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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

XUMHYECKHE PEAKTOPHI

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
[Tpodums XUMHYecKask TEXHOJIOTHsI IPHPOIHBIX SHEPTOHOCHUTENEH U YIIIepOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 3a4eT C OLEHKOH 5
ayJUTOPHBIE 3aHATH 51
caMoCTOsITeNbHAs paboTa 93

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Uroro
Henens 19
Bun 3anaruit i | PO | VI PII

Jlexmun 17 |17 (17 |17
[IpakTuueckue 34 134 |34 |34
Uroro ayn. 51 |51 |51 |51
KonrakTHas paboTa 51 |51 |51 |51
Cam. pabora 93 193 |93 |93
B ToM uucne cam. 45
pabota B pamkax ®OC
HUroro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

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

Pabouas mporpamma
XuMHYeCKHe PeaKTOpbI

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 texHomnorus, 18.03.01 25 XumTexnonorus IIplIOuYM.plx Xumudeckast TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 25.12.2024, nporoxoi Ne 58

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 25.12.2024, nporokon Ne 58

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

IIpotokon ot 12.03.2025 r., Ne3

PykoBonuTens nonpasaenenus k.1.H., A.B.11IBanesa



1. HEJIX OCBOEHUA

1.1 | momydeHue 3HaHUN O KOHCTPYKLIMU PEAKTOPOB, UX OCHOBHBIX 3JIEMEHTAX U METOJaX MAaTEMaTUIECKOT0 OIIMCaHUsI C
LEITbI0 ONTHMU3ALUHU PAOOTHI MO IETEBBIM KPUTEPUSIM HITH TpeOyeMoMy 00BbEMY TPOU3BOACTBA.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.B

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 Be3omacHOCTE JKH3HENEITEIHFHOCTH

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaecTByIoOmIee:

2.2.1 |Texnonorus riayookoit mepepaboTku HeGTH

2.2.2 |HW3BneyeHue u nepepaboTka XMMUYECKUX MPOIYKTOB KOKCOBAHUS

2.2.3 | TexHONIOTHs MPOMBICTIOBOH MOJTOTOBKH U MepepabOTKH HE(TH U ra3a

224 | ®OU3UKO-XUMHYECKHE OCHOBBI HE(TAHBIX AUCIEPCHBIX CUCTEM

2.2.5 |IoaroroBka K mpouemype 3amIuThl U 3aMINTA BRITYCKHON KBaTH()UKAIIMOHHON PaboTHI

2.2.6 |IIpegnumnioMHas paKTHKa

2.2.77 |IIpou3BOACTBEHHAs IPAKTUKA

2.2.8 |IloaroroBka yriei aist KOKCOBaHUS

2.2.9 |Koxkcoanue yriuei

2.2.10 |IlepBnuHas mepepaOOTKa yriIeBOJOPOIHBIX Ta30B

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

IIK-4: CniocoGeH 01leHMBATh TEXHHYeCKoe cOCTOsIHUE M 3 (PEeKTUBHOCTH padoThl 000py10BaHNs, IPeAIaraTh
COBEpPLICHCTBOBAHNE KOHCTPYKIUH OTAEeJILHBIX 371eMEHTOB 000py10BaHMs, OCYLIECTBJIATH PAIIMOHAJILHBII BBIOOD
THUIIOBOTO 000PY10BAHMS

3HaTh:

I1K-4-31 oO1iee cTpoeHHE W OCHOBHBIC AJIEMEHTHI XUMHUUECKUX PEAKTOPOB

TIK-4-32 0CcHOBBI IPOBEIEHUS TOMOI€HHBIX U T€TEPOr€HHBIX XUMUYECKUX IIPOLIECCOB

[1K-4-33 ocHOBHBIE 3aKOHOMEPHOCTH TpoLiecca TEII000MEHa, BCTPEYAKOLIETOCs B PEaKTOPax

IIK-5: Cnioco6en aHa1u3npoBaTh 3¢ (PeKTHBHOCTH peau3yemMoii Ha NpeInpPUsITUH TEXHOJIOTHH, PEAIaraTh cnocoobl ee
COBECPIICHCTBOBAHUSA M IMYTH MOJICPHU3ALIUA MMPOU3BOACTBA

3HaTh:

ITK-5-31 ocHOBHEBIE hopMaTBHBIE TapaMETPHI, ONUCHIBAIOIINE PA0OTY U 3P (HEKTUBHOCTE JIFOOOT0 peakTopa

TIK-5-32 BiusiHME CKOPOCTH XMMUYECKOM PeaKluU HAa T€OMETPHUUECKUE XapAKTEPUCTUKU PEAKTOPa

ITK-4: CnnocoGeH o1leHMBATH TEXHHYeCKOe cOCTOsIHUE M 3P (PEeKTUBHOCTH padoThl 000py10BaHNs, PeAIaraTh
COBEpPLICHCTBOBAHHE KOHCTPYKIHUH OTAEJILHBIX 371eMEHTOB 000py10BaHMs, OCYLIECTBJIATh PAIIMOHAJILHBII BBIOOD
THUIIOBOTO 000PY10BAHMS

YMmerhb:

ITK-4-Y1 xaccupuuupoBaTh peakTOPbl, HCXOI U3 MOJCIBHBIX MPEACTABICHUH

TIK-4-Y?2 ontuMu3upoBaTh OCHOBHBIE TEOMETPHUECKHE NTAPaMETPhI peakTopa

IIK-4-¥Y3 conoctaButh 3)(HeKTUBHOCTH pabOTHI PEaKTOPOB C PA3IMIHON CTPYKTYPOH IIOTOKOB

[1K-4-Y4 onuceiBaTh KaTaTUTUYECKUE MTPOLIECCHI

ITIK-5: Cnocoben aHaian3upoBaTh 3Q(PeKTHBHOCTD peaju3yeMoii Ha NPeANPUSITHH TEXHOJIOTHH, IPELJIAraTh cocodbl ee
COBEPILICHCTBOBAHHS M IIyTH MOJEPHU3ALMH IIPOU3BOACTBA

YMmerb:

TIK-5-Y1 cocTaBuTh MaTeMaTHIECKYIO MOAEIH JUIsl ONTMCAHUS PEeaKTOpa JIF000To THITA

TIK-5-Y2 npemiokuts MEpOIIpUsATHS 10 HHTCHCU(PHKALUA XUMHIESCKOTO MPOIIECCa B XUMUUCCKOM PEaKTope




IIK-4: Cnioco0eH o11eHUBaTh TEXHUYECKOe COCTOsIHUE U 3P (PeKTHBHOCTL Pad0Thl 000PY10BAHUS, IPELJIATATh
COBEPIIEHCTBOBAHNE KOHCTPYKIUH OT/eJILHBIX 3J1eMEHTOB 000PY10BaHHsl, OCYIECTBJISTh PAlIHOHAILHBIH BHIOOD
THHIIOBOTO 000PY10BAHUS

Baagern:

IIK-4-B1 HaBbIKaMu COCTaBJICHHUSI MaTEpUAILHOTO OaaHca, UCXOIs U3 MOJCNbHBIX MPEACTaBICHUI

[1K-4-B2 HaBbIKaMU COCTaBJICHHUS TEILIOBOTO OallaHCca peakTopa

[1K-4-B3 HaBBIKaMH OIHCAHUS T€TEPOTCHHOTO KaTATUTHYECKOTO IpoIecca

IK-5: Cnocoden anHaau3upoBaTh 3¢ (eKTHBHOCTH Peajin3yeMoii Ha MPeANPUITHH TEXHOJOTHH, PeJIAraTh crocoobl ee
COBEPIIEHCTBOBAHHUS U IYTH MOIEPHU3ALNHU MPOU3BOACTBA

Baagern:

TIK-5-B1 HaBbIkamMu OnUcaHus paboThl XUMHYECKOT'O PEaKTOpa U MPOBEIEHHS ONTUMH3ALNHN €r0 KOHCTPYKINU

[TK-5-B2 ananmu3oM 3 QeKTHBHOCTH pabOTHI JSHCTBYIOIIETO peakTopa

4. CTPYKTYPA U COJEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. siemble
KOMIeTeHIUi pecypcesl padoTsl

Paspgen 1. IlousiTue o
XHMHYEeCKOM peaKkTope U
€ro 3HaYeHue B
XMUMHUYIECCKOM
MPOU3BO/ICTBE.

