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PaGouvas nporpamma coctasnena Ha ocHose ®I'OC BO - Gakanaspuar no HanpasneH#Hio
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto OCBOGHMS JTUCIUIUIMHBI SBISAIOTCA TOJArOTOBKAa OaKallaBpOB, CIHOCOOHBIX
pa3zpabaThIBaTh TEXHOJIOTHUH, OCHOBAaHHBIE HA 9KOHOMHH TOILJTUBHO-YHEPTETUUYECKUX PECYPCOB, C
MaKCHMaJbHOW BO3MOXKHOCTBHIO HCIOJb30BAaHUS BHYTPEHHHX HMCTOYHHMKOB SHEPruu Ha
XUMUYECKUX MPEINPUATUAX. UCIOIH30BATh TEXHUUECKUE CPEACTBA JIJISI U3MEPEHUSI OCHOBHBIX
napaMeTpoB TEXHOJIOTMYECKOTO MPOLIEcca, CBOMCTB ChIPhS U MPOAYKLIUN

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

JucuuminuHa TernoBble MPOLEcchl U arperaTbl B TEXHOJIOTMM BBICOKOTEMIIEPATYPHBIX
HEMETAJUTMYECKUX MaTepuaioB BXOAUT B 4acTh Y4eOHOTo IulaHa (OpMHUPYEMYHO y4aCTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH 00pa30BaTEIbHOIN IPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

duznueckas XuMus

dusuka

OO6m1ast 1 HeOpraHU4eCcKas XUMHSI

TexHo0rrs OrHeynopoB

XuMuyeckasi TEXHOJIOTHS BHICOKOTEMIIEPATYPHBIX HEMETAUINYECKUX MAaTEPHAJIOB

[Ipoueccsl u anmapaThl XUMHYECKON TEXHOJIOTUU

TexHuueckass TepMOAMHAMUKA U TEIJIOTEXHUKA

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AMCLUUILUIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

[InanupoBaHue FKCIIEPUMEHTA U MOJEIUPOBAHUE XUMUKO-TEXHOJIOTMYECKUX MTPOLIECCOB

IloaroToBka K npoueaype 3alliuThl U 3alllUTa BBIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu s

B pesynbrate ocBOE€HUS AMCHUIUIMHBI (MOAyisi) «TemoBble MPOLECCH M arperarsl B
TEXHOJIOTMM BBICOKOTEMIIEPATYPHBIX HEMETANIMYECKUX MaTepuanoB» OOydaroIUNCs TOJIKEH
001a1aTh CIEAYIOIUMHU KOMIETEHIMSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[1K-1 Crioco0GeH BBIMOMHATH MPOU3BOJCTBEHHBIE 33/1a4M B TEXHOJOTUYECKHUX TMOPA3ICICHHIX
OTHEYIOPHOTI'O IPOM3BOJICTBA

IK-1.1 OneHuBaeT mapamMeTpbl M PEXHUMbl B OCHOBHBIX M BCIOMOTaTEIbHBIX
IpoIeccaXx OrHEYNOPHOIO IPOM3BOJACTBA M KOPPEKTUPYET IPOLECCHI
ITPOU3BOJICTBA OTHEYNIOPHOW NPOAYKIIUU




