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1. HEJIX OCBOEHUSA

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

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

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Baox OIT: b1.B

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

2.1.1 Maremartuka

2.1.2 |HaueprarenpHas reoMeTpuUs U HHXKEHEpHas rpaduka

2.1.3 |IIpuxiagHas MexaHUKa

2.1.4 | Teopus BepOSITHOCTEN U MaTEMaTHUUECKasl CTATUCTUKA

2.1.5 | TexHuueckas TEpMOJUHAMUKA

2.1.6 | DnexkrporexHuka

2.1.7 |Wndopmarnka

2.1.8 | dusuka

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

2.2.1 BLICOKOTCMHCpaTypHLIC TCIUIOTCXHOJOTUYCCKHUE MMPOUECCHI 1 YCTAHOBKHU

2.2.2 | KoHCTpyKIMH U TEIIOBask paboTa MPOMBIIIJICHHBIX MTeYeh

2.2.3 |KoTenbHble yCTAHOBKU U APOTEHEPATOPHI

2.2.4 | KOTJBI-yTHIN3aTOPHI

2.2.5 |TemnomaccooOMeHHOE 000pYIOBAaHHE IPEAIPUATHI

2.2.6 |DnextpocHabxeHHe U 000PYIOBaHNE IPOMBIIIICHHBIX TPEAIPHATHIH

2.2.7 | AnpTepHaTHBHAs SHEpreTHKa

2.2.8 |HerpagumuoHHbBIE # BO30OHOBISEMBIC HCTOUHIKH 3HEPTUH

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

2.2.10 |IlpenaumiaoMHas IpaKTHUKa

2.2.11 | TemnoBble 31EKTPUIECKUE CTAHITIHI

2.2.12 | TeriosHepreTU4ECKHe CUCTEMBI IIPOMBIIUIEHHBIX IPEATIPUITUN

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

YK-3: npoekTHpoBanue U pa3padoTka

3HaThb:

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

VYK-1: pynnameHTAIbHbIC 3HAHUS

3HaTh:

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

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

3HaTh:

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

YK-3: npoexkTupoBaHue 1 pa3paboTka

Ymerb:

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

YK-1: pynaameHTabHbIE 3HAHUS




YMmerb:

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

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

Ymern:

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

YK-3: npoekTupoBanue u paspadorka

Baagernb:

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

YK-1: pynaameHTabHbIE 3HAHUS

Baagern:

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

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

Baanernb:

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

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHAUKATOPbI H JJI. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pazpea 1.
TpancdopmaTopbl
TEemI0ThI
1.1 Knaccudukarst 3 2 MK-1-31 TIK-1- JI1.1J12.2 KM1 P1
TPaHC(HOPMATOPOB TEILIOTHI. V1IIK-1-Bl J12.3
O6nacTu NpUMEHEHUs! VYK-1-31 YK-1- 21
TpanchopMaTopoB Y1 VK-1-Bl
tera. /Jlex/ VK-3-31 VK-3-
B1
1.2 Pacuer mapamerpoB 3 4 TIK-1-31 TIK-1- JI1.1J12.2 KM1 P1
TETIJIOBBIX V1 IIK-1-Bl1 3
tpanchopmaTopos /I1p/ VYK-1-31 YK-1- a1
VY1 VK-1-Bl
VK-3-31 VK-3-
Bl
1.3 [TepcriekTHBEI pa3BUTHA 3 35 ITK-1-31 TIK-1- JI1.1J12.1 KM1 Pl
YCTaHOBOK TpaHchopMaiu V1IIK-1-B1 JI2.2 J12.3
terna. Poib YK-1-31 YK-1- 21
Tpanc(hopMaTopoB Teria B Y1 VK-1-Bl
cucTemMax YK-3-31 YK-3-
TepMOCTaOMITH3aLUH B1
Pa3NUYHbIX OOBEKTOB.
OcHOBHEBIE TPeOOBaHHUS 110
YIENBHBIM 3aTpaTam
SHepru, 3G HeKTUBHOCTH U
Ha/IeKHOCTH.
Koa¢pdrmmenTs!,
OTIpENeINISAIOLINe
s dexruBHOCTE. /Cp/
Pa3gen 2. I'a30:kuaKOCTHBIE
TpaHncdopmaTopsl




2.1 [TapoxkuakocTHble 1 3 4 TIK-1-31 IIK-1- JI1.1J12.2 KM1 P1
a0COPOIMOHHBIC YCTAHOBKH H V1IIK-1-B1 23
MPOLECCHI B HUX. VK-1-31 YK-1- o1
HpoccenupoBanue, V1 VK-1-Bl
0)KMIKEHHUE PeabHbIX ra3oB. VYK-3-31 YK-3-
I"a3oxkuaxocTHbBIE B1
termoTpanchopmaropsl. /Jle
K/
2.2 Mertoabl pacyera 3 4 T1IK-1-31 IIK-1- JI1.1J12.1 KM1 P1
MHOTOCTYIIEHYATBIX 1 V1 IIK-1-Bl JI2.2J12.3
KaCKaIHBIX VK-1-31 YK-1- 21
TpaHC()OpPMaTOpPOB V1 VK-1-Bl
tera. /TIp/ VYK-3-31 YK-3-
Bl
2.3 VY nenpHBIE 3aTpaThl SHEPTUN 3 40 MK-1-31 TIK-1- JIT.1J12.1 KM1 P1
u s3kcepruyeckuit KITJT V1IIK-1-Bl J12.2J12.3
TepMOTpaHCHOPMATOPOB U YK-1-31 VK-1- 21
CUCTEM Y1 VK-1-Bl
tepmocTabmmmsarn. /Cp/ YK-3-31 YK-3-
Bl
Pa3nen 3. Kpuorennsie
YCTAHOBKH
3.1 Kpuorennsie ycTaHOBKH U 3 2 ITK-1-31 TIK-1- J.1 KM1 P1
mporeccs B HUX. BeiOop V1IIK-1-B1 JI1.2J12.2
XJIaIar€HTOB U VK-1-31 VK-1- J2.3
XJIaJOHOCHUTEIEH IS V1 YK-1-B1 J12.4J13.1
Tpanc(hopMaTopoB TerIa. YK-3-31 YK-3- 21
OcHOBHEBIE TPeOOBaHUS K B1
CBOMCTBAM 3THX pabounx
areHTOB:
TEepPMOIMHAMHYECKNE,
TEXHUYECKUE U
9KOJIOTMYECKHUE.
3aBUCHUMOCTDH CBOMCTB
(hpeoHoB 0T ux
cocrasa. /Jlex/
32 Pacuer 030HOAaKTHBHBIX 3 4 IK-1-31 IIK-1- J1.1 KMI P1
(hpeoHOB U BEIOOD VY1 IIK-1-Bl JI1.2J12.1
aIbTEPHATUBHBIX VK-1-31 VK-1- | JI2.2J12.3
xnazgarenToB. [loxyuenue V1 YK-1-B1 J12.4J13.1
MPOJIYKTOB pa3/ieieHuUs YK-3-31 YK-3- 21
Bo3xayxa. /IIp/ B1
33 [IpuaMnIe! neicTBUSA 3 40 TIK-1-31 IIK-1- J.1 KM1 P1
UAEaNTbHBIX a0COPOLUOHHBIX V1 IIK-1-B1 JI1.2J12.2
YCTaHOBOK H YJIEbHBII YK-1-31 YK-1- 3
pacxon Temnsia B HUX. Y1 VK-1-Bl J12.4J13.1
CpaBHHTENbHAS YK-3-31 YK-3- 21
XapaKTepUCTUKA Pa3IHYHBIX B1
XOJIOJWIIBHBIX YCTaHBOBOK.
CTpYHHBIE TPaHC(HOPMATOPEI
temna. /Cp/
34 [ToaroroBka u caaua 3 9 TIK-1-31 TIK-1- KM1
9K3aMeHa /DK3aMeH/ V1 IIK-1-B1 21
VYK-1-31 YK-1-
VY1 VK-1-Bl
VYK-3-31 VK-3-
Bl
5. ®OH1 OIEHOYHbBIX MATEPUAJIOB
5.1. KouTpoJibHble MeponpusiTusi (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BONPOCHI 15l
CaMOCTOSITeJIbLHOI MOATOTOBKH
Kon KonTtponsHoe rilioiel?;:oMHe B
KM MepOTpUATHE I PBI ONPOCHI JUIs1 HOATOTOBKU

