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

NHbopmauus 0 BAdAeNbLE:
®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana

Nara nonnncanms: 18 efiepdibbHde rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHUKanbHbI MPOrpaMMHbIA KIKOY:

BbICIIET0 00pPa3oBaHMUs

1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}le)ml;aTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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 XuMnuecKkas TEXHOJIOTHS IPUPOAHBIX DHEPIOHOCUTENIEH U YTIIEPOIHBIX MATEPHUAIIOB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 4
ayJUTOPHBIC 3aHSITHS 24 KYpCOBO#i MPOEKT 4
caMoCTOsITeNbHAs paboTa 246
4acoB Ha KOHTPOJIb 18

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruit vy | PO Hroro
Jlexnuu 12 |12 |12 |12
IIpakTuyeckue 12 (12 |12 |12
Uroro ayn. 24 124 |24 |24
Konrakrnas pabora 24 124 |24 |24
Cam. pabora 246 | 246 | 246 | 246
Yacel Ha KOHTPOJIb 18 |18 |18 |18
Uroro 288 288 | 288 [ 288




IIporpammy cocraBum(u):

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

Pabouas mporpamma
IIponeccnl M annapaThl XHMHUYECKOH TEXHOT0THH

Pazpaborana B coorBerctuu ¢ OC BO:

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_24 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2023, 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 13.03.2024 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 | AHamuTH4eckas XUMUS U HU3UKO-XMMHUIECKHE METOIbI aHAIN3a

2.1.2 | KomnougHast Xumus

2.1.3 | Opranuyeckas XUMHs

2.1.4 | Be3onacHOCTD KU3HEAESITEILHOCTH

2.1.5 | TennorexHuka

2.1.6 |dusuka

2.1.7 |HaueprarensHas reOMeTpHs U HHXKCHEpHas rpaduka

2.1.8 | MaremaTtuka

2.1.9 |Uudopmaruka

2.1.10 | Xumus
2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0AUMO KaK
npealecTByIIee:

2.2.1 |KypcoBas Hay4HO-HCCIIEIOBATENbCKAs paboTa

2.2.2 |IoaroroBka K ImpoIeaype 3amIiThI M 3alINTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.3 | YnpaeneHue mpoeKTaMu

2.2.4 | MaccooOMeHHBIE MPOIECChl XUMUUECKONW TEXHOIOTHU

2.2.5 XuMHYECKasi TEXHOJIOTUS TOIUIMBA U YIJIEPOAHBIX MaTEpUAIOB

2.2.6 HpOPBBO,E[CTBeHHaﬂ IMpaKTHUKa Mo MOJTy4YCHHIO HpO(bCCCI/IOHaJ'ILHLIX yMCHI/Iﬁ U OIlbITa HpO(l)GCCPIOHaHLHOﬁ JACATCIIBHOCTH

2.2.7 | Xumuyeckue peakTopbl

2.2.8 | CucteMsl ynpaBieHUs] XUMHKO-TEXHOJIOTHUYECKUMH POIIeCCaMU

2.2.9 |H3Bnedenue u nepepaboTka XUMUYECKHUX MIPOTYKTOB KOKCOBAHHUS

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-5: CriocodeH ocylecTBIISITh IKCIEPUMEHTAIbHBIE HCCJIeJ0BAHUSA U UCTIBITAHUS MO 32JaHHOWH MeTOUKe, MPOBOIUTH
HA0JI10/IcHUSI U U3MEPEHU € Y4eTOM TPeOOBAHMIT TeXHUKH 0€3011aCHOCTH, 00padaThIBaTh U HHTEPIPETHPOBATH
IKCIIePUMEHTAJIbLHbIE JaHHbIe, IPHMEHATh 3HAHHE IKOHOMHYECKUX, OPTraHU3AIMOHHLIX U YIPaBJIeH4YeCKHX BOIIPOCOB,
TAKHX KaK: yIPaBJeHHEe IPOCKTAMH, PUCKAMHU H U3MCEHEHHSIMH

3HaTh:

OIIK-5-33 ocHOBHbBIE KOHCTPYKTHBHBIE 3JIEMEHTHI TPYOOIPOBOIOB

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

OIIK-5-31 ocHOBHBIE KOHCTPYKIIH HACOCOB

OIIK-5-32 ocHOBHBIE KOHCTPYKIIUH TETII00OMEHHUKOB

Ymerb:

OIIK-5-Y3 monobpats cTaHAAPTHBIHN TEIIOOOMEHHHUK

OIIK-5-Y2 nonobpatk Hacoc, UCXOS U3 UMEIOIIErocs TPyOOIpoBoIa

OIIK-5-Y1 paccuutaTh THAPABIMYECKOE CONPOTHBICHHE TPYOOIIPOBO/Ia [UIS TTepeKadyMBaHIs )KUAKOCTH 1 ra3a

Baanernb:




OIIK-5-B2 naBeixamu 3d MogeIMpoBaHUS TEIIIO0OMEHHON ammaparypsl

OIIK-5-B1 naBbikamu 3d MoaeaupoBaHus TPyOOIIPOBOTHON CETH

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIMii pecypchbl padoThI
Paznen 1. 'mapaBianka

1.1 Bgenenue. Llenu n 3anaun 4 0,5 OIIK-5-34 JIT.1 JI1.2
Kypca, €ro MECTO B CUCTEME JI1.6J12.1
MOJATOTOBKU JI2.2J13.1
uHKeHepos /JIex/ 21323354

1.2 IInotHOCTH. ITMOTHOCTE 4 0,5 OIIK-5-34 JI1.4
BeniecTBa B Touke. [loHsTHE JIT1.5J12.1J13.
0 cuJjie BSI3KOCTH. BA3KOCTb. 4J13.6
Enuauibr usmepeHust 21
BSI3KOCTH. 3aBUCUMOCTD
TUIOTHOCTH M BSI3KOCTH OT
CHUITBI TemriepaTypsl. /JIex/

1.3 YpaBHEHHE HEPA3PBIBHOCTH U 4 0,5 OIIK-5-31 J.1
pacxona. [Tonstue 06 OIIK-5-33 JI1.2J12.1
00BEMHOM, MaCCOBOM OIIK-5-34 JI2.2J13.1
pacxofax. DKBUBaJICHTHBIN OIIK-5-V1 JI3.5 JI3.6
JIMaMeTp OIIK-5-Y2 2132053 54
TpybomnpoBona. /JIex/

1.4 BriBog ocHOBHOTO 4 0,5 OIIK-5-31 JI1.2 JI1.4
YpaBHEHUS TUAPOCTATUKY HA OIIK-5-33 JI1.5]13.4
OCHOBE PacCMOTPEHHUS CHJI, OI1K-5-34 JI3.5J13.6
JIEHCTBYIOUINX Ha OIIK-5-Y1 €]
0eCKOHEYHO MaJIblii 00BEM OIIK-5-Y2
JKMUAKOCTH WX rasa. /JIex/ OIIK-5-V3

1.5 [IpuMeHeHne 0OCHOBHOTO 4 1 OIIK-5-31 JI1.1J11.4
YpaBHEHUS TUIPOCTATUKH. OIIK-5-33 JI1.5J13.4
Manowmertp. ['mapozarBop auis OIIK-5-34 JI3.5J13.6
pas3zaeneHus IByX OIIK-5-V1 21
HECMEIINBAIOIUXCS OIIK-5-Y2
xuakocreit. U3mepenus OIIK-5-V3
YPOBHS )KUIKOCTH B
3aKPHITON EMKOCTH.

