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1 IlepeueHb NJaAHMPYeMbIX Ppe3yJIbTATOB O0y4YeHUS] MO JMCUHUILJIMHE, COOTHECEHHBIX € IUIAHHPYeMBbIMH pe3yJIbTATAMH OCBOEHUS
o0pa3oBaTe/ibHOI NPOrpaMMBbI

s ocBoeHusi 0Opa3oBaTeNbHONW MpOrpaMMbl OakallaBpuaTa OOYYarOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOY4YeHHUs IO
JTUCLUIUTAHE!

Konx u HaumeHOBaHuE Kox u HauMeHoBaHHE WHANKATOPA [Tnanupyemblie pe3yabTaThl O0y4eHUS
KOMIIETEHIUH JOCTHIKEHUS KOMITETEHIIUN (mecKpunTOpHI)

OIIK-2: Cniocoben OIIK-2.1: BwiGop u pacuer 3HATh:
UCII0JIb30BaTh MATEMATUYCCKUE, | 00OpYIOBAHUS JIISI IPOBEICHIS — TEOPETUYECKUE OCHOBBI ITPOLIECCOB XUMUICCKOU TEXHOIOTHH
dusnueckue, GU3NKO- XUMHKO-TEXHOJIOTHYECKOro npoiecca | (TMAPOMEXaHUYECKHX, TEIIO0OMEHHBIX MacCOOOMEHHBIX),
XHUMHYECKHE, XUMUYECKHUE -ammapaTypHoe o)OPMIICHHE OCHOBHBIX XHMHKO-TEXHOJIOTHICCKIX
METO/BI JUIsl pelIeHUs 3a/1a4 npoueccos. (3H-1);
npodecCHOHATbHON Ymern:
JeATeIIbHOCTH — OIpeeNsATh OCHOBHBIC TapaMEeTPhl, BIUSIONINE HA KAYeCTBO MPOAYKIIUH,

MIPOU3BOIUTEIILHOCTh aIlapaTra u YHEPro3aTpaTsl;
-BBIOMpATh 000pyA0BaHKE T opranu3anuu mnpoiecca. (Y-1);
Baaners:

— HaBBIKAMH pacueTa OCHOBHBIX allllapaTOB XMMUYECKON TEXHOJIOTHH.
(H-1).




2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

JlucuuriauHa OTHOCUTCS K AMCIHUIUIMHAM 0053aTelbHON 4YacTh, GOpPMHPYEMON Yy4aCTHHUKAMHU
obpazoBarenbHbIX oTHOIIeHNH (B1.0.27) 1 nzyyaercs Ha 3 u 4 kypcax B 6,7 1 8 cemecrpax.
B MeroaudeckoM IlaH€ JUCIHUIIMHA ONUPAETCs Ha JUCUUIUIMHBL: "®dusumka',

"Marematuka", " @Ousndeckas Xumus' .

[Toryuennsie B mporecce u3yueHus aucuuminHel "[lporeccsl u ammaparsl " 3HaHUS,
YMEHUS M HaBBIKM MOT'YT OBbITh HCIIOJIb30BaHbI B HAYYHO-HUCCIIEA0BATENILCKOM paboTe, MPOeKTHO-
TEXHOJIOTMYECKON IMpakTUke OakalaBpa M IMpPH BBHINOJIHEHUH BBIMTYCKHOM KBaTU(UKALMOHHON

paboTHI.

3 O0beM TUCHUILIHHBI

Bun yaeOHO# paboThI Beero,
3E/akanem. 4acos

OO0masi Tpy10eMKOCTb M CUMILINHBI 12/432

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 44
3aHATUA JEKIIMOHHOTO THIIA 12
3aHSITHSI CEMUHAPCKOTO THUIIA, B T.4.

CEMHUHApBI, TPAKTUUYECKHUE 3aHATHS

nabopaTopHbBIe paOOTHI (B TOM YKCIIE PAKTUYECKAs TIOJTOTOBKA) 30
KkypcoBoe npoekTtupoBanue (KP wum KIT) 2
KCP
JPYTHE BUJIbI KOHTAKTHON paOOTHI

CamocrosiTeibHas padora 370

®DopmMa TeKylIero KOHTPOJIs 6 Kp

DopMa NPOMEKYTOYHONH ATTECTALUM

KII, Dx3amen (18)




4 Coaep:xanue TUCHUNIMHBI
4.1 Pa3zgeanl AMCHUILIMHBI U BUABI 3aHATHI
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1 [M'uapomexaHnveckue mporecchl 4 10 120 | OIIK-2
2 TennooOMeHHBIE MPOIECCHI. 4 8 120 | OIIK-2
3 MaccooOMEHHBIE TPOLIECCHI 4 12 | 130 | OIIK-2
4.2 @opMupoBaHHEe WHIAUKATOPOB JIOCTH:KEHUSI KOMIIETEHIMA pa3aejaMu
JAUCHUILIHHBI
No Kox nnaukaropos
. /;1 JOCTUKEHUS HaumenoBanue pasjena JUCITUTITMHBI
KOMIIETEHITHN
1. OIIK-2.1 ['unpoMexannyeckue mpoIecchl.
TemmooOMeHHBIC TTPOIECCHI.
MaccooOMeHHbIE TPOIIeCChI
4.3 3ausaTUA JEKIIMOHHOI0 THIIA
Ne
asena HaumMmenoBanue TeMbI OObeMm, |MHHOBanMoHHas
p Y KPaTKOE COJICpIKAHUE 3aHITHS aKaj. Jachl dbopma
JUCIIUILINHBI
1 I'mapomexannyeckue Mpoueccol 4 Crnaiin-
3aKOHBI COXPAHEHHUSI MACChl, DHEPTUU U Mpe3eHTaIUs

KOJIMYECTBA ABUKEHUSA. BI3KOCTh )KHUIIKOCTEH,
HBIOTOHOBCKHE U HEHBIOTOHOBCKHE JKUIKOCTH.
Pexxnmbl Teuenns xxunkoctel. OCHOBBI TEOpUHU
nono6us. Kpurepun nonobusi. BeiBon kpurepues
noxo0us.

VYpasaenne HaBbe-Crokca. opmyna ['arena-
[Iyazeiins.

OCHOBHOE ypaBHEHHUE TMAPOCTATUKH. Y paBHEHHE
bepnymn. [Ipunoxenns ypasaenus bepHymim.
I'uapaBiarueckoe CONpOTHBIEHUE TPYOOIIPOBOIOB
n anmnapaToB. KoHCTpyKIIMM HacocoB,
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Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0neM,
aKaJl. 4achl

uaHoBannonnas
dbopma

BEHTHJISITOPOB, KOMIIPECCOPOB.

Pa3HeHeHI/Ie JKUJKHUX U Ta30BbIX HCOAHOPOIHBIX CUCTEM.
Knaccudukanus 1 OCHOBHbIE XapaKTEPHUCTUKU
HEOJHOPOAHBIX cucTeM. OCHOBHBIE CIIOCOOBI
paszeneHus HEOJHOPOAHBIX CHCTEM U UX
HKOJIOTUYECKOE 3HAUYEHUE.

