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1. HEJIX OCBOEHUA

1.1 | oBmazmeTs ocHOBaMH pacuéra M BEIOOpa OOIEXUMHUIECKOH anmmapaTypsl

1.2

1.3 | 3amaun:

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

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

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

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 TemnorexHuka

2.1.2 | dusuka

2.1.3 |HaueprartensHas reoMeTpHs U WHXKCHEpHas rpaduka

2.1.4 |MaremaTuka

2.1.5 |Hudopmaruka

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

2.2.1 | Aucrumumuae! o Beioopy 61.B.J1B.4

2.2.2 |IloaroroBka K ImpoImemype 3amIiThl M 3alINTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.3 | MaccooOMeHHBIE TPOIECChI XUMUYECKOW TEXHOIOTHU

2.2.4 | OU3UKO-XUMHYECKHUE OCHOBBI HE(TSIHBIX JUCIICPCHBIX CHCTEM

2.2.5 | XumMH4ecKHue peaKkTopbl

2.2.6 | Cucremsl ynpapieHHsI XUMUKO-TEXHOJIOTHYECKUMH TIPOIIeCCaMu

2.2.7 XuUMHYECKasi TEXHOJIOTUS TOIUIMBA U YIJIEPOAHBIX MaTEpUAIOB

2.2.8 HpOPBBO,E[CTBeHHaﬂ IMpaKTHUKa Mo MOJTy4YCHHIO HpO(beCCI/IOHaJ'ILHLIX yMCHI/Iﬁ U OIlbITa npodmccnonanm—xoﬁ JACATCIIBHOCTH

2.2.9 |H3BneyeHue u nepepaboTka XMMUUYECKUX MPOIYKTOB KOKCOBAHUS

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

IIK-1.8: I'0TOBHOCTBIO K OCBOEHHIO M IKCILIYaTAIlMH BHOBb BBOAUMOTI0 000PY10BaHHUS

3HaTh:

TTK-1.8-31 KOHCTPYKLIMU OCHOBHBIX HACOCOB U TEINIOOOMEHHUKOB

YK-8.1: yMeHue IPOeKTHPOBATL M Pa3padaTbiBaTh NPOAYKIHIO, MPOLECCHI H CHCTEMBI, COOTBETCTBYIOIHE TPO(HIIIO0
00pa3oBaTebHOM NPOrPAMMBbI, BLIOUPATH U NIPUMEHATh COOTBETCTBYIONINE METOANKHU NPOEKTUPOBAHMSA U Pa3padoTKH,
BKJIIOYasl NepeJoBble METOAbl H TEXHOJIOTHH

3HaThb:

YK-8.1-31 0CHOBBI IPOSKTUPOBAHUS ONITUMAIILHOTO TPYOOIPOBO 1A

IIK-3.4: I'0TOBHOCTBIO HCII0JIb30BATh 3HAHHUS OCHOBHBIX (PU3HYECKUX TEOPHIl 1JI PellIeHUs] BO3SHUKAIOIINX (PU3NYECKUX
3a/1a4, CAMOCTOSITEJIbHOI0 NpHoOpeTeHns: (PU3NYeCKUX 3HAHNI,A/I8 IOHUMAHNS NPUHIMIIOB PadoThI NPHOOPOB U
YCTPOMCTB, B TOM YHCJIe BHIXOASIIIMX 32 Mpefeabl KOMIIETEHTHOCTH KOHKPETHOTO HATIPABJICHUSA

3HaTh:

TIK-3.4-31 ocHOBHBIE 3JIEMEHTHI THAPABINYECKOTO U TEINIOBOTO Pacu€ToB

IMIK-1.1: Cnoco0HOCTHIO 1 TOTOBHOCTBHI) OCYIIECTBJISTH TEXHOJOTHYECKHUI MPOIECC B COOTBETCTBHU € PErJIAMEHTOM U
HCIO0Jb30BATH TEXHUYECKHE CPEACTBA AJId U3BMEPECHUHA OCHOBHBLIX MapaMeTPOB TEXHOJOIrMY€CKOro mpoiecca, CBOWCTB ChIPpbA
M NPOAYKIMHU

3HaTb:

ITK-1.1-31 meToab! U3MEPEHUS BSI3KOCTU U IUIOTHOCTHU JKUAKOCTEN U ra3oB




IIK-3.4: I'0TOBHOCTBIO HCII0JIb30BATH 3HAHHUS OCHOBHBIX (PU3HYECKHUX TEOPHIl 1JIl pellieHHs] BO3SHUKAIIINX (PU3UYECKUX
3a/1a4, CAMOCTOSITEJIbHOT0 NpHoOpeTeHus: (PU3NYECKUX 3HAHUI,A/A MOHUMAHNS NPUHIMIOB padoThI NPUOOPOB U
YCTPOMCTB, B TOM YHCJIe BHIXOASIIINX 32 Mpefeabl KOMIIETEHTHOCTH KOHKPETHOTO HATIPABJICHUSA

YMmerb:

IIK-3.4-Y1 cocTaBnsaTh pacy€THBIE CXEMBI THAPABINYECKOTO U TEINIOBOTO Pacy€ToB ISl HECTAaHAAPTHBIX 3a/1a4

IIK-1.8: I'0TOBHOCTBHIO K OCBOEHHIO B IKCIIyaTallui BHOBb BBOAUMOTO 060pyz[013a}mﬂ

YMmerb:

TTK-1.8-Y'1 paccunThIBaTh THIPABINYECKOE COMPOTHUBIICHHE TPYOOTIPOBOIOB

YK-8.1: yMeHne npoeKTUPOBATH U Pa3padaThIBaTh NPOIYKIMIO, MPOLECCH] H CHCTEMbI, COOTBETCTBYIONIHE NMPO(UITI0
00pa3oBaTe/IbHOIl MPOrpaMMBbI, BHIONPATHh H MPUMEHSATH COOTBETCTBYIONIHE METOXHKH MPOEKTUPOBAHUS M Pa3padoTKH,
BKJIIOYasi epeaoBbie METOAbI H TEXHOJIOTHH

