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

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 21 pefiepaviBADe rocyrapcrBeHHOe ABTOHOMHOE 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. 8 12
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 24 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2023, nporoxoi Ne 49

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepxkeHHol YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 30.11.2023, npotokosn Ne 49

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.B

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 TemnorexHuKa

2.1.2 | dusuka

2.1.3 |HaueprarenbHas TeOMETpHs U UHXKEHEpHas Tpaduka

2.1.4 | MaremaTuka

2.1.5 |Hudopmaruka

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

2.2.1 | IIpon3BOACTBEHHBII MEHEIKMEHT

2.2.2 | KypcoBas HaygHO-HCCIIEIOBATENbCKas paboTa

2.2.3 | CucremMa 3K0JIOTHYECKOTO MEHEIKMEHTA

2.2.4 | VYnpaBieHue NpoeKTaMu

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

2.2.6 | MaccooOMeHHBIE MTPOIECChI XUMUYECKONW TEXHOJIOTHU

2.2.7 XuUMHYECKasi TEXHOJIOTUA TOIUIMBA U YIIIEPpOAHBIX MaTEPpUAIOB

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

2.2.9 | Xumu4eckue peakTopbl

2.2.10 | Cucrembl ynpaBieHHsI XMMUKO-TEXHOJIOTMYECKUMU MPOLIECCAMHU

2.2.11 |H/3Bneuenue u nepepaboTKka XUMHUUECKUX MPOIYKTOB KOKCOBAHHS

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

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

3HaTh:

OIIK-5-31 ocHOBHBIE KOHCTPYKIIUH HACOCOB

OIIK-5-32 ocHOBHBIE KOHCTPYKIMHU TEITIOOOMEHHUKOB

OIIK-5-33 ocHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIPOBOIOB

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

YMmerb:

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

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

OIIK-5-Y3 monobpats cTaHAAPTHHIHN TEIIOOOMEHHUK

Baagern:

OIIK-5-B1 naBbeixamu 3d MogenupoBaHus TpyOOIIPOBOJHOM ceTH

OIIK-5-B2 naBbikamu 3d MoaeaMpoBaHus TEINIOOOMEHHOM anmaparypbl




4. CTPYKTYPA U COJEPKAHUE

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

1.1 Beenenue. Llenun u 3agaun 4 2 OIIK-5-34 JI1.1 J11.2
Kypca, ero MecTo B CCTEME JI1.6J12.1
TTOJTOTOBKH JI2.2J13.1
nHxeHepoB /JIex/ 2132023 54

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

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

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

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

Enunnnbr usmepeHus
nasnenus. /Jlex/

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

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

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

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

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

comporusnerHus. /JIex/




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

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

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

JI3.6
01323334

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

OIIK-5-B1 J3.6
013233524

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

OIIK-5-B1 J3.6

1.14 | 3anuch CKpUHKACTOB 52 OIIK-5-31 JI1.1J11.4
(BUIEOOTBETOB U OIIK-5-32 JI1.5713.4
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 JI1.5712.1
OIIK-5-Y1 JI2.2713.1
OIIK-5-B1 JI3.2J13.3

JI3.4J13.5
JI3.6
21323354

Pasgen 2. ITogroroska k

KOHTPOJbHBIM

MepOnpHUsSITHAM U

BBINOJIHSIEMBIM padoTam

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

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

Pa3gen 3. TennoBble
MPOLeCcChI
3.1 TemoBoii 6anmanc mporecca 2 OIIK-5-32 JI1.1J11.4
nepenaun tera /Jlex/ OIIK-5-34 JI1.5J12.1
OIIK-5-V3 J12.2J13.1
OIIK-5-B2 JI3.2J13.3
JI3.4 J13.5
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 17 OIIK-5-32 J1.4
BUJICOKOHCIIEKTOB 110 TEMaM OI1K-5-34 JI1.5J13.3
JIEKIUH ¥ TIPAaKTUYECKUX OIIK-5-B2 21
3ansTid. /Cp/

3.7 [Moctpoenune 3d moxenu 20 OIIK-5-B2
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
MaccoBoOU ckopocTeid. /J1ab/ OIIK-5-V1 JI1.3J12.3

3.10 | Ompenenenue pexuma 2 OIIK-5-33 J.3
IBIOKEHHS xuakoctH /J1ab/ OIIK-5-34

OIIK-5-V1

3.11 [TuppaBnuyeckue 5 OI1K-5-34 J1.3
COIIPOTHBIICHUS OIIK-5-Y1
TpybomnpoBosa /J1ab/

3.12 | Cusarne XapaKTepUCTHK 4 OIIK-5-31 J1.3
Hacoca /J1a6/ OIIK-5-Y2

3.13 | BuusHue pa3znu4HbIX 2 OIIK-5-32 J.3
(hakTOpOB Ha Mmporecc OIIK-5-Y3
temnonepenaun /J1a6/

3.14 | OcobenHoctu pacuéra u 2 OIIK-5-31 J1.3
paboThl BEHTHIATOPOB /J1ab/ OIIK-5-Y2




Pa3nen 4. IloaroroBka k
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam

4.1 O0BeM uacoB 5 10
CaMOCTOSTENBHON paboThI Ha
noarotoBky kK KM /Cp/

4.2 O0BeM gacoB 5 2
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 3auér OIIK-5-31;0I1K-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

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

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

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

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

4) JlaTh KpaTKyl XapaKTepHCTHKY OCHOBOIIOJIATrarOIIHM
croco0a Iepeauy Tera;

5) Meroauka pacuéra TEIIIOOOMEHHON ammaparypsl;

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

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

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

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

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

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

12) BrBon muddepeHnnanbHOro ypaBHEHHS IpoIecca
TEIJIONPOBOJHOCTH

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

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

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

KM3

Konrponbnas
pabora

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

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

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUIIJINHE (

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

Kon
paboTsI

HasBanue
padoThI

[IpoBepsiembie
WHIUKATOPBI
KOMITETeHIIUN

Coneprxanue paboTHI

Pl

Kypcogoii mpoekt

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

PaccunTath OCHOBHBIE XapaKTEPUCTUKH TEMJIOOOMEHHHUKA /1JIs1 HarpeBa
HCXOJIHOW CMeCH, TToJjaBaeMoii Ha pekTu(uKanuro. JlanHbIe O
PEKTU(UKAIIOHHOM IIpOIiecce U KOJIOHHE PUBEAEHHI B Tabmume 1.
TemnooOMeHHUK 000rpeBaeTcs mapom mox aasienuem 0,7 MIla.
Ucxonnas cmech HarpeBaercs 0 TEMIIEpaTypbl KUIICHUS
HU3KOKUIISIIIETO KOMIIOHEHTa B OMHAPHOM CMecH.




