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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

Ipoduns

Keamuduxanums
Dopma o0yueHUS

OO0mast TpyI0EMKOCTh

YacoB 1o y4eOHOMY IIJIaHy

B TOM YHCJIC:

ayJIUTOPHBIC 3aHATH

CaMOCTOATCIIbHAs pa60Ta

JacoB Ha KOHTPOJIb

18.03.01 Xumuueckass TEXHOJIOTHS

XuMHU4ecKas TEXHOJIOTHS MMPUPOAHBIX 3Hepr0Hocheneﬁ 1 yIJICpOAHBIX MaTCpHUaJIOB

Bakajasp
oYHast
93ET
324 DopMEI KOHTPOJIS B CEMECTPAX:
9K3aMeH §
157 3a4eT ¢ OIEHKOH 7

113 KypcoBasi pabora 8

54

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 7 4.1) 8 (4.2)
Kypee>) Uroro
Henens 19 10
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmim 51 |51 |27 |27 |78 |78
[IpakTuueckue 34 |34 |45 |45 (79 (79
B ToMm yucne unr. 12 |12 |6 6 18 |18
Uroro ayx. 85 |85 |72 |72 | 157 (157
Konrakrhas pabora 85 |85 |72 |72 | 157 (157
Cam. pabora 68 [68 |45 |45 | 113|113
Yacel Ha KOHTPOJIb 27 |27 |27 |27 |[54 |54
HUroro 180 | 180 | 144 | 144 | 324 (324




IIporpammy cocraBum(u):

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

Pabouas mporpamma
TexHos10rus ri1y00xoii nepepadoTku HepTH

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2022, nporokon Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokomn ot 24.06.2021 r., Nel 1

PykoBoauTens noapasaeneHust K.¢-M.H. goueHt ronTtep [.A.



1. HEJIX OCBOEHUA

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

1.2 | mepepabOTKH I'a30B, TA30KOHICHCATOB U HE(PTH;

1.3 HAY4YUTH MPUHOUIIAM OTITUMHU3AIUN TEXHOJOTMUCCKUX ITPOLIECCOB

1.4 | nefcTBYIOMNX M MPOEKTHPYEMBIX IPEANPHATHH HeTernepepadOTKH U HeTeXUMUH,

1.5 | B TOM 4HCJIE C HCIIOIb30BaHHEM METOA0B MAaTEMATUYCCKOTO MOACIIUPOBAHUSA;

1.6 TIPUBUTH HABBIKU WCIIOJIb30BAHUA 3HaHPII>i, TIOJTYYCHHBIX 11O

1.7 | 0Omeo6pa3oBaTeIbHBIM U CHEIHAIBHBIM TUCHHUILIHHAM, TP pa3padoTKe U

1.8 | mpoeKTHPOBaHNY TEXHOJIOTHH ITOJITOTOBKH M EPEPAOOTKH YIIEBOJOPOIHOTO CHIPhS;

1.9 | « BEIpaOoTaTh YMEHHE MPOTHO3UPOBATh XapaKTep, CBOMCTBA U 00IaCTh

1.10 | mpuMeHEHNS TOTyYaeMbIX IPOAYKTOB IepepaboTKH HE(YTSIHOTO B Ta30BOTO CHIPHSI.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOT'PAMMBI

Brnox OIT: b1.B.1B.02

2.1 TpedoBanus Kk l'[pe[lBa]PPlTeJ‘lb]—lOﬁ NOAI0TOBKE 00Y4aI0LIerocs:

2.1.1 |IlepBuunas nepepaboTKa yriIeBOLOPOAHBIX Ta30B

2.1.2  |IloaroroBka yriei ais KOKCOBAHUS

2.1.3 |IIpou3BOACTBEHHAs IPAKTUKA

2.1.4 | MaccooOMeHHBIE MTPOIECChl XUMUYECKON TEXHOIOTHU

2.1.5 | Pemenune npukiaaHbIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.1.6 | OOmasa xuMHAYeCKass TEXHOIOT U

2.1.7 |IIpoueccsl 1 anmaparbl XMMUYECKONH TEXHOJIOTUH

2.1.8 | Xumus BBICOKOMOJIEKYJISPHBIX COSAMHEHUH

2.1.9 TeopeTqucxne OCHOBBI XUMHYECKOW TEXHOJOTHH TOIUIMBA U YIJIEPOAHBIX MaTECpHUaIOB

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeanecTByoIIee:

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMH

ITK-4: Cnioco0eH npoBepsaATh TEXHHYECKOE COCTOSIHUE, OPTAHU30BbIBAThL PO UIAKTHYECKHE 0CMOTPBI H TEKYLIHIl PEMOHT
000py10BaHHs, TOTOBUTH 000PyI0BAHHE K PEMOHTY, 0CBOHTh IKCILIYyaTAIlMI0O BHOBb BBOIMMOI0 000pYy10BaHUS

3HaTb:

[1K-4-31 ocHOBHEIE BHIBI TPOIYKINH He(TenepepadaThIBAIONMIET0 MPEITPHUATHS

MK-3: CnocodeH OCYHIECTBJIATH TeXHOJOTHYeCKUIl npouecc B COOTBETCTBUH € PEIVIAMEHTOM U UCIIOJb30BATH CUCTEMbI
ABTOMATH3MPOBAHHOI'0 YIIPABJICHUSA IMPOU3BOJACTBCHHBIM IIPOLECCOM

3HaTh:

[IK-3-31 ocHOBHBIE TeXHOIOTUH HepepadboTku HehTH

INK-4: Cnocoden npoBepsiTh TEXHUYECKOE COCTOSIHNE, OPTaHU30BbIBATH NMPO(HIAKTHYECKHE OCMOTPBI H TEKYIIHH PEMOHT
o0opynoBaHusl, TOTOBUTH 000PY10BaHHe K PEMOHTY, OCBOHTH IKCIIyaTAIHI0 BHOBb BBOJHMOT0 000PYI0BAHHS

YMmerb:

IIK-4-Y1 oueHUTh KauecTBO IPOAYKTOB HeTerepepabOTKH Ha OCHOBE MTOKa3aTeseil KauyecTa

IIK-3: Cnioco6eH oCcyliecTBIATH TEXHOJOTHYECKH I NMPOIECC B COOTBETCTBHH C PErJIaMEHTOM U HCIOJIb30BaTh CHCTEMBI
ABTOMATHU3MPOBAHHOTO YIIPABJICHHUSA NMPOU3BOACTBCHHBIM MPOILECCOM

YMeTh:

ITK-3-VY2 paccuuThIBaTh OCHOBHBIC MIPOIIECCHI He(hTemepepaboTKU

IIK-4: Cnioco0eH npoBepsiTh TEXHHYECKOE COCTOSIHUE, OPTAHU30BbIBATH NPO(UIAKTHYECKHE 0CMOTPbI M TEKYLUHI PEMOHT
000py10BaHHs, TOTOBUTH 000PyI0BaHHE K PEMOHTY, 0CBOHTh IKCILIYyaTAIIMIO BHOBb BBOIMMOI0 000py10BaHUS

Baanernb:

ITK-4-B1 HaBBIKaMH ONEPUPOBAHMS TEXHOJIIOTHYECKUMH ITapaMeTpaMH epepaboTku HeTH

IIK-3: Cnioco0eH ocyliecTB/IATh TEXHOJIOTHYeCKHil mpouece B COOTBETCTBHH C PErJIAMEHTOM U HCI0JIb30BaTh CHCTEMbI
aBTOMATH3MPOBAHHOTIO YNPaBJIeHHsI MPOU3BOACTBEHHBIM ITPOLECCOM




Baanernb:

TIK-3-B1 HaBBIKAMH YTEHHS TEXHOJIOTHUECKUX CXEM

4. CTPYKTYPA 1 COJEP)XAHUE

Kon HanmeHnoBaHue pa3iesioB Cemectp | YacoB | @opmupyemsie | Jluteparypa | Ilpumeuanue KM Boinosn
3aHATHS TeM /BHJ 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIeTEHIH pecypcbl padoThI
Pa3gen 1. CoBpemenHoe
COCTOSTHHE TOILIHBHO-
IHEPreTHYECKOT0
KOMILIeKCca B MHpe

1.1 I'eorpadus MecTopoxaeHuit 7 2 JI1.3J12.1
Y 3aI1achl TOPIOYHX JI2.2J13.2
WCKOTaeMbIX B Mupe /JIex/ 21932 33

1.2 CamocToATeNbHOE U3y4YETHHE 7 10 J.1
Matepuaia B LMS JI1.4J12.2J13.
Canvas:3HaueHHEe TOPIOYHX 2
HCKOMAEMbIX B MUPOBOH 21932 323
skonomuke /Cp/

