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YIIIEpOIHBIX MAaTEPUAIIOB

Paboyas mporpamma AuCITUTIMHBI

XuMH4YeCKUe peakTopbl

3akperuieHa 3a nogpasaeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenue noaroroBku 18.03.01 Xumuueckass TEXHOIOTHS

OO6pa3oBarenbHas mporpaMmma 18.03.01 Xwumuueckass TexXHONOTUs / XUMHUYECKas TEXHOJIOTHS MPUPOIHBIX
9HEPrOHOCHTEINEH U YIIEPOAHBIX MaTEePUAIOB

Kanugpukanms Bakanasp

®opma o0yueHns 3a049Hast

O6mas TpyX0eMKOCTb 43ET Buns! kOHTpoOII Ha Kypcax:
YacoB Mo yueOHOMY IIaHy 144 3a4eT ¢ OLeHKoii 4

KOHTPOJIbHas padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kype 4
— Hroro

Bup 3anaruit VIl | Pl
Jlexuuu 12 |12 12 12
[IpakTuueckue 12 (12 |12 |12
Hroro ayn. 24 (24 (24 (24
KonrakrHas padora 24 124 |24 |24
Cawm. pabora 116 | 116 | 116 | 116
B tom umcie cam. pabora 16
B pamkax ®OC
Yacel HAa KOHTPOIIb 4 4 4 4
Hroro 144 |1 144 | 144 | 144




Iporpammy coctaBuiI(u):

Joyenm, Munenuna Enena Anexcanoposna

Pabouast mporpamMMa TUCIUILIHHBL

XuMH4YecKHe peakropsbl

CocrapneH Ha OCHOBaHHH y4eOHOTO TUIaHA:

18.03.01 26 XumTexnomorusa I[IpIIOuYM 3aou.plx, yTBepskmeHHoro YueHsiM coserom HUTY MUCHUC B cocrase
cootBerctBytomieir OITOIT BO 18.03.01 Xumudeckas TeXHOJOrus XUMHYECKas TEXHOJOTHS TPUPOJHBIX SHEPTOHOCUTENICH W
YIJIEPOHBIX MaTEPUANIOB IIPOTOKOJ OT 27.11.2025 Ne68.

Pabouas mporpamMma ogo0peHa Ha 3aceJaHuu
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokosn ot 11.03.2026 r., Ne3.

PykoBonurens noapaznenenus llIBanésa Anna BukroposHa.



1. HEJIX OCBOEHUSA

1.

Ju—

MOJIyYEHHE 3HAHUN O KOHCTPYKIMU PEAKTOPOB, X OCHOBHBIX JIEMEHTAX U METOAAX MAaTEMATUYECKOTO OIMCAHMS C LIETIbIO
ONTUMHU3AIMU PabOTHI MO LIENIEBBIM KPUTEPUSIM UITH TpeOyeMoMy 00bEMY IPOU3BOACTBA

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

Bbnok OIT: b1.B

. BAaHM K NPeABAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpeboBa eIBa e Ol MOATOTOBKE 00yYaI0IIeroc

2.1.1 BesomacHOCTb )KU3HENESATEILHOCTH

2.1.2 | IlepBuuHas nepepaboTKa yIriIeBOAOPOIHBIX ra30B

2.1.3 |IloaroroBka yrieu st KOKCOBAaHUS

2.2 JucmnianHbl (MOIY/IN) U NPAKTHKH, I8 KOTOPHIX OCBOEHUE JAHHON TUCHUTIINHBI (MOAYJIs) HE0GX0UMO KaK
NpeamecTByOIIee:

2.2.1 |IoaroroBka K mpoueaype 3alIUTHI U 3aI[UTA BHITYCKHOW KBaTU(PUKAIIMOHHON paboThI

2.2.2 |IpengumnoMHas mpaKkTHKa

2.2.3 | OU3UKO-XUMHYECKHE OCHOBBI HE()TSHBIX JUCICPCHBIX CHCTEM

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIlMSIMHA

IIK-4: Cnioco6eH onieHUBaTh TEXHHYECKOe COCTOsTHHE M 3P (PeKTHBHOCTH padoThl 000py10BaHMS, TPEAJIATraTh
COBEPHICHCTBOBAHNE KOHCTPYKIMH OTACJBHBIX 3JICMEHTOB 060py}103a}mu, OCYIIECTBJIATH paunona.m,nui/i Bblﬁop
THUIIOBOT0 000PYI0BaAHUS

3HaThb:

T1K-4-31 ofriee cTpoeHe U OCHOBHBIC JIEMEHTHI XHMHUYECKUX PEaKTOPOB

T1K-4-32 ocHOBBI IPOBEJEHNSI TOMOT€HHBIX U TeTEePOTreHHBIX XUMHUECKUX MPOLIECCOB

[1K-4-33 ocHOBHBIC 3aKOHOMEPHOCTH IIponecca Tel'lJ'IOO6MeHa, BCTPCUAIOLICTOCS B pCaKTOpax

ITIK-5: Cnoco0en ananu3upoBaTh 3(pGeKTUBHOCTL peainu3yeMoil Ha NpeANPUSITHH TeXHOJIOIUH, IIPeJIaraTh ClI0Co0bI ee
COBEPLICHCTBOBAHMSA U NIYTH MOJACPHHU3ALHU IPOU3BOJCTBA

3HaThb:

TIK-5-31 ocHOBHEIE (hopMaNIbHBIE TTAPAMETPHI, OTIUCHIBAIOIIHE Pa0OTy U 3((HEKTUBHOCTH JTFOOOTO peakTopa

[1K-5-32 BiausiHME CKOPOCTH XMMHYECKOH peakiii Ha FeOMETPUUECKUE XapaKTEPUCTHKN peakTopa

IIK-4: Cioco6eH onieHUBaTh TEXHHYECKOe COCTOsTHHE U 3P (PeKTHBHOCTH padoThI 000py10BaHNS, TPEAJIATraTh
COBEPHICHCTBOBAHNE KOHCTPYKIMH OTACJIbHBIX 3JICMECHTOB oﬁopynosamm, OCYIIECTBJIATH paunonanbnmﬁ BLIﬁOp
THUIIOBOTO 000PYI10BAHUS

Ymers:

IMK-4-Y1 xmaccnpunupoBaTh peakTOPhl, HCXOAS U3 MOJETBHBIX MPEICTaBICHUH

[IK-4-Y2 onTuMu3upoBaTh OCHOBHBIE TEOMETPUUECKUE MTapaMeTPhl PeakTopa

ITK-4-Y3 comoctaBuTh 3 (HEeKTUBHOCTH pabOTHI PEAKTOPOB C PA3IUIHON CTPYKTYPOIl TOTOKOB

TIK-4-Y4 onwuceIBaTh KaTAIUTUYECKUE ITPOLIECCHI

ITK-5: CnocoGen ananu3npoBath 3P(PeKTHBHOCTH Peajn3yeMoii Ha NMpeANPUSTHA TEXHOJIOTHH, IPeIaraTh crocoobl ee
COBEPLICHCTBOBAHMS M MYTH MOJICPHU3ALUH MPOU3BOJICTBA

YMmerhb:

IIK-5-Y1 cocTaBUTh MaTEeMaTHUECKYIO MOJEIb AJIsl ONMMCAHMs peaKTopa JItoOOoro Tuma

[1K-5-Y2 NPESIIOXKUTD MEPOIIPUATHSA 110 I/IHTCHCI/IQ)I/IKaHI/II/I XUMHUYCCKOTo Imporecca B XUMHUICCKOM pEaKTOpeC

IIK-4: CnocoGeH oneHUBaTH TeXHUYeCKOe COCTOsIHUE M 3 (PeKTUBHOCTH padoThl 000py10BaHMS, TPeAJIAraTh
COBEPIICHCTBOBAHUE KOHCTPYKIMH OTEJIbHBIX 3J1eMEHTOB 000py/10BaHusl, OCYLIECTBJIATh PAllMOHAJIbHBIN BHIOOP
THUIIOBOT0 000PY10BAHUS

Baagern:

I1IK-4-B1 HaBbIKaMH COCTaBJIECHHUS] MaTEPUANBHOTO OajlaHca, UCXOAS U3 MOJEIbHBIX PEACTaBICHNI




[1K-4-B2 HaBbIKaM# COCTaBJIECHUS TEIUIOBOTO OalaHca peakTopa

[1K-4-B3 HaBbIKaMu ONUCAHUS TE€TCPOrcHHOI0 KaTAJIMTUYCCKOI'O IIpo1ecca

IIK-5: Cnoco0en ananu3upoBaTh 3(pGeKTUBHOCTH peaan3yeMoii Ha NpeANPUSITHH TeXHOJIOITUM, IPeAJIaraTh Cloco0bl ee
COBEPIICHCTBOBAHMSA U MYTH MOJAePHU3ALMH NPOU3BOICTBA

Baanern:

[IK-5-B1 HaBBIKAMH OIHCAHUS pa60TI)I XUMHUYECKOI'0 p€aKTOpa U NMPOBCACHUS OIITUMU3AINU €TI0 KOHCTPYKIUN

[IK-5-B2 ananuzom 3¢ dexTuBHOCTH pabOTHI NEHCTBYIOMIEr0 peakTopa

4. CTPYKTYPA U COAEP)KAHUE

Kox HanmenoBanue pasgesoB n | Cemectp | YUacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Boinosan
3aHATHUS TeM /BUJ 3aHSATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIIHI pecypcsl padoThI
Paspgen 1. llousitue o
XHMMHYECKOM peaKTope H
€ro 3HaueHHUe B
XHMHYECKOM
NPOU3BOJCTBE.
1.1 [TonsiTHE O XUMUYECKOM 4 2 TIK-4-31 [1K-4- JIT.1J12.1
peakTope, ero (pyHKIUH U 32 T1IK-4-33 2.2
3HaYMMOCTb Ha [IK-4-V1 [IK-4 JI2.3J13.1
npousBojcTBe. PopMasbHbIe -Y2 [IK-4-Y3 012233
DopManbHbIE OKA3ATENN [1IK-4-V4 I1IK-4
paboThl XUMHYECKHX -B1 I1K-4-B2
peaktopoB /JIex/ [1K-4-B3 TIK-5
-31 IIK-5-B1
[IK-5-B2
1.2 MarepuanbHbIA U TEII0BOM 4 1 TIK-4-31 I1K-4- JI1.1J12.1 P1
0aJaHC B XUMHYECKOM 32 TIK-4-33 2.2
peakrope /TIp/ [IK-4-V1 I1K-4 J12.3J13.1
-Y2 IIK-4-Y3 2103233
[IK-4-V4 T1IK-4
-B1 ITK-4-B2
[IK-4-B3 TIK-5
-Y2 [IK-5-B1
[IK-5-B2
1.3 Merton MoenrpoBaHus pU 4 3 [TK-4-31 T1K-4- JIT.1J12.1
W3yYeHUH PabOTHI 32 I1K-4-33 J2.2
XMMHUYECKOT0 PEaKkTopa. I1K-4-B1 IIK-4 JI2.3J13.1
BeiBog muddepeHnnanbHoro -B2 I1K-4-B3 2139233
YPAaBHEHHSI MaTEPUAILHOTO ITK-5-31 TIK-5-
GamaHca peakTopa 10000 32 TIK-5-V1
tuna. Knaccuduxanus TIK-5-Y2
XUMHYECKHX PEAKTOPOB
(TIoHsTHE 0 peakTopax
U/ICAIBHOTO CMEIICHHS ’
UaeaIbHOTro
BEITeCHeHHS). /JIek/
1.4 3amuch BUIEOTBETA C 4 12 [TK-4-32 T1K-4- JI1.1J12.1 P2
BBIBOJIOM V2 IIK-4-B1 J2.2
UG GepeHIHaTbHOTO [TK-4-B2 TIK-5 JI2.3J13.1
ypaBHEHUsI peaKkTopa JI000ro -31 I1K-5-32 213253
tuma /Cp/ MK-5-Y1 IIK-5
-¥2 [IK-5-B2

Pazgen 2. Ctpykrypa
MOTOKA B peaKTope.
HneanbHble (mpeaesbHbIE)
pe:KUMBI PaGoThI
peaKTopoB.




2.1 W3oTepmuueckuii npouecc B 3 MK-4-Y1 I1K-4 JI.1J12.1
XUMHYECKOM pEaKTope. -V4 T1IK-4-B1 J12.2
WneanbHble peXuMbI B T1K-4-B2 I1K-4 JI12.3J13.1
XHMHYECKHX PeaKTopax -B3 TIK-5-31 313233
(ueanbHOro CMEIICHHUS, T1K-5-32 I1K-5-

HJICATbHOTO V1 IIK-5-Y2
BEITeCHeHHs). /JIex/ [IK-5-B1 TIK-5
-B2

2.2 CpaBHenue 3¢ (HeKTUBHOCTH 2 TIK-4-31 I1K-4- JI1.1J12.1 P3
MIPOTOYHBIX PEAKTOPOB 32 T1K-4-33 J12.2
HCAITEHOI0 CMEIIICHUS 1 T1IK-4-V1 I1K-4 JI12.3J13.1
HJICAJTBHOTO -B1 I1K-4-B2 D152 53
BbITecHeHHs. /Cp/ [TK-4-B3 TIK-5

-31 [IK-5-32
MK-5-Y1 IK-5
-y2

2.3 HeunpneanbHbie pesxuMbl B 20 T1K-4-31 I1K-4- JI1.1J12.1 KM1
peakropax. [IpuunHs 32 [1K-4-B1 J2.2
OTKJIOHEHHUH OT HIeaIbHBIX [1IK-4-B2 T1K-4 JI2.3J13.1
pexxumMoB. Moaenu -B3 TIK-5-31 9152 53
PEaKTOpOB C HEUJeAIbHOMN [TK-5-32 TIK-5-

CTPYKTYPOH IIOTOKOB. 3aIIUCh V1IIK-5-V2
BHUACOOTBETOB MO TEMaM TIK-5-B1 IIK-5
JIeKIMH ¥ 3amadam. /Cp/ -B2

2.4 VYpaBHeHus GopMabHON 5 [TK-4-31 T1K-4- JIT.1J12.1 P4
KUHETUKH. VX 3HaYUMOCTh 32 [IK-4-B1 J2.2
JUTSL OTIMCaHUS PaOOTHI T1K-4-B2 I1K-4 JI12.3J13.1
peaxtopa. YpaBHEeHUE -B3 TIK-5-Y2 212233
Bantl'odda. Koncranrta TK-5-B1
CKOpOCTH
peakin. Heobpartumas u
oOpatumasi peakuus nepBoro
nopsaka. HeoOparnmas u
obOpaTuMast peakiys BTOPOro
nopsanka. [locinenoBarenbHbie
peakuuu. [lapannensusie
peakiuu. CIOXHOCTh U
MHOTOCTaIMHHOCTH IIpolLecca
XUMHUYECKOTO
npeBpamenus. /TIp/

2.5 Bpewmst mpeObiBaHMs, 2 [TK-4-32 T1K-4- JI1.1J12.1 P4
repeMeluBaHue B 33 [IK-4-V1 2.2
XUMHYECKOM PEaKkTope B ITIK-4-Y3 TIK-4 JI2.3J13.1
3aBHCHUMOCTH OT THUIIA -V4 [1K-4-B2 2192 33
peaxropa. /TIp/ TIK-5-31 TIK-5-

32 TIK-5-Y2
Paszgen 3. Tems1ioo0MeH B
peakTtope. Pe:xuMbl pa6oTsI
peakTopa ¢ TemnI000MeHOM.

3.1 Pexxumpr nugeansHOTO 1 TIK-4-31 [1K-4- JI1.1J12.1
CMeIleHHS IEPUOTUUECKUHA U 32 [1K-4-33 J12.2
H1€aJIbHOI'O BHITECHEHHUS C T1K-4-V1 I1K-4 J12.3J13.1
TeruioooMeHoM /JIex/ -Y2 [1K-4-Y3 212233

[1K-4-Y4 TIK-4
-B1 I1K-4-B2
ITK-4-B3 TIK-5
-31 IIK-5-32
M[K-5-Y1 [IK-5
-Y2 [IK-5-B1

[1K-5-B2




32 Hewusorepmudeckuii npouecc 2 I1K-4-31 I1K-4- JI.1J12.1
B XMMHYECKOM pEaKTope. 32 [1K-4-33 J12.2
Oprazu3anus TemIoo0MeHa B [1IK-4-V1 I1K-4 JI2.3713.1
peakTope U TeMIlepaTypHEIe -Y2 IIK-4-V3 313233
pexxumsl. /Jlex/ [IK-4-Y4 [1IK-4

-B1 I1K-4-B2
[TK-4-B3 TIK-5
-31 TIK-5-32
[K-5-V1 IIK-5
-Y2 IIK-5-B1
[K-5-B2

33 TenmooOMeH B 2 T1K-4-31 I1K-4- JI1.1J12.1 P5
XUMUYECKUX 32 T1K-4-33 2.2
peakropax /IIp/ [IK-4-V1 [1IK-4 J12.3J13.1

-Y2 IIK-4-Y3 313233
[IK-4-Y4 T1IK-4

-B1 I1K-4-B2
[IK-4-B3 TIK-5

-31 TIK-5-32
[K-5-V1 IIK-5

-Y2 I1IK-5-B1

IK-5-B2

34 CaMOoCTOsTEeNbHOE H3YUCHHE 20 [ IIK-4-31 T1IK-4- JI1.1J12.1 KM1,K
MaTepuana B "DJIEKTPOHHOM 32 T1K-4-33 2.2 M2
kypce'": TemneparypHblit IIK-4-VY1 TIK-4 JI2.3J13.1
PEXUM B IPOTOYHOM -Y2 IIK-4-Y3 019233
PEAaKTOpE UIEAIBHOIO ITK-4-Y4 TIK-4
cMelIeHus. AnuadaTHUeCcKui -B1 I1K-4-B2
MPOIIECC UAECATBHOTO [TK-4-B3 TIK-5
CMEIICHUS U BBITECHEHUSI. -31 [IK-5-32
ABTOTEpMHUUYECKHIA [K-5-Y1 IIK-5
peaxtop /Cp/ -V2 [IK-5-B1

[K-5-B2
Paznen 4. OnTumu3anus
XHMHKO-TEXHOJI0THYECKOr0
npouecca B peakrope.

