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IHacnopTt ¢poHAAa OLEHOYHBIX CPEACTB AN CUMILINHBI

HDOLIGCCLI U anmnaparsl XUMHYSCKOU TEXHOIOT MU

Koa mo ®1OC

I/IH)II/IKaTOpr JOCTHKCHUSA

Inanupyembie pe3yJbTaThl
odyuenus no qucuuminne (3YB)

Oo6menpodeccuoHaJbHbIE

CnocobeH pazpabaTeIBaTh
HOPMBI BBIpaOOTKH,
TEXHOJIOTUUECKHE HOPMATHBBI
Ha PacxoJl MaTepuaos,
3aroTOBOK, TOIUTUBA H
AIIEKTPOIHEPTUH,
KOHTPOJHUPOBATH apaMeTPhI
TEXHOJIOTMYECKOTO Ipoliecca,
BBIOUpPATHh 000PYIOBAHKE U
TEXHOJIOTMYECKYIO OCHACTKY
(OIIK-3)

OIIK-1.1 OcymecTBiasier
NOJIHBbIH KOHTPOJIb
TEXHOJIOTHYECKOro nmpouecca ¢
y4eToM BceX HOPpMATHBOB.

OIIK-1.2 YyacTByeT B nogdope
000py10BaHMS MO/
onpeeJeHHbI
TEXHOJIOTHYECKU# mpouecc.

3nambo: - 0CHOBHBIE
3aKOHOMEPHOCTH MPOLECCOB
nepepadorku HedTH ¥ ra3sa,
NMpoLeccoB MaccomepeHoca
NPHMEHHUTEIbHO K
TEXHOJOTHYECKHM Mpoieccam,
arperaTaM H 000py/10BaHHIO.

Ymemo:

- IPUHUMATH TEXHOJIOTHYECKHe
pelleHusi, No3BOJsII0IIHE
HCNO0JB30BATh 0€30TX0HbIE H
pecypcocoeperaiiime TeXHOJOTHH
U IPUMEHSITH TUNIOBbIE MOAX0/IbI
no ooecrneyeHn 10 0€30MACHOCTH
JKU3HeaesATeJIbHOCTH H
IKO0JIOTHYECKO YHCTOTHI.

Bnaoemo:

- HABBIKAMH pacyéra u
NPOeKTHPOBAHUA 000PY/I0BAHUS
PAa3JHYHOI0 TEXHOJIOTMYECKOro
HA3HAYEHHS U CPeICTBAMHU
NMOJATOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHYeCKON JOKYMEHTALNH.

HHEPEYEHDb ONEHOYHBIX CPEJACTB

Ne | HaumeHoBaHnme Kparkas xapakTepucTuka IIpencraBiienue
n/n OLICHOYHOI 0 OLIECHOYHOI0 CPe/ICTBA OILICHOYHOI0
cpeacTBa cpeacTBa
B (hoHe
1 | Yemmuwui onpoc | CpenctBo KOHTPOIIS yCBOEHHs yueOHOr o Bompocskr 1o Temam /
MaTepuaia TeMBbI, pa3/ena WK pas3ienoB paszzenam
JUCLUIUIMHBI, OPraHM30BaHHOE KaK JUCLUTUIMHBI
y4eOHOe 3aHATHE B BUJE cOOece10BaHuUs
MPEnoAaBaTess ¢ 00yJaroUMMHUCS




Koumponvnas CpencTBo MpoBEpKH YMEHUI TPUMEHSTD Kommtekr

paboma MOJTyYEHHbIE 3HAHUS TSl PElleHUs 3aa4 KOHTP OJIbHBIX
OIPEACIEHHOro THIIA TI0 TEME HITH 3aJaHni 110
pazfeny yueOHOH AUCIUTUINHBL. BapHaHTaM

Hoknao IIpomyKT caMOCTOsITENBHOM PaboThl CTYICHTA, Tembl TOKITA0B,
MPEACTABISIONTNN CO00M MyOITUYHOE BHICTYIUIICHUE COOOIICHU
[To pemrenuto onpeneneHHoNH yueOHO- MPAKTUIECKOH,
y4e0HO-HCCIIeJOBATENBCKON HIT HAYYHOU TEMBI

5 cemecTp

Bonpocsl k 3auery

NoakowhE

[Ipenmer u 3agaun kypca [ITAXT
Knaccuduxauusa npoueccos

CocraBieHue MaTepuanbHbIX 0alaHCOB
CocraBieHue SHEPreTUYecKuX 0anaHcoB
Maccoobmennsie npoueccbl. OCHOBHbIE TOHATHS
Crioco0bl BeIpaskeHUs cocTaBa (a3

OCHOBHBIE 3aKOHBI MAaCCOOOMEHHBIX IIPOLECCOB. MoeKynsapHast

b y3us
8. KonBextuBHas nuddysus

9. YpaBHeHue Macconepegaun

10.Cpennsis ABMKYIIAs cuja Mpoliecca Macconepeaadu

11.MarepuanbHblil 6anaHc MaccOOOMEHHBIX MPOIECCOB

12.TIpaBuio ¢a3

13.3akoHbBI HACANBHBIX Ta30B. 3akoH JlanbToHA

14.3axon Payns

15.PeanbHble Ta3bl

16.Wcnapenne u KoHaeHCAIMS OMHAPHBIX U MHOTOKOMIIOHEHTHBIX
cMmecei

17.Tlpomecc pexkTUUKAIUU

18.Knaccudukanus pekTuduKannoHHbIX KOJIOHH

19.VcTpoiicTBO peKTH(PUKAITMOHHBIX KOJTOHH

20.MatepuanbHbiil 6amaHC PEKTHPUKANMOHHON KOJIOHHBI

21.TemnoBo# 6anaHc KOJOHHBI

22.0mpeneneHue TEMIEPATyPHOTO PEKUMA KOTOHHBI

23.Br16op naBieHHs
24.PacdeT OCHOBHBIX Pa3MepOB PEKTH()UKAIMOHHOW KOO HHBI
25.lnamMeTp KOJTOHHBI

26.BpicoTa KOJTOHHEI
27.TuapaBandecKkuii pacueT TapeiaKu
28.TIpornecc abcopOuum u 1ecopOITun
29.TIponecc skcTpaknuu

30.IIpomecc amcopOmmm




Kpurtepun ouenku (6 pamkax mexywei ammecmayuu,)

Peznamenmom BPC ITHTY npedycmompeno 15 6annos 3a mexkywyro ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos uz pasdenenus oamnos. 10 6annos 3a oceoenue
meopemuyecKux 60npocos OUCYUNIUHbBL, S 0ALI06 — 3a BLINOIHEHUE NPAKMUYECKUX 3A0aHULL.

KpnTeplm OICHKH OTBE€TOB HA TEOPCTUIECCKHE BOIIPOCHI:

- 0 6annoe evicmaensemca cmyoenmy, eciu OaH HenOJHbLU OmMEem, TPEICTABISIOMUNA co00M
pa3po3HEHHBIE 3HAHMS 10 TEME BOIPOCA C CYIIECTBEHHBIMH OINUOKAMH B OIpEACICHUsIX.
[IpucyrcTByroT (pparMeHTapHOCTh, HEIOTHYHOCTh H3I0XKeHHUS. CTYIEHT HE OCO3HAeT CBS3b
JTAHHOTO TOHATHS, TEOPUH, SIBICHUS C JPYrUMU OOBEKTaMU JIUCHUIUIMHBI. OTCYTCTBYIOT
BBIBO/IbI, KOHKPETU3AIMS U JI0Ka3aTeIbHOCTh U3JI0KEHUsA. Peub HerpamoTHas. JJoToTHUTENbHBIE
Y YTOUYHSIIOIINE BOTIPOCHI MPETOIaBaTesisi HE MPUBOIIT K KOPPEKIIMH OTBETA CTY/IEHTA HE TOJIBKO
Ha MOCTAaBJIEHHBIN BOMPOC, HO ¥ HA IPYT'He BOMIPOCH! TUCIUTITUHBL.

- 1-2 bannoe evicmagnaemca cmyoenmy, eciu 0an HeOOCMAMOYHO NOIHLIU U HeOOCMAMOYHO
paseepuymoiii omeéem. JIoruka W TIOCIENOBATEIIBHOCTh H3JIOKEHHA HMMEIOT HapyLICHUS.
JlonyiieHsl OMUOKU B PAaCKPBITUU MOHATHH, ynoTpebieHuu TepMUHOB. CTyIEHT He crnocoOeH
CaMOCTOSITEIbHO BBIJICINTh CYIIECTBEHHbIE M HECYIIECTBEHHBIC IPU3HAKM W IMPUYMHHO-
CIIEICTBEHHbIE CBA3U. Cmyodenm modicem KOHKpemusuposams 0000ujennvle 3Hanus, 00Ka3as Ha
npuUMepax ux OCHOGHbLE NOLONCEHUS MONLKO ¢ NOMOWbio npenooasamens. Peuesoe ogpopmnenue
mpebyem nonpasox, KOpPeKyuu.

