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1 [IEJIb U 3AJJAYU OCBOEHUSI TMCLUTLINHBI

[enpro ocBoeHUsT yueOHOM MUCHUIIIUHBL « TernoTexHuka» sBisercs GopMupo-
BaHUE y CTYJICHTOB CHCTEMbl KOMIIETCHIIMM /JIs perieHus: mpodecCHoHaNbHbIX 3a7a4
10 3@ ¢GEeKTUBHOMY HCIIOIB30BAHUIO TEIUIOCUIIOBBIX YCTAHOBOK M CHUCTEM TEIJIOCHA0-
YKEHHUSI Ha TPAHCTIOPTHOM TPEIPUSITHH.

Jnst TOCTHXKEHUS TTOCTABIICHHOM IEIU MPU OCBOCHUU JUCIUIUIMHBI PEIIAIOTCS
CJIeIyIOIIME 3a/1auu:

- opMUpOBaHUE TEOPETUYECKON W MPAKTUIECKON MOATOTOBKH B 00JIACTH TEX-
HUYECKON TepMOJAMHAMUKHU U TEIUIONEpe/laur, TEIIOBOrO pacueTa JABUraTeNIeH BHYT-
PEHHETO CropaHusi, XOJIOIUIbHBIX MAIIUH U TEIJIOBBIX HACOCOB;

- TIOJly4Y€HHE OOIIMX MPEACTaBICHUI O CUCTEMaX TEIIOCHAOXKEHHsI, peryIupo-
BAHUIO U YUETY pacxo/a TeIa;

- BBIBJICHUE M YTUJIM3alUsl HU3KOMOTEHIMAIBHOIO TEIUIA C LIEJIbI0 3KOHOMUU

TOINIMBHO-OHCPICTUYICCKUX PCCYPCOB HA TPAHCIIOPTHOM IIPCAIIPUATHH.

2 MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucmumuaa b1.0.24 «TemnorexHuka» OTHOCHTCS K 00s3aTenbHOM yacTH biio-
ka bl «Jlucuuminael (MO1ysIu)» yueOHOTO IJIaHa.

JucuumnnuHa u3ydaeTrcs B 4 ceMecTpe Ha 2 Kypce B ouHOM popme o0yueHus, B 4
1 5 ceMecTpax Ha 2 U 3 KypcoB B 3a04HOU popMe 00ydeHHUs.

3 KOMIIETEHIIMU OBYYAIOIIETOCSI, §OPMUPYEMBIE B PE3V.1b-
TATE OCBOEHUS JUCLHUTIIAHBI (MOJIYJISI)/OKUJIAEMBIE PE3Y.JIb-
TATBHI OBYUYEHMS 1O 3ABEPIIEHAN OCBOEHUS TIPOTPAMMBI

T CTUTIIAHBI

[Iponiecc m3y4yeHus: AMCHMIUIMHBI HAMpaBlieH Ha (POPMUPOBAHUE CIIETYIOIINX
komriereHuii (B coorBerctBuu ¢ ®I'OC BO u tpeboBaHMsIMU K pe3yibTaTamM OCBOE-

aust OIIOII):
Kong xom- Pesynbpratsl ocBoenus OITOIT NuaukaTopel JOCTUXKEHUS PE3YIBTATOB
TIETCHINU (Cooeporcanue xomnemenyuil) 00y4YeHUS IO TUCITUTUTIHE

YK-2 CriocoOeH onpenensTh Kpyr 3a1ad B YMeeT Ha OCHOBE aHAJIN3a MMOCTABIECHHON

paMKax MOCTaBJIEHHOM 1IeJTH U BbIOU-
paTh ONTUMAJIbHBIE CTIOCOOBI UX pe-
LIEHUS, UCXOJIS U3 IEUCTBYIOIINX
IIPaBOBBIX HOPM, UMEIOLIUXCS PECyp-
COB M OTPaHUYECHHI

e GopMynHpoBaTh 3a4auu MO OMpeesie-
HHUIO napaMeTpOB TCIIJIOBBIX MAallIUH U CUCTEM
TEIJIOCHAOKEHUS.

OIIK-1

CnocoOeH TpUMEHSITh €CTECTBEHHO-
Hay4YHBIEC U OOIICHH)KEHEPHBIE 3HAHUS,
METOAbI MATEMATUYCCKOT'O aHAJIN3a U
MOJICIIMPOBAHUS B MPO(heCcCHOHATEHON
JESITeTbHOCTH.

3HaeT: OCHOBHBIE 3aKOHBI IPe0Opa3oBaHuUs
SHEPrUH, 3aKOHBI TEPMOJANHAMUKH U TEILIO-
MaccooOMeHa; TEPMOIMHAMHUYECKHUE MTPOLEC-
CBI ¥ LIUKJIBI; OCHOBHBIE CBOMCTBA pabOUMx
TeJI;

YmMmeer: MPUBOJAUTH TCPMOJUHAMUYCCKUC




pacu€Thl pabovnX MPOIECCOB B TEIIOCHIIO-
BBIX YCTAHOBKAX U JIPYIUX TEIIOTEXHUYE-
CKUX YCTPONCTBAX.

OIIK-3 CriocoGeH B cdepe cBoeit mpodeccu- | 3HACT METOAUKY U3MEPEHUS TEILIOTEXHUYEC-
OHAJIBHOH NIESATETLHOCTH MTPOBOIUTh CKUX CBOWCTB MarepHala.
M3MepeHus 1 HabmoaeHus1, oopabda- YMeeT npoBOIUTH U3MEPEHUS TETIIOTEXHU-
TBHIBAaTh U MPEIOCTABIISTH IKCIIEPH- YECKHX CBOMCTB MaTepualia M JaBaTh OIICHKY
MEHTAaJIbHBIE JAHHBIC U PE3YJIbTAThI BO3MOKHOCTH €TI0 IPUMEHEHUS
WCIIBITAaHUM.

OIIK-5 CrniocobeH npuHUMAaTh 00OCHOBAaHHBIC | 3HAET: MPUHIIMII ACUCTBUS U yCTPOIMCTBA

TEXHUYECKHE PEUICHUs, BBIOMPATh

s dexTrBHBIC 1 0€30MACHBIC TEXHU-
YEeCKHE CPEACTBA U TEXHOJIOTHUHU TIPU
peleHnn 3a1a49 IpoQecCuOHaATBHOM
TS TEITbHOCTH

TEIIO0OMEHHBIX aIapaToB; MPUHLUI e~
CTBUS M YCTPOMCTBA TEIJIOCUIIOBBIX YCTaHO-
BOK M JJPYTUX TEINIOTEXHUYECKUX YCTPOUCTB;
METO/Ibl CPEJICTBA U IIYTU 3KOHOMUH TEILIO-
SHEPreTUYECKUX PECYPCOB;.

YMeeT: NpoBOAUTH TEMIOTUAPABINYECKUE
pacy€Thl TEINIOOOMEHHBIX aNIaparoB; pac-
CUMTBIBATh M BEIOMPATH pAllOHAIBHBIC CH-
CTEMBbI TEIIOCHA0KEH U, TpeoOpa3oBaHus 1
VICIIOJIb30BaHUsI DHEPTHH.




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI.

4.1 O6beM TUCIUILIMHBI U BUJIbI YueOHOH paboThI
OO6mast TpyJI0€MKOCTh JMCITUIIMHBI COCTaBiseT 4 3aueTHble eAuHUIbl 144 4a-

COB.
JJIS OYHOM (pOpMBI 00yUECHUA
CemecTpbl
TpynoeMKkocTh (xomn-BO
JUCITUTUTHHBI HeJsenb B
Bun yuebnoit pabotbl cemMecTpe)
Beero KOI—?Ti?f[ﬁOﬁ 4
4acoB (18)
paboThI
AyIuTOpHAasi KOHTAKTHas1 padoTa (Bcero) 54 54 54
B TOM YHUCJIC: Jlexum 18 18 18
JlaGopaTopHbie pabOThI 18 18 18
[IpakTHyeckue 3aHsATHS 18 18 18
CamocrosiTesibHas padoTa cTyAeHTa (BCero), 9 5,45 90
B TOM YHCIIE:
CPC CamocTosiTeTbHOE U3YYEHHE TE€O-
B ceMecTpe: PETUYECKOTO MaTepHaia u Mmo/I- 15 2,7 15
TOTOBKA K JICKITUSM
[ToaroroBka k 1a60pPaTOPHBIM 15 i 15
paboram
[ToaroroBka K MpakTUYECKUM 3a- 15 i 15
HATUSAM
PacueTHo-rpaduueckas pabora 18 0,4 18
cPC Sxsamer 27 2,35 27
B CECCHUIO:
ﬁl:g)l]pOMe)KyTO‘{HOH aTrrecTanuu (3a4er, IK3a- SK3AMeN i SK3AMeN
O0mas TPy10eMKOCThb, Yac. 144 59,45 144
O01asi TPY10€eMKOCTb, 32a4eTHbI€ eIHNHUIIbI 4 - 4
JJIA 32049HO popMbI 00yUeHHS
TpynoemMkocThb CemecTpbl (KOJI-BO
JUCITATUTUHBI HEJIEb B CEMECTPE)
Bun yuebHoO# paboThI Beero Kg}?;’;ﬁ_ 4 5
4acoB 1500} 3) 3)
paboThl
AyIMTOpHAasi KOHTAKTHas padota (Bcero) 14 14 4 10
B ToM uucie: | Jlekuun 6 6 2 4
JlabopaTopHbie paboThI 4 4 - 4
[IpakTueckue 3aHATHS 4 4 2 2
CamocrosiTesqibHasi padoTa cryaeHTa (Bce- 130 235 32 98
r0), B TOM YHCJIE:
CpPC CamMoCTOSITETbHOE U3YUYECHUE
B cEMecTpe: TEOPETUUECKOr0 MaTepuasa 77 - 20 57
Y TIOJITOTOBKA K JICKIUSM




[Toaroroska k yraboparop- 29 i i 29
HBIM paboTam
[ToaroroBka k nmpakTuye- 29 i 12 10
CKHUM 3aHSTUSAM
CPC DK3aMeH 9 2,35 - 9
B CECCHIO!
Bua npoMexxkyTouHoil arrectauuu (3auer,
SK3AMEH) IK3aMeH - - IK3aMeH
O011ast TPY10€MKOCTh, Yac. 144 16,35 36 108
O0mas Tpy10eMKOCTb, 3a4€eTHbIE eIMHHUIbI 4 - 1 3
4.2 TemaTn4eCKUH ITUIAH JEKIIMOHHBIX 3aHATHI
JJIS OYHOM (popMBI 00yYeHUA
Ne
/1 TeMBI TEeKITNOHHBIX 3aHSATUHI Tpyno-
€MKOCTb, 4
1 2 3
1 Bsenenune. TemnoemkocTts. I'a30BBIE cMecn 2
2 | Kanopuyeckne napaMeTpbl COCTOSIHUS HICATBHOTO ra3a 2
3 | MccaenoBanue NOJIUTPOMHBIX MIPOLIECCOB 2
4 UccnepoBanue nacanbHbiX MukioB [ABC 2
5 | TerionpoBOAHOCTB MIPHU CTAIIMIOHAPHOM PEKUME 2
6 KonBektuBHbI# TemmoooMeH. Termnonepenaya Mexay AByMs KUAKOCTIMU Ye- 2
pe3 pa3Aessonyl0 UX CTEHKY
7 | Tennorenepupytome yctporctBa. KorenbHble ycTaHOBKH 2
5 Cuctembl TEMIOCHAOXKEHUS TPEANPUITHI CEThCKOXO03IMCTBEHHOTO Ha3HaYe- 2
HUS
9 | HampagmiieHHsI S5KOHOMHH YHEPTETHYCCKUX PECYPCOB B OTPACIIH. 2
Bcero: 18
JJIAA 32049HOM opMBbI 00YUeHHS
Ne TeMbl TEKIIMOHHBIX 3aHATHI Tpyno-
n/n E€MKOCTb, 9
1 2 3
1 | UccnenoBanue moIUTPOMHBIX MPOILIECCOB 2
2 | TermnonmpoBOAHOCTH MPH CTAIIHOHAPHOM PEIKUME 2
3 KonBekTuBHbBIN TemiooOMeH. Termmonepenaya MexIy ABYMS KUJIKOCTSIMH de- 2
pe3 pa3JIENIONIYI0 UX CTEHKY
Bcero: 6
4.3 TemaTU4eCKUH TIaH MPAKTUICCKUX 3aHATUN
JJIS OYHOU (hopMBI 00yUeHUs
Ne TeMbl mpakTHYECKNX Tpyno-
n/m (ceMHHApCKUX) 3aHITHIA €MKOCTb, 4
1 2 3
1 YpaBHeHue cocTosiHus padouero Tena. CMecH UIeaTbHBIX Ia30B. TerioéMKoCTh 2
ra3oB
2 IlepBelii 3aK0H TepMOAMHAMUKH. VccaenoBanie TEpMOIMHAMUYECKUX TIPOLIECCOB 2




