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Jluer akTyaanzauuu padoveii nporpaMmal

PaGouast nporpamMma nepecMoTpeHa, oocyskena u onobpena mis peanusanuu B 2020 - 2021
yuebHOM rojy Ha 3acenannu Kadeapsl MeTanTyprau U XMMHYECKHX TEXHOIOTHH

Tlporokon ot 37 Wr N Z
3ag. kadeapoi ' < A.C. XapueHko

Pabouas mporpamma rnepecMoTpeHa, 06cykaeHa 1 oaobpena s peanusanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceanuu Kadeaper Metawryprid ¥ XHMHYECKHX TEXHOJIOI Ui
[Mporokonor 20 r. Ne __
3aB. kadenpoii A.C. Xapuenko

PaGouas nporpamma repecMoTpena, obcyxkiena u ogobpena uis peanusaiuu B 2022 - 2023
y4eOHOM roay Ha 3acejanuu kadeapel MeTaurypruu n XUMHYECKHX TEXHOJIOTHIA

[lporoxonor 20 r. Ne

3as. kadenpoi A.C.Yapqem(o
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[Iporokom or 20 r. N
3as. xadeapoit A.C. Xapyenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- (hopMupoBaHuE y CTYIEHTOB 0a30BbIX 3HAHHWH IO THAPOJAMHAMHKE, TCTUIOOOMEHY, U
MacCOIEPEHOCY B TMpOIeccax U ammapaTax XUMUYECKOW TEXHOJOTHUU JUisi 00ecredeHus
MMOHUMAaHUS CYIIIHOCTH SIBJICHUH, HAOJI0TAFOIIMXCS B ITPOIIeccax U 000PyAOBaHUH, PU PEIICHUH
CTaHJIAPTHBIX 33]1a4 ¥ TPOOJIeM B X0/Ie MPO(heCCHOHATLHOU ACSITETLHOCTY;

- (hopmupoBaHue MPOPECCUOHATBHBIX KOMIETCHIIMI B COOTBETCTBHHU C TPEOOBAHUSIMHU
®I'OC BO no nanpasnenuto nmoarorosku 18.03.01 Xumuueckast TeXHOJIOTHS

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctummuaa [Iporeccsl U anmapaThl XUMHYECKON TEXHOJIOTUU BXOJIUT B 0a30BYIO YacTh
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

OO0mas xuMu4eckasi TeXHOJIOTHs

Opranunueckasi XuMUs

[IpukiagHas MmexaHuka

TexHuueckass TepMOAMHAMUKA U TEIJIOTEXHUKA

TexHonorusa orHeynopos

®duznueckas XMMHUsS TYTOIUIABKUX HEMETAIUIMYECKUX U CUIIMKATHBIX MaTEPUAJIOB

be3onacHOCTb KU3HENEATEIBHOCTU

WNudopmaruka

Konnounnas xumus

®usuka

dusnyeckas Xumus

Marematuka

HaueprarenbHasi reomeTpust 1 KOMIbIOTEpHAs Tpaduka

OO01as 1 HeOpraHUYECKask XUMUS

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TTPU MU3yYEeHUU JAaHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOIOTUN

[IpoekTHas AeATENbHOCTD

MoaenupoBaHHEe XUMHKO-TEXHOJIOTHYECKUX MTPOLECCOB

[ToarotoBka K 3aIMTe U 3aIUTA BBITYCKHOM KBAIM()UKAIIMOHHONW PabOThI

[ToaroroBka K cayue v crlaya rocyAapCTBEHHOT O K3aMEHa

TernmoBble MPOLIECCH U arperarbl B TEXHOJOTMH TYTOIJIABKUX HEMETAUIMYECKUX M
CUJIMKATHBIX MaTE€pPUAJIOB

3 Komnerenuun odyyarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus aucuumiinHel (Moayns) «IIpoueccel 1 anmapaTbl XUMUYECKOM
TEXHOJIOTUI» 00YUaIOIIHMIiCs TOJIKEeH 00J1a/1aTh CIEAYIOUMMHA KOMITETCHIIUAMU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

OIIK-1 criocoGHOCTHIO ¥ TOTOBHOCTBIO MCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B TPO(ECCHOHANBHOMN AeSTeTbHOCTH




3HaTh

OCHOBHBIC IMPONLECCHI TUAPABIIMKHU U TCINIOTEXHUKH U UX B3aUMOCBA3D C
OCHOBHBIMH 3aKOHAMH €CTCCTBCHHOHAYYHBIX TUCHHUILIINH,

MCTOAUKH paCyY€TOB IMapaMETPOB INPOUCCCOB I'MAPABIIMKU U TCINIOTEXHUKHU
Ha 0a3e OCHOBHBIX 3aKOHOB CCTCCTBCHHOHAYYHBIX JUCHUILIJIMH

YmMern PaCCUUTBIBATh U AHAJIM3UPOBATH OCHOBHLIC ITAPaMETPEI IIPOLECCOB
TUAPABIUKHA U TCIINIOTCXHUKU C IPUMCHCHUEM OCHOBHBIX 3aKOHOB
€CTCCTBECHHOHAYUYHBIX JUCHUIIINH JJIA pEIICHUSA 3a1a4 HpO(l)CCCI/IOHaJII)HOI;'I
JACATCIIBHOCTH

BJIaI[eTB HaBbIKaMHU pacdy€Ta OCHOBHBIX ITapaMETPOB IMMPOLCCCOB T'MAPABIIMKU U

TCIUIOTEXHUKU C IPUMCHCHHUEM OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX
AUCHUIUIMH OJId pCUICHUA 3aaa4 HpO(i)CCCI/IOHaJIBHOI\/JI JACATCIIBHOCTHU

ITK-7 ciocoGHOCTBIO MPOBEPSATH TEXHUYECKOE COCTOSIHUE, OPIaHU30BBbIBATH MPOPUIAKTHUECKUE
OCMOTpBI M TEKYLIHI peMOHT 000py/10BaHuUsl, TOTOBUTH 00OPYJAOBAHNUE K PEMOHTY U IPUHUMATD
000pyI0BaHUE U3 PEMOHTA

3HaTh

OCHOBHBIC MapaMeTpPbl 000PYIOBAHHS THIPABIMYECKUX U TEIUIOBBIX CUCTEM
U ero pabory;

00IIKe TOAXO0/IbI K ONPEICICHUI0 TEXHUIECKOTO COCTOSIHHS, OPTaHU3aIIH
MPOQHIAKTHIECKUX OCMOTPOB U TEKYIIEr0 PeMOHTa 000PYIOBAHHSI,
MOJITOTOBKE €ro K PEMOHTY U MPUHATHS U3 PEMOHTA

YmeTh

paccuMThIBaTh OCHOBHBIE MTApaMeTpbl 000PYAOBAaHUS TUAPABINYECKUX U
TEIJIOBBIX CUCTEM M aHAIM3UPOBATh PE3YJBTATHI 3TUX PAaCUYETOB;
OIIpeNIeNIATh TEXHUUECKOE COCTOSHNE, OPTraHU30BbIBATh NPOPHIAKTHIECKIE
OCMOTPBI M TEKYIIME PEMOHTbHI 000PYI0BaHUSI, TOTOBUTh €T0 K PEMOHTY U
IIPUHUMATDH U3 PEMOHTA

Bnanets

HaBBIKAMHU pacyeTa OCHOBHBIX ITapaMeTpOB 000PYAOBaHHS I'MIPABIUYECKUX
U TEIJIOBBIX CUCTEM;

HaBBIKaMH OIPEJEIICHUS TEXHUUYECKOTO COCTOSIHUSA, OpraHu3aluu
Mpo(UTAKTUIECKUX OCMOTPOB U TEKYILIUX PEMOHTOB 000pYy10BaHUS,

NOATOTOBKHU €I'0 K pEMOHTY U IPUEMKH U3 PEMOHTA

[1K-8 roToBHOCTEIO

K OCBOCHHUIO U 3KCIITyaTalluhl BHOBb BBOJAUMOI'O O60py,I[OBaHI/I}I

3HaTh

OCHOBHOE 000py10BaHHE U €ro padoTy;

MIO/IX0/JIbI K OTIpEIeNIEHUIO BO3MOYKHOCTEN BHOBb BBOAMMOI'O 000pY10BaHUS,
€ro OCBOCHUIO U JKCILTyaTaluy;

METOJIMKH PacueTOB OCHOBHBIX MMApaMETPOB 000PY10BaHUS

YmMmern

pacCUUuTbIBAaTh OCHOBHBIC ITAPaMCTPhbI 060py,I[OBaHI/I}I;
AHAJIIM3UPOBATh BO3MOXHOCTH BHOBb BBOAUMOT'O 060py210BaHI/I$I,
NPHUHUMATh TCXHUYCCKUC PCUICHUS IJI €0 OCBOCHUA U 3KCILIyaTallun

Bnaners

HaBbIKaMHU pacd€Ta OCHOBHBIX ITIapaMETPOB 060p}/I[OBaHI/IH;
HaBbIKaMU B IPUHATHUH TEXHUYCCKUX peHIeHI/Iﬁ 110 OIIPECACICHUTIO
BO3MOXKHOCTEH O60pyILOBaHI/I$I, €ro OCBOCHHA U SKCILTyaTalluu

[TK-9 cnocoGHOCTBIO aHATU3UPOBATh TEXHUYECKYIO TOKYMEHTALUIO, ITOAOUPATh 000pYA0BaHHE,
TOTOBUTH 3asBKH HA IPHUOOpPETEHUE U PEMOHT 000pyI0BaHUS

3HaTh

OCHOBHOE 000PYJ0BaHKE JUIS THAPABINYECKHUX U TEIIJIOBBIX CUCTEM;
o01re moaxoap! K MoA00py 000pyI0BaHMs IJIsl THAPABINYECKUX U
TCIIJIOBBIX CHUCTEM, aHajmsy TCXHI/IHCCKOﬁ [[OKYMGHTaI_[I/II/I, IIOATOTOBKE
3asBOK Ha MPUOOpPETEHNE U PEMOHT 000Dy I0BaHUS




Ymers aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTALMIO Ha OCHOBHOE 000pyJOBaHHE
JUTSL TUJPABIMYECKUX U TEIUIOBBIX CUCTEM;
noaoupaTh 000pyROBaHKE IS THAPABINYECKUX U TEIIJIOBBIX CUCTEM,
TOTOBUTH 3a5BKU Ha MIPHOOPETEHNE U PEMOHT 000pYyJOBAHUS

Brnaners HaBBIKAMHU TI0JI00pa OCHOBHOTO 000pYIOBaHUS ISl TUPABIMYECKUX U

TEIUIOBBIX CHCTEM M aHaIM3a TeXHUYCCKOU JAOKYMCHTAIlMKU HA HCTO




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 24,8 akaj. 4acoB:
— aynuropHas — 20 akaj. 4acos;

— BHeaynuTopHas — 4,8 akaj1. yacoB

— caMmocrosTenbHas pabora — 250,6 akan. 4acos;
— MOJTOTOBKA K dK3amMeHy — 12,6 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 12,6 akan. yaca
dopma aTTeCTALUU - KYPCOBOM IPOCKT, 3a4eT, IK3aMEH