Temnoo0MeHHbIE NPOIECCHI

Temnonepenaua. Temmosoi 6ananc. [lepenoc
TEIUIOThI: KOHBEKIUS, TEIJIONPOBOJHOCTb,
TEIJIOBOE U3JIy4eHUE. Y pPaBHEHUE KOHBEKTUBHOMN
TEIUIONPOBOJHOCTHU. Y paBHEHUS TEILUIOOTAAYN U
teronepenaun. Cpeassisi pa3HOCTb TEMIIEPATyP.
ITonoGue nporeccoB TEMI00TIAuH.
KpurepuanpHoe ypaBHEHHE TEMIOOTJAUH.
Tumnossle ciryyan KOHBEKTUBHOTO TEIJIOOOMEHa.
OCHOBHBIE KOHCTPYKIIMH TEIJI00OMEHHBIX
anmnapaToB, UX CPAaBHUTENIbHAS XapaKTEPUCTHKA.
OcCHOBHBIE IPOMBILIUIEHHBIE TEIIOHOCUTEIH, UX
CpaBHUTEJIbHAS XapaKTEPUCTUKA.

Pacuer TenooOMeHHOI anmapaTypsl.

MeTo/1bl TPOBEIEHUS BbINIAPUBAHUS.
OaHOKOPIYCHBIE 1 MHOT'OKOPITYCHBIE BBIIIAPHBIE
YCTaHOBKH. MarepuaibHbIi U TETJIOBOI OalaHChI
OJTHOKOPITYCHOM M MHOT'OKOPITYCHOM BBIIIAPHBIX
ycTaHOBOK. ONTUMaJIbHOE YUCIIO KOPITYCOB B
MHOT'OKOPITYCHOM BBIIIAPHOM YCTaHOBKE.
Krnaccudukanys u KOHCTPYKIIMM OCHOBHBIX THUIIOB
BBINIAPHBIX allaparos.

Cnain-
MPE3CHTALIMS

MaccooOMeHHBbIe PoIecchl

OcHOBBI Maccolepeiadyi B CUCTEMaX CO
CcBOOOTHOM TpaHullel pa3nena ¢a3: ras (map -
KHJIKOCTb, )KUJKOCTb - JKHJIKOCTb).

3akoHbI (hazoBoro paBHoBecus. Hanpasnenue
POTEKaHHUs MaCCOOOMEHHBIX MPOLIECCOB.
MornekynsipHasi U KOHBEKTUBHas AUPPy3Hsl.
OcCHOBHOE ypaBHEHHE MacoOIEepelauH.
MarepuanbHblii OanaHc ¥ ypaBHEHHE JIMHUU
pabouux KoHIeHTpauui. J{BrKyias cuia
MacCcOOOMEHHBIX TTPOIIECCOB
[Ipodune KoHIIEHTpaLMil B TypOyJIE€HTHOM MTOTOKE.
I'uaponunamuueckuit 1 AMQPy3nOHHBIHI
norpanuunsele ciaou. [lonarue o TypOyneHTHON
muddysun. TeopeTnueckne Moaenu MepeHoca
Macchl. YpaBHEHHE MAaCCOOTIAuH.
JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHON
mud¢ysuu. KpurepuanbHoe ypaBHeHHE
Maccootaauu. PaBHoBecue npu abcopbunu. 3aKoH
I'enpu. MarepuanbHblii 6ananc abcopOuu.
YpaBHeHHE JTUHUN pabOYUX KOHIEHTPAIHUH.

Craiin-
Mpe3eHTAIHS

7




Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0neM,
aKaJl. 4achl

uaHoBannonnas
dbopma

MuHUMAaIbHBIA U ONITUMAJIBHBIN yI€JIbHBIC
pacxonbl abcopbenTa. Konctpykuuu adbcopoepos. .
PaBHOBecue B cucreme nap - >KUJIKOCTb.
Pextuduxarus. [Mpuamun pextudukanuu. CXemsbl
YCTaHOBOK IIEPUOJNYECKON U HENIPEPHIBHON
pektudukanui. MarepuanbHbIi OamaHC
HENPEePbIBHON peKTU(UKAIIMHA OMHAPHBIX CMECEH.
VYpaBHeHUsI TUHUN Pab0OYMX KOHIIEHTpaIUi
YKPEIUIAIOIEH U UCYEPIIBIBAOIIECH YacTen
PeKTU(DUKAIIMOHHON KOJIOHHBI. 3aBUCUMOCTh
pa3MepoB KOJOHHBI (BBICOTHI U AUAMETPA) U
pacxoja TerioThl OT BEIMYUHBI (HJIETMOBOTO
yucia. Jkerpakiusa. OOLe cBeIeHus o mpoLecce
1 00J1aCTH ero MPakTHUYECKOTro MPUMEHEHUS.
Knaccudukanys u KOHCTPYKIUU KCTPAKIIMOHHBIX
anmapatoB. Ancop6ius. O01ire cBeaeHUs O
nporecce u 0baactu ero npuMeHeHust. OCHOBHBIC
MIPOMBIIIIJICHHBIE aICOPOEHTBI, X CTPYKTypa U
cBoiicTBa. PaBHOBecue npu aacopOuuu. M3orepmsl
agcopOImu. MaTepualibHbIN OataHe aacopOIuy.
Kuneruka npouecca. OOuue cBesieHus o rpoiecce
1 00J1aCTH ero MPaKTHUYeCKOro MPUMEHEHHS.
KonBektuBHas cymka. @opmsl CBSI3U BIIary C
MatepuagoM. OCHOBHBIE MapaMmeTpbl BIAKHOTO
BO31yXa. /JluarpaMmebl COCTOSIHUS BJIAXKHOTO
Bo3ayxa. Kunernuecknue KpuBble CyIIKH.
Koncrpykuuu cymmnok. Knaccudukanus.
KonTakrtHas cymika. Cymika nHQpakpacHEIMH
mydamu (paauaronsas). Cyika TOKaMH BBICOKOM
YacTOTBHI.




4.4 3aHATHS CEMHUHAPCKOIO THIIA
He npenycMmoTtpeHsl.

4.4.2 JlabopaTopHbie padoThI

No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
1 KpaTKoOe COoAep KaHue 3aHSATUS

O0newM,

aKaZz. 4acChbl

IIpumeyanue

BCETO

B TOM 4YHCJIC
Ha
MPAKTHUYCCKYIO
TIIOATOTOBKY

OrnpezenieHne TUAPABINYECKUX
COIIPOTHUBIICHUH TPYOOIIPOBOIOB
DKCrepuMEHTAIbHOE ONPEIeICHNE
kod(duimenta TpeHUs U

K03 (HHUIIMEHTOB MECTHBIX
CONPOTHUBJICHUI

OmnpeneneHre XapakTepUCTUK
LIEHTPOOEIKHOTO BEHTHIIATOPA
DKcrepuMEHTAIbHOE ONPEIEIIEHNE
XapaKTEPUCTUK BEHTHIIATOPA U
XapaKTePUCTUKHU CETH, OTpEeAeTICHUE
rapaMeTpoB paboueil TOUKH.