1.3 CaMocCTOSATEIbHOE U3YIECHHE 7 3 JI1.1J12.1
Matepuana B LMS JI2.2J13.1
Canvas:/IuHaMuka 100bIYH JI3.2
Hedtu B Mmupe /Cp/ 21932 323

1.4 CamocToATeNnbHOE U3y4YerHHE 7 4 J.1
Matepuaia B LMS JI1.4J12.1
Canvas:TommBHO- JI2.2J13.2
SHEepreTHUYECKHiA OaIanc B D152 53
ctpanax mupa /Cp/

1.5 Kparkue cBenenus o 7 1 JI1.1
Ie0JIOTHH, TOOBIYH 1 JI1.4J12.1
TPaHCHIOPTUPOBKE HEDYTH U JI2.2J13.2
raza /TIp/ 21522 53

1.6 Mpuposoe pa3Burue 7 2 J1.1
TOIUTMBHOM JI1.4J12.2J13.
npomblinuieHHocTH /JIek/ 2

21522353

1.7 CamocTosTenbHOE H3YUeTHHE 7 2 IK-3-B1 IIK-3 a1
Matepuana B LMS -Y2 IIK-3-31 JI1.4J12.1
Canvas:Pa3Butue HeQTIHOM T1K-4-VY1 I1K-4 J12.2J13.2
MIPOMBIIIJIEHHOCTH B -B1 I1K-4-31 2159253
Poccun /Cp/

1.8 PasButne 7 1 TIK-3-B1 T1K-3 JI1.1
HedTenepepadaThIBaIOIICH -V2 IIK-3-31 JI1.4J12.1
npomsiieHHocty /IIp/ [1IK-4-V1 IIK-4 JI2.2J13.2

-B1 I1K-4-31 2152253
Pa3gen 2. CoBpemenHble
npeacTaBJIeHHus 0
MPONCXO0KTEHUU TOPIOYHX
HCKOIAaeMBbIX

2.1 OCHOBBI OHO- U TEOXUMUHU 7 2 J1.2

TOPIOYUX UCKOTaeMbIX /JIek/ JI1.4712.1
JI2.2J13.2
2192 53

2.2 CoBpeMeHHBIE TEOPUH O 7 1 Jd1.2

npoucxoxaeHun Hedtu /TIp/ JI1.4J12.1
JI2.2J13.2
D152 53

2.3 OCHOBHBIE TTOJIOKEHHS 7 2 [IK-3-B1 IIK-3 JI1.2J12.1
COBPEMEHHOW OPraHUYECKOU -V2 IIK-3-31 JI2.2J13.1
TEOPUH IPOUCXOKICHUS TIK-4-Y1 I1IK-4 JI3.2
Hedtn /Jlex/ -B1 I1K-4-31 D192 353

Pasgen 3. OCHOBBI XUMHH
HedgTH




3.1 DJIEMEHTHBIN U 2 J1.2
(hbpaKIMOHHBIH COCTaB JI1.4J12.1
HedTu /Jlex/ J12.2]713.2

212233

32 XuMHUYeCcKuil cocTaB U 1 Jd1.2
pacmpeneneHue rpymnioBbIX JI1.4J12.1
YIJIEBOJOPOIHBIX J12.2J13.2
KOMITOHEHTOB TI0 ()PAKIIHSIM 2132033
nedru /Tp/

33 I'erepoaToMHbBIE COETUHEHUS 1 JI1.2
Hedtr /Tlp/ JI1.4J12.2J13.

2
212233

34 CaMocTosTeNnbHOE H3yUYerHre 10 J1.2
Matepuana B LMS JI1.4J12.1
Canvas:OcHOBHbIE JI2.2J13.2
(uznveckue cBoicTBa 212233
HedTel u
HedTenpoaykros /Cp/

3.5 CamocToATenbHOE H3yYeTHIE 2 JI1.2J12.1
Marepuana B LMS JI2.2J13.2
Canvas: Xumuueckas 212233
kiaccudukanms Hedreit /Cp/

3.6 CamocToATenbHOE U3y4erHIe 2 J1.2
Matepuana B LMS JI1.4J712.1
Canvas: TexHonoruueckas J12.2J13.2
kiaccudukanms Hedreit /Cp/ 313233

3.7 OCHOBHBIE HaNpaBJICHUS 2 IIK-3-Y2 TIK-3 JI1.2J12.1
nepepaboTKH HedTel u -B1 IIK-3-31 JI2.2713.1
ra3oBbIX KOHIeHCaTOB /JIek/ T1IK-4-Y1 IIK-4 JI3.2

-31 IIK-4-B1 313233

3.8 CamocTosATeNnbHOE U3y4YeTHHE 2 IIK-3-B1 ITIK-3 JI1.2
Matepuaia B LMS -Y2 IIK-3-31 JI1.4712.1
Canvas:Knaccuduxanms T1IK-4-V1 IIK-4 JI2.2J13.2
MPOLIECCOB -31 I[IK-4-B1 215253
HedremepepaboTku /Cp/

Pa3gen 4. Kinaccuduxanus
U TOBapHasi
XapaKTepUCTHKA
He(TenpoayKTOB

4.1 Knaccudukamus ToBapHBIX 2 JI1.1
HedTenpoaykTos /JIek/ JI1.3712.1

J12.2J713.2
313233

4.2 OCHOBBI XIMMOTOJIOTHH 2 JI1.1
MOTOPHBIX TOIUIUB U JI1.3J12.1
cMa304HbIX Macen /JIek/ JI2.2J13.2

313233

4.3 XHUMMOTOJIOTHYECKHE 1 JIT.1J12.1
TpeOOBaHUS U MapKH JI2.2J13.2
MOTOpHBIX TorutuB /ITp/ 213233

4.4 TpeboBaHus K KAUECTBY 1 JI1.1J12.1
SHEPreTUYECKUX TOTUTUB U HX JI2.2J13.2
mapku /ITp/ 012233

4.5 XHUMMOTOJIOTHYECKHE 1 JIT.1J12.2J13.
TpeOOBaHUs K HEPTSIHBIM 2
Mmacinam /TIp/ 212233

4.6 DKCIUTyaTalliOHHBIE 1 JI1.2J12.1
TpeOOBaHUS K HEKOTOPHIM JI2.2J13.1
HETOIUTUBHBIM JI3.2
npoaykram /Jlex/ 2139233

4.7 [IpaBuia oxpassl Tpyaa u 1 JI1.2J12.1
0e30macHOCTH TIpHU padoTe B JI2.2J713.2
naboparopuu /IIp/ 213233




4.8 OmnpeneneHue rpymnoBOro JI1.2J12.1
YIJIEBOJOPOJTHOTO COCTaBa J12.2J13.2
OCH3MHOB MPSIMOW MEPETOHKH 21032
1 TEPMUIECKOTO
kpekunra /IIp/

4.9 Ornpenenenue GU3NIECKIX TIK-3-Y2 TIK-3 JI1.2J12.1
CBOWCTB YIJIEBOJJOPOIHBIX -B1 IIK-3-31 J12.2J13.2
razos /IIp/ [K-4-Y1 TIK-4 212233

-31 [IK-4-B1

4.10 | H3yueHue peakuuit [K-3-Y2 TIK-3 | JI1.2J12.2J13.
MpeBpaIICHUs -B1 TIK-3-31 2
YII€BOAOPOIOB B HX [1IK-4-V1 IIK-4 019233
cmecsx /IIp/ -31 [IK-4-B1
Pa3znea 5. TexHorornueckne
OCHOBBI IIEPBUYHOI
nepepadoTku HedTH

5.1 Hayunsie ocHOBBI JI1.4J12.1 P1
MOJTOTOBKU HE(YTH K J12.2J13.2
nepepaboTke /JIex/ 313233

5.2 Teopernueckue OCHOBBI JI2.1
MIPOLIECCOB MEPETOHKH JI2.2J13.2
Hedru /JIex/ 213233

53 CoBpeMeHHBIe J2.1
MIPOMBIIIJICHHBIE YCTAaHOBKU J12.2J13.2
MIEPETOHKYN HEPTH U 2132053
razos /I1p/

54 DpaKkIMOHUPOBAHUE JI1.4J12.1
YIJIE€BOJOPOJIHBIX Ta30B J12.2J13.2
HedTenepepadboTku /JIek/ 212233

5.5 Crabunu3anys 1 BTOpUIHAs J2.1
neperonka 6ensuna /Jlex/ JI2.2J13.2

212233

5.6 CaMocCTOATENbHOE U3y4YETHHE TTIK-3-Y2 TIK-3 JI2.1
Matepuaia B LMS -31 [1IK-4-VY1 JI2.2J13.2
Canvas: Tumst [IK-3-B1 [1IK-4 212233
MPOMBIIIJICHHBIX YCTAHOBOK -31 [IK-4-B1
MePErOHKH He)TH U
HedrenpoxykToB /Cp/

5.7 Omnpenenenue GU3NIECKUX MK-3-Y2 TIK-3 J2.1
CBOWCTB FOPIOYHX -31 [IK-4-V1 JI2.2J13.1
9HEPrOHOCHUTENIEH HePTIHOTO ITIK-3-B1 [1IK-4 JI3.2
psima /Tlp/ -31 [IK-4-B1 212233
Pasnea 6. Teoperuueckue
OCHOBBI IPOU3BOJCTBA
CMa304HBIX Maces

6.1 Teopernueckue OCHOBBI JI1.3J12.1
9KCTPAKLIUOHHBIX JI2.2J13.2
nporeccos /Jlex/ 212233

6.2 DKCTPaKIHOHHBIE TPOLIECCHI JI1.4J12.1
ourcTku Macina. [IponaHoBas JI2.2J13.2
neachanpTr3aus 2132053
ryapona /IIp/

6.3 CereKkTuBHAs OYHCTKA J2.1
MAacCIITHBIX QpaKiuii 1 JI2.2J13.2
neachanpruzaTos /JIek/ 212233

6.4 OuncTKa MacIISTHBIX JI1.2
JUCTUIUISITOB U JI1.4J12.1
neacanbTU3aToB J12.2J13.2
N30HUpaTeITHLHBIMI 2102233
(cenexTHBHBIMI)

PacTBOPUTENSIMH.

