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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- ¢dopMupoBaHue y O0OydYaromMXcs YIIyOJICHHBIX 3HAHUW 1O THAPOJUHAMUKE H
TEIJI0O-MAacCOOOMEHY B IPOLIECCAX M allllapaTax XUMUYECKON M METAJUTyprHUe€CKOM TEXHOJIOTHIA
uist  obecriedeHHs] TMOHUMAaHMs CYIIHOCTH SIBICHUH, HaOmojalolmuxcs B Ipoleccax u
000py/IOBaHWM, TIPU PEIICHWW CTAaHAAPTHBIX 3a7ad W MpodsieM B xone MpodecCHOHATBHOM
JIEATEIbHOCTH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuunnuua Ilpomeccel W anmapaTtel B XMMHYECKOM W METALTyprU4e€CKOM
NPOMBIIIJICHHOCTH BXOAUT B 00s3aTENbHYI0 YacTb y4eOHOro IulaHa oOpa30BaTeIbHOM
HPOTrpaMMBl.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

basoBble 3HaHUS N0 pU3UKE, XUMHUH, (PU3MUECKON XUMUHU, TEPMOJIUHAMUKE, XUMUYECKOU
TEXHOJIOTUM M METAJUIyprHU4ecKuM ImpoleccaM B o00beMe IOArOTOBKM OakanaBpa 10
TEXHUUYECKHUM HalpaBICHUSIM.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

CucreMmsl yripaBieHHUs XMMUKO-TEXHOJIOTMUYECKUMHU IPOLIECCaMU

[IpuMeHeHMe TOIIMBa B METAJLTYPrU4eCKOM Ipoliecce

VaBnuBaHue, nepepaboTKa U UCII0JIb30BaHHE POMBIIIUIEHHBIX I'a30B

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pesynbrare ocBoeHus aucuuianHbl (Moayns) «IIpomneccsl u anmapaTsl B XUMHAYECKOM
U METaUTypruyeckoi MPOMBIIUIEHHOCTH» OOyJarolMics JOJKeH o0najarh CielyroluMu
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeHn pemiaTh MpOU3BOACTBEHHBIE U (MJIM) HCCIEAOBATEIbCKUE 3a]]a4l, HA OCHOBE
dyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIlK-1.1 Pemaer npodeccronanbHbie 3aaun B 00J1aCTH METAJUTYPTHH U TIPOILIECCOB
METaII000padOTKH, UCTIOJIB3Ysl QyHIaMEHTATbHbIC 3HAHUS

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMM pelIeHHs UCCIIEOBAaTEeNbCKUX 33a/1a4 B
MPeIMETHOM 00JIACTH METAIITYPTIUU M METAJNIOO0PAa0OTKH

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHBIE MEXKIUCUMIUIMHAPHBIE 3HAHUS IS

pCIICHUA 3a/1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 51,1 akaj. 4acos:
— aynutopHas — 48 akaj. 4acos;
— BHeaynuTopHas — 3,1 akaj. yacos;

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

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

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | wouraxTHas pabora E 3 ®dopma TeKyIero
=
Paszen/ Tema % (B axaz. yacax) E > Bun 5 KOHTPOJIS Kon
S 3 © | camocrosaTensHOH | ycmeBaeMOCTH U
JHACUIHTLIAHBL 3 = . | xomneTeHIMH
3 o & padoThI TIPOMEKYTOYHOH
na6. | mpakr. | € & ATTECTAIN
Jlek. < < 11
3aH. 3aH. | Q =
1. Paszgen 1
CamocrosrensHoe | YcTHBII onpoc —
1.1 Obmme ceexemma u n3ydyeHue yuyeOHol | Oecena, ceMuHa;
KJaccU(pUKAIKs TPOIECCOB qu Ha 3:01‘/’1 )J,I/I(;K cons P OIIK-1.1,
W anmnapatoB xumuudeckoi| 1 1 1 2 e );T . - e3eHTyau1/151’n0 OIIK-1.2,
u METaJLTypTUIECKOM PATYPEL, P OIlK-1.3
N MOATOTOBKA JIUTEPATyPHBIM
TEXHOJIOTHiA.
Mpe3eHTAINN HCTOYHUKAM
Hroro no pazneny 1 1 2
2. Pasnen 2
2.1 T'mppomexaHHYecKHE CamocTtosTenbHoe | YCTHBI ompoc —
nporieccel.  TexHuyeckas n3yueHue yueOHol | Oecena, ceMuHap — OTK-1.1
TUIpaBIIMKa 1 Hay4YHOU HUCKYCCHUSI o
AP : 1] 1 1 2 Y JIHCKYCOHA, OINK-1.2,
THIPOCTATHKA, JIUTEPATYPHI, MPE3CHTAIUs IO OTIK-1.3
MPUMEHEHUE OCHOBHOTO MOATOTOBKA JIUTEPATyPHBIM '
3aKOHA THPOCTATHKH. Mpe3eHTaINN HCTOYHUKAM
HWroro no pazneny 1 1 2
3. Paznen 3
3.1 OcHOBHBIE  3aKOHBI CamocrostensHoe | YeTHbIH onpoc —
THIPOIUHAMUKHY, PEXKUMBI u3ydyeHue yueOHoii| Oecena, ceMUHap —
JIBIDKEHUS JKHJIKOCTH, W Hay4HOU JIUCKYCCHUS, OIIK-1.1,
ypaBHEHHE Bepnymm.| 1 2 8 4 JIUTEPATYpBI, poBepKa OIIK-1.2,
I'mapasnuueckue BBIIIOJTHCHUE BBIITOJTHCHUS OIIK-1.3
COTNPOTHBIICHUS W pacyer WHIMBUIYATBHOT O WHIUBHIYaJbHOTO
TpyOONPOBO/IOB. 3a1aHNs 3aaHHs
Wroro no pazneny 2 8 4

