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1. Henu, 3271244 ¥ IVIAHUPYeMble Pe3yJIbTAaThl 00y4eHHs N0 JMCHUILIHHE

[enbto ocBoeHUsT MUCIUILUIUHBI « Temno(u3uka B rOpHOM NMPOU3BOACTBE)
oOMEeHa €10 B Pa3IUMYHBIX Mpolieccax, B TOM YHCIE TOPHOTO IPOU3BOJICTRBA,
COMPOBOXKIAIOIMIMXCA TEIJIOBBIMA d(PeKTaMu, a TaKKe CBONCTB BEIIECTB,
00eCIIeUnBAOIINX PEATU3AIMI0 dTUX MPOIECCOB; (OPMHUPOBAHUE Y CTYIACHTOB
HAaBBIKOB NMPUMEHEHHUS METOJ0B TEPMOJIMHAMUKH JIJIs1 aHAJIN3a MPOIIECCOB TOPHOTO
MIPOU3BOJICTBA U TEPMOJIMHAMHUYECKUX ITUKIIOB PAOOTHI CUIIOBBIX arperaToB TOPHOTO
obopynoBaHusT W  OOOCHOBAaHMS  BO3MOXHBIX IIyT€M  TOBBIIIEHUS  HUX
HeprodPpGeKTUBHOCTH;  O0ECHEYUTh  CTYJACHTOB  KOMIUIEKCOM  3HAHUH,
HEOOXOJIMMBIX JIJIi YCBOGHMS PAa3/eNiOB CHEHUABHBIX JTUCIMIUIMH TOPHOIO
npoduass, B KOTOPHIX M3Y4alOTCS COOTBETCTBYIOIIHME TEPMOIUHAMHYCCKUEC
MPOIIECCHI TOPHOTO MPOU3BOJICTBA, TEXHUUYECKHUE CPEICTBA UX PeaTu3alliu, METOIbI
3ajaud JMCHUIIMHBI:

1. mpuBUTH cCTyneHTaM 0a30Bble NPHUHIMIIBI TPOCKTUPOBAHUS OCBOCHHS
TOPOCKOTO MOJI3EMHOI'0 MMPOCTPAHCTBA,

2. Hay4ydTh MeToAaM OOOCHOBAHUS M BBIOOpPAa ONTHUMAJIBHBIX MEPONPHUATHI
3aIIUTHI OKPYXKAIOIIEH cpefpl B paldoOHE CTPOUTENBCTBA (DKCILTyaTalluu)
MMOJA3€MHOI'0 OOBEKTA

3. Hay4YWTh YMCHHIO TIOJIb30BAThCSI HOPMATUBHOW JOKYMEHTAITUEH TI0
MIPOCKTUPOBAHUIO TI0JI3EMHBIX 00BEKTOB;

4. natb 3HaHUS KiIacCU(HUKAIMA W HOMEHKIATYPHl TOJ3EMHBIX COOPYKCHHMA
pasmMyHOrO (PYHKIIMOHAIBHOTO HA3HAYCHHs, a TakKe COBPEMEHHOTO
MHPOBOTO OITBITa OCBOSHHUS MTOA3EMHOTO TTPOCTPAHCTBA.

O6yuenue mno nucuuruHe «Temnoguzuka B ropHOM NPOU3BOJACTBE)
HaIpaBJICHO Ha (POPMUPOBAHKE Y OOYUAIOITUXCS CIACAYIONIUX KOMITETCHITU:

1. Ko u HauMeHOBaHHe KOMIIETeHIIHI 2. NupukaTopsl 10CTHKEHHUSA
KOMIIETEHIIUH

OIIK-4. CriocobeH ¢ NOIIK-4.1. Moxer 000CHOBBIBaTh PEIICHHS
C€CTCCTBCHHOHAYYHBIX IMO3UINHU OLICHUBATH 10 panuoHaILHOMY u KOMIIJIEKCHOMY
CTpOCHHE, XUMUYECKHI 1 MHHEPAJIbHBII COCTaB OCBOGHHIO ~ T€OPECYPCHOrO  MOTCHLHAIA
3eMHOH KOPBI, MOP(HOJIIOTHIECKHE OCOOCHHOCTH U DY/IHBIX MeCTOpOsK/IeHHUit T ——
TCHETUYCCKUE THIIBI MECTOPOXKIACHUN TBEPABIX HCKOMaeMBIX
TIOJIC3HBIX UCKOIIAEMBIX IIPU PEIICHNH 33/1a4 110 WOIIK-4.2. BrajeeT HABLIKAMH T€OIOTO-
PAIMOHAIBHOMY M KOMILIEKCHOMY OCBOCHHIO .

IIPOMBILLTICHHOU OLIEHKH PYIHBIX

reopecypCcHOro MOTEeHIMala Heap

MeCTOp0>K}IeHI/1ﬁ TTIOJIE3HBIX UCKOITAaCMbIX.
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HOIIK-4.3.Bnageer cOBpeMEHHBIMU
METOZaMHU U3yUCHHsSI BEIIECTBEHHOT'O COCTaBa
TIOJIE3HBIX UCKOIMAEMBIX U MX

MPOrHO3HOW MMHEPAJIOr0-TEXHOJIOTHYECKON
OLICHKH C LIENbI0 BBIOOpA U pa3paboTKu
panroHaNbHBIX (PU3UYECKHX, (PU3HKO-
XMMHYECKHX, XUMUYECKUX ITPOLIECCOB U
TEXHOJIOTUI W3BIICUECHUS TTOJIE3HBIX
KOMITOHEHTOB U3 MHHEPAIBHOTO CHIPBS

ITK-5.

PerynupoBanwue, opranuzanus u
TUTAHUPOBaHUE B cpepe HHKEHEPHO-
TEXHHYECKOTO ITPOSKTUPOBAHUS JIJIS
IPaJOCTPOUTEIILHON MOJIUTHKH

UIIK-5.1 YmeeT aHanu3upoBaTh 3aJ1aHUs 110
YCTaHOBJICHHBIM KPUTEPUSM 151
OTIpe/IeNICHUs] CBOMCTB U Ka4eCTB, 0OMIeH 1
YaCTHBIX LieJIel MPOEeKTHUPOBaHUS B cepe
WHXXEHEPHO-TEXHUYECKOTO MPOCKTUPOBAHUS
JUTSl TPAJOCTPOUTENIBHON MTOJIMTHKHU.
HIIK-5.2 YmeeT onpenensiTh METOIbI U
peCyYpCHBIE 3aTpaThl JIsl MPOU3BOACTBA PaboT
B cepe NHKEHEPHO-TEXHUIECKOTO
MPOEKTUPOBAHUS JIs1 FPATOCTPOUTEITBHON
JIEATEIIbHOCTU B COOTBETCTBUH C
ONpEIETICHHBIMU LEJISIMU IPOEKTUPOBAHUS.

2. Mecto nucuuiuinabl B ctpykrype OOII cnenuaaurtera

Huctunnuna «Temnodusuka B ropaoM npousBoactse» (b1.1.16) otHocutcs

K YUCJTy JUCIMILUIMH 0a30BOTO ITUKJIa 00pa30BaTEIbHON IPOrpaMMBI CIICITHAIUTETA.

