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 3a04Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM YHCJIC: 9K3ameH 4, 3
ayJUTOPHBIC 3aHSITHS 24 KYpCOBO#i MPOEKT 4
caMoCTOsITeNbHAs paboTa 246
4acoB Ha KOHTPOJIb 18

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 KypcaM

Kypc 3 4
— HUroro

Bun 3anstuit vit | P | yo | pm
Jlexnuu 6 6 6 6 12 |12
IIpakTuyeckue 6 6 6 6 12 |12
Uroro ayn. 12 (12 (12 |12 |24 |24
Konrakrnas pabora 12 112 |12 |12 |24 (24
Cam. pabota 123 | 123 | 123 | 123 | 246 | 246
B ToMm uncine cam. 32 60
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9 18 |18
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 texHonorus, 18.03.01_23 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2021, nporokos 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" 30.11.2021, nporokos Ne 41

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 | 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 Be3omnacHoCTh KU3HEAEATEILHOCTH

2.1.2 | TennoTexHUKa

2.1.3 | dusuka

2.1.4 |HauepratenbHas TeOMETpUs U UHXKEHEpHas Tpaduka

2.1.5 |Marematuka

2.1.6 |Hudopmaruka

2.1.7 | Xumus
2.2 JucuuninHbl (MOIy/IM) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTByIIee:

2.2.1 | KypcoBas HaygHO-HCCIIEIOBaTENbCKas paboTa

2.2.2 |IloaroroBka K IMpoImeaype 3amIiThl M 3alINTa BHITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.3 | VYnpaBieHue NpoeKTaMu

2.2.4 | MaccooOMEeHHBIE MTPOIECChI XUMUYECKONW TEXHOIOTHU

2.2.5 | Xumu4deckas TEXHOJIOTHS TOIUIMBA U YTJIEPOIHBIX MaTepHAIIOB

2.2.6 |IIpownsBoncTBeHHAs MPAKTHKA IO ITOJYYCHUIO MPOPECCHOHANBHBIX YMEHHI U OIBITa IPO(ECCHOHATIBHON IESTENEHOCTH

2.2.7 | XuMH4YeCKHUE PEaKTOPbI

2.2.8 | Cucremsl ynpapieHHs] XUMUKO-TEXHOJIOTHUYECKUMH TIPOIIECCaMU

2.2.9 |H3BnedeHue u nepepaboTKa XMMUYECKUX MPOIYKTOB KOKCOBAHUS

3. PE3YJIBTATBI OBYYEHMS 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: yIpaBjieHHe MPOeKTAMU, PUCKAMH M M3MEeHEeHUsIMH

3HaTh:

OIIK-5-31 ocHOBHBIE KOHCTPYKIIUH HACOCOB

OIIK-5-32 ocHOBHBIE KOHCTPYKIMHN TEITIOOOMEHHNKOB

OIIK-5-33 ocHOBHbBIE KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIPOBOIOB

OIIK-5-34 TeopeTrueckre OCHOBBI pacuéTa IPOLIECCOB, IPOUCXOAALIMX Ha XUMHUUECKOM IIPOU3BOACTBE

YMmerb:

OIIK-5-Y1 paccuuTaTs THAPABIMYECKOE COPOTHBICHHE TPYOOIIPOBOIa IS IEPeKavMBAHIS )KUAKOCTH U Ta3a

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

OIIK-5-Y3 monobpats cTaHAAPTHBIHN TEIIOOOMEHHHUK

Baagern:

OIIK-5-B1 naBbeixamu 3d MogenupoBaHus TpyOOIIPOBOJHOM ceTH

OIIK-5-B2 naBbikamu 3d MoaeIMpoOBaHus TEILIOOOMEHHOM anmaparypbl




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 3 0,25 OIIK-5-34 JIT.1JI1.2
Kypca, ero MecTo B CUCTEME JI1.6J12.1
MMOATOTOBKHU J12.2J13.1
nHxeHepoB /JIex/ 2132253 54

1.2 IInotHOCTH. IT1OTHOCTH 3 0,25 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 3 0,5 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 BriBog ocHOBHOTO 3 0,5 OIIK-5-31 JI1.2J11.4
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 3 1 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 3 2 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 J3.5
OIIK-5-Y2 21

1.7 BoiBoa ypaBHenust beprymiu 3 12 OIIK-5-31 J.1 P4
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
coxpanenus sueprun. /Cp/

1.8 [IpumeHenue ypaBHEeHUS 3 0,5 OIIK-5-31 J.1
Bbepuymmu. Tpy6xka ITuto. OIIK-5-33 JI1.2J12.1
Pacxonnas maiiba. OIIK-5-34 JI2.2713.1
KondyzopHo-nuddyszopHoe OIIK-5-Y1 JI3.2 JI3.3
yCTpoOiicTBO, paboTa OIIK-5-Y2 JI3.4
nyabBepusaropa. Comio OIIK-5-Y3 2132023 54
JlaBans. /Jlex/

1.9 [Ipumenenue ypaBHeHUS 3 1,5 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 1 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- 12 OIIK-5-31 JI1.1 KM3
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. /Cp/ OIIK-5-Y2 J13.4 JI3.5

JI3.6
01323334

1.12 BriBoa rupoMexaHMueCcKuX 20 OIIK-5-31 JI1.1 KM3
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 /Cp/ OIIK-5-Y2 JI3.4 JI3.5

OIIK-5-B1 J3.6
013233524

1.13 | CBobomHOE UcTEeUeHUE 0,5 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 47 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 4 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
CaMOCTOSTEIBHON paboTHI Ha
noarotoBky k KM /Cp/

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

Pa3gen 3. TennoBble
Mpouecchl
3.1 TemoBoii 6anmanc mporecca 0,5 OIIK-5-32 JI1.1 J11.4
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 1,5 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 1 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 2 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 4 1 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 4 30 OIIK-5-32 J1.4 P6
BUJICOKOHCIIEKTOB 110 TEMaM OI1K-5-34 JI1.5J13.3
JIEKIUH ¥ TIPAaKTUYECKUX OIIK-5-B2 21
3ansTid. /Cp/

3.7 [Moctpoenune 3d moxenu 4 33 OIIK-5-B2 Pl
TeI1000MeHHHKa, 215233 D4
PacCYNTaHHOTO B XOJIE
KypcoBoii paboTsl /Cp/

3.8 Pemenue 3anau no remam 4 6 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 JI2.3J13.1
KYpCOBOTO ITPOCKTa B JI3.2J13.3
TabmaHOM Tporieccope. /I1p/ JI3.4J13.5

J3.6
21323354
Pa3nen 4. IloaroroBka k
KOHTPOJbHBIM
MepOnpUsSITHM U
BBHINOJIHSIEMBIM padoTam

4.1 O0ObeM yacoB 4 16
CaMOCTOATEIBHON paboTH Ha
noarotoBky k KM /Cp/

4.2 O0beM yacoB 4 44
CaMOCTOSITENIbHOM paboThl Ha
noarotoBky k BP /Cp/

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. KonTpoJbHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.IT), BONPOCHI JIsl
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Kon KonTponsHoe
WH/IUKaTOPbI Bomnpock! 11 NOArOTOBKH
KM MEpOIpUsITHE .
KOMITETeHIIN I
KM1 Ok3ameH 1 (ycTHO) OIIK-5-31;0I1K-5- 1. MartepuanbHblii 0anaHC IBUXKCHHS JKUIAKOCTH TIO

32;0I1K-5-33;0I1K-
5-34;0I1K-5-
V2;0IIK-5-Y1;0IIK
-5-¥3;0I1IK-5-
B1;0IIK-5-B2

TpyOOIPOBOY C Pa3INYHBIM CEUCHUEM W IIPHHITAIT HePa3pPHIBHOCTH
TOTOKA.

