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k OITOIT BO 13.03.01 TemosHepreTHKa U TEIUIOTEXHUKA
HpOMBIIHJ'IeHHaSI TCIUIOOHEPICTHUKA

Paboyas nmporpaMmMa JUCHUILIUHEI

OcHOBBI TpaHChOPMALMH TEIIOThI

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.01 TennosHepreTHka 1 TEIIOTEXHUKA

O6pazoBarenpHas IporpaMma 13.03.01 TennosHepreTuka U TemnoTexHUKa / [IpoMbIIuIeHHAS TEIIOYHEPreTHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 43ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 144 JK3aMeH 3

KOHTPOJIbHAsA padora 3

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kype 3

Bun 3ansuii v | PII Hroro
Jlexuun 8 8 8 8
[IpakTuueckue 12 (12 |12 |12
B oM uucne uHT. 2 2 2 2
Hroro ayn. 20 120 |20 |20
KonrakTHas pabora 20 |20 |20 |20
Cam. pabota 115 [ 115 | 115 | 115
B tom uncne cam. pabora
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 1144 | 144 | 144




IIporpammy coctaBuia(u):
K.m.H, doyenm, byuyes A.H.

Pabouast mporpaMMa JHCIUIUIHHBL

OcHOBBI Tpaﬂcq)opMamm TEMJIOTHhI

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.01_26 Temmosmepretuka u TtemnoTexuuka [IpIITO 3aou.plx, yrBepkaenHoro YuensiM coBetom HUTY MUHCUC B
cocraBe cooreTcTBytomeid OIIOIT BO 13.03.01 TemmosHepreTuka W TeIUIOTeXHHMKA [IpOMBIIITIEHHAs TEIIOIHEPreTUKa
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

Ienb IUCIUIIIHHEL: H3I0KEHHE ¢ OOIIUX TEPMOJUHAMUIECKUX M YKCEPTeTHIECKUX O3UINI, OCHOBBI TEOPUH
TpaHc(opMaLlUK TeIa A Pa3IMYHbIX YCTAHOBOK KOMIPECCHOHHOTO, a0COPOLIMOHHOTO, CTPYIHHOTO THIIA.

1.2 | 3amauu JUCHUIUIMHEL: TO3HAKOMUTH 00YJaIOIUXCS ¢ (PU3NKO-TEXHUIECKUMHE MPOLECCaMH, TIPOUCXOAAIINME B
TpaHchopMaTopax TEIUIOTHl Pa3IMYHOrO THIIA; 1aTh HH(OPMaNUIO 0 pabounX BelecTBax (XJIafarcHrax), IpUMEHsIEeMbIX
B TpaHC(hOpPMaATOpax TEIUIOTH ¥ BIMSHHUIO MX CBOMCTB Ha 3 PEeKTUBHOCTH pabOTH TPaHC(HOPMATOPOB TEILIOTHL; HAYIUTh
IIPUHAMATh KOHKPETHBIE PEIICHHUS 110 MIPUMEHEHHIO TPAaHC(HOPMATOPOB TEIIOTHI Pa3IMYHBIX THUIIOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Baox OIT: b1.B

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:

2.2 JucumnianHepl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOEHUE JAHHON TUCHUNIUHBI (MOXYJIs) HEOGX0UMO KAK
npeaecTByIoIee:

2.2.1 |IoaroToBka k mpoleaype 3alIUTHI U 3aINTA BBITYCKHOW KBATN(HUKAIIIOHHON pabOTHI

2.2.2  |KorenbHble yCTAaHOBKU U IAPOI€HEPATOPBL

223 M CTOYHUKH M CHCTEMBI TEILUIOCHAOKEHUS

2.2.4 | TemnomaccooOMeHHOE 000pYIOBaHUE TIPEIIPHATHH

2.2.5 |3DHeprocOepexeHHE B TEIIOIHEPTETUKE M TETUIOTEXHOIOTHU

2.2.6 | BropuuHsle 3HEPropecypchl NPOMBINIICHHBIX IPEIPUATHH

2.2.7 | BropuuHble 3HEPropecypchl TEIUIOBBIX IEKTPOCTAHLIUI

2.2.8 | DnexTpocHaOKeHUE W 000PYI0BaHHE MPOMBIIUICHHBIX TPEIIPUATHIA

2.2.9 | Dnexrpuyueckas 4acTh TETUIOBBIX 3JIEKTPOCTAHIMI

3. PE3YJIbTATHI OBYYEHMUSA 11O JUCHUIIIUHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIlUSAMH

OIIK-3: Cnoco0eH AeMOHCTPHPOBATHL NPHMeHEeHHe OCHOBHBIX CIIOCO00B MOJy4eHH s, IPeodpa3oBaHNs, TPAHCIOPTA U
HCHOJIb30BAHUS TEMJIOTHI B TEMJIOTeXHHNYECKNX YCTAHOBKAX U CHCTeMAaxX

3HaTh:

OIIK-3-31 croco0s! mepexoaa 13 0JHOTO arperaTHOTO COCTOSHUSA pabouero Tena B Ipyroe, a TakxKe BUABI U THIIBI
KOTCHEPALHOHHBIX YCTAHOBOK;

OCHOBHBIE METO/IbI COOJIIOICHHUSI IKOJIOTHUECKOM Oe30MacHOCTH Ha MPOU3BOJICTBE M INIAHUPOBATH IKO3AIIUTHBIE MEPOIIPHUSITHS U
MEpOIPHUATHS [0 SHEPIO- H PeCypcocOepekeHUIO Ha IPOU3BOICTBE;

YMmerh:

OIIK-3-Y1 0OBACHATB, BBISBIATH U CTPOUTH THITMYHBIE MOJIEIIH PEIICHUS SKOJIOTHIECKUX U SHEprecOepeTaronux 3a1ay;
aHAJIM3MUPOBATH MTOIYYEHHEIE B X0JI€ MPOBEACHH MOHTAXXHBIX U SKCILTYaTal[HOHHBIX Pa0bOT JaHHbIE IS YIIyUIICHUs YCIOBUI
paboTh! TpaHC(HOPMATOPOB TEILIOTHI;

Baanern:

OIIK-3-B1 cnocobamu JeMOHCTpanuy yMEHHS BIaAeTh cOOpOM HH(GOPMAIMY B aHAIN3a HCXOIHBIX TAHHBIX IUIS IPOCKTHPOBAHUS
HU3KOTEMITEPATyPHBIX YHEPTOOOBEKTOB M UX DIIEMEHTOB B COOTBETCTBUU C HOPMATUBHOW JIOKyMEHTAIHeH

4. CTPYKTYPA U COJAEP)KAHUE

Kox HaunmenoBanue pa3nenoB u | Cemectp | YacoB | @opmupyemsie | Jluteparypa | [Ilpumeuanue KM Brinosn
3aHATHSA TeM /BU]I 3aHSATHS/ / Kypc HHIHKATOPHI H 31 sieMble
KOMMeTeHIUii pecypchbl padoTsl
Pazgean 1.
TpanchopmMaTophbl TENJI0THI
1.1 Knaccuduxanus 3 2 OIIK-3-31 JI1.1J12.2 KM1 P1
TpaHc(hOpMaTOPOB TEILTOTHI. OIIK-3-VY1 J12.3
O6actu NpUMEHeHUs OIIK-3-B1 21
TpaHc(hopMaTopoB
temna. /Jlex/
1.2 Pacuer napameTpon 3 4 OIIK-3-31 JI1.1J12.2 KM1 P1
TEIUIOBBIX OIIK-3-V1 J12.3
tpancdopmaropos /IIp/ OIIK-3-B1 €]




1.3

IlepcriekTUBEI pa3BUTUSA
YCTaHOBOK TpaHc(hopMaLuu
tera. Poib
TpaHc(opMaTOpoB TeIUIa B
cucTeMax
TepMoCTaOHIN3aNH
Pa3IMIHBIX 0OBEKTOB.
OcHoBHBIE TpeOOBaHHA IO
YIICJIbHBIM 3aTpaTaM SHEepruu,
3G PEKTUBHOCTH U
HAJIC)KHOCTH.
Koagppunmentsi,
OIIpeAeIISAIOIIIE
apdextuBHOCTD. /Cp/

35

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

JI1.1J12.1
J12.2J12.3
€|

KM1

Pl

Pazpnen 2. 'a30:KkHAKOCTHBIE
TpancgopMaTopsl

2.1

[TapoxuakocTHbIE U
a0COpPOIIMOHHBIC YCTAHOBKH U
MPOLECCHI B HUX.
Jpoccenuposanue,
OXKIDKCHHE PEalTbHBIX ra30B.
['a30KUIKOCTHBIE
tertorpadcopmaropsl. /Jle
K/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

JI1.1J12.2
J2.3
Ol

KM1

P1

2.2

Meronsl pacuera
MHOTOCTYIIEHYATHIX U
KacCKaHBIX
TpaHc(hopMaTopoB
tera. /Ilp/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

JI1.1J12.1
J12.2J12.3
Ol

KM1

Pl

23

VY nenbHBIE 3aTpaThl SHEPTHU
n 3xceprudeckuit KI1JQ
TEPMOTPaHCPOPMATOPOB U
cHCTEM
TepmocTadbmmmsarn. /Cp/

40

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

JI1.1J12.1
J12.2J12.3
€|

KM1

P1

Paznen 3. Kpuorennnie
YCTAHOBKHU

3.1

Kpuorenssle ycTaHOBKU U
mpoLecchl B HUX. Bri6op
XJIQIaTCHTOB U
XJIaJIOHOCUTEJICH 1
TpaHC(OPMATOPOB TEILIA.
OcHOBHBIE TpeOOBaHUA K
CBOMCTBaM 3THX paboUnx
arcHTOB:
TE€PMOJMHAMHUYECKUE,
TEXHUYECKHE U
9KOJOTHYECKHE.
3aBUCHMOCTb CBOICTB
(hpeoHoB 0T UX

cocrasa. /JIex/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

J1.1
JI1.2J12.2
J2.3
J12.4]13.1
Ol

KM1

P1

32

PacueT 030HOaKTHBHBIX
(hpeoHOB U BEIOOD
ABTCPHATUBHBIX
xnagareHToB. [Tonydyenue
MPOIYKTOB pa3felIeHUs
Bo3ayxa. /I1p/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1

J1.1
JI1.2J12.1
J12.2J12.3
J12.4]13.1

€|

KM1

P1

33

[IpuHUMIBL AEHCTBUS
H/IeaNBHBIX a0COPOIMOHHBIX
YCTaHOBOK U yJ€IbHBII
pacxof Teria B HUX.
CpaBHuUTENbHAS
XapaKTEePUCTHKA Pa3INIHBIX
XOJIOAUIBHBIX YCTAHBOBOK.
CTpYHHBIC TpaHCHOPMATOPEI
tera. /Cp/

