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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

TexnoJsiorus riry0okou nepepadorku HedpTr

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
[Tpodums XMMHIYecKas TEXHOJIOTUs IPUPOAHBIX SHEPTOHOCHUTENEH 1 YrIepOJHBIX MaTepHaoB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 12 3ET
YacoB 1o y4eOHOMY IIJIaHy 432 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 4
ayJUTOPHBIC 3aHSITHS 48 3ader 3 .
3a4er ¢ OleHKOit 4
caMoCTOsITeNbHAs paboTa 367
KypcoBas padota 4
4acoB Ha KOHTPOJIb 17

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 KypcaM

Kypc 3 4

Bup 3ansaTuii v | P | vio | pn Hroro
Jlexnuu 6 6 12 |12 |18 |18
IIpakTuyeckue 10 (10 |20 [20 |30 |30
B tom uuncne uHT. 6 6 18 |18 |24 |24
HUroro ayn. 16 |16 |32 |32 |48 |48
KonrakTHas pabora 16 |16 |32 |32 |48 |48
Cawm. pabora 88 |88 1279 (279 |367 |367
Yacel Ha KOHTPOIIb 4 4 13 (13 |17 |17
Uroro 108 | 108 | 324 | 324 | 432 (432




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
TexHos10rus ri1y00xoii nepepadoTku HepTH

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
texHonoruueckui yausepcuter « MUCHUCy» no nanpasnenuro noAarotosku 18.03.01 Xumudeckas texHosorus (Iprukas ot
02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

18.03.01 Xumuueckas texnonorus, 18.03.01 22 XumTexuonorus_IIplIOuYM_3ao4.plx Xumudeckasi TEXHOIOTHS MPUPOTHBIX
SHEPrOHOCUTEIIEH U YIIEPOJHBIX MATEPUANIOB, YTBEPAKIEHHOr0 YueHbM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase
cootserctByromeii OITIOIT BO 30.11.2021, nmpotokon Ne 35

YrBepxaena B coctase OITOIT BO:

18.03.01 Xumuueckast TEXHOJIOIHs, XMMUYECKasi TEXHOJIOTUS IPUPOJHBIX SHEPIOHOCUTENEH U YIIIEPOAHBIX MATEPUAIIOB,
yIBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MUCuC" 30.11.2021, nporoxon Ne 35

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

[Iporoxon ot 24.06.2021 ., Nel 1

PykoBomutenb noapasnencuus K.¢-M.H. qoteHt J[.A.T'roatep



1. HEJIX OCBOEHUA

1.1 |* Hay4uTb OCHOBHBIM IIPUHIUIIAM PACU€Ta U NPOCKTUPOBAHUS TEXHOJIOTUU

1.2 | mepepaboOTKH Ta30B, TA30KOHIEHCATOB U HE(DTH;

1.3 HAay4UTb IPUHIUIIAM OINITUMHU3AINHU TCXHOJIOTMYCCKUX ITPOILECCOB

1.4 | ZEHCTBYIONINX W IPOSKTHPYEMBIX MPEANPUATHI HeTenepepaboTKu 1 HEQTEXUMUH,

1.5 | B TOM YHCJI€ C HCIIOIb30BAHHEM METOJO0B MAaTEMATHYCCKOT'O MOACIMPOBAHUA;

1.6 | * IpUBUTH HABBIKY HCIOIb30BAHUS 3HAHUM, NOTYyIEHHBIX 10

1.7 | obmeo6pa3oBaTeIbHBIM U CHEUATBHBIM JUCHUILIHHAM, TIPH pa3paboTKe u

1.8 | mpoeKTHPOBaHNY TEXHOIOTHH ITOJITOTOBKH M IEPEPAOOTKH YIIEBOJOPOIHOTO CHIPhS;

1.9 | « BEIpaboTaTh YMEHHE MPOTHO3UPOBATH XapaKTep, CBOMCTBA U 00IACTh

1.10 | mprMeHEeHNS TOTyYaeMbIX IIPOAYKTOB NepepaboTKH He(YTSTHOTO M Ta30BOTO CHIPHS.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

biok OII: b1.B.JIB.02

2.1 TpeboBaHus K HpEI[Ba[PPITeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npealIecTByoIIee:

221 [ToaroToBka K mpoLeaype 3alMThl U 3aIUTa BBITYCKHONW KBaTH()UKATHOHHON paboThI

2.2.2 |IIpenauruioMHast IPaKTHUKa LISl BHITIOJIHCHUS BBITYCKHOM KBATU(DHUKAIIMOHHON pabOThI

2.2.3 | CucteMsl ynpaBieHUs] XUMHKO-TEXHOJIOTHUYECKUMH POIIeCCaMU

2.2.4 | OU3UKO-XUMHUUYECKHE OCHOBHI HE(TIHBIX AUCIEPCHBIX CHCTEM

2.2.5 | XuMuueckue peakTopsI

3. PE3YJIbTATBI OB YYEHMUA 11O TMCIUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

IIK-4: Cnioco6eH npoBepATh TEXHUYECKOE COCTOSIHNE, OPTAaHM30BbIBATH NPOPUIAKTHYECKHE OCMOTPHI U TEKYIIUH PEMOHT
o0opynoBaHus, FOTOBUThL 000PY10BAHHE K PEMOHTY, OCBOMTh IKCILIyaTallii0 BHOBL BBOJUMOI0 000pyA0BaHHsA

3HaTb:

ITK-4-31 ocHOBHBIE TEXHOJIOTHH TIepepadboTKH HePTH

ITK-3: Cnioco0eH ocyLecTBIATh TEXHOJIOTHYECKHIl Mpouece B COOTBETCTBHH € PErVIAMEHTOM, HCI0JIb30BaTh CHCTEMbI
ABTOMATH3UPOBAHHOIO YIPABJICHHS NPOU3BOCTBEHHBIM NPOLECCOM

3HaTb:

I1K-3-31 ocHOBHEIE BHIBI IPOAYKINH He(TenepepadaTHIBAIONMIET0 MPEITPHUATHS

MIK-4: CnocodeH MPOBEPATH TEXHUYECKOE COCTOSAHHE, OPraHU30BbIBATH npoqm.naKaneclcne OCMOTPLI TeKylllI/lﬁ PEMOHT
o60pyz[03aﬂml, TrOTOBUTH 060pyz[013a}me K PEMOHTY, OCBOUTH IKCILIyaTallMl0 BHOBbL BBOAUMOI'0 060pyuonalﬂm

YMmerb:

[IK-4-Y'1 paccunTsIBaTh OCHOBHBIE TIPOIIECCH HeTEnepepaboTKu

IK-3: CniocoGeH ocyliecTBIAATH TEXHOJIOTHYECKHIT MPOIecC B COOTBETCTBUH C PErJIaMEeHTOM, HCI0JIb30BATH CHCTEMbI
aBTOMATH3NPOBAHHOIO YIPABJIEHUS MPOU3BOICTBEHHBIM MPOILECCOM

YMmerb:

IIK-3-¥1 oLeHUTh KauecTBO MPOAYKTOB HeTerepepabOTKH Ha OCHOBE MTOKa3aTesell KauyecTa

IK-4: Cnioco6eH npoBepATh TEXHHYECKOE COCTOSIHNE, OPTAHM30BBIBATH NPOPUIAKTHYECKHE OCMOTPHI U TEKYIIUH PEMOHT
000py10BaHUsl, TOTOBUTH 000PY10BaHME K PEMOHTY, 0CBOMTH IKCILIyaTALIMI0O BHOBb BBOAMMOI0 000PYy10BaHUS

