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1. AHHOTAIMA
K paboueil mporpaMmme JUCLUIUINHBI
b1.0.20 Tensiorexuuka
Tpynoemkoctsb 4 3.e.
1.1. llesq1b 0CBOCHUSI M KPATKOE COAEPKAHUE JUCHUIIIMHBI
L]env:opMHUpOBaHUE Yy CTYAEHTOB 3HAHUM, YMEHUH U HaBBIKOB B 00JIACTSIX EATEIbHOCTH TEll-
JOTEXHUKH 1715 obecrieueHus 3pPpeKTUBHOCTH POU3BOJICTBEHHON U IPYTHX BUIOB
NeSITebHOCTH;IaTh HEOOXO0AUMbIE HH)KEHEPY CBECHHS O XapaKTepe TeMJIOTEXHUYECKUX
IPOIIECCOB, UX (PU3MYECKMX OCHOBAX M METOJaX pacyera.
Kpamxoe cooeporcanue. Ilpenmer ternotexHuku. CBsA3b ¢ ApyrUMHU OTpaciasiMu 3HaHUuH. OCHOBHbBIE
NOHATUS W OmpeneNieHus. TepMOoAMHAMHUKa: CMECH pabodMx Tell, TEIJIOeMKOCTb, 3aKOHBI
TEPMOJMHAMMKH, TEPMOAMHAMHUYECKHE TMPOLEecChl M IMKIbL, peajbHble Ta3bl W  Mapsl,
TECPMOANHAMHKA IMOTOKOB, TCpMOI[I/IHaMI/I‘ICCKI/Iﬁ aHaJIn3 TCIINIOTEXHHUYCCKHUX YCTpOfICTB, (1)213OBBIG
nepexo/bl, XUMUYecKas TepMOoAMHaMuUKa. Teopus TernooOMeHa: TEIIONPOBOJHOCTh, KOHBEKIIMS,
U3JIy4YeHUE, Telulonepenadya, HWHTCHCHUKAUs  TerutooOMeHa. OCHOBBI — MaccooOMeHa.
TennomaccooOMeHHble  ycTpoiicTBa. TommmBo M OCHOBBI TOpeHHUs. TeruioreHepupyromnme
YCTpOICTBa, XOJOAWIbHAs W KpUOTeHHas TexHHKa. [IpuMeHeHue Ttemnorel B oTpaciau. OxpaHa
okpy»xatouieii cpeapl. OCHOBBI 3HeprocOepexeHus. BTopuuHble >HEpPreTHYECKUe pPeCcypChl.
OCHOBHBIE HaNpaBJICHUS] SKOHOMUHU SHEPTOPECYPCOB.
1.2. ITepeyeHb NJIAHNPYEMBIX pPe3yJIbTATOB 00y4eHUsI MO AUCHMIINHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH pPe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI

HaumenoBanue ITnanupyemsie HaumenoBanue OneHouHble
KaTeropuu pe3yJIbTaThl OCBOCHUS HAHJAKATOpa [Inanupyemslie cpencTaa
(Tpymmbn) TIPOTPaMMEI JOCTIKEHUS pe3yIbTaThl 00yUeHHS
KOMIIETEHIIUHN (comeprkaHue U KOJIBI KOMIIETEHIIUHN 0 JUCIUILJINHE
KOMITETEHITHH)
TexHnueckoe OIIK-14 OIIK-14.1 3nameo: Konmponvnas
npoekTrpoBanue | Criocobex -ocywecmeiiem -OCHOBHBIC 3aKOHBI paboma
pa3pabatbiBaTh epamomioe TEPMOAUHAMUKY U IK3amen
MPOEKTHBIE ucnonbsoéanie HanboJiee BayKHbIE
VHHOBAIlHOHHBIE COBpEMENHBIX WX CJIEJICTBUS;
mexHoa02ul 071
peuieHus 1o -MECTO U NIPUYHUHBI
cbopa ungop-
SKCIUTyaTalHH- mayuy, o6patomiy | BOSHAKHOBEHH
OHHOM pa3Belke, u unmep-npemayuy | PA3THIHBIX TEILIO-
noOblue, me- nonyuennvix skcne- | 1 MACCOOOMEH-HBIX
pepaboTKe TBEPABIX | pumenmanshbix IIPOLIECCOB;
MOJIE3-HBIX OQHHBIX, -OCHOBHBIC BHIBI
HCKOIIAEMBIX, TEIJIOBBIX MAaIlUH
crpou-tenbetBy U | OIIK-18.6 (nBuTarenn
JKCIUTyaTalluu -ucnonvsyem BHYTPEHHETO
MO/I3EMHBIX FAKOHBI MEXAHUKY, | cropaHwusl,
00BEKTOB; MEPMOOUHAMUKIL U XOJIOAWIIbHBIE
Uccnenosanne | OIIK-18 HACKIMPOMEX-HURLL | 1o B,
6 ceoell
Crniocoben npogeccuonanbhoil TypOUHHBIE
y4acTBOBATh B desmenbHoC, YCTaHOBKH) U
HCCIIEIOBAHUAX npumensiem ux 6 TEII000OMEHHBIX
00BEKTOB meopemudecKux u ar-maparTos.
poeCCUOHANIBHON | sxcnepumer- Ymemo:
JEATEIb-HOCTH U UX | MAIbHbIX -IIPUMEHSATH 3aKOHBI
CTPYKTYPHBIX UCCNIEO0BAHUAX. TepMOJANHA-MUKU
3JIEMEHTOB JUISL OLICHKHU
[1apaMeTpPoOB TeX-




HUYCCKUX CUCTEM
MIPU PA3JINY-HBIX
buzHIeCcKux
YCIIOBUSIX;
-IIPOBOJTUTH
pacueThl TeII0BOTO
pe-KuMa B TeJISIX
ONITUMHU3AIINH DJIe-
MEHTOB
TEXHUYCCKHUX
CHUCTEM;
-OCYIICCTBIISTh
BBIOOP MaTepHaioB
111 00ECTICUCHHUS
TETIOBOM 3aLUATHI
00BEKTOB
COBPEMEHHOM
TEXHUKH.

Braoemy:
-1abopaToOpHBIM
000pyTI0BaHUEM TIO
OTIPEICIICHUIO
OCHOBHBIX
TEIUIOBBIX XapaK-
TEPHUCTHK BEIECTBA
- TETUIOEMKOCTH,
TEILIOPOBOAHOCTH.

1.3. MecTO JUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

HNunexc HanmeHnoBanue Cemectp | Haekchl 1 HAMMEHOBAHUS YUCOHBIX TUCIUIUINH
NUCHUTLINHEBI nu3yue- (Monyneil), IpakTUK
(Momyst), HUSA JUTSL KOTOPBIX
Ha KOTOPBIE OTTUPAETCS .
MIPAKTUKU . Co/IepKaHue JaHHOU
coJiepKaHue JaHHOU
JTUCITUTLIAHBL (MOJTYJIS)
JTUCITUTITUHBI (MOTYJIs) N
BBICTYTIAET OMOPO
51.0.20 TennorexHuka 6 b1.0.18 ®usuka b1.0.31 Texnomorusa u

0€30MacHOCTh  B3pBIB-
HBIX paboT

1.4. SI3bIK npenogaBaHMs: PyCCKUIL.




2. O0beM AUCHUIIMHBI B 3a4€THBIX ¢IMHUIIAX € YKA3aHUEM KOJIUYeCTBA aKaJAeMHYeCKUX
4YacoB, BblJIeJEHHbIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojasaresieM (110 BUIaM
yueOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PA00Ty 00y4aromuxcs

Brimucka n3 yaeonoromnanarp. C-I'J1-24(OIT1, M]):

Kox u Ha3BaHMe AMCUUIUIMHBI IO YYeOHOMY IIaHY

b1.0.20Temorexuuka

Kypc n3ydenus

3

Cemectp(bl) U3yUYEHHUS

6

dopma IpoMeKyTOUHON aTTeCTaluH (3aueT/3K3aMeH)

9K3aMCH

KoHTpoipHas pabora,ceMecTp BBIITOTHCHUS

6

Tpynoemkocts (B 3ET)

43ET

TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.:

144

Nel. KonrakTHasi pabora o0y4aromuxcs ¢
npenoaasareaeM (KP), B yacax:

O06wem aynutopHoit | Br.u. ¢

paboThl,
B Hacax

MIPUMEHEHUEM
JOT umu 301, B
gacax

O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.):6 cem.

51

1.1. 3aHsTHS JIEKIMOHHOTO THMA (JEKIHK) 6 CeM.

16 -

1.2. 3aHSTHS CEMUHAPCKOTO TUIA, BCETO, B T.4.:

- ceMHHaphl (MPaKTUYECKUE 3aHATHUS, KOJJIOKBUYMBI T.I1.)

- 1abopaTopHbIe pabOTHI

16 -

- IPAKTUKYMBI.

16 -

1.3. KCP (KOHTpOJIb CaMOCTOSTENBHOM paboTHI,
KOHCYJIbTAIINH )6 CeM.

[IpodeccronanpHasi TOATOTOBKA

Ne2. CamocrosiTtesibHas padora odyuaromuxcs (CPC)
(B yacax)6 cem.

66

Ne3. KosimuecTBO 4acoB Ha IK3aMeH (IIpU HATTMYUHU
9K3aMEHa B YUYCOHOM IIJIaHe) 6 ceM.

27

1 Yka3pIBaeTcs, €Clii B aHHOTAIMK 00pa30BaTeIbHON MPOrpaMMBl 110 MO3HINH «CBEAECHHS O IPUMEHECHUN

JUCTAaHIMOHHBIX TEXHOJIOTHH 1 SJICKTPOHHOI'O O6y‘-I€HI/IH>) YKa3aH OTBET «Aa».