4, Paznen 4




CamocrosiTenbHOE
H3yueHHe yueOHon

YcrHBI onpoc —
Oecena, ceMuHap —

4.1 [lepemenienne 1 Hay4HOH HCKYCCHS 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 .
- | VYcrnsrit onpoc —
n3ydeHue yueOHoH
N Gecena, ceMuHap —
5.1 TeruioBble MPOLIECCHI, U HAYYHOU OIIK-1.1,
JACKYCCHSL.
TEMJI000MEHHBIE alapaThl 2 8 2 JIUTEPaTypBhL. OIIK-1.2,
u ux B lposepka OIK-1.3
pacder. BIOJTHEHHE .
MHIUBHIYAJIBHOTO
UHMBUIYAJIBHOT O
3aJJaHHUS.
3aaHus
Wroro no pasneny 2 8 2
6. Paznen 6
CamocrosrensHoe | YcTHbII onpoc —
6.1 DKCTPaKIUOHHBIE n3yueHue yueOHo# | Oecena, ceMuHap — OIK-1.1
anmaparsl Uil KCTPaKIHUU 2 2 2 U Hay4yHOH JTUCKYCCHS, OHK-1.2]
u3 TBEPABIX Ten TUTEepPaTypHl, TIpEe3eHTANHNS 110 OHK-l. 3‘
(BBIIIETAYMBAHUS ). MOJIrOTOBKA JUTEPaTypPHBIM '
IIpe3eHTaluu HACTOYHHKAM.
Hroro no pazneny 2 2 2
7. Paznen 7
CamocTtosTenpHOe | Y CTHEII orpoc —
7.1 YcrpoiicTBo n3yueHue yueOHo# | Oecena, ceMuHap — OIK-1.1
azcopbepoB M CXEMBI 2 2 2 U Hay4yHOU JTUCKYCCHS, OHK-l-Z‘
ancopOIMOHHBIX TUTEPaTypPHI, TIpEe3eHTANHS 110 OHK-l' 3'
YCTaHOBOK. MOJIrOTOBKA JIUTEPATyPHBIM '
IIpe3eHTaluu HACTOYHHKAM
HWroro no pazaeny 2 2 2
8. Paznen 8
CamocTtosTenpHOe | Y CTHEIH orpoc —
u3ydyeHue yueOHoii| Oecena, ceMUHap —
8.1 HonooOmeHHbIC qu A yH0171 iC’K cons P OIIK-1.1,
npotecch " 2 2 | 32| MDY ey | OIK-12,
HMOHOOOMEHHHKH. PATYPEL, P ! OIIK-1.3
MIOJrOTOBKA JIATEPATyPHBIM
NpEe3eHTALUU HUCTOYHUKAM
Wroro no pazaeny 2 2 3,2
Hroro 3a cemectp 16 32 21,2 dK3aMeH
Uroro no pucnumiuze 16 32 21,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaguuuoHHBIE OOpa3oBaTEIbHBIC TEXHOJOTMH OPHEHTHPYIOTCS HAa OPraHU3alUIo
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE 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 3aHSITHUS C
€/IMHBIM JUIsl BCEX NepeYyHEM PEKOMEHIyeMOl 00s13aTeIbHON U TOTIOJIHUTEIBHOM JTUTEPATYPHI.

- [IpakTHueckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

2) VHTepakTHBHBIC TEXHOJOIMH — OpPraHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IperonaraeT akTUBHOE U HEJIMHEIHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX o0Opa3oBaTellbHOTO pe3yibrara. Hapsny co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TakOro  poja  HPUHIUI  MHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTD MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOLLICHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBue, (opMUpoBaHHE caMOpa3BUBarOLIEiiCs HHPOPMAMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-nucKyccusi (Ha NPaKTHUUECKUX 3aHATHUSIX) — KOJUIEKTUBHOE OOCYXIEHHE
KaKoro-mbo CIOPHOTO BOIIpOCa, MPOOJIEMBI, BBISBIEHHE MHEHUH B Ipymme (MeXIpyrnrnoBoi
JTIAJIOT, IUCKYCCHS KaK CIIOp-AHaior).

3) HHbopMannOHHO-KOMMYHHKAIMOHHbIE  00pa3oBaTelbHbIE  TEXHOJOTHH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPOrpPaMMHBIX Cpell M TEXHHYECKHX CpPEICTB paboThl ¢ uHpopmanueir. Popmbl yueOHBIX
3aHATHIM:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA Ipe3eHTaluei
(1emMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPUaIoB).

- IlpakTnueckoe 3aHsATHE B (hopMe Npe3eHTalMU — MPEJCTAaBICHHUE pPE3YJIbTaTOB
MIPOEKTHON WJIM MCCIIEI0BATENIbCKONW JESITENbHOCTH C MCIOIb30BAaHUEM CIEUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. ®u3uKo-XUMHYECKHE OCHOBBI MPOIIECCOB TEIIOMaccooOMeHa: YdeOHoe mocodue /
ApxumnoB B.A. - Tomck: U3n-Bo Tomckoro monmutex. yHuBepcurtera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. ITpouiecchl 1 anmapaThl XUMHYECKOW TEXHOJOTUN B TEXHUKE 3aIUTHI OKPYKAFOIICH



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

cpenbl: YueoHoe nocodue / K.P. Tapanuesa, K.B. Tapanues. - Mocksa : HUI| UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beicuiee obpazoBanue: bakamaBpuar). () ISBN 978-5-16-009258-4 -
Tekcrt : anextponHbiid. - URL: https://znanium.ru/catalog/document?id=399271.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Illyémna M. B. Pacu€r oGopymoBaHusi ydacTKa IIOJOTpE€Ba HMCXOJIHON cMecH
PEeKTH(PUKAIMOHHON YCTaHOBKM : y4yeOHoe mocobue [mis By3oB] / M. B. lllybuna, E. C.
MaxoTtkuHa ; Marautoropckuii roc. Texuuueckuit yu-T uMm. I'. 1. HocoBa. - Maruuroropck :
MITY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
Texer : 3JeKTPOHHBIN.

