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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

IIpouecchbl 1 annmapaTbl XUMHUYECKON TEXHOJIOTMH

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbl KOHTPOJISL HA Kypcax:

B TOM UYHUCIJIE! 9K3aMeH 4

24 3ayer 4

ayOUTOPHBIE 3aHATHSI
KYpCOBOM MpOeKT 4
caMoCTOsITeNbHAs paboTa 251 P p

4acoB Ha KOHTPOJIb 13

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4
— Uroro

Bup 3anaruii VI PII
Jlekn 12 (12 [12 |12
IIpakTuyeckue 12 (12 |12 |12
Uroro ayn. 24 124 |24 |24
Konrakrnas pabora 24 124 |24 |24
Cam. pabora 251|251 | 251 | 251
B ToMm uncie cam. 32
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 13 (13 [13 |13
Hrtoro 288 | 288 | 288 [ 288




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
IIponeccnl M annapaThl XHMHUYECKOH TEXHOT0THH

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCHC» no vanpasnenuto noaroroBku 18.03.01 Xumuueckas TexHosorus (ypoBeHb OakanaBpuata) (puKa3 ot
25.12.2017 r. Ne Ne 857 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpasnenue noaroroBku 18.03.01 Xumudeckas TexHonorus [Ipoduias. Xumudeckas TEXHOIOTHS TPUPOTHBIX SHEPTOHOCUTENEH
U yrIepoaHbIX MaTepuanos, 18.03.01 21 XumTexuomorms IIpl 3aou 2020.plz.plx , yrBepxaerHoro YuensiM coBetoM ®I'AOY
BO HUTY "MHCuC" B cocrase coorBerctBytomei OIIOIT BO 21.05.2020, mpotoxon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenue moarorosku 18.03.01 Xumudeckas texaomorus [1podmms. XuMudeckas TEXHOIOTHS IPUPOTHBIX SHEPTOHOCUTEICH
U YITICPOIHBIX MaTEpHaJIOB, , yTBep)KIeHHOH YueHsM coeToM @T'TAOY BO HUTY "MUCuC" 21.05.2020, mpotoxon Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 12.03.2025 1., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT [IBaneBa A.B.



1. HEJIX OCBOEHUA

1.1

OBJIAJICTh OCHOBAMH PAcu€Ta M BEIOOpA 0OIIEXNMHYIECKON armaparypsl

1.2

1.3 | 3agaum:

1.4 | -M3y4uTh TEOPETHUECKIE OCHOBBI (PU3MYECKUX MTPOIECCOB, POTEKAIOIINX B OCHOBHBIX allaparax, MPUMEHSIEMbIX B

XUMHUYECKOH TEXHOJIOTHU
1.5 | -paccMOTpeTh TUTIOBBIE pACUETHI MPOLIECCOB U AIMApPaTOB XUMHUYECKON TEXHOJIOTUU
1.6 | -M03HaKOMUTBCS C KOHCTPYKIUSIMU OCHOBHBIX aIMapaToB, MPUMEHSIEMbIX B XUMUYECKOI TEXHOJIOTHH.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTrPAMMBI
Bnok OIT: b1.B
2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | AHanuTHyeckas XUMUS U PUIUKO-XMMUYECKUE METOAbI aHAIN3a
2.1.2 | KomnougHast Xumus
2.1.3 | Oprannueckast XUMUs
2.1.4 | be3omacHOCTh KU3HENESITETHHOCTH
2.1.5 |HaueprarensHas reoMeTpHs U HHXKCHEpHas rpaduka
2.1.6 |Maremaruka
2.1.7 |Wndopmaruka
2.1.8 | Xumus
2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0AUMO KaK
npeauecTByoniee:
2.2.1 |KypcoBas Hay4HO-HCCIIEIOBATENbCKAs paboTa
2.2.2 |IoaroroBka K IMpoleaype 3amIuThI M 3alIUTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI
2.2.3 | Xumuyeckas TEXHOJIOIUs TOIUIMBA U YIIIEPOJHBIX MaTepUaIoB
2.2.4 |IIpousBoncTBeHHAs MPAKTHKA MO IMOJYYCHUIO MPOPECCHOHANBHBIX YMEHHI U OMBITa MTPO()ECCHOHATIBHON ACSTENFHOCTH
2.2.5 |H3BneyeHue u nepepaboTKa XMMUYECKUX MPOIYKTOB KOKCOBAHUS
3. PE3YJIbTATBI OBYYEHUS MO JUCHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHU
KOMIIETEHIIUSAMHA
OIIK-5:  BJageHHeM OCHOBHBIMHU METOJAAMHU, CIOCO0AMM U CPeCTBAMM MOJYyYeHUs, XPaHEHUs, lepepadoTKu

HH(}OpPMAaNHH, HABBIKAMH PadoThI ¢ KOMIIBIOTEPOM KAK CPEICTBOM yNpaBJieHUs] HHpopManueii

3HaTh:

OIIK-5-31 ocHOBHBIE KOHCTPYKIIUH HACOCOB

OIIK-5-32 ocHOBHbIE KOHCTPYKLIMU TETIOOOMEHHHKOB

OIIK-5-33 ocHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIIPOBOIOB

YMmerb:

OIIK-5-Y1 paccuuTaTh THAPABINYECKOE CONPOTUBICHHE TPYOOIIPOBOIa [UIS IepeKauyMBaHI )KUAKOCTH U Ta3a

OIIK-5-Y2 nogo6partk Hacoc, UCXO U3 UMEIOIIErocs TPYOOIpoBoia

OIIK-5-Y3 monobpats cTaHAAPTHBIHN TEIIIOOOMEHHUK

Baagern:

OIIK-5-B1 naBbikamu 3d MoaenanpoBaHus TpyOOIIPOBOIHON CETH

OIIK-5-B2 naBeikamu 3d MoJeIMpoBaHUS TEIIOOOMEHHON armaparypsl

4. CTPYKTYPA U COJEPKAHUE

Kon
3aHATHS

HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
TeM /BU] 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIui pecypcesl padoTsl

Paznen 1. 'mapasianka




1.1 Beenenue. Llenun u 3agaun 1 OIIK-5-31 JI1.1
Kypca, ero MecTo B CUCTEME OI1K-5-32 JI1.2J12.1
TTOATOTOBKH OIIK-5-33 JI2.2J13.1
uHkeHepos /JIex/ OIIK-5-Y1 01323354

OIIK-5-Y2
OIIK-5-V3
OIIK-5-B1
OIIK-5-B2

1.2 [TnotHOCTD. IINOTHOCTH 1 OIIK-5-31 J1.4
BellecTBa B Touke. [lonsTue OIIK-5-32 JI1.5J12.1J13.
0 cuJjie BI3KOCTH. BA3KOCTb. OIIK-5-33 4J13.6
Enunnnbr usmepenus OIIK-5-V1 21
BSI3KOCTH. 3aBUCUMOCTD OIIK-5-Y2
IJIOTHOCTHU U BSI3KOCTH OT OIIK-5-Y3
CHWITBI TeMItepaTypsl. /JIek/ OIIK-5-B1

OIIK-5-B2

1.3 YpaBHEHHE HEPA3PBIBHOCTH U 1 OIIK-5-31 J.1
pacxona. [Tonstue 06 OIIK-5-32 JI1.2J12.1
00BEMHOM, MaCCOBOM OIIK-5-33 JI2.2713.1
pacxojax. DKBUBAJICHTHBIN OIIK-5-Y1 JI3.5J13.6
JIUaMeTp OIIK-5-Y2 2132053 54
Tpybomposona. /Jlek/ OIIK-5-V3

OIIK-5-B1
OIIK-5-B2

1.4 BriBog ocHOBHOTO 1 OIIK-5-31 JI1.2 J11.4
YpaBHEHUS TUAPOCTATUKY HA OIIK-5-32 JI1.5713.4
OCHOBE PaCCMOTPEHHS CHII, OIIK-5-33 JI3.5 J13.6
JIECTBYIOMIMX Ha OIIK-5-V1 21
0eCKOHEYHO MaJbIii 00BEM OIIK-5-Y2
KHIIKOCTH YT Ta3a. /Jlek/ OIIK-5-Y3

OIIK-5-B1
OIIK-5-B2

1.5 [IpumeHeHne 0OCHOBHOTO 1 OIIK-5-31 JI1.1J11.4
YpaBHEHUS TUIPOCTATUKH. OIIK-5-32 JI1.5J13.4
Manowmertp. ['mapozarsop aiis OIIK-5-33 JI3.5J13.6
pasneneHus AByX OIIK-5-V1 21
HECMEITUBAOIIUXCS OIIK-5-V2
)Kuakocren. Mzmepenus OIIK-5-V3
YPOBHS )KUIKOCTH B OIIK-5-B1
3aKPBITOH EMKOCTH. OIIK-5-B2
Enuauner m3mepenus
nasnenns. /Jlex/

1.6 OmnpiT Pelinonbaca. Pexum 2 OIIK-5-31 JIL.1J11.2 P4
JIBHKEHHSI JKUAKOCTH. OIIK-5-32 JI1.3J13.2
Kpurepuii Peitnonsca. /TIp/ OIIK-5-33 JI3.3J13.4

OIIK-5-Y1 JI3.5
OIIK-5-Y2 31
OIIK-5-V3

OIIK-5-B1

OIIK-5-B2

1.7 BriBog ypaBaenus bepaymiu 40 OIIK-5-31 J.1
Ha OCHOBE PACCMOTPEHHUS OIIK-5-32 JI1.2J12.1
CHWJI, ICUCTBYIOIINX HA OIIK-5-33 JI2.2J13.1
0ecKOHEYHO MaJIblii 00BEM OIIK-5-Y1 J3.2
JKUIKOCTH WM Ta3a. BeiBoj OIIK-5-Y2 213253 54
ypaBHeHus bepnysm u3 OIIK-5-V3
paccMOTpEHUS 3aKOHA OIIK-5-B1
coxpaHenus sHepruu. /Cp/ OIIK-5-B2

1.8 [Ipumenenue ypaBHeHUS 20 OIIK-5-31 J1.1
Bepuymmu. Tpyoxka ITuTo. OIIK-5-32 JI1.2J12.1
Pacxonnas maii6a. OIIK-5-33 JI2.2713.1
Kondyzopno-nuddyzopHoe OIIK-5-Y1 JI3.2J13.3
yCTpoiicTBO, paboTa OIIK-5-Y2 JI3.4
mynsBepusaropa. Comio OIIK-5-Y3 01022354
JlaBans. /Cp/ OIIK-5-B1

