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yauBepcutetr «MUCHUC) no HanpasieHuro moarotoku 13.03.01 TertosHepreTrka v TEIIOTEXHUKA (YpOBEHb OakagaBprara)
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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 | DkxoHOMHKA

2.2.6 |HerpamumuoHHbIE U BO30OHOBISIEMbIC HICTOUHUKH SHEPTUH

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

2.2.8 | TemnoBbie 3NEKTPUUECKUE CTAHIIUU

2.2.9 | DHeprocOepexeHHe B TEMIOIHEPIETHUKE U TEIUIOTEXHOJIOTHH

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

OIIK-3: CnocoGeH 1eMOHCTPHPOBATH MPHMEHEHHe OCHOBHBIX CIIOCO00B MOJIy4eHHs1, Ipeodpa3oBaHNs, TPAHCIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKHX YCTAHOBKAX H CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTraHH3aAIHOHHBIX 1
yInpaBJieH4eCKHX BONPOCOB, TAKHX KAK: YPaBJIeHHE MPOEKTAMH, PUCKAMH U H3MeHEHUSIMH

3HaTh:

OIIK-3-31 croco0sI repexo/ia U3 0JIHOTO arperaTHOro COCTOSIHUS paboyvero Tena B APYyroe, a TakyKe BUBI M THITbI
KOTCHEPAIIMOHHBIX YCTAHOBOK

Ymerb:

OIIK-3-Y1 0OBSCHATB, BELBIATE M CTPOUTH THIIMYHBIC MOJISIH PEIICHNS SKOJIOTHIECKUX U SHeprecOeperaronyx 3aaad

Baanernb:

OIIK-3-B1 ciocobamu AeMOHCTpAIH YMEHHS BIIaeTh COOPOM HHGOPMAIMK U aHAIN3a UCXOIHBIX JAaHHBIX IS IPOCKTUPOBAHUS
SHEProoOBEKTOB U UX JIEMEHTOB B COOTBETCTBHM C HOPMAaTHBHOW JOKyMEHTaIHeH

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemble | Jureparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIleTeHIMii pecypchl padoThI
Paznen 1.
TpancdopmaTopbl
Temn10Thl
1.1 Knaccugukarms 3 2 OIIK-3-31 JI1.1J12.2 KM1 P1
TPaHC(HOPMATOPOB TEILIOTHL. 2.3
O6actv IpUMEHEHUS 21
TpaHcpOpMaTopoB
teruia. /Jlex/
1.2 Pacuer napamerpon 3 4 OIIK-3-Y1 JI1.1J12.2 KM1 P1
TEIUIOBBIX OIIK-3-B1 J12.3
TpanchopmaTopos /TTp/ 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-B1
OIIK-3-Y1

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

KM1

P1




Pa3nen 4. IloaroroBka k
KOHTPOJbHBIM
MEepONpPUATUHIM H
BBINOJIHSIEMBIM padoTam
4.1 O06bem yacoB 3 9 OIIK-3-31 J1.1 KMI1
€caMOCTOATEIbHON PabOThI HA OIIK-3-V1 JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 JI2.2J12.3
J12.4713.1
21
4.2 O06beM yacoB 3 18 OIIK-3-31 J1.1 P1
CaMOCTOSTEIEHOW paboThI Ha OIIK-3-V1 JI1.2J12.1
noarotoBky k BP /Cp/ OIIK-3-B1 JI2.2 J12.3
J12.4713.1
21

5. ®OHJI OHEHOYHbIX MATEPUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeILHOI MOATOTOBKH

IIpoepsemsie
Kon KonTtponsHoe
KM MEpOTpUATHE HHIMKATOPBI Bompocs! a7t TOArOTOBKH
KOMIIETEeHIUH
KM1 DK3aMeH OIIK-3-31 Bomnpocs! k 3x3ameny
1. Knaccudukanus tpanchopmMaTopoB TEIIIOTHI.
2. OO6nacTu IPUMEHEHHS TPAHC(HOPMATOPOB TeILIA.
3. IepcrieKTHBEI pa3BUTHS YCTAaHOBOK TPaHC(HOPMAIUN TEIlIA.
4. Ponpb TpanchopmaTopoB Temia B cucteMax
TEPMOCTAOMIH3aLUH PA3IHIHEIX 00BEKTOB.
5. OcHOBHEIE TPeOOBaHMUS 110 YACNBHBIM 3aTpaTaM SHEprHH,
3¢ GEKTUBHOCTH U HAAEKHOCTH.
6. Koaddunuentsl, onpeaensiorine 3GHEKTUBHOCTb.
7. IMapoxuaKoCTHEIE N a0COPOIMOHHBIC YCTAaHOBKH H
MPOIIECCHI B HUX.
8. JpoccennpoBanue, 0KMKEHHE PEATbHBIX Ta30B.
9. I'a30)KUIKOCTHBIE TEIIOTPAHC(HOPMATOPHI.
10. VY nenbHble 3aTpatThl 3Hepruu U sxceprudeckuil KIT
TEPMOTPaHCPOPMATOPOB U CHCTEM TEPMOCTAOIITU3AIIHH.
11. Mertoapl pacyeTa MHOTOCTYIIEHUATBIX U KacKaJHBIX
TpaHC(OpPMaTOPOB TeIlIa.
12. KpuoreHnnsle ycTaHOBKM U IIPOLIECCHL B HUX.
13. Br160p Xi1agareHToB U XJIaJ0HOCUTENEH IS
TpaHCc(OpMaTOPOB TeIIa.
14. OcHOBHBIC TPEOOBAHUS K CBOHCTBAM 3THX Pa0OYMX areHTOB:
TePMOJMHAMUYECKHE, TEXHUIECKHE U SKOJIOTHIECKHE.
15. 3aBUCHMOCTh CBOMCTB (DPEOHOB OT MX COCTABa.
16. OmnpeeneHue 030HOAKTUBHBIX (PPEOHOB U BBHIOOD
AIBTEPHATHBHBIX XJIaJaTCHTOB.
17. [Tonyuenne NpoAyKTOB pa3/ieNeHusl BO3IyXa.
5.2. Ilepeyenn padoT, BbINoJIHsIEMbIX N0 AucuumianHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kon HasBanue Tposepsembie
WHIIKATOPHI Copnep:xaHue pabOTHI
padoTsI padoTsI N
KOMITeTEHIUIt
P1 PI'P OIIK-3-VY1;0IIK-3- | PI'P comepxur 1 TeopeTnyeckuii BOMPOC U OJHY 3a7a4dy Ha pacyer
B1 XOJOAMIEHOH (aOCOPOIIMOHHON FITH apOKOMITPECCOPHOI ) MAaITMHBI

5.3. OueHo4HbIe MaTEPHAJIBI, HCIIOJIb3YeMble IUIA IK3aMeHa (onucaHue OMJIeToOB, TECTOB H T.I1.)

OK3aMeHalMOHHBI OUJIET M0 JUCHUILUIMHE BKIIIOYAEeT B ceOs 1Ba TEOPETHUECKUX BOMPOCH! U 3a7ady MO TeMaM, U3JI0KEHHbBIM B 4
paznene gannoit PI1/. bruers! xpansrcs Ha kadenpe H YTBEpKICHHI €€ 3aBEIYIOIINM.

IIpumepsl 3a1a4 Ha SK3aMEH:
3anaya 1. dpeoHoBas X0JI0MIIbHAS YCTAHOBKA paboTaeT npu Temneparype ucnapeneus t1=- 15C. Onpenenuts yaensHoe U
00BEMHOE KOJIMYECTBO TEIUIOTHI, 0TBOAMMOE | KT hpeoHa-12, eciu map U3 UCHAPUTENS BBIXOUT CYXHM HACHIIIEHHBIM.

3anaya 2. dpeoHOBas X0NOMUIbHAS YCTAHOBKA XOJIOAMIbHOM MolTHOCTEI0 Q0=100 kBT paboTaer npu Temmneperype ucnapeHus
t1=-10C u Temmnepatype konaencamnuu t4=20C. OnpenenuTh MacCOBBIA PacXo MUPKYIUPYIOIIEro GppeoHa-12 u 00bEeMHBIN pacxo
napa ¢peoHa, BCachlBAEMOT0 KOMITPECCOPOM YCTaHOBKH, €CJIH Map U3 YCTAHOBKH BBIXOJUT CyXHM HACHIIICHHBIM.