H3yuenune mpolecca TEIIOOTAAYH B
KOXKYXOTpyO4aTOM TEINIOOOMEHHUKE
DKCIEepPUMEHTAIBHOE ONIPEICTICHNE
kod(pduimenTa TeIIo0TAAYN 1
YHUCIICHHBIX 3HAYCHHUI KOA((HUIIMESHTOB B
KpUTEPHATLHOM YPaBHCHUHU.

AOGcopOrus.
DKCIepUMEHTATBHOE HCCIICIOBAaHNE

THPOTMHAMHYECKUX U MaCCOOOMEHHBIX
XapaKTepUCTHK HacaJ0uHoro abcopoepa.

Cymika
DKCIIepUMEHTAITLHOE OTIPE/ICIICHNE

OCHOBHBIX XapaKTCPUCTHUK IIpOoLecca
CYIIKH B KHITAIIEM CJIOC.




4.5 CamocTtosiTe1bHast padoTa 00y4yarommxcst

paizgena ITepeuenn BOIpOCOB Jist O06newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachbl | KOHTpPOJIs
JCIUIINHBI
TpancnopTupoBKa KUAKOCTEN U ra30B MO .
1 TpyOomnpoBoiaM. KOHCTpYKITMK HACOCOB M 60 Yerublid
BEHTUJISITOPOB. Orpoc
Heonnopoansie cucremMsl. ['napomexannueckue V eTHLL
1 crnoco0bl uX pasnenenus. KoHcTpykuuu anmaparoB 50 onpoc
JUIsl pa3/ieJIeHNs] HEOJJHOPOIAHBIX CUCTEM.
2 Meroasl UHTEHCU(DUKAIIH [IPOLIECCOB 40 VYerHbii
TeIIonepe1ayn onpoc
2 [IpomblnieHHbIE CIOCOOBI HArpeBa U OXJIAXKIACHUS 40 VYcerHbli
B XMMHUYECKON TEXHOJIOTHH. OIpoc
2 MHOTroKOpIyCHOE BbIITapUBaHUE. 40 YcrHbIi
oIpoc
3 Konctpykuuu abcopdepos 20 YcTHBIT
OIpoc
3 Koncrpykuuu cymminok 70 VYcerHbiit
OIpoc

5 [lepeyeHb y4eOHO-MeTOUYECKOT0 o0ecneyeHHs JIsi CAMOCTOSITEIbLHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

Meroanueckue yka3aHus sl 0OyJaroIuXxcsl 0 OPraHu3aliy CaMOCTOSITEIbHON PabOThI
[0 JUCHUIUIMHE, BKIIOYAs TepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJISI 10 JUCIHHUIUIMHE W TpeOOBaHHWS K WX BBHIMOJHEHUIO pPa3MEMICHBI B AJIEKTPOHHOU
uHpopMannoHHo-oopazoBarenbHoi cpene CIIOI TU(TY) Ha caiire:
http://media.technolog.edu.ru

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

[IpomexyTouHas aTTecTalMsi MO AUCHUUIUIMHE MPOBOIUTCS B QopMmMe dK3aMeHa B 7
cemecTpe, B popMe dK3aMeHa B § cemecTpe.

K nmpomexxyToyHOW arTecTaliMM IOMYCKAIOTCS CTYACHTHI, BBINOJHMUBINKNE Bce (HOpPMBI
TEKYIIETO KOHTPOJIS.

DK3aMeH TpeayCMaTpPUBAIOT MPOBEPKY OCBOCHHUS MPETyCMOTPEHHBIX JJIEMEHTOB
KOMITETCHIIMN U KOMILUIEKTYIOTCS BOIIPOCaMU (3aJaHUsIMU) JIBYX BHUIOB: TEOPETHUYECKUN BOMIPOC
(1St MPOBEPKY 3HAHUI ) U KOMIUIEKCHAS 3a/1a4a (11 TPOBEPKU YMEHUI U HABBIKOB).

HpI/I caavye SK3aMCHA, CTYACHT IIOJYYacT 61/IJ'ICT, COCTOSIIIUN U3 ABYX BOIIPpOCOB U3

IIEpeYHs] BOIPOCOB M 3a/Ja4yd, BpeMs IMOJArOTOBKHM 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 rocy1apCTBEHHBIN TEXHOIOTUYECKUIA HHCTUTYT (TEXHUYESCKHHA

YHUBEPCUTET)»
18.03.02 BHepro- u pecypcocOeperarmue Nporecchl B XUMUIECKOH TEXHOIOTUH, HEPTEXUMHUU U
OMOTEXHOIOTHH
DakynpTeT MEXaHUYECKUN
Kadgenpa nporieccoB u anmaparos
Kypc 3
Cemectp 5

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

Dk3aMeHaMoHHbIN Oner Ne |
1. Peskumbl TeueHus xkuakocreil. Kpurepunii Peiinosbaca.

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

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

(moamuck, 1ata)

Ilpumep sapuanma 3adauu

B TpyOHOM mpocTpaHCTBE KOKYXOTpyOUaToro TernaooOMeHHHUKa OXJIaKIAEeTCs )KUKOCTh
OT TeMIepaTypsl tix 10 tix. Pacxon xunkoctu Gi. B MexTpyOHOE IPOCTPaHCTBO MPOTUBOTOKOM
MOCTYNAeT BOJIa CPEJHEro KadecTBa, KOTOpas HarpeBaercs OT ton 10 tox. Koadduuument
TEIUIO0TIa4yM K BOJIE paBeH 02. CpeqHsis TemrnepaTypa CTEHKH TPyO CO CTOPOHBI )KUJKOCTH terl.

Onpenenuth HEOOXOAUMYIO IUIOIIAAb MOBEPXHOCTH TEIJIONEpeaayd TEII00OMEHHOTO
amnmapara U pacxojl OXJaXKAAIOLIEH BOABI, €CIM 4HUCIO TpyO B ammapare n, a ux auamerp d.
[TorepssMu TENIOTHI B OKPYKAIOIIYIO Cpely NPeHeOpedb.

KypcoBoii  mpoekT  mpegycMaTpuBaeT ~— BBIOOPOYHYIO  IPOBEPKY  OCBOEHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIETCHIIMM M COCTOMT H3: TIOACHUTENBHOM 3aIUCKH,
coJiepkalieil BBIOOp M pacdyeT o0OpyAoBaHUS (IEMOHCTPUPYET 3HAHMS, YMEHHS U HaBBIKH),
rpadudeckoil yacTu (yMEHMs M HaBBIKHM), 3aIlUTHI CTYACHTOM CBOETo MpoeKTa (JUIsl MPOBEPKU
3HaHUW U yMEHU).

®DoHJT OIIEHOYHBIX CPEJCTB 0 AUCIHUIUIUHE NpecTaBieH B [Ipunoxenun Ne 1

Pe3ynbpraThl OCBOEHMSA JIUCHUIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHU, €CIM JJISI BCEX
3JIEMEHTOB KOMIIETEHIIMN JIOCTUTHYT MOPOTOBBIM YPOBEHb OCBOCHUSI KOMIIETEHIIMH HA JTAHHOM
JTaIle — OLUEHKA «YJIOBIECTBOPUTEIBHO.
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7 IlepevyeHb yueOHBIX U3/1aHUI, HEOOXOAUMBIX JJI51 OCBOCHHS IMCHUILIUHbBI

a) meyaTHble U3AHNS

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 1 3amaun): yuyebHoe mocobue s By3oB / II. I'. Pomankos, B. @. ®pomnos, O. M.
®muctok. — Cankr-IlerepOypr: Xumuzaar, 2010. — 544 ¢. — ISBN 978-5-93808-182-6.