TP MOCTOSIHHBIX 00bEME, JaBICHUU U TEMIIEpaType

3 HccnenoBanye NOJMTPOITHBIX TPOIIECCOB 2
4 HccnenoBanye nieaibHbIX IIMKIIOB IBUTATENICH BHYTPEHHETO CTOPaHUsI 2
5) TeronpoBOAHOCTH MPH CTAILIMOHAPHOM PEKUME 2
6 KonBekTrBHbI TemooOMeH 2
7 Ilepenaya TenI0ThI MEXTy IBYMsI )KUAKOCTSIMU YEPE3 pas3IeIIIOLIYI0 UX CTEHKY 2
8 PacueT TeroBbIX NOTeph NOMEIIEHHEM 2
9 Pacuer TeriooOMeHHBIX anmapaToB 2
Bcero: 18
JJIA 32049HOM opMbl 00yUeHHs
Ne TeMbl MpakTU4EeCKUX Tpyno-
/11 (ceMUHAPCKUX) 3aHATHN €MKOCTb, 4
1 2 3
1 VccnenoBanye nieaibHbIX IIMKIIOB IBUTATENICH BHYTPEHHETO CTOPaHUsI 2
2 Pacuer TenioBbIX OTEPh NOMELIEHUEM 2
Bcero: 4
4.4 TemaTnyeckui 1aH J1abOpaTOPHBIX pabOT
JJIS OYHOM (popMBI 00yUEeHUA
Ne TeMmbl 1ab0paTOpPHBIX PabOT Tpyno-
1/ €MKOCTb, 4
1 2 3
1 VccnenoBanue M30TEpMUYECKOTO TIpoIiecca 2
5 Omnpenenenne TEIUIOEMKOCTH MaTePHAIOB METOJIOM TMHAMUYECKOTO KaJIOpH- 5
METPHPOBAHUS
3 Ormperniesienne yIebHOM TETUIOTHI TapO00pa30BaHMs BOJIBI 2
4 BopsHoit map. OnpezieneHre mapaMeTpoB BOSIHOTO Mapa ¢ HoMoIIbko h,s- 2
JIarpaMMbl BOJISTHOTO TTapa
5 Braxusiit Bo3nyx. OnpeziesieHue napaMeTpoB BIKHOTO BO3/LyXa C IOMOIIBIO 5
h,d -rarpaMMeI BIaKHOTO BO3TyXa
6 Omnpenenenue kodhdUIMEHTa TEIIOOTJauu MPH CBOOOIHOM JIBIDKEHHHU BO3AyXa 2
7 VlcripITanne peKyrnepaTiBHOTO TETNIO0OMEHHOTO arapara 2
8 VccnenoBaHue cuCTeMBbl OTOILICHUS! C €CTECTBEHHOM IMPKYJISILE 2
9 V3yueHne KOHCTPYKLMHK MIPUHIMIIA ISUCTBHS TETUIOBOTO CYETYHKA 2
Bcero: 18
JJIA 32049HO GopMBbI 00yUeHHS
Ne Tembl 1a00paTOPHBIX PadOT Tpyno-
/1 €MKOCTb, 9
1 2 3
1 OrnpeniesieHne yiebHON TEMIOThI TApO0OPa30BaHKUs BOJIbI 2
2 HcnipiTanne pekynepaTiBHOTO TEMJI000MEHHOTO anmapara 2
Bcero: 4




4.5 CamocTosiTenbHas padbota

JJIS OYHOM (pOopMBI 00yUEeHUA

Howmep
paszznena
(Tembl)

Bun camocrosTensHOM paboThI

Ha3zBanue (conepxanue paboThI)

O0nemM,
aKaJl. 4achl

CamMocTosATeIbHOE U3YUYEHHE
TEOPETHYECKOTro MaTepHaia u
IIoAroTOBKA K JICKIIUAM

OcMbICTIeHHEe U 3aKpeTICHHE TeOpeTuIe-
CKOT'0 MaTepHajia B COOTBETCTBUU C CO-
JepKaHUeM JIESKIIMOHHBIX 3aHsaTHi. Ca-
MOCTOSITEJIbHOE H3y4YCHHUE OCHOBHOM U
JIOTIOJTHUTEIHLHON JIUTEPATYPhI, IIOUCK U
cOop uH(pOpMAaIUH IO TUCITUTIIINHE B TIe-
PUOINYECKUX MTEYATHBIX U UHTCPHET-
W3JIAaHHSX, HAa OQUIIHATIEHBIX CalTax 1o
CIICAYIOIIMM BOTIPOCAM:

- L{uKJIBI COBMECTHOTO MOJTYYCHHUS TETl-
JIOTHI ¥ XOJIO/1A;

- TermooOMeH M3 Ty4eHUEM B TOTIKAX U
KaMmepax CropaHwus;

- Bo3neiicTBrE OCHOBHBIX KOMITOHEHTOB
MIPOIYKTOB CTOPAHUS HA OKPYKAIOIIYIO
Cpely ¥ OpraHHM3M YelIOBEKa,

- BropudHbIe SHEpreTHIeCcKe pecypehl.
OcHoBHbIE HaNpPaBIEHUS SIKOHOMUU
YHEPropecypcoB

15

HOI[FOTOBKa K IPAKTHYCCKUM
3aHATUAM

PaGora ¢ yueOHO-METOAMYECKOM JIUTEpa-
Typol Kypca, paboTa Haj y4yeOHBIM Ma-
TepuanoM (y4eOHUKa, IOMOJHUTETHHON
JIUTEpaTyphl), OTBETHl HAa KOHTPOJBHBIE
BOIPOCHI.

15

[TonroroBka k 1a6OpaTOpHBIM
pabotam

Pabora ¢ yueOHO-MeTOAMYECKOM JIUTEpa-
Typol Kypca, paboTa Haja yuyeOHbIM Ma-
TepuanoM (ydeOHHKa, HOPMATUBHBIX J0-
KYMEHTOB, JIONOJHUTEIbHON JIUTepaTy-
pBI, B TOM YHCIIE C MaTepuaiaMu, MOIy-
YEHHBIMHU 110 ceTU MIHTepHeT), OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.

15

Brinosinenue pacyeTHo-
rpagudeckoit paboTbl

Pabora co cmnpaBo4YHON JUTEpaTypoil,
KOHCHEKTaMH JEKIUH, ITOMOJHUTEIHHON
JIUTEpPaTypou, B TOM UYHCIIE C MaTepuasa-
MH, ITOJIy4EHHBIMM 110 ceTh MIHTepHeT.

18

[ToaroroBka Kk 3K3aMeHy

W3yuenune (MOBTOpPEHHE) JIEKIIMOHHOTO
MaTepuaiga ¥ BOIPOCOB BHIHECEHHBIX Ha
CaMOCTOSITEJIbHOE H3YUECHHE.

27

NTOI'O

90

JJIA 32049HOM opMBbI 00yUeHUsA

Howmep
pazzneina
(Templ)

Bun camocrosTensHO#M paboThI

HaszBanue (conep:xanue paboThl)

OO0neMm,
akKaJl. 4achl

CaMocTosATeIbHOE U3YUYEHHE
TEOPETUYECKOI0 MaTepuaa u

OcMmpbIceHEe U 3aKpETIIEHUE TeOpeTnye-
CKOr0 MaTepHajia B COOTBETCTBUU C CO-

77




MOJTOTOBKA K JIEKIUAM JiepKaHueM JIEKIIMOHHBIX 3aHsATHil. Ca-
MOCTOSITEIbHOE U3y4E€HHUE OCHOBHOM U
JIOTIOJIHUTEIBHON JIUTEPATYPhI, IIOUCK U
cbop uHpopMaHH MO TUCIUTUINHE B TIe-
PUOINYECKUX MEYaTHBIX U UHTEPHET-
W3JIaHUAX, Ha OPUIIHATBEHBIX CaliTax Mo
CJIEYIOIIUM BOIPOCaM:

- OCHOBHBIC TIOHSTHSI U OTIPEICIICHUS
TEXHUYECKOI TepMOIMHAMUKY;

- OCHOBHBIE 3aKOHBI TEPMOIUHAMUKH,

- TenmoHoCUTENN;

- [{MKJIBI COBMECTHOTO MOTYYCHHSI TETI-
JIOTHI U XOJI01a;

- Teopus TemoobMeHa;

- OCHOBBI MaccOOOMEHa;

- TermooOMeH HU3Tyd4eHUEM B TOTIKAX U
KaMmepax CropaHus;

- ToruIMBO M KOTEIHHBIC YCTAHOBKH;

- OCHOBBI TPOMBINIJICHHOW BEHTHIISIIIHH;
- Bo3nelicTBre OCHOBHBIX KOMIIOHEHTOB
MIPOIYKTOB CTOPAHUS HA OKPYKAIOIIYIO
Cpeqly ¥ OpraHu3M YeJIOBeKa.

Pabora ¢ yueOHO-METOAMYECKOM JIUTEpa-
Typol Kypca, paboTa Haj y4yeOHBIM Ma-
TepuanoM (y4eOHUKa, IOMOJHUTEIHHON 22
JUTEPATyphl), OTBETHl Ha KOHTPOJBLHBIC
BOIPOCHI.

IToaroroBska k IPaKTUICCKUM
3aHATUAM

Pa6ora ¢ yueOHO-MeTOAMYECKOM JIUTEpa-
Typol Kypca, paboTa Haja y4yeOHbIM Ma-
TepuanoM (ydeOHHKa, HOPMATUBHBIX J0-

[ToaroroBka k 1a60paTOpHBIM .
KYMEHTOB, [JOIOJHHUTEIbHOW JHUTEpaTy- 22

pabotam
pBI, B TOM YHCJIE C MaTepHallaMu, MOJy-
YeHHBIMU 110 ceTH VIHTepHeT), OTBETHI Ha
KOHTPOJIbHBIC BOITPOCHI.
N3ydyenue (moBTOpeHHE) JEKIIMOHHOTO
HOI[FOTOBKaK OK3aMCHY Marc€puaia U BOIIPOCOB BBIHCCCHHBLIX Ha 9
CaMOCTOSITENILHOE U3YUYCHHE.
NTOI'O 130

S METOANMYECKHUE PEKOMEHIAIINHA 11O N3YYEHUIO
JANCHOUITJINHBI
5.1. PekomMeHIaMu 10 UCNOJIb30BAHUI0O MAaTEPHAJIOB pado4eii MporpamMmMbl
AUCUMILTHHBI
[Ipu o3HakoMieHUU ¢ paboyeil mporpaMMon JTUCHUILIUHBI 0CO00€ BHUMAHUE
cienyeT oOpaTUTh Ha BOMPOCHI, BHIHECEHHBIE JIJIsi CAMOCTOATEILHOTO N3YUYEHUSI.
Crneunduka u3yyeHus IUCLUUILIMHBI 3aKIII0YaeTCsl B TOM, UYTO JJIA €€ YCIelll-
HOT'O U3YYEHHS CTYJIEHT JOJKEH 00J1aaTh CIeAYIOIMMU 3HAaHUSIMU: U3 Kypca PU3UKU
MMETh IOHATUSA O TEIUIOEMKOCTH, 3aKOHAX MJCAIBHBIX Ia30B, YPABHEHUHU COCTOSHMS
UJCAIBHOTO U PEAJbHOIO ra3a, TEIUIONPOBOAHOCTH, 3aKOHAX TEIUIO U MAacCOOOMEHA;
U3 Kypca MaTeMaTHKH UMETh MOHATUSA O QYHKIUAX, peenax, MPOU3BOIHbIX, Audde-




PEHIMATBHBIX YPABHEHUSX, TPUOIMIKEHHBIX METOAAaX PEIICHHs YPaBHEHHM; U3 Kypca
XUMUH UMETh TOHATUA O 3aKOHE ABarajapo, MOJEKYJSIPHOM Macce, 3aKOHE PacTBOPHU-
MOCTH T'a30B, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX MTPOLIECCAX.

