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1. Henu, 3a1a4u ¥ IVIAHUPYeMble Pe3yJIbTAThl 00y4eHHs N0 JUCHUILIHHE

[enbto ocBoeHUsT MUCIUILUIUHEI « Temnopu3uka B rOpHOM NMPOU3BOACTBE)
oOMEHa €0 B Pa3IMYHBIX Mpolieccax, B TOM YHCIE€ TOPHOTO IPOU3BOJICTRBA,
COTNPOBOXKJIAIOIINXCS TEIJIOBBIMU  d(ddekTamu, a TakKe CBONCTB BEIIECTB,
00eCIIeYnBAOIINX PEATU3AIMI0 dTUX TMPOIECCOB; (OPMHUPOBAHUE Yy CTYIACHTOB
HAaBBIKOB NMPUMEHEHHUS METOJ0B TEPMOJIMHAMUKH JIJIs1 aHAJIN3a MPOIIECCOB TOPHOTO
MIPOU3BOJICTBA U TEPMOJIMHAMHYECKUX ITUKIIOB PAOOTHI CHIIOBBIX arperaToB TOPHOTO
obopynoBaHusi ¥  OOOCHOBAaHMS  BO3MOXHBIX IyTE€M  MOBBIIIEHUS  UX
HeprodPpheKTUBHOCTH;  O00ECHEYUTh  CTYJACHTOB  KOMIUIEKCOM  3HAHUH,
HEOOXOJIMMBIX JIJII YCBOGHMS PAa3/eNiOB CHEUUANBHBIX JTUCIMIUIMH TOPHOIO
npoduass, B KOTOPHIX M3Y4alOTCS COOTBETCTBYIOIIHME TEPMOIUHAMHYCCKUE
MPOIIECCHI TOPHOTO MPOM3BOJICTBA, TEXHUUECKUE CPEICTBA UX PeaTnu3allii, METOIbI
3ajaud IMCHUIIMHBI:

1. mpuBuTH cTyaeHTaM 0a30Bbl€ TPHUHIUIBI MPOCKTHUPOBAHUS OCBOCHUS
TOPOJICKOTO MOJI36MHOT'O NMPOCTPAHCTBA,

2. Hay4YUTh METOJIaM OOOCHOBAaHUS M BBIOOpAa ONTHUMAIBHBIX MEPONPHUATUN
3alIUTHl OKpYXAaloleld cpeabpl B pallOHE CTPOUTENHbCTBA (IKCIUTyaTalluU)
MOJI3EMHOT0 OOBEKTA

3. Hay4YUTh YMCHHIO TIOJIb30BAThCSI HOPMATUBHOW JOKYMEHTAITUEH TI0
MIPOCKTUPOBAHUIO TIOJI3EMHBIX 00BEKTOB;

4., nmatb 3HaHUS KiIacCU(DHUKAIMA W HOMEHKIATYPhl TOJ3EMHBIX COOPYKCHHMA
pasmMyHOrO (PYHKIIMOHAIIBHOTO HA3HAYCHHs, a TakKe COBPEMEHHOTO
MHPOBOTO OITBITa OCBOSHHUS MTOA3EMHOTO TTPOCTPAHCTBA.

O6yuenue mo nucuuruHe «Temnoguzuka B ropHOM NPOU3BOJACTBE)
HaIpaBJICHO Ha (POPMUPOBAHKE Y OOYUAIOITUXCS CASAYIONTUX KOMITCTCHITUH:

1. KO}I 1 HAMMECHOBaAHHE KOMHeTeHHHﬁ 2. HH}IHKaTOpBI JOCTHIKCHUSA
KOMIICTCHIIMU
OIIK-4. CriocobeH ¢ NOIIK-4.1. MoxeT 000CHOBBIBaTh peEIICHUS
C€CTCCTBCHHOHAYYHBIX IMO3UINHU OLICHUBATH 10 pauuoHaIbHOMY u KOMILIEKCHOMY
CTPOCHUC, XUMHUYCCKNU U MUHCPAJIbHBIU COCTAaB OCBOEHUIO reOpeCYpCHOFO noTeHIMana
3eMHOH KOpBI, MOp(osiornuecKiue 0cOOEHHOCTH U DPY/IHBIX MeCTOPOsK/ICHHUil HOIE3HEIX
TCHETUYCCKUE THIIBI MECTOPOXKIACHUN TBEPABIX HCKOMaeMBIX

IMOJIE3HBIX MCKOIIAEMBIX ITPU PCIICHUU 3a1a4 110
PaLMOHATIBHOMY ¥ KOMIUIEKCHOMY OCBOCHHIO
reOpECypCHOTO MOTEHIIHAIIA HEJIP




HNOIIK-4.2. BiageeT HaBBIKAMH T'€0JIOrO-
MIPOMBIIIICHHON OLICHKHU PYAHBIX
MECTOPOKICHUMN TOJIE3HBIX UCKOITAEMbIX.
NOIIK-4.3.Bnangeer cOBpeMEHHBIMU
METO/IaMHU M3y4YCHHUS BEIIECTBEHHOTO COCTaBa
MOJIE3HBIX MCKOMAEMBbIX M UX

IPOTHO3HOW MHHEPAIOTr0-TeXHOIOTHIECKOM
OLIEHKU C LIeJIbIO BEIOOpA U pa3paboTKu
panroHaNBHBIX (U3UIECKUX, PU3HKO-
XUMUYECKHX, XUMHUYECKHX MPOLIECCOB U
TEXHOJIOTUI U3BJICYCHUS TTOJIE3HBIX
KOMIIOHEHTOB M3 MUHEPAJIHHOTO CHIPbS

[1K-5. HIIK-5.1 YMeer aHaIM3UpOBATh 3aIaHUS 110
PerynupoBanue, opraHu3anus u YCTaHOBJICHHBIM KPUTEPHUSM JIJIs

IJIAHUPOBAHKE B Chepe NMHKEHEPHO- OTIpeJIeJICHUSI CBOMCTB 1 KauecTB, 00Iel 1

TCXHIIECKOTO MPOCKTUPOBAHMSL IS YaCTHBIX LIeJIel MPOEKTHPOBaHUs B chepe

TPafoCTPONTEILHON HOMTUTHKH MHKEHEPHO-TEXHUYECKOTO IPOEKTUPOBAHUS

JUISL TPAIOCTPOUTENBHON MMOJTUTHKHY.

HIIK-5.2 YMmeer onpenensitb METO/bI U
pecypCHBIE 3aTpaThl JJIsl TPOU3BOACTBA padOT
B c(hepe MHKEHEPHO-TEXHUYECKOTO
MPOCKTUPOBAHUS JIJIs TPAIOCTPOUTETHLHOMN
JEeITEIbHOCTH B COOTBETCTBHUU C
OTPEICTICHHBIMU IIEJIIMU MPOESKTUPOBAHUS.

2. Mecto nucunimuiuabl B cTpykrype OOII cnenuannrera

Hucrumnna «Termmodusnka B ropaoM npousBojictse» (b1.1.16) otHocuTcs

K YUCITY TUCIHATUIAH 6a30BOTO IUKJIa 00pa30BaTEILHON MPOTPaMMBI CTICIIHATUTETA.