3. [Iporieccbl m ammapaThl XUMHYECKOH TexHoJoruu. JlabopaTopHbIii MPaKTUKYM:
yaeOHoe nocobue / O. M. ®@auciok, B. ®. ®ponos, O. B. Mypatos [u 1p.] ; MunoOpHayku
Poccuu, Cankr-IlerepOyprckuit rocyapCTBEHHBIM TEXHOJIOTUYECKUM MHCTUTYT (TEXHUYECKUU
yauBepcureT), Kadeapa npoueccos u anmnaparos. — Cankr-IletepOypr: [6. u.], 2010. - 142 c.

4. OcHOBHBIE TMIpolleCCHl M anmaparbl XUMHUYeckoW TexHosoruu: Ilocobue 1o
MPOEKTUPOBAHUIO: YUueOHOe mocodue Jisl XUMUKO-TeXHosornueckux crnei. By3oB /I".C. bopucos
[u np.]; mox pen. FO.M. HdprtHepckoro. — Crep. uzn., [[lepeneu. ¢ uzn. 1991 r.]. — Mocksa:
Anbsiae, 2015. — 496 ¢. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jsi TPAHCIOPTHPOBKH KHUJIKOCTEH U ra3oB: yueOHoe mocobue / E. U.
bopucoga, O. I1. banusix, O. H. Kpykosckuii, O. B. I'unesckas; Muno6puayku Poccuu, CaHkT-
[TerepOyprckuii rocy1IapCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa mporieccoB u amnaparoB. — Cankt-Ilerepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHast oubmmoreka - URL: https://technolog.bibliotech.ru (nata o6pamenus: 13.10.2020).
- Pexxum moctyna: asns 3aperucTpup. noiab30BaTeNeH.

2. [IpoexTrpoBaHrWEe OJHOKOPITYCHOW BBHIMTAPHON YCTAHOBKH HETPEPHIBHOTO JEHCTBUS:
yuebHoe nocobue /O.M. @nuciok, B. ®@. ®ponos, B. B. ®omun, E.W. bopucora; Muno6puayku
Poccun, Cankr-IlerepOyprckuii TOCYyIapCTBEHHBIH TEXHOJOTUYCCKUI MHCTUTYT (TEXHUYCCKHN
yuuBepcuret), Kadeapa nporeccos u anmnapatoB. — Cankt-IlerepOypr: [6. u.], 2014. — 47 c. //
CII6I'TU: snexktponnas 6ubamoreka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Pexxum pocTyma: uist 3aperucTpHp. MOIb30BaTeeH.

3. bannpix, O. II. Pacuer TeriooOMEHHBIX ammapaToB: METOAMYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. MypaTtos; MuHoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apCcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (TEXHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 56 c. //
CII6I'TU: snextponnas 6ubamoreka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: st 3aperucTpup. MoJIb30BaTeei.

8 [lepeueHb 3JEKTPOHHBIX 00pa30BaTeIbHBIX pPeCypcoB, HeOOXOAUMBIX IS
OCBOCHMS IMCIUIIHHBI

WuTepHer-pecypcbl: NMPOBOAUTH IMOUCK B  Pa3IMYHbIX CHCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u UCHONB30BaTh MaTepUabl
CaliToB, pEKOMEHJOBAaHHBIX MPEINO0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSX .

C KOMIIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekTpoHHas ounbauoreka : cailT. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum jgoctyma: Ijisl 3aperucTpup.
MIOJIB30BaTENEH.

JIaHp : 3J€KTPOHHO - OuMbOIMOTeuHas cucreMma : caiit. — Cankr-IlerepOypr, 2016 —. —

URL: https: // e.lanbook.com (nara obparuenus: 19.02.2018).
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9 MeToauueckue YKazaHus AJ1s Oﬁy'—lalOHll/IXCﬂ M0 OCBOCHHUIO TUCHHUIIJIMHBI

Bee Buasl 3ansaTuil no gucuuiuinie «lIpomeccel n anmapaTsl XUMUYECKONH TEXHOJIOTHUMD)
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusaMHU cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3amsatuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTHii. JIJabopaTopHbie 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3aLMK U IPOBEICHHIO.

CTO CIIoI'TH (TY) 044 — 2012. KC YK/IB. Buael yuebnbix 3anstuii. Kypcopoit
npoekT. Kypcosas paGora. OOuiue Tpe6oBaHUs K OpraHu3aluy U POBEJCHHUIO.

CTII CIIGI'TH 048-2009. KC VYKJIB. Bunbel yuebHbIX 3aHsATui. CamocTosITENbHas
I1aHupyemas pabora ctyaeHToB. O0mue TpeOoBaHus K OpraHu3alyiy 1 POBEACHUIO.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYeHHE ITAHHOM MUCIMIUIMHBI, JIydlle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpElycMaTpuUBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuasa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWIBHOW OpraHM3aluu y4eOHOro Imporuecca i CTYACHTOB
ABJIAETCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATUSA CTYAEHT JOJIKEH PUXOJUTh, UMES 3HAHUS 110 YK€ U3YUYEHHOMY MaTepHaiy.

10 Mepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMbIX IPH OCYIIECTBICHUH
00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

10.1 UudopmaniuoHHbIE TEXHOJIOTUH

B yuebHOM mpouecce MO JaHHOW AMCHUIIIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
UH(POPMALMOHHBIX TEXHOJIOTUH:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALIU;

B3auMo/eiicTBue ¢ oOydaromumucs 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(POPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast mouckoBasi cucTeMa Hay4HBIX ITyOJIMKAIHA.

11 MarepuanbHO-TeXHH4YeCKOe o0ecnedyeHHe OCBOCHHMSI IMCHUILUIMHBI B Xoje
peanu3anuu o0pa3oBaTeJbHOH IPOrPaMMBbI
Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN HCIONB3YETCS KOMIIBIOTEPHBIN Kilacc,
000pyIOBaHHBIN EPCOHANBHBIMHA KOMIBIOTEpaMH, OObETUHEHHBIMU B CETh U 6 1a00pPaTOPHBIX
YCTaHOBOK.