OIIK-5-B2




1.9 IIpumeneHue ypaBHEHUs 1 OIIK-5-31 J1.1 KM3
Bepuymnu. Ypasuenue Hapcu OI1K-5-32 JI1.2J12.1
-Baiicbaxa. ConpoTHBiIeHHUS OIIK-5-33 JI2.2713.1
TpyOOIpOBOa HA THHEHHOM OIIK-5-Y1 JI3.2J13.3
yuyacTke. MecTHbIe OIIK-5-Y2
conpoTuBieHus. /JIex/ OIIK-5-V3

OIIK-5-B1
OIIK-5-B2

1.10 | OcHOBHBIE XapaKTEPUCTUKU 1 OIIK-5-31 JIL.1JI1.2
HaCOCHOH YCTaHOBKH Ha OIIK-5-32 JI1.4J12.1
OCHOBE ypaBHEHHUS OIIK-5-33 JI2.2J13.1
Bepuynmu. OCHOBHBIE THUTIBI OIIK-5-Y1 JI3.2J13.3
Y KOHCTPYKIIMHA HACOCOB. OIIK-5-Y2 JI3.4 J13.5
Meronuka pacuéra OIIK-5-Y3 JI3.6
THIPABIMYECKUX OIIK-5-B1 2109253 54
COTIPOTHUBICHUN OIIK-5-B2
TpyOompoBoIa,

HaWBBITOIHEHIIINIA TUaMETP
TpyOompoBosia, BBHIOOp THIA
W napameTpoB Hacoca. /JIex/

1.11 | BeiBog ypaBHeHus Habbe- 30 OIIK-5-31 J.1
CTtoKca U3 pacCMOTpPEHUS OIIK-5-32 JI1.2J12.1
CHUJI, IEMCTBYIOIIMX HA OIIK-5-33 JI12.2J13.1
MaJjblii 00BEM KUIKOCTH WIH OIIK-5-V1 JI3.2 JI3.3
raza. /Cp/ OIIK-5-Y2 JI3.4J13.5

OIIK-5-V3 J3.6
OIIK-5-B1 212233524
OIIK-5-B2

1.12 | BeiBog ruipoMexaHU4ECKUX 26 OIIK-5-31 J.1
KPHUTEPHEB ITONO0HS W3 OIIK-5-32 JI1.2J12.1
nuddepernanbHOrO OIIK-5-33 J12.2J13.1
ypaBHeHus: HaBbe- OIIK-5-V1 JI3.2J13.3
Crokca /Cp/ OIIK-5-Y2 JI3.4 JI3.5

OIIK-5-V3 JI3.6
OIIK-5-B1 21323354
OIIK-5-B2

1.13 | CBoboaHOe ncreueHue 11 OIIK-5-31 JI1.1
JKUJIKOCTEN 1 ra3oB U3 OIIK-5-32 JI1.2J12.1
EMKOCTEH. OIIK-5-33 JI2.2J13.1
Ocaxenue, GUILTPOBAHHUE, OIIK-5-V1 JI3.2J13.3
nepemenBanue. /Cp/ OIIK-5-Y2 JI3.4 J13.5

OIIK-5-V3 JI3.6
OIIK-5-B1
OIIK-5-B2

1.14 | 3anuch CKpUMHKAcTOB 57 OIIK-5-31 JI1.1 J11.4
(BUIEOOTBETOB U OIIK-5-32 JI1.5J13.4
BH/ICOKOHCIIEKTOB) MO0 BCEM OIIK-5-33 JI3.6
TeMaM Jiekuuit. /Cp/ OIIK-5-V1 21

OIIK-5-Y2
OIIK-5-Y3
OIIK-5-B1
OIIK-5-B2

1.15 | IIpakTuyeckue pabOTHI IO 6 OIIK-5-31 JIT.1JI1.2 KM1 P2

TeMam Jiekuuit /IIp/ OIIK-5-32 JI1.3 J11.4
OIIK-5-33 JI1.5J12.1
OIIK-5-Y1 J12.2J13.1
OIIK-5-Y2 JI3.2J13.3
OIIK-5-V3 JI3.4 J13.5
OIIK-5-B1 J3.6
OIIK-5-B2 01323354

Pasnen 2. TenjioBbie
Mpouecchl




2.1 TemoBoii 6ananc mpoiecca 1 OIIK-5-31 JI1.1J11.4

nepenayn tera /Jlex/ OIIK-5-32 JI1.5J12.1
OIIK-5-33 J12.2J13.1
OIIK-5-Y1 JI3.2J13.3
OIIK-5-Y2 JI3.4 J13.5
OIIK-5-V3 J3.6
OIIK-5-B1 21223324
OIIK-5-B2

2.2 OCHOBHOE YpaBHEHHE 1 OIIK-5-31 J1.4
nepenaun teria. CriocoObl OIIK-5-32 JIT.5J12.1J13.
nepenayn Tera. /JIex/ OIIK-5-33 1J13.2J13.3

OIIK-5-Y1 JI3.4 J13.5
OIIK-5-Y2 JI3.6
OIIK-5-V3 31323354
OIIK-5-B1

OIIK-5-B2

2.3 [Tepenaua Tera 1 OIIK-5-31 JI1.2
TETUIONPOBOHOCTBIO. OIIK-5-32 JI1.3J12.1
IlepBblii 1 BTOPOii 3aKOHBI OIIK-5-33 JI2.2J13.3
®Dypse. BoiBoa BTOporo OIIK-5-Y1 01323334
ypaBHeHus Oypre. OIIK-5-Y2
Koaddunment OIIK-5-Y3
TEIIONPOBOIHOCTH. /JIek/ OIIK-5-B1

OIIK-5-B2

24 [Tepenaua Terua 1 OIIK-5-31 JI1.2J12.1
KOHBEKLUEH. YpaBHEHUE OIIK-5-32 J12.2J13.3
KOHBEKTHBHOTO OIIK-5-33 21223334
TemooOMeHa. OIIK-5-Y1
Kpurepuanbhbie ypaBHEHUS. OIIK-5-Y2
Koa¢ppummenT temnooraaun. OIIK-5-Y3
CBsi3b KO3 PHLEeHTa OIIK-5-B1
TEILIOOTIa4H C OIIK-5-B2
K03 pUIHeHTOM
Terulonepenayn. Temnnosele
3arpsisHeHust. /JIex/

2.5 [Tepenaua Tera 1 OIIK-5-31 JI1.1
n3nydeHueM. 3akoH Ctedana OIIK-5-32 JI1.2J12.1
-bonsimana. [ormomenne, OIIK-5-33 JI2.2J13.1
W3Iy4eHHe, MPOMyCKaHue OIIK-5-Y1 JI3.2J13.3
AJIEKTPOMAarHUTHON HEPTUN OIIK-5-Y2 JI3.4 J13.5
Tenamu. B3anmuoe OIIK-5-Y3 J3.6
U3IIydeHne IBYX Tell. /Jlex/ OIIK-5-B1 22

OIIK-5-B2

2.6 3amnuch BUACOOTBETOB U 34 OIIK-5-31 JI1.4
BUJICOKOHCIIEKTOB 110 TEMaM OIIK-5-32 JI1.5J13.3
JIEKIAH ¥ IPAKTHIECKUX OIIK-5-33 21
3anstuii. /Cp/ OIIK-5-V1

OIIK-5-Y2
OIIK-5-V3
OIIK-5-B1
OIIK-5-B2

2.7 IMoctpoenune 3d mMozaenu 33 OIIK-5-31 P1
TEII00OMEHHHKA, OIIK-5-32 2132023 54
PaccUUTaHHOTO B X0/ OIIK-5-33
KypcoBoii pabotsl /Cp/ OIIK-5-Y1

OIIK-5-Y2
OIIK-5-V3
OIIK-5-B1

OIIK-5-B2




2.8 Pemrenue 3amau no reMam 4 OIIK-5-31 JI1.1 J11.2 KM2 P3

JIEKIIMOHHBIX 3aHsThi. /TIp/ OIIK-5-32 JI1.3 J11.4
OIIK-5-33 JI1.5712.1
OIIK-5-Y1 JI2.2713.1
OIIK-5-Y2 JI3.2J13.3
OIIK-5-Y3 JI3.4 JI3.5
OIIK-5-B1 J3.6
OIIK-5-B2 21223334

Pasgen 3. IlogroroBka k

KOHTPOJbHBIM

MEepONPUATUHIM H

BBINOJIHSIEMBIM padoTam

3.1 /Cp/ 4
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BOMPOCHI JJIsI
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponsHoe zioff::yme B
KM P — It pEL OTIPOCHI JJIs1 TIOATOTOBKH
KOMIIETeHLIU I
KM1 3auér 1. MarepHaibHBIH OamaHC IBIDKCHHUS KHIKOCTH TI0

TpyOOIIPOBOY C Pa3JINYHBIM CEUCHUEM M IPHHITUI HEPa3PIBHOCTH
IIOTOKA.

2. Juddepeniansaple ypaBHeHHsT paBHOBecus Diliepa.
OCHOBHOE ypaBHEHHE THAPOCTATHKH, €T0 IPUMEHEHNE B pacyeTax.
3. IMpuanun paboThl KUAKOCTHOTO MaHOMeTpa. [lokazanus

MaHOMETpa IIPH Iepenajie JaBieHus B OJHY aTMOC(epy Jjist PTYTHOIO
M BOJSIHOTO CTOJIOOB.

4. IMpuHIMT paboTHl THAPABIMYECKOTO TIPECCA, UCXOIS OCHOBE
YpaBHEHUS THAPOCTATUKH

5. ITonsiTHE O BA3KOCTH KMAKOCTU. YPaBHEHHE CBSA3U CUIIBI
BSI3KOCTHOTO TPEHHS, BA3KOCTH CPEIbI, IIOMAAN KOHTAKTa U IpaieHTa
CKOpPOCTHU

6. IloHsiTHE O HBPIOTOHOBCKUX M HEHBIOTOHOBCKUE JKHJIKOCTSIX.
7. BrBon muddepeHnnanbHOro ypaBHEHHS IBIDKSHUS Diepa.
8. BeBon u3 anddepeHManbHOr0 YpaBHEHUS ABIDKCHUS
Diinepa ypaBHeHus beprymu.

9. [Tonnelii rugpoaguHaMuyeckuii Hanop. M3mepenue pacxoaos
1 CKOPOCTEH BIDKSHUS XKHUIKOCTEH U ra3oB.

10. IIpuHnun geicTBUs IMyNbBEPU3aTOPA HA OCHOBE ypPABHEHMS
bepuynmu.

11. VYpasuenus Hasbe-Crokca.

12. Pexxumbl aBmxenus xunkoctu. OneiT Pelinonbaca.
Kputepuii nogobust Peifinonbaca.

13. [Tonuelii rugpoaguHaMuyeckuii Hanop. M3mepenue pacxonos
1 CKOPOCTEH IBIDKSHUS XKHUIKOCTEH U ra3oB.

