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Pabouas nporpamma coctasnena Ha ocHoe OI'OC BO - GakanaBpuat no HanpaBIeHHIO
noaroroBky 18.03.01 Xumuveckas rexuonorus (npukasz MaroOpHayku Poccuu ot 07.08.2020 .
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

-hopMHpOBaHUE y CTYACHTOB 0a30BBIX 3HAHWU MO THUAPOIMHAMHUKE U TEIJIOOOMEHY B
mpoleccax M ammaparax XUMUYECKOW TEXHOJOTHUU JJisi OOCCIeUeHHS MOHUMAHHS CYIIHOCTH
ABJICHUH, HAOIIOJAIONIMXCS B Mpolieccax U 000pYIOBaHHH, PU PEIICHUH CTaHJAPTHBIX 33/1a4 U
po6JeM B Xo0/ie Mpo(eCcCHOHATBHOM AEATEIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Jucuunnuna IIponeces! U anmapaThl XUMHYECKON TEXHOJIOTUU BXOJUT B 0053aTEIbYIO
9acTh Y4eOHOTO M1aHa 00pa30BaTeILHON IPOTPAMMBI.

Jis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

OO61mas xuMu4eckasi TeXHOJIOT U

Opranuueckasi XuMus

TexHuueckass TepMOAMHAMUKA U TEIJIOTEXHUKA

Komongnas xumus

®usuka

duznueckas XuMus

Marematuka

HauepraTenbHas reomeTpusi 1 KOMIbIOTEpHAs Tpaduka

OO011ast 1 HeOpraHUYECKask XUMUS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITIH/TIPAKTHK:

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOJIOTUN

[IpoekTHas AeATENbHOCTD

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMeHa

XHAMHYECKUE PEAKTOPBI

[lmannpoBaHue FKCHEPUMEHTA U MOJICIIMPOBAHUE XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB

[ToaroroBka K npotietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBATM(PUKAIMOHHOHN paboThI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbTrare ocBoeHus aucuuIuinHbl (Moayist) «Ilpomeccel U anmapaTsl XUMHUECKON
TEXHOJIOTUM» 00y4JarOUIUICs TOJKEH 00J1a1aTh CIEYOIMMHA KOMIIETCHIIUAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-4 CnocobeH obecrneunBaTh MPOBEACHHE TEXHOJIOTHYECKOTO IPOIIECcCa, HCIOIb30BaTh
TCXHUYCCKHUC CpGI[CTBa JJIA KOHTpOJ'[fI HapaMeTPOB TEXHOJIOTUYCCKOI'O HpOHCCCﬂ, CBOfICTB CLIpB?I
¥ TOTOBOM MPOIYKIIMH, OCYIIECTBIIATH U3MEHEHHE TapaMeTPOB TEXHOJIOTUYECKOTO Tpolecca Mpu
N3MCHCHUUN CBOfICTB ChIPbiA

OIlK-4.1 OmnpenensieT TEXHUYECKUE CPEACTBAa Ha IMPOU3BOJCTBE ISl oOecreyeHus
TEXHOJIOTHYECKUX MPOIIECCOB
OIIK-4.2 OneHuBaeT W KOHTPOJHMpPYeT  mapamMeTpel H  3(PQPEeKTUBHOCTD

TEXHOJIOTUYECKHX TPOIIECCOB, CBOMCTBA CBHIPhS U TOTOBOM MPOIYKIIMH B
00JIaCTH XUMUYECKOH TEXHOJIOTHH

OIIK-4.3 [IporHo3upyer u peryaupyer U3MEHEHHE MapaMeTpPOB TEXHOJOTHYECKUX
IIPOLIECCOB B 3aBUCUMOCTH OT CBOMCTB ChIPbS




4. CTpyKTypa, 00b€éM U coepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 20,5 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;

— BHeayiuTopHas — 4,5 akaJl. 4acoB;

— caMocTosTenbHast pabora — 218,9 akan. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluy - KypCOBOM IMPOEKT, 3a4eT, IK3aMEH

AynutopHast 3 =
KOHTaKTHas paboTa E 3 dopma TEKyIEero
=
Paszen/ Tema 2 (B akan. uacax) £ Bux . KOHTPOIIA Kon
> 3 © | camocrosATeNBHON | ycneBaeMOCTH U
JTACIUTUTAHBI R S . | KomMmeTeHIuu
o B paboThI MIPOMEKYTOYHOM
na6. | mpakr. | € 3 ATTeC AL
Jlek. s < 11
3aH. 3aH. | U &
1. Pazgen 1
- CaMOCTOSITEIIbHOE
1.1 Bsenenne. OcHOBBI H3ydYEeHUE YIeOHON Cpaua
OIIK-4.1
TEOpUH nepeHoca JIUTEPATYypPHI; KOHTPOJIbHOM )
P P 3|05 15 paTypEbL; P .| omnk-4z,
KOJIMYECTBA JIBYDKECHUS, - oopmneHue paboTHI, YCTHBIH OINK-4.3
TETJIOTHI, MacChl KOHTPOJIbHOM orpoc '
paboThI
Hroro no pazneny 0,5 15
2. Pasnen 2
- CAaMOCTOSITEIIbHOE
M3y4eHHe yueOHOH
y;me aqu bI; Crasa
2.1 TugpomunamMuka u PaTypet; KOHTPOJIbHOM
- oopmieHHE N
THIPOJMHAMUYECKHE . pPabOTHI, yCTHBIN
KOHTPOJIBHON
MPOLIECCHI. OcHoBHbIE AGOTHL: orpoc; crayda OIIK-4.1,
YpaBHCHHUS newkenns| 3 | 0,5 6 1 32 o (I)I()) MHeH’HeH JlabopaTopHoii OIIK-4.2,
JKHIKOCTCH, P padotsr Ne 1, OIIK-4.3
MOATOTOBKA K
THIPOJMHAMUYECKAsT KOHTPOJIb
3aIuTe
CTPYKTypa IIOTOKOB . BoinosHenus KII,
JlaGopaTtopHoit
3amuta KI1
paboter Ne 1
- BeimoaHeHue KIT
Wroro no pazaeny 0,5 6 1 32