KOMIIETEHIIAHN




KM1 DK3aMeH MK-1-31;I1K-1- Bomnpocs! k 3x3ameny
YI;IIK-1-B1;YK-1- | 1. Knaccugukarus TpanchopMaTopoB TEMIOTHI.
31;VK-1-YV1;VK-1-  |2. OO6nacTu PUMEHEHHS TPAHCHOPMATOPOB TeILIA.
B1;VK-3-31;VK-3- |3. INepcrieKTHBEI Pa3BUTHS YCTAHOBOK TPaHC(HOPMAIUU TEIIA.
V1;YK-3-B1 4. Ponb TpanchopmaTopoB Temia B cucTeMax
TEPMOCTAOMIH3aLUH PA3IHIHBIX 00BEKTOB.
5. OcHOBHEIE TPeOOBaHMUS 110 YACNBHBIM 3aTpaTaM SHEprHH,
3¢ (GEeKTHBHOCTH U HATEKHOCTH.
6. Koaddunuentsi, onpeaensiorine 3GHEKTUBHOCTb.
7. IMapoxuaKocTHEIE B a0COPONNOHHBIE YCTAHOBKH W
MPOIECCHI B HUX.
8. JpoccennpoBanue, 0KMKEHHE PEATbHBIX Ta30B.
9. ['a30KUIKOCTHBIE TEIIOTPAHC(HOPMATOPHL.
10. VY nenbHble 3aTpathl 3Hepruu U sxceprudeckuii KIT
TEPMOTPAaHCPOPMATOPOB U CHCTEM TEPMOCTAOITU3AIIHH.
11. Mertoapl pacyeTa MHOTOCTYIIEHUATBIX U KacKaIHBIX
TpaHc(OopMaTOpPOB TeIlIa.
12. KpuoreHHsle yCTaHOBKM U IIPOLIECCHL B HUX.
13. Br160p Xi1agareHToB M XJIaJ0HOCUTENEH IS
TpaHCc(OpPMaTOPOB TeIlIa.
14. OcHOBHEIE TPeOOBaHMS K CBOMCTBAM 3THX pabOUMX areHTOB:
TepMOIMHAMUYECKHE, TEXHUIECKHE U SKOJIOTHIECKHE.
15. 3aBUCHMOCTh CBOMCTB (DPEOHOB OT MX COCTaBa.
16. OmnpeneneHue 030HOAKTUBHBIX (PPEOHOB U BBHIOOD
AIbTEPHATHBHBIX XJIaJar€HTOB.
17. [Tonyuenne NpoAyKTOB pa3/ieeHusl BO3IyXa.
5.2. Ilepedyenn padoT, BbINOJHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kox Hasparue [IpoBepsiembie
WHIIKATOPHI Copnep:xaHue pabOTHI
paboTHI padoThI N
KOMITeTeHIUit
P1 PI'P MK-1-31;I1K-1- PT'P conepxut 1 Teoperrueckuii BONpocC 1 OJIHY 33]ja4y Ha pacyer
VYL;IIK-1-B1;YK-1- | xonoannbHOH (a0COPOIMOHHON MITH TApOKOMITPECCOPHOI ) MAaITMHBI
31;VK-1-Y1;VK-1-
B1;YK-3-31;VK-3-
V1;YK-3-B1

5.3. OueHo4yHbIe MaTepHaJIbI, HCNOJb3yeMble I Ik3aMeHa (onucaHue OMJIeTOB, TECTOB M T.I1.)

OK3aMeHaIMOHHBIN OMJIET IO JUCIUIUIMHE BKIIOYAET B ce0s 1Ba TEOPETHYECKUX BOMPOCH U 3a1ady M0 TeMaM, H3JI0KEHHBIM B 4
pasnene ganuoit PITJ[. buners! xpaHsrTcs Ha Kadenpe U yTBEPAK/ICHEI €€ 3aBEIyIOIIHM.

ITpumeps! 3aau Ha HK3aMEH:
3amaga 1. @peoHOBas XOJOANNEHAS YCTAaHOBKA paboTaeT npu TeMneparype ucrnapesens t1=- 15C. OnpenennTs yaensHoOe U
00BEMHOE KOJIMYECTBO TEIJIOTHI, 0TBoAUMOE | KT hpeoHa-12, ecnu nmap U3 UCHAPUTENS] BBIXOAUT CYXHM HACHIILIEHHBIM.

3amaga 2. @peoHOBas XOJOANIBHAS YCTAaHOBKA X0I0AMIEHOH MomHOCTEI0 Q0=100 kBT paboTtaer npu Temreperype HCapeHus
t1=-10C u Temmnepatype konaencanuu t4=20C. OnpenenuTs MacCOBBINA PacXod HUPKYAUPYIOIIEro GppeoHa-12 u oObeMHBIN pacxos
napa ¢peoHa, BCacbIBaEMOI'0 KOMIIPECCOPOM YCTAHOBKH, €CIIN Map U3 YCTAHOBKH BBIXOJHUT CYXHM HACHIIICHHBIM.

3amaga 3. AMMHavHas XOJIOMMIBHAS YCTAaHOBKA paboTaeT NpH TeMiepaTtype ucrnapenus t1=- 15C u remmnepaType KOHICHCAIINH
t4=2501C. OnpenenuTs XOJOMIbHBINA KO PHULKEHT, €CTIH SHTAIBIINS aMMUaKa Ha BBIX0oJe U3 KoMipeccopa i2=1896 k/Ix/kr. [1ap
U3 MCHAPHUTENS BEIXOJUT CyXHM HACBIILIEHHBIM.

3amaga 4. @peoHOBas XOJIOAMUNbHAS YCTAHOBKA XOIOAMIBEHOM MontHOCTEI0 Q0=118 kBT paboTraer mpu Temmneparype UCIapeHHs
t1=-15C u TemmnepaType KOHAEHCALUHU Tepe] peryiupyouum BeHreneM t4=25C. OnpenenuTs MacCOBBIH pacxom
[UPKYJIUPYIOIEro GppeoHa-12, XoIoAMIbHBIN K03 GUINCHT B TEOPSTHIECKYIO MOIITHOCTH KOMITPECCOPA YCTAaHOBKH, €CITH
SHTAJBNHNSA Mapa GppeonHa-12 Ha BeIxoxe n3 koMmnpeccopa i2=610 x/x/kr. ITap n3 ucnapurens BEIXOJUT CyXHM HACBHIIIICHHBIM.

3amgava 5. AMMHa4Has XOJIOAWIBHAS YCTAaHOBKA XOJIOIMIBHOM MontHOCTEI0 Q0=205 kBT paboraer npu TeMneparype HCIapeHHs
t1=-10C u TemnepaType KOHAEHcaIuu nepen perynmupytonum BenreneM t4=2001C. OnpeaenuTs CTaHJAPTHYIO XOJIOAUIBHYIO
MOIIIHOCTG NIPH TeMIepaType ucnaperus t’=-1C u Temneparype KOHICHCAIUH Iepe]] peryaupyomuM seaTenem t’4=251C, eciu
K03 GHULIUCHT IoJauy KoMIIpeccopa it pabounx mapameTpos 0,7 ¥ K03GGHUIUCHT ToJaul KOMITpEeccopa Ui CTaHIAPTHBIX
napamerpos 0,63. [Tap u3 ucriapuTesns BBIXOJAUT CyXHM HACHIIIEHHBIM.

3amaua 6. DpeoHOBas XOJOIUIbHAS YCTaHOBKA X0IOAWIbHON MomHOCTRI0O Q0=100 kBT paGoraer Ha Qpeone-12 npu Temneparype
ucnapenus t1=-51C u reMrieparype KOHJIEHCAIMH TIepe]] peryaupyromuM BeHTeneM t4=25C. OnpeaenuTs X0JI0ANIbHBINA

K03 (GHUIUECHT U CTAaHIapTHYIO XOJOAMIBHYIO MOIITHOCTE YCTAaHOBKH IPH TeMItepatype ucnapenus t’=-15C u Temneparype n
TeMIeparype KOHISHCAIUH Mepe peryaupyonmm BeareneM t’4=301C, ecnu TeopeTndeckas MOIIHOCTh KOMIIPECCOPA YCTaHOBKH
NT1=26 kBT 11 K03 PHULIUECHT MogauN KOMIIpeccopa st pabounx mapameTpos 0,69. ITap u3 ucnapurens BEIXOJUT CYXHM




HACBIIICHHBIM.

3amaga 7. @peoHOBas XOJIOAMIBHAS YCTAHOBKA XOIOAMIEHOM MonTHOCTEI0 Q0=105kBT paboTaer npu Temreparype ucnapeHus t1=
-15C u Temmeparype KOHACHCAIUN TIepe]] peryaupyronmM BenTmiIeM t4=251C. Onpenenuts HHANKATOPHYIO yACIBHYIO
XOJIOJWIIbHYIO MOIIIHOCTb MAIlIMHbI, €CJIN SHTAIBIM Napa ¢ppeoHa-12 Ha BbIxoje u3 komnpeccopa i2=604 k/[x/kr u
unaukatopHeiid KI1J] 0,865. [Tap u3 ucniaputens BEIXOAUT CyXHM HACBHIIIEHHBIM

3agaga 8. dpeoHOBas XOJIOAMUIBHASA YCTAHOBKA X0NIOAMIbHOM MontHOCTEI0 Q0=102xBT paboTaer mpu Temmeparype ucnapeHus t1=
-5[1C n TeMnepaType KOHJCHCAIMY nepe perynupyronmm BenTuiieM t4=25C. Onpenenuts 3QPeKTUBHYIO yACIbHYIO MOIIHOCTh
MAIIIFHEBI, €CITH SHTAIBINA Tapa ¢ppeoHa-12 Ha BEIXoae u3 koMipeccopa i2=610 kJlx, naauxatopusiid KI1/1 [1i=0,87 u
mexanuueckuid KITJ[ 0,905. ITap u3 ucnapurens BEIXOAUT CyXOH HACBHICHHBIN.

KOMHLPOTGpHOC TECTUPOBAHUC 10 pas3aciiaM AUCHUIUIMHBI

Kaxum 3ak0HOM XapakTepu3yeTcs TEMIONPOBOAHOCTD?
3akoHoM Hprotona

3aKk0HOM Dypre

3akoHoM Credana- bonpimana

Kaxk HaspiBaercs TGHJ'IOO6MGH, €CJIM Iepcaava TCIIa NpoXoaAnT 3a CHET SJICKTPOMArHuTHBIX KoJieOaHuii?
KOHBCKIWA

TETIJIOTIPOBOAHOCTD

H3JIy4CHUC

B kaxom Buje TEI00OMEHHHKA MIEpeIadn TEIIa MPOXOAUT TOIBKO MPU JIBHKCHUU?
KOHBEKIIUS

TETJIONPOBOTHOCTh

W3ITydeHHe

Yro Takoe TemI0BoOH Hacoc?

TeIoTpaHchopMaTop, KOTOPBIH CIYKUT JIUIsl BRIPAOOTKH TEIIA U X002
YCTPONCTBO /ISl TEPEKAYNBAHUSI TEIUIA OT OJJHOTO 00BEKTa — IPYTOMY
TeIoTpaHchopMaTop, KOTOPBIN CIYKUT MPEUMYIIECTBEHHO I BBIPAOOTKHU Teria

Yro Takoe TpaHcHopMaTOp TEIIOTH?