YMmerb:

VK-8.1-Y1 paccuuThiBaTh rHIpaBInYECcKUE TIOTEPH TPYOOIIPOBOAA

IIK-1.1: Cnnoco0HOCTHIO 1 TOTOBHOCTBHIO OCYIIECTBJISATH TEXHOJOTHYECKHUI MPOIECC B COOTBETCTBHU € PErJIAMEHTOM U
HCIOJb30BATH TEXHUYECKHE CPEACTBA AJIsd U3BMEPEHUHA OCHOBHBLIX IMapaMeTPOB TEXHOJOIrMY€CKOro nmpoiecca, CBOWCTB ChIPpbA

W NPOIYKIIHH

YMmerb:

TIK-1.1-¥1 paccunThIBaTh XapaKTEPUCTUKU BSI3KOCTU U IIJIOTHOCTH MHOIOKOMIIOHEHTHBIX CMECEH

YK-8.1: yMeHne NpoeKTUPOBATH U Pa3padaThIBaTh NPOAYKIHIO, MPOLECCH] H CHCTEMbI, COOTBETCTBYIOIIHE NMPO(UITI0
00pa3oBaTe/IbHOIl MPOrpaMMBbI, BHIONPATHh H MPUMEHSATH COOTBETCTBYIONIHE METOAHKH MPOEKTHPOBAHUS M Pa3padoTKH,
BKJIIOYasi epeaoBbie METOAbI H TEXHOJIOTHH

Baagernb:

VK-8.1-B1 HaBbIKaMy IPOEKTUPOBAHUS TPYOOIIPOBOIHOMN CETH

IIK-1.1: Cnnoco0HOCTBHIO 1 TOTOBHOCTHIO OCYIIECTBJISATH TEXHOJOTHYECKHUI MPOIECC B COOTBETCTBHU € PErJIAMEHTOM U
HCIOJb30BATH TEXHUYECKHE CPEACTBA AJIsd U3BMEPECHUHA OCHOBHLIX MapaMeTPoOB TEXHOJOIrMY€CKOro nmpoiecca, CBOWCTB ChIPpbA

W NPOIYKIIHH

Baanernb:

[1K-1.1-B1 HaBBIKaM¥M TTOHCKA CIIPaBOYHON MH(OPMAIN

ITK-1.8: T0TOBHOCTBIO K OCBOEHHIO M IKCIJIYaTAlIMU BHOBb BBOJUMOT0 000PYy10BaAHMS

Baagers:

ITK-1.8-B1 HaBbIKamMu BEIOOpA CTaHIAPTHOTO 00OPYTOBAHUS HA OCHOBE PACCUUTAHHBIX NTAPAMETPOB THAPABINICCKOTO
COIPOTHUBIICHHUS 1 IIOIIAN TEIII000MeHa

ITK-3.4: I'0TOBHOCTBIO HCII0JIb30BATh 3HAHMS OCHOBHBIX (PU3HYECKUX TEOPHil 1J1l pellieHHs] BO3HUKAIOIIMX (PU3NYECKUX
3a/1a4, CAMOCTOSATE/IbHOI0 NPHOOpeTeHHs (PU3UYECKUX 3HAHUI,IISI IOHUMAHMS NPUHIUIIOB Pa0doThl NPHOOPOB U
YCTPONCTB, B TOM YHCJIe BBIXOASIIIUX 32 Mpefeabl KOMIIETEHTHOCTH KOHKPETHOT0 HANIPABJICHU

Baanernb:

[1K-3.4-B1 HaBBIKaMu pacyéra CTAHAAPTHOTO 0OOPYIOBAHHUS

4. CTPYKTYPA U COJEP KAHUE

Kon HaunmenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasnea 1. 'mapasianka

1.1 Beenenue. Llenn u 3agaun 4 2 TIK-1.1-31 IIK- J1.1
Kypca, ero MecTo B CUCTEME 1.1-V1 IIK-1.1- JI1.2J12.1
MOJATOTOBKHU B1 IIK-1.8-31 JI12.2J13.1
uHKeHepos /JIex/ IIK-1.8-V11IIK | O1 22 33 54

-1.8-B1 YK-8.1
-B1 YK-8.1-31
VYK-8.1-V1TIK
-3.4-31 [IK-3.4

-Y11IK-3.4-B1




1.2 [InotHocTh. ITnOTHOCTH IK-1.1-31 TIK- J1.4
BeniecTBa B Touke. [loHsTHE 1.1-V1 IIK-1.1- | JI1.5J12.1JI3.
0 cuJie BSI3KOCTH. Bs3kocTb. B1IIK-1.8-31 4J13.6
Enunnner usmepenus IIK-1.8-Y1 IIK 91
BSI3KOCTH. 3aBUCUMOCTh -1.8-B1 YK-8.1
IJIOTHOCTHU U BSI3KOCTH OT -B1 YK-8.1-31
CHWITBI TeMItepaTypsl. /JIek/ VK-8.1-V1IIK

-3.4-31 [IK-3.4
-Y11IK-3.4-B1

1.3 YpaBHEeHHE HEPA3PBIBHOCTH U TIK-1.1-31 I1K- J.1
pacxona. [Tonsitue 06 1.1-Y1 IIK-1.1- JI1.2J12.1
00BEMHOM, MaCCOBOM B1 IIK-1.8-31 JI2.2J713.1
pacxonax. DKBUBaJICHTHBII I1K-1.8-Y1 IIK JI3.5 JI3.6
JIMaMeTp -1.8-B1 YK-8.1 | D1 52 53 D4
Tpybomposona. /Jlek/ -B1 YK-8.1-31

