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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)

- (popmupoBaHUE Yy CTYJEHTOB MOHATHMHOIO amnmapaTta O MacCOOOMEHHBIX IMpolieccax
a0-copOIuy, NEPEeroHKH (BKITIOYas PEKTU(PUKALINIO), SKCTPAKIIUU U CYIIIKH;

- ¢opMupoBanue NpodecCHOHATbHBIX KOMIETEHIIMM B COOTBETCTBUU C TPEOOBaHUAMU
®I'OC BO no manpasnennto nmoaroroBku 18.03.01 Xumudeckast TEXHOIOTHSL.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Hucuunnuaa MaccooOMEHHBIE MPOLIECChl XUMUYECKOW TEXHOJOTHMH BXOAWT B
BapHATHBHYIO YaCTh Y4COHOTO IJIaHa 00pa30BaTEILHON IPOTPAMMBIL.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUSA),
c(hOpPMUPOBAHHEIE B PE3YyJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

[Ipoueccsl u annapaThl XUMHYECKON TEXHOJIOTUU

XHUMHYECKasi TEXHOJIOTUS TYTOIJIaBKMX HEMETAUIMYECKUX U CUJIMKATHBIX MATEPUAJIOB

AHnanutruyeckas XuMus 1 GU3NKO-XUMUYECKUE METO/IbI aHAIHM3a

OO6m1ast xuMUYeCKast TEXHOJIOTUS

Opranuueckasi XuMus

TexHuueckas TEpPMOAMHAMUKA U TEIUIOTEXHUKA

TexHonorusa orHeynopos

duznueckas XMMHUs TYTOIUIABKUX HEMETAIUIMYECKUX U CUIIMKATHBIX MaTEPUATIOB

Konnouanast xumus

Oduznka

duznueckas XuMus

Marematuka

HauepraTenbHas reomeTpusi 1 KOMIbIOTEpHAs Tpaduka

OO6m1ast ¥ HeOpraHUYECKask XUMHUSI

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUESHUSI JUCIUILITNH/TIPAKTHK:

[IpoekTHas AesATENTbHOCTD

MoaenupoBaHHe XUMHKO-TEXHOJIOTHYECKUX MTPOLIECCOB

[ToaroToBka K 3aIIMTe U 3aIUTA BBITYCKHOM KBAIM()UKAIIMOHHONW PabOThI

[ToaroroBka K caye v claya rocyAapCTBEHHOT O K3aMEHa

XHUMHUYECKHE PEAKTOPbI

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesymbrare ocBoeHus AUCHUIUIMHBI (MOaynsi) «MaccooOMEHHBIE TPOIIECCHI
XUMHUYECKON TEXHOJIOTHUI» 00yUaronuics JOHKEeH 001aaTh CAeIYIOIIMMHA KOMIETCHIIUSIMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIMHU
[1K-4 criocoGHOCThIO MPUHUMATh KOHKPETHBIE TEXHUUECKHE PEIIECHUS MPU pa3padoTKe
TEXHOJIOTUYECKUX MTPOLIECCOB, BEIOUPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTUH C YYETOM
9KOJIOTUYECKHX MOCIECTBUNA UX IPUMEHEHUS

3HaTb OCHOBHBIC ITPOLICCChI MaCCOOGMeHa, TCXHUYCCKUC CPCACTBA U UX pa60Ty;
MCTOAUKU paCUCTOB JJIA IPUHATHUA KOHKPETHBIX TCXHUYCCKUX peHIeHI/IfI npu
pa3pa60TI<e TCXHOJIOTUYCCKUX MMPOUCCCOB U BBI60pe TCXHUYCCKUX CPCACTB




VYmeTb

paccuMThIBaTh OCHOBHBIE MTApaMETPhI IPOLIECCOB MACCOOOMEHA U
TEXHUUYECKUX CPEACTB U AHAIIM3UPOBATh PE3YJIbTATHI 3TUX PACUETOB;
IIPUHUMATh KOHKPETHBIE TEXHUUECKUE PEeILIeHHs TP pa3padoTke
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOUPATh TEXHUYECKUE CPEICTBA U
TEXHOJIOTMH C Y4ETOM SKOJIOIMYECKUX MOCIECICTBUN UX IPUMEHEHHUS

Bnanets

HaBBIKAMH pacyeTa OCHOBHBIX MApaMETPOB MPOIIECCOB MAaCCOOOMEHA U
TCXHUYCCKUX CPCACTB,

HaBBIKAMH B MIPHUHATUH KOHKPETHBIX TEXHHUCCKHUX PELICHUH MpH
pa3paboTKe TEXHOJIOTHUECKUX MPOIIECCOB MACCOOOMEHA U BhIOOpE
TEXHUUYCCKHUX CPECTB M TEXHOJIOTUH C YIETOM IKOJIOTHUECKIX
HOCHCHCTBI/Iﬁ X MIPUMCHCHUA

[TK-9 criocoGHOCTHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTALUIO, T0I0NPaTh 000pyI0BaHHE,
TOTOBHTH 3asBKU Ha MPHOOPETEHNE U PEMOHT 000py10BaHUs

3HaTh

OCHOBHOE 000pPY/IOBaHHE JJI MACCOOOMEHHBIX TPOIIECCOB;

o01re moaxoAbl K Mogo0py 000pyn0BaHUs 111 MACCOOOMEHHBIX CUCTEM,
aHaJIM3y TEXHUYECKOM TOKYMEHTAIUH, MTOJITOTOBKE 3asBOK Ha
npuoOpeTeHNe U PEMOHT 00OPYIOBAHUS

YmMmern

aHAJIM3UPOBATh TEXHUUECKYIO JJOKYMEHTAIMIO HA OCHOBHOE 000PYA0BaHKE
JUISL MACCOOOMEHHBIX MPOIIECCOB;

moA0MpaTh 000PYAOBAHUE I MACCOOOMEHHBIX CUCTEM, TOTOBUTH 3aIBKU
Ha IpUOOpETEHNE U PEMOHT 000pyI0BaHUS

Brnaners

HaBBIKaMH Hoz[6opa OCHOBHOTO O60pyIIOBaHI/I$[ JJIsL MacCOOOMEHHEIX CUCTEM
M aHaJin3a TeXHUYECKOM AOKYMCHTAllUU Ha HETO.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 20,8 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;

— BHeaynuTopHas — 4,8 akaJ. yacoB

— caMocTosTenbHas pabora — 218,6 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCTalNH - 9K3aMeH, KYPCOBO# ITPOEKT, 3a4eT

