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1. I_Ie.]'II/I, 3ala'ii 1 IUVIaHUPYEMBIC pe3yJIbTaThbl OﬁyquHﬂ o JTUCHUIIJIMHE.

Llenpto ocBoenust mucuuiuinHbl «Temnogu3nka B ropHoM NPOU3BOACTBE» OOMEHa €0 B
Pa3IMYHBIX IpoLeccax, B TOM YMCIIE TOPHOTO MPOU3BOJICTBA, COMPOBOKIAAIOIINXCS TEIJIOBBIMU
apdexTaMm, a TakKe CBOWCTB BELIECTB, OOCCIEUMBAIOIIMX PpEATU3AIUI0 3TUX IPOIECCOB;
dopMupoBaHHE y CTYACHTOB HAaBBIKOB NPHUMEHEHHS METOJOB TEPMOJMHAMUKHU JUIl aHAIHM3A
IPOIIECCOB TOPHOTO MPOU3BOACTBA U TEPMOJMHAMUYECKUX LIUKIOB PaOOTHI CHIIOBBIX arperatoB
TOPHOTO  O0OOpyZOBaHMS M  OOOCHOBAaHUS ~ BO3MOXHBIX  IIyTed  NOBBIIIGHUS  HX
9Heprod(PeKTUBHOCTH; OOECIEUNUTh CTYACHTOB KOMIUIEKCOM 3HAHHMA, HEOOXOJAMMBIX s
YCBOGHUSI DA3/JeNOB CHENUAIBHBIX TUCHUILUIMH TOPHOTO NPOQHISA, B KOTOPHIX H3y4alOTCS
COOTBETCTBYIOIIIME TEPMOAMHAMUYECKHAE MPOIECCHl TOPHOTO MPOHM3BOJCTBA, TEXHUYECKHE
CpPE/ICTBa UX Pean3aIllH, METObI

3agauM AUCHMIIMHBI:

JlaTh 3HaHUS O CIIEAYIOIIUM BOIIPOCaM

- (bH3H‘~I€CKHC SABJICHUA U TCPMOJMHAMUYCCKHUEC IPOLUCCCHI B ITIOPOJHBIX MaCCHUBaxX

- OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH TIOJTy4SHHUS ¥ TPE0Opa30BaHUs SHEPTUH B XO/I€ pa3-
JIMYHBIX TCPMOANHAMHUYCCKUX U XUMHUYCCKUX IIPOLCCCOB;

- OCHOBHBIE TEPMOTMHAMUYECKHIE MPOLIECCHI, 3aKOHOMEPHOCTH UX MPOTEKaHMs, OCHOBBI X
TEePMOAMHAMHYECKOTO aHAJIN3a,

- OCHOBBI TEOPUI pPa3MEPHOCTHU M MOJ00MSI MPUMEHHUTEIBHO K IPOLIeccaM TeII000MeHa,
OCHOBHBIC 3aKOHOMCPHOCTU KOHAYKTHUBHOI'O, KOHBCKTUBHOI'O U JIYHHUCTOT' O TEIIOOOMEHOB.

- (PU3UYECKYIO CYITHOCTh TEPMOAMHAMHYECKUX [IUKJIOB Pa0OTHI CHJIOBBIX arperaTroB rOPHOTO
000pyI0BaHUS M METO/IbI OLIEHKU MX TEPMOJHMHAMUYECKOH 3(h(HheKTHBHOCTH

O6yuenne mno muctuminHe «Temopu3nka B ropHoM NPOU3BOACTBE» HAMPABICHO Ha
dbopMupoBaHKE Y 00YJAIOITUXCS CICTYIONTUX KOMIIETSHITUH:

Ko u HauMeHOBaHue KOMIIeTEHIUI NuaukaTopsl 10cTHAKEHUA KOMIIETeHIMHU
OIIK-4. CniocoGeH ¢ ecTeCTBEeHHOHAYYHBIX NOIIK-4.1. Moxer 000CHOBBIBaTh PEIICHUS
MO3UIMI OLIEHUBATh CTPOCHHUE, XUMUYECKUN | M0  palMOHAJIBHOMY M KOMIUIEKCHOMY
Y MUHEPAIbHBINA COCTAaB 36MHOH KOPBHI, OCBOEHHIO  TE€OPECYPCHOIO  IOTEHIMasa
MOP(OJIIOTHUECKIE OCOOCHHOCTH U PYIHBIX MECTOPOXKIACHUMN MOJIE3HBIX
TEHETUYECKNE TUIIBI MECTOPOXKACHUN MCKOIIaEMBIX

TBEPBIX MTOJIE3HBIX NCKOIIAEMBIX IPH NOIIK-4.2. Bnaneer HaBbIKaMH Te€0JIOrO-
pEILIEHNN 3a]a4 10 pallMOHAIbHOMY U IIPOMBILIEHHON OLIEHKH PYIHBIX
KOMIUIEKCHOMY OCBOEHHIO T€0PECYPCHOTO MECTOPOKJICHHH MOJE3HBIX UCKOMAEMBbIX.
[OTEHIMaNa HeJlp NOIIK-4.3.Bnageer COBpeMEHHBIMU

METOZaMH1 U3yUeHHsSI BEIECTBEHHOTO COCTaBa
MOJIE3HBIX UCKOMAEMBbIX M UX

MPOTHO3HOW MHHEPAJIOT0-TEXHOJIOTHIECKON
OLIEHKH C LIeJIbI0 BEIOOpa U pa3paboTKu
palMOHATBHBIX PU3NYECKUX, (PU3HUKO-
XUMHUYECKHX, XUMHUUYECKHX MPOLIECCOB U
TEXHOJIOTUH W3BIICYCHUS TTOJIE3HBIX
KOMIIOHEHTOB M3 MUHEPAJIHHOT'O ChIPbs

[1K-5. HIIK-5.1 YMeer aHaIM3UpOBATh 3aIaHUS 11O
PerynupoBanue, opranuszauus u YCTAaHOBJICHHBIM KPUTEPHUSIM IS
TJIaHUPOBaHUE B chepe HHKEHEPHO- OTIpe/IeJICHUsI CBOMCTB U KaueCTB, 00IIeH u

YaCTHBIX IIeeit IIPOCKTUPOBAHUS B cq)epe




TEXHUYECKOTO MTPOCKTUPOBAHUS JJIS WH)XEHEPHO-TEXHUYECKOTO MPOCKTUPOBAHUS
rpaloOCTPOUTENLHON MOJIUTUKHI JUTSL TPAZOCTPOUTEIHLHON MOJTUTHKH.

HIIK-5.2 YMmeer onpenensitb METObI U
pecypcCHbIE 3aTpaThl JIJIsl TPOU3BOACTBA padOT
B c(hepe MHKEHEPHO-TEXHUYECKOTO
MIPOEKTUPOBAHUS IS TPAJOCTPOUTEIILHON
JeITEJIbHOCTH B COOTBETCTBUU C
ONpEJICTICHHBIMU LEJIIMU POSKTUPOBAHUS.

2. Mecto aucuuiiinibl B ctpykrype OOII cnenuaaurera.
Hucturmuna b1.1.19 «Tenjiopu3nka B ropHoM nmpou3BoACTBe» oTHOcHUTCS K OOs3aTenbHOM
gactu OOII cnenuanurera bioka 1. Jucuuninuuel (Mogyin).
Hucuumnuna b1.1.19 «Tenuoguznka B ropHOM NMPOU3BOJACTBE)» B3aUMOCBSI3aHa JIOTUYECKH U
COJIEPKATEIHHO-METOANYECKHU CO CIAEAYIOIIMMH AUCHUIUIMHAMH | nipakTukamu OOII:

e (CrpouTesbHasi T€OTEXHOJIOTHUSA;

e J'eomexanuka;

e [llaxTHOE U MOJ3EMHOE CTPOUTEIBCTBO.
OcCHOBHBIE MOJIOKEHUSI AUCLIUTIITMHBI IOJKHBI ObITh UCIOJIB30BaHbI B JAIbHEUIIIEM TP U3Y4EHUU
CIEIYIOIIUX AUCIUIUINH:

e  (OCHOBBI OCBOEHHUS MMOJ3EMHOI0 IPOCTPAHCTBA,

e ['opoackoe MoA3EMHOE XO3SICTBO.

