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JIner akryaauszanumn padoueil mporpaMmbl

PaGouas mporpamma repecMoTpeHa, 00cyxaeHa u o1o0pena i peanusanuu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu Kageapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI
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3aB. kadempoii A.C. iapquKo

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM Toy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo
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3aB. kadeapoii A.C. iapquKO




1 Ilesin ocBOeHM S TMCHMILINHBI (MOIYJIA)

(dbopMUpOBaHUE Y CTYACHTOB MOHATUHHOTO anmnapara 1 yriryoJEHHBIX 3HAHHUM 0 pa3aeny
Gu3MKYM, Wu3ydalolmeMy TEIUIOOTAady U TeIJIonepenadyy MEKIy TEIUIOHOCUTEISIMH B
IPaHyJIMPOBAHHBIX CUCTEMAaX PEAKTOPOB XUMHUECKON TEXHOIOTHH.

2 MecTo JUCUMIIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl

Jucnummmaa TermonepeHoc B TeTEpPOreHHBIX CUCTEMax BXOJUT B 00s3aTeNbyl0 4acTh
y4eOHOTO TUTaHa 00Pa30BaTEIILHOM IPOTPAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

AHaIu3 ¥ CHHTE3 XUMHKO-TEXHOJIOTHYECKUX CUCTEM

CoBpemeHHbIE (PU3UKO-XUMUIECKIE METOIbI HCCIIEOBAHMUS M aHAIIA3A

3Hanus (YMEHUS, BIIaJICHUS), MOTYICHHBIC TIPH M3yYECHUU TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI JUTsl U3yUCHUS TUCIUILTIHH/TIPAKTHK:

[TponsBoicTBEHHAS - IPEATUTIIIOMHAS PAKTHKA

BreimonmHenue, MOATOTOBKAa K  MPOLEAype 3allUThl W 3alUTa  BBITYCKHOM
KBATH(UKAIIMOHHON pabOThI

3 Komnerenuum o0y4armerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThI 00y4eHu st

B pesynbrare ocBoeHus aucuuIUIMHBL (Moayinsd) «TemyonepeHoc B TIeTepOreHHbIX
cucteMax» o0yJaroIuics JODKeH 00J1a1aTh CIEAYOIMMU KOMIIETeHIUAMMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-3 CriocobeH pa3pabaTeiBaTh HOPMBbI BEIPAOOTKH, TEXHOJIOTMYECKUE HOPMATUBBI HAa PACXOA
MaTepuaioB, 3aroTOBOK, TOIUIMBA U  JJIEKTPOIHEPIHUH, KOHTPOJIMPOBATH IapaMeTphl
TEXHOJIOTHYECKOTr0 IIpoliecca, BEIOMpaTh 000pYIOBAHUE U TEXHOJIOTHYECKYIO OCHACTKY

OIIK-3.1 Pazpa0OaThiBaeT TEXHOJOTMUECKHME HOPMATHBBI HA pacxoJl  ChIph,
MaTepuasoB, TOIUIMBA, KOHTPOJMPYET NapaMeTpbl TEXHOJIOIMYECKOTo
npoliecca, BEIoupaeT 000py10BaHue




4. CTpykTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0wmast TpyA0eMKOCTh AMCLUUIUIMHBI COCTaBJIAET 2 3a4€THBIX €IMHUI] 72 akaja. 4acoB, B TOM

HUCJIIC:

— KOHTaKkTHas padora — 8,1 akaj. 4acos:

— ayJIUTOpHAas — 8 aKaJl. 4acoB;
—BHeayauTopHas — 0,1 akaz. 4yacos;

— caMocCTOsITeNNbHAsS paboTa — 60 akaj. 4acos;
— B (hopme npakTraeckoit moarotToBku — 0 aka. yac;