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. 4acax 5 Bnu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) S A . P Kon
> S © |caMoCTOATEeNbHON | ycIIeBaeéMOCTH U
JUCLUTUTAHBI = [~ . | xoMnerenyn
9 & paboTsl TIPOMEKYTOYHOMH
nmab. |mpakr.| S Q& ATTeCTallNH
Jlek. s < 11
3aH. | 3aH. O &
1. Pazgen 1
1.1 AGcopbuus rasos
CaMOCTOSITEIbHOE
JKUJIKOCTSAMH. e Cnaua
Koncrpykunn H3YHCHHC YUCOHOU KOHTPOJIBHOM
3105 21 JUTEPaTypBbl; ., | IIK-4, IIK-9
a0COpPOIIMOHHBIX odopmreHIe paboThI, YCTHBIH
annapaTtoB Tapenb4yaToro on ponbﬂoﬁ orpoc
Y HACcaI04YHOTO THIA P
paboThI
HWroro no pazaeny 0,5 21
2. Pasnen 2
21 [Teperonka
HKAIKOCTEH. CaMOCTOSITEIbHOE
Pextudukanns OGuHApHBIX 6t Cpaua
cMmecei. Cxembl 3| o5 31 M3y;;T1-IeMea¥quI.ion KOHTPOJIBHON MK-4. TIK-9
MEPETOHHBIX YCTAHOBOK M ' pPatypbl; paboThI, yCTHBIH '
COHCT - oopmneHue
DYKILIH KOHTPOJIBHOM onpoc
peKTH()UKATMOHHBIX P
<OJOHH paboThl
HWroro no pazaeny 0,5 31
3. Paznmen 3
CaMOCTOSITEIbHOE
u3yueHHe yueOHOMH
Y Y Cpaua
A KOHTPOJIBHON
3.1 DKCcTpakuus B - oopmnenue P .
cucreMax KOHTPOJIBHON PaoTEL, yCTHLIA
3105 | 441 30 0Ipoc; IK-4, T11IK-9
KHJIKOCTh-)KUJIKOCTD. ! paboTsr; cnre)ma, '
OKCTPaKTOPHI - ohopmiieHUE U N
JlaGoparopHoit
MOATOTOBKA K
pabotsr Ne 1
3ammre
JlaGopaTtopHoit
paboter Ne 1
Hroro no pazaeny 0,5 | 441 30

4, Paznen 4




VYerHbii onpoc —

4.1 Cymua,  ocHoBHLIC CaMOCTOSITEIIBHOE Oecena no
MTOJIOKEHHUS TEOpUH 0,3 21,1 . A I1K-4, TIK-9
. U3ydeHHe YUeOHOH| JUTepaTypHBIM
TEIJIOBOM CYLIKH
JIUTEPaTyphI HCTOYHUKAM
HUroro no pazaeny 0,3 21,1
5. Paznen 5
51 MenGparbie CaMOCTO;ITeJ'H:HOC VCT6H:;ZI (E)IHI'II)(()) .
MPOIIECCHl B XUMHUUYECKOU 0,2 23,6 . A I1K-4, IIK-9
U3ydeHHe YUeOHOH| JUTepaTypHBIM
TEXHOJIOTHU
JIUTEPaTyphI HCTOYHUKAM
HUroro no pazaeny 0,2 23,6
Uroro 3a cemectp 2 4/41 126,7 DK3aMeH
6. Paznen 6
N i VYcTHbIH ompoc,
6.1 Pacuér mnapameTpoB CaMOCTOSITEIIBHOE KOHTPO
;{g;l}lsegc;i Kocigiop6unn 2 321 55,3 Hsy;;:enea i/qegl‘{on sommonmenns KII, IK-4, T1IK-9
a PaTypEL 3ammra KII
- BeinosHeHue KI1I
Hroro no pazaeny 2 321 55,3
7. Paznen 7
- VYerHbiit onpoc —
7.1 Pacuér mnapameTpoB CaMOCTOSTEIBHOE Oecena o
nporecca peKTU(UKAIMH 2 321 36,6 |u3ydeHue yueOHOI| NUTEpaTypHBIM I1K-4, TIK-9
OUHAPHBIX cMeceit JIUTEPATYyPHI, HUCTOYHUKAM,
-spinosHenue KIT sammra KI1
HWroro no pazaeny 2 321 36,6
HWroro 3a cemectp 4 6/41 (91,89999 KI1,3246T
VTOro 1o JMCIMIIIHHE 6 | 4411 | 6/411 | 2186 DKSAMCH, KYPCOBOH | e 4 17xc.g

MPOEKT, 3a4UCT




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 HaBBIKOB 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 X0A€ 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 Mpe3eHTaluu — 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
MOCTaBJICHHBIX 3a/1ay, TUTAHHUPOBAHHWE XO0Ja pabOThl, MOWUCK JOCTYMHBIX W ONTHMAIBHBIX
pPECYpCOB, TMO3TAMHYIO peau3alyio IJaHa paboThl, MPE3EHTAIMIO PE3yJIbTaTOB pPalOOTHI, HX
OCMBICITIEHUE U PEDIIECKCHIO.

BoinonHenue cryaeHTaMu KypCOBOTO TMPOEKTa OPHUEHTHPOBAHO HA  pEIICHUE
MIPOM3BOJICTBEHHBIX 3aJ]ady 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. ®u3uKo-XMMHYECKHE OCHOBBI MPOILIECCOB TEIUIOMaccooOMeHa: YdeOHoe mocodue /
ApxunoB B.A. - Tomck: U3n-Bo Tomckoro momutex. yHuBepcurera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. Ilpouecchl U anmapaThl XUMHUYECKOW TEXHOJOTUU B TEXHHUKE 3aIUTHI OKPYXKArOIIeH
cpenpl: Yueonoe nocooue / K.P. Tapaniiesa, K.B. Tapanues. - Mocksa : HUL] MTH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beicmiee obpa3oBanue: bakanaspuar). () ISBN 978-5-16-009258-4 -
Tekcer : anekrponnsiii. - URL: https://new.znanium.com/catalog/product/429195 .

0) JlomostHuTEIbHAS JIATEPATYpA:

1. KoHcTpyHpOBaHHE U pacyeT JIEMEHTOB XUMHUYECKOT0 00opynoBanus: yueonuk / 1.1.
[MTouukapos, C.U. TTonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepermier)

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

2. Henunelinblie HecTaroHapHbie 3P QEeKThI B IpoIieccax MacconepeHoca: MoHorpadus /
['epmianoB B.1O., 'apmamos C.U. - PocroB-na-ony: M3aarensctBo OOV, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

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

B) MeToauyeckue ykasaHus:

1. UzydeHue mpoliiecca MEPETOHKU C BOASHBIM MapoM. MeToauuyeckue ykKa3zaHus IS
1ab0paToOpHOH pabOTHI IO AUCIHUILTHHE «Macco0OMEHHBIEC TPOIECCHI XUMUYECKOW TEXHOTOTHI)
1utst ctyaeHToB o Hampasnenuto 18.03.01 «Xumudeckas TexHonorusy. Marautoropck, ®I'bOY
BO «MI'TY um. I''. Hocosay, 2019, 8 c.

2. Onpeznenenue 4yrcia eIUHUI] IEpeHOca B Mpoliecce peKTudukanuu OMHAPHONH CMeCH.
Metoauueckue yka3zaHus s JiabopaTopHOW paboTel mo jaucruruinHe «MaccooOMeHHbIe
MPOIIECCHl XUMUYECKON TEXHOIOTHIY» JUIs CTyneHTOB 1o HampasieHuto 18.03.01 «Xumuueckas
texHojorusy. Marautoropck, ®I'6OY BO «MI'TY um. I'.1. Hocoay, 2019, 14 c.

3. Ompenenenne KOIPPUIMEHTA PACHPENEICHUS TMPU OSKCTPAKIUM B KHUIAKOCTSX.
Metoauueckue yka3zaHus s JiabopaTopHOW paboThl mo juciuruinHe «MaccooOMeHHbIe
MPOIIECCHl XUMUYECKON TEXHOIOTHI» JUIsl CTyneHTOB 1o HampasieHuto 18.03.01 «Xumuueckas
texHojorusy. Marautoropck, ®I'6OY BO «MI'TY um. I'.1. Hocoay, 2019, 10 c.