3. CTpykTypa u coep:kaHue JUCHUNIMHbI
OO011ast TpyA0EeMKOCTb AMCIHUILIHHBI COCTaBisIeT 4 3aueTHbIX(e) equnuti(bl) (144 vaca).

3.1.2. 3aounas popma oOyueHus

Ne Bux yuebHoii padoTbr KosnyecTBO CeMmecTpbl
n/n 4acoB 5 6
1 | AyauTopHble 3aHATHS 18 18
B ToM ynce:
1.1 | Jlexnuu 6 6
1.2 | CemuHapCcKHe/IPaKTHUECKUE 3aHATHUS 6 6
1.3 | JJabopaTopHble 3aHATHS 6 6
2 | CamocTosiTe/IbHAsI padoTa 126 126
B ToM ynce:
2.1 | PacueTHble pabOTHI 126 126

2.2 | TlogroToBka u 3amuTa pedhepaToB

KontposnbHas padora 1

KonTponbHas pabora 2

3 | IIpome:kyTouHas aTTecTamus

3ayer/ 3a4eT

Hroro 144 144

3.2. TemaTn4ecKuii MJIaH U3yYeHHUS TUCHUIIIMHBI

3.2.1. 3aouHas ¢popma oOyueHHs




n/n

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoemkocTh, 4ac

Bcero

AynutopHas padora

Jlexun

CemuHapckue/
3aHATUS
JlaboparopHbie
3aHATUS

[IpakTnueckas

HOATrOTOBKA

Pazgen 1. OcHOBHEIE 3aKOHBI
tepMouHamuky; [Ipenmer
TCXHI/I‘ICCKOf/'I TepMOI[I/IHaMI/IKI/I
paBHOBecHe U (ha30BBIC MTEPEX0-
bl B TepMO[[I/IHaMI/I‘IeCKI/IX CUCTC-
Max

[

| mpakThueckue

[

o [CaMmocTosiTetbHAsE
padora
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Tema 1 Ilonstue pabotsl B
TEepMOJIMHAMUKE, rpaduyeckas ee
MHTEpIIpeTalys Ha JuarpamMmme.
[ToHsATHE TEMIOTHI MpoLIEcca
XuMuyeckasi TEpMOJIMHAMUKA;
TEIUIOBbIE CBOMCTBA BELIECTB

24

21

1.2

Pa3nen 2 [lonsitue kpyrosoro
npouecca, uuki. [logsenennoe n
OTBEJIEHHOE B IIPOLIECCE TEILIO.
[Tonesnas pabora. Tepmudeckuii K,
XOJOAUIBHBIN KO3 dument. Lnkn
Kapno Craructuueckoe

OIHMCaHNE MaKpPOCUCTEM; KBa3H-
TePMOJAMHAMUYECKAsI TEOPUSI
(baykTyaluii; Maable OTKJIOHEHUS OT
paBHOBECHI; cooTHOIIEHNs OH3are-
pa; 00pa3oBaHNE NUCCUTTATHBHBIX
CTPYKTYp; CUHEPTeTHUKa
TenmomaccornepeHoc;
TepPMOJAMHAMUKA

24

21

Paznen PereneparuBubiii nuki. T,s-
nuarpamMma. OCHOBHBIE ITPOLIECCH B
koopauHatax T,s. CyniHocTs U
AHAIMTUYECKOE BBIPAKEHUE BTOPOTO
3aKOHa TCpMOI[I/IHaMI/IKI/I
TepMmoauHaMHuuecKre MPOLECCHI B
TOPHOM TTPOU3BOJICTBE

24

21

VYpasHenue Ban-nep-Baainbca.
TepMmonnHaMuyeckue mapameTpbl
BOJBI M BOJsHOrO napa. [Ipouecc
napooOpa3oBaHus B p,v- 1 T,s-
auarpammax

24

21

BraxHbll  BO3AyX — Kak  CMeECh
HJeabHBIX ra3os. ITonyuyenue
pPacyeTHBIX BBIPAKEHMM I ra30BOM
IIOCTOSIHHOM, MOJISIPHOM ~ MAaccChl,
IJIOTHOCTHU u TEIJIOEMKOCTH,

24

21




BJIAaroCoACpKaHus, OTHOCUTEIBLHOMI
BJIa’)XKHOCTH, OHTAJIBIIMK  BJIAXXHOI'O
BO3ayXa.

HacruimmeHHbIN 1 HeHACHIIIICHHBIN
BIIQXKHBIN Bo3ayX. I,d- nuarpamma
BJIQYKHOTO BO3/lyXa: MPUHLIUIIBI
MTOCTPOCHUS, XapaKTEPHBIC
0COOCHHOCTH, OTIPE/ICIICHIE
rapamMeTpoB

HUroro 144 6 6 6 126

ConeprkaHue JISKIUi.

Tema 1. Ilpenmer TexHMYecKOW TepMOAMHAMHUKH. CTAaTUCTUYECKUM M TEPMOIUHAMUYECKHI
METOABl HccienoBanus. TepMmoanHamuueckas cucrema. Pabodee teno. TepmoamHamuueckue
napaMmeTpsl. PaBHOBECHOE 1 HEpaBHOBECHOE cOCTOSIHUS. OOpaTUMBIil 1 HEOOPATUMBIH MTPOIECCHI.
TepMoauHaMHUYeCcKasi TOBEPXHOCTh. M eallbHbIN ra3 Kak MpoCTeHIIas MoJIeb padodeii cpebl.
3akonbl boitnsg-Mapuotra. ['eii-JIrocaka, ABoraspo. YpaBHEeHUsI COCTOSIHUSI MIEAIbHOIO Ta3a B
dopme Kiraneiipona u B hopme MeHeneeBa. Y ienpHasi U YHUBEpCaIbHAs Ta30Basi TOCTOSTHHAS.
(1 gac) I'azoBble cmecu. 3akoH [lanbroHa. CriocoObl 3afaHusi COCTaBa, CBSA3b MEXKAY HUMHU.
ITapameTpsl COCTOSHMS ra30BOM cMecH. ['azoBasi IOCTOsIHHAsA, MOJISIpHAs Macca, NapLHaIbHOE
JIaBJICHUE.

TermoeMKOCTH uaeanbHbIX U CMECH Ta30B. Bubl TernoemMkocT. ICTUHHOE U cpeHee 3HaUeHne
TEIJIOEMKOCTH

Tema 2. Ilonstue paboThl B TEPMOAMHAMUKE, TpaduuecKas ee MHTEePIpeTalns Ha AUarpamme.
[TonsTue TemnoTsl mpouecca. Temnora u paboTa kak (GoOpMbI Niepesaud dHepruu. BHyTpeHHsIS
SHeprus. BHemHsss mone3Has paboTra  TEPMOAMHAMUYECKOH  CHCTEMBI.  DHTAJBIIHSA.
QopMyTUPOBKH U aHanuTU4eckas ¢opMa TIEpPBOrO 3aKOHA TEPMOAMHAMUKH. AHaIU3
TEPMOJIMHAMUYECKUX IPOLECCOB U3MEHEHUS COCTOSHMS MJICAIBHOIO I'a3a Ha OCHOBE IEPBOIO
3aKOHA TEPMOAMHAMHKH. V30XOpHBINA, N300apHBINA, H30TEPMUYECKHUN U aana0aTHBIA MPOIECCHI:
YpaBHEHHU IPOLIECCOB, U300paKEHUsI HA JUarpaMMe, pacuyeTHbIE BBIPAXKEHUS Ul TEIUIOTHI U
paboTHI.

