MMHUCTEPCTBO HAYKM 1 BBICLLETO OBPA30BAHVS
POCCUMCKOM ®EJIEPALIMA

DenepabHOE TOCYIapCTBEHHOC 6ro/pKeTHOE 00pa30BaTeIbHOE YUPEKICHAE
BBICIIEr0 00pa30BaHU
«MarHuTOropcKui roCyIapCTBEHHBIN TEXHUYECKUH YHHBEPCUTET UM. I".1. Hocosa»

' Y?{‘B\EP)K,uA}o
Jupextop IMMuM
{ Aq. CAaBHHOB

415022022 .

RN

PABOUYASI IPOTPAMMA JUCHUITIIMHBI (MOAYJISA)

TEXHHUYECKASA TEPMOAHHAMHKA H TEITJIOTEXHHKA

HanpasiieHue NoArOTOBKH (cennanbHOCTh)
18.03.01 Xumuyeckast TEXHOJIOIHs

HanpaBiaeHHOCTb (npoduib/CrenMaTM3aLus) TPOrpaMMbl
XuUMHUeCcKast TEXHOJIOTHS TPUPOIHBIX SHeproHoCHTelIeH U yIIepOIHBIX MAaTEPHATIOB

Y pOoBeHb BBICIIEr0 00pasoBaHus - 6axanaBpuaT

dopma 00yueHus
ouHas

Unctutyt/ GakyibTeT VHCTHTYT METAJUTYPrHH, MAlTHHOCTPOCHHS 1 MaTeprasoo0opaGoTKH

Kadenpa MeTautyprii i XUMHYECKHUX TEXHONIOTHH
Kype 2.8
CemecTp 4,5

MarauToropck

2022 roxn



PaGouas nporpamma cocrasiena Ha ocHose @I'OC BO - 6akanaBpuart no Hanpas/IeHUIO
noxrotosky 18.03.01 Xumudeckas Texnonorus (npuka3s MunoGpuayxku Pocenn ot 07.08.2020 r.
Ne 922)

PaGouas mporpaMma paccMOTpeHa H on00peHa Ha 3acea aenpel Metautyprau u
XUMHYECKHX TEXHOJIOTHH
17.01.2022, mpoTtoxoin Ne 4
3aB. kadenpoii A.C. XapueHko

PaGouas mporpaMma 0400peHa METOIMUECKOH KOMUCCHEH NMMuM
15.02.2022 r. mpoToko Ne 6 s
[pencenarensb A.C. CaBHHOB

PaGouast mporpamMma coCTaBjIeHa: /\ 7%/
nonenT kapeapsl MuXT, kaH/. TEXH. HAYK H.}O.Cseunukosa
(/ O

Penen3eHr: /_%
3aB. kadeapoii [IDuBXK]I, kaua. TeXH. HayK _ < = JO.Ilepstunckui




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peanusamuu B 2023 - 2024
yu4eOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XUMUYECKHX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu Kapeapbl MeTaluTyprud ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTamuryprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHus AUCHUIUIMHBI «TexHHUYecKas TEepPMOAMHAMHKA M TEIJIOTEXHHUKA»
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

Jucuumnnuna TexHudeckass TEpMOAMHAMHUKA U TEIUIOTEXHUKA BXOAUT B 00S3aTENbYIO
4acTh y4eOHOTO I1aHa 00pa30BaTENbHON MIPOTPAMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
cOpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

dusuka

OO6m1ast 1 HeOpraHMYEeCKask XUMHUSI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

XHAMHYECKask TEXHOJIOTUS TOIUIMBA U YIJIEPOAHBIX MATEPUAIIOB

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

XHAMHYECKHUE PEAKTOPBI

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHHs AUCHUIUIMHBL (Monynst) «TexHuyeckas TepMOAMHAMHUKA U
TETUIOTEXHHUKA) 00yUJaIOIIMICS TOJHKEH 00J1a1aTh CIICAYIOMIMMA KOMIIETCHIIUSMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-2 CmocobeH wucCHoIb30BaTh MaTemMaTHueckue, (usndeckue, (HU3NKO-XUMUYECKHE,
XUMHYECKHE METOJIBI JIJIsI PeIIeHUS 33,129 TPO¢heCCHOHATIBHOM NeITeIbHOCTH

