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1 IlepeyeHb NJaHMPyeMbIX pe3yJIbTATOB O0y4YeHUS] MO JMCLHHUIIJIMHE, COOTHECEHHBIX € IJIAHMPYEMbIMH pPe3yJbTATAMH OCBOEHHS

o0pa3oBaTeIbHOM NPOTrPaMMBbI

Jns ocBoeHusi 0Opa3oBaTeIbHOW MpOrpaMMbl OakajiaBpuaTa OOYYAIOUIMICS TOJDKEH OBIAJETh CIEAYIOUIMMH pe3yJbTaTaMd OOYy4YeHHUs IO

JIUCHUILIINHE.

Ko 1 HaumenoBanue
KOMIIETEHIINU

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(meckpunTOpHI)

OIIK-9

CniocoOeH BHEIPATh M OCBaMBaTh
HOBOE TEXHOJIOTHUYECKOE
o0opyoBaHue.

OIIK-9.6

3HaeT TEOPETHYECKUE OCHOBBI
TUIIOBBIX XUMHUKO-TEXHOJIIOTUICCKUX
IPOLIECCOB,

CHOCOOEH BBITIOIHATh UX PAaCc4eThl U

BBIOMpATH anmapaTtypHoe oopmiieHue.

3HaThb:

—OCHOBHBIC 3aBUCMOCTH ¥ PACUYE€THBIC COOTHOIICHHUS SISl OIIPEICIICHHS
XapaKTEPUCTHK TUIIOBBIX XMMHUKO-TEXHOJIOTHYECKUX rporieccoB (3H-1);
—TCOPETHYECKHE OCHOBBI THIIOBBIX XMMHKO-TEXHOJIOTMYECKHX IPOIECCOB
(3H-2);

— anmaparypHoe 0(h)OpMIICHHE OCHOBHBIX TEXHOJOTHYECKUX TPOIIECCOB
(3H-3).

Ymers:

— OIPENIETATH OCHOBHBIC XapaKTEPUCTHKU TEXHOJIOTHIECKOTO MpoIiecca
(¥Y-1);

—aHAJIM3UPOBATh BAPUAHTHI TEXHOJIOTHUYECKUX CXEM OCHOBHBIX MPOIIECCOB
XHUMHYECKHX MPOou3BoACTB (Y-2).

Baanern:

— HaBBIKaMH pacyera OCHOBHBIX anmapaToB XumMudeckoi TexHonoruu (H-1);
- HaBbIKaMH 0OOCHOBAHHOT'O BbIOOpA MapaMeTPOB THUIIOBBIX XUMHUKO-
TeXHOJOrn4eckux mpoieccon (H-2).




2 MecTO THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOorpaMMbl

JucuumninuHa OTHOCUTCS K  oOs3arensHoM uyactu brnoka 1 «/lucuuniausb
obpazoBatenbHOM mporpammbl OakanaBpuara (51.0.30) u w3ydaercs Ha 3 Kypce B 5 u 6
ceMecTpax.

B MmeroaumueckoM IlaHE€ JIUCLUUIUIMHA ONMpPAaeTcs Ha JAUCUMILIMHBL "®usuka',
"Maremaruka".

[ToyueHnHble B mpouecce u3ydeHus aucuumuinHel "lIponeccsl u anmapaTsl" 3HaHUS,
YMEHUS U HaBBIKM MOT'YT OBbITh HCIIOJIb30BaHbl B HAYUHO-UCCIIEA0BATENILCKOM paboTe, IPOEKTHO-
TEXHOJIOTUYECKON TpakTHUKe OakalaBpa W MPH BBITOJHEHHH BBITYCKHOW KBAIM(UKAMOHHON
paboTHI.

3 O0beM TUCUHUILIHHBI

Bun yaeOHo# paboTh 3E/ Beero,
aKaJieM. 4acoB

OO0uiasi TPy10€eMKOCTb IMCUMILTUHBI 6/216

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenoaaBartejem: 162
3aHSTHSI JISKIIMOHHOTO THITA 36
3aHATHSA CEMUHAPCKOTO TUIA, B T.4. 108

CEMUHApBI, IPAKTHYECKUE 3aHATHS o4
nabopaTopHbIe pabOThI 54
kypcoBoe npoektupoBanue (KP wm KIT) KII(18)

KCP -

JIpYTHUe BUIBI KOHTAKTHON paObOTHI -
CamocrosiTesibHas padoTa 27
DopMa TeKyLIero KOHTPOJIA KII
dDopmMa MPOMeKYTOUHON aTTecTAlMU Dk3amen (27), 3auer,

KII




4 Coaep:xkanue JUCHUNIMHBI
4.1 Pazaenbl TMCHUILINHELI U BUABLI 3aHATHH
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1 I'mapomexaHndeckure mporecchl 6 6 12 12 | OIIK-9
2 Temno06MeHHEIE TPOLECCHI. 12 12 6 15 | OIIK-9
3 MaccooOMEeHHBIC MPOIIECChHI 18 36 36 - | OIIK-9
4.2 @opMupoBaHHEe WHAUKATOPOB [IOCTH:KEHHUSI KOMIIETeHIMHA pa3aeiaMu
AUCIMTLTHHBI
No Kon unnukaropon
o /;[ IOCTVKEHUS HanmenoBanwue pa3ena JUCIUILTAHBI
KOMIIETEHITUN
1. OIIK-9.6 [M'uapomexaHnvecKue mpoIecChl.
TemnooOMeHHBIE TPOIECCHI.
MaccooOMeHHbIE TPOIIECChI
4.3 3aHATHSA JEeKIIHOHHOI'0 THIIA
Ne
asena HaumMmenoBanue TeMbl O0ObeyM, |MHaHoBamoHHas
p U KpaTKOe COJIep KaHUe 3aHATHS aKaJl. 9yachl dbopma
TUCIHATIINHBI
1 I'mappomexannyeckue Npouecchl 6 Crnaiin-
3aKOHBI COXPAHEHHUSI MACChl, JHEPTUU U Mpe3eHTaIUs

KOJINYECTBA JBHKEHUS. BA3KOCT )KUAKOCTEN,
HBIOTOHOBCKHE U HEHBIOTOHOBCKHE JKUJIKOCTH.
Pexxnmbl Teuenns xxunkoctel. OCHOBBI TEOpUHU
nono6us. Kpurepun nonobusi. BeiBon kpurepues
oxo0ous.

VYpasuenune HaBbe-Crokca. @opmyina ['arena-
[Tyazeiins.

OCHOBHOE ypaBHEHHUE T'MAPOCTATUKU. Y paBHEHHE
bepnynnu. [Ipunoxenus ypaBaenus bepnyu.
I'uapaBiarueckoe CONMpPOTHBIEHUE TPYOOIIPOBOIOB
Y aIapaTos.




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaJl. 4achl

NunoBanunonHas
dbopma

2

Tennoo0MeHHbIE IPOLECCHI

Tennonepenaua. TemmoBoit Gamanc. IlepeHoc
TEIUIOTHL: KOHBEKIIUS, TEIIONPOBOAHOCTD,
TEIUIOBOE H3Iy4YCHHE. YpPaBHEHUE KOHBEKTUBHOMN
TEIUIONPOBOAHOCTH. YPaBHEHUs TEIUIOOTIAAuu H
teronepenayn. CpenHsas pa3HOCTb TEMIIEpaTyp.
[Tonobue IIPOLIECCOB TEIUIOOTIA4H.
Kpurepuansnoe YpaBHEHHE TEIUIOO0TIa4H.
Tunosble ciryyan KOHBEKTUBHOI'O TEIMJIOOOMEHA.
OcHoBHbIE KOHCTPYKLIUU TEII000OMEHHBIX
anmnapaTtoB, MX CpaBHUTENIbHAs XapaKTEpPUCTHKA.
OCHOBHBIE ITPOMBILIJICHHBIE TEIUIOHOCUTEIH, HX
CpaBHUTEJIbHAS XapaKTEPUCTUKA.

