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L]env: popMupoBaHUe y CTYJEHTOB 3HAHWI, YMEHUN W HABBIKOB B 00JIACTSIX JEATEILHOCTH TETI-
JIOTEXHUKU /7151 obecnieueHust 3pPpeKTHBHOCTH MPOU3BOJACTBEHHOM U IPYTHX BUIOB

JCATCIIBHOCTH, 1aTh HCO6XOJ1PIMI>I€ HHXXCHCPY CBCACHHA O XapaKTCPE TCINIOTEXHUICCKUX
IPOIIECCOB, UX (PU3NYECKHX OCHOBAX U METOAAX pacueTa.

Kpamxoe cooeporcanue. Ilpeamer teriorexHuku. CBs3b ¢ APYTUMH OTPAciIsAMU 3HaHUI. OCHOBHBIE
HNOHATHSL W ompeleneHus. TepMOAMHAMUKA: CMECH pabodux Tel, TElJI0eMKOCTb, 3aKOHBI
TEPMOANHAMHKHN, TEPMOJUHAMHUYCCKUE TIPOUECCHI W 1HKJbI, PCaJbHBIC Ta3bl W IIapbI,
TEpPMOJIMHAMHKA MOTOKOB, TEPMOAMHAMUYECKUN aHAINU3 TEIIOTEXHUYECKHX YCTPOWCTB, (ha3oBbIE
nepexoabl, XUMHUYECCKasd TCPMOANHAMUKA. Teopm{ TermiooOMeHa: TCIIIOMPOBOJHOCTb, KOHBCKIINA,
U3JIy4YeHue, Telionepenaya, WHTeHcUUKanus  TeroooMeHa. OCHOBBI — MaccooOMeHa.
TemnomaccooOMeHHble  ycTpoicTBa. TomanMBo u  OCHOBBI ropeHus. TemnoreHepupymolne
YCTpPOMCTBa, XOJIOAWIbHAs W KpUOTeHHas TexHukKa. lIpuMeHenue temnorsl B orpaciau. OxpaHa
okpyxatomie cpenbl. OCHOBBI 3HeprocOepexeHusi. BTopuuHble 3HEPreTMYECKUE PECYPCHI.
OcHoOBHbIE HaNpaBJIEHUS 3KOHOMUU SHEPTOPECYPCOB.

8d7d6b3cb96ae6d9b4bdal94a

MK

Tpymoe

1.2. [lepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
INIAHMPYEMbIMH Pe3y1bTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOrPaMMbl

HaunmenoBanue [Inanupyemslie HanmenoBanue OrneHOYHEIE
KaTeropuu pe3yabTaThl OCBOCHUS HWHJIMKaTOpa [Inanupyemsle cpeacTBa
(Tpymmsn) IPOrpaMMbl JIOCTUKEHUS pe3yIbTaThl 00yUCHHS
KOMIIETEHIIUI (comeprkaHue 1 KOJIBI KOMIIETCHIIUI 10 AUCLUIIINHE
KOMITIETEHITHH)
TexHuueckoe OIIK-14 OIllK-14.1 3nams: Koumponvnas
npoektupoBanue | Cnocoben -ocywecmensiem -OCHOBHBIE 3aKOHBI paboma
pa3pabaTbIBaTh cpamomroe TEPMOJUHAMUKHU U Ox3amen
NPOEKTHBIE ucnonesoéanie HanOoJee BaKHbIE
WHHOBAIIMOHHBIE COBpEMEHTLOLY WX CJIEJICTBUS;
mexHoao2utl 0t
peuieHus no -MECTO U PUYUHBI
coopa ungpop-
SKCILTyaTallHH- vayu, o6patomiy | BOSHAKHOBEHUS
OHHOM pa3Bejke, u unmep-npemayuy | PATATHBIX TETIO-
no0bIYe, Te- nonyuennvix skcne- | 1 MAaCCOOOMEH-HBIX
pepa60TI<e TBEPABIX PUMEHMATTbHBIX IIpoNECCOB;
I10JIE3-HBIX OaHHbBIX; -OCHOBHBIE BU/JIbI
HCKOIIAEMBIX, TEIJIOBBIX MAILIUH
crpou-tenbctBy 1 | OIIK-18.6 (nBurarenu
JKCIUTyaTalluu -Ucnonesyem BHYTPEHHETO
MO/I36MHBIX SAKOHBL MEXAHUKY, | cropanwus,
00BEKTOB; MEPMOOUHANUKIL U XOJIOAWIIbHBIC
HccnenoBanue OIIK-18 HSERMPOmEX-HuKt MaIlIMHEBI,
6 ceoell
Crniocoben npogeccuonanbhoil TypOUHHbBIE
y4acTBOBATh B desmensHocmis, YCTaHOBKH) U
HCCIIEIOBAHUAX npumensiem ux 6 TETTOOOMEHHBIX
00BEKTOB meopemu4yeckKux u aIr-rmaparTos.
npodeccuoHanbHON | oxcnepumen- Ymems:
JESATEIb-HOCTU U UX | MAIbHbIX -[IPUMEHSThH 3aKOHBI
CTPYKTYPHBIX UCCIEO0BAHUAX. TEPMOJMHA-MUKU
3JIEMEHTOB JUTSL OLIEHKHU
rapaMeTpoB TeX-




HHYECKUX CHCTEM
P Pa3THYI-HbIX
buznuecKux
YCIIOBHSIX;
-IIPOBOJIUTH
pacyeThl TEIJIOBOTO
pe-KuMa B TENSIX
ONTUMHM3ALIHNH dJIC-
MEHTOB
TEXHHYECCKUX
CHCTEM;
-OCYIIECTBIIATH
BbIOOp MaTepHasoB
It o0ecreueHus
TEIJIOBOI 3aIlUTHI
00BEKTOB
COBPEMEHHOM
TEXHHKH.

Bnaoemn:
-J1a00paTOpPHBIM
000pyI0BaHUEM TIO
OTIpeICIICHUTO
OCHOBHEBIX
TEIIOBBIX XapaK-
TEPUCTUK BEIECTBA
- TEIVIOEMKOCTH,
TEIJIOMPOBOHOCTH.

1.3. Mecto aucuuniaunsl B cTpykrype OIIOII

WNunexe HaumenoBanue Cemectp | MHIeKCH 1 HAUMEHOBAHUS YUECOHBIX JUCITUTIINH
JUCHUTIIUHBI u3yye- (Mopyneit), mpakTHK
(Monyns), HUSA JUIST KOTOPBIX
Ha KOTOPbIE OMTUPAETCS .
MPAKTHKU . co/iepKaHue JaHHOU
coJiep>KaHue TaHHOM
JUCIIUIIMHBL (MOJTYJIS)
JTUCHUTITUHBL (MOIYJIs1) o
BBICTYHAET ONOPOH
51.0.20 TennorexHuka 6 b1.0.18 ®usuka b1.0.31 Texnonorusa u

0€30macHOCTh  B3PbIB-
HBIX paboT

1.4. 5131k npenogaBaHus: PyCCKUN.




2. O0beM AMCHMIIMHBI B 324€THBIX eIMHUIAX € YKA3aHMEM KOJHYeCcTBA aKaJAeMHYeCKHX
YacoB, BbIJIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4yaimxcs ¢ npemnoaasaresieM (1o BUAaM
Y4eOHBIX 3aHAITHII) H HA CAMOCTOATEJbHYI0 padoTy o0ydarommxcst

Beinucka u3 yueoHnoro mianarp. C-I'J1-26:

KOI[ W Ha3BaHHUC NUCIHHIIJINHBI I10 y‘le6HOMy IUIaHY

b1.0.20Temmorexuuka

Kypc n3zyuenus

3

Cemectp(bl) U3yUECHHS

6

Popma NpoMeKyTOUHOM aTTecTaluH (3a4eT/3K3aMeH)

OK3aMCH

KonTponbHast paboTa, ceMecTp BBITOJIHEHUS

6

Tpynoemkocts (B 3ET)

43ET

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

144

Nel. KonrakTHas pabora 00y4arommxcs ¢
npenoaasareieM (KP), B yacax:

O6bem aynutopHoil | Bt.u. c

paboTsl,
B Yacax

MIPUMEHEHUEM
JOT nmu 301, B
gacax

O06nem paboTts (B yacax) (1.1.+1.2.+1.3.):6 cem.

51

1.1. 3aHATHS JTEKIIMOHHOTO THUIIA (JIEKITUH) 6 CeM.

16 -

1.2. 3aHaTHs CEMMHAPCKOTO TUIA, BCETO, B T.4.:

- ceMHHapbl (MPAKTUYCCKUE 3aHATHUS, KOJUIOKBUYMBI T.11.)

- 1abopaTopHbIe pabOTHI

16 -

- IPAKTUKYMBI.

16 -

1.3. KCP (KOHTpOJIb CaMOCTOSTENbHOM padoThI,
KOHCYJIBTAIIUN )6 CEeM.

ITpodeccrnonaibHas OJATOTOBKA

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

66

Ne3. KosimuecTBO 4acoB Ha 3K3aMeH (TP HAJTUYUU
9K3aMeHa B yueOHOM Iu1aHe) 6 ceM.

27

1Yka3bIBaeTcsl, €CIIM B aHHOTAIIMKM 00pa30BaTeIbHON MPOrpaMMBbl IO MO3UIUHN «CBEACHUS O IPUMEHEHUT

JUCTAHIITMOHHBIX TEXHOJIOTUH U SJICKTPOHHOT'O o6yquI/1${» YKa3aH OTBCT «Aa».




3. Conepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM C YKazaHUEM OTBCACHHOI'O HA
HHX KOJIHYECTBA aKaJeMHU4Y€CKHUX YaCoB U BUAO0B y‘leﬁl-lblx 3aHATHI

3.1. Pacnipenesienre 4acoB 10 pa3jieiaM U BUAaM Y4eOHbIX 3aHATHI

KoHnrtakTHas paboTa, B 9acax
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6 cemecmp
1.BnaxHblii BO3yX U €ro
XapaKTepUCTUKU 11 1 - - - - - - - 8(TP,IIP)
COCTOSIHUSI.
2.TepmoauHaMU4ECKHE
nporecchl. TepMoinHaMu 11 1 - - - 2 - - - 8(TP,ITP)
Ka MOTOKa
3.DneMeHThl XUMUYECKON 12 ) i i i ) i i i i 8(TP.ITP)
TEPMOJAMHAMUKHU
4. TennooOMeH U 8(TP,ITP,
MaccooOMeH 1412 - - -2 f JIP)
5.Metonasl anannza
s hekTHBHOCTH
TEPMOINHAMHYECKUX
MPOLECCOB TOPHOTO 20 4 i i i 4 i 4 i 8(TP,IIP,
MPOU3BOJICTBA U JIP)
YIPaBJICHUS
WHTEHCUBHOCTH 0OMEHa
SHEpPruer B HUX
6.IIpombIiieHHbIE 4 8(TP,IIP,
18 - - - 2 - 4 - -
KOTEJIbHBIE YCTAHOBKH. JIP)
7.2OHepreTuyeckue u
JKOJIOTUYECKHE 8(TP,I1P,
poOIeMBbI 182 i i i 4 i 4 i i JIP)
WICTIOJIH30BaHUS TETIOTHI
KonTponpHas pabota 13 3 10
DK3aMeH 27 |- - - - - - - - - 27(9)
HToro 144 16 |- - - 16 |- 16 |- 3 66(27)




[pumeuanne: ITP-npaktudyeckue padoter; JIP - maboparopubie padoter; TP- TeopeTndeckass MOArOTOBKA; Kp —
BBINOJTHEHUE KOHTPOJIbHOM paboThl; PI'P — pacueTHo-Tpadmueckas padoTa.

3.2. Copep:xaHue TeM NPOrpaMMBbl AU CHHUILIMHBI
6 cemecmp

Tema 1.BiaxkHblil BO3AYX U €ro XapaKTePUCTUKU COCTOSTHUS.

Beeoenue. Ocnosnvie nowsmusi u onpeoenenus. Hzomepmuueckuil, uU300apHull, U30XOPHBLU
aouabammuwlii U NOIUMPONHBLU NPOYECCH.

Pacuem u ananuz usmenenus mepmoouHamuyecKux napamempos npu ux medeHuu.

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

Kpyzosvie npoyeccol (yuxnot). Luxivt mennogvix mawun. KIT/[ u xonoounvHuiil koagpuyuenm.
Tema 2. TepmoanHaMmmuuyeckue MpPouecchbl 4 OCHOBBI X AHAJIU3A

TepMoauHaMHKa MOTOKA.

H3zomepmuyeckutl, u300apHwiil, U30XOPHBIU AOUAOAMHBLI U NOTUMPONHBIU NPOYECCHI.

Pacuem u ananuz usmenenus mepmoouHamuyecKux napamempos npu ux medeHuu.

Oyenxa napamempo8 COCMOSHUA — MEPMOOUHAMUYECKUX  cucmem U  9¢hghekmusHocms
MEPMOOUHAMUUECKUX NPOYECCOB.

Kpyzoevie npoyeccor (yuxnwt).[{uxivt mennoswvix mawun. KIT/] u xonoounvrwiii kosgguyuerm.
Ilapamempul eaza 6 nomoke u npu €20 MOPMOACEHUU.

Pacnonacaemas paboma u cxopocmo ucmeyeHus.

Conna u oughgyzopsi, 301cexmopol.
Jlpoccenuposanue 2azos u napos.

Tema 3. J1eMeHTbl XMMHYECKON TEPMOAUHAMMKH

Tepmoounamuueckoe pagnogecue 8 0OHOPOOHLIX U CLOHCHBIX CUCEMAX.

Xumuueckue peakyuu u menyosvie 3¢pghexmaoi.

Xumuueckoe pasnosecue. 3axon I'ecca u ypasnenue Kupxeoga.

Tema4. Tensioo0MeH n MaccooOMeH

Pacuem nokasameneti u napamempos menioobmeHa npu nepeHoce meniomsl U 8eujecmad.
Cnocobuvl ynpaenenuss napamempamu meniooomena. TennoobmenHvle annapamvl U UxX MUnbl.
Tennosoit s¢hghexm.

Ananuz mepmoouHamMu4ecKux npoyeccos u paciem noxkasameneu u napamempos menio0oMeHHO20
npoyecca npoussoocmaa 6001020 napa. ST — ouazpamma.

Mawunsl ons cocamusa u pacuiupenus 2azos. Komnpeccopul. L{uxknvl xon00unbHbix mawun. L{uxn
mennogoeo nacoca. L{uxnvl nopuneswvix /[BC. L{uxnvl 2a30mypOuHHbIX U peakmuHblx 0gueameneti
TemaS.MeTtoabl ananu3a 3pPEeKTHBHOCTH TEPMOAUHAMHYECKHUX NPOLECCOB FOPHOI0
NPOU3BO/JCTBA U YIIPABJIeHHUs HHTEHCUBHOCTH 00MeHAa JHepruei B HUX
IIpoyeccvl mennonepenoca 6 maccuge 20pHuIX NOPOO.
Jleoonopoousie oepasicoernus.

Tepmoounamuyeckue napamempuvl npoyecca NOO3EMHOU 2a3uuKkayuu meepoo2o moniusd.
Tepmoounamura npoyeccos noo3eMHou 2azugurayuu

Tema6. IIpoMbInIeHHBbIE KOTEJIbHbIE YCTAHOBKH.

Ilaposvie u 6odoepeiinvie komvl. Tenionocumenu.

Tonauso u ezo pacxoo.

Dxenmyamayus KOMenbHbIX YCMAHOBOK U 3AWUmMa OKpyicaroueli cpeovl.

Tema7. JHepreTudeckue u IKOJOrH4eCKue NpoodaeMbl HCNO0Jb30BAHUSA TEIJIOThI

OcHogbl sHepzochepedsiceHusl.

Bmopuunvie snepeemuueckue pecypcui.

Boszobnosnsemvle ucmounuku snepeuu.

Dnepeemuueckue u sKoso02utecKue nPooIeMbl UCNONILIOBANUS MENIOMbL 8 20PHOM Oejle.



3.3. @opMbI U MeTObI POBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTHH
B nporiecce npenonaBanys TUCIUILIMHBI UCIIONIB3YIOTCS TPAIULIMOHHbBIE TEXHOJIOTUN HapAIy C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMU.

Yuebnvie mexroJiocuu, UCnojlb3yemole 6 06pa30€ameﬂbHOM npoyecce

Paznen mucramnianHe

Cemec | Mcnonb3yemble akTUBHBIC/MHTEpakTUBHBIE | Komuuaect

p 00pa3oBaTelIbHBIC TEXHOJOTHH

BO 4aCOB

2. TepmoanHaMHUUECKHE
MPOLIECCHI U OCHOBBI UX
aHaan3a.
TepmoauHamuka
IOTOKa.

3.D1eMeHThI
XUMHUYECKOH
TEPMOJIMHAMUKHI

4.TemmooOMeH U
MaccooOMeH

5.Meroap! aHann3a

3¢ (HEeKTHBHOCTH
TEPMOJIUHAMUYECKUX
MPOLECCOB TOPHOTO
MIPOU3BOJICTBA U
YIIPaBIICHUS
WHTEHCUBHOCTH OOMEHa
SHEpPruer B HUX

7.2OHepreTuyeckue u
9KOJIOTUIECKUE
po0OIeMbI
HCIIOJIb30BAHUS
TEIUJIOTHI

HUroro:

Jlexuu- npe3eHTauu
Camornpe3eHTaIu 1o JaHHOU TemMe

4n

perieHue)

Hcnonws3oBanue Nnpe3eHTanuu npu
MIPOBEACHUH NPAKTHUECKUX PaboOT
(asiropuT™ perieHus 3aay, 3aJa4i U Ux

4mp

2np

BupTtyanbpHblii 1a00paTOPHBIN PaKTUKYM
10 TETUIOTEXHUKE

41106

Texnonoruu hopMUpPOBaHHS HAYIHO-
HUCCIIEA0BATEIbCKON IeATeIbHOCTH

21

611416611

4. Hepeqeﬂb y‘leﬁHO-MeTOJII/I‘IeCKOFO o0ecneyeHus A CAMOCTOATEIbHOM paﬁoTLI

Oﬁy‘laIOIIII/IXCﬂ o JTMCIHMIIJIMHE

4.1 ConepxanneCPC

HaunmenoBanue pasznena Tpyno- @DOpMBI U METOBI
(TeMBI) AUCIMILIHBI Bung CPC €MKOCTb KOHTPOJIS
(B wacax)

Beeoenue. Ocnosruie
NOHAMUSL U OnpeoeseHusl

ITonroroBka 1 BBITOJIHEHNE
1.TepmoanHaMu4ecKkue

MPaKTHUYECKUX U JTaOOPaTOPHBIX AHanu3 TeopeTHIecKOro
MPOLECCH U OCHOBBI MX 8

pabor Mmatepuaia(BHeayauT.CPC)
aHaJm3a
2.TepmoguHaMHUYECKUE [TonroroBka 1 BBIIOJTHEHNE
npoueccsl. TepmoqnHamMuka MIPAKTUYECKUX U 1a00PaTOPHBIX 8
MOTOKA pabot
3.9neMeHTh XUMHUYECKOM IToaroroBka M BBITIOJIHEHUE ]

