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NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

MaccooOMeHHBbIe POecChl XMMHYeCKOH

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)

Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS

IIpoduis

Keamuduxanums Bakanasp

dopma o0yueHHs 3a04Has

OO0mast TpyI0EMKOCTh 43ET

YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIC 3aHSITHS 18 Kypcosasi pabora 3
caMoCTOsITeNbHAs paboTa 117
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bup 3ansaTuii vy | P Hroro
Jlexnuu 10 |10 |10 |10
IIpakTuyeckue 8 8 8 8
B ToM uncne uHT. 4 4 4
HUroro ayn. 18 |18 [18 |18
KonrakTHas pabora 18 |18 |18 |18
Cawm. pabora 117 (117 | 117 | 117
Yacel Ha KOHTPOIIb 9 9 9 9
Uroro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Macarumos A.B.

Pabouas mporpamma
MaccooOMeHHBIe NPOLecChl XHMHYeCKOI TeXHOJI0THH

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCHC» no vanpasnenuto noaroroBku 18.03.01 Xumuueckas TexHosorus (ypoBeHb OakanaBpuata) (puKa3 ot
25.12.2017 r. Ne Ne 857 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noaroroBku 18.03.01 Xumudeckas Texaonorus [Ipoduinb. XuMudeckas TEXHOJIOTHS MPUPOTHBIX YHEPTOHOCHTEINCH 1
yrieponHsIx Marepuainos, 18.03.01 19 XumTexuomorusa IIpl 3aou 2020.plz.xml , yrBepxnenHoro YuensiM copetoM @PTAOY
BO HUTY "MHCuC" B cocrase coorBerctBytomei OIIOIT BO 21.05.2020, mpotoxon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenue moxrorosku 18.03.01 Xumudeckas texaomorus [1podmms. XuMudeckas TEXHOIOTHS IPUPOTHBIX SHEPTOHOCUTENCH 1
YITIEPOIHBIX MaTEPHAJIOB, , YTBep)KIeHHOH YueHbIM coeToM @TTAOY BO HUTY "MUCuC" 21.05.2020, mpotoxox Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxomn ot 1., Neoll

PykoBomutenb moapasaencHus K.¢.-M.H., noueHT [lIBanesa A.B.



1. HEJIX OCBOEHUA

1.1 | CucremaTH3aryst 3HaHMH 110 OCHOBAM TEXHOJIOTHYECKHUX MIPOLIECCOB XUMHUYECKUX MPOU3BOACTB, BBIPAOOTKA YMEHHS U
HaBBIKOB pacuéTa MacCOOMEHHBIX alllapaToB, Pa3BUTHE Y CTYJEHTOB CIOCOOHOCTH K CAMOCTOSTENEHOMY MOUCKY, aHAIU3Y
1 YCBOEHHMIO 3HAaHMH O XMMHUKO-TEXHOJOIMYECKHX IIpoLeccax.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 |HauepraTenbHas TeOMETPUS U UHXKSHEPHas Tpaduka

2.1.2 | Teopust BEpOATHOCTEW U MaTeMaTH4eCKas CTATUCTUKA

2.1.3 | ®usnueckas XUMHS

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
npeaniecTByInee:

221 l'ocynapcTBeHHast UTOTOBAs aTTECTAIHS

2.2.2 | Aucuuruuasl o Beibopy b1.B.JIB.1

2.2.3 | Merponorus, CTaHAAPTU3ALUS U cepTHUKALHS

2.2.4 |MozaenupoBaHuEe XUMUKO-TEXHOJIOTHUECKHUX MPOLIECCOB

2.2.5 | Cucremsl ynpaBlIeHUs XUMHUKO-TEXHOJIOTHYECKUMH MPOLECCaMU

2.2.6 |KypcoBas HaydHO-HCCIIEIOBAaTENbCKas paboTa

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-1.4: Cnnoco0HOCTHI0 NPUHUMATH KOHKPETHbIE TEXHMYECKHE pellleHUs MPU pa3padoTKe TEXHOJIOTHYeCKHX MPoLeccoB,
Bl)lﬁl/lpaTb TEXHUYECCKHE CPeACTBA U TEXHOJOIHH € YY€TOM IKOJOIMYECKUX [lOCJ]E}lCTBl/Iﬁ HUX MPUMEHECHUHA

3HaTb:

ITK-1.4-31 ¢u3ngeckre 0OCHOBBI HHTEHCHU(HUKAIIIH TIpoIiecca abcopOrmm

IIK-1.1: C1oco0HOCTBIO U TOTOBHOCTBIO OCYLIECTBJISAITE TEXHOJIOTMYECKHIi IpoLecc B COOTBETCTBHH C PerJIaMeHTOM U
HCHO0JIb30BATh TeXHUYECKHE CPeCTBA /I H3MepeHUs OCHOBHBIX NapaMeTPOB TEXHOJIOTHYECKOro Ipolecca, CBOICTB ChIPbs
W MPOIYKITHH

3HaTh:

[IK-1.1-31 ocHOBHBIE CITIOCOOB!I BEIPAYKEHUS] KOHLIEHTPAI[UN

OIIK-2.1: roTOBHOCTBHIO UCTOJIb30BATH 3HAHHS 0 COBPEMEHHOM (pH3MYecKoii KApTHHE MHPa, TPOCTPAHCTBEHHO-BPEeMEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHHH BelIeCTBA /IJIsl IOHHMAHHUS OKPY/KAIOIIEro MUPa U sIBJeHUiT MPUPOIbI

3HaTh:

OIIK-2.1-31 ocHOBHBIE MacCOOOMEHHBIE TIPOIIECCHI

YK-9.2: ciocoOHOCTDb OCYIIECTBJSITH MOAETHPOBAHNE, AHAJIN3 H IKCIIEPUMEHTAIbHBIE HCCIIETOBAHNS ISl pelIeHust
npo0.jemM B nnpodeccuoHaTbHON 00J1acTH

3HaTb:

VYK-9.2-31 oCHOBHBIE KpUTEPHH TIOJ00HS

IIK-1.4: Cnoco6HOCTHI0 NPUHUMATH KOHKPETHbIE TEXHMYeCKHEe pellieHUs MPU pa3padoTKe TeXHOJIOrH4eCKHX NMpoueccos,
BbIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJOTHHU € Y41eTOM 3KO0JIOTHYeCKHX MOC/IeICTBUH UX IPMMEHEeH s

Ymerb:

[IK-1.4-Y1 copmirypoBaTh TEXHHIECKHE PEIICHNS, HAIPABICHHBIC HAa HHTECU(HKAIHNIO TIpoIiecca abcopOomnu

YK-9.2: cioco0HOCTH 0CYIIeCTBIATH MOACJIHPOBaHNE, AHAIN3 U IKCIePUMEHTAIbHbIE HCCIeJOBAHMSA ISl PelleHus
npo6JieM B npodeccHoHaIbLHOI 00/1acTH

YMmerb:

YK-9.2-V1 npoBoauTh pacd€Ts! HA OCHOBE KPUTEPUEB HOTOOHUS

OIIK-2.1: roTOBHOCTBIO HCIOJIb30BATH 3HAHUSI O COBPeMeHHOH (U3NYecKoii KapTHHEe MUPA, MPOCTPAaHCTBEHHO-BPeMEeHHBIX
3aKOHOMEPHOCTSX, CTPOCHHH BelllecTBA /IS MOHMMAHHS OKPY/KAI0IIero MUPa U siBJeHUH MPHPOABI

YMmerb:

OIIK-2.1-Y1 cocTaBuTh MaTepHaIbHbIN OaaHc mpolecca MaccooOMeHa




K-1.1: CnocoGHOCTHI0 1 TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJIOTHYECKHUI MPo1ecC B COOTBETCTBUU € PerJIaMeHTOM U
HCIO0JIb30BATH TEXHUYECKHE CPEICTBA 11 H3MEPEHUs OCHOBHBIX IAPAMETPOB TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB CHIPbS
H MPOAYKIHH

YMmerb:

TIK-1.1-Y1 3anmucath KOHUEHTPALHUIO B PA3IMYHBIX €IUHHUIIAX

Baanernb:

[TIK-1.1-B1 meronamu nepecuera KOHIIEHTPALUN

OIIK-2.1: roTOBHOCTBIO MCII0/Ib30BATH 3HAHUS 0 COBPeMEeHHOI Gpu3nyeckoii KapTHHE MUPa, IPOCTPAHCTBEHHO-BPEMEHHbIX
3aKOHOMEPHOCTSIX, CTPOCHHH BelllecTBA /11 MOHUMAHHS OKPY:KAIOLIEro MHPA U SIBJICHHI IPUPOABI

Baanernb:

OIIK-2.1-B1 meTognkamu pacdera MacCOOOMEHHBIX TIPOIIECCOB

IK-1.4: Cnnoco6HOCTHI0 NPUHUMATh KOHKPETHbIE TeEXHMYeCKUe pellieHUs PU pa3padoTKe TeXHOJIOrH4eCKHX NMpoueccos,
BbIOHMPATh TeXHUYECKHUE CPEICTBA M TEXHOJIOTHHU € YY€TOM IKOJOTHYECKUX MOCAeCTBUI UX IPUMEHeHUst

Baanernb:

[1K-1.4-B1 HaBBIKaMM TEXHHYECKOH OI[EHKU JICTOMHCTB M HEJOCTATKOB KOHCTPYKIUIT aOCOPOIIMOHHBIX alapaToB

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI
Pa3gen 1. Dkerpakuus B
CHUCTeMAaX KHIKOCThb-
JKMIKOCTh. JKCTPAKTOPBI.
1.1 CxeMblI IeperoHHBIX 3 2 JI1.1J12.2 KM2
YCTaHOBOK M KOHCTPYKIIMH J2.5
PEKTU(PUKALMOHHBIX 2102233
kostonH /TIp/
1.2 OKCTpakLMs B CUCTEMAX 3 3 J1.4
KUIKOCTh-KUJKOCTb. JI1.5J12.2
DkcTpakTopsl. /Jlex/ J12.5
313233
1.3 CamocToATenbHOE U3yUeHHE 3 5 J.2
y4ae6HOro Matepuana 8 LMS JI1.6J12.5
Canvas: DKCTpakius B J12.6
cUCTeMax >KUIKOCTb - 2102233
KHUIIKOCTh. DKCTpakTopsl /Cp/
1.4 CamocToATenbHOE U3yUeHUE 3 20 TIK-1.1-31 IIK- J1.2
yueOHOro Marepuana B LMS 1.1-Y1 IIK-1.1- JI1.6J12.2
Canvas: Ileperonka B1T1IK-1.4-31 JI2.5
X)uIKocTel. Pextudukanms I1K-1.4-Y1 IIK 215253
6uHapHBIX cMecei. CxeMsl -1.4-B1 VK-9.2
MEPETOHHBIX YCTAaHOBOK U -31 VK-9.2-V1
KOHCTPYKLIUH OIIK-2.1-31
PEKTH()UKATMOHHBIX OIIK-2.1-V1
konoHH /Cp/ OIIK-2.1-Bl
Pa3gen 2. MemOpaHHblIe
npouecchbl B XUMHYeCcKO#
TeXHOJIOTHU
2.1 MeMOpaHHBIE MTPOIECCH B 3 1 J1.2 KM2
XUMUYECKOH JI1.6J12.1
TexHoornu /JIex/ J2.5
313233
2.2 CamocToATenbHOE U3yYeHUE 3 10 J1.2
yde6Horo matepuana 8 LMS 013233
Canvas: MeMOpaHHbIE
MPOIIECCHI B XUMHUECKON
texHonoruu /Cp/
Pa3nen 3. Pacuér
TpPoIEeccoB a6copoIun
ra3oB B JKHIKOCTSIX




3.1 Pacuér npoueccon 3 J1.3
abcopOuuu ra3oB B JI1.5J12.2
KUIKOCTAX /JIex/ JI2.3J12.5

213253

32 Pacuér npouecco 4 J1.1
abcopOuuu ra3oB B JI1.2J12.3
xuakoctsx /I1p/ JI2.5713.1

213253

33 Pacuér npoueccon 10 JI1.1J12.5
abcopOuuu razos B 2152 33
xunkoctsax /Cp/

34 CamocTosATenbHOE U3yUeHHE 6 JI1.3J12.5
y4ae6HOro Matepuana B LMS JI2.6J13.1
Canvas: Pacuér 2152 33
MUHHMAJIBHOTO (hJIErMOBOTO
gucina /Cp/

35 CamocToATenbHOE U3y4eHUE 4 JI1.2J12.3
yueOHoOro Marepuana B LMS 2.4
Canvas: Pacuér quamerpa 2192 33
KosioHHbI /Cp/

3.6 CamocToATeNnbHOE U3yYeHUE 6 JI1.1J12.4
y4ae6Horo Matepuana 8 LMS J2.5
Canvas: PacuyéT kuHeTuku JI2.6J13.1
mporiecca MaccoOMeHa 213253
oTIpeieNieHHe YMCIIa eTUHHIL
nepenoca /Cp/