P2 3amaun 1 OIIK-5-31;0I1K-5- 1) PaccunraTh TMHEHHYIO CKOPOCTh ABMKEHUS KUAKOCTH MO TPyOe

paccMOTpeHus Ha 32;0I1K-5-33;0I1K- | muamerpom 20 mm ¢ V=0,003 m"3/c.
MPAaKTHYECKUX 5-Y1;0IIK-5- 2) paccuuTaTh JIUHEHHYIO CKOPOCTH IBHXKEHISI XKHUIKOCTH TI0 TpyOe
3aHATHUAX V2;0IIK-5-Y3;0I0K | auamerpom 20 mm ¢ V=0,003 m"3/c, paccuntaTh MacCOBBIA PacXos
-5-B1;0IIK-5-B2 OeH3o0J1a IpU yKa3aHHOM 00BEMHON CKOPOCTH.
3) paccunTaTh JTMHEHHYIO CKOPOCTH ABMKECHHS )KUIKOCTH IO TpyOe
nmuamerpom 20 MM ¢ V=0,003 M"3/c, paccunTaTh MacCOBBIH pacxo/
6eH3071a TP yKa3aHHOW 00BEMHOIN CKOPOCTH
4) IlepeunciuTh Bce METOIbI BBIPAYKEHUSI KOHLIEHTpaLUH (B BUE
(dhopmyin). CocTaBUTh TAOIHILY TIEPEXOJT U3 OJHUX EAUHUIL B IPYTHE,
JI0Ka3aTh MaTeMaTHIeCKH.
5) PaccuuTath BA3KOCTH U IJIOTHOCTH OMHAPHOM cMecH Oe30a
(maccoBas nons 30%) u Tosryona npu temrepatypax 30 rp.u u 70 rp.1g
6) YcTaHOBUTH pa3HUILy B BEICOTE YPOBHEH JJIS IBYX
HECMEIINBAIOMIUXCA KHUIKOCTeH (0eH30 1 BoJa) pu aTMoc(hepHOM
JIaBJICHUH
7) Paccuutarh MakcHUMallbHOE M N30BITOYHOE JABJICHUS Ta3a B
TpyOOIIPOBOIE Ta3a JKUIJIOTO JJOMa B CM. BOJHOTO CTOJIOA.

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

-5-¥3;0I1K-5- pacToBpa ObLI BEIOpaH MO KAaTaOTy YEThIPEXXOJ0BOM
B1;0IIK-5-B2 KOXKYXOTPyOUaThIi TEII0O0OMEHHHK.

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

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

Cpennsist Temnepatypa pactsopa 47,5 0C

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

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

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

OnpenenuTs MOTEPH TEIUIOTHI (TEIUIOBOM IMMOTOK) Yepe3 CIIOH U3OJISIIHH.

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

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

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

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

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

OmnpenenuTs: a) MOTEPH TEIUIOTHI C | M2 IIOBEPXHOCTH CTCHKH

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

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

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

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




P4 Bupgeoorser 1 OIIK-5-34 BriBecTr 0cHOBHOE ypaBHeHHE Diinepa (OCHOBHOE ypaBHEHHUE
(cxkpunkact 1) TUAPOCTATUKH) U3 PACCMOTPEHUS CHJI, IEHCTBYIOIIMX Ha
AJIEMEHTaPHBIA 00BEM.

P5 Buneootser 2 OIIK-5-34 BriBecT ocHOBHOE ypaBHeHHe bepHyin U3 paccMOTpeHHs Cul,
(cxpHuHKacT 2) JEeHCTBYIOINX HA 3JIEMEHTapHbIA 00bEM. BrIBecTH ypaBHEHHE
BepHysnu U3 3akoHa COXpaHEHUs YHEPTUHU.
P6 Bupootest 3 OIIK-5-34 3anucarh BOJICOOTBET, B KOTOPOM IMOSICHUTH MIPUHIIMIT JCHCTBUS
(Cxpunkacr 3) KOH(Y30pHO-TU(D(HY30pHOTO YCTPOHCTBA.

5.3. OueHo4HbIe MaTepHalJibl, UCITOJb3YyEMbI€ IJIfl IK3aMEHaA (ormca}me 6I/IJ19TOB, TECTOB U T.Il.)

O6paszen 6unera ajs 3ayera
BUJIET K 3AUETY Ne 0

Juciuniuna: «IIpoueccel u annmapaTbl XUMUUYECKON TEXHOIOTHID)

Hampasnenue: 18.03.01 «IIpomuecchl 1 anmapaTbl XUMHUCEKON TEXHOIOTHID

®dopma o0ydeHwsI: O9Has

®dopma IIpoBEICHUS 3aUeTa: yCTHAS

1) IToHsiTHE O BA3KOCTH )KUIKOCTU. YPaBHEHHE CBS3H CHIIBI BA3KOCTHOTO TPEHUS, BA3KOCTH CPE.bl, IJIOIA AN KOHTAKTa U
rpajleHTa CKOPOCTH .

2) MarepuaibHbIii 0aaHc TBHYKEHUS KUIKOCTH TI0 TPYOOTIPOBOAY C Pa3IMYHBIM CEYEHHEM U MPHUHITUI HEPa3PHIBHOCTH MOTOKA.
CocraBui: K.T.H., JoUeHT kadenpst MuE J.U. AnexceeB

3aB. kadenpoit MuE A.B. IlIpanéna

OnHoit U3 (opM IMTPOMEKYTOUHOM aTTECTALINH 110 TUCHUTUIMHE sIBIsieTcs ok3ameH (5 cemectp). (ITK-1.1_31, TTK-1.8 31, TIK-
3.4 31, YK-8.1 31, VK-8.1 V1)
Hioke npencrasier odpaser Ouiera st 9K3aMeHa, TPOBOANMOTO B YCTHOI (hopme.

MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA3OBAHUS POCCUNCKOU OEJEPAIIMN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHHUE BBICIIEI0 00pa30BaHUs
HALH/IOHA)'H)HBIffI I/ICCJ'[E)IOBATEIH)CKI/H\/'I TEXHOJIOTUYECKUI YHUBEPCUTET
«MHUCuCy»

HOBOTPOI/IHKHﬁ DOUIINAJT

Kadenpa rmaremaTuku ¥ eCTECTBO3ZHAHUS
BUJIET K OK3AMEHY Ne 0

Hucrununa: «IIpoueccel u anmapaThl XUMUYECKON TEXHOIOTHID)
Hanpasnenue: 18.03.01 «IIpormecce! 1 annmapaTbl XMMUUYCEKOH TEXHOIOTHM»
dopma o0ydeHwsI: OuHas

®dopma npoBeIeHUS IK3aMEHa: YCTHAS

1) Tumsl TerI000MEHHBIX ammaparoB. Ha3BaHue, THIIOBas KOHCTPYKLUS, ABHKCHHE TEIIOHOCHTEIIS
2) TenoBoii GayaHC MPOMCXOAIIETO B TEINIOOOMEHHOM armapaType Imporiecca Teronepeiadn
CocrtaBui: K.T.H., ToueHT kadeapsl MuE .M. AnexceeB
3aB. kadpenpoit MuE A.B. IlIBanésa

3agaHus AJ1s TEKYLIEro KOHTPOJIs 3HaHUH

1. Pacuer opreHTHPOBOYHOTO IMaMeTpa TPyOOIpOBOAa U BEIOOP CTAHAAPTHOTO JUaMeTpa TpyOOoIpoBoia IO CIIEIYIOINM
WCXOIHBIM JTAaHHBIM: HCXOJHAsI CMeCh XJI0po(opM - yKCycHas kuciiora; Maccoas 1ot HK xuk = 0,26; pacxon cmecu G = 23300
KI'/4; HadaJlbHas TeMIIepaTy-pa BoasHoro napa t1a = 160 °C; koHeuHas TemmepaTypa BogsHoro napa t1k = 160 °C; HauanpHas
temreparypa cmecH t2H = 30 °C; koHeuHas Temneparypa cMecu t2k =61 °C; nasnenue BogsHoro napa Pn=480000 ITa;
reoMeTpHyecKas BbicoTa nogbema hreom = 21 m.

2. Pacgér cKopoCTH ABIKEHHMS JKUIKOCTH U OTIPE/IeIeHIEe PEXKIMA €€ BIKEHHS 10 cJIe-TyIOIINM UCXOAHBIM JaHHBIM: NCXOIHAS
cMech XJI0podopM - YKCycHast Kuciora; maccoas 10-1s1 HK xuk = 0,26; pacxoxn cmecu G = 23300 xr/4; HadanbHas TeMIiepaTypa
BoasiHOTO Napa t1u = 160 °C; koHeuHas Temnepatypa BoasiHoro napa tlk = 160 °C; nauanbHas Temmneparypa cmecu t2H = 30 °C;
KOHeYHas TeMneparypa cMmecH t2k =61 °C; napnenue BoasHoro mapa Pemr=480000 I1a; reomerprdaeckas BEICOTa IMorbeMa hreom =
21 m.

3. Pacuér xoaummenta rugpaBInuecKoro CONPOTUBICHUS MO CISTYIONIIM HCXOMHBIM JaHHBIM: HCXOAHAs CMECh XJIOPOhOpM -
yKcycHas kucnota; MmaccoBas nonst HK xuk = 0,26; pac-xon cmecu G = 23300 kr/4; HavaibHas TeMIepaTypa BOAsHOTro napa t1a =
160 °C; koneunas Temneparypa BoasHoro napa t1k = 160 °C; nauanbHas temnepatypa cmecu t2H = 30 °C; koHeu-Has TeMIeparypa
cmecH t2x =61 °C; nasnenue BoasHoro napa Pen=480000 Ila; reomeTprueckas BeIcoTa mogbpema hreom = 21 .

4. Pacuér k03p(hMIMEHTOB MECTHBIX COIPOTUBIICHUH 10 CJIEAYIOIINM HCXOIHBIM AaH-HBIM: HCXOAHAs CMECh XJI0pO(hOpM -
yKcycHas kucnota; Maccosast goist HK xak = 0,26; pacxon cmecun G = 23300 xr/4; HayaimbHas TeMIlepaTypa BOASHOTO mapa t1a =
160 °C; xoHeuHas TemIie-paTypa BoasHoro napa tlk = 160 °C; HauanbHas Temneparypa cmecu t2H = 30 °C; koHeUHas TeM-
nepatypa cMecu t2x =61 °C; naBnenue BogsHoro napa PBn=480000 [1a; reomerpuueckas BbicoTa mogbema hreom =20 m.

5. Pacuyér nonHoit NoTepH Haropa B TPyOOIIPOBO/IEC MO CIIEIYIOMINM UCXOIHBIM JaHHBIM: HCXOAHAs CMECh XJI0pO(OpM - YKCYCHast




kucnora; maccosas gons HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HadansHas TeMIepaTtypa BoasHoro napa tlu = 160 °C;
KOHEYHas TeMrepaTypa BoasHoro napa tlk = 160 °C; nHauanbHas Temnepatypa cmecu t2H = 30 °C; KoHe4Has TeMIrepary-pa cMecH
t2x =61 °C; maBnerue BogsHOTO Mapa Pn=480000 I1a; reomerprueckas BeicoTa moxb-emMa hreom = 20 m.

6. PacgeT cTaHmapTHOTO KOXKYXOTPYOHOTO ammapara JUIs Iporecca HarpeBa CMeCH O CIEAYIOIINM HCXOHBIM JaHHBIM: HCXOIHAS
cMech XJI0podopM - YKCycHast kucnora; maccoas oyt HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TeMIeparypa
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.




