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AHHOTALIUA
y4e0HO-METOIMYECKOT0 KOMILIEKCA IUCHIUTLITUHBI
«Tenmorexuuka»

Hanpasnenue noarorosku: 19.03.01 «buorexnomaorus»

Y4eOHO-METONMYECKU ~ KOMIUIEKC ~ JWCHUIUIMHBI  «TerioTexXHuKa
paspaboTtaH a1 cTyaeHTOB 2 Kypca no Hanpasiernio 19.03.01 «buorexnomorusi»
B cooTBeTcTBUU ¢ TpeboBanusmMu OC BO no gaHHOMY HarpaBJeHHUIO.

Hucrummaa «TermoTexanka» BXOAWT B BapUATHBHYIO YacTh Y4eOHOTO
TIaHa.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHUIUIMHBI cocTtaBiseT 108 waca.
Y4yeOHbIM TMJIAHOM  MNPEIYCMOTPEHBI  JICKIIMOHHBbIE 3aHaTus (18 4acos),
nabopaTtopHbie pabobl (36 yacoB), camMocTosATeNbHAs paboTa cTyAeHTa (18 vaca) B
TOM YHCJIC Ha TIOJTOTOBKY K 9k3aMeHy (36 gacoB). /luciumummna peaimsyeTcs Ha 2
Kypce B 3 ceMecTpe.

Coaep:xaHue TUCHUIJIMHBI OXBATHIBACT CIAEAYIOIMIUIA KPYT BOIPOCOB!

OCHOBHBIEC TIOHSTHS TEXHUYECKONW TEPMOJIWHAMUKHU. TEepMOIMHAMHYECKHUE
IIPOLIECCHI U LUKJIBL. BOasHOM Map, AuarpaMma BOJSIHOTO Iapa. BiiakHbI BO31yX,
OCHOBHBIE TOHSTUS W OMNPEACNICHHS, NHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TErIONPOBOJHOCTh, KOHBEKTHBHBIM TEMJI0OOMEH, TEIIOBOE
n3iydeHue). TernnooOMeHHbIE anmapaThl.

HucrunuHa OasupyeTcs Ha 3HAHUAX, IMOJYYCHHBIX TPU H3YYCHHH
CIIEAYIOIIUX KypcOB: «Bpicmas MaremaTukay, «Pusukay.

Heabp kypca «TemnorexHuka» — AaTh CTyACHTaM TiyOOKHE, MPOYHbBIE
CHUCTEMATHUYECKHUE 3HAHMS IO OJIHOMY W3 Pa3/iejioB WX MOATOTOBKHU O MpoljeMax,
CBSA3aHHBIX C 3aKOHOMEPHOCTSIMH B3aUMHOTO TMPEBpAICHUS TEIJIOBOM U
MEXaHUYECKON IHEPTHUH, CBOMCTBAX TEJ yYAaCTBYIOIIMX B ATHUX NPEBPAIICHUSX, a
TaKke 0 TEII0O0OMEHE B TEXHOJIOIMYECKUX U MPUPOJHBIX Mpolleccax U 0 METOIax
UX perieHusl.

Y4yeOHO-MeTOAMUECKUI KOMIUIEKC BKJIIOYAET B ce04:

— pabouyio nporpamMmy y4eOHOU JUCIUIUIMHBL;



— y4eOHO-METOAMYECKOe  0OecleyeHHne  CaMOCTOSITENbHONH  paboThl
oOyuarommuxcs (nmpuiioxxeHue 1);

— (OH/I OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: Heating engineers

Variable part of Block 1, 5 credits

At the beginning of the course a student should be able to:

- general knowledge of the principles of operation of thermal control devices;

- the study of the principles of energy saving and rational use of thermal
energy resources;

- familiarization with the principles of operation of heat engines.

Learning outcomes:

* OK-4 The ability to creatively perceive and use the achievements of science
and technology in the professional sphere in accordance with the needs of the
regional and global labor market.

* OK-5 Ability to use modern methods and technologies (including
information) in professional activities.

* PC-14 Readiness to use modern computer-aided design systems.

Course description: Basic concepts of technical thermodynamics.
Thermodynamic processes and cycles. Water vapor, water vapor diagram. Humid
air, basic concepts and definitions, a diagram of moist air. Basics of heat transfer
(thermal conductivity, convective heat transfer, thermal radiation). Heat exchangers.

Discipline is based on the knowledge gained in the study of the following
courses: " Higher mathematics", "Physics".

Main course literature:

1. 1. Semenov, Yu. P. Heat engineering: textbook / Yu. P. Semenov, A. B.
Levin. - 2nd ed. - Moscow: INFRA-M, 2019. - 400 p. — (Higher education:
Bachelor's degree). - ISBN 978-5-16-010104-0. - Text : electronic. - URL:
https://znanium.com/catalog/product/1014755



https://znanium.com/catalog/product/1014755

2. Sharov, Yu. I. Technical thermodynamics: teaching aid / Yu. I. Sharov, O.
K. Grigorieva. - Novosibirsk: Publishing house of NGTU, 2019. - 40 p. - ISBN 978-
5-7782-3761-2. - Text : electronic. - URL:
https://znanium.com/catalog/product/1870471

3. Bryukhanov, O.N. Heat and mass transfer: Textbook / Bryukhanov O.N.,
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Bachelor's degree). - ISBN 978-5-16-004803-1. - Text : electronic. - URL:
https://znanium.com/catalog/product/1000209

4. Bryukhanov, O.N. Fundamentals of hydraulics, heat engineering and
aerodynamics: textbook / O.N. Bryukhanov, V.I. Korobko, A.T. Melik-Arakelyan.
- Moscow: INFRA-M, 2018. - 254 p. — (Secondary vocational education). - ISBN
978-5-16-005354-7. - Text : electronic. - URL.:
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Form of final knowledge control: pass-fail exam, exam
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AHHOTAIMSA

Pabouas nmporpamma yueOHOM qucuuIuinHbl « TerorexHuka» pa3padboTaHa B
COOTBETCTBUHM C TPEeOOBAHMSIMHU JJIsI CTYJIEHTOB 2 Kypca, OOyYaromuxcs 0
Hanpasnenuio 19.03.01 «buorexHomorusy».

JucuuminHa «TennoTexHuKa» BXOJWT B BapUATHUBHYIO YacTh Y4e€OHOTO
TIaHa.

OOmiasi TpyAOEMKOCTh OCBOCHHS JUCHUIUIMHBI cocTaBiuser 108 wdaca.
Y4yeOHBIM TIJIAHOM  TPEIYCMOTPEHBI JIEKIIMOHHBIE 3aHsATus (18 wyacom),
nabopaTtopHbie pabobl (36 yacoB), camocTosATeNbHAs paboTa cTyAeHTa (18 vaca) B
TOM YHCJIC Ha TIOJITOTOBKY K 9k3aMeHy (36 gacoB). /luciumummHa peaimsyeTcs Ha 2
Kypce B 3 ceMecTpe.

Conep:xaHue TUCHUIJIMHBI OXBAaTHIBAET CIAEAYIOIIHNA KPYT BOIIPOCOB!

OCHOBHBIC TIOHSTHS TEXHUYECKONW TEPMOJWHAMUKHU. TeEepMOIMHAMHYECKHUE
IIPOLIECCHI U LIUKJIBL. BOIsHON Mmap, AuarpaMMa BOJISIHOTO Iapa. BiiakHbI BO3yX,
OCHOBHBIE TIOHSTHS M ONpENETCHUs, auarpamma BIXKHOTO Bo3nyXa. OCHOBBI
Terionepeaayn  (TerIoNpPOBOAHOCTh, KOHBEKTHUBHBIM TEIIOOOMEH, TEIIOBOE
u3nydyenue). TennooOMeHHbIe anmnapaThl.

JucuuminHa Oa3upyercss Ha 3HAHUAX, TMOJYYEHHBIX TIpU H3YYCHUU
CIENYIOIINX KypcoB: «Bricmias marematukay, «Ousukay.

Heas kypca «TemnoTexHwka» — nAaTh CTYJEHTaM TIJIyOOKHE, MPOYHBIE
CUCTEMATUYECKHE 3HAHUS TIO0 OJHOMY W3 pa3/esioB WX MOJTOTOBKH O MpobiemMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMH B3aMMHOTO TMPEBPAICHHUS TEIIOBOW U
MEXaHMYECKON SHEPruH, CBOMCTBAX TeJI YYAaCTBYIOUIMX B ATUX MPEBPAIICHUSX, a
TaK)Xe O TEIUIOOOMEHE B TEXHOJOTUYECKUX U TIPUPOIHBIX MPOIeccax U 0 METOAax
WX PEIICHMUS.

3amaum IMCHUIIJINHDI.

— (opmupoBaHHe 3HAHWN O TPHUHIMIAX JCUCTBUS MPUOOPOB TEIJIOBOTO

KOHTPOJIS;

— UW3y4YeHWE  TPUHIUIIOB  DHEPrOCOEPEeKEHUS H  PaAlUOHATHHOTO



MCITIOJIb30BAHUS TEIJIOBBIX SHEPIOPECYPCOB;
— 03HAKOMJICHHUE C MIPUHIUIIAMU JACHCTBUS TEIJIOBBIX MAIIIHH.
Jljisg ycrenrHoro M3y4eHus AUCHMILTUHBI « TernoTexHuka» y oOydaronuxcs
JOJKHBI OBITH CHOPMUPOBAHBI CIIETYIONINE MPEIBAPUTEIbHBIE KOMIIETCHIIUU:
e [IK-14  T'0oTOBHOCTBIO HCIIOJIb30BaTh COBPEMEHHBIE CHUCTEMBI
aBTOMATHU3HPOBAHHOTO MPOSKTUPOBAHMUS.
e [IK-19 I'oTOBHOCTBIO y4acTBOBaTh B pa3pabOTKE IMPOCKTHOW M pabodeii
TEXHUYECKOHN TOKyMEHTAIINH.
B pesynbraTe u3yueHus JaHHOM JUCHUUIUIMHBI Y  OOYyYaroIIHUXCs

dbopMUpYIOTCS ~ Clenylole  OOMICKYJIbTYpHBbIE M MPOQECCHOHABHbBIE

KOMITETCHIIWH.
Koa n Jransl GopMUPOBAHUSA KOMIIETEHIIUH
(popmympoBka
KOMIIETEHIIHH
[1K-14 T'oToBHOCTB 3HaeTr MeTonpl  pelieHds 3a1ad  [PH  MOJETMPOBAHHM
HCIIOJb30BaTh NPOLECCOB  TEIUIO- M MaccolepeHoca B
COBpPEMEHHbIE OMOTEXHOJIOTNYECKHX / TEXHOJIOTHYECKHX MPOIIECCaX.
CHCTCMBI Vmeer O6006MIaTh JaHHbIE U UCIIOIB30BAThH IPAKTHIECKUE
aBTOMATH3NPOBAaHHOTO 3HAHWS JUIS UCCIIE0BAHUS, Pa3pabOTKu 1
HPOCKTHPOBAHM peau3alyu TEXHOJIOTHIA B TIPO(ECCHOHAIBLHON
JEATENBHOCTH C TIPUMEHEHUEM COBPEMEHHBIX CHCTEM
ABTOMATH3MPOBAHHOTO MPOEKTHPOBAHHS.
Bnaneer | HaBblkamu HCIONB30BaHUs  CIENUATU3UPOBAHHOTO
IPOrpaMMHOTO  O0ECNEYEHHsT  WCIOIb30BaHUs
CIIEIMATM3UPOBAHHOIO IPOrPAMMHOIO 0OECIIeUeHHs
IS pacyera, MOJEIUPOBAHMSA M  ONTUMH3AIUM
MPOLIECCOB  TEIIOOOMEHA B TEMIOOOMEHHBIX
anmaparax TpH OCYIIECTBIEHUH TEXHOJIOTUYECKHX
TIPOLIECCOB
B PO eCCUOHATBHOU JIeATETLHOCTH.
I1K-19 I'oToBHOCTB 3Haer Mertoapl mpoBefeHHE H3MEpEHHH W HaOJI0JeHUN
y4acTBOBATh B MPOLECCOB  TEIUIO- M MaccolepeHoca B
paspaboTKe MPOEKTHOM OMOTEXHOJIOTHYECKHMX / TEXHOJIOTMYECKHX MPOIIECCaX,
1 pabouei COCTABIIEHHE OMMCAHMS MPOBOJAUMBIX HCCIIEI0OBAHMMI
TEXHHYECKOMU Ymeer [MoaroraBaMBaTh JaHHBIE JUIS COCTaBIEHHUS 0030POB,
AOKyMCHTallMK OTYETOB ¥ HAYYHBIX MTyOIMKAIUH
Bnaneer | HaBblkamu COCTaBIIEHHE OTYETA 110 BBHINOJHEHHOMY
3a[aHMI0, YYacTHE BO BHEIPEHMH pPE3YILTATOB
VCCIIEIOBAHM U pa3paboTOK




