HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 21 efiepaviBHde rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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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
[Tpodums XUMHYecKask TEXHOJIOTHsI IPHPOIHBIX SHEPTOHOCHUTENEH U YIIIepOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM YHCJIC: 9K3aMeH 5, 4
ayJUTOPHBIC 3aHSITHS 125 KYPCOBOH MPOCKT 5
caMoCTOsITeNbHAs paboTa 109
4acoB Ha KOHTPOJIb 54

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 42.2) 5@3.1)
Kypee>) Uroro
Henens 20 19
Bun zanaruii vion | pn | vio | pom | vim | Pon
Jlexmn 38 (38 |17 |17 |55 |55
JlabopaTopHsbie 17 117 |17 (17
IIpakTuyeckue 19 (19 |34 (34 |53 |53
Uroro ayx. 57 |57 |68 |68 |125 (125
Konrakrhas pabora 57 |57 |68 |68 |125 (125
Cam. pabota 60 |60 |49 |49 |109 |109
B ToMm uncne cam. 32 43
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27 [54 [54
HUroro 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 texHomnorus, 18.03.01 25 XumTexnonorus IIplIOuYM.plx Xumudeckast TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 25.12.2024, nporoxoi Ne 58

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 25.12.2024, nporokon Ne 58

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

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus k.1.H. [lIBanésa A.B.



1. HEJIX OCBOEHUA

1.1 | oBTameTs ocHOBaMH pacuéra M BBIOOpa 00IIe3aBOACKON XUMUIECKOH anmmapaTypsl

1.2

1.3 | 3amaun:

1.4 -U3Y4YUTH TCOPCTUICCKUC OCHOBBI (I)I/ISI/I‘-ICCKI/IX IpoHecCoOB, MPOTCKAIOIINX B OCHOBHBIX allllapaTax, IPpUMCHACMBIX B
XUMHYECKOU TEXHOJIOTHH

1.5 -pacCMOTPETh TUIIOBBIC paC‘IéTBI TIPOIIECCOB U armapaToB XUMHYCCKOH TEXHOJOTHU

1.6 | -M03HAKOMUTHCS C KOHCTPYKIIUAMHU OCHOBHBIX alllapaToB, IPUMCHSACMbBIX B XUMHYECKON TEXHOJIOTHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 TemnorexHuka

2.1.2 | dusuka

2.1.3 |HaueprartensHas reoMeTpHs U WHXKCHEpHas rpaduka

2.1.4 |MaremaTuka

2.1.5 |Hudopmaruka

2.1.6 | Xumus
2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHME JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTByLIee:

2.2.1 [Ipou3BOACTBEHHBIN MEHEIPKMEHT

2.2.2 | YnpaBieHue NpoeKTaMu

2.2.3 | CucremMa dKOJOrHYEeCKOro MeHEKMEHTA

2.2.4 |IloaroroBka K IMpoIeAype 3alIUThI M 3alIUTa BHITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.5 |KypcoBas Hay4HO-HCCIIEIOBATENbCKas paboTa

2.2.6 XuUMHYECKasi TEXHOJIOTUS TOIUIMBA U YIIIEPOAHBIX MaTEPpUAIOB

2.2.7 Cucrembl YiipaBJICHHUA XUMUKO-TEXHOJIOTMYCCKUMHU ITpoLecCaMu

2.2.8 | H3Bnedenue u nepepaboTKa XUMUYECKUX MPOIYKTOB KOKCOBAHUS

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-5: Cnioco0eH ocylecTBJISITh IKCIIePUMEHTAIbHbIE HCCIeJ0BAHNSA U UCTIBITAHUSA MO 32JJaHHOH MeTOUKe, IPOBOIUTH
HA0JII0/IeHUs U U3MePEeHUsI € Y4eTOM TPeOOBAHMIA TeEXHUKH 0€30MaCHOCTH, 00padaThIBAaTh U HHTEPNPETUPOBATH
JKCIepUMEHTAIbHBIE TaHHbIE, IPHMEHSATh 3HAHHE YKOHOMUYECKHX, OPTAHU3AMUOHHBIX 1 YIPaBJIEeHYECKHAX BONPOCOB,
TaKMX KaK: ypaBjieHHe MPOeKTAMU, PUCKAMH M N3MEeHEeHUsIMH

3HaTh:

OIIK-5-31 ocHOBHBIE KOHCTPYKIIUH HACOCOB

OIIK-5-32 ocHOBHBIE KOHCTPYKIIMHU TEITIOOOMEHHNKOB

OIIK-5-33 ocHOBHbBIE KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIPOBOIOB

OIIK-5-34 TeopeTnueckre OCHOBBI pacuéTa MPOLIECCOB, IPOUCXOAALIMX Ha XUMHUUECKOM IIPOU3BOACTBE

YMmerb:

OIIK-5-Y1 paccuuTaTs THAPABIMYECKOE CONPOTHBICHHE TPYOOIIPOBO/Ia IS IePeKavMBaHI )KUAKOCTH U Ta3a

OIIK-5-Y2 nogo6patk Hacoc, UCXO/I U3 UMEIOIIErocs TPYOOIIpoBoia

OIIK-5-Y3 monobpats cTaHAAPTHBIHN TEIIOOOMEHHHUK

Baagern:

OIIK-5-B1 naBbeixamu 3d MogenupoBaHus TpyOOIIPOBOJHOM ceTH

OIIK-5-B2 naBbikamu 3d MoaeIMpOBaHUs TEILIOOOMEHHON ammaparyphbl




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paznea 1. 'mapasianka

1.1 Bgenenue. Llenu u 3anaun 4 2 OIIK-5-34 JIT.1JI1.2
Kypca, ero MecTo B CUCTEME JI1.6J12.1
MMOATOTOBKHU J12.2J13.1
nHxeHepoB /JIex/ 2132253 54

1.2 [TnotHocTs. [TnoTHOCTH 4 2 OIIK-5-34 JI1.4
BenecTBa B Touke. [ToHsTHE JI1.5J12.1J13.
0 cuJIe BSI3KOCTHU. Bs3KOCTB. 4J13.6
Enunaniber usmepeHus 91
BS3KOCTH. 3aBUCUMOCTh
TUIOTHOCTHU M BA3KOCTH OT
CHIIBI TeMIiepaTypel. /JIex/

1.3 YpaBHeHHE HEPa3PBIBHOCTH U 4 4 OIIK-5-31 J.1
pacxona. [Tonsitie 06 OIIK-5-33 JI1.2J12.1
00BEMHOM, MacCCOBOM OIIK-5-34 JI2.2J13.1
pacxonax. DKBUBAJICHTHBII OIIK-5-V1 JI3.5 JI3.6
JIUaMeTp OIIK-5-Y2 D152 53 54
Tpybomnposona. /JIex/

1.4 BriBos ocHOBHOTO 4 4 OIIK-5-31 JI1.2 J11.4
YpaBHEHUSI TUAPOCTATUKU Ha OIIK-5-33 JI1.5J13.4
OCHOBE PACCMOTPEHUSI CUII, OIIK-5-34 JI3.5J13.6
JIEHCTBYIOUINX Ha OIIK-5-Y1 21
0eCKOHEYHO MaJIblil 00BEM OIIK-5-Y2
JKHJIKOCTH WITH Ta3a. /Jlex/ OIIK-5-V3

1.5 [IpumeHeHne 0OCHOBHOTO 4 2 OIIK-5-31 JI1.1J11.4
YpaBHEHUS TUAPOCTATUKU. OIIK-5-33 JI1.5713.4
Masnomerp. I'unpozatsop i OIIK-5-34 JI3.5J13.6
pasneneHus AByX OIIK-5-V1 21
HECMEIINBAOIINXCS OIIK-5-Y2
skuakocted. M3mepenus OIIK-5-Y3
YPOBHS )KUIKOCTH B
3aKpBITON EMKOCTH.

Enunanne: nsmepenus
nasnenns. /Jlex/

1.6 Omneit Pelinonbaca. Pexxum 4 4 OIIK-5-31 JIT.1J11.2 P2
JIBHKEHHSI JKUAKOCTH. OIIK-5-33 JI1.3J13.2
Kpurepuii Peitnonsca. /TIp/ OIIK-5-34 JI3.3J13.4

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

1.7 BoiBoa ypaBHenust beprymiu 4 4 OIIK-5-31 J.1
Ha OCHOBE PaCCMOTPEHUS OIIK-5-33 JI1.2J12.1
CHJI, IEMUCTBYIOIIMX HA OIIK-5-34 JI2.2J13.1
06ecKOHEeYHO MaJblil 00BEM OIIK-5-Y1 J3.2
XKHUJIKOCTH WJIM ra3a. BeiBog OIIK-5-Y2 212233 54
ypaBHeHus bepHymiu u3
paccMOTpEHus 3aKOHa
coxpaHeHus dHeprum. /JIek/

1.8 [IpumeHenue ypaBHEeHUS 4 2 OIIK-5-31 J.1
Bbepuymmu. Tpy6xka ITuto. OIIK-5-33 JI1.2J12.1
Pacxomnas maii0a. OIIK-5-34 JI2.2J13.1
KondyzopHo-nuddyszopHoe OIIK-5-Y1 JI3.2 JI3.3
yCTpoOiicTBO, paboTa OIIK-5-Y2 JI3.4
mynseepusaropa. Cormio OIIK-5-Y3 012233 54
JlaBans. /Jlex/

1.9 [Ipumenenue ypaBHeHUS 4 4 OIIK-5-31 J.1 KM3
Bepnymnu. Ypasuenne Hapcu OIIK-5-33 JI1.2J12.1
-Baiicbaxa. ConmpoTHuBIeHUS OIIK-5-34 JI2.2J13.1
TpyOONpOBOIa HA TUHEHHOM OIIK-5-Y1 JI3.2J13.3
yuacTtke. MecTHbIe OIIK-5-B2

compotuBneHus. /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 28 OIIK-5-31 JI1.1J11.4 P4
(BUIEOOTBETOB U OIIK-5-32 JI1.5713.4
BUICOKOHCIIEKTOB) MO TEMaM OIIK-5-33 JI3.6
nexuid. /Cp/ OIIK-5-V1 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 JI1.5J12.1
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 O0beM yacoB 24 KM3
CaMOCTOSTEIBHON paboTHI Ha
noarotoBky k KM /Cp/

