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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 [MpuknanHas MexaHuKa

2.1.2 | TennoTexHuka

2.1.3 | dusuka

2.1.4 |HaueprartensHas reOMeTpHs U WHXKCHEpHas rpaduka

2.1.5 |MaremaTtuka

2.1.6 |Uudopmaruka

2.1.7 | Xumus
2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/15) HE00X0UMO KaK
npeaecTByoIee:

2.2.1 |TocynapcTBeHHas HTOTOBAas ATTECTALUA

2.2.2 | Aucrumumusel o Beioopy 61.B.J1B.4

2.2.3 |Merposorus, cTaHIapTU3AIMS U CePTUDUKAIIHS

2.2.4 | Cucrembl ynpapieHHs] XUMUKO-TEXHOJIOTHYECKUMH TIPOIlecCaMu

2.2.5 DUBUKO-XUMHUYECKHE OCHOBBI HG(I)THHLIX JUCTICPCHBIX CUCTEM

2.2.6 | XuMHYECKHUE PEaKTOPbI

2.2.7 XuMHYECKasi TEXHOJIOTUS TOILUIMBA 1 YriepOAHbIX MaTepUaioB

2.2.8 |IIpou3BoACTBEHHAs MPAKTUKA 110 MOJYYSHUIO MPO(eCCHOHATBHBIX YMEHUH U OTbITa MPOo(eCcCHOHATBLHOM NesITeNbHOCTH

2.2.9 |H3BneyeHue u nepepaboTka XMMUYECKUX MPOIYKTOB KOKCOBAHUS

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

IIK-1.8: I'0TOBHOCTBIO K OCBOEHHIO H IKCILIYyaTAIlMH BHOBb BBOAUMOTI0 000PYI0BaHUSA

3HaTh:

TTK-1.8-31 KOHCTPYKLIMU OCHOBHBIX HACOCOB U TEINIOOOMEHHUKOB

YK-8.1: yMeHHe IPOEKTHPOBATL M Pa3padaTbIBaTh NPOAYKIHIO, MPOLECCHI H CHCTEMBI, COOTBETCTBYIOIHE TPO(HIII0
00pa3oBaTe]bHON NPOrPaMMBbl, BLIOUPATH U NIPUMEHATh COOTBETCTBYIOLINE METOANMKHU NNPOEKTUPOBAHMS U Pa3padoTKH,
BKJIIOYasl NepeJoBblie METOAbl H TEXHOJIOTHH

3HarTb:

YK-8.1-31 0CHOBBI IPOSKTUPOBAHUS ONITUMAIILHOTO TPYOOIPOBOIa

ITK-3.4: I'0TOBHOCTBIO HCII0JIb30BATh 3HAHHUS OCHOBHBIX (PU3HYECKHX TEOPHIl 1JIl pellleHUs] BO3SHUKAIOIIHUX (PU3NYECKUX
32724, CAMOCTOSITeTbHOT0 NPUOOPeTeHUs] (PU3MYECKHX 3HAHMIA, NI NOHMMAHMS NPHHIUIOB Pa0OTHI NPUGOPOB H
YCTPONCTB, B TOM YHCJIe BHIXOASIIIUX 32 Mpeeabl KOMIIETEHTHOCTH KOHKPETHOTO HANIPABJICHUSA

3HaTh:

TIK-3.4-31 ocHOBHBIE 3JIEMEHTHI THAPABINYECKOTO U TEIIOBOTO PacuéToB

IIK-1.1: C1oco0HOCTBI0O M TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJOTHYCCKHIl Mpolece B COOTBETCTBHH C Per’IaMeHTOM H
HCNOJIb30BATh TeXHUYECKHUe CPeCTBA /15l H3MepPeHUs] OCHOBHBIX NIAPAMeTPOB TEXHOJIOIHYeCKOI0 pouecca, CBOHCTB ChIPbs
M NPOAYKIIMHU

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
U NPOAYKIMHU

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
U NPOAYKIMHU

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 3 1 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 IIK-3.4
-31 [IK-3.4-Y1
IK-3.4-B1 VK-
8.1-31 YK-8.1-

V1 VK-8.1-B1




1.2 [InotHocTh. ITnOTHOCTH 1 IK-1.1-31 TIK- J1.4
BellecTBa B Touke. [loHsTre 1.1-Y1 IIK-1.1- | JI1.5J12.1J13.
0 cuJie BSI3KOCTH. Bs3kocTb. B1IIK-1.8-31 4J13.6
Enunnner usmepenus IIK-1.8-Y1 IIK 91
BSI3KOCTH. 3aBUCUMOCTD -1.8-B1 IIK-3.4
IUIOTHOCTHU M BA3KOCTH OT -31 I1IK-3.4-V1
CHWITBI TeMItepaTypsl. /JIek/ IIK-3.4-B1 VK-

8.1-31 YK-8.1-
VY1 VK-8.1-B1

1.3 YpaBHEeHHE HEPA3PBIBHOCTH U 1 ITK-1.1-31 IIK- 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 TIK-3.4 | D1 D2 33 B4
Tpybomposona. /Jlek/ -31 TIK-3.4-V1

[IK-3.4-B1 VK-
8.1-31 VK-8.1-
V1 YK-8.1-B1

1.4 BriBox ocHOBHOTO 1 TIK-1.1-31 IIK- JI1.2 J11.4
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 I1IK-3.4
SKMAKOCTH WM rasa. /JIex/ -31 TIK-3.4-V1

