSI3aHBI JIOTUYECKH U COJIEPIKATEIHHO-METOINICCKU CO CIICAYIOIUMHU TUCIUIUIMHAMU U

npaktukamu OOIlL:

— TexHosorn4eckue 3HEProHOCUTENIN U IHEPTOCUCTEMBI ITPEAIIPUATHIH:
— TennomaccoobMeHHOE 000pyI0BaHUE IPEATNPUATUM;

— TennosHepreTu4ecKrue CUCTEMBI IPOMBIIIIEHHBIX PEAIPUATHH;

— YcTaHOBKHM Ui TpaHC(OPMALIMU TEILIa U MPOLIECCOB OXJIAXKICHUS;

— DHepreTudyecKkuil KOMILIEKC IPOMBIIIIEHHBIX TPEATNPUATUH;

— OKCIUlyaTalys TEeIUIOPHEPTETUUECKUX YCTAHOBOK U CUCTEM.

3. CTpykKTypa H coaep:kaHHue IUCHUNINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisgeT 3 3aueTHbie enuHuIlb! (108 gacos).

3.1 Buabl yueOHOM padoThI M TPYA0EMKOCTD

3.1.1. Ounas dpopma oOyueHust

OTHOCHUTCA K YHUCIY

Ne n/m . KoanuectBo CemecTp
Bup yuedHoii paboTbl
4acoB 6
1 AyIUTOpPHBbIE 3aHATHS 54 54
B ToMm unce:
1.1 Jlexuun 18 18
1.2 CeMuHapcKue/IpakTHUECKUE 3aHSTUS 36 36
1.3 JlaGopaTopHble 3aHATHUS - -
2 CamocTosiTejibHasi paboTa 54 54
B ToMm unce:
2.1 TectupoBanue 5 5
2.2 CaMOCTOSITETLHOE NU3YUYEHUE 49 49
3 IIpomexyToUyHAs aTTECTALMS
3auet/aud.3a4eT/s3K3aMeH 3auer 3auer
Hroro 108 108




3.1.2. 3aounas ¢popma oOyueHUs

Bup yuedHoii padoTbl

KoaunuecTBO
4acoB

Cemectp

9

AYIUTOpPHBIE 3aHATHUS

24

24

B Tom uucie:

Jleknuun

12

12

1.2

CeMHUHAPCKUE/TTPAKTUICCKIE 3aHITHS

12

12

1.3

JlaboparopHble 3aHATH

CamocrosiTeibHast padoTa

84

84

B toMm uucine:

2.1

TectupoBanue

2.2

CaMocCTOsATEIbHOE U3YUECHHE

79

79

IIpomeskyTOUHAsI aTTecTALMS

3advet/nud.3adyer/3K3aMeH

3a4eT

3a4€CT

Hroro

108

108

3.2

3.2.1. Ounas ¢popma oOyueHus

TemaTnyecKHi MJaH H3YYCHUS NTUCHUIIIINHBI

n/n

TpynoeMKOCTb, 4ac

Pa3zgenanl/TeMbl
JUCHMILINHBI

Bcero

AynuTopHasi padora

Jlexun

Cemunapckue/
3aHATHUS
JlaboparopHbie

3aHATUA

[IpakTnueckas
MOATOTOBKA
CamocrosiTe/ibHAA
pabora

[y

Pasznen 1. BBenenue.

\S}

N

2 | Pazgen 2. [IpuHuunbl padoTsl
X0JI0AMJIbHON MAIIUHBI.

13

\S)

+ ™| mpakTHueckue

3 | Pa3znea 3. OcHOBHBIE 3JIEMEHTDI
X0JI0ANJIHHOI MAIIIMHBI.

14

4 | Pasaea 4. Padora X0101MJILHO
MAIIMHDI.

16

5 | Pazgea S. lIpyHUMnIuaJbHbIe CXeMbI
X0JIOAMJIBHBIX HEHTPOB ¢
X0JI0AUJIbHBIMH MAIIMHAMHU €
BO3AYUIHBIM OXJIA2KI€HUEM
KOH/IEHCATOPOB.

13

6 | Pazgen 6. TepmoanHaMuueckne
OCHOBBI TEIIOBBIX HACOCOB.

17

7 | Pazgea 7. OTonureabHbIE
TENMJIOHACOCHbIE YCTAHOBKH.

14

8 | Pazgea 8. [Ipumenenue
TEMJIOHACOCHBIX YCTAHOBOK B
TeXHOJIOTHYeCKHX Mpoleccax.

13

Hroro

108

18

36

54




3.2.2. 3aounas ¢popma oOydeHus

TpynoeMkocTb, yac
AyauTopHasi pabora EE
D o o = 2
205 = S =
Ne Pa3nennl/TeMbl = < 2 = 5 T 5 5 = © =
0] (=]
n/m AUCIHILTAHBI 3 = g == T 21| 8 S
[~} g Sz 8= = 2 5 &
= o 3
= = < @ O @ S O =
SE|& |EF|5
= &)
1 | Pa3zgen 1. BBenenue. 6 1 1 4
2 | Pazgen 2. IlpyHuMnbl padoThl 13 1 1 11
X0J10AWJILHOI MAIIINHEI.
3 | Pasnea 3. OcHOBHEIE DJIEMEHTBI 15 ) ) 11
X0JI0ANJIBLHOM MAIIIUHBI.
4 | Pa3nea 4. Pabora xo101uJIbHOMI
A A 16 2 2 12
MAaIlIHHBI.
5 | Pazgean S. Il pyrumnuagbHbIe CXeMbI
X0JIOAUJIbHBIX HIEHTPOB €
X0JIOANJIbHBIMHA MAIIMHAMH C 15 2 2 11
BO3IYUIHBIM OXJIA’KI€HUEM
KOH/IEHCATOPOB.
6 | Pa3nen 6. TepmoannamMmuyeckue 17 ) ) 13
OCHOBBI TEILIOBLIX HACOCOB.
7 | Pa3aea 7. OTonuTtebHbIE 13 1 1 11
TEMJIOHACOCHBbIE YCTAHOBKH.
8 | Pa3nen 8. [lpumenenue
TEeMJIOHACOCHBIX YCTAHOBOK B 13 1 1 11
TEXHOJIOTHYECKHUX Mpoleccax.
Hroro | 108 12 12 84

3.3 Conpep:xkanue TUCUMILIMHBI

Pasnen 1. Beenenne.

[Ipenmer, 3amauu U cojep)KaHHWE JUCUUIUIMHBL. PoOJIb XOJMOAWUIBHBIX U TEIJIOHACOCHBIX
YCTaHOBOK B pa0oTe Teruio3HepreTuyeckoro komiiekca PO. OcHOBHbIE TEPMUHBI M OIPEICIICHUS.
Knaccugukanus Xoa0JuIbHBIX U TEMJIOHACOCHBIX YCTaHOBOK.

Paspen 2. [IpuHimnsl padoThl X0M10AMIBHON MALIMHBI.

OcHOBHbIE TOHATHSA, CBfA3aHHbIE C paboToil  XonmoAwabHOM  MamuHbBL — Cxema
KOMIIPECCUOHHOTO IUKJIA OXJaXJIeHUsA. TeopeTHYecKHil LUK OXJaKIACHUS. PeanbHBI LMKI
oxnaxaeHus. Onenka 3pPEeKTUBHOCTH IUKITIA OXJIAXKICHUS.

Pasnen 3. OcHOBHBIE 3/1eMEHTbI X0J10AHJIbHON MALIMHBI.

Kommpeccop. Kommpeccopsl mnopiiHeBbie. PoTaliMoHHBIE KOMIIPECCOPHI  BpAICHUSA.
Cnupanssbiii komnpeccop SCROLL. Buntosie komnpeccopsl. Konnencarop. Konnencatopsl ¢
BO3YIIHBIM oxJaxkaeHueM. KonaeHcaropsl ¢ BoASHBIM oxJaxaeHueM. Mcnaputens. Bentunsarop.
Perynsarop noroxa.

Paspnen 4. Pabota X0101M/JIbHOI MallIUHBI.

PaboTa x010AMIBHOM MaIIMHBI B peXHMeE TEIUIOBOro Hacoca. PaboTa Xono uiibHONM MalltuHbI
IIPU HU3KOM TeMIepaType OKPYKaroIlero BO3ryXa.

Pasgen 5. IlpuHumunuanbHble CXeMbl XOJOAWJIBHBIX WEHTPOB € XOJIOAWJILHBIMHU
MALIMHAMH C BO3AYIIHBIM OXJIAXK/I€HHEeM KOH/IEHCATOPOB.




OZ[HOKOHTypHaSI HpI/IHI_II/IHI/IaJII:HaH cxXeMa XOJIOOUJIBbHOTI'O ueHTpa C MOHOGHO‘-IHBIMI/I
XOJIOJIWJIBHBIMM MAalllMHAMU HApYHOW yCTaHOBKU. OJHOKOHTYpHas MNPUHIMIIMAIbHAS CXeMa
XOJIOAUJIBHOT'O ueHTpa C XOJIOOUJIBbHBIMHU MalllMHAMHU BHyTpeHHef/’I yCTaHOBKI/I U BBIHOCHBIMH
KOHJICHCATOPHBIMU OJloKaMu. OJHOKOHTYpHAs MPUHIMITHAIBHAS CXeMa XOJIOJUIBHOTO IIEHTpa C
MOHOOJIOYHBIMH ~ XOJIOAWJIBHBIMM ~ MAallMHAMKA  BHYTPEHHEH  yCTaHOBKH. JIByXKOHTypHas
MPUHIMIIAATIBLHAS CXEMa XOJIOJWIBLHOTO IIEHTpa C MOHOOJIOYHBIMH XOJIOJUJIBHBIMH MAaIllMHAMHM
Hapy’>KHON yCTaHOBKHU.

Pa3znen 6. TepmoaguHaMuvecKHe OCHOBBI TEIJIOBBIX HACOCOB.

Hctopus coznanust TEmIoBbIX HacocoB. O6nacTi nmpuMeHeHHs. TepMOoAMHAMUYECKUH UK
TeII0OBOro Hacoca. Kinaccudukainus TerioBbIX HacocoB. KommpeccHOHHBIE TEIIOBBIE HACOCHI.
Tennoucnonap3yromue TeraIoBbie HACOChl. ICTOYHUKH TETTIOTHI.

Pazgea 7. OTonuTe/ibHbIE TENVIOHACOCHBIE YCTAHOBKH.

OtonuTeNnbHbIE TEIUIOHACOCHBIE YCTAHOBKU. YCIOBUS HKOHOMHUYHOCTH MPUMEHEHUS
TEIJIOBBIX HAacoCoB. PacueT u moa6op o00py10BaHUS TEIJIOHACOCHBIX YCTAaHOBOK.