«Temnodusnka B ropHOM J1eJIe» B3aMMOCBSI3aHA JJOTUYECKU U COIEPKATEIHHO-
METOJMYECKH CO CICAYIOMUMU TUCIUIUIMHAMH U nipakTrukamu OOIT:

B sapuamuenoii wacmu 6azosoco yuxna (b1):
—b.1.1.24 CtpoutenbpHas TeOTEXHOJIOTHS
—b.1.1.29 I'eomexanuka
—b.1.[1C.3 [llaxTHOE ¥ MOJ3EMHOE CTPOUTEIIHCTBO

OCHOBHBIC TIOJIOKEHHS JAUCIUIUIMHBI JIOJDKHBI OBITH MCIIOJIb30BaHbI B
JadbHEUIIIEeM MPU U3YYCHUU CIACAYIOIUX AUCIUIUINH (TIPaKTUK):

— OCHOBBI OCBOCHHUS MOI3EMHOT'O MPOCTPAHCTBA
_ T'oponckoe moazeMHOe X03HCTBO

— IlpakTka 1O TmONY4YeHUIO MNPOPECCUOHANBHBIX YMEHUH U OIbITa
npohecCuOHATBHOM NeSTENbHOCTH.
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3. CTpykTypa u cojepkaHue TMCUUILITHHBI

— Ilpennunnomuas npakTuka

- FOCYI[apCTBCHHaH HUTOroBas arrecCranusa

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIsgeT 4 3aueTHbIX(e) equHutl(sr) (144 yacos).

3.1.2. 3aounas popma oOydeHUs

Koumn CemecTpbl
n/n Buj yueOHoii padoThI 4eCTBO 5} 6
4acoB

AYIUTOPHBIE 3aHATHUS 18

B Tom uncie:

Jlexuun 6 6
1

CeMuHapCcKue/IpaKTHIECKHe 6 6
2 | 3aHATHA

JlaGopaTopHble 3aHATHS 6 6
3

CamocrosiTesibHas padora 124 126

B ToM uucne:

PacuerHbie paboThI 35
1

[ToaroroBka u 3amuTa pedeparon 25
2

KonTponbHas pabota 1

KonrtposabHas padora 2

IIpoMeskyTOUHasI aTTeCTALUS

3auet/ 20

Hroro 144

3.2. TemaTuyeckuid MJIAH U3yYeHUS TUCHMILIMHBI

3.2.2. 3aouHas ¢popma oOyueHHs

TpyaoemkocTsb, yac
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TepmoauHamuky; Ipenmer
TeXHI/I‘IeCKOﬁ TepMOI[I/IHaMI/IKI/I
paBHoOBecue 1 ha3oBble Nepexo-
Abl B TEPMOANHAMUYECKNX CUCTE-
Max
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Tewma 1 [Tonsarue paGoThl B
TEpPMOJIMHAMUKE, TpaduuecKas ee
UHTEpIIpeTalys Ha JuarpamMmme.
[TonsiTHE TEMIOTHI poLecca
XumMmunyeckasi TepmMoanHaMUKa;
TENNoBble CBONCTBA BELLECTB

1.2

Pa3nen 2 Ilonsitue kpyroBoro
npouecca, uuki. [loagsenennoe n
OTBEJIEHHOE B IIPOLIECCE TEILIO.
[Tonesnas pabora. Tepmudeckuit K,
XOJIOAMIBHBIN KO3 Gurment. Lukn
Kapno Cratuctuyeckoe

onMcaHue MakpocucTeM; KBasu-
TepMoanHammnyeckas Teopus
dnykTyaumnin; Mmansie OTKNOHEHUS OT
paBHoOBecuUi; cooTHowweHus OH3are-
pa; obpasoBaHue anccunaTUBHbLIX
CTPYKTYpP; CUHEpreTuka
TennomacconepeHoc;
TepMoavHaMuKa

Paznen PereneparuBubiii nuki. T,s-
nuarpamma. OCHOBHBIE IIPOLIECCHI B
koopauHarax T,s. CymHocTs u
AHAJIMTUYECKOE BBIPAKEHHUE BTOPOTO
3aKOHA TEPMOJUHAMUKHI
TepmMmoagnHamMmyeckme npoLecchl B
rOpHOM NMPOM3BOACTBE

VYpasHenue Ban-nep-Baainbca.
TepMmonrHaMuyeckue napameTpbl
BOJbI U BOAsHOTO napa. [Iponecc
napooOpa3oBanus B p,v- u T,s-
Juarpammax

BrnaxHpli  BO3AyX ~ KAaK  CMECh
HUaealbHBIX ra3osB. [Tonyuenue
pacyYEeTHBIX BBIPAXKEHUHN I ra30BOM
MMOCTOSIHHOM, MOJISIPHOM MAacCCHlI,
IUIOTHOCTH " TEINIOEMKOCTH,
BJIArOCOJICPKAHMS, OTHOCHUTEIbHOMN
BIAXXHOCTH, DHTAJIBIUHN  BIIAXKHOTO
BO3/yXa.

HacrpimeHHb1i 1 HeHACBIIIEHHBIN
BIAXHBIN Bo3ayX. I,d- nuarpamMma
BJIAKHOTO BO3/1yXa: PUHIIUIIBI
IOCTPOEHUS, XapaKTEPHBIE
0COOEHHOCTH, OTIPEICIICHNE
I1apaMeTPOB

Hroro

144

124




Conep:kanue Jexkuui

Tema 1. Ilpeamer TexHuuecko TepMoAMHAMUKH. CTaTUCTUYECKUA H
TEPMOAUHAMHUYECKUN METOMBl HCCIEIOBaHMs. TepMOAMHAMUYECKAs CHCTEMA.
PabGouee teno. Tepmoaunamuyeckue napamerpol. PABHOBECHOE U HEPABHOBECHOE
cocrossus. OOpaTuMblii U HeoOpaTHMBIM Tpouecchl. TepMoauHaMuyecKas
NOBEPXHOCTh. MaeanbHblil a3 Kak MpocTeiias MoJeib padoueil cpesbl. 3aKOHBI
boitns-Mapuorra. I'eit-JItocaka, ABoraapo. YpaBHEHHUsSI COCTOSIHHUSI HJICAIBHOTO
ra3za B (popme Knaneiipona u B popme MeneneeBa. Y ienpHas U yHUBEpCAIbHAS
razoBas noctosiHHas. (1 gac) I'azoBeie cMecu. 3akoH JlampToHa. CiocoObI 3a/1aHus
COCTaBa, CBi3b MeEXJ1y HUMU. Ilapamerpbl COCTOSIHMSA Tra30BOM cMecHu. | a3zoBasd
IIOCTOSIHHASA, MOJISIpHAs: Macca, MapLuaibHOE 1aBJICHUE.

TeroeMKoCTH WACaIbHBIX U CMECU Ta3oB. Buawl temoemkoctu. McTuHHOE U
CcpeaHee 3HAYCHUE TEIIOEMKOCTH

Tewma 2. ITonsTie paboThl B TEpMOAMHAMUKE, Tpaduueckas ee MHTEpPIpETaLns Ha
nuarpamme. [lonsiTue TernoTel nponecca. TemnoTa u padota Kak GopMbl Iepeiavn
sHepruu. BHyTpeHHss1 sHeprusi. BHenHssa nose3Has padoTa TepMOAMHAMUYECKOM
cucteMbl. DHTanbnuss. POpMyIMPOBKM U aHAIUTHYECKAsE (hopMa MEPBOroO 3aKOHA
TEPMOAUHAMHUKU. AHAIU3 TEPMOJIUHAMUYECKUX MPOLIECCOB NU3MEHEHUSI COCTOSTHUS
UJCAIBHOTO Tra3a Ha OCHOBE IIEPBOr0 3aKOHA TEPMOAUMHAMHUKHU. 30XOpHBIN,
M300apHbIA, U30TEPMUYECKUN U aarabaTHBIA MPOLECChl: YPAaBHEHUS MPOILECCOB,
M300paKEHUS HA TUarpaMMe, pacueTHbIC BRIPAKEHUS JIJISl TETUIOTHI U paOOTHI.
Tema 3. Ilonsatue kpyroBoro mnpoiecca, uuki. [[oaBeeHHOE W OTBEJCHHOE B
mporiecce Termno. Ilonmesnas pabGora. TepMmudeckuid  Kmja, XOJIOAUILHBIN
koaddurment. [uxn Kapwo.

