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®K1O: Kotosa Jlapnca AHatonbeBHa
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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

Ipoduns

18.03.01 Xumuueckass TEXHOJIOTHS

XUMHYECKast TEXHOIOTUsI IPHUPOIHBIX YHEPrOHOCHUTENEH U YIIIEPOIHBIX
MaTepHaIlOB

Keamuduxanums
Dopma o0yueHUS

OO0mast TpyI0EMKOCTh

Bakanasp

Oo4YyHasd

83ET

YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM YHCJIC: 9K3aMeH 5, 4
ayIATOPHBIE 3aHATHUS 108 KYPCOBOH MPOCKT 5
caMoCTOsITeNbHAs paboTa 126
4acoB Ha KOHTPOJIb 54
Pacnpenesienne 4acoB TUCHHUILIHHEI [0 ceMecTPaM
CemecTtp
(<Kypc>.<Cemectp Ha 42.2) 5@3.1)
Kypee>) Hroro
Henens 20 19
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlextm 38 (38 |17 |17 |55 |55

[IpakTuueckue 19 (19 |34 |34 |53 |53

Htoro ayn. 57 |57 |51 |51 |108 [108

KonrakTHas paboTa 57 |57 |51 |51 |108 108

Cam. pabora 60 |60 |66 |66 |126 (126

B ToM uucne cam. 8 22

paborta B pamxax ©OC

Yacel Ha KOHTPOIIb 27 127 |27 |27 |54 |54

Uroro 144 | 144 | 144 | 144 | 288 | 288




IIporpammy cocraBum(u):

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

Pabouas mporpamma
IIponeccnl M annapaThl XHMHUYECKOH TEXHOT0THH

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2022, nporokon Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus K.I.H., noueHT llIBanesa A.B.



1. HEJIX OCBOEHUA

1.1 | oBmazmeTs ocHOBaMH pacuéra M BEIOOpa OOIEXUMHUIECKOH anmmapaTypsl

1.2

1.3 | 3agaun:

1.4 -U3Y4YUTH TCOPCTUICCKUC OCHOBBI (I)I/IBI/I‘ICCKI/IX IpoHeCCOB, MPOTCKAIOIINX B OCHOBHBIX allliapaTax, IPpUMEHACMBIX B
XHMHYCCKOH TEXHOJOTHU

1.5 -paCCMOTPETHL TUITIOBBIC paC‘IéTBI IpoHeCCOB U arrapaToB XUMHYCCKOH TEXHOJOTHU

1.6 | -MO3HAKOMUTBCS C KOHCTPYKIHUAMU OCHOBHBIX arnapaToB, IPUMCHICMBIX B XUMHUYECKON TEXHOJIOTHH.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

bnok OII: b1.0

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 TemnorexHuKa

2.1.2 | dusuka

2.1.3 |HaueprarenbHas TeOMETpHs U UHXKEHEpHas Tpaduka

2.1.4 | MaremaTuka

2.1.5 |Hudopmaruka

2.1.6 | Xumus
2.2 Jucunnianubl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTBYyOLIee:

2.2.1 | IIpon3BOACTBEHHBII MEHEIKMEHT

2.2.2 | JlomOIHAUTENBHbIE TIIaBBl (PH3MIECKON XIMUH

2.2.3 | KypcoBas HaygHO-HCCIIeIOBaTENbCKas paboTa

2.2.4 | VYnpaBieHue NpoeKTaMu

2.2.5 |IoaroroBka K ImpoIemype 3amIiThl M 3alIUTa BEITYCKHON KBaTH()UKAIIMOHHOH PadoTHI

2.2.6 | MaccooOMeHHBIE MTPOIECChI XUMUYECKONW TEXHOJIOTHU

2.2.7 XuUMHYECKasi TEXHOJIOTUA TOIUIMBA U YIIIEPpOAHBIX MaTEPpUAIOB

2.2.8 |IIpousBoncTBeHHAs MPaKTHKA MO IMOIYYCHUIO MPOPECCHOHANBHBIX YMEHHI U OBITa HTPO(ECCHOHATIBHON ACSTENEHOCTH

2.2.9 | Xumu4eckue peakTopbl

2.2.10 | Cucrembl ynpaBieHHsI XMMUKO-TEXHOJIOTMYECKUMU MPOLIECCAMHU

2.2.11 |H/3Bneuenue u nepepaboTKka XUMHUUECKUX MPOIYKTOB KOKCOBAHHS

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMNA

OIIK-5: Cnoco0eH ocylecTBJISITh IKCIIePUMEHTAIbHbIE HCCIeJ0BAHNSA U UCTIBITAHUSA MO 32JaHHON MeTOUKe, IPOBOIUTH
HA0JII0/IeHUsI U U3MePEHUsI € Y4eTOM TPeOOBAHMIT TEXHUKH 0€30MaACHOCTH, 00padaThIBAaTh U HHTEPNPETHPOBATH
JKCIepUMEHTAJIbHBIE TaHHbIE, IPHUMEHSATh 3HAHHE YKOHOMIYECKHX, OPTAHH3AMUOHHBIX U YIPAaBJIEHYECKHAX BOMPOCOB,
TaKMX KaK: yIpaBjieHHe MPOeKTAMU, PUCKAMH M M3MEeHEHUsIMH

3HaTh:

OIIK-5-31 ocHOBHBIE KOHCTPYKIIUH HACOCOB

OIIK-5-32 ocHOBHBIE KOHCTPYKIMHU TEITIOOOMEHHUKOB

OIIK-5-33 ocHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIPOBOIOB

OIIK-5-34 TeopeTrueckre OCHOBBI pacuéTa MpoIecCoB, MPOUCXOIAIINX HA XUMHUYECKOM IPOU3BOJICTBE

YMmerb:

OIIK-5-Y1 paccuuTaTh THAPABIMYECKOE CONIPOTHBICHHE TPYOOIIPOBO/Ia IS IePEKavMBaHI )KUAKOCTH 1 ra3a

OIIK-5-Y2 nonobpatk Hacoc, HCXO U3 UMEIOILErocs TpyOOoIpoBoIa

OIIK-5-Y3 monobpats cTaHAAPTHHIHN TEIIOOOMEHHUK

Baagern:

OIIK-5-B1 naBbeixamu 3d MogenupoBaHus TpyOOIIPOBOJHOM ceTH

OIIK-5-B2 naBbikamu 3d MoaeaMpoBaHus TEINIOOOMEHHOM anmaparypbl




4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Jureparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Paznea 1. 'mapasianka

1.1 Beenenue. Llenun u 3agaun 4 2 OIIK-5-34 J1.1
Kypca, ero MecTo B CCTEME JI1.2J12.1
TTOJTOTOBKH JI2.2J13.1
nHxeHepoB /JIex/ 2132023 54

1.2 [TnotHocTs. ITnOTHOCTH 4 2 OIIK-5-34 J11.4
BellecTBa B Touke. [loHsTue JI1.5J12.1J13.
0 CHUJIE BSI3KOCTHU. BsI3KOCTB. 4J13.6
Enunanne: usmepenus 21
BSI3KOCTH. 3aBUCUMOCTD
IUIOTHOCTHU M BA3KOCTH OT
CHWJTBI TeMItepaTypsl. /JIek/

1.3 YpaBHeHHE HEPa3PBIBHOCTH U 4 4 OIIK-5-31 J.1
pacxopa. [Tonstue 06 OIIK-5-33 JI1.2J12.1
00BEMHOM, MAaCCOBOM OIIK-5-34 JI2.2J13.1
pacxoaax. DKBUBaJICHTHBII OIIK-5-V1 JI3.5J13.6
JUaMeTp OIIK-5-Y2 212233 34
TpyOompoBona. /Jlek/

14 Br1BO OCHOBHOTO 4 4 OIIK-5-31 JI1.2J11.4
YpaBHEHUS TUAPOCTATUKH Ha OIIK-5-33 JI1.5J13.4
OCHOBE PACCMOTPEHUS CUIL, OIIK-5-34 JI3.5 J13.6
JIEHCTBYIOLIUX Ha OIIK-5-Y1 21
6ecKOHEYHO Majblil 00BEM OIIK-5-Y2
KUJIKOCTHU YT ra3a. /JIek/ OIIK-5-V3

1.5 [IpumeneHnne 0OCHOBHOTO 4 2 OIIK-5-31 JIT.1 J11.4
YpaBHEHUS TUAPOCTATUKU. OIIK-5-33 JI1.5]13.4
Manowmertp. ['mapozarBop mis OI1K-5-34 JI3.5 J13.6
pa3zaeneHus IByxX OIIK-5-V1 21
HECMEIIMBAOIINXCS OIIK-5-Y2
KuaKocTed. M3mepeHust OIIK-5-Y3
YPOBHS )KUIKOCTH B
3aKpBITOH EMKOCTH.