5.2. Iloxkesanusi K M3y4eHHIO OTAEJbHBIX TEM Kypca

[Ipu n3ydeHnu pa3aenos:

o «Texnuyeckas TepMOJMHAMUKA» OOpaTUTh BHUMAaHUE HA TO, YTO MeEpPMO-
Oounamuxka — HayKa O MPEBPAIICHUIX PAa3IMYHbIX BUIOB SHEPTUUA U3 OJHOTO B APYTOMH,
0 HanboJiee oOUIMX MaKPOCKOMMUECKUX CBOMCTBax MaTtepun. OHa M3y4aeT pa3IuvHbIe
KaK (U3NYECKUE, TaK U XUMUUECKHE SABJICHUS, 00YCIOBICHHBIEC MPEBPAILICHUSIMHU YHEP-
run. lIpuMeHeHHe 3aKOHOMEPHOCTEW TEPMOIMHAMHUKH II03BOJISIET aHAJIU3UPOBATH
CBONCTBA BEILIECTB, ITPEACKA3bIBATh UX NTOBEJICHUE B PA3JINYHBIX YCIOBUAX. Tepmonu-
HaMHKa OCHOBaHA Ha JIBYX, IKCIIEPUMEHTAJIbHO YCTAHOBJIECHHBIX 3aKOHAX.

OOBEKT ucCiIe0BaHUs B TEPMOJIMHAMUKE HA3BIBAIOT MEPMOOUHAMUYLECKOU CU-
cmemotl unu menom. TepMoJIMHaMHUUECKasi CUCTEMa MOKET 0OMEHUBATLCA C OKpYKa-
IOLIEN CpPeNoN DHEprueu, TemiomM u Maccoul. lIpocreniiern TepMOAMHAMUYECKON CH-
CTEMOH sIBNIsieTCsl pabouee Tesno (ra3 WiM map), ¢ MOMOIIBI0 KOTOPOTO B TEIJIOBOM
JIBUTATENIC OCYIIECTBISIETCS MPEBpallleHUe TEIIOTh B padoTy. Hanpumep, B aBurare-
JSIX BHYTPEHHET0 CropaHusi pabo4yuM TEJIOM SBIJISIFOTCSA NPOIYKThI CrOPAaHUs TOIUINBA,
B MapOTypOUHHBIX YCTAHOBKAX — BOJISIHOM map.

Texnuueckas mepmMoOUHAMUKA YCTAHABIMBAET 3aKOHOMEPHOCTH B3aUMHOIO
npeoOpa3oBaHus TEIJIOTHl M padOTHI, IJIsl YEr0 M3y4aeT CBOWCTBA ra3oB U HapoB (pa-
004YuX TeN) W MPOLECChl M3MEHEHUS MX COCTOSIHMS; YCTAHABIMBAET B3aUMOCBA3b
MEXAY TEIJIOBBIMU, MEXaHUYECKUMH U XUMUYECKUMHU MTPOILIECCAMU, MPOTECKAIOIIUMHU B
CUCTEMAaXx, COBEpIIAIONINX PadOTy pacIIMpEeHUsl.

B mepmoounamuxe croorcnvix cucmem paccMaTpuBalOTCs U Apyrue Buibl pado-
Thl: MAarHETUKOB B MAarHUTHOM IIOJI€, IUAJIEKTPUKOB B AJIEKTPUUECKOM MOJIE, CBEPX-
POBOJIHUKOB, YIIPYTUX CUCTEM, TAIbBAHUYECKUX AJIEMEHTOB, CUCTEM B IPaBUTALIMOH-
HOM I10JIE U HEBECOMOCTH.

o «Teopus TeroobMeHa» 0OpaTUTh BHUMaHUE Ha TO, YTO B MHXKEHEPHBIX
pacyeTax paccMaTpUBAlOT JBa OCHOBHBIX BHJIAa TEIJIOBOTO pacy€ra TErI000MEHHBIX
anmnapaToB: TEIUIOBOM KOHCTPYKTUBHBIM M TEIUIOBOM IMOBEPOYHBIN (ITPOBEPOUHBIN)
pacyeTsl.

TenmoBol KOHCTPYKTHUBHBIM pacyeT BBIMOJHSIOT MPU MPOSKTUPOBAHWU HOBBIX
anmnapaToB B LIEJISIX ONpeeNeHus MIIOaAd MOBEPXHOCTH TEINIOOOMEHA U KOJIMYEeCTBa
MEePENAHHON TETIJIOTHI.

TerioBoi MOBEPOUHBIN PACUET BBHINOJHSIOT, €CJIM U3BECTHA KOHCTPYKLHUS TEII-
J00OMEHHOTO arapaTa ¥ COOTBETCTBEHHO IUIOIIAJbh MOBEPXHOCTH TEIUIOOOMEHa, a
HEOOXOUMO OTMPEACIUTh KOHEUHbIE TEMIEPATypbl TEIJIOHOCUTENEH U KOJIUYECTBO
MEePENAHHON TETIJIOTHI.

B 00oux ciydasx TEmiaoBOW pacyeT OCHOBAH Ha COBMECTHOM PEIICHUH ypaBHE-
HUH TEIJIOBOTO OajaHca M TeIUIoNepe1ayun.

° «IIpOMBIIIIEHHBIE TEIUIOPHEPTETUUECKUE YCTAHOBKU» U «TermnocHabxke-
HHE» CTYACHTBhI JOJDKHBI M3YYHUTh CIEIYIOLIUE BOIMPOCHI: MCTOYHUKH IPOM3BOJCTBA
TEIJIOThI, CUCTEMbl TEIJIOCHAOXKEHUS, METOJAbl PEryJUpPOBAaHUSA OTIYCKa TEMIOTHI,



THJIPaBIMYECKUNA PEXHUM U pacueT TEIUIOBBIX CETEH, OCHOBHOE TEIIO(UKAIIMOHHOE
o6opyoBaHUE.

Jlj1s OOJIBIIMHCTBA KPYIIHBIX FOPOJIOB, IPOMBILIUIEHHBIX LIEHTPOB OCHOBHBIM HC-
TOYHHUKOM TEIUIOTHI SBISIOTCS TEIUIOAJIEKTPOLIEHTpaIu. B ocTansHBIX ropogax v Io-
ceJIKax JJIsl LieJied TEMJIOCHA0XKEeHHs COOPYXKarT BOJOTPENHbBIE KOTEIbHbIE, pabOoTar0-
M€ HAa MECTHBIX WJIM MPUBO3HBIX BUJIaX TOIUIMBA. Takxke 17151 o0ecrieueHus: HOKPHITHS
TEIUIOBOM HAarpy3Ku MHUKPOPAOHOB M OTHEIbHBIX MOTPEOUTENEH MOTYT yCTaHaBIIH-
BATbCS MOJYJIBHBIE KOTEJIbHBIE.

B TexHOMOrMuecKoM IUIaHEe TEMJIOCHA0KEHHE MPECTaBIIeT COO0M eIUHOBpE-
MEHHBIW, TPEX3BEHHBIN IMPOLECC, COCTOSALIMN W3: IMIPOU3BOJCTBA TEIJIOBOM HHEPIUH,
TPAHCIIOPTUPOBKU UM €€ moTpebneHus. Baxueimeir QyHKIueH cucTeMbl TEMIOCHAO-
KEHHUsI SABIIETCS JOBEIACHUE NPOU3BEACHHOW HAa TEIJIOMCTOYHMKAX TEILIOTHI 10 IO-
Tpeburenel Hanboiee HaIe)KHBIM U SKOHOMUYHBIM 00pa3oM. /{715 ee BBINOIHEHUS CO-
OpY’KaloT TPyOOIIPOBOAHBIE CUCTEMBI, XOPOLIO TEIIOM30JIMPOBAHHBIE, 3ALUIICHHbIE
OT BHEIIHEr0 BO3JCHUCTBUS U ITOBPEKICHNUM, OCHAILLICHHBIE 3aII0PHOMN U PETYIUPYIOLICH
apMaTypoM, CpeCTBAMHU aBTOMATUKHU U y4ETa.

Bb100p MCTOYHMKOB TEIUIOTHI, PEKMMa UX pabOThl M IUIAHUPOBAHHUE TEILIO-
cHaOKeHUsI NMPOU3BOJIAT HA OCHOBAHUHU CYMMApHBIX YACOBBIX, CYTOUHBIX M T'OJOBBIX
pacxo/10B TeIuoThl. [ TaBHas 3a1aya Npy MPOEKTUPOBAHUM CUCTEM TEIIOCHAOKEHUS —
OTIpE/ICJICHUE PACUETHBIX TEIUIOBBIX HArpy3o0K morpedutenell Temnotsl. Omnpenenus
rOJIOBYIO IOTPEOHOCTH B TEIIOTE, PELIAIOT BOIIPOC O €€ UCTOYHUKAX.

5.3. Pexomenanuu no padore ¢ JuTepaTypou

CornacHo TpeboBaHui (heaepaibHOrO TOCYAApPCTBEHHOTO CTaHAApPTa BBICIIETO
00pa30BaHUsI OCHOBHBIM JIUTEPATYPHBIM UCTOYHUKAMU MO JAHHOW JAUCIUTIIIUHE SIBJIS-
IOTCSl YUEOHUKU:

CrosinoB, H. U. TeopeTnueckue OCHOBBI TEIJIOTEXHUKH (TEXHUYECKAsT TEPMO-
JMHAMUKA U TerioMaccooomen) : yuebnoe nmocodue [Tekcer] / C. C. CmupHoB, A. B.
CmupnoBa, H. H. CrosiHoB. — CraBponoisib: u3a-so CK®Y, 2014. — 226 c.
http://lib.rucont.ru/efd/304188

5.4. CoBeTbl 10 NOATOTOBKE K IK3aMEHY
[Tpu moAroToBke K 3K3aMEHy, PEKOMEHAYeTCsl 3a0JarOBpEMEHHO H3YYHTh U
3aKOHCIIEKTUPOBATH BOIIPOCHI BEBIHECEHHBIE HA CAMOCTOATENIBHYIO TOATOTOBKY.
OnpIT MpueMa sK3aMeHa BBISIBUJI, YTO HAMOOJBIINE TPYAHOCTU MIPHU MPOBEIE-
HUH K3aME€Ha BO3ZHUKAIOT IO CJIEAYIOIINM BOITPOCAM:
- Boasuoii nap. T-s u H-S — nnarpamMmmel BOASIHOTO Tapa;
- Bnaxxnsiii Bo3ayx. H-d — quarpaMma Bi1a)KHOTO BO3IyXa;
- neanpHblil MK KOMIPECCOPHOW MapoBOM XOJIOAMIBHON MaiuHbl. M300pa-
JKEHUE IMKIa B p-v U T-s guarpammax. ['padoaHaivTUyYecKuii aHAIU3 ITUKJIIA.
X0n0uIBHBIA KOY(PPUITUEHT U €T0 aHAIN3;
- Teopus mogobusi. Kpurepuu nomnoous;
-Cpenuuii norapuMuvecKuii TemMrnepaTypHblii Hamop, Mo4eMy BBOAUTCS TaKOE
MOHATHE?;
- TenoBoit OanaHc mapoBOro KoTia, Beipaxkenue i noacyera K11/ kotna.


http://lib.rucont.ru/efd/304188

Jlsis Toro 4TOOBI M30€XKaTh TPYAHOCTEH MPHU OTBETAX IO BHIIIETIEPEUUCICHHBIM
BOIIPOCAaM PEKOMEHYeM IpHU MOJATOTOBKE K 9K3aMEHY 0oJjieeé BHUMATEIbHO U3YUUTb
BBILIEIIEPEYUCIIEHHBIE PA3IENbl C UCIIOIb30BAHUEM OCHOBHOM M JOMOJIHUTEIBHOM JIU-
TepaTyphl, KOHCIIEKTOB JIEKIIMI, KOHCIIEKTOB JJA0OpAaTOPHBIX padboT, pecypcoB MHTEp-
HET.

