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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney lapses A.b.
IIpenoaBaTenn Waermvdmnarop __ |R75964319-GarlayevAB-ab831ea] A.b. I'apsieB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
g%’gg?gs;’[‘g?{i];{oﬁ Ceepenua o Bnagensue L3N M3
Bnageney Poranes A.H.
pOorpaMMel Wpermudnratop Rb056badd-RogalevAN-6233a280 A.H. Poranes
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
3aBe;[y}o]_qu/'1 CeepeHuna o snagensue U3MN M3K
Bnageney Poranes A.H.
BBINYCKAIOIIEH Kadeapbl Waenmnbnatop Rb956badd-RogalevAN-6233a28D A H. Poranes
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOEKTHO-KOHCTPYKTOPCKOU JEATEILHOCTH B chepe
TEIJIOOHEPTETUKU U TETJIOTEXHUKHU
N]I-3 3HaeT ycTpOMCTBO, MPUHIIUAI PAOOTHI M IPUHUMAET 0OOCHOBAHHBIC TEXHUYECKHE
pelieHus mpu pa3paboTKe CXeM U/WIIH KOHCTPYKIIUN YIHEPTeTUYECKOTO 000Dy I0BAHUS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. KonTponbHas padota Nel «Pacuer pekynepaTUBHBIX TEII00OMEHHUKOBY, (KoHTponpHas
pabora)
2. KonTponbHast padota Ne2 «Pacyer BbIIapHBIX, CYHIMIIBHBIX U IEPETOHHBIX YCTaHOBOK
(KonTpoawpHas pabora)
3. PacuetHoe 3ananue «TemnnoMaccooOMEHHbIE annapaThl - pELICHUE PAKTUYECKUX 3a/1a4»
(Pemenue 3amay)
4. Tect Nel «Knaccugukarus TeriooOMeHHOTo 000pynoBanus. OCHOBHBIC OIIPEICICHUS 1
nousatus» (TectupoBanue)
5. Tect Ne2 «IlapameTps! BiaxkHoro Bo3ayxa» (TectupoBanue)
6. Tect Ne3 «[IpuHIMI AEHCTBHS TEIUIOOOMEHHBIX alaparoBy - TECT MO JEKIUIM
(TectupoBanue)

®Dopma peanuzaruu: YctHas hopma
1. KonnokBuym «OCHOBBI IPOEKTUPOBAHMS U pacyeTa TEIJIO0OMEHHBIX alnapaToB
(KonmnokBuym)

BPC aucuunjainubl

7 ceMecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen mUCHMIIHHEI KM: 1 2 3 4 5 6 7

Cpok KM: 4 8 10 12 14 15 15

Bunas! TennooOMeHHOro 060pyA0BaHUS U
o01rye Moaxobl K UX pacueTy

Ob6nacTu npuMeHEeHUs U KJIacCU(PUKaIH
TEMI000MEHHOT0 000PYI0BaHUS TETIJIOBBIX
AIIEKTPOCTAHLIUH, TEIUIOBBIX CETeH, + + + + + + +
IMPOMBIINIJICHHBIX TEXHOJOTUYCCKUX YCTAHOBOK,
WH)KEHEPHBIX CUCTEM 3/IaHUi.

Bunast u MeToasl pacuera
TEMI0MAacCOOOMEHHOT0 000pyI0BaHUs




Termnmonepenaromme ycTaHOBKU

PexymneparruBHbIC TEIII000MEHHBIE anmapaThl + + + + +
PerenepaTtuBHbIE TETUIOOOMEHHBIE AIITAPATHI + + + + +
CMmecuTenbHbIE TETNTIO0OMEHHUKU + + + +

Tennoncnonbsylomne YCTaHOBKH

BrinmapHbie ycTaHOBKH + + + +
CymuipHble yCTaHOBKH + + + +
[Teperonnsie U peKTU(PUKALMOHHBIE YCTAHOBKH + + + +

CrneunanbHble BOIPOCHI

BcnomoratensHoe 060pyioBaHHE
TETUIOMCIIONB3YIOIUX yCTaHOBOK. [Tog6op

+ + +
OCHOBHOI'O ¥ BCIIOMOI'aT€JIbHOI'O
000pyTI0BaHUs.
MukpokaHalbHbIE TEJIO0OMEHHBIE aNapaThl + +

Bec KM: | 12 20 10 12 20 1 25

$O6m1as yacts//IJ1s1 MPOMEKYTOUHON arTecTanuud

BPC kypcoBoii paGoTbsl/mpoeKTa

7 cemecTp
Beca KOHTpOJIBHBIX MepONIpUsATHiL, %
Nunekc KM-1 KM-2 KM-3 KM-4
Pa3znen nucuuninHb

KM:

Cpox KM: 8 12 14 15
TeroBoi pacuer +
KOMIIOHOBOYHBIN 1 TMAPABINYECKUN pacyeT +
IToxroroska PII3 +
IToaroroBka ueprexen +

Bec KM: 30 30 10 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N JI-3mk-1 3HaeT yCTpOHCTBO, | 3HATH: Tect Nel «Knaccudukamus rermmoooMeHHOro 06opynoBanus. OCHOBHBIE
MIPUHIIUTL paboThI U | OCHOBHBIE METO/IBI pacyeTa | ompezaeneHus u nousatus» (Tectupopanue)
IPUHUMAET OOOCHOBaHHbBIE | TEMJIOMAaCCOOOMEHHOIO KontponbHast padora Nel «PacueT pexynepaTuBHBIX TEIIIOOOMEHHUKOBY,
TEXHUUYECKHUE DEIICHUsl MpH | 000pyI0BaHUS (KonTponbsHas pabora)

pa3paboTke 12707003
KOHCTPYKIUHI
HYHEPTreTUYECKOro

o0opynoBaHus

CXEM

MPEATIPUSATHI, BXOJSIIETO B
coctaB 00BEKTOB
TETUIODPHEPTCTHKY H
TEIIOTEXHUKHU

OCHOBHBIC TEPMHHEI,
oTnpeAeNeHUs ¥ MOHSATHS
(IpUMEHUTENIBHO K
TEMIOMAacCOOOMEHHOMY
000pyI0BaHUIO
MIPEANPUSATHIT), OCHOBHBIE
BHUIBI TETUIOHOCUTEIICH,
MIpUMEHsIEMbIE B
TETMJIOMacCOOOMEHHOM
000py/IOBaHUH, UX CBOMCTBA
1 XapaKTePUCTHKH

YMeTs:

COCTaBJISITh M PACCUNTHIBATH
ypaBHEHUS TEIIOBOTO
OanaHca U Terionepeaauu
JUTSL TETIIO0OMEHHOTO
000pyI0OBaHUS PA3TUYHOTO

Tect Ne2 «ITapameTps! BiaxkHoro Bo3ayxa» (TectupoBanue)

Tect Ne3 «[IpuHumn aeicTBUS TEIO0OOMEHHBIX allapaToBy - TECT 110
nexuusaM (Tectuposanue)

KontponbHast pabora Ne2 «PacueT BbIIapHBIX, CYLIIHIBHBIX U IEPErOHHbBIX
ycranoBok» (KoHTponbHas padoTa)

PacuerHoe 3a1anue «TenmomMaccooOMEHHbIE annapaThl - peleHue
MpakTUUecKux 3aaau» (Pemenue 3amaya)

Konnokuym «OCHOBBI TPOEKTHUPOBAHUS U pacueTa TEerI000MEHHBIX
anmnapato» (Koynoksuym)




Ha3HAYCHUS
paccUnTHIBATh MPOLIECCHI
CMEIICHUS B CMECUTEIIBHBIX
TEeTJI000OMEHHUKAX U
armapaTax BJIQKHOTO
BO3/1yXa

MIPOBOJIUTH 1TOI00D
PEKyIepaTuBHOTO U
pEereHepaTHBHOTO
TETJI00OMEHHOT O
o0opynoBaHus,
BBIITyCKaeMOTO
OTEUCCTBEHHBIMH U
3apyOeKHBIMU
NPEANPHUITUSIMH, B
COOTBETCTBHUH C HX
(GyHKINOHATIHLHBIM
Ha3HAYCHUEM U
TpeOyeMbIMU
XapaKTepPUCTHKAMH, a TAKXKE
MPOBOIMTH TEILIOBBIC U
THPABINYECKUE PACUETHI
TENII000MEHHOTO
000pyZI0BaHUS U €ro
OT/ICJIbHBIX JIEMCHTOB
paccunTHIBaTh OCHOBHBIE
PEKUMHBIC U
KOHCTPYKTHUBHBIE
napameTphbl
TETIOUCIIONB3YIOLIETO
TEMIOMacCOOOMEHHOTO
000pynoBaHus (CYIINIBHBIX,
BBINIAPHBIX, IEPETOHHBIX




YCTaHOBOK,
PEKTH(PHUKAITMOHHBIX
KOJIOHH)

UCIIOJIB30BATh MPOTPAMMBI
pacyeToB XapaKTEPUCTUK
TETIOMAacCOOOMEHHOTO
obopymoBaHus
aHAITM3UPOBATh U
HCIIOJIb30BaTh HH(OPMAIIHIO
O HOBBIX TUIIAX U
KOHCTPYKIIHSX
TETMIOMAacCOOOMEHHOTO
o0opynoBaHus, NPUHLUIIAX
WX JICHCTBUS, METOJIaX UX
pacuera u MpOEKTUPOBAHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect Nel «Knaccudpukanus TenioooMeHHOro ooopyaoBanus. OCHOBHbIE
omnpeeJieHUs U MOHATHS

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpouenypa mpoBefeHHsi KOHTPOJIBHOIO Meponpusitus: TectupoBaHue paccuutaHo Ha 5-10
MUHYT M TPOBOJUTCS B KOHIIE MpakTudeckoro 3aHATusA. CTyneHTaM pa3faroTcsi JMCTBI C
Bomnpocamu. B kaxxzom BapuaHTe 3aJaHus 10 6 BOIIPOCOB C BapHaHTaMu OTBETOB. Ha HekoTOpbIe
BOIIPOCHI HY>KHO OTMETHTh HECKOJIBKO BAPHAHTOB OTBETA, YTOOBI OTBET CUMTAJICS MPABUIILHBIM.

Kparkoe cogepxanue 3agaHus:
Bo16paTh npaBUIIBHBIN OTBET U3 MPEJI0KEHHbII BApUAHTOB

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE METO/Ibl pacuera 1.Bapuanrt.1.. Ha3BaTh o0Gnactu npyuMeHeHus
TEIIOMAaCCOOOMEHHOTO TEIJIO0OMEHHBIX aIlapaToB:

o0opyoBaHus IpEIIPUITUH,

BXOJSIILIET0 B COCTaB OOBEKTOB a. DHEpreTHKa

TEIJIOOHEPTETUKH U TEIJIOTEXHUKHU b. rermocHabxenue

C. IPOMBIIIICHHOCTh

d. Tparcnopt

€. B OBITY

f. cenbckoe X035CTBO

g. HUYETO M3 BBINICTIEPEYHCICHHOTO
h. Bce U3 BhIIETIEPEUNCIIEHHOTO

2. Ilo npuHIUNy AEMCTBUS TEMJIO0OMEHHUKH Pa3JENISIIOT
Ha:

a. pazuaTopHbIe

b. cMecuTenbHbBIC

C. KOHJICHCATOPHBIE

d. cymmiabHbIe

€. pereHepaTuBHBIC

f. pekTHdUKAIIMOHHBIC
g. BBITIAPHBIC

h. koxyxoTpyOHBIE

I. CEKIIMOHHBIE

J. cTanbHbIC

k. OapabaHHBIE

|. TerioMaccooOMeHHBIE
M. KBa3UMOHOXPOMATHYECKHUE
N. MIaCTHHYATHIC

0. Kanopudgepbl

P. oxX1aguTeIbHBIC

. BO3yX0-BO3AYIIIHBIC
I'. KOHBEKTOPHBIC




vk wnN e

S. MEJIHbIE

{. cipalbHO-HABUBHBIE
U. peKyIepaTUBHBIC

V. Harpesaronue

W. apoBble

X. JaTyHHBIE

3. Haubonee a3 pexTrBHOIM cXeMOW ABMKCHUS
TEIJIOHOCHUTENCH B TETNIOOOMEHHHUKE SIBIISICTCS:

a. MPSIMOTOYHASI.

b. onHOXOMOBASL.