I[J'IH (I)OpMI/IPOBaHI/IH BBIIICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKax OUCHHUITIIMHBI
«TermnoTexHuka MNPUMCHAIOTCA MCETOAbI AKTHBHOI'O O6y‘I€HI/I$I: BOIIPOCHI OT
CTYACHTA K ITPCIIOAaBaTCIIIO UJIN OT IMPCIIOAaBaATCIIA K CTYACHTY 1 THAWBHUAYAJIbHBIC
3aJaHus. B kauecTBe MCTOAAa MHTCPAKTHBHOI'O O6y‘{€HI/IH IIPOBOJATCA 06CY}KI[CHI/I}I

B TPYIIIE MIPH MPOBEICHUH JIEKIIHOHHBIX U TAOOPATOPHBIX 3aHITHIA.

I.COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Jlekunonnwble 3ansatus (18 gac.)
Paznen |. Texunueckasi repmogunamuka (10 )
Tema 1.0cHOBHbBIE MOHATHS U ONpeAeJeHUs] TEPMOANHAMHUKH(2 1)

1.1 TIlpeamer TEXHUYECKOM TEPMOJMHAMUKH H €€ MeToAbl. Tepmo-
auHaMmudeckass cucrema. OCHOBHBIE IMapaMeTpbl COCTOAHUS. PaBHOBecHOE U
HEPaBHOBECHOE COCTOsIHUE. YpaBHEHHE cOCTOsiHUS. Teruiora u pabota kak GopMbI
nepegayd  dHEpruv.  lepMOJMHAMUYECKHM  mporecc. PaBHOBecHble U
HEpaBHOBECHBIE Tpoliecchl. OOpaTuMble W HeoOpaTuMble mpoiiecchl. Kpyrosbie
MPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabouux ten. CriocoObl 3ajaHus COCTaBa CMECH, COOTHOIICHUS
MEX]Iy MacCOBbIMH M OOBbEMHBIMH JOJIIMHU. BbIUncIeHHE MapaMeTpoB COCTOSHUS
CMECH, ONPEAECICHUE KAXKYILIECUCA MOJIEKYJISIPHOM MacChl M Tra30BOM MOCTOSIHHOW
CMECH, ONIPEAEIICHUE NaBJICHU KOMIIOHEHTOB .

1.3 Temnoemkocth. MaccoBas, oObeMHass W MOJISIpHAS TEIIOEMKOCTH.
TennoeMKocTh MpU MOCTOSHHOM 00BEME U 1aBJICHUU. 3aBUCUMOCTD TETUIOEMKOCTH
OT TeMIiepatypsl U naBieHus. CpeaHsis U UCTHHHAS TEIJIOEMKOCTH. POpMyIibl U
TaOJHIIBI JJISI ONIPENENICHUS TeIJIOEMKOCTH. TermIoeMKOCTh CMecH pabovux Tel.

Tema 2. [1epBblii 3akoH TepmMoguHaMuku (1l 1)

CylHOCTh IEPBOT0 3aKOHA TEPMOAMHAMUKU. DOPMYITUPOBKA IEPBOT0O 3aKOHA
TEPMOJMHAMUKUA. AHAJTUTUYECKOE BBIPAXKEHUE IMEPBOr0 3aKOHA TEPMOJMHAMUKH
JUISL OTKPBITBIX M 3aKPBITHIX cucteM. OrmpezaeneHne pabOThl W TEIJIOTHl 4Yepe3
TEPMOJMHAMHUYECKHE MapaMETPbl COCTOSHMS. BHYTpPEHHSISI SHEPrusi. DHTAJIbIUS.
Outponus. PV u TS nuarpammsl.

Tema 3. Bropoii 3akoH TepmogunaMuku(1l 1)

CymHOCTh BTOPOTO 3aKOHA TepMOIWHAMUKU. OCHOBHBIE (HDOPMYITHPOBKHU
BTOPOI'0 3aKOHA TEPMOAMHAMUKU. TE€pMOIMHAMHYECKUE IUKJIIbI TEIUIOBBIX MAIIWH.
[Ipssmbie u oOpaTtHbie TWKIBL. Tepmomunammueckue KIIJ[ u XomomumbHBIM
koadurment. Huxnsl KapHo u aHanu3 ux cBOWCTB. AHAIUTUYECKOE BBIPAKEHUE



BTOPOrO0 3aKOHAa TEepMOAMHAMUKHU. VI3MeHeHHe »HHTpONuU B HEOOpaTUMBIX
nporeccax. DPunocopckoe €M CTATUCTUYECKOE TOJIKOBAaHHS BTOPOTO 3aKOHA
TepMOJUHAMUKU. M3MEHEHHE SHTPONUU U PabOTOCHOCOOHOCTh W30JUPOBAHHOU
TEPMOJUHAMHUYECKON CUCTEMBL.

Tema 4. TepmoanHaMu4eckue mpoiecchi(2 1)

4.1 O6uue MeTo 1Bl UCCIIeI0BaHUs IPOLIECCOB U3MEHEHUS COCTOSHUS pab0odmnX
ten. [lomuTpomubie mporecchl. OCHOBHBIE XapaKTEPUCTUKH TMOJIUTPOIT-HBIX
nporeccoB. M3o0paxkenne B koopauHarax PV m TS. OcHOBHBIC TepMOAMHAMH-
YECKHUE TPOIECChl: M30XOPHBIN, M300apHBIN, M30TEPMUUYCCKUNA W aanaOaTHBIN -
YaCTHBIE CIy4au MOJUTPOITHOTO Mpoliecca.

4.2 TepMOOMHAMUYECKHAE MPOILIECCHl B pEeAbHBIX Ta3zax U mapax. CBoicTBa
peanpHBIX Ta30B. [lapel. OcHOBHEIE omnpeaenenus. [Ipomeccsr mapooOpa3oBaHus B
PV u TS koopaunarax. Bonasuoii mnap. [lonstue 06 ypaBHenun BykanoBuua -
HoBukoBa. YpaBuenue boromto0oBa - Maitepa. TepmoaunaMmuyeckue TaOIHIIbI
BOJbl U BoasHoro mapa, PV, TS, HS, nuarpammsel BoasHOoro mapa. Pacuer
TEPMOJIMHAMHYECKUX TMPOIECCOB BOJSHOTO Iapa ¢ MOMOIIbi0 Tabmui u HS -
JUarpaMMal.

Tema 5. Bnaxkublii Bo3ayx(2 1)

Onpenenenue mNoOHATHS  "BiIaxHbld  Bo3AyX'". (OCHOBHBIE BEJIUYUHBI,
XapaKTePU3YIOIIHNE COCTOSHUE BIAKHOTO Bo3ayxa. Hd - numarpamma BiakHOTO
BO3/1yxa. Pacduer OCHOBHBIX MPOLIECCOB BJIAXHOTO BO3AyXa (MOJOTPEB, CYIIKA,
CMECH BO3/lyXa U Pa3INYHbIX ITApOB).

Tema 6.1{UKIBI X0JIOAWIBLHBIX YCTAHOBOK(2 1)

6.1 Knaccudukaims XonoamibHbIX yCTaHOBOK. Paboune Tena. XoaoauabHbIHI
KO3(pPUIIMEHT M XOJOAOTPOU3BOIUTEILHOCTh. LMK BO3AYIIHOW XOJOIWIBLHON
ycTaHOBKHU. [[MKJIBI MapOBBIX KOMIPECCOPHBIX XOJOAMIBHBIX YCTaHOBOK. [loHsATHE
00 aOCOpPOIMOHHBIX M MApONKEKTOPHBIX XOJIOAMIBHBIX yCTaHOBKax. [lomydenue
CKIDKEHHBIX Ta30B. OOIMe MPUHIUIMBI U CHOCOOBI JOCTHKEHUS CBEPXHU3ZKUX
TeMIlepaTyp.

6.2 TepmoTpaHchopMaTOPBL. CyuiHocTtb TepMoTpaHchopmanuu,
ko3 puieHT npeoOpazoBaHust TEMIOTHI. [{UKIIBI MOHMKAIOIIETO U MOBBIIAOIIETO
TepmoTpanchopmaTopa. L{ukiibl COBMECTHOTO MOTYUYEHHUS TEMIOTHI U X0I0/a.

PA3JIEJI II. Teopusi Tensioo0MeHa (8 1)

Tema 1. OcHOBHBbIe NMOHSATHSA M ONpeaeeHUS] TEOPUH TeEIJI000OMeHa.
TermronpoBogHOCTD (2 1)
1.1 Tlpenmer W 3amayu TeOpUU TeIJIOoOOMEHa. 3HAaUeHHE TEIIOOOMEHa B



MPOMBIIIJIEHHBIX Mpolieccax. OCHOBHBIE MOHITUA U onpeaeeHus. Buasl nepeHoca
TEILIOTHI: TEIJIOMPOBOIHOCTh, KOHBEKIHS U M3IydeHre. CIOKHBIN TeITI000MEH.

1.2 OcHoBHBIC TOHATHS U omnpeneilcHus. 3akoH Dypre. KoabdwuiumeHnt
TEIJIONPOBOJHOCTH. MeXaHu3Mbl ITepeayd TEIJIOThl B METaJlIax, JAUAJICKTPUKAX,
MOJIYIIPOBOAHUKAX, JKHAKOCTAX U Tra3ax. JuddepennmanpbHoe ypaBHEHHE
TEILIONPOBOJIHOCTH. Y CIIOBHS OJTHO3HAYHOCTH. KOA(DPHUIIMEHT TemIOpOBOAHOCTH.

1.3 TemmonpoBOAHOCTh MPH CTAIMOHAPHOM pPEXHUME. TermIonpoBOIHOCTD
OJIHOCJIOMHOM U MHOTOCIIOWHOM IIOCKOM, ITMIMHAPUIECKON U c(hepUIeCcKOil CTEHOK
MIpY TPaHUYHBIX yCI0BUAX | poja.