Tema 3. PerenepatuBsblid nukid. T,s-auarpamma. OCHOBHBIE IIPOLIECCHI B
koopauHatax T,s. CylmIHOCTh M aHAJIUTHYECKOE BBIPAKEHHE BTOPOTrO 3aKOHA

tepmoauHaMuku. MaTerpan Knaysuyca. TepmoinHaMUYeCKUE TOXKAECTBA.
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Tema 4. YpaBuenue Ban-nep-Baanbca. TepmoauHaMuyeckue mapaMeTpsl BOJbI U
BoJIsIHOTO napa. [Iporecc mapoobpazoBanus B p,v- u T,s- nuarpammax. JKugakocTsb B
COCTOSIHUM HACBIIICHUS M CYXOM HAacChIIICHHBIM map. BiaxkHelid map, CTENEHb
cyxoctu. Ileperpersii map. Pacdyer mapamerpoB BiaxkHoro mnapa. [IpuHIUDBI
MOCTPOEHUE U XapaKTepHble 0COOCHHOCTH h,s- TUarpaMmbl BOJSIHOTO Tapa.

Tema 5. BiaxkHblil BO3lyX KaK CMeCh WJ€albHBIX ra3oB. IlonydyeHue pacueTHbIX
BBIDQKEHUW [JJI1 TAa30BOM ITOCTOSIHHOM, MOJISIDHOM MAaccChl, IUIOTHOCTH U
TEIUIOEMKOCTH, BJIATOCOJACPKAHMS, OTHOCUTEIBbHOW BIAXHOCTH, DSHTAIBIIUU
BJIAKHOT'O BO3yXa.

HacpliieHHbI ¥ HEHACHIIICHHBIA BIaXKHBIA BO3ayX. I,d- guarpamma Bia)KHOTO
BO3/lyXa: MPUHIUIBI TOCTPOCHHUS, XapaKTePHbIE OCOOCHHOCTH, OIpECICHHE
rmapaMeTpoB. PacueT OCHOBHBIX IPOLIECCOB C UCIIOJIB30BAHUE AUATPAMMBI: HarpeBa
BJIQXKHOTO BO3/yXa, OXJIaXJCHHE. YMEHbIIICHUE BJIArocojepaHusi, aanadaTHOe
YBIIAXXHEHUE.

Tema 6. YpaBHEHHE IEPBOrO 3aKOHA TEPMOJUHAMUKY 71 MOTOKA. Pacrionaraemast
pabota, paboTra mNpOTaIKUWBaHUS, paboTa UBMEHEHHS KHUHETHYECKOM U
MOTEHI[MANIBHOW SHEPTUM MOTOKA, YPABHEHMs MEPBOr0 3aKOHA AJIA aanabaTHOro
nortoka. McredeHune raza u3 mpocToro comsa. PacyeTHble COOTHOLICHMS IS
CKOpPOCTH M Pacxojia Iepexo] 4epe3 CKOPOCThb 3BYKa, KPUTUUECKHUE ITapaMeTphl.
Ucteuenne n3 comna JlaBans. lpoccenupoBanuwe ra3oB U mapoB. M3meHeHue
[apaMeTpoB B IIpouecce apoccenupoBaHus. [Ipaktudyeckoe ucCnob30BaHUE
IIPOLECCA APOCCENUPOBAHUS.

Tema 7. IlpuHuun paboOTHl OAHOCTYNEHYATOrO0 MOPUIHEBOTO KOMIpEccopa.
MHorocTyneH4arbie MOPITHEBbIE KoMIpeccopbl. PaboTa peanbHOTO MOPITHEBOTO
KoMmIpeccopa JlonaTouHble KOMIPECCOPHI. Y TUIN3ALMS TEMIOTHI.

Tema 8. [ukner mopmaeBbix JIBC: ¢ m30X0pHBIM, ¢ M300apHBIM U CMEIIaHHBIM
[IOJIBOJIOM TEIUIOTHl. BbIpaxkeHue I TEPMHUUECKOrO Kij UUKiIa. MeTonabl
noBeilieHus dddexktuBHocTn mnopimHeBbix JBC. OxexktupoBanue. L{ukibl
ra3oTypOMHHBIX yCTaHOBOK. [IpuHIMnuansHas cxema u TepmoguHamudeckuii ['TY

C IoABOAOM TCIJIOTBI IIPH IIOCTOAHHOM JOaBJICHWH. MGTOJIBI IIOBBIIICHUA
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tepmuueckoro Kig I'TY. Perenepanus, MHOrOCTYIIEHYATOE CKATUE U CTYIIEHYATHIN
ITOABOJ TETUIOTHI.

Tema 9. Cxema napoTypOMHHON ycTaHOBKU. [IpuHIMNUanbHash BO3MOYKHOCTb
peanu3aumu nukia KapHo, BHYTpEeHHsI M BHEWIHSAS HEOOpaTMMocTbh. LIukm
PenkuHa., ero tepMudeckuil K. MeTonapl MOBBINIEHUS TEPMUUYECKOTO KIIJ [IUKJIIA
Penkuna. Llukn co BTOpWYHBIM IleperpeBoM Imapa. L[ukin ¢ pereHeparuBHBIM
noaorpeBoM. bamanc 3Hepruum  MapoTypOMHHOM  yCTAaHOBKH, KI, €ro
COCTaBJISIOLIME. YUeT HeoOpaTMMOCTH NpU aauabaTHOM pACIIMPEHUU Iapa.
VYienbHbId pacxox Mmapa, TEIUIOTBI M TOIUIMBA. OKCEPreTUYECKUd METO[
MCCJIEIOBAHMSI PKOHOMHYHOCTH TEIIOBBIX YCTAaHOBOK. MeToabl 0€3MalIMHHOrO
peoOpa3oBaHusl TEIIOTHI B JJIEKTPUUECKYIO SHEPTUIO.

Tema 10. CxemMa ¥ LIMKI BO3AYIIHOW XOJOAWIBHOM YCTAHOBKHM, CPaBHEHUE C
mukiaoM Kapno. IloBbimienue 3p¢GeKTUBHOCTH IMKJIa BO3IYLIIHOW XOJOAMJIBHOM
YCTAaHOBKH IIyTE€M MCIIOJIB30BAHUS pereHepanuu TerioTsl. [ [puHnnnuansaas cxema
M UUKI [apOKOMIIPECCOPHOM  XOJOOWIBHOM YCTaHOBKH. AOCOpOLMOHHAA
XOJIOIUJIbHAS yCTaHOBKA. ITapo3keKkTopHas X0JI0AuIbHas yCTAaHOBKA.

Tema 11. TepmoanHamuyeckue NPOLECCHI B TOPHBIX MOPOAAXXHUMHYECKOE
paBHOBECUE TEPMOJMHAMUYECKOW CHUCTEMBI, PABHOBECUE B CIIOXKHBIX CHUCTEMaX,
IE€TEPOreHHbIE CUCTEMBI, CTEXUOMETPUYECKUE YPABHEHUS, JHAOTEPMHUYECKUE U

9K30TCPMHUICCKNEC PCAKIITNHN, XUMHYCCKOC PAaBHOBCCHC

3.4 TemaTnka MpaKTHUECKUX 3aHATUH

1. Pacu€t OCHOBHBIX TEPMOJMHAMUYECKUX MTAPAMETPOB COCTOSIHUSA
TEPMOJUHAMUYECKUX CUCTEM.

1. PacuéT cocTaBOB MHOIOKOMITIOHEHTHBIX BEIIECTB UX OCHOBHBIX CBOMCTB U
apaMmeTpoOB COCTOSIHUS.

2. Pacuér nmokazareseii TermIoEMKOCTH ra3000pa3HbIX, KUAKUX U TBEPIBIX
BEIIIECTB, aAradaThl Ta30B M Ta30BBIX CMECEH, ITapaMeTPOB HarpeBa M OXJIaXICHUS
TEPMOJUHAMUYECKHAX CUCTEM.