AynutopHast ) =
KOHTaKTHas paborta E 3 dopma TEKyIIEero
=
B aKaJl. 4acax (5 Bug KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S . p Kon
> & © | camocTosATeNnBHOM | ycHeBaeMOCTH U
JTACIUTUTAHBI = £ o . | xoMnereHIK
o & paboThI IIPOMEKYTOYHOM
nab. | mpaxr. | 23 aTTeCTaluu
Jlek. s < 11,
3aH. 3aH. | O &
Pazpmen 1
- CAMOCTOATENBHOE
Beenenue. OCHOBBI TeOpHU u3ydeHue yuaeOHoit Craaua
nepeHoca KxomiecTBal 4 | g 20 JIUTEPATYPBI; KOHTPOJIbHOM OIIK-1, IIK-7,
JIBHOKCHHUS, TEIUIOTHI, ' - opopmIIeHHE pa6otsl, yerHeiit | TTK-8, TTK-9
MaccChl KOHTPOJIbHOM oTpoc
paboTsI
Hroro mo pazneny 0,5 20
Paznen 2
- CAMOCTOSITENBHOE
H3yUYeHHEe y4eOHOU Craua
TuapoauEaMuka u JINTCPaTyphL; KOHTPOJILHOM
TUPOJMHAMHYECKHE - opopmrierne paboThl, YCTHBIN
TIPOLIECCHL. OcCHOBHBIE KOHTPOJILHOH OmpOC; CMAYA | e 4 1.7
ypaBHEHUS nBwkeHus| 4 1 (42U | 2/11 | 41,6 pabotsr; JlaGopaTopHoi K-8 ’l'IK 9 '
KUIKOCTEH, - oopmitenne 1 paboTsr Ne 1, ’
TUPOJMHAMHUYECKAs HIOAroTOBKa K KOHTPOJIb
CTPYKTYpa MOTOKOB saluite | prmomnenust KII,
JlaGoparopHoit sammra KIT
pabotsr Ne 1
Drinonorge KTT
Wroro no pazneny 1 421 | 2/11 | 41,6
Paznen 3
- CaMOCTOSITEIFHOE
N Crnaua
Teopust ¢pu3HvecKoro u U3y4CHHUE yueOHOM .
MaTeMaTHYeCKOro JIUTEPATYPBI; KOHTPOIILHOH
MO/JICIIUPOBAHUS 4 1 25 oo MJ'IeHI/I’e paoteL, yerubtid - OIIK-1, TIK-7,
p . P . ompoc; koutposs | I1K-8, TIK-9
HPOIECCOB  XUMHYECKOI KOHTPOJIbHOU
BeinosiHeHus KII,
TEXHOJIOTHH paboTsI,
3ammra KII
- Boinosinenue KI1
Uroro no pazaeny 1 25




Pasnen 4

- CaMOCTOSITENIbHOE
n3ydyeHue yaeOHon
i i Cnaga
JIUTEPaTyphI; N
. KOHTPOJIBHOU
[Mepemermenne KUAKOCTEH. - ohopmenue N
N paboTHI, YCTHBIH
Hacocer:  mopmHeBsle  H KOHTPOJIBHON ’
. oIpoc; clraya
LHEHTPOOEIKHBIE. paborTsr; . | OIIK-1, IIK-7,
1 421 | 2721 | 59 JlaGopaTopHoii
Koncrpykimn HACOCOB - oopMIICHHE U TK-8, TIK-9
.. pabotsr Ne 2,
O0OBEMHBIX,  OCEBBIX U MIOJITOTOBKA K
CTpYHHBIX 3alIuTe KOHTPOITR
pyH . BoinosiHeHus K11,
JlaGoparopHoit sammra KIT
paboter Ne 2
- BeinosiHeHue KII
HWroro no pazneny 1 421 | 2721 | 59
Paznen 5
- CaMOCTOSITETIEHOE
N Crnaua
u3ydeHue yueOHon N
Paznenenne  kuOKuX U HTEDATYDLL: KOHTPOJIBHOM
ra3oBBIX  HEOIHOPOIHBIX PaTypbL; pabotsl, yerapiii | OTIK-1, TTK-7,
1 25 - oopmiIeHUE
CUCTEM, TIEPEMELINBAHUE B N ompoc; kouTpoas | IIK-8, ITK-9
KOHTPOJIBHOU
JKUAKUX Cpenax . soimonHernst K1,
padorss; 3ammra KI1
- BemmonHeHne K11
HWroro no pazneny 1 25
Paznen 6
TeruoBele  mporeccel U
annaparbl: OCHOBBI TEOPHUHU CamocrosTenpHOe | YcTHBIN onpoc,
nepeaan TETUIOTHI, 1 o 5o |M3yueHne yueOHOM KOHTPOJb OIIK-1, TIK-7,
MPOMBIIIJICHHBIE  CIIOCOOBI JUTEpaTyphl; BeimosiHenus KIT, | TIK-8, TIK-9
MOZBOJIA M OTBOAA TETUIOTHI BemonHeHne KIT 3ammTta KIT
B XMMHUYECKOH anmaparype
Hroro no pazaeny 1 2/11 | 50
Paznen 7
CamocTtosTenpHOe | YCTHBIHM ompoc,
u3y4yeHue yueOHoi KOHTPOJIb OIlIK-1, TIK-7,
Mexannueckue nmporecc 0,5 30
XaHUICCKHC MPOLECCRI JIUTEPATYPHI; pemonHenus KII, | TIK-8, TTK-9
BeinoiHenue KI1 3amuTa KI1
Wroro no pazneny 0,5 30
Hroro 3a cemectp 6 8/4N | 6/41 |250,6 9K3aMeH,3a4ET,KII
KypcoBoii mpoekr, [OITK-1,ITK-
Hroro no nuciumianHe 6 8/411 | 6/411 |250,6
e 3aueT, ok3amen  |7,I1K-8,ITK-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuuoHHbIe 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNIbHOTO  IIpOLlEecCa, MPEANOJJAralllyl0 MpPsAMYH TpPaHCISALIUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast ACSITENLHOCTD CTYJEHTa HOCHT B TAKHX YCJIIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha mpaktuueckoM 3aHSATHUM ceMHUHap — Oecena MpenojaBaTelsi U CTYIIEHTOB,
o0CyXJieHHE 3apaHee IOJArOTOBJIEHHBIX COOOLIEHMM MO Ka)kJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€MHBIM JJIsl BCEX NIEpeYHEM PEKOMEHTyeMOM 00s13aTeIbHOM U IOMOTHUTEILHOM JIUTEPaTypHhI.

- [IpakTrueckoe 3aHsATHE, MTOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

- JJaboparopnas paboTa — opranuzanus yaeOHoi paboThI C peaJbHBIMU MaTEepUATIbHBIMU
U UHGOPMALMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOTOBBIMU MOJEISIMU
peaTbHBIX 0OBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OPraHU3alusa 00pa30BaTEIbHOTO MpoIlecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrara. Hapsay co
CIEIUATU3UPOBAHHBIMU ~ TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJIOTHUH.
WHTEpakTHBHOCTH MOAPA3yMEBACT CyOBEKT-CYyOBEKTHBIE OTHOIICHHS B XOA€ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenbl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-muckyccusi (Ha TpPaKTUYECKUX 3aHATUSAX M J1abopaToOpHBIX paboTtax) —
KOJJIEKTUBHOE 00CYKJI€HUE KaKOro-I1100 COPHOro BOMpoca, MpoOeMbl, BHISIBICHHE MHEHUH B
rpy1e (MeXIpynInoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIOT).

3)  HudpopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa30oBaTeNbHBbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CpPEICTB paboThl ¢ uHpopmanuein. Popmbl yueOHBIX
3aHATHIL:

- Jlekuus-Bu3yanusanusi — U3JI0KEHUE COACPKAHUS COIMPOBOXKIAETCA Mpe3eHTaluen
(memoHcTparuen y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TrpaUuecKux, ayIuo- 1 BUAEOMATEPUAaIOB).

- Ilpaktuueckoe 3aHsiTHE B (oOpMe IMpe3eHTalMu — MPEJICTaBICHUE pPE3yJIbTaTOB
MIPOEKTHOM MJIM UCCIEIOBATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIELIMAIU3UPOBAHHBIX
MIPOTPaAaMMHBIX CPE]I.

4) TexHOJIOTUU MPOEKTHOTO OOYYEHHUs — OpraHU3alus 00pa3oBaTEIBHOIO MpoIecca B
COOTBETCTBUHU C aJTOPUTMOM TOATAITHOTO PEIIEHUs MPOOJEMHOW 3aJauyd WM BBITOJTHEHHS
yueOHoro 3ananus. [IpoekT mpeanonaaraeT COBMECTHYIO Y4eOHO-TIO3HABATENBHYIO JIEATEIBHOCTh
TPYIIBI CTY/IGHTOB, HAMPABIEHHYIO HAa BBIPAOOTKY KOHIIETIIMH, YCTAHOBIICHHUE II€JIel U 3aj1ad,
(GOpPMYITUPOBKY O0XHIa€MBIX PE3yAbTAaTOB, OMNpPEICICHHUE MPHUHIMIIOB U METOJIUK PeIICHUS
MO-CTABJICHHBIX 3a/a4, IUIAHUPOBAaHWE XOAa pabOThl, MOWCK JOCTYIMHBIX H ONTHMAIBHBIX
pPECYpCOB, TMO3TAMHYIO peau3alyio IJaHa paboThl, MPE3EHTAIMIO PE3yJIbTaTOB pPalOOTHI, HX
OCMBICITIEHUE U PEDIIECKCHIO.

BroinonHenue cryaeHTaMu KypCOBOTO TMPOEKTa OpPHUEHTHUPOBAHO HA  pEILIECHUE
MIPOM3BOJICTBEHHBIX 3aJa4 C HCIOJIb30BAaHUEM IPOOJIEMHBIX TEXHOJOTMYECKHUX OMNepalui, Ha
OTBICKaHWE TPAHHI] MPUMEHHUMOCTH MOJTYYCHHBIX PE3yIbTAaTOB, HA TIOUCK BAPUAHTOB JYUIIIHUX
pelIeHU.



6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. OU3HKO-XMMHUYECKHE OCHOBBI MPOIECCOB TEIIOMaccooOMeHa: YuebHoe mocobue /
ApxunoB B.A. - Tomck: U3a-Bo Tomckoro monmrex. yamBepcuteta, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007.

2. IIpomeccsl U anmaparbl XUMHUYECKOH TEXHOJOTMH B TEXHHKE 3aIIUThI OKPYKAIOIICH
cpeapl: Yuebnoe nocobue / K.P. Tapanuesa, K.B. Tapanues. - Mocksa : HUI] UH®PA-M, 2014,
- 412 c.: 60x90 1/16. - (Beiciiee obpa3oBanue: bakanaspuar). () ISBN 978-5-16-009258-4 -
Texkcr : anextponnsiit. - URL: https://new.znanium.com/catalog/product/429195 .

0) JlonosiHuTebHAS JIUTEPATYpA:

1. KoHcTpyrpoBaH#e U pacyeT 3JeMEHTOB XUMHYECKOT0 00opyaoBanus: yueonuk / N.1.
[MTouukapos, C.U. ITonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui1.; 60x90 1/16. (nepermier)

ISBN 978-5-98281-174-5 - Tekcr : JJIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=2776 .

2. Henunelinbie HecTarmoHapHbie 3G (eKThl B polieccax MacconepeHoca: Mmonorpadus /
I'epmianoB B.1O., 'apmamos C.U. - Poctos-Ha-Jlony: U3narenscreo ODY, 2014. - 114 ¢. ISBN
978-5-9275-1232-4 - Texkcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

3. Teopernueckne ocHOBBI TerutorexHuku/JIsmkos B. M. - Mocksa : KYPC, HUI]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (ITepemnér) ISBN 978-5-905554-85-8 - TekcT :
sanexktpouHbIi. - URL: https://new.znanium.com/catalog/product/496993 .