[IK-3.4-B1 VK-
8.1-31 YK-8.1-
V1 YK-8.1-B1

1.5 [TpumeHeHNEe OCHOBHOTO 1 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 I1K-3.4
xunkocreil. zmepenus -31 I1IK-3.4-V1
YPOBHSI JKAJKOCTH B [IK-3.4-B1 VK-
3aKpBITON EMKOCTH. 8.1-31 YK-8.1-

Enunauibr usmepeHust Y1 VK-8.1-B1
nasnenns. /Jlex/

1.6 Ombit Pelinonpaca. Pexxum 2 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 IIK-3.4 21
-31 1IK-3.4-V1

IK-3.4-B1 VK-

8.1-31 YK-8.1-

V1 YK-8.1-B1

1.7 BriBog ypaBaenus bepaymiu 30 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 J3.2
JKHUJIKOCTH WM rasa. BeiBog -1.8-B1 1IK-3.4 | D1 D2 33 B4
ypaBHeHUs bepuysm u3 -31 TIK-3.4-V1
paccMOTpEeHUs 3aKOHA IIK-3.4-B1 VK-
coxpanenus 3ueprun. /Cp/ 8.1-31 VK-8.1-

VY1 VK-8.1-Bl

1.8 IIpumenenue ypaBHeHHS 10 ITK-1.1-31 TIK- J1.1
Bepuynmu. TpyOxka ITuTo. 1.1-Y1 IIK-1.1- JI1.2J12.1
Pacxonnas miaiioa. B1 IIK-1.8-31 J12.2J13.1
KondyzopHo-nmuddyszopHoe MK-1.8-Y1TIK | JI3.2J13.3
ycTpoiicTBO, paboTa -1.8-B1 TIK-3.4 J13.4
mynsBepusaTopa. Cormno -31TIK-3.4-Y1 | 313233 54
JlaBans. /Cp/ I1K-3.4-B1 YK-

8.1-31 YK-8.1-

V1 VK-8.1-B1




1.9 IIpumeneHue ypaBHEHUs 1 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 IIK-3.4
conpoTuBieHus. /JIex/ -31 IIK-3.4-V1

IK-3.4-B1 VK-
8.1-31 YK-8.1-
VY1 YK-8.1-B1

1.10 | OcHOBHBIEC XapaKTEPUCTUKH 1 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 1IK-3.4 | JI3.4JI3.5
Meronuka pacuéra -31 IIK-3.4-V1 J3.6
THIPAaBINYECKHX TIK-3.4-B1 VK- | D1 D2 33 54
COTIPOTHUBIICHU I 8.1-31 YK-8.1-
TpyboIpoBoIa, V1 YK-8.1-B1
HauBBITOJHENIIINN JUaMeTp
TpyOOIpoBOJa, BBIOOp THIA
W mapaMeTpoB Hacoca. /JIek/

1.11 BriBon ypaBHenus HaBbe- 20 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. /Cp/ -1.8-B1TIK-3.4 | JI3.4J13.5

-31 T1IK-3.4-V1 JI3.6
[IK-3.4-B1 VK- | 31 32 33 54
8.1-31 YK-8.1-

V1 VK-8.1-B1

1.12 | BeiBOzA THAPOMEXaHUIECKUX 20 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 /Cp/ -1.8-B1 T1IK-3.4 | JI3.4JI3.5

-31 [IK-3.4-Y1 J3.6
IIK-3.4-B1 YK- | 51 9223 B4
8.1-31 YK-8.1-

VY1 VK-8.1-B1

1.13 | CBobosmHOE ucTeueHue 11 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
nepemenuBanue. /Cp/ -1.8-B1 TIK-3.4 | JI3.4JI3.5

-31 TIK-3.4-V1 JI3.6
[IK-3.4-B1 VK-
8.1-31 VK-8.1-
V1 YK-8.1-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 IIK-3.4
-31 TIK-3.4-V1
[1K-3.4-B1 VK-
8.1-31 YK-8.1-
V1 YK-8.1-B1

1.15 |IIpakTuueckue pabOTHI O 6 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 JI1.5J12.1
M[K-1.8-Y1IIK JI2.2713.1
-1.8-B11IK-3.4 | JI3.2J13.3
-31 TIK-3.4-Y1 JI3.4 J13.5
IK-3.4-B1 VK- JI3.6
8.1-31 VK-8.1- | 31 32 33 B4

V1 VK-8.1-B1




Pa3nen 2. TenJioBuie

Npouecchl

2.1 TemnoBoii 6anaHc mporecca 1 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
[K-1.8-V11TIK | JI3.2J13.3
-1.8-B11IK-3.4 | JI3.4J13.5
-31 TIK-3.4-V1 JI3.6
[IK-3.4-B1 YK- | D1 9223 54
8.1-31 VK-8.1-
V1 YK-8.1-B1

2.2 OCHOBHOE ypaBHEHUE 1 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-Y1IIK | JI3.4J13.5
-1.8-B1 IIK-3.4 J3.6

-31 TIK-3.4-Y1 | 213233 54
[IK-3.4-B1 VK-

8.1-31 VK-8.1-

V1 YK-8.1-B1

2.3 [lepenaua Termia 1 TIK-1.1-31 IIK- JI1.2
TETUIONPOBOJHOCTHIO. 1.1-V1 IIK-1.1- JI1.3J12.1
IlepBblii 1 BTOPOi 3aKOHBI B1IIK-1.8-31 J12.2J13.3
®ypre. BeiBog BTOpOro IK-1.8-Y1IIK | 5192393 54
ypaBHeHus Oypre. -1.8-B1 IIK-3.4
Koa¢ppunument -31 IIK-3.4-V1
TemIonpoBOgHOCTH. /JIex/ I1IK-3.4-B1 VK-