OIlK-2.1 Hcnonp3dyer  MaTemaruueckue,  (usnueckue,  (QUIMKO-XMMUYECKHUE,
XUMAYECKHE  METOABI  JUIsl  pemeHus 3agad  IpoQecCHOHATHHON
JeSITeNbHOCTU

OIlK-2.2 BeiOupaer  marematuueckue, — gusMueckue,  (PU3MKO-XMMUYECKHUE,

XUMUYECKHE  METOJIbl  JUIsl  pelIeHus 3ajad  npodecCHOHATBHOM
JEATEIbHOCTH




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 88,95 akan. yacos:
— ayauTopHas — 87 akaj. 4acos;

— BHeaynutopHas — 1,95 akaj. 4acos;

— caMmocrosTenbHas pabora — 55,05 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynutopHast g
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
E s X By KOHTPOJIS
Paznmen/ Tema 3 (B akan. uacax) g A . P Kon
S 3 © | camocTOSTENBHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 S . | xommeTenmK
@) g £ padoThI MIPOMEKYTOUHOH
Tex. mab. | MpaKT. zZ aTTeCTaluu
3aH. 3aH. | O &
1. Paznenl.Texuuueckas
TEPMOANHAMHKA
[loaroroska k
11 3aKoHbBI nabopaTopHO-
TEPMOINHAMHUKH JUTSt MPAKTUYECKOMY JlabopaTopHas
OIIK-2.1,
OTKPBITBIX CUCTEM; aHAIIN3 8 10/61 3ausaTHIO Nel, pabora Nel, OINK-2.2
OCHOBHBIX TIPOIIECCOB B pabora ¢ YCTHBIHN onpoc '
OTKPBITBIX CUCTEMaX oubnnorpaguuec
KAM MaTepuaiaMu
[ToaroroBka k
nabopaTopHo-
1.2 1.2. TypOunst u MPAKTHIECKOMY JlaGoparopuas
OIIK-2.1,
KOMIIpeccopa, KeKTopsl,| 4 5 12/41 3aHATHIO Ne2, pabora Ne2, OITK-2.2
cora. paborta ¢ YCTHBIH OIIpoc '
6ubnnorpaduyec
KAM MaTepuaiaMu
13 1.3.[uxmmaeckue [Toaroroska
MPOLIECCHI nabopaTopHo-
npeoOpa3oBaHusl TEIUIOTHI MPaKTHIECKOMY JlabopaTtopHast
OIIK-2.1,
B paboTy; TEIUIOCHUJIOBBIC 4 |12/3,6 20,05( 3ansaTHro Ne3, pabota Ne3, OTIK-2.2
YCTaHOBKH, XOJOIMIbHBIE pabora ¢ YCTHBIH OIIpoc '
MaIlluHBbI, TEIUIOBBIE oubnmorpaguuec
HACOCHI KAM MaTepuajiaMu
Wroro no pazaeny 17 |34/13,61 20,05
Hroro 3a cemectp 17 (34/13,61 20,05 3a4éT
2. Paznen 2. TerutoTexHuKa
21 21. TomnuBo: ero [Moaroroska k
TEIIOTEXHUYESCKHE MPAKTHIECKOM
p Y Jla6opaTtopHast OIIK-2.1,
XapaK-TePUCTHKH. 5 4 9 17 |3amsTHio, pabora ¢
pabota Nel OIlK-2.2
IIpuponnoe u 6ubnuorpadpuyec
HCKYCCTBEHHOE TOILINBO KM MaTepuagamMu