1.4 HecranmoHapHBbIi Mpoliecc TeIIONPOBOHOCTH. MeTO bl pelieHusl 3a1ad
HECTAIlMOHAPHOW TEIJIONPOBOJHOCTH: METOJl Pa3JCICHUS TEPEMEHHBIX, METO]
HHTETpajbHOTO MpeoOpa3zoBanuss Dypwe, Meron Jlammaca. MeTon KOHEYHBIX
pazHocTelt. OxnaxaeHue (HarpeBaHue) HEOTPAaHMUYCHHOM IIIACTUHBI, ITUIUHIpA U
mapa Nnpu rpaHuuHbIX ycnoBusx 1, 2 m 3 poma. HecraumoHapsslili mporiecc
TETJIONPOBOJHOCTH B Te€JIaX KOHEYHBIX Pa3MEpPOB.

Tema 2. KoHBeKTUBHBIH Termioo0MeH (2 4)

2.1 OcHOBHBIC TIOHATHS W OmpeneicHus. YpaBHeHne HrproToHa -Puxmana.
Koadpduument temnoornaun. JuddepeHnuanbubie ypaBHEHHS TEIJI00OMEHa:
ypaBHEHUE JBUKEHUS BS3KOM >kuKocTh (ypaBHeHue HaBbe - CTOKCa), ypaBHEHUE
TEIJIONPOBOJAHOCTH ISl TOTOKA JIBIKYIIEHCS KuakocTu (ypaBHeHue Dypbe -
Kupxroda), ypaBHeHuE TEII00TIaYH HA TPAHUIIE TOTOKA U CTeHKH (YpaBHEeHUE bro
- ®ypre), ypaBHEHHE 3aKOHA COXpaHEHUSs!, OJJTHO3HAYHOCTH K AuddepeHImaabHbIM
ypaBHEHUSIM KOHBEKTUBHOTO TEIJI0O0OMEHa.

2.2 OcHoBBI Teopuu 1mo00uss. OCHOBHBIC OMNpEACICHUS. Y CIOBHUS MOA0OUS
busnueckux spienuil. [IpeobpazoBanne nomodus. KpurepuanbHbie ypaBHEHUS.
Onpenensrome  kpurepuu. Merton MonenupoBaHusd. Du3nUeckuil  CMBICI
OCHOBHBIX KpUTepHeB nmoaoous. [loHsTe 0 MaTeMaTHYECKOM MOJICTUPOBAHUH.

2.3. TermmooOMeH TIpy U3MEHEHUHN arperaTHOT0 COCTOSIHUS, TETIOOOMEH TPH
KUTIEHUU;, MEXaHU3M IMPOoIecca MPH My3bIPHKOBOM U MJICHOYHOM PEKUMaX KUIICHUS.
Kpusucel kunenus. Temnoornaya Mpu My3bIPbKOBOM M TUICHOYHOM KUIICHUU
KUJKOCTH B OoybIIoM oOBbeme. PacueTHble ypaBHEHUS ISl ONpeiecHUs
kodddummenta Teroornauu. I[ly3plppkOBO€ ¥ TUICHOYHOE KHUIIEHWE TIPH
BBIHY)KJICHHOM TE€UeHUU B KaHasax. OCHOBHBIE PEKHMMBI T€UEHHUS NBYX(a3HOTO
MOTOKAa B BEPTUKAIBHBIX M TOPU3OHTAIBHBIX KaHajaX. [eraoo0MeH Mpu
KoHJeHcaluu. [lieHoyHas W KamenbHas KOHJAEHcauuu. Teroornaya Mpu
KOHJICHCAITUW YUCTHIX MapoB. PacueTHbie ypaBHEeHUS KOADOUIIMEHTA TETUIO0TIauN
JUTSl BEpTUKAIBHBIX U TOPU3OHTAIBHBIX TPYO. DaKTOPHI, BIUSIONINE HA TETNIOOOMEH
MIPU KOHJICHCAIIMU YUCTHIX MapOB U MAapOB U3 MapOBBIX CMECE.

Tema 3. Tenoo0MeH u3inydyenuem (1 1)

OO611ue MOHATHS U OTIPEACIICHUS; TETNIOBOM OajlaHC JTydHCTOTO TEIJI000MeHa.
3aKOHBI TEIUIOBOTO M3JAydeHHUs. TemiooOMeH U3JIydeHHeM MEXIy TelaMu,
pa3AeICHHBIMU TIPO3PAvYHON cpenioi; KodpPUIMeHT 00JydeHHOCTH; TEIJI000MEH
MEXJy TeJlaMH, MPOU3BOJIBHO PACIOJIO)KEHHBIMH B MPOCTPAHCTBE. 3alura OT



nus3nydenus. M3nydenue ra3oB. TemrooOMeH HM3IydeHHEM B TOMKaX M Kamepax
CTOpaHUHI.

Tema 4. Tennonepenaya (1 1)

Crnoxnpiii Terooomen. Temonepemnada depe3 MIOCKYIO, MIIHHIPUIECKYIO,
chepruueckyro U opeOpeHHyro crteHku. Koaddunuent rtemrmonepemaun. Ilytu
WHTEHCH(UKAIIMK  TIpollecca  Teruionepenadd. TemmoBas — u3omsnus. Beioop
Marepuajia TeIJIOBON H3OJISIIHH.

Tema 5. OcHOBBI pacueTa TeNJI1000MEHHBIX aANNAPaToOB (2 )

Ha3nauenue, kinaccudukaius v CXeMbl TEIMII000MEHHBIX anmapatoB. [IpuHnumn
pacyeta TerIOOOMEHHBIX ammapartoB. CpenHuil TeMmmepaTypHbId  Hamop.
[Ipumenenue OBM s pacuera, MOJAETUPOBAHUS M ONTUMH3ALMK ITPOLIECCOB
TeI1I000MeHa B TETNIOOOMEHHBIX anmnaparax.

Cnoco0bl HHTEHCU(UKAIIUY TETI00OMEHA MPU 0JTHO()A3HOM TEUCHHUH Ta30B U
KUJKOCTH, PU KUTIEHUH U KOHICHCAIIUU TPUMEHUTEIBHO K BEICOKOA(DPEKTUBHBIM
Te1ooOMeHHbIM — anmapataM. (CoOBpeMEHHbIE KOHCTPYKUMH TpyOudaThlx W
MJIACTUHYATHIX TEMIOOOMEHHBIX ammapatoB. MeToabl OLEHKH S(PPEeKTUBHOCTH
WHTEHCU(UKAIMY TETNIO0OMEHA U ONTUMHU3ALINS TEIIIOOOMEHHBIX aIllapaToB.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTH KYPCA

JlabopatopHblie padoThl (36 yac.)

JlaGopaTopHasi padora Ne 1.

Onpenenenue nokasaresns aguadaTsl Bo3ayxa (4 4.)

JlabopaTopHas padora Ne 2.

YpaBHEHUE COCTOSIHUSA peaIbHBIX Ta30B (4 4.)

JlabopaTopHas padora Ne 3.

OmnpenencHue cpeHel MacCOBOM N300apHOM TEIIOEMKOCTH Bo3ayxa (4 d.)
JlaGopaTopHas padora Ne4.

N3yuenue paboThl TEMI0BOro Hacoca (4 4.)

JlaGopaTopuasipaGoraNeS.

Onpenenenue kod(hduIMEeHTa TEMJIONPOBOAHOCTA TEIIOMU30JSAIMOHHBIX

MaTepuasioB METOJI0OM TPYObI(4 4.)



JlaGopaTopHasi padora Ne 6.

Omnpenenenre TEMIONPOBOIHOCTH TBEPIbIX MAaTEPUAIOB METOIOM IJIACTHHBI
IPU UMUTAIMOHHOM MOJICIMPOBAHUH TIpoIecca Termaooomena (44.)

JlabopaTropnasi padota Ne7.

HccnenoBanne TEIJIOOTHAYM TPU €CTECTBEHHOM KOHBEKIIMM  OKOJIO
TOPU30HTAILHOTO IIMJIMHPA METOAOM UMUTAIMOHHOTO MOJEITUPOBAHUS Mpoliecca
TeroooMeHa (4 u.)

JlabopaTopnasi padoTra Ne8.

HccnenoBanne TEIUVIOOTHAYM TPU  E€CTECTBEHHOM KOHBEKIIMH  OKOJIO
BEPTUKAJIBHOIO LMJIMHAPA METOJOM HMMHUTAIMOHHOTO MOJEIUPOBaHUs Ipoliecca
TerioooMeHa (24.)

JlaGopaTopHuasi padora Ne9.

HccnenoBanue paOOThl TEIIOOOMEHHOIO ammapara Mpu WMUTAlMOHHOM

MojieIupoBaHuu (4 4.)

I1l. YYHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOyJaronuxcs 1o JUcHuIUInHe « TeroTexHukay npeacTabiieHo B [punoxenun 1
Y BKJIIOYAET B ceO0sl:

v’ mnaH-rpa)uK BEIOJHEHHS CAMOCTOSATENHLHON PabOTHI [0 AUCIMILUIMHE, B TOM
YHCIIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOJHEHUE 10 KaXI0MY 3aJaHHI0;

v/ TpeboBaHMss K  MNPEACTaBICHUIO H  OQOPMIIEHHIO  PE3yJbTaTOB
CaMOCTOSATEIbHOM pabOTHI;

v’ KPHUTEPHH OLEHKHU BBINOJIHEHUS CAMOCTOSATENBHOM PAOOTHL.

IV. KOHTPO.JIb JOCTUXEHMUS IIEJEN KYPCA

Ne Konrponupyembie Kotbt 1 Al pOpMUPOBAHHS O11eHOYHBIE CPEICTBA
/1 pasJielnbl TUCIUTUTHHBI KOMIIETEHIUI TeKyImii TPOMEKYTOTHas
KOHTPOITh arrecTanus
1 TexHuueckas ITx-19 VO-1 VO-1
TEPMOIMHAMHUKA 3Haer METOJBI | (Bompock! st
IPOBEICHHUE




U3MEpEeHUI M | Texkymen Bomnpocsr x
HaOJIFOIEHUI NPOBEPKH K | IK3aMCHY
TIPOIECCOB u pemenus | Pa3neny 1)

CTOAIMX 3a1au ¢ | 1IP-6

HCITIONB30BaHUEM MeToZoB | (;1aboparop-
TEPMOANHAMUKHA U TCOPUH | yple paGOTbI
TETIIO00MEHa. Ne 1,2,3,4)

TOTOBHOCTBIO Y4acTBOBAaTh

B pa3pabOTKe MPOEKTHOH H

paboueit TEXHUYICCKOI

JIOKYMEHTaINN

YMeeT aHanu3upoBaTh M

0000111aTh YaCTHBIE 331a41

B O0IIME 3aKOHBI.

Brnaneer METOlaMHU

OINTUMU3AILIUN peuieHusA

TCINIOTEXHUYCCKUX u

TEXHOJIOTHUECKHX 33]1a4.

2 Teopus TennooOMeHa IIK-14 | 3maer ™etonsl pemenus | YO-1 YO-1
3amad mpu (Bompocsl st | Bompock! K
MOJICTTMPOBaHNH TEeKyIIeH K3aMeHy
MPOLIECCOB  TEINIO- U | NMPOBEPKH K
MacconepeHoca B | paszeny 2)
OMOTEXHOJIOTHIECKIX /| TIP-6
TEXHOJIOTHIECKUX (;maboparop-
IpoLeccax. HBIE pabOTHI
Ymeer 0600mars nannbie | Ne 5,6,7,8,9)
u UCIIOJIb30BaTh
MPaKTUYCCKUC 3HAHUA IJIA
UCCIeJOBaHMS,
pa3paboTKu M peanu3alnnu
TEXHOJIOTUH B
npodeccrnoHabHOM
JIeSITeIIbHOCTH c
MPUMEHEHHEM
COBPEMEHHBIX cUcTeM
ABTOMATH3MPOBAHHOTO
IPOEKTUPOBAHMS.