«TCHJ’IO(l)I/ISI/IKa B I'OpHOM ACJIC)» B3aNMMOCBA3aHa JIOTHYCCKH U COACPIKATCIbHO-

METOJIMYECKH CO CIEAYIOIUMU JUCHUITMHAMU U npakTukamu OOIT:

B sapuamuenou yvacmu 6azosoeo yuxna (b1):
—b.1.1.24 CtpouTtenbHas T€OTEXHOJIOTHS

-b.1.1.29 I'eomexannka

—b.1.JIC.3 [IlaxTHOE ¥ MOJI3EMHOE CTPOUTEIHCTBO

OCHOBHBIC TTOJIOKECHUS JUCHUIIIIMHBI  JOJIXKHBI OBITH MCITOJIb30BAHbI

JanbHEHIIeM MPY U3YYEHUU CIEIYIONIUX TUCUUIIIUH (MPAKTHUK):

— OCHOBBI OCBOEHUS MOJ3EMHOTO MPOCTPAHCTBA

_ T'opoxckoe nmoazeMHOE X035HCTBO

— IlpaktTka 1O TONMy4eHUI0 MPOGECCUOHANBHBIX YMEHUH U OIbITa

npo¢eCCUOHATILHON JEATEIIBHOCTH.
— TlpenaunioMHas MpakTHKa

— T'ocymapcTBeHHas UTOroBasi aTTECTALIMS




3. CTpyKTypa H cojepKaHue TUCHUILTHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCcTaBisgeT 4 3aueTHbIX(e) equHutl(sr) (144 yacos).

3.1.2. 3aounas popma oOydeHUS

Koumn CemecTpsl
n/n Buj yueOHoit padoThl 4eCTBO 5 6
4acoB

AyYAUTOPHBIE 3aHATHS 18

B ToM uucne:

Jlexknun 6 6
1

CeMuHapCcKue/IpaKTHIECKHe 6 6
2 | 3aHATHA

JlaboparopHbIe 3aHATHS 6 6
3

CamocrosiTesibHas padoTa 124 126

B Tom uncie:

PacuerHbie paboThI 35
1

[ToaroroBka u 3amura pedepaTon 25
2

KoHnTtposbnas padota 1

KonTponbHas pabota 2

IIpome:xyTOUHAsI ATTEeCTALMSA

3auet/ 20

Hroro 144

3.2. TeMaTH4YeCKHU VIAH U3YYCHHUS TUCHUILINHBI

3.2.2. 3aouHas ¢popma oOyueHHs

TpyaoeMkocThb, yac

AyautopHasi padora
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TepmoauHamuku; IIpenmer
TEXHAYECKOM TEPMOIUHAMHKHU
paBHOBecue 1 (pa3oBble Nepexo-
Abl B TEPMOAVHAMUYECKNX CUCTe-
Max
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Tewma 1 [Tonsarue paboThl B
TEpPMOJMHAMUKE, rpaduaeckas ee
UHTEpIIpeTalysl Ha JuarpamMmme.
[TonsiTHE TEMIOTHI poLecca
Xumnyeckas TepMoanHaMKKa;
TENNoBble CBONCTBA BELLECTB

1.2

Pa3nen 2 Ilonstue kpyroBoro
npouecca, uuki. [logsenennoe u
OTBEJIEHHOE B IIPOLIECCE TEILIO.
[Tonesnas pabora. Tepmudeckuit K,
XOJIOAUIBHBIN KO3 durment. Lukn
Kapno Cratuctuyeckoe

onucaHne MakpoCUCTEM; KBa3u-
TepMmoavHamu4eckasi Teopus
donyKTyauun; marnble OTKIOHEHUS OT
paBHOBEeCUI; cooTHoweHusi OH3are-
pa; obpasoBaHne anccunaTUBHbIX
CTPYKTYp; CMHepreTuka
TennomacconepeHoc;
TepMoavHamMuka

Paznen PereneparuBubiii nuki. T,s-
nuarpamma. OCHOBHBIE IIPOLIECCHI B
koopauHarax T,s. CymHocTs u
AHAJIMTUYECKOE BBIPAKEHHUE BTOPOTO
3aKOHA TEPMOJIMHAMUKHU
TepmoagnHamMmmyeckme npoLecchl B
ropHOM NPOM3BOACTBE

YpaBHenue Ban-nep-Baanbca.
TepMmonnHaMuyeckue napameTpbl
BOJBI U BOAsIHOTO napa. [Iponecc
napooOpa3zoBaHus B p,v- u T,s-
JarpaMmax

BrnaxHpli  BO3AyX ~ KaK  CMECh
HUaealbHBIX ra3osB. [Tonyuenue
pacyYEeTHBIX BBIPAXKEHUHN I ra30BOM
MMOCTOSIHHOM, MOJISIPHOM MAacCCHlI,
IUIOTHOCTH Hu TEINIOEMKOCTH,
BJIArOCOJICP/KAHUSA, OTHOCHUTEIbHOMN
BIAXHOCTH, ODHTAJIBIUH  BIAXKHOTO
BO3/yXa.

HacruimeHabsIi 1 HeHACHIIIEHHBIN
BIaXHbIN Bo3ayX. [,d- nuarpamMma
BJIAKHOTO BO3/1yXa: IPUHIIUIIBI
IIOCTPOEHUS, XapaAKTEPHBIE
0COOEHHOCTH, OTIPEICIICHNE
M1apaMeTPOB

Hroro

144

124




Conep:kanue Jexkuui

Tema 1. Ilpeamer TexHHYecKo TepMoAMHAMUKH. CTaTUCTUYECKUA H
TEPMOJMHAMUYECKAA METOABI HCCIENOBAHUA. [epMOAMHAMMYECKAsT CHUCTEMA.
Pabouee teno. TepmoanHamudeckue napameTpbl. PaBHOBECHOE U HEPABHOBECHOE
cocrosiHus. OOpaTuMbli W HeoOpaTHUMBIA TMpolecchl. TepmoauHamMuuecKast
NOBEPXHOCTh. MaeanbHblil Ta3 Kak MpocTeiias MoJeib padoueil cpebl. 3aKOHBI
boitns-Mapuorra. 'eii-JItocaka, ABoragpo. YpaBHEHUS COCTOSIHUSI HACATBHOTO
raza B (popme Knamneiipona u B popme MeHnneneeBa. Y nenbHas U yHUBEPCATbHAS
razoBas nocrosiHHasi. (1 dac) ['a3zoBble cmecu. 3akoH JlanproHa. CnocoObl 3a1aHus
COCTaBa, CBs3b MEXJy HUMU. [lapameTpbl COCTOSIHMS Ta30BOMl cMecHu. [ azoBad
IIOCTOSIHHASA, MOJISIpHAs: Macca, MapLualibHOE 1aBICHUE.

TennoeMKoCTH HIealnbHBIX U cMecu Ta3oB. Buasl temmoemMkoctu. McTuHHOE U
CpeaHee 3HAYCHUE TEMIOEMKOCTH

Tema 2. IlonsiTe paboThl B TEpMOANMHAMUKE, Tpaduueckas ee HHTEepPIpeTalus Ha
nuarpamme. [lonsitue TernoTel nponecca. TemnoTa u padoTa Kak GopMbl Iepeiavn
sHepruu. BHyTpeHHss sHeprusi. BHemHssa nonesHas padboTa TepMOAMHAMUYECKOM
cucteMbl. JHTanbnuss. GOPMYIUPOBKU U aHAIUTHYECKAsT (hopMa TIEPBOTO 3aKOHA
TEPMOJANHAMUKN. AHAIU3 TEPMOJAMHAMUYECKUX ITPOLIECCOB U3MEHEHUS COCTOSHUS
UJEaJbHOIO ra3a Ha OCHOBE IIEpBOI0 3aKOHA TEPMOIMHAMHUKH. HM30XOpHBIN,
M300apHBIN, N30TEPMUUECKUNA U aiMabaTHBIA MPOIECCHl: YPaBHEHUS MPOIIECCOB,
M300paKeHMsI Ha TMarpaMme, pacyeTHbIE BBIPAXKEHUS 1JIs1 TEMJIOTHI U paboTHhI.
Tema 3. Ilonstue kpyroBoro mnpoiiecca, nuki. [loaBeeHHOE W OTBEJICHHOE B
nporiecce Termno. Ilonmesnas pabGorta. TepMmudeckuil Ko, XOJIOAUIBHBIN
koaddurment. [uxn Kapwo.