C. IPOTHBOTOYHASI.

d. ueTbIpexxomoBasl.

€. IIePEeKPECTHOTOYHASL.

f. cxema ¢ IByMst XO1aMH I10 TOPSYEMY TEITIOHOCHTEITIO
U YETBIPHMsI XO/IaMH 110 XOJIOJJHOMY TEIUIOHOCHUTEIIIO.
g. CIIO)KHasi CXeMa TOKa.

4. Yto sgBisercs ITOBCPXHOCTBLIO TemiooOMeHa B
CMECHUTENbHBIX TEII000MEHHBIX annapaTax?

a. IOBEPXHOCTh Pa3/AEIAIOLIEH CTEHKU TPYO
b. moBepXHOCTh TOGPUPOBAHHBIX TUIACTUH
C. IOBEPXHOCTh HACAJAKU

d. cMOYCHHAs MOBEPXHOCTh HACAIKH

€. IOBEPXHOCTb Karelb U CTPYH KUAKOCTU
f. HH4ero U3 BhIIETIEPEYNCICHHOTO

g. BCE U3 BBIILIECNIEPEUUCIEHHOTO

5. Kakue TenjaoHOCHUTENN MOTYT IIPUMEHSTHCS B
KOXYXOTPYOHBIX TETNTIOOOMEHHHUKAX ?

a. raz-ras

b. BO31yX-ABIMOBBIE Ta3bI

C. BOAA-AbIMOBbIE rasbl

d. Bo3ayx-Boaa

e. BOAa

f. BogaHoM nap

g. Macno

6. UTo sBIIMETCS LUEIBI0 TOBEPOYHOTO pacyeTa?

a. ompenenenrne KodhHUIMEHTOB TEIII00TAaYN

b. onpenenenne ko3 hunreHTa TeIIonepe1avn

C. OIpeJIeIeHNe TUTOIAId TOBEPXHOCTH TETIO00OMEHA
d. ompenenenre TEMIOBOW MOITHOCTH TETUIOOOMEHHHKA
€. OIpeJIeIeHne TEMIIEPATyp TETIOHOCUTENEH Ha BBIXOJIE
f. onpeaeneHne temnepaTtyp TennoHocuTesien Ha BxXoae

g. onpegeneHne KOHCTPYKTUBHbBIX XapPaKTEPUCTUK
TennoobmeHHoro annaparta

h. onpegeneHne nageHnAa gasaeHunA TennoHocuTenem

i. onpeaeneHne MoLLHOCTU, HEOBXOAMMOM ANA NPOKAYKK




TennoHocuTenen
5. j. onpeaeneHune TONLLMH SNEMEHTOB KOHCTPYKLMK U
NPOYHOCTU COeANHEHNI
6. k.onpeneneHue 3aTpaT Ha NPOU3BOACTBO TENN00OMEHHWMKA,
nogbopa oNTUManbHbIX PEXKMMOB PaboTbl U KOHCTPYKTUBHbIX
napameTpoB annapaTta
|. BCE U3 BblLENepPeYnCIeHHOrO
M. HUYEro M3 BbllEeNepeyncaeHHoro

o N

Onucanue MKAJbI OICHUBaAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. KonrpoJabHas padora Nel «Pacuer pekynepaTuBHBIX TeIJI000MEHHUKOBY,

®opmbl peaausanun: [luckmennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeeHusi KOHTPOJIbLHOro Meponpusitusi: Ha paboty orBoautcst ot 40 MUHYT BO
BpeMs IIpakTH4ecKoro 3aHsaTs. CTyaeHTaM pa3/JaioTcsl BapUAHThI 3aJaHUM, KaXabli U3 KOTOPBIX
colepkuT 1 3amauy u | Teopernueckuii BOIpoc Mo marepuanaM Jekuuid. CTyIeHT JOJKEH NaTh
MCYEPIBIBAIOIINI OTBET Ha BOIPOC B MHCbMEHHOM BHUJE, a TAKXKE PEIINTh 3aady U NPEACTaBUTh
peleHue B Hajuiexkaneil popme.

KpaTlcoe CoA€CpKaHUuE 3alaHUA:
Pemienue 3aga4 Ha TEMY PCKYIICPATUBHBIX TEIUIO0OMEHHBIX armaparTos.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: IIPOBOJIUTH noxoop 1.Bapuanr 1:

PEKyIepaTUBHOTO "

pereHepaTuBHOTO 1. Ha3BaTh TUIIBI TEJIOOOMEHHBIX anapaToB MO
TEIJIO0OOMEHHOTO  000PYI0BaHUS, HaNpaBJIEHUIO ABWKEHHS TeroHocuTenen. Kakoi n3
BBIITYCKAa€MOT'0 OTEUYECTBEHHBIMH U HUX siBJsieTcs 6onee 3ppexTuBHBIM?

3apyOCKHBIMH TPEATNPUSITHIMH, B

COOTBETCTBUU C uxX 2. OneHure miIoLalb HOBEPXHOCTH MPOTUBOTOUHOTO
(GyHKIIMOHAJIbHBIM Ha3HAUYE€HUEM U TpyOUaToro opeOpeHHOro TermI000MEHHOTO arnmapara,
TpeOyeMbIMU XapaKTepUCTUKAMHU, A €CITM B HEM HarpeBaeTcst BO3AyX OT Temmepatypsl -19 oC
TaKkK€ TMPOBOJUTH TEIJIOBBIE U 1o temmneparypsl +38 oC. Pacxon Bo3ayxa 435 m3/4.
THJIPABIUYECKUE pacyeTsl Bo3ayx HarpeBaeTcs ropsiueil Bogoi ¢ Temreparypoit
Ter1000MEHHOT0 000pYJIOBaHMS U +45 oC u pacxonom 1,1 M3/4. Koaddumment opedbpenus
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€ro OT/CJIbHBIX DJIEMEHTOB TpyO pUHATH paBHBIM 12. DddexkTuBHOCTE OpeOpeHHOI
MIOBEPXHOCTU NPUHATH paBHOU 0,91.

Bapuanr 2:

1. Pacckasatb 0 pa3iinyuu B IpuHIUIAX PabOThI
PEKYIEepaTUBHBIX U PEr€HEPATUBHBIX TEIII00OMEHHBIX
annaparos.

2. [Tycth nMeeTcst TeINI000OMEHHUK, padOTaIOIU 110
cXeMe MPOTUBOTOKA. VI3BECTHHI ClIEAYIONIUE BEIUYUHBI:
G1 = 15,7 kr/c, cpl = cp2 = 4,2 xJ[x/(xr-K), t1' = 156
oC, 11" =120 0C, 12" =12 oC, 12" =98 oC, k = 3156
Bt/m2K. Hawitu t1”, 12" must cmyyasi, Korja TaHHBIH
TEIJI000MEHHHK OyAeT paboTaTh MO cXeMe MPSIMOTOKa
npu Tex ke 3Hauenusx G1, G2, t1’, 12" u k.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapakmepucmukiy 6bINOJIHEHUs. 3HAHUA: - 33]]aua PElIeHa MPaBUIbHO, YKa3aH X0]I
pelIeHus, Pa3MEPHOCTH, (DOPMYJIBI i OTBETHI B YHCIIAX (IOIMYCKACTCS HEOOJIBIIOE OTKIIOHESHUE
YHCeN OT MPABUJIBHBIX); - JJaH PA3BEPHYTHINM U HCYSPIBIBAIOLINI OTBET HA TEOPETUYCCKHIA BOTIPOC

Ouyenka: 4
Onucanue xapakmepucmukiy 6bINOJHEHUs. 3HAHUA: - 33]]aua PElIeHa MPaBUIIbHO, YKa3aH XOJ]
pelIeHus, Pa3MEPHOCTH, (DOPMYJIBI i OTBETHI B YHCIIAX (IOIMYCKASTCSI HEOOJIBIIOE OTKIIOHEHUE
YHCeN OT MPABHIIBHBIX ); - HA TEOPETHUECKUI BOIIPOC CTYJCHT Jall IPAaBUIbHBINA OTBET, HO IOMYCTHII
HE3HAYMTEIIbHBIC OMIMOKH U HE TTOKa3aJl HEOOXOUMOM MOJTHOTHI.

Oyenka: 3
Onucanue xapakxmepucmuxu bINOJIHeHUs. 3HAHU: - 3a]1a4a pelieHa (JIoBeJeHa 10 OTBETa), yKa3aH
JIOTUYHBIN XOJ1 pellIeHus], pa3MepHOCTH, (OPMYIIBI U OTBETHI B UHCIIaX, HO JOMYIIEHBI HEKOTOPHIE
OITMOKY; - Ha TEOPETHYECKHUI BOIIPOC CTYACHT JaJl HEIPOTUBOPEUMBBINA OTBET, UJIH IPH OTBETE
JOTTYCTHII 3HAYUTENIbHbIE HETOUHOCTH.

KM-3. Tect Ne2 «IlapameTpbl BJIasKHOTO BO31yXa»

®opmbl peanusanuu: [luceMenHas padora

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHusi KOHTPOJbLHOro Meponpusitusi: Ha tect orBomurcs 10-15 munyT B
KOHIIE NpakTHueckoro 3aHsaTus. CryneHtam paszpaercs auct ¢ 4 3agaHusMmu. K 3aganuro
npukiaapiBaetcss H-d-muarpamma BiiaxHOTo BO3ayxa.

Kparkoe conepxxanue 3agaHus:
TecTupoBaHue HA yMeHHeE ONPeNeIsTh MapaMeTphl BJIaKHOT0 Bo3ayxa no H-d-
auarpamme. CTyaeHTy npenjiaraercs ¢ nomouso H-d-nuarpaMMsl BJIaKHOTO BO3AyXa
HAWTH TOYKY, XapaKTEePH3YIOLIYI0 IapaMeTPhbl BO31yXa NPHU 3aJaHHBIX YCJI0BHUAX.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTb: pacCUMTHIBATH IPOLIECCHI 1.IIpumep 0HOTO U3 BApUAHTOB TECTA:
CMEIIEHHus B CMECHUTEIIBHBIX
TEIJIOOOMEHHMKAX H  ammaparax 1. Jlate onpenenenue abCOMOTHON BIAXXHOCTH BO3yXa.
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BJI&KHOT'O BO3/lyXa 2. C nmomoinpto H-d-1uarpaMMbl HaliTH OCTaIbHBIE
napaMeTpsl BO3ayXa (SHTAIBIIHIO, TEMIIEPATYDPY,
BJIAr0COJIEP’KaHKE, OTHOCUTEIIbHYIO BIIAYKHOCTH ), €CIIN
W3BECTHO, YTO BJIAroco/iepKaHue B JaHHOU TOUKE
COCTAaBJIAET 3 I/KT, & OTHOCUTEJIbHAS BIAKHOCTEL — 65%.
3. C nomomsto H-d-nuarpammel HallTH napamMeTpsl
CMEIIaHHOTO TIOTOKA BO3/AyXa, €CJIM U3BECTHO, YTO
CMEIIMBAIOTCS JIBa MOTOKA BO3AyXa B COOTHOIICHUH 5:3.
[TapameTpsI epBOTo MOTOKA BO3/TyXa COOTBETCTBYIOT
temneparype 10 oC u suTanbmuu 12 k/[x/Kr; mapameTps
BTOPOTO MOTOKA BO3AyXa — Biarocojepxkanuto 20 I/Kr u
OTHOCHUTEIBHOU BiIaxkHOCTH 90%.

4. C nomoinpto H-d-1uarpaMMbl onpeeanTh mapaMeTpsl
BO3/1yXa Ha BBIXOJI€ U3 OPOCUTEIILHOU KaMepbl
LEHTPAIBHOTO KOHAUITMOHEPA, €CIIM Ha BXOIE
rapamMeTphbl BO3/lyXa COCTaBIISUIN: TEMIIepaTypa 1o
cyxomy Tepmometpy 30 oC u oTHOCUTENbHAS BIAXKHOCTh
30%.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA. TaHbl IPAaBUIbHBIE OTBETHI HA BCE 4 BOIpoca
TecTa (JIOMYCKasOTCS HE3HAYUTEIIbHBIC HETOYHOCTH OTBETOB)

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: TaHbl IPABUIIHLHBIE OTBETHI HE MeHee ueM 3 u3 4
BOIIPOCOB TecTa (HE JaH MpaBUILHBIA OTBET HA 1 BOMPOC).