Brnaneer HaBbIKaMH
UCIIOJIb30BaHUU
UCIIOJIb30BaHHMs
CHeLUaIN3UPOBAHHOTO
IIPOrPaMMHOI0
obecrieueHns I pacyera,
MO/ICTTMPOBAHUS u
ONTHMHU3AIMU  IPOLIECCOB
TerIooOMeHa B
TEIUTIO0OMEHHBIX
anmaparax Ipu
OCYIIECTBICHUN
TEXHOJIOTHYCCKHUX
MPOLIECCOB

B po¢eCCHOHATIBHOM
JIeSITeJIbHOCTH.

TuroBsle BONPOCHI MO pa3ieiaM Kypca U BOIPOCHl K DK3aMEHY, KDUTEPUU U

IIOKa3aTCIu,

HEO0XOIMMBIE

JUIS OIIGHKH 3HaHUM,

YMEHUM, HaBBIKOB
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XapaKkTepu3ymolre 3Tanbl (OPMHUPOBAHUA KOMIETEHIIMI B MpPOLECCEe OCBOCHUS

oOpa3oBaTeIbHOI MporpaMmsbl, IpeicTaBieHsl B [Ipunoxenun 2.

V. CIUCOK YUYEBHOM JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
1. Cemenos, 1O. II. Temmorexnuka : yueOnuk / FO. II. Cemenos, A. b.

JleBun. — 2-¢ uzn. — MockBa : UHOPA-M, 2019. — 400 c. — (Bsicmiee
oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010104-0. - TekcT : 2JIeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1014755

2. Ilapos, 0. U. Texanuueckas TepMOJWHAMUKA : YI€OHO-METOAMYECKOE
noco6wue / 0. U. Illapos, O. K. I'puropresa. - HoBocubupck : Uzn-so HI'TY, 2019.
- 40 c. - ISBN 978-5-7782-3761-2. - Tekcr : osnexkrtponnbii. - URL:
https://znanium.com/catalog/product/1870471

3. bproxanoB, O. H. Temmomaccoobmen: Yuebnuk / bproxanoB O.H.,
[lleuenko C.H. - M.:HUIL] UH®PA-M, 2019. - 464 c.: - (Bricuiee oOpazoBaHue:
bakanaBpuat). - ISBN 978-5-16-004803-1. - Tekct : amexkrtponssii. - URL:
https://znanium.com/catalog/product/1000209

4. bproxanos, O. H. OcHOBBI THIPaBIUKH, TEIJIOTEXHUKHU U a3pOAMHAMUKA
: yueonuk / O.H. bproxanos, B.1. Kopobko, A.T. Menuk-Apaxkensin. — Mocksa :
NH®D®PA-M, 2018. — 254 c. — (Cpennee mpodeccuoHaibHOe 00pa3oBaHUE). -
ISBN  978-5-16-005354-7. -  Tekcr :  omekrponHsii. -  URL:
https://znanium.com/catalog/product/910884

5. Camyxul, A. A. OcHOBBI ruapaBiauku: YueOHoe mocodue / CamyxuH
A.A., Kypoukuna B.A., - 2-e u3n., (311.) - MockBa :MUCU-MI'CY, 2017. - 116 c.:
ISBN  978-5-7264-1627-4. -  Texctr :  onekrponHsii. -  URL:
https://znanium.com/catalog/product/969012

6. SnoBckuii, A. A. TeopeTudyeckue OCHOBBI TEIJIOTEXHUKH: YUeOHOE

nocobue / SAnoBckuit A.A. - Mocksa :Ct'AY - "Arpyc"”, 2017. - 104 c.: ISBN. -
Texcr : anextponnsiit. - URL: https://znanium.com/catalog/product/975962



https://znanium.com/catalog/product/1014755
https://znanium.com/catalog/product/1870471
https://znanium.com/catalog/product/1000209
https://znanium.com/catalog/product/910884
https://znanium.com/catalog/product/969012
https://znanium.com/catalog/product/975962

7. Buaun, 0. B. Teopernueckrne 0CHOBBI TEIIOTEXHHUKHU.
TennomaccoooMen: YueoHnoe nocooue / Buaun FO.B., Kazaxos P.B., Komocos
B.B. - Kpacnosip.:COVY, 2015. - 370 c.: ISBN 978-5-7638-3302-7. - Tekcr :

anekrponHbii. - URL: https://znanium.com/catalog/product/967810

JlonoJiHUTEIbHAS JINTEPaTypa

1. Opnos, M.E. Teoperuueckue OCHOBBI TETJIOTEXHUKHU.
Tenomaccoobmen: yuebroe mocodue / YabsHoBck: Yl TV, 2013. — 204c.

2. http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf

3. Caun, UK. Teopetnueckue ocHOBBI TerutoTexHukKU (KpaTkmii xypc):
yuebHoe nocobue / [lerpozaBoack: U3a-so [erpl'V, 2008. — 172c¢.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf

5. Komnoganos, B.H., ITaxomoB A.H., I'atanosa H.11., Komnyx A.H. MeTobl
pelIcHus 3a/1a4 TerionepeHoca. TemmonpoBoIHOCTh U AU GY3Us B HEIOABHIKHON
cpene: yueoHoe nmocodbue / Tam60oB: N3a-Bo Tam6. roc. TexH. yH-Ta, 2005. — 80 c.

6. http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf

7. CemenoB, b.A. UmxeHepHBII OJKCIEPUMEHT B MPOMBIIUICHHON
TEIUIOTEXHUKE, TEIUIODHEPTETUKE M TEIJIOTEXHOJOTHAX [DIIEKTPOHHBIM pecypc] :
yueOHoe nocodue / b.A. CemeHoB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans,

2013. — 384 ¢. — Pexxum noctyna: https://e.lanbook.com/book/5107

8. benses, B.C. MeTonuku pacyeToB TEIJIOTEXHHUYECKUX XapaKTEPUCTHK
HYHEPrO’KOHOMHMYHBIX 3JTaHHM: yuebHoe nocobue VLS BBICIIIETO
npodeccuoHanbHoro oodpazoanusa / B. C. bemnsieB. — Mocksa: Usn-Bo Acconmarmu

CTpoWTeNbHBIX  By3oB, 2014, — 268 ¢ (2 ok3) — Pexum gocryna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU

Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTepHeT»


https://znanium.com/catalog/product/967810
http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf
http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf
http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf
https://e.lanbook.com/book/5107
http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU

1. Caiitr HamuonanpHOro KoMHTeTa 1o Teriomaccooomeny (Poccuiickas
Axkanemuss Hayk «MexIyHapoaHbli LEHTP MO TEIJIO- U MacCOOOMEHY»)
http://www.nchmt.ru/

2. Caiit TEIIVIOTA — Bce mist TEIVIOTEXHUKA U

TETUIOOHEPTETUKA. TemnosnepreTika, TEII0CHA0KEHUE U TETIO0OMEH,

TEpMOJIMHAMIKA U Terutonepenayva http://www.teplota.org.ua/

3. Poccwiickas rocygapcTBeHHas oubanoreka http://www.rsl.ru/

4. T'ocynapcTBeHHas MyOIMYHAsT HAydYHO-TEXHHUYECKas OmOimoTteka Poccum

http://www.gpntb.ru/

5. Hayunas snextponHas 6ubianoteka http://elibrary.ru/

HepequL I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI U MnmporpaMmMHoOrIo o0ecneueHus
HporpaMMHoe 066CH€‘ICHI/IG, AOCTYIIHOC CTyACHTAM [JIs1 BBIIIOJHCHUA

WHIUBUYAIbHBIX 33JaHU, a TaKKe JIJIs1 OpraHU3allyd CaMOCTOSITEIbHON PaOOThI:

Aynuropus, TlepeueHb NPOrpaMMHOTO 0OeceueH s
KOJIMYECTBO PabOouHX
MeECT
Kowmnerotepuslit kinace | — MicrosoftOfficeProfessionalPlus 2016 — oducHeli  maker,
Kagenper BKJIIOYAIONIMI [IPOrpaMMHOE  OoOecreueHue s paboThl ¢

Termno3HepreTuku u
TEIUIOTEXHUKH,
Aynuropus E-559 a,

pa3IMYHBIMM TUMIAMHU JIOKYMEHTOB (TE€KCTaMHU, JJIEKTPOHHBIMHU
Tabnuiamu, 6azaMu JaHHBIX U Jp.);

Aynuropus E-559 1 — 7Zip 9.20 - cBOOOAHBIN (aiJIOBBII apXHUBATOp C BBICOKOMU
CTEIEHBIO CKATHS TaHHBIX;
— AdobeAcrobatXIPro — maker mnporpaMMm s CO3MaHHS U

IIPOCMOTpA JIEKTPOHHBIX MyOuKkanuii B popmate PDF;

— AutoCAD 2017 - tpéxmepHasi CUCTeMa aBTOMAaTH3WPOBAHHOTO
MPOCKTHPOBAHUS M YSPUCHUS;

— WaterSteamPro — cBoticTBa BOJIbI B BOASHOTO T1apa;

— WinDjView 2 — naker mporpamm JJjisi CO3JaHUS M MPOCMOTpa
ANIEKTPOHHBIX IyOsnkanuit B popmare DIVU;

— KOMIIAC-3DV16 xX64 TpEXMepHas cucTema
ABTOMAaTH3UPOBAHHOTO NMPOSKTUPOBAHMS U YSPUCHIS,

— IIK «Koncynprant Ilmtoc» - oduCHBI MakeT HOPMaTHUBHBIX
JIOKYMEHTOB;

— IIK «MC Texskcneptr 6.0» - opHCHBI MakeT HOPMaTHBHBIX
TEXHUYECKHUX IOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT NpUKIaJAHBIX IPOrpamMM JUIs
peIIeHHs 3a/1a9 TeTUIOYHEPTeTHKH.

HpI/I YTCHHH JICKIUOHHOI'O KypCa UCIIOJIb3YCTCsI KOMIIBIOTCPpHAs TCXHUKA IS

JACMOHCTpalluu CHaﬁHOB C IIOMOUIBIO ITPOrpaMMHOI0O IMTPHUITOKCHMA:


http://www.nchmt.ru/
http://www.teplota.org.ua/
http://www.rsl.ru/
http://elibrary.ru/

v Microsoft Office Professional Plus 2016,
v Adobe Acrobat XI Pro,
v" WinDjView 2.
JI71st pacchUIKM yU4eOHBIX MaTepUajIoB U APYyrol HHGOPMAIIUU UCTIONb3yeTCs

antektporHas moura MicrosoftOutlook, nocrymnas B muunom kabunere J[BOY.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Jns  ycnemHoro OCBOGHMS JUCHMIUIMHBI '"TemnorexHuka" CTyIEHTY
HEOOXOJMMO TIIATEIBHO HM3YUYUTh TEOPETUUYECKUN Marepuaj MPOCTyIIaHHBIA B
JIEKUMOHHOM Kypc€ Ha ayJUTOPHBIX 3aHATHSAX, [OCJIE€ YEro O3HAKOMUTBCA C
TEOPETUYECKIUM MaTepuajioM B YyueOHMKaX M Yy4eOHBIX TMOCOOMSIX, a Takke
YKEJATEIBbHO MTO3HAKOMUTHCS € MyOJIMKAUSIMU B IEPUOTUYECKUX U3TAHUSX.