Pa3jen 8. [IppuMeHeHue TEMVIOHACOCHBIX YCTAHOBOK B TEXHOJIOTHYECKHUX MPoLeccax.

[lepcriekTrBHBIE 00JIACTH MPUMEHEHHS TEIUIOHACOCHBIX YCTAaHOBOK B MPOMBIIUIEHHOCTH.
Oco0EHHOCTH TEXHOJIOTHYECKUX pexuMoB TporeccoB B THY. TemnoHacocHble CylIuiIbHBIC
YCTaHOBKH.

3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKHUX U JJA0OPATOPHBIX 3aHATHI
3.4.1. CeMuHapcKue/IpaKTUYECKHUE 3aHATHUS

Cemunapckoe 3ansitue 1. «BBemenuey.

Cemunapckoe 3ansitue 2. « [ [puHImIB paboThl XOJIOAMIFHON MAITUHBD).

Cemunapckoe 3austue 3. « OCHOBHBIE JIEMEHTHI XOJIOAMIBHONW MAITUHBI.

Cemunapckoe 3ansTHe 4. «PaboTa X0JI0IMITBHON MAIIUHBDY.

CGMI/IHapCKOG 3aHsTHE 5. «HpI/IHIII/IHI/IaJII)HI)IG CXCMbI XOJIOJAUJIIBHBIX IEHTPOB C
XOJIOIMIBHBIMU MAIIMHAMU C BO3AYIIHBIM OXJIAXKJACHUEM KOHICHCATOPOBY.

Cemunapckoe 3anstue 6. « TepMoanHaMUYecKrne OCHOBBI TEIUIOBBIX HACOCOBY.

Cemunapckoe 3anstue 7. « OTONUTENbHbBIE TETJIOHACOCHBIE YCTAHOBKUY.

Cemunapckoe 3anstue 8. «[[puMeHeHne TeIIOHACOCHBIX YCTAaHOBOK B TEXHOJIOTHYECKHIX
mporeccax.

4. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecrevyeHne

4.1 HopmaruBHbie 1okyMeHThI U 'OCTbI

1. TOCT EN 378-4-2014. Cuctembl X0JI01uIbHBIE U TEIUIOBbIE. TpeboBaHMs 6€30MacHOCTH
Y OXPAHBI OKPY’KAIOILEH CPEbl.

Yactp 1: OcHOBHBIE TpeOOBaHUS, ONIPeIEIeHUS, KTacCU(PUKALIUI U KPUTEPUU BbIOOpA.

Yacts 2: [IpoexkTupoBaHue, KOHCTPYKIIHS, U3TOTOBIEHUE, UCIIBITAHNS, MaPKUPOBKA 1
JIOKYMEHTaIH.

Yacts 3: Pazmenienre 000py10BaHUs U 3alllUTa EPCOHANA.

YacTts 4: DkcmryaTarius, TEXHHUECKoe 00CTy )KHBaHNUE, PEMOHT U BOCCTAHOBJICHHE.

2. TOCT P 51743-2001. Mamuus! X0JI0qWIbHBIE. MaIIUHEL I OXJIAKIEHUS KUIKOCTH Ha
6a3e TypOOKOMITpeccOpoB. MeTo1bl UCTIBITAHHIA.

3. TOCT P 58644-2019. Komnpeccopbl M KOMIPECCOPHO-KOHJEHCATOPHBIE arperarsl
XOJIOAWIbHBIE. MeETONbl HUCHBITAHUN N0 OIPEACIICHHI0 OCHOBHBIX XapaKTepUCTHK. YacTe 2.
KomnpeccopHO-KOHIEHCATOPHBIE arperaThl X0J0UIIbHBIE.

4. TOCT 12.2.233-2012. CucreMbl X0OJIO0IUITBHBIE XOJI0I0TTPOU3BOAUTEILHOCTHIO CBBIMIE 3,0
KBT.



5.TOCT P 54381-2011. Komnpeccopsl X0a01UIbHBIE.

6. 'OCT 32968-2014. O60opynoBaHHE XOJI0IUIBLHOE. ATEHTHI XOJOAWIIbHBIE. TpeOoBaHMs MO
MIPUMEHEHHUIO U U3BJICUCHHUIO.

7. TOCT 5546-86. Macna a1 XOJI0AWJIbHBIX MalllMH. TeXHUYECKUE yCIOBUSI.

8. TOCT 28547-90. Komrmpeccopsl XONOIUIBHBIE OOBEMHOTO JCHCTBHS. MeTomabl
HCIIBITAHHI.

9. TOCT 28564-90. MammuHbI 1 arperartsl XOJOAWIbHbIE Ha 0a3e KOMIIPECCOPOB 0OBEMHOTO
NeUcTBUA. MeTOIbl UCIIBLITAHUIA.

10. TOCT P 59510-2021. MuxeHepHbIE CETH 31aHUN U COOPYKEHUH BHYTpEHHHE. MOHTax
Y ITyCKOBas HaJlaJ[Ka TEIJIOHACOCHBIX CHCTEM TEIUIOXJIaJoCcHa0KeHusI 31aHui. [IpaBuna u KOHTPOJIb
BBITIOJTHEHUS padoT.

4.2  OcHoBHas JuTEpaTypa

1. KomapoBa H.A. XononunbHble ycTaHOBKHM. OCHOBBI NPOEKTHPOBAHUS [DJIEKTPOHHBIN
pecypc]: yue6. mocodue — DnekTpoH. aaH. — Kemepopo: KemTUIIII, 2012. — 368 c.

2. TemnnoBble U KOHCTPYKTHMBHBIE PACUETHl XOJIOAWJIBHBIX MAIIMH, TEIJIOBBIX HACOCOB U
TepMmoTpancopmaropoB. Y. 2. PacueT poTOpPHBIX KOMIIPECCOPOB XOJOAMIBHBIX MAIIUH: y4eOHOe
nocobue [DnekTpoHHBI pecypc]: yueb. mocodue / A.H. HockoB [u ap.]. — DneKkTpoH. naH. —
Cankr-IlerepOypr: HUY UTMO, 2017. — 95 c.

3. IIBetkoB O.b. Pacuer ropu30oHTAIBHOrO KOXXYyXOTPYOHOIrO HCHApUTENs XOJOIUIbHOU
yctanoBkH [nekTpoHHbId pecypc]|/ O.b. Lisetkos, FO.A. Jlantes, I'.JI. [11TakoB. — DAEKTpOH. AaH.
— Camnkr-IlerepOypr: HUY UTMO, 2008. — 31 c.

4. Ilupses FO.H. Pacuer BO3AyIIHOTO KOHAEHCATOpa XOJIOAWJIBHOW YCTaHOBKH: MeTo.
yYKa3aHUsS K CaMOCTOSTENbHOM paboTe Il CTYAEHTOB BceX crell. (aKkyIbTETOB XOJOIUIbHOU
TEXHUKH, KPUOTEHHOW TEXHUKM U KOHJUIIMOHUPOBAHMS BO3JyXa OUYHOH (opMbl 00ydeHHUs
[DnexTpoHHbIH pecypc]: yuel. mocodue / FO.H. [lupses, K.B. I'yceB. — Dnektpon. nan. — CaHKT-
[TerepOypr: HUY U'TMO, 2010. — 22 c.

5. ®omuueB A.B. Tpancdhopmarusi TEIIOTH B KOMIPECCOPHBIX YCTAHOBKAX XOJIOIUIBHOU U
KpuoreHHoM TexHHKU. Yacth 1 [DnekTpoHHBIN pecypc]: ydued. mocodue — DNEeKTPOH. JaH. —
Mocksa: MI'TY um. H.O. baymana, 2010. — 34 c.

4.3 JlomosiHMTeILHAS JUTEpaTypa

6. JI3uHo A.A. TemnoBble Hacockl U TEPMOTpaHCHOPMATOPBI: YUEOHO-METOJUUECKOE
nocobue [DNeKTpoHHBIH pecypc]: yuebd.-meton. mocobue / A.A. 3zuno, O.C. ManunuHa. —
OnektpoH. gaH. — Cankr-Ilerepoypr: HUY UTMO, 2015. — 68 c.

7. Hlupsie FO.H. PacueT ropu3oHTanbHOT0 KOXKyXOTpyOHOTO0 KOHJIEHCATOpa XOJIOIMUIbHOM
yCTaHOBKH: MeTo/1. yKa3zaHHs K CaMOCTOSITEIbHON padoTe /Ui CTY/IEHTOB BCEX CIIell. (DaKyJIbTEeTOB
XOJOAUIBHON TEXHMKH, KPMOT€HHOW TEXHMKH M KOHIMLIMOHHMPOBA-HUS OYHOW (OpMBbI 00ydeHHUs
[DnexTponHbIi pecypce]: yueb. mocodue / FO.H. upsies, K.B. I'yce, 1.A. ApceHbeB. — DIJIEKTPOH.
naH. — Cankt-Ilerep6ypr: HIY U'TMO, 2009. — 30 c.

8. HlupsieB FO.H. PacueT ropu3oHTanbHOro KOXXyXO0TpyOHOr0 KOHJEHCATOpa XOJIO0IUIbHON
YCTaHOBKH: Y4eOHO-MeToIn4YecKkoe mocobue [ DneKTpoHHBIH pecypc] : yuel.-meroa. mocobue / FO.H.
[Hupses, B.B. Murponos. — 3nexkTtpoH. nan. — Cankr-Ilerepoypr: HUY U'TMO, 2017. — 58 c.

9. KpynenenkoB H.®D. DnekTpoHHBIE PEryJSTOpbl TeMmIleparypbl (KOHTPOJIIepsl) (upm
Danfoss, Eliwell, AKO. Hacrtpoiika nmapameTpoB U airoputma padoThl XOJOIUIBHON YCTaHOBKHU
[DnexTpoHHBIN pecypc]: y4ueb.-meTo. mocobue — DnekTpoH. aaH. — CankTt-IlerepOypr: HUY
NTMO, 2014. — 44 c.

10. TIurapes B.E. XonoauibHble MallMHBl M YCTAaHOBKHM KOHAMIMOHUPOBAHHS BO3IyXa
[DnexTponnsIit pecypce]: yueb. / B.E. [Turapes, I1.E. Apxumnos. — DnexTpoH. g1an. — Mocksa: YMI]
KT, 2003. — 424 c.
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4.4 DuleKTpOHHBbIE 00pa3oBaTe/bHbIE PecypChl

IIpoBeneHue 3aHATUH U aTTecTalMil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CHCTEeMBI JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil a1eKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o Bcem pazzaenam nporpaMmsl:

Hazsanue D0OP
YcTaHOBKH /15 TpaHchopManuu
TEIUIa U IPOIECCOB OXJIAXKICHUS

https://online.mospolytech.ru/local/crw/course.php?id=12976

Pazpabortannbiit DOP BKII0UaIOT MPOMEKYTOYHBIA U UTOTOBBIN TECTHI.