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 8bINOJHeHUs 3HAHUA: TaHbl TIPAaBUIIbHBIE OTBETHI HE MEHee ueM 2 u3 4
BOIPOCOB TeCTa

KM-4. Tect Ne3 «IIpuHIun qeiicTBUs TENJI000MEHHBIX ANINIAPATOB) - TECT 110
JIEKIUSAM

®opmbl peaausanun: [lucemennas padbora

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa mpoBefeHHsi KOHTPOJIbHOro Meponpusatusi: Ha tectupoBanue orBoautcs 10-15
MUHYT B KOHIIE TPaKTHUECKOro 3aHsTUs. B BapuanTe 3aanus 4 Bonpoca, Ha KOTOpble HEOOX0AUMO
JaTh KPaTKUH, HO MCcYepIbIBAIOUINHA OTBeT. [Ipn HE0OX0AMMOCTH, OTBET Ha/I0 MOACHUTH TpapUKOM
WA CXEMOMU.

Kpartkoe conepixkanue 3a1aHusi:
TecTupoBaHHE COJCPKUT TEOPETUICCKHIE BOITPOCHI, KACAIOIIUECS pacyeTa PEeKyIepaTUBHBIX,
pereHepaTuBHbBIX TEIJIOOOMEHHBIX alMapaToB MEPUOAUYECKOTO M HETIPEPHIBHOTO NEHCTBUS, HX
TEIIOBOTO M THAPOA’POIMHAMUIESCKOTO PACUETOB, a TAKXKE BOIPOCHI O TIPUHITAITE PA0OTHI
TEIUIOBBIX TPYO

KoHTpoJibHbIe BONIpochl/3aJaHUsA:
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YMmeTs: aHaJIM3UPOBATh u 1.Bapuanrt 1
UCMOJb30BaTh  MH(OpPMAIUIO O

HOBBIX THUIAX W KOHCTPYKIIHIX 1. [TepeurcIUTh OCHOBHBIE CIIOCOOBI HHTEHCH(HKAIIMN
TETIOMAaCCOOOMEHHOTO TETI000MEHa.

0o0OpyIOBaHUs, TPUHIMIIAX X 2. HapucoBats TeMiiepatypHbiii rpaduk

JNEUCTBUS, METOJIaX WX pacueTra u TETUI00OMEHHUKA MIEPHOANIECKOTO JICHCTBHS.
MIPOCKTUPOBAHUS 3. [IpuHnunm paboThl TETUIOBOK TPYOBI (KOPOTKO).

4. C yeM CBSI3aHO MaJICHUE J1aBJIEHUS PU IPOKAYKE
TEIJIOHOCUTENIEH Yepe3 TeII00OMEHHBIN armapat?
(mepeuncianTsb)

Bapuant 2

1. Yem oTiMuaeTcst MpOEKTUPOBOYHBII pacyér oT
MMOBEPOYHOT0?

2. HapucoBats TeMiiepaTypHblii rpadux
pereHepaTUBHOIO TEIIIOOOMEHHHUKA.

3. IpuHnmn paboThl TEIUIOBOK TPYOBI (KOPOTKO).

4. C yeM CBSI3aHO MaJICHUE JIaBJICHUS NPU IPOKAYKe
TEIJIOHOCUTENEH Yepe3 TeII000MeHHbIH annapat?
(mepe4yncauTh)

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku 6bINOJIHeHUs 3HAHUs: TaHbl IPaBUIbLHBIC OTBETHI Ha BCe 4 BOMpoca
TecTa (JOIMyCKAIOTCS HE3HAYUTEIIbHBIC HETOYHOCTH OTBETOB).

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUA: TaHbl IPaBUILHBIE OTBETH HE MEeHee ueM 3 u3 4
BOIIPOCOB TecTa (HE JaH NMpaBUIbHBIA OTBET Ha | BOompoc).

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakxmepucmuxu 6bINOJIHEHUs 3HAHUA: TAHbI TIPaBUIIbHBIE OTBETHI HE MEHEEe YeM 2 U3 4
BOIIPOCOB TecTa (HE JaH NMpaBUIbHBINA OTBET Ha 2 BOMpOCa)

KM-5. KontpoabHas padora Ne2 «Pacuyer BhIIapHbIX, CYyIIMJIbHBIX M ePErOHHBIX
YCTAHOBOK»

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOr0 MeponpusTusi: Ha pa6ory orBoautcs ot 40 MUHYT BO
BpEMs IIPAKTHYECKOro 3aHATHs. CTyaeHTaM pa3/aroTcs BapUaHThl 3aJaHUM, KaKJbli U3 KOTOPBIX
comepxuT 1 3amady u 1 TeopeTnueckuii BOMpoc Mo Marepuanam jekuuid. CTyAeHT JOJKEH NaTh
MCYEPIIBIBAIOIINM OTBET HA BOIPOC B MHUCbMEHHOM BUJE, a TAKXKE PEIIUTH 3a1a4yy U MPEICTaBUTH
perieHne B HaayIexaniei popme.

Kparkoe conepxanue 3agaHus:
3aa4u ¥ TEOPETUUECKHE BOIIPOCHI 10 PACUETy BBINAPHBIX, CYIIUIBHBIX U IEPETOHHBIX
YCTaHOBOK.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: pacCUuTbIBATL OCHOBHBIC

PSKUMHBIE H  KOHCTPYKTHBHBIC
napaMeTpsl TEIUIOMCIIONB3YIOIIEro
TETIOMAacCOOOMEHHOTO
o0opynoBaHus (CYUIMIBHBIX,
BBIMTAPHBIX, MePErOHHBIX
YCTaHOBOK,  PEKTH()HUKAIMOHHBIX
KOJIOHH)

1.Bapuanrt 1

.Bonpoc: Temneparypa TOYkH poChI U TEMIIEpATypa
MOKpPOI0 TepMOMETPa. YTO OHU XapaKTEPU3YIOT U KaK
COOTHOCATCS IIPU IIPOYUX PABHBIX YCIOBUAX?

3agaua: B BeImapHOW yCTaHOBKE BBIITAPUBAETCS PACTBOP
IIOBAPEHHOM COJIM C HAYaJIbHOM KOHUEHTpauuend — 9% u ¢
pacxonom 11320 kr/uac. KonneHTpanus coiau B KPernKoM
pactBope — 56%. Haiitu pacxos BTOpUYHOTO Iapa,
YXOJSILIEro U3 YCTAaHOBKU U PACX0J KPEMKOT0 pacTBOpA.
HaiiTu nuoma s mOBEpXHOCTH KOHJEHCATOPA, €CIIH
KodpunueHt remonepenaun 670 Br/m2rpan,
Temnepatypa rpetoiiero napa 190 oC, remneparypa
BTOPUYHOTO Iapa B 6apOMETPUIECKOM KOHAECHCATOPE 75
oC, cymmapssble TemiiepaTyphblie norepu 16 oC. Pacxon
rpetomiero napa 150 xr/4, TernoTa napooopazoBaHHs
2200 xJ]x/xr.

Bapuanr 2.

Bonpoc: Yem otnmyarorces Nporeccsl NEPEroHku U
peKkTrUKaIII?

3apava: OnpenenuTs pacxo/l BO3/1yXa B CyIIMIbHOU
ycTaHOBKe Juisl ynaneHus: 350 Kr/4 Biard u TErIoBYIO
MOIITHOCTH Kajlopudepa A MoA0rpeBa 3TOro Bo3ayxa,
€CJIM SHTAJIBIINS BO3yXa nepea kanopudepom 6 kJx/Kr,
BIIArocojiep>kaHue 2,5 I/Kr; SHTAIbIUS BO3AyXa Ha
BBIXOJI€ U3 CYIIUJIbHOM ycTaHOBKH 165 k/[x/KT,
Bnarocojepsxanue 100 r/kr. Paznocts Mexay cyMMoit
YAEIbHBIX BEJIMUUH TEIUIONPUTOKOB U TEIUIONOTEPH B
CyHIIIbHOM ycTaHoBKe -170 kJ[/Kr ucmapeHHOH BJary.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

Onucanue xapakmepucmuku 6blNOJIHEHUs 3HAHUA: 3aa4a pellieHa IPABUIIbHO, YKa3aH X0/
peleHusl, pa3MEepHOCTH, (POPMYJIbI M OTBETHI B UKCaX (JI0MycKaeTcs HeOO0JIbII0e OTKIOHEHHE
qKcell OT IPAaBWIbHBIX); - JaH Pa3BEPHYTHIN 1 UCUEPIIBIBAIOLINI OTBET Ha TEOPETUUECKHI BOIIPOC

Ouyenka: 4

Onucanue xapakmepucmuku 6blNOJIHeHUA 3HARUA. - 3aJlada pCUICHA IIPaBUJIbHO, YKa3aH X0/
peuicHus, pa3MCPHOCTH, (bOpMYHLI 1 OTBCTHI B UM CJIaX (I[OHYCKaCTC}I HeOO0JIbIIOE OTKIIOHCHHE
YHUCCJI OT HpaBI/IJ'H)HI)IX); - Ha TeOpeTI/I'-IeCKI/Iﬁ BOIIPOC CTYACHT dajl HpaBHHLHBIfI OTBET, HO AOITYCTHUJI
HE3HAYUTEIIbHbIC OIINOKHU U HE TTOKa3all HCO6XOHHMOﬁ ITOJIHOTBI.

Oyenka: 3

Onucanue xapakmepucmuku 6bINOJIHEHUsA 3HAHUA: - 3a/la4a pelleHa (10BeeHa 10 0TBETa), yKa3aH
JIOTUYHBIN XOJ1 pellleHus, pa3MEepHOCTH, GOPMYJIbI U OTBETHI B UHCIIaX, HO JOMYIIEHbI HEKOTOPbIE
OLIMOKH; - Ha TEOPETUYECKUI BOIIPOC CTYJIEHT JaJl HEIPOTUBOPEUMBBIM OTBET, UITH MIPH OTBETE
JIOIyCTHJI 3HAYNTEIIbHbIE HETOYHOCTH.
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KM-6. PacuetHoe 3a1anue «TensioMmaccooOMeHHbIE anNapaThl - peleHue
NMPaKTHYECKHUX 321a4»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B bPC: 1

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MeponpusaTusi: B TeueHue cemectpa Ha MPAKTHUYECKUX
3aHATUAX CTYACHT IOJy4aeT 3a/laHus, KOTOpble pa30MpaloTCs W PEIIaloTCi MO0 XOAY 3aHATHS.
CTyIeHT JIOJDKEH PelINTh BCE BBIJAHHBIC 337a4d M COOOIIUTH MPEIOAaBaTeII0 PABIWILHBIA OTBET
Ha BOIIPOC 3aJ1a4u

Kparkoe conepxkanue 3aiaHus:
B Teuenue cemecTpa Ha NPAKTUYECKUX 3aHATUIX CTYIEHT MOIYYaeT 3aJaHusl, KOTOpbIE
pa3z0OuparoTcs U pemaroTes 1o Xoay 3ausaTuss. CTyIeHT N0KEeH PElIuTh BCE BBIIAHHBIC 3a/1a41
U COOOILIUTH MPEINoIaBaTeNI0 MPaBUIBHBIA OTBET HA BOMPOC 3a1a4l

