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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- (hopmupoBaHMe y CTYACHTOB MOHATUWHOTO anmapara U yriyOol€HHbIX 3HAHUN 1O
Macco- ¥ TEIUIONEePEeHOCY MKy TBEPAOH (a30il u ra3000pa3HBIMU U KUJKUMU pearecHTaMu
B I'PaHyJIMPOBAHHBIX CUCTEMAaX XUMHUECKUX M METAILUTYPrHUYECKHUX MPOIECCOB.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumnimaa Macco- 1 TEIIONEePeHOC B FeTePOreHHbIX CUCTEMaX BXOJUT B
00s13aTeNbHYI0 YacTh y4eOHOT0 I1aHa 00pa3oBaTEIbHON MPOTPAMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIaICHUS),
copMUpPOBAaHHBIE B PE3YJIbTATE H3YUYCHHS AUCIUILINH/ TPAKTHK:

ba3oBble 3HaHMA 10 PHU3HUKE, XUMHH, (PU3NIECKON XUMHUH, TEPMOTUHAMHUKE,
METaJIIyprHuecKUM IpolieccaM B 00beMe IMOArOTOBKY OaKaiaBpa 110 TEXHUYECKUM
HAaIpaBJICHUSM.

3HaHus (yMEHUs, BIIAICHUS ), TOTyYSHHBIC IPU U3YYSCHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

CucreMbl ynpaBieHHUsS XUMUKO-TEXHOJIOTUYECKIMH TPOIIECCaMH

[IpumeHeHne TOIIMBA B METAJUTYPrHYECKOM IpoLiecce

VnaBnuBaHue, nepepaboTka U UCIOIb30BaHNE TPOMBIIUICHHBIX Ta30B

[TonroroBka K mpoueaype 3alMThl U 3allKUTa BBITYCKHON KBATU(PUKAMOHHON
paboThI

3 Komnerennun ody4daromierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3synbrare ocBoeHUs AUCHUIUIHHBI (Moayis) «Macco- U TeIonepeHoc B
reTepOreHHbIX CUCTEMax» 00ydaroIuics JOHKEH 001a1aTh CIeIyIOIUMUA KOMIIETCHIUSMMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITIH

OIIK-1 CriocobeH pemiaTh IpOM3BOACTBEHHBIE U (WIJIN) UCCIIE0BATEIbCKUE 3a]auu, Ha
OCHOBE (hyH/IaMEHTAJIbHBIX 3HAHUN B 00J1aCTH METAJLTyprHH

OIlK-1.1 Pemaer npodeccronanbHbIe 331a4U B 00JIaCTH METAJUTYPTrUu U
IIPOLIECCOB METAINIO00PA0OTKH, UCIIONIb3Ys (DyHIaMEHTaIbHbIEC 3HAHUS

OIIK-1.2 Bnageer criocobamu 1 mpuemMamMu pelieHns NCCIeI0BaTeNbCKUX 3a1ay B
MPEAMETHOM 00JIaCTH METAJUTYPTHH M METAITIO00pabOTKH

OIIK-1.3 [TpumensieT GyHIaMeHTaNbHbIE MEXIUCIUIUIMHAPHBIE 3HAHUS IS

penieHus 3a/1a4 B MpoPEeCCUHOHAIBHON EATEIbHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 35,1 akaz. 4acos:

— aynuTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 3,1 akaj. 4acos;

— camocTosITenbHas pabota — 37,2 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas padora E z dopma TeKyIero
= =
B B aKaJ. yacax 5] Bu KOHTPOJISI
Pasnen/ tema 3 ( A ) g A y P Koz
g & © | camocrosTenbHOW |  ycmeBaeMOCTH U
JTACIUTUTAHBI 3 e = . | xommerenuun
O g 5 paboThI MIPOMEKYTOUHOH
Texk. Mab. | mpaKT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. Pazpmen 1
CamocrosTensHoe .
VYcTHBIH ompoc —
1.1 TennonepeHoc B 1syienme Oecena, ceMHUHap —
réTe OTEHHBIX CHCTEMaX y1eGHoH u ﬂHéK ccHst OIK-1.1,
p : 1] 1 1 3 Hay4HOI yeend, OIK-1.2,
OO0w1as XapakTeprcTHKa MPE3eHTALHUS 110
JIUTEPATYPHI, OIlK-1.3
TemI000MeHa. JUTEpPaTypHBIM
MOJrOTOBKA
HACTOYHHKAM
IIPE3CHTALUN
HUroro o pazneny 1 1 3
2. Pazgen 2
CamocTosiTensHOe .
VYerHbIi onpoc —
2.1 TernonpoBOAHOCTD HBYycHue Oecena, ceMHHAp —
Terosoe mstyucHye. ye0noi u Hekycous OIK-1.1,
YHCHHE. 1] 1 1 6 Hay4HOIt JIHCKYCOHA, OIK-1.2,
KoHBekTUBHEIN npe3cHTalus 1o
JIUTEPATYPHI, OIlK-1.3
TEMI000MEH. JUTEPaTypHBIM
MIOJrOTOBKA
HACTOYHHKAM
IIPE3CHTALUN
HUroro o pazneny 1 1 6
3. Paznen 3
CamocrosTenpHOE .
YcTHbIi onpoc —
U3ydeHHe
. Oecena, ceMHHAp —
yueOHO u
3.1 TemoBoe noxo6ue HAyYHOM JHCKYCCHA, OIK-1.1,
K UTEpUATbHBIE aBH'CHI/IH 1 2 2 4 J'II/ITCyaT bl MpoBepKa OIIK-1.2,
puTep yp ) PaTypEL, BBITIOJTHEHHSI OIIK-1.3
BBIIIOJTHCHHUEC
AHIUBHIYATHHOTO
WHIUBHAYaIHHOT
3aJaHus
0 3a/1aHus
Wroro no pazneny 2 2 4
4. Paznen 4
CamocTosiTenbHOe | Y CTHBIN OIPOC — OIIK-1.1,
4.1 TermmooOMeH B ciio€. 1 4 4 10 HU3y4yeHUe Oecena, ceMuHap — OIIK-1.2,
yueOHOIt n JHUCKYCCHS. OIIK-1.3