3. Paznen 3




- CaAMOCTOATCIIbHOC

. Cpnaua
3.1 Teopus dusznveckoro u u3ydeHune yueOHon A .
) KOHTPOJIBHOU
MaTEMaTHYECKOTrO JITEPATYPBI; . OIIK-4.1,
paboThI, YCTHBIN
MO/JICITUPOBAHUS 0,5 15 - oopmieHHE ) OIlK-4.2,
N . OIIpOC; KOHTPOJIb
MPOIIECCOB  XUMHUYECKOU KOHTPOJIbHON OIIK-4.3
BoinonHeHus KII,
TEXHOJIOTHH paboTsr; sammara KIT
- BeinosiHeHue KII
HUroro no pazaeny 0,5 15
4. Pazpmen 4
- CaMOCTOSTEIbHOE
u3ydeHue y4eOHOH
yJ':II/ITe azq bl Craga
4.1 [epemerenue PATYPEL, KOHTPOJIBHOM
. . - oopmnenue N
JKUJIKOCTEM. Hacocsr: . paboThl, YCTHBIH
KOHTPOJIbHOM !
MOPILHEBBIC u AGOTLL: OTpoc; crava OIlK-4.1,
LHEHTPOOCIKHBIE. 1 4 05 |54.2 P ’ JlabopatopHoii OIIK-4.2,
- oopMIICHHUE U
Kouctpykiuu HACOCOB paboter Ne 2, OIlK-4.3
N MIOJTOTOBKA K
O0OBEMHBIX,  OCEBBIX U KOHTPOJIb
. 3aIuUTe
CTPYHHBIX . emonHerns KI1,
JlaGopaTopHoit sammra KT
paboTst Ne 2 -
- BemmonHeHne K11
HWroro no pazneny 1 4 05 |54.2
5. Paznmen 5
- CaMOCTOSITEIIbHOE
. Crnaga
M3y4eHne yueOHon N
5.1 Pa3pmeneHne XHIKUX W . KOHTPOJIBHON
ra3oBplX  HEOJHOPOIHBIX fTATCPATYPBI, paboThl, YCTHBIH OIK-4.1,
0,5 25 - oopmieHHE i OIIK-4.2,
CHCTEM, IlepeMelBaHre B . OIIpOC; KOHTPOJIb
KOHTPOJIbHOM OIIK-4.3
JKHUJIKUX cpenax BeInojHeHus KI1,
padoteL, 3ammuTa KI1
- BeinoaHeHue KIT
HWroro no pazaeny 0,5 25
6. Paznen 6
6.1 TennoBble mpouecch U
anmaparbl: OCHOBBI TEOPUH CamocrositennsHOe | Y CTHBIH omnpoc, OIK-4.1
rnepenadu TEIUIOTHI u3yueHue y4eOHOH KOHTpPOJIb -
peA : 05 05 | 50 [MYiCHCY P OIK-4.2,
TPOMBIIIIEHHBIE CIOCOOBI JATEPaTypHI; BemmoiHeHns KI1,
OIIK-4.3
[IOZIBOJIa U OTBOJIA TEILJIOTHI BeinonaHenue KII 3amuTa KII
B XUMHYECKOH armaparype
Wroro no pazneny 0,5 0,5 50
7. Pazmen 7
CamocTosarenbHoe | YCTHBIN ompoc,
. OIIK-4.1,
7.1 Mexanndyeckue u3ydeHue y4eOHOH KOHTPOJIb
0,5 21,7 OIIK-4.2,
ITPOLIECCHI JIUTEPATYPBHI; BeinosHeHus KII,
OIlK-4.3
Bemonaenne KI1 3amuta KI1
Wroro no pazaeny 0,5 27,7
Hroro 3a cemectp 4 10 2 218,9 9K3aMEH,KIT,3a4ET
KypCOBOM MTPOEKT
HToro no gucLuIInHE 4 10 2 218,9 yp P ’

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauimoHHble 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast AeSITEeNLHOCTD CTYJEHTa HOCHT B TAKHX YCJIOBUAX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTEeIbHOE 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
€IMHBIM JJIsl BCEX NIEpeYHEM PEKOMEHTyeMOM 00s13aTeIbHOM U IOMOTHUTEILHOM JIUTEPaTypHhI.

- [IpakTruueckoe 3aHsATHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

- JJaboparopnas paboTa — opranuzainus y4eOHou paboThI C peaaTbHBIMU MaTepUATIbHBIMU
U UMHGOPMALMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOTOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OPraHU3alusa 00pa30BaTEIbHOTO MpoIecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JIsi HUX o0Opa3oBaTenbHOTO pe3ynbrata. Hapsay co
CICIUATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEpakTHBHOCTH MOJPa3yMEBAET CYOBEKT-CYOBEKTHBIE OTHOIICHHS B X0/ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenpl. DopMbl yueOHBIX 3aHATHIM:

- CemuHap-muckyccuss (Ha NPAKTUYECKUX 3aHATUSAX M JabopaTopHbIX paboTtax) —
KOJIJICKTHBHOE O00CYKJIEHHE KaKOT0-TH00 CIIOPHOTO BOMPOCA, MPOOJIEMBbI, BHISBICHIE MHEHUI B
rpy1e (MeKXIpynInoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIor).

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTeNbHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CPEICTB paboThl ¢ uHpopmanueir. Popmbl yueOHBIX
3aHATHIL:

- Jlekuusa-Bu3yanusanusi — U3JI0KEHUE COACPIKAHUS COIMPOBOXKIAETCA Mpe3eHTauen
(memoHcTparuen y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, IpauuecKux, ayIuo- 1 BUACOMATEPUAIIOB).

- Ilpaktuueckoe 3aHsiTHE B (opMe Mpe3eHTaluu — MPEJICTaBICHUE pPE3YJIbTaTOB
MIPOEKTHOM MJIM UCCIEI0BATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIELIMAIU3UPOBAHHBIX
MIPOTPaMMHBIX CPE/I.

4) TexXHOJOTHH MPOEKTHOrO OOYYEHHsT — OpraHMu3aIus 00pa30BaTENLHOTO MpOIlecca B
COOTBETCTBUHU C aJTOPUTMOM TOATAIMHOTO PEIIEHUs MPOOJIEMHON 3aJauyd WM BBITOJTHEHHS
yueOHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO Y4eOHO-TI03HABATENBHYIO JIEATEIBHOCTh
TPYIIBI CTY/ICHTOB, HAMPABIEHHYIO HAa BBIPAOOTKY KOHIIETINH, YCTAHOBIICHHUE II€JIeH U 3aj1ad,
(GOpMYITUPOBKY O0XHIa€MBIX PE3yIbTAaTOB, OMpPEICICHUE MPHUHIMIIOB W METOJIUK PeIICHUS
MO-CTABJICHHBIX 3a/1a4, IUIAHUPOBAaHWE XoOAa paboOThl, MOWCK JOCTYIMHBIX H ONTHMAIBHBIX
pPECYpCOB, TMO3TAMHYIO peau3alyio IJaHa paboThl, MPE3EHTAIMIO PEe3yIbTaTOB PAa0OTHI, HX
OCMBICITIEHUE U PEDIIECKCHIO.