Pacuer TeniooOMeHHOI annapaTypsl.

MeTo/1b1 TPOBEIEHUS BbINIAPUBAHUS.
OnHOKOPIYCHBIE M MHOTOKOPITYCHBIE BBIIIAPHbIE
YCTaHOBKHM. MarepuaibHblii U TEIJIOBOM OallaHChI
OJTHOKOPIIYCHOM M MHOTOKOPILYCHOW BBIIapHBIX
ycTaHOBOK. ONTHMajibHOE YHUCIO KOpPIYCOB B
MHOT'OKOPITYCHOM BBIIIAPHOM YCTaHOBKE.
Krnaccudukanys 1 KOHCTPYKIIUM OCHOBHBIX THIIOB
BBINIAPHBIX allaparos.

12

Craiin-
[pe3eHTaLHs

MaccooOMeHHBbIE MPOIECCHI

MaccooOMeHHbIE TpollecChl W amnmapaThl B
CHUCTEMax CO CBOOOJHOW TrpaHUIEH paznena ¢as:
OCHOBBI TEOPUH MacCOIepeayu U METO/bI pacuéra
MaccoOOMEHHOMN anmnaparypsl (abcopbrus,
MEeperoHKka ¥ peKTU(UKAIUA); MacCOOOMEHHBIE
MPOIECChl €  HEMOJBMKHOW  TTOBEPXHOCTBIO
KOHTakTa ¢a3: CyIka.

18

Crnaiin-
Mpe3CHTAIHS




4.4 3aHATHS CEMHUHAPCKOIO THIIA
4.4.1 CemuHapml, NpaKTHYecKHe 3aHITHS

No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MunoBanuonHas
dhopma

TexHuuyeckas ruIpaBInKa.

I'mapocratuka. YpaBHeHue pacxoma. Pexum
TEUEHUsI JKUJKOCTU. YpaBHEeHHE bepHymm u
€ero MPUIIOKCHUS. I'mppasinueckoe
COIIPOTHBIIEHUE TPYOONPOBOJOB M anmapaToB.
MOIIIHOCTh HACOCOB ¥ BEHTUJISITOPOB.

WHTEPAKTHBHAS
dbopma:
MIPOBEJICHHE
POJIEBBIX U
JIEJIOBBIX UTP

OCHOBBI Temonepeaaun

TernoBoii 6ananc. Termonepenaua. CpeaHsist
pasHocTh Temneparyp. Koagdunment
Teronepenayu. Pacuer TermmooOMeHHBIX
anmnaparoB

Brinapusanue.
MarepuanbHbIi U TEIIJIOBOM OaIaHCHI.
Teronepenaya B BHITAPHBIX allapaTax.

KourponsHas pabora
Pacyer TermooOMeHHBIX anmapaToB.

OcHOBEBI Maccorepeaayn

MaccooTmaua u Maccorepeaaya.
Koaddurmentst MaccoOTIauu u
Maccornepenayu. [[Buxyinas cuia mporecca.

AOGcopbuus.
Martepuanbubiii Oananc. Pacuer abcopbepos.

CamocrosTenpHas padoTa
Pacuer abcopbepos.

Pextudukamms

MarepuanbHplii ¥ TEIJIOBOM  OajaHCHI
pektudukanuu. Pacuer pekTHUKAIMOHHBIX
KOJIOHH

HUHTCpaKTUBHAA
dopma:
MPOBEICHUE
POJIEBBIX U
JETOBBIX UTD

Cymika.

KonBektuBHas  cymka. Juarpamma  |-x.
MartepuanbHblii ¥ TerioBol OanaHchl. Pacuer
pa3IMYHbIX BapHaHTOB KOHBEKTHBHBIX
CYILUJIOK.

KoHntposbHas padota
PexTudukamus u cymka.




4.4.2 JlabopaTopHble padoThl

O0newM,
No aKaj. 4achl
paszena HaunmenoBaHue TeMEBI B TOM YHCIIE TMpumecuanie
U KpaTKoe COJIep KaHue 3aHsATUS Ha
JTUCIUTUTAHBI BCEr0
MPAKTHUYCCKYIO
TIOATOTOBKY
1 Onpenenenue TUAPABIMYECKUX
COIIPOTHUBIICHUH TPYOOIIPOBOJIOB
DKcrepuMeHTAIbHOE orpezesneHue 4 i
kod(durmenra TpeHUs u
K03 (HUIIUEHTOB MECTHBIX
CONPOTHUBJICHUI
1 Uzydenue PaboTHI 6apabaHHOTO
BaKyyM-(QibTpa HEIPEPBIBHOTO
NeicTBUSL. 4 -
DKcrepuMEHTAIbHOE onpeeIcHue
KOHCTaHT (HJIbTPOBaHUS
1 Onpenenenue XapaKTePUCTHK
LIEHTPOOEIKHOT0 BEHTHIISATOPA
DKcrepuMEHTAIbHOE onpeeIcHue 4 )
XapaKTePUCTHK BEHTUJISITOPA u
XapaKTePUCTHKU CETH, OMpeesieHue
napaMeTpoB paboueil TOUKH.
2 Wsyuenue mpoliecca TEMIOOTIAYH B
KOXYXOTPYOYaTOM TEIJIO0OMECHHHKE
DKCTepuMEHTAIbHOE oTpesieNieHue 4 i
koddduimenTa  TErIo0TIa4YH u
YHCJIEHHBIX 3HaYeHUH K03()(PUIINEHTOB B
KPUTEPHATHLHOM YPaBHECHUHU.
1,2 |KomnokBuym 5
3 AbcopOrmst.
DKCTepuMEHTAIbHOE UCCIIeIOBaHHE 4 )
TUAPOIMHAMUYECKHX U MacCOOOMEHHBIX
XapaKTepUCTHK HacaJl0uHOro adbcopbepa.
3 MonennpoBanue mpoiiecca abcopOiuu
Ha [1K.
HccnenoBanne BIMSHHUS —MapaMETPOB 4 -
nporecca abcopOiuu Ha KOIGUITHESHT
Maccornepeiayu
3 Pextudukarms
DKCTepuMEHTAIBHOE orpezeneHue
OCHOBHBIX roKasareneu paboThI 4 i
Tapenb4yaTon pexTUdUKAIIOHHON
KOJIOHHBI.
3 MopenupoBanue rpoiecca
pextudukanyu Ha [TK
HccnenoBanne BIMSHHUS —MapaMETPOB
mporecca pPEeKTU(PUKAIMU Ha COCTaBbI 4 -
MPOAYKTOB U MPOU3BOAUTEIBHOCTH
YCTaHOBKH.
3 OKCTpaKIIHSL. 4 -




No
pasznena
IUCLUIUINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0OneM,

aKaja. 9acChbl

BCETO

B TOM 4YHCJIC
Ha
IMPaKTHICCKYIO
MOATrOTOBKY

IIpumeyanue

DKCIepUMEHTAITBHOE oIpeJiesieHue
kod(dumenta  Maccomepemaadn B
POTOPHO-AUCKOBOM IKCTPAKTOPE.

MoaenupoBaHue mpoliecca SKCTPAKIHMU
Ha [1K

HccnenoBanue BIUSHUS TapaMeTPOB
rpoiiecca 3KCTPAKIUU Ha
MIPOU3BOJIUTEILHOCTh YCTAHOBKH.

