[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®10: Bonxoros Muxan MHMHIAGTEPCTBO CEJIBCKOT'O X0O3AMCTBA POCCUNCKOW ®EIEPAITIN
ﬂo”*HOCWa?E%EPAHBHOE I'OCYJAPUTBEHHOE BHO/IDKETHOE OBPA3OBATEJIBHOE YUPEXIEHUWE
[arta nognucanus: 10.06.2025 14:55:23 BBICIIIETO OEPA3OBAHUS

YHUKanbHbI NPOrpaMMHLIA KIK0Y:

403651879062 SKQGTPOMCK AS EOCY IAPCTBEHHASI CEJTbCKOXO3SMCTBEHHAST AKATEMUSI»

YTBEPXKIAIO
JleKaH 3/71eKTPO3HepreTHYecKoro GakysnabTera
H nkKona M MognucaHo undposon
noanwucbio: Hukonam
AﬂeKcaHﬂpOBVILI Anekcangposuy Knumos
K [ara: 2025.06.11 11:05:55
MmMoB +0300 /H.A. Kiumos/
11 urons 2025 roga

®OH/ OLIEHOYHLBIX CPEJCTB

T0 AUCLUTITHHE
«HEPTETUYECKUE YCTAHOBKN»

Hamnpasnenve rogrotoBku 13.03.02 SneKTposHepreTUKa v 371eKTPOTeXHUKA
HanpasneHHocTs (ipo¢usb) DsieKTpocHabkeHue

KBanudukaiiysi BbITyCKHUKA OakasaBp

dopmbl 00yUeHwUs OYHasl, 3a0YHast

Cpoku ocsoenusi OTIOIT BO 4 rona, 4 roga 7 mec.

KapaBaeso 2025



@®oH/ OLIeHOYHBIX Cpe/JCTB IpefjHa3HaueH JJs1 OlleHWBaHUs C(HOPMHPOBAHHOCTU
KOMITeTEHLIUH T10 AUCLIUTUINHE « DHepreTUUeckre YyCTaHOBKH.

Pa3paboTuuk:
AOLIEHT Kache/pbI Miaun Moo
5KOHOMHKH, YTIPAB/I€HHUS ANEKCAHAPOBMY Anercargposs Tpodos
1 TexHochepHoi 6e30IacHOCTH Tpopumos  wor " /M.A. TpodumOB/

YTBepxK/ieH Ha 3aceflaHuu Kadepbl 5KOHOMUKH, yTIpaB/ieHUs U TeXHOC(epHOoU
6e3oracHocty, poTokos Ne8 ot 10 ampens 2025 roza.

TaTbﬂHa MoanwucaHo undposoin
nognucbto: TaTbsiHa
Ma KCMMOBHa MakcumoBHa BacunbkoBa
(v [ [ara: 2025.04.10 10:53:09
3aBeaytolui Kaeapoi Bacunbkosa +0300 T.M. BacunbkoBa

CorJiacoBaHo:
[IpencenaTens MeTOAMYECKOW KOMUCCHU /IEKTPOIHEPIeTUUYECKOro (paky/abTeTa
rpoToKoJI Ne5 oT «10» ntons 2025 roza.

AJ'IGKCGPI MognucaHo undposon
noanucobio: Anekcen
CepreeBM Yy CepreeBuy A6nokos
[aTa: 2025.06.10 15:35:22
fA6mokos A.C. Abnokos +03'00'




IlacnopT ¢oHJA OLIEHOYHBIX CPeJCTB

Tabmuia 1
dopmMUpyeMsbie OueHouHbIe
MopayJib AUCLIUTIUHBI KOMIIeTeHIIM MaTepHasbl KonuuectBo
WU UX 4aCTH Y Cpe/iCTBa
Mogynb 1. TexHuueckas CobecezoBaHue 22
TepMO/MHaMMKa [TKoc-1. Cniocoben TectupoBaHue 65
OCYLLIECTBJISITh
Mopnyis 2. yi
MOHUTOPUHT CobecenioBaHue 21
TeopeTrueckue OCHOBBI
TeXHUUECKOT0
ripeoOpa30BaHuUsl TETIOThI
B SHEPreTUUeCKUX COCTOAHIA T 25
060py/OBaHHS eCTUpOBaHue
yCTaHOBKax o
MO/ CTaHLIAU
Mopayib 3. OCHOBEI snektpuueckux ceteii | CobecenoBanue 36
TeOpI/H/I TEH]IOO6MEHa TECTI/IPOBaHI/Ie 60

1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JNMBbIE
JIJ11 OITEHKY 3HAHUM, YMEHHW Y1 HABBIKOB JIEAATE/IBHOCTHU
B ITPOINECCE OCBOEHUA ANCIHUIL/INHBI

Tabmmia 2 — @opMHUpyemMble KOMIIETEHITUN

KO,Z[ 1 HaMMeHOBdHHe

KO,E[ W HaMME€HOBaHHWE MHAWKATOPd JOCTHXXEHUSA

O11eHOUHBIe

MaTepHrasbl
KOMIIETEeHIUH KOMITeTeHIMM (YaCTH KOMITeTEHLIVN )
" CpeacCTBd
Mojayasb 1. TexHuueckasi TepMOAUHAMUKA
N 1-611x0c.1 Opranusyet paboTy 1o CobecemoBaHue
TOBBIIIEeHNI0 3(h(EKTUBHOCTH
SHEPreTUYeCcKOro U 3/1eKTPOTeXHUUYeCcKoro | TecTHpoBaHue

ITKoc-1. Criocoben
OCYIL[eCTB/ISITh
MOHUTOPUHT
TeXHAUECKOT0
COCTOSIHUS
obopyioBaHus
TMO/ICTaHL[AU
57IEKTPUYECKUX CeTeu

000pyoBaHUs

Mopaynsb 2. TeopeTnueckue 0CHOBBI IIPe00pa3oBaHus
TeIUIOThI B JHEPreTHUeCKHUX YCTaHOBKAX

W 1-61x0c.1 Opranusyet paboTy 1o

TMOBBILIEHUIO 3(P(EKTUBHOCTH CobecenoBaHue
SHEepPreTUUeCKOro U 371eKTPOTEXHUYECKOTO
obopyioBaHus TectrpoBaHHe

Mopaynb 3. OCHOBBI TeopHH TelIo00MeHa

W 1-611x0c.1 Opranusyet paboTy o
TMOBBILIEHUIO 3((EKTUBHOCTH
HEepPreTUUeCcKOro U 371eKTPOTEXHUUECKOTO
obopyioBaHUsI

CobecegoBaHue

TectrpoBaHue




OueHoYHbIe MaTepHa/ibl U CPeJCTBA /ISl MPOBEPKHU
chopMUPOBAHHOCTH KOMITETEHIMH

Moayb 1. « TexHuueckass mepMoOUHaAMUKA»

BomnpockI Aj1sa cobeceoBaHUS:

1. OHepropecypchl ¥ WX UCIIOJIb30BaHKe.

2. OCHOBHbIE TIOHSTHSI TEXHUYECKOW TepMOJWHAaMHUKHU: TepMOJUHaMuyeckas CUCTeMa,
pabouee Teso, MapameTpbl COCTOsiHUSA (Tepmuueckue p, v, T u s3Hepretuueckue U, H, S),
TeryioTa ¥ paboTa, TepMOJMHaMUUeCKHH IPoLiecc.

3. YpaBHeHUsI COCTOSTHUS WJlealbHbIX ra3oB (s 1 ke; 1 kmoas; m ke).

4. Criocobbl 3azaHusi cMmecu. 3akoH /[lanbToHa. YpaBHeHHEe COCTOSIHUSI [jii CMeceid
Y/lea/lbHbIX ra3oB.

5. ®opMy/IMpOBKA M aHA/IMTAYECKOe BbipakeHWe 1 3aKOHa TePMOAWHAMUKH (/iBe (OPMBI
3aMucH).

6. Pabora pacivpenust (C>KaTHs) 1 METObI ee orpeesieHust. Pabouasi pv-guarpamMma.

7. TemnoeMKOCTb. Buzbl ynenpHBIX TelJIOEMKOCTEM, MX B3aUMOCBSI3b. 3aBUCHUMOCTb
TeIJIOeMKOCTHA OT TeMIlepaTypbl W XapakTepa TepMOJWHAMHUYEeCKOro TMporecca. YpaBHeHUe
Matiepa.

8. Tersiota Kak (popMa mepejfaud SHepruv. AHATUTUUYECKUU U TpapuUecKUd MeTO.Ibl
onpezeneHus TeruioTel. TerioBas Ts-guarpaMmma.

9. AHanu3 BbIpaKeHUM 1-r0 3aKOHa TepMOJWHAMUKU C TOYKM 3DEHHS BO3MOXKHBIX
TepMOJUHAMUYeCKUX ITPOL|eCCOB.

10. AHasIM3 U30MPOLIeCCOB H/lea/TbHBIX Ta30B (M300apHOTO, N30XOPHOT0, U30TEPMUUYECKOTO0,
asabaTHOTO).

11. AHanuTHUYecKn 1 rpapruecKnid aHaau3bl MOJUTPOITHBIX MIPOL[ECCOB M/ieaJbHOrO rasa.

12.BTopoii 3aKOH TepMoAWHaMHUKU. LIUMknbl mpsiMble U obpaTHble. Y CIOBUs
OCYLLeCTBJ/IeHHS NPAMbBIX LIUK/IOB, Tepmuueckuit KII/I.

13.BTopoii 3aKOH TepMOJUHAMHWKH. YCJOBUS OCYIIEeCTBIeHUs OOpaTHBIX I[UKJIOB,
XOJIOWBHBIA KO3((PULIEHT.

14. ®opmyMpoBKY 2-TO 3aKOHA TEPMOJMHAMUKU.

15. Hukn Kapho B pv- u Ts-guarpammax. Tepmuueckui KII/] nvkna KapHo u ero ananus,
TeopeMbl KapHo.

16. OHTpornus. Vi3MeHeHHe SHTPOIUU B 00paTUMbIX U HeobpaTUMBIX Tipolieccax. [TpuHIUIT
BO3paCTaHUs SHTPOMUU. AHA/IMTAUECKOe BbIpakeHue 2-ro 3aKOHa TepMOJAUHAMUKH.

17.BopgsiHoii map. Pa3oBwie pT-, pv-, Ts-, hs-muarpammel, mporiecc rapoo0Opa3oBaHus B
HUX.

18. OmpesienieHrie TITapaMeTPOB BOJbI M BOJSHOTO Tapa C TIOMOIbI0 Tabsur, u  hs-
JiiarpaMMal.

19. Pacuet TepMoAMHaMHUUYECKUX TPOLIECCOB BOASHOIO Tapa 1o hs-auarpaMmme.

20. TepmoguHaMyKa IOTOKa ra3oB U MapoB. YpaBHeHMe 1-rO 3aKOHa TepMOJWUHAaMHUKH
MOTOKa.

21.VcteueHune ra3oB M 1apoB. OCHOBHble 3aKOHOMEPDHOCTM TeueHUsl rasa B COIUIaX U

nuddysopax.
22. CylHOCTh mpoLjecca Jpocce/MpoBaHus ra3oB U MapoB.



®oHJ TeCTOBbIX 3aiaHUM /11 TeKYIllero KOHTPOJIsi 3HaHUM 1Mo MoAy/Iio 1

Tema: [TapameTpsbl COCTOsIHNSI, YPAaBHEHUS COCTOSIHMS H/iea/TbHbIX ra30B

Bbibepume 00uH npagu/ibHblil 8ApUAHM U HaXCMume KHONKY «/lanee»
TepMoJUHAMHUECKYI0 CHCTeMYy, KOTOpas He O0MeHHMBAaeTCsi C OKpY)Kammied cpejoi
TeIIOTOH, Ha3bIBAIOT:

M30/IMPOBaHHOMN

3aKpbITOMN

+aguabaTHOM

3aMKHYTOMN

YpaBHeHHe COCTOSIHUA HAEaTbHOr0 ra3a cpaBejA/iuBo JJif:
nMr000M TePMOJUHAMHUYECKOW CHCTEMBI

+paBHOBECHOU TEPMOAMHAMUYECKOU CUCTEMBI

PaBHOBEPOSITHOM TePMOJAUHAMUYECKON CHCTEeMbI

PaBHOBECHOW TEPMUUYECKOU CUCTEMBI

Maccy rasa, 3aK/Il04eHHOT0 B eJHHUIIE 00beMa, Ha3bIBAIOT:
yZieJIbHbIM BECOM

yZleJIbHOW TIJIOTHOCTBEO

+TIJIOTHOCTBEO

yle/TbHBIM 00beMOM

B cucTeMe HaX0JUTCA BO3AyX C M30BITOUHBIM /JaB/IeHUeM py3; = 0,4 MIla, atmochepHoe
naeaenue B = 0,1 MIlIa. OnipegeiuTh a0COTIOTHOE {aB/IEHHE.
+0,5 MIIa

0,3 MIla

0,25 MIla

0,6 MIla

B cucreme CH paBjieHue usMepsieTcs B:

TDKOYISIX

aTMocdepax

Oapax

+TacKasx

B cocype o6bemom 0,75 m> HaXOJUTCA 2,5 Kr yrjieKucaoro ra3a. Haiitu yjaeibHbIH 00beM
rasa.