BroinonHenue cryaeHTaMu KypCOBOTO TMPOEKTa OpPHUEHTHUPOBAHO HA  pEILIECHUE
MIPOM3BOJICTBEHHBIX 3aJad C HCIOJIb30BAaHUEM IPOOJIEMHBIX TEXHOJOTMYECKHUX ONepalui, Ha
OTBICKaHWE TPAHHI] IPUMEHUMOCTH MOJYYSHHBIX PE3yIbTAaTOB, HA MOUCK BAPUAHTOB JYUIIUX
peLIeHU.



6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4yaommxcst
[IpencrarneHo B mpuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTYypAa:

1. ®u3MKO-XMMHUYECKHE OCHOBBI MPOIECCOB TeriomMaccooOMeHa: YueOHoe mocobue /
ApxuroB B.A. - Tomck: M3n-Bo Tomckoro momutex. yHuBepcutera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : 3JICKTPOHHBIMN. - URL:
https://new.znanium.com/catalog/product/673007

2. Ilponecchl U anmapaThl XUMUYECKOM TEXHOJIOTUH B TEXHHMKE 3alllUThI OKPYKaroIei
cpenpl: Yueonoe nocodbue / K.P. Tapannesa, K.B. Tapanies. - Mocksa : HUI] UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beiciiee obpasoBanue: bakamaBpuar). () ISBN 978-5-16-009258-4 -
Tekcer : anekrponnsid. - URL: https://new.znanium.com/catalog/product/429195

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Pacuer oOopymoBaHus ydacTKa MOJOTPEBAa HCXOTHOM CMECH PEKTH(PHKAIMOHHOM
YCTAaHOBKHU [DJIeKTpOHHBIH pecypc]: ydueOnoe mocodue / M.B.Ilyouna, E.C.Maxorkuna. —
Marnurtoropck: ®I'bBOY BO «MI'TY um. I'M. Hocoa», 2019. — 51 c. — Pexxum poctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=4243.pdf&show=dcatalogues/1/1532
476/4243.pdf&view=true .— 3aru. ¢ TUTY. 9KpaHa.

2. KoHCTpynpoBaHUE U pacyeT JIEMEHTOB XMUMUYECKOro obopyaoBanus: yueonuk / N.1.
[MTouukapos, C.U. TTonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepemier)

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

3. Henuneitnpie HecTanroHapHbie 3G eKThI B mpolieccax Maccorneperoca: MmoHorpadus /
I'epmianoB B.IO., 'apmamioB C.U. - PocroB-Ha-/lony: U3narensctBo OOV, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Texcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/552325

4. Teopernueckue ocHOBBI TeriorexHuku/JIsmkoB B. U. - Mocksa | KYPC, HULI
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (ITeperér) ISBN 978-5-905554-85-8 - Tekcrt :
snexkTpoHHbIi. - URL: https://new.znanium.com/catalog/product/496993

B) MeToanyeckne yKazaHus:
1. T'mapomuHamuka ¥ Teruionepenaya: npakTukyMm / A.B.I'opoxoB. MarHuToropck:
N3n-Bo MarauToropck. roc. Texs. ya-ta um. I.11.Hocosa, 2017. 59 c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanwue [10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 Ne 135 or 17.09.2007 GeccpoHO
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 0eCCpOYIHO
FAR Manager cB000HO pacnpocTpansemoe 110 06eccpouHO



https://new.znanium.com/catalog/product/673007
https://new.znanium.com/catalog/product/429195
https://magtu.informsystema.ru/uploader/fileUpload?name=4243.pdf&show=dcatalogues/1/1532476/4243.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4243.pdf&show=dcatalogues/1/1532476/4243.pdf&view=true
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://new.znanium.com/catalog/product/496993

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Ccolaka
DJEeKTPOHHBIE pecypchl  OuOIMOTEeKH
MI'TY um. I'"'M1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccmiickas Tocynapcrsennas https://www.rsl.ru/ru/4readers/catalogues/
oubimoreka. Karanorn

denepanbHOE roCcyJIapCTBEHHOE

Or0IKETHOE yapexnaenune|URL: http://www1.fips.ru/
«DenepalLHBIN HHCTHUTYT

Nudopmanmonnas cucrtema - Enunoe
OKHO JIOCTyNa K HMH(pOPMAIIMOHHBIM
[TouckoBast cuctema Axamemus Google
(Google Scholar)
HammmonansHas
MH()OPMAIIMOHHO-aHATUTHYECKas URL: https://elibrary.ru/project_risc.asp
crucremMa — POCCUNCKHI NHJIEKC HAYYHOTO
OnexkTpoHHass 0aza  MEPHOAMYECKUX
w3manuii  East  View  Information
9 MaTepHaILHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

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

URL: https://scholar.google.ru/

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayIUTOPUHM U TPOBEACHUS 3aHITUH JIeKHMOHHOro Tumna. OcCHalleHue:
MynbTUMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMALIUH.

VYdeOHble ayIMTOPHH ISl IPOBEICHHS Ta00PAaTOPHBIX padOT: XUMHUECKUE Ta00paTOPHH.
OcHamienne: XUMHUYECKHE PEaKTHBBI, XHMHUYecKas mocyna, JlaboparopHoe oOopynoBaHue,
Tabmuna «llepuoguueckass cucTeMa XMMHUYECKHUX DJIEMEHTOBY», [lmakaTel 1Mo TemMam pabodeii
IPOTPaMMBI.

VYdeOHble ayIWTOpUU I TPOBEACHUS MPAKTHYCCKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUAYAIbHBIX KOHCYJIBTAllMH, TEKYIIETO KOHTPOJS H TMPOMEXKYTOYHOW aTTECTaIUH.
Ocnamenue: Jlocka, MynTbTUMEIUIHBIN TPOSKTOP, IKPaH.

