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PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT [IBaneBa A.B.



1. HEJIX OCBOEHUA

1.

Ju—

SIBIIICTCS TIOTYYEHUE 3HAHUN O KOHCTPYKLIUU PEAKTOPOB, UX OCHOBHBIX 3JIEMEHTAX U METOJaX MaTEMAaTU4YECKOro
OIUCAHUS C LIENBI0 ONTUMHU3AIMU pabOTHI 10 LENeBbIM KPUTEPUSAM UIIH BBIXOJa Ha TpeOyeMble 00bEMBI TPOH3BOACTBA.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.04

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 |H3BnedeHue u nepepaboTKa XUMUYECKUX MPOIYKTOB KOKCOBAHUS

2.1.2 | KokcoBaHue yriei

2.13 HpOPBBO,E[CTBeHHaﬂ IMpaKkTHUKa Mo MOJTy4YCHHIO HpO(beCCI/IOHaJ'ILHLIX yMCHI/Iﬁ U OIlbITa npodmccnonanm—xoﬁ JACATCIIBHOCTH

2.1.4 | Texnonorus riay0okoit mepepaboTku HeTH

2.1.5 | TexHomnorust IpOMBICIOBOM OATOTOBKH U NiepepaboTKu HEPTH U raza

2.1.6 |IlepBuunas nepepaboTKa yrieBOIOPOAHBIX Ta30B

2.1.7 |IoaroroBka yriie# Ast KOKCOBaHUS

2.1.8 | be3onacHOCTH KU3HENEATEIHbHOCTH

2.1.9 | OGoraiieHue Mojae3HbIX HCKOIMaEMBIX

2.1.10 |IIpoueccs! u annapaTbl XMMUYECKOH TEXHOIOIUU

2.1.11 | Xumuueckasi TEXHOJIOTHS TOILJIMBA U YIJIEPOJHBIX MaTEPHATIOB

2.1.12 | O6masa XxuMu4ecKast TEXHOJIOTHS

2.1.13 | MaremaTtuka

2.1.14 |UudopmaTuka

2.1.15 | Xumus
2.2 Jucuuniannsl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

K-4: Cnocoben MPOBEPATH TEXHUYECKOE COCTOAAHHE, OPIraHU30BbIBATH npoqmnaKanecKne OCMOTPLI U TeKy]llI/lﬁ PEMOHT
060py11013amm, TrOTOBUTH 060pyz[013a1me K PEMOHTY, OCBOUTbH IKCILIyaTallMl0 BHOBbL BBOIUMOI'0 o60pyaonamm

3HaTh:

TTIK-4-31 obmuiee cTpoeHre U OCHOBHBIE 2JIEMEHTHI XUMUYECKHUX PEaKTOPOB

[1K-4-32 ocHOBBI MPOBCACHUA TOMOT'€HHBIX U I'€TCPOIr€HHBIX XUMHUYCCKUX ITPOLIECCOB

TTK-4-33 ocHOBHBIE 3aKOHOMEPHOCTH TIPOIIEcca TEII000MEHA, BCTPEUAIOMIETOCS B PEaKTOpax

IK-5: Cnioco0eH UCNO0/1b30BaTh NPABUWJIA TEXHUKHU 0€30MaCHOCTH, POU3BOACTBEHHOI CAHUTAPUM, NOKAPHOI 0€30MaCHOCTH
U HOPMBbI 0XPaHbl TPYAQ, U3MEPSATH U OLEHUBATH NapaMeTpbl NPOU3BOICTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3aNbLIEHHOCTH
M 3ara30BaHHOCTH, IIIyMa, 1 BUOPaI[UH, OCBEIIEHHOCTH PadoYnXx MecT

3HaTh:

TTIK-5-31 ocHoOBBI Oe30macHoi paboThl peakTopa

ITK-5-32 ocHOBHBIE HCTOYHHUKH OTTACHOCTH JJIS YeJIOBEeKa MpH paboTe peakropa

ITK-4: Cnioco0eH npoBepsATh TEXHHYECKOE COCTOSIHUE, OPTAHU30BbIBAThL NPO(GUIAKTHYECKHE 0CMOTPbI H TEKYLIHIl PEMOHT
00opy10BaHus, TOTOBUTH 000PyI0BAHHE K PEMOHTY, 0CBOHThb IKCILIYyaTAllMI0O BHOBb BBOIMMOI0 000py10BaHUS

YMmerb:

[IK-4-Y1 xnaccupuuupoBaTh peakTOpPhl, HCXOIs U3 MOAENBHBIX IIPECTaBICHUIT

[IK-4-Y2 onTUMH3UPOBATE OCHOBHBIE T€OMETPHYECKUE TApaMETPhI PEaKTopa

ITK-4-VY3 comoctaBuTh 3G PEKTUBHOCTH PpabOTHI PEaKTOPOB € Pa3INIHON CTPYKTYpPOI TOTOKOB

[1K-4-Y4 onuceIBaTh KaTaTUTHYECKHE ITPOLIECCHI

IIK-5: Cnioco0eH HCno1b30BaTh NPABUJIA TEXHUKH 0€30MACHOCTH, IPOU3BOACTBEHHOI CAHUTAPUH, NOKAPHOI 0€30MACHOCTH
U HOPMBI 0XPaHbI TPYAQ, U3MePATh U OLEHUBAThL apaMeTPbl NPOU3BOACTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3allbLICHHOCTH
M 3ara30BaHHOCTH, IIIyMa, H BHOPALIMH, OCBELEHHOCTH Pado4ynx MecT




YMmerb:

[IK-5-¥Y'1 npemaraTs Mepsl 10 BHEAPEHHUIO HIEMEHTOB B KOHCTPYKIIUIO PEaKTOPOB, CIIOCOOCTBYIOIIUX 0€30I1aCHOMY TPYRY

ITK-4: Cnocoden npoBepsiTh TEXHHYECKOE COCTOSIHNE, OPTaHU30BbIBATH NMPO(HIAKTHYECKHE OCMOTPBI H TEKYIIHH PEMOHT
00opynoBaHusl, TOTOBUTH 000PY10BaHHe K PEMOHTY, OCBOHTH JKCIIyaTAIHI0O BHOBb BBOJHMOT0 000PYI0BAHHS

Baagern:

IIK-4-B1 HaBbIKaMu COCTaBJIEHUSI MaTEpUAILHOTO OanaHnca, MCXO0s U3 MOJIENbHBIX MPEACTaBICHUI

ITK-4-B2 HaBBIKaMU COCTaBJICHUS TEILIOBOTO OailaHca peakropa

[1K-4-B3 HaBBIKaMH OIHMCAHUS T€TEPOrEHHOT0 KaTaTUTHUECKOTO Ipolecca

IK-5: Cioco6eH HCNo/Ib30BaTh MPABHIIA TEXHAKH 0€30NMACHOCTH, MPON3BOACTBEHHOW CAHUTAPHH, OKAPHOIT 6€30MACHOCTH
H HOPMBI OXpPaHbI TPYIa, H3MEPSATH U OLEHHBATH MapaMeTPhI MPON3BOICTBEHHOI0 MUKPOKJINMATA, YPOBHS 3aNbLIIEHHOCTH
M 3ara30BaHHOCTH, IIIyMa, U BUOPALUH, OCBEIIEHHOCTH Padoyux MecT

