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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 I'oTOB K pacyeTHO-3KCIEPUMEHTATHPHOMY aHAIM3y OCOOCHHOCTEH HU3KOTEMITEPaTYPHBIX
IIPOLIECCOB
NJI-1 Bnaneer MmaTreMaTH4ecKUM anmapaToM TEIUIOTHIPABINYECKUX PACUETOB MpU
pa3pabOTKe CXEMHBIX PEIICHU HU3KOTEMIIEPaTypPHBIX CUCTEM

2. [IK-3 CiocoGeH K MPOSKTUPOBAHUIO Y3JIOB IKCIIEPUMEHTATBHBIX U TPOMBITIUICHHBIX
HU3KOTEMIIEPATYPHBIX YCTAHOBOK
WJ1-2 3naeT npuHIUI ASHCTBUS U XapaKTEPUCTUKU 00OPYAOBAHUS U TEXHOJIOTHYECKUX CXEM
HU3KOTEMIIEPATYPHBIX CUCTEM

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. OcHOBBI pacueTa TerI000MeHHBIX ammaparoB (KorTponsHas padora)
2. PerenepatuBHbie TeriooOMenHble anmnapatsl (KontponsHas padora)
3. PexyneparuBHbie TernoooMenHblie anmnaparsl (KonTponsHas padbora)

®Dopma peanuzaruu: YctHas hopma
1. KoHCTpyKIIMOHHBIE MaTepuabl HU3KoTemrnepaTypHoil TexHukH (Konoksuym)
2. OcHOBBI pacyeTa TernaI000MeHHbIX anmnapaToB (KomiokBuym)
3. PerenepatuBHble TeruiooOMeHHbIe annapathl (Komioksuym)
4. PexynepatuBHble TeriooOMeHHbIe anmnapatsl (Konmoksuym)
5. Tennogusnyeckue cpoiicTBa TemoHocutenen (Kommoksuym)

BPC aucuuniavHbl

7 cemecTp
Beca KOHTpOIbHBIX MeponpusTHii, %
Nupnexc KM-1 | KM-2 | KM-3 | KM-4
Paznen nucrunanHb
KM:
Cpox KM: 4 6 11 14
OcHOBBI pacueTa U KOHCTPYHUPOBAHUS TEMIOOOMEHHBIX
anmnapaToB
Tennodusnueckre cBOMCTBA TETNIOHOCUTEICH +
KoHCTpyKIIMOHHBIE MaTepualbl HU3KOTEMIIEPATypPHOU +
TEXHUKH
OcHOBBI pacueTa TEeII000MEHHBIX arnapaToB + +
Bec KM: 20 20 35 25




8 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o
HNunexc KM-5 | KM-6 | KM-7 | KM-8
Paznen aucuumuimabl
KM:
Cpok KM: 4 8 10 12
Buapl, 0cOOEHHOCTH ¥ MPUHIIMI IEUCTBUS TEIIIOOOMEHHBIX
anmnaparoB
PekynepatuBHbIe TEJI000MEHHBIE anmapaTsl + +
PerenepaTuBHbIE TEIIIOOOMEHHBIE alIIAPATHI + +
Bec KM: 30 30 20 20

$O0611as yacte/J1J1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

[1K-2

WJI-1nx-2
MaTeMaTHYECKUM
anmnaparoM
TEILIOTUAPABINYECKHX
pacueToB mpu pa3paboTKe
CXEMHBIX peleHui
HHM3KOTEMIIEPATYPHBIX
CHCTEM

Bnaneer

3HaTh:

0COOCHHOCTH KOHCTPYKIIHH
1 METOIUKHU
TEIJIOTUIPABIMYECKOTO
pacyeTa peKyrnepaTuBHBIX
TEIJIOOOMEHHBIX aIapaToB
Pa3IMYHBIX THUIIOB
0COOCHHOCTH KOHCTPYKIIHH
1 METOIUKHU
TEIJIOTUIPABINYECKOTO
pacyeTa pereHepaTUBHBIX
TEII000MEHHBIX anmnapaToB
Pa3IUYHBIX THUIIOB

YMeTh:

BBIIIOJIHATE
TEIUIOTHIPaBIMYECKUN
pacyeT pereHepaTUBHBIX
TEII000MEHHBIX anmnapaToB
BO3/IyXOpa3IeTUTETHHBIX
YCTaHOBOK

BBITIOJIHATE
TETUIOTHIPABIMYECKUN
pacyeT peKyrnepaTuBHBIX
TEII000MEHHBIX anmnapaToB

PexyneparuBnble TemnooomenHble annapaTsl (KookBuym)
PexyneparuBnblie TemnoooMennblie anmapaTsl (KoHTponbHas padora)
PereneparusHusbie TermooOMeHHbIe anmapaTs! (Kommoksuym)
PerenepatuBubie TeruiooOMenHsble anmnapartsl (KontpoiabsHas pabora)

I1K-3

NJI-2nk-3  3HAET TIPHHIAI

3HaTh:

Tennodusnueckue cpoiicta TeroHocurenent (Komnoksuym)




JIECTBUSI U XapAKTEPUCTUKHU

00opyIoBaHus u
TEXHOJOTUIECKIX CXeM
HU3KOTEMITEPATyPHBIX
CUCTEM

0COOEHHOCTH MPUMEHEHHS
pa3IMYHBIX
KOHCTPYKIMOHHBIX
MaTEepHAJIOB B
o0opymoBaHUU
HU3KOTEMITePaTyPHBIX
cHCTEM

0COOEHHOCTH ONpeICTICHHS
CBOWCTB TEIJIOHOCUTENIEH
JUIsL pacdyera 000pyA0BaHUsS
HU3KOTEMIIEpaTyPHBIX
CHCTEM

YMeTs:

BBIUUCIIATH TUIOMIA/Ib
MOBEPXHOCTH TEIJIO0OMEHa
Y TUPABIMYECKOE
COIIPOTHBIICHHUE IS
TpyOUaThIX TOBEPXHOCTEH
TErI000MeHa B
HU3KOTEMITepPaTyPHBIX
crcTemMax

BBIUUCIIATh XapaKTEPUCTUKU
TEMJI000MEHHOTO
o0opynoBaHus
HU3KOTEMIIEpaTyPHBIX
cucreM (KOdPPHUIHMEHT
TeIUIoNepeIauu, CpeaAHUN
TEMIIepaTypHBIN HAIOP U
T.J.)

KoHCcTpyKIIMOHHBIE MaTeprabl HU3KOTEMIIEPATYPHON TEXHUKU
(KonmoxBuym)

OcHoBBI pacyeTa TerI000MeHHbIX anmnaparoB (Komioksuym)
OcHoOBBI pacueTa TerIooOMeHHBIX amnmapaToB (KorTponbsHas padoTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. Tensiopuznyeckne cBOMCTBa TeNJIOHOCHTEJIel

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeeHNsi KOHTPOJIBLHOr0 MeponpusaTusi: OTBETHI Ha BOIIPOCHI B YCTHOH (opme

Kpartkoe cogep:xanue 3ajaHus:
Oco6eHHOCTH OIpeIesIeHUs] CBOMCTB TEIUIOHOCUTENEH AJIs pacueTa 000py10BaHMs
HU3KOTEMIIEPATYPHBIX CUCTEM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 0COOEHHOCTU ONpEeNICHUs 1.Ilpu Kakux AaBJIEHUSAX U TEMIEPATYpaX MOKHO
CBOICTB  TEIUIOHOCHUTENEeH s WCIIOJIb30BaTh TEOPUIO UI€aTIbHBIX Ta30B Ul pacueTa
pacuera obopynoBaHus CBOMCTB TEIIJIOHOCUTEIIEH?