12 Oco0enHocTH 0CBOCHUSA AUCHHUIIIINHbI HHBaJIUJIaMH u JIUIaAaMHU C
OrpaHUYCeHHBIMHA BO3MOKHOCTAMU 310POBbS

HJ'ISI HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU y‘-Ie6HI)Ie mponecc
OCYHICCTBIACTCA B COOTBCTCTBHU C [MonoxxenueM 00 opraHuzalnu y‘IC6HOFO mnmponecca ajisd
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0o0y4YeHHs] MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
yTBepXIeHHBIM pekTopom 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA l'[pOMG)KyTO‘[HOfI aTrTeCTallum 1Mo JTMCHMIIJIMHE

«IIpouecchl U annmapaTbl XUMHUYECKOH TEXHOJIOTHID)

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Wnunexc Oran
Conaepxanue
KOMIIETEHIIUU (hopmupoBaHus
Crioco0eH UCToah30BaTh MaTeMaTH4YeCcKue, (pu3ndeckue,
OIIK-2 (UBUKO-XUMHYECKUE, XUMUYECKUE METOIBI JIJISl PEIICHHMS IIPOMEKYTOYHBIN

3a/1a4 MPoeCCHOHATBHON IEITeILHOCTH
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2. Iloxa3aTe/in U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNaxX UX (JOPMUPOBAHUS, IIKAJIA OLIEHUBAHUSA
2.1 Tloka3aTe/in 1 KPUTEPUH OLIECHUBAHUS KOMIIETEHIIMI NMPHU NMPOBeJIEHUN IK3aMeHa B 7 ceMecTpe

Kon n nammeHnoBanme ITokazatenu chopMUPOBAaHHOCTH Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
MH/IHKATOpa (mecKkpHUITOpHI) OLICHHBAaHHS (omcaHUEe BBIPAKEHHOCTH JICCKPHIITOPOB)
AOCTHIKCHUA «YIOBIIETBOPHUTEIHEHOY «XOPOIIO» «OTITUYHOY»
KOMIIETCHIIMH (MoporoBkIii) (cpennuii) (BBICOKMIA)
OIIK-2.1: Beibop u 3HaeT TeopeTUYECKHE OCHOBBI OrtBeThl Ha Nwmeet npeacrasnenue | 3HaeT ypaBHEHUs 3HAeT BBIBOJ
pacuer 0bopy/I0BaHUA | MPOLECCOB XMMUYECKOM Bonpockl Ne 1, | o6 ypapHenmsax MaTepHaIbHBIX U ypaBHEHHH
A IPOBCAICHHA TEXHOJIOTUH 4,5, 7, MaTepUATLHBIX U TEIJIOBBIX 0aNaHcax | MaTepHabHBIX U
)T(?xiﬁoc;mqecmro S;I/III)J]I%(())%;):{I:{I/S;CKHX, 1;_;31;212718 TETUIOBBIX OalaHCcax THPOMEXaHMUYECKUX | TEIUIOBBIX OajlaHcax
nporecca MACCOOGMEHHEX), 38, 39, 40 k THIPOMEXaHUYECKUX U | U T?HJ'IOO6M€HHBIX. THJIPOMEXaHUYECKUX
3K3aMeHy. TEII000OMEHHBIX Jlaér nosicHeHne UX | ¥ TEIUI0OOMEHHBIX
-anmapaTypHOE oopMieHne nporeccoB. Moxet Ha3HAYEHUIO, MOXKET | mporeccoB. Moxer
OCHOBHBIX XUMHUKO- BBIOPATh YpaBHEHUS WX 3amucarh 1 chopMyIUpPOBATH
TeXHOH_OFquCKHX TpOLECCOB. JUISL peLIeHus OOBSICHUTh JONYUIEHNUS U
(3H-1); TpeOyeMbIX (bu3nUecKuii CMBICI. | YCIIOBHS UX
WH)KEHEPHBIX 3a/1a4. 3HaeT OCHOBHBIC MIPUMEHUMOCTH.
Hwmeer npeacTaBieHue | ypaBHEHHS 3HaeT 0COOEHHOCTH
00 OCHOBHBIX 3aKOHAaX | TMIPOMEXaHUKH U KOHCTPYKLUH
THJIPABIIUKH, teruroniepenaun. Jlaér | anmapatoB ams
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Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOpa (meckpumITOpPHI) OTICHUBAHUS (ommMcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
AOCTHIKCHUSA «YIOBIETBOPUTEIHLHO» «XOPOLIO» COTJIIMIHO»
KOMIICTCHIIMH (TTOpoTOBEIii) (cpenHuii) (BBICOKHIA)
TETUJIONEPEIAYH. MOSICHEHUE UX peanm3anuu
MosxeTt BeIOpaTh HA3HAYECHUIO, MOXKET | TUAPOMEXAHUUYECKUX

YpaBHEHUS JUIs
pelieHus TpedyeMbIxX
MHXCHEPHBIX 3a7ay.
Nwmeer npeacrasieHue
0 THUIIOBBIX
KOHCTPYKLUAX
anmnaparosB JJs
IIPOBECHUS
THIPOMEXAaHUYECKUX U
TEMI000MEHHBIX
IIPOLIECCOB.

W3 3amucaTh u
O0OBSICHUTH
bu3nYECKUl CMBICI.
Paz6upaercs B
MPUHIMNAX AEHCTBUS
1 KOHCTPYKIHUAX
OCHOBHBIX aIllapaToB
JUISL TIPOBEJICHUSI
TUAPOMEXAaHUYECKUX
1 TEMI000MEHHBIX
MPOIIECCOB

Y TEMI000MEHHBIX
npouecco. CiocodeH
c(opMyIHUpOBaThH
TpeOOBaHUS K
KOHCTPYKIIUU
arnmnaparos.
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Ko n HaumenoBanue
WHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BBIPAKEHHOCTH JECKPHUIITOPOB)
«yJIOBJIETBOPUTEIHHO» «XOpOIIO» «OTIIMIHO»
(TIopoTOBEIii) (cpemumii) (BBICOKMIR)
YmMeer onpeaensiTb OCHOBHbIE OtBeTH Ha Nmeet npeacrasinenne | MoxXeT onpenenTb Cnocoben
napameTphl, BIUAIOIINE Ha Borpockl Ne 2, | 06 OCHOBHBIX OCHOBHBIC 000CHOBaHHO
Ka4yeCTBO MPOAYKIHUH, 3, 6,8-10, 13, XapaKTEePUCTUKAX XapaKTEePUCTUKHU BEIOpATh METOIBI
MIPOU3BOAUTEIBLHOCTS ammapara u 17,3336 TUIIOBBIX TEXHOJIOTUYECKUX pacuéra
JHEPTO3aTPAaTHI; JK3AMCHY. TEXHOJIOTHYECKUX MPOLIECCOB: XapaKTEPUCTUK
-BBIOMpATh 000pyAOBaHUE AJIs IPOLIECCOB! TUAPOMEXAHUYECKUX, | TEXHOJIOTHUUECKUX
opranuzanuu nporecca. (Y-1); TUAPOMEXAHUYECKUX, TEIIOOOMEHHBIX. mpoueccos. Jlaer
TEMI000MEHHBIX. Nzobpaxaer u gaet CpPaBHUTEIBHBIE
Nmeet npeacTaBieHre | MOSICHEHHS K XapaKTEPUCTUKHU U
O TUITOBBIX TEXHOJIOTMYECKUM aHaJIM3UPYyET
TEXHOJOTHYECKUX CXE€MaM OCHOBHBIX TEXHOJIOTHYECKHE
CXEMaxX OCHOBHBIX MPOLIECCOB CXEMBI IIPOLIECCOB
MPOLIECCOB XAMHYECKHUX XUMHYECKUX
XUMHUYECKUX MIPOU3BOJCTB. MIPOU3BOJCTB
MPOU3BOJICTB.
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Ko n HaumenoBanue
WHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BBIPAKEHHOCTH JECKPHUIITOPOB)
«YJIOBJICTBOPHUTEIILHOY «XOPOIIIOY «OTITUYHOY»
(TIopoTOBEIii) (cpemumii) (BBICOKMIR)
Baaaeer HaBbIKaMu pacuera OtBeThl Ha Nmeet npeacrasnenue | Beimonuser pacuetsl | CriocoOeH
OCHOBHBIX arIapaTroB Bonpocsl Ne 11, | o meTomax pacuéra OCHOBHBIX pa3ME€pOB | aHAIM3UPOBATH U
XAMHUYECKOW TEXHOJIOTHH. 12, 15, 18, 30, aInmnaparoB TETITIO0OMEHHBIX BBIOMpATh METOBI
(H-1); 31,34,35 «x XUMHAYECKOH armaparoB 1o pacuéra anmaparos,
JK3AMCHY. TexHoJoruu. meer COOTBETCTBYIOLLIUM. YUUTBIBAs

