SOHT OIMEHOYHBIX CPEICTE IO JHCIHHUILTHHE
IMFHEM 2018 r.
BOPRM A OBYUEHMH oxmas

Texnn4uecKan TePMOTHHAMHKRL

Hanpasnenne MOJIrOTORKH/ |
CICITHATEHOCTE |

14.03.02 - .H,uapmr.i (hH3AKS B TEXHOMOTHE

OfpasoBaTeTsHas PO PaMMa
{ HAIpARTEHHOCTE (MPpodHITh))

HAnepusie dHIKEA H TEXHOTOUHH

CreuHan 3IamH

DpaNKn KATETHYCCKNX HRIEHHH

VposeHs 00patoBaiHA

BRICIIEE oDpasoBaHHe - DAKATABPHAT

Kype

2 | cemecrp | 3

TpyoocMEOCTE B EpeIHTaX
(aveTHEN €XHHAIAX)

Saseyiomuil Kadenpoil -

PYKOBOJHTENE OTCICHAR HA |

npaRax Kafenps
Pyrorogurens Q011

\ﬂ- Al NoproBon

[Mpenogasarens

. — | IL.H. Buukos
G I[LH. Braxor

-

2020T.



1. Poab gucunnimubl « Texnnyeckasi TepMOAMHAMHUKA» B (POPMUPOBAHMH KOMIIETEHUMH BbIIYCKHUKA:

DJ1eMeHT HMHaukaTophl JOCTHKEHHS] KOMIIETEHIUI Cocrapasioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIETEHIHH)
o06pa3oBarejbHOM Kon
Cemectp HanmenoBaHnne KoMIIeTeHIINH HaunmenoBanue
NPoOrpaMMmsbl KOMITETEHIMH Koa unaukartopa Kon HaumenoBanue
HHANKATOPA JOCTHKEHUS
(IMcuMNJINHA)
BrnaneeT onbITOM pacdeTa TEIUIOBBIX CXEM
OITK(Y)-1.3B4 M p
JHEPreTUYECKUX YCTAHOBOK
JemoHCcTpHpyeT Brnaneer ombiToM npoBeaeHUs GU3NUECKUX
Criocoben nenosk308ats, TOHMMAaHNE HKCIEPUMEHTOB IO 3aJaHHOI METOJMKE, CO
0a30BBIC 3HAHUS . OIIK(Y)-1.3B5 ’
(hu3MUECKUX ABICHUH U CTaBJICHMs OIIMCAHMS NIPOBOJUMBIX HCCIIENO0-
€CTECTBCHHO-HAYYHBIX o
IPUMEHSET 3aKOHBI BAaHUU U aHAJIU3a PE3yJIbTATOB
JIMCIUTLTH B MEXaHUKHU ‘YMeeT BBINONHATh TEPMOJANHAMHYECKHE
poeCCHOHATBHOM Te MO]II/IH;],MI/IKI/I OIIK(Y)-1.3V4 pacuers! p
OIIK(Y)-1 | nesarensHocTH, mpuMeHaTh | M.OIIK(Y)-1.3 P ’
JIEKTPUYECTBA U YMeeT NpuMeHATh TEPMOJAUHAMUYECKUE 3aKO-
METOJIbl MAaTEMAaTUYECKOTO
Mar"HeTus3ma, OCHOB OIIK(Y)-1.3Y5 | HBI IpU NPOEKTUPOBAHUH MTPOCTHIX TETIOBBIX
aHaJau3a U MOJCIUPOBAHMS, N
OIITHKU, KBAHTOBOH CcXeM
TCOPETIHCCKOTO H MEXAaHUKHU U aTOMHOU 3
HAaeT 3aKOHBI U MPOLECCHI HAECAIBHOTO U
SKCIIEPUMEHTAILHOTO . | OIIK(Y)-1.334 port A
. (bu3MKY B HHKEHEPHOI peanbHbIX (ypaBHenue Ban-nep-Baasbca) razos
TexHnueckas 4 ACATCIIBHOCTHU 3HaeT npsMblie ¥ 00paTHbIE LIMKJIIBI TEINIOBBIX
TepPMOAMHAMHKA OIIK(Y)-1.335 | mamun ({ukast Kapao, uzemns, OTTo,
Bpaiirona-J»oyis  T.11.)
Crnoco6eH oCyIIeCTBISTh
IIOMCK, XPAHEHHUE, B
T HaBbIKAMU II HUS
00paboTKy 1 aHaTTN3 Hemoncrpupyer 3nanue | OIIK(Y)-2.1B4 JaNeeT Ha a ocTpoe
TEPMOJIUHAMHUYECKUX AUATPAMM
nHdopmannu n3 OCHOBHBIX IIPaBUII
Pa3JIUYHBIX HCTOYHUKOB U IIOCTPOCHHUS U
6a3 JaHHBIX 0(hOpMIICHHS 3CKU30B
OIK(Y)-2 | "™ ’ LOTK(Y)-2.1 | °P°P ’