YK-8.1-V1 IIK
-3.4-31 [IK-3.4
-V1T1IK-3.4-B1

1.4 BriBosr ocHOBHOTO TIK-1.1-31 IIK- JI1.2 JI1.4
YpaBHEHUS TUAPOCTATUKY HA 1.1-YV1 IIK-1.1- JI1.5]13.4
OCHOBE PacCMOTPEHHUS CHJI, B1TIIK-1.8-31 JI3.5J13.6
JIEHCTBYIOUINX Ha [IK-1.8-Y1 IIK 21
0eCKOHEYHO MaJIblii 00BEM -1.8-B1 YK-8.1
SKMAKOCTH WM rasa. /JIex/ -B1 YK-8.1-31

VK-8.1-V1IIK
-3.4-31 [IK-3 .4
-Y11IIK-3.4-B1

1.5 [TpumeHeHNEe OCHOBHOTO NK-1.1-31 TIK- | JI1.1J11.4
YpaBHEHUS TUIPOCTATHKH. 1.1-V1 IIK-1.1- JI1.5J13.4
Masnomerp. I'nnpozatsop i B1IIK-1.8-31 JI3.5J13.6
pazzeneHus AByX [K-1.8-Y1IIK 21
HECMEIINBAIOIIUXCS -1.8-B1 YK-8.1
xuakocreit. Usmepenust -B1 YK-8.1-31
YPOBHSI JKAJKOCTH B VK-8.1-YV1IIK
3aKpBITON EMKOCTH. -3.4-31 [IK-3.4
Enunauibr usmepeHust -V1IIK-3.4-Bl
nasnenns. /Jlex/

1.6 OmpiT Petinonsaca. Pexxum TIK-1.1-31 IIK- JI1.1 JI1.2
IBUKEHUS KUIKOCTH. 1.1-Y1IIK-1.1- JI1.3J13.2
Kpurepuii Peitnonsaca. /TIp/ B1 IIK-1.8-31 JI3.3J13.4

MK-1.8-Y1TIK J3.5
-1.8-B1 YK-8.1 21
-B1 YK-8.1-31

VK-8.1-V1 TIK

-3.4-31 [IK-3 .4
-Y11IK-3.4-B1

1.7 BriBog ypaBaenus bepaymiu IIK-1.1-31 TIK- J1.1
Ha OCHOBE PaCCMOTPEHUS 1.1-V1 IIK-1.1- JI1.2J12.1
CHWJI, IEUCTBYIOIINX HA B1 IIK-1.8-31 JI2.2J13.1
0ecKOHEYHO MaJIblii 00BEM [K-1.8-Y1IIK JI3.2
JKHUJIKOCTH WM rasa. BeiBog -1.8-B1 YK-8.1 | D1 52 53 D4
ypaBHeHUs bepuysm u3 -B1 YK-8.1-31
paccMOTpEeHUs 3aKOHA YK-8.1-Y1 IIK
coxpanenus sHepruu. /JIex/ -3.4-311IK-3.4

-Y11IK-3.4-B1

1.8 [Ipumenenue ypaBHEHUS TIK-1.1-31 IIK- JI1.1
Bepuynmu. TpyOxka ITuTo. 1.1-Y1 IIK-1.1- JI1.2J12.1
Pacxonnas maii6a. B1 IIK-1.8-31 JI2.2J13.1
KondyzopHo-nmuddyszopHoe MK-1.8-Y1TIK | JI3.2J13.3
ycTpoiicTBO, paboTa -1.8-B1 YK-8.1 J13.4
mynbBepusaropa. Cormio -B1 VK-8.1-31 | D122 33 54
JlaBans. /Jlex/ VK-8.1-V1 TIK

-3.4-31 [IK-3.4

-Y11IK-3.4-Bl




1.9 IIpumeneHue ypaBHEHUs 4 MK-1.1-31 TIK- J1.1 KM3
Bepuymnu. Ypasuenue Hapcu 1.1-V1 IIK-1.1- JI1.2J12.1
-Baiicbaxa. ConpoTHBiIeHHUS B1 IIK-1.8-31 JI2.2713.1
TpyOOIpOBOa HA THHEHHOM IK-1.8-V1IIK | JI3.2J13.3
yuyacTke. MecTHbIe -1.8-B1 YK-8.1
conpoTuBieHus. /JIex/ -B1 YK-8.1-31

VYK-8.1-V1TIK
-3.4-31 [IK-3.4
-Y1IIK-3.4-B1

1.10 | OcHOBHBIEC XapaKTEPUCTUKH 4 IMK-1.1-31 TIK- | JI1.1 JI1.2
HaCOCHOH YCTaHOBKHU Ha 1.1-Y1 IIK-1.1- JI1.4J12.1
OCHOBE YpaBHEHHUS B1 IIK-1.8-31 JI2.2713.1
Bepnymu. OcHOBHBIC TUIIBI U [MK-1.8-YV1 IIK JI3.2J13.3
KOHCTPYKIIMH HaCOCOB. -1.8-B1 VK-8.1 JI3.4 JI3.5
Meronuka pacuéra -B1 VK-8.1-31 J3.6
THIPAaBINYECKHX VK-8.1-V1IIK | D1 D2 23 54
COTIPOTHUBIICHU I -3.4-31 [IK-3.4
TpyOompoBoa, -Y1IIK-3.4-B1
HauBBITOJHENIIINN JUaMeTp
TpyOOIpoBOJa, BBIOOp THIA
W mapaMeTpoB Hacoca. /JIek/

1.11 BriBon ypaBHenus HaBbe- 4 TIK-1.1-31 IIK- JI1.1
Crokca u3 pacCMOTpEHHS 1.1-Y1 IIK-1.1- JI1.2J12.1
CHJI, IeICTBYIOIIMX Ha B1 IIK-1.8-31 J12.2J13.1
MaJIblii 00BEM KUIKOCTH WU [IK-1.8-V1 IIK JI3.2JI3.3
raza. /Jlex/ -1.8-B1 YK-8.1 | JI3.4JI3.5