2. Pacu€T 3HEpPreTHYECKUX XapaKTEPUCTUK TEPMOJUHAMUYECKUX CUCTEM U
OCHOBHBIX IMOKA3aTeJEN TEPMOJIUHAMUYECKHUX MPOLECCOB B 3aKPBITHIX
TEPMOJUHAMUYECKUX CUCTEMAX.



4. Pacu€t OCHOBHBIX TTOKa3aTesield KOHTYKTUBHOTO, KOHBEKTUBHOTO U JTYYHUCTOTO
TEIIOOOMEHOB.

4. Pacuét mapamMeTpoB MPOIICCCOB HArpeBa U OXJIAXKICHHS TBEPIBIX TEJ IMPOCTOM
rCOMETPUYCCKOHN (hOPMBI TIPH CTAIIMOHAPHOM M HECTAIIHOHAPHOM PEKHUMaX

4. Pacuét mapamMeTpoB MPOIECCCOB TEILIOOTAAYH M TEILIONICPEIauu TIPH
BBIHYKJICHHOM

JBIKEHUHN Ta3000pa3HbIX U KUIKUX TCTUIOHOCUTEIICH.

5. OCHOBHBIE TIOJIOKEHHSI METOJIUK PACUETOB MapaMeTPOB psiia
TEPMOIMHAMHYECKUX

MIPOIIECCOB TOPHOTO MTPOU3BOJICTRA.

TemaTuka KypcoBOT0 MpoeKTa — HE IPETYCMOTPEH

4.Y4eOHO-MeTOoANYecKOe U HH(POPMAIIMOHHOE 00ecrieyeHue

OcHoBHas auTEparypa:

1. a) Temnosneprermka u Temnortexnuka Tekct Kn. 2 TeopeTHyeckue OCHOBBI
TEIUIOTEXHUKH. TernoTexHu4eckuii skcepuMenT / A. A. AJeKcaHApOB U JIp. CIPABOYHUK : B 4
KH. Tio] oom1. pea. A. B. Kimumenko, B. M. 3opuna. - 4-¢ usn., crep. - M.: 3narensckuii joM
MDBU, 2007. - 561 c. u.

2. Kupumnos, B. B. TeopeTnueckue 0CHOBBI TemnoTexHukH. Temnomaccooomen Texcr
yuebHOoe mocolue Juisi camocTosT. padoTsl cryneHToB B. B. Kupmmnos ; HOx.-Ypan. roc. yH-T,
Kag. ITpom. Terosnepreruka ; FOYpI'Y. - Uensounck: M3narenscteo FOYpI'Y, 2008. - 71, [1] c.

3. I'onuapoB C.A. TepMmoaunamuka: YueOHUK 111 By30B. — M.: Uzn-Bo MITYVY,
2002.

- 440 c.

4. Tennorexuuka: YueOHuk misi By3oB / B.H. Jlykanun, M.I'. Illarpos, I'.M.
Kamdep u np.;

[Tox pen. B.H. Jlykanuna. — 4-e uzn., ucnp. — M.: Beicmas mkomna, 2003. — 671 c.
5. Snuenko I'.A. Tepmonunamuka. Yacte 1. OCHOBHBIE MOHATUS U OTPEIEICHUSI.
YpaBHeHUs

cocTossHUS: YueOHoe nmocoone. — M.: MITYVY, 2004. — 114 c.

0) 10MOJIHUTEIbLHAA JIUTEpPaTypa

4. Sluuenko I'.A. Tepmonunamuka. Yacte 2. OCHOBHBIE CBOMCTBA M MHapameTphl
COCTOSIHUS

MHOTOKOMITOHEHTHBIX BEIIECTB. TermmoEéMKOCTh BEIIECTB U MOKa3aTeNlb aiuadaThl:
VY4eOHoe noco-

oue. — M.: MITYVY, 2004. - 129 c.

5. Snuenko I'.A. Tepmoannamuka. Yacte 3. DHepreTMueckue XapakTEPUCTUKHU

TEpMOJIMHA-



MHUYECKHX CHCTEM U MPOIIECCOB. 3aKOHBI TEPMOJUHAMUKU: Y ueObHOe mocodue. — M.
MITY, 2005.

— 158 c.

6. Snuenxko I'A. Tepmommnamuka. Yacte 4. Ilpoueccbl HUCTEUYEHHS W
JPOCCETUPOBAHUS T'a30B:

Vuebnoe nocodue. — M.: MITY, 2007. — 105 c.

7. SAnuenko ['.A. Tepmommnammka. Yacte 5. TepmoamnHamuka MpoLECCOB
CMENINBaHUs ra3oB.

TepMoauHaMHUYECKHE LUKIbl CHJIOBBIX arperaToB TOPHBIX MAallWH M YCTaHOBOK:
YyebHoe mocodue.

-M.:MITYVY, 2011. - 112 c.

8. AAnuenko I'.A. Tepmoannamuka. COOpHUK 3a7a4 U 3aJaHUI I MPAKTHYECKUX
3aHATUHN U

camocrosTenbHol padoTel. Yacts 1. [lapamerprl cocrosiHus. OCHOBHBIE T'a30Bble
3aKOHBL: Y4yeOHoe

rmocooue. — M.: MITVY, 2006. — 97 c.

9. AAnuenko I'.A. TepmoauHamuka. COOpHUK 3a7a4 U 3aJaHUM JIJIs1 MPAKTUYECKUX
3aHATUHN U

caMOCTOATENbHOM padoThl. YacTh 2. OCHOBHBIE CBOMCTBA U MTapaMETPhl COCTOSTHUS
MHOT'OKOMITO-HEHTHEBIX BelecTB: YueOHoe rmocooue. — M.: MITVY, 2008. — 100 c.
10. SAnuenko I'.A. Tepmoaunamuka. COOpHUK 3a/1a4 W 3aJaHUM JIJIST TPAKTUYECKUAX
3aHATUHN U

camMocToATeNbHOM paboTel. Yacte 3. TeruoéMkocTh BemiecTB. [lokazarenb
aguabaTel ra3oB. Ilapa-

METpPBbI HarpeBa U OXJaXICHUsI TEPMOJMHAMUYECKUX CUCTEM: YueOHoe nmocooue. —
M.: MITY,

2010. - 125 c.

0) TONOJIHUTEIbHAS JTUTEpaTypa:

B) mporpammHoe ob0ecrnieuenue u MiaTepHeT-pecypcesl

1. http://x-term.ru (Pemenue TeXHUYECKHUX 3a/1a49 U KOHTPOJIbHBIX );
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2.

http://fn.bmstu.ru/phys/bib/physbook/tom2/content.htm  (I'maromes  K.B.,

Mopo3zos A.H.