40

OIIK-3-31
OIIK-3-V¥1
OIIK-3-B1

J1.1
JI1.2J712.2
J2.3
J12.4J13.1
Ol

KM1

P1




34 IToaroroBka u caaua 3 9 OIIK-3-31 KM1
JK3aMeHa /DKk3aMen/ OIIK-3-V1 D1
OIIK-3-B1

Pasnean 4. IloaroroBka k
KOHTPOJbHBIM
MEpONPHITHIM H
BbINOJHSIEMbIM padoTam

4.1 O0Bem gacoB 3 0
CaMOCTOSATENIFHOHN PaboTHI Ha
noarotoBky Kk KM /Cp/

4.2 O0ObeM yacoB 3 0
CaMOCTOSITEIEHONW PabOTHI HA
noarotoBky k BP /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonrposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aM€eH H T.I), BOPOCHI JJs
CaMOCTOSITEILHOM NMOJATOTOBKH

[IpoBepsiembie
Kon KontpoibHoe
KM MepoTpusTHE HHJMKATOPE! Bomnpocs! 1 ToAT0TOBKH
KOMITETeHIIUH
KM1 DK3aMeH Bormpocsr k sx3ameny
1. Kiaccnguxarust TpaHcOpMaToOpOB TEIIIOTHL.
2. Ob6nactu npUMeHeHHs TpaHC()OpMaTOPOB TEIIA.
3. [TepcrieKTUBBI pa3BUTHS YCTaHOBOK TpaHC(OpPMAIINH TeIa.
4. Pons TpanchopmMaTOpoB TemsIa B CHCTEMax
TEePMOCTAOMIN3AIIH PA3INIHBIX OOBEKTOB.
5. OcHOBHBIE TPEOOBaHMS IO YEIbHBIM 3aTpaTaM YHEPIUH,
3G GEKTUBHOCTH U HAJIC)KHOCTH.
6. KoaddurmenTsi, onpenensomue 3 (HheKTHBHOCTB.
7. [MapoxxuakocTHbIE U aOCOPOLIMOHHBIE YCTAHOBKU U
HPOLECCHI B HUX.
8. JpoccennpoBanue, 0)KMKEHUE PEATHHBIX T'a30B.
9. I'a305kUIKOCTHBIE TEIIOTPAHC(HOPMATOPHI.
10. VY nenbHbIE 3aTpaThl SHEPrUu U dKcepruyeckuii KI1J]
TepMOTpaHCc(HOPMATOPOB M CHCTEM TEPMOCTAOMIN3ALINH.
11. MeTozp! pacueTa MHOTOCTYIIEHYATbIX U KaCKaJHBIX
TpaHc(hOpMaTOpOB TEILIA.
12. KpuorenHple yCTaHOBKH U MTPOLECCHI B HUX.
13. Br160p XJ1a1areHTOB M XJIaIOHOCUTETICH IS
TpaHCc(OpMATOPOB TEILIA.
14. OcHOBHBIE TPEOOBaHMS K CBOWCTBAM 3THX pabounX areHTOB:
TEPMOJHHAMUYECKUE, TEXHUYECKHE U DKOJTOTHYECKHE.
15. 3aBHCHMOCTB CBOHCTB ()PEOHOB OT HX COCTABA.
16. OmnpeneneHue 030HOAKTUBHBIX ()PEOHOB U BEIOOD
abTepHATUBHBIX XJIaIar€HTOB.
17. [Tony4enne npoayKTOB pa3aesieHus BO3AyXa.
5.2. Ilepeyens padoT, BeInoIHsAeMbIX 110 AucuuiuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)
Kox Haspamue IIpoBepsiembie
WHIUKATOPBI Coaep:xanue paboTbI
paboTsI paboTsI .
KOMITETEHLIUI
P1 PIP PI'P comepsxut | TeopeTHyeckuii BOIPOC U OAHY 33ady Ha pacdeT
XOJIOWIIBHOH (a0COPOIIMOHHON WITH TAPOKOMITPECCOPHON ) MAIIUHBI

5.3. OueHo4Hble MaTepHaJIbl, HCIIOJb3YyeMble VI 3K3aMeHa (0uIeThl, TeCThI U T.I1.)

OK3aMEeHAIMOHHBIN OMIICT MO AUCIUILTIHE BKIIOYAET B ceOs 1Ba TCOPETHUECKUX BOIIPOCH U 33/1ady M0 TeMaM, H3JI0KEHHBIM B 4
pasnene nanHo# PII/I. Bunetsl xpansaTcsa Ha kadenpe U yTBEP>KACHbI €€ 3aBeTyIOLIIM.

ITpumeps! 3a1a4 Ha SK3aMEH:
3agaga 1. ®peoHoBas XOJIOAMIBHAA YCTAHOBKA paboTaeT mpu Temmeparype ucnapesens t1=- 15C. Onpenenanuts yaensHoe u
00bEMHOE KONUYECTBO TEILIOTHI, OTBOAUMOE | KT (hpeoHa-12, ecnu nap U3 UCHAPUTEIS BHIXOJUT CyXUM HACBIIIEHHBIM.

3amaga 2. @peoHOBas XOJIOAWIBHAS YCTAHOBKA XOJIOAMIEHOI MomHOCTRI0 Q0=100 kBT paboTaeT npu TeMnepeType ucnapeHus t1=
-10C u Temnepatype konnencauuu t4=20C. OnpeaenuTb MacCOBBIN pacxol IUPKYIUPYOLWEro Gpeona-12 u o6beMHBIN pacxon
napa gpeoHa, BCacblBaeMOro KOMIPECCOPOM YCTaHOBKH, €CIIH T1ap U3 YCTAHOBKU BBIXOIUT CyXHM HaCBIIICHHBIM.




3agaga 3. AMMHayHas XOJOAWIbHAsA YCTaHOBKA paboTaeT mpH Temmeparype ucnaperus t1=- 15C u TemnepaType KOHAEHCALUH
t4=25[1C. OnpeaenuTb XOIOAUIbHBIA KO3(PPHUIIMEHT, €CIIH SHTATBITNI aMMHaKa Ha BbIX0J1e U3 Komrpeccopa i2=1896 kJ[x/kr. [Tap
U3 UCHAPHUTEIIS BBIXOIUT CYXUM HACHIIICHHBIM.

3anaua 4. ®peoHOBas XOJIOUIIbHAS YCTaHOBKA X0IOAWIbHON MomHOCTRI0 Q0=118 kBT paboTaet npu Temmeparype ucnapenus t1=
-15C n remneparype KoHAEHCALMY Hepe]] peryaupyromum BenreseM t4=25C. OnpenenuTs MacCoBbIH pacxo]] HUPKYJIUPYIOIETO
(peona-12, XonoMUIBHEIH KOIGOUITMCHT U TEOPETHIESCKYIO MOIITHOCTH KOMIIPECCOPa YCTAaHOBKH, €CJIM SHTANBIHS Hapa ¢ppeoHa-12
Ha BbIXozie U3 kommpeccopa i2=610 xJx/kr. [Tap u3 ucnapuresns BBIXOJUT CyXUM HACBIIIEHHBIM.

3amaga 5. AMMHadHas XOJOAWIbHAS YCTAaHOBKA XOJIOAMIBbHOH MonTHOCThI0 Q0=205 kBT pabdoTaeT npu TemmepaType HcIapeHus
t1=-10C u TeMnepaType KOHACHCAINH TIepe] perynupytomumM BeHrenaeM t4=2001C. OnpeaeanuTs CTaHAAPTHYIO XOJIOAMIBHYIO
MOIIHOCTb IIPU Temreparype ucnapenus t’=-1C u TemnepaType KOHACHCAIMY Iiepe]] peryaupyomuM Beareaem t’4=250C, ecau
K03 duuneHT nogaun koMnpeccopa Juist pabounx rnapamerpos 0,7 1 K03QGHUIMEHT NoKaul KOMIIpeccopa IuIsl CTAaHJApPTHBIX
napameTpoB 0,63. TTap u3 ucmapuTenst BRIXOAUT CyXUM HACHIIICHHBIM.

3amava 6. DpeoHOBas XOJOIUIIbHAS YCTaHOBKA X0NMOAWIbHOM MomHOCThIO Q0=100 kBT paboTaet Ha ¢ppeone-12 npu Temneparype
ucnapenus t1=-511C u Temneparype KOHISHCAIIUH Tepe]] peryaupyonmm seHreseM t4=25C. OnpeaennuTs X0I0AWIbHBINH

KO3 PHUIUEHT U CTAaHAAPTHYIO XOJOAMIHHYIO MOIIIHOCTh YCTAHOBKH IPH TeMIepaType ucnapenus t’=-15C u Temmneparype u
TeMIepaType KOHACHCAUH Niepe]l peryaupyoum BenteneM t°4=3001C, eciu TeopeTndeckas MOLUTHOCTh KOMIIPECCOPa YCTAaHOBKU
N1=26 kBT 11 K03 PHIHIeHT MogaunN KoMIpeccopa Jurs padounx mapametpos 0,69. ITap u3 ucrnapuresss BBIXOIUT CYXUM
HACBHITIIEHHBIM.

3anaya 7. DpeoHoBas X0JI0MIIbHAS YCTAHOBKA XOIOAMIbHOM MoHOCTRI0 Q0=105kBT paboTtaeTt npu Temmneparype ucrnapeHus t1=-
15C u Temnepatype KOHACHCAMU NEpe]] peryaupyromuM BeHTuieM t4=2501C. OnpeneauTs HHIUKATOPHYIO YAEIbHYIO
XOJIOIWIBHYIO MOIITHOCTh MAIlIHBI, €CIIM SHTAIBINS napa (GpeoHa-12 Ha BeIXoae U3 Kommpeccopa i2=604 xJ[/Kr 1 HHANKAaTOPHBIH
KITZ 0,865. ITap u3 ncnapuTenst BBIXOAUT CYXUM HACBIIICHHBIM

3amaga 8. @peoHOBas XOJIOAMIBHAS YCTAHOBKA XOJIOAMIEHOH MomHOCTRIO Q0=102kBT paboraet nmpu Temmepartype ucrnapeHus t1=-
50C u Temneparype KOHACHCAIUU Nepe]] peTyIupyronuM BeHTueM t4=25C. Onpenenuts 3¢ GeKTHBHYIO YAEIbHYIO MOIIHOCTD
MAIIIMHBI, €CJIM SHTAIBIHNA Tapa GpeoHa-12 Ha BeIxomae u3 koMmpeccopa i2=610 k/Ix, uaaukaropusiii KIT [1i=0,87 u
Mmexanndeckuit KII/1 0,905. I1ap u3 ucnapurens BEIXOJUT CyXOH HACBILIEHHBIN.