MIPEJICTAaBJICHHE O
napamerpax
THIPOMEXAHUICCKUX U
TEMI000MEHHBIX
MIPOIIECCOB,
MOIJIEKAITUX

N3o0paxkaer u naet
MOSICHEHHUS K
TCXHOJOT'NYCCKUM
CcXeMaM OCHOBHBIX
MIPOIIECCOB
XAMHYECKUX

0COOEHHOCTH UX
KOHCTPYKIIUU U
YCITOBUS TIPOBEICHHS
nporecca. Crocobex
000CHOBATEL U
MPOAHATU3UPOBATH
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Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHARKATOpa (meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BBIPAKEHHOCTH JECKPHUIITOPOB)
AOCTHIKCHUSA «YIOBIETBOPUTEIHLHO» «XOPOLIO» COTJIIMIHO»
KOMIICTCHIIMH (TTOpoTOBEIii) (cpenHuii) (BBICOKHIA)
KOHTPOJIIO U MPOU3BOJICTB. BEIOpaHHBIC
pEryaupoOBaHUIO. METOIUKAM. rnapameTpsl
TUJIPOMEXAHUYECKUX
1 TEMJI000MEHHBIX
MPOILIECCOB,
MOAJIEXKAIUX
KOHTPOJIIO U
pPETYAUPOBAHUIO

2.2 Iloka3zaTeau u KPUTECPHUHA OLICHUBAHUA KOMIIeTeH il IpU MPOBCACHUH IK3aMEHA B 8 ceMecTpe

Kon u naumenoBanme [Nokazatenu chopMUPOBAHHOCTH Kpurepwuit YPOBHU COOPMHUPOBAHHOCTU

MHIMKaTOpa (mecKpHUITOpBI) OLICHUBAHHUSI (OmHMCaHuE BBIPAKEHHOCTH JAECKPHUIITOPOB)

AOCTHIKCHUSA «YIOBIICTBOPUTEIILHO» «XOPOIIIO» «OTIIHYHOY»

KOMIICTCHIHMH (moporoBsIii) (cpennuii) (BBICOKMIA)
OIIK-2.1: : Beibopu | 3HaeT TEOPETUUYECKHE OCHOBBI OtBeTHI Ha Wwmeer npeacraBieHne | 3HAET ypaBHEHUS 3HaeT BBIBOJI
pacuet 000py/IOBaHIS | IPOLIECCOB XUMHYECKOM Bonpockl No 6, | G ypapHeHMsX MaTepHaIbHBIX U ypaBHEHUI
JILA IPOBC/ICHHA TEXHOJOIUH 3292102(1522;7 MaTepUaIbHBIX U TEIJIOBBIX 0anaHcax | MaTepHaabHbIX I/I
XUMHIKO- (THIPOMEXaHUYECKUX, P e eB e
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Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOpa (meckpumITOpPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
AOCTHIKCHUSA «YIOBIETBOPUTEIHLHO» «XOPOLIO» COTJIIMIHO»
KOMIICTCHIIMH (TTOpoTOBEIii) (cpenHuii) (BBICOKHIA)
TEXHOJIOTHYECKOTO TETI00OMEHHBIX 31, 34,35, 36 TEIUIOBBIX OajaHcax MacCOOOMEHHBIX TEIUIOBBIX  OayiaHcax
nponecca MacCOOOMEHHBIX), 17-22, 24, 26, MacCcOOOMEHHBIX nponeccon. [aér MaccOOOMEHHBIX
-alnaparypHoe opopmiIcHHe 29,31, 34,35, mpoueccoB. Moxer MIOSICHEHUE UX mpoueccoB.  Moxer
OCHOBHBIX XNMHKO- 36 K owsamery BbIOpaTh YpaBHEHUS Ha3HAYEHUIO, MOKET | CPOpPMyIHUpPOBATH
TCXHOJIOTUICCKUX MTPOLCCCOB. I pelIeHus HX 3alMcaTth U JONYILICHUA u
(3H-1); TpeOyeMbIX 0OBSICHUTH YCIIOBHUS 170:¢
VHKCHEPHBIX 3a7a4. (UBUYECKUN CMBICI. | TIPUMEHUMOCTH.
HNwmeer npeacrasieHue BBIBOJ] OCHOBHBIX
00 OCHOBHBIX 3aKOHaX YpaBHEHUU
MacCOIEepeIayu. MacCCOIEPEIAYH.
MosxeTt BBIOpaTh Moxert
YpaBHEHUS IS chopMynupoBaTh
perieHus: TpeOyeMbIxX JTONYIIEHUS U
VH)KEHEPHBIX 3a/ad4. YCIIOBHUS UX
Nwmeet npencrasienue MIPUMEHUMOCTH.
0 THIOBBIX 3HaeT  0COOEHHOCTH
KOHCTPYKLUAX KOHCTPYKLHUN
arnmnaparoB JJIst arraparoB InIE:
MPOBEJICHUS peanu3anuu
MacCcOOOMEHHBIX MaccOOOMEHHBIX
IIPOLIECCOB. nporeccoB. CriocobeH
chopMyIupoBaTh
TpeGoBaHuUs K
KOHCTPYKLUH
arraparos.
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Ko n HaumenoBanue
WHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpumITOpPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
«yJIOBJIETBOPUTEIHHO» «XOpOIIO» «OTIIMIHO»
(TIopoTOBEIii) (cpemumii) (BBICOKMIR)
YMmeer onpenensaTs OCHOBHbIE OrseTsl HA Nwmeer npeacrasienne | Moxer onpenenuts | Criocoben
napameTphl, BIUAIOIINE Ha Borpocel Ne 1, | 06 0CHOBHBIX OCHOBHBIC 000CHOBaHHO
Ka4yeCTBO MPOAYKLHUH, 3572%1353'2156 XapaKkTepUCTUKAX XapaKTEPUCTUKH BEIOpATh METOIBI
IIPOU3BOAUTEIBLHOCTS almapara u 27’ 33’1< 1e TI/IHOBBI6X TeXHOJIOMHUYEeCKHX pacuéra
SHEpPro3aTparsbl; ’ MacCOOOMEHHBIX . XapaKTEPUCTUK
-BLI%HpaTE 06o£)y)10BaHI/Ie JUIs JKsamery TEXHOJIOTMYECKUX Ipoeazon: MaI())COO6I?VIeHHBIX
MacCOOOMEHHBIX
opranu3aiuu npouecca (Y-1); IIPOLIECCOB. MpoIeccoB. 3HaeT TEXHOJIOTMYECKUX
Nwmeer npeacrasinenue IIPOLIECCOB.
o THIOBELX OCHOBHBIE YPaBHECHUS
TEXHOJOTMYECKUX Ma(':.conep cAaTH.
CXEMaX OCHOBHBIX Halt nosACHeRHe 1X
MPOTIECCOB Ha3HAYEHUIO, MOXKET
XUMHUECKHX W3 3alucaTh U
MIPOU3BO/ICTB. OOBSACHHUTH
bu3nYECKUl CMBICI.
Paz6upaercs B
MPUHIMIAX JIEUCTBUS
u KOHCTPYKLUAX
OCHOBHBIX aIlllapaToB
TS MIPOBEICHUSA
MacCOOOMEHHBIX
IIPOILIECCOB
Baaaeer HaBbIKaMu pacuera OtBeTbl Ha Nmeet npeacrasnenue | Beimonuser pacyetsl | CriocoOeH
OCHOBHBIX amraparoB Bompocsl Ne 2- | o meTomax pacuéra OCHOBHBIX pa3ME€pOB | aHAIM3UPOBATH U
xummudeckoii Texnonoruu (H-1); 32233238330 armaparoB TEMI000MEHHBIX BBIOMpATH METOBI
149 €5 9% | XUMHAYECKOMN armaparoB Mo pacdéra annaparos,
32k oK3AMEHY | poy yomorum. imeer COOTBETCTBYIOLIUM YUUTHIBAS