2. KoHCTpyupOBaHHUE U pacyueT JIEMEHTOB XUMUYIECKOro obopyaoBanus: yueonuk / M.
[Monukapos, C.U. [Tonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepermier)

ISBN 978-5-98281-174-5 - Tekcr : AJICKTPOHHBIH. - URL:
https://new.znanium.com/document?id=2776 .

3. Henuneitnble HecTaliMOHapHbIe 3QQEKThI B MpOIIeccax Maccomnepenoca: MoHorpadus /
I'epmanos B.1O., 'apmamos C.U. - Poctos-Ha-/lony: U3natenscrBo FODY, 2014, - 114 ¢. ISBN
978-5-9275-1232-4 - Tekcr : 3JICKTPOHHBIMN. - URL:
https://new.znanium.com/catalog/product/552325 .

B) MeToanyeckne yKazaHus:

1. Kuneruka cymku TBEpAbIX MaTepuayioB: MeTon. yka3zaHUs 1O JUCHUIUIMHE
«MaccooOMeHHbIEe MpoLecChl XMMUYeCKOl TexHonorum». Marauroropck: ®I'bOY BO «MI'TY
nm. I'.'1.Hocosa, 2019. 10 c.

2. Ulyouna M. B. Pacuér oOopynoBaHMs yuyacTKa IOJOTpeBa HCXOAHOH CMecH
pexTu(dUKAIOHHON yCTaHOBKU : ydyeOHoe mocoOue [mig By3oB] / M. B. Illybuna, E. C.
MaxotkuHa ; Marautoropckuii roc. texuudeckud yH-T um. I'. M. HocoBa. - Marauroropck :
MITY wm. I'. WU. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Turyn odkpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TekcT : 2IeKTPOHHBI.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanwne [10 Ne noroBopa Cpok neiicTBUS TUICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpOUHO
Professional

7Zip cB00OTHO pacnpocTpansemoe [10 0OECCPOIHO

FAR Manager cB000HO pacnpocTpansemoe 110 OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DOnekTpoHHas 0a3za MepHoIUYecKUX u3nanuii East View
Information Services, OO0 «MBHC»
Hamuonanbuasa nH(OPMAIMOHHO-aHATUTHIECKAs
cuctema — Poccuiickuii MHIIEKC HAy4HOTO IUTHUPOBAHUS
(PUHII)

https://dlib.eastview.com/

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



https://znanium.ru/catalog/document?id=399271
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

ITouckosas cuctema Akagemus Google (Google
Scholar)
denepalibHOE  TOCYIApCTBEHHOE  OFOKETHOE
yUpEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
MIPOMBIIIJICHHONW COOCTBEHHOCTHY
Poccuiickass T'ocynmapcTtBeHHast — OuOimOTEKa.
Karanoru
DneKTpoHHBIE pecypchl Oubmmorexku MI'TY um.
['.1. HocoBa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

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

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

https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayqUTOPUU [UIS TIPOBEICHHS 3aHSATHH JIeKIMOHHOro THma. OcHameHue:
MynbTHMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauu U MPEICTaBICHI HHPOPMALIH.

VYd4eOHblE ayIUTOPUM JUIS TPOBEACHUS TNPAKTHYECKUX 3aHATUH, TPYIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJIBTaIlI/If/'I, TCKYHICTO KOHTPOJIA H HpOMe)KYTO‘IHOfI arrecranuu.
OcHnamenue: Jlocka, MyJTbTUMETUIHBIN TPOSKTOP, IKPaH.

[Tomemenuss st caMocTOsTENbHOM  paboTrel  oOywarommxcs.  OcHalleHue:
[epconanbubie KoMIbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTENbHYIO CPETY YHUBEPCUTETA.

[Tomenienne s  XpaHeHHS | NPOPUIAKTHYECKOTO OOCTY)KMBAaHUS Y4€OHOTO
obopynoBanusa. OcHamenue: llkadsr mis xpaneHus: yueOHO-METOAMYECKON JTOKYMEHTAIIHH,
y4eOHOTO O00OpYyJOBaHUS W y4eOHO-HArJSIIHBIX TocoOuii, MHCTpyMEHTHI UIsl pEMOHTa
71a00paTOpPHOTO 00OPYIOBAHUSI.


https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

IIo mucuumumbe «lIpomeccel M anmapaTtel B XUMHUYECKOM W METaJUIyprUyeCcKou
IPOMBIIIJICHHOCTH» MPEAYCMOTPEHa ayJUTOpHAas W BHEayIUTOpHAas CaMOCTOsATENbHas pabora
o0yyJarouuxcs.

AymuTopHas M BHeayJAMTOpHAas CaMOCTOsATENbHas paboTa CTYAECHTOB IIpearosaraer
MOJTrOTOBKY K YCTHBIM OIIpocaM — OeceaaM 110 JIMTEPAaTypPHBIM HCTOUHUKAM U WHAWBUIYAIbHBIM
3aJJaHUsAM 110 PA3IMYHBIM pacyéTaM Ha PAKTUYCCKUX 3aHITHSX.

Ilpumepnulii_nepeueny onpocog 0isa YCHIHbIX ONPOcog-deced no memam (IK3amena),
CeMUHAPOB-OUCKYCCUIL:

- Obwue ceedenus u Klaccugukayus npoyeccog U annapamos XuUMU4eckou u
Memannypeuyeckol mexHoI02ui.

- Tuopoounamuka u eudpoounamuueckue npoyeccvl. OCHOBHbIE YPABHEHUS OBUNCEHUS]
HcuOKocmet, 2UOPOOUHAMUYECKAST CMPYKMypa nomokxos. | udpasiuueckue conpomuenienus u
pacuem mpyoonposooos.

- [lepemewenue orcuokocmeti. Hacocvl: nopwnesvie u yenmpodedxcuvie. Koncmpykyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYIHBIX.

- Tennogvle npoyeccwl, meniooOMeHHble ANNAPAMbL U UX PACUEN.