2.2 O0BeM gacoB 8 P2
CaMOCTOSITENILHOM paboThI Ha
moaroToBky k BP /Cp/

Pa3gen 3. TennoBble
Mpouecchl
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 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
J3.6
21323354
33 [Tepenaua Tera 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 4 OI1K-5-32 JI1.2J12.1
KOHBEKLIMEH. YpaBHEHHE OIIK-5-34 JI2.2J13.3
KOHBEKTUBHOT'O 213253 54
TemooOMeHa.
KpureprnanbHbie ypaBHEHUS.
Koa¢pdummerT Temnooraaun.
CBs3b K03 Purrenta
TEIJIO0T/IA4H C
K03 pUImeHTOM
Temulonepeaayn. Temnnosele
3arpsisHeHust. /JIex/
3.5 [Tepenaua Tera 3 OIIK-5-32 J.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
U3IIydeHne IBYX Tell. /Jlex/ 22
3.6 3anuce BUAEOOTBETOB U 1 OIIK-5-32 J1.4 KM4
BUJICOKOHCIIEKTOB 110 TEMaM OI1K-5-34 JI1.5J13.3
JIEKIUH ¥ TIPAaKTUYECKUX OIIK-5-B2 21
3ansTid. /Cp/
3.7 [Moctpoenune 3d moxenu 5 OIIK-5-B2 Pl
TeI1000MeHHHKa, 215233 D4
PacCYNTaHHOTO B XOJIE
KypcoBoii paboTsl /Cp/
3.8 Pemenue 3anau no remam 34 OIIK-5-32 JIT.1JI1.2 KM2 P3
JIEKIIMOHHBIX 3aHATHH. OI1K-5-34 JI1.3 J11.4
PaccMoTpenme aHamoruuHbIX OIIK-5-Y3 JI1.5J12.1
3a/1a4, COCTABJISIFOIINX OIIK-5-B2 2.2
KypcoBoi nmpoekT. Pacuér JI2.4J13.1
KYpCOBOTO ITPOCKTa B JI3.2J13.3
TabmaHOM Tporieccope. /I1p/ JI3.4J13.5
J3.6
21323354
3.9 Ornpenenenue 00bEMHON U 2 OI1K-5-34 JIT.1 JI1.2 P7
MaccoBol ckopocTtei /J1ab/ OIIK-5-V1 JI1.3J12.3
3.10 | Ompenenenue pexuma 2 OIIK-5-33 J.3 P8
IBIOKEHHS xuakoctH /J1ab/ OIIK-5-34
OIIK-5-V1
3.11 [TuppaBnuyeckue 5 OI1K-5-34 J1.3 P9
COIIPOTHBIICHUS OIIK-5-Y1
TpybomnpoBosa /J1ab/
3.12 | Cusarne XapaKTepUCTHK 4 OIIK-5-31 J1.3 P10
Hacoca. /J1ab/ OIIK-5-Y2
3.13 | BuusHue pa3znu4HbIX 2 OIIK-5-32 J.3 P11
(hakTOpOB Ha Mmporecc OIIK-5-Y3
temnonepenaun /J1a6/
3.14 | OcobenHoctu pacuéra u 2 OIIK-5-31 J1.3 P12
paboThl BEHTHIATOPOB /J1ab/ OIIK-5-Y2




Pa3nen 4. IloaroroBka k
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam

4.1 O0BeM uacoB 5 14 KM4
CaMOCTOSTENBHON paboThI Ha
noarotoBky kK KM /Cp/

4.2 O0BeM gacoB 5 29 P9
CaMOCTOSITEIbHON paboTHI HA
noArotoBky k BP /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon KonTtponsnoe Tposepsiemere
KM MepOTpUATHE HHIIMKATOPBL Bomnpocs! 11 moAroToBKH
KOMITETEHLIUH
KM1 Ok3ameH 1 (ycTHO) OIIK-5-31;0IIK-5- | 1. MarepHanbHbIil OamaHC IBIDKCHUS KHIKOCTH TI0

33;0I1K-5-Y 1;0IIK- | TpybonpoBoay C pa3InYHbIM CEUCHHEM U MPUHIIMIT HEPa3phIBHOCTH

5-V2 MIOTOKa.
2. Juddepenimansaeie ypaBHEHHST paBHOBecHs Diiepa.
OCHOBHOE ypaBHEHUE THIPOCTATHKH, €T0 IPUMEHCHUE B pacyeTax.
3. IMpuHuun paboTsl XKKUAKOCTHOrO MaHoMeTpa. ITokazaHus
MaHOMeTpa IPH Ieperaie JaBJIeHUs B OAHY aTMocdepy st pTYTHOTO
1 BOJITHOTO CTOJIOOB.
4. [Tpuniun paboThl THUAPABINYECKOTO MPEcca, UCXOs OCHOBE
YPaBHEHUS THJPOCTATUKH
5. [ToHsiTHE O BA3KOCTH JKUIKOCTHU. Y pPaBHEHUE CBSI3U CHIIBI
BSI3KOCTHOTO TPEHHUS, BI3KOCTH CPEbl, IIOIAaAN KOHTAKTa U IpaJlUeHTa
CKOpOCTHU
6. [TonsiTHE 0 HHPIOTOHOBCKUX M HEHBIOTOHOBCKHE JKHIKOCTSIX.
7. BeBon muddepeHnnanbHOTO ypaBHEHHS IBIDKSHUS Diepa.
8. BriBog u3 nuddepeHnuanbHOro ypaBHEHUS JBIDKEHUS
Diinepa ypaBHeHus bepHyim.
9. INonusll runpoarHaMuUYecKui Hanop. M3mepeHue pacxonos
U CKOPOCTEW ABMXKEHUS KUIKOCTEH U ra3oB.
10. ITpuHuMD AefcTBUS MyNbBEPU3aTOPA HA OCHOBE YPABHEHUS
bepuymnnu.
11. Vpasuenus Hasbe-Crokca.
12. Pexxumel nBuxenus xuakoctu. OnelT Pelinonbaca.
Kpurepuii nonobus Pelinonbca.
13. INonuslil runpoarHamMuuecKuil Hanop. M3mepeHue pacxonos
U CKOPOCTEW JABMXKEHUS KUIKOCTEH U ra3oB.
14. Kpurepun runpogunamuueckoro nogodus. O6o01eHHOe
KPHUTEPHATBHOE YPaBHEHUE THAPOINHAMUKH.
15. 3aK0H CONPOTHBICHUS MPU JBIXKECHIH OJHO(A3HOTO ITOTOKA.
Ypasuenue Jlapcu-Beiic6axa.
16. KoaddunnenT nuHeHHOro TpeHHs KUIKOCTH WIIH Ta3a o
CTEHKH TpyOonpoBoaa. CBs3b K03 GHUIHUEHT THHESHHOTO TPESHHS
17. VYpasaenne KonsOpyka u Vaiita. MecTHbIE COIPOTHBICHUS.
18. Meroauka pacueTa THAPABINYECKUX COMPOTUBICHUIT
TpyOOIIPOBOIOB JUTS TPAHCIIOPTA XKHUIKOCTEH 1 ra3os.
19. Konctpyknuu Hacocos
20. VYpaBHeHHE AJIS OMKMCaHUE MOJHOTO HANopa, pa3BUBAEMOTO
HAaCOCOM.
21. Knp Hacoca, MOLTHOCTB 3JIEKTPUYECKOrO JBUraTels HAcoca.
22. Meroauka BIOOpa Hacoca B 3aBHCUMOCTH OT
THIPABINYECKOTO COMPOTUBIIEHUS CETH.




KM2

Dk3ameH 2 (ycTHO)

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

1) Tums! TemnooOMeHHbIX anmmaparoB. HazBanue, Tumosas
KOHCTPYKIIMSI, ABMKEHHE TETUIOHOCHTEIS;
2) OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI KOXKYXOTPyO4aToro

TemI000MEHHUKA: TPyOHAas penéTka, TpyOHas Ieperopoxa,
KperieHHne TpyO, TEIIOBOI KOMIIEHCATOP, YUCIIO XOJ0B, YUCIIO
HEPEropoIoK. ;

3) HarmpaBnenue nBukeHUs! TEJIOHOCUTENICH B
TenI000MeHHUKE. JJOCTOMHCTBA M HEJOCTATKH;

4) JlaTb KpaTKyl0 XapaKTepUCTUKY OCHOBOIIOJIAraloLINM
croco0a Iepeauy Tera;

5) Meroauka pacuéra TEIIIOOOMEHHON ammaparypsl;

6) TenoBoii 6anaHc NPOUCXOASIIETO B TEIUIOOOMEHHON
anmaparype npoliecca TerIonepeaadHy;

7) OCHOBHOE ypaBHEHHE TEIUIONEpeadyn U BXOJSIIINE B HETO
(u3nuecKue BeTUUUHEL

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

9) IlonATue 0 TemMnepaTypHOM IIOJIE€ U TEMIIEPATypPHOM
rpagueHTe rpaauente. [Ipusectu npumep;

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

11) Koa¢h¢duuneHT TenaonpoBoJHOCTH: pa3sMEpPHOCTh, HHTEPBAT

3HAYCHUU JJIs1 Ppa3JIMYHBIX MaT€pUaI0B, HHXKCHEPHOC IPUMCHCHHUC B
PA3JIMIHBIX 3JICMCHTAX TEII000MEHHO armaparypsbl;

12) BrBon muddepeHnnanbHOro ypaBHEHHS IpoIecca
TEIJIONPOBOJHOCTH
13) Koaddunuent TemnepaTypornpoBoJHOCTH: (hopmyda,

pa3MepHOCTS, hu3udecKkuii cMpIci. COMOCTaBIEHHE PAa3MEPHOCTH C
KHHETHYECKOH BSI3KOCTHIO U Ko durmentom nuddysun

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) PaccMmoTpenue TermoBoro 0anaHca M3ITy4eHHUEM JIBYX 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.




KM4

Tect (nns
MIPOMEKYTOUHOTO
KOHTPOJIS IIpH
HEO00XOIUMOCTH).
He ucnons3yercs B

Ka4y€CTBC 3K3aMCHaA.

OIIK-5-31;0I1K-5-
32;0I1K-5-33;0I1K-
5-34;01I1IK-5-
V1;0IIK-5-Y2;0IIK
-5-¥Y3;0I1K-5-
B1;0I1K-5-B2

Enununel n3mepenust 00bEMHOTO pacxofa:
A) M/c
B) kr/c
B) m3/c
) 1/a
Enunanner nsmepenus 00bEMHON CKOPOCTH:
A) r/MuH
B) n/c
B) kr/u
I') w/cyrkn
Enunannel u3smepeHuss MaccoBOTO pacxoja:
A) M3/4
B) n/mun
B) t/cytkn
I) xr/c
®dopmyna ais nepeBojga 00bEMHOIO pacxoja B MacCOBBIN
pacxon:
A) M=p(n-d"2)/4 V
b) M=p-V
B) o=V/S
I M=m/v
®Dopmyna I BBIUUCICHUS 00BEMHOTO pacxoja ¢ MOMOIIBIO
JINHEWHON CKOPOCTHU:
A) V=w-(n-d"2)/4
Bb) Re=(w-d)/v
B) p=p_0+pgh
I w=V/S
Enuanner usmepenus uucia Pelinonbaca:
A) m/c
Bb) m3/c
B) xr/muH
I') HeT equHUIBI U3MEPEHNUS
®opmyna ans pacu€ra yucna PeiHonbaca:
A) p=p_0O+pgh
Bb) Re=w-(n-d"2)/4
B) Re=(p-w-d)/n
I') Re=p:(nm-d"2)/4 V
Jnana3zonsl u3MeHeHus yucia PeliHonbaca U pexum
JIBIDKCHUS: TAMIHAPHBIH, TIEPEXOIHBIH, TypOyICHTHBIH:
A) menee 2300; ot 2300 go 10000; cBeire 10000
B) menee 1500; ot 1500 no 4000; ceime 4000
B) menee 3000; ot 3000 mo 7000; cBbitre 7000
I') ot 2000 0 8000
O0o03HavyeHne KO PUIIEHTa THHEHHOTO COMPOTHBIICHHS:
A)d
B) A
B) a
Dn