4. KunHeTuka mpoliecca CyIIKH TBEpPABIX MaTepHalioB. MeTonuyecKue yKa3aHwus s
nmabopaTopHOM pabOTHI IO AUCIUTIIHHE «MaccooOMEHHBIE TTPOIIECCH XUMUUECKOU TEXHOIOTUM
1utst ctyneHToB o HampasneHuto 18.03.01 «Xumudeckas Texaonorusy. Marautoropck, ®I'bOY
BO «MI'TY um. I'' 1. Hocosay, 2019, 10 c.


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

r) [Iporpammuoe odecieuenne u Uurepue

IIporpammHoe o0ecnneuenmne

T-pecypchbl:

HaunmenoBanue N
0o Ne norosopa Cpok IeiCTBHS JTUIICH3UH

MS Windows 7
Professional(us  |1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 41 17.09.2007 GeccpOTHO
Professional
7Zip CBOOOIHO pacIpOCTPaHIEMOC OECCPOYHO
FAR Manager CBOOOJTHO PACIPOCTPAHIIEMOE OECCPOYHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAaIMOHHBIC CIIPABOYHBIC CUCTEMBbI

Hassanue xypca

CchUika

BHGKTpOHHa}I 6333 MNEPpUOANICCKUX I/IS,Z[aHI/Iﬁ
East View Information Services, OO0 «UBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpMAIMOHHO-aHAJIMTUYECKAsT ~ CUCTEMa —
Poccuiickuii HMHICKC HAYYHOI'O ITUTHPOBAHMS

URL: https://elibrary.ru/project risc.asp

[TouckoBas cuctema Akaaemust Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnuHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

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

OdenepalibHOE  TOCYAAPCTBEHHOE  OFO/KETHOE
yUpexJIeHue «DenepanbHbIi UHCTUTYT
MPOMBIIIICHHOW COOCTBEHHOCTH))

URL: http://www1.fips.ru/

Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.
Karamoru

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

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um.

I'.1. HocoBa

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

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



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

Y4eOHble ayIUTOPUU ISl MPOBENEHUS 3aHATHH JeKIMOHHOTrO THma. OCHaIeHue:
MynbsTUMEINIHBIE CPEICTBA XPAHEHHUS, IEpeAayuu U MPeACTaBlIeHUsI UHPOPMAILIUH.

Y4eOHbIe ayTUTOPUH [Tl IPOBEACHHSI Ta00PaTOPHBIX pabOT: XUMUYECKHE JTa00paTOPHUH.
Ocnamenue: XuUMHYECKHE pEakTHBBL, XuUMHuUeckas mocyaa, JlabopaTtopHoe obOopymoBaHue,
Tabmuna «llepuomuyeckasi cucTeMa XMMHUYECKHUX DSJIEMEHTOB», [lmakarel mo Temam paboueit
IPOrPaMMBI.

Y4eOHble ayAWTOpHH JUIS TPOBEACHHS TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS W TMPOMEKYTOYHOM aTTeCcTalluu.
OcHnaiuenue: Jlocka, MyJIbTUMEIUMHBIN IPOEKTOP, IKPAH.

VY4eOHble ayIUTOPUU JJISl BBIOJIHEHUS KypCOBOTO MPOEKTUPOBAHMS, MOMELICHUS IS
CaMOCTOSTENLHOM paboThl oOyuatonuxcs. OcHamenue: [lepcoHanbHbIe KOMIBIOTEPHI C TAKETOM
MS  Office, Beixomom B  HWuTepHeT ¥ ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne [ XpaHeHus U HpoduiIaKTUYeCKOoro OOCITyXUBaHUS y4eOHOTO
obopynoBanus. OcHamenue: [lkader ans xpaHeHHs] y4eOHO-METOIUYECKOW JTOKyMEHTAIUH,
yueOHOro oOOpynOBaHUS M Yy4eOHO-HAISIAHBIX mocoOuil, WHCTpyMEHTHl nAJs pPEMOHTa
71a00paTOpPHOTO 00OPYIOBAHUS.



Ipuioxkenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To qucummnuHe «MaccooOMEHHBIC MPOIECCH XMMHUECKON TEXHOIOTHIY MPEAyCMOTpEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHEAyIUTOpPHas CaMOCTOsATEIbHas paboTa CTYACHTOB MpeAroaaraet
MOJMOTOBKY K YCTHBIM OIlpocaM — OeceziaM 1o JIMTEPATyPHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUSM TI0 PA3IMYHBIM pacu€TaM Ha MPAKTUYECKUX 3aHATUAX U J1a00paTOpHBIX paboTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

[Ipumepnwviii nepeueHvb 6onpocos 0 YCMHBIX ONnpocog — beced no memam (3ayema u

9K3aMeHa)
- Koncmpyxkyus abcopbepos

- Koncmpykyus KOJIOHHbIX annapamos,; cxemvl nepe2oHKy U peKmuguxkayuu
- Koncmpyxkyus skempaxmopos

- Koncmpykyus cywunox

- OCHOBHbIE 3AKOHOMEPHOCIU MEMOPAHHBIX NPOYECCO8

- Pacuém napamempos npoyeccos abcopoyuu 2a308 6 HCUoKoCmsx

- Pacuém napamempos npoyecca pekmughuxayuu OUHapHovix cmecell

O 00 1 N N B W —

[\ NS T NS I N I e e e e e
W= OOV K WN—O

. IToBepXHOCTHBIE WIIN TJIEHOYHBIE a0COpOepbl

. Hacamounsie abcopbepsl

. bBapOoTa)kHbIe UM TapeabyaThiec a0copOepsI

. PactiputuBaromuii abcopoep

. Cxembl aOCOPOLIMOHHBIX YCTAHOBOK

. [Ipocras neperonka

. @pakLMOHHAs MeperoHKa

. IIpocras neperonka c nedaermarueit

. [leperonka c BOISIHBIM ITapOM

. Pextudukarus

. Pacuer n ananu3 paboThl peKTU(UKALMOHHON KOJIOHHBI
. YpaBHeHUs pabouuX JIMHUN

. MunumainbHo€e (JIerMoBO€ Yncio

. OnTumanbHOE (pIIerMoBOE YUCIIO

. Onpenenenue yncna paboynx Tapeaox

. TernoBoii OanaHCc peKTUDHUKAIIMOHHON KOJIOHHBI

. ®u3nyecKue OCHOBBI ITpOLEecca IKCTPAKLUU

. PaBHOBecue B OMHApHBIX CUCTEMaX

. PaBHOBecue B Tpex@azHbIX cucTemMax

. MeTopl 9KCTpakuuu

. OnHocTyneH4aTast SKCTpaKIus

. MHOroctyneHudaras 3KCTpaKLus MpU NEPEKPECTHOM TOKE
. MHOroctyneHuarasi IpOTUBOTOYHAsSI SKCTPAKIUS

24.

I/1306pa>1<eHHe MHOTOCTYHCanTOﬁ HpOTHBOTO‘lHOﬁ OKCTpAaKIIMU Ha TPCYTOJIBHOf/'I

quarpamme

25.
26.
27.
28.
29.
30.
31.
32.