Hay4YHOU

JIUTEPaTypPhIL. ITpoBepka
BeinonHeHne MHIUBHIYATBHOTO
MHIUBHAYAIBHOT 3a7aHus.
0 3a7aHus
HWroro no pazaeny 4 4 10
5. Pa3nen 5
CamocTosTenbHOe
H3y4YEeHHE YcTHBIi onpoc —
5.1 MaccomnepeHoc. yueOHO u Oecena, ceMUHap — OIK-1.1
OO1mue 3aKOHOMEPHOCTU Hay4HOH’ JICKYCCHSL. s
2 2 2 OIIK-1.2,
MaccornepeHoca B JIMTEPaTypHL. ITpoBepka OTK-1.3
TeTepOreHHbIX CUCTEMaX. Brmmonnenne MHIUBHAYAJIBHOTO '
MHIUBHAYAIBHOT 3a7aHus.
0 3aj1aHus
HWroro no pazaeny 2 2 2
6. Paznen 6
CamocrosTensHoe
H3yUCHHE VYerHbIi onpoc —
eOHOIt Oecena, ceMHHAp —
yEOROR, A, P OTIK-1.1,
6.1 Cymka. Temno- u Hay4HOH’ JIICKYCCHSL.
2 2 6 OIIK-1.2,
MaccoOOMEH IPH CYIIKE. JIUTEPaTypPhI. ITpoBepka OINK-1.3
BeinonHeHne UHUBUTYaTBHOTO '
UHMBU1YaTBHOT 3aj1aHus.
0 3a7aHus
Hroro no pazneny 2 2 6
7. Paznen 7
CamocrosTensHoe N
YcTHBIi onpoc —
HSYACHIC Oecena, ceMUHAp —
7.1 DkcTpakiust U3 TBEPABIX ye0noi u I/IC’K ccus b OIK-1.1,
Tén (BbITpeHEIIlHMBaHMC) . 2 2 2 HayHOH 1§ ﬂe3el-1¥a I/Iﬂ’l'lO OIK-1.2,
B ' JUTEpaTyphl, P ! OIIK-1.3
JUTEPaTypPHBIM
MOATOTOBKA
HACTOYHHKAM
IIpEe3eHTaluu
HWroro no pazgeny 2 2 2
8. Pa3znen 8
CamocrosTensHoe .
YcTHbII onpoc —
H3YACHAC Oecena, ceMHUHAp —
yaEOHOi 1 P OIIK-1.1,
8.1 Ancop6uus. lecopOuusi. 2 2 4.2 HAYYHOM AUCKY > OIIK-1.2,
[pe3eHTalus 110
JIUTEPATYPHI, OIlK-1.3
JIUTEPATyPHBIM
MOATOTOBKA
HACTOYHHKAM
IIpEe3eHTaluu
HWroro no pazaeny 2 2 4.2
HWroro 3a cemectp 16 16 37,2 DK3aMeH
HToro no nucuUMIUIMHE 16 16 37,2 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpaaunoHHbIE 00Pa30BATEILHBIC TEXHOJIOTUU OPUSHTUPYIOTCS] HA OPTraHU3aIHIO
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WUTIOCTPATUBHBIX METOAOB 00y4YeHHUs). YueOHast AeATETbHOCTh CTYIEHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl yUeOHbIX 3aHATHUMN:

- UndopmannonHas JeKuus — nocie10BaTeIbHOe U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno/1aBaTess).

- Ha nmpakTrueckom 3aHATHH ceMUHAp — Oece1a mpernoiaBaTess U CTYACHTOB,
o0CyXJIeHUEe 3apaHee MOArOTOBICHHBIX COOOIIEHHUH 10 KaXK0MY BOTIPOCY IIJIaHA 3aHATHS C
€MHBIM JIJISl BCEX [IEPEUHEM PEKOMEHIYEMOM 00513aTENbHON U IOMOIHUTEIbHON
JIUTEPaTypHl.

- [IpakTdeckoe 3aHsATHE, ITOCBAILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
110 NPEAJIOKEHHOMY aJITOPUTMY.

2) HTepaKkTUBHbIE TEXHOJOTUH — OpraHu3anys o0pa3oBaTeIbHOrO Ipoliecca,
KOTOpas IPEeIoJaracT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JUIs HUX 00pa30BaTEeNIbHOTO pe3ynbTaTa.
Hapsiny co cnenyanu3upoBaHHBIMU TEXHOJIOTUSAMHU TaKOTO POJA MIPUHIIMII HHTEPAKTUBHOCTH
IIPOCIICKHUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.
HHTEepakTUBHOCTD 110/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOLIEHHUS B X0/1€
o0pa3oBaTeNpHOrO Ipoliecca U, Kak CleJCTBUe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMAaLMOHHO-peCYPCHOM cpe/ibl. DOpMBbl yUeOHBIX 3aHATUMI:

- CeMuHap-nucKkyccus (Ha NpakTHYECKUX 3aHITUAX ) — KOJUIEKTUBHOE 00CYXICHHUE
KaKoro-ymbo CIopHOro BOmpoca, npoosieMsl, BbIABICHHE MHEHUN B TpyIIie (MEKXIPYyNIIOBOH
JMAJIOT, TUCKYCCHSI KaK CIIOp-AHajor).

3) NudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUHU —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAS HA IPUMEHEHUN
CMELUAIU3UPOBAHHBIX MPOIPAMMHBIX CPEJ] U TEXHUYECKUX CPEJICTB pabOTHI C
uHpopmanueit. Dopmbl yueOHBIX 3aHATHI:

- Jlekuus-Busyanusanys — U3JI0KEHUE CONEPKAHUA COIPOBOXKAACTCS NPEe3CHTalUEN
(emMoHcTpanuel yueOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUeCcKUX, ayJu0- U BUJEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B OpPME MPE3CHTALIMH — IIPE/ICTaBIEHUE PE3YyIbTATOB
IIPOCKTHOM WJIA UCCIEA0BATEIBCKOM NEATEIBHOCTH C UCIIOJIB30BAaHUEM
CIELUaTU3UPOBAHHBIX IIPOTPAMMHBIX CpEL.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JInTeparypa:

1. ly6una, M. B. OcHOBBI MaccooOMeHa ¢ ydacTueM TBepaoi (pa3bl : yaeOHOe mocodue
[t By3oB] / M.B. lllybuna ; Marautoropckuit roc. texuudeckuii yu-t um. I'. M. Hocoga. -
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - ISBN 978-5-9967-2364-5. -
3ari. ¢ tutys. skpana. - URL :https://host.megaprolib.net/MP0109/Download/MObject/3191 . -
MaxkpooObekT. - TekcT :



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

ANIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. ®U3UKO-XUMUYECKUE OCHOBBI MPOIIECCOB TEIJIoMaccooOMeHa: YuyeObHoe mocobue /
ApxunoB B.A. - Tomck: U3n-Bo Tomckoro momurtex. yHuBepcurera, 2015.- 199c.: ISBN
978-5-4387-0539-0 - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/document?id=218760 .

