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1. HEJIX OCBOEHUSA

1.1 | Llenp AMCIMIUTMHBL: U3JI0KEHUE C OOIIMX TEPMOANHAMUYECKHAX U SKCEPreTHUECKUX ITO3UINIH, OCHOBBI TEOPUH
TpaHC(hOpPMaLUH Tea AT Pa3IUYHBIX YCTAHOBOK KOMIIPECCHOHHOTO, aO0COPOIMOHHOTO, CTPYHHOTO THUIIA.

1.2 | 3agaun AUCIMILIMHBL: TO3HAKOMUTDH 00YJArONUIHXCA C (PU3UKO-TEXHUUECKUMH IIPOLECCaMH, IPOHCXOAAIINMHY B
TpaHc(hopMaTopax TEIIOTH PA3IMYHOTO TUIA; 1aTh HH(OPMALHIO 0 paboUYMX BELIeCTBax (XJ1aJareHTax ), IPUMEHIEMbIX
B TpaHC(HOPMATOPaX TEIUIOTHI U BIMSHUIO X CBOHCTB Ha 3()()eKTUBHOCTH pabOTHI TpaHC(HOPMATOPOB TEIUIOTHL; HAYIHTH
IIPUHAMATh KOHKPETHBIE PEIICHNS 110 IPIMEHEHHUIO TPaHC(HOPMATOPOB TEILIOTHI Pa3INYHBIX THIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 Maremartuka

2.1.2 |HaueprarenpHas reoMeTpuUs U HHXKEHEpHas rpaduka

2.1.3 |IIpuxiagHas MexaHUKa

2.1.4 | Teopus BepOSITHOCTEN U MaTEMaTHUUECKasl CTATUCTUKA

2.1.5 | TexHuueckas TEpMOJUHAMUKA

2.1.6 | DnexkrporexHuka

2.1.7 |Wndopmarnka

2.1.8 | dusuka

2.1.9 | Xumus
2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1 BLICOKOTCMHCpaTypHLIC TCIUIOTCXHOJOTUYCCKHUE MMPOUECCHI 1 YCTAHOBKHU

2.2.2 | KoHCTpyKIMH U TEIIOBask paboTa MPOMBIIIJICHHBIX MTeYeh

2.2.3 |KoTenbHble yCTAHOBKU U APOTEHEPATOPHI

2.2.4 | KOTJBI-yTHIN3aTOPHI

2.2.5 |TemnomaccooOMeHHOE 000pYIOBAaHHE IPEAIPUATHI

2.2.6 |DnextpocHabxeHHe U 000PYIOBaHNE IPOMBIIIICHHBIX TPEAIPHATHIH

2.2.7 | AnpTepHaTHBHAs SHEpreTHKa

2.2.8 |HerpagumuoHHbBIE # BO30OHOBISEMBIC HCTOUHIKH 3HEPTUH

2.2.9 |IoaroroBka K MpoIEaype 3aIUThI U 3aIUTa BEITYCKHOW KBAIN(HUKAITMOHHON pabOTHI

2.2.10 |IlpenaumiaoMHas IpaKTHUKa

2.2.11 | TemnoBble 31EKTPUIECKUE CTAHITIHI

2.2.12 | TeriosHepreTU4ECKHe CUCTEMBI IIPOMBIIUIEHHBIX IPEATIPUITUN

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMH

YK-3: npoekTHpoBanue U pa3padoTka

3HaThb:

YK-3-31 ocHOBHBIE METOIBI COOMIOECHS SKOJIOTHYECKON 0€301TaCHOCTH Ha ITPOM3BOACTBE U INTAHUPOBAHMS SKO3aIIUTHBIX
MEPOIPHUATHI U MEPOIIPHUATHS IO SHEPTO- U PECYPCOCOEPEIKEHHIO Ha IPOU3BOJICTBE

VYK-1: pynnameHTAIbHbIC 3HAHUS

3HaTh:

YK-1-31 criocoOsl mepexo/ia U3 OJJHOTO arperaTHOrO COCTOSIHUS paboyero Tena B IPYroe, a TAKKE BUIBI U THITBI KOTCHEPAIIHOHHBIX
YCTaHOBOK

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00/1aCTH TEIIOIHEPTETUKHU U TEMJIOTEXHUKH)

3HaTh:

[IK-1-31 cymuOoCTh po61eM, BOSHUKAIONINX B X01€ MPO(ECCHOHANBHOMN IeITeIbHOCTH; IPUHIIUITE IIPIMEHEHHSI OCHOBHBIX
3aKOHOB €CTECTBO3HAHUS

YK-3: npoexkTupoBaHue 1 pa3paboTka

Ymerb:

VK-3-V1 ananu3upoBaTh NOIy4eHHBIC B XO€ IIPOBEICHUS TPOSKTHBIX pa00T HaHHBIC IS YITyqIIeHHS YCIOBHH paboTHI
TpancHopMaTOPOB TETIOTHI

YK-1: pynaameHTabHbIE 3HAHUS




YMmerb:

YK-1-Y1 00BACHATH, BBIABIATH U CTPOUTH THITHYHBIE MOAENIHU PELICHHS YKOJIOTHYECKUX U SHEPTrocOeperarommx

ITK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1ACTH TENJI03HEPIeTHKH U TeNJIOTeXHHKH)

Ymern:

ITK-1-Y1 unentudunmponats 3¢ (heKTHBHOE pelIeHne 0T Hed(GEeKTHBHOTO, IPH PEIICHHH 33/1a4 B 00JIaCTH HI3KOTEMIIepaTypHOH
SHEPreTHKH M OXPaHBI OKPYKAIOIIEH CpesIbl

YK-3: npoekTupoBanue u paspadorka

Baagernb:

VYK-3-B1 cnocobamu 1eMOHCTpaIMy YMEHUS BIaAeTh cOOpOM HHPOPMALIUK U aHaJIU3a UCXOAHBIX JAaHHBIX AJISl TPOSKTUPOBAHUS
HU3KOTEMIIEPATYPHBIX SHEPTOOOBEKTOB U HX JIEMEHTOB B COOTBETCTBUU C HOPMATHBHOM
JIOKyMEHTaIen

YK-1: pynaameHTabHbIE 3HAHUS

Baagern:

YK-1-B1 0CHOBHBIMH METOJIaMH PELICHUS 3a/1a4 B 00JIACTH SHEPTETUKU M SKO3AIIUTHBIX MEPOIIPUATHI

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00/1aCTH TEMIOIHEPTETUKHU U TEMJIOTEXHUKH)

Baanernb:

[IK-1-B1 crocobamu coBepIeHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUM, crtoco0aMy IeMOHCTPAIUN B YMEHHS aHAIN3HPOBATh
CHTYAIHIO

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHAUKATOPbI H JJI. sieMble
KOMIeTeH Mt pecypchbl padoThI

Pazpea 1.
TpanchopMaTophbl TEIJIOTHI

1.1 Knaccudukanus 3 2 IMK-1-31 YK-1- JI1.1J12.2 KM1 P1
TpPaHC(HOPMATOPOB TEIIOTHI. 31 YK-3-31 J12.3
Ob6racTu IpIMEHEHHS 21
TpanchopMaTopoB
tema. /Jlex/

1.2 Pacuer mapamerpon 3 4 TIK-1-¥Y1 IIK-1 JI1.1J12.2 KM1 P1
TETMIOBBIX -B1 YK-1-V1 JI2.3
tpanchopmaTopos /I1Tp/ VK-1-B1 YK-3 21

-Y1 VK-3-Bl

1.3 [TepcriekTHBEI pa3BUTHA 3 35 ITK-1-31 TIK-1- JIT.1J12.1 KM1 P1
YCTaHOBOK TpaHC(HOpPMauu V1IIK-1-Bl JI2.2J12.3
tema. Pons YK-1-31 YK-1- 21
TpanchopMaTopoB Terjia B Y1 YK-1-Bl1
cucTemMax YK-3-31 YK-3-
TePMOCTAOMITH3aLIUH B1
Pa3NUYHBIX OOBEKTOB.
OCHOBHEBIE TPeOOBaHUS 10
YIENBHBIM 3aTpaTaM dHEPTHH,
3 PEKTUBHOCTHU H
Ha/IeKHOCTH.
KoaddunmeHTsr,
OTIpENIEIISIOIIE
s¢pdexruBHOCTB. /Cp/
Pasgen 2. I'a30:KHAKOCTHBIC
TpaHcdopMaTopsl

2.1 [TapoxuakocTHBIE U 3 4 IIK-1-31 YK-1- JI1.1J12.2 KM1 Pl
a0COpOIMOHHBIE YCTAHOBKU H 31 YK-3-31 123
MIPOLECCHI B HUX. 21
Hpoccenupoanue,
OKMKEHUE PeabHBIX Ta30B.
T'a3soxxuaKocTHEIE
TertoTpancopmaropsl. /Jle
K/




2.2 MeTtonbl pacuera 3 4 TIK-1-Y1 IIK-1 JI1.1J12.1 KM1 P1
MHOTOCTYIIEHUATBIX 1 -B1 YK-1-V1 J2.2J12.3
KaCcKaJHBIX VK-1-B1 YK-3 €]
TpanchopMaTopoB -¥1 VK-3-B1
tera. /Tp/

2.3 VY aenbHbIC 3aTpaThl SHEPTUU 3 40 TIK-1-31 TIK-1- JIT.1J12.1 KM1 P1
u s3kcepruyeckuit KITJ] V1IIK-1-Bl JI2.2J12.3
TepMoTpaHchopMaTopoB 1 YK-1-31 YK-1- €]
CUCTEM Y1 VK-1-Bl
tepmoctabmmusaimu. /Cp/ VYK-3-31 YK-3-

B1

Pasnea 3. Kpuorennsie
YCTAaHOBKH

3.1 Kpuorennsie ycTaHOBKU U 3 2 IMK-1-31 YK-1- J.1 KM1 P1
Tpoliecchl B HUX. Bbibop 31 YK-3-31 JI1.2J12.2
XJ1aJIar€HTOB U 2.3
XJIaJIOHOCHUTEJICH IS J12.4J13.1
TpaHcHOPMATOPOB TEILIA. 21
OcHOBHEBIE TPeOOBaHHUS K
CBOHCTBaM 3THX pabodnx
areHTOB:
TEepPMOAMHAMHYECKHE,
TEXHUYECKUE U
9KOJIOTHYECKHUE.
3aBHCUMOCTh CBOMCTB
(hpeoHoB OT ux
cocrasa. /JIex/