TCPMOJMHAMHKHA

MPAKTHYECKUX U JIA00PATOPHBIX




paboT

Kontponbnas pabota

Brinonsenue u 3amuTa

AHanu3 TeOpeTUYECKOTO
Mmatepuaia(BHeayauT.CPC)

8 Odopmnenne
KOHTPOJIbHO paboThI NPaKTUYECKUX 3aJaHUN U
MMOJITOTOBKA K 3aIIUTE,
4.TemmooOmen u MaccoodmeH | IloaroroBka v BEITIOTHEHHE 3 (Bueayr.CPC)
TpaKTHHCCKUX Koncynbranus no
5.Metojpl aHanu3a IToaroroBka u BBIIOTHEHUE NPAKTHIECKHM paboTam
a¢dhekTruBHOCTH MIPAKTHYECKUX (ayut.CPC)
TEPMOINHAMHUYCCKUX
MPOIIECCOB TOPHOTO 2
MIPOM3BOICTBA U YTIPABJICHUS
WHTEHCUBHOCTH OOMEHa
SHEpPruen B HUX
6.[IpoMEIIICHHBIE [MoaroroBKa U BHITIOTHEHHE 8
KOTENbHbIE YCTAHOBKH MPAKTHYECKUX
7.9HepreTHIecKue U IToaroroBka v BBIIIOJIHEHHE
3KOJIOTMYECKUE TTPOOIIEMBI MPaKTHYECKUX 8
WCIIOJIb30BAHUS TEIIOTHI
KontponsHas padota BrinosniHeHne KO-poOJbHON AHaJIN3 TEOPETUYECKOTO U
paboTsI 10 [IPaKTUYECKOT O
MaTepUaoB, TIOJrOTOBKA K
samute (BHeayn.CPC)
Hroro 6 cemectTp 66
4.2 IlpakTHuyeckue padoThl
Haumenoanue paznena Tpyno- @OpMBI U METOBI
(TeMbl) AUCIUTIIAHBI Bug CPC €MKOCTh KOHTPOJIS
(B yacax)
1. PacueT kpyroBbIx
MPOLIECCOB U aHAIU3 4
3(PEKTUBHOCTH TEIIIIOBBIX
MaIluH
2. TepmonnHaMUuecKue A
TIpOLCCChl B HACATEHOM BrlinosmHeHNE MTPaKTHYECKUX [IpoBepxka u 3amura
rasze. Pacuer mapameTpos.
3.0npeneneHue paboT B cooTBeTCTBHU ¢ MY NPaKTHIECKUX paboT
rnapameTpoB
aTMochepHOroBo3ayXxa 4
(TemniepaTypsl, JaBICHUS U
BJIQKHOCTH).
4. Pacuet oObeMa M cocTaBa 4
MIPOJYKTOB TOPEHHSI.
HUTOTO 16




4.3 JlabopaTtopHblie padoThl

HaumeHoBanue pasznena Tpyno- DOpMBI U METOJIBI
(TeMBI) AUCTIUTUIAHEI Bug CPC €MKOCTh KOHTPOJIsI
(B yacax)

1.Jlabopamopnaa padoma
Nel

Pacuer KPYTOBBIX 4
IIPOLIECCOB u aHam3
3(PEKTUBHOCTH TEIIOBBIX
MaIIiH

2Jlabopamopnaa paboma
Ne2

TepMoauHamMu4eckue
IpOLECCH B HMICAILHOM BrimonHerne 1abopaTOpHBIX IIpoBepka u 3ammra

rase. Pacuer ImapaMcCTpPOB.

paboT B cooTBeTCTBHH ¢ MY n1abopaTOpHBIX padboT
3.Jlabopamopnas

paoomake 3
Ornpenenenne mapaMmeTpoB 4
aTMocepHOro Bo3Iyxa
(TemrepaTypsl, 1aBIICHUS U
BJIQYKHOCTH).

4. Jlabopamopnas padboma
Ned 4
Pacuer o6bema u coctaBa
MPOAYKTOB TOPCHHSIL.

UTOTO 16

4.3. KontpoabHas padora(uactb Nel)

HaumenoBanue pasznena Tpyno- DOpMBI U METOJIBI
(TeMBbl) AUCIUTIINHEI Bug CPC €MKOCTh KOHTPOJIS
(B yacax)
Nel-7 Brinonsenne KOHTPOJIBHOM Zamumra
10
paboTsI KOHTPOJIBHOU padOTHI

KontponbHas pabota BeimosiHgEeTCS 110 BapuaHTaMm (21 BapuanT). Kakaplii BapuaHT KOHTPOJIBHOM
paboThl cotepxKUT 6 3a1ay.

Ipumepul sapuanmos pabomet:
BAPUAHT 1

1. B cocyne oobemom V' = 30 1 comepxkutcs uaeanbHbiid ra3 npu temmeparype 0°C. Ilocne
TOTO, KaK YacTh Ta3a ObLIa BBINYIICHA HAPYXKY, AaBICHHE B COCYyJle IOHU3WIOCh Ha Ap =
0,78 atm (0e3 u3mMeHeHus temneparypsl). Haiitu maccy BeimymieHHOTO rasza. [ImoTHoOCTh
JAHHOTO Ta3a MPH HOPMaIbHBIX yciaoBusax P = 1,3 r/m.

2. Ha xakoif BbICOTE JaBJICHHE BO3/yXa COCTaBisieT 75 % OT NaBlieHUs Ha YpPOBHE MOPs?
Temnepatypy cuntath nocTosiHHOM 1 paBHOM 0 °C.

3. OnuH KOHEIl CTEPKHS, 3aKJII0OUYEHHOTO B TEIUIOU30JIUPYIOILYI0 000JI0UKY, MOAEPKUBAECTCS
npu Temneparype 77, a apyroi — npu temmepatype 7,. CaMm cTepKeHb COCTOMT U3 ABYX




dacteif, JIMHBI KOTOpBIX ¢| U {,¥ TEmIOmpoBOAHOCT K UK, . Haiitu temmeparypy

MOBEPXHOCTU COMPUKOCHOBEHMS ITUX YACTEH CTEPIKHSA.

4. Ta3 aneron (C3;HgO) npu temmeparype 200 °C  umeeT yIeabHYI TEIJIOEMKOCTh IPH
TIOCTOSIHHOM JABJIEHUH Cpyy =1787 JIx/(xr-K). Onpenenuts y u ynenbHblil 00bEM rasa, eciu
ero gasienue p = 1,8-10° [1a.

5. Haittn KIIJ umkna KnanelpoHna, cocrodiiero u3 aByx uzorepm 17 = const, T, = const
(T>T,) u nByx u3oxop V| = const, V, = const(V,>V1). [loctpouts rpaduk mMuKia.

6. Haiitu BeIpaxeHne 111 SHTPOIIMU MOJISl BaH-JepP-BaaIbCOBCKOTO Trasa (Kak GyHKUuUIo oT 7 u
V). CpaBHUTH C BbIpaKEHUEM JJISl SHTPOIMH HUICAIBHOTO rasa.

4.4. KontpoabHasi padora (yacTtbNe2)
PaC'-IeTHO-Fpa(l)I/I‘-IeCKaSI pa60Ta BBITIOJIHACTCA CTYACHTAMU [0 BapHaHTaM, OIIPCACIIACMbIM
npenojaBareneM. B oHOM BapuaHTe MpeACTaBiIeHBI 15 3a/may, OXBAaTHIBAIOIIMX BCE H3ydaeMbIe
TeMbl 1o aqucuuiuinHe « Termmorexnuka». Beero 10 BapuaHTOB.

3adaua 1 B nporuecce pacimimpeHus ¢ MoJaBOJ0M TEIIOTHIQ 1 Kr Bo3myxa coBepiaet
paboty L. Onpenennts n3MEHEHHE TEMIIEPATYphl BO3/4yXa B Mpoliecce, mpenedperas
3aBHCHMOCTBIO TEINIOEMKOCTH OT TEMIEPATYPHI.

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 BO3/1yXa B CUCTEME OXJIaXKICHUS IU3€IIsl MOLTHOCThI0 N= 38
kBT, ecii oTBOAMMAs TEIUIOTA COCTABIAET 75% MOIE3HON MOIIIHOCTH ABUTATEIIS, a TEMIIepaTypa
OXJIQXKTAFOIIETO BO3TyXa moBbimaetcs Ha 15°C.

3adaya 3 B 3aKkpbITOM pe3epByape HaxXOAUTCS BO3AyX Npu AaBieHuu 730 MM pT. CT. U
temneparypeT 1. OnpenenuTb, HACKOIBKO MOHU3UTCS J1aBJICHUE B pe3epByape, €ClU €ro OXJaauTh
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

T,°C 20 36 42 32 40 47 53 30 40 40

3aoaua 4 OnpenenuTh 10 KaKOH TeMIepaTypbl HEOOXOAMMO HarpeTh ras Mpu MOCTOSHHOM
o0BeMe, 4TOOBI €ro JaBJICHHUE YBEIMYIIOCH B JIBA pa3a, €cliu HauaiabHas Temieparypa T;.

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 emkocTbio IM® HaxoauTcs Bo3gyx mnpu aasieHuu p (Mlla) u
temriepatype T °C. Kak u3amMeHHUTCs Temmneparypa U JaBjiIeHHE BO3yXa, €CIM K HeMy nojBecTH Q
k/[K Kom4ecTBa TEIIIOTHI.

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 nBUTATENs BHYTPEHHETO CrOpaHUS B KOHIIE CHKAaTUsl aOCOJIOTHOE
nasinenue P MIla u temneparypa T °C. Cropanue roprodeil CMECH MIPOUCXOJUT IIPU MOCTOSHHOM
o0weme ¢ BoienenneM Q k/Ix Temnorsl Ha 1 kr cmecu. Onpenenuts p, v, T B HWIMHAPE B KOHLIE
cropanusi 0e3 ydera 3aBHCHMOCTH TEIUIOEMKOCTH OT Temreparypbl. CuuTaTh, 4TO HPOAYKTHI
cropaHus 00J1a/1at0T CBOMCTBAMH BO3/IyXa.




