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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2025 - 2026
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

- (hopmupoBaHue y CTyIEHTOB 0a30BbIX 3HAHHWH MO THAPOJAMHAMHKE, TETUIOOOMEHY, U
MacCOIEPEHOCY B MpOIeccax U ammapaTax XUMUYECKOW TEXHOJOTHUU JUisi 00ecredeHus
MOHUMAaHUSA CYLTHOCTH SIBJICHHM, HAOMI0JAIONINXCS B IpOIleccax U 000pyAOBaHUH, IPU PELUICHUH
CTaHJIAPTHBIX 33]1a4 ¥ TPOOJIeM B X0/Ie MPO(heCCHOHATLHOU ACSITETLHOCTY;

- ¢opMupoBanue NpodecCHOHATbHBIX KOMIETEHIIMH B COOTBETCTBUU C TPEOOBaHUAMU
®I'OC BO no nanpasnenuto nmoarorosku 18.03.01 Xumuueckast TEXHOJIOTHS

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

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

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

OO61mas XxuMu4eckasi TeXHOJIOT U

Opranuueckasi XuMus

[IpukiagHas MmexaHuka

TexHuueckass TepMOAMHAMUKA U TEINIOTEXHUKA

TexHonorusa orHeynopos

duznueckas XMMHUs TYTOIUIABKUX HEMETAIUIMYECKUX U CUIIMKATHBIX MaTEpPUAJIOB

be3onacHOCTb KU3HENEATEIBHOCTU

WNudopmaruka

Konnounnas xumus

®usuka

dusnyeckas Xumus

Marematuka

HavepraTenbHas reoMeTpus B KOMIIBIOTEpHAS Tpaduka

OO011ast 1 HEOpraHUYECKask XUMUS

3Hanus (YMEHUS, BIaJleHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOIOTUN

[IpoekTHas AeATENbHOCTD

MoaenupoBaHHEe XUMHKO-TEXHOJIOTHYECKUX MTPOLECCOB

[ToarotoBka K 3aIIMTe 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 ody4aromierocsi, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBoeHus aucuuiiuHel (Moaynst) «Ilpoueccel u anmapaTbl XUMUYECKOM
TEXHOJIOTUI» 00YUaIOIIHMIiCs TOJIKEeH 00J1a/1aTh CIEAYIOUMMHA KOMITETCHIIUAMU:

CTpyKTypHBIH [Tnanupyemble pe3yabTaThl O0yUeHUS
DJIEMEHT
KOMITETECHIINH
OIIK-1 CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIL30BAThE OCHOBHEIE 3aKOHEI

CCTCCTBCHHOHAYYHBIX JUCHUIIINH B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH




3HaTh

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

MCTOAUKH paCyY€TOB IMapaMETPOB IIPOUCCCOB I'MAPABIMKN U TCIIJIOTEXHUKHA
Ha 0a3e OCHOBHBIX 3aKOHOB CCTCCTBCHHOHAYYHBIX JUCHUILIJIMH

YmMern PaCCUUTBIBATh U AHAJIM3UPOBATH OCHOBHLIC ITAPaMETPEI IIPOLECCOB
TUAPABIUKHA U TCIINIOTCXHUKH C IPUMCHCHUCM OCHOBHBLIX 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 pCHICHUA 3aaa4 HpO(l)eCCHOHaHbHOﬁ JACATCIIBHOCTHU

ITK-7 criocoGHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSHUE, OPraHU30BbIBATh MPO(PUIAKTUUECKHE
OCMOTpBI M TEKYLIHI peMOHT 000py/10BaHuUsl, TOTOBUTH 00OPYJAOBAHNUE K PEMOHTY U IPUHUMATD
000pyI0BaHUE U3 PEMOHTA

3HaTh

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

00IIIKe TOAXO0/IbI K OMPEICICHUI0 TEXHUUYECKOTO COCTOSIHUS, OPTaHU3aIHH
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 PE3YJIbTAThI 3TUX PACUETOB;
OIIpeNIeNIATh TEXHUUECKOE COCTOSHNE, OPTraHU30BbIBATh NPOPHIAKTHIECKIE
OCMOTPBI M TEKYIIIME PEMOHTBI 000PYAOBaHUS, TOTOBHTD €r0 K PEMOHTY H
IIPUHUMATH 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 pCMOHTA

[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 MapaMeTpoB 000py10BaHUs

YMmern

PpacCUUTBIBATH OCHOBHBIC ITIAPaMCTPhI O60py,£[0BaHI/I$I;
AHAJIM3UPOBATH BO3MOXHOCTHU BHOBb BBOAUMOT'O o6opyz[013aH1/m,
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 OIIpPCACICHUTIO
BO3MOXKHOCTEH O60pyILOBaHI/I$I, €ro OCBOCHUA U 3KCILTyaTalluu

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

3HaTh

OCHOBHOE 000py/I0BaHHE ISl THPABIMUYECKUX U TEIUIOBBIX CUCTEM;
o01re moaXoAb! K Moa00py 000pyIOBaHMS IS THAPABINYECKUX U
TEIJIOBBIX CUCTEM, aHAIM3Yy TEXHUUECKOH JOKYMEHTAIUH, TOJITOTOBKE
3asiBOK Ha MPUOOPETEHNE U PEMOHT 000pyI0BaHUS




Ymers aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTALIUIO Ha OCHOBHOE 000pyJ0BaHHE
JUISL TUJPABIMYECKUX U TEIUIOBBIX CUCTEM;
noaoupaTh 000pyROBaHKE IS THAPABINYECKUX U TEIIJIOBBIX CUCTEM,
TOTOBUTH 3a5BKU Ha MIPHOOPETEHNE U PEMOHT 000pYyJOBAHUS

Brnaners HaBBIKAMHU TI0JI00pa OCHOBHOTO 000PYIOBaHMS JJIsl THAPABIMUECKUX U

TEIUIOBBIX CHCTEM M aHaIM3a TeXHUYCCKOU JAOKYMCHTAIlMKU HA HCTO




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

YUCJIC:

— KOHTaKTHas pabora — 27,1 akaj. 4acoB:
— ayIUTOpHAs — 22 aKaJ. 9acoB;

— BHeaynuTopHas — 5,1 akan. yacos

— caMocTosTenbHas pabota — 248,3 akaj. 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
=
Pasnen/ Tema 2 (B axaz. acax) £ 2 Brn . KOHTPOIIA Kon
> & © | caMOCTOSITETILHON | YCIIeBAEMOCTH U
JTACIUTUTAHBI = [ . | xoMnereHIuK
o & paboThI IIPOMEKYTOYHOM
na6. | mpaxr. | £ &
Tlex. z'g aTTecTaluu
3aH. 3aH. | O &
1. Pazgen 1
- CaMOCTOSTEIbHOE
1.1 Bsemenme. OCHOBBI n3ydeHue yaeOHon Crnaga
yd y4
TEOpUH nepenocal , | g 20 JIUTEPATYPBI; KOHTPOJIbHOH OIIK-1, ITIK-7,
KOJINYECTBA JIBUDKCHUS, ' - opopmIIeHHE pa6ortsl, yetHeiit | ITK-8, TTK-9
TETJIOTHI, MacChl KOHTPOJbHOU ompoc
paboTsI
HWroro no pazaeny 0,5 20
2. Pasnen 2
- CaMOCTOSTETIbHOE
H3yueHHEe yueOHOU Craua
JIUTEPaATypHI; .
2.1 Tungponunamuka H paTyp KOHTPOJIbHOM
- opopmIIeHHE N
THIPOJMHAMUYECKHE . paboTHI, yCTHBIN
MPOLIECCHI OcCHOBHbBIE KOHTPOJILHOH orpoc; clada
p ) paborTsr; ’ . | OIIK-1, TIK-7,
YpaBHCHHUS nBrkeHust| 4 2 421 | 2/11 | 41,6 JlabopaTopHoii
. - opopmiieHHE U TIK-8, TTK-9
JKHIKOCTCH, pabotsr Ne 1,
MOATOTOBKA K
THIPOJMHAMUYECKAsT KOHTPOJIb
3aIuTe
CTPYKTypa IIOTOKOB . BoinoiHenus KII,
JlaGopaTopHoit
3ammra KI1T
paboter Ne 1
- BeimosaHeHue KIT
HWroro no pazneny 2 421 | 2/11 | 41,6

