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k OIIOIT BO 18.03.01 Xumuueckas TEXHOJIOTHS
XUMHYECKas TEXHOJIOTHSI IPUPOAHBIX SHEPTOHOCUTENEH U
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 O4HAsA

O6mas TpyX0eMKOCTb 43ET Bunsl koHTpONS B ceMecTpax:
YacoB Mo yueOHOMY IIaHy 144 3a4eT ¢ OLeHKOii 5

KOHTPOJIbHAs padora 5

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<CemecTp Ha 5@3.0)
Kypee>) Hroro
Henens 19
Bun 3ansruit vl | PO | v PIl

Jlexuuu 17 |17 (17 |17
IIpaxkruyeckue 34 (34 |34 |34
Uroro aya. 51 |51 |51 |51
KonTaxrtHas pabota 51 |51 |51 |51
Cam. pabora 93 (93 |93 |93
B tom yncie cam. pabora 8
B pamkax ®OC
HUroro 144 | 144 | 144 | 144




Iporpammy coctaBuiI(u):

Pabouast mporpamMMa TUCIUILIHHBL

XuMH4YecKHe peakropsbl

CocTaBiieH Ha OCHOBaHUH yIEOHOTO ITaHA!

18.03.01 26 XumTexnomorusa IIpIIOuYM.plx, yrBepxkaeHHoro VYuensiMm coserom HHUTY MUCHC B  cocrase
cootBerctBytomieir OITOIT BO 18.03.01 Xumudeckas TeXHOJOrus XUMHYECKas TEXHOJOTHS TPUPOJHBIX SHEPTOHOCUTENICH W
YIJIEPOJHBIX MaTEPUATIOB IIPOTOKOJ OT 26.11.2025 Ne58.

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—

IlomyuyeHue 3HaHUI O KOHCTPYKIMU PEAKTOPOB, X OCHOBHBIX JIEMEHTAX U METOAAX MAaTEMATUYECKOr0 ONKUCAHUS C LIEIbIO
ONTUMHU3AIMU PaOOTHI O LIEJIEBBIM KPUTEPUSIM UITH BBIX0O/a Ha TpeOyeMble 00bEMBI TPOU3BOACTBA.

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

2.2 JuctmnanHbl (MOIYJIN) U NPAKTHKH, 1J18 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIINHBI (MOXYJIs) HE0GX0IUMO KaK
npeaIecTByOLIee:

2.2.1 |IloarotoBka K MpoLeAype 3aIMThI U 3alIUTa BBITYCKHON KBaTH(pUKaIMOHHON paboThI

2.2.2  |IIpenmumnuioMHas IpaKTHKa

2.2.3 |IIpousBoxacTBeHHAs MPAKTHUKA

2.2.4 | Texnomnorus riry0okoi mepepaboTku HeTH

2.2.5 |U3Bneuenue u nepepaboTka XUMHUUECKUX MPOJYKTOB KOKCOBAHHS

2.2.6 | TexHomOTHs MPOMBICTIOBOI MMOATOTOBKH U IepepabOTKH HEPTH U raza

2.2.7 | ®OU3HKO-XUMHYECKHE OCHOBHI HE()TSHBIX TUCICPCHBIX CHCTEM

2.2.8 |IloaroroBka yriaei 1y KOKCOBaHUS

2.2.9 | KokcoBanue yrien

2.2.10 |IlepBuuHas nepepaboTKa yrIIEBOIOPOTHBIX T'a30B

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMH

IIK-4: CnocoGeH olleHHBATh TeXHHYECKOE COCTOSHHE H 3 (PEeKTHBHOCTL Pad0Thl 000py10BaHNS, IPEAIAraTh
COBEPIICHCTBOBAHHE KOHCTPYKIMH OTAEIbHBIX 3JIEMEHTOB 000pYI0BAHNS, OCYIIECTBIATH PALUOHATBHBII BbIOOD
THUIIOBOT0 000pPy10BAHUS

3HaTh:

ITK-4-31 o01ee CTpOCHHE U OCHOBHBIC SJIEMEHTBI XUMHUYCCKHX PEaKTOPOB

TIK-4-32 2 ocHOBBI IPOBEJCHUS TOMOT€HHBIX U T€TEPOr€HHbIX XUMUUECKUX IIPOLIECCOB

I1K-4-33 ocHOBHBIC 3aKOHOMEPHOCTH IpolLiecca TEeII000MEHa, BCTPEYAROIIEroCs B peakTopax

IK-5: Cniocoden anaan3upoBaTh 3 PeKTUBHOCTH pean3yeMoii Ha NMPeINPUsITHH TEXHOJOTNH, MPeLJIaraTh cnocoobl ee
COBCPHICHCTBOBAHUA U YT MOACPHU3AIIUN ITPOU3BOICTBA

3HaThb:

ITK-5-31 ocHOBHEIE (hopMaNbHBIE TapaMETPHI, OIIMCHIBAIONIHE padoTy U 3 (PEKTUBHOCTE JIIOOOTO peakTopa

TIK-5-32 BnusiHUE CKOPOCTU XUMHUYECKON peaKUK Ha FEOMETPUUECKUE XaPAKTEPUCTUKU PEaKTOpa

ITK-4: CnocoGeH olleHHBATh TeXHHYECKOe COCTOSHHE H P (PEeKTHBHOCTHL Pad0Thl 000py10BaAHMS, IPEAIAraTh
COBEPIICHCTBOBAHHE KOHCTPYKIHMH OTAEIbHBIX 3JIEMEHTOB 000pYA0BAHNS, OCYILECTBIATh PALUOHATBHBII BbIOOD
THUIIOBOT0 000pPy10BAHUS

YMmeTh:

[TK-4-Y'1 knaccuhunupoBaTh peakToOpbl, UCXOAS U3 MOJCIBHBIX MTPEICTABICHUN

TIK-4-Y2 ontuMu3upoBaTh OCHOBHBIE T€OMETPUUECKUE TTapaMeTphl peakTopa

[IK-4-¥Y3 conoctaButh 3¢ peKTUBHOCTE pabOTHI PEAKTOPOB C PA3IMUHON CTPYKTYPOIl TOTOKO

[1IK-4-Y4 omnuchIBaTh KaTATMTUYECKHUE MPOIECCHI

ITIK-5: Cnoco0en ananu3upoBaTh 3(pGeKTUBHOCTL peainu3yeMoil Ha NpeANPUSITHH TeXHOJIOIUH, IIPeJIaraTh ClI0Co0bI ee
COBEPLICHCTBOBAHMSA U NIYTH MOAECPHHU3ALU IPOU3BOJCTBA

YMmerh:

TIK-5-Y1 cocTaBuTh MaTEMAaTHIECKYIO MOJIENb ISl OMTUCAHUS PEaKTOPa JIF0O0T0 THITA

TIK-5-Y2 npeanoxuTh MEpOIPUSTHS 10 HHTEHCH(UKALUH XUMHYECKOTO TIPOIEcca B XUMUISCKOM PEaKTOpe