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

3aoaua 71lpu u30xopHOM HarpeBe | Kr Bo3gyxa temmeparypa mensercs or T; mo T,.
OnpenenuTb U3MEHEHUE SHTPOIUU U MOABOJIUMYIO TEIUIOTY.

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

3aodaua 8 Ilpu nocrostHHOM naBieHuH (paBHOM 760 MM pT. cT) K 1 Kr a3oTa, UMerOLIEMY
temnepatypy 25 °C, noasoautcsa 100 k/[>x TermoTel. OnpenennTh Ha4YaIbHOE 3HAYEHHUE SHTPOIUU
U €€ U3MEHEHME B IIpOLIecCe.

3aoanue 9 B nukne KapHo MoaBOJ TEIUIOTH! IPOUCXOJUT PU MAaKCUMAaJIbHOW TeMIlepaType
T;. Ilone3nast pabota, moixyyaemas B mukie, L. Onpeaenurp TepMUYECKHHA K.I1.11., TTOJABOIUMYIO H
OTBOJUMYIO TEIUIOTY, a TAK)Ke MHHUMAIIbHYIO TemrepaTypy T,, eciiu pabodee teno — 1 KT Bo3myxa,
a OTHOCHUTEJIHLHOE M3MEHEHHE 00beMa B M30TEPMHUIECKUX 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 Tlpu temmeparype 10°C 3 xr BOABI CMENIMBAIOTCA C 2 KI' BOABI TPHU
temriepatype 80°C. OmnpenenuTs BO3pacTaHWE DHTPONUU H3-3a HEOOpPATUMOCTH MpoIlecca
CMEIIEHHUS, TP KOTOPOM TEIUIOTa NEPEXOIUT CaMONPOU3BOJIBHO OT 00Jiee HarpeToro Teja K MeHee
HarpeToMy.

3aoaua 11 Ha ckxoibKO TpagycoB MEpErpeT BOJASHOW map, eciu npu aasienuu 1,5 Mlla
ero temriepatypa 300 °C? Onpenenutsb TEIJIOTY Tieperpea, eciau HTanbnus napa 3033 kJHx/kr.

3aoaua 12 Onpenenuts TEMIEpaTypy, yACIbHBIA 00BEM, SHTAIBIIMIO KUIISIIEH BOJBI MPH
nasienuu 10 Mlla.

3aoanue 13 Temmeparypa BOJbI, mocTynaromei B koren, tB = 250 °C, abcomroTHOE
nasienue B korae p=10 Mlla. OnpenenuTs TEIIOTY, MOABOAUMYIO B KOTJIE JUIsSl MOITy4YeHUs 1 Kr
napa ¢ remneparypoit t=500 °C.

3aoaua 14 B TersiooOMEHHOM ammapare BepTUKaJIbHAs IJIOCKAs CTEHKA TOJIIMHON O MM,
nuHOM | M, U BbicoTOM h M, BBIMONMHEHA M3 CTaMUd C KOI(PPHUIMEHTOM TETUIONPOBOIHOCTH AC
B1/(M*K). C omHO CTOpPOHBI OHa OMBIBACTCSI MPOJOJBHBIM BBIHYKICHHBIM IOTOKOM TOpSYei
JKUJKOCTH (BOIBI) CO CKOPOCTBIO W M/C, W TeMIeparypod ©k; (BIaaud OT CTEHKH), C JPYyroi
CTOPOHBI — CBOOOTHBIM TOTOMKOM aTMOC(EpHOTo BO3/IyXa ¢ TeMreparypoi txk,°C.

OmnpenenuTh MIOTHOCTh TETIOBOTO MOTOKA (. JIydrcThIM TEIIo0OMeHOM IpeHeOpeys u3 3a
MaJbIX 3HAYCHHH tK;, tKo.

Bap. 1 2 3 4 5 6 7 8 9 10
5, MM 35 | 3,0 | 3.1 32 | 36 | 37 | 34 | 35 33 3,7
Y 1 1,1 09 | 07 12 1,3 08 | 09 1 1,4

h, M 095 | 0,80 | 0,85 | 07 | 0,75 | 0,65 | 0,85 | 090 | 095 | 085

A B/(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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tk,°C 140 150 130 145 155 135 120 150 155 125
tK,°C 40 50 30 45 55 35 20 50 55 25
3aoaua 15 ]lo xakoit TemnepaTypsl OyaeT HarpeT yriaekucislii ra3 CO, o0beMoM vy, eciiu

COO0ImMUTh eMy TeruioTy Q Mpu MOCTOSHHOM, a0COJIOTHOM JaBiieHWW. HawanmpHas Temmeparypa
raza t; = 100 °C. Onpenenuts 00beM ra3a B KOHIIE TMPOIECCA, a TAKXKE YICIbHbIE 3HAUYCHHS
BHYTPEHHEHN DHEPIUM, SHTAIBIIUU U SHTPOIIMU B Ipolecce. TerioeMKOCTb IPUHATh HE 3aBUCSILEH

OT TEMIIEPATYPBL.

Bap. 1 2 3 4 5 6 7 8 9 10
v M 1200 | 1300 | 1250 1230 1310 1240 1340 1320 1210 1100
P MIIa 265 250 255 260 275 270 265 260 255 250
Q x/Ix 700 650 690 720 680 670 660 710 700 690
Kputepun omneHk# J1a00paTOpPHbIX U MPAKTHYECKHUX PadoT
. KonuuectBo
XapakTepucTriKa OTBETa Ha TEOPETHUECKHIA BOIPOC /
Komnerennuu HaOpaHHBIX
BBITIOJTHEHHSI IPAKTUICCKOTO 3a/TaHUs
0a/moB
1.PaboTa BbINONTHEHA B COOTBETCTBUU C METOUYECKUMU
yKkazaHusMH. Bce pa3zaensl 1 pacueTbl COOTBETCTBYIOT TEME. IIP. JIP
2.0TBeT COEePKUT HEOOXOIUMBIE TaHHBIC U PE3YJIHTATHI 5 6a’nn
pacyeToB, CTYICHT OPUEHTUPYETCS B pabOTe, YETKO H
811:11112'}3 npodeccuoHaNbHO OTBEYAET Ha JIONOJHUTENIbHBIE BOIIPOCHI.
) 1.Pabora BbITIOJIHEHA B COOTBETCTBUH C METOUYECKUMU
yKazaHusIMH. Bce pa3aensl U pacueThl COOTBETCTBYIOT TEME. IIP. JIP
2.0T1BeT COeP)KUT HEOOXOTUMBIC JAHHBIE M PE3YJIBTATHI 4 6;1J1J1
pacyueToB, CTYyACHT cJ1a00 OpUEHTUPYETCS B paboTe, HE Bceraa
poecCHOHAILHO OTBEYAET Ha JIONMOJHUTEILHBIC BOITPOCHI.
1.PaboTa BbINIONTHEHA B COOTBETCTBUH C METOUYECKUMU P, JIP
yKkazaHusMH. Bce pa3aensl 1 pacueTbl COOTBETCTBYIOT TEME. 3 6;U1J1
2.. AJITOpUTM pelleHHs] HapyIIeH.
1. PaGoTa BbITIOJIHEHA B COOTBETCTBUU C METOAMYECKUMU
yKazaHusMH. Bce pa3zensl 1 pacueTsl UMEIOT OIIMOKY U 0 (Homp)
TpeOytoT nepepacuera. PaboTa BblNoHEHA C OMIMOKAMHU U 0aioB
TpeOyeT TOpabOTKH..
Kputepun onieHKH KOHTPOJBHBIX padoT
N KonuuectBo
XapakTepHucTriKa OTBETa Ha TEOPETHUUECKHIA BOIPOC /
KomneTeHmum HaOpaHHBIX
BBITIOJTHEHWSI IPAKTUICCKOTO 3a/IaHUs
0a/mioB
1.PaboTa BBIIIOJIHEHA B COOTBETCTBUU C METOAUYECKUMU
yKkazaHusMH. Bce pas3zienbl 1 pacueTbl COOTBETCTBYIOT TEME.
OIIK-14 2.0TBeT cCOoNepKUT HEOOXOIUMBIE TaHHBIC U PE3YIHTATHI 300am10B
) pacyeToB, CTYICHT OPUEHTUPYETCS B pabOTe, YETKO H
OTIK-18 npodeccHoHaIbHO OTBEYAET Ha JIONOJHUTENbHBIE BOIIPOCHI.
1.PaboTa BBITIONTHEHA B COOTBETCTBHH C METOIUICCKUMU
yKazaHusMH. Bce pa3aensl U pacueThl COOTBETCTBYIOT TEME.
2.0T1BeT COEePKUT HEOOXOUMBIC JAHHBIE U PE3YJIbTATHI 2406amna
pacyeToB, CTYACHT CJIab0 OPUEHTUPYETCS B paboTe, HE BCeraa
poecCHOHAILHO OTBEYAET HA JIONMOJHUTEILHBIC BOMTPOCHI.
1. PaGota BbIMOIHEHA B COOTBETCTBUU C METOINUYECKUMHU
yKazaHusIMH. Bce pasaensl U pacueTbl COOTBETCTBYIOT TEME. 186amnmoB
2. AITOpUTM pellIeHUs] HapyIIIEH.
1. PabGoTa BEITIOJTHEHA B COOTBETCTBHU C METOMYCCKHUMH 0 (HOB)
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yKazaHusMH. Bce pa3zensl 1 pacueThl UMEIOT OIIUOKY U
TpeOyIOT nepepacyeTa. PaboTra BBITIOJIHEHA ¢ OIIMOKAMU U
TpeOyeT TopabOTKH.