®duznueckas repmoanHamuka. MI'TY um. H.D. baymana)

HaumenoBanue pecypca cetu «AHTepHeT» DJIEKTPOHHBIN apec pecypca
«Poccuitckoe obpasoBaHmey - degepanbHbliii NopTan http://www.edu.ru/index.php
Hayunas siektpoHHast 6ubanoTeka http://elibrary.ru/
DnexkrponHas oubmnoreunas cucrema IPRbooks http://www.iprbookshop.ru/

®denepanbHas YHUBEPCUTETCKAsE KOMITBIOTEPHAsS CETh

Poccun

http://www.runnet.ru/

Nudopmannonnas cucrema "EanHoe oOkHO AOCTyMA K

oOpa3oBaTenbHbIM pecypcam”

http://window.edu.ru/

3.

http://www .twirpx.com/files/tek/thermodynamics/  (Tepmogunamuka U

TCIIJIOTCXHHUKA:

KOHCIICKTBbI JIGKHI/If/'I, J'Ia60paT0pHBIe pa6OTBI, O6yanOHlHe KOMIIJICKCBI H

IPOrPaMMBI);

4.

http://www.calc.ru/635.html4 (TepmoaumHamuka: GopMynsl U (PU3HIECKUEC

BCINYUHBI

®denepanbHbI moptan «Poccuiickoe oObpazoBanue» [DIEKTPOHHBIA pecypc] —
Pexxum noctyna: http://edu.ru;

OtkpbiTOe 00pa3zoBaHue [DNeKTpOHHBIM pecypc] — Pexum pocrymna:
http://openedu.ru;

Poccuiickas rocygapctBeHHass Oubiamoreka [DIEeKTpOHHBIN pecypc| — Pexum
nocryna: http://www.rsl.ru;

EBponerickas nudposas oubnuoTexa Europeana
http://www.europeana.eu/portal);

['ocynapcTBeHHas myOauM4Has Hay4yHO-TeXHMUYeckas Oubinnoreka Poccun
WwWWw.gpntb.ru ;

- DIeKTPOHHO-OMOMMOTEUHAss cucTeMa 00pa30BaTENbHBIX M MPOCBETUTEIHCKHUX

u3nanu http://www.iglib.ru;

- UudopmanmonHbIi moprai [cait] Www.miningexpo.ru;

["opHast sHIIMKIIONEIUs [caidT] WWW.mining-enc.ru .

3JIEKTPOHHO-0n0/InoTeuHbIe cucTembl (IBC):
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http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://www.europeana.eu/portal
http://www.gpntb.ru/
http://www.iqlib.ru/
http://www.miningexpo.ru/
http://www.mining-enc.ru/

- DnextpoHHO-0nMOmMoTeyHas cucrema (3bC) [DnexkTpoHHBIA pecypc]- Pexum

nocrtyma: WWw.book.ru

- DnekTpoHHO-O0nboreyHas cucrema (ObC) «YHuBepcurerckas Oubianorexka

OHJIAHY» [DNeKTpoHHBIN pecypc]- Pexxum nocryma: www.biblioclub.ru

JIuneH3noHHoe #  CBOOOJAHO pacHpocTpaHsieMOoe TMPOrpaMMHOe
o0ecreuenue

MoitOduc — poccuiickaa KomnaHuWA-pas3paboTuMK 6e3onacHbiX OPUCHbLIX pelleHun ans
obuweHns M coBmecTHOM paboTbl Cc AoKymeHTamu (AnbTepHatmBa MS  Office)
https://myoffice.ru/

Mnatpopma nanoCAD — 3TO0 poccuiickaa nnatoopma A4a  MNPOEKTUPOBAHUS U
MOAENNPOBaHMA OBOBEKTOB pPas/IMYHOM cloXKHOCTU. Moaaepkka dopmatoB *.dwg u IFC
OEenaeT ee OTIMYHbIM pelleHnem ans comelleHnsa CAMP- n BIM-texHonornii. @yHKUMOHAN
nnaTopmbl  MOMKET  ObiTb  pacClWIMPEH C  MNOMOLLbI  CreuuanbHbiX  MoAay/el
https://www.nanocad.ru/support/education/

Cuncrema TpexmepHoro MOeNnnpoBaHuA «KOMMNAC-3D»
https://edu.ascon.ru/main/download/freeware/

VALTEC.PRG.3.1.3. T[lporpamma pgna TennoTeEXHUYECKMX W TUAPABANYECKUX pPaCyeToB
https://valtec.ru/document/calculate/

OwHnanH pacyetbl ABOK-CODT https://soft.abok.ru/help desk/

CoBpemennble npogeccuoHaJbHbIE 0a3bl JAHHBLIX U HHPOPMALIMOHHbIE
CIPABOYHbIE CHCTEMBbI

ok wnNE

Poccuitckaa HaumoHanbHasa 6ubanoteka http://www.nlr.ru

3BC «YHuBepcutetckan 6mbanoTteka oHnanH» https://biblioclub.ru/index.php

HayyHas anekTpoHHas 6ubanoteka http://www.elibrary.ru

Poccuiickan rocyaapctseHHas bubavorteka http://www.rsl.ru

O6pasoBatenbHas nnatdopma FOPAUT http://www.urait.ru

«TexaKkcnepT» — CNpaBoYyHasA CUCTEMA, NPEeAOoCTaBAAOWAn HOPMATUBHO-TEXHUYECKYHO,
HOPMaTMBHO-MPaBoBYo MHPopMaLmto https://Texakcnepr.cant/

HM «ABOK» — NOMOLWHMK UHXKeHepa No OTONNEHWIO, BEHTUAALUKN, KOHANLMOHNPOBAHUIO
BO34yXa, TeNN0CHabXeHUIo N CTpouTenbHoM Tennodusmke https://www.abok.ru/

E-[OCbE — 9neKTpOHHbIM 3Kosor. HesaBncmas nHpopmauma 0 pOCCUIMCKUX OPraHU3aumsX,
6a3a HOPMaTUBHbIX [OKYMEHTOB n 3aKOHOAATe/IbHbIX aKToB
https://e-ecolog.ru/

NHKeHepHan caHTexHMKa VALTEC (katanor npoAyKuuu M HOPMATMBHAA [AOKYMeHTaums)
https://valtec.ru/

4.2.2 JieKTpPOHHBIE 00pa3oBaTe/IbHbIE Pecypchl

[IpoBenenue 3aHATHI W aTTecTalluii BO3MOXKHO B JAMCTAaHIIMOHHOM QopmaTe ¢
MPUMEHEHUEM CHUCTEMBI JWCTaHIIMOHHOTO oOydeHus yHuBepcuteta (CJIO-LMS) na ocHoBe
pa3paboTaHHBIX Kadeapoi AMeKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceMm paznenam
MIPOTpaMMBI:

|

Hazsanue D0OP \ CcpuiKa Ha Kypc \
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http://www.book.ru/
http://www.biblioclub.ru/
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/

«Temmodusnka B ropHOM
MIPOU3BOJICTBE

DO0P HaxomuTCs B CTaIuM pa3pabOTKU

Pazpaborannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

[opsimok npoBenieHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIEIbHBIMU
pacTopsDKCHUSIMH TIPOPEKTOpa MO ydeOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

Kaxaplii cTyieHT 00ecredeH HHIMBU Ty aTbHbIM HEOTPAHUYCHHBIM JTOCTYIIOM K 3JICKTPOHHBIM
oubmorekam yauBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog). Cceuika Ha
3JIEKTPOHHYIO OubmoTeky: https://online.mospolytech.ru/course/view.php?id=7621&section=1

5. O6pa3oBaresibHbIC TEXHOJIOTHH.

OCHOBY Kypca COCTaBJISIIOT MYJIbTUMEIUNHBIE JIEKIIMU IO 0Oa30BBIM BOMPOCAM
MIPOCKTUPOBAHUSI KPETICH TOPHBIX BHIPAOOTOK M OOCIIOK IMOA3EMHBIX COOPYKEHUH.
Jlekiuu mpoOBOJATCS B MOTOKE C MCIOJb30BAHUEM CIAWIOB, MOJATOTOBICHHBIX
npermnoaBaTenieM B nporpamme Microsoft Power Point.