3,33 kr/m’

875 Kr-M>

+0,3 M>/KT

0,3 Kr/M>

YKaxute pa3MepHOCTb YHHBepCaJlIbHOU ra30B0i NMOCTOSTHHOM:
Ix/(xr-K)

K/IK/KMOJIb

KI'/KMOJTb

+JIx /(kmosb-K)

YKakute pa3MepHOCTb HH/MBHU/Iya/IbHOM ra30BOi NOCTOSHHOM:
+1x/( kr-K)

K/DK/KMOJIb

KI'/KMOJIb

Ik /(kmonb-K)



YpaBHeHHne COCTOSIHUA /I IPOM3B0OJ/ILHOI0 KOJIMUEeCTBA U/iea/IbHOrO0 rasa:
+pV=mRT

pV, =R,T

p= pRT

pv =RT

Bbibepume HeCKOAbKO NPpasWwibHbIX 8APUAHMO8 0meema u Haxcmume KHONKy «/lanee»
YpaBHeHue cocTossHuA i 1 Kr MjeabHOro ra3a:

pV=mRT

+p= pRT (50%)

pV, =R,T

+pv =RT (50%)

Tema: Ten10eMKOCTB, METO/ABbI OIIpeAe/I€eHUA TEN/I0ThI

Bblbepume 00uH npasuabHbIll 6APUAHM U HAXCMUME KHONKY «/lanee»

Ykaxure (hopMy.Ty CBA3H TeI/I0EMKOCTeH Cp, ¥ C, /I HAeaIbHOro rasa (ypasHenue Maiepa):

Cp = Cy
tc,—¢, =R

¢/ ¢, =k

¢, —C =R

Kakoe ypaBHeHHe MOXXHO MNPUMEHUTb [Jisl ONpeje/ieHUs KOJIMUeCcTBa
Heo0X0oAMMOM /I/IA HarpeBaHus 1 Kr ra3a ot t; 10 t, Ipu v= const?

Q = e, (t2—t;)

Q = VH,UCV (tZ - tl)

+Q =tz —t1)

Q=V.c,(tz-1t;)

Kakoe ypaBHeHHe MOXXHO MNPUMEHUTb /Jisi OMNpeje/leHuss Ko/JIu4YecTBa
Heo0X0AMMOM /I/Isi HarpeBaHUsi M Ke rasa ot t; 0 t, B miponiecce p = const?

Q= Ve, (to—1t1)

Q= pey(ta—t;)

+Q = m,Cp(tZ - tl)

Q = VHCp (tZ - tl)

Kakoe ypaBHeHMe MOXXHO NPUMEHUTb /Jifl OmNpeje/ieHHsl KO/JIMUecTBa
Heo0X0AMMOM /I/Is1 HarpeBaHUs Vm’rasa ot t; Ao t, mpu v = const?

Q = pc, (t—t;)

Q=V, e, (to—1t;)

Q = mcv(FZ - tl)

+Q :VHCV (tZ - tl)

Kakoe ypaBHeHHe MOXHO HNPUMEHUTb /ISl OINpeJe/leHuss Ko/Ju4yecTBa
Heo0XxoMMOH /1711 HarpeBaHus 1 KMo/ ra3a oT t; io t, mpu p = const?

Q = VH pcp (tZ - tl)

+tQ= IJCp(tZ —t)

Q = mey(tz - t;)

Q = VHCP (tZ - tl)

Kakoe ypaBHeHHe MOXXHO MNPUMEHUTb /Jisi OMNpeje/leHuss Ko/Ju4YecTBa
Heo0X0JuMoH /sl HarpeBaHusA 1 Kr ra3a oT t; 10 {, B IOJIMTPOITHOM TIpoLiecce?
q = HCy (tZ - tl)

+CI =Cp (tZ - tl)

TeIl/IOThI,

TeIJIOThI,

TEeIJIOThI,

TEeIJIOThI,

TeIl/IOThlI,



q-= Cv( t2 - tl)

q=cp(to—1t1)

Kakoe ypaBHeHHMe MOXXHO TNPHMEHHTH [Jif OMpe/Je/ieHHs KO/JIu4ecTBa
Heo0Xxo0JuMoH /s HarpeBaHusA 1 Kr rasa ot t; 0 t, B agMadaTHOM mporecce?
+q=0

q=cn(to—1t1)
q = Cv(tZ_ tl)
q=cp (t—1t7)

Kakoe ypaBHeHMe MOXHO NPHMEHHTH /I OIpe/Je/ieHHus KO/JIu4ecTBa
Heo0X0JUMOH /sl HarpeBaHusA 1 Kr rasa ot t; /10 {, B ©30XOPHOM HpoIecce?
q = HCy (t2 - tl)

q=cn(to—1t1)
+q = ¢ (to —t1)
q=cp (t2—t1)

Kakoe ypaBHeHHe MOXKHO TIPHUMEHHUTh /JIf ONpeje/ieHHsA KO/JIHYecTBa
Heo0XoAMMOM /I/IAA HarpeBaHus 1 Kr rasza ot t; 10 {, B H300apHOM Tmpoiecce?

q = HCy (t2 - tl)

q=:a (t2 - tl)

q=cft2—1ty)

+q=cp (2~ ty)

Tema: IlepBbIii 3aKOH TepMOJUHAMUKHU

Bbibepume 00uH npasuibHbIll 6apuaHm omeema u Haxcmume KHONKy «/lanee»
IlepBbIii 3aKOH TePMO/JUHAMHUKH €CTh YaCTHBIM C/Tyuail 3aKoHa:
COXpaHEeHHs] MaCChl BEII[eCTB

+ coXpaHeHUs ¥ TIpeBpaIlleHus1 SHePTUr

COXpaHeHUsI KOJTMUeCTBa JABUKeHUsT

COXpaHeHWs SHEePTUH

YkaxuTe ypaBHeHUe [1ePBOro 3aKOHA TePMOJUHAMUKH:

AS = QT

+Q = AU +L

H=U+)pV

Q=4AU-L

TeIl/IOThI,

TeIJIOThI,

TEeIJIOThI,

Kakoe 13 BbIpa)keHHH He ABJ/IsSIeTCA ypaBHEeHNEeM epBoro 3aK0Ha TepMOJUHAMUKU ?

dg=du+ pdv
+dg=c,dt+vdp
dg=dh-vdp
dg=c,dT + pdv

Kakoe u3 Bblpa)KEHI/lﬁ ABJIAETCA YPABHEHHEM IEPBOro 3dKOHA TEPMOAUHAMUKH JIA

HW30TEpPMHUYECKOro mpomecca?

dg=du+ pdv
dg=du

. dg= pdv
dg=dh—vdp



Kakoe 13 BbIpa)keHHH SIB/IAAETCSl yPaBHeHHeM NepPBOro 3aK0Ha TepMOJAUHAMUKU JAJIsl
M30XOPHOr0 npouecca?

dg=du+ pdv
,dg=du
dg=dh—vdp

dg=c,dT + pdv

Kakoe 13 BbIpa)keHHH sIBJIsIeTCA YpaBHeHHeM MepBOro 3aK0Ha TepMOJUHAMMKH [JIA
u300apHoOro mporecca?

dg=du+vdp

+dg=dh

dg=dh—vdp

dg=du

YkaxuTe nmpouecc, Npu KOTOPOM Bce MOABO/JUMOE TeIlI0 MPeBPaIliaeTcsi B padory:
asriabaTHBIM

HM30XOPHBIN

+U130TepMUUYeCKU

N306apHbIii

B KakoMm (13 yKa3aHHBIX) MPOLIECCOB MOABOUMOE TeIl/I0 PAaCX0AYeTCs Ha YBe/IHUeHne
BHYTPeHHel YHePryud M COBepIlleHHe BHEIIHeH padoThI?

azmva0aTHBINA

M30TepMUUeCKUI

+1300apHbIi

HM30XOPHBIN

YkaxuTe mnpouecc, NMpH KOTOPOM BcCe MOABOANMOEe TeIUI0 MpeBpaliaeTcss TO/IbKO
BO BHYTPEHHIOI0 YHEPI'HI0 ra3a:

azvabaTHBINA

+U30XOPHBIU

M30TepMUUeCKUI

1300apHbIi

-
Jins mpornecca 1-2, nzobpakeHHoro B T-s Auarpamme S , cipaBejj/TUBO

BbIpa)KeHHe:
q=-—A4u

+1 = -Au

[ = Au

q=1



Tema: TepmoanHaMHUeCcKHe NPOLEeCChl UAea/IbHbBIX ra30B

Bbibepume 00uH 8apuaHm omeema u Haxcmume KHonky «/lanee»
JI/1s1 ©30XOPHOro0 MpoLecca nokKasare/ib MOJTUTPONbI N:
paBeH 1

paBeH 0

paBeH k

+ paBeH * oo

Jins n300apHOro nmpouecca noKa3are/ib IMo/IMTPONbI n:
paBeH 1

+ paBeH 0

paBeH k

paBeH * oo

JI/is1 H30TepMHUYeCKOro npoijecca noKasare/ib MOJIMTPONbI Nn:
+ paBeH 1

paBeH 0

paBeH k

paBeH * oo

Jlns aguabaTHOro mporecca noKa3are/ib MOJIMTPONbI Nn:
paBeH 1

paBeH 0

+ paBeH k

paBeH * oo

YKaxutre Ha JAuarpamme »S B KoopauHatax I-S
nporecc:

+mporecc 1-2

riporjecc 1-3

nipouecc 1-4

rporecc 1-5

anadaTHBIN

Ykaxure Ha guarpamme »S B KoopanHatax T-S WH30XOpPHBIH

npoiiecc
nipouecc 1-2
nipouecc 1-3
nipouecc 1-4
+rporecc 1-5



YKaxure Ha AuarpamMmme » S B KoopuHaTax T—S H300apHLIii mporecc
riporjecc 1-2

ripouecc 1-3

+rporecc 1-4

riporjecc 1-5

-
-

¥ dh=c dt
Jlns1 Kakoro mpouecca crpaBeuBo Bbipakenue 0N =C dL?

Juig mporjecca 1-A
Itst ipouecca 1-B
nutst ipouecca 1-C
+ 71711 MF0OOTro Tporiecca

241
B
=1

A C
JIna Kakoro mpomecca > ¥ cripaBeA/IuBo Bbipakenue du =c dt?
+717151 mroOoro rpoiiecca
Juig mporjecca 1-A
Juisg mpouecca 1-C
[ mpouecca 1-B

e
13

IInomaae noj MMHMeH npoueccal-c-2 B py—auarpaMmme ) vV AB/IsIeTCA:

paboToii CKaTUst

V3MEHEeHUEM BHYTPEHHEH SHepruH

KOJIMYECTBOM TEIJIOTHI

+paboToli pacIpeHust

IIpy oAMHAKOBOM H3MEHeHHM o0beMarasa Hau0o/bIIaA pabdoTra pacIHIUpeHUus
COBepIIAeTCs B MpoLecce:

+1300apHOM

HU30TEpPMUYECKOM

10



azrabaTHOM
TIOJTUTPOITHOM
PaboTy paciiipenus B H300apHOM MpPoOIecce PaCCYUTHIBAIOT 10 YPaBHEHHIO:

+L =p(V,-V;)
L =0
L= len( V2 /Vl)
1
L= E(Ple —poVo)
Pa6oTy pacimpeHdsi B M30TePMHUUYECKOM MPOIiecce PaCCYMTHIBAIOT [0 YPABHEHHIO:
L=pV,-Vy)
L =0
+[ = len (V2 /Vl)
1
L= 1 (p:1Vi—p2V2)
Pa6oTy pacimupeHus B afuadaTHOM IPOIeCCe PaCCYUTHIBAKT 110 YPaBHEHUIO:
L=m R(T2 — Tl)
L =0
L=m RTITI( V2 /Vl)
mE
+tL= E( T,—-T5)

V3MeHeHue y/ie/IbHOM SHTPONUH B OJIUTPOITHOM Hpoijecce:

As = cpln =
T3
T
+As = cyln =
T
T
As = ¢, In>
]
As =0

Tema: PeanbHble ra3ssl. BogssHou nap.