-B1 YK-8.1-31 JI3.6
VK-8.1-V1IIK | 132233 54
-3.4-31 [IK-3.4
-V1TIIK-3.4-B1

1.12 | BeiBOzA THAPOMEXaHUIECKUX 4 IK-1.1-31 TIK- J1.1
KpUTEPHEB MOA00US U3 1.1-V1 IIK-1.1- JI1.2J12.1
T PepeHITNATEHOTO B1 IIK-1.8-31 JI2.2J13.1
ypaBHeHus HaBbe- IMK-1.8-V1 IIK JI3.2 J13.3
Croxca /JIex/ -1.8-B1 YK-8.1 JI3.4 JI3.5

-B1 YK-8.1-31 J3.6
VK-8.1-V1TIK | D122 33 54
-3.4-31 [IK-3.4

-Y1IIK-3.4-B1

1.13 | CBobosmHOE ucTeueHue 2 TIK-1.1-31 IIK- J.1
KAIKOCTEH U Ta30B U3 1.1-Y1 IIK-1.1- JI1.2J12.1
EMKOCTEH. B1 IIK-1.8-31 JI2.2713.1
Ocaxnaenue, puabTpoBaHue, MK-1.8-Y11IK | JI3.2J13.3
nepemeniuBanue. /JIex/ -1.8-B1 YK-8.1 JI3.4 JI3.5

-B1 YK-8.1-31 JI3.6
YK-8.1-V1 IIK
-3.4-311IK-3.4
-V1T1IK-3.4-B1

1.14 | 3anuch CKpUHKAcTOB 57 IK-1.1-31 TIK- | JI1.1J11.4
(BUICOOTBETOB U 1.1-V1 IIK-1.1- JI1.5J13.4
BH/ICOKOHCIIEKTOB) MO0 BCEM B1 IIK-1.8-31 JI3.6
Temam Jekui. /Cp/ IK-1.8-Y1 IIK 31

-1.8-B1 YK-8.1
-B1 YK-8.1-31
VYK-8.1-V1 IIK
-3.4-31 [IK-3.4
-Y11IK-3.4-B1

1.15 |IIpakTuueckue pabOTHI O 15 TIK-1.1-31 TIK- | JI1.1 JI1.2 KM1 P2

Temam siekuuii /T1p/ 1.1-Y1 IIK-1.1- | JI1.3J11.4
B1 ITK-1.8-31 JI1.5712.1
M[K-1.8-Y1IIK JI2.2713.1
-1.8-B1 YK-8.1 | JI3.2J13.3
-B1 YK-8.1-31 JI3.4 J13.5
YK-8.1-V1TIK JI3.6
-3.4-31TIK-3.4 | 13233 54

-Y11IK-3.4-B1




Pa3nen 2. TenJioBuie
npouecchbl

2.1 TemnoBoii 6anaHc mporecca 2 IMK-1.1-31 TIK- | JI1.1 JI1.4

nepenaun Teruia /Jlex/ 1.1-Y1IIK-1.1- | JI1.5J12.1
B1 IIK-1.8-31 JI2.2713.1
MK-1.8-Y11IK | JI3.2J13.3
-1.8-B1 YK-8.1 JI3.4J13.5
-B1 YK-8.1-31 JI3.6
VK-8.1-V1IIK | 5132233 54
-3.4-31 I1IK-3.4
-V1T1IK-3.4-B1

2.2 OCHOBHOE ypaBHEHUE 4 IIK-1.1-31 IIK- J1.4
nepenaun termia. CrnocoObt 1.1-V1 IIK-1.1- | JI1.5J12.1J13.
nepenaun Teria. /Jlex/ B1 IIK-1.8-31 1J13.2J13.3

MK-1.8-Y1TIK | JI3.4J13.5
-1.8-B1 YK-8.1 J3.6
-B1 YK-8.1-31 | 5135233 54
VK-8.1-V1 IIK

-3.4-31 [IK-3 .4

-Y11IIK-3.4-B1

2.3 [lepenaua Termia 4 TTK-1.1-31 I1K- J1.2
TETUIONPOBOJHOCTHIO. 1.1-V1 IIK-1.1- JI1.3J12.1
[TepBsIit 1 BTOPOI 3aKOHBI B1 IIK-1.8-31 JI12.2J13.3
®ypoe. BoiBos BTOpOro [K-1.8-Y1TIK | D1 22 33 54
ypaBHeHus Oypre. -1.8-B1 YK-8.1
Koaddunment -B1 YK-8.1-31
TEIIONPOBOTHOCTH. /JIek/ VK-8.1-V1 IIK

-3.4-31 [IK-3.4
-Y11IK-3.4-B1

2.4 [Tepenaua Teruia KOHBEKIMEH. 4 IMK-1.1-31 IIK- JI1.2J12.1
VYpaBHeHHE KOHBEKTUBHOIO 1.1-V1IIK-1.1- JI2.2J13.3
TeII000MeHa. B1TIK-1.8-31 | 212223 54
Kpurepuanbhbie ypaBHEHUS. [IK-1.8-Y1 IIK
Koa¢poummenT temnooraaun. -1.8-B1 YK-8.1
CBsi3b KO3 PHLIHEHTA -B1 YK-8.1-31
TEILIOOTIa4H C VK-8.1-V1 IIK
K03 PHIECHTOM -3.4-31 [IK-3.4
Terwionepenaydu. TeraoBbie -Y1IIK-3.4-B1
3arpsisHeHust. /JIex/