14. Kpurepuu ruapoanHamuueckoro nogodus. O6o6uenHOe
KpPUTEPHANbHOE YPABHEHUE THAPOANHAMUKH.

15. 3aK0H CONPOTHBICHUS MPHU JBIKCHIH OJHO(A3HOTO ITOTOKA.
Ypaeuenue Jlapcu-Beiicbaxa.

16. Koadduuuent nuHeHHOro TpeHHs XKUIAKOCTH WU ra3a o
CTEHKH TpyOorpoBoja. CBsi3b KOIGPUIMEHT IMHEHHOTO TPEHUS

17. VYpaBuenne KonsOpyka u Yaiita. MecTHbIE CONPOTHBIICHUSI.
18. Meronuka pacyera rMIpaBIMYECKUX COINPOTUBICHUIL
TpyOOIPOBOJOB [T TPAHCIIOPTA KUIKOCTEH U ra3os.

19. Koncrpykiun HacocoB

20. VYpaBHeHME A ONMCAaHUE IIOJHOIO HAIOpa, Pa3BUBAEMOIO
HACOCOM.

21. Knx Hacoca, MOIIHOCTB 27€KTPUYECKOTO JBHUIraTelsl Hacoca.
22. Mertonnka BBIOOpa Hacoca B 3aBUCHMOCTH OT

TUAPABINYECKOTO CONPOTUBJIICHUS CETHU.




KM2

DK3aMeH

1) Tums! TemnooOMeHHbIX anmmaparoB. HazBanue, Tumosas
KOHCTPYKIIHS, TBIDKCHUC TCTUIOHOCUTEIIS;

2) OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI KOXKYXOTPyO4aToro
TemI000MEHHUKA: TPyOHAas penéTka, TpyOHas Ieperopoxa,
KpeIUICHUE TPYO, TEINIOBOW KOMIIEHCATOP, YUCIIO XO0B, YHUCIIO
MEPErOpOJIOK.;

3) HarmpaBnenue nBukeHUs! TEJIOHOCUTENICH B
TermmooOMeHHUKe. JJOCTONHCTBA M HEIOCTATKH;

4) JlaTh KpaTKyl XapaKTepHCTHKY OCHOBOIIOJIATrarOIIHM
croco0a Iepeauy Tera;

5) Meroauka pacuéra TEIIIOOOMEHHON ammaparypsl;

6) TenoBoii 6anaHc NPOUCXOASIIETO B TEIUIOOOMEHHON
ammapaType Iporecca TeIuonepeiayy;

7) OCHOBHOE ypaBHEHHE TEIUIONEpeadyn U BXOJSIIINE B HETO
(uznveckre BeTMYNHEI.

8) Koa¢ppuuueHT Temnonepenayn: pasMepHOCTh, Gopmyaa s
BBIYHCIICHUS, (PU3HUECKOE 3HAUCHHE.;

9) IlonATue 0 TemMnepaTypHOM IIOJIE€ U TEMIIEPATypPHOM
rpaauenTe rpaaueHre. [IpuBectu npumep;

10) VYpaBuenne Dypoe: Gpopmyia, Gusndeckue BETHUNHBI,
BXOJAIINE B YPaBHEHNE, UX Pa3MEPHOCTD M (PU3MUECKOE 3HAUCHHE;

11) Koa¢h¢duuneHT TenaonpoBoJHOCTH: pa3sMEpPHOCTh, HHTEPBAT
3HAYEHHH JUIS Pa3IUYHBIX MaTEepHAIOB, HHXKCHEPHOE IPUMEHEHHE B
Pa3IHYHBIX 3JIEMEHTAX TEIUIOOOMEHHOH alapaTypsl;

12) BrBon muddepeHnnanbHOro ypaBHEHHS IpoIecca
TEIJIONPOBOJHOCTH

13) Koaddunuent TemnepaTypornpoBoJHOCTH: (hopmyda,
pa3MepHOCTb, (pusndeckuii cMbIci. CoIocTaBIeHNE Pa3MEPHOCTH C
KHHETHYECKOH BA3KOCTBIO U Koddduumentom auddy3nn

14) TeruioBoii GanaHc mpolecca nepeaadn Teria U3Iy4eHUEM.
15) ADBCOITIOTHO YEpHOE Telo, aOCOMIOTHO Oenoe Temo,
npo3pay”oe Teino. Ilpusectu npumepsl

16) 3akon Credana-bonbliMana U OCHOBHBIE BBHIBOJBI M3 HETO.
17) PaccMorpenne TemioBoro OanaHca W3TydEHHEM ABYX Tel

KM3

Konrponbnas
pabora

ITpoussectyn pacuet TpyborpoBoaa i nepekaunBanus G = 5000 kr/q
cmecu 6enszona (70%) u Tomyona (30%) mpu Temnepatype 30 0C u3
XpaHWIUIIA B TPyOUaThlil HapoBoil moxorpeBaTesb. Cxema
TpyOOmnpoBoa pencTaBieHa Ha pucyHke 1. [TogoOpaTs Hacoc.
JlaHHBIE 711 BApHAHTOB TEHEPUPYIOTCS CISAYIONM 00pa3oM: K Iudpe
Ha PUCYHKE ¢ 0003HaUCHUEM JUIMHBI TPyOOIpOBOIa MPHOaBIAETCS
3HAUCHHE HOMEpa BapHaHTa, YMHO)KEHHOTO Ha Ba. Hampumep, amst 22
BapHaHT OYyIyT CIenyIomre naHuplie: 2+2*22 (miuHa TpydonpoBoa 10
Hacoca); 3+2*22 (mmHa TpydonpoBoa mocie Hacoca); 10 +2%22
(BBICOTa MOABEMA IO IEPBOTO U3rMba) U T.1.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon Hazpanune POBep
AGOTLI AGOTLI WHIAKATOPBI Coneprkanue padoThI
p p KOMIETESHIIUMN
P1 Kypcogoii mpoekt OIIK-5-31 PaccunTarh OCHOBHBIE XapaKTEPUCTUKH TETUIOOOMEHHUKA JIJIsl HarpeBa

HCXOJIHOW CMeCH, TToJjaBaeMoii Ha pekTu(uKanuro. JlanHbIe O
PEKTU(UKAIIOHHOM IIpOIiecce U KOJIOHHE PUBEAEHHI B Tabmume 1.
TemnooOMeHHUK 000rpeBaeTcs mapom mox aasienuem 0,7 MIla.
Ucxonnas cmech HarpeBaercs 0 TEMIIEpaTypbl KUIICHUS
HU3KOKUIISIIIETO KOMIIOHEHTa B OMHAPHOM CMecH.




P2

3amaun 1
paccMOTpeHHUs Ha
MPAKTUICCKUX
3aHATHAX

OIIK-5-33

1) PaccunraTh TMHEHHYIO CKOPOCTh ABMKEHUS KUAKOCTH MO TPyOe
nquamerpom 20 MM ¢ V=0,003 m"3/c.

2) paccUnTaTh JTMHEHHYIO CKOPOCTH ABMKEHHS SKUIKOCTH II0 TpyOe
nmuamerpom 20 MM ¢ V=0,003 M"3/c, paccunTaTh MaccoOBBIH pacxo/
OeH3o0J1a IpU yKa3aHHOM 00BEMHON CKOPOCTH.

3) paccunTaTh JTMHEHHYIO CKOPOCTH ABMKECHHS )KUIKOCTH IO TpyOe
nmuamerpom 20 MM ¢ V=0,003 M"3/c, paccunTaTh MacCOBBIH pacxo/
6eH3071a TP yKa3aHHOW 00BEMHOIN CKOPOCTH

4) IlepeunciuTh Bce METOIbI BBIPAYKEHUSI KOHLIEHTpaLUH (B BUE
(dhopmyin). CocTaBUTh TAOIHILY TIEPEXOJT U3 OJHUX EAUHUIL B IPYTHE,
JI0Ka3aTh MaTeMaTHIeCKH.

5) PaccuuTath BA3KOCTH U IJIOTHOCTH OMHAPHOM cMecH Oe30a
(maccoBas nons 30%) u Tosryona npu temrepatypax 30 rp.u u 70 rp.1g
6) YcTaHOBUTH pa3HUILy B BEICOTE YPOBHEH JJIS IBYX
HECMEIINBAIOMIUXCA KHUIKOCTeH (0eH30 1 BoJa) pu aTMoc(hepHOM
JIaBJICHUH

7) PaccuntaTh MakcHUMabHOE M M30BITOYHOE TaBICHHS Ta3a B
TpyOOIIPOBOJE Ta3a KIJIOTO I0OMa B CM. BOJHOTO CTOJIOA.

P3

3amaun 1
paccMOTpeHus Ha
MPAKTUICCKUX
3aHsaTHsIX (YacTsb 2)

OIIK-5-33

1) OmpenenuTs MOTEPIO TEIUIOTH TyYEHCIYCKaHHEM TOBEPXHOCTHIO
CTaJbHOTO amnmapaTa HWIMHAPHYECKON (hOPMBI, HAXOISIIEroCs B
TIOMEIIEHHUH, CTEHBI KOTOPOT'O BEIKPAIIEHBI MACIITHOW KPacKoH.

2) IIpu TermoBoM pacuére TEII000MEHHHUKA IS HarpeBa HEKOTOPOTO
pacToBpa ObLI BEIOpaH MO KAaTaOTy YEThIPEXXOJ0BOM
KOXKYXOTPyOUaThIi TEII0O0OMEHHHK.

PacTBop mpoxoauT 1Mo TpyOHOMY TPOCTPAHCTBY cO CKOpocThio 0,3 M/c.
OmnpenenuTts rHAPABINUECKOE COMPOTHBIEHUE TPYOHOTO IPOCTPAHCTBRA.
XapakTepucTHKa Teroo0MeHHUKa: ob1ee yucio Tpyo 90, TpyOsl
cTanpHbIe 38%2 MM ¢ HE3HAUUTEIHLHON KOppo3ue

Bricota TpyOHOTO IIpocTpaHCcTBA 2 M, IITYLEPH! IMEIOT THAMETP
159*4.5 mMm

Cpennsist Temnepatypa pactsopa 47,5 0C

Junammaeckuit kosddurent Bsa3koctu 0,83 mIla*c, maotaocts 1100
Kr/M3

3) Armmapart 1uaMeTpoM 3 M M BBICOTOH 4 M ITOKPHIT CIIOEM
TETIIOM30JIAIINH U3 acOecTa TOIIIHON 75 MM

TemmnepaTypa cTeHKkH anmnapata 146 rp 1., Temrneparypa Hapy>KHOM
MOBEPXHOCTH u30Jsiuu 40 rp.11.