®dopma aTTecTaluu - 3a4E€T

AynutopHast = =
KOHTaKTHas paborta E 5 ®dopma TeKyIero
=
B aKa/l. yacax 2] Bu KOHTPOJISt
Pazpen/ Tema 2 (B axaz. acax) E B A . p Kox
> 3 ©] caMOCTOATENIFHON | yCIIeBaeMOCTH U
JIUCLUATUINHBI N [ . | xommeTeHIUH
o & padoThI TIPOMEKYTOYHOH
na6. | mpakr. | € & ATTECTAIN
Jlek. < < 11
3aH. 3aH. QO &
1.
IloaroroBka k
PAKTHIECKOMY
3aHATHIO,
N [IpakTnueckoe
1.1 Pacuér BBIITOJIHEHHE
3aHATHE,
MHOTOCEKIITHOHHOTO JIOMAIITHETO CIHBL OIhOC
OXJIaIUTENS c 5 23 |MHANBUAYAIBEHOT O Y poc, OIIK-3.1
caavya JOMAIHEero
MEPETOYHO-0KUIKEHHBIM 3aJjaHusl,
MHIUBHIYAJBHOTO
CI0eM. pabota ¢
3aJIaHHs.
6ubmuorpaduuec
KAMH
MarepHuaiaMu
IloaroroBka k
2 NPAKTHIECKOMY
1.2 Pacuér cymmnku s 3aHATHIO, IIpaktuueckoe
TPaHyINPOBAHHOTO 2 20 pabota ¢ 3aHsTHE, OIIK-3.1
MarepHaa. oubnuorpaguyiec YCTHBIH OTpOC.
KAMH
MarepHuaiaMu
IToaroroBka k
MPAKTHIECKOMY
1.3 Pacuér mneum oOxura SATATHIO, Tpaxmiecoe
) 1 17 pabora ¢ 3aHATHE, OIIK-3.1
TJIMHBI Ha [IAMOT. .
6ubnuorpaduyec | yCTHBIH ompoc.
KAMH
MarepHuaiaMu
Hroro no pazueny 60
Uroro 3a cemectp 60 3a4éT
Wroro no nucuurmne 60 3a4er




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOJEIb 00pa30BaTeIbHOIO Ipolecca,
CHCTEMHO OIIpeaeIstonasl CTPYKTYpy U COJAEp)KaHUE JeSITeIbHOCTH OOCHX CTOPOH 3TOTrO
nporecca (mpernojaBaTenss M CTYAEHTAa), MMEIOLIAas LENbI0 JOCTHKEHHE IUIAHUPYEMBbIX
pe3yabTaToOB C  TMONPAaBKOM Ha  MHAMBHIyalbHbIE OCOOCHHOCTH €r0  yYacTHUKOB.
TexHOIOrMuyHOCTh y4eOHOro Ipolecca COCTOMT B TOM, 4TOOBI clenarh y4eOHbIH Ipolecc
IIOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIPU3HAKaMu 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM OHUMAHUU
SIBJISIFOTCSL:

— ZieTallbHOE ONMCaHUe 00pa30BaTENbHbIX LIEIEH;

— TMOJTanmHOE oOmnucaHue (MPOEKTUPOBAHHE) CIIOCOOOB  JOCTIDKEHHS — 3alaHHBIX
pEe3yJIbTaTOB-LIEIEH;

— HCIOJB30BaHUE OOpaTHOM CBSI3U C LENbI0O KOPPEKTUPOBKH 0OPa30BaTEIbHOTO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIIPOM3BOIMMOCTh 00pPa30BaTENBHOIO Mpoliecca BHE 3aBUCHUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYUBAEMBIX PECYPCOB U YCHIIN.

Peanuzanusi KOMIIETEHTHOCTHOTO IO/AXO0Ja IPEAyCMaTpUBAE€T MCIOJIb30BAaHUE B
y4e0-HOM NpoIlecce aKTUBHBIX M MHTEPAKTHBHBIX ()OPM IMPOBEACHHUS 3aHATHHA B COUYETAHHUU C
BHE-ayIUTOPHOHN paboTOii C 1esbi0 GOPMHUPOBAHUS U Pa3BUTHSI IPO(PECCHOHATBHBIX HABBIKOB.

TpaauuuonHele 00pa3oBaTelbHbIE TEXHOJIOIMH OpPUEHTHPYIOTCS Ha OpraHU3alLUI0
00pa30BaTENILHOIO  IPOLECCa, IMPEANOJATAIONIYI0 IMPSAMYI0  TPAaHCISLIUIO 3HAHUM  OT
npenojiaBaTess K CTyJIeHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIIbHO-UITIOCTPATUBHBIX
METOJI0B 00ydeHUs1). YueOHas 1eATeIbHOCTh CTYJEHTa HOCUT B TaKUX YCJIOBHUSX, KaK MPaBUJIO,
PENPOAYKTUBHBIN XapakTep.