2.5 [lepenaua Termna 3 TTK-1.1-31 I1K- J.1
n3nydeHueM. 3akoH Ctedana 1.1-V1 IIK-1.1- JI1.2J12.1
-bonbumana. Ilornomenue, B1 IIK-1.8-31 JI2.2J13.1
U3ITy4eHUe, MPOoIyCKaHue NK-1.8-YV1TIK | JI3.2J13.3
AJIEKTPOMAarHUTHOW HEPTUU -1.8-B1 YK-8.1 JI3.4J13.5
Tenamu. B3aumuoe -B1 YK-8.1-31 JI3.6
W3IydeHue ABYyX Tell. /Jlex/ YK-8.1-Y1 IIK 22

-3.4-31 [IK-3.4
-Y11IK-3.4-B1

2.6 3anuch BUJICOOTBETOB U 24 IMK-1.1-31 IIK- 1.4
BUJICOKOHCIIEKTOB II0 TEMaM 1.1-V1 IIK-1.1- JI1.5J13.3
JIEKIUHA U IPaKTUIECKUX B1 IIK-1.8-31 21
3ansaTui. /Cp/ IK-1.8-Y1 IIK

-1.8-B1 YK-8.1
-B1 YK-8.1-31
YK-8.1-V1 IIK
-3.4-31 [IK-3.4
-V1T1IK-3.4-B1

2.7 Moctpoenne 3d monenn 33 MK-1.1-31 TIK- P1
TEr1000MEHHHKA, 1.1-V11TIK-1.1- | 21 32 23 54
pacCYUTaHHOTO B X0OJI€ B1 ITK-1.8-31
KypcoBoii paboTsl /Cp/ MK-1.8-Y1IIK

-1.8-B1 YK-8.1
-B1 VK-8.1-31
VYK-8.1-V1TIK
-3.4-31 [IK-3 .4

-Y11IK-3.4-B1




2.8

Pemrenue 3amau no reMam 5 34 TIK-1.1-31 TIK- JI1.1 J11.2 KM2 P3
JIEKIIMOHHBIX 3aHsThi. /TIp/ 1.1-Y1 IIK-1.1- | JI1.3J11.4
B1 IK-1.8-31 JI1.5J12.1
IK-1.8-Y1 IIK J12.2J13.1
-1.8-B1 YK-8.1 | JI3.2J13.3
-B1 YK-8.1-31 JI3.4 J13.5

VK-8.1-V1IIK JI3.6
-3.4-311IK-3.4 | 013233324
-Y11IK-3.4-B1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeILHOI MOATOTOBKH

IIpoBepsiemble
Kon KonTponsHoe
KM MepOTpUATHE HHIMKATOPBL Bonpocs! 11 OATOTOBKU
KOMIIETEeHLU I
KM1 3agér 1. MarepuabHbIil OamaHC IBIDKCHUS XKHIKOCTH TI0
TpyOONPOBOLY C Pa3InYHBIM CEYCHHEM U MPUHIIMIT HEPa3phIBHOCTU
TIOTOKA.
2. Juddepenimansaele ypaBHEHHST paBHOBecHs DHiepa.
OCHOBHOE YpaBHEHHUE THIPOCTATUKH, €r0 IPUMEHEHUE B pacyeTax.
3. [Tpunun paboTel KUAKOCTHOrO MaHoMeTpa. [lokazanus
MaHOMeTpa IPH Ieperaie JaBJIeHUs B OAHY aTMOochepy s PTYTHOTO
BOJISTHOTO CTOJIOOB.
4. [Tpuniun paboThl THAPABINYECKOrO MPecca, UCXOs OCHOBE
YpaBHEHUS THAPOCTATHKH
5. INousATHE 0 BA3KOCTH XHUAKOCTH. YPaBHEHHE CBS3H CHIIEI
BSI3KOCTHOTO TPEHUS, BA3KOCTH CPEIbl, IO KOHTAKTa U IPaJleHTa
CKOpOCTH
6. ITousATHE O HHPIOTOHOBCKMX M HEHBIOTOHOBCKHE JKHIKOCTSIX.
7. BeBon muddepeHnnanbHOro ypaBHEHHS IBIDKSHUS Diepa.
8. BriBog u3 nuddepeHanbHOro ypaBHEHuUs JBIKEHUS
Oiinepa ypasHenus beprymu.
9. [TonHelil ruapoMHAMUYECKHA Hamop. M3mepeHue pacxonoB
U CKOPOCTEW ABM)KEHUS KUIKOCTEH U ra3oB.
10. [Tpuniun aelcTBUs MynbBepU3aTOpa Ha OCHOBE ypaBHEHMS
bepuynnu.
11. Vpasuenus Haspe-Ctokca.
12. Pexxumel nBmxenus xxuakoctu. OnelT PeliHonbaca.
Kpurepunit monodus PeiiHonbca.
13. INonnsll ruapoarHaAMUYECKUH Hanop. I3mMepeHue pacxonos
U CKOPOCTEW ABM)KEHUS KUIKOCTEH U ra3oB.
14. Kputepuu ruapomunaMudeckoro moaoous. Odo0meHHoe
KPHUTEPHATBHOE YPaBHEHNE THAPOINHAMUKH.
15. 3aKOH COIPOTHBICHUS MPU ABIKECHHH OJHO(A3HOTO MMOTOKA.
VYpasuenue lapcu-Beiicbaxa.
16. Koa¢p¢uuneHT THHEHHOTO TPEeHHS KUAKOCTH WX ras3a o
CTEHKH TpyOonpoBoaa. CBs3b K03 GHUIHUECHT TMHEHHOTO TPEHHS
17. VYpaBuenue KonsOpyka u Yaiita. MecTHbIe CONPOTHBICHUS.
18. Mertonuka pacueTa rMIPaBIMYECKUX CONPOTUBIECHUM
TpyOOIIPOBOIOB JUTA TPAHCIIOPTA XKHUIKOCTEH 1 ra3oB.
19. Koncrpyknuu Hacocos
20. VYpaBHeHHE AJIs OMKMCaHUe MOJHOTO HAlopa, pa3BUBAEMOT0
HACOCOM.
21. Knn macoca, MOITHOCTB 3JIEKTPUYECKOTO JIBUTaTeNsl Hacoca.
22. Meroauka BeIOOpa Hacoca B 3aBUCHMOCTH OT
TUIPABINYECKOIO CONIPOTUBIIEHUS CETH.