3. Conepmalme AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 10 TEMaM € YKa3aHHUEM OTBECJICHHOI'0 HA
HHX KOJIHYECTBA aKaJeMHU4YE€CKHUX YaC0B U BUAO0B y'—IeﬁﬂbIX 3aHATHH

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

KonTakTHas pa60Ta, B Hacax
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6 cemecmp
1.BnakHblil BO3IyX U €T0
XapaKTEPUCTUKU 11 1 - - - - - - - 8(TP,IIP)
COCTOSTHHSI.
2.TepmouHaMU4€ECKHE
npoueccel. TepMoauHamMu 11 1 - - - 2 - - - 8(TP,ITP)
Ka ITOTOKa
3.2O1eMeHThl XUMHUYECKOU 12 5 i i i ) i i i i 8(TP.ITP)
TEPMOTMHAMUKHU
4 TennooOMeH u 8(TP,I1P,
MaccooOMeH 1412 - ) -2 4 JIP)
5.Metoibl aHanu3a
s dexTuBHOCTH
TEPMOJUHAMHYECKHUX
MPOIIECCOB TOPHOTO 20 |4 i i i 4 i 4 i 8(TP,IIP,
MPOU3BOJACTBA U JIP)
YIIPaBICHUS
WHTCHCHUBHOCTH OOMEHa
SHEpPruer B HUX
6.IIpombInIeHHBIE 4 8(TP,ITP,
18 - - - 2 - 4 - -
KOTEJIbHBIE YCTaHOBKH. JIP)
7.2OHepreTuyecKue u
9KOJIOTUUECKHE 8(TP,ITP,
poGIeMbI 842 - |- o A e R JIP)
HCIIOJIb30BAHMS TCILIOTHI
KonTponbHas pabora 13 3 10
DK3aMeH 27 |- - - - - - - - - 27(9)
Hroro 144 16 |- - - 16 |- 16 |- 3 66(27>)




IIpumeuanue: IIP-npaktuueckue padoTel; JIP - maGopatopubie paboTel; TP- Teoperwdeckas MOATOTOBKA; Kp —
BBINOJIHEHHE KOHTPOJIbHOM padoTsl; PI'P — pacueTHo-rpaduyeckas pabora.

3.2. Copep:xaHue TeM NPOrpaMMBbl AU CHHUIIIMHBI
6 cemecmp

Tema 1.Bi1akHbIN BO3AYX M €r0 XapaKTePUCTHKH COCTOSIHHSA.

Beeoenue. Ocnoeuvie nonamusi u onpeoenenus. Hzomepmuueckuti, uU300apHblll, U30XOPHLIL
aouabamuwlii U NOJUMPONHBIL NPOYECCHL.

Pacuem u ananuz usmenenus mepmoouHamuieckux napamempos npu ux medeHuu.

Oyenxa napamempos COCMOSHUA — MEPMOOUHAMUYECKUX — cucmem U d¢hghekmusHocms
MePMOOUHAMUYECKUX NPOYECCO8.

Kpyeoevie npoyeccor (yuxnwt).[{ukivt mennoswvix mawun. KIT/[ u xonoounvrwiti ko3gpuyuenm.
Tema 2. TepMoanHAMHIYECKHE MPOLECCHI M OCHOBBI X aHAJIH3A

TepmMoauHaMHUKa NOTOKA.

H3zomepmuyeckuil, u306apHblil, U30XOPHBIU A0UAOAMHBII U ROJAUMPONHBLI NPOYECCHL.

Pacuem u ananuz usmenenuss mepmoouHamuuecKux napamempos npu ux medeHuu.

Oyenka napamempos CcOCMOAHUA — MEPMOOUHAMUYECKUX — cucmem U  dpgpekmuenocms
MEPMOOUHAMUYECKUX NPOYECCOB.

Kpyzosvie npoyeccol (yuxnot). Luxivt mennosvix mawun. KIT/[ u xonoounvhwiii koagpuyuenm.
Iapamempul 2aza 6 nomoke u nPu €20 MOPMOHCEHULL.

Pacnonazaemas paboma u ckopocms ucmeuenus.

Conna u ouggysopui, 301cexmopeol.

Hpoccenuposanue 2azo6 u napos.

Tema 3. J1eMeHTbI XMMH4YECKON TEPMOAUHAMMKH

Tepmoounamuueckoe pagrnosecue 6 00HOPOOHBIX U CIOHCHBIX CUCTHEMAX.

Xumuueckue peakyuu u menyogvie 3¢)ghexmai.

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

Tema4. Ternuioo0MeH U MaccooOMeH

Pacuem nokasameneii u napamempoe meniooomena npu nepeHoce menjiomsl U 6ewecmad.
Cnocobuvl ynpaenenusi napamempamu meniooomena. TennoobmeHnHvle annapamvl U UxX Munwl.
Tennosoti s¢hghexm.

Ananuz mepmoOuUHAMUYECKUX npoyeccos u pacuem nokasamenel u napamempos meniooOMeHHO20
npoyecca npou3eoo0cmaa 600saHo2o napa. ST — ouazpamma.

Mawunot ons cocamus u pacuupenus 2azos. Komnpeccopul. L{uknbl xon00unbHblx mawun. L{uxn
menno6ozo nacoca. L{uxnvl nopwnesvix [[BC. L{uxknvl 2a30mypOuHHbIX U peaKmusHbIX 0guzamernetll
TemaS.MeTtoab! aHau3a 3P PeKTUBHOCTH TEPMOIMHAMHYECKHUX MPOLECCOB FOPHOI0
NMPOU3BO/JCTBA U YIPABJIE€HUS HHTEHCUBHOCTH 00MeHA dHeprueil B HUX
IIpoyeccvl mennonepenoca 6 maccuse 2OPHHIX NOPOO.
Jledonopoouvie ocpaicoeHus.

Tepmoounamuyeckue napamempuvl NPoOYecca NOOIEMHOU 2a3uduKayuu meepoo2o Mmoniusd.
Tepmoounamuxa npoyecco no03emMHoU eazugurkayuu

Tema6. [IpoMbll/IeHHbIE KOTEJbHbIE YCTAHOBKH.

Ilaposvie u sooozcpetinvie komavl. TenioHocumenu.

Tonauso u ezo pacxoo.

Dxennyamayus KOmenrbHuIX YCMAHOB0K U 3auuma oKpysicaroujell cpeobi.

Tema7. JHepreTudecKue U IKOJOTHYeCKUe MPOHIeMbl UCTOJb30BAHUS TEMJIOTHI

Ocnogbl sHepaochbepediceHus.

Bmopuunsie snepeemuueckue pecypcbi.

Bo3o6Ho615eMble UCOYHUKU DHEPSUU.

Duepeemuueckue u sKoa02udecKue nPooLeMbl UCNOIL30BAHUS MENIOMbL 8 20PHOM Oejle.



3.3. ®opmbl 1 MEeTOAbI NIPOBEACHHS 3AHATHI, IPUMEHsAeMble Yy4eOHbICe TEXHOJTOTHU
B nporecce npenogaBanus AMCHUIUIMHBI UCTIONIB3YIOTCS TPAJAULIMOHHBIE TEXHOJIOIUU HapAdY C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMMU.

Yueonvie mexnoJocuu, UCnojb3yemsle 6 06pa306amefsz0M npoyecce

Pa3nen muciuIningbl

Cemec HCHOJ’ILByeMHe aAKTHUBHBIE/ HHTCPAKTUBHBIC Kommuect

P 00pa3oBaTeNbHbIC TEXHOJIOTUH

BO 4aCOB

2.TepmoauHaMUYECKHE
IIPOLIECCHI U OCHOBBI UX
aHaJIn3a.
TepmonnHamuka
IIOTOKA.

3.951eMeHTEl
XUMHUYECKON
TEPMOANHAMUKH

4. TenmnooOMeH u
MaccooOMeH

5.MeTojpl aHaTHU3a

s dexTuBHOCTH
TEPMOTUHAMHYECKIX
MIPOIIECCOB TOPHOTO
MIPOU3BOJICTBA H
yIIpaBJCHUS
HHTEHCUBHOCTH OOMeHa
SHEpPruer B HUX

7.29HepreTuyecKue u
IKOJIOTUIECKUE
poOIIeMbI
WCTIOTb30BaHUS
TCIIJIOTHI

Hroro:

Jlekuuu- npe3eHTaunu
Camonpe3eHTaluu 1Mo JaHHOW TeMe

4n

pelieHue)

Hcnonb3oBanue npe3eHTaluu mpu
MIPOBEICHUH MPAKTHYECKUX PabOT
(anropuTM penieHus 3a1ay, 3a1a4u U X

4mp

2np

BuptyanbHsii 1a00paTOpHBIA TPAKTUKYM
10 TETUIOTEXHUKE

4510

TexHonoruu hopMHpPOBaHUS HAYIHO-
HCCIIE0BATEIBCKOMN NEATEIIBHOCTU

211

61416611

4. Hepeqeﬂb y‘leﬁHO-MeTO)]I/IquKOFO o0ecnevyeHUs AJIA CAaMOCTOSATEIbHOM paﬁDTbl

00y4aroUUXCH M0 JUCHHUIIHHE

4.1 Conepxanune CPC

HaumenoBanue paszaena Tpyno- DOpMBI U METOJIBI
(TeMBI) TUCIUILIMHBI Bux CPC €MKOCTh KOHTPOJIS
(B yacax)