@®opMbl Y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTH:

[IpakTuueckast pabota — opranu3anusi yueOHOH paboThI C pealbHBIMU MaT€PUAILHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIIEpUMEHTalIbHas padoTa ¢ aHAJIOTOBBIMH MOJENSIMHU
peaabHbIX OOBEKTOB.

6 YueOHO-MeTOIMYeCKOE 00ecTieueHue CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
[IpencraBneHo B NpUIIOKEHUH 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBEACHHS NIPOMEKYTOYHOM AaTTeCTAMHI
[IpencraBneHsl B IPUITOKEHNUH 2.

8 YueOHO-MeTOoaMUYecKkOe U HHGPOPMALIMOHHOE o0ecTieYeHre U CIUIJINHBI (MOYJIsA)

a) OcHoBHas1 IMTEpPaTypa:

1. lypseiruna, JI. 1. OcHOBBI Teopuu (PU3UKO-XUMUYECKUX MPOIIECCOB B TE€TEPOTEHHBIX
cucremax : yueoHoe mocooue / JI. . ypsiruna, 3. I1. Cyposoii, JI. H. byrepko. — Kemepogo :
KemI'V, 2015. — 104 c. — ISBN 978-5-8353-1824-7. — Tekct : »nekTpoHHbIH / JlaHb
AJIeKTpOHHO-0nOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/69991

2. CvmupHoB A. H. I'ereporeHHble XMMHYECKHE IPOLECCH [DIEKTPOHHBIN pecypc]
yaeonoe nmocooue / A. H. Cmupnos, C. A. KpsioBa, B. 1. CeicoeB ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 ojekrpon.ont. guck (CD-ROM). - Pexum  pocryma:
https://magtu.informsystema.ru/uploader/fileUpload 7name=67.pdf&show=dcatalogues/1/113004
6/67.pdf&view=true - MakpoOOBEKT.



https://e.lanbook.com/book/69991
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/1130046/67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/1130046/67.pdf&view=true

0) lonoJiHMTE IbHASA JIATEpaTypa:

1. Ky3nemnoma, M. M. Pa3paboTka TEXHOJOTUHU TETEPOICHHOM pEaKIMu B CHUCTEME
ra3-KuaKocTh : yaeoHoe nocodue / 1. M. Kysnenosa, D. B. HupkyHos, X. D. Xapnamnuau. —
Kazanp : KHUTY, 2011. — 49 ¢. — TekcT : a5ekTpoHHbI# // JlaHb : 351eKTpOHHO-O0MOIMoTeuHas
cucrema. — URL: https://e.lanbook.com/book/13324

2. Uptioro, JI. A. KuneTnka reTeporeHHbBIX IpoieccoB : ydeOHoe mocobue / JI. A.
Uptioro, A. A. Hly6un. - Kpacnospck : Cub. denep. yn-t, 2021. - 132 c. - ISBN
978-5-7638-4282-1. - Tekct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1818744. —

B) MeToan4eckue yKazaHusi:

1. CeunukoBa, H. FO. [IpakTukym 1o TeXHHYECKON TepMOJUHAMHUKE U TEIUIOTEXHUKE :
npaktuky™m / H. 1O. CBeunukoBa, C. B. FOguna, A. B. I'opoxoB ; MI'TY. - Marauroropck :
MITY, 2018. - 1 osnektpon. ont. guck (CD-ROM). - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true MakpooOBbeKT. - TEKCT : ANEKTPOHHBIN. - CBEICHUS IOCTYITHBI TAaK)KE

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe obecnieueHue

Haumenosanue .

o Ne noroBopa Cpok neiicTBHS THIIEH3UH
FAR Manager [cB0601HO OECCPOUHO
Bpayzep Yandex|cBoGoHo 06eccpoyHO