Bblbepume 00uH npasuabHbIl 6APUAHM U HAXCMUME KHONKY «/lanee»
Kunenwue — 3to0:

ripoiiecc mapoobpa3oBaHus C TIOBEPXHOCTU KUKOCTU

+mpotiecc mapooOpa3oBaHusi BO BCeM 00bemMe »KUAKOCTH

Tiepexo/] BeljeCTBa U3 TBepPAOr0 COCTOSIHUS B Ta3000pa3Hoe

Tepexo/] BeljeCcTBa U3 ra3000pa3HOro COCTOSTHUS B XKHUKOEe
KoHjeHcanus — 3T0 nepexo/; BeliecTBa u3:

YKUJIKOTO COCTOSIHUSI B Ta3000pa3Hoe

+Ta3000pa3HOr0 COCTOSTHUS B >KUKOE

TBEP/IOT0 COCTOSTHUSI B ra3000pa3Hoe

TBEpJO0r0 COCTOSIHUS B JKUJKOe

Mexay BepxHell NOrPaHUYHON KPUMBOU M HIDKHEH MOTrPaHUYHOM KPUBOM
Ty K

I

"% gaxoaMTCH 00/1aCTh:
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+BJIa)KHOTO TIapa
TieperpeToro napa

CYXOT0 HaChIIIeHHOT0 TIapa
HEHACHIIIEHHOU YKUIKOCTH

o e

Ha nunun K-C (¢da3oBoii T-s guarpamMmbi) ' ¢ H,0 HaxoguTCa B
COCTOSIHUM:

KUTISALeN )KUAKOCTH

BJIQ’)KHOT'O HAaChIL[EHHOTO Tlapa

+CyXO0ro HaChIeHHOTO apa

reperpeToro rnapa

ITapameTpbl BO/JSIHOT'0 Napa ONpe/Je/IsIoT 10o:
ypaBHeHHIO cocTossHUs KnanelipoHa-MeH/jeneeBa
KPUTUYEeCKUM TapaMeTpam

CTereHu CYXOCTH

+ TabsMIIaM U JuarpaMMaM BOJISTHOTO Tiapa

YTo TaKoe cTeneHb CyXOCTH X BOASHOr0 mapa?
OTHOLLIEHHe MacChl CyXOro rapa K Macce BOJbl
+0OTHOILIIEHWe MaCcChl CyXOTo Tapa K Macce BJIayKHOTO Tlapa
OTHOIIIEHUe TeMIlepaTyphl Mapa K TemrepaType HachIll[eHus
Macca 1apoBoi dhpakijuy B eZIMHULIE 00beMa

Ec/u cTeneHb Cyx0CTH B/IaXKHOro napa pasHa 0,9, To 3T0 3HauuT:

1 xr mapa cogepxut 0,9 Kr kumnsien >kugKocTy 1 0,1 KT CyXOro HacCbIIeHHOTO Tlapa
+1 xr napa cogepxut 0,1 Kr Kurnsieun >Xugkoctv 1 0,9 Kr cyxoro HaChIIeHHOT0 napa
1 kr mapa cogep>xxut 0,1 Kr Bia)kHoro napa 1 0,9 Kr Cyxoro HachIIeHHOTO rapa

1 xr mapa cogepxut 0,1 Kr kumnsimieu >xuakocty u 0,9 Kr neperpeToro napa

Ec/u cTeneHb Cyx0CTH B/IaXKHOro napa pasHa 0,9, To 3T0 3HauuT:

1 xr mapa cogepxut 0,9 Kr kumnsiten >kugKocTy 1 0,1 KT CyXOro HacCbIIeHHOTO Tapa
+1 xr napa cogepxut 0,1 Kr Kurnsieun >xugkoctv 1 0,9 Kr cyxoro HaChIIIeHHOI0 napa
1 xr napa cogepxur 0,1 Kr B/1a)xHOro 1apa 1 0,9 Kr CyxXoro HacbILLIEHHOTO Tapa

1 xr mapa cogepxxut 0,1 Kr kumsitieu >xuakocty u 0,9 Kr neperpeToro rnapa

KuKoCTh KUNNT B yCI0BUsIX T = const. YKa)KuTe He U3MEHSIOIUNCA TapaMeTp:
+/1aB/IeHre Tapa

CTerneHb CYyXOCTH Mapa

TJIOTHOCTH Mapa

obbem mapa

ITpu Temneparype 300°C u jgaBnenuu mapa 2 MIla ompejenuts cocrosuue H,0O, ecim
TeMIepaTypa HacCbIIeHUs NPy 3ToM Aas/ieHuu 212,37°C.

+TeperpeTbii rap

BJI&)KHBIN Tap

CyXOU HacChbIIlleHHbIN 1ap

KUITAALLas BOJa

12
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@da30BoMy PaBHOBECHH0 «)KU/KOCTh-TIap» t cooTBeTCTBYeET IMHUA

(¢azoBoro nepexosa

1

2

+3

4

Kak u3MeHsieTcsl COCTOsIHHe Mapa B npouecce 1-2, u3o0pakeHHOM Ha h-s guarpamme?
1

BJIQ)KHBIU Map NePeX0IUT B TleperpeThIi

+TieperpeThiii Map NepexoAuT BO BIaXKHbIM HACHI|€HHBIN

CyXOU HacChIIIeHHbIN Map MepexoUT BO B/Ia)KHbIN HACBII|eHHBIM
rieperpeThii Tap MepexoJuT B CyXOW HaChIILIeHHbIN

Jis mpouecca neperpeBa 1 Kr nmapa no simHuM 1 (B h-spuarpamme)
h |. 1

H806XOI[I/IMOE KO0/IN4eCTBO TEIVIOThbI PAaCCUYUTBIBAETCH 110 (l)OpMYJIE:

+q :ha_hc
q=uU; — U,
q :T[S.a_Scj.
q :hc_ha

CKpbITas TenioTa napoodpa3oBaHus r — 3TO:

9Heprusi, 3aTpaurBaeMasi Ha rpeo/joJjieHre CUJI B3aUMHOTO TIPUTSKeHHWSI MOJIEKYJT XKUIKOCTH
Ter/ioTa U3MeHeHUs1 SHTPOIUU NPY KUTIeHUH

+Ter/ioTa, 3aTpaueHHasi Ha MpeBpailleHre 1 KI KUTISIer )KUJKOCTU B CyXOW HaCbIl[eHHbIN Tap
TpU HEU3MEeHHOM [laB/IeHUH

TeTJI0Ta, SKBHUBa/IeHTHAasi SHTAJIBITUN HaChILL[@EHHOTO Mapa

13



Jis nponecca 1-1 S pacmosiaraemMas pabora 1 kr mapa
BbIUNC/IAETCA M0 hopmy.ie:
[ =pav
[ =TAs
+1 =4h
=—Au
Jia uero npuMeHsiercsi T-s AumarpaMmMa NpH HCCIeJ0BaHUU TepPMOAUHAMHUECKHUX
IMKJ/I0B?
+Har/IsiJHO TIpe/iCTaB/sieT TMpOLiecChl MOABOJA W OTBOJA TEIIOThI, MpeBpallleHrsl TerioThl B
paboty
XapakTepr3yeT 3K0JIOTMUeCKYI0 YMCTOTY TelJIOBOW MalllMHBI
TOKa3bIBaeT MaKCUMaJIbHOe JaBjieHre pabouero tena
T03BOJIsIET OTPe/e/IUTh MOLIHOCTD TeIJIOBOW MallluHbI

Tema: TepmoguHaMMKa OTOKA
Bbibepume 00uH npagu/ibHbIil ApUAHM Omeema u Haxcmume KHONKYy «/[anee»

YpaBHeHMe 1epBoro 3aK0Ha TepMOANHAMUKH /ISl IOTOKA:
+dq = dh + dlyey + d( W/2)

dq = dh + dl ey
dq = dh + d( w’/2)
dq = du + pdv

Coni10Bo¥i KaHa/l npejHa3HayveH [JIA:

yBeJIMUeHus1 [aB/ieHust TIOTOKa

yMeHbILIeHUsI CKOPOCTH TTOTOKa

+yCKOpeHHUs TIOTOKa

TOPMOYKeHHUS TTOTOKa

Juddysop npegHasHaueH As:

+yBeMueHus 1aBieHus TIOTOKa

yMeHbILIeHUsI CKOPOCTH TTOTOKa

yBeJInUeHHsi CKOPOCTU TIOTOKa

TIPYZAHKUS OTIpeZie/IeHHOTO HarlpaB/ieHUsl JBYKEeHUs TOTOKa

B KaHa/1ax mepeMeHHOr0 ceyeHUsl yCKOpeHHe MoToKa CBA3aHo C:
yBeJInUeHreM /laBjieHus rasa

+yMeHbIIIeHeM /laB/ieHusI ra3a

yMeHbIlIeHHeM TIJIOTHOCTH ra3a

OXJIaXK]eH1eM ra3a

B KaHa/1ax IepeMeHHOro0 ceyeHUsi TOPMO)KeHHe MOTOKa MPUBOJMT K:
+yBeJIMUeHUeM JlaB/ieHUs rasa

yMeHblIeH’eM /laB/ieHus ra3a

yBeJIMUeHUIO TJIOTHOCTY Ta3a

yBeJIMUEHUIO TeIJIOEMKOCTH TI0TOKa
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CKOpOCTh aanaﬁaTﬂoro HCTEeYEHHUA U3 CY)KHBAKOIIET0CA COIVIAd BBIYUC/IAETCA 110

YPaBHEHHUIO:

Wy = Wy
S

wy =+/2hy +w]

+w, =2(hy — hy) + Wk

JInA ToJydYeHHs CBEepPX3BYKOBOIO TeYeHHs

HCI10/1Ib30BATb:

Cy>KUBatolI1leecsi COIyio
+ KOMOMHHMPOBAHHOE COTI/IO
PacCIIMPSIOLIUAKCS KaHas

aaddysop

Ha BbIX0J4e H3

Tabuna 3 — Kpurepun onjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[UH

KaHa/la Heo0X0oauMo

Kon u Kputepuu otieHuBaHMs ChOPMHUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHUe (YacTy KOMITETEHITHH)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTYDKEHUS COOTBETCTBYET OL[eHKE COOTBETCTBYET OI|eHKe COOTBETCTBYET OL[eHKe
KOMIIeTeHI[UH «y[IOBJIETBOPUTETHHO» «XOPOILIO» «OT/TMYHO»
(vacTu 50-64% ot 65-85% or 86-100% ot
KOMIIeTeHIUH) MaKCHMaJIbHOro Oasia MaKCUMaJIbHOTrO baia MaKCHUMaJIbHOTro Oasia
N I-6rikoc-1 CrygeHT, B ocHOBHOM, | CTyJeHT 10 CyIecTBY CTyJeHT MpUHUMAaeT
Opranu3syer 3HaeT MaTtepuart Io OTBeYaeT Ha aKTHUBHOE yJacTHe B X0/e
paborty 1o TeMaM MOJY/Ist TIOCTaB/IEHHbBIE BOTIPOChI, | TPOBEZEHUS
TIOBBIIIIEHUTO TeXHUYECKOU HO JIONTyCKaeT HeTOUHOCTH | MPAKTHUUECKUX 3aHSATHH,
9QPEKTUBHOCTH | TEPMOJUHAMUKH, B TIpY pellieHur MPaBU/ILHO OTBEYAeT Ha
SHEepPreTUYecKOro | OCHOBHOM, 3HaeT TIPAaKTUYeCKUX 3a/1ad T10 MOCTaB/IeHHbIE BOTTPOCHI
U CroCOObI TIOBBIIIIEHUS TeXHUYECKOH 10 TeMaM TeXHUYECKOH
3JIEKTPOTEXHUYECK | 3P PeKTUBHOCTU TepMO/IMHAMHKe, TOTOB K | TEPMOJMHAMUKH,
oro 000py/J0BaHMsI | SHEPTeTHUECKOTO U OpraHu3alu paboThl, croco0OeH OpraHu30BaTh
3/IEKTPOTEXHUUECKOTO | CBSI3aHHOM C TOBBIIIIEHHEM | pabOoTy I10 IMOBBIIIEHHIO
obopyoBaHus 3¢ eKTUBHOCTH 3¢ ekTUBHOCTH
SHEepPreTUYecKoro u JHEepPreTUYecKoro u
3/IEKTPOTEXHUUECKOTO 3/IEKTPOTEXHUUECKOTO
obopyZoBaHUsI obopy/i0BaHUsI
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Moayns 2. « Teopemuueckue 0CHO8bl NPeOOPA306aHUS Men/10Mbl
6 3HepzemuYecKux yCmaHO8Kax»

BomnpockI A5 cobecejoBaHUS:

1. Bropoli 3akKOH TepMOJVWHAMUKH. YC/JOBUS OCYLIECTB/IeHUsI TIPSIMBIX IL[UKJIOB,
Tepmudeckut KIT/I.

2. lukn KapHo B pv- u Ts-guarpammax. Tepmuueckuit KITJI nwmkna KapHo v ero aHanms,
Teopembl KapHo.

3. BopgsHoii riap. ®a3oBblie pT-, pv-, Ts-, hs-quarpaMmel, iporjecc mapoobpa3oBaHus B HUX.

4. OripefiesieHlie  TIapaMeTPOB BOJAbI M BOASHOTO Tapa C TIOMOIIbIO Tabmul u
hs-prarpamMmsl.

5. Pacyet Tepmo/juHaMHUYeCKHX MPOLIECCOB BOJSIHOTO Mapa Mo hs-guarpamme.

6. Lukn PenkuHa Ha BiaaxkHom nape. Tepmuueckunt KITJI nykna.

7. llukn PenkvHa Ha neperpetoM nape. Tepmuueckuit KIT/I npkna.

8. IIytu nossiienus tepmuueckoro KII/I nmkia Penkuna.

9. OCHOBBI TerI0(pUKALIUH.

10. TepmMoguHaMU4eCKui aHaus B KOMIIpeccopax. OpHocTyrieHuaToe U
MHOI'OCTYIIeHUaToe CKaTue.

11. PaboTa KoMIipeccopa B pv-AxiarpaMMe B Pa3/IAYHbIX TTPOL[ECCaX CHKATHS.

12. UccnepgoBanue 1jukia [BC ¢ ©U30XOpPHBIM MOABOJOM TeIlia B pv- U Ts-AuarpaMmmax.

13. UccnepoBanue nukiaa JIBC ¢ u3obapHbBIM MOIBOZIOM Teryia B pv- U Ts-AxiarpaMMax.

14. NccnepgoBanue 1ukia [BC co cMellaHHBIM MMOABOAOM TeIlla B pv- U Ts-guarpammMax.

15. Llukn ra3otyp6uHHBIX ycTaHOBOK ['TY € mogBOIOM Teria Ipu p=const.

16. Lukn ra3oTypOuHHBIX ycTaHOBOK ['TY € moJBo/i0M Teria Ipu v=const.

17. CpaBHuTe/nbHbIN aHamu3 LukaoB I'TY u [IBC.

18. OCHOBBI TUAPO3HEPreTUKU: OCHOBHbIE XapaKTePUCTHMKU II0TOKa BOZbl; ypaBHeHUe
Hepas3pbIBHOCTH I0TOKA KUKOCTH; ypaBHeHUe bepHysin.