MPEACTaBJIICHHUC O

MeToaukaM. MoxkeT

0COOECHHOCTH UX
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Ko n HaumenoBanue
WHIUKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
(meckpunTOpHI) OIIEHWBaHUS (omrMcaHue BHIPAKEHHOCTH JECKPUIITOPOB)
«YAOBIETBOPUTEIHHO» «XOPOIIIO» «OTIHIHO»
(TIopoTOBEIii) (cpemumii) (BBICOKMIR)

rnapamerpax BBIOpATh MapaMeTphl | KOHCTPYKITUH U

MacCOOOMEHHBIX MacCOOOMEHHBIX YCIIOBUS IPOBEACHUSA

MPOLIECCOB, MPOLIECCOB, rpoiecca.

MOJIEXKAIITUX MOJIEXKAITUX

KOHTPOJIIO U KOHTPOJIIO U

pEryaupoOBaHUIO. pETYAUPOBAHUIO
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[kana ouenuBanus coorBerctByer CTO CIIOI TU(TY).

[To nmucruIuIMHE TPOMEXYTOYHAs aTTECTAlMS MPOBOJAUTCS B (opme 3k3ameHa B 5
ceMecTpe, IIKalla OICHUBAHHUS — OauibHAs M B (OpME 3alIUThl KYpCOBOTO IMPOEKTa U CIAadd
3ayeTa B 6 cemectpe. i mosrydeHus 3a4é€Ta JIOJDKEH OBITh JOCTUTHYT «IIOPOTOBBI» YPOBEHb
c(hOPMUPOBAHHOCTH KOMITCTEHITUH.

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

3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUS /1JIsl IPOBEIEHUS POMEKYTOYHOI aTTecTallnu

B (popMme dk3aMeHa B 7 cemecTpe

Bomnpocskl 1151 OleHKH 3HAHUI, YMEHUH 1 HABBIKOB, C()OPMHPOBAHHBIX Y CTyJE€HTA
no komnerennuu OIIK-2:

1.
2.

oo

~

10.
11.

12.

13.
14.

15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.

27.

VYpaBHEHHE HEPA3PBIBHOCTH IIOTOKA. Y PaBHEHHUS PACX0a.

Pexxumbl Teuenus xuakocreil. Kpurepuii PeitHonbaca.

['mapaBiavueckoe  CONPOTHBIEHHWE  TpeHUs B TpyOompoBoae.  MecTHble
COIPOTHUBIICHUS.

VYpaBHeHnue bepHymm 1 uaeanbHOU U peaibHON KUAKOCTU. Ero sHepreTrnyeckuit
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 IpeBpalleHUl NpH CBOOOAHOM M  BBIHYXJIEHHOM
JBUKEHUU cpeibl. OOIIMiA BUJT KPUTEPUAIbHBIX YPAaBHEHUH.

Temoornada npu KOHAEHCALMU M1apa.

Tennooraayda npu KUIEHUM KUIKOCTH. KpH3uc KumeHus.

PacueT muiomaayu noBepXHOCTH TEIIONEpeaayl KOXKyX0TpyOHOIro TeII000OMEHHUKA
JUISl HAarPEBAHMS J)KMIKOCTH IPEIOLUM ITAPOM.

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

ITpoMBIIITIEHHBIE TETNIOHOCUTENHN, UX TEIUIOTEXHUYECKUE XapaKTEPUCTUKH.
OpHokoprnycHOe BblapuBaHHe. MaTepuanbHbIi M TEIJIOBOM OajaHChl Ipoliecca
BBIIAPUBaHUS.

Pacuer nomaay noBEpXHOCTH TEIUIONEPEAAYN BBIITAPHOTO armnapara.
MHorokopIiycHoe BbllapuBaHue. MaTepuallbHbIA U TEIIOBON OalaHCHhI.
MHorokoprycHoe BellapuBaHue. Beibop uncia Kopmnycos.

PacueT TennooOMeHHBIX anmnapatoB METOJIOM UTEpaIHi.

HuddepenunanbHoe ypaBHEHHE paBHOBECHsl KUAKOCTH Oinepa. (OcHOBHOE
yYpaBHEHUE TUIPOCTATUKHU.

3aKO0H BSI3KOTO TpeHUs. BA3KOCTh HBIOTOHOBCKUX U HEHBIOTOHOBCKHX JKHMJIKOCTEH.
JuddepenunanbHoe ypaBHEHHE JBM)KEHUS HbIOTOHOBCKOW JKUJIKOCTH (ypaBHEHHE
Hasne-Croxkca).

Teopus nogo6ust — ocHOBa (PU3NYECKOT0 MOAETHPOBaHUA. TeopeMbl TOJ00Hs.
BriBon kpuTepueB ruipoinHaMudeckoro noaoous. Ux ¢puznyeckuit cMbICI.

3akoH TemnonpoBoaHocTH Dypee.

HuddepenunansHoe YpaBHEHUE TEIIONPOBOJHOCTH. CranuonapHas
TEIJIONPOBOJHOCTb OJHOCIONHOM U MHOTOCJIONHOM INIOCKON CTEHKH.
HuddepenunansHoe ypaBHEHHE MepeHOca TEMIOThl B MoToke (ypaBHeHue dypbe-
Kupxroga).

BriBon kputepueB TemnoBoro nogodus. Mx dusnueckuii cmpici.
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28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

Obmee ypaBHeHue teruionepenaun. CBa3b Mexay Kod((UIIMEHTaMHU TEIIO0TIauu
¥ TEIUIOTIEPEAAYH.
Cpenusisi pa3HOCTb TEMIIEPATYp B TEIJIO0OMEHHBIX anmaparax. BeiBos popmybl.