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 63,8 akaj. 4acos:
— aynuropHas — 60 akaj. 4acos;
— BHeayiuTopHas — 3,8 akaJl. 4acos;
— caMocrosTenbHas padora — 80,5 aka. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast 3 =
o | wvonraxrHas pabora E 3 dopma TEKyIEro
= s X By KOHTPOJIS
Paznmen/ Tema 3 (B axaz. Hacax) == n . P Kon
S 3 © | caMocTOATENBFHON | yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 S . | kommereHuM
@) g £ padoThI MIPOMEKYTOUHOM
Tex. na0. | mpakT. R aTTeCcTalun
3aH. 3aH. | &
1.
CaMmocrosTensHoe
11 XapakTepucTuka o
M3y4eHne yueOHon .
XUMHYECKUX u . YerHblit ompoc,
(PU3UKO-XMMUYECKUX 1 HayaHOH craua
6 6 12/51 20 JIUTEpaTyphl. MK-1.1
MPOLIECCOB, MPOTEKAIOIINX 71ab0PaTOPHBIX
Brimonnenue
npu HarpeBaHUM u pabort
OXJTK/ICHHN MaTePHAIIOB 1a00paTopHLIX
pabot Nel, 2,3
HWroro no pazaeny 6 12/51 20
2.
CaMocCToATenbHOE
OHOI .
HsyHerme leev MO v e Tt onpoc,
U Hay4YHOH
2.1 OCHOBBI pacuera crada
JIATEPaTypPHL.
ONTHMANIbHBIX  pexumoB| 6 | 12 | 12/51 45 71a00PaTOPHBIX MK-1.1
Brinonnenue
CYILIKH, CIIOCOOBI CYIIKU. pabor
11a00paTOPHBIX Craua KyPCOBOIE
pabot Nel, 2.3 yp
Pacuer kypcoBoit
HWroro no pazgeny 12 | 12/51 45
3.
CaMmocrosTensHoe
u3ydeHue y4eOHOH .
i i N VYeTHBIl onpoc,
3.1 TunoBble meun I U Hay4yHOMH cxaua
o0xmwura ¢dopmoBanubeix| 6 | 12 6/21 15,5 JIUTEPATYPBI. A MK-1.1
o 11a00paTOPHBIX
1563 (105071 Brimonnenue
pabor
11a00paTOPHBIX
pabot Nel, 2,3
Hroro no pazneny 12 6/21 15,5
Hroro 3a cemectp 30 |30/121 80,5 JK3aMeH
Hroro no aucrumianne 30 [30/121 80,5 JK3aMeH




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 HMHIMBUAYaJIbHbIE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHonOrnyHOCTh Yy4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI clenarh Y4eOHbIM mporecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

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

— JIIeTaJIbHOE OMKCaHne 00pa30BaTENIbHbIX 1IEJICH;

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

— HCIONb30BaHWE OOpPAaTHOM CBS3M C MEJIbI0 KOPPEKTUPOBKM 00pa30BaTEIbHOTO
npolecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

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

— ONITUMAJILHOCTh 3aTPAYMBAEMBIX PECYPCOB U YCUIIHIA.

Peanu3zanus KOMIIETEHTHOCTHOTO [TO/IX0/1a IPEAYCMAaTPUBAET UCIIOIb30BaHUE B Y4EOHOM
MpoLecCe AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TPOBEACHHS 3aHATH B COYETAHUU C
BHEAYH-TOPHOH paboTOii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHI TPOPECCHOHATHHBIX HABBIKOB.

Tpaguionnsie 00pa3oBaTeNbHbIE TEXHOJIOTUM OPUEHTUPYIOTCS Ha OpraHU3alUIo
00pa30BaTeNIbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYH0 TPAaHCISALUI 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIHHO-ULTIOCTPATUBHBIX
METOOB 00ydeHus1). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
penpo-ayKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WndopmanvonHass jekuust —  IOCIENOBATEIbHOE  H3JIOKEHHWE Marepuana B
JUCLHUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

[IpakTryeckas pabora — opraHu3anus yaeoHoi paboThl ¢ pealbHbIMU MaTepUATbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa C aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OOBEKTOB.

JlabopaTopHas paboTa — opranuzaius yaeOHOM pabOThI C pealbHBIMH MaTepUATbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, AKCIEPUMEHTalbHAs pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kpyrnoe I'. A. TemnorexHuka [DneKTpoHHBIH pecypc]: yueOHoe mocobue / I'. A.
Kpyrmnos, P. . bynrakosa, E. C. Kpyrnoga. - 2-e uzn., crep. - CI10.: Jlans, 2012. - 1 snexTpoH.
ont. quck (CD-ROM). - (YueOHuku a5 By30B: CrieiaibHasi JIUTepaTypa). -



OBC Jlanb. Pexxum nmocryma: http://znanium.com/catalog.php?bookinfo=503896. — 3arnaBue ¢
JKpaHa.