Enunnnbr usmepeHus
nasnenus. /Jlex/

1.6 Ol Petinonsaca. Pexxum 4 4 OIIK-5-31 JI1.1 J11.2
TIBAKEHHUS KUIKOCTH. OIIK-5-33 JI1.3J13.2
Kpurepuit Pettnonsaca. /I1p/ OIIK-5-34 JI3.3J13.4

OIIK-5-Y1 JI3.5
OIIK-5-Y2 21

1.7 BeiBog ypaBuenus bepuymin 4 4 OIIK-5-31 J1.1
Ha OCHOBE PaCCMOTPEHUS OIIK-5-33 JI1.2J12.1
CHJI, IeICTBYIONIMX Ha OIIK-5-34 J12.2J13.1
0OECKOHEYHO MaJbIii 00BEM OIIK-5-Y1 J3.2
KUIKOCTH WM ra3za. BeiBog OIIK-5-Y2 013232354
ypaBHeHuUs bepHyiuiu u3
pPaccMOTpEHus 3aKOHa
coxpaHeHus SHeprud. /JIex/

1.8 [Ipumenenue ypaBHEeHUS 4 2 OIIK-5-31 J.1
Bepuynmu. TpyOxka ITuTo. OIIK-5-33 JI1.2J12.1
Pacxonnas miaiioa. OIIK-5-34 J12.2J13.1
KondyzopHo-nmuddyzopHoe OIIK-5-V1 JI3.2 J13.3
ycTpoiicTBO, paboTa OIIK-5-Y2 J13.4
mynsBepusaTopa. Cormno OIIK-5-V3 01323334
JlaBaus. /Jlex/

1.9 [IpumeHnenue ypaBHEHUS 4 4 OIIK-5-31 J.1 KM3
bepuymnu. Ypasuenne Hapcu OIIK-5-33 JI1.2J12.1
-Baiicbaxa. ConpoTuBieHus OIIK-5-34 JI2.2713.1
TpyOOIPOBO/IA HA JIMHEHHOM OIIK-5-V1 JI3.2J13.3
yuacTke. MecTHbIe OIIK-5-B2

comporusnerHus. /JIex/




1.10 | OcHOBHBIE XapaKTEPHCTHKH 4 OIIK-5-31 JI1.1J11.2
HaCOCHOH YCTaHOBKHU Ha OIIK-5-33 JI1.4J12.1
OCHOBE ypaBHEHUS OIIK-5-34 JI2.2J13.1
Beprymmm. OCHOBHBIE THIIBI OIIK-5-Y1 JI3.2J13.3
1 KOHCTPYKLIMH HACOCOB. OIIK-5-B2 JI3.4 JI3.5
Mertoauka pacuéra JI3.6
THJIPABIMYECKUX 012233 54
COIIPOTHUBIIEHUI
TpyOOmpoBoIa,

HaWBBITOTHEHIIINIA TUaMETpP
TpyOompoBosia, BBHIOOp THIA
U mapaMeTpoB Hacoca. /Jlek/

1.11 BriBon ypaBHenust HaBbe- 4 OIIK-5-31 JI1.1
CrtoKca u3 pacCMOTpPEHUS OIIK-5-33 JI1.2J12.1
CUJI, IeHCTBYIOIIMX HA OIIK-5-34 JI2.2713.1
MaJjblii 00BEM KUIKOCTH WIH OIIK-5-V1 JI3.2 JI3.3
raza. /Jlex/ OIIK-5-Y2 JI3.4J13.5

JI3.6
01323334

1.12 BriBoa rupoMexaHMueCcKuX 4 OIIK-5-31 JI1.1
KpUTEPHEB MOA00US U3 OIIK-5-33 JI1.2J12.1
T PepeHITHATEHOTO OIIK-5-34 JI2.2J13.1
ypaBHeHus HaBbe- OIIK-5-Y1 JI3.2J13.3
Croxca /JIex/ OIIK-5-Y2 JI3.4 JI3.5

OIIK-5-B1 J3.6
013233524

1.13 | CBobomHOE UcTEeUeHUE 2 OIIK-5-31 J1.1
JKUIKOCTEH U ra30B U3 OIIK-5-33 JI1.2J12.1
EMKOCTEH. OIIK-5-34 JI2.2J13.1
Ocaxenue, GUIBTPOBAHHE, OIIK-5-VY1 JI3.2 J13.3
nepemeruBanue. /JIex/ OIIK-5-Y2 JI3.4 J13.5

OIIK-5-B1 J3.6

1.14 | 3anuch CKpUHKACTOB 52 OIIK-5-31 JI1.1J11.4
(BUIEOOTBETOB U OIIK-5-32 JI1.5713.4
BHICOKOHCIIEKTOB) IO BCEM OIIK-5-33 JI3.6
TemaM Jekuuit. /Cp/ OIIK-5-Y1 21

OIIK-5-Y2
OIIK-5-VY3
OIIK-5-B1

1.15 |IIpakTuueckue pabOTHI O 15 OIIK-5-31 JIT.1J11.2 KM1 P2

Temam sekuuii /T1p/ OIIK-5-33 JI1.3 J11.4
OIIK-5-34 JI1.5712.1
OIIK-5-Y1 JI2.2713.1
OIIK-5-B1 JI3.2J13.3

JI3.4J13.5
JI3.6
21323354

Pasgen 2. ITogroroska k

KOHTPOJbHBIM

MepOnpHUsSITHAM U

BBINOJIHSIEMBIM padoTam

2.1 O06beM yacoB 6
CaMOCTOSTEIBHON paboTHI Ha
noarotoBky k KM /Cp/

2.2 O06bem yacoB 2
CaMOCTOSITENILHOM paboThI Ha
moaroToBky k BP /Cp/

Pa3gen 3. TennoBble
MPOLeCcChI
3.1 TemoBoii 6anmanc mporecca 2 OIIK-5-32 JI1.1J11.4
nepenaun tera /Jlex/ OIIK-5-34 JI1.5J12.1
OIIK-5-V3 J12.2J13.1
OIIK-5-B2 JI3.2J13.3
JI3.4 JI3.5
JI3.6

3105203354




32 OCHOBHOE ypaBHEHHE 5 4 OIIK-5-32 1.4
nepenaun teria. CriocoObl OI1K-5-34 JI1.5J12.1J13.
nepenayn Tera. /JIex/ 1J13.2J13.3

JI3.4 J13.5
JI3.6
212233 54

33 [Tepenaua Tera 5 4 OIIK-5-32 J1.2
TEIUIONPOBOJHOCTBIO. OIIK-5-34 JI1.3J12.1
[lepBblii 1 BTOPOIi 3aKOHBI JI2.2J13.3
®dypobe. BeiBon BTOporo 2132053 54
ypaBHeHus Oypse.

Koa¢ppunuent
TerIonpoBogHocTH. /JIek/

34 [Tepenaua Terua 5 4 OIIK-5-32 JI1.2J12.1
KOHBEKLIUEH. YpaBHEHUE OIIK-5-34 J12.2J13.3
KOHBEKTHBHOTO 21223334
TemooOMeHa.

KpurepuanbHble ypaBHEHHUS.
Koa¢pdummerT Temnooraaun.
CBs3b K03 Purrenta
TEIUIOOTAAYH C

K03 pUImeHTOM
Temulonepeaayn. Temnnosele
3arpsisHeHust. /JIex/

3.5 [Tepenaua Tera 5 3 OIIK-5-32 JI1.1
n3nydeHueM. 3akoH Ctedana OIIK-5-34 JI1.2J12.1
-bonsimana. [ormomenne, JI2.2J13.1
W3Iy4eHHe, MPOMyCKaHue JI3.2J13.3
AJIEKTPOMAarHUTHON HEPTUN JI3.4J13.5
Tenamu. B3aumuoe J3.6
W3IydeHue ABYyX Tell. /Jlex/ 22

3.6 3anucey BUIEOOTBETOB H 5 22 OIIK-5-32 JI1.4
BHJIEOKOHCIIEKTOB 110 TEMaM OIIK-5-34 JI1.5J13.3
JIEKIUH ¥ TIPAaKTUYECKUX OIIK-5-B2 €]
3ansTid. /Cp/

3.7 [Moctpoenune 3d moxenu 5 22 OIIK-5-B2 Pl
TEII000MEHHHUKA, 212233 24
PacCYMTAaHHOTO B XOJIC
KypcoBoit paboTsl /Cp/

3.8 Pemenue 3anau no remam 5 34 OIIK-5-32 JIT.1JI1.2 KM2 P3
JICKIMOHHBIX 3ausaTuil. /I1p/ OIIK-5-34 JI1.3J11.4

OIIK-5-Y3 JI1.5J12.1
OIIK-5-B2 JI2.2713.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6
21223334
Pa3znen 4. IloaroroBka K
KOHTPOJbHBIM
MepONpHUSITHM U
BBINOJIHSIEMBIM padoTam

4.1 O06bem yacoB 5 10
CaMOCTOSITeNIbHOM paboThI Ha
noarotoBky k KM /Cp/

4.2 O0beM yacoB 5 12
CaMOCTOSATEIbHON paboTHI Ha
noarotoBky k BP /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aM€eH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe Iposepsienmere
KM MepOTpUATHE WHAUKATOPBI Bompocs! 11 oArOTOBKH

KOMIIETCHIIUI




KM1

3auér

OIIK-5-31;0I1K-5-
33;0IIK-5-Y 1;0IIK-
5-V2

1. MarepuanbHblii OaaHc ABHKEHUS SKUIKOCTH IO
TPyOONPOBOY C PA3INYHBIM CEUCHUEM W TPUHIIMIT HEPa3phIBHOCTH
IMOTOKa.

2. Juddepenimansaeie ypaBHEHHST paBHOBecus DHiepa.
OCHOBHOE ypaBHEHHE I'HAPOCTATHKH, €ro IIPUMEHEHHE B pacyeTax.
3. [MpuHIMO paboThl XKHUAKOCTHOrO MaHoMeTpa. [lokazanus

MaHOMETpa IIPH Iepernasie JaBICHuUsI B OHY aTMOC(epy sl PTYTHOTO
M BOJSIHOTO CTOJIOOB.