AncopOrus
DKCIEpUMEHTAIBHOE OIPEICIICHUE

Kod(uIreHTa Maccornepeadn B
MPOTHBOTOYHOM KOJIOHHOM arapare
CO B3BCIIICHHBIM CJIOEM aJICOPOCHTA.

Cymika
DKCIEePUMEHTAIBHOE ONPEIeTICHNE

OCHOBHBIX XapaKTCPUCTHK IIPpOLCCCa
CYIIKH B KHIIAIIEM CJIOC.

Konnoksuym

10




4.5 CamocTtosiTe1bHast padoTa 00y4yarommxcst

paizgena ITepeuenn BOIpOCOB Jist O0newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl | KOHTpPOJIs
JCIUIINHBI
TpancnopTupoBKa JKUAKOCTEN U Ia30B 110 .
1 TpyoonpoBogam. KoHCTpyKLinu HaCOCOB U 6 Y CTHbl
BEHTUJISITOPOB. Orpoc
Heonnopoanslie cucreMsl. ['uapomexanndeckue V eTHLL
1 crnoco0bl uX pasnenenus. KoHcTpykuuu anmaparoB 6 onpoc
JUIsL pa3feJIeHUs] HEOJHOPOIHBIX CUCTEM.
2 Meroasl UHTEHCU(DUKAIIH [IPOLIECCOB 5 VYerHbii
TEIUIoNEepe1aun OIIpoC
2 [IpomblnieHHbIE cIOCOOBI HarpeBa U OXJaKICHUS 5 YcrHbIl
B XMMHUYECKON TEXHOJIOTHH. oIpoc
2 MHOroKopItyCHOE BbIIIapUBaHUE. 5 YcrHbIl
oIpoc

5 [lepeyeHb y4eOHO-METOUYECKOTO O0ecleYeHHus JIsi CAMOCTOATEJbLHOH PadoThl
00y4JaIMXCS MO ANCIHUIIHHE

Metoanyeckue yKazaHus JJisi 00yJaroIuXcs 10 OpraHu3aluyd CaMOCTOATENIEHOW paboThI
M0 JWCIMIUIMHE, BKIIOYAas IEPEUYCHb TEM CaMOCTOSTEIBLHON paboThl, (OPMBI TEKYIIETO
KOHTPOJISL 10 TUCLUIUIMHE M TPeOOBaHMS K HX BBINOJHEHUIO Pa3sMEIICHBI B 3JIEKTPOHHOMN
uH(popMarnoHHo-o0pazoBarensHOM cpene CIIOI TU(TVY) Ha caiire:
http://media.technolog.edu.ru

6 DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl IPOBEACHUS l'lpOMC?KyTO‘-IHOﬁ aTTeCTallumn

IIpomexyTouHasi arrectanus MO AUCHUIUIMHE IMPOBOAUTCS B (hopMe B3K3aMeHa B 5
ceMecTpe, U B (hopMe 3aIUThl KypCOBOIO MPOEKTA U cauu 3a4eTa B 6 ceMecTpe.

K mpomexyTouHo#l aTTecTanuu JOMYCKAlOTCs CTYIEHTHI, BBINOJHHUBIINE BCE (POPMBI
TEKYILIEr0 KOHTPOJIS.

OK3aMeH NpeLycMaTpuBalOT IIPOBEPKY OCBOEHHUS IPELYCMOTPEHHBIX 3JEMEHTOB
KOMIETEHIIMH U KOMIUIEKTYIOTCSI BOIPOCaMu (3aJlaHUsIMU) IBYX BUJOB: TEOPETHUECKUN BOMPOC
(U1 TPOBEPKH 3HAHUI) U KOMITJIEKCHAA 3aj1aua (U1 IPOBEPKHU YMEHUI U HAaBBIKOB).

HpI/I caavye 5K3aMCHA, CTYACHT IOJYYacT 61/IJ'ICT, COCTOSIIIUN U3 ABYX BOIIPpOCOB U3

IIEpeYHs] BOIPOCOB W 3a/Ja4d, BpeMs MOJATOTOBKH CTYJIEHTa K YCTHOMY OTBETy - 10 30 MuH,
BpeMs pelieHus 3a1a4uu 10 50 MUH.
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[Tpumep BapraHTa 5K3aMEHAITMOHHOTO OHIIETA:

denepanbHOE rocy1apCTBEHHOE OI0PKETHOE YUPEeXKIEHHE BhICILIEr0 00pa3oBaHus
«Cankt-IlerepOyprckuii rocy1apCcTBEHHBIN TEXHOIOTUYECKHA HHCTUTYT (TEXHUYESCKHH

YHUBEPCHUTET)»
15.03.04 ABTOoMaTH3aIMS TEXHOJIOTHYECKUX MPOIECCOB H MPOU3BOICTB
DakynpTeT MEXaHUYECKUN
Kadenpa nporeccos u anmmapaTos
Kypc 3
Cemectp 5

Z[I/ICI_[I/IHJ'II/IHa «HpOHCCCH " aIrapartb»

Ok3aMeHalMoHHbIN Ouner Ne 1
1. Peskumbl TeueHus xuakocreil. Kpurepuii Peiinosbaca.

2. MHorokopmycHoe BoinapuBanue. CxeMbl MHOTOKOPIYCHBIX BBINIAPHBIX YCTAHOBOK
W UX CPABHUTEJIbHAS XapaKTepHuCTHKA
3. 3agaua

3aBenyromnuii kageapoi,
I-p TEXH. HayK, mpodeccop O.M. ®@nucrok

(moamuck, 1ata)

Ilpumep eapuanma 3adauu

B tpyOHOM mpocTpaHCTBE KOXKYXOTPYOUaTOro TemI000MEHHUKA OXJIaKIAETCsl )KUIKOCTh
oT TeMnepaTypsl tiy 10 t. Pacxon xunkoctu Gi. B MexTpyOHOE MPOCTPaHCTBO MPOTUBOTOKOM
IOCTYNAeT BOJA CPEJHEro KadecTBa, KOTOpas HarpeBaercs OT tyy 10 tr. Koadduuument
TEIUIOOTAA4YH K BOZIE paBeH op. CpeqHss TeMuepaTypa CTeHKH TPYO CO CTOPOHBI XKHUJIKOCTH ter.

Onpenenuts HEOOXOAMMYIO IUIOIIAAb MOBEPXHOCTU TEIJIONEPEaud TEIIOOOMEHHOTO
amnrapara M pacxoj OXJaXKAAIoLIed BOAbI, €cly 4uciao TpyO B ammapare n, a ux auamerp d.
[ToTtepsiMu TEIIIOTHI B OKPY’KAIOIIYIO CPEy TPeHeOpeyb.

K 3auéry momyckarooTcs CTYIEHTBI, BBIIOJIHMBIINE BCE (POPMBI TEKYIIErO KOHTPOJIS.
3auéT npeaycMaTpUBAIOT BHIOOPOYHYIO MPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX AJIEMEHTOB
KOMIIETEHIIMM U KOMIUIEKTYIOTCS ABYMSI TEOPETUYECKUMU BOIIPOCAMU U3 IIEPEYHS BOIIPOCOB.

BpeMmst moarotoBku CTyeHTa K yCTHOMY OTBETY - 110 30 MuH.

IIpumep BapraHTa BOIIPOCOB Ha 3a4€Te:!

