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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- (opmupoBaHue y OOy4alOmMUXCs YIIYyOJCHHBIX 3HAHUW TIO0 THAPOJAWHAMHUKE |
TEIJI0O-MacCOOOMEHY B IPOLIECCaX M alllapaTax XUMUYECKON M METAJUTyprHUe€CKOM TEXHOJIOTHA
uist  obecriedeHHs] TMOHMMAHMs CYIIHOCTH SIBICHUH, HaOiojalomuxcs B Ipoleccax U
000py/IOBaHWY, TIPU PEIICHWU CTAaHAAPTHBIX 3a7ad W MpodJieM B xone MpodecCHOHATBLHOM
JESTEIbHOCTH.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

Hucuunmua Ilpomecchl W anmapaThl B XHUMHYECKOW W METAUIypruyecKou
NPOMBIIIJICHHOCTH BXOAUT B 00s3aTeNbHYI0 YacTb y4eOHOro IulaHa oOpa30BaTeIbHOM
MPOTPAMMBI.

JUis  w3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hopMHEpOBaHHEIC B PE3YyJIbTATE H3YUCHUS AUCIUTLIINH/ TPAKTHK:

bazoBble 3HaHUS MO QU3HKE, XUMUH, (PU3HUECKON XUMHUH, TEPMOTUHAMUKE, XUMUYECKOM
TEXHOJIOTMM W METAUIyPrHYeCKUM TIpoleccaM B 00beMe IMOATOTOBKM OakajgaBpa I10
TEXHUYECKUM HaIPaBJICHUSIM.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

Cucremsl yripaBiIeHUs XUMUKO-TEXHOJIOTUYECKUMHU MTPOLIECCAMHU

[IpuMeHeHue TOIIMBA B METAJLTYPrUYECKOM IMPOIIECCE

VYnaBnuBaHue, nepepadoTKa U UCIOJIb30BAHUE MPOMBIIIIJICHHBIX Ta30B

[TonroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbrare ocBoenust aucuuianHbl (Moayist) «IIponeccsl u anmnapaTrsl B XUMHUYECKOM
U METaUIypruyeckoi IMPOMBIIUICHHOCTH» OOYyJarolMics JOJKeH o0lajarh CielyroluMU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeHn pemiaTh MpOU3BOACTBEHHBIE U (WJIM) UCCIEAOBATEIbCKUE 3a]]aui, HA OCHOBE
GyHIaMEHTAIbHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIlK-1.1 Pemaer npodeccronansubie 3aaun B 00J1aCTH METAJUTYPTHH U TIPOILIECCOB
METAIII000pa0O0TKH, UCTIOIB3Ysl D yHAaMEHTAIbHbIC 3HAHUS

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMu pelIeHHs UCCIIEOBAaTEeNbCKUX 33a/1ad B
MPEeIMETHOM 00JIACTH METAJITYPIUU M METAJNIOO0PAa0OTKHI

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHBIE MEXKIAUCUMIUIMHAPHBIE 3HAHUS IS

PCIICHHUA 3a1a4 B HpO(bCCCHOH&J'IBHOI’I JCATCIIbHOCTHU




4. CTpyKTypa, 00b€éM U coepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

YUCJIC:

— KOHTakTHas padora — 51,1 akaj. 4acos:
— aynutopHas — 48 akaj. 4acos;
— BHeaynuTopHas — 3,1 aka. yacos;

— caMocTosTeNbHAs pabota — 21,2 aka. 4yacos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast = =
o | wouraxTHas pabora E 3 ®dopma TeKyIero
=
B B aKaJ. Jyacax 3} By, KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S A . P Kon
S 3 © | caMOCTOSITENBHOW | ycneBaeMOCTH U
JIUCIUILIAHEI 3 = . | xomnerennuu
@) g £ padoThI TIPOMEKYTOYHOM
na0. | mpakr. | 5 &
Jlek. = aTTecTaluu
3aH. 3aH. | Q =
1. Paszgen 1
CamocrosrensHoe | YcTHbII onpoc —
1.1 Obmme cpenieHns u n3ydyeHue yuyeOHoll | Oecena, ceMuHal
KJIacCU(pUKAIHs TPOIIECCOB qu Ha 3;017[ Z[I/I(;I( coust P OIIK-1.1,
U anmapaToB Xumuueckoi| 1 1 1 2 Te );T o - ezeHzauHﬂ’no OIIK-1.2,
" METaJUTypPTUYECKOH PATYDEL, P OIlK-1.3
o MOATOTOBKA JUTEPATypPHBIM
TEXHOJIOTHIA.
Mpe3eHTaIUN HCTOYHUKAM
HWroro no pazgeny 1 1 2
2. Pasnen 2
2.1 T'mppomexaHH4ecKue CamocrosTensHOe | YcTHbIN onpoc —
nporieccel.  TexHuyeckas n3yueHue yueOHo# | Oecena, ceMuHap — OTK-1.1
TUJIpaBJINKA 1 Hay4YHOU HUCKYyCCHUS o
AP : 1] 1 1 2 Y JIHCKYCOHA, OINK-1.2,
THIPOCTATHKA, JIUTEPATYPHI, MPE3CHTAIUs IO OTIK-1.3
NIpUMEHEHNE OCHOBHOI'O MOJIrOTOBKA JIUTEPATYPHBIM '
3aKOHA THIPOCTATHKH. Mpe3eHTaINN HCTOYHUKAM
Hroro no pazneny 1 1 2
3. Paznmen 3
3.1 OcHOBHBIE 3aKOHBI CamocrosrensHoe | YeTHBIH onpoc —
THIPOIUHAMUKHY, PEXKUMBI u3ydyeHue yueOHoii| Oecena, ceMUHap —
JIBIDKEHUS JKHJIKOCTH, W Hay4HOU JICKYCCHUS, OIIK-1.1,
ypaBHEHHE Bepnymm.| 1 2 8 4 JIUTEPATYpBI, poBepKa OIIK-1.2,
I'mapasnuueckue BBIIIOJTHCHUE BBIITOJTHECHUS OIIK-1.3
COHpOTHBHCHI/Iﬂ u pacqu I/IHJII/IBI/UIyaHI)HOF o I/IHJII/IBI/IllyaHbHOFO
TpyOONPOBO/IOB. 3a1aHNs 3aJaHus
Wroro no pazneny 2 8 4