IIK-4: Cnoco0eH oneHNBATh TEXHHYECKOE cOCTOSIHUE U 3P (PeKTHBHOCTL PadoThl 000py10BaHuS, IPELJIAraTh
COBEPUICHCTBOBAHHE KOHCTPYKIMH OT/EJIBHBIX 3JIEMEHTOB 000pPY/10BaHNS, OCYIIECTBJISATH PALMOHAIbHBII BHIGOD
THHUIIOBOT0 000PY10BAHHUS

Baagern:

IIK-4-B1 HaBbIKaMH COCTaBJIECHUSI MaTEPUANBHOTO OajlaHca, UCXOAS U3 MOJEIbHBIX MPEACTaBICHUI

ITK-4-B2 HaBbIKaMH COCTaBJICHUS TEIUIOBOTO OallaHca peakTopa

[1K-4-B3 HaBBIKaMH ONMUCAHUS T€TEPOreHHOT0 KaTaIUTHYECKOTO Mmpoiecca

ITK-5: CnocoGen ananu3npoBath 3P (PeKTHUBHOCTH pean3yeMoii Ha NMpeANPUSTHN TEXHOJIOTHH, IPeIaraTh crocoobl ee
COBEPLICHCTBOBAHMS M MYTH MOJICPHU3ALUH PON3BOJICTBA

Baagern:

[IK-5-B1 HaBbikamu onucaHus pabOThl XMMUYECKOT0 PEaKTopa U MPOBEIECHHs ONTUMHU3AIMU €r0 KOHCTPYKLUH

ITK-5-B2 ananu3om 3¢ GeKTHBHOCTH PabOTHI ACHCTBYIOMIETO peakTopa

4. CTPYKTYPA U COJEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Boinosn
3aHATHS TeM /BU] 3aHATHS/ / Kypc HHINKATOPbI H 3L sieMble
KOMIeTeHI U pecypchbl padoThI
Pazpgean 1. Paspea 1.
IonsiTue o
XHMHYECKOM peaKTope u
€ro 3HaYeHHe B
XHMHYECKOM
NMPOU3BOJCTBE.

1.1 [ToHsATHE O XUMHYECKOM 5 2 [IK-4-31 I1K-4- JIL.1JI1.2
peaktope, ero GyHKIUH U 32 [1K-4-33 JI1.3J12.1J13.
3HAYUMOCTb Ha TIK-5-31 IIK-5- | 1J13.2J13.3
npousBoicTse. PopMaibHbIe 32 T[IK-4-V1 J3.4
®dopmManbHbIE TIOKa3aTen ITIK-4-Y2 TIK-4 213253
pabOTHl XUMHYIECKHIX -Y3 [1IK-4-V4
peakTopos. /JIex/ I1K-4-B1 IIK-4

-B2 I1K-4-B3
[IK-5-V1 IIK-5
-Y2 [IK-5-B1
[IK-5-B2

1.2 MarepuanbHbIi U TETI0BOM 5 6 TTIK-4-31 I1K-4- JIT.1J11.2 P1
OaslaHC B XUMHUYECKOM 32 [1K-4-33 JI1.3J12.1J13.
peaxrope /TIp/ TIK-5-31 TIK-5- | 1J13.2 JI3.3

32 TIK-4-V1 J13.4
[IK-4-Y2 [1IK-4 212233

-Y3 [1IK-4-Y4
[1K-4-B1 TIK-4

-B2 I1K-4-B3
[IK-5-V1 IIK-5

-Y2 [IK-5-B1

[IK-5-B2

1.3 Metoa MoJenupoBaHus Ipu 5 3 T1K-4-31 I1K-4- JI1.1 J11.2
H3y4YeHHH pabOoThI 32 T1K-4-33 JI1.3J12.1J13.
XUMHYECKOTO peaKTopa. ITK-5-31 TIK-5- | 1J13.2J13.3
BriBog muddepeHnnanbHOro 32 [1K-4-VY1 J13.4
ypaBHEHHS MaTepHaIbLHOTO ITIK-4-Y2 TIK-4 213253
OanaHca peakTopa Jr000ro -Y3 [1IK-4-Y4
tuna. Knaccuduxarus T1IK-4-B1 ITIK-4
XHUMUYECKUX PEaKTOPOB -B2 I1K-4-B3
(TmoHATHE 0 peaKTopax IIK-5-Y1 IIK-5
HJICaJIbHOTO CMEUIEHUS U -Y2 I1K-5-B1
HCaIbHOIO TIK-5-B2
BbITeCHEeHHS). /JIex/




1.4 3anucey BUIECOTBETA C 6 T1K-4-31 I1K-4- JI1.1 J11.2
BBIBOJIOM 32 I1K-4-33 JI1.3J12.1J13.
nmuddepeHnnanTsHOTO ITK-5-31 TIK-5- | 1J13.2J13.3
YpaBHEHHS peakTopa Jr00ro 32 [IK-4-V1 J3.4
tuna. /Cp/ [IK-4-V2 [1K-4 313233

-Y3 I1K-4-Y4
ITK-4-B1 TIK-4
-B2 TIK-4-B3
M[K-5-Y1 [K-5
-V2 [IK-5-B1
[K-5-B2
Paznea 2. Pa3znen 2.
Crpyxrypa
MOTOKA B peakTope.
HNneanbHble (mpeaesbHbIE)
PeKNMBI PaGoThI
PeaKTopoB.

2.1 W3orepmuueckuii mporiecc B 3 [TK-4-31 T1K-4- JIT.1JI1.2
XUMHUYECKOM PEaKTopeE. 32 [1K-4-33 JI1.3J12.1J13.
WneanbHble pexuMbl B TIK-5-31 TIK-5- | 1J13.2 JI3.3
XUMHYECKUX PEaKTOpax 32 [1IK-4-VY1 J13.4
(MaeanbHOTO CMENICHHUS, TIK-4-V2 [1K-4 2192 23
HJICaTIbHOTO -Y3 I1K-4-Y4
BbITecHeHHs) /JIex/ I1K-4-B1 TIK-4

-B2 IIK-4-B3
MK-5-Y1 IIK-5
-Y2 [IK-5-B1
[1K-5-B2

2.2 CpaBrenue 3¢ HeKTHBHOCTH 2 IMK-4-31 TIK-4- | JI1.1 JI1.2
IIPOTOYHBIX PEAKTOPOB 32 [1K-4-33 JI1.3J12.1J13.
HICAJTbHOI'0 CMEIICHUS 1 TIK-5-31 IIK-5- | 1J13.2JI3.3
HI€aJIbHOTIO 32 [1IK-4-VY1 JI3.4
BbITCCHEHHS. /JIeK/ TIK-4-V2 [1K-4 2192 33