2. Juddepenunansaple ypaBHEHUsI paBHOBecUsl Dilnepa.
OCHOBHOE ypaBHEHUE I'MJIPOCTATUKH, €r0 IPUMEHEHUE B pacyeTax.
3. [puHIMI paboTHI KUAKOCTHOTO MaHoMeTpa. [Tokazanus

MaHOMETpa MU Tepemnajie AaBJIeHus B OIHY aTMochepy Al pTYTHOTO
1 BOJSIHOTO CTOJIOOB.

4. [NpuHIMT paboOTHl THAPABIMYECKOTO TIPEcca, UCXOI OCHOBE
YpaBHEHUS THAPOCTATUKH

5. [ToHsATHE O BA3KOCTH JKUIKOCTHU. Y paBHEHHUE CBSI3U CHJIbI
BSI3KOCTHOT'O TPEHHUS, BA3KOCTH CPEIbl, MIOIAAN KOHTAKTa U IPaJueHTa
CKOpOCTH

6. INousTHE O HPIOTOHOBCKUX M HEHBIOTOHOBCKHE JKHIKOCTSIX.
7. BriBox nuddepennnanbHOro ypaBHeHUs ABMKEHHs Diinepa.
8. BriBon u3 anddepeHManbHOro YpaBHEHUS IBIKCHAS
Olinepa ypasHenus beprymnu.

9. [TonHbIi ruaponMHaMUYEecKUid Hamop. M3mepeHue pacxonoB
U CKOPOCTEN IBHKEHUsI )KUIKOCTEH U ra3os.

10. ITpuniun aelcTBUs MyNbBEPU3aTOpa HA OCHOBE ypaBHEHMS
Bbepnymnu.

11. Ypaenenus HaBbe-Crokca.

12. Pexxumbl aBmkenus xunkoctd. Onbit Pelinonbaca.
Kpwurepwnii nogobust PeitHomnbca.

13. [TonHbIi ruaponMHaMUYecKuid Hamop. M3mepenue pacxonoB
U CKOpPOCTEN JBHKEHUs KUIKOCTEH U ra3os.

14. Kpurepnn ruppoanaammdeckoro nogodus. O6o0menHoe
KPHUTEPHANBHOE YPABHEHUE THAPOANHAMUKH.

15. 3aKOH CONPOTHUBIEHHS MPU ABMXKEHHHM OJHO(A3HOrO MOTOKA.
VYpasuenue JJapcu-Beticoaxa.

16. Koa¢pduumenT mruHEHHOTO TpEeHHs KUAKOCTH WX ra3a o
CTeHKH TpyOomnpoBoza. CBsA3b KO3 PULIUEHT THHEHHOTO TPEeHHS

17. VYpaBuenne KomsOpyka u Yaiita. MecTHbIE CONPOTHBIICHUS.
18. Meronuka pacyera rMIpaBIMYECKUX COINPOTUBICHUM
TpyOOIIPOBOOB JUIA TPAHCHIOPTA KHUIKOCTEH U ra3os.

19. KoHcTpykiun HacocoB

20. VYpaBHeHHE JUIS ONMHCAHHE ITOJHOTO HAIOPa, pa3BHBAEMOT0
HAaCOCOM.

21. Knp Hacoca, MOITHOCTD 3JIEKTPUYECKOTO JBUraTelsl Hacoca.
22. Meronuka BeIOOpa Hacoca B 3aBUCUMOCTH OT

THAPABINYCCKOIO COIIPOTUBIICHUSA CCTH.




KM2

Dk3ameH 2 (ycTHO)

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) 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

Tectsl (s
MIPOMEKYTOUHOTO
KOHTPOJIS IpU
HEOOXOJUMOCTH, HE
I/ICHOHLS}’IOTCFI B
KauecTBe 3auéTa WiIn
9K3aMeHa)

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 .
KOMIIETECHLUI
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
5-34;01I1IK-5- PEKTU(HUKAIIIOHHOM TIpOIiecce M KOJIOHHE TIPHBEACHEI B Ta0muIe 1.
V1;0IIK-5-Y2;0I1K | TerutooOMeHHHK oboTpeBaeTcs napom noj nasieHuem 0,7 MITa.
-5-¥Y3;0I1K-5- Hcxonnast cMech HarpeBaeTcsl 10 TeMIlepaTypbl KUTICHUS
B1;0IIK-5-B2 HU3KOKUIISIIIET0 KOMIIOHEHTa B OMHAPHOM CMECH.
P2 3amauu nms OIIK-5-31;0I1K-5- 1) PaccuuraTh THHEHHYIO CKOPOCTh ABHKCHUS JKUIAKOCTH IO TPYOe
paccMOTpeHus Ha V1;0IIK-5-Y2;0IIK | suamerpom 20 mm ¢ V=0,003 m"3/c.
IIPAKTUYECKUX -5-34;0I1K-5- 2) paccuuTaTh JTHHEHHYIO CKOPOCTH ABMKEHHS KUAKOCTH IO TpyOe
3aHATHAX 33;0I1K-5-B1 nmuamerpom 20 MM ¢ V=0,003 M*3/c, paccunTaTh MacCOBBIH pacxo/

OcH30J1a TIPU YKa3aHHOW 00BEMHOM 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) PaccunTaTh MakCUMaJbHOE ¥ U30BITOUHOE IaBJICHHS ras3a B