4, Pasznen 4




CamocrosiTenbHOE
n3yueHue yuyeOHou

YcrHBI ompoc —
Oecena, ceMuHap —

4.1 [lepemenienne 1 Hay4HOH UCKYCCHS OIK-1.1,
>1<.1/1 KOCTeM HaCFZ)CLI . 4 8 4 TTHTCPATYPRL. HH 01}3/e Ka. OIK-1.2,
A ’ ’ Brinonnenne POBCp OIIK-1.3
YHIUBHIYATBHOTO
MHIUBHAYAJIBHOT O
3a1aHMs.
3aIaHusI
HUroro no pasaeny 4 8 4
5. Paznen 5
CamocrosTenpHOe .
- | VYcrnsrii onpoc —
n3ydeHue yueOHoH
N Gecena, ceMuHap —
5.1 TeruioBble MPOLIECCHI, U HAYYHOU OIIK-1.1,
JIACKYCCHSL.
TEMJI000MEHHBIE alapaThl 2 8 2 JIUTEPaTypBhL. OIIK-1.2,
u ux B lposepka OIK-1.3
pacuer. BIOJTHEHHE .
MHIUBHAYAJIHHOTO
MHIUBHIYATBHOT O
3a/1aHMs.
3aIaHusI
Wroro no pasneny 2 8 2
6. Paznen 6
CamocrosrensHoe | YcTHbII onpoc —
6.1 DKCTPaKIUOHHBIE n3yueHue yueOHol | Oecena, ceMuHap — OIK-1.1
anmaparbl JUIsl SKCTPAKIUH 2 2 2 U HAY4HOH JIACKYCCHS, OHK-1.2]
u3 TBEPABIX Ten TUTEepPaTypHl, TIpEe3eHTANHNS 110 OHK-l. 3‘
(BBIIIETAYMBAHUS ). MOJIrOTOBKA JUTEpaTypHBIM '
IIpe3eHTaluu HACTOYHHKAM.
Wroro no pasneny 2 2 2
7. Paznen 7
CamocTtosTenpHOe | Y CTHEI orpoc —
7.1 YcrpoiicTBo n3yueHue yueOHol | Oecena, ceMuHap — OIK-1.1
azcopbepoB M CXEMBI 2 2 2 U Hay4yHOU JUCKYCCHS, OHK-l-Z‘
ancopOIMOHHBIX TUTEPaTypPHI, TIpEe3eHTANHS 110 OHK-l' 3'
YCTaHOBOK. MOATOTOBKA JUTEPATyPHBIM '
IIpe3eHTaluu HCTOYHHKAM
HWroro no pazaeny 2 2 2
8. Paznen 8
CamocTtosTenpHOe | Y CTHEIH ompoc —
u3y4yeHue yueOHoii| Oecena, ceMuHap —
8.1 HonooOMeHHbIC M - yH0171 ZIL/IC’K st P OIIK-1.1,
npotecch u 2 2 | 32| EEOY e | OIK-12,
HMOHOOOMEHHHKH. PATYPEL, P ! OIIK-1.3
MIOJTOTOBKA JATEPaTypPHBIM
Npe3eHTALuU HUCTOYHUKAM
HWroro no pazaeny 2 2 3,2
Hroro 3a cemectp 16 32 21,2 DK3aMeH
Uroro no pucnumiuze 16 32 21,2 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaguuuoHHBIE OOpa30BaTEIbHBIC TEXHOJOTMH OPHEHTHPYIOTCS HAa OPraHU3alUio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTEeIbHOE W3JIOKEHHE MaTepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha npakTuueckoM 3aHATHHM ceMHHap — Oecela mpenojaBaTelss W CTYIEHTOB,
o0CyXJIeHHE 3apaHee IOJArOTOBJIEHHBIX COOOLIEHMM MO Ka)kJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€/IMHBIM JUIsl BCEX NepeYyHEM PEKOMEHIyeMOH 00s13aTeIbHON U TOTIOJIHUTEIBHOM JTUTEPATYPBI.

- [IpakTHueckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

2) NHTepakTUBHBIC TEXHOJOIMH — OpPraHU3alus 00pa30BaTeIbHOrO MpoIlecca, KoTopast
IperonaraeT akTUBHOE U HEJIMHEHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsny co
CHEeLMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TakOro  poja  IPUHIUI  MHTEPAaKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOJPAa3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOILEHHS B X0Jie 00pa30BaTeIbHOIO
npolecca 1, Kak cieicTBue, (opMUpoOBaHUE caMOpa3BUBAIOLIEICS NHPOPMAIMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-nuckyccusi (Ha NPaKTHUUECKUX 3aHATHUSIX) — KOJUIEKTUBHOE OOCYKIEHHE
KaKoro-mbo CIOPHOTO BOIIpOCa, MPOOJIEMBI, BBISBIEHHUE MHEHUH B Ipymne (MeXIrpyrnmnoBoi
JIAAJIOT, TUCKYCCUS KaK CTIOP-AHAaJIOT).

3) HHbopManMOHHO-KOMMYHHKALMOHHbIE  00pa3oBaTelbHbIE  TEXHOJOTUH  —
opranusaius o0pa3zoBaTeIbHOTO MPOLEcca, OCHOBaHHAsI HA IPUMEHEHUH CIEUAIU3UPOBAHHBIX
IPOrPaMMHBIX Cpell M TEXHUYECKHX CpPEICTB paboThl ¢ uHpopmanuen. Popmbl yueOHBIX
3aHATHIM:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEPKAHUS COMPOBOXKAAETCA IMpe3eHTaluei
(1emMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTAaBICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUAEOMaTEPUaIoB).

- IlpakTnueckoe 3aHsATHE B (hopMe Npe3eHTalMu — MPEJCTaBICHHUE pPE3YIbTaTOB
MPOEKTHON WJIM MCCIIEI0BATENbCKONW AESTENHOCTH C MCIOIb30BAaHUEM CIHEIUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxenuu 1.

7 OueHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecneueHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypa:

1. ®u3uKo-XUMHYECKHE OCHOBBI MPOIIECCOB TEIIOMaccooOMeHa: YdeOHoe mocodue /
Apxunos B.A. - Tomck: U3n-Bo Tomckoro nonurex. yHuepcurera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Texkcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. [Iporecchl 1 anmapaThl XUMHYECKON TEXHOJIOTHH B TEXHUKE 3AIUTHI OKPYKAIOIIeH



https://new.znanium.com/catalog/product/673007

cpenpl: Yueonoe nocobue / K.P. Tapannesa, K.B. Tapannes. - Mocksa : HUI] UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beiciree obpazoBanue: bakamaBpuar). () ISBN 978-5-16-009258-4 -
Tekcer : anekrponnsiii. - URL: https://new.znanium.com/catalog/product/429195 .

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Pacuer oOopymoBaHus yd4acTKa MOJOTPEBAa HUCXOIHOM CMECH PEKTH(PHUKAIUOHHOM
YCTaHOBKHM [DJeKTpOoHHBIH pecypc]: ydeOHoe mocodue / M.B.Ilyouna, E.C.Maxorkuna. —
Marnautoropck: ®I'bOY BO «MI'TY um. I''M. HocoBay, 2019. — 51 c. — Pexxum moctyma:
http://magtu.ru:8085/marcweb2/Found.asp — 3arJ. ¢ TUTYIL. SKpaHa.

