[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: Pykosny Anekcanap Bnagnummposuy
Llomkrocte: upektop MIHMCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHHS POCCHIICKOM ®EJEPALTNHN
[ata nognucanus: 01.06.2026 10:20:04
YHUKaNbHbIA NPOrpaMMHbIi KIH0Y:

f45eb7c44954caeif.05ea7d4f32eb8d7d6b3cb96ae6d9b4bdmf%f ety (Qumar)
eIenaldsLHOIQ HHOIQ QHOMHOT O 06pa30BaTe.T[BHOTO y":lpe}KI[SHI*IH BBICIIICT O
oOpazoBaHHS

«CeBepo-Boctounslil (enepansHbll yHuBepcuteT umeHn M.K. AMMocoBay»
B I. Hepronrpn

Kadenpa roproro nena

PABOYAA TTPOTPAMMA JTUCITUTLITITHBI

b1.b.23 Teni10TeXxHHKA
IULS IIPOrPaMMEI CIleluanuTeTa
o cnennanbHocTH 21.05.04 I'opHoe nesio
HampaBiieHHOCTD IIpOrpaMMBI: CIIeIHaTH3alis
IHoazemHas pa3padoTKa IVIACTOBBIX MeCTOPOKIeHHH
OTKpBIThIe FTOPHBIE PAGOTHI

@opma oOyueHHs — 3a0THas

Agtop: Asrop: Poues B.@., K.T.H., JIolleHT KadeJipsl ropHoro jena, Rochev74@mail.ru

PEKOMEHIIOBAHO OJIOBEPEHO ITPOBEPEHO

H.o. 3aBenyroniero kabenpoi | U.o. 3aBeayromero kadenpoit | HOpMOKOHTPONE B cOCTaBe

TOPHOTO JIENA< «Fe— POpHOTO JIeNa OTIOIT nipoiiaen

/Poyes B.®./ " (:?%—T/ Crenmamctr YMO

TIPOTOKOIT N2 /Poues B.®./ _

ot «A» ¢, 2020r. | mporoxom Ne 7‘Z sz / Cannmkosa C.P.
or« /By 12  2020r. |«4E»_ 04  2020T.

xacHnio B coctase OITOIT 3ag. OubrmmoTexoit

—Céd' /3anreesa A.JO./

«7d» OX 2020 r.

Heprourpu 2020



AHHOTAIIUSA
K paboueii mporpaMMe JUCIUILTAHBI
b1.5.23 TenjiorexHuka
Tpynoemkocts 93.e.

1.1. I_[e.m, O0CBOCHHUSA U KPAaTKO€ COACPKAHNEC NUCHUITJIUHBI

OCHOBHBIMH eJISIMH U3YUYEHHS TUCUUIUIMHBI « TennoTexHukay cTyeHTaMu, 00y4aromuMucs
no creruansHocTd 21.05.04 «I"opHOE J1€510» ABISAIOTCS: U3yUEHHE CTYIEHTAMU3aKOHOB TEPMO-
JUHAMHKHU U IPeoOpa30BaHusl SHEPTUU, OCHOBHBIX 3aKOHOB U METOJIOB TEIUIO- U MacCONEpEeHO-
ca B pa3IMYHBIX YCTPOMCTBAaX U MallWHaX, IPUMEHSIOUIMXCS MPU 100bIYe MOJE3HBIX UCKOTIae-
MBIX, a TaK’K€ 3HAKOMCTBO C SHEPreTUUYECKUMH U HKOJIOTMYECKUMHU IpobieMaMu UCHOIb30Ba-
HUS U IPOU3BOJICTBA TEIUIOTH B TOPHOM JIETI€.

JucummuimHa «TerumoTexHukay (GOpMHPYET TEOPETHUECKUE 3HAHUS, MPAKTUYECKHE HAaBBIKH,
BbIpa0aThIBAET KOMIIETECHIIMH, KOTOpPbIE JAlOT BO3MOXKHOCTH BBINOJIHATH CIEAYIOIINE BUABI
pohecCHOHABHON N1eATENbHOCTH: MPOU3BOACTBEHHO-TEXHOJIOTUYECKYIO; POEKTHYIO; Hayy-
HO-UCCIIEI0BATENIbCKYI0; OPraHU3allMOHHO-YIPABICHYECKYIO.

B o0nactu pou3BOCTBEHHO-TEXHOIOTHIECKOMN NIEATEIFHOCTH MEIbI0 TUCIUILTUHBI SBIISETCS
HAY4YMTbh CTYJCHTA J1aBaTh OOLIYIO OLIEHKY MpOTeKaHHUs (PU3NYECKHX MPOLECCOB IpeoOpa3oBa-
HUS TETUIOTH K MEXaHUYECKOH paboTEhI.

Jlisi BBIOJTHEHMS CHELMATMCTaMH MPOSKTHON JEATENIbHOCTH TUCIMIIMHA JAaeT OCHOBY I'pa-
MOTHOTO MOX0JIa K pa3paboTKe pabounx MEXaHU3MOB U 000pyIOBaHMs, 00OCHOBAHUIO TEXHU-
YECKOH, 9KOJIOTHYECKOI 0€30MacHOCTH U SKOHOMHUYECKOH 3((PEKTUBHOCTH FOPHBIX PabOT.

Jlji1 Hay4HO-UCCIIEI0BATEIbCKOM AESITENbHOCTY 3HAaHUE AUCHUILIINHBI « TemIoTeXHuka» mo3Bo-
JsieT 000CHOBAHHO MOJXOAUTH K BBIMOJIHEHUIO SKCIEPUMEHTANBHBIX U JIAOOPATOPHBIX HCCIIE-

Z[OBaHHfI, MNOATOTOBKE TCXHUYCCKHUX OTUCTOB.
[[J'If[ BCACHUA OpFaHI/ISaHI/IOHHO-YHpaBHCH‘IeCKOﬁ ACATCIIbHOCTU JUCHUIUINHA YYUT YMCHUTIO
IMPpOBOIUTH TEXHHKO-PKOHOMHMYECKHH aHAIN3 ¢ 000CHOBAHUEM MMPUHHUMACMBIX pemeHI/Iﬁ.

Kpamkxoe cooeporcanue:

TepmoOounamuueckue napamempol, mepmMoOUHAMULECKAS CUCEMA, GHYMPEHHS SHEP2Us, MepMO-
OUHAMUYECKAs WKala memnepamypsl, menioma, paboma pacuiupeHus, nepevlii 3aKoH mepmoou-

HAMUKU, SHmMpoOnus:, 39HMAJ1bNnusl,

Meni0emMKOCmb, Menionpo8oOHOCMb, MeMNePamyponposoo-

HOCMb, OasjleHue 2a3a, 6Mopoll 3aKOH MEePMOOUHAMUKY, 0Opamumble U Heobpamumvie nPoYeccyl,
mepmoouHamuyeckue npoyeccwl, paboma yuxia, yuxn Kapno, gazoevie nepexoowi, mennomacco-
NepeHoc, 3aKOH Menionpo8oOHOCIU, MeNnI000MeH, MACCOOOMEH, MeNnIOHOCUMENb, Meni000OMeH-
HUK, Meniogoul osuzamens, K03 guyuenm noaeznoco oeticmsus (KI1/1).

1.2. IlepeyeHb IVIAHMPYEMBbIX Pe3yJabTATOB 00y4YeHHUSs MO AUCHUILINHE, COOTHECEHHBIX C IJIa-
HUPYEeMBbIMH Pe3yJbTAaTAMH 0CBOEHUSI 00Pa30BaTEJIbHON MPOrPaMMbl

[Tnanupyemble pe3yabTaThl Oc-
BOEHUS MTPOTpaMMBI(coiepka-
HUE W KOJbI KOMIICTCHITUI)

[Tnarupyemblie pe3yabTaThl O0YUYSHUS 110 JUCIUILINHE

OIIK-1

-CIIOCOOHOCTBIO pelaTh 3aJauu
npodeCCHOHAIBHON JesATENb-
HOCTH Ha OCHOBE WH(pOpPMAIHOH-
HOM 1 OubIMorpaduyecKon
KyJbTYPBbI C IPUMEHEHUEM UH-
dhopMaIMoOHHO-KOMMYHHKa-
[IUOHHBIX TEXHOJIOTHI U C yU4ETOM
OCHOBHBIX TpeOOBaHMI HHPOP-
MalMOHHON 0€30IIaCHOCTH,

Honowcen 3namo:
-0011IKe CBEACHHS O TEPMOJIUMHAMUYECKUX MPOIIeccax;
-IIepBOE U BTOPOE Hayajaa TePMOJUHAMUKY;
-IPUMEHEHUE 3aKOHOB TEPMOJAMHAMUKYU MPU MPOTEKAHUHU
TEPMOJUHAMHYECKUX MPOIIECCOB;
-BUJIbI TEILJIONEPEIAUH;
-3aKOHBI U PU3NYECKUE TPOIIECCH TeIUIONepeaayn;
-KJaccu(UKAIHIo, MPUHITUIBI ICHCTBUS U pacueTa Terio-
O0OMEHHBIX amnmnapaTos;

Jlonowcen ymems:




ITK-16-roTOBHOCTBIO BBIITOIHATE
JKCIIEpUMEHTANIbHBIE U J1abopa-
TOPHBIE UCCIIEIOBAHUS, UHTEP-
MIPETUPOBATH MOJTYUYEHHBIE pe-
3yJIbTaThl, COCTABJIATH U 3aU-
IIaTh OTYETHI.