- 3-4 oannoe evicmagnaemca CcmyoeHmy, eciu OaH NOJAHbIL, HO  HEOOCMAMOUYHO
noCcied08amenbHulll Omeem HA NOCMAGIEHHbI 60Npoc, HO TPH OTOM TOKa3aHO YMEHHE
BBIJICIUTH CYIIECTBEHHBIE M HECYIIECTBEHHBIC MPU3HAKA W MPHYMHHO- CIICJCTBEHHBIC CBSI3H.
OTBeTr NOTMYEH M H3JI0KEH B TEpMHMHAX Hayku. Mozym Owvimb Oonywenvt 1-2 owubku 6
onpedeneHuu  OCHOBHLIX — NOHAMUL,  KOMOpbvle  CMyOeHm  3ampyoOHsemcsi — UCNPAGUMb
CAMOCOSIMENbHO.

- 5-66annoe evicmasnsemcsa cmydemmy, eciu OaH NOIHbLU, pPA3GEPHYMbIL OmMeem Ha
MOCTaBJIEHHBI BOMNPOC, MOKA3aHO YMEHHE BBIJICIUTh CYIIECTBEHHbIE K HECYIIECCTBEHHbIE
NpU3HAKYU, TPUYUHHO- CJIEJICTBEHHBIE CBsI3U. OTBET UETKO CTPYKTYPUPOBAH, JOTHYEH, U3JI0KEH
B TepMUHAX Haykun. QOQOHaKo OOnywjeHvl He3HaAYUumelbHble OWUOKYU UIU  Hedouembl,
ucnpasieHHvle CmyOeHmoM ¢ HOMOWbIO KHABOOAUJUX» BONPOCO8 NPEeno0asamels.

- 7-8 o6annoe evicmaenaemca cmyoeHmy, eciu OAH NONHYILL, PA3BEPHYMbIU omeem Ha
MOCTABICHHBIN BOTIPOC, OOKA3AMENbHO PACKPbIMbl OCHOBHbBIE NONONCEHUs. MmeMbl, B OTBETE
IPOCIIEKUBACTCS YETKasi CTPYKTYpPa, JOTUYECKas MOCIeI0BATEIbHOCTh, OTPAXKAOIIAsl CYIIHOCTh
pacKpbplBa€MbIX TOHSTHUH, Teopuil, sBieHUH. OTBET U3JI0XKEH JMTEPAaTypHbIM S3bBIKOM B
TEpMUHAX HAyKu. B omeeme OonyujeHvl Hedouembvl, UCNPAGIEHHblE CMYOEHMOM ¢ NOMOWbIO
npenooasameisi

- 9 fannoe evicmasnaemca cmyoemmy, eciu Oan NOIHLIU, pPA3GEPHYMbIL Omeem Ha
MOCTaBJIEHHBI BONPOC, TMOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 o0ObBeKTe,
JI0Ka3aTelbHO PACKPBITHI OCHOBHBIE IOJIO)KEHUS TEMbl, B OTBETE MPOCIEKHUBACTCS UETKas
CTPYKTypa, JIOTHMYECKas IMOCJIeI0BAaTEeIbHOCTh, OTpaXKalolmas CYIIHOCTb PACKPBIBAEMBIX
HNOHATHUH, TEOPUH, SIBIEHUN. 3HaHnue 06 obvekme 0eMOHCmpUpyemcs Ha ¢hone NOHUMAHUS €20 8
cucmeme OGHHOU HAYKU U Medcoucyuniunapuvix ceaszeti. OTBET H3JIOKEH JUTEPATypPHBIM
A3bIKOM B TE€PMUHAX Hayku. Mozym Ovimb oOonywenvl Hedouembvl 6 Onpeoeienuu NOHAMULL
ucnpasnexnvle CmyO0eHmom camocmosmenbHo 6 npoyecce omeema.

Kputepun oneHk# BbINOJHEHHS J1a00paTOPHBIX padoT:



- 0 GayuoB — 3aJjaHKe HE BBHINOJIHEHO (HE HAMICHO NPAaBUIILHOE PEIICHUE).

- 6 0aJUI0B — 3aJJaHKE BBINOJIHEHO (HAMICHO NPABIWILHOE PEIICHHE).

6 cemecTp

Bonpocel k 3k3aMeHy

OO1mue cBegeHus o mpoieccax TermoooMeHa

OCHOBHBIE CXEMBI JBUKCHUS TCILIO0OOMEHHUBAIOIIUXCS IOTOKOB
Knaccudukanus Temioo0OMeHHBIX TPOLIECCOB

Y CeTpolicTBO TEMI00OMEHHBIX MPOIECCOB

TennoBoil pacuer TenI000MEHHBIX aNnapaToB

TpyOuaTsie ey, Ha3HAYCHHUE W TUIBI TPYOUATHIX TIeUei
Knaccudukanus tpyOyaThix neuei

Pacuer mpouecca ropenus

Tennora cropaHus TOTUIMBA

10 Koaddunuent nzbpiTka Bo3ayxa

11.CocTaB npoayKTOB TOpPEHUS

12.DHTanbnus MpoyKTOB TOPEHUS

13.MakcumanbHas TeMIeparypa ropeHus

14.TennoBoit 6anaHc neun

15.Pa3nenenue sKUIKUX HEOHOPOAHBIX cucTeM. OTcTauBaHue
16.Pacuer OTCTOWHUKOB

17. @unbTpanus

18.Pacuer punprpanuu

19.¥YcTpoiicTBO GUILTPOB

20.Ilentpud yrupoBanue

21.YcrpoiicTBO 1ieHTpUdyr

22.Pacuer nentpudyr

23.IlepememnBanme

24.TIceBnooxrmxenabie cucTeMbl. OCHOBHBIE TOHATHSA
25.CBoiCTBa MCEBIOOKUKEHHOTO CJIOS

26.[TneBMaTnyeCKUil TPAHCTIOPT

27.Mexannueckue nporecchl. M3MenpueHne TBepIpIX MaTEpPHUAIOB
28.MammuHbI KPyITHOTO IPOOICHHUS

29.MamuHbI CpeHET0 U MEIIKOTO APOOICHUSI

30.MamuHbl TOHKOTO U3MEIbYCHHS

©ooNo WM

Kpurtepun ouenku (8 pamkax mexywei ammecmayuu,)

Peznamenmom BPC ITHTY npedycmomperno 15 6annos 3a mexywyro ammecmayuro.
Kpumepuu oyenxu paspabomanvl, ucxoos uz pasdenenus oannos. 10 6annos 3a oceoenue
Meopemuieckux 60npoco8 OUCYUNIUHBL, S OANN08 — 3a GbINOIHEHUe NPAKMUYECKUX 3a0aHUIL.



KpuTepml OICHKH OTBE€TOB HA TEOPCTUIECCKHE BOIIPOCHI:

- 0 6annoe evicmaensemca cmyoenmy, eciu OaH HenOJHbLU OmMEem, TPEICTABISIONUNA co00
pa3pO3HEHHBIE 3HAHMS 1O TEME BOIPOCA C CYIIECTBEHHBIMU OINUOKAMH B OIpPEACICHUSX.
[TpucyrcTBYIOT (parMeHTapHOCTh, HEJNOTHYHOCTh H3JI0KeHUs. CTyIeHT He OCO3HAeT CBA3b
JAHHOT'O0 IOHATHA, TCOpPHUH, SABJICHUA C APYrUMH o0BeKTaMU JUCHUIIJINHBI. OTCYFCTBYIOT
BBIBOBI, KOHKPETU3AlUA U JOKA3ATCIbHOCTb HM3JIOKCHUA. Peus HETpaMOTHasl. I[OHOJIHI/ITGJII)HI)IC
M YTOUHAIOHIME BOIIPOCHI MPCIOAaBaTCIIsA HE ITPUBOOAT K KOPPCKIHWH OTBETA CTYACHTA HE TOJIBKO
Ha [IOCTAaBJICHHBIN BOIIPOC, HO ¥ HA JIPYI'Me BONPOCH! JUCLUTIINHBL

- 1-2 6annoe evicmasnsemca cmyoenmy, eciu 0an HeOOCMAMOYHO NOJHLIUL U HEOOCMAMOYHO
passepuymoiti omgem. JlorMKa ¥ TOCIENIOBATEIBLHOCTh W3JIOKECHUS HMEIOT HapyIICHUS.
JlonyiieHsl OMUOKU B PacKpbITUU MOHATHH, ynoTpebieHuu TepMUHOB. CTYIEHT He crocoOeH
CaMOCTOSITEIPHO BBIJICIUTh CYIICCTBCHHBIE W HECYIIECTBEHHBIC MPU3HAKA W TPHYUHHO-
CIIENICTBEHHBIE CBSI3U. Cmyodenm modicem KOHKpemu3uposams 0000wenHvle 3Hanus, 00KaA3ae Ha
NPUMEpPax uUx OCHOBHbLE NONONACEHUS MOTILKO C NOMOWbI0 npenooasamens. Peuesoe ogpopmnenue
mpebyem NONpagoK, KOPPEKYuu.

- 3-4 6annoe evicmaensemca CcmyoeHmy, eciu OAH NOIHbIL, HO  HEOOCMAMOUYHO
nocnedo8amenbHullli Omeem HA NOCMAGIEHHbI 60NpOoc, HO TIPH OTOM TIOKAa3aHO YMEHHE
BBIJICTIUTh CYIIECTBEHHBIC W HECYIIECTBCHHBIC NMPHU3HAKA M MPHYWHHO- CJICJICTBEHHBIC CBS3H.
OTBeT JIOTHYECH W H3JI0OKEH B TepMUHAX Haykh. Moeym Owvimb Odonywenvl 1-2 owudbru 6
onpedeneHuU  OCHOBHbIX — NOHAMUL,  KOMOpble  CMYOeHm  3ampyOHsAemcs  UCNPAGUMb
CAMOCMOSIMENbHO.