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. lyobwmna M. B. Pacu€r oGopymoBaHHs ydyacTka IOAOTpPEBa HMCXOIHOW CMECH
pPEeKTH(UKAIIMOHHON YCTaHOBKM : y4deOHoe mocoOue [mins By3oB] / M. B. Illyouna, E. C.
MaxoTtkuHa ; Marautoropckuii roc. Texuudeckui yH-T uM. I'. . HocoBa. - Maruuroropck :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TeKCT : 2JIeKTPOHHBIM.

2. IIpoueccsl U anmapaTbl XUMHUYECKON TEXHOJIOTUU B TEXHUKE 3aLIUTHI OKPYXKAIOIIeH
cpenbl: YueOHoe nocobue / K.P. Tapannesa, K.B. Tapannes. Mocksa : HULl MH®PA-M, 2022.
- 412 c.: 60x90 1/16. - (Bricuiee oobpa3zoBanue: bakanaspuar). (1)

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

3. KoncrpyupoBanue u pacdeT 3JIeMEHTOB XUMHUYIECKOTO 00OPYIOBaHMS: YICOHUK /
W.N. Tlonukapos, C.U. [Tonukapos. - Mocksa : Anbha-M, 2010. - 382 c.: ni.; 60x90 1/16.
(meperer) ISBN 978-5-98281-174-5 - Tekcr : anexTponssIii. - URL:
https://new.znanium.com/document?id=2776 .

4. HenuuelHbIe HecTarmoHapHbIe 3D (EKThI B IpoIieccax Macconepenoca: MoHorpaduwst /
I'epmanos B.1O., 'apmamos C.1. - Poctos-Ha-/lony: M3aarenscto FODOY, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Tekcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

5. Teopernueckue ocHOBHI TeriorexHuku/JIsmkoB B. U. - Mocksa : KYPC, HUILL
NH®PA-M, 2019. - 328 c.: 60x90 1/16 (ITeperuiér) ISBN 978-5-905554-85-8 - Tekcr :
anektpounsii. - URL: https://znanium.ru/catalog/document?id=354451 .

B) MeToauuyecKue yKa3aHus:

l. KuHeTuka CyImIKM TBEpAbIX MaTepuasoB: Meroa. yKa3aHUs MO JUCLUIIIMHE
«MaccooOMeHHbIE TPOLECCHl XMMHUECKOl TexHosorun». Marauroropck: ®I'bOY BO «MI'TY
nMm. I'.'1.Hocosa, 2019. 10 c.

2. llyomna M. B. Pacu€r o0OopymoBaHHsS ydacTKa TIOJOTPEBA HCXOIHOW CMECH
peKkTU(UKAIIMOHHOW YCTaHOBKM : ydyeOHoe mocoOue [ans By3oB] / M. B. Illybuna, E. C.
MaxotkuHa ; Marauroropckuii roc. Texunueckuii yH-T uM. I'. M. HocoBa. - MarauToropck :
MITY wum. I'. U. Hocoa, 2019. - 1 CD-ROM. - 3arm. ¢ turym o3kxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TekcT : ANeKTPOHHBIN.

3. llyouna, M. B. OcHOBBI MaccoOoOMeHa ¢ ydacTHeM TBep10i (a3sl : yaeOHOe mocobue
[t By3oB] / M.B. lllybuna ; Marautoropckuit roc. texuudeckuii yu-t um. I'. M. Hocoga. -
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - ISBN 978-5-9967-2364-5. -
3aru. ¢ tutyi. skpana. - URL :https://host.megaprolib.net/MP0109/Download/MObject/3191 . -
MaxkpooObeKT. - TekcT : anekTpoHHBIH. - CBeieHus AocTymHbI Takke Ha CD-ROM.

r) lIlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:


https://znanium.ru/catalog/document?id=218760
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://znanium.ru/catalog/document?id=399271
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://znanium.ru/catalog/document?id=354451
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://host.megaprolib.net/MP0109/Download/MObject/3191

IIporpamMmmHoe o0ecnieueHune

HaunmenoBanue N
o No norosopa Cpok AeicTBUS TUIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip CBOOOJITHO pacrpocCTpaHsIeMoe OeccpouHo
FAR Manager CBOOOJITHO pacrpocTpaHsIeMoe 0eccpouHO

HpO(l)CCCHOHaJILHLIe 0a3bl JaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPaBOYHbIC CUCTEMbI

Hassanue kypca Cchuika
BJ_IeKTpOHHa;I 0a3a nmeproaMYecKuX u3aanui East https://dlib.eastview.com/
View
HanmonansHas nndopmanuonno-ananmtuyueckas | URL:
cucrema — Poccuiickmii wuHAEKC Hay4dHoro | https://elibrary.ru/project risc.asp
IUTUPOBAHUS
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
yupexaenue «DenepaabHbIil HHCTUTYT URL: http://www2.fips.ru/

HpOMLIIHJ'I@HHOfI COOCTBEHHOCTH

Poccuiickass T'ocymapcTBeHHass — OuOimoreka.

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

DneKkTpoHHbIe pecypchl oubdmuorexku MI'TY um.

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE TUCITUTUINHBI BKIIFOYALT:

Y4eOHble ayAUTOPUHU I TPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUMa. OCHaIlleHUE:
MysbTUMEAMITHBIC CPEACTBA XPAHCHUS, IEPEIavd U MPEICTABICHUS HH()OPMAIIHH.

VYueOHble ayIUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHIA, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOMN aTTeCTaIliH.
Ocnamenue: Jlocka, MyTbTUMEAUWHBIN TPOEKTOP, SKPaH.