3anaya 3. AMMHrauHasi X0JIOJWIIbHAs YCTAHOBKA paboTaeT npu TemnepaTtype ucnapenus t1=- 15C u temnepartype KOHACHCAUU
t4=25[1C. OnpenenuTh XOJOJMILHBINA KOAPPHUIIMEHT, €CIIM SHTAJIBIINS aMMHaKa Ha BBIX0JIe U3 KoMipeccopa i2=1896 k/Ix/kr. [Tap
W3 UCTIAPHUTENS BBIXOJUT CyXUM HACHIIICHHBIM.

3anaua 4. DpeoHoOBas XOJOIUIbHAS YCTAHOBKA XOJIOAWIbHOM MoIHOCTRI0 Q0=118 KBT paboTaeT npu TemrepaType ucrapeHus
t1=-15C u TemnepaType KOHACHCAIIUH Tepes perynupyronuM Benrenem t4=25C. OnpenennuTs MacCOBBIN pacxo/
UPKYIUPYIOLEro GppeoHa-12, XonoaAuIbHbIH K03 GUIUEHT U TEOPETUIECKYIO MOIIIHOCTH KOMIIPECCOPA YCTAaHOBKH, €CIIH
SHTANBNHA Hapa PppeoHa-12 Ha Beixoae u3 koMmpeccopa i2=610 x/x/kr. [Tap u3 ucnapurens BEIXOJUT CyXHM HACBHIIIICHHBIM.

3amgaga 5. AMMHa4Has XOIOAMIbHAS YCTAaHOBKA XOIOAMIBHON MomHOCTRI0 Q0=205 kBT paboTraer nmpu Temneparype HCIapeHHs
t1=-10C u TemmepaType KOHAEHcauu nepes perynmupyomum BeareneM t4=200C. OnpeaeauTs CTaHAapTHYIO XOJIOMIEHYIO
MOIIIHOCTH MU TemrepaType ucnapenus t’=-1C u Temneparype KOHIESHCAIMH IIepe]] peryJupyroiuM BeHTenem t’4=2511C, eciu
K03 GHUIHEHT IoJagy KOMIIpeccopa Uit pabounx mapameTpos 0,7 1 K03 GHUIHESHT IToJaql KOMITpeccopa Ui CTaHIapTHBIX
napameTpos 0,63. [Tap U3 ucmaputens BEIXOIUT CyXUM HACHIICHHBIM.

3amaga 6. @peoHOBas XOJOAWIEHAS YCTaHOBKA X0I0AMIEHOH MomHOCTEI0 Q0=100 kBT padortaer Ha ¢peone-12 mpu Temreparype
ucnapenus t1=-5C u Temneparype KOHICHCAUY NIepel peryaupyromum BenteneM t4=25C. Onpenenurs X0n0AUIbHbIN
KO3()(UIIMEHT U CTAaHIAPTHYIO XOJOIMIBHYIO MOIIIHOCTh YCTAHOBKH MPH TeMIlepatype ucnapenus t’=-15C u temnepartype u
TeMIepaType KOHJEeHCaluy nepes perynupyomum seHreneM t’4=3001C, eciu TeopeTHdecKasi MOIIHOCTb KOMIIPECCOPa YCTAHOBKH
Nt1=26 kBT 11 K03 PuIHEeHT TogaYN KOMIIpeccopa i pabounx mapameTpos 0,69. Iap n3 ucnapurens BEIXOJUT CYXUM
HACHIIIEHHBIM.

3amaga 7. @peoHOBas XOJIOAMIBHAS YCTAHOBKA XOIOAMIBEHOM MonTHOCTEI0 Q0=105kBT paboTaer npu Temreparype ucnapeHus t1=
-15C u TemnepaType KOHIEHCAUU Iepe]] perynupyromumM eHTrieM t4=251C. OnpenenuTs UHAUKATOPHYIO YICIbHYIO
XOJIOAWIILHYIO 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 CyXUM HACBHIIEHHBIM

3agaga 8. dpeoHOBas XOJIOAMIBHASA YCTAHOBKA X0NIOAMIbHOM MontHOCTEI0 Q0=102xBT paboTaer mpu Temmeparype ucrnapeHus t1=
-5[1C n TeMnepaType KOHJCHCAIMH nepes perynupyronmm BenTuiieM t4=25C. Onpenenuts 3QPeKTUBHYIO yACIbHYIO MOIIHOCT
MAIIIFHBI, €CITH SHTAIBINA Tapa ¢ppeoHa-12 Ha BEIXoae u3 koMipeccopa i2=610 k/x, uaaukatopusiid KI1/1 [11=0,87 u
mexanuueckuid KITJ[ 0,905. ITap u3 ucnaputens BBIXOAUT CyXOU HACBHIEHHBIMN.

KOMHLPOTGpHOC TECTUPOBAHUC 10 pas3aciiaM AUCHUIUIMHBI

Kaxum 3ak0HOM XapakTepu3yeTcs TEMmIONPOBOAHOCTD?
3akoHoM Hprotona

3aKkoHOM Dypre

3akoHoM Credana- bonpimana

Kaxk HaspiBaercs TGHJ’IOO6M€H, €CJIM IIepcaava TCIIa NpoXoaAnT 3a CHET SJICKTPOMArHuTHBIX KoJieOaHuii?
KOHBCKIUA

TETIJIOTIPOBOAHOCTD

H3JIy4CHUC

B kaxom BHje TEMI00OMEHHHKA MEpeIadn TEIIa MPOXOAUT TOIBKO MPU JIBHKCHUU?
KOHBEKIIHS

TETJIONPOBOTHOCTh

W3ITydeHHe

Yro Takoe TEmI0BOH Hacoc?

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

Yro Takoe TpaHc(HOpMaTOp TEIIOTHI?

YCTPOUCTBO U1 IIEpPEeHOCa TEIUIOTHI OT 00BEKTa C OTHOCUTEIIPHO HU3KOH TeMIIepaTypoil — TeMI00TAaTINKA K 00BEKTY ¢
OTHOCHTEJBEHO BBEICOKOW TEMIIEPATYpOil - TEIUIONIPUEMHUKY

YCTPOMCTBO [Is OTY4EHUS X002

CTIEIHATBHBIN TeMI000MEHHHUK B KOTOPOM IPeoOpas3yroT TEIUIO B XOJIOL

TpanchopmaTopamu Teruia Ha3bIBAIOTCS CHCTEMBI, B KOTOPBIX OCYIIECTBISIETCS:

OTBOJI 3HEPTHH B hopMe Teruta OT 0OBEKTOB C OTHOCUTEIHHO HI3KOH TeMITepaTypoil K IpHeMHHUKAM TeIrIa ¢ 0ojree BEICOKOM
TeMIIEpaTypou.

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

OTBOJI 3HEPTHH B (hopMe TeIia OT 0OBEKTOB C OTHOCUTEIBHO BEICOKOH TeMIepaTypoi K MpUEeMHUKaM TeIuia ¢ 6oJiee HU3KOH
TEMIIEpPaTypOil.




MOJIBOJI SHEPTHUHU B PopMe Teruta 0T 0OBEKTOB C OTHOCUTEIBHO BHICOKOM TeMIepaTypol K MpUeMHUKaM Teria ¢ 6oiee HU3KOH
TeMIepaTrypoun

BpyrTo 310!

