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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

OcHoBBI TpaHChOPMALMH TEIJIOThI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o yueOHOMY ITaHy 144 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHATUSA 20
camocCTosATeNNbHas paboTa 115
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bup 3ansaruit vy | P Hroro
Jlexuun 8 8 8 8
IIpaxkruyeckue 12 (12 |12 |12
B ToMm uncne uHT. 2 2 2 2
Uroro ayn. 20 120 |20 |20
KonraxtHas padoTa 20 120 |20 |20
Cawm. pabota 115 [ 115 | 115 | 115
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 144 | 144 | 144 | 144




IIporpammy cocraBui(u):

K.m.H, Ooyenm, Anmonos B.H.

Pabouas nmporpamma
OcHoBBI TPaHC(HOPMALMH TENJIOThI

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
texHonoruveckui yausepcurer «MUCHCy no nanpasnenuto noarotosku 13.03.01 TernosHepreTuka U TEIIOTEXHUKA (MPUKaA3 OT
05.03.2020 . Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

13.03.01 TerutosHepreTuka u TemwioTexHuka , 13.03.01 22 TemnosHepretuka u temotexuuka [IplITD 3aou.plx [IpombinuieHHAsS
TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
30.11.2021, mporoxomn Ne 35

YrBepxnena B coctase OIIOIT BO:

13.03.01 TennosHepreTuka 1 TEIUIOTEXHUKA , [IpOMBIIIUIEHHAs TENJIOHEPreTUKA, YTBEpKACHHON YueHbIM coBeToM PT'TAOY BO
HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpotoxon ot 06.03.2024 1., Ne3

PykoBogurens nonapaznenenus K.1.H., foueHT P.E. Maxupuna



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:

2.2 JuciumianHbl (MOXY/IM) U MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUIINHBI (MOAYJIS]) HEOGXOTHMO KaK
NpeanecTBYIee:

2.2.1 |Bropuu4Hble 3HEPropecypchbl MPOMBIILICHHBIX IPEIIPUATHH

2.2.2 | Bropu4Hble 3HEPropecypchl TEMIOBIX IEKTPOCTaHIIUN

223 M CTOYHUKHN U CHCTEMBI TEIIIOCHA0KEHHS

2.2.4 |KotenbHblE yCTAHOBKU U IAPOTCHEPATOPHI

2.2.5 |TemmomaccooOMeHHOE 000PYIOBaHHUE IPEATIPAATHH

2.2.6 | ABTOoMaTu3alMs TEMJIOBBIX MEKTPOCTAHLIUI

2.2.7 |IloaroroBka K MpoIEAype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.8 | DnexTpuyeckas 4aCTh TEIUIOBBIX JEKTPOCTAHIIMN

2.2.9 | 3nexkrpocHaOxeHHE U 000PYIOBAHHUE MPOMBINUICHHBIX TPEATPHATHN

2.2.10 | DHeproayauT Ha MPOMBIIIJICHHBIX MPEITPHITHSIIX

2.2.11 | 3DHeprocOepexeHne B TEIUIOIHEPTETHKE U TEIIOTEXHOJIOTHH

3. PE3YJIBTATBI OBYYEHUMS 1O JTUCIUAIIJINHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIETEHIIUAMHU

OIIK-3: Cnoco0eH ocymiecTBJASTh MOACIHPOBAHUE, AHAIN3 U IKCIICPHUMEHThI B 1e/IAX IPOBE/ICHH AeTaJbHOI0
HCCIeI0BAHMS /151 pellieHHsl 32/1a4 B Po(ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS
9JIeKTPHYECKHX Lenel 1 3IeKTPHIeCKNX MAIIHH

3HaTh:

OIIK-3-31 cnocoOsl mepexoa U3 OJHOTO arperaTHOro COCTOSIHUS paboyero Tena B Ipyroe, a TakKe BUIBI U THUIIBI
KOT€HEPallMOHHBIX YCTaHOBOK

YMeTh:

OIIK-3-Y1 O6L$[CHHTL, BBIABJIATH U CTPOUTH TUIIMYHBIC MOACIIN PCIICHUA SKOJIOTUICCKUX U 3Heprec6epera}omnx 3aaq

Baanernb:

OIIK-3-B1 criocobamu AeMOHCTpAINH YMEHHS BIIaieTh COOpOM MH(POPMAIMN U aHAIN3a UCXOTHBIX JAHHBIX IS IPOCKTHPOBAHHS
9HEProoObEKTOB U X IEMEHTOB B COOTBETCTBUU C HOPMATHBHOM JTOKyMEHTaIMeH

4. CTPYKTYPA U COJEP KAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl
Pazpgen 1.
TpanchopMaTopsbl TEMJIOTHI
1.1 Knaccudukanus 3 2 OIIK-3-31 JI1.1J12.2 KM1 P1
TpPaHC(POPMATOPOB TEIIOTHI. J12.3
Ob6racT IpUMEHEHHS 21
TpanchopMaTopoB
tema. /Jlex/
1.2 Pacuer mapamerpon 3 4 OIIK-3-V1 JI1.1J12.2 KM1 P1
TETJIOBBIX OIIK-3-B1 2.3
Tpancdopmaropos /I1p/ €




1.3

IlepcnexTuBbl pa3BUTUS
YCTaHOBOK TpaHc(hopMaLin
teruia. Ponb
TpaHC()OPMATOPOB TeILIa B
cucreMax
TepMOoCTaOHIN3aNH
Pa3IUIHBIX 0OBEKTOB.
OcHOBHEBIE TpeOOBaHUS 110
yIETIbHBIM 3aTpaTaM SHEPTHUH,
3pPEKTUBHOCTH H
HaJISKHOCTH.
Koadduuumenrsr,
OMpeAeAoIIne
spdexruBHOCTE. /Cp/

35

OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI.1J12.1
J12.2J12.3
€|

KM1

P1

Pasgen 2. I'a30:KUAKOCTHBIE
TpancgopMaTopsl

2.1

[TapoxxuakocTHble U
a0COpPOIMOHHBIC YCTAHOBKU H
MPOIIECCHI B HUX.
HpoccenupoBanue,
OKIDKCHUE PEaNTbHBIX ra30B.
["a3oxkuakocTHBIE
temotpanchopmaropst. /Jle
K/

OIIK-3-31

JI1.1J12.2
J2.3
Ol

KM1

P1

2.2

Meropnsbl pacuera
MHOTOCTYIEHUYATBIX 1
KacKa/IHbIX
TpanchopMaTopoB
tera. /Tp/

OIIK-3-Y1
OIIK-3-Bl1

JI.1J12.1
J12.2J12.3
Ol

KM1

P1

23

Y nenpHbIe 3aTpaThl SHEPTHU
u sxcepruyeckuit KIT/{
TepMOTpaHC(HOPMATOPOB U
CHCTEM
TepMmocTadmmsarn. /Cp/

40

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

JI1.1J12.1
J12.2J12.3
€|

KM1

Pl

Pasnea 3. Kpuorennsie
YCTAHOBKH

3.1

Kpuorennsie ycTaHOBKM U
nporecchl B HuX. Beibop
XJIQIaTeHTOB U
XJIaJIOHOCHUTEJICH IS
TpaHC()OPMATOPOB TeTLIA.
OcCHOBHEBIE TPeOOBaHHUS K
CBOHCTBaM 3THX pabodnx
areHToB:
TEepMOJMHAMUYECKHE,
TEeXHHYECKUE U
JKOJIOTHUYECKHUE.
3aBUCHMOCTb CBOICTB
(hpeoHoB OT ux

cocraBa. /Jlex/

OIIK-3-31

1.1
JI1.2J12.2
J2.3
J12.4J13.1
Ol

KM1

P1

32

Pacuet 030HOaKTUBHBIX
(hpeoHOB U BEIOOD
AIBTEPHATHBHBIX
xnagareHToB. ITomydenue
MPOIYKTOB pa3fie/IeHUs
Bo3ayxa. /TIp/

OIIK-3-V1
OIIK-3-B1

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1

€|

KM1

P1

33

[IpuHUMIBI AEHCTBUSA
H/ICATHHBIX a0COPOIMOHHBIX
YCTAaHOBOK | yIETbHBIH
pacxoj Teria B HUX.
CpaBHuTeNbHAs
XapaKTEPUCTHKA PA3TUIHBIX
XOJIOIUIIBHBIX YCTAHBOBOK.
CTpY#HBIE TpaHC(HOPMATOPHI
teruia. /Cp/

