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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:

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

2.2.1 |Bropuu4Hble 3HEPropecypchbl MPOMBIILICHHBIX IPEIIPUATHH

2.2.2 |McTOYHMKA B CUCTEMBI TEIUIOCHAOKEHUS

2.2.3 |KotenbHble yCTAHOBKU U IAPOTrCHEPATOPEI

2.2.4 | TemmomaccooOMeHHOE 000PYIOBaHHUE IPEATIPUATHH

2.2.5 |IloaroroBka K MpoIeaype 3aIIUThl U 3aIUTa BEITYCKHOW KBAM(PHUKAITMOHHON pabOTHI

2.2.6 |DnexTpocHabkeHHE H 000PYIOBaHNE MPOMBIIUICHHBIX TPEAIPHATHH

2.2.7 | DHeprocOepexeHHe B TEMIOIHEPTreTHUKE U TEIUIOTEXHOJIOTHH

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

OIIK-3: CnocoGeH 1eMOHCTPHPOBATH NPHMEHEHHe OCHOBHBIX CIIOCO00B MOJIy4eHHs1, Npeodpa3oBaHus, TPAHCIOPTA U
HCMO/Ib30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX M CHCTEMaXx

3HaTh:

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

YMeTh:

OIIK-3-Y1 OGL?[CHHTL, BBIABJIATH U CTPOUTH TUIIMYHBIC MOACIIN PECIICHUA SKOJIOTUICCKUX U 3Heprec6eperalomnx 3aa4

Baanernb:

OIIK-3-B1 criocobamu AeMOHCTpAITNH YMEHHS BlIafieTh COOpOM HH(POPMAIMK W aHAIN3a UCXOTHBIX JAHHBIX IS IPOCKTHPOBAHHS
SHEProoOBEKTOB U UX JIEMEHTOB B COOTBETCTBHM C HOPMAaTHBHON TOKyMEHTAIUeH

4. CTPYKTYPA U COJEP KAHUE

Kon HanmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | JIluteparypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIIeTeH Mt pecypchbl padoThI
Pazpea 1.
TpanchopmaTopbl
Ten10Thl
1.1 Knaccugukarys 3 2 OIIK-3-31 JI1.1J12.2 KM1 P1
TpPaHC(HOPMATOPOB TEIIOTHI. J12.3
O6nacTu NpUMEHEHUS! 21
TpaHcPOpMaToOpoOB
tera. /Jlex/
1.2 Pacuer mapamerpos 3 4 OIIK-3-V1 JI1.1J12.2 KM1 P1
TEIJIOBBIX OIIK-3-Bl1 J12.3
TpanchopmaTtopos /I1p/ 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/

24

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/

30

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/

34

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

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

KM1

P1




Pa3nen 4. IloaroroBka k
KOHTPOJbHBIM
MepONpUATHAM 1
BBINOJIHAEMBIM padoTam
4.1 O0BeM uacoB 3 9 OIIK-3-31 JI1.1J11.2 KM1
€caMOCTOATEIbHON PabOThI HA OIIK-3-V1 21
noarotoBky k KM /Cp/ OIIK-3-B1
4.2 O0BeM gacoB 3 18 OIIK-3-31 J1.1 P1
CaMOCTOSTENBbHOM PabOTHI Ha OIIK-3-Y1 JI1.2J12.1
noAarotoBky k BP /Cp/ OIIK-3-B1 J12.2712.3
J12.4J13.1
€]
5. ®OHJ] OHEHOYHbBIX MATEPUAJIOB
5.1. KonTpobHble MeponpusTUs (KOHTPOJIbHASA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIs
€aMOCTOAITEJIbHOM MOATOTOBKH
Kon KontponrsHoe Tposepsembie
KM O — HHJMKATOPbI Bomnpocs! 11 HoATOTOBKH
KOMITeTEHIUI1
KM1 DK3aMeH OIIK-3-31 Borpocs! k 3k3ameny
1. Knaccudukanns TpanchopMaTopoB TEIIOTHL
2. Ob6nacTu IpuUMeHeHHs TpaHC(HOPMATOPOB TeIlIa.
3. IlepcriekTHBBI pa3BUTHS YCTAHOBOK TpaHCGhOPMAIUU TeTa.
4. Pons TpanchopmaTopoB Temna B cucTeMax
TEPMOCTAOMIIH3AINH PA3THIHEIX 00BEKTOB.
5. OcHoBHBIE TpeOOBaHUS 10 YACNBHBIM 3aTpaTaM SHEpruu,
3G GEKTUBHOCTH U HAZCHKHOCTH.
6. Koa¢pduumenTs!, onpenenstomue 3pPeKTHBHOCTS.
7. IMapoxuakocTHEIE U a0COPOLMOHHBIE YCTAHOBKH U
HpOLIECCH] B HUX.
8. JpoccenupoBanue, 0KHKEHUE pPeajbHBIX ra3oB.
9. I'a30KUIKOCTHBIE TEIIOTPAHC(HOPMATOPEL.
10. VY nenpHble 3aTpaThl 3Hepruu U 3kcepruueckuid KI1J]
TEepMOTPaHC(HOPMATOPOB U CUCTEM TEPMOCTAOMITH3AIIHH.
11. MertoBl pacdeTa MHOTOCTYIIEHUAThIX M KacKaJIHBIX
TpaHCc(OpMaTOPOB TeIlna.
12. KpuoreHnssie ycTaHOBKH M IPOLIECCH B HUX.
13. BEI100p XJTamareHTOB M XJIaTOHOCHTENCH JUIst
TpaHCc(OpMaTOPOB TeIlIa.
14. OcHOBHBIE TpeOOBaHUS K CBOHCTBAM 3THUX Pa0OYHX areHTOB:
TE€pPMOJMHAMUYECKHE, TEXHUIECKHE U YKOJIOTHYECKHE.
15. 3aBHCHMOCTH CBOHCTB (DPEOHOB OT MX COCTaBA.
16. OmnpeneneHne 030HOAKTHBHBIX ()PEOHOB U BEIOOP
abTePHATHBHBIX XJIaJareHTOB.
17. [ToyueHnne NpoOAYKTOB pa3lieNeHUs] BO3IyXa.
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsiembie
WHIUKATOPHI CopeprxaHue padoThI
paboTHI paboTsI N
KOMIIETEHIU I
P1 PI'P OIIK-3-Y1;0IIK-3- | PI'P comepxur 1 TeopeTnueckuii BOIPOC U OJHY 3a/ady HA pacdeT

Bl

XOJIOAMIIEHOU (a0COPOIIMOHHON HITH MapOKOMIIPECCOPHON) MAIIMHBI

5.3. OueHouyHbie MaTepHaJIbl, HCNOJb3yeMble I Ik3aMeHa (onucaHue OMJ1eTOB, TECTOB M T.I1.)

OK3aMeHaIMOHHBIIN OWJIET 10 JUCIUIUIMHE BKIIOYAET B ce0s 1Ba TEOPETHYECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene ganuoit PITJ[. buners! xpaHsTcs Ha Kadenpe U yTBEPAKICHEI €€ 3aBEIyIOIIHM.

ITpumeps! 3aau Ha HK3aMEH:
3amaga 1. dpeoHOBas XOJOANNBHAS YCTAaHOBKA padoTaeT npu TeMneparype ucnapesens t1=- 15C. Onpenenuts yaensHoe U
00BEMHOE KOJIMYECTBO TEIJIOTHI, 0TBOANMOE | KT hpeoHa-12, ecnu nmap U3 HCHAPUTENS] BBIXOAUT CYXHM HACHIILIEHHBIM.

3amaga 2. @peoHOBas XOJOANIBHAS YCTAaHOBKA X0OJI0AMIEHOH MomHOCTEI0 Q0=100 kBT paboTtaer npu Temreperype HCapeHus
t1=-10C u Temmnepatype konaencanuu t4=20C. OnpenenuTs MacCOBBIH PacXod HUPKYAUPYIOIIEro GppeoHa-12 u oObeMHBIN pacxos
napa ¢peoHa, BCacbIBaEMOI'0 KOMIIPECCOPOM YCTAHOBKH, €CIIU Nap U3 YCTAHOBKH BBIXOJHUT CYXHM HACHIIICHHBIM.