KomnbrorepHoe TecTupoBaHue 1o paszaesiaM JUCHUIIIUHBI

Kakum 3aK0HOM XapakTepu3yeTcs: TETUIONPOBOTHOCTH?
3akoHOM HproToHa

3aKkoHOM Dypbe

3akoHoM Credana- bombiimana

Kax Ha3pIBaeTCs TEII00OMEH, €CITi Nepeaada Terna IPOXOIUT 3a cYeT SIEKTPOMArHUTHBIX KoeOaHuH?
KOHBEKLUS

TEIUIONPOBOAHOCTh

U3IIy4YeHUE

B xakom BUIC TEII000MEHHHKA nepeaadyu TeIuIa NpoXoaAuT TOJBKO IIpH }I[BI/I)KCHI/II/I?
KOHBCKIIHA

TCIJIONPOBOAHOCTD

H3JIy4YCHUC

Yro TaKoe TEIUIOBOH Hacoc?

TEIUIOTPaHCHOPMATOP, KOTOPBIM CIYXKUT Ul BHIPAOOTKH TEIUIA U X0JI0/1a
yCTpOﬁCTBO I HepeKan/IBaHHﬂ TCI1a OT OAHOI'O O6”BCKT3. — )IpyFOMy
TEIUIOTpaHCc(HOPMATOP, KOTOPBIH CIYKUT IMIPEUMYIIECTBEHHO JUISI BRIPAOOTKHU TeIuia

Yo Takoe TpaHcHOPMATOp TETIOTHI?

YCTPOMCTBO [UIS IIEPEHOCA TEIUIOTH OT 0OBEKTA C OTHOCHTEIEHO HU3KOH TEMITEpaTypoi — TEIUIOOTIATINKA K OOBEKTY C
OTHOCHTEJIBHO BBICOKOH TeMIepaTypoil - TeIUIONPUEMHUKY

YCTPOMCTBO [UIS OJTyYEHUs. X0JI0/1a

CTeINATIFHBIA TEIUIOOOMEHHUK B KOTOPOM IIPE0OPa3yIOT TEIIO B XOJIO

TpancopmaTopamu Temia Ha3bIBAIOTCS CUCTEMBI, B KOTOPBIX OCYIECTBISETCS:

OTBOJ] SHEPTHUH B (popMe Teria 0T OOBEKTOB C OTHOCHTEIIFHO HU3KOH TeMIIepaTypoil K MpUEMHHKaM TeIia ¢ 0ojiee BEICOKOM
TEMIIEPaTypPOH.

MOJBOJ SHEPTHH B POpME TEIUIa K OOBEKTY C OTHOCUTENILHO HU3KOW TeMIepaTypoil K MprUeMHHUKaM TeIuia ¢ 0oJiee BBICOKOH
TeMmnepaTypoi

OTBOJI PHEPTUH B (hopMe Teria 0T 00BEKTOB C OTHOCUTEIIBHO BRICOKOM TeMIIepaTypol K MPHUEMHUKaM Teria ¢ 0oiee HU3KOH
TEeMIIepaTypOH.

MOJIBOJI SHEPTHH B GOpPME TEIUIa OT OOBEKTOB C OTHOCUTENILHO BEICOKOW TeMIIEpaTypoil K MpreMHHUKaM TeIuia ¢ 6ojee HU3KOH




TeMIIEpaTypoi

BbpyrTo 370:

BEC

uMs QpaHIy3CKOro y4EHOTOo
XOJIOJMIBHBIN KOAPPHUIUEHT
unaukaTopHbd KI1J]

I1pu TemnoCHA0XEHNH OT KOTEJIBHOI YACIBHBII PACXOJ YCIOBHOIO TOIINBA 3aBHCHT OT:
KIIT

6pyTTO

HETTO

MECTOHAXO0XKICHHS KOTSJILHOM

UeM BbIIIe HAUaNIbHBIE TapaMeTphl Mapa Ha TOL u Hibke faBlIeHHA Mapa B 0TOOpe TypOHH, TeM:
Gosblire yriioBoi K03((GHUIMEHT JIMHUH PaBHBIN SKOHOMUYHOCTH

MEHBIIE yTII0BOH KO (UIIMEHT THHIHA paBHBIH 5 KOHOMHIHOCTH

MOCTOSIHEH YIJIOBO K03((OUINECHT JINHUIN PaBHBIN SKOHOMUYHOCTH

OTBET HE yKa3aH

B uéwm 3akmouaercst pabota pedprkeparopa:

MOJIBOJIC B OKPYIKAMOLIYIO CPEy TeIUIa OT 00bEeKTOB, TeMueparypa TH KOTOpPBIX HIDKE TEMIIEPaTyPhl OKPYKAOLICH Cpe/Ibl
OTBOJIE B OKPYIKAIOIIYIO CPEJIy TellIa OT 00beKTOB, Temneparypa TH KOTOPBIX BbIIlIE TEMIIEPATYPHI OKPYKAIOLIEH CPeIbl
TIOZIBOJIC B OKPYIKAOIIYIO Cpey TeIula OT 00BbEKTOB, TeMueparypa TH KOTOpHIX BBIIIE TeMIEepaTypsl OKPYKarOIEeH Cpeab
OTBOJIE B OKPY’KaIOII[yI0 Cpey TeIIa 0T 00BEKTOB, TemrnepaTypa TH KOTOPHIX HIDKE TeMIepaTyphl OKPYKaroIIeH cpebl

JIiis cHaGXKeHUs TEIJIOM TOPOJACKUX aOCOPOIMOHHBIX XOJIOAMIBHBIX YCTAHOBOK I1€JIECO00pa3HO UCTIOJIb30BATh:
BOJIOAMMHAYHBIE a0COPOIIMOHHBIC XOJIOANIBHBIC YCTaHOBKH

CUCTEMBI KOHIUITMOHUPOBAHUS

CUCTEMBI TEIUIOQHKAIINN

OpOMHUCTOIMTHEBBIC A0COPOIIMOHHBIC XOJIOAMIbHBIC YCTAHOBKH

Ipouecc BEIpaBHUBAHUSI CKOPOCTEH B KaMepe CMELIeHHs CTPYHHBIX alliapaToB COMPOBOXKIACTCS:
WU3MEHEHUEM JIaBICHUS

M3MEHEHHEM MacCHI

U3MEHEHUEM CHIIBI

U3MEHEHUEM TEMIIEPaTyphl

,Z[O CepeILI/IHH HpOIJ_IJ'IOFO CTOJICTUA CAMHCTBCHHBIMU NCTOYHUKAMHU OXJIQAXKIACHUA 6LIJ’II/IZ
€CTECTBEHHLIN XO0JIO U 3aIlackl JIbJIa

3arachl JIbJ1a

€CTECTBEHHBIN XO0JIOT

OTBECT HEC yKa3aH

[MosiBeHE MOTYyYeHHUS HCKYCCTBEHHOTO X0JI0/[a ITyTeM TpaHC(HOPMAIIHH TeIlTa KOPSeHHBIM 00pa3oM H3MEHHIIO:
JIMaIa30H U MacIITa0Bl HCIIOJIB30BAHHS BBICOKHUX TEMIEpaTyp

001aCTH UCIIOIB30BaHUsI BHICOKUX TEMIIEPaTyp

JIMana30H U MacIITaObl HCIOJIB30BaHHS HI3KHX TEMIIEPATyp

00JIaCTH HCTIOJIB30BaHMS HU3KHUX TEMIIEPATYP

Ha xakue 1Ba BHJa MOXKHO Pa3/ie)IUTh YCTAaHOBKH ISl TpaHC(OPMAIIMK TEIUIa M0 IIPUHLHUITY PabOTHI:
NapO>KUAKOCTHBIE U Ia30BbIE

TEPMODJIEKTPUYECKUE U MEXAHUUECKUE

KOMITPECCUOHHBIE U CTPYHHBIE

COPOLIMOHHBIE U Ia30KUAKOCTHBIC

IIpuHIMD PpabOTH! KOMIIPECCHOHHBIX YCTaHOBOK OCHOBAH:

Ha MOHIKEHHUU JaBJICHUS TOCPEICTBOM MEXaHUUECKOTO UM TEPMUUECKOTO BO3AEHCTBUS HA pabo4nil areHT

Ha TOBBIIICHUH JaBICHUS TOCPEICTBOM JIEKTPUIECKOTO MM 3JICKTPOMAarHUTHOTO BO3/ICHCTBHUS Ha pabOunii areHT
Ha MOBBIIICHNH AAaBICHUS MOCPEICTBOM MEXaHIMIECKOTO MM TePMIYECKOTO BO3ACHCTBHSA Ha paboUnii areHT

Ha MOHIDKEHHUH JaBISHUS MOCPEICTBOM 3IEKTPHUECKOTO HITH NIEKTPOMArHUTHOTO BO3JEHCTBHS HAa pabounit areHT

KoMmpeccnoHHBIE YCTAaHOBKH JETSTCS Ha:
MAapOKUAKOCTHBIE, Ta30)KUIKOCTHBIE U Ta30BbIe
KOMITPECCHOHHBIE, COPOIIIOHHBIC U CTPYHHBIC
MAPOXKUIKOCTHBIE, COPOIIMOHHBIC U Ta30BbIC
Ta30KHIKOCTHBIE, COPOIIMOHHBIE U KOMIIPECCHOHHEIE




Kakas sHeprus ucnonb3yercs B KOMIPECCHOHHBIX YCTAHOBKaX:
BHYTPEHHSS WU 3JIEKTpUYECKas

MEXaHUYEeCKas WIN NOTeHIHANIbHAs

JJIEKTPOMATrHUTHASL WU KUHETUYECKasl

JJIEKTPUYECKas WIN MEXaHUYECKas

OCHOBHBIM anmnapaToM Iapa’KeKTOPHBIX XOJIOJUIBHBIX YCTAHOBOK CITYKHUT:
KOHJIEHCATHBIM HACcCOC

MOTIIABKOBBIA BEHTHIIb

CTPYHMHBIN >KEKTOP

JIpoccesIbHbIA BEHTUIIb

[MpuHIMT paboTHl COPOIIMOHHBIX YCTAHOBOK OCHOBAaH Ha!