Tema 3. Ilonarue kpyrosoro mnpouecca, Huki. [loaBeneHHOe U OTBEAEHHOE B MPOLECCE TEIUIO.
[Tonesnas padora. Tepmuueckuii ki, XonoauibHbIN K03 dunuent. LHuxn Kapao.

Tema 3. PereneparuBubiii muxia. T,s-auarpamma. OCHOBHBIE Ipoliecchl B KoopauHartax T,s.
CymHOCTh M AQHAJIUTUYECKOE BBIPAXKEHHE BTOPOTO 3aKOHA TepMoAuHamMuku. WHrerpan
Knaysuyca. TepmoanHaMuuecKkue TOXKIECTBA.

Tewma 4. Ypauenue Ban-aep-Baanbca. TepmoaunaMuueckue napameTpsl BOAbI M BOJSHOIO Hapa.
[Iponiecc mapoobpazoBanus B p,v- u T,s- quarpammax. KuJIKocTh B COCTOSTHUM HACBHIIICHUS U
CyXOH HacChIICHHBIN nap. BiaxkHbli nap, crenens cyxoctu. [leperpersiii map. Pacuer mapamerpos
BJIQXKHOTO napa. [[puHIuIEI HocTpoeHue U XapakTepHble 0COOEHHOCTH h,s- 1uarpaMMbl BOASIHOTO
napa.

Tema 5. BnaxHblll BO31yX KaKk CMECh UACAIBHBIX ra30B. [loaydyeHne pacdeTHBIX BBIpAXKEHUMN JJIs
ra3oBOM IIOCTOSHHOM, MOJISIPHOM MacChl, INIOTHOCTM M TEIUIOEMKOCTH, BIIArOCOACPIKaHUs,
OTHOCHUTEJIBHOM BIIaXKHOCTH, SHTAJIBIINYU BIAXKHOTO BO3AyXa.

HacepimenHslii ¥ HEHACHINIEHHBIM BIAXHBIH Bo3ayX. [,d- auarpamMmma BIIaXHOTO BO3IyXa:
MPUHLIMIIBI [TOCTPOEHHUS, XapaKTepHble OCOOEHHOCTH, OIpeAeNieHue mnapaMmerpoB. Pacuer
OCHOBHBIX IPOLECCOB C UCIIOJIB30BAHUE IUArPaMMBbl: HarpeBa BJIAKHOTO BO3yXa, OXJIAKICHUE.
YMeHblIeHHEe BIaroco/Iep:kaHus, ainadaTHOE yBIIaXKHEHHE.

Tema 6. YpaBHeHUE IMEpPBOro 3aKOHA TEPMOJMHAMUKM A MoToka. Pacmomaraemast pabota,
paboTa npoTasKkuBaHUs, pab0oTa U3MEHEHUs KMHETUYECKOW M MOTEHIMAIbHON 3HEPTUU MOTOKA,
yYpaBHEHMsI TIEpBOr0 3aKOHA JJIs aAMabdaTHOro MOTOKa. McTedyeHWe rasa M3 MPOCTOrO COILIA.
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PacueTHble COOTHOLIEHUS U1l CKOPOCTH U pacxoja Mepexo]l 4uepe3 CKOPOCTh 3ByKa, KPUTUUECKHE
napametpbl. Mcreuenne u3 comta JlaBans. lpoccenmupoBanue ra3oB W mnapoB. M3meHeHue
napameTpoB B Ipouecce aApoccenupoBaHus. [IpakThueckoe uUCHoNIb30BaHUE —Mpolecca
JIPOCCEIUPOBAHUS.

Tema 7. [Ipuniun paboThl OTHOCTYIIEHYATOrO MOPIIHEBOTO KoMIpeccopa. MHOTOCTyeHYaThbIe
MOPITHEBBIE KOMIIpeccophl. PaboTa peanbHOr0 TOPIIHEBOTO Kommpeccopa Jlomarounbie
KOMITIPECCOPHI. Y THIIM3a1Usl TEIIOTHI.

Tema 8. Hukner moprHeBsix [IBC: ¢ m30X0pHBIM, ¢ W300apHBIM M CMENIAHHBIM IOJBOJIOM
TEIUIOTHL. BbIpakeHue [isi TEPMUYECKOro KIJ LuKJIa. MeToasl moBblimeHus 3)QPeKTUBHOCTH
nopmHeBsix JIBC. DkektupoBanue. Llukibl ra30oTypOMHHBIX YCTaHOBOK. llpuHIMNUanbHas
cxeMa u tepmoanHamMuueckuid I'TY ¢ moBoaOM TEMIOTHI IPU MOCTOSIHHOM JIaBi€HUU. MeTobl
HOBBIIIEHNs TepMudeckoro ki ['TY. Perenepanus, MHOrOCTYIIEHUaTOE CKATUE U CTYIIEHYATHIN
MOABOJI TEILJIOTHI.

Tema 9. Cxema napoTypOMHHOMN ycTaHOBKH. [IpuHIIMNIHaIbHAsS BO3MOXKHOCTh peajli3alii UK
Kapno, BHyTpeHHsIs 1 BHelIHss HeoOpaTtuMmocTsh. Llukn Penkuna., ero repmudeckuii K. Metozsl
MOBBIIICHHS TEPMUUYECKOT0 K nukia Penkuna. [{uki co BTopuyHbIM neperpeBom mnapa. Lluki ¢
pereHepaTuBHBIM TMOJOTPEBOM. bamaHc »HepruMm MmapoTypOMHHOM YCTaHOBKM, KIIJ, €rO
COCTaBIISIIONUE. YUYET HEOOPAaTUMOCTH TIPH aaquabaTHOM pacCIIMpPEHUU mapa. Y ISIbHBIA pacxo/l
napa, TeIJIOThl U TOIUIMBA. DKCEPreTUYECKU METOJ UCCIIEI0BAHNUS S3KOHOMHUYHOCTH TEIUIOBBIX
YCTaHOBOK. MeTo 16l 0€3MaIIMHHOTO TTPe0Opa30BaHMs TEILIOTH B 3JICKTPHUECKYIO SHEPTHIO.
Tema 10.. CxeMa ¥ UMK BO3IYIIHOW XOJOAWUJIBHON YCTaHOBKH, CpaBHEHHE ¢ IukioM KapHo.
[ToBwimenue 3 PEKTUBHOCTH IMKJIA BO3AYIITHON XOJIOMIBHON YCTAHOBKH ITYyTEM UCTIOIb30BaHUS
pereHepauuu TeoThl. [IpuHIMNMANBHAS CX€Ma M LMK MapOKOMIIPECCOPHOM XOJOAWIbHON
yCTaHOBKH. AOCOpOIIMOHHAS XOJOIWIbHAS ycTaHOBKA. [lapodkKeKTOpHAas XOJOAMIbHAS
YCTaHOBKA.