4.1 OnTuMuzanus XuMHYECKOTO 1 [1K-4-31 T1K-4- JI2.1J12.2

mporiecca B peakrope. /JIex/ 32 [1K-4-33 JI2.3713.1
[IK-4-V1 [IK-4 013233
-Y2 [IK-4-Y3
[TK-4-Y4 T1IK-4
-B1 ITK-4-B2
[IK-4-B3 TIK-5
-31 IIK-5-32
MK-5-Y1 IIK-5
-Y2 [IK-5-B1
[IK-5-B2

4.2 PaccmoTtpenune npumepos 2 [1K-4-31 T1K-4- JI2.1J12.2
pac4€ToB MO ONTUMHU3AINH 32 [1K-4-33 JI2.3J13.1
npoueccos /I1p/ IMK-4-Y1 IIK-4 213233

-Y2 [IK-4-Y3
[IK-4-Y4 T1K-4
-B1 ITK-4-B2
[IK-4-B3 TIK-5
-31 IIK-5-32
[K-5-Y1 [IK-5
-Y2 [IK-5-B1

I1K-5-B2




43 CamocTosITenbHOe H3yUeHHE 1 IIK-4-31 [IK-4- | JI2.1J12.2
Marepuaina B "DIEKTPOHHOM 32 [1K-4-33 JI2.3J13.1
kypce": CriocoOsr IIK-4-VY1 TIK-4 213253
OCYILIECTBIICHUS -V2 IIK-4-Y3
ONTHUMAJILHOTO [IK-4-Y4 [1IK-4
TEeMIIepaTypHOIO PeKUMa B -B1 I1K-4-B2
peaxrope /Cp/ [TK-4-B3 TIK-5

-31 [IK-5-32
[K-5-V1 IIK-5
-V2 [IK-5-B1
[K-5-B2
Pazgea S. I'ereporennsie
XHMHKO-TE€XHOJIOTHYeCKHe
npomuecchl

5.1 [IpompbIneHHbIE 8 [TK-4-31 I1K-4- JI1.1J12.1
XUMHUYECKHUE PEAKTOPBI AJIs 32 T1K-4-33 J2.2
MIPOLIECCOB: ITIK-4-VY1 T1IK-4 JI2.3J13.1
- TOMOTEHHBIX; -V2 I1K-4-V3 213253
- TETEPOT€HHBIX; TIK-4-Y4 T1K-4
- -B1 I1K-4-B2
reTepOreHHOKATATMTUYECKIX ITK-4-B3 TIK-5
. /Cp/ -31 [IK-5-32

MK-5-Y1 IK-5
-¥2 [IK-5-B1
[IK-5-B2

5.2 Pacuersr anst 7 [1K-4-31 T1K-4- JIT.1J12.1
TeTEPOr€HHOKATAIMTUIECKUX 32 [1K-4-33 2.2
MIPOLIECCOB. T1IK-4-V1 I1K-4 J12.3J13.1
CpaBHeHuE U BBIOOD -V2 I11K-4-V3 213253
XHUMHYECKHX peakTopos. /Cp/ [1K-4-V4 I1K-4

-B1 I1K-4-B2
[IK-4-B3 TIK-5
-31 IIK-5-32
MK-5-Y1 IK-5
-Y2 [IK-5-B1
[IK-5-B2

53 CaMOoCTOSITeNIbHOE U3YUYCHHE 15 [1K-4-31 T1K-4- JIT.1J12.1
Marepuaina B "DIeKTPOHHOM 32 T1K-4-33 J12.2
Kypce": Peaxrops! 1 MK-4-Y1 I1K-4 JI2.3J13.1
ra30BbIX TOMOTE€HHbIX -Y2 [IK-4-Y3 2102233
MPOLIECCOB. Y CTPONCTBA ISt [IK-4-Y4 TIK-4
CMEIIeHUs -B1 ITK-4-B2
B3aUMOJICHCTBYIOIINX T1K-4-B3 I1K-5
pPEeareHToB: COILIO, 3KEKTOP, -31 TIK-5-32
HEHTPOOESKHBIN CMECUTEIT. [IK-5-Y1 [IK-5
KamepHnsle u TpyOdaTsie -Y2 IIK-5-B1
pEeaKTopHI. TIK-5-B2

Peakrops! s

JKHIKOCTHBIX TOMOTEHHBIX
nporeccoB. MexaHuyeckoe u
IMTHEBMAaTHU4YECKOE
repeMelnInBaHue.
KoHCcTpyKIIMu MeXaHUYECKHUX
MeEIAaJoK. Y CTpOUCTBA s
I0JIBOJIa M OTBOJA TEILIA.
Kononnsle peakTopbl
HJICATLHOIO BBITCCHEHHS.
ABtoxnassl. /Cp/




5.4 Peakrops! nns 4 15 T1K-4-31 I1K-4- JI1.1J12.1 KM3
ra30KHIKOCTHBIX 32 I1K-4-33 J12.2
reTepOreHHbIX MIPOLIECCOB. [1IK-4-V1 I1K-4 JI2.3713.1
[IneHoyHBIE KOJTOHHBIE -Y2 [IK-4-Y3 212233
PeaxkTopbl TPyOUaToOro u [IK-4-Y4 [1IK-4
HacaJl04YHOI0 TUIIOB. Byl u -B1 I1K-4-B2
XapaKTEPUCTUKU HACAIOK. [1IK-4-B3 IIK-5
TpeboBanus, -31 TIK-5-32
MpeabsBIsEMbIC K HACA/IKAM. IIK-5-VY1 IIK-5
BapOoTaxxHbIe peakToOpHbI. -Y2 TIK-5-B1
Tumel Tapenok, Ux IIK-5-B2
CpaBHUTENbHAS
XapaKTEepUCTHUKA.

KonoHnHble peakTopbl
Pa30pBI3TUBAIOLIETO TUTIA.
Crioco0bI uCTeprupOBaHust
XUIKOH (ha3el. PeakTopsr
MIEHHOTO THUTIA.

Peakrops! nns
reTepOreHHbIX MIPOLIECCOB C
TBepoit a3oii. Pe-akTopsl
JUTS TIPOIIECCOB B CUCTEME
">xuaKocThTBEpa0e" (pacTBop
e-Hue,

SKCTparupoBaHue,
KpucTamu3amnus). PeakTopsl
¢ GUIBTPYIONUM U
B3BEIICHHBIM CIIOEM
TBepaoro pearenra. /Cp/
Pasgen 6. [loaroroska k
KOHTPOJIbHBIM
MEpONpHUSITHAM U
BBINOJIHSIEMBIM padoTam

6.1 O06bem yacoB 4 6 IIK-4-31 [IK-4- | JI2.1J12.2
CaMOCTOSATEIbHOW pabOThI Ha 32 [1K-4-33 JI2.3J13.1
noarotoBky k KM /Cp/ TIK-4-V1 [1IK-4 2192 253

-Y2 [IK-4-Y3
[IK-4-Y4 [1IK-4
-B1 I1K-4-B2
[TK-4-B3 TIK-5
-31 [IK-5-32
[K-5-V1 IIK-5
-V2 [IK-5-B1
[K-5-B2

6.2 O06bem yacoB 4 10 | IK-4-31 TIK-4- | JI2.1J12.2
CaMOCTOSTEIBbHON pabOTHI HA 32 [1K-4-33 JI2.3J13.1
nmoarotoBky k BP /Cp/ TIK-4-V1 [1IK-4 2192 33

-Y2 [IK-4-Y3
[IK-4-Y4 T1IK-4
-B1 I1K-4-B2
[IK-4-B3 TIK-5
-31 [IK-5-32
[IK-5-V1 IIK-5
-¥2 [IK-5-B1
IK-5-B2
5. ®OHJ OLHEHOYHBIX MATEPUAJIOB
5.1. KontpoJbHble MeponpusiTus (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH H T.I1), BOIPOCHI 15
CaMOCTOSITeIbHOM NMOAT0TOBKHU
Kon Kontponbroe zioiefﬂeMHe B
KM MepompuATHE JTIUKATOPBI OTIPOCHI JJIs TIOATOTOBKH

KOMIIETEHIINI




KM1 KomnoxBuym. ITK-4-32;11K-4- 1) B vem cocTouT MeTOA MOAETUPOBAHUS IIPU OIIUCAHUH PAOOTHI
MaremaTuieckoe 33;1IK-4-Y 1;[IK-4- | peakTopoB?
MOJEIIUPOBAaHUE V2;I1K-4-Y3;I1K-4- | 2) Ha3oBuTe OCHOBHEIE TPEOOBaHMUS, IPEIBABISIEMBIC K
XUMHYECKHAX V4;I1K-4-B1;I1K-4- [ MaTemaTH4eCcKON MOJEIN XMMHYECKOTO peaKkTopa.
MIPOLIECCOB U B2;ITK-4-B3;I1K-5- | 3) [IpuBeaute nmpumepsl KiaccupUKaUMU XUMHUECKUX PEaKTOPOB.
peakTopoB 31;IIK-5-32;11K-5- 4) KakoBbI pazinuyus B yCIOBUSIX MEPEMEITUBAHUS B TIPOTOYHBIX
VLIIK-5-Y2;IIK-5- | peakTopax CMELIEHUS U BBITECHEHUS?
BL;IIK-5-B2;[1K-4- | 5) IIpuBeauTe ycIOBHS A CTALIMOHAPHOTO PeXKuMa
31 PabOTHIXUMHUECKOT'O peakTopa. Bo3MOKeH JIM CTallMOHAPHBIA PEXUM
BIIEPHOUYECKOM peakTope?
6) HazoBuTe mocnenoBaTeIbHOCTh 3TAIIOB MIPH
COCTaBJIEHUMMATEMAaTHIECKOI MOJIENN XUMHUECKOT'0 PeakTopa.
7) HazoBuTe npenenbHbl AOMYLIEHUS, KOTOPBIE HCIOIb3YIOTIPU
COCTaBJICHUH 0AIaHCOBOTO YPaBHEHUS JIJIsl peakTopa JII000roTHma?
8) BriBeuTe ypaBHEHHE MaTEepHaIbHOTO OanaHca peakTopa BoOIeM
BUJIC.
9) Mo xakuM MpUYMHAM OaTaHCOBBIC ypaBHEHUS (YpaBHEHHS
MaTepHaIbHOTO U SHEPTeTHIECKOr0 0aaHCOB) COCTABIISIOT OCHOBY
MaTeMaTH4eCKOH MOJENTM XUMHUYECKOTO peakTopa?
10) [okaxure ¢ MaTEMAaTUUYECKON TOUKH 3pEHHs], UTO MIPU
CTAIMOHAPHOM PeXXHUMe PabOTHI XHMHYECKOTO peakTopa B HEM He
MPOUCXOJUT HAKOIUICHHS BEIECTBA U TEIUIOTHI?
11) BeiBenure MmaTemaruueckue Mojenu i peakropa PUC-m.
12) BeiBenuTe MaTemMaTuieckue Moaeiu s peakropa PUC-H.
KM2 KomnoxBuym. [TK-4-31;I1K-4- 1) VkaxuTe OCHOBHBIE THUIIBI XUMHUECKIX PEAKTOPOB, TPEOOBAHHUS K
N3orepmuueckuit 32;I1K-4-33;11K-4- HUM;
rpotiecc B Y1;IIK-4-Y2;11K-4- | 2) [IpuBenuTe npuMepsl IPUMEHEHUS! pEaKTOPOB B TEXHOJIOTHU
XUMHUYECKOM V3;11K-4-Y4;I1K-4- | BaxKHEHIINX XUMHUECKUX MPOJTYKTOB.
peakrope. B1;ITK-4-B2;ITK-4- | 3) B yem 3akirouaeTcs moo0ue u paszimdue mpoiecca B peakropax VC

B3;IIK-5-31;I1K-5-
32;ITK-5-Y 1;TIK-5-
V2;I1K-5-B1;I1K-5-
B2

-1 u UB? OtBeT HauHuTE ¢ 3anucu AuddepeHnnansHoro ypaBHeHUs
MaTeprabHOTo OaaHca peakTopa JF00ro THUIIA.