-OMpeIEeIATh TapaMeTPhl COCTOSIHUS | MPOoIiecca MpH pac-
YeTe TEPMOJAUHAMHUYECKUX MPOIECCOB;
-OIpeIeIATh TapaMeTPhI MPOILIECCOB TEILUIONEPEIauu IpU
TEIUTOTepeaye TeIIOMPOBOIHOCThIO, KOHBEKTUBHOM U
paaualuoOHHOM TEIJI000MEHE;
-pacCUMTHIBATH KOHCTPYKTHBHBIC MMapaMeTphl TEII000-
MEHHBIX aIapaToB U MPOIECCHI, MTPOTEKAIOIINE B HUX;
Jlonowcen enademo:
-MHCTPYKIUSIMH 10 PACYETy TEPMOAMHAMUYCCKUX U TEILIO-
OOMEHHBIX MPOIIECCOB,;
-CI10co0aMu ¥ METOJIaMH pacueTa (PU3NIECKHUX MPOIECCOB.

1.3. MecTo 1McUMIVIMHBI B CTPYKTYPe 00pa3oBaTe/IbHOI MPOrpaMMbl

WNunexe HaumenoBanwue Cemectp | MHAEKCHI 1 HANMEHOBAHUS YICOHBIX TUCIIUATUIHH
JUCIUTUTAHBI u3yue- 5
(Monyns), mpak- | HUS (Mozyeit), MPaKTHK
TUKU
JUTSL KOTOPBIX COJleprKa-
Ha KOTOPBIC OIMHUPACTCS .
. HUE TaHHOM TUCITUTUIH-
coJiep>KaHue TaHHOM
HBI (MOJTyJIsI) BBICTYTIA-
JTUCIUTITUHBI (MOIYJIs) .
eT OMopoit
b1.5.23 TennorexHuka 5 b1.b5.18 ®wusuka b1.B.07 ®wusuka rop-
b1.b.19 Xumus HBIX [TOPOJT
b1.b.20udopmaTuka b1.B./IB.04.01 I'opnas
TEIUIO(PHU3UKA.

1.4. SI3bIK npenogaBaHMs: PyCCKUIL.




2. O0beM TUCUUIJIMHBIB 32a4€THBIX eTHHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX Ya-
COB, BbI/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4alouuxcs ¢ npenojaanparesiemM (1o BUjaam
yueOHBIX 3aHATHIT) 1 HA CAMOCTOSITEJILHYIO PA00Ty 00y4aromuxcs

Brinucka u3 yueonoro miranarp. 3-C-I'J[-20(6,5):

Kox u Ha3BaHMe AMCUMIUIMHBI IO Y4eOHOMY IIaHY

b1.523 TeruorexHuka

Kypc uzydyenus 3
Cemectp(bl) U3yUYEHUS B
dopma MpoMeKyTOYHOH aTTECTAINH (3a4eT/IK3aMeH) Dk3aMeH
KonTtponpHast paboTa, ceMecTp BBIITOJIHEHHSI 5
Tpynoemkocts (B 3ET) 93ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 2/178

Nel. KonrakTHas pa6oTa 00y4aromuxcs ¢ npenoja-

O0Bem ayiuTopHOMH

BT.4. ¢ npumene-

BatesieM (KP), B yacax: paboTHI, nueM J1OT win
B Hacax D01, B yacax

O06beM pabdoTsl (B gacax) (1.1.+1.2.+1.3.): 19 -

1.1. 3aHATHS TEKIIMOHHOTO TUTIA (JISKIIUN) 2/6 -

1.2. 3aHaTHs CEMHMHAPCKOTO THIMA, BCETO, B T.4.: -

- CeMUHapBI (MMPAKTUIECKUE 3aHATHS, KOJUIOKBHYMBIH 4 -

T.11.)

- 1a0opaTopHbIe PadOTHI 2 -

- IPAKTUKYMBI - -

1.3. KCP (KOHTpOJIb CAMOCTOSITEIIEHON pabOThI, KOH- 7 -

CYJIbTaIUN)

Ne2. CamocrosiTeqbHas padora odyqyaromuxcs (CPC) 150
(B yacax)
Ne3. KosinvecTBO 4acoB HA IK3aMeH (MIPU HAJTMYHUH JK- 9

3aMeHa B y4eOHOM IIIaHe)

1Vka3bIBaeTcs, €Clii B aHHOTaMU 00pa30BaTeNIbHO MPOrpamMMBl 110 no3uimn «CBeIeHns] 0 TPUMEHEHUH JH-

CTAHIIMOHHBIX TEXHOJOTHHN 1 OJICKTPOHHOT'O O6y‘IeHI/IH» YKa3aH OTBET «Aa».




3. Conepmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHOC 10 TEMaM C YKa3aHUEM OTBECJICHHOI'0 HA
HHX KOJIHYECTBA aKaJeMHU4Y€CKHUX YaCoB U BUAOB y‘leﬁﬂblx 3aHATHI

3.1. PacnpeaeJieHue 4acoB 1o pa3jesaM U BUIaM y4eOHbIX 3aHATHI

Paznen

Bcero
qacoB

KoHntakTHas pa60Ta, B yacax

u3 HuX ¢ npumerneaneM D0 u JIOT
13 HuX ¢ npuMenenueMm D0 u [JOT

CemuHapbl (MPaKTUYECKUE 3aHSTHS,
KOJUTOKBUYMBI)

JlaGopaTopHbIe paOOThI

Jlexkun

u3 HuX ¢ npuMmerneanem D0 u JIOT

[ IpakTUKyMBI

13 HUX ¢ npuMeHenueM OO0 u [JOT

KCP (xoHCynbTalIUN)

Yacw CPC

Ycer.1ekuus

Tepmoounamuyecxue
npoyeccovl U OCHOBbL UX
ananuza

2(TP)

1.BnaxHblil BO3yX U €ro
XapaKTePUCTHKU COCTOSI-
HUSL.

16

2. TepMoIMHAMHYECKHE
mporec-

cel. Tepmoaunamuka
TOKa

110-

19

3.D51eMEHTBl XUMHUUYECKON
TEPMOTMHAMHKHU

17

16(TP,IIP)

16(TP,IIP)

16(TP,IIP)

4. TennooOMeH U Macco-
oOmMmeH

19

5.MeTtoast ananmsa 3¢-
(hEeKTUBHOCTH TEPMO/IH-
HaMUYECKUX MPOIIECCOB
TOPHOTO MPOU3BOACTBA U
yIpaBlieHUs] THTCHCUBHO-
cTu 0OMEHa dHeprueii B
HUX

18

6.IIpombllIEHHBIE KO-
TEJbHbIE YCTAHOBKHU.

15

7.JHepreTu4ecKue u
9KOJIOTUYECKHE MPOobIIe-
MBI UCTIOJIH30BAHUS TETI-
JIOTBI

19

16(TP,IIP)

16(TP,I1P)

15(TP,I1P)

15(TP,ITP)

KontposbHas pabota

42

38(xp)

OK3aMeH

903)




| Mitoro (180 |6 |- |- - 2 |- 4 |- [7 15099 |

IIpumeuanue: I1P- odpopmieHne u moaroroBka k 3amute; PI'P- odopmiieHre ¥ MOATOTOBKA K 3aIIUTE PAaCYCTHO-
rpaduyeckoii paboTsl; TP- TeopeTnueckasi HOAr0TOBKA; KP — BBIIOJIHEHHE KOHTPOJIBHOI paboThI;

Cozlepmafme TEM NMporpaMmMbl JTUCHUIIMHBI

Ycer.ekuus. Beenenne. OCHOBHbBIC MOHSTHS U ONIPEACICHUS.

Tema 1.BiaakHblii BO31yX M €ro XapaKTePUCTHUKH COCTOSTHUS.

H3zomepmuyeckuii, u306apHulil, U30XOPHbIU A0UAOAMHBI U ROTUMPONHBLI NPOYECCHL.

Pacuem u ananuz usmenenus mepmoouHamuieckux napamempos npu ux medeHuu.

Oyenka napamempos cocmosiHusi MepmoOUHAMUYECKUX cucmem U dppekmusHocms mepmoouHa-
MUYeCKUX npoyeccos.

Kpyeoesvie npoyeccol (yuxnwt).[{uxivr mennoswvix mawun. KIT/[ u xonoounvhwiti koagpuyuenm.
Tema 2. TepMoanHaMHUUYecKHe MPOLECCHl 1 OCHOBBI X aHAJTH3a

TepMoaMHAMHMKA OTOKA.

