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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa u ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHUYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu kKadeapbl MeTauryprud U XUMHUYECKUX TEXHOJIOTHIA

[IpoTtokonm ot 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

- (hopmupoBaHUE y CTYJCHTOB MOHSITHIHOTO ammapaTa v yriayOlIEHHBIX 3HAHUN 10
Macco- ¥ TEIUIONEPEHOCY MEXKIY TBEPAOH (a30il  ra3000pa3HBIMU U KUJKUMU PearecHTaMH
B IPaHyJIMPOBAHHBIX CUCTEMAX XUMHUYECKUX U METAJUIYPIrHUECKHUX IPOLIECCOB.

2 MecTo qucHuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunimna Macco- U TEeIIONepeHOoC B FeTEPOreHHBIX CUCTEMaX BXOIUT B
00s13aTeNbHYI0 YacTh Y4eOHOT0 T1aHa 00pa30BaTeIbHOM IPOrPaMMBI.

J1s u3y4yeHus IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHHUS JUCIHUILTNH/ TPAKTUK:

BbazoBble 3HaHus 110 puU3MKe, XUMUU, PUINISCKON XUMHH, TEPMOJMHAMHUKE,
METaJLTyprHYeCKUM MpoIieccaM B 00beMe MOATOTOBKH OaKaaaBpa Mo TEXHHYECKUM
HaIpaBJICHUSM.

3uanus (yMEHUs, BIA/ICHNUs), TOTYYCHHbIE PU U3yUYEeHUU JAHHON JUCIUTUIUHBI
OyIyT HEOOXOUMBI I U3YUECHUS] TUCITUILINH/TIPAKTHK:

CucreMsbl ynpaBieHUsI XUMUKO-TEXHOJIOTMYECKUMHU POIECCAMU

[IpumeHeHre TOTUTMBA B METAJLUTYPTHYECKOM IPOIIecce

YnaBnuBanue, nepepaboTKa U UCIIOIH30BAHUE ITPOMBIIIUICHHBIX Ta30B

[ToaroToBka K mporeIype 3aiuThl ¥ 3alUTa BBITYCKHOW KBaTH()PUKAIIMOHHOM
paboThl

3 Komnerenuuu odyyarmerocsi, popmupyemMbie B pe3y/ibTaTe 0CBOCHHS

AUCUMILUTUHBI (MOYJIs1) M IVIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBO€HUS TUCIMITIMHBI (MOyJs) «Macco- U TEeIUIONepeHoc B
reTepPOreHHBIX CUCTEMAaxX» O0yJaroIuiics T0JKEeH 001aJaTh CIEAYIOIMMH KOMIETEHIIUSMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CrniocobeH pemiaTh IpOU3BOACTBEHHBIE U (MJIM) UCCIIEOBATEIbCKUE 3aauu, Ha
ocHOBE (hyH/ITaMEHTAJIbHBIX 3HAHUN B 00J1aCTH METAJLTypTIHH

OIlK-1.1 Pemaer mpodeccrnonanpHble 3a/1a4 B 00JIaCTH METAJUTYPTrUU U
MIPOIIECCOB METANIO00Pa0OTKH, UCTIONB3Ys DyHAAMEHTaIbHbIC 3HAHUS

OIIK-1.2 Brnazgeer cnocobamu 1 mpreMaMu peleHust UCCIe0BaTeIbCKUX 3a/1a4 B
peIMETHOM 00JIACTH METaJUTyPTrUu U METaNI000pad0TKH

OIlK-1.3 [Tpumensier GyHAaMEHTaTbHBIC MEXIUCITUTUTMHAPHBIC 3HAHUS JJIs

PECUICHUA 3a/1a4 B HpOd)CCCHOHaHLHOﬁ JACATCIIBHOCTU




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 35,1 akaj. 4acos:

— ayauTopHas — 32 akajl. 4acoB;

— BHeayauTopHas — 3,1 akaj. 4acos;

— camocTosTeNbHas paboTa — 37,2 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

®dopma aTrTecTalni - IK3aMEH

AynutopHast ] o
o KOHTaKTHas paboTa 5 = ®dopma Tekymiero
=
E B aKaJl. yacax 5} Bu KOHTPOJIS
Paszen/ Tema 3 (B axan ) == A y P Kon
g 3 © | camocTosTeNBHON |  yCIeBaeMOCTH U
JIACIUILIAHEI b g N KOMIIETEHIIHH
@) g £ padoThI MIPOMEKYTOUHOMH
Tex. mal. | mpakT. Z'S aTTeCTalnuu
3aH. 3aH. O =
1. Pazgen 1
CaMocCTosATENbHOS .
H3VICHHE VYceTHbIi onpoc —
1.1 TennonepeHoc B yeny Oecena, ceMUHap —
TETEPOreHHBIX CUCTEMAX yuebHoi u JTUCKYCCHUS OINK-1.1,
OB1mas XapaKTepucTHKa. 1 1 1 3 HaydHOH o e3eH¥a uz’no OIIK-1.2,
e P p JIUTEPATYPHI, p H OIlK-1.3
TemI000MeHa. JUTEPaTypHBIM
TOATOTOBKA HCTOYHUKAM
Npe3eHTaLuU
HWroro o pazneny 1 1 3
2. Pazgen 2
CaMoCTOSTENbHOS .
H3VUCHIE VYerHbIii onpoc —
2.1 TermonmpoBOTHOCTE. Y . Oecena, ceMuHap —
TermoBoe M3TyUeHHE yueOHOii 1 HCKYCCHS OIIK-1.1,
}: ’ 1 1 1 6 HAyJHOU JCKY ’ OIIK-1.2,
KonBekTuBHBIN MPE3CHTALUS 110
JIUTEPaTYPHI, OIIK-1.3
TEMI000MEH. JUTEPaTypHbIM
TOAIroTOBKA HCTOYHUKAM
NpEe3eHTALUU
Hroro no paszneny 1 1 6
3. Pazgen 3
CamocTosATenpHoe .
H3VICHHE YerHslii onpoc —
qg6H0171 " Oecena, ceMHUHAp —
3.1 TemoBoe ogoGue yHa qHOH jmcKyccu, OIIK-1.1,
K HUTE I/Ianbmﬂe21 aBH.eHI/I}I 1 2 2 4 J'II/ITey aTyphl MPOBCpKa OIIK-1.2,
puTep yp ’ PaTypEL, BBINOJIHEHUS OIIK-1.3
BBITTOJTHEHHE
MHIUBHIYATHHOTO
HHIMBUyaIbHOT sananms
0 3aJaHus
HWroro no pazneny 2 2 4
4. Paznen 4
CamocTosiTenbHoe | Y CTHBIH OIpoC — OIIK-1.1,
4.1 TermmooOMeH B clIoe. 1 4 4 10 H3y4EHUE Oecena, ceMuUHap — OIIK-1.2,
y4eOHOit 1 JIUCKYCCHSI. OIIK-1.3