Tema 3. PerenepatuBnblii 1ukid. T,s-auarpamma. OCHOBHBIE TIPOIIECCHI B
koopauHaTax T,s. CyoHOCTP M AHAIUTHYECKOE BBIPAKEHHE BTOPOTO 3aKOHA
tepmoanHaMuku. MaTerpan Knaysuyca. TepmoanHaMuueckue TOXKIAECTBA.

Tema 4. YpaBuenue Ban-nep-Baansca. TepMoaunaMuueckue mapameTpsl BOJIBI U

BojsiHOTO Tapa. [Iporecc mapoodbpazoBanus B p,v- u T,s- auarpammax. KuakocTs B
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COCTOSIHUM HACBILIEHHS M CyXOM HAacChIIICHHBIM nap. BiaxkHeld map, CTEneHb
cyxoctu. Ileperpersii map. Pacdyer mapamerpoB BiaxkHoro mnapa. [IpuHIUMIBI
MOCTPOEHHUE U XapaKTepHble 0COOCHHOCTH h,s- TUarpaMmbl BOJSIHOTO Tapa.

Tema 5. BrnaxkHblli BO31yX Kak CMeECh HJCalbHBIX ra3oB. [lomydeHue pacueTHbIX
BBIDOKCHUM Ui Ta30BOM IIOCTOSIHHOM, MOJIIPHOM MacChl, IUIOTHOCTH U
TEIJIOEMKOCTH, BJIATOCOJACPKAHUS, OTHOCUTEIBHOW BIAXHOCTH, OSHTAJIBIIUU
BJIAJKHOT'O BO3yXa.

HacplmmeHHplli 1 HEHACHIIIEHHBIM BIaXHBIA BO3ayx. I,d- guarpamma Bia)KHOTO
BO3/IyXa: TMPHUHIIUIIEI TOCTPOCHUS, XapaKTEPHBIE OCOOCHHOCTH, OIPECICHHE
rnapameTpoB. PacueTr OCHOBHBIX TPOLECCOB C MCMHOJIb30BAHUE UArpaMMBbl: HArpeBa
BJIQXKHOTO BO3/1yXa, OXJIaXJCHHE. YMEHBIIICHUE BJIArocojepxaHus, aanadaTHOe
YBIIAXKHEHHE.

Tema 6. YpaBHEeHHE NIEPBOrO 3aKOHA TEPMOJIUHAMUKH JJIsl TOTOKA. Pacronaraemas
pabota, paboTra mNpOTAIKUBaHUS, pad0oTa UBMEHEHHS KHUHETHYECKOM U
MOTEHIMAIBHOW SHEPTrUU MOTOKA, YPAaBHEHUS MEPBOro 3aKOHA JJig ainabaTHOTO
noroka. Mcredenue raza u3 mpocToro comsa. PacyeTHble COOTHOLIECHMS IS
CKOPOCTH M pacxoja Mepexoi Yepe3 CKOPOCTh 3BYKAa, KPUTHUYECKHE MapaMeTphl.
Ucrteuenne u3 cormna JlaBansa. JlpoccenupoBanue ra3oB U mapoB. V3meHeHue
[apaMeTpoB B IIpouecce ApoccenupoBaHus. I[Ipaktudyeckoe ucCnob30BaHUE
IIPOLECCA APOCCENUPOBAHUS.

Tema 7. Ilpunmun paboOTHl OAHOCTYNEHYATOrO TOPIIHEBOTO KOMIIpEccopa.
MHorocTyneH4aTbie MOPIIHEBbIE KOMIIpeccophl. PaboTa peasibHOTO MOPIIHEBOTO
KoMITIpeccopa JIomartouHble KOMIPECCOPBI. Y TUIM3AIUS TEIIOTHI.

Tema 8. [ukner mopmaeBbix JIBC: ¢ m30X0pHBIM, C M300apHBIM U CMEIIaHHBIM
MOJBOJIOM TEIUIOTHl. BbIpaxkeHue i1 TEPMUUECKOro Kmj UuKiIa. MeTombl
noBeiieHus 3¢ dextuBHocTH  mopiHeBbIX  JIBC.  OkektupoBanme. [[ukibe
ra3oTypOMHHBIX yCTaHOBOK. [IpuHInnuansHas cxema u TepmoguHamudeckuii ['TY
C TOJBOJOM TEIUIOTHI TPU TMOCTOSIHHOM JIaBJICHUM. METOJbl TOBBIICHUS
TepMuueckoro Kig I'TY. Perenepanys, MHOrOCTYIIEHYATOE CKATUE U CTYIIEHYATHIN

MMOJBO/, TEIUIOTHI.



Tema 9. Cxema mnapotypOuHHON ycTaHOBKHM. [IpuHIMNUAanbHas BO3MOKHOCTD
peanu3aumy nukia KapHo, BHYTpEeHHsI M BHEWIHSAS HEOOpaTMMocTbh. LIukm
PenkuHa., ero tepMudeckuil K. MeToapl MOBBINIEHUS TEPMUUYECKOTO KIIJT [IUKJIA
Penknna. Iluxim co BTOpMYHBIM neperpeBomM mnapa. Llukn ¢ pereHepaTnBHBIM
nogorpeBoM. bamanc sHepruMm nmapoTypOMHHOM  yCTaHOBKM, KIIJ, €ro
COCTaBJISIOIIME. YUeT HeoOpaTMMOCTH NpU aauabaTHOM pACIIMPEHUU Tapa.
VYienbHbId pacxox Mmapa, TEIUIOTBI M TOIUIMBA. OKCEPreTUYECKUd METO[
UCCIIEIOBAaHNUSI SKOHOMHYHOCTH TEIJIOBBIX YCTAaHOBOK. MeTo/bl O€3MallmHHOTO
npeoOpa30BaHUs TEIUIOTHI B 3JIEKTPUUECKYIO SHEPTHUIO.

Tema 10. CxemMa ¥ LIMKI BO3AYIIHOW XOJOAWIBHOM YCTAHOBKHM, CPaBHEHUE C
mukiaoM Kapno. IoBbimienue 3p¢eKTUBHOCTH IMKJIA BO3IYLIIHOM XOJOIAMJIBHOM
YCTaHOBKH ITyTEM HCIIOIb30BaHUS PEreHepaluu TemioThl. [IpuHimnuansHas cxema
M IMKI TapOKOMIIPECCOPHOM  XOJOOWIBHOM ycTaHOBKU. AOcopOLuoHHas
XOJIOIUJIbHAS yCTaHOBKA. ITapoakeKkTopHas X0I0AuIbHas yCTAaHOBKA.