0aJUI0OB

5. Meroanuyeckue yKa3aHus JJi1 00y4al0IIUXCS 10 OCBOCHUIO U CHUIITHHBI

MeTtonuyeckue yka3aHus sl TOMOIIX 00y4alonuMCs B yCTIEITHOM OCBOCHUHU AUCIMILIUHBI B

COOTBETCTBHUH C 3aIUIAHUPOBAHHBIMH BHJAMH YUEOHOM U CAMOCTOSATEILHONW PabOThI 00yUJaIOIINXCSL:
1. Meroauueckue yka3zaHusi K MPakTHUYECKUM paboTam.
2. BapuaHTBI KOHTPOJIEHBIX pabOT U METOANYECKHE YKa3aHHUsI K KOHTPOJIbHBIM paboTam

Metoanueckue ykazanus pasmeniensl B CZIO Moodle:

(OITN)- https://moodle.nfygu.ru/course/view.php?id=17166

(M) - https://moodle.nfygu.ru/course/view.php?id=17085

PeliTUHIOBBIN perjiaMeHT 0 JUCHHILINHE:

Bun BeimonHsIeMoi#t yueOHOM paboThI KomnuectBo | KonnuectBo Ilpumeuanu
(KOHTPOJIUPYIOIINE MATEPUATIBI) 6amioB (min) | 6amToB (max) e
Ucenvimanus / Bpewms, uac
Dopmvr CPC
6 ceMecTp

[TpakTryeckue padoThI 4x54.=20u. 126. 56.x4=200. | Odopmrenue B
JlabopatopHbie pabOThI 4x54.=20u. 120. 56.x4=2006. | coorserctBuM ¢ MY
AHanu3 TeopeTuyec- 164, i )
KOT'0 MaTepuasia
KontpospHas pabora 104. 216. 306.

DK3aMeH 274ac. - 306.

Hroro: 66uac.+274ac..9K3 456. 706.+306.5K3. Mutumym

45 6anos

6. ®oH O1LIEHOYHDBIX CpeacTB 1Jisl MIPOBECACHUA HpOMe)l(yTOqHOﬁ arrecranumn
oﬁyqammnxcsl Mo IMCHMIIJIMHE

6.1. [Toxa3zaTeiu, KpUTEPHH U MIKAJIA OLEHUBAHUS

Konsr WnaukaTopsl [Toka3zarens oueHuBaHusl | YpOBHHU Kpurepun onienrBanus
OIICHHBA- JIOCTIOKEHUS (o m.1.2.PTI[T) OCBOCHHS (meckpuITops) Ouenka
E€MBIXKOMIT | KOMIIETCHIINH
€TeH-IIMH
OIIK-14.1 Jonoicen 3namo: Boicokmii [[laH  TONHEIA,  Pa3sBEpHYTHIH | OTIIMYHO
-ocywjecmensem '06H_II/Ie CBEJICHUS O OTBET Ha IIOCTABJICHHBIC
OIlK-14 2DAMOMHOE BOIIPOCHI, TOKa3aHa
P TCPMOMHAMUYCCKIX COBOKYITHOCTh OCO3HAHHBIX
UCNONb306AHUE .
OIIK-18 S nponeccax, 3HaHUi o TUCIMILTHHE,
P . -IIECPBOC U BTOPOC JI0Ka3aTEIbHO PacKpBIThI
mexHono2utl OJist )
6 Hayaja OCHOBHBIC ITOJIOKEHHUSI BOTIPOCOB;
coopa ungop- TEeDMOIMHAMUIKH: B OTBETE  IPOCICIKUBACTCS
bpabomxu pMOT >
mayuu, oop B — YeTKas CTPYKTypa, IJIOTHIecKas
U unmep-npemayuu p MTOCTIEIOBATEIHHOCTD,
nonyuenHolx sxcne- |3aKOHOB OTpakaroas CyIIHOCTB
PUMEHMATbHBIX TEPMOJAMHAMHUKHU TIPpU PacKpbrIBaCMBIX TOHSTUH.
OaHHBIX; POTEKaHUU 3Hanue 1o npeaMeTy
TEPMOJIUHAMHYECKUX JeMOHCTpHpyeTcs  Ha  ¢one
NOHUMAHHUS €ro B  CHCTEME
OIlIK-18.6 IPOIIECCOB; y
JTAHHOM HaAYKH u
-UCNONIb3Yem -BHIBI .
MEXKTUCIIMIUTHHAPHBIX CBSI3CH.
3AKOHBI MEXAHUKY, TCILIONCPCaAAIH, OTBEeT WUBIOXKEH IUTEPATYypPHBIM

mepmoduHaMMKu u
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INEKMPOMEX-HUKU 8
ceoell
npogheccuonanvholl
oessmenbHoCmU,
npumeHsiem ux 8
meopemuyecKux u
dKCnepuMeH-
MAabHbIX
Uccne008anuUsIXx.

-3aKOHBI
buznIeckue
TIPOIECCHI
TeIIOTIEpEe1avuu;
-KJIaCCU(PHKAIIHIO,
MIPUHITUTIB IEHCTBHS
U pacyeTa
TEIIO0OMEHHBIX
anmnaparos;
Jonowcen ymems:
-OTpEeLISITh
rapaMeTphl
COCTOSIHHS U
nporecca npu
pacyeTe
TEPMOJIMHAMUYECKU
X TIPOLIECCOB;
-OTIPEeICIIATh
napameTpsl
MPOIIECCOB
TeIIonepeauu npu
TerIonepeaayue
TEIIONPOBOTHOCTh
10, KOHBEKTUBHOM
paguanuoOHHOM
TEeTJI000MEHE;
-paccuuTHIBATH
KOHCTPYKTHUBHBIC
napameTpsl
TETII000MEHHBIX
arnmapaToB U
MPOIIECCHI,
MPOTEKAIOIIKE B
HHX;

Jonocen erademo:
-HHCTPYKIIHSIMH 110
pacuery
TEPMOIUHAMHYCCKHIX
1 TEII00OMEHHBIX
MIPOIIECCOB;
-criocob0amMu 1
METOJIaMH pacyeTa

S36IKOM  C  HCIIOJIb30BaHUEM
npoheCCHOHATEHON
TEPMHUHOJIOTUH IO TPEIMETY.

[pakTrueckas pabora
BBINOJIHEHA COTJIACHO aJTOPUTMY
pEIICHUs, OTCYTCTBYIOT OIIUOKH
pa3IMYHBIX THUIIOB, O(OPMIICHHE
U3MEPEHUH U BBIYUCIEHUH B
COOTBETCTBHMH C TEXHUYECKHUMU
TpeboBaHUSIMI. MOTYT OBITH
JIOITYTIICHBI HEOYETHI B
ONpeeNICHUU MOHSATHUH,
HCIIPaBJICHHBIE CTYICHTOM
CaMOCTOATEILHO B IpoIlecce
OTBETA.

bazosniit

Han

OTBCT

IIOJIHBIM,  pa3BEpPHYTHII
Ha MOCTaBJICHHBIC
BOIPOCHI, MOKAa3aHO yMEHHUE
BBIJICIUT  CYIIECTBEHHBIE U
HECYIIECTBEHHBIE HE0YETHI.
OTBeT YETKO CTPYKTYpUpPOBaH,
JIOTHYEH, N3JI0KEeH
TTUTEPATYPHBIM SI3BIKOM c
HCIIONIb30BAaHNEM
npo¢eccCHoHaTBFHON
TEPMHHOJIOTHH 110 JUCLUILINHE.
[IpakTuyeckas pabota
BBITIOJIHEHA COTJIACHO
aIrOpUTMY, OTCYTCTBYIOT
HE3HAYUTEIIbHbIC OIIHMOKH
Ppas3INIHBIX HE
MEHSIOIINe CYTh
pereHuns,opopMIIeHIE
W3MEpPEHUH M BBIYMCICHUN B
COOTBETCTBHH C TEXHHYECKHMH
TpeboBaHUsAMH. MoOryT  OBITH
JOITYIIEHBI 2-3 HETOYHOCTH WA
HEe3HAYHTENbHBIe OLINOKH,
UCTIpaBIE€HHBIE  CTYAEHTOM C
MOMOIIBIO IIPENoaBaTeNsL.

THIIOB,

XOPOIIIO

Munu-
MaJIbHBIH

JlaH HEemoCTaTOYHO TOJHBIN U
HEJI0OCTaTO4YHO Ppa3BepHYTHII
OTBET. Jloruka u
NOCIIEI0BATEIbHOCTD

W3JI0KEHHUS UMEIOT HapyIICHUSI.
Jomymenst OINOKH B
pacKphITUH MIOHSTHIA,
yOOTpeONieHnH TEPMHHOB. B
OTBETE€ OTCYTCTBYIOT BBIBOJBI.

usraeckux YMeHue  pacKphITh 3HaveHne

MPOTIECCOB. 000011IEHHBIX 3HAaHUNI HE
nokasano. Hemocratouso BepHO
HCIIONIB3YETCS
npodeccroHanbHast
TEPMHHOJIOTUSL.
[pakTnyueckas 3aja4a
BBITIOJTHEHA COTJIACHO
ANTOPHUTMY, OTCYTCTBYIOT
HE3HAYUTEIIbHbIE OLINOKH
Pa3IMYIHBIX THIIOB,
HCIIpaBJICHHBIE B IIpolecce

Y nosier
BOpH-
TEJILHO

13




OTBeTAa, odopmicHue
U3MEpPEHUl U BBIUUCIICHUN
TaKk€ HMEIOT OTKJIIOHEHHS OT
TEXHUYECKUX TpeOOBaHUM.
HomyieHsl 2-3 OIINOKHU
pa3IMYHBIX THUIIOB, B IEJIOM
COOTBETCTBYEeT HOPMATHBHBIM

TpeOOBaHUSM.
He Otser mpexcraBisier  co0OH | HeymOBIT
OCBOEHEI | Pa3PO3HCHHbBIC 3HaHUA ¢ | erBO-
CYIIECTBEHHBIMU OLIMOKaMHU IO
PUTEILH
BOIIPOCY. IIpucyrcTByroT
(parMeHTapHOCTS, 0
HEJIOTHYHOCTh U3JI0KEHHUSI.