VY4eOHbIE ayAUTOPUH UIS BBITIOJTHEHUS KypCOBOTO IPOEKTUPOBAHUS, IMOMEUICHUS IS
caMoCTOsTeNIbHOU paboThl oOydatonuxcs. OcHamenue: IlepcoHanbHbIe KOMIBIOTEPHI C MTAKETOM
MS  Office, BeixomoM B  HWHTepHeT ® ¢ JOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne uIsi XpaHeHWsT W TPOPHUIAKTHYECKOTO OOCITY)KMBAaHUS  Y4eOHOTO
obopynoBanusi. OcHamenue: Ilkadpl n1s XpaHeHUs y4eOHO-METOAMYECKON JOKyMEHTAIUH,
ydeOHOro 000py/IOBaHHMS M YYEOHO-HAIVISIIHBIX MOcoOui, WHCTpyMeHTHI i peMOHTa
71a00paTOpPHOTo 000PYIOBAHUS.


https://magtu.informsystema.ru/Marc.html?locale=ru
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http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To mucummmbae «lIpoueccsl M ammaparbl XMMHAYECKOM TEXHOJIOTMW» MPEAYyCMOTpPEHA
ayIUTOpHAs U BHEAYAUTOPHAsI CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHeEayJUTOpHAas CaMOCTOsTENbHas paboTa CTYACHTOB MpEIroaaraet
MOJMOTOBKY K YCTHBIM OIlpocaM — OecesiaM o JIMTEPaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUSM TI0 PA3IMYHBIM pacu€TaM Ha MPAKTUYECKUX 3aHATUSAX U J1a00paTOpHBIX padoTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

Ilpumepnvlii nepeueHb 80NpPoCco8 Osi VCHIHbBIX ONpocos — beced no memam (3auema u
9K3aMeHa)

- OCHOBbL Meopuu neperoca KOIU4ecmea O8UNCEHUsl, MEeNniombl, MACCh.

- Tuopoounamuxa u euopoounamuieckue npoyeccvl. OCHOBHbIE YPABHEHUS OBUINCEHUS
JHcUOKocmetl, 2UOPOOUHAMULECKAST CIMPYKMYPA NOMOKO8.

- Teopus usuyeckoeo u MamemamuyecKko20 MoOeIUPOBAHUsI NPOYECCO8 XUMUUECKOU
MEXHONI02UU.

- [lepemewenue orcuokocmeti. Hacocvl: nopuinesvie u yenmpodexcuvie. Koncmpyxkyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYUHDBIX.

- Pazoenenue scuokux u 2a308vix HeOOHOPOOHBIX CUCEM, NePeMeUUBAHUE 8 HCUOKUX CPeOax
(KOHCMpPYKYUuy OMCMOUHUKO8, uibmpos, yeHmpugye).

- Tennosvie npoyeccvl u annapamvl. OCHO8bL MeOPUU nepedasu meniomol, NPOMbIULIEHHbIE
Cnocobwsl nodsoda U omeodda MmMenjiomvl 8 XUMUHECKOU annapamype (KOHCMpPYKyuu
Menyi000MeHHUKOS, CYUUIIOK).

- Mexanuueckue npoyeccawi.

. Knmaccudukaiys 0oCHOBHBIX MTPOLIECCOB U alapaToB XMMHUYECKON TEXHOJIOTUU

. AHanu3 ¥ pacuyer XMMHUUYECKOH anmapaTypbsl B XMMHUYECKON TEXHOJIOTUU

. Ob111e MosoKeH!s 0 COCTaBICHUN MaTepUaIbHBIX U TEIIOBBIX OalaHCOB

. OcHOBBI TeXHUYECKOM ruapaBiauku. [Ipeamer u 3a1aun TeXHUUECKON THIPABINKU
. OCHOBHBIE CBOMCTBA KaleJIbHbIX XKUIAKOCTEN

. BHyTpeHH1e CHIIbI )KUJKOCTH (MOJIEKYIISIPHBIE CHUJIBI)

. Bsaskoctb

. OcHOBHOE ypaBHEHHUE TUIPOCTATUKHU. Y paBHEHUE IOBEPXHOCTH YPOBHS

. 'mapocraTrueckoe 1aBjaeHNE B TOUKE TMOKOSIIEHCS KUIKOCTH U (hopMa MOBEPXHOCTH YPOBHS
. Cua THIPOCTAaTUYECKOT O 1aBJICHHUS HA CTEHKY coCy/1a

. OCHOBBI TMIPOJUHAMUKHU

. OcHOBHBIE ypaBHEHUS THUIPOIMHAMUKHI

. OCHOBHBIE KPUTEPHUU THIPOJANHAMHUYECKOTO OO0

. YpaBHenust Dilnepa Juisl IBUXKYLIEHCS )KUIKOCTH

. YpaBHeHue beprymim

. [lorepu Hanopa npu IBM>KEHUH PEATBHOM )KUIKOCTH B IPSIMOJIMHENHOM KaHAJIe
. PexuMBI IBUKEHUS peaIbHOW KUIKOCTH U IIOTEPU HAIopa

. MecTHbI€ CONTPOTUBIIEHUS IOTOKAM | pacdeT TPyOOIPOBOIOB JUIsl TPAHCIIOPTA KUAKOCTEN
. Pacuer razonpoBooB

. Ucreuenne KUAKOCTH Yepe3 OTBEPCTHUs, IITYLEPbI U BOIOCIHUBEI

. Ilepememenue xunkocren. Hacocsl

. IlopurHeBbie HACOCHI

. LlenTpoOexHbIE HACOCHI

. PoraninonHbIe HacOChI

. BuHTOBBIE HAaCOCHI

. [ImacTuHYaTBIE HACOCHI

. Buxpesble HacoChI
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28. CtpyiiHble HACOCHI

29. I'azmudt (3paudr)

30. Pa3znenenue HEOJHOPOIHBIX CUCTEM

31. XapakTepucTuka JUCIEPCHBIX CUCTEM

32. I'paBUTALIMOHHOE OCAXKICHUE

33. Pacuet npou3BOIUTEIBHOCTH OTCTOMHUKOB

34. Annapatypa OTCTauBaHUsi KOKCOXHMHUYECKOTO IMPOU3BOJICTBA
35. dunbTpoBaHue

36. LlenTpoOexHOE OCAXACHUE U LEHTPOOEKHOE (PMIIBTPOBAHHE
37. TemnepaTypHOE MOJIE U TEeMIEPATypHbIA IPagUCHT

38. OcHOBHOE ypaBHEHHE TEIUIONEpEIaun

39. TemmonpoBOAHOCTh. Y paBHeHUE Dypbe

40. TentoBoe n3nyyeHue

41.3akon Credana-boiapiimana

42. 3akon Kupxroda

43. B3auMHOE U3JIy4eHHE JIBYX Tell

44. JlyueucmnyckaHue ra3oB

45. Ilepenaya Temnsa KOHBEKIUEH

46. InddepenmansHoe ypaBaenne Oypre-Kupxroda

47. TeroBoe mmogodue

48. Tennmonepenaya

49. Tennmonepenaya Npu MOCTOSHHBIX TEMIIEpaTypax TEIUIOHOCUTENCH
50. Tennonepenaya rnpu NepeMeHHbIX TEMIIEpaTypax TEIUIOHOCUTEIEH
51. Koncrpykuust TemI000MEHHBIX annapaToB