[TomereHus Al CaMOCTOSITENBEHOM paboThl 0Oydaromuxcs. OcHalleHue:
[MepconanbHbie KoMIbiOTepHI ¢ makeTrom MS Office, Bbixo0Mm B IHTEpHET U ¢ OCTYIIOM B
ANEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tomemienune It XpaHEHHUS U TPOPHIAKTHYECKOTO 00CITy’)KUBaHUSI Y4€OHOTO
obopynoBanus. OcHamenue: lkadsr a4y xpaneHus: yueOHO-METOINYECKON JOKYMEHTAIINH,
y4eOHOT0 000pYIOBaHUS M YU4EOHO-HATTISAHBIX TOCOOUM, THCTpYMEHTHI 1J11 peMOHTA
71a00paTopHOro 000pyI0BaHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

IIpunoxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeueHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

[To mucuunnuze «Macco- U TEIUIONEPEHOC B T€TEPOreHHBIX CUCTEMaxX» MPEeAyCMOTpEeHa
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AymuTopHas ¥ BHEAyIHTOpHAsh CaMOCTOSATENbHas paboTa CTYJEHTOB MPEAIoaraeT
MOJATOTOBKY K YCTHBIM OIlpocaM — OecelaMm, CEeMUHApaM — TUCKYCCHSIM U MpPE3CHTALUSIM IO
JUTEPATypHbIM HMCTOYHMKAM M WHAMBUAYAJIbHBIM 3aJaHUSM [0 pa3IM4YHbIM pacuéraM Ha
MPAKTUYECKHUX 3aHATHUSX.

Ilpumepnslii nepeuenb 60nPOCO8 0151 YCHHBIX ONPOCOB — Heced no memam, CeMUHApPos —
oucKyccuil (IKzamena)

- Obwue 3aKOHOMepPHOCIU MenI00OMeHa (CROCcoObl nepeHoca menid, OCHOBHOe YPAGHeHUe
menionepeoayu, ypasHenus menjionposoOHOCMU, MeNI08020 U3YUeHUs, meniogoe nodooue u
KpUmepuaibHvle ypasHeHus KOHGEKMUEHO20 Menio00MeHa);

- Obwue 3aKOHOMEPHOCIU NEPeHOCa Bewecmad 6 meepooll gaze (cmpykmypa meepobix
Mamepuanog; Kiaccuguxayus meepovix Mamepuanos; oupg@yzuonnoe pasHosecue; OCHOBHbIE
MeXAHU3Mbl MACCONEPEHOCA);

- Obwue 3aKOHOMEPHOCIU NePeHOCa Beuwecmed 60 6HelHell paze (Mexanuzmvl nepeHoca
sewecmea 60 6HeulHell gaze; KpumepuaibHvle ypasHeHUust MacCONepeHoca);

- Macconposoonocms 6 npoyeccax cywku, aocopoyuu (81usnue nopucmot CmpyKkmypul Ha
MAcconpo8oOOHOCMb NpU CYyuiKe; GIUSHUE UIUYECKUX CBOUCME CPedbl 8 NOPAxX Mamepuald Ha
MAcconpogooOHOCMb  Npu  CYwiKe;,  MACCONPOBOOHOCMb  NpU  CYWKe  KOJIOUOHBIX
KAnUISPHO-NOPUCBIX MAMEPUALO8, MACCONPOBOOHOCb NPU A0COPOYUL.):

1. CmocoObl nepeHoca Temna: TenIonpOBOIHOCTb, KOHBEKIIMS, TEIIOBOE u3nydeHue. Ilonarus
«TEIJI00T/Iauay U «TeIuionepeiadyar.

2. OcHOBHOE ypaBHEHHE TerIonepeauu (s CTAlMOHAPHOI'0 U HECTALMOHAPHOTO IPOLIECCOB).
Koaddumnuent Teronepegaun.

3. Boipaxenue 3akoHa @ypbe 1 TEIUIOBOrO MOTOKA, MEPEJaBAEMOro TEIIONPOBOJIHOCTHIO.
Koadunuent rennonposogHoctu. IlprmMeps! TEMIONPOBOAHOCTH Pa3IMYHbIX BELIECTB.

4. JluddepeHnuanbHOe ypaBHEHHE TEIIONPOBOAHOCTH Dyphbe /Ui CTallMOHAPHOTO IMpolecca.
Koad¢uimenT remneparypornpoBOgHOCTH.

5. TemoBoe n3nydeHue. Belpaxxenue TemaoBoro 6anaHca U CiIeICTBHS U3 HEro (aOCOIIOTHO
YepHOe, a0COIIOTHO 0e10e U JUATEPMHUIHOE Tea).

6. BsauMocBs3p MeXAy JyuyeUCITyCKaTeIbHON M Jy4eroroaTelbHON CIocOOHOCTAMU Tel —

3akoH Kupxroda.

[Tepenaua Teruia koHBekIMed. CxeMa KOHBEKTHBHOTO TEMJIOOOMEHA.

8. VYpaBuenme HproTOHa Ui Tpolecca TEIJIOOTIA4d OT CTeHKH K cpeae. KoaddummeHnt

TEIIO0TAa4YH (L ¥ (PaKTOPBI, OT KOTOPBIX OH 3aBUCHT.

9. TennoBoe nonobue u ero kpurepuun (Hyccenvra, ®ypre, IIpannrns, Iekne, 'pacroda).
KpureprnanbHoe ypaBHEeHHE KOHBEKTUBHOTO TETIOOOMEHA M €T0 KpaTKasi XapaKTePUCTHKA.

10. TennooOMeH B ci10€ KyCKOBBIX MaTe€pHasoB.

11. TemnooOMeH B HEMOABUKHOM CIIOE.

12. HarpeB IJI0THOTO CJIOSI ITPH MEPEKPECTHOM JIBH)KEHUH ITOTOKOB.

13. HarpeB MaTepmasiia B IUIOTHOM CJIO€ TPH MPSIMOTOYHOM H TPOTHBOTOYHOM JIBHKCHHSX
IIOTOKOB.

14. OxapaktepusyiiTe BUABI IpolieccoB Maccomnepenadn. UTo sBisercs IBUKYLIEH CHION
Macconepenoca?

15. OxapakTepu3yiite 001I1e 3aKOHOMEPHOCTH MAacCOMEPEHOCa B CHCTEMAaX C Y9aCTHEM TBEP0i
¢a3ebl. [osicHUTE OTBET HA IPUMEPE CXEMBI OJTHOMEPHOT'0 OTOKA BEIIECTBA U3 TBEPJIOTO Teja
B MTOTOK HUAKOCTH (Ta3a WM 1apa), OMbIBAIOIIEH 3Ty OBEPXHOCTb.