VY CTpONCTBO SKCTPAKLIMOHHBIX aIapaToB

CBolCTBa BJIAXHOTO BO3yXa

Omnpenenenue yieiabHOro pacxoaa Bo3Jayxa U Temia 1o I — x quarpamme
Craruka cymku

Kuneruka cymku. Kpusas cymku

MatepuanbHblii 6alaHC YCTaHOBKH

YCTpOUCTBO CYLIMIIOK

Kamepnebie cymminku



33. TyHHENbHBIE CYILINUIKU

34. JIeHTOYHBIE CYIIMIIKA

35. IletneBple CyINUIKU

36. bapabaHHbIC CYIIHIIKH

37. Cymwiku ¢ KUMAIUM (TICEBIO0KUKEHHBIM) CIIOEM
38. PactipuinTenbHbIE CYIIMIIKA

39. IlneBMaTUuyeCKUE CYIIUIKU

40. BakyyMm-CcymuibHbIC MIKA(BI

41. I'peOKoBBIE BaKyyM-CYILIUIKU

42. BanplioBbI€ CYIIUIIKA

43. TepMopaauallMOHHbIE CYILIUIKU

44. BpICOKOYACTOTHBIC (AMDIICKTPUUECKHE) CYIIHIIKU
45. CyOnuManoHHbIE CYIIUIIKU

46. ®du3nYecKre OCHOBBI ITpoliecca abcopOuu

47. MatepuanbHbIii 6amaHC 1 pacxoa abcopOeHTa
48. TernnoBoii 6anaHc yCTaHOBKU

49. CkopocThb mporecca abcopOruu

Temvl nabopamopnsix pabom:
1. Onpenenenue ko3 duieHTa pacnpeaeneHus Ipyu SKCTPAKIIUHN B )KUIKOCTSIX.

Ipumepnvie 3a0arnus 011 KOHMPOALHOU pabombl:

1. PaccunraiiTe MUHUMAIhHOE U ONTHMAJILHOE (PIIETMOBBIC YHCIIA: CMECh CEPOYTIICPOJT —
alleTOH; MPOU3BOJIUTEIBHOCTh YCTAaHOBKM MO ucxomHou cmecu F = 84100 kr/u; cocTaBbl
sxuakoctu, macc.jonu HKK: ncxonnoii cmecu x¢ =0,28, nuctrista X, = 0,94, kyboBOro ocratka
xw = 0,015;naBnenue B kononue (cpeauee) 0,1 Mlla

2. PaccuuTaiiTe quaMeTp KOJOHHBI: CMECh CEPOYIICPOJ — alleTOH; MPOU3BOJAUTEIHPHOCTh
ycTaHOBKH 110 ucxoaHoi cMecu F = 84100 kr/u; coctaBsl xkunkoctH, Mmacc.goinu HKK: nexonnoit
cmecu xp =0,28, muctumsata xp = 0,94, xyboBoro ocrtatka xy = 0,015;1aBneHue B KOJOHHE
(cpennee) 0,1 MIla

3. PaccumTaiiTe KMHETUKY TIpoIlecca MaccoOMEeHa M OIPEICTUTE YHCIIO SIHHHUII TIEPEHOCA:
CMECh CEepOYIJIepOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 xr/u; cocrassl xunkoctu, macc.noau HKK: ucxomuoit cmecn X =0,28, IUCTHIIATA Xp =
0,94, kyboBoro ocratka Xy = 0,015;1aBnenue B kononue (cpeanee) 0,1 MIla

4. PaccunTaiiTe KHHETHYECKYIO KPHBYIO M ONPEJCIUTE JCHCTBUTEIBHOE YUCIIA TAPEIIOK:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 xr/u; cocrassl xunkoctu, mMacc. o HKK: ucxomguoit cmecu xr =0,28, IUCTHIIATA Xp =
0,94, kyboBoro ocratka Xy = 0,015;1aBnenue B kononue (cpeanee) 0,1 MIla

5. Paccunraiite ruipaBiIn4ecKoe CONPOTUBIECHUE KOJIOHHBI: CMECh CEPOYTIIEPOJT — ALIETOH;
MPOU3BOUTENLHOCTh YCTAaHOBKU MO ucxomHoi cmecu F = 84100 kr/4; cocTtaBbl KUAKOCTH,
macc.toyim HKK: ncxomaaoit ecmecn X =0,28, muctmmsaTa X, = 0,94, kyooBoro ocratka Xy = 0,015;
naBieHue B kojoHHe (cpeanee) 0,1 MIla

Ilpumepnoe 3a0anue Ha Kypcosoii npoexm.

MHWHHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUN A P®

OEIIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICHIEI'O OBPA3OBAHIA
«MATHUTOIOPCKUI T'OCYJJAPCTBEHHbBIN TEXHUYECKU YHUBEPCUTET
M. I''1. HOCOBA»

Kadenpa metannypruu 1 XUMHYECKHX TEXHOIOTHHA



3AJJAHUE HA KYPCOBOU ITPOEKT
1o JucuuIuinHe «MaccooOMEeHHbIE IPOLECChl XMMUYECKOH TEXHOIOIHN»

Tema: «Pacuém u év100p Hacadounozo adcopoepa 01 y1aea1ueanus 3a0aHHO20 2a3d 6000U U3
6030yXa npu 3a0AHHBIX YCI08UAX)

Crynenry

Lenv pabomui:
PaccunTats nmapamerpsl nporecca abcopOIuH 1 HacaA0YHOTO abcopOepa s yIaBIUBaAHHS
3aJJaHHOTO ra3a BOJOW M3 BO3yXa IPH 33JJaHHBIX YCIOBUSX.

Bapuanr — 1
Hcxoonwie oannuvle:

VYnaBnuBaeMbll 3aJIaHHBIN Ta3: OUOKCUO Yenepooa

[Tpon3BOAUTENBHOCTH 110 BO3IyXy IPU HOpMalibHbIX ycioBuax 20000 M3/

HavanpHas KOHIEHTpALUs Ouokcuda yeniepoodd B BO3AyXe MPU HOPMAIBHBIX ycIoBHIX 15%
00.

OddexTuBHOCT OunCTKH Bo3myxa 95%

DddexkTuBHOCTE Aecopou 99,9%

[IpunsATh a0CcOpOLNI0 U30TEPMHUUECKON TIPHU CpEellHEN TeMmIepaTrype MOTOKOB B abcopOepe
10°C

JlaBnenue ra3a Ha Bxojze B adcopoep 10 amm.