YCTPOUCTBO IS IIEPEeHOCa TEIUIOTHI OT 00BEKTa C OTHOCUTEIBHO HU3KON TeMIIepaTypoil — TeMI00TJaTINKa K 00BEKTY ¢
OTHOCHTENBHO BBICOKOW TEMIIEPATYPOil - TEIUIONIPUEMHUKY

YCTPOMCTBO [IS OTY4EHUS X002

CTIEIHATBHBIN TeMI000MEHHHUK B KOTOPOM IPeoOpas3yroT TEIUIO B XOJIOL

TpanchopmaTopamu Teruia Ha3bIBAIOTCS CHCTEMBI, B KOTOPBIX OCYIIECTBIISIETCS:

OTBOJI 3HEPTHH B hopMe Teruta OT 0OBEKTOB C OTHOCHTEIHHO HI3KOH TeMITepaTypoii K IpHeMHHUKAM TeIrIa ¢ 0osree BEICOKOM
TeMIIEpaTypou.

HOZIBOJ] SHEPTHH B (OpMeE TeIlIa K 00bEKTY C OTHOCUTENBHO HU3KOH TeMIiepaTypoi K IPHEMHHUKaM Terula ¢ OoJiee BBICOKOH
TeMIepaTypon

OTBOJI 3HEPTHH B (hopMe Teria OT 0OBEKTOB C OTHOCUTEIHHO BEICOKOH TEeMIepaTypoi K MpUEeMHUKaM TeIia ¢ 6oJiee HU3KOH
TEMIIEpaTypoil.

HIO/IBOJ] SHEPTHH B (hOPME TEIIa OT 0OBEKTOB C OTHOCHTEIIBHO BBICOKOM TEMITEpaTypoil K IPUEMHHKAM TeIuia ¢ 6oJiee HU3KOI
TeMIlepaTypon

Bpyrto 310!

BEC

uMs (PPaHITy3CKOTO YYEHOTO
XOJIOMIIBHBIN KO PHULIUEHT
uHaukaTopHeiid KI1J]

IIpu TemmocHaOXEeHUU OT KOTEIbHOU yAEeTbHBIN PacXo]] YCIOBHOTO TOTIIMBA 3aBUCHT OT:
KIIT

opyrTO

HETTO

MECTOHAXO0KIEHUS KOTEIbHOMN

UemM BhIlIIe HAYATBHBIE TapaMeTpsl apa Ha TOLI u Hike qaBieHns mapa B oTbope TypOuH, TeM:
6oubIie yrioBoi Ko QUITIEHT THHIN paBHBIA 3KOHOMUYHOCTH

MEHBIIIE YII0BOW KOA((UIIMEHT JINHUI paBHBIA SKOHOMUYHOCTH

MOCTOSTHEH YITIOBOH KOS (GHITHEHT JIMHIH paBHBIH 3KOHOMIYHOCTH

OTBET HE yKa3aH




B uém 3axmrouaercst paboTa pedprkepaTopa:

MO/IBOJIE B OKPYXKAIOILYIO CPEy TEIIa OT 00bEKTOB, Temieparypa TH KoTOpbIX HUKE TeMIepaTypbl OKpY>KaloIei cpebl
OTBOJIE B OKPYKAIOIIYIO Cpey TeIIa 0T 00beKTOB, Temieparypa TH KOTOPBIX BEIIIE TEMIEPATYPHI OKPYKAroMIeH cpeabl
MOJIBOJIE B OKPYKAIOIIYIO CPey TeIia OT 00BeKTOB, TemmepaTypa TH KOTOPBIX BBIIIE TEMIIEpaTyphl OKPYKAIOIIEH Cpe/Ibl
OTBOJIE B OKPYKAIOIIYIO CpPely TeIla OT 00beKTOB, TeMnepaTypa TH KOTOPBIX HIKE TeMIepaTypbl OKpYXKaloIel cpeibl

s cHaO)keHMs TEeIIOM TOPOICKNX aOCOPOIIMOHHBIX XOJIOMIIBHBIX YCTAHOBOK IIEJIECO00pa3HO HCIIONB30BATh!
BOJI0AMMHAYHBIC a0COPOIIOHHBIE XOIOAUIbHBIC YCTAHOBKU

CUCTEMBbI KOHIULIMOHUPOBAHUS

CHCTEMBI TETUIO(DUKAIIIH

OpoMuCTOIHTHEBBIE A0COPOIMOHHBIE XOJIOIIBHbIEC YCTAHOBKH

Hpouecc BbIpaBHHUBAHU CKOpOCTeﬁ B KaM€pE CMCILICHU CprﬁHHX arrapaToB COITPOBOXKAACTCA:
HU3MCHCHHUECM J1aBJICHUSA

HU3MCHCHHUECM MACChI

HU3MCHCHHUEM CHJIBI

HU3MCHCHUCM TCMIICPATYPhI

Jlo cepenuHbl MPOLUIOTO CTOJETHS €IMHCTBEHHBIMH HCTOYHUKAMU OXJIQXKIEHUS ObLITH:
€CTCCTBEHHBIN XOJIOJ U 3aI1achl JbJ1a

3aI1achel JIbIa

€CTEeCTBEHHBIN XO0JIOJ

OTBET HE yKa3aH

[NosiBneHNE MONTydeHNs] HCKYCCTBEHHOTO XO0JI0a ITyTeM TpaHC(hOPMAINH TeIuIa KOPEHHBIM 00pa30M H3MEHIIIO:
JMana30H U MacIITa0bl HCIOIb30BaHUS BEICOKHX TEMIIEpaTyp

00J1acTH MCHOJIB30BaHUS BBICOKHX TEMIIEpaTyp

JIMaIa30H M MacITa0bl HCIOTb30BaHNS HU3KUX TEMITEpaTyp

00J1aCTH HCHOIb30BaHUS HU3KUX TEMIIEpaTyp

Ha kakue 1Ba BUia MOKHO Pa3ZeuTh YCTAHOBKHU JUIS TPaHC(HOPMAIMHU TEIUIa [0 IPUHITUITY PaOOTHI:
MAPOXKHUIKOCTHBIC M Ta30BbIC

TEPMOIITEKTPUYUCCKUE I MEXAHUUECKHE

KOMIIPECCHOHHBIE U CTPYHHbBIC

COpOIIMOHHBIE U Ta30KHIKOCTHBIC

HpI/IHLlI/IH pa6OTLI KOMIIPECCHUOHHBIX YCTAaHOBOK OCHOBAH:

Ha MOHW)XCHUH OaBJICHUSA MOCPCACTBOM MEXAHUYCCKOTO MJIIM TCPMHUYICCKOT'O BOBHeﬁCTBHﬂ Ha pa60q1/n71 arcHT

Ha MOBBIIICHUU JAaBJICHUS OCPECACTBOM DJICKTPUICCKOTO WJIN DJIEKTPOMArHuTHOTO BO3,ZI€I>'ICTBPI$[ Ha pa6oq1/1171 arcHT
Ha NOBBIIIEHUU JABJICHUS NOCPEACTBOM MEXAHUYECKOTO WJIN TEPMUIECKOTO BO3LL6ﬁCTBI/Iﬂ Ha pa6oq1/1171 arcHr

Ha MOHW)XCHUH AaBJICHUSA NOCPCACTBOM BJICKTPHUYCCKOTO MJIN IJICKTPOMArHuTHOI'O BO3JICUCTBUS Ha pa60qm“1 arcHT

KomnpeccroHHbBIE yCTAaHOBKY JEIIATCS HA!
NapOKUIKOCTHBIE, Fa305KUIKOCTHBIE M [a30BbIC
KOMITPECCHOHHBIE, COPOLIMOHHEIE U CTPYIHEIE
MapOXHUIKOCTHBIE, COPOIIMOHHBIE U Ta30BbIE
ra30’kKUAKOCTHBIE, COPOIIMOHHBIE U KOMIIPECCHOHHBIE

Kaxas sHeprust ucnosb3yercss B KOMIPECCHOHHBIX YCTaHOBKAX!
BHYTPEHHSISI WIH DIIEKTPUYECKAst

MeXaHMYECKas WIK NOTEHIUaAIbHAs

NIEKTPOMArHUTHAs UM KHHETUYECKAs

JJIEKTPUYECKas MM MEXaHUUECKast

OCHOBHBIM annapaToM MapadKEeKTOPHBIX XOJIOAUIbHBIX YCTAHOBOK CIIYXKHT:
KOHJICHCATHBIN HacoC

TIOTIJIABKOBEIA BEHTHIIb

CTPYHHBIN 2KEKTOP

JIPOCCENbHBIN BEHTUIIb

IIpunuun paboTsl COPOIIMOHHBIX YCTAHOBOK OCHOBAH Ha!