Baanernb:

ITK-5-B1 HaBbIKaMu aHaH3a KOHCTPYKIIMK PeakTopa Ha IMPeIMET HCTOYHUKOB PUCKOB IS PaOOTHHUKOB

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUi pecypcsl padoTsl

Paznen 1. IlonsiTue
XHMHYECKOI0 peakTopa.
Buabl xuMu4eckux
peakTopoB. CTPYKTypHbIe
3JIEMEHTBI XUMHYECKOIro
peaxkTopa.
MaremaTH4eckoe
MOJeJTHPOBaHHE KAK METO]
HCCIeTOBAHUSI XHMUYECKUX
peaKkTopoB.
Kaaccnpukanus
nmpoueccoB B XUMHYECKOM
peaxkTope u ux
MaT.MOJeJIeH.
H3oTepmuueckuii npouece
B XUMHUYECKOM peaKTope.
HneanbHble pexxuMbl B
XHMHYECKHX peaKkTopax
(uaeajibHOTO cMelIeHusl,
HJ€AJbHOI0 BHITECHEHMS).
CpaBHeHue
3ppexTUBHOCTH
NMPOTOYHBIX PEaKTOPOB
HA€eAJbHOI0 CMeLleHUs U
HJeaJbHOI0 BLITECHEHMSI.




1.1

IloHsATHE XMMUYECKOTO
peakTopa. Buasl xuMuueckux
peakTopoB. CTpyKTypHbIE
3JIEMEHTBI XUMUYIECKOTO
peakTopa.MaTemaTHueckoe
MOJIENTMPOBAHIE KaK METOJ
HCCIIEIOBAHUS XUMIIECKUX
PEeaKTOpOB.

Knaccudukanus nporeccos B
XIMHYECKOM PEaKTope U UX
MaT. MOJETIEH.
N3orepmuyeckuii npouecc B
XHMHYECKOM PEAKTOPE.
WneanbHble pexXUMBL B
XUMHYECKUX PeaKTopax
(MaeanbHOTO CMELIEHHS,
W/ICaJTbHOTO BHITECHEHMS.
CpasHuenue ¢ dexTuBHOCTH
MPOTOYHBIX PEaKTOPOB
U/I€aTbHOTO CMEILEHUS U
W/ICaTTbHOTO BHITECHEHHS.

/J1ex/

JI1.1J11.3
JI1.4J12.1
01030233

KM4

1.2

MarepuanbHblii U TEIUIOBOX
6anmaHC B XUMHYECKOM
peakrope /TIp/

JI1.3J11.4
0103233

1.3

CaMOCTOSTENIbHOE U3YUEHHE
MaTepHaia B JJIEKTPOHHOM
Kypce no teme:HeuzneanbHbie
PEXHMMBI B peakTopax.
ITpuuKHbI OTKIIOHEHHH OT
U/ICATTbHBIX PEXHIMOB.
Mopenu peakTopoB ¢
HEWJICaIbHON CTPYKTYpOoi
motokoB. /Cp/

16

I1K-4-31 I1IK-4-
32 TIK-4-33
[1K-4-Y1 I1K-4
-Y21IK-4-Y3
I1IK-4-V4 TIK-4
-B1 IIK-4-B2
I1K-4-B3 I1IK-5
-31 IIK-5-32
IK-5-Y1 IIK-5
-B1

JI1.1 J11.3
JI1.4J12.1J13.
1
0103233

Paznen 2.
Heunzorepmuueckuii
Mpouecc B XUMHYECKOM
peaxkTope.

Opranuzanus TenyioooMeHa
B peakTope u
TeMIlepaTypHbIe PeKUMBIL.
Pe:kumbl HaeaIbHOIO
cMelleHUs NepHoAnYeCKu i
M U/1€aJIbHOT0 BbITECHEHHS
¢ TEII00OMEHOM.
Onrumuzanus
XHMHYeCKOro mpouecca B
peaxTope.

2.1

Heunzorepmuueckuii mpouecc
B XMMHYECKOM peaKTope.
Opranuzanus Teruioo0MeHa B
peaKTope u TeMIlepaTypHbIe
PEKUMBI.

Pexxumbl naeanbHOTO
CMEIIeHUS TIEPHOINIESCKUHN 1
H/I€aIbHOTO BHITECHEHHS C
TEMI000MEHOM.
OnTUMH3AIUSA XUMAYECKOTO
rpolecca B peakTope.

[Jlex/

JI1.2J11.3
JI1.4J12.1
01030233




2.2

Bpewms mpebObiBaHus,
nepeMenIBaHKe B
XUMHYIECKOM peaktope. /TIp/

JI1.1J11.3

JI1.4J12.1J13.

1
012233

23

Temnoo0MeH B XUMHYECKUX
peakropax. /TIp/

JI1.1J11.3

JI1.4J12.1J13.

1
0102393

2.4

CamocTosTensHOE H3YICHUE
MaTepHaina B 3J1eKTPOHHOM
Kypce 1o

TeMme: TeMIepaTypHbIi pexxuM
B IIPOTOYHOM peaKkTope
U/I€aTbHOTO CMEILIEHUSI.
CpaBHeHHE aguadaTHIeCcKOro
mporecca B IPOTOYHBIX
pexnMax UeanbHOro
CMEIIECHHS ¥ BBITECHEHUS.
ABTOTEpMUYECKUI

peaktop. /Cp/

30

[1K-4-31 TIK-4-
32 T1IK-4-33
IK-4-V1 IIK-4
-Y2 I1IK-4-V3
[K-4-Y4 T1K-4
-B1 IIK-4-B2
[1K-4-B3 IIK-5
-31 TIK-5-32
MK-5-Y1 IIK-5
-Bl

JI1.1JI1.3

JI1.4J12.1J13.

1
010233

KM2

Pa3nen 3. IpoMbllieHHBIE
XHMHYeCcKHe PeaKTOPbI 1JIs1
NpoLeccoB:

- TOMOT€HHBIX;

- reTepoOreHHbIX;
reTeporeHHOKATAJIUTHYECK
HX.

3.1

ITpoMBIlLIEHHBIE
XHUMHYECKHE PEaKTOPhI IS
MPOIIECCOB:

- TOMOT€HHBIX;

- FETEPOr€HHBIX;

- TETEPOreHHO-
KaTAJIUTHYECKUX.

/JTex/

JI1.2J11.3
JI1.4J12.1
010233

32

Pacyers! 1715 rereporeHHo-
KaTaJIUTUYECKUX MIPOLECCOB.
CpaBHeHHE U BEIOOD
XHUMUYECKUX peaktopos. /I1p/

JI1.1J11.3
JI1.4J12.1
012233




33

CamocrosaTensHOe
U3y4YeHue MaTepHuana B
3JIEKTPOHHOM Kypce:
Peakrops! 17151 ra3oBbIX
TOMOTEHHBIX MPOLIECCOB.
YcTpoiicTBa U1l CMELIEHHS
B3aUMOJIEUCTBYIOILUX
peareHToB: COIUIO, IKEKTOP,
LEHTPOOEKHBII CMECUTENb.
KamepHbie u TpyOUaThie
peaKTopHl.