3. Paznen 3




- CaMOCTOATCIIbHOC

N Crnaua
3.1 Teopus puszuyeckoro u n3ydyeHue yaeOHon A N
MaTeMaTHYECKOTr0 JIUTEPaTyphI; KOHTPOIILHOH
MO/JICITUPOBAHUS 1 25 - oo MJ'IeHI/I’e pacotel, yerubiii | OIK-1, TK-7,
AeIp . P . ompoc; kouTpoip | TIK-8, TTK-9
MPOIIECCOB  XUMHYECKOU KOHTPOJIbHOM
BoinosiHeHus K11,
TEXHOJIOTHH paboThI,
3ammra KII
- BeinosiHeHue KII
HUroro no pazaeny 1 25
4. Pazpmen 4
- CaMOCTOSITETIEHOE
u HU HOMI
4.1 [Nepememenne PATYPEL; KOHTPOJIBHOM
. ] - ohopmenue N
JKUJIKOCTEM. Hacocsr: N paboThI, yCTHBIN
MIOPIIHEBEIE u KOHTPOILHOH oIpoc; crada
paboTsI, ’ . | OIIK-1, IIK-7,
LEHTPOOEKHEIE. 2 421 | 221 | 59 JlaGopaTopHoit
- opopmiieHUE U I1K-8, I1IK-9
Kouctpykiuu HACOCOB paboter Ne 2,
N MIOJTOTOBKA K
O00BEMHBIX,  OCEBBIX U KOHTPOJIb
. 3aIuTe
CTPYHHBIX . soimonHerust K1,
JlaGoparopHoit sammra KIT
pabotsr Ne 2
- BeimonHeHne K11
Wroro no pazaemy 2 421 | 27211 | 59
5. Paznmen 5
- CaMOCTOSITENIbHOE
N Crnaga
H3yueHHEe yueOHOU N
5.1 Pa3penenue XHIKUX H HTCDETVDLL: KOHTPOJIBHON
ra3oBbIX  HEOJHOPOIHBIX PaTypeL; pabotsl, yerHbiii | OTIK-1, TTK-7,
1 25 - opopmIIeHHE
CHCTEM, IlepeMelnBaHNe B . ompoc; kouTpoap | IIK-8, ITK-9
KOHTPOJIBHOM
JKHUJIKUX cpenax . BoInojHeHus KI1,
padots; 3amuTa KI1
- BeinoaHeHue KIT
Hroro no pazneny 1 25
6. Paznen 6
6.1 TemnoBble mpouecch U
anmaparbl: OCHOBBI TEOPUH CamocrosrensHoe | YCTHBIH onpoc,
nepeaadyu TEIUIOTHI, u3ydyeHue yueOHoH KOHTPOJIb OIIK-1, ITIK-7,
1 2/11 | 50
MPOMBINUIEHHBIE  CIIOCOOBI TUTEPaATypPHI; eimoniHenus KIT, | TTK-8, TIK-9
[IOZIBOJIa U OTBOJA TEIUIOTHI BeinonHenue KI1 3amuTa KIT
B XUMHYECKOH armaparype
Hroro no paspeny 1 2/11 50
7. Pazmen 7
CamocTtosTenbHoe | YCTHBIHM ompoc,
7.1 MexaHndeckue n3ydeHue y4eOHou KOHTPOJb OIlIK-1, IIK-7,
0,5 27,7
MPOLIECCHI JIUTEPATYpBI; Beinonuenus KII, | TIK-8, ITK-9
BoinosiHeHue KI1 3ammra KI1T
Wroro no pazneny 0,5 27,7
Uroro 3a cemectp 8 8/41 | 6/411 |248,3 9K3aMEH,3a9éT,KIT
KypcoBoii mpoekTt, |OITK-1,I1K-
Hroro no aucrumianne 8 8/41 | 6/41 |248,3
She 3aueT, ok3amen  |7,I1K-8,ITK-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuuoHHbIe 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJAralllyl0 MPsAMYH TPAaHCISALUUIO 3HAHUM  OT
npenoAaBarels K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHas ACSITENLHOCTD CTYJEHTa HOCHT B TaKHX YCJIIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMs — [OCIENOBATEeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha mpaktuueckoM 3aHSATHUM ceMHUHap — Oecena mpenojaBareisi U CTYNIEHTOB,
o0CyX/ieHue 3apaHee MOJTrOTOBJICHHBIX COOOLICHUH MO KaKJOMY BOIIPOCY IUIaHA 3aHATHUS C
€IMHBIM JJIsl BCEX NIEpEYHEM PEKOMEHTyeMOM 00s13aTeIbHOM U IOTOTHUTEILHOM JIUTEPaTyphI.

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

- JJaboparopnas paboTa — opranuzanus yaeOHoi paboThI C peaJTbHBIMU MaTepUATIbHBIMU
U UHGOPMALMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalIbHas paboTa C aHaJIOTOBBIMU MOJEISIMU
peaTbHBIX 0OBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OpPraHU3alusa 00pa30BaTeIbHOTO MpoIlecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IECTBUE BCEX YUACTHUKOB, JIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrara. Hapsay co
CIEIUATU3UPOBAHHBIMU ~ TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUMI  HHTEPAKTUBHOCTH
MPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3oOBaTENbHBIX  TEXHOJOTHUH.
WHTEpakTHBHOCTH MOAPAa3yMEBACT CyOBEKT-CYyOBEKTHBIE OTHOIICHHS B XOA€ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEiCS HHPOPMAITMOHHO-PECYPCHOM
cpenpl. DopMbl yueOHBIX 3aHATHIM:

- CemuHap-muckyccusi (Ha MPAKTUYECKUX 3aHATUSAX U JabopaTopHbIX paboTtax) —
KOJIJICKTHBHOE 00CYKJIEHHE KaKOT0-TH00 CIIOPHOTO BOMPOCA, MPOOJIEMBbI, BHISIBICHIE MHEHUI B
rpy1e (MeXIpynInoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIOT).

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

- Jlekuus-pu3yanusanusi — W3JI0KEHUE COACPKAHUS COIMPOBOXKIAETCA Mpe3eHTauen
(memoHcTparuen y4eOHBIX MaTEpPHUAIIOB, MPECTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TrpaUuecKux, ayIuo- 1 BUAEOMATEPUAaIOB).

- Ilpaktuueckoe 3aHsiTHE B (oOpMe Mpe3eHTalMu — MPEJCTaBICHUE pPE3YJIbTaTOB
MIPOEKTHOM MJIM UCCIEN0BATENBCKOW JEATEIbHOCTH C HCIOJIb30BAHUEM CIELMAIU3UPOBAHHBIX
MIPOTPaMMHBIX CPE/I.

4) TexXHOJOTHH MPOEKTHOrO OOYYEHHST — OpraHMU3aIus 00pa30BaTEILHOTO MpOIlecca B
COOTBETCTBUHU C aJTOPUTMOM TIOITAIMHOTO PEIIEHUs MPOOJIEMHON 3aJauyd WM BBITOJTHEHHS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TIO3HABATENbHYIO JIEATEIBHOCTh
TPYIIIBI CTY/ICHTOB, HAMPABIEHHYIO HAa BRIPAOOTKY KOHIIETIMH, YCTAHOBIICHHUE II€JIeH U 3a1ad,
(GOpMYITUPOBKY OXHIAEMBIX PE3yIbTAaTOB, OMpPEICICHHUE MPHUHIMIIOB U METOJIUK PeIICHHUS
MO-CTABJICHHBIX 3a/a4, IUIAHUPOBAaHWE Xoa pabOThl, MOWCK JOCTYIMHBIX M ONTHMAIbHBIX
pPECYpCOB, TMO3TAMHYIO peau3alyio IJaHa paboThl, MPE3EHTAIMIO PE3yJIbTaTOB pPalOOTHI, HX
OCMBICITIEHUE U PEDIIECKCHIO.

BoinonHenue cryaeHTaMu KypCOBOTO TMPOEKTa OPHUEHTHPOBAHO HA  pEIICHUE
MIPOM3BOJICTBEHHBIX 33Jlad C HCMOJIb30BAaHUEM IPOOJIEMHBIX TEXHOJOTMYECKHMX OMNepalui, Ha
OTBICKaHWE TPAHMI] MPUMEHHUMOCTH MOJIYYCHHBIX PE3yIbTAaTOB, HA MOUCK BAPUAHTOB JYUIIHUX
peLIeHU.



6 YueOHO-MeTOUYeCKOe 00ecrieueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

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

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. ®u3nMKO-XMMHUYECKHE OCHOBBI MPOLECCOB TEIIOMaccooOMeHa: YdeOHoe mocooue /
ApxuroB B.A. - Tomck: U3a-Bo Tomckoro mommrex. yamBepcuteta, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. Ilpomecchl U anmapaTbl XUMHUYECKONW TEXHOJOTHMU B TEXHUKE 3aAIIUTHI OKPYXKarollen
cpenbl: Yueonoe nocobue / K.P. Tapanuesa, K.B. Tapanues. - Mocksa : HUL] UHOPA-M, 2014,
- 412 c.: 60x90 1/16. - (Boicmiee obpasoBanue: bakanaspuart). (1) ISBN 978-5-16-009258-4 -
Tekcer : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/429195 .

0) JlomostHuTEIbHAS JIATEPATYpA:

1. KoHcTpyrpoBaH#e U pacyer 3JIEMEHTOB XUMHUYECKOT0 00opyaoBanus: yueOHuk / N.1.
[MTouukapos, C.U. TTonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepermier)

ISBN 978-5-98281-174-5 - Tekcr : 9JIEKTPOHHBIN. - URL:
https://new.znanium.com/document?id=2776 .

2. Henuneiinbie HecTanmoHapHbie 3G (eKThI B Iporieccax MaccornepeHoca: Monorpadus /
I'epmianoB B.1O., 'apmamos C.U. - Poctos-Ha-Jlony: M3parensctBo FODY, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

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

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

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrnieueHue

HaumenoBanue [10 Ne norosopa CpOoK JIeHCTBYS JIUTICH3UH
MS Windows 7

Professional(mms ~ |A-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GeccpoHO
Professional

7Zip cB000JTHO pacnpoctpansemoe [10 0ECCPOYHO

FAR Manager cB00OAHO pactpocTpansemoe [10 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Ha3zpanue Kypca Ccruika
DOnekTpoHHas 0a3za TMEePUOAMYECKUX U3TaHUI
East View Information Services, OO0 «1BUC»»

https://dlib.eastview.com/



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
https://dlib.eastview.com/

HammonansHas
uHbopMaonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHIEKC HAYYHOTO ITHTHPOBAHHSI
[Touckosas cuctema Axagemus Google (Google
Scholar)
Nudopmannonnas cucrema - EanHoe OKHO
J0cTyna K MHGOPMAIIMOHHBIM pecypcaM
@®enepalibHOE TOCYAAPCTBEHHOE OIOPKETHOE
yUYpeXKICHUE «DenepanbHblit uncturyT|URL: http://www1.fips.ru/
IPOMBIIIICHHONH COOCTBEHHOCTH
Poccuiickass T'ocymapctBenHass OuOimoreka.
Karanoru
DNIeKTpOoHHBIE pecypchl Ondmorekn MI'TY um.
I'.1. Hocoa

9 MaTepuajIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

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

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

VY4eOHble ayTUTOPUU [UIsI TPOBEACHUS 3aHITUN JIEKIMOHHOro Tumna. OcHalleHue:
MynbTHMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauu U MPEICTaBICHIS HHPOPMALIH.

Y4eOHble ayAUTOpPUHM s TMPOBEAEHUS J1abOpaTOpHBIX paboOT: XHUMHUYECKUE
naboparopun. OcHameHne: XHUMHUYECKHE PpEaKTHBBI, XUMHUYecKas mnocyna, JlaboparopHoe
obopynoBanue, Tabmuna «lleproguueckas cucreMa XHMHUYECKHX AJIEMEHTOB», llnakatel mo
TeMaM pabodei IPOrpaMMBI.

Y4eOHble ayauTOpUM JUIsI TPOBEACHUS MPAKTUYECKUX 3aHSATUN, TPYNIOBBIX U
WH/IWBUIYAIBHBIX KOHCYJBTAIlMi, TEKYIIErO0 KOHTPOJS H TPOMEXKYTOYHOW aTTECTAIUH.
OcHatenue: Jlocka, MyTbTUMEIUIHBINA IPOSKTOP, IKPAH.