52. Tpybuatbie TETII00OMEHHUKH

53. CpaBHHTENbHAS XapaKTEPUCTUKA TEIUIOOOMEHHBIX alapaToB
54. Pacuet Teru00OMEHHBIX aliapaToB

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

IIpumepHvie 3a0anus 051 KOHMPOILHOU PAOOMbL:

1. PacueT opueHTHPOBOYHOTO JUaMETpa TPyOOmpoBOIa U BEIOOP CTAaHIAPTHOTO AUaMETpa
TpyOOIIPOBOJIa TIO CIAEAYIOIIMM HCXOAHBIM JAHHBIM: HCXOJHAs CMECh XJIOPO(OpM - YKCyCHas
kucnota; Maccoast 1oy HK Xy, = 0,26; pacxox cmecu G = 23300 kr/4; HayanpHas TemrepaTypa
BOJSTHOTO Tapa t;; = 160 °C; koHeuHas TeMreparypa BoasHoro mapa tj, = 160 °C; HauanpHas
Temneparypa cMecH tyy = 30 °C; koHeuHas TemnepaTypa cMecH tr, =61 °C; naBieHue BOASHOIO
napa P;;=480000 I1a; reomerpuyeckas BpIcOTa TOABEMA hreoy = 21 M.

2. Pacyér CKOpOCTH ABWKEHHUS >KUAKOCTH W ONpPEAENICHHE pEeKUMa €€ IBUKEHUS II0
CJIEYIOIIMM MCXOJHBIM JaHHBIM: MCXOAHAsi CMECh XJO0podOpM - YKCYyCHAsl KUCIIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIEpaTypa BOASHOTO mapa tyy =
160 °C; xoHeuHas TemnepaTypa BoAsSHOro napa ti, = 160 °C; HayanbHasg TeMneparypa CMecH toy =
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 cMeCh XJI0podopMm - ykcycHas kucioTa; maccoBas ot HK x4 = 0,26; pacxon
cvmecu G = 23300 xr/u; HavajbHasg TeMmmeparypa BoasHoro mapa t;; = 160 °C; xoHeuHas
TeMIiepaTypa BoJsHoro napa t, = 160 °C; nagasnbHas Temneparypa cmecu to, = 30 °C; koHeuHast
Temneparypa cMmecu ty =61 °C; naBnenue BonsHoro napa P,,=480000 Ila; reomerpuueckas
BBICOTA OBbEMA hyeoy = 21 M.

4. Pacuét K02 HUIIMEHTOB MECTHBIX COMPOTHUBIICHUH TIO CIEAYIOIINM HCXOJHBIM JTaHHBIM:
UCXOJHAsi CMECh XJI0podopM - yKcycHas kucioTa; MaccoBas qoist HK x,, = 0,26; pacxon cmecu G




= 23300 xr/4; HavyajgbHas TeMIlepaTypa BOASHOro mapa t;; = 160 °C; KoHeuHas Temrmeparypa
BOJIIHOTO Tapa t, = 160 °C; HauanpHas Temiieparypa cMecH tyy = 30 °C; koHeuHas TemnepaTypa
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 kr/4; HayaybHAs TeMIeparypa BOIsHOro mapa tjy = 160 °C; KoHe4Has Temreparypa
BOJsIHOTO Tapa tj, = 160 °C; HauanpHas Temiepatypa cMmecu try; = 30 °C; KoHeuHasi TeMIiepaTypa
cMecH tr =61 °C; gaBnenue BoasiHoro napa P,;=480000 Ila; reomerpuueckas BbICOTa MOIbEMA
Nreon = 20 M.

6. Pacuer crangapTHOro KOXyXOTpyOHOro ammaparta JUisl Mpoliecca 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 BOASHOTO mapa ty; =
160 °C; koHeuHas Temmeparypa BoasHoro napa ty, = 160 °C; HauanpHas TemnepaTrypa cMecH tyy =
30 °C; koneuHas temmeparypa cMmecH ty =61 °C; naBinenue BoasHoro mapa Py,=480000 Ila;
TreOMEeTPHUYECKast BRICOTA TOIbeMa hyeoy = 21 M.

HDHM@DHO@ 3a0anue Ha KVDCOSOZZ NPOEKn.

MUHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUA PO

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ[J)KETHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHUE BBICILIET'O OFPABOBAHUS
«MATHUTOTI'OPCKUI T'OCYIAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
WM. I'.1. HOCOBA»

Kadenpa merannypruu 1 XUuMHYECKHX TEXHOJIOTHHA

3AJIAHUE HA KYPCOBOI [TPOEKT
110 JZUCITUITJINHEC <<Hp0ueccm nu annapaTLI XHMI/IIIGCKOP'I TCXHOJIOTUN)»

Tema: «Pacuém obopyoosanusn yyacmka nooozpeea UCXOOHOU CMeCU pPeKmuuUKayuoHHou
YCMAaHOoEKu»

Crynenty

Lenv pabomui:

['unpaBnuyecKuii U TEIUIOBOM pacyeT 00OpyIOBaHUS yUacTKa MOAOTPeBa HCXOIHON cMecH
PEKTHU(PUKAIIMOHHON YCTAHOBKH.

