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1. AHHOTALIUA
K pado4eil mporpaMme QM CHUAILINHbBI
b1.0.20 TenjioTexHUKA
TpynoemkocTs 4 3.e.
1.1. Illeqb 0CBOEHMSI U KPATKOE COAEPKAHNE TUCHTUNIHMHBI
Llenv: GpopmMupoBaHue y CTYACHTOB 3HAHUM, YMEHHIN M HAaBBIKOB B OOJIACTAX NEATEIBHOCTH TEIl-
JOTEXHUKH sl obecriedeHus 3(h(HEeKTUBHOCTH MPOU3BOJACTBEHHON U IPYTrUX BUIOB JIESATEILHOCTH;
JaTh HEOOXOAMMBbIE WH)KEHEPY CBEICHHMS O XapakTepe TEIJIOTEXHUYECKUX IPOIECCOB, UX
($U3MYECKUX OCHOBAX U METOAAX pacyeTa.
Kpamxoe cooepoicanue. Ilpeamet TennorexHuku. CBs3b C APYTUMH OTpaciasiMu 3HaHud. OCHOBHBIC
MOHITHST W OmpejeNieHus. TepMOAMHAMHKA: CMeCH pabodmx TeJ, TEIUIOEMKOCTh, 3aKOHBI
TEPMOJMHAMUKH, TEPMOAMHAMMYECKHE TPOIECChl U LHUKIbI, peajbHble Ta3bl W Maphl,
TEPMOJMHAMHKA TMOTOKOB, TEPMOJAMHAMHUYCCKUN aHAIIN3 TEIUIOTEXHUYECKUX YCTPOUCTB, (a30BbIC
Nepexo/ibl, XUMUYECKasi TepMoIMHaMuKa. Teopus TermtooOMeHa: TeIUIONPOBOJAHOCTh, KOHBEKIIUS,
U3NydeHue, TeIulonepenavya, UWHTEHCHUUKanus  TermtooOMeHa. OCHOBBI  MaccooOMEHa.
TennomaccooOMeHHBIE yCTpoiicTBa. TOIUIMBO W OCHOBBI TOpEHHUA. T eIIOTeHEpUPYIOIIHE
YCTPOMCTBA, XOJIOAWIbHAS M KPUOTE€HHAasl TexHuKa. [IpuMmeHeHue TemioTel B oTpaciu. OxpaHa

OKpYKalolIel Cpepbl.

OcHOBBI  3HEpProcOepeKEHUSI.

OcCHOBHBIE HAIIPABJICHUS] IKOHOMHUH SHEPTrOPECYPCOB.
1.2. IlepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUS MO JUCHUILIUHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

BropuuHble 3HEpreTuyecKue Ppecypcehl.

HaumenoBanue IInanupyemslie HaumenoBanue O1eHOYHEIS
KaTeropuu PE3yJIbTAaThl OCBOCHUS HHAUKaTOopa HnaHI/IpyeMme CpCaAcCTBa
(rpymmbl) IIPOrpaMMbl JIOCTHKEHUS pe3ynbTaThl 00y4eHHs
KOMHeTeHHI/Iﬁ (conepmaﬂne U KOIbI KOMHeTeHHI/Iﬁ 10 JUCLIUIIJIMHE
KOMIICTCHITUH)
Texanveckoe OIIK-14 OIlK-14.1 3namo: Koumponvnas
npoektupoBanue | CriocobeH -ocywecmeinsnem -OCHOBHBIC 3aKOHBI paboma
pa3pabaThiBaTh cpamommuoe TEpMOJIMHAMUKH U IK3zameH
IPOEKTHBIE ucnonbsoeanue HanboJIee BaKHBIC
WHHOBAIIMOHHEIC COBPEMEHHBLY HUX CJICIICTBUS,
mexHoa02utl 015
peLIEeHHS IO -MECTO U MPUYUHBI
. | coopa ungpopmayuu,
AKCILTyaTallMOHHOU obpabomicu u BO3HHUKHOBECHHUS
pasBesKe, T00BIYE, | ,um epnpemayuu Pa3TUYHBIX TEIUIO-
nepepadoTKe noAYuenHbIX 1 MacCOOOMEHHBIX
TBEPABIX ITOJC3HBIX IKCNEPUMEHMATILHBIX IMpONECCOB;
HCKOIIAEMBIX, OAaHHbBIX, -OCHOBHBIE BUJIBI
CTPOUTEILCTBY U TEIUIOBBIX MaIllMH
SKCILTyaTaluy OIIK-18.6 (nBurarenu
MOJ3EMHBIX "UCNOIb3Y€EM 3AKOHbL | BHYTPEHHETO
00BEKTOB; MEXQHUKY, CropaHus,
OIIK-18 MepMOOUHAMUKI U XOJIOAWIBLHBIE
IJIEKMPOMEXHUKU 6
UccnenoBanue Cnocoben ceoeil MAIIUHBL,
y4acTBOBAaTh B RpOeCCUORaTOHO TypOUHHBIC
HCCIeIOBaHUIX desmensHocm, YCTaHOBKH) U
00BEKTOB npumensiem ux 6 TEMI000MEHHBIX
Hpoq)eCCHOHaHBHOﬁ meopemuyecKux u arraparoB.
JEATEIBbHOCTH U UX | OKCNepuMenmanviblx | Ymems:
CTPYKTYPHBIX UCCTIe0068AHUSAX. -IIPUMEHSTh
9JIEMEHTOB 3aKOHBI
TEPMOJANHAMUKHI
JUTSL OIIEHKU




rapaMmeTpoB
TEXHUYECKUX
CUCTEM IpH
Pa3IMYHBIX
(bU3UIECKUX
YCIIOBUSIX;
-IPOBOJIUTH
pacyeTsl
TEIJIOBOTO pexuMa
B IEJISIX
ONTUMMU3ALNH
AJIEMEHTOB
TEXHUYECKUX
CHUCTEM,;
-OCYILECTBIISIT
BBIOOp MaTepHasoB
st o0eceueHust
TETUIOBOM 3aIUTHI
00BEKTOB
COBPEMEHHOM
TEXHHKHU.
Braoemy:
-1abopaTOPHBIM
000pyI0BaHUEM T10
OTIpeCTICHUIO
OCHOBHBIX
TETUIOBBIX XapaK-
TEPUCTHK
BeIIeCTBA -
TEIJI0OEMKOCTH,
TETIONPOBOIHOCTH

1.3. MecTO JUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOTrPaMMbl

Huanekc HaumenoBanue | Cemectp WNunexcel 1 HAMMEHOBAHUS YI€OHBIX TUCIUTUIHH
NUCHUIIINHEI u3ydeHus | (MojyJieit), mpaKkTUkK
(Moyst), JUTSL KOTOPBIX
Ha KOTOPBIC OTTUPACTCS .
MPAKTUKU N coJiepKaHue JaHHOU
coJiepKaHue JTaHHOU
JTUCHUIITUHBI (MOIYJIs1)
JTUCITUATITAHBI (MOTYJIs1) o
BBICTYITACT OMOPO
b1.0.20 TenmorexHuka 6 b1.0.18 ®u3uka B1.0.28 Texnonorus u
0€e30MacHOCTh

B3PBIBHBIX paboOT

1.4. SI3bIk npenogaBaHMsI: PYCCKUIA.




2. O0beM IMCUMIJIMHBI B 324€THBIX eJUHULIAX ¢ YKA3aHHEM KOJIHYeCTBa aKa/leMHYeCKUX
4aC0B, BbIJIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4YalIIHUXCs ¢ MpenojaBaresieM (10 BUAaAM
YUeOHBbIX 3aHATHIT) U HA CAMOCTOAATEIbHYI0 padoTy 00y4aroIMXxcs

Beimrcka u3 yueonoro mirana rp. C-I'J1-24(OITU, M]JT):

Koz v Ha3BaHMe AMCUMIUIMHBI IO y4eOHOMY IIJIaHy

51.0.20 TennorexHuka

Kypc nzydenus

3

CemecTp(bl) U3YICHHUS

6

dopmMa MPOMEKYTOUHON aTTecTanuu (3a4eT/IK3aMeH)

OK3aMCH

KonTponbHas paboTa,cemMecTp BBITTOJIHEHUS

6

Tpynoemkocts (B 3ET)

43ET

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

144

Nel. KonrakTHasi paboTa o0y4yarommxcsi ¢
npenoaasaresem (KP), B yacax:

O6bem aynutopHor | B 1.4. ¢

paboThI,
B yacax

MPUMEHEHHEM
JOT mm 501, B
gacax

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

o1

1.1. 3aHSTHS JEKIIMOHHOTO THMA (JIEKIHH) 6 cem.

16 -

1.2. 3aHSATHS CEMUHAPCKOI0 TUIIA, BCETO, B T.4Y.:

- CeMUHapBbI (MPaKTUYECKUE 3aHATHUS, KOJUIOKBUYMBI T.I1.)

- 1abopaTopHbIe PaObOTHI

16 -

- IPaAKTUKYMBI.

16 -

1.3. KCP (KOHTpOJBb CAMOCTOSATEIbHON PabOTHI,
KOHCYJIbTAIIH )6 CceM.

[TpodeccnonanbHast MOATOTOBKA

Ne2. CamocrosiTesbHas padora odyyawmuxcs (CPC)
(B yacax)6 cem.

66

Ne3. KosimyecTBO 4acoB Ha 3K3aMeH (IIpY HaJIM4UU
9K3aMEHa B YYeOHOM I1aHe) 6 ceM.