3.2 Pacuer 030HOaKTUBHBIX 3 4 [IK-1-Y1 IIK-1 J1.1 KM1 P1
(hpeoHOB U BEIOOD -B1 YK-1-V1 JI1.2J12.1
aJbTePHATUBHBIX YK-1-B1 YK-3 JI2.2J12.3
xnanareHToB. [lomydenue -¥1 YK-3-B1 J12.4J13.1
IIPOAYKTOB pa3feiIcHus €]
Bo3ayxa. /TIp/

33 [TpuHIMIIBI NEHCTBUS 3 40 ITK-1-31 TIK-1- J.1 KM1 P1
W7CaTbHBIX a0COPOIIMOHHBIX V1IIK-1-B1 JI1.2J12.2
YCTaHOBOK M YJI€IbHbII VYK-1-31 YK-1- J12.3
pacxoj TerJia B HUX. Y1 YK-1-Bl1 JI12.4J13.1
CpaBHuTeNbHAS YK-3-31 YK-3- 21
XapaKTEPUCTHKA Pa3IINYHBIX B1
XOJOJUIBHBIX YCTAHBOBOK.
CTpY#HBIE TpaHC(HOPMATOPHI
teruia. /Cp/

5. ®OH OIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrsHoe r][;;m;e}fﬂeMHe B
KM MepOTpHATHE JTUKATOPBI OTIPOCHI JUTS TIOJTOTOBKH

KOMIIETEHIIAHN




KM1 DK3aMeH MK-1-31;YK-1- Bomnpocs! k 3x3ameny
31;YK-3-31 1. Knaccugukarus TpanchopMaTopoB TEMIOTHI.
2. OO6nacTu PUMEHEHHS TPAHCHOPMATOPOB TeILIA.
3. INepcrieKTHBEI Pa3BUTHS YCTAHOBOK TPaHC(HOPMAIUU TEIIA.
4. Ponb TpanchopmaTopoB Temia B cucTeMax
TEPMOCTAOMIH3aLUH PA3IHIHBIX 00BEKTOB.
5. OcHOBHEIE TPeOOBaHMUS 110 YACNBHBIM 3aTpaTaM SHEprHH,
3¢ (GEeKTHBHOCTH U HATEKHOCTH.
6. Koaddunuentsi, onpeaensiorine 3GHEKTUBHOCTb.
7. IMapoxuaKocTHEIE B a0COPONNOHHBIE YCTAHOBKH W
MPOIECCHI B HUX.
8. JpoccennpoBanue, 0KMKEHHE PEATbHBIX Ta30B.
9. ['a30KUIKOCTHBIE TEIIOTPAHC(HOPMATOPHL.
10. VY nenbHble 3aTpathl 3Hepruu U sxceprudeckuii KIT
TEPMOTPAaHCPOPMATOPOB U CHCTEM TEPMOCTAOITU3AIIHH.
11. Mertoapl pacyeTa MHOTOCTYIIEHUATBIX U KacKaIHBIX
TpaHc(OopMaTOpPOB TeIlIa.
12. KpuoreHHsle yCTaHOBKM U IIPOLIECCHL B HUX.
13. Br160p Xi1agareHToB M XJIaJ0HOCUTENEH IS
TpaHCc(OpPMaTOPOB TeIlIa.
14. OcHOBHEIE TPeOOBaHMS K CBOMCTBAM 3THX pabOUMX areHTOB:
TepMOIMHAMUYECKHE, TEXHUIECKHE U SKOJIOTHIECKHE.
15. 3aBUCHMOCTh CBOMCTB (DPEOHOB OT MX COCTaBa.
16. OmnpeneneHue 030HOAKTUBHBIX (PPEOHOB U BBHIOOD
aNbTEePHATUBHBIX XJIaJareHTOB.
17. [Tonyuenne NpoAyKTOB pa3/ieeHusl BO3IyXa.
5.2. Ilepedyenn padoT, BbINOJHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kox Hasparue [IpoBepsiembie
WHIIKATOPHI Copnep:xaHue pabOTHI
paboTHI padoThI N
KOMITeTeHIUit
P1 PI'P [K-1-Y1;I1K-1- PT'P conepxut 1 Teoperrueckuii BONpocC 1 OJIHY 33]ja4y Ha pacyer
B1;VK-1-Y1;VK-1- | xonoamnsHO# (aOCOPOIIMOHHON MM AapOKOMITPECCOPHOI) MAITMHBI
B1;YVK-3-V1;VK-3-
B1

5.3. OueHo4yHbie MaTePHAJIbI, HCIIOJIb3YeMble IUIA K3aMeHa (onucaHue OUJIeTOB, TECTOB H T.I1.)

DK3aMEeHAIMOHHBIN OMJIET MO JUCIMILIMHE BKIIOYAeT B ce0s [1Ba TEOPETUUECKUX BONPOCHI U 3a/1ady 10 TeMaM, U3JI0’KEHHBIM B 4
paznene ganHoit PI1/{. buers! xpansrcs Ha kadenpe H YTBEPKICHBI €€ 3aBEIYIOIINM.

[Tpumeps! 3a1a4 Ha IK3aMEH:
3amada 1. DpeoHoBas XOJOIMIbHAS YCTAHOBKA paboTaeT mpu TeMiiepaType ucnapeHens t1=- 15C. Onpenenuts ynenpHoe U
00BEMHOE KOJIMIECTBO TEIUIOTHI, 0TBOANMOE | KT hpeoHa-12, ecu map U3 UCHAPUTENS BEIXOIUT CYXUM HACHIIIEHHBIM.

3amada 2. ®peoHoBas XOJOIUIbHAS YCTAHOBKA XOJIOAWIbHOM MotHOCTRI0 Q0=100 kBT paboTraet mpu TemrepeType ucnapeHus t1=
-10C u Temmiepatype xonaeHncarmu t4=20C. OnpenennTs MacCOBBIM PacXo] MIUPKYIUPYIOIEro ppeoHa-12 n 00beMHBIN pacxo/
napa ¢peoHa, BCachblBAEMOT0 KOMIIPECCOPOM YCTaHOBKH, €CJIH Map U3 YCTAHOBKH BBIXOJIUT CyXUM HACBHIIEHHBIM.

3amaga 3. AMMHavHas XOJIOMMIBHAS YCTAaHOBKA padoTaeT MpH TeMIepaTtype ucrapenus t1=- 15C u remmnepaType KOHICHCAIIUH
t4=2501C. OnpenennTs XOJIOIMIBHBIA KO QHUITIEHT, €CITN SHTANBINI aMMHaKa Ha BBIXO/E U3 KoMnpeccopa i2=1896 kJx/xr. ITap
U3 MUCHAPUTENS BEIXOJUT CYXHM HACHIIICHHBIM.

3amaga 4. @peoHOBas XOJOAMIBHAS YCTAaHOBKA XOJIOAMIBEHOH MontHOCTEI0 Q0=118 kBT paboTtaer mpu Temmneparype ucrapeHus t1=
-15C u Temmeparype KOHACHCAIIUU TIepe]] PeTYIHpYIonM BeHTeneM t4=25C. OnpenenuTs MacCOBBIN pacXo UPKYIHPYIOLUIEr0
(peoHa-12, X0n0IUIBHBIH KOAP(UIMEHT U TEOPETHYECKYIO MOITHOCTh KOMIIPECCOPa YCTAHOBKH, €CIIH SHTAJIBIU mapa GpeoHa-12
Ha BBIX0ie 13 KoMmpeccopa i2=610 xJx/kr. [Tap n3 ucnapurens BEIXOJUT CyXHM HACHIIIICHHBIM.

3agaua 5. AMMuauHas XOJOIWIbHAsI YCTaHOBKA XOJIOAMIBbHON MomHOCTRI0 Q0=205 kBT paboTaer npu TemmnepaType ucnapeHus
t1=-10C u TemnepaType KOHACHCAIMH nepen peryiupytonum BenreneM t4=2001C. OnpeaenuTs CTaHJAPTHYIO XOJIOAUIBHYIO
MOIIHOCTH IIPH TeMIlepatype ucnapenus t’=-1C u TeMnepaType KOHAECHCALUY NIEpe], pEryIupyomuM BeHrteneM t’4=2501C, ecau
K03 GUIUEHT oJaul KoMIIpeccopa it pabounx mapameTpos 0,7 ¥ k03 GHIUEHT ToJaul KOMIIpeccopa I CTaHJapTHBIX
napametpos 0,63. [Tap u3 ucriapuresnst BBIXOAUT CYXHM HaCHIIIIEHHBIM.

3amaga 6. @peoHOBas XOJOANUNBHAS YCTaHOBKA X0IoAmIbHOH MomrHOCTEI0 Q0=100 kBT pabotaer Ha ¢dpeone-12 mpu Temmeparype
ucnapenus t1=-501C u Temneparype KOHACHCAIIMH NIepell peryaupyromum sentenem t4=25C. OnpeaenuTts X0JI0AUIbHBIH

K03 (HUIUEHT U CTaHIaPTHYIO XOJIOAMIbHYIO MOIHOCTh YCTAHOBKHM TIPH TeMIlepaType ucnapenus t'=-15C u Temneparype u
TeMIepaType KOHJCHCalny nepes perynupyomum seHTeneM t’4=3001C, eciu TeopeTHIecKasi MOIIHOCTb KOMIIPECCOPa YCTAHOBKH
Nt1=26 kBT 1 K03 uIHeHT MogauN KoMIIpeccopa st pabounx mapameTrpos 0,69. Iap u3 ucnapurens BEIXOJUT CYXHM
HAaCBIILCHHbIM.




3anaua 7. PpeoHOBast XOJIOJUIbHASL YCTAHOBKA XOJOAMIBHONH MomHocThio Q0=105kBT paboraer npu Temneparype ucrnapenus t1=-
15C u Temneparype KOHIEHCALUK NIEpe PEryaupyromuM BeHTwieM t4=251C. OnpenenuTs UHAUKATOPHYIO YAEIbHYIO
XOJIOAMWIBHYIO MOIITHOCTh MAIIIMHEL, €CIIM SHTANBIN Hapa (peoHa-12 Ha BEIXoze U3 KoMmipeccopa 12=604 kJ/KT 1 HHAUKAaTOPHBIH
KII/[ 0,865. [Tap u3 ucnapures BBIXOJUT CYXUM HACBIIIEHHBIM

3amaga 8. @peoHOBas XOJOANIEHAS YCTAHOBKA XOJIOAMIBEHOH MomtHOCTEI0 Q0=102KkBT paboTaeT mpu TemmepaType ucrapeHus t1=-
50C u TemmnepaType KOHAEHCAINHN Tepea perylmupyromumM BerTmieM t4=25C. Onpenenuts 3P PeKTHBHYIO yAETbHYI0 MOITHOCTh
MAIIIMHBI, €CJIM SHTAIBIH Mapa ¢ppeona-12 Ha BbIxoje u3 kommpeccopa i2=610 kJx, naaukatopubiit KIT [1i=0,87 u
mexannueckuid KITJ[ 0,905. ITap u3 ucnaputens BEIXOAUT CYXOH HACBHILEHHBIMN.