Hay4HOU

JIUTEPaATyPHI. ITpoBepka
BeinonHeHne HHIUBHIYATBHOTO
MHIUBHAYaAJIBHOT 3a7aHus.
0 3a7aHus
HWroro no pazaeny 4 4 10
5. Pa3nen 5
CamocrosTensHoe
HU3ydeHUe VYeTHBIH onpoc —
5.1 MacconepeHoc. y4eOHOM 1 Oecenma, ceMuHap — OIK-1.1
OO1mue 3aKOHOMEPHOCTU Hay4HOH JICKYCCHSL. Y
2 2 2 OIIK-1.2,
MaccomnepeHoca B JATEPaTyPHI. Iposepka OTIK-1.3
reTepOreHHbIX CHCTEMaX. Brimonaenne MHIUBHAYAJIBHOTO '
MHIUBHIYaIbHOT 3aaHus.
0 3aJlaHus
Hroro no pazaeny 2 2 2
6. Paznen 6
CamocrosTensHoe
H3yUeHHE VYerHbIi onpoc —
4eOHOH U Oecena, ceMHHAp —
Y , A, P OTIK-1.1,
6.1 Cymka. Tero- u HaY4YHOU JTUCKYCCHSL.
2 2 6 OIIK-1.2,
MaccoOOMEH IIpH CYIIKE. JIUTEPATYPHI. ITpoBepka OINK-1.3
BeinosHeHne UHMBUTYaJTBHOTO '
UHJVBUyaJIbHOT 3aJlaHus.
0 3a7aHus
Hroro no paszzeny 2 2 6
7. Pa3nen 7
CaMocrosTensHoe .
YcTHbIi onpoc —
H3YICHHIC Oecena, ceMUHAp —
7.1 DKcTpakuus U3 TBEPABIX yueOHoii u I/IC’K ccust b OIK-1.1,
Tén (BbITpeHEIIlHMBaHMC) . 2 2 2 HaydHOH 1§ ﬂe3el-1¥a I/Iﬂ’l'lO OIK-1.2,
B ' JIUTEpaTypHl, P ! OIIK-1.3
JATEpaTypPHBIM
MOATOTOBKA
HACTOYHHKAM
Mpe3eHTalu
HWroro no pazgeny 2 2 2
8. Paznmen 8
CamocTosaTenbHOoe .
VYeTHBI onpoc —
H3YICHHIC Oecena, ceMHUHAp —
y4ueOHOM 1 ’ P OIIK-1.1,
. JTUCKYCCHS,
8.1 Ancop6mmst. lecopOrusi. 2 2 42 HAyJHOU OIIK-1.2,
Mpe3eHTaLNA 110
JIUTEPATYpHI, OIIK-1.3
JIUTEPATyPHBIM
MOJArOTOBKA
HACTOYHHKAM
IIpEe3EeHTaluH
HWroro no pazaeny 2 2 4.2
HWroro 3a cemectp 16 16 37,2 DK3aMeH
HToro no nuCUMIUINHE 16 16 37,2 JK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

1) TpagunuoHHble 00pa30BaTEIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OpraHU3aIUio
00pa30BaTeNpHOrO MpoIiecca, MPEANoIaralyo IpIMy0 TPAHCISIUIO 3HAHUN OT
npenojaBaTesis K CTyIeHTY (IPeUMYIIECTBEHHO Ha OCHOBE O0BSICHUTENIbHO-
WUTIOCTPATUBHBIX METOI0B 00yUeHHUs). YueOHast e TeIbHOCTh CTYICHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PETIPOTyKTUBHBIN XxapakTep. @opMbl ydeOHbBIX 3aHITHIA:

- Undopmannonnas jiekuus — mocjae10BaTeIbHOE U3JI0KEHUE MaTepraa B
JTUCIHUILIMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

- Ha npakTtuueckom 3ansTun ceMuHap — Oecenia mpernoaaBaress U CTyACHTOB,
oOcy’KJIeHHEe 3apaHee MOrOTOBIEHHBIX COOOIIEHUH M0 Ka)KA0MY BOIIPOCY IJIaHA 3aHSATHS C
€IMHBIM JIJISl BCEX MEePeYHEM PeKOMEHIyeMOi 0053aTeNbHON U TOMOTHUTEIbHOM
JTUTEPATYPHI.

- [IpakTuyeckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
I10 MPEAJIOKEHHOMY alIrOPUTMY.

2) NaTepakTHBHBIC TEXHOJIOTUH — OPraHu3alis 00pa3oBaTelbHOTO MPoIiecca,
KOTOpasi IpeIoJiaracT akTuBHOE U HEJTMHEMHOE B3aUMOJIEICTBUE BCEX YUaCTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAUMMOTO JUUIsl HUX 00pa30BaTeIbHOrO pe3yJibTara.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUSMHU TAKOTO PO/a MIPUHIIUIT HHTEPAKTUBHOCTU
IIPOCJIEKMUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHbIX TEXHOIOTUH.
NHTepakTUBHOCTD NO/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOLIEHUS B X0/1€
00pa3oBaTeNBFHOrO IpOIIecca U, KaK CIEACTBHE, (OPMUPOBAHUE CaMOPa3BUBAIOIICHCS
nH(pOpMaLMOHHO-pecypcHOH cpeabl. DopMbl yUeOHBIX 3aHITHIA:

- CemuHap-aucKyccus (Ha MPaKTUYECKUX 3aHITUSAX) — KOJJIEKTUBHOE 00CYXIeHNE
KaKoro-aubo COpHOro BOIpoca, Mpo0IeMbl, BBISBIEHUE MHEHHH B rpymme (MeXIpynrnoBoil
JTUAJIOT, TUCKYCCHS KaK CIOp-AHaJIor).

3) UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHU —
opranmsaiysi 00pa3oBaTeIbHOrO MpoLecca, OCHOBaHHAsI HA TPUMEHEHUN
CHEIHaTM3UPOBAHHBIX IPOTPAMMHBIX CPEJl U TEXHUYECKUX CPEJICTB PabOTHI C
nHpopmanyent. Dopmbl yueOHBIX 3aHITHINA:

- Jlexuus-Bu3yanusanus — U3J0KEeHHE COepKaHUsI COIIPOBOXKIAETCS Mpe3eHTaluen
(nemoHcTpanueil yaeOHbIX MaTepUaioB, IPEICTaBICHHbBIX B Pa3IMUHbIX 3HAKOBbIX
CUCTEMaX, B T.4. WJUIIOCTPATUBHBIX, FpaQUUECKUX, ayAHO- U BUIEOMATEPUAIIOB).

- [IpakTuueckoe 3anarue B (opMe NPE3eHTALNN — IPEACTABIEHUE PE3yIbTaTOB
MIPOEKTHOM HJIM UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH C UCIIOJIb30BAaHUEM
CHeIHaTM3UPOBAHHBIX POTPAMMHBIX CpE/l.

6 Y4eOHO-MeTOoqHYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIbLHOH padoThl 00y4YaoImuXxcst

[IpencraBieno B mpuioxkeHuu 1.