- 5-6Goannoe evicmaensemca cmyoewmy, eciu OaH NOIHLIU, PA3GEPHYMbIL Omeem Ha
MOCTaBJICHHBI BOTPOC, TOKAa3aHO YMEHHE BBIICIHTh CYIICCTBEHHBICE W HECYIIECCTBCHHBIC
NpU3HAKH, TIPUYUHHO- CJICJICTBEHHBIE CBs3H. OTBET YETKO CTPYKTYPHPOBaH, JIOTHYCH, U3JIOKEH
B TepMuHaX Hayku. QOHaAKO OOnywjeHvl He3HAYUmMenbHble OWUOKU Ul  Heoouemol,
UCNpagieHHble CIMYOeHmMOM ¢ NOMOWbI0 KHABOOAUUX BONPOCO8 NPENOOABAMEIS.

- 7-8 6annoe evicmasnaemcsa cmyoewmy, eciau OaH NOJHBLU, PA3GEPHYMbIUL Omeem Ha
MOCTaBIIEHHBI BOTPOC, 00KA3AMENbHO PACKPbIMbL OCHOBHblE HNONONCEHUsI MeMbl; B OTBETE
MPOCIIEKUBACTCS YETKasi CTPYKTYpa, JIOTHYecKas MMOCaeI0BaTeIbHOCTh, OTPaXKaollasi CyI[HOCTh
pacKpbIBa€MbIX MOHITUH, Teopul, sBieHUH. OTBET U3IOXKEH JUTEPATYpPHBIM S3BIKOM B
TepMUHAX HayKu. B omeeme Odonyujenvl Hedouemvl, UCHPAGLEHHbIE CMYOEHMOM C NOMOUbIO
npenooasameisi

- 9 o6annoe evicmasnaemca cmyoenmy, eciu OaH NOJIHLIU, PA3GEPHYMblU Omeem Ha
IOCTaBJIECHHBI BONpPOC, [0Ka3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUH 00 o0ObBeKTe,
JI0Ka3aTelIbHO PACKPBITHI OCHOBHBIE IIOJIO)KEHUS TEMbl; B OTBETE IPOCIEKHMBACTCS YeTKas
CTPYKTYypa, JIOTHMYeCKass MOCJeI0BaTeIbHOCTb, OTpaXKarollas CYLIHOCTh PACKPBIBAEMBIX
HOHATHUH, TEOPUH, SIBIEHUN. 3HaHnue 06 obvekme 0eMOHCmpUpyemcs Ha ¢hone NOHUMAHUs €20 8
cucmeme OGAHHOU HAYKU U MeHCOUCYUNnIUHApHuIX cesazed. OTBET H3JI0KEH JUTepaTypHbIM
S3bIKOM B TE€PMHMHAX Hayku. Mocym Ovimb Oonyujenvl Hedouemvl 6 onpedeieHuu HOHAMUL,
ucnpaeieHnvle CmyoeHmom camoCmosmenbHo 8 npoyecce omseema.

- 10 éannoeé evicmasnaemca cmydenmy, eciu Oan NOJHGLL, PA3GEPHYMbLL OmMEem Ha
MOCTAaBICHHBI  BOMNPOC, IMOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHWH 00 o0ObBekTe,
HPOSIBISIFOIIAsICS B CBOOOTHOM ONEPUPOBAHUH MOHSTUSMH, YMEHHH BBIJICITUTh CYIIECTBEHHBIE U
HECYIIECTBCHHbIE €r0 TMPH3HAKW, NPUYMHHO-CICACTBEHHbIC CBS3M. 3HaHHE 00 OOBEeKTe
JIEMOHCTpUpYeTCsl Ha (OHE MOHMMAaHUS €r0 B CHCTEME JIAHHON HAayKu W MEKAMCIHUILTMHAPHBIX



cBszeil. OTBeT hOpMYITUpPYETCSl B TEPMUHAX HAYKH, U3JI0KEH JTUTEPATYPHBIM SI3BIKOM, JIOTHYEH,
JIOKA3aTENIEH, 0eMOHCMPUPYem asmopcKylo NO3UYUIO Cyoenmd.

Bannet 3a memy 6vl6o0amca Kak cpeoHuil 06anni no 3a0AHHLIM CHIYOEHHY GORPOCAM, He
CuUUmMan KOUYecmeo «HAGOOAUUX» U Y OUHAIOUUX 60NPOCOS.

Bannvt 3a meKyuiyro ammecmauuro 6b16005M CA KAK Cp@dHul? oann no ecem memam.

Kputepun oueHKy BbINOJTHEHHA MPAKTHYECKUX 3aaHUI
- 0 6atoB — 3a7aHne He BHINOJIHEHO (HE HaliIeHO NPaBHIBHOE PELICHUE).
- 5 0ayuoB — 3ajaHKe BBINOJIHEHO (HAMICHO MPABWILHOE PEIICHHE).

[TpoMesxxyTouHas aTTecTanus odydaronuxcs no auciurinie «IIporecce u
anmnapaTbhl XAMUYECKOU TE€XHOJIOTUHU» MPOBOIUTCS 110 UTOTAM OOYUCHUS U
SBJISICTCSI 00sI3aTEIBHOM. NroroBas onieHKa y4uTHIBAE€T COBOKYIIHbBIE
PE3YJIbTATBI KOHTPOJIA 3HaHHWH. 3a4eT CAacTCA B IIOCJICAHIOKO HEACTIO CEMECTPA.
3adeT NpUHUMAETCS MPENoiaBaTeeM, MPOBOJUBIINM MPAKTUUECKUE 3aHSITHUS.
3aueT MpoOBOJMTCS B YCTHOM popMe B BUJIE OIIPOCA UM B MUCbMEHHOU (hopme B
BHJI€ Pa3BEPHYTOr'0 OTBETA HA OJUH M3 BOMPOCOB K 3a4eTy (1Mo BEIOOPY
oOyyarorierocs). 3HaHUs, YMEHHs, HaBBIKH 00y4aroIIerocs Ha 3a4ere

OLICHUBAIOTCA OLICHKAMU. K3aUTCHO», «HC 3aUTCHO».

KpuTtepun onieHku 3HAHUI, YMEHUI U HABBIKOB MPHU clave 3a4eTa

Ounenka Kputepuu

3a4ureHo PO IEMOHCTPUPOBAHBI IOCTATOYHO TBEPABIE 3HAHUS MaTepraia
JUCHUILUINHEI «IIpolecchl 1 annapaTbl XUMHUYECKON TEXHOIOTUUY,
YMEHHS U HAaBBIKHA UX HUCIIOJIb30BAHUS IIPA PELIEHUN KOHKPETHBIX
3a/1a4, [M0Ka3aHbl YHUBEPCAJIbHbIE KOMIIETEHIIUN, COOTBETCTBYIOIIKE
tpeboBanusM OI'OC mo HampaBIEHUIO MOATOTOBKH, MPOQPHITIO
NIpOrpaMMBbI IOATOTOBKH, MPOSIBJIIEHO IIOHUMAaHUE CYIIHOCTHU U
B3aMMOCBS3H PACCMAaTPUBAEMBIX IIPOLECCOB U SIBJICHUM, JTaHbI
NpaBUIbHBIE, OJTHBIE OTBETHI HAa OOJBITMHCTBO BOMpocoB. Her
rpyOBbIX OMHUOOK, IPU OTBETAX HA OTJENIBbHBIE BOTIPOCHI AOMYIIEHBI
HETOYHOCTH

He 3auteno HC JaHO OTBCTA, UJIKM JaHbI HCTIPABUJIbLHBIC OTBCTHI HA OOJIBIIUHCTBO
BOIIPOCOB, MPOACMOHCTPUPOBAHO HCIIOHUMAHNE CYIIIHOCTU
MPCIJIOKCHHBIX BOIIPOCOB, JAOIYHICHBI FPY6HC OIIHOKH IIpu OTBCTC




Ha BOIIPOCHI, YHUBCPCAJIbHLIC KOMIICTCHIIUA HC C(l)OpMPIpOBaHBI
NOJIHOCTBIO MJIKM YaCTUYHO

[TpomerxyTouHas arTecTaus o0ydaromuxcs 1mo aucuumiuae «IIpomeccs
U ammapaThIXUMUYECKON TEXHOJOTHH» IO UTOraM OOydeHHUsS TPOBOJHMTCS B
Gopme sK3ameHa u sBIseTcA o0s3aTenbHON. MToroBas oljeHKa y4YUTHIBAET
COBOKYITHBIE  pE€3yNbTaThl  KOHTPOJS  3HAHMHA. OJK3aMEH CclIaercsi B
IK3aMCHAIIMOHHYIO CECCHI0. JK3aMEH MPUHUMAETCS KOMHUCCHUEH, YTBEPKIAEeMOM
NPUKAa30M pPEKTopa. DK3aMEH NPOBOAWTCS B MUChbMEHHOW (opme. 3HaHU,
YMEHHS, HAaBBIKM OOYYAIOMmIETOCSd Ha D3K3aMCHE OIICHMBAIOTCSA OIEHKAMM.
OTIUIHOY, «XOPOIIO», KYJIOBIECTBOPUTEIHHOY», KHEYAOBIECTBOPUTEIHLHO.