BEC

UMs1 ppaHITy3CKOTO YUEHOTO
XOJIOAWIBHBIH KO3 GHUITHESHT
uHaukaTopHeld KI1/]

ITpu TemnocHa0XEeHNH OT KOTENFHOH YAETBbHBIH PacXo/I YCIOBHOTO TOIIIMBA 3aBHUCHT OT:
KILJ

OpyTTO

HETTO

MECTOHAXOX/ICHNS KOTECTBHON

Yewm BblllIe HaUaIbHbIC TapamMeTpsl napa Ha TOLL 1 HiKe aBieHus mapa B 0Toope TypOuH, TeM:
0o0JIbIIIEe YITIOBOM KO PHUIMEHT JTMHUH PaBHBIH SKOHOMHYHOCTH

MEHBIIIE YITI0BOH K03 (HUIMEHT IMHAI paBHBIN SKOHOMHUYHOCTH

MOCTOSIHEH YIIIOBOW KO3 (UIIMEHT TUHUN paBHBIA SKOHOMHUYHOCTH

OTBET HE yKa3aH

B uém 3axmrouaercst paboTa pedprkepaTopa:

MO/IBOJIE B OKPYXKAIOILYIO CPEMy TEIIa OT 00bEKTOB, Temieparypa TH KoTOpbIX HIKE TeMIepaTypsl OKpYKaloIieH cpebl
OTBOJIE B OKPYKAIOIIYIO Cpey TeIIa OT 00beKTOB, Temieparypa TH KOTOPBIX BEIIIE TEMIEPATYPHI OKPYKAroMmIeH cpeabl
MOJIBOJIE B OKPYKAIOIIYIO CPey TeIula OT 00BEKTOB, TemmepaTypa TH KOTOPBIX BBIIIE TEMIIEpaTyphl OKPYKAIOIIEH Cpe/Ibl
OTBOJIE B OKPYKAIOIIYIO CPEly TeIlia OT 00beKTOB, TeMnepaTypa TH KOTOPBIX HIXKE TeMIepaTypbl OKpYXKaloIel cpeibl

s cHabG)keHMs TEeIIOM TOPOICKNX aOCOPOIIMOHHBIX XOJIOMIBHBIX YCTAHOBOK IIEJIECO00Pa3HO HCIIONB30BATh!
BOJI0AMMHAYHBIC a0COPOIIOHHBIE XOIOAUIbHBIC YCTAHOBKU

CUCTEMbI KOHIUIIMOHUPOBAHUS

CHCTEMBI TETUIO(DUKAITIH

O6pomucTONIHTHEBBIE a0COPOINOHHBIE XOJIOIIBHEIEC YCTAHOBKH

Hpouecc BbIpaBHHUBAHU CKOpOCTeﬁ B KaM€pE CMCILICHU CprﬁHHX arrapaToB COITPOBOXKAACTCA:
HU3MCHCHHUECM J1aBJICHUS

HU3MCHCHHUECM MACChI

HU3MCHCHHUEM CHJIBI

HU3MCHCHUCM TCMIICPATYPhI

Jlo cepenuHbl NPOLUIOTO CTOJETHS €IMHCTBEHHBIMH HCTOYHUKAMU OXJIQXKISHUS ObLITH:
€CTCCTBEHHBIN XOJIOJ U 3aI1achl Jb1a

3aI1achl JIbIa

€CTEeCTBEHHBIN XO0JIOJ

OTBET HE yKa3aH

[NosiBneHNE MOJTydeHNs] HCKYCCTBEHHOTO XO0JI0a ITyTeM TpaHC(hOPMAINH TeIUIa KOPEHHBIM 00pa3oM H3MEHIIIO:
JMana30H U MacIITa0bl HCIOIb30BaHUS BEICOKHX TEMIIEpaTyp

00J1acTH MCHOJIB30BaHUS BBICOKHX TEMIIEpaTyp

JIMaa30H 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

TEPMOITEKTPUYUCCKHE I MEXAHUUECKHE

KOMIIPECCUOHHBIE U CTPYHHbBIC

COpOIIMOHHBIE U Ta30KHIKOCTHBIC

HpHHHHH pa6OTBI KOMIIPECCUOHHBIX YCTAaHOBOK OCHOBAH:

Ha MOHW)XCHUH OaBJICHUSA MOCPCACTBOM MEXAHUYCCKOTO MJIIM TCPMHUYICCKOTO BOBHeﬁCTBHﬂ Ha pa60q1/n71 arcHT

Ha MOBBIIICHUU JAaBJICHUS TOCPECACTBOM DJIEKTPUYCCKOTO WJIN DJIEKTPOMArHuTHOTO BO3,ZI€I>'ICTBPI$[ Ha pa60ln/1171 arcHT
Ha NOBBIIIEHUU JABJICHUS NOCPEACTBOM MEXAHUYECKOTO WJIN TEPMUIECKOTO BO3LL6ﬁCTBI/Iﬂ Ha pa6oq1/1171 arcHr

Ha MOHW)XCHUM OaBJICHUSA NOCPCACTBOM 3JICKTPHUYCCKOTO MJIN IJICKTPOMArHuTHOI'O BO3JICUCTBUS Ha pa60qm“1 arcHT

KomnpeccroHHbBIE yCTAaHOBKY JEIATCS HA!
NapOKUIKOCTHBIE, FA30KUIKOCTHBIE M [a30BbIC
KOMITPECCHOHHBIE, COPOLIMOHHEIE U CTPYIHEIE
MapOXHUIKOCTHBIE, COPOIIMOHHBIE U Ta30BbIE
ra30’KUAKOCTHBIC, COPOIIMOHHBIE U KOMIIPECCHOHHBIE




Kaxkas OHEPTUA UCIOJB3YETCS B KOMIIPECCHOHHBIX YCTaHOBKAX:
BHYTPCHHSISI WJIH SJICKTPUYICCKAsA

MCXaHHYCCKaA W NOTCHIUAJIbHAA

DJIEKTPpOMAruuTHas Uil KHHETUYECKast

QJICKTPHUUICCKAsA UJIN MCXaHHUUICCKas

OCHOBHBIM aNmnapaToM MapadKeKTOPHBIX XOJIOAUIBHBIX YCTAHOBOK CITYXKHT:
KOHJICHCATHBIM HAcoC

MOIIABKOBBIM BEHTHIIb

CTPYHHBII 2KEKTOP

JIpOCCENbHBII BEHTUIIb

IIpuHIMD PpaboTH COPONMOHHBIX YCTAHOBOK OCHOBAH Ha:

TIOBBIIIEHUH JAaBJICHUS paboyvero Teia mpu MOoCIeA0BaTeIbHOM OCYIIECTBICHHH TEPMOXHUMUYECKUX PEAKIUIA MOTJIOMEHHS
pabouero areHTa COOTBETCTBYIOLIUM COPOSHTOM C OTBOJIOM TeEIlIa, a 3aTeM BBIZICICHHUS pabovero areHTa u3 copoeHTa,
COTPOBOYKIAEMOTO ITOIBOJIOM TEILIa

TIOHMYKCHUH JIABJICHHUS Pad0vero Tela MpH MOCIeI0BATENbHOM OCYIECTBICHUN TEPMOXUMHUUECKHIX PEAKIMI TOTTIOMICHHUS pabodero
areHTa COOTBETCTBYIOIINM COPOCHTOM C MOJBOIOM TEILIa, a 3aTEM BBIICICHUS Pab04ero areHta u3 COpoeHTa, COIPOBOKAAEMOTO
OTBOJIOM TeIUIa

TIOBBIIIIEHHUH JABJICHHUS pa0b0vero Teia Mpy MOCIeA0BaTeILHOM OCYIIECTBICHHN TEPMOXUMUIESCKUX PEAKITHHA MOTJIOIIECHHS
pabouero arenTa COOTBETCTBYIOLIMM COPOEHTOM C MOJIBOJIOM TEILIa, a 3aTeM BhIJeNIeHHs paboyero areHTa u3 copOeHra,
COMPOBOXKIAEMOTO OTBOJIOM TEIlIa

MTOHVKCHUH JIABJICHHS Pab0vero Tela MpH MOCIeOBaTEIEHOM OCYIECTBICHUN TEPMOXUMHUSCKHIX PEaKIMi TOTTIOMICHHUS pabodero
areHTa COOTBETCTBYIOIIMM COPOEHTOM C OTBOJIOM TEIUIA, a 3aTE€M BBIIEIEHHs pabouero areHTa u3 copOoeHTa, COIpOBOKAAEMOTO
[IOJBOZOM TEILIA

uxn JIunge:

JIPOCCETUPOBaHKE

COYETaHHUE JPOCCETUPOBAHUS C PEreHEPATHBHBIM TEIIIO0OMEHOM
TEIIO00MEH

COYeTaHue APOCCETUPOBAHUS C KOHBEKTUBHBIM TEIUIOOOMEHOM

CrpyiiHbIe YCTaHOBKH OCHOBAHBI Ha!