VY4eOHble ayTUTOPUU ISl BBHIOJHEHUS KYPCOBOTO MPOSKTUPOBAHUS, MOMEIIECHUS s
CaMOCTOSITENbHOM paboThl o0yuatonuxcs. OcHaienue: [lepcoHanbHble KOMIBIOTEPHI € TAKETOM
MS  Office, BoixomoM B  MHTepHeT © €  JOCTYIOM B DJCKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

[lomemenne uis  XpaHeHMs M NPO(UIAKTHYECKOrO OOCITYXKHMBAaHUS Yy4eOHOTo
obopynoBanus. Ocnamenue: lllkadsr mis xpaneHus: y4eOHO-METOAMYECKON JTOKYMEHTAIIHH,
y4yeOHOro OoO0OpYyZOBaHUS M Yy4eOHO-HAIJISIIHBIX TocoOuil, MHCTpyMEHTBl Uil pEeMOHTa
71a00paTOPHOTO 000PYAOBAHHUS.


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

Ipuioxkenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To mucummmbae «lIpoueccsl M ammaparbl XMMUYECKOM TEXHOJOTMW» MPEAYCMOTpPEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHEAyJUTOpHAas CaMOCTOsTeNbHas paboTa CTYACHTOB MpEIroaaraet
MOJMOTOBKY K YCTHBIM OIlpocaM — OeceziaM 1o JIMTEPATyPHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUSM TI0 PA3IMYHBIM pacuéTaM Ha MPAKTUYECKUX 3aHATUAX U J1a00paTOpHBIX paboTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

Ilpumepnsiii nepeuenv 80npocos O YCMHbIX ONpocog — beced no memam (3auema u
9K3aMeHa)

- OCHOBbL Meopuu nepeHoca KOIU4ecmea O8UNCEeHUs, MeNnombl, MACCHL.

- Tuopoounamuxa u euopoounamudeckue npoyeccvl. OCHOBHbIE YPABHEHUS OBUINCEHUS
arcuoxkocmetl, 2UOPOOUHAMUYECKAS CMPYKMYPA NOMOKOS.

- Teopus usuyeckoeo u MamemMamuyecKko20 MoOeIUPOBAHUsI NPOYECCO8 XUMUUECKOU
MEXHONI02UU.

- [lepemewenue ocuoxkocmeti. Hacocvl: nopunesvie u yenmpobedcrvie. Koncmpyrkyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYUHDBIX.

- Pazoenenue sicuokux u 2az08vix HeOOHOPOOHBIX CUCEM, NepeMeUUBAHUE 8 HCUOKUX CPeOax
(KOHCMPYKYUuY OMCMOUHUKO8, uibmpos, yeHmpugye).

- Tennosvie npoyeccvl u annapamsl. OCHO8bI Meopuy nepedaiu meniomol, NPOMbIULIEHHbIE
Cnocobwsl nodsoda U omeodda MmMeniomvl 8 XUMUHECKOU annapamype (KOHCMpPYKyuu
Menyio00MeHHUKOS, CYUUIIOK).

- Mexanuueckue npoyeccawi.

. Knnaccuukarus OCHOBHBIX MPOLIECCOB U aNIapaToB XUMHUYECKONW TEXHOJIOTHU

. AHanu3 ¥ pacuyer XMMHUYECKOH anmapaTypsl B XMMHUYECKON TEXHOJIOTUN

. O61Me noyI0KEeHNs O COCTABJIEHUH MaTepualbHBIX M TEIUIOBBIX OalaHCOB

. OCHOBBI TEXHMUYECKOM ruApaBiauku. IIpeamer u 3a1aun TeXHUYECKON THAPABINKH
. OcHoBHEBIE CBOMCTBA KaNeJIbHBIX KUIKOCTEMN

. BHyTpeHHHe cuiIbl )KUKOCTH (MOJIEKYIISIPHBIE CHJIbI)

. Bazkocth

. OCHOBHOE ypaBHEHHUE THAPOCTATUKHU. Y paBHEHUE IOBEPXHOCTH YPOBHS

. 'mapocraTrueckoe JaBjaeHHE B TOUKE MOKOSIIEHCS )KUJIKOCTH U popMa MOBEPXHOCTHU YPOBHS
. Cuita THIpOCTaTUYECKOT O AABJIEHHUS HA CTEHKY COCya

. OCHOBBI THJIPOJIUHAMUKHI

. OCcHOBHBIE ypaBHEHUS THIPOJUHAMUKHI

. OCHOBHBIE KPUTEPUHU THIPOJUHAMUYECKOTO 10,1001

. YpaBHeHus Dilsiepa Uil IBUKYILLENCS )KUIKOCTH

. YpaBHeHue beprymm

. IloTepu Hanopa npu IBMKEHUU PeaIbHON KUIKOCTH B IPSIMOJIMHEHHOM KaHaJle
. Pexxumbl BUKEHUSI pealibHOM JKUKOCTH U IOTEPH HAIopa

. MecTHBIE CONTPOTHBIIEHUS IOTOKaM | pacyeT TPyOOIpOBOIOB Il TPAHCIIOPTA KUIKOCTEH
. Pacuer razonpoBooB

. McTedeHne )KUIKOCTH Yepe3 OTBEPCTHS, IUTYLEPH! U BOIOCINBbI

. Ilepememenue xxuakocreid. Hacocsl

. [lopuiHeBblie HacOChI

. LlerTpobesxHbIE HACOCHI

. PoTaninonHsie Hacockl

. BunTOBBIE HacOCHI

. IImacTruHUaTBIE HACOCHI

. Buxpesble Hacochl
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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 npou3BOIUTEILHOCTH OTCTOMHUKOB

34. Annapatypa OTCTauBaHUsi KOKCOXHMHUYECKOTO IMPOU3BOJICTBA
35. dunbTpoBaHue

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

38. OcHOBHOE ypaBHEHHUE TEILIONEPEIaun

39. TemnonpoBogHOCTh. YpaBHeHUE Dyphe

40. TentoBoe n3nyyeHue

41.3akon Credana-bonbpimana

42. 3akon Kupxroda

43. B3auMHOE U3JIy4eHHE JIBYX Tell

44. JlyueucmnyckaHue ra3oB

45. Ilepenaya Temnsa KOHBEKIUEH

46. InddepenmansHoe ypaBaenue Oypre-Kupxroda

47. TeroBoe mmogodue

48. Tennmonepenaya

49. Tennonepenaya npu NOCTOSTHHBIX TEMIIEPATypax TEMIOHOCUTENEH
50. Tennonepenaya rnpu NepeMeHHbIX TEMIIEpaTypax TEIUIOHOCUTEIEH
51. Koncrpykuust TemI000MEHHBIX annapaToB

52. Tpybuatbie TETII00OMEHHUKH

53. CpaBHHTENbHAS XapaKTEPUCTUKA TEIUIOOOMEHHBIX amapaToB
54. Pacuet TeruI000MEHHBIX allapaToB

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

IIpumepnvie 3a0anus 0151 KOHMPOALHOU pabomul:

1. PacueT opHeHTUPOBOYHOTO AUaMeETpa TPyOOIpOBOAa U BHIOOP CTAaHAAPTHOTO AMAMETPA
TpyOOIIPOBOJIa TIO CIAEAYIOIIMM HCXOAHBIM JAHHBIM: MCXOJHAs 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 TeMmrieparypa 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. Pacyé€r CKOpOCTH ABWKEHUS KUAKOCTH U ONpPENENICHUE peXUMa €€ ABUKEHUS IO
CJIEMYIONIMM MCXOIHBIM JaHHBIM: HCXOJHAs CMECh XJI0podOpM - YKCYyCHAsl KHCIOTa; 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 TeMrneparypa CMecH tyy =
30 °C; koneuHas temmeparypa cMmecH ty =61 °C; naBiaenue BoasHoro mapa Py,=480000 Ila;
reoMeTpruUecKasi BEICOTa MoabeMa heoy = 21 M.

3. Pacuér xodddunrenta rupaBIuIecKoro COMPOTUBIEHUS MO CIAEAYIOUIUM HUCXOTHBIM
JAHHBIM: HCXOJIHAsi cCMeCh XJI0podopM - ykcycHas kucioTa; maccoBas ot HK x4 = 0,26; pacxon
cvmecu G = 23300 xr/u; HavajbHasg TeMmImeparypa BoasHoro mapa t;; = 160 °C; xoHeuHas
TeMIiepaTypa BoJsiHOro mapa ti, = 160 °C; naganpHas Temneparypa cmecH try = 30 °C; koHeuHas
Temneparypa cMmecu ty =61 °C; naBnenue BomsHoro napa P,,=480000 Ila; reomerpuueckas
BBICOTA OABbEMA hyeoy = 21 M.

4. Pacuét K02 HUIIMEHTOB MECTHBIX COMPOTHUBIICHUH TIO CIEAYIOIINM HCXOJHBIM JTaHHBIM:
UCXOJHAsi CMECh XJI0podopM - ykcycHas kucioTa; MaccoBast 1ot 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 TeMieparypa cMecH tyy = 30 °C; koHeuHas TemnepaTypa

cMmecH ty =61 °C; naBnenue BoasiHoro mapa P,;=480000 Ila; reomerpuueckasi BbIcOTa MOIbEMa
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 Temreparypa BoJsHOro mapa tjy = 160 °C; xoHe4Has Temreparypa
BOJsiHOTO Tapa tj, = 160 °C; HauanpHas Temrepatypa cMecH tp,; = 30 °C; KoHeuHas TeMIeparypa
cMecH tr =61 °C; naBnenue BoasiHoro napa P;=480000 Ila; reomerpuueckas BbICOTA MOIbEMA
Nreon = 20 M.

6. Pacuer crangapTHOro KOXyXOTpyOHOro ammapara Jyisi Ipolecca HarpeBa CMECH IO
CJICTYIOIIIMM HMCXOJIHBIM JIaHHBIM: MCXOJIHAs CMECh XJIOPO(GOPM - YKCYCHAsl KUCJIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TEMIEpaTypa BOASHOIO mapa ty; =
160 °C; koHeuHas Temmeparypa BoasHoro napa ty, = 160 °C; HaduanpHas TemnepaTrypa cMecH ty =
30 °C; koneuHas temmeparypa cMmecH ty =61 °C; naBienue BoasHoro mapa Py,=480000 Ila;
TreOMEeTPHYECKast BRICOTA TOIbeMa hyeoy = 21 M.

HDHM@DHO@ 3a0anue Ha KVDCOSOZZ npoeKm.

MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUNS P®

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJIDKETHOE 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 JUCITHUITIINHEC <<HpOIICCCI>I H annapaTLI XI/IMI/I‘IGCKOI\/'I TCXHOJJIOTHUN»

Tema: «Pacuém obopyoosanus yyacmka nooozpeea UCXOOHOU CMeCU PeKmuUuUKayuoHHou
YCMAaHOGKU»

Crynenty

Lenv pabomui:

['unpaBnuyecKuii U TEIUIOBOM pacyeT 000pyIOBaHUS yUacTKa MOAOTPeBa HCXOIHON cMecH
PEKTHU(PUKAIIMOHHON YCTAHOBKH.