-Y3 [IK-4-Y4
[1K-4-B1 TIK-4
-B2 TIK-4-B3
MK-5-Y1 IIK-5
-Y2 [IK-5-B1
[1K-5-B2

2.3 HeunneanbHbie pexuMbl B 4 [TK-4-31 T1K-4- JIT.1JI1.2
peakropax. [IpuunHbt 32 I1K-4-33 JI1.3J12.1J13.
OTKJIOHEHUH OT HieanbHbIX TIK-5-31 T[IK-5- | 1J13.2 JI3.3
pexxumMoB. Moaenu 32 [IK-4-VY1 J13.4
PEaKkTOpOB C HEUJeAIbHOM TIK-4-Y2 TIK-4 213253
CTPYKTYpPO# OTOKOB. 3aniCh -Y3 IIK-4-Y4
BUJIEOOTBETOB 10 TEMaM T1K-4-B1 I1K-4
JISKIMHK ¥ 3amadam. / /Cp/ -B2 I1K-4-B3

MK-5-Y1 IIK-5
-¥2 [IK-5-B1
I1K-5-B2

2.4 YpaBHeHust GopManbHON 10 [TK-4-31 T1K-4- JIT.1 JI1.2 P2
KUHETUKH. VIX 3HaYUMOCTh 32 I1K-4-33 JI1.3J12.1J13.
JUTSL OTINCAHUS PaOOTHI TIK-5-31 IIK-5- | 1JI3.2JI3.3
peakropa. YpaBHeHnue Bant 32 [IK-4-VY1 J13.4
T'odda. Koncranra ckopocTu [IK-4-Y2 [1K-4 212233
peakumu. HeoOpatumast u -Y3 [IK-4-Y4
oOpaTtumasi peakuus ImepBoro [1K-4-B1 IIK-4
nopsaka. Heo6parumas u -B2 T1K-4-B3
oOpatumas peakiys BTOPOro TIK-5-VY1 ITIK-5
nopsanka. [lociaenoBarenbHbie -Y2 IIK-5-B1
peaxuuu. [lapannensHbie TTK-5-B2

peakunu. CI0KHOCTb U
MHOTOCTaIMIHOCTB TpoLecca
XUMHYECKOTO

npeBpamienus. /TIp/




2.5 Bpewms npeGsiBanus, IIK-4-31 [TIK-4- | JI1.1J11.2
MepeMeIMBaHuE B 32 [1K-4-33 JI1.3J12.1J13.
XUMHYECKOM PEAKTOPE B ITK-5-31 TIK-5- | 1J13.2J13.3
3aBHUCHUMOCTH OT THIIA 32 TIK-4-V1 J13.4
peaxropa. /IIp/ [IK-4-Y2 [1IK-4 212233

-V3 I1K-4-V4
[TK-4-B1 TIK-4
-B2 T1K-4-B3
IIK-5-VY1 IIK-5
-V2 [IK-5-B1
[K-5-B2
Paznean 3. Pa3znea 3.
Tensoo0MeH B
peakTtope. Pe:xumbl padoTsl
peakTopa ¢ TenI000MeHOM.

3.1 Pexxumpl nugeansHOTO TIK-4-31 I1K-4- JI1.1 JI1.2
CMEIleHHS IEPUOTUUECKUH 1 32 I1K-4-33 JI1.3J12.1J13.
WJEATbHOTO BHITECHEHHUSI C IMK-5-31 TIK-5- | 1J13.2J13.3
TeruioooMeHoMm /JIex/ 32 TIK-4-V1 J3.4

[IK-4-Y2 [IK-4 212233
-V3 I1K-4-V4
[IK-4-B1 TTK-4
-B2 I1K-4-B3
ITK-5-VY1 IIK-5
-V2 IIK-5-B1
[K-5-B2

3.2 Heunzorepmuueckuii nporecc TIK-4-31 [1K-4- JIT.1JI1.2
B XMMUYECKOM PEaKTOpe. 32 T1K-4-33 JI1.3J12.1J13.
Opranunzanus TeriooOMeHa B IMK-5-31 TIK-5- | 1J13.2J13.3
peakTope U TeMIlepaTypHbIE 32 TIK-4-V1 J3.4
pexumsl. /JIex/ [IK-4-Y2 [IK-4 212233

-V3 TIK-4-V4
[1K-4-B1 TTK-4
-B2 I1K-4-B3
IIK-5-Y1 IIK-5
-V2 IIK-5-B1
IK-5-B2
33 TemnooOMeH B XUMHUYECKHUX TIK-4-31 I1K-4- JI1.1 J11.2 P3
peakropax /ITp/ 32 T1IK-4-33 JI1.3J12.1J13.
IMK-5-31 TIK-5- | 1J13.2J13.3
32 [1K-4-V1 J13.4
[IK-4-Y2 [IK-4 212233
-V3 T1K-4-V4
[TIK-4-B1 T1K-4
-B2 ITK-4-B3
[K-5-Y1 IIK-5
-V2 TIK-5-B1
[K-5-B2
Paznean 4. Paznea 4.
OnrTumMu3anus
XHMHKO-TEXHOJIOTHYECKOT0
npouecca B peakTope.
4.1 OnTuMu3anus XUMHIECKOTO [TK-4-31 T1K-4- JI1.1 J11.2
mponecca B peakrope. /JIex/ 32 T1IK-4-33 JI1.3J12.1J13.
TIK-5-31 IIK-5- | 1J13.2 JI3.3
32 [IK-4-VY1 J13.4
[IK-4-Y2 [IK-4 212233
-Y3 [IK-4-Y4
[1IK-4-B1 T1K-4
-B2 ITK-4-B3
MK-5-Y1 IIK-5
-V2 TIK-5-B1

[IK-5-B2




4.2 PaccmoTpenne npumepos 6 IIK-4-31 [TIK-4- | JI1.1J11.2 P4
pac4€ToB MO ONTHUMH3AINH 32 [1K-4-33 JI1.3J12.1J13.
npoueccos /IIp/ IMK-5-31 IIK-5- | 1J13.2J13.3

32 [IK-4-V1 3.4
[IK-4-Y2 [1IK-4 212233

-Y3 [1IK-4-V4
[1K-4-B1 TIK-4

-B2 I1K-4-B3
[K-5-V1 IIK-5

-Y2 IIK-5-B1

IK-5-B2

43 CaMocTosTeNbHOE U3YUEHHE 5 IIK-4-31 I[IK-4- | JI1.1 JI1.2
Marepuaina B "DIeKTPOHHOM 32 [1K-4-33 JI1.3J12.1J13.
Kypce": Croco0st ITK-5-31 TIK-5- | 1J13.2J13.3
OCYILECTBIICHUS 32 [IK-4-V1 JI3.4
ONTUMAJILHOTO [IK-4-Y2 [1IK-4 212233
TEeMIIepaTypHOIO PeKUMa B -V3 I1K-4-V4
peakrope. /Cp/ [1K-4-B1 IIK-4