WCTIOJIh30BaHUM KHHETHYECKOH SHEPTUH IMOTOKA TTapa WM Ta3a s MOBBIIICHUS TaBJIEeHIs paboduero areHTa
MCIIOJIb30BaHNUH MMOTCHIIMAIBHOMN SHEPIUH MOTOKA Mapa WITH ra3a JUls HOHIKCHUsI JaBIeHus paboyero areHTa
UCIIOJIb30BaHHUY TEKTPOMATHUTHON SHEPIHHU IMOTOKA Mapa WK ra3a JJisl MOBBIIICHHS TEMIICPaTyphl pabouero areHTa
WCTIOJIh30BaHUM MEXaHHYECKON 3HEPTHHU MOTOKA Mapa WK ra3a Jyis MOHWKEHHSI TeMITIepaTypbl pabodvero areHra

Kakoii Uk ocymiecTsisieTcs B TpaHCchOpMaTOpax Terla ¢ MUKIMIECKIMU MPOIECCaMu:
000POTHO-3aMKHYTbIH

Pa30MKHYTBIN

3aMKHYTBII

OTBET HE yKa3aH

IIpumMepoM nuKIIa ¢ HECTAIIMOHAPHBIME MPOIIECCAMI MOKET CITY)KUTh:
obpatnslii ki Kapho

uuka CTUpIUHTa

uuki Penkuna

uukn Jquzens

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

OJTHO3HAYHBIH OTBET HEBO3MOXKEH

000POTHO-3aMKHYTbIH

Pa30MKHYTBIN

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

aTMocdepHBIi BO3Tyx

néxn

(dpeon

B TpanchopmaTopax Temia ¢ HEIUKINIECKUMH IIPOLeCCaMH apaMeTpsl B pouecce padoThI:
YMEHBIIAIOTCS

YBEITMUUBAIOTCS

HE MEHSIOTCSA

OTBET HE yKa3aH




3aciyra pa3pabOTKU KacKaJHOIO METO/1a IPUHAIEKUT:
K.JIunne

P.Iluxre

P.Crupnunry

C.Kapno

Pereneparus x npsMoMy UKy OblTa H300peTeHa:
P. Munnepom

9.Jlenyapom

I".Tpunknepom

P.Crupnunrom

Pereneparust kK 06paTHOMY ITUKITy ObllTa H300peTeHa:
B.Cumenconom

J.Bpaiitonom

J.Jxoynem.

H.Otrto

B uém 3akmroyaeTcs uaest KaCKaJHOToO METOJa:

OJIMH HaXOMSAIIMICS BBIIIE IT0 TeMIIepaTypaM OUKII IepenaéT TeIuIo pacloloKeHHOMY HIDKE FIIH Hao00poT
Ka)KIIBIH HaXOSIIUIACS BBIIIE TI0 TeMIIepaTypaM LUKII IepeaaéT TeIIo pacloI0KeHHOMY HIXKe I Hao00poT
OJIH HaXOMSAIIMKCS HIDKE 110 TeMIIepaTypaM IIMKII epeJaéT TEIIo pacloNoKEHHOMY BBIIIE WIIM HA000pOT
Ka)KIBIH HaXOISAIIUHCS HIDKE TI0 TEMIIepaTypaM UK IepefaéT TEIIo PacIIoI0KeHHOMY BEIIIE FIIH Ha000poT

OO0 TepMOTUHAMUYECKUI METO] aHAIN3a:
XUMHUYECKUN

(uznaeckuit

DKCEPreTUYECKUH

SHTPONUYECKUI

Mepa npeBpaTUMOCTH SHEPTUH CHCTEMBI:
9KCEPTHsi CUCTEMBI

SHTAJBINS CUCTEMBI

SHTPOTINS CHCTEIIBI

SHEPIHsl CUCTEMBI

DKCeprus CUCTEMbI OCTAETCSI HEM3MEHHON TOJILKO TPHU:

MIpU HEOOPATHMOM IIPOBEICHIH BCEX MPOIIECCOB, MPOTEKAIOIINX KaK BHYTPH HEE, TaK M MPU B3aUMOJICHCTBUY C OKpYKaloIIen
cpenoit

pu 00paTUMOM TPOBECHNUHU BCEX MPOIIECCOB, MPOTEKAIOIIMX KaK CHAPYXXH Heé, Tak U MPHU B3aMMOJICHCTBHU C OKPYXKAFOIIEH
cpenoit

pU HEOOPATHUMOM MPOBEIEHUH BCEX MPOLIECCOB, MPOTEKAIOIINX KaK CHAPYKU He€, TaK U MPU B3aUMOJICHCTBUH C OKpYKaloIIen
cpenoit

pu 00paTUMOM TIPOBEIICHUHN BCEX MPOIIECCOB, MPOTEKAIONINX KaK BHYTPH HE€, TaK U MPH B3aMMOJICHCTBHU C OKPYXKAFOIIEH Cperon

Jluccumnanuei Ha3pIBaeTCs:

MePEeX0/J1 YaCTH IHEPTUU HEYIOPSI0YCHHBIX MPOIECCOB B SHEPTUIO YIIOPSIIOYEHHBIX TIPOIECCOB, B KOHEUHOM CUETE - B BOJLY.
MEePEXO0/]T YaCTH IHEPTUHU YHOPAIOUYEHHBIX ITPOLIECCOB B SHEPTHIO HEYIOPSIOYEHHBIX MPOIECCOB, B KOHEYHOM CUETE - B TEILIOTY.
MIEPEXO0/]1 YaCTU IHEPTUHU HEYNOPSI0YEHHBIX IIPOLIECCOB B SHEPTUIO YIIOPSIIOYEHHBIX POLIECCOB, B KOHEUHOM CUETE - B XOJIO].
MePEX0/Jl YaCTH PHEPTUHU YHOPSAIOUYEHHBIX ITPOLIECCOB B SHEPTHIO HEYIOPSII0YCHHBIX MPOIECCOB, B KOHEUHOM CUETE - B BO3/YX.

IlepBoe Hauano TEPMOAUHAMUKHU:

HE yCTaHaBIMBaeT HUKAKUX OIPaHUUCHUI epexoa OHOrO BHIa SHEPTUH B APYTOH, Ba3KHO TOJIBKO, YUTOOBI COXPaHSIACh X
pasHOCTh

YCTaHABIIMBAET OTIPEIICTICHHbBIE OTPAaHNYCHNUS ITepeX0/ia OJHOTO BH/IAa SHEPTHHU B IPYTOH, BaYKHO TOJIBKO, YTOOBI COXpaHsIIach MX
cymma

HE yCTaHaBIMBAeT HUKAKUX OIPaHUUYCHUI epexoa OIHOrOo 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 JOMOIHHUTEIBHO ONPEIEICHHBIE OTPaHUIEHNS Ha TPE0Opa30BaHUE SHEPTUH

He HaKJIabIBAeT JOMOJHUTEIBHBIX ONPEIEIeHHBIX OTPaHHUCHUH Ha IpeoOpa30BaHue SHEPTUN
HaKJIaIbIBaeT JOIIOJIHUTEIEHO HEKOTOPBIC OTPaHMYEHHMs Ha peoOpa3oBaHue SHEPIUH

HE HaKJIaIbIBACT JIOMOJHATEIHHO HEKOTOPBIX OTpaHIMYCHUH Ha IpeoOpa3oBaHNe SHEPTUI

UYTo Ciry’KUT UAEaTbHBIM IIUKIOM KOMIIPECCHOHHBIX TPaHC(HOPMATOPOB TEIlIa IPU MOCTOSIHHBIX TeMIIepaTypax TeIIonpuéMHUKA U




TeMJI00TAaTYHKA!

uuka CTUpIUHTa
oOpaTHbIi rkita Kapao
ki Penkuna

npsamoi nuki Kapuao

B kaknx YCTaHOBKaX NPUMCEHACTCA BOJAa KaK XJIaJOTCHT:
KOMIIPECCUOHHOTO 1 MOPIIHEBOT'O THUIIA
PKEKIMOHHOTO U KOMIIPECCUOHHOTO TUIIA