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




P3

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

OIIK-5-B2;0I1K-5-
V3;0IIK-5-32

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 OIIK-5-31;0TIK-5- | BeiBecTr OCHOBHOE ypaBHeHHE Ditfiepa (OCHOBHOE YpaBHEHHE
(cxpunKact 1) 32;0I1K-5-33;0IIK- | ruapocTaTuku) U3 pacCMOTPEHUS CHII, IEHCTBYIOINX HA
5-34;01I1IK-5- 9JIEMEHTaPHBIN 00BEM.
V¥1;0IIK-5-Y2;0IIK
-5-¥Y3;0I1K-5-
B1;0IIK-5-B2
P5 Buneootser 2 OIIK-5-31;0IIK-5- | BeiBecTr OCHOBHOE ypaBHEHHE bepHYIIM 13 pacCMOTPEHUs CHJI,
(ckpuHKacT 2) 32;0I1K-5-33;0I1K- | aelicTByromuX Ha 3JieMeHTapHbIA 00bEM. BriBecTH ypaBHEHHE
5-34;01I1IK-5- bepHysu U3 3aK0Ha COXpPaHEHUS YHEPTUM.
V1;0IIK-5-Y2;0I1K
-5-¥Y3;0I1K-5-
B1;0IIK-5-B2
P6 Bunootest 3 OIIK-5-31;0I1K-5- |3amucaTth BOJIEOOTBET, B KOTOPOM IMOSICHUTD MPUHIIMIT JCHCTBUS

(Cxpunkacr 3)

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

KoH(py30pHO-TH(HY30pHOTO yCTpOIiCcTRa.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)




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

B cucreMe oneHKH 3HaHUH, YMEHUIT M HABBIKOB IO pe3yJIbTaTaM IPOBEICHUS KOHTPOIBHOM PabOThI HCTIONB3YIOTCS CIEAYIOIIIE
KPUTEPHHU:

PeSyJ'[LTaT OLICHUBaHHA KpI/ITepI/II/I OLICHKH

«OTIHIHOY 3a moaHoe OBJIAACHUEC CONCPIKAHUEM yqe6Horo Marepuaia, BIaJICHUC TMOHSITUHHBIM arraparoM, YMCHHUC
peuiaTh NpakKTUICCKUEC 3aJa4u, I'paMOTHOE, JIOTUIHOC U3JIOKCHUE OTBETA.

«XOpOH.IO» Ecimun CTYACHT IIOJIHO OCBOMJI y‘ICGHHﬁ MaTtepual, BIaACCT MOHSITUHHBIM armapaToM, OCO3HaAHHO MMPUMCHSACT

3HAHUSA U PEIICHUS MPAKTHUECKUX 33/1a4, TPAMOTHO M3JIaraeT OTBET, HO CO/IepKaHKe B (hopMa OTBETa MMEIOT HEKOTOPHIE
HETOYHOCTH

«Y IOBJIIETBOPUTEILHO Ecnu ctyneHT oOHapyxuBaeT 3HaHHE U MOHHMMaHHE OCHOBHBIX MOJOKEHUIl ydeOHOro Marepuana,
HO U3J1araeT ero HeroJIHO, HEMOCIEJ0BaTENbHO, JOITYCKAET HETOUHOCTH B ONPEC/ICHUE IOHATUH, B IPUMEHEHUH 3HAHUM 115
pelIeHns MPaKTHIECKHX 3aa4, He yMEeT T0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHUS

«HeynosnerBopurenbHO» Ecnu cTyneHT umeeT pa3po3HEHHBIE, OeCCHUCTEMHbIE 3HAHUS, HE YMeEeT BBIICIATH TJaBHOE U
BTOPOCTETIEHHOE, JJOIMYCKAET OMNOKU B ONpeeleH!e MOHATHI, HCKaKaeT UX CMBICT, OECTIOPSI0YHO U HEYBEPEHHO M3/1araeT
MaTepHai, He MOXKeT IPIMEHATh 3HAHWS TS PEIICHNS MPAKTHUECKUX 33/1a4; 3 ITOJTHOE He3HaHNe W HeTIOHNMaHUe yaeOHOTo
MaTepHaia Wid OTKa3 OTBEYaTh

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

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

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

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

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

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

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

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

IMokazaTenu 1 KpUTEPHH OIICHUBAHKS YK3aMeHa:

— Ha OICHKY «OTJINYHOY (5 0ayu10oB) —00y4aromuiicss AEMOHCTPUPYET BBICOKHH ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITHH,
BBICOKHH YPOBEHb 3HaHMII HE TOJIBKO Ha YPOBHE BOCIIPOU3-BEICHHS U O0BSICHEHHSI MH()OPMAIINK, HO ¥ UHTEJJIEKTYalIbHbIe HaBBIKN
peleHust npodieM U 3a/1ad:

— JTaeTcst KOMIUTEKCHAs OIIeHKA MPEeUI0KSHHON CUTYAINH;

— IEMOHCTPHPYIOTCS TIIyOOKHE 3HAHHS TEOPETUUECKOTO MaTepHaia M yMEHHE HX IPUMEHSTD;

— [I0CJIeJOBATEIbHOE, TPABUIIBHOE BBHITIOJHEHUE BCEX MPAKTHUECKUX 33aHHUIL;

— yMeHne 000CHOBAHHO M3JIaraTb CBOHM MBICIIH, JIeNIaTh HEOOXOJMMBIC BEIBOJIBI.

— Ha OLIEHKY «XOpoIoy (4 6ata) — 00yJaromuics IeMOHCTPUPYET CPpeAHUI ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIINH:
— JJaeTcsl KOMIUIEKCHAs! OLICHKA MPEUI0KEHHOH CUTYaIHN;

— JEMOHCTPHPYIOTCS JOCTATOYHBIE 3HAHNS TEOPETHIECKOT0 MaTepHalla ¥ YMEHHE HX IPHUMEHSTh; HO JOITyCKAIOTCS
HE3HAYUTEIbHBIC ONTHOKH, HETOYHOCTH

— BBINOJIHEHUE BCEX MPAKTHYECKHUX 33aHMIT; BOSMOXKHBI €IMHUYHBIC OLIMOKH, UC-TIPABIISIEMbIE CAMHUM CTYAEHTOM HOCIIE
3aMevaHus MPEToIaBaTels;

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

— Ha OLICHKY «YIOBIETBOPUTENBbHO» (3 Oata) — 00ydaronuiicss IeMOHCTPHPYET IIOPOTr0-BbIi YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETCHIIUI:

— 3aTPYAHEHUS] ¢ KOMIUIEKCHOW OLIEHKOM IPENI0KEHHOM CUTYalUH;

— HEMOJIHOE TeopeTuieckoe 000CHOBaHUE, TPeOyollee HaBOAAIINX BOIPOCOB Ipe-NoAaBaTeNns;

— BBIIIOJIHEHUE 3aJaHUH IPU MOJICKa3Ke MPENoaBaTelis;

— 3aTpyJHEHHS B (POPMYIHPOBKE BEIBOJIOB.

— Ha OIICHKY «HEY/IOBJICTBOPUTEIBHOY (2 Daiia) — o0yJaroIuiicss IeMOHCTPHPYET 3HaHus He Oojee 20% TeopeTHIecKoro
MaTepHaa, JOIMyCKaeT CYyNIeCTBEHHbIC ONIMOKH, HE MO-)KET TI0Ka3aTh HHTEIUICKTYyIbHBIC HABBIKH PEIICHHUS TIPOCTHIX 3a]1ad.