Beeoenue. Ocnosnbie
NOHAMUSL U onpeoeieHus

[ToaroToBka u BEIOIHEHUE
1. Tepmonunamuyeckue

MIPaKTHYECKUX U JTa0OPaTOPHBIX AHaNH3 TEOPETUIECKOTO
MIPOIIECCHI M OCHOBBI HX 8

pabort marepuana(Baeayaut.CPC)
aHanm3a
2. TepmonuHaMUIECKHE ITonroroBka u BBITIOJIHEHHE
npouecchl. TepMoanHamMuka MPaKTUYECKUX U JTa00PATOPHBIX 8
MOTOKA pabot
3.DneMeHThl XUMHIECKOI IToaroToBka 1 BEIOJHEHUE ]

TCPMOJMHAMUKHU

IIPAKTHYECKUX U Ta0OpaTOPHBIX




pabot

KonTponbHas pabora

BrinonHenue u 3ammra

AHau3 TeOPETUIECKOTO
martepuana(Baeayaut.CPC)

8 Odopmienue
KOHTPOJIEHOM paboThI MPaKTUYECKUX 3aJaHUI U
[IOJrOTOBKA K 3allHTe,
4.TenmoodMmen u MmaccoobmeH | [ToarotoBka u BHITOTHEHUE ] (Bueayn.CPC)
TPAKTHICCKUX Koncynbranus no
5.MeTtozs! aHanmu3a ITonroroBka 1 BBIIOJITHEHHE MPAKTHUECKIM PaboTam
3¢ PEKTUBHOCTH MIPaKTUYECKUX (ayut.CPC)
TEPMOJUHAMUYECKUX
HPOLIECCOB TOPHOTO
MPOM3BOICTBA U YIIPABICHHS 8
MHTEHCHBHOCTH OOMeHa
SHEprueu B HUX
6.1TpompblliTIEHHBIE IToaroroBka U BBINOJHEHHE 8
KOTEJIbHBIE YCTAHOBKH MPaKTHIECKUX
7.OHepreTuveckue u [MoaroroBka u BHITOTHEHUE
9KOJIOTHUYECKHE IPOOIEMBI MIPAKTUYECKUX 8
WCIIOJIb30BAHHUS TEIIOTHI
Kontponbnas pabota Brinmonnenne Ko-ponbHON AHanm3 TeOpETHIECKOTO U
paboTsI 10 MIPaKTUIECKOTO
MaTepHaJIOB, IIOATOTOBKA K
3amure (BHeayn.CPC)
DK3aMeH AHanu3 TeopeTHIeCcKoro u
7) MPaKTUIECKOTO
MaTepHaJIOB, IIOATOTOBKA K
sk3ameny(BHeaya.CPC)
HToro 6 cemecTp 66273)
4.2 TlpakTuyeckue padoThbl
HaumenoBanue paznena Tpyno- @DOopMBI U METOABI
(TeMBI) AVCIIUTUIAHEI Bux CPC €MKOCTb KOHTPOJIS
(B yacax)
1. Pacuet kpyroBbix
MPOLIECCOB U aHAJIN3 8
3¢ (HEeKTUBHOCTH TETIOBBIX
MAallvH
2. TepmoarHaMHUUECKUE "
TIPOLECCRI B HACATEHOM BrinonHenye npakTHYECKUX IIpoBepka u 3amura
rasze. Pacuer mapamMeTpos.
3.0npeneneHue paboT B cOOTBETCTBUU ¢ MY IPAKTHIECKUX paboT
[apamMeTpoB
aTMochepHOroBo3IyXa 8
(TeMriepatypsbl, 1aBICHUS U
BIIAKHOCTH).
4. PacueT oObeMa U cocTaBa 8
NIPOLYKTOB T'OPEHMUSL.
HATOT'0 32




4.3 JIabopaTopHbie padoThI

HaunmenoBanue pazngena Tpyno- @OpMBI U METOABI
(TEMBI) AUCIUILIHHBI Bung CPC €MKOCTb KOHTPOJIS
(B gacax)

1.JIabopamopnaa padoma
Nel

Pacuer KPYT'OBBIX 8
IIPOLIECCOB u aHaIu3
3P PEKTUBHOCTH TEIIOBBIX
MalluH

2 Jlabopamopnan paboma
Ne2

TepMoauHamMu4yecKue
IPOLECCHl B HJICAIBLHOM BrmonHenne 1abopaTopHBIX [IpoBepka u 3amura

rasze. Pacuer napamerpos.

pabot B cooTBeTCTBUHU ¢ MY nabopaTopHBIX paboT
3.Jlabopamopnasn

pabomahe 3
Onpenenenue napamMmeTpoB 8
aTMocepHOro Bo3Iyxa
(TeMmiepatypbl, 1aBJICHUS U
BJIQKHOCTH).

4. J/labopamopnas paboma
Ned 10
Pacuet o6bemMa u cocTaBa
MIPOJTYKTOB TOPEHUSI.

UTOTO 34

4.3. KourpoabHas padora(uacts Nel)

HaunmenoBanue pazngena Tpyno- @OpMBI U METOABI
(TeMBI) AVCIUTUIAHBI Bun CPC €MKOCTb KOHTPOJIS
(B yacax)
Nel-7 BrinosiHeHre KOHTPOJIBHOU 3armura
10
paboThI KOHTPOJIbHOM pabOoThI

KontponbHast paboTa BbInonHsAeTcs no BapuaHTaM (21 Bapumant). Kaxxaplii BapuaHT KOHTPOJIbHON
paboTHI COEPKUT 6 3a/1ad.

Ipumepuvr sapuanmos pabomut:
BAPUAHT 1

1. B cocyne oosemom V' = 30 1 comepkutcsa uacanbHblid Ta3 npu temmneparype 0°C. Ilocne
TOTO, KaK 4acTh Ta3a Oblja BBINYIICHA HAPYXKY, AaBJICHHE B COCYJle MOHU3WIOCH Ha Ap =
0,78 atm (0e3 m3MeHeHus Temneparypsl). Haiitu maccy BeimymieHHOTO Ta3a. [[moTHOCTH
JAHHOTO ra3a Mpy HOPMAJIbHBIX ycloBusaX P = 1,3 r/m.

2. Ha xakolil BBICOTE [aBJIICHHE BO3[yXa COCTaBISIET 75 % OT NaBl€HHWs Ha ypPOBHE MOpPs?
Temnepatypy cuutath NOCTOsIHHOM 1 paBHOU 0 °C.

3. OnuH KOHEll CTEPKHS, 3aKJI0YEHHOTO B TEIJIOM30JUPYIOLIYI0 000JI0UYKY, MOAIEPKUBAETCS
npu temneparype 71, a apyroi — npu temmneparype 72. CaM cTepKEHb COCTOMT U3 ABYX




YacTed, IIMHBI KOTOphIX { M {,U TEIUIOMPOBOAHOCTh K HMK,. Haiitn Temmeparypy

MOBEPXHOCTU COMPUKOCHOBEHUS ATHX YaCTEH CTEPHHSI.

4. Ta3 aneron (C3HsO) npu temmeparype 200 °C  wumeer yAenbHYIO TEIIOEMKOCTH IMPHU
MOCTOSTHHOM JABJICHHUH Cpyx =1787 Jx/(kr-K). Onpenenuts y M yIeIbHBIN 00bEM ra3a, eciiu
ero nasienue p = 1,8-10° Ia.

5. Haittu KIIJ umkna KnaneiipoHa, cocrosiiero u3 IByX u3zorepMm 11 = const, 12> = const
(T>T12) u aByx uzoxop V1 = const, V2 = const(V>>V1). Iloctpouts rpaguk HuKIA.

6. Haiitu BeIpaxeHne 111 SHTPOIIMU MOJISl BaH-Jep-BaaIbCOBCKOTO Ta3a (Kak GyHKIHUIO OT 1 u
V). CpaBHUTH C BBIpKEHUEM JJIs SHTPOIHH HUCAILHOTO Tasa.

4.4. KontpoJbHas padora (4acTbNe2)
PacuetHO-Tpadmyeckass paboTa BBIMOJNHACTCS CTYJCHTAMU IO BapuUaHTaM, OIpPEACTIsIEMbIM
npenojasareiieM. B olHOM BapuaHTe MpeAcTaBieHBbl 15 3amay, OXBAaTHIBAIOIIMX BCE U3ydaeMbIe
TeMbl 1o nucuurinHe « Temnorexaukay. Beero 10 BapuaHToB.

3adaua I B npouecce paciiupeHus ¢ ToABOAOM TemoThlQ 1 Kr Bo3ayxa coBepiiaeT
paboty L. Onpenennuts u3MEeHEHHE TEMIIEPATYphl BO3/1yXa B Ipolecce, mpenedperas
3aBHCHMOCTBIO TEINIOEMKOCTH OT TEMIIEPATYPBHI.

Bap. 1 2 3 4 5 6 7 8 9 10
Qx/bx | 120 [ 100 110 90 130 125 120 115 105 85
LxJlx | 90 85 80 75 95 90 70 95 90 65

3aoaua 20npenenutb pacxo]l BO31yXa B CUCTEME OXJIaXKICHUSI TU3€IIsl MOLUTHOCTBhI0 N= 38
kBT, ecnii 0TBOIMMAs TEII0Ta COCTaBIAET 75% MOJIe3HON MOITHOCTH JBUTATENA, a TEMIIEpaTypa
OXJIQXIAIOIIET0 Bo3yXa nosbimaercs Ha 15°C.

3adaua 3 B 3akpbITOM pe3epByape HaXOIWUTCs BO3AyX Npu AasieHuu 730 MM pT. CT. U
temneparypeTl. Onpenenurs, HACKOJIBKO MOHU3UTCA AABICHHE B pPe3e€pByape, €CIU €ro OXJIagUTh
no T2.