Hzomepmuyeckuil, u306apHulil, U30XOPHBIU A0UAOAMHBIN U ROAUMPONHBLI NPOYECCHL.

Pacuem u ananuz usmenenuss mepmoouHamuueckux napamempos npu ux medeHuu.

Oyenka napamempos cocmosHus MmepmoOUHAMUYECKUX cUcmem U I pekmuenocms mepmoouna-
MUYECKUX NPOYECCOs.

Kpyzosvie npoyeccol (yuxnwt). Luxivt mennosvix mawun. KIT/[ u xonoounvhwiii koagpuyuenm.
Iapamempul 2aza 6 nomoke u nPU €20 MOPMOHCEHUL.

Pacnonacaemas paboma u ckopocms ucmeuenus.

Conna u ouggysopui, 301cexmopeol.

Hpoccenuposanue 2azo6 u napos.

Tema 3. J1eMeHTbI XMMHYECKOH TEPMOAUHAMMKH

Tepmoounamuueckoe pagrnosecue 6 00HOPOOHBIX U COHCHLIX CUCTNEMAX.

Xumuueckue peakyuu u menyogvie 3¢ghexmoi.

Xumuueckoe pagnosecue. 3axon I'ecca u ypasuenue Kupxeoga.

Tema4. Termioo0MeH U MaccooOMeH

Pacuem nokaszameneii u napamempoe meniooomena npu nepeHoce menjiomsl U 6ewecmad.
Cnocobul ynpaenenusi napamempamu meniooomena. Tennroobmennvle annapamsl u ux munsi. Ten-
710601 3hpexm.

Ananuz mepmoOUHAMUYECKUX NPOYeccos u pacuem nokasamenei u napamempos menio0OMeHHO20
npoyecca npoussoocmaa 800sHo2o napa. ST — ouazpamma.

Mawunot ons cocamus u pacuupenus 2azos. Komnpeccopul. L{uknbl xon00unbHbix mawiun. L{uxn
menno6ozo nacoca. L{uxnvl nopwnesvix /[BC. LJuxknvl 2a30mypOuHHbIX U peaKmusHbIX 0guzamernel
TemaS.MeTtoasb! aHau3a 3P PeKTUBHOCTH TEPMOIMHAMHYECKHUX NPOLECCOB TOPHOI0 NMPOM3-
BO/JICTBA U YNPABJIeHHs HHTEHCUBHOCTH 00MeHa YHeprueii B HUX
IIpoyeccvl mennonepenoca 6 maccuse 2OPHLIX NOPOO.
Jledonopoouvie ocpadcoeHus.

Tepmoounamuueckue napamempuvl nPoOYecca NOOIEMHOU 2a3uduKayuu meepoo2o Mmoniusd.
Tepmoounamuxa npoyecco no03emMHoU eazugurkayuu

Tema6. [IpoMblIl/IeHHBIE KOTEJbHbIE YCTAHOBKH.

Ilaposvie u 6ooocpetinvie komavl. Tenronocumen.

Tonauso u ezo pacxoo.

Dxennyamayus KOmenabHbIX YCMAHOB0K U 3aufuma oKpyxcaroujels cpeobi.

Tema7. JHepreTuvecKue U IKOJOTHYeCKUE NPOHIeMbl UCTIO0JIb30BAHUS TEMJIOTHI

Ocnogbl sHepzochbepediceHus.

Bmopuunsie snepeemuyeckue pecypcbi.

Bo3o6Ho61sembie UCOYHUKU DHEPSUU.

Duepeemuueckue u sKoa0cudecKue npooLemMvl UCHOIL30BAHUS MENTIOMbL 8 20PHOM Oejle.



YueOHbIC TCXHOJOI'MH, UCITOJIbB3YEMBIC B 05p330BaTeJ'le0M nmpouecce

Konnye-
Ce- Hcnonb3yeMble akTUBHBIC/HHTEPAKTHBHbIC
Paznen aucuuniuHbl CTBO 4a-
MecTp | 00pa3oBaTeNbHbIE TEXHOIOTUU con
5 Jlexuuu- npe3eHTaluu 21
CamonpeseHTanus 1o JaHHOU TeMe
7 5 TexHonoruu popMUpOBaHUS HAYYHO- UC- o
CJIEZIOBATENIbCKOM NeSITEIbHOCTH P
Hroro: 2n2mp

4. IlepevyeHb y4eOHO-METOAMYECKOT0 00ecredeHUs JJIACAMOCTOSITEIbHOM padoTHI00yYaro-
IIUXCH MO JMCUUILTHHE

4.1 CopepxanueCPC

HaumenoBanue pasznena Tpyno- DOpMBI U METOJIBI KOHTPOJIA
(TeMBI) AUCTIUTLTAHBI Bun CPC €MKOCTb
(B 4acax)

1. Tepmonunamuyeckue
MIPOIIECCHI M OCHOBBI X 2
aHaym3a

AHanmmu3 TeOpeTHYECKOTO Ma-
tepuana(Baeayaut.CPC)

2. TepMmoarHaMHUYEeCKHE
nporecchl. TepMoarmHaMuKa 16
MOTOKA

3.951eMeHTEI XUMHUYECKON
TEPMOJTUHAMUKHU

16

4. TermmooOMeH U Maccoo0-

16
MEH IlonroroBka u BbI-

AHanus3 TeopeTHIecKoro mMa-
tepuana(Bueayaut.CPC)
Odopmienne npakTuyec-

KHX 33JaHAN ¥ TIOATOTOBKA K

16 3ammure, (BHeayn.CPC)

Koncynbranus mo npaxkruue-

CKHM paboTaM
(aymut.CPC)

5.Merons! ananuza d3QQeK- | MoIHeHNE TIPAKTH-
TUBHOCTH TEPMOMHAMU- YEeCKHUX U J1labopa-
YEeCKHX IIPOLIECCOB TOPHO- | TOPHBIX padoT

r'o MPOU3BOJICTBA U YIIPaB-
JICHUS] HHTEHCUBHOCTH 00-
MEHa dHEepruen B HUX

6.IIpoMbIlIEHHBIE KO- 15
TEJbHBIE YCTAHOBKU

7.9HepreTHIecKre 1 KO-
JIOTHYECKHe TPOOIeMbl
WCIIOJIb30BaHMS TEIIOTHL

15

KontposbHas padoTa BrinonHeHnne KoH- AHaIU3 TEOPETHUYECKOTO U
POJILHOM PabOTHI 38 MPaKTHYECKOT0 MaTEPUasOB,
MOJTOTOBKA K 3aIuTe (BHEA-
ya.CPC)

OK3aMeH AHanm3 TeOpeTHIECKOTo U

9 MPaKTUIECKOTO MaTEpPHANIOB,
©) MOJTrOTOBKA K 9K3aMe-
Hy(BHeayn.CPC)

HToro 6 cemecTp 150(9»)




4.2 .1 IlpakTHYecKHe padoThl

HaunmenoBanue paboTsl

1. Pacuet KpyroBbIX IPOIECCOB U aHATU3 YPPEKTUBHOCTH TETLIIO-
BBIX MAIIUH

2. TepMoarHaMHUYECKHE TPOIIECCHI B UIeanbHOM ra3e. Pacder na-
paMEeTpOB.

3.0mpenencHue mapameTpoB aTMOchepHOTro
BO31yxa (TeMIepaTypsl, TaBJICHHS U BIAKHOCTH).

4. Pacuet oObeMa M cOCTaBa MPOAYKTOB TOPEHHSI.

4.2.2 JlaGopaTopHbie padoThI

HaumenoBanue paboThl

1. Onpenenenue mapaMeTpoB aTMOCPEPHOro Bo3ayxa (Temmepa-
TYpbl, JABJICHUS U BIAXKHOCTH)..

2. TepmoarHaMU4eCKUe MPOLIECCH B HJICAIbHOM Tas3e.

Kpurepun onenkn 1a00paTOpHBIX U NPAKTHYECKUX padoT

Komre-
TEHIINU

XapaKTCpI/ICTI/IKa OTBCTAa Ha TeOpeTI/I‘leCKI/Iﬁ BOIIPOC / BBITTOJIHEHUS
MMPAKTUYCCKOI'O 3aJaHUs

KomnuuectBo
HaOpaHHBIX
0ayIoB

OIIK-1
I1K-16

1.PaboTa BBITIOJTHEHA B COOTBETCTBHH C METOJIMYCCKHMHU YKa3aHH-
ssmu. Bee pa3aens v pacyeThl COOTBETCTBYIOT TEME.

2.0TBeT COAEPKUT HEOOXOANMBIE aHHBIE U PEe3yJIbTaThl pacue-
TOB, CTYJICHT OPUEHTUPYETCS B paboOTe, YeTKO U MpodeccruoHab-
HO OTBEYACT Ha JIOTIOJIHUTEIBHBIC BOITPOCHI.

100amn

1.PaboTa BbITIOJIHEHA B COOTBETCTBUM C METOAMYECKUMU yKa3aHU-
amu. Bee pa3aenst v pacyeTsl COOTBETCTBYIOT TEME.