HU3KOTEMIIEPATYPHBIX CUCTEM 2.Kaxk 3aBHCST TEIIOEMKOCTb, BI3KOCTh U

TEIUIONPOBOAHOCTh Ta30B OT TEMIEPATYPhI U JaBICHUS?
3.Kak 3aBHUCAT TEMI0EMKOCTh, BI3KOCTb U
TEIUIONPOBOAHOCTh KUJIKOCTEN OT TeMIlepaTypbl U
aBJICHUS?

4.Yt0 Takoe OTHOCUTEIbHASI BIIAXXKHOCTh U
BJIarocojiep;kanue?

5.Kak MeHsercs BiarocoiepkaHue Ipyu HarpeBe u
OXJIAKJEHUH BJIAYXKHOTO BO3]1yXa?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJJaHue
BBHITIOJTHEHO MPABWIILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-2. KoHCTPpYKIIHOHHBbIE MAaTEPHAJIbI HU3KOTEMIIEPATYPHOI TEXHUKHU

®opmbl peanuzanmuu: YcrHas Gpopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJBHOIO MEPONPHUATHSA: Y CTHBIE OTBETHI HA BOITPOCHI

Kparkoe conepxxanue 3agaHus:
0COOEHHOCTH MPUMEHEHHS Pa3INYHbIX KOHCTPYKIIMOHHBIX MaTepHalioB B 000py10BaHUU
HU3KOTEMIIEPATYPHBIX CUCTEM

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:




3HaTh: OCOOCHHOCTH NPHUMEHEHUs
pPa3IUYHBIX KOHCTPYKLHOHHBIX
MaTepuajioB B  00OpyAOBaHUU
HU3KOTEMIIEPATYPHBIX CUCTEM

1.Kak MEHSI0TCS TPOYHOCTHBIE XapAKTEPUCTUKHI
METAJUIOB U CIJIABOB MPU MOHMXEHUH TEMIIEPATYPhI?
2.1Ipu KakuX yCIOBUSX B HU3KOTEMIIEPATYPHOI TEXHUKE
MOHO HUCTIOJIb30BATh YTJIEPOIUCTHIE CTAIN?

3.Kakue meTasmibl 1 crijiaBbl MOTYT UCIIOJIB30BATHCS JISI
W3TOTOBJICHUS! KOHCTPYKIUH, padoTaronuX npu
KpuoTemIiieparypax?

4.Kakue maTepualibl HCHOJIb3YIOTCS B
HU3KOTEMIIEPaTypPHON TEXHUKE Ui YIUIOTHEHUS
Pa3bEeMHBIX COCIMHEHUI?

5.Kakue 10CTOMHCTBA M HEOCTATKH UMEIOT
CTEKJIOTUIACTUKHU KaK MaTepua JJisi U3rOTOBJICHUS
TEIJIOBBIX MOCTOB?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJjaHue
BBIIIOJTHEHO MTPABUIIBHO MJIM C HE3HAYNTEIbHBIMU HEJI0UeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJaHUIO

KM-3. OcHoBBI pacueTa TenJ1000MEeHHbIX aNNapaToB

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym
Bec konTposbHOro meponpustusi B BPC: 35
IIpoueaypa npoBeieHNs KOHTPOJIBLHOr0 MeponpusATusi: OTBETHI Ha BOIIPOCH! B YCTHOH (opme

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

XapaKTepUCTUKHU TETIIO00MEHHOTO 000PY10BaHHsI HU3KOTEMIIEPATYPHBIX CUCTEM
(ko3 puumeHT Teronepeaaun, CpeaHUN TeMIepaTypHbIil Hamop U T.1.)

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YmeTs: BBIYUCIATH
XapaKTEePUCTUKH TEIIO0OMEHHOTO
000pyT0BaHUS
HU3KOTEMIIEPATYPHBIX CUCTEM
(koddpdunmMeHT  TemIonepenayu,
CPEIHMI TeMIIepaTypHBIN HAIOp U
T.J.)

1.I1pu kakux yCcIOBUSX MOXKHO HCIIOIB30BaTh
cpenHenorapuMudecKuii TeMrepaTypHbii Harmop?
2.Yto Takoe 3(hpeKTUBHOCTH OpeOPEHHOI TOBEPXHOCTH
Y TIOYeMy OHa OTJINYaeTcs OT YPPEKTUBHOCTH
OJIMHOYHOTO pebpa?

3.1lpu Kakux yCIOBUSX TEIUIOBASI MOILHOCT,
nepeaaBaeMas B UJ1eabHOM TEIUIO0OMEHHUKE, Oy1eT
MaKCUMaIbHOM?

4.13 KaKuX COCTAaBJIAIONIMX CKIIA/IbIBACTCS
THIPABINYECKOE COMPOTUBICHHUE TEIII00OMEHHBIX
arnmaparoB?

5.B kakux ciaydasx Mexay IpOTUBOTOYHOU U
MPSIMOTOYHON CXEMOM BIKECHUSI HE OYAET pPa3HUIIBI 110
3¢ (HEKTHBHOCTH TETNIOOOMEHHHKA?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_ICHKa "3a4TEeHO" BBICTABIISCTCS €CIIH 3aJaHucC
BBIITOJITHCHO ITPABUJIBHO WM C HE3HAYUTCIbHBIMH HEAOUYCTAMU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OUueHKa "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

KM-4. OcHoBbI pacueTa TeNJI000MEeHHbIX aNNIApaTOB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitus: [luckMeHnHoOe peleHue 3a1a4y

KpaTkoe conep:kanue 3a1aHusi:
BbIunciuTh miIoma b MOBEPXHOCTH TEIIO00OMEHA U THAPABIMYCCKOE COIPOTUBICHUE IS
TPpyOUaThIX MOBEPXHOCTEH TEIUIOOOMEHA B HU3KOTEMIIEPATyPHBIX CUCTEMaX

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

YMeTb:  BBIYMCIATH  IUIOIIA[Ib 1.1) Haiitu cpeqauii TeMIiepaTypHblil Harmop B
MOBEPXHOCTU  TEIUIOOOMEHa U TETI00OMEHHUKE, B KOTOPOM TOTOK Bo3ayxa (7TBX =
TUJIPABINYECKOE  COMPOTHUBIICHUE 300 K, TrBeix =200 K, Gr = 0,3 kr/c) oxyiaxxaaercs
JUIsl  TpyOdaThIX  IOBEPXHOCTEU notokom renus (7xBx = 180 K, Gx = 0,05 xr/c).
TerI000MeHa B 2) Haiitu koo hUIeHT Temionepeaayu B
HU3KOTEMIIEPATYPHBIX CUCTEMAaX TETIO0OMEHHUKE THIIA «TpyDa B TpyOe» (BHYTPEHHSSA

TpyOa 18x15 mm, HapykHas Tpy6a — 30x25 mm). Bo
BHYTpeHHEH TpyOe Teuer Bo3ayx (pe = 1 Mlla, Te = 250
K, we =2 m/c), mexnay Tpybamu — a3ot (px = 0,15 MlIIa,
Tx =230 K, wx =12 m/c).