PeaxTops! ans
MKHJIKOCTHBIX TOMOT€HHBIX
npoueccoB. Mexannueckoe u
MTHEeBMaTHYECKOE
nepeMelIBaHue.
KoHCTpyKIMH MEXaHHYECKHX
MeIIAJIOK. Y CTpoiCTBa s
MOJBOJA U OTBOJIA TEIlIa.
KosonHble peakTopbl
WJICaTbHOTO BBHITECHEHUSI.
ABTOKJIaBHI.

Peaxrops! ans
Ta30’KHIKOCTHBIX
reTepOreHHBIX MPOLIECCOB.
[Ineno4Hble KOJIOHHBIE
peaKkTOphI TPyOYaToro u
HacaJ0YHOro THUMNOB. Buas! u
XapaKTePUCTUKU HACAIOK.
TpeboBanus,
MpeIbSBIsIEMbIE K HACAIKAM.
BapOoTaxxHbIe peakTOpEI.
Tunsel Tapenok, Hux
CpaBHUTEbHAS
XapaKTepUCTHKA.

KononHble peakTopbl
Pa30pBI3TUBAIOILETO TUIA.
Croco0bI TUCTIepTHPOBAHUS
KHUIKOHN (azpl. PeakTopsr
MIEHHOTO THIIA.

Peaxrops! s
TeTepOTreHHBIX MPOIIECCOB C
TBepao# dasoil. PeakTopsl
JUISL IPOLIECCOB B CUCTEME
"KUJIKOCTh-

TBepaoe" (pacTBOpeHHe,
9KCTparupoBaHue,
KpucTanauzanus). Peakropsl
¢ GuIBTpyIOmMUM U
B3BELIEHHBIM CJIOEM
TBepaoro pearenra. /Cp/

55

[1K-4-31 IIK-4-
32 T1IK-4-33
[1IK-4-V1 IIK-4
-Y2 IIK-4-V3
[1K-4-Y4 T1K-4
-B1 IIK-4-B2
I1K-4-B3 IIK-5
-31 TIK-5-32
MK-5-¥1 IIK-5
-Bl

JI1.2J11.3
JI1.4J12.1J13.
1
012233

KM1

34

/Dx3amen/

I1K-4-31 TIK-4-
32 I1K-4-33
[K-4-Y1 ITK-4
-Y2 1IK-4-Y3
[1IK-4-Y4 TIK-4
-B1 I1IK-4-B2
I1K-4-B3 I1K-5
-31 TIK-5-32
[IK-5-Y1 IIK-5
-Bl

Pa3nen 4. IloaroroBka k
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam




4.1 O06bem yacoB 5 10
CaMOCTOSTEIbHON paboTHI Ha
noarotoBky k KM /Cp/
4.2 O0BeM gacoB 5 0
CaMOCTOSITEIbHON paboTHI HA
moarotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTius (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI A5
€CaMOCTOSITeJIbHON MOATOTOBKH
IIposepsiemble
Kon KonTponsHoe
KM MepOTpUATHE HHIIMKATOPBL Bompocs! 11 oAr0TOBKU
KOMIIETeHLU I
KM1 Konnoxksuym. ITK-4-31;11K-4- 1) B guem cocTOoMT METO MOAETHPOBAHUS [IPU OTIMCAHUH PAOOTHI
MaremaTtuyeckoe 32;I1K-4-33;IIK-4- | peaktopoB? 2) HazoBuTe OCHOBHbIE TpeOOBaHMS, MPENBIBIISIEMBIE K
MOJIETTUPOBaHUE YI;IIK-4-Y2 MaTeMaTHUYECKOW MOJIEH XUMHUECKOT0 peakropa. 3) [IpuBeaure
XUMHYECKHX HIpUMEpH! KITacCU(UKAINY XUMIIECKUX peakTopoB. 4) KakoBs
MPOLIECCOB U pa3nuyMs B YCIOBHAX [IEPEMELINBAHUS B IPOTOYHBIX PEAKTOPAX
peaKkTopoB cMmeleHus 1 BeitecHenus? 5) [IpuBeanTe ycinoBus Ui CTALlMOHAPHOTO

pexuMa paboThl XUMHUECKOTO peakTopa. Bo3MoskeH i cTamoHapHbIH
PEeXHM B EPHOAUUECKOM peakTope? 6) HazoBuTe mocienoBaTesHOCT
9TaNoB PH COCTABICHUH MaTeMaTHYECKOH MOJIEIN XUMHUECKOTO
peakropa. 7) HazoBure npenenbHbl JOMYLIEHUs, KOTOPbIE UCIIONIB3YIOT
TIPU COCTABIICHUN 0aTaHCOBOTO YPaBHEHWUSI [Tl peakTopa JIF000ro
tuna? §) BeiBenute ypaBHeHHE MaTepHAIbHOTO OalaHCa peakTopa B
obmem Buge. 9) ITo kakuM nmpuunHaM OaaHCOBBIC YPaBHEHUS
(YypaBHEHHS MAaTEPHAIEHOTO M SHEPTETHYECKOTO OATAHCOB) COCTABISIOT
OCHOBY MaTeMaTHUECKOH MOAENN XUMIUIEcKoro peakTopa? 10)
Jlokaxxute ¢ MaTeMaTHYECKOM TOUKU 3pEHUS, YTO MPH CTALMOHAPHOM
pexuMe paboThl XUMHYECKOTO peakTopa B HEM HE MIPOHUCXOIUT
HAKOIUICHNUS BellecTBa 1 TeIIoThI? 11) BriBemuTe MaTeMaTinaeckne
Mogenu g peakropa PUC-n. 12) BriBenute MaTeMaTudeckue MOACIH
1t peakropa PUC-H. 13) BeiBeaure MmaTreMaTH4ecKre MOJICIH IS
peaxropa PUB.




KM2

Konnoksuym.
Nzotepmuueckuii
IIpoIecc B
XUMUYECKOM
peakTope.