27

1yKaSLIBa€TCH, €CJIM B aHHOTalluun 06pa30BaTeJ'II)HOI7[ MporpaMMel IO NO3ULUN ((CBC,HGHI/IX O NIPpUMCHCHUU

JUCTAHIIMOHHBIX TEXHOJIOTUH U DJICKTPOHHOI'O 06y11eH1/1;{» YKa3aH OTBET «aa».




3. Coaep:kaHue TUCHUILUIUHBI, CTPYKTYPHPOBAHHOE 110 TEMAM € YKa3aHHEeM OTBEJeHHOI0 Ha
HHUX KOJIMYECTBA aKaJeMHYeCKHUX YACOB U BHI0B YU4eOHbIX 3aHATHIT

3.1. Pacnipenesienne 4acoB 1o pa3jesaM M BUAAM y4eOHbIX 3aHATHI

KonrtakTHas pabota, B 4acax
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6 cemecmp
1.BnaxxHblil BO3yX U €ro
XapaKTEePUCTUKH 11 1 - - - - - - - 8(TP,IIP)
COCTOSTHUSI.
2. TepmoiMHAMUYECKHE
MPOLIECCHI. 11 1 - - - 2 - - - 8(TP,ITP)
TepMoauHaMuKa NOToKa
3.D1eMeHThl XUMHYeCKOH 12 2 i i i 2 i i i i 8(TP.ITP)
TEPMOJUHAMUKHU
4. TemiooOMeH u 8(TP.,IIP,
MaccooOMeH 1412 2 4 JIP)
5.Metonbl aHaU3a
a3 pexTuBHOCTH
TEPMOJUHAMHYECKHUX
MIPOIIECCOB TOPHOTO i i i i i 8(TP,IIP,
MIPOU3BOJICTBA U 20 4 4 4 JIP)
yIpaBiIeHUS
WHTEHCUBHOCTH OOMEHa
SHEpPrueu B HUX
6.IIpombIneHHBIE 4 8(TP,IIP,
18 - - - 2 - 4 - -
KOTEJIbHbIE YCTAHOBKHU. JIP)
7. OHepreTuyecKue u
3KOJIOTHYECKUE 8(TP,IIP,
poOIeMbI 18 12 ) ) ) 4 ) 4 ) ) JIP)
MCIIOJIb30BaHUS TETUIOTHI
KontponbHas pabora 13 3 10
DK3aMeH 27 | - - - - - - - - - 27(3)
HTroro 144 16 |- - - 16 |- 16 | - 3 66(273)




[Ipumeuanne: ITP-npaktnueckue padotsl; JIP - nmaboparopubie paboter; TP- Teopernueckass MOArOTOBKA; Kp —
BBITIOJTHEHUE KOHTPOJILHOM paboTsl; PI'P — pacueTHo-Tpadmdeckas padora.

3.2. Coaep:xkaHue TeM MPOrpaMMbl JUCHHILJIMHBI
6 cemecmp

Tema 1.BiaakHblii BO3AYX M €ro XapaKTePUCTHUKH COCTOSTHUS.

Bseoenue. Ochosnvle nouamus u onpedenenus. Hzomepmuueckuil, u300apubvill, U30XOPHbBIL
aouabamubwlii U NOIUMPONHBIU NPOYECCHI.

Pacuem u ananuz usmenenus mepmoouHamuieckux napamempos npu ux medeHuu.

Oyenxa napamempog COCMOSHUA — MEPMOOUHAMUYECKUX — cucmem U IpgekmusHocms
MEPMOOUHAMUYECKUX NPOYECCOB.

Kpyzosvie npoyeccot (yuxnot). Luxnot mennoswvix mawun. KIT/[ u xonoounvHuiti koagpuyuenm.
Tema 2. TepMmoanHaMuUYecKHe MPOLECCHl M OCHOBBI MX AaHAJIN3A

TepMoauHAMHUKA MOTOKA.

Hzomepmuyeckuil, uz06apHulil, U30XOPHbIU AOUAOAMHBIN U NOJAUMPONHBII NPOYECCHL.

Pacuem u ananuz usmenenus mepmoouHamuieckux napamempos npu ux medeHuu.

Oyenka napamempos  COCMOAHUA — MEPMOOUHAMUYECKUX — cucmem U  dppekmuenocms
MepMOOUHAMUYECKUX NPOYECCO8.

Kpyeosvie npoyeccol (yuxnwt). Luxnot mennoswvix mawun. KII/] u xonoounvusiii ko3gpuyuerm.
Ilapamempul 2aza 6 nomoke u npu €20 MOPMONCEHUU.

Pacnonazaemas paboma u ckopocms ucmeuenus.

Conna u ougghy3zopui, 35cekmopboi.

Lpoccenuposanue 2a306 u napos.

Tema 3. DjieMeHTHI XMMUYECKOW TePMOAUHAMUKHA

Tepmoounamuyeckoe pagrnosecue 6 00HOPOOHBIX U CLOHCHBIX CUCTNEMAX.

Xumuueckue peakyuu u meniogwle d¢hghexmeol.

Xumuuecxoe pasnosecue. 3axon I'ecca u ypasnenue Kupxzoga.

Tema4. Termsioo0MeH U MaccooOMeH

Pacuem nokasameneii u napamempog meniooomena npu nepeHoce menjiomsl u 6euwecmad.
Cnocobvl ynpaenenus napamempamu meniooomena. TennoobmenHvle annapamol U uUx Munvl.
Tennogoti s¢ghghexm.

Ananuz mepmoouHamuyecKux npoyeccos u pacyem noxkazameinei u napamempos menioooMeHHo20
npoyecca npouzeoocmeaa 800aHo2o napa. ST — duazpamma.

Mawiunsr 0ns corcamus u pacuwupenus 2a3o6. Komnpeccopwi. Luxnvl xonoounvrvix mawun. L{ukn
menno6ozo Hacoca. L{uxnvl nopwinesvix /[BC. L{uxnvl 2a30mypOUuHHbIX U peakmusHulX guzamernetl
TemaS.MeToabl aHau3a 3PPeKTUBHOCTH TEPMOINHAMUYECKHX NMPOLECCOB FTOPHOT0
NMPOU3BO/JCTBA U YIPABJIeHHs HHTEHCUBHOCTH 00MeHa JHepruei B HUX
IIpoyeccvr mennonepenoca 6 maccuse 2OpHvIX HOPOO.
Jleoonopoouwvie ocpasxicoerus.

Tepmoounamuueckue napamempul npoyecca N0O3eMHOU 2a3udurkayuu meepoo2o moniusd.
Tepmoounamuka npoyeccos noozemMHou 2azugukayuu

Tema6. IIpoMbInLIeHHBIE KOTEJIbHbIE YCTAHOBKH.

Ilaposvie u 6oooepetinvie komavl. Tenntonocumenu.

Tonnugo u ezo pacxoo.

Oxcnnyamayus KOmMenbHbIX YCMAHOBOK U 3AWUMA OKPYHCaroujeli cpeovl.

Tema7. JHepreTuvyecKue U IKOJOrH4ecKue NpodaeMbl UCIOJIb30BAHUS TEILIOTHI

OcHogvl 3HepzochepediceHus.

Bmopuunbie snepeemuyeckue pecypchbi.

Boszobnosnsemvle ucmouHuku sHepeuu.

Dnepeemuueckue u sKos02U"ecKUe NPoOIEMbL UCNOIbI0BANU MENTOMbL 8 20PHOM Oelle.



3.3. ®opMbI U METO/bI IPOBEICHUS 3AHATHI, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHHI
B npornecce npenogaBanus TUCHUIUIMHBI UCIIOJIB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTUN HaPSTY C
AKTUBHBIMU M UHTEPAKTUBHBIMU TEXHOJIOTHSIMH.

Yuebnwvie mexHojlocuu, UCnojb3yemole 6 06pa30€ameﬂbHOM npoyecce

Pa3nen muciuIuIineb!

CemMmec
Tp

HCHOHBBY@MHG aKTI/IBHBIe/I/IHTepaKTI/IBHBIe
O6p330BaTeJ'II)HI)IC TEXHOJIOTNHU

Komanuect
BO YacoOB

aHamsa.
TepMoaunamuka
IIOTOKA.

2. TepmoguHaAMUYECKHE
MPOIIECCHI U OCHOBBI UX

3.951eMeHTEI
XUMHUYECKON
TEPMOANHAMUKHI

4. TennooOMeH u
MaccooOMeH

5.Merobl aHaIM3a

s dexTuBHOCTH
TEPMOJIUHAMHYECKHIX
MIPOLIECCOB TOPHOTO
MIPOU3BOJICTBA U
yIpaBiIeHUs

SHEpPruen B HUX

UHTEHCUBHOCTHA 0OMEHAa

7.2HepreTuyeckue u
IKOJIOTHYECKUE
pOOIeMBI
WCTIOJIh30BAHUS
TCIIJIOTHI

Uroro:

Jlekunu- npe3eHTauuu
Camonpe3eHTaluu 1Mo JaHHOW TeMe

45

Vcnonb30BaHue Npe3eHTaluu Npu
MIPOBE/ICHUH MPAKTHUECKUX PadoT
(anmropuTM pereHus 3a1a4, 3a1a4d U UX
pelieHue)