2.1) HaiiTu cpenHuii TeMIiepaTypHblii HAoOp B
TETNIO0OMEHHUKE, B KOTOPOM TOTOK BO3ayxa (7TBX =
300 K, TrBeix =250 K, Gr = 0,6 kr/c) oxyiaxaaercs
nmotokoM a3oTa (7xBx = 230 K, Gx = 0,45 kr/c).

2) Haiiti k03¢ GUIIHEHT Teruonepeiauu B
TEII000MEHHUKE TUIa «TpyOa B TpyOe» (BHYTpEHHSS
TpyOa 16x13 MM, HapykHas TpyOa — 25x22 mm). Bo
BHYTpeHHEH TpyOe Teuet renwmii (pe = 2 Mlla, Te = 200
K, we = 3 M/c), mexxy TpyOamu — a3ot (px = 0,1 MIla,
Tx =180 K, wx = 10 m/c).

3.1) Haiitu cpenHuii TeMIepaTypHblii HAOp B
TEI1000MEHHUKE, B KOTOPOM NOTOK renud (7TBx = 250
K, Treeix = 200 K, Gr = 0,1 xr/c) oxnaxmaercst IOTOKOM
azora (7xBx = 180 K, Gx = 0,65 xr/c).

2) Haiitu ko3¢ ¢unmenT Teruionepenayn B
TeII000MEHHUKE TUNa «TpyOa B TpyOe» (BHYTpEHHSs
Tpy0a 20x17 MM, HapykHas TpyOa — 32x28 mm). Bo
BHYTpeHHeH TpyOe Teuet renwmii (pe = 1,5 MlIla, Te = 250
K, we =4 m/c), mexnay Tpybamu — Bo3ayx (px = 0,2 Ml1a,
Tx =230 K, wx =15 m/c).

4.1) HaiiTu cpeHuUil TeMIIepaTypHBIN HAIOp B
TeI1000MeHHUKE, B KOTOPOM MOTOK a3ota (7TBx = 300
K, Treeix = 250 K, Gr = 0,6 xr/c) oxjaxmaaeTcs IOTOKOM
remus (Txsx =230 K, Gx = 0,1 xr/c).




2) Haiitu ko3 uIenT Terionepeaadu B
TETIO0OMEHHUKE TUIIA «Tpy0a B TpyOe» (BHYTpEHHSS
TpyOa 16x13 MM, HapykHas TpyOa — 32x28 Mm). Bo
BHYTpeHHel TpyOe Teuer a3oT (pe = 2 Mlla, T2 =200 K,
we = 6 m/c), Mexxy Tpydoamu — Bo3ayx (px = 0,5 Mlla, Tx
=230 K, wx =10 m/c).

5.1) Haiitu cpeaHuii TeMIIepaTypHbBIi HAIlop B
TETI000OMEHHUKE, B KOTOPOM MOTOK BO3ayxa (7TBX =
300 K, TrBeix =200 K, Gr = 0,25 kr/c) oxmaxmaercs
notokoM kuciopoja (7xex = 185 K, Gx = 0,3 kr/c).

2) Haiitu k03 uIeHT Termionepeaadu B
TETIO0OMEHHUKE THIIA «TpyOa B TpyOe» (BHYTpEHHSS
TpyOa 24x20 MM, HapykHas Tpyoa — 40x36 Mmm). Bo
BHYTpeHHEH TpyOe Teuer Bo3ayx (pe = 1 Mlla, 7Te = 250
K, we =2 m/c), mexxny Tpyoamu — a3ot (px = 0,15 Mlla,
Tx =230 K, wx =12 m/c).

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

8 cemecTp

KM-5. PexkynepaTuBHbIC TeNJIO00OMEHHBIE ANINIAPATHI

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOILHOr0 MeponpusaTHs . KomiokBuym

Bec koHTpOobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpuaTHA: OTBETHI HA BOIPOCH B YCTHOH opme

Kparkoe conepxxanue 3agaHus:
Oco0eHHOCTH KOHCTPYKLMU U METOAMKH TETJIOTUAPABINYECKOIO pacueTa peKynepaTuBHbIX

TEIIO0OMEHHBIX arrapaToB pa3JIMYHbIX TUIIOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 0COOEHHOCTH KOHCTPYKIIHUU 1.ITouemy TenI000MEHHHUKH TUIIA «TPYyOa B TpyOe»
" METO/IUKH WCTIOJNB3YIOTCS TIPU MAJIBIX PAcX0/laX TETUIOHOCHTENCH?
TEIUIOTUAPABINYECKOTO  pacyera 2.Kakue cnocoObl yMEHBIIEHUs] IPOXOIHOTO CEUEHUS B
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PEKYIEpPaTUBHBIX TEMI00OMEHHBIX MEXTPYOHOM IIPOCTPAHCTBE UCIIONB3YIOTCS B
anmnapaToB pa3TUYHBIX TUIIOB KOXYXOTPYOHBIX TETNIOOOMEHHHUKAX ?

3.IloueMy B BUTHIX TEILIOOOMEHHHMKAX KOJMYECTBO TPYO
B CJI0€ HEOOXO/IMMO YBEJIMUUBATH MO0 MEPE yJaIeHUsi OT
cepaeyHuKa?

4.Kakuve TUIBI HABUBKH TPYO HA CEPIICUHHUK
HCIIOB3YIOTCS B BUTBIX TEMJI000OMEHHUKaX ?

5.IToueMy KOKYyXOTpYOHBIE TEIITIOOOMCHHUKH HE
HCIIOB3YIOTCS MPU OOJBITUX H3MEHEHUSIX TEMITepaTyp
TEIJIOHOCUTENICH?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuku btnonenus 3Hanus.; OUeHKa "3a4TeH0" BBICTABISETCS €CIIM 3aJlaHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBE/ICHHBIN CPOK HIIU PE3y/IbTaT HE COOTBETCTBYET 3aJJaHHI0

KM-6. PexynepaTuBHbI€ TeNJIOOOMEHHBbIE aNINIAPaThI

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOoIBLHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJbLHOro0 Meponpusitus: [luckMenHoe pereHue 3anay

Kparkoe cogepxxanue 3aganus:
BbINOMHUTE TEMIOrUAPaBINYECKHI pacueT peKylepaTuBHbIX TEMJIO0OMEHHBIX alllapaToB

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: BBIIIOTHATD 1.BBINOJIHUTE TEMJIOBOM U THIPaBIMYECKUN pacyeT
TEIUIOTUIPaBINYECKUN pacuer NPSIMOTPYOHOTO TETJIO0OMEHHHKA TUTIA «TpyOa B TpyOe»
pPEeKyNepaTUBHBIX TEMJI00OMEHHBIX IIPH CIAEAYIOUINX UCXOAHBIX TaHHBIX: 1) [Ipsamoit moToxk:
armaparoB BO31yX, prex = 1 MIIa, Trex =250 K, Treeix = 230 K,

Gr = 0,02 kr/c. 2) O6patHbIif noTok: a3ot, pxBx = 0,15
MIla, TxBx =215 K, Gx = 0,03 kr/c.