MOBBIIIEHUH JABJICHUS pabouero Teja Mpy MOCIeI0BATEIbHOM OCYIIECTBICHUN TEPMOXUMHUYECKUAX PEAKIIHIA OTIIONICHHS pabovIero
areHTa COOTBETCTBYIOIIUM COPOCHTOM C OTBOJIOM TEIlJa, a 3aT€M BBIJEJICHUS pabodero areHra u3 copOeHTa, COmpoBOXKIAEMOTO
MOJIBOJIOM TeIlIa

TIOHMYKCHUH JIaBJICHUS pabodvero Tela MpH MocyeI0BaTeIFHOM OCYIIECTBICHHN TEPMOXUMUYCSCKIX PEaKIIUil MOTJIOMEHs pabodero
areHTa COOTBETCTBYIOIIUM COPOCHTOM C ITO/IBOJIOM TEIUIA, a 3aTEM BBIICIICHHS paboUyero areHTa u3 copOoeHTa, COIPOBOKIAEMOTO
OTBOJIOM TeIlIa

TIOBBIIICHUH JaBJICHUS Pabodvero TeJia IMpH II0CIIeI0BATSIFHOM OCYIIECTBICHHN TEPMOXUMUYECKUX PEaKIHil MOTIOMICHUS padodero
areHTa COOTBETCTBYIONIMM COPOSHTOM C ITOJIBOJIOM TEIlIa, a 3aTeM BBIIENICHHS pabodero areHTa U3 COpOeHTa, COIPOBOXKIAEMOTO
OTBOJIOM TeIlIa

MOHIDKCHHH aBJICHUs paboYero Teja IpH MOCIeA0BATEIEHOM OCYILECTBICHUH TEPMOXUMHYCCKHAX PEAKIHi IOTIOMICHUS pabodyero
areHTa COOTBETCTBYIONINM COPOSHTOM C OTBOJIOM TEIUIA, a 3aTE€M BBIICICHHU pabodero areHTa u3 copoeHTa, COMPOBOKAAEMOTO
MOJIBOJIOM TeTLIa

Huxi JIunne:

JIpOCCeTUpOBaHUE

COYETaHHE APOCCENUPOBAHUS C PETEHEPATUBHBIM TEIIIO0OOMEHOM
TEIJI000MEH

COYCTAaHUE APOCCEIUPOBAHHS C KOHBEKTUBHBIM TEIFIOOOMEHOM

CrpyiiHble YCTAaHOBKH OCHOBAHBI Ha!

UCIIOJIb30BaHNH KHHETHYECKOH SHEPTUM ITOTOKA I1apa WM Ta3a JUlsl MOBBIIICHUS JaBIeHHs pabouero areHTa
HCTIONI30BAaHNH ITOTCHIMAIBFHOM YHEPTHH ITOTOKA Mapa WK ra3a JUId HOHWKEHHUS JaBleHNs pabodero areHTa
UCTIONB30BaHUH JIEKTPOMATHUTHOM SHEPTUH IOTOKA [Tapa WK ra3a AT MOBBIIMICHUS TEMIIEpaTyphl pabodero areHra
UCIIOJIBb30BaHUHM MEXAHUYIECKON SHEPIUy NOTOKA I1apa WM ra3a AJIsl IOHWKCHUS TeMIIepaTypbl pabodero areHTa

Kaxoit nuk ocymmecTsiseTcs B TpaHC(OpPMAaTOpax TeIIa C MUKINISCKIMH IIPOIeCCaMu:
000pOTHO-3aMKHY THIH

Pa30MKHYTBIN

3aMKHYTBII

OTBET HE yKa3aH

[TpumepoM muKITa ¢ HeCTaIHOHAPHBIMH TIPOIIECCAMU MOKET CITYKHUTH!
obpaTHsIi nuk Kapao

uuki1 CTUpIMHTa

Uk PenknHa

nukn Jnzens

Kakoli ik ocymecTsiseTcs B TpaHcopMaTropax Tera ¢ KBasUIUKINYECKUMH MTPOLECCaMu:
3aMKHYTBII

OJTHO3HAYHBIH OTBET HEBO3MOXKEH

000pOTHO-3aMKHYTHIH

Pa30MKHYTBIN

Pa3zoMKHYTBIE IPOIECCHI TUIA KBA3UIMKIIOB IPUMEHSIOTCS B CUCTEMAX, I7I€ HUCIIONIb3YeTCs:
BOJIA

aTMoc(epHBIi BO3IyX

nén

¢bpeon

B TpanchopmaTopax Temia ¢ HEUKIMIECKAMHE IIPOIIECCaMy TapaMeTpHI B ITporecce padoTHI:
YMEHBIIAIOTCA

YBEITHYHBAIOTCS

HE MCHSIFOTCS

OTBET HE yKa3aH




3aciyra pa3pabOTKH KaCKaJHOTO METOA PUHAICIKHUT:
K.JIunne

P.ITukte

P.Ctupnuary

C.Kapno

Pereneparus k npsiMOMy ITUKITy ObllIa H300peTeHa:
P. Munnepom

3.Jlenyapom

I'Tpunknepom

P.Ctupnuarom

Pereneparus Kk 00paTHOMY IMKITy OblIa H300peTeHa:
B.Cumenconom

J.bpaiitonom

J.dxoynem.

H.Otto0

B 4éwm 3akirouaeTcs naes KacKaaHoro METOa:

OJTMH HaXOSAIIUICS BBIIIE MO TEMIIEPATYpaM IMKII TepeaéT TeII0 PacioI0KeHHOMY HUXKE WX HA000pOT
KaXX/IbIi HAXOJISIIUICS BBIIIIE TI0 TEMITEpATypaM UK IepeaaéT TEIUIo paciioyioKeHHOMY HIKE WIIH Ha000poT
OJIMH HaXOJALIMICS HIKE TI0 TeMIIepaTypaM LUK MepenaéT TEIIO PacloloKeHHOMY BBIIIE WM HA000POT
KQKIbI HAXOSIIIMICS HIDKE M0 TeMIIepaTypaM UK Nepeaact TeIIo pacioioKeHHOMY BbIIIE HIIM HA000POT

OO0uwmii TepMOANHAMHYECKUI METO]] aHAIN3A:
XUMHUYECKUI

(busndeckuii

JKCepreTUYeCcKuit

SHTPONUYECKUI

Mepa OpEeBPATUMOCTHU DHEPIUHU CUCTCMBI:
OKCEPIrusa CUCTEMBL

OHTaJIBIINA CUCTCMbI

OHTPOIINA CUCTCIIbI

OHEPTUA CUCTEMBI

DKceprusi CHCTEMBI OCTAeTCsl HEU3MEHHOM TOJIBKO NpH:

npu HeO6paTI/IMOM MPOBCACHUHN BCEX MPOLECCCOB, IPOTCKAOIINX KaK BHYTPH Heé, TaK U IIpA BBaHMOHeﬁCTBHH C 0pr>1<a}0mel71
cpenoit

npu 00paTUMOM MPOBEJICHUH BCEX MPOLECCOB, MPOTEKAIOIUX KaK CHAPYXKH HEe€, TaK M MPU B3aUMOJICHCTBUY C OKpY Kalolien
cpenout

IIpH HEOOPAaTHMOM ITPOBEICHUN BCEX MIPOLIECCOB, MPOTEKAIOIINX KaK CHAPYKU He€, TaK M IIPH B3aMMOJICHCTBHUHU C OKPY KaIOIIeH
cpenoi

pu 00paTUMOM IMIPOBEJICHUH BCEX MPOLIECCOB, IPOTEKAIOIMX KaK BHYTpU HE€, TaK U P B3aUMOACHCTBHM C OKpYXKarolleil cpenoit

Juccunanueit Ha3pIBaeTCsA:

MEePEeXO0/l YaCTH IHEPTUH HEYNOPAJOUCHHBIX IPOLIECCOB B SHEPTHIO YIOPSIOYEHHBIX MPOLIECCOB, B KOHEYHOM CUETE - B BOLLY.
NIEPEXO0]] YACTHU SHEPTUH YIOPSJOUEHHBIX IPOLIECCOB B 3HEPTUIO HEYIOPSIOUEHHBIX IPOLIECCOB, B KOHEYHOM CUETE - B TEIUIOTY.
MepPeXO0]] YaCTH SHEPTUU HEYTIOPSIOUCHHBIX MPOIECCOB B SHEPTHUIO YIOPSIOUEHHBIX ITPOLIECCOB, B KOHEUHOM CYETE - B XOJIOJ.
Mepexo]] YaCTH SHEPIUHU YIOPSIOUEHHBIX IIPOLECCOB B SHEPTUIO HEYTIOPSA0UEHHBIX IIPOLIECCOB, B KOHEUHOM CUETE - B BO3/YX.

IlepBoe Hayano TEPMOIUHAMUKH:

HE YCTAaHABIMBAeT HUKAKUX OTPAHUYCHUH ITePEeX0a OJHOTO BHIA SHEPIHHU B APYTOH, BaXKHO TOJIBKO, YTOOBI COXPAHAIACh UX
pa3sHOCTh

yCTaHaBJIMBAET ONPE/ICICHHbIE OTPaHUYEHHMS I€PEX0/ja OAHOTO BHA SHEPTHHU B IPYTOH, BaKHO TOJIBKO, YTOOBI COXPAHSIACh UX
cyMMa

HE yCTaHABIMBAeT HUKAKUX OTPAHUUYCHUI ITepexoaa OTHOTO BUA S3HEPIUH B APYTOH, BaXKHO TOJIBKO, YTOOBI COXPAHSIACh UX CyMMa
yCTaHaBIMBAET ONpee/ICHHbIE OTPAHNUECHHUS TIEPEX0/ia OJHOTO BUA SHEPTHHU B APYTOH, BaXKHO TOJIBKO, YTOOBI COXpaHANach UX
pasHOCTh

Bropoe Havano TepMOJUHAMUKU:

HaKJIaJbIBaeT JOMOIHUTEIILHO ONPE/ICIICHHBIC OTPAaHNYCHUSI Ha IPeo0pa3oBaHie SHEPTUH

HE HaKJIAbIBAaeT JONOIHUTEIBHBIX ONPE/eIICHHBIX OTpaHHICHII Ha IpeoOpa3oBaHue YHEPTHI
HaKJIaJbIBACT JOIOIHUTEIEHO HEKOTOPBIE OTPAHINUCHHS Ha IPeoOpa3oBaHue SHEPTUH

HE HaKJIaAbIBaeT JOMOIHUTEIBHO HEKOTOPBIX OrpaHUYEHUI Ha MpeoOpa3oBaHUE SHEPIUU

UYTo CIyXHT HAeaTbHBIM UKIOM KOMIPECCHOHHBIX TPAHC(OPMATOPOB TEILIA IPH IOCTOSIHHBIX TeMIepaTypax TeIUIONPHEMHNKA U
TEIUIOOTAATYHKA:




ki1 CTUpIMHTa
oOpatnbIi 1uKIa KapHo
Uk Penkuna

npaMoit ki KapHo

B Kkakux ycTaHOBKaX MPUMEHSETCS BOJA KaK XJIaIOTeHT:
KOMITPECCHOHHOTO U TOPIITHEBOTO THITA

KEKIUOHHOTO ¥ KOMITPECCHOHHOTO THIIA

HOPIIHEBOTO U aGCOPOLIUOHHOTO THIIA

a0COPOIIMOHHOTO U IKESKITHOHHOTO THTIA

B kakux ycTaHOBKax IIKUPOKO MpUMeHsieTcs xaaaarenT NH3:
B ra30BBIX

B IIOPIIHEBBIX

B KOMIIPECCUOHHBIX

B 2)KEKIIMOHHBIX

Yto oTHOCHUTCS K HCIO0CTaTKaM aMMHaKa:

Maxy4eCTb, BBICOKAA BA3KOCTb U I'OPHOYUCCTDH TP HU3KMUX KOHICHTPAIUAX B BO3JYyX€E
AA0OBUTOCTD, B3pBIBOOIIACHOCTD U I'OPHOYCCTD P HU3KUX KOHUCHTPALUAX B BO3AYyXE
ATOBUTOCTH, B3PBIBOOMACHOCTD U TOPIOYECTH IPU OTIPEACIICHHBIX KOHIICHTPAOUAX B BO3IYXE
Maxy4ecCTb, HU3Kas BA3ZKOCTH U TOPIOYECTH IPU BLICOKMX KOHIICHTPAIUAX B BO3IYXE

UTto oTHOCHTCA K HEeJOCTaTKaM OBYOKHcH yrieponaa CO2:

HU3Kasl KpUTHYECKasl TEMITepaTypa MPU CPABHUTEIEHO BEICOKOM KPHUTHYECKOM JIABICHUU
BBICOKasl KPUTUYECKas TeMIIepaTypa IpU CPaBHUTEIHEHO BHICOKOM KPUTHYECKOM JIABICHHH
HU3Kasi KPUTHYECKAs TeMIIepaTypa Py CPABHUTEIBHO HIU3KHM KPUTHIECKOM JaBICHUH
BBICOKAsI KpUTHUYECKAs TEMITEpPaTypa MPH CPABHUTEILHO HU3KUM KPUTHUECKOM JaBICHUH

B kakux ycTaHOBKax Hanbojee pacrnpocTpaHeHbl xiagareHTbl P-12 CF2CI12u @-22 CHF2CI:
B KaCKa/IHBIX XOJIOMIIBHBIX YCTAHOBKAX

B pedprkepaTopax

B KOMIIPECCHOHHBIX aBTOMATU3UPOBAHHBIX XOJIOIUIBHBIX YCTAHOBKAX

B KPUOTCHHBIX YCTaHOBKaxX

B kakux ycTaHOBKaX HCHOJIB3YIOTCS TNIaBHBIM 00pa3oM Hu3KoTemmneparypHsle xnagareHTs! @-13 CF3CIu @-14 CF4:

B BEPXHEH CTYNEHM KaCKaJHbIX XOJOAWIbHBIX YCTAHOBOK U B pe(prKepaTopax, paboTalomuX Ha CMECH OJHOTO areHTa
B HIDKHEH CTYIICHH KacKaJIHBIX XOJIOJMIBHBIX YCTAaHOBOK M B pe(pIrkepaTopax, paboTaronIuX Ha CMECSX arcHTOB

B CpeIHEH CTYIEeHH! KaCKaJHBIX XOJOAWIBHBIX YCTAHOBOK U B pedprmkepaTropax, paboTalOMNX Ha CMECSAX areHTOB

B HIDKHEH CTYIIEHH KacKa/IHbIX XOJOAWIBHBIX YCTAaHOBOK U B pedprkepaTopax, paboTaroluX Ha CMECH OJJHOTO areHTa

Uro ncnonp3yeTcs B kKadecTBe pabodymx areHToB npu temmnepatypax ot 80 go 27 K:
METaH, aproH U Ireiui

BO3/1yX, HEOH U a30T

BOJIOPOJI, HEOH U TeJINH

a3oT, GpeoH U Tenuit

Yro Ha3BIBAETCS XJIaJOHOCUTEIIEM:

JKUJIKOCTh TEMIIEpaTypa 3aTBEPAEBaHMsl KOTOPBIX CYIIECTBEHHO HIke To.c
JKUJIKOCTh TEMIIEpaTypa 3aTBEPIAEBaHUs KOTOPBIX CYIIEeCTBEHHO Bblie TH
JKUJIKOCTh TEMIIEpATypa 3aTBEPACBaHUA KOTOPBIX CyIECTBEHHO BbllIeTo.c
XKUJIKOCTb TEMIIEpaTypa 3aTBEpACBaHUs KOTOPBIX CylllecTBEHHO Huxke TH

Onpenenuts skcepruro 4820 k> X002, MOTYYSHHOTO IpU TeMIlepaType KUNeHus xKuakoro azora Ts= 82 K.
11650 xJIx
12050 xIx
14020 xJIx
13570 xJIx

[TapoxuaKOCTHBIE KOMIIPECCHOHHBIE TPAHC(HOPMATOPHI TEIUIa KaK XOJOIMIBHBIC, TAK M TETUIOHACOCHBIE XapaKTEPU3YIOTCS TEM, YTO
uX paboTa MPOTEeKaeT IIIaBHBIM 00pa3oM B 00JIACTH:

BJIQ)KHOTO T11apa

CyXoro napa

HACBIIIEHHOTO Mapa

HEHACHIIIEHHOTO Napa

Bri6op uncna cryneHe cokaTus 3aBUCHT OT:
ycioBuii e€ paboThl ¥ Ha3HAYEHHSI YCTAaHOBKH




o0yiacTu IPUMEHEHUS U ycloBuil e€ paboTsl
Ha3HAYCHUs! yCTAHOBKH M YCIOBHH €€ paboThI
00J1acTH MPUMEHEHHUS U Ha3HAYCHHS YCTaHOBKH

B ciryuae xorna TpaHcdopmalus Temia B OTHONH YCTaHOBKE OCYILECTBISIETCS HA Pa3HbIX TEMIIEPATyPHBIX YPOBHSIX NPUMEHSIOTCS:
MHOTOCTYIIEHYaThI€ YCTAHOBKM BMECTO OJJHOCTYIICHYATBIX

MHOI'OCTYIIEHUYaThle YCTAHOBKH BMECTO JABYXCTYIIEHYATBIX

JIByXCTYIICHUaThIE YCTAHOBKH BMECTO OJJHOCTYIIEHYATBIX

OJIHOCTYIIEHYAaThI€ YyCTAHOBKU BMECTO JIBYXCTYIICHYAThIX

Kakoe BemecTBo moka3pIBaeT JaHHAs IITPUXOBKA: --- - ---
BOJIOPOJL

C1abbIii aMMUAYHBINA PACTBOP

KpEIKUi BOJOAMMHUAYHBIN pacTBOP

SKUJIKUA aMMHAK

OCHOBHOE IPEUMYIIECTBO KACKaIHBIX YCTAHOBOK 3aK/IIOYaeTCA:
B BO3MOXHOCTH PaOOTHI B HEOOIBIINX HHTEPBAIaX TEMIIEPaTyp
B BO3MOXHOCTH Pa0OThI B HU3KHUX HHTEpBanax TeMIepaTyp

B BO3MOXXHOCTH PaOOTHI B OOJIBIIMX HHTEPBAIAX TEMIIEPATyp

B BO3MOXXHOCTH Pa0OTHI IIPH a0COIIOTHOM HYyJIe

OmnpenenuTs yaeNbHbBIM PacXo/ 3NEeKTPOIHEPTUHN HA BEIPAOOTKY XOI0/a I YCTAHOBKU XOJ0A0NPOU3BOAUTENBHOCTIO Qo= 2,93
kJIx/c. MomHOCTS HaeansHOro Kommpeccopa NB= 1,5 kBt. BHyTpennnit agnabaTasiil u snexTpomexanndecknii KI1/]
KOMIIpECCOpa COOTBETCTBEHHO paBHbI: 1i=0,8; 1omM=0,85.

0,753

0,596

0,845

0,689

HarueTraTenbHBIC MAaIIMHBI NpeaAHa3HA4YCHBbI JIs:
TIOHMKCHHUSA NAaBJICHUA U CXKMKCHUS pa6oqero TC1a
TMOBBIICHUA 1aBJICHUA U UCTTAPCHUSA pa6oqero TCJa
MOHMKCHHS JAaBJICHHSA U IEPCMEIICHUSA pa60qero TCJIa
TMOBBIICHUA TaBJICHUA U IEPEMEIICHUA pa60qer0 TCIa

Hacockl 1 BEHTHJIATOPBI BHIITOJHSIOT B OCHOBHOM (DYHKITHIO:
JTABJICHUS

nepeMeneHHs

COKMKCHHS

UCTIapeHHS

MammHsl, paboTaromye Ha CXKUMaeMOM pabodeM Tene:
BCHTHJISATOPBI

KOHJICHCATOPHI

HACOCHI

KOMIIPECCOPBI

PacmupurensHble MallMHb IPEeIHA3HAYECHBI IS

BHYTPEHHETO OXJIAXKJCHUS pab0dero Tena yCTaHOBKH IIPU €T0 PacIIMpeHUH ¢ OTJaueil BHyTpeHHeH paboThl
BHEIITHETO OXJIaXJeHHs paboyero Teaa yCTAaHOBKHU MPH €ro PacIIUpPeHHH ¢ OTAaueit BHyTpeHHeH paboThl
BHYTPEHHETO OXJIAXKICHHUS pabodero Tera yCTaHOBKH IIPH €TO PacIIMPEHUH ¢ OTadeil BHeITHeH paboTh
BHEIITHETO OXJIAX/CHHS paboyero Tela yCTAaHOBKHU TIPH €0 PACIINPEHHUN C OTAadel BHEIIHEI paboThI

B MammHax 00BeMHOTO NEHCTBHS H3MEHEHHE JaBICHHS Pad0odero Telia MPOUCXOIUT B CIICICTBUH:

M3MEHEHHU 00bEMa B pe3yIbTaTe B3aUMOICHCTBIS pabodero Tesa U IMepeMeNIaoInerocs 3IeMeHTa MalTHHBI
M3MEHEHUs TEMIepaTyphl B pe3ybTaTe B3auMoJIeicTBUS pabodero Tea v IepeMeIalonieTrocs dIeMeHTa MallluHbI
U3MCHEHUs 00bEMa B pe3ybTaTe B3aUMOJICHCTBUS Pab0Yero Tesia U HeMOJBIKHOTO 3JICMEHTA MAIIMHBI
WU3MEHEHUSI TEMIIEPaTyphl B pe3ylIbTaTe B3auMOJICHCTBUS pabovero Tejia i HeTIOABIIKHOTO JIEMEHTa MaIIHHBI

B MammHax KMHETHYECKOro ACHCTBUS U3MEHECHHUE JIaBICHUS U TEeMIICPATYPbl JOCTUTACTCA l'lyTéMI
HCIIOJIB30BaHU ABMIKYIIUX CUJI B IIOTOKE JaBJICHUA

HCTIOJIB30BaAHUA HHEPIIUOHHBIX CUJT B IIOTOKE pa60qer0 TCJIa

HCTIOJIB30BaHUS I'PABUTAIITMOHHBIX CHUJI B TIOTOKE pa60qero TCJIa

HCIOJIBb30BaHHS NMHEPLUHUOHHBIX CUJI B IIOTOKE JaBJICHUA

[Ipu TopMOXKkeHIH TTIOTOKA, IMEIOIIETO 3arac KHHETHUECKOH SHEPTUH, JaBlIeHHEe pabodero Tema:
HE MeHseTcs




yObIBaeT
BO3pacraer
OTBET HE yKa3aH

[Tpu pacuMpeHuy MOTOKa ¢ BHEITHUM OTBOJIOM SHEPIUH TeMIIepaTypa pabodero teina:
MOHMKACTCS