Brimonaenne

MPAKTHIECKOTO
22  22. IToaroroska 4 3aganus Nel, IIpaxTuueckoe OIIK-2.1,
TOILIMBA K CYKUTAHHUIO pabora ¢ 3amanue Nel OIIK-2.2
oubimorpaguuec
KHAM MaTepuajamMu
Brinonnenue
2.3 2.3. MPaKTUIECKOTO
TOomIMBOCKUTAIOLIAE 5 9 59 3amanns No2, IIpakTuueckoe OIIK-2.1,
YCTpOIiCTBa, ' pabora c 3aganue No2 OIIK-2.2
KJIacCU(pUKALIUS, TUITBI. oubnmorpaguuec
KHAM MaTepuaiaMu
24  24. BropuuHbie Bomonsenne
MPAKTHIECKOTO
SHCPTCTHICCKHC - peCypCbl 3amanus N3, TIpakTuueckoe OIIK-2.1,
(BOP).  Kiaccuduxanus 5 12,1
pabora c 3ananue Ne3 OIlK-2.2
BOP.  Arperarbi s Gu6maorpadmaee
ucnosp3oBanus BOP
KM MaTepuagaMu
HWroro no pazneny 18 18 35
Hroro 3a cemectp 18 18 35 3a4€T
Wroro no aucuuminae 35 34/13,6 18 |55,05 3a4er

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeabHOIoO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenst M CTYAEHTAa), HMEIOIIas LEJIbI0 JOCTHKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMuyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
IIOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yabTaTOB-LIENEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
npolecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJUMOCTb 00Pa30BaTEILHOIO Mpollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauuuonHele o0Opa3oBaTeNbHbIE TEXHOJIOIMU OPHEHTUPYIOTCS Ha OpraHu3aluio
00pa30BaTeNbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYH0  TPAaHCISALUI 3HAHUM  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHasl AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK MPaBUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHI € UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHH.

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

[IpakTHyeckoe 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaibHbIMU MaTe€pUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OObEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (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. quck (CD-ROM). - (YueOuuku st By3oB: CrienasibHas murepatypa). - 9bC Jlanb. Pexxum
noctyma: http://znanium.com/catalog.php?bookinfo=503896. — 3armaBue ¢



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

JKpaHa.

2. CeeunukoBa, H. 0. [IpakTukym Mo TEXHUYECKOW TEPMOJMHAMHUKE U TETUIOTEXHUKE !
npaktiukyMm / H. 0. CBeunukosa, C. B. IOnuna, A. B. T'opoxos ; MI'TY. - MarHuroropck :
MI'TY, 2018. - 1 saekrpon. ont. auck (CD-ROM). - 3ara. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true. - MakpooObeKkT. - TeKCT : 3IeKTpOHHBIA. - CBEACHHS IOCTYIIHBI
takke Ha CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. I3r03ep B. A. Temnmorexuuka u TermioBas pabora nedeit [Di.pec.]: Yuebnoe

nocobue. — 2-e u3x., uctp. u gomn. — CII6.: M3garensctBo «Jlanby, 2016. — 384 c.: ui.
—  (YueOnuku  jns By3oB.  CneumanbHas — jurepatypa).-  Pexum  pocryma:
http://znanium.com/catalog.php?bookinfo=356818. 3arnaBue C dKpaHa ISBN
978-5-8114-1949-4.

2. Baxxun H. M. Tepmoaunamuka aiast XamMukoB [Tekct]: yueonuk / H. M. Baxun, B. A.
WBanuenko, B. H. [Tapmon. - 2-e u3z., nepepad. u gon. - M. : Xumus : KonocC, 2004. - 416 c. :
WJI., AMArp., CXemsl, Ta0J1. - (11 BBICIICH IITKOJIBI).