Tema 11. TepmoauHaMUYeCKHE TMpOLIECCHI B TOPHBIX MOPOJaXXUMHUYECKOE pPaBHOBECHE
TEPMOJIMHAMUYECKON CHUCTEMBbI, PABHOBECHE B CIIOKHBIX CHUCTEMAax, I'€T€POTr€HHBIE CUCTEMBI,
CTEXMOMETPUUYECKHE YPAaBHEHMSI, DHIOTEPMUUYECKHE U IK3OTEPMHUUECKUE PEAKIIUHU, XUMUYECKOE
paBHOBecCHE

3.4 TemaTuka NpakTUYECKUX 3aHATUN

1. Pac4€T OCHOBHBIX TEPMOJMHAMHYECKHUX MTapaMETPOB COCTOSTHUS TEPMOAMHAMUYECKUX
CHUCTEM.

1. Pac4yér cocTaBOB MHOTOKOMIIOHEHTHBIX BEIIECTB UX OCHOBHBIX CBOWCTB U MapaMeTPOB
COCTOSIHUS.

2. Pacuér mokazareneil TeIoEMKOCTH Ta3000pa3HbIX, KUJIKUX U TBEPABIX BEIIECTB,a1Ma0aThI
ra3oB M ra30BbIX CMECEH, TapaMeTPOB HArpeBa U OXJIAKIEHUS TEPMOJINHAMUYECKUX CUCTEM.
2. Pacyér sHepreTMuecKux XapakTepUCTUK TEPMOJIUHAMUYECKUX CUCTEM U OCHOBHBIX
MOoKa3arened TEpMOJMHAMUUYECKHX IPOLIECCOB B 3aKPBITHIX TEPMOJINHAMUYECKUX CUCTEMAX.
4. Pac4€T OCHOBHBIX ITOKa3aTeNe KOHAYKTUBHOTO, KOHBEKTUBHOT'O U JIy4YUCTOTO
TETMI00OMEHOB.

4. Pacuér mapaMeTpoB MPOILIECCOB HArpeBa M OXJIAXKIAEHUS TBEPABIX TEJ MPOCTOM
reoMeTprYecKoi (YOpMBI IPH CTAIIMOHAPHOM M HECTALIMOHAPHOM peXHUMax

4. Pacuét mapameTpoB MPOIECCOB TEIUIOOTIAUH U TEIUIONEpeaur TP BHIHYKICHHOM
JIBDKEHUH ra3000pa3HbIX U KHUJIKUX TEIUIOHOCUTENEH.

5. OcHOBHBIE MOJIOKEHUSI METOAMK PACYETOB MapaMETPOB psifia TEPMOJIMHAMUYECKUX MPOLIECCOB
TOPHOTO NPOU3BOJICTBA.

3.5. Tematuka KypcoBOT0 MPOEKTa — HE MPEAYCMOTPEH
4.Y4yeOHO-MeTOIMYECKOE U HH(OpMALIMOHHOE 00ecneueHne
OcHoBHas iMTEepaTypa:



1. a) Temmosnepretnka u Temnorexuuka Tekcr KH. 2 Teopernueckue OCHOBBI
TEIUIOTEXHUKH. TeIrIoTeXHUUECKUH KCTIepUMEHT / A. A. AJIEKCaHJPOB U Jp. CIIPABOYHUK : B 4

KH. o oomr. pexa. A. B. Kimumenko, B. M. 3opuna. - 4-e¢ uza., crep. - M.: U3narenbckuii jom
MDBU, 2007. - 561 c. .

2. Kupuinios, B. B. Teopetnueckne oCHOBBI TEIUIOTEXHUKH. TermomaccooOMeH TekcT
ydaeOHoe mocobue s caMocTosAT. padotsl crynenToB B. B. Kupunor ; FOx.-Ypan. roc. yH-T,
Kag. IIpom. Termnosnepreruka ; FOYpI'Y. - Uensiounck: U3aarenscteo KOYpI'Y, 2008. - 71, [1] c.

3. I'onuapos C.A. Tepmoaunamuka: YueOHuk s By3oB. — M.: Uzn-so MITY, 2002.

- 440 c.

4. Tenorexauka: Yuebuuk ais By3oB / B.H. Jlykanun, M.T". Illarpos, I".M. Kamdep u np.;

ITox pen. B.H. Jlykanuna. — 4-e uza., ucrp. — M.: Beicias mkosa, 2003. — 671 c.

5. Slnuenxko I'.A. Tepmoaunamuka. Yacts 1. OcCHOBHBIE NOHSTHS U ONpEAEeHUs. Y paBHEHUS
cocrogHus: YuebHoe mocooue. — M.: MITYVY, 2004. — 114 c.

0) 10MOJIHUTE/ILHAS JIUTEpaTypa

4. Slnuenko I'.A. Tepmonunamuka. Yacte 2. OCHOBHBIE CBOMCTBA U IMAPAMETPhI COCTOSTHUS
MHOTOKOMIIOHEHTHBIX BeIIEeCTB. TeroéMKOCTh BEIIECTB M IOKa3aTeiab aauadaThl: YuyeOHoe
0COo-

oue. —M.: MITYVY, 2004. — 129 c.

5. Slnuenxo I'.A. Tepmogunamuka. Yacts 3. DHepreTuueckue XapakTepUCTUKU TEPMOINHA-
MHUYECKHX CUCTEM U IIPOLIECCOB. 3aKOHBI TEPMOIMHAMUKH: YuebHoe nocodue. —M.: MI'TY, 2005.
—158c.

6. SAnuenko I'.A. Tepmoaunamuka. Yacts 4. [Ipouiecchl ucTeUeHHS U IPOCCEIUPOBAHUSI TA30B:
VYuebnoe mocodue. — M.: MITYVY, 2007. — 105 c.

7. Slnuenko I'.A. Tepmoaunamuka. Yacts 5. TepmoauHamMuka NporeccoB CMEIINBAHUS ra30B.
TepMoaMHAMUYECKHE IUKIBI CHUJIOBBIX arperaToB TOPHBIX MalllMH M YCTaHOBOK: YueOHOe
nocobue.

—M..MITYVY, 2011.-112c.

8. AAnuenxo I'.A. Tepmoannamuka. COOpHUK 3a/1a4 U 3a/1aHUN JJI1 IPAKTUUECKUX 3aHATUI U
camoctosiTenbHOW pabotel. Yacte 1. Ilapamerpsl coctosiHus. OCHOBHBIE Ta30BbI€ 3aKOHBI:
VYyeOHoe

nocooue. — M.: MITYVY, 2006. — 97 c.

9. SAnuenko I'.A. Tepmoaunamuka. COOpHUK 3a7a4u U 3aJaHUM JUIsl TPAKTUYECKUX 3aHITUN U
camocTosTeNbHON paboThl. YacThs 2. OCHOBHBIE CBOMCTBA M ApaMETPhl COCTOSHUS MHOTOKOMITO-
HEHTHBIX BellecTB: YuebHoe mocodue. — M.: MITVY, 2008. — 100 c.

10. AAnuenxo I'.A. Tepmoannamuka. COOpHUK 3a/1a4 U 3aIaHUM IS TPAKTHYECKUX 3aHATUHN U
camocTosTeNbHOU padoThl. YacTs 3. TemmoémkocTs BemiecTB. [loka3zarens anuadatsl razos. [lapa-
METpBI HarpeBa 1 OXJIAXKICHHUsI TEPMOIMHAMHUYECKUX cUcTeM: YuebHoe mocodue. — M.: MITY,
2010. - 125 c.