EnuHutbr u3mMepeHus
nasnenns. /Jlex/

1.6 OmnpiT Pelinonbaca. Pexxum 4 0,5 OIIK-5-31 JIT.1JI1.2
JIBHYKCHHSI JKUJAKOCTH. OIIK-5-33 JI1.3J13.2
Kpurepuii Peitnonbaca. /TIp/ OIIK-5-34 JI3.3J13.4

OIIK-5-Y1 J3.5
OIIK-5-Y2 21

1.7 BriBog ypaBaenus bepaymiu 4 20 OIIK-5-31 J.1
Ha OCHOBE PACCMOTPEHHUS OIIK-5-33 JI1.2J12.1
CHWJI, ICMCTBYIOIINX HA OIIK-5-34 JI2.2J13.1
0eCKOHEYHO MaJIblil 00BEM OIIK-5-Y1 J3.2
JKUIKOCTH WM Ta3a. BeiBoj OIIK-5-Y2 213253 54
ypaBHeHus bepHymum u3
PaccMOTpEHUS 3aKOHA
coxpaHenus sHepruu. /Cp/

1.8 [Ipumenenue ypaBHeHUS 4 0,5 OIIK-5-31 J.1
Bbepuymmu. Tpyoxka ITuTo. OIIK-5-33 JI1.2J12.1
Pacxomnas maiiba. OIIK-5-34 JI2.2J13.1
Kongyzopro-nuddyzoproe OIIK-5-Y1 JI3.2J13.3
yCTpoOiicTBO, paboTa OIIK-5-Y2 J13.4
mynsBepusaropa. Comio OIIK-5-Y3 01022354

JlaBams. /J1ex/




1.9 IIpumeneHue ypaBHEHUs 2 OIIK-5-31 J1.1 KM3
Bepuymnu. Ypasuenue Hapcu OIIK-5-33 JI1.2J12.1
-Baiicbaxa. ConpoTHBiIeHHUS OIIK-5-34 JI2.2713.1
TpyOOIpOBOa HA THHEHHOM OIIK-5-Y1 JI3.2J13.3
yuyacTke. MecTHbIe OIIK-5-B2
conporuBneHus. /JIex/

1.10 | OcHOBHBIE XapaKTEPUCTUKU 1 OIIK-5-31 JIT.1 JI1.2
HaCOCHOH YCTaHOBKHU Ha OIIK-5-33 JI1.4J12.1
OCHOBE ypaBHEHHS OIIK-5-34 JI2.2J13.1
Bepnymnnu. OcHOBHBIE THIIBI U OIIK-5-V1 JI3.2J13.3
KOHCTPYKIIMH HaCOCOB. OIIK-5-B2 JI3.4 JI3.5
Meroauka pacuéra JI3.6
TUAPABIUYECKUX 21525354
COTIPOTHUBIICHUH
TpyborpoBoa,

HauBBITOHENIIINN JUaMeTp
TpyOONpoOBOJIa, BHIOOP THIIA
" apameTpoB Hacoca. /JIex/

1.11 | BsiBon ypaBHeHus Hagbe- 20 OIIK-5-31 J1.1
Croxkca U3 pacCMOTpEHHS OIIK-5-33 JI1.2J12.1
CHJI, ICCTBYIOIIUX HA OIIK-5-34 J12.2J13.1
MaJTbIiA 00HEM KUKOCTH HITH OIIK-5-Y1 JI3.2J13.3
raza. /Cp/ OIIK-5-Y2 JI3.4 JI3.5

JI3.6
21323354

1.12 | BeiBog ruipoMexaHMUeCKUX 20 OIIK-5-31 JI1.1
KpUTEPHEB TTOI00UsT 13 OIIK-5-33 JI1.2J12.1
nuddepeHInanIbHOro OI1K-5-34 JI2.2J13.1
ypaBHeHus1 HaBnbe- OIIK-5-V1 JI3.2J13.3
Croxca /Cp/ OIIK-5-Y2 JI3.4 JI3.5

OIIK-5-B1 JI3.6
21323354

1.13 CB00OIHOE HCTEUEHHE 0,5 OIIK-5-31 JI1.1
KUJKOCTEH U ra30B U3 OIIK-5-33 JI1.2J12.1
EMKOCTEH. OIIK-5-34 JI2.2713.1
Ocaxaenue, GUIbTPOBaHHUE, OIIK-5-Y1 JI3.2J13.3
nepemeniuBanue. /JIex/ OIIK-5-Y2 JI3.4 JI3.5

OIIK-5-B1 JI3.6

1.14 [3anuch CKpUHKACTOB 80 OIIK-5-31 JI1.1 JI1.4
(BUACOOTBETOB U OIIK-5-32 JI1.5J13.4
BH/ICOKOHCIIEKTOR) 110 TeMaM OIIK-5-33 JI3.6
nekrwid. /Cp/ OIIK-5-VY1 a1

OIIK-5-Y2
OIIK-5-V3
OIIK-5-B1
1.15 [IpakTndeckue paboTHI MO 2 OIIK-5-31 JI1.1 J11.2 KM1 P2
Temam Jiekuuit /IIp/ OIIK-5-33 JI1.3 J11.4
OIIK-5-34 JI1.5J12.1
OIIK-5-V1 J12.2J13.1
OIIK-5-B1 JI3.2J13.3
JI3.4 J13.5
J3.6
2132253 54
Pa3gen 2. TenoBble
Mpouecchl
2.1 TemnoBoii 6ananc mpouecca 0,5 OIIK-5-32 JI1.1J11.4
nepenayn teria /Jlex/ OIIK-5-34 JI1.5J12.1
OIIK-5-V3 JI2.2713.1
OIIK-5-B2 JI3.2J13.3
JI3.4 J13.5
JI3.6

010203354




2.2 OCHOBHOE ypaBHEHHE 4 0,5 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

2.3 Ilepenaua Termna 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/

24 [Tepenava Teruia KOHBEKIINEH. 4 2 OIIK-5-32 JI1.2J12.1
VYpaBHEHHE KOHBEKTUBHOI'O OIIK-5-34 J12.2J13.3
TemI000MeHa. 01323334
KpurepuanbHbie ypaBHEHUSL.

Koaddunuenr Termooraayu.
CBs3b K03 PurmenTa
TEIUIOOTAAYH C

K03 PHIHEHTOM
Terutonepenayn. TermioBsie
3arpsi3HeHwsL. /JIex/

2.5 [lepenaua Terna 4 1 OIIK-5-32 JI1.1
n3nyuenueM. 3akoH Ctedana OIIK-5-34 JI1.2J12.1
-bonsimana. [lormomenue, JI2.2J13.1
U3Iy4eHue, IPOILyCKaHUe JI3.2J13.3
AJIEKTPOMAarHUTHOW YHEPTUH JI3.4 JI3.5
Tenamu. B3aumuoe JI3.6
M3ITy9IeHne IBYX Tell. /Jlex/ 22

2.6 3anuch BUJICOOTBETOB U 4 56 OIIK-5-32 JI1.4
BUJICOKOHCIIEKTOB 110 TEMaM OIIK-5-34 JI1.5J13.3
JIEKIUHA U IPAaKTHUYECKUX OIIK-5-B2 21
3anasatuit. /Cp/

2.7 [Moctpoenne 3d moxenn 4 50 OIIK-5-B2
TeIm1000MeHHHKa, D152 923 D4
PacCYUTaHHOTO B XOJE
KypcoBoii pabotsl /Cp/

2.8 Pemenne 3aga4 mo TemaM 4 9,5 OIIK-5-32 JI1.1 J11.2 KM2 P3
JIEKITUOHHBIX 3aHSITUH. OIIK-5-34 JI1.3J11.4
PaccmoTpenne aHamoOruyHbIX OIIK-5-Y3 JI1.5J12.1
3a7]a4, COCTaBIISIOIINX OIIK-5-B2 J2.2
KypcOBOM IIpoeKT. Pacuér JI2.3713.1
KypCOBOTO IIPOEKTa B JI3.2J13.3
TabmuaHoM mporieccope. /TIp/ J13.4 JI3.5

JI3.6
01323354
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, FK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponsHoe zioff::yme B
KM P — It pBI OTIPOCHI JJIs1 TIOATOTOBKH

KOMIETESHIIUMN




KM1

3auér

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

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

MaHOMeTpa MpH Tepenajie JaBJIeHus B OHY aTMocdepy st pTYTHOTO U
BOJISIHOTO CTOJIOOB.