7 OueHOYHbIE CPEACTBA VISl POBEACHUS MPOMEKYTOUYHON aTTecTallul
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYEeCKOe U MH(POPMALIMOHHOE o0ecTieYeHre JUCHMIIITUHBI

a) OcHoBHas JUTEpaTypa:

1.1llyouna, M. B. OcHOBBI MacCOOOMEHa C yJ4acTHEM TBEpIOH (a3bl : yueOHOE
nocobue [ By30B] / M.B. Illyouna ; Marautoropckuii roc. TexHuueckuid yu-T um. [ W.
Hocoga. - Marautoropck : MI'TY um. I'. K. HocoBa, 2022. - 1 CD-ROM. - ISBN 978-5-
9967-2364-5. - 3arm. C TUTYIL. JKpaHa. - URL
https://host.megaprolib.net/MP0109/Download/MObject/3191 . - MakpooObekT. - TekcrT :



https://host.megaprolib.net/MP0109/Download/MObject/3191

AJIEKTPOHHBIN. - CBeneHus nocTynHbI Takke Ha CD-ROM.

2. ®U3MKO-XMMHUYECKHE OCHOBBI IPOIIECCOB TeIioMaccooOMeHa: Y4yeOHoe mocobue /
ApxunoB B.A. - Tomck: U3n-Bo ToMmckoro nonutex. yauepcurera, 2015.- 199¢.: ISBN 978
-5-4387-0539-0 - Tekcr : 3JICKTPOHHBIH. - URL.:
https://znanium.ru/catalog/document?id=218760 .

0) JonmosiHuTeIbHAS JIUTEpaTypa:

1. lyouna M. B. Pacuér oGopynoBaHusi ydyacTka IOJOTpeBa HCXOJHOM cMecH
peKTU(UKAIIMOHHONW YCTaHOBKH : ydeOHoe mocobue [mns By3oB] / M. B. Illy6una, E. C.
MaxoTtkuHa ; Marautoropckui roc. texumyeckuii yH-T uMm. I'. . HocoBa. - Marnuroropck :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3ara. ¢ turya. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TekcT : ANEeKTPOHHBIN.

2. IIpoueccsl U anmapaTbl XUMHUECKON TEXHOJOTUU B TEXHUKE 3aIUTHI OKPYXKAIOIIEH
cpenbl: YueOHnoe nocodue / K.P. Tapannesa, K.B. Tapanines. Mocksa : HULl MH®PA-M, 2022.
- 412 c.: 60x90 1/16. - (Bsicuiee obpa3zoBanue: bakanaspuar). (1)

ISBN 978-5-16-009258-4 - Tekcr : anekTponnsiid. - URL:
https://znanium.ru/catalog/document?id=399271 .

3. Henuneitnpie HecTarmonapHsie 3(hQexThI B Ipolieccax Macconepenoca: MoHorpadust /
I'epmiano B.1O., I'apmamios C.U. - PoctoB-na-Jlony: U3parenscteo OOV, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Teker : 3JICKTPOHHBIMN. - URL:
https://znanium.ru/catalog/document?id=169687.

4. Teoperndeckue ocHOBBI TeruiorexHuku/JIstmkos B. U. - Mocksa : KYPC, HULL
NH®PA-M, 2019. - 328 c.: 60x90 1/16 (ITepernér) ISBN 978-5-905554-85-8 - Tekcr :
anektpoHHbId. - URL: https://znanium.ru/catalog/document?id=354451 .

B) MeToanueckue yKazaHusi:

l. KuneTnka CymIKM TBEpIAbIX MaTepuaynoB: Merod. yKa3aHus 0O JUCHUILIMHE
«MaccooOMeHHBIE TTPOIECCHl XUMUUYECKOH TexHomoruny. Marauroropck: ®I'bOY BO «MI'TY
nMm. I'.'1.Hocosa, 2019. 10 c.

2. llyobuna M. B. Pacu€r o0GopyaoBaHus ydacTKa MOJOTPEBA HCXOJHOW CMECH
peKTU(UKANIMOHHONW yCTaHOBKM : ydeOHoe mocobue [mns By3oB] / M. B. Illyouna, E. C.
MaxoTtkuHa ; Marautoropckui roc. texuuueckuit yH-T uMm. I'. . HocoBa. - Marnuroropck :
MITY wum. I'. U. Hocoa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn o3kxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TeKCT : 2JIEKTPOHHBIN.

3. lllyouna, M. B. OcHOBBI MaccoOOMEHa ¢ y9acTHEM TBepoH a3kl : yueOHOe mocodue
[is By3oB] / M.B. Illybuna ; Marautoropckuii roc. Texuudeckuii yu-T um. I'. M. Hocoga. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - ISBN 978-5-9967-2364-5. -
3ari. ¢ tutyd. skpana. - URL :https://host.megaprolib.net/MP0109/Download/MObject/3191 . -
MaxkpooObeKT. - TeKCT : 31eKTpoHHBIN. - CBeaeHus gocTynHsl Takke Ha CD-ROM.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:


https://znanium.ru/catalog/document?id=218760
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://znanium.ru/catalog/document?id=399271
https://znanium.ru/catalog/document?id=169687
https://znanium.ru/catalog/document?id=354451
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://host.megaprolib.net/MP0109/Download/MObject/3191

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 1y 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJHO pacHpoCTpaHseMOe 0eCCpOvHO
FAR Manager CBOOOJHO pacHpoCTpaHsieMoe 0eCCpOvHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hassanue xypca CchUIKa

?JEKTPOHHHG pecypet Gubmorern MITY uv. https://host.megaprolib.net/MP0109/Web

Poccmiickass T'ocynmapcTtBeHHass — OuOimoTexa.

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

deepanbHOE FOCYAAPCTBEHHOE OO KETHOE
yupexaenue «DenepanbHbIi HHCTUTYT URL.: http://www1.fips.ru/
IPOMBIIICHHOW COOCTBEHHOCTHY

HanmonansHas nHGOpMaIMOHHO-aHATU THIECKAST
cuctema — Poccmiickuii wunmekc Hayunoro [ URL:https://elibrary.ru/project risc.asp
HUTUPOBAHUA

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne TUCIUIINHbI (MOIYJIA)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUIINHBI BKIIOYALT:

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATHHN JIGKIMOHHOTO ThMa. OCHAIIeHNE:
MynbTHMEIMIHBIE CPEACTBA XPAHEHUS, IEPeIadd U MPeICTaBICHIs HH(OPMAIIHH.

VY4eOHbIe ayAUTOPHH [T IPOBEICHUS MPAKTHUECKUX 3aHATHHA, TPYIIIOBBIX U
WH/IMBUYaTbHBIX KOHCYJIBTAIMNA, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTAIHH.
OcHnatuenue: Jlocka, MyJIbTUMEAUWHBIN IPOEKTOP, SIKPaH.

[TomereHus 411 caMOCTOSATENBHOM paboThl 00yyaronuxcs. OcHaIeHue:
[Mepconanbhbie KoMIbIOTEPHI ¢ TakeTtoM MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHHBEPCHTETA.