[Topsimok mpoBeneHUsT padOT B AWCTAHIIMOHHOM (hopMare yCTaHABIMBACTCS OTACIbHBIMU
PactopspKEHHUSIMU TIPOPEKTOpPA MO y4eOHOH paboTe M/WiIu EHTPOM y4eOHO-METOIUYECKON PabOTHI.

Kaxnplii  cTyaeHT oOecredeH WHIWBHUIYalbHBIM HEOTPAHWYEHHBIM  JOCTYIIOM K
3JIEKTPOHHBIM OubIHOTeKaM yHuBepeuTeTa (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlika Ha JJIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

[Tone3nsie y4eOHO-MeTOAMYECKHE W WH(GOPMAIIMOHHBIC MaTepHalibl IPEACTABICHBI Ha
cairax:

http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-
promyshlennaya-teploenergetika

4.5 JluneH3noHHOE "u CBOOOIHO pacnpocTpaHsiemoe NMPOrpamMMHoOe
o0ecreuenue

1. MoiiO¢uc — poccuiickasi KOMITaHUA-Pa3pabOTUNK 0€30MacHBIX O(UCHBIX PEIICHUH TS
OOIICHMS ¥ COBMECTHON paboThI ¢ mokymeHTaMu (AnbrepraruBa MS Office) https://myoffice.ru/

2. Ilnatdpopma nanoCAD — 510 poccuiickas tumarpopma a7 TPOSKTUPOBAHHUS U
MOJICIUPOBAHUs 00BEKTOB paznuuHoi cioxHocTu. [lognepxka hopmarto *.dwg u IFC nemaer ee
oTanuHbIM pemieHneM ais coBMmenieHus CAIIP- u BIM-texnonoruit. dyHkiuoHan miatdopmbl
MOJKET OBITH pacimmper c TTOMOIIIHIO CTIeIMATBHBIX MOJTyJIei
https://www.nanocad.ru/support/education/

3. Cucrema tpexmepHoro moaenupoBanusi «KKOMITAC-3Dy
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [IporpaMmma aJisi TEIUIOTEXHUYECKUX U THIPABIMYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Onnaiin pacuetst ABOK-COO®T https://soft.abok.ru/help _desk/

4.6 CoBpemeHnHble npodeccnoHaTbHBbIE 0a3bI JAHHBIX U HH(POPMaIlUOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. Poccuiickas HanroHanbHast OubinoTeka http://www.nlr.ru

2. OBC «YHuBepcurerckas Oubanorexa onian» https://biblioclub.ru/index.php

3. Hayunas snexktponHas 6ubauoreka http://www.elibrary.ru

4. Poccuiickas rocyaapcTBeHHas Oubnuoreka http://www.rsl.ru

5. O6pasoBarensras miathopma FOPANT http:/www.urait.ru

6. «TexakcmepT» — cHmpaBouYHas CHCTEMa, MPEIOCTABISIONIAsS HOPMATHBHO-TEXHUYECKYIO,
HOPMAaTHBHO-TIPABOBYI0 HH(POPMAIIHIO https://TexdKcnepT.caT/

7. HIT «tABOK» — mOMOIITHUK HH)KEHEPA 110 OTOIICHHUIO, BEHTUJISILIUU, KOHAUIIUOHUPOBAHHIO
BO3/IyXa, TeIJIOCHAOKEHHIO ¥ CTPOUTENBHOM Terutodusuke https:// www.abok.ru/



https://online.mospolytech.ru/local/crw/course.php?id=12976
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
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8. E-IOCBE — DnektponHblii 3komnor. HesaBucumas wundopMamust O pPOCCHUCKHUX
opraHu3aIusax, 0a3a HOpPMaTUBHBIX IOKYMEHTOB U 3aKOHOJIaTEIbHBIX akTOB https://e-ecolog.ru/

9. Unxenepnas cantexuuka VALTEC (katanor npoayKuuy 1 HOpMaTUBHAs TOKyMEHTALIMS)
https://valtec.ru/

5. MarepuajibHO-TeXHHYECKOE O0ecIeYeHue

JIns mpoBeneHHMsS JIEKIMOHHBIX 3aHATUH  HMCHOJB3YIOTCS ayJUTOPHH, OCHAIICHHBIC
KOMITBIOTEpaMH, WHTEPAKTUBHBIMH JIOCKaMH, MYJbTUMEIMHHBIMH MPOEKTOPAMU U SKPAHAMH:
AB2404, AB2415 u ayautopun obmero ¢ouzaa. s mpoBeaeHUs CEMHUHAPCKUX U TaOOpaTOPHBIX
pabot ucnonsiytorces ayauropun: AB2406, AB1101 u ayautopuu xopnyca YPBAH. TEXHOI'PA /]
MHHOBanmoHHO-00pa30BaTeNbHOr0 KoMILIeKca « TexHorpam, KOTOpBIN pacioioKeH Ha TEPPUTOPUN
B/IHX.

6. Meroauyeckue peKOMeHAAUMHU

6.1 MeToauueckue peKOMeHAAIUM [JIsl TMPeNoJaBaTeisi MO0 OPraHu3auu
00y4eHust

6.1.1 IlpemomaBaresnb OpraHu3yeT MpeNnoJaBaHUE JUCLUIUIMHBI B COOTBETCTBUHM C
TpeOoBanusiMu «llonmoxkeHuss 00 opraHuzanuu oOpa3oBaTeIbHOro mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puiInanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHSTUM IpenoAaBaTelb JOBOAUT J0O CBEACHHUS CTYJEHTOB COJEp)KaHUE
paboueit mporpammsl qucuuruiiHbl (PTIT).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI MPOBEJCHHSI 3aHATHI MO JUCHUIUIMHE, BKIIIOYAs MOPSAJOK MPOBEICHUS
3aHATUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAaHIMOHHOIO OOyYeHUs M CHCTEMbI
nucTaHiMoHHoro ooydyenust ynusepcurera (CIO Mockosckoro Ilonurexa);

— BUJBL, COJEpXaHWE U TOPSAOK IPOBEIEHUS TEKYIIEro KOHTPOJS YCIIEBAaEMOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOYHBIX CPE/CTB;

— (¢opMy, coaepkaHHE U TMOPAJOK IPOBEIEHUS MPOMEXKYTOUHOM aTTecTallud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4 [IpenogaBaTenb TOBOJUT JIO CBEJIEHUS CTYI€HTOB I'pad UK BHIITOJIHEHUS yUeOHBIX paloT,

npenycMorperHsix PIT/I.

6.1.5 IlpenogaBarens peKOMEHYET CTYI€HTaM OCHOBHYIO U JIOTIOJIHUTENbHYIO JTUTEPATYPY.

6.1.6 IlpenonaBarens NperoCcTaBiIseT Mepes] MPOMEXYTOUYHON aTTecTanuei (3K3aMeHOM M
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJITOTOBKHU.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIEKLMOHHBIE M NpaKTHUECKUE (CEMHUHApPCKUE)
3aHSTHSI, COTVIACYIOT TEMATUYECKUM IUIaH MPAKTUYECKUX 3aHSITUH, YTOOBI MCHOJIb30BaTh €IUHYIO
cucreMy 0003Hau€HHUH, TEpPMUHOB, OCHOBHBIX MOHATHH JUCHUIUINHBL.

6.1.8 Ilpm mnoAroroBKE K CEMHUHAPCKOMY 3aHSATHIO 10 MEPEYHI0 OOBABICHHBIX TEM
IpEernoJiaBaTeNl0 HeoOXO0JMMO YTOYHMUTh IUIAH HMX HpoBeneHusi, cormacHo PIIJI, mpomymats
(bOopMyIIMPOBKHU U CoOJiepKaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKIEHHE, 03HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHAPA.

B xone cemuHapa BO BCTYNHTEIHHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIeHHs, BpeMs Ha OOCYXKJAEeHHE KaXKIOoro
yuebHOoro Bormpoca. Vcrnonb3oBaTh (pOHTANBHBIM OMpPOC JaBas BO3MOXHOCTh BBICTYHIHUTH BCEM
CTyJ€HTaM, IPUCYTCTBYIOIIIUM Ha 3aHATUU.


https://e-ecolog.ru/
https://valtec.ru/
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B 3aKkimouuTenbHON 4acTH CEMHUHAPCKOTO 3aHSATHSI CIEeIyeT MOJBECTH MTOTHU: JaTh OLEHKY
BBICTYIIJICHUH KaXKJIOTO CTYZEHTA U y4eOHOM IpyMIIbl B LIEIOM. PacKpbITh MON0XKUTENbHbBIE CTOPOHBI
U HEIOCTAaTKU MPOBEIEHHOIO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HAa BOMIPOCHI CTYJIEHTOB. BbinaTh
3aJlaHuA JJI CAMOCTOSITENIbHON pabOThI IO NOJATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

6.1.9 LlenecooOpa3Ho B X0z 3amUThl pedepaTos, 1aOOPaTOPHBIX pabOT, KYPCOBBIX pabOT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOLIUM U ayJUTOPUHU JONOJHHUTEIbHBIE M YTOUYHSIOIIME BOIPOCHI C
ENIBI0 BBISICHEHUS UX MO3UIIHIA IO CYIIECTBY 00CYKIaeMbIX IPoOIeM.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOTO 00y4enus yuusepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Tlopsimox mipoBeneHHS pabOT B JUCTAHIIMOHHOM (opmaTe yCTaHaBIMBACTCS
OTJCIBHBIMU PACIOPSHKEHUSIMUA TIPOPEKTOpa MO y4yeOHOW paboTe u/WiMm LEeHTpoM y4eOHOo-
METOAMYECKON PabOTHI.

6.2 Meroguueckue yKasaHus 1Js 00y4aHIIMXCS M0 OCBOCHHIO TUCUMILIMHBI

6.2.1 CrygeHty HEOOXOAMMO COCTaBHUTH ISl ceOs rpaduk BBHIMOTHEHUS Y4eOHBIX PadoT,
npexycmorpeHHbix PIIJ[ ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 Ilpu mpoBeneHUU 3aHATUH W OPOLEAYP TEKYLIEH M NMPOMEXYTOYHOW aTTECTAlUU C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(pOPMAIlMOHHON 00pa3oBaTenbHON cpelapl AMCTAaHIIMOHHOI'O
obpazoBanust yausepcurera (CO Mockosckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojiaBaTeseM, Tak M BO BpeMs CaMOCTOSITENbHOW paboThl CTYJEHT JOJDKEH O0eCHeduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHIMOHHOIO
oOyuenust. I[Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYalMIO C IIperojaBaTesieM
JUCLUIUINHBI.