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

1) BuneooTser

2) BuneokoHcrek

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

KpuTepun oIieHKH OTBETOB Ha SK3aMEHE, IIPOBOJIMMOM B YCTHOH (opme

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

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

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

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

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

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

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

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

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

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

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

[Tpu noBeeHNH YK3aMeHa B IUCbMEHHOW (hOpME KPUTEPUSMHE OIICHKHU SBJISTIOTCS

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

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

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

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

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

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

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




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.2 | .M. Ky3nenoBa, X.D. |OO0mas xumudeckas CII0, Jlans, 2014,
XapaaMIuau, TexHoJorust. MeToaoa0rus
B.I'' liBaHoB, MIPOEKTUPOBAHUSA XUMHKO -
9.B.YupkyHoB, oJ TEXHOJIOTMYECKHX IPOLIECCOB:
pen.X.D. Xapnamnuau | YueOHUK
JI1.3 | Anekcees B.B. JlaGopaTopHBIH TPAKTHKYM IO Kazans : U3parensctBo KHUTY, 2011,
MallliHaM | armnapaTam URL: http://biblioclub.ru/index.php?
XUMHUYECKUX ITPOU3BOJICTB : page=book&id=258707 (18.11.2015)
yuebHoe nocobue
JI1.4 | AW. JleonTtheBa O6opynoBaHHE XUMHUYECKHX Tamb6o0B : U3znatensctBo ®I'HOY BIIO
MPOU3BOJACTB B 2 yacTsx . Y. 1. «TI'TY»,, 2012, URL:
: yaebHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277812 (18.11.2015).
JI1.5 | AW. JleonTheBa O06opynoBaHHE XUMHUYECKHX Tamb6o0B : U3natensctBo ®I'HOY BIIO
MPOU3BOJCTB B 2 yacTsx . Y. 2. «TI'TY»,, 2012, URL:
: yaebHOE mocobue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
JI1.6 | Komuccapos IO. A., XUMHKO-TEXHOJIOTHUECKHE Mockga: FOpaiir, 2023,
I'me6os M. b., IIPOLIECCHI
I'opaees JI. C., Benr : y9eOHUK M TIPAKTUKYM JUIS
.11 BY30B
6.1.2. JlonoiHUTeILHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTENU 3armaBue Bubmmorexa M3narenscTBO, roa, 3. anpec
JI2.1 |K.®. IlaBnos, ILT. IIpumMeps! 1 3agaun 0 Kypcy M., Aunbsnc, 2013,
Pomankos, A.A. MIPOLIECCOB U almnapaToB
Hockos XUMHUYECKON TEXHOJIOTHU:
Y4ebHoe mocodne
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3anaun o Kypey CTI0, Jlans, 2013,
"MaremaTtudeckoe
MOJETUPOBAHUE XUMUKO -
TEXHOJOTMYECKUX MPOIIECCOB":
YuebHoe mocobue
JI2.3 |B.B. Anekcees JlaGopaTopHBIil IPAKTHKYM I10 Kazans : M3narenscteo KHUTY, 2011,
MallliHaM U armnapaTam URL: http://biblioclub.ru/index.php?
XUMHYECKUX MTPOU3BOJICTB : page=book&id=258707 (18.11.2015)
y4aeOHOoe mocobue
J12.4 | E. 1. AkynunuH, A. 3agaun HHKESHEPHOTO aHAIH3a Tam60B : TamO0BCKHMiT rOCyJapCTBEHHBIIH
O. I'me6os, /1. JI. MPOLIECCOB U ammapaToB texuuueckuit yausepcuret (TTTY),
Henos [u ap.] XUMHYECKON 1 OMOTEXHOJIOTUH 2018, https://biblioclub.ru/index.php?
B cpene NX : yaeObHOE page=book&id=570584
9JIEKTPOHHOE U3JaHHE:
yuebHoe nocobue
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENIU 3arnaBue Bubmmorexa M3narenscTBO, roa, 311. anpec
JI3.1 | }O.M. [pITHEpCKMIA [Ipouecces u anmapaTsl M.: AnpsuaC, 2013,
XUMHUYECKO# TexHoaoruu. B 2-
X T.
JI3.2 | AB.I'opoxoB Ornpenienenue rupaBIudecKux MarsuTtoropck, rocro TexH. yH-T um 1.
COTIPOTHBIICHUI B Hocoga, 2013,
TpyOOmpoBOaax:
Meronuueckue yka3aHus K
nabopaTopHoit paborte
JI3.3 | AB.I'opoxos CHsTHE U IOCTpOEHHE MarauToropck roc. TeXH. yH-Ta UM.

XapaKTEPUCTHUK
HEHTPOOEKHOTO HACOCa:
MCTOI{I/I‘ICCKI/IG YKa3aHus K
nmabopaTopHoii paboTte

I'"'"1.HocoBa , 2013,




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.4 [ AB.I'opoxos, OmnpeneneHue pexxuma Marnuroropck 'OY BPO 2MI'TVY",
B.B.Beitnckuii JIBIDKEHUST AKHUJIKOCTH: 2009,
Meroandeckue yKa3aHuUs K
nmabopaTopHoii paborte
JI3.5 | AB.I'opoxos W3yyeHue BA3KOCTHU KUAKOCTH: MarHuToropck roc. TexH. yu-ta um. I'.11.
Mertoandeckue ykazaHus K Hocoga , 2013,
nabopaTopHoit paboTte
JI3.6 | B.B.Beitnckwi, Uzyuenue npouecca Marnuroropck, [OY BIIO "MI'TY"",,
A.B.I'opoxos OCaXKZI€HUsI TBEPABIX YaCTHI] B
KHJIKOCTH
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
D1 |Poccuiickas HayyHas aneKTpoHHAs OMOIHOTEKa www.elibrary.ru
32 |LMS Canvas https://Ims.misis.ru
33 | IIporpamma amst mogbopa HaCOCOB https://spaix.hms.ru/StartMain.aspx
34 | CnpaBouHbIe JaHHEBIE https://thermalinfo.ru/
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmnac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.6 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.7 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.8 |Zoom
1.9 Microsoft Teams
I1.10 | Bpaysep Google Chrome
I1.11 |Bpayzep Yandex
I1.12 | WinDjView 2.0.2
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
M1 model.exponenta.ru - — y4e0HO-METOANICCKIHA CAUT O MOACTUPOBAHIH M UCCICIOBAHUH CHCTEM, 00BEKTOB, TEXHHIECKIX
’ IIPOLIECCOB U (PM3MUECKUX SBICHUH.
o mvtu.power.bmstu.ru - Cratsut 0 Bo3MoxHOCTsIX [TK «MBTY», omydnukoBaHHbIe Ha calite model.exponenta.ru:
: «IIporpammHblii koMILIeKke "MoJenupoBaHue B TEXHUUECKUX YCTPOUCTBAX ' ».
N.3 [xumuk.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne

113 VYuebnass maboparopusi (kommbloTepHbId | KommuekTr — yue6HOM  mebenmu Ha 12 Mect  mis

KJIacc) oOygaromuxcs, 12 CTAaMOHAPHBIX KOMITBIOTEPOB  UIS
CTYACHTOB, 1 CTallMOHAPHBII KOMIIBIOTED JUTS
mnpenojaBarens (y BCeX BBIXOA B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIuTOpHas
menoBas, BeO kamepa Logitech, moctym k 3HOC
Vuusepcureta MUCHUC wuyepe3 nuuHbll KaOHHET Ha
miarpopme LMS Canvas u  Moodle, auieH3HOHHbBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.