Baagers:

[IK-4-B1 HaBbIKaMU YTEHUS TCXHOJIOTHYECKUX CXEM

IIK-3: CniocofeH ocylecTBIATH TEXHOJIOTHYECKH I MPoLece B COOTBETCTBHM C PerJIaMEeHTOM, HCII0Ib30BATh CHCTEMbI
aBTOMATH3HPOBAHHOIO YIPABJIEHHUS IPOU3BOJACTBEHHBIM MPOLIECCOM

Baanernb:

ITK-3-B1 HaBBIKaMH ONEPUPOBAHMS TEXHOJIIOTHYECKUMH ITapaMeTpaMH epepadoTku HeTH




4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pasnea 1. CoBpemenHoe
COCTOsIHUE TOILIMBHO -
HEPreTH4eCcKOro
KOMILIeKca B MHpe.
CoBpemMeHHBIE
NpeACTABJIEHUS O
NPOUCXO0KIEHUHU FOPIOYMX
HCKOMAaeMbIX.

1.1 I'eorpacus MecToposkaeHuH 3 2 JI1.5712.1
U 3amachl TOPIOYUX JI2.2J13.1
HCKOMAEMbIX B MHUPE. JI3.2
MpupoBoe pa3BuTue 019233
TOIUIMBHOMN
MIPOMBIIITIEHHOCTH. OCHOBBI
OMO- U TEOXVMUU TOPIOTHUX
nckonaembix. OCHOBHBIE
10JIO’KEHUSI COBPEMEHHOM
OpPraHUYECKOH TeopUn
TIPOUCXOIKTCHUS
Hedru. /Jlex/

1.2 CaMocTosTeNnbHOE H3yUYerHre 3 10 J1.1
Matepuana B LMS JI1.4J12.2J13.
Canvas:3Ha4eHue roprouux 2
HCKOMAaeMbIX B MHPOBOH 213233
skoHomuke /Cp/

1.3 CamocTosATeNnbHOE U3y4YeTHHE 3 7 JI1.2J12.2J13.
Matepuaia B LMS 2
Canvas:luHamMuKa 10OBIYH 212233
Hedtu B mupe /Cp/

1.4 CaMocTosTeNbHOE U3yUYerHue 3 8 JI1.2
Matepuana B LMS JI1.4J12.2J13.
Canvas:ToriBHO- 2
SHepreTHYecKuii 6amaHc B 212233
ctpanax mupa /Cp/

1.5 CamocToATeNnbHOE U3y4YeTHHE 3 4 J1.3
Matepuana B LMS JI1.4J12.2J13.
Canvas:Kpartkue cBeeHUs 0 2
IeO0JIOTHH, JOOBIYH 1 215253
TPaHCHIOPTUPOBKE HEDTH U
raza /Cp/

1.6 CaMocTosTeNnbHOE U3yIerHre 3 6 [IK-3-B1 IIK-4 2.1
Matepuana B LMS -31 TIK-3-V1 JI2.2J13.1
Canvas:Pa3utue HeQTIHOM [TK-3-31 TIK-4- JI3.2
MIPOMBIIIJIEHHOCTH B V1IIK-4-B1 21922 33
Poccun /Cp/

1.7 CaMocTosTeNnbHOE U3yUYerHue 3 3 [K-3-B1 [IK-4 | JI1.1 JI1.2
Matepuana B LMS -31 1IK-3-Y1 | JI1.4J12.2J13.
Canvas:Pa3Burue TIK-3-31 IIK-4- 2
HedrenepepabaThIBaroIeH V1I1IK-4-Bl 213233
npombiiienHoctd /Cp/

1.8 CaMocToATeNbHOE U3y4eTHHE 3 3 ITIK-3-B1 [1IK-4 JI2.1J13.2
Matepuaia B LMS -31 [IK-3-V1 2132053
Canvas:CoBpeMeHHBIE [K-3-31 IIK-4-

TEOPHUH O MPOUCXOKICHUU V1 IIK-4-B1

HedT /Cp/

Pasgen 2. OCHOBBI XUMHH
HedTn. Knaccndpuxanus n
TOBapHasi XapaKTepUCTUKA
HedTenpoayKTOB.




2.1 DneMeHTHBIH U 2 J2.1
(paKIMOHHBIH cocTaB HEPTH. J12.2J13.2
OCHOBHBIE HallPaBJIECHUS 0109233
nepepaboTKu HedTel U
ra30BbIX
koHJeHcaToB. Kitaccnpukanu
ST TOBapPHBIX
HedrenpoxykToB. OCHOBBI
XMMMOTOJIOTHHA MOTOPHBIX
TOIUIMB M CMa30YHBIX MAaced.

OKCIUTyaTaIl[MOHHBIE
TpeOOBaHUs K HEKOTOPBIM
HETOIUTHBHBIM
npoxaykTam. /JIex/

2.2 CamocToATeNbHOE U3y4YEeTHHE 3 J.1
Matepuaia B LMS JI1.4J12.2J13.
Canvas: XuMHYeCKUH COCTaB 1J13.2
U pacIpesielieHUe IPYIIOBbIX 0102233
YITICBOXOPOTHBIX
KOMITOHEHTOB T10 (PpaKLusIM
HedT /Cp/

2.3 CamocToATenbHOE U3yYeTHIE 4 JI1.1
Matepuaia B LMS JI1.4J12.2J13.
Canvas:I'erepoaTomHbie 2
coenunenus Heptu /Cp/ 212233

2.4 CMmonucTo-ac(haTbTeHOBBIC 2 JI1.1
BEIIECTBA B HEPTHU U JI1.4J12.2J13.
Hedrenpoaykrax /IIp/ 2

313233

2.5 CamMocToATeNbHOE U3y4YeTHHE 10 J1.2
Matepuana B LMS JI1.4J12.2J13.
Canvas:OcHOBHBIE 2
(busnveckue cBoicTBa 213253
HedTel u
HedrenpomykToB /Cp/

2.6 Xumuueckas knaccuuranus 2 JI1.2J12.2J13.
Hedreii /Jex/ 2

313233

2.7 CaMoCTOATENIbHOE U3YUETHUE 6 JI1.3J12.2J13.
Marepuana B LMS 2
Canvas: TexHonoruueckas 212233
knaccugukays Hedrei /Cp/

2.8 CamocTosATenbHOE U3yYerHIe 6 JI1.1
Matepuana B LMS JI1.4J12.2J13.
Canvas:Knaccuduxanus 1J13.2
MPOLIECCOB 215253
HedrenepepaboTku /Cp/

2.9 XHUMMOTOJIOTHYECKHE 2 JI1.1J13.2
TpeOOBaHUs U MapKu 013233
MOTOpHBIX TOTUTHB /T1p/

2.10 | CamocrosiTenbHOE U3yYeTrHUe 4 JI1.2
Matepuana B LMS JI1.4J13.2
Canvas:TpeboBaHus K 213233
Ka4eCTBY SHEPTeTHICCKIX
TOIUTHB U X Mapku /Cp/

2.11 | CamocTosTenbHOE U3yUYETHHE 4 JI2.1J13.2
Mmarepuana B LMS 213233
Canvas: XMIMMOTOJIOTHYECKHE
TpeboBaHUs K HEYTIHBIM
macinam /Cp/