2.BBINONHUTH TEIUIOBOM U THIPaBIMYECKUN pacyeT
NPSIMOTPYOHOTO TEMJIO0OMEHHHKA TUTIA «TpyOa B TpyOe»
MIPH CIAEAYIOUINX UCXOAHBIX TaHHBIX: 1) [Ipsamoit moToxk:
renuii, prex = 1 MIIa, Trex =200 K, Tresix = 180 K, Gr
= 0,01 kr/c. 2) O6paTHBIi MOTOK: BO311YX, pxBX = 0,2
MITa, TxBx = 165 K, Gx = 0,05 kr/c.

3.BBINOIHUTE TEMIOBOW U THAPABINYECKHUI pacyeT
NPSIMOTPYOHOTO TETJIOOOMEHHHKA TUTIA «TpyOa B TpyOe»
MIPH CIAEAYIOUINX UCXOIHBIX NaHHBIX: 1) IIpsmoit moTok:
BojopoA, prex =2 MIla, Trax =240 K, Tresix =230 K,
Gr = 0,01 kr/c. 2) O6patHbIif OTOK: Bo3ayX, pxBx = 0,3
MITa, TxBx =210 K, Gx = 0,07 kr/c.

4.BBINOIHATH TEIJIOBOM U TUAPABINYECKUIN pacyeT
IPSIMOTPYOHOTO TETJIOOOMEHHHKA TUTIA «TpyOa B TpyOe»
TIPU CJIEYIONTUX UCXOMHBIX AaHHBIX: 1) [IpsimMoit moToK:
BO311yX, prex = 2 MIla, Trax =220 K, Tresix = 200 K,
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Gr = 0,01 kr/c. 2) ObpaTHbIit TOTOK: a30T, pxBX = 0,2
MIla, Txx = 180 K, Gx = 0,012 xr/c.

5.BBINOJIHUTE TEIUIOBOW U TMIPABINYECKUNA pacyeT
MPSAMOTPYOHOTO TEIIIOOOMEHHHUKA TUTIA «TpyOa B TpyoOe»
MIPH CIIEAYIONTUX UCXOMHBIX AJaHHBIX: 1) [Ipsmoi moTok:
resmit, prex =2 Mlla, Trax =250 K, Tresix =200 K, Gr
= 0,005 kr/c. 2) O6patHbIi TOTOK: a30T, pxBX = 0,15
MIla, Txex = 185 K, Gx = 0,025 xr/c.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-7. PerenepaTuBHble TeNJ1000MeHHbIE aNINAPATHI

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHNs KOHTPOJIBLHOr0 MeponpusATusi: OTBETHI HAa BOIIPOCH! B YCTHOH (opme

KpaTlcoe CoA€CpKaHMuE 3alaHUA:
OcoOeHHOCTH KOHCTPYKIIMU U MCTOAUKHU TCIUIOTUAPABIIMYCCKOTO pacuc€Ta pCréHCPATUBHBIX

TEIJI000MEHHEIX arraparToB pa3JIMYHbIX TUIIOB

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: 0COOEHHOCTH KOHCTPYKLUHU 1.B xakux ycTaHOBKaxX HU3KOTEMIIEPATYpPHON TEXHUKU
51 METOAUKHU HCIIOJIB3YIOTCSI PETEHEPATOPHI?
TEIJIOTHIPABINYECKOTO  pacyera 2.CKOJBKO pereHepaTopoB HEOOXOIUMO IS
pereHepaTUBHbBIX TEMI000MEHHBIX HENpepbIBHON pabOThI BO3AyXOpa3euTeIbHON
arrapaToB Pa3IMYHbBIX THIIOB YCTaHOBKH?

3.Kakue THUIbI Hacal0K MCIIOJIb3YIOTCS B pereHepaTopax
BO3/1yXOPa3/IeIUTEIbHBIX YCTAHOBOK?

4.Yrto Takoe TeMIepaTypHbIi rucTepe3nc B
pereHepaTopax ¥ Kak MO>KHO €0 YMEHBIIIUTH?

5.KakuM 00pazom OCyIIeCTBISIETCS OYMCTKA BO3/1yXa OT
npuMeceil B pereHepaTopax BO31yX0pa3IeTUTEeIbHBIX
YCTaHOBOK?
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Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAUYNTEILHBIMHU HET0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHME HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

KM-8. PerenepaTnBHbIe TeN1000MeHHbIE aNNIapaThI

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: [luckMeHHOe peleHue 3a1a4y

KpaTkoe conep:kanue 3a1aHusi:
BBIHOJIHI/ITI) TCHJIOFI/II[paBJII/I‘ICCKI/Iﬁ pacqu pCFCHepaTI/IBHBIX TCHHOO6M€HHI>IX aHHapaTOB

BO3YyXOpa3aAC/INTCIIbHBIX YCTAHOBOK

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmeTs: BBITTOTHSTh 1.BBIMOMTHUTE TETIOBOW U TUAPABINYECKUI pacyer
TETJIOTUIPABINYECKU T pacuer a30THOTO pereHepaTopa BO31yX0opa3IeIuTeIbHOM
pereHepaTuBHBIX TEIJI00OMEHHBIX YCTaHOBKH IPH CIEAYIOIIUX UCXOTHBIX JaHHBIX: 1)
armaparoB [Ipsimoit motok: prex = 0,6 MIla, Trex =300 K, Tresix =
BO3yXOpa3eIUTEIbHBIX 105 K, Gr =2 xr/c. 2) OGparnblit noTok: pxBx = 0,5
YCTaHOBOK MIla, Txex =95 K, Gx = 1,9 kr/c. Hacanka HaceimmHasi,

JUaMeTp rpanys 6 MM, IPOAOJKUTEIBHOCTD
nonynepuona 250 c.

2.BBINOIHATE TETUIOBOU U TMAPABIMYECKUN PACUET
KHUCJIOPOJTHOTO pereHepaTropa BO3AyX0pa3IeIuTeIbHON
YCTaHOBKH TPH CIEAYIOIIUX UCXOTHBIX JaHHBIX: 1)
[Ipsimoit motok: prex = 0,7 MIla, Trex =295 K, Treeix =
105 K, Gr = 3 kr/c. 2) O0patnslii notok: pxsx = 0,15
MIIa, TxBx = 95 K, Gx = 3,25 kr/c. Hacagka HaceinHas,
JUaMETp TpaHysl 5 MM, IPOAOIIKUTENBHOCTD
nonynepuoza 300 c.

3.BBINOIHUTH TEMIOBOW U TUAPABINYECKHUI pacyeT
A30THOr'0 PEreHepaTopa BO3AyX0pa3AeIUuTEIbHON
YCTaHOBKH TPH CIEAYIOIUX UCXOTHBIX JaHHBIX: 1)
[Ipsimoit motok: prex = 0,7 MIla, Trex = 300 K, Treeix =
105 K, Gr = 2,5 kr/c. 2) O6patssblii notok: pxBx = 0,55
MITa, Txex = 100 K, Gx = 2,3 kr/c. Hacagka HaceinHas,
JTUaMETp TpaHys 5 MM, POAOIIKUTENHHOCTD
nonyniepuona 300 c.