Kpurepuu oneHKH 3HAHUH, YMEHUH U HABBIKOB IPH cAa4e IK3aMeHa

Onenka

Kpurepuu

OTan4aO

MPOJIEMOHCTPUPOBAHBI TIYOOKHE, WCYEPIBIBAIONINE 3HAHUS MaTepuaia
JCITUTUTAHBI, COOTBETCTBYIOIIUE TPEOOBAaHUSM CONEpXKAHUS padouei
POrpaMMBbI JmcuTumHbI [ Iporiecch " anmaparsl
HedTerasomnepepaboTKH u HEe(PTEXUMUH, TTOKa3aHbI
npodecCHOHaNbHBIE KOMIICTEHIIUH, COOTBETCTBYIONIME TpeOOBaHHUIM
npoduiasl TOATOTOBKU, TOHMMAaHHWE CYIIHOCTH W B3aHMMOCBS3H
paccMaTpuBaeMbIX ~ TMPOIECCOB W SBICHWH, JAHBl  JIOTUYECKH
MOCIIEIOBATENbHEIC, TPAaBUIBHBIC, IOJTHBIC OTBETHI HAa BCE BOMPOCHI
9K3aMEHAIMOHHOTO OMJIeTa U JIOMOJTHUTETHHBIE BOMPOCHI

Xoporiio

MIPOAEMOHCTPUPOBAHBl  TBEPAbIC M JOCTaTOYHO TONHBIC 3HAHUS
MaTepHaia AMCIUILIHHBL, COOTBETCTBYIOIINE TPEOOBAHMAM COIEPIKAHUS
paboueli  mporpamMmbl  IUCHUIUIMHBI  «[Ipomeccel W ammapaTbl
HedTerazomnepepadoTKu u HePTEXUMUU Y, MTOKa3aHBI
npoecCCHOHANIbHBIE KOMIIETEHIIMH, COOTBETCTBYIOIIME TPEOOBAHUAM
po( WIS MOATOTOBKH, NMPABUIFHOE MOHUMAaHHE CYITHOCTH B3aUMOCBSI3U
paccMaTpUBAaEMbIX MPOIECCOB M SBJICHHWH, JAHBI IOCIEI0BATEIbHBIE,
MpaBWIBHBIE OTBETHI HA IIOCTaBJICHHBIE BOMPOCHI, B OTBETax OBUIN
JOMYIIEHB! SJMHUYHBIC HECYIIECTBEHHBIE HETOYHOCTH

YZ[OBJ'I CTBOPUTCIILHO

MPOJIEMOHCTPUPOBAHBI 3HAHWUS W IOHMMAHHE OCHOBHBIX BOIPOCOB
JMCIUIUTAHBI, COOTBETCTBYIOIIME TPEOOBAHUSM COJCpXKaHUS pabouci
POrPaMMBI IUCLHAIUIAHEL «[Iporeccot 5 arnmapaTsl
He(TerazonepepabOTK W HeQTEXUMHU», TOKa3aHbl JIOCTATOYHBIC
npodecCHOHANbHBIC KOMITETEHIIUU 10 TMPOMUIIO MOATOTOBKH, JAHBI O
CYIIECTBY MpPaBHUJIbHBIC OTBETHI HA BCE BOMPOCHI JK3aMEHAIMOHHOTO
Owmsera, Oe3 rpyObIX OMIMOOK, MPU OTBETax Ha OTACIBHBIC BOIMPOCHI
JIONYIIEHBI CYIIECTBEHHBIC HETOUHOCTH




HeynosnersoputensHo

HE IaHO OTBCTA, WJIM JaHbl HCIIPABUJIBHBIC OTBCTHI HA OAWH U3 BOIIPOCOB
9K3aMCHAlIlMOHHOTI'O 6Hnera, MMPpOACMOHCTPHUPOBAHO HCIIOHUMAaHHuC
CYIIHOCTU NPCAJIOKCHHBIX BOIIPOCOB, AOITYIICHBI T’ py'6I>IC OLINOKH npu




OTBETC Ha BOIIPOCHI, HpO(l)CCCI/IOHaJ'II)HLIe KOMIICTCHIIMU OTCYTCTBYIOT
IMOJIHOCTBIO UJIN YaCTUYHO

Tembl pepeparoB
5 cemecTp

dusnueckoe, ruipaBIuuECcKoe, MATEMAaTUYECKOE MOJICTUPOBAHUE
HedTerazonepepadoTKu U HEYTEXUMUU

PaBHOBECHBIE CUCTEMBEI. Fpa(bI/III€CKI/I€ 3aBUCHUMOCTH. AHATUTHYECKAs
3aBUCUMOCTbD. HeI/meaanHe CHCTCMHEI.

OnHoKpaTHOE HCTIapeHUE CIOXKHBIX cMecell. [IpubnuxeHHbIe METOIBI
MOCTPOCHUSI KPUBBIX OJJTHOKPATHOI'O UCIIAPECHUSI.

OmnpeneneHne OCHOBHBIX Pa3MEPOB KOJIOHHBI

OHpC}]CJICHI/IC quCJia TCOPCTUYCCKUX TAPCIIOK B KOJIOHHC. MCTOJIBI
O6paSOBaHI/I}I OpOIICHUA U ITapOBOT'0 IIOTOKA.

BapuanTts! ycrpoiicTBa KoioHH. [IpocThie U cloKHBIE KOTOHHBI.
OmnpeneneHre TeMepaTypHOro pekuMa KOJOHHBI. BbiOop naBneHus.

. IIpoueccrr abcopOiuu u necopoIuu
8.
9.

[TocTpoenne u3oTepmbl ancopOLIuu

[Ipouecc cymkun

10.IIpotecc axcTpakIu

11.TIpomnecc agcopOuum

12.PeakTopHbie ycTpoiicTBa

o ~ wDn

6 cemecTp

[TomorpeBarenu ¢ napoBbIM NPOCTPAHCTBOM. TermnooOMeHHbIE
anmnaparsl BO3AYIIHOTO OXJIAXKACHUS.

Haubonee pacmpocTpaHeHHBIC TUTIBI TPYOUATHIX TIEUEH
OcHoBHBIE TTOKA3aTeIu PabOTHI MEYH.
TemnoBol pacuer kamepbl KOHBEKIIUU

Y CTpoiCTBO OTCTOMHUKOB




6. YcTpoiicTBO GuiIbTpOB



7. YcTpoicTBO HEHTpUPyYT
8. IlepememunBanue

9. IN'mnpaBnuka ceimy4ux Tej. JBUKEHUE KUAKOCTEN U Ta30B B CIIOE
CBIIIy4ero Marepuania.

10.HC€BI[OO)KI/I)KCHHBI€ cucteMbl. OCHOBHBIC TTOHATHS U CBOMCTBA
IICEBAOOKHNKCHHOI'O CJI04.

11.TTHeBMaTHYECKHI TPAHCTIOPT
12.MamuHbl KpyImHOTO Apo0sieHus
13.MamuHbl CpeTHEro U MEJIKOro ApoOJIeHus

14.MamyHbl TOHKOTO U3MEJIbYCHUS

Kpurtepumn ouenku

Peznamenmom BPC npedycmompeno ececo 15 bannoe 3a camocmosmenvuyro pabomy
cmyoenma. Kpumepuu oyenku paspabomanvl, ucxoos u3 03MONCHOCMU 3AUWUMbL CIYOEHMOM
00 mpex pepepamos (no 5 6annos).

- 0 6annoe evicmasnaemca cmyoenmy, eciu no020mosieH HeKauecmeenuvlli pegpepam. mema
He packpvima, B W3JOXKEHUH pedepara OTCYTCTBYET 4UeTKas CTPYKTypa, JOruyeckas
MOCIE0BaTENbHOCTh, OTPAXKAIOIIAs CYIIHOCTh PACKPHIBAEMbBIX MOHATUH, TEOPUMA, SIBJICHUH.

- 1- 6ann evicmasnsemcsa cmyoenmy, eciu noo020MoOGIeH HEKAYeCMEeHHblU pedhepam. mema
packpvima, HO OMCYMCMEyem uYemKas CMmpyKmypa OTpakarollas CYIIHOCTh PacKpbIBAEMBIX
MOHATHM, TEOPUHA, IBICHUH.

- 2 fannoe evicmaenaemca CMyOeHmy, eciu NoO20MmoGIeH KaueCmeeHHblll pegepam:. TeMa
XOPOIIO PACKpBITAa, MPOCIEKHBACTCS YETKas CTPYKTypa, JIOTHYECKas MOCIEI0BATEIbHOCTD,
OTpaXkarolas CYIIHOCTh PACKPbIBAEMBIX IMOHATHHA, Teopul, sBieHuil. Oonako cmyoenm He
0Cco3Haem c8:13b OAHHO20 NOHAMUSL, MeOPUU, SGIEHUS C OpYeUMU 0ObEKMamu OUCYUNIUHDL.