4. IMpuHuun paboThl TUAPABIMYECKOTO MPECca, UCXOIS OCHOBE
YpaBHEHUS THAPOCTATUKH

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

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

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

10. ITpuHIMD AEHCTBUS MyNbBEPU3aTOPA HA OCHOBE YPABHEHUS
bepnymnnu.

11. VYpasuenus Hapbe-Crokca.

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

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

14. Kputepuu ruapoauHaMudeckoro moaoous. Odo0meHHoe
KPHUTEPHATbHOE YPAaBHEHNE THAPOANHAMUKH.

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

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

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

19. Koncrpykuuu Hacocos

20. VYpaBHeHME 1 ONMHMCaHKE MOJHOTO HAMopa, pa3sBHBAEMOTO
HAaCOCOM.

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

TUAPABINYCCKOI'0O COIIPOTUBJICHUA CCTH.




KM2

DK3aMeH

1) Tums! TemnooOMeHHbIX anmmaparoB. HazBanue, Tumosas
KOHCTPYKIIMSI, ABMKEHHE TETUIOHOCHTEIS;

2) OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI KOXKYXOTPyO4aToro
TemI000MEHHUKA: TPyOHas penéTka, TpyOHas Ieperopoka, KperieHue
TpyO, TEIUIOBON KOMIIEHCATOP, YUCIIO XOJI0B, YUCIIO IIEPErOPOJIOK. ;

3) HampaBiienue aBr>kKeHUsS TEIJIOHOCUTENEH B
TeIII000MeHHHUKE. JIOCTOMHCTBA M HEJOCTATKY;

4) JlaTb KpaTKyl0 XapaKTE€pPUCTUKY OCHOBOIIOJIAratOLIMM
crioco0a repeadu Tera;

5) Meroanka pacuéra TEIII000OMEHHOU ammaparypel;

6) TemnoBoif 6amaHC MPOUCXOIAMIETO B TEIIIOOOMEHHON
anmaparype rnporecca Terionepeiayun;

7) OcHOBHOE ypaBHEHHE TEILIONEpeay U BXOJSAIINE B HETO
(u3MUecKne BETMINHEL.

8) Koa¢pduunent rennonepenadn: pasMepHOCTh, GopMyna st
BBIYMCIICHHMS, (PH3UYECKOE 3HAUCHHE. ;

9) [TonsTHE O TEMMIEPaTYpHOM IIOJIE U TEMIICpaTypHOM
rpaguenTe rpaguente. [Ipusectn npumep;

10) VYpaBuenue @ypne: Gopmyna, Gpuzndeckue BeTHUUHBI,
BXO/ISIIIINE B ypaBHEHUE, UX Pa3MEPHOCTb U (PH3HUECKOE 3HAUCHHUE;

11) Koa¢pummeHT TenmonpoBogHOCTH: pa3sMepHOCTh, HHTEPBA
3HAUEHU JUIS pa3TUYHBIX MaTepPHANOB, HHKEHEPHOE IPIMEHEHHE B
Pa3IMYHBIX SJIEMEHTaX TEINI0O0OMEHHOM annapaTypsl;

12) BrBon muddepeHnnanbHOTO ypaBHEHHS MpoIiecca
TEIIIOIPOBOJHOCTH

13) Koadduument TemnepatyporpoBogHOCTH: Hopmyda,
Pa3MEpHOCTS, hu3Hdeckuii cMbIci. CONOCTaBICHHE PA3MEPHOCTH €
KHHETHYECKOH BSI3KOCTBIO 1 Kodddurmerntom auddy3un

14) TemnoBoif 6amaHC mpolecca nepefadd Temiua U3ITydeHHEM.
15) AOGCONIOTHO YEpHOE TeNo, aOCOMOTHO Oeoe Telo,
npo3paygHoe Tero. [IpuBecT mpuMepsI

16) 3akon Credana-bonbliMana U OCHOBHBIE BBIBOJBI M3 HETO.
17) PaccmoTpenue TeroBoro 06anaHca U3My4eHHEM JIBYX Tel

KM3

KonTponbHast
pabota

IIpouseectu pacyer TpybomnpoBoaa s nepekaunBanus G = 5000 kr/u
cmecu 6er3ona (70%) u tomyona (30%) mpu Temmepatype 30 0C u3
XpaHWINIIA B TPYOUaTHIi MapoBoi moporpesarens. Cxema
TpyOompoBoia npenacTapieHa Ha pucyHke 1. [TomoGpats Hacoc.
JlaHHBIC U1 BApHAHTOB TEHEPUPYIOTCS CICAYIOLIIHM 00pa3oM: K I pe
Ha PUCYHKE ¢ 0003HauYCHNEM JUTMHBI TPyOOIIpOBO/Ia MPHUOABIIACTCS
3HAa4YEeHUE HOMEpa BapuaHTa, yMHOKEHHOro Ha aBa. Hanpumep, s 22
BapUaHT OYIyT CIICAYIOIIUE AaHHbIe: 2+2%22 (mmuHa TpybompoBoaa 10
Hacoca); 3+2*22 (mmHa TpydonpoBoIa mocie Hacoca); 10 +2%22
(BBICOTA TOABEMA IO TIEPBOTO M3TUOA) U T.1I.

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanne
paboTsI

IIpoBepsiemblie
WHIUKATOPBI
KOMIETEHIIAHN

ConeprxaHue paboThI

P1

KypcoBoii npoekt

PaccunTaTh OCHOBHBIE XapaKTEPUCTHUKH TEINIOOOMEHHHKA JUIsl HarpeBa
HCXOJIHOM cMecH, TT0JaBaeMoil Ha peKTU(HKanuio. JlaHHbIe 0
PEKTHU(HUKAIIIOHHOM TIPOIiecce M KOJIOHHE TIPHBEACHEI B Ta0mume 1.
TemnooOMeHHUK 00orpeBaeTcs napom mon aasienuem 0,7 MIla.
HcxonHast cMech HarpeBaeTcsl 10 TeMIIepaTypbl KHIICHHS
HI3KOKHUIISIIETO KOMITOHEHTa B ONHAPHOM CMECH.




P2

3amaun 1
paccMOTpeHHUs Ha
MPAKTUICCKUX
3aHATHAX

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

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

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

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

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

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

P3

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

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

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

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

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

Cpennsist Temnepatypa pactsopa 47,5 0C

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

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

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

OnpenenuTs MOTEPH TEIUIOTHI (TEIUIOBOM IMMOTOK) Yepe3 CIIOH U3OJISIIHH.

Omnpenenuts TeMIepaTypbl BHyTpeHHel! t2 U HapyKHOI OBEPXHOCTEH
t3 MOBEPXHOCTEH CTCHKH TEIIIOOOMEHHUKA, a aTKXKe TeMIeparypy t4
HapyXHOH OBEPEXHOCTH U30JIALUH, KOTOPOH IOKPBIT anmnapar.
TemmepaTypa >KuAKOCTH B TeruiooOMeHnHuke t1 = 80 rpan, remmeparypa
HapyxHoro Bozayxa t5=10 rpajn. TennooOMeHHUK BBIIOIHEH U3 CTal,
TOJIIMHACTANBHON cTeHKU 10 MM

Tommuna u3omsnun 80 Mm. KoaduIeHT TermooT1aqu oT )XKUAKOCTH K
ctenke ammapara ol=232 B1/(M2*K), koapPHIIHEHT TEMI00TAaYH 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 BriBecTr 0cHOBHOE ypaBHeHHE Diinepa (OCHOBHOE ypaBHEHHUE
(cxkpunkact 1) TUAPOCTATUKH) U3 PACCMOTPEHUS CHJI, IEHCTBYIOIIMX Ha
AJIEMEHTaPHBIA 00BEM.

