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1. Henu, 321244 ¥ IJIAHUPYeMble Pe3yJIbTAaThl 00y4YeHHs N0 IMCUUILIHHE.

Lenpro ocBoeHMs qucuUIUINHBL « Temnogusnka B ropHOM Jesie» 0OMeHa €10
B pasIM4HBIX IIpoleccax, B TOM  4YHUCJIE€ TOPHOrO  IPOU3BOJICTBA,
COIMPOBOXIAIOIINXCS TEIJIOBBIMU d(exTamu, a TakKe CBOHCTB BEILECTB,
00EeCIeUYNBAIOIINX PEATU3AlNI0 ITHX TMPOLECCOB; (OPMUPOBAHUE Y CTYACHTOB
HABBIKOB IIPUMEHEHHSI METOJI0B TEPMOJAVHAMUKH IS aHAJIN3a IPOLECCOB TOPHOTO
MIPOM3BOJICTBA U TEPMOJMHAMHUECKUX [TUKIIOB PA0OOTHI CUIIOBBIX arperaToB FrOPHOTO
o0opynoBaHusi W  OOOCHOBaHMSI  BO3MOXKHBIX  IyT€Hl  MOBBIIIEHHS  MX
HEeprod(p(PeKTUBHOCTH;  OOECHEUUTh  CTYAEHTOB  KOMILJIEKCOM  3HAHWUH,
HEOOXOJMMBIX I YCBOEHHS pa3/elioB CHEHHAIBHBIX JUCLHMUIUIMH TOPHOTO
npoduias, B KOTOPBIX M3y4yalOTCd COOTBETCTBYIOIIME TEPMOAMHAMHUYECKUE
IIPOLIECCHI TOPHOTO MPOU3BOACTBA, TEXHUYECKHUE CPENICTBA UX Peanu3allii, METObI
3axauyu AUCUMILIUHBI:

JlaTh 3HaHUS 1O CJIEIYIOUUM BOIIPOCaM

- (pusmyeckue ABJICHUS U TEPMOJIUHAMUYECKHUE MPOIECCHI B TOPOIHBIX MAaCCHBAX
- OCHOBHBIC 3aKOHBI U 3aKOHOMEPHOCTH TIOJIYYECHHS U Pe0Opa30BaHUs YJHEPTUU B
Xo/Jie pas-

JUYHBIX TEPMOAMHAMUYECKUX U XUMUUYECKHUX MTPOIIECCOB;

- OCHOBHBIC TEPMOAMHAMUYECKHE TTPOIIECCHI, 3aKOHOMEPHOCTH WX TPOTEKAHMS,
OCHOBBI UX

TEPMOJMHAMHYECKOTO aHAIIN3a;

- OCHOBBI TEOPHI pa3MEPHOCTH U TIOIOOWS MPUMEHHUTEIILHO K TTPoIIeccam
TEII000MeHa, OCHOBHBIEC 3aKOHOMEPHOCTH KOHIYKTUBHOTO, KOHBEKTUBHOTO H
JYYUCTOTO TEMIO0OMEHOB.

- (pu3HUECKyI0 CYIIHOCTh TEPMOJIMHAMHYECKUX IIMKIOB pa0OTHI CHIIOBBIX
arperaToB rOPHOTO

000pyZ0BaHUS U METOJIbI OLIEHKH MX TEPMOJIMHAMUUYECKON 3 (PEeKTUBHOCTH

O6yuenue no gucruiuinHe « Tensiopu3uka B ropHOM j1ejie) HalpaBJICHO Ha
dbopmMupoBaHUE Y 00YUAIOIINXCS CIEAYIOMMNX KOMIETESHIINM:

1. Koa v HanmMeHoBanue KOMIIeTECHIIUA 2. NHauKaTopbI 10CTHIKEHUS
KOMIIETeHIUU
OIIK-4. CnocobeH ¢ NOIIK-4.1. MoxeT 000CHOBBIBaTh peEIICHUS
€CTECTBEHHOHAYYHBIX MO3ULIMI OLICHUBATh 0 PalMOHAIBHOMY M  KOMIUIEKCHOMY
CTPOEHUE, XUMUYECKNI U MUHEPATbHbBIN OCBOCHUIO T€OpPECYPCHOTO  TOTEHIHAIIA




COCTaB 36MHOH KOPbI, MOP(OJIOTHIECKHE
0COOEHHOCTH ¥ T€HETHYCCKHE THUITBI
MECTOPOKIACHHUI TBEPBIX MTOJIC3HBIX
HNCKOIIaCMbIX HpI/I peIHeHI/II/I 3a4a4 110
paroHaIbHOMY M KOMILJICKCHOMY OCBOCHHIO
reopecypCcHOro MOTEeHIIMAIa HEep

PYIHBIX MECTOPOXKICHUN IOJIE3HBIX
HMCKOITAEMBIX

HNOIIK-4.2. Biageer HaBBIKAMH T'€0JIOrO-
MIPOMBIIIIICHHOM OLIEHKH PYIHBIX

MECTOPOKICHUMN TI0JIE3HBIX UCKOITAEMbIX.
NOIIK-4.3.Bnangeer coBpeMEHHBIMU
METO/IaMHU M3y4YCHHUS BEIIECTBEHHOTO COCTaBa
MOJIE3HBIX UCKOMAEMBbIX M UX

IPOTHO3HON MWHEPAIOTr0-TeXHOIOTHIECKON
OLIEHKU C LIeJIbI0 BEIOOpA U pa3paboTKu
panoHaNBHBIX (U3UIECKUX, PU3HKO-
XUMHUYECKHX, XUMHUYECKHX MPOLIECCOB U
TEXHOJIOTUI U3BJICYCHUS TTOJIC3HBIX
KOMIIOHEHTOB M3 MHUHEPAJIBHOT'O ChIPbs

[TK-5.

PerynupoBanue, opranusanus u
IUIAaHUPOBaHKE B chepe MHKEHEPHO-
TEXHUYECKOTO MTPOCKTUPOBAHUS JJIS
rpagoCTPOUTETHHON MOIUTUKU

HIIK-5.1 YMeer aHaIM3UpOBATh 3aIaHUS 10
YCTaHOBJICHHBIM KPUTEPHUSM JIJIs
OTIpeJIeJICHUS CBOMCTB 1 KauecTB, 00IIeH 1
YACTHBIX IIEJICH MPOCKTHPOBAHUS B cepe
WHXXEHEPHO-TEXHUYCCKOTO TPOCKTUPOBAHMS
JUISL TPAIOCTPOUTEIBHON MMOJTUTUKHY.
HIIK-5.2 YMmeer onpenensitb METObI U
pecypcCHbIE 3aTpaThl JJIsl TPOU3BOACTBA pabOT
B c(hepe HHKEHEPHO-TEXHUUECKOTO
MPOCKTUPOBAHUS JIJIs TPAIOCTPOUTETHHOMN
JEeITEILHOCTH B COOTBETCTBHUU C
OTIPEICTICHHBIMH IIEJIIMU MPOESKTUPOBAHUS.