1.1 [ToHsTHE O XUMUYECKOM 5 2 IIK-4-31 TIK-4- | JI1.1 JI1.2
peakrtope, ero GQyHKIUHU U Vi J1.3

3HAYUMOCTh Ha JI1.4J12.1
npousBoJcTe. DopMalbHbIE JI2.2J12.3
dopmanbHbIe TOKa3aTeNn 2.4

paboThl XUMHYECKUX 213253
peaktopos. /JIex/

1.2 MartepuanbHbIi U TEIUIOBOU 5 6 [1IK-4-B1 IIK-5 JIT.1JI1.3 P1
OanmaHc B XUMHUYECKOM -31 IIK-5-32 JI1.4J12.1
peakrtope /TIp/ [K-5-Y1 TIK-5 2139233
-B1

1.3 Meron MoaenupoBaHus Ipu 5 3
U3y4eHHU paboTHI
XUMHYECKOTO PEaKTopa.
BrBon muddepennmansaOro
YpaBHEHUS MaTePHUAIILHOTO
Gananca peakTopa Jr000ro
tuna. Kiaccuduxanms
XHUMHYECKHX PEaKTOPOB
(moHATHE O peakTopax
UJICaTbHOTO CMELICHUS U
HJIeaIbHOTO

BbITeCHEHU ). /JIek/

1.4 3anuch BUJIEEOTBETA C 5 6 P2
BBIBOJIOM

T PepeHITHATEHOTO
YpaBHEHHUS peakTopa JIrodoro
tuna. /Cp/

Pa3gen 2. Ctpykrypa
NMOTOKA B peaKkTope.
HNneanbHble (MpeaeibHbIE)
Pe:KHMBbI padoThI
peaKkTopoB.




2.1 3 IIK-4-31 TIK-4- | JI1.3 J11.4
32 [IK-4-Y1 313233
ITK-5-31 TIK-5-
UzoTepmudeckuii mporece B 32
XHMHYECKOM PEaKkTope.
VneanbHbIC pEXKIMBI B
XUMHYECKHX PEaKTOpax
(ueanbHOrO CMEIIICHUS,
U/ICATTBHOTO BBITCCHEHHUS).
/JTex/
2.2 2 TIK-4-31 [IK-4- | JI1.2 JI1.3 P3
32 T1IK-4-33 1.4
IK-4-Y3 TIK-5 313233
CpaBrenue 3¢ GHeKTHBHOCTH -32 TIK-5-B1
MPOTOYHBIX PEAKTOPOB
U/ICATBHOTO CMEIICHUS 1
W7ICaTBHOTO BBHITECHEHUSI.
/JTex/

2.3 HeunpneanbHbie pexxumbl B 4 [MK-5-31 TIK-5- | JI1.2J11.3 KM1
peakropax. [Ipuunnsb 32 T[IK-5-V1 JI1.4J13.1
OTKJIOHEHUM OT UJealIbHbIX IIK-5-B1 212233
pexumoB. Mogenu
PEaKTOPOB ¢ HEUIeaTbHON
CTPYKTYpPO# IIOTOKOB. 3a1uch
BHJICOOTBETOB I10 TEMaM
JIeKIMK 1 3amadam. /Cp/

2.4 VYpaBHeHus: HopMaIbHOR 10 P4
KHHETHKH. FIX 3HAYUMOCTb
JUTS OTIMCaHUS PadOTHI
peaktopa. YpaBHenue Bant-

T'odda. Koncranra ckopocTu
peakiin. Heobpatumas u
oOpatumasi peakiysi IepBoro
nopsaka. Heobpatumast u
obOpatumast peakiusi BTOporo
nopsiaka. [locnenoBarenbHbIe
peakiun. [lapatensHbie
peaxuuu. CIOXKHOCTh 1
MHOT'OCTaIMHHOCTD Ipolecca
XUMHYECKOTO

npespamienus. /I1p/

2.5 Bpewms npeObIBanHus, 6 [TK-5-31 TIK-5- J1.2
NepeMEIINBaHUE B 32 TIK-5-Y1 JI1.4J12.1
XHUMUYECKOM PEaKTOpeE B [K-5-B1 212233
3aBUCHMOCTH OT THIIA
peakropa. /TIp/

Pa3gen 3. Temsioo0MmeH B
peaxkTope. PexxumMbl padoThl
peaKTopa ¢ TemI000MeHOM.

3.1 2 ITK-4-32 TIK-4- | JI1.1JI1.3
Pexxumbl naeabHOTO 33 [IK-4-V1 JI1.4
CMEIIECHUs IepUOINYECKU U [K-4-Y3 TIK-4 212233
WJICaIbHOTO BBITECHEHUS C -B2 I1K-4-B3
TEII00OMEHOM. ITK-5-31 TK-5-

/JTex/ 32

32 Heunzorepmuueckuii mporuecc 3 TIK-4-Y3 T1K-4 JI1.3 J11.4
B XUMHYECKOM PEaKTOpe. -B1 I1K-4-B2 213253
Opranu3anus Terioo0MeHa B ITK-5-31

peakTope U TeMIIepaTypHEIC
PEXKUMBL.

/JIex/




33 Temn000MeH B XUMHUYECKHX 6 [IK-4-B2 [IK-5 JI1.2 J11.3 PS5
peaktopax /TIp/ -31 IIK-5-32 JI1.4J712.1
313233
34 CamocToATenbHOE U3yYeHUE 1 [1IK-4-B2 [IK-5 JIT.1JI1.3 KM1,K
Martepuana B "ONeKTpOHHOM -31 TIK-5-32 | JI1.4J12.1J13. M2
kypce'": TemnepaTypHbIit IK-5-Y1 TIK-5 1
PEKUM B IPOTOUHOM -Bl 2102233
peaKTope HaeaabHOTO
cMelIeHus. AnnadaTH4ecKuii
IIPOLIECC UIEaTLHOIO
CMEIICHUS ¥ BEITECHEHUSI.
ABTOTEpMUYECKUM
peakrop /Cp/
Pa3gen 4. OnTumusanus
XHMHKO-TE€XHOJOTHYECKOr0
npoiuecca B peakTope.
4.1 OnTuMHU3aus XUMUIECKOTO 2 IIK-4-31 [IK-4- | JI1.1JI1.3
mpoiiecca B peakrope. /JIex/ 32 [IK-4-Y2 JI1.4J12.1
IK-4-V3 313233
4.2 PaccmoTtpenue npumepos 6 [1K-4-B1 I1IK-4 P2
PpacuéToB 0 ONTUMU3ALUH -B2 TIK-5-31
mporieccos /ITp/ TIK-5-32
43 CamocTosATeNnbHOE U3yYCHUE 5 ITIK-4-Y2 TIK-5 JIT.1JI1.3 KM3
MaTepuaia B "DIEKTPOHHOM -31 IIK-5-32 JI1.4J13.1
kypce'": CiocoOst MK-5-Y1 IIK-5 313233
OCYIECTBICHUS -B1
ONTUMAJILHOTO
TEMIIEPaTypHOTO PEKNMA B
peakrope. /Cp/
Pasnea 5. I'ereporennnie
XHMHKO-TEXHOJIOTHYECKHUe
Mponecchl
5.1 [IpompinieHHbIE 5 TIK-4-32 TIK-4- JI1.2 JI1.3 P4
XMMUYECKUE PEAKTOPHI JJIs 33 IIK-4-Y4 JI1.4J12.1
MPOLIECCOB: T1K-4-B2 T1K-5 215233
- TOMOT€HHBIX; -32 [IK-5-Y1
- TETEPOTE€HHBIX; IIK-5-B1
- TETepPOTreHHO-
KaTaJIUTHYECKUX.
/Cp/
5.2 Pacuers! s rereporeHHo- 10 TIK-4-Y2 T1K-4 JI1.1 J11.3 KM3
KaTaIUTHYECKHX MPOLIECCOB. -YV4 I1K-4-B3 JI1.4J12.1
CpaBHeHUE U BHIOOD [TK-5-31 TIK-5- 213253
XHUMHYECKHX peakTopos. /Cp/ 32
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CamocTosTensHOe U3yUeHUe
Matepuana B "DJIeKTPOHHOM
Kypce": Peakrops! mist
Ta30BbIX TOMOTEHHBIX
IIPOLIECCOB. Y CTpOMCcTBa I
CMELIEHUs
B3aUMOJIEUCTBYIOILUX
PEareHToB: COILIO, KEKTOP,
LEHTPOOEKHBII CMECUTENb.
KamepHbie u TpyOUaThie
PEaKTOpHI.