40

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

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

KM1

P1




5. ®OHJ OHEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI [JIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon KontponrsHoe Iposepsiemeie
KM P — HHJMKATOPbI Bomnpocs! 11 noAroToBKN
KOMIETEeHIUH
KM1 DK3ameH OIIK-3-31 Bormpocsr k 3k3ameny
1. Knaccudukanus TpancgopMaTopoB TEIIOTHL
2. O6nactu npuMeHeHus TpaHCHOPMATOPOB TeIlIa.
3. IepcrieKTHBEI pa3BUTHS YCTAaHOBOK TPaHC(HOPMAIIMH TeTrIa.
4. Ponb TpancdopmaTopoB Tema B cucreMax
TEPMOCTAOMIU3AIMH PA3TUUHBIX OOBEKTOB.
5. OcHOBHBIE TpeOOBaHUS 1O YIEIBHBIM 3aTpaTaM SHEPruH,
3QPEKTUBHOCTH U HAJICKHOCTH.
6. Koa¢pdunuenTst, onpenenstomue 3QHeKTHBHOCTS.
7. [Tapo>xuaxocTHbIE U a0COPOLMOHHBIE YCTAHOBKU U
TPOIIECCHI B HUX.
8. JpoccenupoBanue, 0KUKEHUE PeajbHBIX ra3oB.
9. ["a305kUaKOCTHBIE TETUIOTPAHCPOPMATOPHL.
10. VY nenvHbIe 3aTpaThl 3HEpruM U dkcepruveckuid KIT
TepMOTpaHCc(HOPMATOPOB M CHCTEM TEPMOCTAOMITN3AIINN.
11. MeTtonbl pacueTa MHOTOCTYIIEHYAThIX U KaCKaJHbBIX
TpaHchopMaTOPOB Tera.
12. KpuorenHsie ycTaHOBKH U MPOIIECCHI B HUX.
13. Br100p Xi1amareHToB U XJIaJI0OHOCUTENEH IS
TpanchopMaTOPOB TeIIa.
14. OcHOBHBIEC TPeOOBaHUS K CBOMCTBAM 3THUX pabO4MX areHTOB:
TEpPMOJMHAMUYECKHE, TEXHUIECKHE W SKOJIOTHYECKHE.
15. 3aBUCHMOCTH CBOMCTB ()PEOHOB OT HX COCTABA.
16. OmnpeneneHne 030HOAKTUBHBIX (PPEOHOB U BBHIOOD
albTEePHATUBHBIX XJIaJareHTOB.
17. [Toyuenune poAyKTOB pa3lieNeHus] BO3IyXa.
5.2. Ilepedenn padoT, BbINOJIHsAEMbIX 10 JucnuiuinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoBepsiembie
WHIUKATOPBI CopeprxaHue paboTh
paboTsI paboTsI N
KOMITCTEHIINIT
P1 PI'P OIIK-3-Y1;0IIK-3- | PT'P comepxxut 1 Teopernueckuii BOIIPOC U OJHY 3a/1a4y Ha pacuer
B1 XOJIOUITbHOM (a0COPOIMOHHON HITH MapOKOMIIPECCOPHON) MAIIIMHBI

5.3. OuneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onncalme 6I/IJ'IeTOB, TECTOB M T.l'[.)

DK3aMeHAIMOHHBIN OMJIET MO JUCHHUIUINHE BKIIIOUAET B ce0sl 1Ba TEOPETUUECKHUX BOMPOCHI M 33auy 110 TeMaM, U3JI0KEHHBIM B 4
paznene nanHoit PITJ]. busersl xpaHsTcs Ha kadenpe u YTBEPKICHBI €€ 3aBEAYIOLIHM.

IIpumepsl 3a1a4 Ha SK3aMEH:
3amaua 1. dpeoHoBast XOJOIWIbHAS YCTAaHOBKA paboTaeT mpu TemiepaType ucnapeteuns t1=- 15C. Onpenenuts ynensHoe U
00BbEMHOE KOJIMYECTBO TEIJIOTHI, OTBOAUMOE 1 KI peoHa-12, eciu nap U3 HCTIApUTENs BBIXOJUT CyXUM HACHIIICHHBIM.

3agaga 2. @peoHOBas XOJIOAMIBHAS YCTAHOBKA X0IOAMIEHOM MomtHOCTEI0 Q0=100 kBT paboraer mpu Temneperype ncrnapenus t1=
-10C u Temnepatype konaeHcauu t4=20C. OnpenenuTs MacCOBBIM pacxo] LUPKyAUpyomero ¢gpeona-12 u o6beMHbIH pacxon
napa (hpeoHa, BCACBIBAEMOT0 KOMIIPECCOPOM YCTAHOBKH, €CITH Map M3 YCTAHOBKHU BEIXOIHUT CYXHM HACHIIICHHBIM.

3amauda 3. AMMuauHas XOJOJUIIbHAs yCTaHOBKA paboTaeT npu TeMieparype ucnapenus t1=- 15C u Temneparype KOHASHCAIIMH
t4=25[1C. OnpenenuTh XOJ0JUILHBIA KOIPPHUIIMEHT, €CIIM SHTAIBIINSA aMMHaKa Ha BBIX0Jie U3 KoMipeccopa i2=1896 k/Ix/kr. [Tap
W3 HCHAPHUTEIS BEIXOUT CYXHM HACHIICHHBIM.

3anaua 4. peoHOBas XOJOIWIbHAS YCTAaHOBKA X0N0AWIbHOM MomHOcThI0 Q0=118 kBT paGoTtaer mpu TemnepaTtype ucrnapeHus t1=
-15C u TemnepaType KOHACHCAIUH TIepe]l peryiupyrommmM BenTeneM t4=25C. OnpenenuTs MacCoOBbIi pacXo] HUPKYIUPYIOIIETro
(peoHna-12, X0I0IUIBHEIA KOXP(UIIIEHT U TEOPETHIECKYIO MOIITHOCTE KOMIIPECCOPA YCTAHOBKH, €CIIH SHTAIBIHNS Mapa (peoHa-12
Ha BbIXOJe U3 Komnpeccopa i2=610 k/[x/kr. [1ap u3 ucnapurens BBIXOJUT CYXUM HACBHIIICHHBIM.

3amgaga 5. AMMHUavHas XOJIOMMIBHAS YCTAaHOBKA XOIOMMIBHOM MomHOCTRI0 Q0=205 kBT paboTtaer npu TemMneparype HCIapeHus
t1=-10C u TemmepaType KOHACH AN Hepex perynupyomuM BerTeneM t4=2001C. OnpenenuTs CTaHIapTHYIO XOJIOUIBHYIO
MOIIHOCTH NPH TeMIeparype ucrnapenus t’=-1C u TemnepaType KOHAECHCALUU Nepe] peryIupylouM BeHTeneM t’4=2501C, ecau
K03 GHUIUCHT Ioadu KoMIIpeccopa [yt pabounx mapamerpos 0,7 1 K03 HUIHCHT 1T01a9l KOMIIPECCcopa Il CTaHIapTHBIX
napamerpos 0,63. [Tap u3 uciapuTens BBIXOAUT CyXUM HACBIILIEHHBIM.




3amaua 6. DpeoHoBast XOJOIUIbHAS YCTaHOBKA X0IOAWIbHON MomHOCTRI0 Q0=100 kBT paGoraer Ha Qpeone-12 npu Temneparype
ucnapenus t1=-51C u remrieparype KOHJIEHCAIMH TIepe]] peryaupyromuM BeHTeneM t4=25C. OnpeaenuTs X0JI0ANIbHBINA

KO3 (GHUIHECHT U CTAaHIaPTHYIO XOJOAMIBHYIO MOIITHOCTE YCTAaHOBKH IIPH TeMItepatype ucnaperus t’=-15C u Temneparype u
TeMIIepaType KOHACHCAIUHN Iepel perymupyomum BerreneM t°4=3011C, ecau TeopeTndecKkas MOIHOCTh KOMIIPEccopa yCTaHOBKU
N1=26 kBT 1 k03 PuLneHT nogaun Kommpeccopa s pabounx napamerpos 0,69. ITap u3 ncnapuresns BEIXOIUT CYXHUM
HACHIIICHHBIM.

3agaga 7. @peoHOBas XOJIOAMUNBHAS YCTAHOBKA X0NOAMIBHON MomHOCTEI0 Q0=105kBT paboTaeT mpu TemnepaType ucrnapeHus t1=-
15C u TemnepaType KOHACHCAIIUY Tepe peryimpyronuM BeaTuieM t4=251C. OnpeaenuTs HHINKATOPHYIO YIEIbHYIO
XOJIOAMJIBHYIO MOIITHOCTE MAIIMHEL, €CIIN SHTANBINS Hapa ¢ppeoHa-12 Ha BEIX0oze U3 Komipeccopa 12=604 k] K/KT 1 MHOUKAaTOPHBIN
KILJ 0,865. I1ap u3 ucnapureiis BBIXOJUT CyXUM HACBIIICHHBIM

3anada 8. dpeoHoBas XOJOJUIbHAS YCTAHOBKA XOJIOAWIBHOM MOIIHOCTRI0 Q0=102kBT paboTaeT npu Temmeparype ucnapeHus t1=-
501C u Temrepatype KOHISHCAINH TIepeNT peryupyromuM BenTmieM t4=25C. Onpenennuts 3QQekTHBHYIO yASTBHYIO MOIIHOCTh
MAIIIMHBI, €CIIH SHTANBINA Hapa ¢peoHa-12 Ha BeIxoae U3 koMipeccopa i2=610 kJx, uaauxatopusiid KILJI [1i=0,87 u
mexannueckuit KI1J[ 0,905. TTap u3 ucnapurenst BRIXOJUT CYXOi HACHIIICHHBIN.

KOMHLIOTepHOG TECTUPOBAHUEC IO pasaciiaM JUCHUIITITAHBI

Kakum 3aKk0HOM XapakTepHu3yeTcst TeTIONPOBOIHOCTh?
3akoHOM HproToHa

3akoHOM Dypbe

3akoHoM Credana- boabimana

Kak Ha3pIBaeTcs TeII000MeEH, eCIi Iepejiada Tema IPOXOINT 3a CUeT MIEKTPOMATHUTHBIX KoJieOaHHH?
KOHBEKLIUSA

TEIUIONPOBOJHOCTh

U3ITy4eHHe

B xaxkoM BHZE TEIII00OMEHHHKA NEpeiauyl TeIlla IPOXOIHUT TOJIBKO MPU JBHKCHUH?
KOHBEKI[HSI

TEeIIONPOBOAHOCTH

U3JIy4eHUe

Yro Takoe TEmIo0BoO# Hacoc?

TeMI0TpaHc(HOpMaTOpP, KOTOPHII CIYXKUT JUIA BBIPAaOOTKH TEIUIa U X0JI0a
YCTPONCTBO JJIsI TEPEKAYMBAHKSI TEIIA OT OJJHOIO 0OBEKTa — IPYTOMY
TGHJ'IOTpaHC(bOpMaTOp, KOTOpLIfI CJ'[y)KI/IT HpCI/IMyIJ_IeCTBCHHO I BLIpa60TKI/I TCILJIa

UYro Takoe TpaHc(hopMaTop TEIIOThI?