B) MeToanyeckue yKazaHus:

1.CBeunukoBa, H. FO. [IpakTHKyM 10 TEXHUYECKOW TEPMOJUHAMHUKE U TEILIOTEXHUKE !
npaktukyMm / H. 0. CBeunukosa, C. B. IOnuna, A. B. T'opoxos ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 osmektpon. onrt. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true. - MakpooOBeKT. - TeKkcT : >neKTpoHHbIH. - CBeOeHUs! JOCTYITHEI
takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneuenne

HaumenoBanue o
1o Ne norosopa Cpoxk neficTBuUS JTULIEH3UU
7Zip CBOOOIHO 0EeCCPOUHO
FAR Manager |cBo6oaHO 0OeccpoyHO
Bpaysep Yandex|cBoboH0 0OECCPOUHO
IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccpuika
OnekrponHbie pecypesl oudanorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nM. .. HocoBa e=ru
HanunonanbsHas

nHdopmarmonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickmii HHJIEKC HAy4YHOI'O
[TouckoBast cuctema Axagemusi Google
(Google Scholar)

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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

MaTepHaano-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:


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
http://znanium.com/catalog.php?bookinfo=356818
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

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayautopus JUisi IPOBEACHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHHUYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIIUMH JUIS HPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS YueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas aynmuTopus Ui TpOBEICHUS JabopaTopHbIX 3aHATHH «Ha3anue
nabopaTtopun» OcHaleHa Ja00paTOpHBIM 000PYAOBAHUEM:

- JabopaTopHOE 00OPYIOBAaHUE ISl TPOBEIACHHS 1a00pATOPHBIX paboT:

- OmpeneneHnue XOJOAWIBHOTO KOA(QQUIMEHTAa KOMIIPECCHOHHOW XOJOJUIBHOM
YCTaHOBKH;

- Ompenenenne KodpQUIMEHTA MOIUTPONBI MPU CXKATHM Ta3a B MOPIIHEBOM
KOMIIPECCOPE;

- OrnpezienieHne TEeTIOBBIX IIOTOKOB.

3. YueOHast ayauTopust U POBEICHHS PAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMHU CPEICTBAMU OOYYEHUs, CIYKAIIUMH Ui TPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAMTOPUHU: MYJIBTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
npeacTaBiIeHUs yueOHON HH(POPMAIHH;

- CHIeHaIM3UPOBAaHHON MeOebIo.

4. YueOHast ayquTOpHs Ul TPYNIIOBBIX U MHIMBHIYAIBHBIX KOHCYJIbTAILUH, TEKYILETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEPHOI TexHHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

5. [Tomemnienue y1st CaMOCTOSITENILHOM PaOOTHI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHuKoi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
¥ C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

6. Ilomemenune pans XpaHeHHs W TNPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CIIeNMaIM3UPOBAHHON MEOEIIbIO: CTeIIaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0o 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINY H MaTEPUAIOB.



[Tpunoxenue 1

6 YueOHO-MeToIuuecKoe 00ecrieueHre CaMOCTOATENBHOM paboThl 00yJaIOIINXCs

Ilepeuens nabopamopnvix pabom

1.OnpeneneHue Xoa0auabHOTO KodhGHUIIMEeHTa KOMIPECCHOHHON XO0JI0IMIILHON YCTaHOBKHU
2.0mnpeneneHue kodhPHUIMEHTA TOTUTPOIBI IIPH CXKATHH ra3a B OPITHEBOM KOMITPECCOpe
3. OnpenesieHue TEMIOBbIX TOTOKOB

Homawnee pacuemnoe 3a0anue Nel «Pacuem zopenus meepoozo monaiuea»
Paccunrtarh ropeHre KaMeHHOTO YIJIsl C 3aJJaHHBIM 3JIEMEHTHBIM aHAIN30M Ha CYXYIO Maccy.