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) Paccunrarh IMHEHHYIO CKOPOCTh ABIXKEHUS KUIKOCTH 110 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,
JIOKa3aTh 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
creHke anmapata 0.1=232 Br/(M2*K), ko3 duiieHT TemmooTaauu ot
MOBEPXHOCTH M30JIAINH K BO3ayxy 02=10,6 B1/(M2*K)

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

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

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

OmnpenenuTs: a) MOTEPH TEIUIOTHI C | M2 IIOBEPXHOCTH CTCHKH

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

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

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

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

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




Ob6paszen Ounera ams 3auera
BUJIET K 3AYETY Ne 0

Jucrununa: «IIpoueccsl u annapaTbl XUMUYECKON TEXHOIOTHID)

Hanpasnenue: 18.03.01 «IIpormecce! 1 annmapaTbl XMMHUUYCEKOH TEXHOIOTHH»

®dopma 00ydeHUS: OUHAS

®opma npoBeIeHNS 3a4eTa; YCTHAS

1) TTonsiTHe O BA3KOCTH )KUIKOCTH. YPaBHEHUE CBA3H CHIIBI BA3KOCTHOTO TPEHUS, BA3KOCTH CPEeIbl, IO KOHTAKTa 1 IPaJleHTa
CKOpOCTH .

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

3aB. kadpenpoit MuE A.B. IlIBanésa

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

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

HOBOTPOUIIKNIA ®UITHAAIT

Kadenpa rmaTeMaTuk 1 €CTECTBO3HAHU
BUJIET K OK3AMEHY Ne 0

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

®dopma npoBeeHUs IK3aMeHa: YCTHAS

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

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

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

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

3. Pacuér ko urmenrta rugpaBInuecKoro CONPOTUBICHUS MO CISTYIONIIM HCXOMHBIM JaHHBIM: HCXOAHAs CMECh XJIOPOhOpM -
yKcycHas kuciota; MaccoBas noist HK xuk = 0,26; pac-xon cmecu G = 23300 kr/4; HavabHas TeMIepaTypa BOAsSHOTO mapa t1u =
160 °C; xoneuHas TemnepaTypa BoasHoro napa tlk = 160 °C; nauanbHas Temneparypa cmecu t2H = 30 °C; koHeu-Has TeMiepaTypa
cmecH t2x =61 °C; nanenne BoasHoro napa Pen=480000 I1a; reomerprueckas BeIcoTa moapemMa hreom = 21 .

4. Pacuér k03¢ (HUIIEHTOB MECTHBIX COIIPOTUBICHUHN IO CIEIYIOIINM UCXOIHBIM JaH-HbIM: HCXOAHAs CMECh XJI0pOPOopM -
yKcycHas kuciota; MaccoBas oyt HK xuk = 0,26; pacxoa cmecu G = 23300 kr/4; HayampbHasi TEMIIEpaTypa BOJSHOTO mnapa t1u =
160 °C; koHeuHas Temme-parypa BoasHoro napa tlk = 160 °C; naganpHas Temrneparypa cmecu t2u = 30 °C; koHeuHas TeM-TiepaTypa
cmecH t2x =61 °C; nanenue BoasHoro napa Pen=480000 Ila; reomeTprueckas BeIcoTa moabema hreom = 20 .

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

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




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

1) BuneooTser

2) BuneoxoHcrekt

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

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

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

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

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

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

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

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

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

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

«HeynoBnerBopurenbHO»: Pabota He comepkUT pacueTHyIo 0a3y, He OTBeYaeT TPEOOBAHMAM, H3IOKEHHBIM B METOANYECKHIX
yKa3aHHAX, IMEeT 3HaUuTeIbHbIC OIIHOKH B pacuerax. [Ipu 3amure CTyIeHT 3aTpyQHACTCS OTBEYATh Ha OCTABIEHHBIE BOIIPOCHI 110
TeMe, He 3HaeT TEOPUH BOIPOCA, IIPU OTBETE JOIYCKAET CYIIECTBEHHBIC OIIMOKH.

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

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

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

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

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

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

6. YHAEBHO-METOAUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue BubGmmnorexa M3narenscTBO, roa, 311. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

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




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

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

6.3 IlepeueHnb NMporpaMMHOro oéecneyeHus

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | AntuBupyc Kaspersky Endpoint Security s 6nsneca-Pammpennsriii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.3 Kommac 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 |Bpayzep Google Chrome

I1.12 | Bpayzep Yandex

I1.13 | WinDjView 2.0.2

6.4. IlepeueHb HHGOPMAMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

model.exponenta.ru -— y‘{€6HO-M€TOI[I/I‘IeCKI/Iﬁ CalT 0 MOICIHUPOBAHNHU U UCCIICAOBAHUHN CUCTEM, O6’LCKTOB, TEXHHUYCCKUX

n.1 .
MIPOIIECCOB U (PU3MUESCKUX SIBIICHHH.

mvtu.power.bmstu.ru - Ctatsut 0 Bo3MoxxHOCTsIX [TK «MBTY», onmybnukoBaHHbIe Ha calite model.exponenta.ru:

n.2 «IIporpammMHBIii koMIUIEKC "MoenupoBaHue B TEXHUUECKUX YCTPOHCTBaX'"».