19. 'mpposviHaMUuYeCcKUd Harop, TWpaBIMYeCKOe CONpPOTUBIEHWE U TM0Teps Haropa
JKUJIKOCTH.

20. OcHOBHBIE THUAPOJIOTUYECKHE XapaKTePHUCTHKH PeK: pacxoji BOAbl, paboTa BOSHOTO
TIOTOKa.

21. TIpeobpa3oBaHust 3HEPTHUY B TH/IPOIHEPTeTUUECKUX YCTAaHOBKAX.

@DoH/ TECTOBBIX 3a/JlaHUM /I/IA TEKYIero KOHTPOJ/IsA 3HAHUM 10 MOJY/TI0 2
Tema: BTopoii 3aK0H TepMOJMHAMHUKHU, TeOpPeTUYeCKHe UK/Ibl TeIJIOBBIX ABUraTesiel

Bbibepume 00uH 8epHbill apuaHm omeema u Haxcmume KHONKYy «/lanee»

Tepmuueckui KIIJl iukia KapHo 3aBUCHT TO/IBKO OT:

abCosIrOTHOM TeMIiepaTyphl TOPSiUero UCTOYHHKA

bu3nyecknx CBOUCTB pabouero Tena

abCOJTIOTHBIX /IaB/IEHUH TOPSTYero ¥ X0JIOJHOTO UCTOUHHUKOB

+abCoJIIOTHBIX TEMITepaTyp ropsiuero U X0JI0HOTO UCTOUHUKOB

OTHouleHHe padoOThHI, MPOM3BEJAeHHON [BUrarTe/ieM 3a LUK/, K KO/JHYECTBY TeILIOTHI,
MO/iIBe/IeHHOM B 3TOM LIMK/Ie OT ropsiuero UCTOYHHKA, Ha3bIBaeTCs:

K03(PUI[MeHTOM HCI0/Tb30BaHUSI TETI0ThI

Ko3(dduireHTOM TpaHchOpMaly TeTI0Thl
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+TepmuueckuM KII/I 1jpukia

X0JIOAUIBHBIM KO3 ULIMEHTOM

B pe3ysibTare 0CyIeCTB/IeHUsI KPYroBOro mpoiecca mojayueHa padora, pasaasa 90 k/Hx/Kr,
a orjgaHo oxynazuteno 60 k/Hx/kr. Onpepenurs Tepmuueckuu KIIJ nukia.

1,5

0,67

+0,6

0,4

K ra3y B kpyrosom npoijecce noasegeHo 250 k/[x/kr Tensiorel. Tepmuueckuii KII/| paBeH
0,5. HaiiTu pa6oTy, mo/iy4eHHYH0 B IIUKJIE.

+125 k/K/KT

500 K Ik/Kr

250 xIx/Kr

125 kIIx

ITouemy uks1 KapHo Ha3pIBaOT IUKJIOM H/lea/IbHOMW TeI/IOBOM MallIUHbI?

MallMHa, paboTaroirias 1o uukay KapHo, He 3arpsi3HsIeT OKPY’KaloIIy0 Cpesly

+1kn KapHo obecrieurBaeT HauBbICIIHK TepMmuueckudt KII[I mpu 3alaHHBIX TeMIlepaTypax
1I0/IBO/Ia U OTBO/A TeIl/IOThI

TIpU COBepIlleHny LWKaa KapHo mapameTpbl pabouero Tesla BO3BpAIIAIOTCS K HMCXOJHBIM
3HAUeHUSM

MarllHa, paboTarorrias 1o 1uka1y KapHo, iMeeT HauMeHbIIIe MacCy ¥ rabapyThI

Kakoi Uk peasin3yercs B 0eH3UHOBBIX JABUTaTeIsAX?

LIMKJI CO CMELIaHHbIM MTOIBOJOM TEIIOThI

LMK [userns

uuki1 KapHo

+1uka OTTO

Ny KnaccuueckKuM [luzensi — 3T0 UKII:

CO CMeLLaHHBIM MTOABOJOM TeIJIOThI

+ C IO/IBOJIOM TeTJIOThI TIPU p = COonst

C TIOZIBOJIOM TeTIOTHI TIPU V = Const

C TIOZIBO/ZIOM TeI/I0ThI ITpu T= const

Kako# MK/ peain3yercsi B COBpeMEeHHBIX AM3e/IAx?

+LMKJ/I CO CMELIaHHbIM MOJBOAOM TEIJIOThI

uuKi [dusens

uuki OTTo

uuk1 KapHo

IToaBoA Ter/I0THI B 0eH3MHOBOM JIBUTaTe/ie MPOUCXOAUT MPH:

p = const
pv*= const
+v = const
dg=0

ITogBOA TEN/IOTHI B IIMKJ/IE COBPEMEHHOTO0 JU3€e/1s1 IPOUCXO/JUT TIPH:
+p = const u v = const

pv*= const u v = const

v = const 4 v = const

dq =0wu v = const

OTBoOA Ten/I0THI B 0eH3UWHOBOM IBHTaTe/Ie 0CYIIeCTB/ISIeTCS MPH:
p=const

pv¥=const
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+ v=const

dq=0

OTBo/] TeN/I0ThI B I{UKJ/Ie [I13e/s oCyLecTB/ISIeTCA MPH:
p=const

pv¥=const

+ v =const

dq=0

OTBoOA Ten/I0THI B IMKJ/IE COBPEMEHHOT0 JU3e/Is OCYIIeCTB/IAeTCS MPH:
p=const

pv*=const

+ v=const

dq =0

v

Boioepure nukia I'TY
C MO/JBO/IOM TeIUIOTHI IIPH p = const:
LMK A

LUK b

+1ukin B

uka I’

v

Boioepure nukia I'TY
C MO/{BO/I0M TeIIOTHI IIPH V =const:
LUK A

LK b

ukn B

+1uKn I

3
g
zc

: ="
B cxeme l"a30Typ61/lHHOI/l YCTAHOBKH 3/1eMmeHThI 3 U 4 COOTBETCTBYIOT:
18




+3 - Kamepa cropaHus, 4 - KOMIIPeCccop

3 - Hacoc, 4 - 3/IeKTpUUeCcKuii reHepaTop

3 - Kamepa cropanusi, 4 - ra3oBasi TypOrHa
3 - TOTIMBHBIN 0akK, 4 - ra3oBasi TypOMHa

B nukie PeHknHa npomnecc napoodpa3oBaHHs COOTBETCTBYeT JIMHUH
1-2

4-5

3-5

+5-6

B nukiie PenkuHa nponecc KOHAEGHCAlM¥ COOTBETCTBYeT JIMHUMU
+2-3

5-6

1-2

6-1

B nukie PeHKHHa npounecc npeBpaiieHusi BOJbI B IleperpeTbii nap
COOTBETCTBYeT JIMHUM:

1-2-3
+4-5-6

3-4-5

5-6-1

Teniora B 1jMK/1Ie PeHKUHAa 0TBOJMTCA B npoLecce
1-2

+2-3

5-6

4-5
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YBenuuenue AABJ/IEHUSA p; IIPHU HEU3MEHHBIX 0CTA/IBHBIX IdPAaMeTPdX IUK/Id PeHkuHa
T

$ NpPUBOJUT K:
+yBenueHuro TepmMuyeckoro KII uukiia
He BausieT Ha Tepmuueckui KT/ uukna
yMeHbIlIeHU0 TepMudeckoro KIIJI nukiia
yBEJIMUEHUIO 3aTpaT B LIUKJIe

TensioTa B 1{uk/ie PeHKHHA MOJABOJUTCS B MpoLieccax
4-5-6

+4-5-6-1

5-6-1

3-4-5

YMeHbIlIeHHE JJaB/IeHUsA P, TPU HeM3MEeHHBIX 0CTa/IbHBIX MapaMeTpax HuK/Ia PeHKHHA
T

$ NPUBOJUT K:
yMeHbleHnto Tepmuueckoro KII/I nukna
+yBenueHuro Tepmuyeckoro KII/I rukna
He BiusieT Ha Tepmuueckui KIT/ nykna
yXy/IIeHU0 paboThI B IIUKITE
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Bbibepume HeCKO/bKO 8epHbIX 8APUAHMOB8 0MEema u Haxcmume KHONKy «/lanee»
Tepmuueckuid KI1/| nuk/ia TenjioBoro ABUrarTesis:

7. = > (50%)

92
M= q1 q
+1, = 1— = (50%)
di
Up: 21

Tabsuna 4 — Kpurepuu onjeHKH chopMHPOBaHHOCTH KOMITETEHI[AH

Kop u Kputepuu ouieHuBaHus chOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acT KOMMeTeHI 1K)
WHJYKaTOopa Ha 6a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHe
AOCTHIKEHUS COOTBETCTBYeT OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYeT OLleHKe
KOMIIeTeHLIUU «YZI0BJIETBOPUTE/IbHO» «XOpOLLIO» «OT/IMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHLIMH) MaKCUMaJIbHOTO Dasia MaKCUMaJibHOro 6asia MaKCHMaJibHOro Oasiia
N-6mkoc-1 CryneHT, B OCHOBHOM, | CTyzeHT MO CyLeCTBY CTyneHT npuHUMaeT
Opranusyer 3HaeT MaTepuall Io oTBeyaeT Ha aKTUBHOe yyacTue B
paboty no TeMaM MOZY/Is TI0CTAaBJ/IEHHbIe BOIIPOCHI X0Jie IPOBe/leHUst
TIOBBIIEHUIO yCTpOWCTBA U 10 YCTPOUCTBY U [IPaKTUYeCKoro
5(Q(PeKTUBHOCTU | NIPUHLUIIOB TIPUHLIAITY 3aHATHUS, TIPABUJIBHO
SHepreTUUecKoro | npeobpasoBaHUs ripeoOpa30BaHus TETIOTHl | OTBeUYaeT Ha
u teriotel B I'TY, ABC, | 8 I'TY, ABC, I[ITY uIl'DY, | nocraBjieHHbIe
anekTporexHuueck | [ITY ul'9Y, B HO J0IyCKaeT HETOYHOCTU | BOIIPOCHI I10

oro obopyoBaHuUs

OCHOBHOM, 3HaeT

TIpU pellieHnr

YCTPOMCTBY U

CriocoObl TIOBBILLIEHUS] | MTPaKTUUeCKUX 3aZiau 1o TIPUHLIUITY
3¢ deKTHBHOCTH TeIJIOBOMY pacueTy rpeoOpa3oBaHus
HepPreTUYecKoro u SHepreTUYeCcKux teryiotel B I'TY, IBC,
3/IeKTPOTeXHUUYECKOr0 | YCTaHOBOK, FOTOB K IITY u I'DY, criocobeu
obopyZioBaHUst OpraHu3aLuy paboThl, OpraHu30BaTh paboTy
CBSI3aHHOM C ITOBBILLIEHVEM | I10 MOBBIIIEHUIO
53¢ (eKTUBHOCTH 5¢(peKTUBHOCTH
SHepreTUYeCcKoro u SHEepreTUYecKoro u
3/IeKTPOTEXHUYECKOT 0 3/IeKTPOTEXHUYECKOTO
obopyZioBaHUst o0bopy/I0BaHUsI

Mopaynsb 3. «OcHoébl meopuu mensa006mMeHa»

BOHPOCBI AJIA COﬁECE,E[OB&HPIH:

Tema: TenaonpogodHocmb

1. HazoBute wusBecTHble BaMm crioco0bl

rnepeHoCa TeIMJ0ThI

B TBepPAbIX Te/laX, XUIKHUX U

ra3000pa3sHbIX CpefiaX. YKaKUTe MeXaHU3M IepeH0Ca TeIyIOThl B K&XK/IOM Cydae.

2. [laiiTe TOHATUE TeI/IONPOBOAHOCTU. [IpuBeAuTe [Ba TIpaKTAUECKUX TIpUMepa Iipoliecca
TEeTIONPOBOAHOCTH.
3. UYto Ha3bIBaeTcsi TeMmIiiepaTypHbIM mojiemM? [loHSITME CTalMOHApPHOTO W HECTALMOHAapHOI0

TeMITepaTyPHOTO TIOJS.

4. YTo Ha3bIBaeTcsl rpaZilieHToM TeMriepaTypbli? O6o03HaueHue, eIMHULbI U3MepeHus], (Gr3nUecKUil

CMBICIJI.
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5.UT10 Ha3plBaeTCsd TeIVIOBLIM MOTOKOM, IIOTHOCTBIO TeIUIOBOrO MOToKa? Mx obo3HaueHue,
B3aUMOCB$I3b, eJUHUL|bl U3MepeHUs.

6. Uro xapakTepu3yeT KO3(QHLMEHT TerIonpoBOAHOCTH Marepuana? Ero obo3HaueHue u
eZIUHULbI U3MepeHUSl.

7. OCHOBHO#1 3aKOH TeIJIONPOBOJHOCTH. MaTeMaTHueckoe BblpakeHHe U (hOpMY/TMPOBKa.

8. 3anuiuuTe BbipakeHUe 3akoHa Pypbe uepe3 TeII0BOM MOTOK. [10sCHUTEe BeTMUMHBI, BXOJSALIMEe
B HETO.