6.2.3 K nmpomMexyTOuHOM aTTecTaluy JOIyCKAlOTCs TOJIBKO O0y4aroIIuecs, BHIIOIHHUBILUE
BCE BUbI yueOHOU paboThl, MpeaycMOTpeHHbIe pabouell mporpammoit nucuumuiuasl (PILT).

7. ®OHI OLEHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3y/JIbTATOB 00y4YeHHUsA

KoHTpons ycreBaeMOCTH ¥ KadecTBa TIOATOTOBKM IPOBOJUTCS B COOTBETCTBUU C
tpeboBanusmu "[lonokeHust o0 opraHmzanuu 00pa3oBaTENBHOrO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe" .

JU1st KOHTPOJISL yCIIEBaeMOCTH M KauecTBa OCBOCHMSI JUCLUIUIMHBI HACTOSIIEH MporpaMmoit
NPEIYCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJIS:

— KOHTPOJIb TEKYIIeH ycrieBaeMOoCTH (TEKYLUI KOHTPOJIb);

— MPOMEKYTOYHAST aTTECTAIHSL.

B npornecce 0oOydeHus: MCIONB3YIOTCS CIEIYIONINE OLIEHOYHbIE (POPMBI CaMOCTOSITEIbHOMN
paboTHI CTYyIEHTOB, OIIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHBIX
aTTeCcTalluii: TecT, 3a4eT.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKITFOYAIOT KOHTPOIBHBIE BOTIPOCH
U 33/1aHUs B opMe GJIaHKOBOTO TECTUPOBAHUS, JUIsI KOHTPOJISE OCBOCHHS 00YUYaIOIIMMUCS Pa3JIesioB
JVICIIATUTHHBI — pEIIeHUE 3a/1a4.

OO0pa31ibl TECTOBBIX 3a/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 33JaHUM JIJIsl TPOBEICHUS TEKYILEro
KOHTPOJIS, BOIPOCOB JIJISl 3a4eTa, MPUBEICHBI B TPHIIOKCHHH.
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7.2 1llkana u KpUTEpHH OLCHUBAHUS Pe3yJbTATOB 00y4eHHUsI

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pa3IMYHbIX 3Tanax ux GOpMUpPOBAHUS SIBIIIETCS
JOCTHKEHUE 00YJAIOIIMMHUCS TTIAHUPYEMBIX PE3YJIBTaTOB O0yUEHUS 1O JUCIUILTHHE (MOIYIIIO).

®opMa MPOMEKYTOUHON aTTECTALMU: IK3AMEH.

[TpomexyTouHas arrectamus o0ydarommxcs B popme 3adera MPOBOJUTCS MO Pe3yJbTaTam
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOMN
JUCUHUILTMHE (MOIYJIIO), IPU ATOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTeMeHH MOCTHKEHHS OOYy4YaloU[MMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
0o0y4yeHUs1 MO JUCUUIUIMHE (MOAYJI0) MPOBOAMUTCS IMpENojaaBaTesieM, BEAYIIUM 3aHATHUS IO
JTUCIUILIMHE (MOJYJII0) METOJIOM 3KCHEepTHOM oueHkU. [1o nToram npomMexyTouHON aTTecTallu 1o
JTUCUHUILITMHE (MOJIYJII0) BBICTABIISIETCS OLIEHKA «3aYTEHOY, «HE 3aYTCHOY.

K npomMexyTouHOH aTTecTauuu JOMYCKAKTCsS TOJIBKO CTYACHTHI, BHIIIOJIHUBIINE BCE BHUJIbI
y4eOHOI paboThI, MPEAyCMOTPEHHBIE pabdoyeii mporpaMmol MO AMCHUILINHE «XOJOIUIbHBIC H
TEIJIOHACOCHBIE YCTAHOBKN».

IIkaja oueHuBaHus Onucanue

Boinonuensl Bce BuAbl yueOHOM paboThl, npexycMoTpenHsie PIII.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUMU, HABBHIKOB
MIPUBEJICHHBIM B Tabnuuax MoKa3aTenei, onepupyer
MPUOOPETEHHBIMH 3HAHHSIMH, YMEHUSMU, HABBIKAMH, IPUMCHSIET HX
B CHUTyalUsiX MOBBIIICHHON CIOXXKHOCTU. [Ipu 3TOM MOryT OBITH
JOMYIIEHbl HE3HAYUTEIbHbIC OIMOKH, HETOYHOCTH, 3aTPyIHCHHS
MpU AHAIMTUYECKHUX OIEepalusx, IEPEeHOCe 3HAHUNM M yMEHUM Ha
HOBBIE, HECTAaHAAPTHBIE CUTYALIHH.

He Bemmonnen oauH wian Oonee BUAOB ydeOHOUW paboOTHI,
npenycmorpeHHblx  PITJI.  CTyneHT JeMOHCTpUpPYET HENOJIHOe
COOTBETCTBHUE 3HAHUI, YMEHHI, HABHIKOB IIPUBEICHHBIM B Ta0JIHIIaX
MOKa3aTeNel, JAOMYyCKAIOTCs 3HAYUTENIbHBIC OIIMOKH, TPOSBIISIETCS
OTCYTCTBHE 3HAHUM, YMEHHU, HABBIKOB II0 psLy IIOKa3aTelieu,
CTYAEHT  WCHBITHIBAET  3HAUMUTEIIbHBIE  3aTPYJHECHUS  MpH
ONEPUPOBAHUM 3HAHUSIMU U YMEHUAMU IPU UX MEPEHOCE HA HOBBIE
CUTYallHH.

3autreHo

He 3aureno

@DoH/IBI OIICHOYHBIX CPEJCTB MPEICTABIICHBI B IPHJIOKEHUH K paboueii mporpamMmme.

7.3  OuneHo4Hsble CpeaACTBa

7.3.1. Texymuii KOHTPOJIb

J51s mpoBeIeHUs TEKYIEro KOHTPOJIS IPUMEHSIFOTCS CIeAyIoe (OpMBbl: pa3HOYPOBHEBBIE
3aJauu ¥ 3aJlaHus; YCTHBIM ompoc, cobeceoBaHue; TECT.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexyTouHas arTecTalysi NPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM 0O0ydeHHs
cemecTpax B (hopme 3auera.

3auer IMPOBOAUTCA I10 6I/IJ'IeTaM, OTBCThHI MPEAOCTABIAIOTCA MHCBMEHHO C IMOCICAYIOUIUM
YCTHBIM coOeceoBanueM. buiersl GopMupyroTcst U3 BOIPOCOB MPEACTaBIEHHOIO HIDKE rnepeyHs. B
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OUJIeT BKIIIOYAETCS OJJMH BOIPOC U3 PA3HBIX Pa3/IeioB AUCIUIUIMHBI U OHO MPAKTHUECKOE 3aJaHHeE.
[TepedyeHb BOIPOCOB COOTBETCTBYET T€MaM, U3YUEHHBIM Ha JICKIIMOHHBIX U CEMUHAPCKHUX 3aHATHIX
(mpunaraetcst). BpeMst Ha MOArOTOBKY MMCbMEHHBIX OTBETOB — /10 20 MUH, YCTHOE cOOece0BaHIE —

10 10 MunyT.
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IIpunoxxenne
Cnucox BONPOCOB /Il NOATOTOBKH K 3a4eTy

1. PoJib XONOIMIIBHBIX U TEMJIOHACOCHBIX YCTAHOBOK B pab0OTE TEINIO3HEPTETUYECKOT0 KOMITJIEKCa
O.

. Knnaccudukanus XonoQunbHbIX U TEIJIOHACOCHBIX YCTaHOBOK.

. [IpuHIMIBI paOOTHI XOIOAUIHLHOW MAITHHBI.

. OcHOBHBIE IOHSTHSI, CBA3aHHbBIE C PAOOTON XOJOIUIBHON MAIIUHBI.

. Cxema KOMIIPECCUOHHOTO LKA OXJIAXKICHUS.

. TeopeTnuecKuil UKJI OXJIaXKICHHUS.

. PeanbHbII LUK OXJIAXKIACHUA.

. Ouenka 3¢ (HeKTUBHOCTH IIUKJIA OXJIAKICHUSI.

. OCHOBHBIE AJIEMEHTBI XOJIOAMIBHOW MAITUHBI

10. Kommpeccop, ero KOHCTPYKIHMS U MECTO B XOJIOJUILHON YCTaHOBKE.

11. Komnpeccopsl MOpLIHEBBIE.

12. PoTtanimoHHbIe KOMIPECCOPHI BPAIICHHUS.

13. Cnupanehsiii kommpeccop SCROLL.

14. BuHTOBBIE KOMITPECCOPBHI.

15. KonnencaTtop, ero KOHCTPYKLHSI U MECTO B XOJOJUIbHON YCTaHOBKE.

16. KonaeHcaTopbl € BO3AYLIHBIM OXJIaXKICHHUEM.

17. KongeHncaTopbl ¢ BOASIHBIM OXJIXKICHUEM.

18. McnapuTtenp, €ro KOHCTPYKIUS U MECTO B XOJIOIUIIBHON YCTaHOBKE.

19. Bentunarop, ero KOHCTPYKIIMS K MECTO B XOJIOAMIBHON YCTaHOBKE.

20. Perynstop noToka, ero KOHCTPYKIMS M MECTO B XOJIOAMIILHOM YCTaHOBKE.

21. PaGoTa X0101UIbHOM MAIlIUHBI.

22. PaboTa X0JIOAUIBFHOM MalIMHBI B PEKUME TETJIOBOTO HACOCA.

23. PabGoTa X001uIbHOM MAIIMHBI TPU HU3KOU TEMIIepaType OKPY KaoIIEero BO3IyXa.
24. [IpyHUIMIIMATBHBIE CXEMBI XOJIOIUIBHBIX LIEHTPOB C XOJOUIbHBIMU MAalTUHAMU C BO3IyIIHBIM
OXJIQXKICHUEM KOHIEHCATOPOB.

25. OnHOKOHTYpHAs MPUHITUIHATBHAS CXeMa XOJIOJUIBHOTO IIEHTPa C MOHOOJIOYHBIMU
XOJIOAMJIBHBIMUA MAIlIMHAMU HAPY>KHOU YCTAaHOBKH.