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

/Cp/

[K-5-31 TIK-5-
32 [IK-5-V1
[IK-5-B1

JI1.1J11.3
JI1.4J13.1
01030233

KM2
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Peaxrops! aiist
Ta30’KUIKOCTHBIX
TeTepOreHHBIX ITPOIIECCOB.
[IneHoYHbBIE KOJOHHBIE
pEaKTOpPhI TPYOUaTOrO U
HAcaJI04YHOro TUIOB. Buasl u
XapaKTePUCTUKU HACAIOK.
TpeboBanws,
MIPEIbSBISIEMbIC K HACATKAM.
Bap6oTaxHbIe peakTOpEIL.
Tumel Tapenok, ux
CpaBHUTEIbHAS
XapaKTePUCTHUKA.

KosnonHble peaxTopsl
Pa30pBI3TUBAIOILETO TUIA.
Croco0B! uCIIeprupOBaHAS
KHUIKOHN (pazel. PeakTopsr
MIEHHOT'O THIIA.

Peakrtops! st
TeTepOTeHHBIX ITPOIIECCOB C
TBepaoi ¢a3zoit. Pe-akTopsl
JUISL IPOLIECCOB B CUCTEME
"KUIKOCTh-

TBepaoe" (pacTBope-HuUE,
SKCTparupoBaHue,
KpucTtaymu3anus). Peakropsl
¢ GuBTpyOmMUM U
B3BELICHHBIM CJIOEM
TBepaoro pearenra. /Cp/

I1K-5-31 TIK-5-
32 TIK-5-V1
IIK-5-B1

J3.1
01030233

KM3

Pa3nen 6. IloaroroBka K
KO]—ITpOJI])l-l])lM
MeponpUsITUAM U
BBINOJIHSIEMBIM padoTam

6.1

O0BeM yacoB
CaMOCTOSTENILHOM paboTHI Ha
noarotoBky k KM /Cp/

KM35,K

M1,KM

2,KM3,
KM4

P1,P2,P
3,P4

6.2

O0BeM HyacoB
CaMOCTOSITENTLHOM paboTHI Ha
noarotosky k BP /Cp/

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB




5.1. KoHTpoJbHbIe MeponpusITHS (KOHTPOJbHas padoTa, TecT, KOJUIOKBHUYM, 3K3aMeH M T.I), BONPOCHI JJIsl
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Koz Kontponsroe UHUKATOPbI Bormpocsl 11 IoAroToBKH
KM MEpOIpUsITHE .
KOMITCTEHIIH
KM1 Konnoksuym. [TK-4-31;11K-4- 1) B uem cocTout mMeToa MOAECTUPOBAHUS TIPHU OMHCAHUU
MaremaTtuyeckoe 32;I1K-4-33;11K-4- paboTHI peakTopoB?
MOJEINPOBaHUE V1;IIK-4-Y2;I1K-4- |2) HasoBute ocHOBHBIE TPeOOBaHUS, IPEIBIABIIEMBIC K
XUMUYECKUX V3;IIK-4-Y4;[1K-4- | MaTeMaTH4ecKoil MOJETN XUMMUIECKOTO PeakTopa.
IIPOLIECCOB U B1;IIK-4-B2;IIK-4- | 3) [IpuBeauTe MPUMEPHI KIACCUPUKAIIMNA XUMHYCCKHX
PEAaKTOpOB B3;IIK-5-31;IIK-5- | peakTOpOB.
3Z,IIK-5-Y;IIK-5-  |4) KaxoBbl pa3nuuus B yCIOBUSX NEpEMELIMBAaHUS B
V2;ITIK-5-B1;IIK-5- [ mpoTouHBIX peakTopax CMEUICHHs U BHITECHEHUS ?
B2 5) [puBenuTe ycnoBHS IS CTAMOHAPHOTO PEKUMa pabOTHI

XUMHYECKOT0 peakTopa. Bo3MokeH 1M CTallMOHAPHBIA PEXUM B
HEepHOIUUECKOM peakTope?

6) HasoBute nocnenoBaTenbHOCTh 3TAaNoOB MPU COCTABIECHHU
MaTeMaTUYECKOH MOJIEJIN XUMUUECKOTO PEAKTOPA.

7) HazoBure npenenpHbl AONYIIEHNS, KOTOPBIE UCIIONb3YIOT
IpU COCTaBIEHNH 0aNaHCOBOTO ypaBHEHHs AT peakTopa JIro0oro
THmna?

8) BriBennTe ypaBHEHHE MaTepHALHOTO OalaHCa peakTopa B
0o011EM BHJE.

9) ITo xakuM npuYMHAM OallaHCOBBIE YpaBHEHHs (YpaBHEHHs

MaTEepPHAIBHOTO U YHEPTETUIECKOTO OATAHCOB) COCTABIISIIOT OCHOBY
MaTeMaTH4YeCKOM MOJIENI XUMHYECKOTO peakTopa’?

10) JlokaxxuTe ¢ MaTeMaTHYeCKON TOYKU 3PEHUS, YTO TPH
CTaIMOHAPHOM PEKUME PaOOTHl XUMHUYECKOTO PEaKTOpa B HEM HE
MPOMCXOJIUT HAKOTUIEHUS BEIIECTBA U TETUIOTHI?

11) BriBenute mMatemarudeckue mojenu g peakropa PUC-m.
12) BriBeaure Matemarnueckue monenu s peakropa PUC-H.




KM2

Konnoksuym.
Nzotepmuueckuii
IIpoIecc B
XUMUYECKOM
peakTope.

I1K-4-31;I1K-4-
32;11K-4-33;11K-4-
V1;I1K-4-Y2;I1K-4-
V4;11K-4-Y 3;I1K-4-
B1;I1IK-4-B2;I1K-4-
B3;ITK-5-31;I1K-5-
V1;I1IK-5-32;I1K-5-
V2;IIK-5-B1;I1K-5-
B2

1) VKaxuTe OCHOBHBIE TUIIBI XUMUUYECKUX PEAKTOPOB,
TpeOOBaHUS K HUM;

2) [IpuBenuTe MprMeps! MPUMEHEHNS PEaKTOPOB B TEXHOJIOTHU
BOKHEHIINX XUMUYECKHX IIPOTLYKTOB.

3) B yem 3akmrouaercs mogobue u pasnuyuue mporecca B
peakropax UC-nm u UB? OtBer HaunuTe ¢ 3anucy auddepeHmanrsHoro
YpaBHEHHUS MaTepHAIIbHOTO OanaHca peakTopa JII000ro THIIA.

4) Vkaxure, 4TO TaKO€ yCIOBHOE BPEMs PEaKLHMHU U YEM OHO
OTJIMYAETCsl OT BPEMEHH IIPEObIBAHNUS B PEaKTOPE.

5) Kak MeHSfoTCSl KOHIIGHTPAIliH MCXOMHBIX KOMIIOHEHTOB U
IIPOAYKTa 10 JIUHE peakTopa B 1 peakiiuu nepBoro u BTOporo
NOpsSIAKOB?

6) Kak u3MeHHTCS CTeNeHb NMPEBpPaIleHnsl B PeakTope MpH
MPOTEKaHWH PEAKIUH ITEPBOTO ITOPSIKA IPH YBETHICHIH HAYaTbHON
KOHIIEHTpanuu B 1,5 paza? OTBET MHOACHUTE PACUETOM.

7 Kakoe npenenbHOe MpeBpalieHle MOXKHO MONYy4YUTh B
peaktope MC-it mpu nmpoTekannu odpatumoii peakiuu? [loarBepaute
3TO C MOMOIIBI0 MATEMAaTHIECKON MOJIEIH U H300pa3uTe rpadaecky.
8) B peakrope UC-n mpotekaer oOpaTumas peakius. Kak
U3MEHHUTCS] CKOPOCTh MPEBPAIEHNs B HaYae Mpoliecca B pe3yabTaTe
YBEIMYEHUS TeMIeparypbl? MI3MeHUTCs JIn peeNIbHOE IIpeBpalleHHe,
Kak ¥ nouemy?

9) [Tonyunte Mat.Mozens nporecca B peaktope B npu
MPOTEKaHUH CIIOKHOHM PeakIyy: a) ¢ MapayIeTbHON CXeMOoit
npeBpamieHus; 0) Mmociae0BaTeIbHON CXeMOM peBpaIIeHusl.
IMoxaxwure rpaduk U3MeHeHHs KOHIIEHTpanuil KOMIIOHEHTOB I10 JJTHHE
peakTopa 1 0OBACHUT, €ro BUJ ( TOYEMY KOHIIEHTPALUH
YBEJINUMBAIOTCS, YMEHBIIAIOTCS, HE MEHSIOTCS).