2. Mecto nucuumuiuabl B ctpykrype OOII cnenuanurera.
Hucrumnaa « Tensiopusznka B ropaom aene» (b1.1.19) orHocutcs k uncimy

JUCUUIUINH 10 BBIOOPY.

«TGHJ’IO(I)H[}I/IKE[ B TOPpHOM HeJe» B3aMMOCBA3aHa  JIOTHYCCKHU )51

COACPKATCIIbHO-MCTOANYCCKU CO CICAYIOIIUMMHA OUCHUILIMHAMHW H IIPpaKTHKaMH

OOII:

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

—b.1.1.29 I'eomexannka

—b.1.JIC.3 [IlaxTHOE ¥ MOJ3EMHOE CTPOUTEITHCTBO

OCHOBHBIC TTOJIOKECHUS JUCHUIIIIMHBI  JOJIXKHBI OBITH MCIIOJIb30BaHbBl B

JanbHEHIIeM NMPY U3YYEHUU CIEIYIOUIUX TUCUUIIIUH (MPAKTHUK):

— b1.2.5 OcHOBBI OCBOEHUS TOA3EMHOTO IPOCTPAHCTBA
_ Bb.1./IB.4. I'opoackoe no3eMHOE X031 CTBO
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— b2.2 Ilpaktyka 1o mnosydyeHUI0 NPOPECCHOHATIBHBIX yYMEHHUW M OIbITa
npo(ecCUOHaNbHOMN eI TeIbHOCTH.

— b2.3 IIpepaumioMHas mpakTUKa

— b3 I'ocynapcTBeHHas UTOroBasi aTrecTanus

3. CTpyKTypa H cojepKaHue TUCUUILTHHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIIsgeT 6 3aueTHbIX(€) equHuIl(bl) (144 gacos).

3.1.2. 3aounas popma oOydeHUs

Koumn CemecTpbl
n/n Buj yueOHoii padoThI YeCTBO 5 6
4acoB
AyIMTOpHBIE 3aHATHS 72
B ToM uucne:
Jlekuun 36
1
CeMuHapCcKue/IpaKTHUYECKHe 36
2 | 3aHATHA
JlaGopaTopHblie 3aHITHS
3
CamocrosiTesibHas padora 72
B Tom unce:
Pacuetnblie paboThI 20
1
[ToaroroBka u 3amuTa pedeparon 20
2
KonrtposnbHas padora 1 15
KonTponbHas pabota 2 15
IIpoMeskyTOUHasI aTTeCTALUS
3auet/ 20
Hroro 144 72

3.2. TemaTH4YeCKHU IVIAH U3YYeHHUS TUCHUILINHBI
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3.2.2. ounas popma oOyyeHHs

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoemkocTb, yac

Bcero

AyauTopHasi pabora

Jlexuun

Cemunapckue/
3aHATUA
JlaboparopHsble
3aHATUA

[IpakTnueckas

IIOATOTOBKA

CamocrosiTeJIbHAS

paGora

Pasnen 1. OcHOBHbIE 3aKOHbI
TepmogmHamuku; [lpenmer
TCXHI/I‘ICCKOI;'I TepMOI[I/IHaMI/IKI/I
paBHOBecKe 1 ha3oBble Nepexo-
AObl B TEPMOANHAMNYECKNX CUCTE-
Max

oo

| npaktuyeckue

N

11

Tewma 1 [Tonsarue paGoThl B
TEPMOJMHAMUKE, Tpaduveckas ee
MHTEpIIpeTalys Ha AuarpaMmme.
[TonsiTHE TEMIOTHI MpoLecca
Xumnyeckas TepMoanHaMuKa;
TennoBble CBOWCTBA BELLECTB

1.2

Pa3nen 2 Ilonsitue kpyroBoro
npouecca, uuki. [logsenennoe n
OTBEACHHOE B IPOLECCE TEIIO.
[Tonesnas pabora. Tepmudeckuii K,
XOJOAUIBHBIN KO3 dument. Lnkn
Kapno Cratuctuyeckoe

onMcaHue MakpocucTeMm; KBasu-
TepMmoavHamu4eckasi Teopusi
dnykTyauunin; marnble OTKNOHEHNs oT
paBHOBeCUi; CooTHoeHus OH3are-
pa; obpasoBaHue anccunaTUBHbLIX
CTPYKTYp; CMHepreTuka
TennomacconepeHoc;
TepMoavHamMuka

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

VYpasHenue Ban-nep-Baainbca.
TepMmonnHaMuyeckue mapameTpbl
BOJBI ¥ BOJsHOrO napa. [Ipouecc
napooOpa3oBaHus B p,v- u T,s-
auarpammax

BrmaxHbplii  BO3AyX ~ KaK  CMECh
UJeaIbHBIX ra3os. ITonyuyenue
pPacCUeTHBIX BBIPAKEHHUM IS Ta30BOM
IIOCTOSIHHOM, ~ MOJIIDHOM  MAaccChl,
IJIOTHOCTH )51 TEMJIOEMKOCTH,




BJIAarOCOJICP)KAHUS,  OTHOCUTEIHHOU
BJIA)KHOCTH, OJHTAJIbIUH  BJIAJKHOTO
BO3JIyXa.

HacruimeHHbIN 1 HeHACHIIIICHHBIM
BIIQXXHBIN Bo3ayX. I,d- nuarpamma
BJIQYKHOTO BO3/lyXa: MPUHLIUIIBI
MTOCTPOCHUS, XapaKTEPHBIC
0COOEHHOCTH, OTIpe/IeIeHNE
rapamMeTpoB

HToro 72 36 36 72

ConepxaHue JEKIUi.
Tema 1. Ilpeamer TexHuYecKo TepMoAMHAMUKH. CTaTUCTUYECKUA H

TEPMOJMHAMHYECKUN METOABl HCCIENOBaHUsd. TepMOIUHAMUYECKAs] CHCTEMA.
Pabouee teno. TepmoanHamuueckue napameTpbl. PABHOBECHOE U HEPABHOBECHOE
cocrosgHus. OOpaTuMbli W HeOOpaTHMbIA mpouecchl. TepMoauHaMUYecKas
MOBEPXHOCTh. MaeanbHblil Ta3 Kak MpocTeiias MoJeib padoueil cpesbl. 3aKOHBI
boitns-Mapuorra. I'eit-JItocaka, ABoraapo. YpaBHEHHUSI COCTOSIHHUSI HJICAIHBHOTO
raza B ¢popme Kinaneitpona u B hopme MenneneeBa. YaenbHas U yHUBEpCcaJIbHAs
ra3zoBas nocrosinHas. (1 gac) ['azoBeie cmecu. 3akon Janbrona. CiocoObl 3agaHus
COCTaBa, CBs3b MeExay HuUMU. [lapamerpsl coCTOsIHMS Tra3oBoMl cMecu. ['azoBas
MOCTOSIHHASA, MOJISIpHAs Macca, apiuaibHOE JaBJICHUE.