3.7 CaMocTOATeIbHOE U3YUYEHHE 6 IIK-1.1-31 TIK- JI1.2J12.3
yueOHOro Marepuana B LMS 1.1-Y1IIK-1.1- J12.4J12.6
Canvas: Korctpykuus B1 IIK-1.4-31 21922 323
KOJIOHHBIX anmnapaToB [IK-1.4-V1IIK
KoHcTpyKIus 3KCTpakTopoB -1.4-B1 YK-9.2
CxeMbI abCOpOITMOHHBIX -31 YK-9.2-V1
YCTaHOBOK OIK-2.1-31
CxeMbl yCTaHOBOK IO OIIK-2.1-V1
TIEPErOHKE U PEKTH(DHUKAIUH OIIK-2.1-B1
/Cp/

Pasnea 4. Cymka TBepabIx
MaTepHajIoB

4.1 Teopusi CyILIKH TBEPABIX 1 J.1

Marepuaios /Jlex/ JI1.6J12.4
J12.5

J12.6J13.1

212233

4.2 Pacuer npouecca cymku mo 2 JI1.3J12.2
nmuarpamme Pavsuna /TIp/ J2.5

213253

43 CaMocTOATeIbHOE U3yIEHHE 4 JI11.4J12.2
yueOHOro Marepuana B LMS J12.6
Canvas: Pacuer nporecca 213253
CYIIKH BO3/IyXOM C
PEeLUpPKYIIAIUeH U 6e3
PEIUPKYIISAIUK CYIIAITBHOTO
arenta /Cp/

Paspgen 5. Pacuér
PeKTH(PHKANHH GHHAPHBIX
cMmeceit

5.1 Pacuér pextudurannu 2 JI1.4
O6unapHbIX cMeceit /JIex/ JI1.6J12.2

J12.6J13.2
2132233

5.2 Pacuér pextrduxanuu 20 JI1.4J12.1

O6unapHbIX cMeceit /Cp/ J2.6

013233




53 Pacuér kunernueckoi 10 JI1.2J12.5
KpHUBOI1 U OTpe/ieTICHHE J12.6
NIEHCTBUTENBLHOTO YHCIIa 215253
tapeinok /Cp/
54 Pacuér ruapasindeckoro 10 J1.1
COTIPOTHBIICHUS 213253
KosioHHbI /Cp/
5.5 CamocToATenbHOE H3yYeHHE 4 JI1.4J12.2J13.
y4aebHOro Matepuana 8 LMS 2
Canvas: Pacuér 213253
KHHETUYECKOW KPUBOU U
oTipeieNieHrne
IEUCTBUTEIBHOrO YHciIa
tapesok /Cp/
5.6 CamocTosATenbHOE U3yYCHUE 2 J.3
y4aebHoro Matepuana B LMS JI1.6J12.6J13.
Canvas: Pacuér 2
THIPABIMYECKOTO 215253
COTIPOTHBIICHHS
KosioHHbI /Cp/
5.7 Dk3ameH /OKk3aMen/ 9 [K-1.1-Y1 KMI1
OIIK-2.1-31
OIIK-2.1-Y1
OIIK-2.1-Bl
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoHTposabHbIe MepONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, JK3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe EIJI:IOT}?%MH@ B
KM MEpOpUATHE JTAKATOPBI OTIPOCHI JJIs1 TIOATOTOBKH

KOMIETEHIINHN




KM1

DK3aMeH

OIIK-2.1-31;0I1K-
2.1-V1;0IIK-2.1-
B1;IIK-1.1-31;I1K-
1.1-V1;IIK-1.1-
B1;I1K-1.4-31;I1K-
1.4-Y1;I1K-1.4-
B1;VK-9.2-31; VK-
9.2-V1