2.12  |IlpaBuna oxpaHsl TpyJa u 1 JI1.1J13.2
Ge3omacHocTU NpH padoTte B 212233

nabopatopuu /TIp/




2.13 | OmpeneneHue rpynmnoBoro 5 1.2
YIJIEBOJOPOJTHOTO COCTaBa JI1.4J13.1
OCH3MHOB MPSIMOW MEPETOHKH JI3.2
1 TEPMUIECKOTO 212233
kpekunra /IIp/

2.14 | CamocTosiTeIbHOE H3yUETHHE 4 J1.2
Matepuana B LMS JI1.4J13.2
Canvas:Onpenenenue 2132033
(huznvecKux CBOUCTB
YIJIEBOIOPOIHBIX Ta30B /Cp/

2.15 | CamocrosiTensHOE U3yYeTrHUE 6 IIK-3-B1 [1IK-4 JI2.1J13.2
Matepuaia B LMS -31 [IK-3-V1 212233
Canvas:3y4yenue peakunit TIK-3-31 IIK-4-
MIPEBPALICHUS V1IIK-4-Bl
YITIEBOIOPOIOB B X
cmecsx /Cp/

2.16 /3auét/ 4 [IK-3-B1 IIK-4 J3.2

-31 TIK-3-V1
ITK-3-31 IIK-4-
V1 IK-4-B1
Pasnea 3. Texnosnoruueckue
OCHOBBI IEPBHYHOI
nepepadoTku HedTH

3.1 CamocToATenbHOE U3y4erHIe 6 3 P1
Matepuana B LMS JI1.4J12.2J13.
Canvas: TeopeTnueckue 1J13.2
OCHOBBI IPOIIECCOB 215253
neperonku Hedtu /Cp/

3.2 CamocToATeNbHOE U3y4YETHHE 2 J12.1
Mmarepuana B LMS J12.2713.2
Canvas:CoBpeMeHHbIC 213253
MPOMBIIIIJICHHBIE YCTAaHOBKU
HEeperoHKH He(hTH U
razoB /Cp/

33 CaMocTosATeNbHOE U3y4YeTHHE 12 JI1.4J12.1
Matepuaia B LMS J12.2J13.2
Canvas: ®pakIMOHUPOBAHUE 012233
YITICBOIOPOAHBIX T'a30B
HedrenepepabOTKH.

Crabunu3anys 1 BTOpUIHAs
neperonka 6exsusa. /Cp/

34 CamocTosTenbHOE H3yUeTHHE 10 [K-3-B1 [IK-3 | JI1.1J12.2J13.
Matepuana B LMS -V1IIK-3-31 2
Canvas: Tumnst [1K-4-31 TIK-4- 2132053
IIPOMBIIJIEHHBIX YCTAHOBOK V1IIK-4-Bl
HeperoHKu HehTH U
HedTenpoaykToB /Cp/

35 CamocTosATenbHOE U3y4erHIe 6 [IK-3-B1 [1IK-4 JI1.1
Matepuaia B LMS -31 TIK-3-Y1 | JI1.4J12.2J13.
Canvas:Onpenenenue T1K-3-31 I1K-4- 2
(hU3MIECKUX CBOWCTB V1 IIK-4-B1 213253
FOPIOYUX YHEPrOHOCUTEINEH
HedTsHOTO psina /Cp/

Pa3nen 4. TeopeTuueckue
OCHOBBI IPOU3BOJCTBA
CMa304HBIX Maces

4.1 Teopernueckue OCHOBBI 2 JIT.1J12.2J13.
9KCTPaKIMOHHBIX IIPOLIECCOB. 1J13.2
CeseKTUBHAs OUHCTKA 212233

MAacCIISTHBIX QpaKiwii u
neachanbTH3aTOB.
AOGCOpOIIOHHAs OYUCTKA
Mmacert. /Jlex/




4.2 CamocTosTenbHOe H3yUeTHHE 2 J1.1
Matepuaia B LMS JI1.4J12.2J13.
Canvas:KCTpaKLIMOHHbBIE 2
MIPOIECCHI OUYNCTKH 212233
Mmacna /Cp/

43 [TponanoBas 2 J1.2
neachanpTu3anus JI1.4J12.2J13.
rynpona /IIp/ 2

213233

4.4 OuncTKa MaCISIHBIX 4 JI1.3
JTUCTUJISITOB U JI1.4J12.2J13.
neachaabTH3aTOB 2
n30MpaTeIbHBIMU 212233
(CeneKTUBHBIMU)
pactBoputensmu /IIp/

4.5 CamocToATeNnbHOE U3y4YETHHE 2 JI1.3J12.2J13.
Marepuana B LMS 2
Canvas: TexHonoruueckue 212233
CXEMBI CEJICKTHBHOW OYNCTKH
macen /Cp/

4.6 Henapaduauzanms 2 JI1.4J12.1
padunaToB J12.2J13.2
kpuctau3anmeii /I1p/ 212233

4.7 CamocToATenbHOE U3y4erHIe 6 JI1.4J12.1
Matepuana B LMS JI2.2J13.2
Canvas:Jlenapaduauzanus 212233
padunartos /Cp/

4.8 CamMocToATeNnbHOE U3y4YeTHHE 2 JI1.4J12.1
Matepuana B LMS JI2.2713.1
Canvas:PasnoBuaHoctu JI3.2
MPOLIECCOB 215253
nerapaguHU3aH
9KCTPaKTHOI
KkpucTammusanueit /Cp/

4.9 CaMocTosATeNbHOE U3y4YeTHHE 2 J2.1
Matepuaia B LMS J12.2J13.2
Canvas:KuciotHas ouyncTka 213233
macen /Cp/

4.10 |llecomuTtHas 2 JI1.4J12.1
nernapaguHA3AIHS JI2.2J13.2
macen /IIp/ 313233

4.11 CamocToATeNnbHOE U3y4YerHHE 2 TIK-3-Y1 IIK-3 JI2.1
Matepuaia B LMS -B1 TIK-3-31 JI2.2J13.2
Canvas:KapbamuaHas [1K-4-31 TIK-4- 213253
nerapaguHA3AIH V1IIK-4-B1
macen /Cp/

4.12 | CamocTosITETBHOE U3YyUETHHE 10 [K-3-Y1 IIK-3 J2.1
Matepuana B LMS -B1 TIK-3-31 JI2.2J13.2
Canvas:MukpoOunosormaecka [1K-4-31 TIK-4- 2132053
g genapaduHU3AIHS V1I1IK-4-Bl
macen /Cp/

Pazgen 5. Tepmuueckas
nepepadoTrka HeTAHOIO
ChIpbS

5.1 Bunpl v HazHaueHue 2 JI1.4J12.1
TEPMHYECKUX MPOLIECCOB. JI2.2J13.1
TepMoarHaMUUECKHE OCHOBBI J3.2
TEPMUUECKUX IPEBPAIICHUH 012233

YI1€Bo0pOo10B.MexaHusm
TEPMUUYECKUX pEeaKInii
HEe(TIHOTO CHIPBS.
HedopmanpHas knHETHKA
LEMHBIX PeaKIui
nrponu3a. /Jlex/




52 CamocTosTenbHOe H3yUeTHHE 2 2.1
Matepuaia B LMS JI2.2J13.2
Canvas:I"'azoda3nbrit 213253
TEPMOJTU3
Hedrenpoaykros /Cp/

53 CaMocTosTeNnbHOE U3yUYerHue 2 J2.1
Marepuana B LMS JI2.2J13.2
Canvas: X Kunkodazusrit 313233
TEepPMOJIN3 HePTIHBIX
ocratkos /Cp/

5.4 CamMocTosATeNnbHOE U3y4YeTHHE 12 JIT.1J12.2J13.
Matepuana B LMS 2
Canvas: TepMonecTpyKTHBHEI 213233
e npoueccol. Biasaue
Ka4yecTBa ChIPhS U
TEXHOJIOTHUECKUX
rapaMeTpoB Ha MPOTEKaHUE
poliecca TepMoJIn3a
HEPTSIHBIX OCTATKOB.

