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1. Poan AUCIHHUIIIMHBI «Hpoueccm H anmapartbl 3alllMThI 0pr>1calome171 cpeasD» B (l)OpMI/IPOBaHI/IH KOMIIeTeHI Uil BBIIIYCKHHUKA:

Kon CocraBasionye pe3yJbTaTOB 00y4eHHs
KOMIIETeHIIUHA HanmeHnoBanue KoMneTeHIIMA e —
Kon
OTK(Y)-1.B11 Bnageer MeromamMu OLIEHKOM BIMSHHSA XHMHYECKOTO IIPOLECCOB Ha KayecTBO
) OKpY’KaloIIel cpesibl U 3J0POBbE UEIOBEKa
CrocoOHOCTP ¥ TOTOB  HCHOJIb30BATh
Ymeer BoIOMpaTh HamOonee 3(pdexTHBHBIE METOABI OYMCTKH BBIOPOCOB M COpPOCOB
OCHOBHBIE€  3aKOHBl  €CTECTBEHHOHAYYHBIX 9 .
OIIK(Y)-1 . OIK(Y)-1.V11 XUMUYECKUX TMPOU3BOJICTB, UCXOJS M3 CBOWMCTB, COCTaBa, BUJAA M THUIIA 3arps3HEHUI,
JHCIUTUIAH B npoeccCHOHANBEHOMN .
eSTEBHOCTH HOPMATHBOB KauecTBa OKpYyXarolei cpensl
OTK(Y)-1.311 3HaeT 3aKOHOMEPHOCTH MEXaHHUYECKNX, PU3HIECKUX U (PU3UKO-XMMHUUECKHX ITPOLIECCOB
) 3aIIUTHI OKPYKAIOLIEH Cpebl
['0TOBHOCTh NPUMEHATL AHATUTHYECKHE U Brnageer  MeTomamMu  pacueta  OCHOBHBIX  XapaKTEPUCTHK  00OpYAOBaHUS,
IHUCJICHHBIC METO/IBI PEIICHHA TI0CTABJICHHBIX ITK(Y)-2.B4 [IPeIHA3HaYEHHOr 0 JUIS 3alUThl OKPYXKAIOIIEH Cpelibl OT IPOMBILIIEHHBIX 3arpA3HEHUN
3ajaad, HCII0JIL30BAaTh COBPEMCHHEIC C IMOMOIIBIO ITPOrPAMMHBIX IPOAYKTOB
MH()OPMALIMOHHBIE TEXHOJIOTHHU, IPOBOAUTH
00pabOTKy MH(pOpPMAIMHI C HCTIOMb30BaHHEM MK(Y)-2.v4 VMeer BBIOUpaTh HAMOOJIEE ONTUMAIBHYIO C SKOHOMUYECKOM M HKOJIOMMYECKON TOUKH
MPUKJIA/IHBIX TPOTPAMMHBIX CPEICTB ChepbI : 3peHHs KOHCTPYKIMIO anmapara Jylsi O4UCTKU OT HPOMBIIIIEHHBIX 3arPA3HEHUH
MK(Y)-2 npogeccuoHABHOM JIeATeIIbHOCTH,
UCTIONIB30BaTh  CETEBBIE  KOMIIBIOTEPHBIE
TEXHOJIOTMM © 0a3bl JaHHBIX B CBOEH
npogeccHoHaNbHOM obnacty, MaKeThI TIK(Y)-2.34 3HaeT WCTOYHUKM M BUABI 3arpsA3HEHHMH, KOHCTPYKUIMH M TNPUHLIUIBI JIEHCTBUSA
NpuKIaJHbIX  IIpOrpaMM I pacydera ’ anmnaparoB, UCIOJIB3YEMbIX UL UX OYUCTKH, TPeOOBAHUSA K OYHCTHOMY 00OPYIOBaHHUIO
TEXHOJIOTMYECKUX apaMeTpoB
000pymOBaHuUs
Cnoco0HOCTh ~ NPUHMMaTh  KOHKPETHBIE TIK(Y)-4.B3 Bnageer meromamu pa3paboTKHM TPOIIECCOB OYHMCTKH IMPOMBIIUIEHHBIX BBHIOPOCOB U
TEXHHYECKHE pelIeHHs NpH pa3paboTke ) cOpOCOB, YTHIIM3AIMH B 00€3BPEKUBAHIS OTXOJOB
TIK(Y)-4 TEXHOJNIOTMYECKAX ~ TPOLECCOB,  BBHIOMPATH TK(Y)-4.Y3 YMeer oleHNBaTh TEXHOIOTHIECKYIO (P (EKTHBHOCTh U IKOJIOTHIECKYIO 0€30MacHOCTh
TEXHUYECKHE CPEACTBA M TEXHOJIOTUH C ) MIPOM3BOJCTBA, BEIOMPATh HanboJee parMoHaIBFHYIO CXEMY
YUETOM OJKOJOTMYECKHX TIOCIEACTBUN HX
MK (Y)-4.33 3HaeT NPUHIUIIBI TOCTPOCHHUS TEXHOJIOTHIECKAX CXEM OYHCTHBIX YCTAaHOBOK
MIPUMEHECHHUS
2. IMToka3zaTesu M MeTOALI OLEHUBAHUSA
Ilnanupyemblie pe3yJibTaThl 00y4eHHsl 10 JHCIHUILIHHE Koa xoHTpoanpyemoii HaumenoBanmue pa3sgena MeToabl OLEHUBAHUS
Koxa HaumenoBanue KOMIIETeHIHH (WU ee JHMCIMILTHHBI (oueHOYHbIEe MEPONPHSATHS)
4aCTH)