2. CeunukoBa, H. FO. [IpakTuky™m 1o TEXHUYECKOH TEPMOJMHAMUKE U TETUIOTEXHUKE !
npaktukyMm / H. 10. CseunukoBa, C. B. IOauna, A. B. I'opoxos ; MI'TY. - Marauroropck :
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. - MakpooObekT. - Tekcr : 3neK-TpoHHBIA. - CBEACHUS JAOCTYIHBI
takke Ha CD-ROM.

0) lonoJiHUTEeIbHAS JTUTEpaTypa:

1. JIzro3ep B. fI. TenmorexHuka u TeruioBas pabora rneueit [Dmn.pec.]: YuebHoe

nocobue. — 2-e u3A., uctp. u gon. — CII6.: U3narensctBo «Jlanby, 2016. — 384 c.: ni.
—  (Yuebnuku  nmns By3oB.  ChenumanbHas — jureparypa).-  Pexum — mocrtyna:
http://znanium.com/catalog.php?bookinfo=356818. 3aryaBue c JKpaHa ISBN
978-5-8114-1949-4.

2. baxxun H. M. Tepmonunamuka anst xumukoB [Tekct]: yueOnuk / H. M. baxwun, B. A.
NBanuenko, B. H. [Tapmon. - 2-¢ u3x., nepepad. u pon. - M. : Xumus : KomocC, 2004. - 416 c. :
WJI., AMArp., CXemsl, Ta0. - (11 BBICIICH IITKOJIBI).

3. Kokc u xumust — ISSN 0026-0827.

B) MeToanyeckue yKazaHus:

CseunukoBa, H. 1O. IIpakTukym mo TEXHMYECKOH TEPMOJIMHAMUKE U TEIIOTEXHUKE !
npak-tukym / H. FO. CseunukoBa, C. B. IOmuna, A. B. I'opoxoB ; MI'TY. - MarauToropck :
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. - MakpooObekT. - Tekcr : 31neK-TpoHHBbIA. - CBEACHUS JAOCTYIIHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneyenune

HaumenoBanue .
1o Ne norosopa Cpok neiicTBHS TULEH3UH
MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip CBOOOTHO 0eccpoIHO
MS Windows 7
Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
FAR Manager cBOOOHO 06eccpoyHO
IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBaHue kypca CchlIKa
ITIEKTPOHHBIC pecypenl bnbmmotekn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I".'. HocoBa
Poccntickas  Focynapctsennas — Guommorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayoru




Nudopmanmonnas cucrema - EqumHOoe OKHO IOCTyma K
nHGOPMAIMOHHBIM pecypcam
®denepanbHOE rocyJIapCTBEHHOE O10KETHOE
yupexaenne «Denepanbblii vHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
COOCTBCHHOCTHY
ITouckoBass cucrema Axagemus Google (Google
Scholar)
DnekTpoHHas 06a3a nepuoanveckux m3ganuii East View
Information Services, OO0 «MBUC»
HamumonanpHast nH(}OpPMaAITMOHHO-aHATUTHYECKAS
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTHUPOBAHUS
(PVIHII)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

URL.: http://window.edu.ru/

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

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:
MaTepI/IaHBHO'TeXHI/I‘ICCKoe obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIIA OCHAILIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KalIMMU Ui HpPEJCTaBICHUS Yy4eOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHCHHS, NEepeaaydl U
npezcTaBieHus yueOHoH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2.YyebHast ayauTopus A T[POBEJECHUS JIAOOpAaTOPHBIX 3aHATHHM  OCHAIlEHa
1a00paTOPHBIM 000PYAOBAHUEM:!

KoJIOOHarpeBaTeay  JJEKTPUYECKHE,  XOJOJWIbHUKH,  TEPMOMETpBI,  IUIMTKU
IIEKTPUUYECKHE, CYIIHIBHBIN mKad, HAOOp apeoMETPOB, YCTAHOBKH JIJISl OIPE/ICTICHHUS BA3KOCTH,
ra30BOI0 aHaJIM3a; AHATUTUYECKUE FIEKTPOHHBIE BEChI, TUTPUMETPUUYECKHE YCTAHOBKHU.