Tema 11. TepmomnHamuyeckue MPOLECCHI B TOPHBIX MOPOAAXXUMHUYECKOE
PaBHOBECHE TEPMOJMHAMHUYECKONW CUCTEMBI, PABHOBECHE B CIIOKHBIX CHUCTEMAX,
reTepOreHHbIE CUCTEMBI, CTEXHMOMETPUYECKUE YPABHEHMS, SHIAOTEPMUUYECKUE U

9K30TCPMHUICCKHUC PCAKIINH, XUMHUYCCKOC PABHOBCCHUC

3.4 TemaTnka MpaKTHUECKUX 3aHATUI

1. Pac4€T OCHOBHBIX TEPMOJUHAMHYECKNX TAPAMETPOB COCTOSHUS
TEPMOJUHAMUYECKUX CUCTEM.

1. Pacy€T cocTaBOB MHOTOKOMITOHEHTHBIX BEILIECTB UX OCHOBHBIX CBOWMCTB U
[1apaMeTPOB COCTOSHUS.

2. Pacuér nmokazareseli TermIoEMKOCTH ra3000pa3HbIX, YKUAKUX U TBEPIBIX
BEIIECTB, arabaThl Ta30B U Ta30BBIX CMECEH, MapaMeTPOB HArpeBa U OXJIAXKICHUS
TEPMOAVHAMUYECKUX CUCTEM.

2. Pacy€t sHEepreTHUeCcKruX XapakTEPUCTUK TEPMOJANHAMUYECKUX CUCTEM U
OCHOBHBIX IMOKa3aTeJIed TEPMOAUHAMUYECKUX IIPOLIECCOB B 3aKPBITHIX
TEPMOJIMHAMUYECKUX CUCTEMAX.

4. PacuéT OCHOBHBIX I10KA3aTENEN KOHAYKTUBHOTO, KOHBEKTUBHOTO U JTy4YHCTOTO
TEMJI000MEHOB.

4. Pacu€T mapaMeTpOB MPOLECCOB HArpeBa M OXJIAXKACHUS TBEPBIX TEI MPOCTOMN
reoOMeTpUYeCcKOi (POpMbI TP CTALIMOHAPHOM M HECTALIMOHAPHOM PEXUMAX
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4. Pacuét nmapaMeTpoB MPOIECCOB TEIUIOOTAAYH U TEILIONEPEaaYr IPU
BBIHYKJIEHHOM

JBUKEHUU Ta3000pa3HbIX U KUIKUX TETIOHOCUTEIEH.

5. OCHOBHBIE TIOJIOKEHHSI METOJIUK PAcYETOB MapaMeTPOB psijia
TEPMOIUHAMHYECKUX

MIPOIIECCOB FTOPHOTO MTPOU3BOJICTBA.

TemaTuka KypcoBOT0 MpoeKTa — HE IPETYCMOTPEH

4.YyeOHO-MeTOAMYECKOEe M HH(POPMALTMOHHOE o0ecredeHne

OcHoBHas auTeparTypa:

1. a) Temnosnepreruka u Temwiorexuuka Teker Ku. 2 TeOopeTMdYecKre OCHOBBI
TETUIOTEXHHUKH. TeIIOTEXHHYECKUI KCTIEpUMEHT / A. A. AJIEKCaHIPOB U Jp. CIIPABOYHUK : B 4
KH. o oomr. pexa. A. B. Knmumenko, B. M. 3opuna. - 4-e¢ u3a., crep. - M.: U3narenbckuii jom
MDBU, 2007. - 561 c. uin.

2. Kupunnos, B. B. TeopeTnueckue oCHOBBI TEMIOTEXHUKHU. Termomaccooomen Tekct
yuebHoe mocolue Juisi camocTosT. padoTsl cryneHToB B. B. Kupwnos ; HOx.-Ypan. roc. yH-T,
Kag. ITpom. Terosnepreruka ; FOYpI'Y. - Uensounck: M3narenscteo FOYpI'Y, 2008. - 71, [1] c.

3. I'onuapoB C.A. Tepmoamnamuka: YueOHUK a1 By30B. — M.: M3a-so MITY,
2002.

- 440 c.

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

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

cocTossHUS: YueOHoe nmocooue. — M.: MITVY, 2004. — 114 c.

0) J0OMOJTHUTEIbHAS JUTEepaTypa

4. Slnuenko I'.A. Tepmonunamuka. Yacte 2. OCHOBHBIE CBOMCTBA M MHapameTphbl
COCTOSIHUS

MHOTOKOMITOHEHTHBIX BEIIECTB. TermTo&éMKOCTh BEIIECTB U TTOKA3aTelb aanadaThl:
VYyebHoe noco-

oue. — M.: MITYVY, 2004. — 129 c.

5. Snuenko I'.A. TepmoanHamuka. Yacte 3. DHepreTMueckue XapakTEPUCTUKHU
TepMOJIMHA-

MUYECKHUX CUCTEM M MTPOIIECCOB. 3aKOHBI TEPMOJIMHAMUKHU: Y4ueOHOoe mocodue. — M.

MITY, 2005.
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— 158 c.

6. Snuenxo I'A. Tepmommnammka. Yacte 4. Ilpoueccbl HUCTEUYEHHS W
JPOCCETUPOBAHUS T'a30B:

VYuebnoe nmocodue. — M.: MITYVY, 2007. — 105 c.

7. Snuenko I'.A. Tepmomunammika. Yacte 5. TepmoamHamuka MpOLIECCOB
CMEIIMBaHUs ra3oB.

TepMoauHaMHUYECKHE LUKIbl CHJIOBBIX arperaToB TOPHBIX MAallMH U yYCTaHOBOK:
VYyebHoe nocodue.

—M.:MITYVY, 2011.-112c.

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

camocToATenbHOi padoTel. Yacte 1. [lapameTpsl coctosiHus. OCHOBHBIE Ta30BbIE
3aKOHBI: YueOHoe

rmocooue. — M.: MITVY, 2006. — 97 c.

9. AAnuenko I'.A. TepmoauHamuka. COOpHUK 3a7a4 U 3aJaHUM ISl MIPAKTHYECKUX
3aHATUHN U

caMoCTOATENbHOM paboThl. YacTh 2. OCHOBHBIE CBOIMCTBA U NapaMETPbl COCTOSHUS
MHOT'OKOMITIO-HEHTHBIX BelecTB: YueOHoe mocoodue. — M.: MITVY, 2008. — 100 c.
10. SAnuenko I'.A. Tepmoaunamuka. COOpHUK 3a/1a4 Y 3aJaHUM JIJIST TPAKTUYECKUAX
3aHATUHN U

caMmocTosiTeTbHOM paboTel. Yacte 3. TemmoéMkocTh BemiecTB. Ilokazarens
aauabaTel ra3os. [lapa-

METpPBbI HarpeBa U OXJaXJACHHUsI TEPMOJMHAMUYECKHUX CUCTEM: YUueOHOoe nmocooue. —
M.: MITY,

2010. - 125 c.