OnpenenuTs MOTEPH TEIUIOTHI (TEIUIOBOM IMMOTOK) Yepe3 CIIOH U3OJISIIHH.

Onpenenuts TeMIepaTypbl BHYTpEHHEH t2 1 HapyKHOW MOBEPXHOCTEN
t3 MOBEPXHOCTEH CTCHKH TEIIIOOOMEHHUKA, a aTKXKe TeMIeparypy t4
HapyXHOH OBEPEXHOCTH U30JIALUH, KOTOPOH IOKPBIT anmnapar.
TemmepaTypa >KuAKOCTH B TeruiooOMeHnHuke t1 = 80 rpan, remmeparypa
HapyXHOTro Bo3xyxa t5=10 rpaj. TermrooOMeHHHK BBIIONHEH U3 CTal,
TOJIIMHACTANBHON cTeHKU 10 MM

Tommuna u3omsnun 80 M. KoadHIIMEHT TemIooT1auu 0T )XUAKOCTH
K cTeHke ammapara o1=232 B1/(M2*K), ko3pPHUIIHEHT TEI00TAaYH OT
MOBEPXHOCTH M30JIAINH K BO3ayxy 02=10,6 B1/(M2*K)

Koadpdunument remnonpoBogroctu uzonsium A=0,1163 Bt/(M*K).

4) CTeHka ey COCTOMUT U3 ABYX CIOEB: OTHEYIOPHOT0 KUpIUya
(61=500 mMm) u cTpouTenbHOro Kuprnyga (62=250 mm).

Temnepatypa BHyTpu neun 1300 0C, Temneparypa OKpy»KaroIero
npoctpanctea 25 0C.

OmnpenenuTs: a) MOTEPH TEIUIOTHI C | M2 IIOBEPXHOCTH CTCHKH

6) TemmepaTypy t3 Ha TPaHH MEXITY OTHEYIIOPHBIM M CTPOUTENEHBIM
KHPITHUOM.

KoadduiueHT TermooTaa4uu oT NeyHbIX ra3oB kK creHku al=34,8 Bt/
(M2*K), K03 PUITNEHT TEIUTOOTauH OT CTEHKH K BO3IyXy 02=16,2 Bt/
(M2*K),

KoaddunueHT TenaonpoBoIHOCTH OTHEYITOPHOTro Kupmuya A1=1,16
Bt/(M*K)

KoapunmenT TemnonpoBofHOCTH CTPOUTETbHOTO Kuprnda A2=0,58
B1/(M*K)




P4 OmmiT Petinonbca. OIIK-5-V1
Pexxum nBukeHUs
JKUJIKOCTH.
Kpurepuit
Peiinonsaca.

P5 OrmelT Pelinonbca.
Pexxum nBuKeHUS
JKHAIKOCTH.
Kpurepuit
Peiinonsca.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

Oo6pa3serr 6wiera s 3a4eTa
BUJIET K 3AYETY Ne 0

JucturmmHa: «IIporeccsl U anmapaThl XUMHYECKOH TEXHOIOTHI

Hampasnenue: 18.03.01 «IIpouecch u anmapaThl XUMHUCEKO TEXHOIOTHID)

®dopma o0ydeHwsI: OuHas

®dopma mpoBeCHHUS 3a4eTa; yCTHAS

1) [ToHsATHE O BA3KOCTH KUIKOCTH. Y PaBHEHHUE CBSI3H CHJIBI BA3KOCTHOTO TPEHHS, BA3KOCTH CPEIbI, TUIOIIAAN KOHTAKTa U
rpajMeHTa CKOPOCTH .

2) MarepuanbHblii 6aJaHC ABHKEHUS KUAKOCTH MO TPYOOIPOBOAY € pa3IHMYHBIM CEUEHHEM U MPUHIUI HEPA3PHIBHOCTH MOTOKA.
CocraBui: K.T.H., JoueHT kadeapst MuE JI.W. AnekceeB

3aB. kadenpoit MuE A.B. IlIBanéBa

OpHoit u3 GopM IMIPOMEKYTOUHOM aTTECTALlMH 10 TUCUUIUIMHE sABJsieTcs ok3ameH (5 cemectp). (ITK-1.1 31, ITK-1.8 31, TIK-
3.4 31, YK-8.1 31, YK-8.1 V1)
Hwxe npencrabnen obpaser; Oniera uis 9K3aMeHa, MPOBOJIMMOTO B YCTHOH opme.

MMHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPABOBAHIS POCCUMCKON ®EJIEPALTAN
(DeglepanLHoe TOCyAapCTBECHHOC aBTOHOMHOC 06paSOBaT€J‘IBHO€ YUIpECKACHHUEC BBICILICTO 06paSOBaHH${
HALIMOHAJIbHBIN UCCJIEJJOBATEJIbLCKUM TEXHOJIOTUYECKU YHUBEPCUTET
«MHUCuC»»

HOBOTPOULIKUN OUITNAIT

Kacgenpa rmareMaTHKy U €CTECTBO3HAHUS
BUJIET K OK3AMEHY Ne 0

Hucrunnuna: «IIpoueccel n annapaTbl XUMUUYECKON TEXHOIOTHID)
Hampasnenue: 18.03.01 «IIpouecch u anmapaThl XUMHUCEKO TEXHOIOTHID)
®dopma 00ydeHHUS: 0OUHAS

®dopma IpoBEICHNUS dK3aMeHa: YCTHas

]) Tursl TCHJTOO6MGHHBIX araparosB. HaBBaHI/Ie, TUIIOBAasA KOHCTPYKIHSA, ABMIKCHUEC TCIIJIOHOCHUTCIIA
2) TerutoBoii 6anaHc MPOUCXOIAIIETO B TEINIOOOMEHHOH armapaType mpoliecca Teronepeaadn
CocTtaBui: K.T.H., JoueHT Kadeapsl MuE J.1. AnekceeB
3aB. kadenpoit MuE A.B. llIpanéna

3agaHus AU TEKyIEro KOHTPOJIS 3HAHUH

1. Pacuer opHeHTHPOBOYHOTO JHaMeTpa TPyOOIpoBo/ia U BEIOOP CTAHAAPTHOTO JHaMeTpa TPyOOIpOBOIa MO CIICTYFOIIIM
WCXOIHBIM JJAHHBIM: HCXOJHAsI CMeCh XJI0po(opM - yKCycHas kucyiora; Maccoast noist HK xuk = 0,26; pacxon cmecu G = 23300
KI/4; HauanbHas TeMIepary-pa BoAsHoro napa tlu = 160 °C; xoneunas Temneparypa BoasHoro napa tlk = 160 °C; HauanbHas
temneparypa cMmecH t2H = 30 °C; koHeuHas Temnepatypa cMecH t2k =61 °C; gasnenue BojsHoro napa Pen=480000 I1a;
reoMeTpHryecKkas BEICOoTa rmobpema hreom = 21 M.

2. Pacuér cKOopoCTH IBMKEHHS )KUAKOCTH U ONPEIeNICHHE PeKUMA €€ IBIDKCHUS 10 CIIe-TyIOIINM UCXOJHBIM JaHHBIM: HCXOTHAS
CMeCh XJIOpo(opM - YKCycHast KHcaoTa; maccoBas 10-11 HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HavanpHas TeMIepaTypa
BozsiHOrO napa t1u = 160 °C; koHeuHas Temneparypa BogsHoro napa tlk = 160 °C; nayanpHas TemnepaTtypa cMmecH t21 = 30 °C;
KOHeYHas TeMneparypa cmecu t2x =61 °C; nanenue BoasHoro napa Pen=480000 ITa; reomeTrprdeckas BEICOTa MobeMa hreom =
21 M.

3. Pacuér xoa¢puirenTa ruipaBIMdecKoro CONpOTUBIICHHS 110 CICAYIOIINM HCXOIHBIM JaHHBIM: HCXOJHAS CMECh XJIOPO(OPM -
yKcycHas kucnota; Maccosast ot HK xuk = 0,26; pac-xox cmecu G = 23300 kxr/4; HagasbHasl TEMIIEpaTypa BOISHOTO Mmapa t1H =
160 °C; xoHe4yHas TemIieparypa BoasHoro napa t1x = 160 °C; mauansHas Temnepatypa cmecu t2H = 30 °C; koHed-Has TeMIepaTypa
cMmecH t2k =61 °C; naBnenue BogsHoro napa Pen=480000 I1a; reomerpuueckas BbicoTa noabema hreom =21 m.

4. Pacu€r K03 PHITIEHTOB MECTHBIX CONPOTHUBIICHHH ITO CIIETYIOIINM UCXOIHBIM JaH-HBIM: HCXOIHAs CMECh XJI0po(opM -
ykcycHast kucnota; maccosas xoist HK xuk = 0,26; pacxon cmecu G = 23300 xr/4; HagambpHAs TeMIIepaTypa BOASHOTO mapa t1u =
160 °C; koHeuHast TemIie-patypa BoasHoro napa tlk = 160 °C; HauanbHas Temneparypa cmecH t2H = 30 °C; KoHeYHas TeM-




neparypa cmecu t2x =61 °C; naBnenue BogsHoro nmapa PBn=480000 ITa; reomerpuueckas BeicoTa moabema hreom = 20 M.

5. PacuéT noxHOW moTepu Haropa B TPYOOIIPOBOJE IO CIEAYIOIINM UCXOIHBIM JAHHBIM: HCXOHAsI CMECh XJIOPO(OPM - yKCYCHAs
kucioTa; MaccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HadanpHas TeMIiepaTypa BoassHoro napa t1a = 160 °C;
KOHEYHasl TeMIepaTypa BoasHoro napa tlk = 160 °C; nauanmsHas Temneparypa cMmec t2H = 30 °C; koHeuHas TeMIepaTy-pa cMecu
t2x =61 °C; naBnenue BoasHoro napa Pen=480000 ITa; reomeTpuueckas BoicoTa moab-eMa hreom = 20 m.