PaccuunTath ropeHne cMecu JJOMEHHOTO U KOKCOBOTO ra3a ¢ 3aJJaHHOM TEIUIOTOM CropaHusl.
1.PaccunTarh ropeHre TBEPAOro TOMJIHBA C 3JIEMEHTHBIM aHAIM30M Ha CYXYIO Maccy:
1) Onpenenutb HEOOXOIUMBIN 00BEM KHCIIOPO/Ia HAa TOPEHHUE TBEPIOTO TOTUINBA;

2) Ompenenuthb cocTaB 1 00bEM MPOIYKTOB TOPEHHS TBEPIOTO TOILINBA;

3) Onpenenuth KaTOpUMETPUUYECKYIO TEMIIEPATYPY TOPEHUSI TBEPAOIO TOILIUBA.

Jlns pacyera HCHOIB30BATh CIEAYIOIIUE JaHHbBIC:

-K03(GUIHEHT U30bITKA BO3IYyXa;

- OTHOCHUTEJbHAS BIQ)KHOCTH BO3/1yXa;

- atMmoc(epHOE JTaBJICHICE,

- mapIHaIbHOE JaBJICHUE BOJSHOTO Mapa;

- TeMIIepaTypa MOCTYNAIOMIET0 U3 aTMOC(ephl BO3AYXa;

- TeMIIepaTypa HarpeBa BO3/1yXa;

- MUPOTEXHUUECKUI KOIPPUIHEHT.

Cnucok 680npoCoe6 onsa npoeedenuﬂ zauema no 0ucuun/ume «Texamueckas TEPMOANHAMHKA U

TCIINIOTCXHUKa»

OcHOBHBIC TEPMOAUHAMHUYCCKUC ITPOLECCHI B I'a3ax U Iapax. Ananutrdeckoe BBIPAXKCHUC

NEPBOro 3aKOHA TepMOoAMHAMUKH. OtpeaeneHue padoThl ra3a Mpu ero pacuIupeHnu.
YacTHble MpoLEecChl N3MEHEHUSI COCTOSHUS T'a30B.
ITonuTponHEkIi NPOUECC U3MEHEHUS COCTOSIHUS Ta30B.
AHaJIUTHYECKOE BBIPA)KEHNE BTOPOTO 3aKoHa TepmoauHamMuku. Llukn Kapho.
Crynenu TypOMHBI U KOMIIPECCOpa, 3KEKTOPHI, COILIA.

OcHOBHBIC XAPaKTCPUCTHUKU TOPIIHEBBIX KOMIIPECCOPOB. TeOpeTI/I‘leCKI/II‘;I UK pa6OTLI

HOPIITHEBOTO KOMITPECCOpa.

Boasnoit map. [Iponecc nmapoo6paszoBanus B p-V -nuarpamme. OnpezaeneHue napaMmeTpos

COCTOSAAHUA BOASAHOIO I1apa. Hpoueccm HU3MCHCHUA COCTOAHUA BOAAHOIO mapa.

HpOLICCCBI HCTCUCHUA U APOCCCIIMPOBAHUA ITApOB H Ta30B. I[pOCCCJ'II/IpOBaHI/IC mapoB U

Ta3oB.

TepMO}IHHaMquCKHe HUKJIBI TCIUIOCUIIOBBIX YCTaHOBOK. TenmocuaoBbIe YCTaHOBKH,

XOJIOJWJIBbHBIE MANIUHBI, TCEIJIOBBIEC HACOCHI. KJ'IaCCI/I(bI/IKaHI/IH XOJOOUJIBHBIX YCTAHOBOK.

TeopeTquCKHe OCHOBBEI ITPOLECCOB MOJIYUYCHHUA XO0JI04a.

Cnucok BOIIPOCOB JIA MPOBECACHUA IK3aMEHA 10 JUCHUIIJIHHE

OcHoBsl Temtonepenadn. CriocoObl epeHoca Terna.

JuddepeHnnanbHoe ypaBHEHHE TEIUIONPOBOJHOCTH NPU  CTAllHOHAPHOM TEIIOBOM

pexume. 3akoH Dypebe.
OrnpezenieHnst TEMIOBOTO MOTOKA TIIOCKOW CTEHKH.
CBoOo1Has ¥ BBIHYKJIEHHAS! KOHBEKLIUS.