10) B peakrope B npotekaeT nociuenoBaTesbHas peaKiys.
Kaxue pexoMeH1alluy MOKHO CJIeIaTh, YTOOBI JOOUTHCS: a)
MaKCHMaJIbHOTO BBIXOJa IPOMEKYTOUHOTO MIPOIYKTa; 0) MAaKCHMAIIBHO
CEJIEKTUBHOCTH IO IIPOMEKYTOYHOMY IPOAYKTY; B) MAKCHMAJIBHOTO
BBIX0J]a KOHEYHOT'O IPOYyKTa?

11) Kak MeHsieTcsl KOHIICHTPAIUs BEIIECTBA 10 00beMY
npoTto4Horo peakropa 1C ?

12) Ilouemy npou3BOAUTENBHOCTL peakTopa B pexxume UB
Gombire, yeM B pexxume VIC npy npoTekaHuH IPOCTHIX PEaKIMii?

13) MosKeT T peXMM peakTopa OKa3bIBaTh BIMSHHE Ha
CEJIEKTUBHOCTB IIPOLIecCa IIPU NPOTEKaHUM CII0KHOM peakuun? OTBeT
obocHyiiTe.

14) HazoBuTe npuyrHbI OTKIIOHEHUSI PEKUMOB B
IpOMBIIIIEHHBIX peakTopax oT IC u B?




KM3

Konnoksuym.
I'ereporennsie
IIPOLIECCHI.

I1K-4-31;I1K-4-
32;11K-4-33;11K-4-
V1;I1K-4-Y2;I1K-4-
V3;11K-4-Y4,I1K-4-
B1;I1IK-4-B2;I1K-4-
B3;ITK-5-31;I1K-5-
32;I1K-5-V 1;I1IK-5-
V2;IIK-5-B1;I1K-5-
B2

1) Kakue nporeccsl oTHOCATCS K rereporeHHsM? [epeuncnute
CTaJM1 TE€TEPOrEHHOTO

2) nporecca. HasoBure 001acTH mpoTeKaHHUs T€TEPOTeHHOTO
mporecca.

3) Kak moapasnenstorcsi reTeporeHHble MpoLecchl M0 BUAY
y4dacTByonmx ¢as?

4) B deMm 3akirouaercss MHOTOCTaAMHHOCTh FE€TEPOI€HHOIO

nporecca? YeM OTIIMYAIOTCS YCIOBHSA T€TEPOTreHHOT0 Ipolecca 1
YCJIOBHS IIPOTEKAIOIICH B HEM Peakiuu?

5) Yro Takoe HaOIIOaeMasi CKOPOCTh TE€TEPOTCHHOTO
mpolecca, OT 4ero OHa 3aBUCUT

6) Uro Takoe JTUMUTHPYIOIAS CTagusl B T€TEPOreHHOM
npouecce? Kak muMuTHpyrommas ctaaus onpeaenseT pexxuM npouecca?
7) YeM oTiH9aeTcs MOJEIb «CKMMAromascs chepa» oT MOAenn
«cxumaromieecs sapo»? [IpuBenure mpuMepsl MPOLECCOB.

8) Hapucyiite cxemy M 0OBSCHUTE CTPYKTYpY Ipoliecca «ras-

TBepIoe (MTOTHOCTRIO pearupyroiee). Kakue stamsr nporiecca MOXHO
BBLIENUTH? Hanumure nexoqHoe ypaBHEHHE MaT. MOJICIH 3TOTO
nporecca.

9) Hanummure ypaBHeHUs Ui HaOMIOaeMO CKOPOCTH
TpeBpameHus (JUId peakyy MepBOTo MOPsIKa) M BPEMEHH MTOTHOTO
MPEBPALICHUS TBEPION YaCTHIIBI.

10) Hapucyiite rpaduku u 00bSICHUTE, KaK MEHSIETCS BO
BpPEMEHH pa3Mep YacTHIBI, CTETICHb IIPEBPAIIEHHsT TBEPAOTO PearcHTa,
CKOPOCTB NPEBPAIICHHS YaCTHUIIBI.

11) Kak 3aBucut HabiaromaemMas KOHCTaHTa CKOPOCTH
MPEBPAIICHUS B IIPOIECCE KCKUMAIOIIASCS chepay» OT TeMITepaTypsl U
ckopoctu noToka? Kak 3TH 3aBUCUMOCTH CBSI3aHBI C PEKUMOM
nporecca?

12) Kak MOYXHO MHTEHCH(DHUIIMPOBATEL MPOIIECC «Ta3-TBEPIOEC
(TIOTHOCTRIO pearupyroiiee)?

13) Hapucyiite cxeMy 1 0OBSICHUTE CTPYKTYpPY IpOIecca «ra3-
TBepI0e (HEMOIHOCTRIO pearupytoriee). Kakue atansl mporecca MOKHO
BBIIEINTH? Hamummre HCXoJHOE YpaBHEHHE MaT. MOJICITH ATOTO
mporecca.

14) Hanwmmre ypaBHeHus1 Ui HaOMI0aeMOi CKOpOCTH
NpPEBpAICHUS U BPEMCHH MOJTHOTO MPEBPAICHUS TBEPION YaCTHUIIBI
JUTSL pa3HBIX PEXXHMOB TIPOIIecca.

15) Hapucyiite rpaduku u 00bICHUTE, KaK MEHSETCS BO
BPEMEHH pPa3Mep YaCTHIIbI, CTETICHb IPEBPALCHHs TBEPAOrO PEarcHTa,
CKOPOCTB IPEBPAIICHHS YACTUIIBI IS TIPOIIECCa «CKUMAIOIIEECS SIAPO»
B Pa3HBIX pPEKUMAaX.

16) Kak MOXHO MHTeHCH(HUINPOBATH MPOIIECC «Ta3-TBEPIOE
(HEMOHOCTBIO pearkpyroliee) B pa3HbIX PKHUMaX €ro MPOTeKaHHs?
17) VYkakuTe crocoObl onpeneneHuss 00JIaCTH MIPOTEKaHUs
mporecca B CHCTEME «Ta3 — TBEPJO0E TEIO.

18) [IpuBeauTe MpUMeEpHl TEXHOJIOTHUECKUX MPOLIECCOB «Ta3-
JKHJKOCTB» 1 CITOCOOBI OpraHM3alliH B3aHMOJICHCTBHUS ras3a ¢
JKHJIKOCTBIO.

19) Hapucyiite cxeMy 1 00BSCHUTE CTPYKTYpY IpoIiecca «ra3-
KHIKOCTBY. Kakue stambl mporecca MOXKHO BbIenuTs? Hanumure
HCXOHOE YpaBHEHHE MaT. MOJIEIIH ATOTO TIpoIiecca.

20) B 4eMm paznuuue CTpyKTyp IPOLIECCOB «Tra3-TBEPAOE» U «ra3
-KUIKOCTE»?
21) Hamnumure Bhipaxkenue i HabIOJaeMONH CKOPOCTH

npeBpamnieHus. OT KaKuX yCIOBHH M KaK 3aBUCHT HalOIrogaemMas
CKOPOCTB MPEBPAIIEHHS B PA3HBIX PexKUMax?

22) C 4yeM CBSI3aHO BO3MOXKHOE YMEHBILIEHHE CKOPOCTH
TpEeBpaNIeHUs] TIPH MOBBIIICHUN TEMITepaTyphl?

23) Kak MOXHO MHTEHCH(HUINPOBATH MPOIECC «Ta3-KUIKOCTH)?
24) [Ipoananu3upyiiTe OCHOBHBIE HEAOCTATKU M JOCTOMHCTBA

PCaKTOPOB NNEPUOANICCKOTO JecTBUs. B kakux MMPONU3BOACTBAX Yalle
BCTPEYAOTCA TaKUEC peaKTOpBI?