-B2 I1K-4-B3
[K-5-V1 IIK-5
-Y2 I1IK-5-B1
I1K-5-B2
Pazpgea S. Pasnea S.
I'ereporennnie
XHMHKO-TeXHOJIOTHYeCKHe
npoueccsl

5.1 [IpombIieHHBIE 10 TIK-4-31 [1K-4- JIT.1JI1.2
XUMUYECKUE PEaKTOPbI IS 32 T1K-4-33 JI1.3J12.1J13.
MPOLIECCOB:- FTOMOT'€HHBIX;- I1K-5-31 IIK-5- | 1J13.2 J13.3
reTepPOreHHbIX ;- TETEPOTCHHO 32 TIK-4-V1 J3.4
kaTanuruaeckux. /Cp/ ITK-4-Y2 T1K-4 2103233

-Y3 [1IK-4-V4
[1K-4-B1 TIK-4
-B2 I1K-4-B3
[K-5-Y1 IIK-5
-Y2 [IK-5-B1
[1K-5-B2

5.2 Pacuets! aiis rereporeHHO 12 TIK-4-31 I1K-4- JI1.1 J11.2
KaTaJIMTUYECKUX IIPOLIECCOB. 32 T1IK-4-33 JI1.3J12.1J13.
CpaBHeHHE U BBIOOD IMK-5-31 TIK-5- | 1J13.2J13.3
XHUMHYECKHX peakTopos. /Cp/ 32 TIK-4-V1 J3.4

MK-4-Y2 I1K-4 313233
-Y3 [IK-4-V4
[1K-4-B1 IIK-4
-B2 ITK-4-B3
[K-5-Y1 IIK-5
-Y2 [IK-5-B1

[IK-5-B2




53 CaMocCTOsITeNbHOE H3yUCHHE 10 | IIK-4-31 [IK-4- | JI1.1J11.2
Marepuaina B "DIEKTPOHHOM 32 [1K-4-33 JI1.3J12.1J13.
Kypce": Peaktopsl s ITK-5-31 TIK-5- | 1J13.2J13.3
ra30BbIX TOMOTE€HHBIX 32 TIK-4-V1 J13.4
MpoILeccoB. Y CTPOUCTBA IS T1IK-4-Y2 T1K-4 215223
CMEILEHUS -Y3 [1IK-4-V4
B3aMMO/ICHCTBYIOLINX [1K-4-B1 I1K-4
PEareHToB: COIIO0, KEKTOP, -B2 I1K-4-B3
LIEHTPOOEIKHBII CMECUTEIb. IIK-5-VY1 IIK-5
KamepHnbie u TpyOUaThie -Y2 TIK-5-B1
pEaKTOpHI. [IK-5-B2

Peaxtops! ans
MKHJIKOCTHBIX TOMOI€HHbIX
npoueccoB. MexaHu4ueckoe u
MTHEBMATUYECKOE
nepeMeluBaHue.
KoHCTpyKIIMH MEXaHHIECKUX
MeUIaJIoK. Y cTporcTBa AJis
MOJIBOJIA M OTBO/IA TerlIa.
KomnonHble peakTopbl
W7IeaTbHOTO BBHITECHEHHUSI.
Astoxnassl. /Cp/

Paspgen 6. Pa3nean 6.
IHoaroroBka k
KOHTPOJILHBIM
MepOnpUsITUSM U
BBINOJIHSIEMBIM padoTaM

6.1 O0BeM JacoB 33 [1K-4-31 T1K-4- JIL.1JI1.2
CaMOCTOATENFHOM paboTHI Ha 32 [1K-4-33 JI1.3J12.1J13.
noarorosky k KM /Cp/ MK-5-31 [IK-5- | 1J13.2J13.3

32 TIK-4-V1 JI3.4
[1K-4-V2 [1K-4 2102233
-Y3 [IK-4-Y4
[1K-4-B1 IIK-4

-B2 I1K-4-B3
MK-5-Y1 IIK-5

-Y2 [IK-5-B1

[IK-5-B2

6.2 O6bem yacoB 5 [IK-4-31 I1K-4- JIL.1JI1.2
CaMOCTOSATENFHOM paboTHI Ha 32 [1K-4-33 JI1.3J12.1J13.
noarotosky k BP /Cp/ TIK-5-31 IIK-5- | 1J13.2JI3.3

32 TIK-4-V1 JI3.4
[1K-4-V2 [1K-4 2102233
-Y3 [1IK-4-Y4
[IK-4-B1 TIK-4
-B2 I1K-4-B3
MK-5-Y1 IIK-5
-¥2 [IK-5-B1
[IK-5-B2
Pasnen 7. IloaroroBka k
KOHTPOJIbHBIM
MepONpUsITUSM U
BBINOJIHSIEMBIM padoTam

7.1 O06bem yacoB 0 IIK-4-31 I1IK-4- | JI1.1 JI1.2
CaMOCTOATEILHON paboOThI Ha 32 [1K-4-33 J.3
noarorosky k KM /Cp/ ITK-5-31 TIK-5- | JI1.4J12.1J13.

32 TIK-4-V1 1J13.2J13.3
[IK-4-Y2 [1IK-4 JI3.4
-Y3 [1IK-4-Y4 212233
[MK-4-B1 TIK-4

-B2 I1K-4-B3
[IK-5-V1 IIK-5

-¥2 [IK-5-B1

I1K-5-B2




7.2

I1K-4-31 I1K-4-
32 T1IK-4-33 JI1.3J12.1J13.
ITK-5-31 TIK-5- | 1J13.2J13.3

O0BeM yacoB 5 8 JI1.1 J11.2
CaMOCTOSATENILHOM padoTHI Ha

nmoarotoBky k BP /Cp/

32 [IK-4-V1 J3.4
IMK-4-Y2 T1K-4 013233
-Y3 1IK-4-Y4
[1K-4-B1 IIK-4
-B2 TIK-4-B3
MK-5-Y1 IIK-5
-Y2 IIK-5-B1
IIK-5-B2

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB

5.1. KonrposabHble MeponpusaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BOPOCHI JJs

CaMOCTOAITEILHOMH NMOJATrOTOBKH

[IpoBepsiemble
Koz KontponbHoe
WHIIKATOPHI Bomnpocs! 1 MOArOTOBKH
KM MEpOIIPUATHE N
KOMITCTEHIINH
KM1 KostoxBuym. I1K-4-31;I1K-4-33 1) BuemcocTonT™METOIMOICTHPOBAHUATIPHOTCAHIT
MaremaTuueckoe paboTHI peakTopoB?
MOJICIPOBAHHE 2) Ha30BUTEOCHOBHBIETPEOOBAHUS, IPEIBBISIEMBIEK
XHMHYECKUX MaTeMaTU4eCKOH MOJEIH XUMUYECKOTO PEAKTOPA.
IIPOLIECCOB U 3) [IpuBeanTenpUMepHIKITaCCHPUKATUIXUMHYECKAX
peaKkTopoB PEaKkTopoB.