Cpok cnaun: « » 20 T
PykxoBogutens: / noueHr, k.1.H. lllybuna M.B. /
3aaHue NOoTyqn: /CTYIeHT Tp. /

Marnutoropck, 20

Ilepeuenv pexomenoyemoii iumepamypeul 011 evinoanenusn KII:
1. ITaBaoB K.®., [Ipumepsl © 3a/1a4M MO KypCy MPOIIECCOB U aNapaToB XUMHUECKON
texuosioruu [ Tekct]. Yae6Hnoe mocobue mist By3oB /I1aBinos K.®., Pomankos [1.I'., HockoB A.A. .
-M., Jloroc, 2006, 575 c. . (YueO6nuku 1y By3oB. Cren. Jluteparypa) - ISBN 5-7718-0224-9

2. IlanuxapoB W.U. Pacuyérel MammH ¥ anmapaToB XHMHUYECKHX TIPOU3BOACTB U
HedTenepepaboTku (mpumepsl U 3a1aun) [Tekcr].: Yue6. mocobue ans By3oB./ [lanukapos U.1.,
Paukorckuii C.B., [Torukapos C.U. - M.: Ansda-M. — 2008. — 270 c. (YueOHHUKH I BY30B.
Cren. Jlureparypa) - ISBN

Kypcosoii _npoexm BbIONHAETCS 00YYaIOUIMMCS CaMOCTOSTENIBHO IO/ PYKOBOJCTBOM
npenogasarens. [Ipy BBIIOTHEHUH KypCOBOTO MpOEKTa O0yYaroIMiics JOKEH MOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepUAIOM W JPYTUMH JUTEPATYpHBIMH MCTOYHHKAMH, a
TakkK€ BO3MOXKHOCTh CHUCTEMAaTH3UMPOBATh U AaHAIU3UPOBATh (DAKTUUECKUH MaTepuan u



CaMOCTOSITENIbHO TBOPUYECKU €TI0 OCMBICIINBATh.

B Hauane M3y4eHus TUCIMILIMHBI MPENoIaBaTelb MpeiaracT 00yJ4aromumMcs Ha BEIOOp
nepevyeHb TeM KYPCOBBIX MPOEKTOB. OOyUalonMiicss CAaMOCTOSTENILHO BEIOUPAET TEMY KypCOBOTO
npoekTa. COBMajieHHE TEM KYPCOBBIX NPOCKTOB Y CTYICHTOB OJHOW Y4eOHOW TIpyNIbl He
JIOITyCKaeTCsl.

[Tocne BbIOOpa TEMBI MpenoaaBaresb (HOPMYIUPYET 3aaHue 0 KypCOBOMY IMPOEKTY U
PEKOMEH/IyeT MepeUYeHb JIMTePaTyphl JJIs €€ BBITOJHEHHS. VICKIIOUUTENIbHO Ba)KHBIM SIBIISICTCS
UCTIOJIb30BaHUE WH(POPMAIIMOHHBIX MCTOYHHUKOB, a MMEHHO cHucTeMbl «MHTEepHEeT», 4To mact
BO3MOXHOCTh 00y4JarouiMcs 601ee MOTHO H3JI0KUTh MaTepral Mo BEIOPAHHOM UM TeMe.

B mporecce HamucaHus KypcOBOTO TPOEKTa OOYYAIOLIMICS JIOMKEH pa3o0parbesi B
TEOPETUYECKUX BOIPOCAX TEMBbI, CAMOCTOATEIBHO MPOAHAIN3UPOBATH MPAKTUYECKUI MaTepHa,
pa3o0paTh 1 000CHOBATh MPAKTHYECKHIE MPEIIOKEHHS.

[IpenonaBarens, MpoOBEpUB PabOTy, MOXKET BO3BPAaTHUTh €€ Ui JOpabOTKH BMECTE ¢
NUCHbMEHHBIMU 3aMeuaHusiMH. CTYAGHT JOJDKCH YCTPaHUTh IIOJNyYCHHBIC 3aMEYaHus B
YCTAHOBJICHHBII CPOK, TIOCJIE Yero paboTa OKOHYATENIFHO OLIEHUBACTCS.

KypcoBoii npoekt nomxeH ObITh odopmieH B coorBerctBuu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekt (paboTa): CTpPyKTypa, COAEp)KaHWE, OOIIMEe NpaBWIa BBIOJIHEHUS U
o OpMIICHHUSY.

[Tpumep 3amaHus Ha KypCOBOM MPOEKT MPEICTABIICH B JAHHOM Pa3Jiesie BBIIIE.



OueHovHbIe CPeACTBA JJIsl MPOBeIEHUs

Ipuio:xkenne 2

NMPOMEKYTOYHOH aTTecTaluu

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

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CTpyKTypHBIH
PYKTYP IInanupyemslie
JJIEMEHT
pe3yabTaThl 00y4eHUs
KOMIIETCHIIUU

O1eHOYHEIE cpe€acTBa

IIK-4: cnoco6nocmuio npunumame KOHKpemHble MexXHUYecKue peuwleHus npu pa3padomee
MEXHO102UYeCKUX NPOUECCO8, 8bl0UPAMb MEXHUUECKUE CPEOCMEA U MEXHOI02UU C YUEMOM

IKOJI02UYECKUX NOCEOCMEUIL UX npuUMernenHusl

3HaTh OCHOBHblE npoyeccvl | Ilepeuens meopemuyueckux 60npocos 01 yCMHbIX
Maccoobmena, onpocoe — beced no memam u 3auema:
mexHuyecKue cpeocmea u 1. [ToBepXHOCTHBIC WJIN TUICHOYHBIE a0COpOEPHI
ux pabomy; 2. Hacanounsie abcopOepsl
MemoOuKu pacuemos OJisi 3. bapOoTaxkHble WM TapeabyaThie abcopOephl
NPUHAMUSA KOHKDEMHBIX 4. PactipuinBatoniuii abcopoep
MEeXHUYECKUX peteHut 5. Cxembl aOCOPOLIMOHHBIX YCTAHOBOK
npu paspabomke 6. [Ipocras meperonka
MEXHONI0SUYECKUX 7. @pakMOHHAsA EPETOHKA
npoyeccos u 8vlbope 8. IIpocras meperonka c nediermanuei
MEeXHUYeCKUx cpeocms 9. Ileperonka ¢ BOASHBIM MapoM

10. Pextudukanus

1. Pacuer u aHau3 paboThI

PEKTU(HUKAIMOHHON KOJIOHHBI

12. YpaBHeHus pabouux JUHUN

13. MunumansHOE (pJIerMOBOE YUCIIO

14. OnTumanbHOe (IIErMOBOE YHCIIO

15. Onpenenenue yucia pabounx Tapesiok

16. TennoBoil OamaHC pPeKTU(UKALMOHHON

KOJIOHHBI

17. ®dusndeckrie OCHOBBI MPOIECCA IKCTPAKIUU
18. PaBHOBecHE B OMHApHBIX CUCTEMAaX