133 VYuebnass  ayauropus  Jua  3aHATHi | Kommuekt — ydeOHOW — mebenmn  Ha 56 MecT A
JIEKIMOHHOTO THIIA, NPaKTHYECKUX | oOydarommxcs, |  CTalMOHAPHBIM  KOMIIBIOTEpP IS
3aHATUI IperoAaBaTeNsi C BBIXOAOM B HHTEPHET, MPOEKTOpP, IKpaH

HACTCHHBIN, [OCKa ayIWTOpHAas MejoBas, BeO Kamepa
Logitech, KOJOHKH, JHIICH3UOHHBIE TpOrpaMMel  MS
Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

Jl1s1 yCHeIIHOTO OCBOCHUS TUCLMILUIMHBI M TIOHUMAHUS TEOPETUUECKOr0 MaTepuaa CTYJCHTOM HeOOX0AUMbI 3HAHHS,
MOJTYYCHHBIC B BEICIICH MIKOJIE IT0 MaTeMaTHKe, (PU3HKe, OOIIei 1 HeOPraHUIECKOH XUMHH, HHPOpMATHKE, (PH3HISCKON XHUMUH,
TEOPHH BEPOSITHOCTEH U MaTEMaTHIECKON CTATUCTUKE, SKOJIOTHH.




CrenyeT MOMHHUTb, YTO JICKIIMOHHBII MaTepual oTpaxaeT JIHIIb Hanbosiee 3HAYMMBbIe HayYHbIE H TEXHUYECKHE PELICHHs, TI03TOMY,
JUIsl TOHMMAaHMsI MaTepHana Heo0X0MMO o0palaThes K JINTEpaTypHbIM HCTOYHHUKAM ¢ 00JIee TOJIHBIM ONMCAaHUEM M3y4aeMoit
TeMbl. He ciexyeT orpaHndamBaThCs OMHIM yaeOHBIM TIOCOOHEM, HITH BRIONPATh CaMBIif COBpeMeHHBIH yaeOHuK. [TonesHee
CPaBHMBATh YCTapEBIIHE TEXHOIOTHUECKHE PEIIeHHsI ¢ Hanbouee 3(h(heKTHBHBIMU COBPEMEHHBIMH, OTCIICKHUBAS SBOTIOLUIO
TEXHUYECKOW U MHKEHEPHOU MbICIH. I 3TUX 1eNel cleayeT UCIoIb30BaTh Kak 0a30BYIO TUTEPATYPY, TaK U AOTIOIHUTEILHYIO,
yKa3aHHbIE B pabodeil nporpaMme AUCHUIIINHEL.

[Ipn moaroToBKE K MPAKTHUECKUM 3aHATHAM HEOOXOANMO ITOBTOPHUTE PaHee IPOHICHHBIH JIEKIIMOHHBIH MaTepHa U JOOIHUTD
€r0 CBEJCHUSAMHU U3 aKTyabHbIX HAa CETOJHSAIIHUM JEHb HCTOUHUKOB IEPUOJMYECKOM 11€9aTH BEAYILUX B OTPACIIU KypHAJIOB,
Takux kak «Kokc n Xumusi», «barmkupckuit HepTeXxuMuiaeckuit sxypHam, «Ctanby, «Yroaby, «Bectauk MI'TY». Ipu Haauuuw,
TIOJIE3HO MCIOTB30BaTh HH(POPMAMOHHEIE OIOJIIETEHH, BRIITYCKaeMbIe BEIYIIM HAayIHO-HCCIIENOBATEIbCKAM HHCTHTYTOM CTPAaHBI
OT'YII BYXHWH (BocTouHBIH yraeXuMHIUECKH HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKU pedepaTHBHBIX CTAaTel, HaTCHTHI,
HaXOJSIIHUEeCs B OTKPBITOM JOCTYIIE.

PaccmatpuBast Kakyro-JIH00 TEXHOJIOTHUECKYIO IEIIOUKY CJIEyeT HOMHHUTB, YTO YCIEIIHO (DYHKIIMOHUPYIOIIAs TEXHOIOTHS Ha
OJTHOM 3aBOJIE MOXKET OKa3aThes He () (EKTUBHOM B yCIOBHAX Apyroro. OTciona — He ObIBaeT eIMHCTBEHHO BEPHOTO 1
YHUBEPCAIBHOTO TEXHUYECKOTo pemreHns. ONTUMAaIbHOE JK€ PEHIeHHEe BO3MOXKHO TOJIBKO IPH JeTaTbHOM H3YyYCHUH MHOXKECTBA
JUTEPATYpPHBIX HCTOYHUKOB M IIPAKTHYECKUX BBIBOJIOB. TakuM 00pa3oM TONBKO IIOHUMAaHUE NIPEAHA3HAUCHUS ¥ 00J1aCTH
MIPUMEHEHUS KaXKA0H TEXHOJIOIMH BEJIET K YCIEITHOMY OCBOEHHIO Kypca.

B 1eioM, IMCIUINTIHA COCTOUT HE TOJIBKO U3 ayAUTOPHON YacTH, HO M BKIIIOYAET B ce0sS CAMOCTOSTENBHYIO pPad0Ty CTYIEHTa,
HPU3BaHHYIO B IIEPBYIO OYEPE/ib HAYIUTh CTyJEHTa paboTaTh C IUTEPaTypoOi U MPOBOAUTH JIOTHUECKUIT aHATIN3, AeNaTh
00001IeHus.

Ha caMonoaroToBKy BEIHOCSATCS CIETYIOIINE TEMBI:

«cTopus 1 OCHOBHBIE 3TaIlbl Pa3BUTHU KOKCOXMMUYECKON TEXHOIOTUU,

«CoBpeMeHHbIe HalpaBIeHHs] Pa3BUTHS KOKCOXMMHUUYECKOH MPOMBIIITIEHHOCTH U allIapaToB KOKCOXMMUUECKHX MPOU3BOJCTBY.

Jns ycrnerrHo#i caayn sK3aMeHa M 3a4eTa IIPH 3TOM HeoOX0IMMO 00bEINHHUTE CBEICHNUS, OTyYeHHbIE B X0O/1¢ JICKIIMOHHBIX,
MPAaKTUYECKUX 3aHATUH U CaMOIOJIrOTOBKU.

KypcoBoii mpoeKT sBIgeTCs 3aKII0UUTENbHBIM ITalloM 00y4eHHs cTyAeHToB no pucuumnianse [THAXT u BeimonHseTcs nocie
C/1a4ud 9K3aMEHOB II0 KypCy.

KypcoBoe npoexTHpoBaHHE UMEET CBOCH IENbI0 00yINTh CTYCHTOB OCHOBAM TEXHOJIOTHYECKOTO ¥ KOHCTPYKTHBHOTO PACYeTOB
XHMHUYECKOH anmapaTypsl, a TakKe PacIupUTh TEOPETUUECKHE 3HAHUS CTYAEHTOB, IPHOOPECTH HABBIKHU 110 PEIICHUIO HHKEHEPHBIX
3a1a4. BeInonHeHne KypcoBOTro NPOEKTa CIIY)KUT 0a30i 11 KYPCOBBIX U MILUIOMHBIX TIPOEKTOB IO CHELHAILHOCTH

B mporiecce KypcoBOro IpOeKTHPOBAHUS CTYACHT JODKECH OBJIA/ICTh METOANKON TEXHUKO-3KOHOMUIECKOT0 000CHOBAHUS 1
BBIOOpA TUIIOBOH aNmapaTypsl, TEOpUEH U MPaKTUKOH BBITIOIHEHUS PACYETOB U IIPOSKTHPOBAHUS AIIapaToB.