16. IlpuBeaurte BblpakeHUe mMepBoro 3akoHa duka U MOSACHUTE BXOMAIIME B HETO MapameTphl.

~



Yro Ttakoe KO3PPHUIUEHT MOJIEKYIIPHON TU(PPYy3UH, U OT KaKUX MMapaMeTPOB OH 3aBHCUT?
[IpuBenuTe mpuMepsl 3HaUCHUH KOdhdUIIMEHTa MOJEKYISIpHON MU dy3un raza B KUAKUE U
ra3oBbl€ CPEJIbI.

17. IlpuBeaurte BbIpa’k€HHE OCHOBHOI'O 3aKOHA MAacCOOTAAuH, WIM KOHBEKTHBHOH nuddy3un u
NOSICHUTE BXOJAIIME B HEro mnapamerpel. Kakoil BuA NPUHMMAET 3TO YpaBHEHHE MJIs
ycTaHoBHBIIErocs npouecca? B kakux equHuLax Bbpaxaercs Ko3(hGUIueHT MaccooTaaun’?
3anummre ypaBHEHHS MacCOOTAa4H JIJIs Ta30BOH M KHUIKOH (a3 U MOSICHUTE BXOAAIINE B HUX
apamMeTpsl.

18. IlpuBeaute BeIpakeHust uiss KpurepueB nonodust (Hyccenbta, Ilexne, Ilpanntnsa, buo),
KOTOpbIE MTPUMEHSIOT JJIsl OIMCAaHUSI MACCOOOMEHHBIX IpoleccoB. UTo XapakTepu3yeT WiH
BBIPAXKaeT Ka)KJbli U3 HUX?

19. KakoBbl 1enu ynaneHus BiIaru M3 TBEPHAbIX U MacTooOpa3HbIX MaTepuanoB? Urto Takoe
CYIIKa, U KaKU€ BUJIbI CYILIKH ObIBAtOT?

20. IlpuBenure OCHOBHBIE CBOMCTBAa BIJIAXXHOTO BO3AyXa (abCOJIIOTHAsT M OTHOCHUTENbHAs
BJIQXXHOCTb, TOYKAa POCBI, BJIArOCOAECPNKAHUE, OHHTAIbIUA (TEILUIOCOAEpKAHUE)) U
OXapakTepu3yiTe ux.

21. Oxapaxrepusyiite Tpu (OpMBI CBSI3M BJIAarM C MarepuaioM. YTo Takoe paBHOBECHas
BJIQYKHOCTB W), ¥ OT 4ero oHa 3aBucut? [IpuBenure npumep KpuBoii paBHoBecus: W,=f(¢).

22. OxapakTepu3yiTe KMHETHKY CYLIKH IO KPUBOM CYIIKH, IOSCHUB BCE MEPUOJBI U YYaCTKU
9TOU KPUBOM.

23. Kakoii nporecc SKCTpakLUi B XUMUYECKON TEXHOJIOIMH Ha3bIBAIOT BBIIIEIAUMBAHUEM, U I'11e
€ro NpuUMeHsI0T? B ueM 3akirodyaercs mpouecc BbllleIaunBaHus, U YTO BIUSET IPU ITOM Ha
nepeHoc BerecTa?

24. Yrto sBisieTcs OBWDKYIIEH CWIION Tporiecca BblmenadnBaHus? Kak BIMSIOT Ha CKOPOCTh
BBILIEJIAYMBAHUS [I€PEMEIIMBAaHUE, TeMIepaTypa M CTElNeHb HW3MEJIbYEHHUsS TBEPAOro
BellecTBa?

25. Kakwue cnocoObl pacTBOPEHMs U BBIIIETAUYUBAHUS IPUMEHSIOT B XMMUYECKONH TEXHOJIOTUU?
KpaTko nosicHuTe cxemsbl UX MPOBEIECHNUS, JOCTOUHCTBA U HETOCTATKHU.

26. IlosicHUTE OCHOBHBIE XapaKTEPUCTUKU aacopOeHToB. KpaTko oxapakTepusyite BUIbI
IPUMEHSEMbIX B XUMHUYECKOH TEXHOJOIMHM aJCOpOEHTOB (aKTHBHBIE YIJIH, CHJIMKAresH,
LICOJIUThI, HOHUTHI).

27. Kakwe wmeronmpl nmecopOuMM W JecOpOMpPYIOIIME areHThl TNPUMEHSIOT B XHUMHYECKOH
TexHojoruu? Kak npoBoaaT pereHepanno akTHBHOIO YISl U LIEOJIUTOB?

IIpumepnolii nepeuensb 6o0npocos Onsa ceMunapos — QUCKYCCuil o memam
- OOmMe 3aKOHOMEpPHOCTH TemIooOMeHa (CrocoObl MepeHoca TeIla; OCHOBHOE YypaBHEHHE
TETUIOTIePEIaul, YPaBHEHHUS TEIUIONPOBOJHOCTH, TEIJIOBOTO M3IYyYCHHUs, TEIUIOBOE IMOJ00ue H
KpUTEPHAIbHBIE YpaBHEHHSI KOHBEKTUBHOTO TEMJI000MEHa);
- OO11Me 3aKOHOMEPHOCTH IIEpEeHOCa BEIIECTBA B TBEPI0H (hasze (CTpYKTypa TBEP/IbIX MATEPHAIIOB;
KJaccu(uKalus TBEpIbIX MaTepHalioB; MU(PQPY3MOHHOE pPABHOBECHE; OCHOBHBIE MEXaHH3MbI
MaccomepeHoca);
- OOmme 3aKOHOMEPHOCTH IE€pPEeHOCa BeIlecTBAa BO BHEIIHEH (as3e, MexaHU3MBI mHepeHoca
BEIIECTBA BO BHEITHEH (pase; KpuTeprabHbIe YpaBHEHHUSI MaCCOIIEPEHOCA;
- OCHOBHBIE METOBI UCCIIEAOBAaHUI MacCONMPOBOAHOCTH B MpoOIeccax CYIIKH, aJCOpPOLUM s
pelieHus npodeccnoHalbHbIX 3aa4 (BIUSHUE TOPUCTON CTPYKTYpPhl HA MAaCCONPOBOIHOCTH MPHU
CYIIKe; BIMSHHUE (PU3MUECKUX CBOMCTB Cpejbl B IMOpax MaTepHaja Ha MacCONpPOBOAHOCTH MpPHU
CYIIKE, MaCCOINPOBOJHOCTE IPHU CYIKEC KOJJIOWAHBIX KAIMWJIIAPHO-TIOPHUCTBIX MATCPHAIOB;
MacCOMPOBOAHOCTb MIPH aACOPOIINHN)