— Ha OLICHKY «HCYAOBJICTBOPUTCILHO» (1 6aJ'I.]'I) - 06yqa}0mm“lc>1 HE MOXKCT IMOKa3aThb 3HAHU Ha YPOBHE BOCIIPOU3BEACHUA U
00BSICHEHUS I/IH(I)OpMaHI/II/I, HE MOXCT IMOKa3aTb HHTCJI-JICKTYAJIbHbIC HABBIKH PCIICHUSA IMMPOCTBIX 3a/la4 HCIIPpaBUJIbHAA OLICHKA




MpeI0KEHHON CUTYallUH;
DK3aMeH MOXKET MMPOBOIUTHCS B TUCTAHIIUOHHON opme

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBUTCIIN

3arnaBue bubnuoreka

UznarenbcTBO, TO, 31. aJipec

JI1.1 | AT. Kacatkuna OCHOBHBIE MPOIIECCHI U M., Anbsuc, 2014,
anmnaparsl XUMUYECKOH
TEXHOJOTHH: YUeOHUK ISt
BY30B
JI1.2 | .M. Ky3nenosa, X.O. | OOmas xumudeckast CII0, Jlanb, 2014,
Xapmammuay, TexHojorus. Merononorus
B.I".BaHoB, MIPOEKTUPOBAHUS XUMHKO -
3.B.YupkyHoB, o TEXHOJIOTHUECKUX IIPOLIECCOB!
pen.X.D. Xapnammuan | YaeOHUK
JI1.3 | Anekcees B.B. JlaGopaTopHBIil MPAKTHKYM I10 Kazans : M3narenscteo KHUTY, 2011,
MallliHaM | armnapaTam URL: http://biblioclub.ru/index.php?
XUMHYECKUX MTPOU3BOJICTB : page=book&id=258707 (18.11.2015)
y4aeOHoe mocobue
JI1.4 | AW JleonTheBa O6opynoBaHNEe XUMUYECKUX Tam60B : U3parensctBo ®I'BOY BIIO
MPOU3BOACTB B 2 yacTsx . . 1. «TI'TY»,, 2012, URL:
: yaeOHOE mocoone http://biblioclub.ru/index.php?
page=book&id=277812 (18.11.2015).
JI1.5 | AW. JleonTheBa O6opynoBaHNEe XUMUYECKUX Tam60B : M3parensctBo ®I'HOY BIIO
MPOU3BOJCTB B 2 yacTsx . Y. 2. «TI'TY»,, 2012, URL:
: yaeOHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
JI1.6 | Komuccapos O. A., XUMHKO-TEXHOJIOTHUECKHE Mocksa: FOpaiit, 2023,
I'nebos M. b., MIPOLIECCHI
T'opnees JI. C., Benr : Y4EOHHK M IPAKTUKYM TSI
J.I1 BY30B
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue bubnnorexa WznarenscTBoO, rox, 311. aapec
JI2.1 |K.®. [1aBnos, I1.T. [Ipumeps! 1 3a1a4u 10 Kypcy M., AnbsiHc, 2013,
Pomankos, A.A. MIPOIIECCOB U aIMapaToB
Hockos XUMHUYECKON TEXHOJIOTHU:
YuebHoe nmocodue
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3a1a4u 1O Kypcy CII0, Jlans, 2013,
"Marematrueckoe
MOJIETUPOBAHNE XUMHUKO -
TEXHOJIOTHYECKHX MPOLECCOB":
YuebHOe mocobne
JI2.3 | E. U. Akynunus, A. 3aJauu MHXEHEPHOTO aHalu3a Tam60B : TamOOBCKHiT rOCyJapCTBEHHBII
O. I'ne6os, J. JI. MPOLIECCOB U ammapaToB texunaeckuit yausepcuret (TTTY),
Henos [u ap.] XUMHYECKON U OMOTEXHOJIOTUI 2018, https://biblioclub.ru/index.php?
B cpene NX : yueOHOe page=book&id=570584
JNIEKTPOHHOE U3IAHHE:
y4ebHOe mocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue bubnnorexa W3narenscTBO, rOx, 311. aapec
JI3.1 |}O.M. piTHEpCKUit ITponeccrl u anmaparsl M.: AnpsiaC, 2013,
XUMHUYECKON TeXHOJoruu. B 2-
X T.
JI3.2 [ AB.I'opoxos OmnpeneneHne ruIpaBInIeCKUX MarsauToropck, rocto TexH. yu-T um .M.

COIPOTUBIICHUH B
TpyOOIpOBOIaX:
Meroandeckue ykazaHus K
nabopaTopHoii paborte

Hocoga, 2013,




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

JI3.3 [AB.I'opoxos CHSATHE U IOCTPOCHHE MarHuToropck roc. TeXH. yH-Ta UM.
XapaKTEPUCTHK I'"'N.Hocoga , 2013,
HEHTPOOEKHOTO HacOca:
Meroandeckue ykazaHus K
nabopaTopHoii pabote
JI3.4 | AB.I'opoxos, Onpenenenue pexuma Marunutoropck 'OY BPO 2MI'TVY",
B.B.Beiinckuii JIBUKCHHUS KUIKOCTH: 2009,
Meroandeckue ykasaHus K
nabopaTopHoit paboTte
JI3.5 | A.B.I'opoxos W3yuenue BI3KOCTH KUAKOCTHU: Marnuroropck roc. Texs. yH-1a um. I'.1.
MeTtoauueckue yka3aHus K Hocosa , 2013,
nabopaTopHoit pabore
JI3.6 | B.B.Beitackuii, Nzyuenue npouecca Marnuroropck, 'OY BIIO "MI'TY"", ,
A.B.I'opoxos OCaKJICHUsI TBEP/IbIX YaCTHULl B
JKHJIKOCTH
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas dJIEeKTPOHHAS OMOIHOTEKA www.elibrary.ru
32 | LMS Canvas https://Ims.misis.ru
73 | IIporpamma amst mogdoopa HaCOCOB https://spaix.hms.ru/StartMain.aspx
D4 | CopaBouHble JaHHbBIC https://thermalinfo.ru/
6.3 IlepeueHb MpPOrpaMMHOro odecnev4eHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 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;
1.6 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.7 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.8 |Zoom
1.9 Microsoft Teams
I1.10 | Bpaysep Google Chrome
I1.11 | Bpaysep Yandex
I1.12 | WinDjView 2.0.2
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
i model.exponenta.ru - — yaeOHO-METOTUIECKUI CAHT O MOJISIIMPOBAHHUHN M UCCIICIOBAHNN CUCTEM, O0BEKTOB, TEXHIIECKUX
) IIPOLIECCOB U (PU3UUECKUX SBICHUI.
o mvtu.power.bmstu.ru - Ctateu o Bo3moxkaocTsx ITK « MBTVY», onmybnmkoBaHHEIe Ha caiite model.exponenta.ru:
) «IIporpammusIii KoMIUIEKC "MoaenupoBaHre B TEXHUUECKUX YCTPOHCTBAX'"».
N.3 |xumuk.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcuHarenne
113 VYuebnass maboparopusi (kommbloTepHbd | KommekTr — ydeOHOM — mebemun Ha 12 Mect s
KJIacc) oOyuaromuxcs, 12 CTAaIMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTYICHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP ULt
nmpernogaBarenis (y BCEX BBIXOJ B HMHTCPHET), MPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHAas
MenoBas, BeO kamepa Logitech, moctym k 3JOUOC
Vuusepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nuieH3nOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.
133 VYuebnass  ayauropuss  juis  3aHATHH | Kommiekr — ydeOHOM — mebemn  Ha 56 Mect A

Office, MS Teams, antuBupyc Dr.Web.