19. PaBHOBecue B Tpex(a3HbIX cUcTeMax

20. MeTtoapl 3KCTpaKINH

21. OgHocTyreHuaTas SKCTPaKIus

22. MHorocTtyneH4aras 3KCTpakuus Hpu
HEPEKPECTHOM TOKE

23. MHuoroctynenuaras IPOTUBOTOYHAS
AKCTpPAKLIUS

24. N3ob6paxenue MHOTOCTYII€HYaTOMN
OPOTUBOTOYHOM  JKCTPAKIMM  HA  TPEYrojJbHOU
IarpaMmme

25. YcTpoMCTBO IKCTPAKIIMOHHBIX allapaToB
26. CBoiicTBa BIaXHOTO BO3yXa
27. OnpeneneHue yaeIbHOIO pacxoda BO3J1yXa

u temia no [ — X quarpamme

28. CraTuka Cylmku

29. Kuneruka cymku. Kpusas cymku
30. MatepuanbHbIii OanaHC YyCTAaHOBKU
31. YcTpolcTBO CYIIMIIOK




CTpyKTypHBII

[Inanupyemele
JJIEMEHT OneHouHble CpeacTBa
pe3yabTaThl 00y4YeHus
KOMIIETEHIINH
32. KamepHble CyIIMIKU
33. TyHHeNbHbIE CYLINUIKU
34. JIeHTOYHBIE CYIIWIKU
35. IletneBble CyINUIKN
36. bapabaHHbIE CYIIMIKA
37. CymuiaKy ¢ KUMAIUM (TICEBI00KIKEHHBIM )
cloemM
38. PacnibuiutenbHble CYLIMIKU
39. [IneBMaTHUYECKHE CYIIMIIKA
40. BakyyM-cymmibHbIe MKa(bI
41. I'peOKOBBIC BaKyyM-CYIIHIIKH
42. BanblOBbIE CYIIMIIKU
43. TepMopaauanMOHHbIE CYIIMIIKH
44.  BbICOKOYACTOTHBIE  (IUDJIEKTPUUYECKHE)
CYIIWIKA
45. CyObnuManoHHbIe CYIIUIKH
46. dusnueckre 0OCHOBHI Mpoliecca abcopOuuu
47. MarepuanpHplii  0amaHC HW  pacxoj
abcopOeHTa
48. TenmoBoii 6aaHC YCTaHOBKHU
49. CkopocTs Tporiecca abcoponmu
Ymers paccuumvléams Ilpumepnvie 3a0anusa 011 KOHMPOALHOU
OCHOBHble napamempbl | pabomol:
npoyeccos 1. PaccunraiiTe MUHUMaNIbHOE W ONTHUMAIbHOE
Maccoobmena u | berMoBbIe YHUCIIAa: CMECh CEpPOYTIepoja — aleToH;
mexHu4eckux cpedcma u | IpOU3BOJUTENILHOCTh YCTAHOBKH MO MCXOJHON CMecH
AHAU3UPOBATD F = 84100 kr/4; cocraBsl xuakoctH, Macc.1oiu HKK:
pe3yivmamol omux | icxomHoit cMmecu Xe =0,28, muctumaara X, = 0,94,
pacuémos; KyOoBoro ocrtatka Xy = 0,015;1aBreHue B KOJIOHHE
NPUHUMAMb (cpennee) 0,1 MIla
KOHKpemHble 2. PaccuutaiiTe naMaMeTp KOJIOHHBI: CMECh
mexHu4ecKkue peuilenus | CEpOyriepoa  —  aleToH;  MPOU3BOJUTEIHLHOCTD
npu paspabomke | ycTaHOBKH 10 wucxomgHod cmecn F = 84100 kr/g;
MEexXHON0SULeCKUX coctaBbl kuakoct, wMacc.qonu HKK: wucxomnoit
npoyeccos, evloupams | cmecu Xg =0,28, muctwmiara X, = 0,94, xyboBoro

mexHuyecKue cpeocmed
U MexXHONo2UL C YUEMom
OKOJIO2UYECKUX
nocneocmeutl
npuUMeHeHUs

ux

ocratka Xy = 0,015;1aBnenue B kononue (cpennee) 0, 1
MlIIa

3. Paccuuraiite KUHETUKY npouecca
MaccoOMeHa W ONpeNeTnuTe YUCIIO €IUHUIl IIEPEeHOoca:
CMECh CEpOYIIepo]a — aleTOH; MPOU3BOIUTEILHOCTD
yCTaHOBKH M0 wucxomHor cmecu F = 84100 kr/g;
coctaBbl kuakoctd, Macc.moau HKK: wmcxomHoit
cmecu xp =0,28, muctwmnsata x,= 0,94, xyboBOrO
ocratka Xy = 0,015;1aBnenue B kononue (cpennee) 0, 1
MlIIa

4. PaccuuTailiTe KHHETUYECKYID KPUBYIO U
OTIpe/ICNTUTE JEHCTBUTEIILHOE YHCIAa TapesioK: CMeCh
Cepoyriepoa —  aleToH;  MPOU3BOJUTEIBHOCTH
ycTaHOBKM 10 wucxomHor cmecu F = 84100 kr/y;




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yabTaThl 00y4YeHus

OneHouHble CpeacTBa

coctaBel kuakoctH, Macc.goiaum HKK: wucxomHoit
cvecn Xg =0,28, muctmisita X, = 0,94, xyboBOro
octatka Xy = 0,015;1aBnenue B kosmonue (cpeanee) 0,1
MlIIa

5. PaccunTaitite TUPaBINYECKOE
CONPOTUBIICHUE KOJOHHBI: CMECh CEpOYIIepo] —
alleTOH;  MPOW3BOJUTEIHHOCTh  YCTAaHOBKH IO
ucxoxuoi cmecu F = 84100 kxr/4; cocTaBbl JKHIKOCTH,
macc.moimm  HKK: wucxomuwoir cmecu xr =0,28,
muctsTa Xp = 0,94, xyboBoro ocratka xy = 0,015;
naBsiieHue B kojoHHe (cpennee) 0,1 Mlla

Brnaners

HABbIKAMU  pacdema
OCHOBHbBIX NAPAMEMPO8
npoyeccos
maccoobmena u
MEeXHUYECKUX CPeOCm8,
HABLIKAMU 6 NPUHSAMUU
KOHKDEMHbIX
MEXHUYECKUX —peuleHull
npu paspabomke
MEXHOI02UYECKUX
npoyeccos
Maccoobmerna u evlbope
MEeXHUYECKUX cpedCcms u
MEeXHON02UU C YHUEMOM
9IKONIO2UYECKUX
nociedcmasuil
npuMeHenus

ux

IlpumepHnulit nepeuens 1a60pamopHvIX pabom:
1. Onpenenenue koddduMeHTa pacrnpeneaeHus mpu
AKCTPAKIIH B )KUIKOCTSIX.

Ilpumepnoe 3a0anue na Kypcoeoii npoexm:
Tema: «Pacuém u evibop Hacadounozo abcopbepa
OJ151 YIABNUBAHUS 3A0AHHO20 2A3d 000U U3 6030YXA
npU 3A0AHHBIX YCLOBUAXY
Lenv pabomul:
Paccuurare mapameTpbl mpouecca adbcopOuuu u
HacaJgouHoro abcopbepa st yinaBIMBaHUS 33JaHHOTO
rasa BOJIOM U3 BO3/1yXa MpPH 3a/IaHHBIX YCIOBUSIX.
Hcxoonvie dannvle:
VY aBiauBaeMblii 3aJJaHHBIN ra3: ouokcuo yauepooa
[Tpon3BOIUTENEHOCTh IO BO3AYXY MPU HOPMATBHBIX
yenosusix 20000 M3/
HavanpHast KOHIEHTpalus ouoxcuoa yenepooa B
BO3/IyX€e MPU HOPMAIbHBIX YCIOBUSAX 5% 006.
OddexTuBHOCTh OuMCTKH Bo3myxa 95%
Db dextuBHOCTH Aecopbuuu 99,9%
[IpunATE aOcopOIMI0 U30TEPMUUYECKON TIPH CpeaHEen
Temreparype nHoToko B abcopdepe 10°C
JlaBnenue ra3a Ha Bxoje B adbcopoep /0 amm.