P5 Buneootser 2 BriBecT ocHOBHOE ypaBHeHHe bepHyin U3 paccMOTpeHHs Cul,
(cxpHuHKacT 2) JEeHCTBYIOINX HA 3JIEMEHTapHbIA 00bEM. BrIBecTH ypaBHEHHE
BepHysnu U3 3akoHa COXpaHEHUs YHEPTUHU.
P6 Bunootesr 3 3anucarb BOJEOOTBET, B KOTOPOM MOSICHUTH NPUHIIMIT A€HCTBUS
(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) IlonsiTHe O BA3KOCTH )KUIKOCTH. YPaBHEHUE CBA3H CHIIBI BA3KOCTHOTO TPEHUS, BA3KOCTH CPEIbl, IIIOMAIN KOHTAKTa U IPaJueHTa
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; nauansHas Temneparypa cmecu t2H = 30 °C; koHeuHas TeM-Iieparypa
cMmecu t2k =61 °C; naBnenue BoasHoro napa PBn=480000 Ila; reomerpudeckas BeicoTa moabema 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 olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

1) BuneooTser

2) BuneokoHcriek

3) Dk3amMeH B MUCBMEHHOH popMe, B ToM gucie ¢ momonipio LMS Canvas
4) Dx3ameH B yCTHOI (opme

Kputepun oIieHKH OTBETOB Ha SK3aMEHe, IIPOBOJMMOM B YCTHOH (opme

- OIIEHKAa «OTIMYHO» BBICTABIISACTCS CTYACHTY, €CIH 4eTKO c(popMynHpoBaH OTBET Ha BONPOC OWIIETa, SICHO W3JIararoTcs
OCHOBHBIE TIOHSTHSI U TEOPETHYECKHE OCHOBBI; JTIOTMYECKH COSANHEHBI B €IMHOE TIOBECTBOBAHUE TEPMHUHBI, TOHATHS,
TEOPETHYECKHE 0000IICHH s, OTHOCSIIUECS K PACKPBIBAEMOI TeMe; eciii 0e3 OMIMOOK BBITOJHEHO MPAKTHYECKOE 3a/1aHHE;

- OIIEHKA «XOPOIII0» BBICTABIIETCS CTYIEHTY, €CIHM YaCTHYHO C(hOpMyIHpOBaH OTBET Ha BONPOC OWMIIETa, M3JIararoTcs
OCHOBHBIE TIOHSTHSI U TEOPETHYECKHE OCHOBBI; HEIOCTATOYHO JIOTHYHO COEIMHEHBI B €IMHOE MIOBECTBOBAHNE TEPMHUHEI, TOHSTHS,
TEOPETUYECKHE 0000IICHH s, OTHOCSIIUECS K PACKPBIBAEMOIT TeMe; eciii 0e3 OIIMOOK BHIMOIHEHO MPAKTUYECKOE 3a/1aHHE;

- OIICHKA «yIOBIICTBOPHTEIIBLHO» BHICTABILIETCS CTYIACHTY, €CIIM OTCYTCTBYET YETKO C(OPMYIIU-POBAHHBIN OTBET Ha
MIOCTABJIEHHBIN BOIIPOC M CHOE M3JI0KEHHE TEMBI; OTCYTCTBYET JJOTHIECKOE COCMHEHNE B €ITHOE TTOBECTBOBAHHUE TECOPETHUECCKHE
0000111eHNs; OTBET (POPMYIUPYETCS Ha IpuMepax ObITOBOTO YPOBHS; MPAKTUUECKOE 33JaHUE BHIMOJIHEHO C HEOYETaMH.

OreHKa Pe3yabTaTOB 3alIUTHI KYPCOBOTO MPOEKTA OCYIICCTBISACTCS TI0 OIEHOYHOM CHCTEME («OTIHYHOY, «XOPOIIIO»,
«YIOBIIETBOPUTEIHLHOY, «HEYIOBIETBOPUTENHHO»). KypcoBast paboTa cunTaeTcsi BBIOTHEHHON YCIICIIHO, €CIIH MTPH €€ OIIEHUBAHUN
MOJTydeHA OLICHKA HEe HUKE «YIOBICTBOPUTEIBHOY.

ITpu nmoBexeHHy 3anIUTH B (HOPME YCTHOTO OMPOCA KPUTEPUSIMHA OLICHKH SBIISIOTCS

«OTaMgHO»: Pabora comepKUT TPAaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JOTUYHBIM U MOCIIEI0BATENbHBIM H3JI0KEHHEM MaTepuala B MOSICHUTENbHOH yacTu. [Ipu 3ammre paboThl CTyAeHT
MOKAa3bIBACT TITyOOKUE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO ONIEPUPYET PACUCTHBIMH JaHHBIMH; JIETKO OTBEYACT Ha MOCTABJICHHBIC
BOTIPOCHI.

«Xopormoy: PaboTa comepKUT TPAaMOTHO M3JIOKEHHYIO PacyeTHYI0 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacyeTax, JJOTHYHBIM U [TOCIIEI0BATEIBHBIM H3JI0)KEHHEM MaTepHaja B MOSCHUTENbHOM yacTu. [Ipu 3amure paboThl CTYICHT
MOKa3bIBAaCT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyIHEHUI OTBEYAET Ha IIOCTaBJICHHBIC BOITPOCHL.

«Y IOBJIETBOPUTEIBHO: Pabora conmepkuT pacueTHy0 0a3y, XapakTepu3yeTcsl HAIMYHEM OTIENBHBIX OIHOOK B pacuerax.
IIpu 3ammTe CTyIeHT MPOSBISIET HEYBEPEHHOCTD, MIOKa3bIBaeT caaboe 3HaHHe BOIIPOCOB TEMBI, HE 1aeT MOJIHOTO,
apryMCHTHPOBAHHOIO OTBETA Ha 3aIaHHbIC BOIIPOCHI.

«HeymoBieTBOpUTENEHOY: Pabora He comepKHUT pacdueTHyI0 0a3y, HE OTBeYaeT TPEOOBAHHSIM, M3JIOKECHHBIM B METOIUYCCKUX
YKa3aHUSAX, UMEET 3HAUUTENbHBIE OIMIMOKY B pacdyerax. [Ipu 3ammre CTyeHT 3aTPYAHSETCS OTBEYATh Ha TIOCTABICHHBIE BOITPOCHI 110
TeMe, He 3HAeT TEOPUH BOIPOCa, [IPU OTBETE AOMYCKACT CYIIICCTBCHHBIC OIIMOKH.

OreHKa pe3yibTaToB IK3aMeHa OCYIIECTBIISETCS MO OANBHOHN cucTeMe ((OTIHMYHOY, «XOPOII0», KYTOBICTBOPUTEIHHOY,
«HEYIOBJICTBOPHUTEIILHOY ). DK3aMEeH CUUTACTCS TIPOUICHHBIM YCIICITHO, €CIIH IIPH €T0 MPOBEISHUH TOTy4eHa OlCHKA He HIUXKE
«YIOBIIETBOPUTEIHHOY.

ITpu moBeneHny 5K3aMeHa B MHCHMEHHOH (hOpME KPUTEPHSIMU OIICHKH SBIITIOTCS

«OT1auuHO»: Oo6a Bompoca Omirera M3I0XKEHHBI ITOJHO (B paMKaxX IPOrpaMMbI Kypca HIIH JIEKIIHOHHOTO Kypca) U TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIIHTB, ICHO U MOCIIEI0BATENbHO U3JIaraTh CoJepKaHue 0TBeTa, yMeHue 00001aTe Marepuall,
JienaTh BbIBOJIBI. [IpaBUIIbHBIC OTBETHI Ha JAOMOIHUTENbHBIC (IPOBEPOYHBIE) BOIPOCH! B paMKkax Ouiera. [logpoOHoe uznoxenue
OCHOBHBIX TIOJIOKEHHH oTBeTa B JIcTe ycTHOTO ompoca.

«Xopo1o»: Oo0a Bompoca MM OJWH U3 HHUX B IIEJIOM PACKPBITHI, HO M3JI0KEHBI HEIOCTaTOYHO MOJHO (He MeHee, 4eM Ha 80
—90 %), m1b0 B OTBETE COAEPIKATCSA HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BaHUH TEP-MHUHA PH HOHUMAaHHH €ro CyTH U T.1.).
Hanname moctaToqHO MOAPOOHBIX 3amnucel B JINCTe yCTHOTO ompoca.