4.BBINOIHUTD TEIJIOBOM U TUAPABINUECKUI pacueT
KHUCJIOPOJTHOTO pereHeparopa BO3AyX0pa3AeauTeIbHOM
YCTaHOBKH TPH CIEAYIONUX UCXOTHBIX JaHHBIX: 1)
[Ipsimoit motok: prex = 0,6 MIla, Trex =295 K, TreeIx =
105 K, Gr =2 kr/c. 2) O6paTHsiii moToK: pxBx = 0,15
MIIa, TxBx = 95 K, Gx = 2,1 kr/c. Hacagka HackIITHas,
JUaMETp rpaHysl 6 MM, IPOAOIIKHUTEIHHOCTD
nonynepuona 250 c.
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5.BBINOIHUTE TEIUIOBOW U THIPABINYECKUNA pacyeT
a30THOTO pereHepaTopa BO3AyX0opa3IeIuTeIbHOM
YCTaHOBKH IPH CIAEAYIOIIUX UCXOTHBIX JaHHBIX: 1)
[Ipsimoit motok: prex = 0,65 Mlla, Trex = 295 K, Treeix
=105 K, Gr = 3 kr/c. 2) O6parnblii moToK: pxBxX = 0,5
MIla, TxBx =95 K, Gx = 3,2 kr/c. Hacanka HacelmnmHasi,
IaMeTp TpaHyi 4 MM, MPOJOJKUTEIBHOCTh
nostynepuoza 250 c.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

burer 1

1. OcHOBHBIE YpaBHEHUS, HCIIOJIB3YIOLIUECS AJISl pacyeTa TeII000MEHHBIX alnapaToB

2. B renoodmennuke npsimoii motok reyms (Trex = 300 K, Gr = 0,01 xr/c) oxnaxmaercs
obpartubM otokoMm renust (TxBx = 90 K, Gx = 0,01 xr/c). Koaddunuent rermmonepenayuu k =
500 Bt/(M2-K), moBepxHOCTh Teruioodmena F =2 M2. HaliTu TemIoByr0 MOIITHOCTh, CUUTAS,
YTO MOKHO HCIIOJIb30BaTh cpeAHeapu(hMETHUECKHUI TeMIIepaTypHbIil HAop.

IIpoueaypa npoBenenust
YCcTHBIE OTBETHI HA BOIPOCHI, TUCHbMEHHOE PELICHUE 3a/1a4l

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 U KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJI-2nk-3 3HaeT NpUHINI JCHCTBUS B XapaKTEPUCTHKH
000pYyIOBaHUS M TEXHOJIIOTUYECKUX CXEM HU3KOTEMIIEPAaTypPHBIX CUCTEM

Bomnpocel, 3axanus
l.buner 1
1. OcHOBHBIE ypaBHEHUS, UCIIONB3YIOLIUECS JISl pacyeTa TeIJI000MEHHBIX allapaToB
2. B renoodmennuke npsimoii notok renus (Trex = 300 K, Gr = 0,01 kr/c) oxnaxnaercs
oOpatabIM otokoM renust (Txsx = 90 K, Gx = 0,01 kr/c). Koapdunuenrt rermonepenaun k =
500 Bt/(M2-K), moBepxHoCTh Terioodmena F =2 mM2. HaliTu TemioByr0 MOIIHOCTh, CUUTAS,
YTO MOKHO HMCIIOJIb30BaTh CpeAHEapU(PMETHUECKUM TeMIIEpaTypHBIil HAIOP.
2.buner 10
1. Onpenenenne BEIXOAHBIX TEMIIEPATYP TEIUIOHOCUTENIEH MPU OBEPOYHOM pacuere
TEIIOOOMEHHBIX aIIapaToB
2. B remmmooomennuke norok renus (Trex = 125 K, Treeix = 85 K, Gr = 0,02 kr/c)
OXJIaXK/1AeTCsl KMITALIMM a30TOM MPHU aTMOC(epHOM JIaBIeHUH (ITapocoiepKaHnue Ha BXOJe
paBHo 0, Ha Bbixoze 1). Koapduunent rennonepenaun pasen 600 Br/(m2-K). Haiftu nnomans
MOBEPXHOCTH TEMJI000MEHa U MacCOBBIN pacxo/ a3oTa.
3.buner 9
1. 'mapaBiuyeckuii pacyeT TEMI00OMEHHBIX annapaToB
2. B reuiooomennuke notok renus (Trex = 300 K, Tresix = 250 K, Gr = 0,1 xr/c)
oxyaxaaetcs morokom azota (Txsx = 200 K, Gx = 0,62 kr/c). HaiiTu cpennuii TeMnepaTypHbIii
HaIop AJIsl IPSIMOTOKA U MPOTHUBOTOKA.
4.buner 8
1. Pacyer cpenHero TemnepaTypHOro Haropa Mpy MOCTOSHHBIX 3HAYEHUSAX TEIUIOEMKOCTEH
TEIIOHOCHUTENEeH U KO3 PUIHEHTa TeIuIonepe1adn
2. Haifti k03 GUIIUEHT TEMI00TAa4H MPY TEYCHUHU BO3IyXa B TpyOe AUaMeTpoM 25 MM, €clin
cpeaHsst Temneparypa Bo3ayxa pasHa 200 K, a maccoBslii pacxox pasen 0,01 kr/c.
JlnHaMuueckas BA3KOCTh M TEIUIONPOBOJIHOCTE Bo3yxa mpu temneparype 200 K paBHbI
133-10-7 ITa-c u 0,0185 B1/(M'K) cooTBEeTCTBEHHO.
S.buner 7
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1. Pacuer koadduimenTa temionepenayn 11 opeOpeHHBIX MOBEPXHOCTEH

2. Haiitu moTepu naBiieHHsI Ha TPEHUE TIPU TCUCHUH BO3AyXa B TpyOe nuametpom 20 MM 1
JUIMHOH 2 M, eci cpeansis TeMiieparypa Bo3ayxa pasHa 200 K, nasnenue pasno 0,25 Mlla,
MaccoBblil pacxoa paBeH 0,005 kr/c. JlnHamudeckast BA3KOCTh BO3ayxa mnpu temrieparype 200
K paBna 133-10"-7 Ila-c.

6.buner 6

1. Pacuer koaddunmenTa Temionepeaadn 1iist HoBepxHocTeit 6e3 opedpenus

2. B rerumooomennuke notok renus (Trex = 100 K, Treeix = 85 K, Gr = 0,01 xr/c)
OXJIAXK/IAETCSI a30TOM, KHUITSIIEM TP aTMochepHoM naBieHun. Haiitu TpeGyemblii MaccoBbIit
pacxoj a30oTa, €CIM Ha BX0JI€ — HAChIIIEHHAs )KUJIKOCTh, a Ha BBIXO0JI€ — HACBIILIEHHBIN Map.
TemoTa mapoobpaszoBanus azota 198 xJx/kr.