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

Ymerts: HCTIOJIB30BaTh 1.Ilpumeps! 3a1a4:
IPOrPaMMBI pacdeToB
XapaKTEPUCTUK 3agaua 1. Temneparypbl Ha BX0/I€ B IPSIMOTOYHBIH
TEIJIOMacCOOOMEHHOTO TerooOMeHHUK (TpyOa B TpyOe) t1' u t2', Ha Beixoze - t1" u
o0opynoBaHus t2". HaiiTu pa3HOCTh TEMIEpaTyp Ha BBIXOJE, ECIIH
TEII000MEHHYIO IOBEPXHOCTh YBEIHUUTH B JiBa paza. m u k
3aganbl. HaliTu TemnepaTypy X0JIOJHOIO TEIIOHOCUTEIIA
gyepe3 pacCTOsiHUE X (JuaMeTp BHYTpeHHeH TpyOs! d).
e t1, [ t2%, | t1", | t2", | K m, A | %
“|oC |oC |[oC |oC |Br/m2K |K/Br | M
O [180 |60 |150 |132 |92 0.2 0.01] 0.5
1 | 110 |10 |77 32 45 0.5 0.02 | 0.6
2 | 190 |50 |100 |86 65 0.2 0.04 |1
3 [160 |10 |90 71 126 0.9 0.01 |04
4 180 |60 |110 |109 |47 0.8 0.05]0.2
5 1160 |20 |80 |65 121 0.1 0051
6 | 110 |10 |90 87 55 0.8 0.02 | 0.7
7 | 170 |30 | 100 |94 90 0.5 0.05 | 0.6
8 |170 |20 | 130 |128 |71 0.7 0.04 | 0.2
9 |[180 |40 |170 |157 |114 0.7 0.02 0.3
10 | 200 |40 | 150 |[140 |94 0.9 0.02 | 0.5
111|140 |12 |78 33 84 0.4 0.02 | 0.1
121150 |10 |90 84 91 0.3 0.03 | 0.6
13140 |30 |80 |62 120 0.7 0.02 | 0.5
14 1200 |50 |150 |139 |114 0.6 0011
151|190 |60 | 150 |131 |37 0.9 0.05 | 0.3
16 | 90 10 |50 39 86 0.7 0.02 | 0.1
171200 |50 | 130 | 128 | 96 0.3 0.04 | 0.7
18 | 100 |20 |80 |50 |42 0.8 0.03] 0.5
19 1190 |20 |100 |83 144 0.2 0.02 | 0.6
201130 |12 |60 51 113 0.4 0.02 | 0.7
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3axava 2. B npoTHBOTOYHOM TEIJI00OMEHHUKE
KOHJICHCUpYETCsl HachlleHHbIN nap (t1', 1) mpu oxnaxaeHuu
ero Bojoii. Boia Teder B TpyOke auamerpom d co
CKOpocThbIo W. TemnepaTypa BOJIbl Ha BBIXOJE U3
termooOMenHuka 12", Haiitu Temneparypy Boabl Ha
paccrostHuu L ot Bxoxa B reruiooOmenHuk. Koaddunument
TEIUIOOTIa4YH MPH KOHJIEHCAIIUN KOH/I, CO CTOPOHBI BOJIBI —
aBogbl. Pacxon mapa G1.

r =2200 xJIx/xr; axoug = 12 000 Bt/(M2-K); aBoasr = 1100
Bt/(M2-K).

Ne | t1',0C | t2",0C | G1,kr/c | d,em | w,m/c | L, m

0 |136 70 0.09 11 05 1

1 |101 89 0.05 9 0.7 2

2 199 99 0.05 15 0.5 3

3 1163 83 0.09 10 04 3

4 138 85 0.07 14 0.2 4

5 107 74 0.04 11 0.7 3

6 | 146 85 0.05 14 0.4 3

7 114 96 0.03 8 0.7 4

8 105 100 0.03 12 1 1

9 179 74 0.05 11 0.7 4

10 | 157 84 0.07 16 0.2 3

11 | 152 88 0.04 16 0.3 4

12 | 159 80 0.04 13 1 1

13 | 195 85 0.04 16 0.8 2

14 | 149 67 0.06 12 0.2 1

15 | 155 81 0.1 9 0.6 1

16 | 116 64 0.09 15 0.3 1

17 | 144 63 0.1 14 0.5 1

18 | 103 81 0.07 8 0.1 2

19 | 192 68 0.03 15 0.2 1

20 | 189 66 0.06 13 1 1
YMers: COCTaBIIATh U 1.
paccuuThHIBaTh YpaBHEHUS 3anaua 8.2. B cymmiiky BBOAUTCSI CMECh M3 CBEIKETO
TEIIOBOTO OanaHca U Bo3ayxa npu t0 u 90 u otpabotanHoro Bo3nyxa t2 u ¢2 B
TETUTOTIepeIaun TSt MacCOBOM COOTHOMICHUH 1:3, cunTasi Ha CyXxoi BO3IIyX.
TEMI00OMEHHOTO Haiitu ynenbHbIi pacxo/] CyIIMIBHOTO areHTa U y1eIbHbIH
00opyI0BaHUS Pa3INIHOTO pacxoJi TETJIOTHI B CYIIMJIKE, €CIIM CMECh TIOJIOTPEBAECTCS B
Ha3HAYEHUS kanopudepe 1o t1. OnpenenuTs, TEMIONOTEPH UIH

TEIUIONPUTOKU MPeodIiajatoT B CYIIMIBHON YCTaHOBKE.

Ne | t0, oC | 00 t2, 0C | @2 tl, oC
0 |25 50% | 50 80% | 80

1 |5 59% | 75 78% | 132

2 |23 50% | 74 72% | 80

3 |20 48% | 72 84% | 114

4 |6 70% | 56 83% | 142

5 |14 51% | 79 74% | 93

6 |7 52% | 69 70% | 89

7

15 61% | 55 87% | 141
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8 |20 62% | 58 72% | 130
9 |19 65% | 68 78% | 137
10| 18 57% | 64 66% | 122
11126 57% | 60 66% | 121
12 | 13 55% | 76 90% | 99

13113 68% | 63 70% | 122
1419 41% | 69 76% | 111
15|11 57% | 73 76% | 116
16 | 16 53% | 57 69% | 99

3agaya 12. Beraucianth cOCTaB paBHOBECHOW MapOBOil (a3bl
npu Temneparype t1 mis sKuaKoit cmecH, cocTosIei u3 X0
MOJIBHOM 1011 OeH30J1a U XT TOJyoJa, CUUTas, YTO JIaHHAs
CMECh XapaKTepHU3yeTcs 3aKoHOM Payist.

HaiiTu Taxke, Kakoro cocraBa cMech OCH30J1a M TOJIyoJia
KHUIUT TIpu Temieparype t2 u npu nasnenuu P.

Ps6 | Pst Ps6 | Pst P
X6, | X, (t), | (t1), 2, (t2), | (t2), .
Ne | t1,0C o o MM MM C | MM MM
0 0 o pT

pT pr prT PT | o

CT CT CT CT
0 |60 40 |60 |391 |139 |90 | 1022 | 407 | 760
1 |69 67 |33 | 534 | 226 |90 | 1000 | 477 | 676
2 | 104 |59 |41 |1520|784 |79 | 720 | 323 | 598
3 |62 64 |36 | 433 | 177 |96 | 1196 | 590 | 969
4 |87 38 |62 | 914 | 429 | 105 | 1566 | 813 | 1155
5 |95 62 |38 | 1161|570 |73 | 601 | 261 | 293
6 |83 38 |62 | 811 | 372 | 100 | 1348 | 680 | 1286
7 |88 56 |44 | 942 | 444 |80 | 742 |335 | 720
8 | 103 |66 |34 |1475|757 |95 | 1161|570 | 1085
9 |102 |34 |66 |1432| 731 |94 | 1127 | 550 | 758
10 | 68 27 |73 | 518 | 218 |67 |503 | 211 | 396
11 | 65 22 |78 | 474 | 196 | 103 | 1475 | 757 | 1460
12 | 92 20 |80 | 1062|512 | 97 | 1233|612 | 1202
13 | 65 38 |62 | 474 | 196 | 102 | 1432 | 731 | 1130
14| 78 66 |34 | 698 |312 |64 |460 | 190 | 296
15| 94 64 |36 | 1127 | 550 |62 |433 | 177 | 360
16 | 108 |26 |74 |1713 904 |95 | 1161 | 570 | 871

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIHU 3aJJaHue

BBIITOJIHCHO ITPABUJIBHO WJINM C HE3HAYUTCIBbHBIMHA HEA0OUECTAMU

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN

3aJJaHKUE HE BBIIOJIHEHO B OTBEACHHBIN CPOK HJIM pE3YJIbTAT HEC COOTBCTCTBYCT 3aJlaHUTO

KM-7. KosutokBuym «OCHOBBI IPOCKTHPOBAHMSA M PACYeTa TeNJI000MEeHHbIX

annmapatroB»

®opmbl peaausanun: YcrHas popma
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Tun KOHTPOAbHOT0 MeponpusiTus: Koimoksuym
Bec konTpoabHoro meponpusitusi B BPC: 25

Hpouenypa NMPOBE€ACHUA KOHTPOJBbHOT0 MEPOIIPUATHUS:

CryaeHty mpeajiaraercsi YCTHO

OTBETUTH Ha HECKOJILKO BOIPOCOB U3 Pa3HbIX Pa3/esioB Kypca, Ipyu He0OXOIUMMOCTHU MOSICHUTh CBOM
orBer Qopmynamu U cxemamu. CTyIeHT JODKEH TMPOJAEMOHCTPUPOBATH 3HAHHE OCHOBHBIX
onpezeNeHu, yMeHue OOBSCHUTH XOJ pelIeHUs 3a/Jad, MOHUMAHUE OCHOBHBIX IIPOIECCOB,
MPOUCXOJSAIINX B TEIUIOMAacCOOOMEHHBIX ammapaTax, ¥ METOJUK MX pacdera. Bpems Oecennbl ¢
MPEIoaBaTeseM MOXKET COCTaBIATh 10-15 MuHyT.

KpaTlcoe CodcpiKaHuE 3alaHUA:

OTBeTHTH Ha BOITPOCHI IO OCHOBAaM IIPOCKTHPOBAHUS U pacycTa TEIJI000MEHHBIX arapaTroB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE  TEPMMHBI,
olpeieneHus u HOHATUS
(IpUMEHUTENBHO K
TEIIOMAacCOOOMEHHOMY
000py/10BaHUIO HPEANPUATHI),
OCHOBHBIC BUJbI TEIUIOHOCHUTEJEH,
pUMEHsIeMbIe B
TETIOMAacCOOOMEHHOM
000OpyJIOBaHUHU, WX CBOMCTBa U
XapaKTEPUCTUKU

10.

11.

12.

13.
14.

15.

16.
17.

1.

OBt CNUCOK BOMPOCOB K KOJIIOKBUYMY.

Yem oTAnYatoTCA pekynepaTUBHbIE, pereHepaTUBHbIE U
cMecuTebHble TeNN006MeHHble annapaTsl? JaTb
onpeaeneHune Kaxkaomy suay 1/a.

Kakune pa3ninyaioT T/a No B3aMHOMY HamnpasiaeHUIo
OBUMXKEHUA TennoHocutenein? Kakasa cxema ToKa cumtaeTca
Hanbosnee apdeKkTMBHOMN?

KaKue pasnnyaloT pekynepatuBHble T/a Mo KOHCTPYKUMKN? Kak
onpeaenuTb CKOPOCTb TenaoHocuTensa? Kak onpegenntb
YMCNIO XOA0B TENNOHOCUTENA? YPaBHEHME NOCTOAHCTBA
MaccoBOro pacxoaa.

Ha3BaTb NnpumepHble 3HaYeHUsa KoadPpuumeHTa TeNn100TAaun
AN1A BoApl, Napa, BO34yXa, AbIMOBbIX ra3os.

3ayem B KOXKYXOTPYOHbIX annapaTtax NpUMeHsoTCA
CEerMeHTHble Neperopoaku?

YT1o onpeaensieTca c NOMOLLbIO MOBEPOYHOIO (MPOEKTHOrO)
pacyeTta?

OT Yyero 3aBMCUT U3MEHEHME TeMNepaTyp TensoHocuTenel B
TennoobmeHHMKe? HaprcoBaTb TemnepaTypHbIi rpaduk ans
Tens006MeHHMKa C NPOTUBOTOKOM MM NPSMOTOKOM NpWU
Pa3/INYHbIX COOTHOLIEHMAX PACXOAHbIX TENA0EMKOCTEN
TenjaoHocuTenen.

Yem oTnyaeTca pacyert TensioobmeHHOro annapara, B
KOTOPOM NpouncxoanT n Gpa3oBbiii Nepexos 0AHOro 13
Tenjo0HOCUTENEN N U3MEHEHWE ero TemnepaTypbl?

Y70 Takoe KoahduLMeHT TennooTaaum (4aTb onpeaeneHune)?
OT yero oH 3aBUCUT?

Y70 Takoe KoahduumMeHT Tensonepesaym (aatb
onpeaeneHune)? OT Yero oH 3aBUCUT?

YpaBHeHWe Tennonepeaayum n ero cocTaBaamoLIne.

3anucaTtb TENA0BOWN U MaTepuanbHbIi banaHc gns
KOHKPETHOro TUNa Tenn1006MeHHUKa.

loe KoapduumeHT Tennootaaum byaet 6onblue: Ha
BEPTUKabHOM Tpybe namn Ha ropusoHTaIbHOM?

dusnyecknit cmbicn uncna PeliHonbaca, Npangns, Mpacroda.
OnpegeneHne naeanbHoOro Tens1o00bMeHHMKa.
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18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

10.
11.
12.
13.