4) YxaxuTe, 9TO TaKOE YCIOBHOE BPEMsI PEaKIINU U 9eM OHO
OTJIHMYaeTCA OT BpeMEHH NpeObIBaHUSA B PEaKTOPE.

5) Kak MeHs10TCSl KOHIEHTPALKUU UCXOIHBIX KOMIIOHEHTOB U IPOAYKTa
10 JuTMHE peakTopa VB mis peakiyu mepBoro u BTOPOTO MOPSIKOB?

6) Kak m3MeHHTCS CTETICHb IPEBPAICHUS B PEaKTOpe MIPU MPOTEKaHUN
peaxnuu mepBoro NOpsIKa MpH yBEINUEHUH Ha4albHON KOHLIEHTPAIIH
B 1,5 paza? OTBeT nmosicHUTE pacu&éTom.

7) Kakoe npenenpHoe peBpanieHne MOKHO MOIYYHUTh B peaktope UC-
I TIpY IPOTeKaHUK oOpaTtuMoii peakiuu? [ToaTBEpAUTEITO C ITOMOIIBIO
MaTeMaTH4eCKO MOJEIH U n300pa3uTe rpaduuecKH.

8) B peakrope UC-m mpoTekaet odpaTimas peakius. Kak n3mMeHuTCs
CKOPOCTB IPEBPAIICHNUS B HaYajIe Iporiecca B Pe3yIbTaTe yBEITHICHH
TemnepaTypbl? 3MeHUTCA 11 ipeebHOe MpeBpalleHue, KaK 1
nouemy?

9) [TomyunTe MaT.MOzENH TIpoliecca B peakrope VB npu nporexannu
CJIOKHOM peakluy: a) ¢ mapaienbHON cxeMoit

npeBpaleHus; 0) mociegoBaTeNIbHON CXeMOil MpeBpalleHHs.
IMokaxxute rpaduk N3MEHEHHsI KOHIICHTPAIMH KOMITOHEHTOB 10 JITTHHE
peakTopa 1 0OBSICHUT, €ro BUJ ( TOYeMy KOHIIEHTPAIUN
YBEJIMUHUBAIOTCS, YMEHBIIIAIOTCS, HE MEHSIOTCS).

10) B peakrope VB nporekaer nocnenosarenbHas peakius.Kakue
PEKOMEHIAIIMN MOYKHO CIEaTh, YTOOBI TOOUTHCS: a)MaKCHMAIBHOTO
BBIX0/1a IIPOMEXKYTOYHOTO MPOAYKTA; 0) MAKCUMAIIBHO CEIEKTUBHOCTH
M0 IPOMEKYTOUHOMY MIPOAYKTY; B) MAKCUMAaJILHOTO BBIX0/1a KOHEYHOTO
MpoyKra?

11) Kak MeHseTCsl KOHIICHTPAIHS BEIIECTBA IO 00bEeMy IIPOTOYHOTO
peaxropa 1C ?

12) Tlouemy poOM3BOAUTENLHOCTD peakTopa B pexxume VB Gounbire,
uyeM B pexume MC npu npoTexkaHuu IpoCThIX peakuui?

13) Moxert 1 pexuM peakTopa OKa3bIBaTh BIMSHUE HAa CEICKTUBHOCTD
npoliecca NpH MpoTeKaHuu cIoxHoi peakunu? OTBeT 000CHYHTE.

14) HazoBuTe NpUYIUHBI OTKJIIOHCHHUS PEKIMOB B TIPOMBIIIICHHBIX
peakropax ot IC u UB?




KM3

KomnoxBuym.
I'ereporennsie
IIPOLIECCHI.

[1K-4-31;I1K-4-
32;I1K-4-33;I1K-4-
V1;11K-4-Y2;I1K-4-
V3;11K-4-V4;11K-4-
B1;I1IK-4-B2;I1K-4-
B3;ITK-5-31;I1K-5-
32;I1K-5-Y 1;I1K-5-
V2;I1IK-5-B1;I1K-5-
B2

1) Kakue nporieccs! oTHOCATCS K reTeporeHHbIM? lepednciure craguu
TeTEepPOreHHOT0

2) mporiecca. Hazoure 001acTy MpOTEKaHUs TeTEPOTCHHOTO IIpoIecca.
3) Kak mopa3nensroTcst FeTepOreHHBIe MPOLECCHI 0 BUIY
y4acTBYOUIHX (a3?

4) B ueM 3akito4aeTcss MHOTOCTaIMHHOCTD FETEPOTreHHOr0 npoiecca’?
YeM OTIMUAIOTCS yCIOBHS T€TEPOTeHHOTO MpoIiecca U YCIOBUSA
MPOTEKAIOIIeH B HEM peakuu?

5) Uto Takoe HabII0AaEMast CKOPOCTb IeTEPOr€HHOIONPOLIECcca, OT YEro
OHA 3aBHCHT

6) Uto Takoe IMMHUTHPYIOIIAs CTaausl B TeTeporenHoM npouecce? Kax
JUMUTHPYIOLIAs CTaIus ONpeNeNsieT PexKUM mporecca’?

7) Uem oTiIM4aeTCst MOZENb «CKHUMAIOIIAACS Cepa» OT MOACIH
«cxxuMatoteecs siapo»? IlpuBenuTe npuMepsl MPOLECCOB.

8) Hapucyiite cxeMy u 00BICHHUTE CTPYKTYpPY IIpoOIlecca «ra3TBepaoe
(monmHOCTEIO pearupyroniee). Kakue sTams! nporecca MOXKHO
BeIIEeTHTE? HannmmTe ncxomgHoe ypaBHEHHE MaT. MOJICITH 3TOTO
mporecca.

9) Hanummmre ypaBHeHUs U1 HaOMI0JaeMOil CKOPOCTH NMPEBpaIIEeHUs
(a1 peakuuy NEPBOro MOPSIKA) U BPEMEHHU ITOJTHOTO MPEBpPaILEHUs
TBEPOH YaCTHULIBL.

10) Hapucyiite rpaduku u o0bsICHUTE, KaK MEHSIETCSI BO BPEMEHU
pa3Mep 4acTHIbI, CTENIEHb MPEBPAIEHUs TBEPAOro peareHra, CKOpocTb
MPEeBPAIICHNS YaCTHIIBL.

11) Kak 3aBucut HabmogaeMasi KOHCTaHTA CKOPOCTH IPEBPAICHHUS B
npolLecce «CKUMaroIascs cepay oT TeMIepaTypsl U CKOPOCTH
notoka? Kak 3TH 3aBUCUMOCTH CBsI3aHBI C PEXKUMOM Iporecca?

12) Kak MO>XHO HHTEHCU(HITPOBATH POIECC «Ta3-TBEPIOE
(momHOCTHIO pearupytoiee)?

13) Hapucyiite cxemy n 00bSCHUTE CTPYKTYpY IpOLIecca «ra3TBepoe
(senomHOCTHIO pearupyroree). Kakue stamsl mpomecca MOXHO
BeIIEeTHUTE? HannmmTe HcXogHOE ypaBHEHHE MaT. MOJICITH 9TOTO
mporecca.

14) Hanmmre ypaBHeHUs Juist HAOJIIO1aeMOM CKOPOCTH MTpeBpaleHHs
¥ BPEeMEHH TIOJTHOTO ITPEBPAIIEeHHS TBEPIOH YaCTHIIBI IS Pa3HBIX
PEXKHMOB TIpolecca.

15) Hapucyiite rpaduku 1 00bsiIcCHUTE, KK MEHAETCSI BO BpEMEHH
pa3Mep 4acTHIIBI, CTCTICHb IPEBPAICHUS TBEPAOTO PeareHra, CKOpocTh
MPEeBPAIICHNS YaCTHIIBI IS TIPOIIECCa «CKUMAIOIIeecs SIAPO»B Pa3HBIX
peKHMax.

16) Kak MO>XKHO HHTCHCHU(UIIMPOBATH MPOIIECC «Ta3-TBEPAOC
(HEeNOTHOCTBIO pearupyroliee) B pasHbIX PeKUMaX ero IMPOTeKaHU?
17) YxaxuTe criocoObl onpeneneHus 06JacT NpoTeKaHusl mpolecca B
CHCTEME «Ta3 — TBEPJOE TENIO».

18) IIpuBeanTe MPUMEPHI TEXHOIOTHYECKAX IPOIECCOB «Ta3KHIKOCTEY
U CIIOCOOBI OPTaHU3AINH B3aNMOJCHCTBHS Ta3a C )KUAKOCTHIO.