2.0TBeT conepKUT HEOOXOIUMbIC JaHHBIE U PE3YJIbTAThI pacyue-
TOB, CTYICHT CJ1a00 OpHEHTUPYETCs B paboTe, He Bceraa npodec-
CHOHAJILHO OTBEYAET Ha JIOTIOJIHUTEIIbHBIE BOITPOCHI.

8 daiut

1.PaboTa BBINIOJHEHA B COOTBETCTBHH C METOAUYECKMMHU YKa3aHU-
amu. Bee paszaensl u pacyeTsl COOTBETCTBYIOT TEME.
2.. AIropuTM peleHus HapyIleH.

6 Oamn

1. PabGoTa BBIIOIHEHA B COOTBETCTBUH C MCTOANYCCKUMU YKa3a-
HUsIMU. Bee pa3zaensl v pacueTsl UMEIOT OITHOKH U TPEOYIOT mepe-
pacuera. PaboTa BbllIoJIHEHA ¢ oIMOKaMH U TpeOyeT JopaboTKH. .

0 (HoMB) Oas-
JIOB

4.3. KoutpoabHas padora

KonTponbHast paborta BeinosnHseTcs nmo BapuaHTam (21 Bapumant). Kaxaplii BapuaHT KOH-
TPOJILHOM pabOTHI COACPKHUT 6 3a7ad.
IIpumepbl sapuanmos pabomul.

BAPHUAHT 1

1. B cocyne oosemom V = 30 11 copepxutcs uaeanbHbii ra3 npu temmneparype 0°C. ITocne To-
ro, KaKk 4acTh Ta3a Oblja BBITyIEHA HAPYXKY, JaBJIEHHE B cocyae MoHu3miIock Ha Ap = 0,78
at™ (0e3 m3mMeHeHus Temrepatypsl). Halitu maccy BbimymieHHOro ra3a. [ImoTHOCTh JaHHOTO
rasa npu HOpMaJIbHBIX yCIoBuAX P = 1,3 1/m.



Ha xakoii BeIcOTEe JaBiieHHEe BO3AyXa cOCTaBisieT 75 % OT maBieHust Ha ypoBHEe Mopsi? Tem-
TepaTypy CUMTaTh IOCTOSHHOM U paBHOii 0 °C.

OnuH KOHel CTEeP:KHSI, 3aKJIIOUEHHOT0 B TEIUIOU30JIUPYIOIIYI0 000JI0UKY, TOIIEPKUBAETCS
npu Temieparype T1, a pyroil — npu temmneparype T2. Cam cTep>keHb COCTOUT U3 JIBYyX Ya-

creif, utHBL KOTOPBIX {1 U {51 TEIUIONPOBOAHOCTh Kq MK, . HaiiTu Temmeparypy mo-

BEPXHOCTH COTIPUKOCHOBEHHS ITHX YACTEH CTEPIKHS.

I'a3 anteron (C3HgO) mpu Temmepatype 200 °C  umMeeT yneiapbHYIO TEMIOEMKOCTh MPH IO-
CTOSIHHOM JIaBJI€HUH Cpy,; =1787 Jlx/(xr-K). Onpenenuts y u yJenbHbI 00bEM rasa, eciu
€ro JaBJeHuE P = 1,8-105 I1a.

Haittu KIIJ] nukna Knaneiipona, cocrosimero u3 AByX uzorepMm 1 = const, T, = const
(T1>T>) u aByx u3zoxop Vi = const, V, = const(V,>V1). IToctpouts rpaduk MuKIIA.

Haiitu BbIpa)keHue /Uit SHTPOIIUU MOJIsl BaH-Jep-BaalbCOBCKOT0 Tra3a (Kak QyHKUHUIO OT T U
V). CpaBHUTB C BBIpaXXEHHUEM JIJIs1 SHTPOIMHU UI€ATBHOTO rasa.

Kpurepun onieHKM KOHTPOJILHOH padoThI

o KomuuectBo
Kowmre- XapakTepucTuKa OTBETa Ha TEOPETHUECKHIA BONPOC / BHITTOJIHEHUS HAGDAHILIX
TEHIINH MPaKTUYECKOTO 3aaHUs p
0aJUI0B

1.PaGoTa BBITIOJTHEHA B COOTBETCTBHH C METOJIUYCCKHMHU YKa3aHH-
sMu. Bce pas3zensl 1 pacyeTbl COOTBETCTBYIOT TEME.

2.0TBeT COAEPKUT HEOOXOIUMBIE JaHHBIE U PE3YyJIbTAThl pacye- 106ann
TOB, CTYJICHT OPHEHTUPYETCS B padOTE, YETKO U MPO(hecCHOoHAIb-
HO OTBEYACT Ha JIOTIOJIHUTEIbHBIC BOITPOCHI.

1.PaboTa BBITIOJTHEHA B COOTBETCTBHH C METOANIECKIMHU yYKa3aHH-
sMu. Bce paszienbl 1 pacyeTbl COOTBETCTBYIOT TEME.

2.0TBeT ConepKUT HEOOXOIUMBIC JaHHBIE U PE3YJIbTAThI pacyue- 86amt
TOB, CTYJICHT CJIa00 OPHEHTUPYETCS B pabOTe, HE BCeraa mpodec-
CHOHAJIBHO OTBEYAET Ha JIOTIOJHUTEIbHBIE BOIIPOCHIL.

1.PaboTa BBITIOJTHEHA B COOTBETCTBHH C METOJIUYCCKHMHU yYKa3aHH-
sMu. Bce pas3zensl 1 pacyeTbl COOTBETCTBYIOT TEME. 6 Gat
2.. AITOpUTM peIlIeHHsI HApYIIIeH.

1. PaGoTa BBINOIHEHA B COOTBETCTBUU C METOJMUECKUMH yKa3a-
HUSMU. Bce pasziensl U pacdeTsl UMEIOT OMIMOKH U TPeOyIOT mepe-
pacdeta. Pabora BbImosiHeHa ¢ ommbOKamMu U TpeOyeT T0paboTKH..

0 (nosp) Gan-
JIOB

5. MeToauuyecKkue YKazaHusd 1Jad oﬁyqammnxm M0 OCBOCHHMIO JUCHHUIIJIMHbBI

Meroandeckre YKa3aHUs IS MTOMOIIN OO0YYaIONTUMCS B YCIIEITHOM OCBOCHHUH THCITUTIIMHEI B COOT-

BETCTBHH C 3aIUIAHHPOBAHHBIMU BUIAMH Y4€OHON M CaMOCTOSTENbHON pabOThI 00yYaroIUXCsI:

1. Meroanyeckue yka3aHus K MPaKTHYECKUM paboTam.
2. BapuaHTBI KOHTPONBHBIX PadOT M METOAMYECKHUE YKa3aHUs K KOHTPOJIbHBIM paboTam

Meroaudeckue ykazanus pazmeniensl B C/10 Moodle: http://moodle.nfygu.ru/course/view.php?id=



PelTHHrOBBIN perinamMeHT o JUCHUIIINHE:

Bun BeinosnHsemoi yue6HoH paboTsl KomnuectBo | Konmnuectso Ilpumeuanue
(KOHTPOJIMPYIOIINE MATEPHATIBI) 6amros (Min) | 6amos (Max)
HUcenoimanus / Bpewms, uac
©Dopmwr CPC
6 ceMecTp
[TpakTuyeckue paboTh 4x10u.=40y. 24 106.x4=400. Odopmiienue B
JIabopatopHbie paboThI 2x109.=204. 15 106.x2=206. coorsercTBIM ¢ MY
Odopmienue B

KonrtpomnsHas pabora 38u. 6 106. COOTBETCTBHN ¢ MY
Teopernueckas moaro- 52uac. ) i
TOBKa
Jrzamen Quac. - 306.

HUroro: 150uac.+ 99k3. | 456. 700.+300.3K3.