14.

dusmyecknit cmbicn 3dpPeKTUBHOCTM TENNOOOMEHHUKA, YNCa
eAMHUL, NepeHoca.

Yto Takoe KMN/J pebpa, opebpeHHON noBepxHOCTU? Kak oHKM
cooTHocAaTcA?

3auem npuMeHAT opebpeHne?

NpeanbHoe pebpo —uTo 3T0?

CteneHb opebpeHus. KoadpdpuumeHT Tennonepenaum npm
opebpeHumn ¢ 2x CTOPOH.

YT10 TaKoe abcontoTHan BNaxKHOCTb Bo3ayxa? OTHOCUMTENbHas
B/Ia’KHOCTb BO34yXa?

Y70 Takoe Bnarocoaep:kaHue Bo3ayxa? Yem oHO OT/InMyaeTcs
OT abCoNOTHOM BNAXKHOCTM BO3AyXa?

TemnepaTypa MOKpPOro TepmMoMeTpa 1 TOUKa pochbl.
Mpouecchl B h-d gnarpamme: Harpes, oxna*kaeHue,
agmabaTHoe yBNarKHEHMeE, OCYyLUKa, CMeLLeHMe.

CKkpy66ep. Yto oH u3 ceba npeacrasndaert. MNpoueccol. Tun t\a.
YT1o ABNAETCA NOBEPXHOCTbLIO TeN006MeHa?

26. TToctpoenwue mpoiecca B Ckpyooepe. 3auem
CTpoUTCs nporuecc?

27. V3006pa3uTh mporecc B MpsSMO- U IPOTUBOTOYHOM
cKkpyObepe.

28. Ilpu xakoii TemuepaType BOIbI OyJIeT MPOUCXOINUTh
yBIIaKHeHHUE Bo3ayxa? Ocyka?

O61acT1 NpMMeHeHUa cywnabHbIX T/a. Mpouecc cywkn B h-d-
avarpamme. YaenbHbl pacxos, CyWnNbHOTO areHTa u
yAe/bHbIM pacxos TENA0Tbl — YTO 3@ BEJIMUUHBI?
TeopeTnyeckas U peasibHas CyLUnKa.

CyLIMAbHbIE areHTbl.

BbinapKa —uT0 3a npouecc. Mpouecchl B BbINapHO
yCTaHOBKe.

dusKKo-Xxnmmnlyeckan TemnepaTtypHan gaenpeccus. Bugpi
aenpeccui.

MHorocTyneH4aTble BbiNapHble YCTAaHOBKX — MPUHLMN
aencrams.

MaTepuanbHbIit 6anaHc BbINAPHOM YCTAHOBKM.

MonesHbIl 1 pacnonaraemblii nepenag remneparyp.
Mugkne cmecun. KoHueHTpauma. 3akoH [JanbToHa. 3aKOH
Payna. Juarpammbl COCTOAHUA.

MeperoHka n pekTndukauma. OnpegeneHune, pasnnums.
Yem OT/IMYaeTcs BbiNapKa OT NEePeroHKu?

MprHLMN paboTbl PEKTUPUKALMOHHOM YCTAaHOBKMN.
OnpeaeneHune TeOPETUYECKOTO YMCa TapesoKk. dnermosoe
yumcno.

MHorocTyneH4aTaa neperoHka B guarpamme t-x,y.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka: 5

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. CTy,Z[CHT MMPpOACMOHCTPHUPOBAJI 3BHAHUC
OCHOBHBIX OHpe)IeHeHHﬁ, IIOHUMAaHHWE€ OCHOBHBLIX IMPOLEC-COB, MMPOUCXOJAIINX B
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TEIIOMAacCOOOMEHHBIX anmnapaTax, 3HaHWE UX KOHCTPYKIIMH U METOJIMK pacyera, U CyMel
OOBSICHUTB XOJ1 PELICHNUs 33134

Ouyenka: 4
Onucanue xapakmepucmuxu 8bINOJIHeHUS 3HAHUsL: CTYICHT MPOJIEMOHCTPUPOBAJ 3HAHKE OCHOBHBIX
orpeseNieHUH, MOHUMaHKe OCHOBHBIX MTPOIIEC-COB, MTPOUCXOSIINX B TETNIOMACCOOOMEHHBIX
ammaparax, 3HaHHe UX KOHCTPYKIIMU U METOAMK pacyeTa, u CyMesl OObSICHUTD XO/I PEIICHHS 3a/1a4,
HO JIOMYCTHJI TIPH TOM HE3HAYUTENIbHBIC JIO-TUYECKUE OMIHOKH

Ouenxa: 3
Onucanue xapaxmepucmuxu 8bINOJIHeHUS 3HAHUS: CTYJCHT B IIEJIOM ITPOJIEMOHCTPUPOBAIT 3HAHHE
OCHOBHBIX OIpECIICHUH, IOHUMaHKEe OCHOBHBIX ITPOLIECCOB, MMPOUCXOIAIINX B
TEIIOMAaCCOOOMEHHBIX allllapaTax, 3SHAaHUE X KOHCTPYKIIMH U METOJUK pacueTa, U CyMel
O0O0BSACHUTH XOJ1 PEIICHHUS 337a4, HO JOIYCTHJI IIPH STOM 3HAYUTEIIBHBIC H JJaKe TPYObIe OIIMOKH B
pa3MepHOCTSX U (popMyrax, HO CyMeJl CaMOCTOSATEILHO UCIIPABUTH UX B XOJ/I€ OTBETA
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

SK3AMEHAIIMOHHBIN BUJIET Ne 1 Ymeeporcoaio:

Kadenpa TMITY 3as.xaghedpoii
M2 Jucnunnuna: TemnomaccoobMeHHOE 000pyI0BaHUE MPEANPHUITUI

N3BT 25.12. 2021 e.

CTYJICHT B IIEJIOM HE ITPOIEMOHCTPUPOBAI 3HAHNE OCHOBHBIX ONPE/ICIICHNUI 1 TPOLIECCOB, MIPOUC-
XOZSIIIUX B TEIUIOMacCOOOMEHHBIX alllapaTax, He CyMen OOBICHUTH X0 PELICHHUS 3a/1a4, JOMYCTHI
[IPU 3TOM TpyOBIe OIMIMOKH, KOTOPBIE HE CMOT MCTIPaBHUTh B XOJIE OTBETA

1. Ilpumenenne u K1accu(pUKays TEIOOOMEHHBIX alliapaToB.

2. lI3MeHeHue TeMIiepaTyp HacaJku pereHeparopa. KoagduumeHT akkyMy sy Haca Ku.
TemmnepaTypHBIil rucTepesuc.

[Tpumep 3anauu:

1. B KoKyxoTpybHOM TenioobmeHHOM annaparte HarpesaeTcs Boga oT TemnepaTtypbl +60 oC go
Temnepatypbl + 120 oC. Pacxog soabl - 12 m3/4. Boaa HarpesaeTca HacbllLeHHbIM BOAAHBIM NapoM C
Temnepatypoit +160 oC v TensioTon napoobpasosaHuna 2200 KAx/Kr. OueHUTb naowanb
Ten1006MeHHOM NOBEPXHOCTU, HAUTK pacxos napa n 3¢pPeKTMBHOCTb annapaTa.

IIpoueaypa npoBenenust

K sKk3ameHy J0mycKaroTcsl CTYIE€HTHI, BBIIIOJIHUBILINE BCE TEKYIIHE KOHTPOJIbHBIE MEPOIIPUATHS Ha
OLIEHKY He HHXe «YJOBIETBOPHUTEIbHO». DK3aMEH NPOBOAMUTCS B YCTHOW (opme Mo Ouneram B
BU/JIE MOJTOTOBKHU M M3JI0KEHUS pa3BepHYTOro oTBera. TekcT 3aaun npuiaraercs k ousnery. Bpems
Ha BBINIOJHEHHE HK3aMEHAIlMOHHOIO 33JaHUs/TIOArOTOBKY oTBeTa — 60 MHHYT. DK3aMEHAIMOHHOE
3aJjaHKe BBIOMPAETCsl CTYICHTOM CIy4aliHbIM 00pa3oM U COCTOMT U3 OMJIeTa ¢ IByMsI BOIIPOCAMH IO
TEOPUH AMCLUIUIMHBI, MPEANOoaralolMMU pa3BepHYThI OTBET ¢ HEOOXOJUMBIMH MUCHMEHHBIMU
MOSICHEHUSIMU (CXeMbI M (POPMYJIbI), M MPAKTUUYECKOTO 3aJjaHusl B BUJE 3a/1a4l. DK3aMEHATOp TaKkKe
MOJKET 3a7]aTh HECKOJIbKO JIOIIOJHUTEIBHBIX BOIIPOCOB 110 MPOTrpamMMe dK3aMeHa.

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbH AN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuus/Muauxarop: M/1-3nk-1 3HaeT yCTpONUCTBO, MPUHIUIT PAaOOTHI ¥ IPHHUMAET
000CHOBaHHbIE TEXHUYECKHE PEIICHUS MPU pa3paboTKe CXeM U/MIIN KOHCTPYKIHI
HHEPreTHYECcKOro 00opya0BaHus

Bonpocsl, 3aganus
1.1. [IpumeneHue u KIaccuPpUKaAIUSA TEINIOOOMEHHBIX aIIapaToB.
2. OCHOBHBIE KOHCTPYKIIMH PEKYNEPaTUBHBIX TEINIOOOMEHHBIX arIapaToB.
3. KoxxyxoTpyOHBIE U CEKITMOHHBIE TETIIO0OMEHHbIEe anmnapaTsl. KOHCTpYKIINY 1 IpUMEHEHHE.
4. ITnacTMHYaThIe TEIIOOOMEHHUKH IS )KUAKHX M ra3000pa3HbIX TEINIOHOCUTENEH.
KoHncTpykiuu u npuMeHeHue.

21



5. OcHOBHBIE KOHCTPYKIIMH TEIUIOOOMEHHBIX aImapaToB. 3MEEBUKOBBIE, CIUPAIILHBIE
TEMI000MEHHUKH.

6. XapakTepHble MapamMeTpsl TEIJIOHOCUTENEH B TEIUIOOOMEHHBIX amlaparax - CKOPOCTH,
TeMIepaTypbl, KO3OPUIMEHTHI TEIJI00TAAYH.

7. Buzpl pacueTa TEmI000MEHHBIX alapaToB — TEIUIOBOM KOHCTPYKTUBHBIN, IIOBEPOYHBIH,
TUAPABINYECKUA U Ap.

8. Kimaccudukarus u KpaTtkas XxapaKTepUCTHKa OCHOBHBIX METOJIOB pacyeTa TeII000MEHHBIX
anmnaparos.

9. Ompenenenue TEIUIOBOM HATPY3KH anmnapaTa Ha OCHOBAHUH PEIIEHUS CUCTEMbI
muddepeHIManbHBIX ypaBHEHUH epeHoca.

10. ITocnenoBaTenbHOCTD TEMIOBOIO KOHCTPYKTHBHOTO M KOMIIOHOBOYHOT'O pacueTa
KOXXYXOTPYOHOTO TEIUIOOOMEHHUKA.

11. D¢pdextuBHOCTH TeIOOOMeHHMKA. Ee pusmueckuii cmpici. Yucno equHMIl IepeHoca.
12. TlocnenoBaTenbHOCTH pacyeTa TerioooMenarka Mmerogaom E - N.

13. PacueT KO3(UIIEHTOB TEMIOOT/AaYH B TETNIOOOMEHHBIX alnapaTax B clydae ux
3aBHCHUMOCTH OT TeMIIepaTypbl IOBEPXHOCTHU TEINIOOOMEHA.

14. Opebpennsie TpyOUaThie TEMI000MeHHUKH. KOHCTpYKIIMY 1 TpUMEHEHHE.
XapakTtepuctuku opedpenus. TexHonorus opeopeHus.

15. DddextuBHOCTH OpeOpeHms. DPHEKTUBHOCTH OPeOPEHHON TOBEpXHOCTH. Pacuer
KoxdduIMeHTa Terionepenadyn st OpeOpPeHHbBIX TOBEPXHOCTEH.

