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BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

[Ipotokom or 2018 . Ne
3aB. xadeapoii 1.X.H., npodeccop byros I'.M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokom ot 2019r. Ne
3as. xaenpoii 1.x.H., mpoceccop Byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

[Iporokom o 2020T. Ne
3aB. xaenpoii 1.x.H., mpodeccop byros .M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIporokom ot 2021r. Ne
3as. xadenpoii 1.x.H., mpoceccop Byros I'.M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro mpemnofaBaHus JUCIUIUIMHEI SBIISETCS MONTyIeHHE CTyACHTaMH 3HaHNH, HEOOXOMUMBIX IS H3YdCHUS
MOCJIEIYIOMINX ClENUAIbHbBIX JUCLUUILIIMH, TPAMOTHOM MH>KEHEPHOU OLEHKH TEIUIOBBIX SBIEHUM B CUCTEMAX U arperarax;
HAaBBIKOB TEPMOJAMHAMHYECKOI0 MCCIIEJ0BaHM IIPOLECCOB U LIMKJIOB TEILIOBBIX MALIMH, TEIUIOTEXHUYECKUX PACUETOB
TEIIO0OOMEHHBIX aIlllapaToB M YCTPOICTB, CHCTEM HArpeBa M OXJIaKACHHA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huxn (paszpen) OOIT: | B1.B.JIB.12

2.1 | TpeOGoBanus K nNpeABaApUTEIbHOI MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 ﬂI/ICHI/IHHI/IHa «TepMOZ[I/IHaMI/IKa» OCHOBBIBACTCA Ha 3HAHUAX ITOJYUCHHBIX IMPU U3YYCHUU CIICAYIOIIUX y'{€6HI>IX
JUCHOUIINIMH: MaTCMaTHUKa U (bmmca.

2.2 | AucuMnjJuHbI ¥ NPAKTHKH, JJI5 KOTOPBIX OCBOEHHE JAHHOMH TUCHUTLUINHBI (MOIYJ/Is1) HEO0X0TUMO KAK
npeauIecTByoIee:

2.2.1 3HaHI/I$[, IMOJYYCHHBIC TP U3YYCHUU JUCHUIIJIMHBI, KaK B HOCHC}Iy}OIJ.ICﬁ HpO(i)eCCI/IOHaJTBHOI;‘I ACATCIIBHOCTH, TaK U ITPU
N3YYCHUUN JUCIUTIIINHBL «TexHonornueckme IMPOHECCHI aBTOMATU3UPOBAHHBIX TPONU3BOJICTBY, ((MOHeJII/IpOBaHI/Ie CHCTEM U
IIpOLECCOBY

3. KOMIIETEHIINYU OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS AU CLIUIINHDBI
(MOJYJIS)

OIIK-2: cnmoco0HOCTHIO HCMOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUILTHH B IPodeccuoHaIbLHOM
ACATCIbHOCTH, MPUMEHATDH METOAbBI MATEMATHYECKOI'0 AaHAJIU3Aa U MOACJIUPOBAHUA, TEOPECTUIECCKOI'0
IKCIEPUMEHTATBHOTO UCCIeTOBAHUS

OIIK-3:  cnoco0HOCTHIO HCI0JIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI /151 IOHUMAHHS OKPY;KAIOLIero MUpa u
SIBJICHHII MPUAPOABI

IIK-2: cnoco0HOCTHI0 YYaCTBOBATH B COBEPIIEHCTBOBAHUH TEXHOJIOTMYECKUX MPOIECCOB C MO3HLMIL IHEPro-
pecypcocoepeskeHtsi, MUHUMH3AIIMU BO3/IeCTBHS HA OKPYKAKOIILYIO CPeny

B pesynbTarte 0cBOCHUS JUCHMILIMHBI 00y4aromuiics 10/KeH

3.1 | 3nars:

3.1.1 | ocHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUIIINH B HpO(I)eCCPIOHaJ'IBHOfI ACATCIBHOCTH, IPUMEHACT MCTOAbI
MATEMATHYICCKOT O aHaJIn3a U MOJACIUPOBAHUA, TCOPETUICCKOTO U SKCIICPUMEHTAIIBHOT'O UCCIICJOBAHUSA,

3.1.2 | oCHOBHEIC C€CTCCTBCHHOHAYYHBIC 3aKOHBI JJI TIOHUMAaHHW OKPYXAroIICro Mupa u SIBJICHHI IpUpoOabI;

3.2 | YMeTh:

3.2.1 | ucroyIb30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUIIIIMH B HpO(beCCPIOHaJ'IBHOfI JACATCIIBHOCTH, IPUMCHACT
METOJBI MATEMATUYECKOTO aHAIM3a U MOACIIUPOBAHUSA, TCOPETUYCCKOIO U OKCIEPUMEHTAIIBHOT'O NUCCIICTOBAHU A

3.3 | Bnagers:

3.3.1 | MerogaMu coBepIIEHCTBOBAHUN TEXHOJIOTHUECKHUX MPOLIECCOB C MO3HIMH SHEPTo- M pecypcocOepeskeH s, MUHUMH3aIlUH
BO3JICHCTBHS HAa OKPYXKAIOIIYIO CPEITy

4. CTPYKTYPA U COAEPKAHME JUCHUIIJIMHBI (MOAYJIST)

Kon HaumenoBanue pazaenoB u tem /Bua | Cemectp / | Yacos | Komneren- | Jluteparypa | MuTpe | Ilpumeuanue
3aHATUSA 3aHATUSA/ Kype 197004 DPAKT.