3akoH HrrloToHa-PrxMaHa U MI0THOCTH TEMJIOBOTO MOTOKA

3akon Credana-bosibiimMaHa ¥ TUIOTHOCTH TETUIOBOTO MTOTOKA, TIEPEIAHHOTO U3JTYICHHEM.
TomnuBo, kaccupuKanms, TEIIOTEXHUISCKIE CBONCTBA TOTUIHB.

[ToAroToBKa TOIVIMB K CKUTAHUIO.

TommBo cxkuratoiue ycranoBku (TCY).

Knaccudukanus TCY. TCY ans coxuraHust TBEpAOTO TOIUIUB.

Xapakrepuctuka TCY it c:xuranus >KUJIKUX TOTUIUB.

Xapakrepuctuka TCY ist cxuranus ra3000pa3HbIX TOILIUB.

DHEProTeXHUYECKHE arperarsl.

Ilpunoscenue 2

7 Oyenounvle cpeocmea 014 RPOGEOEeHUA NPOMENCYMOUHOU ammecmayuu

a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPEJACTBA /IJIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTecTallum:

CTpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Inanupyemsle
pe3yabTaThl 00yYeHHS

OHCHO‘IHHG cpeacTBa

OIIK-2 CrocobeH HCIOIb30BaTh
XUMHYECKHE METOJIBI JIJISl PEIICHHS 3a/1a4

MaTEeMaTHYCCKUC,

¢usnueckue, QUINKO-XUMUYECKUE,
poeCCHOHATILHOMN 1ESTEIbHOCTH

OIlK-2.1

Hcnonb3yer
MaTeMaTHYecKue,
¢buznyeckue,
(U3UKO-XMMHYECKUE,
XUMHUYECKHE  METObI
JUIs  pelleHus  3aaad
npodeCcCuoHATBHON
JESTENBHOCTH

Cnmcox BONPOCOB /sl NPOBEJCHHUS] 3a4eTa II0
AUCHUILINHE

OcCHOBHBIE TEPMOAMHAMMUYECKHE ITPOLIECCHl B
ra3ax u napax. AHaJIUTUYECKOE BBIPAXKEHHE IIEPBOTO
3aKoHa TepMoanHamuku. OnpeneneHue padoThl raza
MIpU €r0 PacIIMpPEHUH.

YacTtHele mpOLIECCHI
ra3os.

[TonuTponHbIi NpoLECC U3MEHEHUSI COCTOSHUS
ra3os.

AHaIUTHYECKOE BBIpAXKEHHE BTOPOrO 3aKOHA
tepmoauHamuku. [ukn Kapso.

Crynenu TypOMHBI U KOMIIpEccopa, 3KEKTOPHI,
corua.

OCHOBHBIE ~ XapaKTEPUCTHUKHU
KoMIIpeccopoB.  TeopeTuyeckui
MOPUIHEBOTO0 KOMIIPECCOpA.

Boasnoii map. IIpouecc mapooOpa3oBanus B p-V
-nuarpamme. OrmpeneneHrue MapaMeTpoB COCTOSTHHS
BoAsiHOro mnapa. IIpomecchl M3MEHEHUs COCTOSHUS
BOJISTHOTO Tapa.

[Ipoueccsl

U3MCEHCHUA COCTOAHUA

MOPIITHEBBIX
UKIT  paboThI

HUCTCUCHUA U APOCCCIIUPOBAHUS




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouHble CpeaCTBA

I1apoB U I'a30B. I[pOCCCJ'II/IpOBaHI/Ie I1apoB U I'a30B.
TepMO,Z[I/IHaMI/ILIeCKI/Ie OUKIIbI TCIIJIOCHJIOBBIX

YCTaHOBOK. TeIIOCHIIOBBIC YCTAHOBKH, XOJIOIUIbHBIC
MaIlUHEI, Knaccudukamms
XOJIOAWJIBHBIX YCTAaHOBOK. TEOPETHYECKHE OCHOBBI

TCIIJIOBBIC HaCOCHI.