MOPIIHEBOTrO U aOCOPOIIMOHHOTO THITA
a0COPOIMOHHOTO M MKEKIIMOHHOTO THIIA

B xakux ycTaHOBKaX IIUPOKO MpHUMeHseTcs xiaaareHT NH3:
B Ta30BBIX

B MIOPIIHEBBIX

B KOMIIPECCHOHHBIX

B KCKITHOHHBIX

YTo OTHOCHUTCS K HEJOCTaTKaM aMMHaKa:

naxydeCTb, BBICOKAsA BA3KOCTb U rOPHOYCCTH IMTPU HU3KUX KOHICHTPALUAX B BO3YyX€C
ATOBUTOCTD, B3PBIBOOMMACHOCTH U TOPIOYCCTH IMPU HU3KUX KOHIOCHTPAIIUAX B BO3AYXE
AAOBUTOCTD, B3PBIBOOMACHOCTDH U TOPIOYCCTH MPU OMPEACICHHBIX KOHICHTPAIIUAX B BO3AYyX€E
naxyd4eCTb, HU3Kasl BA3KOCTb U T'OPHOYCCTH ITPU BHICOKUX KOHICHTPALUAX B BO3IyX€

Urto oTHOCHTCS K HeocTaTKaM AByokucu yriepoga CO2:

HH3Kas KpUTHYECKasi TeMIIepaTypa Py CPAaBHUTEIBHO BBICOKOM KPUTHYECKOM JIaBICHUU
BBICOKasi KDUTHYECKAsl TEMIIepaTypa MPpU CPABHUTEIHFHO BRICOKOM KPUTHYECKOM JIaBJICHUH
HU3Kask KpUTHUUECKAs TEMITEPATypa MPY CPAaBHUTEINHHO HU3KUM KPUTHUECKOM JIaBJICHUHN
BBICOKAsI KpUTHUYECKAs TeMIIEpaTypa Py CPABHUTENLHO HU3KUM KPUTHUYECKOM JIaBICHUH

B xaxux ycranoBkax Hanboiee pacripoctpaneHsl xaagareHTs! @-12 CF2CI12u ©-22 CHF2CI:
B KaCKaJHBIX XOJOJUIbHBIX YCTAHOBKaX

B pedpprxepaTropax

B KOMIPECCHOHHBIX aBTOMAaTU3UPOBAHHBIX XOJIOAUIBHBIX YCTAHOBKAX

B KPUOTEHHBIX YCTaHOBKAX

B kakux ycTaHOBKax MCIOJIb3YIOTCS INIaBHBIM 00pa3oM HU3KoTeMmepatypHbie xaaaareHTsl O-13 CF3CIu @-14 CF4:

B BEpXHEH CTYNEHN KaCKaIHBIX XOJIOIWIBHBIX YCTAHOBOK U B pepprkepaTopax, paboTaromuUX Ha CMECH OJJHOTO arcHTa
B HIDKHEW CTYIIEHH KaCKaJHBIX XOJIOJMIBHBIX YCTAHOBOK M B pedprKepaTopax, padoTaIONINX Ha CMECSX areHTOB

B CpEIHE CTYIIEHH KacKaJHBIX XOJIOMIBHBIX YCTAHOBOK U B pedprkepaTopax, paboTaroIInX Ha CMECSIX areHTOB

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

Uro ucmonp3yercs B KauecTBe pabodnx areHToB IpH Temmeparypax ot 80 go 27 K:
METaH, aproH M Teianit

BO3/IyX, HEOH U a30T

BOZIOPOJ, HEOH U Ienuil

a3oT, (peoH u renuit

UYro Ha3bIBAETCA XJIaJOHOCUTENEM:

KHIKOCTH TEMIIepaTypa 3aTBepJeBaHUs KOTOPBIX CYIIECTBEHHO HInkeTo.C
KUJIKOCTb TEMIIEpaTypa 3aTBEpEeBaHNs KOTOPBIX CylIecTBeHHO Bbiie TH
KHIKOCTH TEMIIEPATypa 3aTBEPACBAHUS KOTOPHIX CyIIeCTBEHHO BhIeTo.c
KUIKOCTH TEMIIepaTypa 3aTBepAeBaHNs KOTOPBIX CyecTBeHHO Hibke TH

Omnpenenuts sxcepruro 4820 k[ X010/, MOJIY4EHHOTO P TEMIIEPAType KUIEeHUs Kuakoro azora Ts= 82 K.
11650 xIx
12050 x[Ix
14020 x[Ix
13570 x/Ix

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

BJIQJKHOTO T1apa

CyXOro mapa

HACBIILEHHOTO T1apa

HEHACBHIICHHOTO Tapa

Br16op uncna cTyneHei cxxaTusi 3aBUCUT OT:




ycnoBuit € paboThl M HA3HAYEHHS YCTAHOBKU
o0JlacTH IPUMEHEHHS U YCIIOBHIT € paboThI
Ha3HAYCHHS YCTAaHOBKH U YCIOBHH e€ pabOoTHI
00J1acTH IPUMEHEHHS ¥ Ha3HAUCHHS YCTAaHOBKH

B CJIydac Korjaa TpaHC(bOpMaI_II/IH TeIIa B OJHOM YCTaHOBKE OCYIICCTBJIACTCA Ha PA3HBIX TEMIICPATYPHBIX YPOBHAX MPUMCHAKOTCA:
MHOTOCTYNIEHYATBIC YCTAHOBKN BMECTO OJHOCTYIICHYATBIX

MHOT'OCTYNIEHYAThIC YCTAHOBKN BMECTO ABYXCTYIICHYATHIX

JABYXCTYIICHYATbIC YCTAHOBKH BMECTO OJJHOCTYIICHYATBIX

OIHOCTYNCHYATHIC YCTAHOBKHU BMECTO ABYXCTYIICHYATBIX

Kakoe BemecTBo nokasbIBaeT JaHHAs IITPUXOBKA: --- - -—-
BOJIOPOJ,

ci1a0bIi aMMHUAYHBIH pacTBOP

KpEIKUI BOJO0aMMHAYHbIl pacTBOP

SKUJIKUMHA aMMHaK

OCHOBHOE IPEUMYIIECTBO KAaCKATHBIX YCTAHOBOK 3aKITI0OYAETCS:
B BO3MOXXHOCTH PaOOThI B HEOOJIBIINX HHTEPBATIaX TEMIIEPATyp
B BO3MOKHOCTH PabO0Thl B HU3KUX MHTEPBAJIaX TEMIIEpaTyp

B BO3MOKHOCTH pabOTHI B OOJBIINX HHTEPBANAX TEMIEPATYP

B BO3MOXKHOCTHU paOOTHI IpH aOCOIIOTHOM HyJe

OrmpenenuTs yAENbHBIN PacXo SIEKTPO’HEPTHU Ha BBIPAOOTKY X0JIOA ISl YCTAHOBKH XOJIOAOTIPOU3BOAUTENBHOCTEIO Qo= 2,93
kJx/c. MomHOCTh HaeansHOTo Komnpeccopa NB= 1,5 kBt. Buyrpennnii aguadarHslii u anexrpomexanndecknii KIT/{
KOMIIpeccopa COOTBETCTBEHHO paBHbl: 1i=0,8; nom=0,85.