IIPEOCTABIIATE €€ B
Tpebyemom opmare ¢ uc-
MIOJIb30BaHNEM
WHPOPMALNOHHBIX,
KOMIBIOTEPHBIX U CETEBBIX
TEXHOJIOTUH

YepTeKEH U CXEM B
COOTBETCTBHUU C
TpeOOBaHUSIMU
CTaHJapTOB

OIIK(Y)-2.1V4

Ymeer rpaduaecku H300pa3uTh THOObIC
TepMOIMHAMUYECKUE MPOLECCHI, BKIIFOYAs
[UKJIBl B TEPMOAMHAMHUYECKO# IuarpamMme;
MOJIb30BATHCS TEPMOANHAMUYECKIMHU
JUarpaMMaMu




2. Iloxa3zaTesm U MeTOALI OLICHUBAHUS

Il1anupyeMsle pe3yIbTATHI 00yUeHHs] 10 NHCHUILIHHE Koa unaukaropa
JOCTHIKEHHUsI
N MeToab! OLleHHBAHUS
KOHTPOJIHPYEMOKH HaumenoBanue pasiena JHCHHMILIHHBI
Kon HaunmeHnoBanue (oLeHOYHbIE MEPONPUATHS)
KOMIIeTeHIIUH (MJIH
ee 4YacTH)
Pazmen (Moxynn) 1.
[TapameTpsl ¥ ypaBHEHHUS COCTOSIHUS HJICATIbHBIX U PEAIbHBIX Ta30B
IIpumMeHATH 3HaHUS OOLIMX 3aKOHOB, TCOPUI Paznen (Mmoxynp) 2 Kontpomsuaz padora
PJI-1 P » TeOpHH, OIIK(Y)-1.3 Y ) Komnoxsuym

ypaBHEHUI, METO/IOB pacyera Ipowecchl ¥ HUKIIBI HACANBHBIX Fa30B
Paznen (Mmomymns) 3.

Bopga u BoagHoit nap. llukn Penkuna

HHL[I/IBI/II[ya.HBHOG JOMalIHEC 3a/IaHUC

Paznen (Momyine) 1.

[TapaMeTpbl 1 ypaBHEHUS COCTOSIHUS UICATbHBIX U peabHBIX Ta30B
Pazgen (Moxynb) 2. KontposbHas padora

[Ipoueccs! ¥ NUKIIBI HACANBHBIX I'a30B WunuBnayansHOe JoMalHee 3aaHue
Paznen (momymns) 3.

Bona u BoagHoit nap. Ilukn Penkuna

PJI-2 | BuimomusTh TepMOIMHAMHYECKHE PACYETEI OIIK(Y)-1.3

IIpuMeHsTH rOCYIapCTBEHHBIE U OTPACIICBEIE
PI[-3 CTaHAAPTHI IPU IPOEKTUPOBAHUU IIPOCTHIX U N.OIIK(Y)-2.1
CJIO’KHBIX TEIUIOBBIX CXEM

Pazmen (Moxynn) 3. WupuBunyansHOE AOMAIIHEE 3aJaHNe
Bopa u BonsHO# map. Lk Penknna 3amura 1a00paTopHBIX PaboOT

Paznen (Momyine) 1.

[TapaMeTpbl U ypaBHEHUs COCTOSIHUS UIICATbHBIX M peabHBIX Ta30B
Paznen (Momyns) 2.

[Iporeccrl 1 MUKITBI UICATBHBIX Ta30B

Paznen (Momymns) 3.