Bapuant Ne 1

=

JuddepennmranbHoe ypaBHEHHE KOHBEKTHBHO-TH (PG Y3MOHHOTO TIEPEHOCA MACCHI.
2. BnusiHue pacxoja (ierMbl Ha JABHKYIIYIOCS CHITY, POLECCa, Ha JUAMETP U BBICOTY
PEKTU(UKAIIMOHHON KOJIOHHBI, HA PaCXOJIbI TPEIOIIETO Mapa ¥ OXJIAXKAAFOIICH BOIBI.
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@DOHJ OLIEHOYHBIX CPECTB MO JUCLUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1

PesynbraTthl OCBOEHHA JUCLHUIUIMHBI CUMTAKOTCSA JOCTUTHYTBIMHM, €CIM Ul BCEX
3JIEMEHTOB KOMIIETCHIIMM JOCTUTHYT IIOPOTOBBI YPOBEHb OCBOCHHUS KOMIIETCHLIUM HA JaHHOM
JTaIe — OLEHKA «yIOBIECTBOPUTEILHOY.
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7 IlepevyeHb yuyeOHBIX U3/1aHUI, HEOOXOAUMBIX /1JI51 OCBOCHHS M CHUILIUHbBI

a) mevyaTHble U3AAHNS

1. ®ponos, B.®. Jlekuuu no kypcy «lIpoueccel u annaparsl XMMHUUYECKON TEXHOIOTUNY:
yaeOHoe nocodue it By30B / B.®. ®ponoB. — 2-e uz ., ucrp. — Cankr-IlerepOypr: Xumuzaar,
2008. — 608 c. — ISBN 978-5-93808-158-1.

2. Pomankos, I1. I'. Merozsl pacuera mpoleccoB U anmnaparoB XUMUYECKON TEXHOJIOTHUU
(mpumepsl u 3amaun): yuyebHoe mocobue s By3oB / II. I'. Pomankos, B. @. ®pomnos, O. M.
®muctok. — Cankrt-IlerepOypr: Xumuzaar, 2010. — 544 ¢. — ISBN 978-5-93808-182-6.

3. [Iporteccbl m ammapaThl XUMHYECKOH TexHoJoruu. JlabopaTopHbIid MPaKTUKYM:
yaeOHoe nocobue / O. M. ®@aucrok, B. ®. ®ponos, O. B. Mypatos [u 1p.] ; MunoOpHayku
Poccuu, Cankr-IlerepOyprckuit rocyapCTBEHHBIM TEXHOJIOTUYECKUM MHCTUTYT (TEXHUYECKUU
yuuBepcuret), Kadeapa nporeccos u annaparos. — Cankr-IletepOypr: [6. u.], 2010. - 142 c.

4. OcHOBHBIE TMIpollecChl M amnmaparbl XUMu4eckol TexHosoruu: Ilocobue 1o
MPOEKTUPOBAHUIO: YUueOHOe mocodue JIIsl XUMUKO-TeXHoornueckux crei. By3oB /I".C. bopucos
[u np.]; mox pen. FO.M. JdprtHepckoro. — Crep. usn., [[lepeneu. ¢ uzn. 1991 r.]. — Mockasa:
Anbsiae, 2015. — 496 c. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jIsi TPAHCIOPTHPOBKH KHUJIKOCTEH U ra3oB: yueOHoe mocobue / E. U.
bopucoga, O. I1. bauusix, O. H. Kpykosckuii, O. B. I'unesckas; Muno6puayku Poccuu, CaHkT-
[TerepOyprckuii rocy1IapCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa mporieccoB u amnaparoB. — Cankt-Iletepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHast oubmmoreka - URL: https://technolog.bibliotech.ru (nata o6pamenus: 13.10.2020).
- Pexxum goctyna: 1uis 3aperucTpup. nojib30BaTesiel.

2. [IpoexTrpoBaHWEe OJHOKOPITYCHOW BBHIMTAPHON YCTAaHOBKM HETPEPHIBHOTO JEHCTBUS:
yuebHoe nocobue /O.M. @muciok, B. . @posnos, B. B. ®omun, E.W. bopucosa; MunoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (T€XHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 47 c. /]
CII6I'TU: snexktponnas 6ubamoteka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: Ajst 3aperucTpup. MoJib30BaTeei.

3. bannpix, O. II. Pacuer TeriooOMEHHBIX ammapaToB: METOAMYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. MypaTtos; MuHoOpHayku
Poccun, Cankt-IlerepOyprckuii ToCy1apCTBEHHBIN TEXHOJOTUYECKUI MHCTUTYT (TEXHUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 56 c. //
CII6I'TU: snexktponnas o6mbamoteka - URL: https://technolog.bibliotech.ru (mata oGpamenus:
13.10.2020). - Pesxxum goctyna: Juis 3aperucTpup. MOJIb30BaTEIICH.

8 [lepeueHb IJEKTPOHHBIX 00pa30BaTeJbHBIX PeECYpPCcoOB, HEOOXOAMMBIX IS
OCBOEHMS THCIMIIIHHBI

WuTepHeT-pecypchl:  NMPOBOAWTH TMOWCK B PAa3IMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u UCIOJIb30BaTh MaTEPUAIIBI
CaliTOB, PEKOMEHIOBAaHHBIX MTPETIO/IaBaTeNIeM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMIIBIOTEPOB MHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekTpoHHass oubauoreka : cailT. — Mockga, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum poctyma: Ijisl 3aperucTpup.
MOJIb30BaTENEH.

JIaHb : 3J€KTPOHHO - OuOIMOTeuHas cucreMma : caiir. — Cankr-IlerepOypr, 2016 —. —

URL: https: // e.lanbook.com (nara obparnenus: 19.02.2018).
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9 MeToaunuyecKkue YKazaHud AJad Oﬁy‘[ﬁlOIJ_II/IXCﬂ M0 OCBOCHHIO JTUCHHUITIJIMHbI

Bce Buabl 3anstuit no nucuuiuinHe «llpouecchl W anmapaThl» MPOBOJSTCS B
COOTBETCTBUU C TpeOoBaHusMU cienyromux CTII:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHApBl H
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3alyy U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasl yueOHbIX 3aHsATH. JlJabopaTOpHbIE 3aHATHSI.
OO6mue TpeboBaHMs K OPraHu3alry U MPOBEACHHUIO.

CTO CII6I'TU(TY) 044-2012. KC YKIB. Bunsl yueOHbIx 3ansaTuid. KypcoBol MPOEKT.
KypcoBast pabora. O6mue TpedoBanHmsl.

CTIT CIIGI'TU 048-2009. KC YK/B. Bunbel yueOHbix 3ansTuil. CamocTosITeNbHAS
uIaHupyemasi pabora cryaeHToB. O0mume TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOIO Ha W3YyYeHHE MAHHOW AMCUMILIIUHBI, JIy4Ile
BCETO OCYILIECTBIISITh HAa BECh CEMECTp, MPEIyCMATPHUBAs NMPH ITOM DPETYISIPHOE MOBTOPEHHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPAaBMIJIBHOW OpraHM3aluu y4eOHOTro IMmporecca il CTYACHTOB
SBIISETCS:

TUTAHOBOCTh B OPraHU3aluy Y4eOHOH pabOThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYIEHT MOMIKEH MPUXOIUTh, UMEsl 3HAHUS IO YK€ U3YYCHHOMY MaTepHainy.