PI-1 HpI/IMeHSITb 3HAaHUS  TPUHIUIIOB OpraHu3aIuu 3ammra aTMocdepsl OT TectupoBanue (BXOIHONH KOHTPOJIB)
IIPOIECCOB XUMHUYECKOH TEXHOJIOTHH, He(bTeXI/IMI/H/I " MPOMBINITICHHBIX ~ 3arPs3HCHUMA PaboTa Ha PaKTUIECKUX 3aTaHUIX

GHOTEXHOJIOTHH, METOJIOB OUEHKH >bDEKTHBHOCTH (ouHCTKA OTXOMSIINX Ta30B). 3arura 0T4eTOB MO 1ab0paTOPHBIM
> 3amura ruapocheps oT

3TUX MPOM3BOJCTB H  UX  BO3JCHCTBUA  Ha OLK(Y)-1 NPOMBILUIEHHBIX  3arpA3HeHuit
OKPYXKarolmyro cpeay - (oYMCTKA CTOYHBIX BOA).

3amura uTocdepbl oT
NPOMBIIICHHBIX ~ 3arps3HEHUH
(nepepaboTka TBEPJIBIX

OTXOJIOB)

PII-2 | OnennBarh TEXHOJOTHYECKYI0 H OKOHOMHYECKYIO Bammra  armocdepst  or | MHauBuayanbHOE foMalIHEe 3aaHHE
3(1)(1)CKTI/IBHOCTI), BKOHOFquCKyI'O 6630HaCHOCTL MPOMBIIIJICHHBIX  3arpsA3HCHUA Pa6ora Ha MPaKTUYCCKUX 3aJlaHUAX

6 (o4nCTKa OTXOJIIMX Ta30B). 3amura oT4eToB 1O J1a00paTOPHBIM
IMPpOU3BOJACTBA, BBIOPATH HauoOoJee panuoOHaJIbHYIO Samuta rupocdepbi or TecTupoBanue

CXEeMYy IMpOU3BOJCTBA 3aJaHHOTO ITPOAYKTa IK(Y)-2 MPOMBILLICHHBIX  3arps3HEHHIA

™) (o4MCTKA CTOYHBIX BOJ).
3amura autocdepbl oT
IMPOMBIIIJICHHBIX 3anﬂ3HeHHﬁ
(nmepepaboTtka TBEPJIBIX
OTXOJIOB)

P -3 Brnaners METOJAMH aHaJIU3a B(b(beKTI/IBHOCTI/I 3ammra aTMoc(epsl oT Pabora Ha paKTUYECKHX 3aJlaHUsIX
G YHKIMOHUPOBAHUS XHMHUUECKUX, HeTEXUMIIECKNX MPOMBINUICHHBIX ~ 3arpsI3HCHHUH 3arura OT4ETOB 10 Tab0paTOPHBIM
9

(0YMCTKA OTXOJAIINX Ta30B). paboram
A OMOXUMHYECKUX IMPpOU3BOJCTB
3amura ruapochepst oT Komnoksuym