Ao
B) &
B)&
D)y

O6o3HaveHne KO3QPHUIMEHTa MECTHOTO COTIPOTHBIICHUSI:

BriOpath BHII MECTHBIX COIPOTHBIICHU:
A) MaJIbIil TuaMeTp TPyObl
b) MemienHOE TeueHNE
B) OvicTpOe TeueHue
I') cyxenue TpyOsbI
Kpurepwuii pu BBIOOpe qriamerpa TpyOOIpoBoIa:
A) mnHa TpyOOIIpOBOAA
Bb) atmocdepnoe nasnenue
B) ckopocTs noToka
I') Bce mepednciieHHbIe KPUTEPUH
B kakux eauHHIIAX HU3MEPEHUS MOXKHO BBIPA3UTh
COMPOTHUBIIEHUE ABUKEHHIO )KUIKOCTH B TPYOOIIPOBOIE:
A) INa
Bb) M2
B) MM




I') xr/m3
ITepeBectu naBnenue 760 mm.pr.cT B [la:
A) 135689
B) 150894
B) 101325
I 110352
VYkakuTe OfMH U3 BaXXHBIX KPUTEPHEB TIPH BHIOOpE Hacoca:
A) cronMocTh Hacoca
b) BbIcOTa MOAHATHS NTEpeKaurBaEMOil )KUIAKOCTH (HAIop)
B) npousBoaurens
I') uer Hacoca
Kakoil Tun TennooOMeHHBIX amnmapaToB CYyIIECTBYET?
A) KOJNMayKOBBIN
b) tapenpuatsrit
B) HacanounbIi
I') KoXyXOTpyOUaThIi
Bri6epruTe KOHCTPYKTHBHBIN 3JIEMEHT TEINIO0OMEHHOTO
ammapara:
A) onopsl
b) obeuaiika
B) tpyOHas pemerka
I') BepHBI Bce BapHaHTEI
PasmepHocTs KO3 duIEeHTa TemIonepeaayu:
A) Br/(M*2°K)
b) Br
B) Br/(M’K)
I Br/K
Kak o6o3Hauaercst K03 GUIMEHT TETUIONepeaayn:
AL
b)) K
B) a
Do
Kak Beruucnsiercs ko3duuueHt remnonepenayu:
A) K=1/(8/1)
b) K=1/(1/a)
B) K=1/(1/a_1 +6/A+1/0_2)
I K=1/a
VYKaKuTe OCHOBHBIC 3JIEMEHTHI IIEHTPOOESKHOTO Hacoca:
A) pabouee Koeco
B) anexTponBurarens
B) coenuHuTenBHAS My(hTA
I') BepHEBI Bce BapHaHTEHI
IloueMy XapaKTEpUCTHKA CETH BBIPAKACTCSA KBaAPATUYHOI
3aBUCUMOCTBIO?
A) KBagpaTHYHas 3aBICUMOCTB HauOoJIee mpocTas pu
aTMpOKCUMAaIuU
b) nuneitHas ckOpOCTh HAXOAUTCS B KBaJPAaTHYHON 3aBUCHMOCTH B
ypaBaenuu Jlapcu-BaticOaxa, a JuHEiHas CKOPOCTh MPOMOPIIMOHATbHA
00BEMHON CKOPOCTH
B) xapakTepucTuKy CeTH MOXKHO BBIPA3UTh U KyOU4eCKOi
3aBUCUMOCTBIO
I') Bce OTBETHI BepHEIC
KaknM 00pazom MOXKHO MHTEHCU(HUIIMPOBATH TPOLIECC
Teronepeaayn’?
A) yBEIMUYUTb CKOPOCTh JABUKEHUS JKUAKOCTH
b) monaBaTh Golree HarpeThINH/OXIIaXKICHHBIN TEIJIOHOCHTEIh
B) U3MeHUTH pexXUM JBIKEHUS KUAKOCTU
I') Bce oTBETHI BepHBIE
Kaxkoii Tnn HacocoB HanboJiee pacpoCTpaHeH B
XUMHYECKOH IPOMBIIIIICHHOCTU?
A) nopuiHeBoii
B) nnyrxepHbIit
B) nenTpoOexHbIH
I') mectupeHyaTsIi
B kakoMm Tune Tenao0OMEHHBIX annapaToB HaMMEHbIIas
METaJUTOEMKOCTh M PEaTN3yeTCsl BRICOKAs HHTCHCHBHOCTD
TeIIONepeadH:
A) KOKyXOTpyOUaThIii




B) ciupansHsbIi

B) kaynep
I') mmacTrHYATHIH

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoBepsiembie
WHIUKATOPBI Copeprxanue paboTbI
paboTsI paboTsI .
KOMITETEHLIUH
P1 Kypcosoii npoekt OIIK-5-31;0I01K-5- | PaccuntaTh OCHOBHBIE XapaKTEPUCTUKU TEINIOOOMEHHHKA JUIs HarpeBa
32;0I1K-5-33;0I1K- |ucxomHo# cMecH, mogaBaeMoil Ha pekTrduKanuio. JJaHHbIe 0
5-Y2;0IIK-5- PEKTU(HUKAIIIOHHOM TIpOIiecce M KOJIOHHE TIPHBEACHEI B Ta0muIe 1.
V3;0IIK-5-Y1;0IIK | Temnoo6MeHHUK oborpeBaeTcs mapom nox gasieruem 0,7 MITa.
-5-B2 HcxonHas cmech HarpeBaeTcs 10 TeMIepaTypbl KUIIEHUS
HHU3KOKHMIISIIIEro KOMIIOHEHTa B OMHAPHO cMecH.
P2 3amauu nms OIIK-5-31;0I1K-5- 1) PaccuuraTh THHEHHYIO CKOPOCTh ABHKCHUS JKUIAKOCTH IO TPYOe
paccMOTpeHus Ha 32;0I1K-5-33;0I0K- | muamerpom 20 mm ¢ V=0,003 m"3/c.
IIPAKTUYECKUX 5-¥Y1;0I1K-5- 2) paccuuTaTh JTHHEHHYIO CKOPOCTH ABMKEHHS KUAKOCTH IO TpyOe
3aHATHAX V2;0I1K-5-Y3;0IIK | nuamerpom 20 mm ¢ V=0,003 M"3/c, paccuntaTh MacCOBBIH pacxo/i
-5-B1;0IIK-5-B2 OeH3071a TP yKa3aHHOW 00BEMHOI CKOPOCTH.

3) paccunTaTh JTHHEHHYIO CKOPOCTH ABMKEHHS KUIAKOCTH IO TpyDOe
nquamerpom 20 mm ¢ V=0,003 M"3/c, paccuuTaTh MacCOBBIN pacxos
OeH30I1a IpH yKa3aHHON 00BbEMHOI CKOPOCTH

4) IlepeunciuTh Bce METOMBI BRIPAKEHHS KOHIICHTPAIINH (B BUIE
¢opmyim). CocTaBUTh TaONHUITy EPEXOA U3 OJHHUX CAUHHUIL B PYTHE,
JIOKa3aTh MaTeMaTHYECKH.

5) PaccumTath BS3KOCTB M IUIOTHOCTH OMHAPHOW cMecH Oe30:1a
(maccoBas gonst 30%) u Tosryona npu Temrepatypax 30 rp.i u 70 Tp.It
6) YCcTaHOBUTH pa3HUILy B BBICOTE YPOBHEH ISl ABYX
HECMEIIMBAIOIINXCS XKuaKocTel (6eH30 1 Bozia) IpH aTMOchepHOM
JIaBIICHUH

7) Paccuutath MakcuManbHOE U U30BITOYHOE AABJICHUS ra3a B

pr60HpOBOJle rasa XuJoro gjomMa B CM. BOJJHOI'O croiba.




P3

3amaun 1
paccMOTpeHus Ha
MPAKTUICCKUX
3ansaTHsIX (YacTs 2)

OIIK-5-31;0I1K-5-
32;0I1K-5-33;0I1K-
5-34;01I1IK-5-
V1;0IIK-5-Y2;0IIK
-5-¥Y3;0I1K-5-
B1;0I1K-5-B2

1) OmpenenuTs MOTEPIO TEIUIOTH TyYEHCIYCKaHHEM TOBEPXHOCTHIO
CTaJBHOTO aIapara HUIHHIPUIECKOH (OPMBL, HAXOISIIErocs B
TIOMEIIEHNH, CTEHBI KOTOPOT'O BEIKPAIIEHB! MACIITHOM KPacKoH.

2) ITpu TerroBoM pacuére TEMI00OMEHHHUKA IS HarpeBa HEKOTOPOTo
pacToBpa ObLI BEIOpaH MO KaTaOTy YEThIPEXXOJ0BOM
KOXKYXOTPyOUaThIi TEII0O0OMEHHHUK.

PacTBOp Ipox0IUT IO TPYOHOMY IIPOCTPAHCTBY CO cKopocThio 0,3 m/c.
Omnpenenuts rHAPABINIECKOE CONPOTHBIEHUE TPYOHOTO IPOCTPAHCTBRA.
XapakTepucTuKa TerI000MeHHHKa: oo1ee ynucio Tpyo 90, TpyObt
cTanpHbIe 38%2 MM ¢ HE3HAUNUTENHFHON KOppo3uei

Bericota TpyOHOTO IpocTpaHCTBA 2 M, IITYLEPH! IMEIOT AUAMETP
159*4.5 mm

Cpennsist Temnepatypa pactsopa 47,5 0C

Junammaeckuit kodddurment Bsa3koctu 0,83 mIla*c, maotaocts 1100
Kr/mM3

3) Anmapar auamMeTpoM 3 M U BBICOTOH 4 M ITOKPHIT CIIOEM
TETUTOM30JIALINY U3 acOecTa TOMIUHON 75 MM

TemmnepaTypa cTeHkH anmnapata 146 rp 1., Temrneparypa Hapy>KHOM
MOBEpXHOCTH u3oJsiuu 40 rp.11.

OmnpenennuTs OTEPH TEIUTOTHI (TEIJIOBOH ITOTOK) Yepe3 CIIOH M30JIAIIHIH.

OmnpenennuTs TeMIepaTypbl BHyTpEeHHEH t2 1 Hapy)KHOMH MOBEPXHOCTEH
t3 MOBEPXHOCTEH CTEHKH TEIIIOOOMEHHHUKA, a aTKXKe TeMIeparypy t4
HapyXHOH OBEPEXHOCTH U30JIALUH, KOTOPOH IOKPBIT anmnapar.
TemmepaTypa >KuaAKOCTH B TeruiooOMeHnHuke t1 = 80 rpan, remmneparypa
HapyXHOTro Bo3xyxa t5=10 rpaj. TermrooOMeHHHK BBIIONHEH U3 CTal,
TOJIUHACTAILHON CTeHKH 10 MM

Tonmuna nzonsuu 80 MM. KoadduimeHT TemnooTaaun ot >KUAKOCTH
K cTenke ammapara o1=232 B1/(M2*K), ko3pPHUIIHEHT TEIO0TAAYH OT
MOBEPXHOCTH M30JIAINH K BO3ayxy 02=10,6 B1/(M2*K)

Koadpdumuent remnonpoBogroctu uzonsiuu A=0,1163 Bt/(M*K).