0) AONOJIHUTENbHAS IUTEpATypa:

B) mporpamMMHoe obecniedyenue u MurepHer-pecypcbl

1. http://x-term.ru (Pemenne TeXHMNYECKUX 327124 U KOHTPOJIbHBIX);

2. http://fn.bmstu.ru/phys/bib/physbook/tom2/content.htm (I'1aroses K.B., Mopo3os A.H.
®usnyeckas repmoguHamuka. MI'TY um. H.D. baymana)

HaumenoBanue pecypca cetu «HTepHET» DIIEKTPOHHBIN aJpec pecypca
«Poccuiickoe oOpa3oBaHue» - GenepanbHbIi mopTa http://www.edu.ru/index.php
Hayunas snekTpoHHast Oubianorexka http://elibrary.ru/
OnektponHas oubnuoreunas cucrema IPRbooks http://www.iprbookshop.ru/
I@)(Doei?:;nwaﬂ YHUBEPCUTETCKAsi KOMITBIOTEPHAsI CETh hitp:/AWWW. runnet. ru/
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Nudopmanmonnas cucrema "EnnHOe OKHO T0CTyNa K

" http://window.edu.ru/
00pa3oBaTeIbHBIM pecypcaM

3. http://www.twirpx.com/files/tek/thermodynamics/ (TepMmoaguHaMHuKa U TENJIOTEXHUKA:
KOHCIEKTHI JIEKIHI, JIJa0opaTopHbIe PadoThl, 00y4yaromye KOMILIEKCHI M IPOrpPaMMbl);

4. http://www.calc.ru/635.html4 (Tepmogunamuxa: popmyJibl U pu3nyecKkne BeJTUYHMHbBI
3JIEKTPOHHbIE 00pa3oBaTesbHbIe pecypcbl (JOP):

- @denepanbHblii mopran «Poccuiickoe oOpazoBaHue» [DIEKTpOHHBIA pecypc| — Pexum
nocryna: http://edu.ru;

- OTkpeiTOe 0Opa3oBanue [DyeKTpoHHbIN pecype] — Peskxum moctyma: http://openedu.ru;

- Poccuiickas rocynapcTBeHHast OubnuoTeka [DNeKTpoHHBIN pecypc] — Pexum mocryma:
http://www.rsl.ru;

- EBpomneiickas mudposas 6udbauoreka Europeana http://www.europeana.eu/portal);

- I'ocynapcTBeHHas MyOanuYHAs HAyYHO-TEXHHUYEeCKast OnbaroTeka Poccru www.gpntb.ru ;
- DIeKTpOHHO-OMOIMOTEeYHAass CHUCTeMa O0pa30BaTeIbHBIX M MPOCBETUTENBCKUX W3JAHUI
http://www.iglib.ru;

-  HMudopManmoHHbIi opTai [caidT] WWW.MINiNgexpo.ru;

- ["opHas sHIMKIONEANS [caliT] WWW.mining-enc.ru .

3JIEKTPOHHO-0MO1uoTeunbie cucrembl (IBC):

- DnekTpoHHO-OuOIMoTeunas cucrtema (ObC) [DnekrpoHHBI pecypc]- Pexum moctyna:
www.book.ru

- DOnektpoHHO-OmOMMoreuHas cucrtema (OBC) «YHuBepcuTeTckass OWMONIHMOTEKA OHIIAWHY»
[DnexTponHslii pecypc]- Pexxum nocryma: www.biblioclub.ru

4.6.JInueH3noHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrieyeHne

1. MoiiO¢uc — poccuiickas KOMIIaHUSA-pa3padOTYHK Oe30MacHBIX O(UCHBIX PEHICHUH
JUis  OOIIeHUsT M COBMECTHOM palOoTbl ¢ JokymeHTtamu (AnsrepHatuBa MS  Office)
https.//myoffice.ru/

2. [Tnarpopma nanoCAD — 310 poccuiickas miatdopma JUIsl NPOESKTUPOBAHUS U
MOJICIUPOBAHUS O0BEKTOB pa3IMIHON ciioxkHOCTH. [lonnepxkka popmaros *.dwg u IFC nenaer ee
OoTaNuYHBIM pemieHueM ais copmenieHus CAIIP- u BIM-texHonoruit. @yHkumoHan miat@opMsl

MOXKET OBITH pacmpeH C IIOMOIIBIO CIICIUAJIBHBIX MOI[y.]'ICfI
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJEIINPOBAHUSA «KOMIIAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. Ilporpamma i TEIJIOTEXHUYECKUX M THAPABINYECKUX
pacuetoB https://valtec.ru/document/calculate/

5. Owmnaiin pacuerst ABOK-CO®T https://soft.abok.ru/help_desk/

4.7. CoBpemeHHbIe NpodeccuoHa/IbHbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBI

Poccuiickas HanmoHansHas oubmuoTeka http://www.nlr.ru

OBC «YHuBepcureTckas oubmuoreka ommaim» https://biblioclub.ru/index.php
Hayunas snexkrponnas oudnaunoreka http://www.elibrary.ru

Poccuiickas rocymapcrBenHas ouodaunoreka http://www.rsl.ru

O6pazoparenbHas mwiathopma FOPAUT hitp://www.urait.ru

«Texakcmeprt» — COpaBOYHAs CHUCTEMa, MPEJAOCTABISAIONIAs]  HOPMATHUBHO-
TEXHUYECKYI0, HOpPMaTHUBHO-TIPAaBOBYIO HH(OpMaIuio https://Texskcnepr.cant/

ook owdE



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/
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/
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7. HIT «ABOK» — 1OMONIHMK HWHXEHepa 10 OTOIUIEHUIO, BEHTHWISLUH,
KOHAWIIMOHUPOBAHUIO  BO3/AyXa, TEIUIOCHA0KEHHIO W CTPOUTENBHOW  Teriodu3mke
https://www.abok.ru/

8. E-IOCBE — DnextponHnsblii skosior. HeszaBucumass uMHQOpMALus O POCCHICKHX
opranuzanusax, ©0a3a  HOPMATHBHBIX  JIOKYMEHTOB M  3aKOHOJATENIbHBIX  aKTOB
https://e-ecolog.ru/

9. Nuxenepnass canrexuuka VALTEC (karajmor mnpoayknuu ©  HOpMaTHBHAS

nokymenrarusi) https://valtec.ru/

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH.
OcHOBY Kypca COCTaBJISIIOT MYJIbTHMEIUHHBIC JICKIIUH [0 0a30BBIM BOIIPOCAM MPOCKTHPOBAHUS
Kpeneil TOpHBIX BBIPAOOTOK U 00/1€7I0K MOJ3EMHBIX COOpYyKeHUil. JIeKIuu npoBoaATCs B IOTOKE
C MCIOJIb30BAHUEM CJIalJI0B, MMOATOTOBICHHBIX MperoaBareieM B mporpamme Microsoft Power
Point.
Ha kaxqoM mpakTHYeCKOM 3aHSATHH BBIISISICTCS 10 25 MUHYT JJIS MPOCMOTPa BHICOPHIEMOB
WIM BUJCONPE3CHTAIMII O COBPEMEHHOM MHPOBOM COCTOSHHUHU BOIIPOCA pacyera U KpersieHUs
BBIPa0OTOK € MOCIEAYIOIUM pa3dopoM U oOcyxkaeHueM ux coaepxkanus. K paspaborke u
JEMOHCTpAIMK BUACONPE3CHTALMN MPUBJICKAIOTCS CTYIEHThl. BaxkHOE MECTO B METOIMYECKOM
IUTaHE OCBOCHUS JHUCUUIUIMHBI HWIPaeT CcaMoCTOsTeNbHas padoTa CTYICHTOB C Hay4dHO-
TEXHUUYECKOH uTeparypoil u pedepupoBanue. Hanbomnee npoaBUHYTHIE B IUIaHE KOMITBIOTEPHON
FPaMOTHOCTH CTYJIEHThl BBINIOJIHAIOT CHEIHalbHbIE 3aJaHusl IO pa3paboTke (QparMeHTOB
KOMIIBIOTEPHBIX MPE3EHTAIH .
I[J'ISI CTYACHTOB, T'OTOBAIINUX pe(bepaTLI W BBIIIOJHAOINX HWHAWBUAYAJIBHBIC 3addaHUA, I10
JKEJIaHUI0, YCTPAUBAIOTCS CHEIHMAIbHbIE KOHCYIbTAIlUU
Tak xe MMPOBOAWUTCA MHAWBUAYAJIIBHOC O6CY)KZI€HI/IC BBITIOJIHACMBIX 3TAIlOB KYpPCOBOI'O IIPOCKTA,
3aciIyIIMBaHue U 00CyX1eHue pedepaTos.
Jis TeKyIero KOHTPOJIsI HCIOIB3YETCs AyIUNTOPHOE KOMITBIOTEPHOE TECTHPOBAHUE.
VY enbHbIN Bec 3aHATUN, TPOBOJAMMBIX B MHTEPAKTUBHBIX (hOpMax, OMpeeeH TIaBHOU LEbI0
00pa3oBaTeNbHONW MPOrpaMMbI, OCOOCHHOCTHIO KOHTHHTEHTa OOYYAIOMIMXCS M COJEp)KaHHEeM
JUCHUIUTMHBL «[0poAcKoe MOA3EMHOE X035IMCTBO» M B 1I€JIOM MO JAUCIUILINHE cocTaBiseT 50%
ayJIMTOPHBIX 3aHSATHH. 3aHATHS ~ JIGKIMOHHOrO  Tuma coctaBisitor 33% oT oObema
ayJTUTOPHBIX 3aHSATHUH.
Ha MPAKTUYCCKUX 3aHATUAX IPUMCHATD CIACAYIOIHNE METOAbI HHTCPAKTUBHOT'O O6y‘I€HI/I$[I