TepMuyeckuil KpeKUHr
JTUCTHIUIATHOTO ChIpbst. /Cp/

5.5 CaMocTosATeNbHOE U3y4eTHHE 2 JI2.1
Matepuana B LMS JI2.2J13.2
Canvas: Tepmuaeckuit 2103233
KPEKHHT TUCTUIUIITHOTO
ceipbst /Cp/

5.6 CamocToATenbHOE H3y4eTHIE 2 JIT.1J12.2J13.
Marepuana B LMS 2
Canvas:YcTaHoBKa 212233
3aMe/JIEHHOTO
kokcoBanus /Cp/

5.7 CamocToATeNnbHOE U3y4YerHHE 2 JI1.2J12.2J13.
Matepuaia B LMS 1J13.2
Canvas:ITony4yenue 213253
HePTSIHBIX TIeKOoB /Cp/

5.8 [Ipon3BOACTBO TEXHUYECKOTO 2 JI1.3J12.2J13.
yrnepoaa /Tlp/ 2

2102233

5.9 ITpon3BoaCTBO HEDTIHBIX 2 IIK-3-Y1 IIK-3 JI2.1

outymos /TIp/ -B1 IIK-3-31 JI2.2J13.2
[IK-4-31 [IK-4- | 3212233

V1IIK-4-B1
5.10 | CamocrosTenpHOE U3ydeTHUE 2 TIK-3-V1 TIK-3 | JI1.1J12.2J13.

Matepuaia B LMS -B1 TIK-3-31 2

Canvas:TepMOKOHTaKTHOE [IK-4-31 TIK-4- | 313233

kokcoBanue /Cp/ V1 IIK-4-Bl

Pa3gen 6. Texnosiorust

KATAJINTHYECKHX

reTepoTUTHYECKHX

MPOLEecCOB NMepepadoTKu

HepTH. Texnosorus

KATATUTHYECKHX

TOMOJIUTHYECKUX

TPOIECCOB NMepepadoTKu

HeTH

6.1 DHepreTuka u XuMu4eckas 2 TIK-3-Y1 IIK-3 JI2.1
npupoja karanusa. Kunerrnka -B1 IIK-3-31 JI2.2J13.2
reTepPOreHHBIX [TK-4-31 TTIK-4- 213253
KaTaJUTHYECKUX PEaKIUil. V1 IIK-4-B1
ITapoBast katanuTHuecKas
KOHBEpCHS yrIeBOAOPOAOB
HedtH. /Jex/

6.2 CamMocToATeNnbHOE U3y4YeTHHE 10 JIT.1J12.2J13.
mateprana B LMS 2
Canvas:Kartanutnyeckuit 212233

kpekuHr /Cp/




6.3

CamocTosTenbHOe H3yUeTHHE
Matepuana B LMS
Canvas:OCHOBBI yIIpaBJIE€HUS
MPOLECCOM KaTATUTHIECKOTO
kpekunra /Cp/

10

JI1.2J12.2J13.
2
01030233

6.4

CamocTosITenbHOE U3y4eTHHE
Matepuana B LMS
Canvas:Cunres
BBICOKOOKTaHOBBIX
KOMIIOHEHTOB OCH3MHOB 13
ra30B KaTAJIATHYECKOTO
kpekunra /Cp/

20

JI1.3J12.2J13.
1J13.2
0102393

6.5

CamocTosTenbHOE H3yUeTHHE
Matepuana B LMS
Canvas:ITponecc Knayca /Cp/

10

JI2.1J13.2
013233

6.6

CaMOCTOSTENIbHOE U3y4YErHUe
Marepuana B LMS
Canvas:OxuciuTenbHas
JIeMepKaTaHU3aIHs Ta30B U
OEH3MHO-KEPOCHHOBBIX
¢paxmmii /Cp/

15

JI1.1J13.2
012233

6.7

CaMocTosTeNnbHOE U3yUYerHue
Matepuana B LMS
Canvas:ITpousBoacTso
BOJIOpOJIa ra3uuKaIen
TBEPABIX HEPTIHBIX
ocrtatkoB /Cp/

10

MK-3-¥1 IIK-3
-B1 IIK-3-31
T1K-4-31 IIK-4-
V1I1IK-4-Bl

JI1.2J13.2
0103233

Pazpnen 7.
I'mapoxaranuruyeckue
npouecchl nepepadoTku
He()TAHOTIO ChIPbS

7.1

Knaccugukanus n
Ha3HaYeHHETruIPOKaATAINTHYE
ckux mporieccoB. [Iponeccsr
KaTaJIUTHIECKOTO
pudopmunra /Jlex/

J2.1
JI2.2J13.2
013233

72

CaMOCTOATENBHOE U3yUYErHUE
Matepuaia B LMS
Canvas:ITpoMsbIlineHHbIE
YCTaHOBKH KaTAIUTHIECKOTO
pudopmunra /Cp/

12

JI1.2J12.2J13.
2
0103233

7.3

Karanutuueckas
M30MepHU3alys IIeHTaH-
reKCaHOBOI (hpakIn
6er3uHOB. Karanntuyeckas
T'HAPOTCHU3AINS B
nporeccax 001aropakuBaHus
HedTsIHOTO
chIpbs. I HApOKpeKUHT
HEPTSIHOTO
ceIpbs.Hekaramntuaeckue
THAPOTEPMUIECKIE
Mpo1ecChl IepepaboTKH
TSDKETIBIX HETSHBIX
ocratkoB. /JIex/

JI1.3J12.2J13.
1J13.2
01030233

7.4

CaMOCTOATENBHOE U3yUYErHUE
Matepuaia B LMS
Canvas:IIpoueccer
THAPOOOIIarOpasKMBAHHS
HedTsaHbIX ocTaTKOB /Cp/

JI1.1J12.2J13.
2
0103233

7.5

CamocTosTenbHOe H3ydeTHHE
Matepuana B LMS
Canvas:I'napokpekusr
6en3uHOBEBIX (pakuuii /Cp/

JI1.3J12.2J13.
2
01030233




7.6 CeneKkTUBHBIN 4 2 JI2.1

ruapokpekunr /TIp/ J12.2J13.2
313233

7.7 CamocToATeNnbHOE U3y4YETHHE 4 6 JIT.1J12.2J13.
Martepuana B LMS 2
Canvas:I'uapomeapomMaTu3arg 215253
1Sl KEPOCUHOBBIX
dpaxmmii /Cp/

7.8 CaMocTosTeNbHOE U3yIerHIe 4 10 JI1.2J12.2J13.
Matepuaia B LMS 2
Canvas:Jlerkuii 2102233
THIIPOKPEKUHT BaKyyMHOT'O
razoins /Cp/