2. KoHCTpyupoBaHUe U pacyueT JIEMEHTOB XUMUYIECKOro obopyaoBanus: yueonuk / M.1.
[Tonukapos, C.W. [Tounkapos. - Mocksa : Anbsga-M, 2010. - 382 c.: mi.; 60x90 1/16. (neperuiet)
ISBN 978-5-98281-174-5 - Tekct : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/document?id=2776 .

3. HenuueitHble HecTallMOHAapHbIC 3 PEKThI B POIIECcax Maccomnepenoca: MoHorpadus /
['epmanos B.1O., 'apmamos C.U. - Poctos-Ha-/lony: U3znatensctBo FODY, 2014, - 114 ¢. ISBN
978-5-9275-1232-4 - Tekcr : 3JICKTPOHHBIMN. - URL:
https://new.znanium.com/catalog/product/552325 .

4. Teopernueckue ocHOBBI TeruiorexHuku/JIsmkoB B. U. - Mocksa : KYPC, HUIL]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (Ileperér) ISBN 978-5-905554-85-8 - Tekcr :
snekTponnsii. - URL: https://new.znanium.com/catalog/product/496993 .

B) MeToauyeckue ykasaHus:

1. Kuneruka CymIKd TBEpAbIX MaTepuasioB: MeTona. yKa3zaHUs 1O JUCIUILIUHE
«MaccooOMeHHBIE MTPOIECChl XUMUYECKON TexHonorum». Marauroropck: ®I'bOY BO «MI'TY
nm. I'.'M1.Hocosa, 2019. 10 c.

2. Pacuer 00OpynoOBaHMS ydacTKa IOAOTPEBAa HMCXOJHON CMECH PEKTUPUKAIMOHHON
YCTAaHOBKU [DJIeKTpOHHBIH pecypc]: ydeOnoe mocobue / M.B.Ilybouna, E.C.MaxoTkuHa. —
Marauroropck: ®I'BOY BO «MI'TY um. I''. HocoBa», 2019. — 51 c¢. — Pexum mocryma:
http://magtu.ru:8085/marcweb2/Found.asp — 3ari. ¢ TUTYJL. 3KpaHa.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue [10 Ne norosopa Cpoxk neiicTBHS TUIEH3UH
MS Office 2007 |, 135 o1 17.09.2007 GecCpOTHO
Professional

7Zip cB000THO pacnpocTpansemoe [10 0OECCPOYHO

FAR Manager cB00OOHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika
OnekTpoHHas 0a3za MepHoIUYecKuX u3maHuii East View
Information Services, OO0 «MBHC»
HannonaneHas MH(OPMaLMOHHO-aHAIUTHYECKast

cucteMa — Poccuiickuii MHIEKC Hay4HOTO IIUTUPOBAHHS
(PUHII)

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp

Nudopmanmonnas cucrema - EnquHoe okHO gocTyma K

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



https://new.znanium.com/catalog/product/429195
http://magtu.ru:8085/marcweb2/Found.asp
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://new.znanium.com/catalog/product/496993
http://magtu.ru:8085/marcweb2/Found.asp
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

denepanbHOE TOCYJIapCTBEHHOE

OI0KEeTHOE yapexaenne|URL: http://www1.fips.ru/
«DenepabHBIN HHCTHUTYT
Poccuiickas lN'ocynapcTBeHHas

https://www.rsl.ru/ru/4readers/catalogues/

oubimoreka. Karamsoru
DNEeKTPOHHBIE PECypCchl OMOIMOTEKU
MI'TY um. I''1. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MartepuanbHO-TeXHUYECKOE 00ecreueHre IMCIUIUTMHBI BKIIIOYAET:

VY4eOHble ayqUTOpPUM [UIsl IPOBEACHUS 3aHITUH JIEKIMOHHOro Tumna. OcHalleHue:
MynbsTUMeIHIHBIE CPE/ICTBA XPAHEHHUS, IEPEAAaYuu U MPEACTaBIeHUs UHPOPMALIUHU.

VY4eOHble ayAuTOpUM JUIsl TPOBEAEHUS IPAKTUUYECKUX 3aHATUN, TpYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTalllH.
OcHnaiuenue: Jlocka, MyJIbTUMEIUMHBIN IPOEKTOP, IKPAH.

[Tomemenuss  nas  caMOCTOSTENbHOM — paboTel  oOyuaromuxcs.  OcHaiieHue:
[epconanbubie KoMIbloTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
3NEKTPOHHYIO0 UH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[lomemienne [1s1 XpaHeHUs U NPOPUIAKTUUECKOTO OOCIY)KHBAaHUS  y4eOHOro
obopynoBanus. Ocnamenue: [llkadpr m1s8 xpaHeHus y4yeOHO-METOAMYECKON JAOKYMEHTAIIUH,
yu4eOHOro O0OpyIOBaHUS W Y4eOHO-HATVIATHBIX IMOCOOWH, WMHCTpyMEHTBI [UIsi pEeMOHTa
71a060paTOPHOTO 00OPYAOBAHHUS.


http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

Ipuioxenne 1

Y4eOHO-MeTOoANYEeCKOe o0ecTieyeHHe CAMOCTOAITEILHOIH padoThl 00y4YaroIMXcst

[To mucummune «lIpomecchl ©  ammapaThl B XHMHYECKOM MW METATyprHYSCKON
MPOMBINIICHHOCTH» TIPEIyCMOTPEHA AayAWTOPHAs W BHEAYAUTOPHAs CaMOCTOSITeNbHAas padora
oOydJaronuxcs.

AynutopHas ¥ BHEayIUTOpHAs CaMOCTOSITENIbHAas paboTa CTYAEGHTOB TIpeIoJiaraet
MOJIFOTOBKY K YCTHBIM OIIpocaM — OeceaM IO JINTePaTyPHBIM MCTOYHHUKAM W WHJIWBHYaIbHBIM
3aJIaHUsIM TI0 PA3JIMYHBIM pacuéraM Ha MPAKTHUECKUX 3aHATHUSX.

Ilpumepnslii_nepeuenv 60npocos 01 YCHHbBIX ORPOCO8-Oeced no memam (IK3aMeHa),
CEMUHAPOB-OUCKYCCUIL:

- Obwue ceéedenus u Kiaccugukayus npoyeccos u annapamos XUMU4ecKkol u Memaiiypeuieckou
MexXHOI02UI.