Bompocs! k 9k3aMeHy [0 AUCHUILUTHHE «MaccOOOMEHHBIE TPOLECCH
XMUMUYECKOM TexHOonorun» 1. OCHOBHbIE MOHATHS U OIIpEeTIeHUs
Macco0OMEHHBIX mporieccoB; 2. Kiraccngukanms MaccooOMEHBIX
npoueccos; 3. dazoBeie paBHOBecus; 4. Da3oBbIe MEpexopl; 5.
PaBHOBecue )uaKocTb-nap 11t OMHapHO# cMecu. JluarpamMma
(a3oBoro paBHOBecHs. 6. PaBHOBeCHE )KUAKOCTB-TIAp A TPOWHOM
cmecu. [uarpamma (azoBoro paBHOBecHs. 7. @a3oBbIie paBHOBECHS T'a3-
TBEPI0E TENO, )KUAKOCTh-TBEPAOE TeNo; 8. JIBIKyImast cuia
MaccooOMeHa; 9. 3akoHbl MOJIEKyIApHOH auddy3um; 10. 3aKoHbI
KoHBeKkTHBHOW nuddy3un; 11. Moaenu macconeperoca; 12. 3akoHbI
MaccomepeHoca Ipy yJacTHH TBepAoro Tena; 13. OcHOBHOE ypaBHEHHUE
Macconepenauu; 14. luddepennmanbHoe ypaBHEHHE MacCOIIEPEHOCa,;
15. ITogobue B MaccooOMeHHBIX TIporieccax; 16. [Tomydenue kputepruen
nono0us nmpeobpa3oBanreM AndGepeHIHANTBHBIX YpaBHeHNUH; 17.
OcCHOBHBIE TOHATHS H OINIPEAENICHUS Ipoliecca abcopouuu u
azcop6umu; 18. PaBHOBecHs B porieccax abcopOiuu 1 agcopouuu; 19.
Kunetnka B mpouieccax abcopOrmu 1 ancopormm; 20. MatepruanbHbIH U
TEIIOBOH OaJylaHC B mpoleccax abcopouun u agcopoimm; 21.
AbcopOuust 1 ancopOLus B MHOTOKOMITOHEHTHBIX CMecsX; 22.
3akoHOMepHOCTH JiecopOrmu; 23. OCOOCHHOCTH HOHHOTO 00MeHa; 24.
Pereneparust ancopOeHTOB U HOHUTOB; 25. OCHOBHBIC TIOHSTHS U
OIIpeIeNIeHHNs IPOIIECCOB MEPETOHKH U pekTudukanum; 26. PaBHoBecus
B CHUCTEME <CKUIKOCTh-TIapy»; 27. MarepuaabHbIi U TEIJIOBOM OaiaHc B
mporeccax IMeperoHku u pekTudukanum; 28. MonekynsapHas
JucTAus; 29. OCHOBHBIE ONPENEeHUs U TIOHATHUS IIpolecca
JKUIKOCTHOM sKcTpakiuu; 30. PaBHOoBecue B cucTeMe «GKUAKOCTh-
KHUAKOCThY»; 31. MaTepuanbHbIi U TEIUIOBOM OanaHC KHUJIKOCTHOM
skcTpakuuy; 32. Kunetuka xuIKOCTHOM KkcTpakiuy; 33. OCHOBHBIE
CXEeMBI IKCTpaKLun; 34. DKCTparupoBaHue ABYMs paCTBOPUTEISIMY; 35.
Perenepanus sxcTpareHToB; 36. OCHOBHbIE 3aKOHOMEPHOCTH IIpoliecca
pactBopenust; 37. OCHOBHBIE 3aKOHOMEPHOCTH Tporiecca
Kpuctaym3anuy; 38. OCHOBHBIE 3aKOHOMEPHOCTH Ipoliecca
9KCTpaKUUH (BblLenaunBanus); 39. OCHOBHbIE MOHATHS U ONPEIeTICHUS
npouecca cymku; 40. dusndeckas CynHoOCTh npoliecca Cymku; 41.
Kunernuxka cymrku; 42. MarepraibHBIN 1 TEIUIOBOH OanaHce mporecca
cymky; 43. OCHOBHBIE IOHATHS U ONIPEACIICHNS MEMOPaHHBIX
nporieccoB; 44. Knmaccudukariiysi MeMOpPaHHBIX MPOIECCOB; 45.
Pereneparus memOpaH.

KM2

IIpakTuueckue
3aJaHus

OIIK-2.1-31;011K-
2.1-V1;0I1K-2.1-
BI;[IK-1.1-31;[1K-
1.1-Y1;TIK-1.1-
BI;[IK-1.4-31;[1K-
1.4-V1:[IK-1.4-
B1;YK-9.2-31;YK-
9.2-V1

3amgaum At mpakTHdeckux padort: 1. Pacu€r MuHMMansHOTO N
ONTHMAJIBHOTO (hirermMoBoro uncia. 2. Pacuér auamerpa KOIOHHEL. 3.
Pacuét kuHeTHku npolecca MaccoOMeHa U ONpeAeNeHHe YHCa eJUHUIL
nepeHoca. 4. Pacuér kuHeTUYeCKON KpUBOW U OIpe/ieieHue
JIECTBUTEIHLHOTIO YKCIIa TapelokK. 5. Pacy€r runpaBinyeckoro
COIPOTHUBIICHUS KOJIOHHEIL.

