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Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
TexHonoruveckuil yausepcurer «MUCuCy» no nanpasnenuto noarotoBku 13.03.01 TennosHepreTuka u TErIoTeXHUKa (MPUKa3 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)

ITpoTtoxon ot 09.06.2022 r., Ne6

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 |IloxgroroBka K MpoIeaype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATM(HUKAITMOHHON pabOTHI

2.2.77 |Onexrpuueckas 4acThb TEIUIOBBIX JIEKTPOCTAHLUI

2.2.8 | DnekrpocHaOxeHUE U 000PYIOBAHUE MPOMBINUICHHBIX TPEATPHATHN

2.2.9 | DHeproaynuT Ha MPOMBIIUICHHBIX MPEATIPUATHIX

2.2.10 | OHeprocOepexeHne B TEIIOIHEPTETHKE U TEIIOTEXHOJIOTHH

2.2.11 | ABTomaru3anusi TEIUIOBBIX AJIEKTPOCTAHIUI

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€HEPAIlMOHHBIX YCTaHOBOK;

OCHOBHBIE METO/IBI COOJIFOICHNUS SKOJIOTHYECKOI 0e30IT1aCHOCTH Ha IIPOM3BOJICTBE U ITAHUPOBATH SKO3AIMUTHEIC MEPOTIPHATHS U
MEPOIPHUATHS 110 FHEPTO- U PECYpCOCOEPEKEHUIO HA IPOU3BOICTBE;

YMmerb:

OIIK-3-VY1 00BsICHSTD, BEISIBISTH U CTPOUTH TUIIMYHBIC MOJISIH PEIICHUS KOJOTUYECKHUX U dHEeprecOeperarnmx 3aaad;
AHATU3UPOBATH MOTYyYEHHBIE B X0/I1€ IPOBEICHHST MOHTAXHBIX M SKCIUTYaTAIIMOHHBIX PaboT JaHHBIE TS YAYUIICHHS YCIOBHUIA
paboThI TpaHCHOPMATOPOB TEIIOTHI;

Baanernb:

OIIK-3-B1 criocobamu 1eMOHCTpAIH YMEHHS BlIaieTh COOpOM MH(POPMAIMK U aHAIN3a UCXOTHBIX JAHHBIX IS IPOCKTHPOBAHHS
HHU3KOTEMIIEPaTyPHBIX SHEPTOOOBEKTOB U HX AJIEMEHTOB B COOTBETCTBHU C HOPMATHBHOH TOKyMEHTaueH

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHS TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H L. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pazpgen 1.
Tpancpopmaropsl
Tem10ThI
1.1 Knaccugukarys 3 2 OIIK-3-31 JI1.1J12.2 KM1 P1
TpPaHC(HOPMATOPOB TEIIIOTHI. OIIK-3-V1 J12.3
Ob6nacTu IpUMEHEHHSI OIIK-3-Bl1 21
TpanchopMaTopoB
tera. /Jlex/
1.2 Pacuer mapamerpon 3 4 OIIK-3-31 JI1.1J12.2 KM1 P1
TEIJIOBBIX OIIK-3-Y1 2.3
TpanchopmaTopos /I1Tp/ OIIK-3-Bl1 21




1.3

IlepcnexTuBbl pa3BUTUS
YCTaHOBOK TpaHc(hopMaLin
teruia. Ponb
TpaHC()OPMATOPOB TeILIa B
cucreMax
TepMOoCTaOHIN3aNH
Pa3IUIHBIX 0OBEKTOB.
OcHOBHEBIE TpeOOBaHUS 110
yIEIbHBIM 3aTpaTaM
sHepruy, 3G (HEKTUBHOCTH U
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
OIIK-3-Y1
OIIK-3-Bl1

JI1.1J12.2
J2.3
Ol

KM1

P1

2.2

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

OIIK-3-31
OIIK-3-V1
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
OIIK-3-Y1
OIIK-3-B1

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-3-31
OIIK-3-Y1
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




34 IToxroroBka u ciada 3 9 OIIK-3-31 KM1
JK3ameHna /DK3aMeH/ OIIK-3-V1 D1
OIIK-3-B1

5. ®OHJI OIEHOYHbBIX MATEPUAJIOB

5.1. KoutpoabHble MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETLHOM MOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
KM MepOTpUsTHE HHIMKATOPBI Bomnpocs! 11 MoAroTOBKH
KOMITeTEHINI
KM1 DK3aMeH OIIK-3-31;0I1K-3- | Bonpocs kK 5K3aMeHy
V¥1;0I1K-3-B1 1. Krnaccudukanus TpaHchopMaTopoB TEIIOTHL
2. O6nacTn IpUMEHEHHs TpaHC(HOPMATOPOB TEIIa.
3. [lepcnekTuBBI pa3BUTHs YCTAHOBOK TpaHCchHOpMAIMK TETIa.
4. Poxb TpaHchopMaTopoB TeIIa B CHCTEMAX
TEPMOCTAOMIIH3AINH PA3THIHEIX 00BEKTOB.
5. OcHOBHEIE TPeOOBaHMUS 10 YACNBHBIM 3aTpaTaM SHEPrHH,
3¢ (GEKTUBHOCTH U HAZEKHOCTH.
6. Koa¢pdummenTsl, onpenenstomue 3pPpeKTHBHOCTE.
7. IMapoxuakocTHEIE B a0COPONMOHHBIE YCTAHOBKH U
HpPOLIECCH] B HUX.
8. JlpoccennpoBaHue, OXKMKEHUE PeabHBIX Ia30B.
9. I'a30KUIKOCTHEIE TEIIOTPaHC()OPMATOPHI.
10. VY nenbHble 3aTparhl 3Hepruu U sxceprudeckuii KIT
TEepMOTPaHC(HOPMATOPOB U CUCTEM TEPMOCTAOMITH3ALIMH.
11. Mertopl pacdeTa MHOTOCTYIIEHUAThIX M KacKaJIHBIX
TpaHC(OPMATOPOB TeIlIa.
12. Kpuorennsie ycTaHOBKM U MPOLIECCHl B HUX.
13. Br160p XJ1agareHToB M XJaJlOHOCHTENel s
TpaHCc(OopMaTOpPOB TeIlIa.
14. OcHOBHEIE TPeOOBaHUS K CBOMCTBAM 3THUX pabOUYMX areHTOB:
TepMOJMHAMUYECKHE, TEXHUIECKHE U IKOJIOTHYECKHE.
15. 3aBHCHMOCTH CBOHMCTB (DPEOHOB OT MX COCTaBa.
16. Omnpenenenue 030HOAKTUBHBIX (PPEOHOB U BBHIOOD
abTepHATHBHBIX XJIaJareHTOB.
17. ITomyuenue mpoaykTOB pasfeneHHs BO3LyXa.
5.2. Ilepeuenn pa6oT, BeInoJiHsIeMbIX N0 qucuumiune (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue [IpoBepsiemblie
UHJIUKATOPBL ConepxxaHue pabOTHI
paboTHI paboTsI N
KOMITeTeHIuit
P1 PTP OIIK-3-31;0IIK-3- | PI'P comepxut 1 TeopeTnyeckuii BOMPOC U OHY 3a7ady Ha pacyer
Y1;0IIK-3-B1 XOJIOAMWNBHOH (a0COPOIIMOHHON HITH apOKOMITPECCOPHOI) MAITHHBI

5.3. OueHo4yHbie MaTepHaJIbI, HCNOJb3YyeMble I IKk3aMeHa (onucaHue OMJIeTOB, TECTOB M T.I1.)

OK3aMeHaIMOHHBIN OHJIET IO JUCIUIUIMHE BKIIIOYAET B ce0s JIBa TEOPETHUECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJ[. buiers! xpansrcs Ha Kadenpe u yTBEpK/ICHBI €€ 3aBEIYIOIIHM.

[Tpumeps! 3aga4 Ha IK3aMeEH:
3amaua 1. ®peoHoBast XOJOMMIbHAS YCTAHOBKA paboTaeT mpu TemiiepaTtype ucnaperens t1=- 15C. Onpenenuts ynenpHoe U
00BEMHOE KOJIMYECTBO TEIJIOTHI, 0TBOANMOE | KT (hpeoHa-12, ecnu map U3 UCHAPUTENS] BEIXOIUT CYXHM HACHIIIEHHBIM.

3amaga 2. @peoHOBas XOJIOAMIBHAS YCTAHOBKA XOIOAMIEHOH MomHOCTEI0 Q0=100 kBT padoTtaer nmpu Temreperype HCapeHus
t1=-10C u Temmnepatype konaencanuu t4=20C. OnpenenuTs MacCOBBIA PacXo HUPKYIUPYIOIIEro GppeoHa-12 u 0ObeMHBIH pacxo]
napa (peoHa, BCaChIBAEMOT0 KOMIIPECCOPOM YCTAHOBKH, €CITH Map U3 YCTAHOBKHU BBIXOJUT CYXUM HACBHIIICHHBIM.

3amaga 3. AMMHavHas XOJIOMMIBHAS YCTAaHOBKA paboTaeT NMpH TeMiepaTtype ucrapenus t1=- 15C u remmnepaType KOHICHCAIINH
t4=2501C. OnpenenuTs X0JIOIUIBHBIN KO (UITIEHT, eClu SHTANBINI aMMUaKa Ha BBIXOJE U3 kKoMnpeccopa i2=1896 xJx/xr. ITap
U3 UCTIAPUTENSI BBIXOJUT CyXUM HACBHIIIEHHBIM.