«Y 1OBIETBOPUTEILHOM: W3noxxeHne Kaxaoro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble ONIMOKH B NMEPHOAM3AINAX,
KIaccU(UKAIKAX, TPAKTOBKE OCHOBHBIX MOHATUH U T.4. He3HaHUe 0JJHOTO U3 BOIIPOCOB MOXKET OBITH KOMIICHCHPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHUE MpENoiaBaTels) IpH COOTBETCTBYIoIEH 3anucu B JIucte ycTHoro onpoca. HemocnenoBarensHoe
M3JIOKeHUE MaTepHaia, HEyMEHHE JIeTaTh BEIBOJIBI.

«HeynoBiIeTBOPUTENBHOY: OrtcyrcrBue 3amuceil B JIncte ycTHOTO ompoca, OTKa3 OT OTBETa, MOAMEHA OJHOTO BOIPOCa
JpYyruM, HaJau4ue mmnapraiky. M3moxeHne BonpocoB MeHee, ueM Ha 60 %. HesHaHne OCHOBHBIX MOHATHUI U TOJIOKEHUH TEMBI.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 | AT. Kacarkun OCHOBHBIE TIPOLIECCH U M., Ansesuc, 2014,
anmnaparbl XUMUYECKO
TEXHOJIOTHH: YUeOHUK ISt
BY30B
JI1.2 |W.M. Ky3neuoBa, X.D. |OO0mas xumudyeckas CIIo, Jlans, 2014,
XapaamIuau, TexHoJorust. Meroosorus
B.I' iBaHoB, MIPOEKTUPOBAHUSA XUMHKO -
3.B.UupkyHOoB, o TEXHOJIOTMYECKHX IPOLIECCOB:
pen.X.O. Xapnamnuau | YueOHUK
JI1.3 | Anekcees B.B. JlabopaTopHBIi IPAKTHKYM IO Kazans : UsparensctBo KHUTY, 2011,
MallliHaM | armnapaTam URL: http://biblioclub.ru/index.php?
XUMHUYECKUX MTPOU3BOJICTB : page=book&id=258707 (18.11.2015)
yaeOHOe mocooue
JI1.4 | AW. JleonTtnheBa O06opynoBaHUE XUMUIECKUX Tam60B : U3narensctBo ®I'HOY BITO
MpOU3BOJACTB B 2 yacTsax . Y. 1. «TI'TY»,, 2012, URL:
: yueGHOE ocobue http://biblioclub.ru/index.php?
page=book&id=277812 (18.11.2015).
JI1.5 | AW JleonTheBa O6opynoBaHHE XUMHUYECKHX Tam60B : M3patensctBo ®I'HOY BITO
MPOM3BOJCTB B 2 yacTax . Y. 2. «TI'TY»,, 2012, URL:
: yueGHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
JI1.6 | Komuccapos 1O. A., XUMHKO-TEXHOJIOTHUECKHE Mockga: FOpaiir, 2023,
I'me6or M. b., I'opnieeB | mpomeccs
JI. C., Bent O. I1. : y4eOHUK U TIPAKTUKYM JJIS
BY30B
6.1.2. JlonosiHuTeIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI2.1 |K.®. IlaBnos, ILT. ITpumeps! 1 3a1a4u 10 Kypey M., Asbsnc, 2013,
PomankoB, A.A. IIPOLIECCOB U aIIlapaToB
Hockos XMMHUUYECKON TEXHOIOTHH:
VYdebHOE Iocobue
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3a7a4n 10 Kypey CTI0, Jlansb, 2013,
"MaremaTtudeckoe
MOJETUPOBAHUE XUMUKO -
TEXHOJOTMYECKUX MPOIIECCOB":
YuebHoe mocobue
JI2.3 | E. 1. Axynunus, A 3aJauu MHKEHEPHOTO aHalu3a Tam60B : TamO0BCKHMiT rOCyJapCTBEHHBIH
O. I'ne6os, . JI. MIPOLIECCOB U aImapaToB texuuueckuit yausepcuret (TTTY),
Henos [u ap.] XUMHYECKON M OMOTEXHOJIOTHH 2018, https://biblioclub.ru/index.php?
B cpene NX : yaeOHOE page=book&id=570584
9JIEKTPOHHOE U3JaHHE:
yuebHoe nocobue
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 | }O.M. [dpITHEpCKMiA [Ipoueccr u anmapaTsl M.: AnpsuaC, 2013,
XUMHUYECKO# TexHomoruu. B 2-
X T.
JI3.2 | AB.I'opoxoB Ornpenenenue rupaBIudecKux MarsuTtoropck, rocto Texs. yH-T um [".1.

COTIPOTHBIICHUI B
TpyOompoBoaax:
Meroanyeckue yKa3zaHus K
nabopaTopHOit paboTte

Hocoga, 2013,




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.3 [AB.I'opoxos CHSATHE U IOCTPOCHHE MarHuToropck roc. TeXH. yH-Ta UM.
XapaKTEPUCTHK I'"'N.Hocoga , 2013,
[EHTPOOEKHOTO 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
I1.2 | AnruBupyc Kaspersky Endpoint Security s 6nsneca-Pammpennsriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
113 Kowmmnac 3D V21-22
1.4 |Mathcad 14.0 University Classroom Perpetual
I1.5 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.7 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.8 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.9 |Zoom
I1.10 | Microsoft Teams
I1.11 | Bpaysep Google Chrome
I1.12 |Bpaysep Yandex
I1.13 | WinDjView 2.0.2
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
i model.exponenta.ru - — y4eOHO-METOANIECKIHA CAHT O MOAEITUPOBAHIH M UCCICTOBAHUH CHCTEM, 00BEKTOB, TEXHIIECKIX
) IIPOLECCOB U (PU3MUECKUX SBICHHH.
o mvtu.power.bmstu.ru - Cratsut 0 Bo3MoxHOCTsIX [TK « MBTY», onmybnukoBaHHbIe Ha calite model.exponenta.ru:
’ «IIporpammMHBIil KoMILTeKC "MoaenupoBaHue B TEXHHUECKUX YCTPOUCTBAX"».
.3 [xumuk.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne

113 VYuebnass maboparopusi (kommbloTepHbId | KommuekT yueOHON MeOenu Ha 12 MecT i 00yJaronuxcs,

KJIacc) 12 cranuoOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTallMOHAPHBI KOMIBIOTEp JIsl mpemoaaBaTens (y Bcex
BBIXOJ B HHTCPHET), MPOCKTOpP, OJKpaH HACTCHHBIH,
KOMMYTaTOp, JIOCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OUOC Yrusepcutera MUCHC uepe3
nuuHBIA kaOuHer Ha twiatdpopme LMS Canvas u Moodle,
nuneH3nonnsle  mporpammbl - MS - Office, MS  Teams,
arTuBHupyc Dr.Web.

133 VYuebnass  ayauropuss  gua  3aHsaTHi | Kommiekt yueOHON Mebenu Ha 56 MecT uis 00yqaronuxcs,
JIEKITMOHHOTO THTIA, MpakTHYeCKuX | |  crannoHapHBIA KOMIBIOTEp IS IperojaBaTens ¢
3aHATUI BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa

aymutopHas MenoBas, BeO kamepa Logitech, koionkw,
nuneHsnoHHele  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

J1s yCHeIHOro OCBOSHUS JUCIUILUIMHBI ¥ TIOHUMAHUS TEOPEeTUUECKOro MaTepuana CTyJJeHTOM HEOOXOAUMBI 3HaHMU,
TMIOJTydeHHBIE B BHICHIEH IIKOJIE 110 MaTeMaTHKe, (U3HKe, OOIIeH 1 HeOpraHn4ecKoi XMMIH, HH(OpMaTHKe, QU3HIECKOH XUMHUH,
TEOPHUH BEPOSITHOCTEH U MaTEMaTUUECKON CTaTUCTUKE, SKOJIOTUH.