19) Hapucyiite cxemy 1 00BSICHUTE CTPYKTYpY Ipolecca
«ra3kuakocTh». Kakue stansl nponecca MoxkHO BblAeauTh? Hanummure
HCXOIHOE YPaBHEHNE MaT. MOJIENHN 3TOTO

mporecca.

20) B uem paznaudue CTPyKTyp MPOLIECCOB «Ta3-TBEPIOE» U «Ta3 -
KUJKOCTb)?

21) Hammmmure BeIpaskeHHE I HAOII0aeMON CKOPOCTH IIPEBPAICHHUS.
OT KaKkux yCIIOBHI U KaK 3aBUCUT Hab01aeMasi CKOpOCTh
HpEeBPAILEHUs B Pa3HBIX PEeXKUMax?

22) C geM CBSI3aHO BO3MOYKHOE YMEHBIIEHNE CKOPOCTH ITPEBPAIICHHS
IPH MOBBIIICHUH TeMIIEpaTypsl?

23) Kak MOXHO UHTECHCHU(PUIIMPOBATH MPOLIECC «Ta3-KUIKOCThY?

24) IlpoaHanu3nupyiTe OCHOBHBIC HEJIOCTATKH M JOCTOMHCTBA
PEaKTOPOB NMEPUOAUIECKOTO ICHCTBHA




KM4

Bormpocsr k
9K3aMEHY
(npoBoauTcs B
ycTHO# (opme)

[1K-4-31;I1K-4-
32;I1K-4-33;I1K-4-
V1;11K-4-Y2;I1K-4-
V3;11K-4-V4;11K-4-
B1;I1IK-4-B2;I1K-4-
B3;ITK-5-31;I1K-5-
32;I1K-5-Y 1;I1K-5-
V2;I1IK-5-B1;I1K-5-
B2

1) Ompenenenne XUMHUYECKOTo peakropa. HazHaueHHe XUMHYIECKOTO
peakropa. [IpuMepsl XUMUYECKHX PEaKTOPOB B TPOMBIILIEHHOCTH;
2) IToxazarenu pabOTH XMMIUIECKOTO peakTopa. HasHagenue
noka3zareneii paboTsl peakTopoB. [IpoH3BOANTEIHHOCTS.

3) IokazaTtenu paboOTHl XUMHUECKOTO peakTopa. HasHauenue
noka3aresel paboThl peakTopoB. VIHTEHCHUBHOCTS.

4) Iloka3zarenu pabOTEI XUMHIECKOTO peakropa. HazHauenne
noka3zareseii paboTsl peakTopoB. PacxoqHbli Kod(durmenT.

5) [Tokazatenu paboThl XUMHUYECKOTo peakropa. Hasnauenue
mokasareneil paboTsl peakTopoB. CTeleHb MpeBpaIieHus.

6) IToxazarenu pabOTHI XMMIUYECKOTO peakTopa. HasHagenue
nokasarenel paboTsl peakTopoB. Brixoa mpomykra.

7) Ioka3zarenu pabOTH XMMHYECKOro peakTopa. HazHauenne
mokasaresnei padoThl peakTopoB. CelleKTUBHOCTb.

8) INoxazaTenu pabOTHI XUMHUECKOro peakTopa. Ha3snaueHue
nokasareseit paboTsl peakTopoB. CKOpOCTh XMMUUECKOM peakinu.
9) Bananc paboTH XUMHYECKOTO peakTopa. MaTepHansHbIH OanaHC.
10) bananc paboTsr xumMudeckoro peakropa. TemoBoi banaHc.

11) CtpyKTypHBIE 3JIEMEHTBl XUMHUECKOTO PEaKTOPa;

12) OcHOBHBIE KOHCTPYKIMOHHBIE THITHI XHMUYECKHX PEAKTOPOB;
13) CxeMbI IBIDKSHNUS TOTOKOB B PEAKTOPAx;

14) Ananu3 IpoueccoB B XUMHUECKOM PEaKTOpE;

15) O61mas nocne0BaTeIbHOCTD aHalM3a paboThl PEakTOPOB;

16) XapakTepucTHKa peXUMOB paOOTHl XHMHUYECKUX PEaKTOPOB.
PeaxTop naeanpHOrO cMemeHns (IepHOINIECKAI) Ha IpUMepe
peakIiy IepBoro MopsaKa;

17) XapakTeprcTHKa PeXKUMOB PaOOTHl XUMHUYECKHX PEAKTOPOB.
PeaxTop naea bHOTO BEITECHEHHS Ha IPUMEpEe PEaKkny epBOTro
HOPSIIKA;

18) BrnusiHue nopsifika peakiiuy Ha H3MEHEHUE KOHIEHTpaIuu
pearupyronyx BEIecTB BO BPEMCHH;

19) BiusHue TemmepaTypsl Ha pexXuM pabOThl XUMHIECKHX

KM5

KonTposnbHas
pabora

IK-5-Y L;IIK-5-
32;11K-5-31;11K-4-
B3

PEeaKkTopoB.

KM4 Bompock! k

9K3aMEHY

(mpoBoamTCs B

yCcTHOH hopme)

IMK-4-31;11K-4-

32;11K-4-33;11K-4-

Y 1;I1K-4-Y2;11K-4-

V3;I1K-4-Y4;11K-4-

B1;I1IK-4-B2;I1K-4-

B3;IIK-5-31;11K-5-

32;TIK-5-Y 1;I1K-5-

V2;I1K-5-B1;11K-5-

B2

Hcnons3ys Tepmonuaammdeckue qanasle (Tx) paccuuTaTs KOHCTaHTY
paBHOBecHs Ta30(a3HON peaKK THAPATAIMY STHJICHA [IPU
temreparype 300°C

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX o gucuumnHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

IIpoepsieMble
Kon Hazpanue pOBep
AGOTHL paboThI WHIUKATOPBI Copeprxanue paboThI
p KOMIIETECHITAI
P1 IIpakruyeckas ITK-4-32;11K-4- Peanu3oBaTh B TAOMHMYHOM MpoLeCCOpe pacuETs HEOOPaTUMOil u
pabora. 33;I1K-4-V1;I1IK-4- | oOpaTuMoii peakuus nepBoro nopsaaka, ooparumMon 1 HeoOpaTUMbIE
dopmanbHas V2;11K-4-Y3 peakIuu BTOPOTO MOPAJIKA, TIOCIeI0BATENIbHbIE U MapaJUIeIbHbIC
KHHETHKA. peakiuy. V3yanTs U 1oKa3aTh pe3ynbTaTaMi pacu&ToB BIMSHUE

TeMIIEpaTyphl PEAKLUU, SJHEPIUU aKTUBALUY, HA4aJIbHOU
KOHLIEHTPAILlM1 Ha CKOPOCTh XUMUYECKOH PEAKLUH.




P2 IIpakruyeckas ITK-5-B2;I1K-5- 1. Ilpu ycTaHOBJIEHUM MAaTEMAaTUYECKOM MOJEIIH allllapaTa B pe3yjbTare
paboTa. aHanu3 B1;ITK-5-Y2;ITK-5- | HaJ0XeHUs BO3MYILEHHS B BUIC AeIbTa-QYHKIUH (MMITYJIbCHBIH BBO/I
s dekTHBHOCTH VI;IIK-5-32 MH/IMKATOpPa) MOIy4EHBI CIEAYIOINE 3HAUYEHNUsI KOHLEHTpalluu
JIEHCTBYIOIIETO WHIMKATOpa Ha BBIXO/E U3 ammapata. [IocTpouTs KpuByIO
peaxropa pacrnpeneneHusl.
2. OmpenenuTh pa3Mepbl OTKPBITOTO IPSIMOYTOJIBHOTO 0aka EMKOCTBIO
1000 M3 npu yc0BUU NOJTyYEHHs] MUHUMAIBbHOM IOBEPXHOCTH J1HA U
creHok. O0béM Oaka V=Ibh, rue 1 - nnuHa, b - mupuna, h - BeIcOTa
3. Paccuutarh 3Ha4€HUsI KOHIIEHTPALUN UCXOJIHOTO PEarupyroIIero
BEII[ECTBA IT0 YPaBHEHHUIO HEOOPATUMOH PEaKIiK IIePBOTO MOPSIKA,
nporekaronieit B peakropax B u UC-u
4. PaccunTaTh 3HaYECHUS! KOHIIEHTPALUU UCXOIHOTO Pearupyrouero
BEILIECTBA IT0 YPaBHEHHIO HEOOPATUMOH PEaKIMK IIEPBOTO MOPSIKA,
npoTekarouei B peakropax 1B u UC-u
P3 [IpakTnueckas [MK-4-V 1;11K-4- Brisenute muddepeHnuanbHoe ypaBHEHNE MaTEpUAIBHOTO Oananca
pabora. 33;11K-4-32;11K-5- JUIS peakTopa JIF000ro TUIa U MOIYyYUTe U3 HETO MpeaesibHbIe
MarepuanbHbIii B1;IIK-5-B2;I1K-5- | cooTHomenus nis PUB, PUC-1, PUC-n.
OanaHc peakropa 31
7000r0 THTA.
P4 [IpakTnueckas MK-5-Y 1;11IK-4- IIpuBectu mokazatenu paboTsl peakropa. [IpuBecTr mpuMepsl U
pa6orta. [Tokazatenu | B2;I1K-4-B3;I1K-5- | dusndeckuit cMbICT Ka)KI0TO U3 MApaMeTPOB.
paboTHI peakTopa. y2
P5 [IpakTnueckas [TK-4-31;I1K-4- [IpousBecTu pacuér 1o JaHHBIM UCTIBITAHUS PEAKTOPA.
paborta. 32;ITK-5-B2;ITK-5- | KmaccudunuposaTs peaktop, otHecTr ero k PUC-1 nnu PUB.
IMunpaBnuueckas B1;I1K-5-31;I1K-4-
XapaKTEepUCTHKA v3
peakTopa.