TexXHOJOTrMYECKHE CXEMBI
CEJNIEKTUBHOM OYHMCTKU
macedn. /ITp/




6.5 Jenapadunusanus JI1.2J12.1
paduHaTOB J12.2J13.1
KpHUCTalIU3alue. J3.2
Pa3HOBHAHOCTH MPOIECCOB 313233
JernapauHU3aIH
SKCTPAKTHOMN
kpuctamwmm3anued  /IIp/

6.6 AOGCOpOIIIOHHAS OYUCTKA JI1.2712.1
Mmacedn /Jlex/ JI2.2J13.2

313233

6.7 Kucnornas ounctka macern. JI1.2J12.1
HeonmurHas JI2.2J13.2
JenapadUHA3ANNS Macell. 213233
Kapbamunnas
nerapaguHA3AIHS
macedn /TIp/

6.8 CaMocTosTeNnbHOE N3yIerHre MK-3-Y2 TIK-3 JI1.2J12.1
Matepuana B LMS -31 [IK-4-V1 JI2.2J13.2
Canvas:MukpoOunosormaecka [IK-3-B1 [1IK-4 213253
s nenapaduHU3AIHS -31 I1IK-4-B1
macen /Cp/

Paspnea 7. Tepmuueckast
nepepadoTka He)TAHOTO
ChIpbS

7.1 Bunarst v HazHaueHue JI1.4J12.1
TEPMHUYECKUX JI2.2J13.2
nporieccos /JIex/ D192 33

7.2 TepMoanHaMu4yecKkre OCHOBBI JI1.4J12.1
TEPMUUECKUX IIPEBPAIICHUH JI2.2713.1
yrieBoaopoaoB /Jlex/ JI3.2

313233

7.3 MexaHu3M TePMHYECKUX JI2.1
peakuuii HehTIHOTO JI2.2J13.2
coIpbs /Jlex/ 213233

7.4 Hedopmanbhas kuHeTuka JI1.4J12.1
LEMTHBIX peakuui JI2.2J13.2
nmposmza /Jlex/ 313233

7.5 T'azodasnerit TepMonm3 J2.1
HedrenpoxykToB. XKunkodaszn J12.2713.2
BIi TEPMOJTH3 HEPTIHBIX 213253
ocratkos /I1p/

7.6 TepmoaecTpyKTUBHBIE JI1.4J12.1
nporeccsl /Jlek/ JI2.2J13.2

313233

7.7 BrnisiHue xadecTBa ChIpbs U JI1.3J12.2J13.
TEXHOJIOTHYECKUX 2
IapaMeTpoB Ha IIPOTEKaHHE 313233
mporecca TepMon3a
HE(PTSIHBIX OCTaTKOB /JIek/

7.8 TepMuueckuil KPEKUHT JI1.1J12.2J13.
JTUCTHUISITHOTO CHIpBs /JIex/ 2

313233
7.9 BucOpekuHr Tsxenoro JI1.3J12.2J13.
ceipbs /Tp/ 2
313233
7.10 | YcraHoBKa 3aMeIJICHHOTO JI1.3J12.2J13.
kokcoBanus. [Tonyuenue 2
HE(TSHBIX MEKOB. 213253
ITpon3BOACTBO TEXHUYECKOTO
yraepona. /TIp/
7.11 | IIpon3BoAcTBO HEPTAHBIX TTK-3-Y2 TIK-3 JI1.4J12.1
outymos /TIp/ -31 I[IK-4-V1 J12.2J13.2
MK-3-B1 IIK-4 313233

-31 IIK-4-B1




7.12 | TepMOKOHTAaKTHOE MK-3-Y2 TIK-3 2.1 KM3

kokcoBanue /TIp/ -31 I[IK-4-31 J12.2J13.2

IMK-4-Y1 IIK-3 313233

-B1 IIK-4-B1

Pasnea 8. Texnosnorus
KaTaJHTHYeCKUX
reTepoTUTHYECKUX
NMpoLeccoB nepepadoTKu
HedTH

8.1 DHepreTuka U XUMU4ecKas J1.1
npupoza kataimsa /Jlek/ JI1.4J12.2J13.

2
212233

8.2 KuHnetnka reTeporeHHbIX J1.1
KaTaJIUTHYECKHX JI1.4J12.2J13.
peaxumii /Jlex/ 2

212233

83 CamocTosTenbHOe H3ydeTHHE JI1.1J12.2J13.
Matepuana B LMS 2
Canvas:Karanurnueckuit 2132053
kpekuHr /Cp/

8.4 CaMocTosTeNnbHOE N3yIerHre MK-3-Y2 TIK-3 J1.1
Matepuana B LMS -31 I1IK-4-31 JI1.4J12.2J13.
Canvas:OCHOBBI yIIpaBJICHHS TIK-4-Y1 I1K-3 2
MPOILECCOM KaTaIUTHIECKOTO -B1 [1K-4-B1 2122 323
kpekunra /Cp/

8.5 CaMocTosTeNbHOE U3yUYerHue TK-3-Y2 TIK-3 | JI1.1J12.2J13.
Matepuana B LMS -31 I1K-4-31 2
Canvas:Cunre3 [IK-4-Y1 IIK-3 2132033
BBICOKOOKTaHOBBIX -B1 TIK-4-B1
KOMITOHEHTOB OCH3HHOB 13
ra30B KaTATUTHIECKOTO
kpekunra /Cp/

Pa3gen 9. TexnoJsiorust
KaTaJHTHYeCKUX
TOMOJIUTHYECKUX
npoueccos nepepadoTku
HedgTH

9.1 [TapoBas karaguTHyecKas JI1.2J12.2J13.
KOHBEPCHS YTIEBOJOPOJIOB 2
Hedu /JIex/ 313233

9.2 CamocToATeNnbHOE U3y4YerHHE JI1.2J12.2J13.
Matepuaia B LMS 2
Canvas:ITponecc Knayca /Cp/ 212233

9.3 CamocToATeNnbHOE U3y4YeTHHE TK-3-Y2 TIK-3 | JI1.2J12.2J13.
matepuaia B LMS -31 [1K-4-31 2
Canvas:OxucnuTenbHas [IK-4-V1 IIK-3 212233
JIeMepKanTaHu3alus ra3oB 1 -B1 I1K-4-B1
OEH3MHO-KEPOCHHOBBIX
¢paxiuii /Cp/

9.4 CaMocTosTeNnbHOe H3yUYerHre [K-3-Y2 TIK-3 J1.2
Matepuana B LMS -31 I1K-4-31 JI1.4J12.2J13.
Canvas:ITpousBoacTso IIK-4-Y1 IIK-3 2
BOJIOpOJIa Ta3uUKaIei -B1 IIK-4-B1 212233
TBEPABIX HEPTAHBIX
ocrtatkoB /Cp/

Pazgen 10.
I'mapoxaraiuTuyeckune
npouecchl NepepadoTKH
He(PTAHOIO CHIPHS

10.1 | Knaccuduxanus u J2.1
Ha3HauYeHUETHJpOKaTaIUTU4EC JI2.2J13.2
CKUX TmporieccoB /JIex/ 213233




10.2 [Ipoueccrl KaTanTUTUYECKOTO JI11.4J12.1

pudopmunra /Jlex/ J12.2J13.1
J3.2
313233

10.3  |IIpoMbllIIEeHHbBIE YCTAHOBKH JI1.4J12.1
KaTaJIUTHYECKOTO JI2.2J13.2
pudopmunra /TIp/ 213253