TerioeMKoCT UAECanbHBIX M CMECU Ta3oB. Buawl teroemkoctu. MctuHHOE M
CpeaHEE 3HAYCHUE TEMIIOEMKOCTH

Tema 2. TlonsiTe paboThl B TEpMOAMHAMUKE, Tpaduueckas ee UHTEpIpeTaius Ha
nuarpamme. [lonarue TemnoTel npoiiecca. Temnora u pabota kak popmbl repeaadu
sHepruu. BHyTpeHHss sHeprus. BuenHss none3Has pabora TepMOIUHAMUYECKON
cucteMbl. JHTanbnus. DOPMYITUPOBKU U aHAIUTUYECKasT (opMa MEPBOTO 3aKOHA
TEPMOJIMHAMHUKHA. AHAIN3 TEPMOJNHAMUYECKUX MPOIIECCOB U3MEHEHHUS COCTOSAHUS
WJICUTBHOTO Ta3a Ha OCHOBE IIEPBOrO 3aKOHA TEPMOIAMHAMUKHU. HM30XOpHBIN,
M300apHbIN, U30TEPMUUYECKUN W anualdaTHBIA MPOIECCHl: YpaBHEHUS MPOIIECCOB,

1/1306pa>1<eH1/1$1 Ha guarpaMme, paC4CTHBIC BBIPAXKCHWA JJIA TCIIJIIOTEI U pa6OTBI.




Tema 3. Ilonarue kpyroBoro mpoiiecca, Iukia. [loBeieHHOE M OTBEIECHHOE B
mporecce Terno. [lonesnas pabGorta. TepMmMudeckuiddt Ko, XOJOIWIBHBIN
kodpdunuent. Iukn Kapho.

Tema 3. PereneparuBublii UK. T,s-muarpamma. OCHOBHBIE TIPOLECCHI B
koopauHaTax T,s. CyloIHOCTP M aHAJIUTHYECKOE BBIPAKEHHE BTOPOTO 3aKOHA
tepmoauHaMuku. MHterpan Knaysnyca. TepMoauHaMHUUeCKre TOKIAECTBA.

Tema 4. YpaBuenue Ban-nep-Baanbca. TepmoauHaMuyeckue mapaMeTpbl BOJbI U
BojsiHOTO Mapa. [Iponecc mapooOpa3zoBanus B p,v- u T,s- nuarpammax. XKuakocTh B
COCTOSIHUM HACBILIECHUsS W CyXOM HAacChIICHHBIM nap. BiaxkHelld map, CTENeHb
cyxoctu. Ileperpersiii map. Pacduer mapamerpoB BinaxkHoro mnapa. [IpuHIUIEBI
MOCTPOEHUE U XapaKTepHble 0COOCHHOCTH h,s- TUarpaMmbl BOJSIHOTO Tapa.

Tema 5. BraxHblli BO31yX Kak CMeCh HJCalbHBIX ra3oB. [lomydeHue pacueTHbIX
BBIDOKCHUM I Ta30BOM IIOCTOSIHHOM, MOJIIPHOM MacChl, IUIOTHOCTH U
TEIUIOEMKOCTH, BJIArOCOACPKAaHUs, OTHOCUTEIBHOW BJIAXXHOCTH, SHTAIBIINU
BJIAKHOTO BO3yXa.

HaceimieHHsld U1 HEHACHIEHHBIN BIIaKHBIN Bo3AyX. [,d- nuarpamma BIIa>KHOTO
BO3/lyXa: MPUHUUIIBI TOCTPOEHHUS, XapaKTEPHbIE OCOOEHHOCTH, OIpPEIECICHHE
napaMeTpoB. PacueT 0CHOBHBIX MPOLIECCOB C UCIIOJIB30BAHME IUATPAMMBI: HArpeBa
BJIQXKHOTO BO3/yXa, OXJIAXJCHHE. YMEHBIIICHUE BJIAroco/ep aHusi, aanadaTHOe
YBJIQKHECHHE.

Tema 6. YpaBHeHHE IEPBOr0 3aKOHA TEPMOJMHAMUKY 71 moToka. Pacronaraemas
paboTta, paboTa mpoTaJIKUBaHUsA, pabOTa U3MEHEHUS KUHETUYECKOU U
MOTEHIMAIBHOW PHEPTUU MOTOKA, YPaBHEHUS TMEPBOro 3aKOHA MJig aauabaTHOTrO
noroka. lMcreyeHune raza u3 mpocTroro corvia. PacueTHble COOTHOLICHUS IS
CKOpPOCTH M pacxojla Mepexo] 4epe3 CKOPOCTh 3ByKa, KPUTHUUECKUE IMapaMETphI.
Ucrteuenne n3 coma JlaBans. lpoccenupoBanuwe ra3oB U mapoB. M3meHeHue
[apamMeTpoB B Ipolecce AapoccenupoBaHusa. l[IpakTuyeckoe uCNOIb30BaHUE

Imponecca ApOoCCCINPOBAHUS.



Tema 7. Ilpunmun paGoTbl OJHOCTYNEHYATOTO MOPUIHEBOTO KOMIIPECCOpA.
MHorocTtyneH4arble NOpIIHEBbIE KOMIIpeccopbl. PaboTa peanbHOro MOpIIHEBOrO
KoMIpeccopa Jlormaroynsie KOMIIPECCOPHI. Y THIIN3ALUs TEIUIOTHI.

Tema 8. [ukier mopmHeBbix JIBC: ¢ m30X0OpHBIM, C W300apHBIM U CMEIIaHHBIM
[OIBOJIOM TEIUIOTHL. BpIpakeHHE I TEPMHUYECKOTO KIIJ LUKIa. MeTosl
nosbllieHuss A dexTuBHOCTH TopmiHEBbIX JIBC. DOkextupoBanue. L{ukiibl
ra3oTypOMHHBIX YCTaHOBOK. [IpuHIMNMansHas cxema u TepmoauHamudeckuii ['TY
C MOJABOAOM TEIUIOTHl TPHU IIOCTOSIHHOM JaBJIEHUU. METOAbl IOBBIIICHHUS
tepmuueckoro ki I'TY. Perenepanysi, MHOrOCTYIIEHYATOE CKATUE U CTYIICHYATHIN
ITOABOJ, TETUIOTHI.