4np

2np

BuptyanbpHbiif 1a00paTOpHBIN TPAKTUKYM
M0 TEIJIOTEXHUKE

4110

Texnonoruu GopMuUpoOBaHUS HAYIHO-
HCCIIEA0BATENIbCKOM 1eITeIbHOCTH

21

614510611

4. Ilepevyenb yueOHO-MeTOAUYECKOT0 O0ecriedeHH s AJIsl CAMOCTOSITE/ILHOI PadoThI

00yYauuxcsi Mo JUCIUIINHE

4.1 Conep:xkanne CPC

HaumenoBanue paznena Tpyno- DOpMBI U METOIBI
(TeMBI) JUCITUTUTHHEI Bun CPC €MKOCTh KOHTPOJIS
(B yacax)
Beeoenue. Ocnosnule
NOHAMUSL U ONpeOeeHUs]
IToaroToBKa U BBHIMTOTHEHUE
1.TepmoauHaMHU4YeCKHUE AHanu3 TeOpeTUYECKOI0
MPAKTUYECKUX U JTa0OPATOPHBIX
MIPOIECCHI 1 OCHOBBI X paGoT 8 MaTtepuaia
aHanmm3sa (Breaynut.CPC)
2. TepMoaHAMUYECKHE TlonroToBka v BHIMOJHEHHE
nporeccel. TepMoarnHaMuKa MIPAKTHYECKUX U JTa0OPATOPHBIX 8
MOTOKA pabot
3.91eMeHTBl XUMUYECKOU IToaroroBka U BBITIOTHEHUE 8
TEPMOIMHAMHUKH MPAKTHYECKUX U JTa0OPATOPHBIX




pabort

Kontponbaas padora

Brimonaenwne u 3ammura

AHanu3 TeOpeTHIECKOro
marepuana(Baeayaut.CPC)

8 Odopmnenne
KOHTPOJIbHOM paboThI MPaKTUYECKUX 3aJaHUN U
MOJITOTOBKA K 3aIlNTE,
4. Termnoodmen u MaccoooMeH | IToAroToBKa U BEIIIOJIHEHUE
8 (Baeayn.CPC)
paKTHHICCKIX Koucynpramnus mo
5.Meronsl aHanu3a IToaroroBka v BBITIOJHEHUE MPAKTHYECKHM PaGoTam
3 dexTrBHOCTH MIPAKTUICCKUX (aymur.CPC)
TEPMOAMHAMUYIECCKIX
MIPOIECCOB TOPHOTO
MIPOM3BO/ICTBA U YIIPABICHUS 8
WHTCHCUBHOCTH 0OMEHa
SHEprueu B HUX
6.1IpoMbInIeHHBIC IToaroToBKka M BBITIOTHEHHE 8
KOTEJIbHBIE YCTAaHOBKHU MPAKTHYECKUX
7.2HepreTudeckue u [ToaroToBKa U BBHITOJIIHEHUE
JKOJIOTHYECKUE TTPOOTEMBI MPAKTHYECKUX 8
WCTIOJIb30BaHMSI TETUIOTHI
Kontponbnas padora BeinonHeHue Ko-posibHOM AHaJN3 TEOPETHIECKOTO U
paboThI 10 MTPaKTHIECKOTO
MaTepUaioB, MOATOTOBKA K
3amure (BHeayn.CPC)
DK3amMeH AHanu3 TeOpeTUIECKOro u
@7) MTPAKTHIECKOTO
MaTepHajoB, IOArOTOBKA K
sx3ameny(Baeayn.CPC)
HTroro 6 cemectp 66(273)
4.2 IlpakTHYeckue padoThl
Hanmenosanue pasnena Tpyno- ®opMBI U METOABI
(TeMBI) TUCITUTUTHHEI Bun CPC €MKOCTh KOHTPOJIA
(B gacax)
1. PacyeT kpyroBbix
MPOLIECCOB U aHAIIN3 8
3(PEKTUBHOCTH TETLTOBBIX
MallliH
2. TepmoanHaMuUecKue
IPOLIECCH] B UIEATLHOM BrlmoHEHNE TPaKTHYECKUX 8 IIpoBepka u 3amura
rase. Pacuer napamerpos. pabot B cooTrBeTcTBUU ¢ MY NPaKTUIECKUX padoT
3.0npenencHue
napaMeTpoB aTMOC(HEPHOTO 8
BO3/lyXa (TeMIIepaTyphl,
JIaBJICHUS U BJIAXKHOCTH).
4, PacueTr o0ObeMa U cocTaBa 8
NPOJIYKTOB TOPEHUS.
HUTOTO 32
4.3 JlabopaTropHbie padoThl
HaumenoBanue paznena Tpyno- DOpMBI U METOIBI
(TeMBI) TUCITUTUTHHEI Bun CPC €MKOCTh KOHTPOJIA
(B yacax)




1./Iabopamopnaa paboma
Nel

Pacuer KPYTOBBIX
IIPOLIECCOB u aHaIu3
3 PEKTUBHOCTH TETIOBBIX
MaIIiH

2. Jlabopamopnas paboma
Ne2

TepMoguHamMuyeckre
Mpolecchl B HJI€aJTbHOM
rasze. Pacuer napaMeTpos.

3.Jlabopamopnasn
paoomahe 3

Omnpenenenue napaMmeTpos
aTMoc(epHOTro BO3ayXa
(TeMrieparypsl, 1aBICHUS U
BJIQYKHOCTH).

4. Jlabopamopnan paboma
Neq

Pacuer o6beMa u cocTaBa
POJYKTOB TOPEHUSI.

Brmonnenne 1abopaTopHBIX

paboT B COOTBETCTBHH ¢ MY

10

IIpoBepka u 3amura

JabopaTOpHBEIX paboT

HUTOTO

34

4.3. KonTpoabHasi padora (uactn Nel)

HaumenoBanue paznena Tpyno- DOpMBI U METOJIBI
(TeMBI) TUCTIMILITUHBI Bug CPC €MKOCTb KOHTPOJIA
(B yacax)
Neol-7 BrimonHeHNE KOHTPOJIBHOM 3ammra
10

pabotsr

KOHTPOJBHOM padoThI

KoHnTtposbHast pabota BeImosHseTcs o BapuantaMm (21 BapuanT). Kaxaelii BapuaHT KOHTPOJIBHOM

paboThl copepkuT 6 3a1a4.

IIpumepvr 6apuanmos pabomul.

BAPUAHT 1

1. B cocyae oosemom V = 30 1 comepkutcs uaeanbHbiit ra3 npu temmeparype 0°C. IMocne
TOr0, KaK 4acTh Ia3a Oblja BBINYLIECHA HAPYXKY, JaBICHHE B COCYJEe MOHU3MIOCH HAa Ap =
0,78 atm (6e3 u3MeHeHus: Temreparypsl). HaiiTu maccy BbImymieHHOTo rasa. IImoTHocTh

JIAHHOTO Ta3a IIpH HOPMaJbHBIX yciaoBusX P = 1,3 r/m.

2. Ha xakoii BbICOTE JaBJICHHE BO3AyXa COCTaBIsAeT 75 % OT NaBieHHWS HA YpOBHE MOps?
TemrepaTypy cuuTaTh OCTOSHHOM 1 paBHOi 0 °C.
3. OnuH KOHEI] CTEePKHS, 3aKIFOUEHHOTO B TEIUIOU30JIUPYIONIYIO0 000JI0UKY, TOJACPKIUBACTCS
npu TemrmepaTtype 11, a aApyroil — npu temmeparype 1. CaMm CTepkKeHb COCTOUT U3 ABYX

gacreif, JIMHBI KOTOPBIX ¢ U {,¥ TEmIOmpOBOXHOCT KqUK,. Haiitu Temmeparypy

MMOBCPXHOCTU COITPUKOCHOBCHUA DTUX qacTen CTCPIKHA.

4. Ta3 aneron (C3HgO) mpu temmeparype 200 °C  umMeeT yaelnbHYIO TEIIOEMKOCTH IPH
IIOCTOSTHHOM JABIEHUU Cpy, =1787 Jx/(kr-K). Onpenenuts Y u ynenbHbli 00bEM rasa,
€CJIM €T0 JIaBJICHUE P = 1,8-105 I1a.




5. Haiitu KIIJI nmkna Knanelipona, cocrosimero M3 AByX u3orepMm I1 = const, T, = const
(T1>T>) u aByx uzoxop Vi = const, V, = const(V,>V1). IToctpouts rpaduk UKIIa.

6. HaiiTi BeIpakeHHE [Tl SHTPOIIMU MOJISI BaH-JIep-BaalbCOBCKOTO ra3a (kak GpyHKuuio ot T u
V). CpaBHHTE C BEIpKCHHUEM ISl SHTPOIIUH UICATBHOTO Ta3a.

4.4. KonTpoabHasi padora (uacTbNe2)
PaC‘-IeTHO-Fpa(bI/I‘IeCKa}I pa60Ta BBITIOJIHSACTCS CTy,Z[GHTaMI/I 1o BapI/IaHTaM, OHpe,Z[G.H}IGMBIM
npenoaaBareneM. B olHOM BapuaHTe MpeCTaBIEHBI 15 3amay, OXBAaTHIBAIOIIMX BCE M3Y4aeMbIC
TeMbl 1o aucuuiuinHe «TenmmorexHukay. Beero 10 BapuaHTOB.

3adaua 1 B mpoliecce paciimpeHus ¢ MoABOAOM TeIUIOTHIQ 1 KT BO3ayXa coBepIiaeT
paboty L. Onpenenuts n3MeHEHHE TEMIIEpaTyphl BO3yXa B IpoIiecce, mpeHedperas
3aBHCHMOCTBIO TEIUIOEMKOCTH OT TEMIIEPaTypBhl.

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

QxJlx | 120 | 100 110 90 130 125 120 115 105 85

Lx/lx | 90 85 80 75 95 90 70 95 90 65

3aoaua 20npenenuTh pacxoj BO3AyXa B CUCTEME OXJIAXKACHUS Tu3eis MOITHOCTRI0 N= 38
kBT, eciin oTBOAMMAs TemoTa cocTaBiseT 75% MoNe3HON MOIHOCTH ABUTATENls, a TEMIIepaTypa
OXJIaXKJAIOLIET0 Bo3ayxa nosslmaercs Ha 15°C.