HE M3MEHIETCS

MOBBIIIACTCA

OTBET HE yKa3aH

TypboxoMmpeccopsl ¥ TypOoaeTaHAESPH TPUMEHSIOT TIPU CYIIECTBEHHO:
6OJIBIINX pacxo/1ax ra30B U HEOONIBIINX OTHOIIEHUIX AaBIeHUM
HEOOJIBIINX Pacxo/iaX ra30B U OOJIBIIMX OTHOIICHUSX JaBICHHUN

MEJIKUX pacxoax ra30B U MEHBIINX OTHOLICHUSIX JaBICHUHI

0OJBIINX pacxo/laX Ta30B U MEHBIIUX OTHOUICHUAX JaBICHUI

B agnabatHOM KOMIIpeccope U IeTaHIepe OTCYTCTBYET:

CHeIMaIbHO OPTaHN30BAHHBIN TETIOOOMEH ¢ BHYTpPEHHEH cpeaoit
CreluaIbHO OPraHU30BaHHBINA TENI00OMEH C BHEIIHEH cpesioi

CTeMAbHO OPTaHN30BaHHBIH TEIIOOOMEH ¢ BHYTPCHHEH U BHEIIHEH cpeoit
OTBET HE YKa3aH

HeannabaTHbIH KOMIIPECcop 3TO:

MallliHa, B KOTOPOH, HAITPOTHB, HHTCHCU(PHUIIMPOBAHA TETUIOOT/Ia4a OT pabovero Tesia BO BHEIIHIOK CPEAY sl YMCHBIICHHS
paboThI, 3aTpaurBaeMOii Ha CXKAaTHE

MallliHa, B KOTOPOM, HAIIPOTHB, MHTEHCU(PHULIMPOBAHA TEIUIOOTAa4a OT pabovero Teja BO BHYTPEHHIOIO Cpeay JUIsl yBEJINYESHHUS
paboTHI, 3aTpaunBaeMOl Ha pacIIMPCHUE

MallliHa, B KOTOPOM, HAIIPOTHB, MHTEHCU(PHUIIMPOBAHA TETUIOOTIa4a OT pabovero Tella BO BHEITHIOK Cpeay TS YBEJIMICHUS paOoTHI,
3aTpadyrBaeMOi Ha paciiipeHue

MaIlliHa, B KOTOPOii, HAIPOTHB, HHTCHCU(HUIIUPOBAHA TEILIOOT/AA4a OT PadOYero Tesia BO BHYTPEHHIOK CPeay Ui YMEHBIICHHS
paboTHI, 3aTpaunBaeMoOi Ha CKaTHE

Heanuabatuelii netanaep 3To:

MallliHa, B KOTOPOH B MPOLIECCE PACIIUPEHHUS OTBOJUTCS TEILIO OT OXJIAXKIAEMOT0 00BEKTa
MaIlliHa, B KOTOPOH B TPOIIECCE CKATHS TIOABOIMUTCS TEIIO OT OXJIKIAEMOTO 00BEKTa
MallliHa, B KOTOPOW B MPOLIECCE CKATHSL OTBOJUTCS TETUIO OT OXJIAXKIAeMOTr0o 00BbEKTa
MallliHa, B KOTOPOW B MPOLIECCE PACIIUPEHUS MOABOAUTCS TEILIO OT OXJIKAAEMOT0 00HEKTa

Ilo uncny cTyneHei cxaTus MallMHBI Pa3AeisIOTCA Ha:
OJHOCTYTIEHUYAThIE U JBYXCTYHNEHUYAThIE
OJHOCTYTIEHYATbIe U JBYXCTYIEHYAThIE
MHOT'OCTYIIEHUYaThIe U OJTHOCTYIIEHYAThIE
JIByXCTYIICHUaThIe 1 MHOIOCTYIIEHYAThIE

B pacmmpuTenbHbIX MallMHAX MHOTOCTYIIEHYATOE PACIIMPEHHE C IPOMEXKYTOUHBIM IIOJIBOJIOM TeTlIa IPUBOAUT:
K YMEHBUICHHIO X0JIOAONPOU3BOAUTENBHOCTH

K YBEJIMYEHUIO XOJIOONPOU3BOIUTEILHOCTH

X0JIOZ0IIPOU3BOJUTEIBHOCT HE U3MEHAETCS

OTBET HE yKa3aH

I'epMEeTHYHOCTH MalIMHbI AUKTYETCSI KaK LeJIecO00pa3HOCThIO H30JSIIUH €€ BHYTPEHHUX 00BEMOB OT:
BHYTpPEHHEH U OKpY>Karollei cpeibl

BHYTPEHHEH Cpebl

OKpYyXaroliei cpepl

OTBET HE yKa3aH

BennurHa naamupoKko UCIONb3yeTCs AJI OLEHKU KauecTBa IIpoLecca:

B HEOXJIAXKIAEMBIX CTYIICHAX KOMIIPECCOPOB, @ TAKXKE JUI OLICHKH IIPOLIeCCa B HEOXJIAXKAaEMOH MalllMHE B LIEJIOM 110 KOHECYHBIM U
HayalbHbIM IIapaMeTpam

B OXJIQXK/JIa€MBIX CTYIIEHSIX KOMIIPECCOPOB, @ TAKXKE JUISl OLICHKH IIPOLiecca B HEOXIaXKAaeMOH MalllMHE B LIEJIOM 110 KOHEUYHBIM U
HayaJbHbIM lIapaMeTpaM

B HEOXJIA)KIAEMBIX CTYIICHAX KOMIIPECCOPOB, a TAKXKE JUI OLIEHKH IIPOLiecca B OXJIaKAa€MOK MalllMHE B LIEJIOM 110 KOHCYHBIM U
HayalbHbIM IIapaMeTpam

B OXJIAXKJIa€MBIX CTYIEHIX KOMIIPECCOPOB, @ TAKXKE JUIS OLICHKH IIPOLiecca B OXJIaKAAEMOM MalllHE B LIEJI0M [10 KOHEYHBIM U
HayaJbHbIM IIapaMeTpaM

I'nmaBHBIE HECIOCTAaTKHU NMOPIITHEBBIX MAlllMH CBA3AaHBI C:
3HAYUTEJIIbHBIMU UHEPUUOHHBIMU YCUINSAMU B IPUBOJHOM MEXaHU3ME MTPU MAJIbIX CKOPOCTAX U € 3arpsA3HECHUEM MACJIOM WU




JIpYroi cMa3Kkoi LMJIMHAPOB C)KUMAEMOTO Tea.

HE3HAYUTEJILHBIMI UHEPIHUOHHBIMU yCHUIIMSAMH B IPUBOJTHOM MEXaHHM3ME NPH OOJIBLINX CKOPOCTSIX M C 3arpsI3HEHUEM MacjioM MU
Jpyroi CMa3KoH IUIMHIPOB CKUMAEMOIo Tela.

3HAYNTEIHHBIMU HHEPIIHOHHBIMHU YCUINSMH B IPUBOJHOM MEXaHHU3ME IPH OOJBIINX CKOPOCTSIX U C 3aTPA3HEHHEM MAaCJIOM HIIH
JIpYroii cMa3koi LMJIMHAPOB CKUMAEMOTO Tea.

HE3HAYUTENBbHBIMA HHEPLIUOHHBIMU YCUIUAMH B IIPUBOJHOM MEXaHH3ME IPH MaJIbIX CKOPOCTSX U C 3arpsi3HEHUEM MAcoM WUIIN
Jpyroi CMa3KoH IUIMHIPOB CKUMAEMOIo Tela.

OOBeMHast TPOU3BOIUTEIBHOCT NOPIIHEBBIX KOMIIPECCOPOB OTPaHUYEHA:
pa3MepaMi IIIHHIPOB M YHCIOM 000pOTOB

4acTOTOH BpallleHUsI Bajla U XOJOM IIOPILIHS

XOI0M HOPIIHA U pa3MepaMH IIUIHHAPOB

pasMepaMu LUIIMHIPOB U 4acTOTOI BpallleHus Bana

[TpuMeHeHne MeMOPaHHBIX KOMIIPECCOPOB LeJIECO00pa3Ho MpH:
MaJlbIX pacxojax pabovero Tena

OOJIBITNX pacxolax padovyero Tea

HeOOoBIINX pacxonax pabodero Tena

OTBET HE YKa3aH

Hpouecc CXXaTHus B MOPUIHCBBIX KOMITPECCOPAX OCYHICCTBIIACTCA B UWJINHAPE B PE3YIbTATEC!

BO3BPATHO - BpalllaTCJIbHOC ABUIKCHUS NOPIIHA U UBMECHCHUS BCIICACTBUC 3TOT'O pa60qero o0beMa myuiHapa
IMOCTYNAaTCJIbHO - BpalllaTECJIbHOC ABMKCHUSA IOPIIHA U USMCHCHU BCICACTBUC 3TOTO pa60'{er0 o0beMa quiIMHapa
BO3BPATHO- KPYTrOBOC ABMIXKCHUS MMOPIIHA U U3BMCHCHUS BCJICACTBUEC 3TOIO pa60‘ICl"O o0beMa qUuiIrMHApa
BO3BPATHO - MOCTYNATCIIBHOTO ABUKCHUS TOPIIHA U UBMCHEHUS BCIICACTBUC DTOT'O pa6oqero o0bema nuiHapa

Kakue a1meMeHThI OTCYTCTBYIOT B O€CKpEHIKON(pHBIX MaIINHAX!
KOJICHYAThI} BaJl

KpeHIkong u mToK

BOLIMITHO-IIATYHHBIH MEXaHU3M

OTBET HE YKa3aH

CKOIIBKO YHCIIO CTyTIEHEH CoKaTHs He IPEBBIAET B KOMIIPECCOPAX XONOIMIBHBIX YCTAHOBOK:

2
4
3
1

CKOJIBKO 9HCJIO0 CTyHeHeﬁ CXKaTHus HC MPEBLINIACT B KPUOTCHHBIX YCTAHOBKAX!:

1
3
2
4

B MemOpanHOM KOMIIpeccope 00beM pabodero Tella MEeHSIETCS BCIICACTBHE:

HepeMEeIeHHs B ITOJIOCTH PacIIMPEHUs THOKOI MeMOpaHbI, 3aKaToi 10 IIepUMETPy MEKAY MPO(GHUINPOBAHHBIMU AUCKAMH U
MPOBOJUMOIL B IBIDKEHHE C MOMOIIBIO THIPOIPUBO/A MIIH HEIOCPEACTBEHHO OT BOIIUITHO-IIATYHHBII MEXaHU3Ma.
HEepEMEIICHHUS B TTOJIOCTH CHKaTHsI THOKOI MeMOpaHbl, 3aKaToH 10 EPUMETPY MEXIY NPO(IIMPOBAHHBIMH JUCKAMHU U
IIPOBOJMMOI B BUKEHHE € IIOMOLIBIO THIPOIPUBOJA UM HEIIOCPEICTBEHHO OT KPUBOIIMIIHO-IIATYHHOI'O MEXaHU3Ma.
HepeMeIeHHs B TOJOCTH PacHINPEeHuUs THOKO MeMOpaHbI, 3aKaToi M0 MepuMeTpy MeKAy Mpo(GUINpOBaHHBIMU JUCKAMU U
MPOBOJUMOI B IBIKEHHE C MOMOIIBIO THIPONIPUBO/A UIIK HEMOCPEACTBEHHO OT KPHBOILIUIHO-IIATYHHOTO MEXaHU3Ma.
MepeMEIEeHHS B ITOJIOCTH CXKATHSI THOKOH MeMOpaHbI, 3a)KaTOH MO IIEPUMETPY MEKAY MPOQHINPOBAHHBIMA TUCKAMH U
MPOBOJMMOM B IBIDKCHHE C TOMOIIBIO THIPONIPHBO/A I HEIIOCPEACTBEHHO OT BOIIMITHO-IIATYHHBIN MEXaHU3MA.