HOBBIIICHUHN JaBJIeHUS paboyero Tela MpH I10CIe0BaTENbHOM OCYIIECTBICHUH TEPMOXUMHUYECKUX PEAKINH TOTJIOMIEHNS
pabouero areHTa COOTBETCTBYIOIINM COPOCHTOM C OTBOZOM TEILIA, 4 3aTEM BBIJEICHNS paboUero areHTa u3 CopOeHTa,
COIIPOBOXKJAEMOT0 ITOIBOJIOM TeIIa

HOHWKEHNH JaBJIeHHs pabovero Tena Ipy MOoCIeJ0BaTeILHOM OCYIIECTBICHHN TEPMOXHUMHUYECKUX PEaKIUi MOTIoIeH s pabodero
areHTa COOTBETCTBYIOIIUM COPOSHTOM C ITOJBOJIOM TEIlIa, & 3aTEM BBIICICHUs Pa00YEro areHTa U3 COpOEHTa, COIIPOBOXKAAEMOTO
OTBOJIOM TeIUIa

HOBBIILIEHUHN JaBJIEHUS paboyero Tela MpH I10CIe0BaTENbHOM OCYIIECTBICHUH TEPMOXUMHUYECKUX PEAKINH TOTJIOICHUS




pabouero arenTa COOTBETCTBYIOLIMM COPOEHTOM C MOJIBOIOM TEILUIa, a 3aTeM BhIJeNIeHHs paboyero areHTa u3 copOenra,
COMPOBOXKIAEMOTO OTBOJIOM TEIlIa

TTOHVKCHUH JIABJICHHS Pab0vero Tela MpH MOCIeIOBaTEIEHOM OCYIIECTBICHUN TEPMOXUMHUSCKIX PEAKIMi TOTTIOMICHUS pabodero
areHTa COOTBETCTBYIOUIMM COPOEHTOM C OTBOJIOM TEILIA, a 3aTE€M BBIICIEHHs pabouero areHTa u3 copoeHTa, COpoBOKAAEMOTO
[IOJBOZOM TEILIA

uxn JIunge:

JIPOCCETUPOBaHKE

COYETaHUE JPOCCETUPOBAHUS C PEreHEPATHBHBIM TEIJIO0OMEHOM
TEIIO00MEH

COYeTaHue APOCCETUPOBAHUS C KOHBEKTUBHBIM TEILIOOOMEHOM

CrpyiiHbIC YCTAaHOBKH OCHOBAHBI Ha!

WCTIOJIh30BaHUM KHHETHYECKOH SHEPTUH IMOTOKA TTapa WM Ta3a s MOBBIIICHUS TaBICeHIs paboduero areHTa
MCIIOJIb30BaHNUH MOTECHIIMAIBLHOMN SHEPIUH MOTOKA Mapa WITH ra3a JUls HOHIKCHUsI JaBIeHus pabouero areHTa
WCIIOJIb30BaHHUH TEKTPOMATHUTHON SHEPIHHU IMOTOKA Mapa WK ra3a JJisl MOBBIIICHHS TEMIIEPaTyphl pabouero areHTa
WCTIOJIh30BaHUH MEXaHHUECKON SHEPTHUHU MMOTOKA Mapa WK ra3a Juis OHWKEHHSI TEMITepaTyphl pabodero areHra

Kakoii iUk ocymecTsisieTcs B TpaHchOpMaTOpax TeIla ¢ MUKIMIECKIMU MPOIECCaMU:
000POTHO-3aMKHYThIH

Pa30MKHYTBIN

3aMKHYTBII

OTBET HE yKa3aH

[IpumMepoM nuKIIa ¢ HECTAIIMOHAPHBIME MPOIIECCAMH MOKET CITY)KUTh:
obpatnslii ki Kapho

uuka CTUpIUHTa

uuki Penkuna

uukn Jquzens

Kaxkoii kit ocymecTBisercs B TpaHcopMaTopax Teria ¢ KBa3HIUKINIECKUMH TPOIECCaMU:
3aMKHYTBIN

OJTHO3HAYHBIH OTBET HEBO3MOXKEH

000POTHO-3aMKHYTBIH

Pa30MKHYTBIN

Pa3oMKHyTBIE IPOLIECCHI TUITA KBA3UIUKIIOB IPUMEHSIOTCS B CUCTEMaX, IIe HCIIOJIb3YeTCs:
BOJIA

aTMocepHBIi BO3Iyx

néxn

¢dpeon

B tpanchopmaTopax Temaa ¢ HEIUKINIECKUMH MIPOIeCCaMH apaMeTpsl B porecce padoThI:
YMEHBLIAIOTCS

YBEJTMUUBAIOTCS

HE MEHSIOTCSA

OTBET HE yKa3aH

3aciryra pa3paboTKH KackaJHOTO METOA TIPHHAICHKHT:
K.JIungne

P .Ilukre

P.Crupaunry

C.Kapno

PereHepanus k npsiMoMy IIUKITy ObLIa H300peTeHa:
P. Musepom

3.Jlenyapom

I".Tpunknepom

P.Crupnusrom

Pereneparust k oOpaTHOMY LUKy Obli1a H300peTeHa:
B.Cumenconom

J.bpaittonom

H.Jxoynewm.

H.Otto

B uém 3aximrodaeTcs uaes KacKaJHOTO METOAA:
OJIMH HaXOMSIIMICS BBIIIE II0 TeMIIepaTypaM LUKII epeaaéT TemIo pacloI0KeHHOMY HIXKe HIIH Hao00poT




Ka)XIIbIi HAXOJISIIMICS BBIIIE [0 TEMIIepaTypaM MUK HepeaéT TEmIo PacnoloKEHHOMY HH)KE HITH Ha000poT
OJIMH HaXOSIIIUICS HIDKE IO TeMIIepaTypaMm UK epenaéT TEmIo PacioioKEHHOMY BhIIIE MK HA000POT
Ka)XITbI HAXOJIIINHCS HIKE TI0 TeMITepaTypaM MUK MepeaaéT TEeTUIo paciioioKeHHOMY BBIIIE HITH HA000pOoT

OO0 TepMOTUHAMUYECKUI METO] aHAIN3a:
XUMHUYECKUN

(uznaeckuit

DKCEPreTUYECKUH

SHTPONUYECKUI

Mepa npeBpaTUMOCTH SHEPTUH CHCTEMBL:
9KCEPTHsi CUCTEMBI

SHTAJBINS CUCTEMBI

SHTPOTINS CHCTEIIBI

SHEPIHsl CUCTEMBI

DKCeprus CUCTEMBI OCTAETCSI HEM3MEHHON TOJILKO TPHU:

IpU HEOOPATHMOM IIPOBEICHIH BCEX MPOIIECCOB, MPOTEKAIOIINX KaK BHYTPH HEE, TaK U MPU B3aUMOJICHCTBUY C OKPYKaIOIIen
cpenoit

pu 00paTUMOM TPOBECHNUH BCEX MPOIIECCOB, MPOTEKAOIIMX KaK CHAPYXXH Heé, Tak U MPHU B3aMMOICHCTBHU C OKPYXKAFOIIEH
cpenoit

pu HEOOPATHUMOM MPOBEIEHUH BCEX MPOLIECCOB, MPOTEKAIOIINX KaK CHAPY>KU He€, TaK U MPHU B3aUMOJICHCTBUH C OKpYKaloIIen
cpenoit

pu 00paTUMOM TIPOBEIICHUHN BCEX MPOIECCOB, MPOTEKAIONINX KaK BHYTPH HE€, TaK U P B3aMMOJICHCTBHU C OKPYXKAIOIIEH Cperoi

Jluccumnanueit Ha3pIBaeTCs:

MePEeX0/Jl YaCTH IHEPTUU HEYIOPSI0YCHHBIX MPOIECCOB B SHEPTUIO YIIOPSIIOYEHHBIX TIPOIECCOB, B KOHEUHOM CUETE - B BOJLY.
MEePEXO0/]T YaCTH IHEPTUHU YHOPSAIOUYEHHBIX ITPOLIECCOB B SHEPTHIO HEYIOPSIOYEHHBIX POIECCOB, B KOHEUHOM CUETE - B TEILIOTY.
[IEPEXO0/]1 YaCTU IHEPTUHU HEYNOPSI0YEHHBIX IIPOLIECCOB B SHEPTUIO YIIOPSIIOYEHHBIX POLECCOB, B KOHEUHOM CUETE - B XOJIO/.
MePEeX0/l YaCTH PHEPTUHU YHOPSAIOUYEHHBIX ITPOLIECCOB B SHEPTHIO HEYIOPSII0YCHHBIX MPOIECCOB, B KOHEUHOM CUETE - B BO3/YX.

IlepBoe Hauano TEPMOAUHAMUKHU:

HE yCTaHaBIMBaeT HUKAKUX OIPaHUUCHUI epexoa OHOTO BHIa SHEPTUH B APYTOH, Ba3KHO TOJIBKO, YUTOOBI COXPaHSIACh UX
pasHOCTh

YCTaHABIIUBAET OTIPEIICICHHbBIE OTPAaHNUCHNS ITePeX0/ia OJHOTO BH/IAa SHEPTHHU B IPYTOH, BaXKHO TOJIBKO, YTOOBI COXpaHsIIach MX
cymma

HE yCTaHAaBIMBAeT HUKAKUX OIPaHUUECHUI Mepexoa OHOro BHa SHEPTUH B APYTOH, BasKHO TOJIBKO, YTOOBI COXpaHsIACh UX CyMMa
YCTaHABIIUBACT OTIPE/ICTICHHBIC OTPAaHNYCHNS ITepexo/ia OTHOTO BHIa SHEPTHH B IPYTOH, BaXKHO TOJIBKO, YTOOBI COXPaHSIIACh UX
pa3sHOCTh

Bropoe Hayano TepMOAMHAMUKY:

HaKJIaAbIBacT JOMOIHUTEIBHO ONPEICICHHBIE OTPaHUICHNUS Ha TPE0Opa30BaHUE SHEPTUH

He HaKJIabIBACT JOMOIHUTEIBHBIX ONpPEEIeHHBIX OTPaHHUCHUH Ha IpeoOpa3oBaHue SHEPTUN
HaKJIaIbIBaeT JOIIOJIHUTEIEHO HEKOTOPBIC OIPaHMYEHHMs Ha peoOpa3oBaHue SHEPTUH

HE HaKJIaJbIBACT JIOMTOJHATEIHHO HEKOTOPBIX OTpaHIMYCHUH Ha IpeoOpa3oBaHNe SHEPTUI

UYto Ciry’KUT UAeaTbHBIM IIUKIOM KOMIIPECCHOHHBIX TPaHC(OPMATOPOB TEIlIa IPU MOCTOSIHHBIX TeMIepaTypax TeIIonpuéMHUKA U
TEMI00TJaTYHKA!