4) CteHKa IeYH COCTOMT U3 JBYX CIOEB: OTHEYIIOPHOTO KHUpITHYa
(61=500 mMm) u cTponTenbHOro Kuprnda (62=250 mm).

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

OmnpenenuTs: a) MOTEPH TEIUIOTHI C | M2 IIOBEPXHOCTH CTCHKH

0) TemmepaTypy t3 Ha TPaHU MEXAY OTHEYIIOPHBIM M CTPOUTENBEHBIM
KHPITUYOM.

KoadduueHTt TermooTaauu ot NeuHbIX ra3oB K cteHku al=34,8 Bt/
(M2*K), K03 PUITNEHT TEIIOOTIauH OT CTEHKH K BO3IyXy 02=16,2 Bt/
(M2*K),

KoadduimeHT TemonpoBoAHOCTH OTHEYOPHOTO Kupruya A1=1,16
Bt/(M*K)

KoadpunmenT TennonpoBogHOCTH CTPOUTETbHOTO Kuprnda A2=0,58
B1/(M*K)

P4

Buneootser 1
(cxpuHKacT 1)

OIIK-5-34

BrIBecTH OCHOBHOE ypaBHEHHUE Diiepa (OCHOBHOE YpaBHEHUE
THIPOCTATHKH) M3 PACCMOTPEHHS CHJI, ACHCTBYIONINX Ha
9JIEMEHTaPHBIN 00BEM.

P5

Buneootser 2
(ckpuHKacT 2)

OIIK-5-34

BriBecTu ocHOBHOE ypaBHEHUE bepHymun U3 pacCMOTpPEHUs CHJI,
JEHCTBYIOIINX Ha 3JIEMEHTapHbIH 00bEM. BrIBecTn ypaBHeHHE
bepHymm U3 3aKk0Ha COXpaHEHHS DHEPTUU.

P6

Bumootent 3
(Cxpunkacrt 3)

OIIK-5-34

3ammcaTh BOJCOOTBET, B KOTOPOM ITOSICHUTB IPUHITHIT ICHCTBHS
KOH(Y30pHO-I1(D(HY30pHOTO YCTPOHCTBA.

P7

JlabopaTopHast
pabora 1.
Ornpenenenue
00BEMHOIM 1
MacCOBOM
cKopocTeil.




P8 JlabopaTopHast
pabota 2.
Ormpenenenue
pEeXUMa JBIKEHHS
JKHIKOCTH

P9 JlaGoparopnas
pabota 3.
l'uppasnuyeckue
COIPOTHUBIICHUS
TpyOonpoBoia

P10 JlabopatopHas
pabora 4. Casitue
XapaKTEePUCTHK
Hacoca

P11 JlaGoparopnas
pabota 5. Bnusaue
Pa3IUYHBIX
(hakTopoB Ha
mporece
TEeIUIonepeadn

P12 JlabopaTopHast
pabora 6.
OcobeHHOCTH
pacuéra u paboTHI
BEHTHJIITOPOB

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormca}me ﬁlfl.]'leTOB, TECTOB U T.l'[.)

O6pa3zen 6unera ajs 3a4era
BUJIET K 5K3AMEHY Ne 0

Jucrununa: «IIpoueccel u annapaTbl XUMUYECKON TEXHOIOTHID)

Hanpasnenue: 18.03.01 «IIpomeccel 1 anmapaTbl XMMUYECKOH TEXHOIOTHH»

®dopma 00ydeHHUS: 0O9HAS

®dopma mpoBeIeHNS 3a4UeTa; YCTHAS

1) ITonsiTHE O BA3KOCTH )KUIKOCTU. YPaBHEHHE CBS3H CHIIBI BA3KOCTHOTO TPEHUS, BA3KOCTH CPE/bl, MJIOMIA AN KOHTAKTa 1
TrpajeHTa CKOPOCTH .

2) MarepualibHbIN OaaHCc TBHYKEHUS XUIKOCTH TI0 TPYOOTIPOBOAY C Pa3IMYHBIM CEYCHHEM U MPHUHITUIT HEPA3PHIBHOCTH MOTOKA.
CocraBui: K.T.H., foueHT Kadeapsl MuE J.N. AnexceeB

3aB. kadenpoit MuE A.B. IlIBanésa

OpnHoit U3 HOpM IPOMEKYTOIHON aTTeCTANH MO AUCIUILTHHE IBJIsteTcs 3k3ameH (5 cemectp). (ITK-1.1 31, TIK-1.8 31, IK-
3.4 31, YK-8.1 31, VK-8.1 V1)
Hwxe npencrasieH obpaser 6uiera i1 5K3aMeHa, IIPOBOJIMMOT0 B YCTHOH (opme.

MUHUCTEPCTBO HAYKHU U BLICILIETO OBPA3OBAHUS POCCUNCKOU OEJNEPAILIMN
DenepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICILIET0 00pa30BaHuUs
HAHHOHA)ILHBIﬁ I/ICCJ'[EHOBATEIH)CKI/Iﬁ TEXHOJIOTUYECKWUI YHUBEPCUTET
«MHUCuCy»

HOBOTPOI/IL[KI/Iﬁ DOUIINATT

Kadenpa rmaTeMaTuK 1 €CTECTBO3HAHU
BUJIET K OK3AMEHY Ne 0

Hucrumnmna: «IIpoueccs! n anmapaTsl XUMHYECKON TEXHOIOTHID)
Hanpasnenue: 18.03.01 «IIpomeccel 1 anmapaTsl XMAMHUYCEKOH TEXHOIOTHI»
dopma 00ydeHHsI: OuHAas

®dopma npoBeeHUS IK3aMeHa: YCTHAS

1) Tumel Tena000MeHHBIX anmnapaToB. HazBaHnue, THUIIOBass KOHCTPYKIMS, ABUKEHUE TETIOHOCUTENS
2) TemoBoii GamaHC MPOMCXOIAIIETO B TEINIOOOMEHHOM ammapaType Imporiecca Teruoneperadn
CocrtaBui: K.T.H., ToueHT kKadenapsl MuE J.N. AnexceeB
3aB. kadenpoit MuE A.B. llIBanéna

3a)IaHI/IH JJI1 TCKYLICTO KOHTPOJISA 3HAaHUHI

1. PacueT opueHTUPOBOYHOTO JUaMeTpa TPyOONIpoBoAa 1 BEIOOP CTAaHAAPTHOTO AMaMETpa TPyOOIpoOBOa MO CIECAYIOIINM
VCXOJTHBIM TAaHHBIM: HCXOJIHAs CMeCh XJIOpodopM - ykcycHas kucinoTa; maccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300




KI'/4; HadaJlbHas TeMIepaTy-pa BoasHoro napa t1a = 160 °C; koneuHas TemmepaTypa BogsHoro mapa t1k = 160 °C; HauanpHas
temneparypa cMmecH t2H = 30 °C; koHeuyHas Temnepatypa cmecH t2k =61 °C; gaBnenue BogsHoro napa Pen=480000 I1a;
reoMeTpHryecKkas BEIcoTa rmoabpema hreom = 21 m.

2. Pacuér cKkopoCTH ABMKEHHS )KUAKOCTH U ONPEeNICHHE PeKUMA €€ IBIDKCHUS 0 CIIe-TyIOIINM UCXOJHBIM JaHHBIM: HCXOTHAS
cMech XJI0podopM - YKCycHast Kuciora; maccoas 10-1s1 HK xuk = 0,26; pacxoxn cmecu G = 23300 xr/4; HadanbHas TeMIiepaTypa
BoasiHOrO napa t1u = 160 °C; koHeuHas Temnepatypa BoasiHoro napa tlk = 160 °C; nauyanbHas temmneparypa cmecu t21 = 30 °C;
KOHeYHas TeMneparypa cMmecH t2x =61 °C; napnenue BoasHoro napa Pen=480000 ITa; reomeTrprdeckas BEICOTa MorbeMa hreom =
21 m.

3. Pacuér ko3 durmenta ruipaBIndecKoro COMPOTUBICHHU O CICSIYIONIMM HCXOIHBIM JaHHBIM: HCXOIHAs CMECh XJIOPOhOpM -
yKcycHas kucnota; Mmaccosast ot HK xuk = 0,26; pac-xox cmecu G = 23300 kr/4; HagaJbHasl TEMIIEpaTypa BOISHOTO mapa t1H =
160 °C; xoHewyHas TemIieparypa BoasHoro napa t1x = 160 °C; mauansHas TemnepaTtypa cmect t2H = 30 °C; koHed-Has TeMIepaTypa
cmecu t2k =61 °C; naBnenue BoasHoro napa PBn=480000 I1a; reomerpuyeckas BeicoTa moabema hreom = 21 m.

4. Pacu€r K03 PHUIIIEHTOB MECTHBIX CONPOTHUBIICHHH ITO CJICTYIOIIAM UCXOIHBIM JaH-HBIM: HCXOIHAst CMECh XJI0po(opM -
ykcycHas kucnota; maccosas xoist HK xuk = 0,26; pacxon cmecn G = 23300 kr/4; HauanbHAs TeMIlepaTypa BOASHOTO mapa t1u =
160 °C; xoHe4yHas TeMIle-paTypa BoasHOro napa tlk = 160 °C; HauanpHas Temneparypa cMect t2H = 30 °C; koHeuHast TeM-
nepatypa cmecu t2k =61 °C; naBnerue BoasHoro mapa PBn=480000 I1a; reomeTprueckas BbicoTa moabema hreom = 20 M.

5. Pacu€T monHOM moTepu Haropa B TPYOOIPOBOJIE MO CICAYIOIINM HCXOIHBIM JAHHBIM: HCXOJIHAS CMECh XJIOPO(POPM - YKCYCHAsI
kuciota; MaccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HadanpHas TeMIiepaTypa BoassHoro napa t1a = 160 °C;
KOHeYHas TeMIiepaTypa BoastHoro napa tlk = 160 °C; nauanbHas Temneparypa cmecu t2H = 30 °C; KoHeuHas TeMIepaTy-pa CMecH
t2x =61 °C; naBnenue BoasHoro napa PBn=480000 ITa; reomeTpudeckas BrIcOTa MoIb-eMa hreom = 20 M.

6. Pacger cTaHIapTHOTO KOXKYyXOTPYOHOTO armapara JuIs Iporiecca HarpeBa CMeCH IO CIISAYIOIINM HCXOTHBIM JaHHBIM: HCXOIHAs
cMech XJI0podopM - YKCycHast kuciora; maccoBast aosist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMIeparypa
BoasiHOTO Napa t1u = 160 °C; koHeuyHas Temnepatypa BoasiHoro napa tlk = 160 °C; nauyanbHas temmneparypa cmecu t2H = 30 °C;
KOHeYHas TeMneparypa cMmecH t2x =61 °C; nanenue BogsHoro mapa Pemr=480000 I1a; reomerprdaeckas BEICOTa IMorbeMa hreom =
21 m.