3. YuebHast ayauTopus AJsl TPYNIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTECTALIUN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienue niast XpaHeHHs M NPOPHUIAKTHUECKOTO OOCITY>KUBAaHHUS y4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



IIpunoxenne 1
YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

Ilepeuensv nadopamopnuix padom

1.OnpeneneHne X0IOAUIBHOTO KO PUIIEHTAa KOMIPECCHOHHON XOJIOAMIBHON YCTaHOBKH
2.0npeneneHre KO3QPHUIMEHTA MOTUTPOIIBI IIPH CKATUH ra3a B MOPITHEBOM KOMITPECCOpE
3. Omnpefenenyie TemIOBbIX MOTOKOB

Jomawnee pacuemnoe 3ad0anue Nel «Pacuem 2openus meepoozo monaiuea
Paccunrtarh ropeHre KaMEHHOTO YIJIs C 33JJaHHBIM 3JIEMEHTHBIM aHAIU30M Ha CYXYIO0 Maccy.

Homawnee pacuemnoe 3a0anue No2 «Pacuem zopenus #cuodko2o monauea
Paccunrars ropeHue Masyra C 3alaHHBIM 3JIEMEHTHBIM aHAJIM30M Ha CYXYIO Maccy.

Jomawnee pacuemnoe 3a0anue Ne3 «Pacuem zopenusn cmecu 2azo6»
Paccunrtarh ropeHue cMecu JOMEHHOTO U KOKCOBOTO ra3a C 3aJJaHHOM TEIIOTON CropaHusl.

Cnucok 60NPOCO6 NO memam ona npoeedeuu}l YCMHbBIX ORPOCO6 RO 0ucuunﬂuﬂe «Tennoevie
npoueccoel u azcpezamvl 6 MmMEXHO/I02UU GbICOKOMEMRnEPAmypHblX HeMEeMAa/UiUUYeCKux
mamepuainos)

3aKOHbl TEPMOJUHAMMKHU JUISI OTKPBITBIX CHUCTEM; aHAJIM3 OCHOBHBIX IIPOLECCOB B
OTKpPBITBIX cucTemax. OOmue TOHATUA U OHpeleieHus. [epMOIUHAMHUYEcKas CHCTeMa.
OcCHOBHBIE TapaMeTpPhl COCTOSHHS Ta30B. TemIoeMKOCTh HACalbHBIX Ta30B. [lepBbiii 3aKkoH
tepMoauHamMuku. [loHsTue o BHyTpeHHell sHeprun rasza. OnpeaeneHue pabOThI ra3a Mpu €ro
paciiupeHu. AHAIUTHYECKOE BBIPAXEHUE IEPBOrO 3aKOHA TEPMOJUMHAMUKU. OHTPOIHUS
uaeanbHOro rasa. YactHele mpolecchl U3BMEHEHHUs1 COCTOsHUS Tra3oB. [lomuTpomnHbiii mpouece
WU3MEHEHUS COCTOSHMS ra3oB. Bropoii 3akoH TepmoaunaMuku. [lukn Kapao. PerenepatuBablit
nuki. Materpan Knaysmyca. AHanuTHYeCKOE€ BBIPa)KEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH.
Crynenn TypOMHBI M KOMIIpECCOpa, IKEKTOphI, COIUIA; AaHalu3 BBICOKOTEMIIEPATypPHBIX
TEIJIOBBIACIAIOIIMX M TEIUIOMCIONB3YIOIIUX  ycTaHOBOK  Bomsgnon  map.  IIpowmecc
napooOpa3oBaHusl B p-V -nauarpamme. OmpezeneHue MapaMeTpoB COCTOSIHUS BOJSHOTO Mapa.
IIpoueccsl U3MEHEHUs COCTOSIHUS BOASHOrO napa. IIpormeccsl HCTEYEHHS U IPOCCEIUPOBAHUS
napoB u razoB. OmpezeneHue pabOTH, CKOPOCTH M pacxoja raza B IPOLECCE HCTEUEHUS.
JIeHCTBUTENBHBI  IIPOLIECC MCTEYEHMs IapoB U Tra3oB. [IpoccenupoBaHue MapoB U Ta3oB.
XapakTepuCcTUKa OCHOBHBIX TEIJIOBBIX MPOLIECCOB B XUMHUYECKOW  TEXHOJOTHMH. (OCHOBBI
TEPMOJIMHAMMUYECKOTO aHalu3a TeIMIoBbIX mpoueccoB. Kpurepun 3¢ppekTHBHOCTH TETIOBBIX
MPOLECCOB. DHEpPrusi M OKCEprusi IOTOKOB  BEIIECTBA. Tennossle OanaHChl
TEIJIOUCIIONB3YIOIIUX  YCTaHOBOK. IIpuiokeHue mnepBOro 3akoHa TepMoOAMHAMUKU. Pacuer
sKcepruu moToka BemecTBa. Jkcepreruueckuit KIT/I. [{uknmdeckue nporeccs mpeodpa3oBaHus
TEIIOTHl B paloOTYy; TEIUIOCHIIOBBIE YCTAHOBKH, XOJIOJUIbHBIE MALIMHBI, TEIIOBBIE HACOCHI.