3amaga 3. AMMHavHas XOJIOAMIbHAS YCTaHOBKA PaboTaeT pH TeMiepaTtype ucrnapenus t1=- 15C u remmnepaTtype KOHICHCAIIH




t4=250C. OnpenenuTs X0JIOIUIBHBIA KO (UITIEHT, eClu HTANBINI aMMUaKa Ha BBIXOJEe U3 kKoMnpeccopa i2=1896 xJx/xr. ITap
U3 UCTIAPUTENSI BBIXOJUT CyXUM HACHILICHHBIM.

3agaga 4. @peoHOBas XOJIOAMIbHAS YCTAHOBKA XOIOAMIBEHOM MomtHOCTEI0 Q0=118 kBT paboraer mpu Temmneparype HCIapeHHs
t1=-15C u TemmnepaType KOHAEHCAIUY Tepe]] perynupyomumM BeHreneM t4=25C. OnpenenuTs MacCOBBIH pacxo
UPKyIUpyromuero ¢ppeona-12, XonoauibHbIi K03QUIHUEHT 1 TEOPETHIECKYIO MOLITHOCTD KOMIIPECCOPA YCTAHOBKH, €CITH
SHTAJBINA MMapa GppeoHa-12 Ha BeIxoxe n3 kKoMmnpeccopa i2=610 xJ[x/kr. ITap n3 ucrnapurens BEIXOJUT CyXHM HACBHIIIICHHBIM.

3anaya 5. AMMHrayHasi X0JIOJWIIbHASL YCTAHOBKA XOJIOAMIbHOM MonTHOCTEI0 Q0=205 kBT paboTaer npu Temreparype nucrnapeHus
t1=-10C u TemnepaType KOHAEHCAIH nepen perynmupytomum BenreneM t4=2001C. OnpeaenuTs CTaHJAPTHYIO XOJIOAUIBHYIO
MOIITHOCTG IIPH TeMIepaType ucnaperns t’=-1C u TemMneparype KOHICHCAIUH Iepe]] peryaupyoomuM seaTenem t’4=251C, eciu
k02 punmeHT nogaun kommnpeccopa s padounx napamerpos 0,7 1 K03 GUIHEHT MOAaYH KOMIIpeccopa JIsl CTaHIAaPTHBIX
napamerpos 0,63. ITap u3 ucnapurens BEIXOIUT CyXUM HACBHILLIEHHBIM.

3amaua 6. DpeoHoBas XOJOIUIbHAS YCTaHOBKA X0IOAWIbHOM MomHOCTRI0 Q0=100 kBT paGoraer Ha Qpeone-12 npu Temneparype
ucnapenus t1=-51C u reMrieparype KOHJIEHCAIMH TIepe]] peryaupyrmuM BeHTeneM t4=25C. OnpeaenuTs X0JI0ANIbHBINA

K03 (GHUIHECHT U CTAaHIaPTHYIO XOJOAMIBHYIO MOIITHOCTE YCTAaHOBKH IIPH TeMItepatype ucnaperus t’=-15C u Temneparype u
TeMIeparype KOHISHC AN Mepe1 peryaupyonmM BeareneM t°4=3001C, ecnu TeopeTndeckas MOIIHOCTh KOMITPECCOpa YCTaHOBKH
NT1=26 kBT 1 k03 PuLneHT nogaun Komipeccopa s pabouux napamerpos 0,69. ITap U3 ncnaputesns BEIXOIUT CYXHUM
HAaCBIILEHHBIM.

3agaga 7. @peoHOBas XOJIOAMIbHASA YCTAHOBKA X0NIOAMIEHOM MontHOCTEI0 Q0=105kBT paboTaer mpu Temmeparype ucrnapesHus t1=
-15C u TemnepaType KOHACHCAIMH Mepe]l peryaupyrommmM BeaTwieM t4=2511C. Onpenenutb HHIUKATOPHYIO YICIbHYIO
XOJIOAMIIEHYIO MOIITHOCTE MAIIMHEL, €CIIH SHTAIBITNS Iapa (ppeoHa-12 Ha BBIXoJe U3 Komrpeccopa i2=604 k/x/kr u
unaukatopusiil KIIJT 0,865. I1ap u3 ucnapuresns BBIXOJUT CyXUM HACBIIICHHBIM

3amada 8. dpeoHoBas XOJOIUIbHAS YCTAHOBKA XOJIOAWIbHOM MomHOCThI0 Q0=102KkBT paboTaeT npu Temmeparype ucnapeHus t1=
-501C u TemmepaType KOHICHCAIMA Tiepe]] perynupyromumM BeHTmieM t4=25C. Onpenenuts 3G HEKTUBHYIO YISTHHYIO MOITHOCTh
MAIIIMHBI, €CIIU SHTANBINA Hapa ¢peoHa-12 Ha BeIxoae U3 koMipeccopa i2=610 kJx, uaauxaropusiid KILJT [1i=0,87 u
mexannueckuit KI1J{ 0,905. Tlap u3 ucnapurenst BRIXOJUT CYXOH HACHIIICHHBIN.

KOMHLIOTepHOG TECTUPOBAHUEC IO pasaciiaM JUCHUIITTAHBI

Kakum 3aKk0oHOM XapakTepHu3yeTcst TeTIONPOBOIHOCTh?
3akoHOM HproToHa

3akoHOM Dypbe

3akoHoM Credana- boabimana

Kak Ha3pIBaeTcs TEII000MEH, €CIIH Iepejiada TelIa IPOXOINT 3a CUeT MIEKTPOMATHUTHBIX KoJleOaHuH?
KOHBEKLIUSA

TEIUIONPOBOJHOCTh

U3ITy4eHHe

B xakoM Buzie TerI00OMEHHHUKA Tepeiadt TeIIa IIPOXOJHUT TOJIBKO NPH ABYKEHUN?
KOHBEKI[HSI

TEeIIONPOBOAHOCTH

U3JTy4eHUe

YTo Takoe TemIoBoO# Hacoc?

TeMI0TpaHc(HOPMATOP, KOTOPHIH CIYXKUT JUIA BBIPAaOOTKH TEIUIa U X0JI0Ja
YCTPONCTBO JJIsI TEPEKAYNBaHK TEIIA OT OJJHOIO 00BEKTa — IPYTOMY
TCHJ’[OTpaHC(l)OpMaTOp, KOTOpLIfI CJ'[y)KI/IT HpeI/IMyIJ_IeCTBCHHO I BLIpa60TKI/I TCILJIa

UYro Takoe TpaHc(hopMaTop TEIOThI?

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

YCTPOMCTBO IS IIOJIy4EHUs X0I0a

CIIeNabHBII TEINI00OMEHHUK B KOTOPOM IIPE0Opa3yroT TEMJIO B XOJI0/

TparchopMaTOpaMu TeIIa HA3bIBAIOTCS CHCTEMBI, B KOTOPBIX OCYIIECTBIISIETCS:

OTBOJI PHEPTHHU B (hopMe Teria 0T 0OBEKTOB C OTHOCUTEIBHO HU3KOHM TeMIepaTypoil k IpHeMHHUKaM Telia ¢ 60s1ee BBICOKO
TEeMIIepaTypoil.

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

OTBOJ SHEPTHU B (JopMe TeIIa OT 00bEKTOB C OTHOCUTEIBHO BHICOKOH TEMIIepaTypoi K IIPUEeMHHKaM TeIlia ¢ 6oJiee HU3KOi
TeMIIepaTypou.

TOJIBOJ PHEPTUH B (JOPME TeIlIa OT 0OBEKTOB C OTHOCUTEIIFHO BBEICOKOH TEMITepaTypoil K IpHEMHHUKAM TeIIa ¢ Ooee HI3KOMH
TeMIepaTypou




Bpyrto 310!

