MHHUCTEPCTBOOBPA3ZOBAHIS 1 HAYKH POCCUMCKOM®EIEPALIIN
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YYEBHO-METOJAUYECKU I KOMILIEKC JACLIUTLIMHbI

«TemyioTexHuKa»

Hamnpasnenue noarorosku 19.03.01«buorexnonorus
npoduis «lluieBast OMOTEXHOIOTHSI
dopMa MOArOTOBKU OYHAs

[[Ixoma GuomMe AUITMHBI

JlemapTaMeHT MUILEBBIX HAYK U TEXHOJIOTHI

Kypc 2 cemectp 3

ek 18  yac.

MPAKTUYECKHUE 3aHSITUS 54 yac.

nabopatopHble pabotel 0 qac.

B TOM 4HcIIe ¢ ucnoip3oBanneM MAQO nek. 8 /mp. 12 /ma6. 0  dac.
BCET0 YacoOB ayJANTOPHOM Harpy3ku___72__ dac.

B TOM YHCIIe ¢ ucronb3oBanueM MAO 20  wac.

caMmocTosiTeNlbHas pabota 72 qac.

B TOM YHMCJIC Ha MMOJTOTOBKY K k3aMeHy 0  wac.
3ayer 3 ceMecTp

9K3aMeH - ceMecTp

YMKJl cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBAaHUSAMHU 0Opa30BaTENLHOIO CTaHIApTa,
CaMOCTOATENIBHO ~ ycTaHaBinuBaeMoro J[BOY, yTBepKIEHHOro MPUKA30M peKkropa OT
22.03.2017 r. Ne12-13-485

YMK/I oOcyxeH Ha 3aceanuu JlenapraMeHTa MUIIEBBIX HAyK U TEXHOJIOTHH mpoToko Ne 4
oT «27» nrona 2017 r.

Hupektop [emapramenTa nuiieBbiX Hayk U TexHosorui F0.B. TIpuxoapko
Cocrasutens (nm): L{piOynbckas O.H.




AHHOTALIA

y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«TenmmorexHuka»
Hampasnenue noarorosku: 19.03.01 «buorexnomorus»
npodwib: «[IuimeBas OMOTEXHOTOTHS

Y4eOHO-METOANYECKUM  KOMIUIEKC  AUCHUIUIMHBI  «TerioTeXHUuKa»
pazpaboran maist cTyAeHToB 2 Kypca no Hamnpasienuto 19.03.01 «buotexnomorus»
B cooTBeTCTBUU ¢ TpeboBaHusiMu OC BO 1no qaHHOMY HalpaBJIeHUIO.

HucrumnHa «TeroTexHuka» BXOAWT B BapUaTHUBHYIO 4YacTh Y4eOHOTO
TJIaHa.

OO6miass TPyAOEMKOCTh OCBOCHMSI JUCHHUIUIUHBI cocTaBisieT 144 yaca.
Y4yeOHBIM TIJIAHOM  TPEIYCMOTPEHBI  JIeKIIMOHHBbIE 3aHsATuss (18 wacom),
npakTruueckue 3auaTus (54 gaca), camocTrosTenbHas pabota ctyaeHTa (72 daca).
JucnuniHa peanusyeTcst Ha 2 Kypce B 3 ceMecTpe.

Conep:kanue TMCUMILIMHBI OXBATHIBAET CJICIYIOIUN KPYT BOIIPOCOB:

OCHOBHBIC TIOHSTHS TEXHUYECKONW TEPMOJIWHAMUKHU. TeEepMOIMHAMHYECKHUE
IIPOLIECCHI ¥ LIUKJIBbL. BOIsAHOM Mmap, AuarpaMMa BOJASIHOTO Iapa. BiiaXKHbI BO3YX,
OCHOBHBIE TOHSTUS W OMNPEACNICHMS, OHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TErIONPOBOJHOCTh, KOHBEKTHBHBIM TEMJIOOOMEH, TEIIOBOE
n3iydeHue). TenaooOMeHHbIE anmapaThl.

JucuuminHa Oa3upyercss Ha 3HAHUAX, TMOJYYEHHBIX TIpU H3YYCHUU
CIIeAYIOIIMUX KypcoB: «Bpicmas MaremaTukay, « Pusukay.

Hean xypca «TemnoTexHwka» — naTh CTyJAEHTaM TIyOOKHE, MPOYHBIC
CHUCTEMATHUYECKHUE 3HAHMS IO OJTHOMY W3 Pa3/iejioB WX MOATOTOBKHU O MpoljeMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMH B3aMMHOTO TMPEBPAICHHUS TEIUIOBOW U
MEXaHUUYECKON SHEPruH, CBOMCTBAX TeJI YYAaCTBYIOUIMX B ATUX MPEBPAIICHUSX, a
TaK)Xe O TEIUIOOOMEHE B TEXHOJOTUYECKUX U TIPUPOIHBIX MPOIeccax U 0 METOAax
WX PEIICHMUS.

Y4yeOHO-MeTOAMUECKUI KOMIUIEKC BKJIIOYAET B ce04:

— pabouyto mporpamMmy y4eOHOU JUCITUTIINHBL



— y4eOHO-METOAMYECKOe  OOEClEeYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuatoiuxcs (mpuioxenue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

ABTOp-COCTaBI/ITCHL y‘I€6H0-M€TOI[I/I‘I€CKOFO KOMIIJICKCa JOLCHT Ka(beﬂpbl

TeIIoPHepreTuKy U TEIIOTEXHUKH O.H. Lp10ynbckas

HupexTop JlenapraMeHTa NMUILEBBHIX HAYK

Y TEXHOJIOTUH 10.B. ITpuxoabko




MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»

«COI''TACOBAHO»
[I1xos1a GHOMe UM HBI
PyxoBoautens OIT 19.03.01
buoTexHonorus

« 27  » 06

(ABDY)

IKOJIA BUOMEJUIINHBI
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N2017r.
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1O.B. [Ipuxoasko
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PABOYAS TIPOT'PAMMA YUYEBHOM JUCIHUILINHBI

Tennorexuuka

Hanpagaenne noarorosku 19.03.01 buorexnonorus

Kypc 2
nekiuu _18  dac.
NPaKTHYECKHUE 3aHSITUS

nabopatopHble pabotel 0

cemectp 3

npoduib «IluieBas OMOTEXHOIOTHS

(I)opMa NOoArOTOBKH OYHAas1

54 yac.
Jac.

B TOM 4HcIIe ¢ ucnoip3oBanneM MAQO nek. 8 /mp. 12 /ma6. 0  dac.

BCET0 4aCOB ayIUTOPHON Harpy3Kku

72

gac.

B TOM YHCIIe C ucronb3oBanueM MAO 20  wac.
caMmocTosiTeNnbHas pabota 72 qac.
B TOM YHMCJIC Ha MMOJITOTOBKY K ’k3aMeHy 0 wac.

3a4eT 3
JK3aMEH -

ceMecTp

ceMecTp

PabGouas mnporpamma cocTaBieHa B COOTBETCTBUUM C TpeOOBaHUSAMU OOpa30BATEIBLHOTO
CTaHJapTa, CAaMOCTOSITENIbHO ycTaHaBnuBaeMoro /IBOY, yTBepkIeHHOr0 MPUKAa30M PEKTOpa OT

22.03.2017
Nel2-13-485

PaGouas mporpamma o0CykeHa Ha 3acefaHuu JenapTaMeHTa MHUIEBbIX HAyK U TEXHOJIOTUH
poToKoa Ne 4 ot «27» utons 2017r.

Hupexrop nenapramenta FO.B. IIpuxomsko
Cocrasurens (mun): 1{p10yasckas O.H.







ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa HA 3acelaHNM JelapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucse) (H.0. ®amunms)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUM JIenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

Hupekrop Jlenapramenrta
(moamucs) (U.0. Oamuns)




AHHOTAIUA

Pabouast nmporpamma yueOHOM AuciUIUIMHbL « TernaoTexHuka» paspaboTaHa
B COOTBETCTBHHM C TPEOOBAHMSIMHU [JIsi CTYyJCHTOB 2 Kypca, OOyYaroIMXCS TIO0
Hamnpasyieauto 19.03.01 «buorexnomorus.

HuctuminHa «TernoTexHuka» BXOAWT B BapUaTHUBHYIO 4YacTh Y4eOHOTO
IUIaHa.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHHUIUIMHBI cocTaBisieT 144 yaca.
VY4yeOHbIM TJIAHOM  MPEIYCMOTPEHBI  JICKIIMOHHBbIE 3aHaTus (18 4acos),
npakTHUeckue 3aHATHs (54 daca), camocTosTelbHas pabota ctyaeHTa (72 gaca).
JucnuninHa peanusyeTcst Ha 2 Kypce B 3 ceMecTpe.

Conep:kanue TMCUUILIMHBI OXBAaTHIBACT CIEIYIOIIUN KPYT BOIIPOCOB:

OCHOBHBIE TOHATHS TEXHUYECKOW TEPMOAMHAMHUKHU. TepMOAMHAMUYECKHUE
MPOIIECCHI U LUKJIIbI. BoIsHOW nap, Auarpamma BOASTHOTO mapa. BiakHbli BO3ayX,
OCHOBHBIE TOHSTUS W OMNPEACNICHHS, NHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TerIoNnpPOBOAHOCTh, KOHBEKTHUBHBIM TEIIOOOMEH, TEIIOBOE
u3nydyenue). TennooOMeHHbIe anmnapaThl.

HucruminHa 0Oa3upyeTrcss Ha 3HAHUAX, TMOJYYCHHBIX TMPU HU3YYCHHUH
CIEAYIONX KypcoB: «Bricmias marematukay, «Ousukay.

Heas kypca «TemnoTexHwka» — nAaTh CTYJEHTaM TIJIyOOKHE, MPOYHBIE
CUCTEMATUYECKHE 3HAHUS TI0 OJHOMY W3 pa3/esioB UX MOJTOTOBKH O MpobiemMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMM B3aWMHOTO TMPEBPAICHHUS TEIUIOBOM U
MEXaHUUYECKON SHEPruH, CBOMCTBAX TeJI YYAaCTBYIOUIMX B ATUX MPEBPAIICHUSX, a
TaK)Xe O TEIUIOOOMEHE B TEXHOJOTUYECKUX U TIPUPOIHBIX MPOIeccax U 0 METOoAax
WX PEIICHMUS.

3amauu JTUCUMILIUHBI

— (opmupoBaHMe 3HAHWN O TPHUHIMIAX JCUCTBUS MPUOOPOB TEILJIOBOTO
KOHTPOJIS;

— UW3y4YeHHWE  TPUHIUIIOB  DHEPrOCOEPEeKEHUS H  PaAlUOHATBHOTO

HCIIOJBb30BaHUs TCIIJIOBBIX DOHEPTOPECYPCOB;



— O3HAaKOMJICHME C IPUHUMIIAMH JEUCTBHS TEIIOBBIX MAILIHH.
Jlnst ycnentHoro u3ydeHus JUCHUIUIMHBL « TertoTexHukay y o0ydarommxcs
JOJKHBI OBITH CHOPMUPOBAHBI CIIEYIONIUE TIPEIBAPUTEIbHBIC KOMIICTCHIUU:
e [IK-14  T'OoTOBHOCTHIO HCIIOJIb30BaTh COBPEMECHHBIE CHCTEMBI
aBTOMATHU3UPOBAHHOI'O MPOECKTUPOBAHUSA.
e[IK-19 TI'oTOBHOCTBIO y4acTBOBaTh B pa3pabOTKe MPOEKTHOM U pabodyeit
TEXHUYECKON TOKYMEHTALIUH.
B pesynpraTe uW3y4deHUss JAHHOM JAMCHMIUIMHBI Yy  OOyYaroniuxcs

dbopmupyroTcs creayromye npohecCHoOHAIbHBIE KOMITETCHIINH.