8.1-31 YK-8.1-
VY1 VK-8.1-B1

2.4 [Tepenaua Teruia KOHBEKIMEH. 1 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 TIK-3.4
CBsi3b KO3 PHLIHEHTA -31 TIK-3.4-V1
TEILIOOTIa4H C TIK-3.4-B1 VK-

K03 PHIECHTOM 8.1-31 YK-8.1-
Terwionepenaydu. TeraoBbie V1 VYK-8.1-B1
3arpsisHeHust. /JIex/

2.5 [lepenaua Termna 1 T1K-1.1-31 IIK- JI1.1
n3nydeHueM. 3akoH Ctedana 1.1-V1 IIK-1.1- JI1.2J12.1
-bonwsimana. [ormomenne, B1 TIK-1.8-31 JI2.2J13.1
U3JIy4eHUe, IPOILyCKaHUe MNK-1.8-Y11IK | JI3.2JI13.3
AJIEKTPOMAarHUTHOW HEPTUU -1.8-B1 1IK-3.4 | JI3.4JI3.5
Tenamu. B3aumuoe -31 TIK-3.4-Y1 JI3.6
M3IIydeHne IByX Tell. /Jlex/ IIK-3.4-B1 VK- 22

8.1-31 YK-8.1-
VY1 VK-8.1-Bl

2.6 3amuch BUJICOOTBETOB U 34 ITK-1.1-31 IIK- JI1.4
BUJCOKOHCIIEKTOB 110 TEMaM 1.1-Y1 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 TIK-3.4
-31 TIK-3.4-V1
[IK-3.4-B1 VK-
8.1-31 VK-8.1-
V1 YK-8.1-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 TIK-3.4
-31 1IK-3.4-V1
IK-3.4-B1 VK-
8.1-31 YK-8.1-

Y1 VYK-8.1-B1




2.8

Pemrenue 3amau no reMam 3 4 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-B1TIK-3.4 | JI3.2J13.3
-31 [IK-3.4-Y1 JI3.4 J13.5

IIK-3.4-B1 VK- JI3.6
8.1-31 YK-8.1- | 313233 54
V1 VK-8.1-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 13 HOpM IPOMEKYTOIHON aTTECTALINH 10 TUCIUIUINHE SBIIETCS dK3aMeH (5 cemectp).
Hmxe mpencTasieH oOpaser 6uiera s 9K3aMeHa, IPOBOJUMOTO B YCTHOH (opme.

MHHHCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPALIUN
DenepabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTeNIbHOE YUPEXKISHNE BBICIIIETO 00pa30BaHMUS
HALIMOHAJIBHBIN NCCJIEJOBATEJIbCKNI TEXHOJIOTUYECKUI VHUBEPCUTET
«MUCuCx»

HOBOTPOI/IHKI/IVI DOUITNATT

Kadenpa rmaTemaTky n eCTECTBO3HAHUS
BUJIET K OK3AMEHY Ne 0

Jucnumumna: «IIpomeccs! U anmapaThl XUMHYECKOH TEXHOJIOTHI
Hamnpasnenue: 18.03.01 «IIporneccs! u anmapatbl XUMUYCEKON TEXHOIOTHI
®Dopma 00yueHUS: OUHas

dopma npoBeICHHS IK3aMEHA: YCTHAS

1) Tums! TermnooOMeHHBIX ammapaToB. Ha3BaHue, THIIOBass KOHCTPYKIUS, ABI)KEHHUE TETIIOHOCHTEILS
2) TemunoBoii 6ananc MPOUCXOAAIIETO B TEINIOOOMEHHOH anmapaType mpolecca Teronepeaayu
CocTaBuit: K.T.H., ToueHT kadenapsl MuE J.1. AnekceeB
3aB. kadenpoit MuE A.B. IlIBanésa

3amaHus /151 TEKYIIEero KOHTPOJIs 3HAHUH

1. PacgeT opreHTHPOBOYHOTO TMaMeTpa TPYOOIIPOBO/A U BEIOOP CTAaHAAPTHOTO JUAMETPa TPYOOIIPOBOAA IO CIIETYIOIIM
MCXOJIHBIM JIaHHBIM: HCXO/HAs! CMECh XJIOpodopM - ykcycHas kucinoTa; maccoBast 1ot HK xuk = 0,26; pacxon cmecu G = 23300
KI/4; HadaJIbHas TeMIepary-pa BosHoro napa t1u = 160 °C; xoHeuHas Temneparypa BojasHoro napa tlk = 160 °C; HauanbHas
Temneparypa cmecu t2H = 30 °C; koHeuHas TeMnepatypa cMecu t2x =61 °C; naBnenue BogsHoro napa Pen=480000 ITa;
reoMeTpuyeckas BbIcOTa mogbema hreom = 21 m.

2. Pac4ér ckopoCTH ABM)KEHHUS JKUIKOCTH U ONpeJeTeHe PeKIMa ee JIBHKEHH 10 cle-TyIOIUM UCXOAHBIM JaHHBIM: UCXOIHAS
CMecCh XJIOpo(opM - YKCycHast KHcaI0Ta; MaccoBas 1o-11 HK xak = 0,26; pacxon cmecu G = 23300 kr/4; HavanpHas TeMIIepaTypa
BoJsiHOrO napa t1x = 160 °C; koHeuHas Temneparypa BogsHoro napa tlk = 160 °C; mayanpHas TemnepaTtypa cMmecH t21 = 30 °C;
KOHeyHas TeMiiepaTtypa cMmecu t2x =61 °C; naBnenue BogsHoro napa PBn=480000 I1a; reomerpuueckas BbicoTa noabema hreom =
21 m.