4) KakoBbIpa3mu4HsIiBY CJIOBHSIXTIEPEMCITUBAHUSB

MPOTOYHBIX PEAKTOPAaX CMEIICHUS U BHITECHEHUS?

5) [IpuBenuTEy CIOBUSUIACTAIIIOHAPHOTOPEKUMAPaOOTHI
XUMHUYECKOT0 peakTopa. Bo3MoxkeH 1 cTallnoHapHBINA PEKUM B
NEPUOIUYECKOM peakTope?

6) HazoBuTenocae10BaTeIbHOCTHITAIOBIIPHCOCTABIICHUH
MaTeMaTUIeCKOH MOJEIH XUMHIECKOTO PEaKTopa.

7) HazoBuTenpeaeabHbIIOMYILEHHSI, KOTOPBIEUCIONb3YIOT

TIPU COCTaBIICHUH 0AJTAHCOBOTO YPAaBHEHUS JJIS peakTopa JIo0oro
Ttumna?

8) BriBequTeypaBHeHHEMaTEepHaIbHOTO0ATaHCAPEaKTOPaB
0o0I1IeEM BHUIE.

9) [MoxaknmnprurHaMOanaHCOBEICypaBHEHHUS (ypaBHEHHS
MaTepUaIbHOTO U SHEPTeTHIECKOr0 0aTaHCOB) COCTABIISIOT OCHOBY
MaTeMaTH4eCKOW MOJEeM XUMUUYECKOT0 peakTopa?

10) JokaxxnTecMaTeMaTHIeCKONTOUKHU3PEHHS, Y TONPH
CTAIMOHAPHOM PEXXnMe PabOThI XHMMIYECKOTO peakTopa B HEM He
MPOUCXOJUT HAKOIUIEHUS BEIIECTBA U TEIUIOTHI?

11) BeiBenuremaremaTudeckuemoaenuasipeakropaPC-m.

12) BeiBenuTemareMatudeckueMoienmsipeakropaPC-H.




KM2

KosnoxBuym.
Nzotepmuueckuit
porecc B
XUMUYECKOM
peakxrope.

TIK-4-31;1TK-4-33

1) YKaKUT€OCHOBHBIETHITBIXUMHYECKHXPEAKTOPOB,

TpeOOBaHUS K HIM;

2) [IpuBeanTEIPUMEPHIIPUMEHEHUAPEAKTOPOBBTEXHOJIOTHI
BOKHEHUIINX XUMHUIECKUX TIPOTYKTOB.

3) BuemzakitouaeTcsnono0uenpasnnauenporeccan

peakropax C-m u UB? OtBet HauHUTE C 3anmcH quddepeHnnantsHoro
ypaBHEHHS MaTepHalIbHOTO OanaHca peakropa JII00ro Thma.

4) YxaxuTe,9T0TaKOeyCIOBHOEBPEMAPEAKIINUITIEMOHO

OTJIMYAETCS OT BpEMEHH NPeObIBaHUS B PEaKTOPE.

5) KakMeHSIOTCAKOHIIEHTPANHHICX O THRIXKOMIIOHEHTOBH

IpOIyKTa Mo AIHHE peakTopa B mns peakiuu mepBoro u BTOPOTO
MOPSIAKOB?

6) Kaku3meHuTCscTeneHblIpeBpalleHUSIBPEaKTOPEIpU

MPOTEKaHWH PEaKIUX IIEPBOTO TOPSAKA TIPH yBEITHICHIH HAYaTbHON
KOHIIeHTpaImu B 1,5 paza? OTBeT HOSICHUTE PacuEToOM.

7) KakoenpenenbHoenpeBpalieHIEMOKHOIOIY YU THB

peaktope MC-it ipu nmpoTexanuu oopatuMoit peakiun? [loarBepante
3TO € IIOMOIIBIO MAaTEMAaTHIECKO MOJETH 1 N300pa3uTe rpadaecKy.
8) BpeakropeIC-nmnporekaeTobpaTumaspeakuus. Kak

WU3MEHUTCS CKOPOCTh NIPEBpAILEHHs] B Haualle IpoLecca B pe3yibTaTe
YBEIMYCHUS TeMITepaTypsl? VI3MEHHUTCS I TIpeieNTbHOE IIpeBpalieHue,
Kak " mouemy?

9) [Monyunremar.moenbnpoieccaspeakropeUBripu

MPOTEKaHUH CIIOKHOM peakIyy: a) ¢ mapaieIbHON CXeMOon
MpeBpaleHust; 6) MoCIeI0BaTeIbHON CXeMOW MPEeBPAICHNSI.
ITokaxxute rpaduK U3MEHEHHsI KOHIIEHTPALUil KOMIIOHEHTOB I10 JUINHE
peakTopa 1 00BSCHHT, ero BuA ( mo4eMy KOHIICHTpauu
YBEIMYMBAIOTCSA, YMEHBIIAIOTCS, HE MCHAIOTCS).

10) BpeakropelIBrpoTekaeTnocneaoBaTenbHaspeakiys.

Kakune pekoMeHaaMu MOXKHO CJIenaTh, YTO0BI JOOUTHCS: a)
MaKCHMaJIbHOTO BBIXO0JIa TPOMEKYTOYHOTO MIPOIYKTa; 0) MAKCHMAIEHO
CENIEKTUBHOCTH TI0 ITPOMEXKYTOUYHOMY IPOAYKTY; B) MAKCHMAIILHOTO
BBIX0J1a KOHEUYHOT'O MPOLyKTa?

11) KakMeHSeTCIKOHIICHTPAIMSABEIIECTBAIO00hEMY

npoTo4Horo peaxkropa UC ?

12) Tlouemynpou3BOgUTENbHOCTEPEakTOpaBpexume 1B

6oubie, yeM B pexume VIC npu mpoTeKaHUH IPOCTHIX pPeaKuii?

13) MoxeTnupexnMpeakTopaoka3sIBaTbBIHIHICHA

CEJIEKTUBHOCTB IIpOLECcCa IIPU NPOTEKaHUU CIIOKHOU peakuun? OTBer
obocHyiite.

14) Ha30BUTENPUYMHBIOTKIIOHEHUSPEKHMOBB

IIPOMBIIIIEHHBIX peakTopax oT C u UB?




KM3

KosnoxBuym.
I'ereporennsie
IIPOLIECCHI.

TIK-4-33;TTK-4-31

1) KakuenponecceloTHOCATCIKreTeporeHHbIM ?[lepeunciure

CTaJJMU TE€TEPOreHHOTO

2) nporiecca.Ha3oBUTE00IaCTHIIPOTEKAHUATETEPOTEHHOTO

mporecca.

3) KaknoapasaensroTcareTeporeHHbIENPOLEeCCHIIO BUAY
yuacTByromux ¢a3z?

