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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHMS] OUCHMILTUHBI «TexHUUYecKas TepMOJMHAMUKA U SHEPTrOTEXHOJIOTHUS»
SIBJISIFOTCSA:

MOArOTOBKAa OakallaBpoB, CIIOCOOHBIX pa3padarhiBaTh TEXHOJIOTUH, OCHOBAaHHBIE Ha
SKOHOMHUHU  TOIUIMBHO-DHEPIE€TUYECKUX  PECYpCOB, €  MAaKCUMaJbHOH  BO3MOXKHOCTBIO
MCIOJIb30BaHUsl BHYTPEHHUX UCTOUHUKOB SHEPTUU HA XUMUYECKUX MTPEITPUSITHSIX.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HJucummmaa TexHuueckas TEpMOAMHAMHUKA W DHEPrOTEXHOJIOTHA  BXOIUT B
BapHUaTUBHYIO YacTh y4eOHOT0 T1aHa 00pa3oBaTeIbHON IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

dusnyeckas XUMHs

Pusuka

OO1w1ast 1 HeopraHuyecKkast XUMus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

XuMudeckasi TEXHOJIOTUS TOIUIMBA U YIJIEPOJHBIX MATEPHAIIOB

[TonroToBKa K 3aIIUTe U 3aIIMTA BBITYCKHON KBAIM(UKAITMOHHON pabOTHI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHHs IUCHUIUIMHBL (Monynst) «TexHuyeckas TepMOAMHAMHUKA U
HSHEPTOTEXHOJIOTUS» 00 yJAIOIIHMIICS TOJDKEH 001a1aTh CIASAYIOIUMH KOMITETCHIIUSIMU:

CtpyKTypHBIT [Tnanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETCHIINHU

ITK-1 ctocOOHOCTBIO ¥ TOTOBHOCTBIO OCYHICCTBJIATH TEXHOJIOTUIECKHI nmponecc B COOTBETCTBUHA
C pETJIIaMCHTOM U MCII0JIB30BaTh TEXHUYCCKUEC CPCACTBA IJId UBMCPCHUA OCHOBHBIX ITapaMETPOB
TEXHOJIOTHUYECKOTIO ITpoIeCCa, CBOICTB ChIPbA U IPOAYKIIUU

3HaTh OCHOBHBIE MTOHATHS U 3aKOHBI TEXHUYECKOM TEPMOAMHAMUKH H
SHEPTOTEXHOJIOTUU
YMmerb WCII0JIb30BAaTh OCHOBHBIE MOHATHS U 3aKOHBI TEXHUYECKON TEPMOIMHAMUKHU

1 ODOHCPrOTEXHOJIOTHHN

Bnagetn METOAaMU MMPEACKA3AHUA IMIPOTCKAHUS TCIINIOTCXHUYCCKUX ITPOLECCCOB

[TK-10 crnocoOHOCTBIO MPOBOAUTH aHAIM3 ChIPbsI, MATEPUAJIOB U TOTOBOM MPOIYKIIUH,
OCYILIECTBIIATh OLIEHKY PE3YyJIbTaTOB aHAJIN3a

3HaTh METO/Ibl pacueTa TEeIJIOBBIX MPOIECCOB
KOHCTPYKTHUBHBIE OCOOEHHOCTH TEIUIOBBIX MAIIINH, arPeraTtoB U yCTAHOBOK

YMeThb OMpeaACIATE TCPMOJUHAMUYCCKUE XapaKTEPHUCTHUKU TCIIJIOBBIX MallllH,
arperaTtoB U YyCTAHOBOK

AHAJIIM3UPOBATh TCPMOJMHAMUYCCKUE XapPaKTECPHUCTUKU TCIIJIOBBIX MAIllHUH,
arperatoB 1 yYCTaHOBOK




Bnanets

METOJaMU BOSI[GI\/'ICTBI/ISI Ha NPOTCKaHU TCINIOTEXHUYCCKUX IIPOICCCOB
HaBBIKAMM aHAJIH3a CIIOCOOOB UCIIOJIL30BAHMUS TCILJIOBBIX MalllvH,
arperatoB 1 yCTaHOBOK, OHCHHBAIOIIUX HX OSHEPIrETUUYCCKOC
COBCPUICHCTBO B PA3JIMYHBIX YCIIOBHUAX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akaj. 9acos;
— BHeaynutopHas — 4,15 akaz. yacos
— caMocTosTenbHas padbora — 71,15 akan. gacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuTopHas g e
. KOHTaKTHast paboTa E = dopma TeKyIero
=
B aKaJl. yacax 3} Bun KOHTpOIIS
Pasnen/ Tema 3 ( A. uacax) E . p Kon
S 3 © | caMocTOATENBHOH | YCIIEBaeMOCTH U
JTCIUTUTAHBI 5 E . | xoMnereHIM
@) 25 paboTsl MPOMEKYTOIHON
nmal. | mpakr. | 8
Tlex. Z'Q aTTecTaluuu
3aH. 3aH. | O &
1. Paznenl.Texuuueckas
TEPMOANHAMUKA
[Noaroroska k
11 3aKoHbBI nabopaTopHO-
TEePMOINHAMHUKH ULt MPAKTHIECKOMY JlaGopaTopHast
OTKPBITBIX CHUCTEM; aHaJH3 6 12/611 17 3aHaTuIo Nel, pabota Nel, TIK-1, TIK-10
OCHOBHBIX TPOLECCOB B pabora ¢ YCTHBIH Opoc
OTKPBITBIX CUCTEMaX oubnnorpaguuec
KHAM MaTepuajaMu
1.2 1.2.Ctynenu TypOuHBI U IMoaroroBka
KOMIIpECCOpa,  3KEKTOPBI, nabopaTopHo-
coIuIa; aHaJm3 MPAKTHIECKOMY JlaGopaTopHast
BBICOKOTEMIIEPATYPHBIX 5 6 | 12/41 18 3aHATHIO Ne2, pabora Ne2, [1K-1, I1IK-10
TETUIOBBLASIISTIOIIUX u pabora ¢ YCTHBIN OIpoc
TEIUIOUCTIONB3YIOMINX oubnmorpaguuec
YCTaHOBOK KAM MaTepuaiaMu
[ToaroroBka k
13 1.3 Iuxmmyeckue
nabopaTopHo-
nporeccsl npeoOpa3oBaHus
TOIIOTLL s AGOTV: MPaKTHIECKOMY JlaGopaTopHast
paboty; 6 | 12/41 18 | samsriio Ne3, paGora Ne3, | TIK-1, TIK-10
TEIUIOCUJIOBBIC  YCTaHOBKH, .
pabora ¢ YCTHBIH OIpoc
XOJIOTMITbHBIE MaIlfHB,
6ubaunorpaduyec
TEIUIOBBIC HACOCHI
KHAM MaTepuajiaMu
HWroro no pazaeny 18 [36/141 53
Hroro 3a cemectp 18 |36/141 53 3au€T
2. Paznen 2. DHEProTeXHONOTHS
[Moaroroska k
21 2.1 Wcrounnku MIPaKTUYECKOMY
N JlaGopatopHas
TEII0BOM SHEPTHH B| 6 4 8/411 5 |3ansaruto, pabora ¢ aGota Nol TK-1, ITK-10
XHUMHYECKOH TEXHOJIOTUHI onbnmorpadmyec P h
KHAM MaTepuagaMu