- lTuopoounamuxka u euopoounamuveckue npoyeccol. (OCHOBHbIE YPABHEHUS OBUNCEHUS.
arcuoKocmeti, 2UOPOOUHAMUYECKAs CMPYKmypa nomokos. luodpasiuveckue conpomusieHus u
pacuem mpybonpogooos.

- Ilepemewenue srcuoxkocmeil. Hacocwi: nopuwinegvle u yenmpoobesicnvle. Koncmpykyuu Hacocos
00BEMHDBIX, 0CEBbIX U CIPYUHDBIX.

- Tennosvie npoyeccovl, menioodMeHHble annapamol U UX pacdemn.

- Yempoiicmeo adcopbepos u cxemvl adcopoOyuoHHbIX YCMAHOBOK.

- HoHoobmenHble npoyeccvl U UOHOOOMEHHUKU.

IK3ameHauuonHble 60NPOCHL
1. Krnaccudukanus OCHOBHBIX IPOLECCOB M aNlapaToB XMMHMYECKOM M MeETaITypruyeckoi
MPOMBIIIJICHHOCTH.
2. AHanIM3 1 pacyeT TEXHOJOTHYECKOW anmapaTypebl.
3. O011Me MoJ0XKEHHsI O COCTABICHUN MaTepHaIbHBIX U TETIJIOBBIX OATaHCOB.
4. OcHOBHOE ypaBHEHHUE THIPOCTATUKHU U €T0 IPUMEHEHHUE.
5. OCHOBBI THJPOAMHAMUKH. Y PaBHEHUE HEPA3PBIBHOCTH MOTOKA.
6. OCHOBHBIE KPUTEPUHU TUIPOIMHAMHIECKOTO TIOT00NS.
7. Pe:xuMbl ABUXKEHUSI AKHUJIKOCTH.
8. YpaBHeHnue bepHyu TS MICaTBHBIX U PEATTbHBIX JKHIKOCTEH.
9. IloTepu Hamopa 1 UX pacyeT B 3aBUCUMOCTH OT PEKUMOB JIBHXKEHUS JKUIKOCTH.
10. MecTHBIE CONPOTHBIICHHSI IOTOKAM H pacyeT TPyOOIPOBOIOB AJIsi TPAHCIIOPTA JKUIKOCTEH.
11. Mepememnienue xxuakocteit. Hacocsr.
12. TlopirHeBbIE HACOCHI.
13. LlenTpOOE)KHBIE HACOCHI.
14. KpaTkas xapaKTepuCTHKa TETNIO0OMEHHUKOB: IOBEPXHOCTHBIE M CMELICHHUSI.
15. KoxyxoTpyOHble  TEIUIOOOMEHHHMKM: KOHCTPYKLHS M  HEJOCTaTKHM  OJHOXOJIOBBIX
TEMI1000MEHHUKOB.
16. MuoroxomoBble Tern000MeHHUKH. TermmoooMenHuku ¢ U-00pa3HbIMU TpyOKamH.
17. OcHoBHBIE CLIOCOOBI YBETNYEHHSI HHTEHCUBHOCTH TEIIOOOMEHa.
18. CpaBHuTenbHas XapaKTepUCTHKAa TEIUIOOOMEHHBIX ammapatoB. Ilopsgok — pacuera
TETJI000MEHHBIX aIMapaToB.
19. OcHOBBI TEMIOBOTO pacueTa peKynepaTopoB.
20. OCHOBBI TEIIOBOIO pacyeTa pereHepaTopos.
21. Ilosicaute cxemy pabOThl SKCTPAKIMOHHBIX AalapaToB C HEMOABIKHBIM CJIOEM TBEPAOIo
MaTepuaia, UX JJOCTOMHCTBA U HETOCTATKH.
22. TlosicHute cxemy pabOThl HENPEephIBHO JAEHCTBYIOUIMX OSKCTPAKIMOHHBIX alMaparoB C
MeXa-HUYEeCKUM MepeMeIMBaHUEM, UX TOCTOMHCTBA U HEJOCTaTKH.
23. Tlosicuure cxemy pabOThl SKCTPAKIIMOHHBIX allapaToOB CO B3BELICHHBIM (MJIM KUITAILIMM) CIIOEM,
UX TOCTOMHCTBA U HEJOCTaTKH.




24. TlosicHATE OCHOBHBIC XapaKTEPUCTUKU ajacopOeHTOB. KpaTko oxapakrepusyiiTe BUIbBI
MPU-MEHSAEMBIX B XUMUYECKON TEXHOJIOTUN aICOPOCHTOB (aKTUBHBIE YT, CUJIUKAreu, Ee0IU-Thl,
VOHHUTHI).

25. Kakue MeTo1pl AeCOpOIMU U 1eCOPOUPYIOITUE areHThl IPUMEHSIOT B XUMUYECKOW TEXHOJIOTHH?
Kak npoBoJsT pereHepaiuo akTUBHOIO yIJIsl U IEOJUTOB?

26. Iloscuute cxeMy paboThI aICOPOEPOB C HEMOABHKHBIM CIIOEM MOTJIOTUTESL.

27. losicuute cxemy paboThl a1cOPOEPOB C IBHKYIIUMCS CIOEM MOTIIOTHTEI.

28. Iloscuute cxeMy paboThl aICOPOEPOB C KUIISIIUM CIOEM MOTIOTUTEIS.

29. Kakue mporeccsl OTHOCAT K HOHOOOMEHHBIM, B YeM WX OTJIMYHE OT OOBIYHOM ajicopOuuu, u rae
ux npumeHsoT? KpaTko mnosicHUTE cXeMmy YCTpOWCTBa M pabOThl MOHOOOMEHHOH YCTaHOBKHU
NEepUOINIEcKOro feiicTBusa. Kak MOXHO MHTEHCH(PHUIMPOBATH paboTy HOHOOOMEHHBIX YCTaHOBOK?

Ilpumepnbslii nepeuenb 60NPOCO8 01 NPe3eHMAUUN NO MmeMam
- [lepemewenue scuoxocmeti. Hacocwi: nopuinesvie u yenmpobesicnvle. Koncmpykyuu Hacocos
00BEMHDBIX, 0CEBBIX U CIPYUHDBIX.
- Tennoobmennvle annapamsl pa3iuiHOU KOHCMPYKYUU U NPUHYUNOG OeliCIEUsL.
- Yempoiicmeo adcopbepos u cxemvl adcopOyuoHHbIX YCMAHOBOK.
- Honoobmennwvie npoyeccol u UOHOOOMEHHUKU.