10.4 | Karanutuueckas JI2.1
HA30MepHU3aIus IeHTaH- JI2.2J13.2
rekcaHoBoil (paxiuu 212233
6eH3uHOB /JIek/

10.5 | Karanmutuueckas JI1.2J12.2J13.
TUAPOTEHU3aLHs B 2
nporeccax o0JaropaxMBaHus 212233
HedTsiHOTO ChIPBS /JleK/

10.6 | IIpoueccsr J1.2
THAPOOOIIaTOpaKIBAHHS JI1.4J12.2J13.
HeTIHBIX ocTaTKoB /IIp/ 2

313233

10.7 | TuapokpeKkuHT HEPTIHOTO JI1.2J12.2J13.

coIpbs /JIex/ 2
213233

10.8 | T'uapokpeKkuHT GEeH3MHOBBIX J1.2

bpaxumii /TIp/ JI1.4J12.2J13.
2
2103233

10.9 | CenexTHBHBIH JI1.4J12.1

ruapokpekunr /TIp/ J12.2J13.2
313233

10.10 |I'mpponeapomaruzanus J2.1

KEepOCHHOBBIX (hpaxumii /T1p/ JI2.2J13.2
313233

10.11 [Jlerkuii ruIAPOKPEKUHT JI2.1

BaKyymHoro0 ra3ofs /IIp/ J12.2]13.2
313233

10.12 | TuapOKpEeKUHT BaKyyMHOTO 2.1

muctusuaTa /TIp/ J12.2713.2
313233

10.13  [T'uapoxpekuHr J12.1
BBICOKOBSI3KOI'0 MACJITHOT'O JI2.2J13.2
ceipbs /Ip/ 213233

10.14 [TuapoKpeKUHT OCTATOYHOTO ITK-3-Y2 TIK-3 JI2.1
ceipbs /Tp/ -31 I1K-4-31 JI2.2J13.1

[K-4-Y1 IIK-3 J3.2
-B1 IIK-4-B1 313233

10.15 | Hekatanutuueckue [K-3-Y2 TIK-3 J2.1
TUIPOTEPMUYECKHE -31 I1IK-4-31 J12.2J13.2
MPOLIECCHI IepepaboTKH [IK-4-V1 IIK-3 012233
TSOKETIBIX HEPTIAHBIX -B1 I1IK-4-B1
ocratkoB /JIex/

Paznen 11. CoBpemenHoe
COCTOSIHUE M AKTYaJIbHbIE
npoodaemMbl
HedTenepepadoTKu

11.1 | Xapakrepucruka u JI1.2J12.2J13.
knaccupukanus HIT3 /Jlex/ 2

3103233

11.2 | IIpyHUMTIBI TPOEKTUPOBAHUS JI1.2J12.2J13.

HII3 /Jlex/ 2
313233

11.3 | IIpuHIMIE! yTITyOIeHUS JI1.2J12.2J13.

nepepaboTku HepTH /JIex/ 2

013233




114 |CamocTrosTeIbHOE HU3ydIETHUE 8 25 MK-3-Y2 TIK-3 | JI1.2J12.2J13.
Matepuana B LMS -31 I1K-4-31 2
Canvas:I[Tpo0ieMsr IIK-4-Y1 IIK-3 213253
JKOJIOTH3AaI[MU TEXHOJIOTUH B -B1 IIK-4-B1
nepepabotke Hedtu /Cp/
11.5 | CamocTosTenbHOe n3ydernue 8 20 [K-3-Y2 TIK-3 | JI1.2J12.2J13.
Matepuaia B LMS -31 I1IK-4-31 2
Canvas:CoBpeMeHHbIE [1IK-4-Y1 IIK-3 2132033
TEHICHIUU B -B1 I1K-4-B1
HedrenepepabaThIBatoIIeit
ctepe Poccun /Cp/
11.6 | ArmocthepHO-BakyyMHast 8 2 JI1.2J12.2J13.
neperonka Hedru /I1p/ 1J13.2
313233
11.7 | AHanu3 kauecTBa Qpakiuit 8 4 JI1.2J12.2J13.
OeH3MHA U PEaKTHBHOTO 2
tomnusa /I1p/ 213233
11.8 | Ananms xauecTBa ppakuuit 8 2 JI1.2J12.2J13.
nu3enbHoro Tornsa /I1p/ 2
313233
11.9 /Ox3amen/ 8 27 J3.2 KM1
5. OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAS padoTa, TecT, KOJUIOKBUYM, IK3aMeH M T.II), BOIPOCHI s
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe rg:{m;ef;:é\me B
KM MepONpHSITHE It pBI OIPOCHI JJIs TOJTOTOBKU

KOMIETEHIIAHN




KM1

Bomnpocsl k 3a4€ty ¢
OILICHKOM

TIK-3-31;1TK-3-
V2;TTIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

T'unore3sl MPOUCXOXKASHUS HEPTH.

KoMIOHEeHTHBIH cOcTaB HETH U IPYTHX YrIICBOJOPOAHBIX CHCTEM
TPUPOTHOTO U

TEXHOTE€HHOTO TIPOUCXOXKICHUS

Kucnopoaconepxanie coenunenus Hedgru. Bnusaue
KHUCJIOPOACOEPKALINX COEIUHEHUI

He(TH Ha CBOWMCTBA HEPTEPOTYKTOB.

Kak Bnusror HU3KHE TeMIepaTypbl Ha HeTIHOE CHIPEE?
Jeronanus. OKTaHOBOE U LIETAHOBOE YHUCIIO.

Yro Takoe OTHOCHTEIbHAS IUIOTHOCTH HedTH?

Hed1s xak qucniepcHas cucteMa. [IpHyiHbBI 1 ICTOUHUKH 00pa30BaHUs
9JacTull B HEPTH.

Kiaccudukanus He(TAHBIX AUCIEPCHBIX CHCTEM HA OCHOBE
KIIACCHYECKUX TPH3HAKOB

JHCIEPCHOTO COCTOSHUSL: MO CTEIIEHH AUCIIEPCHOCTH, arperaTHOMY
COCTOSIHUIO IUCIIEPCHO

(ha3Bl ¥ AUCTIEPCHOHHOM CPEIIBl M XapaKTePy MOJIEKYIIIPHBIX
B3aMMOJCHCTBUI Ha TPaHULIC

paszzena ¢as.

IMowyemy MoexymsipHas Macca HeTH WIH HePTESIPOTYKTOB —
ycpeqHEHHAs BeIUYUHa?

IIpuBenuTe ypaBHEHUS peakiuii, HEOOXOAUMBIX IS PEBPaIeHUI:
a) rekcal — OEH30J1 — LUKJIIOreKCaH

Kax cBs3aHBI TUHaMHUYECKas 1 KHHEMaTHYEeCKas BA3KOCTH JKHIKOCTH?
Kaxk 3aBucuT BSI3KOCTH

YIJIEBOJOPOA OT €ro MoJIeKyJIsipHOi Macchl? Kakoil kiacc
YIIICBOIOPOIOB HeTH nMeeT

HAMMEHBINYIO (HAHOOIBIIYIO) BA3KOCTH?

MO>KHO 1 TIPEICTABUTh XUMHUECKUMHU YPaBHEHUSIMH ITPOLECCHI
MPOUCXOSILKE: a) IPU

neperonke Hedtu; 0) mpu Kpekunre HepTH. Jaiite 000CHOBaHHBII
OTBET.

UeM oTiiM4aeTcst KPEKUHT OT nuposinza? Uto Takoe KaTaTuTHYeCKUH
pudpopmuHr?

Mertons! pa3iesieHrs] MHOTOKOMITOHEHTHBIX HE(TSHBIX CHCTEM H
uccienoBaHus HeTH

U HE(TENPOAYKTOB;

Jn1s KakUX TEXHOJIOTHIECKHUX MPOIECCOB HEOOXOANMO 3HAThH 3HAUCHHE
CpeaHel MOJIEKYIIAPHOI

Macchl?

OKTaHOBOE M LIETAHOBOE YUCII0. VX 3aBUCHMOCTh OT
CTPOEYTIIEBOIOPOI0B. MeTobl

olnpeeleHNs




KM2

Bormpocsr k
9K3aMEHY

TIK-3-31;1TK-3-
V2;TTIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

1. Ponb HedTH U ra3a B coBpeMeHHOM Mupe. COBpeMeHHBIE
MHPOBBIE TCH/ACHIIUHU B 100bIYe HE(TH U raza.

2. CoBpeMeHHBIC MPEACTABICHISI O MPOUCXOKICHUN HEDTH U
HIPUPOTHOTO Ta3a.

3. Heoprannueckas KOHIEMIHUS MPOUCXOXKACHUS HEPTH U rasa.
Teopust 0 GMOreHHOM NPOUC-XOXKIAECHUN HEPTH.

4. Knaccudpukamust Hegtn. XuMudeckas KIacCUPUKAIIUS.
Knaccudukarms HedTH M0: MIOTHO-CTH, BBIXOLY CBETIBIX (PpaKIHi,
COJZICP>KaHUIO CEPbI, CMOJIICTO-ac()aIbTEHOBBIX BEIIECTB, TBEPBIX
yrieBonoponoB. Kiraccngukamus mo MaccoBOMY COIEPKaHUIO alKaHOB,
IIUKJIO-aJIKaHOB U apPEHOB.