Bap. 1 2 3 4 5 6 7 8 9 10

T:°C 30 40 50 35 45 55 60 37 42 46

T2°C 20 36 42 32 40 47 53 30 40 40

3aoaua 4 OnpenenuTs 10 KaKOM TemnepaTypbl HEOOXOIUMO HAarpeTh ra3 Mpu MOCTOSTHHOM
o0bemMe, UTOOBI €ro JIaBJICHUE YBEIMYMIOCH B IBa pa3a, €ClId HayayibHas temneparypa Ti.

Bap. 1 2 3 4 5 6 7 8 9 10

T:°C 12 15 13 14 15 16 17 19 20 18

3adaua 5B pesepByape eMmMKocThio 1M? HaxomutTcss Bo3ayx mnpu aasienun p (Mlla) u
temnepatype T °C. Kak u3MeHHUTCSl TeMnepaTypa U JaBJI€HUE BO3yXa, €CJIM K HEMY mojaBecTu Q
k/[k KoTM4ecTBa TEIIOTHI.

Bap. 1 2 3 4 5 6 7 8 9 10
P MIla 0,5 0,4 0,3 0,45 0,6 0,35 0,55 0,3 0,5 0,35
T°C 20 21 25 19 21 23 22 24 27 25
Q xJIx 275 250 260 265 270 255 245 280 285 275

3aoaua 6 B mwimHape nBUTATENsl BHYTPEHHETO CrOpaHUs B KOHIIE CHKaTUsl aOCOIIOTHOE
nasienue P Mlla u temneparypa T °C. Cropanue roprodeil cMecu MPOUCXOIUT MPU MOCTOSHHOM
o0beme ¢ BoiaeneHreM Q kJlx ternorsl Ha 1 kr cmecu. Onpenenuts p, v, T B LWIMHApPE B KOHILIE
cropanusi 0e3 ydera 3aBHCHMOCTH TEIUIOEMKOCTH OT Temreparypbl. CuuTaTh, YTO HPOAYKTHI
cropaHus 00J1a1al0T CBOMCTBAMH BO3/yXa.
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Bap. 1 2 3 4 5 6 7 8 9 10

P MIla 1,6 1,3 1,2 1 1,2 1,1 1,5 1,4 1,7 1,8

T°C 370 350 355 345 360 365 375 380 355 370

Q xJIx 400 355 300 375 360 380 410 370 350 490

3adaua 71lpu u30xopHOM HarpeBe | Kr Bo3ayxa Temmeparypa mensercs oT Ti1 no To.
OmnpenenuTh N3MEHEHHE YHTPONHMHU M OABOAUMYIO TEILIOTY.

Bap. 1 2 3 4 5 6 7 8 9 10

T:°C 20 30 40 50 60 25 35 45 55 65

T2°C 120 | 130 140 150 160 125 135 145 155 165

3aoaua 8 Ilpu noctossHHOM AaBieHuU (paBHOM 760 MM pT. cT) K | Kr a3oTa, UMEIOLIEMY

temrneparypy 25 °C, noaBoautcs 100 x/[x termorsl. OnpenenuTs HaualbHOE 3HAYCHUE SHTPOITUHU
U ee U3MEHEHHE B MpoLecce.

3aoanue 9 B nuxiie KapHo moaBo TEIUIOTH TIPOUCXOANUT MPU MAKCUMAJILHON TeMIIepaType
T1. Ilone3nas pabora, nmonydaemas B nukie, L. OnpeaenuTs TepMUYECKUNA K.I1.1I., TOJIBOJAUMYIO U
OTBOJUMYIO TEIUIOTY, a TaK)Ke MUHUMAaJIbHYIO0 TemnepaTtypy T2, eciu pabouee Teno — 1 kr Bo3ayxa,
a OTHOCHUTEJIbHOE H3MEHEHHE 00beMa B M30TePMUUECKUX MPOIECCcax paBHo 3.

Bap. 1 2 3 4 5 6 7 8 9 10

T°C 1200 | 1300 | 1250 | 1230 | 1310 1240 1340 | 1320 | 1210 1100

LxJlx | 265 250 255 260 275 270 265 260 255 250

3aoanue 10 Ilpu temneparype 10°C 3 kr BoABbl CMELIMBAIOTCA C 2 KI BOABI MpPHU
temneparype 80°C. OmnpenenuTs BO3pacTaHUE OHHTPONMM U3-32 HEOOPATUMOCTH Ipoliecca
CMEIICHUS, IIPU KOTOPOM TEIJIOTa MEPEXOAUT CaMOIIPOU3BOIBHO OT 00JIee HArpeToro Teiaa K MeHee
HarpeTomy.

3aoaua 11 Ha ckonbKO IpaJycoB MEPErpeT BOASHOMN map, eciau npu gasiaenuu 1,5 Mlla
ero temnepatypa 300 °C? Onpenenuts TEIUIOTY neperpena, eciu HTanbnus napa 3033 k/x/kr.

3aoaua 12 OnpenenuTs TeMNEPaTypy, YACIbHBIA 00BEM, SHTAIBIHUIO KUIISAIIEH BOJBI TIPU
nasienuu 10 MlTa.

3aoanue 13 Temmeparypa BoOIbI, mocTymaromeii B koren, tB = 250 °C, abconoTHOE
napienue B kotie p=10 Mlla. Onpenenuts TEMI0TY, NOABOAUMYIO B KOTJIE ISl TTOTYyYEeHHUS 1 Kr
napa ¢ temnepatypoi t=500 °C.

3aoaua 14 B TennooOMEHHOM ammnapare BEpTHUKaJIbHas IJIOCKask CTEHKA TONIIUHON O MM,
mmHOM | M, u BbIcOTOM h M, BhIMONHEHa M3 cTaiu ¢ KOI()PHUIMEHTOM TEIUIONPOBOJHOCTH AC
B1/(M*K). C omHOI CTOpOHBI OHa OMBIBAETCSI TPOJOIHHBIM BBIHYKJICHHBIM TIOTOKOM TOpSYEH
KUAKOCTU (BOJABI) CO CKOPOCTBIO W M/C, U TeMIleparypod txi (BIadu OT CTEHKH), C JAPYroi
CTOPOHBI — CBOOOTHBIM TOTOMKOM aTMOC(EPHOT0 BO3ayxa ¢ Temmneparypoi tx2°C.

OmnpenenuTs MIOTHOCThH TEIJIOBOTO MOTOKA (. JIydncThIM TermnooOMeHoM npeHeOpeus u3 3a
MaJbIX 3Ha4YCHMH tK1, 1Ko,

Bap. 1 2 3 4 5 6 7 8 9 10

3, MM 3,5 3,0 3,1 3,2 3,6 3,7 3,4 3,5 3,3 3,7

1, M 1 1,1 0,9 0,7 1,2 1,3 0,8 0,9 1 1,4

h, m 0,95 0,80 0,85 0,7 0,75 0,65 0,85 0,90 0,95 0,85

Ac BT/(M*K) 50 45 45 50 40 55 60 45 55 50
w M/c 0,13 0,11 0,12 0,14 | 0,15 0,13 0,12 0,11 0,15 0,14
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tx1°C

140

150 130 145 155 135 120 150

155 125

tx2°C

40 50 30 45 55 35 20 50

55 25

3aoaua 15 ]lo xaxoi Temneparypsl OyaeT HarpeT yriekucinsiii raz CO2 00beMoM Vi, eciu
coO0ImUTh eMy TerioTy Q MpH MOCTOSHHOM, aOCONIOTHOM jaBieHuH. HawampHas Temmepatypa

rasa ti

100 °C. Onpenenutb 00beM Ta3a B KOHIE TpOLECCa, a TaKXKe yJENbHbIE 3HAUYCHUS

BHYTPEHHEHN DHEPI'UH, SHTAIBIIMU U SHTPOIIMH B IIpolecce. TermioeMKOCTh IPUHATh HE 3aBUCSIIECH
Y )

OT TeMIIEPATYPBHI.