26. OQHOKOHTYpHAs MPUHUUIIAATIbHASA CXEMa XOJOAUIIBHOIO LEHTPA C XOJIOAUIbHBIMU MalllUHAMH
BHYTpPEHHEH YCTAHOBKHM U BEIHOCHBIMU KOHJIEHCATOPHBIMU OJIOKaMHU.

27. ONHOKOHTYpHAs MPUHITUIHAIBEHAS CXeMa XOJIOJUIBHOTO IIEHTPa C MOHOOJIOYHBIMU
XOJIOAMJIBHBIMUA MAIlIMHAMU BHYTPEHHEH yCTaHOBKHU.

28. JIByXKOHTYpHasl IPUHIIMITHATIBHAS CXeMa XOJIOAMIBHOTO IIEHTPa ¢ MOHOOJIOYHBIMU
XOJIOAMJIBbHBIMUA MAIIMHAMU HAPY>KHOU YCTAaHOBKH.

29. TepMOAMHAMHUUYECKHE OCHOBBI TETUIOBBIX HACOCOB.

30. UcTopus co3nanust TETIOBBIX HACOCOB.

32. O6nactu npumenenus THY.

33. TepMoauHAMUYECKHM UK TETUIOBOTO HACOCA.

34. Knaccudukarus TerioBbIX HACOCOB.

35. KomnpeccroHHbBIE TETIOBBIE HACOCHI.

36. Teroncnonb3youue TENI0BbIe HACOCHI.

37. Uctounuku temwiotel THY.

38. OTonuTenbHbIE TEMIOHACOCHBIE YCTAHOBKH.

39. OTonuTeNbHbIE TEMJIOHACOCHBIE YCTAHOBKH.

40. YcnoBusi 5KOHOMUYHOCTH MMPUMEHEHHUSI TETNIOBBIX HACOCOB.

41. Pacuer u noa6op 060py10BaHMs TETIJIOHACOCHBIX YCTAHOBOK.

42. [IpuMeHeHne TEeTNTIOHACOCHBIX YCTAHOBOK B TEXHOJIOTMYECKUX MPOLECCaX.

O 00 1N D Wi
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43. IlepcrieKTUBHBIE 00JIACTH IPUMEHEHUS TEIUIOHACOCHBIX YCTAHOBOK B IPOMBIIIICHHOCTH.

44. OcoOEeHHOCTH TEXHOJIOTMYECKUX PEKUMOB TiporieccoB B THY.

45. TersioHaCOCHBIE CYIINIIbHBIE YCTAHOBKHU.

46. KoHquuuoHMpoBaHue BO3yXa U TEIJIOBbIE HACOCHI.

47. OcHOBHBIE MPOLECCH] M MPUHIUN paboTH 000PYA0BaHHS TEINIOHACOCHBIX YCTAaHOBOK.

48. MeTtoauku pacueTa MalliH U alapaToB TEMJIOHACOCHBIX YCTAHOBOK IPH 3aJlaHHBIX
napaMeTpax U TEIJIOBBIX Harpy3Kax.

49. OCHOBHBIE MOHATHS O TEOPETUYECKUX U JEHCTBUTENIBHBIX TEPMOJANHAMUUYECKUX [IUKIAX pabOThI
TEIJIOHACOCHBIX YCTaHOBOK.

50. MeTozbl IPOEKTUPOBAHMS CUCTEM C MCIIOJIb30BAaHUEM TEIJIOHACOCHBIX YCTaHOBOK.

BOHpOCI)I JJIA CAMOCTOATEC/IBHOI0 H3YICHUA

1. TenioHacOCHBIE YCTAaHOBKY HOBOT'O MOKOJIEHUSI U UX UCII0JIb30BAHNE B KAYECTBE
BbICOKOA((heKTUBHON IHEprocOeperaromieid u IKOJIOTMYECKU YUCTON SHEPrOTEXHOIOTUH ISt
TOpSYETO BOJOCHA0KCHHSI.

2. Ucnonp3oBaHue TemioHacocHbIX ycraHoBOK (THY) 11t sHepreTuku, npoMBIILIEHHOCTH U
npennpuatuii XKKX.

3. [IpunuunuansHas cxema padotel THY Ha BoasiHOM nape v €€ KOHCTPYKTUBHBIE OCOOCHHOCTH.
4. THY B xadectBe anbTepHaTuBHOTO HcTouHuka ['BC notpeduTeneii ieHTpain30BaHHOTO
TEIJIOCHA0KEHUSI B OTONUTENbHBIN IEPHO/.

5. OCHOBBI TEPMOJMHAMUKHU LIUKJIOB TEIJIOIHEPTE€THUECKUX YCTAaHOBOK.

IIpumepHbIil nepevyeHb BOMPOCOB I IPOMEKYTOYHOI0 TeCTUPOBAHUS

1) OxnaxxaeHue — 3To:

1. mpo1iecc 0TBOJA TEIUIA UK OT/Ia4u PabOThI, COMPOBOKIAIOIIUNCS MTOBBIIICHHEM TEMIIEPATYPhI;
2. mpolecc MoABo/Ia TeIIa U OTAa4u paboThl, COMTPOBOKAAIOIINNACS TOHUKEHIUEM TeMITepPaTyphbl
3. mpo1iecc, COMPOBOKIAIOIINNCS TOHMKEHUEM TEMITepaTyphl

4. mpotiecc 0TBOJa TeIjIa UM OTJa4u PabOThI, COMPOBOXKIAIOIIUICS TOHUKEHHEM TEMIIEPATYPHhI.

2) Oxnaxaaromniye cMecH 00pa3yroTcs U3 BEIIECTB, KOTOPHIE B MPOIIECCEe PACTBOPECHHUS:
1. HCT HpaBI/IJ'II)HBIX OTBETOB,

2. IOTJIOLIAIOT TEIIO;

3. IOTJIONIAIOT SHEPTHUIO;

4. BBIIEISIOT TEILIO.

3) [dns oxnaxaenust 1o temmeparypsl —21,2 °C ucnonb3yercs:
1. XJIOPUCTBIN Kanuil CO JbIOM;

2. XJIOPUCTBIN HATPHUIA;

3. XJIOPUCTBIA HATPUH CO JIBAOM;

4. XJIOpUCTHIN MarHui.

5) Anst oxmaxaenus Boiie — 55 °C UCTIOIb3yeTcs:
1. OpOMUCTBIN KaJbIHH CO JIJIOM;

2. HET MpaBWIbHBIX OTBETOB;

3. XJIOPUCTBIA KaJAMHI CO JbAOM;

4. XJIOPUCTBIN KaJIbIUNA CO JIbJOM.

6) C moHM)KEHWEM TeMITepaTyphl TUTABJICHHS KOMIIOHEHTA B PaCTBOPE XOJI0I0MPOU3BOAUTEIIFHOCTD
1 Kr oXJTa)XgaroIei CMECH:
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1. ymeHbliaercs;

2. YBEJIMYUBACTCS;

3. HEe UBMCHSCTCH,

4. ocTaeTcs MOCTOSHHOM.

7) Iponecc mapooOpazoBaHus YUCTHIX BEIIECTB MPOTEKAET MPHU:
1. HOCTOSHHBIX TEMIIEpAType U JIaBICHUH;

2. IOCTOSTHHBIX TEMIIEPAType U SHTAJIbIINY;

3. HET NpaBUJIbHBIX OTBETOB;

4. IOCTOSIHHBIX OTHOCUTENIFHOM 00bEeMe U J1aBJICHUHU.

8) Buytpennss Temnora napooOpa3zoBaHus, 3aTpayrBaeMasl Ha IpuiaHue HeoOX0JUMOM SHEPTUU
MOJIEKYJIaM IMPHU MEPEXOJIE U3 KUJIKOCTH B Map:

1.P=H"-H/
2.P=U"-U"
3. HeT IpaBUJIbHBIX OTBETOB;
4.Pp=U"+U"

9) Buemnss temnora napooOpa3zoBaHus, pacXxoayeMasi Ha PEe0/10JIEHNE BHEIIHETO TaBICHMUS:
L.o=Ad " -V,

2.0=CP " —-V";

3.o0=G (V' =V

4. 0=AP " —V).

10) Temneparypa KMIIEHHs U TEIUIOTa MapOOOPa30BaHUs KaX 00 BELIECTBA 3aBUCHT OT:
1. ynenpHOro 00bEMa;

2. HeT NPaBUJIbHBIX OTBETOB;

3. BHTAJBIINM;

4. naBJIeHUS.

11) Ilpu yBenuueHuu naBieHUs TEMIIEpPATypa KUIIEHUS:
1. moBbIIIacTCS;

2. IOHIDKAETCH;

3. HE MOBBIIIAETCS;

4. cHayasa TIOBBIIIAETCA, 3aTEM PE3KO MaJ1aeT.

12) Tlpu yBenuueHuu JaBiIeHUs TEIIOTa IapooOpa30BaHUs
1. He ymMeHbIIaeTCH;

2. HET IMMpaBHUJIbHBIX OTBCTOB;

3. yBenmu4uBaeTcs;

4. yMEHbIIIaeTCA.

13) CocTosiHue BeliecTBa, B KOTOPOM 00€ MpeJiesIbHbIe TOYKU MEePEX0THON 00IaCTH U3 KHUJIKOCTH B
rap COBMEIIAIOTCS B OJHY C TEIJIOTON mapooOpa3oBaHusi, paBHOU (), HA3bIBAETCA:

1. mpenenbHBIM;

2. KpUTHYECKUM;

3. MakCUMaJbHBIM;

4. HyJIEBBIM.

14) Ilpu TemnepaTypax BbIllIe KPUTUUECKUX HU MPU KaKUX yCIOBHUSIX HEBO3MOXKEH MEPEXO/I:
1. HET npaBUIIBHBIX OTBETOB;
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2. T12a30B B TBepAyIo da3y;
3. ra30B B )KHJIKOCTb;
4. TBEpIOTO COCTOSTHHS B )KUIAKOCTb.

15) lHTeHCcMBHOE MCTIapeHHe BOJIBI IS MOJIyYCeHUS OXJIaxkaaromiero 3¢ dexra HabmrogaeTes mpu:
1. HU3KOH aOCOIOTHOM BIAKHOCTH BO3/1yXa;

2. HU3KOW OTHOCHUTEJILHOM BIQXXHOCTU BO3/1yXa;

3. HU3KOM OTHOCUTEIBHON TEMIIEpAType BO3AYyXa;

4. HU3KOM JIaBJICHUHU BO3/IyXa.

16) McnaputenbHoe 0XJ1aX/I€HUE BOI0M IPUMEHSETCS MIPU:
1. OTHOCHTENIFHO BBICOKHX TEMIIEPATypax;

2. OTHOCUTEIJIBHO BBICOKUX JIABJICHUSIX;

3. HeT MPaBUIBHBIX OTBETOB;

4. OTHOCHUTEJBHO BBICOKHX CTEIECHSX CYXOCTH.

17) ®peon R11 nmeer HOpMaNIbHYIO TEMIIEPATYpPy KUIICHUS:

1. 24,05 °C;

2. HeT NPaBUJIbHBIX OTBETOB;

3.-23,7 °C;

4.-28,7 °C.