3aoauu:

1. Pacyer rumpaBIM4ecKUX COMPOTUBICHUN B TPYyOOINPOBOAE M BHIOOP IEHTPOOESKHOTO
Hacoca.

2. Pacuer craHmapTHOro KOXXYyXOTpPyOHOTO ammapara JJisg Ipoliecca HarpeBa MCXOIHOU
CMECH.

Hcxoonvie dannvie:

Cwmeck: 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 temrnieparypa cmecu t, =65 °C

Hasnenue BoasiHoro napa Pg,=480000 Ila
['eomeTpuueckast BeICOTA MoabeMa N,y = 21 m

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

Marnutoropck, 20

Ilepeuenv pexomenoyemoii 1umepamypul 011 evinoanenusn KII:
1. ITaBaoB K.®., [Ipumepsl u 3a/1a4u 10 Kypcy MPOILIECCOB U aNapaToB XMMHUECKON
texHojoruu [ Texct]. YaeoHoe mocodue mist By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (Yuebnuku nmns By3oB. Creu. Jluteparypa) - ISBN 5-7718-0224-9

2. IlanuxapoB MW.U. Pacuyérei MammH ¥ anmapaToB XHMHUYECKHX IPOU3BOACTB U
HedTenepepaboTku (mpumepsl U 3agaun) [Tekcr].: Yue6. mocobue ans By3oB./ [lanukapos U.1.,
Paukosckuii C.B., [Toaukapos C.U. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHHUKHU IS BY30B.
Creu. Jluteparypa) - ISBN

Kypcosoii _npoexm BbITIOMHSETCS OOYYAIOMIMMCS CAaMOCTOSITENIBHO TOJI PYKOBOACTBOM
npenojaBatens. IIpu BHINOIHEHUU KypCOBOTO MpoeKTa oO0y4aroIuiicsl JOJDKEH MoKas3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepUAIOM W IPYTUMHU JUTEPATYPHBIMH MCTOYHHKAMH, A
TaKkKe BO3MOXXHOCTb CHUCTEMAaTH3UpOBaTh W AaHAIM3MPOBAaTh (HaKTHUUECKUH MaTepuanl M
CaMOCTOSITEIIbHO TBOPYECKH €r0 OCMBICIINBATH.

B Havane u3ydeHus TUCHMIUIMHBI MpPENoJaBaTelb MpejuiaraeT o0yJaroummcs Ha BbIOOp
nepeveHb TeM KYPCOBBIX MPOEKTOB. OOyUaIONIMIACS CaMOCTOSTENILHO BEIOUPAET TEMY KypCOBOTO
npoekTa. CoBNajieHHe TeM KypCOBBIX IPOEKTOB Y CTYACHTOB OJHOM Yy4eOHOW Trpymmbl He
JIOITyCKaeTCsl.

[Tocne BbIOOpa TeMbl mpenoaaBaresb (GOPMYIUPYET 3aJaHHue MO KypCOBOMY IMPOEKTY U
PEKOMEHIYET TepeueHb JINTEPATyPhl Ui €€ BBIMOJHEHUS. VICKITIOUUTENbHO BAKHBIM SIBIISICTCSI
UCIMOJIb30BaHUE HMH(OPMAIIMOHHBIX MCTOYHMKOB, a MMEHHO cuctembl «lHTEepHET», uTO HacT
BO3MOXXHOCTH 00y4JaronIiMcs 00J1ee TIOJTHO H3JI0KUTh MaTepral 1o BEIOPAHHON UM TeMe.

B mpouecce HamucaHus KypcOBOTO MPOEKTa OOydYaroluiics JOJMKEeH pa3o0parbesi B
TEOPETUYECKUX BOMPOCAX TEMBI, CAMOCTOSATEIBHO MPOAHAIN3UPOBATH MPAKTUYCCKUIA MaTepHa,
pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MPEIOKEHHS.

[IpenomaBarens, MpoBEpUB pPabOTy, MOXKET BO3BPAaTHUTh €€ Ui JOpaOOTKH BMECTE C
OUCbMEHHBIMU 3aMeuyaHussMU. CTYAEHT JOJKEH YCTPaHUTh IIOJyYeHHbIE 3aMe4aHus B
YCTaHOBJICHHBII CPOK, TIOCIIE YeT0 paboTa OKOHYATEIIFHO OIICHUBACTCS.

KypcoBoit npoekT momxeH ObiTh opopmiieH B cootBerctBUH ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, COJAEpKaHHWe, OOIIMe TpaBWIa BHITIOJHEHHUS U
0 OpPMIICHUS.

[Tpumep 3amaHus Ha KypCOBOM MPOEKT MPEJICTABIICH B TAHHOM Pa3Jieie BBIIIE.




Ipuio:xkenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLEHOYHBbIE CPeACTBA /Jsl NPOBeIEHUs!
NMPOMEKYTOYHOM aTTeCcTaAlluM:

CTpyKTYypHBI
U 3JIEMEHT

KOMIICTCHII
u

IInanupyemslie
pe3yJIbTaThI
00y4eHus

O1eHOYHEIE cpe€acTBa

OIIK-1: cnocobrocmupio u 20moeHOCHbIO UCHOIB306AMb OCHOBHBIE 3AKOHbI

ecmecmeeHHo

HAYYHbLX 0ucuunﬂuu 6 npoqbeccuonwlbnoﬁ oeamenbHoOCmu

3HaTh

OCHOBHblE  NPOYECCHl
2UOPABIUKU u

menjiomexHuku u ux
83AUMOC653b C

OCHOBHBIMU 3AKOHAMU
ecmecmeeHHOHAYYHbl
X OUCYUNTIUH,
MEMOOUKU PACuemos
napamempos
npoyeccos
2UOPABIUKU U
MenIomexHUKU Ha
basze 0OCHOBHbIX
30AKOHOB
€CmeCcmeeHHOHAY YHbL
X OUCYUNIUH

Ilepeuens meopemuueckux 60npocog 0 yCmHbLX
onpocog — beced no memam u 3auema:

1. Knaccudukaius OCHOBHBIX MHPOIIECCOB U allapaToB
XUMHUYECKON TEXHOJIOTUU

2. Ananu3 M pacyeT XMMHUYECKOW ammapaTypbl B
XUMHUYECKON TEXHOJIOTUU

3. OOuue MmonoXKeHUsI O COCTaBICHUU MaTepUaTbHBIX U
TEIUIOBBIX OaJlaHCOB

4. OcHOBBI TeXHUYECKOU ruipaBiauku. [Ipeamer u 3agaun
TEXHUUYECKOH T'UpaBIUuKU

5. OCHOBHBIE CBOMCTBA KaleJIbHbIX )KUIKOCTEH

6. BHyTpeHHue Cuiibl )KUAKOCTU (MOJIEKYJISPHBIE CUIIbI)
7. BsA3kocThb

8. OCHOBHOE ypaBHEHUE THUAPOCTATUKH. YPpaBHEHUE
MIOBEPXHOCTU YPOBHS

9. I'mapocTtatuyeckoe IaBi€HHE B TOYKE MOKOSILIEHCS
XKHUJIKOCTH U JOpMa MOBEPXHOCTH YPOBHS

10. Cuna ruipoCTaTUYECKOTo JaBJICHUS HA CTEHKY COCy/a
11. OcHOBBI TUAPOIMHAMHUKHI

12. OcHOBHbIE YpaBHEHMSI TUAPOIUHAMUKH

13. OcHOBHBIE KPUTEPUH I'MIPOAMHAMUYECKOTO 11010015
14. YpaBuenus Ditiepa A IBUKYIICHCS KUIKOCTH

15. YpaBHenue bepnymnn

16. Tlotepu Hamopa Mpu ABMKCHUHU peaTbHOM KUIKOCTU B
IPSIMOJIMHEMHOM KaHaje

17. Pexumbl ABUKEHUS pEaIbHOM KUIKOCTH U NOTEpU
Hamopa

18. MecTHbIE CONPOTUBIEHUS IOTOKaM
TpyOONPOBOJIOB ISl TPAHCIIOPTA SKUIKOCTEH
19. Pacuer ra3zonpoBoaoB

20. UcreueHne KUIKOCTH YEpE3 OTBEPCTUS, LITYLEPHI U
BOJIOCJIUBBI

21. Ilepememienne xuakocreil. Hacocel

22. IlopuiHeBbIe HACOCHI

23. lleaTpoOexHBIE HACOCHI

24. PoTanlnOHHBIE HACOCHI

25. BUHTOBBIE HACOCHI

26. [InacTuHYaTBIE HACOCHI

277. BuxpeBble HacOCHI

28. CTpyiiHbIE HACOCHI

U pacuer




CTpyKTypHBI

N [Inanupyemblie
1 BIIeMeHT
pe3yabTaThl OueHouHbIe CpeICcTBa
KOMIIETEHIIH
" o0y4eHus
29. T'aznudt (3pmudT)
30. Paznenenre HEOAHOPOIHBIX CUCTEM
31. XapakrepucTuKa TUCIEPCHBIX CUCTEM
32. I'paBUTALIMOHHOE OCAXKICHUE
33. PacyeT npou3BOAUTEILHOCTH OTCTOMHUKOB
34. Anmaparypa OTCTauBaHUS KOKCOXUMHYECKOTO
MIPOU3BOJICTBA
35. dunbTpoBaHue
36. llenTpobOexHOoe OcaxaeHue U LEHTPOOESKHOE
bunpTpOBaHUE
37. TemneparypHoe MOJI€ U TEMIIEPATYPHBII IPaIuEHT
38. OcHOBHOE ypaBHEHHE TEILIONEPEIaun
39. TennonpoBogHOCTh. YpaBHeHUE Dypbe
40. TennoBoe U3y4eHUE
41.3akon Credana-bonbpimana
42. 3akon Kupxroda
43. B3auMHOE U3JIy4eHHE JIBYX Tell
44. JlyueucmnyckaHue ra3oB
45. Ilepenaya Temnsa KOHBEKIUEH
46. InddepenmmansHoe ypaBaenue Oypre-Kupxroda
47. TermoBoe mogodue
48. Tenmonepenaya
49. Temonepenadya MpH TOCTOSHHBIX TeMIEpaTypax
TEIIOHOCHUTENEHN
50. Temynonepenaya mOpH TEPEMEHHBIX TEMIIEpaTypax
TEIIOHOCHUTENEHN
51. KoHcTpykiust TeI000MEHHBIX annapaToB
52. TpyOuarbie TETII00OMEHHUKH
53. CpaBHuUTeNbHAsT XapaKTEPUCTHKA TEMI000MEHHBIX
anmapaToB
54. PacueT TennooOMEHHBIX anapaToB
YmMerh paccuumsléams u Ilpumepnvie 3a0anusn 011 KOHMPOJIbHOU padomol:
AHAU3UPOBAMD 1. Pacuér ckopocTH HABWKEHUS KUAKOCTH H
OCHOBHblE ONpeNIeJIEHUE peXHMa €€ ABUKEHUS [0 CIEeAYIOLIUM
napamempul WCXOJIHBIM JaHHBIM: HCXOJHAasg CMeCh XJopodopm -
npoyeccoé yKcycHas kucnora; Mmaccosas noas HK x,, = 0,26; pacxon
2UOPaBIUKU u | cmecu G = 23300 kxr/4; HayanbHas TEMIIepaTypa BOJSHOTO
MenIomexHuKuy ¢ | mapa t;, = 160 °C; koHe4yHas TeMIiepaTrypa BOJSHOTO rapa
npumeHeHuem tix = 160 °C; nauanpHas Temreparypa cmecH tp; = 30 °C;
OCHOBHbIX ~ 3aKOHOG | KOHEYHas TemIepaTypa cMecu ty =61 °C; naBneHue
ecmecmeernHonayuHbl | BoagHoro napa P;=480000 Ila; reomerpruueckas BbICOTA
X Oucyunaun 015 | oabeMa hreoy = 21 M.
pewienus 3a0ay 2. Pacuér koopdunmeHta - TrUAPaBIAYECKOrO
npogheccuoHanbHoU CONPOTHUBIICHUS] TIO CIEAYIOUIUM HCXOJHBIM JIaHHBIM:
oesmenbHoCmuU WUCXOJIHAasI CMeCh XJIOpOopopM - YKCyCHasi KHCIIOTa;

maccoBas goist HK xy = 0,26; pacxon cmecu G = 23300
KI/4; HadaJlbHas TeMIIepaTypa BOJSHOTO mapa tj, = 160
°C; KOHEeuHas TeMmIieparypa BoAsHoro mnapa ti, = 160 °C;
HavajipHasl TeMieparypa cmecH ty; = 30 °C; koHeyHast




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI
u

[Inanupyemble
pe3yabTaThl
o0y4eHus

OneHouHble CpeaCcTBa

Temneparypa cMmecH ty =61 °C; naBineHue BOASIHOTO Mapa
P:r=480000 ITa; reomeTpryeckas BbICOTa TOAbEMA hieoy =
21 m.

3. PacueT ctaHIapTHOTO KOKYXOTPYOHOTO arnmapara
JUISL TIPOIIECCa HarpeBa CMECH IO CIICTYIONIUM MCXOIHBIM
JAHHBIM: HCXOJHAsl CMECh XJOpOopopM - YKCyCHas
kuciota; maccoast 1ot HK x, = 0,26; pacxoxn cmecu G =
23300 kr/4; HavampHas TeMIepaTypa BOJSHOTO mapa tiy =
160 °C; xoHeuHas Temreparypa BoJsHOTO mnapa t, = 160
°C; HavasibHas Temrneparypa cMmecH try = 30 °C; koHeuyHas
Temneparypa cMmecu ty =61 °C; naBiaeHue BOASIHOTO mapa
P:r=480000 ITa; reomeTprueckas BbICOTa OAbEMA hyeoy =
21 m.

Bnaners

HABbIKAMU pacyema
OCHOBHBIX
napamempos
npoyeccos
2UOPABIUKU u
MEeNI0MexHUKU c
npuMeHeHuem
OCHOBHBIX ~ 3AKOHO8
€CmeCcmeeHHOHAYYH
bIX OucCyuniuH Ojis
peuienus 3a0au
npogheccuoHanbHol
oesimenbHOCmu

Osnademsy HagbIKAMU pACUema 0CHOGHBIX NAPAMEMPOE
npoyeccos 2uopasnuKu u Meni1omexHuKu ¢
npuUMeHeHueM 0CHOBHBIX 3AKOHO8
ecmecmeeHHOHAYUHbIX OUCYUNIUH O/ PeuleHus 3a0ay
npogheccuonanbHoul desmebHOCmU RPU 8bINOTHEHUU
cnedyruux 1a60pamopHslx paoom:
Jlabopamopnasa paboma Ne 1. «Pescumol
HCUOKOCIU Y

Jlabopamopnas paboma Ne 2. «Chamue xapakmepucmux
YeHmpOoOEeHCHO20 HACOCAY

OBUIICEHUS

Osnademp HagvlKamu pacuema OCHOGHBIX NAPAMEMPOE
npoueccog  2UOpAGIUKU U MENIOMEeXHUKU  C
npumeHeHuem OCHOGHbBIX 3aKOHO8
ecmecmeeHHOHAYYHBIX OUCYUNIUN 013 PeuleHusn 3a0ay
npogpeccuonanvHoil deamenbHOCMU NPU GLINOTHEHUU
cnedywuieco Kypcosozo npoexma:

Ilpumepnoe 3a0anue na Kypcoeoii npoexm:

Tema: «Pacuém obopyoosanus yuacmka nooozpesa
UCXOOHO cmecu PEeKMUPUKAYUOHHOU
VCMAHOBKU»

Lenv pabomui:
I'mppaBnuueckui 51 TEIUIOBOU pacuer

000py/IOBaHUsT ydYacTKa TOJOTPEeBa HMCXOJHON CMecH
PEeKTU(UKAIIMOHHON YCTaHOBKHU.

Hcxoouvie oannvle:

CMeck: memanon - moayoin

Maccosas noins HKK x,,. = 0,50

Pacxon cmecu G = 27000 xe/u

HawanmpHas Temmneparypa BoasHoro mapa t;, = 150
°C

Koneunas Temnepatypa BojsHOTO mapa t;, = 150 °C

HauanbHas Temneparypa cmecu ty, = 25 °C

Koneunas temmneparypa cmecH tp, =65 °C

Jasnenue BoastHoro napa P,,=480000 Ila
["eomeTpuueckast BoICOTa MoabeMa N, = 21 m




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI
u

[Inanupyemble
pe3yabTaThl
o0y4eHus

OneHouHble CpeaCcTBa

IIK-7: cnocobnocmuio npoeepams mexHu4eckoe cOCHoAHUE, OP2AHU306bI6AMb
npogunakmuueckue 0cCMompuvl U MeKyuUili pEMOHm 000py008anus, 20mosums 000pyoosanue
K PEMOHMY U RPUHUMANb 000pYO06aAHUE U3 PEMOHINA

3HaTh OCHOGHbIE Ilepeuens meopemuueckux 60npocoeé K IK3AmMeHy:
napamempul 1. Knaccudukamusi OCHOBHBIX IMPOLECCOB MU amIapaTroB
0060py0o8aHuUs XUMHUYECKON TEXHOJIOTHH
2UOPABIUYECKUX u|2. AHanu3 M pacdyeT XMMHYECKOM anmapaTypel B
Meniosvlx cucmem U | XAMUYECKON TEXHOJIOTUU
e2o0 pabomy;, 3. O0mue MoI0KEHUsI O COCTABIICHUU MAaTePUATBHBIX U
obwue nooxoowvl K TEIUIOBBIX 0aJaHCOB
onpeoeneHuro 4. [lotepu Hamopa npu JBUKEHUHU PEAIbHOM KHUIKOCTHU B
MEeXHUYeCKO20 PSIMOJIMHEHHOM KaHae
COCMOSAIHUA, 5. Pexumpl ABMKEHUS pEaJbHOM KUIAKOCTU M IIOTEPH
opaanuzayuu Hamopa
npogunaxmuueckux | 6. MeCTHbBIE CONPOTHUBICHHUA IOTOKaM U pacuer
0CMOMPO8 U TpyOONPOBOIOB JIJIsl TPAHCIIOPTA JKUKOCTEH
mexkywe2o pemouma | 7. Pacuer razonpoBoJIoB
0bopyoosanus, 8. Mcreuyenne XHIKOCTU 4Yepe3 OTBEPCTHs, MITYLEPHl U
Nn0020mMosKe e20 K BOJIOCJIUBBI
pemonmy u npunsmus | 9. Ilepemenienue xxkunkocteit. Hacochl
uz pemonma 10. IlopuiHeBbie HACOCHI
11. IlenTpoOex)HBIC HACOCHI
12. PoTanimoHHbIE HACOCHI
13. BUHTOBBIE HACOCHI
14. TInacTuHYaTHIE HACOCHI
15. BuxpeBble HacoChI
16. CtpyiiHbIe HACOCHI
17. Taznudt (3paudT)
18. Pazienenre HEOAHOPOIHBIX CHCTEM
19. XapakrepucTuKa IUCIEPCHBIX CUCTEM
20. I'paBUTAIIMOHHOE OCAXKICHUE
21. PacueTr npon3BOAUTEILHOCTH OTCTOMHUKOB
22. Anmaparypa OTCTauBaHUS KOKCOXHMHYECKOTO
IIPOU3BOJICTBA
23. QunpTpOoBaHUE
24. Tennonepenaua
25. Temnnonepenaya NpH TNOCTOSHHBIX TeMIEpaTypax
TEIJIOHOCUTENEN
26. Temnomepengadya IIpy NEPEMEHHBIX TeMIEpaTypax
TEIJIOHOCUTENEN
27. KoHCTpyKITHs TEMJI000MEHHBIX arapaToB
28. TpyOuatbie TeI00OMEHHUKI
29. CpaBHMUTENbHAS XapaKTEPUCTHKA TEIJIOOOMEHHBIX
anmaparoB
30. PacyeT Temio0OMEHHBIX anmapaToB
YMerb paccuumsiéans Ilpumepnvie 3a0anusn 011 KOHMPOJILHOU padomol:
OCHOBHblE 1. Pacuér ko3¢ unreHToB MECTHBIX
napamempbi CONPOTHUBIIEHUN IO CJIEAYIOIIMM HCXOIHBIM JIAaHHBIM:
000py008aHUSA WUCXOJHAasI CMeCh XJIOpOpOopM - YKCyCHasi KHCIOTa;




CTpyKTypHBI

N [Inanupyemblie
i aeMeHT
PE3YIIBbTATHI OueHouHbIe CpeICcTBa
KOMIIETEHIIH
" o0y4eHus

2UOPABIUYECKUX u | maccoBas nona HK x, = 0,26; pacxon cmecu G = 23300

MmennosviX cucmem u | Kr/d; HadaJbHas TeMIEpaTypa BOJSHOro mapa tj; = 160

aHAIU3UPOBAMb °C; KOHeYHasi Temmneparypa BojasHoro mapa t;, = 160 °C;

pe3ynemamsl  3mux | HA4aubHAg TeMmrmeparypa cMmecHu tyy; = 30 °C; koHeuHas

pacuémos; TeMIiepatypa cmecu ty =61 °C; naBineHue BOASHOrO mapa

onpeoensimo P:r=480000 ITa; reomeTprueckas BICOTa TOABEMA hieoy =

MmexHuyecKoe 20 M.