3adaua 3 B 3aKkpbhITOM pe3epByape HaXOAUTCS BO3AyX MNpu gaBieHund 730 MM pT. CT. U
temneparypeT 1. OnpenenuTs, HACKOIbKO MOHU3UTCS JaBJIEHUE B pe3epByape, €Clu ero OXJIaauTh
1o T2.

Bap. 1 2 3 4 5 6 7 8 9 10
T,°C 30 40 50 35 45 55 60 37 42 46
T,°C 20 36 42 32 40 47 53 30 40 40

3aoaua 4 OnpenenuTh 10 KaKOW TeMIEpaTypbl HEOOXOAMMO HarpeTh ras Mpu MOCTOSHHOM

o0beMe, UTOOBI €ro JaBJICHUE YBEIWYMIOCH B IBa pa3a, €CliM HayasibHas TeMieparypa 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 pe3epByape emkocThio 1M? HaxomutTcs Bo3ayx mnpu aasinenun p (Mlla) u

temriepatype T °C. Kak u3aMeHHUTCS Temmneparypa U JaBJICHHE BO3yXa, €CIM K HeMYy mojBecTH Q
kJ[>K KOJIM4eCcTBa TEIUIOTHI.

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

P MIla 0,5 04 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 x/Ix 275 250 260 265 270 255 245 280 285 275

3aoaua 6 B mwnuHape nBUTATeNsl BHYTPEHHETO CrOpaHUs B KOHIIE CXKaTusi abCONIOTHOE
nasnenue P MIla u Temnepatypa T °C. Cropanue roprodeit cMecu MpOUCXOAUT MPU MOCTOSHHOM
obbeme ¢ BoimeneHueM Q kJ[k temtoTer Ha 1 kr cMecu. OnpenenuTs P, v, T B MWIMHAPE B KOHIIE
cropanust 0e3 ydera 3aBHCHMOCTH TEIJIOEMKOCTH OT TemrepaTrypbl. CUHTaTh, YTO MPOTYKTHI
cropanus 06Jaat0T CBOMCTBAMU BO3yXa.

Bap. 1 2 3 4 5 6 7 8 9 10
P MIla 1,6 13 1,2 1 1,2 11 15 1,4 1,7 1,8
T °C 370 350 355 345 360 365 375 380 355 370
Q xJhx 400 355 300 375 360 380 410 370 350 490
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3adaua 71lpyn HM30XOpHOM HarpeBe | Kr Bo3ayxa Temmeparypa MeHsercda oT 11 mo To.
OmnpenenuTh N3MEHEHNE YHTPONHHU M NOJABOANMYIO TEILIOTY.

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

T,°C 20 30 40 50 60 25 35 45 55 65

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

3aoaua 8 Tlpu nocrossHHOM aaBineHUH (paBHOM 760 MM pT. cT) K 1 KT a30Ta, UMEIOLIEMY
temnepatypy 25 °C, nogsoautca 100 k/[x temiorel. OnpeaenuTs Ha4YaIbHOE 3HAYCHUE SHTPOIHHU
U €€ U3MEHEHME B IIPOLIECCE.

3aodanue 9 B nnkie KapHo noaBoJ TEMIOTH IPOUCXOIUT IIPU MaKCUMAJIbHOM TeMIiepaType
T;. Ilone3nas pabora, momydaemasi B nukiie, L. OnpenenuTs TEPMUYECKUN K.I1.1., IOJBOAUMYIO U
OTBOJUMYIO TEILJIOTY, a TAK)Ke MUHUMAJbHYIO Temrieparypy T2, ecnu padouee Teno — 1 Kr Bo3ayxa,
a OTHOCUTEILHOE N3MEHEHHE 00heMa B M30TEPMUUECKUX MPOIIeccax 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

L x/Ix | 265 250 255 260 275 270 265 260 255 250

3aoanue 10 Tlpu temneparype 10°C 3 xr BoABI CMEIIMBAIOTCA C 2 KI' BOJBI TpHU
temriepatype 80°C. OmnpenenuTb BO3pacTaHWE >SHTPONUU H3-3a HEOOPATUMOCTH IpoIecca
CMEIIEeHHs, TPU KOTOPOM TEILJIOTa MEePEXOIUT CaMOIPOU3BOILHO OT 00Jiee HarpeToro Teia K MeHee
HarpeToMmy.

3aoaua 11  Ha ckonbKo rpaaycoB NEperpeT BOASHOW map, eciu npu nasiaeHuu 1,5 Mlla
ero temriepatypa 300 °C? Onpeaenurts TEIIOTY neperpesa, eciau dHTanbnus mapa 3033 kJx/kr.

3aoaua 12 OnpenenuTh TEMIEPATypPy, YACIbHBIA 00BEM, SHTAIBIIUIO KUTIAIICH BOJBI TIPH
nmasieHuu 10 MI1a.

3aoanue 13 TemmepaTypa BOAbI, moctynaromeid B koren, tB = 250 °C, abcomoTHOE
nasnenue B komiie p=10 MIla. Onpenenuts Teniaoty, NOABOJMMYIO B KOTJE ISl oJdydeHus: 1 kxr
napa ¢ remneparypoi t=500 °C.

3aoaua 14 B TennooOMEHHOM armapaTe BEpTUKAIbHAS IUIOCKAs CTEHKA TOJIIUHON O MM,
IMHOM | M, ¥ BBICOTOM h M, BBINONHEHA M3 cTalU ¢ KOI()(UIMEHTOM TEIUIONPOBOIHOCTH AC
B1/(M*K). C omHOW CTOpOHBI OHAa OMBIBAETCS MPOAOJIBHBIM BBIHYKJIEHHBIM IMOTOKOM TOpPSYEH
KUAKOCTH (BOJBI) CO CKOPOCTBIO W M/C, M TemmepaTypod tki (BHamu OT CTEHKH), C APYro
CTOPOHBI — CBOOOTHBIM TTOTOMKOM aTMOC(epHOro Bo3ayxa ¢ Temreparypon tk,°C.

OnpenenuTh MIOTHOCTh TEIIOBOTO MOTOKA (. JIydrcThIM TermooOMeHOM npeHedpeys U3 3a
MAaJIBIX 3HAUeHUH K1, UK.

Bap. 1 2 3 4 5 6 7 8 9 10
3, MM 35 | 30 | 31 | 32 | 36 | 37 | 34 | 35 | 33 | 37

|, m 1 11 | 09 | 07 | 12 | 13 | 08 | 09 1 1,4

h, M 095 | 0,80 | 085 | 07 | 0,75 | 0,65 | 0,85 | 0,90 | 0,95 | 0,85

MW BTU(M*K) | 50 | 45 | 45 | 50 | 40 | 55 | 60 | 45 | 55 | 50
w M/ 013 | 011 | 012 | 014 | 0,15 | 0,43 | 012 | 0,11 | 0,15 | 0,14
tk1°C 140 | 150 | 130 | 145 | 155 | 135 | 120 | 150 | 155 | 125
tk2°C 40 | 50 | 30 | 45 | 55 | 35 | 20 | 50 | 55 | 25

3aoaua 15 ]lo xaxoii Temneparypsl Oyaer Harpet yriaekucisiii ra3 CO, o0bemMoM Vi, eciu
coo0ImuTh eMy TermaoTy Q mpH mocTostHHOM, aOCOoMOTHOM aaBieHuH. HawanmbHas Temmepatypa
raza t; = 100 °C. Omnpenenuts 00bEM Taza B KOHIIE IpoIecca, a TAKXKE YACIbHbIE 3HAYCHUS
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BHYTPEHHEHN DHEPIUH, SHTAIBIIMU U SHTPONMHU B Ipolecce. TeroeMKoCTh IPUHATh HE 3aBUCSILEH

OT TEMIEPATYPHI.