7.buner 5

1. IToctpoenue h — X quarpaMMsel BIaKHOTO BO3/yXa, OCHOBHBIE MTPOIECCH B h — X Anarpamme
2. TeryoBast MOIIIHOCTh TEIJIOOOMEHHHKA THIA «TpyOa B Tpyde» paBHa 200 BT, cpennuii
TemreparypHslii Haiop paBeH 12 K, K03 UIHEHTHI TEII00TAaYH JIs TOPSYETO U XOJIOIHOTO
notoka pasHbl 200 B1/(M2-K) u 100 B1/(M2-K) coorBercTBeHHO. HaliTn ninuny
TEII000MEHHUKA, €CJIM HapY)KHbIN 1UaMeTp BHYTpEHHEN TpyObl paBeH 20 MM, a TOJIIMHA
CTEHKH paBHa 1,5 Mm.

8.buner 4

1. Ternoduznyeckue CBOWCTBA PeaTbHBIX Ta30B U XKHUIKOCTEH

2. B remnoodmennunke motok reywms (Trex = 300 K, Treeix = 90 K, Gr = 0,01 kr/c)
oxnaxaaercs motokom azota (TxBx = 80 K, Gx = 0,05 kr/c). Koadduiuent remnonepenaun
pasen 200 B1/(m2-K). HaiiT miommaas moBepXHOCTH TEIIOOOMEHA.

9.buner 3

1. IlpumeHeHne MOEKYISIPHO-KUHETHYECKOW TEOPUH JIJISl pacueTa TEII0O(PU3NIECKUX CBOMCTB
ra3oBBIX TEIIOHOCUTENEH

2. B TenmmoodmenHoM ammapare motok Bozayxa (Trex = 300 K, Treeix =200 K, Gr = 1 kr/c)
oxyaxaaetcs norokom azota (Txex = 170 K). Haiitu TpeGyemslii pacxos a3oTa u

3¢ (HEeKTUBHOCTH TEINIOOOMEHHHKA JJIsl IPSIMOTOKA U IPOTUBOTOKA, €CIIM HEJJOPEKyIepaus
cocrasiuser 10 K.

10.burner 2

1. Ponb TemooOMEHHBIX annapaTtoB B HU3KOTEMIIEPATypHON TEXHUKE Ha IpuMepe
JpOCCeNIbHOM pedprKepaTOPHOM YCTAHOBKH.

2. Ilnockast cTeHKa UMeeT OAHOCTOpOoHHEee opeOpenue. [Jnnna pedpa 10 mm, TommuHa 1 MM,
m1ar pebep 3 mm, TeronposoaHocTs pedep 100 Bt/(m-K). Haiitu koappunment
TEeIuIoNnepe1aun, eciau Kod(pUIMEHTHI TEIJIO0TIauu C pa3HbIX CTOPOH CTEHKU paBHBI 500
Bt/(M2-K) u 50 Bt/(M2-K).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.IIpu kakux yCIOBUSAX MOYKHO HCIIOJIb30BATh CpelHeNorapuGMUIECcKuil TeMrnepaTypHbIi
Harop?
OTBeTHI:
1) IlpssMoTOYHASI MJIM TPOTUBOTOYHAS CXeMA ABHKEHMS, IOCTOSIHHBIH KO3 PUIIHEHT
TEeNJIOOTAAYM M MOCTOSTHHBIE TENJI0EMKOCTH TelJIOHOCUTe el
2) OTHoIIEHUE TeMIIepaTypHBIX HAIIOPOB Ha KOHIIAX TEINIOOOMEHHUKa Oouiblie, ueM 1,7
3) OtcyrcTBHE (ha30BBIX IEPEXOOB B TEIIIOOOMEHHHUKE
Bepusliit otBet: 1) IIpsMoTouHas MM MPOTUBOTOUHAS CXEMa JBMXKEHUS, TOCTOSTHHBIH
K03 (HULUEHT TETJIOOTAAYHU U MIOCTOSHHBIE TEIJIOEMKOCTH TETIJIOHOCUTENEH
2.ITouemy 3ppeKTUBHOCTH OPeOPEHHON MOBEPXHOCTH OobIiie 3PPEKTUBHOCTH OAUHOYHOTO
pebpa?
OTBeTsI:
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1) ITnomtane opeOpeHHOM MOBEPXHOCTH OOJIbIIIE IIIOMIAH OAUHOYHOTO pedpa
2) Ha opeOpeHHOii MOBEPXHOCTH €CTh YYACTKH MexaAy pedOpamMu, 3pPeKTUBHOCTH
KOTOPBIX PAaBHA eIMHHUIIE
3) Ha opeOGpenHoit moBepxXHOCTH KO3 GUIMEHT TEIJIOOTIa4H BCeraa OyneT 0oJibie, 4eM Ha
OJIMHOYHOM pebpe
Bepnsiii orBeT: Ha opeOpeHHOM MOBEPXHOCTH €CTh YYaCTKH MEXIy pedpamu,
3¢ (HEeKTHBHOCTH KOTOPHIX paBHA CMHHUILIC
3.Kakue marepualibl HCTIONB3YIOTCS ISl YIUIOTHEHUS Pa3beMHBIX COSTUHEHUI MPU HU3KUX
Temneparypax?
OTtBeTsI:
1) Pe3una
2) IlosmumepHbie MaTepuabl (Propomiact, MOJUKaApOOHATHI)
3) YuioTHEHHE pa3beMHbBIX COEIMHEHUN IIPU HU3KHUX TEMIIEpaTypax HE UCIOJIb3YeTCs
Bepnsriii oteT: [lonmmmepHbie maTepuaisl (GToporuiact, moauKapOOHaThI)
4.Iloyemy yriepoanCThie CTAIM HE MOTYT UCIIOJIb30BaThCs IPU TeMieparypax Huke 220 K?
OTtBeTsI:
1) ¥ HUX CHJIBLHO Ta/1aeT yaapHasi BA3KOCTb, H OHH CTAHOBATCS XPYNKHMH
2) YV HUX CHJIBHO Ma/Ial0T MPOYHOCTHBIE XapaKTEPUCTUKH (IIpeIe TeKYyYeCTH, Ipeie
IPOYHOCTH)
3) YV HHUX CHJIBHO YBEJIMYMBAETCS TEIIOEMKOCTh
BepHnblii oTBeT: Y HUX CHIIBHO MAJACT yapHAasl BI3KOCTh, I OHU CTAHOBSITCS XPYIKHMH
5.Kak mensiercs Bnarocojiep:kanve npu OXJIaKI€HUU BIaKHOTO BO3/1yxa?
OTBeTHI:
1) YBenuuuBaetcs
2) He meHsieTcs1, MOKa BO3/1YX He OXJIAJUTCH 10 TeMIepaTypbl HACBILIEHHS, IOTOM
yMeHbIIaeTcs
3) YMeHbmiaercs
Bepwnpiii otBeT: He MeHsieTcs1, moka BO3yX HE OXJIATUTCS 10 TEeMIIepaTypbl HACHIICHHS,
MOTOM YMEHBIIAETCS
6.I1pu kakux NaBIEHUSIX U TeMIepaTypax MOKHO HCIIOIb30BaTh TEOPUIO UCATLHOTO Ta3a Jis
pacyeTa CBOMCTB TEIIOHOCUTENCH?
OTBeTsI:
1) IIpu BBICOKHX TEeMIIEPATYPAX U HU3KHUX JABJIEHHAX
2) [Tpu HU3KUX TeMIEpaTypax U BHICOKUX JABICHUSX
3) Ilpu HU3KHUX TeMIepaTypax U HU3KUX JaBICHUSIX
Bepusiii otBet: [Ipu BeICOKHUX TemrmepaTypax U HU3KHUX JaBICHUSIX
7.YeMy paBHa MaKCHMaJIbHO BO3MO>KHAsI TEILJIOBAsi MOILIHOCTb, KOTOpasi MOKET MepeaaBaThCs B
UieaIbHOM TEIUI00OMEHHUKE?
OTBeTHI:
1) [IpousBeneHne MaKCUMAIBHOTO TETJIOBOTO SKBUBAJIIEHTA HA PA3HOCTh BBIXOIHBIX
TEMIIEpaTyp TEIJIOHOCUTENEN
2) [IpousBeneHrne MaKCUMAIBHOTO TETIOBOTO SKBUBAICHTA HA PA3HOCTh BXOJHBIX TEMIIEPATYP
TEIJIOHOCHUTEIIEN
3) [Ipou3BeneHne MUHUMAJIBLHOTO TEMJIOBOT0 YKBHBAJIEHTA HA PA3HOCTh BXOJIHBIX
TeMIepaTyp TeIJIOHOCUTEeIeH
Bepwsiii otBeT: [Ipon3BeieHrie MUHUMAaIBHOTO TEIUIOBOTO KBUBAJICHTA HA PA3HOCTh
BXOJIHBIX TEMIIEpaTyp TEILNIOHOCUTENEH
8.Kakas cxema JIBIKEHUS TETNIOHOCUTENEH siBIsieTcs Hanboee 3 GeKTUBHOMN?
OTtBeTHI:
1) ITpsimoTox
2) IIpoTuBOTOK
3) IlepekpecTHbIil TOK