BEC

uMs (PPaHITy3CKOTO YYEHOTO
XOJIOMIIBHBIN KO PHULIUEHT
unaukaTopHbiid KI1J]

IIpu TennocHaGXXeHUU OT KOTENBHOH yAEeTbHBII PACX0J YCIOBHOTO TOIIIMBA 3aBUCHT OT:
KIIJ{

opyrTO

HETTO

MECTOHAXO0KIEHUS KOTEIbHOMN

UemM BhIlIIe HAYATBHBIE TapaMeTphl apa Ha TOLI n Hibke qaBieHns mapa B oTbope TypOuH, TeM:
6oubIie yriaoBoi Ko QUITHEHT THHIH paBHBIA 3KOHOMUYHOCTH

MEHBIIIE YII0BOW KO3 (UIMEHT JINHUI paBHBIA SKOHOMUYHOCTH

MOCTOSTHEH YIIIOBOH KOS (HITHEHT JIMHIH paBHBIH 3KOHOMUYHOCTH

OTBET HE yKa3aH

B uém 3akimrouaercst pabora pedprrkepaTopa:

TIOJIBOJIE B OKPYKAIOIILYIO CPEy TeIula OT 00BeKTOB, TemrepaTypa TH KOTOpBIX HIKE TeMIIepaTypsl OKpyXalomieil cpebl
OTBOJIE B OKPYKAIOIIYIO Cpey TelIa 0T 00beKTOB, Temmeparypa TH KOTOPBIX BbIIe TEMIEPATYPBI OKPYKAOIIEH Cpeabl
HO/IBOJIE B OKPYXAIOIIYIO Cpeay TemIa oT 00beKToB, Temieparypa TH KoTOpbIX BbIIIE TeMIIEpaTyphbl OKpyXKaromieil cpepl
OTBOJIE B OKPYKAOIIYIO Cpey TelIa OT 00beKTOB, TeMmeparypa TH KOTOpBIX HIDKE TeMITepaTyphl OKPYKAIOIIeH CpeIbl

s cHaGXKeHUsI TEeIIOM TOPOACKUX a0COPOIIMOHHBIX XONIOAUIBHBIX YCTAHOBOK 1€71IeCO00Pa3HO UCIIOIB30BATh:
BOJIOAMMHUAYHbIC a0COPOIIMOHHBIC XOJIOAUIBHBIC YCTAHOBKH

CUCTEMBI KOHTUITHOHUPOBAHUS

CUCTEMBI TerIo(pUKaIu

OpOMHCTOUTHEBbIC A0COPOIIMOHHBIC XOJIOAUIBHBIC YCTAHOBKH

IIponecc BeIpaBHUBaHUS CKOPOCTEN B KAMEPE CMEILIEHHSI CTPYHHBIX allllapaTOB COIIPOBOKAAETCS:
U3MEHECHUEM JIaBIICHUS

U3MEHEHUEM MacChl

U3MEHEHUEM CHUIIBI

U3MEHEHUEM TEMIIEPATypPhL

Jlo cepenuHbl MPOIUIOTO CTOJIETHS SMUHCTBEHHBIMH UCTOYHHKAMH OXJIQXKICHNUS OBLITH:
€CTECTBEHHBIN XOJIOJ U 3aIachl JIbIa

3a11acel Jba

€CTECTBEHHBIN XOJIO

OTBET HE yKa3aH

[TosiBnenue MOJIY4CHUA UCKYCCTBECHHOI'O X0JIoAa IMyTEM TpaHC(bOpMaL[I/II/I TEIJ1a KOPCHHBIM 06pa30M HU3MCHUIIO:
Juarias’oH u MaciITabbl MCIIOJIb30BaHuUs BEICOKUX TeMIICpaTyp

00J1aCTH MCIOJIb30BaHUS BEICOKHUX TeMmeparyp

JyarasoH u MaciTaObl HCIIOJIB30BAaHUS HU3KUX TEeMIICpaTyp

00J1aCTH MCITOJIB30BAHMS HU3KUX TEMIICpaTyp

Ha xakue 1Ba BEJa MOXHO Pa3[AeIUTh YCTAHOBKH AT TpaHC(HOPMALUH TeIlIa 110 MPUHINIY PaboTsI:
NapOKUIKOCTHBIE U T'a30BbIE

TEPMOZJIEKTPUUECKHE U MEXaHUUECKHE

KOMIIPECCUOHHBIE U CTPYHHBIE

COPOIIMOHHBIE U Ta30KHUKOCTHBIE

[IpuHIMT PabOTH KOMIPECCHOHHBIX YCTAHOBOK OCHOBAH:!

Ha MOHIDKCHUH JAaBICHHS MOCPEICTBOM MEXaHUYECKOTO MIIM TePMHUYECKOTO BO3EHCTBUS HA pabOUHii areHT

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

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

KoMrnpeccnoHHbIE yCTaHOBKHM JIEISATCS Ha:
MapOXHUIKOCTHBIE, FA30’KUIKOCTHBIE U Ta30BBIE
KOMITPECCUOHHBIE, COPOLIMOHHBIE U CTPYyIHbIE
HapO>KUIKOCTHBIE, COPOIIMOHHBIE U Ta30BbIe
Ta30)KAAKOCTHBIC, COPOIIMOHHBIE M KOMIIPECCHOHHBIE

Kakas sHeprus ucrnosb3yercss B KOMIPECCHOHHBIX YCTaHOBKAX:




BHYTPEHHSISI WIH DIIEKTPUYECKAst
MEXaHMYECKasl WK NOTEHIUAIbHAs
NIEKTPOMArHUTHAs UM KHHETUYECKAs
JJIEKTPUYECKas MM MEXaHUYEeCKast

OCHOBHBIM annapaToM MapadKeKTOPHBIX XOJIOAUIbHBIX YCTAHOBOK CIIYXKHT:
KOHJICHCATHBIN HacoC

TIOTIJIABKOBBI BEHTHIIb

CTPYHHBIN 2KEKTOP

JIPOCCENbHBIN BEHTUIIb

IIpunuun paboTsl COPOIIMOHHBIX YCTAHOBOK OCHOBAH Ha!

TOBBIIIICHUH JABJICHUS pabovero Tejia mpu MOoCIeA0BaTeILHOM OCYIISCTBICHHHA TEPMOXUMUICSCKUAX PEAKIUIA MOTJIOIICHHS
pabodero arenTa COOTBETCTBYIOIIIM COPOSHTOM C OTBOJIOM TEILIA, a 3aTeM BBIZCTICHUS pabovero areHTa u3 copOeHTa,
COIPOBOYXKIAEMOTr0 [TOIBOIOM TEILIa

MOHMKEHUH JaBJICHHs Paboyero Tea MpH MocaeT0BaTEIbHOM OCYIIECTBICHHH TEPMOXUMHUECKIX PEAKIMi TOTIOICHUS pabovero
areHTa COOTBETCTBYIOIIUM COPOSHTOM C MTOJBOIOM TEILIa, @ 3aTEM BBIICICHUS Pab0ouero areHta u3 CoOpoeHTa, COIPOBOKIAEMOTO
OTBOJIOM TeIlIa

HOBBIIICHUU OAaBJIICHUS paGoqero TeJIa HpI/I II0CJIE€A0BATCIIBHOM OCY].I.ICCTB.HCHI/II/I TepMOXI/IMl/I‘{eCKI/IX peaxunﬁ IIOIJI0IICHUA
paboyero areHTa COOTBETCTBYIOIIMM COPOSHTOM C ITOJIBOJIOM TEIUIA, a 3aTEM BBIJIENICHHS Paboyero areHTa u3 copoeHTa,
COIPOBOXKIAEMOT0 OTBOJIOM TEIIa

IIOHUXKCHHUHU NABJICHUA pa60qer0 TeJIa HpI/I II0CJIE€O0BATCIBHOM OCyIIleCTBJIeHI/II/I TepMOXI/IMI/ILIeCKI/IX peaKHI/Iﬁ TIOTJIOLIICHUS pa60qer0
areHTa COOTBETCTBYIOIIMM COPOESHTOM C OTBOJIOM TEIUIA, a 3aTEM BBIICICHHs paboyuero areHTa u3 copoeHTa, COmpoBOKIAEMOTO
[TOIBOJIOM TEIIa

IHukn Jlunne:

JIPOCCETMPOBAHUC

COUYETaHUE POCCEITUPOBAHUS C PETreHEPATHBHBIM TETIIO0OMEHOM
TEII000MEH

COYETaHUE IPOCCETUPOBAHUS C KOHBEKTUBHBIM TEILIOO0OMEHOM

CrpyiiHble yCTAHOBKH OCHOBAaHbI Ha:

WCTIOJIb30BaHUM KHHETHYECKOH SHEPTUH MMOTOKA Mapa WM ra3a AJs MOBBILICHHUS aBIeHHs padouero areHTa
MCIIOJIb30BaHHUH ITOTCHIIMAIBHOM SHEPTHH ITOTOKA Mapa WU ra3a JUIs HOHIKCHUS JaBICHHs pabodyero areHTa
WCTIOJIB30BaHUY AIIEKTPOMATHUTHOW SHEPTHH TIOTOKA Tapa MITK ra3a JUIs MOBBIIIEHHS TeMITEpaTyphbl paboduero areHTa
WCTIOJIb30BaHUH MEXaHMUECKON SHEPTUU MOTOKA Mapa Wi ra3a Ui HOHWKEHHsI TeMIIepaTypsl pabodero arenra