3amaga 4. @peoHOBas XOJIOANUNBHAS YCTAHOBKA XOIOAMIBEHOM MomtHOCTEI0 Q0=118 kBT paboraer mpu Temmneparype HCIapeHus
t1=-15C u TemmnepaType KOHAEHCALUH Tepe]] perynupyomumM BeHreneM t4=25C. OnpenenuTs MacCOBBIH pacxo
UPKyNupyrouiero ¢ppeona-12, XonoauibHbI K03QUIHUEHT ¥ TEOPETHYECKYIO MOLITHOCTD KOMIIPECCOPA YCTaHOBKH, €CITH
SHTAJBINA NMapa GppeoHa-12 Ha BeIxoze n3 kKoMmnpeccopa i2=610 x/[x/kr. [Tap n3 ucrnapurens BEIXOJUT CyXHM HACBHIIIICHHBIM.

3anaya 5. AMMuayHasi X0JIOJWIIbHAS YCTAHOBKA XOJIOAMIbHOM MoTHOCTEI0 Q0=205 kBT paboTaer npu Temrepatype ucrapeHus




t1=-10C u TemnepaType KOHIECHCAUN Hepel perynupyomuM BerreneM t4=201C. OnpenenuTs cCTaHIapTHYIO XOIOUIBHYIO
MOIIIHOCTH MU TemrepaType ucnapenus t’=-1C u Temneparype KOHICHCAIMH IIepe]] peryJIupyroiuM BeaTenem t’4=2511C, eciu
K03 GHUIUEHT Ioagy KoMIIpeccopa st pabounx mapameTpos 0,7 ¥ K03 GHUIHESHT IToJagl KOMITpeccopa Ul CTaHIapTHBIX
napamerpos 0,63. ITap u3 ucnapurens BBIXOJUT CyXUM HACBIILCHHBIM.

3amayda 6. DpeoHoBas XOJOIUIbHAS YCTAHOBKA XOJIOAWIbHOM MotHOCTRI0 Q0=100 kBT paboraet Ha GpeoHe-12 npu Temmneparype
ucnapenus t1=-51C u remrneparype KOHIEHCAINU TIepe]] peryaupyromuM BeaTeneM t4=25C. OnpeaenuTs X0JI0ANIbHBINA
K03(hGHUIUEHT U CTAaHJAPTHYIO XOJIOAUIBHYIO MOIITHOCTh YCTAaHOBKH MU TeMIepatype ucnapenus t’=-15C u Temneparype u
TeMITepaType KOHACHCAINH Mepel perymupyomumm Berrenem t’4=3001C, eciau TeopeTHIecKass MOIHOCTh KOMIIPEccopa YCTaHOBKU
NT1=26 kBT 11 K03 PHIHEHT TogaYN KOMITpeccopa Ui pabounx mapameTrpos 0,69. ITap n3 ucnapurens BEIXOJUT CYXUM
HACHIIICHHBIM.

3amada 7. DpeoHoOBas XOJOIWIbHAS YCTAHOBKA XOJIOAWIbHOM MomHOCThI0 Q0=105kBT paboTaeT npu Temmeparype ucnapenus t1=
-15C u Temnepatype KOHAEHCAIMH Nepe]l peryaupyromumM BenTuieM t4=2501C. OnpenenuTb HHAUKATOPHYIO YACIbHYIO
XOJIOAMWIBHYIO MOIIHOCTh MAIIIUHBI, €CIIX SHTAIBINS apa ¢ppeoHa-12 Ha BbIxoe U3 kommpeccopa i2=604 x/Ix/kr u
unaukaTopHeiid KI1J] 0,865. [Tap u3 ucniaputens BBIXOAUT CyXUM HACBHIIIEHHBIM

3amaga 8. dpeoHOBas XOJIOAMIBHAS YCTAHOBKA XOIOAMIEHOH MontHOCTEI0 Q0=102kBT paboTaer mpu Temmeparype ucrnapeHus t1=
-500C u TemmnepaType KOHICHCAIMU Tiepe]] perynupyromum BeHTmieM t4=25C. Onpenenuts 3)HEKTUBHYIO yAETbHYIO MOIIHOCTh
MAIlIMHBI, €CJIA SHTAIBIHU 1apa ¢ppeona-12 Ha BbIxoje u3 kommnpeccopa i2=610 kJ{x, uaaukatopubiit KIT [1i=0,87 u
mexannueckuid KITJ[ 0,905. ITap u3 ucnaputens BEIXOAUT CyXOH HACBHIIECHHBIN.

KOMHL}OTepHOC TECTUPOBAHUC 10 pasaciiaM AUCHUTIIMHBI

Kaxum 3ak0HOM XapakTepu3yeTcst TEMIONPOBOTHOCTD?
3akoHOM HproToHa

3akoHOM Dypre

3akoHoM Credana- bompimana

Kax Ha3bIBaeTcs TEIIIOOOMEH, €CIIM Tepejada TeIIa IIPOXOMT 32 CYET IEKTPOMAarHUTHBIX KOJIeOaHHH?
KOHBEKI[HSI

TEeIIONPOBOAHOCTH

U3JIy4eHUe

B kakom BHJIC TEIIO0OMEHHUKA Tnepeaavn T€IuIa NpoXoaAuT TOJIBKO ITPU I[BI/I)KGHI/II/I?
KOHBCKIWA

TCIUIOIIPOBOAHOCTDH

H3JIyUCHUC

Yro Takoe TEmI0BOH Hacoc?

TemIoTpaHchopMaTop, KOTOPBIH CIYKUT JJIsl BRIPAOOTKH TEIIa M X003
YCTPONCTBO JIJISI TEpEKAYNBAHISI TEIUIA OT OJJHOTO 00BEKTa — IPYTOMY
TemIoTpaHchopMaTop, KOTOPBIN CIYKUT MPEUMYIIECTBEHHO ISl BRIPAOOTKH Teria

Yro Takoe TpaHcHopMaTOp TEIIOTH?

YCTPOUCTBO [UIS IIEPEHOCa TEIUIOTHI OT 00BEKTa C OTHOCHTEIIFHO HU3KOH TeMIIepaTypoif — TeIIO0TAaTINKA K 00BEKTY ¢
OTHOCHUTENBHO BBICOKON TEMIIEPATYpOH - TEIUIONPUEMHUKY

YCTPOUCTBO ISl TIOJTy4eHHs X0JI0a

CTIENNABHBIH TEINI00OMEHHHUK B KOTOPOM IIPEOOPa3yroT TEMIIO B XOI0A

TpanchopmaTopamu Teruia Ha3bIBAIOTCS CHCTEMBI, B KOTOPBIX OCYIIECTBIISIETCS:

OTBOJI 3HEPTHH B hopMe TeIuta OT 0OBEKTOB C OTHOCUTEIBHO HI3KOH TeMITepaTypoii K IpHeMHHKAM TeIlIa ¢ 0ojiee BEICOKOM
TeMIIEpaTypou.

HO/IBOJ] SHEPTHH B (hOpMe TeIlIa K 00bEKTy ¢ OTHOCUTENILHO HU3KOH TeMrepaTypoil K IpHeMHHUKaM Tellia ¢ 6oJiee BEICOKOH
TeMIIepaTypoi

OTBOJI 3HEPTHH B hopMe Teruta OT 0OBEKTOB C OTHOCHTEIHHO BEICOKOH TEeMIepaTypoi K MpHEeMHNKaM TeIlia ¢ 6oJiee HU3KOH
TeMIIEpaTypou.

HO/IBOJ] SHEPTHH B ()OpME TeIlIa OT 0OBEKTOB C OTHOCUTEIILHO BBICOKOH TeMIIepaTypoil K IpHEeMHHUKaM Teruia ¢ 6oJiee HU3KOi
TeMIepaTypon

Bpyrro 3ro:

BEC

M GpaHITy3CKOTO YIEHOTO
XOJIOAWNBHBIH K03 GUIIHEHT
unaukaTopHbiid KIT/]

[Ipu TenmocHa0XXEeHUN OT KOTENBHOH YAETbHBIN PacX0 YCIOBHOTO TOIIIMBA 3aBHUCHT OT:
KILJ




6pyrTo
HETTO
MCECTOHAXO0XJACHUA KOTEIBLHOM

UeM BbllIe HAYaNBbHBIE TapaMeTprl napa Ha TOL u Hke gaBneHus napa B oT0ope TypOuH, TEM:
Goutbliie YrioBoi K03 QUINEHT TMHAI paBHBIH SKOHOMUYHOCTH

MEHBIIIE YII0BOH K03 QUIMEHT JIMHAI paBHBIH SKOHOMHUYHOCTH

MOCTOSHEH YITIOBOM KO3((UITEHT TUHUH paBHBIH 3KOHOMUYHOCTH

OTBET HE yKa3aH

B uéwm 3akmouaercst pabota pedprmxeparopa:

MOJIBOJIC B OKPYXKAIOIIYIO CPEy TeIuia OT 00beKTOB, TemepaTypa TH KOTOphIX HIXE TeMIIepaTyphl OKPYXKaIoLIeil cpebl
OTBOJIC B OKPYKAIOLIYIO Cpely TeIla 0T 00beKTOB, Temieparypa TH KOTOPBIX BEIIIE TEMIEPATYPhl OKPYXKAFOLIEH Cpebl
TIOJIBOJIE B OKPYXKAOIIYIO CPENy TeIlia OT 00BEKTOB, Temmeparypa TH KOTOPBIX BEIIIE TEMIIEPATYPhl OKPYKAIOIIEH CpelTbl
OTBOJIC B OKPY)KAIOLIYIO Cpely TeIia OT 00beKTOB, TemrepaTypa TH KOTOPBIX HIDKE TeMIepaTypsl OKPYKaIOIIeH cpe/ibl

st cHaGKEHMSI TETUIOM FOPOJCKUX aOCOPOIIMOHHBIX XOJIOANIBHBIX YCTAHOBOK LE1€CO00Pa3HO HCIOIb30BATh:
BOJI0AMMHAYHBIC A0COPOIHOHHBIC XOJIOAMIbHBIC YCTAHOBKU