5.2. Ilepeyenb paGoT, BHINOJIHSE

MBIX 110 JUCIHUIIJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HasBanne
paboTsI

IIposepsiemble
HUHIUKATOPBI
KOMITETCHITUH

Copaepxanue paboThI

P1

Kypcosoii npoekt

OIIK-2.1-31;0I1K-
2.1-V1;0IIK-2.1-
B1;I1K-1.1-31;I1K-
1.1-V1;IIK-1.1-
B1;I1K-1.4-31;I1K-
1.4-Y1;I1K-1.4-
B1;VK-9.2-31;VK-
9.2-V1

Pacuer nporecca pektudukay OMHApHON cMecU U IPOEKTUPOBAHUE
PEeKTH(HHUKAMOHHOH KOJOHHEI




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

DopMOil IPOMEKYTOUHOH aTTECTALUU 110 JUCLUIUIUHE SIBJISIETCS DK3aMEH.

Hixe npezncraBnen obpaser; OuieTa uist 9K3aMeHa, IPOBOANMOTO B YCTHOW (opme.
MUHMCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM ST POCCUMCKOM ®EJIEPALIMNA
DemepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEKICHNE BEICIIETO 00pa30BaHUs
HAILIIOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTMYECKWI YHUBEPCUTET
«MHUCuC»

HOBOTPOMILIKHIA ®UITHATT

Ka(beapa MaTEMaTUuKU U €CTCCTBO3HAHUA

BUJIET K DK3AMEHY Ne 0

Jucunmnza: «MaccooOMEHHBIE TPOLECCH XUMHYECKON TEXHOIOTHI»
Hampasnenue: 18.03.01 «XuMuueckasi TEXHOJIOTHS

®dopma o0ydeHwsI: OuHas

1) Hacagounsre abcopOepsl. [IpuHIMD nelCTBUS, THITBI, HAIIPABICHUS IPUMEHEHHS.
2) TernuoBoii 6anaHc anmapaTa Ha mpuMepe abcopoepa.

3) Pacu€T ruapaBiarueckoro COpOTUBICHUS KOJIOHHBI

CocTtaBui: K.T.H., JoueHT Kadeapsl MuE J.1. AnekceeB
3aB. kadenpoit MuE A.B. llIpanéna

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

IMTokazaTenu u KpUTEPHU OIICHUBAHKS YK3aMEHA:

— Ha OIICHKY «OTJIMYHOY (5 6ayutoB) — 00yJarOImHiics IEeMOHCTPHPYET BEICOKHH YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CHUCTEMATUYECKOE U IIyOOKOe 3HaHUE y4eOHOT0 MaTe-pruaia, CBOOOIHO BBHIMONHSCT MPAKTUIECKUE 3aJaHHs, CBOOOTHO OIIEPHPYET
3HaHHUSAMH, YMEHH-SIMU, IPUMEHSET UX B CUTYALHSIX [TOBBIIICHHOM CII0KHOCTH.

— Ha OIICHKY «XOpoIIoy (4 6amia) — o0yJaroImuiicss IeMOHCTPHPYET CPEAHUH yPOBEHh OCBOCHHS KOMIICTCHITMI: OCHOBHBIC 3HAHMS,
YMEHUS OCBOEHBI, HO IOITYCKAIOTCS He3HAYHUTEIb-HbIC OIIMOKY, HETOYHOCTH, 3aTPYAHCHHUS TP aHATUTHIECKIX OTIePaIiiX,
HepeHoce 3HAHWIM U YMEHUI Ha HOBBIC, HECTAHJAPTHBIC CUTYALIHH.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayuta) — 00yJaronuiAcs JEMOHCTPHPYET MOPOTOBEIH YPOBEHb OCBOCHUH KOMITCTCHIINIT: B
XO0/i€ KOHTPOJIBHBIX MEPOTIPHATHH JOITYCKAFOTCS OIIHOKH, TIPOSBISICTCS OTCYTCTBHE OTACIBHBIX 3HAHMH, YMCHHUI, HABBIKOB,
00yJaroLuiicsi NCTIBITHIBAET 3HAYUTENbHBIE 3aTPyIHEHHS IIPH OTIEPUPOBAHUN 3HAHUSAMHU M YMEHUSIMU MIPH UX MIE-PEHOCE HAa HOBBIE
CHTYalUH.