4. IMpuHuun paboThl TUAPABIMYECKOTO MPECca, UCXOIS OCHOBE
YpaBHEHUS THAPOCTATUKH

5. INousATHE O BA3KOCTH XHUAKOCTU. YPaBHEHHE CBS3U CHIIEI
BSI3KOCTHOT'O TPEHHUS, BI3KOCTH CPE/ibl, MIOIAAN KOHTAKTa U IpaJUeHTa
CKOpOCTHU

6. ITousATHE O HHPIOTOHOBCKMX M HEHBIOTOHOBCKHE JKHIKOCTSIX.
7. BeiBox nmuddepeHnnanbHOro ypaBHEHHs IBIDKSHUS Dinepa.
8. BeiBox u3 auddepeHnanbHOro ypaBHEHUS ABMKCHHS
Oiinepa ypasHenus beprymu.

9. INonnsli ruapoarHaMUYECKUH Hanop. I3MepeHue pacxonos
U CKOPOCTEW JABM)KEHUS XKUIIKOCTEH U ra30B.

10. ITpuHIMD AEHCTBUS MyNbBEPU3aTOPA HA OCHOBE YPABHEHUS
bepnymnnu.

11. VYpasuenus Hapbe-Crokca.

12. Pexxumebl nBmxkenus xxuakoctd. OneiT Pelinonbaca.
Kpurepnit monodus PeiiHonbca.

13. INonnsli ruapoarHaAMUYECKUH Hanop. I3MepeHue pacxonos
U CKOPOCTEW JBM)KEHUS XKHUIIKOCTEH U ra30B.

14. Kputepuu ruapoauHaMudeckoro moaoous. Odo0meHHoe
KPHUTEPHATbHOE YPAaBHEHNE THAPOANHAMUKH.

15. 3aKOH CONPOTHBICHUS MPU ABIXKEHHHM OJHO(A3HOTO MMOTOKA.
VYpasuenue lapcu-Beiicbaxa.

16. Koa¢p¢uuneHT MrHEHHOTO TpEeHHs KUAKOCTH WX ras3a o
CTEHKH TpyOonpoBoaa. CBs3b K03 GHUIHUECHT TMHEHHOTO TPEHHS

17. VYpaBuenue KonsOpyka u Yaiita. MecTHbIe CONPOTHBICHUS.
18. Meroauka pacuera rHAPaBINYECKUX CONPOTUBICHUI
TpyOOIIPOBOIOB JUIA TPAHCIIOPTA XKHUIKOCTEH 1 ra3oB.

19. Koncrpykuuu Hacocos

20. VYpaBHeHME 1 ONMHMCaHKE MOJHOTO HAMopa, pa3sBHBAEMOTO
HAaCOCOM.

21. Knn Hacoca, MOITHOCTB 3JIEKTPUYECKOTO JIBUraTellsl Hacoca.
22. Meronuka BeIOOpa Hacoca B 3aBUCHMOCTH OT

TUAPABINYCCKOI'0O COIIPOTUBJICHUA CCTH.




KM2

DK3aMeH

OIIK-5-Y3;0I1K-5-
32

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

OITK-5-31;011K-5-
32;011K-5-33;011K-
5-34;0T1K-5-
V1;0MK-5-Y2;0IK
-5-V3;0I1K-5-
B1;0I1K-5-B2

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.)

Kon
paboTsI

HasBanue
padoThI

[IpoBepsiembie
WHIUKATOPBI
KOMITETeHIIUN

Coneprxanue paboTHI

Pl

Kypcogoii mpoekt

OIIK-5-31;0I1K-5-
32;0I1K-5-33;0I1K-
5-¥2;0I1K-5-
V¥3;0IIK-5-Y 1;0I1K
-5-B2

PaccunTath OCHOBHBIE XapaKTEPUCTUKH TEMJIOOOMEHHHUKA /1JIs1 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 OIIK-5-31;0I1K-5- 1) PaccunraTh TMHEHHYIO CKOPOCTh ABMKEHUS KUAKOCTH MO TPyOe

paccMOTpeHus Ha 32;0I1K-5-33;0I1K- | muamerpom 20 mm ¢ V=0,003 m"3/c.
MPAaKTHYECKUX 5-Y1;0IIK-5- 2) paccuuTaTh JIUHEHHYIO CKOPOCTH IBHXKEHISI XKHUIKOCTH TI0 TpyOe
3aHATHUAX V2;0IIK-5-Y3;0I0K | auamerpom 20 mm ¢ V=0,003 m"3/c, paccuntaTh MacCOBBIA PacXos
-5-B1;0IIK-5-B2 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) Paccuutarh MakcHUMallbHOE M N30BITOYHOE JABJICHUS Ta3a B
TpyOOIIPOBOIE Ta3a JKUIJIOTO JJOMa B CM. BOJHOTO CTOJIOA.

P3 3amauun amst OIIK-5-31;0I1K-5- 1) OnmpenenuTs MOTEPIO TEMIIOTHI JIyYEHCITYCKAaHUEM TTOBEPXHOCTHIO
paccMOTpeHHUs Ha 32;0I1K-5-33;0I1K- | cTanpHOro anmapara [UIMHIPHYECKON (POPMBI, HAXOISAIIETOCS B
MPAaKTHYECKUX 5-34;0I1K-5- MMOMEIIEHUH, CTEHBI KOTOPOT'O BBIKPAIIEHBI MACIISTHON KPacKOH.
3asaTHsx (Yacts 2) | Y1;0IIK-5-Y2;0I0K |2) ITpu TermoBom pacué€re TeI000MEHHUKA TS HarpeBa HEKOTOPOTO

-5-¥3;0I1K-5- pacToBpa ObLI BEIOpaH MO KAaTaOTy YEThIPEXXOJ0BOM
B1;0IIK-5-B2 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)

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)




Ob6paszen Ounera ams 3auera
BUJIET K 3AYETY Ne 0

Jucrununa: «IIpoueccsl u annapaTbl XUMUYECKON TEXHOIOTHID)

Hanpasnenue: 18.03.01 «IIpormecce! 1 annmapaTbl XMMHUUYCEKOH TEXHOIOTHH»

®dopma 00ydeHUS: OUHAS

®opma npoBeIeHNS 3a4eTa; YCTHAS

1) TTonsiTHE O BA3KOCTH YKUIKOCTU. YPaBHEHNE CBS3H CHIIBI BA3KOCTHOTO TPEHUS, BA3KOCTH CPEJbl, MIIOMIA N KOHTAKTa 1
rpajeHTa CKOPOCTH .

2) MarepuaibHbIN OaaHCc TBHYKEHUS XKUIKOCTH TI0 TPYOOTIPOBOAY C Pa3IMYHBIM CEYCHHEM U MPHHITUIT HEPa3PHIBHOCTH MOTOKA.
CocraBui: K.T.H., foueHT kKadeapsl MuE .M. AnexceeB

3aB. kadpenpoit MuE A.B. IlIBanésa

OpnHoit U3 HOpM IPOMEKYTOIHON aTTECTANH MO AUCIUILTHHE BJIseTcs 3k3aMeH (5 cemectp). (ITK-1.1_31, TIK-1.8 31, IK-
3.4 31, YK-8.1 31, VK-8.1_ V1)
Hwmxe npencrasneH obpaser ouiera i 5K3aMeHa, IIPOBOJIMMOr0 B YCTHOH (hopmMe.

MHMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALINN
DenepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHUE BBICILIET0 00pa30BaHuUs
HALMOHAJIBHBIN UCCJIEJJOBATEJILCKNI TEXHOJIOTUYECKU YVHUBEPCUTET
«MUCuC»

HOBOTPOUIIKNIA ®UITHAAIT

Kadenpa rmaTeMaTuk 1 €CTECTBO3HAHU
BUJIET K OK3AMEHY Ne 0

Hucrumumna: «IIpoueccsl u anmapaTsl XUMHYECKON TEXHOIOTHID)
Hamnpasnenne: 18.03.01 «IIporeccs! n annmapaTsl XUMUYICEKOH TEXHOIOTHI
dopma o0ydeHHsI: OuHAas

®dopma npoBeeHUs IK3aMeHa: YCTHAS

1) Tumel Tena000MeHHBIX anmnapaToB. HazBanue, THIIOBass KOHCTPYKIMS, ABUKEHUE TEITIOHOCUTENS
2) TemoBo#i GaaHC MPOMCXOAIIETO B TEINIOOOMEHHOM ammapaType mporecca TeIuionepeiadn
CocrtaBui: K.T.H., ToueHT kadenapsl MuE J.N. AnexceeB
3aB. kadenpoit MuE A.B. llIBanéna

3a)IaHI/I$I JJI1 TCKYLICTO KOHTPOJISA 3HAaHUHI

1. PacueT opueHTUPOBOYHOTO JUaMeTpa TPYOOIpoBoAa 1 BEIOOp CTAaHAAPTHOTO AMaMETpa TPyOOIpoBoa MO CIEAYIOIINM
WCXOIHBIM TaHHBIM: HCXOJ/IHAs CMECh XJIOpodopM - ykcycHas kucinoTa; maccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300
KI'/4; HadalbHas TeMIIepaTy-pa BoasHoro napa t1a = 160 °C; koHeuHas TemrepaTypa BofsHoro napa t1k = 160 °C; HauanbpHasS
Temmeparypa cmecu t2H = 30 °C; koHeuHas TemrepaTypa cMmecu t2k =61 °C; naBnenue BoasHoro mapa Pn=480000 I1a;
reoMeTpHYecKas BEICOTa mobeMa hreom = 21 .