B) MeToanyeckue yKazaHus:
1. T'mapomuHamuka u Teruionepenada: npaktukym / A.B.'opoxoB. MarHuroropck:
W3n-Bo MarauToropck. roc. Texs. ya-ta um. I.11.Hocosa, 2017. 59 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off'lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional



https://new.znanium.com/catalog/product/673007
https://new.znanium.com/catalog/product/429195
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://new.znanium.com/catalog/product/496993

. ¢BOOOIHO
7Zip pacmopoctpansiemoe [10 Oeccpotmno
FAR Manager CBOOOTHO 0eccpoyHO

IIpodeccuonanbHbie 6a3bl JTaHHBIX H HH(POPMAIHOHHBIE CITPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa
DnekTpoHHas 0a3a MEPUOJUYECKUX H3JIaHUN
East View Information Services, OO0 «MBUC»

Harmwmonanbuasa

HHPOPMAIIMOHHO-AHAJIUTHYCCKAas CUCTCMAa — . . .
¢ pv uu URL: https://elibrary.ru/project risc.asp
POCCI/II/ICKI/II/I HUHIOCKC Haquoro HHTHpOBaHI/IH

https://dlib.eastview.com/

(PUHII)

ITouckoBas cucrema Akanemus Google (Google URL: https://scholar.qoogle.ru/
Scholar)

Wndopmanmonnas cucrema - ExamnHoe oxHO

URL: http://window.edu.ru/

J0CTyIa K HHQOPMAIIMOHHBIM pECypcaM

denepalibHOE  TOCYIapPCTBEHHOE  OODKETHOE
YUPEKIACHUE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
POMBIIIIEHHOM COOCTBEHHOCTH

Poccuiickas ['ocynapctBeHHast — OuOamoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnekTpoHHbIe pecypchl oubmoreku MI'TY um.

L 1. Hocosa http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCHUIUINHBI BKITIOUAET:

VY4eOHble ayqUTOpPUHU [UIsl NPOBENCHUS 3aHITUH JIEKIMOHHOro Tumna. OcHalleHue:
MynbTrMeniHBIE CpeICTBA XpaHEHHUs, [TepeJauu U MpeJICTaBIeHHs THPOPMAaLUH.

Y4eOHble ayAUTOpUM s TpOBEAEHUS J1a0OpaTOpHBIX paboOT: XMMHUYECKHE
nabopartopun. OcHameHue: XHUMHUYECKME peaKTHBBI, XUMHUeckass mnocyna, JlaboparopHoe
obopynoBanue, Tabmuna «lleproguueckas cucreMa XHMHUYECKHX AJIEMEHTOB», llnakatel mo
TeMaM paboyeil MporpaMmBbl.

VYdeOHbIE ayIWTOPUHM Ui TPOBEACHUS TPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS M THPOMEXYTOYHOW aTTeCTaIUH.
OcHamenue: Jlocka, MyJTbTUMETUWHBIN IPOEKTOP, IKPaH.

VY4eOHble ayTUTOPUU ISl BHIMOJIHEHHUS] KYpCOBOTO NMPOEKTUPOBAHMS, MOMEICHHsS IS
camocCTosTeNbHOM paboThl o0yuatoniuxcsa. OcHamenue: [lepcoHanbHble KOMIBIOTEPHI € MTAKETOM
MS  Office, Beixomom B  MHTepHET ®W ¢  JOCTYIOM B  3JICKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne Ui  XpaHeHMS M NPO(PUIAKTHYECKOTO OOCITYKHMBaHUS Yy4eOHOTO
obopynoBanus. Ocnamenue: lllkadsr mis xpaneHus yd4eOHO-METOAMYECKON JTOKYMEHTAIIHH,
yuyeOHOro OO0OpYyJOBaHUS U y4eOHO-HArJSIHBIX TocoOuii, MHCTpyMEHTHI [JIsI pEMOHTa
71a00paTOPHOTO 000PYAOBAHHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

IMpuioxenue 1

Y4yeOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo nucrummae «lIporeccsl W ammapathl XUMHYECKOW TEXHOJOTHH» TMPEIyCMOTpEHA
ayJUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AynuropHas ¥ BHEAyJUTOpHAas CaMOCTOsATENIbHAas paboTa CTYICHTOB MPEIIOIaraeT
MMOATOTOBKY K YCTHBIM OIIpOCaM — 6eCCI[aM IO JIMTCPATYPHBIM UCTOYHUKAM U WHAWBUAYAJIbHBIM
3aJIaHUsIM TI0 Pa3JIMYHBIM pacyéraM Ha MPAKTHYECKUX 3aHATHSIX M JIADOpaTOpHBIX paboTax, a
TaKXe BBIMOJIHEHUE KYPCOBOTO MTPOCKTUPOBAHHSI.

IIpumepnviii nepeueHv 80NPOCO8 Ol YCMHLIX ONPOCO8 — beced nO memam (3auema u
9K3aAMEHA)

- OcHOBbl meopuu nepeHoca KOIU4ecmea 08UNCeHUs, Meniombl, MAcchl.

- Tuopoounamuka u eudpoounamuueckue npoyeccovl. OCHOBHblE YPABHEHUS OBUNCEHUS
HcUOKocmetl, 2UOPOOUHAMUYECKAST CIMPYKMYPA NOMOKO8.

- Teopusi usuueckoeo u MamemMamuyecKko20 MoOeIUPOBAHUSI NPOYECCO8 XUMUUECKOU
MEXHONI02UU.

- [lepemewenue ocuokocmeti. Hacocvl: nopwnesvie u yenmpodedxcuvie. Koncmpyxkyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYUHDBIX.

- Pazoenenue scuokux u 2azo8vix HeOOHOPOOHBIX CUCTEM, NepeMetusanue 8 HCUOKUX Cpeoax
(KOHCMPYKYuy OMCmMoUuHUK08, uibmpos, yeHmpugye).

- Tennoswvie npoyeccol u annapamsl: OCHO8bI MeOPUU nepedaiu meniomol, NPOMbIULIEHHbIE
cnocobvl noodgoda u omeoda Menjiomsl 8 XUMUYECKOU annapamype (KOHCMpYKyuu
Men000MeHHUKO8, CYUUIOK).

- Mexanuueckue npoyeccbwi.

. Knmaccudukanus 0oCHOBHBIX MTPOLIECCOB U alMapaToB XMMHUYECKON TEXHOIOTUU

. AHaNM3 M pacyeT XUMHUUYECKON armapaTypbl B XUMHUYECKON TEXHOJIOTHUU

. O611e moI0KEeHUs O COCTABIIEHUH MaTepualbHBIX M TEIJIOBBIX OallaHCOB

. OCHOBBI TEXHUYECKOU ruapaBiuku. [IpeameT u 3a1aun TEXHUYECKON THAPABIUKHI
. OCHOBHBIE CBOMCTBA KaNeIbHBIX KUAKOCTEN

. BHyTpenHue cuibl )KUIKOCTH (MOJIEKYISIPHBIE CHJIIbI)

. Bsaskoctb

. OCHOBHOE ypaBHEHHUE TUJIPOCTATUKHU. Y paBHEHUE TTOBEPXHOCTH YPOBHS

. 'uapocraTuyeckoe aBiaeHUE B TOUYKE MOKOSIIEHCS JKUIKOCTH U popMa IOBEPXHOCTH YPOBHS
. Cua THIPOCTAaTHYECKOT O ABJIEHUS HA CTEHKY cocya

. OCHOBBI THJIPOIMHAMUKH

. OCHOBHBIE ypaBHEHUS THAPOIUHAMUKH

. OCHOBHBIE KPUTEPUU THIPOTUHAMHYECKOTO TI0100Us

. YpaBHeHus Ditsiepa ISl ABUKYIIEHCS )KUIKOCTH

. YpaBuenue bepuymiu

. IloTepu Hanopa npu JBUKEHUH PEaTbHOM JKUJIKOCTH B MPSIMOIMHENHOM KaHaje
. Pexxumbl BUKEHUS peanbHOM KUKOCTH U IOTEpU Haropa

. MecTHBIE COIPOTUBIICHUS TOTOKAM U1 pacdeT TpyOOIPOBOIOB JJIsI TPAHCIIOPTA KUIKOCTEH
. Pacuer razonpoBooB

. UcTeuenne KUAKOCTH Yepe3 OTBEPCTHUS, MTYIEPHI U BOJTOCITUBBI

. Ilepememenue xunkocren. Hacocsl

. IlopuiHeBbIe HACOCHI

. LlenTpOoOE)KHBIE HACOCHI

. Potanmmonnsie HacoCEkl

. BuHTOBBIE HacOCHI

. [ImacTuHYaTBIE HACOCHI

. Buxpesble HacOChI
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28. CtpyiiHble HACOCHI

29. I'azmudt (3paudr)

30. Pa3znenenue HEOJHOPOHBIX CUCTEM

31. XapakTepucTuka JUCIEPCHBIX CUCTEM

32. I'paBUTALIMOHHOE OCAXKICHUE

33. Pacuet npou3BOIUTEIBHOCTH OTCTOMHUKOB

34. Annapatypa OTCTauBaHUsi KOKCOXHMHUYECKOTO IMPOU3BOJICTBA
35. dunbTpoBaHue

36. LlenTpoOexxHOE OCaXACHUE U HEHTPOOESIKHOE (PUIBTPOBAHUE
37. TemnepaTypHOE MOJIE U TEeMIEPATypHbIA IPagUCHT

38. OcHOBHOE ypaBHEHHUE TEILIONEPEIaun

39. TemmonpoBOAHOCTh. Y paBHeHUE Dypbe

40. TentoBoe n3nyyeHue

41.3akon Credana-bonbpimana

42. 3akon Kupxroda

43. B3auMHOE U3JIy4eHHE JIBYX Tell

44. JlyueucmnyckaHue ra3oB

45. Ilepenaya Temnsa KOHBEKIUEH

46. IuddepenmansHoe ypaBaenne Oypre-Kupxroda

47. TeroBoe mmogodue

48. Tennmonepenaya

49. Tennmonepenaya Npu MOCTOSHHBIX TEMIIEpaTypax TEIUIOHOCUTENCH
50. Tennonepenaya rnpu NepeMeHHbIX TEMIIEpaTypax TEIUIOHOCUTEIEH
51. Koncrpykuust TeI000MEHHBIX anmnapaTtoB

52. Tpybuatbie TETII00OMEHHUKH

53. CpaBHHTENbHAS XapaKTEPUCTHUKA TETUIOOOMEHHBIX amapaToB
54. PacueTt Tena000MEHHBIX aInapaToB

Temvl 1abopamopubix pabom:
Jlabopamopnas paboma Ne 1. « Pescumol 08udceHUs: HCUOKOCUY
Jlabopamopnas paboma Ne 2. « Cuamue xapakmepucmux yeHmpooexncHo2o Hacocax

Ipumepnuvle 3a0anus 01 KOHMPOALHOU pabombl.

1. PacueT opHeHTUPOBOYHOTO AUaMeETpa TPyOOIpOBOAa U BHIOOP CTAaHAAPTHOTO AMAMETPA
TpyOOIIPOBOJIa TIO CIAEAYIOIIMM HCXOAHBIM JAHHBIM: HCXOJHAs CMECh XJIOPO(OpM - YKCyCHas
kucnota; Maccoast 1ong HK X, = 0,26; pacxox cmecu G = 23300 kr/4; HayanpHas TemrepaTypa
BOJIIHOTO Tapa tj; = 160 °C; koHeuHas Temneparypa BoAsHOro mapa ti, = 160 °C; HauanbHas
Temneparypa cMecH tyy = 30 °C; koHeuHas TemnepaTypa cMecH tr, =61 °C; naBieHue BOASHOIO
napa Py;=480000 I1a; reomerpuyeckas BpIcOTa TOABEMA hreoy = 21 M.