— Ha OIICHKY «HEYIOBICTBOPUTEIHHOY (2 Oaria) — 00yJaronuiics JeMOHCTPUPYET 3Ha-Hus He 6osee 20% TeopeTHIECKOro
MaTepHaa, JOITyCKaeT CYIECTBEeHHBIE OIMMMOKY, He MOXKET IT0Ka3aTh HHTEIICKTyaIbHbIC HABBIKM PEIICHHS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HEYIOBIETBOpUTENbHO» (1 6amt) — oOyyaromuiics He MOKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BsCHEHH HH(DOPMAIHH, HE MOXET ITOKAa3aTh HHTEI-JICKTyaJIbHBIC HABBIKH PEIICHUS MPOCTHIX 33/1a4.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarensctBO, O, 371. agpec
JI1.1 | Jlorunos B.C., [Ipumeps! 1 3agauu 1o CII6 JIAHB, 2011,

Kpaiinos A.B.. TEII0Maccoo0MeHy. : YuebHoe

1OxnoB B.E., mocobue.

®deoxrucros /I.B.

JI1.2 | ®ponos B.D., MaccooOMeHHBIE TPOLIECCH CII6 XUMU3 AT, 2011,
Onucrok O.M. XUMHUYECKOH TEXHOJIOTHU:
YuebHoe mocobue.
JI1.3 | B.®. ®ponos Jlextuu mo xypcy "Iponeccs CII6 : Xummzaat, 2008,
1 anmapaThl XHMHYECKON http://biblioclub.ru/index.php?
TEXHOJIOTHH page=book&id=270290
JI1.4 | Pomankos, B.®. MaccooOMeHHBIE TPOLECChI CII6 : Xummsgar, 2011,
®dpoos, O.M. XUMHYECKON TEXHOJIOTHH : http://biblioclub.ru/index.php?
OucioK. yaeOHOe mocoone page=book&id=99360
JI1.5 | O.H. bproxanos, C.H. [TemiomaccooOMeH: yueOHUK NH®PA - M, Briciiee obpa3oBanue,

IlIeBueHKO OakanaBpuat, 2013 T,




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.6 | A.W. Pa3unos, ILII. IIpoueccrl MacconepeHoca ¢ Kazans : KHUTY, 2012, URL:
CyxaHOB y4dacTreM TBepnoi ¢azpi=Mass http://biblioclub.ru/index.php?
transfer processes with a solid page=book&id=259392 (18.11.2015).
phase participation : yaeOHOe
nocobue
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTABUTEIH 3arnaBne bubnmorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 |[IIox pen. JleontseBoii | Teopus TeruromaccooOMeHa: M. n3n. MI'TY um. baymana, 1997,
AN. Y4eOHHK IS BY30B.
JI2.2 | Tenerun A.C. u nip Temnomacconepenoc: YueOHUK M. Mertamnyprus, , 1995,
IUTSL BY30B./
JI2.3 | Beitnckuii B.B., Uzyuenue npouecca Wznarensckuii nentp ®I'6OY BITIO
T'opoxos A.B. MIEPETOHKU C BOJSHBIM ITAPOM: "MI'TVY", 2012,
Meronuyeckue ykazaHus K
nabopatopHoit pabore
JI2.4 | Beiincuii B.B., Ornpeienienue Yncia euHnLL Wznarensckuii nentp ®I'6OY BIIO
T'opoxos A.B. MepeHoca B mporecce "MI'TY", 2012,
pexTudukanuy OMHAPHOH
cMmecu: Meroandeckue
yKa3zaHHUsA K Ja00paTOpHOM
pabote
JI2.5 | Beckor B.C. OO011as XuMHuecKas M.: Akanemknura, 2006 T,
TEXHOJIOTHS: YICOHHK
JI2.6 |Kyrenos AM., T.H. OO1as XuMHu4yecKas M: Akagemknura, 2005 T.,
Bonnapesa, TEXHOJIOTHS: yIeOHHIK
M.I".Bepenrapren
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmnorexa M3narenscTBO, roa, 311. anpec
JI3.1 | Beiickuii B.B., Onpenenenue kodddurmenrta Wznarensckuii nentp 'OY BI1IO
I'opoxos B.B,, pacnpeneneHus npu "MI'TVY", 2010,
Bonomyk T.I'. 9KCTPAKLUU B )KUKKOCTIX:
Meroandeckue yKa3saHus K
nabopaTopHoii paborte
JI3.2 | Beiinckuii B.B., Kuneruka nponecca cymku M3natensckuii nentp ®I'bOY BIIO
T'opoxos A.B. TBEPIBIX MATEPHAJIOB : "MI'TY", 2012,
Meroandeckue yKa3saHus K
nmabopaTopHOit pabore
6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas 3MeKTPOHHAS OMIONHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
1.1 Kommnac 3D V21-22
I1.2 | Solidworks Education Edition
I1.3 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 |Zoom
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |- Odbunmanshelii caiit HoBotpourkoro ¢pummana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrponnas 6ubmroreka HUTY "MUCuC" http://elibrary.misis.ru
n3
WN.4 |- YauBepcurerckas oubmuoTeka onnaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarnieHne




134

VYuebHass  aymuTopHs
JIEKLHIOHHOTO THMA,
3aHATUI

JUTSt 3aHATHH
MPaKTUYECKUX

KomrurekT yueOHOM MeOenu Ha 40 MecT [T o0ydarommxcs,
1 crauuoHapHBIM KOMIBIOTEp JUId IpENoAaBaTels C
BBIXOJIOM B MHTEpHET, IPOEKTOpP, SKPaH Ha LITaTHUBE, JOCKa
ayoutopHass MenoBas, BeO kamepa Logitech, konoHkwH,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
anTuBHupyc Dr.Web.

134

VYuebHass  aymuTopHs
JICKIIMOHHOTO THIIA,
3aHITUI

JUTSt 3aHATHH
MPaKTUYECKUX

KommrekT yueOHOM Mebenn Ha 40 MecT Ut oOydarommxcs,
1 crauumoHapHBI KOMIBIOTEp [UIsl IpenojaBaTens C
BBIXOJIOM B WHTEPHET, NPOCKTOpP, SKpaH Ha LITaTHBE, JOCKa
aymuTtopHas MenoBas, BeO kamepa Logitech, xoxonkw,
nuieHsnonHele  mporpammel MS  Office, MS  Teams,
anTuBupyc Dr.Web.

138

VYuebHass  ayauTopHs
JIEKIIUOHHOTO THIA,
3aHATUI

IS 3aHATHH
MIPAKTUYECKUX

Kommnekr  yueOnoit mebenm Ha 32 Mecra s
o0y4aromxcs, 1  crauMoHapHBII  KOMOBIOTEp  [UIA
TpernojaBaTensi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOP, IKPaH
HAaCTEHHBIH, JOCKa ayauTOpHas MeJoBas, BeO Kamepa,
KOJIOHKHM, IHIeH3HoHHble mporpamMmel MS Office, MS
Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

IMoaroToBka K MpOMEKYTOYHON aTTECTAIMH 110 JUCHUIDIHHE 3aKITI0YaeTCs B U3YYCHHU TEOPETHYSCKOT0 MaTepHalia 1o KOHCIIEKTaM
JICKIMi, HICTOYHUKAM OCHOBHO# U JIOTIOJHUTENILHOMN JIMTEPATYPhI, BKIFOYAst TEMbI CAMOCTOSITENIBHOTO U3YYCHH s, ODHEHTHPYSICh Ha
CIIMCOK KOHTPOJIbHBIX BOIPOCOB [0 COOTBETCTBYIOLIUM TEMaM.
IIpu caMOCTOSITEIFHOM U3yYCHUU MaTepuaia PeKOMEHIYEeTCsI 3aHOCUTh B TETPaib OCHOBHBIC MIOHATHS, TEPMHUHBI, (POPMYIHPOBKU
3aKOHOB, (hOPMYJIbI U ypaBHEHHSI, BBIBOJIBI [0 M3y4aeMoii Teme. V3yueHue nro60ro BOorpoca He00X0 MO MPOBOIUThH HA YPOBHE
CYIIHOCTH, a HE Ha YPOBHE OTEIBHBIX IBIECHUH. DTO CIIOCOOCTBYET OoJiee IyOOKOMY M IIPOYHOMY YCBOCHHIO MaTepHAa.

B ciydae 3aTpyAHeHHUS IPY U3YYCHUH AUCHUILTHHBL CIICAyeT 00palaThCs 3a KOHCYIbTAMEH K MPernoaaBaTento. Bee TeKInOHHbIC
MaTepHaJbl, a TAKKE MpakTHYeCKHe 3aaanus npuBeaeHsl B LMS Canvas mo aapecy kypca https://Ims.misis.ru/enroll/GRFGTT