16. 'mapaBaryecKuii pacyeT TemI000MEHHBIX anmapaToB. OCHOBHBIC BUIbI THAPABINYECKUX
noTeps B TemiooOMeHHuKax. Onpenenenue TpeOyeMol MOITHOCTH Ha MPOKAUYKY
TETUTOHOCHUTEJIS

17. CniocoObl yBenrueHus TEIIOBOM Harpy3KH B TEIJIOOOMEHHBIX armnaparax (opedpeHue,
MHTEHCU(UKAIHS TEIUIOOOMEHA).

18. PexymnepaTtuBHbIe TEINIOOOMEHHUKN EPUOAUYECKOTO IEHCTBUS C BOJSHBIM U MAPOBBIM
nogorpeBoM. OnpeieNieHre BpeMEeH! HarpeBa TEeIJIOHOCUTEIS.

19. PerenepatuBHble TeI1000MeHHbIE annapaTsl. FIX ocHOBHbIe KOHCTpYKLUU. [IpenmyiiecTBa
¥ HEJIOCTATKH 110 CPABHEHUIO C PEKYyIEPaTUBHBIMHU.

20. 3meHeHue Temreparyp Hacaaku pereHepatopa. KoappuuueHT akkyMyasiiuy HacaIKH.
TemmepaTypHbII THCTEPE3HC.

21. KoapuuueHT Terionepenau pereHepaTuBHOro TeroooMenHuka. CpaBHEHHE TETI0BOM
3¢ (PEeKTUBHOCTH pereHepaTopa u peKymneparopa.

22. ITpunuun paboTsl TEIUIOBBIX TpyO. Tunsl putuiei. OnpeneneHns KoJIM4ecTBa
nepeaanHoro temia. OrpaHnueHust Ha padoTy TeTUIOBBIX Tpy0. TernnooOMeHHbIe annapaTsl Ha
TEIUIOBBIX TPyOax.

23. H-d mnarpamma BIaKHOTO BO3ayXa. BHUT OCHOBHBIX TIPOIIECCOB 00pabOTKH BO3TyXa.

24. KOHCTPYKIIMU CMECUTENbHBIX TEINIO0OMEHHUKOB. TerIoBoi 1 MaTepuallbHbIN OajaHc.
25. OcHOBHBIE TIPOIIeCcChl 00PabOTKK BO3/yXa B CMECUTEIIbHBIX TeriooOMeHHuKax B H-d
Iuarpamme.

26. [TocnemoBaTeIbHOCTH MMOCTPOSHUS MpoIiecca 00padOTKH BO3AyXa B CMECHUTEILHBIX
TeriooOMeHHuKax. CpeHss pa3HOCTh TEMIIEPATYP B CMECUTENbHBIX TeIUIO0OMEHHUKAX.
27. TlocnemoBaTeIbHOCTH pacueTa HacaI0YHbIX CKpyOOepoB

28. TenmooOMEHHUKH BIIAXXKHOTO Bo3ayxa. X pacuer mpu nomomu ko3¢ puimenra
BJIarOBBITIA ICHHSL.

29. CootHomenue Jlptonca u ypaBHeHue Mepkens. X mpuMeHeHue A pacueTa
TETUIOOOMEHHBIX aIllapaToB BIAXKHOTO BO3IyXa.

30. Cuctembl 000poTHOTO BooCHAOKeHUs. X Ha3HaueHHe U KiacCupUKaIus.

31. 'pagupHM, UX BUABI, KOHCTPYKIIUU ¥ CPABHHUTEIIbHAS XapaKTEPUCTUKA.

32. BeHTUIATOpHBIE TPAIMPHHU U allapaThl BO3AYIIHOTO OXJIaXAeHUs. X KOHCTPYKIIMH.
33. [Ipumenenue, NpUHIMI PabOTHI U KOHCTPYKITUH BBITIAPHBIX YCTaHOBOK.
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34. IlpuHuuMn 1eHCTBUS BBIMAPHBIX aNllapaToB. MaTepuallbHbINA U TEIUIOBOW OajlaHC BHITApHOH
yctaHoBKH. OmpeiesieHre KOJIM4ecTBa napa Ha BBINApKY.

35. Pacnionaraemast 1 mosie3Hast pa3HOCTH TEMIIEpaTyp B BHITAPHBIX yCTAaHOBKAX. THIIBI
JENpPecCuil B BBIMAPHBIX YCTAHOBKAX, UX BHIYHCICHUE

36. [TocnenoBaTenbHOCTH pacueTa OJTHOKOPITYCHON BBITAPHOM YCTaHOBKH.

37. OcobeHHOCTH pacyeTa cpeHel Pa3HOCTH TeMIepaTyp u K03 UIIMEHTA TeIIO0TIa4H B
rperoniel Kamepe BBIAPHOTO arlnapara.

38. ObnacTu MpUMEHEHHsI CYIIUIBHBIX yCTaHOBOK. [lepro/ipl cyliku MaTepraios.
PaBHOBeCHOE M KPUTHYECKOE BIArOCOAEpIKaHUE.

39. Knaccuduxanus BiIaXHbIX MAaTepUAIOB U MPUHIUITHAIBHBIE CXEMbl YCTAHOBOK JJISl UX
cymkd. CylmnIbHBIE areHThI.

40. Kunetuka cymku. MeTosbl pacyeTa BpeMEHH CYIIKU B €€ IEPBOM U BTOPOM NEpUOaX.
41. Tleperonka u pextudukamus. Vx npumenenne. OTianyue nMpoueccoB BHITAPKH U
MEPETOHKHU.

42. Tumbl cMecel KUIKUX KOMIIOHEHTOB. 3akoH Payrs.

43. JluarpaMMbl pacTBOPOB KUIKUX cMmecei.(P-X, t-X,Y, X-y- nuarpammsl ). FIx moctpoeHue u
HazHauenue. [locTpoeHue npoiecca mpocToil meperoHky B (pazoBoil nuarpamme

44. TIpocrasi, HempepbIBHAsE © MHOTOKpaTHas rneperonka. Cxemsl yctaHoBOK. [Ipotiecc mpocToit
MIEPETOHKH B t-X,y Auarpamme.

45. Cxema U IPUHLIUII ACHCTBUS peKTU(DUKAIIMOHHON KOJOHHBI. DJIerMOBOE YHCIIO U €TI0
BJIMSIHHAE Ha PabOTy KOJIOHHBHI.

46. Cxema U IPUHLIUI PaOOTHI PEeKTHU(PUKAITMOHHON YCTaHOBKH. MaTepuaabHblid OaaHc
PEKTHPHUKAIIMOHHON ycTaHOBKH. OIpeesieHre Yrcia TEOPETUIECKIX TapesioK
2.IlpumepHbIe THIIBI IK3aMEHAIMOHHBIX 3a71a4 N0 Kypcy «TenjiomaccooomMeHnHoe
o0opyaoBaHMe NpeANPUATHII.

1. Onenuts monaAb MOBEPXHOCTU TEMIOOOMEHHOIO annapara o peKOMEeH/1yeMbIM
3HaYeHUAM K03(p(PUIIMEHTOB TEII00TJauu.

2. Paccunrath K03 (HUITHMEHT TeruIonepeadd B TEIUIOOOMEHHOM arapaTte 1o
XapaKTepUCTHKaM MTPOTOYHOM YacTH, pacXoay U TeMIlepaTypaM TEIIOHOCUTENEH.

3. O1eHUTH TIOMIAIh TOBEPXHOCTH TEIUIOOOMEHHOTO anmapaTta 1o 3aJaHHoi 3 dekTHBHOCTH
1 u3BecTHOM 3aBucuMocT E=f(N).

4. Haittu 5 eKTUBHOCTH TETNIOOOMEHHOTO armapara o H3B€CTHOMY TETUIOBOMY OajlaHCy.
5. HaiiTu KoHe4YHbIe TeMIepaTypbl TEIUIOHOCUTENEH B TEINIO0OOMEHHUKE 10 €r0 HayadbHbIM
TEeMIEpaTypaM, pacxojaM 1 3Ha4eHuIo 3 (HEKTUBHOCTH.

6. HaiiTu TeMnepaTypy NOBEpXHOCTH TEIUIOOOMEHA MO TeMIIepaTypaM TEIJIOHOCUTENEH 1
Kod(puImeHTaM TEII00T/Aauu.

7. HaiiTu Bpems HarpeBa >KUJKOCTH B PEKYIEPATUBHOM TEIJIOOOMEHHHUKE NMEPUOANYECKOTO
nercTBus (0oiiepe-akKyMyJsiTOpe).

8. Onpenenuts cTeneHb OpedpeHus 1o reoMeTpun pedep.

9. Onpenenuth K03 PHUIMEHT TETITONIEpEIauN CO CTOPOHBI OPEOPEHHOI U HEOPEOPEHHOH
MIOBEPXHOCTH.

10. Haiitu KIIJ] pe6pa u KII/] opeOpeHHOI MOBEPXHOCTH MO U3BECTHBIM XapaKTEPUCTUKAM
pebep u K03 (HUITUEHTY TEIUIOOTAAYH.

11. OnpenenuTs nepemnaj JaBJIeHUH B TEIIIOOOMEHHOM arapare.

12. OnpenenuTh TpeOyeMyro MOIIHOCTh Ha MPOKAYKY TEMIOHOCUTENS B TEINIOOOMEHHOM
amnmnapare.

13. Onpenenuth K03 GUIMEHT TeIIonepeaayt B TEINIOOOMEHHUKE C BIArOBBINAICHUEM.
14. HaliTi KOHEUHOE BJIarocojiepkaHue (JIn0o TemMmneparypy raza) B CMECUTEIILHOM
TEIIO0OMEHHUKE U3 €ro TeIJIOBOro OanaHca, CUMTas Ta3 Ha BHIXOJIE MOJTHOCTHIO
HaCHIIIICHHBIM.
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15. HaiiTi koimM4yecTBO BTOPUYHOTO Mapa (100 KPEeTKoro pacTBOpa) B BHIMAPHOM yCTaHOBKE,
UCIIOJb3Ysl MaTepHUasIbHbIE OaJIaHCHI.

16. HaiiTu npuMepHBIi pacxo/ Iapa Ha BBIAPKY B OJHOCTYIIEHUATON BBIIAPHOI YCTaHOBKE.
17. Onpenenuts BpeMsi CyLIKUM MaTepualia B IEPBOM MEPUO/IE.

18. OnpenenuTs 3HAYCHUE THAPOCTATUICCKON ACTIPECCHH 11O BBICOTE CTOJIOA )KUIKOCTH H
JIaBJICHUIO B KOPIIyCe armapara.

19. OnpenennuTe KOHEUHOE BJIArOCOAEPKAHUS [1OCIIE 33 JaHHOTO BPEMEHH CYIIKH B [IEPBOM
nepuoze.

20. Onpeaenuthb TEIUIOBOM MOTOK € MOBEPXHOCTH TEIJIOOOMEHA B CIydae 3aBUCUMOCTH
K03(ppULIMEHTa TEIII00TAaYH OT TEMIIEPATYPHI.

21. PaccunTtaTh KOHEYHBIE PA3HOCTH TEMIIEPATYP TEIFIOHOCUTENEH B IPOTUBOTOUYHOM
(MpsIMOTOYHOM) TEINIOOOMEHHUKE IIPU U3BECTHOM MOBEPXHOCTHU TEMJI000MEHA.