TIK-4-V 1;1TIK-4-
V2;TTIK-4-V3:[TK-4-
V4:TTK-4-B1;TTK-4-
B2

1) YkaxxuTe OCHOBHbIE TUIIBI XHMHUECKHX PEAKTOPOB, TPEOOBAHUS K
HuM; 2) [IpuBeaure mpuMepsl MPUMEHEHHUs PEaKTOPOB B TEXHOIOTUH
BOKHEHUIINX XUMHYIECKIX ITPOIYKTOB. 3) B ueM 3aximodaercs mogodne
u pa3nuuue nporecca B peakropax UC-m u UB? OTtBer HauHHTE C
3anucu JuddepeHnanbHOro ypaBHeHUsI MaTepraibHoro Oananca
peakTopa Jiroboro Tuma. 4) YKaxxure, 4To TAKOE YCIOBHOE BPEMs
PEaKINH M 9YeM OHO OTIIMYAeTCs OT BPEMEHH NIPEOBIBaHMS B peakTope.
5) Kak MeHSrOTCS KOHLIEHTPAIH HCXOAHBIX KOMIOHEHTOB U MPOAYKTA
no anvHe peakropa VB 1 peakuuu nepBoro u BTOPOro nopsiikos? 6)
Kaxk m3MeHnTCS CTeneHb PEeBpaIeH s B peakTope IpH POTEeKaHU!
PEaKITiy IIepBOro MOPSAAKA IPH yBEIHMUCHNH HAYaIbHOW KOHIICHTPALIUH
B 1,5 paza? OtBer nosicuure pacuétom. 7) Kakoe npeaenbHoe
HpeBpaleHUe MOKHO TONTyduTh B peakrtope MC-n mpu npoTekaHun
obparumotit peakuu? [ToaTBEpAUTE 3TO € TIOMOIIBIO MAaTEMaTHIECKOH
Mozenu u usobpasure rpadudecku. 8) B peaxrope MC-m mpoTekaer
obpaTuMmas peakuus. Kak H3MEHHUTCSI CKOPOCTb MPEBPAIlIEHHs B Hauaie
Tpolecca B pe3ysbTaTe yBEeIUYeHHs TeMiepaTtypbl? M3meHurces au
npeaenbHOe MpeBpalieHue, kKak u modemy? 9) Iomyunre MaT.Moaemb
nporecca B peakrope B npu npoTekaHuy CIIOKHON peakiu: a) ¢
HapajuIeNbHOM CXEMOM NpeBpalieHus; 0) IocIe0BaTeIbHON CXeMOn
npeBpamnieHus. [Tokaxxure rpaduk M3MEHEHNS KOHIICHT P
KOMITOHEHTOB T10 JJTHHE PeakTopa B 0OBACHUT, €ro BUJ ( IToueMy
KOHIIEHTPAIIUH YBEIIMYHBAOTCS, YMEHBIIIAOTCS, HE MeHsATes). 10) B
peakrope 1B nporexaer mocienoBaTenbHas peakms. Kakne
PEKOMEHJalINH MOXHO CAENATh, YTOOBI JOOUTHCSA: a) MAKCHMAJIBHOTO
BBIX0/1a IPOMEXKYTOYHOTO MPOAYKTA; 6) MAKCUMAIBHO CETEKTHBHOCTH
MO MPOMEXKYTOYHOMY MPOAYKTY; B) MAKCHMAJIbHOTO BBIX0J1a
KoHeuHoro npoxykra? 11) Kax MeHseTcsl KOHIIGHTpaIys BEIIeCTBa 110
o06bemy nporognoro peakropa MC ? 12) [ToueMy npou3BOAUTETBHOCTD
peaktopa B pexxume B Gonblie, yem B pexxume C npu npoTekaHuu
npocThIX peakunii? 13) MoeT i pexXuM peakTopa OKa3bIBaTh
BIIMSTHHE HA CEJICKTUBHOCTH TIPOIIECCa IPH IPOTEKAHUH CIIOKHOM
peakuun? OtBet obocHyiTe. 14) Ha3zoBuTEe MpUYHMHBI OTKJIOHEHHS
PEXHUMOB B IIPOMBIIIIEHHBIX peakTopax oT MC u UB?




KM3

Konnoksuym.
I'ereporennsie
IIPOLIECCHI.

ITK-4-B2;I1K-4-
B3;ITK-5-31;I1K-5-
32;I1K-5-V1

1) Kaxue mponeccel oTHOCSTCS K reteporeHHbIM? [lepeuncnnte cragnu
rereporeHHoro 2) npouecca. HazoBure o61acTu npoTekaHus
reTeporeHHoro mnportiecca. 3) Kak moapasaemnsrorcs rereporeHHbIe
MPOIIECCHI IO BUY yUacTByromux ¢a3? 4) B yem 3akmirouaercs
MHOT'OCTaJUHHOCTb T€TepOreHHOro nporecca? Yem OTIYaroTcst
YCJIOBHS TETEPOTEHHOI0 MPOLECCa U YCIO0BHS NPOTEKAIOIEH B HEM
peakin? 5) Uto Takoe HabIrOaeMast CKOPOCTh TETEPOreHHOTO
mpoliecca, OT 4ero OHa 3aBHCUT 6) UTo Takoe TUMHUTUPYIOLIAst CTaIus B
rereporeHHoM npouecce? Kax muMutupyromas cragus onpeaensier
pexuM nporiecca? 7) UeM OTIIMYaeTCsI MOAEND «CKUMAIOIIasics cdepay
0T MOJIENTHN «CxXHUMarorieecs sapo»? [IpuBenure npuMepsl MPpOIEeccoB.
8) Hapucyiite cxemy 1 00bSICHUTE CTPYKTYPY IpOLIEcca «ra3-TBEploe
(monHOCTHIO pearupyromiee). Kakue sTamsl nporecca MOKHO
BbLIENUTH? Hanumure ucxoqHoe ypaBHEHHE MaT. MOAENIHU 3TOrO
npouecca. 9) Hanmmure ypaBHeHHs A1 HaO/IIODaeMOM CKOPOCTH
npeBpaneHus (I peakuy NepBoro Mopsiika) 1 BpeMeHH MOJTHOTO
npeBpamieHus TBeproi yactunsl. 10) Hapucyiite rpaduku n
00BACHHUTE, KaK MCHSCTCS BO BPEMEHH pa3Mep YaCTHUIIbI, CTEIICHb
IpeBpaleHus TBEPIOrO peareHTa, CKOpOCTh NPEBPAIIEHHUs YACTHIBI.
11) Kak 3aBucuT HabmIr01aeMast KOHCTaHTa CKOPOCTH MPEBPAICHUS B
IpoIecce «CKUMAOIIAACS chepa» OT TEMIEPATYPHl H CKOPOCTH
notoka? Kak 3TH 3aBUCHMOCTH CBS3aHBI ¢ pexkuMoM mporecca? 12) Kax
MO>KHO HHTEHCH(HIIPOBATH NPOLECC «Ta3-TBEPIOe (ITOTHOCTHIO
pearupyroriee)? 13) Hapucyiite cxemy U 00BSCHHTE CTPYKTYPY
mporecca «ra3-TBepoe (HeIoIHOCThI0 pearnpytomee). Kakue stamst
mpolecca MOXKHO BeIIeIUTh? Hanummure ucxoqHoe ypaBHEHHE MaT.
Mozienu 3Toro nporecca. 14) Hanummre ypaBHeHus Juist HaGuro1aeMoi
CKOPOCTH TIPEBPAIICHAS H BPEMEHH II0JIHOTO ITPEBPAICHNS TBEPAOH
JaCTHIIBI JUTA Pa3HBIX PEeXXKUMOB Ipouecca. 15) Hapucyiite rpaduku u
00BACHUTE, KaK MEHSETCS BO BDEMEHU pa3Mep YaCTHUIIbI, CTENEHb
TPEBpAaIIeHHUS TBEPIOTO peareHTa, CKOPOCTh MPEBPAICHUS YaCTHIIBI
JUISL TIPOIIECCa «CKUMAIOIIeecs sIIpo» B Pa3HBIX pexxknMax. 16) Kax
MOKHO HHTEHCHU(DHUIIPOBATH MPOIECC «Ta3-TBEPAOE (HEMOTHOCTHIO
pearupyloliee) B pa3HbIX pekuMax ero nporekanus? 17) Ykaxure
CTIOCOOBI OIIpe/IeNICHNs 00IACTH IPOTEKAHHS IIPOIEcca B CHCTEME «T'a3
— TBepaoe Tenoy. 18) IIpuBenure npumMeps! TEXHOIOTHYECKUX
MPOLIECCOB «Ta3-)KUAKOCTbY U CHOCOOBI OpraHU3aly B3aUMOJEHCTBUS
rasa ¢ XuAaKocTeo. 19) Hapucyiite cxeMy 1 00BSICHUTE CTPYKTYPY
Iporecca «ra3-KHIKoCcTh». Kakue 3Tarsl mpomecca MOYKHO BEIICIHTE?
Hanumure ucxogHoe ypaBHeHHE MaT. MOAEH 3TOTo nporecca. 20) B
YEM paslInuue CTPYKTYpP MPOLECCOB «Ia3-TBEPAOE» U «Ta3-KUAKOCTb»?
21) Hanmmite BeIpaXkeHUe T HAOII01aeMOM CKOPOCTH TIPEBpAICHHS.
OT KakuX yCcIOBHH U KaK 3aBUCUT HaO0gaeMasi CKOPOCTb
MpeBpalieHus B pa3HbIX pexkumax? 22) C yem CBA3aHO BO3MOXKHOE
YMEHBIIICHHE CKOPOCTH IPEBPAIICHHS TIPH HOBBIIICHUH TeMIIepaTyphl?
23) Kak MOHO HHTEHCH(HIIIPOBATH MPOLECC «Ta3-KUAKOCTE»? 24)
IIpoananusupyiite OCHOBHBIC HEAOCTATKH U JOCTOMHCTBA PEAKTOPOB
NEPHOANYECKOr0 ACHCTBUS. B KakuX MpoU3BOJICTBaX yYalle
BCTPEYAIOTCS TAKHE PEaKTOPhI?