5.3. OueHo4HbIe MaTepPHUAJIbI, HCIOJIb3YyeMble 15 IK3aMeHa (0UJ1eThl, TECTHI U T.11.)

DopMOH TPOMEKYTOUHON aTTECTALMU 110 AUCLUIIINHE SBJIAETCS SK3aMEH.
Hwxe npencrasien obpasen Ounera st 9K3aMeHa, IPOBOAUMOTO B YCTHOH (opme.

MUHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHMS POCCUMCKOMN ®EJEPAITAN
OENNEPAJIBHOI'O TOCYAAPCTBEHHOI'O ABTOHOMHOI'O OBPA30OBATEJIBHOI'O YUYPEXJIEHU A
BBICIIEI'O OFPA3OBAHUMA
«HanuoHnanbHbII Hcce10BaTeNbCKi TexHoMornueckuii yausepcutetr « MUCHUCy
HoBotponuxuii dprman
(H® HUTY «MUCHUCy»)
Kadenpa MatemaTHKH 1 €CTECTBO3HAHUS

SK3AMEHAIIMOHHbBIN BUJIET Ne 1

Jucnuminza: XUMHYECKHE PEaKTOPbI

Hanpasnenue: 18.03.01 «Xumuueckasi TEXHOIOTHD
®opma oOydeHus: 3a04Hast
®dopma poBeACHNS YK3aMeHa: YCTHAS

1. Xumuaeckue PCAKTOPHI. Knaccmbm(am/m XUMHUYCCKUX PECAKTOPOB U PEIKUMOB UX pa6OTBI.

2. F'omoreHHsble mpolecchl U peakTopbl. O0IIKe MOHITHS, XapaKTEpPUCTHKA Mpoliecca.

3. Ompenennts coctas cMecH (CA, CB, CR, CS) u crenens npespamenns XB a1 peaknnu:
A+2B—2R+S,

eciau XA = 0,6, CA,0 =1 kmons/m3, CB,0 = 1,5 kmoub/M3.

CocraBui: goneHT kadenpsl MuE

3aB. kapenpoit MuE
(moamuce)

YTBepxkIeHO Ha 3acenanuu kadeapsl MuE

E.A. Musnenuna

(moamuce)

A.B. IlIBanésa

20 r. IIporoxom No




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

B cucreme oneHKN 3HaHUH, yMEHHUIT M HABBIKOB 110 Pe3yJIbTaTaM IPOBEICHHs] KOHTPOIbHOI pabOThl HCIIOIB3YIOTCS CIEAYIOLINE
KPUTEPHH:

Pesynbrar ouenuBanus Kpurepun oreHku

«O1nn4HO» 3a MONHOE OBJaJACHHE COAePKaHNeM YueOHOro MaTepuaa, BiaJeHie MOHITHIHBIM annapaToM, yMEeHHe

pelaTh IPaKTUYECKHE 3a1a4n, TPAMOTHOE, JIOTHYHOE U3JIOKCHHE OTBETA.

«Xopomo» Eciu cTyAeHT MOJIHO OCBOWII y4eOHbIH MaTepHa, BIaAeeT MOHATHITHBIM alnapaToM, 0CO3HAaHHO [IPHMEHSET
3HAHUS UL PEILICHHS IPAKTHYECKHX 3a/1ad, TPAMOTHO M3JIaraeT OTBET, HO coAepKaHue U popMa oTBETa MMEIOT HEKOTOpPbIE
HETOYHOCTH

«Y IOBJIETBOPUTENBHOY» ECiu cTyIeHT 00HapyKUBaeT 3HAHHE U MOHWMAHHE OCHOBHBIX MTOJIOKCHHUI y4eOHOTo MaTeprana,

HO M3J1araet ero HeIroJIHO, HEMOCIeJ0BATENIbHO, IOMYCKAeT HETOYHOCTH B ONPECIICHNE OHATHH, B TPUMEHEHUH 3HAHUIH JUTs
pelIeHNUs MPaKTUYECKUX 3a/1a4, HE YMEeT JoKa3aTeIbHO 000CHOBATH CBOH CYKIACHHUS

«HeynosnerBopurensHo» Eciu cTyaeHT nMeeT pa3po3HEeHHbIE, O6CCHCTEMHBIC 3HAHUS, HE YMEET BBIACIATD [IIABHOS H
BTOPOCTEIICHHOE, IOIyCKAaeT OLIMOKU B ONpPEIeTICHNE TIOHITHH, HCKaXaeT UX CMBICI, OSCIIOPSI0YHO U HEYBEPEHHO U3JIaract
MartepHal, He MOXKET IPUMEHSTh 3HAHUS [UIs PEILCHUs IPAKTHYECKHX 3a/1a4; 3a MOJHOE He3HAHHWE U HEITOHUMAaHUe Y4eOHOro
MarepHala Wid 0TKa3 OTBEYaTh

ITokasareny 1 KPUTEPUH OLICHUBAHHUS dK3aMeHa:

— Ha OIICHKY «OTIMYHOY» (5 0aIoB) —00ydaromuiics AEMOHCTPUPYET BBICOKUH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIINH,

BBICOKHMIT ypOBEHb 3HaHMUIT HE TOJIBKO HA YPOBHE BOCIIPOU3-BEICHHS B OOBACHEHHS HH()OPMAINH, HO M HHTEJUICKTyaJIbHBIC HABBIKH

pemeHus npo0iIeM U 3a1a4:

— JTaeTcsi KOMIUIEKCHAs OIICHKA MTPEATI0KEHHON CHTYaIHH;

— IEMOHCTPUPYIOTCS TIIyOOKHE 3HAHUS TEOPETHUECKOT0 MaTepHaia M yMEHHE UX TPUMEHSTE;

— TOCJIeI0BATeNbHOE, IPABUIILHOE BHITIONTHEHUE BCEX MPAKTUIECKUX 3aaHUH;

— yMeHHE 000CHOBAHHO H3JIaraTb CBOM MBICIH, A€IaTh HEOOXOAUMbIC BHIBOJIBL.

— Ha OIIEHKY «XO0poIo» (4 06amia) — 00yJaromuics JEeMOHCTPUPYET CPEIHUN YPOBEHD CHOPMUPOBAHHOCTH KOMITCTCHITHIA:
— JTaeTCsl KOMIUIEKCHAsI OIICHKA MIPEATI0KEHHON CUTYaIHH;

— IEMOHCTPUPYIOTCS JOCTATOYHBIC 3HAHHS TCOPETHIECKOr0 MaTepHaia i YMEHHUE X IPUMEHSITh; HO TOMYCKAKOTCs
HE3HAYHUTEIIbHBIC OIIMOKH, HETOYHOCTH

— BBITIOJTHEHUE BCEX NMPAKTHUECKUX 3aIaHHI; BO3SMOXKHBI IHHUYHBIC OIIHOKH, FC-TIPaBsIEMBbIE CAMHM CTYJCHTOM ITOCTIe
3aMeYaHus IPEToAaBaTels;

— 3aTPYAHCHUS MPH AaHATUTHYCCKUX ONEPaLUsIX, EPeHOCEe 3HAHMI 1 YMEHHI Ha HO-BbIC, HECTAaHJAPTHBIC CUTYAIIHH.

— Ha OIICHKY «yJIOBIETBOPHUTEIHHOY (3 Oaiia) — 00yJaromuics: JEeMOHCTPHPYET TOPOTO-BEIif YPOBEHB C(HOPMUPOBAHHOCTH
KOMIETEHIIUM:

— 3aTPyIHEHHS C KOMIUIEKCHON OLIEHKOH MpeIoKeHHON CUTYalluy;

— HEIOJTHOE TeopeTHIeCcKoe 000CHOBaHNE, TpeOyroliee HaBOAAIINX BOIIPOCOB MPe-1101aBaTells;

— BBINIOJIHEHHUE 33JaHUH TIPH MOACKA3Ke MIPENoaaBaTes;

— 3aTpyIHEHUS B ()OPMYIHUPOBKE BHIBOJIOB.

— Ha OIIEHKY «HEYIOBIICTBOPUTEIbHO (2 Oaia) — o0yJaromuiics JeMOHCTpUPYET 3HaHU He Oosee 20% TeopeTHIECKOro
MaTtepuraa, J0IyCKaeT CYIIeCTBEHHBIC ONTHOKH, He MO-XKET IT0Ka3aTh HHTEJUICKTya IbHbBIC HABBIKH PEIICHHUS MPOCTHIX 3a/1a4.
— Ha OLIEHKY «HEYIOBIETBOPUTEIbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHHS U
00BsCHEHUs HH(OPMALIUK, HE MOXKET NOKA3aTh UHTEI-JICKTyaIbHbBIC HABBIKU PEHICHUS MPOCTHIX 33/1a4 HEMIPaBUIIbHAS OIICHKA
MPEJIOKEHHON CUTYallNH;

DK3aMeH MOKeT POBOAUTHCS B TUCTAaHIIMOHHOHN popme

6. YYHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast iureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnmnoreka WznarenscTBO, TOA
JI1.1 | A.N. JleouTnena O60opynoBaHNe XUMHUECKHX Tam60B : 3garenscTBO
MIPOU3BOJICTB B 2 YaCTsIX : ®OI'BOY BIIO «TT'TY», , 2012
yaeOHOe mocodue
6.1.2. Jlono/iHUTE/IbHAS JINTEPATypPa
ABTOpBI, COCTaBUTEIH 3arnaBue bubnmnoreka WznarenscTBO, TOA
JI2.1 |IlaBnos K.®., [Tpumeps! 1 331241 1O KypCy M/Asnbsuc, 2013
Pomankos I1.T", MPOLIECCOB U ammapaToB
Hockos A.A. XAMHYECKOU TEXHOJIOTHHI
JI2.2 |T. B. Jlantesa, H. H. Pacuers u MogenpoBaHue B Kazaus : Kazanckuii
3ustauHoB, C. A. XUMHUYECKON TEXHOJIOTUHU C HallMOHAJILHBIN
Jlamrres, /1. /1. npuMeHenneM Mathcad : HCCIIEIOBATEIHCKUAN
IlepByxun ydeOHoe mocodue TEXHOJOTUYECKHI
yuusepcuret (KHUTY), 2018