Brimonaenne

2.2 2.2. Bropuunsle Hp:?:;:(ji.(oolro MpaKtaeck
SHEPreTHUECKHE  PECYpPCHI 4 8/41 5 34 - P eeroe TK-1, ITK-10
(BOP) pabora ¢ 3aganue Nel
’ 6ubnuorpaduyec
KHM MaTepuaiaMu
Brimonuenne

23 23 MPAKTHIECKOTO
OHEProTeXHOJIOTHYEeCKUE 4 9/31 5 3aﬂzgnfaN92, HI; alg{l;qe;fge TIK-1, TTK-10
anmnaparsl ¥ yCTaHOBKHU pabora ¢ sajanme

oubnmorpaguuec

KHAM MaTepuaiaMu
24 24. Bropuunsie Bomosenne

MPAKTHIECKOTO

DHEPICTHACCKIE  pecypett 3amanus Ne3 [IpakTuyueckoe
(BOP).  Knaccuduxammus 5 9311 | 3,15 n o2 P TK-1, TIK-10
BOP. Arperats! s ; pabora c 3aganue Ne3
ucnonp3oBauust BOP noamorpaguiec

KM MaTepuagaMu
Wroro no pasneny 17 34/141 (18,15
Hroro 3a cemectp 17 34/1411 118,15 DK3aMeH
Hroro no aucrumnnuze 35 |36/1411|34/141|71,15 3auer, sk3amen  |I1K-1,ITK-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOJENIb 00pa30BaTENIbHOIO Mpolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
npouecca (mpernogaBareiss U CTYACHTa), HMEIOLAs LEJIbI0 JIOCTIKEHUE TIUIAaHUPYEMbIX
pe3yibTaTOB € TONPaBKOH HAa  HMHIMBUAYyaJIbHbIE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHonOrnyHOCTh Y4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI chenarh Y4eOHBIM mporecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OcCHOBHBIMU MpPU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTHUU B €€ COBPEMEHHOM IIOHUMAaHUHU
ABJISIOTCA:

— JIeTaJIbHOE OMKCaHNe 00pa30BaTENIbHbIX 1IEJIEH;

— TIOJTalHOE ONucaHue (MPOEKTUPOBAaHHME) CHOCOOOB JOCTIDKEHHS —3aJaHHBIX
pe3ynbTaTOB-1IEIIEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
npolecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENbHOTO MpoIlecca BHE 3aBUCUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONITUMAJILHOCTh 3aTPAYMBAEMBIX PECYPCOB U YCUIIHIA.

Peanu3zanus KOMIIETEHTHOCTHOTO [TO/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
MpoLecCe AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TPOBEACHHS 3aHATH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

Tpaguionnsie 00pa3oBaTeNbHbIE TEXHOJIOTUM OPUEHTUPYIOTCS Ha OpraHU3alUIo
00pa30BaTeNIbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYH0 TPAaHCISALUI 3HAHUM  OT
npenoAaBarens K CTyJIeHTY (IPEeuMYIEeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-ULUTFOCTPATUBHBIX
METOOB 00ydeHus1). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPATUIMOHHBIX TEXHOJOTHIA.

WndopmanvonHass jekuust —  IOCIENOBATEIbHOE  H3JIOKEHHWE Marepuana B
JUCLHUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(monosor mpenonaBarensi). CemuHap — Oecena mpernojaBaTelsi M CTYIEHTOB, OOCYXICHHE
3apaHee MOATOTOBJIEHHBIX COOOIEHUH MO Ka)XI0My BOIIPOCY IUIaHA 3aHATHUS C €AMHBIM IS BCeX
NepEeYHEM PEKOMEHIyeMOM 00513aTebHOMN U TOMOIHUTENBbHOM JIUTEPaTypHI.

[IpakTnueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUH M HABBIKOB II0
MPEJIOKEHHOMY aITOPUTMY.

JIaGoparopHas paboTa — opranusanus yd4eOHoH paboThl ¢ pealbHbIMU MaTepUATbHBIMU U
MH(OPMALlMOHHBIMU O0OBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OObEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kpyrnos I'. A. TemnorexHuka [DnekTpoHHBIH pecypc]: yueOHOoe mocobue / . A.
Kpyrmnos, P. . bynrakosa, E. C. Kpyrnoga. - 2-e uzn., crep. - CI10.: Jlans, 2012. - 1 snexTpoH.
ont. auck (CD-ROM). - (YueOuuku s By3oB: CrienasnbHas nmurepatypa). - 9bC Jlanb. Pexxum
noctyma: http://znanium.com/catalog.php?bookinfo=503896. — 3armaBue ¢



http://znanium.com/catalog.php?bookinfo=503896

JKpaHa.

2. JIzto3ep B. f. TeroTexHuka u TeruioBas padora redeit [Jmn.pec.]: YuebHoe

nocobue. — 2-e u3A., uctp. u gon. — CII6.: U3garensctBo «Jlanby, 2016. — 384 c.: ni.
—  (YueOnuku  gns  By3oB. ChoenmanpHas — JurTepaTrypa).-  PexuM  gocryma:
http://znanium.com/catalog.php?bookinfo=356818. 3armnaBue c JKpaHa ISBN
978-5-8114-1949-4.