- Yempoiicmeo aocopbepos u cxemvl adcopOyuOHHbIX YCMAHOBOK.

- Honoobmennvie npoyeccol u UOHOOOMEHHUKU.

IK3aMeHAUUOHHbIE 60NPOCDL
1. Knaccuduxanus OCHOBHBIX MPOLIECCOB M amlapaToB XUMHYECKOW M METajlypruyecKou
MPOMBIIIIIEHHOCTH.
. AHanu3 ¥ pacyeT TEXHOJIOTMYECKOH anmapaTypsl.
. O61re noyI0KeHNs 0 COCTABJIEHUU MaTepUANIbHbBIX U TEIUIOBBIX OAJIaHCOB.
. OCHOBHOE ypaBHEHHUE THIPOCTATUKHU U €0 IPUMEHEHHUE.
. OCHOBBI TMJIPOJIUHAMUKHU. Y paBHEHUE HEPA3PHIBHOCTHU MOTOKA.
. OCHOBHBIE KPUTEPUHU TUAPOIUHAMUYECKOTO TOJ00HS.
. Pexxumbl qBUKEHUS )KUAKOCTH.
. YpaBHenue bepHyum Uil HI€aIbHBIX U PEATbHBIX )KUIKOCTEH.
. [loTepu Hamopa u ux pacyer B 3aBUCUMOCTH OT PEXUMOB JIBUKEHUS JKUIKOCTH.
10. MecTHbIE CONTPOTUBIIEHUS TOTOKAM M pacueT TpyOOIPOBOIOB JUIsl TPAHCHIOPTA KUIKOCTEH.
11. Ilepememienue xxunkocreir. Hacocer.
12. IlopiiHeBbIE HACOCHI.
13. IlenTpoOe)HBIE HACOCHI.
14. KpaTkas xapakTepucTHKa TeIUIOOOMEHHUKOB: TIOBEPXHOCTHBIE U CMEILICHHS.
15. KoxyxoTpyOHbIE TEMIOOOMEHHUKH: KOHCTPYKIIUS W  HEJOCTATKH  OJIHOXOJOBBIX
TEII00OMEHHUKOB.
16. MHoroxooBble TemnoooMeHHUKH. Ternnooomennuku ¢ U-o0pa3HbIMU TpyOKaMu.
17. OcHOBHBIE CTIOCOOBI YBETUYEHUSI MHTEHCUBHOCTH TETJIOOOMEHa.
18. CpaBHuTeNnbHas XapaKTepUCTHKA TEIIOOOMEHHbIX anmapaToB. llopsaok pacuera
TETIO0OMEHHBIX aIlapaToB.
19. OcHOBBI TEIIOBOTO pacueTa peKynepaTopos.
20. OCHOBBI TEMJIOBOIO pacyeTa pEreHepaTopoB.
21. Tlosicuure cxemy pabOThl HKCTPAKLMOHHBIX aIlapaTOB C HEMOABHMKHBIM CIOEM TBEPAOIO
MaTepuaia, uX JOCTOMHCTBA U HEJOCTATKH.
22. Tloscaute cxemy paOOThI HEMPEPHIBHO JACUCTBYIOIMMX JKCTPAKIMOHHBIX ammnapaTroB C
MeXa-HUYECKUM MepEMENINBAHUEM, UX TOCTOMHCTBA U HEJOCTATKH.
23. TlosicHuTe cxeMy paboThl SKCTPAKIMOHHBIX AlMapaToB CO B3BEILIEHHBIM (WJINM KHUIALIMM)
CJI0EM, UX JOCTOMHCTBA U HENOCTATKHU.
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24. TlosicHUTE OCHOBHBIE XapaKTEPUCTUKHU aacopOeHTOB. KpaTko oxapakTepusyiiTe BUAbBI
IPU-MEHSAEMBIX B XHUMHYECKOM TEXHOJOIMH aJCOpPOEHTOB (AKTUBHBIC YIJIM, CHUJIMKareiu,
1[€0JIU-ThI, HOHUTHI).

25. Kakue wMmeroapl aecopOUMU M JeCOPOMPYIOLIME areHThl NPUMEHSAIOT B XMMHUYECKOH
TexHosjoruu? Kak npoBoadT pereHepanno akTUBHOIO YIJIsl U LIEOJIUTOB?

26. [losicuuTe cxemy paboThI aicOPOEPOB C HEMOIBUKHBIM CJIOEM IOIJIOTUTES.

27. losicuute cxemy paboThI a1cOPOEPOB € IBHKYIIIMMCS CIIOEM MOTIIOTHTEIS.

28. [losicuuTe cxemy paboThl a1cOPOEPOB C KUIISIIUM CJIOEM IOTJIOTUTEIIS.

29. Kakue mporecchl OTHOCSAT K HOHOOOMEHHBIM, B Ye€M UX OTIMYHE OT OOBIYHOW aJcopOIuu, U
rzae ux npumenstor? KpaTko nosicHure cxemy ycTpoiicTBa U paboThl HOHOOOMEHHOM YCTaHOBKHU
NepuoIM4ecKoro JeictBus. Kak MOXHO MHTEHCHPHUUIMPOBATH pabOTy HMOHOOOMEHHBIX
YCTaHOBOK?

Ilpumepnslii nepeuenb 60NPOCO8 01 NPE3CHMAUUT NO MEeMaAM
- [lepemewenue orcuokocmeti. Hacocvl: nopwnesvie u yenmpodexcuvie. Koncmpykyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYUHDBIX.
- Tennoobmennvle annapamsi pasiuyHoOU KOHCMPYKYUU U RPUHYUNOG OeliCIEUS.
- Yempotiicmeo aocopbepos u cxemovl adcopOyuOHHbIX YCMAHOBOK.
- Honoobmenuvie npoyeccol u UOHOOOMEHHUKU.