KM4 Bomnpocsl k I1K-4-31;11K-4- Bompocs! k 9k3aMeny
JK3aMEHY 32;11K-4-33;11K-4- 1) Orpenienenne XMMHYECKOro peakropa. Haznauenue
VI;IIK-4-Y2;I1IK-4- | xumuueckoro peakropa. IlpumMepsl XUMHUECKUX PEAKTOPOB B
V3;I1K-4-Y4;I1K-4- | mpoMBIIITIEHHOCTH;
B1;I1K-4-B2;I1K-4- |2) [Toxa3zarenu paboThl XUMHUECKOTO peakTopa. HazHauenue
B3;TTK-5-31;I1IK-5- | moka3zateneii paboThl peakTopoB. [Ipon3BOIUTETHLHOCTD.
32;ITK-5-Y I;IIK-5-  |3) [Mokazarenn pabOTHI XUMHUECKOTO peakTopa. HazHaueHne
Y2;IIK-5-B1;IIK-5- | moxasareneit paboTs! peakTopoB. IHTEHCHBHOCTS.
B2 4) [Tokazarenu paboThl XUMHUYECKOTO peakTopa. HasHaueHue
mokazareneit paboThl peakTopoB. PacxomHbiil K03 GUIHEHT.
5) INokazaTenn paboTel XUMHUYECKOTO peakTopa. HazHauenue
nokasarenei paboTsl peakTopoB. CTeneHb NpeBpaieHus.
6) IokazaTenn paboTel XuMHu4eckoro peakropa. HazHauenue
ToKazaTerneil padoTsl peakTopoB. Berxox mpoaykra.
7) INokazaTenu paboTel XUMHUYECKOTO peakTopa. HazHauenue
nokasaTteneil paboTsl peakTopoB. CeneKTUBHOCTb.
8) INokazaTenn pabOTEI XUMHUYECKOTO peakTopa. HazHaueHue
nokasateneil paboTsl peakTopoB. CKOPOCT XUMHUYECKOH PEaKITHH.
9) Bananc paboTbl XUMHYECKOTO peakTopa. MaTepraibHbIi
OamnaHc.
10) Bamanc paboTel XuMH9eckoro peakropa. TenmoBoii OanaHc.
11) CTpyKTypHBIE 3JIEMEHTHI XUMHUYECKOTO PEaKTOpPa;
12) OCHOBHbBIE KOHCTPYKIIMOHHBIEC THUIIBI XUMHYECKUX
PEaKTopoB;
13) CxeMbl JBU)KEHMSI IOTOKOB B PEaKTOPAX;
14) AHanu3 mpoIeccoB B XUMHUYECKOM PEaKTOpe;
15) OO1ast mocne10BaTeNIbHOCTD aHAIN3a pabOThl PEAKTOPOB;
16) XapakTepuCTHKa PSKIMOB Pa0OTH XUMHUYECKHX PEaKTOPOB.
Peakrop uneanbHOro cMemeHus (IEPHOANIECKUN) HA IPUMEpPE
peakIiy IepBoro NopsaKa;
17) XapaKkTepuCTHKa PEXUMOB PAOOTHI XUMHYIECKUX PEaKTOPOB.
PeaxTop naeanbHOTO BEITECHEHUS HA IPUMEPE PEaKIUH IEPBOTO
HOpATIKa;
18) BrnusHue nopsiika peakiuy Ha U3MEHEHHE KOHLEHTpPAIUU
pearnpyromux BEIeCTB BO BPEMEHH;
19) BnusHue TemnepaTypsl Ha PEeXXUM pabOThI XUMHUYECKUX
KMS5 Konrponbnas MK-5-Y 1;I1K-5- Hcnonp3ys repmonuHamMuueckue qannbie (To) paccuntarh KOHCTAHTY
pabora 32;11K-5-31;11K-4- paBHOBeCHS Ta30(ha3HON peakIMy THAPATAUU STUIICHA TIPU

B3

temmneparype 3000

5.2. Ilepeyenb paGoT, BHINOJIHSE

MBIX 110 JUCIHUIIJINHE (

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

Kox Hasparue IIposepsiemble
WHIUKATOPBI Copeprxanue paboTbI

paboTsI paboTsI .

KOMIIETEeHLU I

P1 IIpakTuyeckas I1K-4-32;11K-4- Peanu3oBaTh B TaOIMIHOM MpoIiEcCOpe pacdEThl HEOOPATUMOM U
pabora. 33;I1K-4-Y 1;ITIK-4- | o6paTHMOii peakiius MepBoro mopsaka, 00paTuMoil 1 HeoOpaTUMBbIe
dopmanbHas V2;I1IK-4-Y3 peakuy BTOPOTO MOPsKa, TOCIEN0BATEIbHBIE U ITapaJlICIIbHbIC
KHWHETHUKA. peakiuy. M3yanTh 1 10Ka3aTh pe3ylnbTaTaMy pacuéToB BIUSHHE

TeMIIepaTyphbl peaklu, SHEPTUU aKTUBAIlMH, HAYaIbHON
KOHILIEHTPALMK Ha CKOPOCTh XUMHUECKON peaKiH.

P2 [IpakTuueckas [TK-5-B2;I1K-5- 1. IIpu ycTaHOBJIEHUU MaTeMaTHYECKON MOJIEIH arrapaTa B pe3yibTrare
pabora. aHanu3 B1;TTK-5-Y2;TTIK-5- | HajmoxeHus: BOMYIICHHsI B BUJIE IeNbTa-(QyHKINU (MMITYJIbCHBIN BBOJT
3¢ dEKTUBHOCTU VI;IIK-5-32 WHMKATOpa) MOIYyYEeHbI CIEAYIOINE 3HaUeHUS] KOHIIEHTPALlUH
JIeHCTBYIOIIErO MHJMKATOpa Ha BbIXOJ/E U3 annapata. IlocTpouts KpuByio
peakTopa pacmpeneneHus.

2. OmpenenuTh pa3Mepsl OTKPBITOTO MPSIMOYTOIBHOTO 0aka EMKOCTHIO
1000 M3 mpu yclnoBUM NOTYYEHHS MUHUMAIBHOW OBEPXHOCTH JAHA U
cteHok. O0béM Oaka V=Ibh, rae | - qymHa, b - mmpuna, h - BeicoTa

3. PaccunTarh 3Ha4EHHSI KOHICHTPAIIMH MCXOIHOTO PEarupyroOIero
BEILIECTBA M0 YPaBHEHUIO HEOOPATUMOW peaKIK MEPBOro MOPsIIKa,
nporekatoieit B peakropax UB u UC-n

4. PaccunTath 3HaYEHUS KOHIIEHTPAIMH UCXOIHOTO PEarnpyIoIIero
BEI[ECTBA M0 YPABHEHUIO HEOOPATUMOH PeaKIu IEePBOTO MOPSIIKa,
npotekatoiieit B peakropax UB u UC-u




P3 IIpakTuyeckas I1K-4-31;11K-4- BriBenute auddepeHuansHoe ypaBHEHHE MaTepHaNbHOTo OanaHca
pabora. Y1;IIK-4-Y3;I1K-5- | mist peakropa Jr000ro THIA U MOYYUTE U3 HETrO MpeaeabHbIe
MarepuanbHbIi V1;IIK-5-Y2;I1IK-5- | cootnomenwns mist PUB, PUC-u, PUC-m.

GamaHc peakTopa B1
mo00ro TUNa.

P4 [IpakTuyeckas [TK-5-B2;I1K-4- TIpuBecTu nokasarenu paboTsl peakropa. [IpuBecTr mpuMeps! 1
pabora. [Tokazaremu | Y 1;I1IK-4-31;I1K-5- | puswdecuii CMBICI KaXKAOTO U3 TapaMeTPOB.
paboThI peakTopa. y2

P5 [IpakTuueckas MK-4-32;11K-4- TIpousBecTu pacuér Mo AAHHBIM UCIIBITAHUS PEaKTOpa.
pabora. 31;I1K-4-Y3;I1K-5- | Knaccuduuuposats peaktop, otHecTu ero kK PUC-u nnu PUB.
I'uopasnuyeckas Y2;11K-5-B1;I1K-5-

XapaKTEpUCTHKA B2
peakTopa.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (omlcalme 6I/IJIeTOB, TECTOB M T.l'[.)

DopMoii TPOMEKYTOUHOM aTTECTAIMU 110 TUCLUIUIMHE SIBIISIETCS IK3aMEH.

Hwxe npencraBinen obpaser; Ouiera I 9K3aMeHa, MPOBOIUMOT0 B YCTHOH GopMme.
MUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHI S POCCUMCKOM ®EJIEPALIUN
DemepanbHOE FOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEKICHNE BBICIIETO 00pa30BaHUs
HALIMOHAJIBHBIN NCCJIEJOBATEJILCKNI TEXHOJIOTUYECKUI VHUBEPCUTET

«MUCuCy»

HOBOTPOUILIKWM ®UITAAIT

Ka(bez[pa MaTEMAaTUuKH U €CTCCTBO3HAHUA

BUJIET Ne 0
1 Xumuaeckue peakTopbl. OCHOBHBIC TPEOOBAaHUS K MPOMBIIIIICHHBIM PEAKTOPAM.
2 I'ereporennslie npotecchl. O0IMe 0COOEHHOCTH Mpolecca.