6. Pacder cTaHZapTHOTO KOXKYXOTPYOHOTO armapara JuIs Iporecca HarpeBa CMECH 1O CICAYIOIINM HCXOTHBIM JaHHBIM: HCXO/THAs
cMech XJI0poopM - YKCycHast kuciora; maccoBast ot HK xak = 0,26; pacxon cmecu G = 23300 kr/4; HaganbHas TeMIeparypa
BojstHOTO TMapa t1u = 160 °C; xoHewyHas TemIeparypa BoasHoro napa tlx = 160 °C; nauansHas Temnepatypa cmecu t21 = 30 °C;
KOHeuHas TeMriepaTtypa cMecu t2k =61 °C; maBienue BoasHoro mapa PBn=480000 I1a; reomeTprueckas BbIcOTa moybeMa hreom =
21 m.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

1) BuneooTser

2) BuneokoHcrek

3) Dk3amMeH B MUCbMEHHOH popMe, B TOM guciie ¢ momonipio LMS Canvas
4) Dx3ameH B yCTHOI (opme

KpuTepun oIieHKH OTBETOB Ha SK3aMEHE, IIPOBOJIMMOM B YCTHOH (opme

- OIIEHKAa «OTIMYHO» BBICTABIISACTCS CTYACHTY, €CIH 4eTKO c(pOopMyIHpoBaH OTBET HA BONPOC OWIIETa, SICHO W3JIararoTcs
OCHOBHBIE TIOHSTHSI U TEOPETHYECKHE OCHOBBL; TOTMYECKH COSANHEHBI B €IMHOE TIOBECTBOBAHNE TEPMUHBI, TOHATHS,
TEOpETHYECKHEe 0000IIECH s, OTHOCSIIUECS K PACKPBIBAEMOI TeMe; eciii 0e3 OMMOOK BHIMOIHEHO MPAKTHYECKOE 3a/1aHHE;

- OIICHKA «XOPOII0» BBICTABIIACTCS CTYIEHTY, €CIM YaCTHYHO ChOpMyIHPOBaH OTBET Ha BOIPOC OWMIIETA, M3JIararoTCs
OCHOBHBIE TIOHSITHSI U TEOPETHIECKHE OCHOBBI;, HEIOCTATOYHO JIOTHYHO COEIMHEHBI B €IMHOE TIOBECTBOBAHNE TEPMHUHEI, TOHSTHS,
TEOpETUYECKHE 0000IICHH s, OTHOCSIIUECS K PACKPBIBAEMOIT TeMe; eciii 0e3 OMMOOK BHIMOIHEHO MPAKTHYECKOE 3a/1aHHE;

- OILICHKA «yHIOBIICTBOPHTEIIBLHO» BEICTABILIETCS CTYICHTY, €CIIM OTCYTCTBYET YETKO C(OPMYIIHU-POBAHHBIN OTBET Ha
MOCTABJICHHBIN BOIIPOC M SCHOE M3JI0KEHHE TEMBI; OTCYTCTBYET JIOTHIECKOE COCMHEHNE B €ITHOE TOBECTBOBAHHUE TCOPETHUCCKHE
000011IeHNS; OTBET (POPMYIHPYETCS Ha puMepax ObITOBOTO YPOBHS; MPAKTUUIECKOE 33JaHUE BHITMTOIIHEHO C HETOYETaMHt.

OreHKa pe3yiIbTaToB 3aIlIUTHl KYPCOBOTO MPOEKTA OCYIIECTBIICTCS MO OLICHOYHOI CHCTeME (KOTIIMIHOY, «XOPOIIOY,
«YIOBJICTBOPHUTEIIFHOY, KHEYHIOBIECTBOPUTETbHOY). KypcoBast paboTa cunTaeTcs BHIOIHCHHOHN YCHEIHO, €CIU NPH €€ OI[CHUBAHUH
HOJTy4YeHa OLIEHKA He HUXKE «YIOBIETBOPUTETLHOY.

IIpu noBeAeHNH 3aIUTHI B (JOPME YCTHOTO OIPOCa KPUTEPUSIMH OLICHKH SBIISTIOTCS

«OTIHIHO»: Pabota comepXUT TpaMOTHO M3TI0KEHHYIO PacueTHYI0 0a3y, XapaKTepHU3yeTcsl OTCYTCTBHEM OIIMOOK B
pacdeTax, JJOTHYHBIM U [TOCJIEA0BAaTEIbHBIM H3TI0KEHHEM MaTepHaia B MOSCHUTENbHON yacTu. [Ipu 3ammre paboTHI CTYACHT
NOKa3bIBaeT NIyOOKNE 3HaHHS BOIIPOCOB TEMBI; CBOOOIHO ONEPHPYET PaCUETHBIMU JIaHHBIMH; JIETKO OTBEYAET Ha OCTaBJICHHBIC
BOITPOCHL.

«Xopomoy: Pabota comepKUT TpaMOTHO M3T0KEHHYIO PAacueTHYI0 0a3y, XapaKTepHU3yeTcsi OTCYTCTBHEM OIIMOOK B
pacdeTax, JJOTHYHBIM U [OCJIeN0BaTeIbHBIM H3TI0KEHHEM MaTepHaia B MOACHUTENbHON yacTu. IIpu 3amure paboThI CTYAEHT
MOKa3bIBacT 3HAHMS BOIIPOCOB TEMBI; Oe3 0COOBIX 3aTPyAHEHHH OTBEYAET Ha ITOCTABJICHHBIC BOIIPOCHI.

«Y IOBIETBOPHUTEITLHON: Pabota conmepxuT pacueTHyro 0a3y, XapaKTepHU3yeTcsl HaJMYHEM OTIETBHBIX OIMIMOOK B pacuerax.
Ipu 3ammTe CTYACHT IPOSIBISIET HEYBEPEHHOCTD, TOKA3BIBAET CI1a00€ 3HAHKUE BOIIPOCOB TEMBI, HE Ia€T IIOJIHOTO,
apryMeHTHPOBAaHHOTO OTBETA Ha 33JaHHbIE BOIPOCHIL.

«HeymoBieTBOpHUTENBEHOY: Pabota He comepXUT pacueTHyro 0a3y, He OTBedaeT TPEOOBAHMAM, HU3IOKCHHBIM B METOANYCCKHIX
yKa3aHHAX, IMECT 3HaUNTEIbHBIC OIMMOKH B pacuerax. [Ipy 3amure CTyIeHT 3aTpyIHACTCS OTBEYATh Ha IOCTABICHHBIE BOIIPOCHI

O TeMe, He 3HaeT TEOPHUHU BOIPOCa, IIPH OTBETE JOIYCKAeT CYLIECTBEHHbIE OIIUOKH.

OueHKa pe3yNbTaToOB 9K3aMEHa OCYLIECTBIISICTCS 110 OANBHOM cHcTeMe (KOTIMYHOY, «XOPOIIO», «yLOBIETBOPHTEILHOY,
«HEYJIOBJIETBOPUTENEHO»). DK3aMEeH CUMTACTCS MTPOHICHHBIM YCIICIITHO, €CIIH IIPH €ro MPOBEACHNUH ITOJTydeHa OIleHKa He HIDKE
«YIOBJICTBOPUTEIILHOY.

[Tpu noBeeHNH YK3aMeHa B IUCbMEHHOW (hOpME KPUTEPUSMHE OIICHKHU SBJISTIOTCS

«OTnu4HO»: O06a Bompoca OwieTa U3JI0KEHBI TIOJHO (B paMKax MpOrpaMMbl Kypca WK JIEKIMOHHOTO Kypca) W TOYHO.
CnocoOHOCTh CaMOCTOSITENIBHO MBICIIHTB, ICHO U MOCIIEIOBATENbHO U3JIaraTh CoJepKaHue OTBETa, yMeHHue 00001aTh MaTepuall,
JienaTh BIBOABI. [IpaBuibHbBIE OTBETHI HA NOMOIHUTEIbHbIE (IPOBEPOUHBIE) BOIPOCH B paMKax Ouiera. [TonpobHoe nznoxenue
OCHOBHBIX TIOJIOKEHHH oTBeTa B JIcTe ycTHOTO ompoca.

«Xopomoy: O06a Bompoca WK OJWH U3 HUX B IEJIOM PACKPBITHI, HO U3JI0KEHBI HEJOCTATOUYHO MOJHO (HE MeHee, 4eM Ha 80
—90 %), m0o B 0TBETE COAEPIKATCSI HETOUHOCTH (B UMEHAX, XPOHOJIOIUH, B HA3BaHUU Tep-MUHA ITPU IOHUMAHUU €T0 CYTU H T.1.).
Haynname 1octaToqHO MOAPOOHKIX 3amnuceli B JINCTe yCTHOTO ompoca.

«Y 1OBIETBOPUTEILHOM: W3noxxeHne kaxaoro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble ONIMOKH B IEPHOAN3AINAX,
KIaccu(UKaIMsIX, TPAKTOBKE OCHOBHBIX MOHATHM U T.4. He3HaHue 01HOTO U3 BOIIPOCOB MOKET OBITH KOMIIEHCHPOBAHO IPYTUM
BONPOCOM (Ha YCMOTpEHHE MpernoaBaTesisl) Ipy COOTBETCTBYIoLIeH 3anucu B JIucre yetHoro onpoca. HemocnenosarensHoe
W3JI0KECHUE MaTepraia, HEyMEHHE JIeNaTh BHIBOJIBI.

«HeynoBneTBopHUTEIIEHOY: OtcyrcTBHe 3amuceil B JIMCTe YyCTHOTO OMpoca, OTKa3 OT OTBETa, MOJAMEHa OJHOTO BOMPOCa
JIpYrUM, HaJM4Yue mmaprajiky. M3noxxenue BonpocoB MeHee, ueM Ha 60 %. He3HaHNe OCHOBHBIX MOHITUI U MOJIOKEHUI TEMBI.
HecnocoOGHOCTH CBSI3HO M3TI0KUTH MaTepHall.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec

JI1.1 | AT. Kacatkuna OCHOBHBIE MPOIIECCHI U M., Anmwsuc, 2014,
anmnaparsl XUMUYECKOI
TEXHOJIOTHH: YUeOHUK JIst
BY30B