6. ®oHJ OLIEHOYHBIX CPEJICTB /sl POBEIeHUs IPOMEKYTOYHOM aTTecTauuu 00y4aro-

IIAXCH MO JUCHUIIJIMHE

6.1. Iloxa3zaTe/in, KPpUTEPUH U IIKAJIA OLlEHUBAHUS

Kons! onienn- IToxa3arens oLleHUBAHUS YpoBHH OCBO- Kpurepuu onenuBanust
BaeMbIX KOM- (o m.1.2.PT1JT) eHUS (IeCKpHUIITOPHI) Ornenka
NEeTEHUMI
Jonocen 3namen.: Bricokuii Jlau monHbIi, pa3BepHYTHIN OTBET HA | OTJIMYHO
-00IIIHE CBEICHHS O TOCTABJICHHBIE BONPOCH, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUI
TePMOIUHAMHUYCCKUX
1o JUCHUIIIINHC, J0Ka3aTCjIbHO
lponeccax, PACKDBITH  OCHOBHBIC  TOJIOXKEHHUS
-IIEPBOC U BTOPOC BOIIPOCOB; B OTBETE MNPOCJICIKUBACT-
Hayajia TepMO,Z[I/IHa— Cs 4YCTKasA CTPYKTypa, JIOTHYCCKasd
MUKH; 10CIIe10Ba-TELHOCTD, OTpasKalollas
CYIIHOCTh PaCKPBIBAEMBIX ITOHATHH.
OIIK-1 -IIPUMEHEHUE 3aKO0- 3y pactp
HaHWE 10 TIpeAMETy AEMOHCTPH-
K-16 HOB TCPMOJIMHAMUKHI pyercs Ha ()OHe HOHUMAHMS €ro B
3 Ipu NPOTCKaHUH CHCTEME IaHHOM HAayKH M MEXIMC-
TEPMOJUHAMHYCCKHIX LUIIMHAPHBIX CBA3EH.
TPOLIECCOB; OTBeT WBIOXKEH JHUTEPaTypHBIM
SI3BIKOM C HCIIOJIb30BaHHEM Mpodec-
-BUJbI TCILJIONEpeaa- N
CHOHAJIBHOU TCPMHUHOJIOTUN 10
1u; peMeTy.
-3aKOHBI U (pu3HUe-
CKHC IIPOLICCChI TCII- IIpakTtrdeckass paboTa BBIIOJHEHA
JoTIepe1ayy; COIJIACHO  aJrOPUTMY  pELICHHS,
-Knaccmbnxaumo, OTCYTCTBYIOT ~OIIMOKH pa?,m/llujblx
N THUIOB, OQOpMIICHHE H3MEPEeHHH |
IPUHLHUIIBI JSHUCTBUS %
BBIUUCIIEHUI B COOTBETCTBUM C TEX-
¥ pacyera Terioo0- HUYECKMMH  TpeGoBanusMu.MoryTt
MCHHBIX arIaparos; OBITh JAOMYIICHBI HEMOYETHl B OIpe-
ﬂo JIHCEH YMEMDb.! ACJIICHUHU HOHﬂTHﬁ, HCIPaBJICHHBIC
-OIIPEJIEIISTh [apa- CTYICHTOM CaMOCTOSITEIBbHO B TIPO-
1Iecce OTBeTa.
MCTPBI COCTOSHUS U > < =
BazoBnii JlaH MOMHBIN, pa3sBEPHYTEIH OTBET HA | XOPOIIIO
IIponecca Ipu pacHe- MTOCTaBJICHHBIE BOMPOCHI, ITOKa3aHO
TC TCPMOANHAMHYC- YMCHHE BBIICIUTH CYIIECTBEHHBIE U
HCCYHICCTBCHHBIC HEOOYCTHI. OTtBeT
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CKHX IPOIIECCOB;
-OIpeIeIIsATh mapa-
METPBI MPOIECCOB
TEIUIONEePEeauu PH
TeIIoTnepe1aue Ter-
JIOTIPOBOTHOCTHIO,
KOHBCKTHBHOM H pa-
JUAIHOHHOM TEILIO-
oOMmeHe;
-pacCUYMTHIBATh KOH-
CTPYKTUBHBIC TIapa-
METPBI TETIO0OMEH-
HBIX aIapaToB U
IPOIECCHI, TPOTEKa-
IOIIUE B HUX,
Jlonorcen enademn:
-HHCTPYKIIMSIMH 110
pacueTy TepMOJIHHAa-
MHYECKHX U TCILIO-
O0OMEHHBIX TIPOIIEeC-
COB;

-crocobaMu U METO-
JnamMu pacyera Gpu3u-
YECKHX TPOIIECCOB.

YETKO CTPYKTYpUPOBaH, JIOTHYEH,
W3JI0KEH JIUTEPATYPHBIM SI3BIKOM C
WCIIOJIb30BAHUEM  MPO(ECCHOHANb-
HOW TEPMHUHOJIOTHH 110 TUCIUILIHHE.
IIpakTuyeckas paboTa BBITOJHEHA
COMIACHO aJTOPUTMY, OTCYTCTBYIOT
HE3HAYUTEIIFHBIC OIIMOKU pa3iind-
HBIX THIIOB, HE MCHSIOIIUC CYyTh
penieHu,0(hOpMIICHIE H3MEPEHUA U
BBIYUCIECHUNA B COOTBETCTBUU C TEX-
HUYECKMMHU TpeboBaHUsIMU. MoryT
OBITh JOMyIIEHHI 2-3 HETOYHOCTH
WIM  HE3HAYMTEJIbHBIE  OIIMOKH,
WCIPABICHHBIE CTYACHTOM C MOMO-
HIBIO MTPEIoIaBaTeIsl.

Munu-
MaJIbHBIH

JlaH HegOCTaTOYHO MOJIHBIA U He-
JIOCTaTOYHO Pa3BEPHYTBIA OTBET.
Jlormka uW  mociIeaoBaTEILHOCTH
U3JI0KCHUS WMCIOT HApYIICHHUS.
JonymeHs! ommOKHA B PacKpBITHH
MOHATUH, YIOTPEO-IICHUH TEPMHU-
HOB. B 0TBeTe OTCYTCTBYIOT BBIBO-
IBl. YMCHHE pACKPHITh 3HAYCHHUE
0000IIIEHHBIX 3HAHUN HE ITOKA3aHO.
HenocrarouHo  BEpHO  HCIOJIB-
3yeTcst mpodecCHOHANbHAS TEPMU-
HO-JIOTHS.

[IpakTryeckas 3amada BBITOJHEHA
COMIACHO AJTOPUTMY, OTCYTCTBYIOT
HE3HAYUTEIbHBIC OLIHOKKM pa3iiny-
HBIX THUIIOB, WCIIPABICHHEIC B TPO-
recce 0TBeTa,0(hopMIICHUE H3MEpe-
HUH W BBI-UHCIICHUH TaKKe€ MMEIOT
OTKJIOHCHUS OT TEXHHYECKUX Tpe-
OoBanwmii. Jlomymensl 2-3 ommOKu
Pa3NUYHBIX TUIOB, B IIEJIOM COOT-
BETCTBYET HOPMATHBHBIM TpeOoBa-
HHSIM.

VY nosnersopu-
TEJIHO

He ocBoeHBI

OTBeT mpeAcTaBiseT CcOOOH pas-
PO3HEHHBIC 3HAHUSA C CYIICCTBEH-
HBIMH OLIMOKaMU TI0 BOIPOCY.
[IpucyTcTBYIOT (DparMeHTapHOCTD,
HEJIOTUYHOCTh  u3nokeHus. Cry-
JICHT HE OCO3HACT CBA3b 00CYXJae-
MOTO BOTIPOCA C JPYTUMH OOBEKTa-
MHA JOUCOUIUIMHBL ~ OTCYTCTBYIOT
BBIBOJIBI, KOHKPETH3AINA U JI0Ka3a-
TEILHOCTh M3JI0KEHHs. B oTBerax
HE HCIIONB3YeTCsS MPOoEeCCHOHATb-
Hasi TepMHHOJIOTHS. JlomomHUTE b-
HBIE ¥ YTOYHSIOMINE BOIPOCHI Ipe-
MoJiaBaTeasl HE MPHUBOAAT K KOp-
PEKIMK OTBETA CTYICHTA.

HUnu OTBeT HaA BONPOC MOIHOCTHIO
OTCYTCTBYET

HUnu Otka3 ot oTBETA.

Unu

OTBeT mpencTaBIsIeT COOOH pas-
PO3HCHHBIC 3HAHUSA C OMTHOOYHBIMHU
MO-HATUSAMH. JIOTIOJHUTEIBHBIC H
YTOY-HSIOMIAE BOMPOCH IPEeroa-
BaTeNll HE MPUBOIAT K KOPPEKIHH
OTBETA CTYJICHTA.

HCYOOBJICTBO-
pUTCIBHO
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6.2. TunoBble KOHTPOJILHBIE 3a1aHNS (BONPOCHI) AJIsl IPOMEKYTOUYHOM aTTeCTANMHA

9K33M€H3L{I/I0HHLII\/JI OMJICT BKIIIOYAET ABa TCOPCTUUYCCKHUX BOIIPOCA U MPAKTHUICCKOC 3aJIaHUC

Teopemuuecxue 60NPOCHL

el N S

oo

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.
24.

25.
26.

217.

28.

29.