Pazpeua 1.

1.1 Beenenne. CocTosHUE U IEPCIIEKTHBEI 2 0,25 OIIK-2 J1.1J11.2 0
Pa3BUTHS TOITMBHO-DHEPTE€TUYECKUX OIIK-3 J1.3
pecypcoB B mupe. /Jlex/ 2122

1.2 TepMmoauHaMudeckas cuctema. Pabouee 2 0,25 OIIK-2 JIT.1J11.2 0
Tes0. OCHOBHBIE TAPAMETPBI COCTOSHUSL. OIIK-3 J1.3
PaBHOBecHOE 1 HE PaBHOBECHOE 2122
coctosiHus. TepMoaguHaAMUYECKNI
nporecc. PaBHOBeCHBIE, 0OpaTHMEIE,
HEpaBHOBECHBIE, HEOOPATUMBIE
npoueccel. VieanbHblil U peanbHbIil ra3sbl.
Ux ypaBrenwus. /Jlex/




1.3

Temnora, kak ¢popma mepeauu SHEPTruu U
npeacrasienue ee B TS — nuarpamme.
TennoeMkocTsb, €€ 3aBUCUMOCTB OT
XapakTepa npouecca. Y paBHEHUE
Maiiepa. MonekynsipHO-KHHETHYECKas
Teopus TernoeMkocTu. I[lokazaTtens
anmabatel. BHyTpeHHs SHEeprus,
SHTaNbNNA, SHTponus. /Jlex/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
21092

1.4

WHxeHepHbIe METOBI ONPEICICHUS
MOABOMMON (OTBOJAUMO#A) TETUIOTHI
gepes TeII0eMKOCTb.
AnpokcumariionHsle popmyinst. Cpeqass
1 UCTHHHAS TeIUIOeMKOCTh. OnpeencHue
KOHEYHOW TeMIIepaTyphl CHCTEMBI.
TemnoemkocTs ra3oBoit cmecu. /JIex/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
21092

1.5

IepBslil 3aKOH TEPMOIUHAMUKH. 3aKOH
COXpaHEeHHUs dHePrun. Bo3MoxkHOCTH
CYLLIECTBOBAHUS BEYHOTO IBUTATEINS
niepBoro poga. OCHOBHbBIE
(dopMynupoBku. MI3MeHeHHe SHTPOITHH
00paTHMBIX 1 HEOOPATHMBIX TIPOLIECCOB,
n3MeHeHus coctosHus. Huknel. Iukn
Kapno. /JIex/

0,25

OIIK-2
OIIK-3

J1.1JI1.2
1.3
01032

0,25

1.6

H3omnponeccs! (H30X0pHBIHA, H300apHBIH,
N30TEPMHUUYECKHUH, annabaTHBIN MpoLecc).
AHanu3 pacripeiesIeHusi SHEPTUU B HUX
Ha OCHOBE MEPBOT0O 3aKOHA
TEPMOJAMHAMUKU. CooTHoIlIEHHE
IapaMeTpoB, paboTa H3MEHEHHs 00beMa,
teriora. M300paskeHue mpoueccoB B pv —
u TS— nnarpammax. /Jlex/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
21092

0,25

1.7

Peanbhbie ra3pl. CBOMCTBA pealbHBIX
razoB. ®azoBoe paBHOBecHE U (ha30BbIC
niepexofpl. Termora a3oBhIX Mepexo/oB.
TpoiiHas ¥ KpUTUYECKas TOUYKU.
YpaBHEHH COCTOSIHUS peabHBIX Ta30B U
nx a"anus. /Jlex/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
21092

0,25

1.8

BonsHoit map kak peansHBIHN ra3, pabodee
TeJ0 U ero nouydenue. [Ipoueccel
napooOpa3zoBaHus U Neperpena napa B pv-
u TS -nmuarpammax. Onpenenenue
TTapaMeTPOB COCTOSIHUS MTapoB. Tabmmiist
BOJSIHOTO Tapa, hS- u ts- AuarpamMmel.
YceTpoiicTBa Ui HOTy4eHHs BOJSIHOTO
napa. KoTisl ¢ ecrecTBeHHOU U
NIPUHYIUTENBHOW HUPKYISLUEH.