Kaxkoii ki ocymecTBisercs B TpaHcopMaTopax Tema ¢ THKINISCKUMH MTPOIIECCaMHt:
000pPOTHO-3aMKHYTHIH

Pa30MKHYTBIN

3aMKHYTBII

OTBET HE yKa3aH

ITpumepoM HUKIIA ¢ HECTAIIMOHAPHBIMH MPOLIECCAMH MOXKET CITYXKUTh:
oOpaTHsIif KT KapHO

ki CtupauHra

nuk1 Penkuna

uuka Juzens

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

OJTHO3HAYHEIH OTBET HEBO3MOXKEH

000pPOTHO-3aMKHYTHIH

Pa30MKHYTBIN

PaBOMKHyTI)Ie IIPOIICCCHI TUTIA KBA3UITUKIIOB ITPUMEHAIOTCA B CUCTEMAX, I'IC UCITOJIB3YCTCA:
BOJA

aTMocdepHbIit BO31yX

nén

¢peon

B TpanchopmaTopax Teria ¢ HEIUKINYSCKUMHE IPOLIECCaMHt ITapaMeTphI B IIpoliecce paboThI:
YMEHbBIITAIOTCS

YBEITMYHBAIOTCS

HE MCHSIOTCS

OTBET HE yKa3aH

3aciyra pa3pabOTKH KaCKaJHOTO METO/ia IIPHHAIEKHUT:




K. JIunge
P Ilukre
P.Crupaunry
C.Kapno

PereHepanus k npsiMoMy IIUKITy Obl1a H300peTeHa:
P. Musepom

3.Jlenyapom

I".Tpunknepom

P.Crupaunrom

Pereneparust k oOpaTHOMY LUKy Obli1a H300peTeHa:
B.Cumenconom

J.bpaittonom

H.Jxoynem.

H.Otto

B uém 3aximrodaeTcs uaes KacKaJHOrO METOAA:

OJIMH HaXOMSIIMICS BBIIIE IO TeMIIepaTypaM LUKII epeaaéT TemIo pacnoI0KeHHOMY HIXKe HIIH Hao00poT
Ka>K/IbIi HAXOISIIMNCS BBILIE TI0 TEMIIEPATypaM LUKII IepeaéT TeTUIo PacloIoKeHHOMY HI)KE UITH Ha000poT
OJIMH HaXOIAIINICS HIDKE TI0 TeMIIepaTypaM UK MepefaéT TEIIo PacIIoIOKeHHOMY BHIIIE M Ha000poT
KaXKIBIH HaXOISIIMICS HIDKE IO TeMIIepaTypaM UK MepegaéT TEIIo PacIoI0KEHHOMY BhIIIE I Ha000poT

OO0mmi TepMOTUTHAMUYECKUI METO]] aHAIN3A:
XUMHYECKUH

(uznueckuit

9KCEPreTHYecKui

SHTPONUYECKUN

Mepa MPEBPATUMOCTH DHEPIUU CUCTEMBI:
9KCCPIrust CUCTCMBI

OHTAJIBIINA CUCTCMBI

OHTPOIIHNSA CUCTCIIbI

OHEPIHs CUCTCMBI

DKCeprust CHCTEMbI OCTaeTCsI HEM3MEHHON TOJIBKO TIPH:

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

IpH 00paTUMOM MPOBEIECHUH BCEX MPOIECCOB, MPOTEKAIOINX KaK CHAPYXKH Heé, Tak U NPH B3aUMOJICHCTBHHU C OKpYKaroIIei
cpenoit

HpH HEOOPaTUMOM IIPOBEACHUH BCEX MPOLIECCOB, MPOTEKAIONINX KaK CHApYKH HeE, Tak M IpU B3aUMOJICHCTBHIHU C OKPY)KarolleH
cpenoit

Ipu 00paTUMOM MPOBEIEHUU BCEX MPOIECCOB, MPOTEKAIOINX KaK BHYTPU HeE, TaK U IPH B3aUMOJEHCTBUH C OKpyXKaroleil cpenoi

Juccunanueii Ha3pIBaeTcs:

MEePEX0/]l YaCTH IHEPTUU HEYNOPST0UCHHBIX IPOLIECCOB B SHEPTUIO YIIOPSIIOYEHHBIX IPOIECCOB, B KOHEYHOM CUETE - B BOJLY.
Nepexo/l YaCTH SHEPTUH YIOPSAOUEHHBIX MIPOIIECCOB B DHEPTHIO HEYTIOPAJOUEHHBIX MPOLIECCOB, B KOHEYHOM CUETE - B TEIJIOTY.
[epexo 1 YaCTH SHEPTUH HEYIOPSIOUEHHBIX POLIECCOB B SHEPTUIO YIIOPSIOUEHHBIX POLIECCOB, B KOHEYHOM CUETE - B XOJIO/.
MePEX0/]l YaCTH IHEPTUH YHOPAIOUYEHHBIX ITPOLIECCOB B 3HEPTHIO HEYIOPST0YCHHBIX MPOIECCOB, B KOHEUHOM CUETE - B BO3YX.

IlepBoe Hayano TEPMOAMHAMUKH:

HE yCTaHaBJIMBAcT HUKAKUX OIPaHUYCHUI epexoaa OJJHOTO BUIA SHEPTHH B APYTOH, BaXKHO TOJIBKO, YTOOBI COXpaHsIach X
pa3sHOCTh

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

HE yCTaHAaBIMBACT HUKAKUX OTPaHMYCHUH Mepexo1a OIHOTO BHU/Ia YHEPTHUH B APYTOH, BaKHO TOJIBKO, YTOOBI COXPAHSIIACh HX CyMMa
YCTaHABIUBAET OIpeJeIeHHbIe OTPAHUUCHNUS NTePeX0/ja OJHOTO BUIA SHEPTHHU B IPYTOH, BaXKHO TOIBKO, YTOOBI COXPAHSIACh UX
pasHOCTh

Bropoe Hauano TepMOIMHAMUKY:

HAKJIa/[bIBA€T JOMOIHUTEIBHO ONpe/elIeHHbIe OTPAaHUYEHHS Ha TPeo0pa30BaHUE SHEPTUH

HE HAKJIa/[bIBAET JAOTOJIHUTEIIBHBIX ONPE/IETICHHBIX OIpaHUYEHUH Ha IpeoOpa3oBaHue SHEPTHN
HaKJIaJ[BIBACT JIOTIOJTHUTEIIFHO HEKOTOPHIE OTPAaHNYCHHMS Ha MPeoOpa3oBaHIe SHEPTHH

He HaKJIaJbIBacT JOMOIHUTEIBHO HEKOTOPBIX OTPaHHUYCHUH Ha IpeoOpa3oBaHue SHEPTUN

UYTo CITy’)KUT WACATBHBIM IIUKIOM KOMIIPECCHOHHBIX TPaHC(HOPMATOPOB TEIUIa MIPH IMOCTOSIHHBIX TEMIIepaTypax TEIUIONpUEMHUKA U
TeIJIOOTJATIHKA!
uukn CTUpIUHTa




obpaTHsIi nukita Kapao
nuki Penkuna
npsamoii nukn Kapao

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

MOPIIHEBOTO U a0COPOIIMOHHOTO THIIA
a0COPOLIMOHHOTO U MKEKIIMOHHOTO THIA

B kaxux ycTaHOBKax HIMPOKO NpUMeHseTcs xnagarenT NH3:
B ra30BbIX

B TMTOPIIHEBBIX

B KOMIIPECCUOHHBIX

B 9KEKIIMOHHBIX

YTo OTHOCHUTCS K HCJOCTAaTKaM aMMHaKa:

Maxy4eCThb, BEICOKAA BA3KOCTH U T'OPIOYECTh IMMPU HU3KNUX KOHICHTPAIUAX B BO3YXC
AAOBUTOCTD, B3PBIBOOIIACHOCTDH U TOPIOYCCTD IIPU HU3KUX KOHLHCHTpALMAX B BO3AYXE
AA0OBUTOCTb, B3PBIBOOIIACHOCTDb U IT'OPHOYCCTH IIPU ONIPEACIICHHBIX KOHICHTPALUAX B BO3AYXC
MMaxy4eCTh, HU3KasA BA3ZKOCTH U TOPIOYCCTH IIPU BBICOKMX KOHIICHTPAIUAX B BO3YXC

Urto oTHOCHTCS K HElocTaTKaM JiByokucu yriepoga CO2:

HU3Kash KpUTHYECKAs TEMITEPaTypa MPU CPAaBHUTEIBHO BEICOKOM KPUTHICCKOM JABIICHHN
BBICOKAsI KpUTHUYECKAS TEMIIEpaTypa IPH CPABHUTENILHO BEICOKOM KPUTUIECKOM JaBJICHUN
HU3Kasi KpUTHUECKas TEMIIepaTypa Mpy CPAaBHUTENBHO HU3KUM KPUTHUECKOM JaBICHUHI
BBICOKAsl KpUTHYECKAs TEMIIEpaTypa MpU CPAaBHUTEIBHO HU3KUM KPUTHUECKOM JIaBJICHUH

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

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 XOIOAMIBHBIX YCTAHOBOK H B pedprkeparopax, paboTaromuX Ha CMECH OJJHOTO areHTa
B HIDKHEH CTYIIEHH KAaCKaJHBIX XOJOAWIbHBIX YCTAHOBOK U B peprrKepaTopax, paboTaroNMX Ha CMECSX areHTOB

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

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

Yt0 MCIop3yeTcs B Ka4yecTBEe pab0oYnX areHTOB MpH Temiepatypax 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 3aTBEPAECBaHUs KOTOPBIX CyLIECTBEHHO HIKeTo.C
JKUJIKOCTh TEMIIEPATYpa 3aTBEPAEBaHUs KOTOPBIX CyHIeCTBEHHO Bblie TH
JKUJIKOCTb TEMIIEPATYPa 3aTBEPAECBaHUSI KOTOPBIX CyLIECTBEHHO BhIleTo.c
JKUJIKOCTh TEMIIEPATyPa 3aTBEPACBaHUA KOTOPBIX cyllecTBeHHO Hke TH

Onpenenuts 3xcepruro 4820 xJIx xo0101a, IOTYYEHHOTO IIPYU TEMIIEPAType KUIEHUs Kuakoro aszora Ts= 82 K.
11650 xx
12050 x/Ix
14020 xJIx
13570 x[Ix

[MTapoXUIKOCTHBIE KOMIIPECCHOHHBIE TpaHC(OpMATOPHI TeIUIa KaK XOJOAMIBHEIE, TAK U TEINIOHACOCHBIE XapaKTEePU3YIOTCS TEM,
4TO UX paboTa MpoTeKaeT IIaBHEIM 00pa3oM B 00IacTu:

BJIQ)KHOTO T1apa

CyXOro mnapa

HACBIIEHHOTO T1apa

HEHACHIIEHHOT0 napa

Be100p unca cTymeHel cxxaTus 3aBUCHT OT:
ycnoBuii € pabOThI M HA3HAYEHHS YCTAHOBKU
o0acTu MpUMeHEeHUs ¥ YCI0BUi e€ paboThl




Ha3HAYeHHs YCTAaHOBKH U YCIOBHH €€ pabOoThI
00Js1acTH IPUMEHEHHS M Ha3HAYEHUS yCTAaHOBKH

B ciryqae korma TpaHcdopManys TeIa B OJHOH yCTaHOBKE OCYIIECTBIISIETCS HA PA3HBIX TEMIIEPATyPHBIX YPOBHAX HPUMEHSIOTCS:
MHOTOCTYIIEHYaThle YCTAHOBKH BMECTO OJHOCTYIIEHYAThIX

MHOTOCTYIIEHYAThI€ YCTAHOBKM BMECTO JBYXCTYIIEHYATBIX

JIByXCTYIIEHYaTbI€ YCTAHOBKU BMECTO OJTHOCTYIIEHYAThIX

OJIHOCTYIIEHYAThIC YCTAHOBKU BMECTO JBYXCTYIIEHYAThIX

Kaxkoe BerecTBo 1oKa3pIBaeT JaHHAS MTPHXOBKA: --- - ---
BOJIOPOJL

cnabblii aMMUAYHBINA PacTBOP

KpENKHii BOJOaMMHUAYHbIA pacTBOP

JKUJIKUHA aMMHUaK

OCHOBHOE TIPEUMYILECTBO KACKaJHBIX YCTAHOBOK 3aKIIIOYACTCSL:
B BO3MOKHOCTH pabOTHI B HEOOJIBIINX HHTEPBAIAX TEMIIEPATyp
B BO3MOXKHOCTH pabOTHI B HU3KUX HHTEPBAJIAX TEMIICpaTyp

B BO3MOXXHOCTH Pa0OThI B OOJIBIINX HHTEPBAIaX TeMIeparyp

B BO3MOKHOCTH PabOThI IPH a0COIIOTHOM HyJIe

Omnpenenuts yaeIbHBIN pacXof AIEKTPO3HEPTHH Ha BBIPAOOTKY X0JI0a ISl YCTAHOBKH XOJIOJONPOU3BOIUTENBEHOCTI0 Qo= 2,93
k/Ix/c. MomHoCTh HaeanbHoro kommnpeccopa NB= 1,5 kBt. Buyrpennuii aquabaTHblil 1 s1nekrpoMexanmueckuii KITJT
KOMITpeccopa COOTBETCTBEHHO paBHBIL: 1i=0,8; 1am=0,85.

0,753

0,596

0,845

0,689

HarneraTenbHble MallliHbI npeaHa3sHavuCHbl JIs:
TIOHMKCHMUSA JaBJICHHUA U COKHXKCHUA pa60qer0 TClIa
TOBBIMICHUA JABJICHUA U UCTAPCHUA pa60qero TCIIa
TMOHWKCHUSA NaBJICHUA U IEPEMECIICHUA pa60qero TCJ1a
TMOBBIIICHUA AaBJICHUA U IICPEMCIICHUA pa6oqer0 TCJIa

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

HepeMeLIeHus

CKMKECHUS

UCIIApEHUS

MarmuHel, paboTaromye Ha CKIMaeMoM pabodeM Tee:
BEHTHJISITOPBI

KOH/ICHCATOPBI

HacoCHhl

KOMITPECCOPHI

PacimmpurensHble MallvHBI TPEAHA3HAYEHBI JIA:

BHYTPEHHETO OXJIAX/CHUS pPab0dero Tella yCTAaHOBKH IIPH €T0 PaCIIMPEHHH C OTJadel BHyTpEeHHEH paboThI
BHEIIHETO OXJIAKAECHHUA pabouero Teiaa yCTaHOBKY IIPU €T0 PACHIMPEeHHUH ¢ OTAadell BHyTpeHHel paboThI
BHYTPEHHET0 OXJIaX/JCHUS pabodero Tela yCTaHOBKHU MPH €T0 PAaCIIMPEHUH C OTJauel BHEIIHeNH paboThl
BHEIIHET0 OXJIAKACHHUS pabodero Teixa YyCTaHOBKH IIPU €r0 PacIInpEeHNH ¢ OTAa4eil BHENTHEH paboTHI

B mammnax 00beMHOT0 ASHCTBHS W3MEHEHHUE JaBlIeHUs pab0vero Teaa MpOUCXOIUT B CIEACTBUU:

M3MEHEHUs 00bEMa B pe3yJbTaTe B3aUMOICHCTBISI paboUero Tela 1 MepeMenIaromerocs 3IeMeHTa MaIIHHbI
M3MEHEHUS TEMIIEpaTyphl B pe3ylbTaTe B3aUMOJISHCTBHIS pabovero Teia 1 mepeMenaronerocs dIeMeHTa MaITHHBL
HU3MEHEeHUs 00bEMa B pe3yabTaTe B3aUMOACHCTBHSI pabOUEro TeNla M HETOABIKHOTO 2JIEMEHTa MAITMHBI
M3MEHEHUs TeMIIepaTyphl B pe3yyibTaTe B3aUMOICHCTBHUA pabovero Tena U HeMOBM)KHOTO dJIEeMEHTa MAIIUHBI