3aKOHBl TEPMOJAMHAMUKH JJIsi OTKPBITBIX CHUCTEM; aHaJU3 OCHOBHBIX IPOIIECCOB B
OTKPBITHIX cucTeMax. OOmue TMOHATUS W omnpeAereHus. TepMoaMHAMHMYECKass CHCTeMa.
OCHOBHBIE MapaMeTpbl COCTOSIHUS Ta30B. TeIIOEMKOCTh HACaNbHbIX Tra3oB. [lepBhIii 3akoH
TepMouHaMUKH. [IoHsTHE O BHYTpeHHeH »sHepruu rasza. OnpeneneHue paboThl raza Mpu ero
paclIMpeHnH. AHAIUTUYECKOE BBIPAKEHHWE MEPBOrO 3aKOHA TEPMOJWHAMMKU. OHTPOIUS
UJeaNIbHOro rasa. YacTHble IMPOLIECCHI U3MEHEHUS COCTOAHMS ra3oB. [loauTpomnHbIN mpouece
W3MEHEHUS COCTOSHMUS ra3oB. Bropoii 3akoH TepmoauHaMuku. [lukn Kapao. PerenepaTtuBHbIi
nuki. Muaterpan Knaysmyca. AHanuTH4YeCKOE€ BBIPa)KEHHE BTOPOIO 3aKOHA TEPMOJIMHAMUKH.
Crynenn TypOMHBI M  KOMIIPECCOpa, 3KEKTOPbI, COIJIa; AHAIW3 BBICOKOTEMIIEPATYPHBIX
TEIJIOBBIIEIIAIOIINX 51 TEIJIOUCIIONB3YOIIUX ycTaHOBOK Bogasuoi map. IIponecc



napooOpa3oBaHus B p-V -quarpamme. OnpesnerieHrue mapameTpoB COCTOSIHHSI BOJISIHOTO Tapa.
[Tpouecchl U3MEHEHHsI COCTOSIHMS BOSHOTO napa. [Iporeccsl ucTedYeHHs U IPOCCETUpPOBAHUS
napoB u ra3oB. OmpeneneHue pabOThl, CKOPOCTHM M pacxoja ra3a B IMPOLECCE HCTEUCHHS.
JleficTBUTENBHBIM  MpoOLlECC MCTEUYEeHUsS MapoB U razoB. [[poccenupoBaHue HapoB U Ta3oB.
XapaKTepI/ICTI/IKa OCHOBHBIX TCIUIOBBIX IIPOLCCCOB B XUMHYECKOU TexHoaornu. OCHOBBI
TEPMOJMHAMHYECKOr0 aHajlh3a TeIUIOBbIX MpoueccoB. Kputepun 3¢ heKTHBHOCTH TEIIOBBIX
MpOLIECCOB.  DHEpPrusi M  HKCEPrusi MOTOKOB  BEIIECTBA. TennoBbie OanaHCh
TEIUIOMCIIONB3YIOUINX — YCTaHOBOK. [IpunoskeHue mepBoro 3akoHa TepMoOIWHAMUKU. Pacuer
9KCepruu moToka BemecTBa. Jkcepreruueckuid KT/, [ukmmueckue mpoieccsl mpeoOpa3zoBaHus
TEIUIOTHl B paboTy; TEIJIOCUJIOBBIE YCTAHOBKH, XOJOJIWJIbHBIE MAIMHBI, TEIJIOBbIE HACOCHI.
3H€pI‘OTeXHI/I‘ICCKI/Ie arperarsl.