Ilpumepnsie 3a0anus no memam ciedyuiux NPAKMUYECKUX 3aHAMUI
1. Pacuem cmanoapmmuo2o KosHcyxompyoHo2o menioooMeHHUKa 0Jisi nPOYecca Hazpesa UCXOOHOU
cmecu peakmopHoUl YCMAaHo8KU.
2. IlpumeneHue OCHOBHLIX YpasHeHull 2UOPOOUHAMUKU O] pAcyéma 000py008aHUsl Y4acmKa
n0002pesa UCX0OHOU cmecu OJisl peakmopa.
3. HU3yuenue cxemvbl peakmopHOU YCMAHOBKU C YYACMKOM NOO02Pe8a UCXOOHOU CMecu U
onpeodenenue ee U3UKO-XUMUYECKUX XAPAKMEPUCTIUK.
4. Onpedenenue napamempos mpy6onpogooa u o060py008anus yuacmka nooocpesa UcXxoOHou
cmecu peakmopHoUl YCMAaHo8KU.

N0 MenioeomMy U 2u0paAGIUYECKOMY paciemy 000py008aHUs y4aCmKa n0002pesa UCX0OHOU cMecU
PeaKkmopHou YCmaHo8KU:

1. Pacuer craHgapTHOro KOXYyXOTpyOHOro ammapara JJjsl Ipoliecca HarpeBa CMECH IIO
CJICAYIOIIMM MCXOAHBIM JTaHHBIM: MCXOJHAsi CMeCh XJIOpO(hOpM - YKCyCHas KHUCIOTa; MaccoBas
nonst HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HayalibHas TeMIepaTypa BOJISHOTo napa t1u
= 160°C; xoHeuHas TemnepaTypa BoAsHoro napa tlk = 160 °C; HauanbHasg TemnepaTypa cMecu
t2H = 30°C; xoHeuHas Temmneparypa cMmecH t2k =61 °C; maBnenue BogsHoro napa Pen=480000
[Ta; reomeTpudeckas BbicoTa moabema hreom =21 m.

2. Pacuer OpHEHTHUPOBOYHOIO JAMAMETpa TpyOOIpoBOAa U BHIOOP CTaHAAPTHOTO AMAMETpa
TpyOOIpOBOJa MO CIEAYIOUIMM HCXOJHBIM JAaHHBIM: MCXOJHAs CMeCh XJOpPO(hopM - yKCycCHas
kuciota; MmaccoBas noyist HK xy, = 0,26; pacxon cmecu G = 23300 kr/4; HavaiapHasi TeMIiepaTypa
BOAsIHOTO mapa tjy = 160 °C; koHeuHas TemnepaTypa BoasHoro napa tj, = 160 °C; HayanpHas
TeMmnepaTrypa cMmecH tr; = 30 °C; KoHeuHas Temneparypa cMmecH ty, =61 °C; naBieHne BOJASHOTO
napa P,;=480000 I1a; reomeTpuueckas BbICOTa MOABEMA hyeqy = 21 M.

3. Pacuér ckopocTH ABM)XEHUS >KUIKOCTH M OIpeAeNieHHE PEeKMMa €€ JIBUKEHHS II0
CJICAYIOIIMM MCXOAHBIM JTAaHHBIM: HCXOJHAsi CMECh XJIOpo(opM - YKCyCHasi KUCIOTa; MaccoBas
noist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HavanpHasi TEeMIEpaTypa BOJISHOTO Tapa tyy =
160 °C; xoHeuHas Temneparypa BoasHOro napa ti, = 160 °C; HayanpHas TemnepaTypa cMecH to, =
30 °C; koHeuHasi Temmeparypa cmecu ty, =61 °C; maBnenue BoastHOoro mnapa Pp;=480000 Ila;
reOMEeTPHUECKast BRICOTA TOIbeMa hyeoy = 21 M.

4. Pacuér ko3ppuuueHTa TuApaBIMYECKOr0 CONPOTUBICHUS MO CIETYIOLUM HUCXOAHBIM
JTAHHBIM: MCXOJTHAsI CMECh XJIOpOPOpM - YKCycHas kucioTa; MaccoBast 1ot HK x. = 0,26; pacxon
cmecu G = 23300 kr/u; HavanmbHas Temmeparypa BoasHOro mapa t;; = 160 °C; koHeuHas




TeMIiepaTypa BoJsHoro napa t, = 160 °C; nayanbHas Temneparypa cmecu ty, = 30 °C; koHeuHast
Temneparypa cMmecHu ty =61 °C; naBnenuwe BoasiHoro mapa Pp;=480000 Ila; reomerpuyeckas
BBICOTA OABEMA hyeoy = 21 M.

5. Pacuér k03phUIIMEHTOB MECTHBIX CONMPOTUBIICHUH T10 CIICIYIOUTUM UCXOIHBIM JIAHHBIM:
UCXO/IHAs CMeCh XJI0podopM - YKCycHasi kucioTa; maccoBast gonst HK x, = 0,26; pacxon cmecu
G= 23300 xr/4; HayasbHAsI TemMmeparypa BojasHoro napa tj; = 160 °C; koHeuHas TeMIiepaTypa
BOJsIHOTO Tapa ti, = 160 °C; HauanbHas Temiepatypa cMmecH try; = 30 °C; KoHeuHast TeMIiepaTypa
cMecH tr =61 °C; gaBnenue BoasiHoro napa Py;=480000 Ila; reomerpuueckas BbICOTa MOIbEMA
Nreon = 20M.
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6. Pacuér monHOI moTepu Hamopa B TPyOOIPOBOJE IO CICAYIOIIUM HCXOTHBIM JTAHHBIM:
UCXOJHAs CMECh XJI0podopM - yKcycHas kucioTa; MaccoBast 1oist HK x,, = 0,26; pacxon cmecu G
= 23300 kr/4; HavaNbHAsl TEMIEpaTypa BOISHOTO mapa t, = 160 °C; KoHe4YHasl Temmeparypa
BOZsiHOTO Tapa ti, = 160 °C; HauanpHasa Temreparypa cMmecH try, = 30 °C; KOHeuHas TeMiiepaTypa
cMmecH ty =61 °C; maBnenue BoasiHoro mapa P,;=480000 Ila; reomerpuueckasi BpiCOTa MOIbeMa
Nreon = 20 M.