KM4

Konrponsnas
pabota

I1K-4-31;I1K-4-
32;11K-4-33;11K-4-
VI1;IIK-4-Y2;11K-4-
V3;11K-4-Y4;I1K-4-
B1;I1IK-4-B2;I1K-4-
B3;I1K-5-31;I1K-5-
32;11K-5-V 1;I1IK-5-
Bl

BrBenute auddepeHnuansHoe ypaBHEHIE MaTepHANBHOTO OaaHca
JUIS peakTopa Jr00ro TUIA U MOIYyYUTEe U3 HEro MpeaeabHbIe
cootnomenus mist PUB, PUC-u, PUC-m.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

JloMamHsst KOHTpOJIbHAs paboTta
3agauu 1o Teme: «Bpems npeObIBaHus, pacnpeeneHie BpeMeH! peObIBaHus, IEpeMELINBaHNEe B XUMHYIECKUX PEaKTOPAX»
0 BapuaHT
B peanbHOoM peakTope npoBoANTCS KUAKO(a3Has HeoOpaTuMas peakius HEPBOTO MOPSAKa, IPOTEKAIONIAs C YMCHBIICHHEM
IUTOTHOCTH peakiuoHHol cMmecu B 1,08 pa3 mpu XA = 1. Koncranra ckopoctn peaknun k = 8 * 10-2 c-1.

OHpCD;eJII/ITI) CTCIICHb NPEBPAIICHNSA BEIICCTBA HA BBIXOJC U3 PCAKTOPA C YUCTOM U 0e3 y4ueTa UBMEHECHUS IIIIOTHOCTH
peaxunonﬂoﬁ CHUCTEMBI, €CJIM OIIBITHI C TPACCEPOM AajIX CICAYIOIIHNE PE3YJIbTAThI:

c
0 5 10 15 20 25 30 35 40 45 50 55
Cu, ycn.en 4,6 4,5 4,2 3,8 2,7 1,8 L1 0,7 0,4 0,2

0,1 0

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormca}me ﬁlfl.]'leTOB, TECTOB U T.l'[.)

DopMoii TPOMEKYTOUHOM aTTECTAIMU 110 TUCHUIUIMHE SBISIETCS IK3aMEH.

Hioke npencrasien odpaser Ouiera s 9K3aMeHa, IPOBOAUMOTrO B YCTHOI (hopme.
MMHUCTEPCTBO HAYKH 1 BBICIIEI'O OFPA3OBAHIM S POCCUMCKOM ®EJIEPALIUN
DenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHNE BBICIIIETO 00pa30BaHUS
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKMIA TEXHOJIOTMYECKHI YHUBEPCUTET
«MUCuC»

HOBOTPOMILIKUI OUITAAIT

Kadenpa MareMaTHKy 1 €CTECTBO3HAHUS

BUJIET Ne O

1 Xumnueckue peaktopsl. OCHOBHbIE TPeOOBaHUS K IIPOMBIIIIIICHHBIM PEAKTOPaM.

2 I'ereporennsle nporeccsl. Odmue 0coOeHHOCTH TpoIiecca.

3 Paccumratite BBIXOI IMPOAYKTa P, €CJIM U3BCCTHO, YTO IIPpH MPOBCACHUH IMOCICAOBATCIBHBIX peaKL[PII:I

CocTaBuit: K.T.H., ToueHT kadenapsl MuE J.1. AnexceeB
3aB. kadenpoit MuE A.B. IlIBanésa




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

[oxa3zarenu U KpUTEPHH 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 HGO6XOD;I/IMI>IG BBIBO/JIbI.

— Ha OIIEHKY «XOpoInoy (4 6ayuia) — 00yJarouics IEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHIINH:
* TaeTCsl KOMIUTEKCHASI OTICHKA TPE/ITIOKESHHON CHTYAIHH;
* ICMOHCTPHUPYIOTCS JOCTATOYHbBIC 3HAHUS TEOPETHICCKOr0 MaTepralla i YMEHUE UX IPHUMEHSTH; HO JIOMYCKAIOTCS
HE3HAYUTEIbHBIC OITHOKH, HETOYHOCTH
* BBITIOJIHEHHE BCEX MPAKTUYECKUX 3aJ[aHNH; BOZMOXKHBI STUHHYHBIE OITUOKH, MC-TIPABIIIEMblEe CAMUM CTYIEHTOM IOCTIe

3aMCYaHuA MpEenogaBaTeis,

¢ 3aTPYAHCHU IIPHU aHAJIUTHYCCKUX OII€paluiax, IIEPEHOCE 3HAHUM U yMeHI/Iﬁ Ha HO-BbIC, HECTAHAAPTHBIC CUTYyaAllUU.