Koa u popmyiupoBKa Aranbl pOPMUPOBAHMS KOMIIETEHIUH
KOMIICTeHI[UH

I1IK-14 rOoTOBHOCTBIO 3Haer Meroapl pemieHuss 3aJad  [OpU  MOJEIMPOBAHHU

UCIIOJIb30BATh IPOLIECCOB TEeIuIo- u MaccoIrepeHoca B

COBPEMEHHEIE CUCTEMBI OMOTEXHOJIIOTHYECKUX / TEXHOJOTHIECKHX IIPOIIECCAX.

ABTOMATH3MPOBAHHOIO | Yyeer O000611aTh JAHHBIE M UCIIOJIL30BAThH PAKTUIECKUE

IIPOCKTHPOBAHMA 3HAHMS JUIS HCCIIEN0BAHNS, Pa3paboTKy M Pealn3aluy

TEXHOJIOTHH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH C
MNPUMCHCHUEM COBPEMCHHBIX CUCTEM
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHUA.

Brnaneer HaBbikamMu  HCMONB30BaHHS — CIEUATH3UPOBAHHOTO
IPOTPaAMMHOTO obecrnieueHust UCTIOJTb30BaHUS
CHEIHAM3UPOBAHHOTO MPOTPAMMHOTO O00eCIeUeHUS
JJIsA pacucra, MOACIIUPOBAHUSA n OIITUMHU3AITNN
MPOILIECCOB  TEIUIOOOMEHa B TEIIOOOMEHHBIX
afmnaparax IMnpu OCYHCCTBICHUU TEXHOJOTMYCCKUX
IPOILIECCOB

B PO eCCUOHATBHOM JIEATETLHOCTH.

T1K-19 roTOBHOCTEIO 3Haer Meroapl mpoBeleHHE W3MEPEHUNW U HAOIIOJCHUN
y4acTBOBATh B IPOIIECCOB TEIIo- u MaccornepeHoca B
pa3paboTKe MPOEKTHOM OMOTEXHOJIOTUYECKUX / TEXHOIOTHYECKUX TIPOLIECCaX,
1 paboueit COCTABJIEHHE OMUCAHUS POBOAUMBIX UCCIIEIOBAHUM
TEXHHYECKOMU VYMeer [MoaroraBnuBare JAHHBIE Ul COCTaBIEHUS 0030pOB,
AOKyMCHTAllMH OTYETOB U HAYYHBIX MyOIHKAIHi

Bnaneer HaBbikamMu cocCTaBlIeHHE OTYETa MO BBINOJIHEHHOMY
3aJJaHAI0, y4acTHe BO BHEJPEHUHM pe3yJIbTaToOB
UCCIIEIOBaHUI U pa3paboToK

Jliist hopMHpOBaHUS BBINICYKAa3aHHBIX KOMIIETSHITMI B paMKaxX JACIUTLTAHBI
«TemmoTexHUKay NPUMEHSIOTCS METOJbl AKTUBHOTO OOYYEHHs: BOIMPOCHI OT
CTyA€HTa K I[pernojaBaTel0 WiIM OT [pernojasarens K CTYACHTY W

WHIUBUyallbHBIE 3a7aHusi. B KkauecTBe MeTOJa WHTEPAKTUBHOTO OOY4YEHUS



IMPOBOJATCA O6CY)KI[6HI/IH B TI'pynnc I1pu MIOpOBCACHHMU JICKOHMOHHBIX H

1a00paTOPHBIX 3aHATUM.

|.COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Jleknmuonnble 3anaTusa (18 yac.)
Pa3nen |. Texunueckasi TepmoauHamMuka (10 )
Tema 1. OcHOBHBIE IOHATHS H ONIPe/ieJIeHUs] TEPMOJIMHAMHUKH (2 1)

1.1  Ilpenmer  TEXHMYECKOW  TEPMOJMHAMHUKM W €€  METOJBI.
Tepmoannamuueckas cucreMa. OCHOBHbIE apaMeTPhl COCTOSIHUA. PaBHOBECHOE U
HEPaBHOBECHOE COCTOSIHUE. Y PaBHEHUE COCTOsTHUSA. Terora u padoTa Kak (Gopmbl
nepefayu  3HEprum.  [epMOJMHAMHYECKH  mpouecc. PaBHOBeCHble U
HepaBHOBECHBIE mporiecchl. OOpatuMble U HeoOpaTuMbIe mpoiiecchl. Kpyrosbie
MIPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabouux Ten. CrnocoObl 3a7aHUsi COCTaBa CMECH, COOTHOIICHHUS
MEK]Iy MacCOBbIMH M OOBEMHBIMH JOJISIMU. BbluncieHne mapamMeTpoB COCTOSIHUS
CMECH, ONPEACICHUE KAXKYILIEWCS MOJICKYJISIPHOM MacChl U Ta30BOM IMOCTOSIHHOM
CMecH, OoTpeieieHUe JaBIeHU KOMITOHEHTOB.

1.3 Tennoemkoctb. MaccoBas, oObeMHass W MOJISIpHAs TEIIOEMKOCTH.
TenmoeMKoCTh MpPU  TOCTOSIHHOM  00BEME€ U JIaBJICHUU. 3aBUCUMOCTH
TEIUIOEMKOCTH OT TeMIlepaTypsbl U fAaBiaeHus. CpeaHsis U UCTUHHAS TEMJI0EMKOCTH.
@opMynbl U TaOMUIBI 71 OTPENETICHUSI TEIUIOEMKOCTH. TeniIoeMKOCTh CMECH
pabouux Tei.

Tema 2. IlepBblii 3aKkoH TepMoguHaMuku (1 4)

CymHoCcTh TIEpBOrO 3aKoHa TepMoauHaMuku. DopMynupoBka MepBOro
3aKOHAa TEPMOJWHAMHUKHU. AHAJIUTUYECKOE BBIPAKEHUE IMEPBOr0  3aKOHA
TEPMOJMHAMUKHN JIJII OTKPBITBIX W 3aKPBITHIX cucTeM. Ormpejenenune paboThl U
TEIUIOTHl 4Yepe3 TEPMOJAMHAMUYECKUE TapaMeTpbl COCTOSIHUSA. BHyTpeHHss
sHeprus. DHTanbnus. DHTponus. PV u TS auarpammel.

Tema 3. Bropoii 3akoH TepMoanHaMuku (1 1)

CymHOCTh BTOPOTO 3aKOHA TepMoIWHAMUKH. OCHOBHBIE (HOPMYITHPOBKHU
BTOPOI'0 3aKOHA TEPMOAMHAMUKU. TE€pMOIMHAMHYECKUE LUKJIIbI TEIUIOBBIX MAIWH.
[Ipssmbie u oOpaTtHbie 1WKIBL. Tepmomunamuueckue KIIJ[ u XomomumbHBIM
koddurment. [uxnpr KapHo u aHamu3 ux CBOMCTB. AHAIMTUYECKOE BHIPAKEHUE
BTOPOTO 3aKOHAa TEPMOAWMHAMUKH. VI3MEHEHHe OSHTPONMMH B HEOOPATHUMBIX
nporeccax. DPunocopckoe M CTATUCTUYECKOE TOJIKOBAaHHS BTOPOTO 3aKOHA
TEpMOJUHAMUKHU. VI3MeHeHHne SHTponuu U pabOTOCTIOCOOHOCTh W30JIMPOBAHHOMN
TEPMOJUHAMUYECKON CUCTEMBL.



Tema 4. TepmoanHaMu4eckne nmpoueccol (2 4)

4.1 OOume wmeToAbl MCCIEAOBAaHUSA TMPOIECCOB HM3MEHEHUS COCTOSIHUS
pabounx Ten. [lomuTpomnesie  mpouecchl.  OCHOBHBIE — XapaKTEPUCTHKHU
MOJIMTPOTHBIX TporieccoB. M3o0pakenne B koopauHatax PV m TS. OcHoBHBIC
TEPMOJIMHAMHYECKUE MPOLIECCHl: H30XOPHBIA, H300apHBIN, HU30TEPMHUYECKUN U
annabaTHBIN - YACTHBIE CITydad MOJIUTPOITHOTO MpoIecca.

4.2 TepmoJIMHaMHYECKHE MPOIECCHl B peajbHBIX ra3zax W mapax. CBoiicTBa
peanbHbIX Ta30B. [lapel. OcHoBHBIE onpeneneHus. [Iponeccrl mapoodpa3zoBaHus B
PV u TS koopaunarax. Boasuoit map. Ilonsitue 06 ypaBHeHun BykanoBuua -
HoBukoBa. YpaBuenue boromo0oBa - Maitepa. TepmoauHaMmuyeckue TaOIHIIbI
BOJbl U BoasHoro mapa, PV, TS, HS, muarpammbel BoasHOoro mapa. Pacuer
TEPMOJIMHAMHYECKUX TMPOIECCOB BOJSHOTO Iapa ¢ MOMOIIb0 Tadmuiy u HS -
JarpaMMel.

Tema 5. Bnaxkublii Bo3ayx (2 4)

Onpenenenue mnoHATHS  "BilaxHbid  BO3AyX'. (OCHOBHBIE BEJIWYUHBI,
XapaKTePU3YIOIINE COCTOSHUE BIAKHOTO Bo3ayxa. Hd - nmarpamma BiakHOTO
BO3/lyXa. Pacdyer OCHOBHBIX IPOLECCOB BJIAXKHOIO BO3AyXa (TIOIOTPEB, CYIIKA,
CMECH BO3/lyXa U Pa3INYHbIX 1APOB).

Tema 6. LIuKJIBI X0JIOAWIBLHBIX YCTAHOBOK (2 1)

6.1 Knaccudukaiuys XonoamibHbIX yCTaHOBOK. Paboune Tena. XoaoauabHbIHI
KO3(GUIIMEHT U XOJIOAOTPOU3BOIUTEILHOCTh. [IUMKI BO3AYIIHOW XOJOIUILHON
ycTaHOBKHU. [{MKJIBI MapOBBIX KOMIPECCOPHBIX XOJOAUIBHBIX YCTaHOBOK. [loHsATHE
00 a0COPOIIMOHHBIX U MAPOIKEKTOPHBIX XOJOJIUIBHBIX ycTaHOBKax. [lomyuenue
CKIKEHHBIX Ta30B. OONMe MPUHIUIBI U CHOCOOBI JTOCTHKEHUS CBEPXHU3KUX
TEeMITepaTyp.

6.2 TepmoTpanchopmMaTopsl. CymHOCTb TepMoTpaHchopmanmu,
kod(durreHT mnpeoOpa3oBaHuUs TEIMIOTHL. [[MKIBI TOHMKAIOIMIETO W TIOBBI-
maromiero TepMorpancdopmaropa. LMKIBI COBMECTHOTO TOJNYYCHHS TEIIJIOTHI U
X0JI0/1a.