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.2 | .M. Ky3nenoBa, X.D. |OO0mas xumudeckas CII0, Jlans, 2014,
Xapnamnuay, TEXHOJOTHsL. MeTomoIorus
B.I'' liBaHoB, MIPOEKTUPOBAHUSA XUMHKO -
9.B.YupkyHoB, oJ TEXHOJIOTMYECKHX IPOLIECCOB:
pen.X.D. Xapnamnuau | YueOHUK
JI1.3 | Anekcees B.B. JlaGopaTopHBIH TPAKTHKYM IO Kazans : U3parensctBo KHUTY, 2011,
MallliHaM | armnapaTam URL: http://biblioclub.ru/index.php?
XUMHUYECKUX ITPOU3BOJICTB : page=book&id=258707 (18.11.2015)
yuebHoe nocobue
JI1.4 | AW. JleonTtheBa O6opynoBaHHE XUMHUYECKHX Tamb6o0B : U3znatensctBo ®I'HOY BIIO
MPOU3BOJACTB B 2 yacTsx . Y. 1. «TI'TY»,, 2012, URL:
: yaebHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277812 (18.11.2015).
JI1.5 | AW. JleonTheBa O06opynoBaHHE XUMHUYECKHX Tamb6o0B : U3natensctBo ®I'HOY BIIO
MPOU3BOJCTB B 2 yacTsx . Y. 2. «TI'TY»,, 2012, URL:
: yueOHOe mocodue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3ariaBue bubnuoreka WznarenscTBO, O, 371. aapec
JI2.1 |K.®. IlaBnos, ILT. ITpumeps! 1 3ana4u 10 Kypey M., Anesnc, 2013,
Pomankos, A.A. MIPOLIECCOB U aIIApaTOB
Hockos XUMHUYECKOH TEXHOJIOTUU:
VYuebHOE mocodue
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3a1a4n 1O Kypey CTI0, Jlansb, 2013,
"MaremaTtuueckoe
MOJICIIUPOBAHUE XUMHKO -
TEXHOJIOTMUYECKHUX MPOLECCOB":
Y4ebHoe mocodne
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 311 aapec
JI3.1 |}O.M. dpiTHEpCKUit [Tpomneccrl u anmapatsbl M.: AnpsuC, 2013,
XUMHYECKOI TexHooruu. B 2-
X T.
JI3.2 | AB.I'opoxoB Ornpenienenue rupaBIudecKux Marnuroropck, rocto Texs. yH-T um ..
COTMPOTHUBIICHUN B Hocoga, 2013,
TpyOONpOBOIAX:
MeTtoauveckue yka3aHus K
nabopaTopHoii paboTte
JI3.3 [AB.I'opoxos CHSATHE U IOCTPOCHHE MarHuTOropck roc. TeXH. yH-Ta UM.
XapaKTePUCTUK I"'N.Hocoga , 2013,
[EHTPOOEKHOTO HacOoca:
Meroandeckue ykazaHus K
nabopaTopHoii paborte
JI3.4 | AB.I'opoxos, OrnpeneneHue pexxuma Marnuroropck 'OY BPO 2MI'TVY",
B.B.Beiinckuii JIBUKCHHUS KUIKOCTH: 2009,
Mertoandeckue ykasaHus K
nabopaTopHoii paboTte
JI3.5 | A.B.I'opoxos N3yuenue BI3KOCTH KUAKOCTHU: Marnuroropck roc. Texs. yH-1a um. I'.1.
Mertoauueckue yka3aHus K Hocosa , 2013,
nmabopaTopHOit paboTte
JI3.6 | B.B.Beitackwui, Wzyuenue npouecca Marnuroropck, 'OY BIIO "MI'TY"", ,
A.B.I'opoxos OCaKJICHMsI TBEPBIX YaCTHULl B
KHUIKOCTH
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
32 | LMS Canvas https://Ims.misis.ru
73 | IIporpamma ams moabopa HaCOCOB https://spaix.hms.ru/StartMain.aspx
A4 | CnpaBo4HbIe JaHHBIC https://thermalinfo.ru/

6.3 Ilepeuennb NPOrpaMMHOro odecrneyeHust




1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommnac 3D V21-22

I1.3 |Mathcad 14.0 University Classroom Perpetual

I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;

I1.5 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.6 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.

I1.7 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc

1.8 |Zoom

1.9 Microsoft Teams

I1.10 | Bpaysep Google Chrome

I1.11 | Bpaysep Yandex

.12 | WinDjView 2.0.2

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

model.exponenta.ru - — y4e6HO-METOANIECKIH CAlT 0O MOAETUPOBAHIH M UCCIECIOBAHUH CHCTEM, 00BEKTOB, TEXHHIECKIX

11 IIPOLIECCOB U (PU3UUECKUX SBICHUI.

mvtu.power.bmstu.ru - Cratsu o Bo3moxkuocTsx ITIK « MBTVY», onybnmkoBanHbIe Ha caiite model.exponenta.ru:

n.2 . o
«IIporpammusIii KoMIUIeKC "MoaenupoBaHre B TEXHUUECKUX YCTPOHCTBAX'"».

N.3 |[xumuk.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. | Haznauenune OcuHarenne
113 VYuebnass maboparopusi (kommbloTepHbId | KommekTr — ydeOHOM — mebemu  Ha 12 Mect s
KJIacc) oOyuaromuxcs, 12 CTAaIMOHAPHBIX KOMITBIOTEPOB  JUIS
CTYIICHTOB, 1 CTallMOHAPHBIH KOMIBIOTEP IS

VYuuBepcurera MUCHUC w4yepe3 nuuHBIA KaOWHET

nporpammel MS Office, MS Teams, antusupyc Dr.Web.

npenogasarens (y BCEX BBIXOA B HHTEPHET), IPOCKTOP,
9KpaH HACTEHHBIH, KOMMYTarop, JOCKa ayJuTOpHas
MenmoBas, BeO kamepa Logitech, moctym x 3OUOC

Ha

miarpopme LMS Canvas u  Moodle, uIeH3NOHHBIE

133 VYuebnass  ayauropus s 3aHATHH | Kommiekr — ydeOHOWM — mebemn  Ha 56 Mect A
JICKIIMOHHOTO THIIA, NPAKTHYECKUX | O0ydarommxcs, 1  CTallMOHAPHBIA  KOMIBIOTEDP IS
3aHSITHI MPENo/IaBaTelisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, 3KPaH

Logitech, KoJIIOHKH, JHIICH3MOHHBIE MPOTPaAMMBI
Office, MS Teams, antusupyc Dr.Web.

HaCTeHHLIﬁ, A0CKa ayauTopHas MeEJjIoBas, BeO KaMmepa

MS

8. METOANMYECKUE YKA3AHUSA JJISA OBYYAIOIIUXCA

JI71s yCTeIIHOTO OCBOCHHS TUCIMITIMHbI U TIOHUMAHUS TEOPETHIECKOr0 MaTepraia CTyICHTOM HeOOX0IUMbI 3HAHNS,
MOJTy9EHHBIC B BBICIICH IIKOJIE ITO MaTeMaTHKe, (PU3UKE, OOIICH U HEOPTraHNMIECKOW XHUMUH, HHPOpPMATHKE, (HU3NISCKON XHUMUH,
TEOPUHU BEPOSTHOCTEH U MaTEMATUYECKOW CTATHUCTUKE, FKOJIOTHH.

Crnenyer HOMHHUTD, YTO JIEKLIMOHHBIA MaTepuall OTpaXkaeT JIMIIb HanboJjiee 3HAaUMMbIe HayYHbIe U TEXHUUECKUE PEIIEHUs, T0ITOMY,
JUTSl TIOHUMAaHUs MaTepraia HeoOX0auMO 00paiaThCs K TUTEPATyPHBIM UCTOUHUKAM ¢ OOJIee MOTHBIM OMMUCAHUEM U3ydaeMOi
Tembl. He crienyetr orpaHUunBaThCS OJJHUM YI€OHBIM ITOCOOMEM, YT BEIOMPATH CaMbIil COBPEMEHHBIH yueOHHK. [1one3nee
CpaBHHUBATh YCTAPEBIIHE TEXHOIOTUIECKUE PelIeHus ¢ Hanboinee 3PPEeKTUBHBIMU COBPEMEHHBIMH, OTCIIEKHUBASL YBOIIOIHIO
TEXHUYECKON U WHKCHEPHOHU MbICH. JIJIs 3THX I1IeNeil clieyeT UCTIoNbh30BaTh Kak 0a30BYIO JIMTEPATYPY, TaK U JIONOJHUTEILHYIO,
yKa3aHHbIC B paboueii mporpamMMe TUCIMIUTHHBL.

[Ipu moATOTOBKE K MPAKTHYECKUM 3aHATHSIM HEOOXOAMMO MOBTOPUTH PaHee MPOIISHHBIN JEKIIMOHHBIA MaTepPHUal U TOTOIHUTD
€ro CBEJICHUSIMHU U3 aKTyaJbHbBIX Ha CETOTHSIIHUMN JeHb HICTOUHMKOB NEPUOJMUYECKOM MeYaTH BEAYILIMX B OTPACIHU )KyPHAJIOB,
Takux kak «Kokc u Xumusi», «barkupckuit HepTeXxuMuaeckuit sxypHam, «Ctanby, «Yromby, «Bectauk MI'TY». Ipu Hamnuuw,
MOJIE3HO MCITOIB30BaTh HMH()OPMAIIMOHHEIE OFOJUIETEHH, BBITYCKaeMbIE BEYIIIUM HAyTHO-UCCIIENOBATEIILCKUM HHCTHTYTOM CTPAHbI
OI'YII BYXHWH (BocTouHBIH yraeXuMHIUECKUil HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKU pedepaTUBHBIX CTaTel, HaTEHTHI,
HaXOJSAIIUECs B OTKPHITOM JIOCTYIIC.

PaccmarpuBast Kakyro-1H00 TEXHOJIOTHIECKYIO TIETTOUKY CIIEAYET MOMHUTbD, YTO YCIEITHO (DYHKIIMOHUPYIOIIAsi TEXHOJIOTHUS Ha
OJTHOM 3aBOJIE MOKET 0Ka3aThecsl He IPPEKTUBHON B YCIOBUAX Apyroro. OTcrona — He ObIBaET €AMHCTBEHHO BEPHOTO U
YHUBEPCAILHOT'O TEXHUYECKOTO perieHrs. ONTUMaIbHOE Ke PelieHrue BO3MOKHO TOJBKO IIPH AETAIBHOM U3y4€HHUH MHOKECTBA
JIUTEPATYPHBIX HCTOYHUKOB M IMTPAKTUIECKUX BBIBOZIOB. TakuM 00pa3oM TOJIBKO MOHMMAaHHUE NIPEAHA3HAYCHUS U 00JIaCTH
MPUMEHEHUS KaX/10M TEXHOJIOTHH BEJIET K YCIIEUTHOMY OCBOEHHIO Kypca.

B nenom, IMCIUITIIMHA COCTOUT HE TOJIBKO U3 ayAUTOPHOM YacTH, HO U BKIIIOUAET B Ce0s1 cCaMOCTOSATENBHYIO paboTy CTYIIEHTa,
MPU3BAaHHYIO B IIEPBYIO OYEPE/Ib HAYYHUTh CTYACHTA Pa0OTaTh C JINTEPATYpPOH U MPOBOJUTH JIOTUYECKHUI aHAIM3, JIENIaTh
00001IeHMS.