[Tomenenue 17151 XpaHeHUsI U TPOPUIAKTUYECKOTO 00CTYKUBAaHUS y4eOHOTO
obopynoBanus. OcHamenue: [lIkadsr a4y xpaneHus: yueOHO-METOIUYECKON JOKYMEHTAIINH,
y4eOHOTO0 000pYAOBaHUS U yueOHO-HATIISAHBIX TOcOOui, THCTpYMEHTHI AJIsl peMOHTa
1abopaTopHOro 00Opy0BaHUS.
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Ipuioxenne 1

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To mucuumuinHe «Macco- U TEIUIONEPEHOC B METEPOTEHHBIX CHCTEMax» IMPelyCMOTpeHa
ayJIMTOpHAsl U BHEAYTUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUJaIOITIXCS.

AynutopHas ¥ BHEayIUTOpHAas CaMOCTOsATENIbHAas paboTa CTYACHTOB IMpEIroJiaract
MNOATOTOBKY K YCTHBIM OIIpOCaM — 6€CCIIaM, CCMHUHapaM — JUCKYCCUAM U IMPE3CHTALlUAM I10
JMTEPATYPHBIM HCTOYHMKAM W WHAMBUAYaJIbHBIM 3aJaHUSAM 10 Pa3IUYHBIM pacu€raM Ha
MMPAKTUYCCKUX 3aHATUAX.

IlpumepHnslii nepeuensb 60nPOCO8 01 YCHMHBIX ONPOCOB — Heced no memam, CeMuHapos —
ouckyccuiul (IK3ameHna)

- Obwue 3aKkoHOMepHOCIU MeNI000MeHa (CROCcobbl nepenoca menid, OCHOBHOe YPAGHeHUe
menionepeoayu, ypasHeHus menjionpo8oOHOCMU, MENI08020 UZIYUEHUs, Meniogoe nooooue u
KpumepuaibHbvle YPasHeHUsi KOHGEKMUBHO20 MeNI000MeHa);

- Obwue 3aKOHOMEPHOCMU NepeHoca 8ewecmaa 8 meepoou gaze (cmpykmypa meepobix
Mamepuanos; Kiaccugurkayus meepobix Mamepuanos; oupg@ysuonnoe pagHosecue; OCHOBHbIE
MEXAHUMbL MACCONEPEHOCA),

- Obwue 3aKOHOMEPHOCIU NePeHOCad Beuecmed 60 6HeuHell (aze (Mexanuzmvl nepeHoca
seujecmea 60 6HeulHell aze; KpumepuaibHvle ypasHeHUus MacconepeHoca);

- Macconposoonocmu 6 npoyeccax cywku, aocopoyuu (61usHue nOpUcmoi CmpyKkmypbl Ha
MAcconpo8oOHOCMb NpU CYUiKe; GIUAHUE QUIUYECKUX CBOUCME Cpedbl 8 NOpax Mamepuana Ha
MAcconpoBoOHOCMb  Npu  CYwiKe;,  MACCONPOBOOHOCMb — NPU  CYWKe  KOLIOUOHBIX
KANULIAPHO-NOPUCBIX MAMEPUATLO8, MACCONPOBOOHOCHb NPU A0COPOYUU.):

1. Cnoco6bl mepeHoca TerJa: TeIIONPOBOAHOCTh, KOHBEKIIHUS, TEIJIOBOE M3yueHue. [lonsTust
«TEIUIO0TAAaua» U «TerJIonepeaayar.

2. OCHOBHOE ypaBHEHUE TEIUIONEPEIauH (JIJIs CTAIIHOHAPHOTO M HECTAIIMOHAPHOTO MTPOIIECCOB).
KoadduimenT rennonepenayn.

3. Bripaxenne 3akoHa Dypre I TEIUIOBOTO TOTOKA, MEPEIABAEMOTO TETUIONPOBOIHOCTEHIO.
Koadduuunent reronpooanoctu. [Ipumeps! TEMIOMPOBOIHOCTH Pa3IMUHBIX BELIECTB.

4. JluddepenunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH Dypbe A CTAllMOHAPHOTO Mpoliecca.
KoadduuneHt remneparyponpoBOJHOCTH.

5. TemnnoBoe m3nydeHnue. BoipakeHue TEmoBoro OajiaHca M CIEACTBUS U3 HEro (aOCOIIOTHO
yepHOoe, aOCOTIOTHO Oelloe U JUATEPMUTHOE TETa).

6. BsamMocBI3b MEXIY JIydeUCITyCKAaTEIbHON M JTyYeToTI0NaTeIbHON ClTOCOOHOCTAMU Tel —

3akoH Kupxroda.

[Tepenaua terura koBekIuend. CxeMa KOHBEKTHBHOTO TETNIOOOMEHA.

8. VYpaBHenme HproTOHa Ui mpoliecca TEMJIOOTIAa4d OT CTeHKH K cpeae. Koadduument
TETUTOOT/Aa4H (L ¥ (PaKTOPBI, OT KOTOPHIX OH 3aBUCHT.

9. TemnoBoe momodme u ero kpurepuu (Hyccenbra, ®@ypre, [Ipanamis, Ilexe, ['pacroda).
KpurepuanbHoe ypaBHeHHE KOHBEKTUBHOTO TEIJIOOOMEHA U €ro KpaTKasi XapaKTepHCTHKA.

10. Termmo0oOMEH B CJIO€ KyCKOBBIX MaTEPHAIIOB.

11. TennooOMeH B HEMOJBM)KHOM CIIO€.

12. HarpeB m0THOTO CJ0s MPU NEPEKPECTHOM JIBUKEHUH MTOTOKOB.

13. HarpeB MaTepuasia B IUIOTHOM CJIO€ NPH MPSIMOTOYHOM M MPOTHBOTOYHOM JIBHKCHMSIX
MOTOKOB.

14. OxapakrepusyiiTe BuAbl IpoLECCOB Macconepenadd. UTo sBIseTCS ABMXKYLIEH CHIION
MaccornepeHoca?

15. Oxapakrepusyiite o0111e 3aKOHOMEPHOCTH MAaCCONIEPEHOCA B CUCTEMAX C Y4aCTHEM TBEpAOH
¢a3bl. [loscHUTE OTBET HA TPUMEPE CXeMbl OJJHOMEPHOTO MIOTOKA BELIECTBA U3 TBEPJOTO Tela
B IIOTOK UAKOCTH (Ta3a WM 1apa), OMBIBAIOLIEHN 3Ty IOBEPXHOCTD.

16. IIpuBeaute BbIpaskeHHe nepBoro 3akoHa duKa U MOSCHUTE BXOIAIINE B HETO MapaMeTphl.

~



Urto Takoe kodhPuimeHT MoneKyasapHor nuddys3un, U OT KaKuX MapaMeTpoB OH 3aBUCUT?
[TpuBeauTe mpuMepbl 3HaAUCHUH KOA(PPHUIMEHTA MOJIEKYJIAPHON Tu(Qy3un ra3a B )KUAKHE U
ra3oBbI€ CPEJIbI.