COCMOsIHUE, 3 _

Op2aHU306b168aMb

npoghunakmuyeckue 2 03 6 03 2 20

ocMompul U mexyujue tas EMQ—E@ ] N

DPEeMOHmbI X L2008 6 05 2

0b60pydosanus, =

comosums €20 K

pemonmy u 2. Pacuér nonHoii nmorepu Hamnopa B TpyOOnpoBoze

npuHUMamo u3 | IO CIENYIOIMM HCXOIHBIM JaHHBIM: MCXOAHAs CMECh

pemonma xJ0poopM - yKcycHas kucinora; Maccosas 1o HK Xy =
0,26; pacxom cmecu G = 23300 xr/4; HadagbHas
TeMIiepatypa BojassHoro mapa t;; = 160 °C; koHeuHas
TeMmIiepatypa BoAsHoro mapa tj, = 160 °C; HavaibHas
Temneparypa cmecH ty = 30 °C; koHeuHas Temieparypa
cmecH ty =61 °C; naBnenue BoasHoro mapa P,,=480000
[Ta; reomeTpuyeckas BBICOTa MOABEMA hyeqy = 20 M.

3. Pacuer crangapTHOr0 KOXKYXOTpYOHOTO anmnapara
JUTSI TIpOIlecca HarpeBa CMECH IO CIICTYIOIIUM HCXOJAHBIM
JAHHBIM: HCXOJHAsl CMeECh XJIOpopopM - YKCyCHas
kuciota; maccoBast qoisst HK x, = 0,26; pacxoxn cmecu G =
23300 kr/u; HayambHAsI TEMIEpaTypa BOASHOTO mapa ti, =
160 °C; xoHeuHas Temmneparypa BoJsHOTo mnapa t, = 160
°C; HayasibHas Temmneparypa cmecu ty; = 30 °C; koHeuHas
TeMIiepatypa cmecu ty =61 °C; naBneHue BOASHOTO mapa
P:r=480000 I1a; reomeTpryeckas BbICOTa TOABEMA hreoy =
21 m.
Bianers nasvikamu pacyema |Ilpumepnoe 3a0anue na Kypcoeoii npoekm:

OCHOBHUBIX
napamempos
000py008aHUs
2UOPABIUYECKUX U
MENJI0BbIX CUCmeM;
HaBbIKAMU
onpeoeneHus
MEXHUYECKO20
COCMOsIHUA,
opeanuzayuu
npogunakmuyeckux
0CMOMPOB U MEKYUWUX
PEMOHMO8
0bopydosanus,

NO020MOBKU €20 K

Tema: «Pacuém o6opyoosanus yuacmka nooocpesa
UCX0OHOU cmecu PpeKmupuUKayuoHHo
VCMAHOBKU»

Lenv pabomul:
I'mppaBnuyecknii 51 TEIJIOBOM pacuer

000OpyIOBaHUSl y4yacTKa II0JI0OTPeBa MCXOIHOM cMecH
PEKTH(PHUKAIMOHHON YCTaHOBKH.

Hcxoonvie oannvie:

Cwmeck: memanon - monyon

Maccosas noins HKK x,,, = 0,50

Pacxon cmecu G = 27000 rke/u

HauanbHas Temneparypa BoasiHoro mapa t;, = 150
°C

Koneunas temneparypa BojsHoro napa t;, = 150 °C

HauanmpHas Temmnepatypa cmecu t,, = 25 °C




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI
u

[Inanupyemble
pe3yabTaThl
o0y4eHus

OneHouHble CpeaCcTBa

DPEMOHMY U NpuemKu
u3z pemonma

Koneunas temmneparypa cmecu ty, =65 °C
Hasnenue BogsHoro napa P,,=480000 Ila
["eomerpuueckast BbicoTa noabema N..,,, = 21 m

IIK-8: 20mosnocmuo K 0C60€HUI0 U IKCRIAYAMAUUU BHOBb 6600UMO20 000PYOOBAHU

3HaTh

OCHOBHOE
000pyoosanue u e2o
pabomy;

Nn00X00bl K
onpeoeneHuro
B03MOJICHOCEL BHOB
8800UMO0
0bopyoosanus, e2o0
0CBOEHUIO u
IKCIIyamayuu,
MEMOoOUKU pacyemos
OCHOBHBIX
napamempos
000py008aHUs

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

1. Knaccudukanus OCHOBHBIX IPOILECCOB U alapaToB
XUMHUYECKON TEXHOJIOTUN

2. AHamM3 W pacyer XMMHUYECKOW ammaparypsl B
XUMHUYECKON TEXHOJIOTUN

3. O0muiue noJ0KEeHUsI O COCTaBIIEHUU MaTepUalbHBIX U
TEIUIOBBIX OaJlaHCOB

4. IloTepu Hamopa Npu JABMKEHUHN PEalbHOU KUIAKOCTH B
IIPSAMOJIMHEMHOM KaHase

5. Pexxumpl NBUKEHUS PEAIBHOM KUIKOCTH WU IOTEPU
Hamopa

6. MecTHble CONPOTHUBIEHUS MOTOKaM
TpyOONPOBOIOB JIJIsl TPAHCIIOPTA JKUKOCTEH
7. Pacuer razonpoBooB

8. HcTteueHne XKUIAKOCTU 4Yepe3 OTBEPCTHS, IITYLUEPbl U
BOJIOCITUBBI

9. Ilepemenienue xxuakocreid. Hacocsl

10. ITopirHeBbIe HACOCHI

11. LenTpoOexHbIe HACOCHI

12. PoTanimoHHbIE HACOCHI

13. BUHTOBBIE HACOCHI

14. TInacTuHYaTHIE HACOCHI

15. BuxpeBble HacoChI

16. CtpyiiHbIe HACOCHI

17. Taznudt (3paudT)

18. Pazienenre HEOAHOPOIHBIX CHCTEM

19. XapakTepucTuka IUCIEPCHBIX CUCTEM

20. I'paBUTAIIMOHHOE OCAXKICHUE

21. Pacuer npou3BOAUTENBHOCTH OTCTOMHUKOB

22. Anmaparypa OTCTauBaHUS KOKCOXHMHUYECKOTO
MIPOU3BOJICTBA

23. ®unpTpoBaHUE

24. Tennonepenaya

25. Temnnonepenada mpH TNOCTOSHHBIX TeMIEpaTypax
TEIJIOHOCUTENEN

26. Temnomepegadya IIpu NEPEMEHHBIX TeMIEpaTypax
TEIJIOHOCUTENEN

27. KOoHCTpyKITUs TEMJI000OMEHHBIX aIlapaToB

28. TpyOuatbie TeI00OMEHHUKI

29. CpaBHHTENbHas XapaKTEPUCTUKA TEIJI00OMEHHBIX
arnrmapaToB

30. PacueT TennooOMEeHHBIX anmnapaToB

U pacuer

VYmMmern

paccdunioblednio
OCHOBHblE

Ilpumepnuvie 3a0anusn 011 KOHMPOJILHOU PAdOMbL:
1. Pacuer OPUEHTHUPOBOYHOTO JmamMerpa




CTpyKTypHBI

N [Inanupyemblie
1 BIIeMeHT
pe3yabTaThl OneHouHble CpeaCcTBa
KOMIIETEHIIH
o0y4eHus
u
napamempui TpyOompoBoJa W  BBIOOpP CTaHIAPTHOTO JHaMeTpa
0bopyoosanus; TpyOOIpoBOJa MO CJIEAYIOUIMM HCXOJHBIM JaHHBIM:
AHATUBUPOBATND UCXO/IHAs CMeCh XJOpodopM - YKCYCHas KHCIOTa,

B03MOJICHOCIU  6HOBb
8600UMO20
000py008aHus,
NPUHUMAMD
MmexHuyecKue
peutenus 01 e2o
0CBOeHUS u
IKCnIyamayuu

maccoBas oyt HK xu = 0,26; pacxon cmecu G = 23300
KI/4; HadaJbHas TeMIlepaTypa BOAsHOro mapa tj, = 160
°C; KOHeYHas TeMmreparypa BoJsgHoro napa ti, = 160 °C;
HayayibHas Temmeparypa cmecu ty; = 30 °C; xoHeuHas
TeMnepaTrypa cMecH tr, =61 °C; naBiieHHe BOJSIHOTO mapa
Par=480000 ITa; reomerpudeckast BICOTa MOABEMA hyeoy =
21 m.

2. Pacuér ckopocTH [JBMIKEHUS KHUIAKOCTH H
OmpefiefiecHue pexuMa €€ JBUKEHHUS IO CIEIyHIINM
UCXOJHBIM JAaHHBIM: HCXOJHAs CMECh XJIOpOopopMm -
yKcycHas kucnora; Maccoas noist HK x,, = 0,26; pacxon
cmecu G = 23300 kr/4; HayanbHas TeMIepaTypa BOJASHOTO
napa t;; = 160 °C; xoHeyHas Temneparypa BOASHOTO mapa
tix = 160 °C; nayanbHas Temmneparypa cmecu tp,; = 30 °C;
KOHEYHas TemmepaTypa cMmecu ty =61 °C; naBieHue
BoJisHOrO napa Py;=480000 Ila; reomeTpuueckas BbICOTA
moabeMa hyeoy = 21 M.

3. Pacuér xodddummeHTa  THAPABINYECKOTO
CONPOTHUBIICHUS] TIO CJEAYIOUIUM HCXOAHBIM JIaHHBIM:
UCXOJHas cMech XJOpohopM - VYKCyCHas KHCIIOTa,;
maccoBas noiist HK x = 0,26; pacxon cmecu G = 23300
KI/4; HayaJlbHasg TeMIepaTypa BOJSHOTO mapa tj; = 160
°C; KOHeYHas TeMIiepatrypa BozsHoro napa t;, = 160 °C;
HavajgpHas TeMIieparypa cmecHu tyy = 30 °C; KoHeuHas
Temneparypa cMmecH ty, =61 °C; naBieHue BOASIHOTO mapa
Par=480000 ITa; reomeTpudeckas BbICOTa MOABEMA hyeoy =
21 m.