PA3JIEJI II. Teopusi Tensioo0MeHa (8 1)

Tema 1. OcHOBHbIE TOHAATHS W OMNpe/leeHUs] TEOPUM TemJa000MeHa.
TemonpoBogHOCTD (2 1)

1.1 TlpenmeTr m 3amauv TEOpPUHM TeEIJIOOOMEHA. 3HAYEHUE TEIJI00OMEHa B
MIPOMBITIUICHHBIX Tporieccax. OCHOBHBIC TTOHATHUS U OmNpeeeHus. Bumbl mepenoca
TEIJIOTHI: TEIUIOMPOBOIHOCTh, KOHBEKITUS U n3nydeHne. CII0KHBINA TEIII000MEH.

1.2 OcnoBHble TOHATHS W omnpeaencHus. 3akoH Dypwe. Koaddurment



TEIUIONPOBOAHOCTU. MeXaHU3MBbI MEpeaadyu TEIUIOThl B METAIUIAX, JUAJICKTPUKAX,
MOJIYIPOBOJHUKAX, JKUAKOCTSX U razax. JuddepeHnuaisHoe ypaBHEHUE
TEIUIONTPOBOJHOCTH. YcnoBus OJTHO3HAYHOCTH. Koaddpurument
TEIUIONTPOBOHOCTH.

1.3 TemnonpoBOAHOCTb MPHU CTAMOHAPHOM pEXHUME. TermonpoBOIHOCTD
OJIHOCJIOMHON W MHOTOCJIOMHOM TIIIOCKOHM, IUIMHIAPUYECKOW M chepuuecKou
CTEHOK IpY IPaHUYHBIX YCIOBUAX | pona.

1.4 HecraunoHapHbIi IpOLECC TEIIONPOBOJHOCTH. MeToibl pereHus 3a1ad
HECTALIMOHAPHOW TEIUIOIPOBOAHOCTH: METOJ PA3JACICHUs INEPEMEHHBIX, METOJ
UHTErpajabHOTO mpeodpazoBanusi dDypre, Meron Jlammaca. MeTon KOHEYHBIX
pazHocTteil. OxnaxaeHue (HarpeBaHHe) HEOTPAHUUYECHHOW TUIACTUHBI, IUIUHIpA U
miapa Opu TpaHWYHbIX ycnoBusAX |, 2 m 3 poma. HecraunmoHapHbI Iporecc
TEIUIONPOBOJHOCTH B TEJIAX KOHEYHBIX PA3MEPOB.

Tema 2. KoHBeKTUBHBIH Tenj000MeH (2 1)

2.1 OcHoBHBIC TIOHATHS W ompenencHus. YpaBHenne HproTona -Puxmana.
Kosddumument Ttemnoornauu. JuddepeHnuanbaplie ypaBHEHUS TEIIOOOMEHa:
YpaBHEHHE JBUKEHHUS BsI3KOM xuakoctu (ypaBHeHue HaBbe - CTOKCa), ypaBHEHHE
TEIJIONPOBOJAHOCTH ISl MOTOKA JBIDKYIICHCS KuakocTu (ypaBHeHue Dypbe -
Kupxroda), ypaBHeHHE TEIUIOOT/Ia4yM Ha TpaHUIE MOTOKA U CTEHKH (ypaBHEHUE
buo - ®ypbe), ypaBHEHHE 3aKOHA COXPAHEHUS, OJHO3HAYHOCTH K
nuddepeHranbHbIM YPaBHEHUSIM KOHBEKTUBHOTO TETIOOOMEHA.

2.2 OcHoBbl Teopun nomo0us. OCHOBHBIC OMpEACICHHS. Y CIIOBUS MOI00MS
¢usnueckux sasinenuil. [IpeoOpazoBanune nopodus. KpurepuanbHble ypaBHEHUS.
Onpenensrome  kpurepuu. Merton MonenupoBaHusd. DuU3NUecKuil  CMBICI
OCHOBHBIX KpUTepHeB 1moaoous. [loHsTHe 0 MaTeMaTUHYECKOM MOJICTUPOBAHUH.

2.3. TermmooOMeH mpu U3MEHEHUHU arperaTHOr0 COCTOSHUS, TETIO0OOMEH Mpu
KUIIEHWH;, MEXAaHU3M TMpolecca MPU My3bIPpbKOBOM M IUICHOYHOM PEXUMAX
kunenus. Kpusucel kunenus. Teroornaya mpu My3bIPpbKOBOM M IJIEHOYHOM
KUTICHUH KUIKOCTH B 00JibIIoM oObeMe. PacueTHbie ypaBHEHUS ISl OTIPEIEIICHHUS
kodhdumnmenta TerooTnauu. [ly3plppbKOBOE U ITUICHOYHOE KHUIIGHUE TPHU
BBIHY)KJICHHOM TE€UeHUU B KaHasax. OCHOBHBIE PEXKHUMBI T€UEHHUS NBYX(a3HOTO
MOTOKa B BEPTUKAJIBHBIX W TOPU30HTAJIBHBIX KaHamaX. TemiooOMeH Mpu
KoHJieHcaruu. IlineHouHas uW KamejnbHas KOHJEHcaluu. TerooTnada Mpu
KOHJICHCAIIUU YHCTHIX TapoB. PacueTHbie ypaBHEeHMs KOd(PhULIMEHTA TEIIO0TAauN
JUIST  BEPTUKAJIBHBIX M TOPU3OHTAIBHBIX TpyO. DakTOphbl, BIUAIONIUE HAa
TEII000MEH IIPU KOHJEHCAIIMHM YUCTHIX MTAPOB U MAPOB U3 MAPOBBIX CMECEH.

Tema 3. Tenoo0MeH u3inydyenuem (1 1)

OO1ue NOHATHSA U ONPEENICHNUS; TEIIOBOM OalaHC JIy4HCTOTrO TerI000MeHa.
3aKOHBI TEIUIOBOTO H3JIyuyeHHUs. TerIooOMEH H3Iy4eHHEM MEXIy TellaMHu,
pa3zielICHHBIMH MPO3PAvYHON Cpenoi; KodhGHUIHEHT 00IydYeHHOCTH; TeITI000OMEH
MEXIy TelaMH, MPOU3BOJIBHO PACIOJIOKEHHBIMA B IMPOCTPAHCTBE. 3allUTa OT
u3nyyeHus. M3nydenue razoB. TemooOMeH H3IydeHHMEM B TOMKAaxX M KaMepax
CTOpaHUS.



Tema 4. Tensonepenayda (1 4)

Crnoxubiii TerooomeH. Temonepenaya yepes3 MIOCKYIO, HHJIMHIPUYECKYIO,
chepuueckyro U opebpeHHyro cteHku. Koaddunuent rtemnonepenauu. I[lytu
WHTCHCH(UKAIIMK  TIpollecca Teruionepenadyn. TeruioBas — m3omsius. Beioop
MaTeprajga TEIIOBON W3OS,

Tema 5. OcHOBBI pacuera TENJI000MEHHBIX ANNAPATOB (2 )

Haznauenune, xknaccuukamust W CXeMbl TEIJIOOOMEHHBIX —ammapaToB.
[TpuaIMn pacyera TerI00OMEHHBIX anmapartoB. CpeqHuil TeMrepaTypHbBIH HAmmop.
[Ipumenenne OBM nns pacyera, MOJEIMPOBAHHMS M ONTHMHU3ALUUA IMPOLECCOB
TEIJI000MEHa B TEIJIOOOMEHHBIX armaparax.

CriocoObl MHTEHCU(HUKALIMY TEMII000MEHa MPU OAHO(DAZHOM TEUEHHUH T'a30B U
KHUJKOCTH, IpM  KWIIEHWM W KOHJEHCAalMW  I[PUMEHHUTEIBHO K
BbICOKO?((DEKTUBHBIM TEIJI0O0OMEHHBIM annaparaM. CoBpeMeHHbIE KOHCTPYKLIHUU
TpyOUaThIX M IUIACTUHYATBIX TEIUIOOOMEHHBIX ammapaToB. MeTOIbl OLEHKU
3¢ (HEeKTUBHOCTH MHTEHCU(UKALIMK TETIJIO0OMEHA U ONTUMM3aLUs TEIII000MEHHBIX
anmnaparos.

Il. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOH YACTHU KYPCA

Ipakruyeckue 3ansiTus (54 yac.)

IIpakTnueckoe 3ansaTue Ne 1.

Onpenencaue nokazaress aguadaTel Bo3ayxa (6 d.)

IIpakTnueckoe 3ansaTue Ne 2.

VYpaBHEHHUE COCTOSIHHS PealTbHBIX ra30B (6 4.)

IpakTnueckoe 3ansitue Ne 3.

OnpenencHue cpeaHel MacCOBOM N300apHOH TEIIOEMKOCTH Bo3myxa (6 d.)
IIpakTnueckoe 3ansaTue Ned.

N3zyuenue padboTsl TeroBoro Hacoca (5 4.)

JlaGopaTopnasipaGoTraNe5.

Omnpenenenve KO3PPUIMEHTa TEMIONPOBOIHOCTA TEIIOM3OJISALIMOHHBIX

MaTepUajaoB MeToI0M TpyObI(7 1.)



IIpakTnueckoe 3ansaTue Ne 6.

OnpeneneHrne  TEIUIONPOBOJHOCTU  TBEPABIX  MATEPHATIOB  METOAOM
IUTACTHHBI IPY UMUTALMOHHOM MOJIEJIMPOBAaHUM IIpoliecca TermiooomeHa (64.)

IIpakTH4yeckoe 3ansitue Ne/.

HccnenoBanne TEIUIOOTHAYM TPU  €CTECTBEHHOM KOHBEKIMHM  OKOJIO
TOPU30HTAJIBHOTO LIWJIMHAPA METOIOM UMUTAILMOHHOTO MOJIEIMPOBAHUS IIpolecca
TerrooomeHa (6 4.)

IIpakTHyeckoe 3ansitue Ne§.

HccnepoBanne TEMJIOOTIAaYyd TPH  €CTECTBEHHOM KOHBEKLIHMH  OKOJIO
BEPTHKAIBHOTO LUJIMHApPA METOJOM HWMHUTAIMOHHOTO MOJETHPOBAHUS Ipoliecca
Terutooomena (64.)

IIpakTnueckoe 3ansaTue Ne9.

HccnenoBanne paboThl TEMJIOOOMEHHOIO amnmapara HOpU HWMUTAUOHHOM

MojaenvupoBaHuu (6 4.)

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHOU paboThI
oOyyaromumxcs 1o aucturuinie « TermnotexHukay npeacTtasieHo B [Ipunoxenun 1
1 BKJIIOYAET B ceOs:

v mnaH-rpauK BBIIOJHEHHWS CAMOCTOSTENLHOM pa0OTHl 10 AMCLUILIMHE, B
TOM YHUCJIE MPUMEPHBIE HOPMBI BPEMEHH HaA BBIMOJIHEHUE MO KaXIOMY
3aJIaHUIO;

v/ TpeOoBaHMs K  NOPEACTABICHHIO ©  O(GOPMIIEHHIO  PE3YJILTATOB
CaMOCTOSATENbHON pabOThI;

v’ KPHUTEPHHU OLCHKH BBITOJHEHUS CAMOCTOSATEILHOM paboOTHI.