2. Pac4ér cKOpOCTH ABM)KEHHUS JKUIKOCTH U OIIPEIeTICHIE PEXKIMA €€ BIKESHHS 0 cJIe-TyOIINM UCXOAHBIM JaHHBIM: NCXOIHAS
cMech XJI0podopM - YKCycHast kuciora; maccoBas 10-1s1 HK xuak = 0,26; pacxon cmecu G = 23300 xr/4; HadanbHas TeMIlepaTypa
BojsiHOrO Mapa t1u = 160 °C; koneuHas Temnepartypa BogsHoro napa tlk = 160 °C; nHayanpHas Temmepatypa cmecH t21 = 30 °C;
KOHe4Has TeMiiepaTtypa cMecu t2k =61 °C; namienue BojsHoro mapa PBn=480000 I1a; reomeTprueckas BpIcOTa oybeMa hreom =
21 m.

3. Pacuér xoaddunmenTa rugpaBIndeckoro CONPOTUBICHHS MO CICAYIONIM UCXOIHBIM IaHHBIM: UCXOIHAS CMECh XJIOpOo(GopM -
yKcycHas kuciota; MaccoBas noist HK xuk = 0,26; pac-xon cmecu G = 23300 kr/4; HavabHas TeMIepaTypa BOAsSHOTO mapa t1u =
160 °C; xoneuHas TemnepaTypa BoasHoro napa tlk = 160 °C; nauanbHas Temneparypa cmecu t2H = 30 °C; koHeu-Has TeMiepaTypa
cmecH t2x =61 °C; nanenne BoasHoro napa Pen=480000 I1a; reomerprueckas BeIcoTa moapemMa hreom = 21 .

4. Pacuér k03¢ (HUIIEHTOB MECTHBIX COIIPOTUBICHUHN IO CIEIYIOIINM UCXOIHBIM JaH-HbIM: HCXOAHAs CMECh XJI0pOPOopM -
yKcycHas kuciota; MaccoBas oyt HK xuk = 0,26; pacxoa cmecu G = 23300 kr/4; HayampbHasi TEMIIEpaTypa BOJSHOTO mnapa t1u =
160 °C; koHneuHas Temrne-parypa BoasHoro napa tlk = 160 °C; naganbHas Temneparypa cmecu t20 = 30 °C; koHeuHas TeM-
nepatypa cmecu t2x =61 °C; naBnenue BogsHoro mapa PBn=480000 [1a; reomerpuueckas BbicoTa mogbpeMa hreom = 20 M.

5. PacuéT nosHOM MOTEepU Haopa B TPYOOIIPOBOJIE TI0 CIEAYIOIINM UCXOIHBIM TAHHBIM: HCXOHAsI CMECh XJIOpPO(OPM - yKCYCHAs
kuciota; MaccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HadanpHas TeMIiepaTypa BoassHoro napa t1a = 160 °C;
KOHeYHas TeMIepaTypa BoasHoro napa tlk = 160 °C; HadanbHas TeMneparypa cmecu t2H = 30 °C; KoHeuHas TeMIIepaTry-pa CMECH
t2x =61 °C; naBnenue BoasHoro napa Pen=480000 ITa; reomeTpuueckas BoicoTa moab-eMa hreom = 20 m.

6. Pacder cTaHAapTHOTO KOXKYXOTPYOHOTO armapara Juis Iporecca HarpeBa CMECH 1O CIICAYIOIIMM HCXOTHBIM JaHHBIM: HCXOTHAs
cMech XJI0poopM - YKCycHast kuciiora; maccoBas ot HK xak = 0,26; pacxon cmecu G = 23300 kr/4; HaganbHas TeMIepaTrypa
BojstHOTO Tapa t1u = 160 °C; xoHewyHas TemIepaTypa BoasHoro napa tlx = 160 °C; HauansHas Temnepatypa cmect t21 = 30 °C;
KOHeuHas TeMriepaTypa cMecu t2k =61 °C; maBienue BoasHoro mapa PBn=480000 I1a; reomeTprueckas BpICOTa moybeMa hreom =
21 m.




5.4. MeToauka olleHKH 0CBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HAP)

1) BuneooTser

2) BuneoxoHcrekt

3) Dk3aMeH B MUCBEMEHHOH popMme, B ToM uucie ¢ momomipio LMS Canvas
4) Dk3ameH B yCTHOIH (opme

Kpurepnn orieHKH 0TBETOB Ha SK3aMeHe, IIPOBOJMMOM B YCTHOH (opme

- OILICHKA «OTIMYHO» BBICTABISIETCA CTYICHTY, €CJIH 4eTKO C(OPMYIHPOBAH OTBET HA BONIPOC OWIETa, SICHO M3JIAraroTcs
OCHOBHBIE IIOHATHS U TEOPETUYECKHE OCHOBBI; JJOTHYECKH COEAUHEHBI B €IMHOE IIOBECTBOBAHUE TEPMUHBI, IOHATUS,
TeopeTHYECKHe 0000IIECHN, OTHOCSIINECS K PACKPBIBAEMON TeMe; eciu 0e3 OIMOO0K BBIIOJTHEHO NIPAKTHIECKOE 3aJaHHE;

- OIIEHKA «XOPOIII0» BBICTABIIAETCS CTYICHTY, €CIHM YaCTHYHO C(hOpMyIHpOBaH OTBET Ha BONPOC OMIIETa, M3JIararoTCs
OCHOBHBIE IIOHATHS U TEOPETUYECKHE OCHOBBI; HEIOCTATOYHO JIOTMYHO COEIUHEHBI B €IMHOE I0BECTBOBAHUE TEPMUHBI, IOHATHS,
TeopeTHdecKre 0000IIEeH s, OTHOCSILUECS K PACKPHIBAEMOIl TeMe; ecy 06e3 OMMOO0K BBIMOIHEHO MPAKTUUECKOE 3a/1aHHE;

- OIICHKA «yHTOBIICTBOPHUTEIIHLHO» BEICTABILIETCS CTYIACHTY, €CIIM OTCYTCTBYET YETKO C(OPMYIIH-POBAHHBIN OTBET Ha
MOCTaBJICHHBIH BOIIPOC U ACHOE U3JI0KEHUE TEMBL; OTCYTCTBYET JIOTMYECKOE COCAUHEHNE B €JMHOE I0OBECTBOBAHUE TEOPETUUECKUE
000011eHusT; OTBET (HOPMYIUPYETCst Ha IIpUMepax OBITOBOTO YPOBHS; IIPAKTUUECKOE 33a1aHHE BBITIOJHEHO C HEJ0UeTaMHU.

OreHKa pe3yibTaToB 3aIIUTHl KypCOBOTO MPOEKTA OCYIIECTRIICTCS 1O OIICHOYHOI CHcTeMe (KOTIMIHOY, «XOPOIIOY,
«YIOBJIETBOPHUTEIILHOY, «HEYNOBIETBOPUTETbHOY). KypcoBas paboTa cuntaeTcs BBINOIHEHHOHN YCHEIIHO, €CIU NPH €€ OIeHUBAHUH
THOJTy4eHa OLICHKA HE HIXKE «yHOBIETBOPHTEIHLHOY.

ITpu moBexeHny 3anIUTH B (hOPME YCTHOTO OIIPOCa KPUTEPUSIMHA OIICHKH SBIISIOTCS

«OTIIaHON: Pabota comepKUT TpaMOTHO M3I0XKEHHYIO PAacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM ¥ HOCJIE0BATENbHBIM H3JI0KEHHEM MaTepHaia B OSICHUTENbHOH yacTy. [Ipu 3amure paboThl CTYIEHT
NOKa3bIBaeT NIyOOKNE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO ONEPHPYET PaCUETHBIMU JIaHHBIMH; JIETKO OTBEYAET HAa OCTaBICHHBIC
BOITPOCHL.

«Xopomoy: Pabota cogep:KUT TpaMOTHO M3I0XKEHHYIO PAacueTHYI0 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIMOOK B
pacuerax, JIJOTHYHBIM ¥ HOCJIEI0BATENbHBIM H3JI0KEHHEM MaTepHaia B OSICHUTENbHOM yacTy. [Ipu 3amure paboThl CTYIEHT
MIOKa3bIBAaCT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyIHEHHI OTBEUaeT Ha IMIOCTaBJICHHBIE BOITPOCEHL.

«Y IOBIETBOPHUTEITLHON: PaboTta conmepkuT pacueTHyr0 0a3y, XapakTepu3yeTcsi HaJW4IHeM OTAETBHBIX OMIMOOK B pacuerax.
[Tpu 3ammmTe CTyACHT MPOSBIISIET HEYBEPEHHOCTD, TOKA3bIBACT CIIa00e 3HAaHKUE BOIPOCOB TEMBI, HE JIaeT MOJIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 33/IaHHBIC BOIIPOCHI.