Temoli KypcOBOIo IPOEKTa SIBJISIETCS PACUET U IPOEKTUPOBAHUE TUIIOBOM XMMHUYECKOM armnaparypsl, HallpuMep, BbIIAPHBIX
YCTAHOBOK, CYIIMJIBHBIX allapaToB, MACCOOOMEHHBIX KOJIOHH. TeMa IpoeKTa J0JDKHA MPelycMaTpUBATh PACYEThI O HECKOJIBKUM
BOKHEHIIINM pazjielaM Kypca, BKIF0OUas THAPABINYECKAE, TEIUIOBBIE pacyeThl M PACUETHI IO TEII0-MacCOOMEHY.

Ha ocHOBaHMM PacyeTOB CTYAEHTOM OIPENEIIAIOTCS OCHOBHBIE PEKUMHBIE [TapaMeTPbl U TEOMETPUYECKUE XapaKTEPUCTUKU
anmapaTa. 3aTeM BBIIONHAIOTCS 3CKU3BI allllapara, IpopabaThIBa€TCsl KOMIIOHOBKA M BO3MOXHBIE BAPHAHTHI PACIIONOKEHHS Y3/I0B.
ITocire BEIOOpa ONTHMATIBHOTO BapHaHTa KOHCTPYKIUH CTYJACHT MPUCTYIAET K pa3padoTKe YepTexel ammapara.

Pesynbrate! pacuera BMecTe ¢ rpaduKaMy, PUCYHKAMH F HEOOXOIUMBIMH BCIIOMOTaTEIbHBIMH MaTepHaIaMi 0(pOpMIISIOTCS B BUIE
HOSCHUTEJIBbHOM 3aIIUCKU.

O0beM pacyeTHO-TIOSICHUTENBHON 3aicky coctaBisieT 30-35 TMCTOB PYKONUCHOTO TEKCTA.

B 11e710M KypCcOBO# TIPOEKT IOJDKEH MIPEACTABIATE cO00H 3aKOHUSHHYIO POEKTHYIO pa3paboTKy YCTaHOBKH. 3a pe3yIbTaThl
pacdeToB OTBETCTBEHHOCTh HECET CTY/ICHT — aBTOp MpoekTa. IIpenogaBaTens — pyKOBOAUTENb MPOSKTa — HAMPABIIAET paboTy
CTyJEHTa, obecreunBaeT cUCTeMaTUYeCKUe KOHCYIbTAIIUY, HA KOTOPBIX CTYJEHT MOTy4aeT OTBEThl Ha BCE BO3HUKAIOLINE Yy HETO
BOITPOCHI M PEKOMEH/IAIIMH 110 OCHOBHEBIM paszieiaM pa3padaTbIBaeMOro IPOEKTa.

3aKOHUYEHHBIH U MOTHOCTHIO O(OPMIICHHBIH ITPOEKT cAaeTcsa Ha MPOBEPKyY NpenoaaBaTento. [locie mpoBepK U BHECEHHS
UCTIpaBJIEHUN MPOBOAUTCS 3aIIUTa MPpoekTa. OIeHNBAeTCs KYpCOBOM MPOEKT C y4eTOM KauecTBa BHIMOIHEHUS, YPOBHS 3aIllUTHI U
CTEIIEHN CaMOCTOSITENIBHOCTH IIPU padoTe.

I'padmaeckas yacTs MpoOEKTa COCTOUT U3 YepTexel Ha mcTax ¢popmara Al.

IIpy BEINOIHEHNY PACUETHBIX 3a/1a4 U PEIIEHUHU 33134 KYPCOBOI'O IIPOECKTHPOBAHUS

OcHOBHOE coziep:KaHNe MOSICHUTENBHOM 3alMCKU ONpeenseTcs 3alaHieM Ha KypcoBoi poekT. O0beM MOsSCHUTENbHON 3alUCKH
noiwkeH ObITh He MeHee 30...40 cTpaHuI pyKonmucHOro TekeTa. CTpaHUIIBI 3aIIICKH HyMEPYIOTCS, BKJIIOYAsk CTPAHHIBI C PUCYHKAMH
u Tabiuriamu. Ha THTYITEHOM JIHCTE HOMEp CTPAaHHIEI HEe YKa3bIBaeTCH.

BHe 3aBUCHMOCTH OT TEMBI PacUETHO-NOSICHUTENbHAS 3aIHUCKa JOJDKHA COAEpKaTh: - TUTYIBHBIN JIUCT;

- 3aJlaHie Ha MPOEKTUPOBAHUE;

- OIJIaBIICHUE;

- BBEJICHUCE;

- OIUCAHUE TEXHOJIOTNYECKON CXEeMBbl YCTaHOBKH;

- OCHOBHBIE CBOHCTBa pabo4HX cpen;

- PacYeTHYIO 4acTh, BKJIIOYAIOIIYI0 TEXHOJOTWYECKHE PAacueThl U BEIOOP 000pyHZOBAHUS,
- 3aKII0UEHHE;

- CIHCOK HCIOIb30BAHHON JIMTEPATYPHI.

Bo BBeieHNH yKa3bIBAIOTCS CYITHOCTh, 3HAYCHUE M 00JIaCTH IPUMEHEHNS paccMaTpruBaeMoro npomnecca. Heobxoanmo takxke
MPUBECTH CPABHUTENBHYIO XapaKTEPUCTUKY alIlapaToB JUIS €0 OCYLIECTBICHUS U 000CHOBATh BBIOOP KOHCTPYKIIUH OCHOBHOTO
anmnapara.

[Ipu onucaHuy TEXHOJIIOTMYECKOH CXEMBI CIIElyeT IPOaHaIU3UPOBaTh Pa3INYHbIE €€ BAPUAHTHI, [103BOJIIOILUE
MHTEHCHU(UITIPOBATh OCHOBHOM MPOIIECC U MOBBICUTH TEXHUKO-YKOHOMHIUYECKHE MMoka3zaTenn. HeoOxoanmo Takke yIUTHIBaTh
TpeOOoBaHUsI OXpaHbI OKPYKAIOIIEH cpebl.