IV. KOHTPO.JIb JOCTHKEHUS LEJENA KYPCA

No Konrponupyembie Kotp! 1 aTans! popMUpoBaHHs O1leHOYHbIE CPECTBA
/1 pasielsl AUCIAIUTHHBL KOMITETEHITUI TeKyImi TPOMEKyTOTHas
KOHTPOJTh arTecTanys
1 Texauueckas IIx-19 YO-1 VO-1
3Haer METOJIBI




TEPMOJMHAMHKA MPOBEICHUE (Bompocel st | Bompocsr k

HU3MEPCHUI u | Texkymen 3K3aMEHY
HaOJIIOAEeHUIT OPOBEPKH K
MPOIIECCOB u pemenus | PA3ACTY 1))
CTOSIIHNX 3amay c | HP-6
HCIONBb30BaHHEeM MeToa0B | (1aboparop-
TEPMOJANHAMUKHN U TECOPHUH | HpIe pa60T},1
TEMmIoo0MeHa. Ne 1,2,3,4)
TFOTOBHOCTBIO Y4acTBOBATH
B pa3paboTKe MPOCKTHOH H
paboueit TEXHUYIECKOM
JIOKYMCHTAIHH
YMeer aHanM3UpoOBaTh U
0000111aTh YaCTHBIC 3a1a4U
B 00IIME 3aKOHEI.
Bnaneer MEeTOoJaMu
OIITUMU3ALINU peuicHusA
TCILNIOTECXHUYECCKUX u
TEXHOJIOTHYECKUX 3a7ay.

2 Teopus TemmoodMeHa IIK-14 | 3maer w™ertomsl pemenus | YO-1 YO-1
3a7a4 npu (Bompocs! AJist Bompocs! k
MO/JICTTUPOBAHHUI TeKymiei JK3aMeHy
MPOLIECCOB  TEMJIO- U | MPOBEpKH K
MaccorepeHoca B | paszmeny 2)
OMOTEXHOJIOTHYECKUX / | TIP-6
TEXHOJIOTHYECKUX (;maboparop-
nporeccax. HbIE PabOThHI
VYmeer 0600mars mannsie | Ne 5,6,7,8,9)
u HCIIOB30BaTh
MPpaKTUICCKUEC 3HAHUA JId
UCCIICIOBAHUS,
pa3paboTKu M pearn3anuu
TEXHOJIOT U B
npoQeCcCHOHATBHOM
JIeSTEIbHOCTH c
MPUMEHEHUEM
COBPEMEHHbBIX cHCTEM
ABTOMATH3HUPOBAHHOTO
MIPOEKTUPOBAHHUSI.

Brnaneer HaBBIKAMU
HCIIOIb30BAHUU
UCIIOJIb30BaAHHS
CHEHATA3UPOBAHHOTO
NIPOTPaMMHOTO
obecrieueHus sl pacyera,
MOJICIAPOBAHUS u
ONTUMHU3alIU  TTPOLECCOB
TErmI000MeHa B
TETI00OMEHHBIX
anmaparax npu
OCYIIIECTBIICHUH
TEXHOJIOTHYECKUX
MPOIIECCOB

B npodeccrnoHaNbHOMI
JCSITETIBHOCTH.

TunoBsie BOMPOCHI MO pazjesiaM Kypca U BOIPOCHI K AK3aMEHY, KPUTEpUU U

IIOKa3aTcIu,

HEO0XOIMMBIE

JUIT  OLICHKHU

3HAHUM,

YMEHUMN,

HaBBIKOB
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XapaKTEPHU3YIOMINE 3Tanbl (HOPMUPOBAHMSI KOMIIETEHIIMH B TPOIIECCE OCBOCHUS

oOpa3oBaTensLHOMN MPOTrpaMMBbl, TipeicTaBieHb! B [Iprioxernn 2.

V. CHIUCOK YUYEBHOM JIUTEPATYPbHI U UH®OOPMAIIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa

1. Epodee B.JL., Ilpsxun A.C., Cemenon I1.JI., Termmorexnuka: yaeOHUK
J1s1 OaKajmaBpyuaTa U MarucTpaTypbl 0 UHKEHEPHO-TEXHUUECKUM HAIPABJICHUSIM:

[B 2 4.] Tom 1. Tepmoaunamuka u Teopust TerioooMena, Mocksa, IOpaiit, 2017. —

308 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU

2. Mumynekun C.1O., Tepmoaunamuka. Kypc nekmuit: yue6Hoe mocoodue,
Vnan-Yms, WsnarensctBo bypsarckoro VYuusepcutera, 2017. — 107 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:848381&theme=FEFU

3. Jlamxko B.U., TeopeTnueckue 0CHOBBI TEIUIOTEXHUKH: Y4eOHOE mocodue,
Mockaa, Nuppa-M, 2015. — 328 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU

4. Kopobxo B.U., bproxanos O.H., OCHOBBI THAPABINKU U TETUIOTEXHUKU:
y4eOHUK JJII CpelHero npodeccCHoHaIbHOrO 00pa3oBaHus, MockBa, Akaaemus,

2014. — 240 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU

5. Illatpor M.I'., UBanoB W.E., TemnorexHuka: y4yeOHHUK JJiS BY3OB,
Mockaa, Axkanemus, 2013. — 288 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU

6. 3amanee, 3.X. OCHOBBI THAPABIMKUA U TEIJIOTEXHUKU [DJICKTPOHHBIM
pecypc]: yaeonoe mocobue / 3.X. 3amaneeB, B.H. [Tocoxun, B.M. Yedanos. —
Onextpon. gaH. —  Cankr-Ilerepbypr:  Jlams, 2014. - 352 c.
https://e.lanbook.com/book/39146

7. Tlmakynos, B. K. OcHOBBl nuHaMuueckoW OMOXMUMHH [DIEKTPOHHBIN
pecypc]: yuebnuk / B. K. Ilnakynos, }O. A. Hukonaes. — M.: Jloroc, 2010. — 216
c. http://znanium.com/bookread2.php?book=469367



http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:848381&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU
https://e.lanbook.com/book/39146
http://znanium.com/bookread2.php?book=469367

8. Kpyrnmos, TI'.A. Temnorexauka [DIEKTpOHHBIH pecypc|: ydeOHOe
noco6ue / I'.A. Kpyrnos, P.1. bynrakosa, E.C. Kpyrnosa. — DnekTpoH. aaH. —
Cankr-IlerepOypr: Jlanb, 2012. — 208 c. https://e.lanbook.com/book/3900

JlonosiHUTEIbHAS 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 TerutoTexHuku (KpaTkwii xypc):
yaebHoe nmocobue / [TerpozaBojack: M3a-so [erpl'V, 2008. — 172c.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika?2/total.pdf

5. Konomanos, B.W., IlaxomoB A.H., T'aranosa H.II.,, Kommyx A.H.
MeTonpl pelieHus 3aaad TervlonepeHoca. TeraonpoBoaHOCTy U Auddy3us B
HETMOJBWKHOU cpenie: yueOHoe nocodue / TamboB: U3a-Bo TamO. roc. TexH. yH-Ta,
2005. - 80 c.

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

7. CemenoB, b.A. UHxeHepHBII 53KCIEPUMEHT B MPOMBIIUICHHON
TEIUIOTEXHUKE, TEIJIOIHEPIETUKE U TEIJIOTEXHOJIOTHUAX [DIEeKTpOHHBIN pecypc] :
yaeOHoe nmocodbue / b.A. CemenoB. — DnektpoH. naH. — Cankrt-IlerepOypr : Jlanb,

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

8. benses, B.C. MeTouku pacdyeToB TEIUIOTEXHUUYECKUX XapaKTEPUCTHUK
YHEPTrOAKOHOMUYHBIX 31aHUMN: ydueOHOe nocobue ISt BBICIIIETO
npodeccruonanbHoro odpaszopanus / B. C. benseB. — Mocksa: U3a-Bo Accouuanuu

CTpOWMTENbHBIX  By30oB, 2014, — 268 c¢. (2 o9x3.) — Pexum pocrymna:

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

Ilepedyensb pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHeT»


https://e.lanbook.com/book/3900
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 HanuonanbHOro kKoMuTeTa Mo TemioMaccooomeny (Poccuiickas
Axanemust Hayk «MexayHapoaHbId LEHTP MO TEIJIO- U MacCOOOMEHY»)
http://www.nchmt.ru/

2. Caiit TEITJIOTA — Bce mns TEINIOTEXHUKA U

TEITJIOOHEPTETUKA. TermnosHepreTuka, TeIIoCHa0XEeHUEe U TeTNIO0OMEH,

TEpPMOJIMHAMHKKA U Terionepeaaya http://www.teplota.org.ua/

3. Poccwmiickas rocynapcTBeHHas onbanoreka http://www.rsl.ru/

4. T'ocynapcTBeHHas MyOiIMYHAsi HAydYHO-TEXHHUYecKas Oubimorexka Poccun

http://www.gpntb.ru/

5. Hayunas snextpoHHas 6ubanoreka http://elibrary.ru/

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 obecneyeHmst
[IporpammHoe oOecniedeHue, JOCTYMHOE CTYACHTaM i BBIOJIHEHUS

HHAWBUYAJIbHBIX SaﬂaHHﬁ, a TaKXKC IJIA OpraHu3alun CaMOCTOSITCJIbHOM pa6OTBII

Aynurtopus, TlepeueHb IPOrpaMMHOI0O 0OeceueH s
KOJIMYECTBO pabounX
MECT
Kommbrotepusiii knace | — MicrosoftOfficeProfessionalPlus 2016 — odwucHblii  naker,
KaespbI BKJIIOUAIONIMM  TIpOrpaMMHOE  obecrieueHne Juis  paboThl ¢

TennosnepreTuku u
TEIJIOTEXHUKH,
Aynuropus E-559 a,

Pa3IUYHBIMU THUTIAMH JIOKYMEHTOB (TEKCTaMH, JJICKTPOHHBIMHU
Tabnuuamu, 6a3aMu JaHHBIX U Jp.);

Aynutopus E-559 r — 7Zip 9.20 - cBoOOmHBINA (HaiyIOBBI apXWUBATOP C BBICOKOM
CTEIEHBIO CKATHS TaHHBIX;
— AdobeAcrobatXIPro — maker mnporpamMMm s CO3JaHUS H

MIPOCMOTpA EKTPOHHBIX MyOsnkanuii B popmate PDF;

— AutoCAD 2017 - tpéxmepHas CUCTeMa aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHMS U YEPUCHHUS;

— WaterSteamPro — cBoiicTBa BOJIbI M BOASHOTO T1apa;

— WinDjView 2 — makeT mporpamm Jjisi CO3JIaHHs M IPOCMOTpa
ANEKTPOHHBIX MyOnukanuii B popmare DIVU;

- KOMIIAC-3DV16 xX64 TpEXMEpHast cucrema
aBTOMATHU3MPOBAHHOTO TPOEKTUPOBAHMS U YEPUECHMUS;

— IIK «Koncynbrant Ilmtoc» - oducHBI MakeT HOPMaTHUBHBIX
JTIOKYMEHTOB;

— IIK «C Texakcnept 6.0» - opHCHBIM MakeT HOPMAaTHBHBIX
TEXHUUYECKUX IOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT NpUKJIaJHBIX MPOrpamMM JUIst
pelIeHns 3a/1a4 TEMJI0IHEPTETHKH.

HpI/I YTCHHH JICKIIMOHHOI'O KypCa MCIIOJb3YCTCA KOMIIBIOTCpHAA TCXHUKA JJIs

JEMOHCTPALMH CHAWI0B € MOMOILBIO IPOrPAMMHOIO PUIIOKEHUS:


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.
Jl1ig pacchUIKU y4eOHBIX MaTEepHUaIoB U JPYroil HHPOPMAIUH UCIIONb3yeTCs

anextporHas mouta MicrosoftOutlook, noctynHast B muunoM kabunere JIBOY.