5. TexHonoruveckas knaccudukanus. Kinaccuduxauus no
(PM3MKO-XMMHUYECKIM CBOHCTBAM, CTEIICH! MOATOTOBKH, COIEP)KaHHUIO
CEepoBOJIOPOJIa U JIETKMX MepKanTaHOB. KiIacchl, THITBI, TPYIITEI ¥ BUIBI
HeTH.

6. XuMuUecKuit coctaB He(hTH. YTIEBOIOPOIbI HEPTH.
Ankansl. ['a3000pa3Hble, )KUAKAE U TBEpAbIC alTKaHbl. [{HKI0aTKaHbL.
Coneprxanne B He(pTsix. OCHOBHBIE (PU3MYECKHE U XUMH-UECKHE
cBoiicTBa. CKIIOHHOCTh HU3LINX aJIKaHOB K 00pa30BaHUIO Ta30BBIX
ruaparos. [Ipe-Bparenus B npoueccax HedTenepepadoTKH.

7. Apomatmideckne yriaeBonopoasl Hetru. OCHOBHBIE
(u3nueckne U XMMUYECKue CBOUCTBA. Peakuu 31eKTpodIbHOTO
3aMeleHus B OeH3onpHOM sape. CoaepixaHue apoMaTHIecKX
YIIICBOIOPOIOB B HEPTIX 1 3aKOHOMEPHOCTH MX PaCIIPEICIICHHNS 110
(paksM HePTH.

8. I'erepoatomubie coeaunenus HedgTu. Cepoconepxaiiue
coequHeHus. ObIee cogepxanue U GOpPMbI HAXOXKICHUS CEPHI B
HedTn. Mepkanrtans! . Junankmicyasuabt. JHankunancyib-humsL.
Jpyrue cepocoaepxarmue coenuneHns Hedptu. Pacnpenenenue
CEepOCOEPKAIINX COSIMHEHUH 110 (DpaKLUsIM [P NIEpEeroHKe HeTH.

9. CBsI3p KOJIMYECTBA CEPHI C THITOM HedTel. Binsaue
cepocoiepKAIIUX COSANHEHUH Ha CBOWCTBA HEPTSIHBIX TOTUTUB H
npoueccsl HedTenepepaboTkH. [ uaporeHH3aHoOHHbIE IPO-11ECChI
o0naropakuBaHus HEQTAHBIX PPAKIHIA.

10. AzoTcozpepkale COeMHEHUS. A30THCThIE COEIUHEHHS
HedTu. Pactipenenenre a30Tco-nepxKaimx COeIMHeHNH Mo GppaKusiM
HpH HeperoHke He(Tu. BiusHue a30TcoepKalnx coeAMHEHNH Ha
CBOICTBA HEPTAHBIX TOILIMB M MPOLECCH HeTeepepadOTKH.

11. Kucnoponconepxamniue coenunenns. Hedrsable KUCTOTH U
(henonbl. Cxema UX BBIIETICHUS, COlepKaHue B HEePTH U HEPTIHBIX
¢paxumsix. OU3NKO-XUMUUECKUE CBOHCTBA HEPTAHBIX KUCIOT. BrusHue
KHCIIOPOJICONIEPIKAIIX COSMMHEHUI Ha CBOHCTBA HE(PTEPOIyKTOB.

12. CMmonucTo-acdansTeHOBBIe BemecTBa B HepTu. CocTaB
cMmosrcTo-acdanbTeHoBbix BemiecTB (CAB) HedTH (achanbTeHsl,
CMOJIBI), UX CTpOCHHeE, cBolicTBa. Cxema BeieneHns CAB 3 HedTH.
13. Pacnpenenenue acansTeHOB B HEPTAX, a TAKXKE IO
(paxuusam npu neperonke Hegtu. Bnu-saue CAB Ha npoueccs
HedTenepepaboTKH U CBONCTBA HEPTEMPOIYKTOB.

14. MuHepanbHble KOMIIOHEHTHI HeTH. MeTauibl, BXOAAIINE B
cocTaB He(TH. POPMBI UX CBA-3H C OPraHHYECKUMH BEIIECTBAMHU:
nopQuprUHOBBIE KOMIUIEKCHI BaHAHs U HUKETST; KOM-TIJIEKChl METAIIOB
¢ achanpreHaMu.

15. OcHoBHBIE (pr3ndecKkue cBoiicTBa HedTH. IIMOTHOCTS.
BszkocTh 1 BA3KOCTHO-TEMIIEpaTypHble cBoiicTBa. MonekymspHas
Mmacca.

16. Temnepatypsl kuneHus HeTaHBIX Qpaxuuii. Temmepatypa
KUIICHUS IPU HECTaHJAPTHBIX JaBIEHUAX. J[aBleHHe HACBHIICHHBIX
napoB. TeMneparypa BCHBIIKHU. TemnepaTypa caMo-BOCILIIAMEHEHHUS.
17. TerutoBble CBOICTBa HEPTH: TEIIIOEMKOCTh, TEIUIOTA
ucrapeHus (mapoodpa3oBaHus), YH-TANBIHA (TEIIIOCOAEPKAHNE),
TEeIUIOTa Cropanus (TEIIOTBOpHAs CIIOCOOHOCTB).

18. HuskoremnepaTypHble cBoWCTBa He()TU: TeMIeparypa
MIOMYTHEHUS, TEMIIepaTypa 3aCThI-BaHUS, TEMIIEpaTypa Hadayia
KPHUCTAITH3ALUH.

19. OnTrueckue cBoiicTBa Hedtu. IIBer. KoaddumuneHt
(moxasarens) npenomiieHns. OnTHYe-cKasi akTHBHOCTH. MoOJeKyIspHast
pedpakmust. JJucrepeus.

20. CoBpeMeHHBIE MPEACTABICHUSI O CTPOSHUN HE(TIHBIX




JucnepcHsIX cucteM. [loBepxHOCTH pasaena (a3 U MOBEpXHOCTHBIC
SIBJICHUSI B HEPTSHBIX AUCIIEPCHBIX crcTeMax. [loBepxHOCT-HO-
aKTHBHBIC KOMITOHEHTHI HE(TH, POJIb ac(haabTeHOB NP 00pa30BaHUHT
acconuaroB. Y CTOIHYMBOCTh HEPTAHBIX AUCTIEPCHBIX CUCTEM.

21. BoponedrsHble nucnepcuoHHble cucTeMbl. BogoHedTsHbie
SMYIBCHU. DMYIBraTopbl HeTU. Y CTOHIMBOCTE BOJOHE(DTIHBIX
AIMYITBCHA. MeToIBI pa3pyIIeHns BOXOHEPTIHBIX IMYITECHH.
MexaHUUECKHI U TEPMOXUMHUYECKUIT MeTOBI. JleaMynbraTopsl HeTH.
22. DU3NKO-XMMHYECKHNE METO/BI UCCIECIOBAHUS HE(TH.
OmnpenerneHre 3JIeMEHTHOTO U (hpak-IIMOHHOTO cocTaBa. Oomias
MEeTOJMKa aHanm3a Hedred. DpakIOHHEIN cocTaB HeTeH.

23. ArmocgepHas u BakyyMHas neperonka Hedrell. Pasnenenue
He(TAHBIX (PpaKIMil METOIOM KHIKOCTHO-a/ICOPOIIMOHHOM
xpomarorpaduu .

24. CoBpeMeHHBIe METO/bI aHANIN3a U WACHTH(PUKALUU
XMMHYECKUX BellecTB. KauecTBEHHBIN 1 KOMMUECTBEHHBII aHAIN3.
Crnekrpockonuyeckue Meto bl uccnenopanus (AMP-, UK-, YO-
CIIEKTPOCKOIINS ), XpoMaTorpadusi, pepakTOMETPHSL.

25. [Iponeccr nepepabotku HepTH. CXxeMbI IEpepabOTKH

26. TepMmuueckue IpoueCchl: MUPOIH3, TEPMUUECKUN KPEKH HT,
BUCOPEKHUHT, TOIydIECHHE TEX-HUIECKOTO yriepoaa u OuTyma.

27. Karanutnueckue npouecchl: KaTaIUTUYECKUN KPEKUHT,

KaTJIUTUYECKUH THIPOKPEKHHT, Ka-TaIATHYESCKUN PU(OPMHUHT,
KaTaJUTHYeCKas H30MepU3aIvs IIEHTaH -TeKCAHOBOH (hpakIun
OeH31HOB

28. Knaccudukammst ToBapHbIX HE(QTENPOIYKTOB: MOTOPHBIE
TOIUTHBA, SHEPTETHUECKHE TOILTH-BA, HEPTSIHBIC Maclia, YIIICpOIHbIC 1
BSDKYIINE MaTepHabl, HehTEXUMIUECKOE ChIphe, He(hTENPOYKTEI
CIeIHaNbHOr0 Ha3HaueHUs. OCHOBHBIC KPUTEPHU KauecTBa
HeTEPOaYK-TOB.