IIK-9: cnocoonocmuio ananuzupoeanmsv mexHu4eckKy 00KyMeHmayuio, noooupamso
000pydosanue, 20mosums 3as16KU HA NPUOOPemeHue U PEMOHm 000PY006aHUA

3HaTh

OCHOBHOE 000pyOo8anue
onsl  MAccOOOMEHHbIX
npoyeccos;

obwue  nooxoovl K
noobopy 0060py008aHus.
onsl  MAcCOOOMEHHbIX
cucmenm, aumanuszy
MexHUuyecKou
0oKyMeHmayuu,
H0020MO6Ke 3as180K HA
npuoopemerue u
pemoHm 060py008aHus

Ilepeuens meopemuueckux 60npocoe K IK3amemny:
. Bunel npouieccoB macconepenaun

. CriocoObI BeIpaskeHUs COCTaBOB (a3

. PaBHoBecue npu macconepenaue. [Ipasuio ¢a3

. ®a3oBOE paBHOBECHE

. MarepuanbHblii Oananc u paboyast TMHUA

. HammpaBnenue macconepenaun

. 3akoH nuddy3un

. Monekynsipuas aupdy3us

9. KoHBEKTHUBHBIN MEPEHOC

10. JduddepennmanbHoe ypaBHEHHE KOHBEKTHBHOM
muddy3un

11. Mexanu3m mpoiiecca MaccorepeHoca

12. YpaBHeHue MaccooT1a4uu

03N N KW




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yabTaThl 00y4YeHus

OneHouHble CpeacTBa

13. ITogo6ue mporeccoB mepeHoca MacChl
14. YpaBHeHue macconepeiauu
15. 3aBUCHUMOCTD MEXY
MaccOOT/Iauu U Macconepeaadn
16. [IBrxy1asi cuia mpoieccoB Macconepeaadn
17. Yucno enunmIl mepeHoca

18. Onpenenenue yucia eAMHULL IEPEHOCA

19. Bricota enunuIl nepeHoca

20. Koadduruent odorameHus
21. BausHue mnepeMelnBaHus
JBUKYIITYIO CUITY

22. Pacuer OCHOBHBIX pa3MEpOB MacCOOOMEHHBIX
anmnapaToB

23. Pacuer auamerpa ammapara

24. PacyeT BBICOTHI anmnapara

25. I'padoaHamuTUYECKHI pacyeT YuCiIa CTyNeHeH
Maccorepeiayn

26. duzuveckre OCHOBHI Mporiecca abcopOuuu

27. MarepualibHbIH Oananc U pacxox abcopOeHTa

28. TennoBoii 6anaHc yCTaHOBKU

29. CkopocTh Tporiecca abcoponmm

30. YerpoiicTBo aOCOpOIIMOHHBIX anmnapaTtoB

31. Pextudukanus

32. Pacuer m aHaim3 pabOTHl PEKTUPUKAITMOHHOMN
KOJIOHHBI

33. YCTpOHCTBO AKCTPAKIIMOHHBIX allapaToB

34. YcTpolcTBO CYMIMIIOK

koadpurmenTamu

Ha CpEIHIOI

VYmMmern

aAHAIU3UPOBAamMs
MEXHUYECKYVIO
00Ky MeHmayuio
OCHOBHOE
obopyoosanue
MACCOOOMEHHbIX
npoyeccos;
noooupams
obopyoosanue
MACCOOOMEHHbIX
cucmenm,
3aa6Ku
npuoopemerue
pemonm 060py008aHus

Ha

oA

o

20mMoeBeuntsb
HAa

u

Ilpumepnvie 3a0anusa 011  KOHMPOJIAbHOU
padomuwi:

Iloobepume
PEKMUPUKAYUOHHYTO
CNedyIoUWuUx paciemos:

1. PaccunraiiTe MHHUMAJIbHOE M ONTUMAJILHOE
(dbermMoBble YHMCIA: CMECh CEpPOYIJepo] — aleToH;
MPOU3BOJUTENBHOCTh YCTAHOBKU MO UCXOJHOU CMECH
F = 84100 kr/4; cocrassl )uakocTd, Mmacc.1oiau HKK:
ncxomHoil cMmecu xe =0,28, muctumaara X, = 0,94,
KyOoBoro ocrtatka Xy = 0,015;m1aBreHne B KOJOHHE
(cpennee) 0,1 MIla

2. PaccuuwraiiTe amaMeTp KOJOHHBL: CMECh
cepoyriiepos aleTOH;  MPOU3BOAUTEIBHOCTh
yCTaHOBKH M0 wucxomHor cmecu F = 84100 kr/g;
cocraBel kuakoctu, Macc.goau HKK: wncxomnoit
cmecu xp =0,28, muctwmnsata x,= 0,94, xyboBOrO
ocratka Xy = 0,015;1aBnenue B kononue (cpennee) 0, 1
MlIIa

3. Paccuuraiite KHUHETHUKY pouecca
MaccoOMeHa W ONpeNeruTe YUCIIO €UHUIl IIEPEeHoca:
CMECh CEpOYyTIepo] — aleTOH; MPOU3BOAUTEILHOCTh
ycTaHOBKM 10 wmcxomHor cmecu F = 84100 kr/y;

mapenouamyio

KOJIOHHY no  pe3ylbmamdam




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yabTaThl 00y4YeHus

OneHouHble CpeacTBa

coctaBel kuakoctH, Macc.goiaum HKK: wucxomHoit
cvecn Xg =0,28, muctmisita X, = 0,94, xyboBOro
octatka Xy = 0,015;1aBnenue B kosmonue (cpeanee) 0,1
MlIIa

4. PaccuuTaiiTe KHHETHYECKYIO KPHUBYIO H
ONpe/IeTTUTE JIEUCTBUTEIILHOE YHCIa TapeoK: CMECh
cepoyriiepoa  —  aleToH;  IPOU3BOAUTEIBHOCTH
ycTaHOBKH 1o wucxomHoi cmecu F = 84100 kr/y;
coctaBel kuakoctH, Macc.goian HKK: wucxomHoit
cmecn Xg =0,28, muctmwisita xp, = 0,94, xyboBOro
octatka Xy = 0,015;naBnenue B kosmonue (cpeanee) 0,1
MlIIa

5. Paccunratite TUJIPaBINYECKOE
CONPOTHUBIICHUE KOJOHHBI: CMECh CEpOYIJIepo] —
alleTOH;  MPOU3BOJUTENBHOCTh  YCTAaHOBKU  TIO
ncxoaHoi cmecu F = 84100 kr/4; cocTaBbl JKHIKOCTH,
macc.qoimn HKK: wucxommoit cmecum xr =0,28,
muctaTa xp = 0,94, kyboBoro ocratka xy = 0,015;
nasiieHue B kojoHHe (cpennee) 0,1 Mlla

Brnaners

HagvlKamu noobopa
OCHOBHO20
0bopyoosanus 0
MAccooOMeHHbIX
cucmem u aHanu3a
MexXHU4ecKoul

OOKyMeHmLII/;MM Ha Heco.