3 Paccumratite BBIXOI IMPOAYKTa P, €CJIM U3BCCTHO, YTO IIPpH MPOBCACHUH IMOCIICAOBATCIBHBIX peaKHI/II;‘I

CocTaBuit: K.T.H., ToueHT kadeapsl MuE J.A. AnexceeB

3aB. kadenpoit MuE A.B. IlIBanésa




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

B cucreMe oneHKH 3HaHUH, YMEHUIT M HABBIKOB IO pe3yJIbTaTaM IPOBEICHUS KOHTPOIBHOM PabOThI HCTIONB3YIOTCS CIEAYIOIIIE

KPHUTEPHH:
PesynbTat oneHUBaHUS Kpurepun orenkn

«OTagHO» 3a MoJHOE OBJAZICHUE COMEPKAHUEM YdeOHOTo MaTepualia, BIaJleHHe TMOHSATHIHBIM armapaToM, YMEHHE
pelraTh MpaKTHYECKUE 3a/1a4d, [PAMOTHOE, JIOTHYHOE U3JI0KCHUE OTBETA.

«Xoporro» Ecnu cTyIeHT MoTHO OCBOMII y4eOHBIN MaTepHal, BiaJeeT MOHATHHHBIM amlliapaToM, OCO3HAHHO TPHMEHSET

3HAHUSA U PEIICHUS MPAKTHUECKUX 33/1a4, TPAMOTHO M3JIaraeT OTBET, HO CO/IepKaHKe B (hopMa OTBETa MMEIOT HEKOTOPHIE
HETOYHOCTH

«Y IOBJIIETBOPUTEILHO Ecnu ctyneHT oOHapyxuBaeT 3HaHHE U MOHHMMaHHE OCHOBHBIX MOJOKEHUIl ydeOHOro Marepuana,
HO U3J1araeT ero HeroJIHO, HEMOCIEJ0BaTENbHO, JOITYCKAET HETOUHOCTH B ONPEC/ICHUE IOHATUH, B IPUMEHEHUH 3HAHUM 115
pelIeHns MPaKTHIECKHX 3aa4, He yMEeT T0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHUS

«HeynosnerBopurenbHO» Ecnu cTyneHT umeeT pa3po3HEHHBIE, OeCCHUCTEMHbIE 3HAHUS, HE YMeEeT BBIICIATH TJaBHOE U
BTOPOCTETIEHHOE, JJOIMYCKAET OMNOKU B ONpeeleH!e MOHATHI, HCKaKaeT UX CMBICT, OECTIOPSI0YHO U HEYBEPEHHO M3/1araeT
MaTepHai, He MOXKeT IPIMEHATh 3HAHWS TS PEIICHNS MPAKTHUECKUX 33/1a4; 3 ITOJTHOE He3HaHNe W HeTIOHNMaHUe yaeOHOTo
MaTepHaia Wid OTKa3 OTBEYaTh

IMTokazaTenn 1 KpUTEPHH OIICHUBAHKS YK3aMEHA:

— Ha OICHKY «OTJIMYHO» (5 0ayu10B) —00y4aromuiicss AEMOHCTPUPYET BBICOKHH ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHITHH,
BBICOKHH YPOBEHb 3HaHMII HE TOJIBKO Ha YPOBHE BOCIIPOU3-BEICHHS U O0BSICHEHHSI MH()OPMAIINK, HO ¥ MHTEJJIEKTYalIbHbIEe HaBBIKH
peleHus npodieM U 3a/1ad:

— JTaeTcst KOMIUTEKCHAs OIIeHKA MPEeUT0KEeHHON CUTYAINH;

— IEMOHCTPHPYIOTCS TIIyOOKHE 3HAHHS TEOPETUUECKOTO MaTepHaia M yMEHHE HX IPUMEHSTD;

— [I0CJIeJOBATEIbHOE, TPABUIIBHOE BBHITIOJHEHUE BCEX MPAKTHUECKUX 33aHHUIL;

— yMeHne 000CHOBAHHO M3JIaraTb CBOHM MBICIIH, JIeNIaTh HEOOXOJMMBIC BEIBOJIBI.

— Ha OLIEHKY «XOpoIoy (4 6aita) — o0yJaromuiicss IeMOHCTPUPYET CpeAHUI ypoBeHb c(HOPMHUPOBAHHOCTH KOMIIETEHLINH:
— JJaeTcsi KOMIUIEKCHAs! OLICHKA MPEUI0KEHHOH CUTYaIHN;

— JEMOHCTPHPYIOTCS JOCTATOUHBIE 3HAHMS TEOPETHIECKOT0 MaTepralla ¥ YMEHHE HX IPHUMEHSTh; HO JOITyCKAIOTCS
HE3HAYUTEIbHBIC ONIHOKH, HETOYHOCTH

— BBIOJIHEHUE BCEX MPAKTUYECKHUX 33AaHMIT; BOSMOXKHBI €IMHIYHBIC OLIMOKH, UC-TIPABIISIEMbIE CAMHUM CTYAEHTOM HOCIIE
3aMevaHus MPETo/IaBaTels;

— 3aTpyAHCHUS NIPY aHATUTHIECKHX OIEpaIusX, IIepeHoce 3HAHUH 1 yMEHUH Ha HO-BbIe, HECTAaHJAPTHBIC CUTYAIHUN.

— Ha OLICHKY «YIOBIETBOPHUTENBbHO» (3 Oata) — 00ydaronuiicss IeMOHCTPHPYET IIOPOTr0-BbIi YPOBEHb COPMHUPOBAHHOCTH
KOMIIETCHIIUI:

— 3aTPYAHEHUS] ¢ KOMIUIEKCHOW OLIEHKOM IPENI0KEHHOM CUTYalUH;

— HEMOJIHOe TeopeTuieckoe 000CHOBaHUE, TPeOyollee HaBOAAIINX BOIPOCOB Ipe-MoAaBaTeNns;

— BBINIOJIHEHUE 3aJaHUH TIPU MOJICKa3Ke MPENoaBaTels;

— 3aTpyaHEHHS B (QOPMYIHPOBKE BEIBOJIOB.

— Ha OIICHKY «HEY/IOBJICTBOPUTEIBHOY (2 Daiia) — o0yJaroIuiicss IeMOHCTPHPYET 3HaHus He Oojee 20% TeopeTHIecKoro
MaTepHaa, JOIMyCKaeT CyIIeCTBEHHbIC ONIMOKH, HE MO-)KET TI0Ka3aTh HHTEIUICKTYyIbHBIC HABBIKH PEIICHHUS TIPOCTHIX 3a]1ad.

— Ha OIIEHKY «HEYAOBIETBOPUTENbHOY (1 Oamn) — oOydaromuiics He MOJKET MOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEACHHUS U
00BscHEHHS HH(DOPMAITIH, HE MOXKET ITOKa3aTh HHTEN-JICKTyaJIbHBIC HABBIKH PEIICHHUS MTPOCTHIX 33/1a4 HETIPABIJIbHAS OIICHKA
MPeIOKEHHON CUTYAllUN;