Ilpumepnsle 3a0anus no memam ciedyiouux NPAKMu4ecKux 3aHaAmuil
1. Pacuem cmanoapmnozo KoxicyxompybHo2co meniooOMeHHUKa Ol npoyecca Hazpesa UcXoOHOU
cMecu peakmopHoU YCMAaHo8KU.
2. Ilpumenenue OCHOBHLIX YpaBHeHUl 2UOPOOUHAMUKU OJisL pacyéma 000py008aHUs. YHACMKA
no0ozpesa UCXoOHoU cmecu OJisl peakmopd.
3. Uzyuenue cxemvl peakmopHOU yCMAHOBKU C YYACMKOM N0002Pe8a UCXOOHOU CMecU U onpeoeieHue
ee (PUBUKO-XUMUUEeCKUX XAPAKMEePUCMUK.
4. Onpeoenenue napamempos mpyoonposooa u 000py008aHus yiacmka no0ocpesa UCXO0OHOU CMeCU
PEaKmopHOU YCMaHOBKU.

1O _MEenio8oMy U 2uopasiuieckomy paciemy o00opy0o8anus y4acmKa nodoepeea UcxoOHou cmecu
PEeaKmopHou YCmaHOBKU:

1. Pacuer cTaHgapTHOrO KOXXYXOTPYOHOro ammapara ajsl Ipolecca HarpeBa CMeCH I10
CJIEIYIOIIMM UCXOJHBIM JAHHBIM: HCXO/IHAsA CMECH XJIOPOPOPM - YKCYCHask KUCII0Ta; MaccoBast 10JIs
HK xnk = 0,26; pacxon cmecu G = 23300 kr/4; HavyajabHas TeMIeparypa BojasgHoro napa tlu = 160°C;
KOHEYHas TemrepaTypa BojsHoro napa tlk = 160 °C; nauanbHast Temneparypa cmecu t20 = 30°C;
KOHEYHas TeMmmeparypa cmecu t2xk =61 °C; naBnenue BoxsgHoro mnapa Pen=480000 Ila;
reoMeTpuueckasi Bbicota moabema hreom = 21 m.

2. PacueT OpMEHTHPOBOYHOIO JAMaMeTpa TPyOONpoBoAa W BHIOOpP CTaHIAPTHOTIO AMAaMeETpa
TpyOOIIpoBOJa MO CIEAYIOLIUM HCXOAHBIM JaHHBIM: HMCXOJHAs CMECh XJIOPOGOpM - YKCYCHas
kucnota; Maccoas aossg HK xg = 0,26; pacxon cmecu G = 23300 kr/4; HavaibHas TemIeparypa
BOJsTHOTO Tapa t;; = 160 °C; xoHewyHas TemriepaTypa BoOJsHOTO mapa t;, = 160 °C; HavanmpHas
TeMmneparypa cmecH tyy = 30 °C; koHeuHas TeMrepaTrypa cMecH ty, =61 °C; naBneHue BoAsSHOro napa
Psr=480000 ITa; reomeTpudeckas BpICOTa MOABEMA hreoy = 21 M.

3. Pacuér ckopocTH IBWXKEHHUS XHJIKOCTH M OIpENeleHHuEe peKuMa ee JIBMKEHHUS 110
CJIETYIOIIUM MCXOJHBIM JAaHHBIM: HCXO/IHAs CMECH XJIOPOPOPM - YKCYCHask KMCII0Ta; MaccoBast 10Js
HK x;x = 0,26; pacxox cmecu G = 23300 kr/4; HauanbHasi TEMIEpaTypa BOASIHOTO Tapa t;,; = 160 °C;
KOHEYHAas TeMIlepaTypa BOASHOTO mapa t;, = 160 °C; HavanbHas TeMieparypa cMecH tyy = 30 °C;
KOHEYHas TeMieparypa cMmecu tp, =61 °C; naBnenue BojsgHoro mapa Py;=480000 Ila;
reoMeTpuUecKasi BEICOTa MoabeMa heoy = 21 M.

4. Pacuér koad¢uimenta ruapaBIMuecKOro CONPOTHUBIEHHUS IO CIETYIOIIUM HCXOJHBIM
JTAHHBIM: MCXOJIHAsl CMeCh XJ0podopm - ykcycHas kucioTa; maccoBas noist HK x, = 0,26; pacxon
cmecu G = 23300 kr/4; HauanbHas TeMIepaTypa BOJASHOro napa ty, = 160 °C; koHeuHas Temmeparypa
BOsTHOTO Tapa ty, = 160 °C; HayanpHas Temneparypa cMmecH tyy = 30 °C; KoHeuHast TeMreparypa




cmecH ty, =61 °C; naBnenue BogsHoro napa P,,;=480000 I1a; reomeTprudeckasi BRICOTA MOABEMA hyeoy
=21 m.

5. Pacuér x02pGUIIMEHTOB MECTHBIX COMPOTHBIICHUN MO CIEIYIOIIUM UCXOIHBIM JTaHHBIM:
HCXOJIHAs CMeCh XJI0po(opM - yKcycHas kucinora; maccoBas 101 HK xy = 0,26; pacxon cmecu G=
23300 xr/4; HaYaIBHas TEMIIepaTypa BoJsSHOro mapa t;; = 160 °C; koHeuHas Temreparypa BOJIHOTO
napa ty, = 160 °C; HauanbpHas Temneparypa cMecH tr; = 30 °C; koHeuHast TeMIeparypa cMecH ty, =61
°C; naBnenue BoasHOro napa P,;=480000 Ila; reomerprueckas BeicoTa moxbeMa hyeoy = 20M.
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6. Pacuér mosHO# moTepu Hamopa B TPyOONpPOBOJAE MO CIEAYIONUM HCXOIHBIM JTaHHBIM:
MCXOJIHAsi cMeCh XJI0podopM - yKCycHas kucnota; maccoBast qoiist HK x, = 0,26; pacxon cmecu G =
23300 kr/4; HaUaIBHASI TEMIIEPATypa BOJSIHOTO mapa t;, = 160 °C; koHeuHas TeMIieparypa BOASHOTO
napa t;, = 160 °C; nHauanbHas Temneparypa cmec tyy = 30 °C; koHeuHast TeMrepaTrypa cMecH tr, =61
°C; nanenue BoasHoro mnapa P,;=480000 Ila; reomeTpuueckas BbicoTa moabema hreoy = 20 M.