CHCTEMbI KOHAUIIMOHUPOBAHHS

CHCTEMBI TeTUI0()UKAIIN

OpoMHCTOTUTHEBBIE 20COPOIIMOHHBIEC XOJIOAUIBHBIC YCTAHOBKH

Hpouecc BbIpaBHUBAHUs CKOpOCTeﬁ B KaM€pE CMCILICHU A CprﬁHLIX arrmapaToB COITPOBOXKAACTCA:
HU3MCHCHHUEM JIaBJICHUA

HU3MCHCHHECM MACChI

HU3MCHCHHUECM CHJIbI

HN3MCHCHUCM TEMIICPATYPhbI

I[O CepeHI/IHH HpOIHJIOFO CTOJICTHUA €AUHCTBCHHBIMU NCTOYHHUKAMHU OXJIAXKACHUSA 6LIJ'II/IZ
€CTECTBEHHBIHM XOJIOJ U 3aI1achl JbIa

3aIachl JIbJ1a

€CTECTBEHHBIN XO0JIO

OTBET HE yKa3aH

[TostBiIeHME TOTYYeHHST UCKYCCTBEHHOTO XOJI0/Ia IyTeM TPaHC(HOPMAIIUH TeTlIa KOPSHHBIM 00pa3oM H3MEHHUIIO:
JIAIa30H U MacIITa0bl HCIOIb30BAHMUS BEICOKHX TEMIIEPATYP

00J1aCTH MCIOIB30BaHUS BEICOKHX TEMIIEPATyp

JTMara3oH U MacTa0Obl UCIIOJIb30BaHMSI HU3KUX TEMITEPATyp

00J1aCcTH HCIOTF30BAHUST HU3KUX TEMIIEpaTyp

Ha kakue 1Ba BUa MOKHO Pa3IeiuTh YCTAHOBKH JUTSA TPaHC(HOPMAIHHU TEIUIa [0 NPUHIUITY paOOTHL:
MapOKUAIKOCTHBIE U Ta30BbIC

TEPMODJIEKTPHUUECKHE U MEXaHHUECKHE

KOMITPECCHOHHBIC ¥ CTPYITHBIC

COpOIIMOHHBIC U Ta30KHIKOCTHBIC

IIpuHIMD pabOTH KOMIPECCHOHHBIX YCTAHOBOK OCHOBAH:!

Ha TIOHM)KCHUH JIaBJICHHS TOCPEICTBOM MEXaHHMYECKOTO MIIM TEPMHYECKOTO BO3ACHCTBUS Ha pabOUMil areHT

Ha TOBBIIICHHUH JABJICHUS ITOCPEICTBOM JEKTPHUECKOTO MITH AIEKTPOMArHUTHOTO BO3IEHCTBHA Ha pabodmii areHT
Ha MOBBIIICHUHU JaBJICHUS TOCPEICTBOM MEXaHHUYECKOTO HIH TEPMUIECKOTO BO3ACHCTBUS Ha pabounii areHT

Ha MOHMKEHUH JaBJIeHHs IOCPEICTBOM SEKTPUYIECKOTO WX NEKTPOMAarHUTHOTO BO3AEHCTBUS HA pabodMii areHT

KoMmnpeccroHHbBIE yCTAHOBKH JIENSATCS HA!
MApPOXKHUIKOCTHBIC, [A30)KUIKOCTHBIC U Fa30BbIC
KOMITPECCHOHHBIE, COPOLIMOHHBIC U CTPYIHEIC
MapOXKUAKOCTHBIE, COPOIIMOHHBIC ¥ Ta30BbIC
Ta30KUIKOCTHBIE, COPOLIOHHBIE U KOMITPECCHOHHBIE

Kakas sHeprus ucrosb3yercst B KOMIPECCUOHHBIX YCTaHOBKAX:
BHYTPEHHSISI WM AIIEKTPUYECKast

MeXaHM4ECKas WIK IOTEHIUAIbHAs

3JIEKTPOMAarHUTHAs WU KMHETUYECKas

IIEKTpUUECKasi UM MEXaHUUYeCKast

OCHOBHBIM aNNapaToOM IMapadKEKTOPHBIX XOJIOIUIBHBIX YCTAHOBOK CITYXKHT:
KOHJICHCATHBIM HACOC

MIOILJIaBKOBBII BEHTHIIb

CTPYHHBIHN 2KEKTOP




JIpOCCeNbHbII BEHTUIIb

[TpuHIMI PabOTH COPOIIMOHHBIX YCTAHOBOK OCHOBAH Ha:

TIOBBIIIEHUH JAaBJICHUS paboyvero Teia mpu MOCIeA0BaTeIbHOM OCYIIECTBICHHN TEPMOXUMUIECKUX PEAKIUIA MOTJIOMIECHHS
pabouero areHTa COOTBETCTBYIOLIMM COPOEHTOM C OTBOJIOM TEIJIa, a 3aTeM BBIZETICHUS pabovero areHTa u3 copoeHTa,
COMPOBOXKIAEMOTO ITOIBOJIOM TEILIa

TTOHVYKCHUH JIABJICHHS Pad0vero Tela MpH MOCIeI0BaTENEHOM OCYIECTBICHUN TEPMOXUMHUUECKIX PEAKIHi TOTIOMICHHUS pabodero
areHTa COOTBETCTBYIOLIMM COPOEHTOM C MOJIBOJIOM TeIIa, a 3aTeM BBIJETIeHUs pabovero areHta u3 copoeHTa, COMPOBOKIAEMOTO
OTBOJIOM TeIlIa

TIOBBIIIICHUH JABJICHUS pabovero Tea Mpyu MOCIeA0BaTEILHOM OCYIISCTBICHHH TEPMOXUMUIESCKUAX PEAKITUHA MOTJIOIICHHS
pabouero arenTa COOTBETCTBYIOIIMM COPOEHTOM C MTOJIBOJIOM TEIUIA, a 3aTeM BhIJIeNIeHHs paboyero areHTa u3 copoenra,
COIIPOBOXKIAEMOT0 OTBOZOM TeIlIa

MOHMKCHUH JIaBJICHHS Pab0Yero Tela MpH MocaeI0BaTEIbHOM OCYIIECTBICHUN TEPMOXUMHUCSCKUX PEAKIMi TOTIOMICHUS pabovero
areHTa COOTBETCTBYIONIMM COPOEHTOM C OTBOJIOM TEIUIA, & 3aTEM BBIIEICHHs pabouero areHTa u3 copoeHTa, COMpPOBOKIAAEMOTO
MOJIBOJIOM TeTlIa

Hukn Jlunge:

JIPOCCEITUPOBAHIE

COYETaHUEe APOCCEIUPOBAHUS C PErCHEPATUBHBIM TEIIOOOMEHOM
TEIIO00MEH

COYeTaHue APOCCETUPOBAHUS C KOHBEKTHBHBIM TEIUIOOOMEHOM

CrpyitHble yCTaHOBKH OCHOBAHBI Ha!

WCTIONIF30BaHUY KMHETHYECKOH SHEPTHH ITOTOKA Mapa WIIM ras3a s HOBBIIICHHS aBJICHNs paboyero areHra
HCTIONIB30BaHUH NTOTEHIIMAIBHOM SHEPTHH MTOTOKA Mapa MU rasa JUId IOHIDKCHUS JaBIeHUs pabodero areHTa
UCTIONB30BaHUHU NMEKTPOMArHUTHON SHEPIUHU MOTOKA Mapa WK ra3a A7 MOBBIIIEHHS TEMIEepaTypsl pabouero areHTa
UCIIOJIb30BaHUM MEXaHUYECKON SHEPryHY MOTOKA Mapa WX rasa 1S IOHWKEHUS TEMIIEpaTypbl paboyero areHTa

Kakoii Uk ocymecTBisieTcs B TpaHCOpMATOpax TeIlia ¢ MUKIMIECKIMU MPOIECCaMU:
000POTHO-3aMKHYTbIN

Pa30MKHYTBIN

3aMKHYTBIN

OTBET HE yKa3aH

IIpumMepoM nUKIIa ¢ HECTAIIMOHAPHBIME MPOIIECCAMH MOKET CITY)KUTh:
oOpaTHsIi MK KapHO

uuka CTUpIUHTa

nukiI Penknna

nuki uzens

Kaxoii ki ocymiecTisiercst B TpaHcopMaTopax TeIla ¢ KBa3HIUKINIECKUMU ITPOLIECCAMH:
3aMKHYTBIH

OJIHO3HAYHBII OTBET HEBO3MOXKEH

000POTHO-3aMKHYTbIN

Pa30MKHYTBIN

Pa3zoMKHyTBIE IPOLIECCHI TUITA KBA3UIUKIIOB IPUMEHSIOTCS B CUCTEMaX, I/Ie HCIIOJIb3YeTCs:
BOJIA

aTMocdepHBIi BO3IyX

nén

(dpeon

B TpanchopmaTopax Tema ¢ HEIUKINIECKUMH IIPOIECCaMH apaMeTpsl B Iporecce padoTHI:
YMEHBLIAIOTCS

YBEIMYUBAIOTCS

HE MEHSIOTCSA

OTBET He yKa3aH

3aciyra pa3pabOTKH KacKaJHOTO METO/1a TIPUHAICHKHT:
K.JIunne

P.Iluxre

P.Crupaunry

C.Kapuo

Pereneparus K npsIMOMY LIMKITy ObliTa M300peTeHa:
P. Munnepom

O.JIenyapom

I".Tpunxiepom




P.Ctupnunrom

Pereneparyist kK 06paTHOMY ITUKITY ObllTa H300peTeHa:
B.Cumenconom

J.bpaitftonom

J.IxoyneM.