TypOOKOMIIPECCOPBI OTHOCATCS K MalllHAM:
KHUHCTHUYCCKOIO HeﬁCTBHH

00BEMHOTO JCHCTBUS

WUHEPIIMOHHOTO AEUCTBUSA

IIOTCHIIUAJIBHOT'O }I[eﬁCTBPIS[

Koaddpumment nonesHoro AeHCTBUS HEHTPOOEIKHBIX KOMIIPECCOPOB HAXOJUTCS B Mpeaesax:
0,55-0,69
0,75-0,85
0,85-0,94
0,41-0,49

KoaddurmeHT mone3Horo AeHCTBUSA 0CEBBIX KOMIIPECCOPOB HAXOJUTCS B IIPEIeax:
0,54-0,63




0,65-0,79
0,85-0,92
0,93-0,98

Anunabatabiii KI1/I coBpeMeHHBIX MOPLUIHEBBIX AETaHAECPOB IeJIUEBBIX PEPPIIKEPATOPOB U OKIDKUTENICH HAXOAUTCS B IIpeesax:
0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74

TypOoaeranaepbl NPUMEHSIOTCS B XOJIOIUIBHBIX M KPHOTEHHBIX YCTAHOBKAX IS IPE/IBAPUTEIILHOTO U OKOHYATEIbHOTO:
3aMopaXkMBaHUs pabodero Teia

HarpeBaHus pabodero Tena

CKIDKEHHS pabodero Tena

OXJIaKAEHUS pabodero Tena

TypOoxeranaep Ha3bIBAIOT PEaKTHBHBIM €CIIH:

B KaHaax pabouero Kojeca OCYIIECTBISIETCS CyKeHne pabodero Tena

B KaHasax pabouero kojeca OCyIIeCTBISIETCS paclIupeHue pabodero tena

B KaHaJIaXx pabovero kKojeca OCYIIECTBISACTCS BEIpaBHUBAaHUE pabovero Teia
OTBET HE yKa3aH

Pabota coBepiacmasi ra3oM B CTyIIEHH TypOOAETaHIepa, OMPEaCIACTCS:
gucioM Oubonauyn

noctosiHHOM bonbimana

ypaBHEeHHEM Diinepa

Teopemoii Beliepmtpacce

MaxcumansHoe 3HaueHne KI1J[ cOBpeMEeHHBIX PeaKTUBHBIX TypOOJeTaHAEPOB COCTABISECT:
0,68-0,75
0,58-0,67
0,86-0,90
0,80-0,85

MexaHn9ecKre TOTepH ¥ BHEITHHE YTSUKH padovero Tena U3 MallinHBl OTHOCAT K:
BHYTPEHHUM NIOTEPSAM

BHYTPEHHUM M BHELIHUM IIOTEPSAM

BHEIIHUM NOTEPSM

OTBET HE yKa3aH

B nerannepax tpebGyeTcs IPUMEHSITh MaTepUAITBI:
C BBICOKOH TETTOMPOBOHOCTHIO

C HU3KOH TEIJIONPOBOJHOCTBIO

C CpeaHel TeTIONPOBOIHOCTHIO

OTBET HE yKa3zaH

HasnaueHne HacoCOB B yCTaHOBKaX TpaHC(HOpPMaLMK TEIUIa 3aKJII0YaETCs B!
HNOHWKEHHUH JJABIICHUS

MOHIDKCHHH JTABIICHNA U IIepeMeleHNs pabodero Tena

HOBBILICHUH JIaBJICHUS

HOBBILICHUH JIaBJICHUS ¥ IEPEMEILCHUS pabodero Tela

JKupkocTs mepexaunBaeMasi HACOCOM B YCTaHOBKaX TpaHC(OPMAINH TEIUIa, OOBITHO UMEET TEMIEpaTypy OJIHM3KOTO K TEeMITEpaType:
KHUIICHUA

[JIaBJICHUS

a0COJIFOTHEIN HOMIB

OTBECT HEC yKa3aH

Onpenenuts naanKaropusiit KI1J] BEpTHKAIEHOTO HENPSIMOTOYHOTO GeccallbHUKOBOTO Komipeccopa @B-6 npu ciie yomux
ycnoBmsx: ko3 dunueHt miorHocty A= 0,98, ko3¢ dunuent moxorpesa Aw= 0,85.

67%

78%

95%

83%

PIJC aro:
PETYJSATOP JOMOTHUTEIHHOTO AEHCTBUS CETH
MOCTOSIHHBIN PETYJIATOP AaBICHUS




JIOTIOTHUTEIBHBIN PETYIATOP JABICHUS TUIA «I0 CeOD»
OTBET HE yKa3aH

B ucnaputene Ha cTopoHe pabouero areHTa MPOUCXOIUT B 00IIEM CIIydae:
KUIIEHHUE JKHJKOCTH

UCIIapeHUE XKUIKOCTH U TIEPErpeB mapa

OXJTXKICHUS KUJKOCTH

OTBET HE yKa3aH

ITpu perynupoBanun TpaHCGHOPMATOPOB TEIIIA YCTAHABIMBAIOT JPOCCEIBHBIN BEHTHIIb HA JIMTHUH KHUIKOTO arcHTa:
HE YCTaHOBJIEH

YCTaHOBJIEH I1OCJIE UCIIAPUTENIEM

YCTaHOBJIEH IIEPE] UCIIAPUTEIIEM

OTBET HE yKa3aH

CHIXEHHE MacCOBOTO pacxoaa pa6o'{er0 arcHTa B CJICACTBUM IIPUKPBITHA APOCCEIBHOIO0 BCHTUJIA IPUBOAMT K:
K MOBBIMICHUIO TEMIICPATYPbl KOHACHCAIINN

K CHMKCHUIO TEMIICPATYPhl KOHACHCAITUN

K IIOBBIICHUIO JABJICHHUA KOHACHCAIIUN

OTBCT HC YKa3aH

Ecmu mocie KOHACHCATOpa BKIIIOYECH OXJIAAUTEIIb KOHJACHCATA, TO NPUKPBITUE APOCCEIBbHOIO BEHTHUIIA BHI3BIBACT:
TCIJIOBAsA HArpys3ka oXJ1agAuTCJIsA IOHUKACTCA

TCIJIOBAsA HArpys3ka OXJIaAUTCJISA IIOBBIIIACTCSA

TCIJIOBAd HArpy3Ka OXJIaguTEIsI HE U3MEHACTCA

OTBET HE YKa3aH

OK30TepMUYECKHUH IIPOLIECC 3TO:
3aMeleHIe

paszeineHue

CMeEIICHHE

OXJIaXKCHUE

DHIIOTEPMUYECKUI TIPOIIECC ITO:
3aMeIeHNe

paszeneHue

CMEIICHUE

OXJIaKICHUE

JloBecTH KOHIIEHTpaLHIO B 1edaerMarope A0 eAUNHULBI (OTYYUTh HCAIbHBIA YUCTHIHN map):
MPaKTHYECKU MOXKHO B HEBECOMOCTH

MOJKHO BE3/I¢ 1 BCETrma

TEOPETHUECKH HEBO3MOYXHO

OTBET HE yKa3aH

Ilon Temnepatypoil reHepanuy NOHUMAETCSL:
a0COMIOTHBII HOJB

HaMBBICILIAsl TEMIIEPATYPa B TEHEPATOPE
CpelHss TeMIEpaTypa B TeHEpaTope
TeMIIepaTypa IIaBICHHS

TemmnepaTypa rperomeil cpeibl B FeHEpaTope MOKET:
MOHUKATHCS IPONOPLMOHAIBHO TEMIIEPATYPE BHYTPEHHEHN CpPEabL
HOBBIIIATHCSA NPONOPLUUOHAIBHO TEMIIEPATYPE BHELIHEH Cpebl
HE OTIMYATHCS OT HOMUHAIBHOM

OTIMYAThCA OT HOMUHAIBHON

CyMMapHBIif Cpok paboTHI pedprrKeparopa 3aBUCHT OT:
EMKOCTH 0AJIOHOB

MOJa4YH HJICKTPOIHEPTHH

TEMIIEPaTypbl BHELIHEH CpeIbl

MOBBILIEHUS IaBJIECHUS




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kpurepuu oneHuBaHus OTBETa HA DK3aMEHE

O1eHKa «OTJIMYHOY» BBICTABIAETCS, KOrJa 00yJaroIuiics 1eMOHCTPUPYET CUCTEMHBIE TEOPETUIECKUE 3HAHUS, BIaJCET
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIC BEIBOJIBI M 000OIICHNS, TIPHBOIUT IPUMEPHI, TOKA3bIBACT CBOOOIHOE BIIa/ICHHE
MOHOJIOTHYECKOI PeUbi0 U CIIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIONINE BOIIPOCEHL.

O1eHKa «XOpOII0» BBICTaBISAETCS, KOTa 00yJaroUIuiicst IeMOHCTPHPYET IIPOYHbIE TEOPETUUECKUE 3HAHMUS, BIaJeeT
TE€PMHUHOJIOTUEH, A€TaeT apryMEHTUPOBAaHHbIE BBIBOJIBI X 000OOIIEHUS, TPUBOAUT NPUMEPBI, HO TIPH ATOM JI€IAET HECYIIECTBEHHBIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WITH ITPU HE3HAUNTEIIFHOW KOPPEKIHH TIPETIOIaBaTEeNIeM.

OreHKa «yJOBJIECTBOPUTEIHHO) BBICTABIISAETCS, KOT/Ia 00yJarONIHIACS HETITyOOKHEe TeOpeTHIECKHE 3HAHUS, TIPOSBIIET C1abo
copMHUPOBaHHBIE HABBIKN aHAJIN3a SBJICHUI U POLIECCOB, HEJOCTaTOYHOE YMEHHE AeIaTh apryMEHTUPOBaHHbBIEC BBIBOABI U
TPUBOANTH MIPUMEPHI, TOKA3bIBaeT HE IOCTATOYHO CBOOOIHOE BJIAICHHE TCPMHUHOIOTHEH, IOTHIHOCTHIO M ITOCIIEIOBATEIIEHOCTRIO
W3JIOKCHMS, JIEJIaeT OIIMOKH, KOTOPEIE MOXKET HCIPABUTh TOJIBKO IPH KOPPEKIMHN TIPETIOIaBATEIIEM.