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJINHBI

JIns  ycnmemHoro OCBOEGHMS JUCHMIUIMHBI " T€IUIOTEXHUKA" CTYIEHTY
HEOOXOJMMO TIIATEIBHO H3YYHUTh TEOPETUUYECKUU MaTepuan MPOCITyIIaHHBIA B
JIEKLIMOHHOM Kypc€ Ha ayJWTOPHBIX 3aHATHAX, IOCIE€ YEro O3HAKOMUTBCA C
TEOPETUYECKHUM MarepuajoM B Y4YeOHHMKaX U YYE€OHBIX TNOCOOMSX, a TaKKe
KeJIaTeIbHO NO3HAKOMUTHCS C MYOJUKALUAMU B IEPUOJUUECKUX U3JaHUSIX.

3aTpaTbl BpEMEHM Ha OCBOCHHME TEOPETHYECKOTO Kypca 3aBHCST OT TOrO, KaK
aKTUBHO CTYAEHT paOoTan B ayAUTOpPHUH, CIyllas JEKLIHH U W3ydyas Marepuai Ha
nabopaTopHbIX paboTtax. HemoHsTHBIE BOMPOCH! AOHKHBI OBITH MPOpPabOTaHbl Ha
KOHCYIbTallMsAX. B ciydae mpomycka 3aHATHA CTYOEHTYy MOTpedyercs
CBEpXHOPMAaTUBHOE BpEMs Ha OCBOCHUE IPONYLICHHOrO Marepuana. Jlus
3aKpEIUICHNs] MaTEpHUalla JEKIUA TOCTaTOYHO, IEPEJINCTHIBAsT KOHCIIEKT WU YUTast
€ro, MBICIICHHO BOCCTAHOBHUTH IIPOCIyLIAHHBIA Martepuan. Ui 3akpernsieHus
MaTepuaa Kypca HeoOXOQuMo mpopaboTaTh BOIPOCHI Ul CaMOIIPOBEPKU IOCTE
KKIOr0 TPOWIEHHOrO paslena IUCUUIUIMHBL. [lepedeHb BOIMPOCOB K KakKIOMY
pazneny npuseneH B [ Ipunoxxenun 2.

MeroanyecKkue peKOMEHAAlUH K BbINOJIHEHHIO JIA00OPaTOPHBIX padoT

Lenp 1a60paTOpPHOrO MPaKTUKYMa — 3aKPENUTh TEOPETUUECKUE MOJIOKEHUS
U3y4aeMOU HUCUUIUIMHBI, 03HAKOMUTh C METOJUKOW IOCTAHOBKU W ITPOBEICHMS
TEIJIOTEXHUYECKOTO AKCIIEPUMEHTA.

[lepen BbIIOMHEHHWEM JIA0OPATOPHBIX PAOOT CTYAEHT JOJDKEH TI0
PEKOMEHJIOBAaHHOUW JINTEPATYPE U3YUUTh TEOPETUUECKUN MaTEepHal, OTHOCIIIAKUCS

K JaHHbIM paboTaM. HemocpeACTBEHHO mepes BBIMOJHEHUEM KakJaoW padoThI



ClIeTyeT 03HAKOMUTHCS C OINBITHON YCTaHOBKOM, UETKO MPEICTaBUTH ce0e MOPsAI0K
MIPOBEJICHUS OIBITa U METOJUKY 00paOOTKH MOTYUYEHHBIX TaHHBIX, COCTABUTH TUIaH
BBITIOJIHEHUS PA0OTHI.

K pabote Ha 1ab0OpaTOPHBIX yCTAHOBKAX JOMYCKAIOTCS CTYJACHTHI, HIMEIOIINE
TEOPETUUYECKYIO TTOJATOTOBKY, MPOIIEAININEe HHCTPYKTAX M0 TEXHUKE 0€301MacHOCTH
U 3apEruCTPUPOBAHHBIC B )KypHAJIE HHCTPYKTaXa.

[Ipu BBIMIONIHEHUHU JTAOOPATOPHBIX PabOT 3amperniaeTcs BKIIOUATh CHUIIOBOE
o0opynoBaHue 0e3 pa3pelieHus npenoaaBaTesis Wiv JadbopaHTa.

B naGoparopuu CTYJAEHT BBINOJHSAET SKCIEPUMEHTAIBHYIO YacTh PabOThl U
YepHOBbIE (HEOOXOJMMBIC) pacueThl, IOCIE YEro MPOTOKOJ HAOIIOJCHUN U
YEepHOBUK pacyeToB IMpPEACTaBIseT mpenogaBaTento. PacueTsl HE0O0X0AUMO
BBINOJIHATH B cucteme CH.

OT4der O BBINOJIHEHHON paboTe NOKEH ObITh O(GOPMIIEH MHAWBHUIYATbHO
KaXXIbIM CTYJIEHTOM M JOJDKEH COJAEpKaTh HAa3BaHUE U LEdb pabOThI, KPaTKyIo
METOJUKY TIOCTAaHOBKM W TIPOBEACHHUSA OIbITA, NPHUHIUIMUAIBHYIO CXEMY
YCTaHOBKH, IPOTOKOJI SKCIEPUMEHTAJIBHBIX U PACUETHBIX JIaHHBIX B BHJIE
TaOJMILIbI, pACUEThI, TPAPUKHA U BHIBOBI.

MeToanyecKkue peKOMEeHAAlUH 0 MOATOTOBKE K IK3aMeHy

IlogroToBKa K SK3aMEHY OCYLIECTBISETCS HAa OCHOBE JIEKIMOHHOIO
MaTtepualia,Marepuaiia JIabopaTOPHBIX 3aHATUM C 00S3aTEIBHBIM OOpAIICHUEM K
OCHOBHBIMY4Y€OHUKaM Kypca. DTO HCKIIIOYaeT OIMOKM B MOHMMaHUM MaTepuaa,
o0JIeryaer ero OCMbICIEHHUE, a TaKKe MPOKOMMEHTUPYET MaTepuai npuMepamMu u
WJUTIOCTPALIUSIMU, KOTOPBIE B JIEKUUSIX HE MPUBOAMINCH. O0S3aTeIbHBIM YCIOBUEM
JIOTIyCKa K SK3aMEHY SIBJISIETCS BBINIOJHEHHE M 3alluTa J1abopaTOPHBIX padoTH

HaJIN4UEC COACPIKATCIBbHOI'O KOHCIICKTA HGKHHﬁ.

VIlI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

OcBocHue JAUCTUITIINHBI «TermnorexHuka» npeamnojgaract HMCIOJIb30BaHUC

MYJIbTUMEIUMHBIX YYEOHBIX ayJuUTOpUi BMECTHUMOCTbIO Oosiee 30 uyesoBek,



OCHAIICHHBIX COBPEMEHHBIMU TEXHHUYECKHMMH CPEICTBAMH U JIOCTYIIOM B CETh
Hutepuer. JlabopaTopHbie pabOThI MPOBOJSATCS B TaOOPATOPUH TEPMOJIUHAMUKU U
TEIJIOMacCOOOMEHa,  OCHAIIEHHOW  Ja0OpaTOpPHBIMH  YCTaHOBKaMH |
HKCMEPUMEHTAIBHBIM CTEHIOM JUJIsl IPOBEJCHHS J1a00paTOPHBIX paboT METoaaMu
UMHUTALMOHHOTO MOJICJIMPOBAHUsS TMpoIEeccoB. JlIs caMOCTOSTENbHONH pPabOThI

CTyACHTaM JOCTYIIHBI KOMIIBIOTCPHBIC KJIACCBI M YHUTAJIBHBIC 34JIbl Haquoﬁ

oubmuoreku [[BOY.

HaumenoBanue
000pYA0BAHHBIX NOMeEIEHH I

IlepeuyeHb 0OCHOBHOTO 000OPY/10BAHUSA

JlaGoparopus TEpMOIUHAMHKHI
U TerioMaccooOMena

CteHbl U1 BHIOTHEHUS 1TaO0PaTOPHBIX paboT

Aynuropus E559 6
KommnbroTepHsblil Ki1ace Momno6iox HP ProOmne 400 All-in-One 19,5 (1600x900), Core
Aynuropus E 559 1 i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,

DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
bit)+Win8.1Pro(64-bit),1-1-1 Wty

(64-

KommbroTepHsIii Kiacce
Aynutopus 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

Yuransusle 3aibl HayuyHnon
oubmmoreku JJBOY ¢
OTKPBITBIM JOCTYIIOM K (DOHTY
(xopmyc A - yposeHb 10)

Momno6iox 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

Cxkopoctb noctyna B Unteprer 500 MoOuTt/cek.

PaGoune  wmecta ans moged ¢ OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbSl  OCHAIIEHBl  JUCIUIEMU U
npuHtepamu  bpaiinsg;  000pyAoBaHBI:  MOPTATUBHBIMHU
YCTPOMCTBAMM ISl YTEHUs IUIOCKOINEUYATHBIX  TEKCTOB,
CKaHUPYIOIUMHU u YUTAIOIIUMHU MallluHAMHU
BUJICOYBEIIMUUTENIEM C BO3MOXKHOCTBIO PETYISLMHM I[BETOBBIX
CHEKTPOB; YBEIMUYMBAIOIIMMHU HIIEKTPOHHBIMU JIyIaMH H
YJIbTPa3BYKOBBIMU MAapKUPOBIIUKAMHU

MyneTMenniiHas ayJuTOpUH
E-933, E-934, E-433

npoektop 3-chip DLP, 10 600 ANSI-mim, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ »n. nmpuUBOAOM; KpEIJIEHWE HACTEHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mpocdeccuonansnas JXK-nanensb
47", 500 Km/m2, Full HD M4716CCBA LG; moacucrema
BUJICOUCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;

nojicucTemMa BUJICOKOMMYTAIUH; nojicucTeMa
ayIMOKOMMYTaIU1 " 3BYKOYCHJICHUS; oJicucTeMa
WHTEPAKTUBHOTO YIPAaBIICHHUS; OecrpoBOIHBIE JIBC

oOecrieyeHbl cucTeMoil Ha 06a3e Touek moctymna 802.11a/b/g/n
2x2 MIMO(2SS)
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Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH padoThI O IMCHMILIMHE

z

Hara/cpoxkn Bun camocrositesibnoii | Ilpumepnbie ®opMa KOHTPOJISI

n/n BbIIIOJIHEHHU S padoThI HOPMBbI

BpeMeHH Ha

BBINOJIHEHHE,
qac

1 1-10 nenens popaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JICKIMIA U Y4eOHYIO
JUTEpaTypy 1o paszeiny |
Texuuueckas
TEPMOIMHAMUKA
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[MOArOTOBUTHCH K 3amure | 10 T1P-6
1a00paTOPHBIX padOT
Nel,2.3.4

2 11-18 nepens npopaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JEKIHHA U y4eOHYIO
JUTEpaTypy no pasaeiny 2
Teopus TemoooMeHa
OTBETUThH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[IOATOTOBUTHCH K 3amure | 11 T1P-6
71a00paTOPHBIX padOT
Ne5,6,7,8,9

Opranuzanusi caMOCTOSITEIbHONH pabOThl MPOU3BOJUTCS B COOTBETCTBUU C
rpadukomM ydeOHOTrompoIecca U MmiaH-rpadUKoOM BBITIOJIHEHHUSI CaMOCTOSITEIILHON
paGotel. CamocTosTenbHasE paboTa CTYAEHTOB IO Kypcy «TemnorexHuka
npeHa3HavyeHa Jig BHEaAyJIUTOPHOM pPaOOThIM HEOOXOauMa ISl 3aKpEIUICHUs U
yIIyOJieHUs] 3HaHWM, TIOJNYYEHHBIX Ha ayJAUTOPHBIX 3aHATHUAX, IMOU3YUYEHUIO
JOTIOJTHUTENBHBIX Pa3/I€I0B AUCIUIUIMHBI, 3aKPEIJICHUIO MPAKTHYECKUX HABBIKOB
JUCUUIUIMHBL, a TakXKe MJIS Pa3BUTHS y CTYIEHTOB TBOPYECKUX HABBIKOB,
WHUIMATUBBI, YMEHUSI OPIraHU30BATh CBOE BPEMS.