4) BueM3axIt049aeTCIMHOTOCTaJUHOCTEI € TEPOTCHHOT O

nporecca? Yem OTIMYAIOTCS yCIOBHS TeTePOreHHOro Ipolecca 1
yCIIOBUSI MPOTEKAOIIel B HEM peaKuuu?

5) YrorakoeHaOII01aeMasiCKOPOCTBIETEPOTEHHOTO

mporecca, 0T 9ero OHa 3aBHCHUT

6) UToTaKkoenTMMUTUPYIOIASCTaJUSBIeTEPOTEHHOM

npouecce? Kak nuMuTupyromas craaus onpeesieT pexxum npouecca?
7) UemoTnn4aeTcAMOAETb«CKUMAOMIascschepa»oTMoaeIH
«cxumaromieecs sapoy»? IIpuBeanuTe mpuMepsl MPOIECcCcoB.

8) HapucyiitecxeMynoObsACHUTECTPYKTYpYyTIpoliecca«ras

TBepzoe (TIOJTHOCTEIO pearupytomee). Kakue sTamsr nporecca MOKHO
BeIIETNUTH? HanummTe HcXoaHOE ypaBHEHHE MaT. MOJICITH 9TOTO
nporuecca.

9) HannmureypaBHEHUSUIIHA0II01aEMOHCKOPOCTH

TpeBpaIeHns (A1 peakIuy IIepPBOro TMOPAAKa) U BpEMEHH IOIHOTO
MpeBpaIeHUS TBEPJOI YaCTHIIBL.

10) Hapucyiiterpaguknno0bsICHUTE, KAKMEHSICTCIBO

BPEMEHH pa3Mep YacCTHIIBI, CTEIICHb IPEBPAICHNs] TBEPIOTO pearcHra,
CKOPOCTB IPEBPAIICHUS JACTHIIBL.

11) Kak3aBucutHab101aeMasiKOHCTAHTACKOPOCTH

HPEBPAILCHNUS B IIPOLIECCe «CKUMAromasics cepa» OT TeMIeparypsl H
ckopocTu notoka? Kak 3Ty 3aBUCUMOCTH CBSI3aHBI C PEKUMOM
nporecca?

12) KakMOXXHOHMHTEHCH(PHUIIUPOBATHIIPOIIECCKTA3-TBEPIOE
(ToTHOCTEIO pearupytoniee)?

13) HapucyliTecxeMyHOOBSCHUTECTPYKTYpyIIpOIIeCCaKras

TBepJoe (HEMOIHOCTBIO pearupyoree). Kakue sramns! mpouecca MOXXKHO
BbIIEIUTH? HanummunTe HCXoAHOE ypaBHEHUE MAT. MOJIENU ITOTO
mporecca.

14) HammnmreypaBHEHUSA UIIHAO0MI01aeMOIICKOPOCTH

IpeBpalleHus: U BpeMEHH MOJTHOTO MPEBPAIIEHNUs TBEPAOH 4aCTUIIBI
JUTS pa3sHBIX PEKIMOB Iporiecca.

15) Hapucyiiterpag uknno0ssIcHITE, KAKMEHSIETCSIBO

BPEMEHU pa3Mep YacTHIIbI, CTETIEHb MPEBPAIlleHUs] TBEPAOTO pPeareHTa,
CKOPOCTb MPEBPALIECHHUS YaCTHIBI I IPOLECCA «CKUMAIOLIEECS PO
B Pa3HBIX pEKUMax.

16) KakmMoXHOUHTEHCU(DUIIMPOBATHIIPOLIECCKTa3-TBEPAOE
(HEMONHOCTBIO Pearupyoliee) B pasHbIX PpeKUMax ero NpoTeKaHus?
17) YkaxuTecrmocoObIonpeaeIeHUI00IaCTUIIPOTESKAHS

mporecca B CHCTEME «Ta3 — TBEPOE TEIo».

18) [IpuBeaUTENIPUMEPHITEXHOIOTHUECKUXIIPOLIECCOBKTA3

KHUAKOCTBb» U CIIOCOOBI OPraHU3alK B3aUMOJICHCTBUSI Ta3a ¢
JKHJIKOCTBIO.

19) HapucyiitecxeMyHOOBICHUTECTPYKTYpYIpOIIECCaAKTa3
KHUIKOCTbY». Kakue sTamsl nporecca MoXHO BeienuTs? Hanummre
WCXOJHOE YPaBHEHHE MaT. MOJICNH 3TOTO MPOIIecca.

20) Buempa3nmanecTpyKTypIpoIeCcCOBTa3-TBEPAOCH T a3-
JKUIKOCTEY?

21) HanumureBbIpakeHUE IISTHA0TI01aeMOMCKOPOCTH

npespaieHns. OT Kakux yCIOBHIT M KaK 3aBHCHT HaOmomaemMas
CKOPOCTB MPEBPALICHUS B Pa3HBIX PEKUMaX?

22) CueMCcBA3aHOBO3MOXKHOCYMEHBIIIEHUECKOPOCTH

MIPEBPAICHUS TP MTOBHIIICHUH TEMIIEpaTyphl?

23) KakMOXHOMHTEHCH(DUIIMPOBATHIPOLIECCKTa3-KHUIKOCTE)?

24) IIpoaHanu3upyHTEOCHOBHBIEHEAOCTATKUUAOCTOMHCTBA
PEaKTOPOB NMEPUOANIECKOTO JEHCTBHA. B KakuX Npou3BOACTBAX Yalle
BCTPEYAIOTCS TAKUE PEAKTOPHI?




KM4

Bormpocsr k
9K3aMEHy

TIK-4-33;TTK-4-31

Bonpocs! k 5k3ameHy

1) Onpenenennexnmuueckoropeakropa. Haznauenune
XHMHYECKOT0 peakTopa. [IpuMepsl XUMHYECKHX peakTopoB B
HIPOMBIIIIICHHOCTH;

2) IokazarenupaboTeIxUMHUYecKoropeakTopa. Haznauenue
nokasaresnei paboTel peakTopos. [Ipon3BoANTENEHOCTS.

3) IToxazaremupaboTeIxuMmyeckoropeakropa. Haznauenne
noka3zareseif paboTsl peakTopoB. IHTEHCHBHOCTG.

4) ITokazarenpaboTbIxuMUUYecKoropeakropa. Haznauenne
mokasaresel paboThl peakTopoB. Pacxo bl KodpuIneHT.
5) MoxazaTenupaboTeIxuMudeckoropeakropa. Hazsnauenue
nokasarenen paboTsl peakTopoB. CTeneHb NpeBpalleHus..

6) INoka3zarenupaboTeIxuMuueckoropeakropa. Hasnauenue
noka3zareseii paboTsI peakTopoB. Bexon mpomykra.

7) IToxazarenupaboTeixumuueckoropeakropa. Haznauenne
nokasareseil paboTsl peakTopoB. CeleKTHBHOCTb.