7.9 CaMocTosTeNnbHOE H3yUYerHre 4 10 JI1.3J12.2J13.
Matepuana B LMS 2
Canvas:I'napokpexuHr 213253
BakyyMmHoro guctmmuiita /Cp/

7.10 | CamMocCTOSITENBHOE U3yUErHUE 4 15 [K-3-Y1 IIK-3 J2.1
Matepuana B LMS -B1 TIK-3-31 JI2.2J13.2
Canvas:I'napokpekuHr [1K-4-31 TIK-4- 2192 33
BBICOKOBSI3KOI'0 MACJITHOT'O V1 IIK-4-B1
coipbst /Cp/

7.11 | CamocrosiTerbHOE U3ydeTHUE 4 10 TK-3-V1 TIK-3 | JI1.1J12.2J13.
Marepuaia B LMS -B1 I1K-3-31 2
Canvas:I'napoKpekuHr TIK-4-31 TIK-4- 2122 323
0CTaTOYHOTO ChIphs /Cp/ V1 IIK-4-B1
Pasnen 8. CoBpemenHoe
COCTOSIHUE H AKTYyaJIbHbIE
npoodemMbl
He(TenepepadoTKu

8.1 XapakTepucTHKa U 4 2 J12.1
knaccupukarus HIT3. JI2.2J13.2
ITpuHIUIBI IPOEKTUPOBAHUS 0102233
HIT3. Ipununs! yrayoneHns
nepepaboTku HehTH. /JIek/

8.2 CaMocCTOATENbHOE U3y4YETHHE 4 13 JI1.3J12.2J13.
Matepuaia B LMS 1J13.2
Canvas:ITpoGmemst 213233
9KOJIOTU3AIAU TEXHOJIOTHH B
nepepadoTke HepTH /Cp/

83 CamocToATenbHOE H3y4eTrHIE 4 14 JI2.1
Matepuana B LMS JI2.2J13.2
Canvas:CoBpeMeHHbIE 212233
TEHJCHINN B
HedTenepepabaTriBarome
cdepe Poccun /Cp/

8.4 CaMocTosTeNnbHOE U3yUYerHre 4 15 JI1.1J12.2J13.
Matepuana B LMS 2
Canvas: AtmocdepHo- 2132053
BaKyyMHasl [IeperoHKa
uvedtu /Cp/

8.5 AHanu3 KkadecTBa (ppaxiui 4 2 JI1.2J12.2J13.
OCH3MHA U PEaKTUBHOTO 2
tormnusa /I1p/ 313233

8.6 AHanu3z kadectBa (ppaxiuii 4 2 MK-3-V1 IIK-3 | JI1.3J12.2J13.
nmu3enpHoro Tortusa /I1p/ -B1 TIK-3-31 1J13.2

IMK-4-31 [IK-4- | 313233
V1 IK-4-Bl
8.7 /Ox3amen/ 4 13 [K-3-Y1 IIK-3 J3.2 KMI1
-B1 IIK-3-31
I1K-4-31 TIK-4-
V1 IK-4-Bl

5. ®OHJ OHEHOYHbIX MATEPHUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Kon KonTponsHoe
UHUKATOPbI Bormpocsl 11 IoAroToBKH
KM MEpOIpUsITHE .
KOMITCTEHIIH
KM1 Bormpocsr k [TK-4-31;11K-4- T'unoressl mpoucxoxaecHus HeTr. KOMIOHEHTHBIN COCTaB HEPTH U
9K3aMEHYy V1;IIK-4-B1 JIPYTHX YIJII€BOLOPOIHBIX CUCTEM IPUPOJHOTO U TEXHOTEHHOTO

npoucxoxaeHust Kncinoponconepxxamniue coennHenns Hehtu. Brusiane
KHCJIOPOACOEPKALINX COeTUHEHUI He(TH Ha CBOMCTBA
He(TenpoxykToB. Kak BIMSIOT HU3KHE TeMIIepaTyphl Ha HeTIHOE
celpbE? Jleronanus. OKTaHOBOE U LIETAaHOBOE YUCI0. UTo Takoe
OTHOCHTENbHAS II0THOCT Heptu? HedTh Kak aucmepcHas cuctema.
IIpuunnbl 1 ncTouHUKH 00pa3oBaHus yacTuil B HedTu. Kinaccupukanus
HEe(TIHBIX TUCIIEPCHBIX CHCTEM Ha OCHOBE KIIACCHYECKUX IIPH3HAKOB
JIICTIEPCHOTO COCTOSIHUSL: TI0 CTETIEHH AUCIIEPCHOCTH, arperaTHOMY
COCTOSIHUIO TUCIIEPCHOM (ha3bl U TUCTIEPCHOHHOMN CPEIbl U XapaKTepy
MOJICKY/IAPHBIX B3aUMOJCHCTBHI Ha rpaHulle paszena ¢as. [louemy
MOJIEKYISIpHAs Macca HeTH WM HePTEIPOIYKTOB — yCpeTHEHHAS
BenmunHa? [IpuBenuTe ypaBHEHUS peakiuii, HEOOXOAUMBIX JUIS
IpeBpalleHuii: a) TekcaH — OeH301 — IuKIorekcan Kak cBs3aHbl
JMHAMAYecKast 1 KHHeMaTH4IecKast BA3KOCTH xuakocTr? Kak 3aBucut
BA3KOCTb YIUIEBOJOPOAA OT €ro MOJIEKYILIpHOM Macchl? Kakoil kiacce
YIJIEBOJOPOIOB HEYTH MMeeT HAaUMEHBIIYIO (HAaHOOBIIYIO) BSI3KOCTh?
MoO>KHO JT IPEACTaBUTh XUMUUYECKUMH YPaBHEHUAMH IPOLIECCHI
MIPONCXOIAIINE: ) IPH TIeperonke HeTr; 0) IpH KpeKHHTe HePTH.
Jaiite 060cHOBaHHBIH OTBET. UeM OTINYaeTcst KPEeKUHT OT MUpPOoJH3a?
Yro Takoe KaTamuTHYECKHH pruopMHuHT? MeToab! pa3eeHns
MHOTOKOMITOHEHTHBIX HE(TSHBIX CHCTEM M UCCIICAOBaHUS HEQTH 1
HedTenpoxykToB; [ KAKUX TEXHOJIOTHIECKUX IIPOIIECCOB
HEOOXOIUMO 3HATh 3HAUEHHE CPEHEH MOJIEKYIISIPHOM Macchl?
OKTaHOBOE M LIETAaHOBOE YUCIIO. MIX 3aBUCHMOCTB OT
CTPOEYTJICBOAOPOIOB. METOIbI ONIpeaeneH s

5.2. Ilepeyenb paGoT, BHINOJIHSE

MbIX no AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue IIposepsiemble
paboTs! paboTe! HHIMKATOPBL Copeprxanue paboTbI
KOMIIETEeHLU I
P1 Kypcosas pabora I1K-4-31;11K-4- Tema kypcoBoif paboTsl "Pac4éT 0CHOBHBIX IPOIECCOB
Y1;IIK-4-B1 KaTaJUTHYECKOT0 KPEKHHra BAaKyyMHOTO ra3zoiia”. 3aganue s