6 OCHOBHA/S, JOITOJIHUTEJIBHASA IUTEPATYPA, IPOTPAMMHOE
OBECIIEYEHME U PECYPCbl HTH®OPMALIMOHHO-
TEJJEKOMMYHUKAIIMOHHOMN CETHU «AHTEPHET»:

6.1. OcHoBHas MTEpaTypa:

6.1.1 CrostHoB, H.M. TeopeTudeckue OCHOBBI TEIJIOTEXHUKH (TEXHUYECKAS
TepMOJMHAMHKA M Tertomaccooomen) [Tekct] : yuebnoe nocobue / C.C. CMHUPHOB,
A.B. CmupnoBa, H.W. CrosiHoB. — CraBponoinb: uzg-so CKOY, 2014. — 226 c.
http://lib.rucont.ru/efd/304188

6.1.2 Ocunos, H.E. Tenmorexauka: YueOnsiit cnpaBounuk [Tekcr] / H.E. Ocu-
noB. — u3a-8o JIKU, 2008. — 82c.http://lib.rucont.ru/efd/145416

6.2. JlononHUTETBHAS TUTEPATYPA:

6.2.1 Kpyrnos I'.A. Temnorexuuka [Tekct]: YueObnoe mocobue/I".A.Kpyrios,
P.U.bynrakosa, E.C.Kpyrmosa. — CII6. : «Jlawe», 2010. — 208c.
https://e.lanbook.com/book/3900

6.2.2 KyBmmHoBa, A.C. TexHuueckas TepMOJUHAMHKA U TeTIoTeXHUKa[ TekcT]:
VYuebno-meroanueckoe nocooue / A.C. KyBmunoBa. — MIBanoBo: MBaHOBCKUIt TOCY-
NApCTBEHHBIM  XMMHUKO-TEXHOJOTHYECKMUA  yHuBepcurer, 2011. — 83 c.
http://lib.rucont.ru/efd/142163

6.2.3TenmnorexHuKa : METOIUYECKUE YKazaHus [DIeKTpoHHBIH pecypc] / boin-
nammes [.U., beraennn A.I1., YepankoB O.H. — Kunens : PUO CamI'AY, 2020 .— 85
c. — Pexxum noctyna: https://lib.rucont.ru/efd/718772

6.2.4 TennmoTeXxHUKA : METOJIWYECKUE yKa3aHUs [DIeKTpoHHBIA pecypc] / bon-
nameB I'.W., beruenun A. I1., Yepnuko O. H. — Kunens : UBI[ Camapckoro I'AY,
2021 — 60 ¢. — Pexxum pocryma: https://lib.rucont.ru/efd/745575

6.2.5 bapanoB, B.H. Meroaunka TemioBoro pacdera mapoBbIX KOTIOB [TekcT]
:YueObnoe  mocobue/ B.H.  bapano.—  HI'TY, 2009. - 138 c.
http://ebs.rgazu.ru/?q=node/3512

6.2.6 Joctmxenus Hayku v Texuuku AIIK [Tekcrt] : TeopeTud. 1 Hay4YH.-IIPaKT.
KypH. — M.: 1987 — . — Exxemec. — ISSN 0235-2451.

6.2.7 bongames, .M. Pacuer TemIoBBIX MOTEPh YEpPEe3 OrPaKIArONIUE KOH-
CTPYKLIMH nTomMenieHus: meroauueckue ykazanus [Tekct] / .M. bonnames, O.H. Yep-
HukoB. — Kunens: PHUO CI'CXA, 2017. — 30 <c¢. Pexum pocryna:
https://lib.rucont.ru/efd/639928

6.3 IIporpammHoOe oOecIieueHHE:

6.3.1. Microsoft Windows 7 IIpodeccuonansuas 6.1.7601 Service Pack 1;

6.3.2. Microsoft Windows SL 8.1 RU AE OLP NL;

6.3.3. Microsoft Office Standard 2010;

6.3.4. Microsoft Office crangaptubiii 2013;



http://lib.rucont.ru/efd/304188
http://lib.rucont.ru/efd/145416
https://e.lanbook.com/book/3900
http://lib.rucont.ru/efd/142163
https://lib.rucont.ru/efd/718772
https://lib.rucont.ru/efd/745575
http://ebs.rgazu.ru/?q=node/3512
https://lib.rucont.ru/efd/639928

6.3.5. Kaspersky Endpoint Security mist 6u3Heca - cranmapTabiii Russian Edi-

6.4 Tlepedyenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM M MTPOdeCCUOHANIBHBIX 0a3

tion;
6.3.6. WINRAR:3.x: Standard License — educational —EXT;
6.3.7. 7 zip (cBOOOAHBIN TOCTYII).

JAHHBIX:

6.4.1 HammonanbsHbiil 1tugpoBoit pecypc «PykoHT» [DnekTpoHHBIN pecypc] —

Pexxum moctyma: http://lib.rucont.ru.

6.4.2 POCCTAHJIAPT ®enepanbHOE areHTCTBO MO TEXHUICCKOMY PETYIUPO-
BaHUIO ¥ METPOJIOTUH [DNEKTpOoHHBIH pecypc] — Pexum nocryma:

https://www.qgost.ru/portal/gost/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Ne HaumeHnoBanue crienranbHbIX ¥ TOMEIIEHUH
1./11. ¥ IOMEIIeHHH I CAMOCTOSATEIHHON paOOTHI

OcCHaIIIEHHOCTD CIIEMUAIBHBIX [TOMEIEHUH U 110~
MEIICHAN JJIs1 CAMOCTOSATENBHON paboTHI

1 Y4yeOHast ayTuTOpHs JAJIs1 IPOBEIACHMS 3a-
HSATUH JIEKIIMOHHOTO TUTIA, 3aHATHI ce-
MHUHAPCKOTO TUTA, KYPCOBOTO MPOEKTHU-
poBaHUs (BBITIOJIHEHHS KYPCOBBIX padoT),
TPYIIOBBIX W WHIWBUIYaIbHBIN KOH-
CyJIbTALIUM, TEKYLIEH U IPOMEKYTOUHOMN
arrectanuu ayn. 3218 .

Camapckas o6n., o. Kunens, n.e.m. Yemo-
Kunenvcxuii, yn. Cnopmusnas, 0. 8A.

VYuebnas aynuropus Ha 160 mocagouHbIX MECT,
YKOMIUIEKTOBaHHAsl CIELUAIN3UPOBAHHON Me-
0embIo (CTOMIBI, JIABKHU, CTYJIbS, y4eOHAas TOCKa)
U TEXHUYECKUMHU CPEJICTBaMHU 00y4eHus (CH-
CTEMHBII OJIOK, MOHUTOP, TPOEKTOP, SKPaH
POEKIMOHHBII, MUKPO(OH KOHPEPEHIIMOH-
HBIM, MUKILIEP, YCUIIUTEID).

2 VYyeOHast ayuTopus A IPOBEIACHHUS 3a-
HATUH JTEKIIMOHHOTO THIIA, 3aHATHUH ce-
MHUHApPCKOI0 TUIA, KypCOBOTO MPOEKTH-
poBaHUs (BBIIOJHEHUS KypCOBBIX padoT),
TPYNIOBBIX U WHAWBUAYAIbHBIN KOH-
CyJIbTALIMM, TEKYIEH U IPOMEKYTOUHON
artecranuu 3202. (Jlaboparopus Terio-
TEXHUKH).

Camapckas o6n., o. Kunens, n.e.m. Yemo-
Kunenvcxuii, yn. Cnopmusnas, 0. 8A.

VYuebnas ayautopus Ha 40 mocao4HbIX MECT,
YKOMIUIEKTOBaHHAS CHEIIHATH3UPOBAHHON Me-
0emb1o (CTOJIBI, CTYJIbS, YueOHas J0CKa) U TeX-
HUYECKUMH CPEJICTBAMU 00yUeHUS (ITPOCKTOP,
HOYTOYK, 9KpaH).

Crenp «CucreMa OTOILIIEHUAY.

JlaGopaTopHasi yCTaHOBKa JJIsl ONIpeIesICHUS
Kod(ppurmenTa TEII00TAaur BEpTUKATHHON
TPyOBI IPH CBOOOHOM JBM)KEHUH BO3]IyXa.
Namepurens termoemkoctr M T-c-400.
JlaGopaTopHasi yCTaHOBKA MO YHCJICHHOMY H
HKCIEPUMEHTATHHOMY HCCIICTIOBAHUIO TTOJTUT-
POITHBIX MPOIECCOB.



http://lib.rucont.ru/
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VYyeOHast ayiuTopusi AJis IPOBEACHUS 3a-
HATUA CEMUHAPCKOTO THIIA, KypCOBOTO
MPOEKTUPOBAHHUS (BBIMOJIHEHHS KYPCOBBIX
paboT), TPYMIIOBBIX U UHAUBHUIYATbHBIH
KOHCYJIbTAIIMH, TEKYILIEH U IPOMEXYTOU-
Hoii artectauuu 3206. (JJabopaTopus
TETJIOTEXHUKH ).

Camapckas 001., o. Kunens, n.e.m. Yemo-
Kunenvcxuii, yn. Cnopmusnas, 0. 8A.

VYuebHas aynutopus Ha 14 ocalouHBIX MECT,
YKOMILUIEKTOBAaHHAS CTICIIMATU3UPOBAHHON Me-
0eIb (CTOJIBI, CTYJIbS, IKad, yaeOHas 10CKa).
JlabopaTopHbIe YCTAaHOBKH:

1. Jlns u3ydeHus cnocoO60B U3MEpPEHUs TeMIIe-
paTypsl U TPaAyUpPOBKH TEPMOMETPA COMPO-
TUBJICHUS

2. 1t onpeieNieHust yAeIbHOM TEIUIOThI Mapo-
0o0pa3oBaHUs BOJIBI.

3. JI7ig UCIIBITaHUS PEKYIEPATHBHOTO TEILIO-
00OMEHHOTr0 amnmnapara.

W3mepurens Termonposoanoctu UT-A-400.
MakeTtsl:

1. ITapogoii koren KB-300.

2. TenjaoBo# CYETUHK.

[Tomemenue Isi CaMOCTOSATEIHHON pabo-
Thl ayn. 3310a (4uTanbHBIM 3ai).
Camapckas o6a., e. Kunenw, n.e.m. ¥Ycmo-
Kunenvckuii, yn. Cnopmusnas, 0. 8A.