CrenyeT MOMHHUTb, YTO JICKIIMOHHBII MaTepual oTpaxaeT JIHIIb Hanbosee 3HAYMMBbIC HAyYHbIE H TEXHUYECKHE PEILICHHs, TI03TOMY,
JUIsl TOHUMAaHHsI MaTepHana Heo0X0MMO 00palaThes K JINTEpaTypHbIM HCTOYHHUKAM ¢ 00JIee TOJIHBIM ONMCAaHUEM M3y4aeMoit
TeMbl. He ciexyeT orpaHndImBaThCS OMHIM yaeOHBIM IOCOOHEM, WIIH BEIONPATh CaMBIif COBpeMeHHBIH yaeOHuK. [TonesHee
CPaBHMBATh YCTapEBIIHE TEXHOIOTHUECKHE PEIIeHHsI ¢ Hanbouee 3(h(heKTHBHBIMU COBPEMEHHBIMH, OTCIICKHUBAS SBOTIOLUIO
TEXHUYECKOW U MHKEHEPHOU MbICIH. [l 3TUX LeNel cleayeT UCIoIb30BaTh Kak 0a30BYIO TUTEPATYPY, TaK U AOTOIHUTEILHYIO,
yKa3aHHbIE B pabodeil mporpaMMe AUCIUIIINHEL.

IIpn moATrOTOBKE K MPAKTHUECKUM 3aHATHAM HEOOXOANMO ITOBTOPHUTH paHee MPOIICHHBIH JICKIMOHHbIH MaTepHal U JONOIHUTh
€r0 CBEICHUSAMHU U3 aKTyaIbHbIX HAa CETOJHSAIIHUM JEHb HCTOUHUKOB IEPUOAUYECKOH 11€4aTH BEAYIUX B OTPACIIU KypPHAJIOB, TAKUX
kak «Kokc n Xumus», «barmkupckuit HepTeXxuMuaeckui xypHam, «Ctanby, «Yroaby, «BectHuk MI'TY». IIpu Haau4uuu, MOJIE3HO
HCTIONH30BaTh MH()OPMAIOHHEIE OIOJUICTEHH, BBITYCKAeMBIE BETYIIINM HayqIHO-HCCIEIOBATEIECKIM HHCTUTYTOM cTpaHsl OI'YTI
BYXWH (BocTouHBIi yriieXHMHUYECKHI HHCTUTYT, . ExaTepuHOYpr), a Taxke cOOpHHUKN pedepaTHBHBIX CTAaTel, HaTEHTHI,
HaXOJSIIUECs B OTKPBITOM JOCTYIIE.

PaccmatpuBast Kakyro-JIH00 TEXHOJIOTHUYECKYIO IIETIOUKY CIIEyeT HOMHHUTB, YTO YCIEIIHO (DYHKIIMOHUPYOIIAs TEXHOIOTHS Ha
OJTHOM 3aBOJIE MOJKET OKa3aThes He () (EKTUBHOM B yCIOBHAX Apyroro. OTcioa — He ObIBaeT eIMHCTBEHHO BEPHOTO 1
YHUBEPCAIIBHOTO TEXHUYECKOTo pemreHns. ONTUMAaIbHOE JK€ PEHIeHHEe BO3MOXKHO TOJIBKO IPH JeTaTbHOM H3YyUYCHUN MHOXKECTBA
JIUTEPATYpPHBIX HCTOYHNUKOB M IIPAKTHYECKUX BBIBOJIOB. TakuM 00pa3oM TONBKO IIOHUMAaHUE NIPEAHA3HAUCHUS ¥ 00J1aCTH
MIPUMEHEHUS KaXKA0H TEXHOJIOIMH BEJIET K YCIEITHOMY OCBOEHHIO Kypca.

B 1eroM, AMCIUINTIHA COCTOUT HE TOJIBKO U3 ayAUTOPHOM YacTH, HO M BKIIIOYAET B ce0S CAMOCTOSTENBHYIO PaboTy CTyIEHTa,
HPU3BaHHYIO B TIEPBYIO OYEPE/b HAYIUTh CTYJEHTa paboTaTh C IUTEPATypOH U MPOBOAUTH JIOTHUECKUIT aHATN3, A€NaTh 0000IIEHHS.

Ha camonoaroroBky BEIHOCSTCS CIAEAYIOLINE TEMBI:

«McTopust 1 OCHOBHBIE 3Tallbl Pa3BUTHUS KOKCOXMMUYECKOM TEXHOIOTUNY,

«CoBpeMeHHbIE HalpaBIECHUs Pa3BUTHS KOKCOXHUMHUUECKOH MPOMBIIIIEHHOCTH U allapaToB KOKCOXMMHUUECKHUX MPOU3BOJCTBY.

JUi1st yenemHoit ciauu 3K3aMeHa 1 3a4era IpH 3TOM HEOOXOANMO 0OBEJUHHUTH CBEACHNUS, TIOJyYEHHBIE B XO/1€ JICKIIHOHHBIX,
MIPAKTUYECKUX 3aHATUH U CaMOIIOJI OTOBKH.

KypcoBoii mpoeKT SBIgeTCs 3aKII0YNTENBHBIM 3TalloM 00ydeHns cTyaeHToB no gucuuminae [TnAX T u BemmonHseTcs mocie
C/1a4d 9K3aMEHOB II0 KypCy.

KypcoBoe IpoeKkTHpoBaHHE HMEET CBOEH LIENIbI0 00YIUTh CTYICHTOB OCHOBAM TEXHOJIOTHYECKOTO M KOHCTPYKTHBHOTO PacueToB
XMMHYECKOH amnmapaTypsl, a TakKe paclInpUTh TEOPETHUECKHE 3HAHNS CTYACHTOB, IIPHOOPECTH HABBIKH 110 PEIICHHUIO HHXEHEPHBIX
3agad. BrIMoNHEHNE KypcOBOTO MPOEKTA CIYKUT 0a30# AL KypCOBBIX U TUIJIOMHBIX ITPOEKTOB IO CHELHATBHOCTH

B npornecce KypcoBoro NpoeKTUPOBAHUS CTYAEHT JOKEH OBJIAIeTh METOAUKON TEXHUKO-YKOHOMUYECKOT0 000CHOBAHUS U
BBIOOpA TUIIOBOH amIapaTyphsl, TEOpUel 1 NPaKTHKOH BBITIOIHEHUS PaCcYeTOB U IIPOSKTHPOBAHUS AMIapaToB.

TeMoil KypcOBOro IPOEKTA SABJIAETCS PacyeT U MPOEKTUPOBAHUE TUIIOBOM XUMHUUYECKOH aNapaTypbl, HAIPUMED, BBIIAPHBIX
YCTaHOBOK, CYLIMIBHBIX allapaToB, MACCOOOMEHHBIX KOJIOHH. Tema MpoeKkTa JO0JKHA NPeAyCMaTPpUBATh PACUETHI 110 HECKOIBKUM
BaKHEHIINM pa3zieniaM Kypca, BKIIFoUast THIPaBIMIECKHE, TEIJIOBbIE PACUEThl U PACUYEThI 0 TEIIO-MAacCOOMEHY.

Ha ocHOBaHUM pacyeToB CTYAEHTOM ONPENEINIAIOTCS OCHOBHBIE PEKUMHBIE TApaMETPhl U TEOMETPUYECKUE XapaKTEPUCTUKU
ammapaTa. 3aTeM BBIIOIHSIIOTCSA 3CKU3BI alllapara, IpopadaThIBaeTCsl KOMIIOHOBKA M BO3MOXHBIE BAPHAHTHI PACTIONIOKEHHS Y3/I0B.
I[Tocne BbIOOpa ONTHMAIBEHOTO BapHaHTa KOHCTPYKIIMY CTYACHT IIPUCTYNAET K pa3paboTKe yepTeKel anmapara.

PesyneTatsl pacdera BMecTe ¢ rpaukaMu, pICYHKaMU M HEOOXOJMMBIMH BCIIOMOTATEIFHBIMA MaTepHanaMy 0(hOPMIISIOTCS B BHJE
HNOSCHUTEIbHOM 3aIIUCKU.