2. Pacy€r cKOpOCTH ABWKEHHUS >KHIKOCTH M ONpENIEJICHUE peXuMa €€ JABUKEHHUS IO
CJIEYIONIMM MCXOIHBIM JaHHBIM: HCXOJHAs CMECh XJI0pOodOpM - YKCYyCHasl KHCIIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIEpaTypa BOASHOTO mapa tyy =
160 °C; xoHeuHas TemnepaTypa BoasHOro napa ti, = 160 °C; HayanbHasg TeMneparypa CMecH ty =
30 °C; koneuHas temmeparypa cMmecH ty =61 °C; naBnenue BoassHoro mapa Py,=480000 Ila;
reoMeTpUUecKasi BEICOTa MoabeMa hreoy = 21 M.

3. Pacuér xodddunrenta rupaBIuIecKoro COMPOTUBIEHUS MO CIAEAYIOUIUM HUCXOTHBIM
JAHHBIM: HCXOJIHAsl cCMeCh XJI0podopM - ykcycHas kucioTa; maccoBas ot HK x4 = 0,26; pacxon
cvmecu G = 23300 xr/u; HavajbHasg TeMmImeparypa BoasHoro mapa t;; = 160 °C; xoHeuHas
TeMnepaTrypa BoAsHOro napa ti, = 160 °C; HayanbHasg TemnepaTtypa cmecu tr; = 30 °C; koHeuHas
TeMmriepatypa cmecu ty =61 °C; naBnenue BoasHoro mapa P,;=480000 Ila; reomerpuyeckas
BBICOTA HOBEMA hyeoy = 21 M.

4. Pacuét K02 PUIIMEHTOB MECTHBIX COMPOTHUBIICHUH TIO CICAYIOIINM UCXOIHBIM JaHHBIM:
MCXOJTHAsI CMECh XJIOpodopM - YKcycHas kuciioTa; MaccoBast noiist HK x,, = 0,26; pacxon cmecu G




= 23300 xr/4; HavyajgbHas TeMIlepaTypa BOASHOro mapa t;; = 160 °C; KoHeuHas Temrmeparypa
BOJsTHOTO Tapa ty, = 160 °C; HauanpHas Temiiepatypa cMmecH try = 30 °C; KOHeuHas TeMIiepaTypa
cMmecH ty =61 °C; naBnenue BoasiHoro mapa P,;=480000 Ila; reomerpuueckasi BpicOTa Mo IbeMa
Nreon = 20 M.
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5. Pacuér moiHOM moTepu Haropa B TPyOONpPOBOJE IO CICIYIONTUM HCXOJHBIM JIAHHBIM:
UCXO/IHAs CMeCh XJI0po(opM - yKCycHas kucioTa; maccoBast 1ot HK X, = 0,26; pacxox cmecu G
= 23300 «r/4; HauanbHasl TeMIepaTypa BOIsSHOTO mapa t;; = 160 °C; koHe4yHass Temmeparypa
BOJSTHOTO Tapa ti, = 160 °C; HauanpHas Temiepatypa cMmecH try; = 30 °C; KoHeuHas TeMIiepaTypa
cMecH tr =61 °C; gaBnenue BoasiHoro napa Py;=480000 Ila; reomerpuueckas BbICOTa MOIbEMA
Nreon = 20 M.

6. Pacuer crangapTHOro KOXyXOTpyOHOro ammapara Jyisi Ipolecca HarpeBa CMECH IO
CJICTYIOIIIMM HMCXOJHBIM JIaHHBIM: MCXOJIHAs CMECh XJIOPO(GOPM - YKCYyCHAsi KUCIIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TeMIEpaTypa BOASHOIO mapa ty; =
160 °C; koHeuHas Temmeparypa BoasHoro napa ty, = 160 °C; HauanpHas TemnepaTrypa cMecH ty =
30 °C; koneuHas temmeparypa cMmecH ty =61 °C; naBinenue BoasHoro mapa Py,=480000 Ila;
TreOMEeTPHUYECKast BRICOTA TOIbeMa hyeoy = 21 M.

HDHM@DHO@ 3a0anue Ha KVpCO6OZZ npoexkm:.

MHWHHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUNA P®

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIXOJIDKETHOE OBPA3OBATEJIbBHOE
YYPEXAEHHUE BBICILIET'O ObPA3OBAHUMA
«MATHUTOI'OPCKUI T'OCYJJAPCTBEHHbBIM TEXHUYECKUI YHUBEPCUTET
M. I'1. HOCOBA»

Kadenpa merannypruu 1 XUuMHYECKHX TEXHOJIOTHHA

3AJIAHUE HA KYPCOBOI ITPOEKT
10 JTUCHOUIIJINHE «Hpoueccm Hu annapaTLI XHMHHGCKOP'I TCXHOJIOTUN»

Tema: «Pacuém obopyoosanus yuacmka nooozpeea UCXOOHOU CMeCU PeKMUPUKAyUuOHHOU
YCMAaHOGKU»

Crynenty

Lenv pabomui:

['unpaBnuyecKuii U TEIUIOBOM pacyeT 000pyIOBaHUS yUacTKa MOAOTPeBa HCXOIHON cMecH
PEKTU(UKANMOHHON YCTaHOBKH.

3aoauu:

1. Pacyer rumpaBIM4ecKUX COMPOTHUBICHUNU B TPYOONMPOBOAEC M BBHIOOP IIEHTPOOEKHOTO
Hacoca.

2. Pacuer craHmapTHOro KOXyXOTpPyOHOTO ammapara JJisg Ipoliecca HarpeBa HMCXOIHOU
CMECH.

Hcxoonvie oannvie:

Cwmech: memanon - monyon



Maccosas nonst HKK x,,.,. = 0,50

Pacxox cmecu G = 27000 xz/u

Haganshas Temnepatypa BoasHoro napa t;, = 150 °C
Koneunas temmniepaTtypa BoasHoro napa t;, = 150 °C
Havansnas Temneparypa cmecu t,, = 25 °C
Koneunas temriepatypa cmecu t, =65 °C

Hasnenue BoasiHoro napa Pg,=480000 Ila
['eomeTpuueckast BeICOTa moabeMa N, = 21 m

Cpok cnaum: « » 20 T
PykoBoauTenb: / monieHT, K.T.H. lllyouna M.B. /
3aaHue MOTydwIL: /CTyIIEeHT TP. /

Marnutoropck, 20

Kypcosoii _npoexm BbImonHseTCS 00YyYaIOIIMMCS CaMOCTOSTEIFHO TOJ PYKOBOJICTBOM
npenoaBarens. [Ipu BBINMOTHEHNH KypCOBOTO MPOEKTa 00yYaroImIUiics JODKEH MOKa3aTh CBOE
yMeHHe paboTaTh C HOPMATHBHBIM MAaTEPHAIOM W JPYIHMMHU JMTEPATYpPHBIMH MCTOYHHKAMH, a
TaKKe BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh M aHAIM3UPOBATh (PAKTHYECKHA MaTtepual u
CaMOCTOSATEIILHO TBOPYECKU €T0 OCMBICIIUBATB.

B nauane u3y4yeHus AUCHUILTUHBI MPETIOAABATENb MpEAaraeT o0y4JaromuMcsl Ha BBIOOD
HepevyeHb TeM KYPCOBBIX IMPOEKTOB. OOyUaronuiicss CaMOCTOSATENILHO BEIOUPAET TEMY KypCOBOIO
npoekTa. CoOBMaZieHWE TEM KYpPCOBBIX MHPOEKTOB Y CTYICHTOB OJHOW Y4eOHOW TpymImbl He
JIOITyCKaeTcsl.

[Tocne BbIOOpa TeMbI MpemoaaBateNb (HOPMYTUPYET 3aJaHue 0 KypCOBOMY IMPOEKTY U
PEKOMEH/IyeT MepeyeHb JIMTepaTyphl AJs €€ BBIMTOJHEHHS. VICKIIOUNTENbHO Ba)KHBIM SIBIISETCS
UCTIOJIb30BaHNEe WH(POPMAIMOHHBIX HCTOYHUKOB, @ UMEHHO cucTeMbl «/HTepHET», 4TO macT
BO3MOXHOCTh 00y4aronmMcs 60see MOIHO U3JI0KUTh MaTepuall 1o BHIOpaHHOM UM TeMe.

B mpomecce HammcaHHMsT KypcOBOTO MPOEKTa OOYYArOIIMKCS JOIDKEH pa3o0parbes B
TEOPETUYECKUX BOIPOCAX TEMbI, CAMOCTOATENBHO MPOAHATU3UPOBATh NPAKTUUECKUN MaTepuanl,
pazo0paTh 1 000CHOBAThH MPAKTUUECKUE TTPEIIOKCHHUS.

[TpenonaBatensb, MpoBEpUB PabOTy, MOXKET BO3BPAaTUTh €€ Ui J0pabOTKH BMeEcTe ¢
NUCHbMEHHBIMU 3aMeuaHusiMA. CTYAEHT [OJKEH YCTPaHUTh IIOJNydYeHHBIE 3aMEYaHus B
YCTAHOBJICHHBIH CPOK, OCIIE Yero paboTa OKOHYATENIbHO OLIEHUBACTCH.

KypcoBoit npoekT momkeH ObiTb odopmiieH B cootBeTcTBrH ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, COAEp)KaHue, OOIIMe NpaBWiIa BBINOJIHEHUS U
o opMITCHUS.

[Tpumep 3amaHus Ha KypCOBOM MPOEKT MPEICTAaBIIECH B JAHHOM pa3/ielie BBILIE.




pnioxenne 2

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTreCTalumn

a) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaAcCTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

OIIK-1: cnocobrnocmbvio u 20moeHOCMbIO UCNOIb306AMb OCHOGHDbIE 3AKOHbI €CMmeCmeEeeHHOHAYYHbIX 0”01{””]1”1—! 6 npod)eccuouaﬂbnoﬁ oesmesibHOCmU

3HaTe

OCHOBHblE — Npoyeccvl  2UOPAGIUKU U
MeniomexHuku U  Ux  63aUMOCEs3b  C
OCHOBHBIMU 3AKOHAMU eCMEeCnB8EeHHOHAYYHbIX
OUCYUNTIUH,

MEMOOUKU PAcuemos napamempos
npoYeccos 2UOPAGIUKU U MENIOMEeXHUKU HA
0aze 0CHOBHBIX 3A4KOHO8
€CmecmeeHHOHAYYHBIX OUCYUNTIUH

Ilepeuensy meopemuyueckux 60nPocog 01 YyCMHBIX ONPOCOE — Heced no memam u 3auema:

O 0NN DN B W=

. Kimaccudukanus oCHOBHBIX MPOIECCOB U alllapaToB XUMHUECKOU TEXHOJOTHH

. AHaNM3 ¥ pacyeT XUMHYECKOU anmapaTrypbl B XUMUYECKON TEXHOJIOTUU

. O011ue moJIoKEHHUS O COCTABJICHUN MaTEPHAIBHBIX U TEIUIOBBIX 0aJaHCOB

. OCHOBBI TEXHUYECKOU ruapaBiuku. [IpeameT u 3a1aun TEXHUIECKOM THIPaBINKA

. OcHOBHEBIEC CBOMCTBA KaNeJIbHBIX KUJIKOCTEH

. BuyTpennue cuibl )KUaKOCTH (MOJIEKYISIPHBIE CHJIIbI)

. Bsi3kocTh

. OCHOBHOE ypaBHEHHUE TUJIPOCTATUKHU. Y paBHEHUE TTOBEPXHOCTH YPOBHS

. I'uppocraTtuyeckoe gaBieHHE B TOUKE MOKOSIICHCS KUAKOCTH U (opMa MOBEPXHOCTH

YPOBHS

10.
11.
12.
13.
14.
15.
16.
17.
18. MecTHbIE CONPOTUBIEHUS MOTOKaM

Cuia ruapoCTaTUYECKOTO AABJIEHUS HA CTEHKY COCy/a

OCHOBBI THJIPOJJUHAMUKHU

OcHOBHBIE ypaBHEHUS THAPOJUHAMUKHI

OcCHOBHBIE KPUTEPUU THUAPOAUHAMUYECKOTO OO0

VYpaBHeHus Dilsiepa Ui JBUKYLIEHCS )KUIKOCTH

VpaBuenue beprymm

ITotepu Hamopa Nnpu IBUKEHUU peaIbHON KUIKOCTH B IPSIMOJIMHENHOM KaHalle
Pexumbl ABUKEHUSI pealibHOM JKUIKOCTH U TOTEPHU Haropa

U pacyeT TpyOONpOBOAOB MAJs TpaHCIOpTa

KHUIIKOCTEH
19. Pacuet razonpoBoaos
20. Mcreuenune )KUIKOCTH Ye€pe3 OTBEPCTUS, ITYLEPBl U BOJOCIIHBBI




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

21.
22.