NPOMBIIUICHHBIX ~ 3arps3HEHUH
(OYMCTKA CTOYHBIX BO).
3amura autocdepbl or
NPOMBIIUICHHBIX  3arps3HEHUH
(nmepepaboTka TBEPIIBIX
OTXOJIOB)

TIK(Y)-4

3. IIxkaJuga oueHUBAHUA

[Topsinok opraHM3alMu OLICHUBAHUS PE3YJIbTATOB OOYUCHHSI B YHHBEPCUTETE PETVIAMEHTHPYETCS OT/ACIBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/IbTATOB 00ydeHHsT B TOMCKOM TOJMTEXHUYeCKOM yHHBepcutere (CructeMa oleHUBaHuUsA)» (B JCHCTBYIOIIEH peIaKiluu ).
Hcnonp3yetcs OannpHO-peUTHHTOBAsE CUCTEMA OLIEHUBAHUS Pe3yIbTaTOB 00yueHus. MIToropas oreHka (TpaJullHOHHAS U TUTEPHAs) 110 BUAAM y4eOHOI
nesitensHOCTH (M3ydenne aucuuraud, YUPC, HUPC, kypcoBoe nmpoeKTupoBaHKe, MPAKTUKH) OMIPEIeNsieTcs CyMMOM OalioB MO pe3yibTaTaM TeKYIIETo
KOHTPOJISL ¥ TPOMEKYTOYHOM aTTecTaly (UTOroBasi pedTUHTOBas olleHKa - MakcuMyM 100 6amioB).

PaCHpe,Z[eJ'ICHI/IC OCHOBHBIX H JOIIOJTHHUTCIBHBIX 0alsIoB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOI\/'I aTTeCTalnuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF -IIJIaHOM O CIMUITIINHBI.




PCKOMGHHyeMaH mKaJla JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O ¥ TCKYIICTO KOHTPOJIA

% BBINOJTHEHHS CooTBercTBHE
3aJaHusA Tpaanunom{oifl OIICHKE Oﬂpeﬂeﬂeﬂl/le OHCHKH

90%+100% «OTIAHIHOM OTnuYHOEe TOHUMAHKE MPEAMETa, BCECTOPOHHHE 3HAHMS, OTIIMYHbIC YMEHHS U BJIAJICHUE OTBITOM TPAKTHYESCKOHN JeATEIbHOCTH,
HEo0XO0/IMMbIC Pe3yNbTaThl 00yUeHHsT cHOPMHUPOBAHBI, HX KAYECTBO OI[CHEHO KOIUYECTBOM 0asliioB, OJM3KUM K MAKCHMATbHOMY

70% - 89% «Xoporro» JlocTaTouHO MOJHOE MOHUMAaHKE MPEIMETa, XOPOIINE 3HAHHSI, YMEHHUS U OTIBIT MPAKTHYECKOH NeATeNbHOCTH, HEOOXOIUMBIE Pe3yIIbTaThI
00yueHus chopMUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OIICHEHO MUHUMAIBHBIM KOIMYECTBOM OANIOB

55% - 69% «Y 1oBIL» [puemiieMoe MOHMMAaHUE TIPEIMETA, YIOBICTBOPUTEIbHBIC 3HAHHUS, YMEHHUS U OIBIT MPAKTUYECKOH AEATETBHOCTH, HEOOX OJIUMBIE PE3yIIbTAThI
00yueHust chopMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0AaJioB

0% - 54% «Heynosiu.» Pe3ysnpTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHHUMAJIBHO JJOCTATOUYHBIM TPEOOBaHUSIM