BBITTOJTHEHUST KypcOBOH paboThl (1o BapuanTam): [Tommexar
ompexnenennto: 1) MarepuanbHaslii 6ananc peakropa [-43-107; 2)
O0BEM Bo3IyXa, MOJABAEMOT0 Ha CXKUTaHME KOKca, 00pa3yromierocs Ha
MIOBEPXHOCTH KaTajn3aTopa (IpoLecc pereHepalun Karaiauzaropa); 3)
TermoBoii 6ananc perenepatopa; 4) MaTtepuanbHbIi OanaHC
pereneparopa; 5) TemnoBoii 6ananc peaktopa; 6) Pacuér ckopoctu
BO3/1yXa B perenepatope; 7) Pacuér ocHOBHOTO pa3mepa pereHeparTopa;
8) Pacuét ocHOBHOTO pa3Mepa peakTopa McxomHple JaHHbIE I
BBIIIOJTHEHUS paboTHI IpezicTaBieHsl B 11.2. 1 Tema KypcoBoif paboThL:
Pac4€t 0cHOBHBIX MPOLECCOB KATATUTUYECKOTO KPEKHHI'a BAKYyMHOT'O
ra3oiis 2. Ucxonuble naHuble: VicxoHble TaHHbIE U1 pacueTa: —
BpeMsI paboThI yCTaHOBKH Tp = 340 mHEH; — KpaTHOCTH IIUPKYIIAIIA
katamm3aropa Kiy = 4,11; — komu4ecTBO HUPKYIHPYIOIIETo Ta30Mst X1
=20 %; — remneparypa B peaktope t1 = 520 °C; — naBneHue B peakrope
Ppx = 0,19 MIla; — naBnenue B pereneparope Ppr = 0,25 MI1a.
Tabmuma 1.1 — Xapakrepuctuka BakyyMHOT0 razoiist [TokazaTens
3navyenue OTHOCUTENbHAS MIOTHOCTH, 0,899 Cpenuss MonekynsapHas
Macca, kr/kmoutb 353 Kokcyemocts, % mace. 0,064 Tabmuma 1.2 —
Xapaxkrepuctuka karaiauzatopa DSE-860P [lokaszarens 3HaueHue
HacrpinmHast miotHOCTh, T/cM3 0,91 Y aenpHas moBEpXHOCTb, M2/T 259
Cpenuuii 5KBUBaJIEHTHBINA Anamerp, MkM 73 Konsepcus, % macc. 75,8
Cpenuuii yaenbHbIA pacxo katanuzaropa, kr/t 0,25 Kaxymascs
IUTOTHOCTH KaTanu3aTopa ( yk), kr/m3 1350




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

DenepanbHOE FOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTEIbHOE YIPEKICHUE
BBICILIETO TPO(ECCHOHATIBHOTO 00pa30BaHUs

«HanuoHnanbHbII HccnenoBaTenbCKUi TexHomorndeckuii yausepcurer « MUCuCy
HoBotponuxknii ¢prmnan

Kadenpa MaremaTHKH 1 €CTECTBO3HAHHS

JucrmmmHa: TexHomorns rirybokoit nepepaboTku HepTH
Hamnpasnenne: 18.03.01 «Xummueckast TEXHOIOTHSDY
®dopma oOyueHus: 3a04Has1, OYHAas

dopma npoBeIeHNs SK3aMeHa: MUCEMEHHA

Buner k sx3ameny Ne 0

1. AHanm3 xadecTBa (paKIuii TU3ETHHOTO TOTUIHBA
2. Kak BIHSIOT HU3KHE TEMIEPATYPH! Ha HE(YTIHOE CHIPBE.

CocTaBWit: K.T.H., ToueHT kadenpsl MuE J .. Anexcees
3aB. kadenpoit MuE A.B. llIBanésa

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

INoxasaTenn 1 KPUTEPHH OICHUBAHUS YK3aMEHA:

— Ha OLIEHKY «OTINYHO» (5 6ayoB) —00yJaromuiics AEMOHCTPUPYET BEICOKUN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIINH,
BBICOKHH yPOBEHb 3HaHHII HE TOJIBKO Ha YPOBHE BOCIIPOU3-BEICHHS U 00BSICHEHHSI MHQOPMAIINK, HO ¥ HHTEIIEKTYaIbHbIE HaBBIKA
pelIeHus IpodIeM H 3a1ad:

* IaeTcs KOMIUIEKCHAsI OLICHKA TIPeI0KEHHOH CUTyaluy;

* IGMOHCTPHUPYIOTCSI TTTyOOKHE 3HAHUS TEOPETHYECKOT0 MaTepHana i yMEHHE UX IIPUMEHSTh;

* [IOCJIETOBATEIBHOE, IPABIIILHOE BBITIOTHEHUE BCEX NMPAKTHUECKHUX 3aTaHHN;

* yMeHHE 000CHOBAaHHO M3JIaraTh CBOU MBICIIH, JIETATh HEOOXOANMEIEC BBIBOIBI.

— Ha OIICHKY «XOpoIIoy (4 0aia) — 00yJaromuics: IeMOHCTPHPYET CPSAHUH ypOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHIIUI:

* TaeTcs KOMIUIEKCHAsI OLICHKA TIPEUIOKEHHOM CUTYyalny;

* IEMOHCTPHUPYIOTCSA JOCTATOYHBIE 3HAHUS TEOPETUIECKOTO MaTepHaja U YMEHHE UX MPUMEHSATh; HO TOMYCKAIOTCs He3HAUNTeIbHBIE
OLIHOKH, HETOYHOCTH

* BBITIOJIHCHHE BCEX MPAKTUYCCKUX 3aJ[aHNH; BOZMOXKHBI CTUHHYHBIC OIMUOKH, UC-TIPABJISIEMbIE CAMUM CTYICHTOM IOCTIC
3aMeYaHus MPETo1aBaTels;

6. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Bubnuoreka W3natenscTBo, TOA, 311, aapec

JI1.1 [Konokomsues C.H. ITpupoaHble 3HEPrOHOCUTENU U M. K] JTubpokom, , 2013,
YIIepoJHbIE MaTePHAIIBI.
Cocras 1 cTpoeHHe.
CoBpemeHHas kiaccuukanusi.
TexHoOrMM NPOU3BOJCTBA U

Jo0bIYa.
JI1.2 |H.JL Conomosa, JI.A. XuMudeckasi TEXHOJIOTHS Kazansp : U3gatenscteo KHUTY, 2012,
XaImKoBa ; nepepaboTKH HeTH U rasa : http://biblioclub.ru/index.php?
yueOHOe mocobue page=book&id=258408 (08.06.2015)
JI1.3 |FO.I'. Kupcanos PacuerHsle u rpaduueckue N3natenbecTBo YpanbcKOro yHUBEPCHUTETA,
METO/IbI OTIPEACTICHHSI CBOHCTB 2014, URL:
HeTH 1 HeTENMPOIYKTOB ! http://biblioclub.ru/index.php?
yde6Hoe mocobue page=book&id=276262 (11.11.2015).
JI1.4 |Tlorexun B.M., OCHOBBI TEOPUU XUMUYECKUX CII6.: U3a-Bo "Jlaus", 2014 1.,
ITorexun B.B. MPOIIECCOB TEXHOJIIOTHU

OpPTaHUYECKUX BEIECTB U
HedTenepepaboTKu: YUeOHUK

JI1.5 |FO.I'. KupcaHos ; Pacuernble u rpaduueckue WznarenbcTBO YpanbCcKoro yHUBEpCHUTETA,
Hay4. pea. M.T. METO/IbI OTIPENICIICHHsI CBOWCTB , 2014, https://biblioclub.ru/index.php?
Iwmros HeTH 1 HeTENPOIYKTOB : page=book&id=276262

y4aeOHOe mocobue

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN | 3armaBue bubnuoreka I/ISZ[EITCJ'IBCTBO, rong, 3JI. aapecC