10 Iepeyenb MHGOPMALMOHHBIX T€XHOJIOIHii, HCIOJIb3yeMbIX NPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

10.1 UndopManmoHHbIEe TEXHOJIOTHH
B yuebHOM mpouecce MO JaHHOM MAMCHUIIMHE NPEITyCMOTPEHO HCIOJIb30BAHNE
UH(POPMALIMOHHBIX TEXHOJIOTUH:
YTEHHE JICKIUN C HCTIOJIb30BAHUEM CIIAWI-TIPE3EHTALINN;
B3auMojieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.
10.2 TIporpammHoOe o0ecnieyeHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2016.
10.3 ba3bl 1aHHBIX U HH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMBI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast TOMCKOBasi CHCTEMa HAyYHBIX MTyOIMKAIIHA.

11 MarepuanbHO-TeXHUYeCKOe o0ecnedyeHHe OCBOECHHMSI [IMCHUIUIMHBI B Xoje
peanu3anuu o0pa3oBaTeJbLHOH IPOrPaMMBbI
Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN HCIONIb3YETCS KOMIIBIOTEPHBIN KJlacc,
000pyIOBaHHBIN NEPCOHANBHBIMUA KOMIIbIOTEPaMHU, 00bEJUHEHHBIMU B ceTh U 14 mabopaTOpHbIX
YCTaHOBOK.

12 OcoGeHHocTHM OCBOEHMS] JAWUCHMILIMHBI HMHBAJIMIAMH M JHLIAMH €
OrPAaHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

JUisi WHBaNMIOB M JIMI C OrPAHWYCHHBIMH BO3MOKHOCTSIMH y4eOHBIE IpOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [lososkeHHMeM 00 opraHM3anuu y4eOHOro Iporecca ajs
0o0y4YeHHsI MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014 r.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

@DoH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUs] IPOMEKYTOYHOMH aTTeCTAIMH N0 AUCHUIIHHE
«IIpouecchl 1 annmapaTbby

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Wnunexc Oram
Conaepxanue
KOMITETEHIINH (hopmHUpoOBaHUsS
OIIK-9 CniocoOeH BHEPSITH M OCBAaMBATh HOBOE TEXHOJIOTHYECKOE N
MIPOMEKYTOUYHBIN
obopynoBaHue
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2. [loka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

2.1 [loka3aTenu u KPUTEPHUHA OLNCHUBAHUA KOMIIeTeHLMii IpU MPOBECACHUH IK3aM€HaA B 5 ceMecTpe

Kon n nammeHnoBanme ITokazatenu chopMUPOBAaHHOCTH Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
UHJIMKATOpa (mecKpUMITOpHI) OLICHUBAHHUS (omucaHue BBIPAKECHHOCTH JECKPUIITOPOB)
AOCTIKCHUS «yIIOBJIETBOPUTEIBHOY» «XOPOLIO» «OTIMIHO»
KOMIICTCHIMH (MOpoTroBHIi) (cpennnii) (BBICOKMIA)
OIIK-9.6 3HaeT OCHOBHBIE 3aBUCUMOCTH U | OTBETHI Ha Nwmeer npeacraBnenne | 3HaeT ypaBHEHUS 3HaeT BBIBOJ]
3HaeT TeopeTHIecKHe pacyeTHbIE COOTHOLIEHUS IS Bonpockl Ne 1, | o6 ypapuenmsax MaTepUAIIbHBIX U YPaBHEHUH
2;}1\1/1(1)4]?(1) THITOBBIX OIpeICIIEHUS XapaKTEPHCTHK jK?,SanZe I;L;' 16 x MaTepHaIbHBIX U TEIUIOBBIX OallaHcax | MaTepHaabHBIX u
- TUTIOBBIX XUMHUKO- TEIUIOBBIX OaslaHcax THIPOMEXAaHUYECKHX | TeIUIOBBIX  OajaHcax
HpOIIECCoB, TEXHOJIOTHYECKUX MPOIECCOB TUAPOMEXAaHUYECKUX U | U TeTNIOOOMEHHBIX. THAPOMEXaHUYECKUX
CIIOCOGEH BEITIOIHSTE (3H-1). TEMI000MEHHBIX Jla€T nosicHeHue ux u TEIJI000MEHHBIX
UX pacyeThl ¥ BHIOUPATH nporueccoB. Moxer HA3HAYCHHIO, MOXKET | mporeccoB.  Moxker
aImapaTypHoe BBIOPATH YpaBHEHUS HX 3aIMicaTh U chopMyIUpPOBAThH
o(opmrennue JUTSL pETIICHUS 00BSICHUTD JOTTYIIICHUS 51
TpeOyeMbIX (bu3MYECKUN CMBICT. | YCIOBHUS ux
WH)XEHEPHBIX 3aJ1a4. MIPUMEHUMOCTH.
3HaeT TEOPETUYECKHUE OCHOBBI OtBeTHI Ha Nwmeer npeacraBienue | 3HaeT OCHOBHBIE 3HaeT BBIBOJL
TUIIOBBIX XUMHKO- BOTPOCHI No 00 OCHOBHBIX 3aKOHAaX | ypaBHEHMS OCHOBHBIX YPaBHEHHI
TCXHOJIOTHICCKHX IIDOHECCOB 19-29, 38 x TM/IPABIIVKH, TUAPOMEXAHUKH U TUAPOMEXAHUKH U
(3H-2). JHIaMery TerJIonepe1ayu. teronepenayu. Jlaér | Teronepenauu.
MosxeT BeIOpaTh MOSICHEHUE UX Moxet
YpaBHEHUS TSI Ha3HAYCHHIO, MOKET | CHOPMYIHUPOBATH
pelieHus TpedyeMbIx 13 3amucaTh 1 JOTYIIIEHUS U
MHXXEHEPHBIX 3aj1a4. OOBSICHUTH YCIIOBHSI X
(UBUYECKUN CMBICI. | TIPUMEHUMOCTH.
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Ko n HaumenoBanue
HHIAKATOpa
JIOCTHOKEHHMS

KOMIIETECHIINH

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BHIPAKEHHOCTH JECKPUIITOPOB)
«YOOBJIETBOPUTECIILHOY «XOpOoI1IOo» «OTIHYHO)
(TTOpOroBBbIiA) (cpenuuit) (BBICOKHIA)
3Haer annaparypHoe OtBeTsI HA Wwmeer npeacrasienue | PazOoupaercs B 3HaeT 0COOEHHOCTH
odopmileHHEe OCHOBHBIX Bonpocst Ne 32, | o TMIOBBIX MIPUHLUIIAX IEUCTBUS | KOHCTPYKIIMI
TEXHOJIOTMYECKHUX MPOLECCOB 37, 39,40 KOHCTPYKIHUAX Y KOHCTPYKUHUSIX arrnaparoB s
(3H-3). OK3aMeHy anmnaparoB JUls OCHOBHBIX alIapaToB | peajanu3aluu
MPOBEJICHUS JUIS1 IPOBEJICHUS TUAPOMEXAHUYECKUX
THIPOMEXAHUYECKHUX U | THAPOMEXAHUYECKUX | U TeTNTIOOOMEHHBIX
TETJTIO0OOMEHHBIX Y TEMJI000MEHHBIX nporieccoB. CriocoOeH
IIPOLIECCOB. IIPOLIECCOB chopMynupoBaTh
TpeOOBaHUS K
KOHCTPYKLUU
arrnaparoB.
YMmeer onpeneniaTs OCHOBHbIE OrBeTsl Ha Nmeet npeacrasnenue | Moxer omnpeaenuts | CiocoOeH
XapaKTECPUCTUKH BOnpochl Ne 2, | 06 OCHOBHBIX OCHOBHBIC 000CHOBaHHO
TEXHOJIOTMYECKOT0 IpoLecca ?761< g}igMif’I XapaKkTepUCTUKAX XapaKTEPUCTUKHU BBIGI)"aTL METO/IbI
(Y-1). Y- | TUIOBBIX TEXHOJOTHYECKUX pacuéra
TEXHOJIOTUYECKUX IPOLIECCOB: XapaKTEPUCTUK
MPOLECCOB! TUIPOMEXAHUYECKUX, | TEXHOJIOTUYECKUX
TUAPOMEXAHUYECKUX, TEMI000MEHHBIX. MIPOLIECCOB.
TEMI000MEHHBIX.