3aTpaThl Bp€MEHU Ha OCBOCHUE TEOPETHUUYECKOTO Kypca 3aBUCSIT OT TOTO, KaK
aKTUBHO CTYACHT padoTan B ayAUTOPHUH, CIylIas JEKIHUH U M3y4yash Marepuai Ha
nabopatopHbIXx padotax. HemoHsTHBIE BOMPOCH! JAOJKHBI ObITH MPOPAOOTaHbI HA
KOHCYNIbTAalMSAX. B ciydae mpomycka 3aHSITHH CTYJEHTY MOTpedyercs
CBEpXHOPMAaTUBHOE BpEeMs Ha OCBOCHUE MPOMYLIEHHOro wartepuana. Jus
3aKperieHUs MaTepuaia JeKIUi JOCTaTOYHO, MEePEIUCThIBasi KOHCIIEKT WM YUTast
€ro, MBICIICHHO BOCCTAHOBUTH IPOCIyIIAHHbIA Matepuan. s 3akpernsieHus
MaTepuana Kypca HeoOXOAuMO MpopadoTaTh BOMPOCH! U CAMONPOBEPKH MOCIHE
KaKIOr0 MPOWMIEHHOrO pasiena IUCHUIUIMHBL. llepedeHb BOIMPOCOB K KAXKIOMY
pazneiny npuseneH B [Ipunoxxenuu 2.

MeToauyeckue peKOMeHIAIUN K BbINOJHEHUIO JIAa00paTOPHbIX padoT

[{ens mabopaToOpHOTO MPAKTUKYMA — 3aKPEMUTh TEOPETUUCCKUE TTOJIOKCHUS
M3y4yaeMOW MUCHUIUIMHBI, 03HAKOMHUTh C METOAUKOW MOCTAHOBKU U TPOBEICHUS
TEIUIOTEXHUYECKOTO DKCIIEPUMEHTA.

[lepen BbeIMOMHEHHWEM J1TA0OPATOPHBIX PAOOT CTYACHT JOJDKEH TI0
PEKOMEHIOBAaHHOI JIUTEepaType U3YUUTh TEOPETUUECKUN MaTepHral, OTHOCSIIHICS

K JaHHbIM pabotaM. HemocpeaCTBEHHO mMepesa BBIMOJIHEHHEM KaXXI0W paboThI



CJIelyeT O3HAKOMUTBHCS C OMBITHOW YCTAaHOBKOM, YETKO MPEJICTABUTh ce0e MOPsA0K
MIPOBENICHUS OIbITA U METOJUKY 00paOOTKH MOJYyYEHHBIX JAHHBIX, COCTABUTH IJIAH
BBITIOJTHCHUS PaOOTHI.

K pabote Ha 1ab0paTOPHBIX YCTAHOBKAX JOMYCKAIOTCS CTYJEHTHI, UMEIOIIHE
TEOPETUUYECKYIO TTOATOTOBKY, MPOIIESANINE HHCTPYKTAX MO TEXHUKE 0€301MacHOCTH
Y 3apErUCTPUPOBAHHBIC B )KypPHAJIC HHCTPYKTaXA.

[Ipu BbIMOMIHEHUH JTAOOPATOPHBIX PA0OT 3ampeliaeTcs BKIOYaTh CHUIIOBOE
o0opynoBaHue 6€3 pa3peieHns mpernoaaBaTetst wiv JabopaHTa.

B naGoparopuu CTyJEHT BBINOJHSAET SKCIIEPUMEHTAIBHYIO YacTh pabOThI U
YepHOBbIE (HEOOXOAMMBIE) pacdeThl, IOCJIE€ YEro MPOTOKOJ HAOIIOJCHUNA WU
YEepHOBUK pAacyeTOB TMPEACTABISECT IMpernojaBaTento. PacdeTsl HE0OXOAMMO
BBITIOJIHATH B cucteme CU.

OTyeT O BBINOJHEHHOW pabOTe JOJKEH OBbITh OPOPMIICH MHIUMBUIYATHLHO
KOKIBIM CTYJICHTOM W JIOJDKEH COJEep)KaTh Ha3BaHUE W II€Nb pabOTHI, KPATKYIO
METOJIMKY MTOCTAHOBKU U MIPOBEICHNUS OMbITA, MPUHIIMITHAIBHYIO CXEMY YCTaHOBKH,
MIPOTOKOJ SKCIIEPUMEHTAIBHBIX M PACUCTHBIX JaHHBIX B BUC TaOJUIIBI, pACUCTHI,
rpaduKy U BEIBOJIBI.

MeToanyeckue peKOMEHIAIUM MO MOJATOTOBKE K IK3aMeHy

[TonroToBKa K DJK3aMEHY OCYIIECTBISIETCS Ha OCHOBE JIEKIIMOHHOTO
MaTepuaia,Marepuaia JabopaTOpHBIX 3aHATUN C O0s3aTENbHBIM OOpallleHHEeM K
OCHOBHBIMYYE€OHHKAM Kypca. ITO UCKIIOYaeT ONIMOKK B MOHUMAaHWHM MaTepHaa,
o0JIeryaeT ero OCMbBICIIECHHUE, a TAKKe MPOKOMMEHTUPYET MaTepua npuMepamMmu u
WJUTIOCTPALUSIMHU, KOTOPBIE B JICKIUSIX HE MPUBOAMIUCH. O05S3aTeTbHBIM yCIOBUEM
JOTyCKa K JK3aMEHY SBIISICTCS BBIMOJIHCHUE W 3allldTa Ja0OpaTOPHBIX padoTH

HaJIMYKUC COACPKATCIBbHOI'O KOHCIICKTA HCKHHﬁ.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHUE
T CTUTIIAHBI

OcBoeHue JAUCHUITIINHBI «TermnorexHuka npeamnojgaract HMCIoJIb30BaHUC

MYJIbTUMEAUMHBIX YUEOHBIX ayAUTOpUl BMECTUMOCThIO Oojee 30 denoBek,



OCHAUICHHbIX COBPEMEHHBIMU TEXHUYECKMMM CpPEICTBAMH U JOCTYIIOM B CETh
WnTepuer. JlabopaTopHble pabOThI MPOBOJATCS B 1aOOPATOPUH TEPMOJIUHAMUKHU U
TEIJI0OMaccoOOMeHa, OCHAIICHHOU 71a00paTOPHBIMU YCTaHOBKaMH 151
HKCIEPUMEHTAIBHBIM CTEHAOM JUIsl IPOBEACHUS J1a0OpaTOPHBIX pabOT METOAaMU
MMUTAUMOHHOTO MOJEIUPOBAaHUs MpoueccoB. JlJId camMoCTOATENbHOM padOThI

CTyACHTaM JAOCTYIIHbI KOMIIBIOTCPHBIC KJIACCbl W YHUTAJIBHBIC 3aJIbl H&y‘—IHOﬁ

oubmorexu [IBOY.

HanmenoBanue
000py/10BAHHBIX
noMeneHu

IlepeyeHb 0OCHOBHOTO 000PY/10BAHUSA

JlaGoparopus
TEPMOJIUHAMUKY U
TeIIoMaccooOMeHa
Aynutopus E559 6

Crtenpl 114 BBITOJHEHUS JIA0OPATOPHBIX paboT

KommnsrorepHslii kinace
Aynuropus E 559 r

Momno60k HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

KommnsrorepHslii kinace
Aynuropus E 559 a

Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

UuransHble 3a51bl Hayunon
oubnuorexku [IBDY ¢
OTKPBITBIM JOCTYIIOM K (POHY
(xopmyc A - ypoeHnb 10)

Momno6mok HP ProOme 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb noctyna B Matepuer 500 M6ut/cexk.

PaGoune mecra i roge ¢ OrpaHUYEHHBIMH
BO3MOXXHOCTSIMH ~ 3/I0POBbS  OCHAIICHbl  JUCIUIEMH WU
npuHTepamu  bpaitng;  o0opynoBaHbl:  MOPTATUBHBIMU
YCTPOMCTBAMM NIl YTEHMsI IUIOCKONEUYAaTHBIX TEKCTOB,
CKaHUPYIOLTUMHI u YUTAIOMIUMHU MalIMHAMHU
BUJICOYBEIMYNUTEIEM C BO3MOXKHOCTBIO PETYJISILIMM I[BETOBBIX
CHEKTPOB; YBEJIMYUBAIOIIUMHU DJIEKTPOHHBIMH JIyllaMd U
yJIBTPa3BYKOBBIMH MapKUPOBIIMKAMU

MynbTumMeauitHas ayInTOpuu
E-933, E-934, E-433

mpoektop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; 3kpan 316x500 cwm,
16:10 ¢ 1. mpUBOAOM; KpEIUIEHWE HACTEHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mpodeccuonansnas JXK-nmanensb
47", 500 Ka/m2, Full HD M4716CCBA LG; moacucrema
BUJICOMCTOYHUKOB JoKyMeHT-kamepa CP355AF Avervision;

rmoacucreMa BUJICOKOMMYTAIIUU; noacucremMa
ayJIMOKOMMYTallUH u 3BYKOYCUJICHUS; nojcucTemMa
WHTEPAKTUBHOTO  YIPaBJICHUS; oecnipoBoansie  JIBC

oOecrieyeHbl cucteMoit Ha 6a3e Touek gocrtyma 802.11a/b/g/n
2x2 MIMO(2SS)




[Ipunoxenue 1

MMHUCTEPCTBO HAYKU U BBEICIIEI'O OBPA30BAHUS POCCUMCKON ®EJEPAITN
denepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BEICIIIEr0 00pa30BaHUs

«/la1bHEeBOCTOYHBIN (eaepabHbI YHUBEPCUTET
(ABDY)

HNEPEJOBASI MH)KEHEPHAS IIIKOJIA

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLHINXCA
no AucHuIuInHe «TenaoTexHnka
Hanpasaenue noarorosku 19.03.01 buorexnosiorus

®dopma NOArOTOBKU OYHAS

BaaauBocTok
2020



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne Hara/cpoxkn Bun camocrositesqibHoit | IlpumepHbie dopMa KOHTPOJIS
n/n BbIINIOJIHEHHU S padoThI HOPMbI
BpeMeHH Ha
BBINOJIHEHHE,
qac
1 1-10 nenens npopaboTaTh KOHCTIEKT | 9 YO-1
cemecTpa JeKIUHA 1 yueOHYI0

JUTEpaTypy 1O pasaerny
1 Texanueckas
TEPMOAMHAMHKA
OTBETHUTH Ha BOIIPOCHI 3 YO-1
TUTSL CAMOTIPOBEPKHU
IOATOTOBUTLCS K 3ammure | 10 I1P-6

71a00paTOPHBIX padOT
Nel,2.3,4

2 11-18 nenens mpopaboTaTh KOHCIIEKT 9 YO-1
cemecrpa JEKIUN U y4eOHYI0

JUTEpaTypy Mo pasaeiy
2 Teopus TemioodMeHa

OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKHU

HOATrOTOBUTHCS K 3amure | 11 [1P-6
71a00paTOPHBIX pabOT

No5,6,7,8,9

Opranu3zaiusi caMOCTOSITENIbHOM paboThl MPOU3BOJIUTCS B COOTBETCTBUU C
rpadukomM ydeOHOrompounecca U miaaH-rpa)uKoM BBITIOJHEHHSI CAMOCTOSITENIbHOU
pabotel. CamocTosTenbHass paboTa cTyaeHTOB 1o Kypcy «TernorexHukay
npeHa3HavyeHa Jis BHEAyJAUTOPHOM pabOThIM HEOOXOauMa ISl 3aKpeIUICHUs U
yryOJeHusl 3HaHWM, TOJYYCHHBIX Ha ayJUTOPHBIX 3aHITHIX, MOU3YyYEHHUIO
JIOTIOJIHUTENBHBIX PA3/€JI0B AUCLUUILIINHBI, 3aKPEMJICHUIO MPAKTUYECKUX HaBBIKOB
JTUCIMIUIMHBI, a TaKkkKe JMJg pPa3BUTHUS Yy CTYJICHTOB TBOPYECKUX HABBIKOB,
WHUIMATUBBI, YMEHUSI OPIraHU30BATh CBOE BPEMS.