Tema 9. Cxema napoTypOMHHON ycTaHOBKU. [IpuHIMNUAaIbHAash BO3MOKHOCTb
peanu3auuu nukia KapHo, BHYTpeHHssi M BHEWIHSs HeoOpaTuMocTbh. LIukm
Penkuna., ero repMuyeckuil Kija. MeToasl NOBBIIEHUS TEPMUYECKOTO KIIJ [IUKJIIA
Penknna. Iluxi co BTOpuYHBIM InieperpeBoM napa. lLlukin ¢ pereHeparuBHBIM
nojorpeBoM. bamanc 3Hepruum  nMapoTypOMHHOM  YCTaHOBKH, KII, €ro
COCTaBJISIOIIME. YUeT HeoOpaTMMOCTH NpU aauabaTHOM pACIIUPEHUU Iapa.
VYIenbHBI pacxoa Tmapa, TEIUIOTBI M TOIUIMBA. JKCEPreTUYECKUHA METO/
UCCIIEIOBAaHUSI 3KOHOMHYHOCTH TEIJIOBBIX YCTaHOBOK. MeTojbl O€3MalliHHOTO
npeoOpazoBaHusl TEIIOTHI B JJIEKTPUUECKYIO SHEPTUIO.

Tema 10.. Cxema ¥ UMK BO3IYIIHOM XOJOAWIBHOW YCTAHOBKH, CPABHEHHE C
ukiioMm Kapuo. IloBeimenue 3hQEeKTUBHOCTH IMKIA BO3AYIIHOW XOJIOIUIBHOM
YCTAHOBKH IIyTEM MCIOJIb30BAHMS pET€HEPAlny TEIUTOTHL. [[puHInnuaneHas cxema
U UUKJI T[apOKOMIIPECCOPHON  XOJOAUIBHOM YCTaHOBKH. AOCOpOLMOHHAs
XOJIOAUIIbHASA YCTaHOBKA. [apodkeKkTopHas X0JI0aUIbHAs YCTaHOBKA.

Tema 11. TepmoanHamuyeckue NPOLECCHI B TOPHBIX MOPOAAXXHUMHYECKOE
pPaBHOBECUE TEPMOJMHAMUYECKOW CHUCTEMBI, PABHOBECUE B CIIOXKHBIX CHCTEMAX,
IE€TEPOTrCHHbIE CUCTEMBI, CTEXUOMETPUYECKUE YPABHEHUS, DHAOTEPMHUYECKUE U

9K30TCPMHUICCKHUEC PCAKIITNH, XUMHYCCKOC PAaBHOBCCHC

3.4 TemaTuka MpakTUYECKUX 3aAHITHM
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1. Pacu€tr OCHOBHBIX TEPMOJMHAMUYECKUX MTAPAMETPOB COCTOSIHUS
TEPMOJMHAMUYECKUX CUCTEM.

1. PacuéT cocTaBOB MHOIOKOMITOHEHTHBIX BEIIECTB UX OCHOBHBIX CBOMCTB U
MapaMeTPOB COCTOSIHUA.

2. Pacuét nokazareseit TermIoEMKOCTH ra3000pa3HbIX, JKUJIKUX U TBEPIBIX
BEIIIECTB,a{Ma0aThl Ta30B U Ta30BBIX CMECEH, ITapaMeTPOB HarpeBa M OXJIaKICHUS
TEPMOJIMHAMUYECKUX CUCTEM.

2. Pacu€t 3HEpPreTHYECKUX XapaKTEPUCTUK TEPMOJIMHAMUYECKUX CUCTEM U
OCHOBHBIX MOKa3aTeNICd TEPMOJAUHAMUYECKUX MPOLIECCOB B 3aKPBITHIX
TEPMOJIMHAMUYECKUX CUCTEMAX.

4. Pacu€T OCHOBHBIX MOKa3aTeJIel KOHAYKTUBHOTO, KOHBEKTUBHOTO U JTyYHUCTOTO
TEIJIOOOMEHOB.

4. Pacuét mapaMeTpoB MPOIECCOB HArpeBa U OXJIAXKICHUS TBEPIBIX TEJ MIPOCTOM
reoMeTpuIecKor (pOPMBI IIPH CTAIMOHAPHOM U HECTAIIMOHAPHOM PEXUMAX

4. Pacu€T nmapaMeTpoB MPOIECCOB TEILNIOOTAAYU U TEIUIONEPEaadu MpU
BBIHYKJCHHOM JBI)KCHHUH T'a3000pa3HbIX U KUJKUX TETUIOHOCHUTEIISH.

5. OCHOBHBIE TIOJIOKEHHUSI METOJMK PaCYETOB MapaMeTPOB psifa
TEPMOJUHAMUYECKUX MPOIECCOB TOPHOTO MTPOU3BOJCTBA.

TemaTuka KypcoBOTO POEKTa — HE MPETyCMOTPEH
4.YyeOHO-MeTOAMYECKOEe U HH(OPMALIMOHHOE o0ecriedeHne

OcHoBHas auTEparypa:

1. a) Tennosueprernka u TermorexHuka Teketr KH. 2 Teopernueckne OCHOBBI
TEIUIOTEXHUKH. TermnorexHnueckuii saxkcnepuMenT / A. A. AJekcaHapoB U JIp. CHIPAaBOYHUK : B 4
KH. o oomr. pea. A. B. Kinumenko, B. M. 3opuna. - 4-e uzn., crep. - M.: U3narensckuit joM
MDU, 2007. - 561 c. nn.

2. Kupumnos, B. B. Teopetnueckue ocHOBBI TemnoTexHUKH. Termnomaccooomen Texcr
yuebHoe mocobue Al caMocTosT. paboTsl cryneHtoBB. B. Kupumnos ; FOx.-Ypan. roc. yH-T,
Kag. IIpom. Termnosnepreruka ; FOYpI'Y. - Uenstounck: U3aarenscreo KOYpI'Y, 2008. - 71, [1] c.

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

- 440 c.

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

[Tox pen. B.H. Jlykanuna. — 4-e uzn., ucnp. — M.: Beiciuas mkomna, 2003. — 671 c.
5. Snuenko I'.A. Tepmonunamuka. Yacte 1. OCHOBHBIC TIOHSTUS U OTIPECICHUS.
YpaBHeHus

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

0) JoMOJTHUTEIbHAS JIUTEepaTypa
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4. Anuenko I'.A. Tepmoaunamuka. Hacte 2. OCHOBHBIE CBOMCTBA M MapaMeTpbl
COCTOSIHUS

MHOTOKOMITOHEHTHBIX BelecTB. TermIoéMKOCTh BEIIECTB U MOKa3aTeNlb aauadaThl:
Y4eOHoe moco-

oue. — M.: MITYVY, 2004. — 129 c.