CamocrosiTenbHasi paboTa BKIIOYAET MPOpabOTKY TEOPETHUYECKOTO Kypca,
OLIEHKY COOCTBEHHBIX 3HAaHUN MpPH TOMOIIM BOMPOCOB HJsi COOEceqOBaHMS
(ITpunosxenue 2).

Kpurtepuu onieHku (MUCbMEHHBII 0TBET)

v 100-86 OamnoB - ecnd OTBET TMOKa3blBaeT TIJIyOOKOe U
CHCTEMaTHYECKOe 3HaHUE BCET0 MaTepualia Mo MpoBepsIeMOMY pa3lielny Kypca
U KOHKpeTHOro Bompoca. CTyneHT AEeMOHCTPHpPYET CBOOOJIHOE BiaJCHHE
HAayYHBIM  SI3BIKOM M  TEPMHUHOJOTHEH  COOTBETCTBYIOLIETO  pasneia



TUCHMIUIMHBI, 3HAHWE OCHOBHOM  JHUTEpaTypbl W  3HAKOMCTBO C
JOTIOJTHUTENIBHO PEKOMEHJIOBAHHOM JUTEpaTypoil, yOeIUTEeIbHO H3jaraet
OTBET.

v 85-76 - OamnoB - 3HAaHME OCHOBHOTO  COJCpP)KaHHS
IPOBEPSIEMOTO pa3zzesia Kypca, yMEHUE aHAIU3UPOBATh OCHOBHBIE TTPOOIIEMBI
B paMKax pasjeia IWCUUIUIMHBI; 3HAHWE BaXXHEHIIMX paboT W3 CIHCKa
PEKOMEHIOBAaHHOW JUTEpaTyphl. B 1enoM JOrMYeckr KOPPEKTHOE, HO He
BCEr/1a TOYHOE U apTyMEHTHPOBAHHOE U3JI0KEHHE OTBETA.

v 75-61 - Gamn — MOBEPXHOCTHBIC 3HAHMS BAKHEHIIMX Pa3/eiioB
IporpaMMbl M COJIEpKaHUsS pasjliesia JEKIUOHHOTO Kypca; 3aTpyJAHEHHUs ¢
UCIIOJIb30BAaHUEM  TEPMHUHOJOTUM  y4€OHOM  JUCHMIUIMHBL,  HEMOJHOE
3HAKOMCTBO C PEKOMEHJIOBAHHOW JINTEPATYPOM; YACTUYHBIE 3ATPYAHEHUS C
BBITIOJTHEHHEM TPEIyCMOTPEHHBIX TMPOTpaMMON  3aJaHWif, CTpeMIICHHUE
JIOTHYECKH OMPEIEICHHO U MOCIE0BATEIFHO U3II0KUThH OTBET.

v 60-50 6amioB — HE3HAHUE, TUOO OTPHIBOYHOE MPEICTABICHHE O
npeaMeTe Kypca B paMKax ydyeOHO-IPOrpaMMHOTO MaTepuaia; OTCYTCTBHUE
JIOTUYECKOM CBSI3U B OTBETE.
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Hacnmopt ®OC

10 AUCHUIIIINHC «TermnorexHuka»

Kon n popmyimmpoBka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEeHI[MH
I1IK-14 rOoTOBHOCTBIO 3Haer Meroapl peumieHMss 3aJad  [OpU  MOJEIUPOBAHHUU
HCITIOJI30BaTh MPOIECCOB TEINIO- u MaccornepeHoca B
COBPEMEHHBIE CUCTEMBbI OMOTEXHOJIOTHUECKUX / TEXHOJIOTUIECKUX MPOIIeccax.
ABTOMATU3UPOBAHHOIO | Yy\eer O6001IaTh JaHHBIE U UCIIOIB30BATh MPAKTHYECKUE
IPOCKTHPOBAHUA 3HAHUS JJIS UCCIIEN0BAHNS, pa3pabOTKU U pealn3aluu

TEXHOJIOTHH B MPOPECCHOHATBHOMN JAEITETLHOCTH C
MIPUMEHEHHUEM COBPEMEHHBIX CUCTEM
ABTOMAaTU3UPOBAHHOTO IMPOCKTUPOBAHUSI.
Bnaneer HaBpikamMu  UCIONIB30BaHUS  CHEUUAIU3UPOBAHHOTO
MIPOTrPaMMHOTO obecreueHHs JUISE pacuera,
MOJICTTUPOBAHUS n ONTHMH3ALUH MIPOIIECCOB
TEIJI000MEHa B TEIUIOOOMEHHBIX —ammaparax Mpu
OCYLIECTBJICHUU TEXHOJOTUYECKHUX MTPOLIECCOB
B NMPOeCCUOHAITBHOM JIEATETLHOCTH.
T1K-19 roTOBHOCTEIO 3Haer Meroasl mpoBeNeHUE U3MEpPEHUM U HaOII0IeHUN
y4acTBOBaTh B MPOIECCOB TEINIO- u MaccorepeHoca B
pa3paboTKe IPOSKTHOM OMOTEXHOJIOTHYECKUX / TEXHOJOTHYECKHX IpoIeccax,
u paboyeit COCTaBJICHHE OMUCAHUS TPOBOJAUMBIX MCCIICI0OBaHUIM
TEXHIYECKOU YMeer [MoaroraBnuBare JaHHBIE Ul COCTaBIEHUS 0030pOB,
AOKyMCHTALIMN OTYETOB U HAYYHBIX MyOIHKAIHi
Bnaneer HaBpikamu cocTaBieHHe OT4YETa MO BBIOJIHEHHOMY
3alaHUI0, y4YacTHE€ BO BHEJIPEHUU pe3yJIbTaTOB
UCCIIEIOBaHUM U pa3paboToK
Ne Kontpomupyem Kopap! 1 stamns! hopmupoBanus Or11eHOYHBIE CPECTBA
/i bl pazJienbl KOMIIETEHIIUH TeKywwuit POMEXKYTOUHAS
AUCHUILTAHBL KOHTPOJIb aTTecTanus
1 Teopus IK- Meroasl  pemenus 3azad npu | YO-1 YO-1
Tera000MeHa 14 MO/IE/IMPOBAHNH TIPOLIECCOB TEIUIO- | (BOMPOCHI VI | Bompoch K
51 MaccoIlepeHoca B | Texyuiei K3aMeHy
OMOTEXHOIOTHIECKHUX /| IpoBepKH K
TEXHOJIOTHYECKHX TPOIeccax. pasneny 2)
06006mmaTh JaHHBIE U UcTIONb30BaTh | [1P-6
MPaKTUYECKNE 3HAHUS g | (fmraboparop-
UCCleNoBaHus,  paspaboTKu W | HbIe paboThI
peanuzanuu TEXHOJIOTUH B | Ne5,6,7,8,9)

CUCTEM

MPOQpECCUOHANBHON IEATEIFHOCTH
C TpPUMEHEHHEM COBPEMEHHBIX
aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHMUSI.

Hasrikamu
CHCIHATH3UPOBAHHOTO

MPOTpaMMHOT0 OOeCIeYCHUs s
pacdera,
ONTUMHU3AIUU MIPOIIECCOB
TeIiooOMEeHa B  TEIUNIOOOMEHHBIX

HCIIOJIb30BaHUsA

MOACIUPOBAHUA u




ammaparax Ipd  OCYIIECTBICHUU
TEXHOJIOTHYECKUX MPOIIECCOB
B npodeccuoHaIbHOM
JIEeSATEITHBHOCTH.
2 Texunueckas TIK- 3Haer METOIBI mpoBeaenue | YO-1 VO-1
TepMOJUHAMUKA 19 M3MEPCHUI u HaOMIOACHUH (Bompocsl 1yt | Bompockr k
MPOLECCOB M PEWICHAS CTOAMMX | regyrreii JK3aMeHy
3a/1a4 C UCIOJh30BAaHHUEM METOJIOB
MPOBEPKH K
TEePMOJANHAMHKHI TEOpUH
TeII000MeHa. pasneny 1)
TOTOBHOCTBIO y4acTBOBATh g | 11P-6
pa3paboTKe MpPOeKTHOH M paboueii | (Maboparop-
TEXHUYECKOHN TOKYMCHTAIIUU Hple  PabOTHI
YMeeT aHanu3upoBath U 0600math | No 1,2,3.4)
YaCTHBIC 3aa4d B OOIIIHME 3aKOHEI.
Brnageer MeromamMu ONTUMH3AIMU
pellicHHsT  TCIUIOTEXHUYECKUX U
TEXHOJOTHYCCKHX 3a7ad.

IIkaJia oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM
o AucuuIuiuHe « TenjiorexHuka»

Kon u Iranbl GopMHPOBAHUS KPHUTEPHH MoKa3aTeJ fasLIbI
¢opMyJIMpOBKA | KOMIETEHIINH
KOMIIETEHIINH
T1IK-14 METO/IbI pelIeHusl | 3HaeT METO/bl CIOCOOHOCTH 45-64
OTOBHOCTEIO 3aaq OpH | PEIICHUs 3a/1a4 IPH | aHATH3UPOBATH
MO/ICITUPOBAHUI MO/JICTTUPOBAHUU METO/IbI PEIICHUS
HUCIIOJIB30BAaThb
3HAeT MPOIIECCOB  TEILIO- MPOLIECCOB TEILIO- 3aj1a4 rnpu
COBPEMCHHBIC (moporop | Macconeperoca ¥ MAaccolepeHoca B | MOJIETMPOBAHHUH
CUCTEMBI N p OUOTEXHOIOTHYECKHUX |/ | OMOTEXHOJIOTHYECK | MPOILIECCOB TEILIO-
ABTOMAaTH3HPO L TEXHOJIOTHUECKHUX ux / M MaccorepeHoca B
BAaHHOT'O YPOBEHD) npoiieccax. TEXHOJIOTHYECKUX OHOTEXHOJIOTMIECK
nporeccax ux /
MIPOEKTUPOBAH
TEXHOJIOTHYESCKUX
s nporeccax
000011aTh TaHHBIE U yMmeeT 000011aTh CIOCOOHOCTH 65-84
UCII0JIb30BaTh JIaHHbIE U 000011aTh TaHHBIE
MPaKTHYECKUE 3HAHUS | MCIIOJIB30BaTh 1 HCTIOJIb30BAaTh
JUTSL ICCIIeIOBAHNS, NpaKTHYECKUEe NpaKTHYECKUEe
pa3paboTKu 1 3HAHUS AJIs 3HAHHUS JUIS
peanuzanuu HCCIIeI0OBaHNS, HCCIIeIOBaHNS,
TEXHOJIOTHIA B pa3paboTKu U pa3paboTKu 1
ymeer npodecCHOHANTBHOM peanuzanun peanuzanyn
(TIPOJBUHY | AEATENBHOCTH C TEXHOJIOTUI B TEXHOJIOTUI B
THIH) TIPUMEHEHHEM npodeccrnoHanbHOM | PO ECCHOHATBHO
COBPEMEHHBIX CHCTEM | JESATEIHLHOCTH C f JIeATeNBbHOCTH C
ABTOMATH3MPOBAHHOTO | TIPHMEHCHHEM PHMEHEHHEM
MPOEKTUPOBAHHSI. COBPEMEHHBIX COBPEMEHHBIX
CHCTEM CHCTEM
ABTOMATH3MPOBAHH | aBTOMATH3MPOBAHH
oro oro
POCKTUPOBAHHUS POCKTUPOBAHHUS