YCTPOMCTBO [UIs IEpEHOCa TEIIOTHI OT 00BEKTA C OTHOCUTENBHO HU3KOM TEMIIEpaTypoil — TEIUIOOTIATINKA K OOBEKTY ¢
OTHOCHUTENBHO BBICOKOM TEMIIEPATYPOH - TENIOMPUEMHUKY

YCTPOMCTBO IS IIOJIy4EHUs X0I0a

CIIeNMabHBII TEINI00OMEHHUK B KOTOPOM IIPE0Opa3yroT TEMJIO B XOJI0/

TparchopMaTOpaMu TeIIa HA3bIBAIOTCS CHCTEMBI, B KOTOPBIX OCYIIECTBIISIETCS:

OTBOJI PHEPTHHU B (hopMe Teria OT 0OBEKTOB C OTHOCUTEIBHO HU3KOH TeMIepaTypoil k IpHeMHHUKaM TelIa ¢ 60s1ee BBICOKO
TEeMIIEpaTypoil.

TIOJIBOJ PHEPTUH B (JOpME TeIrIa K 0OBEKTY C OTHOCHTENBEHO HU3KOH TeMIepaTypoi K IpHEeMHHKaM TeIlta ¢ 6oree BEICOKOH
TeMIlepaTypon

OTBOJ SHEPTHU B (opMe TeIIa 0T 00bEKTOB C OTHOCHTEIBHO BHICOKOH TEMIIepaTypoi K IPUEeMHHUKaM Terlia ¢ 6oJiee HU3KOi
TeMIIepaTypou.

TIOJIBOJ PHEPTUH B (JOPME TeIlIa OT 0OBEKTOB C OTHOCUTEIIFHO BEICOKOH TEMITepaTypoil K IpHEMHHUKAM TeIIa ¢ Oonee HIU3KOMH
TeMIepaTypou

Bbpyrto 3T0:

BEC

uMst GpaHIly3CKOTO YUEHOTO
XOJIOAMIIBHBIN KO3 QUITHECHT
uHaukaTopHbId KI1J]

IIpu TeruiocHaGXKEHUH OT KOTEIBHON YACIbHBIH PACX0O YCIOBHOIO TOIIMBA 3aBHCHT OT:
KIIJT

6pyrTo

HETTO

MECTOHAXO0XJACHUA KOTEIBLHOM

UeM BbllIe HAYaNBHBIE TapaMeTprl napa Ha TOL u Hke gaBneHus napa B oT0ope TypOuH, TEM:




GoubIie yriaoBoi Ko QUITEHT THHIH paBHBIA 3KOHOMUYHOCTH
MEHBbIIIE YrI0BOi K03 (UIMEHT JINHNI PaBHBINA SKOHOMUYHOCTH
MIOCTOSTHEH YTIIOBOM KOS (HITHEHT JIMHIH paBHBIH 3KOHOMUYHOCTH
OTBET HE yKa3aH

B uém 3akimouaercst padbora pedprrkepaTopa:

TIOJIBOZIE B OKPYKAIOIIYIO CPey TeIuia OT 00BeKTOB, TemrepaTypa TH KOTOpBIX HIKE TeMIIepaTypsl OKpyXalomieil cpebl
OTBOJIE B OKPYKAIOIIYIO Cpey TemIa 0T 00beKTOB, Temmeparypa TH KOTOPBIX BbIIIE TEMIEPATYPBI OKPYKAOIIEH Cpeabl
HO/IBOJIE B OKPYXAIOIIYIO Cpeay TeIIa oT 00beKToB, Temieparypa TH KoTOpbIX BbIIIE TeMIEpaTyphl OKpyXaromieil cpept
OTBOJIE B OKPYKAOIIYIO Cpey TeIIa OT 00BeKTOB, TeMmeparypa TH KOTOpBIX HIDKE TeMITepaTyphl OKPYKaIOIIeH CpeIsl

i cHaGXKeHUsI TEIIOM TOPOACKUX a0COPOIIMOHHBIX XOMOAUIBHBIX YCTAHOBOK 1€JIeCO00Pa3HO UCIIOIB30BATh:
BOJIOAMMHUAYHbIC a0COPOIIMOHHBIC XOJIOAUIBHBIC YCTAHOBKH

CUCTEMBI KOHTUITHOHUPOBAHUS

CUCTEMBI TerIo(pUKaIm

OpOMHCTOUTHEBBIC A0COPOIIMOHHBIC XOJIOAUIBHBIC YCTAHOBKH

IIponecc BeIpaBHUBaHUS CKOPOCTEN B KAMEPE CMEILIEHHsSI CTPYHHBIX allllapaTOB COIIPOBOKAAETCSL:
U3MEHECHUEM JIaBIICHUS

U3MEHEHUEM MacChl

U3MEHEHUEM CHIIBI

U3MEHEHUEM TEMIIEPATypPhL

Jlo cepenuHbI MPOIUIOTO CTOJIETHS €MUMHCTBEHHBIMHI UCTOYHHKAMH OXJIQXKICHHUS OBLTH:
€CTECTBEHHBIN XOJIOJ U 3aIachl JIbJIa

3a11acel Jb1a

€CTECTBEHHBIN XOJIO

OTBET HE yKa3aH

[TosiBnenue MOJIY4CHUA UCKYCCTBCHHOI'O X0JIoAa IMyTEM TpaHC(bOpMaL[I/II/I TCIJ1a KOPCHHBIM 06pa30M HU3MCHUIIO:
Juarias’oH u MaciITabbl MCIIOJIb30BaHuUs BEICOKUX TeMIICpaTyp

00J1aCTH MCIOJIb30BaHUS BEICOKHUX TeMmeparyp

JyarasoH u MaciTaObl HCIOJIB30BAaHUS HU3KUX TEMIICpaTyp

00J1aCTH MCITOJIH30BAHMS HU3KUX TEMIICpaTyp

Ha xakue 1Ba BHJa MOXHO Pa3AeIUTh YCTAHOBKH AT TpaHC(HOPMALIUH TeIlIa 110 MPUHINIY PaboTHI:
NApOKUIKOCTHBIE U I'a30BbIE

TEPMOZJIEKTPUUECKHE U MEXaHUUECKHE

KOMIIPECCUOHHBIE U CTPYHHBIE

COPOIIMOHHBIE U Ta30KUKOCTHBIE

[IpuHIMT PabOTH KOMIPECCHOHHBIX YCTAHOBOK OCHOBAH:!

Ha MOHIDKEHUH JaBICHHS MOCPEICTBOM MEXaHUYECKOTO MIIM TePMHUYECKOTO BO3JEHCTBUS HA pabOUHii areHT

Ha MOBBIIIEHUH JaBJIEHUS TOCPEICTBOM MEKTPUUECKOTO MU ANEKTPOMArHUTHOTO BO3/eHCTBHA Ha pabouuii areHT
Ha MOBBIIIICHHUH JIABJICHUS ITOCPEICTBOM MEXaHHYECKOTO MM TEPMUIECKOTO BO3/ICHCTBISI Ha paboyunii areHT

Ha MOHIDKCHUH JTABJIEHUS IOCPEICTBOM MIEKTPUIECKOTO MM 3IEKTPOMArHUTHOTO BO3IEHCTBIS Ha pabodHii areHT

KoMmmpeccnoHHBIE YyCTaHOBKH JIENATCS HA!
NapO>KUIKOCTHBIE, FA30KUIKOCTHBIE U [a30BbIE
KOMITPECCUOHHBIE, COPOLIMOHHBIE U CTPYyIHbIE
MapOXUIKOCTHBIE, COPOIIMOHHBIE U Ta30BbIE
Ta30)KAAKOCTHBIC, COPOIIMOHHBIE M KOMIIPECCHOHHBIE

Kakas sHeprus ucrnosb3yercss B KOMIPECCHOHHBIX YCTaHOBKAX:
BHYTPEHHSS WM 3JICKTPUYECKas

MeXaHUUeCKas WIN NOTECHIUAIbHAs

JJIEKTPOMArHUTHAS WU KMHETUYECKas

DJIEKTPUYECKAs MM MEXaHUYECKast

OCHOBHBIM aNmnapaToM MMapa’’KeKTOPHBIX XOJIOIUIBHBIX YCTAHOBOK CITYXKHT:
KOHJEHCAaTHBIN HAcoC

MOTIJIaBKOBBIM BEHTUIIb

CTPYHHBIN 2KEKTOP

JIpOCCENbHBII BEHTUIIb

[MpuHIUT paboTH COPOIMOHHEIX YCTAHOBOK OCHOBAH Ha!
TIOBBIIICHHUH JABJICHUS pab0dero Tea MpHy I0CIeJ0BaTEIbHOM OCYIIECTBICHUH TEPMOXUMHYECKUX PEAKINH OTIOMEHUS pabodero
areHTa COOTBETCTBYIOIINUM COPOEHTOM C OTBOJIOM TEIlIa, a 3aTeM BblJeTIeHHs pabouero areHTa u3 copoeHTa, COIpoBOKAAEMOTO




[OJIBOJIOM TeEILIa

HOHKEHNH JaBJIeHHs pabovero Tena Ipy MOoCIeJ0BaTeIbHOM OCYIIECTBICHHN TEPMOXHUMHUYECKUX PEAaKIUi MOTTIOIEeH s pabodero
areHTa COOTBETCTBYIOIIUM COPOSHTOM C ITOJBOJIOM TEIlIa, a 3aTEM BBIICICHUS PaO0UEro areHTa U3 COpOEHTa, COIPOBOXKAAEMOTO
OTBOJOM TeIlIa