IIpodeccnonanbHbie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
DnexTpoHHbIe pecypebl oubmuorexku MI'TY [https://magtu.informsystema.ru/Marc.html?local
uM. ['.1. HocoBa e=ru
denepanbHOE roCyJIapCTBEHHOE
oromkerHoe yupexnaenune «Denepanpubiii|URL: http://wwwl fips.ru/
WHCTUTYT TPOMBIIIITICHHON
[TouckoBast cucrema Axaaemusi Google URL: https://scholar.zoogle.ru/
(Google Scholar)
Hanuonanbuas

uHpopmanronHo-ananutuaeckas cucrema|URL: https://elibrary.ru/project risc.asp
— Poccuiickuii WHJICKC Hay4HOI'0
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILTHHBI (MOIYJIs1)

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obOecrnieucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/13324
https://znanium.com/catalog/product/1818744
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

1. Yuebnast aymuTopust UTsl TPOBEICHUS MPAKTUIECKHUX 3aHATHIA OCHAIICHA:

- TEeXHUYECKHUMH CpeICTBaMH OOyuYeHHs, CIYXKAaIlUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHON HH(POPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YyeOHas aynuTopus Ui TPYHNIOBBIX M MHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTALUK OCHAIIIECHA!

- KOMIIBIOTEPHOM TexHUKoM ¢ makeroM MS Office, ¢ moakmoueHueM k cetu «MHTEpHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMAIM3UPOBAHHON MEOEIbIO.

4. [lomenieHue st CAaMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMIIBIOTEPHOM TexHUKoM ¢ makeroM MS Office, ¢ moakmoueHueM k cetu «MHTEpHET
U C JOCTYIIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

5. Tlomemenue pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMHU JJIs XpaHEeHHs y4eOHOTro 000pyJ0BaHMUs;

-MHCTPYMEHTaMHU JJIsl pEMOHTa y4eOHOT0 000py10BaHUS;

- mkadamu I XpaHeHus: yueOHO-METOAMYECKON TOKYMEHTAIUN U MaTEPUAIOB.



IIpuaoxenne 1
6 YueOHO-MeTOoanUYeCcKoe o0ecnedeHne caMoCTOATEIbHOI padoThl CTY/IeHTOB

Mo mucuuminHe «TeronepeHoc B reTeporeHHbIX CUCTEMax» MPeAyCMOTPEHa ayAMTOpHAsI
U BHEAyIMTOPHAs CAMOCTOATENbHAs padoTa 00yJaroIiXcsl.

AynuTopHasi caMoOCTOsITeNbHas paboTa CTYJICHTOB IpE/IojaraeT peuleHHe 3a/1ad Ha
MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumophuvle npaxmuyeckue 3a0aqu:

Ilpumep 1.

OnpenenuTs CPEAHIO TEMIIEPATypy CTaJbHOW CTEHKHM TEIUIOOOMEHHHMKA, B KOTOPOM
IPEoIIMM T[apoM ToJorpeBaeTcss Boja. HachllleHHBI BOJSHON Map KOHACHCUPYETCS Mpu
abcontoTHOM JaBieHuu p r.n =4 ar. Cpennss remneparypa Boabl t B = 30°C. TomnmuHa cTeHKH
CTalbHBIX TPYO beT = 4 Mmm.( Temneparypa KOHACHCAMK HACBHIIIICHHOT'O BOJASIHOTO Tapa mpu
pran =4 arpasHatr.n= 1429 °C).

Ilpumep 2.
B MmexTpyOHOE MpOCTPaHCTBO OJHOXOAOBOTO KOKYXOTPYOUaTOro TErjaI000MEHHHKA C I =
465 tpyokamu muamerpoM d X 0 == 25 X 2 MM mojaeTcs HACHIIICHHBII BOASHON Map MoJ

abCoMOTHBIM JaBiieHHeM p T.i1 = 7 at. Pacxox rperomero mapa G r.m = 540 xr/4. Koaddumument
TEMIOOTAAYM OT KOHACHCHPYIOLIErocs mapa K MmoBepxXHocTH Tpy6 a m = 9500 Br/(m* K). B
TPYOHOM IIPOCTPAHCTBE HArpeBaeTcs BO3AyX arMocdepHoro aasienus oT t H =20 °C go tk = 150
°C. Onpenenutb 00BEMHBIN pacxo]] HArpeBaeMOro Bo3/1yXa, OTHECEHHbIN K HOpMaJlbHbIM
YCIOBUSIM, IOBEPXHOCTh TEIUIONEPENAaud M HEOOXOAUMYIO JUIMHY TpyO Terio0OMEHHHUKA.
TemoBele MOTEPH COCTABIAIOT 5 % OT MOJIE3HO UCTIOIB3YEMON TEIUIOTHI.