B ycnoBusix pocTa MacImTaboB MPOMBIIUICHHOTO IPOM3BOACTBA OXPaHa OKPYXKAIOIIEH Cpeibl cTana OAHON U3 BaKHEHIIINX
npo06JieM COBPEMEHHOCTH, B PELIEHUH KOTOPBIX 3HAaYUTEIbHAs POJIb MPUHAIEKUT MpOLIeccaM U anmapaTaM XUMUYeCKOn
TEXHOJIOTHH KaK IPH pa3paboTKe HOBBIX MAIIOOTXOMHBIX MPONU3BOJICTB, TaK M IIPH Pa3pabOTKe METOIOB OUYHUCTKH CTOYHBIX BOJ U
Ta30BBIX BBIOPOCOB. DTO TOCTUTAETCS OJHOBPEMEHHO HECKOIBKUMH ITYTAMH: KOMIUIEKCHOE HCIOIb30BAHUE CHIPhS, 3aMKHYTHIC
BOJOOOOPOTHBIE IIUKIIBI, CEIEKTUBHOCTB MPOIIECCa, ONTUMM3AIMS €T0 PEKUMa, 3aMEHA OTJEIbHBIX CTaUil IPOIECCOB Ha
9KOJIOTHYECKH Oosee uucThie. TeXHONMOrnIecKkast cxemMa JIOJKHA OKa3bIBaTh BO3MOXKHO MEHBIIIEE OTPULIATEILHOE BO3/ICHCTBHE Ha
MPUPOTHBIE 3KOCHCTEMBI, U IIPH TIPOBEICHUH PACCMATPHBAEMOTO TEXHOJIOTMIECKOT0 ITPOoIiecca TOIDKHEI OBITh CBEJICHBI K
MHHUMYMY BBIOPOCHI B aTMOc(hepy u ruapochepy.

OO0CHOBaHHBIIT OKOHYATENIbHbIH BapUAHT TEXHOJIOTMYECKOH CXEMBI CIIEyeT OIHMCaTh KOHKPETHO. JloiKHa OBITh IpUBEaCHA
NPUHIUIHAAIBHAS CXeMa YCTAaHOBKH C yKa3aHHEeM ITO3UNHiT (HOMepoB ammapaToB). Ha cxeme yka3bsIBaroTCsl HalpaBJIeHHsI IOTOKOB,
3HAYEHHS HX PACXOJIOB, TEMIIEpaTyp, KOHIIEHTPALUHA U APYTUX IapaMeTpOB.

B cBoziKe OCHOBHBIX CBOMCTB paboumX Cpel JOJKHBI ObITh IPUBEICHBI XUMHYECKUE (POPMYIIBI COETUHEHUH, MOJSPHBIE MACCHL,
(PM3MKO-XMMHYECKHE U TEPMOJUHAMUYECKHIE JAHHbIE, UX 3aBHCUMOCTH OT TEMIIEPATyphl U cocTasa. [Iiist onpeneneHus 3Tux
JAHHBIX TIOJIB3YIOTCS CIIPaBOYHOM uTeparypoit. Ecim HeoOXomiMble 3HAYeHHS TOTO HIIH HHOTO CBOHCTBA HAXOIATCS 3a MpereiaMu
HPE/ICTaBIEHHOTO B CIPAaBOYHBIX MaTepHaax JHana3oHa U3MEHEeHUs (GU3MUECKUX YCIOBHUI (TeMIeparyp, 1aBleHuil,
KOHIEHTpAIMii), TO ClefyeT NPUOETHYTh K MeToAaM 3KcTpanonsauu. ITpu oTcyTcTBIM cBeAeHUH MOKHO BOCIIOIb30BAThCS
nogooueM pU3NKO-XUMHYECKUX CBOMCTB, IPABHIIOM JIMHEHHOCTH XMMUKO-TEXHOJIOTHIECKUX (DYHKIMI U IPYTUMH PaCYCTHBIMHU
Meronamu. Tak, Ui HaXOXKIEHUS ANHAMIYECKOTO KO3 (HUIHUECHTA BI3KOCTH )KUAKOCTH 110 IMHAMUYECKOMY KO3 HIIUCHTY
BSI3KOCTH TAJIOHHOTO BELECTBA MOXKET OBITh MPUMEHEHO MPaBUJIO JInHeHocTH, ycTaHoBieHHoe K. @. ITapnoseiM. [1pu
OTCYTCTBHMH KCIICPHUMEHTAIBHBIX JaHHBIX, HAIIPUMep, KOI(Q(UINEHT TEIONPOBOAHOCTH KUAKOCTH MOXKHO PacCUUTaTh 10
IMITUPUYECKOH (hOpMyITe, IPEICTaBICHHON B CIIEAYIOIIEM HCTOYHUKE:

1) ITaBnos, K. @. ITpumeps! 1 3a1a4u 10 Kypcy IPOIECCOB U alllapaToB XUMHIECKON TeXHONIOruH: yued. mocodbue s By30B / K.
®. ITasnos, I1. I'. Pomankos, A. A. Hockos. - M.: Anbsiac, 2005. - 576 c.

OKOHYATETBHO CBEICHHS O CBOIMCTBAaX pabodnx cpex HeoOXOMMO IIPECTABUTE B BU/IE TaOINI] MIIN TPadHKOB.

B TeXHONIOTWYECKHX pacdeTax ITyTeM COCTAaBICHHS ypaBHEHHH MaTePHANBFHOTO 1 TEINIOBOTO OAJIAHCOB OIIPEACIIAIOT PACXOIH,
COCTaBBI M TEMIIEPATYPHI MOTy4aeMbIX ITPOIYKTOB, TEIUIOBbIE HATPY3KH alllapaToB, PACX0/Ibl TEINIOHOCUTEINEH — TPEroILero napa,
oXJIaKAaroIel BoAbl. 3afadeil 5Toro pasjena NpoeKTa sBISETCS pacyeT OCHOBHBIX Pa3MEPOB allapaToB (JUaMeTpa, BBICOTHI,
TIOBEpXHOCTH TeIUIoNepeadn 1 T.1.). Ha ocHOBaHNM aHanmm3a IUTEpaTypHBIX JAHHBIX BEIOMPAECTCS METOMKA pacyeTa pa3MepoB
anmapaToB. [1o ypaBHeHUSM TeII0- 1 Maccolepeaul PaCCUNTHIBAIOT OCHOBHBIE Pa3MepHI allllapaToB U 3aTeM BBEIOHPAIOT
CTaHAapTHbIE. B 3TOT ke pa3zen BKIIOYAIOTCS TUAPABINYECKHE pacyeThl annapaTtoB. KpoMe OCHOBHBIX anmapaToB B yCTAHOBKY
BXOJIUT BCIIOMOTATEJIFHOE 000PYJOBaHNE: HACOCHI, BEHTHIATOPEI, Ta30[yBKH, BAKYyM-HacOCHI U T.II. BcrioMorarensHoe
o0opynoBaHNe TOAOUPAIOT IO HOpMasM, katagoraMm unu 'OCTaM ¢ yaeToM KOHKPETHBIX YCIOBHIA €ro padoTHI.