Bap. 1 2 3 4 5 6 7 8 9 10
Vi m? 1200 | 1300 | 1250 | 1230 1310 | 1240 | 1340 | 1320 | 1210 1100
P MIla 265 250 255 260 275 270 265 260 255 250
Q xJIx 700 650 690 720 680 670 660 710 700 690
Kpurepun oneHkn 1a00paTOpHBIX U NPAKTHYECKUX padoT
. KonunuectBo
XapakTepucTruKa OTBETa Ha TEOPETUIECKHI BOIIPOC /
Komnerenuu HaOpaHHBIX
BBITIOJTHEHUS PAKTUYECKOTO 3aJaHUS
OaJIoB
1.PaboTa BhITIONTHEHA B COOTBETCTBHH C METOUIECKIMU
yKazaHusiMH. Bcee pa3ziensl 1 pacueTbl COOTBETCTBYIOT TEME. IIP. TP
2.0T1BeT coepKUT HEOOXOIUMBIC JAHHBIC U PE3YIhTAThI 5 62:Jm
pacyeToB, CTY/ICHT OPUEHTUPYETCS B paboTe, UETKO U
8%11213 npodecCHoHATLHO OTBEYAET Ha JIOMOJHUTEIBHBIE BOITPOCHI.
) 1.PaboTa BBIIIOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKazaHusMH. Bce paszzensl 1 pacyeThl COOTBETCTBYIOT TEME. P JIP
2.0TBeT conepKUT HEOOXOIUMbIC JAHHBIC U PE3YIIbTAThI 4 6;u1n
pacyeToB, CTYICHT CIa00 OPHEHTUPYETCS B paboTe, HE BCeraa
npodeccroHabHO OTBEYAET Ha JIOMOJHUTENBHbBIE BOITPOCHI.
1.PabGoTa BhITIONTHEHA B COOTBETCTBHH C METOUICCKUMU IIP. JIP
yKka3zaHusIMH. Bce paszaensl U pacyeTbl COOTBETCTBYIOT TEME. 3 6;,u1n
2.. AIropuTM™ penieHus HapyueH.
1. PaGoTa BBIIIOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKa3zaHUsAMH. Bcee pasaensl u pacdyeTsl UMEIOT OIUOKHY U 0 (Ho1)B)
TpeOyroT nepepacyeta. PaboTa BBITIOIHEHA ¢ OIIMOKaMU 1 6aytoB
TpeOyeT 10paboOTKH..
Kpurepun onieHKH KOHTPOJIbHBIX padoT
. KonuuectBo
XapakTepucTruKa OTBETa Ha TEOPETUIECKHI BOIIPOC /
Komnerenuun HaOpaHHBIX
BBITIOJTHEHUS MPAKTUYECKOTO 3aJaHUS
OaoB
1.PaboTa BhITIONTHEHA B COOTBETCTBHH C METOTUICCKIMU
yKazaHusiMH. Bcee pa3zensl 1 pacueTbl COOTBETCTBYIOT TEME.
2.0TBeT coiepKUT HeOOXOJMMbIE JTAaHHbIE U PE3YJIbTaThI 306am10B
pacyeToB, CTY/ICHT OPUEHTUPYETCS B paboTe, UETKO U
OIIK-14 npoecCHoHATLHO OTBEYAET Ha JIOMOJHUTEIBHBIE BOITPOCHI.
OIIK-18 1.Pabota BbIMOIHEHA B COOTBETCTBUU ¢ METOIUYECKUMHA
yKazaHusMH. Bce pas3aensl 1 pacyeThl COOTBETCTBYIOT TEME.
2.0TBeT comepKUT HEOOXOIUMbIE JAHHBIC U PE3YIIbTAThI 240an1a
pacueToB, CTY/ICHT CJIa00 OPUEHTUPYETCS B paboTe, HE BCeraa
npoeccHoHaIbHO OTBEYAET Ha JIOMOJHUTENIBHbBIE BOMTPOCHI.
1. PaGora BEIMIOTHEHA B COOTBETCTBUU C METOJUYCCKIUMHU
yKka3zaHusiMH. Bce paszzaensl U pacueTbl COOTBETCTBYIOT TEME. 186ammoB
2. AIropuTM pellIeHUs] HapyIlIEH.
1. PaGoTa BBIIIOJIHEHA B COOTBETCTBUU C METOANYECKUMU
yKa3zaHUsAMH. Bce pasaensl u pacueTsl UMEIOT OIUOKHU U 0 (Ho1)B)
TpeOyroT nepepacyeta. PaboTa BBITIOIHEHA ¢ OIIMOKaMU 1 O6aytoB

TpeOyeT 1opaboTKH.

5. MeToaundyecKkue YKazaHud AJs oﬁyqammnxca 110 OCBOCHHMI0 JHUCHUITJIMHBI
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Metoanueckue yKkazaHus Ul TOMOIIX 00yYaroIUMCs B YCIIEUITHOM OCBOCHUU JUCIUIIMHBI B

COOTBETCTBUHU C 3aIlJIAaHUPOBAHHBIMU BUIaMU y4€OHON U CAaMOCTOATEIbHOU paboThl 00yUYaroIuXcs:
1. Meronudeckue yka3aHus K IPaKTHUYECKUM pabOTaM.
2. BapuaHTbI KOHTPOJBHBIX PaOOT U METOAMYECKHE YKa3aHUs K KOHTPOJIbHBIM paboTam

Metoandeckre ykaszauus pasmeriensl B CJIO Moodle:

(OITN)-http://moodle.nfygu.ru/course/view.php?id=14951
(MJT) -http://moodle.nfygu.ru/course/view.php?id=14794
PeliTHHTOBBIH perJiaMeHT Mo JUCUHUIIINHE:

Bun BeimonHsieMoit yueOHOM paboTh KomuuectBo | KonnuectBo Ilpumeuanu
(KOHTPOJIMPYIONIUE MATEPUAITBI) 6aoB (Min) | O0amroB (Max) e
Ucnvimanus / Bpewms, uac
Dopmvr CPC
6 cemecTp

[IpakTrueckue padboThI 4x59.=20u. 120. 56.x4=206. | Odopmenue B
JlabopaTopHbIie pabOTHI 4x549.=20u. 126. 56.x4=200. | coorserctBuE C MY
AHau3 TeopeTuyec- 164, i i
KOT'0 MaTepuaia
KontponbHas padora 10u. 216. 306.

DK3aMeH 274ac. - 300.

Hroro: 664ac.+274ac..9k3 456. 706.+306.3K3. Munrnmym

45 Gannos

6. ®OoHI OLICHOYHBIX CPEACTB AJIs IPOBEACHUs] IPOMEKYTOUYHOM aTTecTALMHA
00y4aroIMXcs M0 AMCHUILINHE

6.1. [Toka3aTeu, KpUTEPHH U HIKAJIA OLEHUBAHUS

Kons! Wupvkatopsl IToxa3aTens onieHUBaHUS | YPOBHU Kpurepuu ouenuBanus
OLIEHUBA- JIOCTUKEHUS (mo m.1.2.PTL[) OCBOEHUS (meckpurTops)
€MBIX KOMIETEHIMH Onenka
KOMIIETEH-
Ui
OIlK-14.1 Jlonoicen 3namn. Bricokmii [[laH  TONHBIA,  Pa3sBEPHYTHIA | OTIIMYHO
OIIK-14 | -ocyuwecmensiem -061IIHE CBENCHNUS O OTBET Ha HIOCTaBJICHHBIE
piomoe TCPMOINHAMHICCKIX conokymoers  ocosmant
OIIK-18 zg:;g;:zz;e nponeccax; 3HAHHH o IIMCIIUTLTHHE,
. -IICPBOC U BTOPOC JI0KA3aTEIbHO PacKpbIThI
mexHon02ull 014 )
ctopa pasane s omere  npocicxnmaere
ungopmayuu, TCPMOMMIAMIICH, YyeTkasi CTPYKTypa, JIorHdyecKas
06pa60m7<u u “IPUMCHCHHC OCJIEI0BATEILHOCTD,
unmepnpemayuu 3aKOHOB OTpakaromast CYILIHOCTh
NOAYYEHHBIX TEPMOANHAMHKHU ITPU PaCKpBIBAEMbBIX TOHSATHH.
oKcnepumenmanvi | IPOTEKAHUH 3nanue 1o npeaMery
bIX OGHHBIX, TEPMOJINHAMHYECKUX ZeMOHCTpUpYeTes  Ha - oHe
NOHUMAaHUA €ro B CUCTeMe
IMponeccCoB; o
OIIK-18.6 BHIBI JaHHOM HayKH _n
MEXIUCLMIUTHHAPHBIX CBSI3CH.
-ucnolesyem TEIUIONEPEaAYH; OTBEeT HBIOXEH JIUTEPaTypHBIM
3AKOHbL MEXAHUKYU, | _so v o HET U A3BIKOM  C  MCIOJb30BAHHEM
MEePMOOUHAMUKU U dusnueckue npodeccroHaIbHOM
2NIEKMPOMEXHUKYU 6 TEPMUHOJIOTUH M0 MPEAMETY.
ceoer IIPOIIECCHI
npogpeccuonanpuor | TETIOTICPCAATH, [IpakTrueckas pabora
dessmenbHoCmU, -KJIacCH(pUKaLuIo, BBITNOJIHEHA COTJIACHO aITOPUTMY

NpUMEHAEN UX 6

MPUHLIUIBI 1EUCTBUS

peUICHUA, OTCYTCTBYIOT OIIHOKHU
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meopemuvyecKux u
IKcnepumenmailibH
bIX UCCACO0BAHUSX.

U pacyera
TEI000OMEHHBIX
anmnapaTos;
Lonorcen ymems:
-OMpECIISTh
napameTpsl
COCTOSIHUS U
npoiiecca npu
pacuete
TEPMOJANHAMUYECKH
X TIPOIIECCOB;
-OMpEAeISITh
napameTphbl
MPOIIECCOB
TEIIONepeIaun Mpu
TerJIonepeaayue
TEIJIONPOBOTHOCTH
10, KOHBEKTHBHOM U
paguanuoOHHOM
TEILIO0OOMEHE;
-paccuuTHIBATH
KOHCTPYKTHBHBIC
napameTpsl
TEII000MEHHBIX
anmnapaToB U
MPOIIECCHI,
MPOTEKAIOIINE B
HHX,

Jlonoicen enademo:
-HHCTPYKIHSIMH 10
pacuery
TEPMOIUHAMHYCCKHX
U TEIITIO0OMEHHBIX
IIPOIIECCOB;
-cnoco0amu u
METOJIaMH pacyera
buznuecKux
IIPOIIECCOB.

pa3IMYHBIX THIIOB, O(pOpPMIICHHE
W3MEPEHUH U BBIYUCICHUN B
COOTBETCTBHH C TEXHUYECKHMU

TpeboBaHUsAMU. MoOTyT  OBITH
JIOITYTIICHEI HEI0YEeTHI B
omnpeneNeHur TIOHATHH,
WCTIpaBIICHHBIE CTYICHTOM
CaMOCTOATENILHO B IIpolecce
OTBETA.