CTyZoeHT He OCO3HAaeT CBs3b
obcyxkIaeMoro  BoIpoca ¢
JIpYTHMHA o0beKTaMn
JVCIUIIIMHBL OTCyTCTBYIOT
BBIBO/BI, KOHKpPETH3alHUsi M
JIOKa3aTeIbHOCTh M3JIOXKEHUS. B

OTBETax HE HCIONB3yeTCs
npodeccnoHambHas
TEPMUHOJIOTHSL.
JlonoaHUTENBHEIE u
YTOYHSIFOIIUE BOIPOCHI

npenojaBaTelis He MPUBOIAT K
KOPPEKINH OTBETA CTYACHTA.
HWnu  OtBer Ha  BoOIpOC
MTOTHOCTBIO OTCYTCTBYET

Hnu OTKa3 OT OTBETA.

Hnu

OtBer mpexacraBisieT CcoOOH
pa3po3HEHHbBIE 3HAHUS c
OIIMOOYHEIMHU ITOHSATHSMH.
JlomoaHUTENBHEIE u
YTOYHSIFOIIUEC BOIPOCHI

npenoaaBarejisi HC MPUBOJAAT K
KOPPEKUMHU OTBETA CTYACHTA.

6.2. IlpumepHbIe KOHTPOJIbHBIE 3aJaHUs (BONPOCHI) 1JIs1 IPOMEKYTOUHOM aTTeCTAlMU

DK3aMEHAIIMOHHBIN OWJIET BKIIIOYAET JIBa TEOPETUIECKUX BOMPOCA M MPAKTUIECKOE 3aJaHUE
(cootBerctBue kKommneTeHusaM OITK-14, OITK-18)
Teopemuueckue eonpocul

1. Tepmomunamuueckas cucreMa. OCHOBHBIE ITAPaMETPBI €€ COCTOSTHUS.

2. VYpaBHEHHUE COCTOSHHS UECAIBHOIO Ia3a.

3. Temora u paboTa kak HOpMBbI Iepeaun SHEPruH.

4. TepmoauHamMHuecKuil mporecc. PaBHOBeCHbIE W HEpaBHOBECHBIE mpouecchl. OOpartumeie u
HEoOpaTHMBbIE ITPOLIECCHI.

5. TlonsTus 0 HEPruu, pacxoje SHEPrun, yAeNbHO! 3Hepruu, padore, TemIoTe, pabouem Tele,.

6. IloHATHe 0 TEpMOAMHAMHUYECKOH cHCcTEeME, OTKPbITasl M 3aKpbITasi, afuabaTHasi, U30JIMPOBAHHAS

CHCTEMBI, OKpYXKarolias cpe/a.

7. TepMoIuHaAMHYECKHE MapaMeTphbl COCTOSHKS pabodero tena u ux GyHkuuu. OnpeneneHue ux
10 Ta0JIUIIaM U THarpaMMaM.

8. TemtoemkocTh. MaccoBas, O0ObeMHas W MOJSIPHAS TEIUIOEMKOCTH. TeIIoeMKOCTh MpH
MOCTOSIHHOM JIaBJICHUU M 00beMe. 3aBUCHMOCTh TEIUIOEMKOCTH OT TEMIIEPAaTyphbl M TaBJICHUS.
TermnoeMKoCTh cMecH paboYmX Tell.
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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.

IlepBbiit 3ak0H TepMmoauHaMuKu. PabGota pacummpenust (cxarus), paboTa NpPOTAIKUBAHMA,
pacnonaraemas pa0dora.
BuyTpennss sneprus. OuTponus. DHTanenus. P-v u T-s nuarpaMmsl.
Bropoii 3akon Tepmoaunamuku. Kpyrossie TepMouHaMUUECKHE MPOIECChl (IIUKIIbI) TETTOBBIX
MaIIUH.
[Ipsimoii u oOpatublil nukisl Kapao. KIT/ nukia.

M30x0pHbIi Ipoliece uaeaIbHOTo rasa, pacnojaraemas paboTa, pabora pacimmpeHus (CxaTusi),
TEIUIOTa Mpoliecca.

N300apHblii npoliecc uiealbHOro ra3a, pacrnonaraemas padora, pabora pacimmpeHus (CxaTus),
TEIUIoTa Mpoliecca.

AnuabaTHbBIM Mpolecc HuAeadbHOro rasa, pacrnonaraemas paborta, padoTa pacIIMpeHHUs
(ckatus), TerioTa mpolecca.

W3oTepMHBII TpoliecC HAEaIbHOrO rasa, pacrnonaraemas paborta, paboTa pacIIMpeHHus
(ckartus), TerioTa mpolecca.
N306apHO-M30TEpMHBIN MPOLIECC PEATBHOrO T'a3a, pacroyiaraeMas padbora, paboTa paciIupeHus
(ckatus), TerioTa mpolecca, TerioTa KOHIEHCAI[H, TeII0Ta UCTIapeHUsl.

[TomuTponHelii Tpolecc pealbHOro Ta3a, pacnojaraemas pabora, paboTa pacHIMpeHHUs
(ckartus), TerioTa mpolecca.

ITepBbIii 3aKOH TEPMOJMHAMUKY (B 00111eM BUJE) AJIs IOTOKA BEIIECTBA.

Bmustnue mpodwist kanana Ha anguabaTHOE TEYEHHE B HEM Trasza. comuio, auddysop, comio
JlaBass.
JpoccenupoBanue pabodero Tena, ypaBHEHUE IpoLecca.
Bunbl sHEpruu u ux npeBpaTUMOCTD.
Cwmecu pabounx Ten. CrmocoObl 3aaHusi COCTaBa CMECH, COOTHOIICHHSI MEXIY MacCCOBBIMH,
00BEMHBIMU U MOJIAPHBIMH JTOJISIMH.
TepmonnHaMuueckue mporecchl pabodynx Ten W ux rpaduyueckoe m3obOpaxeHue B p-v u T-s
JuarpaMmmax.
Peanbuble ra3el u napel. ®a3oBeie EPEXOIbI.
TepmonuHaMuka noTokoB. McredeHwe M JpOCCENMPOBAHME TIa30B M MapoB. l3meHeHue
apaMeTpoB MPH aInadaTHOM JIPOCCETUPOBAHUY.

OOpatHble KpyroBble NPOLECCHl, CHOCOOBI MOHMKEHHsS TeMIepaTyp B HHUX. XOJOAMIbHBIE
MAaIIUHBI.
XapakTEepUCTUKH XOJOAWIBHBIX M KPUOTE€HHBIX YCTaHOBOK: XOJOJONPOHU3BOJUTEIBHOCTD,
XOJIOIMIIbHBINA KO3PPUIIEHT.
XJ1a10areHThl. X1aJ0HOCUTENH.
TemocHaOxeHne  MNpeAnpUATHN: HCTOYHUKM M MOTPEOUTENM  TEIUIOTHI,  PEKUMBI
TEIUIONOTPEOICHHUS, CUCTEMBbl TEIUIOCHAOKEHUs. MeToapl peryJupoBaHHUs IapaMeTpoB
TEIJIOHOCHUTEIIEH.
TemnooOMeHHbIE YCTAHOBKH, UX TUIIBI U UCTIONB30BaHUE.
Buibl BTOpHUHBIX SHEPrOPECYPCOB U HAIIPABJIEHUS UX UCIOJIb30BaHUS.
VY Tunuzauus TemioThI.
Bunpl nepeHoca TemIOTh: TEMIONPOBOIHOCTb, KOHBEKIIHS U U3ITy4YEHUE.
TennonpoBOAHOCTh: OCHOBHBIE MOHATHS W omnpeneieHus. 3akoH @Dypwe. KoaddunueHt
TEIUIONPOBOAHOCTH.  JludepeHumanbHOE  ypaBHEHHME  TEIUIONPOBOJHOCTH. Y CIIOBHS
OJIHO3HAYHOCTH.
KonsekTuBHbI# TeruiooomMeH. OCHOBHBIC TIOHATHS U onpenenenus. Koahduiment TemnooTnaun.
TennooOMeH u3nydeHreM. 3aKOHBI TETIJIOBOTO U3ITyUEHUSI.
Crnoxusriii TeruioooMer. Koaddumuent rerutonepenadn. TeruioBas H30IIsIIus.
MaccooOmeH: ocHOBHbIE TIOHATHUS U oripeaeneHus.da3oBoe paBHoBecue Juddysus.
Terno 3eMHBIX HEAp, MPOLECCH TEIUIONEpEeHOca B HEApaX 3eMIIH, TPEOOBAaHHS K TEIUIOBOMY
PEKUMY TMOJ3EMHBIX TOPHBIX BHIPAOOTOK.
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Ilpakmuueckue éonpocwi
Pewenue 3a0au konmponvHoti pabomul, pacuemHno-2paguyueckol pabomsi, NPAKMuyecKux pabom.
Kpurepun onenkn:

KoMnerenuun

XapakTepucTHKAa 0TBETA HA TeOpeTUYeCKHl (MPaKTHYeCKHUil)
BOIIPOC

KoanuectBo
HAOpaHHBIX
0aJ110B

OIIK-14
OIIK-18

JlaH nonHbli, pa3BepHYTHIH OTBET HA MOCTaBJICHHBIN BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHHI 0 JUCUUILINHE, T0KA3aTEIbHO PACKPBITHI
OCHOBHBIE IIOJIO’KEHHSI BOIIPOCOB; B OTBETE MPOCIIEKUBAETCA YETKasl CTPYKTYpa,
JIOTHYECKasl MOCIEI0BaTEIbHOCTD, OTPAXKAIOIIAS CYIIIHOCTh PACKPBIBAEMBIX
MOHATHUH, TCOPUH, SIBIICHHA. 3HAHKE [0 IPEAMETY JIEMOHCTPUPYETCs Ha (oHE
MIOHMMAaHHMS €ro B CUCTEME JaHHOW HayKU M MEXIUCIMIITMHAPHBIX CBsI3eil.
OTBEeT U3TI0XKEH JIUTEPATYPHBIM SI3BIKOM C UCIIOJIb30BAHHEM COBPEMEHHOU
THCTOJIOTUYECKON TEPMUHOIOTHH. MOTYT OBITB JIOMYIIEHBI HEJOYETHI B
OIpENEIECHUN NTOHITUHN, HCIIPABICHHBIE CTYACHTOM CAMOCTOSITEILHO B IIPOLIECCE
otBeTa.(3amaua penieHa npaBmIbHO, IPUBEICHO MOJTHOE PELISHHUE C
MOSICHEHHSIMU M B COOTBETCTBUH C OOLICTIPUHSTHIM aJITOPUTMOM).