Bopa u BoagHoit nap. Llukn Penkuna

BrimonaaTe 00paboTKy 1 aHATM3 JaHHBIX,
MOJYYCHHBIX TPU TEOPETUUCCKUX H

PI[ -4 JKCMEPUMEHTATLHBIX HCCIIEIOBAHUSIX N.OTIK(Y)-1.3
mapamMeTpoB, MPOIIECCOB U ITUKIIOB
TEPMOTUHAMUUECKIX CUCTEM

3amnuTa 1a60paTopHBIX paboT

3. IkaJuga oueHUBAHUA

[Topsimok opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHUS pe3ysbTaToB 00y4yeHUs: B ToMCKOM monuTexHu4eckoM yHuBepcutere (Crucrema oleHuBaHusA)» (B AEUCTBYIOIIEH pelaKIiy).
Hcnonb3yercst OamibHO-pEHTHHIOBasi CUCTEMa OIICHMBAaHUS pe3ynbTaToB oOyueHHs. VToroBas oleHKa (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yueOHOM pnestenbHOCTH (uM3ydenue gucuumimH, YWUPC, HUPC, kypcoBoe mnpoeKkTHpoBaHHME, NPAKTHKU) ONpelesieTcs CyMMOW OajioB IO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTalluy (UTOroBast peiTHHToBast oljeHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHI/Ie OCHOBHBIX H OOIIOJHHUTCIBHBIX Oa/ioB 3a OLICHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJA U HpOMC)KYTOHHOﬁ aTTeCTalnun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.



PeKOMeH,Z[yeMaH mIKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYILICT'O KOHTPOJIA

% BBINOJIHEHHUSI
3aaHus

CooTBeTCcTBHE

TPaJMLHOHHOI OlleHKe

OnpenenieHue OEHKH

90%+100%

«OTINYHOY

OTnMuHOE MOHMMAaHKE IIPEIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHBIC YMEHHUS U BIIaJICHUE ONIBITOM IIPAKTUYECKON
NeSITeIbHOCTH, HEOOXOIUMBIE PE3yIbTaThl 00y4eHuUs! CPOPMUPOBAHBI, X KAUECTBO OLIEHEHO KOJIMYECTBOM 0aJlIOB,
OJU3KUM K MAaKCUMAJIbHOMY

70% - 89%

«Xopo1o»

,Z[OCTaTOLIHO ITOJIHOC IIOHUMAHHUC HpeIIMCTa, XOpOH_II/Ie 3HaHHA, YMCHI/HI H OIIBIT HpaKTHHGCKOﬁ ACATCIIbHOCTH,
HE0OXO0IUMBIC Pe3yJIbTaThl 00ydeHUs CHOPMUPOBAHBI, KAUECTBO HHU OJTHOTO U3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
KOJIMYECTBOM 0aJUIOB

55% - 69%

«Y 10BIL.»

[Ipuemnemoe noHUMaHKE MPEAMETA, YIOBIECTBOPUTEIIbHBIC 3HAHMSI, YMEHHUS U ONBIT IPAKTUYECKOU J1€ATEIbHOCTH,
HEOOXOIUMBIC Pe3yIbTaThl 00yUeHUsT CHOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIEHEHO MUHUMAIIbHBIM
KOJIMYECTBOM OaJlsIOB

0% - 54% «Heynosn.» | Pe3ynbraTsl 00y4eHHs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM
[IIkaya 1J1s1 OLIEHOYHBIX MEPOIPUITHH dK3aMEHA
% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE ONDeeIeHIe OLEHKH
3a/IaHuii DK3aMeHa 0aJ1 TPaAMIHMOHHOI OLleHKe pen I
90%+100% | 18 =20 | «OtauuHo» |OTIMYHOE NOHUMaHUE NPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIC YMEHUS U BJIaJICHUE OIIBITOM
MPAKTUYECKOH J1eATEIbHOCTH, HEOOX0AUMBIE PE3yJIbTaThl 00yUeHUsI CHOPMHUPOBAHBI, UX KaYECTBO OLIEHEHO
KOJMYECTBOM 0ajlyIoB, OJM3KUM K MAaKCUMAJIbHOMY
70% -89% | 14+ 17 «Xopowo» | JocTaToYHO MOJIHOE IOHUMAHKE NPEAMETa, XOPOIIUE 3HAHNS, YMEHHUS U OIBIT IPAKTUYECKON IEATEIbHOCTH,
He00X0IMMBbIE pe3yabTaThl 00yueHus: cOPMHUPOBAHBI, KAUECTBO HU OJIHOTO U3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM KOJMYECTBOM OajljIOB
55%-69% | 11 +13 «Ynoin.»  [[IpuemiieMoe NOHUMaHUE IIPEAMETA, YAOBJIECTBOPUTEIbHBIC 3HAHUS, YMEHUS U OIBIT IPAKTUYECKON
NesITeIbHOCTH, HE0OXOJUMbIE pPe3yJIbTaThl 00yueHUs: CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLIEHEHO
MUHUMAaJIbHBIM KOJMYECTBOM OajjIOB
0% - 54% 010 «Heynosn.» |Pe3ynbpTaThl 00yueHUs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. IlepeyeHb THNOBBIX 3a/1aHUI