5. Snuenko I'.A. TepmoanHamuka. Yacte 3. DHEpreTMuecKkue XapakTEPUCTUKHU
TEPMOJIHA-

MUYECKHUX CUCTEM M MTPOIIECCOB. 3aKOHBI TEPMOJIUHAMUKH: YueOHOe mocodue. — M.
MITY, 2005.

— 158 c.

6. Hnuenko I'.A. Tepmoaumnamuka. Yacte 4. Ilpoueccbl uHcTeUeHHS U
JPOCCEINPOBAHUA I'a30B:

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

7. Snuenko I'.A. Tepmomunammka. Yacte 5. TepmoamHamuka MpOILIECCOB
CMEIIIMBAHUS Ta30B.

TepMoaHAMHUYECKUE LHKIbI CHJIOBBIX arperaToB TOPHBIX MAallMH U YCTaHOBOK:
VYyebHoe nocodue.

—-M.:MITYVY, 2011.—-112c.

8. SAlnuenko I'.A. Tepmoaunamuka. COOpHUK 3a7a4 U 3aJaHUM JIJIST MPAKTHYECKUX
3aHSITUU U

camocToaTenbHol paboTel. YacTtes 1. [lapametpsl cocTosiHus. OCHOBHBIE Ta30BbIC
3aKOHBI: YueOHoe

nmocooue. — M.: MITVY, 2006. — 97 c.

9. Slnuenko I'.A. Tepmogunamuka. COOpHHK 3a7a4 W 3aJaHUMN JIJIS1 TIPAKTHIECKUX
3aHSATUN U

CaMOCTOATENHHOM padoThl. YacTh 2. OCHOBHBIE CBOMCTBA U MTapaMETPhl COCTOSTHUS
MHOT'OKOMITIO-HEHTHBIX BellecTB: YueOHoe mocodue. — M.: MITVY, 2008. — 100 c.
10. SAnyenko I'.A. Tepmoaunamuka. COOpHUK 3a/1a4u U 3aJaHUN JJIs1 TPAKTHYECKUX

3aHITUU U
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camocTosiTenbHOM paboTel. Yacte 3. TemnoémkocTh BemiecTB. [lokaszarens
aauabaTel ra3os. [lapa-

METPBI HarpeBa M OXJIAXKACHUS TEPMOJUHAMUYECKIX CUCTEM: YUueOHOe mocooue. —
M.: MITYVY,

2010. - 125 c.

0) oNOJTHUTEIbHAS JTIUTEepaTypa:

B) MporpamMmMHoe odecnieueHue u UHTepHeT-pecypcebl

1. http://x-term.ru (Pemenue TeXHHNYECKHUX 32129 M KOHTPOJIbHBIX);

2. http://fn.bmstu.ru/phys/bib/physbook/tom2/content.htm (I'tarones K.B.,
Moposos A.H.

POusznyeckas repmoaunamuka. MI'TY um. H.D. baymana)

HaumenoBanue pecypca cetu «HTEpHET» DJIeKTPOHHBIH aapec pecypca
«Poccuickoe obpasosaHmey - degepanbHblil nopTan http://www.edu.ru/index.php
Hay4nas snektpoHHas OubIroTeKa http://elibrary.ru/
Dnektponnas 6ubnuoreunas cucrema IPRbooks http://www.iprbookshop.ru/

®enepanbHas YHUBEPCUTETCKAss KOMIIBIOTEPHAs CETh
http://www.runnet.ru/
Poccun

WNudopmannonnas cucrema "EnuHoe OKHO 10cTyma K .
http://window.edu.ru/
o0pa3oBaTenbHbIM pecypcam”

3. http://www.twirpx.com/files/tek/thermodynamics/ (Tepmoagunamuka wu
TeIUIOTeXHUKA:

KOHCIIEKTbI JIeKIHii, JadopaTopHble PpaldoThl, 00y4amolmIue KOMILIEKChl H
NPOrpamMmabl);

4. http://www.calc.ru/635.html4 (Tepmoaunamuka: popmyibl U pusndecKue
BeJIMYUHBI

3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypcol (JOP):

- ®epnepanbubiii moptan «Poccuiickoe oOpa3zoBaHue» [DNEKTPOHHBIN pecypc| —
Pexxum nmocryna: http://edu.ru;

- OrtkpbiToe oOpa3oBaHue [DNeKTpoHHBIM pecypc] — Pexum gocryma:
http://openedu.ru;

13



http://edu.ru/
http://openedu.ru/

- Poccuiickas rocynapcTBeHHas Oubnmoreka [DaeKTpoHHBIA pecypc| — Pexum
nocryma: http://www.rsl.ru;

- EBpormeiickas udponas oubimoreka Europeana
http://www.europeana.eu/portal);

- TocymapcTBenHas myOJM4YHas HaydyHO-TeXHUYeckas Oubiamoreka Poccuu
www.gpntb.ru ;

- DIIEKTPOHHO-OMOINOTEUHAss cucTeMa o0pa3oBaTENbHBIX M MPOCBETUTEIBCKUX
n3manuit http://www.iglib.ru;
- UndopmanmonHbIit moprain [caiit] Www.miningexpo.ru;
- T'opHas sHIUKIIONE U [caldT] WWW.mining-enc.ru
3JIEKTPOHHO-0ubOnoTeynsbie cucrembl (IBC):

- DnexkTpoHHO-0MOMMoTeyHas cucrema (3bC) [DnexkTpoHHBIH pecypc]- Pexum

noctyma: WWw.book.ru

- DnekTpoHHO-O0ubmmoTeyHas cucrema (ObC) «YHuBepcuteTckas OudIuoTeKa

OHJIaiH» [DneKTpoHHbIH pecypc]- Peskum goctyma: www.biblioclub.ru

JluneH3noHHoe ¥  CBOOOJAHO pacHpocTpaHsieMOe TMPOrpaMMHOe
o0ecreuenue

MoitOduc — poccuiickaa KomnaHuA-pa3paboTumMk 6e3onacHbiX OPUCHBLIX peLlleHUn ans
obuweHns U coBmecTHOM paboTbl Cc AoKymeHTamu (AnbTepHatmBa MS  Office)
https://myoffice.ru/

Mnatpopma nanoCAD — 3TO poccuiickaa nnatdopma AAA  MNPOEKTUPOBAHUS U
MOAEe/IMPOBaHNA OBBEKTOB pPasnuYHOM cnoxHocTu. Mopgaepskka dopmaTos *.dwg u IFC
Aenaet ee OTINYHbIM peweHnem ana coemeweHuns CAMP- n BIM-TexHonornn. ®yHKLMOHaN
nnaTpopmbl  MOXKET  OblTb  pacClMpeH C  NOMOLLbI  CheuMasnbHbIX  MoAaynel
https://www.nanocad.ru/support/education/