29. Bensunsl. TpeboBaHus U MMOKa3aTeIN KauyecTBa
aBTOMOOMILHBIX O€H3MHOB. OCHOBHBIE TEX-HOJIOTHIECKHE TIPOIIECCHI
MPOU3BOJICTBA OCH3UHOB. YTIIEBOAOPOJHBIN COCTaB OEH3UHOBBIX
(paxumii pa3IMIHBEIX IpoLeccoB epepadoTkn Hedru. THOBOI cocTa
OCH3HMHOB.

30. JusensHoe TomnBo. CocTaB, TpeOOBaHHA K KauyecTBY H
CBOMCTBA JU3EJILHOIO TOILIHBA
31. Tsoxensie HedTsHble Qpaknun. Hedrsaupie macna. Cocras,

noJryaeHue, Kiaccudukanus, pru-3uKo-3KCILTyaTallMOHHBIE TIOKA3aTeNN
KauecTBa. [ MAPOreHN3alMOHHBIC IPOLIECCH B TEXHO-TIOTUU
MPOW3BOJICTBA HEPTAHBIX Macen. ['ynpoH.




KM3

KonrponbHas
pabota

TIK-3-31;1TK-3-
V2;TTIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

1. I'a3oBas cMech momydena u3 95 m3 mponana u 23 M3 3TaHa.
ITnoTHOCTH Tponana u 3TaHa paBHbl 2,0037 xr/mM3 u 1, 3560
KI/M3COOTBETCTBEHHO. BEIpa3suTh cocTaB cMecH B 0OBEMHBIX H
MAaCCOBBIX JIOJISIX.

2. PaccunTath CpeHIOI MOJICKYJSIPHYIO Maccy (DpakIiK CO CPeAHEH
Temneparypoil kunenus 118°C.

Pemennue.

Hcnons3yem dpopmyny b.M. BoitnoBsa:

Mcp = 60 +0,3[0tep + 0,001 Ctep2 =60 + 0,307118 + 0,001171182 =
109,3.

r7e tcp — CpeaHss TeMIlepaTypa KUIEeHUs, onpeaenseMas o JaHHbIM
CTaHJapTHOM Pa3roHKU.

IIpu xaTanuTUIECKOM KPEKHHTE MACIISTHON (hpaKIUU IMOIyICHBI
HOPOTYKTHI:

MaccoBoe conepxanue, % MossipHast Macca, Kr/KMOJIb

Ta3 11,2 32

Benmsun 32,7 105

Jlerkuii razoiib 36,9 218
Tsoxenslid razoitne 19,2 370

OHpe,I[eJ'II/ITL MOJISIPHBIC 1OJIM KOMIIOHEHTOB.

3. Cmemamu 27 xr macnsHo# ¢paxnun I () u 63 kr MacistHON dpakmyun
II (). OmpenenuTs MOISIPHYIO MAacCy CMECH.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTbl

Hazsanune
paboTsl

[Iposepsiembie
WHIUKATOPBI
KOMITETeHIIUN

Coneprxanue paboTsI




P1

Kypcosas pabora

TIK-3-31;1TK-3-
V2;TTIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

Tema kypcoBoif paboTsl "PacdéT 0CHOBHBIX IPOIECCOB
KaTaJIMTHYECKOT0 KPEKUHIa BAaKYyMHOTO ra3oms’".

3amanue 11 BEIOTHEHUS KYPCOBOIT pabOTHI (110 BapHaHTaM):
Tloanexar onpeneneHuo:

1) MarepuansHbiii 6ananc peakropa [-43-107;

2) O0BEM Bo3yXa, OJABAEMOT0 Ha CKMI'AHUE KOKCa, 00pa3yIoIierocs
Ha MTOBEPXHOCTH KaTann3aTopa (IpoIece pereHepanii KaTaan3aTropa);
3) TennoBoit GamaHC pereHepaTopa;

4) MarepuanbHblii OallaHC pereHeparopa;

5) TenuoBoit GaaHC peakTopa;

6) PacuéT ckopocTy Bo31lyxa B pereHeparope;

7) PacuéT oCHOBHOTO pazMepa pereHepaTopa;

8) Pacuér ocHOBHOTO pa3zmepa peakropa

VicxonHble maHHBIE VTS BBITOIHEHHUS PaOOTHI IPEICTABICHHI B 11.2.

1 Tema KypcoBoii pabOTBI:

Pacuér OCHOBHBIX ITPOLIECCOB KATAIUTHYECKOTO KPEKUHIa BAKYYMHOT'O
ra3oinsa

2. Ucxonuble naHHBIE:

Hcxonuble naHHbIe Ul pacyeTa:

— BpeMs paboThl ycTaHOBKH Tp = 340 nHel;

— KpaTHOCTH IUPKYIIAIMHY KaTtanu3aropa Kip = 4,11;

— KOJIMYECTBO LUPKYJIUpyroLero razoiuis xur = 20 %;

— TeMneparypa B peakrope t1 = 520 °C;

— nasieHue B peakrope Ppk = 0,19 MIla;

— naBieHue B perenepatope Ppr = 0,25 MIla.
Tabnuna 1.1 — XapakTepucTrka BaKyyMHOTO Ta30MJIst
ITokazaTens 3HaueHue

OTHOCHUTeNbHAS INIOTHOCTS,

0,899

Cpennsisi MOJIEKYJIIpHasi Macca, KI/KMoib 353
Kokcyemocts, % Mmacc. 0,064

Tabnuna 1.2 — Xapakrepuctrka katanusatopa DSE-860P
ITokazaTtens 3HaueHue

Hacpinnast mioTHOCTB, I/cM3 0,91

VaenbHas MOBEPXHOCTh, M2/T 259

CpenHuii 5KBUBAJICHTHBIA AUaMeTp, MKM 73

Konsepcus, % macce. 75,8

Cpenuuii yaenbHbI pacxoll KaTaau3aTropa, Kr/T 0,25
Kaxymasicst miotHocTh katanusaropa ( yK), Kr/m3 1350




P2 Tewmsl pedpepaToB IK-3-31;11K-3- 1. 3HaueHMe He(TErazoBoro KOMIUIEKCA B MHPOBOH
V2;1IK-3-B1;IIK-4- | sxoHOMuKe. OCHOBHBIE He(hTe100bI-BAIONIHE CTPaHbl MUpa. JJoObIua
31;IMK-4-V 1;I1IK-4- | sedTH B Poccun.

B1 2. Yray6nenne nepepaboTku He(hTH — aKTyanbHas mpoOiema
MHUPOBOHM U 0OTE€UECTBEHHOH HedTenepepadoTKy.
3. Oco0eHHOCTH HE()TH KaK CBIPhSI IPOLIECCOB IEPETOHKH.
4. HoBrle HampaBieHUs UCIIONB30BAHHS TOPIOYMX HCKOMAEMBIX
5. XapakTepucTHKa oTedecTBeHHbIX ycTaHOBOK AT u ABT.
CoBepIIeHCTBOBaHNE KOH-TAKTHBIX YCTPOHCTB PEKTU(HUKAIIMOHHBIX
KOJIOHH.
6. CoBepIIeHCTBOBaHHE TEXHOJOTHYIECKHX CXEeM aTrMochepHoit
MIEPEeroHKH HEPTH.
7. CoBeplIeHCTBOBaHHE TEXHOJOIUU BaKyyMHOH H
TITyOOKOBaKyyMHOH ITepeTOHKH Ma3y-Ta.
8. Krnaccudukanus XMMHUUECKUX MPOLECCOB MepepaboTKH
HE(TSHOTO ChIPbs. XapaKTepH-CTHKA HEPTAHBIX OCTATKOB.
9. XUMHU3M Tra3o(ha3Horo TepMoiIn3a HeQTSIHOTO CHIPHSL.
10. CoOBEpIIEHCTBOBAHHUE YCTAHOBOK 3aMEJIEHHOTO KOKCOBAHUSI.
Oco0eHHOCTH TEXHOJIO-THH IPOU3BOJICTBA UTOIBUATOrO KOKCA.
11. Iponeccel momy4eHns: HEPTAHBIX IEKOB
TEPMOKOH/ICHCALIUEH OCTaTKOB.
12. HoBele mpormeccsl TepMoaacopOLHOHHON AeachanbTH3anun
U JIEMETAIM3alNH He(TS-HbIX OCTAaTKOB.
13. Krnaccudukanus KaTaTUTHIECKUX MTPOIIECCOB

HedTenepepaboTKH 1Mo TUIY Katanu3a. CyIIHOCTh KaTaian3a.
TpebOoBaHMs K KaTaIU3aTOPaM.