6. MeToauueckue PEKOMEHAAINUMA
MeTtoanueckue PEKOMEHIAIUHA AJIA NTpenoaaBaTejsd 1Mo Opranm3anuu Oﬁy‘IEHI/Iﬁ

6.1.1 IlpenogaBarens opraHu3yeT MpernogaBaHue JUCIUILIMHBI B COOTBETCTBUHU C TPEOOBAHUSIMU
«ITonmoxxerust 06 opraHu3zanuu 00pa3o0BaTEIHHOTO MpoIecca B MOCKOBCKOM TMOJIUTEXHUYECKOM
VHHUBEPCUTETE U €ro (PUinaiax», yrBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHATHH TIPETIOIABATEIb TOBOIUT JI0 CBEJICHUS CTY/IEHTOB COJIep KaHue pabodeit
nporpammsel qucrutuinasl (PT1T).

6.1.3 IIpenogaBaTenb 0cOOEHHO 0OpaIiaeT BHUMAaHUE CTYJACHTOB Ha:

— BUJIBI U (DOPMBI IPOBENICHUS 3aHATUN TIO JUCIUILTUHE, BKITFOYAs MOPSIOK
MIPOBEJICHUS 3aHATUI C MPUMEHEHHEM TEXHOJIOTHI TUCTAHIIHOHHOTO OOYUYESHHS U CUCTEMBI
nucTaHMoHHoro ooyuenust yauepcurera (CJO Mockosckoro Ilonurexa);

— BU/IbI, COJIEPKAHKUE U MOPSAOK MPOBEICHUS TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

- dbopmy, conepkaHue U TOPAIOK MPOBEACHHUS TPOMEKYTOUHOM aTTeCTAIlH B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, IpearycMoTpeHHbIM PII/I.


https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6.1.4 TlpenonaBarenb JOBOIUT JI0 CBEIECHUS CTYICHTOB TpadUK BBHIMOTHEHHUS YYCOHBIX padoT,
npenycMoTpenHsix PII/I.

6.1.5 IlpenonaBarens peKOMEHIYET CTYJAEHTaM OCHOBHYIO U JIONOJHUTENbHYIO JINTEPATYPY.
6.1.6 IlpenopaBaTens MperOCTaBISET MEPEa MPOMEKYTOYHOM arTecTaluei (SK3aMEeHOM WU
3a4€TOM) CIIMCOK BOIIPOCOB JIJISl IIOJATOTOBKH.

6.1.7 IlpenonaBarenu, KOTOPbIE TPOBOIAT JICKITMOHHBIC M TPAKTUYECKUE (CEMUHAPCKUE) 3aHATH S,
COTJIacYIOT TEMaTHUECKHM MJIaH MPAKTUUYECKUX 3aHATUN, YTOOBI UCIIOJIb30BATh EUHYIO0 CUCTEMY
0003Ha4YeHHI, TEPMUHOB, OCHOBHBIX MOHSTHI AUCIUILTAHBI.

6.1.8 [Ipu moAroTOBKE K CEMUHAPCKOMY 3aHSTHIO TI0 MEPEUHIO OOBSIBICHHBIX TEM ITPENOJaBATEIIO
HEOO0X0MMO YTOYHMTH IUIaH MX TpoBeaeHus, cormacuo PII/I, mpoaymaTts (opMynIHpOBKH U
coJlep)kaHue y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C MEpeyHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xonme cemuHapa BO BCTYNHUTEIBHOM CIIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTb TEMBbI
CEeMHMHAPCKOT0 3aHATHS, ONPECITUTh MOPSIIOK €ro MPOBEACHHS, BpEMsI Ha 00CYKICHHE KaXKI0Tro
yueOHoro Bompoca. Mcnonb30Bath GpOHTAIBHBIN OMPOC aBas BO3MOXHOCTh BBICTYITUTh BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.

B 3akmounTenbHON 4acTH CEMHUHApPCKOTO 3aHATUS CIeAyeT MOJBECTH MTOTU: JaTh OLEHKY
BBICTYIJICHUH KaXJIOTO CTyJeHTa M Y4eOHOW TPYNIbl B IENIOM. PacKpbITh MOJOKUTEIHHBIE
CTOPOHBI U HEZOCTATKHU MIPOBEIEHHOTO CEMUHAPCKOTO 3aHATHUS. OTBETUTH Ha BOIIPOCHI CTYACHTOB.
Boigats 3ananus Ui caMOCTOSITENIbHOM paOOThI 110 MOJATOTOBKE K CIIEIYIOIIEMY 3aHSITHIO.

6.1.9 IlenecooOpa3Ho B Xxofe 3amuThl pedepaToB, J1a00PATOPHBIX PabOT, KypCOBBIX pabOT H
IIPOEKTOB 33]1aBaTh BHICTYNAIOIIMM U ayJAUTOPUHU JONOJHUTEIbHBIE U YTOUHSIOIINE BOIPOCHI C
LENbI0 BRIICHEHHUS UX MO3ULIUHI MO CYIIECTBY 00CYKIaeMbIX ITPOOIIEM.

Bo3MoxHO TpoBenieHHME 3aHATHI M aTTecTallii B JTUCTAaHIMOHHOM (popMaTe ¢ NMpUMEHEHHEM
CUCTEeMBI AucTaHIMOHHOrO o0yuenus: ynuepcuteta (C1O Mockosckoro [lonurexa).

6.1.10 ITopsinok npoBeneHust padoT B AUCTAaHIIMOHHOM (popMaTe ycTaHABIMBACTCS OTACIbHBIMHU
pacropsKeHUs MU TIPOpeKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOJUYECKOM
paboTHL.

MeToauueckue YKazaHusl 1Jist oﬁyqamumxca M0 OCBOCHHUIO TUCHHUIIJIMHBI

6.2.1 CryaeHTy HEOOXOAMMO COCTaBUThb Al ce0si rpaduK BBINOJIHEHHS] Y4eOHbIX pabdor,
npeaycMotpenHbix PIIJ ¢ yu€rom TpeGoBaHM Opyrux AUCLUUILIMH, M3Y4aeMbIX B TEKYyILIEM
ceMecTpe.

6.2.2 Ilpu mnpoBeneHUM 3aHATUN W NPOLEAYP TEKYIIEW M IPOMEXYTOUHOM aTTeCTaluu C
MCIIOJIb30BaHUEM HMHCTPYMEHTOB MH(QOPMAIIMOHHON 00pa30oBaTeNbHON Cpelbl TUCTAaHIIMOHHOTO
oOpa3zoBanus ynusepcutera (CIO Mockosckoro ITonnTexa), kak BO BpeMsi KOHTaKTHOM paOOThI
C TpernojaBareieM, Tak U BO BPEMSI CaMOCTOSITENIbHON pabOThl CTYAEHT JOJKEH 00ECIeUHUTh
TEXHUYECKYI0 BO3MOKHOCTb JUCTAaHIMOHHOIO IOJAKIIOYEHHS K CHUCTEMaM JIUCTaHLMOHHOIO
oOyuenusa. Ilpu oTcyTCTBUM Takol BO3MOKHOCTH OOCYAWTH CHUTYallMI0 C MpernojaBaTeseM
JUCLUIUINHBI.