O0beM pacueTHO-MOSACHUTENBHOM 3aUCKH cocTaBisgeT 30-35 TUCTOB PYKONIMCHOTO TEKCTA.

B 1enom KypcoBoii IPOEKT TOIKEH NPECTaBIATh COOOM 3aKOHUCHHYIO IPOCKTHYIO Pa3pab0TKy YCTAaHOBKHU. 3a PE3yNIbTaThl
pacdeToB OTBETCTBEHHOCTH HECET CTY/ICHT — aBTOp MpoekTa. [IpernogaBaTens — pyKOBOANTENb IIPOSKTA — HANIPABIIAET paboTy
CTyJeHTa, obecreunBaeT CHCTeMaTHIeCKIe KOHCYIbTAIINN, HAa KOTOPBIX CTYJEHT MOTydaeT OTBEThI Ha BCE BOSHUKAIOIINE Y HETO
BOIPOCHI U PEKOMEH/IALIMK 10 OCHOBHBIM pa3zieliaM pa3padaThiBaeMOro MPOEKTa.

3aKOHUYECHHBIH U TOJTHOCTHIO OPOPMIICHHBIH ITPOEKT caaeTcs Ha POBEPKY MpenoaaBaTento. [locie mpoBepK 1 BHECSHHS
UCTIPABJICHHUH MMPOBOIAMUTCS 3aIIUTA MPoeKkTa. OIEHNBACTCS KYPCOBOM MMPOEKT C yIETOM KAauecTBA BHINTOIHEHHS, YPOBHS 3aIIUTHI U
CTENEHHU CaMOCTOSATETbHOCTH NP paboTe.

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

IIpu BEIOMHEHNY paCUETHBIX 3a/1a4 U PEIIEHUH 331a4 KYpPCOBOI'O IPOSKTHPOBAHUS

OCHOBHOE coziepKaHHe MOSICHUTEIFHOM 3alMCKHU ONpeerseTcs 3alaHieM Ha KypcoBoi MpoekT. O0beM MOSACHUTETbHON 3alUCKH
JospkeH ObITh He MeHee 30...40 cTpaHuL pyKOMCHOT0 TeKkcTa. CTpaHHIbI 3aITMCKH HyMEPYIOTCSl, BKJIIOYAsi CTPAHHIIBI C PUCYHKAMU
1 TabimriamMu. Ha THTYITEHOM JIMCTEe HOMEp CTPAaHHIEI He YKa3hIBaCTCS.

BHe 3aBUCHMOCTH OT TE€MBI PaCUETHO-IIOSICHUTENbHAS 3alUCKa JOJDKHA CONEpXKATh: - TUTYJIbHBIN JIUCT;

- 3a7laHie Ha MPOEKTUPOBAHUE;

- OTJIaBJICHHUE;

- BBEJICHUE;

- ONKMCAaHUE TEXHOJIOTUYECKOM CXEMBl YCTAHOBKY;

- OCHOBHBIE CBOMCTBa pabO4MX Cpel;

- PacyeTHYIO0 4acTh, BKJIFOYAIOIIYI0 TEXHOJOTWYECKHE PAacueThl M BEIOOP 000pyIOBaHUS;
- 3aKIII0YCHUE;

- CIHCOK HCIOIb30BaHHOMN JTUTEPaTyphI.




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

IIpu onucaHuy TEXHOIOTMYECKOHW CXEMBI CIEyeT IPOAaHAIU3UPOBATh Pa3INYHbIE €€ BAPUAHTHI, I03BOJISIOIUE
UHTEHCU(UIIUPOBATh OCHOBHOI Mpoliecc 1 NOBBICUTh TEXHUKO-IKOHOMHUUECKHE MokazaTenyu. Heo6xoanmo Takxke yuUThIBaTh
TpeOOBaHUs OXPaHbI OKPYXKAIOIIEH CPeIIbl.

B ycnoBusx pocTta MacmTaboB MPOMBIIUICHHOTO IPOM3BOACTBA OXpaHa OKPYXKAIOIIEH CpeIbl CTaa OHOH U3 BaKHEHIIINX
mpoOJieM COBPEMEHHOCTH, B PELIEHHH KOTOPBIX 3HAYUTEIbHAS POJIb IPUHAUICKUT MpoLieccaM U anmapaTaM XUMUIeCKOiH
TEXHOJIOTHH KaK IIPH pa3paboTKe HOBBIX MalOOTXOJHBIX IPOM3BOJICTB, TAK M IIPH pa3pabOTKe METOJOB OYMCTKU CTOYHBIX BOJ U
Ta30BBIX BEIOPOCOB. DTO IOCTHTAETCS OJHOBPEMEHHO HECKOIBKUMH ITYTAMH: KOMIUIEKCHOE FICIIOIb30BaHHUE CHIPBS, 3aMKHYTHIE
BOJJOOOOPOTHBIE ITUKIIBI, CEJIEKTUBHOCTB TIPOIIECCA, ONTUMH3AIIHS €T0 PEKUMA, 3aMEHA OTJETBHBIX CTAHI IPOIIECCOB Ha
9KOJIOrn4ecKkH Ooee unucTele. TexHomornyeckas cxema J0KHA OKa3bIBaTh BO3MOYKHO MEHbIIIee OTPUIATENIbHOE BO3AEHCTBUE HA
HPHPOJHBIE SKOCHCTEMBI, U IIPH IPOBEACHUH PACCMATPHBAEMOT'0 TEXHOJIOTHYECKOTO IIPOLEcca JOJKHBI ObITh CBEACHBI K
MUHHMYMY BBEIOPOCHI B aTMochepy U Tuapocdepy.

OO060CcHOBaHHBIN OKOHYATEIBHBIN BAPHAHT TEXHOJIOTUYECKOIT CXEMBI ClIeyeT OMIcaTh KOHKPETHO. JlomkHa OBITh IpHBEACHA
NpPUHLUNKANBHASA CXEMa YCTAHOBKHU C yKa3aHUEM Mo3uLuil (HomMepos anmnapaToB). Ha cxeme yka3bpIBaroTCsi HalpaBIeHHs HOTOKOB,
3HAYEHUS UX PacXoJl0B, TEMIEPATYpP, KOHIIEHTPALMHA U IPYyruX MapaMeTpoB.

B cBOKE OCHOBHBIX CBOHCTB pab0UNX Cpex HOJKHBI OBITh IPUBEICHBI XUMHIECKUE (POPMYITBI COSTMHEHHH, MOJISIPHBIE MACCHI,
(bU3UKO-XMMHUYECKHE U TEPMOJMHAMUYECKHE JaHHBIE, UX 3aBUCHMOCTH OT TeMIIepaTyphl U cocTaBa. [l onpeaeneHus 3Tux
JIAHHBIX TOJIB3YIOTCS CIIPABOYHOM JinTeparypoil. Eciii HeoOXouMble 3HaUEHHs TOTO WIIM HHOTO CBOMCTBA HaXOSTCS 3a MpeenaMu
MPE/ICTaBICHHOTO B CIIPABOYHBIX MaTepHajax Jrana3oHa H3MEHEHUs (GU3MUECKUX YCIOBHUH (TeMIieparyp, NaBlIeHNUH,
KOHI[CHTPAIIHIA), TO ClIeAyeT IPHOETHYTh K MeToaM 3KcTpanosaiuu. [Tpu oTcyTcTBIM CBeAeHHH MOKHO BOCIIOIB30BaThCS
noso0ueM (pU3NKO-XMMHYECKUX CBOWCTB, IPABUJIOM JIMHEHHOCTH XMMHKO-TEXHOJIOTHYECKUX (QYHKINH U APYTHUMH pac4eTHBIMU
MeronaMu. Tak, Ui HAXOKIEHUS AHHAMIYECKOTO KO3 (GHUIIHUECHTA BA3KOCTH )KUAKOCTH 110 IHHAMUIECKOMY KO3 PHIIHECHTY
BSI3KOCTH TAJOHHOTO BEIIECTBA MOXKET OBITh MPUMEHEHO IPABUIIO THHEHHOCTH, ycTaHoBiIeHHOe K. @. [TanoBsm. [lpu
OTCYTCTBMU KCIEPUMEHTAIBHBIX JAHHBIX, HApHMep, K03 (OUIUEHT TeMI0NPOBOJHOCTH KHIKOCTH MOXKHO PACCUUTATH 110
SMITUPHYECKOH (opMyIie, IPECTABICHHOH B CIIEIYIONIEM HCTOUHHKE!