CamocTtosTenpHass paboTa BKIIOYAET MPOPaOOTKY TEOPETHUECKOTO Kypca,
OLICHKY COOCTBEHHBIX 3HAHWUH MpPH TIOMOIIM BOMPOCOB JJsi COOECETOBAHHMS
(ITpunoxenue 2).

Kpurepuu onieHku (MUCbMEeHHBII 0TBET)
v 100-86 OamnoB - ecid OTBET TMOKa3blBaeT TIIyOOKoe U

CHUCTEeMaTUYECKOE 3HAHHE BCEro MaTepuasa Mo mpoBepSIeMOMY pasJiely Kypca
U KOHKPETHOro Bormpoca. CTyIeHT IeMOHCTpUpPYET CBOOOJHOE BIaJCHHUE



HAyYHBIM  SI3BIKOM ¥ TEPMHUHOJOTHEH  COOTBETCTBYIOLIETO  pasneia
JTUCIUIUIMHBL, 3HAHUE OCHOBHOM JIMTEPATYPhI ¥ 3HAKOMCTBO C JIOMIOJIHUTEIBHO
PEKOMEHI0BAaHHOU JIUTEPATYpOid, yOeAUTETHbHO U3JIaraeT OTBET.

v 85-76 - 6anmIoB - 3HAaHKE OCHOBHOTO COJICPKAHHUSI POBEPSIEMOTO
paszena Kypca, YMEHHE AaHAIW3UPOBATh OCHOBHBIE MPOOJIEMBI B paMKax
paszfmena  AUCHMIUIMHBL, 3HAHWE  BaXXHEHIMX  pabOT W3  CIHCKa
PEKOMEH/IOBAaHHOW JIUTEPAaTyphl. B 11€JIOM JOTHYECKH KOPPEKTHOE, HO HE
BCEr/Ia TOYHOE U apTyMEHTHPOBAHHOE M3JI0KCHHUE OTBETA.

v 75-61 - Oaym1 — MOBEPXHOCTHBIE 3HAHUS BAXHEHUIIUX pa3/eioB
IporpaMMbl M COJEpKaHUS paszfiesia JEKIMOHHOTO Kypca; 3aTpPYIHEHHS C
UCIIONb30BAaHUEM  TEPMUHOJOTUU  Y4eOHOW  UCHUIUIMHBI,  HETIOJHOE
3HAKOMCTBO C PEKOMEHJOBAHHOH JIUTEpAaTypoOl; YaCTUYHbIE 3aTPYJHEHUS C
BBIMIOJJTHEHUEM IPEIyCMOTPEHHBIX MPOrpaMMON  3aJjaHuil; CTpeMJIeHUE
JIOTHYECKH ONPEJEICHHO U MOCIIEN0BATEIbHO U3JI0KUTh OTBET.

v 60-50 GanoB — HE3HAaHKE, TUOO OTPHIBOYHOE MPECTABICHUE O
npeaMeTe Kypca B pamMKax ydeOHO-TIPOrpaMMHOTO MaTepuaia; OTCYTCTBHE
JIOTUYECKOM CBS3U B OTBETE.



[Tpunoxenue 2

MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPA3SOBAHUS POCCUMCKOM
OEJIEPALINU
®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICITIIETO 00pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HNEPEJJOBASI MH)KEHEPHAS IIIKOJIA

®OH/I OHEHOYHbLIX CPEJACTB
no aucuuIuinie « TensiorexHuka
Hanpasaenue noarorosku 19.03.01 buorexnosiorus
®dopMa OATOTOBKH OYHAS

BaaauBocToK
2020



MMacnmopt ®OC

10 JUCHUIIIINHE «TermmorexHuka»

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIETEHLIMH
[1IK-14 3Haer Mertoapl pelmieHUss 3aja4  [pPU  MOJCIUPOBAHUU
['otoBHOCTH MIPOLIECCOB TEeIIO- u MacconepeHoca B
HCII0Ib30BaTh OMOTEXHOJIOTHYCCKUX / TEXHOJIOTHYECKUX
COBPEMEHHBIE CUCTEMBI npolieccax.
aBTOMaTH3HPOBAHHOI'O VYMeer O6001IaTh JaHHBIE U UCIIOIb30BATh MPAKTHYECKUE
IPOCKTHPOBAHUA 3HAHUA JJIS UCCIIEN0BAHUS, Pa3paOOTKU U
peanu3aly TEXHOJIOTHI B PO eCCHOHATBHON
JIEATEIIbHOCTH C TPUMEHEHUEM COBPEMEHHBIX
CHUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSI.
Bnaneer | HaBblkaMu HCMOJIB30BaHUS CIEIIMATIM3UPOBAHHOTO
mporpaMMHOTO  o0ecrieueHuss Il pacuera,
MOJICJIUPOBAHUS W ONTHMM3AIMU  MPOILIECCOB
TEIJI000MEHa B TEIUIOOOMEHHBIX arfmaparax Mpu
OCYILIECTBJICHUU TEXHOJOTMYECKHUX MTPOLIECCOB
B IIPO(hEeCCUOHATIBHOM 1€ TENIbHOCTH.
T1K-19 3Haer Meroapl mpoBeneHWE H3MEPEHUW U HAOIIOJCHUMN
['oToBHOCTB yuacTBOBATH MPOIECCOB TEIJIO- u MaccoIepeHoca B
B pa3pabOTKe MPOSKTHOM OMOTEXHOJIOTHYECKUX / TEXHOJIOTHYECKUX
1 pabouelt TeXHUYEeCKOU Mpolleccax, COCTaBJICEHUE OMHCAHUS IMPOBOAUMBIX
JOKYMEHTaUU HCCIIEIOBAHUI
Ymeer [ToaroraBnuBaTh NaHHBIE JIsI COCTABICHUS 0030pPOB,
OTUYETOB U HAYYHBIX MyOIHUKAIHA
Brnaneer | HaBpikaMu cocTaBiieHHE OTYETA MO BBITOJIHEHHOMY
3aJIaHUI0, Yy4YacTHE€ BO BHEIPEHUU pE3YyJIbTaTOB
WCCJIEIOBAaHMM U pa3paboToK
Ne KonTtpommpyem Koubl 1 aTamsl popMupoBaHus OreHOUHBIE CpEACTBA
n/n bIC pa3/iCiibl KOMHGTGHHI/Iﬁ TeKyHlI/Iﬁ POMEKYTOYHAS
AUCHHIUIAHEBL KOHTPOJIb aTTecTalus
1 Teopus K- Metompl  pemeHus 3amad  npu | YO-1 YO-1
TerI00OMeHa 14 MO/IE/IMPOBAHUHU TIPOLIECCOB TEIUIO- | (BOMPOCHI I | Bompochl K
u MaccomnepeHoca B TCKYLIEU SK3aMeHy
GI/IOTGXHOHOFI/ILICCKI/IX / MPOBEPKHU K
TEXHOJIOTHUECKUX Ipolieccax. paszeny 2)
O600maTh AaHHBIE M UCTIONL30BaTh | [1P-6
[paKTHYECKHE 3HAHHS nns | (maboparop-
WCCeNoBaHus,  pa3paboTKH U | HbIE paboTHI
peanu3anyn TEXHOJIOTHH B | Ne5,6,7,8,9)
npodeccHoOHATLHON eI TEeNLHOCTH
C TIPUMEHCHUEM COBPEMEHHBIX
CHUCTEM ABTOMAaTU3UPOBAHHOTO
IIPOCKTUPOBAHUA.
Hasrikamu HUCIIOJIb30BAaHUA
CIICOHUAJIN3UPOBAHHOTO
IporpaMMHOTO O6CCHC‘I€HI/IH JJIsL
pacuceTta, MOACIHUPOBAHUA u




OIITUMM3allHU

TEIUIOOOMEHA B  TEIIIOOOMEHHBIX
anmaparax TpU  OCYIIECTBICHUU
TEXHOJIOTHYECKUX MPOIIECCOB

apoueccoB

YacTHBIE 3a/1a4M B OOIME 3aKOHBL.

peleHus

Bnageer meromamMu ONTHMHU3AIMU
TEIUIOTEXHUUECKUX U
TEXHOJIOTHYECKHUX 3a1a4.

B npodeCcCHOHANBHON
JIESITEIbHOCTH.
2 Texnuueckas K- 3Haet METO/IbI nposenenue | YO-1 YO-1
tepmommHamuka | 19 U3MEPCHUI u HaOmo/IeHuii | (gompockl s | Bompock! K
TPOIECCOB M PEMICHHsS CTOMMMX | pepyyyeii K3aMeHy
3a]a4 C UCIOJb30BAaHUEM METOJIOB npoBepKH K
TEPMOJUHAMUKHU TEOpHUU
TEIUI000MEHA. paszeny 1)
FOTOBHOCTBIO ~ Yy4acTBOBaTh B 11P-6
paspaboTke mpoekTHOH u paboueii | (1aboparop-
TEXHUYECKOM JTOKYMEHTAIINU HBIC  paboOTHI
VMeeT aHanu3upoBath U 06001aTh | No 1,2,3,4)

IIkaJia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM
o AucuuIuiuHe « TenjiorexHuka»

Kon u Iranbl GopMHPOBAHMA KpHUTepuu NOKAa3aTeJ Il 0aJL1bI
¢opmyaupoBka KOMIIeTEeHUHH
KOMIIETEHIM U
METO/IBI PEIICHUS 3a1a4 | 3HAET METOJBI CIOCOOHOCTh 45-64
Opy  MOJIENIMPOBAHUU | PEIICHHUs 3aJlad MPU | aHAIM3UPOBATH
MPOILIECCOB TEIUIO- U | MOJEINPOBAHUU METO/JIbI pEIICHUS
3HAeT MaccormepeHoca B | IPOIECCOB TEILIO- 3a/1a4 npu
(n OpOTOB OMOTEXHOJIOTHYECKNX / | M MaccomepeHoca B | MOJICITMPOBAHUN
. TEXHOJIOTHYECKUX OMOTEXHOJIOTHYECK | MPOIECCOB TEILIO-
LA nporueccax. ux / U MaccolepeHoca B
YPOBEHB) TEXHOJOTHYECKUX OMOTEXHOJIOTHYECK
mporieccax ux/
11K-14 TEXHOJIOTHYECKUX
TOTOBHOCTBHIO npoueccax
HCIIOB30BATh 000011aTh JaHHBIC U ymeeT 00001aTh CITOCOOHOCTh 65-84
COBPEMEHHEIE HCIIOJIB30BAaTh JaHHBIE U 00001IaTh JaHHbBIE
MPAKTHYECKHUE 3HAHUS HCII0JIb30BaTh M HCII0JIb30BaTh
CHUCTEMBI
JIJISL UCCIICIOBAHMUS, MPaKTUIECKUE MPaKTUIECKUE
ABTOMAaTU3MpO pa3paboTKy 1 SHAHMS IS SHAHMS IS
BAaHHOI'O peann3anun HUCCJIEIOBaHUs, HUCCJIEIOBaHUs,
IIPOCKTUPOBAH TEXHOJIOTUI B pa3pa60TKI/I u pa3pa60TKI/I u
ust ymeer npodeccroHabHOM peanuzanuu peanuzanuu
(HpO[[BI/IHy JIeATEeIIbHOCTH C TEXHOJIOTHH B TEXHOJIOTHH B
THIH) MPUMEHEHHUEM po¢heCCHOHATBHOM E[pO(beCCI/IOHaIH)HO
COBPEMEHHBIX CUCTEM JIeATEIILHOCTH C W IeATeTLHOCTH C
aBTOMAaTU3UPOBAHHOIO | MPUMEHEHHEM MIPUMEHEHHEM
MIPOEKTUPOBAHMSI. COBPEMEHHBIX COBPEMEHHBIX
cHucTeM cHucTeM
ABTOMATH3UPOBAaHH | aBTOMAaTHU3WPOBAaHH
oro oro
TPOEKTUPOBAHUS TPOEKTUPOBAHUS