[ITkayia [u1st OLIEHOYHBIX MEPOIPUATHI dK3aMEHA

% BBINOJIHEHUS JK3aMeH, CooTrBercrBHE
o o Onpe/eieHne OLeHKH
3aJlaHUH DK3aMEHa oas TPaAMIIHOHHOH OLIEHKE
90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUA, OTINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH e TeIbHOCTH,
HE0O0XOANUMBIE pe3yNIbTaThl 00y4eHHUs chOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlyIoB, OIM3KUM K MAKCHUMAIbHOMY
70% - 89% 14+17 «Xopormio» JloctaTouHO NOTHOE TOHUMAHHUE MPEIMETa, XOPOILME 3HAHUS, YMEHHUS M OTIBIT PAKTUUECKOMN JIeITeIbHOCTH, HEOOX OIUMbIE
pe3yabTaTsl 00y4eHus chOPMHUPOBaAHBI, KAUeCTBO HU OHOTO U3 HUX HE OLEHEHO MUHHMAJILHBIM KOJIMYECTBOM 0allioB
55% - 69% 11+13 «Y IOBIL.» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBIECTBOPUTEIbHbIC 3HAHKS, YMEHUSI U OMBIT IPAKTHYECKOW JIEATENbHOCTH, HEOOX OTUMBbIE
[pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aijioB
0% - 54% 0+10 «Heynoiu.» Pe3ynbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHMSIM
[lkana 17151 OLIEHOYHBIX MepoIpusITHi 1uddepeHIHPOBAHHOTO 3a4eTa
Crenenp
copMupOBaHHOCTH Baxa COOTBeTC:l“BHe Oupeneenue onenin
pe3yJabTaToB TPaJMIIHOHHOMH OlleHKe
o0yueHust
90% +100% | 90+ 100 «OTnaHOY OTnudHOE TOHUMAaHKE TIPeIMETa, BCECTOPOHHUE 3HAHUSA, OTIIMIHBIC YMEHUS U BIIaJICHUE OITBITOM MPAKTHYECKON IeSTeIbHOCTH,
Heo0X0MMble Pe3yNbTaThl 00yueHHs ¢hOPMHUPOBAHBI, HX KAYECTBO OLICHEHO KOIWYECTBOM 0aJlioB, OJM3KUM K MaKCHMaJIbHOMY
70% + 89% 70 + 89 «Xopouo» JlocTaTouHO TOTHOE TOHUMAHUE MPEIMETa, XOPOIINE 3HAHNS, YMEHHS U OTIBIT IPAKTUYECKOH EITEbHOCTH, HEOOXOANMBIE
pe3yabTaThl 00y4eHus chOpMUPOBAHBI, KaUeCTBO HH OJHOTO U3 HUX HE OLICHEHO MHHUMAJIEHBIM KOJIMYECTBOM 0AJlIOB
55% +69% 55+69 «Y 10BI.» [IpremneMoe MOHNMaHKE MTPEAMETA, YAOBIECTBOPUTENbHBIC 3HAHHS, YMEHUS U OMbIT IPAKTHIECKON IEATENbHOCTH, HEOOX O/TMMBbIC
pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaUueCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIBHBIM KOJIUYECTBOM 0aJlIOB
55% +100% | 55+ 100 «3auTeHo» Pe3ynbTaThl 00y9eHHs COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPeOOBaHUSIM
0% + 54% 0+54 «Heynosmn.»/ Pe3ynpTaThl 00y4deHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBaHMSIM

«He 3auTeHo»




4. TlepeyeHb THNOBBIX 3a/IaHUI

OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

1. TectupoBanue

Bomnpocsr:
1. Jlaiite onpeneneHue MOHATHIO TUQQyY3us, UCTONB3Ys JaHHBIE PUCYHKA M BCTABIISSL IPOITYIICHHBIE
CIIOBA.
Huddysus — sTo mporuecc...... , IPUBOJIAIIMHI K BBIPAaBHUBAHUIO. . ......... 10 BCEMY 00beEMY
] 1

cnycTa Bpems

nonynpoHuuaemas membpaHa

2. Otim4re TOMOTEHHON W TeTepOoreHHOH cucteM. [IpuBecTH mpuMepbl TOMOTCHHOW M TeTepOreHHOU

CUCTEM.

OcHoBHBIE (PU3UKO-XUMHYECKUE CBOMCTBA Ta30B, OTPEICTICHHUS U CIIOCOOBI pacyéTa M H3MEpPEHUSI.

4. BeibepuTe U3 NpeUI0KEHHOTO CITHCKa MaCCOOOMEHHBIE MTPOLIECCH — TPOLIECCHI, XapaKTePU3YIOIIHECs
MIEPEeHOCOM OJHOTO MJIK HECKOJIbKMX KOMIIOHEHTOB UCXOTHOM cMecHu U3 OHOM (a3bl B IPYTyIO Yepes
MMOBEPXHOCTH pazzena ¢as:

e AOGcopOrmus

e ODuIbTpOBaHUE

e DKCTpakuus

e IlenTpudyruposanue
e AncopOrmus

Kpucrannmmszanus

Cymka

OxnaxxaeHue

HpobneHue

Brimapusanue

Pextuduxarnms

5. OcHOBHbBIE (DUBHKO-XMMHUYECKHE CBOWCTBA KUAKOCTEH, OMpefeNeHuss W CHocoObl pacuéra u
uzmepenus. Kakue pusndeckne cBoicTBa KUAKOCTEN MPUMEHSIOTCS B PEIIEHUN MH)KEHEPHBIX 3a/1a4.