- 3 fannoe evicmaenaemca CmMyOeHmy, eciu No020MoGleH KauecmeenHvlll peghepam: Tema
XOPOIIO PACKPBITA, TMPOCICIKUBACTCS YETKAasl CTPYKTYpa, JIOTHMYECKas MOCIEIOBATEIbHOCTS,
OTpPaXaloIllass CYIIHOCTh PAacCKpbIBa€MbIX NOHATUH, Teopuill, sBiaeHud. Cmydenm xopouio
anennupyem mepmunamu Hayku. OOuako 3ampyoHsemcs Omeemums HA OONOJIHUMENbHbIe
gonpocwl no meme pegpepama (1-2 sonpocay).

- 4 fannoe evicmagnaemca cmyoenmy, eciu noo20mMoeNeH KayecmeeHHbulll peghepam. Tema
XOPOIIO pacKpbiTa, TMPOCISKUBAECTCA YeTKas CTPYKTypa JIOTHMYECKas IOCIeI0BaTelIbHOCTb,
OTpPAXaloIlas CYIIHOCTh PACKPbIBAEMbIX TMOHSATHH, Teopul, sBiaeHuUd. Cmydemm c80000HO
anennupyem mepmunamu nayku. OOHaxo Ha OononHumenvHvie 80npocyl no meme pegpepama (1-
2 gonpoca) omeeyaem MONbKO c nOMOWbIO npenooasamers.



- 5 fannoe evicmaensemcs cmyoenmy, eciu noO20MOGIeH KaueCMmeeHHblll pegepam:. TeMa
XOPOIIIO PAaCKphITa, TMPOCICKHUBACTCS UYETKas CTPYKTypa JIOTHYECKas TMOCIEI0BATEIbHOCTS,
OTpPaXaloIIas CYIIHOCTh PACKPHIBAEMBIX TOHATUH, TEOpuid, sBieHuil. Cmydemm c80000HO
anennupyem mepmMuHamu HAyKu, 0eMOHcmpupyem asmopckyilo nosuyuio. Cnocoben omeemumu
Ha donoaHumenbhvle 60npocwl no meme pegpepama (1-2 sonpoca).

Tembl KypCcOBBIX IPOEKTOB:

1.TexHosnornueckuii pacyer peKTu(GUKauOHHONW KOJTOHHBI
2. TexXHONOrnuecKii pacyer 3KCTPAKIIMOHHON KOJTOHHBI
3.Pacuer koxxyxoTpybuaToro Temio00MeHHUKA
4.Pacuet TpyOuaToil meun

5. TexHOJOrN4YeCcKUui pacueT ucCnapuTens
6.TexHonornueckuii pacyer OTTOHHON KOJIOHHBI.

7. TexHOJIOTMYECKUI pacyeT 3TaHOBOM KOJOHHBI.

8. Pacuer MHOr0X0/10BOT0O TEMI000MEHHHKA.

9. Pacyer KOMOHHBI [JIsI pa3/ieIeHUs YrIeBOI0POIOB.
10. Pacuet orueBoro HarpeBatels.

11. TexHoNOrMYECKUNA pacueT NPONaHOBON KOJIOHHHBI.
12. Texnonoruueckuit pacyer OyTaHOBOM KOJOHHBI.

13. Pacuet abcopbepa.

14. PacueT X0JIOQWIBHYUKA BO3AYIIHOTO OXJIAXKICHHUS.
15. Pacuer TennooOMeHHUKA TUIIA «TpyDOa B TpyOe»

Kpurtepuu onenku

KypcoBas pabota/mpoekT onieHuBaeTcst 1o 4-x GayuibHOM IKasie (KOTIUYHO», KXOPOIIO»,
«yJOBJIETBOPUTEIILHO», KHECYIOBJIETBOPUTEIILHOY), IPA 3TOM YUUTHIBAIOTCS €€ COJIepIKaHHE,
KauecTBO 0(OPMIICHHS U PE3YIbTAThI 3ALIUTHI.

Kpurepuu oneHkH KypcoBoro npoexra:
— CTEIEHb YCBOGHUS CTYIEHTOM IOHSATHH U KaTErOpHi 110 TEME UCCIICIOBaHUS;
— yMeHHe paboTaTh C JOKYMEHTAJIbHBIMU U JINTEPATYPHBIMU HCTOYHHUKAMH;
— ymeHue (opMyIupoBaTh OCHOBHBIE BBIBOIBI IO PE3yIbTaTaM aHAIN3a KOHKPETHOT O MaTepHala,
— T'PaMOTHOCTb U CTHJIb U3JIOKEHHUS;
— CaAMOCTOSITEIBHOCTh Pa0OThI, OPUTMHAIIEHOCTD B OCMBICIICHUH MaTepHala;
— IPaBUJIBHOCTh M aKKYPAaTHOCTb 0()OpPMIIEHUS;
— COOTBETCTBHE O OPMIIEHHS KypCOBOI'O IPOEKTa YCTAHOBIEHHBIM TPEOOBAHUSIM.

- IPU BBICOKOM KayecTBE pa3JdaTOYHOIO MaTepuaia U Mpe3eHTAllH, YBEPEeHHOM mojaue
MaTepuana, JOTHYEeCKU CBA3HOM JI0KJa/e U 0e30MnO0YHBIX OTBETaX Ha BOTPOCHI MPUCYKIAETCS
OTJIMYHO;

- npu Hanumuuu 1-2 HeGospmMX OmMOOK MpH OTBETax Ha BOMpochl WM 1-2 Hebonbux
HeopaboTKax B MPE3EHTAIMU WU TOKJIA/Ie 3aCYUTHIBAETCS XOPOILIO;



- npu Hanuuuu 3-4 Hebonbpmux wik 1 rpydoit ommOKKu B OTBETaX, NOKIAJE WM MPE3CHTALUN —
YIOBJIETBOPHUTEIIHHO;

- ipu OOJILIIIOM YHCJIe OMIMOOK B OTBETAX, MOKJIAJE WM MPE3CHTAIUH, THOO OTCYTCTBHHU OJTHOTO
U3 DJIEMCHTOB  3amuThl  (Hampumep,  pa3fgaTO4YHOTO  Marepuaia)  3aCYUTHIBACTCS
HEYJOBJICTBOPHUTEIHHO;

Kpurepuu, npu HAIMYUHA XOTS ObI O/THOTO U3 KOTOPHIX pad0Ta OIeHMBAETCH TOJIHKO Ha
""Hey10BJIETBOPUTEIBHO"".
K #um otHOCSTCS:
— cofiep>kaHue paboThl HE OTHOCHTCS K MPEIMETY JAUCIUTIIUHBI,
— pabora neperneuatana u3 Muarepuera, CD-ROM unm npyrux HocuTteneil nHpopManmu;
— HECTPYKTYPHUPOBAHHBIN IJIaH KYPCOBOTO MPOCKTA;
— 00bem pabotel Menee 20-30 TUCTOB MAaITMHOMKMCHOTO TEKCTA,
— B paboTe OTCYTCTBYIOT CCHUIKH M CHOCKH HAa HOPMAaTHUBHBIE U IPYTHE HCTOUYHUKH;
— B paboTre OTCYTCTBYET NPUIIOKEHHE (KOMHH JOKYMEHTOB, JIOTUYECKHE CXEMbI, TAOJHIIbI, HILTIOCTPAIIMN
U T.IL.).

OdopmiieHne KypcoBOro MpOeKTa He COOTBETCTBYET TPEOOBaHUAM (OTCYTCTBYET HyMepalus
CTpaHHUII, HEBEPHOE WJIH HEronHoe odopmiieHue oubmuorpaduu u T.1.).

[pu oreHKe MUCEMEHHBIX KYPCOBBIX IIPOEKTOB MPENoaBaTellb 00palaeT TakKe BHIMAHHUE Ha
CIIEMYIONINE PACIIPOCTPaHEHHEBIE OMMMOKH B padoTaxX CTYICHTOB:
— OTCYTCTBHE YETKOCTH B ONPEETICHUN OCHOBHOT'O COJIEPKaHUS KyPCOBOT'O MPOEKTA, YOSTUTEILHBIX
JIOKa3aTeIbCTB, 00OCHOBAHMIA, BEIBOIOB M PEKOM €HIAITHH;
— HapyIIIeHU € TIOCIIENOBATEILHOCTH U3JIOKEHHUS, YaCThIC TIOBTOPEHUS, HEUETKH e ()OPMYITHPOBKH,
Or'OBOPKH, IPAMMATHYECKHE OITUOKH;
— W3JIaraeMble TI0 TEKCTY IPUMEPHI HE TIOKPeIIICHbI CMBICIIOBBIM COJICPIKaHUEM, PA3MBIIUICHUSIMHI
aBTOpa,;

— KypCOBOM MPOEKT MPECTaBIISIeT COOOM mepeckas INTEPaTypPHBIX HCTOYHIKOB, HA0Op 1UTAaT, (pas.

Maccobomennvie npoueccol

Becosas u monapras 0o1u KOMROHEHMO8 Onpedensaiomces no gopmyie:

=1 (L1)

_ Mix
a _—
M ox+ My (1—x)

(1.2.)

I'me M, u M, - MOJEKyISpPHBIE MACChl KOMIIOHEHTOB.