3. Pacuér xorddummenTa ruipaBIndecKoro CONPOTUBICHHUS IO CISTYIONIIM HCXOXHBIM JaHHBIM: MCXOIHAs CMECh XJIOpohopM -
ykcycHast kucnota; maccosas noist HK xuk = 0,26; pac-xox cmecu G = 23300 kr/4; HauanpHas TeMIIEpaTypa BOISHOTO mapa t1u =
160 °C; koHneuHas Temneparypa BoasHoro napa tlk = 160 °C; nHauanbHas Temnepatypa cmecu t2H = 30 °C; koHeu-Has TeMIieparypa
cmecH t2x =61 °C; nasnenue BoasHoro napa Pem=480000 I1a; reomerpryeckas BeicoTa moabemMa hreom = 21 .

4. Pacuér K03 PUITIEHTOB MECTHBIX CONPOTHUBIICHHUIA ITO CJIEITYIOIINM UCXOAHBIM JaH-HBIM: HCXOIHAs CMECh XJI0po(opM -
yKcycHas kucnota; MaccoBas nonst HK xuk = 0,26; pacxox cmecu G = 23300 kr/4; HayanpHasi TeMIIEpaTypa BOJSHOTO napa t1u =
160 °C; koHeuHas Temre-parypa BojsHoro napa tlk = 160 °C; nayaneHas Temneparypa cmecu t21 = 30 °C; koHeuHast TeM-TiepaTypa
cmecH t2x =61 °C; nasnenue BoasHoro napa Pen=480000 I1a; reomerprueckas BeIcoTa moabpemMa hreom = 20 .

5. Pacuét monHOM moTepu Hamopa B TPYOOIIPOBOJE 110 CIEAYIOIIUM UCXOIHBIM JaHHBIM: HCXOJHASI CMECh XJII0pO(OPM - yKCYCHast
kucnoTa; MaccoBast noist HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HadaabHas TeMIiepaTypa BoasHoro mapa t1u = 160 °C;
KOHEYHas TemrepaTypa BoasHoro napa t1k = 160 °C; nHauanpHas temnepatypa cmecu t2H = 30 °C; koHeuHas TemMIepaTy-pa cMecu
t2x =61 °C; maBnernue BogsHOTO Mapa Pen=480000 ITa; reomerprueckas BoicoTa moxb-eMa hreom = 20 m.

6. PacdeT cTaHAapTHOTO KOXKyXOTpYOHOTO anmapara s Ipolecca HarpeBa CMeCH MO CIEAYIOLIMM UCXOJHBIM JaHHBIM: HCXOIHAs
cMech XJI0pohopM - YKCycHas kuciora; maccoas oyt HK xuk = 0,26; pacxon cmecu G = 23300 kr/4; HaganbHas TeMIeparypa
BoJsiHOrO napa t1u = 160 °C; koHeuHas Temneparypa BogsHoro napa tlk = 160 °C; nayanpHas Temnepatypa cMmecu t21 = 30 °C;
KOHeuYHas TeMneparypa cmecu t2x =61 °C; nasnenue BoasHoro napa Pen=480000 Ila; reomerprueckas BeIcOTa ogbeMa hreom =
21 m.




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

1) BuneooTser

2) BuneokoHcrekT

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

KpuTepun OlieHKH OTBETOB Ha SK3aMEHE, IIPOBOJIMMOM B YCTHOHU (opme

- OIICHKA «OTIIMYHO» BBICTABIIETCS CTYICHTY, €CIIM YeTKO C(OPMYITHUPOBAH OTBET HA BOIIPOC OWIIETA, SICHO M3JIAararoTcs
OCHOBHBIC TIOHSTHUS U TEOPETHUECKUE OCHOBBI; JIOTHYECKU COCANHEHBI B ¢ANHOE TOBECTBOBAHNE TEPMUHBI, OHATHS,
TEOPETUYECKHE 0000IICHH s, OTHOCSIIUECS K PACKPBIBAEMOIT TeMe; eciii 0e3 OMIMOOK BHIMOIHEHO MPAKTUYECKOE 3a/1aHHE;

- OIICHKA «XOPOII0» BBICTABIIETCS CTYICHTY, €CIHM YaCTHYHO ChOpMyIHPOBaH OTBET Ha BOIPOC OWMIIETA, M3JIararoTcs
OCHOBHBIE TIOHSTHS U TEOPETHUIECKHE OCHOBBI; HEIOCTATOYHO JIOTHYHO COSTMHEHBI B €IITHOE IIOBECTBOBAHUE TEPMHUHBEIL, TIOHATHS,
TeopeTHdecKre 0000IIeH s, OTHOCSIIUECS K PACKPHIBAEMOM TeMe; eciu 0e3 OMMOOK BEIMOIHEHO MPAKTHYECKOE 3a/1aHHE;

- OLICHKA «yIOBIICTBOPHUTEIIBHO» BBICTABIIETCS CTYICHTY, €CIIM OTCYTCTBYET YETKO C(OPMYIIU-POBAHHBIN OTBET Ha
TIOCTABJICHHBIH BOIIPOC M SICHOE M3JI0KEHHE TEMBI; OTCYTCTBYET JIOTHUECKOE COSTMHEHHE B IMHOE TIOBECTBOBAHUE TECOPETHUCCKIE
00001IeHN; OTBET POPMYIHPYETCS Ha puMepax OBITOBOTO YPOBHS; MPAKTUIECKOE 33JaHUE BHIMTOIHEHO ¢ HEIOYETaMHt.