[Tomemienue Ha 6 TOCaJOYHBIX MECT, YKOM-
IUIEKTOBAaHHOE CHELMATM3UPOBAHHON MeOeIbIo
(KOMIIBIOTEPHBIE CTOJIBI, CTYJIbS1) U OCHAILIEH-
HOE€ KOMITbIOTEPHOI TEXHUKOH

(6 pabouux cTaHIMil), MOAKIIOYEHHON K CETH
«HTepHET» M 00ecIeUunBaloIIel JOCTYI B
AJIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeIbHYIO CPEy YHUBEPCUTETA.

8 ®OHJl OHEHOYHBIX CPEACTB JJIsA IPOBEJAEHUSA
MNPOMEXKYTOUHOM ATTECTAILIUU

8.1 Buabl u ¢popMbI KOHTPOJISA MO TUCHUILIMHE

KoHTposib ypOBHSI YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHUM M MPUOOPETEHHBIX
HaBBIKOB (BJIAJICHUI) OCYLIECTBIAETCA B paMKaxX TEKYILEro U MPOMEXKYTOYHOI'O KOH-
TPOJIsL B COOTBETCTBUHU C [I0I10KEHNEM O TEKYILIEM KOHTPOJIE U IIPOMEXKYTOUYHOU aTTe-
CTaIuu OOy4arOIINXCS.

Tekymui KOHTPOJIb OCBOCHUS KOMIIETCHIIUHN 10 IUCUUILUIMHE MPOBOJUTCS MPU
U3YUYECHUN TEOPETUUYECKOTIO0 MAaTepHUasa, BbIOJIHEHUH 3aJaHUM HA NMPAKTUYECKUX 3aHs-
TUSIX, CHJa4€ OTYETOB MO JIAa0OpaTOpHBIM pPAadOTaM M BBINOJIHEHUU pPacyeTHO-
rpadguueckoil paboTbl. TekyieMy KOHTPOJIO MOMJIEKHUT MOCEHAeMOCTh O0y4YarolIu-
MUCS ayIUTOPHBIX 3aHATHI U pabOTa HA 3aHATHUSIX.

WTOroBoi OLEHKONM OCBOCHMS KOMIIETCHLIUM SBIIIETCA IMPOMEXKYTOYHAs arTe-
cTanus B (hopme 3K3aMeHa, MPOBOIUMAS C YUETOM PE3YJIbTATOB TEKYIIErO0 KOHTPOJIS.

8.2 TunoBble KOHTPOJIbHbIE 32aJaHUA WM HHbIe MATEPHAJIbl, HEO0X0IMMbIE
AJIsl OLlEHKHM Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTejIbHOW NMPOrpaMMbl B paMKax
yueOHOI TUCIUILINHBI

Ouenounvle cpedocmea 01 npoeedeHuUs1 meKyuieii ammecmavyuu

Temwl npakmuiecKkux 3aHAMuUll
1. ypaBHCHI/IC COCTOAHUA pa6oqero tena. CMmecu HNACAJIBbHBIX I'a30B




. Tenno€MKocTh ra3oB. DHTANBINA. DHTPOIUS

. UccnenoBanue moauTPOIHBIX MPOIECCOB

. UccnenoBanue nacanbHbIX 1IUKIOB JIBC

. TennonpoBOAHOCTH MPU CTAIMOHAPHOM PEKUME

. KoHBeKkTUBHBI! TEIJI000MEH IIPU CBOOOIHOM 1 BBIHYKJIECHHON KOHBEKIIUU
. Tenmoniepenaua

Pacuer TermiooOMeHHBIX anmapaToB

. Pacuer TemioBbIX noTeps NOMEIICHU I

©oO~NOOUAWN

Kpurepnn u mkana OLEHKH MPAKTUYECKUX 3aHATHN !

OneHka pe3yapTaToB 00y4eHUs Ha MPAKTUYECKUX 3aHATHUSAX MPOBOIUTCA MO 4-X
OayTHbHOM IIKaJie IO KOJMYECTBY MPABUIBHO PEIICHHBIX TUIOBBIX 33]a4:

- OLICHKA «OTJHYHO» BBICTABILIETCS CTYyJEHTaM, €CIM OH PEIIWII IIATh TUIIOBBIX
3aj1ad;

- OLICHKA «XO0poLI0» BBICTABIIETCSA CTYIEHTAaM, €CIA OH PEIIWI YEThIPE THUIIO-
BBIC 33/1a4U;

- OLIEHKA «YyJA0BJIeTBOPHUTEIBHO» BBICTABISACTCS CTYACHTAM, €CJIM OH PELIWII TPU
TUIIOBBIE 3a/1a4H;

- OLICHKA «HeyI0BJeTBOPUTEJIbHO» BBICTABJIACTCA CTYIACHTaM, €CIU OH PEIINII
MEHEE TPEX TUIIOBBIX 3a/1a4.

Temvl 1abopamopubix pabom

1. MccnenoBanre N30TEPMUIECKOTO MpoIiecca

2. OmpezeneHue TEMIOEMKOCTH MAaTEPUAIIOB METOJAOM TUHAMHYECKOTO KaJlopH-
METPHUPOBAHHUS

3. Onpenenenne yneabHON TETUIOTH TApOOOpa30BaHMsI BOIBI

4. BopsiHout map. OmnpeneneHue napameTpoB BOJISHOIO Mapa ¢ MOMOIIbIO h,s-
JMarpaMMbl BOJSTHOTO Tapa

5. Braxusiil Bozayx. OnpeneneHue napaMeTpoB BIaXKHOTO BO3/1yXa C MOMOIIBIO
h,d -auarpamMMel BIa;KHOTO BO3ayXa

6. Onpenenenue KodhdUIMEHTa TEIIOOTAAYH MIPU CBOOOJHOM JBUXKEHUU BO3-
;yxa

/. VcnipiTaHue pekynepaTuBHOTO TEINIOOOMEHHOIO anmnapara

8. UccnenoBanue cUCTEMBbI OTOIUIEHUS C €CTECTBEHHON LUPKYJISALNEH

9. M3yueHne KOHCTPYKIIMU MPUHITUTIA IEUCTBUS TEIUIOBOTO CUETINKA

Kpurtepuu 1 1ikana oleHKH MpH 3aluTe J1ad0paTopHbIX padoT:

- OIlEHKA «3a4YTEeHO0» BBICTABJISICTCS CTYICHTAaM, €CIId OHH CBOOOJHO BIAACIOT
METOJUKON ONpEeNeNeHuss OCHOBHBIX TIOKa3aTeneld paloThl TEMJIOTEXHHUYECKHUX
YCTPOMCTB, MOJYYarOT UX JIOCTOBEPHBIC 3HAUEHUS B pacuerax M 3KCIepUMEHTax, Je-
MOHCTPHUPYIOT HaBBIKA PaOOTHI C 000PYIOBAHHUEM;

- OLIEHKA «He 3a4YTeHO0)» BBICTABJISIETCS CTYJIEHTaM, €ClId OHU HE BIAJCIOT WJIH
MyTalOTCS B METOJMKE OMPEENICHNs OCHOBHBIX MOKa3areeil paboThl TeIIOTEXHUYE-
CKHX YCTPOWCTB, MOJIy4alOT MO Pe3yJibTaTaM SKCIIEPUMEHTOB U PacueToOB HEJTOCTOBEP-



HBIE PE3yJIbTAThI, MIPH Oecesie He MCIPABISIOT CBOMX OIMOOK MOCTE HABOISALIMX BO-
IIPOCOB.

Temaruka pacueTHO-TpadUIeCKON PabOTHI:

«PacueT TemnoBbIX MOTEPh Yepe3 OTPakIAONTNEe KOHCTPYKIIMH TOMEIIICHHUS.

TunoBoe 3amanue Ha pacueTHO-TpaUIECKyro paboTy COACPKUT: TUIaH U pa3pe3
TIOMEIIEHUS 11eXa; KOHCTPYKITUIO CTEH, MOTOJKA, M0JIa U MaTepPHaIIbl, 3 KOTOPHIX OHU
M3TOTOBJICHBI; KOHCTPYKIIUIO OKOH, a TaK)Ke€ WX pa3Mephl, HallpaBJIieHUE Hapy>KHBIX
CTEH OTHOCUTEJIBHO CTOPOH CBETA; pa3Mep ABepei; pazmep BopoT. [Ipumep 3aganus Ha
pacdyeTHO-TpaduaecKyro padoTy MpUBEIEH B UCTOYHHKE 6.2.7.

Kputepuu u mkana oleHKH 3a pacueTHO-TpapuIecKyro paboTy:

BrinonHeHHas pacyeTHoO-Tpaduueckas paboTa mpeICcTaBIsIeTCs MIPENo/1aBaTelto
C 1IEJIbI0 OKOHYATENbHOM MPOBEPKU U OIICHKH.

- OIIEHKA «3a4YTEeH0)» CTABUTCS CTYJICHTY, €CJIM B MOSCHUTEIHLHOMN 3amucKe COo-
JIEPKUTCA TIPABUIIBHOE U TOJHOE PEIICHUE TOCTABJICHHOW B 3aJaHUM 3a/Jaud, TpH
npaBuIbHOM 0GOPMIICHUU TOSICHUTEIBHON 3alMUCKU U TpaUuecKol 4acTu pacuyeTHo-
rpaduyeckoil paboThI.

- OIlEHKA «HE 3aYTEeHO0» CTaBUTCS CTYACHTY IPH HEBEPHOM pPE3yJIbTAaTE perie-
HUS WIX HE TOCTATOYHO TIOJTHOM U3JIOKCHUH XO0/1a PEIICHUS, a TAKXKE TTPU HETPABHITh-
HOM OGOpPMJICHUU TIOSICHUTEIBLHOW 3allMCKM W Tpauueckod dYacTh pacyeTHO-
rpaduyeckoit paboThI.

Ouenounvle cpeocmea 0 NPoeeOeHUs NPOMENHCYMOUHOU ammecmayuu

DK3aMeH I10 AUCTUILIMHE ITPOBOAUTCA 110 3K3daMCHAIIMOHHBIM ouneram.

HpuMep SK3AMEHAYUOHHO20 ounema
MMHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUNCKOI ®EJIEPALINN
(henepanbHOE TOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEIKIACHHE
BBICIIETO 00Pa30BaHUA
«CamMapckuii TOCyJapCTBEHHBIN arpapHbIii YHUBEPCUTET
Hamnpasnenue noarorosku: 23.03.03 Dkcmnyarauust TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB
[Mpodwnis noaroToBKM: ABTOMOOHIHN M aBTOMOOMIIEHOE XO3SIHCTBO
Kadenpa: TpakTops! u aBTOMOOMIN

Hucunnnmna «TennorexHukay

JK3aMeHAUMOHHBbINA Omtet Ne 1
1. OcHOBHBIC MOHATHSA U ONpPeNeTCHUS] TEXHUYECKOH TEPMOANHAMMKH. YPaBHEHHUE CO-
CTOSIHUA.
2. Teruionepenaya TemJa0ThI Yepe3 IUWJIMHIPHYECKHE OTHOCJOWHYH M MHOTOCJIOIHYIO
CTeHKH. JIMHeHbIH KO3 PUIHMEHT Tenioneperadn.
3. Boasinoii map umeer nasyienne p=1 MIla u s3uranbmuio h=3200 k/x/kr. Onpeaeantn
TEILIOTY, 3aTPAYEHHYIO HA Neperpes napa.

CocraButenb O.H. Yepuukon

(oamuce)

3aBenyromuii kaheapon 0O.C. Bonoapko

(moamucek)

« » 20 r.