Bap. 1 2 3 4 5 6 7 8 9 10
Vi M3 1200 | 1300 | 1250 1230 1310 1240 1340 1320 1210 1100
P MIla 265 250 255 260 275 270 265 260 255 250
Q xJx 700 650 690 720 680 670 660 710 700 690
Kpurepuu oueHku J1abopaToOpHBIX M MPAKTHYECKUX PadoT
N KomnuecTBo
XapakTepHucTruKa OTBETa Ha TEOPETUIECKHIA BOITPOC /
Komnerenmuu HaOpaHHBIX
BBITIOJTHEHUSI IPAKTUYECKOTO 3a/1aHuUs
OaIoB
1.PabGoTa BhITIONTHEHA B COOTBETCTBHH C METOINICCKUMU
yKazaHusIMH. Bcee pa3zaensl v pacueThl COOTBETCTBYIOT TEME. P, JIP
2.01BeT coepKUT HEOOXOUMBIC JAHHBIE U PE3YJIbTATHI P 68_,J'IJ'I
pacyeToB, CTyICHT OPUEHTHPYETCS B paboTe, UETKO U
8g§}g po(hecCHOHATLHO OTBEYAET HA JIOMOJHUTEILHBIE BOITPOCHI.
) 1.PaboTa BBIITOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKazaHusMH. Bce pa3zaensl 1 pacueTbl COOTBETCTBYIOT TEME. IIP. IP
2.0TBeT coepKUT HEOOXOIUMBIE JaHHBIC U PE3YJIHTATHI 4 6;%1
pacueToB, CTyIeHT c1abo opueHTHpyeTcs B paboTte, He Bceraa
npodeccHoHaNbHO OTBEYAET Ha JIONOJHUTENIbHBIE BOIIPOCHI.
1.PabGoTa BhITIONTHEHA B COOTBETCTBHH C METOINICCKUMU IIP. JIP
yKa3zaHusiMH. Bce paszenbl U pacyeTbl COOTBETCTBYIOT TEME. 3 6;%1
2.. AropuTM peuieHusi HapyIleH.
1. PaGoTa BBIIIOJIHEHA B COOTBETCTBUU C METOINYECKUMU
yKazaHUsAMH. Bce pasaensl u pacyeTsl UMEIOT OIIUOKHU U 0 (HOMIB)
TpeOyIOT nepepacueTta. PaboTa BBITTOIHEHA ¢ OITMOKAMU 1 OayoB
TpeOyeT 10paboTKH. .
Kputepun onieHKM KOHTPOJBHBIX padoT
N KomnuecTBo
XapakTepucTrKa OTBETa Ha TEOPETUIECKHIA BOITPOC /
Kowmnerenmuu HaOpaHHBIX
BBITIOJTHEHUSI PAKTUYECKOTO 3a/1aHuUs
OaIoB
1.PabGoTa BbITIONTHEHA B COOTBETCTBHH C METOINYECKUMU
yKkazaHusMH. Bce pa3aensl 1 pacueTbl COOTBETCTBYIOT TEME.
2.0T1BeT coepKUT HEOOXOUMbIE JAHHBIE U PE3YJIbTATHI 300aw10B
OIIK-14 pacyeToB, CTYJECHT OPUEHTUPYETCS B pabOTe, UETKO U
OTIK-18 podecCHoHaNbHO OTBEYAET HA JIOMOJHUTENbHBIE BOMTPOCHI.
1.PaGoTa BBITIOTHEHA B COOTBETCTBUH C METONYSCKUMHU
yKazaHusAMU. Bcee pas3iensl U pacyeThl COOTBETCTBYIOT TEME.
2.0TBeT COoEepKUT HEOOXOIUMbIE JaHHBIC U PE3YJIHTATHI 240amnna
pacydeToB, CTyACHT c1ad0 OpUEHTUPYETCS B paboTe, HE Bceraa
po(eCCHOHAIIPHO OTBEYAET HA JIOMOJHUTEIbHBIE BOIPOCHI.
1. PaGoTa BEIMIOTHEHA B COOTBETCTBUU C METOUYCCKIUMHU
yKa3zaHusiMH. Bce paszienbl U pacyeTbl COOTBETCTBYIOT TEME. 186amioB
2. Anroput™ peuieHusi HapyIieH.
1. PaGoTa BEITIOJIHEHA B COOTBETCTBUH C METOAMYECCKUMU 0 (HOJB)
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yKa3zaHusIMH. Bce pasaensl u pacdyeTsl UMEIOT OIUOKHU U
TpeOyIoT mepepacueTa. PaboTa BBIMOIHEHA C OMTHOKAME U
TpeOyeT NopabOTKH.

0aJUIOB

5. Meroanuyeckue yka3aHus 1Jis1 00y4alOMIUXCS 0 OCBOCHUIO IV CHUTIIHHBI

MeTtonudeckue yka3zaHus JUIs TOMOIIY 00y4JaromuMCs B yCIIEIITHOM OCBOCHHUH JUCIIUILTAHBI B
COOTBETCTBHUH C 3aIJTAHUPOBAHHBIMH BUAAMHU YU€OHON M CAaMOCTOSATEIHLHON pabOThl 00yUYaIOIIUXCSI:
MeTtonudeckue yka3zaHUs K IPAaKTHYECKUM paboTaM.
2. BapuaHTBI KOHTPOJBHBIX PA0OT U METOJAMYECKUE YKA3aHMsI K KOHTPOJIbHBIM paboTam
Metoanueckue ykazanus pazmeniensl B CZIO Moodle:
(OIIN)-http://moodle.nfygu.ru/course/view.php?id=14951
(M) -http://moodle.nfygu.ru/course/view.php?id=14794
PeliTUHIOBBIN perjiaMeHT 1o JUCHHUIJIMHE:

1.

Bun BeimosnHsieMoit yueOHOH paboThI KomnuectBo | KonnuectBo Ipumeuanu
(KOHTPOJIUPYIOIIUE MAaTEPUAIIbI) 6amioB (min) | 6annoB (max) e
Ucenvimanus / Bpems, uac
Dopmvr CPC
6 cemecTp

[TpakTuyeckue padoTh 4x54.=20u. 126. 56.x4=200. | Odopmiecrue B
JlabopaTopHbie pabOThI 4x549.=20q. 120. 56.x4=200. | coorsercteun ¢ MY
AHanu3 TeopeTHuec- 164 ) )
KOro MaTepuaia
KonTponbHas pabora 104. 216. 300.

DK3aMeH 274ac. - 300.

Hroro: 664ac.+274ac..2k3 456. 706.+3006.5k3. MurmMym

45 bannos

6. @OH OLIEHOYHBIX CPEACTB Il MPOBEACHUA MPOMEKYTOYHOM aTTecTalluu
00yYarIuXCcsi M0 TUCHUIINHE

6.1. ITokazaTreu, KpUTEPHH U HIKAJIA OLCHNBAHUSA

Konpr HNupaukaTopsl IToka3arens oileHUBaHUs | YPOBHU Kpurepun oneHuBaHUS
OIICHHBA- JIOCTYOKEHUS (mo m.1.2.PTIJT) OCBOCHHUS (AECKpUTITOPHI)
€MBIX KOMITETEHITU I Ouenka
KOMITETEH-
N5 051
OIlIK-14.1 Jlonocen 3namn. Bricokuii [[laH  MOJHBIHA, — PasBEPHYTHIA | OTIIMUHO
_Ocywecmgﬂgem -061111/16 CBC,I[eHI/ISI o OTBET Ha IIOCTaBJICHHBIC
- BOIPOCHI MoKa3aHa
OIIK-14 cpamomuoe TEPMOJAUHAMUYECKUX POCEL,
LCHONb308AHILE ] COBOKYITHOCTh 0CO3HAHHBIX
OIIK-18 nponeccax; SHAHMH o TUCIIUITINHE,
COBDEMEHHBIX
P -ICPBOC U BTOPOC JI0Ka3aTeIbHO PacKpBITHI
MexnoroeuL oA Hayaaa OCHOBHBIE TIOJIOXKEHUSI BOTIPOCOB;
cbopa ungop-
P P TePMO/THHAMUKE B OTBETE  NPOCIEKHBACTCA
mayuu, 0bpadomxu DHMEHEHITE ’ 4eTKasi CTPYKTypa, JIorHdyeckas
U unmep-npemayuu p MOCJIEO0BATEIbHOCTD,
nonyuenHvix sxcne- |34KOHOB OTpaKalomas CYLIHOCTb
PUMEHMATLHBIX TECPMOJMHAMUKHU IIPHU pacKpbIBAEMbIX MOHSATUH.
OGHHBIX; NPOTCKAHUU 3Hanne 1o npeaMeTy
TEPMOMHAMHYECKHX JIEMOHCTpUpYeTCsl  Ha  (poHe
OITK-18.6 HPOTIECCOB; NOHUMAHUS  €ro B CHCTeMe
JTQaHHOM HAYKH u
-ucnonv3yem -BUJIBI .
MEXAUCIMIUIMHAPHBIX CBSI3CH.
FAKOHbL MEXAHUKL, | terpionepenayu, OTBET M3JIOKEH JIHTEPATyPHBIM
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MepMOOUHAMUKY U
2NIeKMPOMeEX-HUKU 8
ceoeil
npogeccuonanbHoll
oesmenbHoCmu,
NpUMEHsiem ux 6
MmeopemusecKux u
IKCHepuMeH-
MANbHBIX
UCCIe00B8aHUsIX.

-3aKOHBI U
buznueckue
TIPOIECCHI
TeIUIoNepe1auH;
-KJ1accu(UKaImio,
MIPUHIIUIIBI 1eHCTBUS
U pacyeTa
TETITIO00OMEHHBIX
anmaparos;
Jonowcen ymems:
-OIpEeeIATh
napamMeTpsl
COCTOSIHUS U
mpoiiecca npu
pacdeTe
TePMOANHAMUYECKH
X TIPOIIECCOB;
-OTpeaesITh
napamMeTpsl
MIPOIIECCOB
TeIUIOTIEPeIaut MPH
Terionepenaye
TEIIONPOBOTHOCTh
10, KOHBEKTUBHOM M
paguauoOHHOM
TEII000MEHE;
-pacCUHUTHIBATH
KOHCTPYKTHUBHBIE
napamMeTpsl
TETUIOOOMEHHBIX
armapaToB U
MIPOIIECCHI,
MIPOTEKAIOIINE B
HUX;

Jonocen enademo:
-MHCTPYKIHSIMH 110
pacuery
TEPMOJUHAMHYECKHIX
1 TETNTOOOMEHHBIX
MIPOIIECCOB;
-criocobamu u
METOJIaMH pacyeTa

S3BIKOM  C  HCIIOJIb30BaHHEM
poheCCHOHATBEHOI
TEPMHUHOJIOTHH 10 TIPEAMETY.