Ha ka)10M NpakTUYECKOM 3aHIATHH BBIACISIETCS 10 25 MUHYT AJIsl IPOCMOTpa
BUJICOOUIBMOB WJIM BUJICONPE3CHTAIUH O COBPEMEHHOM MHPOBOM COCTOSTHUU
BOIIPOCAa pacyeTa U KpEeIUICHUs BBIPAOOTOK C MOCIHEAYIOMUM pa3dopoM U
oOcyxenneM ux coaepsxkanus. K pazpaboTke u JeMOHCTpalliy BUICONTPE3CHTALIUN
MPUBJICKAIOTCS CTYJAEHTHl. BaXxHO€ MECTO B METOJUYECKOM IIJIAHE OCBOECHUS
JTUCHUIUIMHBI UTPAET CaMOCTOSITENIbHAsE paboTa CTyICHTOB C HAYYHO-TEXHUYECKOU
auTepaTypoi u pedepupoBanue. Hanbomnee npoABUHYTHIE B TJIaHE KOMIIBIOTEPHON
rPaMOTHOCTH CTYJICHTBHI BBINOJHAIOT CIHElIHANIbHBIE 3aJaHus IO pa3padoTKe
(bparMeHTOB KOMIIBIOTEPHBIX MPE3EHTAIIUH .

st cTyA€HTOB, TOTOBSIIMX pedepaTsl U BBHIMOJHAIONIUX WHIUBUIYyaTbHbBIE
3a/IaHus, TI0 JKEJIAHUIO0, YCTPAUBAIOTCS CIICIIMAIbHBIE KOHCYJIbTAIlUN

Tak >xe TPOBOAUTCS WHAMBHUIYyATbHOE OOCYXKICHUE BBITIOIHSIEMBIX 3TaroB
KypCOBOTO MPOEKTA; 3aC/IylIMBaHuE U 00CyXIeHne pedepaTos.

Jns  Tekymero KOHTPOJS HCIOJb3YETCsl ayJIUTOPHOE KOMIIbIOTEPHOE
TECTHPOBAHUE.

VY nenpHbIN BeC 3aHITHH, TPOBOJIMMBIX B UHTEPAKTUBHBIX (pOpMax, OrpeaesieH
TJIaBHOW 1I€JIbI0  00pa3oBaTeNbHON MPOrpamMMbl, OCOOCHHOCTHIO KOHTHMHIEHTA
OOy4YaroIINXCS M COJIep KaHNeM AUCIUIUIMHBI «[ opojickoe moa3eMHOoe X03HCTBOY
M B LEIOM MO JUCHUILIUHE cocTaBiaeT 50% ayauTOpPHBIX 3aHSITHM. 3aHaTusa
JCKIIMOHHOTO THUMAa COCTAaBISIIOT 33% OT 00beMa ayIUTOPHBIX 3aHATHH.

Ha npakTuueckux 3aHATUSIX TPUMEHATH CIEAYIONINE METOAbl MTHTEPAKTUBHOTO
o0y4eHUS:

6. MeToanueckue peKoMeH AU

Meroauyeckne peKOMeHIAMHM Jisi TNpenojaBaTess M0 OPraHU3aNUU
o0yueHus
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6.1.1 IlpenonaBaTenp OpraHu3yeT MNPENOJAaBAHUE IUCLUILUIMHBI B COOTBETCTBUHU C
TpeboBanusMu «llonokeHust 00 opraHu3amMK 00pa30BaTEIBHOTO TMporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €r0 (DMIIHANax», yTBEPKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBOM 3aHATUH IpenojaBaTeb JOBOJIUT O CBEJICHUS CTYIEHTOB COJEpKaHUE
paboueii mporpaMmsbl qucuuiinasl (PILT).

6.1.3 IIpenogaBaTens 0cOOEHHO OOpalnaeT BHUMaHUE CTYJEHTOB Ha!

— BHUIBI U (GOPMBI IPOBEICHHS 3aHATHI 110 TUCIMUIUIMHE, BKIIOYAs MTOPSI0K

MPOBEJICHUS 3aHATUI C MPUMEHEHUEM TEXHOJIOTHH TUCTAaHIIMOHHOTO O0YYEeHHUS U
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yauBepcutera (CJJO MockoBckoro
[Tonutexa);

—  BUJBI, COJAEPYKAHUE U MOPSAJIOK IIPOBEIACHMS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B

COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;
— ¢opMmy, comepkaHHie U TOPSAIOK MPOBEACHUS TPOMEKYTOUHOM aTTecTallu B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, IpearycMoTpeHHbIM PII/I.

6.1.4 IlpenogaBarenb JOBOAUT O CBEJCHHS CTYACHTOB IpaUK BBHIMOIHEHHUS YYEOHBIX
pabot, npexycmorperusix PII/I.

6.1.5 [TIlpenonaBarenb pEKOMEHAYET CTYACHTaM OCHOBHYIO M JIONOJHUTEIbHYIO
JTUTEpaTypy.

6.1.6 IlpenonaBarens MpeaOCTaBISET MEpea MPOMEKYTOUHOM aTTecTaluei (IK3aMeHOM
WM 324€TOM) CIIMCOK BOIIPOCOB JJIsl TOJITOTOBKH.

6.1.7 [IpenomaBarenn, KOTOPbIE MPOBOAAT JIEKIIMOHHBIC U MPAKTUUECKHE (CEMUHAPCKUE)
3aHATHUSA, COTIACYIOT TEMAaTHUECKU MJIaH MPAaKTUYECKUX 3aHATHI, YTOOBI HUCIIOJIB30BATh €IUHYIO
cucreMy 0003HauEHHH, TEPMHUHOB, OCHOBHBIX TIOHSATHIA JUCIUTUINHBL.

6.1.8 Ilpu moAroTOBKE K CEMHUHAPCKOMY 3aHATHIO MO MEPEYHIO OOBSIBICHHBIX TEM
IpenoIaBaTeNl0 HeoOXOAMMO YTOYHUTH IUIaH WX TpoBeneHus, cormacuo PIIJI, mpomymats
(bOopMyITUPOBKH U coJiepKaHNe Y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYXJICHHUE, 03HAKOMHUTHCS
C IIEPEYHEM BOIIPOCOB IO TEME CEMUHApA.

B xozne cemunapa BO BCTYNUTEIHLHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAUUMOCTh TEMbI
CEMHUHAPCKOI0 3aHTHSI, ONIPENEIUTh MOPSAO0K €ro MPOBEACHUS, BpeMsl Ha 00CYXIEHHUE KaK0TO0
yuebHoro Borpoca. Mcnonp30BaTh (PPOHTANBHBIM ONPOC J1aBasi BO3SMOXKHOCTb BBICTYIHUTHh BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHS CIIEeyeT MOABECTH UTOTH: 1aTh OLIEHKY
BBICTYIUIGHUH Ka)KJJOTO CTyJEHTa M Y4eOHOH Tpymnmbl B IeJIOM. PacKkpbITh MOJOKUTENbHbBIE
CTOPOHBI U HEJIOCTATKU NTPOBEACHHOT0 CEMUHAPCKOTO0 3aHATHsI. OTBETUTH Ha BOIPOCHI CTYAECHTOB.
Boigats 3ananus U1 caMOCTOSITENIbHON paOOThI 110 MOJATOTOBKE K CIIEAYIOIIEMY 3aHSITHIO.

6.1.9 Ilenecoo6pa3Ho B X0/€ 3alUThI pedepaToB, 1a00paTOPHBIX PabOT, KYpCOBBIX paboT
Y IIPOEKTOB 33J]aBaTh BHICTYNAIOIIUM U ayIUTOPUH JOMOJHUTEIbHBIE U YTOUHSIONIME BOIPOCHI C
LEJIBIO BBISICHEHUS UX MO3ULMHA MO CYIIECTBY 00CYKAaeMbIX MPOOIEM.

Bo3moxxHO mpoBeneHHE 3aHATUA W aTTeCTallMii B JMCTAHIIMOHHOM ¢dopmare C
OPUMEHEHHEM CHCTEMBbl JUCTAaHIMOHHOro oOy4yeHus yHuBepcutera (CJO MockoBckoro
[Tonurexa).