ABTOpBI, COCTaBUTENHU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 |Cwmunosuu E.B. Texnomnorus nepepaboTku M.Anbsnc, 2011,
Hed T ¥ raza. KpekuHr
HE(TAHOTO CHIPBS U
nepepaboTKa YrIIeBOIOPOTHBIX
ra3oB. : Y4eOHHUK
JI2.2 | Manossa A.K. TexHonorus nepepaboTKu M. Xumus KonocC, 2004,
MPUPOTHBIX SHEPTOHOCHTEIICH.
: YueOHUK IJIs BY30B.
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTAaBUTEITH 3arnaBue Bubnmoreka WznarenbcTBO, TOM, 371. ampec
JI3.1 |H.JL Conomosa, JI.A. XUMHUECKast TEXHOJIOTHS Kaszans : U3narenscteo KHUTY, 2012,
Xanukosa nepepaboTKH He(TH 1 rasa : URL: http://biblioclub.ru/index.php?
yuebHOe MEeTOAMYEeCcKOe page=book&id=258408
nocobue
JI3.2 | Kupcanos FO.T". pacueTHbIe U rpaduvecKkue VYpansckoro ynusepcutera, 2014,
METO/IbI OTIPENICIICHISI CBOWCTB https://biblioclub.ru/index.php?
HePTH U HEPTENIPOLYKTOB: page=book red&id=276262
Y4ebHo MeToanIecKoe
rnocooue
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
http://www.tng.rusoil.net/ - caliT kadenpsr
texHonoruu Hedtu u raza YITHTY. B pa3nene yue6Ho
] | METOMMYECKHE H3/IAHNA NIDEACTARICHEI y4eOHbIC
OCOOHS COTPYIHUKOB KaeIphl 10 H3y4aeMbIM B
JTAHHOW JUCIUTUIMHE TeMaM M UCTIOIb3YeMbIM Ha
MPAKTHYCCKUX 3aHATHSIX PacuyeTax.
model.exponenta.ru - — yaueOHO-METOTUUECKHUI CAT O
D2 | MOIETHPOBAHHU W HCCIICIOBAaHUN CHCTEM, OOBEKTOB,
TEXHUYECKUX MPOIECCOB M (PU3NICCKUX SIBICHUH.
mvtu.power.bmstu.ru - Ctatsut 0 Bo3MOxHOCTX [TK
3 «MBTYVY», onyOnuKoBaHHBIC Ha caiiTe
model.exponenta.ru: «I[IporpaMMHBIii KOMILIEKC
"MonenrpoBaHHe B TEXHUYECKHUX YCTpOHCcTBax'».
6.3 Ilepeuensb MPOrpaMMHOIO odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kommnac 3D V21-22
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.7 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.8 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
1.9 |bpay3ep Opera
I1.10 |Bpayzep Yandex
I1.11 |Zoom
I1.12 | Microsoft Teams
6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
N.1 |- Odbunmanshelii caiit HoBotpouikoro ¢punmuana HUTY "MUCuC" http://nf.misis.ru/
.2 |- Onexrponnas 6ubnmuoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas oubnuoreka onnait http://bibliclub.ru

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHHE

Ayn. Haznauenue OcHarieHue




132 VYueOHas mabopaTtopust GU3NKH

KomrurekT yueOHOM MeOenu Ha 16 MecT Ut oOydarommxcs,
pabodee  MecTo  mpemomaBaTens, 2  CTaIMOHapHBIX
KOMIbIOTEpa g OOyJarlolmuxcsi, JOCKa ayJuTOpHas
MenoBasi, KOMIUISKT  THIOBOrO  OOOpyIOBaHMS  JUIA
nabopatopuit « DNEKTPUIECTBO U MarHeTH3M» (HACTOJLHBIN
KOHCTpYKTHB 1 mT, Onokx reHeparopoB 1| 1T, OI0K
MyIbTHMETpOB | 1T, 010K HaOOpHOE moie | T, KOMIUIEKT
MUHHOIOKOB | mT, OJIOK MOJCTHpPOBaHWS Tmojed 1 1T,
KOMIUIEKT COCANHHUTEIBHBIX ITPOBOAOB | ImIT.).

136 VYuebHas  aymuTopus
JIEKIIMOHHOTO THIIA,

3aHATHI

I

3aHATHH

TMPAKTUYCCKUX

Komrurekt  y4eOHOW  Mebemum Ha 24 Mecta
oOyJarommxcs, JOCKAa ayJuTOpHAs MeNoBas, HOYTOYK,
UHTEpaKTUBHAas  JKK-TlaHedb, BeO  Kkamepa,  CTOMKa
MoOWIbHas, 2 T., TeneBu3op LED, mrTaTHB HamOJIbHBIH.
nuneH3noHHsle  mporpamMmel MS  Office, MS  Teams,
artuupyc Dr.Web, windows 10, anapoun.

I

138 VYuebHass  aymuTopus
JIEKIIUOHHOTO THIIA,

3aHATHH

I

3aHATHH

TMPAKTUYCCKUX

Kommrekr y4eOHOM  Mebemm Ha 32 Mecta  UId
oOyuaromuxca, |  cTauMOHApHBIA  KOMIBIOTEp Ui
IpernojaBareNs ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, 3KpaH
HACTCHHBIN, [IOCKa ayIWTOpHas MenoBas, BeO Kamepa,
KOJIOHKHM, JIMIEH3HOHHbIe mporpamMmel MS Office, MS

Teams, antusupyc Dr.Web.

8. METOJUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIUXCA

PaccMoTpuM HEKOTOpBIE BasKHBIE PEKOMEHIALMK CTYIeHTaM U1t 3p(heKTUBHOTO 3aIIOMUHAHUS JTI000r0 ydeOHOTro Marepuana. 1o
HPOCTHIE U BeCbMa JIeHCTBeHHbIE pueMlIpucTymas K 3alIOMHHAHUIO, HA/I0 TIOCTaBUTD I1epe]] COOOH Lesib — 3alIOMHUTD HaJI0JIro,
JydIlle HaBceraa. Y CTAaHOBKA HA JUINTENEHOE COXpaHEeHHe HH(POpManuu 00eCIeunT YCIOBHS AV TydIIero 3anoMuHanus. Hamo
0CO3HATh, AN 4ero TpeOyeTcs 3alOMHUTh N3ydaeMblii MaTepual. UeM BakHee IOCTaBICHHAs I[eb, TeM ObICTpee U IpouHee
MPOUCXOJUT 3alIOMUHAHUE.

BHuManme — peserr mamMaTH: 9eM OHO ocTpee, TeM IiTy0dike ciembl. YeM Ooblne skeNlaHns, 3aHHTePeCOBAHHOCTH, YMOIIMOHAIFHON
BKJTFOUCHHOCTH B MOTy4YEHHE HOBBIX 3HAHUM, TEM JIydIlle 3aIIOMHUTCS.