BazoBpiii |[daH  moONHBIN,  pa3BepHYTHII XOPOIIIO
OTBET Ha MTOCTABJICHHBIC
BOIIPOCHI,  TIOKa3aHO  yMEHHE
BBIJICIUTh  CYHICCTBEHHBIC U
HECYILIECTBCHHBIE HEJI0YETHI.
OTBEeT 4YETKO CTPYKTYPHPOBAH,
JIOTHYEH, H3JI0KEH
JIUTEPATyPHBIM SI3BIKOM c
HCIIOJIE30BaHUEM
npodeccnoHaTbLHOM
TEPMUHOJIOTHH IO AUCITUTUINHE.
[IpakTryeckas pabora
BBIMOJIHEHA COTJIACHO
ANTOPUTMY, OTCYTCTBYIOT
HE3HAYUTCILHBIC OIIUOKH
pa3IHYHBIX THUIIOB, HE
MEHSIOIINE  CYTh  PCIICHHSA,
opopMiIcCHHE  HW3MEPEHHH U
BBIYUCIICHHA B COOTBETCTBHUHU C
TEXHUYECKUMH  TPEeOOBaHUSIMH.
Morytr OBITH IOMyIIECHBI 2-3
HETOYHOCTHU WA
HE3HAYUTCILHBIC OIIUOKH,
UCIIPABJIEHHBIE  CTYAEHTOM C
MOMOIIBIO TIPENoaBaTels.

Munuma | Han HenoctaTouHo monHeld u | Y oBIET

TILHEI HE0CTaTOYHO PasBEPHYTBIA | ponpTer
OTBET. Jloruka u
MOCJE0BATENbHOCTh bHO
W3J0KEHUS MMEIOT HapyIICHHUS.
JorrymeHsr OIIHOKH B
PacKpbITUU MIOHATHH,
ynoTpebieHHH TEepMHUHOB. B

OTBETE OTCYTCTBYIOT BBIBOJEI.

YMeHue packpbITb 3HAYCHUE
0000IIEHHBIX 3HAHUI HE
nokazano. Hemoctarouno BepHO
WCIIONB3YETCS
npodeccuoHanbHas
TepMI/IHOHOFI/IH.

TIpaxTnueckas 3a7a4da
BBITIOJTHEHA COTJIACHO
aIrOPUTMY, OTCYTCTBYIOT
HE3HAUYNTEILHBIC OIINOKH
Pa3INYHBIX THUIIOB,
UCHpABJIEHHBIE B  Ipoliecce
OTBETAa, odopmirenne
W3MEPEHU W BBIYMCICHHN

TAKXKE HMMEIOT OTKJIOHCHHS OT
TEXHUYECKUX TpeOOBaHUIA.
HomyrieHst 2-3 OIIUOKH
pPa3IUYHBIX THIIOB, B IEJIOM
COOTBETCTBYET HOPMATHBHBIM
TpeOOBaHUSIM.
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He Orser mpexcrasisier  co6OH | HEymOBIT
pa3po3HEHHBIC 3HAHUA c

OCBOCHBI CTBOPUT
CYIIECTBEHHBIMH OIIMOKaMH IO
CJIBHO
BOIIPOCY. IIpucyrctBytor
(bparMeHTapHOCTD,
HEJIOTUIHOCTh N3JI0KEHHS.

CrymeHT HE OCO3HAaeT CBS3b
00CyX/1aeMoro BOIlpoca  C
JIPYTUMHU o0beKTaMu
JUCLMIIIAHEI. OTCyTCTBYIOT
BBIBO/IbI, KOHerTl/BaLII/I}I nu
JI0Ka3aTeIbHOCTh U3JIOKeHUs. B

OTBETax HE HCNOJIb3yeTcs
npodeccrHoHaNbHas
TEPMHHOJIOTHSI.
JononxurensHble n
YTOUYHSFOLIHE BOIIPOCHI

MperoiaBaTelisi He MPUBOIAT K
KOPPEKITNH OTBETa CTY/ICHTA.
Unu  OtBer Ha  BOmpocC
MOJHOCTBIO OTCYTCTBYET

Hnu Otka3 ot oTBETA.

Hnu

OTBeT mpencTaBiIseT  CcOOOU
pa3po3HEHHbIE 3HAHUSA c
OIMOOYHBIMH MOHATHUAMM.
JlomoHATE THHBIS u
YTOYHSIOLIUE BOIIPOCHI

mpernogaBareis He NPUBOIAT K
KOPPEKIMH OTBETA CTYJICHTA.

6.2. TunoBbie KOHTPOJIbHBIE 3aIaHUS (BONPOCHI) 1JI POMEKYTOYHOM aTTeCTAIMU

DK3aMEHAIMOHHBIN OWJIET BKIIFOYAET JIBA TEOPETUUECKUX BOMPOCA U MPAKTUIECKOE 3aJaHUE
(cootBercTBre KommereHmsM OITK-14, OITK-18)
Teopemuueckue sonpocul

1
2.
3.
4

oo

10.
11.

12.

Tepmonnnamuueckas cuctema. OCHOBHBIE TAPAMETPBI €€ COCTOSIHMSL.

VYpaBHEHHE COCTOSHUS UACATBHOTO rasa.

Tennora u pabora kak GOpMbI IEpeTadn YHEPTUH.

Tepmoauuamudeckuii npouecc. PaBHOBecHble M HepaBHOBECHBbIE Mpoliecchl. OOpaTUMblE U
HEO0OpaTUMBIE TIPOIIECCHI.

[onsATus o sHEPTUM, pacxojie SHEPTUH, yACIbHONW YHEPTUH, paboTe, TermIoTe, padouem Terne,.
[ToHsATHE O TEPMOAMHAMUYECKON CHCTEME, OTKPBITAs U 3aKpbITas, aquadaTHAas, U30JIMPOBAHHAsS
CUCTEMBI, OKpY’Karolllas cpea.

TepmoauHaMuyeckue napaMeTpsl COCTOSIHUA pabouero tena u ux ¢yHkuuu. OnpeneneHne ux
1o TabauiaM 1 JuarpaMmam.

Tennoemkocth. MaccoBasi, oObeMHasT W MOJISIPHAS TEIUIOEMKOCTH. TeIIOeMKOCTh TP
MOCTOSIHHOM JIaBJICHUU M 00beMe. 3aBUCHMOCTh TEIUIOEMKOCTH OT TEMIIEpaTyphbl U JIaBJICHUS.
TennoemkocTs cMecH paboumXx Tell.

IlepBbiii 3ak0H TepMoauHaMuKu. PaboTta pacmupenus (cxartus), padoTa NPOTAIKUBAHMS,
pacmonaraemas pabora.

BuytpenHss sHeprus. OHTponus. DHTansnud. P-v u T-S quarpammsl.

Bropoii 3akoH TepMonuHaMuku. KpyroBbele TepMOAMHAMUYECKHE TIPOLIECCH] (IIUKIIbI) TEIUIOBBIX
MaIlIHH.

[Tpsitmoit m oOpaTHsIi ukiasl Kapro. KIT/] mukia.
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13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.

24.

25.
26.

217.

28.

29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

W3oxopHBIH Mpoliecc UAeanbHOro rasza, pacmonaraemas pabota, padboTa pacumpenus (CKaTus),
TEIUI0Ta Mpoliecca.

N3006apHbliil mpoliecc uaealbHOro ra3a, pacrnosiaraemas padora, paboTta pacmupenus (CxaTus),
TEeIUI0Ta Mpoliecca.

AnuabaTHBIM Tpolecc WAeaJbHOrO Trasa, pacronaraeMas paborta, paldoTa pacIIMpeHus
(cxatus), TEmI0Ta Mporecca.

W3oTepMHBIN TIpoliecc HIEANBHOTO Ta3a, pacmojaraemas pabora, paboTa pacmUpeHUs
(cxatus), TEmIoTa Mporiecca.
N300apHO-U30TepMHBIN MPOIIECC peaTbHOTO rasa, pacnoiaraemas padora, paboTa paciupeHus
(cxkaTHs), TEIUIOTA Mpoliecca, TeII0Ta KOHASHC AU, TETIOTa UCTIapeHHUsL.

[TonuTpomHbIid mpollecc peadpbHOro ras3a, pacmoiaraemas paborta, paboTa pacHIHpeHUus
(cxatus), TEmIoTa Mporecca.

[TepBsIii 3aKOH TEPMOAMHAMHUKHY (B 00IIEM BUC) IJI MOTOKA BELIECTBA.

Brnusaue npoduiis kaHana Ha aguabaTHOE TEUYEHHE B HEM Taza: coruio, auddysop, cormio
JlaBasis.
JpoccenupoBanue pabouero Tena, ypaBHEeHUE Mpoliecca.
Bunb sHEpruu u uX NpeBpaTUMOCTD.
Cmecu pabounx ten. CrnocoObl 3afaHHsl COCTaBa CMECH, COOTHOIICHUS MEXKIY MacCOBBIMH,
00BEMHBIMU U MOJISIPHBIMU JIOJISIMH.
TepMmomuHaMuUeckre Tpolecchl pabodynx Tel W ux rpaduueckoe n3oOpaxkeHue B p-V U T-S
JUarpammax.
Peanibable ra3el 1 napel. ®a3oBbie MEPEXOBbI.
TepmonuHaMmuka MOTOKOB. lcredeHue u apoccenupoBaHMe ra3oB M 1apoB. lI3MeHeHue
napaMeTpoB MpH aIuabaTHOM JAPOCCETUPOBAHUU.