KomnbroTepHoe TecTupoBaHue 10 pas3zienaM JUCLUILIMHBI

KaxuM 3ak0HOM XapaKTepu3yeTcsl TEIIONPOBOTHOCTD?
3akoHOM HproToHa

3akoHOM Dypre

3akoHoM Credana- bonpimana

Kak Ha3bIBaeTcs TeMI00OMeEH, ecliu nepejiaua Temiaa IPOXOIUT 3a CUeT IEKTPOMArHUTHBIX KoJleOaHU?
KOHBEKLIUS

TEIUIONPOBOAHOCTD

U3IIy4eHHe

B kaxom BUIC TEIIO0OMEHHUKA nepeaaqu Terjia mpoxoauT TOJBKO IIpH I[BI/I)KCHI/II/I?
KOHBCKIWA

TEIIJIOTIPOBOAHOCTD

H3JIyUCHUC

Yro Takoe TeImI0BoH Hacoc?

TemIoTpaHchopMaTop, KOTOPBIH CIYKUT JJIsl BRIPAOOTKH TEIIa M X003
YCTPONCTBO JIJISI TEPEKAYMBAHISI TEIIA OT OJJHOTO 00BEKTa — IPYTOMY
TeroTpaHcpopMaTop, KOTOPBIH CIYKUT MPEUMYIIECTBEHHO ISl BBIPAOOTKH TeTiia

Yro Takoe TpaHc(HOpPMATOp TEIIOTHI?

YCTPOWCTBO IUIS IIePEHOCa TEIUIOTHI OT 00BEKTa C OTHOCHTEIFHO HU3KOH TeMITepaTypoif — TeII00TAaTINKa K 00BEKTY ¢
OTHOCHUTENBHO BBICOKOH TEMIIEPATYPOH - TEIIONPUEMHUKY

YCTPOUCTBO ISl MOTy4€HHs X002

CIIeNNAabHBII TEINI00OMEHHHUK B KOTOPOM IIPE0OPa3yroT TEMJIO B XOJI0/

TpancopmaTropamu Teria Ha3bIBAIOTCA CUCTEMBI, B KOTOPBIX OCYILECTBIISETCS:

OTBOJI 3HEPruH B hopMe Teruia OT 0OBEKTOB C OTHOCUTEIBHO HI3KOH TeMITepaTypoii K IpHEMHHKAM TeIlIa ¢ 00jiee BEICOKOM
TeMIIEpaTypou.

HOJIBOJ PHEPTUH B (hopMe TeIIa K 00BEKTy ¢ OTHOCUTENBHO HU3KOI TeMIepaTypoil kK IpHeMHUKaM TeIlia ¢ 6oJiee BBICOKOH
TemIepaTrypoun

OTBOJI 3HEPTHH B hopMe TeIuta OT 0OBEKTOB C OTHOCUTEIBHO BEICOKOH TEMIepaTypoi K MPHEMHUKaM TeIlia ¢ 6oJiee HU3KOH
TeMIIEpaTypou.

MOJIBOJI SHEPTUU B popMe Teruia 0T 0OBEKTOB C OTHOCUTEIBHO BBICOKOM TeMIepaTypoi K MpUeMHUKaM Teria ¢ 6osiee HU3KOH
TeMIIepaTypoi

BpyrTo 310!

BEC

M QpaHITy3CKOTO YIEHOTO
XOJIOAWIBHBIH KO3 GUITHESHT
uHaukaTopHelid KI1/]

[Ipu TenmocHaOXXEeHNN OT KOTENBHOH YAETBHBIN PacXo YCIOBHOTO TOIIIMBA 3aBHUCHT OT:
KILZ

OpyrTo

HETTO

MECTOHAXOKACHUS KOTEIbHOU

Yem BbIlIe HavaabHbIEe TapaMeTpbl napa Ha TOLI u Hke AaBieHus napa B 0TOOpe TypOHH, TEM:
0oJIbIIIe YITTOBOM KO PHUIIMEHT JTMHUH PaBHBIN SKOHOMHYHOCTH

MEHBIIIE YIT0BOH KOd((UIIMEHT IMHUI paBHBIN SKOHOMUYHOCTH

HOCTOSIHEH YrI0BO# KO3()(OUIMEHT JINHNI PaBHBIN SKOHOMUYHOCTH

OTBET HE yKa3aH

B uém 3akmouaercs pabota peppuxeparopa:




MOJIBOJIE B OKPYKAIOIIYIO CPey TeIia OT 00BbeKTOB, TemmnepaTypa TH KOTOpBIX HIMXE TeMIIepaTyphl OKpyXxaroreil cpeasl
OTBOJIC B OKPYXKAIOLIYIO CPey Telia 0T 00beKTOB, Temieparypa TH KOTOpPBIX BBIIIE TEMIEPATYPhI OKPYXKAKOIIEH Cpebl
TIOJIBOJIC B OKPYKAIOIIYIO CPEey TeIla OT 00BeKTOB, TemrepaTypa TH KOTOPHIX BBIIIE TeMITepaTyphl OKPYKAIOIIeH Cpe/Ibl
OTBOJIE B OKPYKAIOIIYIO Cpey TeIa OT 00beKTOB, TeMmmeparypa TH KOTOPBIX HIbKE TeMIIepaTyphl OKPYKAIOIIEH Cpesl

JIiis cHaGXKEHUsI TETIOM TOPOACKUX a0COPOITMOHHBIX XOJIOAMIBHBIX YCTAHOBOK I1€JIeCO00Pa3HO HCIOIb30BATh:
BOJIOAMMHUAYHBIE 2a0COPOIIMOHHBIEC XOJIOANIBHBIC YCTAHOBKH

CUCTEMBI KOHIUIIMOHUPOBAHUS

CUCTEMbI TETI0(QUKAITUH

OpOMHCTOUTHEBBIC 2a0COPOIIMOHHBIC XOJIOANIBHBIC YCTAHOBKH

IIpouecc BIpaBHUBAaHUSI CKOPOCTEH B KaMepe CMEIIEHHs CTPYHHBIX aIlllapaToB CONPOBOXKIACTCS:
WU3MEHEHNEM JIaBIICHUS

M3MEHCHHEM MAacChHI

U3MEHEHUEM CHIIBI

U3MEHEHHEM TEeMIIepPATYphl

Jlo cepenuHbI MPOIUIOTO CTOJIETHS €NMHCTBEHHBIMHI UCTOYHHKAMH OXJIQXKICHUS ObLITH:
€CTECTBEHHBIN XOJIO/ U 3aI1achl JbIa

3arachl JIbJ1a

€CTECTBEHHBIN XO0JIO

OTBET HE yKa3aH

[MosiBneHMe MOTyYeHNS HCKYCCTBEHHOTO XO0JI0/IA ITyTeM TPaHC(HOPMAIHH TeIIa KOPEHHBIM 00pa3oM H3MEHIIIO:
JTUAIa3oH 1 MacITaObl UCTIONB30BaHMsI BEICOKUX TEMIIEPATYp

00JIaCTH HCIIOIb30BaHUS BEICOKHX TEMIICPATyp

JIMana30H U MacITa0bl HCIOJIb30BaHUS HU3KUX TEMIIEPaTyp

00J1aCTH MCIOTB30BaHNS HU3KUX TEMITEpaTyp

Ha kxakue 1Ba BiJ1a MOXKHO Pa3JeinTh YCTAaHOBKH ISt TpaHC(OpMALMH TeIuIa MO NPUHIHUITY pabOThI:
NapOXKUIKOCTHBIE U I'a30BbIE

TEPMOBIEKTPUUECKUE U MEXaHUUECKHE

KOMIIPECCUOHHBIE U CTPYIHbBIE

COPOLMOHHBIC U I'a30KUAKOCTHbIE

IIpuHIKD paboTH! KOMIPECCHOHHBIX YCTAHOBOK OCHOBAH:!

Ha TIOHM)KCHUH JIaBJICHHSI TOCPEICTBOM MEXaHHMYECKOTO MM TEPMHYECKOTO BO3ACHCTBHUS Ha pabOYMil areHT

Ha MOBBIIICHHUH JIABJICHUS ITOCPEICTBOM JEKTPHUECKOTO HITH AIEKTPOMArHUTHOTO BO3/IEHCTBHS Ha paboOdMii areHT
Ha MOBBIIICHUH JABJICHUS ITOCPEICTBOM MEXaHHYECKOTO HIIH TEPMUIECKOTO BO3ACHCTBIS Ha paboyunii areHT

Ha MOHIKEHUH JaBJIE€HHS IOCPEICTBOM EKTPUIECKOTO WX MEKTPOMArHUTHOTO BO3AEHCTBUS Ha pabodHMil areHT

KoMmnpeccroHHBIE YyCTAaHOBKH JIENSATCS Ha!
MapOXKUIAKOCTHBIE, Ta30)KUIKOCTHBIC M Ta30BbIE
KOMITPECCHOHHBIE, COPOLIMOHHBIC U CTPYIHBIC
MApOXKUIAKOCTHBIE, COPOIIMOHHBIC ¥ Ta30BbIC
Ta30’KUIKOCTHBIE, COPOIIOHHBIE U KOMITPECCHOHHBIE

Kakas OHEPTUA UCIIOJB3YETCS B KOMIIPECCHOHHBIX YCTAHOBKAX:
BHYTPCHHSA WUJIN DJICKTPUYCCKAA

MCXaHHYCCKaA WM NIOTCHIUAJIbHAA

OJICKTPOMAarHuTHas UJiu KHHETUYECKas

SJICKTPUYICCKAsA NI MCXaHUYCCKast

OCHOBHBIM aNMapaToM MapaRKeKTOPHBIX XOIOJUIBHBIX YCTAHOBOK CITYXKMHT:
KOHJIEHCATHBII Hacoc

MOTIJIABKOBBIM BEHTUIIb

CTPYHHBII 2KEKTOP

JpOCCENbHbIA BEHTHIIb

ITpuHIMD paboTH COPONMOHHBIX YCTAHOBOK OCHOBAH Ha:

HOBBIILIEHUH JJaBJIEHUs paboyero Teina IpH I0CIe0BaTEeNbHOM OCYIECTBICHUH TEPMOXUMHYECKUX PEaKIUii OTIIOMEeH s pabouero
areHTa COOTBETCTBYIOIIUM COPOEGHTOM C OTBOJIOM TEIIA, a 3aTEM BBIACNICHNUs pab0vero areHTa u3 CopOeHTa, COPOBOXKAAEMOTO
HOABOJOM TeIlia

MOHIDKCHUH JaBJIeHHUs pabouero Tena IpH MOCIeA0BATEIFHOM OCYIIECTBICHIH TEPMOXHUMHUYECKHUX PEAKIUil MOTIOMEeHHs pabouero
areHTa COOTBETCTBYIOIIUM COPOSHTOM C ITOJJBOJIOM TEILIa, & 3aTEM BBIIEICHUs pPabOYEro areHTa U3 COpOEHTa, COIPOBOXKAAEMOT0
OTBOJIOM TeIUIa

TIOBBIIICHHUH JABJICHUS pab0dero Tea MpHy I0CIeJ0BaTEIbHOM OCYIIECTBICHUH TEPMOXUMHYECKUX PEAKINH OTIOMEHUS pabodero
areHTa COOTBETCTBYIOIIMM COPOSHTOM C ITOJJBOJIOM TEILIa, & 3aTEM BBIIEICHHUs pPabOYero areHTa U3 CopOoeHTa, COIPOBOXKAAEMOT0




OTBOAOM TCIL1a

NOHM>XXCHUH TaBJICHUA pa6o'1ero TEJ1a IIPU MMOCIEA0BATCIIbHOM OCYHICCTBICHUN TCPMOXUMHUICCKUX peaxunﬁ TIOTJIOICHUA pa60'{ero
arcéHra COOTBCTCTBYIOIIUM COp6CHTOM C OTBOAOM TC€IlJIa, a 3aTEM BBIACIICHUA pa60qer0 arcHra us3 cop6eHTa, COIIPOBOXKIAACMOTO
OoaABOJOM TECILIA

Huxn Jlunge:

JIpoccenrpoBaHue

COUYETAaHUE JPOCCETUPOBAHUS C PEreHEPATHBHBIM TETII000MEHOM
TEI000MeH

COYETAaHUE POCCEITUPOBAHMS C KOHBEKTUBHBIM TEIIO0OMEHOM

CrpyitHble yCTaHOBKH OCHOBAHBI Ha!

UCIIOJIb30BaHUY KHHETHYECKON SHEPTUH IT0TOKA I1apa I ra3a IJIst HOBBIIICHHS JIaBICHNs paboyuero areHra
HCTIONTF30BaHNUH ITOTEHIIMAIBHOM SHEPTHH ITOTOKA Mapa MIIN ra3a JUIsd IOHIDKECHIS JaBIeHU pabodero areHTa
UCTIONIb30BaHNUH MMEKTPOMArHUTHOM SHEPIUHU MOTOKA [Tapa WK ra3a AT MOBBIIICHHS TEMIEepaTypsl pabouero areHTa
UCTIONIb30BaHUN MEXaHUYECKON SHEPryHy MOTOKA Napa WX rasa IJisl IOHWKEHUsS TeMIIepaTypsl paboyero areHTa

Kakoif Ui ocyrmecTBisieTcst B TpaHC(OpMATOpax TeIlIa ¢ MUKIMISCKIMHI IIPOIECCaMU:
000pOTHO-3aMKHYTBIi

Pa30MKHYTBIH

3aMKHYTBIN

OTBeT He yKa3aH

ITpumepoM IHKIIa ¢ HECTAIIHOHAPHBIMH POLIECCAMH MOXKET CITY)KUTh:
oOpaTasIi KT KapHO

uukn CTUpIUHTa

nuki Penkuna

nuk {uzens

Kaxoii iuki ocymiecTisiercst B TpaHcopMaTopax Teria ¢ KBa3HIUKINYECKUMU ITPOLIECCaMHU:
3aMKHYTBIH

OJTHO3HAYHBIA OTBET HEBO3MOXKEH

000pOTHO-3aMKHYTBIi

Pa30MKHYTBIH

PazoMKHYTBIE IpOLIECCHI THITA KBA3UIMKIOB IPUMEHSIOTCSA B CUCTEMAX, Te HCHOIb3yeTCs:
BOJIA

aTMocdepHBIiT BO3TyX

nén

¢peon

B TpanchopmaTopax Temia ¢ HSIUKINIECKUMH IIPOIIECCaMH TapaMeTpsl B Iporecce padoTHI:
YMEHBIIAIOTCS

YBEIIUYUBAIOTCS

HE MEHSIOTCS

OTBET HE yKa3aH

3aciyra pa3paboTKH KackaJHOTO METOa TIPHHAIICHKHT:
K.JIunne

P.Ilukre

P.Ctupnunry

C.Kapuo

Perenepanust k mpsMoMy LUKy ObL1a H300peTeHa:
P. Munnepom

O.Jlenyapom

I". Tpunknepom

P.Crupnunrom

Pereneparus k 06paTHOMY DUKITy OBbLTa H300peTeHa:
B.Cumenconom

J.BpaiitoHoM

J.Jxoynem.

H.OT110

B uém 3akmroyaeTcs ues KaCKaJHOTO METOJIa:
OJIMH HaXOMSAIIUICS BBIIIE IT0 TeMIIepaTypaM OUKII epenaéT TeIIo PacloI0KEHHOMY HIKE FIIH Ha000poT
Ka)KIbIH HaXOSIMICS BBIIIE IO TeMIIepaTypaM LUKII MepeaaéT TemIo pacloI0KeHHOMY HIXKe HIIH Hao00poT




OJIMH HaXOAAIIMNICS HIDKE IO TeMIIepaTypaM UK nepefaéT TeIIo PacloIoKEHHOMY BhIIIe HIX Ha000poT
Ka>K/IbIil HAXOSIIMNCS HIKE 110 TEMIIepaTypaM LUKJI NepeaaéT TEIIo pacloyIoREHHOMY BBIIIE WK HA000pOT

OO0 TepMOTUHAMUYECKUI METO] aHAIN3A:
XUMHUYECKUHN

(usngeckuit

9KCEPreTUYECKHI

SHTPONUYECKUN

Mepa NpeBpaTUMOCTH DOHCPIUU CUCTCMBI:
OKCEPrus CUCTEMbL

OHTAJIBIINA CUCTCMBI

OHTPOIINA CUCTCIIBI

OHEPTUA CUCTEMBI

DKceprusi CUCTEMBI OCTAETCS HEM3MEHHON TOJIBKO IpH:

npu HeO6paTI/IMOM MIPOBCACHUHN BCCX MPOLICCCOB, MPOTCKAOIINX KaK BHYTPH Heé, TaK U IIpA BBaHMOHeﬁCTBHH C mcpy)lca}omeﬁ
cpenoit

pyu 00paTUMOM NPOBEICHUH BCEX MPOIIECCOB, MPOTEKAIOLINX KaK CHAPYXXH He€, TaK U MPH B3aUMOACHCTBHUHU C OKPYKaroIei
cpenoit

IIPH HEOOPaTHMOM ITPOBEICHUH BCEX MPOIIECCOB, IMPOTEKAIOMNX KaK CHAPYXKH He€, TaK W IPH B3aNMOICHCTBHIHN C OKpYKaromen
cpenoit

pu 00paTUMOM MPOBEACHHUU BCEX TPOIECCOB, MPOTEKAIOIIUX KaK BHYTPH HEE, TaK U MPH B3aUMOJCHUCTBUU C OKPYXKAIOIIEH cpe1oi

Juccunauuei Ha3pIBaeTcs:

Mepexo 1 YaCTH SHEPTUH HEYIOPSIOUEHHBIX MPOLIECCOB B SHEPTUIO YIOPSIOUEHHBIX MPOLIECCOB, B KOHEYHOM CUETE - B BOY.
NIepeX0/1 YaCTH SHEPTUH YIOPAAOUEHHBIX IPOLIECCOB B BHEPIHIO HEYIIOPSJOUEHHBIX IPOLIECCOB, B KOHEYHOM CUETE - B TEMJIOTY.
MEePEXO0/T YaCTH IHEPTUU HEYIOPSTOYCHHBIX IIPOLIECCOB B SHEPTUIO YIIOPSTIOYEHHBIX POIECCOB, B KOHEUHOM CUETE - B XOJIO].
[IEPEXO0/]1 YaCTH IHEPTUH YIOPAIOUYEHHBIX ITPOLIECCOB B SHEPTHUIO HEYIOPSI0YEHHBIX IPOLECCOB, B KOHEUHOM CUETE - B BO3YX.

IlepBoe Hauano TEPMOAMHAMUKHU:

HE yCTaHAaBIMBACT HUKAKUX OTPAHMUYCHUI Mepexoa OMHOTO BH/Ia YHEPTHUH B APYTOH, BAYKHO TOJIBKO, YTOOBI COXPAHSIACh X
pasHOCTh

YCTaHABJIUBAET ONPE/CICHHBIC OTPAHUIEHHUS NIEPEX0/a OJJHOTO BU/IA SHEPTUH B APYrOH, BaXKHO TOJIBKO, YTOOBI COXPAHSIACh UX
cymMMa

He yCTaHAaBIMBAeT HUKAKUX OIPAaHUUYCHUI Mepexoa OIHOTO BHIa SHEPTUH B APYTOH, BaKHO TOJIBKO, YTOOBI COXPAHSIACh HX CyMMa
YCTaHABJIMBACT ONPE/CICHHBIC OTPAHUUIEHHMS NIePeX0/ia OJJHOTO BU/IA SHEPTUH B APYrOH, BaXKHO TOJBKO, YTOOBI COXPAHSIACh UX
pasHOCTh

Bropoe Havano TepMOIMHAMUKY:

HaKJI1aJbIBacT JOIOJHHUTEIBHO ONPEIEICHHbIE OTPaHNYEHNUS Ha TPpeoOpa3oBaHue SHEPTUH

He HaKJIaJbIBACT JIOMIOJHAUTEIBHBIX ONPECeIeHHBIX OTpaHMYCHUH Ha IpeoOpa3oBaHNe SHEPTUI
HAKJIa[bIBaET JOMOJHUTEIIFHO HEKOTOPHIE OTPAHUUEHHUS Ha IPeoOpa30BaHIe SHEPTHU