Uem myulre HOHMMaHUE, TEM Iydllle 3artomMrHanKe. Hago oTka3aTscst OT 3yOpeKKH U AJIs 3alIOMHHAHUS TEKCTa OIMHUPAThCs Ha
OCMBICIICHHOE 3aIIOMHHAaHUE, KOTOPOE IIPUMEPHO B 25 pa3 addexTnBHEe MexaHnueckoro. [TocienoBarenbHOCTb pabOTHI O
OCMBICIICHHOMY 3a[IOMHHAHHIO TaKOBA: TIOHATH, YCTAHOBHUTH JIOTHIECKYIO ITOCIIEA0BATEIIFHOCTD, Pa30UTh MaTeprall Ha 9acTH U
HAWTH B KOKI0H KITIOYEBYIO (ppas3y UM OMOPHBIA MyHKT, 3aIOMHUTh UMEHHO UX U UCIIOIB30BaTh KaK OPUEHTHPHI. CMBICIIOBBIX
OJIOKOB IOJKHO OBITH OT 5 110 9.

Ecnu BeIMOTHEHNE KaKoTo-IH00 331aHus TIPEPBAHO, TO OHO 3aTIOMHHUTCS JIydIIle TT0 CPAaBHEHHIO C 3aJaHUsIMH, OJIaroroIyqHo
BBIIOJTHCHHBIMH.

Jlyume 1Ba pa3a mpodecTs U 1Ba pa3a BOCIPOU3BECTH, Y€M MPOUYUTATh MATh pa3 63 BOCIPOU3BEICHUSI.

HyXHO 3aKperuIsaTh B HaMsITh y4eOHbIH MaTepHal Kak MOKHO Jaie. ONTHMalbHBINH TPOMEXKYTOK MEXKy IPOUTEHUSIMH KojteOnercs
ot 10 MunyT 10 16 yacos. IlepeunTriBaHUe MeHee YeM uepe3 10 MUHYT OKa3bIBaeTCs OSCIIONIE3HBIM, a TI0 HCTEYEHNH 16 9acoB
9acTh TEKCTa 3a0bIBaeTCs.

3amaHHBI yueOHBIH MaTepHa JIydllle IIOBTOPATH IEPel CHOM M ¢ yTpa. JIaBHO N3BECTHO, YTO JIYYIINHA CIIOCOO 3a0BITh TOJIBKO YTO
BBIy9EHHOE — 3TO TIOCTAPAThCsS CPasy ke 3alIOMHHUTE YTO-HUOYIB moxoxee. [loaToMy Hamo depenoBaTs MaTepuai.

IMpu 3ayunBaHUM HEOOXOAUMO YIUTHIBATH «IIPABIJIO Kpash»: OOBITHO JydIlle 3aIOMIHAIOTCS HA4alo U KOHell HH(pOPMaInH, a
CepelHA «BBINANACT».

Hacrosinast MaTh y4eHus He TIOBTOpEHNE, a mpuMeHeHne. Yem Oorblre OyaeT HaliIeHO BOZMOXKHOCTEH BKITIOYHUTH 3aIIOMHHAEMbIH
MaTepHraj B IPaKTHIECKYIO JAeATeIbHOCTD, TEM ITyOXKe U HaJexXHee OyJeT 3aoMuHaHHe.

WHoraa ynoGHO UCIIONIB30BaTh MHEMOTEXHUKY — HCKYCCTBEHHBIE IPHEMBI 3aIOMUHAHHA. CBsI3bIBaTh HUGPEI ¢ 00pa3zamy,
MOXO0XKUX Ha HUX JIOJEH U T.1.

OdeHp BaKHBIM JJISI CTYJICHTOB SIBISIETCS YMEHHE () (HEKTUBHO KOHCIIEKTUPOBATH JEKIINH. OCHOBHBIEC TIPHEMBI KOHCIICKTHPOBAH
MOKHO YCJIOBHO Pa3/eJIUTh HA TPH TPYIIIIHL:

I. CokpaleHue cioB, CIOBOCOUYETAHUN M TEPMHHOB. DTH MPUEMbl OCBAWBAIOTCS OUYEHb JIETKO U BKIIOYAIOT B ceOs:
runepabopeBuaTypy (koraa HadaabHas OyKBa 0OBOIMTCS JIMHKEH), KBAHTOPHU3ALMIO (IEPEBOPOT HAYaIbHOH OyKBBI), CHOCOOBI
3aIicy OKOHYAaHHUH, nepormuduKy u nukTorpaduio. JI0CTaTOYHO TONBKO TEM MM HHBIM CIIOCOOOM 3aKOIHUPOBATh YacTO
MOBTOPSIOIINECS, 2 OCOOEHHO UTMHHBIE CII0BA U CIHEHaIbHbIe TepMUHBL. Hanpumep, TEpMUH «TOCYIapCTBEHHAS MOJIOASKHAS
HIOJINTUKA» JIETKO 3aMeHUTh codeTaHneM Oyks 'MII. Toxbko 3aMeHBI Halo A€NaTh BCE BPEMsI OJJHHU U T€ XK€, HHAUe MOKHO U
3a0BITh, YTO, HA YTO 3aMEHIUIH MII KaK COKPATIIIH.

2. [epepaboTka ¢pazel. IT0 camblii d3PPekTuBHBIN TpueM. Ho 1 OCBOMTH €ro 10 CTENeHW aBTOMAaTH3Ma JOBOJBHO CIOXKHO.

CyTb COCTOUT B TOM, 4TO, BBICIIYIIIaB (ppa3y JEKTOpPA O KOHIIA, MBICJICHHO PHBEIUTE €€ K Hanbojee KOPOTKOMY U MOHSTHOMY JUIst
Bac BUIY, COXpaHss ee cMbIci. Bot o1y dpasy u 3anmmmre.

3. Bsrinenenne kakuM-mu0o 00pa3oM CyImIECTBEHHBIX ()pa3 M 4acTeH TeKcTa. DTO MOXKHO CHETAaTh TEKCTOBBIICIUTEISIMHY,
BEJIMYMHOM OTCTYIIA, PACHOJIOKEHNEM B BUJIE CXEMBI, B BUJIE &JITOPUTMA H T. .

HN3yuath MaTepual, OTHOCSIIHMKCS K JTAaHHOH TeMe, CIIeyeT 110 OJJHOMY HIIH HECKOJIBKMM U3 PEKOMCHIOBAHHBIX YUEOHHUKOB
(cTIICOK peKoMeHTyeMO JINTepaTypHl IPUBEIICH Tociie TpeOOBaHMIA K pe3yibTaTaM H3ydeHHs Kypca). Ecim BO3HHKAIOT TPYIHOCTH
1pHu paboTe C OCHOBHBIMH yIeOHHKAMHU, MOXKHO H3YYHTh COOTBETCTBYIOIIYIO TEMY 110 JOIOJIHUTEILHOIH IUTepaType, HO 3aTeM
cleayeT 00s3aTeNnbHO BEPHYTHCS K JAaHHOM TeMe B yueOHUKe. J[J1s morcka HeoOXOJUMbIX CBEJCHUH B y4eOHHKE MOYKHO




UCTIONB30BaTh IMPEIMETHBINA yKa3aTelb B KOHIIE yueOHHKA.
CamocrosrenbHas paboTa CTYJEHTOB BBIPa)KaeTCs B MOJrOTOBKE K MPAKTUUECKHUM 3aHATHUAM, PEIICHUU JOMAIIHUX 3aJ1aHHH.
[Ipn monroTOBKE MPAKTHIECKUM 3aHATHAM HEOOXOANMO paboTaTh HE TOJIBKO C JEKIIMOHHBIM MaTepPHAIOM, HO M UCIIONIB30BaTh
JIUTEPATyPHbIE UCTOUHUKU.