Cpennsist MoJeKyJIsipHas Macca CMeCU ompeensercs no Gopmyne:

‘Mr_p = J‘L{I:_II‘_I 4 ‘HBIB 4 J‘L{fc.‘fc + o0 = E‘WX (13)

a, = —“;“J; (1.4)

3aoaua Nol

Omnpenenutb MOJSIPHBIN COCTaB U CPEHIOI MOJICKYIISIPHYIO MacCy cMecu OeH3oa
u ToJsiyoua, coaepxamiei 30Bec. % OGenzona.

Pemenue:
MosiekynspHbie Macchl KOMIOHEHTOB: M, = 78 (benzon)u M, = 92 (morvon).

ITo hopmyre (1.1) Haxoaum MOJAPHYIO 1010 OeH3051a B cMecu (mpu a=0,3)

0.3

x=gz oz = 0,336

78 22

Mossipaas Macca tonyoda (1-x) = 0,664. DTy ke BeIMYUHY MOKHO HAWTH 110
dopmyne (1.1), moacTaBisis B Hee BECOBYIO 1010 Tosyonna a=0,7, mpu 3ToM
M, =92uM,=78

Cpennss MOIEKyIsIpHas Macca cMecH onpezaensercs mo popmyie (1.3)
M,, = 780,336+ 92+ 0,664 = 87,2
3adaua Ne2

Omnpenenuts BeCOBOM cocTaB cMmecH, conepsxamieit 20 mon % stana, 35 mon %
nponana, 15 mon % Gyrana u 30 mon % u3o0yTaHna.

Pemenue:

BecoBoii cocras onpenaensiem o popmyne(l.4) u cBoguM pe3ynbTaThl pacueTa B
Tabmuiy 1

Tabmuma 1

Komnonentsl | Monekynapnas  MonspHas = Mg x, | Becosas

Macca TOTIS X TOTIS
M,



Mpxgp

e = T M,
OTtaH 30 0,20 6,0 0,126
[Tpoman 44 0,35 15,4 0,325
byran 58 0,15 8,7 0,183
N300yTan 58 0,30 17,4 0,366
Bcero - 1,009 47,5 1,000

OObeMHas KOHIIEHTpaIUs

3aoaua 3

CMech IByOKHCH yriepojia ¢ BO3ayxoM coaepkuT 15 oobsemu. % COo.
Omnpenenutsd cogepxanue CO2 B BecoBbix %, mapruansHoe aapieHue CO2 B
cMmecH 1 00beMHYyI0 KoHLleHTpanuio CO2 npu temneparype 25 °u ob1em
napnenun P=19,6 6ap. (20 aTm.).

Pemenue:

Jlutst ra30BBIX cMeceit 00beMHast J0JIsi KOMIIOHEHTOB PaBHA €r0 MOJIIPHOTH,
CIIeI0BaTeIbHO, MOJISIpHAst oIS AByokucH yriepoaa y=0,15. MosekynspHsie
maccel coctaBiisatoT: M1=44 (s CO2) u M2=29 (my1s Bo3ayxa).

Becoryto nomo CO2 nHaxogum mo popmyie (1.2)

B 44-0,15
© 44-0,15+429(1—0,15)

a = 0,212 um 21,2 sec%

[Maprmaneroe paBnenue i CO2 onpexaensiem 1mo ypasHeHuto (1.5)

Vi =%I/IHI/I p,. =P-v. (1.5)

p=19,619,6- 0,15 = 2,94 Gap.(3 at™)
O6bvemuas xonmentpanus CO2 cOCTaBUT TO yp-10 '

M, P
Cie = ;;Tk

C = _4429410° 5,23kr /M3

8314(273425)



3agaualNed

[TpuroToBneHa cmecsk, cocrosimas u3 60 kr nentana, 40 kr rekcana u 20 kr

reruraHa.

Heobxoaumo:

1) BbIpa3uTh COCTaB CMCCH B BCCOBBIX, MOJIbHBIX U 00BEMHBIX JOJIAX,

2) BBIPa3UTh COCTAB CMECHU B BECOBBIX, MOJbHBIX U O0OBEMHBIX MIPOICHTAX;
3) moACcYUTATh CPEAHUN yICIbHBIN BEC U CPEAHUN MOJICKYJISPHBIH BEC CMECH.

Pemenue.
Kommone Mogek | Y aenbHBIN Bec Becosoii MoabHBIN OOBeMHEBIN
HTBI y- KOMIIOHEHTOB COCTaB COCTaB Cocras
CMECU | JISIPHBI 7 . (mpu 20=C)
wBec | (di’)  (yao),kekm®  pmomm  Mon | momn | a® | momm
KOMIIO b
HEHTOB G. _ Gy f_ Py G, _ Vi
M; 1 YTy G *i ﬁ? Vi i T3y
1 2 3 4 5 6 7 8 9 10
CoHi2 72 0,6262 | 626,2 | 60 0,500 0,833 | 0,556 | 0,095 0,517
9
CeHi4 86 0,6594  659,4 | 40 0,333 0,465 | 0,310 | 0,060 0,326
7 5
CrHie 100 0,6838  683,8 | 20 0,167 0,200 | 0,134 | 0,029 | 0,157
2
> - - - 120 1,000 1,498 | 1,000 0,185 | 1,000
8

Tenniogvle npoueccol

3aoaua 1

B mennoobomennom annapame npomueonoxKom OGZ/IJI’C_)/I’I’ZC}Z 06a menioHocumerns.

Lopauuii oxaaxcoaemes ¢ 215 0o 120°C, xonoouwiii nacpesaemcsi om 70 0o 160 °C.

Onpedenums cpeoHIO0 pasHocms memMnepamyp



Pewenue

Cxema TennooOMeHa cienyromas:
F‘CIP.‘-'—.I‘]HD{ [TOTOK

t, = 275°C — 1, = 120°C

XOa0aH Bl MOTOK

t, = 160°C t, = 70°C

At,=t, —t;=275—160=115°C; At,=t,—t, =120—70=50°C

H

CpenHIo0 pa3HOCTb TEMIIEPATYP ONPEAEISAIOT 0 popMmyIe:

At — :’lEH 115—-50 _ 785¢
tep = At, 115
2,3lg At. 2 3!9 £0
3aoaua 2

Hegpmo 6 konuuecmse 65000 ke/u (d3° = 0,845) nocmynaem ¢ mennoobmennuxu
¢ memnepamypou 30°C, 20e nazpesaemcs 3a cuem menia 19000 xe/u
xepocunogozo oucmunnama (dz° = 0,834), nauaronas memnepamypa xomopozo

t, = 265°C, xoneunas t, = 100°C. Onpedenumsv nosepxnocmsv menioodomena,
NpuHA8 K.n.0. meniooomennozo annapama 0,95.

Pewenue

HaxoasT SHTaIbIIHIO MTOTOKOB!

I3,=13,51 kxanlke; IIi. = 147,6 kxkan/xr; I, = 48,4 kkan /kr
CocTaBigroT TeII0BOI OanaHc anmapara mo gopmyie:

Gie (I35 - oo M=Cx (IF] - I55)

19000(147,6 - 48,4)0,95=65000(/ — 13,51)

Otkyna Iy] = 41 KKai/Kr. Droii oHTanenuu COOTBETCTBYET Temmnepatypa 86 °C.

BriObupaem nmpoTHBOTOUHYIO CXEMY TEII000MeHa!

Kepocun

t, = 265°C —i, = 100°C



HedTs
t, = 86°C——t, = 30°C

At,=t,—t;=265—100=179C; At ,=t,—t,=100—30=70°C

H

CpeHI0I0 pa3HOCTh TEMIEPATYp OMPEACIIIOT Mo GopMmyie:

Aty — Aty _179-70 . .
tep = At, 179 =
23195 23l975

Teno, oTHaBaeMoe TOPSYUM MOTOKOM, COCTaBIISIET:
Q=19000(147,6-48,4)= 1884000 kkan/4

VYauTeIBas MokKazareiu paboThl 3aBOJICKMX TEIUIOOOMEHHHUKOB, TPHHUMAIOT
obumMu kodppuimenT Tennonepenadn K= 70 kxan/(m?- 4 - rpag).
HeoOxouMas MOBEpXHOCTh TEIIOOOMEHA paBHA!

_ 1384000
70116

= 232m°

3aoaua 3

Omnpenenuth pacxoa BoJbI A oxnaxaeHus 68500 kr/4
neprenponykra(di® = 0,785) or 120 no 43°C. Boxa marpesaercs ot 25 10 40°C.