14. OCHOBHBIE TEHAEHIIMM M COBPEMEHHBIE ITPOOIICMBI
IIPOM3BOJCTBA BBICOKOKAYECTBEH-HBIX MOTOPHBIX TOILIUB.
15. CoBpeMeHHBIE THAPOKATATUTHIESCKUE MPOLECCH

nepepaboTKH HETAHBIX AUCTUILIATOB M OCTATKOB. DU3HKO-
XHMHYECKHe OCHOBEL. COBEpIICHCTBOBAHNE KATAJIH3aTOPOB.

16. ITpoMeIIeHHBIE MPOLECCH THAPOOOECCepHBAHUS
JUCTHIUIATHBIX (DPaKIUi.

17. IIpouecchl CeTeKTUBHOIO TUAPOKPEKUHTA
(runponenapadMHA3AIMS TU3TOIUIIBA 1 Ma-Ce).

18. TexHomOrHs MPOU3BOACTBA (ypaHOBBIX cMoIl. VcxoaHble
npoayKThl. IIpon3BOACTBO CMOJ U MIACTHYECKUX MACC HA OCHOBE
dypdypona.

19. ITpon3BOACTBO CMOJI U IUIACTHYECKUX MAacC Ha OCHOBE
¢bypdypona u anerona.

20. [Tonyuenue cunrte3 rasa (katanuzaropsl). [IpoaykThl cuHTE3a
M UX TepepadoTKa.

21. Ocob6eHHOCTH HE(PTEXMMUUECKHX MPOIECCOB.
MHoroo6pa3sue npoLeccoB MOyIeHNs] OAHOTO U TOTO K€ BEIIECTBa.

5.3. OueHo4Hble MaTepPUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

®denepalibHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIIETO TIPO(ECCHOHATLHOTO 00pa30BaHUs

«HarnmoHanbHBIN MCCIe0BaTeNbCKUI TeXHOTOrnYeckuid yauBepeuteT « MUCuCy»
HoBoTponukuit ¢punuan

Kadenpa MaTemMaTHKH 1 €CTECTBO3HAHHUS

Jucrunnunaa: TexHonorus rirybokoit nepepaboTku HeGTH
Hanpasnenue: 18.03.01 «XuMuyeckasi TEXHOJIOTHS
®opma 00ydeHNS: 3a09HAsI, OUHAS

®dopma npoBeeHNS SK3aMEHA: MUCEMEHHAS

Buner k sx3ameny Ne 0

1. Ananu3 xauecTBa (ppakuuii TU3ETHHOTO TOILIMBA

2. Knaccugukanus ToBapHBIX HE(TEIPOIYKTOB: MOTOPHBIE TOIUINBA, SHEPT€TUUECKUE TOIUIN-BA, HE(TSHbIEC Macia, yriepoaHbIe U
BSDKYIINE MaTepHaibl, HehTEXMMHUECKOE ChIphe, HeDTEMPOIYKTHI CIEIHaTbHOT0 Ha3HadeHUs. OCHOBHBIC KPUTEPHH KauecTBa
HeTenpoIyKTOB.

3. I'a3oBas cmech nomydyena u3 95 m3 nponana u 23 M3 stana. [InotHocTH ponana u sTana pasHsl 2,0037 kr/m3 u 1, 3560
KI/M3COOTBETCTBEHHO. BBIpa3uTh coCcTaB cMeCH B OOBEMHBIX U MacCOBBIX JJOJISIX.

CocraBui: K.T.H., JoUeHT kadeapst MuE JA.N. Anexcees
3aB. kadpenpoit MuE A.B. llIBanéna




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IToka3zaTenu U KpUTEPUH OLIEHUBAHUS dK3aMEHa!
— Ha OIICHKY «OTJIMYHOY (5 6ayuI0B) —00y4arOMIMiiCS AEMOHCTPUPYET BBICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUH,
BBICOKHUI yPOBEHb 3HAHUI HE TOJHKO HA YPOBHE BOCIPOH3-BEICHUS U OOBSICHEHHS UHPOPMAIHH, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKH

pelreHus IpodIeM u 3aad:

¢ 1acTCA KOMIIJICKCHAs OLICHKa npennomeHHoﬁ CUTYyallUuu;
* ACMOHCTPUPYIOTCA I"J'IY6OKI/IC 3HAHUA TCOPECTUYCCKOI0 MaT€puajia U YMCHUEC UX IPUMCHATD,
¢ IMOCJICAOBATCIIBHOC, MPABUJIIBHOC BBIITOJIHEHUEC BCEX IMPAKTUYCCKUX 3a;:[aH1/1171;
* YMCHUE 000CHOBAaHHO H3JIaraTh CBOU MBICJIH, OCJIaTh HCO6XOD;I/IMI>IG BBIBO/JIbI.

— Ha OIIEHKY «XOpoInoy (4 6ayuia) — 00yJarouics IEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHIINH:
* TaeTCsl KOMIUTEKCHASI OTICHKA TPE/ITIOKESHHON CHTYAIHH;
* ICMOHCTPUPYIOTCS JOCTATOYHBIC 3HAHUS TEOPETUICCKOr0 MaTepralia i YMEHUE UX TIPUMEHSTh; HO JIOMYCKAKOTCS He3HAYUTEIbHBIC

OH.II/I6I(I/I, HCTOYHOCTH

¢ BBITIOJTHCHUE BCEX MPAKTHYCCKUX SaHaHHﬁ; BO3MOJXHbBI CAUHUYHBIC OH_II/I6KI/I, HC-TIPABIAACMBIC CAMUM CTYJICHTOM I10CJIE

3aMCYaHuA MpEenogaBaTeis,

6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 | Konokonsues C.H.

[pupo/iHbIe SHEPTOHOCUTENH 1
YIIIEPOAHBIE MaTEPUAIIBL.
CocraB u cTpocHuUE.
CoBpemeHHas kiaccuukanus.
TeXHOJOIuH [IPOU3BOJICTBA U
J100BIYa.

M. K] JTubpokom, , 2013,

JI1.2 | H.JL Conomona, JI.A.
Xanukosa ;

XuMn4ecKast TEXHOJIOTHS
nepepaboTKH HeTH U rasa :
yuebHoe nocobue

Kazansp : U3gatenscteo KHUTY, 2012,
http://biblioclub.ru/index.php?
page=book&id=258408 (08.06.2015)

JI1.3 |FO.I'. Kupcanon

PacuerHsle u rpaduyeckue
METOJIBI OTIpEIeTICHIS CBOICTB
HeTH 1 HeTENPOIYKTOB !
yueOHOe mocodue

N3pnarenbctBo YpaabCKOro yHUBEPCHUTETA,
2014, URL:
http://biblioclub.ru/index.php?
page=book&id=276262 (11.11.2015).

JI1.4 |Tlorexun B.M.,
TTotexun B.B.

OCHOBBI TEOPHU XUMHYECKHX
HPOILIECCOB TEXHOJIOTUH
OPTaHUYIECKUX BEIIECTB U
HedTenepepaboTKu: YUeOHUK

CII6.: U3a-Bo "Jlans", 2014 1.,

6.1.2. JlonosiHuTEBHAS JIUTEPATYPA

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aJipec

JI2.1 | Cmunosuu E.B.

TexHonorus nepepadboTkn
HedTH n rasa. Kpexunr
HEPTSIHOTO CHIPbS U
nepepabOTKa YIJIeBOJOPOIHBIX
ra3oB. : Y4eOHUK

M. Anbsiac, 2011,

JI2.2 | ManoBsaH A.K.

Texnomnorus nepepadboTkn
HPHUPOIHBIX SHEPIOHOCHUTENECH.
: Y4eOHUK A1 BY30B.