— Ha OIICHKY «YIOBIETBOPUTENBHO» (3 Oayna) — 00yJaroniiAcss JEeMOHCTPHPYET OPOTO-BEIil yPOBEHBb C(HOPMUPOBAHHOCTH

KOMIIETECHIIN:

® 3aTPyYAHCHUA C KOMIIJIEKCHOM OIIEHKOM Hpe,[[J'IO)KeHHOﬁ CUTyalluu,

* HETIOJTHOE TEOPETHUECKOe 000CHOBaHHE, TPEOYIOIee HAaBOSIIUX BOIIPOCOB Mpe-1101aBaTelIs;
* BBITIOJIHEHHE 33/IaHUH MTPH TOJCKA3Ke MPEToIaBaTels;
* 3aTpyIHEHUS B POPMYIHPOBKE BHIBOJIOB.

— Ha OIIEHKY «HEYIOBIETBOPUTENHHO (2 Oaria) — 0OyJaronuiics JeMOHCTpUpYyeT 3HaHus He Oonee 20% TeopeTHIecKoro
MaTepuaia, JOMYCKAaeT CyIICCTBCHHbLIC OLLII/I6KI/I, HE MO-KET IMOKa3aTb UHTCIJIJICKTYaJIbHbIC HAaBbIKU PCIICHHUS MMPOCTLIX 3a/J1a4.

— Ha OIIEHKY «HEYIOBIETBOpUTENHHO» (1 6am) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHHS Ha YPOBHE BOCTIPOU3BEACHUS H
00bsICHEHHST HH(DOPMAIMH, HE MOXKET IMOKA3aTh HHTENI-IICKTyaIbHBIC HABBIKH PEIICHUS [TPOCTHIX 3a/1a4 HEMPABIIIbHAS OIICHKA

HpCZ[HO)KCHHOﬁ CUTyalluu;

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpI)I, COCTaBUTCIIN

3araBue

bubnuoreka

WznarenbcTBO, TOM, 31. ajipec

JI1.1 |Kacarkuua AT.

OCHOBHBIE NIPOLIECCHI U
anmaparbl XUMUYECKOH
TEXHOJIOTHH

M/Anbsuc, 2014 ,

JI1.2 | Ky3nenosa .M.,
Xapmammnuan X.0,
Wsanos B.I'.,
YupkyHos 3.B.

O061ast xuMuyeckast
TEXHOJIOIHsS. METO10JIOr s
MPOSKTHPOBAHUS XMMHUKO -
TEXHOJIOTHYEKUX MPOLIECCOB:
YueOHuK

CII6/JIans, 2013,

JI1.3 | K.B. bpsakun, A.1.
Jleontrena, B.C.
OpexoB

OO01as XuMHu4YecKas
TexHojorus B 2-x 4. Y. 2. :
yueOHOe mocooue

Tamb6oB : U3gateasctBo ®I'BOY BITIO
«TTTY», , 2012, URL:
http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).

JI1.4 | A JleouTtheBa

O6opynoBaHHE XUMHUYECKHX
MPOU3BOJICTB B 2 YaCTIX :
y4aeOHOoe mocobue

Tam06o0B : Usnarenscteo ®PI'BOY BIIO
«TT'TY», , 2012, URL:
http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015).

6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA

ABTOpI)I, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aJipec

JI2.1 |IlaBnos K.®.,
Pomankos I1.T.,
Hockop A.A.

[Ipumeps! 1 3a1a4n 1O Kypey
MIPOLIECCOB U ammapaToB
XUMHYECKOH TEXHOJIOTUU

M/Anbsuc, 2013,

6.1.3. MeTroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

W3narenscTBO, roa, 3i1. anpec




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.1 |[JIeonTneBa, A.H. O06o0pynoBaHHE XUMUYECKUX TaMO0BCKHIT TOCYIapCTBEHHBIIH
MIPOU3BOJCTB : B 2 HACTSIX : TEeXHUYECKUil yHuBepcureT , 2012,
yaeOHOe mocooue https://biblioclub.ru/index.php?
page=book&id=277812
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»
31 |Poccuiickas HaydHas eKTpOHHAs OMOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
23 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 |bBpaysep Opera
I1.6 | Bbpayzep Yandex
1.7 |Zoom
1.8 | WinDjView 2.0.2
I1.9 |Mathcad 14.0 University Classroom Perpetual
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 023 JaHHBIX
N.1 |- Odunmansrenii caiit HoBotpourkoro ¢prmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- DOnexrpornas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcuTeTckas oubimoreka onnaiu http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
127 VYuebHas naboparopust (xommbioTepHsblif | Kommiuekr — yueGHOM  mebemu Ha 24 MmecT  mid
KJIAcc) oOyuatonuxcsi, 12 CTalMOHAPHBIX KOMIIBIOTEPOB IS
CTYIICHTOB, 1 CTaIlMOHAPHBIH KOMIIBIOTEP JUTS
mpenofaBarens (y BCEX BBIXOJ B HMHTEPHET), MPOEKTOD,
HHTEPAKTHBHAs  JIOCKa, JIOCKa aylIuTOpHAas  MEJoBasd,
KOMMYyTaTop, BeO Kamepa, IOKyMEHT-Kamepa, MJOCTyI K
OUOC Yrausepcutera MUCHC gepe3 nuaHBINH KaOWHET Ha
mratpopme LMS Canvas u Moodle, numneH3nOHHBIE
nporpammbl MS Office, MS Teams, antusupyc Dr.Web.
132 VYuebHas nabopaTtopust GU3NKH Kommmexkr  yuebmoit mebenm Ha 16 wmecTt g
oOyuaronuxcsi, paboyee MecTo  mpemnojaBarens, 2

CTAallMOHAPHBIX KOMIIbIOTEpAa Ui OOydJaromuxcs, JOocKa
ayIUTOpHAs MENIOBas, KOMIUIEKT THIIOBOTO OO0OpYTOBaHHS
IS nabopaTtopuit «DNIEKTPUIECTBO u
MarHeTu3sm» (HaCcTONBHBIA KOHCTPYKTMB 1 T, OJIOK
reaepatopoB 1 mT, OJOK MyJIbTUMETpOB 1 1T, OJIOK
HabopHOoe moje | mT, KOMIUIEKT MHHUOJIOKOB | 1T, Gi0K
MOJICITUPOBAHUS TMOJIeH | IIT, KOMIUIEKT COSTUHHMTEIbHBIX
npoBoJoB 1 mit.).

8. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIIINXCA

OCHOBHOH 1IeTbI0 00pa30BaHUs M0 TUCHUTUINHE SBISIETCSI OCBOCHHE CTYICHTAMH OCHOBHBIX 3aKOHOMEPHOCTEH XUMIUECKHIX
MPOLIECCOB, MPOTEKAIOIIUX B PEAKIIMOHHBIX allapaTrax, ¥ OCHOB TCOPUH XMMHUYECKUX PEAKTOPOB, KOTOPBIC B CBOIO OYEpe/Ih
(hopMHUPYIOT MPO(heCCHOHATBHBIA YPOBSHD CHEIUAINCTA MO JAHHON CIIEIHaIbHOCTH.