Tepmomunamudeckast cucremMa. OCHOBHBIE ITapaMETPhI €€ COCTOSHUSI.
YpaBHEHHE COCTOSIHUS UACATBHOTO ra3a.
Tennora u paboTta kKak (OpMBI Iepeadl SHEPTHH.
Tepmoannamuyeckuit mporecc. PaBHOBecHbIE U HEPaBHOBECHBIE TTpoliecchl. OOpaTuMBbIe U He-
o0paThMble IPOIECCHI.
[TonsiTust 0 3HEPTUU, PACXOJIE PHEPTHUHU, YICTHHON IHEPTHH, paboTe, TEIIOTe, pabodyeM Tere,.
[TonaTHe 0 TEPMOJMHAMUYECKOI CUCTEME, OTKPBITAs U 3aKphITasi, aanadaTHas, H30JIMPOBAHHAS
CUCTEMBI, OKpY>Karolas cpea.
TepmoauHaMUYecKre mapaMeTpbl COCTOSHUS pabodero Tena u ux GyHkun. OnpepeneHne ux
1o TabJIMIaM U IUarpaMMam.
TemmoemkocTb. MaccoBast, 00beMHasi H MOJISIPHAS TETTIOEMKOCTHU. TeII0eMKOCTh TPH ITOCTO-
SIHHOM JIaBJICHUH 1 00beMe. 3aBUCUMOCTh TEIJIOEMKOCTH OT TeMIepaTyphl U AaBieHus. Temno-
€MKOCTh CMECH padOouuX Tell.
[TepBsiit 3ak0H TepMoarHAMUKH. PaboTa pacmupenus (cxatusi), paboTa MpOTaIKUBAHUS, pac-
nojaraemas padora.
BryTpennss sueprus. SuTponus. DHTanbnus. P-v u T-S quarpammel.
Bropoii 3akoH TepMoanHaMuku. KpyroBsie TepMOIUHAMUYECKHUE TTPOIIECCHI (ITUKIIBI) TETITIOBBIX
MaIIHH.
[psimoit u oOpatHeii kel Kapao. KITJI mukna.

N3oxopHbIi Tpoliece ueaabHOTOo Ta3a, pacrosaraemas padoTa, padoTa pacMpeHus (CKaThs),
TEIIOTa Ipoliecca.

N3o00apHsIii mporiecc uaeaIbHOTO ra3a, pacnoaraemas padbora, padboTa pacmupeHus (CxaTus),
TEIUIOTa Ipoliecca.

AnmabaTHBIN MPOIECC WACATBHOTO ra3a, pacnojiaraemas pabora, padboTa pacmupeHus (cxa-
TH), TEIUIOTA Mpoliecca.

W3oTepMHBIi npoliece uiealbHOTo rasa, pacmnonaraemas padora, padora pacuupenus (cxa-
TH), TEIUIOTA Mpoliecca.
N306apH0-U30TEepMHBII MpOIecC peaIbHOTO ra3a, pacmnoiaraemasi padora, paboTa paciIupeHus
(cxkaTus), TEIUIOTA MPoIlecca, TETIOTa KOHACHCAINH, TETUIOTa UCTIAPCHHUS.

[TonuTpomnHBIii Mpoliecc peaabHOro ra3a, pacnoaraemas padbota, padboTa pacmpeHus (cxa-
THs), TEIUIOTA Mpoliecca.

[TepBrIit 3aK0H TepMOAMHAMUKH (B 00IIEM BHUJE) JIJIs IOTOKA BEIIECTRA.

Bnusiaue npoduiis kaHana Ha aanabaTHOE TEUEHUE B HEM rasa: cormio, 1uddyzop, como Jla-
BaJIsl.
JlpoccenupoBanue pabodero Tena, ypaBHeHHE Ipoliecca.
Buel sHEprum v UX NpeBpaTUMOCTD.
Cwmecu pabounx ten. CriocoObl 3aJaHHsI COCTaBAa CMECH, COOTHOIICHHUSI MEK/y MaCCOBBIMU,
00BEMHBIMU U MOJISIPHBIMU JIOJISIMH.
TepmoauHaMudeckre mporecchl padouux Tel U UxX rpaduyeckoe n300pakxeHue B p-V u T-S
Tuarpammax.
PeanbHble ra3pl u napel. ®a3oBble NEPEXOBI.
TepMoauHamuka noToKoB. McTeueHne u ApoccenpoBaHUE Tra30B U napoB. M3menenue napa-
METpPOB IIPH aMabaTHOM JIPOCCETHPOBAHUH.

OOpaTHbIe KPYTrOBBIE MTPOLIECCHI, CIOCOOBI MOHMKEHHS TEMIIEPATyp B HUX. XOJOAMIbHbIE Ma-
[IMHEI.
XapakTepUCTUKU XOJOUIbHBIX U KPUOTEHHBIX YCTAHOBOK: XOJIOJOIMPOU3BOAUTENBLHOCTD, XO-
JOAUIBHBIN KO3 (DUITUEHT.
XitamoareHThl. XJagJOHOCUTEIIH.
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30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

TennmocHabxeHne NPEANPUATHNA: UCTOYHUKA U TIOTPEOUTENN TETIIIOTHI, PEKUMBI TEIUIOTIOTPEO-
JICHUS, CHCTEMBI TTJIOCHA0XKEeHHSI. METO bl PETyJIUPOBAHUS TAPAMETPOB TEIIOHOCHTEIICH.
TGHJ’IOO6M€HHBI€ YCTaHOBKH, UX THUIIBI U UCITIOJIb30OBAHUC.

Bupl BTOpHYHBIX SHEPTOPECYPCOB M HATIPABJICHUS UX MCIIOJIb30BAHMS.

YTI/IJ'II/IBaIII/IH TCILJIOTHI.

Busl nepeHoca TeIioThl: TeIIONPOBOIHOCTh, KOHBEKIIUS M U3ITyYCHHE.

TermronpoBOTHOCTh: OCHOBHBIC TIOHATHS U ornpeaeiieHus. 3akoH Dypbe. KoadduimenT rermio-
npoBoAHOCTH. [ludepeHnnaibHoe ypaBHEHHE TETUIOMPOBOIHOCTH. Y CIIOBUS OJTHO3HAYHOCTH.
KonBektuBHBIN TemiooOMeH. OCHOBHBIC MMOHATHS U onpeesieHns. KoddhuimeHT TerooTaayu.
TemnnooOMeH u3ydeHHEeM. 3aKOHBI TETJIOBOTO U3ITyUEHHSI.

Crnoxusriii TeruioooMer. Koaddumuent rerutonepenadn. TeruioBast H30JIsIIHs.

MaccooOMeH: OCHOBHBIE TIOHATHS U onpenesenus.@azoroe paBHoBecue Juddysus.

Temo 3eMHBIX HEAP, MPOLECCH TEIUIONEPEHOCa B HEPAX 3eMITH, TPEOOBAaHUS K TETLIOBOMY
PEKUMY TIOJI3EMHBIX TOPHBIX BHIPAOOTOK.

Hpakmultecmte 60npocol

Tepmoounamuyeckas cucmema.

Tepmoounamuueckue npoyeccuwl.

Dumponus u SHmanvnus MepmMoOUHaAMULECK020 npoyeccad.

Ymo Hazvlearom napamempamu coCMossHUS MePMOOUHAMUYECKOL CUCTEMb]
Ymo Hazvieaiom eHympeHHel SHepeuell mepmoOUHAMU4ecKol cucmemst?
Cohopmynupyiime nepewiii 3aKk0H MepMOOUHAMUKU.

Ymo naszvieaiom menjioemKocmuio npoyecca?

bapomempuueckoe u manomempuueckoe dagnenus 2a3a

. Tepmoounamuueckas memnepamypa

10. Touxa «Pocwbi»

11. Ymo makoe monauso?

12. Knaccugukayus monnus.

13. B uem paznuuue u ymo o0dbwe20 medncoy meniomou u pabomou?

©CoOoNOA~ LN R

Kpurtepun onenku:

Tabauya 14

. . KounuecTBo

KoMIeTeHIAn XapakTepucTHKA 0TBETA HA TeOPeTHYEeCKUN (MPaAKTHYEeCKHA) HAGPAHHBIX
Bornpoc 0a/L10B

JlaH nonHbId, pa3BEpHYTHIN OTBET HA IIOCTABJICHHBIN BOIPOC, [I0Ka3aHa COBO-

KYITHOCTb OCO3HAHHBIX 3HAHUN 10 TUCLUIUIMHE, 10Ka3aTeIbHO PACKPBIThI OC-

HOBHBIE MOJIOKEHHUS BOIIPOCOB; B OTBETE MPOCIICKUBACTCS YETKAs CTPYKTYpa,

JIOTHUYECKas MOCIeA0BATEIbHOCTD, OTPaXKaroIlasi CyIIHOCTh PACKPBIBAEMBIX I10-
HATHA, TCOpUH, SIBJICHHUNA. 3HAHKE TI0 TPEAMETY ACMOHCTPUPYETCS Ha (OHE IMo-
HUMAaHHUS €ro B CUCTEME JaHHOW HaYKH U MEXAUCUUIUIMHAPHBIX CBsizeld. OTBET 306amn
M3JI0KEH JIUTEPATYPHBIM SI36IKOM C HCIIOJIb30BAaHUEM COBPEMEHHOM T'MCTOJIOTH-
YECKOH TEPMHHOJIOTHH. MOTYT OBITH OMYIIEHBI HETOUCTHI B ONPEACICHUN 110~
HATHHA, UCTIPABIICHHBIE CTYICHTOM CaMOCTOSATENBHO B Mporiecce oTBeTa.(3amaua
OIIK-1 pelIeHa MpaBUIbHO, IPUBEIEHO MOJHOE PEIICHUE C MOSICHEHUSIMU U B COOTBET-