Ipumepnoe 3a0anue na Pacuemno-2paguueckyro pabomy:

MUHUCTEPCTBO HAYKHM U BBICIIEI'O OBPA3OBAHUS PO
OENEPAJIBHOE 'OCY AAPCTBEHHOE BIOJXKETHOE OBPA30OBATEJIBHOE
YYPEXJEHHWE BbICIIEI'O ObPA3OBAHMA
«MATHUTOT'OPCKUU T'OCY JAPCTBEHHbBIU TEXHUYECKNUN YHUBEPCUTET
M. T".1. HOCOBA»

Kadenpa meranaypruu 1 XuMHYECKUX TEXHOIOTHHA

3AJAHUE HA PACUETHO-TPAOUYECKYIO PABOTY (PI'P)
1o aucumiuivHee «lIponeccsl U anmnaparsl B XUMUYECKON U METAJUTYPrUY€CKON IPOMBILLITIEHHOCTH)

Tema: «Pacuém 060pydosanusn y4acmka nooozpeea ucxo0Hol cmecu peaKkmopHoil yCmaHo8Ku

Crynenry

Lenv pabomur:

TeroBoil U ruApaBIMYECKUN pacueT 00OpYyIOBaHHUS ydyacTKa MOJOrpeBa MCXOJHOW CMecH
PEAaKTOPHOM YCTaHOBKH.

3aoauu:
1. Pacyer cTanapTHOTO KOKYXOTPYOHOTO arnapara Jyist [Ipolecca HarpeBa UCXOIHOM CMECH.
2. Pacder ruipaBIIMYeCKUX COMTPOTUBIICHHUI B TPYOOIPOBO/IE M BEIOOP IIEHTPOOSIKHOTO HACOCA.

Hcxoonvle oannvle:

Cmech: memanon - monyon

Maccosas monst HKK x,,.,. = 0,50

Pacxox cmecu G = 27000 re/u

Hauanbnas Temneparypa BojsHoro napa t;, = 150 °C
Koneunas temmneparypa BoasiHoro napa t;, = 150 °C



Havansnas Temneparypa cmecu t,, = 25 °C
Koneunas temmniepatypa cmecu t,, =65 °C
Jasnenue BoastHoro napa P,,=480000 //a
['eomeTpuueckast BeICOTa MoabeMa N,y = 21 M

Cpok caaum: « » 20 T
PykoBoauTeNb: | nouenr, x.1.H. [llyouna M.B. /
3agaHue MOy HI: /CTYIEHT TP. /

Marnutoropck, 20

Ilepeuens pexomendyemoii numepamypol 011 evinonnenus PIP:
1. Pacyer o6opyaoBaHus y4acTKa OJOTPEBa HCXOTHON CMECH PEeKTU(UKAITMOHHON YCTAHOBKH
[DnexTpoHHBIH pecypc]: yuebHOoe mocodue / M.B.Illybuna, E.C.MaxoTkuHa. — MarHuToropck:
OI'BOY BO «MI'TVY um. I''M. HocoBay, 2019. — 51 c. — Pexxum noctymna:
http://magtu.ru:8085/marcweb2/Found.asp — 3aru. ¢ TUTYJI. SKpaHa.

2. ITaBnoB K.®., [Ipumepbl 1 3a7auul 10 Kypcy MPOLIECCOB U aIMapaToB XUMHYECKOW TEXHOIOTHH
[Tekct]. YuebHoe mocodue mist By3oB /Ilasnos K.®., Pomankos I1.T'., Hockos A.A. . -M., Jloroc,
2006, 575 c. . (Yuebouuku mns By3oB. Crer. JIuteparypa) - ISBN 5-7718-0224-9

3. NanukapoB U.N. PacuéTel ManyH u armapaToB XUMUYECKHUX IIPOU3BOJICTB U HeTerepepadboTKH
(mpumepsl u 3amaun) [Tekcr].: Yue6. mocobue mist By3oB./ IlanwkapoB M.U., Paukosckuii C.B.,
[Monukapos C.U. - M.: Ansdpa-M. — 2008. — 270 c. (VueOuuku 1 By3oB. Cren. Jlureparypa) -
ISBN

PI'P BbInonHsAeTCs: 00y4aromuMcsi CaMOCTOSITENIFHO 1101 pYKOBOJICTBOM Ipenojaasatens. [Ipu
BbimosiHeHUH PI'P oOyuwaromuiicst MOJDKEH TMOKa3aTh CBOE YMEHHE paboTaTb ¢ HOPMATUBHBIM
MaTepUaIoM U JPYTMMH JIUTEPATYPHBIMU UCTOYHUKAMHU, & TAK)KE BO3MOKHOCTb CUCTEMaTU3UPOBATh
U aHAJIM3UPOBaTh (PAKTUUECKUN MaTepral U CaMOCTOSATEIbHO TBOPUYECKH €T0 OCMBICIUBATD.

B nponecce pemenuss PI'P oOyuatomuiicss 10keH pa3o0paThCsi B TEOPETUUECKUX BOMPOCAX
TEMBI, CaMOCTOSITEJIbHO MpPOaHAIM3UPOBaTh NMPAKTUYECKUI Marepual, pa3o0parb U 0OOCHOBAThH
IIPAKTUYECKUE MTPENTIOKEHUS.

[IpenogaBarens, mpoBepuB pabOTy, MOXKET BO3BPAaTUTh €€ i1 JIOPadOTKH BMECTE C
IUCbMEHHBIMUA  3aMe4aHusIMM. CTyZIEeHT JOJDKEH YCTPaHUTh IIOJyYEHHBIE 3aMeuyaHus B
YCTaHOBJIEHHBIN CPOK, IIOCTIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCS.

PI'P nomxna 661Th opopmiieHa B cootBeTcTBUU ¢ CMK-O-CMI'TY-42-09 «KypcoBoii mpoekT
(paborta): cTpyKTypa, coiepkaHue, oOIIHe MpaBuiia BHIOIHEHUS U 0QOPMIICHHS.

IIpumep 3ananus Ha PI'P npencrasiieH Boime.


http://magtu.ru:8085/marcweb2/Found.asp

IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTAIMS UMEET IIENIbI0 ONPEICIIUTh CTETICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3yJIbTaTOB O0yUEHUS IO TUCITUTUINHE
(MomyITr0) 3a ompeeIeHHBIN epruo 00ydeHus (CeMecTp) B MPOBOAUTCS B (hopMe dK3aMeHa.

JlaHHBIN pa3aes 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 pe3yJbTarTrbl oﬁyqe}mﬂ H OLICHOYHBIC CpeacCTBAa AJS IPOBECACHUSA l'[pOMe)KyTO‘IHOﬁ arrecranmm:

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI
WHIUKaTOpa

OneHouHbIe CpeCTBA

OIIK-1 — Cnoco0eH pemiaTh NPOU3BOICTBEHHbIE U (MJIH) HCCIIEI0BATEIbCKIE 321241, HA OCHOBEe (PyHIaMEHTAJbLHBIX 3HAHUI B 00J1aCTH

MeTaJLUIypruu

OIlK-1.1 Pemaet npodeccronanbHble 331a4K B
00J1aCTH METAILTYPTUH U TIPOIIECCOB
METaI000paboTKH, UCHOIb3YS
dbyHIaMEeHTAIbHBIC 3HAHUS

Teopemuueckue 3K3amMeHayuOHHbIE 60NPOCHL:

1. Knaccugukaiys OCHOBHBIX ITPOLIECCOB U allllapaToB XMMHUUYECKOHN U
METAJITypru4ecKOi IPOMBIIUIEHHOCTH.

. AHanM3 1 pacyeT TEXHOJIOTMYECKOM anmnapaTypsbl.