«HeynoBnerBopurenbHO»: Pabota He comepkUT pacueTHyIo 0a3y, He OTBeYaeT TPEOOBAHMAM, H3IOKEHHBIM B METOANYECKHIX
yKa3aHHAX, IMEeT 3HaUUTeIbHbIC OIHOKH B pacuerax. [Ipu 3amure CTyICHT 3aTPyIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCH

0 TeMe, He 3HAeT TEOPUH BOIPOCA, IIPU OTBETE JOITYCKACT CYIIECTBEHHBIEC OLIMOKH.

OueHKa pe3ynbTaToOB 3K3aMEHA OCYIIECTBISIETCS 110 OANBHOH CHCTEME (KOTIMIHOY, «XOPOIIO», «yLOBIECTBOPHTEILHOY,
«HEYJIOBIETBOPUTENEHOY). DK3aMEH CUHTACTCS IIPOHICHHBIM YCIICITHO, €CIIH IPH €ro MPOBEACHUH ITOIyIeHA OI[CHKA HEe HIDKE
«yHOBJIETBOPHTEILHOY.

[Ipn moBeneHNM 3K3aMeHa B MICEMEHHOI (hopMe KPUTEPUSIMH OIICHKH SBIISIOTCS

«OTIuaHON: O0a Bompoca Ouiera U3I0XKEHHBI MOJIHO (B paMKaX IPOrpaMMbI Kypca HIIH JEKIIHOHHOTO Kypca) U TOYHO.
Crnoco6HOCTh CaMOCTOATENBHO MBICIHUTD, ACHO U TIOCIEJOBATENbHO U3JIaraTh COJep KaHue OTBETa, yMEHUE 000011aTh MaTepual,
JIeTIaTh BEIBOABL. [IpaBMITEHBIE OTBETHI HA IOTIOMHHUTEIRHEIE (IIPOBEPOYHEIE) BOIIPOCH B paMKax Omiera. [TonpoOHOe n3nokeHne
OCHOBHBIX NOJI0’KE€HUI oTBeTa B Jlucte ycTHOTrO onpoca.

«Xopomoy: O6a Bompoca WK OJUH U3 HUX B IIEJIOM PAaCKPBITHI, HO U3JI0KEHBI HEJOCTATOUYHO MOJHO (He MeHee, yeM Ha 80
—90 %), mb0 B OTBETE COAEPIKATCSA HETOYHOCTH (B UMEHAX, XPOHOJIOTUH, B HA3BaHUH TEP-MHHA PH HOHUMAaHHH €ro CyTH H T.1.).
Hanmane nocratouHo moapoOHbBIX 3amuceii B JIrcTe ycTHOTO ompoca.

«Y IOBIETBOPUTEILHOM: W3noxxeHne kaxaoro Bolmpoca B He MeHee, 4eM Ha 60 %, rpyOble OUIMOKH B NMEPUOAM3AINAX,
KJTacCU(UKALMIX, TPAKTOBKE OCHOBHBIX IMOHATHH ¥ T.1. He3HaHne oHOTo U3 BOIIPOCOB MOXKET OBITh KOMIIEHCHPOBAHO JIPYrUM
BOITPOCOM (HA YCMOTpEHHME MpeTiofaBaTelis) IPH COOTBETCTBYIOMIEH 3amucu B JIncte ycTHOTO ompoca. HermocienosarensHoe
M3JI0KCHUE MaTepHaa, HEYMEHHE JIETaTh BEIBOJIBI.

«HeynoB1eTBOPUTENBHOY: OrtcyrcrBHe 3amucei B JIucte ycTHOro ompoca, OTKa3 OT OTBETa, MOAMEHA OJHOTO BOIpOca
JpYyruM, HaJau4Ke mmnapraiky. M3moxeHne BonpocoB MeHee, ueM Ha 60 %. HesHaHue OCHOBHBIX MOHATHI U MOJIIOKEHUH TEMBI.
HecrocoGHOCTE CBA3HO M3II0XKHUTH MaTepHall.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | AT. Kacarkun OCHOBHBIE TIPOLECCH U M., Anbsuc, 2014,
anmnaparbl XUMUYEeCKOi
TEXHOJIOTHH: YYEeOHUK ISt
BY30B
JI1.2 | .M. Ky3nenoBa, X.D. |OOmas xumudeckas CTI0, Jlans, 2014,
XapnaMnuauy, TeXHOoIorus. MeTonoa0rus
B.I.BaHoB, MIPOEKTUPOBAHUS XHUMHKO -
9.B.YupkyHoB, oJ TEXHOJIOTMYECKHX IPOLIECCOB:
pen.X.D. Xapnamnuau | YueOHUK
JI1.3 | Anekcees B.B. JlaGopartopHslil mpakTUKyM 10 Kazans : U3parensctBo KHUTY, 2011,
MaIlliHaM | armapaTam URL: http://biblioclub.ru/index.php?
XUMHUYECKUX ITPOU3BOJICTB : page=book&id=258707 (18.11.2015)
yuebHoe nocobue
JI1.4 | AW. JleonTheBa O06opynoBaHHE XUMHUYECKHX Tamb6o0B : UznatensctBo ®I'HOY BIIO
MpOU3BOJACTB B 2 yacTsx . . 1. «TI'TY»,, 2012, URL:
: yueOHOe mocodue http://biblioclub.ru/index.php?
page=book&id=277812 (18.11.2015).
JI1.5 | AN. JleontheBa O6opynoBaHHE XUMHUYECKHX TamoOo0B : Usnarenscteo ®PI'BOY BIIO
MPOM3BOJCTB B 2 yacTsx . Y. 2. «TI'TY»,, 2012, URL:
: yueGHOe mocodue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOPBI, COCTaBUTEIIH 3araBue bubmmoreka UznarenbcTBO, TOM, 311. ajipec
JI2.1 |K.®. ITaBnos, ILT. ITpumeps! 1 3aia4u 10 Kypey M., Anesnc, 2013,
Pomankos, A.A. MPOLIECCOB M aIIapaToB
Hockos XUMHUYECKOH TEXHOJIOTHU:
YuebHOe mocodne
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3a7a4n 1O Kypey CII0, Jlans, 2013,
"MaremaTtrueckoe
MOJIETUPOBAHNE XUMUKO -
TEXHOJIOTHYECKHUX MPOLECCOB":
Y4ebHoe mocodne
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI3.1 [KO.M. [pITHEpCKHHA ITpouecce! u annaparsl M.: AnmesuC, 2013,
XUMHUYECKOi TexHooruu. B 2-
X T.
JI3.2 | AB.I'opoxos Ormpenenenue rupaBIudecKux Marnuroropck, rocto Text. yH-T um I'.1.
COIPOTUBIICHU B Hocoga, 2013,
TpyOoIpoBoIax:
Metonnveckue yka3aHus K
nmabopaTopHoii paboTte
JI3.3 | AB.I'opoxos CHSATHE U IOCTPOCHHE MarHuToropck roc. TeXH. yH-Ta UM.
XapaKTEPUCTHK I"'N.Hocoga , 2013,
HEHTPOOEKHOTO HAcoCca:
Mertoandeckue ykasaHus K
nabopaTopHoii paboTte
JI3.4 | AB.I'opoxos, Omnpenenenue pexuma Marunutoropck 'OY BPO 2MI'TVY",
B.B.Beiinckuii JIBUKEHHUS KUKOCTH: 2009,
Meroandeckue ykasaHus K
nabopaTopHoit paboTte
JI3.5 | A.B.I'opoxos W3yuenue BI3KOCTH KUAKOCTHU: Marnuroropck roc. Texs. yH-1a um. I'.1.
MeTtoauieckue yka3aHus K Hocosa , 2013,
nabopaTopHoit pabote
JI3.6 | B.B.Beitackwi, Wzyuenue npouecca Marnwuroropck, I'OY BIIO "MI'TY"", ,
A.B.I'opoxos OC@X/ECHMs TBEPBIX YaCTHIl B
SKUJIKOCTH
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
D1 |Poccuiickas HaydHas dIEeKTPOHHAS OMOIHOTEKA www.elibrary.ru
12 | LMS Canvas https://Ims.misis.ru




33 | IIporpamma amst mogbopa HaCOCOB https://spaix.hms.ru/StartMain.aspx

74 | CnpaBo4HbIe JaHHBIE https://thermalinfo.ru/

6.3 IlepeueHnb NMporpaMMHOro oéecneyeHus

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

11.2 Kowmmnac 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

I1.9 Microsoft Teams

I1.10 | Bpaysep Google Chrome

I1.11 |Bpayzep Yandex

I1.12 | WinDjView 2.0.2

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JAHHBIX

model.exponenta.ru -— y‘I€6HO-M€T0,ZlI/I‘IeCKI/II71 caiT o MOACIMPOBAHNHU U UCCIICAOBAHUHN CUCTEM, O6’L€KTOB, TEXHUYCCKUX

n.l1 IIPOIIECCOB U (PM3MUECKUX SBICHHH.

mvtu.power.bmstu.ru - Cratsut 0 Bo3MoxHOCTsIX [TK «MBTY», omybnukoBaHHbIe Ha calite model.exponenta.ru:

1.2 «IIporpammHblii koMILIeKke "MoaenIupoBaHue B TEXHUUECKUX YCTPOUCTBAX ' ».