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

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

B TeXHONIOTMYECKHNX pacdeTax ITyTeM COCTAaBIICHHS YpaBHEHHI MaTePHAIBFHOTO 1 TEIIOBOTO OAJIAHCOB OIIPEICIIAIOT PACXOIH,
COCTaBBbl ¥ TEMIIEPATYPHI OIY4aEMbIX IIPOLYKTOB, TEIUIOBbIE HAIPY3KH alllapaToB, PACXOAbl TEINIOHOCUTEINEH — MPEIOILEro napa,
oxJIaKAaroIeil Bogsl. 3amadeit 3Toro pasjena NpoeKTa SBISETCS pacdeT OCHOBHBIX Pa3MepOB allapaToB (JUaMeTpa, BBICOTHI,
HOBEPXHOCTH TeIUIonepeaauu u T.11.). Ha ocHoBaHNM aHAIIN3a JINTEPaTYPHBIX AaHHBIX BHIOMPAETCSl METOIMKA pacieTa pa3MepoB
ammapaToB. [1o ypaBHEHHAM TeIUI0- M Maccolepejadl PacCUNTHIBAIOT OCHOBHBIE Pa3MepHI allllapaToB M 3aTEM BEIOMPAIOT
CTaHJapTHBIE. B 3TOT ke pasiel BKII0UYaTC IMIPaBIMYECKUE pacueThl annapaTos. KpoMe OCHOBHBIX anmnapaToB B YCTaHOBKY
BXOJUT BCIIOMOTaTeIbHOE 000PYJOBAaHUE: HACOCHI, BEHTUIIATOPHI, Ta30JyBKH, BAKyyM-HAacOCHI U T.1I. BcrioMmorarensHoe
o0opynoBaHKe MOAOUPAOT TI0 HOpMasIM, KaTaioraM mii 'OCTaM ¢ yaeToM KOHKPETHBIX YCIOBHH €ro padoTHI.

3aKOHYMB PAaCUCTHYIO YaCTh IPOEKTA, CTyACHT B 3aKIIFOUCHUE U3JIaracT OCHOBHBIE PE3YJIbTATHI BBITOITHEHHON PabOThHI U JaeT
aHaJM3 MOy4EeHHBIX Pe3yabTaToB.

B cniucke nuTeparypsl NepednCISIOTCS JUIIb TE€ HCTOYHUKHU, HA KOTOPBIE UMEIOTCS CChIIKH B PACUETHO-NIOSCHUTENBHON 3aIHCKE.
CBenieHns 0 TUTEPaTypHOM HCTOYHHUKE JOJDKHBI BKJIIOYATH: MOJTHOE HAa3BaHKE, (JaMIUTHIO M HHUIIAAIIBI aBTOPA, MECTO M3TaHHA,
HaMMEHOBaHUE U3JATENbCTBA, TOJ U3JAHNUS, YUCIO CTpaHUL. Bce NCnonb30BaHHbIE UCTOYHUKY NIPUBOJSATCS B CIIUCKE B OPSIKE
YIOMHHAHHMS HX B TEKCTE U 3aMHCHIBAIOT CIIETYIOIUM 00pa3oM:

1. Kacarkun, A. I. OcHOBHBIE ITPOIIECCH M aNIapaThl XUMHYECKOW TEXHOJOTHH: Y9eOHUK AJII By30B. — M.: Anbsuc, 2005. —
753 c.

2. [TaBnos, K. @. [Ipumeps! 1 3a7auul Mo Kypcy MPOLIECCOB U alnapaToB XUMHUECKOH TEXHOJIOTHH: y4yel. mocobue mis
By30B / K. @. TaBnos, I1. I'. PomankoB, A. A. Hockos. - M.: Anesinc, 2005. - 576 c.

3. OCHOBHBIE TIPOIIECCHI U alMapaThl XUMUUECKol 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 kax oM JIMCTE OCTABIIAIOTCS MOJIA: ciieBa He MeHee 30 MM, cripaBa He MeHee 20 MM. CoKparieHust
CITOB B TEKCTE HE JJOMYCKAIOTCA. TepMHUHOIOTHS JJOIDKHA COOTBETCTBOBATh OOIIETIPUHATON B HAYIHO-TEXHHIESCKON JIUTEpaType.
Pacuers! B 3anucKe JODKHBI CONPOBOXKIATHCS MOSCHEHUAMH. Bee pacueTHsle (hOpMyIbI IPUBOAATCS CHadaa B 00IIeM BUIE,
HYMEpYIOTCs, 3aTeM JaeTCsl HaMEHOBaHHe 0003HAYEHHH 1 YKa3bIBAIOTCS Pa3MEPHOCTH BCEX BXOJAIIUX B (DOPMYITy BETHUIHH.
YycieHHbIe 3HaYEHNS BETMYIHH B (JOPMyYITy IOACTABISAIOT B TOM IHOPSJIKE, B KAKOM OHH B HEH 3aIMCaHBbl, U IPUBOJIAT PE3yIbTaT
pacdera. Bce pacueTs! OIKHEBI OBITH BHIIOIHEHBI B MK IYHApOJHOH cucteme enuanr CH.
PacueTHO-TIOsICHUTENNBHAS 3aIIMCKa JOKHA OBITh CHa0)KeHa He0OXOJUMBIMH TpadukaMu, cXxeMaMu, 3cKu3aMu. Bee nmmroctpauu
UMEHYIOTCSI pPUCYHKaMU. PHCYHOK HyMepYIOT U pacronararoT MOCle CChUIKM Ha HEro. B TekcTe 3amucKy yKa3bIBatOTCs CCBUIKU Ha
HCIIONIb30BAaHHYIO JIUTEPATyPy IS IMITUPHUSCKAX (HOpMYIT, PU3NIECKUX KOHCTAHT M IPYTHX CHPABOYHBIX JaHHBIX. CCBUIKH Ha
JUTEpaTypHBIC HCTOUYHHUKH JAIOT B KBAPATHBIX CKOOKaX, yKa3bIBasi HOMEP JTaHHOTO HCTOYHHKA B CITUCKE JINTEPATYPHI.
I'pacduueckas uacTh MPOEKTa COCTOUT U3 UepTexKa OCHOBHOTO anmapara. OdopmiieHne rpadpuyeckoi 4acTH MPOeKTa JOIKHO
cootBeTcTBOBaTh TpeOboBanusaM ECK/I, nmpenbsBisieMbIM K BBIOJIHEHHIO TEXHUYECKOTO IIPOEKTA.
Ha gepreske mOIKHBI OBITH TaHBI TTIABHBIN BHJ amliapaTa B CEUCHUH M0 BEPTUKAIBHOM OCH, BUX CBEPXY (€C/IM HE0OXOANMO),
pa3pessl U cedeHHs, Jarollye OJIHOe IpeCTaBIeHue 00 yCTpOHCTBE JAaHHOTO allapara, a TAKyKe OCHOBHBIC y37IbI, KOTOPBIE Ha
TJIABHOM BHJIE HE yAaeTCst M300pa3uTh YeTKo. [ TaBHBIH BUJI ammapara BHIYCPUMBAIOT TOJIBKO B pab0ueM IOJI0KEHUH U pacloiaraior
€ro BOJIb OONBIIEH CTOpOHEI TMcTa. Ha ocTambHOM 9acTy JIMcTa pacloNaralT ApyTrue BUIBI, CeUeHNs, pa3pesbl. PekomeHryercs
oOIIHif BUJ ariapara BEYEPUNBATH B HANOOJIBIIEM M3 MacIITaboB ¢ MPUMEHCHNEM IIPH HEOOXOIMMOCTH Pa3phIBa H300pakeHNUS.