[pakTryeckas paboTta
BBINOJIHEHA COTJIACHO alTOPUTMY
pelIeHNns, OTCYTCTBYIOT OIINOKH
pa3IMYHBIX THIIOB, O(QOpMIICHHUE
M3MEpEHUN W BBIYHCIEHUN B
COOTBETCTBHH C TCEXHHUYCCKUMU
TpeboBaHUAMU. MoryT OBITH
JIOITYIIIEHBI HEJI0YETHI B
OIIPEACIICHUN TIOHSTHIH,
UCTIPaBIICHHBIE CTYAEHTOM
CaMOCTOATENIFHO B IIpolecce
OTBETA.

bazoBrrit

Jlan

OTBET

MOJIHBIM,  pa3BEpHYTHIN
Ha MOCTABJICHHBIE
BONPOCHI, TIOKa3aHO yMEHHE
BBIJCIUTD  CYIIECTBEHHBIE U
HECYILIECTBEHHBIE HEJI0YETHI.
OTBeT 4YETKO CTPYKTypHUpPOBaH,
JIOTHYEH, W3JI0KEH
T TEpaTyPHBIM SI3BIKOM c
UCIIOJIb30BaHUEM
po¢heCCHOHATBHON
TEPMHUHOJIOTHH 110 JUCIUIIINHE.
[pakTryeckas pabota
BBINTOJIHEHA COTJIaCHO
NTOPUTMY, OTCYTCTBYIOT
HE3HAYUTEIIbHBIC OILINOKH
pa3INIHBIX HE
MEHSIOIINE CyTh
peleHus,o(popMIIeHHEe
U3MEpPEHUN U BBIYMCICHUH B
COOTBETCTBUM C TEXHUYECKHUMHU
TpeboBaHusMH. Moryr  OBITH
ITOITYIIEeHB! 2-3 HETOYHOCTH WIIH
HE3HAYUTEIIbHbIC OIINOKH,
UCTIPAaBICHHBIE  CTYAEHTOM C
TIOMOIIBIO IPETI0/IaBATES.

THIIOB,

XOPOIIO

Munu-
MaJILHBIN

JlaH HEemOoCTAaTOYHO IIOJHBIA U
HEJIOCTaTOYHO pa3BepHYTHII
OTBET. Jloruka u
MOCJIEIOBATENLHOCTD

H3JI0KCHUSA UMCIOT HApYLICHU.
JomyieHst OIIUOKH B
pacKpbITUH MIOHSITHIA,
YOOTpeOJieHNH TEPMHHOB. B
OTBETE€ OTCYTCTBYIOT BBIBOJBI.

usnueckux YMeHne pacKphITh sHadeHne

MPOLIECCOB. 0000IIEHHBIX 3HAHWUHA HE
moka3aHo. HemocratouHo BepHO
HCTIOIB3YeTCs
npodeccroHaIbHas
TCPMHUHOJIOTUA.
IIpakTuueckas 3aza4a
BBIIIOJIHECHA COIJIaCHO
AITOPUTMY, OTCYTCTBYIOT
HE3HAYUTEIIEHBIC OIIUOKH
Pa3IHYHBIX THUIIOB,
WCOpaBJICHHBIE B  TIpOIecce

Ynosuer
BOpU-
TEJIBHO
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OTBETA, odopmiIeHHE
U3MEpPEHUH W BBIYUCICHUH
TaKkXKe HMMEIOT OTKJIOHCHHS OT
TEXHUYECKHUX TpeOOBaHUI.
Homy1ieHst 2-3 OIITUOKH
Pa3JIMYHBIX THUIIOB, B MLCJIOM
COOTBETCTBYET HOPMATHUBHBIM

TpeOOBaHUSIM.
He Otser  npencraBisier  coboi | HeyMOBI
OCBOEHBI | Pa3PO3HCHHBIC 3HAHUS ¢ | erBoO-
CYILECTBEHHBIMH OIIHOKAMH I10
PUTCIIBH
BOIIPOCY. IIpucyrcrBytor
(parMeHTapHOCTS, 0
HEJIOTUYHOCTh W3JI0KEHHS.

CrymeHT HE OCO3HAaeT CBS3b
o0cyxkIaeMoro  BoIpoca ¢
JIpyTUMHU o0beKkTamMu
JUCLUIUIAHEIL. OTCyTCTBYIOT
BBIBO/IBI,  KOHKpETH3alusi H
JIOKa3aTeIbHOCTh M3JI0XKeHus. B

OTBeTax HE HCIOJb3yeTCs
npodeccHoHaIbHAS
TEPMHUHOJIOTHSL.
JomnonHuTtenbHpIe u
YTOYHSIOITIE BOTIPOCHI

MPEeroaaBaTesisi He MPUBOIAT K
KOPPEKLIUH OTBETA CTYJICHTA.
Unu  OtBer Ha  BOmpoOC
MOJTHOCTBIO OTCYTCTBYET

HUnu OTKa3 ot oTBETA.

Hnu

OTBer mpexacTaBIsIET  coOOU
pa3po3HEHHbBIE 3HaHUA c
OIMMOOYHBIMHU TTOHATHSIMH.
JononHuTtenbHbIe u
YTOYHSIOIIIE BOTIPOCHI

npernoaaBaTeiiAi HE NPUBOAAT K
KOPPEKOUH OTBETA CTYJCHTA.

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUsA (BOl'lpOCLI) IJIs l'[pOMe)l(yTO‘-IHOﬁ aTrrecranmumn

DK3aMEHAITMOHHBIN OWJIET BKIIFOYAET JIBA TEOPETUICCKUX BOMPOCA M MPAKTUICCKOE 3aJTaHUE
(cootBerctBHe kKoMmmeTeHIHsIM OIIK-14, OITK-18)
Teopemuueckue eonpocul

1. Tepmoaunamuueckas cuctema. OCHOBHBIE MTAPAMETPHI €€ COCTOSTHUSI.

2. YpaBHEHHE COCTOSIHUS UJICATIBHOTO Ta3a.

3. Temnora u pabota Kak (OpMbI Iepeaayr SHEPTHH.

4. TepmonumHamMH4YeCKUW mporiecc. PaBHOBECHbIE W HEpPaBHOBECHBIC Mpoliecchbl. OOpaTuMbie U
HEoOpaTHMBbIE MTPOIECCHI.

5. TloHsTHS O SHEPTHH, PACX0JIC YHEPTUH, YACIbHON YHEPTUHU, paboTe, TEIIIoTe, paboveM Tee,.

6. IloHsATHE O TEPMOAMHAMUYECKOUN CUCTEME, OTKPBITAsl U 3aKphITast, aquabaTHas, U30JIUPOBAHHASL

CUCTEMBI, OKpPY>KaroIlas cpela.

7. TepMoauHaMHYeCKHE MapaMeTpbl COCTOSIHUA pabouero tena u ux ¢pyHkuuu. OnpeneneHne ux
1o Ta0aMLaM M JuarpaMMam.

8. TemmoemkocTb. MaccoBasi, OObeMHass M MOJIpHAs TEIUIOEMKOCTH. TeIuIOeMKOCTh TIpHU
IIOCTOSIHHOM JIaBJIEHUU M 00beMe. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMIIepaTypbl U JaBJICHUS.
TennmoeMKkoCTb cMecH paboYHX Tedl.
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10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.

24.

25.
26.

27.

28.

29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

[lepBorit 3ak0H TepMoamHaMUKW. Pabota pacmmpenus (cxarus), padoTa NPOTAIKHUBAHHSA,
pacnonaraemas paboTa.
BuyTtpennsist sneprus. Outponus. DHTanenus. P-v u T-s nuarpaMmsl.
Bropoii 3akon TepmoauHamMuku. Kpyroseie TepMoguHAMUYECKHE MPOIIECCHI (IIMKIIBI) TETIIOBBIX
MaIlIHH.
[Tpstmoii u o6patHelit nukisl Kapuo. KITJI nukma.

N3oxopHbIi mIporiecc uaeabHOTO rasa, pacmoiaraemas pabora, paboTta pacimpeHus (CKaTus),
TEIUIOTa MpoIiecca.

N3006apHbIii mpoliecc uIeanbHOro ra3a, pacnoiaraemas padbora, padbora pacmpeHus (CoKaTus),
TEIUIOTa MpoIiecca.

AnuabaTHBIM Tpollecc HIEaIbHOTO Tas3a, pacrnojiaraemas pabora, padoTa pacUIUpEeHHS
(cxkaTus), TEIUIOTa Mpoliecca.

W3oTepMHBIN mpoliecc HICAIbHOIO Tas3a, pacmojaraeMas paboTa, paboTa pacIIMpeHHUs
(cxaTus), TEIUIOTAa MpoIliecca.
N306apHo-130TEpMHBIN MpoIiECcC peaabHOro rasa, pacnoyaraemas padoTa, pabora paclIMpeHus
(cxkaTus), TEIUIOTA MpoIiecca, TEII0Ta KOHACHCAINH, TETIOTa UCTIapSHHUS.

[TomuTpomnHeIid TpoIlecC peaNbHOTO Ta3a, pacmojaraemas pabora, paboTa pacHIMpeHHs
(cxkaTus), TEIUIOTA Mpoliecca.

[1epBbIit 3aKOH TEPMOJUHAMUKH (B 00IIIEM BHIE) JJIsl TIOTOKA BEIIECTBA.

Bnusnue mpoduns kanana Ha aanabaTHOE TEYEHHE B HEM Trasza: coruio, Auddysop, corio
JlaBas.
JpoccenupoBanue pabodero Tena, ypaBHEHUE Tpoliecca.
Bunbl sHEeprun u ux NpeBpaTUMOCTD.
Cmecu paboumnx ten. CrocoObl 3afaHHUsI COCTaBa CMECH, COOTHOIICHHUS MEXKIY MacCOBBIMH,
00BEMHBIMU U MOJISIPHBIMU JIOJISIMH.
TepMmoanHaMuyeckue mporecchl pabounx Ten W ux rpaduueckoe m3obpaxenue B p-v u T-s
quarpammax.
Peanbabie ra3el u napsl. ®a3oBbie MEPEXObI.
TepmonuHaMyka IOTOKOB. lcredeHue M ApoccenupoBaHME ra3oB M IapoB. lI3MeHeHue
napaMeTpoB MPH aInadaTHOM JPOCCETUPOBAHUY.