HaBbIKaMU BJaJie€T HABBIKAMU | CIIOCOOHOCTb 85-100
UCIIOJIb30BaAHUSA HCIIOJIb30BaHUA HCIIOJIB30BATh
CIICHHUAJIU3UPOBAHHOT O CIicHaJIn3upoOBaHH CIicHaJIn3upoOBaHH
MMporpaMMHOTO oro mnporpaMmMHOIO o¢c IporpaMMHOC
obecneueHUs Uit | obecmieueHnss A | oOecriedeHue  JIIst
pacuera, pacuera, pacuera,
MOICIUPOBAHUA )51 MOACINPOBAHUA H MOACINPOBAHUA U
ONITUMU3AIIUN OIITUMU3ALINN OIITUMU3ALINN
BJIagcecT MIpOIECCOB TIPOIIECCOB POLECCOB
(BBICOKI/II?'I) TEII000MeHa B | TeruiooOMeHa B | TemiooOMeHa B
TEII000MEHHBIX TEII000MEHHBIX TEII000MEHHBIX
ammaparax IpH | ammaparax IpH | ammaparax npu
OCYIICCTBJICHUU OCYHICCTBJICHUU OCYHICCTBJICHUU
TEXHOJIOTI'MYCCKUX TEXHOJOT'MYCCKUX TEXHOJOT'MYCCKUX
IMpo1EeCCcoB npoueccoB npoueccoB
B IPOQeCCUOHATBHOM B B
JIeSITeIIbHOCTH. npodeccroHanpHO#l | npodeccroHanbHO
JCATCIBbHOCTH. U JCATCIBbHOCTH.
METOIbI 3HaeT METOJBI | CMOCOOHOCTH 45-64
MIPOBEICHUE IIPOBEJICHHE aHATN3NPOBATE
HU3MEepeHU u | m3mepennii  n | METOABI
HAOJTIO ICHUT HaOJIOICHU I TpOBEACHHC
IPOLIECCOB  TEIJIO- | MPOILIECCOB e
¥ MaccoIepeHoca B | TeIo- y | Habmozenui
OMOTEXHOJIOTMYECK | MaccomepeHoca | POLCCCOB
3HaeT UX / B TCIIJIO0- n
(IIOPOTOB | TeXHONOrMYECKUX Guorexnostorpy | MaccomepeHoca
BIi npoleccax, ECKHX /| B
YPOBEHB) | cocTaBieHHE TexHOTOrHuecky | OHOTEXHOIOrHY
OTHCAHUA X  mpomeccax, | CCKUX /
IPOBOJMMBIX COCTaBIIEHUE TCXHOJIOTIIECK
UCCIIeI0BAHMIA OITHUCAHUS ux  Ipomeccax,
MPOBOMBIX COCTaBJICHUE
I1K-19 HCCICIOBAHUI OIIMCaHHS
['oTroBHOCTB MPOBOIUMBIX
y4acTBOBATh B UCCIIEIOBAHUI
pa3paboTke MOATOTaBINBATH yMeeT CIIOCOBHOCTE 65-84
IPOEKTHOU M JaHHBIE s | moAroTaBpiauBaThy | HOATOTaBJIKWBAT
paboueii COCTaBIICHUS JIAHHBIE quIst | b JIaHHBIE  JUIS
TEXHUUYECKON yMeer 0030pOB, OTUETOB U | COCTaBJICHHUS COCTaBJICHUA
JIOKYMEHTAMH. | (11056 rppriry HAYUHBIX 0030pOB, 0030pOB,
Thii) myOIuKanui OTYETOB u | OTHETOB u
HAy9HBIX HAyYHBIX
nyOIUKaLi nyOnuKanun
HaBBIKAMH BJIAJIEET CIOCOOHOCTh 85-100
COCTaBIICHHE HaBBIKAMH UCIIOJIB30BATE
oTyera 0 | cocTaBJICHHE HaBbIKH
BBITIOJTHEHHOMY oT4eTa o | COCTABICHHC
BlajieeT | 33[aHMIO, ydacTue | BhimonHeHHomy | OT1¢Ta 1o
(BBICOKHIA) | BO BHEJIPEHUH | 3a/[aHHIO, BBITOHEHHOMY
pe3ynbTaToB ydacTtie po | SAAaHHIO,
WCCICNOBAHUNA M | BHEAPEHUH yqacTue BO
pa3paboToK pe3yIbTaToOB BHCApCHHH
uccnenoBanuii u | PE3Y/IbTaTOB




pazpaboTok WCCIICIOBAaHUH U
pa3paboTok

OneHoyHblIe CpeacTsa Jisl IPOMEKYT OYHOM aTTecTalumn

[IpoMexyTouHass aTTecTanys BKIIOYAET OTBET CTYAEHTAa Ha BOIPOCH K
3a4eTy, IK3aMEHY U IIPOXOKIECHUE UTOTOBOTO TECTA.
Bonpocsl k 3k3aMeHy

TepmoauHaMuueckoe paboyee Telo.
AHanuTHYECKOE BBIPAKEHHE TIEPBOT0 3aKOHA TEPMOAMHAMHUKH.
Bbruncnenue sHTponuu.

4. IlapameTpsl COCTOSHUSI TEPMOJIMHAMUYECKOTO paboyero Teia
(naBieHue).

5. Csa3b Mexay temioeMkoctamu Cp u CVv.

6. IlapameTpbl COCTOSIHUSI TEPMOJUHAMHYECKOTO paboyero Tena
(Temneparypa).

7. TlapameTpbl COCTOSIHUS TEPMOJMHAMHYECKOTO paboyero Temia
(ynenbHbI 00bEM)

8. DOuranbnusg- GyHKIUS COCTOSHHUS.

9. VYpaBHeHUE COCTOSIHHUS WICAITBHOTO Ta3a. Y HUBEepcalbHas Ta30Bas
MOCTOSTHHAS

10. N3oxopHHBIii Tporiecc.

11. 306apHsbIii poLecc.

12. U3oTepmudeckuii mporiecc.

13. AnuaGaTHbIi IIpoIiecc.

14. TlonuTpomnHbI# TIpolLecc.

15. Cmecu ra3oB, 3aJJaHHBIC 00BEMHBIM COCTaBOM.

16. Briunciienue TemIoeMKOCTH B MOJUTPOITHOM IIpOLiecce.

17. KpyroBsie npouecchl Uin HUKIbIL.

18. PeanbHbie rasbi.

19. Ilpsimoii LUK

20. VicTuHHas Wi MTHOBEHHAS TEIUIOEMKOCTh. VI3MEHEHHE TeIIOEMKOCTH
oT 0 10 6ECKOHEYHOCTH.

21. TernmoeMKOCTh B M30XOPHBIX U M300apHBIX Mpolieccax.

22. OnpeneneHre SHTPOINUU B U30XOPHOM TIpolLiecce.

23. BpIYnClieHHE TETIIOEMKOCTH.

24. Onpenenenre YHTPOIUU B U300apHOM IPOIIECCE.

25. Brruucnenue TemioThl.

26. OnpezeneHue SHTPOIIUU B U30TEPMUUYECKOM IPOLIECCE.

2. Beruucnenve TEmIOThl ¥ TEIJIOEMKOCTH 171l CMECH Ta30B.

28. CBOIiCcTBa BIAXKHOTO BO3/IyXa.

wn e




29. Pabora.

30. Onpenenenre YHTATBIUHN BIaXKHOTO BO3/IyXa

31. BHyTpeHHSs DHEPTHsL.

32. DuTponus — QYHKIHUS COCTOSHHUSL.

33. BeiuncieHne BHyTpEHHEH SHEPTUH.

34. VI3MeHeHue TeMI0BIaXHOCTHOTO COCTOSIHUS BIQXKHOTO BO3/yXa.

35. IIpormecc HarpeBa u oxJaxkAcHUs Bo3ayxa B |-d muarpamme.

36. IIpsmoit mukn KapHo u ero anamus.

37. O6parnbiit nuki KapHo u ero ananms.

38. ®opMyIHPOBKH U COJEP>KaHUE BTOPOTO Havajaa TePMOIUHAMUKH.

39. AHaTUTHYECKOE BRIPAXKEHUE BTOPOT0 Hayaia TePMOJIMHAMUKHY.

40. Briuucienue SHTPONUH UI€ATLHOTO Ta3a.

41. [lonsatue 06 0OpaTUMBIX U HEOOPATUMBIX MPOIIECCaX.

42. TlepBoe u BTOpOE Havajia TEPMOJAUHAMUKH TSI OOPATUMBIX U
HEOOpaTUMBIX MPOLIECCOB.

43. DHTpONHUS 3aMKHYTOW TEPMOIMHAMHYECKOW CHCTEMEI.

44, CTaTUCTHYECKOE BhIpA)KEHUE BTOPOTO Hayaa.

45. I'paHu1Ibl TPUMEHUMOCTH IIEPBOTO U BTOPOr0 Hayajga TEPMOAUHAMUKH.

46. lnarpamma T-S u ee cBoiicTBa.

47. Ilponeccsl B koopauHarax T-S.

48. Huxn Kapno B koopaunarax T-S.

49. KakoBa ¢pu3myecKas cywHOCTb Nepeaayn TennoTbl Npu
TEenJIoNpoBOAHOCTU?

50. C moMomipI0 4eT0 OCYIIECTBISICTCS TETUIOOOMEH MPU KOHBEKITAN ?

51. C noMomib10 4ero OCyIeCTBISIETCS JIYYUCThIA TEMI000MEeH?

52. Yto Takoe TemMmeparypHoe mose?

53. Uto Takoe TemrepaTypHbIA TPAAHECHT?

54. Kak 3anuceiBaetcsi ypaBHeHue Oypoe?

55. UTo Takoe TemIoBOM NOTOK U MJIOTHOCTh TEIIOBOIO MOTOKA?

56. Kak onpenensieTcst TemMnepaTypHbIii Harmop?

57.4Yrto Takoe KOI(P(GUIMEHT TEIJIONPOBOJHOCTH, B KaKUX EIUHUIAX OH
uzmepsierca’?

58. Uto Takoe yci0BUs OHO3HAYHOCTH, KaK OHM MOIPA3ACIAIOTCS?

59. 1o xakomy 3aKOHY M3MEHSIETCS TEMIIepaTypa B OJHOCIONHOW TUIOCKON
CTeHKe?

60. Or KakuxX BEJIMYMH 3aBUCHUT TEIUIOBOM IIOTOK, IIepeaBacMblil
TEIJIONPOBOJAHOCTHIO YEPE3 OJHOCIOMHYIO IIIOCKYIO CTEHKY?