OOpaTHbIe KPYTOBBIE MPOIECCHI, CIOCOOBI MOHMKEHUS TEeMIIeparyp B HUX. XOJIOIWIbHBIE
MaIIUHBI.
XapakTepUCTUKH XOJOIWIBHBIX M KPUOTEHHBIX YCTAaHOBOK: XOJOJOMPOU3BOAUTEIHHOCTS,
XOJIOMMITBHBIA KO3(PPHUITHEHT.
XJtajmoareHThl. XJ1agJOHOCUTEIIH.
TemnocHaOxeHne  NpeANpUATANA: UCTOYHUKA U TOTPEOUTENH  TEIMJIOTHI,  PEKHUMBI
TEIUIONOTPEOJICHUSI, CUCTEMBbl TeIUIOCHAOXKEHUs. MeTonbl peryJupoBaHUs IapamMeTpOB
TEMJIOHOCHUTEIIEH.
TemooOMeHHBIC YCTAHOBKH, UX TUITBI U UCIIOJIL30BaHUE.
Bupl BTOpUYHBIX SHEPrOpPeCYpPCOB U HAMPaBIEHUS UX UCIOJIb30BaHUA.
YTunu3zanus TerioTH.
Buael nepeHoca TEmI0ThHI: TEIIONPOBOIHOCTh, KOHBEKIIMS U U3TTyYEHHE.
TennonpoBoIHOCTh: OCHOBHBIE MOHATUA M omnpeneneHus. 3akoH @Dypee. Koadduument
TEIUIONPOBOAHOCTH.  JludepeHInanbHOE  ypaBHEHHE  TEIUIONMPOBOJHOCTU. Y CIIOBHS
OJTHO3HAYHOCTH.
KonBekTuBHBIN TemmooOMeH. OCHOBHBIC MOHATHS U onipeaesieHns. KoaghuuueHt rermooraquu.
TenmooOMeH u3nyueHrneM. 3aKOHBI TETIJIOBOTO U3ITyYSHHS.
Cnoxnsriii TermoooMeH. Koaddurment Ternonepeaaun. TernmoBas U301
MaccooOMeH: OCHOBHBIE TOHATHS U onpeneneHus.da3zoBoe paBHosecue Juddysus.
Temio 3eMHBIX Henp, MPOLECCHl TEIIONEpeHoca B Helpax 3eMid, TpeOOBaHHSA K TEIJIOBOMY
PEXHUMY TIOJJ3€MHBIX TOPHBIX BBIPAOOTOK.

Ilpakmuueckue eonpocul
Pewenue 3a0au konmponvHou pabomul, pacuemno-epaghuueckoli pabomsi, NPAKMUYECKUX padom.
Kpurepum ouenku:

KoMnereHuun

XapakTepucTHKA 0TBETA HA TeOPeTHYECKU U (MIPAKTHYECKHH)

BOIPOC KoanuecTtBo

HAOpaHHBIX
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0aJ1710B

JlaH 1moyHbIH, pa3BepHYTHIN OTBET Ha ITOCTABJICHHBIN BOIPOC, [TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUII 110 AUCIMIUIMHE, I0Ka3aTeIbHO PaCKPHITHI
OCHOBHBIE I10JI0)KEHHSI BOIIPOCOB; B OTBETE IPOCIIC)KUBACTCS YETKAsI CTPYKTYypa,
JIOTUYECKast MOCJIE0BATEILHOCTD, OTPaXKarolas CYIIHOCTh PACKPhIBAEMBIX
HOHSATHUH, TEOPUHA, SIBICHUH. 3HAHHE 10 IIPEAMETY JIEMOHCTpUpYeETCs Ha (hoHe
MOHMMAaHHMS €ro B CUCTEME JaHHOH HAyKU M MEXJANCUUIUIMHAPHBIX CBSI3CHl.
OTBeT M3JI0KEeH JINTEPATyPHBIM SI36IKOM C UCIIONB30BAaHUEM COBPEMEHHOM
THCTOJIOTUYECKOH TEPMHHOJIOTHU. MOTYT OBITh JOIYIIICHB! HEOYETHI B
OIIpeNIeNICHUH TTOHATHI, HCIPAaBICHHBIE CTYACHTOM CaMOCTOSTENILHO B ITpoLiecce
oTBeTa.(3amayua perieHa npaBmwiIbHO, IIPUBEICHO TIOJTHOE PEIICHHE C
HOSICHEHUSIMU U B COOTBETCTBHH € OOIICTIPHHSATHIM AJITOPUTMOM).

300amn

OIIK-14

JlaH moyHBIN, pa3BepHYTHIN OTBET HA MMOCTABICHHBIN BOMIPOC, IOKA3aHO YMEHHUE
BBIJICJIUTH CYIIECTBCHHBIC 1 HECYIIIECTBEHHBIC MPU3HAKH, TPUIHHHO-
cyie/IcTBeHHbIE CBsi3U. OTBET YETKO CTPYKTYPUPOBaH, JIOTHUYEH, H3JI0KEH
JIMTEPATYPHBIM SI3BIKOM C HCIIOJIb30BaHUEM COBPEMEHHOW TMCTOJIOIMYECKON
TEPMHHOJIOIMU. MOTYT OBITH TOMYIIEHB! 2-3 HETOYHOCTH WJIN HE3HAYUTEIIbHbIE
OLIMOKH, UCIIPaBJICHHbIE CTYICHTOM C IOMOUIBIO IpernofaBares.(3agaua
peliieHa npaBuIIbHO, BBITYIEHBI HEOOX0AUMBIE MOSICHEHUs, 0popMIIeHHE He
OIlK-18 COOTBETCTBYET OOIIETIPHHATOMY aJITOPUTMY).

246amn

JlaH HEeTOCTATOYHO TOJHBIA U HEJJOCTATOYHO Pa3BEPHYTHIN 0TBET. Jloruka u
MOCJIEIOBATENILHOCT M3JI0XKEHUSI UMEIOT HapyieHus. JlonyIeHbl OIOKH B
PaCKpBITHH MOHATUH, YHOTpeOieHHH TepMUHOB. CTYACHT HE CIIOCOOCH
CaMOCTOSTENILHO BBIJICNIUTh CYIIECTBEHHBIC U HECYILIECTBEHHBIC TIPHU3HAKU H
NPUYUHHO-CJIE/ICTBEHHBIE CBS3U. B OTBETE OTCYTCTBYIOT BBIBO/IBL. Y MEHHE
PacKpBITh 3HaUCHHE 0000IIEHHBIX 3HAHUH HE MMOKa3aHo. PeueBoe opopmiieHne
TpeOyeT MompaBoK, Koppekimu.(3aaaya pemeHa HeBEPHO B PE3yJIbTaTe
JIOMTYIICHHBIX OMIMOOK. X0 pEIICHUS BEPEH).

186amr

uau

unu
OTKa3 oT OTBETa

OtBeT npezcTaBisieT cCO00H pa3po3HEHHBIC 3HAHUS C CYLIECTBEHHBIMH
ommOKaMu 1o Bonpocy. [IpucyTcTByIoT parmMmeHTapHOCTD, HEJIOTUYHOCTD
n3nokeHusi. CTyJJeHT He 0CO3HAET CBSA3b 00CYKAaeMOT0 BOIpoca o OUIIeTy ¢
JPYTUMHU 00BEKTaMH AUCHMILIUHBL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETH3ALMS U
JIOKa3aTeIbHOCTh N3JIOKeHHs1. Pedb HerpaMoTHas!, TEPMHUHOJIOTHS HE
UCTIONB3yeTCs. JIONONMHUTENbHBIE H YTOYHSIOIINE BOIIPOCHI IIPENOaBaTeNs He
NPUBOAST K KOPPEKIMH OTBETA CTY/ACHTA. 3aJada pelIeHa HEBEPHO.

OTBeT Ha BOMPOC MOJHOCTBIO OTCYTCTBYeT. OTCYTCTBYET PEIICHUE 3aJauH.

ITepecnaua
SK3aMeHa

6.3. MeToan4yeckne MaTepuaJibl, onpeaesiiomue npoueaypbl OeHuBAHUS

XapaKTepuCTHKHU b1.0.20TensioTexHuka
NMpoueaypsbl
Bun nponenypsl 3K3aMCH
[ens npouemypsl BBISIBUTH CTENIEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUI

OIIK-14, OIIK-18

JlokanbHBIE aKTHI BY3a,
periiaMeHTHpYIOIIHe
MPOBEJICHHUE MPOLIETYPHI

[TososkeHHE O MPOBENEHUU TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH
U NPOMEXYTOYHOH arrectanuu odyuarouxcsi CBOY, Bepcus

3.0, yrBepxkaeHo pekropom CBOY 19.02.2019 r.

[onoxxenue o 6ambHO-peiiTUHTOBOM cucteme B CBOY, Bepcus

4.0,yrBepkaeno 21.02.2018 r.

CyOBeKTHI, Ha KOTOPBIX
HarpasjieHa poLeaypa

CTYIEHTHI 3 Kypca clielhainuTera

[lepuon nmpoBeneHus
POLENYPHI

JICTHAA 3K3aMCHaIlMOHHasA CECCUsL

TpebGoBaHus K TOMEUICHUSIM U

MaTCPHUAIIbHO-TCXHUYICCKHUM

Ka6uner (A402)
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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

CpeJcTBaM

TpeboBanust k GaHKY
OLICHOYHBIX CPEACTB

Onucanue nNpoBeeHUs
pOoLEeTypbl

DOk3aMeH B 6 ceMecTpe IPUHUMACTCS B YCTHOW (opMe 0
Owneram wid B (QopMe TeCTUpOBaHHUSA. IK3aMECHAIIMOHHBIN
OWJIeT MO TUCIUIUIMHE BKJIIOYAET JIBA TEOPETHUECKHUX BOMPOCca U
mpakTH4eckoe 3ajaHue. Bpems Ha mnoarotoBky - 1
ACTPOHOMHUYECKHI Yac.

[Ixane! oneHUBaHUA
pe3yJILTaTOB

[IIxana oneHUBaHUs pe3ynbTaToOB NpuBeAeHa B 11.6.2. PII/I.