OuneHo4HbIe MEPONPHSITHS

“p“Meplﬂ THIIOBBIX KOHTPOJbHBIX 3az|aHm7|

l. Komnoksuym

Bormpocsr:
1. Hammmmre aHaauTHYECcKOE BBIPAXKCHHUEC IIEPBOT'0 3aKOHA TCPMOJUHAMUKHA JJI H606paTI/IMOI‘O
npoliecca Tena B JudQepeHIaaIbHOM BUIE.




OuneHo4HbIe MEPONPUATHS

IIpuMepnb! THIOBBIX KOHTPOJIbHBIX 32JaHUIH

2. JlaiiTe NOHATHE YHTAIBIINY, MOSICHUTE €€ (PU3UUECKUN CMBICI U MMPAKTUYECKYIO 11e71ecO000pa3HOCTh
BBEJICHUS 3TOTO IMapaMerpa.

3. JlaiiTe MOHATHE SHTPOMHH M MOKAKHUTE €€ CBSI3b C MOHATHEM 00001IeHHOM paboThl. JlokaxkuTe
MIPUHAJJICKHOCTh SHTPOIUU PEAbHBIX BELIECTB K MMapaMeTpaM COCTOSIHUS.

4. Hanumurte ypaBHEHHUS] COCTOSIHUSI UJI€AbHBIX ra30B JIJIs1 OJJHOTO KHJIOMOJIS,, OJJHOTO KHJIOTpaMma U
MPOU3BOJIHLHOTO KOJIMYECTBA ra3a MacCoi m Kr.

KonTponbnas pabora

3amaun:

1. B 6amwtone BMectuMocTthio 0,1 M° HaxomuTes Kuciopon npu gasinenun 6 Mlla u remneparype 25 °C.
ITocne toro kak m3 Hero ObUIa BBINYIIEHAa YacTh rasza, mnokazaHue MaHoMmerpa crtama 3 Mlla, a
TeMreparypa kKuciopoga noHusmiach Ao 25 °C. OmpeaenuTs Maccy BBIIYHIEHHOTO U IJIOTHOCTb
OCTaBIIIETOCs B OAJUTOHE KUCIOPO/Ia, €CH NaBieHue okpyxkatomieit cpeast 1000 rlla. (0,5 6amna)

2. Bamnon Bmectumocthio 0,055 M® Hamomuen yraexucisiM razoM (COs). JlaBieHue cxkaToro rasa o
MaHOMETPY Puss = 15 MIIa. Onpenenuts TemnepaTypy CXaTtoro rasa, €CJiv €ro 00beM npu HoOpMadbHBIX
yenosusx cocrasnser 7,5 M. (0,3 6anna)

3. OnpenenuTh IOTHOCTH YIVIEKUCIIOTO ra3a Mpyu HOpMalIbHBIX ycioBusix. (0,2 Gama)

4. HaliTn mapruaiabHble 00beMbl KOMIIOHEHTOB cMecH, cocrosieit u3z 40% Hz; 10% CO2 u 50% SO no
Macce. O6beM, 3aHMMaeMBlii cMechio, 2 M, Temmepatypa cmecu 200 °C u nasnenue 0,2 MITa. (1 6amn)

3amura 1a60paTopHOi paboThI

Bompocsr:

JlabopaTopHas pabora 1:

1. JlaiiTe onpeneneHue aquabaTuyeckoro mpoiecca.

2. JlaiiTe onpeneneHue Mokas3aress aanadarsl y U1 uaeaidbHoro raza. Hanummre Gopmyny s v,
WCIIOJIB3YS YHCTIO CTENeHel cBoOO b 1. PaccunTaiiTe 3HaUeHUE Y 711 YETHIPEXATOMHBIX MOJIEKYIT
UJCATBHOTO Ta3a ¢ KECTKUMHU HETUHEHHBIMU CBS3SIMH.