(¥

Ilpumepnoe 3a0anue Ha Pacuemuo-epadmuecxvlo paéomv:

MHWHUCTEPCTBO HAYKU 1N BBICILIEI'O OBPA3OBAHUA PO

OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/ 2 KETHOE OBPA30OBATEJIbBHOE
VUPEXJEHHME BBICIIEI'O OBPA3OBAHIS
«MATHUTOTI'OPCKMI TOCYIAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
M. I'"'1. HOCOBA»

Kadenpa Metamnypruu 1 XUMUYECKHX TEXHOJIOTHIMA

3AJIAHUE HA PACYHETHO-TPAOUYECKYIO PABOTY (PI'P)
no qucuuriuinHe «IIporeccsl u annapaTbl B XUMHYECKON U METAJITYPTrU4e€CKON
MIPOMBILUIEHHOCTH»

Tema: «Pacuém o6opyoosanus yuyacmka nooozpeea UCXOOHOU CMeCU peaKmopHoul
YCMAaHoGKu»

Crynenty

Lenv pabomui:

TemnoBoii 1 TUAPABINYECKUI pacyeT 000OpyIOBaHUS yUacTKa MOAOTPEBa HCXOMIHON cMecH
PEaKTOPHOM YCTAHOBKH.

3aoauu:
1. Pacuer cTangapTHOTO KOKYXOTpYOHOTO ammaparta JJis Iporiecca HarpeBa NCXOIHON CMECH.
2. Pacyer ruipaBiIruecKuX COMPOTUBIECHUH B TPyOOTIPOBOIE M BBIOOP IIEHTPOOEIKHOTO HACOCA.

Hcxoonwvie oannuvle:



Cwmech: memaron - monyon

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

Pacxon cmecu G = 27000 xe/u

HavanpHas Temneparypa BoasHoro napa t;, = 150 °C
Koneunas temneparypa BoasiHoro napa t;, = 150 °C
Havanpnas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmec tp, =65 °C

Hasnenue BoasHoro napa P,,=480000 Ila
['eomerpuueckast BbicoTa moabema N, = 21 m

Cpok craun: « » 20 T
PykoBoautens: / nonenr, k.1.H. Lllybuna M.B. /
3aiaHue MOTyqIIL: /CTyIIEHT TP. /

Marnutoropck, 20

Ilepeuenv pexomenoyemoii aumepamypul 011 evinoanenus PI'P:
1. I[ybuna M. B. Pacuér o0opynoBanus yd4acTka TIOJOTpeBa HCXOJHONH CMeECH
PEKTHU(HUKAIIMOHHON yCTAaHOBKH : ydeOHoe mocobue [mist By3oB] / M. B. lllybuna, E. C.
MaxotkuHa ; Marautoropckuii roc. Texuudueckud yu-T um. I'. . HocoBa. - MarauToropck :
MITY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -

TekcT : 3IeKTPOHHBI.

2. ITaBaoB K.®., [Ipumepsl 1 3a7auul 10 KypCy MPOLIECCOB U alapaToB XUMHUYECKON
texHosioruu [ Tekct]. YueOHnoe nmocobue st By3oB /IlaBnoB K.@., Pomankos I1.I"., HockoB A A. .
-M., Jloroc, 2006, 575 c. . (Yue6nuxu 1y By3os. Cren. Jluteparypa) - ISBN 5-7718-0224-9

3. TIManukapoB MW.M. Pacu€rbl MammH ¥W anmapatoB XUMHYECKHX MPOHM3BOJCTB U
HedTenepepaboTku (mpumepsl U 3a1aun) [Tekcr].: Yue6. mocobue mist By3oB./ [Tanukapos 1.1,
Paukosckumii C.B., [Torukapos C.U. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHHUKHU I BY30B.
Cren. Jlureparypa) - ISBN

PI'P BoimonHsieTcs: 00y4yarouMMcsl CaMOCTOSTEIbHO IO/ PYKOBOACTBOM IpEnoaBaTels.
[Tpu BemonHennu PI'P oGyyaromuiicst 1o/keH oKa3aTh CBO€ yMeHHE padoTaTh ¢ HOPMATHBHBIM
MaTepuajJoM ¥ JPYTUMH  JUTEPATypHBIMH  HCTOYHHUKAMH, a TakXe BO3MOXKHOCTh
CHCTEMaTH3UPOBATh M aHAJIM3UPOBATH (PaKTUUECKUI MaTepuall U CAMOCTOSITEIbHO TBOPUECKH €ro
OCMBICITHBATb.

B npouecce pemenus PI'P o6yuatomuiics nomkeH pazodpaTbes B TEOPETUYECKUX BOIPOCAX
TEMBI, CAMOCTOSTEIHFHO TIPOAHATH3NPOBATh MPAKTUIECKUIA MaTepHall, pa3o0parb U 000CHOBAThH
NPAaKTUYECKHE TPEJIOKEHHS.

[IpenogaBarens, mpoBepuB pabOTy, MOXKET BO3BPATUTH €€ ISl JOpaOOTKH BMECTE C
NUCbMEHHBIMU 3aMeuyaHusIMUA. CTYAEHT J[OJDKeH YCTPAaHUTh IIOJIyYCHHbIE 3aMe4yaHus B
YCTAQHOBJICHHBIH CPOK, IOCIIE Yero paboTa OKOHYATEIbHO OLIEHUBACTCH.

PI'P nomxna ObiTh opopmiieHa B coorBercTBHH ¢ CMK-O-CMITVY-42-09 «KypcoBoii
MPOEKT (paboTa): CTPYKTypa, coliepkaHue, OOITUe MpaBIa BHITOJTHEHUS U OPOPMIICHUS».