22. Haiiti n3mMenenue 3peKTHBHOCTH OpeOpeHHst TPH M3MEHEHHH Ko duunenTa
TEIUIOOTAAYH.

23. OmpenenuTh U3MEHEHHUE Mepernaaa AaBjIeHHs B TEINIOOOMEHHUKE P U3MEHEHUH CKOPOCTH
TEIIOHOCUTEJISL.

24. Onpenenutb U3MEHEHHUE Mepenaa 1aBIeHUN TeII000MEHHUKE C PU U3MEHEHUHU
TeMIIepaTyp TeIJIOHOCUTENEH

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Ha3BaTh 06sacT IpUMEHEHUS TEINIOOOMEHHBIX anapaToB.
Ha xakue rpynmsl pa3fenaroT TeII00OMEHHUKY 110 IPUHIIHITY JeHCTBUS?
Kakas cxema siBiisieTcst Haubosee 3pPeKTUBHON cXeMOH IBUKEHUS TEIJIOHOCUTENEH B
TEII00OMEHHUKE?
Yro sBisieTcs Lenbo IOBEPOYHOro pacuera’?
Kak paccunrtath cpeHuil TEMIIepaTypHbIi HAlop B IEPEKPECTHOTOUHOM TEIJIO0OMEHHUKE?
VYKakure 1uana3oH AOMYCTUMbIX 3HaUeHUH KO3 (UIIMEHTOB TEIUIO0TAa4YH Ul BO3AYyXa.
Uro Takoe uaeanbHbIN TENJI00OMEHHBIN anmapaT ¢ TOUKU 3PEHUs €ro TEIIOBOM
s hekTuBHOCTH?
KakoBbl penMyiiectBa MeToa 3pPEeKTUBHOCTH U YKCIIa €IMHUL TIepeHoca?
3ayeM B KOXKyXOTpYOHBIX TEIUIOOOMEHHBIX arnmaparax MpUMEHSIOTCS CerMEHTHbIE
MePEropoIKu?
Yro Takoe TemioBast 3 (HpeKTUBHOCTh TEIIIOOOMEHHOTO armnapara?
3aueM NpUMEHSIOT OpeOpeHre MOBEPXHOCTEN TemIoooMeHa?
Yro Takoe uaeanbHoe pedpo?
Bepno nmu yrBepxaeHue: 3¢ (HEKTUBHOCTH OJIMHOYHOTO pedpa Bcerna Huke 3 (HEKTUBHOCTH
OopeOpeHHOi MOBEpXHOCTH?
B koxxyxoTpyOHOM TENI000MEHHOM ammapaTe HarpeBaeTcs Boja OT TeMieparypsl +60
rpaaycoB Llenbcus 1o remnepatypsl + 120 rpagycos Llenascus. Pacxon Boas! - 12 m*3/4. Boga
HarpeBaeTCsl HACHIIIEHHBIM BOJSHBIM IapoM ¢ TemrnepaTypoit +160 rpaaycos Llenscus u
TeroToil mapoodpaszoBanus 2200 k/x/kr. OueHUTh MI0A/b TeNJ1000MeHHOIH
MOBEPXHOCTH, HAUTH pacxo/1 napa u 3pPeKTUBHOCTD armnapara.
[Tonb3ysce h-d-auarpaMmMoii BIaXHOTO BO3yXa, ONPEACIUTh OCTAIbHBIC TapaMeTPhl BO3IyXa,
€CJIM U3BECTHO, UTO
- TeMIEepaTypa o Mokpomy tepmomerpy 12 oC,
- BJIarOCOJIep)KaHMe 3 T/KT.
Haiitu TemnepaTypy 1o cyxomMy BO3JlyXy, SHTAJIBIIUIO BO3/1yXa U OTHOCUTEIbHYIO BJIAXKHOCTb.

OtBerTsI:

1.  DHepreruka, IPOMBIIIJIEHHOCTb, CEILCKOE X03IHUCTBO, B OBITY, TEIIIOCHAOKEHHE,
TPAHCIOPT, BCE U3 BBIIIECNIEPEUUCICHHOTO, HUUETO U3 BBIIIECNIEPEUUCICHHOTO 2. pauaTOPHBIE;
CMECHUTEIIbHBIE; KOH/IEHCATOPHBIE; CYIIMIIbHBIE; pereHepaTUBHBIC; PeKTU(DHUKAIIIOHHBIE;
BbIMIApHBIE; KOKYXOTPYOHBIE; CEKIIMOHHBIE; CTalbHbIE; OapabaHHbIE; TEJIOMACCOOOMEHHBIE;
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KBa3MMOHOXPOMAaTHYECKHUE; TNIACTUHYATHIC; KaJopudepsl; OXJIauTeNbHbIE; BO3AYXO0-
BO3/yIIHbIE; KOHBEKTOPHBIE; ME/IHbIE; CIIUPATbHO-HABUBHBIC; PEKYIIEpPAaTUBHBIE;
HarpeBarolue; NapoBble; JaTyHHbIE 3. IPSIMOTOYHAS; OHOXO0BAsl; IPOTUBOTOYHAS;
YETBIPEXX0/I0Basl; IEPEKPECTHOTOUHAS; CXEMa C IBYMS XOJaMH 10 TOPsiYeMy TEIJIOHOCUTEIIO
Y YETHIPbMS X0JJaMH 110 XOJIOJHOMY; TEIIJIOHOCUTEIIIO; CII0XKHAs CXeMa ToKa 4. Ollpe/ieIeHHe
K03 (UIIMEHTOB TEIIO0TIa4yH; onpeereHne koahduiruenHTa Teronepeaayn; onpeaeacHue
IUIOINAAM TOBEPXHOCTHU TEIII000MEHa; OMpeeTICHNE TETIIOBOM MOIIIHOCTH TEIUIOOOMEHHHUKA;
orpeziesieHue TeMIlepaTyp TeIJIOHOCUTEINEH Ha BBIXO/IE; OIpeIeJICHIE TEMIIEPaTyp
TETUIOHOCHUTEJICH Ha BXO/JIE; ONpPeeNICHIEe KOHCTPYKTUBHBIX XapaKTEPUCTHK TEIII000MEHHOTO
anmnapara; ornpeje/ieHUe MMaeHus AaBJIeHus TeINIOHOCUTENEH; OpeielieHue MOUTHOCTH,
HE0OXOIUMOM ISl TPOKAUKH TEIUIOHOCUTENIEH; OIIPEIeIeHUE TOJIIHMH 3J1EMEHTOB
KOHCTPYKIMHU U MIPOYHOCTH COEIMHEHUI; ONpeiesieHue 3aTpaT Ha MPOU3BOICTBO
TETIIO0OMEHHUKA, 110100pa ONTUMAIBHBIX PEKUMOB pabOTHl M KOHCTPYKTUBHBIX ITAPAMETPOB
anmapara; BCe U3 BBIIICIEPEYNCIEHHOT0; HUYEro U3 BHIIICTIEPEUNCICHHOTO 5. KaK pa3HOCTh
0O0JIBIIETO ¥ MEHBIIETO TEMIIEPATYPHOIO HAlopa MEXAy BXOJIOM U BBIXOJOM, ONPEAEIEHHYIO
JUTSL IPOTUBOTOYHOM CXEMBbI TOKA; KaK CPEIHIOI0 JTOorapu(pMHUECKYIO Pa3HOCTh TEMIIEpaTyp,
OTIpeNIeICHHYO /Il IPOTHUBOTOYHOM CXEMBI TOKA; KaK CPEAHIOI0 JIOTapu(hMUIECKYIO pa3HOCTh
TEeMIEpaTyp, ONPeAEICHHYIO sl IPOTUBOTOYHOM CXEMBI TOKA, C YU€TOM MOMPABKU Ha
NEPEMEHHOCTD TETUIO(PH3HUECKUX CBOWCTB JKUKOCTH BOJIHM3HM CTEHKH; KaK Pa3HOCTh MEXKIY
CpenIHUMU apu(PMETHYECKUMU TeMIlepaTypaMu TEeIJIOHOCUTENEH, ONPeIeICHHYIO s
IIPOTUBOTOYHON CXEMBbI TOKA; KaK CPEHIOI0 Jorapu(pMUUECKYIO pa3HOCTh TEMIIEPATYp; KaK
CPEIHIOI0 TOTapu(PMHUUECKYIO PA3HOCTh TEMIIEPATYP, ONPEACTCHHYIO ISl MPSIMOTOYHON CXEMBbI
TOKA C y4ETOM IOTPABKU Ha MEPEMEHHOCTh TEIUIOPU3NIECKUX CBOMCTB KHUIKOCTH BOJIN3H
CTEHKH; KaK CPEIHION0 JIOTapu(MUYECKYIO PA3HOCTh TEMIIEPATyp, OMPEACIICHHYIO JIJIs
CJIO’KHOM CXEMBI TOKa, C YI€TOM IOTPABKU Ha CXEMY TOKA; KaK CPEIHIO0 JIOTapU(PMHUECKYIO
pPa3HOCTh TEMIIEPATYp, ONPEACICHHYIO JIJIsl IPOTUBOTOYHOM CXEMBI TOKa, C YU€TOM MOMPABKU
Ha cxeMy Toka; 6. 20 — 100 Bt/(M2rpan); 5 — 10 Br/(M2rpam); 300 — 10 000 Bt/(M2rpan); 300 —
600 Bt/(M2rpan); 20 — 120 Bt/(M2rpan); 10 000 — 15 000 Bt/(m2rpan); 3 000 — 20 000
Bt/(M2rpan); 7. abCcOMIOTHO TIaKast IOBEPXHOCTh TETNIO0OOMEHA; HET MOTEPh B OKPYKAIOIIYIO
cpefy; UMeeT apoodpa3Hyro popMy; cXxema TOKa - MHOTOKpPaTHBII MepeKpeCTHBIN TOK ¢
OOILIMM MPOTUBOTOKUM; TETNIOHOCUTENH JBUKYTCS IPOTUBOTOYHO; CPEIHUIN
JorapupMHUECKUil TeMIepaTypHbIi HAaNop; HET TeMIEePaTypHOTo HAIlOpa; MUHUMAJIbHbIE
3aTpaThl HA MPOKAYKY TEIJIOHOCUTEIS; TOPSIUMI TETNIOHOCUTEINb OXJIaX1aeTCsl MTOJTHOCTBIO;
HOJHOCTBIO cpabaThIBAaeTCs TEMIEPATYPHBIM HAanop; 8. MPOEKTHOM pacyeTe; TOBEPOYHOM
pacuere; IpOYHOCTHOM pacueTe; TEXHUKO-IDKOHOMUYECKOM pacueTe; Jito0oM pacuere; 9. s
CYXXEHHS IPOXOHOTO CEUYEHUS 110 MEKTPYOHOMY NMPOCTPAHCTBY; AJIS CY>)KEHUSI IPOXOTHOTO
CEYeHHUs 10 TPyOHOMY IIPOCTPAHCTBY; JIJIsl IIOBBIIIEHUS] IPOYHOCTU KOHCTPYKIUU; JJIsI
oOeryeHus 00CIyKMBaHU anmapara; 1Jisi yMEHbIIEHUS TeMIepaTyp TeIUIOHOCUTENeH; uis
KOMIIEHCAIIMK TEMIIEPATYPHBIX HAIPSLDKEHUH B DJIEMEHTaX KOHCTPYKILUU; AJIsl KPacOThI -
3aBUCUT OT OpeH[a; Ul yBeTUUEHUs IO ld TOBEPXHOCTH TerooomeHna; 10. ero
KO?((UILIMEHT MOJIE3HOTO JEHCTBHS; OTHOIIEHUE €T0 TEMJIOBOM MOIITHOCTH K 3JIEKTPUUECKOM
MOITHOCTH, TPeOyeMOi Ha MPOKAUKY TETJIOHOCUTEIIEH; OTHOLIEHNE eTo TEIIOBOM MOIIHOCTH K
TEIJIOBOM MOLTHOCTHU HJI€aTbHOIO TEINIOOOMEHHUKA; 3TO TO, HACKOJIBKO XOPOLIO MEPeaeTCst
TerioTa; 11. yTOOBI YBEIMYHUTD IUIOIIAb TOBEPXHOCTH TEIJIO0OMEHa; YTOObI pa3BUTh
IUIOMIA/1b TOBEPXHOCTHU TEINIOOOMEHA CO CTOPOHBI TEIIJIOHOCUTENS ¢ HU3KUM KO3 UITUEHTOM
TEIUIOOT/Aa4YH; YTOOBI ClIeJIaTh KOHCTPYKIIHMIO arlfapaTa MpovyHee; YTOObl yBETUYNUTh