O1eHKa «HEeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOTJa 00yJaromuiics 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKUX OCHOB IPEeAMETa,

HE YMCCT A€JIaTb apryMCHTHPOBAHHBIC BbIBO/JIbI U IPUBOAUTH IIPUMEPHI, HE BJIAICCT TepMI/IHOJ'IOFI/Ief/’I, IpOABJIACT OTCYTCTBHUE
JIOTUYHOCTH H IOCJICOA0OBATCIIBPHOCTHIO U3JIOKCHUA, NCTIAaCT OH_II/I6KI/I, KOTOPBIC HE MOXKET UCHIPABUTH AK€ IIPU KOPPEKITNU

MpenoaaBaTCIEM.

Hpoxomﬂe}me KOHTPOJIBHOI'O MEPOIIPUATHS 110 CAAYC DK3aMCHa CUUTACTCA BBIIIOJIHCHHBIM YCIICUIHO, €CJIX ITPU €TI0 OLICHUBAaHUU
MOJIyUCHaA OLICHKA HEC HUKE «YyIOBJICTBOPUTCIIBLHO.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHE

6.1. Pexomenyemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

Bubanoreka

W3znmarenncTBO, TOT

JI1.1 | B.I. [psxonos, O.A.
JloHmaxkoB

OCHOBBI TEILIONEPEAAUH :
ydaeOHOe ocobue

Kazans : U3naTenscTBO
KHUTY, 2011

JI1.2 | M.X. Xabnaunsu, I.JI.
Caxcaranckuii, A.B.
Bypmuctpos

BakyymHasi TeXHHKa:
obopynoBaHue,
MPOCKTUPOBAHKE, TEXHOJIOTUH,
DKCILIyaTalys : yueOHoe
rocooue

Kasans : 3naTenscTBo
KHUTY, 2013, 2013

6.1.2. JlonosiHuTE/IbHAS JIUTEpATYypa

ABTODBI, COCTaBUTEIIH

3armasue

bubaunoreka

W3narenscTBO, TOI

JI2.1 |B.C.JloruHoB u ap.

IIpumMeps! 1 3a1auu o
TeIIoMaccooOMeHY: yueOHoe
nocobne

CII6.: Jlans, 2011

JI12.2 | }O.B.Cunsasckuit

COopHHK 3a51a4 TI0 KypCy
TEIUTOTCXHUKA

CII6.: TWIOP/T, 2010

JI2.3 |H.N. Crosmos, C.C.
CwmupHoB, A.B.
CMupHOBa

Teopernyeckne 0CHOBBI
TEIUIOTEXHUKH: TeXHHYCCKast
TEPMOJMHAMHUKA U
TeIIoMaccooOMeH : yueOHoe
nocobue

Crasponons : CKOVY, 2014

JI2.4 |1O.A. ®upcosa, M.C.
Xamunyius, AT
CatipeTnnHOB

Pacyet amMmmuauHoi
XOJIOJUJIBHON YCTaHOBKHU C
3aKpBITOM CUCTEMOM
OXJIaX/ICHUS : yueOHOe
rnocooue

Kazans : KITY, 2011

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU

3arnaBue

Bubanoreka

W3znmarenncTBO, TOT

JI3.1 | Camnosa T.1O.

TemoBoii pacuet
XOJIOIUIIBHON YCTaHOBKH :
METOIMYECKHUE YKA3aHUS

Cankr-IletepOypr :CII6TAY,
2016

6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTEepHET»

91 LMS Canvas

| https://Ims.misis.ru/

6.3 IlepeyeHb MPOrpaMMHOIO0 obecrevyeHust

1.1 |MATLAB & Simulink

M2 |WinDjView 2.0.2

1.3 Microsoft Teams

1.4 | Bbpaysep Google Chrome




I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | Mathcad 14.0 University Classroom Perpetual
6.4. Ilepevyens MHGPOPMAMOHHBIX CIPABOYHBIX CHCTEM M MPOGecCHOHATBHBIX 623 JaHHBIX

n.1 |http://window.edu.ru/window/catalog - emuHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM Pecypcam;

N.2 |http://matlab.exponenta.ru/ - moxpoOHbIe aBTOPCKUE PYKOBOACTBA 10 mpoxykram MathWorks;

N.3 |http://electromeh.npi-tu.ru/ - HayuyHO-TeXHIUECKHUH KypHAN «VI3BeCTHs BBICIINX yUeOHBIX 3aBEICHUN. DICKTPOMEXaHUKAY;

W.4 |http:/sstuacu.esrae.ru/ - IEKTPOHHBII HAy9HBIH XKypHAI « DNEKTPOTEXHUKA, YICKTPOMEXAHUKA U HIIEKTPOTEXHOIOTHI;

s https://readera.ru/elektro - HayaHO-TexHIYecKui KypHAT « DJIEKTPO. DnekTpoTeXHUKa, IeKTPOIHEPreTHKA,

) NIEKTPOTEXHUYECKAs IPOMBILIUICHHOCTBY.
N.6 |http:/electrical-engineering.ru/ -"IeKTPOTEXHUKA: CETEBOH AIIEKTPOHHBIN HAYYHBIH KypHaI"
W http://www.news.elteh.ru/ O0mmepoccuiickuii sxypHan «HoBOCTH DIEKTPOTEXHUKI» - OTPACICBOE HHPOPMAITHOHHO-
’ CIIPAaBOYHOC U3/1aHUC.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasnauenue Bug OcHaienue
127 YueOHast nabGopatopust (kKommbroTepHslii | [Ip 1 wr. - MaTepakTuBHas nocka Panasonic;
KJIacc) 1 . - Ilpoextop Epson;
1 mr. - JlokymeHt- kamepa Avermedia;
1 . - Hab ACORP 16 nopr;
12 . - Kommerotep B coope;
1 wr. - Cucremsusiii 6ok NORBELIs;
1 . - Morurop LCD Acer;
12 wT. - KoMnbloTepHbIE CTOJIBL;
8 mT. - YUeHUYeCKHH CTOII;
12 wt. - Kpecno koMIblOTEPHOE;
16 mt. - CTynbs;
1 tur. - KakHbli mikad;
1 mr. - YyeHudeckas gocka.
216 VYuebHas mabopaTopust JIab 1 mr. - JlaGopatopusi TEIJIOTEXHUKH U

TEPMOJHHAMUKHY ;

1 mr. - JlabopaTopHBIA CTCHI IS M3YyYCHHS
MPUHIUIIOB TPEOOpa30BaHUSI W H3MEPCHHS
JIABJICHUS], PacX0Jia KHUJIKOCTH, BO3IyXa;

I wr. - JJabopaTopHBIi CTEH[ Uil U3YyYEHUS
NPUHIUIIOB TpeoOpasoBaHUs ¥ H3MEPCHUS
JIABJICHHUS, PACX0/1a KHUIKOCTH, BO3LyXa;

2 wrt. - [openaKu HHKEKIIMOHHEIE;

1 mir. - Komnetotep 34753, 34753/1;

1 mr. - KoMmiekt y4eGHOTO 00OpYyIOBaHMS
"Mexanuka xugkoctu "TMIK -2B-09-12JIP-
01;

1 wr. - KommuiekT yueGHOro 000pyaoBaHUs
"TennoBble mpoIecch B ra3ax”,;

1 mr. - Kommiexkt y4yebHOro o0OpyIOBaHU
"TemIoTeXHUKa KUIAKOCTH"

1 mr. - [Tpubop TK-2M.

8. METOIUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA

B nponecce N3ydCeHuss TUCHUIUIMHBI BBIACIISAIOT BA BUAA CaMOCTOSITCIIBHOM pa6OTLIZ ayAUTOpHAs U BHCAyAUTOPHAA. AyZ[I/ITOpHaH
CaMOCTOATCIIbHAA pa60Ta 10 JUCIUIIIIMHEC BBIIIOJIHACTCSA HA y‘Ie6HI>IX 3aHATUAX IOJ] PYKOBOACTBOM MPEIIOAABATCIIA. BHeayHHTOpHa}I

caMOCTOsITeNIbHAs padoTa - IITaHupyeMast yueOHast paboTa 00yJaroNiMCs, BEIIOTHAEMAast BO BHEAYJUTOPHOE BPEM 110 3aTaHHUIO U
TPU METOANYIECKOM PYKOBOJICTBE IIPEIoaBaTelis, HO 0e3 ero HelmocpeACTBeHHOro yyacTus. CaMmocTosTeIbHAs padoTa,

HE MPeAyCMOTPEHHAs POrpaMMOil y4eOHOH TUCLUIINHBL, PACKPBIBAIOIICH U KOHKPETH3UPYIOLICH e ColepiKaHue,
OCYIIECTBIISETCS 00YHArOIMMCsl MHUI[MATHBHO, C IEJIbI0 peain3alii COOCTBEHHBIX YUeOHbIX M HAy4YHbIX HHTEpecoB. J{is Gonee
3¢ eKTUBHOTO BHITOJIHEHUS CAMOCTOSTENILHON PadOThI 110 AMCLHUIIIMHE HPENoaBaTe/lb PEKOMEH/IYeT HCTOYHUKH JUIsl pabOTBI,
XapaKkTepHu3yeT Hanboee paloOHATIBbHYI0 METOMKY CAMOCTOSTEIBHOM PabOThI, IEMOHCTPUPYET paHee BHIMOTHEHHbBIC
o0ydJarormumMucs paboTHI 1

T. . Busipl 3ananuii A5l BHEay IMTOPHOM CaMOCTOSTENBHOM PadOTHI, HX COAEPIKaHUE U XapaKTep MOTYT UMETh BapUATUBHBIA U
I depeHMPOBaHHBIN XapaKTep, YUUThIBaTh HHIUBUIYAIbHbIE 0COOCHHOCTH oOyyatomierocst. CaMocTosTesIbHas paboTa MOXKET

OCYHICCTBIIATHCA MHANBUAYAJIBHO UK I'PyIIIIaMU CTYJACHTOB online ¥ Ha 3aHATHIX B 3aBUCUMOCTH OT OCIu, 061,eMa, KOHerTHOfI




TE€MaTHUKHU CaMOCTOSATENILHOI paboThl, ypOBHA CIOXKHOCTH. KOHTPOIIb pe3ynbTaToB BHEAY IUTOPHOIT CAMOCTOATENIFHOM PaboThI

OCYIIECTBIICTCS B ITpe/ieslaX BpEMEHH, OTBEACHHOTO Ha 00s3aTeIbHbIC YIeOHbIe 3aHATHS 110 AUCIUIUIMHE Ha IPaKTHIECKUX,
71a00PaTOPHBIX 3aHATHUSIX.
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