OreHKa pe3yibTaToB 3aIllUTHl KYPCOBOTO MPOEKTa OCYIIECTBIICTCS IO OLICHOYHOI CHCTeMe (KOTIIMIHOY, KXOPOIIOY,
«YIOBJIETBOPHUTEIIFHOY, KHEYTOBIETBOPUTEIRHOY). KypcoBast paboTa cunTaeTcs BEIOIHEHHOH YCIEIIHO, €CIU NIPH €€ OICHUBAHUH
TMOJTy4€Ha OLICHKAa HE HUKE «YAOBJICTBOPUTCIBLHOY.

ITpu nmoBexeHuy 3anMTH B (HOPME YCTHOTO OMPOCA KPUTECPUSIMU OLICHKH SIBIISIOTCS

«OTIHIHO»: Pabota comepXUT TpaMOTHO M3TIOKEHHYIO PacueTHyIo 0a3y, XapaKTepHU3yeTcsl OTCYTCTBHEM OIIMOOK B
pacuerax, JOruHIHbIM U MOCICA0BATECIILHBIM U3JIOKCHUEM MaTEpraja B MOSICHUTEJIbHOM YaCTH. HpI/I 3a1uTe pa6OTI)I CTYACHT
IIOKa3bIBACT FJ'Iy6OKI/I€ 3HaHU BOIIPOCOB TEMBbI; CBO6OL[HO OnepupyeT pacHCTHbIMU JaHHBIMU; JIETKO OTBEYACT Ha MOCTABJICHHLIC
BOITPOCEL.

«Xoporuioy: PaboTa comepXUT TPaMOTHO H3JIOKEHHYIO pacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JOrHIHbIM U MOCICA0BATEIIbHBIM U3JI0OKECHUEM MaTEepraja B MOSICHUTEJIbHOM YaCTH. HpI/I 3alIuTe pa6OTLI CTYACHT
MOKAa3bIBAacT 3HAHUSI BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyIHCHUI OTBEYACT Ha MIOCTABJICHHBIC BOIIPOCHL.

«Y IOBIETBOPHUTEITLHON: Pabota conmepxut pacueTHyro 0a3y, XapakTepHU3yeTcsl HaJMYHeM OTIETBHBIX OIMIMOOK B pacyuerax.
HpI/I 3alUTE CTYACHT NPOABIACT HCYBEPCHHOCTD, ITOKA3bIBACT ciraboe 3HaHne BOIIPOCOB TEMbI, HE JA€T IIOJIHOTIO,
apryMEHTHPOBAHHOTO OTBETA HA 3aJaHHbIC BOIPOCHL.

«HeynoBieTBOpUTEINEHOY: Pabota He comepKUT pacueTHyro 0a3y, He OTBeYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOANYCCKHX
YKasaHUAX, UMCCT 3HAYUTCIIBHBIC OIIINOKH B pacuerax. HpI/I 3aUTE CTYACHT 3aTPYAHACTCA OTBEYATh Ha ITOCTABJICHHBIC BOIIPOCHI 11O
TeMe, He 3HaeT TEOPUH BOIIPOca, IIPU OTBETE AOIYCKAET CYIIECTBCHHBIC OIIHOKH.

O1leHKa pe3y/IbTaToOB IK3aMEHa OCYIIECTBIISETCS MO OANBHON cucTeMe (COTIMYHOY, «XOPOII0Y, KYTOBICTBOPUTEIBHOY,
<<HeyZ[OBJ'ICTBOpI/ITeJ'IBHO))). DK3aM€eH CUHUTAETCs HpOﬁI[CHHBIM YCIICUIHO, €CJIN IIPH €ro NMPOBCACHUH IOJY4YCHA OLICHKA HC HUXKC
«YHOOBJICTBOPUTCIBHOY.

IIpu noBeneHNH 3K3aMeHa B TUCbMEHHOI (hopMe KPUTEPHUSMH OLIEHKH SIBIISIOTCS

«OTnu4HO»: O6a Bompoca OwiieTa U3JI0KEHBI TIOJTHO (B paMKax MpOrpaMMbl Kypca WIIH JIEKIIMOHHOTO Kypca) W TOYHO.
CrnocoOGHOCTh CaMOCTOATENBHO MBICIHUTD, ICHO U TIOCIIEJOBATEIFHO U3JIaraTh COJep kaHue OTBETa, yMEHUE 00001IaTh MaTepuall,
JieTaTh BIBOABL. [IpaBuIIbHBIE OTBETHI HA IONIOJHUTENbHBIE (IPOBEPOYHBIE) BOIIPOCH B paMKax 6uiera. ITonpoOHoe n3noxenne
OCHOBHBIX TIOJIOXKEHHH oTBeTa B JIicTe ycTHOTO ompoca.

«Xopomoy: Oo0a Bompoca WM OJWH W3 HHUX B IIEJIOM PACKPBITHI, HO M3JI0KEHBI HEJOCTaTOYHO MOJHO (He MeHee, ¥eM Ha 80
—90 %), mubo B 0TBETE cozepKaTcad HETOYHOCTH (B UMEHAX, XPOHOJIOTHH, B Ha3BaHHU T€P-MHUHA PU MOHUMAHHHU €T0 CYyTH U T.1.).
Hannuame nocratouno noapoOGHbIX 3anuceit B JInucre ycTHOTO Onpoca.

«Y IOBIETBOPUTEIBHOM: W3znoxxeHne kaxmoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble ONIMOKH B TEPHOAN3AINAX,
KIacCH(hUKAIKAX, TPAKTOBKE OCHOBHBIX MOHATUI U T.4. He3HaHMe 07JHOTO M3 BOIIPOCOB MOXKET OBITH KOMIICHCHPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHUE MpemnoiaBatels) IpH cOOTBETCTBYoMIeH 3anucu B JIucte ycTHoro onpoca. HermocnenoBarensHoe
M3JI0KCHUE MaTepHaa, HEyMEHHE JIeTaTh BEIBOJIBI.