6.1.10 Ilopsmok mpoBeaeHuss pabOT B JIUCTAHIMOHHOM (opMare YCTaHABIMBAETCS
OTJIEIbHBIMU PACTIOPSDKEHUSIMUA TIPOpPEKTOpa Mo yueOHOM paboTe W/WiIM LIEHTPOM YyueOHO-
METOAMYECKON PaOOTHI.

MeToanyeckue yKa3zaHus J1Jisl 00y4AKIIUXCSH M0 OCBOEHUIO JUCHHUIIIMHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTaBUTH JUIsl ceOsl rpadUK BBHITOJIHEHUSI Y4eOHBIX padoT,
npeaycMotpenHbix PIIJI ¢ yu€rom TpeGoBaHMM Ipyrux QUCHUILIMH, U3Y4aeMbIX B TEKYyILIEM
cemecTpe.

6.2.2 1lpu npoBeeHNH 3aHATUNA U MPOLELYp TEKYLIEH U MPOMEXYTOUHOM aTTECTalluM C
HCIIOJIb30BaHNEM HMHCTPYMEHTOB MH(POPMAIIMOHHON 00pa30oBaTeNIbHOM Cpelbl AUCTAaHLIMOHHOTO
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obpazoBanus yausepcutera (CJJO Mockosckoro Ilonurexa), kak BO BpeMsl KOHTAaKTHON paboThI
C TperojaBareieM, Tak U BO BPEMSI CaMOCTOSITENIbHON pabOThl CTYAEHT JOKEH 00ECIeYuTh
TEXHUUYECKYI0 BO3MOKHOCTb JUCTAaHIIMOHHOTO MOJKIYEHHUS K CHCTEMaM JHUCTAaHIMOHHOI'O
oOyuenus. Ilpu oTCyTCTBUM TakoW BO3MOKHOCTH OOCYAWUTH CHUTYallMI0 C IPErnojaBaTeieM
JUCLUTLITUHBI.

6.2.3 K npoMeXyTOYHOM aTTECTAIlUH JIOMYCKAIOTCSI TOJIBKO 00YJarOIIHecs, BHITTOJTHUBIITNE
BCE BHJIBI yUe€OHOI paboThl, MpeycMOTpeHHbIe padouei mporpammoit nucuumiinasl (PI1T).

7. ®oHI OLIECHOYHBIX CPEACTB
OueHo4yHbIE cpeACTBA AJI TEKYLIEr0 KOHTPOJISl YCIIeBAEMOCTH, IPOMEKYTOYHOM
aTTecTAlMM [0 UTOTaM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe

o0ecmevyeHne CaMOCTOATEIbHO padOThI CTYIEHTOB.

7.1. MeToabl KOHTPOJISI U OLIEHNBAHUS Pe3yJbTATOB 00y4YeHUsI
DoHIbI OLEHOYHBIX CPEICTB JJIS NPOBEACHUS TEKYIeHd U MPOMEKYTOYHOU
arrecTauuy ody4awmuxcs no gucuuninie «Tennogusnka B ropHoM

MMpou3BOACTBE»

@DOH/IBI OLIEHOYHBIX CPEJICTB MJIA MPOBEICHUS TEKYILIEH M MPOMEXKYTOUHOU
aTTecTaliMk  oOydarmmuxcs 1o jgucnuiuimHe «Temmodu3nka B TOPHOM
IIPOU3BOICTBE» MpUBEEHBI B [Ipuiioxkenun 2 k paboueid mporpamme.

7.1. Texymuii KOHTpOJIb (paboTa HAa MPAKTUYECKUX 3aHATHUSAX )
TepMmoauHaMHUUeCcKasi CUCTEMA U OKpY»Karolas cpeqa. Buabl TepMoInHAMHAYECKUX
cucteM. Pabouee Teno. CoCcTOsIHUS TEPMOJUHAMUYECKUX CUCTEM.

2. O01Me NOHATUS O TEPMOJIUHAMUYECKUX BEIMYMHAX, OCHOBHBIX
TEPMOJMHAMHUYECKUX TTapaMeTpax U (YHKIUSAX COCTOSIHUS TEPMOJUHAMUUECKUX
cucteM. IHTEHCUBHBIC U SKCTEHCUBHBIE TapaMeTPhl, BHYyTPEHHUE, BHEIIHUE U
aJANTUBHBIC.

3. NaBnenue. VictuHHOE U cpeHEee, aOCOIOTHOE, U30BITOYHOE U Pa3pSKCHMUS.
B3anmocssizu mexay HuMu. CoBpeMeHHbIE eAUHULIBI U u3MepeHus. Kak onu
CBSI3aHBI MEXKTy COOO.

4. Temneparypa. AGcomoTHas TepMOAMHAMUYECKas TeMieparypa. CoBpeMeHHbIE
TeMIIepaTypHbIE MKaIbl. B3anMOCBs3b MEX Ty aOCOTIOTHOM M CTOTPaTyCHOM
TEPMOJUHAMUYECKUMH TEMIIEPATYPHBIMH IIIKAJIAMH.

5. MonsipHbIit ¥ yIeTbHBIA 00BEMBI BEIIECTB TEPMOJIUHAMUYECKUX CUCTEM.
MeTtoapl uX pac-4y€Tta y ra3oB, )KUJIKUX U TBEPIBIX BEIIECTB. MossipHas macca
BEILECTB, €€ onpeeneHue ¢ noMonibio Tadbnuibl «llepuoanueckas cucrtema

anemeHToB .M. MenaeneeBay.
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6. TepmoiMHaMHYECKHI1 Tpo1iecc. PaBHOBECHBII 1 HEPAaBHOBECHBIM MTPOLIECC.
[Ipsimoii u o6paTHsIi. Lukiel. ['padudeckoe nzodpaxeHrne TepMOIUHAMUYECKUX
npo1ieccoB. Pemakcanus, Bpems peakcaium.

7. YpaBHEHHE COCTOSHUS TEPMOANMHAMHUYECKUX cructeM. OOt BU/I,
rpaduueckoe nzodpaxkenue. TepMoarHaAMUUECKask MOBEPXHOCTh, IMArpaMMBI
COCTOSIHUSI TEPMOJUHAMUYECKON CUCTEMBI.

8. HopMaTuBHBIE yCIIOBHS COCTOSIHUSI TEPMOAMHAMUYECKUX cUCTEM. B3anmocBsa3u
MEXIYIUIOTHOCTBIO U YJIEIbHBIM 00BEMOM BEIIECTB MPU HOPMAJIbHBIX
(GU3MYECKUX U TEKYIIHUX YCIOBHIX

7.2. Texkymuii KOHTPOJIb (BbINOJIHEHUE KOHTPOJIbLHOMH padoThI)

(bopMupoBaHUE KOMITETECHITHN )
[To mucnuUIUIMHE TUTAHUPYIOTCS CIEAyIoNIue (GOpMBI TEKYIIEro KOHTPOJIS

YCIICBACMOCTH O6yan-OIHI/IXC5II
- YCTHBIC OIIPOCHI,
- THANBUAYAJIbHBIC 3aIaHNA.

[IpuMepHbBIC BOHDOCBI/ 3aJlaHUs 111 KOHTPOJbHOM Da6OTI>I JUISL KOHTPOJILHOM

TOUKHU Neol:

1. [TnoTHOCTh ra3a * mpu abCcoIOTHOM AaBiieHHH P = 720 MM pT. CT. ¥ TeMIeparype

t =00C paBna * =1,35 kr/m3. Haiitu ero MonsipHyto mMaccy.