3aoauu:

1. Pacyer rumpaBIM4ecKUX COMPOTHUBICHHWN B TPYOONPOBOAE M BHIOOP HEHTPOOEKHOTO
Hacoca.

2. Pacuer craHmapTHOrO KOXYyXOTpyOHOTO ammapara Uil Mporiecca HarpeBa HCXOIHOU
CMECH.

Hcxoonvie dannvie:

Cwmeck: memanon - monyon

Maccosas noiast HKK x,,. = 0,50



Pacxoxn cmecu G = 27000 xe/u

Hauanpnas Temneparypa BoasHoro napa t;, = 150 °C
Koneunas temneparypa BoasiHoro napa t;, = 150 °C
HavanpHas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmec tp, =65 °C

Hasnenue BoasHoro napa P,,=480000 Ila
['eomerpuueckast BeicoTa moabema N, = 21 m

Cpok craun: « » 20 T
PykoBoautens: / nonenr, k.1.H. lllybuna M.B. /
3aaHue MOy /CTYACHT TP. /

Marnutoropck, 20

Ilepeuens pexkomendyemoit 1umepamypul 011 evinoanenusn KII:
1. Pacder 060pynoBaHUs ydacTKa MOJIOTPEBA UCXOMHON CMECH PEKTU(UKAIIMOHHONW YCTaHOBKU
[DnexTpoHHBIH pecypc]: yue6HOoe mocobue / M.B.1llybuna, E.C.MaxoTkuHa. — MaruuToropck:
OI'BOY BO «MI'TY um. I''M. HocoBay, 2019. — 51 c. — Pexxum noctymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=4243.pdf&show=dcatalogues/1/1532
476/4243.pdf&view=true . — 3ari. ¢ TUTYJ. FKpaHa
2. IaBaoB K.®., [Ipumepsl ¥ 331a4u MO Kypcy NPOIIECCOB U aNapaTOB XUMUYECKOU
texHojoruu [ Tekct]. YaeoHoe mocodue mist By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (Yuebnuku nns By3oB. Creu. Jluteparypa) - ISBN 5-7718-0224-9
3. INanukapoB MW.M. Pacu€rel MammH ¥ anmaparoB XUMHYECKHUX MPOHU3BOJCTB U
HedTenepepaboTku (mpumepsl u 3anaun) [Tekcr].: Yue6. mocobue ans By3oB./ [lanukapos U.1.,
Paukosckuii C.B., [Toaukapos C.U. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHHKYU )i BY30B.
Creu. Jluteparypa) - ISBN

Kypcosoii _npoexm BbINONHIETCS O0YYaOIIUMCS CaMOCTOSTENBHO MOJA PYKOBOACTBOM
npenoaBatens. [Ipy BBINOIHEHNH KypCOBOTO MPOEKTa O0yYaroIIMACsS ODKEH MOKa3aTh CBOE
yMeHHE padoTaTh C HOPMAaTUBHBIM MaTEpHaIOM W JIPYTUMH JUTEPAaTypHBIMU HUCTOYHHKAMH, a
TaKk)K€ BO3MOXXHOCTh CHCTEMATH3WPOBATh W AaHATU3UPOBATh (DAKTHUSCKUN MaTepuan |
CaMOCTOSITENIbHO TBOPYECKH €TI0 OCMBICIIUBATb.

B navane m3ydeHUs MUCIUIUIMHBI MPETOaBaTellb NMpeiaracT 00yJaroImuMces Ha BBIOOD
nepeyeHb TeM KypCOBBIX TPOEKTOB. OOyJaIOIMUNACS CaMOCTOSTENILHO BEIOUPAET TEMY KypCOBOTO
npoekta. CoBMaJieHHE TEM KYpPCOBBIX IMPOCKTOB y CTYJACHTOB OJHOW y4eOHOW Tpynmbl HE
JIOTTYCKaeTCsl.

[Tocne BbIOOpa TEMBI MperoaaBatesb (HOPMYIUPYET 3aaHue IO KypCOBOMY IMPOEKTY U
PEKOMEHIyeT TMepedyeHb JINTEPATyphl IJI €€ BBIMOJHEHUS. VICKIIOUUTENIEHO BaXXHBIM SIBIISIETCS
UCIIOJIb30BaHNE HMH(POPMAIIMOHHBIX MUCTOYHUKOB, & UMEHHO CHCTeMbl «HTepHeT», 4To JacT
BO3MOXKHOCTh O0y4aronumcsi 0oJiee oJTHO U3JIOKUTh MaTepual Mo BEIOpAaHHOW UM TeMe.

B mporecce HamucaHHWs KypcOBOTO TIPOEKTa OOYYAIOUIMICS ITOMKEH pa3o0parhesi B
TEOPETUYECKUX BOMPOCAX TEMBI, CAMOCTOSTEILHO MPOAHATM3UPOBATh MPAKTHUECKUI MaTepua,
pazo0paTh U 000CHOBATH MPAKTUIECKUE TIPEIIOKCHHUS.

[IpenogaBarens, mpoBepuB pabOTy, MOXKET BO3BPATUTH €€ ISl JOPAOOTKH BMECTE C
MUCbMEHHBIMHA 3aMedaHusIMH. CTYACHT JO/DKCH YCTPAaHUTh TOJIyYCHHBIC 3aMEYaHHs B
YCTaHOBJICHHBIN CPOK, TIOCTIE Yero paboTa OKOHYATEIHHO OLIEHUBACTCSI.

KypcoBoii nipoekt momkeH ObITh odopmieH B coorBerctBun ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTpPyKTypa, cojepaHHe, OOIIHMe TMpaBujia BBHITOTHEHHUS U
ohopMITCHUSY.

[Tpumep 3a1aHus Ha KYpCOBOM MPOEKT MPEJCTABICH B JAHHOM pa3/ielie BBIIIE.



https://magtu.informsystema.ru/uploader/fileUpload?name=4243.pdf&show=dcatalogues/1/1532476/4243.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4243.pdf&show=dcatalogues/1/1532476/4243.pdf&view=true

IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJITATOB O0OYUYCHHS M0  AUCIUILTUHE
(Mozymo) 3a ornpenesaeHHbINH nepuoa 00ydueHus (ceMecTp) U MPOBOJUTCS B popMe 3aueTa M 9K3aMeHa, 3allUThl KypCOBOTO MPOEKTA.