Ha camMonoaroToBKy BEIHOCSTCS CICAYIOLIHE TEMBI:
«HcTopust U OCHOBHBIE JTAIlbl PA3BUTUSI KOKCOXUMHYECKON TEXHONOTHI,
«CoBpeMEHHbIE HallpaBlIeHNUs Pa3BUTUSI KOKCOXUMHUYECKON MMPOMBIIIIEHHOCTU U allllapaTOB KOKCOXUMHUYECKUX IIPOU3BOCTBY.

Jns ycHemH ol caaun 3K3aMeHa U 3a4eTa IPH 3TOM He00X0 MO 00bEANHHTE CBEICHNUS, OIyIeHHbIE B X0O/1€ JICKIIMOHHBIX,
MPaKTUYECKUX 3aHATHH M CAMOTIOATOTOBKH.

KypcoBoii IpOeKT sIBISeTCs 3aKIII0UUTENBHBIM 3TAIloM 00ydeHus cTyieHToB 1o quctumuinae [InAXT u BelmonmHsercs nocie
C/la4d DK3aMEHOB II0 KypCy.

KypcoBoe mpoekTupoBaHUE UMEET CBOEH LeNIbI0 00yIUTh CTYJJCHTOB OCHOBAM TEXHOJIOTHYECKOTO H KOHCTPYKTHBHOTO PacieTOB
XMMHYECKOH anmaparypsl, a TaK:Ke pacIIUPUTh TEOPETHUECKUE 3HAHUS CTYIEHTOB, TPUOOPECTH HABBIKHU MO PEIICHUIO HHKEHEPHBIX
3aja4. BeImoHeHne KypcoBOTO MPOEKTa CITYKUT 0a30i IS KYPCOBBIX M AUIUIOMHBIX IIPOEKTOB MO CIICIHAIEHOCTH

B mporecce KypcoBOro IpOEKTHPOBAHUS CTYACHT JODKEH OBJIAICTh METOANKON TEXHUKO-3KOHOMUYECKOTO 000CHOBAHUS U
BBIOOpA TUIIOBOH anmapaTyphl, TEOpUEH U MPAaKTUKON BBITIOJHEHUS PAcYeTOB U MPOSKTUPOBAHUS aNNapaToB.

TeMmolt KypcoBOro mpoeKTa sBJISETCS pacyeT U NPOEKTUPOBAHUE TUIIOBOW XUMUYECKOH anmapaTyphl, HAPUMED, BBITAPHBIX
YCTaHOBOK, CYIIHJIBHBIX alllapaToB, MacCOOOMEHHBIX KOJIOHH. TeMa ImpoeKkTa JOoJDKHA MIPEeAyCMaTpUBATh PacyeTH 110 HECKOJIBKIM
BaKHEHIIINM pasjenaM Kypca, BKIFoUas THAPABINUECKUE, TEIUIOBbIE pacyeThl H PACUEThI IO TEII0-MacCOOMEHY.

Ha ocHOBaHMU pacdyeToB CTYA€HTOM ONPEEISIOTCS OCHOBHBIE PEXKUMHBIE TAPaMETPhl U TEOMETPUUECKUE XaPAKTEPUCTHKU
ammapaTta. 3aTeM BBIIOIHIIOTCS 3CKU3BI allapara, IpopadaTeBacTCsl KOMITOHOBKA M BOSMOYKHBIE BAPHAHTHI PACIIONIOKEHHS Y3II0B.
IToce Be1OOpa ONITHUMATFHOTO BapHaHTa KOHCTPYKIIMH CTYICHT IPUCTYIAET K pa3paboTKe depTexkedl ammapara.

Pesynbratel pacuera BMecTe ¢ rpaduKaMy, PUCYHKAMH B HEOOXOIUMBIMU BCIOMOTaTeIbHBIMU MaTepHaTaMi 0(QOpMIISIOTCS B BULE
MOSICHUTEIBHOMN 3aMUCKH.

OO0BeM pacyeTHO-ITOSICHUTENFHON 3aMCKH cocTaBisteT 30-35 MICTOB PyKOITUCHOTO TEKCTA.

B 11e110M KypcoBOi IPOEKT JOJIKEH MIPEACTABIATE CO00H 3aKOHUCHHYIO MPOEKTHYIO pa3paboTKy YCTaHOBKH. 3a pe3yabTaThl
pacdyeToB OTBETCTBEHHOCTh HECET CTY/AEHT — aBTOp MpoekTa. IIpenogaBaTens — pyKOBOAUTEND POEKTa — HANPABIIAET paboTy
CTYICHTa, 0OecIeunBaeT CHCTeMaTHIeCKIe KOHCYIBTAINH, Ha KOTOPBIX CTYJCHT MOJTydaeT OTBETHI Ha BCE BOHUKAOIINE Y HETO
BOIIPOCHI M PEKOMEHIAIIMH 110 OCHOBHBIM pPa3zieaM pa3padaTbIBaeMOTro IPOEKTa.

3aKOHUYEHHBIH U MOTHOCTHIO O(OPMIICHHBIH ITPOEKT cAaeTcsa Ha MPOBEpKy MpenoaasaTento. [locie npoBepKky U BHECEHHs
UCIIPaBJIEHUI MPOBOAMTCA 3aIlUTa MpoekTa. OLEHNBAETCs KypPCOBOM MPOEKT C y4€TOM KAaueCTBa BHINOIHEHHs, yPOBHS 3aILUThHI U
CTEIEHN CaMOCTOSATEIBHOCTH IIPH padoTe.

I'padmueckas yacTs MpoOEKTa COCTOUT U3 UepTexeil Ha nucTax ¢popmaTa Al.

IIpu BHIMOTHEHNM PAaCUETHBIX 3a/1a4 U PEIIEHUH 3a7]ad KypcOBOIO MPOEKTUPOBAHUS

OCHOBHOE coziep)KaHHe ITOSICHUTEITFHOM 3aIMCKH OTpeersieTcs 3alaHieM Ha KypcoBoi IpoekT. O0beM MOsSCHUTETBHON 3aITNCKH
nomkeH ObITh He MeHee 30...40 cTpaHuI pyKonmucHOro TekcTa. CTpaHUIIBI 3aIIICKH HyMEPYIOTCS, BKJIIOYAsk CTPAHUIBI C PUCYHKAMH
u TabnuiamMu. Ha TUTYNIBHOM JHCTEe HOMEp CTPAaHHIIBI He YKa3bIBaeTCs.

BHe 3aBUCHMOCTH OT TEMBI PAaCUETHO-NOSICHUTENbHAS 3aMMCKa JOJDKHA COAEPIKATh: - TUTYJBHBIN JIUCT;

- 3aJaHHue Ha IIPOCKTUPOBAHUE;

- OTJIaBJICHHE;

- BBEJICHUE;

- ONMCaHUE TEXHOJIOTNYECKON CXEMBbl YCTAHOBKY;

- OCHOBHBIC CBOHCTBA pabOdHX Cpex;

- PacyeTHYI0 4acTbh, BKJIIOYAIOIIYI0 TEXHOJIOIMYECKHE PacueThl U BIOOP 000pydOBaHUS;
- 3aKJII0YEHHE;

- CIIMCOK HCIIOJIb30BAHHON JINTEPATYpBHIL.

Bo BBezieHNH yKa3bIBAaIOTCA CYIIHOCTh, 3HAUCHUE U 00J1aCTH IPUMEHEHHUS paccMaTpuBaeMoro nponecca. Heobxoanmo takxke
HPHBECTH CPABHUTEIBbHYIO XapaKTEPUCTUKY AIIapaToB JUIS €ro OCYIIECTBICHHUS 1 000CHOBATh BBIOOP KOHCTPYKIIMM OCHOBHOTO
anmnapara.

Ipn onmcaHNy TEXHOJMIOTHYECKOH CXEMBI CIEAyeT IPOAHATM3HPOBATh Pa3INYHbIC €¢ BApHAHTHI, IO3BOJIIOLIHIE
UHTEHCU(UIIIPOBATh OCHOBHOI Mpoliecc 1 NOBBICUTh TEXHUKO-IKOHOMHUUECKHE MokazaTenyu. Heo6xoanmo Takxke yuUThIBaTh
TpeOOBaHUs OXPaHbI OKPYXKAIOIIEH CPeIIbl.

B ycnoBusx pocTta MacmTaboB MPOMBIIUICHHOTO IIPOM3BOACTBA OXPaHa OKPYXKAIOIIEH CpeIbl CTana OHOH U3 BaKHEHIIINX
mpo0OJieM COBPEMEHHOCTH, B PELIEHHH KOTOPBIX 3HAYUTEIbHAS POJIb IPUHAUISKUT MpoLieccaM U almapaTaM XUMUYeCKOi
TEXHOJIOTHH KaK IPH pa3paboTKe HOBBIX MaJIOOTXOJHBIX IPOM3BOJICTB, TAK M IIPH pa3pabOTKe METOJOB OUYMCTKU CTOYHBIX BOJ U
Ta30BBIX BEIOPOCOB. DTO IOCTHTAETCS OJJHOBPEMEHHO HECKOIBKHMH ITYTSAMH: KOMIUIEKCHOE HCIIOIb30BAHUE CHIPBS, 3aMKHYTHIE
BOJJOOOOPOTHBIE ITUKIIBI, CEJIEKTUBHOCTB TIPOIIECCA, ONTUMM3AIIHS €T0 PEKUMa, 3aMEHA OTJETIBHBIX CTAIHI IIPOIIECCOB Ha
9KOJIOrn4eckH Goee unucTele. TexHomornyeckas cxema J0KHA OKa3bIBaTh BO3MOYKHO MEHbIIIee OTPUIATENIbHOE BO3AEHCTBUE HA
HPHPOJHBIE SKOCHCTEMBI, U IIPH IPOBEACHUH PACCMATPHBAEMOI'0 TEXHOJIOTHYECKOTO IPOLecca JOJDKHBI ObITh CBEACHBI K
MHUHHMYMY BBEIOPOCHI B aTMochepy U Tuapocdepy.

OO00CHOBaHHBIN OKOHYATEIBHBIN BAPUAHT TEXHOJIOTUYECKOIT CXEMBI ClIeAyeT OMIcaTh KOHKPETHO. JlomkHa OBITh IpHBEACHA
NpUHLUNKANBHASA CXEMa YCTAHOBKHU C yKa3aHUEM Mo3uLuil (HoMepos anmnapaToB). Ha cxeme yka3pIBaroTCsl HalpaBIeHHs HOTOKOB,
3HAYEHUS X PacXoJl0B, TEMIEPATYpP, KOHIIEHTPALMHA U IPYyruX MapaMeTpoB.