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaToOB 3aIIUTHI OTIETOB 10 JTA0OPATOPHBIM PaOOTaM HCIIONIB3YeTCsl OMHApHAS CHCTEMa, KOTOPast
IPEAyCMaTpUBAcCT CIEAYIOLIME Pe3ylNbTaThl U KDUTEPUU OLEHUBAHUS:

«3aYTCHO» BeimonHeHs! Bce 3agaHus 1a00paTOpHOH pabOThI, CTyAEHT OTBETHIJI Ha BCE KOHTPOIBHBIC BOIPOCHI

«HE 3a4TEHO» CTyneHT He BBIIONHIII WIX BBIOTHHUI HENIPAaBUIIBHO 3aJaHUs Ta00paTOpHOH pabOTHI, CTYJCHT OTBETHI Ha
KOHTPOJIBHBIE BOIPOCH! C OIIMOKAMH MIIM HE OTBETHJ Ha KOHTPOIIBHBIE BOIIPOCHI

B cucteme oreHKN 3HAHUI, YMEHHIT 1 HABBIKOB 0 pe3yIbTaTaM IPOBEICHUS KOHTPOJIBHOH PaObOTHI HCIIONMB3YIOTCS CIEAYIOINe
KpPUTEpHUU:

Pesynbrar oneHunBaHUA Kpurepuu ornenku

«OTINYHO» 3a 1oJIHOE OBJIAJCHUE COZEP)KaHUEM yIeOHOTO MaTepHalia, BiaJCHHE IMOHATUIHBIM armapaToM, yMEHHE
pelaTh IPaKTUYECKUE 3aJa4u, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopowo» Ecnu cTyeHT MoIHO OCBOMI y4eOHBIN MaTepHal, BiIajeeT MOHATHHHBIM allapaToM, OCO3HAHHO IMPHMEHSET

3HAHUS AJIsL PeLIeHHs TPAaKTUYECKUX 3a]ad, IPaMOTHO U3JIaraeT OTBET, HO COEpKaHue 1 (hopMa OTBETa UMEIOT HEKOTOPBIC
HETOYHOCTH

«Y 1OBIETBOPUTEILHO Ecmu ctyneHT oOHapyxuBaeT 3HaHHE U MOHIMAaHHE OCHOBHBIX MOJIOXKEHUII ydeOHOro MarepHuana,
HO U3J1araeT €ro HEIloJIHO, HENOCIE0BAaTEIbHO, JOIIYCKAET HETOYHOCTH B ONPECIICHUE IOHATUMN, B IPUMEHEHUH 3HAHUM 1L
pelIeHns TPaKTUYECKHX 3a[a4, HE YMEET 10Ka3aTeIbHO 000CHOBATh CBOM CYXKIEHUS

«HeynoBnerBopuTenbHO» Ecnu cTyneHT mMmeeT pa3po3HEHHBIE, OECCHCTEMHbIC 3HAHMS, HE YMEET BBIICIATH TIIaBHOE M
BTOPOCTETICHHOE, JIOITyCKaeT OMMUOKY B ONpeeleHe OHATHH, HCKaXKaeT UX CMbICT, OECTIOPSI0YHO U HEYBEPEHHO U3/1araeT
MaTtepHai, He MOXKeT IPUMEHATh 3HaHUs A5 PElleHns TPaKTHUECKUX 3a/1a4; 3@ TOJHOE He3HAHUE U HEMOHUMAaHUe yueOHOro
MaTepHaia Win 0TKa3 OTBEYaTh

O1ieHKa Pe3y/bTaToB 3aIllUThl KyPCOBOTO MPOEKTA OCYILIECTBIISCTCS MO OLCHOYHOH CHCTeME (KOTIIMYHOY, «XOPOLIOY,
«YIOBIICTBOPHUTEIIEHO», KHEYIOBICTBOPUTEIBHOY). KypcoBast paboTa cunTaeTcs BRIOIHCHHON YCHEIIHO, €CITU TIPH €€ OICHUBAHUH
MOJTydeHa OLICHKA He HIKE «YTOBICTBOPUTEIBHOY.

IIpu noBeneHNM 3aIUTH B (JopMe YCTHOTO ONPOCa KPUTEPUSMH OLCHKHU SIBISIOTCS

«OTIUIHON: Pabota comepKUT rpaMOTHO M3JI0KEHHYIO PAacueTHYIO 0a3y, XapaKTepU3yeTcsi OTCYTCTBHEM OIIMOOK B
pacdeTax, JJOTHIHBIM U [TOCIIEI0BAaTEIRHBIM H3JIOKEHHEM MaTepraia B MOSCHUTENBHOM yacTu. [Ipu 3ammre paboTHI CTYICHT
MOKa3bIBAeT TIIyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO OIEPHUpPYET PACUCTHBIMH JAHHBIMU; JIETKO OTBEYAET Ha MOCTABICHHBIC
BOITPOCHL.

«Xopomroy: Pabota comepKUT TpaMOTHO M3JI0KECHHYIO PacueTHYI0 0a3y, XapaKTepU3yeTcsi OTCYTCTBHEM OIIMOOK B
pacderax, JJOTHIHBIM U ITOCIIE0BAaTEIBHBIM H3JI0)KEHHEM MaTepHaia B MOSCHUTENbHON yacTu. [Ipu 3ammre paboThI CTYIeHT
MOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyIHEHUIT 0TBEUaeT Ha MOCTaBICHHBIC BOIIPOCEHL.

«Y IOBIETBOPHUTEIILHON: Pabota conepxut pacueTHyro 0a3y, XapaKTepU3yeTcsl HaJHMYHEM OTICIBHBIX OLUIMOOK B pacyuerax.




[Ipu 3ammTe CTYASHT IpOSIBISIET HEYBEPEHHOCTD, TOKA3bIBAET cIa00e 3HAaHKUE BOIPOCOB TEMBI, HE IaeT IOJIHOTO,
apryMEHTMPOBAHHOI'O OTBETA HA 33JJaHHBIC BOIIPOCHI.

«HeynoBIeTBOPUTENBHOY: Pabota He comepXuT pacueTHyIo 0a3y, He OTBedaeT TPEOOBAHMAM, HU3IOKEHHBIM B METOANYECKHIX
yKa3aHHAX, IMEET 3HaYNTEIbHBIC OIHOKH B pacuerax. [Ipu 3amure CTyICHT 3aTPpyIHACTCS OTBEYATh Ha MOCTABJICHHBIEC BOIIPOCHI

MO TeMe, He 3HaeT TEOPHUHU BOMPOCa, TP OTBETE JOIMYCKAeT CYLIECTBEHHbIE OIIUOKH.

OueHKa pe3yNbTaToOB 3K3aMEHa OCYLIECTBIISICTCS 110 OANBHOM cHCTEeMe (KOTIMYHOY, «XOPOIIO», «yLOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTENEHOY). DK3aMEeH CUMTACTCS IIPOHICHHBIM YCIICIITHO, €CIIH IIPH €0 MIPOBEACHNUH ITOydeHa OIIeHKa He HIDKE
«YILOBIIETBOPUTEIILHO.

IMokazaTenn u KpUTEPHUN OIICHUBAHIS YK3aMEHa:

— Ha OICHKY «OTJIMYHOY (5 0ayuIoB) —00y4aromuiicss AEMOHCTPUPYET BBICOKUH ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUH,
BBICOKMH YPOBEHb 3HaHMII HE TOJIBKO Ha YPOBHE BOCIIPOU3-BEICHHS U O0BSICHEHHSI MH(OPMAIINK, HO ¥ UHTEJJIEKTYaJIbHbIe HaBBIKN
peleHust npodieM U 3a1ad:

— JTaeTcst KOMIUIEKCHAS OIIEHKA MPEeUI0KESHHON CHTYAINH;

— JIEMOHCTPHPYIOTCS IIyOOKHE 3HAHHS TEOPETUUECKOTO MaTepHaia i yMEHHE X IPUMEHSTD;

— II0CJIeJOBATEIBHOE, IPABUIBHOC BBITTIOJHEHUE BCEX MPAKTHUECKUX 331aHHUI;

— yMeHne 000CHOBAHHO M3JIaraTh CBOHM MBICIIH, 1eNIaTh HEOOXOJMMBIC BEIBOJIBI.

— Ha OLIEHKY «X0poIoy (4 6aita) — o0yJaromuiicss IeMOHCTPUPYET CpeIHUil ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHLINH:
— JJaeTcsi KOMIUIEKCHAs! OLICHKA MPEUI0KEHHOH CUTYaluy;

— JEMOHCTPHPYIOTCS JOCTATOUHBIE 3HAHMS TEOPETHIECKOT0 MaTepHalla 1 YMEHHE HX IPHUMEHSATH; HO JOITyCKAIOTCS
HEe3HAYUTEIbHBIC OUTHOKH, HETOYHOCTH

— BBITIOJIHEHUE BCEX MPAKTHUECKUX 33aHMIT; BOSMOXKHBI €IMHIUYHBIC OLIMOKH, UC-TIPABIISIEMbIE CAMHUM CTYAEHTOM HOCIIE
3aMevaHus MPETIOIaBaTeNs;

— 3aTpyAHCHUS NIPU aHATUTHYECKHX OIEpaIysiX, IIepeHoce 3HAHUH 1 yMEHUH Ha HO-BbIe, HECTaHJAPTHBIC CUTYAIUN.

— Ha OLICHKY «YIOBIETBOPUTENBbHOY (3 Oaa) — oOydaronuiics IeMOHCTPHPYET IIOPOT0-BbIi YPOBEHb COPMUPOBAHHOCTH
KOMIIETCHIIU:

— 3aTPYAHEHUS] ¢ KOMIUIEKCHOW OLIEHKOM IPENI0KEHHOU CUTYalUH;

— HETIOJIHOE TEOPETHYECKoe 000CHOBaHHE, TPEOYIOIlee HaBOSIIMX BOIPOCOB NpE-1101aBaTells;

— BBIIIOJIHEHUE 3aJaHUH TIPU MOJICKA3Ke PENoaBaTelis;

— 3aTpyJHEHHS B (HOPMYIHPOBKE BEIBOJIOB.

— Ha OIICHKY «HEY/IOBJICTBOPHUTEIBHOY (2 Oaiia) — 00yJaroIuiics: IeMOHCTPHUPYET 3HaHus He Oojee 20% TeopeTHIecKoro
MaTepHaa, JOIMyCKaeT CYyIIeCTBEHHbIC ONMOKH, HE MO-)KET TI0Ka3aTh HHTEIUIEKTyAIbHbIC HABBIKH PEIICHHUs IIPOCTHIX 3a/1ad.