3aKOHUYMB PaCUETHYIO YaCTh MPOEKTa, CTyAEHT B 3aKIIFOUCHUE U3J1araeT OCHOBHbIE PE3YNIbTAThI BBINOIHEHHOH PaboThI U JaeT
aHaJM3 MOy4EeHHBIX PE3yabTaToB.

B cnucke nurepaTyphl IEPEUUCIIAIOTCS UL T€ HCTOYHUKY, HA KOTOPBIE UMEIOTCS CCBUIKU B PACUCTHO-IIOSCHUTENBHOM 3aIluCKe.
CaezieHUs O TUTEPATypPHOM HCTOYHUKE JOJKHBI BKJIOYATH: MOTHOE HAa3BaHUE, (PaMIIIMIO U HHUIIAAIBI aBTOPA, MECTO U3aHHA,
HaMMEHOBaHME U3JaTeNbCTBA, IO U3IaHUs, YUCIIO CTPaHULl. Bece cnonb30BaHHbIE HCTOYHUKY NIPUBOJSITCS B CIIUCKE B MOPSIKE
YIIOMHHAHHS UX B TEKCTE M 3aIIFCHIBAIOT CIICTYIOIINM 00pa3oM:

1. Kacarkun, A. T. OcHOBHBIE IIPOLIECCH M aNMapaThl XUMHYECKOW TEXHOJIOTUH: yIeOHUK AT By30B. — M.: Anbsnc, 2005.
—-753c.

2. [MaBnos, K. ®. [Ipumeps! 1 3aga4un MO Kypcy IPOIECCOB H allapaToB XUMHYECKOW TEXHOJOTHH: y4ed. mocodue st
By30B / K. @. ITaBnos, I1. I'. PomankoB, A. A. Hockos. - M.: Anbsiac, 2005. - 576 c.

3. OCHOBHBIE TPOLIECCHI U ammapaThl XUMUYEcKol TexHonoruu : [locobue mo kypcoBomy mpoektupoBanuio /Ilox pen.

10.1. dpitHepckoro.— M.: Xumust, 1991.-272 ¢. PacueTHO-NOSCHUTENbHAS 3amKucka oopMIIeTCs Ha CTaHAAPTHBIX JIUCTAaX OymMaru
dbopmara A4 (210x297MMm). Ha kax oM JIHCTE OCTABIISIOTCS TOJIA: ciieBa He MeHee 30 MM, cripaBa He MeHee 20 Mm. CokparieHust
CJIOB B TEKCTE HE JOMYCKAIOTCS. TEePMUHOIOTHS OJKHA COOTBETCTBOBATH OOIICIPUHATOM B HAYYHO-TEXHHYECKOH JTUTEpaType.
Pacuets! B 3amMcKe TOJKHBI CONPOBOXKIATHCS MOSICHEHUSAMU. Bee pacdeTHbie popMyIbl IPUBOASTCS CHavaja B 00IIeM BUIE,
HYMEpYIOTCSI, 3aTeM JIAeTCsl HAMMCHOBAaHIE 0003HAYCHHH M YKA3BIBAIOTCS Pa3MEPHOCTH BCEX BXOJAIINX B (DOPMYITY BETHIHH.
YucneHHble 3HAYCHUS BETMYUH B (HOPMYITY TIOICTABIISTIOT B TOM MOPSIIKE, B KAKOM OHH B HEl 3allMCaHBI, ¥ IPUBOMAT PE3yIbTaT
pacuera. Bce pacueTs! JOJKHBI OBITH BHITIOIHEHBI B MEXKIyHapoJHOH cucTeme equaul CH.
PacueTHO-TIOsICHUTENBbHAS 3aITUCKA IOJKHA OBITh CHa0)KeHA HEOOXOAMMBIMHU TpadUKaMu, CXeMaMH, CKu3aMu. Bee mntroctpanuu
UMEHYIOTCSI pUCYHKaMHU. PHCYHOK HyMEPYIOT U pacIoiararoT MOCcie CChUIKH Ha Hero. B TeKcTe 3amucky yKa3bIBaOTCS CCHUTKU Ha
WCTIOJIb30BAaHHYIO JIUTEPATYPY AJIS SMIUPHUECKUX HOpMYI, GU3NIECKAX KOHCTAHT U APYTUX CHPABOYHBIX HaHHBIX. CCHIIKU Ha
JUTEpaTypHbIe UICTOUHUKH JAIOT B KBaJPATHBIX CKOOKaX, yKa3bplBas HOMEp TaHHOTO UCTOYHMKA B CIIMCKE JIUTEPATYPHIL.
I'pacdmueckast yacTh MPOEKTA COCTOUT M3 YepTeKa OCHOBHOTO ammapara. OpopMireHre rpaduaeckoi 4acTH MPOESKTa JOIDKHO
cooTBeTcTBOBaTh TpeOboBaHmssM ECKJI, mpenbsaBiisieMbIM K BBITIOIHEHHIO TEXHIYECKOTO TIPOSKTA.
Ha ugeprexe MomKHBI OBITH JaHBI TIaBHBIN BHI alllapaTa B CEUEHHH M0 BEPTHUKAIBLHON OCH, BUA CBEPXY (€ciar HEOOXOIMUMO),
pas3pesbl U CeYeHus, Jarollue [IOJHOe NMPeCTaBIeHue 00 YyCTPOUCTBE JAHHOTO amiapara, a TAakke OCHOBHBIE Y3JIbl, KOTOphIE Ha
TJIaBHOM BHJIC HE yIaeTcss N300pa3nuTh YeTKO. [ JTaBHBIN BHJI almapaTa BEIYEPUYHUBAIOT TOJLKO B pab0oYeM MOJ0KESHUH U
pacronaraioT ero BIOJIb OOJbIIeH CTOPOHKI JrcTa. Ha OCcTanbHOM YacTh IMCTa PacnojaraioT Jpyrue BUIIbI, CEUCHUS, Pa3pesbl.
Pexomenayercst oO1Mii Bu anmapara BeIYepunBaTh B HAMOOJbILEM U3 MAcIITa0O0B C MPUMEHEHUEM TP HEOOXOIMMOCTH pa3phiBa
N300paXKeHNSI.