«HeymoBIeTBOPUTENBEHOY: OrtcyrcrBue 3ammceil B JImcte ycTHOTO Ompoca, OTKa3 OT OTBETa, HOAMEHA OJHOTO BOIPOCa
JpyruM, HaJau4ue mmapraiky. M3moxeHne BonpocoB MeHee, ueM Ha 60 %. He3HaHHe OCHOBHBIX MOHATHI U MOJIOKEHUH TEMBI.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JIMTepaTypa

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

JI1.1 [ AT. Kacatkun OCHOBHBIE TPOIIECCHI U M., Anbsuc, 2014,
amnmaparbl XUMHIECKOI
TEXHOJIOTHH: YUYEeOHHUK IS
BY30B




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.2 | .M. Ky3nenoBa, X.D. |OO0mas xumudeckas CII0, Jlans, 2014,
Xapnamnuay, TEXHOJOTHsL. MeTomoIorus
B.I'' liBaHoB, MIPOEKTUPOBAHUSA XUMHKO -
9.B.YupkyHoB, oJ TEXHOJIOTMYECKHX IPOLIECCOB:
pen.X.D. Xapnamnuau | YueOHUK
JI1.3 | Anekcees B.B. JlaGopaTopHBIH TPAKTHKYM IO Kazans : U3parensctBo KHUTY, 2011,
MallliHaM | armnapaTam URL: http://biblioclub.ru/index.php?
XUMHUYECKUX ITPOU3BOJICTB : page=book&id=258707 (18.11.2015)
yuebHoe nocobue
JI1.4 | AW. JleonTtheBa O6opynoBaHHE XUMHUYECKHX Tamb6o0B : U3znatensctBo ®I'HOY BIIO
MPOU3BOJACTB B 2 yacTsx . Y. 1. «TI'TY»,, 2012, URL:
: yaebHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277812 (18.11.2015).
JI1.5 | AW. JleonTheBa O06opynoBaHHE XUMHUYECKHX Tamb6o0B : U3natensctBo ®I'HOY BIIO
MPOU3BOJCTB B 2 yacTsx . Y. 2. «TI'TY»,, 2012, URL:
: yueOHOe mocodue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015)
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3ariaBue bubnuoreka WznarenscTBO, O, 371. aapec
JI2.1 |K.®. IlaBnos, ILT. ITpumeps! 1 3ana4u 10 Kypey M., Anesnc, 2013,
Pomankos, A.A. MIPOLIECCOB U aIIApaTOB
Hockos XUMHUYECKOH TEXHOJIOTUU:
VYuebHOE mocodue
JI2.2 | H.A.Camoiinos [Ipumeps! 1 3a1a4n 1O Kypey CTI0, Jlansb, 2013,
"MaremaTtuueckoe
MOJICIIUPOBAHUE XUMHKO -
TEXHOJIOTMUYECKHUX MPOLECCOB":
Y4ebHoe mocodne
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 311 aapec
JI3.1 |}O.M. dpiTHEpCKUit [Tpomneccrl u anmapatsbl M.: AnpsuC, 2013,
XUMHYECKOI TexHooruu. B 2-
X T.
JI3.2 | AB.I'opoxoB Ornpenienenue rupaBIudecKux Marnuroropck, rocto Texs. yH-T um ..
COTMPOTHUBIICHUN B Hocoga, 2013,
TpyOONpOBOIAX:
MeTtoauveckue yka3aHus K
nabopaTopHoii paboTte
JI3.3 [AB.I'opoxos CHSATHE U IOCTPOCHHE MarHuTOropck roc. TeXH. yH-Ta UM.
XapaKTePUCTUK I"'N.Hocoga , 2013,
[EHTPOOEKHOTO HacOoca:
Meroandeckue ykazaHus K
nabopaTopHoii paborte
JI3.4 | AB.I'opoxos, OrnpeneneHue pexxuma Marnuroropck 'OY BPO 2MI'TVY",
B.B.Beiinckuii JIBUKCHHUS KUIKOCTH: 2009,
Mertoandeckue ykasaHus K
nabopaTopHoii paboTte
JI3.5 | A.B.I'opoxos N3yuenue BI3KOCTH KUAKOCTHU: Marnuroropck roc. Texs. yH-1a um. I'.1.
Mertoauueckue yka3aHus K Hocosa , 2013,
nmabopaTopHOit paboTte
JI3.6 | B.B.Beitackwui, Wzyuenue npouecca Marnuroropck, 'OY BIIO "MI'TY"", ,
A.B.I'opoxos OCaKJICHMsI TBEPBIX YaCTHULl B
KHUIKOCTH
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
32 | LMS Canvas https://Ims.misis.ru
73 | IIporpamma ams moabopa HaCOCOB https://spaix.hms.ru/StartMain.aspx
A4 | CnpaBo4HbIe JaHHBIC https://thermalinfo.ru/

6.3 Ilepeuennb NPOrpaMMHOro odecrneyeHust




1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

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

1.3 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

19 |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

model.exponenta.ru - — yaeOHO-METOTUYECKUI CAHT O MOJICIIMPOBAHNUHN M UCCIICIIOBAHNN CUCTEM, O0BEKTOB, TEXHUIESCKUX

n1 IIPOIECCOB U (PU3MUECKUX SBICHUH.