IIepedyenb BOIPOCOB Ha 3K3aMEH

1. OcHOBHbBIEC MOHATHSI U ONPEACICHUS] TEXHUYECKON TePMOJIMHAMUKHU. Y paBHe-
HUE COCTOSHUS.

2. Cmecu uaeanbHbIX ra3oB. 3akoH JlansToHa. MosekyinspHas macca.

3. Ilonsatue o temmoémkoctr. Buawsl TermmoéMkoctedt. CBs3b MEXIYy HUMHU.
VYpasuenue Maiiepa. OnpeneneHue KoJIM4ecTBa TEIIOThI.

4. IlepBblit 3aKOH TEPMOJAMHAMUKU. DHTAIBINS Fa30B.

5. DHTponud Ta30B. YpaBHEHUS JJI ONPEICIICHUS] SHTPOIIUU B TEPMOAUHAMMU-
YECKHUX MPOIECcCax.

6. O6mas hopMyIMpOBKa BTOPOTO 3aKOHA TEPMOMHAMHUKH.

7. TepMoIMHaMHKa TOTOKOB.

8. ®a3oBbIE IEPEXO/IBI.

9. YacTHbIe IPOIIeCChl N3MEHEHUS COCTOSTHUS Ta30B.

10. IMomuTpomnHbIN MpOIIECC U3MEHEHHsI COCTOSHMS Ta30B. BBIBOJ ypaBHEHUS
HOJIUTPOIIBI.

11. M300paxkeHre MoJMTPOIHBIX MpoiieccoB B p,V- u T,S-koopanHaTtax. AHamu3
MOJIUTPOITHBIX MPOLIECCOB.

12. UcxoiHbIE MONOKEHUS TIPU UCCIEAOBAHUH IIUKIIOB JBUTATENIel BHYTPEHHE-
ro cropanus. [Tapamerpsl nukioB. OTIMYKE UX OT PEATbHBIX.

13. VneanbHbIil LUK IBC C MOJABOJIOM TEIUIOTHI IIPU MOCTOSIHHOM 00BEME.

14. WccnenoBanue IUKIIA JIBC C MOABOAOM TEIUIOTHl YACTUYHO TMpU V=CONSt u
YaCTU4HO IIpHU P=const.

15. CpaBHeHUE UACATBHBIX LIUKIOB JIBC.

16. CrtocoObI iepenauy TeIIOTH U KOJUYECTBEHHBIC XapaKTePUCTHUKE TIEPEHOCA
TETJIOTHI.

17. 3akoH @ypbe — OCHOBHOM 3aKOH TerionpoBogHocTU. Koadduiment remio-
IIPOBOJHOCTH. TeMIiepaTypHbIii IpaIUueHT.

18. TennompoBOAHOCTh Yepe3 OJHOCIONHYI0 M1 MHOTOCJIOWHYIO TUIOCKYIO CTEH-
Ky

19. TenionpoBOIHOCTL Y€pPE3 OJHOCIONHYIO IMIJIMHIPUIECKYI0 U MHOTOCJIOM-
HYI0 HWJIMHJIPUYECKYIO CTEHKH.

20. OOmue MOHATUS KOHBEKTHBHOIO TEII0oOOMeHa. YpaBHeHHe HproToHa—
Puxmana. @aktopsl, Biaustonye Ha KOAQPUIMEHT TeTUIO0TIauH.

21. Yucna moaoousi, onpenessonue KOHBEKTUBHBIN TEIJI000MEH.

22. O0O00IIEHHbIE MaTeMaTHYECKUE 3aBUCHMOCTH B IMPOIECCaX KOHBEKTHUBHOIO
TEMI000MeHa.

23. Ilepenaua TeraoOThl Yepe3 MIOCKYH OJHOCIOWHYI0O U MHOTOCJONHYIO CTEH-
ku. TepMudeckoe COMpOTUBIICHUE TEIIJIONIEpeaaye.

24. Temnonepenaya TEIIOTHI Yepe3 MUIMHAPUYECKHUE OJTHOCIONHYIO U MHOIO-
CJIOWHYIO CTeHKH. JInHeHHbII K03 GUIIUEHT TeIIonepeIadH.

25. TermooOmen uznmydennemM. KoaghuimeHT TeraooTaauu u3IyaeHHEeM.

26. Tunbl TENI000MEHHBIX aNapaToB.

27. OCHOBHBIE MTOJOKEHHUS TEIJIOBOTO pacyéTa TETUIOOOMEHHBIX almnapaToB.

28. Omnpepenenre CpeIHero TEMIIEPATYPHOTO HAIopa TEIIOOOMEHHOTO amnmapa-
Ta.



29. Knaccudukamus kotioB. VX yCcTpOHCTBO M OCHOBHBbIE MOHSTHS: MOBEPX-
HOCTh Harpena, 3epKajio UCIapeHHUs], MapoOBOE U BOJSIHOE MPOCTPAHCTBO, OTHEBAS JIU-
HUSI.

30. IpunrunuanbHas cxeMa kotia KB-300 u TexHOMOrHYeCKuil poIiece mojy-
YeHUs BOASHOTO mapa.

31. Ilpunnun paboTHl MApOBOM KOMIIPECCOPHOW XOJOAUIBHOM YCTaHOBKH.
CxeMma yCcTaHOBKH. T,S-muarpamma.

32. Ipunuun paboTel aOCOPOLUMOHHON XOJOIWUIBHOW YCTAHOBKH. XOJIOIWIIb-
HBIH KO3 dunmeHT. Cxema yCTaHOBKH.

33. Bnaxusrit Bo3ayx. OOuue ceaenus. Binarocogepxanue, abCoMOTHAS U OT-
HOCHUTEIIbHAS BIAXKHOCTh. Pemenne 3amau ¢ momoripo h,d-amarpaMMel BIaxKHOTO BO3-
ayxa.

34. OcHOBHBIE TEPMOJUHAMHUYECKHE TPOIIECCH BOASHOTO Tapa. Pemenue 3amaq
C MOMOIIbIO N,S-TuarpaMmbl BOISIHOTO Tapa.

35. Temnopusnueckne XxapakKTEpUCTUKH OIPaXkIaloIIUX KOHCTPYKLIUN TOMel1e-
HUS NPEANPUATUI aBTOMOOUIIBHOTO TPAHCIIOPTA.

36. PacueT notepp TEMIOTHI MOMEILIEHUEM.

37. Buspl TeMI0oreHepupyoIuX YCTaHOBOK.

38. TexHonorUs NPON3BOACTBA TEIIOTHI KOTEIbHON YCTAaHOBKOM.

39. CucreMbl TETIOCHA0KEHUS TIPEANIPUATHH.

40. 'omoBo#t pacxoj TEIJIOTHI U TOTLITUBA.

41. I{ukna TEII0BBIX HACOCOB.

42. Koapdumuent npeodpa3oBaHUs TEIUIOTHI.

43. TonMBO U OCHOBBI TOPEHHS.

44, OxpaHa OKpY>Karolleu cpeibl.

45. Mcnionb30BaHUE BTOPUUHBIX SHEPTETUUECKUX PECYPCOB.

46. OcHOBHBIEC HAMPABIICHUS] S)KOHOMUHU YHEPTOPECYPCOB B OTPACIIH.

47. BonsiHoit map ¢ HauanbHbIMU mapamerpamu =500 °C u p;=5000 Ila axua-
O0atHO pacmmpsercs no gasieHus p,=500 klla. Onpenenuts TemrepaTypy B KOHIIE
aauabaTHOTO PaCHIUPEHUS.

48. BoasHoii map umeer gaminenue p=1 MIla u suranenuo h=3200 xJ[x/kr.
Onpenenutsb TEIUIOTY, 3aTPAuEHHYIO Ha MIEpPErpeB mapa.

49. BoasHoii map maccoit 5 kr umeer nasnenue 0,4 MIla u cremnenb cyxocTu
0,9. CKOJBKO TEMIOTHI HEOOXOUMO 3aTPaTUTh, YTOOBI HAIPETh €ro 0 TeMIepaTypbl
400C?

50. C nmomoribio micuxpomeTpa ObUIH OIpeeeHbl TeMIEPaTyphl: CYXOTro Tep-
mometpa 35 'C, a Mokporo Tepmomerpa 20 C. OnpesenTh SHTATBINIO BO3AyXa T0Jb-
3ysich h,d-auarpammon.

51. Bnaxwblii BO3ayX UMeeT Temmepatypy 60 C U OTHOCHTEIbHYIO BIAKHOCTh
10 %. C nomorsio h,d-muarpaMmbl ONpeaeinTh, CKOJBKO BObBI HCHIAPUT 15 KT BO3Y-
Xa, e€clii OH Oy/eT HachImathes 10 =80 %?

52. Buaxwublii Bo3ayx ¢ mapamerpamu: $,=75C u ¢=20 % oxiaxaaercs 10
t,=20 C. CKOJIBKO BJIATH BBIACIHTCS 13 50 KT BOJIBL.



53. Bonopoa maccoit 2 kr aquabaTtHo pacuiupsiercs: ot napameTpoB p;=8 Mlla u
t,=247'C no mapamerpos p,=1 MIla u t,=17 C. Onpenenuts paboTy pacIIMpeHns Bo-
nopoja.

54. A30T Maccol 5 KI U3BMEHSIET CBO€ COCTOsIHME 10 noautporie N=1,2. Temmne-
patypa B npouecce yennuuaack ¢ T1=300 K no T,=700 K. Onpenenute nu3MeHeHUE
SHTPOIIUHU B MPOIIECCe.

55. Cocrosinne 10 kr kuciopoaa xapakrepusyercs napamerpamu p;=15 Mlla u
t,=200°C. OmnpeaennTh 00beM KHCIOPOa.

56. B momuTporHOM miporiecce K 1 Kr yriekucioro rasza nmogsoautcs 150 xJIx
TEIJIOTHI, U OH coBepmaer padory B 200 k/[x. Onpenenutb U3MEHEHHE BHYTPEHHEN
SHEPruM, €CJIM HaYaJlbHOE J1aBieHue p1-1 MlIa.

57. Onpenenurte, TOABOAUTCS WA OTBOJIUTCS TEIJIOTA B MOJIMTPOITHOM MPOILIEC-
ce pacumpenust npu N=10? Iloka3aTe pemieHue 3anadu rpapuyeckd B p,V- U T,S-
KOOpJIMHATAX.

58. A30T mMeeT ciemyomme mapamerpel: Vi=6 m°, p=0,9 MIla, T;=723K.
Onpenenuth TeMnepaTypy a3ora B KOHIE M300apHOTO PacIIMpEHHUs, €CIIU €ro BHYT-
penHsia sHeprus ypemuumiack Ha AU=600 k/[x. M3o00apHas TemioeMKocTh a3oTa
c,=1,05 xJIx/(xr K).

59. B nukie ABC ¢ KOMOMHUPOBAHHBIM TOJIBOJIOM TEIUIOTHI HadajbHAs TEMIIe-
patypa Boznyxa T;=310K, crenenn cxatusi &€=18, CTENEeHb MOBBIIICHUS ABIICHHS
A=1,6, creneHnp mpeaBaputTeabHOro pacimmpenus p=1,4. Onpeaenuts MOJBEIECHHYIO
TEIUIOTY (.

60. B muxie ABC ¢ MOABOAOM TEIUIOTHI MpU V=CONSt cTenmeHb CXKaTus €=8,
HavanbHas Temneparypa T1=323K, moaseaennas temorta (;=1200 x/[x/xr. Onpene-
JUTH TEPMHUYCCKHUH KITJ] IIKJIA.

61. JIBuraTenb BHYTPEHHETO CrOpaHHs C MOABOJOM TEIUIOTHI MPU MOCTOSHHOM
obbeme. Pabouee Temo Bo3myx ¢ mapamerpamu: T;=308 K, =9, A=1,7. Onpenenurs
OTBEJICHHYIO TEIUJIOTY (.

62. B nukie gBuraTenss BHyTPEHHETO CTOpaHusl ¢ H30XOPHBIM MOIBOJOM TETLIO-
ThI M CTENIEHBIO CKaTUs £€=§, oTBoAMMAas Teriora (=400 k/[/kr. Onpenenuts Moiy-
JaeMylo M0JIE3HYIO padoTy, €clii B Ka4ecTBe paboyero Teja UCIoiIb3yeTcs BO3ayX.