JIEKLHIOHHOTO THIA, NPaKTUYECKHX | oOyuarommxcs, 1  CTauMOHapHBIH  KOMIIBIOTEp VIS
3aHATHI npenogaBaress ¢ BBIXOAOM B HHTEPHET, MPOCKTOP, dKpaH
HACTCHHBIH, JOCKAa aymuTOpHas MenoBas, BeG Kamepa
Logitech, KoJIOHKH, JHIIEH3MOHHBIE MpOrpaMMel MS




216 VYueOHas mabopaTopust Kommurekt  yueOHo#f  mebenmm Ha 12 wMect A
o0yJaronmxcs, 1 CTaLlMOHAPHBIN KOMIIBIOTED,
naboparopust TEIIOTEXHUKH " TEpPMOJIMHAMHKH,
7a00OpaTOpHBIA  CTEHA  JUIi  W3YYCHHs  HPHHIMIOB
npeoOpa3oBaHUA W M3MEPEHHs  JaBIEHUS,  pacxoja
KHUAKOCTH, BO3J(yXa, TOPEIIKH KEKIMOHHBIE.

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

JI71s yCIeIIHOTO OCBOCHHS AUCIUITIMHEI U TIOHUMAHUS TEOPETHIECKOT0 MaTepraia CTyICHTOM HeOOX0IUMbI 3HAHWS,
MOJTy9eHHBIC B BBICIICH IIKOJIE IT0 MaTeMaTHKe, PU3UKe, OOIICH H HEOPraHNIECKON XHUMUHU, HHPOPMATHKE, (HU3NIESCKON XM,
TEOPHH BEPOSITHOCTEH U MaTEMAaTHIECKOW CTaTUCTUKE, SKOJIOTHH.

Crnenyer IOMHHUTD, YTO JIEKLIMOHHBIA MaTepual OTpaXkaeT JIMIIb HauboJsiee 3HaUuMbIe Hay4YHbIe 1 TEXHUUECKUE PELICHUs, T03TOMY,
JUTS TIOHUMAaHUs MaTepralia HeoOX0auMO 00paniaThes K TUTEPaTypHbIM HCTOYHUKAM ¢ O0JIee MOTHBIM OMHCAHUEM U3ydaeMOi
Tembl. He clentyetr orpaHUuMBaThCS OJJHUM YI€OHBIM MTOCOOMEM, FITH BEIOMPATH CaMbIll COBpEMEHHBIH yueOHuK. [1one3nee
CPaBHUBATh YCTAPEBIIHNE TEXHOIOTUYECKUE pelIeHus ¢ Hauboiee 3pPEeKTUBHBIMU COBPEMEHHBIMH, OTCIEKHUBASL YBOIIOIHIO
TEXHUYECKOW U MHKEHEPHOU MBICIH. )i 3THX IeNel CIeAyeT HCIOIb30BaTh Kak 0a30BYIO IUTEPATYPY, TaK U JOTIOHUTEIBHYIO,
yKa3aHHbIC B paboueil mporpamMMe TUCIITHIUTHHBL.

[Ipu moATOTOBKE K MPAKTHYECKUM 3aHATHAM HEOOXOAMMO MOBTOPUTH PaHee MPOIIEHHBIN JEKIIMOHHBIA MaTepPUal U TOTOIHUTD
€ro CBEJICHUSIMHU U3 aKTyaJbHbBIX Ha CErOTHSIIHUMN JeHb HICTOUHUKOB NEPUOJMUYECKOMN MeYaTH BEAYILIMX B OTPACIHU )KyPHAJIOB,
Takux kak «Kokc n Xumus», «bakupckuit HepTeXuMUIecKui xypHam», «Ctanby, «Yromby, «Bectauk MI'TY». [pu Hammauw,
TMIOJIE3HO HMCITOIB30BaTh HMH()OPMAIIMOHHEIE OFOJUIETEHH, BBITYCKaeMbIe BEIYIIIUM HAyTHO-UCCIIENOBATEIILCKUM HHCTHTYTOM CTPAaHbI
OI'YII BYXHWH (BocTouHbIl yraeXuMHIUECKU HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKU pedepaTUBHBIX CTAaTel, HaTEHTHI,
HaXOJSAIIUECS B OTKPHITOM JIOCTYIIE.

PaccmarpuBas Kakyro-100 TEXHOJIOTHIECKYIO TIETTOYKY CIIEAYeT MOMHUTbD, YTO YCIETHO (DYHKITMOHUPYIOIIAs TEXHOJIOTHUS Ha
OJTHOM 3aBOJIC MOXKET OKa3aThes He (D (EKTUBHOIH B yCIOBHAX Apyroro. OTciofa — He ObIBaeT eIMHCTBEHHO BEPHOTO U
YHUBEPCAJILHOT'O TEXHUYECKOTO perieHrs. ONTUMaIbHOE Ke PelIeHrue BO3MOXKHO TOJBKO IIPH AETAIBHOM U3y4€HHUH MHOXKECTBA
JUTEPATYPHBIX HCTOYHUKOB M MMPAKTUICCKUAX BBIBOZOB. TakuM 00pa3oM TOJBKO MIOHMMAaHHUE NIPEAHA3HAYCHUS U 00JIaCTH
MPUMEHEHUS KaXKI0H TEXHOJOTHH BEJIET K YCIEITHOMY OCBOSHHIO Kypca.

B nenom, AMCHUITIIMHA COCTOUT HE TOJIBKO U3 ayAUTOPHOM YacTH, HO U BKJIFOUAET B Ce0sl CaMOCTOSATENBHYIO paboTy CTyIEHTa,
MPU3BAHHYIO B IEPBYIO OYEPE/Ib HAYYUTDh CTYICHTa paboTaTh C JUTEPATYPOI U MPOBOANUTE JIOTHUECKHI aHATTU3, eNIaTh
00001IeHUS.

Ha caMomoAroToBKy BEIHOCSATCS CIIETYIOIINE TEMBI:

«McTopust 1 OCHOBHBIE 3Talbl Pa3BUTH KOKCOXUMUYECKON TEXHOJIOTUNY,

«CoBpeMeHHbIE HAMPaBJICHUS Pa3BUTHS KOKCOXUMHYECKOH MPOMBIIIEHHOCTH | aIllapaToB KOKCOXUMHUYECKUX POU3BOICTBY.