300an

JlaH nonHBIA, pa3BepHYTHIH OTBET Ha OCTaBICHHBIH BOIIPOC, IIOKa3aHO YMCHHUE
BBIICIUTE CYLIECTBEHHBIC U HECYIIECTBEHHBIE IPH3HAKH, IIPUYHHHO-
ClIeICTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYPHPOBAH, JJOTHYEH, U3JI0KEH
JUTEPATYPHBIM S3BIKOM C HCIIOJIb30BAHMEM COBPEMEHHON THCTOJIOTHYECKOH
TECPMHUHOJIOTUH. MOFyT OBITh JOIMyHICHBI 2-3 HETOYHOCTH WJIM HE3HAYUTEIIbLHBIE
OIIHMOKY, UCTIPaBJIEHHBIE CTYICHTOM C ITOMOIIBIO NpernoiaBarens.(3anaua
peuicHa nNpaBUJIbHO, BBIITYIICHBI HeO6XOI{I/IMbIe IOsSICHCHMUA, 0(bOpMﬂeHHe HC
COOTBETCTBYET OOIICHPUHATOMY JITOPUTMY).

246ann

JlaH HeZOCTaTOYHO MOJHBINA M HEJOCTATOYHO Pa3BEepHYTHIN OTBET. Jlornka n
MIOCJIEI0BATEIILHOCTD M3JIOKEHUS UMEIOT HapyIleHHs. [lonmyiieHs! oKy B
PacKpBITHH MOHATHH, yoTpeOieHnn TepMUHOB. CTYJEHT HE CIOCOOEH
CaMOCTOSITENILHO BBIICIUTH CYIICCTBEHHbBIC M HECYIICCTBCHHbIC TIPH3HAKH U
NPUYHHHO-CIICICTBEHHBIE CBSI3H. B OTBETE OTCYTCTBYIOT BEIBOJBI. Y MCHHUE
PacKpHITh 3HaUeHHe 000OMICHHBIX 3HAHNH HE TToKa3aHo. PedeBoe odopmireHme
TpeOyeT MonpaBoK, KOppeKIHH.(3agada pemeHa HeBEPHO B pe3yibTaTe
JIOMYIICHHBIX OMMOOK. X0 pEIICHHS BEPEH).

186amt

OTBeT npejcTaBiseT co00i pa3po3HEHHbIE 3HAHUS C CYIIECTBEHHBIMU
omubKamu 1o Borpocy. [IpucyTcTByOT (pparMeHTapHOCTb, HEIOTHYHOCTh
n3noxenus. CTYICHT HE 0CO3HAET CBsI3b 00CYKIAeMOr0 BOIIpOca o OMIIETY ¢
}IpyFI/IMI/I O6’beKTaMI/I JOUCLIUITIJINHEBI. OTCyTCTBy}OT BBIBO/IbI, KOHerTI/ISaHI/IH nu
JTOKa3aTeIbHOCTh U3JI0KCHUSA. Peub HerpaMoTHasI, TCPMUHOJIOTHS HE
UCTONB3yeTcsl. JIONOIHUTENIBHBIC U YTOYHSIOIINE BOIPOCHI MTPETIOIaBaTels He
MPHUBOJAT K KOPPEKIIMK OTBETA CTYJCHTA. 3a/lavya pelicHa HEBEPHO.

unu

OTBET Ha BOIPOC MOIHOCTBIO OTCYTCTBYEeT. OTCYTCTBYET pEeUICHHE 3a/1aUH.
unu

OTKa3 OT OTBETA

ITepecnaua
SK3aMeHa
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6.3. MeTonnueckne MaTepHaJibl, ONpeae/siionue Npoue ypbl OeHUBAHUSA

XapaKTepHCTHKH b1.0.20Tensorexnnka
npoueaypsbl
Bun npouenypst 9K3aMEH

Lens npouenypst

BBISIBUTH CTETIEHb C(HOPMHUPOBAHHOCTU KOMIETEHIIUN
OIIK-14, OIIK-18

JlokanbHbI€e aKTHI BY3a,
periiaMeHTHPYIOIIe
POBEJICHHUE MPOLIETYPHI

IlonoxxeHne 0 MPOBEACHUN TEKYILIETO KOHTPOJS yCIIEBAEMOCTH
U IPOMEXYTOUHOM arrectanuu oOywaromuxcsi CBOY, Bepcus
3.0, ytBepxkaeHo pekropom CBDY 19.02.2019 r.

[Monoxxenne o 6ambHO-peiTHHTOBOM cucteme B CBDY Bepcus
4.0,ytBepxkaeno 21.02.2018 r.

CyOBeKTbl, Ha KOTOPBIX
HalpaBJieHa MPoLeaypa

CTYJEHTBI 3 Kypca clieluaiuTera

[Tepuon npoBenenus
POLICTYPbI

JICTHAA 3K3aMCHallMOHHasA CCCCUsl

TpeOoBaHUs K TOMEIICHUSIM 1
MaTepUAIbHO-TEXHUYECKUM
CpeacTBam

Kabunet (A403)

TpeboBanus k GaHKy
OLICHOYHBIX CPEJICTB

Onucanue npoBeeHUs
MPOLIEYPHI

Dk3amMeH B 6 ceMmecTpe NpPUHUMAETCS B YCTHOH ¢opMme Io
Owieram wid B (opMe TecTUpoBaHUS. IK3aMEHAIIMOHHBIN
OuJIeT 1Mo IUCIUILIMHE BKJIIOYAET JIBAa TEOPETUUECKUX BOIIpOca U
MpakTHYecKoe 3amaHue. Bpemsa Ha noarotoky — 1
ACTPOHOMHUYECKHH Yac.

Ixanel onleHUBaHUA
pE3YIbTATOB

[IIxana oneHuBaHus pe3yabTaTOB NpuBeaAcHa B 11.6.2. PII/I.

PesynbTatsl nponenypbl

B pesynbrare cpmaum Bcex 3amanuid st CPC  cryneHrty
HeoO0xonuMo Habpatb45 6amioB YTOOBI OBITH JOMYIIEHHBIM K
JK3aMEHY.
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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. IlepedyeHb 31EKTPOHHBIX M EYATHBIX Y4eOHBIX M31aHUH

Ne Kon-Bo B ONeKTpOHHbBIE
1/ onon. TU( | uzmanus:
I ¢) CBOY | touka
ABTOp, Ha3BaHUE, MECTO M3IaHUs, H3IATEILCTBO, TOJT focTyna K
W3JIaHKS, BUJ U XapaKTEPUCTUKA HHBIX pecypey
WH(POPMAIIMOHHBIX PECYpPCOB (HAUMeHOBaHIH
e
3BC, Ob)
1 OcHoBHasi JiuTeparypa
benos, I'. B. Tepmoannamuka B 2 4. Yacts 1 : yueOHHK https://urait.ru/
Y TMPAKTUKYM ISl akajieMudeckoro Oakanmaspuara / . B. book/termodin
benos. — 2-e usn., ucnp. u non. — M. : U3mparenbcTBO amika-v-2-ch-
HOpaiit, 2016. — 264 c. chast-1-
392521
1 | benos, I'. B. Tepmonunamuka B 2 4. Yactp 2 : y4eOHUK U https://urait.ru/
MIPAKTUKYyM AJis akajeMudeckoro OakanaBpuata / I'. B. book/termodin
benoB. — 2-e u3a., ucnp. u gon. — M. : M3parenscTBo amika-v-2-ch-
IOpaiir, 2016. — 248 c. chast-2-
392522
2 | EpogeeB, B. JI. Temnmorexuuka B 2 T. Tom 1. https://urait.ru/
TepmoanaaMuka U Teopus TEIJIOOOMEeHa : y4eOHUK IS book/teplotehn
OakanaBpuata u Maructparypsl / B. JI. Epodees, A. C. ika-v-2-t-tom-
[psixun, I1. JI. CemenoB ; nox pen. B. JI. Epodeera, A. 1-
C. lIpsixuna. — M. : U3natensctBo FOpaiit, 2016. — 308 termodinamika
c. -i-teoriya-
teploobmena-
400390(9BC
FOPAWT)
JlonoJiHuTeIbHAS JIUTEPaTypa
1 | EpogpeeB, B. JI. Temmorexuuka B 2 T. Tom 2. https://urait.ru/
DHepreTUYecKoe UCIOIb30BaHUE TEIUIOTH | YUeOHUK JUIs bcode/400460(
OakanaBpuata u Maructpatypsl / B. JI. Epodees, A. C. SBC FOPAIT)
[psxun, I1. JI. Cemenos ; nox pen. B. JI. Epodeena, A.
C. llpsixuna. — M. : U3natensctBo FOpaiit, 2016. — 198
C.
2 | TesiorexHuka: yueo.1s ctyn. By3oB / B. H. Jlykanun, | 48

M. I'. lllatpos, I'. M. Kamdep [u np.]; nox pea. B. H.
Jlykanuna. - M3p. 2-e, mepepad. - Mocksa: Beicmias
mkosna, 2000,2009
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https://urait.ru/bcode/400460
https://urait.ru/bcode/400460
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4.