Ilpumepnbolii nepeuens 60nPoOcos 0 npe3eHmauuil no memam
- OO0mme 3aKOHOMEPHOCTH TEIIooOMeHa (CrmocoObl MepeHoca Temia, OCHOBHOE YpaBHEHHE
TEIUIONepelaul, YPaBHEHUS TEIUIONPOBOJHOCTH, TEIJIOBOTO M3IyYeHHMs, TEIJIOBOE Mojo0ue u
KpUTEpUaIbHbIE ypaBHEHUS! KOHBEKTUBHOT'O TEIJIOOOMEHA);
- O01re 3aKOHOMEPHOCTH IepeHoca BEeIeCTBa B TBEPOH (paze (CTpyKTypa TBepAbIX MaTEPUAIIOB,;




KJaccu(uKanusi TBEPIbIX MaTepHalloB; MU(PPY3MOHHOE PABHOBECHE; OCHOBHBIE MEXaHH3MbI
MaccomepeHoca);

- OOmme 3aKOHOMEPHOCTH IepeHOca BEIIeCTBa BO BHEIIHEW (aze (MEXaHW3MBI IMEpPeHOca
BEIIIECTBA BO BHEIIHEH (pa3e; KpuTepraibHble YpaBHEHUS] MACCOIIEPEHOCA);

- Merozs! uccnenoBaHui BIUSHUS IOPUCTON CTPYKTYPBI HA MACCOIIPOBOJHOCTD IIPU CYLIKE;

- Meroasl ucciaenoBaHUN BIMSAHUS (DU3MUYECKMX CBOMCTB Cpelbpl B IOpax MaTepuaia Ha
MacCOIIPOBOJHOCTb IIPU CYIIKE;

- MeToab! uccne0BaHUui MacCOIIPOBOIHOCTH IPH CYILKE KOJIJIOUAHBIX KaMIIISIPHO-TIOPUCTBIX
MaTepUasos;

- Metoabl uccnenoBaHuil MacCOIPOBOIHOCTH MPU aCOPOLIUH.

- Biusinue ¢u3nyeckux CBOMCTB cpesbl B MOpax MaTepHaia Ha MAacCOMPOBOIHOCTh MPH CYIIKE;
MacCOMPOBOAHOCTb IIPH CYLIKE KOJUIOMIHBIX KalUUIAPHO-TIOPUCTBIX MAaTEPUAIIOB.

Ilpumepnvie unougudyanvrvie 3adanus (U3) ona pacuemos u cemMunHapos — OUCKyccuil:

- O Meni08OMY NOO0OUIO U KPUMEPUATbHBIM YPAGHEHUAM MENn1000MeHa;

- N0 pac4émy KUHemuKu CyuKu,

- N0 pac4émy KUHemuKu CywKU npu nepekpeECmuom 08UMCeHUU Gaz,

- no pacuemy menio0OMeHa 8 HeNOOBUICHOM C0e;

- no pacuemy menioooMena 8 NIOMHOM ClI0€ NPU NPAMOMOYHOM U NPOMUBOMOUHOM OBUIHCEHUAX
HOMOKa;

- N0 pacuémy OUHAMUKU A0COPOYUU 8 HENOOBUNCHOM CILOe;

- N0 pacuémy naponpoHUYaemMoCmu:

1. HaganpHOE COCTOSTHME BO3yXa, MPUXOAIIEro B kamopudep t, = 15 °C u ¢=40%.B
kanopudepe Bo3ayx HarpeBaetcs 10 t, = 130 OC. Ha Bbixoze u3 cymiiku ¢ =95 %. [lorepu Teruia
B JICHCTBUTEILHOM TIPOLIECCe CYIIKHU (nor = 1,5 MJIx. HaiiTu pacxon Tera Ha 1eMCTBUTEIbHBIN
MPOLIECC CYIIKH.

2. Bplme paccuuTaHHBIA MPOLIECC CYIIKHM HPOU3BOJAT CMECBIO CBEXKErO BO3/AyXa H
0TpabOTaHHOTO, MIPHYEM IIPU CMEIICHUH TeMIlepaTypa cpenHss Mexay Humu. [lotepu Teria B
JIEUCTBUTEIILHOM TIPOIIecCe CYIIKH (nor = 1,5 MJk. HaitTu pacxon Teria Ha AeMCTBUTEIBHBINA
MPOLIECC CYIIKU MPU MEPEKPECTHOM IBHKEHUH (a3.

3. Ha cymky nmpuxoisT OCThIBIINE JBIMOBBIC Ta3sl t,; = 180 °%C ud=10 r/kr n BO3JIYX C
Temneparypoii t, = 15 °Cu ¢ =40 %. Cymika npoucxoauT npu temneparype t, = 130 oc. ITotepn
Teljia B JEHCTBUTEIBHOM IpOIeccCe CYMKH (nor = 1,5 MJDk. Haittu pacxon Teruia Ha
JIEUCTBUTEIIbHBIN IPOLIECC CYLIKH.

4. Cymika 1o myHKTY 3 NPOMUCXOJUT C PEUUPKYJIALHEld OoTpaOOTaHHBIX JABIMOBBIX Ta30B.
Cymka mpoucxoauT npu remnepatype t, = 130 oC, [Torepu Temuia B mporecce CymKkH Quor = 1,5
M/Ix. HaiiTu maponpOHUIIaEMOCTh M pacXo/l TEIJIa Ha MPOLECC CYIIKH.