0) lonotHuTeILHASI TUTEPaTypa:

1. EBmenosa, I'. JI. HanpaBieHne KOMITJIEKCHOTO HCIIOJIb30BaHHUSI MUHEPAIIBHOTO CBHIPHS !
yueOHoe nocobue / I'. JI. EBmenoBa. — KemepoBo : Ky3['TY umenu T.®. 'opbauesa, 2017. —
115 c¢. — ISBN 978-5-906969-05-7. — Tekcr : onektpoHHbii [/ Jlanb
3JIEKTPOHHO-OMOMmoreunas cucrema. — URL: https://e.lanbook.com/book/105391  (mara
obpamienns: 31.03.2020). — Pexxum g0CTyIIa: 1J1s1 aBTOPHU3. II0JIB30BATENIEH.

2. CeunukoBa, H. 1O. [IpakTuky™m 1o TEXHUYECKOH TEPMOJMHAMUKE U TETUIOTEXHUKE !
npaktukyMm / H. 10. CseunukoBa, C. B. IOauna, A. B. T'opoxos ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true  (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JeK-TPOHHBIN. - CBenenus noctynHsl Takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

CseunukoBa, H. 1O. IIpakTukym mo TEXHMYECKOH TEPMOJIMHAMUKE U TEIUIOTEXHUKE !
npak-tukym / H. FO. Cseunukosa, C. B. IOguna, A. B. I'opoxoB ; MI'TY. - MarauuToropck :
MI'TY, 2018. - 1 smekrtpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true  (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
37eK-TpOHHBIN. - CBenenus noctynHsl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Hanverosa Ne norosopa Cpok aeicTBus JTUIIEH3UN
Hue [10
MS
Windows 7 |/[1-1227-18 ot 08.10.2018 11.10.2021
Professional
MS Office Ne 135 ot 17.09.2007 0eccpodHo
2007
7Zip cB000IHO pacrpoctpansemoe [10 OECCPOYHO
FAR cB00OAHO pacnpocTpansemoe 10 06eccpouHo
Ipodeccuonanbubie 6a3b1 JTAHHBIX H HHGOPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika
URL:
HanuonanpHas MHQOpPMAIlMOHHO-aHAIMTHYECKAsT CHCTEMa — o .
P S https://elibrary.ru/project
occuiickuii uHAekc HayyHoro nuTtupoBanus (PUHLI) risc.asp

DnekTpoHHas 0Oa3za mepuoamueckux wm3manuii  East  View|https://dlib.eastview.com/
Information Services, OO0 «MBUC»

[Mouckosas cucrema Akanemust Google (Google Scholar)

URL:
https://scholar.google.ru/

denepanbHOe  rocymapcTBeHHoe  OroketHoe  yupexaenue|URL: http://wwwl.fips.ru/
«®DenepanbHbli MHCTUTYT IPOMBIIITIEHHON COOCTBEHHOCTH



http://znanium.com/catalog.php?bookinfo=356818
https://e.lanbook.com/book/105391
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://scholar.google.ru/
http://www1.fips.ru/

Nudopmanmonnas cucrema - EmumHoe okHO goctyma k|URL:
WH()OpPMaIMOHHBIM pecypcam http://window.edu.ru/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUILTHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHne JUCIUTUINHBI BKITFOUACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMHU CpEACTBAaMH OOYYEHUS, CIYXKAIUMH Uil TPEACTaBICHUS y4eOHOU
uHpopMauuu OOJBIION ayTUTOPUU: MYJIBTUMEAMWHBIMU CpEACTBA XpPaHEHMs, Iepefadd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELUAIN3UPOBAHHON MEOEIbIO.

2. VYuebHas ayauTopus JUId TpOBEACHHUs JabopaTtopHblx 3aHsTHidi «Ha3Banue
1abopaTopUn» OCHAILleHa J1a00paTOPHBIM 000PYAOBaHUEM:

- 1abopaTopHOE 00OPYIOBAHUE JIsI TPOBEIACHHS 1a00paTOPHBIX paboT:

- Ompenenenue XONOAMIBHOIO KOX(PQULUMEHTa KOMIIPECCUOHHOW —XOJOIWIBHON
YCTaHOBKH;

- Onpenenenne kod¢p¢uUIMEHTAa MOJUTPONBl NPU CKATUM Ta3a B MOPIIHEBOM
KOMIIPECCOPE;

- Onpenenenre TEeIIOBbIX OTOKOB.

3. YueOHast ayquTopust U IPOBEICHIS IPAKTUIECKUX 3aHATHIA OCHAIIICHA:

- TEXHUYECKMMHU CpEeACTBaMH OOYYEHUSs, CIYXALUMM Uil HpPeACTaBICHUs ydeOHOU
uHpopManuu OOJBIION ayTUTOPUU: MYJIBTUMEAMWHBIMU CPEACTBA XPaHEHHs, Nepeaadn u
npezcTaBieHus yueOHoH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. YueOHas ayAUTOpUs JUIsl IPYNIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIBTAIUM, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpPHOM TexHHKOii ¢ makerom MS Office, ¢ noakiarouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. [Tomemienue y1st CaMOCTOSITENILHOM PabOTHI OCHAIIICHO:

- KOMITBIOTepHOM TexHHKoii ¢ maketom MS Office, ¢ noakarouennem k cetu «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. IlomemeHnue Juig XpaHEeHUS U NPOPHIAKTUYECKOTO OOCITYKUBaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.
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6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom

1.OnpeneneHue Xoa0auabHOTO KodhGHUIIMEeHTa KOMIPECCHOHHON XO0JI0IMIILHON YCTaHOBKHU
2.0mnpeneneHue kodhPHUIMEHTa TOTUTPONBI IPU CKATUU Ta3a B TIOPIIIHEBOM KOMIIPECCOpe
3. OnpenesieHue TEMIOBbIX TOTOKOB

ﬂomamneepacqemnoe 3adanue «Pacuem 2openus HCUOKO20 MONIUBAY
PaccumnraTh rOp€HNEC KaMCHHOI'O YIJIA C 3a/JaHHBIM 3JICMCHTHBIM aHAJIM30M Ha CYXYIO0 MaccCy.