Pe3ynbrarel npouenypsl

B pesynerare cmaum Bcex 3amanuii st CPC  cryneHty
Heo0XoauMo HabpaTb45 6amioB YTOOBI OBITH JOMYIIEHHBIM K
9K3aMEHYy.

18




7. IlepedyeHb 31eKTPOHHBIX M MEYATHBIX Y4eOHBIX M3aJHUH

ABTOp, Ha3BaHHUEC, MCCTO U3JaHUs, U30AaTCIIbCTBO, 'O
W3/IaHUS, BU U XapaKTePUCTHKA HHBIX
MH(POPMAIIMOHHBIX PECYpPCOB

Kon-Bo B
ounoin.TU

(®)
CBOY

DJIEKTPOHHBIE
W3IaHUS: TOUKA
JIO0CTyTIa K pecypcy
(HaumMeHOBaHUE

SBC, OB )

OcHoBHas TuTepaTypa

benos, I'. B. Tepmoaunamuka B 2 4. Yacts 1 :
YU4eOHMK M TpPaKTHKYM IS aKaJeMHUYEeCKOTro
OakanaBpuata / I'. B. benoB. — 2-e uza., ucnp. u
non. — M. : U3garensctBo FOpaiit, 2016. — 264 ¢
https://urait.ru/bcode/392521

. YMO BO

Opaiit

benos, I'. B. Tepmonunamuka B 2 4. Yacte 2 :
YU4eOHMK M TpaKTHUKyM [ aKaJeMHU4eCKOro
OakanaBpuata / I'. B. benoB. — 2-e u3x., ucnp. u
non. — M. : U3pgatensctBo FOpaiit, 2016. — 248 c.
https://urait.ru/bcode/392522

YMO BO

Opaiit

Epodeer, B. JI. Temnorexnuka B 2 1. Tom 1.
TepMonuHaMuka U TEOpHS TEIJIOOOMEHA : y4eOHHK
JUTsl CpeTHETo TpodecCuoHaIbHOTO oOpa3zoBanus / B.
JI. Epodees, A. C. Ilpsxun, II. JI. CemeHoB ; mox
penakuueir B. JI. EpodeeBa, A. C. Ilpsxuna. —
Mocksa : U3garensctBo FOpaiit, 2025. — 308 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-06945-7. — Tekctr : DIEKTPOHHBIH //
Oo6pazoBatenpHas miarpopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/564864

. YMO BO

Opaiit

ﬂOHOJ’IHI/ITeJ'II)Haﬂ JUTepaT

ypa

Epodees, B. JI. Temmnorexnuka B 2 1. Tom 2.
DHepreTHYecKoe MCIOIb30BaHUE TEIUIOTHI | YIeOHHK
Uil cpeHero npodeccuoHanbHoro oopasosanus / B.
JI. Epodees, A. C. Ilpsxun, I1. JI. CemeHnoB ; mona
penakuueit B. JI. EpodeeBa, A. C. Ilpsxuna. —
Mocksa : UznatenscTBo FOpaiit, 2025. — 199 ¢. —
(ITpoeccronanbnoe obpazosanue). — ISBN 978-5-
534-06943-3. — Tekct : DIEKTpOHHBIH //
OopasoBarenbHas 1iargpopma FOpait [caift]. —
URL: https://urait.ru/bcode/564868

YMO BO

Opaiit

Temnmorexnuka: yueb. 1uist ctya. By3os / B. H.
Jlykanun, M. T'. lllatpos, I'. M. Kamdep [u ap.]; mox
pen. B. H. Jlykanuna. - U31. 2-e, nepepa0. - Mocksa:
Bricmas mxomna, 2000,2009

MO PO

48
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https://urait.ru/bcode/392521
https://urait.ru/bcode/392522
https://urait.ru/bcode/564864
https://urait.ru/bcode/564868

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKANMOHHOI ceTu "UHTepHeT",

He00XO0IUMBIX /IJI5l OCBOCHUS TUCHHUILIHHBI (MOYJIfA)

1. Topnoe aeno. MaHpOpMaImOHHO-CIIPABOUHBINA CAUT O TOPHOI POMBIIIUIEHHOCTH
URL: http://www.mwork.su
2. Caiit Poctexnanzopa P® Matepuaisl 1o 6€301MacHOCTH B TOPHOM MPOMBIIUIEHHOCTH
URL: http://www.gosnadzor.ru
3. VYronwusrii nopran URL: http://rosugol.ru
4. Beicumiee TOopHOE 0O0pa3oBaHHUE: MHTEPHET MOpPTal. Y4YeOHO-METOIUYECKOE OOBEIUHECHHE
BY3o0B P® o o6pazoBanuto B obmactu ropuoro aena URL: http://www.fgosvo.ru
Catimwl 2#CypHAI08 NO 20PHOU memMamuke.
1. VYroas URL: http://www.rosugol.ru/jur_u/ugol.html
2. Topusrii xypHan URL: http://www.rudmet
3. T'opHas mpOMBIIIUICHHOCTh
URL: http://www.mining-media
4. Topnoe obopynoBanue u snekrpomexannka URL: http://novtex.ru/gormash
9. Onucanne MaTepHaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOI 11 OCYIeCTBJICHHS
00pa30BaTEJILHOI0 NPOLECcca Mo IMCIHUILINHE
Buasbl yueoHoii Hepeuens,
HanmeHoBanue OCHOBHOI'0
= padoThl (Jexuus,
= HanmenoBaHue TeMBI NPaAKTU4. 3AaHATHUSA CHEHHATHSHPOBAHHBIX 060pleOB3HI/I$I (B
2 ceMM;la o > |aynuropuii, KaOUHETOB, | T.4. ayHO-, BU/I€0-,
Pel, Jadopatopuii u np. rpadguyeckoe
Jabopar.pab.)
CONPOBOKICHUE)
1. |OcHOBBI TEPMOIUHAMUKH Jlexums IpoexkTop,
MPE3EHTAaLNH,
KOMIIBIOTEP
Beenenue B TepMoanHamMuky.  |[Jlexuus, ITpoekTop,
OCHOBHEBIE CBOWCTBA U HPaKTUIECKUE N [Ipe3eHTalNH,
HapaMeTpBI COCTOSHUS BUPTYAJIbHBIC KOMIIBIOTEP
2. TEPMOJMHAMUYECKHX CUCTEM, H nabopatopHbIe
3aHATHA
3aKOHBI MPeoOpa30BaHUS
SHEPTHH.
TepmoarHaMUUecKue nporecchl [Jlexuus, Ipoexrop,
U OCHOBBI UX aHajIu3a MPaKTUYCCKUC U Mpe3eHTalnu,
3. BUPTYaJbHbIE KOMIIBIOTED
J1abopaTopHbIE
3aHATHUA
TepmoauHAMKKA TTOTOKA Jlexuus, NeA402 ITpoekTop,
MpPaKTUYECKUe U A511 Ipe3eHTaluy,
4. BUPTYaJbHbIE KOMIIBIOTED
nabopaTtopHbIe
3aHATHA
DIIeMEHThI XUMHYECKOM Jlexuwus, ITpoekrop,
TEPMOJUHAMUKHU IMPaKTUYCCKUEC 1 IIpEe3CHTAINH,
5. BUPTYyaJIbHBIE KOMIIBIOTEP
nabopaTopHbIe
3aHATHA
TemnooOMeH 1 MaccooOMeH Jlexuwus, ITpoekrop,
6. MPaKTUYCCKUC Mpe3eHTalnu,
3aHATHUA KOMIBIOTEP
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http://www.mwork.su/
http://www.gosnadzor.ru/
http://rosugol.ru/
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http://www./
http://novtex.ru/gormash

MeToanl aHammu3a Jlexuus, Jlexuus,

3 dexTrBHOCTH MpaKTHYECKUE MpaKTHYECKUE
TEPMOANHAMUYECKHX MpoLeccoB |3aHATHA 3aHATHA
TOPHOTO MIPOU3BOJCTBA U
yIpaBiieHUSI UHTEHCUBHOCTH
oOMeHa SHEeprue B HUX

10. Ilepeyenb HGOPMANMOHHBIX TEXHOJIOTH, HCIOJb3yeMbIX IIPH OCYIIeCTBJIEHUHN
00pa3oBaTeIbLHOIO NMpolecca No IUCHUILINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro
obecrieyeHus: U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

10.1. Ilepeyenb MHGOPMAIHOHHBIX TEXHOJOTHI, UCNOJb3yEMbIX NPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHHUIJIMHE
IIpu ocymecTBiIeHMH 00pa30BATENBHOTO IpoLecca M0 TUCHUIUIMHE HCIONb3YIOTCS
crnenyomue nHGOpMalOHHbIE TEXHOJIOTUHU:
¢ HCIIOJIb30BAHHMC HA 3aHATUAX SJICKTPOHHBIX HB,Z[aHI/Iﬁ (‘ITCHI/IC HGKI_[I/Iﬁ C UCIIOJIb30BaAHUEM
CITaliI-TIPe3CHTAIlMH, INEKTPOHHOTO Y4eOHOTO MOCOOus), BUACO- U ayAHOMATEPHUAIIOB
(uepes UnTepHer);

® OpraHu3anys B3auMOJCHCTBUS ¢ 00yYarOIIMMUCS TOCPEACTBOM AIIEKTPOHHON MOYTHI U
CJ10 Moodle.

10.2. IlepeyeHb NPOrpaMMHOro odecredeHnst
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. IlepeyeHb HH(pOPMANHMOHHBIX CIPABOYHBIX CHCTEM
http://www.mining-enc.ru/
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