Ipuio:xkenne 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJIbTATOB OOYUYCHHS 10  AUCIUILTUHE
(MoyITIO) 3a OTpeIeICHHBIN Mepruoa 00yUeHHUs (CEMECTP) U MPOBOAMUTCS B (hOpME dK3aMEHA.

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemble pe3ysabTaThl 00yUEHUS U OLIEHOUHBIE CPEJICTBA AJI IPOBEICHUS IPOMEXKYTOUYHON aTTECTALIUU.
0) [Topsimok mpoBeACHUS TPOMEKYTOUHOM aTTECTAIH, TIOKA3ATeIN U KPUTEPUH OIICHUBAHMSI.

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

Kon
WHIUKaTOpa

I/IH,Z[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIN

O1neHOYHBIC CPEACTBA

OIIK-1 — Cnoco0eH pemiaTh NPOU3BOJICTBEHHbIE U (MJIH) HCCIIEI0BATEIbCKHE 321241, HA OCHOBe (PyH/IaMeHTAJILHBIX 3HAHUI B 00J1aCTH

MeTaJLUIypruu

OIIK-1.1

Pemaer npoeccnonansHbie 3a1a4u B
00J1aCTH METAITYpPTUH H MIPOIIECCOB
METaI000paboTKH, UCHOIb3YS
dbyHIaMEeHTAIbHBIC 3HAHUS

Teopemuueckue eonpocwt (IK3aMeHAYUOHHDLE) .

28.

29.

30.

31.

32.

33.
34.
35.
36.

Crnioco0bl mepeHoca Temja: TeIIONPOBOAHOCTh, KOHBEKIINS, TEIJIOBOE H3JIyuEHUE.
[TonsaTHS «TEIIIOOTAaYa» U «TEILIONEpEaada.

OcHOBHOE ypaBHEHHE TeIulonepenauu (A1 CTallMOHAPHOTO U HECTAllMOHAPHOTO
nporiecco). KoadduimeHT remnonepenayn.

Boipaxxenne 3akona ®ypbe UIsI  TEIUIOBOTO  IOTOKA,  IE€pPEIaBaeMoro
TEIIONPOBOAHOCTBIO. Koadpduument TEIIONPOBOJHOCTH. ITpumepsr
TEIUIONPOBOAHOCTH Pa3IMYHbBIX BELLIECTB.

VYpaBuenue HproToHa 17151 poliecca TemIo0T1auu oT CTeHKH K cpene. Koaddunument
TEIUIOOT/Ia4YM O U (PAaKTOPBI, OT KOTOPHIX OH 3aBUCHT.

TenmoBoe monobue u ero kpurepun (Hyccenbra, ®ypwe, Ilpanarns, Ilexue,
I'pacroga). KputepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TEIUIOOOMEHA U €ro KpaTKasi
XapaKTEpUCTHKA.

TemooOMeH B clioe KYCKOBBIX MaTEpHUaJIOB.

TennooOMeH B HEMOJBMKHOM CJIO€.

Harpes mioTHOro ciost mpu NepekpecTHOM ABHKEHUU MTOTOKOB.

HarpeB marepuana B IUIOTHOM CJO€ NpU MNPSIMOTOYHOM M HPOTUBOTOYHOM




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHbIE CpeCTBA

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

JBUKEHUSIX [TOTOKOB.

OxapakTepu3yiTe 00IIHe 3aKOHOMEPHOCTH MAaCCONIEPEHOCA B CUCTEMAX € y4acTHEM
TBepao# (asel. [loscHUTE OTBET HA MpUMEpE CXEMbl OJJHOMEPHOIO ITOTOKA BEIIECTBA
W3 TBEPJOTO Tejla B MOTOK UAKOCTH (ra3a WM I[apa), OMBIBAIOLIEH I3TY
IIOBEPXHOCTb.

KakoBbl 1ienu ymaneHusl BiIard U3 TBEPABIX U MACTOOOpasHbIX MarepuanoB? Uto
TaKOE CYIIKa, U KaKUE BUBI CYIIKU ObIBAIOT?

[IpuBenuTe OCHOBHBIE CBOMCTBA BJIAXKHOTO BO3/1yXa (a0COIIOTHAS M OTHOCUTENbHAS
BIQ)KHOCTh, TOYKA POCHI, BIAroco/iep:KaHue, SHTAIbMUS (TEIJIOCOoAepKaHUe)) U
OXapAKTEPUZYUTE HX.

Oxapakrepu3yiite Tpu GOpPMBI CBSI3H BJIard ¢ MaTepuaioM. YTo Takoe paBHOBECHAs
BJIQXHOCTb Wp,, M OT 4ero oHa 3aBucut? IlpuBeante mpuMep KpHUBOW paBHOBECHUS
w,=f(¢).

OxapakTepu3yiTe KHHETUKY CYIIKH 10 KPUBOW CYIIKH, TOSICHUB BCE MEPUOABI U
YYaCTKHU 3TOU KPUBOM.

Kakoii mpomecc 3KCTpakuMM B XMMHYECKOM  TEXHOJOTHMM  HA3bIBAIOT
BBILICJIAYMBAHUEM, U TJI€ €ro MnpuMeHsoTr? B dYem 3akirouaercs mpouecc
BBIIIEIAYMBAHUS, U UTO BIHMSET IIPU STOM Ha MIEPEHOC BellecTBa?

Uto sABisieTcst NBMXKYLIEH CHIIOW TMpolecca BalllenaunBanHuss? Kak BausooT Ha
CKOPOCTH BHIIIEIAYMBAaHUS TIEpEMENINBAHUE, TEMIIEpaTypa U CTENEHb U3METbYCHUS
TBEpPJOro BemiecTBa’?

Kakue cnocoObl pacTBOpEeHHS M BBHIIICIAYUBAHUS TMPUMEHSIOT B XUMHUYECKOH
TexHosoruu? Kparko nosicHUTE CXeMbl UX MPOBEAECHUS, JOCTOMHCTBA U HEJIOCTATKHU.
[TosicHuTe OCHOBHBIE XapaKTEPUCTUKH ancopOeHToB. Kparko oxapakrepusyiite
BUJIBI TIPUMEHSEMBIX B XUMHUYECKOW TEXHOJIOTMU aJICOPOCHTOB (aKTHUBHBIC YTIIH,
CUJIMIKATeJIH, IIEOJTUThI, HIOHUTHI).