Cnucok eonpocos 011a IK3amMeHa Hno Oucuunﬂune «Tennosvle npoueccel u azpezambsl 6
MexXHOo102uU 6bICOKOmMeEmMnepamypHslX HeEMEMA/UIUUECKUX Mamepuailoes)

XapakTepuCTHKAa OCHOBHBIX TEIUIOBBIX IIPOLIECCOB B XMMUYECKON TEXHOJIOTHU.

OCHOBBI TEPMOJMHAMUYECKOTO AHAJIM3a TEIUIOBBIX IPOLIECCOB.

Kputepun 3)(eKTHBHOCTH TETUIOBBIX MPOIIECCOB. DHEPTHS U IKCEPTHs IOTOKOB BEIIECTBA.

TernioBele OalaHChl TEMJIOUCIIONB3YIOIIUX YCTAHOBOK.

[TpunoxeHne nepBoro 3aK0Ha TEPMOJIUHAMUKH.

Pacuer sxceprun mnotoka BemiectBa. Jxcepreruueckuii KI1JI.

[{ukmudeckre Mpolecchl MpeoOpa3oBaHUs  TEIUIOTHI B paboTy; TEIUIOCHIIOBBIC
YCTaHOBKH, XOJIOAWIbHBIE MAIIIMHBI, TEIIJIOBBIE HACOCHI.

DHEProTeXHUYECKHUE arperarsl.



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHsI POMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJITATOB O0OYUYCHHS M0  AUCIUILTUHE
(MoyITI0) 32 OTpeIeICHHBIN Mepruoa 00yUeHHUs (CEMECTP) U MPOBOAMUTCS B (hOpME dK3aMEHA.

JlaHHBIN pa3Aesn COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemsle pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi POBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOHN aTTECTAINH, I0KA3ATEeIN U KPUTEPHUH OIICHUBAHMSI.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMC)KyTO'lHOﬁ aTrecramum:

Kon
WHIUKaTOpa

Nuaukatop JOCTHXKEHUS] KOMIIETCHIUN

OneHouHbIe CpeCTBA

IIK-1 - Cnoco0eH BBINOJIHATH MPOU3BOJACTBCHHBLIC 3a/1a4YM B TEXHOJIOI'HYECCKHUX MOAPAZACICHUAX OIHECYIIOPHOI'O NIPOU3BOACTBA

IK-1.1

OreHMBaeT MapaMeTpbl U PEXUMBI B
OCHOBHBIX U BCIIOMOT'aTeJIbHBIX MPOIECCax
OTHEYIIOPHOI'O IPOM3BOJCTBA U
KOPPEKTHUPYET MPOLECCHl IPOU3BOJCTBA
OTHEYIIOPHOH MPOAYKLINN

Teopemuueckue eonpocui:
3aKOHbBI TEPMOJUHAMUKY /111 OTKPBITBIX CUCTEM; aHAJIM3 OCHOBHBIX IPOILIECCOB B
OTKpBITBIX cucTemax. OOmuMe TOHATHS M ompeneneHus. TepMoanHaMHuYecKas
cucrema. OCHOBHbIE TapaMeTPbl COCTOSIHUS ra30B. TerI0eMKOCTh U1€aIbHbIX Ta30B.
IlepBbii 3ak0oH TepMOAWHAMUKHU. lIoHATHE O  BHYTpEHHEW  DJHEpPrUM  rasa.
Onpenenenue paboThl raza NpU €ro PacUIMPEeHUU. AHAJIUTHYECKOE BBIPAKEHUE
IIEPBOT0 3aKOHA TEPMOJUHAMHUKU. DHTPOIUS UACAIbHOTO raza. YacTHbIE IPOLECCHI
W3MEHEHUs COCTOSHMS ra3oB. [oimMTponHsblii Iponecc HW3MEHEHHUs COCTOSIHUS Ia30B.
Bropoii 3akoH tepmoauHamuku. [lukn Kapao. Perenepatusnelii nuki. MaTerpan
Kiayznyca. AHanmuTnueckoe  BBIpaKE€HHE BTOPOIO 3aKOHA TEPMOAMHAMHKH.
Crynenn  TypOMHBI U KOMIIpECCOPA,  DKEKTOpBbI,  COIUIA;  AHAJU3
BBICOKOTEMIIEPATYPHBIX TEIUIOBBLACIAIONIMX M TEIUIOMCHOJIB3YIOIMINX YCTaHOBOK
Boasnoit map. Ilpomecc mapooGpaszoBanust B p-V -auarpamme. OmnpeneneHue
IapaMeTpoB  COCTOSHMS ~ BOASHOTO Imapa. IIpomecchl W3MEHEHUs COCTOSHUSA
BoJsHOro mnapa. Ilpomeccel UCTEYeHMS M OPOCCEIMPOBAHUSA IApOB W Ta30B.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