0,753

0,596

0,845

0,689

HarnerarenbHbic MalTHHEBI MpE€aAHa3HAYCHBI NJIA:
NOHMKXCHUA NaBJICHUA U COKHKCHUA pa6oqero TCIa
TMOBBIIICHUA AaBJICHUA U UCIIAPCHUSA pa6oqer0 TCJIa
TMMOHMKCHUA NAaBJICHUA U IEPECMECIICHUA pa60qero TCIIa
TMOBBIMICHUA JaBJICHUA U IEPEMEIICHUA pa6oqero TCl1a

Hacocsl ¥ BEHTHIIATOPHI BHITIOJIHSIOT B OCHOBHOM (DYHKIIHIO:
JaBJIEHUS

nepeMeIeHus

COKIDKCHUS

WCIIapeHus

MarmmHel, paboTaronye Ha CKIMaeMOM pabodeM Tee:
BEHTHJISITOPBI

KOHJIEHCATOPBI

HACOCHI

KOMITPECCOPBI

PacmmpurensHble MallTMHBI IPeJHA3HAUCHBI AT

BHYTPEHHET0 OXJIaX/JCHUsS pabodero Tena yCTaHOBKHU MPH €T0 PaCIIMPEHHH ¢ OTJauel BHyTpeHHEH paboThl
BHEIITHET0 OXJIAKACHHU pabodero Teiaa YCTaHOBKY IIPH €T0 PacliipeHnH ¢ OTAadeil BHyTpeHHeH paboTHI
BHYTPEHHETO OXJIAXK/CHHUS Pab09ero Tejla yCTAaHOBKHU IIPH €TO PACIIMPEHUH C OT/auel BHEIIHEeH pabOoThI
BHEIIHET0 OXJIaKAEeHHUs pabouero Teaa ycTaHOBKH IIPU €r0 PacHINPEeHHH ¢ OTAadell BHenHel paboTsl

B mammHax 00beMHOTO ISHCTBHS H3MEHEHHE TaBICHNS pab0dero Tesa MPOMCXOANT B CIICICTBUM:

U3MeHEeHUs 00bEMa B pe3ynbTaTe B3auMOIEHCTBUS pabodero Tella U NepeMeIlaroIerocs IeMeHTa MaIIuHEI
W3MEHEHHUS TeMIIEPaTyphl B Pe3ysibTaTe B3aUMOJICHCTBHUS pabOYero Tena M epeMeniaronerocs JIeMeHTa MaIlHHbI
M3MEHEeHUs 00BEMA B pe3ynbTaTe B3anMOICHCTBUS pab0dero Tejla U HEMOABIKHOTO 3IEMEHTa MAITHHBI
M3MEHCHHUS TEMIIEPaTyphl B Pe3yIIbTaTe B3aNMOACHCTBHUS pabodero Tea 1 HelOABIKHOTO SJIEMEHTa MAIIHHBI

B MammMHax KHHETUYECKOTO ACHCTBUS M3MEHEHHUE AaBJICHUS U TEMIICPATYPhbl JOCTUI'aCTCs l'[yTéMZ
HCIIOJIb30BAHUA ABUKYIIIUX CHUJI B IIOTOKE JaBJICHUA

HCTIOJIb30BaHNS MHEPIIUOHHBIX CUJI B TIOTOKE pa60qer0 TClIa

HCII0JIb30BaHU I'paBUTALTMOHHBIX CUJI B IIOTOKE pa6oqero TCJIa

HCIIOJIB30BaHUA MHEPIHUOHHBIX CHUJI B ITIOTOKC AABJICHUSA

ITpu TopMOXKEHNH NOTOKA, MMEIOILETO 3a1ac KWHETHYECKOH SHEePruH, 1aBieHne padboyero Tena:




HE MeHsSeTcs
yObIBaeT
BO3pacTaer
OTBET HE yKa3aH

ITpu pacmmpeHny MOTOKa ¢ BHEITHAM OTBOAOM SHEPTUH TeMIlepaTypa pabodero Tena:
MTOHIKAETCS

HE U3MEHSEeTCs

MOBBIILIAETCS

OTBET HE yKa3aH

TypOoxommnpeccopsl U TypOoaeTaHAephbl IPUMEHSIOT IPH CYIIECTBEHHO:
0O0JIBIIMX PAcX0/1aX ra30B U HEOOJIBIIMX OTHOIICHHSAX AABICHUH
HEeOOJBIINX PAacXo/ax ra30B M OOJIBIINX OTHOIICHHUAX HaBICHHUH
MEJIKHX PacXo/axX ra30B ¥ MEHBIINX OTHOMICHUSAX HaBICHUIN

OOJIBIIIMX PACX0/1aX ra30B U MEHBIIMX OTHOLICHUSX JaBICHUI

B apnabatHOM KOMIpeccope U JeTaHaepe OTCYTCTBYET:

CHeLMalIbHO OPTaHW30BaHHBIN TEMI000MEH ¢ BHYTPEHHEH cpenoi
CIIenMaNbHO OPraHU30BaHHBIIN TEINIOOOMEH C BHEIIHEH cpenoi

CTIEI[AITbHO OPTaHW30BAHHBIA TEIIOOOMEH C BHYTPEHHEH M BHEIIHEH cpenoi
OTBET HE yKa3aH

HeamuabaTHbIi KOMIIpEccop 3TO:

MaIlliHa, B KOTOPOii, HAPOTHUB, HHTEHCU(UITMPOBAHA TEIUIOOTAa4a OT pabovero Tena BO BHEIIHIOK Cpeay sl YMEHbIICHHS
paboThl, 3aTpayrBacMO Ha CIKATUE

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

MallliHa, B KOTOPOii, HAMPOTUB, UHTEHCU(UIIMPOBaHA TEIUIOOTAa4a OT paboyero Tena BO BHEIIHIOK Cpely AJ YBETHYCHUS
paboTHI, 3aTpayrBacMO Ha pacIIMPCHUE

MallliHa, B KOTOPO#, HAPOTHUB, HHTEHCU(UIIMPOBAHA TETUIOOTa4a OT pabodero Teia BO BHYTPEHHIOK Cpeny sl yMEHBIICHUS
paboThI, 3aTpauyMBaEMO Ha CKATHE

HeanwabaTHslil neTanziep 3To:

MallliHa, B KOTOPOH B IIpoIiecce PaCIIUPEHNS OTBOAUTCS TEIUIO OT OXJIAaXXKJaeMOTro 00BbeKTa
MallliHa, B KOTOPOH B IIpoIecce CHKaTHsl TTIOABOJUTCSA TEIUIO OT OXJIAXKAAeMOro 00beKTa
MallliHa, B KOTOPOH B TIPOLIECCE CHKATUsI OTBOAMUTCS TEIUIO OT OXJIAXKJAEMOro 00bEKTa
MaIlIiHA, B KOTOPOH B IpOIlecce PACIIUPEHHUS ITOIBOJUTCS TEIJIO OT OXJIaXIaeMOT0 00BEeKTa

Ilo uncny crynenel cxaTus MallUHbI pa3JeAoTCs Ha:
OJIHOCTYIIEHYAThIE U ABYXCTYIEHYAThIE
OJIHOCTYIIEHYAThIE U IBYXCTYIIEHUAThIE
MHOTOCTYIIEHYATbIe U OAHOCTYIIEHYAThIE
JBYXCTYNEHYAThIE U MHOTOCTYIEHYAThIE

B pacupuTenbHbIX MallMHaX MHOTOCTYNEHYATOE PACIIMPEHUE C IPOMEKYTOUHBIM IIOIBOIOM TEILIA IPUBOJUT:
K YMEHBUICHUIO X0JIOJAONPOU3BOAUTENBHOCTH

K YBEJIMYEHHIO X0JI00IIPOU3BOJAUTEIBLHOCTH

XOJIOJOTIPOU3BOAUTENBLHOCTh HE U3MEHSETCS

OTBET HE yKa3aH

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

BHYTPEHHEN Cpelbl

OKpYKaIoIeH cpelibl

OTBET HE yKa3aH

Bennuuna naaMpoko UCIOJb3yeTcs )1 OLEHKH KayecTBa IIpoLecca:

B HEOXJIAKIAEMBIX CTYIIEHAX KOMIIPECCOPOB, a TAKXKE JUI OLIEHKH MPOLECCca 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 HEOXJIAKIAEMBIX CTYIIEHSX KOMIIPECCOPOB, a TAKXKE JUI OLIEHKU NIPOLECcCa B OXJIAKJAEMOM MaIlIMHE B IEJIOM 10 KOHEYHBIM U
HaydaJbHbIM IIapaMeTpaM

B OXJIaXKIAEMBIX CTYIIEHSIX KOMIIPECCOPOB, a TAKXKE AJIs OLEHKH IIPOIIecca B OXJIaXKAaeMOM MAILIMHE B LIEJIOM 110 KOHEUHBIM H
HayalbHbIM IIapaMeTpam

I'naBHbIC HEAOCTATKU MOPIIHEBLIX MAllINH CBA3aHbI C:




3HAYUTENIbHBIMU MHEPLUOHHBIMU YCUIMSAMHU B IPUBOJHOM MEXAHU3ME IIPH MAJIBIX CKOPOCTSIX U € 3aIPSI3HEHUEM MaciIOM WX
Jpyroi cMa3koi UIMHAPOB CKUMAEMOTO Tea.