— Ha OIIEHKY «HEYA0BIETBOPUTENbHOY (1 Oami) — oOydaromuiicsa He MOJKET MOKa3aTh 3HaHHs HA YPOBHE BOCIIPOU3BEACHUS U
00BscHEHHS HH(DOPMAITIH, HE MOXKET ITOKa3aTh HHTEJ-JICKTyaJIbHbIC HABBIKH PEIICHHUS MPOCTHIX 33/1a4 HEMIPABIIIbHAS OIICHKA
MpeIOKEHHON CUTYallUH;

DK3aMeH MOXKET MPOBOJIUTHCS B IUCTAHIIUOHHON Gopme

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpI:I, COCTaBUTECIIN 3armaBue bubnunoreka I/ISZ[EITGJ'IBCTBO, rong, 3JI. aapeC

JI1.1 [ AT. Kacatkun OCHOBHBIE TPOIIECCHI U M., Anbsuc, 2014,
amnmaparbl XUMHIECKOI
TEXHOJIOTHH: YUYEeOHHUK IS

BY30B
JI1.2 | 1.M. Ky3nenoa, X.O. | OO0mias xumudeckas CII0, Jlanb, 2014,
XapnaMmnuau, TexHoJorus. Merogosnorus
B.I' 1BaHoB, IIPOEKTUPOBAHUSA XUMHKO -
3.B.YupkyHoB, o TEXHOJIOTMYECKUX MPOLIECCOB:

pen.X.D. Xapnamnuan | YaeOHUK

JI1.3 | Anekcees B.B. JlaGopaTopHBII MPAKTHKYM II0 Kaszans : U3parensctBo KHUTY, 2011,
MallliHaM Y ammnapaTam URL.: http://biblioclub.ru/index.php?
XUMHYECKUX MTPOU3BOJICTB : page=book&id=258707 (18.11.2015)
y4deOHoe mocobue

JI1.4 | AW. JleonTneBa O6opynoBaHNEe XUMUIECKUX Tam60B : M3narensctBo ®I'HOY BITO
MpOU3BOACTB B 2 yacTsax . Y. 1. «TI'TY»,, 2012, URL:
: yaeGHOE mocooue http://biblioclub.ru/index.php?

page=book&id=277812 (18.11.2015).




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.5 [AM. JleonThEBa O06o0pynoBaHHE XUMUYECKUX Tam608B : M3natenscteo ®I'BOY BIIO
MPOU3BOJCTB B 2 yacTsx . 4. 2. «TI'TY»,, 2012, URL:
: yaeOHOe 1ocobue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
JI1.6 | Kommuccapos IO. A., XUMHKO-TEXHOJIOTHUECKHE Mocksa: HOpaiir, 2023,
I'nebo M. b., MIPOLIECCHI
T'opnees JI. C., Benr : VY4EOHHK M IPAKTUKYM TS
J.I1 BY30B
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTOPBI, COCTaBUTEIH 3arnaBne bubnnorexa W3maTenscTBO, TOA, 371. axpec
JI2.1 |K.®. [1aBnos, I1.T. [Ipumeps! 1 3a7a4u 1O Kypey M., AnbsiHc, 2013,
Pomankos, A.A. MIPOLIECCOB U ammapaToB
Hockos XUMHUYECKON TEXHOJOTHU:
YuebHOe mocobue
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3a1a4u 10 Kypcy CII6, Jlans, 2013,
"Maremaruueckoe
MOJETUPOBAHNE XUMUKO -
TEXHOJIOTMYECKHUX MPOLECCOB":
VYdebHOE Iocobue
JI2.3 | B.B. Anekcees JlabopaTopHBIi IPAKTHKYM IO Kazans : UsparensctBo KHUTY, 2011,
MallliHaM U armnapaTam URL: http://biblioclub.ru/index.php?
XUMHUYECKUX MTPOU3BOJICTB : page=book&id=258707 (18.11.2015)
yaeOHOe mocooue
JI2.4 | E. U. Axynunus, A. 3aJauu MHXEHEPHOrO aHalu3a Tam60B : TamOOBCKHiT rOCYJapCTBEHHBIH
O. I'me6os, [1. JI. IIPOLIECCOB U aIapaToB texHudeckui yausepcuret (TI'TY),
Henos [u ap.] XUMHYECKON U OMOTEXHOJIOTUHI 2018, https://biblioclub.ru/index.php?
B cpene NX : yueOHOE page=book&id=570584
AIIEKTPOHHOE M3/IaHHE:
y4aebGHoe mocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3arnaBue bubnnorexa W3maTenscTBO, TOA, 371. ampec
JI3.1 | KO.M. [pITHEpCKMIA [Ipoueccr u anmapaTsl M.: AnpsuC, 2013,
XUMHUYECKON TexHOJoruu. B 2-
XT.
JI3.2 [AB.I'opoxos OmnpeneneHne ruIpaBInIeCKUX MarsuToropck, rocto TexH. yu-T um 1.
COTIPOTHBIICHHUI B Hocoga, 2013,
TpyOOIpoOBOIaX:
Meroandeckue yka3zaHus K
nabopaTopHoii paborte
JI3.3 | AB.I'opoxoB CHsITHE U TIOCTPOEHHE MarauToropck roc. TeXH. yH-Ta UM.
XapaKTEpUCTUK I"'".Hocoga , 2013,
HEHTPOOEKHOTO HACOoca!
Meronuyeckue ykazaHus K
nabopatopHoii paboTe
JI3.4 | AB.I'opoxos, Ornpenenenue pexuma Maruuroropck I'OY BPO 2MITVY",
B.B.Beitackwuit JIBHYKCHHUS KUIKOCTH: 2009,
Meronuueckue ykazaHus K
nabopaTtopHoit padoTe
JI3.5 | AB.I'opoxos N3ydyenue BA3KOCTH KHJIKOCTH: MarunuTtoropck roc. Texs. yH-ta um. I'.1.
Meronuueckue yka3zaHus K Hocoga , 2013,
nabopaTopHoit paboTte
JI3.6 | B.B.Beiinckuii, Wzydenue mporecca Marunutoropck, 'OY BIIO "MI'TY"",,
A.B.T'opoxoB OCaKICHHS TBEPBIX YACTHUII B
KHUJIKOCTH
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas meKTpOHHAS OMOIHOTEKA www.elibrary.ru
72 | LMS Canvas https://Ims.misis.ru
33 | IIporpamma amst mogbopa HacocoB https://spaix.hms.ru/StartMain.aspx
D4 | CrnpaBouHBIC TaHHBIC https://thermalinfo.ru/




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommac 3D V21-22

I1.3 | Mathcad 14.0 University Classroom Perpetual

1.4 |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 | Bpayzep Google Chrome

I1.11 |Bpaysep Yandex

.12 | WinDjView 2.0.2

6.4. Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOodeccHoOHATBHBIX 0a3 JaHHBIX

model.exponenta.ru - — yaeOHO-METOTUIECKUI CAHT O MOJICIIMPOBAHUHN M UCCIICIOBAHUN CUCTEM, 00BEKTOB, TEXHUIIESCKUX

n1 IIPOLIECCOB U (PU3MUECKUX SBICHUH.

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

1.2 «IIporpammMHBIil KoMILTEKC "MoaenupoBaHue B TEXHHUECKUX YCTPOUCTBAX"».

N.3 |[xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcHarenne
113 VYuebnass maboparopusi (kommbloTepHbId | KommuekTr — yde6HOW — mebenmn Ha 12 Mect  mis
KJIacc) oOyJatonmxcsi, 12 CTallMOHAPHBIX KOMITBIOTEPOB  JIJISt
CTYIICHTOB, 1 CTaIMOHAPHBIH KOMTBIOTEP TUTS

VYuausepcureta MUCHUC wuepe3 nuuHbll KaOuUHET

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

npernofaBarenst (y BCEX BBIXOJ B HHTEPHET), MPOEKTOP,
OKpaH HaCTCHHLIﬁ, KOMMYTATop, JOCKa ayAuTOpHas
menoBas, BeO kamepa Logitech, moctym & 3HOC

Ha

miarpopme LMS Canvas u  Moodle, auIeH3HOHHBIE

133 VYuebnass  ayauropuss  Juia  3aHaATHiH | Kommiuekt — ydeOHOW — mebenmu  Ha 56 MecT A
JICKITMOHHOTO THTIA, MPAaKTUYECKUX | OOydaromuxcs, |  CTallMOHAPHBI  KOMIBIOTEp YIS
3aHATUI MPEToIaBaTess ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

Logitech, KOJOHKH, JIMIICH3NOHHBIC IIPOTPAMMBI
Office, MS Teams, antuBupyc Dr.Web.

HaCTeHHLIfI, JOCKa ayaAuTopHass MejioBasd, BeO KaMmepa

MS

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

J1s yCHeIHOro OCBOSHUS TUCIUILIMHEI U TIOHUMaHUS TEOPEeTUIECKOro MaTepuana CTyJeHTOM He0OXOAUMBI 3HaHM,
THIOJTy4eHHbIE B BBICIIEH IIKOJIE 110 MaTeMaTHKe, (U3UKe, OOIIeH ¥ HeopraHn4ecKoi XUMIH, HHopMaTHKe, GU3MIECKOH XUMHUH,
TEOPHUH BEPOSITHOCTEH U MaTEMaTUUECKON CTaTUCTUKE, SKOJIOTUH.

CrenyeT MOMHHUTb, UTO JICKIIMOHHBII MaTepual oTpaxaeT JIHIIb Hanbosee 3HAYUMBbIC HaydHbIE H TEXHUYECKHE PELICHHs, TI03TOMY,
JUIsl TOHMMAaHMsl MaTepHana HeoOX0MMO o0palaThes K JINTEpaTypHbIM HCTOYHHUKAM ¢ 00J1ee TOJTHBIM ONMCAaHUEM M3y4aeMoit
TeMbl. He ciexyeT orpaHnamuBaThCs OTHIM yaeOHBIM TIOCOONEM, HIIH BEIOMPATh CaMBIif COBpeMeHHBIH yaeOHuUK. [ToesHee
CPaBHMBATh YCTapEBIIHE TEXHOIOTHUCCKHE PEIIeHHs ¢ HanOouee 3(h(heKTHBHBIMH COBPEMEHHBIMH, OTCIICKHUBAS SBOTIOIIIO
TEXHUYECKOW U MHKEHEPHOU MBICIH. s 3TUX LeNel cleayeT UCIOIb30BaTh Kak 0a30BYIO TUTEPATYPY, TaK U AOTIOIHUTEILHYIO,
yKa3aHHbIE B pabodeil nporpaMMe AUCIHUIIINHEL.

[Ipn monroTOBKE K MPAKTHUECKUM 3aHATHAM HEOOXOANMO ITOBTOPHUTE paHee PO ICHHBIH JIEKIIMOHHBIH MaTepHai U JOIOIHUTD
€ro CBEICHUAMHU U3 aKTyaIbHbIX HAa CETOJHSAIIHUM JEHb HCTOUHUKOB IEPUOJUYECKOM N1€9aTH BEAYIUX B OTPACIIU KypHAJIOB,
Takux kak «Kokc n Xumus», «barkupckuit HepTexuMuaeckuit sxypHam, «Ctanby, «Yroaby, «Bectauk MI'TY». Ipu Hamunuuw,
TIOJIE3HO MCIOIB30BaTh HH(OPMAIMOHHEIE OIOJIIETEHH, BBIITYCKaeMbIe BEIYIIM HayIHO-HCCIIEIOBATEIBCKAM HHCTHTYTOM CTPAHBI
OI'VII BYXHWH (BocTouHBIH yriaeXuMHIUeCKH HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKN pedepaTHBHBIX CTAaTeH, HaTCHTHI,
HaXOSIIUECs B OTKPBITOM JOCTYIIE.