23

[Tepemenienue xunkocteit. Hacochl
ITopuiHeBbIE HACOCHI

. LlenTpobOesxHbIe HaCOCHI
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Poranmnonnsie HacOCHI

BuHTOBBIE HACOCHI

[ImacTuHYaTHIE HACOCHI

Buxpesbie HacoChl

CrtpyiiHbIe HACOCHI

Iazmudrt (3paudr)

Pa3neneHne HEOJHOPOAHBIX CUCTEM

XapakTepucTUKa JUCHEPCHBIX CUCTEM

I'paBUTaLIMOHHOE OCAXKICHHE

PacueTr npou3BOAUTENBHOCTH OTCTOMHUKOB

Anmaparypa OTCTauBaHHsI KOKCOXHMHUYECKOTO MTPOU3BOJICTBA
OUIbTpOBAHUE

IlenTpoOe)KHOE OCaXK/IeHUE | LIEHTPOOE)KHOE PUIBTPOBAHHE
TemnepaTypHoe 1oJie U TeMIEepaTypHbI rpaAueHT

OcHOBHOE ypaBHEHUE TEIJIONEpEaAYU

TermmonpoBogHOCT. YpaBHeHUE Dypbe

TertoBoe u3nydyeHue

41.3axon Credana-bonpiimana

42.
43.
44.
45.
46.
47.
48.
49.
50.

3axoH Kupxroga

B3auMHoe uznydyeHue 1ByX Teln

JlyyenucnyckaHnue razoB

[Tepenaya Teria KOHBEKIIUEH

Juddepenumansaoe ypasuenue Oypne-Kupxroda

Tennosoe nonpodue

Tennonepenaua

Tenonepenaya mpy MOCTOSTHHBIX TEMIIEPATypax TEIUIOHOCHTEIEH
Tenonepenaya npyu nepeMeHHbIX TEMIEpaTypax TEIIOHOCUTENeH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

51. KoHCTpyKIus TEMII00OMEHHBIX aIllapaToB

52. TpyOuarbie TEI000OMEHHUKI

53. CpaBHHTENIbHAS XapaKTEPUCTUKA TEIUIOOOMEHHBIX alapaToB
54. Pacuer Terio00MEHHBIX anmnapaToB

VYMeTh

paccuumvléams u aHAIUUPOBAMb OCHOBHLLE
napamempsi  HPOYEcco8  2UOPABIUKU U
MENIOMexXHUKU ¢ NPUMEHEHUEM OCHOBHBIX
3aKOHO8 eCMeCMEEeHHOHAYYHbIX OUCYUNIUH
ons  peuwtenus 3a0ay  NPohecCUOHAIbHOLU
oesmenbHoCcmu

Ilpumepnvie 3a0anusn 011 KOHMPOIAbHOU padomel:

1. Pacuér ckopocTH IBHKEHHUS KUJIKOCTU U OMPEICICHUE PEeKUMa €€ ABUKEHUS IO
CIEIYIOIIUM HCXOIHBIM JAHHBIM: HCXOJHAas CMECh XJIOpPOPOpM - YKCyCHas KHCIIOTa;
maccoBast goist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HavanbHasl TemrepaTrypa
BOJSIHOTO apa t;, = 160 °C; koHeuHas Temneparypa BoAsHOro napa ty, = 160 °C; HayasibHas
Temneparypa cMmecu tyy = 30 °C; koHeuHas TemmepaTrypa cMmecH ty, =61 °C; naBieHue
BojsiHOTO Tapa P,;=480000 I1a; reomeTpuieckas BbICOTa MOIABEMA hreoy = 21 M.

2. Pacuér xoadduimeHTa THIPABIMYECKOTO COMPOTHUBICHUS IO CIEAYIONUM
UCXOJHBIM JJAHHBIM: UCXOJHAasl cMech XJI0podopM - YKcycHas kuciaorta; MaccoBas aoist HK
Xk = 0,26; pacxon cmecu G = 23300 kr/4; HaYabHAs TEMIIepaTypa BoAsHOro napa t;,; = 160
°C; KOHeYHas TeMIieparypa BoAsHoro napa ti, = 160 °C; HayanpHas TemrepaTypa cMecH tpy
= 30 °C; koHe4Has TeMrieparypa cMecH ty, =61 °C; maBnenue BoasHoro mapa P,,;=480000
[Ta; reomeTpuyeckasi BEICOTa MOABEMA hyeqy = 21 M.

3. PacueT cTanmapTHOTO KOXKYXOTPYOHOTO arnmapara Jyist mpoliecca HarpeBa CMecH 1o
CIEIYIOIIUM HWCXOJHBIM JAaHHBIM: HCXOJHAs CMECh XJOpoQOopM - YKCyCHas KHCIIOTa;
maccoBas nois1 HK xu = 0,26; pacxon cmecu G = 23300 kr/4; HavanbHasi TeMIeparypa
BOJSIHOTO napa t; = 160 °C; koHeuHas TeMIiepatypa BoIsHOro napa ti, = 160 °C; HaganpHas
temneparypa cmecH t; = 30 °C; koHeuHas Temreparypa cMmecH ty, =61 °C; maBnenue
BostHOTO Mapa P,;=480000 I1a; reomeTpuyeckas BbicoTa NoabeMa hreoy = 21 M.

Bnanets

HABbIKAMU pacuema OCHOBHUBIX
napamempos npoyeccos UOpasIuKu U
MenIOMexHuKu ¢ NpuUMeHeHUuem OCHOBHbIX
3aKOHO8 eCMeCmEeHHOHAYYHbIX OUCYUNIUH
011 peuleHust 3a0ay NPopeccUuoHaIbHOU
oesamenbHoCmuU

Osnademp nHagviKamu pacuema 0CHOGHBIX RAPAMEMPOE NPOUECCOE UOPABGTUKU U
men10mexHuKu ¢ NpUMeHeHUueM 0CHOBHBIX 3AKOHO8 eCHeCm8EeHHOHAYYHBIX OUCYUNIUH
0715 peuienus 3a0a4 npoheccuoHanbHOI 0eameabHOCIMU NPU bINOJIHEHUU CT1e0VIOUUX
aadbopamopusix pabom:

Jlabopamopnas paboma Ne 1. « Pescumul 08udiceHUs HCUOKOCMUY

Jlabopamopnas paboma Ne 2. « Cusmue xapaxmepucmuk yeHmpoOe*CHO20 HaAcocay




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

Osnademsy HagvlKamu pacyema OCHOBHBIX RAPAMEMPOE NPOUECCO8 UOPAGIUKU U
mennomexHuKu ¢ nPUMeHeHUuemM 0CHOBHbBIX 3aKOHO8 eCeCMEEHHOHAYYHBIX OUCUUNTIUH
0115 peuieHus 3a0ay nPopheccuoHaIbHOl 0eAmeabHOCMU NPU 6bINOJIHEHUU C/1e0YIOULe20
Kypcoeozo npoexma:
Ilpumepnoe 3a0anue na Kypcoeoii npoexm:
Tema: «Pacuém 060py008anus yuacmka noodocpeda UCXoOHoU cmec peKmupukayuoHHou
VCMAHOBKU»

Lenv pabomur:

['unpaBnuyecKkuil U TEIUIOBOM pacdeT 000pYIOBaHMs ydacTKa MOJOTpeBa MCXOAHOM
CMeCH peKTU(DHUKAITMOHHOW YCTaHOBKH.

Hcxoonvie dannvie:

Cwmech: memarnon - monyon

Maccosas noiast HKK x,,, = 0,50

Pacxon cmecu G = 27000 xe/u

Hauanshas Temnepatypa BoasHoro napa t;, = 150 °C

Koneunas temneparypa BoasiHoro napa t;, = 150 °C

HauanbHas Temneparypa cmecu ty, = 25 °C

Koneunas temmneparypa cmec t,, =65 °C

Jasnenue BoastHorO napa P,,=480000 Ila
["eomerpuueckast BbICOTa noabeMa N, = 21 m

IIK-7: cnoco6nocmuio npogepames mexHU4ecKoe COCMOAHUE, OP2AHU3Z06bI6AMb NPOPUIAKMUYECKUEe OCMOMPbL U MEKYUWUIL peMOHM 000Py006anus,
20Mosumb 000py008aAHUE K PEMOHNY U RPUHUMAMb 000PY006aAHUE U3 PEMOHINA

3HaTh

OCHOBHble — napamempvl — 000PYOOBAHUS
2UOPABIUYECKUX U TNENTIOBbIX CUCTEM U €20
pabomy;

06wue n00xXoovl K OnpedeneHuro
MEXHUYECKO20 COCMOSHUSA, OP2AHU3AYULL
NPOGUIAKMULECKUX OCMOMPO8 U MEKYUe20
pemonma 060py008aHus, NOO2OMOBKe €20 K
PEMOHMY U NPUHAMUSL U3 PEMOHMA

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Knaccudukaiys OCHOBHBIX NMPOLIECCOB U aIMapaTOB XMMUYECKON TEXHOJIOTUU

2. AHaiIA3 ¥ pacyeT XMMHUYECKOM anmaparypsl B XUMHYECKOW TEXHOJOTHH

3. OO01miMe NoJI0KEHHS O COCTABIEHUN MaTEpUAIbHBIX U TEIUIOBBIX 0aJlaHCOB

4. ITorepun Hamopa Npy JBMKEHUN PEATBHON KUJKOCTH B IPIMOJIMHEMHOM KaHaJle

5. PexxuMBbl ABUKEHUS pEaIbHOW KUJIKOCTU U IIOTEPU HAIopa

6. MecTHble CONPOTHBICHHUS MOTOKaM M pacueT TpyOONmpoBONOB [Jsi TpaHCHOpTa
JKUJKOCTEN




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

7. PacyeT ra3onpoBOJ0B
8. McTeyenue kUIKOCTH Ye€pe3 OTBEPCTUS, IITYLEPHI U BOJOCIUBBI
9. Ilepemenienue xuakocreid. Hacocsl

10.
11.
12.
13.
14.

15

21

ITopuiHeBbIE HACOCHI
[{enTpoOE)KHBIE HACOCHI
PoranmoHHbIC HACOCHI
BuHTOBEIE HACOCHI
IInacTmHUaTHIE HACOCHI

. Buxpessle Hacocbl
16.
17.
18.
19.
20.

CrtpyiiHbIe HACOCHI

lazmudrt (3paudr)

Pa3nenenuie HEOAHOPOAHBIX CUCTEM
XapakTepucTuKa JUCIIEPCHBIX CUCTEM
I'paBUTaLIMOHHOE OCAXKICHHE

. Pacuer npon3BoNUTENBHOCTH OTCTONHUKOB
22.
23.
24.
25.
26.
27.
28.
29.
30.