KO3 (UIMEHT TEMJI00TAaYH CO CTOPOHBI ra3a; YTo0bl YBEIUYUTh a3POJUHAMHUECKOE
COIIPOTHUBIICHUS alapaTa; YTOObl OPraHU30BaTh HYKHYIO CXEMY JBM)KEHUS TEIUIOHOCUTENEH;
12. Beectn oTBeT B mojie camocTosaTenbHo. 13. Jla/mer. 14. OTBeT 3a1a4u 3aBUCUT OT TOTO,
KaKMMH 3HAYEHUSAMH KO3 PHUIMEHTOB TEIIOOTIauM 3a7acTcsl CTyneHT. OH 10JI’KEeH BCHOMHUTb
U BbIOpaTh MpaBUIIbHBIN 1MaNla30H 3HAYEHUN U 3a7aThCsl JIIOOBIM 3HAUEHUEM U3 3TOTO
JMarnasoHa. 3aTeM OnpeenuTh 3HaueHne ko3 duimenta temnooraun. TerioByo MOIHOCTh
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¥ pacxo/]] mapa HaJio ONpeleTnTh U3 TeroBoro Oananca. [Inomaas moBepXHOCTH TEIII0O0OMEHa
- U3 ypaBHEHH Teruionepenaadn. DPPeKTHBHOCTH ONPEALIISAETCS UCXO0 U3 PU3HIECKOTO
cMbIcia 3Toit BenmmuuHel. 15. [To npunararomeiicst k Bonpocy H-d-muarpamme ompeznensiem
MOJIO’KEHUE TOYKHU, XapaKTEpU3YIOIIEH TaHHOE COCTOSIHUE BIaKHOTO BO3/yXa.
BepHblii 0TBeT: DHEpreTHKa, MPOMBIIIEHHOCTD, CEIbCKOE X03SICTBO, B OBITY,
TeIUIocHa0KeHue, TpaHCHOopPT. 2. PexynepaTuBHbIe, pereHepaTUBHBIE U CMECUTENbHBIE. 3.
[IpotuBoTok. 4. OnpeaeneHre TEIIOBOM MOLTHOCTH armapara, a TaKKe BBIXOIHBIX
TeMrieparyp TerioHocurenei. 5. Kak cpeanuii torapudmudeckuii Harop st
MIPOTHBOTOYHOMN CXEMBI IBHKEHHS C YIETOM IMOMpPaBKU Ha cxemy Toka. 6. 20 - 100
B1/(M"2*K) 7. D10 TEeTII00OMEHHUK C TPOTUBOTOYHOM CXEMOM JABUKEHUS TETUIOHOCUTES,
B KOTOPOM HET MOTEPh B OKPYKAIOIIYIO CPEy U B KOTOPOM IOJIHOCTBIO CpabaThIBACTCS
TeMIlepaTypHbIil Harop. 8. B moBepoyHOM pacueTe 3TOT METO/ He TpeOyeT MpOoBeaeHUs
00IbIIOTO YKca urepamuii. 9. [l cy>keHus TUIONIaId IPOXOJHOTO CEYCHHUS B
MeXTpyOHOM mpocTpaHcTBe. 10. DTO OTHOIIEHUE TEIJIOBON MOIIHOCTD PEaIbHOTO
TEIUI000MEHHUKA K TEIJIOBON MOITHOCTH UAeaIbHOr0 TeruioooMenHuka. 11. UtoOsr
Pa3BUThH MOBEPXHOCTH TEMIOOOMEHA CO CTOPOHBI TETIJIOHOCUTENS C MEHBIIIUM
kod(dunmeHToM Terutootaaun (raza). 12. 3to pedpo, Temmneparypa KOTOPOro o BCe
BBICOTE HEM3MEHHA U paBHa TemriepaType ocHoBanus. 13. Jla. Hanpuwmep, ecnu 3anarbes
kod¢dunmenTom Terutootaaun st Boasl 1000 Bt/(M*2*K), a muist HackImeHHOTO mapa -
10 000 B1/(M*2*K), To mony4uTcs CleIyronii OTBET: IIOMIAb TOBEPXHOCTH
TeruiooOMeHa coctasisieT 14,2 M2, pacxon mapa - 0,38 kr/c, apdexTuBHOCTD
teroodmMennuka - 60%. Io npuararorieiicst k Bonpocy H-d-auarpamme onpeernsem
MOJIOXKEHNE TOYKH, XapaKTePU3YIOIIEeH JaHHOE COCTOSHUE BJIAYKHOTO BO3/IyXa U MOJIy4aeM
CIIEYIOIIMN OTBET: TEMIIEPATypa MO CyXOMYy TEPMOMETPY COCTAaBUT ~26,5 IrpaaycoB
Lenbcwust, sHTaNBINS BO3ayXa 34 KJK/KT, OTHOCHTENbHAS BIAKHOCTD ~15%.
2.3agaua:
B xoxxyxoTpyOHOM TEII000MEHHOM arnmapaTe HarpeBaercs Bojia ot remneparypsl +60 oC 1o
temneparypsl + 120 oC. Pacxox Bozs! - 12 M3/4. Boga HarpeBaeTcs HACBIIIIEHHBIM BOASTHBIM
napom ¢ temrepatypoit +160 oC u termoroit napoodpazoanus 2200 kx/kr. O1ieHUTH
TUIOMIA/Ib TETUIOOOMEHHOM MOBEPXHOCTH, HAUTH pacxo]l mapa u 3QGeKTUBHOCTH arlnapara
OTBeTHI:
OTBeT 3a7auu 3aBUCUT OT TOTO, KAKUMH 3HAYCHUSAMHU KOA(PDUITUEHTOB TEIUIOOTIAUH 3a/1aCTCS
ctyneHT. OH JOKEeH BEIOpATh MPABUIIBHBINA JUATa30H 3HAYCHUH U 33]1aTHCS JIFOOBIM
3HAUEHUEM M3 ITOTO JIMAIa30Ha. 3aTEM OINPENeIUTh 3HaUeHue KO3 PHUIINEHTA TEIUIOOTIauH.
TennoByr0 MOIITHOCTh M pacXo/ Mmapa HaJ0 ONMPEIUTh U3 TeIUIOBOTO Oananca. [1momasns
MOBEPXHOCTHU TETNIOO0OMEHA - U3 ypaBHEHUs Teronepeaadn. I HEeKTUBHOCT ONpeAesieTcs
UCX01s U3 GU3NUECKOTO CMBICIIA 3TOW BETUYNHBI

Bepnpriii otBet: OTBeT Kk 3a1ade: 3¢ dexTuBHOCTH TeruiooOMenHuka 0,6 pacxon napa 0,38
Kr/c ecnu 3agaThes Kodpdunuentom temwnootaauu S000 Bt/(m*2*rpan) mist Boas u 15000
Bt/(M"2*rpan) ans mapa, TO IJI0IIa1b MOBEPXHOCTH TEIII000MEHa COCTaBUT 3,4 M”2

II. Onucanue wkanvl oueHusanus

Ouyenka: 5
Onucanue xapaxmepucmuxu evinonenus snanus: Ouenka «OTIIMYHO» BvicTaBisIeTCS CTYICHTY,
MIPABWJIBHO BBIMTOJTHUBIIIEMY MTPAKTHIECKOE 33JaHUE, KOTOPBIH ITOKa3all IPH OTBETE HA BOIPOCHI
HK3aMEHAIMOHHOTO OMIeTa ¥ Ha JOTIOTHUTEIbHBIE BOPOCHI, UTO BIAJCET MaTEPUAIOM U3y4ECHHOU
JICITUTUIAHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHMS JUTSI OOBSICHEHUS PA3IMYHBIX SBJICHUNA U PEIICHUS
3a/1a4

Ouyenka: 4
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Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BbicTaBiseTCs CTYAEHTY,
IPAaBUJIBHO BBIOJHUBILEMY IPAKTUYECKOE 3a/1a-HHE U B OCHOBHOM IIPABUJIbHO OTBETHUBILEMY Ha
BOIIPOCHI 9K3aMEHAIIMOHHOTO OMJIeTa M Ha I0-TIOJIHUTENbHBIE BOIIPOCH, HO JIOIYCTUBILIEMY TIPU
3TOM HENPUHUUIHNATIBHBIE OIINOKU

Oyenka: 3
Onucanue xapakmepucmuru svinoanenus s3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBI B OTBETaX Ha BOMPOCHI 3K3aMEHALIMOHHOTO OHMJIeTa JOMYCTHII
CYLIECTBEHHbIE U JIaXKe rpyOble OLIMOKHU, HO 3aTE€M HCIPABUII X CaM, a TAKXKE HE BBITIOTHUII
MPAKTUYECKOE 33/I1aHUE U3 SK3aMEHAIIMOHHOTO Oniera, HO MO0 HaMEeTHJI IPaBUIIbHBINA MYTh €T0
BBITIOJTHEHUS, TUOO MO YKA3aHUIO SK3aMEHATOpa PEelIn IPYTryIo 3a/1a4y U3 TOro XKe pas/erna
JVCIUATUTHHBI

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
Ouenka omnpezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamIbHO-PEUTHHIOBOM CHCTEME MJis

crynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBJsIrONMX. B
MPUJIOKEHUE K TUIIOMY BBIHOCUTCSI OLICHKA 32 7 CEMECTP U 32 KypCOBOM MPOEKT
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa NPUHUMAETCSI KOMUCCUEHN COCTOSIILIEN BKIIIOUAIOLIEH HE MEHEE JIBYX IPEoJaBaTeNIeH.
3aciymmBaeTcsl yCTHbIM Jokiiaza cTyeHTa . OH OTBe4aeT Ha BONPOCHI IO MTPOEKTY.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUA: - YCTHBIM PaccKa3 CTyJeHTa ObLI JJOTUYHO
BBICTPOEH, JOCTATOUYHO Pa3BEPHYT, HE COJEpKall IPUHIUIHUAIBHBIX OLIMOOK, yroTpedisemast
TEPMHUHOJIOTUSl COOTBETCTBOBAJIA YPOBHIO MOATOTOBKH cTyneHTa 4-ro kypca 193¢ HUY
«MDBW»; - Ha npeCTaBICHHBIX YepTexkax, cxeme, TpexMepHoil rpaduyeckoit moaenu u B PII3 He
ObUTIO 0OHAPYKEHO MPUHIUITHAIEHBIX OIIMOOK M HETOYHOCTEH; - CTYZIGHTOM OBUIN JTaHBI
UCUEPIIbIBAIOIIME U IPABUIIbHBIE OTBETHI Ha OOJIBLIIMHCTBO 3a/JaHHBIX BONPOCcoB (He MeHee 90%)

Ouyenka: 4
Onucanue xapakxmepucmuku 8bINOJIHeHUs1 3HAHUA: - YCTHBIN paccKa3 CTy/IeHTa ObLI IOTUYHO
BBICTPOEH, JOCTaTOYHO Pa3BEPHYT, HE COJEpKall IPUHLMIIUAIBHBIX OIMOOK, yoTpediseMas
TEPMHUHOJIOTHSI COOTBETCTBOBAJIAa YPOBHIO MOATOTOBKH cTyaeHTa 4-ro kypca UI123¢ HUY
«MDBWy»; - mpencTaBieHHbIC YEPTEXKH, CXeMa, TpexmepHas rpaduyeckas monens u PI13 6pum
BBIIIOJIHEHBI HA BBICOKOM YPOBHE, HO COJIEPKAT HEKOTOPhIE HETOUHOCTU ¥ HENPUHIIUITHNAIbHbBIE
OLLMOKY; - CTYIEHTOM OBLIIM JIaHbI MCUEPIIBIBAIOLIUE U ITPABUIIbHBIE OTBETHI HAa OOJIBIINHCTBO
3aJlaHHBIX BompocoB (He menee 70%)

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: - YCTHBIA paccKa3 CTyAECHTa ObLT JIOTHYHO
BBICTPOEH, JOCTATOYHO Pa3BEPHYT, HE CO/EPKall IPUHLUITUAIBHBIX OMIMOOK, ynoTpedisemas
TEPMHUHOJIOTHSI COOTBETCTBOBAJIA YPOBHIO MOATOTOBKHU CTyeHTa 4-ro kypca UT1230¢ HNUY
«MDW»; - npeacTaBieHHbIE YEPTEXKH, CXEMa, TpeXMepHast rpaduueckas Moaens u PII3 6bp1u
BBIIIOJIHEHBI HA YIOBICTBOPUTEIILHOM YPOBHE, HO COJEPKAT HEKOTOPBIE HETOYHOCTH U
HENPUHIIUIIAATIbHBIE OIIUOKY; - CTYIEHT B II€JIOM J1aJl YAOBJIETBOPUTEIbHBIE OTBETHI Ha BOIPOCHI
komuccuu (He Menee 50%)

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OneHka 3a KypcOBOM MpOEKT ompenensercs B cOOTBeTCTBUM c [lonokeHuem o OamibHO-
peiiTuHroBoi cucreme ans cryneHtoB HUY «MOW». B npunoxxkeHue K IUIUIOMY BBIHOCHTCS
OLICHKA 3a 7 CEMECTP U 3a KyPCOBOU MPOEKT
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