H.OtT0

B yém 3aximodaeTcs uaes KacKalHOro METoAa:

OJTMH HaXOMSAIIUHCS BBIIIE TT0 TEMIIepaTypaM UK IepemaéT TeIuIo paclooKeHHOMY HIDKE FITH Hao00poT
Ka)KIBIH HaXOISIIUICS BBIIIE IT0 TeMIIepaTypaM OUKII IepeaaéT TeIIo pacloI0KeHHOMY HIDKe HIIH Hao00poT
OJIMH HaXOMAIIMICS HIDKE TI0 TeMIIepaTypaM UK nepeJaéT TeIo PaclooKEHHOMY BhIIIe HIX Ha000poT
Ka>K/IbIi HAXOSIIMHCS HIDKE [0 TEMIIepaTypaM LUKI NepeaaéT TEIIo PacloyIoREHHOMY BBIIIE HIIK HA000pOT

OO0 TepMOTUHAMUYECKUI METO]] aHAIN3a:
XUMHUYECKUHN

(usnaeckuit

3KCepreTHYecKuit

SHTPONUYECKUN

Mepa npeBpaTUMOCTH SHEPTHH CUCTEMBI:
9KCEPIUsi CHCTEMBI

SHTANBIHS CHCTEMBI

SHTPOITHUS CUCTETIBI

SHEPTHUS] CUCTEMBI

DKceprust CUCTEMBI OCTAETCS HEM3MEHHON TOJIBKO IpH:

TIpHU HEOOPATHMOM ITPOBEICHIH BCEX MPOIIECCOB, MPOTEKAIOIINX KaK BHYTPH He€, TaK W MPU B3aUMOJICHCTBUY C OKpYKaloIen
cpenoit

pU 00paTUMOM MPOBEICHHUH BCEX MPOLECCOB, MPOTEKAIOIINX KaK CHAPYXKH He€, Tak U MPH B3aHMOJICHCTBHHU C OKPYXKaroIIel
cpenoit

pU HEOOPATHMOM TIPOBEIECHIH BCEX MPOIIECCOB, MPOTEKAIOIINX KaK CHAPYKU He€, TaK U MPH B3aUMOJICHCTBUH C OKpYKaloIIen
cpenoit

pu 00paTUMOM MPOBEACHHUU BCEX TPOIECCOB, MPOTEKAIOIINX KaK BHYTPH HEE, TaK U MPH B3aHMOJCHCTBHH C OKpYXKaIOIIeH cperoi

Juccumanueit Ha3pIBaeTCS:

MePEeX0/Jl YaCTH FHEPTUU HEYIOPSI0YCHHBIX MIPOIECCOB B SHEPTUIO YIIOPSIIOYEHHBIX IPOIECCOB, B KOHEUHOM CUETE - B BOJLY.
MePEX0/l YaCTH IHEPTUH YHOPSAIOUYEHHBIX ITPOLIECCOB B SHEPTHIO HEYIOPSIIOYEHHBIX IIPOIECCOB, B KOHEUHOM CUETE - B TEILIOTY.
MIEPEXO0/]l YaCTU IHEPTUHU HEYNOPST0YECHHBIX IIPOLIECCOB B SHEPTUIO YIIOPSIOUEHHBIX POIECCOB, B KOHEUHOM CUETE - B XOJIOJ.
Nepexo 1 YaCTH SHEPTUH YIOPSAAOUEHHBIX MIPOIIECCOB B DHEPTHIO HEYTIOPSJOUEHHBIX MPOLIECCOB, B KOHEYHOM CUETE - B BO3/AYX.

IlepBoe Hauano TEPMOAMHAMUKHU:

HE yCTaHAaBIMBaeT HUKAKUX OTPAHUUCHUI Mepexoa OIHOTO BH/Ia SHEPTUH B APYTOH, BAYKHO TOJIBKO, YTOOBI COXPaHIACh X
Pa3HOCTB

YCTaHaBJIMUBACT ONPCACIICHHBIC OIrPaHUYCHUA MEPEX0Ja OJHOTO BUAa SHCPTUHN B I[pyl"Oﬁ, Ba)>XHO TOJIBKO, YTOOBI COXpaHsIaCh UX
cymMMa

HE yCTaHaBIMBAET HUKAKUX OTPaHUYEHUH Mepexo/ia OJHOTO BUJIA SHEPTUU B JPYroi, BaXKHO TOJIBKO, YTOOBI COXpaHsIaCh UX CyMMa
YCTaHABJIUBACT ONPE/EICHHbIC OTPAHUIEHHUS NIEPEX0/1a OJJHOTO BU/IA SHEPTUH B APYrOH, BaXKHO TOJIBKO, YTOOBI COXPAHSIACh UX
Pa3HOCTB

Bropoe Hauan0 TepMOJMHAMUKHU:

HaKJIa/[BIBaCT JIOTIOJTHUTEIBHO OTpe/eTICHHBIC OTPAaHUYEHHS Ha IPeoOpa3oBaHUe SHEPTUH

He HaKJIabIBACT JIOMIOJIHHUTEIBHBIX ONPEICICHHBIX OTpaHIMYCHUH Ha IPeoOpa3oBaHNe SHEPTUN
HAaKJIa[bIBA€T JOTOJHUTEIIFHO HEKOTOPhIE OTPAHUUEHHUS Ha IPeoOpa3oBaHie SHEPTHU

HE HaKJIa/[bIBACT AOMOJIHUTEILHO HEKOTOPBIX OTpaHUYCHHUH Ha IIPeoOpa3oBaHne SHEPIUU

UTo CIyXUT HAeaTbHBIM LHUKIOM KOMITPECCHOHHBIX TPaHC(POPMATOPOB TEIIA MPH MTOCTOSHHBIX TEMITEpaTypax TEIIONPHUEMHHUKA U
TEIUIOOTAATYHKA:

uuka CTUpIUHTa

obpaTHsIi ukita Kapao

UK Penkuna

npsimoii nuki Kapuao

B kakux ycTaHOBKax MpUMEHSETCS BOJA KaK XJIaJO0TEHT:
KOMITPECCHOHHOTO U TOPIITHEBOTO THIIA
PKEKITMOHHOTO ¥ KOMIIPECCHOHHOTO THTIA

MOPIITHEBOTO ¥ a0COPOIIMOHHOTO THIIA
a0COPOIIMOHHOTO U MKEKIIMOHHOTO THIIA




B kakux ycTaHOBKaxX MIMPOKO MPUMeHseTcs XimagareHT NH3:
B Ta30BBIX

B IIOPIIHEBBIX

B KOMIIPECCHOHHBIX

B 9KEKIIHOHHBIX

YTo OTHOCHUTCS K HCOOCTaTKaM aMMHaKa:

Maxy4eCTb, BBICOKasA BA3KOCTb U r'OPHOYCCTH IMTPU HU3KUX KOHLICHTPALUAX B BO3AYyX€C
AA0OBUTOCTD, B3PBIBOOIIACHOCTD U T'OPIOYCCTDh ITPU HU3KUX KOHICHTPALIUAX B BO3IyXC
AAOBUTOCTD, B3PBIBOOMMIACHOCTH U TOPIOYUCCTH MPU OMPEACICHHBIX KOHIICHTPAIIUAX B BO3AYyX€
Maxy4eCTb, HU3Kas BA3ZKOCTb U TOPIOYCCTH IPU BLICOKMX KOHIICHTPAIUAX B BO3AYXC

Urto oTHOCHTCS K HemocTaTKaM AByokucHu yriepoga CO2:

HHU3KasA KpUTUYICCKad TeMIeparypa rnpmu CpaBHUTCIBHO BEICOKOM KPUTUYECKOM NaBJICHUN
BBICOKasi KDUTUYECKAsl TEMIIEpaTypa MPU CPABHUTEIHFHO BHICOKOM KPUTHYECKOM JABJICHUH
HU3KasA KpUTUICCKAsA TEMIICpaTypa Ipru CPaBHUTCIIbHO HU3KUM KPUTHUICCKOM HaBJICHUU
BBICOKAs KPUTUYECCKAA TEMIIEpATypa IPU CPABHUTEIIbHO HU3KUM KPUTHYICCKOM JTaBJICHUU

B kakux ycraHoBkax Haubosee pacrpoctpaHensl xiaaareHTsl O-12 CF2CI12u @-22 CHF2CI:
B KaCKaIHBIX XOJIOMIBHBIX YCTAHOBKaX

B pedprkepaTopax

B KOMIIPECCHOHHBIX aBTOMAaTH3UPOBAHHBIX XOJOAMIBHBIX YCTAHOBKAX

B KPHOTEHHBIX YCTaHOBKAX

B kakux ycTaHOBKaxX MCHOJIb3YIOTCS IMIaBHBIM 00pa3oM HU3KoTemneparypHsie xuagarenTsl O-13 CF3Clu @-14 CF4:

B BEPXHEH CTYNCHHU KacKaIHBIX XOJIOJMIBHBIX YCTAHOBOK U B pedpprikepaTopax, paboTalomuX Ha CMECH OJHOT'O arcHTa
B HIDKHEH CTYIICHN KacKaIHBIX XOJOIWIBHBIX YCTAHOBOK U B pedpriokepaTopax, pabOTaIONINX HA CMECAX areHTOB

B CpeJHel CTyIeHN KacKaJHBIX XOJIOJIIBHBIX YCTAHOBOK U B pedprkepaTopax, paboTaromuX Ha CMECSIX areHTOB

B HIDKHEH CTYIIEHH KaCKaJHBIX XOJOAWIbHBIX YCTAHOBOK U B peprrKepaTopax, paboTaronMX Ha CMECH OJJHOTO areHTa

Uro mcrionp3yercs B KauecTBe pabounx areHToB IpH Temmeparypax ot 80 mo 27 K:
METaH, aproH U reaui

BO3JyX, HEOH M a30T

BOJIOPO/JI, HEOH M TeNnui

a30T, GppeoH u renuit

UYro Ha3bIBaETCA XJIaJOHOCUTENEM:

JKUJIKOCTb TEMIIEPATypa 3aTBEPAECBaHUSI KOTOPBIX CYLIECTBEHHO HIKeT0.C
KHIKOCTh TEMIIepaTypa 3aTBepeBaHUsl KOTOPBIX CyIIecTBeHHO Bhinie TH
JKMJKOCTb TEMIIEPATypa 3aTBEPAEBAaHNs KOTOPBIX CyHIeCTBEHHO BhieTo.c
JKUJIKOCTh TEMIIEPATYPa 3aTBEPAEBaHUs KOTOPBIX CyllecTBeHHO Huxe TH

Omnpenenuts sxcepruro 4820 kI X010/, MOJIY4EHHOTO MTPHU TEMIIEPAType KUIEHUs KuIKoro azota Ts= 82 K.
11650 x/Ix
12050 xIx
14020 xx
13570 xJIx

[Tapo>XUIKOCTHBIE KOMIIPECCUOHHBIE TPAHC(HOPMATOPHI TEIUIa KaK XOJOANIbHBIE, TAK M TEIJIOHACOCHBIE XapaKTEePH3YIOTCS TEM,
4TO MX paboTa MPOTEKaeT TIIaBHBIM 00pa3oM B 00iacTu:

BJIQ)KHOTO T1apa

CyXOro Tapa

HAaCBIILEHHOTO Tapa

HEHACBIIEHHOTO Tapa

Br16op uncna cTyneHel cxxaTus 3aBUCHT OT:
ycnoBuit €€ paboThl M HA3HAYEHHs YCTAHOBKU
00JTacTH IpUMEHEHHS B YCIIOBHUH e€ paboThI
Ha3HA4YEHHs YCTAaHOBKH U YCIOBHH €€ pabOoTHI
001acTH IPUMEHEHHs ¥ Ha3HAUeHHs YCTaHOBKH

B cirydae korma TpaHcopManys TeIia B OJJHOH yCTaHOBKE OCYIIECTBIISIETCS HA PA3HBIX TEMIIEPATyPHBIX YPOBHAX HPUMEHSIOTCS:
MHOTOCTYIIEHYaThble YCTAHOBKH BMECTO OJHOCTYIIEHYAThIX

MHOTOCTYIIEHYAThI€ YCTAHOBKU BMECTO JABYXCTYIIEHYATBIX

JIByXCTYIIEHYaTbhle YCTAHOBKU BMECTO OJIHOCTYIIEHYAThIX

OJIHOCTYIIEHYAThIC YCTAHOBKU BMECTO JBYXCTYIIEHYAThIX




Kakoe BeniecTBo NoKa3bIBacT JAHHAS IITPUXOBKA: --- - ---
BOJIOPO,

ci1aObIif aMMHUAYHBIH pacTBOP

KpEINKUI BOJO0aMMHAYHbII pacTBOp

SKUJIKUHA aMMHaK

OCHOBHOE TIPENMYIIECTBO KACKAAHBIX YCTAHOBOK 3aKITIO9ACTCSL:
B BO3MOXKHOCTHU paOOTHI B HEOOIBIINX HHTEPBATaX TEMIEPaTyp
B BO3MOKHOCTH PabO0Thl B HU3KUX MHTEpBalaX TeMIIEpaTyp

B BO3MOKHOCTH pabOTHI B OOJIBIINX HHTEPBANIaX TEMIEPATYP

B BO3MOXKHOCTH pabOTHI IpH aOCOIIOTHOM HyJIe

Ompenenuts yAENbHBIN Pacxol SJIEKTPO3HEPTHU Ha BBIPAOOTKY X0JIOJA JUIsl YCTAHOBKH XOJIOA0TPOU3BOAUTENBHOCTEI0 Qo= 2,93
kJx/c. MomHOCTE HaeansHOTo Komnpeccopa NB= 1,5 kBt. Buyrpennnii aguadatHsli 1 anexrpomexanngecknii KI1/{
KOMITpeccopa COOTBETCTBEHHO paBHBI: 1i=0,8; nam=0,85.

0,753

0,596

0,845

0,689

HarnerarenbHbIc MalTHHEI MpE€AHA3HAYCHBI OJIA:
NOHMKXCHUA NAaBJICHUA U COKHKCHUA pa60qero TCIa
TMOBBIIICHUA AaBJICHUA U UCIIApCHUSA pa60'{er0 TCIa
MOHMXCHUA NaBJICHUA U IICPEMCIICHUA pa60qer0 TCJIa
TOBBIMICHUA JABJICHUA U IEPCMEIICHUA pa60qero TCJIa

Hacochl 1 BEHTHIIATOPHI BEIIOJIHSIOT B OCHOBHOM (DYHKIIHIO:
JTABIICHHS

nepeMeeHus

COKM)KCHHS

WCTIApCHUS

Maiuunnsl, paboTarolye Ha CKUMaeMOM paboueM Tese:
BCHTHIIATOPBI

KOHJICHCATOPHI

HAaCOCHI

KOMIIPECCOPBI

PacmmpurensHble MalTMHBI IPeJHA3HAYCHBI IS

BHYTPEHHET0 OXJIaXKJICHHs pabovero Tena yCTaHOBKH IIPH €ro PaclIMpEeHNH C OTAaueH BHyTpeHHEH paboTh
BHEIITHET0 OXJIAX/ICHHs pab0yvero Teya yCTAHOBKHU IIPU €ro PaCHIMPEHUH C OTAauel BHYTPEHHEH paboThI
BHYTPEHHETO OXJIAXK/ICHHUS Pad0dero Tejla yCTAaHOBKH IIPH €TO PACIIMPEHUH C OT/adel BHEITHEeH paboTHI
BHEIIHETO OXJIAKAEHHU pabouero Teaa yCTaHOBKH IIPU €r0 PACHINPEHHH ¢ OTAadell BHeNTHel paboTs

B mMammHax 065eMHOTO IEHCTBHS H3MEHEHHE JTaBICHUS pab0dero Teia MpoONCXOAUT B CIICICTBUU:

M3MEHEeHNs 00BbEMa B pe3ynnbTaTe B3anMOIEHCTBUS pabodero Tella U IMepeMeIaloIerocs IeMeHTa MaIINHE
U3MEHEHUS TeMIIepaTyphl B pe3ylbTaTe B3auMOAeHCTBIS pabodero Tena U nepeMearonierocs dIeMeHTa MaIlluHbI
U3MEHeHns 00bEMa B pe3ybTaTe B3auMO/IeHCTBHS pabovero Tejla U HeMOABM)KHOTO 3JIEMEHTa MallInHbI
M3MEHCHHUS TEMITEPaTyphl B Pe3ysIbTaTe B3aNMOACHCTBHUS pad0overo Tella M HEeMOABIKHOTO SIEMEHTa MAIIHHBI

B MammHax KWUHETHYECKOTO JeHCTBUS U3MEHEHHE JABIICHUS 1 TEMIICPATYPhI JOCTUIaCTCs l'[yl"éMZ
HCIIOJIB30BAHUA ABVXYIINX CUJI B TIOTOKE AABJICHUSA

HCTIOJIb30BAHNSA MHEPIIMOHHBIX CUJT B IOTOKE pa60t1ero TCIa

HCTIOJIb30BaHUs I'paBUTAlMOHHBIX CHUJI B IIOTOKE pa60qer0 TCl1a

HCIIOJBb30BaHUA HHEPHHMOHHBIX CHUJI B ITIOTOKE JABJICHUA

IIpu TopMOXKEHIH TIOTOKA, UMEIOIIETo 3a1ac KHHeTHIECKOH SHEepruu, JaBieHne pabouero Tena:
HE MEHSeTCs

yObIBaeT

BO3pacTaer

OTBET HE yKa3aH

ITpu pacmmpeHnn MOTOKa ¢ BHEITHAM OTBOAOM SHEPTUH TeMIlepaTypa pabodero Tena:
TTOHMKAETCS

HE U3MCHSICTCS

TTOBBIIIACTCS

OTBET HE yKa3aH




TypOoxommpeccopsl 1 TypOoaeTaHAephI IPUMEHSIOT IPH CYIIECTBEHHO:
0O0JIBIIMX PACX0/1aX ra30B U HEOOJIBIIMX OTHOIICHHSX AABICHUN
HEOOJBIINX PAacXo/ax ra30B M OOJBIINX OTHOIICHHUSX TaBICHUN
MEJIKUX PACX0JaxX ra30B U MEHBIINX OTHOLICHUSX JaBICHUI