YMeeT aHAU3UPOBATH BAPUAHTHI
TEXHOJIOTHIECKUX CXEM
OCHOBHBIX IIPOIIECCOB
XUMHAYECKHUX MPou3BoCTB (Y-2).

OTBeTHI Ha
Borpockl Ne 33,
36 x PK3aMeHy

Hmeet npeacrasineHue
0 THUTIOBBIX
TEXHOJIOTUYECKHUX
CXEeMaxX OCHOBHBIX
IIPOLIECCOB
XUMHYECKHIX
IIPOU3BO/ICTB.

NzobOpaxaer u gaert
TTOSICHCHHSI K
TEXHOJIOTHYECKUM
CXeMaM OCHOBHBIX
MPOIIECCOB
XUMHYECKHX
MIPOU3BO/JICTB.

JlaeT cpaBHUTEIBHBIE
XapaKTePUCTHKU U
aHAJIN3UPYET
TEXHOJIOTUYECKHE
CXEMBI IIPOLIECCOB
XAMHAYECKHX
IIPOU3BOJICTB
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Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHAAKATOpa (meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BHIPAKEHHOCTH JECKPUIITOPOB)
AOCTHIKCHUSA «YIOBIIETBOPUTEILHO» «XOPOLIO» COTJIMIHO»
KOMIICTCHIIMH (OpOrOBBIiA) (cpemumuit) (BBICOKHIA)

Baaaeer HaBbIkaMu pacuera OrtBeThl Ha Nmeer npeacrapnenue | Beimonuser pacuetsl | CriocoOeH

OCHOBHBIX anlapaTroB Borpocel Ne 11, | o MeTomax pacuéra OCHOBHBIX Pa3MepPOB | aHAJIU3UPOBATH U

XuMuueckoit Texnonornu (H-1). 12,15, 18 x anmnapaToB TEIJI000OMEHHEIX BBEIOMpATh METOIBI

OK3aMCHY. XUMHUYECKON arnmapaToB 110 pacuéra anmnapaTos,
TEXHOJIOTHH. COOTBETCTBYIOLIUM YUUTBIBas
METOAUKAM. 0COOEHHOCTH MX

KOHCTPYKUHH U
YCJIOBUSI IPOBEACHUS
rpouecca.

BbinoJsiHsieT 000CHOBaHHBII OtBeThI Ha Nwmeer npeacraBnenue | MoxeT BbIOpaTh Crniocoben

BBIOOP TAPaMETPOB TUIIOBBIX sonpocsl Ne 30, | o mapamerpax HapaMeTpsl 00OCHOBATH U

TEXHOJIOTHYECKUX ITPOLECCOB 31,34,35k TMAPOMCXAHUYCCKUX U THAPOMCXAHUYICCKUX MMpoaHaJIn3nupPOBaATh

(H-2). SK3aMeHY TEII00OMEHHBIX ¥ TETIOOOMEHHBIX BBIOpAaHHBIC

MIPOLIECCOB. MIPOLIECCOB. IapaMeTphl

TUIPOMEXAHUYECKUX
U TETIO0OMEHHBIX
MPOLECCOB.
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2.2 Tloka3aTe/ii 1 KPUTEPUHU OLIEHUBAHUS KOMIIEeTeH M

NpU NPOBeeHUN 3a4eTa B 6 ceMecTpe

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HHIAKATOpa (meckpunTOpHI) OTICHUBAHUS (ommMcaHMe BEIPAXKEHHOCTH JIECKPHUIITOPOB)
AOCTHHKCHHA «Y/IOBJIETBOPUTEIBHO
KOMIIETCHIIUH (TTOpOTOBBIiA)
OIIK-9.6 3HaeT OCHOBHBIC 3aBUCUMOCTH M | OTBETHI Ha Hmeet npeacrapieHre 00 ypaBHEHUSIX MaTePUATBHBIX U TETUIOBBIX
3HaeT TeOpeTHICCKUE pacyeTHbIE COOTHOIIECHUS IS Bonpocsl Ne 6, | Gajrarcax MaccooGMEHHBIX nporeccoB. MokeT BbIOpaTh ypaBHEHHUS [T
OCHOBBI THIOBBIX OMPE/ICIICHNUS XapaKTEPUCTHK 8,9.10,12 x petieHust Tpe0yeMbIX HHXKCHEPHBIX 3a/1a4.
XHMHKO- 3a4eTy, 3aInTa
TUIIOBBIX XUMHUKO-
TEXHOJIOTHYECKUX KypCOBOTO
MpOTIECCOB, TEXHOJIOTMYECKUX MPOLECCOB npoekTa
CHOCOOEH BBHITIOHATH (3H-1).
UX pacyeThl ¥ BEIOMPaTh | 3HAET TEOPETUUECKHE OCHOBBI OrtseThl Ha Nwmeet nipeacraBienne 00 OCHOBHBIX 3aKOHAX Macconepenayu. Moxer
alllapaTypHoe THITIOBBIX XUMHKO- BOTIPOCHI N BBIOpaTh YpaBHEHHUS JJIS peIIeHUs TpeOyeMbIX HHKEHEPHBIX 3a/1a4
opopmicHHe TEXHOJIOTUYECKUX ITPOLIECCOB 17-22, 26, 29,
(3H-2). 34 x 3adery,
3aImmuTa
KypCOBOTO
MIPOEKTa
3Haer anmaparypHoe OtBeThI Ha Nmeet npeacTaBieHrEe O THIOBBIX KOHCTPYKIHSX annapaToB s
o(opMiIeHHEe OCHOBHBIX Bonpockl Ne MPOBE/IEHUS] MACCOOOMEHHBIX MPOLIECCOB.
TEXHOJIOTHYECKUX MPOIECCOB 24,31, 35,36«
(3H-3). 3a4ery, 3aluTa
KypCOBOTO
MIPOEKTA
YMmeer onpenensaTs OCHOBHbIE OtBeThI Ha Nmeet npeacraBneHne 00 OCHOBHBIX XapaKTEPUCTUKAX
XapaKTEPUCTUKU Borpocel Ne 1, | pMaccooOMeHHBIX IIPOIIECCOB.
TEXHOJIOTUYECKOTO MpoLecca 5,7,11,13-16
(Y-l). K 3a4€Ty,
3anmra
KypCOBOTO
MIPOEKTA
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Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HHIAKATOpa (meckpunTOpHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
AOCTHCHUA «Y/IOBJIETBOPUTEIBHO
KOMIIETEHIIUH (TTOpOTOBBIA)
YMeeT aHAIM3UPOBATH BapuaHThl | OTBETHI Ha Nmeet npeacTaBieHUE O TUIIOBBIX TEXHOJIOTMYECKUX CXEMaX OCHOBHBIX
TEXHOJIOTHYECKUX CXEM Bonpockl Ne 25, IIPOLIECCOB XUMHUYECKUX ITPOU3BOJACTB.
OCHOBHBIX TIPOIECCOB 27,33 x
3a4ery, 3alluTa
XUMHAYECKHUX MPpou3BoACTB (Y-2). KYDCOBOTO
MIPOEKTA
Buiageer HaBbIKamMu pacueTa OtBeThl HA HNmeet npeacTaBieHue o MeToAax pacyéra MacCOOOMEHHBIX aIlapaToB
OCHOBHBIX alIlllapaToB BOMPOCHI Ne 2- | XxyiMHuecKol TEXHOIOTHHY.
XUMudeckoif Texnonornu (H-1). | 4K 3a9ety,
3almTa
KypCOBOTO
MPOCKTA
BoinoJsiHsieT 000CHOBaHHBII OTBeTHI HA HmeeT npeacTaBneHne o mapaMeTpax MacCOOOMEHHBIX MPOIIECCOB.
BBIOOP ITAPAMETPOB THIIOBBIX BOTPOCHT Ne
TEXHOJIOTUYECKUX IIPOLIECCOB 23,28,30,32x
3a4ery, 3alluTa
(H-2). KypCOBOT'O
MIPOEKTa
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[Ixana ouenuBanwus coorBerctByer CTO CIIOI TU(TY).