n.3 |[xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue OcHalueHue
113 VYuebnass maboparopusi (kommbrloTepHbld | Kommiekr yueOHON Mebenu Ha 12 mect mis o0ydaromiuxcs,
KJIacc) 12 crauMoHAapHBIX KOMIIBIOTEPOB JJsi  CTYACHTOB, 1

CTAI[MOHAPHBI KOMITBIOTEp I IpemojaBarens (y BcCex
BEIXOA B UHTEPHET), TIPOEKTOp, OJKpaH HACTEHHBIH,
KOMMYTaTop, ZIOCKa ayiUTOpHas MeloBas, BeO Kamepa
Logitech, moctyn x DMOC Yrusepcutera MUCHC uepe3
nnyHEIA KabmHer Ha mmatdopme LMS Canvas u Moodle,
muueH3uonHsle nporpammbl MS  Office, MS  Teams,

antuBupyc Dr.Web.
133 VYuebnass  ayauropuss  aus  3aHsaTuil | Kommiekr yueOHON mebenu Ha 56 MecT i 00ydarouiuxcs,
JIEKITHOHHOTO THIA, NPAKTHYECKHX | |  CTalMOHApHBIM KOMIBIOTED [UIsI IIPEerojaBaTels ¢
3aHATHI BEIXOZIOM B MHTEPHET, MPOEKTOpP, 3KpaH HACTECHHBIH, JOCKa

aynmuTtopHas MenoBas, BeO kamepa Logitech, komonkw,
nuneH3uonnsle  mporpammbl - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

J1s1 yCHEeIHOT0 OCBOCHUS TUCIUILINHEI ¥ TIOHUMAHUS TEOPEeTUIECKOT0 MaTepuasa CTyJeHTOM HeoOXOAUMbI 3HAHHU,
TIOJTy4eHHbIE B BBICLIEH IIKOJIE 10 MaTeMaTHKe, (U3UKe, OOIIel 1 HeOpraHn4ecKol XMMHUH, HH(OpMaTHKe, PU3MIECKOH XUMUH,
TEOPHUH BEPOSITHOCTEH U MaTEMAaTUUECKON CTaTUCTUKE, SKOJIOTHH.

CremyeT MOMHHTB, UTO JICKIIMOHHBII MaTepHall OTpaXxaeT JIHIIb HanOoJee 3HAYMMBIC HaydHbIC I TEXHUYECKHE PEIICHHs, TI03TOMY,
JUISl IOHUMAaHUS MaTepraaa Heo0X0IUMO 00paIaThes K TUTEPaTypPHBIM UCTOUYHHKAM ¢ OoJIee TOTHBIM OMHCAaHUEM U3ydaeMoit
TeMbl. He ciemyer orpaHnuMBaThCS OJHUM YUEOHBIM OCOOMEM, MM BEIOMPATh CaMblii cOBpeMeHHbIH yueOHuK. [Tone3nee
CPaBHMBATh yCTapeBIIHE TEXHOIOTHUECKAE PEIIeHHs ¢ HanOouee 3 (heKTHBHBIMHA COBPEMEHHBIMH, OTCIICKHMBAS SBOTIOIIIO
TEeXHUYIECKON M MHXKEHEPHOH MBICTH. J{JIs 3THX [eNiel cleyeT HCIOIb30BaTh Kak 0a30BYIO JINTEPATYPY, TAK U JOIOIHUTEIBHYIO,
yKa3zaHHbIE B paboueil mporpaMMe JUCIUILUINHEL.

[Ipn moaroTOBKE K MPAKTHUECKUM 3aHATHAM HEOOXOANMO ITOBTOPHUTH paHee PO ICHHBIH JICKIMOHHBIH MaTepHa U JONOIHUTD
€r0 CBEICHUSMHU U3 aKTyaJIbHbBIX Ha CETOJHSAIIHUM JJEHb HCTOUHUKOB EPUOJMUYECKON I1€9aTH BEAYIUX B OTPACIIU KypPHAJIOB, TAKUX
kak «Koxc n Xumusy, «bamkupckuit HeTeXuMHIecKuil xxypHam, «Ctansy, «Yrombs», «Bectauk MI'TY». IIpu Hanu4uu, nonesHo
UCIIONB30BaTh HH(POPMAMOHHBIC OIOJIETEHH, BBIITYCKaeMbIe BEIYIIHM HayqHO-HCCIEI0BATENECKUM HHCTUTYTOM cTpaHbl OI'VII
BYXUH (BocTouHsIi yriaexuMHdecknii HHCTUTYT, T. EkaTepuHOypr), a Takke COOpHUKH pedepaTHBHBIX CTAaTeH, HATEHTHI,
HaXOJSIINECS B OTKPBITOM JOCTYIIE.

PaccmaTpuBas kaKyro-1u00 TEXHOJIOTMYECKYIO LETOUKY CIeAyeT HOMHUTb, YTO YCHENTHO (QYHKIIMOHUPYIOIAst TEXHOIOTHs Ha
OJJHOM 3aBOJIE MOXKET OKa3aThcs He 3(PeKTuBHOMN B yciaoBusx apyroro. OTcrona — He ObIBacT €ANHCTBEHHO BEPHOTO
YHUBEPCAJILHOI'O TEXHUYECKOT0 pemeHrst. ONTUMAaIbHOE XKe PEHIEHUE BO3MOXKHO TOJIBKO IIPU JETAILHOM U3y4€HUM MHOXKECTBA




JUTEPaTypHBIX UCTOYHUKOB U IIPAKTHUECKUX BBIBOAOB. TakuM 00pa3oM TONBKO HOHMMaHUE MpeIHa3HAYEHHS H 00JIaCTH
NpPUMEHEHHsI KaXKJJO! TEXHOJIOTHHU BEJET K YCIEIHOMY OCBOEHHIO Kypca.
B 11e710M, IMCIMIUTIHA COCTOUT HE TOJNBKO M3 ayAUTOPHON YacTH, HO M BKIIIOYACT B €0 CAMOCTOSTENBHYIO padoTy CTYIEHTa,

HPU3BAHHYIO B TIEPBYIO OYEPEb HAYIUTH CTYJCHTA paboTaTh C IUTEPATypOH M MPOBOAUTH JIOTHUECKUIT aHATIH3, AE/IaTh 0000IIeHH .