17. TlpuBeauTte BhIpa)K€HHE OCHOBHOT'O 3aKOHA MAacCOOTAAuyH, WIM KOHBEKTHBHOH muddy3un u
MOSICHUTE BXOJSIIME B Hero mnapamerphl. Kakoi Buja MpUHMMAET 3TO ypaBHEHHE IS
yCTaHOBMBILETOCS Iporecca? B Kakux equHHUIax Beipaxaercs: Ko3dduuueHnt maccoornaun?
3anuinuTe ypaBHEHUS MacCOOTAuHU JIJIsl Ta30BOM M KUAKOM (a3 v MOSICHUTE BXOAIIUE B HUX
napameTphl.

18. IlpuBeaute BbeIpakeHus s KputepueB nomoous (Hyccenbra, Ilekne, Ilpanaris, buo),
KOTOpbIE MPUMEHSIOT JJIsl OIMCAaHUSI MaCCOOOMEHHBIX MpoLeccoB. UTO XapaKkTepu3yeT UiIH
BBIPAKAET KaXK/IbIM U3 HUX?

19. KakoBbl 1enW ynajeHus BIard M3 TBEPAbIX M MacTooOpa3HbIX MartepuanoB? YTo Takoe
CYIIIKA, ¥ KaKU€ BUJbI CYIIKH OBIBAIOT?

20. TlpuBenuTe OCHOBHBIC CBOWCTBA BIAKHOTO BO3ayXa (a0COJMIOTHAS M OTHOCHTEIbHAs
BJIQXKHOCTb, TOYKA POCBL, BJIArocojepaHue, »HHTaIbIUA (TEIJIOCOAEpKAaHUE)) U
0XapaKTEepU3YyUTE UX.

21. OxapaktepusyiTe Tpu (GOpPMBI CBSI3M BJIAard ¢ MarepuaioM. YTo Takoe paBHOBeCHas
BJI&XKHOCTh Wp, U OT Yero oHa 3aBucut? [IpuBenure npumep KpuBoit paBaoBecust Wp=Ff(@).

22. OxapakTepu3yiTe KMHETHKY CYIIKH [0 KPUBOH CYIIKH, MOSICHUB BCE MEPUOJBI U YYACTKH
3TOU KPUBOMU.

23. Kakoii nmporecc SKCTpakIiy B XUMHYECKON TEXHOJIOTUN HA3bIBAIOT BHIIEIAYNBAHUEM, H T]IE
ero NpuMeHsIoT? B yem 3akitodyaercs mpoiecc BhIlleIaunBaHus, U YTO BIUSET MPU STOM Ha
HepeHoc BelecTna’?

24. Yrto sBisieTcs OBUKYILEH cuiloil mporiecca BblenadnBaHusa? Kak BIMSIOT Ha CKOPOCTh
BBIIIENIAYMBAHUS TIEPEMEIINBAaHUE, TEeMIlepaTypa ¥ CTENeHb W3MENbYCHHS TBEPIOTO
BeuiecTa?

25. Kakwue crocoObl pacTBOPEHHS W BBIIIECTAUYMBAHKS IPUMEHSIOT B XUMHUECKOW TEXHOJIOTHU?
Kpatko nosicHuTe CXeMbl UX IPOBEIECHUS, TOCTOUHCTBA U HEJIOCTATKH.

26. TlosicHUTE OCHOBHBIE XapaKTEPUCTHKH aJcOpOEHTOB. KpaTko oxapakTepusyite BHIBI
NPUMEHSEMbIX B XUMHUYECKOW TEXHOJIOTUH aJICOPOCHTOB (AKTUBHBIE YIJIM, CHJIMKArelu,
L[€OJIUThI, HOHUTBI).

27. Kakue Mmeronpl naecopOLMU W JeCOpOMpYIOIIME areHThl NPUMEHSIOT B XMMHUYECKOH
TexHosoruu? Kak nmpoBoasT pereHepannio akTHBHOTO YTJIsl M IIEOJIUTOB?

Ilpumepnbslii nepeuensb 60NPOCoO8 01 CeMUHAPO8 — QUCKYCCULL O memMam
- OO0mme 3aKOHOMEPHOCTH TeIIooOMeHa (CrmocoObl MepeHoca Terula, OCHOBHOE ypaBHEHHE
TEIUIONEepelaul, YPaBHEHUS TEIUIONPOBOJIHOCTH, TEIJIOBOTO M3JIyueHHs, TEIJIOBOE Mojpodue u
KpUTEpUaIbHbIE YPaBHEHUS! KOHBEKTUBHOT'O TEIJIOOOMEHA);
- O01re 3aKOHOMEPHOCTH IepeHoca BeIeCTBa B TBEPAoH (pase (CTpyKTypa TBEpAbIX MaTEPUAIIOB;
KJIaccu(uKanusl TBEPIBIX MaTepHalloB; AU(PQPY3MOHHOE PABHOBECHE; OCHOBHBIC MEXaHH3MBI
MaccorepeHoca);
- OOmue 3aKOHOMEPHOCTH IIEPEHOCa BEIIeCTBA BO BHEIIHEH (aze, MexaHWU3MBI TepeHoca
BEIIIECTBA BO BHEIIHEH (pase; KpuTepHaibHble YPaBHEHHUS! MaCCOIIEPEHOCA;
- OCHOBHBIE METOBI UCCIIEAOBAHUA MaCcCOIPOBOJAHOCTH B TpOIECcCaX CYIIKH, aCOPOIUH s
peteHus npoecCHOHANBHBIX 3a/1a4 (BIMSHUE OPUCTOM CTPYKTYPBl HA MaCCOIIPOBOIHOCTD MPU
CylIKe; BIMSHHE (PU3MUECKUX CBOMCTB Cpebl B MOpax MarepHaja Ha MacCOMPOBOAHOCTh NPHU
CYUIKE; MAacCCOMPOBOJHOCTh MpPH CYIIKE KOJUIOMIHBIX KalWUIPHO-TIOPUCTHIX MAaTepHasoB;
MacCOMPOBOTHOCTh TIPH aJICOPOIINHN )

Ilpumepnslii nepeuenb 60NPOCO8 01 NPE3CHMAUUL NO MeMaM
- OOmme 3aKOHOMEpPHOCTH TEIIo0OMeHa (CIoco0Bl MepeHoca Terla; OCHOBHOE ypaBHEHHE
TETUIOTIePEeIavui, YPAaBHEHUS TEIUIONPOBOTHOCTH, TEIIOBOTO HM3ITyYEHHsI, TEIIOBOE MOA00UE H
KpUTEPHAIbHBIC YPAaBHEHHUSI KOHBEKTUBHOTO TEIJIOOOMEHA);
- O6mIMe 3aKOHOMEPHOCTH TTepEHOCa BENIECTBA B TBEP10i1 (Daze (CTPYKTypa TBEP/IbIX MAaTEPHUAJIOB;




KJIacCU(pUKalKsg TBEPAbIX MaTepHasioB; NU(Py3HMOHHOE paBHOBECHE; OCHOBHBIE MEXaHU3MbI
MaccomnepeHoca);

- OOmue 3aKOHOMEPHOCTH IepeHOoca BeIlecTBa BO BHEIIHEW (a3e (MexaHM3MBI IMEpeHoca
BEIIECTBA BO BHENIHEH (Da3e; KpUTepHaIbHBIC YPABHEHUS MAaCCOTIEPEHOCA);

- Merozs! uccnenoBaHui BIUSHUS IOPUCTOU CTPYKTYPbI HA MaCCOIPOBOJAHOCTD IPH CYIIIKE;

- Meroasl HWCCIEAOBaHHWA BIUSHUS (PU3NYCCKUX CBOMCTB Cpelbl B IMOpax Marepuaia Ha
MacCONPOBOJHOCTb MPH CYILIKE;

- MeToapl ucciieI0BaHUM MAaCCOMPOBOHOCTH MPH CYIIKE KOJIOUIHBIX KaUJUIIPHO-TTIOPUCTHIX
MaTepHuaos;

- MeTtoapl uccine0BaHuil MacCOIPOBOIHOCTH MPH aCOPOITUH.