/JTex/

0,25

OIIK-2
OIIK-3

JI1.1J11.2
J1.3
3132

0,25

1.9

VHxeHepHBIE METO/IBI PACUCTOB
COCTOSIHUS M TIPOIIECCOB M3MEHEHHSI
COCTOSIHUSI BOJISTHOTO T1apa ¢
HCIIONb30BaHueM Tabmuil, hS- u TS-
nmuarpamm. MHTepakTuBHas Gpopma. /Jlex/

0,25

OIIK-2
OIIK-3

JI1.1J11.2
J1.3
01092

0,25

1.10

Bnaxxubiii Bo3ayx. OCHOBHbIE
XapakTepucTuku. hd- ntnarpamma,
HWH)KCHEPHBIE METO/BI PacueTa MPOIecCOB
N3MEHEHHS COCTOSIHUS BIKHOTO
Bo3nyxa. Korgummonuposanue. /JIex/

0,25

OIIK-2
OIIK-3

JI1.1J11.2
J1.3
0192

0,25




TepMoanHaMuKa [IOTOKA ra3a u
JapoccenupoBanue. OCHOBHBIE
3aBUCHMOCTH ¥ TIEPBBIA 3aKOH
TEPMOAWHAMUKY IS OTKPBITHIX CHCTEM.
ComnoBoe u au¢hy3opHOE TEUSHHUS.
3aKOH reOMETPUUYECKOTr0 00pamieHus
BozzaelcTBUs. OnpeneneHue CKopocTy U
pacxopa npu UCTCUCHUH UACAIBHOTO
raza. MakcuMalbHBIA pacxon,
KPUTHYECKOE TABJICHUE U KPUTHIECKAs
CKOpOCTb. Temrneparypa TOpMOXKEHUSL.
Hcredenne uepes cyxuBaromeecs u
KOMOMHUpPOBaHHOE coruia. Pacyer
HCTEUEHUS BOJSTHOTO T1apa ¢
npumenerreM HS- nuarpammsr. /JIex/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
21092

1.12

BTopoii 3aKk0H TEpMOIMHAMUKHU U
HeoOpaTumele poueccsl. [loteps
paboTocrniocobHOoCTH crcTeMbl. [ToHsTHe
00 sKceprun. DKCeprust BEIecTBa B
3aMKHYTOM 00bEMeE, SKCEprusl MOTOKa
BEIECTBA U MOTOKA TEILIOTHI. DKCEPrus
KaK (yHKIuS coctosHus. /JIex/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
21092

0,25

1.13

IIpenamer u 3aga4un TEOpUH TEIUIOOOMEHA.
3HayeHue TeI000MeHa B XUMHUECKON
TeXHOJOTUH. OCHOBHBIE IIOHATHUS U
oIpeneneHus. Buas! mepeHoca TerIoTHL.
3axoH Dypbe, ko3 dunreHT
TEIUIONPOBOJHOCTH, AU depeHIranbHoe
YpaBHEHHUE TEIUIONPOBOHOCTH, YCIIOBH
onHO3HaYHOCTH.VIcTIONB3yeTcst
uHTepakTHBHas Gpopma. /Jlek/

0,25

OIIK-2
OIIK-3

J1.1JI1.2
J1.3
0132

0,25

1.14

CrannoHapHasi TEIUIONPOBOIHOCTb.
TermonpoBoIHOCTD MIIOCKON 1
IWIAHAPUYECKONW CTEHOK MPH TPAaHHYHBIX
yenoBusix 1 u 3 pona. [lytu
HHTEHCU(HUKALUH TCIUIONEPEAAYH.
TeruoBas U30JALMS TUIOCKOH U
HUAIMHAPUYEcKOl cTeHoK. Mcnonb3yercs
HHTepaKTHBHAs Gopma. /JIek/

0,25

OIIK-2
OIIK-3

J1.1J11.2
J1.3
01092

KOHBEKTHBHBIH TEMIIOO0MEH.
®uznyeckast CYIHOCTH KOHBEKTHBHOTO
TermnooOMeHa. YpaBHenue HproToHa-
Puxmana. Cucrema auddepeHuuanbHbIx
YpaBHEHUI KOHBEKTHBHOTO
TeTII000MeHa. Y CIIOBHS OXHO3HAYHOCTH.
Permienue 3a1a4 KOHBEKTUBHOT'O
TernooOMeHa Ha OCHOBE TEOPHU
mofo6us. YacTHBIE Ciydan
Temnootaaun. Mcnonesyercs
uHTepakTHBHas (popma. /JIex/

0,5

OIIK-2
OIIK-3

JI1.1J11.2
J1.3
3132

1.16

TernnooOMeH u3ydeHHeM MEXIy TelaMu.
OCHOBHBIE ITOHATHS U OTIPEICICHHS.
TemnooOMeH u3TydeHreM MEXIY TeTIaMU
IIPOU3BOJILHO PACIIOJIOKEHHBIMH B
IIPOCTPAHCTBE U Pa3/Ie/ICHHBIMH B
IIPOCTPAHCTBE U pa3/IeICHHBIMI
npo3payHoi cpenoit. TermmoooMeH
N3JIy4CHUEM MEXKy F'a30M H
ITOBEPXHOCTHIO CTEHKH B TOTIOYHOI
kxamepe. Mcronp3yercs HHTEpaKTHBHAS
¢dopma. /JIex/