2. HaiiTi MOJISIpHYIO MAcCy OJHOTO MOJIst cMecH, cocTosineit u3 10 kr O2u 15 xr Na.

3. OnpeaenauTh MOJIIPHYIO MacCy M IMJIOTHOCTD MPOIYKTOB MOJHOTO cropanus stuiieHa C2Ha
B TEOPETUYECKU HEOOXOIMMOM JIJISl 3TOTO CYXOM BO3/YyXE.

4. OnpenenuTh yASIbHYIO Ta30BYIO TOCTOSHHYIO R TIPOAYKTOB MOTHOTO CrOpaHUs arleTuie-
Ha C2H>2 B TeopeTHUECKH HEOOXOJMMOM JJISl 3TOTO CYXOM BO3IyXe.

5. OnpenenuTh HACBIMHYIO INIOTHOCTD Pa3pPhIXJIEHHOTO U3BECTHSKA, €CIIU €0 IIIOTHOCTh PaB-

Ha * = 2500 kr/ms3, moka3zarenb o01eit mopuctocT Po.n=25 %, kK03QPUIIMEHT pa3phIXJiCHHs

Kp

=1,5, a MaccoBoe Brarocojaepxanue dm= 200 r/kr.

6. B 6amtone émkoctrio V = 40 nutpos npu gasienun P = 100 ara u Temneparype

t = 15 oC maxoauTcs ra3oBasi CMECh CIIEIYIOIIEro MaccoBoro coctara: N2 = 30 mac. %, O2=50
mac. %, CO2= 20 mac. %. Onpenenuts Maccy cMecu B 6amnone. II[pUMEpHBIC BOIIPOCKI/

3a0aHus U1 KOHTPOJHLHOU pabOTHI TSI KOHTPOJBLHOM TOYKHA No2:

Ornpenenuth MacCOBBIN Pacxo]] BOASHOTO Mapa BEIHOCUMOTO TOTOKOM BO3/yXa M3 IIaXThI,
eci 00BEMHBIN PacxXo/1 BEIXOSINErO U3 MIaxXThl Bo3ayxa coctaiser QB = 10000 m3/4ac, on
uMeeT

OTHOCUTEJIbHYIO BIaXXHOCTh * 8= 85 % u Temnepatypy t = 10 oC.
8. OnpenenuTs MOIIHOCTH Kastopudepa Juis HarpeBanus Bo3ayxa ot t1=-30 oC g0
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t2 =20 oC B cucTreMe KOHIUIIMOHUPOBAHUS, €CJIM B KaTOpU(dep BO3TyX MOCTYIMAET ¢ 00bEMHBIM
pacxomoMm V- = 5000 m3/4 pu abconroTHOM AaBieHud P = 750 MM pT. CT., a ICTUHHAS
n3o0apHas

MOJISIpHAsE TETUIOEMKOCTD BO3/IyXa OIUCHIBACTCS CIICAYIOIINM ITOJHHOMOM IepBoii crernenu - Cp,

6,8682 + 0,001366t, rae [t] = oC; [Cp,- | = kkay/(kmoib* 0oC).

9. TemnepaTypHas 3aBUCHMOCTh HCTUHHOMN M300apHOM MoJsipHOi Termoémkoctr CO2 B
nuarnaszone temmepatryp T =298...1500 K onuceiBaetces ciieayroniei mpuOInkEHHOM 3aBUCUMO-
CTBIO:

Cp,- + 6,214 +10,396° 10-3* T —3,545+ 106° Tz,

rae [T] =K; a[Cp,- | = kan/(monp* K). Haiitu mokasarens agnadaret CO2 mpu T = 800 K.

10. TemneparypHasi 3aBUCUMOCTb UCTHHHOM N300apHOI 00BEMHOM TEIIIOEMKOCTH CYXOT0O
BO3/yXa B quanasone temmeparyp T =273,15...1273,15 K onucsiBaeTcst CIeIyOUIM
BbIpaXXEHU-

em: Cp, 06 =1,2256 + 2,76-10-4-T , tie [ Cp, 06] = xJIx/(Hop.m3 K), [ T] = K. Haiitu ass atoro
Juarna-

30Ha TEMIIEPATyp TEMIIEPATYPHYIO 3aBUCUMOCTb CpeAHEH n300apHON 00BbEMHON TEIITIOEMKOCTH
B

a0COIOTHON TEPMOAMHAMUYECKOM TeMIlepaTypHOH IIKaJIe U B TEPMOJIMHAMUYECKON 1IIKaje
TeMIe-

paryp Llenbcus..

11. Onpenenuth padoTy u3otepmudeckoro nedopmuposanust M = 5 kr O2, npoTekaromero

npu T =400 K, eciu O2 B HauambHOM COCTOSIHMU HAXOHUJICS 10/ H30BITOYHOM JaBieHnn P1=1
aT, a B KOHEYHOM 107 a0coMoTHBIM aaBienueM P2 = 10 Mlla.

12. OnpenenuTh BMECTUMOCTD 0asllioHa, B KoTopoM Haxoautcs 20 kr O2, eciiu MaHOMETp 110-
KaspiBaeT B HEM naBienue 50 ar npu temmeparype t = 20 oC. 3.3 Texkymuii KOHTPOJIb

(pacuétHo-rpaduyeckas padbora)

13. Bo Bpems u3obapHoro cxarust 10 Kr Bo3ayxa, UMEIOLIET0 HauyalbHYIO TEMIIEpaTypy

t1= 127 oC, 06b&M Bo3yxa n3MeHumcs B 2 paza. Onpenenuts paboty aeGopMupoBaHUs
BO3/yXa U

KOJIMYECTBO OTBEAEHHOIO B 3TOM IIpoliecce Teria. TeMneparypHasi 3aBUCUMOCTh ICTUHHOW U30-

OapHOii 00BEMHOM TEINIOEMKOCTH CYXOI'0 BO3/IyXa OMUCHIBACTCS CIICAYIONIMM Bhipaxkenuem: Cp,
o6

=1,2256 + 2,76-10-4-T, rae [ Cp, 06] = kJ[x/(Hop.M3 K); [ T] = K, a mi1oTHOCTH BO3yXa paBHa *

1,28 kr/ HOp. M.
14. Onpenenuth K03 (UIMEHT TEMIONPOBOIHOCTH ° MOPOJHON CTEHKHU IUIONIA/IbIO

S =2 M2¥ TOMIUHON * =5 CM W HalpaBIICHHE TPalMEHTa TEMIIEPaTyp B HEW, €CITH MIPH

TeMIiepa-
Type Ha ogHol cTtopone cteHku t1 =100 oC, a Ha npyroi t2 = 25 oC depe3 CTEHKY MPOXOJIUT CTa-
[IMOHAPHBIN TETUIOBOM MOTOK BenuyuHou Q.= 6 kBT.

Pesynprarel  TEKylero KOHTpPOJsS 3HAHWUW, YMEHUM W  HaBBIKOB,
oOecreynBamMX GOpMUPOBAHNE KOMIIETEHIIMH, 3aKPEIIJIEHHBIX 32 IUCLUILIMHOM,
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YUUTBHIBAIOTCS Kak oO0s3aTenbHAass 4YacTb MpPU MPOBEACHUU MPOMEKYTOUHOU
aTTeCTalUH.

OueHouHbIE CpencTBa I TEKYIIETO KOHTPOJIA YCIEBAEMOCTH B BHUJE
COCTABHOM YaCTH MOTYT BXOAUTH B (DOH] OIIEHOUHBIX CPEJICTB JJIsI IPOMEKYTOUHOM
aTTECTAlLlUH.

OnucaHve KpUTEpUEB W METOAMKA OLICHMBAHUS 3aJaHUl JUIsl TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH TIPEJCTaBICHBI B (OHIE OICHOYHBIX CpPEJICTB Kak
NpUWIOKEHUE K pabodeil mporpaMMe JUCHUIIIINHBIL.
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