HE HaKJIaJbIBaeT JOMOIHUTEIBHO HEKOTOPBIX OTPaHMUYEHUH Ha MpeoOpa3oBaHUE SHEPTUN

UTo CIyXUT HIeaTbHBIM IUKIOM KOMITPECCHOHHBIX TPaHCPOPMATOPOB TEIUIA TPH MTOCTOSHHBIX TEMITEpaTypaxX TEIUIONPHEMHHIKA U
TEIUIOOTAATYHKA:

uuka CTUpIUHTa

obpaTHbIi nrkiTa Kapao

kI Penkuna

npsimoii nuki Kaprao

B kakux YCTaHOBKaX NPUMCHACTCA BOJla KaK XJIaJOTCHT:
KOMIIPECCHOHHOTO | TIOPIITHEBOTO THIIA
PKEKIHOHHOTO U KOMIIPECCUOHHOTO TUIIA

MOPIITHEBOTO B aOCOPOIIMOHHOTO THIIA
a0COPOIMOHHOTO B MKEKIIMOHHOTO THIIA

B kakux ycTaHOBKaXx IIMPOKO NpuMeHsieTcs xuanareHnT NH3:
B Ta30BBIX

B MTOPIIHEBBIX

B KOMITPECCHOHHBIX

B 3KEKIIHOHHBIX

YTo OTHOCHUTCS K HCIO0CTaTKaM aMMHaKa:

NMaxy4deCTb, BBICOKAA BA3ZKOCTb U T'OPHOYCCTH IMTPU HU3KUX KOHICHTPALUAX B BO3YyXC
AAOBUTOCTD, B3PBIBOOMIACHOCTDH U TOPIOYCCTH IMPU HU3KUX KOHICHTPANUAX B BO3AYXE
AAOBUTOCTD, B3PBIBOOIACHOCTD U TOPIOYUCCTH MPU OMPEACICHHBIX KOHICHTPAIIUAX B BO3AYyX€E




Maxy4eCTb, HU3Kas BA3ZKOCTH U TOPIOYCCTH IPU BLICOKMX KOHIICHTPAIUAX B BO3AYXC

Urto oTHOCHTCS K HEocTaTKaM JByokucu yriepoga CO2:

HU3Kasi KpUTHUECKAs TEMITEPaTypa MPU CPAaBHUTENBHO BEICOKOM KPUTUYECKOM JABICHUU
BBICOKasi KDUTHUYECKAsl TEMIIepaTypa MPU CPABHUTEIHLHO BHICOKOM KPUTHYECKOM [IABJICHUH
HU3Kas KpUTHYECKas TeMIIepaTypa P CPAaBHUTEIBHO HIU3KUM KPUTHYECCKOM JTaBJICHUH
BBICOKAsI KpUTHUYECKAS TEMITEpaTypa IPU CPABHUTEILHO HU3KUM KPUTHUECKOM JIaBICHUH

B kakux ycraHoBkax HaunOoJee pacnpoctpaneHsl xinagareHTsl @-12 CF2CI12u @-22 CHF2CI:
B KaCKaIHBIX XOJIOMIILHBIX YCTAaHOBKAX

B pedprmkepaTopax

B KOMIIPECCHOHHBIX aBTOMATU3UPOBAHHBIX XOJOMIBHBIX YCTAHOBKAX

B KPHOTEHHBIX YCTaHOBKaX

B kakux ycTaHOBKaxX UCIIONIB3YIOTCSA INIaBHBIM 00pa3oM Hu3KoTemIepaTypHble xnagareHTsl @-13 CF3Clu @-14 CF4:

B BEPXHEH CTYNCHHU KaCKaIHBIX XOJIOJMIBHBIX YCTAHOBOK U B pedpprikepaTropax, paboTalomux Ha CMECH OHOT'O arcHTa
B HIDKHEH CTYIIEHN KacKaIHBIX XOJIOAMIBHBIX YCTAHOBOK U B pedprokepaTopax, paboTaroIINX HAa CMECAX areHTOB

B CpeJHEH CTYIIeHN KacKaJHBIX XOJIOMIBHBIX YCTAHOBOK H B peprkepaTopax, paboTalomuX Ha CMECSIX areHTOB

B HIDKHEH CTYIIEHH KaCKaJHBIX XOJOAWIbHBIX YCTAHOBOK M B peprrKepaTopax, paboTaroNMX Ha CMECH OJJHOTO areHTa

Uro ucmob3yeTcs B Ka4ecTBe pabOUrX areHToB Mpu Temreparypax ot 80 mo 27 K:
METaH, aproH U renuii

BO3/YX, HEOH U a30T

BOJIOPOJI, HEOH U Ienuit

a3oT, (hpeoH u renuit

Yo Ha3BIBAETCA XJIAZJOHOCUTEIEM:

JKUJIKOCTh TEMIIEPATYPa 3aTBEPAECBaHUS KOTOPBIX CYIIECTBEHHO HIkeTo.C
JKUJIKOCTb TEMIIEPATypa 3aTBEPAECBaHUSI KOTOPBIX CyHIECTBEHHO Bbiie TH
JKUJIKOCTh TEMIIEPATYPa 3aTBEPACBaHUSA KOTOPBIX CyLIECTBEHHO BhlleTo.c
AKUJIKOCTb TEMIIEPATypa 3aTBEPAEBAHMSI KOTOPBIX CyllecTBeHHO Hibke TH

Onpenenuts skcepruto 4820 k[ X002, HOTYYEHHOTO MIPHU TEMIIEPAType KUMEeHUs Kuakoro azora Ts= 82 K.
11650 x/Ix
12050 xJIx
14020 x/Tx
13570 x/Ix

[TapoxuaKocTHBIE KOMIPECCHOHHBIE TPAHC(HOPMATOPEI TEIlIa KaK XOJIOMIbHEIE, TAK M TEIUIOHACOCHBIE XapaKTEePU3YIOTCS TEM, ITO
ux paboTa NpoTeKaeT rMaBHBIM 00pa3oM B 00J1aCTH:

BJIQ)KHOTO T1apa

CyXoro mapa

HACBIIIEHHOTO Mapa

HEHACBIIEHHOTO Tapa

Br16op uncna cTyneHel cxaTus 3aBUCHT OT:
ycaoBui €€ paboThl M Ha3HAUYEHHs YCTAaHOBKU
o0JslacTy MPUMEHEHUS U YCIIOBHIT €€ paboThI
Ha3HAYCHWS YCTAaHOBKH U YCIOBHH €€ pabOoTHI
00J1acTH IPUMEHEHHS 1 Ha3HAUEHHS YCTAaHOBKH

B CJIydac Korjaa TpaHC(i)OpMaHI/If{ TCILJ1a B OI[HOﬁ YCTaHOBKEC OCYIICCTBJIACTCA Ha PA3HBIX TEMIICPATYPHBIX YPOBHAX MPUMCHSAKOTCA:
MHOT'OCTYIIEHYATBIC YCTAHOBKN BMECTO OJHOCTYIICHYATBIX

MHOTI'OCTYNIEHYATbIC YCTAHOBKH BMECTO ABYXCTYIICHYATHIX

ABYXCTYIICHYATbhIC YCTAHOBKH BMCCTO OJHOCTYIICHYATBIX

OOHOCTYINIECHYATHIC YCTAHOBKH BMECTO JABYXCTYIICHYATHIX

Kaxkoe BerecTBo Moka3bpIBaeT AaHHAS IITPHUXOBKA: --- - ---
BOJIOPO,

cy1a0bIif aMMHAYHBINH pacTBOP

KpenKuil BoJJ0aMMHaYHbIA pacTBOp

JKUJIKAN aMMUaK

OCHOBHOE IPEUMYIIECTBO KACKAIHBIX YCTAHOBOK 3aKITIOUAETCS:
B BO3MO>KHOCTH PabOThI B HEOOJIBIIMX HHTEPBAJIaX TEMIIEPATYp
B BO3MOXKHOCTH paOOTHI B HU3KUX HHTEPBAJaX TEMIICpaTyp

B BO3MOKHOCTH paOOTHI B OOJBIINX HHTEPBANaX TEMIEPATYP

B BO3MOXXHOCTH Pa0bOTHI IIpH aOCOTIOTHOM HyJle




Omnpenenuts yaeabHbI pacXo IEKTPO3HEPTHH Ha BBIPAOOTKY X0JI0Ja ISl yCTAHOBKH XOJOJONPOU3BOIUTENBHOCTI0 Qo= 2,93
kJx/c. MomHOCTE HaeansHOTO KoMmpeccopa NB= 1,5 kBt. BuyrpenHnii agmadatHsli u anexrpomexanngecknii KI1/{
KOMIIpeccopa COOTBETCTBEHHO paBHbl: Ni=0,8; nam=0,85.

0,753

0,596

0,845

0,689

HarueraTenbHbIe MAITMHED npeaHa3sHavuCHbI JIs:
NOHMKXCHUA NAaBJICHUA U CXKHKXCHUA pa6oqero TClIa
TMOBBIIICHUA JaBJICHUA U UCIapCHU pa60qero TClIa
TMOHMXCHUA JaBJICHUA U IICPEMCIICHUA pa60qer0 TCJIa
TOBBIMICHUA JABJICHUA U IEPCMECIICHUA pa6oqer0 TCIIa

Hacocsl ¥ BEHTHIIATOPHI BBITIOJHSIIOT B OCHOBHOM (DYHKIIHIO:
aBJICHUS

nepeMeneHuUs

CKIDKEHUS

WCTIApCHUS

MammHsl, paboTaromye Ha CKIMaeMOM pabodeM Tele:
BCHTHJIITOPBI

KOHJICHCATOPHI

HAaCOCHI

KOMIIPECCOPBI

PacmypurensHble MalluHbI IPEJHA3HAYEHBI IS

BHYTPEHHET0 OXJIAXJCHHUS pabodero Tela yCTAaHOBKHU IPH €T0 PacIIMPEHHH ¢ OTJauel BHyTPEeHHEH paboThI
BHEIITHET0 OXJIaX/ICHUs pab0oyvero Teya yCTaHOBKHU IIPU €ro PacLIMPEHUH C OTAauel BHYTPEHHEH paboThl
BHYTPEHHETO OXJIX/ICHUS Pad0dero Tejla yCTAaHOBKH IIPH €TO PACIIMPEHUH C OT/adel BHEITHEH pabOoTHI
BHEITHETO OXJIAXKAEHHUS pabodero Teiaa yCTaHOBKY IIPU €T0 PACIINPEHHH ¢ OTAa4el BHENTHEH paboTs

B MammHax 00eMHOTO IEHCTBHS H3MCHEHHE JIAaBICHUS pab0dero Tela MpOMCXOAUT B CIICICTBUU:

M3MEHEeHNS 00BEMa B pe3ynbTaTe B3anMOIEHCTBISA pabodero Tela U IepeMeIalomerocs IeMeHTa MaIIHHEI
M3MEHEHUS TeMIepaTypsl B pe3ybTaTe B3auMOISHCTBUS pabovero Tea 1 mepeMemaronerocs d1eMeHTa MalllMHbL
U3MCHEeHHUs 00BEMA B Pe3yNbTaTe B3anMOICHCTBUS pabovero Tejia U HEOABMKHOTO 3JIEMEHTa MAIIHHBI
W3MEHEHUS TEMIIepaTyphl B pe3yJIbTaTe B3aUMOJISHCTBHUS pab0vero Tena U HeMOIBIXKHOTO SJIEMEHTa MaIIWHBI

B MammHax KMHETHYECKOTO JeHCTBUS U3MEHEHHE JAaBIICHUS 1 TEMIICPATYPbI JOCTUTACTCA l'lyl"éMZ
HCIIOJB30BaHUA ABMKXYIINX CHUJI B ITIOTOKE AaBJICHUA

HCTIOJIB30BAHNA MHEPIIMOHHBIX CUJT B ITIOTOKE pa60t1ero TCl1a

HCTIOJIb30BAaHUSA I'PaBUTAMOHHBIX CHUJI B IIOTOKE pa60qer0 TCl1a

HCIIOJBb30BaHUA HHEPHHUOHHBIX CHUJI B ITIOTOKE JaBJICHUA

IIpu TOPMOKEHHH TIOTOKA, HMEIOIIETO 3aIac KHHETUIECKON SHEPrHH, JaBjieHue pabouero Tena:
HE MEHSIETCS

yOBIBaeT

BO3pacTaer

OTBET HE yKa3aH

[Tpu pacmmpeHur MOTOKa ¢ BHEITHIUM OTBOJIOM 3HEPTHHU TeMIlepaTypa pabodero tena:
MTOHIKAETCs

HE U3MEHSETCs

MOBBIILIAETCS

OTBET HE yKa3aH

TypOokoMIpeccopsl U TypOOIeTaHIePbl IPUMEHSIOT IPH CYIIECTBECHHO:
OOJBIIUX PaCcXoaax ra30B U HEOOIBIINX OTHONICHUAX JIaBICHUN
HEeOOJIBIINX pacxoax ra30B U OONBUINX OTHOLICHUSX JaBICHUN
MEJIKHX PacX0/iaX ra30B U MEHBIINX OTHOIICHHUSX TaBICHUN

OOJNBIINX pacXoJax ra3oB M MEHBIINX OTHOIICHUAX JTaBICHUI

B agnabatHOM KOMIpeccope U JeTaHaepe OTCYTCTBYET:

CIIeNaIbHO OPraHU30BaHHBIN TEII0O0OOMEH ¢ BHYTPEHHEH cpeoi
CTIEIAIBHO OPTaHW30BAHHBIA TEIUTIOOOMEH C BHENTHEH cpemoi

CTIEI[ATbHO OPTaHW30BAHHBIA TEIIOOOMEH C BHYTPEHHEH M BHEIIHEH cpeoi
OTBET HE yKa3aH




HeaauaGaTHbili kKOMIIpeccop 3TO:

MallliHa, B KOTOPO#, HAPOTHUB, HHTCHCU(HUITMPOBaHA TEIUIOOTa4a OT pabovero Teina BO BHEIIHIO CPeay ISl YMEHBIICHHS
paboThI, 3aTpauyuBaEMoOii Ha CKATHE

MallliHa, B KOTOPOii, HAaPOTHUB, MHTEHCU(UIIMPOBAHA TEIUIOOTAaua OT paboyvero Tejaa BO BHYTPEHHIOIO Cpey Al yBEMUYCHUS
paboTHI, 3aTpayrBacMOl Ha pacIIpPECHUE

MallfHa, B KOTOPOH, HAIIPOTHB, HHTEHCH(UINPOBAaHA TEIIO0TAa4ua OT paboyero Teiaa BO BHEIIHIO CPemy A yBEIHUCHUS paboTHI,

3aTpadynuBaeMoOi Ha pacHIupeHne
MaIlliHa, B KOTOPO#, HAIIPOTHB, MHTEHCH(UIIMPOBAHA TEIIO0Ta4Ya OT paboyero Tejaa BO BHYTPEHHIOK CPEIy Ul YMEHBIICHHS
paboTHI, 3aTpaynBacMoON Ha CyKaThe

HeannabatHblil neranaep 31o:

MallliHa, B KOTOPO# B MPOIIECCE PACIIMPEHUS OTBOJAUTCS TEIUIO OT OXJIAKIAEMOTO 00BEKTa
MaIlliHa, B KOTOPO# B MPOIIECCE CKATHUS TIOABOIUTCS TEIUIO OT OXJIXKIAEMOTO 00BbeKTa
MallliHa, B KOTOPOil B MPOIIECCE CKATUS OTBOAUTCS TEIUIO OT OXJIKIaeMOoro o0beKTa
MallliHa, B KOTOPO# B MPOIIecCe PacIIMPEHHUs TOABOUTCS TEIJIO OT OXJIAXIaEMOTr0 00bEKTa

Ilo uucmy crynenei cxaTys MalllUHBL Pa3JeISIOTCS Ha!
OJHOCTYIIEHYAThIE U ABYXCTYIEHUYaThIe
OJTHOCTYIIEHYAThIE U IBYXCTYIEHYaThIE
MHOTOCTYIIEHYATbIe U OAHOCTYIIEHYAThIE
JIByXCTYIIEHYaThIe U MHOTOCTYIIEHUAThIE

B pacmipuTenbHBIX MAlTHHAX MHOTOCTYIICHYATOE PACIIMPEHHE C TPOMEKYTOTHBIM ITOIBOIOM TEILIA TIPHUBOIHT:
K YMEHBIICHUIO XOJIOIOTIPOU3BOAUTEIEHOCTH

K YBEJIMYCHHIO XOJIOJOMPOU3BOIUTEIbHOCTH

XOJIOIOTIPOU3BOJUTEIIEHOCTD HE H3MEHSETCS

OTBET HE yKa3aH

['epMeTHYHOCT MalMHBI JUKTYETCS KaK LIeJIeCO00Pa3HOCTHIO H30JISIIUK €€ BHYTPEHHUX 00bEMOB OT:
BHYTPEHHEN U OKPYXAIOLIEH cpeabl

BHYTPEHHE! Cpeibl

OKpY’Karolei cpenbl

OTBET HE yKa3aH

Bennuuna naamupoko UCHOJb3yeTCs AJI OLEHKH KayecTBa IIpoLecca:

B HEOXJIAKIAEMBIX CTYIICHSAX KOMIIPECCOPOB, a TAKKE Ul OLICHKH IIPOLECCA B HEOXJIAXKIaEMOM MAallIMHE B LIEJIOM 110 KOHEYHBIM H
HayalbHbIM IIapaMeTpam

B OXJIaXIA€MBIX CTYIEHIX KOMIIPECCOPOB, a TAKXKE AJIS OLEHKH IIPOIlecca B HEOXJIAKJAEMOM MaIlIMHE B LIEJIOM 10 KOHEYHBIM U
HayaJbHbIM IIapaMeTpaM

B HEOXJIAKIAAEMBIX CTYIICHSAX KOMIIPECCOPOB, a TAKXKE Ul OLICHKH IIPOLIECCA B OXJIAKIAEMOM MaIMHE B 11€JI0M 110 KOHEYHBIM U
HaydalbHbIM ITapaMeTpaM

B OXJIaXIa€MBIX CTYIIEHSIX KOMIIPECCOPOB, a TAKXKE AJI OLEHKH IIPOLecca B 0XJIaXK1aeMOI MAIIMHE B LIEJIOM 110 KOHEUHBIM U
HayaJbHbIM lIapaMeTpam

I'maBHBIE HEOCTATKU NOPIIHEBBIX MAIINH CBSI3aHbI C:

3HAYUTENbHBIMU HHEPLIMOHHBIMU YCUJIMSIMU B IPUBOJHOM MEXaHU3ME MPH MAJIBIX CKOPOCTSIX U € 3arpsi3HEHHEM MacliOM WIH
JIPYTroil cCMa3KO¥ LUJIMHIPOB CKUMAEMOTO TeJa.

HE3HAYUTEITHHBIMA HHEPIIMOHHBIMY YCHUITUSIMH B IPUBOTHOM MEXaHH3ME TPH OOJIBIINX CKOPOCTSX H C 3arpsS3HEHUEM MacliOM WIIH
JIpYroil cMa3Koi LUIMHIPOB CKUMAEMOTO Tela.

3HAYUTEBHBIMU HHEPIIMOHHBIMH YCUJIUSMH B IPUBOJIHOM MEXaHU3ME MPHU OOJIBIINX CKOPOCTSX U C 3arpsi3HEHHEM MacCJIOM WIIH
JIpyroii cMa3Koi LMIMHAPOB CKUMAEMOIo Teja.

HE3HAYUTEJIbHBIMA HHEPLUUOHHBIMU YCUIIMSMHU B IPUBOJHOM MEXaHHU3ME MPHU MaJIbIX CKOPOCTSIX U C 3arpsiI3HEHHEM MacjioM WX
JIpYroil cMa3Koi LUIMHIPOB CKUMAEMOTO Tea.