6. IlpuBenute mpuMepbl KOMILIEKCHOTO MCTIONIb30BAHUSI CHIPbSL.

7. bonee 3 PeKTUBHBIMA MOKPBIMH TTHLICYIABUTEISIMH SIBISIFOTCS CKPYOOEpHL. . .

1. BeHTYpH 3. HeHTpoOEKHBIE
2. yAapHO-MHEPLIMOHHBIE 4. HacagO4HbIE

w



http://upload.wikimedia.org/wikipedia/commons/5/57/Diffusion.ru.svg

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ

8. Ha pucynke n3o0pakeH anmapat, MPUMEHSIEMBIH s OYHCTKH Ta30B.
1. XuMHYECKO 3. SIEKTPUUECKOH
2. TepMHUUYECKON 4. MmexaHU4YeCcKOn

9. B A9POTCHKAX U OKCUTCHKAX IIPOUCXOIUT OYHUCTKA CTOYHBIX BOJ.
1. OroxummaecKas 3. MexaHudecKas
2. GU3HKO-XUMUIEeCKas 4. TepMUYeCKas
10. B kauectBe aOCOPOEHTOB HUCIOIB3Ye(F0)TCH. ..
1. BsAI3KHIE Macya 3. crMKarenb
2. TIIMHO3EM 4. [TeonuTsI
11. BapboTrpoBaHue, 030HUPOBAHUE U XIJIOPUPOBAHHE SIBIISIOTCS METOJIaMH OYUCTKH CTOYHBIX BOJI.
1. XUMHYECKUMHU 3. OMOXUMHYCCKUMH
2. MCXaHHIECKUMHU 4. TepMAYECKUMH
KomnokBuym Bomnpocsr:

1. OOmme mpu3HaKH, XapaKTEPHBIC JUISI MAaCCOOOMEHHBIX MPOIECCOB. B Kakux cuUcTEeMax OHH
MOTYT MPOTEKATh?
MeTopl 00€3BpEIKUBAHKS CTOYHBIX BOJI.
OTau4rie ¥ OCHOBHBIC TIPHHIIMIIBI ITPOIIECCOB aICOPOLIMK M aOCOPOIIHH.
Kiaccudukaniys cTOUYHBIX BOJI IO HICTOYHHKAM ITPOUCXOKICHHS.
MeTo1bl OYHCTKH MBUIETa30BbIX BRIOPOCOB. Kakne MexaHu3MBbl JIeXaT B UX OCHOBE?
Kak ompenensercs cpemHsst ABMKYILas CUiia Mpoliecca Maccomepenayd U Kakue (aKkTopbl
OKa3bIBAIOT BIMSHHE HA €€ BEIUYNHY?

oWl

PaboTa Ha mpakTHYECKUX
3aHATHUAX

TemaTnky 3aHATHN:
1. Pacuér mporneccoB obecnbuIMBaHus (pacyeT MUKIOHA, THAPOLHUKIOHA, PUIBTPOB).
2. CocTaBJIeHHE TEXHOJOTHYECKUX CXEM MPOIECCOB OUMCTKU BEIOPOCOB.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

3. Pacuer oTCTOMHUKOB.

4. PacyeTsl IECKOJIOBOK.

5. Pacuer nHedrenonyrek.

Bompocs! 1 3aaHust Uit 00CYKACHUS:

1. Paccunrare MarepualibHBIM OanmaHC MPOIECCOB OYUCTKH TAa30BBIX BBIOPOCOB KOTEIHHBIX
YCTaHOBOK.
2. [Mono6pare mukinon tuna HUWMOI'A3 mis 0o4MCTKH OT TBUTM OTXOJAIIMX Ta30B OapabaHHOM

CYIIUJIKA, ecnu pacxon razoB V=6500 M3/4; TUIOTHOCTH Ta30B p=0,96 Kr/m. Ornpenenurpb
TUPABIMYECKOE COMTPOTUBIICHHE IIUKJIOHA.