CTBHUH C OOIIECIPUHSITHIM aJITOPUTMOM).
TK-16 JlaH noaHbBIN, pa3BEpHYTHIA OTBET HA MOCTABJIEHHBIN BOIPOC, TOKAa3aHO YMEHUE
BBIJIEIIUTh CYILIECTBEHHBIC 1 HECYIIIECTBEHHBIE IPU3HAKH, TIPUIUHHO-
CJIeICTBEHHBIE CBsA3U. OTBET YETKO CTPYKTYpPHPOBaH, JIOTHUCH, U3JI0XKEH JINTE-
paTypHBIM S3bIKOM C HCIOIb30BAHUEM COBPEMEHHON TMCTOJIOTNYECKON TEPMHU- 24621
HOJIOTHH. MOFyT OBITh JOIMYyHICHBI 2-3 HETOYHOCTH WJIM HE3HAYUTEIbLHbBIE
OIIUOKH, UCTIPABJICHHBIC CTYICHTOM C IOMOIIBIO TpernoaBarens.( 3axaqa pe-
IIeHa PaBUIILHO, BHITYIIEHB! HEOOXOIUMBIE TOSICHEHHS, 0(OpPMIIEHHE HE COOT-
BETCTBYET OOIICHPHUHATOMY JITOPUTMY).

I[aH HCIO0CTAaTOYHO IIOJIHBIA B HCIO0CTAaTOYHO paSBCpHyTLIﬁ otBeT. Jloruka u

1806an
TMOCJICJ0BATCIIbHOCTD U3JIOKCHUA UMCIOT HAPDYUICHUS. I[OHyIIIeHLI OIIMOKHU B
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PaCKpBITHN MOHATHH, ynoTpeOieHnn TepMUHOB. CTyIeHT He crioco0eH caMo-
CTOSITEJIBHO BBIJICIHUTH CYLIECTBEHHBIE U HECYIIIECTBEHHbBIC IPU3HAKU U MIPH-
YHHHO-CJICJICTBEHHBIC CBSI3H. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHHE pac-
KPBITh 3HaUCHKE 000OIICHHBIX 3HAHUI HE T0Ka3aHo. PeueBoe ohopmiicHme
TpebyeT MompaBok, Koppekiuu.(3aadya penieHa HeBepHo B pe3ybTaTe JI0Mmy-
IICHHBIX OMIMOOK. X0 penieHus BEPEH).

uau

uau

OTBeT MpeCTaBIseT COO0 pa3pO3HEHHbBIC 3HAHUS C CYIIECTBEHHBIMHU OIIMOKA-
MH TI0 BOIIpoCy. [IpHCYyTCTBYIOT (pparMeHTapHOCTh, HEIOTHYHOCTD H3JI0KCHUSL.
CTyIeHT He 0CO3HAET CBsI3b 00CYKIAEMOT0 BOIPOCa IO OWJIETy C APYTHMHU
00BEKTaAMH JUCIUILTHHEL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3AIMS U JI0OKa3a-
TEJILHOCTD U3JIOKEHUs. Peub HerpaMoTHast, TEPMUHOJIOTHSI HE UCTIONB3YETCH.
JIONIONHUTENBHBIE U YTOYHSIOIINE BOPOCHI MPETOIaBaTENs HE MPUBOIAT K
KOPPEKIIUH OTBETa CTyJIeHTa. 3aa4a pelieHa HeBEPHO.

OTBeT Ha BONPOC MOJHOCTBIO OTCYTCTBYET. OTCYTCTBYET pEIICHNE 3aJauH.

OTKa3 OT OTBETA

[Tepcnaua sx3a-
MeHa

6.3. MeTonnueckne MaTepHaJibl, ONpe/eisiioline NpoueIypbl OlleHUBAHUSA

XapakTepuCcTHKH
Nnpoueayphbl

Bun npoueaypsl

OK3aMCH

ens npouemypsl

BBISIBUTH CTeTICHb ChopMupoBaHHOCTH KoMreTeHuu OITK-1,
I1K-16

JlokanbHbIE aKTHI BY3a,
periIaMeHTUpYIOIIe
MIPOBEJICHUE MPOLIETYPbI

[lonoxxeHne O NPOBENCHUM TEKYLIETO KOHTPOJIA YCIEBAEMOCTH U
MPOMEKYTOUHOM aTrTectanuu oOyuatommxcsi CBOY, Bepcus 2.0,
yTBepkJieHO pektopoM CBDY 15.03.2016 1.

[onoxenue o 6amtbHO-peTHHTOBOM cucteme B CBDY Bepcus
4.0,ytBepxkaeno 21.02.2018 r.

CyObeKTbl, Ha KOTOPBIX
HarmpasJIeHa polerypa

CTYJEHTBI 3 Kypca clieluanuTera

[Tepuon npoBenenus
MIPOLIETYPHI

3UMHSSA YK3aMEHALIMOHHAS CECCUS

TpeboBaHwMsI K TOMEIICHHUSIM H
MAaTEPUATbHO-TEXHUYECKUM
cpencTBam

Kao6uner (A506)

TpeboBanus kK GaHKY
OLICHOYHBIX CPEJICTB

Onucanue npoBeeHUs
IPOLE Iy PhI

DK3aMeH MpPUHUMAETCS B YCTHOUW (opme mo Ouneram unu B Gopme
TECTUPOBaHUS. DK3aMEHAIIMOHHBIA OWJIET TI0 TUCIMIUIMHE BKIIIOYACT
JIBA TEOPETUYECKHX BOIpOCa W MpakTUYecKoe 3ajaHue. Bpems Ha
MOJrOTOBKY — | aCTpOHOMHMYECKHUI Yac.

Ixansl oeHUBaHUS
pe3yJIbTaTOB

[IIxana oneHNBaHUA Pe3yJIbTATOB NpuBeAeHa B 11.6.2. PITJI.

Pesynbratsl npouenypst

B pesynbrare cnaum Bcex 3amanuii 1ast CPC cTyneHTy HE0OX0auMo
HaOpaTh 45 6aI0B, 4TOOB! OBITH TOMYIIEHHBIM K 9K3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepevyeHb OCHOBHOM M /IONOJTHUTEJIbHON YU4eOHOM JIUTEPATYPbl, HEOOXOAUMOM 1151
OCBOCHMSA THCHUTIIHHBI

No Hamiane Kon-Bo B OJEeKTPOHHBIE Kon-Bo
w ABTOp, Ha3BaHUEe, MECTO U3JIaHUs, U3/a- rpuda, Bu 6H6H-TH(¢)) U3JaHus: TOUYKa CTyaCH-
TEJILCTBO, TOJl U3/TIaHMA, BUI B XapaKTCpH- rpuda CBOY A0CTyIa K pECypCy TOB
CTHKA WHBIX HH)OPMAIIMOHHBIX PECYPCOB (HaMMEHOBaHME
5BC, OB)

1 OcHoBHas JIUTEpaTypa
1. bBenos, I'. B. TepmoauHnamuika B 2 4. https://www.biblio- 40
Yactp 1 : yueOHUK M NMpakTUKyM 118 akaze- | YMO BO online.ru/book/82DC73D
Muueckoro Oakanaspuara / I'. B. beno. — 6-8033-49E9-AFB5-
2-¢ w3x., uctp. u gon. — M. : 3patenbcTBO 70DE4E9C7ACS
FOpaiir, 2016. — 264 c. (OBC FOPAIIT)

1 2. benos, I'. B. Tepmoaunamuka B 2 4. | YMO BO https://www.biblio- 40
Yacts 2 : y4eOHUK W MPAKTHKYM IS aKajie- online.ru/book/113837C
Mudeckoro Oakaigaspuara / I'. B. BemoB. — E-BDDD-4E79-A4FA-

2-e U311, uctp. u gon. — M. : 3narenscTBo B30D63956946
FOpaiir, 2016. — 248 c. (3BC IOPAIIT)

2 3. Epodees, B. JI. Teriorexuuka B 2 T. YMO BO https://www.biblio- 40
Towm 1. TepmonuHaMuKa U TEOPHS TEILIO00- online.ru/book/0F27B61
MeHa : yu4eOHUK JuIs OaKajlaBpuara 1 Maru- 2-D9AB-42AB-9FF5-
crpatypsl / B. JI. Epodees, A. C. TIpsxuH, F7AS51E849C7A
I1. 1. Cemenos ; mox pen. B. JI. Epodeena, (3BC IOPAMT)

A. C. Ilpsxuna. — M. : 3naTenscTBO
HOpaiit, 2016. — 308 c.
JonoHuTeIbHAN JIUTEPATYypa

1 4. Epodees, B. JI. Termorexnuka B 2 T. YMO BO https://www.biblio- 40
Tom 2. DHepreTnveckoe UCIOIb30BAHUE online.ru/book/6A59346
TEIUIOTHI : YIeOHHK [T OaKkalaBpuaTa u 5-8021-4362-9D54-
Maructpatypsl / B. JI. Epodees, A. C. Ips- 19662A1CBF75
xuH, I1. I. Cemenos ; mox pen. B. JI. Epo- (OBC FOPAIIT)
¢eesa, A. C. [Ipsixuna. — M. : U3narens-
ctBo FOpaiir, 2016. — 198 c.