MOBBIIIEHUH JaBIICHUS paboYero Tena IMpu MociaeJ0BaTelbHOM OCYIECTBICHUH TEPMOXUMHUYECKUX PEAKIUi MOIIOIeHUs: paboyero
areHTa COOTBETCTBYIOIIUM COPOSHTOM C ITOJJBOJIOM TEILIa, & 3aTEM BBIIEIICHUs PA00YEro areHTa U3 CopOoeHTa, COIPOBOXKAAEMOTO
OTBOJIOM TeIUIa

MOHIDKCHUH JaBJIeHHUS pabouero Tena MpH MOCIeA0BaTEIbHOM OCYIIECTBICHIH TEPMOXHUMUYECKHUX PEAKIUil MOTIOMeH:Hs pabouero
areHTa COOTBETCTBYIOIIUM COPOSHTOM C OTBOJIOM TEILIA, a 3aTEM BBIACNICHHUs pabovero areHTa u3 CopOoeHTa, CONPOBOXKAAEMOT0
MOJBOIOM TEIIa

IHukn Jlunne:

JIPOCCETUPOBAHUC

COUYETaHUE JPOCCETUPOBAHUS C PETeHEPATHBHBIM TETTIO0OMEHOM
TEII000MEH

COYETaHUE JPOCCETUPOBAHUS C KOHBEKTUBHBIM TEILIO0OMEHOM

CrpyiiHble yCTAHOBKH OCHOBAaHbI Ha:

WCTOJIb30BaHUM KHHETHYECKOH SHEPTUH MMOTOKA Iapa WM ra3a AJs MOBBILICHHUS aBIeHHs pabouero areHTa
UCIIOJIb30BaHNUH ITOTECHIIMAIBHOM SHEPTHH MTOTOKA Mapa WU ra3a JUIs HOHIKCHUS JaBIeHHs pabodyero areHTa
WCTIOJIB30BaHUM AIIEKTPOMATHUTHOW SHEPTHH TIOTOKA Tapa MK ra3a JUIsl MOBBIIIEHHUS TeMITEpaTyphl paboduero areHTa
WCTIOJIb30BaHUH MEXaHMUECKON SHEPTUHU MOTOKA Mapa Wi ra3a Juis HOHWKEHHsI TeMIIepaTypsl pabodero arenra

Kaxkoii muki ocymmecTBisercs B TpaHcopMaTopax Tema ¢ THKITHISCKUMH MTPOIIECCaMHU:
000pPOTHO-3aMKHYTHIH

Pa30MKHYTBIN

3aMKHYTBII

OTBET HE yKa3aH

ITpumepoM UKIIA ¢ HECTAIIMOHAPHBIMH MPOLIECCAMH MOXKET CITYXKUTh:
oOpaTHbIi KT KapHO

ki CtupauHra

nuki1 Penkuna

uukia Juzens

Kakoii Uk ocyrmecTBisieTcs B TpaHC(hOpMaTOpax TeIuia ¢ KBasHIUKINUYECKUMH IPOLECCaMU:
3aMKHYTBIN

OJTHO3HAYHEIH OTBET HEBO3MOXKEH

000pPOTHO-3aMKHYTHIH

Pa30MKHYTBIN

PaBOMKHyTI)Ie IIPOIICCCHI TUTIA KBa3UITUKIIOB IIPUMEHAIOTCA B CUCTEMAX, I'/IC UCITOJIB3YCTCA:
BOJA

aTMocdepHbIit BO31yX

nén

¢peon

B TpanchopmaTopax Temia ¢ HEIUKINYSCKUMHE IPOLIECCaMHU ITapaMeTphI B IIpoliecce paboThI:
YMEHbBIIAIOTCS

YBEITHYHBAIOTCS

HE MCHSIOTCS

OTBET HE yKa3aH

3aciyra pa3pabOTKU KackaJHOTO METO/1a IPUHAJICKHT:
K.JIunne

P.Iluxre

P.Ctupnunry

C.Kapno

Pereneparus k nmpsMoMy nUKITy ObITa H300peTeHa:
P. Munnepom

3.Jlenyapom

I' Tpunxiepom

P.Crupnunrom

Perenepanus k 06paTHOMY IHKITY ObllIa H300peTeHa:
B.Cumenconom
J.bpaititonom




H.Jxoynem.
H.Otrto0

B uém 3aximtodaercs uaes KacKaJHOrO METOAA:

OJIMH HaXOMSIIMICS BBIIIE IO TeMIIepaTypaM LUKII IepeaaéT TemIo pacloI0KeHHOMY HIXKe HIIH Hao00poT
Ka>K/IbIil HAXOISIIMHCS BBILIE TI0 TEMIIEPATypaM LUKII IepenaéT TeTUIo PacloI0KeHHOMY HI)KE UITH Ha000poT
OJIMH HaXOIAIINICS HIDKE TI0 TeMIIepaTypaM UK MepefaéT TEIIo PacIIOIOKEHHOMY BBIIIE M Ha000poT
KaXKIBIH HaXOISIIMICS HIDKE IO TeMIIepaTypaM UK epeJaéT TEIIo PacIoIoKEHHOMY BhIIIE I Ha000poT

OO0mmii TepMOTUHAMUYECKUI METO] aHAIN3A:
XUMHYECKUH

(uznueckuit

9KCEPreTHUECKUH

SHTPONUYECKUN

Mepa MMPEBPAaTUMOCTH SHEPIUU CUCTEMBI:
OKCCPIrust CUCTCMBI

OHTAJIBIINA CUCTCMBI

OHTPOIHNS CUCTCIIbI

OHEPIHs CUCTCMBI

DKCeprust CHCTEMBI OCTaeTCsI HEM3MEHHON TOJIBKO TIPH:

HpH HEOOPaTUMOM IIPOBEACHNH BCEX MPOIIECCOB, MPOTEKAIOIIMX KaK BHYTPH He€, Tak U NP B3aUMOJICUCTBUH C OKpYKaromei
cpenoit

IpH 00paTUMOM MPOBEIECHUH BCEX MPOIECCOB, MPOTEKAIOINX KaK CHAPYXKH Heé, Tak U IPH B3aMMOJICHCTBHHU C OKpY>KaromIei
cpenoit

IpH HEOOPaTUMOM IIPOBEACHUH BCEX MPOLIECCOB, MPOTEKAIONINX KaK CHApYKH He€, Tak M IIpU B3aUMOJICHCTBHUHU C OKPY)KarolleH
cpenoit

Ipu 00paTUMOM MPOBEIEHUU BCEX MPOIECCOB, MPOTEKAIOIINX KaK BHYTPU HeE, TaK U MU B3aUMOJEHCTBUH C OKpyXKarolieil cpenoi

Juccunanueii Ha3pIBaeTcs:

MEePEX0/]l YaCTH IHEPTUU HEYNOPST0YCHHBIX IPOILIECCOB B SHEPTUIO YIIOPSIOYEHHBIX IPOIECCOB, B KOHEYHOM CUETE - B BOJLY.
Nepex0/ YaCTH SHEPTUH YIOPSAOUEHHBIX IPOIIECCOB B DHEPTHIO HEYTIOPAJOUSHHBIX MPOLIECCOB, B KOHEYHOM CUETE - B TEIJIOTY.
[epex0/1 YaCTH SHEPTUH HEYIOPSIOUEHHBIX IPOLIECCOB B SHEPTUIO YIIOPSIOUEHHBIX POLIECCOB, B KOHEYHOM CUETE - B XOJIO/.
MEePEXO0/]l YaCTH IHEPTUH YHOPAIOUYEHHBIX ITPOLIECCOB B 3HEPTHIO HEYIOPSI0YCHHBIX MPOIECCOB, B KOHEUHOM CUETE - B BO3YX.

IlepBoe Hayano TEPMOAMHAMHKHU:

HE yCTaHaBJIMBacT HUKAaKUX OIPaHUYCHUI epexoaa OJJHOTO BUIA SHEPTHH B APYTOH, BaXKHO TOJIBKO, YTOOBI COXpaHsIach X
pa3sHOCTh

yCTaHABIUBAET ONpe/eIeHHbIe OTPAHUUCHNUS NTepexo/ia OJHOTO BUA SHEPTHHU B IPYTOH, BaXKHO TOIBKO, YTOOBI COXPAHSIAch UX
cymMMa

HE YCTaHAaBIMBACT HUKAKUX OTPAaHMYCHUH Mepexoa OIHOTO BH/Ia YHEPTUH B APYTOH, BaKHO TOJIBKO, YTOOBI COXPAHsIIACh HX CyMMa
YCTaHABIUBAET OINpe/eIeHHbIe OTPAHUUCHNUS NTEPeX0/ja OJHOTO BUIA SHEPTHHU B IPYTOH, BaXKHO TOIBKO, YTOOBI COXPAHSIACh UX
pasHOCTh

Bropoe Hauano TepMOIMHAMUKY:

HAKJIa/[bIBA€T JOMOTHUTEIBHO ONpe/elIeHHbIe OTPAaHUYEHHS Ha IPeo0pa30BaHUe SHEPTUU

HE HaKJIa/[bIBACT JAOTOJIHUTEIIBHBIX ONPE/IEICHHBIX OIPaHUYEHUH Ha IpeoOpa3oBaHNue SHEPTHU
HAKJIaJ[BIBACT JIOTIOJTHUTEIIFHO HEKOTOPIE OTPAaHNYCHHMS Ha IPeoOpa30BaHIe SHEPTHH

He HaKJIabIBAeT JOMOIHUTEIBHO HEKOTOPBIX OTPaHHUYCHUH Ha MIpeoOpa3oBaHue SHEPTUN

UYTo CITy’)KUT WACATBHBIM IIUKIOM KOMIIPECCHOHHBIX TPaHC(OPMATOPOB TEIUIa MIPH IMOCTOSIHHBIX TEMIIepaTypax TeIUIONPpUEMHUKA U
TeIJIOOTJaTIHKA!