OK3aMeH MOKET IPOBOJUTLCS B TUCTAaHIIUOHHOH (hopme

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue bubanoreka UznarenscTBO, TOMI, 311. agpec
JI1.1 |Kacarkuua AT OCHOBHBIE TIPOIIECCHI U M/Anbsuc, 2014 ,
amnmapaTbl XUMHIECKOM
TEXHOJIOTHU
JI1.2 | Ky3nenosa .M., OO011as XuMHIeCKas CII6/J1ans, 2013,
Xapmammugn X.0, TeXHOoIorus. Meromojorusa
HBanos B.I'., MIPOEKTUPOBAHUS XUMHKO -
YupkyHos O.B. TEXHOJIOTMYEKHX IPOLIECCOB:
VuebHuk
JI1.3 | K.B. bpsinkun, A.W. O061ast xuMuyeckast TamoOo0B : U3snarenscteo ®I'BOY BIIO
Jleontnenra, B.C. TeXHOJOTHA B 2-x 1. Y. 2. : «TI'TY»,, 2012, URL:
OpexoB yaeOHOe mocobne http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.4 [AM. JleonTheBa O06o0pynoBaHHE XUMUYECKUX Tam608B : M3natenscteo ®I'BOY BIIO
MIPOU3BOJICTB B 2 YaCTSX : «TI'TY»,, 2012, URL:
yaeOHOe mocooue http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015).
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTaBHTEIH 3arnaBue Bubnmoreka W3patenbcTBO, rOf, 371. anpec
JI2.1 |IlaBmoB K.®., [Tpumeps! u 3a1a4u 1O Kypey M/Anbsuc, 2013,
Pomankos ILT"., MIPOLIECCOB U aNlapaToB
Hockos A.A. XUMHUYECKON TEXHOJIOTHUI
JI2.2 |H. IO. CannukoBa, A. | OOmwas xumudeckas — Boponex : Boponexxckuit
C. I'youn, A. A. TEXHOJIOTHS U XUMHUYECKUE TOCYIapCTBEHHBIH YHUBEPCUTET
Kymnup [u np.] ; peakTopsI (Teopus u UH)XEHEPHBIX TexHonorui, 2023,
Hayud. pex. O. B. MpakTHKa) : yueOHOoe mocobue https://biblioclub.ru/index.php?
Kapmanosa page=book&id=712762
JI2.3 | T. B. JlarrteBa, H. H. Pacuers! n MmopenupoBaHue B Kazans : Kazanckuii HarmoHanbHbBIN
Busatounos, C. A. XUMHYECKOH TEXHOJIOTHH C HCCJIEIOBATEILCKUM TEXHOJIOTNYECKHUI
Jlanres, . A. npuMeHenneM Mathcad : yausepcurer (KHUTY), 2018,
[epByxuH ydeOHOe Tocooue https://biblioclub.ru/index.php?
page=book&id=612446
JI2.4 |1O. JI. 1aBnos, H. H. CHCTEMHBIN aHaIn3 U Kazans : Kazanckuit HalmoHaIbLHBIN
3ustaunos, U. U. 0COOEHHOCTH yIpPaBJICHUS HCCJICIOBATEIbCKIM TEXHOJIOTMYECKUH
EmenbsaoB TUTIOBBIMU OOBEKTaMH yauBepcutet (KHUTY), 2015,
XUMHYECKOH TEXHOJIOTHH : https://biblioclub.ru/index.php?
y4aebHoe mocobue page=book&id=561120
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3arnaBue bubnnorexa W3matenscTBO, TOA, 371. axpec
JI3.1 |Jleontpena, A.W. O60pynoBaHNE XUMUYECKUX TamO0BCKHI TOCYIapCTBEHHBIN
IIPOU3BOJCTB : B 2 HACTSIX : TEXHUYECKUll yHuBepcurer , 2012,
y4aebHoe mocobue https://biblioclub.ru/index.php?
page=book&id=277812
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
D1 |Poccuiickas HaydHas dJIEeKTPOHHAS OMOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
D53 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeueHb MPOrpaMMHOro obecneveHus
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.4 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |- Odunumansusii caitt HoBorpourkoro ¢gunmuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrpornas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas 6ubnuoreka onnaitt http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHariexnne
133 VYuebnas  aymuropmst  [uid  3aHATHH | KomMmmekr  yueOHOM — mebemm Ha 56 MmecT A
JIEKITHOHHOTO TUMA, MPaKTUYECKUX | oOyyaromuxcs, |  CTalMOHAPHBIM  KOMIBIOTEp IS
3aHATUI Mpero/aBarelisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

HACTEHHBIH, JOCKa ayAWTOpHAas MeJoBasd,
Logitech, KOJIIOHKH, JHICH3MOHHBIE MPOTPaAMMBI
Office, MS Teams, antuBupyc Dr.Web.

BeO Kamepa
MS




136 VYuebnass  ayauropuss s 3aHATHi | Kommekr — yueOHoW — mebenm  Ha 24 Mecta s
JIEKITMOHHOTO THTIA, MPaKTUIECKUX | OOyUaromuXxcsl, JOCKa ayIuTOpHash MeNoBas, HOYTOYK,
3aHATHN WHTEpaKTHBHAs  >KK-NlaHenb, BeO  Kamepa,  CTOHKa
MoOWIbHas, 2 mT., TeneBu3op LED, mTaTHB HamOJIbHBIH.
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
artuupyc Dr.Web, windows 10, arapoun.

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

OCHOBHOH 1IeJIbI0 00pa30BaHUs MO AUCIUIIIMHE SBIISETCSI OCBOCHUE CTYIEHTAMH OCHOBHBIX 3aKOHOMEPHOCTEH XUMHUYECKIX
MPOLIECCOB, MPOTEKAIOUINX B PEAKIIMOHHBIX aIIaparax, 1 OCHOB TEOPHH XUMHUYECKHUX PEaKTOPOB, KOTOPhIE B CBOIO OYEepeab
(hopMupYIOT TpohecCHOHATBHBIN YPOBEHD CHIEUAINCTA TI0 JAHHON CIIEIHaTbHOCTH.

[Tpu u3yvyeHun JUCUUIUIMHBI CTYJCHTaM CIeAyeT ONUpaThcs Ha 3HaHUE, a IPH HEOOXOUMOCTH IIOBTOPEHUE OTIIENIBHBIX
pa3aesioB CASMYIONHNX YIeOHBIX JUCIUIUINH: «MaremaTuka 4.1, 4.2» «J{omoIHuTEIbHbIC TTIaBbl MATEeMaTUKNY, « THpOopMaTHKay,
«OO0mas 1 HeopraHuyeckast XuMusy, « Pusnueckas XuMus, «O01as XuMudeckas TEXHOIOTUsD), «[Iporecchl 1 anmapaTs
XUMHYECKOH TEXHOJIOTHI.

PaGoueit nporpaMmoi AUCHUIUIMHBI « XUMHUYECKHE PEAKTOPBD) MPEIYCMOTPEHA CaMOCTOsTENIbHAs paboTa CTYJCHTOB B 00beMe
54 gacoB, 4TO TIpennoaaracT HeoOXOJMMOCTh BBIJICTISTh HAa CAMOCTOSATENFHYIO paboTy HE MeHee 3 4acoB B HEJEITIO.
Lenecoobpa3Has moCiIea0BaTEIBHOCT CAMOCTOSTEIBHOTO N3YYSHHUS MaTepralia TUCIIUIUIHHBI OTIPEENSETCS COOTBETCTBYIOMINMHU
peKoMeHIauAMu npenojaasaTens. CamocrosaTensHas paboTa MPOBOAUTCS € LETIbI0 YIIIyOJIeHHs 3HAaHUH 10 AUCUUILTUHE U
nperycMaTprBaeT:

- YT€HHUE CTYJEHTaMl PEKOMEH/I0BAaHHOW JIUTEPATYpPhl U YCBOCHHUE TEOPETUUECKOT0 MaTepraia JUCIHUILTUHBL,

- IOATOTOBKY K MPAKTUYECKUM 3aHATHUSIM;

- paboty ¢ lHTepHeT — HCTOUHHUKAMH;

- MIOATOTOBKY K HAIIMCAHUIO KOHTPOJIHHOM pabOoThI, TECTOBBIX 33JaHUH, c1adue dK3aMeHa.

[TmaHupoBaHre BpeMEHU Ha CAMOCTOSITENBHYIO pa0boTy, HEOOXOJMMOTO Ha M3yUeHHEe HACTOAICH AUCIUIUINHEI, CTYIeHTaM
JIydIlIe BCETO OCYLIECTBIISATh Ha BECh CEMECTP, IIPEAyCMaTpUBasl IPH ITOM PETyIIpHOE MOBTOPEHHE NPOHIEHHOT0 MaTepuania.
Martepuain, 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIUAX, HEOOXOIUMO PETYJISIPHO TOTOTHATH CBEACHUSIMH U3 TUTEPATYPHBIX HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENOIABATENEM H JOTIOJTHATENHFHO HalIeHHBIX. [10 KaxI0i U3 TeM JJIsl CaMOCTOSATENNFHOTO O0YUeHHUS,
npuBeeHHBIX B «Pabodel mporpamMmey TUCHUTUIMHEI CIIEAYeT CHavana NpOunTaTh pEKOMEHI0BAaHHYIO JIUTEPATypy U IpU
HEOOXOTUMOCTH COCTABUTh KPATKUH KOHCIIEKT OCHOBHBIX MOJIOKEHHUH, TEPMUHOB, CBEJICHUH, TPEOYIONIUX 3aTIOMHUHAHUS U
SIBIITFOIIAXCSI OCHOBOIIOJIATAIOIIMMU B 3TOM TeMe U JUIsl OCBOCHUS IIOCTIEAYIOIINX Pa3/IesioB Kypca.

CamocrosTenbHas paboTa CTyICHTOB

TemaTHka caMOCTOATENFHON paboTHI CTYJACHTOB IpesicTaBiieHa B «Pabodeli mporpammey. OTieHKa pe3yabTaToB
CaMOCTOSITENIbHOM paboThl OpraHn3yeTcs Kak eINHCTBO IBYX (hOpM: CAMOKOHTPOJIb U KOHTPOJb CO CTOPOHBI MPETo1aBaTesl.