9. 3anuiuuTe BbIpa)keHUe 3akoHa Dypbe [/1s1 ye/IbHOr0 TerioBOro noroka. [losicHuTe BesIMUrHSI,
BXOZSLLKe B HEero.

10. 3anummTe TepMUYeCKOe COMNPOTUB/IEHME TEIIONPOBOAHOCTU IUIOCKUX U LAJIMHIAPUYECKUX
CTEHOK.

11. Ko3dduimeHT TemnyionpoBOAHOCTA M ero (u3nueckuii cMbica. PakTopbl, BAUSIOLIME Ha
KO3(DpUI[eHT TerI0NpOBOIHOCTH.

12. Kak paccuuThIBaeTCsl CTallMOHApHAas TeIUIONPOBOJHOCTh uepe3 OJHOC/IOMHBbIE TIJIOCKHe
cteHKU? [10SICHUTH BeIMUMHBI, BXOSLME B PaCUeTHOe ypaBHEHHMeE.

13. KoaduipeHT TemIonpoBoAHOCTH BIQYKHOTO WM CyXOT0 BO3zyxa 0oJbliie U rouemy?

14. Kak  paccuuThiBaeTcs CTallMOHapHasi  TeIvIOMPOBOJHOCTb  4Yepe3 O/IHOC/IOMHbIE
LWIMHAPHUYECKHe CTeHKH?

15. Kak  paccuuMThiBaeTCsl  CTallMOHAapHasi  TeIJIONPOBOAHOCTb  uepe3  MHOTOC/TOWHbIe
LWIMHAPHUYECKHe CTeHKH?

16. 3aBucUT M KO3 ULMEHT TelI0oNpOBOAHOCTH Marepuasna OT BeJIMYMHbI TEIJIOBOrO TMOTOKa,
NIPOXOZALLIero yepes 3TOT MaTepyan?

17. [Mokaxxute rpapuK HU3MEHEHWs] TemrepaTypbl MO TOJIMHE T[JIOCKOM CTeHKA B CUCTEMe
KOODJMHAT t-X, yKa3aB HallpaBJieHre TeIlJIOBOr'o [0TOKa.

18. 3akoH pacnpefeneHusi TeMIiepaTypbl MO TOJILMHE LWIUHAPUUYecKoro cios. Ilokaxurte B
cucTeMe KOOpJVYHaT t-r.

19. Kak paccunTbiBaeTCs CTaljMOHApHasi TeIJIONPOBOAHOCTb uepe3 MHOIOC/IOWHbIE [JIOCKHe
CTeHKH!?

20. Copmynupyiite 3akoH Dypbe, MpPUBEAUTE €r0 MaTeMaTHUeCKOe BBbIDa)KEHWe U OObSCHUTE
CMBICJI 3HAaKa «MUHYC» B 3TOM 3aKOHe.

21. 3anuinTe, KaKk paCcCYMTHIBAETCSl CTaLMOHAapHasl TeIIONPOBOAHOCTb /IS [IBYXC/IOMHOMU
TMJIOCKOM CTeHKHU?

22. TlokaxkuTe rpadvK M3MeHeHUs TeMIlepaTypbl B CHCTeMe KOOpAWHAT t-X [/s1 ABYXCIOWHOU
TJIOCKOM CTeHKH, eC/IU MepBbii CI0M Jyullle BTOPOro MPOBOJAUT TETLIO.

Tema: KoHeekmugHbili menioobmeH

1.Yto HasbBaercs Teruiootaauver? [lpuBeaunTe [Ba MpakTMYeCKMX IIpUMepa mnpoLecca
TeIJIO0TJauH.

2. ChopmMynupyiiTe W 3anMilNTe OCHOBHOM 3aKOH KOHBEKTMBHOIO TeIIOOOMeHa, ITOsICHUTe
BXOZALUe B HETO BeJIMUUHBI.

3. KakoB (¢u3mueckuii cMbIc/1 KO3(Q@ULIMEeHTa TeIUIOOTAAaul, U Kakue (akTOpbl B/IWSIOT Ha ero
BEJIMUUHY?

4. YTo Ha3bIBaeTCsl KOHBEKIIMeH, BU/bl KOHBEKLIMY, UX BIMSIHUE Ha NPOL[eCC TeJIo0TAauM ?

5. OT kakux (pakTOpPOB 3aBUCUT UHTEHCHBHOCTH TEPeHOCa TeIIOThl OT MOBEPXHOCTHU TBEPZOro
Tesla K cpefie, oO0TeKaromeii ero?

6. 3anuiLKTe KpUTepUaabHOe ypaBHeHHe, OIHKChIBaKolee MpOLIeCcC TeryIooTAauu TPy CBOOOAHOM
KOHBEKLIUH.

7. 3anviumTe KpWTepuUaJbHOEe ypaBHEHHe, OIHKChIBalolllee TeIooTAayy NpU BbIHYKJEHHOU
KOHBEKLIUH.

8. 3anuiunre, Kak paccuMThiBaeTcsl Kputepuid HyccenbTa, ¥ UTO OH XapakTepu3yer.

9. 3anuiuuMTe, KaK paCCYMTHIBAeTCSI KPUTepUM PelHO/b/ICA, M UTO OH XapaKTepU3yer.

10. Yto xapakTepusyeT Kputepuii I'pacrocga 1 Kak oH onpeziensieTcs?
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11.Yro obmero u B ueM pa3/iuuue TPU pacueTe TerIOOTAaud B YC/IOBUSX eCTeCTBEHHOU
KOHBEKI[UU [17is BeDTUKAIbHOM Y TOPU30HTaIbHOM TPYObI?

12. Yro xapakTepu3yeT Kputepuii [IpaHAT/s 1 Kak OH orpefiensercs?

13. 3armmiuTe ypaBHeHuWe HpioToHa-PuxmaHa u 00BsiICHUTe (GU3WUECKWUH CMBICT BeTMUMH,
BXOZSIINX B 3TO ypaBHeHue. Kakoli TeriooOMeH OHO OTMChIBaeT?

14. Kakuve pe>KWMbl JBWKeHMsI Ccpefibl pa3nuuaroT? OxapaKTepusyiTe WX B/UsSHME Ha MPOLecc
TeIJIOOTJauH.

15. Kakoli Kpurepuii XapakTepu3yeT BbIHY)XAEHHYIO KOHBeKIMt0? 3amnuiiuTte GopMyny A/s ero
orpezeeHusl.

16. Kakoii kpurepuii xapakrepu3yeT CBOOOJHYIO KOHBeKIMIO? 3amuiivrte (OpPMyny AJs ero
orpe/eneHusl.

17. Paccka)kuTe, KaKk MOYKHO UHTeHCU(UI[MPOBATh TIPOL[ECC TeT/I00TAauH.

18. Yro xapakTepr3yeT KO3(PPULMEHT TeMI00Tjauu U OT Yero 3aBUCUT?

19. Yto Ha3bIBaeTCs MOrpaHUUHbIM CJI0EM U KaK OH B/IMSIeT Ha MPOLeCC TeriooTAauun?

20. UTo Takoe TepMHUUeCKoe CONPOTUB/IEHHE TEIVIOOTAAUM U KaK ero MO>KHO pacCUMTaTh?

21. Yto xapakrepu3yeT K03((HUIMEHT TerooTAaur, Kak OH 0003HavaeTcsi M KaKyr0 Pa3MepHOCTb
MMeeT.

22. 3anuiunTe BhIpakeHHWe /11 pacyeTa MOTOKA TeIIOThl, OTAaBaeMoM NMoBepxHOCThIO F 3a ognHy
CeKyHly B cpefly, TeMriepaTypa KOTOPOI HIKe, TemMriepaTypbl CTEHKH

23. 3anuuITe ypaBHEHMe, OMUChIBAIOLlee MPOLIECC TEMNOOTAAUM ¢ 1 M’ MOBEPXHOCTH CTEHKH.
OOmbsicHUTe 3HaUeHHe BXO/SIIUX B 3TO yPaBHEHHe BeJTMUMH.

Tema: Tennonepedaua

1.Yto Ha3biBaeTcs Tervionepenaueii? IlpuBeauTe [Ba NpakTUYeCKWX TMpHUMepa Mpolecca
Terionepesayuy.

2. 3anuilMTe ypaBHeHHe Terionepefauu, o0bsicHUTe (GU3MYeCKUd CMBICT BeJIMUMH, BXOJSIIMX B
5TO ypaBHEHUe.

3. Uto xapakTepu3yeT Ko3(pQULMeHT Teruionepefaud, U Kak OH OIpejeseTcss Mpu Iepejade
Ter/I0Thl Yepe3 MJIOCKUe CTeHKU?

4.YTo xapakTepusyeT JIMHEHHbIA KO3(DQULIMEHT Terornepejaud, U KaK OH OIpefessieTcsl MpU
repeziaue TeI/IOThl Yyepe3 LUINHAPHUYECKHe CTeHKHU?

5. Kak paccuurarh Teruiornepezauy uepes IJIOCKMe CTeHKU? IlosicHUTe BXogsllMie B ypaBHeHHe
BeJINUMHBI.

6. Kak paccuurath Iponjecc Teruiornepejaud 4Yepe3 LWIMHApUYecKde cTeHKU? [loscHute
BXOZSIIMe B YpPaBHEHHE BeJINUMHBI.

7. 3anuiuuTe BbIpakeHUs1 TEPMUUECKOr'0 COIPOTUBJ/IEHUS TeIljIoNepeauu [/1s IIJIOCKUX CTeHOK.

8. 3anuilnTe BbIPA)KEHHsI TEPMUUYECKOTO COMPOTHUBJIEHUs] menjionepedayu Ajis LUATUHPUUECKUX
CTEHOK.

9. Ha3HaueHwMe TerIoBOM U30JISAL[MU U YCIOBHE ee BhIOOpa.

10. 3anuiuuTe ypaBHeHUe Telionepejayd U Ha30BUTE MeTO/bl MHTEHCHU(PUKALIMU 3TOT0 MpoLiecca.

11. Kak orpejiesisieTcsi TepMUUYeCKOe COMPOTHUBJIEHUE mernjionepedayu uepes MaoCKue CTeHKU?

12. 3anuimTe BbIpa)KeHUWe [JjIsi pacueTa TepPMHYeCKOTO COIMPOTHB/EHUsI menjionepeoauyu uepes
MHOT'OCJIOVHbIE TJIOCKHE CTeHKU

13. Kak u3MeHSTCS TemnaonoTepy uepe3 OJWH KBaJipaTHbI METP KUPIMUYHOM CTeHbI 3/laHusl, ec/iu
Ha Hee HAHECTH C/I0H TyKaTypku? OBOCHOBATH C MIOMOIIBIO JOPMYJIBI.

14.B 4yem oOT/MuMe TMPOLECCOB TeIVIOOTAAYM U Teruionepesauu? [loaTBepaute oOTBeT
YPaBHEHUSIMU.

15. 3anuiuTe, Kak onpefienuTb KO3(QQULMEHT Tersonepejayd /s JABYXC/IOMHOW TMJIOCKOM
CTeHKU?

16. 3anuiuTe BbIpaXKEHWe [/ pacyeTa TepPMMUUECKOTO COIPOTUB/IEHUS menjionepedayu
JIBYXC/IOMHOU IJIOCKOW CTEHKHU.

17. 3anuinTe ypaBHeHUe Teruionepeauu Jjisi Terio00MeHHOro anmapaTa. [TosicHuTe BXosII1e B
Hero BeJIMUUHBI.

23



18. [JaliTe CpaBHUTE/IbHBIM aHaAW3 MPAMOTOYHOM U TMPOTUBOTOUHOM CX€M JBHKEHUs
TeTJIOHOCUTENIeM.

19. Kakasi cxema JBM>KEHUS TETIJIOHOCUTE/IEN B TeTVIO0OMEHHUKE TIPeIOUTHTe/TbHeH U rmoueMy?

20. 3anuimTe ypaBHeHUs TeTJIOBOro OasaHca v TerionepeAaun Jijist Terio00MeHHOro afrapara.