[Tpu u3yvdeHnn QUCIUIUINHBI CTYJCHTaM CIIEAYeT ONMUpaThCs Ha 3HAHUE, a IPH HEOOXOTUMOCTH TIOBTOPEHUE OTIEITEHBIX
pa3menoB CAenyomnX yaeOHbIX JUCUUIUINH: «Marematuka 4.1, 4.2 «J]omoiHuTeNbHbIE TTaBbl MaTeMaTUKNy, « THpOopMaTHKay,
«OO0111as 1 HeopraHuyeckas XUMus», «Pusudeckas XuMusny, «O0Ias XuMuIeckas TeXHOIOTus», «IIporecchl 1 anmapaTsl
XAUMHYECKON TEXHOJIOTHID.

Paboueili mporpaMMoi TUCIUIUTHHBL « XUMUUECKHE PEAKTOPBD) MPEAYCMOTPEHA CAMOCTOSATENbHAS paboTa CTYIEHTOB B 00beMe
54 yacoB, 4TO mpennoaaraeT HeoOXOIUMOCTh BBIJEISTh HA CAMOCTOSATENBHYIO paboTy HE MeHee 3 4acoB B HEZETIIO.
[{enecoobpa3Has MoCieN0BATENbHOCTh CAMOCTOSITEILHOTO U3YYCHHUS MaTepralia JUCIUTUIMHBI OMPEACIISICTCS COOTBETCTBYIOIIUMHU
pEeKOMEHIAIMAMU TipenoaBaTens. CamocTosTeNnbHas paboTa MPOBOANUTCS C TETBIO YIITyOJICHHUS 3HAHUA 10 AUCITUTLTHHE U
npeaycMaTpUBAEeT:

- YTCHHUE CTYJACHTaMH PEKOMEHIOBAHHOM JINTEPATYpPhl U YCBOCHHE TEOPETUUECKOTO MaTeprata JUCIUIIHHEI,




- MOJTOTOBKY K MPAKTUYECKUM 3aHATHSAM,;

- paboTy ¢ IHTepHET — HCTOYHUKAMU;

- MOJTOTOBKY K HAIICAHHUIO KOHTPOJIBHOH pabOoTHI, TECTOBBIX 3a/IaHHM, cIade SK3aMeHa.

ITnaanpoBaHue BpeMEHH Ha CAMOCTOSTENEHYIO Pa00Ty, HEOOXOAMMOT0 Ha H3ydIEeHHE HACTOSIIEeH TUCIIUIIINHEIL, CTYICHTaM
Jy4Ille BCETO OCYIIECTBISATh Ha BECh CEMECTP, IpeycMaTpHBasi IPHU 3TOM PETYISPHOE OBTOPEHHE NMPOIICHHOr0 MaTepuana.
Marepuai, 3aKOHCTIEKTUPOBAHHBIH Ha JTEKIHAX, HEOOXOIMMO PEryIIpHO JOMONHATh CBEACHUAMH U3 INTEPATYPHBIX HCTOUHHUKOB,
PEKOMEHIOBAaHHBIX IIPEIOaBaTeNIeM 1 JOIIOHUTENIBFHO HalileHHBIX. [0 KaX 0l U3 TeM I caMOCTOSTEIFHOTO O0YIeHHS,
IpUBeNeHHBIX B «Pabodeil mporpaMMey» TUCHUIIMHEL CIeAyeT CHaYala IpOYUTaTh PEKOMEHA0BAHHYIO IUTEPATYPy U IPH
HEOOXOANMOCTH COCTaBUTh KPaTKHH KOHCIEKT OCHOBHBIX ITOJIOKCHUH, TEPMHUHOB, CBEIICHUH, TPEOYIOIUX 3aIIOMUHAHUS 1
SIBJISIFOIIMXCS OCHOBOIIOJIAratoIMMHU B 3TOM TEME U JUIs1 OCBOECHUS NTOCIIEIYIOIIUX Pa3/IenoB Kypca.

CamocrosTensHast paboTa CTyJeHTOB

TemaTHka caMOCTOATENIFHON pabOTHI CTYACHTOB IpesicTaBiieHa B «Pabodeli mporpammey. OTieHKa pe3yabTaToB
CaMOCTOSTEIbHON pabOThI OPraHU3YeTCs KaK €AMHCTBO ABYX (DOpM: CAMOKOHTPOIIb U KOHTPOJIb CO CTOPOHBI MIPEIOAaBaTes.

CaMOKOHTPOJIb 3aBUCUT OT ONPEENEHHBIX KaU€CTB IMYHOCTH, OTBETCTBEHHOCTH 3a PE3YJIbTaThl CBOEr0 00yueHus,
3aMHTEPECOBAHHOCTHU B IOJIOKUTEIBHOM OLIEHKE CBOETO TPYyJa, MaTepUaIbHbIX U MOPAIIbHBIX CTUMYJIOB, OT TOTO HACKOJIBKO
00ydJaeMBblii MOTUBHPOBAH B JOCTHKEHUH HAWITYUIINX PE3yJIbTAaTOB.

KonTtpons 3a Tekymieil caMocTosATenbHON paboToil CTYAEHTOB OCYIIECTBISETCS Ha MPAKTUUECKUX 3aHATHAIX.

KonTpous 3a mpopaboTKOM JIEKIIHOHHOTO MaTeprala 1 CaMOCTOSTEIbHOTO U3y4eHUsI OT/IEIbHBIX TEM OCYLIECTBISIETCS BO
BpeMsI pyOeKHOTO KOHTPOJIS (KOHTPOJIBHBIE PaOOTEHI).

OCHOBY CaMOCTOSITENBHOM pabOTHI CTYAGHTOB COCTABIISET BHIIIOJIHEHUE U 3aIKTa pedepara 1o TeMaM, NPeaIoKeHHbIM
nperogasareseM (IIpUBEACHHBIM B paboueii mporpaMme JIMCLMILIMHB). Y ClienHast 3aiuTa pedepara sBisieTcs JI0IYCKOM K cliade
9K3aMEHa.

YkazaHus 1o CaAMOKOHTPOJIIO 1 IMOATOTOBKE K KOHTPOJIBbHOMY TECTHUPOBAHUIO

OrneHka TeKyIei ycreBaeMOCTH U IPOMEXKYTOYHOH aTTeCTallK CTYICHTOB IT0 HTOTaM OCBOCHUS TUCIMIUTMHBI « X UMUYECKHUE
PEaKTOPBD» MPENCTABISIIOT COO0H KOMITIEKT KOHTPOIHUPYIOIUX MaTepPUaIOB CIEAYIOIINUX BUIOB!

- BxomHot# koHTpoIh. [Ipencrapisier co6oit nepeders u3 10 — 20 OCHOBHBIX BOIPOCOB, OTBETHI HA KOTOPBIE CTYJCHT TOJKEH
3HATH B PE3YNIbTATE U3YUEHUS MPEABIYIINX TUCIUIUIAH (MATEMATHKH, (GU3UIECKON XUMUH, TIPOIIECCOB H alllapaToB XUM.
texHonorun). [TocraBneHHbIe BONPOCH TPEOYIOT TOYHBIX M KOPOTKUX OTBETOB. BXOTHON KOHTPOJIB MPOBOAUTCS B YCTHOH hopme
Ha TIepBOH JIEKIMHU B TeUeHHE 15 MUHYT.