N.3 |xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcHarenne
113 VYuebnass maboparopusi (kommbloTepHbId | KommuekTr — yde6HOM — mebenmn Ha 12 Mect  mis
KJIacc) oOygaromuxcs, 12 CTaMOHAPHBIX KOMITBIOTEPOB  UIS
CTYZACHTOB, 1 CTallMOHAPHBII KOMIIBIOTED JUTS

Vuusepcureta MUCHUC wuepe3 nuuHbll KaOuHET

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

npenojaBarens (y BCEX BBIXOA B HHTEPHET), MPOEKTOD,
9KpaH HACTEHHBIH, KOMMYTarop, JOCKa ayJuTOpHas
menoBas, BeO kamepa Logitech, moctym & 3HOC

Ha

miarpopme LMS Canvas u  Moodle, auIeH3HOHHbBIE

133 VYuebnass  ayauropus  Jua  3aHATHiH | Kommiuekt — ydeOHOW — mebenmn  Ha 56 MecT A
JICKITAOHHOTO THTIA, MPAaKTUYECKUX | OOydaromuxcs, |  CTallMOHAPHBI  KOMIBIOTEp  JUIA
3aHATUI MPEToIaBaTeNss ¢ BHIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

Logitech, KONOHKH, JHIEH3HOHHBIE MPOTPAMMBI
Office, MS Teams, antuBupyc Dr.Web.

HAaCTGHHBIN, JOCKa aylIUTOpHAas MeloBas, BeO Kamepa

MS

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

J1s yCHeIHOro OCBOSHUS TUCIUILUIMHEI ¥ TIOHUMaHUS TEOPEeTUIECKOro MaTepuana CTyJeHTOM HeOOXOAUMBI 3HaHMU,
THIOJTy4eHHBIE B BBICIIEH IIKOJIE 110 MaTeMaTHKe, (U3UKe, OOIIeH 1 HeopraHn4ecKoi XUMIUH, HH(OpMaTHKe, GU3MIECKOH XUMHUH,
TEOPHUH BEPOSITHOCTEH U MaTEMaTUUECKON CTaTUCTUKE, SKOJIOTUHU.

CrenyeT MOMHHTb, UTO JICKIIMOHHBII MaTepHal OTpaXxxaeT JIHIIb Hanbosee 3HAYMMBbIC HAyYHbIE I TEXHUYECKHE PEIICHHs, TI03TOMY,
JUISl IOHMMAaHMs MaTeprana HeoOX0UMMO o0palaThes K JINTEpaTypHbBIM HCTOYHUKAM ¢ 00J1ee TOJHBIM ONMCAaHUEM H3y4aeMOit
TeMbl. He ciemyeT orpaHnIuBaThCS OMHIM YaeOHBIM TIOCOOHEM, HIIH BEIONPATh CaMBIif COBpeMeHHBIH yaeOHuUK. [TonesHee
CPaBHMBATh YCTapEBIIHE TEXHOIOTHUCCKHE PEIIeHHs ¢ HanOouee 3(h(heKTHBHBIMH COBPEMEHHBIMH, OTCIICKHUBAS SBOTIOIUIO
TEXHUYECKOW U MHKEHEPHOU MBICIH. [ 3TUX LeNel cleayeT UCIoIb30BaTh Kak 0a30BYIO TUTEPATYPY, TaK U AOTIOIHUTEILHYIO,
yKa3zaHHbIE B paboueil mporpaMMe JUCLHUILUINHBL.

[Ipn monroTOBKE K MPAKTHUECKUM 3aHATHAM HEOOXOANMO ITOBTOPHUTE paHee MPOHICHHBIH JIEKIMOHHBIH MaTeprai U JOOIHUTD
€r0 CBEICHUAMHU U3 aKTyaIbHbIX HAa CETOJHSAIIHUM JEHb HCTOUHUKOB IEPUOJUUYECKOM N1€4aTH BEAYIUX B OTPACIIU KypHAJIOB,
Takux kak «Kokc u Xumusy, «bamkupckuii Hehrexumuueckui xypHam», «Ctanby, «Yroney, «Bectauk MI'TY». Ilpu Hamimamu,
TIOJIE3HO MCIOIB30BaTh HH(OPMAIMOHHBIC OIOJIICTEHH, BBIITYCKaeMbIC BEIYIIM HayIHO-HCCIICOBATEIBCKUM HHCTHTYTOM CTPaHBI
OI'VII BYXHWH (BocTouHBIH yriaeXuMHIUECKH HHCTUTYT, T. EkaTtepuuOypr), a Taxke cOOpHUKN pedepaTHBHBIX CTAaTEH, HaTEHTHI,
HaXOSIIUECs B OTKPBITOM JOCTYIIE.

PaccmatpuBast Kakyro-JIH00 TEXHOJIOTHUECKYIO IIEIIOUKY CIIEyeT MOMHUTB, YTO YCIEIIHO (DYHKIIMOHUPYIOIIAs TEXHOIOTHS Ha
OJTHOM 3aBOJIC MOXKET OKa3aThes He () (EKTUBHOM B yCIOBHAX Apyroro. OTcioa — He ObIBaeT eIMHCTBEHHO BEPHOTO U
YHUBEPCAIBHOTO TEXHUYECKOTo penreHns. ONTUMAaIbHOE JK€ PEHICHHE BO3MOXKHO TOJIBKO IIPH JETATbHOM U3YICHUN MHOXKECTBA
JUTEpaTypHBIX UCTOYHUKOB U MIPAKTHUECKUX BBIBOAOB. TakuM 00pa3oM TONIBKO MOHMMaHUE MpeIHa3HaueHHsI 1 00J1aCTH




MpPUMEHEHUsI KaXJJ0i TeXHOJIOTHH BEJIET K YCIEIHOMY OCBOCHHIO Kypca.

B 1es1om, IMCIUINIMHA COCTOUT HE TOJIBKO U3 ayAUTOPHON YaCTH, HO U BKIIFOYAET B CE0s CAMOCTOSTENBHYIO PaboTy CTYJCHTA,
TPU3BaHHYIO B TIEPBYIO OYepeb HAYINUTh CTYJCHTA paboTaTh C IUTEPaTypOi M IPOBOAUTE JIOTHYECKUIT aHAJIH3, IeNIaTh
006001meHus.

Ha camMonoaroToBKy BEIHOCSTCS CIEAYIOLINE TEMBI:

«HcTopHst U OCHOBHBIE JTAIlbl PA3BUTUSI KOKCOXUMHYECKON TEXHOIOTHI,

«CoBpeMeHHBIE HalpaBJICHIS Pa3BUTHS KOKCOXMMIYECKOH MPOMBIIIIEHHOCTH U aIlIapaToB KOKCOXMMHYECKHUX MPOHU3BOJICTBY.

Jlns ycremH ol caaun 3K3aMeHa U 3a4eTa IPH 3TOM He00X0JUMO 0OBbEANHNUTE CBEICHNUS, OIyIEHHbIE B X0/1¢ JICKIIMOHHBIX,
HNpPaKTUYECKUX 3aHATHHA M CAMOTIOATOTOBKH.

KypcoBoif poeKT sBiIseTCs 3aKII0YNTENBHBIM 3TalloM 00ydeHHs cTyaeHToB no pucuumiiHe [TnAX T u BeImonHSeTCS mocie
C/1a4d 3K3aMEHOB II0 KypCy.

KypcoBoe nmpoekTupoBaHUE UMEET CBOEH L1eNIbI0 00Yy4IUTh CTYJJEHTOB OCHOBAM TEXHOJIOTHYECKOTO H KOHCTPYKTHBHOI'O PacieToB
XMMHYECKOH aInmapaTypsl, a TAK)Ke PaclIMPUTh TEOPETHUECKHIE 3HAHUS CTYAECHTOB, IPHOOPECTH HABBIKH 10 PEIICHUIO HHXEHEPHBIX
3a7a4. BeImoHeHne KypcoBOTO MPOEKTa CITYKUT 0a30i IS KYPCOBBIX M AUIUIOMHBIX IIPOEKTOB IO CTICIHAIEHOCTH

B nporecce KypcoBOro IpoeKTUPOBAHUS CTYACHT JODKEH OBJIAETh METOANKON TEXHUKO-YKOHOMUYECKOT0 000CHOBAHUS U
BBIOOpA TUIIOBOH anmapaTypsl, TEOpPUEN U NPAKTUKON BBIIIOIHEHUS PACYETOB U MIPOEKTUPOBAHUS aNNapaToB.

TeMoit KypcoBOTo IpOEKTa SIBISETCS pacdeT W IPOSKTHPOBAHUE THIIOBOW XUMUYECKOH anmapaTypsl, HallpuMep, BEITApHBIX
YCTaHOBOK, CYIIHIIBHBIX alllapaToB, MACCOOOMEHHBIX KOJIOHH. Tema ImpoekTa JOoJDKHA MIPEeAyCMaTPUBATh PAacUETHI IO HECKOJIBKUM
BaKHEHIIIUM pazjenaM Kypca, BKIoUas THAPaBINUECKUe, TEIUIOBbIE pacyeThl H PAcUeThl IO TEMI0-MacCOOMEHY.