17



Bepusiii otBet: IIpoTuBOTOK
II. Onucanue wkanvt oueHuBanUs

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
YPOBHS. BOJBIIMHCTBO OTBETOB JJaHBI BEpHO. B yacTn MaTepuala ecth He3HAUUTEIbHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora He BBITIOJIHEHA WIIH BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

8 cemecTp
®opma MPoMeKYTOUHOI aTTecTannu: JK3aMeH
IIpumep Onnera

buner 1

1. KoHCTpyKIus TeI000MEHHBIX amnnapaToB THIA «Tpy0a B TpyOe»

2. B rennooomennuke notok renus (Trex = 110 K, Tresix = 85 K) oxnaxnaercs a3oTom,
KUISIIMM TIpu aTMoc(epHOM aBieHnd. MaccoBslii pacxof azota Gx = 0,05 kr/c, Ha BXxoje —
HACBIIICHHAS )KUJIKOCTh, & HA BBIXO/IE — HACBILIECHHBIN nap. HaliTu MaccoBBIil pacxon renus.
Tennora mapooOpa3oBanus azora 198 xJx/kr.

IIpouenypa nposenenust
VYcTHBIE OTBETHI HAa BOIIPOCH], TUCBMEHHOE PEIICHUE 3a/1a4

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YbIAN 08
0CBOCHUA OUCUUNIUHDI

1. Komnerenuunss/Uuankarop: MJ1-1nk-2 Braneer maremarnyeckum anmapaTtom
TEIUIOTUAPABINYECKHX PACUeTOB IIPU Pa3pabOoTKe CXEMHBIX PELICHUH HU3KOTEMIepaTypHBIX

CHCTEM

Bomnpocsl, 3axanus
1.bunert 8
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1. TermoruapaBaIUUecKuil pacueT MIacTUHYATO-PEOPHUCTHIX TEIIIOOOMEHHBIX alapaToB

2. B reruiooomennuke nmotok Bozayxa (Trex = 300 K, Treeix = 120 K, Gr = 0,5 xr/c)
oxyaxaaetcs morokom kuciopoaa (Txex = 100 K, Gx = 0,6 kr/c). Koadpdunuent
tertonepenayu paped 250 B1/(m2-K). Haiitu mmomiaap moBepXHOCTH TEINIOOOMEHA.

2.buier 10

1. TertoruapaBInYecKuil pacyeT pereHepaTopoB BO3IyXOpa3IeIUTEIbHBIX YCTAHOBOK

2. Haiiti k03 GUIMEHT TEIUIO0Tauu PH TEYSHUH Tenus B Tpyoe quameTpoM 20 MM, eciu
cpennsis Temneparypa renus pasHa 150 K, a maccoBerit pacxon pasen 0,01 kr/c.
JunaMuueckas BI3KOCTh U TEIUIONPOBOAHOCTD renus npu temmeparype 150 K paBubr 128-107—
7 ITa-c u 0,095 B1/(M-K) cooTBeTCTBEHHO.

3.buner 9

1. OcobGenHocTy pabOTHl U KOHCTPYKIIMS PEreHepaTOPOB BO31YXOpa3IeIUTeIbHBIX YCTAHOBOK
2. B remnoodbmennuke nmotok remus (Trex = 120 K, Tresix = 85 K, Gr = 0,01 kr/c)
OXJIQXKJACTCS KUISIIUM a30TOM IPH aTMOC(HEPHOM JIaBlIeHUH (I1apocoiepKaHue Ha BXOJIe
pasHo 0, Ha Beixojie 1). Koadduuuent rernonepenaun pasen 500 Br/(m2-K). Haiitu momans
MOBEPXHOCTHU TETNIOOOMEHA U MAaCCOBBIN pacxo[l a30Ta.

4.buner 6

1. TeroruapaBIuYecKuil pacyeT BUTHIX MOMEPEYHO-TOYHBIX TEIJIOOOMEHHBIX alllapaToB

2. B Temmoodmennuke nmotok Bo3ayxa (Trex =250 K, Tresix = 220 K, Gr = 0,5 kr/c)
oxyaxaaercs norokoM remms (Txsx = 190 K,

Gx = 0,15 xr/c). Haiiti cpenuuii TemMnepaTypHbIid HAlOp VI IPSIMOTOKA M TPOTHBOTOKA.
5.burner 5

1. KoHCTpyKIIMsl BUTBHIX IIONIEPEUYHO-TOYHBIX TEMJIOOOMEHHBIX alllapaToB

2. TeruioBasi MOITHOCTh TEIUIOOOMEHHUKA TUTa «TpyOa B TpyOe» pasHa 300 Bt, cpennuit
TeMIIepaTypHblid Harop paBeH 15 K, K03 UIMEeHTHI TETI00TAa4H JIs1 TOPSYETO U XOJIOTHOTO
notoka paBHbl 250 B1/(M2-K) u 150 B1/(M2-K) coorBercTBeHHO. Halitn ninuny
TEII000MEHHUKA, €CJIM HAapYKHbIN AUaMETp BHYTPEHHEHN TpyObl paBeH 25 MM, a TONIIUHA
CTEHKH paBHa 1,5 MMm.