0,5

OIIK-2
OIIK-3

JI1.1J11.2
J1.3
01092

Temnoo6MeHubIe anmaparsl. HazHaueHue
U K1accH(HKALUS TeII000MCHHBIX
ammapatos. /JIex/

0,5

OIIK-2
OIIK-3

JI1.1J11.2
J1.3
01092




1.18 TomnuBo u ero cxxuranue. Bubl 0,5 OIIK-2 JI1.1J11.2
TOIJIMBA, UX KJIACCH(UKALIN, OIIK-3 JJ1.3
3JIeMEHTapHbBIN COCTaB, OCHOBHbBIE 21052
xapakTepucTuku. OCHOBBI TOPEHUS
TorMBa. PacyeTsl konudecTBa BO3ayxa
Juid cropanust 1 kr romnuBa. Metonsl u
CIOCOOBI COKUTAHUS TOTIIHBA.

THIBI CKUTAOIUX YCTPOUCTB, UX
terutoBoit 6ananc u KITJI. TIpoaykTe
CTOpaHVsI TOTIIHBA.

/Jex/

1.19 TomnuBo u ero cxxuranue. Buast 0,25 OIIK-2 JI1.1J11.2
TOIJIMBA, X KJIaCCH(pHUKALIN, OIIK-3 J1.3
3JIEeMEHTapHBIN COCTaB, OCHOBHbBIE 21052
xapakTepucTuku. OCHOBBI TOPESHUS
ToIIMBa. PacyeTsl KonudyecTBa BO3ayxa
Juig cropanus 1 kr romnuBa. Metonsl u
CIOCOOBI COKUTAHUS TOTLIIHBA.

THIBI CKUTAOIUX YCTPOUCTB, UX
teruioBoit 6ananc u KIT. ITpomykTsr
CTOpaHWsI TOTIIHBA.

/JTex/

1.20 O6parnsrii ik Kapao. [Tpuxmmmn 0,25 OIIK-2 JI1.1J11.2
paloThl U aHAIM3 LMK BO3AYLIHOM OIIK-3 JI1.3
XOJIONUIBHON ycTaHOBKH. [IpuHIMI 2132
paboTHI 1 aHATTN3 TIUKIIA
NIaPOKOMIIPECCUOHHOM XOJO0JUIbHOM
ycTaHOBKH. /JIex/

1.21 HccnenoBanue TepMoIMHAMHUYECKOTO 2 OIIK-2 JIL.1J11.2
npolecca B IOPIIHEBOM JI1.3
xomnpeccope /J1a6/ JI1.4J12.1J13.

1J13.2
2122

1.22 HccnenoBanue npoiecca UCTEUEHUS 2 OIIK-2 JIT.1J11.2
BO3/yXa Yepe3 CYKUBAIOILEECS J1.3
cormuio /J1a6/ 3132

1.23 CrannoHapHbIe METOJIbI UCCIICIOBAHMS 4 OIIK-2 JIL.1J11.2
TeIUIonpoBoTHOCTH /J1ab/ JI1.3

2122

1.24 HccnenoBanue TerooTnaqu npu 4 OIIK-2 JIT.1 J11.2
0o0TeKaHUU TPYObI TOTOKOM J1.3
Bo3ayxa /J1ab/ 2122

1.25 Kontponsnas padora /Cp/ 90 OIIK-2 JI.1J11.2

OIIK-3 TIK- J1.3
2 2122

5. ®OHJ1 OHIEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONIPOCHI M 3a/IaHUS

Pabouas mporpamMmMa JUCITUIDIHHBI 0OecTiedeHa (POHAOM OLCHOYHBIX CPECTB U IPOBEICHHS BXOAHOTO, TEKYIIETO KOHTPOIS U
IIPOMEKYTOUHOM aTTeCTalluu.

SOXNN R WD~

TemnoTexHuKa W ee Pojib B PELICHHH NPOOJIEM COBPEMEHHOI IHEPTreTHKH.

OcHOBHBIE CBefeHHsI O ToIumMBe. Kiaccnpukamms roprodmx M HX XapaKTEPHUCTHKH.
Bricmras ¥ Hu3MIAS TEIJIOTAa CTOPAHUS TOIUIHBA. Y CIIOBHOE TOILIHBO.

OCHOBHBIE CBE/ICHHS O TOPEHUH TOILIHBA.

I'oMOreHHOE M reTeporeHHOe TOpeHHe.

Pacger mporeccoB ropeHus TOIUTHBA. 3aJadll M OCHOBHBIC MPUHIUIIEI PacdeTa.

OmnpeneneHne TEOPETHISCKH HEOOXOANMOTrO ISl CTOPaHUS TOPIOYET0 KOINYECTBA OKUCIHTEIS.
Koadduunent nzdpiTka Bo3ayxa. OcoOEHHOCTH TOpeHHs OOraThiX U OEIHBIX cMecei.
Kunernueckoe u nuddysnonHoe ropenue Torumsa. CKOPOCTh TOPEHHUS.