O0BeMHas TPON3BOIUTENFHOCTH TOPITHEBBIX KOMIIPECCOPOB OTPaHHYICHA!
pa3Mepamu IUIHHAPOB U YHUCIOM 000POTOB

4acTOTOM BpallleHHs Bajla U XOJOM MOPIIHS

XOJIOM ITOPIIHS U pa3MepaMH IIHIHHAPOB

pa3Mepamy IIMIMHAPOB M YaCTOTOH BpaIlleHNs Bajia

[Tpumenenre MeMOpPaHHBIX KOMIIPECCOPOB LIETIECO00Pa3HO TPH:
MaJBIX pacxojax pabodero tena

6onbImux pacxofax pabodero rena

HEOOJIBIIMX pacxo/iax pabouero Tena

OTBET HE yKa3aH

IIporuecc cxxaTusi B MOPIIHEBBIX KOMIIPECCOPaxX OCYIIECTBISIETCS B LIMIIMHIPE B PE3yJIbTaTe:




BO3BPATHO - BPAIIaTEIIbHOC ABMKEHUS OPIIHA U U3MEHEHUS BCJICICTBUEC DTOTO pa6oqero obbema ouiInHIapa
MOCTYNATCIIBbHO - BpalllaTCJIbHOC ABUKCHH A IOPIIHA U U3MCHCHUA BCJICACTBUC 3TOI'O pa6oqero o0bemMa HuJiIrMHApa
BO3BPATHO- KPYIrOBOC ABMKCHUS MMOPIIHA U USMCHCHUS BCJIICACTBUC 3TOI'0 pa60qer0 o0beMa OQUiIrnHApa
BO3BPATHO - MOCTYNATCIbHOT'O JABMKCHUA MOPIIHA U UBMCHECHUS BCIICACTBUE OTOTO pa6oqero o0bema nuimHapa

Kakue 31eMeHThl OTCYTCTBYIOT B OECKPEHIIKOTIHBIX MallTHAX
KOJICHYATHIA BaJT

Kpeiuxond u mrox

BOIIMITHO-IIATYHHBIH MEXaHU3M

OTBET HE yKa3aH

CKOJIBKO YMCIIO CTYIICHEH C)KaTHs He PEBBIIIAET B KOMIIPECCOPAX XOJIOAMIBHBIX YCTAHOBOK:

2
4
3
1

CKONBKO YUCIIO CTYIEHEH CKAaTHs HE IPEBBIIIAET B KPUOTEHHBIX YCTAHOBKAX:

1
3
2
4

B mMemOpaHHOM KOMIIpeccope 00beM pabouero Teina MEHIETCs BCIICICTBHE:

MepeMEIIeHNS B TI0JIOCTH PACIINPEHNS THOKOH MeMOpPaHBI, 3a)KaTOH 10 MEPHIMETPY MEXAy POGMINPOBAHHEIMHU TUCKaMH U
MIPOBOJIUMON B IBU)KEHHE C IIOMOUIBIO THAPOIPUBOJIA UM HEMOCPEACTBEHHO OT BOLIUITHO-UIATYHHBIA MEXaHU3MA.
HEPEMEIICHUS B II0JIOCTH CKaTHs THOKOM MEMOpaHBI, 32)KaTOH 110 IIEpUMETPy MEXIy Npo(rInpOBaHHBIMH AUCKAMH U
IIPOBOJIUMOH B IBUXKEHHE C IOMOUIBIO THIPOIPUBOJIA UIH HEMOCPEACTBEHHO OT KPUBOILIUIIHO-IIATYHHOTO MEXaHU3Ma.
HepeMEIeHNs B IIOJIOCTH PACIIUPEHUS THOKOH MeMOpaHbI, 3aKaToi 10 MepHUMETPY MKy MPO(UINPOBAHHEIMU JUCKAMH U
MIPOBOJIUMON B IBU)KEHHE C IOMOULIbIO THIPOIPUBOJIA UM HEMOCPEACTBEHHO OT KPUBOILUIIHO-IIATYHHOTO MEXaHU3Ma.
TepEMEIIICHUS B TI0JIOCTH CKaTHs THOKOM MeMOpaHBI, 3a)KaToOH TI0 IIEpUMETPy MEXIy IporInpoOBaHHBIMH AUCKAMH 1
IIPOBOJUMON B IBU>KEHHE C IOMOULIBIO TMIPOIPUBOJIA UM HEMOCPEACTBEHHO OT BOLIMITHO-IIATYHHBIA MEXAHU3MA.

TypOOKOMIIPECCOPHI OTHOCATCS K MaIlIdHaM:
KUHETUYECKOTO JAEHCTBUA

00BEMHOTO JCHCTBUSA

MHEPLUOHHOTO JIEeHCTBUS

[MOTEHLUAIBLHOTO JEHCTBUS

Koadduunent nonesHoro AeicTBUs HEHTPOOEKHBIX KOMIIPECCOPOB HAXOAUTCS B MIpeAesax:
0,55-0,69
0,75-0,85
0,85-0,94
0,41-0,49

Koahpunnent monesHoro neficTBUS 0CEBBIX KOMIIPECCOPOB HAXOAUTCS B IIPEIeiax:
0,54-0,63
0,65-0,79
0,85-0,92
0,93-0,98

Ammabataerii KI1/] coBpeMeHHBIX MOPITHEBBIX ACTaHACPOB I'eIHEBBIX pepKepaTOPOB U OKIDKUTENCH HAXOAUTCS B IIPEeax:
0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74

TypOonerannepbl IPUMEHSIOTCS B XOJIOJUIBHBIX U KDHOTEHHBIX YCTaHOBKAX JUISl IIPEIBAPUTEIEHOTO M OKOHYATEIEHOTO:
3aMOpPaKHUBaHMS PabOUETO Tena

HarpeBaHus pabodero tema

CKIDKEeHUs paboyvero Teia

oxJaxieHus pabodero Tena

TypOonerannep Ha3bIBalOT PEAKTUBHBIM €CITH:

B KaHasaX pabouero Kojeca OCYyIIECTBISIETCS Cy)KEeHUe pabouero Tena

B KaHaj1ax pabodero Koseca OCYyIIECTBISIETCS pacIupeHe paboydero Tena

B KaHaJIaX pabouero kojeca OCyIIeCTBIIeTCS BEIpaBHUBAaHHUE pabodero Tena
OTBET HE yKa3aH




PaboTa coBepiaeMasi ra3oM B CTYNCHH TypOOAeTaHAEpa, ONPEACIISICTCS:
yuciaoM OudoHauun

MOCTOSIHHOM bosbliMaHa

ypaBHeHHEM Diiepa

Teopemoil Beliepmirpacce

Maxcumansroe 3HaueHne K11/l coBpeMeHHBIX PeakTUBHBIX TypOOJEeTaHePOB COCTABIISCT:
0,68-0,75
0,58-0,67
0,86-0,90
0,80-0,85

MexaHH4YECKHE TOTEPH 1 BHEITHUE YTEUKH Pad0dero Teia u3 MaIInHBI OTHOCAT K:
BHYTPEHHHUM IIOTEPSM

BHYTPEHHHMM H BHEIIHUM IIOTEPIM

BHEILIHUM MOTEPSIM

OTBET HE yKa3aH

B neranznepax TpeOyercs IPUMEHSTh MaTepHAIbL:
C BBICOKOH TETIOMPOBOIHOCTHIO

C HU3KOH TEIUIOIPOBOJHOCTBIO

C CpeHeH TeTIoNPOBOIHOCTBIO

OTBET HE yKa3zaH

HasHaueHune HacOCOB B yCTaHOBKAX TpaHC(OPMAIMK TeIula 3aKIII0YaeTcs B:
HOHWKEHUH JaBICHUS

MOHIDKSHUH JTaBJIEHHS U IIepeMenieH s pabodero tema

HOBBIILICHUHN JJaBJICHUS

HOBBIILICHUH JJABJICHUS U IIepEMELICHNUS paboyero Teia

JKunxocTs mepexagnBaeMasi HACOCOM B YCTaHOBKaX TPAHC(OPMAIIHNH TEIJIa, 0OBIYHO HMEET TeMIIepaTypy OJIM3KOro K TeMIeparype:
KHUIICHUS

[JIaBJIEHUS

a0COJIFOTHBIN HOJIb

OTBET HE yKa3aH

Omnpenenuts nHauKaTopHbiii KI1J] BEpTHKAIBHOTO HEMPSIMOTOYHOT0 OeccalbHUKOBOTO Kommpeccopa @B-6 npu ciieayrommux
ycnoBusAx: ko3 duieHT miotHocta M= 0,98, koaddurnment nogorpesa Aw= 0,85.

67%

78%

95%

83%

PJIJIC ato:

PETYIATOP NOTIOTHUTENFHOTO AEHCTBHS CETH
MOCTOSHHBINA PEryISATOpP AaBICHHS

JIOTIOJTHUTEIBHBIN PETYIIATOP NABJICHHS THIIA «JI0 ceOsD»
OTBET HE yKa3zaH

B ucnapurene Ha cropoHe pabodero areHra NpouCcXoAUT B OOILEM CITydae:
KUTICHHE JKUIKOCTH

HCTIapEHHE XUIKOCTH U IIeperpes napa

OXJIQXKICHHS KUAKOCTU

OTBET HE yKa3aH

IIpu perymupoBanuu TpaHC(HOPMATOPOB TEIIA YCTAHABIMBAIOT APOCCETbHBIN BEHTUIb HA JIMHUHU KHIKOTO areHTa:
HE yCTaHOBJICH

YCTaHOBJIEH MOCIIE UCTIAPUTENEM

YCTaHOBJIEH Iepe] UCIIapUTENEM

OTBET HE yKa3aH

CHIDKEHHE MacCOBOTO pacxoja pabodero areHra B CICICTBAH MTPUKPHITHS JPOCCETHFHOTO BEHTHIIS IPUBOJINT K:
K IIOBBIILIEHUIO TEMIIEPATypPhbl KOHAECHCALUU

K CHIKCHHUIO TEMIIEPATYpPhl KOHIAEHCALU1

K IIOBBIIIEHHIO JABJICHUS KOHJCHCALIMH

OTBET HE yKa3aH




Ecmu mocne KOHJAEHCATOPA BKIIIOYCH OXJIaANUTEIIb KOHACHCATa, TO NPUKPBITHUC IPOCCEILHOTO BEHTUJIA BBI3BIBACT:
TCIUIOBas HAarpy3kKa OXJIaauTeJIsl IOHMKACTC

TCIUIOBAs HAarpy3Ka OXJIaAWUTEIIS IIOBLIITACTCSA

TCIJIOBAas HAarpy3Ka OXJIaAUTEIA HE U3MCHACTCA

OTBCT HE yKa3aH

OK30TepMUUYECKUI IIPOLECC 3TO:
3aMelIeHe

paszeneHue

CMEIICHHE

OXJIAXKIOCHUC

OHIOTEPMHUYECKHUIT POLIECC 3TO:
3aMelIeHe

pasneneHue

CMeIICHHE

OXJTAXKICHHE

JloBecTH KOHIIEHTpALHMIO B iedpierMaTope 10 eAUHUIBI (TTOIyIUTh UACAILHBINA YUCTHIH map):
MPAaKTHYECKH MOKHO B HEBECOMOCTH

MOJKHO BE3JI¢ M BCEraa

TEOPETUYECKH HEBO3MOKHO

OTBET HE yKa3aH

Ilon TemnepaTypoil reHepaluy NOHUMAETCS:
a0COMIOTHBIN HOIIb

HaMBBICILIAsl TEMIIEPATYPa B FEHEPATOPE
CpeHss TeMIlepaTypa B TeHEpaTope
TeMIepaTypa IIaBICHUL

Temnepatypa rperomieit cpeibl B TEHEPATOPE MOKET:
MOHMKATHCS PONIOPLUUOHANBHO TEMIIEPATYPE BHYTPEHHEH Cpeibl
HOBBIILATHCS IPONOPLHOHAILHO TEMIIEPATYPE BHELIHEH CPE/Ib
HE OTJIMYATHCS OT HOMUHAJIBHOI