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemsle pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi POBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOHN aTTECTAINH, I0KA3ATEeIN U KPUTEPHUH OIICHUBAHMSI.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecranmmm:

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI OrnieHOYHBIE CPEACTBA
WHIUKaTOpa

OIIK-4 - Cnoco0eH o0ecrieunBaTh MPOBECACHHUE TEXHOJOINIECCKOI'0O MmMpouecca, uCnmoJab30oBaTb TEXHHYECCKUE CPEACTBA AJIA KOHTPOJIsA
mapamMeTpoB TEXHOJIOI'HYE€CKOI0 1mmpoimecca, CBOMCTB ChIPpbA U TOTOBOM MNPOAYKIUH, OCYIHECCTBJIATD UBMCHCHUE NTAPAMETPOB TEXHOJOTHYIECCKOI'0
npouecca npu MBMCHEHHH CBOMCTB CbIPpbA

OIlK-4.1 Ornpenenser TeXHUYECKHUE CPEACTBA Ha Teopemuueckue eonpocwi:

MIPOM3BOJICTBE /7Sl O0eCTIeUeHuUs Krnaccudukaiys OCHOBHBIX MPOIECCOB U alMapaToB XMMHUECKON TEXHOJIOTHU
TEXHOJIOTHYECKHX MPOIIECCOB AHanu3 ¥ pacueT XMMHUYECKOH anmapaTypbl B XMMHYECKOW TEXHOJIOTHH

OO01111e oJI0KEHUsI O COCTABIIEHUH MaTepUalbHBIX U TEIUIOBBIX OaJlaHCOB
OcHOBBI TeXHUUECKOH ruApaBiIuku. [IpeamMeT u 3a1aui TEXHUYECKOW THPABIUKH
OCHOBBI THIPOMTHAMHUKHI

OcHoBHbIE YpaBHEHUS TUAPOAMHAMHUKHI

OCHOBHBIE KPUTEPUH TUAPOTHHAMUYECKOTO TTO00US

Pexxumbl qBUKEHHS peaIbHOM KUIKOCTH U TOTEPHU HAIOpa

MecTHBIE CONTPOTUBIICHUS MIOTOKAM M pacdeT TPpyOOIpOBOAOB IS TPAHCIIOPTA
KUAJIKOCTEN

10. Pacyer ra3ompoBo10B

11. UcTedeHune KUIKOCTH Yepe3 OTBEPCTHS, IITYLEPHI U BOJOCIHUBBI

12. Tlepememenue xuakocTeir. Hacochr

CoN~LNE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

13. Pa3neneHre HEOJHOPOAHBIX CHCTEM

14. XapakTepucTika JUCIIEPCHBIX CUCTEM

15. I'paBuTanInOHHOE OCAXKIACHUE

16. PacueT npon3BOAUTENBHOCTH OTCTOMHUKOB

17. Annaparypa oTcTauBaHus KOKCOXMMHUYECKOIO ITPOU3BOJICTBA

18. ®unbrpoBanue

19. [lenTpoOE)KHOE OCAXKIEHNE U IEHTPOOEKHOE (DUITHTPOBAHUE

20. TemneparypHoe 10Jie U TeMIIepaTypHbIi I'paueHT

21. TenmoBoe mogobue

22. Tenonepenaya

23. Terutonepeava Mpy MOCTOSIHHBIX TEMIIEPATypax TEIUIOHOCUTENEH
24. Tenonepenaya Npyu MEPEeMEHHBIX TEMIIEpaTypax TelJIOHOCUTeNeH
25. KoHCTpyKIHs TETII00OMEHHBIX aIrnapaToB

26. TpyOuatble TEINIO0OMEHHUKN

27. CpaBHUTEIBHAS XapaKTEPUCTHKA TETUIOOOMEHHBIX aIllapaToB

28. Pacuer Tern000MEHHBIX anmnapaToB

OIIK-4.2

OneHuBaeT U KOHTPOJIUPYET MapaMeTphl U
3P PEKTUBHOCTh TEXHOJIOTHYECKUX
IIPOLIECCOB, CBOMCTBA CHIPbS U TOTOBOM
HOPOAYKIMH B 00JaCTH XUMHUYECKOM
TEXHOJIOTUHN

Ilpumepnoe 3a0anue na Kypcosoii npoexm:
Tema: «Pacuém  o0Oopyooeanusa  yuacmka no00zpe6a  UCXOOHOU  cMeCu
PeKmu@uKkayuoHHO yCMano6Ku»
Lenv pabomul:
l'unpaBnuueckuii W TEIUIOBOM pacdyeT 0OOpYyJOBaHMs ydyacTKa IOJOTpeBa HCXOJHOMN
CMeCH PeKTU(UKAITMOHHON YCTAaHOBKH.
Hcxoounvie oannvle:
CwMecs: memanon - monyon
Maccosas nois HKK x,,,. = 0,50
Pacxon cmecu G = 27000 xe/u
HavansHas TemnepaTypa BojasHoro mnapa t;, = 150 °C
Koneunas tremnepatypa BoasHoro napa t;, = 150 °C
Havanmenas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmecu ta, =65 °C




Kon
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OneHouHble CpeCTBA

UHAMKATOpa
Hasnenue BoasiHoro napa P, =480000 Ila
I'eomeTprueckas BeicOTa MoabeMa N, = 21 m

OIIK-4.3 IIpornosupyer u perynupyer usmenenue | Ilpumepusie 3a0anusn ona Konmponwvnou pabomeur:

napaMeETpOB TEXHOJIOTHYCCKUX ITPOILECCOB
B 3aBHCHMOCTH OT CBOMCTB ChIpbsA

1. Pacy€T cKOpOoCTH ABMKEHUS KUJIKOCTH U ONPECICHUE PEKUMA €€ IBHUKEHUS 110
CJIEIYIOIMM UCXOJHBIM JaHHBIM: UCXOHASI CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTa;
maccoBas nosa HK xg, = 0,26; pacxon cmecu G = 23300 kr/4; HayanpHas TemrepaTrypa
BozsiHOTO Tapa t, = 160 °C; koHeunas Tremmneparypa BoassHoro napa ty, = 160 °C;
HavanpHas TemnepaTtypa cmecu b, = 30 °C; koHeuHas Temmnepatypa cMmecu t =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomerprueckast BbICOTa MOABEMA Npeoy = 21M.
2. Pacuér xosunmenta rugpaBIndecKoro CONPOTUBICHHUS 1O CIEAYIONIUM UCXOIHBIM
JTAHHBIM: UCXOIHASI CMECh XJIOPOGOPM - YKCYCHAsI KUCIIOTa; MaccoBas 1ot HK Xy, =
0,26; pacxox cmecu G = 23300 kr/4; HauanbHas TEMIEpaTypa BoAsiHOrO napa t;; = 160
°C; KOHEeYHas TeMIiepatrypa BojsHoro mapa tj, = 160 °C; HauanpHas TemMiepaTypa cMecu
tx = 30 °C; xoHeuHas Temiieparypa cMecu b, =61 °C; naBneHue BOASHOTO mapa
Ps=480000 ITa; reomeTprueckast BbICOTa MOABEMA Npeoy = 21 M.