8) [NokazaTemmpaboTeIxnMHYEecKoropeakropa. HazHaueHue
noka3zareseii paboTsl peakTopoB. CKOPOCTh XUMHUYECKOH PEaKIui.
9) banancpaboTEIXUMUYECKOTOpeakTopa.MaTepruanbHbINH
GanaHc.

10) banmarcpaboTexuMmaeckoropeakropa. TemoBoibananc.
11) CTpyKTypHBIE 3I€MEHTBIXUMHYECKOTOPEAKTOPA;

12) OCHOBHBICKOHCTPYKIIMOHHBICTUTTBIXUMHUYECKHX
PEeaKkTOpOB;

13) CxeMBIIBIKEHUATIOTOKOBBPEAKTOPAX;

14) AHanmu3MpPOIECCOBBXUMHUYECKOMPEAKTOPE;

15) Obmasmnocne0BaTeNbHOCThAaHATN3aPa00THIPEAKTOPOB;
16) XapakTepucTHKapeKNMMOBPaOOTEIXUMIYECKHXPEAKTOPOB.
Peakrop uaeansHOro cMemieHus (MepuoIuuecKuil) Ha mpuMepe
peaKIiy IepBOro MopsaKa;

17) XapakTepHCTHKapeKUMOBPAOOTHIXUMHIECKIXPEaKTOPOB.
PeaxTop naeasbHOrO BRITECHEHHS Ha PUMEpE PEaKknuy MepBOro
HOPSIIKa;

18) BnusiHuenopsakapeakKlMMHaN3MEHEHUEKOHIIEHTPalluu
pearupyronyx BeIecTB BO BPEMEHH;

19) BnusHueTeMneparypsIHaApeKUMPAOOTBIXHMUIECKHUX

KM5

KonrtponpHas
pabora

TIK-4-31;[1K-4-33

Hcnonp3ys TepMoauHamMudeckue ganubie (To) paccuuTaTh KOHCTaHTY
PaBHOBCCHA ra30(1)a3H01>'1 pCaKkiuuu rugpaTtaniui 3TUJICHA IIpU
temnepatype 300

5.2. TlepeueHb padoT, BbINOJIHSIE

MbIX no gucnuniune (Kypcosas padora, Kypcosoii npoext, PI'P, Pedepart, JIP, IIP u T.11.)

IIpoBepsiemble
Kon Ha3panne POBCP
WUHUKATOPbI Copneprxanue paboThI
padoTsl paboTsl N
KOMITETEHITHI
P1 [IpakTuueckas [MK-4-VY 1;11K-4- Peanu3oBath B TaOJIMYHOM MPOIIECCOPE pACUETHI HEOOPATHUMOH 1
paborta. V2;1IK-4-Y3;T1K-4- | oOpaTUMO¥ peakius IepBOro mopsiaka, 00paTuMOoi 1 HeoOpaTUMBbIe
dopmanbHas V4;11K-4-B2 peaKIuy BTOPOro MOPSIAKA, OCIEN0BATENbHBIE U NTApAJUICIIbHBIE
KUHETHKA. peaxunu. M3y4nuTh U JOKa3aTh pe3ylbTaTaMu pacuéTOB BIUSIHUE
TeMIepaTypbl peaklyu, SHEPIUY aKTUBALUH, HauyaJIbHOH
KOHIICHTPAITUH Ha CKOPOCTh XUMUIECKOHW PEeaKIIui
P2 IIpakTuyeckas MK-4-Y2;11K-4- HAJIOXKEHHS BOSMYIICHUS B BHJIE JETIbTa-(QyHKINH (MMITYyJIECHBIA BBOX
pabora. ananus V3;1IK-4-Y4;11K-4- | uHOuKaTOpa) MOJyueHBI CeIyIolIe 3HaUeHUsI KOHIICHTPAaLuu
3hGEKTUBHOCTH B1;I1K-4-B2;I1K-4- | unauMkaTtopa Ha BeIXoJie U3 anmapara. [locTpouTs KpuByto
JIEHCTBYIOIIETO B3 pacnpeneneHus.
peakropa 2. OnpenennuTth pa3Mepsl OTKPHITOTO MPSIMOYTOIBHOTO 0aKa EMKOCTBIO

1000 M3 mpu ycIOBUM NOTYyYEHUS] MUHUMAJILHOM MTOBEPXHOCTH JHA U
creHok. O0béM Oaka V=Ibh, rae 1 - mHa, b - mupuHa, h - BeicoTa

3. PaccunTtarh 3HaU€HUsI KOHLIEHTPALMM UCXOJHOI'O PEarupyrolero
BEIIECTBA [10 YPaBHEHHUIO HEOOPATUMOI peaKkiuu mepBoro Mopsaka,
nporekatoiieit B peakropax B u UC-H

4. PaccunTaTh 3HAYCHUSI KOHIICHTPAIIUH UCXOJHOTO PEarHpyIOIIero
BEIIECTBA 110 YPaBHEHUIO HEOOPATUMOH peaKiuu mepBoro MopsIka,
nporekaroiieit B peakropax B u UC-u




P3 IIpakruyeckas ITK-4-Y 2;I1K-4- BrBeaure muddepennnansHoe ypaBHeHHE MaTepHaIbHOTO OanaHca
paborta. V3;11K-4-Y4;T1IK-4- | mist peakropa Jr000ro THIA U TOIYYUTE U3 HETO MPee/ibHbIC
MarepuanbHbIi B1;I1K-4-B2 cootrHomenus st PUB, PUC-u, PUC-1
GamaHC peakTopa
mo00ro Tuma.

P4 [TpakTuyeckas [MK-4-Y2;11K-4- IIpuBectu nokazarenu paboThl peakropa. [IpuBectr mpuMeps! U
pabora. [Tokazaremn | Y3;[1K-4-V4;I1K-4- | pusudecuii CMBICT KaXIOTO U3 ITapaMeTpoB
paboTHI peakTopa. B1;I1K-4-B2;I1K-4-

B3

P5 [IpakTruyeckas [MK-4-VY2;11K-4- IIpousBecTH pacy€r Mo JaHHBIM HCIIBITAHUS PEaKTopa.
paborta. V3;IIK-4-Y4;T1IK-4- | KnaccudunuposaTh peaktop, otHecTH ero k PUC-u wim PUB.
lMunpaBnuyeckas B1;I1K-4-B2;T1K-4-

XapaKTepUCTUKA B3
peakropa.