- Bnusinue usnueckux cBONCTB cpejibl B MOpax MaTepHaia Ha MacCOMPOBOAHOCTh MPH CYIIIKE,
MaCCOIIPOBOJHOCTD MPH CYILIKE KOJUIOUAHBIX KaUJUIIPHO-TIOPUCTHIX MATEPHAIIOB.

Ilpumepnvie unousudyanvhvie 3adanus (U3) ona pacuemos u ceMuHapog — OUCKYccuii:

- N0 MeNnI080MY NOO0OUIO U KPUMEPUATbHBIM YPAGHEHUAM Men1000Mena;

- N0 pac4émy KUHemuKu CYwKu,

- N0 pacuémy KUHemuKuy CYUKYU npu nepekpeécmuom 08uxCeHuU ¢as;

- N0 pacyemy menyiooOMeHa 8 HeNOOBUINCHOM Clloe;

- N0 pacuemy menio0OMeHa 8 NJIOMHOM Cl10e NPU NPAMOMOYHOM U NPOMUBOTNOYHOM OBUNCEHUSX
Nnomoxa,

- N0 pacuémy OUHAMUKU A0COPOYUU 8 HENOOBUINCHOM CIlOe;

- no pac4émy naponpoHUYaemMoCmi.

1. HayaneHOE COCTOSIHME BO3yXa, MPHXOAIIero B kanopudep ts = 15 °C u ¢ = 40 %. B
kanopudepe Bo3ayx Harpepaercs 10 t = 130 °C. Ha Beixoze u3 cymmnku ¢ = 95 %. [Totepu Temna
B JIEMCTBUTEIBLHOM IpoLiecce CyIKH Ouor = 1,5 M/[x. HaliTu pacxon temnna Ha qeiiCTBUTEIbHBIN
IIPOLIECC CYIIKH.

2. Bplme paccunmTaHHBIA TIPOLIECC CYIIKHM IPOU3BOIAT CMECBIO CBEKErO BO3AyXa H
0TpabOTaHHOTO, MIPUYEM IIPU CMEUIEHUM TeMIleparypa cpeiHsas Mexay HuMmu. [lorepu tenna B
JEMCTBUTEIILHOM TIpoLecce CYIKH (Qnor = 1,5 MJx. HaiiTu pacxon Temna Ha AeMCTBUTEIbHBIN
MPOLIECC CYIIKU MPU NEPEKPECTHOM IBUKEHUH (a3.

3. Ha cyImKy NpUXOAAT OCTHIBIIME AbIMOBBIE Ta3bl ty = 180 °C u d = 10 r/kr u Bo3AYyX C
TeMIepaTypoii ty = 15 °C n ¢ = 40 %. Cymika nporcxoaut npu Temnepartype tc = 130 °C. TTotepu
TEIUIa B JEHCTBUTEIBHOM IIpolecce CymKH (mor = 1,5 MJDk. Haiitu pacxon temna Ha
JIEHCTBUTEIIBHBIN IIPOLIECC CYILIKHU.

4. Cymka 1mo myHKTY 3 MPOUCXOIUT C PEHMPKYJSALUEH OTpaOOTaHHBIX JBIMOBBIX I'a30B.
Cymika iporcxoaut npu Temmeparype tc = 130 °C. ITotepn Tema B mpornecce CymKH Onor = 1,5
M/Ix. Haifti maponpoHULIaEMOCTh U pacXo]l TeIia Ha MPOLECC CYLIKH.




Ipuio:xkenne 2

OIIeHO‘leIe cpeacrea AJid MPpOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTrTreCTalum

[TpomexyTodHas aTTeCTalus UMEET IIeIbI0 ONPEISNIUTh CTEIICHb JJOCTHKEHUS 3aIJIAHMPOBAHHBIX PE3YJIbTATOB O0OYUYCHHUS IO JIUCIUTUINHE
(MOymI0) 3a onpeeNeHHBINA Iepuo ] 00ydYeHHsI (CEMECTP) B MPOBOTUTCS B PopMe IK3aMeHa.

JIaHHBII pa3/ien COCTOUT UX JABYX ITyHKTOB:
a) [Inaaupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPENICTBA AJIsI TPOBEICHUS IPOMEKYTOUYHOU aTTECTAIINH.
0) [Topsitok MpOBEICHHS TPOMEKYTOUHOM aTTECTAIMH, TIOKA3aTEeNId U KPUTSPUH OI[CHUBAHUSI.

a) [lnanupyemble pe3yibTaThl 00y4eHHUSI U OLIEHOYHbIE CPEACTBA /Il MPOBeeHHs IPOMEKYTOUHOH aTTeCTAIlUM:

Kon
WHIUKaTOpa

I/IH,Z[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIINMN

O1neHOYHBIC CPEACTBA

OIIK-1 — Cnoco0eH pemiaTh NPOU3BOJICTBEHHbIE U (MJIH) HCCIIEI0BATEIbCKIE 32/1a41, HA OCHOBEe (PyH/IaMeHTAJILHBIX 3HAHU B 00/1aCTH

MeTaJLUIlypruu

OIlK-1.1

Pemraer mpodeccuonanbHbIC 331241 B
00J1aCTH METAJLITypPriuu U MPOLIECCOB
METaJIJI000pabOTKH, UCTIOIB3YS
(byHIaMeHTalIbHbIE 3HAHUS

Teopemuueckue eonpocwl (IK3ameHayuOHHbIE) '

28.

29.

30.

31.

32.

33.
34.
35.
36.

CriocoObl mepeHoca TerJia: TelIoNpPOBOHOCTh, KOHBEKIMS, TEIUIOBOE HU3IyUYCHHUE.
[ToHsTHS «TErIoOTIaYa» U «TEIUIONEpeada.

OcHOBHOE ypaBHEHHE Teruionepenadn (Ui CTAllMOHAPHOTO M HECTAllMOHAPHOTO
nporieccoB). Koaddurment temnonepenaun.

Belpaxxenne 3akoHa ®@Dypbe I8 TEIUIOBOTO  IIOTOKA,  IIE€PENABAEMOIO
TEIJIONPOBOJHOCTHIO. Koadppuuuent TEIIOIPOBOJHOCTH. [Ipumepsr
TEIUIONPOBOAHOCTH PA3JIMYHbIX BEIECTB.