6.2.3 K mpomeXyTOYHOM aTTeCTallMu JOIMYCKAIOTCS TOJIBKO OOYyYaromuecs, BHIMOJHUBIINE BCE
BUbI YUeOHOH pabOThI, MpeaycMOTpeHHbIE paboueil mporpamMmoii aucuuruinasl (PTLT).

[IIxana orieHnBaHud JId 3a4UeTa:

[Ixama
OLIEHUBaHUS

Onucanue

BrinonHens! Bce Bubl yueOHOM paboTsl, npenycMmoTpennbie PIT/. CtyneHt
3a4yTeHo JEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, YMEHUM, HABBIKOB IIPUBEACHHBIM B
Tabyniax noka3arene, onepupyer NpuoOpEeTeHHBIMU 3HAHUSMHU, YMEHUSIMU,
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HaBbIKaMU, IPUMEHSET UX B CUTYallUAX MOBBIIMIEHHOH cioxHOoCTU. [Ipu aTOM
MOTYT OBITh  JIOMYIICHBl HE3HAYUTEIbHBIC OIMMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHATUTUYECKUX OMNEpalusixX, MepeHoce 3HaHUW U yMEHU
Ha HOBbIC, HECTAHIAPTHBIC CUTYAIUU.

He BrimonHeH oauH win 60ee BUAOB y4eOHOH pabOThI, MPEeayCMOTPEHHBIX
PITA. CtyaeHT A€MOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHWMN, YMEHUH,
HaBBIKOB MPHUBEACHHBIM B  TaOJMMIaX TMOKa3aTelield, JOMyCKaroTCs
He 3aureno 3HAYUTENIbHbIE OLIMOKH, IPOSBIISETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB
Mo psay INOKaszaresiel, CTYIACHT HCIBITHIBACT 3HAUMTENIbHBIC 3aTPYIHEHUS
IpU ONEPUPOBAHUHU 3HAHHUSIMH U YMEHMSIMH IPHU UX MEPEHOCE Ha HOBbBIE
CUTYaIIH.

7. ®OH/I OLEHOYHBIX CPEACTB
OuneHo4HBbIE CPeCTBa ISl TEKYIEero KOHTPOJISl yCIIeBAeMOCTH, POMEeKYTOUYHO
aTTeCTAllMH 110 HTOI'aM OCBOCHHS JMCHMILIMHBI H Yy4e0OHO-MeToAnYecKoe odecnedyeHue
CaMOCTOSITeIbHON pa0oThI CTY/ICHTOB.

7.1.
MeTtoabl KOHTPOJISI U OLlEHMBAHUS Pe3yJIbTATOB 00y4eHUADOH/IbI OLIEHOYHBIX CPEICTB I
NpoBeJeHUs TeKylIeil U MPOMEKYTOUHOM ATTeCTAIMN 00YUYAIOIIUXCS 10 JUCIUIJINHE
«Temnodusuka B TOPHOM MPOU3BOJICTBE

@OHIBl OLEHOYHBIX CPEACTB IS IPOBEIEHUSA TEKYIIeW M IPOMEXYTOYHOH aTTECTAllUU
oOydaromuxcsi no aucuuiuinHe «Teruiogu3nka B TOPHOM THPOM3BOJACTBE» IPHUBEACHBI B
[Tpunoxenun 2 x paboyeil mporpamme.

7.1. Texymui KOHTpOIIb (paboTa Ha MPAKTUYECKUX 3aHATHIX )

TepMoanHaMuuecKasi CUCTEMA U OKpYXKarolias cpena. Buasl TepMoaHAMUUECKUX
cucreM.Pabouee Teno. CocTossHUS TEPMOIMHAMUYECKUX CUCTEM.

2. O0uye NOHATUS O TEPMOJMHAMUYECKUX BEJTMUMHAX, OCHOBHBIX TEPMOAMHAMUYECKUX
napaMerpax U QyHKIHUSIX COCTOSHUS TEPMOJAMHAMUYECKUX cUCTEM. VIHTEeHCHBHBIE U
DKCTEHCUBHBIE

napaMmeTpbl, BHyTPEHHHUE, BHEITHUE U aJIIUTUBHBIE.

3. laBnenue. VcTuHHOE U cpeaHee, aOCONMIOTHOE, N30BITOYHOE U pa3pskeHus. B3aumocsssu
Mexy HUMH. CoBpeMeHHbIE eIMHUIIBI U n3MepeHusi. Kak oHU cBA3aHBI MEXy COOOM.

4. Temneparypa. AGCOIIOTHAs TepMoIMHaMUUeckas Temneparypa. CoBpeMeHHbIe TemMIepa-
TypHbI€ IIKajbl. B3auMoCBs3b MKy aOCOIIOTHON U CTOrPayCHON TEPMOIMHAMUYECKUMH TEM-
NEPATYPHBIMU LIKAJIAMHU.

5. MonsipHbIi ¥ yAETbHBIM 00bEMBI BEILIECTB TEPMOJAMHAMUYECKUX cUCTEM. MeToIbl X pac-
4yéTa y ra3os, )KUJKHUX U TBEPABIX BelECTB. MoJsipHas Macca BELECTB, €€ ONPEIEICHNE C TIOMO-
nipio Tabmuiel «lleprnoanyeckas cucrema snementoB .M. MenneneeBay.

6. TepmonnHaMnyeckuil mporecc. PaBHOBeCHBIN 1 HEpaBHOBECHBIN npouecc. [IpsaMoit u
obpatusbrit. Lukmer. ['padudeckoe n3odpaxenne TepMoInHaAMUYECKUX MpoIieccoB. Pemakcarus,
BpEMS pelaKcaluu.

7. YpaBHEHUE COCTOSTHUS TepMOIMHAMUYeckuX cuctem. OOmumii BUJI, rpaduieckoe
u3zo0paxkenue. TepMoarHaMuUeckasi IOBEPXHOCTh, TUarpaMMbl COCTOSIHHSI TEPMOIMHAMHYECKON
CUCTEMBI.



14

8. HopMaTuBHBIE yCIOBUS COCTOSHUS TEPMOAUHAMHYECKUX CUCTEM. B3auMOCBsI31
MEXIYTUIOTHOCTBIO U yIEITbHBIM 00BEMOM BEIIECTB IPU HOPMATBHBIX (PHU3UUIECKUX U TEKYITUX
YCIIOBUSAX

7.2. Texymuii KOHTPOJIb (BbINOJIHEHHE KOHTPOJILHOI padoThI)

(dbopMupoBaHUE KOMITETCHIIHI )

[To mucrUmIMHE TUIAHUPYIOTCS CIEAyromme (GOpPMbI TEKYIIETO KOHTPOJS YCIIEBACMOCTH
0o0ydJaronuxcs:

- YCTHBIE OIPOCHI,

- HHIUBUAYalIbHbIC 3aJaHUS.

[TpuMepHbIC BOIIPOCHI/ 3a/I1aHM JIJII KOHTPOJIbHOW PaOOTHI /Il KOHTPOJBHON TOUKH Nol:

1. [InoTHOCTH raza [ mpu abcontoTHOM AaBiaeHu P = 720 MM pT. CT. U TeMIIepaType

t=00C pasna [] =1,35 kr/m3. Haiitu ero MoJsipHYIO Maccy.