Kakue meroap! necopOruu 1 1ecoOpOUPYIOIINE areHThl MPUMEHSIOT B XUMHUECKON
texHosiornu? Kak mpoBOISIT pereHepanuio akTHBHOTO YIJIsl M IICOJTUTOB?

OIIK-1.2

Brnageer criocobamu u mpueMamMu pelieHus
UCCIIEIOBATEIHCKUX 3aJ1a4 B MPEIMETHOM
00JacTy METAITYpPTUU U
METauI000paboTKH

Ilpumepnulii nepeuenv 60npPocog 011 CEMUHAPOE — OUCKYCCUIL RO MEMAM.

- O0mue 3aKOHOMEPHOCTH TEPEeHOca BEIIeCTBa B TBEPAOW (a3e (CTPYKTypa TBEpIBIX
MaTepHayioB; Kiaccu(UKalus TBEPAbIX MarepuanoB; Iup(y3HOHHOE paBHOBECHE,
OCHOBHBIE MEXaHNU3MbI MAaCCONIEPEHOCA);




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHbIE CpeCTBA

- O0u1re 3aKOHOMEPHOCTH TepeHOoca BEellecTBa BO BHEIIHEH (a3e, MeXxaHHU3MBbI ITepeHoca
BEIIECTBA BO BHEIIHEH (pas3e; KpuTepualibHbIe YpaBHEHUSI MacCOIIEPEHOCA;

- OCHOBHBIE METO/IbI UCCIIEJOBAHUI MacCCOIPOBOAHOCTH B MPOIIECCAX CYIIKH, aJICOPOIIII
Ui pemieHus Mpo(ecCHOHANBHBIX 3agad (BIUSHHE TOPUCTOW CTPYKTYphl Ha
MacCOINPOBOJHOCTh MPHU CYIIKe; BIUSHUE (U3MUECKUX CBOMCTB Cpeabl B IMOpax
Marepuaga Ha MAacCOIPOBOAHOCTb IIPH CYIIKE; MacCOINPOBOJHOCTb IIPU CYIIKE
KOJUIOMIHBIX KaMJUIIPHO-TIOPUCTHIX MaTepUaIoB; MaCCOMPOBOTHOCTD MPH aICOPOIIHH)

OIIK-1.3

[Tpumensier GpyHIaMeHTaIbHBIC
MEXIUCITUTUTMHAPHBIC 3HAHUS JIJI51
peleHus 3aaa4 B mpodeccruoHalbHON
JeSATeTbHOCTH

Ilpumepnuvle npakmuyeckue 3a0anus:

1. HauansHOe cocTosiHME BO3AyXa, MPUXOMAAIIET0 B Kamopudep t; = 15 °C u Q=
40%. B xanopudepe Boznyx HarpeBaetcs 1o t, = 130 OC. Ha BbIxoz€e H3 CYLIUJIKH @ =
95%. IloTepu Temna B JCWCTBUTEIBHOM MPOIECCE CYMIKH (nor = 1,5 MJk. Haiitu
pacxoj Teria Ha AeMCTBUTEIbHBINA MPOIECC CYIIKH.

2. Brlmie paccyrTaHHBINA IPOIIECC CYIIKH TPOU3BOJISAT CMECHIO CBEKETO BO3JIyXa U
oTpaboTaHHOTO, MPUYEM IMPU CMEIICHUU TeMIeparypa cpeanss Mexay Humu. [lorepu
TeIjia B JEUCTBUTEIILHOM IpOIecce CYIKH (uor = 1,5 MJIx. Haiftu pacxon Ttemia Ha
JeMCTBUTENBHBIN MPOLIECC CYIIKU IPU NePEeKPECTHOM JABHKEHHUHU (as3.

3. Ha cymky npuxoaaT OCTBIBIIUE JIBIMOBBIC Ta3bl t; = 180 °%Cud=10r/kr u
13031[8/7( ¢ Temrneparypoii t, = 15 °Cu ¢ =40 %. Cymka npoucXOauT Npu TeMieparype t=
130 “C. Ilorepu Teruia B ACHCTBUTEIHHOM IpOIECCe CYMIKU (nor = 1,5 MJIx. Haiftn
pacxo]i Teria Ha IeHCTBUTENbHBIN MPOIecC CYLIKH.

4. Cymika o myHKTY 3 POUCXOAUT C PEIHUPKYIISIIHEN 0TpabOTaHHBIX JBIMOBBIX
razoB. Cylka npoucxoaut npu Temmeparype t, = 130 °c. ITorepu Temnna B mporuecce
CYHIKH Qnor = 1,5 M. HaiiTu maponpoHHIIaeMOCTh U PacXo/ TEIUIa Ha MPOIIeCC
CYIIKH.




0) Ilopsinok npoBedeHHS] TPOMEKYTOUHOH AaTTeCTALMH, MNOKA3aTeJId M KpPUTepHH
OlLleHUBAHUS:

[TpomerxyTouHas arTecTanus no JucuuIuimHe «Macco- U TEIUIONEePeHOC B TeTEPOTreHHBIX
CHUCTeMax» BKIIIOYAET TEOPETHUECKHUE BOIPOCHI, MO3BOJISAIONIME OICHUTHh YPOBEHb YCBOCHHS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33JJaHNs, BBIBISIOIINE CTECHb COPMHUPOBAHHOCTH
YMEHHH U BIaJICHUNA, TPOBOAUTCA B (hopMe HK3aMeHa.

DK3aMeH M0 JIaHHOW JUCUUIUIMHE TMPOBOJUTCSA B YCTHOM (opMe MO 3K3aMEHALMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «Xxopomo» (4 6aina) — oOyJaronuics 1eMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUIECKUX OTEPAIHsX, TEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — OOydaroImMCsS IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTAEIbHBIX 3HAHWH, YMEHUH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLEHKY «HeYJAOBJIETBOPUTENbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuasna, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHHSA Ha YPOBHE BOCIPOU3BEACHUA W OOBSCHEHHS HHQOpPMAIMKM, HE MOXET IOoKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