Ilpumep 3.

Onpenenuth 3HaueHHe Kod(pQUIMEHTa TEMI00TJaud OT HACBIIIEHHOTO Mapa OeH3osa K
Hapy>KHOM MOBEPXHOCTHU ITyyKa BepTUKaIbHBIX TpyO BbicoTol H =4 M. TeMmneparypa HapyKHOM
MOBEPXHOCTHU CTEHOK t cT = 75 °C.

Ilpumep 4.

B BakyyMm-BbIlIapHOM ammapaTte co CTalbHbIMU TpyOamu BbeicoToi H = 4 M u nuamerpom
38x2 MM kunut 20 % — HBII pacTBOpHUTpATa aMMOHUs. Temneparypa KUIIEHUs pacTBOpa paBHa t
kun = 80 °C./laBneHue B kopmyce BblmapHoro ammapara p = 0,36 ar. I'perommii mapumeer
nasienue p r.m = 1,0 ar. Onpenenuts KO3(QQUIMEHT TeIIoNnepeaayu TIperouieil Kamepbl
BBITIAPHOTO amnmapara.

Bonpocwt ona 3auema

HazoBute s:eMeHTapHbIE BUIBI IEPEHOCA TETUIOTHI.

KaxoB ¢usnueckuii cMbici KoadumeHTa TernaonpoBOHOCTH?

Cnenaiite BbiBOA U depeHIINaTbHOIO YPaBHEHUS TEIIIONPOBOIHOCTH.

. Uro Ha3pIBaIOT TeIJI00TAAYEH? B kakux enuHunax namepsercs Ko3pQUIMeHT Temn-
J00TAAYN?

5. OObsicHUTE MEXaHU3M KOHBEKTHBHOTO TEIIOOOMEHa.

6. OxapakrepusyiiTe pacipeesieHiue TeMIepaTyp B JAMUHAPHOM U TYpOYJIEHTHOM
MOTOKAX.

7. HazoBuTe KpUTEPUH TEIIOBOTO MOI00US.

8. Packpoiite pu3nUIeCKUil CMBICT KPUTEPUEB TETNIOBOTO MTOA00US.

9. Kaxoii KpuTepuii TErI0BOro NOA00Hs ABISETCS ONpeaeIsieMbIM?

10. Harmumimute 000011I€HHOE KpUTEPHATHHOE YpaBHEHHUE JJIS TETIOOTIA4H.

11. Ot xakux (HakTOpOB 3aBUCUT BeIMYMHA KOI(D(DUITMEHTA TETII00TAaun?

12. Kakumu MeToAaMu MOXHO MHTEHCU(PULIMPOBATh NMPOLECC TEIIOOTAAYH B ABHKY-
HIeMCS IIOTOKe?

AW~



13. Hanuiute OCHOBHOE ypaBHEHUE TEIJIONEPEAAYH.

14. Kakyto pa3MepHOCTh UMEET INIOTHOCTh TEIJIOBOI'O MOTOKA?

15. Ykaxure 0cOOEHHOCTH TEIUIOOOMEHA B T€TEPOTeHHBIX CUCTEMAX.

16. Kakue BUBI TEIUIOOTJAUH [TPOTEKAIOT IPU U3MEHEHHUH arperaTHOro COCTOSTHUS?

17.B yeM 0COOEHHOCTD MPOIIECCOB TEIUIOOTAAYH MPU U3MEHEHUH arperaTHoro COCTOSIHUS ?

18. IlpuBenute 001yI0 (hOPMYITy KPUTEPUAIBHBIX COOTHOILIEHUH /IJIsl pacueTa MHTEH-

CHUBHOCTH KO3((PHUIIMEHTOB TEIIOOTAAYH ITPH KOH/ICHCAIIHUH.