0) AOMOJIHUTENbHAS JTUTEpaTypa:

B) mporpammHoe ob0ecrieuenre u MiHTepHeT-pecypcesl

1. http://x-term.ru (Pemenue TeXHUYECKHUX 3a/1a4 U KOHTPOJIbHBIX );

2. http://fn.bmstu.ru/phys/bib/physbook/tom2/content.ntm  (I'marones  K.B.,

Mopo3soB A.H.
12



®usznueckas repmoanHamuka. MI'TY nm. H.O. baymana)

HaumenoBanue pecypca cetu «VHTEpHET» DJIEeKTPOHHBII aJipec pecypca
«Poccuickoe obpasoBaHmey - degepanbHblil nopTan http://www.edu.ru/index.php
Hay4nas snekrpoHHas OubIroTexa http://elibrary.ru/
DnexkrponHas oubmnoreunas cucrema IPRbooks http://www.iprbookshop.ru/

q)ez[epanLHa;I YHUBCPCUTCTCKAA KOMIIBIOTEPHAsA CCTh
http://www.runnet.ru/
Poccun

WNudopmannonnas cucrema "EnuHoe OKHO ToCTyma K )
http://window.edu.ru/
oOpasoBaresbHBIM pecypcam”

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

KOHCIIEKTBl JIEKIIMH, Ja0opaTOpHble padOThl, O0OyYarolMe KOMIUIEKCH U
IPOrPaMMBI);

4. http://www.calc.ru/635.html4 (Tepmonunamuka: ¢dopMmyiasl U (HUNIECKUE
BEJIMYMHBI

- ®enepanbhplii TopTan «Poccuiickoe oOpazoBaHue» [IICKTPOHHBIN pecypc] —
Pexxum moctyma: http://edu.ru;
- OtkpeiToe oOpazoBaHue [DHEKTpOHHBIN pecypc] — Pexum npocryna:
http://openedu.ru;
- Poccuiickas rocynapcTBeHHas OMOIMOTEKa [DNEKTpOHHBIN pecypc]| — Pexum
nocryma: http://www.rsl.ru;
- EBponeiickas uudposas oubnuoTeka Europeana
http://www.europeana.eu/portal);
- TlocynapctBennass mnyOnuuyHas HaydyHO-TeXHUYeckass Oubnuorexka Poccun
www.gpntb.ru ;
DNeKTpOHHO-OMOIMOTEYHAsT CUCTEMa OOpa30BATENbHBIX M MPOCBETHUTEIbCKUX
n3nanuii http://www.iglib.ru;
- UuopmanmonHbIii mopTai [cait] Www.miningexpo.ru;
- T'opnas sHIMKIIOIE M [caliT] WWW.Mmining-enc.ru .
JIEKTPOHHO-0MOn0TeuHbIe cucTeMbl (IBC):

- DnextpoHHO-0MOmMoTeyHas cuctema (3bC) [DnexkTpoHHBIH pecypc]- Pexum

noctyma: WWw.book.ru
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- DnexktpoHHO-O0nbMoTeuHas cucrema (ObC) «YHuBepcurerckas Oubnmorexa

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

JIuneH3noHHoe ¥  CBOOOJAHO paclpocTpaHsieMOoe TMPOrpaMMHOe
odecrieuenue

MonOduc — poccuickas KomnaHuA-pas3paboTuMK Ge30MmacHbIX OPUCHBbIX pelleHui ans
obweHns M coBMecTHOM paboTbl Cc pgoKymeHTamm (AnbTepHatmBa MS  Office)
https://myoffice.ru/

Mnatpopma nanoCAD — 3TO0 poccuiickaa nnatoopma A4a  MNPOEKTUPOBAHUS U
MOAENNpPoBaHMA OBBEKTOB pPas/iMYHOM cloXKHOCTU. Moaaepkka dopmatoB *.dwg u IFC
AenaeT ee OTANYHbIM peweHnem ana coemeweHuns CAMP- n BIM-TexHonornn. @yHKLMOHaN
nnaTpopmbl  MOMKET  ObiTb  pacClUMPEH C  MNOMOLLbI  CreuuanbHbiX  MoAay/fel
https://www.nanocad.ru/support/education/

Cuctema TpexmepHoro MOAEeNnpoBaHuUA «KOMMAC-3D»
https://edu.ascon.ru/main/download/freeware/

VALTEC.PRG.3.1.3. T[lporpamma pgna TennoTeXHUYECKUX W TrnApaBANYECKUX pacyeTos
https://valtec.ru/document/calculate/

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

CoBpemennble npogeccuoHaJbHbIE 0a3bl JAHHBLIX U HHPOPMALIMOHHbIE
CIPABOYHBIE CHCTEMBI

ok wnNpRE

Poccuiickaa HaumoHanbHaa 6ubnmoteka http://www.nlr.ru

3BC «YHuBepcuTeTcKas bubnmnoteka oHnaH» https://biblioclub.ru/index.php

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

Poccuiickana rocyaapcrseHHas bubanorteka http://www.rsl.ru

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

«TexaKcnepT» — CApPaBOYHAA CUCTEMA, MNPEeLOCTaBAAOWAA HOPMATUBHO-TEXHUYECKYIO,
HOPMaTMBHO-MPaBoBY0 MHPopMaLuto https://Texakcnepr.cant/

HM «ABOK» — MOMOLLHMK MHXKeHepa NO OTOMNJIEHUIO, BEHTUAALUMMU, KOHAULMOHUPOBAHUIO
BO3A4yXa, TENNOCHabXeHNo U cTpouTenbHoM Tennodusmke https://www.abok.ru/

E-AOCbE — 3neKTpOoHHbIN 3KoNor. He3aBUcKMMasa MHPOPMALMA O POCCUMCKMX OpraHM3aLnsX,
6a3a HOPMATUBHbIX JOKYMEHTOB " 3aKoHOAaTe/IbHbIX aKToB
https://e-ecolog.ru/

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

4.2.2 JieKTpOHHBIE 00pa3oBaTe/IbHbIC Pecypchl

[IpoBeneHne 3aHATHII M aTTeCTalMd BO3MOXKHO B JUCTAaHIIMOHHOM (opmare ¢
MPUMEHEHHEM CHUCTEMBbI JUCTAaHIIMOHHOTO oOydeHus yHuBepcurera (CJIO-LMS) nHa ocHoBe
pa3paboTaHHBIX Kadeapoi dMEKTPOHHBIX 00pa3oBaTeIbHbBIX pecypcoB (DOP) mo BceM pazmenam
MPOrpaMMBI:

Hazsanue O0P Ccbuika Ha Kypc

«Temnopusuka B ropHOM

OO0P HaxoauTcs B cTaguM pa3paboTKu

IIPOU3BOJCTBCY

Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.
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HOpHZ[OK IMPOBCACHU pa60T B JUCTAHIIMOHHOM (bopMaTe YCTAaHABJIIMBACTCA OTACIbHBIMU
PaCIOpSDKCHUSIMU  TIPOPEKTOpa MO y4eOHOH paboTe W/WiaM IEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

Ka)K,Z[BIfI CTYACHT obecmeueH WHAUBUAYaJIbHBIM HCOTPAaHNMYCHHBIM JOCTYIIOM K 3JICKTPOHHBIM
oubmmorekam ynuBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog). Cceuika Ha
aseKTpoHHYI0 OubroTeky: https://online.mospolytech.ru/course/view.php?id=7621&section=1

5. O6pa3oBaresibHbIC TEXHOJIOTHH.

OCHOBY Kypca COCTaBJISIOT MyJIbTUMEIUNHBIE JIEKIIUU 110 0a30BBIM BOIIPOCAM
POEKTUPOBAHUSA Kperei TOPHBIX BEIPAOOTOK U 00/IEIIOK MOA3EMHBIX COOPYKEHHUH.
Jlekuuu TPOBOAATCA B IMOTOKE C MCHOJB30BAHMEM CJA0B, MOJATOTOBIEHHBIX
nperoaaBaresieM B mporpamme Microsoft Power Point.