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

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

N.3 |xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcHarienne
113 VYuebnass maboparopusi (kommbloTepHbId | KommiuekT yueOHON MeOenu Ha 12 MecT i 00yJarommxcs,
KJIacc) 12 cranuoOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1

CTAI[MOHAPHBI KOMIIBIOTEp I IpenopgaBarens (y Bcex
BBIXOJ] B MHTEPHET), MPOEKTOP, OKpaH HACTCHHBIH,
KOMMYTaTOp, JIOCKa ayIWTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OMOC Yrusepcutera MUCHC uepe3
nuyHblA kabuHer Ha mmatdopme LMS Canvas u Moodle,
nuneH3uonnsle  mporpammbl MS  Office, MS  Teams,

arTuBHupyc Dr.Web.
133 VYuebnass  ayauropus  aua  3aHaTHid | Kommiekt yueOHON MeOenn Ha 56 MecT i 00yqaromuxcs,
JICKITMOHHOTO THTIA, MpakTHYeCKuX | |  crannoHapHBIA KOMIBIOTEp IS IperojaBaTeNs ¢
3aHATUI BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIHN, JOCKa

ayautopHas MenoBas, BeO Kkamepa Logitech, konoHku,
nuneHsnoHHele  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

I[J'I}I YCHEIIHOI'O OCBOCHUA AMCHUIUIMHBI U TOHUMAaHUS TEOPETUICCKOro MaTepuaia CTyACHTOM HeO6XOZ[I/IMbI 3HAHUs,

THOJTy4eHHbIE B BBICIIEH IIKOJIE 110 MaTeMaTHKe, (U3UKe, OOIIel 1 HeopraHn4ecKo XMMIH, HHopMaTHKe, GU3MIECKOH XUMHUH,
TEOPHUH BEPOSITHOCTEH U MaTEMaTUUECKON CTaTUCTUKE, SKOJIOTUH.

CrenyeT MOMHHUTb, YTO JICKIIMOHHBII MaTepual oTpaxaeT JIHIIb Hanbosee 3HAYMMBbIC HayYHbIE H TEXHUYECKHE PELICHHs, TI03TOMY,
JUIsl IOHUMAaHMsl MaTepHana HeoOX0MMO o0palaThes K JINTEpaTypHbIM HCTOYHHUKAM ¢ 00J1ee TOJTHBIM ONMCAaHUEM H3y4aeMoit
TeMbl. He ciexyeT orpaHnamuBaThCS OTHIM yaeOHBIM TIOCOOHEM, HIIH BEIOMPATh CaMBIif COBpeMeHHBIH yaeOHuUK. [TonesHee
CPaBHMBATh YCTapEBIINE TEXHOIOTHUCCKHE PEIIeHHs ¢ Hanbouee 3(h(heKTHBHBIMU COBPEMEHHBIMH, OTCIICKHUBAS SBOTIOLIUIO
TEXHUYECKOW U MHKEHEPHOU MBICIH. [ 3TUX LeNel cleayeT UCIOIb30BaTh Kak 0a30BYIO TUTEPATYPY, TaK U AOTIOIHUTEILHYIO,
yKa3aHHbIE B pabodeil mporpaMMe AUCLIUIIINHEL.

HpI/I TMOATOTOBKE K IMPAKTUYCCKUM 3aHATUAM H606XO£[I/IMO IMOBTOPUTH PAHEC HpOﬁI[eHHLIﬁ HeKL[PIOHHLIﬁ MaTepual U I0IMOJIHUTH

€ro CBEICHUSIMHU U3 aKTYaJbHBIX Ha CETOTHSIIHUN JeHb NICTOUHIUKOB MEPUOJMYECKON MeYaTH BEAYIIUX B OTPACIH KyPHAJIOB, TAKUX
kak «Kokc n Xumus», «barmkupckuit HepTeXxuMuieckuit )xypHam, «CTtanby, «Yroaby, «BectHuk MI'TY». IIpu Haauuuu, MOIe3HO
WCTIOJIb30BaTh MH(POPMAITMOHHBIE OIOJICTEHH, BBITYCKAEMbIC BEIYIIMM HAYYHO-HCCIICI0BATEIHCKIM HHCTUTYTOM cTpanbl OIYTI
BYXWH (BocTouHBIi yriieXHMHUYECKHI HHCTUTYT, I'. EkaTtepuHOYypTr), a Taxke cOOpHUKH pedepaTHBHBIX CTAaTeH, MAaTEHTHI,
HaXOJSIINECS B OTKPBITOM JOCTYIIE.

PaCCManI/IBaﬂ KaKy}()-J'II/I6O TEXHOJIOTMYCCKYIO LCIIOYKY CICAYCT IOMHUTD, YTO YCIICIIITHO (byHI(HI/IOHI/Ipy}OH.[aH TEXHOJIOTHA Ha

OJJHOM 3aBOJIE MOXET OKa3aThcs He 3 (eKTuBHOMN B ycaoBusx apyroro. OTcrona — He ObIBacT €ANHCTBEHHO BEPHOTO H
YHUBEPCAIFHOTO TEXHUYECKOTo pemreHns. ONTUMAaIbHOE JK€ PElIeHHEe BO3MOXKHO TOJIBKO IIPH JeTaTbHOM H3YUCHUN MHOXKECTBA
JUTEPATYpPHBIX HCTOYHUKOB M IIPAKTHYECKUX BBIBOJIOB. TakuM 00pa3oM TONBKO IIOHUMAaHUE NPEAHA3HAUYCHUS ¥ 00J1acTH
NPUMEHEHUSI Ka)XXJ0H TEXHOJIOTHH BEJET K YCIEIIHOMY OCBOCHHIO Kypca.