JIJis yCTIeNHOM c1avuu SK3aMeHa U 3a4eTa IpH 9TOM HEOOXO0MMO OOBEIMHATE CBEJICHNUS, TOTyIeHHBIE B XO/I€ JICKITHOHHBIX,
MPAaKTUYECKUX 3aHATHIA U CaMOIMOITOTOBKH.

KypcoBoii mpoekT sBiIseTcs 3aKIF0YUTEIBHBIM 3TanioM 00ydeHust cTyaeHToB 1o aucuurinHe [TnAXT u BIOTHSETCS 1ocIie
CIau¥ SK3aMEHOB TI0 KYpCYy.

KypcoBoe npoekTupoBaHHe IMEET CBOSH LENbI0 00yIHUTh CTYACHTOB OCHOBAM TEXHOJIOTHIECKOTO U KOHCTPYKTHBHOTO PacueToB
XUMHUYECKOI1 anmnapaTypsl, a TaKKe pacIlupUTh TEOPETUUECKUE 3HAHUS CTYACHTOB, MPHOOPECTH HABBIKH MO PELICHUIO HHKEHEPHBIX
3a/a4. BeIMOIHEHNE KypCOBOro MPOEKTA CIIYXKHUT 0a30# I KypCOBBIX U AUTUIOMHBIX MPOEKTOB MO CHEIUATEHOCTH

B mporiecce KypcoBOro MpoeKTHPOBAHUSI CTYICHT JOJDKEH OBIIAIETh METOAUKON TEXHUKO-9KOHOMHYIECKOTO 0OOCHOBAHHUS U
BbIOOpA TUTIOBOM anmaparypbl, TEOpHEH U MPAKTUKOW BHIIIOTHEHUS pacueTOB M MPOSKTHPOBAHUS alllapaToB.

Temol KypcOBOT0 POEKTA SBJISIETCS PACUYET U TPOSKTUPOBAHUE TUITOBOM XMMHUYECKOH aInaparypsl, HalpUMep, BBIITAPHBIX
YCTaHOBOK, CYIIMJIBHBIX aIapaToB, MACCOOOMEHHBIX KOJIOHH. TeMa mpoekTa ToJHKHA MPETyCMaTPUBATh PACUETHI 0 HECKOIBKUM
BaXHEHIIINM pa3zienaM Kypca, BKIIIo4asi THAPaBIMYECKHe, TEIIOBBIE PACUEThI U PACUETHI 10 TETI0-MaccOOMEHY.

Ha ocHOBaHUM pacyeToB CTYAEHTOM ONPENENAIOTCS OCHOBHBIE PEKUMHBIE TApaMeTPhl U TEOMETPUUECKUE XapaKTEPUCTUKU
amnmapara. 3aTeM BBITIOJHSIOTCS 3CKH3bI alllapaTa, IpopadaThIBacTCss KOMIIOHOBKA H BO3MOYKHBIC BAPUAHTHI PACIIONOKCHUS Y3JIOB.
ITocne BEIOOpa ONTUMAIFHOTO BapuaHTa KOHCTPYKIIMHU CTYACHT MPHUCTYIAET K pa3padoTKe YepTeKel anmapara.

PesynbTatel pacuera BMecTe ¢ rpad)uKaMu, pUCYHKaMH U HEOOXOAUMBIMHU BCIIOMOTaTeIbHBIMHA MaTepruaiaMu 0QOpMIISIOTCS B BUZIE
MOSICHUTEIHbHON 3aITUCKHU.

O0BeM pacueTHO-TIOSCHUTEIBHON 3aITUCKH cocTaBisieT 30-35 MUCTOB pyKOTIMCHOTO TEKCTA.

B nenoM KypcoBoi POEKT JOJKEH MPEACTABIATH CO00 3aKOHUSHHYIO IPOEKTHYIO pa3paboTKy YCTAHOBKH. 33 PE3yAbTAThI
pacyeToB OTBETCTBEHHOCTh HECET CTYJCHT — aBTOp NpoekTa. [IpenonaBaTens — pyKOBOAUTENb MPOEKTa — HAMIPABISIET paboTy
CTyIIeHTa, 00CCTICYNBACT CHCTEMATHYCCKHE KOHCYIbTAIIUH, HA KOTOPBIX CTYJICHT IOJy4aeT OTBETHI HA BCE BOSHUKAIOIIHE Y HErO
BOTIPOCHI U PEKOMEHIAITNH TI0 OCHOBHBIM pa3JieliaM pa3padaThiBaeMOro MpoeKTa.

3aKOHYEHHBIN M OJTHOCTBIO OPOPMIICHHBIN MPOEKT CAETCsl Ha MPOBEPKY mpenoaaBaTento. [locie mpoBepky 1 BHECEHUS
WCIIPABIICHUI MPOBOJUTCS 3aluTa poekTa. OLeHBaeTCs KypCOBOU MIPOEKT C YUETOM KayecTBa BHITIOJIHEHUS, YPOBHS 3alIUTHI U
CTEIEHN CaMOCTOSTEIILHOCTH TIPH padoTe.

I'padmueckast yacTs MpOEKTa COCTOUT U3 YepTexel Ha mucTax opmaTa Al.

[Ipu BBIMOTHEHNH PACUETHBIX 3a/1a4 U PEeIlIeHUH 337a4 KYPCOBOTO IIPOSKTHPOBAHUS

OCHOBHOE COZIep)KaHKEe TOSCHUTEILHOM 3aITHUCKH OMPENENAeTCs 3aJaHueM Ha KYpCOBO# MPpoekT. O0beM MOSICHUTEIBHON 3aITUCKU
noikeH ObITh He MeHee 30...40 cTpaHuI pyKOIMCHOTO TeKeTa. CTpaHUIIBI 3aNIICKH HyMEPYIOTCS, BKJIIOYAsk CTPAHHIB C PUCYHKAMH
1 Tabnunamy. Ha TUTYIBHOM JHCTE HOMEpP CTPaHHIIBI HE YKa3bIBACTCSI.

BHe 3aBHMCHMOCTH OT T€MbI paCUETHO-IIOSICHUTEIbHAS 3aMUCKa JIOJDKHA COJIEpkKaTh: - TUTYJIBHBIN JIHCT;

- 3aJjaHie Ha TPOCKTHPOBAHNC;




- OIJIaBJICHUE;
- BBEJICHUE;

- ONHCaHUE TEXHOJIOTNYECKON CXEMBl YCTAHOBKY;

- OCHOBHBIC CBOHCTBA pabOvHX Cpex;

- PacyeTHYIO0 4acTh, BKJIIOYAIOIIYI0 TEXHOJIOIMYECKHE PacueThl U BIOOP 000pydOBaHUS;

- 3aKJII0YEHHE;

- CIIMCOK HCIIOJIb30BAHHON JINTEPATYpBHIL.