IIPOLECCOB MOJYUCHUA X0JI04a.

Choucox BOIIPOCOB Jisl MMPOBECACHUA IK3aMEHaA I10
AUCHHUIIJINHE

OcHoBbl Temnonepeaaun. CrocoObl epeHoca Tervia.
JuddepeHnmnansHoe ypaBHEHUE TEIIONPOBOTHOCTH
MIPH CTAIMOHAPHOM TETIIOBOM peknuMe. 3akoH Dypee.
OrnpeneneHust TEIIOBOTO MOTOKA TNIOCKOW CTEHKH.
CBo0OoHAs ¥ BBIHYKJICHHAS KOHBEKIIHSI.
3akon HproroHa-PuxmaHa W MIOTHOCTH TEIJIOBOTO
MOTOKA
3akon Credana-bonbliMaHa ¥ TUIOTHOCTH TEIIIOBOTO
MOTOKA, IEPEJAHHOTO U3ITy4YEHUEM.

TormmuBo,  knmaccudukamus,  TEIUIOTEXHUYCCKHE
CBOICTBA TOILIUB.
[ToaroroBka TOTJIMB K CKUTAHUIO.
Tomnuso cxuraromue ycranoBku (TCY).
Knaccugpukauua TCY. TCY s coxxuranusi TBEpIoro
TOTLIIUB.
Xapaktepuctuka TCY nans
TOTLIIUB.
Xapakrepuctuka TCY mis cxuranus razoo0pa3HbIX
TOTLIIUB.
DHEProTeXHUYECKHUE arperarhl.

CXXUI'aHUs JKHAKUX

OIIK-2.2

Bri6upaer
MaTeMaTHYeCKue,
¢buznueckue,
(bU3NKO-XUMHUECKHE,
XUMAYECKHE  METOJIBI
Ul peuleHds — 3ajad
npodeCcCuoHATBHON
JeSATeIbHOCTH

3aza4dn JUIsl CaMOCTOATEIBHOIO PELICHUS U3
npoeCcCHOHATILHOM 1eATeNbHOCTH !

3anava 1

Temneparypa HarpeBarels peajlbHOU TEILIOBON
mamuHbl 127°C, xomomunbauka - +27°C. 3a oquH
LMKJI Ta3 MOoJIy4aeT oT Harpesatens 64 k[ TenoTsl,
a oTAa€t xomoauinbHUKy 48 kJ[. Onpenenure KITJ]
MatuHsl (%).

3anava 2

Onwucars 1uarpamMmy




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouHble CpeaCTBA

T
by T1<To<Typ

T = Ileperpe THH
P’ T T
a fo o d
T

1 HaceIe HHEIT

BII&EHEIM IIap
x=0 x=1

A’ A" v
1-BepxHssa morpaHUyHas;
2-HUKHSS IOTPaHUYHAS;
3-HyIeBast JTMHMSL.
3amaHue Ha pelieHue 3aaa4d u3 NpodhecCuoHaNbHOMI
oOmnactu
[IpoBecTu aHanM3 MPOTEKaHUS TEPMOAMHAMHYECKOTO
mpolecca cXxaTus rasa B IOPIIHEBOM KOMIIpeccope
mpu  ompeneineHud  kodhduireHTta MOTUTPOIMBI
(;maboparopnas padota Ne2):
1.0OmpenenuTs Moka3arenab HOTUTPOIIBI Yepes
yIIeTbHBIA 00BEM:

P2
n= 1Og(Pl)
- 1
lOg(Vz)
2. IlpoBepuTh  NPaBHIBHOCTb  OMNpEIEICHUS
IMOoKa3arcjisd IMOJIMTPOIIbI, AJId J3TOro OnpcaciInTb

TEMIICPATYPY Ha BbBIXOAC U3 KOMIIpECCOpa II0

Haﬁ)]eHHOMy MIOKa3aTeJII0 MOJUTPOIIBL:
(n-1)