I'openne TBepmoro TommBa. OCHOBHBIE CTaJUH TOPCHUS.

TexHuueckass TepMOAUHAMUKA, e¢ MeToA. OCHOBHBIC MOHATHS U ONpEACICHUS.
Ieperrit 3akoH TepMoauHamMuKd. Paborta n termora. CeoiictBa pV- n TS- guarpamm.
MeTtobl onpesiesieHust TOJBOIUMOM K CHCTEME TEIJIOThI. TeIIoeMKOCTh CUCTEMBI.
[TonuTtpomnHselii mpouecc U3MEHEHHsI COCTOSHUS UIE€aIbHOrO rasa.




15. AHanmu3 U30XOPHOTO U M300apHOTO MIPOLECCOB U3MEHEHHS COCTOSHHS HJCaIbHOTO rasa.

16. [epBbIii 3aKOH TEPMOJTUHAMUKHU JIJISI TOTOKA ra3a. COOTHOIIEHUE COIIOBOTO U TU(PPY30pHOTO TCUCHHUS.
17. 3aKOH TeOMETPUIECKOTO 0OpaIIeHUsI BO3ACHCTBHUS.

18. Omnpeznenenrue CKOPOCTH U pacxoja raza. Kpusuc TeueHus.

19. Iopmnesoii kommpeccop. ITpuHnun aelcTBUA, HHIUKATOPHAS IUarpaMMa, aHajlu3 IPOLECCOB, IPOUCXOIAIINX B
KOMIIpeccope.

20. MHorocTtyneHuaTslii komrnpeccop. [IpenmyiiecTBa MHOTOCTYIIEHUATOTO CHKATHSL.

21. PeanbHble ra3zel U UX CBOMCTBA. pV- AuarpaMMa peajlbHOro rasa.

22. Crioco0bl onpeneneHus napaMeTpoB COCTOSHUS peabHbIX Ta30B. —1'S u —hS auarpamMMbl peaabHOTO rasa.
23. Mertoabl pacyeTa NpoLEcCOB U3MEHEHHsI COCTOSIHUS peajlbHbIX I'a30B

24. OcHoBel Temnonepenaud. OCHOBHBIE TEPMUHBI U OHATHSL.

25. TemnoBble OanaHCHI.

26. OCHOBHOE ypaBHEHHE TEIJIONPOBOAHOCTH.

27. JuddepeHnnanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH.

28. UYacTHble coydad TEIUIOIPOBOMHOCTH.

29. OCHOBHOE ypaBHEHHE TEIUIOOTIAYH.

30. I'mapoarHaMUYECKOe U TEIJIOBOE MoI00He.

31. VHTeHCcnUKAIIS TEIUIOBBIX ITPOIIECCOB.

32. OCHOBHOE ypaBHEHHE TeIUIONEpeaadH.

33. Tennonepenaya npu NEPEMEHHBIX TEMIIEpaTypax TEIJIOHOCUTENS.

34. TemmooOMeHHas ammaparypa.

35. Bropoit 3akon Tepmoaunamuku. Iuxn Kapuo u ero Ttepmuueckuit KIIJI.

36. [Mpuniun fAedCTBHS M LMK Ta30TypOMHHOM YCTaHOBKH.

37. [IpuHIMn peicTBUS M LMK MapocuiaoBod ycraHoBKU. Tepmuueckuit KIIJ[ mukoma.

38. [TapocuioBass ycTaHOBKa CO BTOPUYHBIM IEPErPEBOM Iapa.

5.2. Tembl NUCHMEHHBIX PadoT

TeMbI KOHTPOIIBHO# paboThI: « TOMINBO, FA30BBIE CMECH M TEIUIOEMKOCThY, « TepMOANHAMUYECKHE MPOLIECCHI U LIMKIIBI C
ra3000pa3HbIM PabOYNM TETIOM.

5.3. ®oHA OLIEHOYHBIX CPECTB

Pabouas mporpamMMa JUCIUILIHHEI 0OecredeHa (POHIOM OLIEHOUHBIX CPEICTB AT MPOBEACHHS BXOJHOTO, TEKYIIEro KOHTPOIS U
MIPOMEXYTOYHOU aTTeCTalllu.

5.4. IlepeyeHb BHI0B OIIEHOYHBIX CPEICTB

Hcnonp3yembie (POPMBI TEKYIIET0 KOHTPOIIS: ayIUTOPHBIC KOHTPOIBHBIC paOOThI; THUIIOBBIC PACYETHBIC 3aIaHHS; JADOPaTOPHEIC
paboTHI; YCTHBIHA ONPOC; YCTHOE COOOIICHNE; TECTUPOBAHHE.