Omnpenenenne  pabOTBl, CKOPOCTH M pPAacXoAa rasa B IPOLECCE  HCTCUCHHS.
JlelcTBUTENBHBIN IpOLIECC UCTEUEHUs MapoB U ra3zoB. J[poccenupoBaHue mapoB U
razoB. XapaKTEpUCTHMKAa OCHOBHBIX TEIJIOBBIX IIPOLECCOB B XUMHYECKOH
TexHOJoruu. OCHOBBI TEPMOJUHAMHYECKOTO aHaliM3a TEIUIOBBIX  IPOIIECCOB.
Kputepun >QQPeKTHBHOCTH TEMJIOBBIX MPOLECCOB. DHEPIUs M IKCEPTHsi MOTOKOB
BelecTBa. TeruioBble OajaHChl TEIIOMCHOIB3YIOIIMUX ycTaHOBOK. [Ipunoxkenue

IEepBOTO 3aKOHA TCPMOAWMHAMHKHU. Pacuer 9KCCpruun IIOTOKa BCIICCTBA.

Okcepreruueckuit KITJ. I{uknuueckue mporeccsl Mpeodpa3oBaHUs TEIUIOTHI
paboTy; TEMIOCUIIOBBIE YCTAHOBKH, XOJIOIUJIbHBIC MAIIIMHBI, TETJIOBBIE HACOCHI.

Jlomawnee 3a0anue Nel «Pacuem zopeHus meepoozo monaiuea

Paccunrtarh ropeHrie TBepA0ro TOMJIUBA C JIEMEHTHBIM aHAIM30M Ha CYXYIO Maccy:
1) Onpenenuth HEOOXOUMBIN 00bEM KHCIIOPO/1a Ha TOPEHUE TBEPIOTO TOTUINBA;
2) Onpenenuts COCTaB U 00bEM MPOJIYKTOB FOPEHHs TBEPAOTO TOILIHBA;

3) Onpenenuth KaTOPUMETPUUYECKYIO TEMIIEPATyPy FOPEHHs TBEPAOrO TOIINBA.
Jlig pacueTa UCIONIb30BaTh CIEAYIOIUE TaHHBIE:

-K03(puIreHT n30bITKa BO3/1yXa;

- OTHOCHTENbHAsI BIIAYXHOCTD BO3/YyXa,;

- atMoc(pepHOE TaBIICHHUE;

- MapLUAJILHOE JIaBIECHUE BOISHOTO 1apa;

- TEeMIIepaTypa MOCTYNAIOLIET0 U3 aTMoc(hephl BO3TyXa;

- TEMIIEpPATypa HarpeBa BO3yXa;

- MUPOTEXHUYECKUH KOA(DHULIUEHT.