6oNBIINX pacxoJax ra30B U MEHBIINX OTHOLIEHUSX JaBIEHUH

B agmabatHOM KOMIpeccope U JeTaHaepe OTCYTCTBYET:

CHelraNIbHO OPTaHW30BaHHBIN TEMJI000MEH ¢ BHYTPEHHEH cpenoi
CIEHAIbHO OPTaHW30BAHHBIH TEIUIOOOMEH C BHEIIHEH cpeoi

CHEeNUATFHO OPTaHU30BAHHBIN TEIMIIO0OMEH ¢ BHYTPSHHEH U BHEITHEH cpemoi
OTBET HE yKa3aH

HeannabaTHelil koMIpeccop 3To:

MaIlliHa, B KOTOPOH, HAITPOTHB, HHTEHCH(UIMPOBAaHA TEIIO0Ta4ua OT paboyero Teia BO BHEIIHIO CPERy s yMEHBIICHUS
paboTHI, 3aTpayrBacMoO Ha cxKaTue

MalliHa, B KOTOPOH, HAIIPOTHUB, MHTEHCH(UIIMPOBaHa TEIUIOOTIada OT paboyero Tejla BO BHYTPEHHIO Cpey [UIsl yBEITNUCHUS
paboTHI, 3aTpaynBacMoOl Ha pacIINpeHIe

MallliHa, B KOTOPOH, HAIIPOTHUB, HHTEHCH(HUINPOBAHA TEIJIO0TAa49a OT pabouero Tena BO BHEIIHIOI CPERy IS yBETHICHHS
paboThl, 3aTpayrBaeMoOi Ha paclIupeHHe

MalliHa, B KOTOPOH, HAPOTHB, HHTEHCH(UIMPOBaHA TEIUIOOTIaya OT pabodero Tella BO BHYTPEHHIO CPey [UIsl yMEHBIICHUS
paboTHI, 3aTpaynBacMON Ha CKaTne

HeanuaGaTHbil neraniep 31o:

MallliHa, B KOTOPO# B MPOIIECCE PACIIMPEHUST OTBOJUTCS TEIUIO OT OXJIAKIAEMOTO 00BEKTa
MaIlliHa, B KOTOPO# B MPOIIECCE CKATHUS TIOABOIAUTCS TEIUIO OT OXJIAXKIAEMOTO 00BbEeKTa
MallliHa, B KOTOPOil B MpOIIecCce CKATUSI OTBOAUTCS TEIUIO OT OXJIaKIaeMoro o0beKTa
MallliHa, B KOTOPO# B MPOIIECCe PACIIMPEHUS TOABOJUTCS TEIJIO OT OXJIAXIaeMOT0 00bEKTa

o uuciy crynenei c:xaTs MalllUHbl Pa3JeISI0TCS Ha!
OJIHOCTYNIEHYAThIE U JABYXCTYIEHYAThbIE
OJIHOCTYIIEHYAThIE U IBYXCTYIIEHUAThIE
MHOTOCTYIIEHYATbIE U OAHOCTYIIEHYAThIE
JBYXCTYHNEHYAThle U MHOTOCTYIICHYIAThIE

B pacimmpuTenbHbIX MalllMHaX MHOTOCTYIEHYATOE PACLIIMPEHUE C IPOMEKYTOUHBIM II0IBOIOM TEILIA IPUBOJIUT:
K YMEHBUICHUIO X0JIOJONPOU3BOAUTENBHOCTH

K YBEJIMYEHHIO X0JI0JOIIPOU3BOAUTEILHOCTH

XOJIOJOTIPOU3BOAUTENBHOCTh HE U3MEHSETCS

OTBET HE yKa3aH

['epMeTHYHOCT MaIlIMHBI JUKTYETCS KaK LIEJIECO00Pa3HOCTHIO H30JISIIUH €€ BHYTPEHHUX 00BbEMOB OT:
BHYTPEHHEN U OKPYXAIOLIEH Cpebl

BHYTPEHHEH Cpelibl

OKpYKarolen cpebl

OTBET HE yKa3aH

BennunHa nagurpoko UCTIONB3YEeTCs I OLIEHKH KayecTBa Ipoliecca:

B HEOXJIAXKAAEMBIX CTYIEHIX KOMIIPECCOPOB, a TAKKe Ul OLIEHKH MIPOIlecca B HEOXIaXIaEMON MalllMHE B LIEJIOM 110 KOHEYHBIM U
HadaJIbHBIM TTapaMeTpaM

B OXJIAXKIAEMBIX CTYIIEHAX KOMIIPECCOPOB, a TaKKe AJIS OIIEHKH Ipoliecca B HEOXJIAXKIAeMOIl MaIlIHE B I[ETIOM [0 KOHEUHBIM U
HavyallbHbIM MapaMeTpam

B HEOXJIAXKAAEMBIX CTYIIEHIX KOMIIPECCOPOB, a TAKKe VIS OIICHKH MpoIlecca B OXJIAXKIAEMOI MaIlIiHE B IIEJIOM IT0 KOHEYHBIM 1
HavaJIbHBIM IapaMeTpaM

B OXJIAXKIAEMBIX CTYNEHSX KOMIIPECCOPOB, a TaKKe JJIS OIIEHKH Mpoliecca B OXJIaKAaeMOoil MallliHe B IIeJI0M [0 KOHEUHBIM U
HayallbHbIM MapaMeTpam

I'naBHBIE HENOCTATKU MOPIIHEBBIX MAIIMH CBSA3aHbI C:

3HAUUTENbHBIMY HHEPLHOHHBIMU YCUIIUSIMU B IPUBOIHOM MEXaHU3Me MPH MaJIbIX CKOPOCTAX U C 3arpsA3HEHHEM MaclOM UIH
JIpyroif cMa3Koi LHUIMHAPOB CKUMAEMOI0 Teja.

HE3HAYNTETHHBIMI HHEPIHUOHHBIMA YCHIIMSMH B ITPUBOJHOM MEXaHMU3ME IPH OONBIINX CKOPOCTAX U C 3arPA3HCHNUEM MACIOM HITH
JIpYroil cMa3Koi LUIMHIPOB CKUMAEMOTO Tea.

3HAYUTENBHBIMA HHEPIMOHHBIMH YCHIIMSAMH B IPHBOJHOM MEXaHU3MeE ITPU OOJIBIINX CKOPOCTSIX U C 3arpsI3HCHUEM MaciioM HIIN
JIpyroil cMa3Ko¥i LUIMHAPOB CKUMAEMOIo Teja.

HE3HAYUTEIbHBIMY HHEPLIMOHHBIMY YCUIIUSMH B IPUBOJHOM MEXaHU3ME IIPU MaJIbIX CKOPOCTSIX U C 3arpsA3HEHUEM MAaCIOM WU
Jpyroi cMa3koi UIMHAPOB CKUMAEMOTO Tea.

O0BeMHas TPOU3BOIUTENFHOCTH HOPITHEBBIX KOMIIPECCOPOB OTPaHUYCHA!
pa3MepamMy IUIUHAPOB U YHUCIOM 000POTOB




4acTOTOH BpallleHHs Bajla U XOJOM IOPILHS
XOJIOM IIOPILUHS U PasMEpPaMu LIMIMHIPOB
pa3sMepaMy IMHAPOB U YaCTOTOM BpallleHUs Baja

[Tpumenenne MeMOpaHHBIX KOMIIPECCOPOB LIENIECO00Pa3HO MPH:
MaJbIX pacxozaax pabouero Tena

OopIUX pacxoaax pabodero Tena

HeOOJIBIINX pacxogax pabodero Tena

OTBET HE yKa3aH

IIponecc cxxaTus B MOPIIHEBBIX KOMIIPECCOPAX OCYLIECTBISIETCS B LMIMHAPE B PE3yabTaTe:

BO3BPATHO - BpaIlaTeIbHOE ABMKEHUS MOPIIHS U H3MEHEHHsI BCISICTBUE ITOT0 pabouero o0bemMa IUIMHAPA
MOCTYIATEIBHO - BPAIIATENbHOE JABMXKCHHS ITOPIIHS ¥ M3MEHEHHS BCIIEACTBUE 3TOr0 padboyero oobeMa UIHHIPa
BO3BPATHO- KPYTOBOE ABM)KEHHMS ITOPIIIHS W M3MEHEHHS BCISICTBHE 3TOTO paboduero oobemMa IHIHHAPA
BO3BPATHO - IOCTYNATEIbHOTO ABKEHHUS IOPIIHS U H3MEHEHHs BCISACTBUE 3TOT0 pabouero oobemMa MUIHHAPA

Kakwe 21eMeHThI OTCYTCTBYIOT B OECKPEHIIKOTIHBIX MAITFHAX
KOJIEHYAThIN Baj

KpeHuKond u mToK

BOIIMITHO-IIATYHHBIH MEXaHU3M

OTBET HE yKa3aH

CKOJIBKO YHCIIO CTyl'IeHeﬁ CKaTHs HE NPEBBIIACT B KOMIIPECCOPAX XOJIOJUJIIBHBIX YCTAaHOBOK!
2

4
3
1

CKOJIBKO YHCIIO CTyHeHeﬁ CXKaTHud HE NPEBLINIACT B KPUOTCHHBIX YCTAHOBKAX!:

1
3
2
4

B mMemOpaHHOM KOMIIpeccope 00beM pabouero Teina MEHSIETCS BCIICICTBHE:

HepeMeIeHNs B TI0JIOCTH PACIIUPEHUs THOKON MeMOpPaHbI, 3aKaTOM 10 MEePHMETPY My MPO(UIHPOBAHHBIMU JUCKAMH U
HPOBOIMMOIT B ABIYKEHHE C IIOMOIIBIO THAPOMPHBOIA HITH HEMOCPSACTBEHHO OT BOLIMITHO-LIATYHHbBIA MEXaHU3MA.
NEPEMCIUICHUS B IIOJIOCTH CIKATHUA THOKOM M€M6paHBI, 3a)KaToi 1Mo NEPpUMETPY MCKIY HpO(bI/IHI/IpOBaHHBIMI/I JUCKaMH U
l'[pOBO)II/IMOI\/‘I B IBMXKCHUE C TIOMOIIBIO TUAPOTIPUBOAA UJIA HETIOCPEACTBEHHO OT KPUBOMIMITHO-IIATYHHOTO MEXaHU3Ma.
NepeMELIEHHS B [TOJIOCTU pacIiupeHusi THOKOM MeMOpaHBbl, 3aKaTO! MO EPUMETPY MEXKAY MPOPUINPOBAHHBIMU AUCKAMU U
HPOBOIMMOI! B IBIIKEHHE C IIOMOIIBIO THAPONPUBO/A HII HEIIOCPEICTBEHHO OT KPHBOIIMITHO-IIATYHHOIO MEXaHU3Ma.
TIepEMEIIICHHS B TI0JIOCTH CKAaTHI THOKOM MEeMOpPaHBI, 3aKaToH TI0 TIepUMETPy MEXIy IpoGHINpOBaHHBIMH AUCKAMH 1
HpOBOHI/IMOI\/’I B IBMKEHUE C TOMOIIBIO TUAPOIPUBOAA NI HETIOCPEACTBEHHO OT BOHIHHHO-HIaTyHHLIﬁ MEXaHHu3Ma.

TypOokoMIpeccopbl OTHOCITCS K MaIlUHAM:
KHHETHYECKOTO IEHCTBHS

00BEMHOTO JIEHCTBUS

WHEPIMOHHOTO JICHCTBUS

MMOTEHIINAILHOTO AEHCTBUS

Koa¢ppuuueHT mone3Horo AeiicTBUs HEHTPOOSIKHBIX KOMIIPECCOPOB HAXOIUTCS B IIpeIeax:
0,55-0,69
0,75-0,85
0,85-0,94
0,41-0,49

Koapunnent nonesHoro nefcTBUS 0CEBBIX KOMIIPECCOPOB HAXOAUTCS B IIpEIeax:
0,54-0,63
0,65-0,79
0,85-0,92
0,93-0,98

Ammabatasrii KI1/] coBpeMeHHBIX MOPITHEBBIX AETAHAEPOB I'eIHUEBBIX pedpKepaTOPOB U OKIDKUTENCH HAXOAUTCS B TIPEIeax:
0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74




Typ6oneranaepbl IPUMEHSIOTCS B XOJIOAWIBHBIX M KPHOTEHHBIX YCTAHOBKaX JJIS IPEABAPUTENHFHOTO M OKOHYATEIBHOTO:
3aMOpakKHBaHHs pabouero Tena

HarpeBaHus pabodero Tena

CKIDKEHHS pabodero Tena

oXJIaXaAeHHs pabouero Tena

TypOonerannep Ha3pIBalOT PEAKTHBHBIM €CITH:

B KaHasIaX pabouero kojeca OCyIIECTBIIeTCS CyKeHHe pabouero Tena

B KaHaJ1aX pabovero Koseca OCYyIIECTBISIETCS pacliupeHe paboyuero Tena

B KaHajIax pabovero Koyeca OCyIIeCTBIsIETCA BRIpaBHUBaHUE pabodero Tena
OTBET HE yKa3aH

Pabora coBepiiraemasi ra3oM B CTyIEHU TypOOeTaHaepa, ONPeAesIeTCs:
ypciaoM Oudonavyn

MOCTOSHHOM bobplimMana

ypaBHeHHeM Diinepa

TeopeMoit Beitepmrpacce

Maxkcumanbaoe 3Hadenue K11/ coBpeMeHHBIX peakTUBHBIX TypOOIeTaHIepOB COCTABIISET:
0,68-0,75
0,58-0,67
0,86-0,90
0,80-0,85

MexaHnuYecKre MOTEPH U BHEITHUE YTEUKH Pad0dero Teia U3 MalInHBI OTHOCAT K:
BHYTPEHHHUM IIOTEPSIM

BHYTPEHHHMM M BHEIIHUM IIOTEPAM

BHEIIIHUM MOTEPSIM

OTBET HE yKa3aH

B nerannepax TpeOyercsi IPUMEHSATH MaTEPHAIIBI:
C BBICOKOH TEIIONPOBOIHOCTHIO

C HU3KOH TEIIONPOBOJIHOCTHIO

C CpeIHEel TeIIONPOBOAHOCTHIO

OTBET HE yKa3aH

Ha3znauenue HacocoB B yCTaHOBKax TpaHC(l)OpMaLII/II/I TCIlJIa 3aKJII0YacTCA B!
IIOHMKCHHH J1aBJICHUA

TMOHWKCHUU NABJICHUA U IEPECMECIICHUA pa60qero TCJ1a

MOBBINICHUHA JTAaBJICHUA

TMOBBIIICHUHA OaBJICHUA U ICPEMCIICHHUA pa6oqer0 TCJIa

JKupkocTh nepekaurBaemMasi HACOCOM B YCTaHOBKax TpaHc(hopMaIuu Temsa, 00bIYHO UMEET TeMIEepaTypy OJIM3KOro K
TeMmIeparype:

KUIICHUS

[UIABJIEHUS

a0COJIFOTHBIN HOJIb

OTBET HE yKa3aH

Omnpenenuts uaAnKaTopHbIil KI1/] BepTUKaIsHOTO HEMPAMOTOYHOTO OeccaabHUKOBOro koMnpeccopa @B-6 nmpu cnemyromux
yeaoBuax: ko3hduiueHt miotHoctr A= 0,98, koaddunment nogorpesa Aw= 0,85.

67%

78%

95%

83%

PIJC sto:

PEryasTOp JONOJHUTEIBHOTO AEHCTBUS CETH
IIOCTOSIHHBIIN PETYIATOP AABJICHUA

JIOTIOTHUTEBHBIN PEryIsATOp NABICHUS THIIA «I0 ceOD»
OTBET HE yKa3aH

B ucnaputene Ha cTopoHe pabo4ero areHTa MpOUCXOAUT B 00IIEM CIydae:
KUTIEHHE KUIKOCTH

UCIIapeHHe KUAKOCTH U IIeperpes mapa

OXJTQXKICHUS KUIAKOCTH

OTBET HE yKa3aH




IIpu perymupoBaHuu TpaHC(HOPMATOPOB TEIIA YCTAHABIMBAIOT APOCCETbHBIN BEHTUIb HA JIMHUU KHIKOTO areHTa:
HE yCTaHOBJICH

YCTaHOBIIEH MOCIIE UCTTAPUTENEM

YCTaHOBJIEH Iepe] UCIIapUTEIEM

OTBET HE yKa3aH

CHIDKeHHE MacCOBOTO pacxoja pabodero areHra B CIICICTBAH MIPUKPHITHS JPOCCEIBFHOTO BEHTHIIS IPUBOINT K:
K IIOBBIILIEHUIO TEMIIEPATYPbl KOHAEHCALUU

K CHMKCHHUIO TEMIIEPATYpPhl KOHAEHCALUU

K IIOBBIIIEHUIO JABJICHUS KOHJCHCALIMH

OTBET HE yKa3aH

Ecnu nocie koHeHcaTOpa BKIFOYEH OXJIaIUTENb KOHAEHCATa, TO IPUKPBITHE JPOCCENIBHOTO BEHTHIIS BbI3bIBACT:
TEIUIOBAsl Harpy3Ka OXJIaJuTeNs IOHMKAeTCs

TEIJI0Bast Harpy3Ka OXJIaJUTeNs MOBbIIIAETCS

TEIJI0BAasl Harpy3Ka OXJIAJAUTENs HE U3MEHAETCS

OTBET HE yKa3aH

DK30TepMUUECKHUH MpOLEcC ITO:
3aMellIeHne

paszeneHue

CMeIIeHne

OXJIaXJICHHE

OHI0TEPMUUECKUH IIPOLECC 3TO:
3aMelleHe

pazzeneHue

CMEIIECHHE

OXJIaXKJICHHUE

JIoBeCTH KOHIICHTpAIUIO B JedierMaTope 10 eAMHHUIIBI (TOTYIUTh UICATHHBIA YUCTHIH Map):
MPaKTUYECKA MOKHO B HEBECOMOCTH

MO>KHO BE3/I€ U BCerna

TEOPETUYECKH HEBO3MOKHO

OTBET HE yKa3aH

IMox TeMiiepaTypoii reHepaluy IOHUMAETCS:
a0COJIFOTHBIN HOJIb

HAWBBICIIAS TEMIICPATypa B TEHEPATOPE
Cpe/Hsis TeMIIepaTypa B TeHepaTtope
TeMIlepaTypa IIaBJICHUS

TemmnepaTypa Iperolieii Cpeibl B FeHEPATOPE MOKET:
TOHIKATHCS MIPONOPLUUOHAIBHO TEMIIEpaType BHYTPEHHEH cpelibl
MOBBIIIATHLCS IPONOPLMOHAIBLHO TEMIIEPATYPE BHELIHEHN CpeJibl
HE OTJINYAThCS OT HOMUHAIBHOU

OTIMYATHCSI OT HOMHHAIIBHOI

CyMMapHBIif cpok paboTH pedprrkepaTopa 3aBUCHT OT:
&MKOCTh OaOHOB

HO/Ia4H HIIEKTPOIHEPTHH

TeMIIepaTypbl BHELIHEH Cpe/ibl

IIOBBIIICHUA JaBJICHUA




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH

npenoaaBaTciIeM.