PaccuuTarh ropeHue cMecH JOMEHHOTO M KOKCOBOTO T'a3a ¢ 33/IaHHOW TETUIOTOM CropaHusl.
1.Paccuntarh ropeHue JKuIKOr0 TOMJIMBA C DJIEMEHTHBIM aHATM30M Ha CYXyI0 Maccy:
1) Onpenenutb HeOOXOIUMBIH 00BEM KUCIOPO/Ia Ha TOPEHUE TBEPAOTO TOILIUBA;

2) Onpenenuth cOCTaB U 00BEM IMPOAYKTOB TOPEHUS TBEPAOIO TOIIUBA;

3) Onpenenuth KamOPUMETPUUYECKYIO TEMIIEpaTypy TOPEHHs TBEPAOTO TOILIUBA.

Jist pacdera HCIOB30BaTh CIEAYIOINE JaHHbIC:

-k03(puLMeHT N30BITKA BO3TyXa;

- OTHOCHTEJIbHAS BIAXXHOCTH BO3yXa;

- aTMOCc(EepHOE JIaBJICHUE,

- MapUUAIBHOE JJAaBJIEHUE BOJISHOTO Tapa;

- TeMIIepaTypa MOCTYNAIOIIEro U3 aTMOC(Eephl BO3AyXa;

- TEMIIepaTypa HarpeBa BO3AyXa;

- MUPOTEXHUYCCKUI KOAP(DUIIMEHT.

Cnucok eonpocoe 0111 nposedenus 3auema no oucyuniaune « Texnuueckas mepmoounamuxka u
IHEP2OMEXHOTI02UA)

3aKOHBI TEPMOJAMHAMUKH JJIsi OTKPBITBIX CHUCTEM; aHaJU3 OCHOBHBIX IPOIIECCOB B
OTKpBITBIX cucTemax. OOIMe TOHATHS U OMNpeleieHus. TepMoAMHAMUYecKas cHCTeMa.
OcCHOBHBIE TapaMeTphl COCTOSHMS Ta30B. TeIIOEMKOCTh HAEaNbHBIX Ta30B. [lepBbIii 3akoH
TepMouHaMUKH. [IoHsTHE O BHYTpeHHeH »sHepruu rasa. OnpeneneHue paboThl raza Mpu ero
pacmiupeHu. AHaATUTHYECKOE BBIPAKEHHE IIEPBOIO 3aKOHA TEPMOJMHAMUKU. ODHTPOINHUSA
UJealbHOro rasa. YacTHble MPOLIECCHI U3MEHEHUS COCTOAHMA ra3oB. [IoauTpoIHBIN mpouece
WU3MEHEHUSI COCTOSHMS ra3oB. Bropoii 3akoH tepmoauHaMuku. [lukn KapHo. PerenepatuBHblit
uuki. Materpan Knay3myca. AHaIMUTHUECKOE BBIPaKEHHWE BTOPOTO 3aKOHA TEPMOJMHAMMKHU.
Crynenn TypOMHBI M  KOMIIPECCOpa, 3KEKTOPHI, COIJIA; AHAIW3 BBICOKOTEMIIEPATYPHBIX
TEIUIOBBIIEIISFOIIUX u TEIJIOUCIIONB3YIOIIMX yCTaHOBOK Bonsnoi map. Ilponecc
napooOpa3oBaHus B P-V -quarpamme. OnpeneneHre napameTpoB COCTOSIHMSL BOJSHOTO mapa.
IIpoueccsl U3MEHEHUs COCTOSIHUS BOASHOrO napa. IIporeccsl UCTEYeHHUS U IpOCCEIUPOBAHUS
napoB u razoB. OmnpezneneHue pabOTH, CKOPOCTH M pacxoja raza B IMPOLECCE HCTEUEHUS.
JIeHCTBUTENBHBI  IIPOLIECC MCTEYEHMs IapoOB U Tra3oB. [[poccenupoBaHue MapoB U Ta3oB.
XapakTeprucTUKa OCHOBHBIX TEIUIOBBIX IIPOLIECCOB B XUMHYECKOM  TEeXHOJOTMU. OCHOBBI
TEPMOJIMHAMMYECKOTO aHajii3a TeIUIOBBIX mpoueccoB. Kpurepun 3¢ (heKTHBHOCTH TETIIOBBIX
IIPOLIECCOB.  OJHEPrusi M DKCEepPrusi IOTOKOB  BEHIECTBA. Tennossle OanmaHChl
TEIJIOUCIIONB3YIOIIUX  YCTaHOBOK. IIpuioskeHHe IepBOro 3akoHa TepMoAuHaMuku. Pacuer
9KCcepruu moToka BemecTBa. Jkceprerudeckuid KI1/I. [{luknuaeckue npormeccs mpeodpa3oBaHus
TEIUIOTHI B PpaboTy; TEIJIOCUIIOBBIE YCTAHOBKH, XOJIOAWILHBIE MAIIIMHBI, TETIJIOBBIE HACOCHI.

3aKOHBI TEPMOJAMHAMUKH JJIi OTKPBITBIX CHUCTEM; aHaJlU3 OCHOBHBIX IPOIIECCOB B
OTKpBITHIX cucTeMax. OOmue TMOHATUS U onpefeneHus. TepMoAMHAMHYECKash CUCTEMA.
OCHOBHBIE TIapaMeTPhl COCTOSIHUSI Ta30B. TeMI0EMKOCTh HACATbHBIX Ta30B. [lepBbiii 3akoH
TepMoiuHaMUKH. [loHsTHE O BHYTpeHHell sHeprum rasza. OnpeneneHue padoThl raza npu ero