HAaBBIKAMH BJIaJieeT HaBBIKAMU | CIIOCOOHOCTb 85-100
HCITIOJIb30BAHUA HCIIOJIb30BaHUA HCIIOJIB30BaTh
CIIEIUAJTU3UPOBAHHOIO CIIETaIN3UPOBAHH CIIEIaIN3uPOBAHH
TPOTPaMMHOTO Oro MPOTPaMMHOTO | 0O€  TIPOTPAMMHOE
obecrieueHus s | obecrieueHust IS | oOecIieueHue I
pacuera, pacuera, pacuera,
MOICITUPOBAHUA U | MOACIUMPOBAHUA W | MOACIUPOBAHUA U
OIITUMU3aALIUN ONnNTUMU3aAIIUN ONnNTUMU3alIUN
BJIagcCT mpoueccoB IMpo1EeCCcoB IMpo1EeCcCcoB
(BBICOKHIA) | TemmoobmeHa B | TerooOMeHa B | TemaooOMeHa B
TEIMI000MEHHBIX TEMI000MEHHBIX TEMI000MEHHBIX
anmaparax npu | anmaparax Ipy | ammaparax npu
OCYyHICCTBJICHUU OCYIICCTBJICHUU OCYIICCTBJICHUU
TCXHOJIOTHYCCKUX TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHUX
TIPOIECCOB TPOIIECCOB TPOIIECCOB
B IpodeCcCHOHATBHOM B B
JIeATEIbHOCTH. npodeccHoHanbHON | MpodecCHOHANTBEHO
ACATCIBHOCTH. " JACATCIIbHOCTH.
I1K-19 METOIbI 3HaeT  METOJbI | COCOOHOCTE 45-64
TOTOBHOCTBIO MpOBEJICHUE MPOBEJICHUE AHATN3HPOBATR
y4acTBOBAaTh B U3MepeHuit u | mmepennii  n | MCTOABL
paspaboTke Habro IeHuit HaOITIO ICH U TpOBEICHHUE
HPOEKTHOM U HPOIIECCOB  TEMIIO- | IPOIIECCOB M3MCpCHUM U
paboueii U MaccoIepeHoca B | TEIIo- y | HaOmoeHmi
TEXHHYECKON OMOTEXHONIOTHYECK | MaccomepeHoca | POLECCOB
JOKyMeHTaluu | 3HACT ux /B TCIIT0- n
(IoporoB | texmomoruyeckux | GuoTexmonmoryy | Macconeperoca
BbIH MpOoIIECCax, €CKHUX /B
YPOBEHB) | cocTaBiIeHHe TexHoMorMYecky | OHOTEXHONIOTHY
ONUCaHust X  mpomeccax, | SCKHX /
HPOBOAUMBIX COCTaBIICHUE TCXHOIIOTHHMECK
HCCIeIOBaHUM ONUCAHUS ux Iponeccax,
NPOBOTUMEIX COCTaBJICHUE
uccnenopannii | OTHCAHIA
MIPOBOTUMBIX
WCCJICIOBAHU I
oAroTaBJInBaTh yMeeT CIIOCOGHOCTE 65-84
JIaHHEBIE JUIS | TOAroTaBIvBaTh | IIOATOTaBIMBAT
COCTaBJICHHUS JaHHBIC I | b AaHHBIC  JUJIA
yMeer 0030pOB, OTUETOB U | COCTABIICHUS COCTaBJICHUSA
(nponuny | HAYIHEX 0630poB, 0030poB,
ThIiA) myOIuKaIui OTUYETOB u | OTHCTOB u
Hay4HbIX Hay4HBIX
nyOIMKaui myOIMKaui
HaBBIKAMH BJIaJICET CTOCOGHOCTB 85-100
COCTABJICHHUC HaBBIKAMU MCIIOJIb30BaTh
oT4eTa 10 | COCTABIECHHE HaBBIKH
BBINIOJTHEHHOMY oT4eTa mo | COCTABIICHUC
BIIAJIEET 3aJaHNIO, ydYacThe | BEIMONHEHHoMy | OT1¢Td 1o
(BBICOKHIT) | BO BHEJIPCHHUH | 3aJ[aHHIO, BRITOTHCHHOMY
pe3ynbTaToB y4acTHe po | 3a/1aHHIO,
WCCNENIOBAHNN ¥ | BHEAPEHUH ydacrne BO
pazpaboTok pe3yNIbTATOB BHCApCHIN
nccnesopanuii u | PE3YIbTATOB




pazpaboTok Hccae10BaHUI
U pa3paboToOK

OueHouHbIE CpeACcTBA 1J1s1 IPOMEKYTOUHOM aTTecTalun

HpOMe)KYTO‘-IHaﬂ arTecranysa BKIHOYACT OTBCT CTYACHTA HA BOIIPOCHI K
3a4CTYy, 9K3aMCHY U ITPOXOKACHNUC UTOI'OBOT'O TCCTA.
BOHpOCLI K 3K3aMEHy

TepmonuHaMmuueckoe paboyee Telo.
AHaNUTUYECKOE BhIPAKEHHE MIEPBOTO 3aKOHA TEPMOIMHAMUKHY.
Brruncnenue sHTponumu.

4. TlapameTpsl COCTOSHHS TEPMOJAMHAMUYECKOTO paboyero Teina
(maBieHue).

5. Csa3b mexnay temnoeMkoctamu Cp u CVv.

6. IlapameTpbl COCTOSIHHS TEPMOJUHAMHYECKOTO paboUero Tena
(Temmepatypa).

7. TlapameTpbl COCTOSIHUS TEPMOJIUHAMHYECKOTO paboyero Tesna
(ynensHBIN 00BEM)

8. DOHrambnus- QyHKIUS COCTOSHUS.

9. VYpaBHeHUE COCTOSHUA UJICATHLHOTO Ta3a. YHUBEPCAIbHAS ra30Bast
MOCTOSIHHAS

10. M3oxopHbIii poriecc.

11. Y306apHsbIit iporiecc.

12. N3otepmudeckuii mporecc.

13. AnuabatHbIi Tiporiecc.

14. TlonuTpomnHbIi poLEecc.

15. Cmecwu ra3oB, 3aJjJaHHBIC 00BEMHBIM COCTaBOM.

16. BeiuncneHue TemIoeMKOCTH B MOJIUTPOITHOM MPOIIECCe.

17. KpyroBbie mpoOLECChl UITN LUKJIBI.

18. PeanbHbIC Ta3bl.

19. Tlpsimoii UK.

20. icTunHas ui MTHOBEHHASI TETUIOEMKOCTh. M3MeHeHHEe TeT0eMKOCTH
ot 0 10 6ECKOHEYHOCTH.

21. TermmoeMKOCTh B M30XOPHBIX U M300apHBIX Mpolieccax.

22. OnpeneneHre YHTPOIMUU B U30XOPHOM TIpoIiecce.

23. Brruucienue TermioeMKOCTH.

24. OnpeneneHue SHTPONUU B ©300apHOM Mpoliecce.

25. Brruucnienue TerioThI.

26. OnpeneneHue SHTPONUU B U30TEPMUYECKOM IPOLIECCe.

2(. BbrunclieHHe TeIJIOThl U TEMIOEMKOCTH ISl CMECH T'a30B.

28. CBolicTBa BIaXHOTO BO3/1yXa.
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29. Pabora.

30. Onpenenenre SHTANBINK BIAKHOTO BO3/IyXa

31. BuyTpeHHss sHeprusi.

32. DHTponus — PYHKIUS COCTOSHHUSI.

33. Boluncienue BHyTpeHHEN SHEPTUU.

34. '3MeHeHue TeIOBIaKHOCTHOTO COCTOSIHUS BIAXKHOTO BO3/1yXa.

35. Ipornecc HarpeBa U oXJIaxACHUS Bo3ayxa B |- nuarpamme.

36. IIpsamoii ukn Kapuo u ero ananus.

37. O6patnsiit uka KapHo u ero ananms.

38. ®opMynHPOBKH U COAEP)KaHUE BTOPOTO Havajaa TEPMOIUHAMUKH.

39. AHanuTU4ecKoe BhIpaXE€HHE BTOPOTO Havajaa TEPMOIMHAMUKH.

40. Berancnenune SHTPOIUH HI€aIbHOTO ras3a.

41. Ilonsatue 06 0OpaTUMBIX U HEOOPATUMBIX MPOIECCAX.

42. [lepBoe u BTOpOE Havajia TEPMOJIMHAMUKH /I 0OPATUMBIX U
HEOOPAaTUMBIX ITPOLIECCOB.

43. DHTpOMNUS 3aMKHYTOW TEPMOJIMHAMUYECKONU CHUCTEMBI.

44, CTaTUCTHYECKOE BhIpA)KEHUE BTOPOTO Hayaia.

45. I'panu1lbl TPUMEHUMOCTH IIEPBOTO U BTOPOTO Havajga TEPMOJUHAMUKH.

46. lmarpamma T-S u ee cBoCTBA.

47. IIpomneccol B koopauHarax T-S.

48. Iuxn Kapno B koopaunarax T-S.

49. KakoBa ¢pu3myecKas cywHOCTb Nepeaayn TennoTbl Npu
TEenJIoNpoBOAHOCTU?

50. C moMo1ib10 4ero OCyIIeCTBIISIETCS TETUIO0OMEH MPU KOHBEKITUN ?

51. C moMomibI0 4ero OCYIIECTBIISIETCS JIYYUCThIN TETII000MeH?

52. Yto Takoe TemMriepaTypHoe moje?

53. Uto Takoe TemMneparypHblii rpaiueHT?

54. Kak 3anuceiBaetcs ypaBHeHue @ypne?

55. Yto Takoe TEemIoBO# MOTOK U MJIOTHOCTh TETUIOBOTO MOTOKA?

56. Kak onpenensieTcst TeMnepaTypHbIid Harmop?

57.4Yro Takoe KO3(p(UUMUEHT TEIMIONPOBOJHOCTH, B KAaKUX EIUHULAX OH
usmepserca?

58. Uto Takoe yciIoBHS OJTHO3HAYHOCTH, KaK OHH MOAPA3ACISIIOTCS?

59. [1o kakoMy 3aKOHY U3MEHSIETCSl TEMIIepaTypa B OJHOCIONHON TIIOCKON
CTEHKE?

60. OT kakuxX BeJIMYMH 3aBUCUT TEIJIOBOM TMOTOK, TMEpelaBaeMbIii
TEIUIONPOBOAHOCTBIO Yepe3 OJTHOCIONHYIO MIIOCKYIO CTEHKY?