19. Kakue ycrnoBust HEOOXOIMMBI JIJIs ITPOIIecca KOHACHCAINH?

20. Kak Bnusier coaeprkaHue ra3a B apora3oBoil CMECH Ha TeII00Taauy?

21. VYxkaxute 0cCOOEHHOCTH TEIUIOOTAAuu NpU KOHACHCALUN HACBIIICHHBIX MTapOB.

22. Kak pacnionoxxenue TpyO BIUsET Ha 3HaUCHHE KO3(ppuimeHTa TemnooTnaun’?

23. Kak Biuser ckopocTh mapa Ha BeTMYUHY Ko3(ppuiinenTa Terniootaaqan?

24. Kakwue yncieHHbIe 3HaYCHUS UIMEIOT KO PHUIIMEHTHI TEIUIOOTAAYH IPH KOHICHCAINN?

25. B kakux mpoleccax XMMHUYECKON TEXHOJOTHMU BCTpPEYaeTCsl TEeIJIOO0TAauya MpHu
KUIICHUU.

26. HazoBuTe yclioBus AJi1 BOSHUKHOBEHHUS KUIICHUS.

27. OxapakTepu3yiTe pa3IMuHbIe BUIbI KUTICHUS.

28. Ilpoananu3upyiite TEHACHINIO U3MEHEHHsI KOd(h(DUIIMEHTa TeTIO0TAaYd B IpoIeccax

y3bIPbKOBOT'0 KUIIEHUS, IEPEX0/1A K IJIEHOYHOMY KUIIEHUIO, TUIEHOYHOT'O KUIIEHUS.

29. OnuiuTe MEXaHU3M MPOLIECCOB MY3bIPHKOBOIO PEKMMA KUTICHUS KUIKOCTEH U

KpHU3HCa KUIIEHUS.

30. Kakue ¢dakTopsl onpenesisstoT CKOpOCTh epeHoca TEIIOThl IPU KUIIEHUN ?

31. Kak w3meHutcs KO0d(pHUIMEHT TEmIo0THaud TMpH KPUTUYECKOM 3HAYCHUH
TEeMIEPaTyphl?

Ilpumepnoe unoueudyanvnoe oomauinee 3aoanue (M/13)

PaccuntaTe MHOTOCEKIIMOHHBIM OXJAJAUTENb C NEPETOYHO-OKMKEHHBIM CIIOEM IIpU
CIEIYIOIIMX MCXOJHBIX JIaHHBIX: IPOU3BOAUTENBHOCTh ammapara 38 Kr/c; HaudaiabHas
Temneparypa Marepuana t; = 773 K, koHeunas temnepartypa marepuana t, = 423 K, naBineHue
BO3/yXa noj pemérkon 2,86 klla, quamerp vactui rmabl d = 12%107 m, Ka)KyIasiCsl IIIOTHOCTh
Matepuama p, = 2200 kr/m’, ko>ddurmenT GopMel yacTHI TAHEB @ = 1,15, MOPO3HOCTH
HETIOJIBUKHOTO CIIOS & = 0,44, yron ecTeCTBEHHOIO OTKOCa HE MPOAYBAEMOro cios P = 30°.
[TapameTps! OXJIaKaroOIIEro Bo3Ayxa: TeMieparypa Ha Bxoze B cioit To = 303 K, miotHOCTB p =
1,119 kr/m’. KOHCTPYKTHBHBIC ITapaMeTphl OXJIAANTENs: Yrol HAKIOHa peméTku v = 30°, miuHa
cekuuu 6 = 0,36 M, BeicoTa mopora h, = 0,15 m.



Ipuio:xxkenne 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Inanupyembie pe3ynbTaThl 00ydeHUs

OneHouHbIE CpeCTBA

OIIK-3 CniocobeH pa3pabaTbiBaTh HOPMbI BEIPAOOTKH, TEXHOJIOTMUYECKHE HOPMATHUBBI HA PacxoJl MaTEpPHUaJIOB, 3arOTOBOK, TOIUIMBA U 3JIEKTPOIHEPTUH,
KOHTPOJIMPOBATH MapaMeTphl TEXHOJOTHYECKOr0 Npoliecca, BBIOMpaTh 000pyJOBAHUE U TEXHOJIOTHYECKYI0 OCHACTKY

OIIK-3.1

PaspabatsiBaeT TEXHOJIOTHYCCKHE
HOPMATHUBBI Ha PAacXoJl ChIPbS, MATEPUAIIOB,
TOILINBA, KOHTPOJIUPYET I1apaMeTpsbl
TEXHOJIOTUYECKOTO  Mpollecca,  BbIOMpaeT
00opyI0BaHUE