3. Pacyer cTanmapTHOro KOXKyXO0TpyOHOTO amnmapara Juis poliiecca HarpeBa cMecH o
CJIEIYIOIIMM UCXOJHBIM JaHHBIM: UCXOJIHAS CMECh XJI0POPOPM - YKCYCHAsI KUCIIOTa;
maccoBas nonsa HK xg, = 0,26; pacxon cmecu G = 23300 kr/4; HayanpHas TemrepaTrypa
BozstHOTO Tapa t, = 160 °C; koHewHas Temmneparypa BoastHoro napa ty, = 160 °C;
HavanpHas Temrepatypa cmecu b, = 30 °C; koHeuHas Temmnepatypa cMmecH th =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomeTprueckast BbICOTa MOABEMA Npeoy = 21M.




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlLleHUBAHUS:

[IpomexxyTounass arrecrtauuss no gucuuiuimHe «lIpomeccbl W anmaparbl XMMHYECKOH
TEXHOJIOTHUM» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKUE 3aaHMs, BBISBISIIOIINE CTENCHh CHOPMHUPOBAHHOCTH
YMEHHH U BIIaJICHU, TPoBOIUTCS B (hOopMe IK3aMeHa, 3aueTa U B (hopMe BBIIIOJIHEHUS U 3aIUThI
KYPCOBOTO IPOEKTA.

DK3aMeH MO0 JIaHHOM JAMCUHUIUIMHE MPOBOJUTCS B YCTHOH (hopMe 1Mo SK3aMEeHAlMOHHBIM
OwmyietaM, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKUX BOIMPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI IK3aMeHa:

— HA OLICHKY «OTJIHYHO» (5 0ayioB) — 00yJaromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYaIlUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6amna) — o0y4aromuiicss AeMOHCTPUPYET CPeIHUN YpOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHS MPU aHATTUTHYECKUX OIepalusX, epeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLEHKY «YAOBJIETBOPUTEJNbHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPOTPHUSTHI
JOMYCKAlOTCA OIIUOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWU 3HAHHUSAMH U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OIEHKY «HEeY/AOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro marepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/[OBJIeTBOPUTENbHO» (1 Oamt) — oOyuaronuiicss He MOXKET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOM3BEACHHS M OOBACHEHUsS WH(HOPMAIMK, HE MOXET IT0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- 17151 TIOTYYEHHUSI «3a4menoy 10 TUCIUTUTMHE 00yJaronuiics JOJHKEH MoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHHUS W OOBSCHEHHS MH(DOPMAINH, WHTEIUICKTYAIbHBIC HABBIKH PEIICHUS
MPOCTHIX 3a7a4;

- JUIA TIONyYeHUS «He3aumeHo» TO JUCIUIUITMHE OOYyJaIONIUiiCsS HEe MOXET I0Ka3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBACHEHUs WHGPOpMAIllMK, HE MOXET I[0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBoil MpOEKT BBINOIHACTCA IOJ PYKOBOJICTBOM IIPENONABATENs, B IPOLECCE €€
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmupsisi 3HaHUs, MOJTY4YEHHbIE IIPU M3ydeHuM Kypca «lIpomeccsl u anmapaTsl XHMHYECKOU
TeXHOJIOTUM». [IpyU BBIOTHEHHH KYpPCOBOTO MpPOEKTa OOy4aroIIMMCs IOJDKEH IOKa3aTh CBOE
yMeHHE padoTaTh C HOPMATUBHBIM MaTepHUaIOM U JIPYTMMH JHUTEPaTypHbIMH HCTOYHHMKAMH, a
TaKXKe BO3MOXHOCTh CHUCTEMAaTH3UPOBaTh W aHAIM3MPOBATh (PaKTHUECKUH Marepuan u
CaMOCTOSITEJIBHO TBOPYECKH €0 OCMBICIIMBATD.

B mnpouecce HammcaHus KypcOBOTrO IpOeKTa OOy4aroIIMHCs TOJDKEH pa3o0paTrhCcsl B
TEOPETUYECKHUX BOIPOCaxX U30paHHON TEMBbI, CAMOCTOSTEIBHO TPOAHAIU3UPOBATh TIPAKTHUECKUN
MatepHal, pa3o0pars 1 000CHOBATh MPAKTHUECKUE MPEIOKEHUS.

IToxa3aTenn U KPUTEPHH OLICHHBAHUSI KYPCOBOI'0 IIPOEKTA:
— Ha OIICHKY «OTJIUYHO» (5 0aymioB) — paboTa BBINOJIHEHA B COOTBETCTBHU C 3aJaHUEM,
00yyaroImuics MOKa3bIBaeT BEICOKUI YPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U



0o0BsicHeHUs1 MH(OpMAIMM, HO M HMHTEUICKTyaJbHbIe HABBIKM pELICHUs MpoOieM M 3ajad,
HAXO0X/ICHNS YHUKAJIBHBIX OTBETOB K ITPOOJIeMaM, OLEHKU 1 BHIHECEHUSI KDUTHUECKUX CY)KJICHUMH;

— Ha OILICHKY «Xopomo» (4 6amia) — paboTa BBITIOJIHEHA B COOTBETCTBUU C 3aJaHHEM,
oOyJaromuiicss MOKa3bIBAaeT 3HAHHUS HE TOJIBKO HA YPOBHE BOCIPOU3BEACHUS U OOBSCHEHUS
uHpOpPMaLMK, HO M HMHTEIJICKTYaIbHbIE HABBIKM PEIICHHS NpoOiIeM M 3a/1ady, HaXOXKIACHUS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

— Ha OLIEHKY «Y/0BJIEeTBOPUTEIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUH C
3aJjaHueM, OOy4aroUIMiicsl MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHHS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeY10BJIeTBOPUTEIbLHO» (2 0aruia) — 3a1laHue IpernoaaBaresis BHIIOIHEHO
YaCTUYHO, B MPOIIECCE 3aIUTHI PabOThI OOYJAIOIIHMIACS TOMYCKAET CYIIECTBEHHBIC OIMIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS [TOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HeY/I0BJIETBOPUTEJbHO» (1 0amn) — 3aaHue NnpenogaBaTelis BbIIOIHEHO
YaCTUYHO, OOYYaloIIMiiCs HE MOKET BOCHPOU3BECTH U OOBSICHUTH COJECpKAHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1a4H.