8.Ilepevenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn ""UHTepHeT",

HEO00XOAMMBIX [IJIsl OCBOCHHUS IUCHUIIMHBI (MOYJIf)
I'opnaoe aeno. NHopMamoHHO-CITPaBOYHBIN CAHT O TOPHOUN MPOMBIIUICHHOCTH

URL: http://www.mwork.su

Caiit Poctexnanzopa P® Matepuaiibl o 6€301MacHOCTH B TOPHOM MPOMBIIIUIEHHOCTH
URL: http://www.gosnadzor.ru

VYronenuseiii nopran URL: http://rosugol.ru

Briciiee ropHoe oOpa3oBaHHe: MHTEpPHET MOpTal. Y4eOHO-METOAUYECKOe OObeTUHEHHE

BVY30B PO no o6pazosanuto B obnactu ropHoro aena URL: http:// www.fgosvo.ru

Cavimbl J#CypHAIO8 NO 20PHOU meMamuke.
VYroas URL: http://www.rosugol.ru/jur_u/ugol.html

I'opusrii xypaan URL: http:/www.rudmet

['opHas mpoMBIIIIIEHHOCTH

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

http://moodle.nfygu.ru /— DnexkTponnas napopmMmannoHHO-00pazoBaTenbHas cpeaa «Moodley;

http://www.studentlibrary.ru 95C Koncynbrant crynenra - JJOI'OBOP Ne373-12/25 ot 17.12.2025

r. ¢ OO0 «Koncynbsrant ctynenta».Cpok aevictus: ¢ 01.01.2026 qo 31.12.2026 r.r..
www.biblioclub.rudbC YHauBepcurerckas OnbauoTexa OHIalH —

https://urait.ru/3bC IOpaiit - JJOT'OBOP Ne375-12/25 ot 17.12.2025 1. ¢ OO0 «2nekTpoHHOE
n3narenscTBo FOPAUT» Ha moctyn ko Beeit miatpopme DBC «FOpaiit». Cpok AeHCTBHS: ¢

01.01.2026 no 31.12.2026 r.r.
https://basemine.ru ba3a 3Hanuii 111 rTOpHAKOB (B CBOOOIHOM JIOCTYTIE)

06pa30BaTeJ’lBHOF0 nmpouecca 1mo iIMmCUMIIJInNHE

9. Onucanne MaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEO0OX0AMMOM JJIsl OCYLEeCTBJICHUS

Bunnbl yueonoii Hepeuent,
= paGoTe! (Texus, HaumeHnoBanue OCHOBHOI'0O
= HaumeHnoBaHue TeMbl NPAKTHY. 3AHATHS, | A TH3HPOBANHbIX o6opynosanus (s
o Y 3 s o
g cemHapbL, ayauTopuii, RauﬁnHeTOB, T.4. AyAHO-, BUIEO-,
naGopar.pab.) JabopaTopuii u np. rpaguyeckoe
CONPOBOKIECHUE)
1. |OcHOBBI TEpMOTMHAMUKH Jlexuus ITpoekrop,
[PEe3EHTALHY,
KOMITBIOTEP
Benenue B repmoguHamuky.  |[Jlekums, [poexTop,
OCHOBHBIE CBOICTBA U NPAaKTUIECKHE U MPE3CHTALMH,
IIapaMeTpbl COCTOSHNUSA BHPTYaJIbHbBIC KOMITBIOTED
2. TEPMOJMHAMUYIECKHUX CUCTEM, U nabopaTopHeIe
3aKOHBI TTPeoOpa3oBaHUs SARATHA
SHEPTHH.
TepmoauHaMudeckue mporecch |Jlexius, IpoexTop,
U OCHOBBI UX aHaJIu3a MMPaKTUYECKUC U Mpe3CHTalH,
3. BUPTYyaJIbHbIE KOMITBIOTEP
nabopaTopHbIe
3aHATHS
TepMonuHaMuKa MOTOKA Jlexums, NeA402 IpoekTop,
MpaKTHYECKHE U A403 MIpEe3eHTALHH,
4. BHPTYaJbHbBIE KOMIIBIOTEP
nabopaTopHEIE
3aHATHS
DOneMeHThl XUMHYECKOH Jlexuns, ITpoekrop,
5. TEPMOJIUHAMUKHA MPAaKTUICCKUE U pe3eHTalnunu,
BHPTYaJIbHbIC KOMITBIOTEP
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http://www.mwork.su/
http://www.gosnadzor.ru/
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://moodle.nti-ygu.ru/
http://www.biblioclub.ru/
https://urait.ru/
https://basemine.ru/

JnabopaTopHbIe
3aHSITHSI

TemnooOMeH 1 MaccooOMeH Jlexuus, IMpoekrop,
6. IMPaKTUYCCKUC OpEe3CHTAIINU,
3aHATUA KOMIIBIOTEP
Mertobl aHaIM3a Jlexuus, Jlexus,
3(1)(1)@KTHBHOCTH [IpaKTUIECKUE MIpPaKTUYECKUE
TEPMOJIMHAMHYECKHX Hporieccos|3aHATHA 3aHATAs

TOPHOT'O MPOM3BOACTBA U
yIIpaBJIeHUS MHTCHCUBHOCTH
oOMeHa dHeprueil B Hux

10. IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTH, HCII0JIb3yEMBbIX IIPH OCYIIECTBJIECHUH
00pa3oBaTeIbLHOIO NMpolecca Mo AUCHUILINHE, BKJIIOYAs NepedyeHb NPOrpaMMHOro
olecrieyeHus: U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

10.1. TlepeueHp WHGPOPMALMOHHBIX TEXHOJOTUH, HCHOJIB3YEMBbIX IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE
[Ipu ocymecTBaeHUH 00pa30BaTEIBLHOrO TMpolecca MO JUCHUIUITMHE HCIIOIB3YIOTCS
crnenyromue nHHOpMalMOHHbIE TEXHOJIOTHH:
® ICIIOJIb30BAHME HA 3aHATHUSAX SJICKTPOHHBIX U3JaHHUM (UTEHUE JIEKIUIl C UCIOb30BaHUEM
CJIaliI-IPE3CHTAIN, JIEKTPOHHOTO Y4eOHOro MocoOus), BUACO- M ayJHOMaTepHalioB
(uepe3 MHTEpHET);
e OpraHu3zalys B3aUMOJICHCTBUS ¢ OOYYAIOIIUMUCS MMOCPEICTBOM DJIEKTPOHHOM MOYTHI U
CJ10 Moodle.

10.2. TlepeueHs mporpaMMHOTO 0OECTICUEHUS
-MSWORD, MSPowerPoint, AutoCad, Excel, Visio.

10.3. Tlepeuenb nHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM
http://www.mining-enc.ru/
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JUCT AKTYAJM3AIIMA PABOYEMN ITPOT'PAMMBI JTUCIIUILINHBI

Bb1.0.20TenioTexHuKa

VyeOHbIH
roj

BHeceHHBIE N3MEHEHUS

IIpenonasarens
(®HNO)

[Ipotokon 3acenanus
BBIITYCKAIOIIEH
kadeapsi(nata,Homep),
®UO 3aB.xkadenpoit,
HOJINCh
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MuHHCTEPCTBO HAYKH U BbICIIEro oOpa3oBanus Poccuiickoit denepanun
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTENIbHOE YUPEXKIEHUE BBICILIEr0 00pa30BaHUs
«CEBEPO-BOCTOYHbBIM ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunueckuit uHCTUTYT (Ppummnan) PI'AOY BO «CBOVY» B r. Hepronrpu

Kadenpa ropnoro nena

Pabouas nporpamMma TUCIUTUTUHBI
b1.0.20 TeniorexHuka

JUIS IPOTPaMMBbI CIIELIMATIUTETA
10 CIICNMaJIbBHOCTHU
21.05.04 T'opHoe neno
Cnenmanuzanus: MapKiieniepckoe 1emo
OborarieHue Moye3HbIX HCKOMAaeMbIX

®dopma 00yueHus: ouHas

ABtop: PoueB B.®. noueHT kadeapsl ropHoro aena, e-mail: viktor-rochev74@mail.ru

PEKOMEH/IOBAHO OZIOBPEHO [TPOBEPEHO
3aBeayromuii kadeapoit 3aBeyronuil Beimyckatomeid | HopMokoHTpoIb B cocTaBe
pa3paboTunka kadempoit OIIOIT npoiinen

' I'1 Croenuanuct YMO
/ PoueB B.®. / PoueB B.®. / EmenbsnoBa K.H./
potokoia Ne 4 poTokoa Ne 4
oT «3» anpens 2026 1. oT «3» anpens 2026 1. «22» anpens 2026 r.
PexomenaoBano k yrBepxaeHuto B coctare OIIOIT 3aB. OubIMOTEKOU
[Tpencenarens YMC /Snpeesa JLJI. /Cemenenko U.A./
npoTokoa YMC Ne9 ot «23» anpens 2026 1. «20» ampens 2026r.

Hepronrpu 2026

i AOKYMEHT MOANUCAH
ce=y  OQIIEKTPOHHOWM NOAMUCHIO

CepTudukar 6e05195070b5802d26b36d25a5bb7035b3c70f84
Bnapeney PykoBuy AnekcaHap BnagumupoBuy
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