63. B nukie JIBC ¢ moaBoOM TEIJIOTHI MPH MOCTOSHHOM OOBEME OTBOIUTCS
02=500 x/[x/kr termotel. [lone3nas pabora 400 xJlx/kr. OnpeneauTs TEPMUICCKUIN
KIIJI U CTETICHB CXKaTHs, eclii pabouee Tesio 00JiajaeT CBOMCTBAMHU BO3AyXa.

64. TI10CKas! IOBEPXHOCTh HArpeBa KOT/A MUIOMANBI0 5 M M TOIIIMHON 12 MM
uMeeT ko3 uireHT terionpoBogHoctu A=50 B1/(m'K). Temneparypa AbIMOBBIX Ta-
308 800°C, Temmeparypa kKansmen Bojbsl 150 °C, K03(pULIMEHTHI TEMI00TAaYu OT Ta-
308 K crenke 100 Br/(mM*K), ot crenke k Boze 5000 Br/(M*K). Onpenenurs TerioBoii
MIOTOK.

65. Uepes mI0CKyI0 METAIIMYECKYIO CTEHKY KOTJa TONIUHONW 0=10 MM OT ra-
30B K KHUIISIIEH BOIE MPOXOIUT yACIbHBIN TEIIOBOI MOToK (=50 kBT/M°. Kooduu-
€HT TEIJIONPOBOJHOCTH CTalu A.,—50 BT/(M'K). Onpenenuts nepenaa temneparypsl
At Ha TOBEPXHOCTSAX CTEHKHU.

66. OnpenenuTh TEIIOBOM IMOTOK dYepe3 MOBEPXHOCTh |1=2 M maporpoBoja C
BHyTpeHHUM AuaMerpoM d=100 MM M TONIIMHON CTEHKH 01=5 MM, U30JIMPOBAHHOTO



JIBYMSI CIIOSIMUA TETUTOBOW 30K 0,=30 MM 1 03=40 mM. Koaddunuentsr termo-
IPOBOJIHOCTH TPYOBbI U M30JISIUH COOTBETCTBEHHO 4;=55 B1/(M'K), 4,=0,037 B1/(M'K)
u /3 = 0,14 Bt/(m’K). Temneparypa Ha BHYTpEHHEH MOBEPXHOCTH TpPyOOIpoBOaA
=300°C u Hapy>KHOM MOBEPXHOCTH HU30JISIIIUN t'=55°C.

67. Onpenenuts KOAOPUIUEHT TEIIIONPOBOAHOCTH KUPIUYHOU CTEHKU TOJIIIHU-
HOM 6=200 MM, eciu TemMreparypa Ha BHyTPEHHEH TOBEPXHOCTH CTEHKU t=300°C u Ha
Hapy>KHOU t'=60°C. TloTepH TEIIOTH Yepe3 crerKy =400 Br/m.

68. BepTukanbHbIl HEM30JIMPOBAHHBIN TPYOOIPOBO C HApYKHBIM JHAMETPOM
d=80 mm, BeicOTON h=3 M OMBIBaETCSI BO3IYyXOM, CPEIHSIS TeMIIepaTypa KOTOPOTO
t,=20°C. Temneparypa moBepxHocTu TpyOompoBoaa t.=60°C. OmpenenuTs MOTEPIO
TETIOTHI TPYOOIIPOBOIOM.

69. OmnpenennTs HEOOXOTUMYIO TOJIIIUHY U30JISIUHU, €CIIH AOMYCTUMBIE TEMIIe-
paTypsl €€ MOBEPXHOCTEU t=350°C u t'=50°C, a YACIbHBIM TEIUIOBOM MOTOK 4Yepe3
M30JIALIAIO HE JOJDKEH MPEBOCXOANTh =450 B1/M%. Koo)dHUIMEHT TerIonpoBogHOCTH
uzojsiunu A=0,12 B1/(m'K).

70. OnpenenuTs TEIJIOBOM MOTOK Yepe3 KUPIMUYHYIO CTEHKY ToMuHON d1=300
MM, MOKPBITYIO CIOEM IITYKATYPKU TOJIIMMHON 0,=50 MM. TerionpoBoIHOCTh KUPITH-
ga 4,=0,93 B1/(Mm'K), a mrykarypku — 4,=0,093 Bt/(Mm'K). Temmneparypa Bo3myxa
BHyTpH momemenus t,=18'C, a cuapyxu t,= —30C. KooddpHuueHTs Temmooraadu
paBHBI COOTBETCTBEHHO 0;,=8 B1/(M*'K) 1 a,=17,5 Br/(M*K).

71. T'opsiuee BOJIOCHAOXKEHUE OCYILECTBIISIETCS HEU30JUPOBAHHBIM TPYOOIpO-
BojgioM JituHOU 1=30 M ¢ BHyTpeHHUM quameTpoM ;=80 MM, TOIIIHUHON CTEHKH 0= 3
MM, Ko3hduimentom temtonpoogHoctu A= 50 B1/(M'K). Onpenenuts norepro Ten-
JIOTHI C €ro MOBEPXHOCTH, ecii TemrepaTypa Boasl 1,=90 C, HapyxkHas TeMmieparypa
t,=15 C. Koa(hduuueHT TerooTaadn ot BOABI K CTEHKe TpyOb 0;=5000 Br/(M*K) u
OT TPYOBI K BO3AYXY = 5 B1/(M*'K).

72. OnpenenuTh IOTHOCTH TEIIOBOTO MOTOKA M TEMIIEpaTypy Ha BHYTPECHHEM
noBepxHOCTH maponpoBoaa d;=200 MM, H30JIMPOBAHHOIO CJI0EM HU30JISIUH TOJIIHHOMN
3,=100 MM ¢ koaddurmentom remtonpoBogHoctu 4,=0,11 B1/(Mm°K). Tonmmna cren-
KM TapompoBoia 6;=16 wmm, Temmeparypa mapa t,=250C ¥ HapyXHOrO BO3IyXa
t,=30 C. ITpuusTh K03 HUIHEHT! TEMIOOTAAYH CO CTOPOHEI mapa a;=100 Bt/(M*K) u
CO CTOPOHBI BO3IyXa 01;=9,5 B1/(M*'K).

73. Tlnockast crayibHasi CTEHKA TOJIUHON 0.~14 MM, TIOKpBITas CIIOEM HAKHIIH
CO CTOPOHBI BOABI 0,=0,8 MM, OMBIBaETCsI C OJHON CTOPOHBI TOPSIYMMHU Ta3aMH C TEM-
neparypoii t;=740'C, a ¢ Apyroii CTOPOHBI — BOJOH ¢ TemmepaTypoii t,=105 C. Ormpe-
ACTUTh KOOPPUIIMEHT TeIutonepenayn K oT ra3oB K BOJE, YIACIbHBIA TEIJIOBOH MOTOK
g ¥ Temneparypbl 00eux MOBEPXHOCTEH CTEHKH, €CIIM MU3BECTHBI KO3(PPUIIMEHTHI TeM-
JIOOTAAYM OT ra3a K cTeHke a;=40 BT/(MZ‘K), Y OT CTEHKH K Bojzie a,=4500 BT/(MZ'K).

74. Tlo TpyOONpoBOAy C BHYTPEHHUM auaMeTpoM (=70 MM MPOXOAHUT BO3AYX,
Harpetbiii 10 Temmepatypsl t,=100°C. Onpenenuts 3HadeHUE KOd(PPUIMEHTa TEIII0-
OTJIa4yH, €CJId CKOPOCTh BO3AyXa B TpyOompoBoae w=4,5 m/c.

75. OnpenenuTs NOTEPIO TEIJIOTH B OKPY’KAOIILYIO CPEAY KOHBEKTUBHBIM TEIl-
J000MEHOM OT TOPU3OHTAIBHOTO HEW30JIMPOBAHHOTO MaporpoBojaa auameTpom d=20
MM 1 HOM =100 M ¢ Temnieparypoii HapyxHOU noBepxHoctu t.=115°C, eciau Tem-
nepatypa Bosayxa t,.=15°C.



76. Uepes KMPIMYHYIO CTEHKY muiomaabio F=20 Mm%, TommuHoit 6=450 MM 1 Ko-
s unmentom TeronpoBoanoctu A=0,14 Bt/(Mm'K) nepemaercs temnora. Ompene-

JIUTh CYTOYHYIO TIOTEPIO TEIJIOTHI, €CIIU TEMIIEpaTyphbl Ha MOBEPXHOCTAX CTEHKH paB-
Hel 1,=23°C u t,=—15°C.

8.3. Kpurepuu oueHuBanusi ypoBHsi cGOpMHPOBAHHOCTH KOMIIETeHUIM

Ornenka pe3ynbTaToB 00yUeHUs M0 JUCHUILTUHE B popme ypoBHS cHOpMUPOBaH-
HOCTU KOMIIOHEHTOB 3HaTh, YMETh, BJIAJIECTh 3afBJICHHBIX AUCIMUILTUHAPHBIX KOMIIE-
TEHIUN MPOBOJIUTCS MO 4-X 0aJUIbHOM IIKaje OLEHUBAHUS MyTEeM BHIOOPOYHOTO KOH-
TPOJISL BO BpeMsl 3K3aMeHa.

[Ipu omeHke ypoBHS CQOPMHUPOBAHHOCTH IUCIMUILUTMHAPHBIX KOMIETCHIIMHA B
pamMKax BRIOOPOYHOTO KOHTPOJISA MPHU IK3aMEHE CUUTAETCA, YTO MOTyuyeHHAas OIICHKA 3a
KOMIIOHEHT IMpOBEpsieMOi B OmieTe NMUCUUIUIMHAPHONW KOMIIETEHIIMU 0000IaeTcst Ha
COOTBETCTBYIOIIMN KOMIIOHEHT BCEX JUCIUIUIMHAPHBIX KOMIETCHINH, POPMUPYEMBIX
B paMKax JaHHOM JAUCLHUIUINHBI.

[ITkasia OlIeHUBAHHUS PK3aMEHA

OLICHKA YpoBeHb 0CBO- Kpurepun oniennBanus
CHUS
KOMIIETEHIINH
«OTIUYHO» BBICOKMH ypo- | OOyuaromuiicsi nokasajl BCECTOPOHHUE, CUCTEMa-
BEHb TU3UPOBAHHbIC, TJIYOOKHE 3HAHUS IPOrpaMMbl

JTUCHUIITUHBI, YMEHUE YBEPEHHO MPUMEHSTh UX Ha
MPaKTHKE, CBOOOIHO HCIONB30BaTh CIPABOYHYIO
JUTEPATYpPy, NeaTh OOOCHOBAHHBIE BBIBOJBI W3
PE3YIBTATOB KCIIEPUMEHTOB.

«XOopomo» MOBBIIICHHBIN O6yanOHlHﬁ0H IMOoKasaJl IMPOYHbIC 3HAHWUSA OCHOB-
YPOBCHBb HBIX pas3acioB NporpaMMbl JUCHHUIIIIMHBI, YMCHUC
CaMOCTOATCIIBHO PCIIaThb KOHKPETHBIC IIPAKTUYC-
CKHC 3aaa4M, HO JOIMMYCKAaCcT HCKPUTUYHBIC HETOY-
HOCTH B OTBETax.