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

IIpu onucaHuy TEXHOIOTUYECKOHU CXEMBI CIETyeT IPOAaHAIU3UPOBATh Pa3INYHbIE €€ BAPUAHTHI, I03BOJISIOIUE
UHTEHCU(UIIIPOBATh OCHOBHOI Mpoliecc 1 NOBBICUTh TEXHUKO-IKOHOMHUUECKHE MMokazaTenyu. Heo6xoanmMo Takxke yuUThIBaTh
TpeOOBaHUs OXPaHbI OKPYXKAIOIIEH CPeIIbl.

B ycnoBusx pocTta MacmTaboB MPOMBIIUICHHOTO IIPOM3BOACTBA OXpaHa OKPYKAIOIIEH CpeIbl CTana OHOH U3 BaKHEHIIINX
mpoOJieM COBPEMEHHOCTH, B PELIEHHH KOTOPBIX 3HAYUTEIbHAS POJIb IPUHAUISKUT MpoLieccaM U almapaTaM XUMUIeCKOiH
TEXHOJIOTHH KaK IIPH pa3paboTKe HOBBIX MalIOOTXOJHBIX IPOM3BOJICTB, TAK M IIPH pa3pabOTKe METOJOB OYMCTKU CTOYHBIX BOJ U
Ta30BBIX BEIOPOCOB. DTO IOCTHTAETCS OJHOBPEMEHHO HECKOIBKUMH ITYTAMH: KOMIUIEKCHOE FICIIOIb30BaHHUE CHIPBS, 3aMKHYTHIE
BOJJOOOOPOTHBIE IIUKIIBI, CEIEKTUBHOCTB TIPOIIECCA, ONTUMM3AIIHS €T0 PEKUMa, 3aMEeHA OTJETIBHBIX CTAIHI IIPOIIECCOB Ha
9KOJIOrn4eckH Goee uucTele. TexHomornyeckas cxema J0KHA OKa3bIBaTh BO3MOYKHO MEHbIIIEe OTPUIATENIbHOE BO3AEHCTBUE HA
HPHPOJHBIE SKOCHCTEMBI, U IIPH IPOBEACHUH PACCMATPHBAEMOT'0 TEXHOJIOTHYECKOT0 IIPOLecca JOJDKHBI ObITh CBEACHBI K
MUHHMYMY BBEIOPOCHI B aTMoc(hepy U Tuapocdepy.

OO060CcHOBaHHBIN OKOHYATEIBHBIN BAPHAHT TEXHOIOTUYECKOIT CXEMBI ClIefyeT OMIcaTh KOHKPETHO. JlomkHa OBITh IpHBEACHA
NpUHLUNKAIBHASA CXEMa YCTAHOBKHU C yKa3aHUEM Mo3uLuil (HomMepos anmnapaToB). Ha cxeme yka3pIBaroTCsl HalpaBIeHHs HOTOKOB,
3HAYEHUS UX PacXoJl0B, TEMIEPATYpP, KOHIIEHTPALMHA U IPYyruX MapaMeTpoB.

B cBOzKE OCHOBHBIX CBOHCTB pab0UNX Cpex HOJKHBI OBITh IPUBEICHBI XUMHIECKUE (DOPMYITBI COSTMHEHHH, MOJISIPHBIE MACCHI,
(bU3UKO-XMMHUYECKHEe U TEPMOJMHAMUYECKHE JaHHBIE, UX 3aBUCHMOCTH OT TeMIIepaTyphl U cocTaBa. [l onpeaeneHus 3Tux
JJAHHBIX TOJIB3YIOTCS CIIPaBOYHOM JinTeparypoii. Eciii HeoOXouMble 3HaUEHHS TOTO WIIM HHOTO CBOMCTBA HAXO/STCS 3a MpeenaMu
MPE/ICTaBICHHOTO B CIIPABOYHBIX MaTepHajiax Jrana3oHa H3MEHEHUs (GHU3MUECKUX YCIOBHUH (TeMIieparyp, NaBlIeHNUH,
KOHIICHTPAIIHIA), TO ClIeAyeT IPHOETHYTh K MeToaM 3KcTpanosiuu. [Tpu oTcyTcTBHM CBeAeHHH MOKHO BOCIIOIB30BaThCS
noso0ueM (pU3NKO-XMMHYECKUX CBOWCTB, IPABUJIOM JIMHEIHOCTH XUMHKO-TEXHOJIOTHYECKUX (QYHKIWH U APYTHMH pac4eTHBIMU
MeronaMu. Tak, Ui HAXOKIECHHUS AHHAMHUYECKOTO KO3 (PHUIHUECHTA BA3KOCTH )KUAKOCTH 110 IMHAMUIECKOMY KO3 HIIUCHTY
BSI3KOCTH TAJOHHOTO BEIIECTBA MOXKET OBITh MPUMEHEHO MPaBUIIO TMHEHHOCTH, ycTaHoBIeHHOe K. @. [TaBnoBsm. [Ipu
OTCYTCTBHU KCIEPUMEHTAIBHBIX JaHHBIX, HApHUMep, K03(D(OUIUEHT TeMI0NPOBOJHOCTH KHIKOCTH MOXKHO PACCUUTATH 110
SMITUPHYECKOH (opMyIie, IPENCTABICHHOH B CIIEIYIONIEM HCTOUYHHKE!

1) ITanos, K. @. IIpumMeps! 1 3a1a4n 1o Kypcy IPOIIECCOB U alapaToB XUMHIECKON TeXHOIOTHH: yuel. mocodue st By30B / K.
®. [TaBnog, I1. I'. Pomankos, A. A. HockoB. - M.: Anbsnc, 2005. - 576 c.

OKOHYATEIbHO CBEJICHHS O CBOMCTBAX pabO4MX cpes HeOOXOAMMO NPEACTABUTH B BUAE TaOJIUI MM rpaduKoB.

B TeXHONIOTMYECKHX pacdeTax ITyTeM COCTAaBJICHHS ypaBHEHHI MaTePHAIBFHOTO 1 TEIIOBOTO OAIAHCOB OIIPEICIIAIOT PACXOIH,
COCTaBBbl U TEMIIEPATYPHI OIY4aeMbIX IIPOLYKTOB, TEIUIOBBIE HAIPY3KH alllapaToB, PACXOAbl TEINIOHOCUTEINEH — MPEIOILEro napa,
oxJIakaaroIel Bogsl. 3amadeit 3Toro pasjena IpoeKTa SBISETCS pacdeT OCHOBHBIX Pa3MepOB allapaToB (JUaMeTpa, BBICOTHI,
HOBEPXHOCTH TeIUIonepeaauu u T.11.). Ha ocHoBaHNM aHAIIN3a JINTEPaTYPHBIX AaHHBIX BHIOMPAETCSl METOIMKA pacieTa pa3MepoB
ammapaToB. [1o ypaBHEHHAM TeIUIo- M Maccolepejadl PacCUNTHIBAIOT OCHOBHBIE Pa3MepHI allllapaToB M 3aTEM BEIOMPAIOT
CTaHJapTHBIE. B 3TOT ke pa3iel BKII0UYaTC IMIPaBIMYECKUEe pacueThl anmnapaTos. KpoMe OCHOBHBIX anmnapaToB B YCTAHOBKY
BXOJUT BCIIOMOTaTeIbHOE 000PYJOBaHUE: HACOCHI, BEHTUIIATOPHI, Ta30JyBKH, BAKYyM-HAacOCHI U T.1I. BcrioMmorarensHoe
o0opynoBaHHe MOAOHPAOT TI0 HOpMasIM, kKaTaioraM mii 'OCTaM ¢ yaeToM KOHKPETHBIX YCIOBHH €ro padoTHI.