3. Kaxkyto BbICOTY HaJI0 1aTh CIIOIO Ta3a MEXAY MOJIKaMU MBUIEBOM KaMepPbl, YTOOBI OCETH YaCTHUIIbI
KOJTYETAHHOU TBUTH THaMeTPOM 8 MKM TIpH pacxojie neyroro raza 0,6 m3/c npu H.y.? J[nuHa kamepsl
4,55 m, mupuna 1,71 M, o6mas Beicota 4,0 M. Cpennsig Temneparypa rasa B kamepe 400 °C. Bszkocthb
ra3a npu toit Temnepatrype 0,034-10-3 Ila-c, mnotHocth nbiu 4000 kr/mM3, mioTHOCTH rasa 0,5 kr/m3.
4, OnpenenuTh TuaMeTp OTCTOMHUKA JIJIsl HEMTPEPHIBHOTO OCAXKACHHS OTMYYCHHOTO MeEJIa B BOJIC.
[TpousBouTensHOCTH OTCTOMHUKA 80 T/4 HaYAIBHOM cycrnieH3uH, coaepxkamei 8 % macc. CaCO3.
JlnameTp HaMMEHBIIUX YaCTUII, TOAJISKAINX OCaXIEHNI0,35 MKkM. Temnepatypa cycnen3un 15 °C.
Bnaxnocts nutama 70 %. [Inotnocts Mena 2710 kr/m3.

5. OnpenenuTs MPOAOHKUTEIIBHOCTh aacopOIMi TapoB O€H30J1a W3 BO3Ayxa B azicopOepe
IMaMeTpoM 2,5 M ¢ HENOJBHKHBIM 3€PHHUCTBIM CJIOE€M aJcopOeHTa NMpU Ha4dallbHON KOHLEHTPALUU
napoBo3aymHoit cmecu Co=0,02 kr/M°. AICOpOEHT — aKTUBUPOBAHHBII yroJb ¢ HACBHITHON MIOTHOCTBIO
Prac=550 kr/m>. BeicoTa cnost yras B anmapate H=1,1 M, cBo6oaHbIi 06beM cios €=0,375, ynenapHas
HOBEPXHOCTH ajacopbenTa f=1630 m%/m3. Pacxon napoBo3aymrHoi cmecu V=0,818 M°/C; TIIOTHOCTh CMECH
p=1,2 kr/™°.

3amuTa 1abopaTopHO PabOThHI

Bomnpocsr:

1. Kiaccudukanus oTCTORHUKOB.

2. CniocoObl FHTECHCH(UKALIMH ITPOIECCA OCAKICHUS.

3. Onpenenenue quaMeTpa 4acTHIL 10 U3BECTHOM CKOPOCTH OCaXKICHUS.

4, Kakue cunmbl NEeHCTBYIOT Ha OCaXJAIOLIYIOCS YacTUIly B ToJie cuil Tshkectu? OmpeneneHue
CKOPOCTH OCaXICHHUS YaCTHUIIBI.

5. CocTaBuTh MaTepuaNbHbIN OanaHc Mpolecca OCaXICHUSI.

6. Kak wu3MmeHuTCS NpPOM3BOAUTENHHOCTh OTCTOMHHUKA, €CIM TEMIEpaTypy BOJHON CyCIEH3HH

noBeIcUTH ¢ 15 °C 1o 50 °C. B 06oux cnyyasx Re<0,2.

3aumTa KypCOBOTI'O ITPOCKTA

TemaTuka IMpOCKTA:
HpOeKT OYUCTHBIX COOpy)KCHI/Iﬁ CTOYHBIX BOJ HACCJICHHOT'O ITYHKTA.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

[TpoeKT OYHCTHBIX COOPYKEHUH CTOUHBIX BOJ HE(HTEXUMHUECKOTO MPEIIPUSATHS.
[IpoeKT ycTaHOBKM OYMCTKH BOJIbI OT HE(PTAHBIX 3arpsiI3HEHU Liexa

[IpoeKT ycTaHOBKM OYMCTKH BBIOPOCOB ITPOU3BOJICTBA PE3UHOTEXHUYECKUX MU3/IETHM
[IpoeKT ycTaHOBKHM OYMCTKH XO35HCTBEHHO-OBITOBBIX CTOYHBIX BOJ

[IpoexT OYMCTHBIX COOPYKEHUM CTAaHLIUH MTOATOTOBKU BOJIbI IMTHEBOTO HA3HAYECHUS
[IpoexT KaTaIMTHYECKON OYMCTKH I'a30B OT I1ApOB METAHOJIA