paclIMpeHnH. AHAIUTHUUYECKOE BBIPAKEHUE TMEPBOTO 3aKOHA TEPMOJMHAMHKU. DHTPOMUS
UJeanbHOro ra3za. YacTHele MPOLECChl U3MEHEHUs COCTOSHUS ra3oB. [lomuTpomHsiil mpoiecc
U3MEHEHUS COCTOSAHM ra3oB. Bropoii 3akoH tepmoauHaMuku. [lukn KapHo. PereneparuBublit
nuki. Materpan Knay3myca. AHaIMUTHUECKOE BBIPaKEHHWE BTOPOTO 3aKOHA TEPMOJMHAMMKHU.
Crynenn TypOMHBI M KOMIIPECCOpa, IIKEKTOPHI, COIUIA; aHAIU3 BBICOKOTEMIIEPATYPHBIX
TEIJIOBBIIEIISAIOIINX u TEIJIOUCIOJB3YOIIMX yCTaHOBOK BoxsHoit map. Ilponecc
napooOpa3oBaHus B p-V -auarpamme. OnpeneseHne napameTpoB COCTOSIHMSL BOJSHOrO Iapa.
IIpoueccsl U3MEHEHHUs COCTOSIHUS BOAsIHOrO napa. IIponecchl ucCTedeHHs U IpOCCENUpOBaHUs
napoB u ra3oB. Ompenenenue pabOThI, CKOPOCTH M pacxoja ra3a B MPOIECCe HCTCUCHUS.
JleficTBUTENBHBI  IpOLIECC MCTEUYEHMs MapoB M Tra3oB. [[poccenupoBaHue mapoB M ra3oB.
XapakTepucTUKa OCHOBHBIX TEIUIOBBIX IIPOLIECCOB B XUMHUYECKOM  TeXHOJOruu. OCHOBBI
TEPMOJMHAMHYECKOI0 aHall3a TeIUIOBBIX mpoueccoB. Kputepuu 3¢ (heKTUBHOCTH TEMIOBBIX
MpOLIECCOB.  JHEpPrusi M IKCEPrusi IMOTOKOB  BEIIECTBA. TennoBble OanmaHChI
TEIJIOUCIOJB3YOIIUX  YCTaHOBOK. [IpuiokeHune mnepBOoro 3akoHa TepMoAuHaMuku. Pacuer
sKcepruu moToka Bemectsa. Jkcepreruueckuit KI1/. [{uknnueckue npoieccs mpeodpa3oBaHus
TEIUIOTHI B paboTy; TEIJIOCUJIOBBIE YCTAHOBKHU, XOJOJMJIBHBIE MAIUHBI, TEIUIOBBIE HACOCHI.
DHEProTeXHUYECKHUE arperarsl.

Cnucok eonpocoe 0na 3K3amena no Oucyuniaune «Texnuueckas mepmoouHamuka u
IHEP2OMEXHOTI0ZU)

HNcToyHuKM TEMIOBOM 3HEPTHUM B XMMUYECKOM TEXHOJOTUH. TOIIMBO M OCHOBBI TEOPUU
npoieccoB ropenus. IlpupoaHoe U HCKYCCTBEHHOE TOILJIMBO, €r0 IMPOUCXOXKACHHE W BUBL
OcHOBHBIE XapaKTEPUCTUKH TOIUIMB: 3JIEMEHTAPHBIN COCTaB, TEIJIOTA CrOPAHMS, BBIXOJ JIETYUUX
BEILECTB. Y CIOBHOE TOIUIMBO. CTEXMOMETPUUECKHE PacCUeThl PEAKIMU U TOPEHHUE SJIEMEHTOB
TOIUIMBA: ONPEESIEHUE TEOPETUIECKH HEOOX0IMMOT0 KOJIMYECTBA BO3yXa U COCTaBa IPOAYKTOB
cropanus. OpraHu3anusi NPOLIECCOB TOPEHHsI TBEPABIX, JKUIKUX M Tra3000pa3HbIX TOILIHB,
ra30BbIX TOPEJIOK U (POPCYHOK JUIS PACTIBIIICHUS KHUIKUX TOTLIHB.

Bropuunsie suepretuueckue pecypcebl (BOP). O6mue monoxenus u kinaccudukanus BOP.
HUctounuku BOP B Xxumuueckoil NpOMBIIIIEHHOCTH. Vcronb30BaHUE TEIIOTHl YXOISIINX
KOTEJIBHBIX U NIEYHBIX I'a30B [ MOJIYYEHMs TOpsYeil BOJBI U Napa.

CocrosHue U nepcrneKkTuBbl ucnoiab3oBanuss BOP. Onpenenenne Bbixoaa ucnonb3oBanus BOP.
Hcnonp30BaHuE TETIOTHI OTXOJAIIMX Ta30B U YCTaHOBOK.

OHEpProTexXHOJIOTMYECKHE ammnapaTbl U YCTaHOBKH. I[IpOMBIIIJIEHHBIE KOTEJIbHBIE YCTAHOBKHU.
OcHoBHble mMOHATHA. KOTiabl mapoBble BOJXOTpelHbIe: KilacCU(UKAUs U YCTpOMCTBa.
Tennonocurenu. BcrnoMorarenbHble NOBEPXHOCTHM HarpeBa IapoIeperpeBaTesd, BOJSHbBIC
HKOHOMal3ephl, BO3AyXoHarpesareian. OCHOBBI TEIIOBOTO pacyeTa KOTENbHBIX arperaroB 3aaun
¥ METOJbI TeTIoBOTO pacyeta. TeruioBoi 6ananc u KIIJI koTenpHOTO arperara, 4acoBOM pacxo/
ToruBa. OO1IMe MOI0KEHHs 00 HKCIUTyaTallii KOTEJIbHOTO arperaTa, 4aCoBOH pacxo/ TOIJIMBA.
OO6mue nonoxeHus: 00 KCIUTyaTallid KOTEJIBHOrO arperara. JKOHOMai3ep. DKcepreTudecKuil
KIIJ xotnoarperatoB. TemnoTexHWYEeCKHE M KOHCTPYKTHUBHBIE OCOOEHHOCTH KOHBEKTHBHBIX
KOTJIOB-yTUJIM3aTOPOB. PajnannoHHO-KOHBEKTUBHbBIE KOTJIBI-YTHIIN3ATOPbl. D()PEeKTUBHOCTH
TeIIonconp30Banus. OOmme TpeOoBaHMS K OKCIUTyaTallMM —KOTJIOB-YTUJIM3aTOPOB U
HHEProTEXHOJOTHYECKNX arperatoB. OCOOEHHOCTH HJKCIUTyaTallud KOTJIOB-YTUJIM3aTOPOB B
XUMHUYECKON MPOMBIIUIEHHOCTH. BBIOOp mapamMeTpoB M KOHCTPYKLIMH KOTJIOB-YTHJIN3aTOPOB U
HSHEPrOTEXHOJOTHYECKNX arperaroB. HampaBieHue pa3BUTHS KOTJIOB YTHUIIM3AaTOPOB U
HHEPrOTEXHOJIOTMYECKUX arperaTos.
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7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyemble pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeACTBA [JIsl IPOBeIeHU
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIii
3JEMEHT
KOMITIETEHIINH