21. Kak ompezenstorcs cpefHeapudMeTHuecKuii U cpefHesorapuMUUecKuii TemrepaTypHBbI
Harop B T/0 anmnapaTte?

@DoHJ TeCTOBBIX 3afilaHUM /I TeKYIllero KOHTPOJIsA 3HAaHUM 10 MOAY/II0 3

Tema: Tens10npoBoOAHOCTH

Bbibepume 00uH 8epHblil apuaHm omeema u Haxcmume KHoNky «/lasee»
TemmnepaTypHoe 1moJie — 3TO:

3HayeHue TemIiepaTyphl B CTEHKe

3HauyeHue TemriepaTyphl B cpefie

+COBOKYITHOCTb 3HAUeHHUM TeMIlepaTyp B CTeHKe W/ Cpejie B JaHHbIi MOMEHT BPeMeH!
COBOKYITHOCTb 3HaUEHUU TemrepaTyp B IIPOCTPAHCTBe

MN30TepMuyecKasi NOBePXHOCTH - 3TO reoMeTPpHUeCKOe MeCTO TOUeK, TeMneparypa B
KOTOPBIX:

HeoZIMHaKOBa

CTal[MOHapHa

+0/IMHAKOBa

He CTallOHapHa

Teny0Bo# MOTOK — 3TO KOJIMYECTBO TENJIOThI:

+TiepeZiaBaeMoe B e JUHUIY BPEMEHH Uepe3 MPOU3BOJIbHYIO TOBEPXHOCTh

repe/ilaBaeMoe B eJMHUIY BpEMEHU Uepe3 eIMHUYHYIO TUIOIIa b

yuacTBYIOlIee B TETUIO0OMeHe

TIPOXOZsIiee B eIMHUIY BPEMEHH uepe3 eJUHUUHYIO IUION[a/ib TIPU IPaJUeHTe TeMIepaTyphl,
PaBHOM eIUHUIIE

B 3aKkoHe Dypbe BeKTOP TeI/I0BOro I0TOKa HalpaBJ/leH:
TaK ke, KakK U BeKTOp rpaZjueHTa TeMriepaTyp

TakK ke, KaK ¥ BeKTOp KO3 ULeHTa TeryIonpoBOJAHOCTH
MIPOTUBOIIOJIOXKHO BEKTOPY Temreparyp

+TIPOTUBOMOJIOXKHO BEKTOPY rpaJiueHTa TeMriepaTyp

CornacHo 3aKoHy @ypbe BeKTOp IVIOTHOCTH TeI/IOBOr0 MOTOKA, NepejaBaeMoro
TeN/IONPOBOHOCTHIO:

00paTHO TPOTIOPI[MOHAJIEH TPAZIUEHTY TeMITePaTyPhI

00OpaTHO TPOTOPI[MOHAJIEH TPAaJIUEHTY TeMITEPATYPhI, B3ITOMY C 00paTHBIM 3HAKOM
+TIPOTIOPLIMOHA/IEH TPA/IMeHTY TeMIepaTyphl, B3ATOMY C 0OpaTHbIM 3HAKOM
TMPOTOPLIMOHAIEH FPAIUEeHTY TeMIlepaTyphbl

Bbipaxenue 3akoHa Dypnbe:

q= —A/gradT

q= —1/(AgradT)

+q = —AgradT
=—gradT
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Ko3¢dpumueHT NponopijHoHa/ILHOCTH A B ypaBHeHUH Pypbe XapaKTepu3yeT CIoCO0HOCTh
AQHHOTO BelecTBa:

OTBOJIUTH TEIIOTY

HarpeBaTbCsl

OXJTKAATHCS

TIPOBOJIUTH TETIOTY

1 2
[
N
Kako# cioit ™ HMeeT HaMMeHbIUN K03()(UIHeHT Ten/I0NpPoBOAHOCTH?
cnou 1
+cou 2
ciou 3
TI0 PUCYHKY HeJIb3sl OTIpe/ie/TUTh
YKakute pa3MepHOCTh KO3()(UIjHieHTa Tel/I0NMPOBOJHOCTH A:
+BT1 /(M:K)
Br/(M*-K)
Bt/ M
THw/(m-K)
Ten0Boil MOTOK Yepe3 IVIOCKYI0 CTeHKY:
TIPSIMO TIPOTIOPLIMOHAIEH TEPMHUUYECKOMY COMPOTUB/IEHUIO CTEHKU
+ MPSIMO TIPOTIOPLIMOHA/IEH Pa3HOCTU TeMIiepaTyp
obpaTHO TIporopiroHaneH Ko3(pPUIMeHTy TeTIoNPOBOJHOCTU
oOpaTHO TIPOTIOpLIMOHAIeH TeMIlepaTypamM
Ten/i0Bo# MOTOK uepe3 M/IHHAPUYECKYI0 CTeHKY:
TIPSIMO TPOTIOPLIMOHAJIEH TOJILMHE CTeHKU
TIPSIMO TIPOTIOPILIMOHATIEH TeMIlepaTypamM
+ 00OpaTHO TIPOTIOPIIMOHAIEH TEPMUYECKOMY COTIPOTHUBJIEHHUIO TETJIOTIPOBOAHOCTH
00paTHO TIPOTOPI[MOHAJIEH TeMIIepaTypam
PacnipepiesieHne TemnepaTypbl B 0JHOPOAHOM IVIOCKO# CTeHKe 0CyIIIeCTB/ISIeTCS M0:
norapuMUUecKoi KpuBou
+TIpsSAMOM
napaboste
runep6oJie

3

S q=const

iy
PacnipejiesieHue TeMnepaTyphbl ~ B OJHOPOJHON IW/IMHAPHUYECKOH CTEeHKe
OCYILIeCTBJISIETCHA 0:
KpPUBOM
MIpSIMOM
napabose
+ jiorapudmMuuecKoil KpuBO
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TepMuueckoe CONPOTUB/IeHHE TEN/IONPOBO/JHOCTH NJIOCKOH OJJHOPO/HOM CTeHKH:

R =16
+R = /A
R=1/4

R = l/ﬁlndg/dl
Tele/I‘-IECKOE COMpPOTUBJ/ICHHUE TEIJIOIIPOBOAHOCTH lll/lJII/IHApIrI‘-IECKOﬁ OAHOPOAHOFI CTEeHKH:

t
t; \
;t:,

OnpejieuTh yjenbHbIi Temmosoii motok ° & | ecsm m3BecTHsI t; = 300°C,
t,=200°C, 6=100mMm, A =1 Br/Mm-K:

100 Bt/™m*

+1000 Br/m’

1 Br/m*

0,1 Br/m*

Tema: KoHBeKTUBHBIHN TeI/I000MeH

Bbibepume npasuibHbIll 6APUAHM U HaXcMume KHONKYy «/lanee»

IIpouecc Tenyi000MeHa MeX/ly MOBEPXHOCTHIO TBEP/Or0 Tejla U JKHAKOCTBIO (ra3om)
Ha3bIBaeTCA:

Terviornepejauen

+TeryiooTnauen

TeIJIONPOBOJHOCTHIO

TeI/I0eMKOCTBIO

YpaBHeHue, onuchIBaLiee NMPOLecC Ter/JI00TAAYM:

Q= AF AT

Q=kF AT

+Q=a F AT

Q=AFgrad T

B ypaBHennu HbroToHa-PrixMaHa TensioBo# NoToOK NpPsAMO NPONMOPIMOHAIeH:
+ pa3HOCTHU TeMIlepaTyp +

TeMrnepaTypam

K03 dulIMeHTy Terionepeaun

rpajIueHTy TeMIlepaTypbl

Teopust moj00Msa NPUMeHsIeTCsI /I/IA ONHCAHUA MpoLecca:

TeIJIOIIPOBOJHOCTH

Tervionepesaun
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+ TeII00Tauun

TeI/I00TBO/a

Ko3¢pdunueHT Ten/100TAaYM o paCCUUTHIBAETCA U3 KPUTEPHA/ILHOI0 yPaBHEHHSA:
PeiiHosb/ICa

[IpanaT/s

+HyccenbTa

['pacroga

O pexxumMe TeueHHs KHJKOCTH B TPy0ax CyAsiT 10 KPUTEPHIO:
+PeliHoNBACaA

IIpanatiia

Hyccenbsta

['pacroda

Ko3¢duiueHT Ten/100TAauu o XapaKTepu3yeT:
CIIOCOOHOCTD CTEHKH OT/AABaTh TETUIO

+ MHTEeHCHBHOCTH MPOILiecca TeryiooTAaun

¢dur3uyecKre CBOMCTBA Cpe/ibl

WHTEeHCUBHOCTH MPOIiecca TeryIoNpOBOIHOCTH

Ykaxure pasMepHOCTb K03(uijueHTa Ten100Tjauu o:

Bt /(M-K)
+Bt/(M*K)
Bt/ m°
Ix/(m-K)
Ilpu pacuyere Tem100TAAYH BHYTPH TPYOBI 3a onpeje/SIIOIINNA pa3mep
ol S

o P R

e it x
d « |8

t X
IMPpUHUMAETCA:

+BHYTPEHHUM AraMeTp TPYyObl

Hapy)KHbIN JaMeTp TPyObI

TOJIIIMHA CTeHKU TPYObI

JJTMHA TPYOBI

Ilpu nonepeyHoM 00TeKaHNHU OAMHOYHOM TPYObI 3a onpe/e/IAI0IHH pa3Mep

NMPUHUMAETCH:
BHYTPEHHUM JilaMeTp TpyObl
+HapY)XHbIM AaMeTp TPyObI
TOJIIIMHA CTeHKU TPYObI

JJTMHA TPYOBI

BoIHy)XAeHHas KOHBeKILUs BO3HHKAeT 0KO0JI0 Tel/I00TAalolied MOBePXHOCTH 3a CYeT:
TeI/IOBOT0 PACIIUPeHUsT HarPeTou XXUAKOCTH
+/1eHiCTBUSI BHEIITHero UCTOYHWKA (BeHTU/ISITOpa, Hacoca, ...)
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TEeTJIOBOT0 PACLLIMPeHUs TeMI00Tarolel TOBEPXHOCTH MaTepuasa
TEeTJIOBOT0 U3/TyUeHust

KpuTtepuaibHoe ypaBHeHHe, ONUChIBaloIiee Nponecc TerIo0Tauu npH cBo6oHoi
KOHBEKI[UH:

Nu =c (Re Pr)"

+Nu = ¢ (Gr Pr)"

Nu = c Re"Pr™

Nu = ¢ Gr" Pr'™

KpuTtepua/ibHoe ypaBHeHHe, ONKCHIBAKOIIee MPOIecC TeII00TAauH IIPH BbIHYX/AeHHOM
KOHBEKI[UH:

Nu =c (Re Pr)"

Nu = ¢ (Gr Pr)"

+Nu = c Re" Pr'"

Nu = c Gr" Pr'"

Tema: Tersioo0MeH u3/TydueHHEM

Bbibepume npasubHbili 6apuUaHm U HaAXcmMume KHonky «/lasee»

Tesa, mor/iomawas CnoCOOHOCTb KOTOPHIX He 3aBHCHUT OT JA/THHBI BOJIHBI, HA3bIBAIOTCH:
+ abCOMIOTHO UEPHBIMU TeJlaM

abCoJIIOTHO CepbIMU TeJlaMU

CepbIMU TejlaMu

abCosmoTHO Oe/TbIMU Te/laMH

B 3akone Ctedana-bosbipMaHa jiydyencnyckaTe/IbHas cCioco0HOCTh Tena E:
TIPSIMO TIPOTIOPIIMOHAIbHA abCOMIOTHOM TeMIiepaType BO BTOPOM CTeTieH!
+ MPsIMO TIPOTIOPI[MOHA/IbHA a0COMIOTHOM TeMIlepaType B YeTBEPTOM CTeleH!
o0paTHO TIPOTOPI[MOHAIFHA TeMIIepaType BO BTOPOU CTeTleH!

MpsIMO TIPOTIOPL{MOHaIbHa TeMIlepaType B UeTBePTOM CTeleHU

3akoH Ctedana—bosnbiMaHa Jjisi aDCOTIOTHO YePHOT0 TeJia:

+E = Co (T/100)*

E = C (T/100)*

E = £(T/100)*

E = C (T/100)

M3/1y4aT 4 NOrJIOMAKT JIYYHCTY SJHEPruio:

He

O,

+CO,

N, u CO

3axoH Credana-bosibliMaHa /i ceporo Tesa:

E = Co(T/100)*

+E = C (T/100)*

E = £(T/100)*

E = C (T/100)

Co0cTBeHHOE H3/TydyeHue ceporo Tesia E 3aBUCHT OT:

TeMIiepaTypbl

COCTOSIHUSI TIOBEPXHOCTH

+TemrepaTypbl U COCTOSTHUSI TIOBEPXHOCTH

JTUHBI BOJIHBI
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Tesio Ha3bIBaeTCsi aDCOIIOTHO Y€PHBIM, eC/TH:

A+R+D=1
+R+D =0
D=0
A=0

CyMMa noTOKOB COOCTBEHHOI'0 U OTPA)XKEHHOT'0 Te/IOM H3/Ty4YeHHs Ha3bIBaeTC:
CTMEeKTPaJbHOM MJIOTHOCTBIO TIOTOKA U3/TyYeHUsT

VIHTerpajibHbIM U3/1yuYeHreM

+3¢dPeKTUBHBIM U3TyUeHUeM

CeIeKTUBHBIM U3/TyUeHUeM

Kaxkoe 13 Te/1 IpH NPOYMX PAaBHBIX YC/I0BUAX HMeeT Hau0O0/IbIIYI0 HHTeHCUBHOCTH
U3/Iy4YeHus?