PaccmatpuBast Kakyro-JIH00 TEXHOJIOTHUYECKYIO LIEMIOUKY CJIEyeT HOMHHUTB, YTO YCIEIIHO (DYHKIIMOHUPYIOIIAs TEXHOIOTHS Ha
OJTHOM 3aBOJIC MOXKET OKa3aThes He () (EKTUBHOIM B YCIOBHAX Apyroro. OTcioqa — He ObIBaeT €IMHCTBEHHO BEPHOTO U
YHUBEPCAIFHOTO TEXHUYECKOTo pemreHus. ONTUMAaIbHOE JK€ PEHIeHHEe BO3MOXKHO TOJIBKO IIPH JeTaTbHOM H3YyUCHUN MHOXKECTBA
JUTEPaTypHBIX UCTOYHUKOB U IIPAKTHYECKUX BBIBOAOB. TakuM 00pa3oM TONIBKO NOHMMaHUE NpeIHa3HAYeHHsI 1 00J1aCTH
IIPUMEHEHUS KaXKA0H TEXHOJIOIMH BEJIET K YCIEITHOMY OCBOEHHIO Kypca.

B 1e10M, IMCIUINTIHA COCTOUT HE TOJIBKO U3 ayAUTOPHON YacTH, HO M BKIIIOYAET B ce0S CAMOCTOSTENBHYIO paboTy CTyIEHTa,
IPU3BaHHYIO B IIEPBYIO OYEPEb HAYIUTh CTyJEHTa paboTaTh C IUTEPaTypoOl U MPOBOAUTH JIOTHUECKUIT aHATIN3, AeNaTh




0060011eHus.
Ha camonoaroroBky BEIHOCSTCS CIEAYIOLIME TEMBI:
«McTopust 1 OCHOBHBIE 3Tallbl Pa3BUTHS KOKCOXUMUYECKOM TEXHOIOTUNY,
«CoBpeMeHHBIE HAIIPaBICHUS PA3BUTHS KOKCOXHUMUUECKOH MPOMBIIIIEHHOCTH U allIapaToOB KOKCOXMMHYECKHUX MPOU3BOJICTBY.

Jns ycrnemHoli caaun 3K3aMeHa U 3a4eTa IpH TOM He00X0JUMO 0ObEANHUTh CBEICHNUS, OTydEeHHbIE B X0/1¢ ICKLIUOHHBIX,
NPaKTUYECKUX 3aHATHHA M CAMOTIOATOTOBKH.

KypcoBoif poeKT sSBiIseTCs 3aKII0YNTENBHBIM 3TalloM 00ydeHns cTyaeHToB no pucuummiae [TnAX T u BeimonHsSeTCs mocie
CIa4yM 9K3aMEHOB I10 KypCy.

KypcoBoe IpoeKTHpOBaHHE UMEET CBOCH LIENIbI0 00YIHUTH CTY/ICHTOB OCHOBAM TEXHOJIOTMYECKOTO M KOHCTPYKTHBHOTO PacieToB
XMMHYECKOH amnmapaTypsl, a TakKe PaclInpUTh TEOPETHUECKHE 3HAHHS CTYACHTOB, IIPHOOPECTH HABBIKH 110 PEIICHHUI0 HHKEHEPHBIX
3aja4. BeImoHeHNEe KypcoBOTO MPOEKTa CIIYKUT 0a30if IS KyPCOBBIX M AUTUIOMHBIX IPOEKTOB MO CIIEIHAIEHOCTH

B nporecce KypcoBoro IpoeKTUPOBAHUS CTYACHT JODKEH OBJIAIeTh METOAUKON TEXHUKO-YKOHOMUYECKOT0 000CHOBAHUS U
BBIOOPA TUIIOBOH aIlapaTypbl, TECOPHEH 1 NPAKTUKOM BBITOJIHEHHUS PAcUETOB U IIPOSKTUPOBAHNS AIIIapaToB.

TeMoil KypcOBOro IPOEKTA SBJIAETCS pacdeT U IPOCKTUPOBAHUE TUIIOBOM XUMHUUECKOH anapaTypbl, HAIPUMED, BBIIAPHBIX
YCTaHOBOK, CYIIHIBHBIX allapaToB, MACCOOOMEHHBIX KOJIOHH. Tema mpoeKkTa JOJKHA MIPEeAyCMaTPUBATh PACUETHI 110 HECKOIBKUM
Ba)KHEHIINM pa3zieniaM Kypca, BKIIFoUas THIPaBIMIECKHE, TEIJIOBbIE paCUeThl U PacyeThl M0 TEIIO-MacCOOMEHY.

Ha ocHOBaHMM pacdyeTOB CTYIEHTOM OINPENEIAIOTCSI OCHOBHBIE PEXUMHBIE IIapaMETPhl U TE€OMETPUUECKUE XAPAKTEPUCTUKU
ammapaTa. 3aTeM BBIIOIHSAIOTCSA 3CKU3BI alllapara, IpopadaTeIBaeTCsl KOMIIOHOBKA M BO3MOXKHBIE BAPHAHTHI PACTIONIOKEHHS y3/I0B.
Iocne BeIOOpa ONTUMATBHOTO BapHaHTa KOHCTPYKIMHU CTYISHT MIPUCTYIAET K pa3paboTKe depTexke anmapara.

Pe3ynbratsl pacuera BMecTe ¢ rpadukaMu, pUCyHKaMH 1 HEOOXOIMMBIMU BCIIOMOTaTeIbHBIMI MaTepHalaMi 0(hOPMIISIIOTCS B BUZIE
MOSICHUTEIBbHOM 3aIIUCKU.

O0BeM pacyeTHO-NOACHUTENBHON 3aIUCKH cocTaBmsteT 30-35 THCTOB PyKOMUCHOTO TEKCTA.

B 1esom KypcoBoii IpOEKT 1OKEH NPECTaBIATh COOOH 3aKOHUCHHYIO IPOCKTHYIO Pa3paboTKy YCTAaHOBKHU. 3a PE3yNbTaThl
pacyeToB OTBETCTBEHHOCTH HECET CTY/ICHT — aBTOp MpoekTa. [IpernogaBaTens — pyKOBOANTENb IPOSKTa — HANIPABIIAET paboTy
CTYJCHTa, 0OecreunBaeT CHCTeMaTHIEeCKIe KOHCYIBTAINN, HAa KOTOPBIX CTYJCHT MOIydaeT OTBETHI Ha BCE BOHUKAOIINE Y HETO
BOIIPOCHI U PEKOMEHIAIIMH 110 OCHOBHBIM pa3fielaM pa3pabaTbIBaeMOro MpoeKTa.

3aKOHUYCHHBIH U TIOJTHOCTBIO O(OPMIICHHBIH IIPOEKT CAAeTCsl Ha MPOBEPKY Mpenojasatento. [locie npoBepku 1 BHECEHHS
UCTIpaBJICHUH IPOBOAMTCS 3aILUTA IIPoekTa. OLIEHNBAETCSI KYpCOBOM IIPOEKT € YUETOM KaueCTBA BBIIIOJIHEHUS, YPOBHSI 3aLUThI U
CTENEHHU CaMOCTOATETBHOCTH P paboTe.

I'padrueckast 4acTb MPOEKTAa COCTOUT U3 YepTexel Ha auctax gopmara Al.

IIpu BBIOSHEHNY PACUETHBIX 3a/1a4 U PEIIeHUH 337a4 KYpPCOBOT'O IIPOSKTHUPOBAHUS

OCHOBHOE coziepKaHHe MMOSICHUTEILHOM 3aIMCKHU OTpeersieTcs 3alaHieM Ha KypcoBoi IpoekT. O0beM MOSCHUTETBHON 3alINCKH
JojokeH ObITh He MeHee 30...40 cTpaHull pyKOIMUCHOTO TeKcTa. CTpaHHIIbI 3alMCKU HYMEPYIOTCS, BKIIOYasl CTPAHULIBI C pUCYHKaMU
¥ TabnunaMu. Ha TUTYIIBHOM JICTE HOMEpP CTPaHHMIIBI HE YKa3bIBaeTCs.

BHe 3aBHCHMOCTH OT TE€MBI paCUETHO-IIOSICHUTENbHAS 3allUCKa JOJDKHA CONEpXKAaTh: - TUTYJIbHBIN JIUCT;

- 3aJaHUe Ha IPOCKTUPOBAHUE;

- OTJIaBJICHUE;

- BBEJICHUE;

- ONKCaHUE TEXHOJIOTUYECKOM CXEMBl YCTAHOBKY;

- OCHOBHBIE CBOMCTBA pabOYMX Cpen;

- pacUeTHYIO 4acTh, BKJIIOUAOLIYI0 TEXHOJIOTNYECKUE PacyeThl U BIOOp 000pyHOBaHNS;
- 3aKJII0YEHHE;

- CIIMCOK MCIIOJb30BAHHON JINTEPATYPBL.

Bo BBezieHNH yKa3bIBaIOTCS CYLIHOCTh, 3HAUEHUE U 00J1aCTU MPUMEHEHUs paccMaTpuBaeMoro npouecca. Heodxoaumo takxke
MPUBECTH CPABHUTEIBHYIO XapaKTEPUCTHKY alllapaToOB JUIS €0 OCYIISCTBICHHUS U 000CHOBATh BBIOOP KOHCTPYKIIMH OCHOBHOTO
ammapara.

IIpu onucaHuy TEXHONOTMYECKON CXEMBI CIeAyeT MPOAHATH3UPOBATh Pa3INYHbIC €€ BAPHAHTHI, O3BOJISIOLIIE
MHTEHCU(HUIIMPOBATH OCHOBHOM MPOIECC M MOBBICUTH TEXHUKO-3KOHOMHUYECKHE ToKa3aTenu. HeoOxoMuMo Takxke yunuThIBaTh
TpeOOBaHNsI OXPaHbI OKPYKAIOIIEH CpeIbl.

B ycnoBusix pocTa MacImTaboB MPOMBIIUICHHOTO IPOM3BOACTBA OXPaHa OKPYXKAIOIIEH Cpeibl cTana OAHON U3 BaKHEHIIINX
npo06ieM COBPEMEHHOCTH, B PELIEHHH KOTOPBIX 3HaYUTEIbHAs POJIb IPUHAIEKUT MPOLIeccaM U anmapaTaM XUMUYeCKoi
TEXHOJIOTHH KaK IpH pa3paboTKe HOBBIX MAIIOOTXOMHBIX IPOU3BOJICTB, TaK M IIPH Pa3padOTKe METOIOB OUYHUCTKH CTOYHBIX BOJ U
Ta30BBIX BBIOPOCOB. DTO TOCTHTAETCS OJHOBPEMEHHO HECKOIBKUMH ITYTAMH: KOMIUIEKCHOE FCIIOIb30BAHUE CHIPBS, 3aMKHYTHIC
BOJOOOOPOTHBIE IIUKIIBI, CEIEKTUBHOCTB MPOIIECCa, ONTUMM3AIMS €T0 PEKUMA, 3aMEHA OTJEIbHBIX CTaUil IPOIECCOB Ha
9KOJIOTHYECKH Oosee uucThle. TeXHONMOrnIecKas cxemMa JIOJKHA OKa3blBaTh BO3MOXKHO MEHBIIIEE OTPULIATEILHOE BO3/ICHCTBHE Ha
MPUPOTHBIE 3KOCHCTEMBI, U IIPH IIPOBEICHUH PACCMAaTPHBAEMOT0 TEXHOJIOTMIECKOT0 ITPOoIIecca TOIDKHEI OBITh CBEJICHBI K
MHUHHMYMY BEIOPOCHI B aTMochepy U ruapocdepy.