Ha ka)xn0M npakTU4eCcKOM 3aHATUH BBLACISIETCSA 10 25 MUHYT Ul IPOCMOTpa
BUJCO(PUIBMOB WM BHJICONPE3CHTALUNA O COBPEMEHHOM MHUPOBOM COCTOSIHUU
BOIpOCa pacuera M KpeIyIeHHs BbIPAOOTOK C TOCIEAYIOIIMM pa30opoM U
oOcykaeHneM ux coaepxxkanus. K pa3paboTke u 1eMOHCTpallui BUIEONPE3CHTALUN
IIPUBJIEKAIOTCSI CTYAEHTHl. Ba)kHOE MECTO B METOAMYECKOM IUIAHE OCBOCHUS
JUCHMIUIMHBI UTPAET CaMOCTOSTENbHAsI pad0Ta CTYJIEHTOB C HAYYHO-TEXHUYECKOU
auTepaTypoi u pegepupoanue. Haubosee npoiBUHYTHIE B IJIAHE KOMITBIOTEPHOU
IPAMOTHOCTH CTYAEHTHI BBIIOJHSIOT CHEUUATIbHBIE 3aJaHHs IO pa3paboTke
(parMeHTOB KOMIBIOTEPHBIX PE3CHTALIUH .

Jlnst cTyaeHTOB, TOTOBSAMIMX pedepaThl U BBINOJHAIOMINX WHIUBUIYAIbHbBIE
3aJlaHus, 110 JKEJIAHUI0, YCTPAUBAIOTCA CIIEHIUANIbHBIE KOHCYJIbTallun

Tak xe MpPOBOAMUTCS WHIUBUIYAIBHOE OOCYKJIEHHE BBINOJHSAEMBIX 3TaIloOB
KypCOBOT'O MPOEKTA; 3acilyllIMBaHuE U 00CyX1eHHe pedepaToB.

Jnst  Tekymero KOHTPOJS MCHOJB3YETCS ayJIUTOPHOE KOMIIBIOTEPHOE
TECTUPOBAHHUE.

VY nenpHbIN BeC 3aHITH, TPOBOJIUMBIX B UHTEPAKTUBHBIX (pOpMax, OrpeaesieH
[JIABHOM 11eNIbl0  00pa30BaTeIbHONW MPOrpaMMbl, OCOOCHHOCTbIO KOHTHHI€HTA
oOyyaroluxcs U CoAepKaHUEeM TUCHUIUIMHBI «I 0pOICKOe MOA3EMHOE XO35ICTBOY
U B ILIEJIOM IO JUCUHUIUIMHE cocTaBisgeT 50% ayIUTOPHBIX 3aHSITHUU. 3aHsATus
JIEKIIMOHHOTO TUMa cocTaBisioT 33% OT o0beMa ayIUTOPHBIX 3aHATUH.

Ha npakTrueckux 3aHATHSIX IPUMEHSTH CIEAYIOIINE METO 1Bl UHTEPAKTUBHOTO
o0y4eHUs:

6. MeToanueckue peKoMeH AU

Mertoauyeckne peKOMEHIANMW JJisi TNpenojaBaTelss IO OPraHU3aANUHU
o0yueHus

6.1.1 IlpenonaBaTenp OpraHu3yeT MNPENOJAaBAHUE IUCLUIUIMHBI B COOTBETCTBUHU C
TpeboBanusiMu «llonmoxxenuss 06 opranuzanuu o0pa3oBaTENBLHOTO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (HIIHaNax», yTBEepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHSATUM TIpENOAABATENb JOBOJAUT JI0 CBEACHUS CTYIEHTOB COJEPHKAHUE
paboueii nporpammsl aucuuriuHb! (PIII).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpalnaeT BHUMaHUE CTYJEHTOB Ha!
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—  BHJBI U (GOPMBI IPOBEICHHSI 3aHATHUH 110 TUCIMIUIMHE, BKIIOUYAs MTOPSI0K
MPOBEJICHUS 3aHATUI C MPUMEHEHUEM T€XHOJIOTHI TUCTAaHIIMOHHOTO O0Y4YEeHHS U
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yauBepcutera (CJO MockoBckoro
[Tonutexa);

—  BUJBI, COJAEPYKAHUE U NOPAJIOK IIPOBEIACHMS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢opMmy, comepkaHHe U TOPSAIOK MPOBEACHUS TPOMEKYTOUHOM aTTecTallu B
COOTBETCTBUU C (POHIOM OILICHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PII/I.

6.1.4 IlpenogaBarenb JOBOAUT 1O CBEJCHUS CTYACHTOB IpaUK BBIMOIHEHHS YYEOHBIX
pabort, mpexycMmoTpeHHbix PIT/I.

6.1.5 IlpenonaBarenb pEKOMEHAYET CTYIAEHTaM OCHOBHYIO U JIOIOJHUTEIIBbHYIO
JUTEpaTypy.

6.1.6 IlpenonaBarens nNpenoCTaBIsET Meped MPOMEKYTOUHON arTecTanuei (3K3aMmeHOM
WM 3a4€TOM) CIIMCOK BOIIPOCOB JJIsl OJITOTOBKH.

6.1.7 [IpenonaBarenn, KOTOPbIE MPOBOAAT JIEKIIMOHHBIC U MPAKTUUECKHE (CEMUHAPCKUE)
3aHATHUSA, COTIACYIOT TEMAaTHUYECKU MJIaH MPAaKTUYECKUX 3aHATHI, YTOOBI HCIIOIb30BATh €IUHYIO
cucreMy 0003HauEHHH, TEPMHUHOB, OCHOBHBIX TIOHATHIA JUCIUTUINHBL.

6.1.8 Ilpu mOArOoTOBKE K CEMHUHAPCKOMY 3aHATHIO MO MEPEYHIO OOBSIBICHHBIX TEM
IPEenoIaBaTeNl0 HeoOXOAMMO YTOYHUTH IUIaH WX TpoBeneHus, cormacuo PIIJI, mpomymats
(bOopMyITHUPOBKH U coJiepKaHNe Y4eOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYXJIEHHUE, 03HAKOMHUTHCS
C IIEpEYHEM BOIIPOCOB IO TEME CEMUHAPA.

B xozne cemunapa BO BCTYNUTEIHLHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAUUMOCTh TEMbI
CEMHUHAPCKOI0 3aHSTHsI, ONIPENEIUTh MOPSAO0K €r0 MPOBEACHUS, BpEMsl Ha 00CYXIEHHUE KaK0T0
yuebHoro Bompoca. Vcnonb30Bath (GpOHTAIBHBIN ONMPOC aBasi BO3MOXHOCTh BBICTYITUTh BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3axmrounTenbHON 4acTH CEeMUHAPCKOTO 3aHATHS CIeAYeT MOABECTH UTOTHU: 1aTh OLICHKY
BBICTYIJICHHH KaXJIOTO CTYJeHTa M Y4eOHOW TPYNIbl B IENIOM. PacKpbITh MOJOKUTEIHHBIE
CTOPOHBI U HEZOCTATKHU MPOBEIEHHOTO CEMHUHAPCKOTO 3aHATHS. OTBETUTDH Ha BOIIPOCHI CTYACHTOB.
Boigats 3ananus U1 caMOCTOSITENIbHOM pabOThI 110 MOJATOTOBKE K CIIEAYIOIIEMY 3aHSITHIO.