IIpumep 3ananus Ha PI'P npencrasiieH Bolwe.


https://host.megaprolib.net/MP0109/Download/MObject/2837

IIpunoxenne 2

OueHoYHBIE Cpe/ICTBA /s NPOBe/IeHUs] POMEKYTOUHOI aTTecTaluu

[TpoMexyTodHast aTTeCTaIMsI UMEET IENIbI0 ONPEIEIIUTh CTENICHD TOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJIHTaTOB O0YyUEHUS IO TUCITUTUINHE
(MoyITI0) 3a OMpeeICHHBIN Mepruo 00ydeHus (CeMecTp) U MPOBOAUTCS B (hOpPME IK3aMEHA.

JIaHHBIN pa3aesn COCTOUT UX ABYX ITYHKTOB:

a) [Inanupyemblie pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsl IPOBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok mpoBeACHUS TPOMEKYTOUHOM aTTECTAIUH, IOKA3ATEeIN U KPUTEPUH OTICHUBAHMS.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecranmmm:

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI
WHIUKaTOpa

OneHouHbIe CpeCTBA

OIIK-1 — Cnoco0eH pemiaTh NPOU3BOICTBEHHbIE U (MJIH) HCCIIEI0BATEIbCKHE 3212491, HA OCHOBe (PyH/IaMeHTAJILHBIX 3HAHUI B 00J1aCTH

MeTaJLUIypruu

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

Teopemuueckue rKk3amenayuoHHble 60ONPOCHL:

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

. AHanM3 1 pacyeT TEXHOJIOTMYECKOM anmnapaTypsbl.

. O0111e MoJOXKEHHsI O COCTABICHUU MAaTePUAIbHbBIX U TEIUIOBBIX OalaHCOB.

. OcHOBHOE ypaBHEHUE THIPOCTATUKHU U €T0 IPUMEHEHHUE.

. OCHOBBI THJIPOJMHAMUKHU. Y paBHEHUE HEPA3PBIBHOCTH MIOTOKA.

. OCHOBHBIE KPUTEPUHU TUIPOAUHAMUYECKOTO MOJ00USI.

. Pexumbl 1BMKEHUS KUAKOCTH.

. YpaBHenue bepHymim U1t ueanbHBIX U PEATbHBIX )KUJIKOCTEH.

. IloTepu Hanopa u ux pacuer B 3aBUCUMOCTH OT PEXUMOB IBUKEHUS KUIKOCTH.
10. MecTHbIe CONPOTUBIIEHUS TOTOKAM U pacyeT TpyOONpoOBOIOB /JIsl TPaHCIIOPTa
KUIKOCTEN.

11. Tlepememenue xunkocteid. Hacocsr.

12. IlopiiHeBbIE HACOCHI.

13. LlenTpoOE)KHBIE HACOCHI.
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Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

14. Kparkas XxapakTepHUCTUKa TEIUIOOOMEHHUKOB: IOBEPXHOCTHBIE U CMEIIECHUS.

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

16. MHOroxoz0BbIe Tem1000MeHHUKH. TemnoooMeHHuKU ¢ U-00pa3HbIMU TpyOKaMu.
17. OcHOBHBIE cTIOCOOBI YBEIMUEHUSI HHTEHCUBHOCTH TEIJIOOOMEHA.

18. CpaBHHTENBbHASA XapaKTEPUCTHKA TEINIOOOMEHHBIX annapaToB. [lopsiiok pacueTa
TEIUIOOOMEHHBIX arapaToB.

19. OcHOBBI TEIIIOBOTO pacueTa peKynepaTropos.

20. OCHOBBI TEMJIOBOT'O pacueTa pereHepaTopoB.

21. Tlosicuute cxemy pabOThl HIKCTPAKIIMOHHBIX AIIApaTOB C HEMOABUKHBIM CI0EM
TBEP/IOTr0 MaTepuaa, uX JOCTOMHCTBA U HEJOCTaTKU.

22. Tlosicuute cxemy pabOThI HENIPEPBIBHO JAEHCTBYIOINX IKCTPAKIIMOHHBIX aIlllIapaToOB C
MeXxa-HUYECKUM IepeMEelINBaHIEM, X JIOCTOMHCTBA U HETOCTATKH.

23. Tlosicuute cxemy pabOThl HIKCTPAKIIMOHHBIX ANMapaTOB CO B3BELICHHBIM (MJIH
KUISILIMM) CIIOEM, UX JIOCTOMHCTBA U HEJJOCTATKU.

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

25. Kakue MeTo/1bl IecopOIMK U IeCOpOUPYIOIINE areHThl IPUMEHSIOT B XMMUYECKOM
TexHosjoruu? Kak npoBoaaT pereHepanno akTUBHOIO YISl U LIEOJIUTOB?

26. Ilosicuute cxemy paboThl aIcCOPOEPOB C HEMOABHKHBIM CJIOEM MOTJIOTUTEIS.

27. Tlosicuute cxemy paboThl 1cOPOEPOB € ABHKYIIUMCS CIOEM MOTIOTHTEII.

28. Ilosicuute cxemy paboThl acOpOEPOB C KUIISIIUM CI0EM HOTIOTUTENS.

29. Kaxue nponecchl OTHOCSAT K HOHOOOMEHHBIM, B YeM MX OTIMYUE 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
METauI000pabOTKH

Ilpumepnoe 3a0anue na Pacuemno-zpaghuueckyro pabomy:
Tema: «Pacuém ob6opyoosanusa yyacmka nooozpesa UCXOOHOU cMeCU PeaKmopHoul
YCMAaHOBKU)
Lenv pabomui:
TemoBoil M TUApPaBIMYECKUM pacdyeT 00OpYyJOBaHMs ydacTKa MOJOrpeBa HCXOIHOM
CMECH PEaKTOPHOH YCTaHOBKH.
HUcxoouvie dannvie:
Cwmeck: memanon - monyoin
Maccosas noiss HKK x,,.,. = 0,50
Pacxon cmecu G = 27000 xa/u
Havansnas Temnepatypa BoasHoro mnapa t;, = 150 °C
Koneunast remnieparypa BogsHoro napa t;, = 150 °C
Havanenas 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