Bonpocul k 3auemy

1. Haszoeume 2nemenmapHvle 8U0bl NEPeHOCA Meniomol.

2. Kakos puszuueckuii cmuicn kodghgpuyuenma menionpogoonocmu?

3. Coenaiime 661600 OughgepenyuanvHo2o ypasHenus menionpo8ooHOCmU.

4. Ymo maswvigatom mennoomoaveu? B kakux eounuyax usmepsemcs

K02 huyuenm menroomoauu?
5. Obvacnume mexaHuzm KOH8EKMUBHO20 MENIO0OMEHNA.
6. Oxapaxmepu3yiime pacnpeoeieHue memnepamyp
mypoOy1eHmHOM NOMOKAX.

7. Hazoeume kpumepuu menioo2o noooous.

8. Packpoiime ¢huzuueckuii cMulCl Kpumepues meniogo2o noooous.

9. Kaxkotu kpumepuii meniogo2o no0oous A611emcs onpeoeniembim?

10. Hanuwume 0600wenHoe kpumepuaibHoe ypasrneHue 0Jisi menioomoaiu.

11. Om kakux ¢haxmopog 3asucum geauduna Kod¢hduyuenma menioomoasu?

12. Kaxumu memooamu MO*CHO uHmMeHCUuUyuposams npoyecc menioomoaiu 6
osudicywemcs nomoke?

13. Hanuwume ocnosHoe ypasHeHue menionepeoau.

14. Kaxyro pazmepnocms umeem niomHocms mensiogo2o nomoxa?

15. Yxaowcume ocobennocmu mennooomena 6 CEMEPOCEHHbLX cucmemax.
*

6 JAMUHAPDHOM U

1. Kaxue e6uovr mennoomoauu npomexkarom npu USMEHEHUU dacpecaninoco




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1neHOYHBIC CPEACTBA

cocmosinua?
B uem ocobennocmv npoyeccoé mennoomoayu npu UIMEHEHUU daA2pecamHO20
cocmosinua?
2. Ilpuseoume obwyto hopmyny KpumepuaibHulX COOMHOUIeHUl 0 paciema
UHMEHCUBHOCIU KOIPDPUYUEeHMO8 Menioomoauu npu KOHOEHCayuu.
Kaxue ycnosus neobxooumsl 015 npoyecca koHoeHcayuu?
Kax enusem codeporcanue eaza 6 napoeazogoti cmecu na menioomoady?
Yxaowcume ocobennocmu menioomoadu npu KOHOEHCaAyuu HACLIUEHHBIX NAPO8.
Kaxk pacnonooicenue mpy6 erusem na sHaveHue Kodgpuyuenma menioomoavu?
Kax enusem cxopocmwv napa na éenuuuny kosgpguyuenma menioomoadu?
Kakue uucnennvie 3mnauenus umerom Kod(duyuenmsr menioomoavu npuy
KoHOeHncayuu?
9. B kakux npoyeccax XuMu4eckou mexHol02uu Cmpeuaemcs menioomoava npy,
KUneHuu.
10. Hazoeume ycnogus 0151 603HUKHOBEHUS KUNEHUSL.
11. Oxapaxmepu3yiime paznuunvle 6uobl KUNEHUS.
12. Ilpoananuzupyiime meHOeHYUuro usMeHeHUus KOdI(p@uyuenma menioomoadu 6
npoyeccax
nY3bIPbKOB020 KUNEHUs, Nepexoo0a K NIeHOYHOMY KUNEHUIO, NNeHOYHO20 KUNeHUs.
13. Onuwume mexanuzm npoyeccos ny3viPpbKo8020 PENCUMA KUNEHUsL HCUOKOCHel U
Kpu3uca KuneHus.
14. Kaxue ¢pakmopwi onpedensiom cKopocms nepeHoca meniomol npu KUnenuu?
15. Kak usmenumcs xoagguyuenm mennoomoavu npu KpumudeckoMm 3HAYEHUU
memnepamypul?
[ Ipouzsoocmeennas 3a0ava:
1. Onpeoenums ko3¢hdpuyuenm menionepedadu u 8biCOMY C105L HACAOKU NPU
oxnasxncoenuu 6030yxa om 80 0o 20 °C 6 nacaoounom cxpyobepe ouamempom D = 1,4 m,
3anonHenHoM Kepamuieckumu KoavyamuS0x50x5 mm, no nogepxnocmu KOmopwix cmexkaem

o NN AW

600a npu cpeoneti memnepamype toc = 15 °C. Pacxoo 6030yxa Ge = 20 m/4, pacxod 600vl Goxd