18) Xnanon R12 nMeer HopMalIbHYIO TEMIIEpATypy KUIIEHUS:
1.-29,8 °C;

2.-30,8 °C;

3.-29,17 °C;

4.-49,8 °C.

19) AMMHak UMeeT HOpMaIbHYIO TEMIIEPATYPY KUIIEHUS:
1.-23,04 °C;

2.-33,4°C;

3.-22,4°C;

4.-33,12 °C.

20) ®peon R22 umeer HOpMaNIbHYIO TEMIIEPATYPY KUIIECHUS:
1.-42,8 °C;

2. HeT MPaBUJILHBIX OTBETOB;

3.-148 °C;

4.-40,8 °C.

21) TpoliHast TOUKa XapaKTEPU3YET COCTOSIHHE, B KOTOPOM COCYIIIECTBYIOT TpH (Da3wl (TBEpas,
KUAKas U ra3000pa3Hasi) B TIOOBIX KOJIMYECTBEHHBIX COOTHOIICHUSX:

1. mpu onpeieIeHHOM a0COFOTHOM JIaBIICHU;

2. IpH ONPEICJICHHON TeMIIepaType;

3. HET MpaBUJIbHBIX OTBETOB;

4. ipu onpeIeICHHOM JaBJIECHUH U TEMIIEpaType.

22) B tpoiiHoit Touke st CO;:

1. remnepatypa — 50,6 °C u naBnenue 528 Ila;

2. remnieparypa 56,6 °C u naBnenue 0,528 klla;

3. remniepatypa — 56,6 °C u naBnenue 1,5-10-3 Ila;
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4. remneparypa — 56,6 °C u nasnenue 0,528 Mlla.

23) Temmieparypa cyOoIuMaIuu TBEPIOU YTIACKUCIOTHI TPU aTMOCHEPHOM JIaBIICHUU:
1.—-78 °C;

2.-70°C;

3.-68 °C;

4. HET MPaBUJIbHBIX OTBETOB.

24) B BakyyMe TemIieparypa CyoJIuMaIny CyXoro JibJia MOKeT ObITh TIOHM)KEHA J10:
1. -150 °C;

2.-100 °C;
3.-110 °C;
4.-108 °C.

25) Temniepatypa U AaBJI€HUE TPOHHON TOYKU BOJIBI:
1. 0,098 °C u 0,0623 MIla coOoTBETCTBEHHO;

2.98 °C u 623 MIla cooTBETCTBEHHO;

3.0,00098 °C u 0,000623 MIIa cooTBETCTBEHHO;
4.198 °C 1 0,000623 I1a cOOTBETCTBEHHO.

26) Bonnbliil 1€x cyObnuMupyeT npu TeMiepaTrypax:
1. HeT mpaBUJIbHBIX OTBETOB;

2. amxke 20 0C;

3. mamxe 0 K;

4. HUXKe HYJIS.

27) Pacuimpenue cxaToro ueaabHOro raza ¢ otjadyeil BHEIIHEW paboThl COMPOBOXKIACTCS:
1. HOHM)KEHUEM BIIAarocoAepKaHus;

2. IOHMKEHUEM OTHOCUTEILHOM BJIAXKHOCTH,

3. HOHM)KEHUEM TEMIIEPATYPhI;

4. MOBBILLIEHUEM TEMIIEPATYPHI.

28) OTHOIIeHHE TEMIEPATYP B MOIUTPOIIMUECKOM IMPOIIECCE C MOKa3aTeIeM MOJUTPOIIBI N:
1. (T2/T1) = (P2/P1)(n—1/n);

2. HET IMpaBHUJIbHBIX OTBCTOB;

3. (T2/T1) = (P2/P1);

4. (T1/T2) = (P2/P1)(n—1/n).

29) B angnabatudyeckom (M309HTPOMTMYECKOM) TIPOLIECCE PACIIMPEHUSI OTCYTCTBYET:
1. npeoOpa3oBaHe BHYTPEHHEN SHEPTUH;

2. coBMecTHasl paboTa ¢ BHEILLIHEN cpeioi;

3. TemaoBbIe MOTEPH OT TPEHUS;

4. TermI000MEeH C BHEIIHEW CPeIoi.

30) IIpouecc pacmupeHus raza B paClIupUTENIbHON MalllHE (AeTaHAepe) NPOTEKAET:
1. HET MpaBUIILHBIX OTBETOB;

2. ¢ coBeplIeHHEM paboTHI;

3. ¢ OTBOJOM TEINIA;

4. c 1OIBOJIOM TEILIA.
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31) Pe3koe cHM>KEHHE 1aBJICHUS KUJIKOCTH WJIM Ta3a MPU MPOXOKACHUH UX Yepe3 CYKEHHOE
OTBepcTHE (BEeHTUJIb, KPaH) Ha3bIBACTCA:

1. KoHIEHCaIHEN;

2. cyOmmanmei;

3. IpoccenupoBaHUEM;

4. cxaTueM.

32) IIpu npoccenrpoBaHUU HI€aTHHOTO ra3a 00bEeMHAst SHEPTUSL:
1. pacrer;

2. HE U3MEHSETCS,

3. yMEHbIIAeTCs;

4. He U3MEHSETCS M0 HaIIPABJICHUIO.

33) Touka, COOTBETCTBYIOIIAsl COCTOSIHUIO PEAJIbHOTO ras3a, B KoTopoM 3¢ dekr [xoynsi—Tomcona
PaBEH HYJIIO, Ha3bIBACTCH:

1. TouKo¥ UHBEpCHH;

2. HeT NPaBUJIbHBIX OTBETOB;

3. TOUKOH KOHBEPCHH;

4. KpUTUYECKON TOUKOHM.

34) B uHTepBanax TeMIeparyp UHBEPCUH JIPOCCEIUPOBAHUE JACT:
1. abdexT paccemBaHUs SHEPTHH;

2. 3 dexT 3aKpydnBaHus MOTOKA;

3. oxyaxaaronui 3G HeKT;

4. HEeT PABWILHBIX OTBETOB.

35) Dddexr dxoyns—ToMcoHa TPUMEHSETCS TIPH MOJTyICHUN
1. 0c000 HU3KHX TeMIepaTyp;

2. BBICOKHX TEMIIepaTyp;

3. 0c000 HU3KUX MEPEenaoB AABICHMUS;

4. 0co00 pe3KNX CKaYKOB IHEPIHH.

36) TepmonneKkTpruyeCcKue sIBICHUS 00YCIOBICHBI HATMYUEM CBSI3U MEXKIY:
1. mpouieccaMu KpUCTAIUIN3ALIUY;

2. mpoueccamy CKaTHs U pacIIupEeHUs;

3. BOJTHOBBIMHU IIpOIIECCaMU;

4. TEIJIOBLIMH U QJICKTPUYCCKUMHU ITPOLECCAMMU.

37) Dddext [lenpThe 00yCI0BICH 0OCOOCHHOCTAMH MPOXOKIACHHUS TTOTOKA SJIEKTPOHOB Yepes
MOBEPXHOCTH CHasl:

1. "HeT IMpaBHUJIbHBIX OTBCTOB;

2. pa3HOPOHBIX METAIJIOB;

3. OZTHOPOAHBIX METAJJIOB,

4. pa3sHOPOAHBIX AMDIIEKTPUKOB.

38) ArperaTHoe cocTOsTHHE BEIECTBa (TBEPAOTO, KUIKOTO, Ta3000pa3HOT0) 3aBUCUT OT BHEIITHUX
YCIIOBHH:

1. TeMIiepaTyphbl TUTABJICHHS;

2. TeMIepaTtypbl U BIaXXHOCTH;

3. TemnepaTypbl U JaBJICHUS;

4. HeT MPaBUIIbHBIX OTBETOB.
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39) TemioToi ucapeHusi HA3bIBAIOT KOJWYECTBO TETIa, HEOOXOAMMOE JIJIsl TpeBpaieHust 1 kr
JKUJIKOCTH B CYXOM HAChIIEHHBIH I1ap:

l. mpu JaHHOM J1aBJIEHUU U TEMIIEpaTypE;

2. Ipy JaHHOM J1aBJICHUH;

3. Ipu JAaHHOM JIaBJIEHUH U HEM3MEHHOU TeMIIepaType;

4. npu HEU3MEHHOU TemIeparype.

40) TeroTa KOHJIEHCALIMH — 3TO KOJIUYECTBO TEILJIa, KOTOPOE HEOOXOIUMO OTBECTH OT 1 KT mapa
JUTSL TIEPEX0/1a €ro:

1. B ra3000pa3HOE COCTOSIHHCE;

2. B HECTAaOMIILHOE COCTOSTHUCE,

3. B JKHUIIKO€ COCTOSIHHE;

4. B TBEpJI0€ COCTOSTHUE.
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IIpuMepHbIii nepedyeHb 32124 1JIs1 CEMMHAPCKUX 3aHATHIA

3amaua 1. Paccuntarh ropu30HTAIBHBINA TPYHTOBBIA TEIJIOOOMEHHHUK M IMOJ00paTh TEIIOBOM
HAcoC Il OTOIUICHUS 37aHusl. PacueTHas Harpy3ka Ha cuUcTeMy oToruieHusi coctaBisieT 80 kBT,
TEIJIONPOBOHOCTh TpyHTa paBHa 3 B1/(M-°C).

[Tpu pabGore cucTeMbl OTOIICHHS TP HAPYKHOM Temreparype Hike +8°C, 3HaueHue yucia
yacoB MakcuMmyma paBHo 2320 (paccuutano B nporpamme MOJIOH), mpu 3tomM kodddummeHt
3arpy3ku paseH 0,264. OnpenenseM TpeOyeMy MOIIHOCTh TETJIOBBIX HACOCOB 10 popmyIie:

Qm =120-0,264-2=63,3xBrT.

Jlnst Toro, 4roObl MPUHATH HambOosee (PPEKTUBHBIN BapUaHT YCTAaHOBKH, MPOBEIEM Psif
pacyeToB Ha paszIMYHbIC 3HAUYCHUS 4Yucia TpyO B Tpanmee (1, 2 u 4) u Temnepatypsl anTudpuza (-
10, -6 u -2°C). [TokaxkeM Kak MPOBOJIUTCS OIMH U3 PACUETOB: OJIHA TPyOa B TPAHIIIEE U TEMIIEpATypa
antudpuza -10°C.