61. OOBSICHUTE TIOHATHE «TEPMHUYECKOE COMTPOTUBIICHUE CTCHKI.

62. OT KakuxX BEIMYMH 3aBUCUT TEIUIONPOBOJIHOCTh  OJHOCIOWHOU
HWIMHAPUYECKON CTEHKHU?

63. UTo Takoe CIOKHBIN TEIIO0OMEH?

64. Uto Ha3bIBACTCSA Terionepeaaden? [IpuBeaure IIPUMEPBI
TeIIonepeauH.

65. BoiBequTe OCHOBHOE YypaBHEHHME TeIUIONEpenayu g OAHOCIOMHOU
IIJIOCKOU CTEHKHU.



66. Uto Ha3piBaeTcs ko3 pULIMeHTOM Terionepenadu?

67. UTo Ha3bIBaETCS MOJHBIM TEPMUYECKUM COIMPOTUBIICHUEM, U U3 KaKUX
BEJIMYMH OHO CKJIaJbIBACTCS?

68. [lepenaua TemIOTHI 4Yepe3 MHOTOCIOMHYIO IIJIOCKYK0 CTEHKY U
K03 PUIIMEHT Tertonepenayu AJisd Hee.

69. [lepenaua TemyIoOTH 4Yepe3 OMHOCIOWHYIO UWIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUSI.

70. TerutoBo# MOTOK M KOAG(UIIMEHT TEIUTOTIEPEIaul Yepe3 MHOTOCIONHYTO
TAJTUHAPUYECKYIO CTEHKY.

71. Yto Ha3pIBa€TCA KPUTHUYCCKUM JHAMETPOM W3OJSAIMHA, W KaKk OH
onpenensercs?

72. Kakue TpeOyroTCS yCIOBHUS, YTOOBI H3OJSAIUS yMEHbINAda MOTEPH
TEIIOTHI?

73. Kakoe cymiecTtByeT oOmiee mOpaBWwio Il  MHTEHCUDUKAIUU
Teronepeaayn?

74. O6bsicHUTE O0IIME 3aKOHOMEPHOCTH HECTAIMOHAPHBIX MPOIECCOB.

75. UTo Ha3bIBaeTCsl KOHBEKTUBHBIM TEIIOOOMEHOM?

76. Yto Takoe TtemioHocuTelb? Kakue TErIOHOCHUTEIN HCIONb3YIOTCA B
TEXHUKE ISl POIECCOB TeIIoMaccooOMeHa?

7'7. Kakue ¢pusnueckue CBOMCTBA TETUIOHOCUTENIEH BIUSIOT HAa TEINI000MEH?

78. UTo HaA3BIBAIOT TEILIOOTAAUCH?

79. KakoB ¢usnyeckuii CMBICI W €IUHUIBI H3MEpeHus: Kod(puimeHTa
TEIUIOOTIaun?

80. 3anummre ypaBHeHne HproToHa-PruxmaHa n 0OBSICHUTE BCE BXOAIINC B
HETO BEJIMYUHBI.

81. Uto Takoe Teopus mOI00MS U IJIs YETO OHA MpeHa3HaueHa?

82.Kak ¢ TmOMONIBI0O KPUTEPUATBHOTO YpaBHEHUS KOHBEKTHBHOIO
TEIMJI000MeHa ONpeeTUTh KOAP(GUIIUESHT TEII00TAaqYn?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JIyYHCTOr0 TeTIo0OMeHa?

84. Kakue Tena Ha3bIBaIOTCS a0COJIIOTHO YEpPHBIM, aOCOIIOTHO O€NbIM U
a0COJIIOTHO MPO3paYHBIM?

85. Kak ompenensercs MOBEpXHOCTHAS IJIOTHOCTh MOTOKAa HHTETPAIBHOTO
U3ITy4YEHHUS?

86. B ueMm cymHocTb 3akoHOB [l1anka u Buna?

87. KakoBo npakTtrueckoe npuMeHeHue 3akona Buna?

88. B uem cymnocTth 3akoHa Credana — boapiimana?

89. B uem cymHocTth 3akoHa Kupxroda?

90. 3akon JlamOepTa. /{11 KakuX T€a OH MpUMEHUM?

91. Yro takoe maccooOMeH? B KakuxX TEXHOJIOTUUYECKHUX Mpolieccax u
YCTAHOBKAax OH BCTpedaeTcs: (MIPUBECTH MPUMEPHI)?

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

93. UeMm 00yc0BIICHBI TIPOIIECCHI TEpMO- U Oapoauddy3un?

94. Kakue ycTpoicTBa Ha3bIBAIOTCS TEIIOMACCOOOMEHHBIMH amnmapaTaMu?

95. Kak knaccuunupyroTcst TEIIOMacCOOOMEHHBIE anmapaThl?

96. 1o kakuM cxeMaM OCYIIECTBISETCS JBIKEHNE TEIIOHOCUTENEH B



TEIIOMAacCOOOMEHHBIX amnmnaparax.

KpuTtepun BbIcTaB/IeHUSI OLEHKH CTYAEHTY Ha IK3aMeHe

o IMCIOMIIJIMHE «TenmorexHuKa»:

banabl
(peUTHHTOB
Ol OLIEHKN)

Ouenka
3ayera/
IK3aMeHa
(cranmapTHas)

TpeodoBanusi K ¢copMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«3aumenoy/
COMAUYHOY

OrneHka «OTIMYHO» BBICTABISETCS CTYIACHTY, €CIH OH
rmyooKO M OPOYHO  YCBOMJ  INPOrpaMMHBIN
MaTepUall,3HACT OCHOBBI TEXHUYECKON
TEPMOIMHAMUKH, TOHATHUAN3aKOHBIITPOLIECCOBTEILIIONPO
BOJIHOCTH,
KOHBEKTHBHOIOTEIJI000MeHaBoJHO(a3Hocpee,
TeTI000MeHanpr()a30BBIXIIPEBPALICHHUSX,
JYy4MCTOrOTEINIO00MEHa,
MOJIEKYIISIPHOU TN (P () y3HHUKOHBEKTHBHOTOMACCOOOMEH
a, HEeo0X0aAUMBIE
BOOJIACTUAKCIIEPUMEHTAIIbHOI OMPaCUETHO-
TEOPETUYECKOI OMCCIIEI0BAaHHNPOLIECCOBTEILIO-
MMaccOOOMEHaBPa3INYHBIXAIIAPATAXUYCTPONCTBAX,
HCUEPIIBIBAIOILIE, TIOCIIE0BATEIBHO, YETKO U JIOTHUECKU
CTPOMHO €ro U3JaraeT, yMeeT TECHO YBS3bIBATh TEOPHUIO
c IIPaKTUKOM,
PaccUnTHIBATHIIPOIIECCHITENNIOMACcCONIEPEHOCA
nogopmynam,
IIPUBOIMMBIMBCOOTBETCTBYIOLICIyUeOHONUCTIPAaBOYHOM
auTepatype, CBOOOJHO CIpaBisieTcss € 3ajadami,
BOIIPOCAaMHU U JPYTUMH BUJAMH NPUMEHEHUS 3HAHHIA,
npudeM  He  3aTpyldHsieTcs C  OTBETOM  IIpHU
BUJOM3MEHEHUN 3aJaHWi, WCIIONB3YeT B OTBETE
MaTepual MOHOTpaduyecKol JIUTEpaTypsl, NPaBUIbHO
000CHOBBIBAET MIPUHSTOE peleHue, BIIaJICET
Pa3sHOCTOPOHHUMHU HaBBIKAMHU u npueMamu
BBITTOJIHEHUS TTPAKTHUYECKUX 3a7ad. Biajgeer HaBbIKaMu
HKCIEPUMEHTATBHOTOMCCIIEIOBAHUSATIPOLIECCOBTEIIIOMA
CCOIEPEeHoOCa,
MPOTEKAIOIIMXBKOHKPETHBIXTEXHUUECKUX CUCTEMAX .
OTIMYHO BIIA/ICET TEOPETHUSCKUMH 3HAHUSMHU H yMEET
UX HMCIIOJIb30BaTh Ha MPAKTUKE, OCHOBBIBASACH MPH STOM
HE TOJIBKO Ha JICKIIMOHHBIA MaTepuall, a CTaBsi B OCHOBY
UHPOpPMALIMI0O M HaBBIKM, TPHOOpPETEHHBIE IMpPHU
CaMOCTOSITEIIbHOU paboTe.




banxabl
(pedTUHTOB
O OILICHKH)

Onenka
3avyera/
K3aMeHa
(cranpaprtHas)

TpeGoBanus k cpopMUPOBAHHBIM KOMIIETEHIUSM

85-76

«3aumenoy/
«XOPOULON

OLeHKa «XOpOILO» BBICTABIISIETCS CTYAEHTY, €CIM OH
TBEpAO 3HAET Marepual, I'PaMOTHO U II0 CYILECTBY
u3JlaraeT  €ro, He  JOMyCKas  CYIIECTBEHHBIX
HETOYHOCTEd B OTBET€ HA BOIPOC, MPABUIBHO
MIPUMEHSET TEOPETUUYECKUE TOJOKEHUS MPU PELICHUU
IIPAaKTUYECKUX  BONPOCOB M 3a4ad,  BIAJeeT
HEOOXOJUMBIMA  HaBbIKAMH W TIpUEMaMH  HUX
BBINIOJIHEHMS.J]OCTaTOUHO YBEPEHHO OIEpUpYET
CIIEUMAJIbHBIMU TEXHUYECKUMHU TEPMHUHAMHU. XOPOLIO
BJIAJICET TEOPETUYECCKUMU 3HAHUSIMH.

75-61

«3aumenoy/
«y008671emeop
UMNENbHO Y

Ouenka «YAOBIIETBOPUTEIHLHO BBICTaBJISIETCA
CTYJIEHTY, €CJIH OH HMMEET 3HAHMS TOJIBKO OCHOBHOI'O
Marepuana, HO HE YCBOWJI €ro JeTaleid, I0IMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IIPaBUJIbHBIE
(bopMyIHUpOBKH, HapyleHus JIOTUYECKON
IIOCJIEIOBATEIbHOCTH B  U3JIO)KEHUM IPOTPAMMHOIO
Marepuana, UCIIBITHIBACT 3aTpyAHEHUS npu
BBIIIOJTHEHUM IpakTH4ecKux padot.Jlomyckaer mpu
OTBeT€ OIMOKM W HETOYHOCTH HE SBJSIONIHECcS
KpPUTHYECKMMH. YacCTU4YHO  yBEpPEHHO  OIEpUpPYET
CIIELUATIbHBIMU TEXHUYECKUMHU TEPMUHAMU.
Y 10BIETBOPUTEILHO BIIAZIEET TEOPETUYECKUMU
3HAHUSIMU.

60-50

«He
3aumeHnoy/
«Hey00se1eme
OpuUmMenbHO»

OueHka  «HEYAOBJIETBOPUTENIBHO»  BBICTABIISIETCA
CTYACHTY, KOTOPbIi HE 3HAeT 3HAYUTENbHOM dYacTu
IPOrpaMMHOI0 Marepuaina, JOIMYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSMHU
BBIMIOJHACT THpakThueckue padotel. Kak mpasuio,
OLIEHKA «HEY/IOBJIETBOPUTEIIHO» CTaBUTCS CTYIEHTaM,
KOTOpbIE HE MOTYT MpOJOKUTH oOyueHue 0e3
JIOTIOJTHUTENBHBIX ~ 3aHATHH 1O  COOTBETCTBYIOLIECH
muciumuinHe. Jlonyckaer npu oTBeTe IpyOble OLIMOKH,
WIM HE MOKET JIOTMUECKH BBICTPOUTH OTBET. He ymeer
OTepupOBaThH CTeMATbHBIMA TEXHUICCKUMHU
tepMuHamu. [loka3piBaeT He 3HaHME OOJbLICH yacTh
TEOPETUYECKOI0 MaTepHaa.