Ha ocHOBaHMU pacyeToB CTYI€HTOM ONPEEISAIOTCS OCHOBHBIE PEXKUMHBIE TAPaMETPhl U FEOMETPUUECKUE XaPAKTEPUCTHKU
ammapaTta. 3aTeM BBIIONHAIOTCSA 3CKU3BI allapara, IpopadaTeBaeTCsl KOMITOHOBKA M BOSMOXKHBIE BAPHAHTHI PACIIONIOKEHHS Y3II0B.
Iocne BeIOOpa ONTUMATBFHOTO BapHaHTa KOHCTPYKIIMH CTYICHT IPUCTYIAET K pa3paboTKe depTexked anmapara.

Pe3ynbratsl pacuera BMecTe ¢ rpadukaMu, pUCyHKaMH 1 HEOOXOIMMBIMU BCIIOMOTaTeIbHBIMU MaTepHaiaMi 0QOPMIISIIOTCS B BUZIE
TIOSICHUTEIIBHOMN 3aITUCKH.

O0BeM pacyeTHO-ITOSICHUTEIBHON 3aIUCKH cocTaBisteT 30-35 MHCTOB PyKOMUCHOTO TEKCTA.

B 11e110M KypcoBOi IPOEKT JOJKEH MPEACTABIATh COO0M 3aKOHUCHHYIO MPOEKTHYIO pa3paboTKy YCTaHOBKH. 3a pe3yabTaThl
pac4yeToB OTBETCTBEHHOCTh HECET CTY/AEHT — aBTOp MpoekTa. IIpenogaBaTens — pyKoBOAUTENb NPOEKTa — HAIIPABIIET paboTy
CTYICHTa, 0OecIieunBaeT CUCTeMAaTHIEeCKIe KOHCYIBTAINN, Ha KOTOPHIX CTYJCHT MOJIydaeT OTBETHI Ha BCE BOSHUKAOIINE Y HETO
BOIIPOCHI U PEKOMEHIAIIMH 110 OCHOBHBIM pPa3fielaM pa3padaTbIBaeMOro MpOeKTa.

3aKOHYCHHBIH U TIOJTHOCTHIO O(OPMIICHHBIH IIPOEKT CAAaeTcsl Ha MPOBEPKY npenojasatento. [locie npoBepky 1 BHECEHHS
WCTIPaBJICHHUH MPOBOIMTCS 3aIIUTa poekTa. OIEHUBACTCS KYPCOBOH IMPOEKT C yIETOM KadyecTBa BHIITOIHEHHS, YPOBHS 3aIIUTHI U
CTEIEH! CaMOCTOSATEIBHOCTH IIPH paboTe.

I'paduueckas yacTh MpoeKTa COCTOUT U3 UepTeKel Ha nucTax opmara Al.

IIpu BBIMOTHEHNM PACUETHBIX 3a/1a4 M PEIIEHUH 3a7]a4 KypCOBOIO IPOEKTUPOBAHUS

OCHOBHOE coziep KaHHe MTOSICHUTEIIFHOM 3aIIMCKHU OTpeersieTcs 3alaHieM Ha KypcoBoi ITpoekT. O0beM MOSCHUTETBHON 3aINCKH
JomxkeH ObITh He MeHee 30...40 cTpaHuI pyKonmucHOro Tekcta. CTpaHUIIbI 3aIIICKU HyMEPYIOTCS, BKJIFOYAask CTPAHUIBI C PUCYHKAMH
¥ tabnunaMu. Ha TUTYIIBHOM JIMCTE HOMEp CTPaHHMIIBI HEe YKa3bIBaeTCsl.

BHe 3aBHCHMOCTH OT TeMBI pacUeTHO-TIOSICHUTENBHAS 3alACKa JOJDKHA COJEepKaTh: - TUTYIBHBIN JIUCT;

- 3a7aHUe Ha MPOCKTHPOBAHUE;

- OTJIaBIICHHE;

- BBEJICHUE;

- OIMCAHNE TEXHOJOTWYECKOH CXEMBI YCTaHOBKH;

- OCHOBHBIC CBOHMCTBA pabO4MX Cpex;

- PacyeTHYI0 4acTh, BKJIIOYAIOIIYI0 TEXHOJIOIMYECKHE PacueThl U BRIOOP 060pyd0OBaHUS;
- 3aKJII0YEHHE;

- CIHMCOK HCIIOIBb30BAaHHOMN JIUTEPaTypBI.

Bo BBezieHNH yKa3bIBAaIOTCA CYIIHOCTh, 3HAUCHUE U 00J1aCTU IPUMEHEHHUs paccMaTpuBaeMoro npouecca. Heobxoaumo takxke
HPHBECTH CPAaBHUTEIBbHYIO XapaKTEPUCTUKY AIIapaToB JUIS €ro OCYIIECTBICHH 1 000CHOBATh BBIOOP KOHCTPYKIIMM OCHOBHOTO
anmapara.

IIpu onucaHny TEXHOIOTHYECKON CXEMBI CIeAyeT POAHATH3HPOBATh Pa3INYHbIC €¢ BApHAHTHI, O3BOJISIOLIHIE
UHTEHCU(DUIIUPOBATh OCHOBHOI Mpoliecc ¥ MOBBICHTh TEXHUKO-I)KOHOMHUUECKHE Moka3zaTenu. Heo6xoanMo Takxke yuUThIBaTh
TpeOOBaHMsI OXPaHbI OKPYKAIOIIEH CpeIbl.

B ycnoBusx pocTta MacmTaboB MPOMBIIUICHHOTO IPOM3BOACTBA OXPaHa OKPYXKAIOIIEH CpeIbl CcTana OAHON U3 BaKHEHIIINX
npoGIieM COBPEMEHHOCTH, B PELIEHHH KOTOPBIX 3HaYUTEIbHAs POJIb IPUHAUISKUT MpoLieccaM U anmapaTaM XUMUYeCKOoi
TEXHOJIOTHH KaK IIPH pa3pabOTKe HOBBIX MaJIOOTXOJHBIX IPOU3BOJICTB, TAK M IIPH pa3pabOTKe METOJOB OUYUCTKU CTOYHBIX BOJ U
Ta30BBIX BEIOPOCOB. DTO TOCTHTAETCS OJJHOBPEMEHHO HECKOIBKUMH ITYTAMH: KOMIUIEKCHOE FCIIOIb30BAHUE CHIPBS, 3aMKHYTHIE
BOJJOOOOPOTHBIE IIUKIIBI, CEIEKTUBHOCTB TPOIIECCa, ONTUMM3AIIHS eT0 PEKUMa, 3aMEHA OTJETBHBIX CTaIUil IPOIIECCOB Ha
JKOJIOrn4ecku Gonee ynucTele. TexHoIOrn4eckas cxema JI0KHA OKa3blBaTh BO3MOXKHO MEHbIIIEE OTPUIATENIbHOE BO3IEHCTBUE Ha
TPUPOTHBIE SKOCHCTEMBI, U ITPH IPOBEICHUH PACCMATPHBAEMOTO TEXHOJIOTMIECKOT0 ITPoIiecca TOKHBI OBITh CBEICHBI K
MHUHHMYMY BBEIOPOCHI B aTMoc(hepy U Tuapocdepy.

OO60cHOBaHHBIN OKOHYATEIbHBIN BAPUAHT TEXHOJIOTUYECKOIT CXEMBI ClleyeT OmucaTh KOHKpeTHO. JlomkHa ObITh IpHBEAEHA
NPUHLUNKAIBHASA CXEMA YCTAHOBKHU C YKa3aHUEM MO3ULUI (HoMepoB anmnapaToB). Ha cxeme yka3pIBaroTcsi HalpaBIIeHHs IOTOKOB,
3HAYEHHS MX PACXOJIOB, TEMITEpaTyp, KOHIIEHTPALMH U JPYTUX IapaMeTpoB.

B cBozKe OCHOBHBIX CBOHCTB paboumX Cpel HOJKHBI OBITh IPUBEICHBI XUMHIECKUE (POPMYIIBI COSTHHEHUH, MOJISPHBIE MACCHI,
(PM3MKO-XMMHYECKHE U TEPMOJUHAMIYECKHE JAHHbIE, UX 3aBUCUMOCTH OT TEMIIEPaTyphl U cocTasa. st onpeeneHus 3Tux
JAHHBIX TIOJIB3YIOTCS CIIPaBOYHOM nTepatypoit. Ecim HeoOXo1iMble 3HaYEeHHS TOTO MITH HHOTO CBOHCTBA HAXOATCS 3a MpeesiaMu
MPEICTaBICHHOTO B CIIPABOYHBIX MaTepHajiax JHana3oHa U3MEHEHUs (PU3MUECKUX YCIOBHUH (TeMIeparyp, NaBlIeHNU,
KOHIIEHTpAIIHif), TO ClleAyeT IPHUOETHYTh K MeTogaM 3KcTpanonsuu. [Tpu oTcyTcTBIM cBeeHHH MOKHO BOCIIOIb30BAThCS




nogobueM GU3NKO-XUMHUYECKUX CBOMCTB, IPAaBUIOM JIMHEHHOCTH XUMUKO-TEXHOIOTHYECKUX (DYHKIMI U APYTUMHU PACUETHBIMU
Mmeroznamu. Tak, A1 HAX0XKICHHUS AMHAMUYECKOr0 KO3 (QHUIIMEHTA BSI3KOCTH KUAKOCTH 110 ANHAMUYECKOMY KO3 PUIIMEHTY
BSA3KOCTH TAJIOHHOTO BEIIECTBA MOXKET OBITh MPUMEHEHO TPABIIIO TMHEHHOCTH, yeTaHoBieHHoe K. @. [TanoBem. [1pu
OTCYTCTBHH 3KCIEPUMEHTAIBHBIX JAHHBIX, HAIPHMeEP, KO3()(OUIUCHT TEIIOIPOBOJHOCTH KHIKOCTH MOXKHO PACCUHUTATH 110
SMIOUPHYECKON OopMyJe, IPeACTaBICHHOMN B CIIEAYIOLIEM UCTOUHUKE:

1) aBnos, K. ®. [Ipumeps! 1 3a1a4u O Kypcy IPOLECCOB U aNIapaToB XMMHUIECKOH TEXHOJIOTHH: yuel. mocodue aist By30B / K.
®. INaBnos, I1. I'. Pomankos, A. A. Hockos. - M.: Anesnac, 2005. - 576 c.