B MammHax KHHETHYECKOTO HeﬁCTBHH NU3MCHCHUE NABJICHUA U TEMIIEPATYPBI JOCTUTACTCA l'[yTéMZ
HCTIOJIb30BaHW ABMIKYIIUX CUJI B IIOTOKE JaBJICHUS

HCIIOJBb30BaHUA MHEPIIHUOHHBIX CHUJI B ITIOTOKE pa60qer0 TCla

HCTIOJIB30BAHUA I'PaBUTAIMOHHBIX CHUJI B IIOTOKE pa60qero TECJIa

HCTIOJIb30BaHNS MHEPIIUOHHBIX CUJI B TOTOKE AaBJICHUSA

ITpu TopMOKEHUHN TTOTOKA, IMEIOIIETO 3aITac KHHETHIECKOH SHEPTHH, TaBICHHE padodero Terna:
HE MEHSETCS
yObIBaeT




BO3pacTaer
OTBET HE yKa3aH

[Ipu pacumpeHny MOTOKa ¢ BHEITHAM OTBOJOM SHEPIHHU TeMIIepaTypa pabodero Tena:
HOHMKAETCSI

HE U3MEHSETCS

TIOBBIIITACTCS

OTBET He yKa3aH

TypOokoMImpeccophl U TypOOAeTaHASPHI TPUMEHSIFOT MPH CYIECTBEHHO:
OOJBIINX pacXoaax ra3oB U HEOONBIINX OTHOLICHUSX JaBICHAN
HeOOJIBIINX pacxoJax ra30B U OONBUIMX OTHOLICHUSX AaBICHUN
MEJIKAX PacXoJax razoB U MEHBIINX OTHOLICHUSX JaBICHUI

0OJBITNX pacxo/ax ra30B U MEHBIINX OTHOIICHHUSX JABIICHUHA

B anuabaTHOM KOMIIpeccope U JeTaHiepe OTCYTCTBYET:

CTEIaTbHO OPTaHW30BAHHBIA TEIUIOOOMEH ¢ BHYTPEHHEH cpeoit
CHEeNMAIEHO OPTaHU30BAHHBIN TEIIO0OMEH ¢ BHELTHEH cpenoi

CHeLUaIbHO OPTaHN30BaHHBIN TEMJI000MEH ¢ BHYTPEHHEH U BHEUIHEH cpenoii
OTBET HE yKa3aH

HeannabatHblii KOMITpeccop 3TO:

MallliHa, B KOTOPO#, HAMPOTHUB, HHTEHCU(UIIMPOBAHA TEIUIOOTa4a OT paboyero Teia BO BHEIIHIOW CPEay s YMEHbIICHHS
paboThI, 3aTpauyuBaCMON Ha CKATHE

MallliHa, B KOTOPO#i, HAPOTHB, HHTEHCU(UIIMPOBAHA TETUIOOTaua OT pabovero Tejaa BO BHYTPEHHIOIO Cpemy sl YBETHICHUS
paboThl, 3aTpayrBacMOil Ha pacIIMPEHHE

MallliHa, B KOTOPO#i, HAPOTHUB, HHTCHCU(UIIMPOBaHA TEIUIOOTAa4a OT paboyero Tena BO BHEIIHIO CPEIy IS YBETHYCHUS
paboThI, 3aTpauyuBacMOM Ha pacIIupeHHe

MallliHa, B KOTOPOii, HAPOTUB, MHTEHCU(UIIMPOBAHA TETUIOOTAaua OT paboyvero Teia BO BHYTPEHHIOO cpely ISl yMEHbIIeHNUS
paboThI, 3aTpauyuBaACMOM Ha CKATHE

HeannabatHblit neranaep 31o:

MaIlIfHA, B KOTOPO# B MPOLECcCe PACIIUPEHHUS OTBOAUTCS TEIUIO OT OXJIaXKaeMOro 00beKTa
MallliHa, B KOTOPO# B MPOIIECCE CXKATHUS MOABOIUTCS TEIUIO OT OXJIAXKIAEMOT0 00BbEKTa
MallliHa, B KOTOPO# B TPOIIECCE CKATUS OTBOIUTCS TEIUIO OT OXJIKIAeMOT0 00BheKTa
MallliHa, B KOTOPO#l B POIIECCE PACIIMPEHHUs TOABOJUTCS TEIJIO OT OXJIAXKIAeMOTr0o 00beKTa

ITo uncny cryneneil cxatus MallMHbI pa3AessioTcs Ha:
OJIHOCTYIIEHUYATBIC U IBYXCTYIIEHUAThIE
OJIHOCTYIIEHYAThIE U IBYXCTYIIEHYAThIE
MHOTOCTYIIEHYAThIE U OAHOCTYIIEHYAThIE
JIByXCTYIIEHYaTble U MHOTOCTYIIEHUAThIE

B PaCIMPUTEIIbHBIX MalllMHAX MHOT'OCTYIIEHYATOC paClIMPEHUE C IIPOMEIKYTOYHBIM ITOJABOAOM TEILIA IIPUBOJUT!
K YMCHBIICHHUIO XOJIOAOIMIPOU3BOAUTCIbBHOCTH

K YBCJIMYCHUIO XOJIOAOIIPOU3BOAUTEIIBHOCTU

X0JIOAOIPOU3BOAUTEILHOCTD HE U3MEHACTCA

OTBET HC YKa3aH

I'epMeTHYHOCTH MAIIMHBI JTUKTYETCS KaK LEIeco00pa3HOCThIO H30JSIIHUN €€ BHYTPEHHUX 00BEMOB OT:
BHYTPEHHEW U OKPYXKaIOIen CpeIbl

BHYTPEHHEHU CpeIbl

OKpY’Karolei cpenbl

OTBET HE yKa3aH

BennunHa nagmmpoKo UCIIONIB3YETCs JUI OLEHKH Ka4ecTBa IPoLecca:

B HEOXJIAKIAEMBIX CTYIIEHSAX KOMIIPECCOPOB, a TAKIKE Ul OLICHKY MPOLECCa B HEOXJIAXK1aeMOM MalIMHE B LIEJIOM 110 KOHEUHBIM U
HayaJbHbIM IIapaMeTpam

B OXJIQX/Ia€MbIX CTYNEHIX KOMIIPECCOPOB, a TAKXKe AJIS OLEHKH IPOIlecca B HEOXJIAKJAEMOM MalllMHE B IIEJIOM 10 KOHEYHBIM U
HaydalbHbIM IIapaMeTpaM

B HEOXJIAKIAEMBIX CTYIICHSX KOMIIPECCOPOB, a TAKXKE Ul OLICHKY IIPOLECCa B OXJIAKJAEMOM MaIlMHE B LIEJIOM 110 KOHEYHBIM U
HayalbHbIM IIapaMeTpam

B OXJIQX/Ia€MbIX CTYIEHIX KOMIIPECCOPOB, a TAKXKE AJIS OLEHKH IPOIIecca B OXJIaX/1aeMON MALIMHE B LIEJIOM 110 KOHEUHBIM U
HaydaJbHbIM IIapaMeTpaM

['maBHBIE HEOCTATKHU MOPIIHEBLIX MAIIUH CBS3aHBI C:
3HAYUTEJIbHBIMI HHEPLIMOHHBIMU YCHJIMSIMU B IPUBOTHOM MEXaHHU3ME MPH MaJIbIX CKOPOCTSIX U C 3arPSA3HEHUEM MAaCJIOM WIN
JIpYroil cMa3Koi LUIMHIPOB CKUMAEMOTO Tea.




HE3HAYNUTETbHBIMI HHEPLUOHHBIMY YCHINSMU B IIPUBOJHOM MEXaHU3ME IPH OONBIINX CKOPOCTAX U C 3arPA3HEHUEM MACJIOM HITH
Jpyroi cMa3koi UIMHAPOB CKUMAEMOTO Tea.

3HAYNTEIHHBIMI HHEPINOHHBIMA YCHIINSIMA B IPUBOTHOM MEXaHMU3ME IPH OOJIBIINX CKOPOCTSAX U C 3arpsA3HEHNEM MacJIOM MITH
Jpyroii cMa3Koi LUIMHAPOB CKUMAEMOro Tea.

HE3HAUYUTEIbHBIMI HHEPLIUOHHBIMU YCUIIUSIMU B IIPUBOJHOM MEXaHU3ME IPHU MaJIbIX CKOPOCTAX U C 3aTPA3HEHUEM MAacJIOM UITN
Jpyroi cMa3Koi HUIMHAPOB CKUMAEMOTO Tea.