uukn CTUpIUHTa

oOpatHbIi 1uKIa KapHo

uuki Penkuna

npamMoii nukn Kapuo

B kakux ycTaHOBKaxX MPHUMEHSETCS BOJA KaK XJIJOTCHT:
KOMITPECCHOHHOTO U TIOPIIHEBOTO THUIIA
PKEKIMOHHOTO U KOMIIPECCUOHHOTO THITA

MOPIIHEBOrO U aOCOPOIIMOHHOTO THITA
a0COPOIIMOHHOTO B MKEKIIMOHHOTO THITA

B kakux ycTaHOBKax MIMPOKO MPUMeHseTcs XinanareHT NH3:
B Ta30BBIX

B IIOPIIHEBBIX

B KOMIIPECCHOHHBIX




B 2KCKIIMOHHBIX

YTo OTHOCHUTCS K HCJOCTAaTKaM aMMHaKa:

Maxy4e€CThb, BEICOKAA BA3KOCTH U T'OPIOYECTh MPU HU3KNUX KOHICHTPAIUAX B BO3AYXC
AAOBUTOCTD, B3PBIBOOIIACHOCTDH U TOPIOYCCTD IIPU HU3KUX KOHLHCHTpALMAX B BO3AYXE
AA0OBUTOCTb, B3PBIBOOIIACHOCTD U IT'OPHOYCCTD IIPU ONPCACIICHHBIX KOHICHTPALUAX B BO3AYXC
MMaxy4eCTh, HU3KasA BA3ZKOCTH U TOPIOYCCTH IPU BBICOKNX KOHIICHTPAIUAX B BO3YXC

Urto oTHOCHTCS K HelocTaTKaM JiByokucu yriepoga CO2:

HU3Kask KpUTHYECKAs TEMITEPaTypa MPU CPAaBHUTEIBHO BEICOKOM KPUTHICCKOM JABIICHHN
BBICOKAsI KpUTHUYECKAs TEMIIEpaTypa IPU CPABHUTENLHO BEICOKOM KPUTHIECKOM JaBICHUN
HU3Kasi KpUTHUECKasi TEMIIepaTypa Mpy CPAaBHUTENBHO HU3KUM KPUTHUECKOM JaBICHUHI
BBICOKAsl KpUTHYECKAs TEMIIEpaTypa IMpU CPAaBHUTEINBHO HU3KUM KPUTHUECKOM JIaBJICHUH

B kakux ycraHoBkax Hanbonee pacpocTpaneHs! xnagarenTsl ®-12 CF2CI12u @-22 CHF2CI:
B KaCKaJIHBIX XOJOAMIbHBIX YCTAaHOBKaX

B pedprokepaTopax

B KOMIIPECCHOHHBIX aBTOMAaTH3UPOBAHHBIX XOJOAUIBHBIX YCTAHOBKAX

B KPHOTEHHBIX YCTaHOBKaX

B kakux ycTaHOBKaxX MCIIOJIB3YIOTCSA TIIABHBIM 00pa3oM Hu3KoTemIepaTypHblie xinagareHTsl ©-13 CF3Clu ®-14 CF4:

B BepXHEH CTYIeHN KaCKaIHBIX XONOAMIBHBIX YCTAHOBOK H B pedprkeparopax, paboTaromuX Ha CMECH OJJHOTO areHTa
B HIDKHEH CTYIIEHH KAaCKaJHBIX XOJOAWIbHBIX YCTAHOBOK U B peprrKepaTopax, paboTaroMMX Ha CMECSX areHTOB

B CpeIHEH CTYIIEHN KacKaJIHBIX XOJIOMIBHEIX YCTAHOBOK M B pedprokepaTopax, paboTalomuX Ha CMECSX areHTOB

B HIDKHEH CTYIICHHU KacKaJHBIX XOJOIUIBHBIX YCTAHOBOK U B pedprokepaTopax, paboTarOINX HA CMECH OTHOTO areHTa

Yt0 MCIop3yeTcs B Ka4yecTBEe pabounX areHTOB MpH TemiepaTtypax ot 80 mo 27 K:
MeETaH, aproH U refui

BO37yX, HEOH U a30T

BOJIOPOJI, HEOH U renuit

a3oT, (hpeoH u renuit

Uro Ha3bIBAETCS XJIaJOHOCUTENIEM:

JKUJIKOCTh TEMIIEPATyPa 3aTBEPACBaHUs KOTOPBIX CyLIECTBEHHO HIKeTo.C
JKUJIKOCTh TEMIIEPATYpa 3aTBEPAEBaHUs KOTOPBIX CyHIECTBEHHO Bbliie TH
JKUJIKOCTb TEMIIEPATYPa 3aTBEPAECBaHUSI KOTOPBIX CyLIECTBEHHO BhIleTo.c
JKUJIKOCTh TEMIIEPATyPa 3aTBEPACBaHUA KOTOPBIX cyllecTBeHHO Hke TH

Onpenenuts 3xcepruro 4820 xJIx xo0104a, IOTYYEHHOTO IIPYU TEMIIEPAType KUIEHUs Kuakoro aszora Ts= 82 K.
11650 xx
12050 x/Ix
14020 xJIx
13570 x[Ix

IMTapoXUIKOCTHBIE KOMIIPECCHOHHBIE TPaHC(OPMATOPHI TEIUIa KaK XOJOAMIBHBIC, TAK U TEINIOHACOCHBIE XapaKTEePU3YIOTCS TEM, UTO
ux paboTa mpoTeKaeT IIaBHEIM 00pa3oM B 00JIacTH:

BJIQ)KHOTO T1apa

CyXOro mnapa

HACBHIIEHHOTO T1apa

HEHACHIIEHHOT0 napa

Be100p unca cTymeHel cxxaTus 3aBUCHT OT:
ycnoBuii €€ pabOTHI 1 HA3HAYEHHS YCTAHOBKU
o0acTu MpUMeHEeHUs ¥ YCI0BUi e€ paboThl
Ha3HA4YCHUs YCTAHOBKH M YCIOBHH e€ paboThl
001acTH IPMEHEHHS ¥ Ha3HAYEHHS YCTAaHOBKH

B ciyuae korna TpaHcdopManys TemIa B OJHOH YCTaHOBKE OCYIIECTBIISICTCS Ha Pa3HBIX TEMIIEPATyPHBIX YPOBHSX IPUMEHSIOTCS:
MHOTOCTYIIEHYATble YCTAHOBKY BMECTO OJITHOCTYIIEHYAThIX

MHOTOCTYIIEHYATbIe YCTAHOBKU BMECTO ABYXCTYIIEHYATBIX

JIByXCTYIICHYaThIE YCTAHOBKU BMECTO OJHOCTYIIEHYAThIX

OJIHOCTYIIEHYAThIC YCTAHOBKU BMECTO JBYXCTYIIEHYATBIX

Kakoe BeniecTBo noka3blBacT JaHHAS IITPUXOBKA: --- - ---
BOJIOPOJ

ci1a0bIii aMMHIAYHBIN pacTBOP

KpEINKUI BOJO0aMMHAYHBII pacTBOp

SKUJIKUHA aMMHaK




OCHOBHOE TIPEUMYILECTBO KACKaJHBIX YCTAHOBOK 3aKIIIOYACTCSL:
B BO3MOKHOCTH pabOTHI B HEOOJIBIINX HHTEPBATIAX TEMIIEPaTyp
B BO3MOXKHOCTH pabOTHI B HU3KUX HHTEPBATIAaX TEMIICpaTyp

B BO3MOXXHOCTH Pa0OThI B OOJIBIINX HHTEPBAIaX TeMIeparyp

B BO3MOKHOCTH PabOTBhI IPH a0COIIOTHOM HyJIe

Omnpenenuts yaeIbHBIN pacXof AIEKTPO3HEPTHH Ha BBIPAOOTKY X0JI0a ISl YCTAHOBKH XOJIOJONPOU3BOIUTENBHOCTI0 Qo= 2,93
k/Ix/c. MomHoCTh BaeanbHoro kommnpeccopa NB= 1,5 kBt. Buyrpennuii aquabaTHblil 1 sinekrpoMexannueckuii KITJT
KOMITpeccopa COOTBETCTBEHHO paBHBIL: 1i=0,8; 13mM=0,85.