VYpasHenue HproToHa A5 mpoliecca TeI00TAauu OT CTeHKH K cpene. Koaddunuent
TETIOOT/Aa4H 0. U (PAKTOPBI, OT KOTOPBIX OH 3aBUCHT.

TennoBoe mnonobue u ero kpurepuu (Hyccenbra, ®dypne, Ilpanarnsa, Ilexie,
I'pacroda). KpurepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TEIUIOOOMEHA U €ro KpaTKast
XapaKTepUCTHKA.

TenooOMeH B ¢10€ KyCKOBBIX MaTEpUaIOB.

TennooOMeH B HEIOABUKHOM CIIOE.

Harpes m10THOTO0 €11051 IpY NEPEKPECTHOM ABHXKEHUH TOTOKOB.

HarpeB Mmarepuana B IUIOTHOM CJIO€ NpU MPSIMOTOYHOM M HPOTHBOTOYHOM




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OueHouHble CpeCTBA

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

JBUKEHUSIX TOTOKOB.

OxapakrepusyiTe 00IHe 3aKOHOMEPHOCTH MACCONIEPEHOCA B CUCTEMAX € y4acTUEM
TBepaoi (a3l [losicHUTE OTBET HAa MPUMEpPE CXEMbI OJTHOMEPHOTO ITOTOKA BEII[ECTBA
U3 TBEpPAOIrO Tejla B MOTOK JKUAKOCTH (raza WM Iapa), OMBIBAIOIIEH 3Ty
IIOBEPXHOCTb.

KakoBbl Lenu ynaneHust BIaru U3 TBEPAbIX M MAcTooOpaszHbIX MmarepuanoB? Uto
TaKO€ CyIIKa, U KaKue BUbI CYLIKU ObIBatOT?

[IpuBenuTe OCHOBHBIE CBOMCTBA BIAXHOI'O BO3/yXa (a0COIIOTHASI U OTHOCUTEIbHAS
BJIQXXHOCTh, TOYKA POCHI, BJIArocojepaHue, SHTANbIUS (TEIUIOCOACpKAHUE)) U
OXapaKTepU3YUTE UX.

Oxapakrepusyiite Tpu (HOpPMBI CBS3H BIIArW ¢ MaTepraioM. YTo Takoe paBHOBECHAs
BIIQXKHOCTb Wp, U OT 4Uero oHa 3aBucut? IIpuBenure npumep KpuBOW paBHOBECHUS
w,=f(@).

Oxapakrepu3yiTe KMHETUKY CYIIKH 110 KPUBOW CYLIKH, IOSICHUB BCE NMEPUOIBI U
YYaCTKH 3TOM KPUBOM.

Kakoifi mpomecc  dIKCTpakuuM B XMMHMYECKOM  TEXHOJOTMM  Ha3bIBAlOT
BBIIIIEJIAaYMBAHUEM, U TJe e€ro npuMeHsor? B yem 3axmrodaercs mnpoiecc
BBIIIIETIAYNBAHNS, U YTO BJIMSAET IIPU TOM Ha IIEPEHOC BELECTBA?

Uro sBusiercs ABMXKYLIEH cuiaol mpouecca BblilenaunBanus? Kak BnusitoT Ha
CKOpPOCTb BBIILEIAUYNBaHUS IEPEMEIINBAHNE, TEMIIEPATYPA U CTENIEHb U3MEIBYECHUS
TBEP/IOTO BeliecTa?

Kakue crnocoObl pacTBOpeHMs] M BBILIENAYMBAHUS MPUMEHSIOT B XUMHUYECKOH
TexHonorun? KpaTko nosicHuTe cxemsl UX MPOBEACHMS, JOCTOMHCTBA U HEJOCTATKH.
[TosicHuTe OCHOBHBIE XapaKTEpPUCTHKU aacopOeHToB. KpaTko oxapakrtepusyiite
BUJIbI IPUMEHSEMbIX B XHMHUYECKOW TEXHOJIOTUU aJICOPOCHTOB (aKTHBHBIE YIJIH,
CHJIMKAreJIH, EOIUThI, HOHUTHI).

Kaxue meroas! necopOuuu U 1ecopOUpyIonIie areHTbl IPUMEHSIOT B XUMHUYECKON
TexHosoruu? Kak npoBoasT pereHepanno akTUBHOIO YIJIsl M LIEOJIUTOB?

OIIK-1.2

Brnazneer cnocobamu 1 mpueMaMu pereHus
UCCIIEIOBATEIbCKUX 3a71a4 B IPEIMETHOMN
o0yacTu MeTalTypruu u
METaJNI000pabOTKH

Ilpumepnulii nepeuens 60npocos 011 ceMUHapPo8 — OUCKYCCUil RO memam:.

- OO0mre 3aKOHOMEPHOCTH TepeHoca BellecTBa B TBepAOU (aze (CTPyKTypa TBEPIBIX
MaTepuaioB; KiacCU(UKAIUs TBEPABIX MaTepuasioB; aud(y3HoOHHOE paBHOBECHUE;
OCHOBHBIE MEXAaHU3MbI MACCOIIEPEHOCA);




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OueHouHble CpeCTBA

- O01mue 3aKOHOMEPHOCTH NEPEHOCA BEIIECTBA BO BHEIIHEH (as3e, MexaHH3MBI IIepeHoca
BEIIECTBA BO BHEIIHEH (pa3e; KpUTepuanbHbIE YpaBHEHHS MacCOIEPEHOCa;

- OCHOBHBIE METO/IbI UCCIIEJOBAHUIM MacCOIIPOBOAHOCTH B MIPOLIECCAX CYILKH, aICOPOLIUN
JUis  pemieHuss NpodecCHOHAIbHBIX 3a4ay (BIUSHUE TOPHUCTOM CTPYKTYphl Ha
MacCONPOBOJHOCTh TPU CYIIKE; BIMSAHHE (U3NYECKHX CBOWCTB Cpelbl B IOpax
MaTepuaga Ha MAacCOMPOBOJHOCTh MPU CYIIKE; MAaCCOMPOBOJHOCTh MPU CYIIKE
KOJUIOMIHBIX KaIMJUISIPHO-IIOPUCTHIX MaTEPUaJIOB; MaCCONPOBOIHOCTD MTPH aICOPOLIHH)

OIIK-1.3

[Tpumensier pyHIaMeHTaNbHbIE
MEXIUCLUUIUIMHAPHBIE 3HAHUS VIS
peneHns 3a/1a4 B PO eCCHOHAIBHON
JESATEIIBHOCTH

Ilpumepnvie npakmuueckue 3a0anua:

1. HauanpHOe cOCTOSIHME BO3/yXa, MpUxosiiero B katopudep ty = 15 °C u ¢ =
40%. B xanopudepe Bo3ayx Harpepaercs 10 tx = 130 °C. Ha BeIxoze u3 cymmukn ¢ =
95%. Ilotepu Temna B AEWCTBUTENBHOM Mpolecce CYMKH (uor = 1,5 MJxk. Haiitu
pacxo/ Teria Ha AeUCTBUTEIbHBIN IPOLECC CYIIKH.