[Tpunumaem k ycranoBke TerioBoi Hacoc ¢pupmbl CIAT mapku LGN. J[ist Takux TEIIOBBIX
HacocoB BeIOMpaeM COP, kotopsiii OyneT paBeH 2,35. MOIIHOCTh TPYHTOBOT'O TEIJI0OOOMEHHHKA
COCTaBHUT:

Qrr =63,3:(2,35-1)/2,35=36,36 xBT.

Her pmanHbpIX MmO TeruiooTmaue B TpaHiuee ¢ OAMHOYHOM TpyOoil. IloaTomy Oepem
AQHAJIOTMYHYIO TpaHIIelo, HO ¢ 2-Ms TpyObamu. CpeaHee 3HaueHHuEe 0TOOpaHHOM TernoTel co 100 M
TpaHIIEH, 32 OTONMUTENBHBIN epro paBHo 2391 Br. Ha 100 M TpyObI TEIIOChEM COCTABHT:

2391/2=1196 B1/100 m

Ecnu B TpaHiee exUT He 2, a TOJIBKO 0JHa TpyOa, To TemiocheM ¢ yuetoM KTp coctaBut:

1196-1,45=1730 B1/100 m

OO6mras nmuHa TPyO U TpaHILIEU COCTABUT:

L:p= Lipan = 36360-100/1730=2098 wm.

PesynbTatsl pacuera 3aHoCUM B TaOIUILYy 6.

Pacxop anexTpudeckoit sHepruu onpezenseM mo Gopmyie

Nrox = Ny+2320-2

AHanmu3 pe3ysibTaToOB pacueTa IIOKa3bIBAaeT, YTO Haubojiee SKOHOMMYHBIM, IO CTaThe
KaMUTAIBHBIX 3aTpaT, SBISIOTCS BapUaHTHI C Temmeparypoil aHTudpuza paHou -10°C. 3Orto
BapHAHThl ¢ MUHUMAJIbHBIM KOJIWYECTBOM TPYO M OONBIIMM THIIOPa3MEPOM TEIUIOBOTO Hacoca.
Takue mpoekTbl Hambonee nonyisipusl B lleHTpanbHoil EBpome, 4ro CBS3aHO € HEAOCTATKOM
wiomaneid. HecMoTpst Ha OoJbInKe KamuTallbHBIE 3aTpaThl, BAPHAHT C TEMIEpaTypoil aHTudpu3a
paHoii -2°C uMeeT MEHbIINE dKCIUTyaTalluOHHbIE 3aTPaThl, UTO CBSI3aHO C MEHBIIUM THUIIOPAa3MEPOM
TEIUIOBOrO Hacoca. bospiiee konudecTBO TpyO TpeOyeT 3HAUMTENbHBIX IUIOIIAZEH i MX
pasmenienus. Takue npoektsl HanOosiee nomynsipHbl B CIIA u Kanane. Cka3aTh 0 TOM, Kakoi
BapUaHT MMeeT 0e30rOBOPOYHbIE MPEUMYIECTBA, HE MPEJCTAaBIsAETCS BO3ZMOKHBIM. OTKIOHEHHUS
MEXJly 3aTpaTaMH BIIOJIHE YKJIQJbIBAIOTCSI B PAMKH TOYHOCTH HPOBEICHUS BBIYMCIUTEILHOTO
IKCIIEPUMEHTA.

Tabmuma 1
CBopHas TabnMia pe3ynbTaToB pacyera
ITapameTpsnl Pasmep 1 Tpy6a B TpaHmIee 2 TpyOBI B TpaHIIee 4 TpyOBbI B TpaHIIee
HocTh | Temneparypa antudpusa Temmeparypa antudpusa | Temmeparypa antugpusa
-10 -6 -2 -10 -6 -2 -10 -6 -2
Obwas MoWHOCTS | 5 | 5 120 120 120 120 | 120 | 120 | 120 | 120

KOTEIHbHOMN
TpebGyemast Terio-
[TPON3BOTH-
TeJIbHOCTh
TeIJIOBOTO Hacoca
IMOIITHOCTH MUKOBBIX
PIIEKTPOKOTIIOB

kBt 63.30 63.30 63.30 63.30 63.30 | 63.30 | 63.30 | 63.30 | 63.30

kBT 56.7 56.7 56.7 56.7 56.7 56.7 56.7 56.7 56.7
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cop 235 | 265 | 290 | 235 | 265 | 290 | 235 | 265 | 2.90
IMOIITHOCTH

TPYHTOBOTO kBT 36.36 39.41 41.47 36.36 3941 | 36.36 | 39.41 | 41.47 41.47
TErI000MeH-HUKA

Orodpanmas Teniotal |y o3 | o0 | 065 | 239 | 166 | 0.90 | 352 | 244 | 132
Ha 100 M TpaHIIen

na Tpanmen M | 2097.74 | 3274.88 | 6355.93 | 1520.86 | 2374.29 |4608.05|1033.14]1612.88 | 3130.29
Mmna tpy6 M | 2097.74 | 3274.88 | 6355.93 | 3041.73 | 4748.58 [9216.09]4132.55]6451.52[12521.17
Mapka Temnonacoca 350z 300z 250z 350z 300z 250z | 350z | 300z 250z
[lacroprHas 125.00 | 107.00 | 90.00 | 125.00 | 107.00 | 90.00 |125.00|107.00| 90.00
MorHocTs TH

N kBr | 2694 | 2389 | 21.83 | 2694 | 23.89 | 21.83 | 26.94 | 23.89 | 21.83
Croumocts TH $_ |18750.00/18190.00[17100.00[18750.00]18190.00]17100.0|18750.0] 18190.0 [ 17100.00
Cronmocts Tpy6 $ | 1048.87 | 1637.44 | 3177.96 | 1520.86 | 2374.29 |4608.05|2066.28|3225.76 | 6260.59
Cronmocts Tpanmen|  $ | 5594 | 873.3 | 1637.44 | 608.35 | 949.72 [1843.22| 619.88 | 967.73 | 1878.18
Cronmocts $ 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500
IMMKOBOI'O KOTJIa

[poue Kar. $ 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000
BaTpaThl

?;;}’);‘;Ka“ma”"ﬂ“x $ | 29858 | 30200 | 3147.3 | 30379 | 31014 | 33051 | 31879 | 31014 | 33051
(DKOHOMHUS

PIEKTPUYECKOI kBT uyac 0 14149 | 23703 0 14149 | 23703 0 14149 | 23703
PHCPIUn

3anaua 2. Ilonb3ysce A,s-nuarpammoil BoasHoro napa, nocuurats KIIJI nukna Penkuna Ha
HaCBILICHHOM Hape npu jaBieHuu nepen Typounoi 9,8 MIla. Cpasuuth ¢ KIIJ[ nukna Kapso,
MMEIOLIETO TE JK€ IIapaMeTpsbl, a Takxke nukia Penkuna npu neperpese napa g0 540 °C. [laBnenue 3a

Typ6uHoii 4 kl1a.

Pewenune: Temnepatypa Haceiuenus npu p = 0,8 MlIla pasna 309 °C, a ipu p =4-10-3 Mlla
—29 °C. KIIJI nuxna Kapuo B aToM auana3one remmneparyp pasen 0,48. KI1J[ nuknos Penkuna — 0,4

u 0,43.

3anaya 3. PacueT TepMOIMHAMHUYECKOTO IMKJIA MAPOKOMIIPECCHOHHOTO TEIIOBOTO Hacoca
Waterkotte DS 5010.5 Ai NC.

Hcxonnble JaHHEBIE:

Xnamarent: R410A.

MortHocTh noTpednsemas/otaaBaemas: 1,5/7,3 kBT.

TEeMIIepaTypa paccoia Ha BXOJe B TeII0Bol Hacoc: t,=12, 1°C;
TEMIIEpAaTypa paccoa Mocie TEMIOBOro Hacoca: ,2=8,7 °C;
TeMIlepaTypa ropsiuei Boabl Ha BXO/I€ B TEIUIOBOM Hacoc: £,/=31,9 °C;

TeMIeparypa okpyxatouieit cpenst: 1py=19 °C;
nepenazpl TEMIEPATYPhl Ha BBIXOJE U BbIXOAE U3: ucnapurens: 44,=3,4 °C,

1.
2.
3.
4. remneparypa ropssuel BoAbl IOCJ€ TEMIIOBOr0 Hacoca: #52=36,8 °C;
5.
6.
7.

nepenajsl TEMIEpaTyphbl Ha BBIXOJE U BBIXOJE U3 KOHieHcaTopa: At=4,9 °C.

Pemenne:

1. Temnepatypa ucnapeHus ¢ppeoHa:
tw =tz —At,= 5,3 °C.
2. Tlo temneparype ucnapenus t, = 5,3 °C mo tabiaunaM TepMOJIMHAMHUYECKUX CBONCTB
xnagarenta R410a B cocTosHMM HacelieHuss wiud no p,h — auarpamme (Ilpunoxenue 1)
OTIpEeeIISAIOTCS MapaMeTphl B TOUKe | — SHTaNbIMS Ha MPaBOil MOrpaHUYHON KpUBOM /" 1 JaBieHue

p:

h1 =430 xJx/kr;
pu=0,92 MIla, Touka 1 oTmeuaercs Ha p, h-muarpamme.
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3. Temneparypa KOHeHCAIuH PpeoHa:
t)( = tgz +At)< = 41,7 OC.

4. Ilo TemnepaType KOHJIEHCALUH tK MO Ta0IUIaM TEPMOINHAMHYECKUX CBOMCTB WIIH TIO P, h-
JUarpamMme OIpeIeNsIoTCs apaMeTphl B TOUKE 3 — SHTAJIbIUS Ha JIEBOW MOTPAaHUYHON KpUBOU /' U

JIaBJICHUE p:
h3 =275 k]JIx/kr;
pr=2,5 Mlla, Touka 3 ormeuaercs Ha p, h-Tuarpamme.

5. Ha p,h-nuarpamMmMe Ha nepecedeHuu JTMHUHU TTOCTOSHHON SHTPOIUHU S, MPOXOIAIIEH Yepes
TOUKY 1, M JMHUM U300apbl px, NPOXOJAIIEH uyepe3 TOUKy 3, ONpENesATCs TOuKa 2a, 3aTeEM IO

JUarpamMme OIpeesieTcsl SHTANbINS B 3TOM TOUKE:
h2a= 450 xJx/kxr. S = 2,22
6. Anna6atuerii KIT/[ kommpeccopa 7,:
Na=0,98 273 +t0273 + £, = 91 %.
DOHTanbnus GppeoHa mnocie cKartus ¢ y4eToM MOTepk:
ha=h;+ ha—hi 5o =451,98 xJIx/xr.