Tenno, oTnaBaemoe HeTENPOLYKTAMU

Q=0G(%,—I%) = 18078750 Y% _ 5024-10°Br = 5 MBr
'I'.{

Pacxon Boabl

. Q - 5-10°
® C.(t,—t,) 4,1868-103(40—25)-1000

= 286M° /4
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Bomnpocel k nepBoii py0e:kHOH aTTecTAlMU

[Ipenmer u 3agaun kypca ITAXT
Knaccudukanus npoueccos

CocraBieHue MaTepralbHbIX 0aJaHCOB
CocraBieHue 3HEpreTuIecKux 0anaHcoB
MaccooOmMenHsbie niporiecchl. OCHOBHbBIE MOHATHUS
CrnocoObl BeIpaxkeHus coctaBa (a3

NogakowhE

i y3us
8. KonsektupHas nuddy3us

9. VpaBHeHue Maccomnepeaadu

10.Cpennsas aBuxkymas cuja mpoiecca Macconepeaauu
11.MarepuanbHbiii 6aaHC MacCOOOMEHHBIX MPOIECCOB
12.TlpaBuno ¢a3

13.3aKkoHBI HACaTbHBIX Ia30B. 3aKkoH JlaabToHA
14.3akon Payms

15.PeannHBIC ra3sl

Bonpockl k0 BTOpOii py0ekHOi aTTecTaluu

I/IcnapeHHe N KOHACHCAIUA 6I/IHapHLIX 1 MHOTOKOMIIOHEHTHBIX CMECeH

[Ipomecc pexkTudukanuu

Knaccudukanus pekTuuKamOHHBIX KOJIOHH
VYeTpolicTBO peKTU(HHUKAITMOHHBIX KOJOHH
MatepuanbHblii 6anaHc peKTH(PUKAITTOHHON KOJOHHBI
TennoBoit 6amaHC KOJOHHBI

OmnpeneneHue TeMIepaTypHOTO PEKUMa KOJTOHHBI
Br16op naBnenus

Pacder ocCHOBHBIX pa3mMepoB peKTU(HHUKAIMOHHONW KOJTOHHBI
JlnaMeTp KOJIOHHBI

BricoTa KONOHHBI

['mapaBanyeckui pacyer Tapeiku

[Tpomecc abcopbiuu 1 necopoIun

[Iponecc akcTpakuuu

ITpomecc agcopOinu

OcHOBHBIE 3aKOHBI MaCCOOOMEHHBIX ImponIecCoB. MOJICKYJ'ISIpHaSI



Oo6paszenq ®OC
T'POSHEHCKWM 'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHI
YHUBEPCUTET wum. akan. M.Jl. MUUIMOHIIIMKOBA

Jucuumuinaa: «[Iponecchl U annaparsl H\r mepepadoTkn 1 HepTeXHMHT»

Buner Ne 1
1. [Ipenmer u 3amaun kypca [TAXT
2. [poriece ancopOiuu
[TpenonaBarens / /
« » 20 T.

Bonpocel k nepBoii py0e:kHOil aTTecTalMU

OO1mue cBeeHUs 0 MpoIleccax TEII000MeHa
OcCHOBHBIE CXEMBI IBUKECHHS TEMJIO0OMEHUBAIOIIUXCS TOTOKOB
Knaccudukanus TennooOMeHHBIX TPOLIECCOB

VY CTpoicTBO TEMII00OMEHHBIX alapaToB
TennooOMeHHUKH KE€CTKOTO THUIIA

Term1000MEeHHUKY C IJIaBAIOIEN TOJIOBKON
TemooOMeHHUKHN THTIA «TpyOa B TpyOe»
[TomorpeBarenu ¢ mMapoBBIM MPOCTPAHCTBOM

. TennmooOGmeHHBIE anmapaTsl BO3IYIIHOTO OXJIaXICHUS
10 TemnoBo# pacdyeT TEMI00OMEHHBIX aNnapaToB

11. TpyGuaTsic TIeun, Ha3HAYEHUE

12.Knaccudukamus TpyodaThiX medei

13.Tunsl TpyOUaThIX MY

©oo~NoRWNE

Bonpockl KO BTOpOii py0e:KHOIl aTTecTannu

JleTany KOHCTPYKIUN TpyOUaThIX Meyeld. 3MEeBUK TPYOUaThIX Meveit
['apautypa neuen

Kapkac n 06MypoBka meuei

[TpuGops! AN CKUTAHUS TOTUTHBA

Pacuer npouecca ropenus

Temnora cropanus TomianBa

KoaddumueHnt n3bbITKa BO31YyXA

CocraB mpoAYKTOB rOpPEHUS

OHTaNbIUs TPOAYKTOB FOPEHHUS

10 MakcumanbHasi TeMIiepaTypa ropeHus

©ooNoOORWNE



11. TennoBoii 6ananc neyn
12. Kospdunuent nonesnoro AecTBUs nedu
Oo6paszenq ®OC

T'POSHEHCKUM 'OCYJAPCTBEHHBII HE®TSIHOM TEXHUYECKHI
YHUBEPCUTET um. akan. M. /[, MuumoHIITMKOBa

Hucuumuinaa: «[ponecchbl U annaparsl H\r mepepadoTkn 1 HepTeXHMHI»

Buner Ne 1
3. OO1ue cBeeHUs O MPOoIeccax TEeMI000MeHa
4. KoaddummenT nmone3Horo fedcTBys mequ
[TpenonaBarens / /

« » 20 r.

Bonpocskl k nepBoii py0e:kHOIl aTTecTaliun

1. Pazpenenue KUAKUX HEOAHOPOAHBIX cucteM. Knaccudukanms

HEOJJHOPOJHBIX CHCTEM

OTtcrauBanue

Ocaxienue TBEpAbIX YaCTHII

Pacuer oTCTOMHUKOB

Y CcTpOoiCTBO OTCTOMHUKOB

QunbTpanus

OcHoBHbIE (hakTOPBI GUIBTPAIIUU

Pacuer punprpanuu

. Pacuernsie ypaBHeHUs QUIbTpanuu

10 CkopocTh (huIbTpanuu

11.YcTpoiicTBO GUIBTPOB

12.llentpudyrupoBanue

13. ®axTop pazaeneHus

14.YctpoiicTBO IeHTpUDyT

15.Pacder uentpudyr

16.ITpomyckHas crmocoOHOCTh MEHTPUDYT
Bomnpocsl KO BTOPO# py0exkHOH aTTecTaluu

©oOoNOU R WN

[lepememmBanue

Metoabl nepemMennBaHus
MexaHnueckoe nepeMenInBaHue
[THeBMaTHUEeCKOE MEpEMEIIMBAHME
['unpaBnuyeckoe nepeMennBaHue
OuncTka ra3oB (IbUICYJIaBIIMBAHHE)
YerpoiicTBo 1 paboTa UKIOHA

NoabkowdE



8. Pacuer UuKIOHOB

9. Mexanuueckue npouecchl. Mi3MenbueHue TBEPAbIX MaTEPUAIOB
10. ®dusnveckue OCHOBBI U3MEIbUECHHS TBEPIbIX MATEPHATOB
11.OcHoBHBIE CTTOCOOBI U3MENbYEHUS

12.Knaccudukauus u 103MpOBaHKUE TBEPABIX MaTepUajoB
13.OcHoBHBIE BUIBI KJIACCU(PUKAIIMN 3€PHUCTOr0 MaTepHraia
14.Knaccudukatopsl TBEpAbIX MaTEPUAIOB

bunersl K 3k3aMeHy

I'POSHEHCKHNU 'OCYJAPCTBEHHBI HE®TSIHOM TEXHUYECKHAI
YHUBEPCUTET wum. akan. M.Jl. MUIUIMOHIIIMKOBA

Hucuunnvna; «I[Tpouecchl 1 anmapaThl H\r epepadoTKN U HeTeXUMHH»

Bujer Ne 1

1. OGuue cBeneHUs O MpoIeccax TemIoooMeHa
2. PazneneHue ®KUAKUX HEOJHOPOAHBIX cucTeM. Kmaccudukanus
HEOJAHOPOJHBIX CUCTEM

YT1Bepxkaaw:
« _ » 202 r. 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHbBI HE®TSIHON TEXHUYECKUI
YHUBEPCHUTET um. akan. M./l. MuumoHIIIKOBa

Hucuuniuna: «[Ipouecchl U annapaTthbl H\r MepepadoTKH M HepTeXuMHH»
Buaer Ne 2
1. OCHOBHBIE CXEMBI JABUIKCHUA TGHJIOO6M€HI/IBaIOHII/IXCH IIOTOKOB
2. OtcrauBanue. Buasl oTcToliHnKoB. HazHaueHue u mpuMeHeHue.
YT1Bepxiaw:

«_ » 202 . 3aB. Kadenpoit TMO



TI'POBHEHCKHWM T'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHUI
YHUBEPCUTET wum. akan. M.Jl. MUUIMOHIIIMKOBA

Hucnunnvna; «[Tpouecchl 1 anmapaThl H\r IepepadoTKN U HeTeXUMHUH»
buaer Ne3
1. Knaccudukanus TermnooOMeHHBIX MPOIECCOB
2. OC&)KI[GHI/IG TBCPAbIX HaCTUIl IO HeﬁCTBHCM CHIJIBI TAXKCECTHU
YT1Bepxkaaw:
<« » 202 T 3aB. Kadenpoit TMO

I'POSHEHCKHNU I'OCYJAPCTBEHHBI HE®TIHON TEXHUUYECKUN
YHUBEPCUTET um. akan. M.Jl. MUIUIMOHIIIMKOBA

Jucuurraa; «IIpoueccol 1 anmapaThbl H\r MePepadoTKH U HepTEXHMUM»
buaer Ne 4
1. Y CTpoicTBO TEMI00OMEHHBIX almapaToB
2. Pacuet oTCcTOIHBIX anmapaToB
Y1Bepxnaw:

«_ » 202__r. 3aB. Kagenpoit TMO



TI'PO3ZHEHCKHWM T'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKUI
YHUBEPCUTET wum. akan. M.Jl. MuMoHIIMKOBa

Hucnunnvna: «[Tpouecchl H anmapaThl H\r NepepadoTKN U HeTeXUMHUU»
buner Ne5
1. Temn000MeHHUKH KECTKOTO THUIIA
2. @Gunbrpanus. Buasl punstpos
YT1Bepxnaw:
«_» 202 T 3aB. Kadenpoit TMO

I'POSHEHCKHNH 'OCYJAPCTBEHHBI HE®TIHONU TEXHUYECKUI
YHUBEPCUTET um. akan. M./, MUIIMOHIIIMKOBA

JucrumnimHa: «IIpoueccol 1 anmapathbl H\r MePepadoTKH U HepTEXHMUM»
buner Ne6
1. Termr000MEHHUKH C IUIABAIOIIENA TOJIOBKON
2. Pacuernbie ypaBHEeHUS QUIbTpAIIH
Y1Bepxnaw:

» 202__r. 3aB. Kagenpoit TMO



TI'PO3BHEHCKHWM T'OCYJAPCTBEHHBIA HE®TSHOM TEXHUYECKUI
YHUBEPCUTET um. akan. M.Jl. MuMoHIIMKOBa

Hucnunnvna; «[Tpouecchl 1 anmapaThl H\r epepadoTKu U HeTeXUMHUH»
buaer Ne7
1. HOI[OFpeBaTeJII/I C MapOBBIM IPOCTPAHCTBOM
3. QGunbrpanus. Buasl puastpos
YT1Bepxkaaw:
<« » 202 . 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHBII HE®TIHON TEXHUYECKHN
YHUBEPCUTET um. akag. M./, MUIUIMOHIIIMKOBA

Jucuurraa; «IIpoueccol 1 anmapaThbl H\r MepepadoTKH U HepTEXHMUM»
buaer Ne§
2. Term000MEeHHHKY C IUIABAOIIENA TOJIOBKOM
3. Lentpud yrupoanue. axktop pa3aeiacHUs
Y1Bepxnaw:

«_ » 202__r. 3aB. Kagenpoit TMO



TI'POBHEHCKHWM T'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHUI
YHUBEPCUTET wum. akan. M.Jl. MUUIMOHIIIMKOBA

Hucnunnvna; «[Tpouecchl 1 anmapaTbl H\r epepadoTKu U HeTeXUMHUH»
buaer Ne9
1. TemnooOMeHHBIE anmapaThl BO3AYIIHOTO OXJIAXICHUS
2. VYerpoiictBo nentpudyr. Pacuer nentpudyr
YT1Bepxkaaw:
<« » 202 T 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHBII HE®TIHON TEXHUUYECKNHN
YHUBEPCUTET um. akag. M. /I, MUIUIMOHIIIMKOBA

Huciunnmna: «IIpoueccol 1 anmapathl H\r HepepadoTKH U He(pTEXHMUM»
Buier Nel0
1. TennoBoii pacuer TemI000MEHHBIX alapaToB
2. [IepememBanue. MeToibl nepeMeNIUBAHUS
YT1Bepxiaw:

«_ » 202__r. 3aB. Kadenpoit TMO



T'PO3HEHCKUI T'OCYJIAPCTBEHHBIN HEDTSIHOM TEXHUYECKA YHUBEPCUTET
uM. akag. M.J[. MuniavoHImmuKoBa

Hucnunnvna; «[Tpouecchl 1 anmapaThl H\r epepadoTKu U HeTeXUMHUH»
Bbuaer Nell
1. TpyOuaTsie nmeyun, Ha3HAUCHHE
2. MexaHuueckue IMEpEMCIINBAHHUC. IIneBmMaTuueckoe MEpEMCIINBAHNUC
YT1Bepxkaaw:
<« » 202 . 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHBII HE®TIHON TEXHUUYECKNN
YHUBEPCUTET um. akan. M.Jl. MUIIITHOHIIMKOBA

Huciunnmna: «IIpoueccol 1 anmapaTsl H\r HepepadoTKH U Hep TEXHMHM»
Buser Nel2
1. Knaccudukanus TpyO4gaThix neuei
2. Ounctka ra3oB (IBUICYJIABINBaHNE). Y CTPOHCTBO M paboTa MIUKIOHA
YT1Bepxiaw:

«_ » 202__r. 3aB. Kadenpoit TMO



I'PO3HEHCKUM T'OCYJIAPCTBEHHBIN HEDTSIHOM TEXHUYECKA YHUBEPCUTET
uM. akaa. M.J[. MuninvoHImuKoBa

Hucnunnvna; «[Tpouecchl 1 anmapaThl H\r epepadoTKu U HeTeXUMHUH»
buaer Nel3
1. TpyOuaTsie nmeuu, Ha3HAUCHHE
2. MexaHuueckue ITPOICCCHI. H3menbuenue TBEPABIX MATCPUAJIOB
YT1Bepxknaw:
<« » 202 1. 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHBII HE®TSIHON TEXHUUYECKHN
YHUBEPCUTET um. akag. M./, MUIUIMOHIIIMKOBA

Huciunnmna: «IIpoueccol 1 anmapaThl H\r HepepadoTKH U HepTEXHMHM»
Buier Nel4
1. JleTanu KOHCTPYKIMMA TpyOUaThIX Meyeid. 3MEeBUK TPyOUaThIX Meveit
2. @u3n4YeCcKre OCHOBBI U3METBUYCHUS TBEPABIX MAaTEPHAIOB
YT1Bepxiaw:

«_ » 202__r. 3aB. Kagenpoit TMO



T'PO3HEHCKUI T'OCYJIAPCTBEHHBIN HEDTSIHOM TEXHUYECKA YHUBEPCUTET
uM. akag. M.J[. MuninvoHImuKoBa

Hucnunnvna: «[Tpouecchl H anmapaThl H\r epepadoTKN U HeTeXUMHM»
buner Nel3
1. Kapkac n oOMypoBka neueid. [IpuGopsl 1yist cxKUTaHUS TOTUIMBA
2. OcHOBHBIE CITOCOOBI H3MEJIbYCHUS
YT1Bepxnaw:
<« » 202 r. 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHBII HE®TIHON TEXHUYECKUN
YHUBEPCUTET um. akag. M./, MUIUIMOHIIIMKOBA

Huciunnmna: «IIpoueccol 1 anmapathl H\r HepepadoTKH U Hep TEXHMHM»
buaer Nel4
1. [TpuGops! Ay cxuranus ToruiuBa. Pacder mpouecca ropeHus
2. Knaccudukanus u 103upoBaHie TBEPIbIX MaTEPHUATIOB
YT1Bepxiaw:

«_ » 202__r. 3aB. Kagenpoit TMO



I'PO3HEHCKUM T'OCYJIAPCTBEHHBIN HEDTSIHOM TEXHUYECKA YHUBEPCUTET
uM. akag. M.J[. MuniavoHImuKoBa

Hucnunnvna: «[Tpouecchl 1 anmaparbl H\r nepepadoTKu U HeTeXUMHH»
buaer Nel5
1. Kapkac u o0MypoBka neueid. [Ipubopsl 11t c)kMraHust TOIIMBA
2. OcHOBHBIE BUJIBI KJacCU(UKALMK 3EPHUCTOTO MaTepuasa
YT1Bepxkaaw:
<« » 202 T 3aB. Kadenpoit TMO

I'POSHEHCKHNU 'OCYJAPCTBEHHBI HE®TSIHON TEXHUUYECKHN
YHUBEPCUTET um. akan. M./, MUIUIMOHIIIMKOBA

Jucuurraa; «IIpoueccol 1 anmapathbl H\r MePepadoTKH U HepTEXHMUM»
buaer Nel6
1. Koaddunuent nzdpitka Bo3ayxa. CoctaB MpoayKTOB TOPCHHUS
2. Knaccudukarops! TBepJpIX MaTeprajoB
Y1Bepxnaw:

«_ » 202__r. 3aB. Kagenpoit TMO



T'PO3HEHCKUI T'OCYJAPCTBEHHbBIN HEDOTSHOW TEXHUYECKUN YHUBEPCUTET
uM. akag. M.J[. MuninvoHImuKoBa

Hucnunnvna: «[Tpouecchl 1 anmapaThl H\r epepadoTKu U HeTeXUMHUH»

Buier Nel7

1. Buael TpyOGuatsix neuei
2. OcHOBHOE 000pyOBaHUE JJIsl IPOBEIEHUS IIPOLIECCOB OYMCTKH ra30B

YT1Bepxiao:
«_» 202 T 3aB. Kadenpoit TMO

I'POSHEHCKHNU I'OCYJAPCTBEHHBI HE®TSIHON TEXHUUYECKHUN
YHUBEPCUTET um. akan. M./, MUIUIMOHIIIMKOBA

Hucuunnuna: «IIpoueccol 1 anmapaThbl H\r MePepadoTKH U HepTEXHMUM»
buaer Nel8
2. ["apHuTypa neuu
2. Buapl anmapaToB it IPOBEACHUS MTPOLECCOB OTCTAaUBAHUS
Y1Bepxnaw:

«_ » 202__r. 3aB. Kagenpoit TMO