[Inanupyemblie
pe3yJIbTaThl
00yJeHus

OneHouHble CpeaCTBa

IIK-1 ¢cnoco0HOCTHIO M TOTOBHOCTHIO OCYIIECTBJIATH TEXHOJOTHYECKHUI MPoLecc B
COOTBETCTBHU € PErJIaMeHTOM M UCNO0JIb30BATh TEXHUYECKHE CPeICTBA VISl U3MePeHu s
OCHOBHBIX IAPAMETPOB TEXHOJIO0THYECKOr0 MpoIlecca, CBOMCTB ChIPbS U NPOAYKIMHU

3HaTh

OCHOBHBEIC ITOHATHS U
3aKOHBI TEXHUYSCKOM
TEPMOJIMHAMUKH U
SHEPrOTEXHOJIOTUHU

Cnmcoxk BONPOCOB /JIsi IPOBEJCHUS] 3adera 1o
AMCHMILINHE

3aKOHBI TEPMOJUHAMUKHU ISl OTKPBITBIX CUCTEM; aHAJIU3
OCHOBHBIX TIPOIIECCOB B OTKPBITHIX cucTemax. Oomue
MOHATUA M ompeaeneHusa.  TepMoauHaMuyecKas
cucteMa. OCHOBHBIE TIapaMETPbl COCTOSIHUSI Ta30B.
TennoeMkocTh uJeanbHbIX Ta30B. llepBblii  3aKOH
TepMOAMHAMUKH. [IoHATHE O BHYTPEHHEH  OJHEPIruu
raza. Omnpenenenure paboOThl Ta3a MPH €ro PacUIupeHUU.
AHaMTUYECKOE BBIPAYKEHHE IEPBOro 3aKOHA
TEPMOJUHAMUKU. DHTPOIHUS UACAIBHOrO ra3a. YacTHble
MIPOLIECCHI U3MEHEHHMsI COCTOSAHMS ra3oB. [loauTpomnHbIil
MpoLIeCC U3MEHEHUsl COCTOSHUS ra3oB. Bropoil 3akoH
tepmoauHamMuky. [ukin Kapro. PerenepatuBHbIN UKL
Wurerpan Knay3myca. AHaIUTHYECKOE  BBIPaKEHHE
BTOPOT'0 3aKOHa TepMOAMHAMHUKH. CTynmeHu TypOMHBI U
KOMIIpECCcopa, KEKTOPBI, COIIa; aHaIu3
BBICOKOTEMITEPATYPHBIX TETTOBBIICTISFOIINX u
TEIUIOMCIIOB3YIOLIMX YCTaHOBOK BoasgHoi nap. [Ipouecc
napooOpa3oBanuss B pP-V -nuarpamme. OmnpeneneHue
[IapaMeTpPOB  COCTOSIHUS ~ BoAsHOro mapa. IIpomeccer
W3MEHEHUsI COCTOSIHHUS BoAsiHOTO mapa. IIpomeccel
WCTEUEHUsT M JIPOCCEIIMPOBAaHUSA TNapoB U  Ta30B.
Ompenenenne pabOTh, CKOPOCTH M pacxoja Ta3a B
IpoLecce  UCTEUEHHs.  JIeHCTBUTENBHBIA  IPOLIECC
HWCTEUYECHUsI NapoB W ra3oB. JlpoccennpoBaHue nmapoB U
ra3oB. XapakTEPUCTHUKAa OCHOBHBIX TEIUIOBBIX MPOLIECCOB
B XAMHUYECKOU TEXHOJIOTHH. OCHOBBI
TEPMOJIUHAMUYECKOTO aHanau3a TEIJIOBBIX
nporieccoB. Kpurepuun  d(OPEKTUBHOCTH  TETUIOBBIX
MPOILIECCOB. DHEPIrusi W SKCEprusi MOTOKOB BEIIECTBA.
TemnmoBbie OaaHChl TETUIONCTIOB3YIOIIUX
YCTaHOBOK. [Ipunoxenue IIEpBOro 3aKOHA
TepPMOJMHAMUKHN. Pacuer 53KcepruM TMOTOKa BEIIECTBA.
Okceprernueckuit  KIT[A. [uxnuueckue  mponeccsl
MpeoOpa3oBaHus TEIJIOTHl B PalOTY; TEIIOCUIIOBHIE
YCTaHOBKH, XOJIOJWJIbHbIE MAIIMHBI, TEMJIOBBIE HACOCHI.

VYmMmern

HCIOJIL30BATh
OCHOBHBIE IIOHATHUS U
3aKOHBI TEXHUYECKOM

3amauu 11 CaMOCTOSITETbHOTO PEIICHHUS
3agaua 1
HarpeBatenb wuaeanbHONW TEIUIOBOM MAalIMHBI HMEET




CTpyKTypHBII [Inanupyembie
3IEMEHT pe3yNbTaThl OueHouHbIE CpeICcTBa
KOMIIETEHIINH 0o0ydeHus
TEPMOJIMHAMUKH U temneparypy 527°C, a xonomwibHuk - +127°C.
sHeprorexHonorun | Onpenenure KI1/] nannoit mammunsl (%).
3agaua 2
Kakoit pmomxHa OBITH TeMIeparypa XOJIOAWIbHHUKA
TerIoBoi MamuHbl (°C), 9TOOBI MAKCUMAIBLHOE 3HAYCHUE
KIIJ paBustocs 50%? Temnepatypa HarpeBarens 327°C.
3agaua 3
TerioBol JBHUrarelb 3a OAWMH UMK MOJY4aeT OT
Harpesatess 100 /[ TErIOTHI ¥ OTAET XOMOIAUIBHUKY
40 xJIxx. Yemy pasen KIIJ[ storo asurarens (%)?
Brnanets MeTOaMHI 3ananue Ha pelieHue 3a1a4d u3 nNpohecCuoHaNbHOM
npecKa3aHus obmactu
MPOTEKAHUS OnpenenuTh TEIJIOBBIE OTOKHU B IpoIiecce
TEIJIOTEXHUYECKHUX Teronepenayu (1aboparopuas Ne 3):
MPOLIECCOB 1. Onpenenenue TeMnepaTypHoro rpaguka HarpeBa u

OXJIAUKACHUA MaTCpuaa.