ABTOpBI, COCTaBUTEIH 3armaBue Bubnnoreka H3parenscTBO, TOI
JI2.3 |IIaBnos FO.JL., CHUCTEeMHEBIH aHAIHU3 U Kazann : Kazanckuit
SustanHoB H.H., 0COOCHHOCTH YIIPABIICHHS HAIMOHAITBHBIH
Ewmenssnos U.H. THUIOBBIMH 00bEKTaMU HCCIIeI0BATEIIbCKUNA
XUMHUYECKON TEXHOJIOTHH: TEXHOJIOTUYECKHI
ydueOHOe mocodue yausepcuret (KHUTY), 2015
6.1.3. MeToguueckue pa3padoTKku
ABTOpBI, COCTaBUTENN 3arynaBue Bubnmoreka WznarenscTBo, rof
JI3.1 |JleonTneBa, A.U. O0bopynoBaHHE XUMIYECKAX TamMOOBCKHMIT rOCy1apCTBEHHBIH
MIPOU3BOJICTB : B 2 YACTSX : TEXHUYECKUN YHUBEPCUTET ,
ydueOHOe mocodue 2012
6.2. Ilepedens pecypcoB HHPOPMAMUOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «AHTEpHET»
91 |Poccuiickas HayuHast sneKTpoHHas OMOIMOTEKa www.elibrary.ru
72 | KubepJlenunka www.cyberleninka.ru
733  |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeyeHsb NporpaMMHOro odecneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.4 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQeCcCHOHAIBHBIX 023 JAHHBIX
N.1 |- Odunmansrenii caiit HoBotpoutkoro ¢ummana HUTY "MUCHC" http://nf.misis.ru/
N.2 |- Onexrpornas 6udnunorexka HUTY "MUCHUC" http://elibrary.misis.ru
N.3 |- YauBepcureTckas 6ubianoTeka onaiin http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Haznauenue Bun OcHaienue
113 VYuebnas mnabopatopus (KoMmbioTepHBIH | [Ip 13 mT. - Kommetotep B cOope;
KJIacc) 1 mwr. - Ilpoexrop yHmBepcambHBIN Vivitek
DH27S;
1 m. - Dxpan HacteHHbIit 150x200;
1 . - Kommyrarop D-Link 16 mopt.;
1 wr. - [Tonsec A npoekTopa;
1 mit. - Be6 xamepa Logitech;
1 wr. - Kongumuonep ;
13 mt. - CTOoNT KOMIBIOTEPHBIH;
2 wr. - CToJ npenoaaBaTenbCKui;
7 wr. - Crynbs;
12 wr. - Kpecio;
1 wr. - kad KHIKHBIT;
12 wt. - PysioHHBIE IITOPBI;
1 mT. - YyeHn4yeckas T0cKa;
136 VYuebnas  ayautopust  mus  3aHsTHi | Jlek 1 . - Croiika MmobmmsHast ONKRON;
JIEKLIMOHHOT'O THIIA, MIPaKTUYECKUX 1 wr. - TeneBuzop LED Hisense;
3aHATHI 1 mr. - Logitech ConferenceCamGrour
(cucrema JUTS MIPOBEICHUS BHJICO
KOH(epeHIii);
1 wr. - VHTepakTHBHAs  IKK-IIAHENb
NEWLINE TT;

1 . - Hoyr6yxk HP250G;

1 wrt. - Konouku BBK SP-09;
1 mr. - Kommyrtatop D-Link;
13 wt. - CTON CTYZICHUECKUH;
18 mrt. - Cryinss;

2 wr. - Xamto3u.




136 VYuebnast  ayauropusa A 3aHsTuit | [Ip 1 mwr. - Croiika moOunsHass ONKRON;

JIEKITMOHHOTO THIIA, MPAKTUYECKHUX 1 mr. - TexeBuzop LED Hisense;
3aHATHH 1 mr. - Logitech ConferenceCamGrour
(cucrema JUTSE [IPOBEICHUS BHJIEO
KoH(pepeHuuit);
mr. - HTepakTuBHas  >KK-TaHENb
NEWLINE TT;

1 wr. - Hoyr6yxk HP250G;

1 . - Komonku BBK SP-09;
1 . - Kommyrarop D-Link;
13 wT. - CTON CTYIeHYEeCKH;
18 wrT. - CTynbs;

2 . - Xamto3u.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA

OCHOBHO TIeTbI0 00pa30BaHMS 110 JUCIUILUINHE SBJISCTCS OCBOCHHE CTYACHTAMH OCHOBHBIX 3aKOHOMEPHOCTEH XMMIUYECKUX
MPOLIECCOB, MPOTEKAIOIIUX B PEAKI[HOHHBIX allapaTax, i OCHOB TEOPHUH XUMHUYECKUX PEaKTOPOB, KOTOPBIE B CBOIO OUEPeb
(opMupPYIOT TpodecCHOHANBHBIN YPOBEHB CIELUAINCTA IO JAHHON CHEIHaIbHOCTH.

Ipn n3ydeHnH UCIUIUIAHBI CTYJCHTAaM CIIeTyeT ONMpaThcs Ha 3HAHUE, a IPH HEOOXOANMOCTH TIOBTOPEHHE OTISIIBHBIX
pa3zenoB CleyomuX yIeOHbIX JUCIUILIAH: «MaTteMaTnka 4.1, 4.2y «/lononHUTeNbHBIE TJIaBBl MaTeMaTHKNY, «TH(popMaTHKay,
«OO01mas 1 HeopraHuyeckast XUMus», «Puzndeckas Xumus», «O01mas XuMuueckast TEXHOJOrus», «IIpoueccrl 1 annapaTs
XMMHUYECKOH TEXHOIOTHI.

Paboueii mporpaMmMoii TUCIUITITHHBL « XMMHYECKHAE PEaKTOPED) MPEAyCMOTPEHA CaMOCTOsITEeNbHas paboTa CTyICHTOB B 00BeMe
54 yacoB, 4TO HpeAnoNaraeT HeoOXOAUMOCTh BBIJICTSATH Ha CAMOCTOSTENBHYIO paboTy HE MEHee 3 4acoB B HEMICIO.
LlenecooOpa3Has MOCIEAOBATENLHOCTh CAMOCTOSATENBHOTO U3YU€HHs MaTeprala AUCIUILIUHBI ONIPEAETsIeTCsl COOTBETCTBYIOIUMU
peKoMeHaMsAME npernoaBarens. CaMocTosATeIbHAS paboTa MPOBOANTCS C HENBI0 YIITyOJICHHS 3HAHUH 110 TUCIUIDIHHE U
IpeyCMaTpPHUBacT:

- YTEHHE CTyIEeHTaMH PEKOMEHJOBAaHHON JIUTEPATYPhl U YCBOCHUE TEOPETHUECKOTO MaTepHaia AUCIUILTHHEL,

- MOATOTOBKY K MPAaKTHYECKUM 3aHATHUSM;

- paboty ¢ UHTepHET — HCTOYHUKAMU;

- MOJTOTOBKY K HAITMCAHHUIO KOHTPOJIBHON pabOThI, TECTOBBIX 3alaHUI, C1aue dK3aMEHa.

IInanupoBaHue BpeMEHU Ha CAMOCTOSTENbHYIO pab0Ty, HEOOXOAUMOTO Ha M3y4eHHE HACTOSIEH AUCIUILTUHEL, CTyIeHTaM
JIydIIle BCETO OCYIIECTBIATE Ha BECh CEMECTP, ITPEAYyCMaTPHBAsI IIPH 3TOM PETyJIIpHOE TOBTOPEHUE MPOHIEHHOTO MaTepuaa.
Marepuaii, 3aKOHCIIEKTUPOBAHHBIA Ha JICKIIHAX, HEOOXOUMO PEryIspHO JOMOIHATH CBEACHUAMH U3 IUTEPATYPHBIX HCTOUYHHUKOB,
PEKOMEHI0BAHHBIX MPENojaBaTeNeM U JOIOIHUTENbHO HailieHHBIX. 110 ka0l U3 TeM AT CAMOCTOATENILHOTO 00Y4eHH s,
HpHBeIeHHBIX B «Paboueil mporpaMmMe» IUCHMIUIHBI CIEAYET CHavalla MPOYNTATh PEKOMEHIOBAHHYIO JIUTEPATYpPy U IIPH
HEOOXOMMOCTH COCTAaBUTh KPAaTKHi KOHCIIEKT OCHOBHBIX TTOJIOKECHUH, TEPMUHOB, CBEJICHNII, TPeOYIOMNX 3aTIOMUHAHUS 1
SBJISTFOIINXCS. OCHOBOIIOJIATAIONIMMU B 3TOH TeMe U ATl OCBOCHHSI OCIEAYIOMHUX Pa3enaoB Kypca.

CamocTtosTenbHast pa60Ta CTYACHTOB

TemaTHKa caMOCTOATENbHOM PabOTHI CTYACHTOB MpeacTaBieHa B «Pabouelt nporpamme». OLeHKa pe3yabTaToB
CaMOCTOSTENILHON PabOTHI OPraHU3yeTCs KaK €MHCTBO JIBYX ()OPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPEIO1aBATEIIS.