Arnmnaparypa OTCTauBaHMsI KOKCOXMMHYECKOIO IPOU3BOJICTBA
OunbTpOBaHKE

Tenmonepenaya

Terulonepenada npy MOCTOSHHBIX TEMIIEpAaTypax TEMJIOHOCUTENEH
Tennonepenaya npu NepeMEHHbIX TEMIIEpAaTypax TEIJIOHOCUTENEN
KoHcTpykius Tenao00MEHHbIX annapaToB

TpyOuaTbie TEMI000MEHHUKN

CpaBHMTENbHAS XapaKTEPUCTHUKA TEIJIOOOMEHHBIX annapaToB
PacueT TennooOMeHHbIX anmnapaToB

YMmeTn

paccuumuvléams ~ OCHOGHblE — NAPAMempbl
000py008aHUSL 2UOPABTULECKUX U MENT0BbIX
cucmem U AHATUSUPOBAMb  Pe3YIbIMambl
IMUX pACUéMOos;

onpedensimy — MexXHU4ecKoe
Op2aHU308b16aNb

cocmosiHue,
npoghunakmuyeckue

Ilpumepnvle 3a0anusn 011 KOHMPOJIbHOU padomol:
1. Pacuér x03¢d(HUIMEHTOB MECTHBIX COMPOTHBICHHHN IO CIIEIYIONTUM HCXOIHBIM

JTAHHBIM: UCXOJIHAs CMECh XJI0pohopM - YKCycHas kucnoTa; MaccoBas 10t HK X, = 0,26;
pacxon cmecu G = 23300 kr/4; HauanpHas TeMIlepaTypa BOJsHOro mapa t;; = 160 °C;
KOHeYHasi TeMIieparypa BoAsHOro napa ti, = 160 °C; HayanpHas Temneparypa cMecH try = 30
°C; KOHeUYHas Temreparypa cmecu tr, =61 °C; maBnenue BoasHoro napa P,;=480000 Ila;




CTpyKTypHBIii

AJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUSHHS OueHouHble CpeCTBA
KOMIIETEHINH
ocMompul u meKywue PpemMoHmbl | TEOMETpUYECKasi BBICOTa MOABbEMA hrey = 20 M.
000pY008aHUsA, 20MOBUMb €20 K PEMOHM) U S
NPUHUMAMb U3 PEMOHMA
2 05 6 05 2 20
N . K]_Eiﬂ-@-b [ u
— X 120,560,5211
aa=—>ro)
2. Pacuér monmHO¥ moTepu Hamopa B TPyOONpPOBOAE MO CIEIYIOIIMM HCXOJHBIM
JAHHBIM: UCXOJJHAs CMECh XJI0pOo(hopM - YKCycHas KucioTa; maccoBas 1ot HK x, = 0,26;
pacxox cMmecu G = 23300 kr/4; HayaibHasg TeMIleparypa BoAsHoro mapa tj; = 160 °C;
KOHEYHasi TeMIieparypa BoAsSHOro napa ti, = 160 °C; HayanpHas Temmeparypa cMecH tp; = 30
°C; KoHeuHas Ttemmneparypa cmecu ty, =61 °C; gaBnenue BoasHoro napa P,;=480000 Ila;
reOMETPHUYECKast BEICOTA TOBEMA hyeoy = 20 M.
3. Pacder cTaHapTHOTrO KOXKyXOTpYOHOTrO afmapara Jijs mpoiiecca HarpeBa CMecH 1o
CIIEYIOIIUM HCXOIHBIM JAHHBIM: MCXOJHas CMECh XJOpPOo(OpM - YKCyCHas KHCIIOTa;
maccoBas gond HK xu = 0,26; pacxox cmecu G = 23300 kr/4; HadanbHas TeMiepaTypa
BOJISTHOTO Tapa t;; = 160 °C; KoHeuHas Temneparypa BoAsSHOTO napa ty, = 160 °C; nHagaibHast
Temneparypa cMmecu try = 30 °C; koHeuHas TemmepaTypa cMmecHu ty, =61 °C; naBneHue
BojsiHOTO Tapa Py,=480000 Ila; reomeTpuueckas BpICOTa MOBEMA hreoy = 21 M.
Bnanets HABbIKAMU pacuema OCHOBHbIX | 3adanue na peuienue 3a0a4 u3 nPoPheccuoHanbHOU 0da1acmu:
napamempos obopyoosanus | Ilpumepnoe 3a0anue na Kypcoeoii npoexm:
2UOPABTUYECKUX U MENTIOBbIX CUCMEM, Tema: «Pacuém 060py0o8aHus yuacmka nooocpeda UCXoOHoU cmecu peKmupukayuoHHou
HABLIKAMU ~ ONnpeoeleHUsi  MexHU4ecKko2o VCMAHOBKU»
cocmosiHus, opeanuayuu Lenv pabomul:

NPOPUIAKMULECKUX OCMOMPO8 U MEKYUUX
PEMOHMO8 000PYO08aAHUsl, NOO2OMOBKU €20 K
PEMOHMY U NPUEMKU U3 PEMOHMA

[MuapaBnuyueckuii ¥ TETUIOBOM pacdeT 00OpyAOBaHHUS ydacTKa MOJOTpeBa MCXOIHOM
cMecH peKTU(DUKAITMOHHOW YCTaHOBKH.

Hcxoonvie dannvie:

Cwmech: memanon - monyon

Maccosas noins HKK x,,. = 0,50




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

Pacxox cmecu G = 27000 xz/u

HauansHas Temnepatypa BoasHoro napa t;, = 150 °C
Koneunas temmniepatypa BoasHoro napa t;, = 150 °C
Hauansuas Temmneparypa cmecu ty, = 25 °C
Koneunas temriepatypa cmecu t,, =65 °C

Hasnenue BogsiHoro napa P, =480000 Ila
['eomeTprueckas BbicoTa MoabeMa N,qo, = 21 m

IIK-8: comoeérno

CMblO K OC60€HUIO U IKCnlyamauuu 6H06b 68800UMO20 060py006auu}l

3HaTh

OCHOBHOEe 000pydo6anUe u e2o pabomy;
NnO0X00bl K ONPEOeieHUI0 B8O3MONCHOCIEN
6HOBb  6800UMO20  000PYOOBAHUS, €20
0CBOEHUIO U IKCHIYamayuil,

MEMOOUKU PACHemo8 OCHOBHBIX NAPAMEMPO8
000py0o8anus

Ilepeuens meopemuueckux 60npoco8 K IK3AMeny:

1. Kimaccudukarusi OCHOBHBIX IPOLIECCOB U aIMapaTOB XMMHYECKON TEXHOIOTHU
2. AHanu3 ¥ pacyeT XMMHUYECKOM annaparypbl B XUMHUYECKOW TEXHOJOTHH

3. O01re NoJ0KEHUsS O COCTABJIEHUN MAaTEpUAIbHBIX U TEIUIOBBIX OalaHCOB

4. Ilotepu Hamopa npu ABUKEHUU PEAIBHON KUAKOCTH B MIPSIMOJIMHEMHOM KaHaJle
5. PexxuMbl JBHKEHUS PEATIbHOM KUJIKOCTH U TOTEPH HAropa

6. MecTHbIE COMPOTHBICHHUS MOTOKaM H pacueT TPyOONpOBOIOB MJs TpaHCHOPTa
JKUJIKOCTEN

7. PacyeT ra3onpoBo0B

8. McreueHue )XUIKOCTH Yepe3 OTBEPCTHUS, IITYLEPHI U BOJOCIUBBI

9. Ilepemenienue xuakocreit. Hacocel

10. ITopirHeBbIe HACOCHI

11. LenTpoOexHbIe HACOCHI

12. PoTanimoHHbIE HACOCHI

13. BUHTOBBIE HACOCHI

14. InacTuHYaThIE HACOCHI

15. BuxpeBbie HacOChl

16. CtpyiiHblie HacOCHI

17. T'azmudt (3paudT)

18. Paznenenne HEOJHOPOIHBIX CUCTEM

19. XapakTepucTuka IUCIepCHBIX CUCTEM




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

20.
21.
22.
23.
24.
25.
26.

I'paBUTaLIMOHHOE OCAXKIEHHE

Pacuer mpon3BOIUTEIBHOCTH OTCTOMHUKOB

ArnmnapaTypa OTCTauBaHHUs KOKCOXMMMYECKOIO IIPOU3BOJICTBA
@unbTpOBaHUE

Tennmonepenaya

Temonepenaya Ipy MOCTOSHHBIX TEMIIEpAaTypax TEIIOHOCUTENEH
Tennonepenaya npu NepeMeHHbIX TEMIEpaTypax TEIIOHOCUTENEH
27. KoHCTpyKIUs TEIJI000MEHHBIX aIllapaToB

28. TpyOuatblie TeI000OMEHHUKI

29. CpaBHUTENBHAS XapaKTEPUCTHUKA TEIJIO0OMEHHBIX anapaToB

30. Pacuet Termnoo0OMEHHBIX anmnapaToB

YMmers

paccuumvléams
0bopydosanus,
AHATUBUPOBATNL  BO3MONCHOCMU — GHOBb
6600UM0O20  000PYOOBAHUS,  NPUHUMAMD
mexHuyecKue peulenus 0 e20 0CB0eHUs U
IKCIIIyamayuu

OCHOBHblE napamwempbol

Ilpumepnuvie 3a0anusn 0131 KOHMPOJILHOU padomol:

1. Pacuer OpHEHTHpPOBOYHOTO IHaMmeTpa TPyOOMpoBOJa M BHIOOP CTaHAAPTHOTO
JIramMeTpa TpyOonpoBo/ia Mo CIEIYIOIIUM UCXOIHBIM JaHHBIM: UCXOIHAS CMECh XJIOpodopm
- ykcycHas kucnota; maccoBas nonsg HK xu = 0,26; pacxon cmecu G = 23300 kr/u;
HayajpHas TeMIeparypa BoJsHOro mapa tj; = 160 °C; koHeuHas TemrepaTrypa BOJSHOTO
napa ti, = 160 °C; naganpHas TeMmmeparypa cmecH try, = 30 °C; KOHe4yHasl Temmeparypa
cMecu ty =61 °C; maBnenme BojasHoro mapa P,;=480000 Ila; reomerpuueckas BbICOTa
nmoabeMa hyeon = 21 M.

2. Pacuér ckopoCTH NIBYMKEHMS KUJIKOCTU U OTPEEICHUE PeKUMa €€ JIBMKEHUS IO
CIEIYIOIIUM HCXOIHBIM JaHHBIM: HCXOJHAs CMECh XJOpPOPOpM - YKCyCHas KHCIIOTa;
maccoBas a0 HK xu = 0,26; pacxon cmecu G = 23300 kr/4; HavanbHasi TeMIeparypa
BOJSIHOTO napa t;; = 160 °C; KoHeuHas Temneparypa BOAsSHOTro napa ty, = 160 °C; HayaibHas
TeMriepatypa cmecu try; = 30 °C; koHeuHas Temmeparypa cMmecH ty, =61 °C; maBrneHue
BoastHOTO Tapa P,;=480000 I1a; reomeTpuyeckas BbicoTa MOABEMA hyeoy = 21 M.

3. Pacuér xordduimenTa THAPABINYECKOTO COMPOTUBICHUS IO CIEAYIOIINM
UCXOJHBIM JaHHBIM: UCXOJHAs cMech XJI0podopm - yKcycHas kuciaorta; MaccoBas ot HK
Xux = 0,26; pacxon cMecu G = 23300 xr/4; HaYaIbHAs TEMITepaTypa BoAsSHOTro napa ti,; = 160
°C; KOHeuHas TeMIieparypa BoAsHoro napa ti, = 160 °C; HaganpHas TemrepaTypa CMECH toy
= 30 °C; koHeYHas TeMIieparypa cMecH tr, =61 °C; maBnenue BojsHoro napa P,,=480000




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

ITa; reomerpuueckas BeicoTa mogbeMa hyeoy = 21 M.