[To aucrumivHE TPOMEKYTOUYHAs aTTecTalus MPOBOAUTCA B (opMme 3K3ameHa B 5
ceMecTpe, IIKalla OICHUBAHHUS — OauibHAs M B (OpME 3alIUThl KYpCOBOTO IMPOEKTa U CIAadd
3auera B 6 cemectpe. Jlyig moaydeHus 3a4éra JHOHKEH OBITh JOCTHTHYT «IIOPOTOBBINY» YPOBEHB
c(hOPMUPOBAHHOCTH KOMITETEHITHH.

3. TunoBble KOHTPOJIbHbIE 3aJaHUA /1JIs1 IPOBEIEHHUS MIPOMEKYTOUYHOI aTTecTAlNU

3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUS /1JIsl IPOBEIEHUS POMEKYTOYHOI aTTecTallnu

B popMme Ik3aMeHa B 5 cemecTpe

a) Bompochl A5 OLEeHKM 3HAaHUI, YMeHMH W HaBBIKOB, CHOPMHPOBAHHBIX Yy
cryaenta no komnerenuun OITK-9:

1.
2.

oo

~

10.
11.

12.

13.
14.

15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.

217.

VYpaBHEHHE HEPA3PBIBHOCTH IIOTOKA. Y pPaBHEHHUS Pacxoa.

Pexxumbl Teuenus xuakocreil. Kpurepuii PeitHonbaca.

['mapaBiavueckoe — CONPOTHBIEHHWE  TpeHUs B TpyOompoBoge.  MecTHble
COIPOTUBIICHUS.

VYpaBHenue bepHyim aiid uaeanbHON U pealbHOM KUIKOCTH. Ero sHepreTuueckuii
CMBICIL.

[Tpunoxenus ypaBHenus bepnymnu (tpy6ka [Iuro-IIpanntis, mepHast quadparma).
Omnpenenenue pacxojia PHEPruM HAa TPAHCIOPTUPOBKY KUAKOCTEH U Ta3oB IO
TpyOOIpoBOIaM.

Bunel nepenoca temnotsl. TenoBble OanaHCh

Tennoornaua 6e3 (¢a30BbIX MpeBpalleHUil NpH CBOOOJHOM M BBIHYXIEHHOM
JIBUKEHUH cpebl. OOIIMiA BUJT KpUTEPUAIbHBIX YPAaBHEHUH.

Temoornada npu KOHAEHCALMU Tapa.

Temoornava npu KUMEHUU KuaKocTu. Kpusuc kunenus.

PacueT muomaan moBEpXHOCTH TETJIONEepeaadd KOXKyX0TpyOHOrO TeII000MEHHUKA
JUISL HATPEBAHUS KUJAKOCTH TPEIOLUM TapOM.

PacueT miomaay moBepXHOCTH TEMJIONEepeauyd KOXKyXOTPYOHOI'O XOJOJMIIbHUKA
JUISL CUCTEMBI K-K.

ITpoMBIIITIEHHBIE TETNIOHOCUTENHN, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.
OpnHokoprnycHoe BblapuBaHue. MaTepuanbHbI M TEMJIOBOW OallaHCHI Ipoliecca
BBIIAPUBaHUS.

Pacuer monmaan noBEpXHOCTH TEIUIONEPEAAYN BBIITAPHOTO anmnapara.
MHOroKopIycHOe BbIlTapuBaHue. MaTepuanbHbIi U TETJI0BOM OalaHCHI.
MHoroxoprycHoe BbilapuBaHue. Beioop uncia Kopmycos.

Pacuer Tenn000MeHHBIX annapaToB METOIOM UTEPAIUi.

HuddepenunansHoe ypaBHEHHE paBHOBecHUsl KuakocTh Oisepa. OcHOBHOe
YPaBHEHHE THIPOCTATUKH.

3aKOH BA3KOIO TPEHUs. BA3KOCTh HBIOTOHOBCKUX M HEHBIOTOHOBCKHX KHJIKOCTEM.
JuddepennnanbHoe ypaBHEHHE JBH)KEHUS HBIOTOHOBCKOW YKHJIKOCTH (ypaBHEHHE
Hagpe-Ctoxca).

Teopust mogo6ust — 0CHOBA (PU3NYECKOTO MOIETHPOBaHus. TeopeMbl OA00Hs.
BriBon kpuTepueB ruipoinHaMudeckoro noaoous. Ux ¢puznyeckuit cMbICI.

3akoH TemnonpoBoaHocTH Dypee.

Juddepenunansaoe YpaBHEHHE TEIIONPOBOJHOCTH. CrannonapHas
TEIJIONPOBOJHOCTb OJJHOCIOMHON U MHOT'OCJIONHOM TUIOCKOW CTEHKH.
Huddepennmanbioe ypaBHEHHE TIEPEHOCA TEIUIOTH B MOTOKe (ypaBHeHHE Dyphbe-
Kupxroga).

BriBog kpuTepueB TemoBoro nmoaoous. Ux ¢husudeckuii CMbICI.
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28. Obmee ypaBHeHHe Terutonepenadn. CBs3b MeXAy Ko3dduuueHTaMu TemiooTnaun

H TCIUIONCpCaadn.

29. CpenHsisi pa3HOCTb TEMIIEPATyp B TEIJIOOOMEHHBIX anmnaparax. BeiBox ¢hopmyssl.

30. Pacuer pacxoma rperomiero mnapa B IMapoOBOM KOXYXOTPYOHOM IOJOTpEBaTese

JKAJKOCTEMN.

31. Pacyer pacxona OXJaXIaromed BOABI B KOXYXOTPYOHOM XOJOIMJIBHHUKE JUIs

CHCTCMBI XK-XK.

32. KoHCTpyKIIMM ~ THIOBBIX  TEIUIOOOMEHHBIX  ammaparoB.  CpaBHHTENbHas

XapaKTEpHUCTHUKA TEMI000MEHHBIX aIrmapaTosB.

33. Cxema 0JHOKOPIYCHOW BaKyyM-BBIIAPHOW YCTAHOBKH.
34. BrmmapuBanue. TemrepaTypa KHIICHUSI pacTBOpa B BbIMapHOM amnmapate. O0mas u

IIOJIE3HAsl PA3HOCTh TEMIIEPATYP MPH BBIITAPUBAHUH.

35. Pacuer pacxoma rperomiero mnapa B BbIIapHOM ammapaTe. OmnpeneneHue pacxoja

OXJIQXKIAFOIICH BOJIBI B 0APOMETPHUECKOM KOHICHCATOPE

36. MHOFOKOpHy'CHOC BbIIIApUBAHUC. CxeMnl MHOT'OKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK

N X CPAaBHUTCJIIBHBIC XapaKTCPHUCTUKH.