6.1.9 Ilenecoobpa3Ho B X0€ 3alIUThI pedepaToB, 1a00PaTOPHBIX PabOT, KYpPCOBBIX paboOT
Y IIPOEKTOB 33J]aBaTh BHICTYNAIOIIUM U ayIUTOPUH JOMOJHUTEIbHBIE U YTOUHSIONINE BOIPOCHI C
LEJIBIO BBISICHEHUS UX MO3ULMHA MO CYIIECTBY 00CYKAaeMbIX MPOOIEM.

Bo3moxxHO mpoBeneHHE 3aHATUW W aTTeCTallMii B JMCTAHIIMOHHOM (opmare C
OPUMEHEHHEM CHCTEMBbl IUCTAaHIMOHHOro oOy4yeHus yHuBepcutera (CJO MockoBckoro
[Tonurexa).

6.1.10 Ilopsmok mpoBeaeHuss pabOT B JIUCTAHIMOHHOM (opMare YCTaHABIMBAETCS
OTJIEIbHBIMU PACTIOPSDKEHUSIMUA MIPOpPEKTOpa MO ydeOHOM paboTe W/MiIM LIEHTPOM YyueOHO-
METOAMYECKON PabOTHI.

MeToanyeckue yKazaHus 1Jisl 00y4AKOIIUXCSH M0 OCBOCHUIO JUCHHUIIJIMHBI

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 npoBeeHNM 3aHATUNA U MPOLELYP TEKYLIEH U MPOMEXYTOUHOM aTTECTallMM C
HCIIOJIb30BaHUEM HMHCTPYMEHTOB MH(POPMAIIMOHHON 00pa3oBaTeNIbHOM Cpelbl AUCTAaHLIMOHHOTO
oOpa3oBanus ynusepcutera (CO Mockosckoro ITonnTexa), kak BO BpeMsi KOHTAaKTHOM paOOThI
C MpernojiaBaTeleM, TaKk U BO BPEMsS CAMOCTOSITEIbHOW Pa0OThl CTYJEHT JOJKEH 00eCHeduTh
TEXHUYECKYI0 BO3MOKHOCTb JUCTAaHLIMOHHOIO IOAKJIIYEHHS K CHCTEMaM JIHUCTAaHLIMOHHOIO
oOyuenus. Ilpu oTCyTCTBMM TakoW BO3MOKHOCTH OOCYAWTh CHUTYallMI0 C IpEnojaBaTeseM
JUCLUIUINHBI.
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6.2.3 K npoMeXyTO4HO# aTTeCTaluu JOMYCKalOTCs TOJIBKO 00yJaroIuecs, BHIMTOTHUBILNE
BCE BHJIBI yU4e€OHOM pabOoTHI, IPeTyCMOTpEeHHBIE pabodeit mporpammoit qucturauasl (PTLT).

7. ®OH OLIEHOYHBIX CPEICTB
OueHoYHbIE CPeICTBA VISl TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTAlMM 10 UTOTraM OCBOEHHUS NUCHHUILUIMHBI M Y4eOHO-MeTOuYeCKOoe

o0ecrneyeHne caMOCTOSITEIbHOM Pad0ThI CTYAEHTOB.

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI
@oHBbI OIIEHOYHBIX CPEICTB JIJIfl MPOBeIeHUs TeKylleil U MPOMe:KYTOYHOI
arrecTanuy o0y4aromuxcs no gucuumiinne « Temnodusuka B ropaom

MMpou3BOACTBE»

@OH/IbI OLICHOYHBIX CPEACTB JJIA MPOBEACHUSA TEKYLIEH M MPOMEKYTOUYHON
arTecTalM  oOydarouuxcsst 1o aucuuiuinHe «Temnoguzuka B TOPHOM
IPOU3BOJCTBE» MpHUBEAEHbI B [Ipuioxenun 2 k paboueil mporpamme.

7.1. Texymuii KOHTpOJIb (paboTa HA MPAKTUYECKUX 3AHSATHUSX )
TepMoanHaMuueckas CUCTEMA U OKpY»Karolas cpefia. Buabl TepMOIuHAMHYECKUX
cucteM. Pabouee Teno. CoCcTOSIHUS TEPMOJUHAMUYECKUX CUCTEM.

2. OO0uue NOHSITHS O TEPMOJIMHAMUYECKUX BETMYMHAX, OCHOBHBIX
TEPMOJIMHAMHYECKHUX MapaMeTpax U QYHKIMSIX COCTOSIHUS TEPMOJUHAMUYECKUX
cucteM. IHTEHCUBHBIC U SKCTEHCUBHBIC TTapaMeTPhl, BHYyTPEHHUE, BHEIIHUE U
aJIUTUBHBIC.

3. HaBnenue. MictuHHOE U cpeiHee, aOCOIIOTHOE, U30BITOUHOE U Pa3psKeHHUS.
B3anmocssizu Mexny HumMu. CoOBpeMEHHbBIEC €IMHULBI U n3MepeHus. Kak onu
CBSI3aHBI MEKTy COOOM.

4. Temneparypa. AOGcoitoTHas TepMOAMHaAMuYecKkas Temrneparypa. CoBpeMeHHbIE
TeMIlepaTypHbIE MKaIbl. B3auMocBs3b Mex 1y a0COTIOTHOM U CTOrpalyCHOM
TEPMOJUHAMUYECKUMH TEMIIEPATYPHBIMU IIKAJTIAMH.

5. MossipHBIi U YIeTbHBINA 00bEMBI BEIIECTB TEPMOIMHAMUYECKUX CHCTEM.
Mertopp! X pac-4é€Ta y ra3oB, )KHAKUX U TBEPJBIX BellecTB. MosipHas Macca
BELIECTB, €€ onpeesieHue ¢ momolkko Tadbnuisl «llepuoanueckas cucrtema
anemeHToB [[.1. MeHnaeneeBay.

6. TepmoauHaMmuueckuii mpouecc. PaBHOBECHBIN 1 HEPABHOBECHBIN MPOLIECC.
[Ipsimoii u o6paTHsIi. [ukiel. ['padudeckoe nzodpaxkeHrne TepMOIUHAMUYECCKUX
nporeccoB. Pemakcanus, Bpems penakcaimm.
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7. YpaBHEHUE COCTOSIHHS TEPMOAMHAMUYECKUX cucteM. OOmuii BU I,
rpaduueckoe uzodpaxenue. TepMmoarHaMUUeCcKasi MOBEPXHOCTh, AMArpaMMbl
COCTOSIHUS TEPMOJIMHAMUYECKON CHUCTEMBI.

8. HopMaTuBHBIE YCIOBHS COCTOSTHUSL TEPMOJIMHAMUYECKHUX cUCTeM. B3aumMocssizu
MEXIYTIIOTHOCTBIO U YACIbHBIM 00bEMOM BEILIECTB IMPU HOPMATLHBIX
bU3MYECKUX U TEKYLIUX YCIOBUSIX

7.2. Texkymuii KOHTPOJIb (BbINOJIHEHUE KOHTPOJIbLHOMH padoThI)

(hopMupoBaHUE KOMITETECHITHN)
[To mucnUIUIMHE IUTAHUPYIOTCS CHCAyIONIHe (GOPMBI TEKYIIEro KOHTPOJIS

YCIEBAEMOCTH O0YUYaIOIIMXCA:
- YCTHBIE OIPOCHI,
- HHAUBUAYaIbHbIC 3aaHUs.