Jlomawnee 3a0anue No2 «Pacuem 2openus y#cuoKozo moniuea)
PaccunTath ropeHne Ma3yTa C 3JIeMEHTHBIM aHAIM30M Ha CyXYIO Maccy:
1) Onpenenuts HEOOXOAUMBIN 00BEM KUCIOPO/Ia Ha TOPEHUE Ma3yTa;

2) OnpenienanTh cOCTaB U 00beM MPOJYKTOB TOPEHUS Ma3yTa;
3) Onpenenuth KaTOPUMETPUUECKYIO TEMIIEPATypy TOPEHUS Ma3yTa.
Jlist pacdeTa HCIOb30BaTh CIEAYIONINE JaHHBIC:

B




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

-K03(HUIMEeHT N30BITKA BO3IyXa;
- OTHOCHTEJIbHAS BJIAKHOCTh BO3IyXa,
- aTMOC(epHOE J1aBIICHUE;
- MapuUaIbHOE JaBJICHUE BOJISIHOTO Tapa;
- TeMIIepaTypa MOCTYMAOUIEr0 13 aTMOC(Epbl BO31yXa;
- TeMIIepaTypa HarpeBa BO3ayXa;
- TeMIlepaTypa HarpeBa Ma3yTa,
- TEIUNIOEMKOCTh Ma3yTa,
- MUPOTEXHUUECKUI KOIPPUIHEHT.

Jomawnee 3a0anue Ne3 «Pacuem zopenus cmecu 2a306»
PaccuuTarh ropeHue cmMecH AOMEHHOI0 M KOKCOBOI0 ra3a ¢ 3aJaHHOM TeIuloToi
CrOpaHHUS:
1) Onpenenuts HEOOXOIUMBIN 00bEM KUCIIOpPOJIa Ha TOPEHUE MA3yTa;
2) OnpenienuTh coCTaB U 00bEM MTPOYKTOB FOPEHUS Ma3yTa;
3) Onpenenuth KaTOPUMETPUUECKYIO TEMIIEPATyPy TOPEHUS Ma3yTa.
Jliig pacueTa HCIONIb30BaTh CAEAYIOLIUE TaHHBIE:
-K03(p HUIMEHT U30BITKA BO3TyXa;
- OTHOCHUTENbHASI BIIAXXHOCTh BO3/YyXa;
- aTMOC(EepHOE JaBIICHUE;
- MapIUaJIbHOE J1aBJICHUE BOJSHOTO I1apa;
- TeMIiepaTypa HOCTYNAIOLIEro U3 aTMOC(ephl BO3IyXa;
- TEMIIEpaTypa HarpeBa BO3/1yxa;
- TeMIiepaTypa HarpeBa MasyTa;
- TEIJIOEMKOCTh Ma3yTa;
- MUPOTEXHUYECKUN KOAD(HULIUEHT.




0) Ilopsimoxk npoBedeHHs] TPOMEKYTOUHOM AaTTeCTalMH, IMOKA3aTeJM W KPUTePUHU
OlLleHUBAHUS:

[Tpomexxyrounast arrectanusi 1mo AucuuiUiMHE «TeraoBble NpPOIECCH M arperarsl B
TEXHOJIOTMH BBICOKOTEMIIEPATypPHBIX HEMETAIITMYECKIX MAaTePHaIOB) BKIIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOUIMMUCS 3HAHUHN, U MPAKTHYECKHUE
3aJ]aHusl, BBISBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHHI U BIIAJCHUIA, TPOBOAUTCA B popme
9K3aMeHa. DK3aMeH 110 JaHHOH JUCHUIUIMHE TPOBOIUTCS B YCTHOM (popMe MO SK3aMEeHAITMOHHBIM
ousietaM, KaXIbl M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAaKTHUECKOE
3a/laHue.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00yJaroLIMiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOT0 MaTepuaa, CBOOOIHO BBIIOTHSAET MPAKTUYECKHUE 3aaHUs, CBOOOAHO ONEpUpPYeET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «X0po1o» (4 0amia) — o0y4aromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYJHECHHUS IPU AaHATUTHIECKUX OTIEPaIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAIUH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — o0yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI JIOMYCKAIOTCS
OIIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUICs
WCIBITHIBACT 3HAUNTENbHBIE 3aTPYAHECHUS [IPU ONEPUPOBAHUY 3HAHUSIMU U YMEHUSMU TIPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HaHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCKaeT CyleCTBeHHbIEC OMMUOKHN, HE MOXKET MOKa3aTh
MHTEJJICKTYalIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «Hey/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HaAHUS Ha
YPOBHE BOCTIPOU3BEACHHS U 00BsACHEHUSI HHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYalbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.