3. CdopmynupyiiTe mepBoe HavaI0 TEPMOJIUHAMUKHU.

JlaGopaTopHas padora 2:

4. Ha30BUTE BUJIBI TEINIOEMKOCTEH, HCITOJIB3yEMbIX B TETUIOTEXHUYSCKUX pacueTax.

5. JlaiiTe onpeneneHune MOJSPHON TeMI0EMKOCTH PUCp TIPH MOCTOSIHHOM JIaBJICHUH UJCAIBHOTO Ta3a.
Kaxk onpenensiercs pCp 4epe3 4nciio CTermeHe cBOOOIBI 1 ISl MOJIEKYJT MOJIS UJ1eaTbHOTO Ta3a’?

6. MOXHO JIH MTOJIb30BaThCS MOHATHEM TEIIIOEMKOCTH MPHU UCCIEA0BAaHUN aAladaTUIeCKOro mpoiecca?

JlaGopaTopHas padora 3:

7. Uto Takoe TemiaoeMKocTh? Kak ncmonb3yeTcs 3T0 MOHATHE B TEPMOIUHAMUYECKUX pacueTax?

8. Ot 4ero 3aBUCUT TEINIOEMKOCTE HUIEAJIBHOTO ra3a?

9. MOXHO ¥ MOJIb30BAaThCS MOHATHEM TEIIIOEMKOCTH NP MCCIEAOBAHUN U30TEPMUYECKOTO Tpoiiecca’?




OuneHo4HbIe MEPONPUATHS

IIpuMepnb! THIOBBIX KOHTPOJIbHBIX 32JaHUIH

JlaGoparopHas pabora 4:

10. JlaiiTe onpeneneHre MOJISIpHOU TermoéMKkocTu PCy MPU OCTOSTHHOM 00beMe HleaTbHOTO Ta3a. Kak
onpeaensercs PCy uepes3 4uciao CTerneHe cBoOO b 1 A1 MOJIEKYJ MOJIS UI€aIbHOTO Ta3a?

11. ITouemy Cp 6oabuie uem Cy?

12. Ilpenensl usmenenus koddduumenta [lyaccona B 3aBUCUMMOCTH OT BUJIA TIOJIUTPOITHOTO IIpOIEcca.

JlaGoparopHas paboTa S:

13. BeiBenute popmyny Maiiepa.

14. KakoB (hu3nyeckuii CMBICIT MOJISIPHOI ra30BOM MOCTOSTHHON R?

15. DK3aMeH

Bormnpocs! Ha 5k3aMeH:

Buapl TerioeMkocTeil, mpuMeHsieMbie B pacyeTax. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEpaTyphl.
IlonaTune nukia.

Teopema Kapho.

OrnpezenieHre BEUHOTO JBUTATENS IEPBOTO U BTOPOTO poOJa.

LuKJbI pealibHBIX TEIIOBBIX MAILIHH.

HackiieHHbIM 1 IEperpeThIi nap.

CBoiicTBa M MPOIECCHI BOJIBI M BOJASIHOTO Iapa.

[{ukn PenkuHa.

O NN

5. Meroanuyeckue yKa3aHusi 10 poueaype OeHUBAHUS

OueHoYHBbIE MEPONIPUATHS

Hpoue)lypa MPOBCACHUSA OLCHOYHOI'0O MCPOIIPUATHUH U H606X0)II/IMI)IC METOAUIECCKHUE YRKAZAHUSA

1. Konnoksuym Bompocsr k TK 3apanee BbInatoTcs CTyIHTaM WK BBIKJIAIBIBAIOTCS Ha KAKOM-TTHO0 HHTEPHET-pecypce,
Harpumep, HHI[HBHHyaﬂLHOﬁ CTpaHHUILEC NPCIogaBaTeIis. TK moxer IMPOBOANUTCA KaK IMCBMCHHO, TaK U
KOHTAKTHO.

2. KOHTpOJ'II)Haﬂ pa60Ta IMMCBbMCHHO, C OTBETAMHW Ha JOIIOJHHUTECIbHBIC YCTHBIC BOIIPOCHI

3. 3ammTa 1abopaTopHON pabOThl | YCTHRIN OMPOC AJIS MOJTYUYEHHUs JOMyCcKa K paboTe, 3aluTa OTYeTa IO UTOTaM €€ BBITTOJTHEHUS

4. DK3aMeH

Htorosas oreHka 3a CEMECTp pacCUUTHIBAETCSI HA OCHOBE MTOJYYEHHOW CyMMBI OAJIJIOB B pe3yJIbTaTe TEKYILETO
KOHTPOJIsI, U 0aJUIOB, HAOPAHHBIX MPH 3aKIFOYMUTELHOM KOHTPOJIE 3HAHUH Ha DK3aMeHe.