OOpatHble KpyroBbI€ MHPOILECCHl, CHOCOOBI TMOHIKEHHS TEeMIEepaTyp B HHUX. XOJOAMIbHBIE
MAaIIUHBI.
XapakTEepUCTUKH XOJOAWIBHBIX M KPUOTE€HHBIX YCTaHOBOK: XOJOJONPOU3BOAUTEIBHOCTD,
XOJIOAWIBHBIA KOA(DPUITHEHT.
XJtamoareHThl. XJ1agJ0HOCUTEIIH.
TerocHaOxeHne  MNpeANpUATHN: HUCTOYHUKM M MOTPEOUTENH  TEIUIOTHI,  PEKUMBI
TEIUIONIOTPEONICHHUS, CUCTEMBbl TEIUIOCHAOXKEHUS. MeToapl peryJupoBaHUs IapaMeTpoB
TEIJIOHOCHUTENEH.
TennooOMeHHbIE YCTAHOBKHU, UX THIIBI U HCIIOJIb30BaHHE.
Byl BTOpUYHBIX SHEPTOPECYPCOB U HAMPABICHUS UX UCTIOIb30BAHUSI.
YTunuszanus TenaoThl.
Bunel nepeHoca TemIOThHI: TEIIONPOBOIHOCTh, KOHBEKIIMS U U3ITyUEHUE.
TennonpoBOIHOCTE: OCHOBHBIE MOHATHUA M omnpeneneHus. 3akoH @Dypoe. Koadduument
TEIUIONPOBOAHOCTH.  JludepeHunanbHOE  ypaBHEHHME  TEIUIONMPOBOJHOCTHU. Y CIIOBHS
OJIHO3HAYHOCTH.
KonBekTuBHBIN TemmooOMeH. OcHOBHBIE MOHATHS U onpeaeneHns. Koaddunmnent rermmoorayu.
TennmooOMeH u3yueHreM. 3aKOHBI TEIIIOBOTO U3ITyUYCHHUS.
Crnoxwnbiii TermoooMeH. Koadduruent teronepenaun. TemnmoBas U301
MaccooOMeH: OCHOBHBIE OHATHS U ompenenenus.@azoBoe paBHoBecue Auddysus.
Temio 3eMHBIX HeNp, MPOLECCHl TEIJIONEpeHoca B HeApax 3eMild, TPeOOBaHUSA K TEIJIOBOMY
PEXUMY MOJI3EMHBIX TOPHBIX BBIPAOOTOK.
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Ilpakmuueckue éonpocwi
Pewenue 3a0au konmponvroti pabomul, pacuemno-epaguueckori pabomwl, NPaKMuyeckux pabom.
Kpurtepun onenku:

Komnerenuuu

XapakTepucTHKa 0TBeTa HA TeOPpeTHYeCKHI (IPaKTHYeCKU)
BOIIPOC

KoaunuectBo
HA0paHHBIX
0aJ1710B

OIIK-14
OIIK-18

Jla moJHBIHM, pa3BEpHYTHIM OTBET HAa MOCTaBJIEHHBIN BOIIPOC, TOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAHUH M0 AUCLHUILINHE, 10KA3aTEIbHO PACKPBITHI
OCHOBHBIE TTOJIOXKEHHSI BOIIPOCOB; B OTBETE IPOCIIEKNUBACTCS YETKAsl CTPYKTYPa,
JIOTHYECKasl TOCIE0BaTENbHOCTD, OTPAXKAIOIIAs CYIITHOCTh PAaCKPHIBAEMBIX
MIOHATHUH, TEOPHH, SIBIICHUHA. 3HAHIE M0 IPEIMETY TeMOHCTPHpYyeTCs Ha (oHE
MOHUMaHHS €T0 B CUCTEME JAHHON HAYKH M MEKANCIMIUIMHAPHBIX CBA3EH.
OTBET U3I0KEH JINTEPATYPHBIM S3BIKOM C HCIIOJIb30BAHUEM COBPEMEHHOU
TUCTOJOTHYECKOM TCPMHUHOJIOTUH. MOFyT 6])lTI) JOMMYyHUICHBI HEJIOYCThLI B
OIpe/IeICHNH MOHATUH, UCIIPABIICHHBIE CTYACHTOM CaMOCTOSTENFHO B TIpoliecce
orBera.(3aaya peleHa IpaBUIbHO, IPUBEASHO MONHOE PEIICHUE C
TIOSICHEHHUSIMU M B COOTBETCTBHH C OOLICTIPUHSTHIM JITOPUTMOM).

3006amt

JlaH ToJTHBIH, pa3BepHYTHIN OTBET Ha IIOCTaBJICHHBIH BOIIPOC, TOKA3aHO YMEHUE
BBIJICIINTH CYILIECTBEHHBIE M HECYIIIECTBEHHBIE TPU3HAKH, TIPUUYUHHO-
cileicTBeHHBIE CBsA3U. OTBET YETKO CTPYKTYpHUPOBaH, JIOTHUEH, U3JI0KEH
JIMTEPATYPHBIM S3BIKOM C HCIIOIb30BaHHEM COBPEMEHHOW THCTOIIOTHYECKOM
TEPMHUHOJIOTHH. MOTYT OBITh ZOIYLIEHBI 2-3 HETOYHOCTH WM HE3HAYHUTEIbHBIC
OIIMOKW, UCTIPABIIEHHBIE CTYICHTOM C TOMOIIBIO IIpenoaaBares.(3agada
pelIeHa PaBUIIbHO, BBITYLIEHbI HEO0OXOJUMBIE IIOSICHEHNS, 0(OpMIICHHE HE
COOTBETCTBYET OOIIEIPHUHATOMY AITOPHTMY).

246amn

JlaH HE1OCTaTOYHO NOJHBIA U HEAOCTATOYHO PAa3BEPHYThINA OTBET. JIoruka u
MOCTIEIOBATEIBHOCTD M3JI0KEHHUS UMEIOT HapyIIeHus . [lomyIieHbl OInOKH B
PacKpBITHH MOHATHH, yoTpebyieHnH TepMUHOB. CTYJIEHT HE CIOCOOEH
CaMOCTOATEJIbHO BbIACIUTDh CYHICCTBCHHBIC U HECYIICCTBCHHBIC ITPU3HAKN U
MMPUYNHHO-CJICACTBECHHBIC CBA3U. B oTBete OTCYTCTBYIOT BbIBO/JIbI. YMeHune
PacKpbITh 3HaUeHHEe 000O0IIEHHBIX 3HaHUI He TIoKa3aHo. PeueBoe opopmiieHne
TpebyeT nonpaBokK, KOppekunu.(3asada peneHa HeBEpHO B pe3yJibTare
JIONYIIEHHBIX OINO0K. X0/ pelIeH:s BEepeH).

1806an

OtBeT npeacTaBisieT 000l pa3po3HEHHbIE 3HAHHS C CYILECTBEHHBIMH
ommOKamH 110 Bonpocy. [IpicyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTD
n3noxenns. CTYICHT He 0CO3HACT CBSA3b 00CYKIIaeMOT0 BOIIPOCa IO OMIIETY ¢
JOPYTUMH 00BEKTaMU JUCHUILIMHBL. OTCYTCTBYIOT BBIBO/BI, KOHKPETH3ALMS U
JI0Ka3aTeNbHOCTD M3JI0KeHNUs. Peub HerpaMoTHast, TEPMHHOJIOTHS HE
ucroib3yercs. JlomoIHUTENbHbIE H YTOUHSIOIINE BOIPOCH! IIPeroiaBaTess He
MIPUBOJSIT K KOPPEKIIMU OTBETA CTYACHTA. 3a/iaua pelieHa HeBepHoO.

unu

OTBeT Ha BOIPOC MOJHOCTBIO OTCYTCTBYET. OTCYTCTBYET pellleHHE 3a1auH.
unu

OTka3 oT oTBeTa

IIepecnaua
JK3aMeHa
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6.3. MeTonnueckne MaTepHaJibl, ONpeae/siioue Npoue ypbl OeHUBAHUSA

XapaKkTepUCTHKH b1.0.20Tensorexnnka
Npoueaypsbl
Bun npouegypsl JK3aMEH

Lenb npornexypsl

BBISIBUTH CTENEHb CPOPMHUPOBAHHOCTH KOMITETEHLIUH
OIIK-14, OIIK-18

JlokasibHBIE AKTHI BY3a,
perilaMeHTHpyIoIne
MPOBEICHUE TIPOLIEAYPbI

[lonoxxeHne 0 MpPOBEAEHNUN TEKYLIETO KOHTPOJS yCIEBAEMOCTH
U TIPOMEXYTOUYHOU arrectanuu oOyuaromuxcsi CBDY, Bepcus
3.0, yrBepxkaeHo pekropom CBOY 19.02.2019 r.

[Tonoxenue o GannpHO-peiiTuHroBoi cucteme B CBOVY Bepcus
4.0,ytBepxkaeno 21.02.2018 r.

CyOBeKThI, Ha KOTOPBIX
HamnpalieHa MPoIleIypa

CTYJEHTHI 3 Kypca clieluanurera

[Tepuon npoBenenus
MPOLENYPEI

JICTHAA 3K3aMEHallMOHHas CECCUsL

TpebGoBaHus K MTOMEUICHUSIM U
MaTepHaTbHO-TEXHUYECKUM
CpelcTBaM

Kabunet (A402)

TpeboBanust kK OaHKY
OLICHOYHBIX CPE/ICTB

Onucanue npoBeeHUs
MPOLICAYPBI

DK3aMeH B 6 ceMecTpe IpHHHMAeTCs B YCTHOH (opme 1o
OwreraM wid B (opMe TecTUpoBaHUSA. DK3aMCHAIIMOHHBIN
omier 110 JUCHUIINIMHE BKIIIOYACT ABAa TCOPCTUUCCKUX BOIIPOCa U
MpakTU4ecKoe 3aJaHue. Bpems Ha moaroroBky — 1
ACTPOHOMHYECKHI Yac.