CaMOKOHTPOJIb 3aBUCUT OT ONPEIEIEHHbIX KaUeCTB IMUHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOEr0 00yUeHUs,
3aMHTEPECOBAHHOCTHU B IOJIOKUTEIBHOM OLIEHKE CBOETO TPyJa, MaTepUalbHBIX U MOPAIbHBIX CTUMYJIOB, OT TOTO HACKOJIBKO
00yJaeMblii MOTUBHPOBAH B JOCTHKEHUH HAWITYUIINX PE3yJIbTAaTOB.

KonTtpons 3a Tekyieil caMocTosATenbHON paboToil CTYAEHTOB OCYIIECTBISETCS. HA MPAKTUUYECKUX 3aHATHAIX.

KoHTpois 32 IpopaboTKO#l JTEKIIHOHHOTO MaTepHala H CaMOCTOSTENEHOTO H3yYECHHS OTICIIBHBIX TEM OCYIIECTBIICTCS BO
BpeMsI pyOEeXKHOTO KOHTPOJIS (KOHTPOJIBHBIE PaOOTHI).

OCHOBY CaMOCTOSITENBHOH pabOTHI CTYAGHTOB COCTABIISCT BHIIIOJIIHEHUE U 3aIKTa pedepara 1o TeMaM, NPeaoKeHHbIM
nperoaBareneM (IPUBEICHHBIM B paboyell mporpaMme AUCHUILTHHEL). Y CIienIHas 3ammra pedepara sBIseTCs JOIIYCKOM K clade
9K3aMEHa.

Vkazanus 1o CaMOKOHTPOJIIO U IMOATOTOBKE K KOHTPOJbHOMY TECTHUPOBAHUTIO

OrneHka TeKyIlei ycreBaeMOCTH U IPOMEXKYTOYHON aTTeCTallK CTYICHTOB IT0 HTOTaM OCBOCHUS TUCIMIUTMHBI « X UMUUECKHUE
PEaKTOPBI» MPEICTABISIIOT COO0H KOMILIEKT KOHTPOIHUPYIOIUX MaTepPUaJIOB CIEAYIOIINX BUIOB!

- BxomHot#t koHTpOITE. [Ipencrapisier co6oit nepedeHs u3 10 — 20 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOPBIE CTYJCHT TOJKEH
3HATH B PE3YNIbTATE U3YUCHUS MPEABIYIINX TUCIHUIUIMH (MATEMATHKH, GU3UIECKON XUMUH, TIPOIIECCOB M alllapaToB XUM.
texHosorun). [TocraBneHHbIe BONPOCH! TPEOYIOT TOYHBIX M KOPOTKUX OTBETOB. BXOTHOH KOHTPOJIB MPOBOAUTCS B YCTHOH (hopme
Ha TIepBOi JIEKIIUU B TeUeHHE 15 MUHYT.

- [IpomMexyTOUHBI KOHTPOJIb. [IpoBEpsIeTCS CTENEeHb YCBOCHHUST TEOPETHIECKUX U TIPAKTHUECKUX 3HAHUN 110 OCHOBHBIM
pazzenaM AuCHUILIHHBL. OCYIECTBIISIETCS B BUAE MPOBEACHUS ayTUTOPHBIX KOHTPOJIBHBIX PadoT. KoHTpoIbHEBIE paboThI
MpeIyCMaTPUBAIOT TEOPETUIECKHE BOIIPOCH], TECTOBBIC U MPaKTHYECKUE 3a1aHus. KOHTpoIbHbIE paboThI MPOBOISATCS B
MUCHMEHHOM BHJIE Ha MPOMEKYTOYHBIX 3TalaxX OCBOCHHS JUCIUTUINHBI.

- Dx3ameH. [IpoBoANTCS B KOHIIE CeMecTpa MyTeM OalTbHON OIeHKH. DK3aMeHallMOHHBIE OWIIETHI ISl CAaYH dK3aMeHa
COCTOAT U3 TEOPETUUECKUX BOMPOCOB U 33/1a4M MO BCEM pazjiesiaM, U3y4aeMbIM B JaHHOM ceMmecTpe. CTyAeHT, KOTOpbIii HabupaeT B
mporecce MPOBEACHHUS BXOJHOTO U MTPOMEKYTOYHOTO KOHTPOJISI MAaKCHMAJIFHOE KOJIMYECTBO OAJIOB, OCBOOOIKAACTCS OT CAA4U
9K3aMeHa. MaKCHMaJIbHBIH HTOTOBBII PEHTHHT COOTBETCTBYeT 50 Oarmam.

OdopmiieHre KOHTPOJILHON pabOThI




Jns cTyneHToB 04HON (opMBI 00ydeHHs

Jlnist cTyneHToB O9HOH (OPMBI 00yIEHHS OCHOBOIOIATAIOIINM SBISIETCS 0(OpMIICHHE U 3amuTa pedepara, K 0hopMIICHHUIO
KOTOPOTO MPEABSBISAIOTCS ONpeencHHbIe TpeOoBaHNs. KOHTPOIBHEIE M TECTOBBIC PAOOTHI BRIMOIHAIOTCA B ayANTOPUH Ha Oymare
(dopmara A 4, ¢ ykazaHueM GpaMUINK U HHUIMATIOB U OLIEHUBAETCs OT 5 10 15 6ansioB B 3aBUCHUMOCTH OT 00beMa U CI0KHOCTH
paboTHI.

INepen BEIMOTHEHHEM KOHTPOIBHOH PabOTHI CTyAEHTY HEOOXOJMMO BHUMATEIFHO U3YIUTh METOJMUECKUE YKA3aHUS K TeMaM
U PEKOMEHIyEMYIO JIUTEPATypy, B COOTBETCTBUU C IIPOrPaMMOii.

KonTponsHas paboTa BIIOIHAETCS B yaeOHO#H Terpanu (12 nucros). Ha Terpans HakIenBaeTcs THTYIBHBIA JIUCT, KOTOPBIH
3aIOTHSACTCS 110 YCTAHOBJICHHON B y4eOHOM 3aBefieHHH opMe (paconokeH Ha HH(GOPMAIMOHHOM CTEH e Kadeapsl).

Pabota nomkHa ObITH BBINOTHEHA IPAMOTHO U aKKypaTHO, YeTKHM, pa30opuuBEIM noguepkoM. He nomyckaercs cokpaiieHue
CJIOB (KpOME OOLIENPHHSATHIX COKpAIIEHHUH).

KonTponsHas pabota MoKeT OBITH BHIIIOJIHEHA HA KoMmbioTepe mpudtoM Times New Roman, pasmepom 14 n Hanieqarana Ha
Oymare popmara A4 Ha TULIEBOK CTOPOHE KAXKJOTO JIUCTA.

Odopmirsist paboTy, He0OXOAUMO MPOHYMEPOBATH CTPAHMIIBI, OTBECTH MOJISI IIMPUHON 2-3 CM JUIsl 3aMEUaHMi peLieH3eHTa,
MPUBECTH YETKYI0 (POPMYITHPOBKY BOIIPOCa U IUIaH BEIOPaHHOH TEMBI, H3JI0KHB OTBET Ha Hero. B KoHIle paboTHI yKazaTh
HCTIONIB3YEMYIO JTUTEPaTypy, IOCTABUTH AATY BHIIIOTHEHHS pabOT U HOAIHUCE.

Brimonnennas pabota ciaercst Ha Kadenpy.

ITpu nosrydeHnn OTpELeH3UPOBAHHON PabOTHI CTYIICHT JOJDKEH BBIIIOJIHUTH BCE YKa3aHUs peleH3enTta. Pabora Hax
OIMMOKaMH, TOTIOJTHEHNUS K OTBETaM, COTJIACHO PEIICH3NH, BBITIOJHACTCS B 3TOH JKe TETPaIu.

Ha peren3uto He MPUHUMAIOTCS pabOTHI:

- BBIIIOJTHEHHBIE 110 HEMPAaBUILHOMY BapHAHTY;

- TepenvCaHHBIC Y APYTHX CTYICHTOB;

- BBIIIOJTHEHHBIE HEOPEXXHO, HE Pa300PUNBHIM IOAIEPKOM.

BosBpaiennsie 6e3 pereH3uu (HO ¢ 00s13aTeIbHBIM YKa3aHUEM NPUYHMHBI BO3BpaTa) paboThl CTYCHT 00sI3aH BHINOIHUTD
HOBTOPHO, B COOTBETCTBUH CO CBOMM BapHaHTOM M TPeOOBAaHUSIMH, IIPEABIBIIEMBIMUA K KOHTPOJIBHBIM pab0TaM, 1 BHOBb CAATh Ha
kadenpy.

IMocne BBIMOTHEHHS U 3aIIUTHI KOHTPOJIBHOM PabOTHI CTYJEHT JOMYCKaeTcs K CAade 3K3aMeHa.