[To 3nauenuto sHTANBIUU /A= 451,98 x/[x/kr u naBnenuro p. = 2,5 Mlla Ha nuarpamme

oTMmeuaeTcs Touka 2. TemnepaTypa B 3T0il Touke
t2=060 °C.

7. Ilo 3HaueHuro SHTANBIUH /13 = hy = 275 xJIx/kr 1 naBnennto p,= 0,92 MIla Ha quarpamme

OTMEYaeTcs To4YKa 4.

8. Y ienbHbIE TEIUIOBbIE HAIPY3KH B y3j1aX TEIIOBOIO HAacoca:

qu=h1— hs =155 x]JIx/xr;
qx = h>—h3=176,95 xIx/kr;
lewe = h2— h; =21,95 xJx/Kr.

IIpaBUABHOCTB pacueTa onpenenseTcs IPOBEPKOi TEIIOBOro OanaHca

Gu + lexe = g KJK/KT.

155+ 21,92 = 176,92 xJIx/kr.
TerioBas Harpy3ka TEIIOBOTO HAcoOca:
Gmn = qx = 176,92 xJI>K/KT.

10. TToka3zaTens 3HEepreTHUecKoi 3(pPEKTUBHOCTH TEIIOBOIO Hacoca:

— K03 PUIMEHT TpaHCHOPMALIH TETIOTHI:
COP = gi/leac = 8,06;

Pe3ynpTarel pacuyeToB TEPMOAMHAMHYECKMX IMKJIOB IO JaHHBIM  IPOBEICHHBIX
HKCIIEPUMEHTOB 3aHECTH B Ta0M. 1:
ITapameTtp En. usmepenus 3HaveHMe
TemnepaTypa oOKkpyKarolen Cpeasl fy °C 19
TemnepaTypa HU3KONOTEHIINAIBHOTO TEMJIOHOCUTENSI HA BXOZE B °C 12,1
TEIJIOBOM HACOC fy1
TemnepaTypa HU3KONOTEHIIUAIBHOTO TEMJIOHOCUTES ITOCIIE °C 8,7
TETUIOBOT'O HACOCa fi
TemnepaTypa BEICOKOITOTEHIMAIBHOTO TETIJIOHOCUTEINS Ha BXOJE B °C 31,9
TEIJIOBOM HACOC
TemrtepaTypa Topseit BOIBI ITOCIIE TEIJIOBOTO HACOCA Z42 °C 36,8
Koaddumument Tpanchopmanuu TerioTs (10 JaTIUKY) - 8
Koadduuument tpanchopmannu TemioTsl (pacueTHbIHN) - 8,06

Tabnuia TepMoguHAMUYECKHX CBOMCTB xyanareHTa R410a B cocTossHUM HACBIEHUS U p, h-

Auarpamma:
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Tabnuua 3

TepmoaunamMmuueckue cBoicTBa xyagarenra R410a B cOCTOSHUM HACHIIIEHUS

HacelenHas )xuIK0oCTh HacelenHslii nap
VYaensHas VaensHasg| VYapenpHas
Temmneparypa, | [laBieHne Y nenbHas JaBnenue Y nenbHas
0 IInotHocT SHTPOINA, IInotHOCT DHTPOIHS, TEIIoTa
C HaCBII.;.[eHI/I b, KDL SHTAJIBIIH s ok HaCLIHSIeHI/I b, KA SHTAIBIH ]I/ (kr* | mapooGpasoan
s, 10° I1a 51, KJK/KT K a1, 10° T1a s1, KJK/KT K) 115, 1T/

-50 1,123 | 1339,761| 131,4 0,726 1,122 4,526 401,5 1,936 270,1
-45 1,417 |1325,036| 137,8 0,754 1,415 5,616 404,6 1,924 266,8
-40 1,770 [ 1309,941| 1442 0,782 1,767 6,909 407,5 1,913 263,4
-35 2,191 1294,45 | 150,7 0,809 2,187 8,435 410,5 1,902 259,8
-30 2,689 [1278,534| 1573 0,837 2,683 10,224 | 4133 1,891 256,0
-25 3,273 |1262,162| 164,0 0,864 3,265 12,312 416,1 1,882 252,0
-20 3,954 |1245,297| 170,9 0,891 3,944 14,738 418,8 1,872 247,8
-15 4,743 |1227,897| 1779 0,918 4,730 17,546 421,3 1,863 243 .4
-10 5,651 |1209,914| 185,1 0,945 5,635 20,785 423.8 1,854 238,7
-5 6,690 |1191,292| 192,5 0,973 6,670 24,511 426,1 1,846 233,6

0 7,872 |1171,968 | 200,0 1,000 7,849 28,79 428,3 1,837 228,3

5 9,211 |1151,863| 207,7 1,028 9,184 33,696 430,2 1,829 222.5
10 10,719 |1130,887| 215,7 1,055 10,688 39,317 432,0 1,821 216,3
15 12,410 |1108,928| 2239 1,084 12,375 45,759 433,6 1,812 209,6
20 14,299 |1085,849| 232,5 1,112 14,260 53,149 4348 1,803 202,4
25 16,399 |1061,481| 2413 1,141 16,357 61,643 435,8 1,794 194,5
30 18,725 |1035,603 | 250,5 1,171 18,681 71,44 436,4 1,785 185,9
35 21,293 |1007,926 | 260,2 1,202 21,247 82,798 436,6 1,774 176,4
40 24,116 | 978,057 | 270,4 1,233 24,070 96,062 436,2 1,763 165,9
45 27,211 | 945,435 | 281,2 1,266 27,165 | 111,722 | 4352 1,750 154,0
50 30,592 | 909,218 | 292.,8 1,301 30,549 | 130,504 | 4334 1,736 140,6
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3anaua 4. HaiiTu MOIHOCT TETJIOHACOCHOM YCTaHOBKH, paboTaromiell Mo ueaJbHOMY LUKIY Ha
¢peone R12BI1, ecnim temmeparypa BEepXHEro HCTOYHHMKAa paBHa 65°C, CTENEeHb IOBBIMICHUS
JaBJICHUS KOMIIpeccopa 5, MOIHOCTh KoMiipeccopa 10kBT.

3anaga 5. Onpenenutb MOLHOCTh TEMJIOHACOCHOW YCTaHOBKM, paOOTarolel 110 peaJlbHOMY LUKITY
0e3 mepeoxmamutens Ha (peone R12BI1, 3amaBasick MUHUMAaIbHON Pa3HOCTBIO TEMIIEPATyp B
KOHJIEHCATOpE, €CIIM TEMIIEpaTypa BEpXHEro UCTOYHUKA paBHA 60°C, 3JIeKTpOMEXaHUYECKUM K.IT. 1.
Komrpeccopa #,,=0,92, cTerneHb NMOBBIIMIEHUS JaBJIEHUs 5, MOIIHOCTb Ha IIPUBOJ KOMIIpeccopa
12kBr.

3agaua 6. MOIIHOCTH TEMJIOBOTO HAcoca, pabOTAIOIIero 1Mo uieaabHOMy UKy Ha (peone R12B1
paBHa 15kBT Ha TemmnepatypHoM ypoBHe +65 °C. Heo0Xxo1uMo onpeaeuTh MOITHOCTh Ha IMPUBO/T
KOMIIPECCOpa, €CJIN CTENEHb ITOBBIILICHUS AABJICHUS paBHa 5.

3amaga 7. MOIIHOCTh TEIJIOHACOCHOW YCTAHOBKH, palOTalIIed MO peaabHOMY IHKIY 0e3
nepeoxnaaurens Ha ppeone ppeone R12B1, coctaBnser 20kBt. TemneparypHblil ypoBEeHb BEpPXHETO
uctoyHuka coctasisier 60°C. CreneHp NOBbIILIEHUS 1aBIeHUs KoMiipeccopa 5,3. HailTu MomHOCTb
Ha MPHUBOJ KOMIIPECCOPa, 33/1aBasICh €ro ANEKTPOMEXaHUYECKUM K.I1.J. © MUHUMAaJIbHOW Pa3HOCTHIO
TEMIEPATYpP B KOHJEHCATOPE.

3amaga 8. TemoBoii Hacoc paboraer mo wiaeanbHOMYy HuKIy Ha (peone R502. Temmeparypa
BEpXHEro ucrouHuka papua +60°C, cTeneHb MOBBIIICHHS IaBJICHUS B KOMIIpeccope 4,2, HE00X0IMMO
ornpenenuts K03hHUIUeHT TpaHCPOPMALIUU TETUIOTHI.

3amava 9. TemnoBoii Hacoc paboTaeT 1o peaaTbHOMY MUKy 0e3 mepeoxiaautens Ha Gpeore R502.
Temnepatypa BepxHero ucTouyHuka coctaBisger +60°C, crerneHb NOBBIIICHHUS JaBICHUS B
KoMIipeccope 5,8. 3amaBasich MUHUMAJIBHOM PAa3HOCTHIO TEMIIEPATYP B KOHACHCATOPE, HEOOXOAMMO
HalTH KO3 puimeHT TpanchopMaliu TerIoThI.

3agaua 10. TemnepaTypa HM)KHEro MCTOYHMKA cocTaBisieT +5°C, mouHocTh ucnaputens 10KBr,
CTEIEHb MOBBIIEHUA AaBieHus 3,5. OnpenesnTs MOIMIHOCTh TEIIOBOIO HACOCA, paOOTAIOILEro 110
uaeanbHOMY MKy Ha ¢ppeone R13B1.

3anaua 11. TemnepaTypa HxHero uctounuka cocrasisger 10°C, momuocts ucnapurens 10kBr,
CTENEHb MOBBIIICHUS JaBiIeHUS 5,5, alMeKTpoMeXxaHuyeckui K.1.J. kommpeccopa 0,9. Onpenenuth
MOIIHOCTh TEMJIOBOTO Hacoca, pabOoTarolIero Mo pealbHOMY LUKy Ha ¢peoHe R12, 3amaBasich
MUHUMAaJIbHON Pa3HOCTBIO TEMIIEPATYp B UCIIApUTEIIE.

3amaua 12. Temmeparypa BepxHero uctouHuka coctanisieT 60°C, momHocTs ucnapurens 10kBT,
CTerneHb MoBbIeHNs AaBieHus 4,0. OnpenennTs MOIIHOCTh TEIJIOBOIO HAcOCa, pabOTArOIEro 1Mo
ujeanbHOMY UKy Ha ¢ppeoHe R12.
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