Ha camMonoaroToBKy BEIHOCSTCS CIEAYIOLINE TEMBI:

«HcTopHst U OCHOBHBIE JTAIlbl PA3BUTUSI KOKCOXUMHYECKON TEXHOIOTHI,
«CoBpeMeHHBIE HalpaBJICHIS Pa3BUTHS KOKCOXMMIYECKOH MPOMBIIIIEHHOCTH U aIlIapaToB KOKCOXMMHYECKHUX MPOHU3BOJICTBY.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- 3a7aHUe Ha MPOCKTHPOBAHUE;

- OTJIaBIICHHE;

- BBEJICHUE;

- OIMCAHNE TEXHOJOTWYECKOH CXEMBI YCTaHOBKH;

- OCHOBHBIC CBOHMCTBA pabO4MX Cpex;

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

- CIHMCOK HCIIOIBb30BAaHHOMN JIUTEPaTypBI.

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

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

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

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

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




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

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

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

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

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

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

1. Kacatkun, A. I'. OCHOBHBIE TIPOIIECCHI M amapaThl XUMUYECKOH TEXHOJOTHH: YIeOHUK Uil By30B. — M.: AnbsuHc, 2005. —
753 c.

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

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

0.1 AprtHepekoro.— M.:Xumus, 1991.-272 c¢. PacuerHo-TosICHUTENBHAS 3aACKa OOPMIISETCS Ha CTAHAAPTHBIX JINCTaX OymMaru
topmaTa A4 (210x297mm). Ha xaxgom IHCTe OCTaBISAIOTCA MO ciaeBa He MeHee 30 My, cripaBa He MeHee 20 mM. CokparieHus
CJIOB B TEKCTE HE JIOIYCKatoTCsl. TepMUHOIIOTHS OJKHA COOTBETCTBOBAThH OOIEIIPHHATON B HAYYHO-TEXHUUECKOH JIMTEpaType.
Pacuers B 3anmucke TODKHBI COPOBOXKIATHCS MOSCHEHUAMHE. Bee pacueTHbIe (hOpMyITEI IPHUBOASATCS CHadaa B 00IIeM BUIE,
HYMEpYIOTCs, 3aTeM JIaeTCsl HAaNMCHOBAaHIE 0003HAYECHIH 1 YKa3BIBAIOTCS Pa3MEPHOCTH BCEX BXOAIINX B (DOPMYITy BETHIHH.
YucieHHble 3HaYEeHHs BEJIMYMH B ()OPMYITy TOJCTABIAIOT B TOM MOPSAKE, B KAKOM OHH B HEH 3alUCaHbl, M IIPUBOASAT PE3yJIbTaT
pacuera. Bee pacuers! TOIKHBI OBITH BBIIIOIHEHBI B ME&XAyHapogHOH cucteme equnul CH.
PacuerHO-TIOsICHUTENBHAS 3aIMCKa JOJDKHA OBITH CHaO)KeHa He0OXOMMBIMH TpadukamMu, cXxeMaMu, 3cKn3amMu. Bee mmmroctparmn
UMEHYIOTCSI pPUCYHKaMU. PHCYHOK HyMepyYIOT U pacIoaraioT MOCIe CCBUIKM Ha HEro. B TekcTe 3amucky yKa3bIBatOTCS CCBUIKM Ha
UCIIOJIb30BaHHYIO JINTEPATYPY AJIsL SMINPUUECKUX GOpMYI, GU3NUECKNX KOHCTAHT U APYTUX CIPaBOYHBIX AaHHBIX. CCBUIKM Ha
JMTEpaTypHBIC HCTOYHHUKH JIAIOT B KBaJIPATHBIX CKOOKaX, yKa3bIBasi HOMEp JTAHHOTO HCTOYHHKA B CITUCKE JINTEPATYPHI.
I'padmueckas yacTs MPOEKTa COCTOUT U3 UepTeka OCHOBHOTO ammapara. OdopmMiieHne rpaduaeckoi 9acTH MIPOeKTa JOIKHO
cooTBeTcTBOBaTh TpeOboBaHusiM ECK/I, nmpenbsBiisieMbIM K BBIOJIHEHHIO TEXHUYECKOTO ITPOEKTA.
Ha uepreske 10IKHBI OBITh JAAHBI TJIaBHBIN BUJL allllapaTa B CEYCHUH 110 BEPTUKAIBHON OCH, BUI CBEPXY (€cin He0OX0UMO),
pa3pes3sl U CEUCHUs], JAIOIIUE TIOJTHOE IIPEICTaBICHIE 00 YCTPOHCTBE JAHHOTO amlapara, a TAKXKE OCHOBHBIC Y37IbI, KOTOpBIE Ha
TJIABHOM BHJIC HE yAaeTcsl H300pa3uTh 4eTko. [ TaBHBIM BUJ anmapara BEIYEPUUBAIOT TOJIBKO B pab04eM MONOKEHUH U PacloNaraoT
ero BJOJIb OOJIbIIEH CTOPOHBI TMcTa. Ha ocTanbHOM 4acT JaMCTa pacionaraloT Apyrue BUbI, CEYeHUs], pa3pesbl. Pekomenyercs
oOIIHif BUJ ariapara BEYEPUNBATH B HANOOJIBIIEM M3 MacITaboB ¢ MPUMEHSHHEM TIPH HEOOXOIMMOCTH Pa3phIBa H300pakeHNUSI.