2. HaiiTu MOnsIpHYIO Maccy OJIHOTO MOJIs cMecH, coctosimiei u3 10 kr 02 u 15 kr N2.

3. Onpenenutb MOJISIPHYIO MacCy U IJIOTHOCTb MPOAYKTOB MOJIHOTO cropanus stuiiena C2H4

B TEOPETUUECKH HEOOXOJIUMOM JUIsl 3TOTO CYXOM BO3JIyXE€.

4. OnpenenuTh yACIbHYIO Ta30BYIO IOCTOSHHYIO R IPOYKTOB MOJHOTO CrOpaHus areTue-

Ha C2H2 B TeOpETUYECKUA HEOOXOIUMOM JIJIsi 3TOTO CYXOM BO3/yXe.

5. OnpenenuTh HACBHIMHYIO INIOTHOCT Pa3phIXJIEHHOTO U3BECTHSIKA, €CIIH €T0 MJIOTHOCTh PaB-
Ha [] = 2500 kr/m3, mokazarenp obmieit mopuctoctd Po.im = 25 %, k03 HUIMEHT pa3phIXJIeHUS
Kp

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

6. B 6amnone émkoctbio V =40 nutpos npu aasnenuu P = 100 ata u temnepatype

t =15 0C nmaxomauTcs ra3oBasi CMeCh cieayroiiero maccoporo cocrara: N2 = 30 mac. %, O2 = 50
mac. %, CO2 =20 mac. %. Onpenenuts Maccy cmecH B Oautone. IlprumepHbie BOONPOCH/ 3a/1aHuUs
IUIsL KOHTPOJBHOUN paOOThI JUIsl KOHTPOJILHOM TOUKH No2:

Onpenenutbh MacCoOBBIN PacXo/i BOASIHOTO Mapa BHIHOCHMOT'O ITOTOKOM BO3/lyXa U3 IIaXThl,
ecn 00BEMHBIN PacxXo/1 BEIXOSIIETO U3 MIaXThl Bo3ayxa coctasiseT QB = 10000 m3/4ac, on
UMeeT

OTHOCHTEJIbHYIO BIaXXHOCTh [/B = 85 % u Temmneparypy t = 10 0C.

8. OmpenenuTb MOITHOCTH Kanopudepa ayisg HarpeBanus Bozayxa ot t1 =-30 0C no

t2 =20 0C B cucteMe KOHIUIIMOHUPOBAHUS, €CIIU B KaJIOpH(ep BO31yX MOCTYNAaeT ¢ 00bEMHBIM
pacxonom V[ = 5000 m3/4 ipu abconroTHOM AaBieHuu P = 750 MM pT. CT., a UCTUHHAS
u3o0apHas

MOJISIpHasi TEMJIOEMKOCTh BO3/[yXa OMUCHIBAETCS CIIEIYIOIIUM ITOJIMHOMOM MEPBON CTENEHH -
Cp,[1 [

6,8682 + 0,001366t, rae [t] = OC; [Cp, 1] = xkkan/(kmonbs[10C).

9. TemnepaTypHas 3aBUCUMOCTb HICTUHHOM M300apHOi MoJsipHOM TeroéMkoct CO2 B
nuanazone temmneparyp T =298...1500 K onuceiBaercs cieayromieit npubanxEHHON 3aBUCUMO-
CTBIO:

Cp,[) 16,214 + 10,396(0110-307 — 3,5450010-6 T2,

rae [T] = K; a [Cp,[]] = xan/(mons 0K). Halitn mokazarens aguabatsl CO2 nipu T = 800 K.

10. TemmnieparypHas 3aBUCMMOCTb UCTHHHON M300apHON 00BEMHON TEIIIOEMKOCTH CYXOT0
BO3/1yXa B 1uamnaszoHe remneparyp 7 =273,15...1273,15 K onuceIBaeTcs cieayommm
BbIpaXXKEHH-

em: Cp, 06 =1,2256 + 2,76:10-4:T , e [Cp, 06] = x/Ix/(nop.M3 K), [ T] = K. Haiitu ans aToro
nuarna-

30Ha TeMIepaTyp TEMIIEPATYPHYIO 3aBUCUMOCTb CpeAHel n300apHOoi 00BEMHOM TEIIOEMKOCTH
B
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a0COJIIOTHON TEPMOJIMHAMHYECKON TEeMIEpaTypHOU IIKaJIe U B TEPMOJIMHAMHUYECKON IITKaJIe
TeMIIe-

patyp Llenscus..

11. Onpenenuts padboTy u3orepMudeckoro nehopmupoBanus M = 5 xkr 02, npOTEKAIOIETro

npu T =400 K, eciiu O2 B Ha4aIbHOM COCTOSTHUW HAXOJIUJICS 1101 U30BITOYHOM AaBieHUU PI =
1

aT, a B KOHEYHOM 1o a0comoTHEIM naBiaeHueM P2 = 10 MlIa.

12. OnpeaenuTs BMECTUMOCTh OaJlIIOHa, B KOTOpOM Haxoautcs 20 kr 02, eciim MaHOMETP TI0-
ka3biBaeT B HEM gaBieHue 50 at npu temmneparype t = 20 0C. 3.3 Tekymmii KOHTPOJIb (pacyETHO-
rpaduydeckas pabora)

13. Bo Bpems nzobapHoro cxxarust 10 Kr Bo31yxa, UMEIOIIET0 Ha4YadbHYIO TEMITEPaTypy

t1 =127 0C, 06béM Bo3myxa u3mMeHusIcs B 2 paza. OnpenenuTs padboTy 1ehopMUpOBaHHS
BO3/yXa U

KOJIMYECTBO OTBEJIEHHOIO B 3TOM Ipoliecce Teria. TemneparypHas 3aBUCUMOCTh HICTHHHOM HU30-
OapHOI 00BEMHOI TEMIIOEMKOCTH CYXOT0 BO3/lyXa OMKCHIBACTCS CIENYIONINM BhipaskeHuem: Cp,
00

1,2256 + 2,76-10-4-T, rne [ Cp, 06] = x1x/(nop.m3 K); [T] = K, a mioTHOCTH BO31yXa paBHa [

1,28 kxr/ HOp. M3.

14. Onpenenuth K03(GGUIHEHT TEIUIONPOBOTHOCTH [ TOPOAHOM CTEHKH IIIOMIAIHI0

S =2 M2 u TonuHoM [ =5 cM U HampaBlieHUE TPaJUEHTa TeMIIepaTyp B HEH, eciu nmpu
TeMnepa-

Type Ha ogHoi ctopone cteHku t1 = 100 0C, a na apyroii t2 =25 0C yepe3 CTeHKY IPOXOIUT
cTa-

LIUOHAPHBIN TEIUIOBOM MOTOK BenuuuHon QII .= 6 kBT.

Pe3ynbTarhl TEKyIIero KOHTPOIIS 3HAHUM, YMEHUIN U HABBIKOB, 00eCTieunBarOIUX GOpMUpPOBaHUE
KOMITETCHIINH, 3aKPEIUICHHBIX 3a TUCIHUIUIMHOM, YYHTHIBAIOTCS KaK OO0s3aTelibHas 4acTh IMPHU
MIPOBEICHUH MPOMEKYTOUYHOU aTTECTALINH.

OrnieHOYHBIE CPEJICTBA ISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B BHJI€ COCTABHOW YacCTH MOTYT
BXOJIUTH B ()OH]I OLICHOYHBIX CPEJICTB AJIsI TPOMEKYTOUHON aTTECTAIINH.

Ornucanne KpUTEPUEB U METOIMKA OLICHUBAHUS 3aIaHUM JIJIsl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
mpelcTaBieHbl B (DOHAE OLEHOYHBIX CPEACTB KakK MpHIOXKEeHHEe K pabodeid mporpamme
JUCITUATIITUHBI.