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

4acTOTON BpallleHUs Bajla U XOJ0M MOPIIHS

XOJIOM IIOPILHS U Pa3MepaMu LIUIUHIPOB

pasMepaMy LUIMHAPOB U YaCTOTOM BpallleHUs Bajla

[Tpumenenne MeMOpaHHBIX KOMIPECCOPOB LIENIeCO00pa3HO MPH:
MalbIX pacxoax pabodero tena

0OJBIINX pacxoaax padboyero Tena

HEeOOJTBIINX pacxoax pabodero Teia

OTBET HE yKa3aH

Hpouecc CXKaTHs B NOPIIHEBBIX KOMITPECCOPAX OCYHIECCTBIIACTCA B HUJIMHAPC B PE3YJIbTATC!

BO3BPATHO - BPAIaTCIIbHOC ABMKCHUA TOPIIHA U U3MEHCHUA BCJICICTBUEC 3TOTO pa60qero o0bema IUIMHIpa
IMOCTYNATEJIbHO - BPpAIATEIIbHOC ABUKEHUS NOPIIHA U UBMEHEHUS BCJIICACTBUEC 3TOI'O pa60qero o0bema nuiaHapa
BO3BPATHO- KPYIrOBO€ ABHMKCHUS MOPIIHA U USMCHCHUS BCJIICACTBUC 3TOI'0 pa6oqero o0beMa quiIrMHApa
BO3BPATHO - MOCTYNATCIIbHOTO ABMXKCHUA MOPIIHA U USMCHCHHUS BCJICACTBUEC 3TOTO pa60‘I€FO o0bema OUWInHApa

Kaxwue a1eMeHTbI OTCYTCTBYIOT B OecKpeiKonpHbIX MallnHaXx:
KOJIEHYATBIN BaJl

KpeHnxornd u mrox

BOIIMITHO-IIATYHHBIH MEXaHU3M

OTBET HE yKa3aH

CKOJIBKO 9HCJI0 CTyHeHeﬁ CXKaTus 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 mem6panHOM KoMIpeccope 00beM pabouero Tena MEeHsETCsl BCIEICTBHE:

TIepeMEIICHUS B TIOJIOCTH PACIIMPEHNs THOKOH MeMOpaHbI, 3a)KaTOH 10 MIEPpHMETPY MKy PO MITHPOBAHHEIMHU JTUCKAaMH U
MPOBOANMOM B ABMKEHHE C TIOMOIIBIO THAPONIPUBOIA WII HETIOCPEICTBEHHO OT BOLTUITHO-IIIATYHHBIH MEXaHH3Ma.
HepeMEelIeHNs B IIOJIOCTH CXKaTHs THOKOM MeMOpaHsl, 3aaToH M0 MepUMeTPy MeXIy IpoQUINPOBAHHBIMU AUCKAMU U
HNpPOBOANUMOMH B ABMKEHHE C TIOMOILBIO THPONPHBOJIA MIIN HEMOCPEICTBEHHO OT KPUBOLIMITHO-IIATYHHOTO MEXAHU3MA.
TIepeMEIICHIS B TI0JIOCTH PACIIUPEHNS THOKOH MeMOpaHbI, 3aKaTOH 10 MEepHMETPY MKy PO MINPOBAHHEIMHU THCKAMH 1
HIPOBOANUMOM B ABMKEHHE C TIOMOILBIO THPONIPHUBOJIA WIIN HETIOCPEICTBEHHO OT KPUBOIIUITHO-IIIATYHHOTO MEXaHU3MA.
HepeMEILEeHHS B IIOJIOCTH CKaTHst THOKOH MeMOpaHsbl, 3a)aTo M0 IepHUMETPy MEKILy MPO(QMINPOBaHHBIMHU IUCKAMH U
[IPOBOJIMMOH B IBUXKEHHE C IIOMOLIbIO MMIPOIPUBOJIA UIIM HEMOCPEACTBEHHO OT BOLIMITHO-UIATYHHBIA 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 eicTBUs 0CEBHIX KOMIIPECCOPOB HAXOANUTCS B Ipeesiax:
0,54-0,63
0,65-0,79




0,85-0,92
0,93-0,98

Amma6aTasrii KI1J] coBpeMeHHBIX HOPITHEBBIX ACTAHAEPOB IEIUEBBIX pepIKEpaTOPOB U OKIDKUTENICH HAXOAUTCS B IPEIenax:
0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74

Typ6oaeranaepbl HPUMEHSIOTCSI B XOJIOJUIbHBIX M KPHOTEHHBIX YCTAHOBKAX LIS ITPEIBAPUTEIHLHOTO H OKOHYATENBEHOTO:
3aMOpaKMBaHUsI paboyero Teia

HarpeBaHus pabouero Tena

CKIDKeHHs pabodero Tena

OXJIaXIeHHsI pabodero Tena

TypOonerannep Ha3bIBaIOT PEAaKTHBHBIM €CITH:

B KaHaJIaX paboyero Kojeca OCYIIECTBISIETCS CY)KeHHe pabodero Tena

B KaHAJIaX pabouero Kojeca OCYyIIECTBISIETCS PacIIMpeHne pabodero Tena

B KaHaJ1aX paboyvero Koseca OCyIIecTBIsIeTCs BbIpaBHUBaHUE paboyero Tena
OTBET HE yKa3aH

PaboTa coBepiaemasi ra3oM B CTyHEeHHU TypOOAeTaHAepa, ONpeaeseTcs:
yucinom Oubonauun

nocTostHHo# bonbliMaHa

ypaBHeHHEM Diiepa

TeopeMoil Beitepmirpacce

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

MexaHuuecKkye MOTEPH ¥ BHEITHNAE YTEUKH pab0dero Teiaa U3 MAIIUHbBl OTHOCAT K:
BHYTPEHHHUM IIOTEPSM

BHYTPEHHHUM U BHEIIHUM NOTEPSIM

BHEIHUM MOTEPSIM

OTBET HE yKa3aH

B nerannepax tpeOyeTcs IPUMEHATh MaTEPUAIIBL:
C BBICOKOH TEMIOMPOBOAHOCTBIO

C HU3KOH TEIUIONPOBOJHOCTBIO

C CpeHEH TEIIONPOBOAHOCTHIO

OTBET HE yKa3aH

Ha3na4eHne HaCOCOB B YCTaHOBKAX TpaHC(OpMALUH TeIIa 3aKII09aeTCs B:
MOHWKEHUH JaBJICHHS

HOHWKEHUH JaBJICHUS U IIepeMeIeHHs] paboyuero Tela

TIOBBIIIICHHUH JTaBJICHUS

MOBBIILICHUH JIABJICHUS U NIepeMelleHus paboyero Teia

)KI/I}I[KOCTL HepeKan/IBaeMai{ HAaCoOCOM B yCTaHOBKaX TpaHC(bOpMaHI/II/I TCIlJ1a, O6I>I'-IHO NUMCECT TeMrlepaTypy 6J'II/13KOFO K
TeMIeparype:

KHUIICHUS

[JIaBJIEHUS

a0COJIFOTHEIN HOJIb

OTBET HE yKa3aH

Omnpenenuts nHauKatopHbiii KI1J] BepTHKAIBHOTO HEMPSIMOTOYHOT0 OeccalbHUKOBOTO Komipeccopa @B-6 npu ciieayrommux
ycnoBusAx: ko3 duimeHT miotHocta M= 0,98, koaddurment nogorpesa Aw= 0,85.