2. Onpenencuue TEILIOBBIX IIOTOKOB
TEIJIONPOBOAHOCTBIO,  KOHBEKIIMEM UM TEILNIOBOM
panuanuei npu cBOOOJHOM U BBIHYX/IEHHOM JBM)KEHUH
BO31yXa.

3.0mpeneneHue NoTeph TEIMIOTHI MPU CBOOOAHON U
BBIHY)KJICHHOW KOHBEKIIUU.

ITK-10 cioco®6

HOCTBIO MPOBOAUTH AHAJIU3 CHIPbS, MATEPHAJIOB U T'OTOBOI MPOAYKINH,

OCYHIECTBJIATH OLICHKY PE3YyJbTAaTOB aHAJIN3Aa

3HaTh

METO/IBI pacueTa
TCIIJIOBBIX HpOHeCCOB
KOHCTPYKTUBHBIE
0COOEHHOCTH
TEII0BBIX MAIllUH,
arperaroB "
YCTaHOBOK

Cnucoxk BONPOCOB UIA NPOBEJCHUS] JK3aMeHa IO
AMCUMILINHE:

HMcToYHMKH TEIUIOBOM DJHEPIUM B XUMUYECKOU
TEXHOJIOTMM. TOIUIMBO M OCHOBBI TEOPHH IPOLIECCOB
ropenus. IlpupoaHoe W HCKYCCTBEHHOE TOIUIMBO, €rO
MIPOUCXOXAEHUEe U BUIbl. OCHOBHBIE XapaKTEPUCTHKHU
TOIUIMB: JJIEMEHTapHbI COCTaB, TEIUIOTAa CrOpaHus,
BBIXOJl  JIETYYMX  BEIIECTB.  YCIOBHOE  TOIUIMBO.
CrexroMeTpUUYeCcKHe pPAcueThl pEaKUUd M TOpEeHUe
JJIEMEHTOB  TOIUIMBA:  ONPENEICHUE  TEOPETHYECKHU
HEO0OXOAMMOro  KOJIMYeCTBAa BO3JyXa M  COCTaBa
MPOAYKTOB cropanusi. Opranu3anus NpoleccoB rOpeHUs
TBEPIBIX, XKUAKMX M Ta3000pa3HbIX TOIUIMB, T'a30BbIX
ropesiok u GOpCyHOK Uil pacHbUICHUS KUIKUX TOTUINB.
Bropuunbie sHeprernueckue pecypcesl (BOP). OOGmume
nosioxkeHus u kinaccudukanus BOP. Mctounuku BOP B
XUMHUYECKON IIPOMBIIUIEHHOCTH. Hcnonb3oBanue
TEIJIOTHl YXOJAIIMX KOTEJIBbHBIX W IEYHBIX Ta30B JUIs
IIOJIy4EHUs TOpsiUeld BOABI U Mapa.

CocrosiHue ¥ nepCcneKTUBbl UCNOoJIb30BaHus BOP.
Onpenenenue BbIxoaa ucroisb3oBanus BOP.
Hcnons30BaHMe TEMIOTH OTXOASIIMX Ta30B U YCTAaHOBOK.

OHEpProTeXHOJIIOTMUECKUE allllapaTbl U YCTaHOBKH.
[IpombliieHHBIE  KOTENbHbIE YCTaHOBKU. (CHOBHbBIE
noHaTus. KoTiel mapoBble BogorpeiHble: Kiaccudukanus




CTpyKTypHBII [Inanupyembie
3IEMEHT pe3yNbTaThl OueHouHbIE CpeICcTBa
KOMIIETEHIINH 0o0ydeHus
u ycrpoiictBa. Termmonocutenu. BcnomorarenbHbie
MOBEPXHOCTU HarpeBa MapoIeperpeBareiid, BOJSHbIC
SKOHOMaM3ephl, BO3[yXOHarpeBaTeu. OcHOBBI
TEIJIOBOTO pacyeTa KOTEIbHBIX arperaTtoB 3aJaud |
METOBl TEINIOBOTO pacuera. TeroBoit Oamanc u KIIJ]
KOTEJIBPHOTO arperara, 4acoBoil pacxoj ToruiuBa. Oomue
MOJIOKEHU 00 HAKCIUTyaTalliM KOTEJIbHOIO arperara,
4acoBOM pacxon TorumBa. OOmMe TMOJOKEHHS 00
JKCITyaTallud KOTEJNBHOTO arperata. OKOHOMam3ep.
DKCepreTUYecKuit KIIJg KOTJIOarperaTos.
TemnorexHuyeckue M KOHCTPYKTUBHBIE OCOOCHHOCTH
KOHBEKTUBHBIX KOTJIOB-yTHUIIU3aTOPOB.
PanuanioHHO-KOHBEKTUBHbBIE KOTJIbI-yTUIIH3aTOPBI.
DddexTuBHOCTD TETJIOUCTIONB30BAHMS. O6mue
TpeOOBaHUS K SKCIUTyaTalldd KOTJIOB-YTUIU3aTOPOB U
SHEProTexHoJoruyeckux  arperaroB.  OcoOeHHOCTH
JKCIUTyaTallud  KOTJIOB-YTHJIM3aTOPOB B XUMHYECKOM
MIPOMBIIITIEHHOCTU. BBIOOp mapamMeTpoB U KOHCTPYKIUI
KOTJIOB-YTHUJIN3aTOPOB u HEPTrOTEXHOJOTUYECKUX
arperaroB. HampaBieHnue pa3BUTHs KOTJIOB yTUIN3aTOPOB
Y SHEPTrOTEXHOJOTUYECKHUX arperaTos.
YMetb OTPENIETATh 3agauu JUIsl CaMOCTOSATEIBHOTO PEIICHHUS:
TepMoJiMHamMuyeckue | 3amaual
XaPAKTEPUCTHUKHU TeMneparypa HarpeBaress peaibHON TEIJIOBOM MAIIUHbI
TEIIOBBIX MaIIIMH, 127°C, xonoguibHuka - +27°C. 3a OIUH IIUKII ra3
arperaTtoB 1 MoJy4aeT ot Harpesatens 64 kK TeniaoTel, a OTAAET
YCTaHOBOK xonoanibHUKY 48 kJ[x. Onpenenure KII1/ mammns (%).
aHaJIN3UPOBATH 3anava 2
TepMoAMHaMu4eckue | TepMuuecKuil K1 mpsiMoro UKJIa ONpeeisieTcs 1o
XapaKTEePUCTHKU bopmyne: i =1—qu/Qe, Tae: Q1 — +ovvev nnnn.
TEIJIOBBIX MalIuH, 1- moaBeeHHAs TEIUIOTA;
arperaToB M 2- OTBEJICHHAS TEIUIOTA
YCTaHOBOK
Bnanertn METOJIaMU
BO3JCHCTBUSA Ha
MIPOTEKAHUS [IpuMeHUTh METOABI  TEIUIOTEXHUYECKHUX  PacyeToB
TEIJIOTEXHUUYECKUX | TOPEHHUs TOIUIMB MpPH pacyeTe JOMAIIHErO0 pPacyeTHOro
IIPOLIECCOB 3amanus «Pacuer ropeHus JKuaKOro TOrInBay:
HaBBIKAMU ~ aHaju3a | (IpuMep)
croco0oB DJIEMEHTHBIN COCTaB Ha CyXYIO koa(purmeHt
HCIIOJIb30BaHUS Mmaccy, macc.% Wi, M30bITKA
TEIUIOBBIX ~ MaluH, |[ ¢ H 0 S N % BO3/yXa
arperaTon u o
YCTaHOBOK, 2 3 4 5 6 7 8
oneHuBaromux  ux || 87,83 110,39|0,29|098 | 051 | 2 1,15
SHEPTreTHYECKOE
COBEPILEHCTBO B
Pa3TUYHBIX