B menom, IUCIMITIIMHA COCTOUT HE TOJIBKO U3 ayINTOPHOM YacTH, HO U BKITFOUAET B Ce0sl cCaMOCTOSATENFHYIO paboTy CTYIIEHTa,




HPU3BaHHYIO B TIEPBYIO OYEPElb HAYIUTh CTYJCHTA paboTaTh C IUTEPATypOH U MPOBOAUTH JIOTHUECKUII aHATIN3, AeNaTh 0000IIeHH .

Ha camonoaroroBky BEIHOCSTCS CIEAYIOLIME TEMBI:

«McTopust 1 OCHOBHBIE 3Tallbl Pa3BUTHS KOKCOXUMUYECKOM TEXHOIOTUNY,
«CoBpeMeHHBIE HAIIPaBICHUS PA3BUTHS KOKCOXHUMUUECKOH MPOMBIIIIEHHOCTH U allIapaToOB KOKCOXMMHYECKHUX MPOU3BOJICTBY.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- 3aJaHUe Ha IPOCKTUPOBAHUE;

- OTJIaBJICHUE;

- BBEJICHUE;

- ONKCaHUE TEXHOJIOTUYECKOM CXEMBl YCTAHOBKY;

- OCHOBHBIE CBOMCTBA pabOYMX Cpen;

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

- CIIMCOK MCIIOJb30BAHHON JINTEPATYPBL.

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

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

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

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

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




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

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

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

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

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

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

1. Kacatkun, A. I'. OCHOBHBIC TIPOIIECCHI M alapaThl XUMUYECKON TEXHOJOTHH: YIeOHUK JUIs By30B. — M.: AnbsHc, 2005. —
753 c.

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

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

0.1 AprtHepekoro.— M.:Xumus, 1991.-272 c¢. PacuerHo-mosICHUTENBHAS 3aMCKa OOPMIISETCS Ha CTAHAAPTHBIX JINCTaX Oymaru
(dopmara A4 (210x297MMm). Ha kaxmom JHcTe OCTaBIAIOTCS MOJIA: ciieBa He MeHee 30 MM, cripaBa He MeHee 20 mm. CokpalieHust
CJIOB B TEKCTE HE JIOIYCKaroTCsl. TepMUHOIIOTHS OJKHA COOTBETCTBOBATH OOIEIPHHATON B HAYYHO-TEXHUUECKOH JIMTEpaType.
Pacuers B 3anmcKe TODKHBI COPOBOXKIATHCS MOSCHEHUAMHE. Bee pacueTHbIe (hOpMyITbI IPHUBOAATCS CHadaia B 00IIeM BUIE,
HYMEpYIOTCs, 3aTeM JaeTCsl HaMEHOBAaHHE 0003HAYEHHH 1 yKa3bIBAIOTCS Pa3MEPHOCTH BCEX BXOIAIIUX B (DOPMYITy BETHIHH.
YucieHHbIe 3HaYEHHS BEJIMYUH B ()OPMYITy TTOJCTABIAIOT B TOM MOPSAKE, B KAKOM OHH B HEH 3aIMCaHbl, M IIPUBOAST PE3yJIbTaT
pacdera. Bce pacyeTs! TOIKHBI OBITH BRITIONHEHBI B M&XIyHApOJHOH cucteme enuanr CH.
PacuerHO-TIOsICHUTENBHAS 3aIIMCKa JOIDKHA OBITH CHa0)keHa He0OXOJMMBIME TpadukamMu, cxeMaMu, 3cKn3amu. Bee mmmroctparmn
MUMEHYIOTCSl pUCYHKaMH. PHCYHOK HyMepyIOT M paclioyararor IocJjie CChIIKM Ha Hero. B TekcTe 3amuckn yka3blBaloTCsl CChUIKH Ha
HCIIONB30BaHHYIO JINTEPATYPY AJISL SMINPUUECKUX (HOPMYI, PU3NUECKNX KOHCTAHT U APYI'UX CIPaBOYHBIX AaHHBIX. CCBUIKM Ha
JUTEpaTypHBIE HCTOYHHUKH JAIOT B KBAIPATHBIX CKOOKaX, yKa3bIBasi HOMEP TAHHOTO HCTOYHHKA B CITUCKE JINTEPATYPHI.
I'pacmueckas uacTh MPOEKTa COCTOUT U3 UepTeka OCHOBHOTO ammapara. OdopmieHne rpaduIeckoi 4acTH MPOeKTa JOIKHO
cootBeTcTBOBaTh TpeOoBaHusaM ECK/I, nmpenbsBisieMbIM K BBIOJIHEHHIO TEXHUYECKOTO IIPOEKTA.
Ha gepreske mOJDKHBI OBITH TaHBI TTIABHBIH BHJ allllapaTa B CEUCHUH [0 BEPTUKAIBHOM OCH, BUJ CBEPXY (€C/IM HE0OXOANMO),
pa3pessl U Ce4eHHs, JarolIye ITOJTHOE IPEICTaBICHNe 00 YCTPOHCTBE TAaHHOTO aIllapara, a TAakke OCHOBHBIC y37IbI, KOTOPEIE Ha
TJIAaBHOM BHJIE HE yAAeTCs M300pa3uTh YeTKo. [ J1aBHBII BUJI ammiapara BIYEPUMBAIOT TOJIBKO B pab0oueM MOJI0KEHUH U pacioJiaraior
ero BJOJIb OOJIbIIEH CTOPOHBI TncTa. Ha ocTanbHOM 4acTy JaMCTa pacionaraloT APyrue BUbI, CEUCHUs], pa3pesbl. Pekomenyercs
oOIIHif BUJ armapara BEYEPUNBATH B HANOOJIBIEM M3 MacIITaboB ¢ MPUMEHCHNEM TIPH HEOOXOIMMOCTH Pa3phIBa H300paskeHNUS.