ki CTupiauHra

obpaTHsIi nukita Kapao

kI Penkuna

npsmoii nukn Kapao

B kaknx ycTaHOBKax NPHUMEHSETCs BOAA KaK XJIaJOreHT:
KOMIIPECCHOHHOTO U TIOPIIHEBOTO THIIA
PKEKIIHOHHOTO W KOMIIPECCHOHHOTO THIIA

MOPIIHEBOTO U a0COPOIIMOHHOTO THIIA
a0COPOLMOHHOTO U MKEKIIMOHHOTO THIA

B kakux ycTaHOBKax HIMPOKO NpUMeHseTcs xnanarenT NH3:
B ra30BbIX

B TMTOPIIHEBBIX

B KOMIIPECCUOHHBIX

B 9KEKIIMOHHBIX

YTo OTHOCHTCS K HCJOCTaTKaM aMMHaKa:
Maxy4eCThb, BEICOKAA BA3KOCTH U IT'OPIOYECTh IMMPU HU3KNUX KOHICHTPAIUAX B BO3AYXC
AAOBUTOCTD, B3PBIBOOIIACHOCTDH U TOPIOYCCTD IIPU HU3KUX KOHLHCHTpALMAX B BO3AYXE




AAOBUTOCTD, B3PBIBOOMACHOCTD U TOPIOYCCTH MPU ONMPEACICHHBIX KOHICHTPAIIUAX B BO3AYyX€E
naxyd4eCTb, HU3Kas BA3KOCTb U T'OPHOYCCTDH ITPU BHICOKUX KOHICHTPALUAX B BO3IyX€

UTo OTHOCHTCS K HelocTaTkaM ByokucH yriaepoga CO2:

HU3Kas KpUTHYECKas TeMIIepaTypa Py CPAaBHUTEIBHO BBICOKOM KPUTHYECKOM JIaBICHUU
BBICOKasi KDUTHYECKAsl TEMIIepaTypa MPU CPABHUTEIHFHO BHICOKOM KPUTHIECKOM JIaBJICHUH
HU3Kask KpUTHUUECKAs TEMITEPaTypa MPY CPAaBHUTEINBHO HU3KUM KPUTHUECKOM JIaBICHUHN
BBICOKAsI KpUTHUYECKAs TEMIIEpaTypa Py CPABHUTENLHO HU3KUM KPUTHUYECKOM JIaBICHUH

B kakux ycraHoBKax HamOosee pactpocTpaneHs! xinanareHTsl ®-12 CF2CI12u @-22 CHF2CI:
B KaCKaJHBIX XOJIOJUIbHBIX YCTAHOBKAaX

B pedprxepaTropax

B KOMIPECCHOHHBIX aBTOMAaTU3UPOBAHHBIX XOJOAUIBHBIX YCTAHOBKAX

B KPUOTEHHBIX YCTaHOBKAX

B kakux ycTaHOBKax MCIOJIb3YIOTCS INIaBHBIM 00pa3oM HU3KoTeMmepatrypHbie xaaaareHTsl O-13 CF3CIu @-14 CF4:

B BEpXHEH CTYNEHN KaCKaTHBIX XOJIOIWIBHBIX YCTAHOBOK U B pepprkepaTopax, paboTaromuUX Ha CMECH OJJHOTO arcHTa
B HIDKHEW CTYIIEHHM KaCKaJHBIX XOJIOIMIBHBIX YCTAHOBOK M B pedprKepaTopax, padoTaIONINX Ha CMECSX areHTOB

B CpEIHE CTYIIEHH KacKaJHBIX XOJIOMIBHBIX YCTAHOBOK H B pedprkepaTopax, paboTaroIInX Ha CMECSIX arcHTOB

B HIDKHEH CTYIICHU KacKaIHBIX XOJOIMIBHBIX YCTAHOBOK U B peprkepaTopax, paboTaroIIX Ha CMECH OJHOTO arcHTa

Uro ucnonp3yercs B KauecTBe pabodnx areHToB MpH Temmeparypax ot 80 go 27 K:
METaH, aproH M Teianit

BO3/yX, HEOH U a30T

BOZIOPOJ, HEOH U Ienuil

a3oT, (peoH u renuit

UYro Ha3bIBAETCA XJIaJOHOCUTENEM:

KHJIKOCTH TEMIIepaTypa 3aTBepAeBaHUs KOTOPBIX CYIIECTBEHHO HInkeTo.C
KHJIKOCTb TEMIIEPATypa 3aTBEPJEBaHUs KOTOPBIX CylIecTBeHHO Bbiie TH
KHIKOCTh TEMIIEPATypa 3aTBEPAEBAHNS KOTOPBIX CyIECTBEHHO BhImIeTo.c
KUJKOCTH TeMIIepaTypa 3aTBepAeBaHNs KOTOPBIX CyMeCTBeHHO Hinke TH

Omnpenenuts sxcepruro 4820 k[ x0110/1a, MOJIY4EHHOTO TP TEMIIEPAType KUIEeHUs xKuaKkoro azora Ts= 82 K.
11650 xIx
12050 x[Ix
14020 xIx
13570 x/Ix

[Tapo>XHIKOCTHBIE KOMIIPECCHOHHBIE TPAHC(OPMATOPHI TEIIa KaK XOJIOAMIbHBIC, TAK M TEMJIOHACOCHBIC XapaKTEePH3YIOTCS TEM,
YTO UX paboTa MPOTEKaeT IIIaBHBIM 00pa3oM B 00IACTH:

BJIQJKHOTO T1apa

CyXOro mapa

HACBIILEHHOTO T1apa

HEHACHIIEHHOTO Mapa

Br16op uncna cTyneHei cxxaTtusi 3aBUCUT OT:
ycnoBuii €€ paboThl M HA3HAYEHHs YCTAHOBKU
00J1acTH IPUMEHEHHS U YCIIOBHi €€ paboThI
Ha3HAYeHHs YCTAaHOBKH U YCIOBHH €€ pabOTHI
00J1acTH IPUMEHEHHS ¥ Ha3HAYEHUS yCTaHOBKH

B cirydae xorma TpaHcopManys TeIia B OJHOH yCTaHOBKE OCYIIECTBIISIETCS] HA PA3HBIX TEMIIEPATyPHBIX YPOBHAX HPUMEHSIOTCS:
MHOTOCTYIIEHYaThle YCTAHOBKH BMECTO OJHOCTYIIEHYAThIX

MHOTOCTYIIEHYAThI€ YCTAHOBKU BMECTO JBYXCTYIIEHYATBIX

JIByXCTYIIEHYaTbI€ YCTAHOBKU BMECTO OJTHOCTYIIEHYAThIX

OJIHOCTYIIEHYAThIC YCTAHOBKU BMECTO JBYXCTYIIEHYAThIX

Kaxkoe BeriecTBo MoKa3pIBaeT JaHHAS MTPHXOBKA: --- - ---
BOJIOPOJL

cnabblii aMMUAYHBIA PacTBOP

KpENKHii BOJOaMMHUAYHbIA pacTBOP

JKUJKUHA aMMHUaK

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

B BO3MOXXHOCTH Pa0OThI B OOJIBIINX HHTEPBAIax TeMIeparyp




B BO3MOXKHOCTHU paOOTHI IPH aOCOIIOTHOM HyJe

OrmpenenuTh yAENbHBIN PacXo SIEKTPOSHEPTHU Ha BBIPAOOTKY X0JIOA JUIsl YCTAHOBKH XOJIOAOTIPOU3BOAUTENBHOCTEIO Qo= 2,93
kJlx/c. MomHOCTh HaeansHOro Komnpeccopa NB= 1,5 kBt. Buyrpennunii aguadarHslii 1 anexrpomexanndeckuii KI1/{
KOMIIpeccopa COOTBETCTBEHHO paBHbl: Ni=0,8; nam=0,85.

0,753

0,596

0,845

0,689

HarnerarenpHbie MalTUHEBI MpeaAHa3sHAYCHBI NJIA:
NOHMXKXCHUA NaBJICHUA U COKHKCHUA pa6oqero TClIa
TMOBBIIICHUA OaBJICHUA U UCIIAPCHUSA pa6oqer0 TCJIa
TMOHMKCHUA NaBJICHUA U IEPEMECIICHUA pa60qero TCIIa
TMOBBIMICHUA JaBJICHUA U IEPEMEIICHUA pa6oqero TCl1a

Hacocsl 1 BEHTHIIATOPHI BHITIOJIHSIIOT B OCHOBHOM (DYHKIIHIO:
TaBJIEHUS

nepeMeneHus

COKIDKCHUS

WCIIapeHus

MammHel, paboTaronye Ha CKIMaeMOM pabodeM Tee:
BEHTHIISITOPBI

KOHJICHCATOPBI

HACOCHI

KOMITPECCOPBI

PacmmpurensHble MalTMHBI IPeJHA3HAUCHBI TS

BHYTPEHHET0 OXJIAXK/ICHHUs pabOvero Tena yCTaHOBKH IIPH €r0 PacIIMPEHNH C OTAaYeH BHyTpEHHEH paboThI
BHEIITHET0 OXJIAKACHHU pabodero Teiaa YCTaHOBKY IIPH €T0 PaclIipeHnH ¢ OTAadeil BHyTpeHHeH paboTHI
BHYTPEHHETO OXJIAXK/CHHUS Pad09ero Tejla yCTAaHOBKHU IIPH €TO PACIIMPEHUH C OT/auel BHEIIHEeH paboThI
BHEIIHET0 OXJIaKAEeHHs pabouero Teaa ycTaHOBKH IIPU €r0 PacHINPEeHUH ¢ OTAadell BHenHeil paboTsl

B mammHax 00beMHOTO ISHCTBHS M3MEHEHHE TaBICHNS pab0dero Tesa MPOMCXOANT B CIISICTBUM:

M3MeHEeHUs 00bEMa B pe3ynbTaTe B3auMOIEHCTBUS pabodero Tela 1 IMepeMeIaroIerocs I1eMeHTa MaIIuHEI
M3MEHEHHUS TeMIIEPaTyphl B Pe3yJIbTaTe B3aUMOJICHCTBHUS pabOYero Tena M IepeMeniaronerocs JIeMeHTa MaIUHbI
M3MEHEeHUs 00BEMA B pe3ynnbTaTe B3anMOICHCTBIS pab0dero Tejla U HEMOABIKHOTO 3IEMEHTa MAITHHBI
M3MEHCHHUS TEMIIEPaTyphl B Pe3ylIbTaTe B3aNMOACHCTBHUS pabodero Tea 1 HelOABIKHOTO SJIEMEHTA MAIINHBI

B MammMHax KHHETUYECKOTO ACHCTBUS N3MEHEHHUE AaBJICHUS U TEMIICPATYPhl JOCTUI'aCTCs l'IyTéMZ
HCTIOJIb30BAHUA ABUKYIIIUX CHUJI B IIOTOKE JaBJICHUA

HCTIOJIb30BaHNSA MHEPIIMOHHBIX CUJI B IOTOKE pa6oqer0 TClIa

HCII0JIb30BaHU I'paBUTALITMOHHBIX CUJI B IIOTOKE pa6oqero TCJ1a

HCIIOJIB30BaHUA MHEPIHUOHHBIX CHUJI B ITIOTOKE AABJICHU

ITpu TOopMOXKEHNH NOTOKA, MMEIOILETO 3a1ac KWHETHYECKOH SHEepruH, 1aBieHne padboyero Tena:
HE MEHSeTCs

yOBIBaeT

BO3pacTaer

OTBET HE yKa3aH

[Ipu pacummpeHnr TOTOKa ¢ BHEITHAM OTBOJIOM SHEPIHHU TeMIIepaTypa pabodero Temna:
HOHMKAETCSI

HE U3MEHSETCS

MIOBBIIITACTCS

OTBET He yKa3aH

TypOokomImpeccophl U TYypOOAeTaHACPHI TPUMEHSIFOT MPH CYIECTBEHHO:
OOJBIINX pacXoaax ra3oB U HEOONBIINX OTHOLICHUSIX TaBICHAN
HeOOJIBIINX pacxoax ra30B U OONBUIMX OTHOLICHUSX AaBICHUN
MEJIKMX Pacxo/iaX ra30B M MEHBUINX OTHOUICHHUSX JaBIICHUI

0OJIBIIUX pacxo/1ax ra30B U MEHBIIUX OTHOIICHHUSX JTABIICHUHA

B agnabatHOM KOMIpeccope U JeTaHepe OTCYTCTBYET:

CTEIATbHO OPTaHN30BAHHBIA TEIUIOOOMEH ¢ BHYTPEHHEH cpeoi
CHEeNMAIEHO OPTaHU30BAHHBIN TEIIIO0OMEH ¢ BHEUTHEH cpenoi

CHeLUaIbHO OPTaHN30BaHHBIN TEMJI000MEH ¢ BHYTPEHHEH U BHELIHEH cpenoi




OTBCT HE yKa3aH

HeamuabaTHbIi KOMIIpeccop 3To:

MallliHa, B KOTOPOii, HAMPOTHUB, HHTEHCU(UITMPOBaHA TEIUIOOTAa4a OT pabodero Teia BO BHEIIHIOK Cpeay Al YMEHbIICHHS
paboThl, 3aTpayrBacMO Ha CIKATUE

MaIllrHa, B KOTOPOH, HAITPOTHB, HHTEHCH(HUIIMPOBaHA TEIIO0Ta4a OT paboyero Teiaa BO BHYTPEHHIOK CPEy IS YBEITUUCHUS
paboThI, 3aTpauyuBacMOM Ha pacIIupeHHe

MallliHa, B KOTOPOii, HAMPOTUB, UHTEHCU(UIIMPOBaHA TEIUIOOTAa4ya OT paboyero Tena BO BHEIIHIOK Cpely AJ YBETHYESHUS
paboThl, 3aTpayrBacMO Ha pacIIMpPCHUE

MallliHa, B KOTOPO#, HAPOTHUB, HHTEHCU(UITMPOBAHA TEIUIOOTa4a OT pabodero Teia BO BHYTPEHHIOK Cpemy sl YMEHBIICHUS
paboThI, 3aTpauyNBaEMOii Ha CKATHE

HeannabaTHslil neTanziep 3To:

MaIlliHa, B KOTOPOH B IpoIiecce PaCIIUPEHNS OTBOAUTCS TEIUIO OT OXJIAaXXKJaeMOTro 00BbeKTa
MallliHa, B KOTOPOH B IIpoIecce CoKaTHs TTIOABOJUTCSA TEIUIO OT OXJIAXKAAeMOro 00beKTa
MallliHa, B KOTOPOH B TIPOLIECCE CHKATUsl OTBOAUTCS TEILIO OT OXJIAXKJAEMOro 00BbEKTa
MaIlIiHa, B KOTOPOH B IIpoIiecce PACIIUPEHHUS ITOIBOUTCS TEIJIO OT OXJIaX1aeMOT0 00BEKTa

Ilo uncny crynenel cxaTus MallUHbI pa3eA0TCs Ha:
OJIHOCTYNIEHYAThIE U ABYXCTYIEHYAThIE
OJIHOCTYIIEHYATBIE U IByXCTYIIEHUAThIE
MHOTOCTYIIEHYATbIE U OAHOCTYIIEHYAThIE
JBYXCTYNEHYAThIE U MHOTOCTYIEHYAThIE

B pacummpuTenbHbIX MallMHaX MHOTOCTYNEHYATOE PACIIMPEHNE C IPOMEKYTOUHBIM IIOIBOIOM TEILIA IPUBOJUT:
K YMEHBUICHUIO X0JIOJAONPOU3BOAUTENBHOCTH

K YBEJIMYEHHIO X0JI0JONIPOU3BOAUTEILHOCTH

XOJIOJOTIPOU3BOAUTENBHOCTh HE U3MEHSAETCS

OTBET HE yKa3aH

I'epMeTHYHOCTH MaIIMHBI TUKTYETCS KaK [eJIeCO00Pa3HOCTHIO N3OSN €€ BHYTPEHHHX 00HEMOB OT:
BHYTPEHHEHN U OKPYXAIOLIEH Cpebl

BHYTPEHHEH CpelIbl

OKpYKaroIleH cpelibl

OTBET HE yKa3aH

Bennuuna naaMpoko UCIOJb3yeTcs AJI OLEHKH KayecTBa IIpoLecca:

B HEOXJIAKIAEMBIX CTYIIEHAX KOMIIPECCOPOB, a TAKXKE JUI OLIEHKH NPOLECcCca B HEOXIaX1aeMOM MalllMHE B LIEJIOM 110 KOHEUHBIM U
HaydalbHbIM IIapaMeTpaM

B OXJIaXKIAEMBIX CTYIIEHSIX KOMIIPECCOPOB, a TAKXKE AJIs OLEHKH IIPOLIECca B HEOXJIAKJAEMOM MaIlIMHE B LIEJIOM 110 KOHEYHBIM U
HayalbHbIM IIapaMeTpaM

B HEOXJIAXKIAEMBIX CTYIIEHSX KOMIIPECCOPOB, a TAKXKE JUI OLIEHKH NPOLECcCca B OXJIAKJAEMOM MallIMHE B IIEJIOM 10 KOHEYHBIM U
HayaJbHbIM IIapaMeTpam

B OXJIaXKIAEMBIX CTYIIEHSIX KOMIIPECCOPOB, a TAKXKE AJIs OLEHKH IIPOIIecca B OXJIaXKAaeMON MALIMHE B LIEJIOM 110 KOHEYHBIM H
HayalbHbIM IIapaMeTpam

I'maBHBIC HEOCTATKU MOPIIHEBBIX MAIIMH CBA3aHBI C:

3HAYUTENbHBIMA HHEPLIHOHHBIMU YCUIIUSIMU B IPUBOAHOM MEXaHU3MeE MPH MAJIbIX CKOPOCTAX H € 3arpsA3HEHHEM MaclOM UIIH
Jpyroil cMa3Koi LHUIMHAPOB CKUMAEMOIo Teja.

HE3HAYUTETbHBIMI HHEPLUOHHBIMY YCUIIMSMU B IIPUBOJHOM MEXaHMU3ME IPH OONBIINX CKOPOCTAX U C 3arPA3HEHUEM MACJIOM HITH
Jpyroi cMa3koi UIMHAPOB CKUMAEMOTO Tea.

3HAYNATEIBHBIMI HHEPIMOHHBIMA YCHIINSIMH B ITPUBOTHOM MEXaHU3ME IPH OOJIBIINX CKOPOCTSAX U C 3arps3HEHNEM MAacJIOM WITH
Jpyroii cMa3Koi LHUIMHAPOB CKUMAEMOIo Tea.

HEe3HAUYUTEIbHBIMI HHEPLIUOHHBIMU YCUIIUSIMU B IIPUBOJHOM MEXaHU3ME IPH MaJIbIX CKOPOCTAX U C 3aTPA3HEHUEM MAacJIOM UITI
Jpyroi cMa3Kkoi HUIMHAPOB CKUMAEMOTO TeNa.