0,753

0,596

0,845

0,689

HarnerarenbHble MalllMHbI npeaHa3sHavuCHbl JIs:
IIOHMXKCHMUSA JaBJICHHA U COKHXKCHUA pa60qer0 TClIa
TOBBIMICHUA JABJICHUA U UCTAPCHUA pa60qero TCIIa
TMOHWKCHUSA NaBJICHUA U IEPEMEIICHUA pa60qero TCJIa
TMOBBIIICHUA NaBJICHUA U IICPEMCIICHUA pa6oqer0 TCJIa

Hacocs! 1 BeHTHIATOPH! BBEIIOJIHSIOT B OCHOBHOM (DYHKIIUIO:
JlaBJICHUS

HepeMelIeHus

CKMKEHUS

UCIIApEHUS

MarmuHel, paboTaromye Ha C)KIMaeMoM pabodeM Tee:
BEHTHJISITOPBI

KOH/ICHCATOPEI

HacoChl

KOMITPECCOPHI

PacimmpurensHble MallvHBI TPEAHA3HAYEHBI JIA:

BHYTPEHHETO OXJIAX/CHUS Pab0dero Tella yCTAaHOBKH IIPH €T0 PacIIMPEHHH C OTJadel BHyTPpEeHHEH paboThI
BHEIITHETO OXJIAKAECHHU pabouero Teiaa yCTaHOBKY IIPU €r0 PACHIMPEeHHUH ¢ OTAadell BHyTpeHHel paboThI
BHYTPEHHET0 OXJIaXJICHHs pab0vero Tena yCTaHOBKHM IIPU €ro PAaCIIMPEHUH C OTAAueH BHEIIHEH paboTh
BHEIIHET0 OXJIAXKACHHUS pabodero Teixa YCTaHOBKH IIPU €r0 PacIInpEeHNH ¢ OTAa4eil BHENTHEH paboThI

B mammnax 00beMHOT0 AEHCTBHS U3MEHEHHUE JaBlIeHUs pabovero Teaa MpOUCXOIUT B CIEACTBUU:

M3MEHEHUs 00bEMaA B pe3yJbTaTe B3aUMOCHCTBISI paboUero Tejia 1 MepeMenIaronerocs 3IeMeHTa MaIIHbI
W3MEHEHUS TEMIIEpaTyphl B pe3ylbTaTe B3aUMOJISHCTBHUS pabovero Tea 1 mepeMearonerocs dIeMeHTa MaITHHBL
M3MeHeHUs 00béMa B pe3yabTaTe B3aUMOACHCTBHS pabOUero TeNla U HETOABHKHOTO 2JIEMEHTa MAIIMHbI
M3MEHEHUs TeMIIepaTypsl B pe3yyibTaTe B3aUMOICHCTBHUSA pabovero Tena U HEMOABM)KHOTO dJIEeMEHTa MAIIUHBI

B MammHax KHHETHYECKOTO )IeI\/'ICTBI/ISI NU3MCHCHUE NABJICHUA U TEMIIEPATYPBI JOCTUTACTCA l'[yTéMZ
HCTIOJIb30BaHU ABMIKYIIUX CUJI B IIOTOKE JaBJICHUS

HCIIOJIB30BaHUA MHEPIIUOHHBIX CHUJI B ITIOTOKE pa60qer0 TClIa

HCTIOJIB30BAHUA I'PaBUTANMOHHBIX CHJI B IIOTOKE pa60qero TCJIa

HCTIOJIB30BaHNS MHEPIIUOHHBIX CHUJI B IOTOKE AaBJICHUSA

ITpu TopMOKEHUHN TTOTOKA, IMEIOIIETO 3aITac KHHETHIECKOM SHEpTHH, JaBJICHNE padodero Terna:
HE MEHSETCS

yObIBaeT

BO3pACTaeT

OTBET HE yKa3aH

HpI/I paClIMpCHUH IMOTOKAa C BHEIIHKUM OTBOJOM SHEPIUU TEMIIEpATypa pa60qer0 Tea:
ITOHMXKACTCA

HC U3MCHACTCA

MOBBIIIACTCA

OTBET HC YKa3aH

Typboxommnpeccops! ¥ TypOoAeTaHAEePHI IPUMEHSIOT IPH CYIIECTBCHHO:
0O0JIBIIMX PACcX0/1aX ra30B U HEOOJIBIIMX OTHOIICHHSX AABICHUN
HEOOJBIINX PAacXo/iax ra30B M OONBIINX OTHOIICHHSX JaBICHUN
MEJIKUX PACX0JaX ra30B U MEHBIINX OTHOLICHUSX JaBICHUI

6oNBIINX pacxoJax ra3oB U MEHBIINX OTHOLIEHUSX JaBICHUH




B aguabaTHOM KOMIIpeccope U JeTaHiepe OTCYTCTBYET:

CTEIATbHO OPTaHW30BAHHBIA TEIUIOOOMEH ¢ BHYTPEHHEH cpenoit
CHeNMaIbHO OPTaHU30BAHHBIN TEII0O00MEH ¢ BHELTHEH cpenoi

CHeLUaIbHO OPTaHN30BaHHBIN TEMJI000MEH ¢ BHYTPEHHEH U BHELIHEH cpenoii
OTBET HE yKa3aH

HeannabatHblii KOMITpeccop 3TO:

MallliHa, B KOTOPO#, HAPOTHB, HHTEHCU(HUIIMPOBAaHA TEIUIOOTa4a OT paboyero Teaa BO BHEIIHIOW CPEay A/ YMEHbIICHHS
paboThI, 3aTpauyuBACMON Ha CKATHE

MaIlliHa, B KOTOPO#, HAPOTHUB, HHTEHCU(UIIMPOBAHA TETUIOOTa4a OT pabovero Tejaa BO BHYTPEHHIOIO Cpely sl YBETHUICHUS
paboThl, 3aTpayrBacMOi Ha pacIIPEHHE

MallliHa, B KOTOPO#i, HAPOTHUB, HHTCHCU(UIIMPOBaHA TEIUIOOTAa4a OT paboyero Teia BO BHEIIHIO CPeay JJs YBEITHUYCHUS paObOTHI,
3aTpauyuBaeMoil Ha pacIIupeHue

MallliHa, B KOTOPOii, HAPOTUB, MHTEHCU(UIIMPOBAHA TETUIOOTAaua OT paboyvero Teia BO BHYTPEHHIO cpery ISl yMEHbIISHNUS
paboThI, 3aTpauyuBACMOM Ha CKATHE

HeannabatHblit neranaep 31o:

MaIlIiHA, B KOTOPO# B MPOLIECcCe PACIIUPEHHUS OTBOAUTCS TEIUIO OT OXJIaXKJaeMOro 00beKTa
MallliHa, B KOTOPO# B MPOIIECCE CKATHUS MOABOIUTCS TEIIO OT OXJIAXKIAEMOT0 00BEKTa
MallliHa, B KOTOPO# B POIIECCE CKATUS OTBOIUTCS TEIUIO OT OXJIKIAeMOT0 00BhEeKTa
MallliHa, B KOTOPOl B POIIECCe PaCIIMPEHHUs TOABOJUTCS TEIJIO OT OXJIAXAAeMOTro 00beKTa

ITo yncny cTynenell cxaTus MallUMHbI pa3AeisioTcs Ha:
OJIHOCTYIIEHUYATBIC U IBYXCTYIIEHUAThIE
OJIHOCTYIIEHYAThIE U IBYXCTYIIEHYAThIE
MHOTOCTYIIEHYAThIE U OAHOCTYIIEHYAThIE
JIByXCTYIIEHYaTble U MHOTOCTYIIEHUAThIE

B PaCIMPUTEIIbHBIX MalllMHAX MHOT'OCTYIIEHYATOC paClIMPEHUE C IIPOMEIKYTOYHBIM ITOJABOAOM TEILIA IIPUBOAUT:
K YMCHBIICHHUIO XOJIOAOIMIPOU3BOAUTCIbBHOCTH

K YBCJIIMYCHUTIO XOJIOAOIIPOU3BOAUTEIIBHOCTU

X0JOAOIPOU3BOANUTEILHOCTD HE U3MEHACTCA

OTBCT HC YKa3aH

I'epMeTHYHOCTH MAIIMHBI JUKTYETCS KaK LeIecO00pa3HOCThIO H30JSIIHUN €€ BHYTPEHHUX 00BEMOB OT:
BHYTPEHHEU U OKPYXKAIOIIEH CpeIbl

BHYTPEHHEHU CpeIbl

OKpY’Karoleil cpesbl

OTBET HE yKa3aH

BennunHa nagmmpoKo UCIIONIB3YETCs JUI OLEHKH Ka4eCTBa IPOoLecca:

B HEOXJIAKIAEMBIX CTYIIEHSAX KOMIIPECCOPOB, a TAKXKE Ul OLICHKY IIPOLECCA B HEOXJIAXK1aeMOM MalIMHE B LIEJIOM 110 KOHEUHBIM U
HayaJbHbIM lIapaMeTpam

B OXJIQX/Ia€MbIX CTYNEHIX KOMIIPECCOPOB, a TAKXKeE AJIS OLEHKH IIPOIlecca B HEOXJIAKJAEMOM MalllMHE B IIEJIOM 10 KOHEYHBIM U
HaydalbHbIM IapaMeTpaM

B HEOXJIAKAAEMBIX CTYIIEHSIX KOMIIPECCOPOB, a TAKXKE Ul OLICHKH IIPOLECCA B OXJIAKJAEMOM MaIlIMHE B LIEJIOM 110 KOHEYHBIM U
HayaJbHbIM IIapaMeTpam

B OXJIaX/Ia€MbIX CTYIEHIX KOMIIPECCOPOB, a TAKXKE AJIS OLEHKH IIPOIlecca B OXJIaXAaeMON MAIIMHE B LIEJIOM 110 KOHEUHBIM U
HayaJbHbIM IIapaMeTpam

I'naBHBIE HENOCTATKHU MOPIIHEBBIX MAIINUH CBSI3aHBbI C:

3HAYUTENIbHBIMU MHEPLUOHHBIMU YCUIMSMU B IPUBOJHOM MEXAHU3ME IIPH MAJIBIX CKOPOCTSIX U € 3arPsI3HEHUEM MacllOM WIH
JIpYroil cMa3Koi LUIMHIPOB CKUMAEMOTO Tea.

HE3HaYUTEIbHBIMU HHEPIIMOHHBIMU YCHJIMSIMU B TIPUBOJJHOM MEXaHH3MeE IPH OOJIBIINX CKOPOCTSAX U € 3arpA3HEHHEM MAacllOM MU
Jpyroi cMa3Koi LHUIMHAPOB CKUMAEMOIo Tea.

3HAYNUTEIbHBIMI HHEPIUOHHBIMY YCUINSMHU B IIPUBOJHOM MEXaHU3Me IPH OONBIINX CKOPOCTAX U C 3arpA3HEHUEM MAacJIOM UITH
Jpyroi cMa3ko# UIMHAPOB CKUMAEMOTO TeJa.