Ilpumepnvle npakmuueckue 3a0anun:

1. Pacuer cTan1apTHOTO KOXKyXOTpYOHOTrO anmapara Ajs poliecca HarpeBa CMecH I10
CJIEYIOIIMM UCXOJHBIM JaHHBIM: UCXOAHASI CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTA;
maccoBas nonsa HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HauanapHas TeMIieparypa
BojsiHOTO Tapa t1u = 160°C; koHeuHast Temneparypa BoasHoro mapa tlk = 160 °C;
HavajpHas TemnepaTrypa cmecu t2H = 30°C; koHeuHas Temreparypa cMmecu t2x =61 °C;
nasneHue Boasaoro napa Pen=480000 Ila; reomerpuueckas BeicoTa moabema hreom = 21
M.

2. PacueT opueHTHPOBOYHOIO JaMeTpa TpyOOIpoBoia U BEIOOpP CTaHAAPTHOIO
JIraMeTpa TpyOOonpoBoAa MO CIEAYIOUIMM UCXOAHBIM JaHHBIM: HCXO/IHAsI CMECh
xyio0poopM - ykcycHast kuciota; maccoBas 10t HK Xy = 0,26; pacxon emecu G = 23300
KI/4; HavyaJbHas TeMIlepaTypa BOJsHOro mnapa t;, = 160 °C; koHeuHas TeMmnepaTtypa
BOJSTHOTO Tapa ty, = 160 °C; HauanpHas Temneparypa cmecH ty,; = 30 °C; koHeuHas
TeMriiepaTypa cMecu ty, =61 °C; napnenue BogsiHoro napa P,;=480000 Ila;
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reOMEeTPHUYECKasl BEICOTA OBEMA hyeoy = 21 M.

3. Pacuér ckopocTH IBMKEHHS )KHIKOCTH U OTIPEICTICHUE PEKUMA €€ TBHKCHHUSI 110
CJIETYFOIIUM UCXOTHBIM JAHHBIM: UCXOHASI CMECh XJIOPO(GOPM - YKCYCHAsI KUCIIOTA;
maccoBas nosa HK xg, = 0,26; pacxon cmecu G = 23300 kr/4; HayanpHas TemrepaTrypa
BOJIsIHOTO Tapa ty; = 160 °C; koHeuHast Temneparypa BoasHoro mapa t, = 160 °C;
HavajbHas Temmneparypa cmecu ty, = 30 °C; koHeuHas TeMiiepatypa cMecH tr, =61 °C;
nasiieHne BosiHOTO mapa P, =480000 I1a; reomerpudeckas BbIicOTa MOabeMa hyeoy = 21M.
4. Pacuér korpunrenTa rugpaBIndecKoro CONPOTHUBICHUS MO CIEAYIOLUUM UCXOAHBIM
JAHHBIM: UCXOIHASI CMECh XJIOPOGOPM - 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; xoHeuHas Temrneparypa cMmecu ty, =61 °C; naBnenue BoasiHoro napa P,;=480000
[Ta; reomeTpuueckas BbicoTa nmoabemMa hyeoy = 21 M.

5. Pacuér k03 duUIIueHTOB MECTHBIX COMTPOTUBICHHM MO CIEAYIOITIM HCXOIHBIM
JTAHHBIM: UCXOJTHAsI CMECh XJI0pOodOpM - YKCyCcHast kuciioTa; maccoBas 1ot HK Xy, =
0,26; pacxon cmecu G= 23300 kr/4; HauabHas TeMIepaTypa BoJsHoro napa t;, = 160°C;
KOHEUHas TeMIepaTypa BoIssHOTro napa t, = 160 °C; HauanpHas TeMreparypa CMecH tpy, =
30 °C; xoHeuHas Temrmeparypa cMmecH ty, =61 °C; naBienue BoasiHoro napa P,;=480000
[Ta; reomeTpuueckas BbIicoTa MogbeMa hyeoy = 20M.

6. Pacuér monHoi moTepu Hamopa B TPyOOIPOBO/IE MO CIASAYIOIINM UCXOIHBIM JTAHHBIM:
HCXOJHAsi CMECh XJIOpOopopM - yKCycHas kuciota; maccoBas 1ot HK xy = 0,26; pacxon
cmecu G = 23300 kr/4; HayambHAas 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 TPOMEXKYTOUYHOH AaTTeCTAIMU, TMOKA3aTeJl MW KPUTEPUHU
OlleHUBAHMS:

IIpomexxyrounast arrecrauusa 1o aucuuiuinHe «lIpomeccel M anmaparbl XUMHYECKON U
METAJTyPruuecKOoil MPOMBIIUIEHHOCTHY» BKJIIOYAE€T TEOPETUUYECKHE BOMPOCHI, MO3BOJIAIOIINE
OIICHUTH YPOBEHb YCBOCHHS OOYUYAIONIMMUCS 3HAHWUN, U TMPAKTUYECKHUE 3a/IaHUS, BBISBISIONINE
CTerneHb c(POPMUPOBAHHOCTH YMEHUHN U BIIaJICHUI, TPOBOIUTCS B popMme.

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

IToxka3aTe/u U KPUTEPUHU OLlEHMBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIMYHO» (5 6ayuioB) — 00ydaromuiicss JeMOHCTPUPYET BHICOKUIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSAET UX B CUTYalIUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIbHBIC OITMOKH, HETOYHOCTH, 3aTPYAHCHUS ITPU AaHAIIUTUYECKHUX OTIepaLIUsIX, TIEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJIbHO» (3 Oamwia) — oOydaroImMicsS IEeMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMCHHWH, HABBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaromuics AEMOHCTPUPYET
3HaHusI He Oosee 20% TeopeTHdyecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7au.

— Ha OLICHKY «HeyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBSCHEHUs WHGOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