O0BeMHas TPOU3BOIUTENFHOCTD HOPITHEBBIX KOMIPECCOPOB OTPaHUUCHA!
pasMepamy IUIUHAPOB U YUCIOM 000POTOB

4acTOTON BpallleHUs Bajla U XOA0M IOPLIHS

XOJIOM IIOPILHS U Pa3MepaMu LIUIUHIPOB

pasMepaMy LUIMHAPOB U YaCTOTOM BpallleHUs Bajla

[TpuMeHeHe MeMOPaHHBIX KOMIIPECCOPOB LeJeco00pa3Ho MpH:
MaJlbIX pacxofax pabodero Tena

OonbImX pacxonax pabodero tena

HEeOOJBIINX pacxoax padovero Teiaa

OTBET HE yKa3aH




IIponecc c:xaTus B MOPIIHEBBIX KOMIIPECCOPAX OCYLIECTBIISIETCS B LMIMHAPE B PE3yIbTATE:

BO3BPATHO - BpaIlaTeNIbHOE JBH)KEHUS OPIIHS U U3MEHEHHUS BCJICCTBHIE ITOr0 pabouero oobemMa UINHIpa
MOCTYTIATEIBHO - BPAIlaTeIIbHOE ABIKEHNS ITOPIITHS U M3MEHEHHS BCIIECTBHE ATOTO paboduero o0beMa IIHHApa
BO3BPATHO- KPYTOBOE ABMKEHHMS TIOPIIHS U H3MEHEHHS BCISICTBUE 3TOTO paboduero o0bemMa MIIHHAPA
BO3BPATHO - MOCTYNATEIbHOTO ABMKEHHUS MOPIIHS U U3MEHEHHs BCIEACTBUE 3TOT0 pabouero oobemMa MUIHHAPA

Kakne 311eMeHTHI OTCYTCTBYIOT B OeCKpeHIKOM(HBIX MalTiHaX:
KOJIEHYATBI! Ball

KPEHIIKOTI(] U ITOK

BOIIMITHO-IIATYHHBIH MEXaHU3M

OTBET HE yKa3aH

CKOJIBKO YHCIIO CTyl'IeHeﬁ CIKaTHs HEC MPEBBIIACT B KOMIIPECCOPAX XOJIOJUJIBHBIX YCTAaHOBOK!
2

4
3
1

CKOIIBKO YHCIIO CTYNEHEH CKaTHs He MPEBBIIIAaeT B KPHOTEHHBIX YCTaHOBKAX:

1
3
2
4

B mem0OpanHOM KOMIIpeccope 00beM pabouero Terna MEHSIETCS BCIICACTBHE:

HepeMEILEeHHs B OJIOCTH PACIIMPEHUs THOKOH MeMOpaHBbl, 3a)KaTOH M0 IEPHUMETPY MEX/Ly MPO(QUIMPOBAHHBIMI AUCKAMH U
HPOBOJMMOI1 B IBHXKEHHE C OMOIIBIO THIPONIPUBO/IA WIIM HEOCPEICTBEHHO OT BOIIMITHO-IIATYHHBIH MEXaHH3Ma.
TIepEMEIIICHHS B TIOJIOCTH CKAaTHI THOKOW MEMOpPaHBI, 3aKaToH TI0 TIepUMETPy MEXIy IpoGHINpOBaHHBIMH AUCKAMH 1
HIPOBOANUMOM B ABMKEHHE C TIOMOILBIO THPONIPHUBOJIA WIIN HETIOCPEICTBEHHO OT KPUBOILIMITHO-IIIATYHHOTO MEXaHU3MA.
HepeMEILEeHHS B OJIOCTH PacIIMpeHUs THOKOH MeMOpaHsbl, 3aKaToi [0 epUMETPY MEXK/Ly TPO(QUIMPOBAHHBIMYI AUCKAMH U
MPOBOANMOM B ABM)KEHHE C TIOMOIIBIO THPOTIPHBO/IA WIIH HETIOCPEICTBEHHO OT KPUBOIIMITHO-IIIATYHHOTO MEXaHU3MA.
HEepPEMEIICHUS B IIOJIOCTH CKATH THOKOM MeMOpaHBI, 3aKaTOH TI0 IepUMETPy MEXIy Ipo(GHINpOBaHHBIMU AUCKAMH U
HPOBOJIMMOI1 B IBHXKEHHE C TOMOIIBIO THIPONIPUBO/IA WIIM HEMOCPEICTBEHHO OT BOIIMITHO-IIATYHHBIH MEXaHH3Ma.

TypOokoMIpeccopbl OTHOCITCS K MAIIHHAM:
KUHETUUYECKOTO JIEMCTBUS

00BEMHOIO JIEHCTBUS

WHEPLHOHHOTO JIEHCTBHS

MMOTEHIUAJILHOTO JEHCTBUSI

Kos¢ppuuueHT mone3Horo AeiicTBUS NEHTPOOSIKHBIX KOMIIPECCOPOB HAXOIUTCS B IIpeesiax:
0,55-0,69
0,75-0,85
0,85-0,94
0,41-0,49

Koadpunnent nonesnoro AefcTBUS OCEBBIX KOMIIPECCOPOB HAXOAUTCS B IIpeenax:
0,54-0,63
0,65-0,79
0,85-0,92
0,93-0,98

Amma6atasrii KI1/] coBpeMeHHBIX MOPITHEBBIX ACTAHAEPOB I'EIHUEBBIX pepIKEpaTOPOB U OKIDKUTENICH HAXOAUTCS B IIPEIeax:

0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74

TypOoneranneps! IPAMEHSIOTCS B XOJIOAMWIBHBIX M KPHOTCHHBIX YCTAaHOBKAX JUTS IPEIBAPHTEIIFHOTO U OKOHYATEIIBHOTO:
3aMOpaXXHBaHMsA pabouero Tena

HarpeBaHus pabouero Tena

CIKIDKEHHS paboyero Tena

OXJTaXJIeHus pabodero Temna

TypOonerannep Ha3bIBaIOT PEAKTHBHBIM €CITH:

B KaHaJIaX paboyero Kojeca OCYIIECTBISIETCS CY)KeHHE pabodero Tena

B KaHAJIaX pabouero Kojeca OCYIIECTBIIETCS PacIIIpeHne pabodero Tena

B KaHaJ1aX paboyvero Koseca OCyIIecTBIsIeTCs BbIpaBHUBaHUE paboyero Tena




OTBCT HE yKa3aH

Pabora coBepiiaemas ra3oM B CTYIICHH TypOOJICTaHAEPa, ONIPEICIACTCS:
gpciioM Gudbonayuyn

nocrossHHou bonsiMana

ypaBHeHHeM Diinepa

TeopeMoit Beitepmrpacce

Makcumanbhoe 3HaueHne KI1J] coBpeMeHHBIX peakTHBHBIX TypOOJETaHAEPOB COCTABIISCT:
0,68-0,75
0,58-0,67
0,86-0,90
0,80-0,85

MexaHnueckre OTEPU U BHEITHUE YTEUKH pabouero Tena U3 MalluHbl OTHOCST K:
BHYTPCHHHM IIOTEPSIM

BHYTPEHHHMM M BHEIIHUM OTECPSIM

BHCIIHUM MOTEPSIM

OTBET HE yKa3aH

B nerannepax tpedyercs IPUMEHATh MaTepUaIBL:
C BBICOKOH TEIJIONPOBOIHOCTHIO

C HU3KOM TEIIONPOBOJHOCTBIO

C CpPEIHEeH TEeTUIONPOBOTHOCTHIO

OTBET HE yKa3aH

Ha3znauenue HacocoB B YCTaHOBKax TpaHC(bOpMaHI/IPI TCIJIa 3aKITI0YaCTCA B!
TIOHMXCHUH JTABJICHUA

TMOHWXCHUU NaBJICHUA U IEPEMECIICHUA pa6oqero TCl1a

NOBBINICHUHA JTaBJICHUA

TMOBBIIICHUHA OaBJICHUSA U ICPEMCIICHUA pa60qer0 TCJIa

XKunkocts nepexkayrBaeMas HACOCOM B yCTaHOBKaX TpaHC(HOPMALMK Teria, OOBIYHO UMEET TeMIIepaTypy OJIM3KOTO K
TeMIeparype:

KUICHUS

TUIaBJICHMS

aOCOJIIOTHBIN HOJB

OTBET HE yKa3aH

Onpenenuts nagukatopuelii KITJI BepTukanbHOro HENPsIMOTOYHOTO OeccalbHIUKOBOTO KoMmpeccopa @B-6 npu cnexyrommx
ycaoBusax: ko3dduueHt miotHoctr A= 0,98, koadduuuent nogorpesa Aw= 0,85.

67%

78%

95%

83%

PIJIC sto:

PETYNIATOP AOTIOTHUTELHOTO ACHCTBHS CETH
MOCTOSIHHBIA PETYIATOP JaBICHHS

JIOTIOJTHUTEHHBII PETYIATOP NABICHHS THUIIA «JI0 ceOs»
OTBET HE yKa3aH

B ucnaputene Ha cropoHe pabodero areHra NporCXOANUT B OOIIEM CIIydae:
KHUIICHUE KUJIKOCTH

UCIIapeHHe KUAKOCTH M IIEperpes mapa

OXJTQKICHUS KUIKOCTH

OTBET He yKa3aH

ITpu perynupoBanny TpaHC(HOPMATOPOB TEIUIA YCTAHABIMBAIOT APOCCENBHBIN BEHTHIIb HA JIMHUH KHUIKOTO areHTa:
HE YCTaHOBJICH

YCTaHOBJICH MOCJIE UCTIapUTENIEM

YCTaHOBIICH NIEPE]] UCIIAPHUTEIEM

OTBET HE yKa3aH

CHIKEHHE MacCOBOTO pacxoaa pa601{ero arcHra B CJICACTBHUU INPHUKPBITUA APOCCEIIBHOTO BEHTUJIA IIPUBOJUT K:
K IMMOBBIMICHUIO TCMIICPATYPbI KOHACHCAIIUH

K CHIDKCHUIO TEMIICPATYPhI KOHACHCAIINU

K IIOBBIIICHUIO JaBJICHUA KOHJACHCAIIUN




OTBCT HE yKa3aH

Ecmu mocie koHeHcaTopa BKIIFOYSH OXJIAIUTENh KOHICHCATA, TO MPUKPBITHE IPOCCETBHOTO BEHTHIIS BHI3bIBACT:
TEIIOBAsl HArPY3Ka OXJIAIUTEIS MOHMKACTCS