OOO0CHOBaHHBII OKOHYATENbHbIH BAPUAHT TEXHOJIOTHYECKOH CXEMBI ClIEIyeT OIHUcaTh KOHKpPETHO. JloypkHa OBITh IpHBecHa
NPUHIUIAAIEHAS CXeMa YCTAaHOBKH C yKa3aHHWEeM ITO3UNKI (HOMepoB ammapaToB). Ha cxeme yka3bsIBaroTCsl HalpaBJIeHHsI TOTOKOB,
3HAYECHUA UX PacX0Jl0B, TEMIIEPATYpP, KOHLIEHTPALUMH U IPYyruX IapaMeTpoB.

B cBoziKe OCHOBHBIX CBOMCTB pabouHX Cpell JOJKHBI ObITh IPUBEICHBI XUMHYECKUE (POPMYIIBI COETUHEHUH, MOJISPHBIE MACCHI,
(PM3MKO-XMMHYECKHE U TEPMOJUHAMUYECKHE JAHHbIE, UX 3aBUCUMOCTH OT TEMIIEPATyphl U cocTasa. [Jist onpeneneHus 3Tux
JTAHHBIX TIOJIB3YIOTCS CIIPaBOYHOM uTeparypoit. Ecim HeoOXoiMble 3HAYEeHHS TOTO MITH HHOTO CBOHCTBA HAXOATCS 3a MpeesiaMu
IpPECTaBICHHOTO B CIPABOYHBIX MaTepHaax JHana3oHa U3MEHEHUs (GU3MUECKUX YCIOBHUH (TeMIeparyp, JaBlIeHuUil,
KOHIEHTpAIIMIA), TO ClefyeT NPUOETHYTh K MeToAaM 3KcTpanonsaiuu. [Tpu oTcyTcTBIM cBeAeHUH MOKHO BOCIIOIb30BAThCS
nogooueM pU3NKO-XMMHYECKUX CBOMCTB, IPABHIIOM JIMHEHHOCTH XMMUKO-TEXHOJIOTHIECKUX (DYHKIMI U IPYTUMH PaCYCTHBIMHU
Meronamu. Tak, Ui HAXOXKIEHUS ANHAMIYECKOTO KO3((HUIIHUEHTA BI3KOCTH XKUAKOCTH 110 IMHAMUYECKOMY KO3 HIIUCHTY
BSI3KOCTH TAJIOHHOTO BELIECTBA MOXKET OBITh MPUMEHEHO MPaBUJIO JInHeWHoCTH, ycTaHoBieHHoe K. @. ITapnoBeiM. [1pu




OTCYTCTBHH DKCIIEPUMEHTANBHBIX TaHHBIX, HAIPUMED, KOIPPHUIHUEHT TETIOMPOBOIHOCTH YKUIKOCTH MOKHO PACCUUTATH O
IMIIUPHUECKON (hopMyJIe, IPEACTABICHHON B CIICAYIONIEM UCTOUHHUKE:

1) ITaBnos, K. @. [IpumMeps! 1 3a1a4u 10 Kypcy MPOIIECCOB U alapaToB XUMHIECKOH TeXHOIOTHH: yuel. mocodue s By30B / K.
®. I1aBnos, I1. I'. Pomankos, A. A. Hockos. - M.: Anesnc, 2005. - 576 c.

OKOHUaTEIbHO CBEACHUS O CBOMCTBaX paboumnx cper HeoOXOAMMO MPEACTaBUTh B BUAE TAOIHUI] UK IPAdUKOB.

B TeXHOJOrHYECKHX pacyeTax MyTeM COCTABJICHUS YPaBHCHUH MaTEepUATLHOTO M TEIJIOBOTO OAJIaHCOB ONPEICIISIIOT PACXOIbI,
COCTaBBI M TEMITEPATYPHI MOTYIaeMbIX POTYKTOB, TEIUIOBBIE HATPY3KH alIapaToB, PACXObI TEINTIOHOCHTEINEH — IPEIOIIEro mapa,
OXJTaXKaIoIed BoAbI. 3aaueii 9Toro pasena NpoeKTa SBISEeTCS pacueT OCHOBHBIX Pa3MEpOB almnapaToB (IUaMeTpa, BEICOTEHI,
MOBEPXHOCTH TEIJIONEepeadn U T.1.). Ha oCHOBaHMM aHaIKM3a JUTEPATYPHBIX JaHHBIX BHIOMPAETCS METOAMKA pacyera pa3MepoB
amnmapatoB. [1o ypaBHEHHSIM TEIUIO- U MacCOTIEPEIadn PACCUUTHIBAIOT OCHOBHBIC pa3MephI allliapaToB U 3aTEM BBIOMPAIOT
CTaHJApTHBIE. B 3TOT ke pa3nen BKIIOUaloTCs THAPAaBIMYECKHe pacueThl anmnapaToB. KpoMe OCHOBHBIX anmapaToB B YCTAHOBKY
BXOMT BCIIOMOTaTeNIbHOE 000PYI0BaHUE: HACOCHI, BEHTHIISITOPBI, Fa30yBKH, BaKyyM-HacoCHl U T.I. BcmomoraTensHoe
000pynoBaHKE MOAOUPAIOT 1O HOpMaisaM, kataioraM wix 'OCTaM ¢ yueToM KOHKPETHBIX YCIIOBH €ro paboThI.

3aKOHYHB PAaCcUYETHYIO YacTh MPOEKTA, CTYACHT B 3aKIFOUEHIE U3JIaraeT OCHOBHBIE PE3YIIbTATHI BEITIOJIHEHHOH paboThl U 1aeT
aHaJU3 TIOIyYeHHBIX PE3YNIbTATOB.

B crincke nureparyphl epeyUCISIOTCS JTUIIb T€ HICTOYHUKH, HA KOTOPBIE MMEIOTCSI CChIIIKU B PACYETHO-TIOSICHUTEIILHOM 3aIHCKe.
CBezicHUS O TIUTEPaTypHOM HCTOYHUKE JIOJKHBI BKITIOYATh: TIOJTHOE Ha3BaHKE, (PaMIIIIO M HHUIHAJIBI aBTOpa, MECTO U3JIaHHUS,
HaNMEHOBaHHUE U3/IaTeNbCTBA, TO/I U3JaHNUs, YUCIIO CTPAaHUII. Bce NCTIONb30BaHHbIE UCTOYHUKHI MPUBOISITCS B CIIUCKE B TTOPSI/IKE
YIIOMUHAHMA UX B TEKCTE U 3aIMCHIBAIOT CIEAYIOLUIMM 00pa3oM:

1. Kacatkun, A. I'. OCHOBHBIC TIPOIIECCHI M amapaThl XUMUYECKOW TEXHOJOTHU: YICOHUK I By30B. — M.: AmbsiHc, 2005.
-753c.

2. IMaBnos, K. ®. IIpumeps! 1 3agaun MO Kypcy MPOIECCOB M alMapaToB XUMHYECKOH TEXHOJOTUH: yded. mocobue s
By30B / K. @. ITaBnos, I1. I'. PomankoB, A. A. Hockos. - M.: Anesuc, 2005. - 576 c.

3. OCHOBHBIE TIPOIIECCHI U alIapaThl XMMUIecKoil TexHomorud : Ilocobue mo xypcoBoMy mpoektuposanuio /Ilox pen.

0.1 AprtHepekoro.— M.:Xumus, 1991.-272 c¢. PacuerHo-mosICHUTENBHAS 3aMCKa OOPMIISETCS Ha CTAHAAPTHBIX JINCTaX Oymaru
(dopmara A4 (210x297MMm). Ha kaxmom JHcTe OCTaBIAIOTCS MOJIA: ciieBa He MeHee 30 MM, cripaBa He MeHee 20 mm. CokpalieHust
CJIOB B TEKCTE HE JIOIYCKaroTCsl. TepMUHOIIOTHS OJKHA COOTBETCTBOBATH OOIEIPHHATON B HAYYHO-TEXHUUECKOH JIMTEpaType.
Pacuers B 3anmcKe TODKHBI COPOBOXKIATHCS MOSCHEHUAMHE. Bee pacueTHbIe (hOpMyITbI IPHUBOAATCS CHadaia B 00IIeM BUIE,
HYMEpYIOTCs, 3aTeM JaeTCsl HaMEHOBAaHHE 0003HAYEHHH 1 yKa3bIBAIOTCS Pa3MEPHOCTH BCEX BXOIAIIUX B (DOPMYITy BETHIHH.
YucieHHbIe 3HaYEHHS BEJIMYUH B ()OPMYITy TTOJCTABIAIOT B TOM MOPSAKE, B KAKOM OHH B HEH 3aIMCaHbl, M IIPUBOAST PE3yJIbTaT
pacdera. Bce pacyeTs! TOIKHBI OBITH BRITIONHEHBI B M&XIyHApOJHOH cucteme enuanr CH.
PacuerHO-TIOsICHUTENBHAS 3aIIMCKa JOIDKHA OBITH CHa0)keHa He0OXOJMMBIME TpadukamMu, cxeMaMu, 3cKn3amu. Bee mmmroctparmn
MUMEHYIOTCSl pUCYHKaMH. PHCYHOK HyMepyIOT M paclioyararor IocJjie CChIIKM Ha Hero. B TekcTe 3amuckn yka3blBaloTCsl CChUIKH Ha
HCIIONB30BaHHYIO JINTEPATYPY AJISL SMINPUUECKUX (HOPMYI, PU3NUECKNX KOHCTAHT U APYI'UX CIPaBOYHBIX AaHHBIX. CCBUIKM Ha
JUTEpaTypHBIE HCTOYHHUKH JAIOT B KBAIPATHBIX CKOOKaX, yKa3bIBasi HOMEP TAHHOTO HCTOYHHKA B CITUCKE JINTEPATYPHI.
I'pacmueckas uacTh MPOEKTa COCTOUT U3 UepTeka OCHOBHOTO ammapara. OdopmieHne rpaduIeckoi 4acTH MPOeKTa JOIKHO
cootBeTcTBOBaTh TpeOoBaHusaM ECK/I, nmpenbsBisieMbIM K BBIOJIHEHHIO TEXHUYECKOTO IIPOEKTA.
Ha gepreske mOJDKHBI OBITH TaHBI TTIABHBIH BHJ allllapaTa B CEUCHUH [0 BEPTUKAIBHOM OCH, BUJ CBEPXY (€C/IM HE0OXOANMO),
pa3pessl U Ce4eHHs, JarolIye ITOJTHOE IPEICTaBICHNe 00 YCTPOHCTBE TAaHHOTO aIllapara, a TAakke OCHOBHBIC y37IbI, KOTOPEIE Ha
IJIAaBHOM BHJIE HE yAaeTCs M300pa3uTh YeTKo. [ JIaBHBIH BUJI ammapara BbIYEPUHBAIOT TOJIBKO B paboueM MOJI0KEHHH U
pacroararoT ero BOJIb OOJIbIIEH CTOPOHBI TucTa. Ha ocTanbHOI 4acTy ncTa pacioararoT Apyrue BUbl, CEUCHUs, pa3pe3bl.
Pexomenyercs oOIIuii BUJ alapaTta BEYEpYHBATh B HANOOJBIIEM U3 MacITaboB ¢ MPUMEHEHHEM IIPH HEOOXOIMMOCTH Pa3phIBa
n300paXKeHusl.