OKOHYATeTBHO CBEIECHHS O CBOIcTBaX pabodnx cpex HeoOXOUMO IPEACTaBUTh B BUIE TaOIUI] MK rPpaHKOB.

B TexHONmornueckux pacuerax MmyTeM COCTaBICHUS yPaBHEHUH MaTepUaIbHOTO ¥ TEIIOBOTO OAJIaHCOB ONPEACIISIIOT PACXObI,
COCTaBBI ¥ TEMIIEPATYPHI TIOJTy9aeMBIX ITPOIYKTOB, TEIUIOBBIC HATPY3KH alllapaToB, PACXOBI TEINIOHOCHUTEIICH — TPEIOIIero napa,
OXJIQKAAIOIIEH BOABI. 3amadeil 3Toro pasjena IpOeKTa SBISCTCS pacdeT OCHOBHBIX Pa3MEpOB alllapaToB (JHaMeTpa, BBICOTHI,
MOBEPXHOCTH TeIIonepeaayun u T.1.). Ha ocHoBaHNM aHann3a TUTEpaTypHBIX JaHHBIX BEIOMPAETCS METOUKA pacueTa pa3MepoB
anmaparoB. [1o ypaBHEHHUSIM TEII0- 1 MAaCCONEPEaul PACCUNTHIBAIOT OCHOBHBIC pa3Mephl allapaToB U 3aTeM BEIOHPAIOT
CTaHAApTHEIE. B 3TOT ke pa3zmern BKIIIOYAIOTCs THAPABINIECKIE pacyeThl anmnapaTtoB. KpoMe 0CHOBHBIX anmaparoB B YCTAHOBKY
BXOJUT BCIIOMOTATeIbHOE 000PYJOBaHUE: HACOCHI, BEHTUIATOPHI, Ta30JyBKH, BAKYyM-HAacOCHI U T.1I. BcroMmorarensHoe
00opyoBaHUE MTOJOUPAIOT 10 HOpMaILsIM, KaTtanoram mwii 'OCTam ¢ y4eToM KOHKPETHBIX YCIIOBHH ero paGoThl.

3aKOHYMB PacUETHYIO YaCTh IPOEKTA, CTYACHT B 3aKIIIOUCHUE U3JIaracT OCHOBHEIE PE3YJIbTAaTHI BEITOIHEHHON PabOTHI U JaeT
aHaJIM3 TOyIEHHBIX PE3yIbTaTOB.

B cniucke nuTeparypsl NepedUCISIOTCS U T€ HCTOYHUKHU, Ha KOTOPBIE UMEIOTCS CChIIKH B PaCUETHO-NIOSICHUTENBHOM 3aIHCKe.
CBeneHus O IUTEPaTypHOM UCTOYHHKE JOJDKHBI BKIIIOYATh: II0JHOE Ha3BaHUE, (JaMHUIIMIO U HHHUIHAIIB aBTOPa, MECTO M3/IaHMU,
HaMMEHOBaHHE M3aTeNILCTBA, TOJ M3IaHMs, YHCIIO CTPAHUIL. Bce Mcnonb30BaHHbIe HCTOYHUKHI ITPUBOJISTCS B CIIUCKE B ITOPSIIKE
YIOMHHAHHS HX B TEKCTE U 3aMHCHIBAIOT CIIEIYIOIUM 00pa3oM:

1. Kacatkun, A. I'. OcHOBHBIE TIPOIIECCHI M AMapaThl XUMUYECKOW TEXHOJOTHU: YIeOHUK I By30B. — M.: AnbsiHc, 2005.
—-753c.

2. IMaBnos, K. ®. IIpumeps! 1 3agaun IO Kypcy MPOIECCOB M aNlapaToB XUMHYECKOH TEXHOJOTHH: y4ed. mocobue s
By30B / K. @. I1aBnos, I1. I'. Pomankos, A. A. Hockos. - M.: Anesiac, 2005. - 576 c.

3. OCHOBHBIE TIPOIIECCHI U alIapaThl XMMUYECcKoil TexHomoruu : I[locobue mo xypcoBoMy npoektuposanuto /Ilox pen.

0.1 AprtHepekoro.— M.:Xumus, 1991.-272 c¢. PacuerHo-TosICHUTENBHAS 3aACKa OOPMIISETCS Ha CTAHAAPTHBIX JINCTaX OymMaru
topmaTa A4 (210x297mm). Ha xaxgom IHCTe OCTaBISAIOTCA MO ciaeBa He MeHee 30 My, cripaBa He MeHee 20 mM. CokparieHus
CJIOB B TEKCTE HE JIOIYCKatoTCsl. TepMUHOIIOTHS OJKHA COOTBETCTBOBAThH OOIEIIPHHATON B HAYYHO-TEXHUUECKOH JIMTEpaType.
Pacuers B 3anmucke TODKHBI COPOBOXKIATHCS MOSCHEHUAMHE. Bee pacueTHbIe (hOpMyITEI IPHUBOASATCS CHadaa B 00IIeM BUIE,
HYMEpYIOTCs, 3aTeM JIaeTCsl HAaNMCHOBAaHIE 0003HAYECHIH 1 YKa3BIBAIOTCS Pa3MEPHOCTH BCEX BXOAIINX B (DOPMYITy BETHIHH.
YucieHHble 3HaYEeHHs BEJIMYMH B ()OPMYITy TOJCTABIAIOT B TOM MOPSAKE, B KAKOM OHH B HEH 3alUCaHbl, M IIPUBOASAT PE3yJIbTaT
pacuera. Bee pacuers! TOIKHBI OBITH BBIIIOIHEHBI B ME&XAyHapogHOH cucteme equnul CH.
PacuerHO-TIOsICHUTENBHAS 3aIMCKa JOJDKHA OBITH CHaO)KeHa He0OXOMMBIMH TpadukamMu, cXxeMaMu, 3cKn3amMu. Bee mmmroctparmn
UMEHYIOTCSI pPUCYHKaMU. PHCYHOK HyMepyYIOT U pacIoaraioT MOCIe CCBUIKM Ha HEro. B TekcTe 3amucky yKa3bIBatOTCS CCBUIKM Ha
UCIIOJIb30BaHHYIO JINTEPATYPY AJIsL SMINPUUECKUX GOpMYI, GU3NUECKNX KOHCTAHT U APYTUX CIPaBOYHBIX AaHHBIX. CCBUIKM Ha
JMTEpaTypHBIC HCTOYHHUKH JIAIOT B KBaJIPATHBIX CKOOKaX, yKa3bIBasi HOMEp JTAHHOTO HCTOYHHKA B CITUCKE JINTEPATYPHI.
I'padmueckas yacTs MPOEKTa COCTOUT U3 UepTeka OCHOBHOTO ammapara. OdopmMiieHne rpaduaeckoi 9acTH MIPOeKTa JOIKHO
cooTBeTcTBOBaTh TpeOboBaHusiM ECK/I, nmpenbsBiisieMbIM K BBIOJIHEHHIO TEXHUYECKOTO ITPOEKTA.
Ha uepreske 10IKHBI OBITh JAAHBI TJIaBHBIN BUJL allllapaTa B CEYCHUH 110 BEPTUKAIBHON OCH, BUI CBEPXY (€cin He0OX0UMO),
pa3pes3sl U CEUCHUs], JAIOIIUE TIOJTHOE IIPEICTaBICHIE 00 YCTPOHCTBE JAHHOTO amlapara, a TAKXKE OCHOBHBIC Y37IbI, KOTOpBIE Ha
TJIABHOM BHJIC HE yAaeTcsl n300pa3uTh 4eTko. [ 1aBHBII BUA anmapara BEIUCPUUBAIOT TOJIBKO B pabodeM MOI0KEHUH U
pacroararoT ero BJOJIb OOJIbIIEH CTOPOHBI IMcTa. Ha ocTanbHOI 4acTy ncTa paciosaratoT Apyrue BUbl, CEUCHUsI, pa3pessbl.
Pexomenmyercst oOmmii BU anmapaTa BEIYEpIUBATh B HANOOIBIIEM U3 MAacIITA00B C MPUMEHEHHEM TP HEOOXOIMMOCTH pa3pbiBa
U300pakeHNsI.