[IIxanbp! onleHUBaHUA
pe3yJIbTaTOB

[IIxana oueHnBaHUs pe3ynbTaTOB NpuBeneHa B 11.6.2. PI1/I.

PesynbraTsl npoueaypsl

B pesynbrare cmaum Bcex 3amanui s CPC  cryneHty
HeoOXoauMO HaOpaTh45 OaIoB YTOOBI OBITH JOMYIIEHHBIM K
9K3aMEHY.
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6. IlepeyeHb OCHOBHOW M JONOJHUTEJIbHON y4eOHOM JIUTEPATYPBbI,
He00X0UMOii Il 0CBOCHUSI I CUMILIMHBI

No Hanuuue Koin-Bo B ONEKTPOHHBIE
/I ABTOp, Ha3BaHWE, MECTO WU3/IaHUS, rpuda, Bun | 6ubia. THU(P) | u3manus: Touka
W3JaTeNbCTBO, T U3NaHHUA, BUI 1 rpuga CBoY JOCTyna K
XapaKTePUCTUKA HHBIX HH(POPMALMOHHBIX pecypcey
pecypcoB (HamMeHOoBaHME
3BC, 9b)

1 OcHoBHas1 JUTEpaTypa
Benos, I'. B. Tepmonmunamuka B 2 4. Yacts 1 : https://urait.ru/b
y4eOHHK W TPaKTHKyM [uisi akanemudeckoro | YMO BO ook/termodinam
OakanaBpuara / I'. B. benos. — 2-e u3zz., ucnp. u ika-v-2-ch-
non. — M. : UznatensctBo IOpaiit, 2016. — chast-1-392521
264 c.

1 Benos, I'. B. Tepmoaunamuka B 2 4. Yacts 2 : | YMO BO https://urait.ru/b
yU4eOHUK M MPaKTUKyM ISl aKaJeMHYecKOro ook/termodinam
OakanaBpuara / I'. B. benoB. — 2-e uzn., ucnp. u ika-v-2-ch-
norn. — M. : UszmatensctBo HOpaiit, 2016. — chast-2-392522
248 c.

2 Epodees, B. JI. Temmorexanka B 2 1. Tom 1. | YMO BO
TepMmomuHaMuka W TEOpHS TeIIOOOMEHa https://urait.ru/b
y4ueOHUK Juis OakajgaBpuaTa M MarucTpaTypsl / ook/teplotehnika
B. JI. Epodees, A. C. Ilpsaxun, I1. [I. CemeHOB ; -v-2-t-tom-1-
mox pen. B. JI. Epodeesa, A. C. IIpsxuna. — M. termodinamika-
: I3narensctBO FOpaiit, 2016. — 308 c. i-teoriya-

teploobmena-

400390 (BbC

FOPAIIT)
JlonoiHUTe/ILHAS JIMTepaTypa

1 Epodees, B. JI. Tennorexnuka B 2 1. Tom 2. | YMO BO https://urait.ru/b
DHEpPreTUYecKoe HCIOJIb30BAHUE TEIIOTHI code/400460
y4eOHHMK I OakajaBphaTa M MarucTpaTrypsl / (OBC FOPAIIT)
B. JI. Epodees, A. C. Ilpsaxun, I1. /I. CemeHOB ;
nop pea. B. JI. Epodeesa, A. C. IIpsxuna. — M.

: I3pgarensctBo FOpaiiT, 2016. — 198 c.
2 TennoTexnuka: y4eb. misa crya. By3oB / B. H. | MO P® 48

Jlykanun, M. T. Illlarpos, I'. M. Kamdep [u ap.];
mox pen. B. H. Jlykanuna. - U3n. 2-e, nepepad. -
Mocksa: Breicmas mikoia, 2000,2009
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—

8. [lepeyenn pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT",

HEeOOXO0AUMBIX /1JIs1 OCBOEHMS U CHUIIIHHBI (MOIYJIA)
['opuoe neno. MHpopManmoHHO-CIIPaBOYHBIN CAUT O TOPHOU MPOMBIIIIIEHHOCTH

URL: http://www.mwork.su

Caiit Pocrexnanzopa PO Matepuansl o 6€300acHOCTH B TOPHOM MPOMBILUIEHHOCTH
URL: http://www.gosnadzor.ru

VYronpusiii nopran URL: http://rosugol.ru

Briciiee TOpHOC o6pa30BaHHe: HHTCPHET MOopTall. y‘{e6HO—MCTOI[I/I‘leCKOG O6’[>€,I[I/IHGHI/IC

BVY3o0B P® no o6pa3zosanuto B obsactu ropHoro neixa URL: http:/www.fgosvo.ru

Catimvul ocypHanos no 20pHou memamuke:
VYrone URL: http://www.rosugol.ru/jur_u/ugol.html

lNopnsiit xypran URL: http://www.rudmet

FopHaﬂ MPOMBIIIJICHHOCTDb

URL: http://www.mining-media
I'opnoe o6opynoBanue u anekrpomexanuka URL: http://novtex.ru/gormash

9. Onncanue MaTePUAJIBLHO-TeXHHYECKOH 0a3bl, HeO0X0AUMOM AJIs1 OCYIIeCTBICHUS
00pa3oBaTeILHOIO NPoIecca Mo JMCHUIINHE

. Ilepeuensn
Buabl yueonoii
HaunmenoBanue OCHOBHOI'Q
= padoThI (1eKnus,
= CIeNHMAJU3NPOBAHHBIX | 000py/0BaHu4 (B
HaunmeHnoBaHue TeMbl NMPaKTHY. 3AaHATHS, N
P CeMHHADEL ayAMTOpHii, KaGUHETOB, | T.4. ayI10-, BH/I€0-,
PEL, Jlaboparopuii u mp. rpaduyeckoe
Jadopar.pa0.)
COIIPOBOKIEHME)
1. |OCHOBBI TEPMOTUHAMHUKHU Jlexuus [IpoexTop,
MpE3EHTALUH,
KOMITBIOTEP
Benenue B TepmogmHaMuky.  |[Jlekuwms, IpoexTop,
OCHOBHBIE CBOMCTBA U IMPAaKTUYCCKUEC U IIPE3CHTALINH,
HapaMeTpbl COCTOSHHS BUPTYyajbHBIC KOMIIBIOTEDP
2. TEPMOJMHAMMYECKHX CUCTEM, U n1abopatopHele
3aHATHUA
3aKOHBI TTPeoOpa3zoBaHUS
JHEPTUM.
Tepmonunamudeckue nporieccsl [Jlekuus, [Ipoexrop,
Y1 OCHOBBI UX aHaJIu3a MMPAKTUYCCKUC U MMpe3eHTalunu,
3. BUPTYyaJbHbIC KOMIIBIOTEP
nabopaTopHEIE
3aHSTHS
TepmoauHaMuKa MOTOKa Jlexuusl, NeA402 ITpoexkrop,
[PAKTHYECKUE U A511 [pe3eHTaLMH,
4. BUPTYyaJbHBIE KOMIIBIOTEP
n1a00paTOPHBIE
3aHATHUA
DNIeMEHTHI XUMUYIECKOM Jlexuus, IIpoexkTop,
TePMOJAUHAMUKU MMPaKTUYCCKUC U MMpe3CHTalU,
5. BUPTYasbHbIE KOMIIBIOTEP
nabopaTopHbIe
3aHSITHS
TemmooOMeH 1 MaccooOMeH Jlexuus, Ipoekrop,
6. NpaKTHYECKNE NpEe3CHTALHH,
3aHSTHS KOMIIBIOTEP
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Mertons! aHanmu3za Jlexunsl, Jlexuns,

3¢ (HEeKTUBHOCTH MPaKTUYCCKUE MPaKTUYCCKUE
TEPMOJUHAMHYECKUX TPOIecCcOB [3aHATHA 3aHATHA
TOPHOT'O MIPOU3BOJICTBA U
yTIpaBJICHUS HHTCHCUBHOCTH
oOMeHa PHepruel B HuX

10. Iepeyenb MHPpOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMBbIX PH OCYIIECTBIEHUH
00pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE, BKJII0Yasi NepeyeHb NPorpaMMHOIo
obecrieyeHUsI 1 MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

10.1. IlepeyeHbp HMH(POPMAIMOHHBIX TEXHOJOTHH, HCIIOIB3YEMBIX NPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUTUTIHE
[Mpu ocymecTBieHHH 00pa30BaTEIBHOTO MpOIEcca MO JUCHUIUIMHE HCIIONIB3YIOTCS
cleayronre HPOPMALMOHHBIE TEXHOJIOTHH:
® JCIIOJIb30BAaHME HA 3aHATUAX AIICKTPOHHBIX U3AaHUH (YTCHUE JIEKINI C UCTIONH30BAHUEM
ClaiI-Ipe3eHTalni, 3JIEKTPOHHOTO Y4eOHOTo MocoOus), BUACO- U ayarMoMaTepualioB
(uepe3 Unrtepher);
e OpraHu3anysl B3aMMOJCHCTBHS C OOYYAIOUIMMUCS TTOCPEICTBOM 3JIEKTPOHHOW MOYTHI U
CJ10 Moodle.

10.2. TlepeueHs MpoOrpaMMHOTO 0OECTICUCHHS
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. Tlepeuenb nHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM
http://www.mining-enc.ru/
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JUCT AKTYAJIM3AIIMUA PABOYEH MPOI'PAMMBI JJUCHUIIJIUHBI

B1.0.20Tenorexnuka

VYyeOHbIit
rox

BHecenHbIe H3BMEHEHUS

[IpenonaBarenb
(®HO)

[Iporokon 3acenanus
BBIITyCKaIOLLEH
Kadeapri(zaTta,HoMmep),
OO 3aB.xadenpoi,
MOJIITUCH
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