TEIJIOBas HArpy3Ka OXJIaJUTElIs TOBBINIACTCS

TEIUIOBas Harpy3Ka OXJIaJUTellsl He H3MCHSCTCS

OTBET HE yKa3aH

OK30TepMHUYECKHUI MPOIIECC ITO:
3aMeIeHHe

pasneneHue

CMeEIICHHE

OXJTaXKJICHUE

OHI0TepMHUUECKHUil MPoLece 3TO:
3aMelleHue

paszeneHue

CMeIIeHe

OXJIaXKJICHHE

JloBecTH KOHIIGHTPAIHIO B iepiierMaTope 10 eXUHUIIB (TIOTYyIHTh HACATBHBIA YHCTHIA Tap):
MPaKTHIECKH MOXKHO B HEBECOMOCTH

MO>KHO BE3/I€ U Bcerja

TEOPETHYECKH HEBO3MOXKHO

OTBET HE yKa3aH

Mo TemiiepaTypoii reHepariy HOHUMAETCS:
a0COJIFOTHEIN HOJIb

HAMBBICIIIAS] TEMIIEPATypa B FEHEPAaTOpE
CpeHssl TeMIIeparypa B reHepaTope
TeMHepaTypa IIJIABJICHUA

TemnepaTypa rperoliei cpelibl B FTeHEPATOPE MOKET:
MOHIKATHCS IPONOPLUUOHAIBHO TEMIIEPATYPE BHYTPEHHEH Cpeibl
MOBBIIIATHCS IPONOPLMOHAIBLHO TEMIIEPATYPE BHELIHEH CPEJIb
HE OTJINYAThCS OT HOMUHAIBHOU

OTIMYATHCSI OT HOMHHAIBHOM

CyMMapHBIi cpok paboTHI pedprrkepaTopa 3aBUCHT OT:
EMKOCTb OaloOHOB

HO/Ia4H SIIEKTPOIHEPTHH

TeMITepaTyphl BHETITHEH Cpebl

MOBBIIICHHS AaBJICHUS

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHE

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOLIO» BBICTABIISAETCS, KOTAa 00yJarouiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIecKre 3HaHUs, IPOSIBIAET cIabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIEM.

O1eHKa «HEYJIOBIETBOPUTEIHHO» BBICTABIISETCS, KOTAA 00yJaroluiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATEINFHOCTHIO U3IIOKEHNS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
TMOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 |B.I'. psixonos, O.A. OCHOBBI TEIIIONIEPEAAYH : Kazans : U3garenscteo KHUTY, 2011,
JloHimakoB y4eOHOE TIocobue http://biblioclub.ru/index.php?
page=book&id=258437
JI1.2 |M.X. Xaonmaunsu, I.JI. | BakyymHas TexHuKa: Kazansp : U3gatensctBo KHUTY, 2013,
Cakcaranckwii, A.B. obopynoBaHue, 2013, http://biblioclub.ru/index.php?
Bypmuctpos MIPOEKTUPOBAHUE, TEXHOJIOTUH, page=book&id=258831
AKCILTyaTaIus : yaeOHOe
nocobue
6.1.2. Jlono/HUTEIbLHAS JIATEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
JI2.1 |B.C.Jlorunos u ap. [Tpumeps! 1 31244 1O CII6.: Jlans, 2011,
TEIIoMaccooOMeHy: yueOHoe
nocobue
JI2.2 | 10.B.CunsBckuit COopHUK 33124 IO KypCy CIlI6.: TUOP/, 2010,
TEIJIOTEXHUKA
JI2.3 |H.W. Crosnos, C.C. Teopernueckue OCHOBBI Craspomnos : CKOVY, 2014,
CwMmupHoB, A.B. TEIUIOTEXHHUKH: TeXHIUYCCKast http://biblioclub.ru/index.php?
CMupHOBa TEpPMOIMHAMHKA U page=book&id=457750
TemIoMaccooOMeH : yueOHoe
nocobue
JI2.4 |HO.A. ®@upcosa, M.C. |Pacuer ammuauHoit Kazans : KI'TY, 2011,
Xamumymmas, AT XOJIOUITLHOM YCTAHOBKH C http://biblioclub.ru/index.php?
CaiidpernunoB 3aKpBITOU CUCTEMOM page=book&id=258608
OXJIQXKJCHUS : yueOHOE
nocooue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 3. aapec
JI3.1 |Canosa T.IO. TennoBoii pacuer Cankr-IlerepOypr :CIIOI'AY, 2016,
XOJIOJMIBHON YCTAHOBKH : http://biblioclub.ru/index.php?
METOIMYECKHE YKa3aHHS page=book&id=445955
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
731 |LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
1.1 [IIO MATLAB & Simulink
I1.2 | IO DjVu Solo 3.1
1.3 |IIO WinDjView 2.0.2
I1.4 |IIO Microsoft Teams
I1.5 | Bpaysep Google Chrome
1.6 |10 Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdme
I1.7 |I1O Mathcad 14.0 University Classroom Perpetual
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |http://window.edu.ru/ - emuHOE OKHO JOCTyHa K 00pa30BaTENbHBIM pecypcam;
N.2 |http://teplokot.ru/ - GonbpIast TeXHUYECKast OMOIMOTEKA MO TETIOTEXHUKE;
n.3 |http://www.tepen.ru/ - xypHan «TermiosHepreTuka;
N.4 |http://www.rosteplo.ru/ - uHpopMaIOHHasE CUCTEMA O TETUIOCHA0KEHHIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarenve




127 VYuebHas maboparopus (xommbioTepHBIH | Komnpiorep B coope 34220287, 13 mir.

KJIacc) WntepaktuBHas qocka Panasonic 34050034, 1 mr.
IIpoektop Epson 34250033, 1 mir.
JokymenTt-kamepa Avermedia 34250035, 1 mur.
Hab ACORP 16 nopr, 1 mr.

CTon KOMIIBIOTEPHBIH, 12 mT.

Cron yueHH4ecKui, 8 mir.

Kpecno komnsrorepHoe, 12 mr.

Crymn, 16 mr.

Jocka yuennueckas, 1 mr.

Be6-kamepa Logitech, 1 .

216 VYuebnas naboparopust JlaGoparopus TemnoTexHUKd U TepmoauHamuku 01350012,

1 .

)kuakoctH, Bo3ayxa 04.2.3.0196, 1 wr.

JKUIKOCTH, Bo3nyxa 04.2.3.0197, 1 wr.
Topenka »KeKIMOHHas, 1 10T,
Kommsrotep 34753/1, 1 mr.

8. METOAUYECKHUE YKA3AHUA J1JISA OBYYAIOIIIUXCA

B mporiecce m3ydeHus AUCIUTLTUHEI BRIICISIOT Ba BUIA CAMOCTOSATEILHOW PabOThI: ayINTOPHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
camMoCToATeNbHas paboTa Mo JUCHUIUIMHE BHIMOIHAETCS Ha Y4eOHBIX 3aHATHIX O] PYKOBOACTBOM IPENOIaBaTeIsl.
Bueaynuropnas

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

He IpeIyCMOTPEHHAs IPOrpaMMOi yaeOHO MUCIUIUINHEL, PaCKPHIBAIOIIEH 1 KOHKPETH3HPYIOLIEH ee colepikaHue,
OCYIIECTBIIETCS 00YJArONIMMCS HHUIIHATUBHO, C LIEJIBI0 peann3aliuy cOOCTBEHHBIX YIeOHBIX U HAy4IHBIX HHTEpecoB. Jlia Gonee
3¢ (HeKTUBHOTO BBINIOIHEHHS CAMOCTOSATENBHOI PaOOTHI 110 AUCUUILINHE MTPENOoaBaTeNlb PEKOMEHIYET HCTOUHHUKH 1J1st paboTHl,
XapakTepu3yeT Hanobolee paliOHAIFHYIO METOINKY CAMOCTOSTENFHOM padoTHl, IEMOHCTPHPYET paHee BHIIOTHEHHBIE
00ydJaromumMucs paboTHI U

T. 1. Bujp! 3anaunit 1711 BHEayAUTOPHOI CaMOCTOSITENILHON padOThI, UX COAEPKAHUE M XapaKTep MOTYT UMETh BAPUATUBHBIN 1
nmuddepeHIpoBaHHBIA XapaKTep, YIUTHBAaTh HHINBHIYaIbHBIE 0COOGHHOCTH oOydatomerocss. CaMoCTOSATENbHAs padoTa MOXKET

OCYHICCTBIATHCA MHANBUAYAJIbHO WX I'PYIIIIaMU CTYJACHTOB online ¥ Ha 3aHATHUAX B 3aBUCUMOCTH OT e, 06L€Ma, KOHerTHOﬁ
TEMATHKH CaMOCTOSATEIIHbHOM pa60TI>I, YPOBH: CJIOKHOCTH. KOHTpOJ’IL PE3YyIbTAaTOB BHCayZ[PITOpHOfI CaMOCTOSATCIHLHON pa6OTBI

OCYHICCTBJIACTCA B MIpeAciaX BpEMEHH, OTBCACHHOT'O Ha 00s13aTeNbHbIe y"lC6HbIe 3aHATHA 10 JUCHUIIIMHE HAa NPAKTUYCCKUX,
na60paTopH1>1x 3aHATUAX.

JIaGopoTOpHBI  CTEHA Ui W3y9eHHA  IIPHUHIIUIIOB
mpeoOpa3oBaHMs M U3MEpeHHs  JaBIEHHSA, pacxoja

JlaGopoTOpHBIN  CTEHA  JUII  HW3y4eHHsS  IIPHHIIUIIOB
mpeoOpa3oBaHMs W HU3MEpEHHs  JaBIEHHSA, pacxoia