6. YHEBHO-METOANYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI1.1 | baxmmesa, JI. T.[n TexHUUECKas TEPMOJIMHAMHKA U TEIUIOTEXHUKA: yIeOHOE M.: Akagemusi, 1
ap.] nocobue 2006
JI1.2 |Jlykanun B.H., TennorexHuka: YueOHUK IJIs By30B. 0-€ U31., CTEP. Mocksa: Beiciias 1
[atpos M.T. mkoua, 2008
JI1.3 | Tumuns Oner TeruoBsie poIeCCH Bonrorpan: 39
ArexkcanapoBud, BonrI'TVY, 2010
CunbKoB Anekceit
Brnapumuposuy,
Mokxkpenosa 11.C.
JI1.4 s 3J1. U3,
6.1.2. JlonosiHUTEIbHASA JTUTEPaTypa
ABTOpBI, COCTaBUTENIU 3arnaBue WznarensctBo, rox | Komuu-Bo
JI2.1 |Jlanmmmna, C.B.[u np. | | TexHuueckas TepMOAMHAMHKA U TEIUIOTEXHUKA. BbIm. 7 Bonrorpan: 1. U3,
[DnexTpoHHBIH pecypce] : yaeOHOE mocodue - Bonr'TY, 2014
http://library.volpi.ru




6.1.3. MeTroanueckue pa3padoTku

ABTODBI, COCTaBUTENU 3arnaBue W3parensctBo, ron | Komnu-Bo
JI3.1 |Jlanmmmna C.B. HccnenoBanue TepMOAMHAMUYECKHX IPOLECCOB B MIOPIIHEBOM Bomxckuit, 2016 1. U31.
KoMmIpeccope: MeToauuecKkue yka3aHus
JI3.2 | Jlammmna, C.B. UccnenoBanue npolecca UCTeUEHNs BO3/1yXa Yepe3 Bomxkckuii, BITN 3J1. U31.
CYXXHUBAIOIIEECs COMIO [DIEKTPOHHBIN pecypc| : METOIUYECKUE (dwmmain)
ykazaHus - http:/lib.volpi.ru BonrI'TVY, 2016

6.2. [lepeyenn pecypcoB HH(POPMAIMOHHO-TeJIeKOMMYHHKALMOHHOT ceTn "WUHTepHeT"

D1 | Dnexrponnas oubmuorexa BIIN (pumman) Bonr['TY: http://library.volpi.ru/csp/library/StartPage.csp

32 | DnexTpoHHBIE yueOHO-MeToandIecKue koMmiutekcs! BITH: http://umkd.volpi.ru/

6.3.1 Ilepeuenb MporpaMMHOro odecrneyeHust

7.3.1.1 | MS Windows XP

7.3.1.2 | Toamucka Micro-soft Imagine Premium

7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4 | Cyonuuensunon-ueiit norosop Ne Tr000150654 (moanucka Ha 2017-2018rr)

7.3.1.5 | Cyonmuuensnon-uuiit noroBop Ne KMC-193-2016 (moamucka na 2016-2017rr)

7.3.1.6 | CyonunensnoH-Hb1H goroBop Ne KMC-108-2015 (moammcka Ha 2015-20161T)

7.3.1.7 | CyomuuensnoH-HbIH goroop Ne KMUC-099-2014 (moammcka Ha 2014-20151T)

7.3.1.8 | Cyomunensnon-ueii moroBop Ne Tr018575 (moa-mucka na 2013-2014rr)

7.3.1.9 | MS Office 2003

7.3.1.1 | JTunensus Ne43344861 ot 26.12.2007 (6eccpounas)

6.3.2 Ilepeuens HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOY JISA)

7.1 | ITomenienus A7 IPOBEACHUS JEKIIMOHHBIXY JIAOOPAaTOPHBIX 3aHATUH YKOMIUIEKTOBAHBI HEOOXOIUMON
CIELMATM3UPOBAHHOHN y4eOHOH MeOeNbIo U TEXHNIECKUMHU CPEACTBAMH JUIS IIPeJICTaBIeH s yueOHol nH(popMannu
CTyIeHTaM, HMeeT 44 TocaouHbIX MecTa ucnonb3yercs LCD tenesusop. JlabopaTopHsie pabOTH IPOBOASITCS B
nmaboparopuu kadeapsl ayautopust: Jlab. ycranosku: « Tpybomposony, «KoxyxoTpyOdaTslif TEILIIOOOMEHHHUKY,
«Ompenenenne kK03GpOUINEHTA TEIIIONPOBOIHOCTHY, «[lopiIHeBoil kommpeccopy, «Vcreuenue Bo3Lyxa 4epes3 CoIioy,
«TermnooTnaga mpyu 00TEeKaHUHU TPYOBI TOTOKOM BO3yXay», y9eOHBIN cTeH ] «I HapocTeHI». AyIUTOpUS JUIs
CaMOCTOSITENILHON paboThl MMeeT yueOHyto MeOens Ha 30 mocaouHbIX MecT, 2 KoMITbloTepa. KoMIbroTepHast TEXHUKA C
BO3MOKHOCTBIO ITOJKITIOUEHUS K ceTu «IHTepHeT» U obecreueHneM JOCTYIa B IEeKTPOHHYIO HH()OPMAIHOHHO-
00pa30BaTEIbHYIO Cpery.