Hpoxomﬂe}me KOHTPOJBHOTO MEPOTIPUATUA IO CAaY€ DK3aMCHA CUUTACTCA BbIIIOJIHEHHBIM YCIICIIHO, €CJIU IIPU €ro OLICHUBAHUU
MOJIy4€Ha OLICHKA HC HUKEC «YAOBJICTBOPHUTCIIBHO».

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTEIHN 3armnasue Bubnmmnoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 |B.I'. IpsikonoB, O.A. OCHOBBI TEIUIONEPEaAYH : Kazans : U3gatensctBo KHUTY, 2011,
JloHmakoB yueOHOe ocoOue http://biblioclub.ru/index.php?
page=book&id=258437
JI1.2 | M.X. Xaonausu, I.JI. | BakyymHas TeXHUKa: Kazans : U3marenscteo KHUTY, 2013,
Cakcaranckwii, A.B. obopynoBaHue, 2013, http://biblioclub.ru/index.php?
Bypmucrpos IIPOEKTUPOBAaHUE, TEXHOJIOTUHY, page=book&id=258831
JKCILUTyaTanus : yaeOHoe
nocooue
6.1.2. JlonoHUTE/ILHAS JIUTEPATYpa
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI2.1 |B.C.JlorunoB u ap. IIpumeps! u 3amauu o CII6.: Jlans, 2011,
TErIoMaccooOMeHy: yueOHoe
nocoowue
JI12.2 | }O.B.CunsBckuii COOpHUK 3aJ1a4 TI0 Kypcy CIl6.: TUOP/, 2010,
TEIUIOTEXHUKA
JI2.3 |H.A. Crosnos, C.C. Teopernueckue OCHOBBI Craponons : CKOVY, 2014,
CwMmupnoB, A.B. TEIUIOTEXHHUKH: TEXHUUYECKast http://biblioclub.ru/index.php?
CmupHOBa TepMOIMHAMUKA 1 page=book&id=457750
TEIIoMaccooOMeH : yueOHOe
nocodue
JI12.4 |1O.A. ®@upcosa, M.C. |Pacuer ammuauHoit Kazans : KI'TY, 2011,
Xamunymmas, AT XOJIOTUITLHOW YCTAHOBKH C http://biblioclub.ru/index.php?
CaiidernuaoB 3aKPBITOH CHCTEMOH page=book&id=258608
OXJIXKAEHUS : yueOHOe
nocobue
6.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armnasue Bubnmmnoreka M3parenscTBO, TO1, 3I11. aapec
JI3.1 |Canosa T.1O. TennoBoil pacuer Cankr-Ilerepoypr :CITIOI'AY, 2016,
XOJIOAWIILHOW YCTaHOBKH : http://biblioclub.ru/index.php?
METOIMYECKHE YKa3aHHS page=book&id=445955

6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»

91 LMS Canvas

| https://Ims.misis.ru/

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

.1 |IIO MATLAB & Simulink
1.2 |IIO DjVu Solo 3.1

I1.3 |IIO WinDjView 2.0.2

1.4 |IIO Microsoft Teams




I1.5 | Bpaysep Google Chrome

1.6 |10 Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

I1.7 | I1O Mathcad 14.0 University Classroom Perpetual

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX

N.1 |http://window.edu.ru/window/catalog - ennHO€ OKHO JOCTymna K 00pa3oBaTebHBIM pecypcam;

N.2 |http://matlab.exponenta.ru/ - moapoOHBIE aBTOPCKUE PYKOBOACTBA Mo poaykram MathWorks;

N.3 |http://electromeh.npi-tu.ru/ - HaydHO-TEXHUYECKHI XKypHAT «}I3BeCTHS BEICIINX yIEOHBIX 3aBEICHINA. DIIEKTPOMEXaHNKAY;

N.4 |http://sstuaeu.esrae.ru/ - AIEKTPOHHBIA HAYIHBIN KYpHAT « DIEKTPOTEXHUKA, SJICKTPOMEXaHUKA U JICKTPOTEXHOIOTHI»;

n.s

https://readera.ru/elektro - HayaHO-TexHIUecKHi )ypHAT « IJIEKTPO. DnekTpoTeXHUKA,INEKTPOIHEPTeTHKA,
SIIEKTPOTEXHUYECKAS IIPOMBIIIIIIEHHOCTHY.

.6 |http://electrical-engineering.ru/ -"DIEKTPOTEXHHUKA: CETEBOU AIIEKTPOHHBIA HAYIHBIN KypHAT"

n7

http://www.news.elteh.ru/ O0miepoccuiickuii )xypHan «HoBocTH DIEKTPOTEXHUKI» - OTPACICBOE HHPOPMAIIMOHHO-
CIPaBOYHOE U3JIaHHE.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenune |

OcHarexnne

127

VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJacc)

Kommsriotep B coope 34220287, 13 mT.
WntepaktuBHas nocka Panasonic 34050034, 1 mr.
IIpoekTop Epson 34250033, 1 mir.
JoxymenTt-kamepa Avermedia 34250035, 1 mur.
Hab ACORP 16 nopr, 1 mr.

CTon KOMIIBIOTEPHBIH, 12 mIT.

Cron yueHH4ecKui, 8 mir.

Kpecno komnsrorepHoe, 12 mr.

Crymn, 16 mr.

Jocka yaennueckas, 1 1mr.

Be6-kamepa Logitech, 1 .

216

VYuebnas naboparopust

JlaGoparopus TemnoTexHUKd U TepmoauHamuku 01350012,
1 mr.

JIaGopoTOpHBI  CTEH Ui W3y9eHHA  IIPHHIIUIIOB
mpeoOpa3oBaHMs M U3MEpeHHs  JaBIEHHSA, pacxoja
)kuakoctH, Bo3ayxa 04.2.3.0196, 1 wr.

JlaGopoTOpHBII  CTEHA  JUII  HW3y4eHHsS  NIPHHIUIIOB
mpeoOpa3oBaHMsS W HU3MEpEHHs  JaBJIEHHSA, pacxoia
JKUIKOCTH, Bo3yxa 04.2.3.0197, 1 wir.

I'openka »kekuoHHas, 1 mT.

Kommsrotep 34753/1, 1 mr.

8. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA

B npomecce n3y4eHns ANCIUILTIHEI BBIACISIOT 1B BH/Ia CAMOCTOSTEIBHON pabOTHL: ayIUTOpHAs M BHEAyAUTOPHAsS. AyITUTOpHAS
caMocTosTeNnbHasd paboTa Mo JUCHUIIMHE BRIMOTHACTCSA HA YUeOHBIX 3aHATHAX [OJ] PYKOBOJCTBOM IIPETIOIaBaTeNsl.

Bueayaurtopnas

caMocTosTeNlbHas paboTa - IIaHupyeMas yaeOHast pabota 00yJaromuMcs, BEIOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEMNOAaBaTeNs, Ho 6e3 ero HeMoCpeACTBEHHOTo yyacTus. CaMocTosTenbHas paboTa,

He IpeyCMOTPEHHAs IPOrpaMMoi yaeOHO MUCIUIUINHEL, PACKPHIBAIOIIEH 1 KOHKPETH3HPYIOLIEH ee colepikaHue,
OCYIIECTBIIETCS 00YJArONIMMCS HHUIIHATUBHO, C LIEJIBI0 peann3aliuy cOOCTBEHHBIX YUeOHBIX U HAy4IHBIX HHTEpecoB. Jia Gonee
3¢ HeKTUBHOTO BBINOIHEHHS CAMOCTOSATENBHOI PaOOTHI 110 AUCUUIIMHE MTPENOoaBaTeNb PEKOMEHIYET HCTOUHHUKY 1J1st pabOTHI,
XapakTepu3yeT Hanoolee palioOHAIFHYIO METOINKY CAMOCTOSTENIFHOM padoTHl, IEMOHCTPHPYET paHee BHIIOTHEHHBIE

00ydJaromumMucs paboTHI U

T. I. BuJpI 3a1aunit 171 BHEAyAUTOPHOI CaMOCTOSITENILHON padOThI, UX COAEPKAHUE M XapaKTep MOTYT HMETh BAPUATUBHBIN 1
nmuddepeHIpoBaHHEIA XapaKkTep, YIUTHIBAaTh HHINBHIYaIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOsATENbHAs padoTa MOXKET

OCYHICCTBIATHCA MHANBUAYAJIbHO WX I'PYIIIIaMU CTYJICHTOB online ¥ Ha 3aHATHUAX B 3aBUCUMOCTH OT e, 06L€Ma, KOHerTHOﬁ
TEMATHKH CaMOCTOSATEIIHFHOM pa60TI>I, YPOBH: CJIOKHOCTH. KOHTpOJ’IL PE3YyIbTAaTOB BHeayZ[I/ITOpHOﬁ CaMOCTOSATCIIHLHON pa6OTBI

OCYIICCTBJIACTCA B IIpeAcjiaX BpEMEHH, OTBCACHHOT'O Ha 00s13aTeNbHbIe y"le6Hble 3aHATHA 10 JUCHUIIIMHE HAa NPAKTUYCCKUX,

na60paTopH1>1x 3aHATUAX.