67%

78%

95%

83%

PJIJIC sto:
PETYIATOP NOTIOTHUTENFHOTO AEHCTBHS CETH
MOCTOSHHBIN PEryISATOpP AaBICHHS




JOMOTHUTETBHBIN PETYISATOP AaBICHUS TUMA «I0 ceOs»
OTBET HE yKa3aH

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

UCIIapeHHe KUAKOCTH U IIEperpes mapa

OXJTQKICHUS KUIAKOCTH

OTBET He yKa3aH

[Tpu perynupoBanuu TpaHC(HOPMATOPOB TEIUIA YCTAHABIHMBAIOT APOCCENBHBIN BEHTHIIb HA JIMHUH XKHUJIKOTO arcHTa:
HE YCTaHOBJIEH

YCTaHOBJICH MOCIIEC UCTIAPUTEIIEM

YCTaHOBJICH IIEepeJT HCIapHTEIIeM

OTBET HE yKa3aH

CHIKCHHE MacCOBOTO pacxoaa pa601{ero arcHra B CJICACTBHUU NNPHUKPBITUA APOCCECIIbHOTO BEHTUJIA IIPUBOJUT K
K IMMOBBIMICHUIO TCMIICPATYPBhI KOHACHCAIIUH

K CHIDKCHUIO TEMIIEPATYPhI KOHACHCAIINU

K IIOBBIIICHUIO JaBJICHUA KOHACHCAIIUH

OTBET HC YKa3aH

Ecmu mocne KOHJAEHCATOPAa BKIIIOYCH OXJIaANUTEIIb KOHACHCATa, TO HPUKPBITHUEC IPOCCEIBLHOTO BEHTUJIA BBI3BIBACT:
TCIUIOBas HAarpy3kKa OXJIaaAuTeJIsl IOHMKACTCS

TCIUIOBAs HAarpy3kKa OXJIaAWUTEII IIOBLIITACTCA

TCIJIOBAas HAarpy3Ka OXJIaaAUTEIA HE U3MCHACTCA

OTBCT HE yKa3aH

OK30TepMUYECKUI IIPOLECC 3TO:
3aMelIeHe

paszeneHue

CMEIICHHE

OXJIAXKIOCHUC

OHIOTEPMHUYECKHUIT POLIECC 3TO:
3aMeIeHUe

paszzneneHue

CMeEIICHHE

OXJTAXKICHHE

JloBecTH KOHIIEHTpAIHIO B edierMarope 10 eAUHUIBI (TOIyIUTh UACAIbHBINA YUCTHIHN map):
MPAKTHYECKH MOKHO B HEBECOMOCTH

MOJKHO BE3JI¢ M BCEraa

TEOPETUYECKH HEBO3MOKHO

OTBET HE yKa3aH

Ilon TemnepaTypoil reHepaluy NOHUMAETCS:
a0COMIOTHBIN HOIIb

HaMBBICILIAsl TEMIIEPATYPa B FEHEPATOPE
CpeaHss TeMIlepaTypa B TeHepaTope
TeMIepaTypa IIaBICHUL

Temnepatypa rperomieii cpeibl B TEHEPATOPE MOKET:
MOHMKATHCSA PONOPLHUOHANBHO TEMIIEPATYPE BHYTPEHHEH Cpebl
HOBBIILATHCS IPONOPLHMOHAILHO TEMIIEPATYPE BHELIHEH CPEJIb
HE OTJIMYATHCS OT HOMUHAJIBHOI

OTJINYAThCS] OT HOMUHAIBHOM

CyMMapHBIi CpOK paboThl peprKepaTopa 3aBUCHT OT:
EMKOCTH 0AJIOHOB

[0JIa4YH SJIEKTPOIHEPTHU

TeMIepaTypbl BHEIIHEH Cpe/Ibl

MOBBILIEHNS JABIECHHUS




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»

31 |LMS MODLE

| http://moodle-nf.misis.ru/

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

1.1 |MATLAB & Simulink

1.2 | Mathcad 14.0 University Classroom Perpetual

1.3 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.4 |Scilab




I1.5 |[SimInTech

6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX

n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO IOCTyIa K 00pa30BaTeIbHBIM pecypcam;

1.2 |http://matlab.exponenta.ru/ - moapoOHBIC aBTOPCKUE PyKOBOACTBA MO mpoaykram MathWorks;

.3 |http://electromeh.npi-tu.ru/ - HaydHO-TEXHUUECKHIA KypHal «3BeCcTHs BRICIIMX Y4eOHBIX 3aBEACHUIN. DIEKTPOMEXaHUKa

N.4 |http:/sstuacu.esrae.ru/ - SMEKTPOHHBIA HAYIHBIH XKypHAT « DIEKTPOTEXHUKA, SIEKTPOMEXaHHKA H IEKTPOTEXHOIOTUI»;

https://readera.ru/elektro - Hayano-Texamuecknii xypHai « QJIEKTPO. DnekTpoTexHUKa, 3IeKTPOSHEPreTHKa,

n.s
IEKTPOTEXHUYECKAS IIPOMBILICHHOCTDY.

1.6 |http:/electrical-engineering.ru/ -"DIeKTPOTEXHUKA: CETEBON MEKTPOHHBII HAYIHBIH XypHaT"

http://www.news.elteh.ru/ Obmepoccuiickuii xypaan «HoBocTn DIeKTPOTEXHUKI - OTpacieBoe HHYOPMATHOHHO-

n.7 CIIPAaBOYHOC HU3JIaHHE.

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenue OcHareHue

127 VYuebnas mabopartopust (xommbloTepHbIH | Komruiekr — yueGHOIT  mebemm Ha 24 MmecT
KJacc) oOyvaronuxcsi, 12 cTalUOHApHBIX KOMIIBIOTEPOB
CTYZIEHTOB, 1 CTAI[MOHApHBIH  KOMIIBIOTEP

nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

IS
ISt
JUISt

nperoaBatens (y BCEX BBIXOJ B HHTEPHET), MPOEKTOD,
MHTEpaKTHBHAs JOCKa, JOCKa ayAuTOpHas MeJoBasd,
KOMMyTaTrop, BeO Kamepa, JOKYMEHT-Kamepa, MOCTYN K
OUOC Yrusepcutera MUCHC gepe3 nuaHBINH KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE

216 VYuebHas maboparopust Kommiexkr  yuebHoit mebemm Ha 12 Mect

KHUIKOCTHU, BO3AYXaA, TOPCIKU KCKIUOHHBIC.

IS

oOydJaromnuxcs, 1 CTallMOHAPHBII KOMIIBIOTED,
nmaboparopus TETIOTEXHUKH " TEPMOIMHAMHUKH,
Ta0OpaTOpPHBIM  CTEHA U1 WM3Y4YEHHS  IIPHUHIIUIIOB
mpeoOpa3oBaHMs M U3MEpEHHs  JaBIEHHSA, pacxoja

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS

B npounecce u3ydeHust JUCLMILTHBI BBIIENSIOT IBa BUJIAa CAMOCTOSITENIBHON PaOOThl: ayJUTOpHAas 1 BHEAYAUTOPHAs. AyTUTOPHAas
caMoCTOsITeNIbHAs paboTa 110 TUCIUIIIHHE BEIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosiTensHas paboTa - IulaHupyemas yaeOHas padoTa 00ydJarommMcst, BBIIONHAEMAas BO BHEAYAUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO 0€3 ero HeloCpeICTBEHHOTO Y4acTHsI.
CamocrosTenbHas paboTa, He IPeayCMOTpEHHAS TPOTpaMMOil y4eOHOW TUCIUIUTHHEL, PAaCKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaoMUMC HHUIIMATHBHO, C IETBI0 PEeaTH3allii COOCTBCHHBIX YIeOHBIX 1 HAYYHBIX HHTEPECOB.
st 6onee 3p(heKTUBHOTO BBIIIOJIIHEHHSI CAMOCTOSTENBHOI PabOTHI 110 AUCIUIUIMHE MTPENo/aBaTeNlb PEKOMEHIYeT HCTOUHHUKH IS
paboThl, XapakTepu3yeT HauboJiee PaliOHAIBHYI0 METOJUKY CAMOCTOSTENBEHOM PabOThI, IEMOHCTPHPYET PaHEE BBITOJHEHHBIC
oOydaromuMucs paboTH U T. TI. BUIIBI 3aaHmit U1 BHEAYJUTOPHOI CaMOCTOSTENEHOH paboTHI, HX COJEpKaHNE U XapaKTep MOTYT
UMETh BapUaTHUBHEIHN U Tu(depeHnnpoBaHHbIA XapaKTep, yIUTHIBATh HHANBHYaIbHBIE 0COOEHHOCTH 00YJaIOMIerocs.
CamMocrosTensHast paboTa MOKET OCYIIECTBISATHCS MHANBUYAIBHO WIH IPYIIIAMU CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOSATEIIFHON PabOTHI, YPOBHS CIIOKHOCTH. KOHTPOIB pe3yapTaToB
BHEAYUTOPHOH CaMOCTOSTEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIE
3aQHATHS 110 AUCLUILIMHE HA PAKTUYECKUX, JJA0OPATOPHBIX 3aHITHSIX.