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

VALTEC.PRG.3.1.3. T[porpamma pgna TennoTEXHUYECKMX W TUAPABANYECKMX pPaCYeToB
https://valtec.ru/document/calculate/

OHnaiH pacyeTbl ABOK-CODT https://soft.abok.ru/help desk/

CoBpemeHnHble podeccuoHAIbHbIEC 0a3bl JAHHBIX U HHPOPMALIMOHHBIE
CIPABOYHbIE CHCTEMbI

ok wWwNRE

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

3BC «YHuBepcuTeTCcKan 6ubamoTteka oHnaH» https://biblioclub.ru/index.php

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

Poccuiickana rocypapcteeHHas bubanoteka http://www.rsl.ru

O6pa3oBaTtenbHas nnatdopma FOPAMT http://www.urait.ru

«TexaKcnepT» — CNpaBOYHAA CUCTEMA, NPEAOCTaBAAIOWANA HOPMATUBHO-TEXHUYECKYIO,
HOpPMaTUBHO-NPaBoByo MHopmaumio https://Texakcnept.cant/

HM «ABOK» — MOMOLLHMK UHMKEHEpPa NO OTOMNJIEHUIO, BEHTUAALUMMU, KOHAULMOHUPOBAHUIO
BO3A4yXa, TENJIOCHAbXeHN0 1 cTpouTebHOM Tennodpusmke https://www.abok.ru/
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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/
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/

8. E-AOCbE — 3neKTpoHHbIi 3Ko0r. HesaBucMmas MHPopmMaLmMa 0 POCCUNCKMX OpraHM3aLmsX,
6a3a HOPMATUBHbIX OOKYMEHTOB 7 3aKOHOAATE/IbHbIX aKToB
https://e-ecolog.ru/

9. MWHxeHepHaa caHTexHWKa VALTEC (KaTasor npoaykumu M HOPMATMBHAA AOKYMeHTauwmn)
https://valtec.ru/

5. O6pa3oBaresibHbIC TEXHOJIOTHH.

OCHOBY Kypca COCTaBJISIOT MyJbTUMEIUNHBIE JIEKIIUU 110 0a30BBIM BOIIPOCAM
MPOEKTUPOBAHUSI KPEMEil TOPHBIX BBIPAOOTOK U O0AEIIOK MOA3EMHBIX COOPYKEHUH.
Jlexuuu TPOBOAATCA B IIOTOKE € MCIOJB30BAHUEM CIANA0B, MOATOTOBIECHHBIX
npermnoaBaTenieM B nporpamme Microsoft Power Point.

Ha ka)xa0M NpakTUYECKOM 3aHSATUH BBLACISIETCS 10 25 MUHYT JJIsl IPOCMOTpa
BUJCO(PUIBMOB WM BHJICONPE3CHTALUNA O COBPEMEHHOM MHUPOBOM COCTOSIHUU
BOIpOCa pacuera M KpeIyieHHs BbIPAOOTOK ¢ TOCIEAYIOIIMM pa3dopoM U
oOcyxxaeHneM ux coaepxanus. K pa3paboTke u 1eMOHCTpalui BUI€ONPE3CHTALUN
NPUBJIEKAIOTCS CTYyAEHTHl. Ba)kHOE MECTO B METOAMYECKOM IUJIaHE OCBOEHUS
JUCUUILUIMHBI UTPAET CaMOCTOATENbHAsA paboTa CTYJAEHTOB C HAyYHO-TEXHUYECKOU
auTepaTypoi u pedepupoBanue. Hanbomnee npoABUHYTHIE B TJIaHE KOMIIBIOTEPHON
IPaMOTHOCTH CTYAEHTBI BBINOJHSIOT CHEUUaldbHbIE 3aJaHus IO pa3paboTke
(parMeHTOB KOMIBIOTEPHBIX MPE3ECHTALUH .

st cTyA€HTOB, TOTOBSIIMX pedepaTsl U BBHIMOJHAIONIUX WHIUBUIYyaTbHbBIE
3aJlaHus, 110 JKEJAHUI0, YCTPAUBAIOTCA CIIEHUANIbHBIE KOHCYJIbTAallUuU

Tak ke MpPOBOAUTCS WHIUBUIYAIbHOE OOCYKIICHHUE BBITIOJIHSIEMBIX STaIoB
KypCOBOTO MPOEKTA; 3aciIyllINBaHue U 00CyKIeHue pedepaTos.

JInst  Tekymero KOHTPOJS MCHOJB3YETCS ayIUTOPHOE KOMIIBIOTEPHOE
TECTUPOBAHHUE.

VY nenpHbIN BeC 3aHITHI, MPOBOJIMMBIX B UHTEPAKTUBHBIX (pOpMax, OrpeaesieH
[JIABHOHM 11e/Ibl0  00pa30BaTeIbHONW MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHI€HTA
OOy4JaroIMXcs U CoJiep KaHueM AUCIUIUIMHBI «I 0po/icKoe Moa3eMHOe X031iCTBOY
Y B LEJIOM MO JUCHUIUIUHE cocTaBigeT 50% ayauTOpHBIX 3aHSITHM. 3ausaTus
JEKIMOHHOTO Tuma cocTaBistoT 33% OT o0beMa ayIUTOPHBIX 3aHATUM.

Ha npakTuueckux 3aHATUSIX TPUMEHATH CIEAYIONINE METOAbl MTHTEPAKTUBHOTO
o0y4eHUS:

6. MeToanueckue peKOMeHTAIUM

Metoauyeckne peKOMeHIAMH Jisi NpenojaBaTess M0 OPraHU3alUU
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, COJEP)KAHUE U NTOPSAJIOK IIPOBEIACHMS TEKYLIETO 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 JO CBEJACHHS CTYACHTOB IpapUK BBIMOJHEHHUS 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 NEPEYHIO 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 3aHATUH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHS CIIEeyeT MOABECTH UTOTH: 1aTh OLIEHKY
BBICTYIUIGHUH Ka)KJJOTO CTyJEHTa M Y4eOHOH Tpymnmbl B IeJIOM. PacKkpbITh MOJOKUTENbHbBIE
CTOPOHBI U HEIOCTATKU 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 YTOUHSIOLINE BOPOCH 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 JUCTAHIMOHHOM (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
MCIIOJIb30BaHNEM HMHCTPYMEHTOB MH(OPMAIIMOHHON 00pa30oBaTeNbHOM Cpebl TUCTAaHI[MOHHOTO
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obpazoBanus yausepcutera (CJJO Mockosckoro Ilonurexa), kak BO BpeMsl KOHTAaKTHON paboThI
C TperojaBareieM, TaK U BO BPEMSI CaMOCTOSITENIbHON paboThl CTYACHT JOJKEH 00ecTeyuTh
TEXHUUYECKYI0 BO3MOKHOCTb JMCTAaHIMOHHOTO MOJKIOYEHHUsS] K CHCTEMaM JAUCTAHIMOHHOIO
oOyuenus. Ilpu oTCyTCTBUM TakoW BO3MOKHOCTH OOCYAWUTH CHUTYallMI0 C IPErnojaBaTeieM
JUCLUTLITUHBI.