2. Brplie paccunTaHHbIN IPOLECC CYIIKH IPOU3BOAAT CMECHIO CBEXKErO BO31yXa U
0TpabOTaHHOTO, NIPUYEM IIPU CMEIICHUU TeMIIepaTypa cpeaHss Mexay Humu. [lorepu
TEIUIa B IEHCTBUTENBHOM IIPOLECCE CYWKHU (uor = 1,5 MJDx. Halitu pacxon Terua Ha
JEHCTBUTENBHBIN MPOLIECC CYLIKU IPU NEPEKPECTHOM IBUKEHUH (a3.

3. Ha cymKy mpuXoasT OCThIBIIME AbIMOBHIE rashl ty = 180 °C u d = 10 r/kr u
BO3/yX ¢ TemrepaTypoii ty = 15 °C n ¢ = 40 %. CymIka mpoMCXOUT IIPH TeMmmeparype ty=
130 °C. Iotepu Temna B AeiiCTBUTENLHOM MPOLECCE CYMKH Guor = 1,5 MJIxk. Haittu
pacxoj Teruia Ha AeUCTBUTEIbHBINA MPOLECC CYIIKH.

4. Cy1ika no myHKTY 3 MPOUCXOAUT C PELUPKYIISAIHEeH 0Tpab0TaHHBIX THIMOBBIX
razos. Cymka mpoucxoaut npu Temmepatype te = 130 °C. Iotepu Temna B mporecce
CYWIKHU (uor = 1,5 M/Ix. HaliTn naponpoHuIiaeMoCcTh ¥ pacxoj TeIlia Ha IpOLECC
CYIIKH.




0) Ilopsinoxk mnpoBedeHUSs TNPOMEKYTOYHON aTTecTallUU, IMOKA3aTeJM M KPHUTEPHH
OlLlCHMBAHMSA:

ITpomesxyTouHas arrecTanus N0 JUCUUIUIMHE «Macco- U TEeIUIONEePEeHOC B TeTepPOreHHbIX
CUCTEMAxX» BKIIIOYAET TEOPETHUUECKHUE BOIPOCHI, IO3BOJISAIOLIME OLIEHUTHh YPOBEHb YCBOCHHS
00yyaroIyUMuUCs 3HAHUH, U MPAKTUUECKUE 33aJJaHMs, BBIABIIOIINE CTEIEHb COPMHUPOBAHHOCTU
YMEHHUH U BIIaJICHUI, TPOBOIUTCS B (hopMe IK3aMEHa.

OK3aMeH IO JaHHOM MUCLMIUIMHE HPOBOJUTCA B YCTHOH (hopMe 0 3K3aMEHAMOHHBIM
Ouneram, KaXIblil 13 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIIPOCA U 3a]a4a WK B (hopMe TecTa.

IHoka3zaTesu M KPpUTEPUM OLIEHUBAHMSI IK3aMeHa B YCTHOI dopme:

— Ha OLIEHKY «OTJIMYHO» (5 6ayioB) — 00Oydaromuiicss 1EMOHCTPUPYET BBHICOKUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U IJIyOOKOoe 3HaHME
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUPYET
3HAHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTyalUsIX MOBBILIEHHOM CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 0amia) — oOyyaromuiicsi 1eMOHCTPUPYET CPEAHHUM YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHMsSI OCBOCHBI, HO JOIYCKaIOTCA
HE3HAYUTENIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYJHEHUS [IPH aHATUTUYECKUX ONIEpaLlUsX, IEpEeHOCce
3HAHUI U YMEHUI Ha HOBbIE, HECTaHIapPTHbIE CUTYAllUH.

— Ha OIECHKY «YAOBJIETBOpUTEJbLHO» (3 Oamia) — oOydarolmuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUH: B XOZE KOHTPOJIHBIX MEPOIPHITHI
JIOITyCKAIOTCA OLIMOKM, MPOSIBISETCS OTCYTCTBHE OTAENIbHBIX 3HAHUIM, yMEHUH, HaBBIKOB,
00Oy4aroluics HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHMs] NpPU ONEPUPOBAHUM 3HAHUSIMH U
YMEHUSIMU [IPH UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLEHKY «HeYyJAOBJIETBOPUTEJbHO» (2 Oaina) — oOyvaromuiics He JEMOHCTPUPYET
3HAaHUS TEOPETHUECKOro MaTepHala, JOMyCKaeT CYLIECTBEHHbIE OIIMOKH, HE MOXET IOKa3aTb
MHTEJIJIEKTyalIbHbI€ HAaBbIKU PELIECHUS MPOCTHIX 331a4.

IToxa3aTenn U KpUTepHHU OLlEHMBAHUS IK3aMeHAa B BH/Ie TecTa:

Bomnpocel TecTOB 0XBaThIBaIOT BeCh 00BEM H3y4aeMOUN AMCIMILIUHBI B COOTBETCTBHH C
PIII.

- HA OLIEHKY «OTJIHYHO» (5 0a/110B) — 00yJaromuiics 1eMOHCTPUPYET BBHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHUecKoe U TIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSIMU, YMEHHUSIMU, IPUMEHSIET UX B CUTYaIUSIX MTOBBIIICHHON CII0)KHOCTH, YTO COOTBETCTBYET
pe3ysbTaTy TecTupoBaHus 75% u 0oJiee;

- HA OLIEHKY «xopouo» (4 0ajia) — oOyJaronIuiics TeMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMsS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HaYUTeNIbHbIE OIIMOKN, HETOUHOCTH, 3aTPYJHEHUS IIPH aHAJTUTUUECKUX ONEpallusiX, IepeHoce
3HAaHUW U YMEHHM Ha HOBbIE, HECTAHJAPTHBIE CHUTYallMM, YTO COOTBETCTBYET pE3YJIbTaTy
tectupoBanus 60 -74 %o;

- Ha OLEHKY «YyAOBJeTBOPUTEJAbHO» (3 0Oana) — oOydarouuiicss JeMOHCTPUPYET
MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOA€ KOHTPOJBHBIX MEPONPHUATHN
JOMYCKAIOTCA OIMIMOKH, TPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHWUM, YMEHUH, HAaBBIKOB,
00y4Jaronuiics HMCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHECHHS TIPU ONEPUPOBAHUM 3HAHUSIMHU U
YMEHUSAMH IPU UX [IEPEHOCE Ha HOBBIE CUTYAlIUH, YTO COOTBETCTBYET PE3YJIbTATy TECTUPOBAHUSA
50 - 59 %;

- HA OLIEHKY «HEY/I0BJIEeTBOPUTEIbHO» (2 0ajiia) — oOydaromuiicss He TEMOHCTPUPYET
3HAHUS TEOPETHYECKOro MaTepuania, JOMYCKaeT CYUIECTBEHHbIE OUIMOKH, HE MOXET IOKa3aTh
WHTEJUICKTYyaJIbHbIE HABBIKM PELICHUS MPOCTBIX 3a7ad, YTO COOTBETCTBYET pE3YyJbTATy
tectupoBanus menee 50 %0.