. O0111e MoJOXKEHHsI O COCTABICHUU MAaTePUAIbHbBIX U TEIUIOBBIX OalaHCOB.

. OcHOBHOE ypaBHEHUE THIPOCTATUKHU U €0 IPUMEHEHHUE.

. OCHOBBI THJIPOJMHAMUKH. Y paBHEHUE HEPA3PBIBHOCTH MIOTOKA.

. OCHOBHBIE KPUTEPUHU TUIPOAUHAMUYECKOTO MOJ00uS.

. Pexumbl 1BMKEHUS KUAKOCTH.

. YpaBHenue bepHymim U1t ueanbHBIX U PEATbHBIX )KUJIKOCTEH.

. IloTepu Hanopa u ux pacuer B 3aBUCHMOCTH OT PEKUMOB JBUKEHUS KUJKOCTH.
10. MecTHbIe CONPOTUBIIEHUS TIOTOKAM U pacueT TpyOONpoBOIOB I TPaHCIIOPTa
KUIKOCTEN.

11. Tlepememenue xunkocteid. Hacocsr.

12. IlopiiHeBbIE HACOCHI.

13. LlenTpoOEKHBIE HACOCHI.

O 0 IO N = W




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

14. Kparkas XxapakTepUCTUKA TEIIIOOOMEHHUKOB: IOBEPXHOCTHBIE U CMEIIECHUS.

15. KoxyxoTpyOHbIe TENJI00OMEHHUKHN: KOHCTPYKIHS U HELOCTATKU OJJHOXO/I0BBIX
TETI00OMEHHUKOB.

16. MHOTOX0/10BbIE TeTUIOOOMEHHUKHU. TermnooomeHHnkn ¢ U-00pa3HbIMHU TpyOKaMHu.
17. OcHOBHBIE cTIOCOOBI YBEIMUEHUSI HHTEHCUBHOCTH TEIJIOOOMEHA.

18. CpaBHUTEIbHASA XapaKTEPUCTHKA TEINIOOOMEHHBIX anmnapaTos. Ilopsiok pacuera
TEIUIOOOMEHHBIX arapaToB.

19. OcHOBBI TEIIIOBOTO pacueTa peKynepaTropos.

20. OCHOBBI TEMJIOBOT'O pacueTa pereHepaTopoB.

21. Tlosicuute cxemy pabOThl HIKCTPAKIIMOHHBIX AIIApaTOB C HEMOABUKHBIM CI0EM
TBEP/IOr0 MaTepuaa, uX JOCTOMHCTBA U HEJOCTATKH.

22. Tlosicuute cxemy pabOThI HEIIPEPBIBHO JEHCTBYIONUX IKCTPAKIIMOHHBIX aIlIapaToB C
MeXxa-HUYECKUM IepEeMELIMBAaHUEM, UX JIOCTOMHCTBA U HEJOCTATKH.

23. Tlosicuute cxemy pabOThl HIKCTPAKIIMOHHBIX ANMapaTOB CO B3BELICHHBIM (MJIH
KHITSIIIMM) CJIOEM, UX IOCTOMHCTBA U HEJOCTaTKU.

24. TlosicHUTE OCHOBHBIE XapaKTEPUCTUKH aJiIcOpOeHTOB. KpaTko oxapakTepusyiTe BUIbI
MPU-MEHSAEMBIX B XUMHUECKON TEXHOJIOTUH a/1cCOPOEHTOB (aKTUBHBIE YIJIU, CUJIMKATEIIH,
L[€OJIN-Thl, HOHUTBHI).

25. Kakue MeTo/1bl IecopOIMH U JecOpOUPYIOIINE areHThl IPUMEHSIOT B XUMUYECKOU
TexHosjoruu? Kak npoBoaaT pereHepanno akTUBHOIO YISl U LIEOJIUTOB?

26. Ilosicaure cxemy paboThl aIcOPOEPOB C HEMOABHKHBIM CIIOEM MOTJIOTUTEISL.

27. Tlosicaute cxemy paboThl a1cOPOEPOB € ABHKYILIMMCS CIOEM MOTIOTHTEI.

28. Ilosicuute cxemy paboThI aIcOpOEPOB C KUMSIIUM CI0EM HOTIOTUTEIS.

29. Kaxue mporecchl OTHOCSIT K HOHOOOMEHHBIM, B 4€M MX OTJIIMYHE OT OOBIYHON
ajzicopOumu, u rjae ux npuMensror? Kparko nosicHUTe cxeMy ycTpoicTBa U paboThI
MOHOOOMEHHOH YCTaHOBKH nepuoudeckoro aeictaus. Kak MoxHO
MHTEHCU(UIIMPOBATH PAOOTY HOHOOOMEHHBIX YCTaHOBOK?
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OIIK-1.2

Brnaneer criocobamu 1 mpreMamu perieHust
UCCIIEIOBATEIbCKUX 33Ja4 B IPEAMETHOM
00acTu METAITypruu 1
METaI000pabOTKH

Ilpumepnoe 3a0anue na Pacuemno-zpaghuueckyro pabomy:
Tema: «Pacuém oobopyoosanus yuacmka nooozpesa UcCX0OHOU CMecU pPeaKmopHou
YCMAaHOBKU)
Lenv pabomui:
TemoBoil M TUApPaBIMYECKUM pacdyeT 00OpYyJOBaHMs ydacTKa MOJOTpeBa HCXOAHOMN
CMECH PEaKTOPHOI YCTaHOBKH.
HUcxoouvie dannvie:
Cwmeck: memanon - monyoin
Maccosas noist HKK x,,.,. = 0,50
Pacxon cmecu G = 27000 xa/u
Havansnas Temneparypa BoasHoro napa t;, = 150 °C
Koneunas remnieparypa BogsHoro napa t;, = 150 °C
Havansnas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmecu tz, =65 °C
Hasnenue BoasiHOro napa P, =480000 Ila
I'eomeTpuueckas BbicoTa moabeMa N,..,, = 21 m

OIIK-1.3

[Tpumensier pyHIaMeHTaIbHbIE
MEXIUCHUIUIMHAPHBIE 3HAHUS VIS
peleHus 3a1a4 B IpoQecCUOHATbHON
JEATEIBHOCTH

Ilpumepnvie npakmuueckue 3a0anun:

1. Pacuer cTan1apTHOTO KOXKyXOTpYOHOTO anmapara Jjs polecca HarpeBa CMecH 1o
CJIEYIOIIMM UCXOJHBIM JaHHBIM: UCXOAHASI CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTA;
MmaccoBas oy HK xuk = 0,26; pacxox cmecu G = 23300 kr/4; HayaJbHas TeMIepaTypa
BojsiHOTO Tapa t1u = 160°C; xoHeuHas Temneparypa BojasiHoro mapa tlk = 160 °C;
HavanpHas TemnepaTrypa cmecu t2H = 30°C; koHeuHas Temneparypa cMmecu t2x =61 °C;
nasneHue Boasaoro napa Pen=480000 Ila; reomerpuueckas BeicoTa moabema hreom = 21
M.