HE3HAUUTEIbHBIMY MHEPLIMOHHBIMY YCHIIUSIMU B IIPUBOJTHOM MEXaHHU3ME IPU MaJIbIX CKOPOCTSIX U C 3arpsi3HEHUEM MACJIOM WU
Jpyroii cMa3Koi LHUIHHAPOB CKUMAEMOIo Tea.

O0BeMHast TPOU3BOTUTEIFHOCTD TOPITHEBBIX KOMIIPECCOPOB OrPaHUYCHA!
pa3MepamH IIIHHAPOB U YHCIOM 000pPOTOB

4acTOTOW BpAILlCHHUS Bajla ¥ XOIOM IOPIIHS

XOJIOM HOPILHS U pa3MepaMu LHHIUHIPOB

pa3MepamMH IHIMHAPOB M YaCTOTOH BpaIlleHHs Bajia

[Tpumenenne MeMOpaHHBIX KOMIIPECCOPOB 1IENIECO00Pa3HO MPH:




MalbIX pacxojax pabodero tena
0OJBIINX pacxoaax paboyero Tena
HEeOOJBIINX pacxoax pabovero Teia
OTBET HE yKa3aH

Hpouecc CXKaTHs B NOPIIHEBBIX KOMITPECCOPAX OCYHIECCTBIIACTCA B HUJIMHAPC B PpE3YJIbTATE!

BO3BPATHO - BPAIaTCIIbHOC ABMKCHUA TOPIIHA U U3MEHEHUA BCJICICTBUC 3TOTO pa60qero o0bema IUIMHIpa
IMOCTYNATEJIbHO - BPAIATEIIbHOC ABUKEHUS TOPIIHA U UBMEHECHUS BCJICACTBUEC 3TOI'O pa60qero oObema nuiamHapa
BO3BPATHO- KPYIrOBO€ ABHMKCHUS MOPIIHA U USMCHCHUS BCJIICACTBUC 3TOI'0 pa6oqero o0beMa quiIMHApa
BO3BPATHO - MOCTYNATCIIbHOTO ABMXKCHUA MMOPIIHA U USMCHCHHUS BCJICACTBUEC 3TOTO pa60‘I€FO o0bema OUWiInHApa

Kaxwue a1eMeHTsI OTCYTCTBYIOT B OecKpeiKonpHbIX MallnHaXx:
KOJIEHYATBIN BaJl

KpeHnxornd u mrox

BOIIMITHO-IIATYHHBIH MEXaHH3M

OTBET HE yKa3aH

CKOJIBKO 9HCJI0 CTyHeHeﬁ CXKaTHus HE NPEBBINIACT B KOMIIPECCOPAX XOJIOAUIIbHBIX YCTaHOBOK:

2
4
3
1

CKOJIBKO 9HCJI0 CTyHeHeﬁ CIKaTHs HC NPCBBIIACT B KPUOT'CHHBIX YCTAHOBKAX!
1

3
2
4

B memOpanHOM KoMIIpeccope 00beM paboydero Tejla MeHsETCsl BCIIEICTBHE:

TIepEMEIICHUS B TIOJIOCTH PACIIMPEHNS THOKOH MeMOpaHbI, 3a)KaTOH 10 MIEPHMETPY MKy PO MITHPOBAHHEIMHI TUCKaMH U
MPOBOANMOH B ABMKEHHE C TIOMOIIBIO THAPOTIPUBO/IA WII HETIOCPEICTBEHHO OT BOLTUITHO-IIIATYHHBIH MEXaHH3Ma.
HepeMeleHNs B IIOJIOCTH CKaTHs THOKOM MeMOpaHsl, 3aaToH M0 MepUMeTpy MeXIy Ipo(pUINPOBAHHBIMU AUCKAMH U
HNpPOBOANUMOM B ABMKEHHE C TIOMOIIBIO THPONPHBOJIA MIIN HEMOCPEICTBEHHO OT KPUBOILIMITHO-IIATYHHOTO MEXAHU3MA.
TepeMEIICHIS B TI0JIOCTH PACIIUPEHNS THOKOH MeMOpaHbI, 3aKaTOH 10 MEpHMETPY MKy TPOGMINPOBAHHEIMHU JUCKAMH 1
HIPOBOANUMOM B ABMKEHHE C TIOMOILBIO THPONIPHUBO/IA WIIN HEMIOCPEICTBEHHO OT KPUBOILIUITHO-IIIATYHHOTO MEXaHU3MA.
HepEeMEILECHHS B IIOJIOCTH CKaTHst THOKOH MeMOpaHsbl, 3aXaToH MO IEpHUMETPy MEXKILy MPO(QUINPOBAHHBIMU IUCKAMH U
[IPOBOJIMMOH B IBUXKEHHE C IIOMOLIbIO MMIPOIPUBOJIA UM HEMOCPEACTBEHHO OT BOLIMITHO-UIATYHHBINA MEXaHU3Ma.

TypOokomnpeccopbl OTHOCATCS K MalllMHAM:
KUHETHYECKOTO NeHCTBUS

00BEMHOTO JIEHCTBUS

WHEPLIMOHHOTO JeHCTBUS

MOTEHIUAJIBHOTO JIeHCTBUS

Koahpunnent nmonesnoro neficTBrs HEHTPOOSKHBIX KOMIIPECCOPOB HAXOAUTCA B IIpEAEIax:
0,55-0,69
0,75-0,85
0,85-0,94
0,41-0,49

KoaddumueHnT nosae3Horo nNeicTBUs 0CEBHIX KOMIIPECCOPOB HAXOAUTCS B Ipeesiax:
0,54-0,63
0,65-0,79
0,85-0,92
0,93-0,98

Ammabathbrii KI1/] coBpeMeHHBIX MOPIIHEBBIX ACTAHACPOB IEIUEBBIX peQPHKEPATOPOB H OKIDKUTENICH HAXOANUTCS B MPEICIax:
0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74

TypOoneranneps! NPUMEHSIOTCS B XOJIOIUIBHBIX M KPHOTCHHBIX YCTAaHOBKAX JUIS IIPEIBAPUTEIBHOTO U OKOHYATEIBHOIO:
3aMOpa)kKMBaHUs paboyero Teina

HarpeBaHus pabodero tema

CKIDKEHHS pabodero Tena

OoXJIaXAeHHs pabouero Tena




TypOonerannep Ha3bIBaIOT PEAaKTHBHBIM €CITH:

B KaHaJIaX paboyero Kojeca OCYIIECTBISIETCS CY)KeHHe pabodero Tena

B KaHAJIaX pabouero kojeca OCYMIECTBISIETCS PAaCIIMpEeHUe paboduero Tena

B KaHaJ1aX paboyvero Koyeca OCyIIecTBIsIeTCS BbIpaBHUBaHUE pabovero Tena
OTBET HE yKa3aH

Pabota coBepiaemasi ra3oM B CTyHEeHHU TypOOAeTaHAepa, ONpeaeseTcs:
yucinoMm Onubonauun

nocTostHHO# bonbliMaHa

ypaBHeHHeM Diinepa

TeopeMoil Beitepmirpacce

Maxkcumanbraoe 3Hadenne KI1/l coBpeMeHHBIX peakTUBHBIX TypOOIeTaHIEpPOB COCTABIISET:
0,68-0,75
0,58-0,67
0,86-0,90
0,80-0,85

MexaHuuecKye MOTEPH M BHEIITHNAE YTEUKH paO0Uero Teiaa U3 MAIIUHbEl OTHOCAT K:
BHYTPEHHHUM IIOTEPSM

BHYTPEHHHUM U BHEIIHUM NOTEPSIM

BHEIHUM MOTEPSIM

OTBET HE yKa3zaH

B nerangepax tpeOyeTcs IPUMEHSATh MaTEPUAIIBL:
C BBICOKOH TEMIOMPOBOAHOCTBIO

C HU3KOH TEIUIONPOBOJHOCTBIO

C CpeHEH TEMIONPOBOAHOCTHIO

OTBET HE yKa3aH

Hasnauenue HacocoB B YCTaHOBKax Tpchq)opMaupm TCIIJIa 3aKITH0YaCTCA B!
NOHM)KCHUM JTaBJICHUA

MOHMXCHUH AAaBJICHHA U IICPEMCIICHUA pa60qero TCJIa

MOBBINICHUH JTABJICHUA

TMOBBIMICHUA JAaBJICHUA U TEPEMEIICHUA pa60qero TCl1a

JKuakocTh nepekaurBaeMasi HACOCOM B YCTaHOBKAxX TpaHC(HOpMAaIMH Teria, 00BIYHO NMEET TEMIIePATypy OJIM3KOTO K TeMITepaType:
KUTICHHSI

TUIABJICHUS

a0COJIIOTHBIN HOJIb

OTBET HE yKa3aH

Omnpenenuts nuaukaropusiii KI1J] BepTHKAIBHOTO HEMPSIMOTOYHOTO GeccallbHUKOBOTO Komipeccopa @B-6 npu ciieyrommux
yeoBusx: ko3ddunuent miotHoctr A= 0,98, koaddunument nogorpesa Aw= 0,85.