4. Pacuér k03(QPHUIMEHTOB MECTHBIX COMPOTUBICHUH MO CIEAYIOIIUM HCXOTHBIM
JAHHBIM: UCXOJIHASI CMECh XJIOpohopM - yKcycHas kuciota; maccoBas goist HK x,, = 0,26;
pacxox cmecu G = 23300 kr/u; HavalbHas TeMIeparypa BoasHoro mapa t;; = 160 °C;
KOHEYHas TeMIeparypa BoAsSHOTO mapa tj, = 160 °C; HauanpHas TemMneparypa cMecH try = 30
°C; KoHeuHas Temmeparypa cmecu ty, =61 °C; mgaBnenue BoasHoro napa Py;=480000 Ila;
reoOMeTpUYECKasi BEICOTA MOABEMA hyeqy = 20 M.
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5. Pacuér monHo#il mortepu Hamopa B TpyOONpPOBOJE MO CIEAYIOUIMM HCXOIHBIM
JTAHHBIM: UCXOJIHAS CMECh XJIOPOodOopM - YKCycHas kucioTa; maccoBast 1ot HK X, = 0,26;
pacxon cmecu G = 23300 kr/4y; HayanpHas TemIepaTypa BOASHOro mapa tjy = 160 °C;
KOHEeYHasi TeMIieparypa BoassHoro napa ti, = 160 °C; HayanpHas Temmeparypa cMecH tp; = 30
°C; KOoHeuHas Temmeparypa cmecu ty, =61 °C; gaBnenue BoasHoro napa P,;=480000 Ila;
reoMeTpuuecKasi BbICoTa mogbeMa hreoy = 20 M.

6. Pacuer cTanjapTHOTO KOKYXOTpYOHOTO anmnapaTta Juis Ipoliecca HarpeBa CMecH 1o
CIIEYIOIIMM HCXOJHBIM JAaHHBIM: HMCXOJHAas CMECh XJOpOPOpM - YKCyCHas KHCIIOTa;
maccoBas aonsg HK xg = 0,26; pacxox cmecu G = 23300 kr/4; HavanbHas TeMiepaTrypa
BOJISTHOTO Tapa t;; = 160 °C; KoHeuHas Temneparypa BoAsSHOTO napa ty, = 160 °C; nHagaibHast

Temneparypa cMmecu try = 30 °C; koHeuHas TemmepaTypa cMmecH ty, =61 °C; naBieHue
BojsiHOTO Tapa Py,=480000 I1a; reomeTpudeckas BpICOTa MOIBEMA hreoy = 21 M.

Bnanets

HABbIKAMU pacuema OCHOBHUBIX
napamempos 000py008aHusl,

HABLIKAMU 6  NPUHAMUU  TEeXHUYECKUX
pewieHuil N0 onpedeireHuI0 803MOMCHOCEL

Osnademsy nagvlkamu pacuema OCHOGHBIX RAPAMEMPOE 000PYOOSAHUA, HAGLIKAMU 6
NPUHAMUU MEXHUYECKUX PeuleHull RO ONPedeeHUI0 603MOHCHOCH Ll 000Py006aHus,
€20 0CG0eHUA U IKCRIIYAMayuu RPU 6bINOTHEHUU Ce0YIOU{UX 1A00PaAmOPHBIX padom:
Jlabopamopnas paboma Ne 1. « Pescumvi 08UHCEHUSL HCUOKOCTIUY




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

000py00BaHus, eco 0CB0EHUSL u

IKcnyamayuu

Jlabopamopnas paboma Ne 2. « Chamue xapaxmepucmux yeHmpoOeicHo2o Hacocay»

3aodanue na peuwienue 3a0ayu u3 npogheccuoHanIbHol oda1acmu:

Ilpumepnvle 3a0anusn 011 KOHMPOJILHOU padomol:

1. Pacuer OpHMEHTHpPOBOYHOrO JuameTrpa TPYyOONpPOBOAAa U BBHIOOP CTAHIAPTHOTO
JUuaMeTpa TpyOOoIpoBo/ia IO CIASAYIOIINM UCXOTHBIM IAHHBIM: UCXOIHASI CMECH XJIOPOhOpM
- ykcycHas kucnota; maccoBas nons HK xu = 0,26; pacxon cmecu G = 23300 kr/u;
HayajpHas TeMIeparypa BoAsHOro napa tjy = 160 °C; koHeuHasl TemrepaTypa BOJASIHOIO
napa t;, = 160 °C; HauanpHas TemrepaTrypa cmecu tpy = 30 °C; koHeuHas Temmeparypa
cMecu ty =61 °C; maBnenme BoasHoro mapa P,;=480000 Ila; reomerpuyeckas BbICOTa
nmoabeMa hyeon = 21 M.

2. Pacuér cKOpOCTH NBMKEHHS JKMJIKOCTHU U OTPEICICHUE PEKUMA €€ JBIKCHHS 110
CIIEIYIOIIUM HCXOIHBIM JAaHHBIM: HCXOJHAs CMECh XJOpPOPOpM - YKCyCHas KHCIIOTa;
maccoBast goist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HavanbHas TemrepaTrypa
BOJSIHOTO apa t;, = 160 °C; koHeuHas Temneparypa BoAsHOro napa ty, = 160 °C; HayaibHast
Temneparypa cMmecu tyy = 30 °C; koHeuHas TemmepaTypa cMmecH ty, =61 °C; naBieHue
BojastHOTO Tapa P,;=480000 I1a; reomeTpuyeckas BbicoTa oabeMa hreoy = 21 M.

3. Pacuér xoadpduimenTa THAPABINYECKOTO COMPOTUBICHUS 10 CIEAYIOIINM
HCXOJHBIM JaHHBIM: UCXOJHAs cMech XJI0podopMm - YKcycHas kucioTta; MaccoBas aoist HK
Xk = 0,26; pacxon cmecu G = 23300 xr/4; HaYabHAs TEMITepaTypa BoAsSHOTro napa t;,; = 160
°C; KOHeuHas TeMIieparypa BoAsHoro napa ti, = 160 °C; HayapHas TemnepaTypa CMECH toy
= 30 °C; koHe4Has TeMIieparypa cMmecH ty, =61 °C; maBnenue BoasHoro napa P,,;=480000
ITa; reomeTprdeckasi BBICOTa MOABEMA hreqy = 21 M.

IIK-9: cnocobnocmoio ananu3upoeams mexHu4ecKyio 00KyMeHmauyuio, noooupamso 060pyoosanue, 20noeums 3a16Ku Ha Npuodpemenue u pemonm

00opyooeanusn

3HaTh

OCHOBHOE 0bopydosarue ons
2UOPABTIUYECKUX U MENTLOBBLX CUCEM,

obwue nooxoovl Kk nod6opy 0b6opyoosanusl
0151 2UOPAGIUYECKUX U MENI08bIX CUCTIEM,

AHAJIU3Y mMexHu4ecKou OOKyMeHmab;uu,

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Knaccudukanusi OCHOBHBIX IMPOIIECCOB M aNMapaToB XUMHUYECKON TEXHOJIOTHH
2. AHanu3 ¥ pacdyeT XMMHUYECKOH anmnapaTypsl B XMMHYECKON TEXHOJIOTUU

3. O61re NoJ0KEeHUs O COCTABIEHUN MAaTEepUAIbHBIX U TEIUIOBBIX OalaHCOB

4. TloTepu Hanopa Npu ABMYKEHUU PEATLHON KUAKOCTU B IPSIMOJIMHENHOM KaHase




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

noo02omosKe 3a460K HA npu06pemenue u

pemonm 060py0osanus

5. PexxnuMbl ABMKEHUS PEAIbHOM KUJKOCTH U TIOTEPU HAIopa

6. MecTHBIE CONPOTHBIICHHUS IOTOKAM H pacueT TPyOONpOBOIOB MJs TpaHCHOPTa
JKUIKOCTEN

7. Pacuer ra3onpoBo0B

8. McreueHune )KUIKOCTH Ye€pe3 OTBEPCTUS, IITYLEPhl U BOJOCIHUBBI

9. [lepemenienue xuakocteit. Hacocer

10. ITopurHeBbie HACOCHI

11. LlenTpoOexHbIE HACOCHI

12. PoTaninoHHbBIE HACOCKHI

13. BuHTOBBIEC HACOCHI

14. ITnacTuHYaTHIE HACOCHI

15. BuxpeBbie HacCOChI

16. CtpyitHble HaCOCHI

17. Tazmudt (3pmdr)

18. Pa3enenrne HEOAHOPOIHBIX CUCTEM

19. XapakTepucTuKa TUCIIEPCHBIX CUCTEM

20. I'paBUTalIMOHHOE OCAXKECHUE

21. PacueTt npou3BOAUTENBHOCTH OTCTOMHUKOB

22. AnmapaTtypa OTCTauBaHUsS KOKCOXMMHYECKOTO IMPOU3BOACTBA

23. QunpTpOoBaHUE

24. Tennonepenava

25. Tennonepeaaya nMpy MOCTOSHHBIX TEMIIEpaTypax TEIUIOHOCUTENEH
26. Tennonepenaya npy NEPEMEHHBIX TEMIIEPATypax TEIMJIOHOCUTENEH
27. KoHCTpyKIIUS TeTNIO0OMEHHBIX alapaToB

28. TpyOuaTsie TEMI000OMEHHUKHI

29. CpaBHUTENbHAS XapaKTEPUCTHUKA TETJIOOOMEHHBIX anmnapaToB

30. PacueT TennooOMEeHHBIX annapaToB

VYmers

anaaiusupoeanio MEXHUYECKYIO
()OKymeHmauuio Ha OCHOBHOE

obopyoosanue Ol 2UOPABIUYECKUX

u

Ilpumepnuie 3a0anusn 011 KOHMPOJILHOU PAOOMbL:
1. Pacder OpHMEHTHpPOBOYHOTO IMaMeTpa TPyOOMpoBOJa M BHIOOP CTaHAAPTHOTO
JMaMeTpa TpyOonpoBo/ia MO CIECTYIONTUM HCXOIHBIM JaHHBIM: HCXOHASI CMECh XJIOpodopm




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

MENI0BbIX CUCEM,
noobupams 0bopyodosanue ons
2UOPABTUYECKUX U  MENI08bIX  CUCTEM,
20MoBUMsb  3aA6KU HA HNpuodpemenue U
pemonm 060py008anus

- yKcycHas kuciota; maccoBas mois HK xu = 0,26; pacxoxg cmecu G = 23300 kr/u;
HayajbpHas TeMIeparypa BoAsHoOro napa tjy = 160 °C; koHeuHas TemrepaTrypa BOJISHOIO
napa t;, = 160 °C; HavyasnbHasg Temreparypa cMecH tr; = 30 °C; KOHeuHas TemmepaTrypa
cMecu ty =61 °C; maBnenuwe BojsHoro mapa P,;=480000 Ila; reomerpuueckasi BbICOTa
nmoabeMa hyeon = 21 M.

2. Pacu€r ckOpOCTH JIBHIKEHHMSI KMJIKOCTU U OMpEEICHUE PEeKUMa €€ ABUKEHUS IO
CIEYIOIIUM HCXOIHBIM JAaHHBIM: HCXOJHAas CMECh XJIOpPOoOpM - YKCyCHas KHCIIOTa;
maccoBast goist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HavanpHas TeMIeparypa
BOJSIHOTO apa t;, = 160 °C; koHeuHas Temneparypa BoAsHOro napa ty, = 160 °C; HayasibHas
Temneparypa cMmecu tyy = 30 °C; koHeuHas TemmepaTrypa cmecH ty, =61 °C; naBieHue
BojsiHOTO Tapa Py, =480000 I1a; reomeTpuieckas BbICOTa MOIABEMA hreoy = 21 M.