6.buner 4

1. TernoruapaBauuecKuil pacueT KOXyXOTpyOHBIX TEJI000MEHHBIX anapaToB

2. HaiiTu norepu JaBieHUs Ha TPEHUE IPU TEUEHUH T'elius B TpyOe JUaMeTpoM 25 MM U
JUIMHOH 5 M, eciu cpeassis TeMneparypa renus pasHa 150 K, nasnenune pasno 1 Mlla,
MaccoBbIil pacxoa paBeH 0,01 kr/c. Jlunamuyeckas BsI3KoCTh resust mpu temrneparype 150 K
paBHa 128-10"-7 Ila-c.

7.buner 3

1. KoHCTpyKIUS KOKYXOTPYOHBIX TEMJI00OMEHHBIX alapaToB

2. Haiitu k03 QUIMEeHT TeIIo0TJauu IPU TEYEHUH requs B Tpyoe nuametpoM 20 MM, eciu
cpenssist Temneparypa reaust pasHa 150 K, a maccosblit pacxon pasen 0,01 kr/c.
JunaMuueckast BI3KOCTh M TETUIOMPOBOIHOCTH Tenus rpu Temneparype 150 K paBubr 128-10—
7 Ia-c u 0,095 B1/(M'K) cooTBeTCTBEHHO.

8.buter 2

1. TeroruapaBaIMyecKuii pacueT TEIUIOOOMEHHBIX allapaToB TUIA «Tpy0a B TpyOe»

2. B remnnoodmennuke notok renus (Trex = 300 K, Traeix =250 K, Gr = 0,1 kr/c)
oxyaxaaercs morokoM azora (Txex = 200 K,

Gx = 0,62 xr/c). Haiitu cpenHuii TemnepaTypHblid Halop AJisl IpsIMOTOKA U MMPOTUBOTOKA.
9.buner 1

1. KoHCTpyKIHS TETITOOOMEHHBIX amnmapaToB THIA «TPpyda B TPyOe»

2. B remnoodmennuke notok renus (Trex = 110 K, Tresix = 85 K) oxnaxmnaercst a30ToMm,
KUTISIIUM Tpu aTMochepHoM naBieHuu. MaccoBblil pacxof azora Gx = 0,05 kr/c, Ha BXoje —
HaCBILIEHHAs! )KUJKOCTb, & Ha BBIXOJIE — HACBILEHHBIN nap. HaliT MaccoBelii pacxo renus.
Tennora mapoo6pazoBanus azora 198 kJk/kr.

10.buner 7
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1. KoHCTpyKIIUs TIIaCTUHYATO-PEOPUCTHIX TEIUIOOOMEHHBIX alapaToB

2. B remmooomennuke nmotok renus (Trex = 300 K, Treeix = 180 K, Gr = 0,1 xr/c)
oxnaxjaercs notokom azora (Txsx = 140 K). Haiitu TpeGyemslii pacxox a3ora u
3(PEKTUBHOCTH TEINTIOOOMEHHHKA JJIS MPSMOTOKA ¥ TPOTUBOTOKA, €CITM HEIOPEKYIEepaIIHs
cocrasyseT S K.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.B yem 3akit04aeTcs rI1aBHbBIM HEAOCTATOK IMIACTUHYATO-PEOPHUCTHIX TEIUIOOOMEHHUKOB?
OTtBeTsI:
1) Boicokast croumMocThb
2) Hu3zkasi npo4YHOCTH
3) Cl10XHOCTh U3TOTOBJICHUS
Bepnsiit orBeT: Huzkas npo4HocTh
2.Kakue TemnooOMeHHUKH ¢ TpyO4YaToil MOBEepXHOCThIO UMEIOT CAMYIO BHICOKYIO
KOMITAKTHOCTb?
OTBeTHI:
1) Butblie monepeyHo-TouHbIE
2) KoxxyxoTpyOHble
3) Tpy0Oa B TpyGe
BepHslii oTBeT: BUThIE IONEpEeYHO-TOYHBIE
3.IloueMy B KOKYXOTPYOHBIX TEIIIOOOMEHHUKAX TPYObl pa3MelatoT 0 CTOPOHAM
IIPABWJIbHBIX HIECTUYTOJIBHUKOB UJIH 110 OKPYKHOCTAM?
OTtBeTsI:
1) Jnst ynoGcTBa M3TOTOBICHUS
2) lns paBHOMEPHOTO pacrpeziesieHus: TeMIOHOCUTENS 10 TpyOam
3) li1ss paBHOMEPHOTo 00TeKaHWsl TPYOHOI'0 My4YKAa TeNJIOHOCHTEIeM, KOTOPbIH Te4yeT B
MEKXTPYOHOM NPOCTPAHCTBE
Bepubrii otBeT: [{i1s1 paBHOMEPHOTO 00TEKaHUS TPYOHOTO MyYKa TETUIOHOCHUTEIICM,
KOTOPBIN T€4YeT B MEKTPYOHOM IIPOCTPAHCTBE
4.Kakoi o0muii HeA0CTAaTOK BCEX TEMNIOOOMEHHUKOB C TPYOUaTOil MOBEPXHOCTHIO
TermooomMeHa?
OTBeTHI:
1) Huskmii Ko3(pPUIHEHT TenI100TAa41 HA HAPY/KHOM OBEPXHOCTH TPYOOK
2) Beicokue nmotepu AaBICHUS BHYTPU TPYOOK
3) Hu3zkast KOMITaKTHOCTh
Bepnrriit orBeT: Huzkuit koaPpuIimeHT TerooTnauu Ha HapyKHOM MOBEPXHOCTH TPYOOK
5.Kak pa3zeneHsl TEINIOHOCUTENN B PEKYIIEpATOpax U B pereHeparopax?
OTBeTHI:
1) B pexyneparopax — B IpOCTPAaHCTBE, B pereHEPaTopax — BO BpeMeHH
2) B pexynepaTopax — B IpOCTPAHCTBE, B pereHepaTopax He pa3/ieeHbl
3) B pexyneparopax — BO BpEMEHH, B PETEHEPATOPAX — B IPOCTPAHCTBE
BepHsiii otBeT: B pexyneparopax — B IPOCTPAHCTBE, B pEreHEPATOpax — BO BPEMEHU
6.CKOJIBKO pereHepaTopoB HEOOXOJMMO JIJIsl HEMPEPHIBHOW pabOThI BO3AYXOPa3AeIUTEIbHOM
YCTaHOBKH?
OTBeThI:
1) Onun
2) JIpa
3) Yersipe
BepHsiit orBet: Uetbipe
7.3a cyeT Kakoro npoiiecca MpoUCXOIUT OYMCTKA BO3/lyXa OT IPUMECEN B pereHeparopax
BO3/yXOpa3eIUTEIbHBIX YCTAHOBOK?
OTBeTHI:
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1) Beimopa:kuBanue
2) AncopOnus
3) ®unpTpanus
Bepnsiii orBeT: BeimopaxkuBanue

II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuti nopoz evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB AaHbI BEpHO. B wacTu Marepuana ecTh He3HAUYNUTEIbHbIE
HEeJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WIH BBITOJIHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOMIMX.
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