8. METOJANUYECTKHUE YKA3AHUS 1151 OBYYAIOIINXCSI 11O OCBOEHUIO JUCIHUILINHBI (MOY.JIST)

OCHOBHBIMHU BUJAMHU 3aHATHH  TI0 JUCIHUIIIINHE «TexHuueckas TEPMOJAUHAMHUKaA» SABIAIOTCA ayAUTOPHBIC 3aHATUSA:
JICKIIUU, J'Ia60paTOpHLI€ W MMPAKTUYICCKUEC 3aHATHA. Taxoke npeayCMOTpCHa CaMOCTOATCIIbHAsA pa60Ta.

VYka3aHus K OpraHU3aliH KOHTAKTHOH (ayIUTOPHOIT) pabOoTHI:

W3noxeHne TeKIMOHHOTO MaTepuaa OCYLIECTBISETCS COMIACHO YYeOHOMY MOCOOUIO, TOCTYITHOMY B SJISKTPOHHOM BHJIE Ha caiite
6ubIMOTeKN HHCTUTYTA. PEKOMEHIyeTCs B Cilydae MPOIycKa JEKIMOHHOTO 3aHATHSI 00OPaTHUTHCS K COOTBETCTBYIOIIEMY pa3eiy B
MOCOOWH 110 KypCy.

[MpakTHyeckue paboOTHI MPOBOAATCS C UCIIOIB30BAHNEM METOMYECCKUX yKa3aHUil (COOpHUKA 3aJaHuUi sl KOHTPOJIBHEIX paboT),
Takke pazmenieHHbIx B OYMK]I « Texunueckas TepMoIMHaMUKa U TEIJIOTEXHHUKAY. PekoMeHyeTcs B ciiyyae mpoIrycka
MPaKTUIECKOTO 3aHSATHUS COTIIACOBATH BAPHAHT KOMIUIEKTA 33/IaHUH K MPAKTUIECKOH paboTe ¢ mpernoiaBaTeieM.

HpaBI/IHa 1 IPUEMbI KOHCIICKTUPOBAaHHUSA JIeKITUi

KoncnexkrupoBanue nexkiuii pekoMeH 1yeTcsl BECTH B CIIELIMAIbHO OTBEAECHHOM JUIsl 3TOr0 T€Tpaiu, KX/l JUCT KOTOPOHl TOJIKEH
UMETh T0JIs (4-5 CM) [T TOTIOTHUTENBHBIX 3aIHCeH.

B koHcrekTe peKoMeHyeTC sl 3aiChIBaTh TEMY U TUIAH JIEKIHI, pEKOMEHIyeMYIO JTUTEepaTypy K TeMe. 3alluCH pa3/IesioB JIEKIIH
JIOJDKHBI UMETh 3aTOJIOBKH, TTO3aT0JIOBKH, KpacHbIe CTPOKH. Ha3BaHHBIE B IEKIIMH CCHUIKH HA MEPBOMCTOUYHUKH HAJ0 TIOMETUTH Ha
MOJISIX, YTOOBI IPH CaMOCTOATENILHON paboTe HANTH M HCHOIB30BaTh UX. B KOHCIIEKTE JOCIOBHO PEKOMEHYETCS 3alUChIBATh
TOJILKO OTIPE/ICIICHUS MOHITHH, KaTeropui u T.1. IHOE N3T0KEHHOE JICKTOPOM JOJDKHO OBITh 3aITUCAHO CBOMMH CJIOBaMH.
PexomenyeTcst BBIpaOOTaTh U MCIIOIB30BATH JIOITYCTUMBIE COKPAIIEHUs] HanboJIee pacpoCTPaHEHHBIX TEPMHUHOB U TIOHSTHH.

B KOHCHIEKT peKOMEeHIyeTCsl 3aHOCUTD BCE, UTO MPEnoiaBaTesb MUIIET Ha I0CKe, a TAKIKE PEKOMEHIyeMble (JOPMYJIbI, CXEMBI,




TaOJUIIBI, TUATrPAMMBI H T.1I.

MeTtoanyeckue ykazaHUsI K OpraHU3aIllH CaMOCTOSTELHON paboThl
ITpuemsbl pabOTHI C OCHOBHOM M JOTIOJHUATEILHON JIUTEPaTypoOi

Ocoboe MecTo cpeau BHJIOB CAMOCTOSITENBHOM pabOTHl 3aHUMAaeT paboTa C TUTEPaTypOi, SIBISIOMIAACS OCHOBHBIM METOIOM
CaMOCTOSTEIBHOTO OBJIAJICHUS 3HAHUAMHU. VI3ydeHue IuTepaTypsl - IPOLECC CIOXKHBIHN, TPEOYIOIIMH BEIPAOOTKH ONPE/IeICHHBIX
HaBEIKOB. [0aTOMY Ba)KHO HaydHuTCs paboTaTh ¢ KHUTOM. [lepedeHs u 00beM IUTepaTyphl, HEOOXOIUMOH TS H3YdCHUS
JqucrunInHbl « TexHuUecKkas TepMOIMHAMHKAY, OIpeeseTcs pabodelt mporpaMMoil JUCIUILUINHE U IIPHBEACH B
COOTBETCTBYIOIIEM pasjielne pabodeil mporpaMMbl JUCIUILUINHBL.