CaMOKOHTPOJIb 3aBUCHT OT ONIPEETICHHBIX Ka4eCTB IMIHOCTH, OTBETCTBEHHOCTH 32 Pe3yIbTaTHl CBOETO 00yUIeHUS,
3aMHTEPECOBAHHOCTH B MOJIOKUTEIBHOH OLIEHKE CBOETO TPY/A, MAaTEPHAIBHBIX M MOPATBHBIX CTUMYJIOB, OT TOI'O HACKOIBKO
00y4aeMblif MOTHBUPOBAH B JOCTHXKEHUH HAMITYUIIUX PE3YIbTaTOB.

KoHTpoIb 3a TeKkyIei caMoCTOSTeNEHOH padoTOH CTYICHTOB OCYIIECTBIIETCS Ha MPAKTHYCCKUX 3aHATHIX.

KonTpo:s 3a mpopaboTKOH JISKIIMOHHOTO MaTEepPHala i CAMOCTOSATEIFHOTO H3Y4IEHHS OTACIBHBIX TEM OCYIIECTBISIETCS BO
BpeMs pyOeKHOT0 KOHTPOJIS (KOHTPOJIbHBIE PabOThI).

OCHOBY CaMOCTOSITENBHOM PabOTHI CTYICHTOB COCTABIISACT BBHITOJIHEHNE U 3aIUTa pedepara Mo TeMaM, PEAT0KEHHBIM
nperoaBareneM (IpUBEICHHBIM B pabodeil mporpaMMe JUCIUIUIAHEI). Y CTIEIIHas 3aMuTa pedepara sSBIsSeTcs JOIyCKOM K c1ade
9K3aMeHa.

VxkazaHus 1o CAMOKOHTPOJIIO U TTOATOTOBKE K KOHTPOJIBbHOMY TECTUPOBAHUIO

OneHka TeKyIel ycrneBaeMOCTH M MPOMEKYTOYHOM aTTECTallK CTYI€HTOB [0 HTOTaM OCBOEHHMS TUCLUIIMHBI « X IMUYECKHE
PEaKTOPhI» MPEICTABIIIOT CO00H KOMIUIEKT KOHTPOJIHPYIOINX MaTEPHAIOB CISAYIONINX BUIOB!

- Bxoanoit xonTpons. [Ipencrasnsier coboii nepeders u3 10 — 20 OCHOBHBIX BOIIPOCOB, OTBETHI HA KOTOPBIE CTYAEHT JOJKEH
3HaTh B PE3yJIbTaTe N3YUYCHHUS MPEIBIAYIINX JUCIHUIUINH (MaTeMaTHKH, (pU3NUECKON XUMHH, TIPOLIECCOB U allapaToB XHUM.
TexHoorun). [TocTaBiaeHHBIE BOIPOCH! TPEOYIOT TOYHBIX 1 KOPOTKUX OTBETOB. BXOIHOM KOHTPOJIH MPOBOIUTCS B YCTHOH (hopme Ha
NEPBOM JEKUUU B TEUEHUE 15 MUHYT.

- [IpomesxyTouHbIil KOHTPOJIb. [IpoBepsieTcs cTeneHb YCBOSHUS TEOPETUUECKUX U IPAKTUUECKUX 3HAHUN 110 OCHOBHBIM
pazaenam aucuuIuInHEL. OCyIIECTBISIETCS B BUIE POBEICHUS Ay IUTOPHBIX KOHTPOJIBHBIX paboT. KoHTponbHbIE paboTh
IpeTyCMaTPHUBAIOT TEOPETHUECKHE BOIIPOCHI, TECTOBBIE U NMPAKTHUCCKHE 3agaHus. KOHTposbHBIE pabOTHI IPOBOASATCS B
MHCBMEHHOM BHJI€ Ha IPOMEXKYTOUHBIX TaNaX OCBOCHUS TUCIUIINHEL




- Ox3ameH. [IpoBoauTCS B KOHIIE CEMeCTpa MyTeM OaJIBHOM OLIeHKH. DK3aMEHAIIMOHHbBIE OMIIETHI 7S Cauy dK3aMeHa
COCTOSIT U3 TEOPETUYECKUX BOMPOCOB U 3a/1a4H 10 BCEM pa3JieiiaM, H3y4aeMbIM B TaHHOM ceMecTpe. CTyIeHT, KOTOPhIi HaOUpaeT B
TpoIiecce MPOBEACHUS BXOIHOTO U MMPOMEKYTOYHOTO KOHTPOJISI MAKCHMATIBbHOE KOJIMIECTBO OAJIOB, OCBOOOXKIACTCS OT CIa4yH
9K3aMeHa. MaKCHMaJbHBII HTOTOBBIH PeHTHHT cooTBeTCTBYET 50 Oamiam.

OdopmiieHrEe KOHTPOJIBHOHN PabOThI
Jlnst cTyneHTOoB 3a04HOM (opMBbI 00yueHNS

CTyIeHT - 3209HUK JJOJDKEH ITOJyIUTh TEOPETHUSCKUE 3HAHNUS B COOTBETCTBHH C TIPOTPaMMOIi 110 CTIEIHATBHOCTH, YMETh
HNPUMEHSTH 3TU 3HAHUS B IPAKTHUECKOI AEATETbHOCTH, IeHCTBOBATH CAMOCTOSTENEHO, 3((EKTUBHO, B COOTBETCTBHH C
MOCTaBJIECHHBIMHU 33/1a4aMH.

CornacHo y4eOHOMY IIIaHy, CTYJCHTHI — 3204YHHUKH BBIIOIHSAIOT JOMAIIHIOI KOHTPOJIbHYIO pab0OTy B CPOKH, YCTAHOBJICHHBIC
y4eOHBIM IpaduKoM.

Lens BBIMOTHEHHUSI KOHTPOIBHON pabOThI — HAYYUTH CTYACHTOB CAMOCTOSATENIFHO MOJIB30BAThCs yIeOHON U HOPMATUBHOI
JIMTEPATYpOl, NpHOOPECTH HABBIKM MUCHbMEHHO M3J1araTh MaTepHall 10 KOHKPETHBIM BOIIPOCaM, KOTOPbIE MOTYT BOSHHKHYTH B
MPaKTHIECKON e TeTbHOCTH.

3agaHue A7 BRITOJTHEHHUS KOHTPOJIBHON paboThl pazpaborano B 10 BapuaHTax. B xax oM BapuaHTe comepKaTCs 3a0a4H 110
OCHOBHBIM Te€MaM JUCHUILIMHBL. HoMep BapuaHTa onpenensercs 1o nocueaHe mudpe Homepa 3a4eTKH.

Iepen BBIOTHEHHEM KOHTPOJIBHOM pabOThI CTYAEHTY HEOOXOANMO BHUMATEIBHO H3YUHTh METOJUIECKHE yKa3aHUs K TEMaM U
PEKOMEHTyeMYIO IUTEPaTypy, B COOTBETCTBHHU C IIPOTPaAMMOH.

KonTtponbHast paboTa BeinonHseTcs B yueOHoit Terpanu (12 nuctos). Ha TeTpans HakinenBaeTCst TUTYIBHBIN JIUCT, KOTOPBIN
3aMOJIHSIETCS 110 YCTaHOBICHHON B y4eOHOM 3aBe/iecHUH (opMe (pacrookeH Ha HHYOPMALMOHHOM CTEeH/IE Kadeapbl).

Pabota nomkHa OBITH BBHITIOJIHEHA TPAMOTHO U aKKypaTHO, YeTKHUM, pa300pUMBEIM ogdepkoM. He mormyckaercst coxpamieHne
CJI0B (KpoMe OOIIEIPHHSATHIX COKPAIIEHHIA).

KonTposbHas pabota MoxeT ObIThH BBIIIONHEHA HAa KoMIbloTepe mpudToM Times New Roman, pasmepom 14 u Harevarana Ha
Oymare hopmara A4 Ha JTUIEBON CTOPOHE KaXJI0T'O JINCTA.

Odopmitsist paboTy, HEOOXOIMMO MPOHYMEPOBATH CTPAHHIIBI, OTBECTH ITOJIS IMUPUHON 2-3 CM JUIS 3aMeYaHUi pelleH3eHTa,
MPUBECTH YETKYI0 GOPMYIUPOBKY BOMPOCA U TIJIaH BEIOPAHHOH TEMBI, H3JI0KHUB OTBET Ha Hero. B koHIe paboTs! yka3aTh
UCIIONB3YEMYIO JINTEpaTypy, HOCTaBUTh ATy BHIOIHEHHS paboT U MOAINCE.

BrimonHeHHas pabora craercs Ha kKadenpy.

Ipu moy4eHnn OTpeIeH3UPOBAHHON PabOTHI CTYAEHT JOJDKEH BHIOIHHUTE BCE YKa3aHUS pereH3eHTa. PaboTa Hax
oLIMOKaMu, JOMONHEHUS K OTBETaM, COTTIACHO PEIEH3UH, BBITIOIHIETCS B ATOH ke TeTpaju.

Ha penensuio He IpUHUMAIOTCS pabOTHI:

- BBIITOJTHEHHBIE TI0 HEMPaBHIIFHOMY BapHaHTY;

- TepenucaHHbIe y APYTUX CTYJICHTOB;

- BBIITOJTHEHHbIE HEOPEIKHO, HE Pa300PUUBBIM TOAIEPKOM.

BosBpaienHsIe 0e3 pereH3un (HO ¢ 0053aTeNbHBIM YKa3aHHEM IIPHYMHEI BO3BpaTa) paboTHI CTYACHT 0053aH BHIIIOIHUTH
MOBTOPHO, B COOTBETCTBHH CO CBOMM BapHaHTOM M TPEOOBAaHUAMHU, IPEIBSIBISIEMBIMI K KOHTPOJIBHBIM paboTaM, ¥ BHOBb CAATh Ha
Kadenpy.

IMocne BBIMOIHEHUS U 3aIIUTHI KOHTPOJIBHON PaOOTHI CTYIEHT JOITYCKaeTCs K cllaue 3K3aMeHa.
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