P
T,=T, =(2) "
2= ¥ (Pl)
3.0npenenuts paboTy KoMmpeccopa 1o hopmyie:

(n-1)
n P,

(_1)*P1v1 (P_l) "1

L=

4.0npenenuTh  Maccy  BO3AyXa,  CXKaroro B
KOMIIpeccope:
N
G =
n
CEN (Pv; — Pyvy)
5.0mpenenuth 00bEM  BO3AyXa, CXATOro B

G
Kommpeccope: V = .
2

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTECPHH

OICHUBAHUA:

[TpomexyTouHas aTTecTalus 1Mo JUCHUIUIMHE BKIIIOYAET TEOPETUUECKUE BOTIPOCHI,
MO3BOJISIOININE OLICHUTh YPOBEHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHUMA, U TIPAKTUUECKUE 3aJaHus,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJI€HUN, TPOBOIUTCS B hopMe:




- BBITIOJIHEHUS U 3aIUTHI 1a00PaTOPHBIX padoT;

-BBITIOJTHEHHUS U 3aIIUTHI JIOMaITHEH pacueTHON paboThI;

-3a4eTa.

BrimotHeHME 1a00paTOPHBIX PAaOOT MPOBOIUTCS B YUCOHBIX ayAUTOPHUAX JJIs MPOBEACHUS
nabopaTtopHbIX paboT mo aucuuiinHe « TexHudeckas TepMOIMHAMUKA U TEIUIOTEXHUKAY MO/
PYKOBOJICTBOM IIpEIOAaBaTeNsl, pacyeT M MOJr0TOBKA K ca4e JabopaTopHON paboThI
OCYIIECTBIISIETCS 00yUYaAIOIUMCS CAMOCTOSITEITLHO.

Kputepuu onieHruBaHus 1a00paTOPHBIX padOT: «3a4TEHOY, «HEe 3aUYTEeHO».

Jomartsss pacuetHas padoTa BBITOIHIETCS CAMOCTOATENBHO, B IPOLIECCE €€ HANTMCAHUS
oOyyJaronuiics pa3BUBaeT HABBIKA K HAYYHOU paboTe, 3aKPEIuIss U OJTHOBPEMEHHO PaCIIUpss
3HaAHUS, MOJyYEHHBIC TPU U3yUeHUH Kypca TexHnueckast TepMoIMHAMUKA U TeIIoTexHuKay. [Ipu
BBITIOJIHEHUH Pa0O0Thl 00YYAFOIIHMICS JOJKEH TTOKa3aTh CBOE YMEHHE paboTaTh CO CIPaBOYHOM
JUTEPATYpPOM U IPYTrUMHU JTUTEPATYPHBIMU UCTOYHUKAMH, & TAK)KE BO3MOXKHOCTh aHATU3UPOBATh
MOJTy4YEHHBIE PE3YIbTATHI.

Kputepuu orieHuBaHus JOMAIIHEH padOTHI: «3aUYTEHO», «HE 3aUTEHO».

Iloka3aTeid U KpUTEPUH OLIEHMBAHUS 3a4eTa:

— OHLCHKY «3a4YTC€HO0» CTYACHT II0JIYy4a€T, €CJIU MOXKET IMOKa3aTb 3HAHU Ha YPOBHE
BOCITPOMU3BCACHUA U 00BSACHCHHS I/IH(bOpMaIII/II/I, HHTCIUICKTYAJIbHBIC HABBIKHM PCHICHUSA NPOCTBIX
3aa4, MOXKET OaThb OLICHKY HPCHHO)KCHHOﬁ CUTyalllu.

— OICHKY «HE€3AYTCHO0» CTYACHT I10JIY4YacCT, CCJIM HC MOXKCT ITOKa3aTb 3HAHWA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(l)OpMaI_[I/II/I, HE MOXKCT IIOKA3aThb HHTCIIJICKTYAJIbHBIC HABBIKH
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGI[JIO)KGHHOfI CUTYyalluH.