OTJINYAThCSI OT HOMUHAIBHOM

CyMMapHBIi CpOK paboThl peprKepaTopa 3aBUCHT OT:
EMKOCTh OAJIOHOB

M0JIa4YH 3JIEKTPOIHEPTHU

TeMIepaTypbl BHEIIHEH Cpe/Ibl

[OBBILIEHNS JABIEHHUS

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

Kputepnu oneHuBaHUs OTBETA Ha SK3aMeEHE

Or1eHKa «OTIIIMYHOY BBICTABIISETCS, KOTAA 00YJarOIHCS AEMOHCTPHPYET CHCTEMHBIE TEOPETHIECKHE 3HAHNS, BIaIeeT
TEepMHHOJIOTHEH, 1eaeT apryMEeHTHPOBAHHBIE BBIBOIBI M 0000LIEHUS, IPHBOAUT IIPUMEPHI, TOKa3bIBAaCT CBOOOTHOE BIaJCHHE
MOHOJIOTHYECKOH PEUbI0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOII0» BEICTABILAETCS, KOTIa 00yJaIoIINiics IEMOHCTPUPYET IIPOYHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BBIBOBI H 0000MICHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeJIacT HECYIECTBEHHEIC
OIIMOKH, KOTOPBIE OBICTPO UCMPABISIET CAMOCTOSTENBHO MIH IIPU HE3HAYUTENBHOM KOPPEKIUHU MIPENOoAaBaTeNeM.

OueHKa «yJIOBIETBOPUTENBHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerIyOOKHe TeOpeTHIeCcKUe 3HaHUs, IPOSBILIET c1abo
copMupOBaHHBIC HABBIKM aHAIN3a ABICHUI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE Je1aTh apIyMEHTHPOBAaHHbIEC BEIBOBI 1
HIPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOYHO CBOOOAHOE BIIaICHHUE TEPMUHOIOTHEN, TOTHYHOCTBIO U TOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHU, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO IPH KOPPEKLUH TIPEHOIaBaTEIEM.

OueHKa «HEYIOBIETBOPUTENHHO» BBICTABISICTCS, KOTAA 00yJaromuiicss JeMOHCTPUPYET HE3HAHUE TEOPETUIECKUX OCHOB IIPEAMETA,
HE yMeeT JeaTh apryMEHTHPOBAaHHbIE BEIBOJbL U IPUBOAUTD IIPUMEPDL, HE BIIAICET TEPMUHOIOIUEH, IPOSBIIAET OTCYTCTBUE
JIOTUYHOCTH U NOCIE0BATENbHOCTBIO U3II0KEHUS, AENAeT OUIMOKH, KOTOPbIe HE MOXKET UCIIPABUTh AaXKe NP KOPPEKLIUH
IIPENO1aBaTEesIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAUe SK3aMEHA CUUTAETCS BBIIIOJIHEHHBIM YCIIEIIHO, €CIIHU IIPU €10 OLICHUBAaHUU
[OJIy4€HA OLICHKA HE HIKE «YIOBJIETBOPUTEILHOY.

6. YA EBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bbubanoreka I/IS,Z[aTGJ'ILCTBO, ronm, 2J1. aapec




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 |B.I'. psixonos, O.A. OCHOBBI TEIIIONIEPEAAYH : Kazans : U3garenscteo KHUTY, 2011,
JloHimakoB y4eOHOE TIocobue http://biblioclub.ru/index.php?
page=book&id=258437
JI1.2 |M.X. Xaonmaunsu, I.JI. | BakyymHas TexHuKa: Kazansp : U3gatensctBo KHUTY, 2013,
Cakcaranckwii, A.B. obopynoBaHue, 2013, http://biblioclub.ru/index.php?
Bypmuctpos MIPOEKTUPOBAHUE, TEXHOJIOTUH, page=book&id=258831
AKCILTyaTaIus : yaeOHOe
nocobue
6.1.2. Jlono/HUTEIbLHAS JIATEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
JI2.1 |B.C.Jlorunos u ap. [Tpumeps! 1 31244 1O CII6.: Jlans, 2011,
TEIIoMaccooOMeHy: yueOHoe
nocobue
JI2.2 | 10.B.CunsBckuit COopHUK 33124 IO KypCy CIlI6.: TUOP/, 2010,
TEIJIOTEXHUKA
JI2.3 |H.W. Crosnos, C.C. Teopernueckue OCHOBBI Craspomnos : CKOVY, 2014,
CwMmupHoB, A.B. TEIUIOTEXHHUKH: TeXHIUYCCKast http://biblioclub.ru/index.php?
CMupHOBa TEpPMOIMHAMHKA U page=book&id=457750
TemIoMaccooOMeH : yueOHoe
nocobue
JI2.4 |HO.A. ®@upcosa, M.C. |Pacuer ammuauHoit Kazans : KI'TY, 2011,
Xamumymmas, AT XOJIOUITLHOM YCTAHOBKH C http://biblioclub.ru/index.php?
CaiidpernunoB 3aKpBITOU CUCTEMOM page=book&id=258608
OXJIQXKJCHUS : yueOHOE
nocooue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 3. aapec
JI3.1 |Canosa T.IO. TennoBoii pacuer Cankr-IlerepOypr :CIIOI'AY, 2016,
XOJIOJMIBHON YCTAHOBKH : http://biblioclub.ru/index.php?
METOIMYECKHE YKa3aHHS page=book&id=445955
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
31 |LMS MODLE http://moodle-nf.misis.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
1.1 [MATLAB & Simulink
1.2 | DjVu Solo 3.1
1.3 Microsoft Teams
1.4 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.5 |Mathcad 14.0 University Classroom Perpetual
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 |Scilab
I1.8 |SimInTech
6.4. Tlepeuenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H NPO(JecCHOHAIBHBIX 023 JaHHBIX
n.1 |http://window.edu.ru/window/catalog - ennHOE OKHO OoCTyma K 00pa30BaTeIbHBIM pecypcam;
N.2 | http://matlab.exponenta.ru/ - mopoOHbBIC aBTOPCKKE PYKOBOJCTBA MO MpoaykraM MathWorks;
N.3 | http://electromeh.npi-tu.ru/ - HayIHO-TEXHUYECKHI KypHaT «3BeCTHS BBICIIMX YUEOHBIX 3aBEACHUI. DICKTPOMEXaHUKAY;
N.4 |http:/sstuacu.esrae.ru/ - AMEKTPOHHBIA HAYYHBIN )KYpHAT « DJICKTPOTCXHUKA, DJICKTPOMEXaHHKA H 3JICKTPOTEXHOJIOTHIY;
s https://readera.ru/elektro - Hayuno-Texanueckuii xypHan « JJIEKTPO. DnekTpoTexHuKa, dIEeKTPpOIHEPreTHKA,
) ANEKTPOTEXHUIECKAS IIPOMBIIIICHHOCTEY.
1.6 |http:/electrical-engineering.ru/ -"DIEeKTPOTEXHUKA: CETEBOU MEKTPOHHBII HAYYHBIH JXypHaT"
W7 http://www.news.elteh.ru/ Obmepoccuiickuii xxypHan «HoBocTu DIeKTpOTEXHUKU» - OTpaciaeBoe HHPOPMALKOHHO-

CIIpaBOYHOC U3JaHHUEC.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarnieHne




127 VYuebHas mabopatopus (kommbloTepHbIH | KoMruiekt yueOHol MebGenmn Ha 24 MecT Ui oOydaromuxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B MHTEPHET), INPOCKTOP, WHTEPAKTHBHAs JOCKa,
JOCKa ayJuTOpHAas MeNoBas, KOMMYTaTrop, BeO Kamepa,
JOKyMeHT-kamepa, Jgoctyn k OWOC  VYHuBepcurera
MUCHUC depe3 nuuHblii kabuHeT Ha mmiarpopme LMS
Canvas u Moodle, nmunien3nonnsle porpammsel MS Office,
MS Teams, antuBupyc Dr.Web.

216 VYuebHas maboparopus Komriext yueOHO#M Mebenn Ha 12 MecT Ui o0ydarommxcs,
1 cranuoHapHBIH KOMIIBIOTEp, JJAOOpaTOpus TEINIOTEXHUKU
U TEPMOJMHAMHKH, J1aOOPAaTOPHBIA CTEHA JUI HW3YydeHHs
NPUHIMIIOB 1Ipeo0pa3oBaHUs M W3MEPEHUsl [aBJICHHUS,
pacxoia KUIKOCTH, BO3yXa, TOPEIIKU KEKIHOHHBIE.

8. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIIUXCA

B npomecce n3ydeHns ANCIUIUTIHEL BRIACISIOT J[BA BU/IA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosTeNnbHas paboTa Mo JUCHUIIMHE BRIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IIpernogaBatelns. BHeaynuTopHas
CaMOCTOSITENIbHAs paboTa - IIaHupyeMas yueOHast pabota 00yJaromuMcesl, BBIOJIHACMast BO BHEAYAUTOPHOE BPEMsI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHas paboTa, He
HpeIyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPHIBAIOIICH M KOHKPETU3UPYIOILIEH ee CoJIepiKaHne, OCYIIECTBIICTCS
00y4aroIMMCsl HHUIIUATABHO, C LIENBI0 peain3alii COOCTBEHHBIX YUCOHBIX U HAy4YHBIX HHTEpecoB. s 6onee 3h(heKTHBHOTO
BBITIOJIHEHHS CAMOCTOSITENIBLHOM pabOTHI 110 AUCIUIUIMHE MIPETIOJaBaTellb PEKOMEHIyeT HCTOUYHUKH I pabOThI, XapaKTepH3yeT
HanOoIee ParoHaIbHYI0 METOANKY CAMOCTOSTENEHON pabOTHI, IEMOHCTPUPYET paHee BEINOJHEHHbBIE 00yJaromuMucs paboThl U T.
1. Buael 3aganuii 111 BHEAyIUTOPHOM caMOCTOSITENBbHOM paboThl, X CONEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBIN U

I depeHIMPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOydatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO WM IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT 11NN, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATEIBHOM PabOTHI, ypOBHS CI0XKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITEIEHOMH pabOThI
OCYIIECTBIsIETCA B IIpeeNnax BpeMeHH, OTBEJEHHOTO Ha 00s13aTeNbHble ydeOHbIe 3aHATHA 0 JUCLHUIIIMHE Ha MPAaKTHYECKUX,
71a00paTOPHBIX 3aHATHSX.