37. Tumnoskle KOHCTPYKIIUU BBIIIAPHBIX alapaTroB n Hnux CpPaBHHUTCIIbHAA

XapaKTEepUCTHUKA.

38. HGO,I[HOpOI[HBIe CUCTCMbI U THAPOMCXAHNYCCKUEC MCTOAbI UX Pa3ACIICHH.
39. FHI{pOMGX&HquCKHC MCTOAbI OYHCTKHM TI'a30B OT IIbLJIH. TumnoBkie KOHCTPYKI NN

aliraparos.

40. I'mapomMexaHMYECKHE METONbl pa3efieHHs] CYCHEeH3HWid. THIOBbIE KOHCTPYKIIMU

a)

arraparosB.

3.2 TumoBble KOHTPOJbHBbIE 3aJaHUsl [Jsl NPOBEIEHHS] NPOMEKYTOYHOI
aTrecTanuu B (hopMe 3a4eTa B 6 cemecTpe

Bonpocel 151 ONEHKHM 3HAHWI, YMEHMH H HABBIKOB, CHOPMHPOBAHHBIX Y

cryaenTa no komnerenuunu OITK-9:

1.

NOUTAWN

©

10.
11.
12.
13.
14.
15.
16.

OO0muii  BUJI KpUTEPUATIBHOTO YypaBHEHMsI s pacuera Kod(p(UIUEHTOB
MacCOOT/IauH.

I'unpoauHamMmuyeckue peskuMbl pabOThl HACAAOYHBIX KOJIOHH.

Pacuer HacagouyHOl KONOHHBL. OmpeneneHne BBICOTH U JUaMeTpa.

Pacuer tapenpuaroit KosioHHBL. OnpeienieHre BbICOThI U AUAMETpa.

KoaddurimeHnTt oborameHus Tapenk.

Ab6copbuus. MaTepuanbHblil 6anaHc. YpaBHeHUE pabodeil TUHUH.

Kaxk onpenenuts skxcriepuMeHTanbHO K03 GUIIMEHT Maccoliepeaun B HacaI09HOM
a0COpOITMOHHOM KOJIOHHE.

MarepuanbHblii 0ananc peKTU(UKATMOHHON KOJIOHHBI HEPEPHIBHOTO ACHCTBHSL.
VYpaBHeHUs pabounx JTUHUH.

TemnoBoit 6anaHC peKTUPUKAITMOHHON KOJIOHHBI.

MarepuanbHblii 0anaHc KOHBEKTUBHOM CYIIKH.

KoHnBekTHBHas cylika. Y I€NbHBIN pacXxo/ CYIIMJIBHOTO areHTa.

TemnoBoii 6alaHC KOHBEKTUBHOMN CYIIIKH.

KonBekTuBHas cymika. Y nenbHblil pacxo TermnoTsl. Temnosoit KIT/I.

Kunertnka nponecca KOHBEKTUBHOM CYIIKH.

Pacuet BpeMeHH nporiecca KOHBEKTUBHOM CYIIKH.

Kak ompenenuth sKcnepuMEHTANbHO OOBEMHBIN KOd(hUIIMEHT Maccomepenadyn B
IIPOTHBOTOYHOM asicopOepe co B3BELICHHBIM cI0eM ajicopbenTa?
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17.

18.
19.
20.

21.
22.

23.

24,

25.
26.
217.
28.

29.
30.

31.

32.
33.
34.
35.
36.

OOm1ast XxapakTepucTUKa MaccoOOMeHHBIX mporeccoB. CrIocoObl BBIPAXKEHHS COCTaBa
¢a3. ®a3oBoe paBHOBECHE.

MarepuanbHblii Oananc. YpaBHeHue padoueil TMHIHE MacCCOOOMEHHOTO MpoLecca.
JIBMKyIasi cuiia ¥ HarpasJIeHHE MacCOOOMEHHOT0 IpoIiecca.

Mexanu3msbl nepeHoca Bemiectsa. Juddepennnansnoe ypaBHeHHE KOHBEKTHBHO-

1 Py3MOHHOTO TepeHoca MacChl.

[Tomobue MaccooOMeHHBIX mporeccoB. Kpurepun mogodusi.

VYpaBHEeHUs MaccooTaun 1 Maccorepenaun. Csi3b KOd()UIIMEHTOB MacCOOTAaYH U
Macconepeaayn

TeopeTnyeckn MHUHUMAIBHBIA M pabOYMi pacxoibl JKUAKOCTH Ha OpOLICHHE
a0CcopOIIMOHHON KOJIOHHBI.

AmnmapatypHoe opopmiieHue rporecca abcopounu. CpaBHUTENbHAS XapaKTEPUCTHKA

abcopOepoB.

CxeMma HenpepbIBHO ACHCTBYIOIIEH a0COPOLIMOHHO-1eCOPOIIMOHHON YCTAHOBKH.
[Ipocras neperonka. [leperonka ¢ BOISHBIM IapoM.

CxeMma peKTH(UKAIIMOHHON YCTaHOBKH HETIPEPBHIBHOTO JICHCTBUSL.

OmnpeneneHne  pacxoJOB  TPEIOLIETO Mapa ©  OXJAKAAMEH BOABl B
PEeKTU(UKAIMOHHON KOJIOHHE.

Pextudukanus. Teopernueckn MUHIMaIbHOE U paboyee (hIerMoBbIe YHCa.
Bnusiare pacxoma (hiaerMpl Ha JBMOKYIYIOCS CHITY TIPOLIecca, Ha TUaMETpP U BBICOTY
PEKTU(UKAIIMOHHON KOJIOHHBI, Ha PACXO/Ibl IPEIOIIETO Napa U OXJIaKAAIoNIel BOIbI.
KoncTpykunu Tapenok peKTH()UKaIMOHHOW KOJOHHBI H UX CPAaBHUTEIbHAS
XapaKTePUCTHKA.

OcHOBHBIE TTapaMeTPBI BIAXKHOTO BO3/1yXa U MX ONpeAeiIeHue no auarpamme I-X.
Cxema CyIIMIBHON YCTAHOBKH CO B3BEIICHHBIM CIIOEM TUCIIEPCHOTO MaTepHaa.
N300pakeHre OCHOBHBIX BapUaHTOB CYIIMJIBHBIX NPOLIECCOB HA Auarpamme |- X.
KoHcTpyKIInM KOHBEKTHBHBIX CYIIUIIOK.

KonrtakTHas, paananoHHasi, BBICOKOYAaCTOTHAS U CYOJIMMAIMOHHAS CYIIIKa.

4.Tembl KypCOBBIX IPOCKTOB:

1. TlpoexTupoBaHue BaKyyM-BbIIapHON YCTAHOBKH.
2. IlpoexTrpoBaHue peKTU(HUKAITMOHHON YCTAHOBKHU.

5. MeTtoanyeckue MaTepHasbl JJisl ONpe/esieHUs] NMPOLeIypP OLeHWBAHUS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOILIHUX ITANbI (POPMUPOBAHUA KOMIIETCHIMH.

[IpomexxyTouHasi arrecTanmus MO JUCHUIUIMHE TPOBOAWUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YK/IB. Iopsinok opraHu3aiy U NpoBeIeHHs
3a4€TOB M HK3aMEHOB.

BrinmonHeHue KypcoBOro IMpoeKTa MO JAUCHUIUIMHE IPOBOJUTCS B COOTBETCTBUHU C
tpeboBanusimu CTO CIIGI' TU(TY) 044-2012. KC YKJIB. Buasr yueOnbix 3austuidi. KypcoBoi
npoekT. Kypcosas pabora. O0miue TpeboBaHMs.
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