B cBOKE OCHOBHBIX CBOHCTB pab0UNX Cpex HOJKHBI OBITh IPUBEICHBI XUMHIECKUE (POPMYITBI COSTMHEHHH, MOJISIPHBIE MACCHI,
(bU3UKO-XMMHUYECKHE U TEPMOJMHAMUYECKHE JaHHBIE, UX 3aBUCHMOCTH OT TeMIIepaTyphl U cocTaBa. [l onpeaeneHus 3Tux
JIAHHBIX TOJIB3YIOTCS CIIPaBOYHOM JinTeparypoil. Eciii HeoOXouMble 3HaUEHHs TOTO WIIM HHOTO CBOMCTBA HaXOSTCS 3a MpeenaMu
MPE/ICTaBICHHOTO B CIIPABOYHBIX MaTepHajax Jrana3oHa U3MEHEHUs (GU3MUECKUX YCIOBHUH (TeMIteparyp, TaBlIeHNU,
KOHI[CHTPAIIHIA), TO ClIeAyeT IPHOETHYTh K MeToAaM 3KcTparnosimu. [Tpu oTcyTcTBHM CBeIeHHH MOKHO BOCIIOIB30BaThCS
nos00MeM (pU3UKO-XMMHYECKUX CBOWCTB, IPABUJIOM JIMHEHHOCTH XMMHKO-TEXHOJIOTHYECKUX (QYHKINH U APYTHUMH pac4eTHBIMU
MeronaMu. Tak, Ui HAXOKIECHHUS AHHAMHYECKOTO KO3 (HUIHUECHTA BA3KOCTH )KUAKOCTH 110 IMHAMUIECKOMY KO3 HIUCHTY
BSI3KOCTH STAJOHHOTO BEIIECTBA MOXKET OBITh MPUMEHEHO IPaBUIIO THHEHHOCTH, ycTaHoBieHHOe K. @. [TapnoBsm. [lpu
OTCYTCTBHMU KCIEPUMEHTAIBHBIX JAHHBIX, HAPpHUMep, K03 (OUIUEHT TeMI0NPOBOJHOCTH KHIKOCTH MOXKHO PACCUUTATH 110




sMnupudeckoil Gpopmyse, IpeACTaBICHHOH B CIEIYIOIIEM HCTOUHHKE!
1) IMaBnos, K. ®. [Ipumeps! 1 3a1a4u O Kypcy IIPOLECCOB U aNIapaToB XMMHYECKOH TEXHOJIOTHH: yuel. mocooue aist By30B / K.
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OKOHYATETBHO CBEIECHHS O CBOICTBaX pabodnx cpex HeoOXOAUMO IPEACTABUTh B BUIE TaOIUI] K rPpaHKOB.

B TexHoMornueckux pacuerax MmyTeM COCTaBJIEHUS yPaBHEHUH MaTepUaIbHOTO ¥ TEIJIOBOTO OAJAaHCOB ONPEACIISIOT PACXObI,
COCTaBbI U TEMIIEPATYPHI NOTyIaeMBbIX IIPOJLYKTOB, TEIUIOBBIC HAIPY3KH aIllapaToB, PacXo/bl TEIUIOHOCHTENEH — IPEIOLIEro napa,
OXJTAKAAIOIIEH BOJBI. 3amadeil 3Toro pasjesa MpOoeKTa SBIACTCS pacdeT OCHOBHBIX Pa3MepOB alllapaToB (IHaMeTpa, BEICOTHI,
MOBEPXHOCTH TeIUIonepeaayun u T.14.). Ha ocHoBaHNM aHann3a TUTEpaTypHBIX JAHHBIX BEIOMPAETCS METOUKA pacueTa pa3MepoB
anmapatoB. [1o ypaBHEHHUSIM TEII0- 1 MAacCONEPEauy PACCUNTHIBAIOT OCHOBHBIC pa3Mephl allapaToB U 3aTeM BEIOHPAIOT
CTaHAapTHEIC. B 3TOT ke pa3zen BKIIIOYAIOTCs THAPABINIECKIE pacyeThl anmnapaTtoB. KpoMe 0CHOBHBIX anmaparoB B YCTAHOBKY
BXOJUT BCIIOMOTATEJIFHOE 000PYJOBaHNE: HACOCHI, BEHTHIIATOPEI, Ta30JyBKH, BAKYyM-HAcOCHI U T.1I. BcrmoMmorarensHoe
o0opynoBaHKe MOAGUPAIOT 10 HOpMalsiM, katanoraM win 'OCTam ¢ yueToM KOHKPETHBIX YCIOBHIA €ro paboThI.

3aKOHYHMB PACUETHYIO YacTh IIPOEKTA, CTYACHT B 3aKJIFOUCHHE U3/1aracT OCHOBHBIC PE3YJIbTATHI BBITOJIHEHHOH paboThI 1 1aeT
aHaJM3 TIOyYEHHBIX PE3yIbTaTOB.

B crincke nuTeparypsl IepeUnCISIOTCS U T HCTOYHUKHU, HA KOTOPBIC UMEIOTCS CCHIIKH B PaCUeTHO-IIOSICHUTEIIBHOM 3aIHCKe.
CBeneHHs O IMTEPATypHOM UCTOYHHKE JJOJDKHBI BKIIOYATh: II0JHOE Ha3BaHUE, (JaMHUIIMIO U MHHUIHAJIB aBTOPa, MECTO U3/IaHHU,
HaMMEHOBaHHE M3aTeNILCTBA, TOJ M3IaHMs, YHCIIO CTPAHUIL. Bce Mcnonb30BaHHbIe HCTOYHUKH ITPUBOJISTCS B CIIUCKE B ITOPSI/IKE
YIOMHHAHHS UX B TEKCTE U 3aMICHIBAIOT CIICTYIOIIIM 00pa3oM:

I. Kacatkun, A. I'. OcHOBHBIE TIPOLIECCHI U alIapaTbl XMMUYECKOW TEXHOJOTHU: YUeOHUK Ui By30B. — M.: AnbsiHe, 2005.
-753c.

2. IMaBnos, K. ®. IIpumeps! 1 3a1a4un IO Kypcy IPOIECCOB M aNllapaToB XHMHYECKOH TEXHOJOTHH: y4ed. mocobue s
By30B / K. @. ITaBnos, I1. I'. Pomankos, A. A. Hockos. - M.: Anbsac, 2005. - 576 c.

3. OCHOBHBIE ITPOLIECCHI U amIapaThl XUMH4eckor TexHonoruu : [Tocobue mo xypcosomy npoekrupoanuto /Ilox pen.

0.1 ApitHepekoro.— M.: Xumus, 1991.-272 ¢. PacuerHo-mosicHUTENBHAS 3amucka ohopMIIsIeTcs Ha CTaHAAPTHBIX JICTax Oymarn
(dopmara A4 (210x297MMm). Ha kax oM JIHCTE OCTaBIAIOTCS OIS ciieBa He MeHee 30 MM, cripaBa He MeHee 20 Mm. CokparieHust
CIIOB B TE€KCT€ HE JOMyCKarTca. TepMUHOIOTUS JOIKHA COOTBETCTBOBATh OOLIETIPUHATON B HAYUHO-TEXHUYIECKON JTHTEpaType.
PacyeTsl B 3amucKke JOIDKHBI COPOBOXKAATHCS TOSICHEHUAMHU. Bee pacueTHble (opMyIIbl IPUBOIATCS CHavdalla B OOIIEM BHIIE,
HYMEpYIOTCS, 3aTeM JIaeTCsl HaNMEHOBaHIE 0003HAYEHIH 1 YKa3BIBAIOTCS Pa3MEPHOCTH BCEX BXOJAIINX B (DOPMYITy BETHIHH.
YucneHHbIe 3HaUCHUS BENUYUH B (OPMYITy MOJCTABIAIOT B TOM HOPSAJIKE, B KAKOM OHH B HEil 3alHCaHbl, M IPUBOAAT pe3yabTaT
pacdeTa. Bce pacueTs! 1OMKHBI OBITh BBIITIONHEHBI B MEXXIyHApOJHOH cucTeMe enunul CH.
PacueTHO-TIOSICHUTENTBFHAS 3aITCKA JOJDKHA OBITh CHa0)KeHA HEOOXOANMBIMHU TpadHKaMu, CXeMaMH, SCKu3aMu. Bee mntmroctpannu
HUMEHYIOTCS] pUCYHKaMU. PUCYHOK HyMEPYIOT U pacIonaratoT I0CIe CChUIKM Ha HEro. B TekcTe 3anucky yKa3blBatOTCs CChUIKU Ha
UCTIONB30BAHHYIO JIUTEPATypy A IMIUPUUECKUX (HOpMYI, PU3NUECKUX KOHCTAHT U APYIUX CIPABOYHBIX AaHHBIX. CCBUIKM Ha
JUTEPATypHbIE HCTOUYHHUKH JAIOT B KBaJPAaTHBIX CKOOKaX, yKa3blBasi HOMEP JAHHOTO HCTOYHHUKA B CIIUCKE JINTEPATYPHI.
I'padmaeckas yacTs MPOEKTA COCTOUT M3 YepTeka OCHOBHOTO ammapara. OdopmMireHre rpaduaeckoi 9acTH MPOeKTa JOIDKHO
cootBeTcTBOBaTh TpeboBanusiM ECKJ/I, npenpaBiaseMbIM K BBITIOIHEHUIO TEXHUYIECKOTO TPOEKTA.
Ha uepreske 10IKHBI ObITh JaHBI TJIaBHBIN BUJL allllapaTa B CEYCHUH 110 BEPTUKAIBHON OCH, BUZ CBEPXY (€cin He0o0OX0UMO),
pa3pessl ¥ CeUeHHs, JarolIre ITOJTHOE Ipe/ICTaBIeHne 00 YCTPOHUCTBE TAaHHOTO allliapara, a TAaKkKe OCHOBHBIE y3JIbI, KOTOPHIC Ha
TJIABHOM BHJIC HE yaaeTcs n300pa3uTh 4eTko. [ TaBHBIN BUA anmapara BEIUCPUMBAIOT TOJIBKO B pab0dIeM MOJI0KEHUH U
pacronararoT ero BAoJib OomblIei CTOPOHbI TUCTa. Ha ocTanpHOI 9acTy NucTa pacrnonararoT Ipyrue BUAblL, CEUeHHs, pa3pesbl.
Pexomenyercst oO1Mii BUJL anmapara BEMEPUYNBATH B HAMOOIBIIEM U3 MAcIITa00B C MPUMEHEHHUEM PH HEOOXOAMMOCTH pa3phiBa
M300pakeHNs.