- [IpomexyTounslii KOHTpPOIIb. [IpoBepsieTcst cTeneHb YCBOCHUS TEOPETUYECKUX U PAKTHYECKUX 3HAHUN TT0 OCHOBHBIM
pazzenaM AuCHUILIHHBL. OCYIIECTBISIETCS B BUAE MPOBEACHUS ayTUTOPHBIX KOHTPOJIBHBIX padoT. KoHTpoIbHEBIE paboThI
HpeIyCMaTPUBAIOT TCOPETUIECKHE BOIIPOCH], TECTOBBIC U MPaKTHYECKUE 3anaHuss. KOHTpobHbIE paboThI MPOBOISATCS B
MMCEMEHHOM BHUJI€ HA MPOMEKYTOUHBIX 3TAlaX OCBOCHUS JUCIUILTUHBI.

- Dx3ameH. [IpoBoANTCS B KOHIIE CeMecTpa MyTeM OaTbHON OIeHKH. DK3aMeHAMOHHBIE OWIIETHI TSI CIauH dK3aMeHa
COCTOAT U3 TEOPETUUECKUX BOMPOCOB U 33/1a4M MO BCEM pasjiesiaM, U3y4aeMbIM B JaHHOM ceMmecTpe. CTyaeHT, KOTOpbIii HabupaeT B
nporecce MPOBEACHHUS BXOJHOTO U MTPOMEKYTOYHOTO KOHTPOJISI MAaKCHMAJIFHOE KOJIMYECTBO OAJIOB, OCBOOOIKAACTCS OT CAA4U
9K3aMeHa. MaKCHMaJIbHBIH HTOTOBBII PEHTHHT COOTBETCTBYeT 50 Oarmam.

OdopmiieHre KOHTPOJIBHON pabOTHI
Jlnst cTyneHToB 3a04HOH (GopMbl 00ydeHHs

CTyzieHT - 32049HUK JIOJKEH MOIYyYUTh TEOPETHUECKUE 3HAHUS B COOTBETCTBHUU C TIPOrPaMMOIi IO CIIELHANBHOCTH, YMETh
TPUMEHSTH 3TH 3HaHMSA B IPAKTHICCKON IESTEFHOCTH, NeHCTBOBATh CAMOCTOSATENEHO, 3((EKTHBHO, B COOTBETCTBHH C
MOCTABIEHHBIMH 33Ja4aMU.

CornacHo y4eOHOMY IJT1aHy, CTyAEHTbI — 3a0YHUKU BBINOIHAIOT JOMAIIHIOI KOHTPOJIBbHYIO pabOTy B CPOKHU, YCTAHOBJIEHHBIE
Y4eOHBIM IpaHKOM.

Ienb BEITTOTHEHHSI KOHTPOIBHOH pabOTH — HAYIUTh CTYAEHTOB CaMOCTOSATEIBHO I0JIB30BAaThCA YUeOHOI N HOPMATHBHON
JIUTEpaTypoi, MPUOOPECTH HABBIKU MUCbMEHHO M3JIaraTb MaTepHal M0 KOHKPETHBIM BOIIPOCAM, KOTOPBIE MOTYT BO3HUKHYThH B
NpPaKTHYECKON JIESTEIbHOCTH.

3amaHve s BBITIOTHEHHUSI KOHTPOJIBHOM paboThl pa3paboTano B 10 BapraHTax. B Kak7joM BapHaHTe collepkKaTcs 3a1adu Mo
OCHOBHBIM TeMaM AUCHUILUTHHEL. HoMmep BapraHTa onpenensercs mo nocieqHeil nudpe Homepa 3aueTKu.

[Tepen BbINOIHEHNEM KOHTPOJILHON PaOOTHI CTY/ICHTY HEOOXOIMMO BHUMATEIILHO U3YYHTh METOIMUYECKHE YKa3aHUs K TeMaM
U PEeKOMEHTyeMYIO JIUTepaTypy, B COOTBETCTBHH C TIPOTPAMMOIA.

KontponsHas paboTa BIOTHACTCS B yaeOHOI Terpanu (12 nucros). Ha Terpans HakIenBaeTcs TUTYIBHBIA JINCT, KOTOPBIH
3aIlOJTHSETCS 10 YCTAaHOBJIEHHOH B y4eOHOM 3aBeleHHH GopMe (PacookeH Ha HHPOPMALIMOHHOM CTeHAE Kadenphl).

Pabora nomkHa OBITH BBIIIOJIHEHA TPAMOTHO M aKKypaTHO, YETKUM, pa300opunBbIM noadepkoM. He nomyckaercst cokparienue
CIIOB (KpoMe OOIIETIPHHATEIX COKPAICHHH).

KontponbHas paboTa MOXxeT OBITH BHIIIONHEHA HA KoMmmbioTepe mpudTom Times New Roman, pazmepom 14 1 Hareuatana Ha
Ooymare ¢opmata A4 Ha JTHUIIEBON CTOPOHE KAXKIOTO JINCTA.

Odopmirsist paboTy, HEOOXOTMMO ITPOHYMEPOBATH CTPAHHIIBI, OTBECTH ITOJIS IIMPHUHOH 2-3 CM IS 3aMEYaHUH pericH3eHTa,
MPUBECTH YETKYIO ()OPMYNHUPOBKY BOIIPOCA U IUIaH BBIOPAHHOM TEMBI, H3JI0KHUB OTBET Ha HEro. B koHIle paboTs! yKasaTh
UCTIONB3YEMYIO TUTEPaTypy, MOCTABUTH AATY BHITOIHEHUS pabOT U MOAIUCE.




BrmmonnenHas pabota ciaercs Ha kadenpy.

ITpy nosryueHnH OTpELieH3UPOBAHHON PabOThI CTYIICHT JOJDKEH BBHIIIOJIHUTH BCE YKa3aHUs peleH3enTta. Pabora Hax
OITMOKaMH, JOTIOJTHEHUS K OTBETaM, COTJIACHO PEIICH3NH, BHITIOJHACTCS B 3TOH JKe TETPaIH.

Ha peren3unio He MPUHIMAIOTCS pabOTHI:

- BBITIOJIHEHHBIE 110 HENPaBUJILHOMY BapHaHTY;

- TIEpEIMCaHHbIE Y APYIHX CTYICHTOB;

- BBITIOJTHEHHBIE HEOPEKHO, HE Pa300PUMBBIM ITOTICPKOM.

BosBparteHHsle 6e3 pereH3un (HO ¢ 00sA3aTeNnbHBIM yKa3aHUeM IPUYUHEI BO3BpaTa) paboThl CTYACHT 00513aH BBIIIOIHUTH
HOBTOPHO, B COOTBETCTBUH CO CBOMM BapHaHTOM M TPEOOBAHUSIMH, IPEABIBIIEMBIMUA K KOHTPOJIBHBIM paboTaM, 1 BHOBb CAaTh Ha
kadenpy.

INocne BBITOTHEHNS U 3aIIUTHI KOHTPOJIBHOM PabOTHI CTYCHT JOMYCKaeTCs K CAade K3aMeHa.