[TpuMepHbIE BOIIPOCHI/ 3aaHus TSI KOHTPOJIHLHOU padOTHI I KOHTPOJILHOM

TOUKHU Neol:

1. [TnoTHOCTh ra3za * mpu abCcoIOTHOM AaBiieHHH P = 720 MM pT. CT. ¥ TeMIieparype

t =00C paBua * =1,35 kr/m3. Haiitu ero MoisipHyto Maccy.

2. HaiiTi MOJISIpHYIO MacCy OJHOTO MOJIs cMecH, cocTosimeit u3 10 kr O2u 15 xr Na.

3. OnpenienuTh MOJISIPHYIO MacCy H IJIOTHOCTH MPOYKTOB MOJIHOTO cropanus stuicHa C2H4
B TEOPETHUYECKH HEOOXOIMMOM JIJIsl 3TOTO CYXOM BO3IyXE€.

4. OnpenenuTh yASIbHYIO Ta30BYIO MTOCTOSHHYIO R TIPOAYKTOB MOTHOTO CrOpaHus areTuse-
Ha C2H2 B TeopeTnyeckn HEOOXOAUMOM JJIst 3TOTO CYXOM BO3/yXE.

5. OnpenenuTth HACBIMHYIO INIOTHOCTD Pa3phIXJIEHHOTO U3BECTHSKA, €CIIU €0 IJIOTHOCTh PaB-

Ha * = 2500 kr/ms3, moka3zarenb o01eit mopuctoct Po.n=25 %, kKO3QPUIIHEHT pa3phIXJiCHHs

Kp

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

6. B 6amone émkocthio V = 40 nmutpoB npu aasienun P = 100 ata u temmneparype

t = 15 oC HaxoauTcs ra3oBasi CMECh CIIEIYIOIEro MaccoBoro coctara: N2 = 30 mac. %, O2=50
mac. %, CO2= 20 mac. %. OnpenenauTs Maccy cmect B 6amnone. IIpuMepHEIC BOIPOCK!/

3aaHus U1 KOHTPOJIHLHOU padOTHI U1 KOHTPOJHLHOM TOYKHA No2:

Onpenenuth MacCOBBIN Pacxo]] BOASHOTO Mapa BEIHOCUMOTO TOTOKOM BO3/yXa M3 IIaXThI,
ec 00BEMHBIN PacxXo/1 BEIXOSINET0 U3 MIaxXThl Bo3ayxa coctaiser QB = 10000 m3/4ac, on
nMeeT

OTHOCUTEJIbHYIO BIaXXHOCTh * 8= 85 % u Temnepatypy t = 10 oC.

8. OnpenenuTs MOIIHOCTH Kanopudepa s HarpeBanust Bo3ayxa ot t1 = -30 oC go

t2 =20 oC B cucteme KOHIUITMOHUPOBAHHUS, €CJIH B Kalopudep BO3AyX MOCTYNaeT ¢ 00BEMHBIM
pacxonoMm V- = 5000 m3/4 mpu abconoTHOM AaBieHuu P = 750 MM pT. CT., a ICTUHHAS
n3o0apHas
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MOJISIpHAS TEITIOEMKOCTh BO3/IyXa OMUCHIBACTCS CIIEIYIONIMM ITOJIMHOMOM IepBoii crencHu - Cp,

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

9. TemnepaTypHas 3aBUCHMOCTh HCTHHHOMN M300apHOM MoJsipHOi Termoémkoctr CO2 B
muana3one tremmeparyp T =298...1500 K onurceiBaeTcs ciieayromnei npuOImKEHHON 3aBUCHMO-
CTBIO:

Cp,- * 6,214 +10,396- 103+ T-3,545- 106° T2,

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

10. TemneparypHasi 3aBUCUMOCTh UCTUHHOHN H300apHON 00BEMHOMN TEIIIOEMKOCTH CYyXOTO
BO3/yXa B nuamna3one tremreparyp T =273,15...1273,15 K onuchiBaeTcs CIeayrONIMM
BBbIpaXXKCHHU-

em: Cp, 06=1,2256 + 2,76-10-4-T , tae [ Cp, 06] = xJIx/(rop.Mm3 K), [ T] = K. Haiitu amst aToro
nuarna-

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

a0COIOTHON TEPMOAMHAMUYECKOM TeMIlepaTypHOH IIKaJIe U B TEPMOJIMHAMUYECKON 1IIKaje
TeMmIe-

paryp Llenbcus..

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

npu T =400 K, ecntu O2 B Ha4aIbHOM COCTOSIHUHM HAXOMJICS 1O H30BITOYHOM JaBjieHun P1=1
aT, a B KOHEYHOM 1101 a0COIOTHBIM JaBienuemM P2 = 10 MI]a.

12. OnpenenuTh BMECTUMOCTD OaslioHa, B KotopoM Haxoautcst 20 kr O2, eciin MaHOMETP T10-
Ka3piBaeT B HEM naBinenue 50 ar npu temmeparype t = 20 oC. 3.3 Tekymuil KOHTPOJIb

(pacuéTHo-rpaduueckas padbora)

13. Bo Bpems u300apHoro cxxatus 10 Kr Bo3ayxa, HIMEIOIETr0 HadyaJIbHYIO TEMIIEpaTypy

t1= 127 oC, 06b&M Bo3yxa u3MeHumcs B 2 paza. Onpenenuts paboty aeGopMupoBaHUs
BO3JlyXa U

KOJIMYECTBO OTBEAEHHOTO B 3TOM IIpoliecce Tera. TeMnepaTypHasi 3aBUCUMOCTh HUCTUHHOM H30-

OapHOi 00BEMHOI TEIIIOEMKOCTH CYXOr0 BO3/lyXa OMHCBHIBACTCS CIIEIYIOMINM BbipaxeHueM: Cp,
o6

=1,2256 + 2,76-10-4T, rae [ Cp, o6] = xJx/(Hop.M3 K); [ T] = K, a mnoTHOCT BO3/IyXa paBHa *

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

S =2 M2¥ TONIIMHON * =5 CM M HallpaBJICHHE TpalueHTa TEMIIEPATyp B HEH, €CIIH MPH

TeMIepa-
Type Ha ogHol ctopone cteHku t1 = 100 oC, a Ha npyroii t2 = 25 oC depe3 CTEHKY MPOXOIUT CTa-
ITUOHAPHBINA TETUIOBOM MOTOK BenmnInHON Q.= 6 kBT.

PesynbraTel  TEKymiero KOHTPOJIA  3HAHWM, YMEHUM U HAaBBIKOB,
o0ecneunBaImUX (POpMUPOBAHUE KOMITETECHINH, 3aKPETICHHBIX 33 JUCLUUILIMHOM,
YUHUTBIBAIOTCS Kak o0O0si3aTeibHasi 4YacTb MpU MPOBEACHUM IMPOMEKYTOUHOU
aTTECTAaLlUH.
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OueHouHbIE CpEACTBAa I TEKYLIEro KOHTPOJS YCIEBAEMOCTH B BHJE
COCTaBHOM 4acTHU MOTYT BXOAUTH B (POH/] OLIEHOYHBIX CPEJCTB ISl TPOMEKYTOUHOM
aTTECTalLlUH.

OnucaHne KpUTEpUEB M METOAMKA OLICHMBAHUA 3aJaHUM Ul TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH TIPEJCTaBICHBI B (OHIE OICHOYHBIX CpPEJICTB Kak
NpUWIOKEHUE K pabodeil mporpaMMe JUCHUIIINHBIL.
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