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3yabTaThl O0y4eHUs

O1neHOYHBIC CPEACTBA

=8 m/u.
2. Onpedenumsv ko3 Guyuenm menioomoauu Mexicoy 6030yXom U meepobimu 4acmuyamu 8

ncegdooxcudicennom cioe. uamemp wacmuy du = 4 mm, niomuocmo pu = 1200 xe/m3.

Cpeonsisi memnepamypa 6o3oyxa 150°C.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomMexxyTouHast aTTecTanus 1Mo JUCHUIUIHHE « T ermIonepeHoc B reTepOreHHbBIX CHCTEMAX)»
BKITIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHSI 00 YUaOIIMMUCS
3HAaHWA, W TPAKTUYCCKUE 3aJaHMs, BBISABISIONIAE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIQJICHUH, TIPOBOJUTCS B (hopMe:

- UHJMBHUIYaJIbHOTO 3aJIaHMUS;
- 3a4uéTa.

Ilokazamenu u Kpumepuu OUeHUBAHUA UHOUGUOYAILHOZ0 3A0AHUA:

- Ha OYEHKY «3a4men0)» — CMyoeHm 00JIdCeH NOKA3AMb GbICOKULL YPOBEHb 3SHAHULL He MONbKO
Ha YposHe 80CNpoU36edeHUs U 00bACHeHUs UHGOpMayuu, HO U UHMELIeKMYAalbHble HABbIKU
peuienus npodiem u 3a0ay, HAXOHCOEHUsl VHUKAIbHLIX OMEemos K NpobiemMam, OUeHKU U
BbIHECEHUSI KPUMUYECKUX CYHCOCHULl, 00VYaowWulics O0eMOHCMpUpyem 6blCOKUU  YPOBeHb
chopmuposanHocmu KoOMnemeHyutl, 8CecCmopoHHee, CUcmemMamuieckoe u 21yoOoKkoe 3HaHue
yuebHo20 mamepuand, c80O0OHO BbINOJHAEM NPAKMUYEecKue 3a0aHus, c60000HO onepupyem
3HAHUAMU, YMEHUIMU.

- OYEHK) «He 3aumeHO» CmyOeHm NOLyYyaem, eclu He MOJCem NOKA3amv 3HAHUA Ha
VPOBHe 80CNpoU38e0eHUs U 00BbACHEHUsI UHGOpMayUul, He MONHCem NOKA3amy UHMENIeKMYalbHble
HABBIKU peueHUsi RPOCMblLX 340ay.

Ilokazamenu u Kpumepuu oyeHUGAHUA 3auema:

- HA OYEHKY «3aUmMeH0» — CMYOeHm 00IHCEeH NOKA3AMb GbICOKULL YPOBEHb 3SHAHULL He MOIbKO
Ha YpoeHe 60CNpousgedeHus U O0ObACHeHUs UH@OOpMAyul, HO U UHMELIEeKMYdIbHble HABLIKU
peuwienus npobrem u 3a0ay, HAXOMHCOEHUs YHUKATbHLIX OMEemos K NnpodiemMam, OYeHKu U
BbIHECeHUs. KPUMUYECKUX —CYICOeHULl;, 00 uarowulics O0eMOHCMpUpyem GblCOKUL  YPO8eHb
copmuposannocmu KomMnemenyutl, 6CceCMopoHHee, cucmemamuieckoe u 2nyooKoe 3HaHue
yuebH020 mamepuana, c80O00HO GbINOIHAEN NPAKMudeckue 3a0auus, c80000HO onepupyem
SHAHUAMU, YMEHUAMU.

- OYEHKY «He 3aUmeHOo» CMmyOeHm Noyuaem, eciu He MOJCem NOKA3amb 3HAHUA Ha
YposHe 80cnpoussedens U 00bACHEHU UHGOPMAYUU, He MOdHCem NOKA3aMb UHMEILIeKMY allbHble
HABLIKU peueHUs NPOCMbIX 3a0ay.