[Ipo€eKT 0YHCTHBIX COOPYKEHUI B TPOU3BOJICTBE KapOaMUAHBIX CMOJI

[IpoeKT ycTaHOBKHM OYMCTKH JIbIMOBBIX Ta30B ['POC

[IpoexT ycTaHOBKHM NMBUIEOYUCTKH COOPYKEHHM KOTEIBHOTO I1eXa

[IpoeKT ycTaHOBKM TEpMOKATAIMTUYECKOTO 00€3BpEKMUBAaHUS BBIOPOCOB

[IpoeKT ycTaHOBKH KaTaJIMTUYECKOTO JJOKUTa BHIOPOCOB 11€Xa MOJIMMEPHBIX U3ACTUI
[IpoexT ycTaHOBKH OYMCTKH CTOYHBIX BOJI aBTOMOMKH

[IpoexT ycTaHOBKH OYMCTKH CTOYHBIX BOJI OT FaJIbBAaHWUYECKOTO IMPOU3BOJICTBA
Bomnpocsr k 3amure:

1. OO6oCcHOBaTh MPHUHSATHIC PEIICHHS 110 BEIOOPY HarboJIee pallMOHATBHBIX METOJ0B OYMCTKU

2. Kak onienuBaeTe ypoBeHb 3arpsi3HEHUS OKPYKaIOIIEH Cpebl UCCIeyeMOro 0ObEeKTa.

3. Kakne KOHKpeTHble TEXHHYECKHE pELIEeHUs MPUMEHsUIM B MPOEKTE IO OXpaHe M 3alluTe
OKpY>Kalolle Cpeibl.

4. MoXHO 1M OTHECTH MpeAsiaraeMble pPEHIeHHs K MeToJaM O€30TXOJHOM WM MaJOOTXOJHOM
TEXHOJIOTHH.

5. SBasiercst U pa3paboTaHHBIA IPOEKT MPUMEPOM KOMILJIEKCHOTO MCIOJIb30BAHHUS ChIPBS.

6. DK3aMeH

IIpoBoauTCs B hopMe UTOrOBOIO TECTUPOBAHHUE B IIEKTPOHHOM KypCe, CXema JOoCTyIa:
http://design.Ims.tpu.ru/course/view.php?id=2767 wmu yctHo, Mo GuieTaM, comepIKalie CleLyOIIne
BOIIPOCHI.

1. Kinaccuduxanus npoMbIIIIICHHBIX OTX0A0B. MeTO/Ibl 3aIUThl OKPYKAIOIIEH CPEeIbl.

2. KaTanuTuueckast O4MCTKa ra30BbIX BBIOPOCOB. AnmaparypHoe odopmiieHre. CylniHOCTh METO/1a,
KaTanu3aTopsl nporecca. [IpuMep npuMeHeHHst JaHHOTO METO/a OUUCTKH.

3. IIpeasioxkute U 000CHYHTE CXEMY OUHMCTKHU ra3oBbIX BIOpocoB oT CO.

7. MeTtoanueckue yKa3aHus 1o npoueaype oleHuBaAHUS

OneHoYHBbIE MEPONPHSATHS

IIpoueaypa npoBeeHNsi OLIEHOYHOT0 MEPONPHSATHS H He00X0AHMbIe METOAMYECKHE YKA3AHHUS

1. TectupoBanue

[Ipenonasarens TITY mpoBoauT orieHMBaHKUE paOOTHI, BHITIOIHEHHOW CTYJCHTOM, YIUTHIBAsI KPUTCPHUH:



http://design.lms.tpu.ru/course/view.php?id=2767

OueHo4yHble MEPONPUATHS

Hpoueuypa TIIPOBECACHHUSA OLICHOYHOI'0 MEPONIPUATHS H HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUA

OTBETHI Ha BOIPOCH (2 6alTa-BXOIHON KOHTPOIb, 5 0aJIOB- TEKYIIHIA KOHTPOIB).
Pesynberar onennBanus: npenogasartens TIIY nemaer BRIBOABI 0 cTeneH: chopMUpOBaHHOCTH pe3yibrara ooyderus P/[1, P/I2 mpocrasnser
0aJUIbI B TEKYyIIEM peHTHHTe.