YCIIOBHSIX




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTEPHH
OLICHUBAHUS:

[TpomexxyrouHast arrecTanys IO JAUCHUIUIMHE BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMHUCS 3HAHUM, ¥ MIPAKTUYECKHE 3aaHuUs,
BBISIBJIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAJIEHUH, IPOBOAUTCS B (hopme:

- BBIIIOJIHEHUS U 3aILUTHI Ja0OPAaTOPHBIX padoT;

-BBITNIOJIHEHUS U 3aLUThI JOMALIHEH pacyeTHON paboThl;

-3a4era;

- JK3aMeHa.

Brimonnenue mabopaTopHbIX pabOT MPOBOIUTCS B YUEOHBIX ayIUTOPHUAX I MPOBEACHUS
1a00paTOpHBIX paboT Mo JucuuIuIMHe « TexHuueckast TepMOJMHAMUKA U SHEPIOTEXHOJIOTUS MO
PYKOBOJCTBOM IIpENOJABaTeNs, pacdyeT M MOArOTOBKAa K cJaue JlabopaTopHOW pabOThI
OCYILECTBIIETCS] 00YyYaIOLIMMCS CaMOCTOSATENIBHO.

Kpurepruu onenuBanus 1a00paTOPHBIX PA0OT: «3aYTEHO», «HE 3aUYTEHO».

JlomaiHss pacyeTHas paboTa BBIIOJHIETCS CAMOCTOSITENILHO, B IPOLIECCE €€ HalMCaHUs
o0yJaromuiicsi pa3BUBAeT HABBIKA K HAay4HOH paboTe, 3aKperuisisi ¥ OJHOBPEMEHHO PACHIMPSS
3HaHUsI, OJIY4YEeHHBIE IPU N3YUYEHUH Kypca TexHuueckas TepMOJMHAMUKA U SHEPTOTEXHOIOTUs».
[Tpu BbIONIHEHHMH pPaOOTHI OOYyYaIOLIUIICS JOKEH II0Ka3aTh CBOE YMEHHE paboTarh co
CIPABOYHOU JIUTEPATypOl M JIPYTUMHU JUTEPAaTYPHbBIMM HUCTOYHHMKAMHU, a TaKKe BO3MOXKHOCTh
aHaJIU3UPOBATh MOIYYCHHBIE PE3YJIbTATEI.

IToxa3aTeu 1 KpUTePHHU OLICHUBAHUS 3a4eTa:

— OLEHKY «3a4YTeHO0» CTYICHT IOJIy4aeT, €ClId MOXKeT IOKa3aTb 3HAaHHUS Ha ypOBHE
BOCIIPOM3BEJCHHUS U OOBSCHEHUST MH(POPMAIIUH, UHTEIUICKTyalbHbIC HABBIKH PEIICHHUS MPOCTHIX
3aj1a4, MOXKET J1aTh OLICHKY IPEJIOKEHHON CUTYyalllu.

— OIICHKY «He3a4TeHO0» CTYACHT MOJyJaeT, €CIIM He MOKET II0Ka3aTh 3HAHHs Ha YPOBHE
BOCIIPOU3BECHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOKET I10Ka3aTh UHTEIEKTyalIbHbIC HABBIKU
pelIeHus MPOCTHIX 3a/1a4, 1aTh OIEHKY NPEJIOKEHHON CHTYallnH.

OK3aMeH MO JaHHOW JIUCIMILIMHE MPOBOJMUTCA B YCTHOM (hopMme MO 3K3aMEHAllMOHHBIM
OueTaM, Kaoicovlil U3 KOmopbvlx exuodaem 2 meopemudeckux 60Npoca U 0OHO NPAKMuU4eckoe
3adanue.

IMoka3aTeu U KPUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromuics JeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepupyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHON CI0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamwia) — oOyuaromuiics JIE€MOHCTPUPYET CpeAHUH YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIlepalusix, HepeHoce
3HAaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUATHHA TOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, yYMEHHH, HaBBIKOB, OOy4aromuucs
UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPYJHEHHS TPU OTNIEPHUPOBAHUN 3HAHUSAMHU U YMEHUSMHU TMPH HX
NepeHOCce Ha HOBbIE CUTYAIHH.

— Ha OLIEHKY «HeyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepuaa, J10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET MT0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 33 1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHS Ha
YPOBHE BOCIPOM3BEACHUS U 00BICHEHHS HH()OPMAIIMH, HE MOKET TI0Ka3aTh HHTEIICKTYalIbHbIC
HaBBIKU PELICHUS MPOCTHIX 3ajay.