2 5. Jlykanun B.H., llatrpoB M.I"., Kamdpep | MO PD 53 40
I""M. u ap. — TeruorexHuka: Yued. 1uis By-
soB/mof pea. B.H. Jlykanuna. — M.: Beicr.

IIIk. 2009, - 671c. : un.

Ilepuoanyeckue KypHaIbI
1 «["OpHBIi1 )XypHaD» €XKETOAHO 40
2 «I"opHoe neno» €XEeroiHo 40
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https://www.biblio-online.ru/book/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8
https://www.biblio-online.ru/book/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8
https://www.biblio-online.ru/book/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8
https://www.biblio-online.ru/book/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8
https://www.biblio-online.ru/book/113837CE-BDDD-4E79-A4FA-B30D63956946
https://www.biblio-online.ru/book/113837CE-BDDD-4E79-A4FA-B30D63956946
https://www.biblio-online.ru/book/113837CE-BDDD-4E79-A4FA-B30D63956946
https://www.biblio-online.ru/book/113837CE-BDDD-4E79-A4FA-B30D63956946
https://www.biblio-online.ru/book/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A
https://www.biblio-online.ru/book/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A
https://www.biblio-online.ru/book/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A
https://www.biblio-online.ru/book/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A
https://www.biblio-online.ru/book/6A593465-8021-4362-9D54-19662A1CBF75
https://www.biblio-online.ru/book/6A593465-8021-4362-9D54-19662A1CBF75
https://www.biblio-online.ru/book/6A593465-8021-4362-9D54-19662A1CBF75
https://www.biblio-online.ru/book/6A593465-8021-4362-9D54-19662A1CBF75

URL:

Ilepeuenv pecypcos ungopmayuonno-menexommynuxkayuonHou cemu "Unmepnem”,
HeoOX00UMbIX 0151 0C80EHUSL OUCYUNTUHBL (MOOYI5)
T'opraoe aemno. MHDOpMaIMOHHO-CITPABOYHBIN CAHUT O TOPHOH MPOMBIIUICHHOCTH

http://www.mwork.su

Caiit MuHMCTEpCTBa MPOMBILILIEHHOCTH U 3HepreTuku PO HoBoctu n HopmaTuBHas 0a3a mnpo-
MBILLIJIEHHOCTH U SHEPIreTUKU

URL:

http://www.minenergo.gov.ru

Caiit Poctexnanzopa P® Matepuaiibl o 6€301MacHOCTH B TOPHOM NPOMBIIUIEHHOCTH

URL:

http://www.gosnadzor.ru

Kazaxcranckuii ropHo-nipomblinieHHbIH nopTtan. Cebuiku Ha IHTepHET-pecypcehl 10 TOpHOU TeMa-

THUKE

URL:

http://www.mining.kz

VYroneaserii nopran URL: http://rosugol.ru

Bricuiee ropHoe o0pazoBaHue: HHTEpHET NopTaji. YuyeOHO-MeToandeckoe oobeauuenue BY3os PO

1o obpazoBanuio B obmactu ropuoro aena URL: http://www.fgosvo.ru
Catimvl HCypHAIO8 NO 20PHOU meMamuke.

VYroxe URL: http://www.rosugol.ru/jur_u/ugol.html
Topueriii xypran URL: http://www.rudmet

['opHas npoMBIIIIIEHHOCTH

URL:

http://www.mining-media

T'oproe obopymoBanue u 3aekTpomexannka URL: http://novtex.ru/gormash
I'mokayd URL: http://karta-smi.ru

9. Onucanne MaTePUAJIbLHO-TEXHUYECKOH 6a3bl, HEOOXOIHMMOT /IIsl 0CYIIeCTBJIEHUS 00pa30-
BaTeJILHOTO NMPOIecca Mo TUCHHILTHHE

Ne i/

HanmeHoBaHHe TeMBI

Buabl yueoHoii pa-
00THI (J1eKI M,
NPaKTUY. 3aHATHS,
CeMHHApBI, J1a00-
pat.pad.)

HaunmeHoBaHue crienu-

AJIM3UPOBAHHBIX Ay~

TOpuii, KaOMHETOB, Ja-
Ooparopmii 1 np.

Ilepeyennb 0cHOB-
HOT'0 000py/10BaAHMSA
(B T.4. ayAn0-, BU-
aeo-, rpauyeckoe
COINIPOBOKIEHME)

Yemanoeounas nexyus — OcHo-
BBl TEPMOJUHAMHKH

Jlexmus

Brenenne B TepMOAMHAMUKY .
OcCHOBHBIE CBOMCTBA U Mapa-
METPBI COCTOSIHHAS TEPMOINHA-
MHYECKUX CUCTEM, U 3aKOHBI
peoOpa3oBaHMs SHEPTUH.

Jlekuus, npaktuye-
CKHE 3aHSITHUSA

TepMoauHAMUYECKHE TTPOIIECCHI
Y OCHOBBI X aHajn3a

Jlekuus, nmpakTuye-
CKHE€ 3aHATHS

TepMOI[I/IHaMI/IKa IIOTOKa

.HCKIII/IH, npaKkTuye-
CKHE 3aHATUA

ONEeMEHThl XUMHYECKOU TEpMO-
IUHAMUAKA

Jlexuusi, npakTuye-
CKHE€ 3aHATHS

TemmooOMeH U MaccooOMeH

Jlekuus, nmpakTuye-
CKUE€ 3aHATHS

Meronpl ananmm3a 3¢ HEKTHBHO-
CTH TEPMOAVHAMUYCCKUX IIPO-
IIECCOB TOPHOTO MPOU3BOJICTRA H
YIpaBJICHUS WHTEHCUBHOCTH
oOMeHa dHepruei B Hux

Jlekuus, nmpakTuye-
CKHC 3aHATHUA

A506
AS511

IIpoexTop, npe3eH-
TaIIH, KOMITBIOTEP

[Ipoexrop, npe3en-
TalWH, KOMIIBIOTED

IIpoekTtop, npe3eH-
TaIlH, KOMITBIOTEP

IIpoexTop, npe3eH-
Taluu, KOMIIbIOTED

IIpoexTop, npe3eH-
TalllU, KOMIIBIOTEP

IIpoekTtop, npe3eH-
TaINH, KOMIIBIOTEP

Jlekuus, nmpakTuye-
CKHC 3aHATHUA
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http://www.mwork.su/
http://www.minenergo.gov.ru/
http://www.gosnadzor.ru/
http://www.mining.kz/
http://rosugol.ru/
http://www.fgosvo.ru/
http://www.rosugol.ru/jur_u/ugol.html
http://www.rudmet/
http://www./
http://novtex.ru/gormash
http://karta-smi.ru/

10. Iepeyenb MHPOPMANMOHHBIX TEXHOJIOTHA, HCMOJIb3YyEeMBIX MPH OCYIIECTBIEHUH
o0pa3oBaTe/IbHOIO NMpouecca No JMCUHILINHE, BKJIIOYAs NepedeHb MPOrpaMMHOro obecneyve-
HUS 1 ”HPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

10.1. Ilepeyerp HHPOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPH OCYIIECTBICHUH 00pa-
30BaTENIBHOTO MPOIEcca M0 JUCIUIUIINHE
[Tpu ocymiecTBieHNH 00pa30BaTEIBHOTO MpOIecca M0 AUCIHUIUIMHE HCIIOIB3YIOTCS CIeIy-
I0IIMe NHPOPMALMOHHBIE TEXHOJIOTHH:
®  JCIIOJIb30BAHME HA 3aHATUAX AIICKTPOHHBIX U3AaHUN (YTCHUE JIEKINH C UCTIOIB30BaHUEM
CllaiiI-pe3eHTalni, 3JIEKTPOHHOTO Y4eOHOro MocoOus), BUACO- U ayJuoMaTepualioB
(uepe3 UntepHer);

e OpraHu3anus B3aMMOJCHUCTBHS C 00YUYAIOIIUMHUCS MOCPEICTBOM SJIEKTPOHHOM TOYTHI U
CZ10 Moodle.

10.2. [lepeuens mporpaMMHOTO 0OecTeyeHHs
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. Tlepeuenb HHOOPMAITMOHHBIX CITPABOYHBIX CHCTEM
http://www.mining-enc.ru/
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JUCT AKTYAJIM3AIIMUA PABOYEHN MPOI'PAMMBI TUCIUITIUHBI

b1.523Temiorexunnka

YueOHsIii
roj

Buecennrle n3aMeHeHus

[IpenonaBarenb
(®HO)

[IpoTokon 3acenanust
BBIITyCKatoIIeH Kade-
pui(naTa,Homep), PO
3aB.kadepoi, TOIICh
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