«YZOBJIETBOPUTEIILHO IIOPOTOBBIN OOyuvaromuiics moka3an (¢GparMeHTapHbIN, pas-
YPOBEHBb PO3HEHHBIN XapaKTep 3HAHWN, HEJOCTaTOYHO TOY-
Hble (OPMYJIUPOBKHU 0a30BBIX MOHATUH, HapyIlal
JIOTHYECKYIO TIOCIIEIOBATEIBHOCTh B W3JI0KEHUU
MIPOTPaMMHOI0 MaTepHaa, MpyU 3TOM BIaJeI 3Ha-
HUSIMH OCHOBHBIX pa3/eioB TUCIMIUIMHBI, HE00-
XOJUMBIMU JIJISl JalbHEWIIero oOydyeHus, yMeHue
MOJIYYUTh C TOMOILBIO MPENoJaBaTeisl IpaBUIIb-
HOE pelIeHNEe KOHKPETHOM MPAaKTUYECKOW 3a1adu
U3 4YHcaa MpeayCMOTPEHHBIX pabodel mporpam-
MOM, 3HAKOMCTBO C PEKOMEHJOBAHHOW CIpaBOY-
HOU JINTEPATypOX.

«HEYIIOBIIETBOPUTEIHHO» | MUHUMaNbHBIA | [Ipn oTBeTe 0OOydaromerocsi BBISIBIIIUCH CYIIe-
YPOBEHb HE JI0- | CTBEHHbIE MpPOOebl B 3HAHUAX OOJbLIEH yacTu

CTHTHYT OCHOBHOTO COZEp)KaHUSl JUCIUIUINHBI, JIOTTYCKa-
10TCsl TpyOble OomHOKH B (HOPMYITHUPOBKE OCHOB-
HBIX TOHATHH W PEHICHUH THIIOBBIX MTPAKTHUECKIX
3a1a4 (HEeyMeHHe C MOMOIIBIO MPEenoaBaTes Mo-




JYYHUTH TPABUIFHOE pPEIICHUE KOHKPETHOW TpaK-
TUYECKOW 3a7aud M3 4YHCIa MPETYCMOTPEHHBIX
paboueli mporpaMMoil y4eOHOM TUCIUIUINHBI)

8.4 Metoanuyeckue MaTepHuaJibl, ONpeleJA0NIie MPoUeAypbl OLEeHUBAHUS
3HAHUN, YMEHUIi, HABBIKOB U ONbITA JeATeJIbHOCTH, XapaKTEePU3YIOIIUX ITANbI
¢hopmupoBanus KoMIeTeHI U

OreHka 3HAHWM, YMEHHWH, HABBIKOB, XapaKTEepU3YIOMIas 3Tamnbl (OPMHUPOBAHUS
KOMITETEHUIUHA TO JUCHUIUIMHE «TeraoTexHuka» MpoBOIUTCA B GopMe TeKyllel u
IPOMEKYTOYHOM aTTECTALINH.

KoHTponb Tekymiel ycrneBaeMOCTH OOydYaloIMXCS — TEKyllas aTTecTalus —
OPOBOJMTCS B XOJE CEMECTpa C UEJIbI0 ONPEACIICHUS YPOBHS  YCBOCHHUS
oOy4JaronuMucs 3HaHui; (OPMUPOBAHUS Y HUX YMEHUN M HABBIKOB; CBOEBPEMEHHOTO
BBISIBJICHUS MPEIOAaBaTEIeM HEJOCTATKOB B MOJTOTOBKE OOYYAIOIIMXCS M MPUHSATHS
HEO0OXOJAMMBIX MEp IO €€ KOPPEKTUPOBKE; COBEPLIEHCTBOBAHUIO METOJIUKU O0YUYEHUS;
OopraHu3aluu y4eOHoU paboThl U OKa3aHUsl 00yUYaIOIIMMCS UHIUBUYIbHOW MOMOIIIH.

K KOHTpoONIO TeKylien ycrneBaeMOCTH OTHOCATCS IPOBEpPKA 3HAHUM, YMEHUU H
HaBBIKOB 00YYaIOIINXCSI:

" Ha 3aHATUAX (pellICHHE 3a7a4 Ha NPAKTHUYECKUX 3aHATHUSIX, OTBETHl Ha
KOHTPOJILHBIE BOITPOCHI JTA0OPATOPHOI paboThI);

* [10 pe3yJIbTaTaM MMPOBEPKHU BBINIOJHEHUS PACYETHO-TPAPUUECKON padOTHI;

* 10 pe3yJIbTaTaM OT4eTa O0YUYaIOIIUXCs B XOJI€ MHIUBUYAIbHOW KOHCYJIbTAIIUU
npenojaBarenisi, MNPOBOAUMONM B  Yachl CaMOIOATOTOBKH, IO  HMEKOUIUMCS
3a/I0JDKEHHOCTSM.

KoHTposib 3a BBINOSHEHHWEM OOYYaAIOMIUMHCS KaXIOro BUAa pPabOT MOXET
OCYILIECTBIISITHCS MOATAITHO U CIIYKUT OCHOBAHUEM IS IPEIBAPUTEIILHON aTTECTallUuN
10 TUCIUIIIMHE.

[IpomexxyTouHasi aTTecTalus MO JUCUUIIMHE MPOBOJUTCS C LETBIO BBISBICHUS
COOTBETCTBHS YPOBHS TEOPETUUECKUX 3HAHUM, MPAKTUUYECKUX YMEHUM M HABBIKOB IO
mucuumuinae  «Terorexnuka» TpedoBanusiM @OI'OC BO 1o HanpaBiIeHHUIO
MOATOTOBKH B (popMe 3K3aMeHa.

DK3aMeH MNPOBOAMTCS TOCIE 3aBEpLIECHUS W3Y4YEHUs ITUCUUIUIMHBI B O0bEME
paboueit yuyeOHOU mnporpammbl. dopmMa TmpoBedeHUS] HSK3aMEHA OMNPEAeIIeTCs
kadenpoit (ycTHBII — 1o Ousjeram, JuOO NIyTeM coOeceloBaHUsl MO BOIPOCAM;
nucbMeHHas pabota, TectupoBaHue W 1p.). OmeHka Mo pesyibTaTamM dK3aMeHa —
«OTIIMYHOY, «XOPOIIO», «YJIOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEILHOY.

Bce BubI TEKYIIEr0 KOHTPOJIS OCYIIECTBISIOTCS HAa MPAKTUYECKUX 3aHSATUSIX.

Kaxnas ¢opMa KOHTPOJS MO JUCIUIUIMHE BKIIOYACT B CEOSI TEOPETUUYECKUE
BOMPOCHI, MO3BOJISIOIIUE OLIEHUTh YPOBEHb OCBOEHHS OOYYAIOUIMMUCS 3HAHUN U
MPAKTUYECKUE 3aJaHMs, BBISBISIIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHU W
HaBBIKOB.

[Iponienypa olleHUBaHWS  KOMIETEHIMM  OOydYaromMxcsi OCHOBaHa Ha
CJIEIYIOLIUX CTaHlapTax:

1. [lepnoanYHOCTH MPOBEJICHUS OLIEHKU (HA KaXKJIOM 3aHSTUH).




2. MHOroCTYyINeH4YaToCTh: OIeHKa (KaK MperoaaBareneM, Tak U 00y4aroIuMucs
TPYIIIBI) U CaMOOIIEHKA 00yYarouierocs, 00CyxaeHue pe3yaIbTaToB U KOMIUIEKCa Mep
[0 YCTPaHEHUIO HEJJOCTATKOB.

3. EQuHCTBO MCIONIB3yeMOM TEXHOJIOTHH JJI BCEX 00yUYarOIMUXCsl, BHITOJHEHHUE
YCIIOBUM COMTOCTABUMOCTH PE3YyJIbTATOB OLICHUBAHUS.

4. CoOmroeHue mociaeAoBaTeIbHOCTH MPOBENICHUS OICHKU: MPEeayCMOTPEHO,
YTO pPa3BUTHE KOMIIETCHUMUNA HUAET MO BO3PACTAHMIO MX YPOBHEH CIIOKHOCTH, a
OLICHOYHBIE CPEICTBA HA Ka)KJOM 3Talle€ YYUTHIBAIOT 3TO BO3PACTAHUE.

Kpartkas xapakTepucThKa MpOIEIyphl pealu3allid TEKYIIEro W HTOTOBOTO
KOHTPOJIS 10 AUCITUIUIMHE JIJIsT OIICHKHA KOMITETCHIIMM O0ydJaroImXxcs MpeAcTaBiIcHa
B TaOJIHIIE:

n/m HaumenoBanue Kpartkas xapakTepucTuka npoueaypbl [IpeacraBnenue
OLICHOYHOI'0 OLICHUBAHUSI KOMIIETEHIIUM OLIEHOYHOI'0
CpeJlicTBa cpencTsa B poHJe

1 Oruer 1o IIpoBepsieTcst NpaBUIIBHOCTD PELICHUS Temaruka
MPaKTUYECKUM TUIIOBBIX 33/]a4 B TEUECHUE 3aHATUS MPaKTUYECKHUX
3aHATUIM KaX/I0TO 00y4Jaronerocs. 3aHATUNA U BapUAHTbI

KOHTPOJIbHBIX
3alaHUI

2 Otuer no Y CTHBIN OIPOC 110 KOHTPOJIBHBIM Temartuka
1a00paTOPHBIM BOIIPOCAM MPOBOJIUTHLCS B KOHIIE 71a00paTOpHBIX padoOT
paboram JabopaTOpHOTo 3aHATHSA B TeueHue 5-10 1 BapUaHThI

MUH. Onpoc MOXKET MPOU3BOIUTCS, TNOO KOHTPOJIBHBIX
WHIVBUAYAJIBHO WIN Y OATPYIIIIBI BOIIPOCOB.
0o0ydJaronmxcs.

3 PacyetHo- ITpoBepsieTcst NpaBUIBHOCTD PELLIEHUE Komriekr
rpaduyeckas MIOCTaBJIEHHOW B 3aJIaHUU 33Ja4u 1O WHIUBUAYAJIbHBIX
pabota pe3yJIbTaTaM pacyera. 3aJJlaHui

4 OK3aMeH IIpoBoauTCS B 3aJaHHBIN CPOK, COTIIACHO KommrekT Bonpocos

rpaduky yuyebHoro npouecca. [lpu K DK3aMEHY
BBICTABJIEHUU OLIEHOK YYUTHIBAETCS

YPOBEHb MPUOOPETEHHBIX KOMIETEHIHH

cryaeHTa. KOMINOHEHT «3HATh»

OLICHMBAETCS TEOPETUUECKMMH BOIIPOCAMU

0 CO/IEPKAHUIO TUCUUIUIMHBI,

KOMIIOHEHTBI «yMETb» U «BJIaJETh) -
MPAKTUKOOPUEHTUPOBAHHBIMU 3aJJaHUSIMHU.

AynUTOpHOE BpeMsl, OTBEIEHHOE CTYJIEHTY

Ha NOATr0TOBKY — 60 MHH.




PaGouyas  mporpamva  cocTaBleHa  Ha  OCHOBaHHH  (eepaibHOro
rocyaapeTBEHHOTO cTadaapTa seiciuero obpazosanus (PIrOC BO).

Pabouyio nporpammy paspaGoran:
KaHI. TeXH. HayK, 1oueHT Kadeaps « TpakTops! H aBTOMOGHIH»

Yepuuxos O.H. /
W

N\ " NoanMNCH

Pacemorpena u opobpena Ha 3acenanun Kadeapel «TpakTopsl M aBTOMOGHIH»
« B0y Qecpecs 204/ T, npotokon Ne 4 |

3aBeyrommii Kapeapoi =
KaHj. TexH, Hayk, aoueHt O.C. Bonogsko ==
COI''TACOBAHO:
Ipeacenarens MeTOAH4YECKON KOMHCCHH daKyibTeTa 4
KaHJl. TeXH. HayK, aoueHT A.Il BerveHun
TOATAC),
Pyxosoaurens OITOIT BO
KaHa. TexH. HayK, joueHt O.C. Bonoasko —
/cnnnct.
Havaasuuk YMY

KaHj. TexH. HayK, nouedt C.B. Kpacuos (—%‘/
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