4. Pacuér KO3 PUIMEHTOB MECTHBIX
COTNPOTUBIIEHUNA MO CJIEAYIOIUM HCXOIHBIM JIaHHBIM:
UCXOJHas cMech XJIOpoopM - YKCyCHas KHCIOTa;
maccoBas goiist HK x = 0,26; pacxon cmecu G = 23300
KI/4; HayalbHasg TeMIepaTypa BOJSHOTO mapa tj; = 160
°C; KOHEeYHas TemIiepatrypa BozsHoro napa t;, = 160 °C;
HayasnbHas Temmeparypa cMmecu ty; = 30 °C; koHeuHas
TeMIieparypa cmecu ty, =61 °C; maBieHne BOASHOrO Iapa
Par=480000 ITa; reomeTpudeckas BbICOTa MOABEMA hyeoy =
20 M.
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5. Pacuér monHO# MOTEpU Harmopa B TpyOOIpoBOIe
M0 CJEAYIOINIMM MCXOIAHBIM JAHHBIM: HCXOJHAas CMECh




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI
u

[Inanupyemble
pe3yabTaThl
o0y4eHus

OneHouHble CpeaCcTBa

XJIOpo(hOpM - YKCyCHast KucoTa; MmaccoBast 10 HK Xy, =
0,26; pacxom cmecu G = 23300 xr/4; HadagbHas
Temmneparypa BoAsgHoro mapa tjy = 160 °C; xoHeuHas
TeMnepaTrypa BoAsHOTO mapa t;, = 160 °C; HayanbHas
TeMriepatypa cMmecu tp; = 30 °C; koHeuHast Temneparypa
cMmecH ty, =61 °C; maBnenme BoasHoro napa P,;=480000
[Ta; reomeTpudeckas BEICOTA MOABEMA hyeoy = 20 M.

6. PacueT craHIapTHOrO KOKYXOTpYyOHOTO arnmapara
JUISL TIPOIIECCa HarpeBa CMECH IO CIICAYIOIIUM MCXOIHBIM
JAHHBIM: HCXOJHAsl CMECh XJOpopopM - YKCyCHas
kuciota; maccoBas noiist HK x, = 0,26; pacxon cmecu G =
23300 xr/4; HauanIbHAs TEMIIEpaTypa BOASHOTO Mapa ty; =
160 °C; xoHeuHas TeMIieparypa BoJIsHOTO mapa t, = 160
°C; HayasbHas Temneparypa cmecu ty, = 30 °C; koHeuHas
TeMIiepatypa cmecu ty, =61 °C; naBneHue BOASIHOrO napa
Pur=480000 ITa; reomerpudeckast BBICOTa MOABEMA hyeoy =
21 m.

Bnaners

Hasvlkamu pacdema

OCHOBHUBIX
napamempos
060pyoosanusi;
HaBbIKAMU
npuUHAMUU
MEXHUYECKUX

peuwienuul
onpeoeneHuo
803MOdICHOCIMEU
0bopyoosanus,
0CBOeHUs
IKCnIyamayuu

no

eco

Ilpumepuuwlii nepeuens 1adopamopHwix pavom:
Jlabopamopnas paboma Ne 1. «Pedcumvl 08udicenus
AHCUOKOCTNUY

Jlabopamopnas paboma Ne 2. «Chsimue xapakxmepucmux
YEeHmMPoOeI’HCHO20 HACOCay

Ilpumepnvie 3a0anusn 01 KOHMPOILHOU PAOOMbBL:

1. Pacuer OPUEHTUPOBOYHOTO JraMeTpa
TpyOOmpoBoJja ¥ BBIOOp CTaHIAPTHOTO JAHAMETpa
TpyOOINpoBOJa MO CJIEAYIOUIMM HCXOJHBIM JIaHHBIM:
UCXOJHas cMech XJIOpohopM - VYKCyCHas KHCIIOTa,
maccoBas goiist HK x = 0,26; pacxon cmecu G = 23300
KI/4; HayaJlbHasg TeMIepaTypa BOJSHOTO mapa t;; = 160
°C; KOHEeYHas TemIiepatrypa BozAsHoro napa ti, = 160 °C;
HavajpHas TeMieparypa cmecHu try, = 30 °C; KoHedHas
Temneparypa cMmecH ty, =61 °C; naBineHue BOASIHOTO mapa
Par=480000 ITa; reomeTpudeckas BbICOTa MOABEMA hyeoy =
21 m.

2. Pacuér ckopocTH [OBUKEHUA KUIAKOCTH H
ONpefieNieHue pexuMmMa €€ JBIKEHHUS IO CIeIyHIIUM
UCXOJHBIM JAaHHBIM: HCXOJHAas CMECh XJOopodopMm -
ykcycHast kuciora; maccoBast qosst HK xg = 0,26; pacxon
cmecu G = 23300 kr/4; HayaIbHAsE TEMIIEPATypa BOASHOTO
napa t;; = 160 °C; koHeuHas TemmnepaTypa BOASHOIO mapa
tix = 160 °C; nayanbHas Temrneparypa cmecu tp,; = 30 °C;
KOHEUHas Temmeparypa cmecu tp, =61 °C; naBieHwue
BoasiHOro napa Py,=480000 Ila; reomeTpuyeckas BbIcOTa
moabeMa hyeon = 21 M.

3. Pacuér kodddunmenta TUAPABINUECKOTO
COTNPOTUBIICHUSI TIO CJICAYIONIUM HCXOJHBIM JIaHHBIM:
UCXOJHas cMech XJIOpohopM - VYKCyCHas KHCIIOTa,
maccoBas noist HK x, = 0,26; pacxon cmecu G = 23300




CTpyKTypHBI

N [Inanupyemblie
i aeMeHT
PE3YIIBbTATHI OueHouHbIe CpeICcTBa
KOMIIETEHIIH
o0y4eHus
u
KI/4; HayalbHas TeMIlepaTypa BOAsHOro mapa tj, = 160
°C; KOHeYHas TeMmreparypa BoJgHoro napa ti, = 160 °C;
HayajpHas TeMmieparypa cmecHu tyy, = 30 °C; KoHeuHas
TeMnepaTrypa cMecH tr, =61 °C; naBiieHHe BOJSIHOTO mapa
Par=480000 ITa; reomerpudeckast BBICOTa MOABEMA hyeoy =
21 M.
IIK-9: cnocobonocmbwio ananu3upoeéamsv MmMeEXHUYECKYI0 OOKYyMEHmauuio, noooupams

00opyoosanue, 20moeums 3asa6Ku HA

npuoodpemenue u pemonm 000py008anHus

3HaTh

OCHOBHOE
obopyoosanue 051
2UOPABIUYECKUX U

menjioevlx cucmem,

obwue nooxoovl K
noooopy
obopyoosanusi 0
2UOpABIUYECKUX U
Meniosvlx  Cucmenm,
aAHANU3Y
MEeXHUYeCcKou
0OKyMeHmayuu,
noozomoseke  3as60K

Ha npuobpemenue u
PeMoHm
000py008anus

Ilepeuenv meopemuueckux 60npocos K IK3amemny:

1. Knaccudukarusi OCHOBHBIX MPOIIECCOB U amIaparoB
XMMHUYECKON TEXHOJIOTUU

2. AHanu3 W pacyeT XUMHUYECKOW amnmaparypsl
XUMHUYECKON TEXHOJIOTUU

3. O0uiue NoJ0KEeHUsI O COCTABJIEHUU MaTepUalIbHbIX U
TEIUIOBBIX 0aJlaHCOB

4. Ilotepu Hanopa Mpu JBUKEHUH PEAIbHON KUJIKOCTH B
IIPSIMOJIMHEMHOM KaHale

5. Pexumpl ABMKEHUS PpEaJbHOM XUIAKOCTU MU IOTEpU
Hanopa

6. MecTHble CONpPOTHUBIIEHUS MOTOKaM
TpyOOIPOBOJOB ISl TPAHCIIOPTA KUIKOCTEH
7. Pacuer ra3onpoBo0B

8. HMcredyenue )KMIKOCTH 4Yepe3 OTBEPCTHs, IITYLEPHl U
BOJIOCJIUBBI

9. Ilepemenienue xuakocreit. Hacocet

10. ITopirHeBbIe HACOCHI

11. LenTpoOexxHbIe HACOCHI

12. PoranmoHHble HACOCHI

13. BUHTOBBIE HACOCHI

14. TInacTuHYATBIE HACOCHI

15. BuxpeBble HacoChI

16. CtpyitHble HaCOCHI

17. T'azmudt (3paudt)

18. Paznenenne HEOJHOPOIHBIX CUCTEM

19. XapakTepucTuka IUCIEPCHBIX CUCTEM

20. I'paBUTalIMOHHOE OCAXKIEHUE

21. PacyeT mpon3BOAUTEIHBHOCTH OTCTOMHUKOB

22. Anmaparypa OTCTauBaHUS KOKCOXMMMUYECKOTO
IIPOU3BOJICTBA

23. ®unpTpoBaHuE

24. Temnonepenaya

25. Temnonmepenaya NpHU MOCTOSHHBIX TEMIEpaTypax
TEIJIOHOCHUTEIEN

26. Temnomepenada IIpu IEPEMEHHBIX TeMIEpaTypax
TEIJIOHOCHUTEIEN

27. KoHCTpyKIMs TEMI00OMEHHBIX arnapaToB

28. TpyOuaTsie TEMI000OMEHHUKHI

29. CpaBHHTENbHAs XapaKTEPUCTUKA TEIIOOOMEHHBIX

B

U pacuer

anmapaTroB




CTpyKTypHBI

N [Inanupyemblie
1 BIIeMeHT
pe3yabTaThl OueHouHbIe CpeICcTBa
KOMIIETEHIIH
" o0y4eHus
30. Pacuer Terio0OMEHHBIX anmapaToB
YMetb AHanu3UPoOBAaAmMs Ilpumepnvie 3a0anusn 011 KOHMPOJILHOU PadOMbL:
MexXHU4ecKyro 1. Pacuer OpPUEHTUPOBOYHOTO Iuamerpa
OoKymenmayuio Ha |TpyOompoBoJga © BBIOOpP CTaHAAPTHOTO JUAMETpa
OCHOBHOE TpyOOIlpoBOJa MO CJIEAYIOUIMM HCXOJHBIM JaHHBIM:
obopydosanue  Onsi |UCXOAHAs CMeCh XJIOPOOPM - YKCyCHasi KHCIIOTa;
euopaesnuveckux — u |maccoas nomst HK xg = 0,26; pacxon cmecu G = 23300
meniosvix cucmem, | Kr/4; HadaJbHas TEMIEpaTypa BOISHOTO mapa tj; = 160
noobupams °C; KOHeYHas TeMmreparypa BoJsgHoro napa ti, = 160 °C;
obopydosanue 014 | Ha4ambHas TeMmieparypa cmecH tyy, = 30 °C; koHewHas
2UOPABIUHECKUX u | TeMriepatypa cmecu ty =61 °C; naBieHue BOASIHOrO napa
mennosvix  cucmem, | P,;=480000 ITa; reomeTpuueckas BbICOTa TOIBEMA hyeoy =
comosums 3aa6ku Ha |21 m.
npuobopemenue u 2. Pacuér ckopocT JBWIKEHUSI IKUIKOCTH U
pemMoum OmpefieNiecHue pexuMmMa €€ JBUKEHHUS IO CIEIyHIINM
060pyoosanus UCXOJHBIM JAaHHBIM: HCXOJHAs CMECh XJIOpOopopMm -
yKcycHas kucnora; Maccoas noist HK x,, = 0,26; pacxon
cmecu G = 23300 kr/4; HaYaIbHAS TEMIIEPATYPa BOIASHOTO
napa t;; = 160 °C; koHeuHas Temneparypa BOASHOTO apa
tix = 160 °C; nayanbpHas Temreparypa cmecu tp,; = 30 °C;
KOHEYHas Temmeparypa cmecu ty =61 °C; naBneHue
BojsiHOTO Mapa Py;=480000 Ila; reomeTpuueckas BbIcOTa
moabeMa hpeoy = 21 M.
3. Pacuér xkorddummeHta  THUAPABINYECKOTO
COTPOTHUBIICHUSI MO CIEAYIOIUM HCXOJHBIM JaHHBIM:
UCXOJIHAa CMeCh XJIOpOPOpM - YKCyCHasi KHCIIOTa;
maccoBas goisa HK xy = 0,26; pacxon cmecu G = 23300
KI/4; HadaJbHas TeMIlepaTypa BOASHOTO mapa tj; = 160
°C; KOHeYHas Temmneparypa BojasiHoro mapa t;, = 160 °C;
HavajpHas TeMieparypa cmecH tyy; = 30 °C; KoHeuHas
TeMIiepatypa cmecu ty =61 °C; naBneHue BOASHOTO mapa
P:r=480000 ITa; reomeTpryeckas BbICOTa TOABEMA hreoy =
21 m.
Bnanets Hasvikamu noooopa | Illpumepnoe 3a0anue na Kypcosoit npoexm:

OCHOBHO20
000py0osanus O
2UOPABIULECKUX U
MeNnJIo8bIX CUCTNEM U
ananuza
MEeXHUYEeCKOoU
OOKyMeHmayuu Ha
He20

Tema: «Pacuém obopyoosanus yuacmka nooozpesa
UCXOOHOU cmecu PEeKMUPUKAYUOHHOU
VCMAHOBKU»

Lenv pabomui:
I'mpapaBnuueckui 51 TEIUIOBOM pacder

000py/IOBaHUsI ydYacTKa TOJOTPEeBa WMCXOJHON CMecH
PEeKTU(UKAIIMOHHON YCTaHOBKHU.

Hcxoouvie oaunvle:

CMeck: memanon - moayoi

Maccosas noins HKK x,,. = 0,50

Pacxon cmecu G = 27000 xe/u

HawanmpHas Temmneparypa BojsHoro mapa t;, = 150
°C

Koneunas temnepatypa BojsiHoro mapa t;, = 150 °C




CTpyKTypHBI

N [Inanupyemblie
W 3JIEMEHT
pe3yabTaThl OueHouHbIe CpeICcTBa
KOMIIETEHIA
" o0y4eHus

Hauanpnas Temmnepatypa cmecu ty, = 25 °C

Koneunas temmneparypa cmecu t,, =65 °C

Hasnenue BogsiHoro napa P, =480000 Ila
I"eomeTpuueckast BeICOTa MoabeMa N, = 21 m

0) Ilopsiiok mpoBeeHUs] MPOMEKYTOYHOWH aTTeCTAIMU, MOKA3aTeJH W KPHUTEPHH
OlleHUBAHMS:

[Ipomexyrounass arrecrauuss no aucuumuinHe «llpoueccsl M anmapaTbl XMMHYECKOH
TEXHOJIOTHUM» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
00yJarOIUMUCS 3HAHUH, U TPAKTHYECKUE 3aaHHS, BBISIBISIFOIINE CTEIICHh C(HOPMHUPOBAHHOCTH
YMEHHH U BIIaJICHUI, MPOBOIUTCS B (hopMe SK3aMeHa, 3aueTa U B (hOpMe BBITIOJIHEHUS U 3aIUTHI
KYpPCOBOTO TPOEKTA.

DK3aMeH N0 JaHHOW TUCIHIUIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO SK3aMEHAIIMOHHBIM
Owreram, KaKIbId M3 KOTOPHIX BKIIOYACT 2 TCOPETHUYECKHUX BOIPOCA M OJHO IMPAKTUICCKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6aioB) — 00yYaromMiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
yueOHOro MaTepuana, CBOOOJHO BBHIMOJHSAET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIMEpPHUPYET
3HAHHUSIMH, YMCHHUSMH, TPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aromuiicss 1eMOHCTPUPYET CPEAHH YpOBEHb
c()OpPMHUPOBAHHOCTH KOMITCTECHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHECHHS IIPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIHH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 ©Oamia) — oOydaromuiicss JEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTA KOMIICTCHIIUH: B XO0JIe¢ KOHTPOJIBHBIX MEPONPHUITHN
JOTYCKAlOTCA OIIUOKH, TPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHUM, YMEHHH, HaBBIKOB,
0OyJarOIIUICSA HWCIBITHIBACT 3HAYUTEILHBIC 3aTPYJAHCHHUS TP ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSIMH MPU X NIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOXKET
MOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOM3BEACHHS W OOBSCHEHUS WH(HOpMAIMU, HE MOXKET I[T0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- I71S1 IONTYYEHUS «3a4menoy 1O JUCIUILTHHE 00yJaroIUiics JOKEH MOKa3aTh 3HAHMS Ha
YPOBHE BOCIPOM3BEACHHUS W OOBSCHCHHS MH(DOPMAIMH, WHTEIUICKTYAIbHBIC HABBIKH PEIICHUS
MPOCTHIX 3a7a4;

- 17151 TIOJTYYSHHSI «He3aumeHoy TI0 TUCIIUTUTHHE 00YyJaloNIHiics He MOXKET TI0Ka3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BENEHUS U OOBsACHEHUs UWHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.

KypcoBoil NpOEKT BBINONHAETCA IOJA PYKOBOACTBOM IIPENOAABATENsA, B IIPOLECCE €€
HamMcaHusl 00yJaroluiicss pa3BUBAaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmmpsisi 3HaHUS, MOJy4YeHHbIE NPH M3y4eHUH Kypca «lIpomecchl m anmaparsl XMMHYECKON
TeXHOJIOTUM». [Ipyu BBIMOTHEHHH KYpPCOBOTO MpOEKTa OOy4aroIIWiCs JOJDKEH IOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepUAIIOM W IPYTUMH JUTEPATypHBIMH MCTOYHHKAMH, a




TaKXe BO3MOXKHOCTh CHUCTEMATH3UPOBaTh W aHAJIM3UPOBATh (HAKTHUSCKUH MaTepual W
CaMOCTOSTENILHO TBOPYECKH €T0 OCMBICIIUBATb.

B mporecce HammcaHus KypcOBOTO IPOEKTa OOYYAIOMIMHCS JIOJDKEH pa3o0paThes B
TEOPETHUYECKHUX BOIPOCAX U30PAHHOM TEMbI, CAMOCTOSATEIILHO MPOAHATU3UPOBATH MPAKTUICCKHUH
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKUE MPEATIOKEHUS.

IToxa3aTe/n U KPpUTepPHH OLIECHMBAHUSI KYPCOBOI'0 IIPOEKTA:

— Ha OLEHKY «OTJHYHO» (5 0aymioB) — paboTa BBIIOJIHEHA B COOTBETCTBUU C 3aJJaHUEM,
oOyuaronuiicss NOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEACHHUS U
0o0BsicHeHUsT MH(pOpMAlMM, HO M HMHTEUIEKTyalbHble HABBIKM pELIEHHs NpolieM M 3ajad,
HaXO0X/IEHNS YHUKAJIBHBIX OTBETOB K ITPO0JIEMaM, OLIEHKH U BIHECEHUSI KDUTHUECKUX CYKJICHUMH;

— Ha OLIEHKY «Xxopomo» (4 6amia) — paGoTa BBINOJIHEHA B COOTBETCTBUM C 33aJaHHEM,
00yYaromuiicsl TMOKa3bIBAaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOU3BENEHUS M OOBSICHEHUS
UHPOPMALIMM, HO M MHTEJJIEKTYaJlbHble HABBIKM pELICHHUs NpoOieM M 3a1ad, HAXOXKAECHUS
YHUKAJIBHBIX OTBETOB K IpobsieMawm;

— Ha OLIEHKY «yIOBJIETBOPHTEeIbHO» (3 Oayia) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJaHieM, OOYyYaroIIMICS TOKa3bIBAeT 3HAHMS HA YPOBHE BOCIPOU3BEICHHS M OOBSICHEHHUS
MH(pOPMALIMHU, UHTEIUIEKTYyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — 3aJjaHue NPEnoJaBaTelis BbIIIOJHEHO
YaCTUYHO, B IIPOLECCE 3aLIUThI paboThl 00YYarOIMNCs JONYCKAeT CYIIECTBEHHbIE OIINOKH, HE
MOJKET II0Ka3aTh UHTEJUIEKTYalIbHbIE HABBIKYM PEIICHUS [TOCTABJIEHHOM 3a/1auH.

— Ha OLIEHKY «Hey/l0BJeTBOpPUTEJbHO» (1 Oamn) — 3ajaHue mpenojaBareis BbIIIOJHEHO
YaCTUYHO, OOYYAIOUIMIICS HE MOMKET BOCIPOM3BECTH M OOBSICHUTH COJICpIKAHUE, HE MOXKET
[IO0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs IOCTAaBICHHOM 3a/1auu.