6.2.3 K npoMeXyTOYHOM aTTeCTaIli! JIOMYCKAIOTCS TOJIBKO 00YJarOIHECs, BHITTOJTHUBIITHE
BCE BHJIBI yUe€OHOI paboThl, MpeycMOTpeHHbIe padouei mporpammoit nucuumiinasl (PI1T).

7. ®oHI OLIECHOYHBIX CPEACTB
OueHo4vHbIe cpeACTBA AJISl TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH, IPOMEKYTOYHOM
aTTeCTAIMM 110 UTOraM OCBOCHUS JUCHHUILIMHBI U Y4eOHO-METOANYECKOe

o0ecreyeHne CaMOCTOATEIbLHON padoThI CTYICHTOB.

7.1.
MeToabl KOHTPOJISI U OLIEHUBAHUSA Pe3yJbTATOB 00yuUeHUss DOH/IbI OIEHOYHBIX
CPeICTB JJisl NPOBeCHUS TeKYyIleil i MPOMEeKYTOYHOM aTTecTallun

o0yuaromuxcs no Aucuniuinie « Temmopusrka B rOpHOM MPOU3BOJICTBE

@OoHABI OLIEHOYHBIX CPEACTB ISl MPOBEACHUS TEKYIIEW U IIPOMEKYTOUYHON
arTecTalM  oOydarouuxcsi 1o aucuuiuinHe «Temnoguzuka B TOPHOM

IPOU3BOJICTBEY MpHUBeEHBI B [Ipunokenun 2 k paboueit mporpaMme.

7.1. Texymuii KOHTpOJIb (paboTa HA MPAKTUYECKUX 3AHSATHUSX )
TepMoanHaMuueckas CUCTEMA U OKpY»Karolas cpefia. Buabl TepMOIuHaMHUUECKUX
cuctem.Pabouee Teno. CocTosTHUS TEPMOTUHAMUYECKUX CUCTEM.

2. OO01mue NoHSTHS O TEPMOIMHAMUYECKIX BETMYMHAX, OCHOBHBIX
TEPMOIMHAMHYECKHUX MapamMeTpax U QYHKIUIX COCTOSTHHS TEPMOJMHAMUICCKUX
cucteM. IHTEHCUBHbBIE U SKCTEHCHUBHBIE

napaMeTpbl, BHyTPEHHUE, BHEIIIHUE U a/JIUTUBHBIC.

3. HaBnenue. MictuHHOE U cpeiHee, aOCOIIOTHOE, U30BITOYHOE U Pa3PSKEHUS.
B3aumocsszu

Mex 1y HuMU. CoOBpeMEHHbIE €TMHUILIBI U n3MepeHus. Kak OHM CBSI3aHBI MEXKIY

CcO0O0Ii.
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4. Temneparypa. AGconoTHast TepMoguHaMuIeckas TeMieparypa. CoBpeMeHHbIE
TeMrnepa-

TypHBIE TIKaJbl. B3auMoCBs3b MeX 1y aOCOTIOTHON U CTOrPalyCHOM
TEPMOJMHAMUYECKUMH TEM-TIEPATyPHBIMH IIKATaMHU.

5. MonsipHbIit U yIeTIbHBIA 00BEMBI BEIIECTB TEPMOIMHAMUYECKUX CHCTEM.
Mertozps! ux pac-4é€Tta y ra3oB, )KHAKHUX U TBEPIBIX BelIeCTB. MonsipHas Macca
BEIIECTB, €€ onpe/ereHue ¢ MoMo-1bto Tabnuibl «llepuoanueckas cucrtema
anemenToB /.M. MeHnaeneeBay.

6. TepmoimHaMH4YECKHil TTpo1iecc. PaBHOBECHBII 1 HEPABHOBECHBIN MTPOLIECC.
[Tpstmoii u o6patuseiit. Hukiel. ['paduyeckoe n3obpaxeHne TepMoITHAMIYECKIX
nporeccoB. Pemakcanus, Bpems penakcamnum.

7. YpaBHEHHUE COCTOSIHUSI TEPMOJIUHAMUYECKUX cucTeM. OOmit Bu,
rpadudeckoe n3odpaxenue. TepMoguHaMUYIeCcKast MOBEPXHOCTh, JUATPAMMBbI
COCTOSIHHSL TEPMOJIMHAMUYECKON CHCTEMBI.

8. HopMaTuBHBIE YCTOBUS COCTOSHUS TEPMOJAMHAMUYECKUX cUCTEM. B3anmocBsi3u
MEXIYTIIOTHOCTBIO U YACIbHBIM 00bEMOM BEILIECTB IMPU HOPMATLHBIX
bU3NYECKUX U TEKYITUX YCIOBUSIX

7.2. Tekymuii KOHTPOJIb (BbINOJHEHHE KOHTPOJIbHOUH PadoThI)

(bopmupoBaHrEe KOMIIETEHIINM)

[lo mucuMIUIMHE TIAHUPYIOTCS Cclieayronue GOpMbl TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH O0YUYaIOIINXCA:

- YCTHBIE OIPOCHI,

- UHJIUBUIyaJIbHBIC 3a/IaHUS.

[TpuMepHbIe BONIPOCHI/ 3aaHus UL KOHTPOJIBHOU PA0OTHI JUII KOHTPOJIBLHOUN

TOouKH Neol:

1. [TnotHOCTH Ta3a * mpu abcoMrOTHOM AaBieHun P = 720 MM pT. CT. U Temneparype

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

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

3. OnpeaenauTh MOJIIPHYIO MacCy M MJIOTHOCTD MPOIYKTOB MOJHOTO cropanus stuiieHa C2Ha
B TEOPETHUYECKH HEOOXOIMMOM JIJISl 3TOTO CYXOM BO3yXE.

4. OnpenenuTh yASIbHYIO Ta30BYIO TOCTOSHHYIO R TIPOAYKTOB MOTHOTO CrOpaHUs areTuse-
Ha C2H2 B TeopeTHUECKH HEOOXOMMOM JIJISl STOTO CYXOM BO3/yXe.