2. PacueT opueHTHPOBOYHOIO JUamMeTpa TpyOOIpoBoia U BEIOOp CTaHAaPTHOIO
JraMeTpa TpyOOorpoBoia MO CIEAYIOUIMM UCXOIHBIM JaHHBIM: HCXO/HAS CMECh
xyopoopM - ykcycHasi kuciora; maccoas 105t HK x = 0,26; pacxon emecu G =23300
KI/4; HavyaJbHas TeMIeparypa BOJsHOro mnapa t;; = 160 °C; koHeuHas TeMinepaTtypa
BOJSTHOTO Tapa ty, = 160 °C; HauanpHas Temneparypa cmecH ty; = 30 °C; koHeuHas
TeMiiepaTypa cMecu ty, =61 °C; napnenue BogsHoro napa P,;=480000 Ila;
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reOMEeTPHUYECKasl BEICOTA OBEMA hyeoy = 21 M.

3. Pacuér ckopocTH IBMKEHHS )KHIKOCTH M ONIPEICIICHUE PEKUMa €€ IBHXKCHHS T10
CJIETYIOIIUM UCXOTHBIM JAHHBIM: UCXOHASI CMECh XJIOPOPOPM - YKCYCHASI KUCIIOTA;
maccoBas oyt HK xg = 0,26; pacxon cmecu G = 23300 kr/4; HauaabHas TeMIiepaTypa
BOJIsIHOTO Tapa tyy; = 160 °C; koHeuHas Temneparypa BoJsHoro mnapa ti, = 160 °C;
HavaybHas Temuneparypa cmecu tyy = 30 °C; koHeuHas TeMiiepatypa cMecH tr, =61 °C;
nasiieHne BosiHOTO mapa P, =480000 I1a; reomerpudeckas BbIcOTa MOabeMa hyeoy = 21M.
4. Pacuér korpunrenTa rugpaBIndecKoro CONPOTHUBICHUS MO CIEAYIOLUUM UCXOAHBIM
JTAHHBIM: UCXOHASI CMECh XJIOPOhOPM - YKCYCHAsI KUCIIOTa; MaccoBas goist HK Xy, =
0,26; pacxon cmecu G = 23300 kr/4; HauaIbHAs TEMIEpaTypa BOAsSHOro napa ty; = 160°C;
KOHEUHas TeMIepaTypa BoasHoro napa t, = 160 °C; HauanbpHas TeMreparypa cMecH tpy, =
30 °C; xoneuHas Temneparypa cMmecu ty =61 °C; naBnenue BoasHoro napa P,;=480000
ITa; reomeTpuyeckas BbICOTa OBEMA hyeoy = 21 M.

5. Pacuér k03 duUIIueHTOB MECTHBIX COMTPOTUBICHHM MO CIEAYIOITIM HCXOIHBIM
JAHHBIM: UCXOHASI CMECh XJIOPOhOPM - YKCYCHAsI KUCIIOTa; MaccoBast ot HK Xy, =
0,26; pacxon cmecu G= 23300 kr/4; HauanbHas TeMIepaTypa BoJsHoro napa t;, = 160°C;
KOHEUHas TeMIiepaTypa BoIssHOTro napa t, = 160 °C; HauanpHas TeMreparypa CMecH tpy, =
30 °C; xoHeuHas Temrmeparypa cMmecH ty, =61 °C; naBienue BoasiHoro napa P,;=480000
[Ta; reomeTpuueckas BbicoTa MoabemMa hyeoy = 20M.

6. Pacuér monHoil moTepu Hamopa B TPyOOIPOBO/IE MO CIAEAYIOUINM HCXOIHBIM TaHHBIM:
HCXOJHAsi CMECh XJIOpOopopM - yKCycHas kuciota; maccoBas 1ot HK xy = 0,26; pacxon
cmecu G = 23300 kr/4; HayaabHas TeMIepaTypa BoAsHoro napa ti, = 160 °C; koHeuHas
TeMmrepaTrypa BoastHOro mnapa tj, = 160 °C; HauansHas temmneparypa cmecH tr,= 30 °C;
KOHEUHas TeMIiepatypa cMmecH t, =61 °C; naBnenue BoasHoro napa Py;=480000 I1a;
TeOMETPHUUYECKasl BEICOTA MOABEMA hyeoy = 20 M.




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAlMHM, MOKA3aTeJld M KpUTEpUH
OlLleHUBAHUS:

ITIpomexxyTounast arrecrauusa 1no aucuuiuinHe «lIpomeccel M anmaparbl XUMHYECKON U
METAJTyPruuecKOoil MPOMBIIUIEHHOCTHY» BKJIIOYAE€T TEOPETUUYECKHE BOMPOCHI, MO3BOJIAIOIINE
OIICHUTh YPOBEHb YCBOCHHS OOYUYAIONIUMUCS 3HAHUW, U MPAKTUYCCKHUE 3aJaHUS, BBISIBISIOIINAC
CTerneHb cPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOJUTCS B popme.

DK3aMeH M0 JIaHHOHM JAMCUUILUIMHE MPOBOJUTCS B YCTHOW (DOpMe MO dK3aMEHAIIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro MaTepuana, CBOOOJHO BBHIMOJIHSIET MPAKTUYECKHE 3aJlaHusl, CBOOOTHO OIMEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «Xxopomo» (4 6aina) — oOyJaronuics 1eMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEbHBIE OITUOKH, HETOUHOCTH, 3aTPYAHEHHUS MTPU AaHAIUTUYECKHUX OTepallUsIX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — OOydaroImMCsS IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPHUSITUN
JIOTTYCKAIOTCA OLIMOKU, TPOSIBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUW, YMEHHUH, HABBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HeYJAOBJIETBOPUTEIbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHusi He Oojyee 20% TeopeTHUecKoro marepualia, JOMYCKAEeT CYIIECCTBEHHBIE OIIMOKU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HAHWSA Ha YPOBHE BOCIPOU3BEACHHUS U OOBSCHEHUS HHPOpPMAIMM, HE MOMKET I0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