Komnoksuym

IIpenonasarens TIIY npoBoauT oneHrBaHKE pabOTHI HA PAKTUUECKUX 3aHATHAX M OTBETOB HA BOIIPOCH TI0 TEMaM, BEIHECEHHBIX Ha
CaMOCTOSTEINIFHYIO IPOpaboTKy, YUUTHIBAsI KDUTEPHH: BHITIOJTHEHHE 3aJaHI, 00CYKICHHE BOIIPOCOB, OTBETHI Ha BOIPOCHI -7 0AJIIOB
Pesynbrat ornenuBanus: nmpenonasarens TI1Y meraer BRIBOIBI O CTeNeHN copMHUpoBaHHOCTH pe3ynbrara ooydenwst PJI 1,PJ] 2, PJ] 3
MIPOCTAaBJISIeT OAJUIBI B TEKYIEM pPeHTHHTe.

Pabota Ha npakTHyecKux
3aHATHUAX

Ipenonasarens TIIY npoBoanT oneHNBaHKE PabOTy CTYAEHTA, YIUTHIBASI KPUTEPHU:

BeInomHeHHe BCeX 3alTaHMPOBaHHBIX 3a1aHuii (3 6asuia), mpaBuiibHOE o opMiteHHe 3a1a4 (2 6asuia), OTBETHI Ha BOIPOCHI, aKTHBHOE Y4acTHE
B 00cyxaeHru Bonpocos (5 6asios).

Pesynbrar ornenuBanus: mpenonasarens TI1Y genaer BRIBOIBI O cTeneHN c(hOPMUPOBAHHOCTH pe3yibrara odydenus PJ(1, P12,
mpocTanisieT 0awibl B TekymeM peiituare (10 6anos).

3ammuTa 1abopaTtopHON pabOThI

Ipenonasatens TITY npoBoauT OlleHUBAaHUE OTUYETA 10 JaOOPATOPHOI paboTe M OTBETOB Ha BOMPOCHI 110 TeME J1a00paTOpHOM paboThI,
YUHTBIBAst KPUTEPHH: BHITIOJHEHUE SKCIIEPUMEHTAIbHOM YacTy paboTh! (5 6aioB), COOTBETCTBHE oTueTa TpedoBanuto ctangapra TIIY,
IPaMOTHOCTb HPEJCTABJICHHS PE3yNbTaTOB UCCIEI0BAHNUS, HATMIHUE YETKO ITOCTaBJICHHOM LIETM U BBIBOAIOB (2 0asuia), OTBETHI Ha BOIPOCHI
(2 Ganna).

Pesynbrar oneHnBanus: npenonasarens TIIY nenaer BEIBOABI O cTeneHH chOpMHUPOBAHHOCTH pe3ynbTraTta o0ydenus PJI 2, P11 3,
IIpOCTaBIIsieT 0aJUIbI B TEKYIIEM PEHTHHTeE.

3anura KypcoBOro mpoeKTa

Ipenonasarens TIIY npoBoaUT OlleHUBaHUE BBHITIONHEHHON paOoTHI (TIPOEKTa) CTY/ISHTOM, a TAKKe MPOLEYpPY 3alIUTHI - YCTHOTO JOKIana
U OTBETHI CTYAEHTa Ha BONPOCHI, YUUTHIBas KPUTCPUH: IIOHMMAaHHE WM 3HAHUE NPEAMETa, yMEHHS M BIAJCHUE ONBITOM IPAKTHYCCKOH
(pacueTHOH, MOMCKOBOM) AEATEIBHOCTH.

Pesynbrar onenuBanus: npenonasarens TI1Y aenaer BRIBOIBI O cTeneHH chOPMUPOBAHHOCTH pe3yibrata o0yuenus PJ(1, P/12, P/I3.
HpoCTaBIIsieT OauIbl 32 3aUTy KypcoBoro npoekra (55-100 Gamwios)

OK3aMeH

Ipenonasarens TIIY npoBoguT OLIEHMBAHME YCTHOTO OTBETa CTYIEHTA Ha BONPOCHI, NPEACTaBICHHBIC B HK3aMEHALIMOHHOM OuIeTe,
YUYHUTBIBasI KDUTEPHHU: OTBETHI Ha BOIpOockl (20 Oayuios).

Pesynbrar ornenuBanus: npenonasarens TIIY aenaer BHIBOIBI O cTeneHd chOPMUPOBAHHOCTH pe3yibrara oOyuenus PJ(1, P12, P/I3,
IpocTaBiIsieT 0aJUIbl IPOMEKYTOYHOH aTTeCTalMHU, CYMMHPYs 0allIbl TEKYILEro peiTHHra ¥ 3K3aMeHa.