5. OnpenenuTb HaCBIMHYIO INIOTHOCTD Pa3pPhIXJIEHHOTO U3BECTHSKA, €CIIU €0 MIIOTHOCTh PaB-

Ha © = 2500 kr/m3, moka3zateib 00mieit mopucTocTH Po.n= 25 %, K03QGUITUSHT pa3pbIXJICHUS
Ko

=1,5, a maccoBoe Biarocozaepkanue dm= 200 r/kr.

6. B 6amone émkocthio V = 40 nutpos npu nasienuu P = 100 ara u remmneparype

t = 15 oC maxoauTes ra3oBasi CMeCh CIIeIyIONIero MaccoBoro coctara: N2 = 30 mac. %, O2=50

mac. %, CO2= 20 mac. %. Onpenenuts Maccy cMecu B 6amnone. II[pUMEpHBIE BOIIPOCKI/

3aJaHusA OJ1 KOHTDOJ’IBHOfI DaGOTBI AJIS KOHTDOHBHOﬁ TOYKH No2:
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Ornpenenutb MacCOBBINA Pacxo/l BOASHOTO Mapa BBIHOCUMOTO TOTOKOM BO3/yXa U3 IAXThI,
ecii 00BEMHBIN pacxo/1 BRIXOAIIETO U3 MIaXThl Bo3ayxa coctabisier QB = 10000 m3/yac, oH
AMEET

OTHOCHUTEJIbHYIO BIaXKHOCTh * 8= 85 % u Temmneparypy t = 10 oC.

8. OnpenenuTs MOIIHOCTD Kanopudepa 11 HarpeBanus Bo3ayxa ot t1=-30 oC go

t2 =20 oC B cucteme KOHIUIIMOHUPOBAHHUS, €CJIU B KaJlopudep BO3AyX MOCTYNAeT ¢ 00BEMHBIM
pacxoqom V - = 5000 m3/4 mpu abcooTHOM naBieHuu P = 750 MM pT. CT., @ UCTUHHASA
n3zo0apHas

MOJISIpHAS TEIIOEMKOCTD BO3/1yXa OMUCHIBACTCS CIICIYIONIUM ITOJIMHOMOM IepBoi creneHu - Cp,

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

9. TemnepaTypHas 3aBUCUMOCTh HCTUHHOM M300apHOU MoJsipHO# Tertoémkoctu CO2 B
nuarazoHe temmepatryp T =298...1500 K onuceiBaetcs ciieyroniei mpuOInKEHHON 3aBUCUMO-
CTBIO:

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

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

10. TemmnieparypHasi 3aBUCUMOCTb UCTHHHON M300apHON 00BEMHOM TEIIIOEMKOCTH CYXOT0
BO3/yXa B nuana3one temmeparyp T =273,15...1273,15 K onucsiBaeTcst Cle yONIM
BBIPAKEHHU-

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

30Ha TeMIlepaTyp TeMIIEPaTyPHYIO 3aBUCUMOCTh CpeHel n300apHOil 00bEMHOMN TEITOEMKOCTH
B

a0COMIOTHON TEPMOAMHAMUYECKOM TeMIlepaTypHOH IIKajle U B TEPMOJAUHAMUYECKOMN IITKae
TeMIIE-

paryp Lenscus..

11. Onpenenuth paboTy u3oTepmuyeckoro aedopmupoBanust M = 5 kr O2, npoTeKaroIero
npu T =400 K, ectu O2 B Ha4aabHOM COCTOSTHUHM HAXOMJICS IO U30BITOYHOM JiaBienuu P1=1
aT, a B KOHEYHOM I107] a0COMIOTHEIM JaBienrem P2 = 10 MI]a.

12. OnpenenuTh BMECTUMOCTD OasutoHa, B KotopoM Haxoautest 20 kr O2, eciiu MaHOMETP T10-

kas3piBaeT B HEM naBinenue 50 ar npu temmeparype t = 20 oC. 3.3 Texkymuii KOHTPOJIb

(pacuétHo-rpaduueckas padborta)

13. Bo Bpems uzobapHoro cxatust 10 Kr Bo3yxa, MMEIOIIEro HauaJbHYyI0 TEMIIEpaTypy

t1= 127 oC, 06b&M Bozayxa n3MeHmIcs B 2 paza. Onpenenuts padoty aepopMupoBaHus
BO3JlyXa U

KOJIMYECTBO OTBEAEHHOTO B 3TOM Ipoliecce Tema. TeMneparypHasi 3aBUCHMOCTh HCTHHHOW H30-

62[pHOfI O6’béMHOI>i TEIUIOEMKOCTH CYXOro BO3yXa OIMHUCBIBACTCS CIICAYIOIIUM BBIPAKCHUCM: Cp,
06

1,2256 + 2,76-10-4-T, tae [ Cp, 06] = xJx/(Hop.M3 K); [ T] = K, a miIoTHOCTH BO3/1yXa paBHa *

1,28 xr/ HOp. M3.

14. OnpenenuTts KOAPPUIUEHT TEIUIONPOBOAHOCTH * TMOPOJHON CTEHKH IUIOIIAbIO

S =2 M2 ¥ TONIIUMHON * =5 cM M HallpaBlIeHHE Tpaiue€HTa TEMIIEpATyp B HEH, €CITU IPU

Temrepa-
Type Ha oJHo# cropoHe cTeHkH t1 = 100 oC, a Ha gpyroii t2 = 25 oC yepe3 cTeHKY MPOXOUT CTa-
ITUOHAPHBINA TETUIOBOM IMOTOK BenIuHONH Q.= 6 kBT.
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PesynbraTel TEKymiero - KOHTPOJIA  3HAHWM, YMEHUHM U HAaBBIKOB,
o0ecrnieunBaIUX (popMuUpoBaHNE KOMITETECHIINH, 3aKPETICHHBIX 32 JUCHUTUIIHHOH,
YUUTBHIBAIOTCS Kak oOs3aTenbHAass 4YacTb MPU TMPOBEACHUU MPOMEKYTOUHOU
aTTECTALUH.

OneHouHbIE CpPEACTBA I TEKYIIErO KOHTPOJISI YCIEBAEMOCTH B BHJE
COCTaBHOM 4aCTU MOTYT BXOAUTH B (POH]] OLIECHOYHBIX CPEJCTB sl TPOMEKYTOUHOM
aTTECTALUH.

OnucaHve KpUTEpUEB M METOAUKA OLICHMBAHUS 33JaHUl JUIsl TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH TIPEJCTAaBICHbI B (OHIE OIICHOYHBIX CPEICTB Kak
NpUWIOKEHUE K pabodeil mporpaMMe JUCHUIIINHBIL.
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