3. Pacuér xodddunmenTa TUAPaBINICCKOrO CONPOTUBICHHS IO CICIYIOIIHM
UCXOJHBIM JAHHBIM: UCXOJHAsl cMeCch XJI0podopM - YKcycHas kuciaorta; MaccoBas aoist HK
Xk = 0,26; pacxon cmecu G = 23300 kr/4; HaYabHAs TEMIIepaTypa BoAsHOro napa t;,; = 160
°C; KoHe4yHas Temneparypa BoagHoro napa tj, = 160 °C; HayasibHas TeMrneparypa CMecH toy
= 30 °C; koHeYHas TeMrieparypa cMecH ty, =61 °C; maBnenue BoasHoro napa P,,;=480000
ITa; reomeTprdeckasi BBICOTa MOABEMA hreqy = 21 M.

Bnanets

HABbIKAMU NOODOPA OCHOBHO20
000py006anus 011 2UOPABIULECKUX U
MenyioguIX CUCMeM U AHANU3A MEeXHUYEeCKOl
OOKyMeHmayuu Ha He2o

3aoanue na pewenue 3a0ayu u3z npogheccuonanvHoll odbracmu:
Ilpumepnoe 3a0anue na Kypcogoii npoexm:
Tema: «Pacuém obopyoosanus yuacmka nodozpeda UcxoOHOU cmMecu peKmu@duUKayuoHHou
VCMAHOBKU»
Lenv pabomui:
['unpaBnuyecKuit U TETUIOBOM pacdeT 000pYIOBaHMs ydacTKa MOJOTPeBa MCXOAHOM
CMeCH peKTU(DHUKAITMOHHOW YCTAaHOBKH.
Hcxoonvie oannvie:
CmMech: memanon - monyon
Maccosas noias HKK x,,,. = 0,50
Pacxonx cmecn G = 27000 xe/u
HauanbHas Temmneparypa BojsHoro napa t;, = 150 °C
Koneunas temmneparypa BojasiHoro napa t;, = 150 °C




CTpyKTypHBIii
AJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouHbIE CpeACTBA
KOMIIETEHINH

HauanpHas Temneparypa cmecu ty, = 25 °C

Koneunas temneparypa cmecu tp, =65 °C

Hasnenue BogsHoro napa P,,=480000 Ila
["eomerpuueckast BbicoTa nojabema N..,,, = 21 m

0) [lopsioK NpoBeaeHUsI MPOMEKYTOYHOM ATTEeCTAIlUM, I0KA3aTeJIH U KPUTEPUU OLlCHUBAHMS:

IIpomexyrounas arrectanuss no aucuumiauHe «[Ipouecchl W ammaparbl XMMHUYECKOH TEXHOJIOTMM)» BKIJIIOYAET TEOPETUYECKHE BOMPOCHI,
MO3BOJISIOIINE OLICHUTh YPOBEHb YCBOEHHS OOyYarOIIMMUCS 3HAHUM, U NMPaKTHUYECKUE 3aJaHus, BBIABIAIONIME CTENEHb COPMHUPOBAHHOCTH YMEHUH U
BJIaJICHU, IPOBOIUTCS B hOpMe IK3aMeHa, 3a4eTa U B JOpPME BBITOIHEHHS U 3aIIUTHI KYPCOBOTO MPOEKTA.

DK3aMeH 110 JaHHOW TUCLUIUIMHE ITPOBOAUTCS B YCTHOW (opMe M0 IK3aMEHALMOHHBIM OnjeTaM, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX
BOIIPOCA U OJHO IIPAKTUUYECKOE 3a1aHHUE.

IToka3aTeu U KpUTEPUH OLIEHUBAHUS IK3aMeHAa:

— Ha OLIEHKY «OTJMYHO» (5 0aymioB) — oOyyaroluics JIEMOHCTPUPYET BBICOKHI YpOBEHb C(HPOPMHUPOBAHHOCTH KOMIIETEHILIUH, BCECTOPOHHEE,
cucTeMaTH4YecKoe U IIyOOKoe 3HaHHe y4eOHOro Marepuana, CBOOOIHO BBIITOJIHAET IPAKTUYECKHE 3a/1aHuUs], CBOOOIHO ONEpUpPYET 3HAHUSIMU, YMEHUSMU,
MPUMEHSIET UX B CUTYalUSIX TOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6aina) — o0yyaromuics JeMOHCTPUPYET CpeTHUI ypOBEeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHbIE 3HAHUSI, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUNTENbHbIE OLTMOKHN, HETOUHOCTH, 3aTPYAHEHHS PU aHAIMTUYECKUX ONepalusix, IepeHoce 3HaHUI U YMEHHI Ha HOBBIE,
HECTaH/IapTHBIE CUTYalUH.

— Ha OLIEHKY «YJ0BJIETBOPHUTEJBHO» (3 Oanna) — o0ydaromuiics 1eMOHCTPUPYET MOPOroBbI YPOBEHb COPMUPOBAHHOCTH KOMIIETEHIIUI: B X0J1€
KOHTPOJIbHBIX MEPONPUATHIA JOMYCKAIOTCS OLIMOKH, MPOSIBISAETCS OTCYTCTBUE OTAEIbHBIX 3HAHUM, yMEHUI, HAaBBIKOB, OOYYalOLIUICS HCIBITHIBAET
3HAYUTEINIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBbIE CUTYAllUH.

— Ha OLIEHKY «HEeyI0BJIETBOPUTEIbHO» (2 Oayna) — oOyJaromuiicss AeMOHCTpUpYeT 3HaHUs He Oonee 20% TeopeTHuecKkoro Marepuaia, JoMmycKaer
CYLIECTBEHHbIE OLIMOKH, HE MOXKET NTOKa3aTh UHTEIUIEKTYalIbHbIE HABBIKU PEIICHUSI TPOCTHIX 3a1a4.

— Ha OIICHKY «HeYyAOBJIeTBOPUTeJbHO» (1 Oamn) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOMU3BEICHUS M OOBSICHEHUS
nH(pOpMalLUY, HE MOXKET MTOKa3aTh UHTEIJIEKTyaIbHble HABBIKU PELICHHS MMPOCTHIX 3a/1ad.

IToxa3aTenu U KpUTEPUH OLICHUBAHHUS 3a4eTa:

- U1 TIOJYYEeHHUS] «3aumeHnoy 10 TUCLUILIMNHE 00yJaroIuics TOJKEH MOKa3aTh 3HAaHUS HAa YPOBHE BOCIPOU3BEIEHUS U O0BsICHEHHS] HH(pOpMaIny,
MHTEJJIEKTYaJIbHbIE HABBIKY PELLIEHUS IPOCTBIX 3a/1ay;

- JUId TIONY4YEeHUS «He3aumeHno» TO IUCLUUIIMHE OOydaroluiicsi HEe MOXET IOKa3aTh 3HAaHUS Ha YPOBHE BOCIPOU3BEACHUS U OODBICHEHUS




I/IH(i)OpMaI_[I/II/I, HC MOXCT IMOKAa3aTh MHTCIJICKTYAJIbHbIC HABBIKN PCIICHUSA IIPOCTHIX 3a/1a4.

KypcoBoii TpoeKT BINOIHAETCS 0] PYKOBOJICTBOM IIPENOAABATENS, B IIPOLIECCE €€ HalMcaHus 00ydarouiicsl pa3BUBAEeT HABBIKU K HAy4HOH paboTe,
3aKperIsis ¥ OJJHOBPEMEHHO pacllupsis 3HaHUs, IOIY4YEHHbIE PpU U3ydyeHuu Kypca «llpouecchl 1 anmnaparbl XUMUYECKOW TeXHONIOruu». IIpu BeInoaHeHUH
KypCOBOI'O IIPOEKTa 00yUaroIUiCs JOKEH M0Ka3aTh CBOE yMEHHE paboTaTh ¢ HOPMAaTHUBHBIM MAaTepHaIOM U IPYTUMU JIUTEPATyPHBIMU UCTOUHUKAMH, A
TaKKe BO3MOXKHOCTh CHCTEMATHU3UPOBATh M aHAIM3UPOBATH (PAaKTHUECKUI MaTeprall 1 CaMOCTOSTEIbHO TBOPYECKH €0 OCMBICIHBATB.

B mponecce HanMcaHust KypcoBOro MpoeKkTa 00y4aroIUiCs J0JKEH pa3o0paThCsl B TEOPETUUECKUX BONPOCaX M30pPaHHOW TEMbI, CAMOCTOSITEIbHO
MIPOAHATM3UPOBATh IPAKTUYECKHUI MaTepHrall, pa3o0parh 1 000CHOBAThH MPAKTHUECKUE MTPEIOKEHUSI.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS KYPCOBOI'0 NIPOEKTA:

— Ha OLIEHKY «OTJIM4YHO» (5 6amoB) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 3aJlaHUEM, 00YyYarOIIMiCs OKA3bIBAET BHICOKUI YpOBEHb 3HAHUU HE
TOJIBKO Ha YPOBHE BOCIIPOU3BEACHUS U 00bSICHEHUSI HHPOPMAIIHH, HO U MHTEIJIEKTyallbHbIE HABBIKU PEIICHUs MPoOIeM U 3a71a4, HAXOXKICHUS YHUKATbHBIX
OTBETOB K ITpOOJIeMaM, OLIEHKU M BBIHECEHUS] KPUTHUECKUX CYXKICHUH;

— Ha OILICHKY «Xopomo» (4 6amra) — paboTa BBINOJIHEHA B COOTBETCTBHH C 3aJaHHEM, OOYJaroIIHMiics MOKA3bIBACT 3HAHUS HE TOJIBKO Ha YPOBHE
BOCTIPOM3BENICHHSI U OOBSICHEHUS] MH(OPMAIMM, HO W MHTEUICKTyalbHbIC HABBIKM PEIICHUS MpoOJIeM M 3a/a4, HaXOKJICHHUS YHUKAJIbHBIX OTBETOB K
npoOaemMam;

— Ha OIICHKY «Y/O0BJIETBOPUTEJIBLHO» (3 Oaiwia) — paboTa BBIIIOJIHEHA B COOTBETCTBHUHU C 33JaHUEM, O0yUYAIONIMIICS MMOKA3hIBACT 3HAHKS HA YPOBHE
BOCIPOU3BE/ICHUS U O0BSICHEHUS WH(OPMALIUU, HHTEIUIEKTYaIbHbIEC HABBIKM PEIICHUS MIPOCTHIX 33a4;

— Ha OLIEHKY «HeyJI0BJeTBOPUTEIbLHO» (2 0ayia) — 3a7aHue MpenoaBaTelis BBIIOJHEHO YAaCTUYHO, B MPOLECCE 3allUThl paboThl 00yJaroniuiics
JIOIyCKAEeT CYIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh MHTEIIEKTyalbHble HABBIKHM PELLICHHs TOCTABICHHOM 3a1auu.

— Ha OIIEHKY «HeYyI0BJIeTBOPUTEJbHO» (1 Oamn) — 3amaHue mpernojaBaTess BBIMOIHEHO YaCTUYHO, OOYUYaIOIIMICS HE MOXKET BOCIPOM3BECTH U
OOBSICHUTH CO/IEpIKaHUE, HE MOXKET IM0Ka3aTh MHTEIJIEKTYaIbHbIE HABBIKH PELIECHNs TOCTAaBIEHHON 3a1a4H.