3aKOHYMB PAaCUCTHYIO YaCTh MPOEKTA, CTyACHT B 3aKIIFOUCHUE U3JIaracT OCHOBHBIE PE3YJIbTATHI BBITOITHEHHON PabOThI U JaeT
aHaJM3 MOy4EeHHBIX PEe3yabTaToB.

B cniucke nuTeparypsl NepednCIsSIOTCS JUIIb T€ HCTOYHUKHU, HA KOTOPBIE UMEIOTCS CChIIKH B PACUETHO-NIOSCHUTENBHON 3aIHCKE.
CBenieHns 0 TUTEPaTypHOM HCTOYHHUKE JOJDKHBI BKJIIOYATH: MOJTHOE HAa3BaHKE, (PaMIUTHIO M HHUIIAAIIBI aBTOPA, MECTO M3TaHHA,
HaMMEHOBAaHUE U3JATENbCTBA, TOJ U3JAHNUS, YUCIO CTPaHUL. Bce NConb30BaHHbIE UCTOYHUKY NIPUBOJSTCS B CIIUCKE B MOPSIKE
YIOMHHAHMS HX B TEKCTE U 3aMHCBIBAIOT CIIETYIOIUM 00pa3oM:

1. Kacarkun, A. T. OcHOBHBIE ITPOIIECCH M aMIapaThl XUMHYECKOW TEXHOJOTHH: y9eOHUK AJI By30B. — M.: AnbsHc, 2005.
-753c.

2. [TaBnos, K. @. [Ipumeps! 1 3aauul Mo Kypcy MPOLIECCOB U allapaToB XUMHUYECKON TEXHOJIOTHH: y4yel. mocobue mis
By30B / K. @. TaBnos, I1. I'. PomankoB, A. A. Hockos. - M.: Anbsiac, 2005. - 576 c.

3. OCHOBHBIE TIPOIIECCHI U alapaThl XUMUYECKol TexHonoruu : [locobue mo kypcoBomy mpoektupoBanuio /Ilox pem.

0.1 AprtHepckoro.— M.:Xumus, 1991.-272 c¢. PacuerHo-mosICHUTENbHAS 3aUCKa O(OPMIISETCS Ha CTAHAAPTHBIX JINCTaX Oymaru
dbopmara A4 (210x297mMm). Ha kaxx oM JIMCTE OCTABIISAIOTCS MOJIA: ciieBa He MeHee 30 MM, cripaBa He MeHee 20 MM. CokparieHust
CJIOB B TEKCTE HE JOMYCKAIOTCS. TEepMUHOIOTHS JTOJKHA COOTBETCTBOBATH OOIICIPUHSTOM B HAYIHO-TEXHHYECKOH JTUTEpaType.
PacueTs! B 3ammcKe TOJKHBI COTIPOBOXKIATHCS MOSICHEHUSIMH. Bee pacdeTHbie POpMYITBI IPUBOASTCS CHavYala B 00IIeM BHIE,
HYMEpYIOTC, 3aTeM J1aeTcs HauMEHOBaHHe 0003HAYEHUI U YKa3bIBAIOTCSI pAa3MEPHOCTH BCEX BXOAALIMX B (HOPMYITy BETUUUH.
YucneHHbIe 3HAYCHUS BEJINYUH B (POPMYITY MOJCTABISIOT B TOM ITOPS/IKE, B KAKOM OHM B HEH 3aIMCaHBI, H IPHBOMAT PE3YJIbTAT
pacuera. Bce pacdeTs TOJKHBI OBITH BBHITIOJTHEHBI B MK TyHapo1HOH cucTeme equaut CH.
PacyerHo-nIOsSICHUTENBHAS 3aMKCKa TOJKHA OBITh CHa0keHa HeoOXOAUMBIMH rpaduKaMH, CXeMaMH, dCKu3aMu. Bee wimoctpanyn
MMEHYIOTCS] pUCYHKaMU. PUCYHOK HyMepYIOT U pacrojaraioT ocjie CChbUIKM Ha Hero. B TekcTe 3anucky yKa3bIBalOTCSl CCUTKU Ha
WCTIOJIb30BAaHHYIO JIUTEPATYPY JJIS SMIUPHIECKUX POpMY, GU3NIECKAX KOHCTAHT U IPYTUX CHPABOYHBIX JaHHBIX. CCHUIKU Ha
JUTEpaTypHbIE UICTOYHUKH JAIOT B KBaJPATHBIX CKOOKAX, YKa3blBasi HOMEp TaHHOTO HCTOYHHUKA B CITUCKE JIUTEPATYPEIL.
I'paduyeckas yacTh MpoeKTa COCTOUT U3 YepTeka OCHOBHOTO anmnapara. OdopmieHne rpahuyeckoil 4acTu npoeKTa JOIKHO




cootBeTcTBOBaTh TpeboBanusiM ECKJ/I, npenpaBiIsteMbIM K BBITIOIHEHHUIO TEXHUYIECKOTO TPOEKTA.

Ha yepTexe 1OMKHBI OBITH JaHbBI [JIABHBIA BUJ allllapaTa B CEUYCHHUH 10 BEPTHKAIBHOMH OCH, BUA CBEPXY (€CIH He00X0auMO),
pa3pesbl ¥ CeYCHHMS, JAIOIIHe OJIHOE IPEACTABICHNHE 00 YCTPOHCTBE TaHHOTO allapara, a TAK)Ke OCHOBHBIC Y3JIbI, KOTOPBIC Ha
TJIABHOM BHJIC HE yAaeTcst n300pa3uTh 4eTko. [ TaBHBII BUA anmapara BEIUCPUMBAIOT TOJIBKO B pab0dIeM MOJI0KEHUH U
pacrmonararoT ero BIOJIb 0OJIbIIeH CTOPOHBI JTucTa. Ha ocTanpHON 9acTH JINCTa PacoNaraiT APYTHe BHIbL, CCICHHsI, Pa3pe3bl.
Pexomenayercs oOwuii BUJ anmapara BhlYepYUBaTh B HAMOOJbBIIEM U3 MAacIITaboOB C IPUMEHCHHEM IIPU HEOOXOJMMOCTH Pa3phiBa
M300pakeHNs.