61. OObsICHUTE NOHITHE «TEPMUUECKOE COMTPOTUBIICHUE CTECHKN.

62. OT KakMX BEJIUYMH 3aBUCHUT TEIUIONPOBOIHOCTh  OJHOCIONHOMN
UUIMHAPUYECKON CTEHKU?

63. UTo Takoe CI0XKHBIN TEMI000MEH?

64. Yto HAa3bIBACTCS Teronepegayen? [TIpuBegute MIPUMEPHI
TEIJIONEepeauH.

65. BeiBemuTe OCHOBHOE YypaBHEHHE TEIUIONEPENayd i OJHOCIOWHOU
IJIOCKOW CTEHKH.



66. Uto Ha3biBaeTcst KOAhPUIMEHTOM Terionepeaadu?

67. UTo Ha3BIBACTCS TOJHBIM TEPMUYECKUM COIMPOTUBIICHUEM, U M3 KaKUX
BEJIMYMH OHO CKJIQJIbIBACTCS?

68. [lepeqaua TemaoOTHl 4Yepe3 MHOTOCIOWHYIO IIJIOCKYIO CTEHKY W
KO3 GUIIUEHT TeTIoNepeayn JIjis Hee.

69. [lepemaua TEmIOTHI 4Yepe3 OMHOCIOWHYIO IUIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUSI.

70. TeryoBo# MOTOK ¥ KOA(PHUITMEHT TETuIoNepeiaud Yepe3 MHOTOCIONHYO
IUJIMHAPUYECKYIO CTEHKY.

/1. Yto Ha3pIBaeTCAd KPUTHUECKUM JHAMETPOM H3OJSLMU, U Kak OH
onpexaensiercs?

72. Kakue TpeOyroTcsl yCIOBUSA, 4YTOOBI M3OJISIMS yMEHbIAda MOTepU
TEIUIOTHI?

73. Kakoe cymectByer o0miee MpaBwio A UHTCHCU(DUKAIIH
Temionepeaayn’?

74. O0bsacHUTE 00I1IME 3aKOHOMEPHOCTH HECTAITMOHAPHBIX MPOIECCOB.

75. Uto Ha3bIBA€TCSI KOHBEKTUBHBIM TEIIIO0OMEHOM?

76. Uto Takoe TemuioHOCHTENb? Kakue TeMIOHOCHUTETN HCIONB3YIOTCS B
TEXHHKE JIJIS POIIECCOB TETIoMaccoooMena?

['7. Kakue ¢pu3nueckue CBOMCTBA TEIUIOHOCUTEIEN BIUSAIOT HAa TEINIO00OMEH?

78. UTo Ha3bIBAIOT TEILIOOTIAYEH?

79. KakoB (u3nueckuii CMBICT WU EIUHUIBI HU3MEpEeHHs KOdPUIlMeHTa
TEII00TAAun?

80. 3anummre ypaBHenue HpioToHa-Pruxmana u 0ObsICHUTE BCE BXOISIINE B
HETO BEJINYUHBI.

81. Yro Takoe Teopus mog00Ms U I YETO OHA MpeHa3HaueHa?

82.Kak ¢ TIOMONIBI0O KPUTECPUATHHOTO YpaBHEHUS KOHBEKTHBHOTO
TEMI000MeHa ONpeaeIuTh KOAP(GULUHUEHT TEMI00TAaYN?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEIII000MeHa?

84. Kakue Tena Ha3bIBAOTCS a0COJIFOTHO YEPHBIM, aOCOTIOTHO OCNIBIM W
a0COJIIOTHO MPO3pAYHBIM?

85. Kak ompenesnsieTcsi MOBEPXHOCTHAS IJIOTHOCTh MOTOKA WHTETPaIbHOTO
U3IIy4eHUs?

86. B ueM cymnocTh 3axkoHOB [lnanka n Buna?

87. KakoBo mpakTrdeckoe nmpuMeHeHne 3akoHa Buna?

88. B ueMm cymnocTs 3akoHa Credana — bonbiimana?

89. B ueMm cymHocTs 3axkoHa Kupxroda?

90. 3akon JlamOepTa. /{151 KakuxX TeJI OH MPUMEHUM?

91. Yrto Takoe maccooOMeH? B KakuX TEXHOJIOTHYECKUX MPOIECCaxX U
YCTaHOBKAaX OH BCTpeyaeTcs (MPUBECTH NPUMEpPHI)?

92. Yto takoe nuddys3usn? Kakue Bunsl nuddys3un Bam n3BectHbI?

93. Yem 00ycoBIEHBI POLIECCHI TEPMO- U Oapoauddy3uu?

94. Kakue ycTpoiicTBa Ha3bIBaIOTCS TEINIOMACCOOOMEHHBIMU anmnaparamu?

95. Kak knaccuuiupyroTcs TerioMaccooOMEHHbIe armapaThbl?

96. I1o kakuM cxeMaM OCYIIECTBISETCS JBUKEHUE TEIJIOHOCUTENEH B



TETJIOMACCOOOMEHHBIX allrraparax.

KpHTepI/II/I BBICTABJICHUA OLICHKU CTYACHTY Ha 9K3aMCHE
o JTUCIMIIIMHE «TemaorexHuka»:

Banabl Onenka
(peiTHHTOB 3auera/ TpedoBanus Kk chpOpMHUPOBAHHBIM KOMIETEHIHAM
O OIICHKH) IK3aMeHa
(cranpaprtHas)

100-86 OlleHKa «OTJIMYHOY» BBICTABISICTCA CTYACHTY, €CIIM OH
rIryooKO U TPOYHO YCBOMJI  TIPOTPaAMMHBIN
Marepua,3HaeT OCHOBBI TEXHUYECKOU
TEPMOAMHAMHKH, ITOHATUSN3aKOHBITIPOIIECCOBTEILIONPO
BOJHOCTH,
KOHBEKTHBHOT'OTEIIIO0OMEHaBOTHO(ha3HOMCpe e,
TeII000MeHarnpu(})a3oBBIXITPEBPAIICHHUX,
JTY4YHCTOTOTEINIO00MEHA,
MOJIEKYJISIpHON AN (P PYy3HMHMKOHBEKTUBHOTOMACcCOOOMEH
a, HEOOXOaUMBIE
BOOJIACTHAKCIIEPUMEHTAILHOTONPACUYETHO-
TEOPETUICCKOTOUCCIICIOBAHUSTIPOIIECCOBTEILIO-
MMaccooOMeHaBpa3IMYHbIXaNapaTaXuycTpOUCTBaX,
HCYEPIBIBAOIIIE, ITOCIICIOBATEIIEHO, Y€TKO U JIOTHICCKU
CTPOITHO €ro M3J1araeT, yMeeT TECHO YBSI3bIBATh TEOPHUIO
c IIPaKTHKOM,
PaCcCUUTHIBATHIIPOIIECCHITEINIOMACCONIEPEHOCA
nogopmyiam,

MIPUBOIMMBIMBCOOTBETCTBYIOIIEH ydeOHOHNCITPABOYHON
JTUTEpaType, CBOOOJHO CHpAaBISETCS C 3ajadaMmu,
BONIPOCAaMHU U JIPYTHUMH BHJAMU MPUMEHEHHs 3HAHUH,
mpudeM  HE  3aTPyAHSETCI C  OTBETOM  IIPH
BUJIOM3MEHEHUH 3aJaHHii, KCIONb3yeT B OTBETE
MaTepuag MOHOTPa(QUUECKON JIUTEPATyphl, TPABHIBLHO
000CHOBBIBAET MIPUHSATOE peleHue, BIIaJIceT
Pa3HOCTOPOHHUMH HABBIKAMH U IPUEMAMHK BBITIOJTHEHHS
MIPAKTUIECKHUX 3a7ad4. Bnaneer HaBbIKAMH
IKCIIEPUMEHTATLHOTOMCCIICIOBAHUATIPOIIECCOBTEILIOMA
CCOIEepPeHoca,

MPOTEKAOIINX BKOHKPETHRIX TEXHUIECKIX CHCTEMAX.
OTnuyHO BNaJeeT TEOPETUUESCKUMH 3HAHUSIMHU U YMEEeT
WX WCIOJIb30BaTh HA MPAKTHKE, OCHOBBIBASCH MPH STOM
HE TOJIbKO Ha JICKIMOHHBIN MaTepual, a CTaBsi B OCHOBY
nHGOpPMALIMIO W HAaBBIKM, MPUOOPETEHHbIE IPHU
CaMOCTOSITeNIbHOM padoTe.

«3aumeHnoy/
KOMIUYHOY




bansl
(perTHHTOB
O OLIEHKH)

Onenka
3ayera/
IK3aMeHa
(cranmapTHas)

TpeodoBanus kK chopMUPOBAHHBIM KOMIIETEHIIUAM

85-76

«3aumenoy/
«xopouLoy

OleHKa «XOpOILO» BBICTABIISIETCS CTYACHTY, €CIH OH
TBEPAO 3HAaeT MaTepuaji, rpaMOTHO MU MO CYIIECTBY
W3JIaraeT ero, He IOMYyCKas CYIECTBEHHBIX HETOYHOCTE!
B OTBETE HAa BONPOC, NPABWIBHO IMPUMEHSET
TEOPETUUECKUE MOJIOKEHUS npu pelieHun
MPaKTUYECKMX  BONPOCOB W 3a1ay,  BIAJeeT
HEOOXOMMMBIMH  HaBBIKAMH W OPHEMaMH  UX
BbINIONTHEHUS. JlocTaTouHO YBEPEHHO orepupyeT
CHEIHUAIbHBIMU TEXHUYECKUMU TEPMUHAMH. XOPOUIO
BIIA/ICET TEOPETHUECKUMHU 3HAHHSIMH.

75-61

«3aumenoy/
«y00871em8op
UmenbHo»

Onenka «yJIOBJICTBOPUTEIIHHO) BBICTABJISICTCS
CTY/ICHTY, €CJIM OH HMMEET 3HaHUS TOJHKO OCHOBHOTO
MaTepuaia, HO HE YCBOWJ €ro JeTajieid, JOITyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO NpaBUIIbHBIC
(hopMyIIMPOBKH, HaPYIICHUS JIOTUYECKOU
MOCJICIOBATEIBHOCTH B HM3JIOKEHUH IMPOTPaMMHOTO
MaTepuasa, UCTIBIThIBACT 3aTPYAHCHUS IPU BBHITTOJTHEHUT
MpakTU4Yeckux padot./lonyckaeT npu OTBETE OMIMOKU U
HETOYHOCTH HE SIBJISIOIINECS KpUTHISCKUMU. YacTHIHO
YBEPEHHO OINECPUPYET CIEIUATLHBIMU TEXHUYESCKUMHU
TEPMHHAMHU. Y 10BIIETBOPUTEITHHO BJIaJICeT
TEOPETUYECKHUMH 3HAHHUSIMH.

60-50

«He
3aumeHnoy/
«Hey00se1ems
OpuUmMenbHO»

OneHka  «HEYAOBJIETBOPUTENIHO»  BBICTABIISETCS
CTYAEHTY, KOTOpPbI HE 3HAaeT 3HAUYUTENBbHOM YacTH
MIPOrpaMMHOTO MaTrepHasa, JOMYCKaeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyAHEHUSIMHU
BBINIOJIHSET TpakTHueckue padotel. Kax mpaswuio,
OLIEHKA «HEY/IOBJIETBOPUTENILHO» CTABUTCS CTYJIEHTAM,
KOTOpblE HE MOTYT MpOJOJDKUTH oOydeHue 0Oe3
JOTIOJIHUTEBHBIX ~ 3aHATUH IO  COOTBETCTBYIOLIEH
nucturuHe. Jlormyckaer mpu OTBETe TpyOble OIIMOKH,
WIM HE MOXXET JIOTMYEeCKU BBICTpOUTH oTBeT. He ymeer
OIIepupOBaThH CHelMATbHBIMU TEXHUYECKUMHU
tepMuHaMmu. [loka3piBaeT He 3HaHUE OOJbLIEH YacTu
TEOPETUYECKOr0 MaTepuaa.