M. Xumnus KomocC, 2004,

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTENIN

3ariaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI3.1 |H.JL Conomoga, JI.A.
XanukoBa

XuMndeckast TEXHOJIOTHS
nepepaboTKH He(TH U raza :
y4eOHOEe METOANYECcKOe

rmocooue

Kazans : U3gatensctBo KHUTY, 2012,
URL.: http://biblioclub.ru/index.php?
page=book&id=258408

JI3.2 |Kupcanos IO.T.

pacdeTHbIe U TpadudecKue
METO/IbI OTPEACIICHUS CBOWCTB
HeTH 1 HeTENMPOTYKTOB:
YuebHO METOANIECKOE
nocobue

Ypansckoro yHuBepcutera, 2014,
https://biblioclub.ru/index.php?
page=book red&id=276262

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»




http://www.tng.rusoil.net/ - caiit kadenpst
texHojoruu Hedtu u raza YITHTY. B pa3nene yueoHo
-METOMYECKHE N3JaHU TIPE/ICTABICHBI YIeOHbIC

21 IOCOOHS COTPYIHUKOB Ka(eIphl O H3yJaeMBIM B
JAHHOM MUCIHUIUIMHE TEMaM M UCTIOIb3YeMbIM Ha
MIPaKTHYECKUX 3aHATHIX pacyeTax.
model.exponenta.ru - — y4e0HO-METOIMICCKUHA CaUT O
22 MOJCIMPOBAHUM U UCCICAOBAHUU CUCTEM, 00BEKTOB,
TEXHUYECKHUX MPOIIECCOB U PU3UICCKHUX SIBICHHA.
mvtu.power.bmstu.ru - CtaTbu 0 Bo3MoxHOCTsIX [TK
3 «MBTYVY», ony0IHKOBaHHbBIC Ha CalTe
model.exponenta.ru: «I[IporpaMMHBIil KOMITITEKC
"MopenupoBaHue B TEXHUYECKHUX yCTpoiicTBax"».
6.3 IlepeuyeHb NPOrpaMMHOro odecneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kowmmnac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.8 |Zoom
1.9 | Microsoft Teams
I1.10 |bpaysep Opera
I1.11 |Bpaysep Yandex
I1.12 | Bpaysep Microsoft Edge
I1.13 | DjVu Solo 3.1
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 0a3 JaHHBIX
N.1 |- Odbunmansrenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnekrponnas 6udnauoreka HUTY "MUCuC" http://elibrary.misis.ru
.3 |- YHuBepcuTeTcKas oubiuoreka omnait http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. Hasnauenune OcHartenne
138 VYuebnas  aymuropmst  uia  3aHATHH | Kommimekr  yueGHOM  mebenmm  Ha 32 wMmecra A
JICKLIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTEpP IS
3aHATHH Mpero/aBarelisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH
HACTEHHBIH, JOCKa ayaWTOpHas MeJoBas, BeO Kamepa,
KOJIOHKHM, JIHIeH3HOoHHble mporpamMmel MS Office, MS
Teams, antuBupyc Dr.Web.
148 KoBopkuar VYueOHas aymgutopus Juist | Kommiekt ydaebHoit mebernn Ha 90 mecT 1 oOydaromuxcs,
3aHATUI JICKIIMOHHOTO THUIIA, | IOCKA ayJUTOpHAas MeNoBasi, HOYTOYK Ul IPEroaaBaTess C
MIPAaKTHYECKUX 3aHATHI KaOwHer | HOAKIIOUeHHEM K  HHTEpHETY, JBa MYJIbTHMEIUHHBIX
KypCOBOTO 31 JUILIOMHOTO | IPOEKTOPa, MUKILEPHBIA MYNbT, CTyabs "Busurop"+cromuk
MIPOEKTUPOBAHMUSI, camoctosaTensHoH | (30 wrt.), ctynes M30 (60 wr.), kpecno "Comno" (9 mrt.),
paboThI 0OyJarOIIUXCS TpuOyHa s KoHGepeHumu, BeO Kamepa Logitech,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, anTuBupyc Dr.Web.
148 KoBopkuar VYuebnas aymuropus Jurt | Kommekt ydaeOHo# Mebenn Ha 90 MecT s oOydaromuxcs,
3aHATUI JIEKIIUOHHOTO THUIIA, | JOCKA ayJUTOpHAs MeNoBas, HOYTOyK IS MpernojaBaTens C
MPaKTHYECKUX 3aHATHI KabuHer | HOAKIIOUCHHEM K HHTEPHETY, JBa MYJIbTUMEIMHHBIX
KYpCOBOTO 31 JUILIOMHOTO | IPOEKTOPa, MUKILEPHBIA MYJbT, CTYdbs "Busurop"+croauk
MIPOSKTHPOBAHMSI, camoctositensHOH | (30 mwt.), crymes U30 (60 mr.), kpecmo "Cono" (9 mit.),
paboTbl oOyyaromuxcs TpuOyHa s koH¢epeHuuu, BeO kamepa Logitech,
KOJIOHKH, JIMICH3HOHHBIE Tporpammbl MS Office, MS
Teams, antuBupyc Dr.Web.




210 VYuebnas  aymuropmst i1 3aHATHH | KoMmuekt yaeOHoi Mebenn Ha 44 MecT 11 0Oydaromumxcs,
JIEKIIMOHHOTO THIIA, MpaKkTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEp AT IIPernojaBaTels C
3aHATHI BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa

ayauTopHas MenoBasi, BeO Kamepa, KOJIOHKH,
nuneH3noHHble  mporpaMmel MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOJAUYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

B nponecce npenoaaBanust qucUIIMHGL « TexHOIOTHS IITyOO0KOil epepaboTKH HE(TI» MPUMEHSIOTCS TPAJULUOHHAS U MOIYIbHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

Jlex1nu IpOXOAAT KaK B popMe JIEKITMH-HHPOPMALINH, TaK U B (OpMe JEKIINH-BU3YyaTH3aIiy. JISKITIH TIPOBOATCS C
UCTIONB30BaHNEM HHTEPAKTUBHOTO MeTOa — "00ydeHne Ha OCHOBE OIBITA" JUIS CO3/aHMS aHAIOTHH MEXIY N3ydaeMbIMH
SIBJICHUSMH U 3HAKOMBIMH CTYJICHTaM >KU3HEHHBIMU CUTYAIHSIMU U OoJee NIyOOKOro yCBaHBaHUS U3y4aeMbIX BOIIPOCOB.

JIeKITMOHHBIH MaTepHal 3aKPeIUIIeTCS B X0e IMPAKTHIECKUX Pa0doT, Ha KOTOPHIX BBIOJIHSIOTCS IPYIIIOBEIE MM HHIUBHIYAIbHBIE
3aJjaHus 10 NpoiiaeHHoi TeMe. KoHTekcTHBII MeTo 00ydeHus Py MPOBEISHUH NPAKTUUECKUX 3aHATHI TI03BOJISIET YCBOUTH
MaTepuail ITyTeM BBISABICHUS CBsI3eil MeX Iy KOHKPETHBIM 3HAaHUEM U €ro npuMeHeHueM. [Ipu 3amure npakTHuecKux padboT
TIPOBOJUTCS YdeOHAs TUCKYCCHA, KAK METOJ] HHTEPAaKTHBHOT'O 00yJIEHHS, TO3BOJIIOMAs 0OMEHIBATHCS B3TILIIAMHU CTYICHTaM II0
KOHKPETHOI1 mpoOuieme. JlaHHBIM METOI UCTIONB3YETCS U JUIS PeLIeHHs 33/1a4 UCCIEA0BATEIbCKOTO XapakTepa Ha IPaKTHIECKIX
3aHATUAX. CTyAEHTaM BBIIAIOTCS 3aJaHHs 3aKPEILISAIONIIe 3HAHUSI, TI0JTy4eHHbIE Ha JIEKIUSIX U MOAEIUPYIOIIUE TEXHOIOTNIECKHe
MPOIIECCHI Ha IPOU3BOACTBE. BBICOKas CTENEHb CaMOCTOATEIBHOCTH X BBITIOIHEHHS CTYICHTaMH CIIOCOOCTBYET Pa3BUTHIO
JIOTHYECKOTO MBIIIIEHHS U Ooee TIIy0OKOMY OCBOCHHIO TEOPETHIECKHUX ITOJIOKEHHH 1 UX MIPAKTHIECKOTO UCTIoNb30BaHus. [1o
pe3yabpTaTaM, HOIyIeHHBIM IIPH PEIICHUH 3a1a4, TPOUCXOAUT JUCKYCCHS B (POPMYNIUPYeTCs BEIBOA 00 ONTHMAIBHOM PEXUME
MPOBEAEHHS TEXHOIOTUYECKOro npouecca. Ha mpakTudeckux 3aHATHAX NPUMEHSIOTCS TaKKe CIEAYIOIIUE BUIbl HHTEPAKTUBHOTO
00y4eHHs: KOHTEKCTHOE 00yUEHHE, MEKAUCIUIUINHAPHOE 00y4IeHNE, IBpICTHIECKAst Oece/ia, TO3BOIAIONINE HAXOAUTh OTBET Ha
npoOJieMy, HCTIONIB3Ys 3HAHHS IOTy4eHHbIE U Ha APYTUX TUCHUILIHHAX.

CamocTosiTenbHast paboTa CTYICHTOB CTUMYIUPYET CTYAEHTOB K CAMOCTOSATENBEHOM IPOpabOTKE TEM B IPOIIECCE BHIOITHEHHS
MPaKTHIECKUX pabOT U IPOMEKYTOUHOH aTTeCTalnH.