CO CTereHbI0 UepHOTHI & = 0

CO CTereHbI0 YepHOTHI & = 0,5

CO CTereHbI0 uepHOTHI & = 0,9

+CO CTereHbt0 YepHOThI € = 1

C noBbIllIeHHEM TeMIlepaTypPbl MAKCUMYM UHTEHCUBHOCTHU U3/TyYeHMSI:
0CTaeTCsi MPe>XHUM

CMelljaeTCs B CTOPOHY Oosiee IJTMHHBIX BOJTH

+CMelaeTcsi B CTOPOHY 60Jiee KOPOTKUX BOJIH

He VM3MeHseTCs

VHTeHCMBHOCTD JIy4HCTOr0 TeIyI000MeHa YMEeHBbIINTCS, eC/TH:

MOBBLICUTh TeMITepaTypy M3/1y4yaeMoro Teja

yYBe/TMUUTh CTeTeHb YePHOTHI U3/Ty4yaeMoro Tesa

+YMEHBIIUTD CTeleHb YePHOThI U3/TyuaeMOoro Tesa

VM3MEHUTb TeMIlepaTypy MU3/1y4aeMoro Tesna

Kucnopoa O, u a3ot N,, Bxojsiue B COCTaB BO3yXa:

+TIpO3payYHBbI 151 TETJIOBOT0 U3TyUeHUs

00/1a/1a10T 3HAUUTE/TLHOM ITOTJIOIIATeTbHOM CITOCOOHOCTRIO

00/1a/1at0T 3HAUUTETLHOM U3/TydaTe/IbHOM CITOCOOHOCThIO

00/1a/1at0T 3HAUUTETLHOM U U3/TydaTeTbHOU, U TIOT/IoI[aTeTbHON CTTIOCOOHOCTHIO
CooTHOIIIeHHe MeX/y H3/TyuaTe/TbHON CrI0COOHOCTHIO ceporo Tesia E u abcomoTHO
yepHoro E, npu oguHaKoBO# UX TeMIepaType:

E = EO

E > E,

+E < E,

E~ Eo

IToTOK Ty4HCTON IHEePruu pacCYUTHIBAETCA M0 YPABHEHUIO:
Q=kF(T,-T))

+Q = Cy &gy F [(T/100)* - (T1/100)*]

Q=aF (T, -T))

Q=AF(T,-T)) /8

29



Tema: Tertonepegaua. Tern1000MeHHBbIe anmapaThI

Bbibepume npasu/bHbili 6apuUaHm u HaAMcmume KHonky «/lasee»
Tenionepegaya - 3T0 MPOLECC NepeHoca TeJI0ThI:

OT ropsiuer cpejibl K XOJI0AHOMU

+0T ropsiuer cpefibl K X0JI0JHOM yepe3 pa3fe/siiolyl0 UX CTeHKY
OT XOJIOJHOU CpeJibl K ropsiueil uepes pasie/isitfollyt0 UX CTeHKY
OT XOJIOAHOM XKUJKOCTH K ropsiuen

B ypaBHeHHH Tel/ionepe/iauy TeM/IOBOU MOTOK:

MpsIMO TIPOTOPL{MOHA/IeH Pa3HOCTU TeMIlepaTyp Ha MOBEPXHOCTU CTEHKU
+TIpSIMO TIPOTOPL{MOHA/IEH Pa3HOCTU TeMIepaTyp Cpej

o0OpaTHO TIporopLoHanieH Ko3pGUIeHTy Terionepeaaun
00paTHO TPOTOPI[MOHAJIEH TeMIlepaTypam

B ypaBHeHNH TenionepeAayu uepe3 UIKMHAPHUUYECKYI0 CTeHKY TeNn/i0BOM MOTOK:
+TIpSIMO TIPOTIOPI{MOHaeH K03hUIMeHTy Terionepejauun
00paTHO TPOIOPI[MOHAJIEH PA3HOCTH TEMITePATyP

obpaTHO TIporopiivoHaneH Ko3(ppuiiueHTy Terionepeaaun
oOpaTHO TIpOIIOpLIMOHAeH TeMIiepaTypamM

YpaBHeHue Tenionepesayu:

Q: F (Tcl_ TCZ) /Rk

Q: kF (Tcl_ Tc2)

Q: aF (Tc_ T)K)

+Q=k F (T)u— Txe)

Ko>¢dunueHT Tenionepeaun xapakrepusyer:

CTOCOOHOCTD CTEHKH TIepe/iaBaTh TeTjio

WHTEHCUBHOCTb MpoLiecca TerjiooTAauu

+ MHTeHCHUBHOCTh Mpoliecca Teryionepeaauu

VHTEeHCUBHOCTh MPOLiecca TeryionpOBOJHOCTH

Ykaxute pa3mepHocTh K03¢¢uinuenra rensionepeaaun k:
Bt/(m-K)

+Bt/(M*K)

Br/m°

Iow/(mK)

TepMuueckoe CONMpPOTHUB/IEHUE TeIIONEepejaul uepe3 0AHOC/IOMHYH0 IVIOCKYI0 CTeHKY:

1 4 %]
1 R 1
R, = —In—
0 am1+ 24 d1+a3d3
1 1
RU: —4 —
xy 5]
)
R,= -
0= 2

Teny1000MeHHHMKOM HA3bIBAKT anmnapar, NpeJHa3HaueHHbIH /JIf:
+HarpeBa OJIHOW Cpe/ibl 3a CUeT repefjauu TeIyioThl OT IPyror

MO/IBO/IA TEIJIOTHI K TETJIOHOCUTEJISIM

co00I1eHYs TETVIOThI OJHOMY U3 TeTJIOHOCHUTe el

OTHATHSA TeIJIOTHI OT TOPsiYero TeryIOHOCUTe st

Kakoii xapakTep HuMeeT Telyio00MeH B TeIJIO00MEeHHBIX anmaparax?
TeI/IONPOBOJHOCTh

Ter/I00Tjava
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+Teruionepejaya

TEeIJIOBOE U3TyYeHHue

PekynepaTuBHBIM Ha3bIBAeTCA TEIJIOOOMEHHHUK, Y KOTOPOTro:

MPOUCXOAUT Mepesiaua TeryIoTbl OT OJHOTO TeTVIOHOCUTEJIS K APYTOMY

repejiaya TeryioThbl OT OAHOTO TETIJIOHOCUTEIS K IPYrOMY OCYIIeCTBIISIETCS uepe3

pa3/iesisolIyI0 X TPaHuLly pa3jena
+Iepesiaya TeryIoThl OT OJHOIO TEIJIOHOCUTEJIS K IPYrOMY OCYLIeCTBIISIETCS uepe3

paszesistoLIy0 UX TBEPYIO CTEHKY

repejilaya TerioThbl OT OAHOTO TEIJIOHOCUTEJIS K IPYyTOMY OCYLIeCTBJISIETCS uepe3
pas/ie/sItoLIYI0 UX XKUAKOCTh

PereHepaTUBHBIM Ha3bIBAeTCA TEIJIO0OMEHHHUK, Y KOTOPOTO:

repejiaya TerIOThbl MEXXY ABYMSI JKUAKOCTSIMU OCYILIECTB/ISIETCS Uepe3 pa3ze/IstoLy 0 CTEHKY
HarpeBaeMasi >XUJKOCTb MOJ/Ty4aeT TeIVIOTY OT CTeHKHU

oOMeH TeryIoToU OCYIeCTB/SeTCS MPYU CMeIITMBAaHWY Topsiueii U XO/0JHOM KUKOCTeH
+0/JHa U Ta ’Ke MOBEPXHOCTb HarpeBa OMbIBAETCS TO TOPsTUe, TO XOIOJHOU KUAKOCTbIO
CMecHTe/TbHBIM Ha3bIBaeTCA TEI/I000MEHHHK, Y KOTOPOro:

repefiaya TeryiOTbl MEXAY ABYMSI KUJKOCTSIMU OCYILEeCTB/ISIeTCS uepe3 pa3esistolyt0 CTeHKY
+00MeH TeII0TON OCYITeCTB/SETCS TTPU CMEIIMBAHUH TOPSTUeH U XOI0HOM >KUJKOCTeH
O/IHA U Ta ke TIOBEePXHOCTh HarpeBa OMbIBAeTCS TO rOpsiuel, TO XOJIOJHOM JKUJKOCTHIO
HarpeBaeMasi >XUJKOCTb MOJTydaeT TeJIOTY OT ropsiuen >XKUJAKOCTH

Ec/u B Ten1000MeHHHKE ropAYasi U X0/I0fHasA )KUAKOCTH MPOTEKAK0T:
rapasiie/lkHO ¥ B OJTHOM HallpaB/IeHWH, TO TaKasl CXeMa Ha3bIBaeTCsl MPOTUBOTOUYHOU
rapasiie/IbHO Y B pa3HbIX HallpaB/eHUsIX, TO TaKasi CXxeMa Ha3bIBaeTCsl MPSIMOTOYHOM
+Tapasuie/ibHO M B OZJHOM HamnpaB/ieHUH, TO TakKasi CXeMa Ha3bIBaeTCs TIPSIMOTOUHOM
rapasuie/ibHO M B Pa3HbIX HallpaB/eHUsIX, TO TaKasi CXeMa Ha3bIBaeTCsl TPUTOUHOM
Ec/1u B Teni000MeHHHKeE Topsiuasi ¥ X0/10/JHas )XUJKOCTH MPOTEKaIOT:
rapasiie/lkHO ¥ B OJTHOM HallpaB/IeHWH, TO TaKasi CXxeMa Ha3bIBaeTCs MPOTUBOTOUYHOU
+TapasieJibHO M B Pa3HbIX HallpaB/eHUsIX, TO TaKasi CXeMa Ha3bIBaeTCsl TIPOTUBOTOYHOM
B pa3HbIX HalpaB/IeHUsIX, TO TaKasi CXeMa Ha3bIBaeTCsl epeKpeCTHOU

rapasiie/lbHO Y B Pa3HbIX HallpaB/eHUsX, TO TaKasi CXxeMa Ha3bIBaeTCsl MPUTOUYHOU
IToBepXxHOCTD, HEOOX0AUMAA [I/Isl MepeauM TeMIOThI OT rOPsYero TerIOHOCUTE/IA
XO0JIOAHOMY OMpejie/isieTCsl U3 ypaBHeHUsA:

TervIoBoro OasmaHca

dypbe

+Teruionepejauu /s TeriooOMeHHUKA

HrroToHa-Puxmana

YpaBHeHHe TemionepejauH Jijisi TeN/I000MeHHOro anmapara:

q =k (tx1 —tx)

Q=oaF (t - t1)

+Q :FkFAtcp

Q= H_u (tml - tmz)

IIpu Kakoii cxeMe ABI)KeHHUS TeIUIOHOCUTeIel TpedyeTcss MeHbIas II0MIaAb
MOBEPXHOCTH TeII000OMeHa B Ten/I000MeHHBIX anmnaparax?

MPSIMOTOUYHOM

+TPOTUBOTOUHOU

repeKpecTHOM

TEeI/IOCheM He 3aBUCUT OT CXeMbI [IBKEHUS
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Tabuna 5 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETE€HI[HI

Kog u KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HavMeHOBaHUe (4acT KOMMeTeHI 1K)
WHJUKaTopa Ha 0a30BOM ypOBHE Ha TMOBBIIIIEHHOM YPOBHE
JOCTKeHUsI COOTBETCTBYET OLIEHKe COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIeHKe
KOMITeTeHI U «yJlOB/IETBOPUTETLHO» «XOpOLI0» «OTJIAYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MakCUMaJibHOTO Oasia MakCcHUMasibHOro Oasia MaKCHMaJIbHOro Oasiia
N -6rkoc-1 CrtygeHT, B OCHOBHOM, | CTygeHT Mo CyLeCcTBY CTyneHT npuHUMaeT
Opranusyet paboTy | 3HaeT MaTepuas 1o OTBeYaeT Ha aKTHUBHOE yJacTue B
T0 MOBBILLIEHHUIO crnocobam repeHoca MOCTaB/IeHHbIe BOMPOCHI X0/ie IPOBe/IeHHs
3¢ dheKTUBHOCTH TEeI/IOBOU SHEpPruu, o criocobam mepeHoca MPaKTUUeCKOro
9HEepPreTUUeCKOro U | 3HaeT CriocoObI TEeTJI0BOM SHepryu, HO 3aQHATUS, TTPABU/IBHO
3/IeKTPOTEXHUYECKOT | TIOBBIIIIEHUST JIOTTyCKaeT HeTOYHOCTH OTBeuaeT Ha
0 obopyoBaHus 3¢ deKTUBHOCTH TIpU pellleHnur MOCTaB/IeHHbIE
SHEepreTUUecKoro u MpaKTUYeCKUX 3aau To BOITIPOCHI 10 CIIOCcoOaM
3/IEKTPOTEXHUUECKOTO | TeOPUU TeriooOMeHa, repeHoca TeryIoBou
obopyoBaHust rOTOB K OpraHU3aliiu 9HEPTH1H, CII0cobeH
paboThI, CBSI3aHHOM C OpraHu30BaTh paboTy
TIOBBILLIEHHUEM T0 TOBBIILIEHUIO
3¢ deKTHBHOCTH 3¢ eKTUBHOCTH
HEepreTUUecKoro u HEepPreTUYecKoro u
3/IeKTPOTEXHUYECKOT0 3/IeKTPOTEXHUUECKOT0
000opy/i0BaHUs 000pyZI0BaHUsI

2 OOEHNBAHMWE IITMCBMEHHbBIX PABOT CTYJAEHTOB,
PEI'JTAMEHTUPYEMbBIX YYEBHbBIM IIV/TAHOM

ITucbmeHHble pabombl He NpedyCMOmpeHbl yuebHbIM NAAHOM.

3 OIIPEJE/IEHUE PE3YJ/IBTATA

IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NTPOMe)KyTOUHOM aTTeCTaLlUM 10 AUCLUIIIUHE 3K3AMEH.

OLEHOYHBIE MATEPHAJIBI 1 CPEJCTBA [OJI ITPOBEPKU
C®OPMINPOBAHHOCTU KOMIIETEHLIUN

ITKoc-1. CriocoGeH o0CymiecTB/JIATh MOHMTOPHUHI TeXHHYECKOr0 COCTOSIHHSA
000py/J0BaHMA MO/[CTAHI[UN Y/IEKTPHUECKHUX CeTeH.