Pacuer pacxona rperomero napa B IapoBOM KOXXKYyXOTPYOHOM IIOJOTpEBaTelle
JKAJKOCTEMN.

Pacuer pacxonma oxnaxmaromeil BOAbI B KOXYXOTPYOHOM XOJOJWIBHHUKE JUIs
CUCTEMBI JK-)K.

KoHCTpyKIIMM ~ THUIOBBIX  TEIJIOOOMEHHBIX  alapaToB. CpaBHuTENbHAS
XapaKTepUCTHKA TEIUIOOOMEHHBIX allapaToB.

Cxema 0JJHOKOPIIyCHOM BaKyyM-BbIIIAPHOW YCTaHOBKH.

Beimapusanue. Temnepatypa KuneHus pacTBopa B BbllIapHOM amnmapare. O0mas u
IIOJIE3HAsl PA3HOCTh TEMIIEPATYP IPU BBIITAPUBAHUH.

Pacyer pacxopa rperomero napa B BblIapHOM anmnapare. OnpenencHue pacxona
OXJIQXK/IAIOLIEH BOJIBI B 0apOMETPUYECKOM KOHJIEHCATOPE

MHuoroxoprycHoe BblnapuBaHue. CXeMbl MHOTOKOPITYCHBIX BBIIIAPHBIX YCTaHOBOK
U UX CPABHUTEIIbHBIC XapaKTEPUCTHUKHU.

TunoBble  KOHCTPYKLMM  BBIIAPHBIX  alllapaTOB M HUX  CPAaBHUTEIbHAs
XapaKTEePUCTHKA.

HeonHopoaHble CHCTEMBI U THAPOMEXAHUYECKME METOIBI UX Pa3AcICHUS.
I'mppomexaHndeckue METOAbl OYUCTKH Ta30B OT MbUIM. THIIOBBIE KOHCTPYKIUH
anmnaparos.

I'mppomexanudeckue MeETOIbl pa3leleHUsl CYCIEH3UMH. THUIIOBbIE KOHCTPYKLMHU
anmnaparos.

3.2 TunoBble KOHTPOJbHbIE 3aJaHHSA JIS NPOBEAEHUsS] TPOMEKYTOUHOI
aTrrecTanuu B popMe 3K3aMeHa B 8§ cemecTpe

Bonpoce! 1J1s1 OLeHKH 3HAHU, YMEHUI ¥ HABBIKOB, C(POPMHUPOBAHHBIX y CTYAEHTA
no komnerennuu OIK-2:

1.

OO0muii  BUJI KpUTEPUATIBHOTO YypaBHEHMsI s pacuera Kod(p(UIUEHTOB

MacCoOTaavmu.

Noak~wd

IManpoguHaMUYecKre PeKUMBI pa0OTHI HACAJOUYHBIX KOJIOHH.

Pacuer HacagouyHOU KOMOHHBL. OmpeneneHne BEICOTH U JUaMeTpa.

Pacuer TapenbuaToii kosioHHBI. OTIpeiesieHue BHICOTHI U IMaMETPa.

Koaddunment oborameHus Tapenku.

AOGcopOnus. MarepuanbHblidl 0anaHc. YpaBHEHHE padoueil TMHUH.

Kaxk onpenenuts skcriepuMeHTaabHO K03 GUIIMEHT Maccoliepeadun B Haca109HOM

a0GCoOpOITMOHHOM KOJIOHHE.

2

MarepuanbHblii OanaHc peKTU(HUKAIIMOHHON KOJIOHHBI HEMPEPHIBHOTO IEHCTBHSL.

VYpaBHeHUs pabounx JTUHUH.

9. TennoBoii 6ananc peKTU(UKATUOHHONW KOJIOHHBI.

10. MarepuanbHbIit 0anaHc KOHBEKTUBHOM CYIIKH.

11. KoHBeKTHBHAsA CyIIKa. Y JeNbHBIA pacXo/1 CyIIMIBHOTO areHTa.

12. TennoBoit 6amaHc KOHBEKTHBHOW CYIITKU.

13. KoHBekTuBHas cymika. Y IeiabHBIA pacxo TertoTel. TeroBoit KIT/I.

14. Kuneruka npoiiecca KOHBEKTUBHOMN CYIIIKH.

15. Pacyer BpeMeHM npoliecca KOHBEKTUBHON CYIIIKH.

16. Kak onpenenuTs SKCIEPUMEHTATHHO OOBEMHBIM KOA((OUIIMEHT Maccolepenayd B
MIPOTUBOTOYHOM aJicopOepe co B3BELIEHHBIM cJI0eM ajicopbeHTa?
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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.
JIBIKyIIasi cuiia ¥ HarpaBJIeHHE MacCOOOMEHHOTO Iporecca.

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

Teopernyeckn MHUHUMAIBHBIA M paOOYMi pacxXopl JKUAKOCTH Ha OpOLICHHE
a0CcopOIIMOHHON KOJIOHHBI.

AmnmapatypHoe opopmiieHue rporecca abcopounu. CpaBHUTENbHAS XapaKTEPUCTHKA

abcopOepoB.

CxeMma HenpephIBHO ACHCTBYIONIEH aOCOpOLIMOHHO-1eCOPOIIMOHHON YCTAHOBKH.
[Ipocras neperonka. [leperonka ¢ BOASHBIM MapoM.

CxeMma peKTH(UKAIIMOHHON YCTaHOBKH HETIPEPBHIBHOTO JICHCTBUSL.

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

Pextudukamnus. TeopeTnueckn MUHUMaIbHOE U pabodee (IerMoBhBIe YUCTa.
Bnusiane pacxoma iaerMsl Ha JBIDKYIIYIOCS 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 TTapaMeTPHI BIAKHOTO BO3/1yXa U MX ONpeeeH e 1o auarpamme I-X.
Cxema CyIIMIbHON YCTAHOBKH CO B3BEIICHHBIM CIIOEM TUCIIEPCHOTO MaTepHaa.
H300pakeHre OCHOBHBIX BapHAaHTOB CYIIMJIBHBIX ITPOIIECCOB HA AUarpamMme |- X.
KoHcTpyKIIMM KOHBEKTUBHBIX CYIIUIIOK.

KonrakTHas1, pamuannoHHasi, BBICOKOYACTOTHAS U CYOJIMMAI[OHHAS CYILKa.

4. TeMbl KypCOBBIX IPOEKTOB:
[IpoexkTupoBaHre BaKyyM-BbIIapHOM YycTaHOBKH. [IpoekTupoBaHue peKTU(HUKALNOHHON
YCTaHOBKH.

5. Meroanueckne Marepuabl 1JIsl ONpeJe/ieHUs] NMPolelypP OLEHWBAHUSI 3HAHMI,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOIIHUX ITANbl (JOPMUPOBAHUA KOMIIETECHIIHI.

[Ipomexxyrounass arrecranus MO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusmu CTO CIIGI TU(TVY) 016-2015. KC YK/IB. Ilopsinok opraHu3aiiy U NpoBeIeHHs
3a4€TOB U DK3aMECHOB.
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