HE3HAYNTEIHHBIMI HHEPIUOHHBIMA YCHIIMSIMH B ITPUBOTHOM MEXaHMU3ME IPH OOJIBIINX CKOPOCTAX U C 3arpsS3HEHNEM MacIOM HITH
Jpyroii cMa3Koi LUIMHAPOB CKUMAEMOro Tea.

3HAUUTENbHBIMYA HHEPIHOHHBIMU YCHIUSIMU B IPUBOJAHOM MEXaHHU3Me MPU OOJBIINX CKOPOCTAX U € 3arpsI3HEHHEM MacllOM UIH
Jpyroi cMa3Koi HUIMHAPOB CKUMAEMOTO Tea.

HE3HAUUTEIbHBIMY HHEPLIMOHHBIMY YCHIIUSIMU B IIPUBOTHOM MEXaHHU3ME IIPU MaJIbIX CKOPOCTSIX U C 3arps3HEHUEM MACJIOM WU
JIpYroil cMa3Koi LUIMHIPOB CKUMAEMOTO Tela.

O0BbeMHas IPOU3BOTUTEIHHOCTD MOPIITHEBBIX KOMIIPECCOPOB OTPaHUYCHA!
pasMepamMu UIMHAPOB U YUCIOM 000pOTOB

4acTOTOM BpalleHMs Bajia U XOJIOM MOPILHSA

XO0JIOM MOPIIHA U pasMepaMy LIWJINHAPOB

pa3MepaMy HWIMHIPOB U YaCTOTOM BpAIICHUs Bajia

[TpumMenenre MeMOpPaHHBIX KOMIIPECCOPOB LIeTIecO00pa3HO TpH:
MaJbIX pacxoaax pabodero Tena

GompImux pacxonax pabodero rena

HeOOoJIBIINX pacxogax paboyero Teia

OTBET HE yKa3aH

IIponecc cxaTus B MOPIIHEBBIX KOMIIPECCOPAX OCYLIECTBIISIETCS B LMIMHAPE B PE3yIbTATeE:

BO3BPATHO - BpaIlaTeNbHOE JBH)KCHUS OPIIHS U U3MEHEHHUS BCIICCTBHIE 3TOr0 pabouero oobemMa UINHIpa
MOCTYTIATEIBHO - BPAIlaTeIbHOE ABMKEHNS ITOPIITHS U M3MEHEHHS BCIIECTBHE ATOTO pabodero o0beMa IIIHHIPa
BO3BPAaTHO- KPYrOBOE ABM)KEHHMS ITOPIIIHS U H3MEHEHHS BCISICTBUE 3TOTO pabodero oobemMa MHIHHAPA
BO3BPATHO - OCTYNATEIbHOTO ABMKEHHUS MOPIIHS U U3MEHEHHs BCIEACTBUE 3TOT0 pabouero oobemMa MUIHHAPA

Kakne 371eMeHTHI OTCYTCTBYIOT B OeCKpeHIKOM(HBIX MalTHHaX:
KOJIEHYATBII Ball

KPEHIIKOTI(] U ITOK

BOIIMITHO-IATYHHBIH MEXaHU3M

OTBET HE yKa3aH

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

—_— w0 A

CKOIIBKO YHCIIO CTYNEHEH CKaTHs He MPEBBIIAaeT B KPHOTEHHBIX YCTaHOBKAX:

1
3
2
4

B mem0OpanHOM KOMIIpeccope 00beM pabouero Teina MEHSIETCS BCIICACTBHE:

HepeMEILEeHHs B OJIOCTH PACIINPEHUs THOKOH MeMOpaHBbl, 3aXKaTOH M0 MEePHUMETPY MEX/Ty MPO(QUINPOBAHHBIMI AUCKAMH U
HPOBOJMMOI1 B IBHXKEHHE C OMOIIBIO THIPONIPUBO/IA WIIM HEMOCPEICTBEHHO OT BOIIMITHO-IIATYHHBIH MEXaHH3Ma.
TIepEMEIIICHIS B TIOJIOCTH CKAaTHI THOKOM MEMOpPaHBI, 3aKaToH TI0 TIepUMETPy MEXIy IpoGHINpOBaHHBIMH AUCKAMH 1
HIPOBOANUMOM B ABMKEHHE C TIOMOILBIO THPONIPHUBOJIA WIIN HETIOCPEICTBEHHO OT KPUBOIIUITHO-IIIATYHHOTO MEXaHU3MA.
HepeMEILeHHs B OJIOCTH PaclIMpeHuUst THOKOH MeMOpaHsbl, 3aXKaToi M0 epUMETPY MEK/Ly TPO(QUIMPOBAHHBIMYI AUCKAMH
MPOBOANMOH B ABM)KEHHE C TIOMOIIBIO THIPOTIPHBO/IA WIIH HETIOCPEICTBEHHO OT KPUBOIIMITHO-IIIATYHHOTO MEXaHU3MA.
HEepEMEIICHUS B IIOJIOCTH CXKATH THOKOM MeMOpaHBI, 3aKaTOH 110 IepUMETPy MEXIy Ipo(GHINpOBaHHBIMH AUCKAMH U
HPOBOJIMMOI1 B JIBHXKEHHE C OMOIIBIO THIPONIPUBO/IA WIIM HEMOCPEICTBEHHO OT BOIIMITHO-IIATYHHBIH MEXaHH3Ma.

TypOokoMIpeccopbl OTHOCITCS K MAITHHAM:
KHMHETHYECKOTO IEHCTBUS

00BEMHOTO JIEHCTBUS

WHEPIIMOHHOTO JICHCTBUS

MMOTEHIIUAILHOIO JEHCTBHS

Koa¢ppuuueHT mone3Horo AeicTBUS EHTPOOSIKHBIX KOMIIPECCOPOB HAXOIUTCS B IIpeIesiax:
0,55-0,69
0,75-0,85
0,85-0,94
0,41-0,49

Koapunnent nonesnoro nefcTBUS OCEBBIX KOMIIPECCOPOB HAXOAUTCS B IIpeenax:




0,54-0,63
0,65-0,79
0,85-0,92
0,93-0,98

Ammabataerii KI1/] coBpeMEHHBIX MOPITHEBBIX ACTaHACPOB I'EIUEBBIX pePKEpaTOPOB H OKIDKUTENICH HAXOANUTCS B IIPEIeIax:
0,87-0,95
0,96-0,98
0,75-0,85
0,63-0,74

Typ6oaeranepbl HPUMEHSIOTCS B XOJIOJUIBHBIX U KDHOTEHHBIX YCTaHOBKAX JUISl IIPEIBAPUTEIEHOTO M OKOHYATEIEHOTO:
3aMOpaKMBaHUS pabOUETo Tela

HarpeBaHus pabodero tema

CKIDKEHHS pabodero Tena

oxJaxienus pabouero Tena

TypOonerannep Ha3bIBalOT PEAKTUBHBIM €CITH:

B KaHasaX pabouero Kojeca OCyIIECTBIsIETCS CyKeHUe pabouero Tena

B KaHaj1ax pabovero Koseca OCYyIIECTBISIETCS paclIupeHe paboydero Tena

B KaHaIaxX pab0o9ero Koyieca OCyIIEeCTBIsIETCA BRIpaBHUBaHUE pabOvero Temna
OTBeT He yKa3aH

Pabora coBepiiaemasi ra3oM B CTYIICHH TypOOJICTaHAEPa, ONPEICIACTCS:
yrciom OPubonauyn

nocrossHHon 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 Tesia U3 MalluHbl OTHOCST K:
BHYTPCHHHM IIOTEPSIM

BHYTPEHHHMM M BHEIIHUM IOTECPSIM

BHCIIHUM MOTEPSIM

OTBET HE yKa3aH

B nerannepax tpeOyercs IPUMEHATh MaTepUaIBL:
C BBICOKOH TEIJIONPOBOIHOCTHIO

C HU3KOM TEIIONPOBOJHOCTBIO

C CpPEIHEH TEeTUIONPOBOTHOCTHIO

OTBET HE yKa3aH

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

TMOHWKCHUU NaBJICHUA U IEPEMECIICHUA pa60qero TCl1a

NOBBINICHUHA JTaBJICHUA

TMOBBIIICHUHA OaBJICHUSA U ICPEMCIICHUA pa60qer0 TCJIa

Kunkocts nepexkaurBaeMas HACOCOM B yCTaHOBKaX TpaHC(HOPMAIUK Teria, OOBIYHO UMEET TeMIIepaTypy OJIM3KOTO K
TeMIeparype:

KUICHUS

IUIaBJICHMS

aOCOJIIOTHBIN HOJB

OTBET HE yKa3aH

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

67%

78%

95%

83%

PIJIC sto:




PErYIATOp AOIOIHUTENIBHOTO ACHCTBHS CETH
ITOCTOSIHHBII PETYJATOp AaBICHUS

JIOTIOTTHATEIBHBIN PETYIATOP TABICHUS THIA «I0 ceOs»
OTBET HE yKa3aH

B ncnapurerne Ha cropoHe pabodero areHra NPOUCXOAUT B OOIIEM CiTydae:
KUTIEHHE JKUIKOCTH

UCTIapeHHe XKUIKOCTH U Meperpes napa

OXJIXKJEHHS XKUAKOCTU

OTBET HE yKa3aH

IIpu perymupoBaHuu TpaHC(HOPMATOPOB TEIIA YCTAaHABIUBAIOT APOCCETbHBIN BEHTUIb HA JIMHUU KHJKOTO areHTa:
HE yCTaHOBJIEH

YCTaHOBIIEH ITOCIIE UCTTAPUTENEM

YCTaHOBJIEH Iepe] UCIIapUTENEM

OTBET HE yKa3aH

CHIDKEHHE MacCOBOTO pacxona pa6oqero arcHra B CJICACTBUU MPUKPBITUA APOCCCIBHOTO BCHTUIIA IIPUBOJUT K:
K OBBIIIEHUIO TEMIICPATYpPbl KOHACHCAIINU

K CHHKCHHIO TEMIICPATYpPbl KOHACHCAIUN

K IIOBBIICHHUIO JAaBJICHHUS KOHACHCAIIUH

OTBCT HE yKa3aH

Ecmu mocie koHeHcaTopa BKIIFOYCH OXJTaUTEh KOHICHCATa, TO MPUKPBITHE IPOCCETBHOTO BEHTHIIS BHI3BIBACT:
TEIUIOBAs HATPY3Ka OXJIAUTENS TIOHIKASTCS

TEIJIOBas HArpy3Ka OXJIaJUTElls TOBBINIACTCS

TEIUIOBas Harpy3Ka OXJIaJUTellsl He H3MCHSCTCS

OTBET HE yKa3aH

OK30TepMHUYECKHUI MPOIIECC ITO:
3aMeIeHue

pasneneHue

CMeEIICHHE

OXJTaXKJCHUE

OHI0TepMHUUECKHUIT MPOLecC 3TO:
3aMellIeHue

paszeneHue

CMeIIeHe

OXJIaXJICHHE

JIoBecTH KOHIIEHTpAIUIO B ediierMaTope 10 eAMHHUIIBI (TIOTYIUTh UICATLHBIA YUCTHIH map):
MPAaKTUYECKH MOKHO B HEBECOMOCTH

MOYHO Be3/Ie M Bceraa

TEOPETHYECCKU HEBO3MOXKHO

OTBET HE yKa3aH

IMox TemIiepaTypoii reHepariy HOHUMAETCS:
a0COJIFOTHEIN HOJIb

HAMBBICIIIAS] TEMIIEPATypa B FEHEPaTOpe
CpeHss TeMIIeparypa B reHepaTope
TeMHepaTypa IIJIABJICHUA

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

OTIMYATHCSI OT HOMUHANIBHOM

CyMMapHBIit cpok paboTHI pedprrkepaTopa 3aBUCHT OT:
EMKOCTb OaloOHOB

HO/Ia4H SIIEKTPOIHEPTHH

TeMITepaTyphl BHENITHEH CpeIb

MOBBIIICHNS AaBJICHUS




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 | DjVu Solo 3.1

I1.3 Microsoft Teams

1.4 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc




I1.5 |Mathcad 14.0 University Classroom Perpetual

I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.7 |Scilab

I1.8 |SimInTech

6.4. Ilepeuenn MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 TaHHBIX

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

N.2 | http://matlab.exponenta.ru/ - moipoOHBIE aBTOPCKHE PYKOBOJCTBA Mo mpoaykramM MathWorks;

N.3 |http://electromeh.npi-tu.ru/ - HayIHO-TEXHUYECKHI KypHaT «3BeCTHS BBICIIIHX YIEOHBIX 3aBEACHUIN. DICKTPOMEXaHUKAY;

N.4 |http:/sstuacu.esrae.ru/ - SMEKTPOHHBIA HAYIHBIN KypHAT « DJIEKTPOTCXHUKA, DIEKTPOMEXaHHKA H 3JIEKTPOTEXHOJIOTHIN;

.
5 QJICKTPOTCXHUYICCKAs IIPOMBIINIJICHHOCTDLY .

https://readera.ru/elektro - Hayuno-TexHHUeckui xypHaT « IJIEKTPO. DnaekTpoTeXHUKA, JIEKTPOIHEPreTHKA,

.6 |http://electrical-engineering.ru/ -"DIEKTPOTEXHHUKA: CETEBOU AIEKTPOHHBIH HAYYHBIN KypHAT"

n.7

CIIPpaBOYHOC U3JJaHHUC.

http://www.news.elteh.ru/ Obmepoccuiickuii xypHan «HoBocTn DIEKTPOTEXHUKI» - OTPACIeBOe HHHOPMATHOHHO-

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauyenne

OcuHarenne

127 VYuebnass maboparopusi (KOMIBIOTEPHBIN
KJacc)

Kommutekt  yueOHOW  MeOenu Ha 24 MecT A
oOydaromuxcs, 12 CTaOMOHApHBIX KOMITBIOTEPOB LIS
CTYJCHTOB, 1 CTallMOHAPHBIH KOMITBIOTEP JUIst
mnpenogasatens (y BcCeX BBIXOJ B HMHTEPHET), IMPOEKTOP,
HHTEpaKTHBHAs  JOCKa, JOCKa ayAWTOpHAas MeJoBasd,
KOMMYTaTrop, BeO Kamepa, INOKyMEHT-KamMepa, IOCTyI K
OUOC Yuusepcurera MUCHC uepe3 nuuHblii kKabuHET Ha

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

miargopme LMS Canvas u Moodle, uIeH3MOHHBIC

216 VY4ebnas taboparopus Kommutekt  yueOHOW  MeOenmu Ha 12 MecT

KUIOKOCTH, BO3AyXa, TOPEIIKU IKCKIITUOHHBIC.

JJIA

00yJaromuxcs, 1 CTaIlMOHAPHBIHA KOMITBIOTED,
nabopatopus TEIIOTEXHUKU u TepMOIUHAMUKH,
Na0OpaTOpPHBIH  CTEHI Ui HM3Y4YCHHS  NPHHIIHIIOB
mpeoOpa3oBaHWsS W W3MEPEHHs  JaBJICHHSA, pacxoia

8. METOAUYECKHUE YKA3AHUA J1JIAA OBYYAIOIUXCA

B npomecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocCTosITeNbHas paboTa 1Mo JUCHUIIIMHE BBIMOTHAETCSA Ha YUEOHBIX 3aHATHAX O] PYKOBOJCTBOM IPETIOaBaTeNsl.
BHeaynuTopHas caMocTosITeNnbHas paboTa - IIaHupyeMast yaeOHasi paboTa 00yJaroluMcs, BBIIOJIHIEMas BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTEls, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPeayCMOTPEHHAs IPOTPpaMMOil yaeOHON AMCIUIITHHEL, PACKPHIBAONIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBEHON pabOTHI IO TUCIUITIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hanboee paoHAIFHYIO METOIUKY CAMOCTOSTENIBHOM paboTHI, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T. 1. Buabl 3a1aHuii A1 BHEAYAUTOPHON CaMOCTOSTENbHON paboThl, HX COAEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNHu, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYJMTOPHON CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIUIMHE Ha MPAKTHYECKIUX, Ta00PaTOPHBIX 3aHATHAX.