3ajiaHusl 3aKPBITOr0 TUIIA

BbiGepume o0uH npagu/ibHbIU 8ApuaHm omeema

2

i g=
1. B cxeme ra3oTypOMHHON YyCTAaHOBKH

3
s
dmin

|
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3/1eMeHThI 3 U 4 COOTBETCTBYIOT:




+3 - Kamepa cropaHus, 4 - KOMIIpeCccop

3 - Hacoc, 4 - 3/IeKTpUUeCcKuii reHepaTop

3 - Kamepa cropanusi, 4 - ra3oBasi TypOrHa
3 - TOTIMBHBIN 0akK, 4 - ra3oBasi TypOMHa

2. K rasy B kpyrosoMm mnpoijecce noaseaeHo 250 k/[k/kr temnorbl. Tepmuueckun KIIJI
paBeH 0,5. PaboTa, mo/iyueHHasi B IIUKJIE:

+125 x/K/Kr

500 kIx/Kr

250 k/Ix/Kr

125 k/Ix

3. TensioTa B uK/ie PeHKHMHA 0OTBOAUTCA B mpoLjecce
1-2

+2-3

5-6

4-5

BHAaHHH OTKPLITOr0O THUIIA

ITpakmukoopueHmupoeaHHble 3a0aHus

1. IlpoBeguTe anam3 nukiaa [IBC ¢ KOMOMHUPOBAHHBIM MO/JBO/IOM TEIUIOTHI.

IMpasunbHbili omeem. 1lUK/I COBpeMEHHOTO [u3e/ii COCTOUT W3 TIPOLIECCOB:
aguabatHoro ckarus (1-2) pabouero Tema (Bo3myxa); M30XOpPHOro (2—3) C IMOABOAOM
TeIIoThl (;, U M300apHOro (3—4) ¢ MoABOJOM TeIula (;,CrOpaHusl TOI/IMBA B Cpeje
HarpeToro CXaToro BO3Ayxa, aauabatHoro (4-5) ¢ pacmmpeHueM pabouero Tesa
(pabouwmii X0/ TIOPIIHS) ¥ M30XO0PHOTO (5—1) C OTBO/IOM TETIIOTHI .

P T
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XapakTepuCTUKHU LIUKIIa:

B
£= ﬂ—l— CTereHb CKATHS;
2

Py

A= 5, — CTeIeHb N30XOPHOTO TOBBIICHHUS /IAB/IeHUS,;
2
Uy

p = 5. — CTemeHb IpeJiBapUTe/IbHOrO (1306apHOTO pacIIpeHus).
3

KommuecTBO MOZiBeIEHHOM B ITUKJ/IE TEIJIOThI:
q1= 1y + q1p = c9(T3 — T3) + ¢, (T, — T3)
Ko/muecTBo 0TBeIEHHOM TEIJIOTHI:
qz =cy - (Ts —Ty)
Pabota 1ukna:
lo =91 —q3,

2. TTosicHMTe PUHLUI PadoThI ra30TyPOMHHOM YCTAaHOBKH, ialiTe CXeMY.
IIpasunbHbili omgem.

s £ KC : %3

Cykatelii B Kommpeccope K Bo3ayx (B aguabatHoM mporiecce 1 — 2) mocTyriaer
B Kamepy cropaHusi KC, Kypaa TmoOAaércs TOIUIMBHBIM HacocoM TH >xupkoe
roprouee. ['openne npoucxoaut B Kamepe cropanusi KC (mpouecc 2 — 3) npu
MOCTOSIHHOM JlaBieHUUd (WM TIOCTOSTHHOM 00beMe) C TOABOJIOM TervioThbl (.
[TpoayKThI cropaHusi coBepiaroT paboTy (mporjecc aguabaTHOro paciivpeHUs rasa
3 — 4) B ra3oBoii Typbune I'T, ipeoOpa3ysi TETUVIOBYIO SHEPTUI0 B MeXaHUUeCKYIO
9Hepruro BpaileHus: poropa. OTpaboTaBiiiie Ta3bl BBITYCKAIOTCS B aTMOCchepy, rie
OTZAl0T TeIVIOTY (o IIPY ITIOCTOSIHHOM [laBJIeHUU.

5. W300pa3ure cxeMy nmapora3oBoi YHepreTuuecKou ycraHoBku. [Tosicuure.
IIpaeunbhbili omeem. Ilapora3oBbie yCTaHOBKM — 3TO YCTAaHOBKWU, B KOTOPBIX
OJTHOBPEMEHHO UCIIOJb3YIOTCS 2 pabourx Tesa: ra3 U map.
KC




I'T — 2a3z08as mypbuHa; OI" — anekmpozeHepamop; I1K — napoeoti komen; I1I1 — naponepezpesamesb;
ITH — numamenbHblili Hacoc; K — koHOeHcamop ; I1T — napogas mypbuHa; BK—8030ywHbIli KoMnpeccop;
KC — kamepa czopaHusi; TH — monausHblli Hacoc; I1-nodozpesamets.

Puc. Cxema napo2a3080li ycmaHoeKu:

6. lV3o00pa3sure mNPUHIUNHAIBHYK) CXeMy MNapOTyPpOMHHOM YCTAaHOBKH.
ITosicauTe.
ITpasunbHblili omeem.

d4 1
N MKk

o

cly

Oxnam,uamu.\aﬂq 2
BOoAa

ITK — napoeoti komen (napozevepamop), T — napogas mypbuHa, SI" — 3nekmpozeHepamop,
K — koHOeHcamop, H — Hacoc.
Puc. IMpuHyunuanbHas cxema napomypOUHHOU yCMAaHOBKU.

7. 3006pa3ure 1iuk/ PeHKMHA Ha HaChIIleHHOM Tapy B PV auarpamme.
ITpasuabhbiti omeem. IlosicHuTeE.

=3

P > ‘I' ?3 Kou.qfucamp 2
Vkp % ‘{/

9d-

1-2 — aduabamHoe (dq=0) pacwupeHue napa 8 mypbuHe c cogepueHuem none3Hol pabomnl Pg;

t5 — enadcHbIll HacbiweHHbll nap (BHII); 2-3 — uzobapHo-usomepmuyeckull
(p; = const; t; = const) npoyecc koHOeHcayuu BHII 8 koHOeHcamope; t3 — koHOeHcam (800a 8
COCMOSIHUU HACblujeHus1) ¢ napamempamu Pa, to; 3-4 — aduabamuoe (dq=0; v= const) cacamue 800bl 8
Hacoce, ygeauueHue 0asneHuss om Pz 0o P ; t4— He kunawas eooa; 4-5 —nodoepes 800bl 00
memnepamypbl KuneHusi npu 24 =const; t— kunswjas eooa ¢ napamempamu P4, tq; 5-1 — npespaujeHue

600bl 8 nap 8 naposom Konvie npu pq = COTlSt,t: const.

8. N300pa3ute npuniunuansHyro cxemy TIII. ITosacHure.
ITpasunbHblli omeem.

35



)

ITK — napoeoti komen, T — napogas mypbuHa, OI" — anekmpoeeHepamoP, I1 — nodozpegamesb,
H — Hacoc, TII — nompebumenb menaoeotl 3Hepauu.
Puc. IlpuHyunuanbHas cxema TOL].

Jatime pazeepHymbiii omeem Ha 80npoc

3. B Kakux C/1yyasix NOBbIIIAeTCA IKOHOMUYHOCTH MK/1a PeHKuHa?
IIpasunbHbili omeem. DKOHOMUUYHOCTH L[MKJ/Ia PeHKUHA MOBBILLIAETCS TIPU:
- yBeJIMYEHWM Hada/bHbIX MTapaMeTPOB Tapa (TeMrepaTyphl t, U JJaBlIeHUs p;)
Y, KaK C/1e[ICTBUe, epexo/l Ha rMeperpeThiy Map,
- TIOHWKeHUU KOHEYHOT'O JaBJ/IeHUd ps,
- IIpUMEeHeHWH IPOMEeXXYTOYHOI'0 Iieperpesa mnapa,
- WCII0/Ib30BaHUM pereHepariuu,
- TIpYMeHeHUH TerIo(UKaLUU.

4. 3a cuet uero yBesmuuBaercs tepmuueckuii KII/l B pereHepaTUBHOM LIUK/Ie
Penkuna? [laiite cxemy.
IIpasunbHblli omeem.

IT — nodoepesamens, I1IK — napoeoti komen, T — naposas mypbuna, OI" — anekmpoeeHepamop,
K — koHOoeHcamop, H — Hacoc.

[Map, yacTuHO OTpaboTaBilMii B TypOUHe, HArlpaB/seTcs B MOZAOrPeBaTe/b.
B mnoporpeBarene map OTAaeT TeIUVIOTY IIMTaTe/lbHOM BOJeE, HarpeBas ee OT
TeMIlepaTyphl t;3 , pABHOM TeMrepaType HachIlLeHUs], B3SITOM TIpU p, (t3~30°C), 10
TeMIepaTypbl MUTaTe/JbHOW BO/bl, 3HAUWTE/JBHO MpEBbILIAIOIed TeMrnepaTypy 3a
HacocoM (tpg = 130 + 285°C). Ilpu 3TOM paboTa mapa 3a I[UK/I HE MeHSeTCS.
O(bheKTUBHOCTh 1MK/Aa YBeIWUYMBAETCS 3a CUYeT YyMeHblleHUs TMOABOAUMOMN
TeIVIOThl (; (T.K. TIATaTe/ibHasi BOJA Yy)Ke Harpeta [0 TeMnepaTypbl tpg>ts).
Tepmuueckuu KIT/l nukna PeHkrHa:
o=
h, — h;
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Tepmuueckuii KI1/] pereHepaTUBHOIO LIUK/IA:
reg _ 1~ o

?? e —
hy — hng,
npuueM, hpg > p3. Jons mapa, uayiero Ha TOJOTPeB BOAbI, cocTaBiseT 25-35%, a
KII nukiia yBenuuuBaetcs Ha 10-12%.

OxoHuaTesbHbIe — pe3ysbTaThl  00yueHWs  (hOopMHpOBaHUSI  KOMITeTEHLIUMN)
OTIpe/IeNISIIOTCs TIOCPeJCTBOM IepeBofia 0aiioB, HabOpaHHBIX CTY/IEHTOM B IIpOLiecce
OCBOEHMUs! IUCLIUIIVHEGI, B OLIeHKU:

— 6a30BbIN ypoBeHb C(HOPMUPOBAHHOCTA KOMITETEHLIMH CUMTAeTCS JOCTUTHYTHIM,
ecd pe3ynbTaT oOOyueHHsT COOTBETCTBYeT OLleHKe «yAOBJeTBOpUTenbHO» (50-64
PEUTHHTOBBIX OasIoB);

— TMOBBILLIEHHBI ~ ypPOBEeHb  C(OPMHUPOBAHHOCTU  KOMIIETEHL[MM  CUMTAETCs
JIOCTUTHYTBIM, €C/I pe3y/bTaT 00yueHHsI COOTBETCTBYeT OI[eHKAM «xopomio» (65-85
PEUTHHTOBBLIX 0a/II0B) U «OTAMYHO» (86-100 peHTHHTOBBIX 6asIoB).

4 TIOPSI/IOK ITPOBEJEHUA IIOBTOPHOU
IMMPOMEXYTOUYHOH ATTECTAIIVN

dopMa NTPOMeKyTOUHOM aTTeCTaLUH 110 AUCLUIVIMHE 5K3AMEH.

@OoH/I OLEHOYHBLIX CpPEeACTB [Jis TPOBEJIeHUs] TMOBTOPHOM IPOMEXYTOUYHOM
aTTecTaliuM (OpMUpPYeTCS W3 UWC/ia OLEHOYHBIX CPEACTB MO TeMaM, KOTOpble He
OCBOEHBI CTYJIEHTOM.

IIpumeuaHue:

JoroHuTeIbHbIE  KOHTPOJIbHbIE  WCIBITAHWS — [POBOASTCA  JJI1  CTYZEHTOB,
HaOpaBimx meHee 50 0OamwioB (B cooTBeTCTBUU C «[lo/io)keHWeM O MOAY/IBHO-
PEUTUHTOBOM CUCTEMEY ).

Tabma 6 — Kpurepuu oneHKH ¢(h)opMHUPOBAHHOCTH KOMITETE€HITHI

Kputepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UU

Ko/ v HaMeHOBaHUe WHIMKaTOpa (UacTy KOMITeTeHI[1N)
JIOCTYKeHUST KOMIeTeHLIWMH (YacTu Ha 6a30BOM ypOBHe
KOMIIeTEeHLUM) COOTBETCTBYET OLIeHKe «y/JOBJIETBOPUTETHHO»

50-64% oT MakcumasibHOro basia

3HaeT MaTepuas 1o TeMaM MOJYJIsS TeXHUUeCKOM
U-6r1koc-1 Opraau3syeT paboTy mo TEePMO/IMHAMHKH, YCTPONCTBY W MPUHLIUITY TTpeobpa3oBaHust

TMOBbIIIeHUI0 3()(PeKTUBHOCTH teriotel B ['TY, IBC, TITY u I'9Y, criocobam repeHoca
SHEepreTUUecKoro u TeTJIOBOM SHEPryH, 10 CYIeCTBY OTBeuaeT Ha IOCTaB/IeHHbIe
3/1eKTPOTEXHUUYECKOTO BOIIPOCHI, TOTOB OPraHW30BaTh PabOTY I10 TIOBBIIIIEHUIO
obopyoBaHust 3¢ deKTUBHOCTH SHEPTreTUUYeCcKOoro U 3/1IeKTPOTEXHUUYEeCKOT0
obopyioBaHus
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