Ilpumepnoe 3a0anue na Kypcoeoii npoexm:
Tema: «Pacuém u ewvibop Hacadounoeo abcopbepa
OJ151 YIABNUBAHUS 3A0AHHO20 2A3d 000U U3 8030YyXd
npU 3A0AHHBIX YCLOBUAXY
Lenv pabomur:
Paccunrare mapameTpbl mporecca abcopOuuu u
HacaJouHoro abcopbepa st yinaBIMBaHUS 33JaHHOTO
raza BOJIOM U3 BO3/yXa MPH 3a/IaHHBIX YCIOBUSIX.
Hcxoonvie dannvle:
VY aBiauBaeMblii 3aJJaHHBIN ra3: ouokcuo yauepooa
[Tpon3BOIUTENEHOCTh TI0 BO3AYXY MPU HOPMAITBHBIX
yenosusix 20000 M3/
HavanpHast KOHIEHTpalus ouoxcuoa yenepooa B
BO3/IyX€e MPU HOPMAIBHBIX YCIOBUAX 5% 006.
OddexTuBHOCTh OuHMCTKH Bo3myxa 95%
Db dexTuBHOCTH Aecopbuuu 99,9%
[TpunsATE aOcopOIMI0 U30TEPMUUYECKON TIPH CpeaHEen
Temreparype nNoToko B abcopdepe 10°C
JlaBnenue ra3a Ha Bxoje B adbcopOep /0 amm.

0) Ilopsinok mnpoBeneHUsi NMPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPUH

OICHUBAHUA:

[TpoMexxyTouHasi arTecTalys Mo AUCUUILTHHE «MaccoOOMEHHbBIE MPOILECChl XUMUYECKOU
TEXHOJIOTHI» BKJIFOYAET TEOPETHYECKUE BOTPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS
00yJaromMMuUCs 3HaHUH, U TPaKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHMH U BIIaJICHUH, MpoBoaUTCS B (hopMe SK3aMeHa, 3aueTa U B (hOpMe BBITTOJIHEHUS U 3aLUTHI
KYPCOBOTO MPOEKTA.

DK3aMeH 10 JTaHHOW TUCIUILIMHE TPOBOJIUTCSA B YCTHOH (OpMe MO SK3aMEHAIIMOHHBIM




OmyietaM, KaXKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUYECKUX BOIMPOCAa U OJHO MPAKTHUECKOE
3aJlaHueE.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss IEMOHCTPUPYET BBHICOKHI YpOBEHb
c()OPMHUPOBAHHOCTH KOMIIETCHIINA, BCECTOPOHHEE, CHUCTEMATHUYECKOe U TIy0OKoe 3HaHUE
yueOHOro Marepuainga, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3a/JaHUs, CBOOOJHO OINEpPUpPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIIUSIX TOBBIIIICHHON CIIO)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUNM YPOBEHB
c()OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS IIPU aHAJTUTHYECKUX ONEPaLIUX, IEPeHOCce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YyJIOBJIETBOPHUTEJbHO» (3 Oamra) — oOydYaromIuiics IEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPOMPHUSITUN
JOIYCKAlOTCA OIIMOKU, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,
OOyJaIOIIMICS HWCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJIbHO» (2 Oaiia) — 00yJaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIUOKU, HE MOKET
MOKA3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYAOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOWM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
MHTEJJICKTYalIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- 17151 IONTYYEHUS «3a4menoy 10 JUCHUILTHHE 00yJaroUuiics JOHKEH MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHHUS W OOBSCHEHHS MH(DOPMALNH, WHTEIUICKTYAIbHBIC HABBIKH PEIICHUS
MIPOCTBIX 3a7a4;

- 17151 IOJTYYCHHS «He3a4umeHoy 110 TUCIUIUTMHE 00YyJaloNIHiics He MOXKET MI0Ka3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BENEHHUS U OOBsACHEHUS UHPOpMAIMM, HE MOXKET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

KypcoBoil mpoekT BBINONHSETCS MO PYKOBOACTBOM IIpenojaBaTelisi, B IpOLEcCe €€
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
paciupsisi 3HaHus, MOJIyYeHHbIE PU U3Y4YEeHUHU Kypca «MaccooOMEeHHbIE POIECChl XUMUYECKOM
TeXHOJIOTUM». IIpyU BBIOJTHEHMH KYpPCOBOTO MpOEKTa OOy4aroIUMCs JOJKEH IOKa3aTh CBOE
yMeHHE padoTaTh C HOPMAaTUBHBIM MaTEpHUaJIOM U JPYTUMH JUTEPAaTypHbIMU HUCTOYHHKAMH, a
TaKkKe BO3MOXKHOCTb CHUCTEMAaTH3UpPOBaThb U aHAIM3UPOBAaTh (AKTHUECKUH MaTepual MU
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATb.

B mpouecce HamucaHus KypcoBOrO MPOEKTa OOydaroluiics JOMKEeH pa3o0parbesi B
TEOPETUYECKHUX BOIIPOCaX U30paHHON TEMBI, CAMOCTOSTENIBHO TPOAHAIU3UPOBATh TPAKTUUECKUN
MatepHal, pa3o0paTh 1 000CHOBATh MPAKTUUYECKHUE MPEIOKEHUS.

IMoka3aTeu U KPUTEPUHU OLIEHMBAHUSI KYPCOBOT0 MPOEKTA:

— Ha OIICHKY «OTJMYHO» (5 0a/ioB) — paboTa BBIMOJHEHA B COOTBETCTBUU C 3aJaHUEM,
oOyJaronuiicss MoKa3bIBaeT BHICOKUI YPOBEHb 3HAHHI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U
00BsICHEHUST WH(POPMAIMK, HO W HWHTCIUICKTyaJbHbIC HABBIKM pEIICHHS MpoOJieM W 3ajad,
HAXO0XJ/ICHUS YHUKAIBHBIX OTBETOB K MTPOOJIeMaM, OIEHKH 1 BEHIHECEHUSI KPUTHUECKHUX CYKJICHUH;

— Ha OIIEHKY «Xopouio» (4 Oamia) — paboTa BBIIIOJHEHA B COOTBETCTBUHU C 3aJaHHUEM,
oOyJaromuiicss MOKa3bIBAaeT 3HAHHUS HE TOJBKO Ha YpOBHE BOCIPOU3BEACHHS M OOBSICHEHUS
uH(pOpMAINlMK, HO W HMHTEUICKTYaJbHBIE HABBIKM PEIICHHS MPOoOJIeM M 3aJad, HaXOKJICHUS
YHHUKAJIBHBIX OTBETOB K Mpobiaemam;

— Ha OIICHKY «YyJA0BJIETBOPUTEJILHO» (3 0amia) — paboTa BBITIOJIHEHA B COOTBETCTBUM C
3a/laHueM, OOyJarolUiics TMOKAa3bIBAeT 3HAHWS Ha YPOBHE BOCIPOU3BENEHUS U OOBICHEHUS
nH(OPMAIINN, HHTEJUICKTYaIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7a9;



— Ha OLICHKY «HeY/JO0BJIETBOPUTEIbHO» (2 0auia) — 3a/1aHue MPEToaBaTelisl BBITOJTHEHO
YACTUYHO, B NPOLECCE 3aLUTHI pabOThl 00yUarOIIUNCS AOMYCKAeT CYIIECTBEHHbIE OUIMOKHU, HE
MOJKET II0Ka3aTh UHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS [TOCTABJICHHOM 3a1auH.

— Ha OLIEHKY «Hey/l0BJIeTBOPUTEJbHO» (1 Oamn) — 3ajaHue mpenojaBareisl BbIITIOJHEHO
YaCTUYHO, OOY4YaIOUIMIiCSs HE MOXET BOCHPOHM3BECTH M OOBSCHUTH COAEP)KaHUE, HE MOKET
II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS TOCTABICHHOM 3a/1auu.