67%

78%

95%

83%

PIJIC ato:

PETYIATOP TOTIOIHUTEILHOTO JACHCTBHS CETH
MOCTOSIHHBIA PETYISATOP JaBICHHS

JIOTIOJTHUTEIBHBIN PErYJSTOP IABICHUS TUIIA «I0 ceOsD»
OTBET HE yKa3aH

B ucnaputene Ha cropoHe pabodero areHra NporCXOAUT B OOIEM CIIydae:
KUTIEHHE KUIKOCTH

HCTIapeHNe XUIKOCTH U MIeperpeB napa

OXJIQXKICHUS KUIAKOCTH

OTBET HE yKa3aH

ITpu perynupoBanny TpaHc(HOpPMAaTOPOB TEIUIA YCTAHABIMBAIOT APOCCENBHBII BEHTHIIb HA JIMHUH KHUIKOTO areHTa:
HE yCTaHOBJICH

YCTaHOBJIEH I10CJIE UCIIAPUTENIEM

YCTAHOBIIEH MEPeJl HCIIApUTENEM

OTBET HE yKa3aH




CHIKEHHE MacCOBOTO pacxona pa60qero arcHTa B CJICACTBUU MPUKPLITUA APOCCECIBHOTO BEHTUIIA TPUBOJUT K:
K IOBBIICHUIO TEMIICPATYPbl KOHACHCAIIUH

K CHHKCHHIO TEMIICPATYpPbl KOHACHCALINN

K IIOBBIICHHUIO JAaBJICHUA KOHACHCAIIUU

OTBCT HE yKa3aH

Ecnu mocrne koHAEHCATOpA BKIIOYEH OXJIAJUTEIb KOHICHCATA, TO IPUKPBITHE IPOCCENEHOTO BEHTUIIS BEI3BIBACT:
TEII0Basi Harpy3Ka OXJIaANTEINs TOHIKACTCS

TEIUIOBAs Harpy3Ka OXJIaJANTEIs TOBBIIACTCS

TEIUIOBas Harpy3Ka OXJIaJUTells He H3MCHSeTCS

OTBET HE yKa3aH

DK30TEepMUYECKHIA MTPOLIECC 3TO:
3aMeIeHHe

paszzmenenue

CMeIICHHE

OXJTaKICHUE

DHIOTEPMHUYECKHUIT POLIECC 3TO:
3aMelIeHIE

paszieneHue

CMEIIEHNE

OXJIAKIEHUE

JloBecTH KOHIIGHTPALHIO B iepiierMaTope 10 eIUHHUIIB (TIOTYyIHTh HACATBHBIA YUCTHIHA Tap):
IIPAaKTUYECKU MOXKHO B HEBECOMOCTHU

MO>KHO BE3JI€ U BCeraa

TEOPETUYECKU HEBO3MOKHO

OTBET HE yKa3aH

IMox TemitepaTypoil reHepariuy OHUMACTCS:
a0COJIFOTHEIN HOJIb

HaWBBICIIAS TEMIIEPATYPa B T€HEPATOpe
CpenHssl TeMIleparypa B reHepaTope
TeMITepaTypa IIaBICHUS

TemmepaTypa rperolielt cpesibl B FeHEpaTope MOXKET:
TOHIDKATHCS MTPOTIOPIHOHATIFHO TEMIIepaType BHYTPEHHEH CpeIIbl
MOBBIIIATECS MPOTIOPIIMOHANBEHO TEMIIEPAType BHEITHEH Cpebl
HE OTJINYATHCS OT HOMUHAJIBHOM

OTJIMYATHCS] OT HOMUHAIBbHOM

CyMmMapHBIit cpok paboThI pedprkepaTopa 3aBUCHT OT:
€MKOCTb OaNoHOB

TIOJIaYH AIEKTPOIHEPTHA

TeMITepaTyphl BHEIITHEH Cpebl

HOBBIILIEHHS TaBICHUS

5.4. MeToauka olleHKH 0CBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepunu oLieHMBaHMs OTBETa HA HK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOTa 00YHAIOIIMHCS IEMOHCTPUPYET CUCTEMHbIC TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHIS, IPHBOAUT IIPUMEPEHI, TIOKa3bIBacT CBOOOTHOE BIIaIeHNE
MOHOJIOTHYECKOH Pedbo U CHOCOOHOCTH OBICTPO PEarupoBaTh Ha yTOUYHSIOIIUE BOIIPOCHL.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAA 00yJaromuiicss JTeMOHCTPUPYET MNPOYHBIC TEOPETHYECKHE 3HAHUS, BIAJeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBaHHBIE BBIBOIBI H 000OIICHUS, IIPHBOAUT IIPUMEPEI, HO TIPH 3TOM JICJIaeT HECYIICCTBCHHEIC
OIINOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBHO WIIH IIPU He3HAYUTEIFHOM KOPPEKIIUH ITPEIOAaBaTENEM.

Or1eHKa «yJOBJIETBOPUTEIHHOY» BBICTABISIETCS, KOTIa 00yJaroIuiics HernyOoKre TeOpeTHYeCcKrue 3HaHus, MPOSIBISIET cllabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBICHUI 1 IIPOLIECCOB, HEIOCTATOUYHOE YMEHHE JIeNIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
MPUBOIMTE IPUMEPHI, OKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JeNaeT OLUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO NP KOPPEKIUH MPEIoAaBaTeIeM.

O1eHKa «HEYJOBIETBOPUTENBHO» BBICTABIISCTCS, KOTAA 00yJarouiicss JeMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB IIPEAMETa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbIEC BHIBOIBI U IIPUBOIUTH IIPUMEPHI, HE BIIaJIeeT TEPMHHOJIOTHEH, IPOSBIIET OTCYTCTBHE
JIOTHYHOCTH U TOCTIE0BATENEHOCTHIO U3JIOKECHHUS, AENAeT OMIMOKH, KOTOPbIe HE MOXKET UCIIPABUTh AaXKe NIPH KOPPEKIIUH
Hpero/iaBaTesieM.

ITpoxosk/ieHre KOHTPOIBHOTO MEPONPHATHS IO cllade 9K3aMEHA CUUTACTCS BHITOJHEHHBIM YCIICIITHO, €CJIH IIPH €T0 OLICHUBAHUU
TIOJTydeHa OIIEHKA He HIXKE «YIOBICTBOPHTEIHHO.




6. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3narenbcTBO, TOM, 371. aapec

JI1.1 |B.I. Ipskonos, O.A. OCHOBBI TEMJIONIEPEAAYH : Kaszans : U3parenscteo KHUTY, 2011,
JloHmakoB yaeOHOe ocobue http://biblioclub.ru/index.php?
page=book&id=258437
JI1.2 |M.X. Xa6naunsn, ['JI. | BakyymHas TexHuka: Kazans : U3garensctBo KHUTY, 2013,
Cakcaranckuii, A.B. obopynoBaHue, 2013, http://biblioclub.ru/index.php?
Bypmuctpos MPOSKTHPOBAHUE, TEXHOJIOTHH, page=book&id=258831
SKCIUTyaTaIys : yaeOHoe
nocobue
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3maTenscTBO, TOT, 71. agpec
JI2.1 |B.C.JloruHoB u np. [Ipumeps! u 33124 110 CIIG.: Jlans, 2011,
TEIIOMaccoOOMeHy: yueOHoe
nocobue
JI2.2 | }O.B.CunsBckuit CO60pHUK 3a7a4 10 Kypcy CIlI6.: TUOP/, 2010,
TEIUIOTEXHUKA
JI2.3 |H.W. Crosnos, C.C. Teopernueckue OCHOBBI Craspomnois : CKOVY, 2014,
CwmupHoB, A.B. TEIUIOTEXHHUKU: TEXHIYECKast http://biblioclub.ru/index.php?
CmupHOBa TEPMOJUHAMHUKA U page=book&id=457750
TemIoMaccooOMeH : yueOHoe
nocobwue
JI12.4 |1O.A. ®@upcosa, M.C. |Pacuer ammmnaunoit Kazans : KI'TY, 2011,
XamupymnuH, AT XOJIOAWIBHON YCTAaHOBKH C http://biblioclub.ru/index.php?
CaiiderauHoB 3aKpBITON CUCTEMOM page=book&id=258608
OXJTQXKICHUS : yaeOHOe
nocobue
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue Bubnuoreka W3patenbcTBO, TO, 371. anpec
JI3.1 |Canosa T.1O. TenuoBoii pacuer Cankr-ITerepOypr :CIIGI'AY, 2016,
XOJIOMUITLHOW YCTAHOBKH : http://biblioclub.ru/index.php?
METOIMUYECKHE YKa3aHHS page=book&id=445955
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
31 |LMS MODLE http://moodle-nf.misis.ru/
6.3 Ilepeuens MporpaMMHOro odecneyeHus
.1 |MATLAB & Simulink
1.2 Microsoft Teams
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 |Scilab
I1.6 |SimInTech
6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO TOCTyIa K 00pa30BaTEIbHBIM pecypcam;
N.2 | http://matlab.exponenta.ru/ - moxpoOHbIe aBTOPCKHE PYKOBOJCTBA Mo mpoaykraM MathWorks;
N.3 |http://electromeh.npi-tu.ru/ - HaydHO-TEXHUUECKHUIT )KypHAT «}I3BeCTUS BBICHINX yIeOHBIX 3aBECHIH. DIIEKTPOMEXaHUKAY;
N.4 |http:/sstuacu.esrae.ru/ - SMEKTPOHHBIA HAYIHBIH XKypHAT « DJIEKTPOTEXHUKA, STIEKTPOMEXAaHHKA U 3IIEKTPOTEXHOIOTHI»;
s https://readera.ru/elektro - HayaHo-TexHIUecKHil xkypHAT « JJIEKTPO. DnekTpoTeXxHuKa, HIEKTPOIHEPTeTHKA,
) ANMEKTPOTEXHUYECKAS IIPOMBIIIICHHOCTHY.
1.6 |http:/electrical-engineering.ru/ -"DIEeKTPOTEXHNKA: CETEBON MEKTPOHHBII HAYIHBIN XypHaT"
W http://www.news.elteh.ru/ Obmepoccuiicknii )xypHan « HoBocTH DIEKTPOTEXHUKI» - OTPACICBOE HHPOPMAIIMOHHO-

CIIPaBOYHOC U3TAaHUE.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenue

OcHarieHnne




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.