Bcio mutepaTypy MOXHO pa3IenuTh Ha yaeOHUKH U yIeOHBIE TOCOOHS, OPUTHHATIBHBIC HayIHBIE MOHOTpa(UIECKHe HCTOUHHKH,
Hay4HbIE MyOJIMKalUH B IEPUOJHIECKON TedaT. 113 HUX MOXKHO BBLICIUTH JINTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO),
JIOTIOJTHUTENBHYIO U JINTEPaTypy AJIsl YIIIyOIeHHOTO N3YYEHUs AUCIUILUINHBL.

CaMOKOHTpOIIb

Meroaudyeckue peKOMEHIAIMH 110 00YYCHHUIO JIHII C OTPAaHHICHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS U HHBAJIHIOB

B cooTBeTcTBHE ¢ METOIUYECKUME pekoMeHmarmssMu MunoOprayku P® (yrB. 8 anpenst 2014 r. N AK-44/058H) B Kypce
MPEIoNaraeTcs HCIOoIb30BaTh COLMATbHO-aKTUBHBIE U Pe(IEKCUBHBIE METOIBI 00yUIEHHS, TEXHOJIOTHH COLMOKYIbTYPHON
peabIMTALNY C LIENBI0 OKa3aHHUs TIOMOIIH B YCTAHOBJICHHH ITOJHOLCHHBIX MEXIIMYHOCTHBIX OTHOILICHUH C IPYTHMH CTYICHTaMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyIeHYeckor Tpymme. [Tonbop u pa3paboTka yaeOHBIX MaTepHaIoB
MIPOM3BOJIATCS C YUETOM MPEIOCTABICHHS MaTepHala B pa3IMuHbIX (popMax: ayInalbHON, BU3YaJIbHOH, C HCITOIB30BAHUEM
CIELHUATBHBIX TEXHUYECKUX CPEACTB U HHMOPMAIMOHHBIX CUCTEM.

OcBoeHue AuCIMIUIMHEI JHiamMu ¢ OB3 ocymiecTBIseTCs ¢ HCIONB30BaHIEM CPEICTB 00yIEHHS OOIIETO M CIEeIHaIBHOIO
Ha3Ha4YeHHA (TIePCOHAFHOTO M KOJUIEKTHBHOTO MCIIOJIB30BaHMA). MaTepHaibHO-TEXHHYECKOe 0OecTIieueHre peycMaTpHBacT
npucnocoOsieHre ayauTopuil k Hyxkaam mui ¢ OB3.

dopma MpoBeACHHS ATTECTAIMH VIS CTYICHTOB-HHBAIUIOB YCTAaHABIMBACTCS C YYCTOM HHAMBUIYATBHBIX MICHXO(DU3HUECKHAX
ocobennoctei. J{is ctynentoB ¢ OB3 mpenycMmarpuBaeTcs A0CTyIHAs GopMa MPeTOCTABICHUS 3aIaHH OLICHOYHBIX CPEJICTB, a
UMEHHO:

. B NIEYaTHOM WJIM DJEKTPOHHON (opMe (VIS ML C HAPYIIEHUSIMH ONOPHO-IBUIaTeILHOTO amnmapara);

. B TIEYaTHOH (hOpMe MM NEKTPOHHOH (PopMe C YBETHMUYCHHBIM IIPUPTOM M KOHTPACTHOCTBIO (IUIS JIMI C HAPYLICHUSIMU
clIyxa, ped, 3peHus);

. METOZOM YTEHHUSI aCCUCTEHTOM 3aJIaHusl BCIYX (ISl JIMIl C HAPYIICHUSIMH 3PEHHUS).

CTy,Z[CHTaM C MHBAJIMJHOCTBIO YBCIIMUHUBACTCSA BPEMs Ha IOATOTOBKY OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI. I[J'Iﬂ TaKUX CTYACHTOB
npeaycMaTpruBacTCsa JOCTYyIIHaAs (bopMa OpeaOoCTaBJICHU OTBCTOB HA 3alaHUA, 4 UMCHHO!

. MICEMEHHO Ha Oymare min HabOpoM OTBETOB Ha KOMIIBIOTEpE (IS JIMI[ C HApYIICHHSIMH CIIyXa, PedH);

. BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHMEM YCIYr acCHCTEHTa (JUISl JIMI C HApYLICHUSIMH OIIOPHO-
JBUTATEJILHOTO allapara);

. YCTHO (IJIS1 JIMI] ¢ HAapyIICHWAMH 3PEHHs, OTIOPHO-IBHTATEIFHOTO aIapaTa).

IIpu HEOOXOAUMOCTH AJIsT 00YYAIOIIUXCSI ¢ MHBAIMIHOCTBIO MIPOIIEAypa OLICHUBAHUS Pe3yIbTaTOB 00y4eHHS MOXKET IPOBOIUTHCS B
HECKOJIBKO 3TallOB.