5.3. OueHouHbIe MaTePHAJIBI, HCTIOJIb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

Hwxe npenctanien oopasel] OuieTa Ui 9K3aMeHa, MPOBOIUMOIO B YCTHO# (opme.
MUHUCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHIS POCCUNCKON ®EJEPALIN
DenepaabHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUIPEXKICHUE BEICIIEr0 00pa30BaHMs
HALIMOHAJIBHBIN MCCIIEAOBATEJIBCKUU TEXHOJIOI MYECKUI YHUBEPCUTET

«MUCuC»

HOBOTPOMLIKUI ®UITUAJ
Kadenpa MaremMaTHK1 1 €CTECTBO3HAHUS

BUJIET Ne 0

1 Xumudeckue PCAKTOPHI. OCHOBHEIC Tpe6OBaHI/I$[ K IPOMBIIIJICHHBIM PCAKTOPAM.

2 I'ereporennsle mponeccel. O0mIe 0COOEHHOCTH TIpoIiecca.

3 PaccuuTaiite BpIX0A MpoAyKTa P, eciii H3BeCTHO, UTO NPU NPOBEACHUH MOCIEAOBATENbHBIX PEaKLUil
CocTaBWI:K.T.H.,Jo1eHTKadenpeiMuE
3aB. xapenpoit MuE

J..AnekceeB
A.B. llIpanéBa




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

B cucreme olieHKH 3HaHUH, YMEHUH W HABBIKOB MO PE3yJIbTaTaM MPOBEIEHHsI KOHTPOJIBHOM paboThl HCIOIB3YIOTCS CIEeIYIOIIHE
KPUTEPHHU:

PesynbTar oneHuBaHus
Kpurepuu onenku
«OTangHO»

3a 1oJTHOE OBIIAJICHHE COJIEpKaHHEM yueOHOTO MaTepHaa, BIaJcHUC NOHATHITHEIM alapaToM, YMCHHUE
pemiaTh MpakTUIeCKue 3aja4u, TpPaMOTHOE, IOTHYHOE U3JI0KEHHE OTBETA.
«Xopowo»
Ecnu cTyneHT mosHo ocBoui yueOHbIM MaTepuall, BiajeeT MOHATUHHBIM alnapaToM, OCO3HAHHO IPUMEHSET

3HAHUS IS PEIICHUS TIPAKTHYECKUX 3a/1a4, TPAaMOTHO H3JIaraeT OTBET, HO COJepKaHue U (hopMa OTBETa HMEIOT HEKOTOPHIC
HETOYHOCTH

«Y 1OBIETBOPUTEIBHO)

Ecnu CTYACHT 06Hapy>1<HBaeT 3HAHHWE ¥ TOHHUMaHUE OCHOBHBIX MOJIOKEHUN y‘{C6HOF0 Marepualia,

HO n3Jiaract €ro HEmoJIHO, HEMOCIICA0OBATEIIBHO, JOITYCKACT HETOYHOCTU B OIIPEACIICHUC HOH}ITPIfI, B IIPUMCHCHUU 3HAHHUI JUIsL
pemeHu NPAKTUICCKUX 3a/1av, HC YMECT JOKa3aTCIbHO 000CHOBaThH CBOU CYyXKACHUA
<<Hey,I[OBJ'IeTBOpI/IT€J'IbH0»

Ecmu CTYACHT UMCCT Pa3pO3HCHHBIC, OeccrucTeMHBIE 3HaHHUs, HC YMCECT BBIACJ/IATH INITAaBHOC U

BTOPOCTENICHHOE, JIOITYCKAET OMIMOKU B ONpe/ie]ICHNE MOHITHI, HCKaXKaeT UX CMBICT, OECIIOPSAI0YHO U HEYBEPEHHO H3JIaraeT
MaTepuall, He MOKEeT IPUMEHATh 3HaHMS JJIS peIleHHs] MPAKTUYECKUX 3a7a4; 3a MOJIHOE He3HAHUE U HEIOHUMaHue yueOHOro
MaTepuala Uil 0TKa3 OTBeYaTh
[Toka3zarenu U KpUTEPUH OIICHUBAHHS YK3aMEHA.— Ha OI[CHKY «OTIHNIHO» (5 0aJUTOB) —00YJAIOIIUIACS IEMOHCTPUPYET BHICOKHIA
YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIHH,
BBICOKHUI1 ypOBEHb 3HAHUI1 HE TOJBKO HA YPOBHE BOCIIPOM3-BEICHUS M 00BICHEHHS HH(OOPMAILINH, HO U HHTEJUICKTYaJIbHbIC HABBIKA
peleHus IpoOIeM U 3aJ1a4:— TaeTCs KOMITICKCHAS OICHKA MPENIOKEHHOMN CUTYAINH;— IEMOHCTPUPYIOTCS TITyOOKHe 3HAHUS
TEOPETHUYECKOTO MaTepraia i YMEHNE UX MPUMEHSTh;— MOCIE0BATENILHOE, IPABUIBLHOE BBITIOTHEHUE BCEX MPAKTHUECKIX
3aJaHnii;— yMeHHue 000CHOBAHHO M3JIaraTh CBOM MBICIIH, J€1aTh HEOOXOIMMbIE BEIBOABL.— HAa OLIEHKY «XOopoIo» (4 Oamna) —
00ydJaromuiicss TeMOHCTPUPYET CPEIHUI YPOBEHb C(OPMUPOBAHHOCTH KOMITCTCHIMI:— JaeTCsl KOMIUICKCHAsI OLICHKa
MIPEUIOKEHHOHN CUTYaITNH;— JEMOHCTPHPYIOTCS JIOCTATOYHBIE 3HAHUS TEOPETUUECKOT0 MaTepraja i YMEHHE UX TIPUMEHSATh; HO
JIOITY CKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTU— BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJJaHUi; BO3MOXKHBI €IMHUYHBIE OLIMOKH, UC-
MPaBISIEMbIC CAMHUM CTYJICHTOM TOCJIC
3aMeYaHus TIPETOAABATENS;— 3aTPYAHECHUS IIPH aHATUTHYECKHUX OTIepaIHsiX, EpeHOCce 3HAHNN W yMEHUI Ha HO-BEIE,
HECTaHIAPTHHIE CUTYAIUH.
.— Ha OLICHKY «YIOBICTBOPUTEIBHOY (3 Oamia) — oOydaromuiics AEMOHCTPUPYET IIOPOTO-BEIi YPOBEHb CHOPMHUPOBAHHOCTH
KOMITETEHIINI:— 3aTPYAHEHUS ¢ KOMIUIEKCHOW OIIEHKOW MPEITIOKESHHON CUTYAIHU;— HETIOJTHOE TEOPETHIeCKoe 000CHOBAHNE,
TpeOyrolee HaBOSIIUX BOTPOCOB IMpe-TI0AaBATENS;— BRIIIOTHEHUE 3aJaHUH IPH MTOJICKA3Ke TPETOAaBaTeNs;— 3aTPYJHEHHUS B
(hopMyTHPOBKE BHIBOJOB.— Ha OLICHKY «HEYIOBJICTBOPHUTEIHHO (2 6ailia) — 00y4aroNHiACs IEMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETHYECKOTO
MaTepuana, J0MyCcKaeT CylleCTBEHHbIC ONTHOKHU, HE MO-)KET MOKAa3aTh HHTEIJUIEKTYa IbHbIC HABBIKU PEIICHUS MMPOCTHIX 3aa4d.— Ha
OLIEHKY «HEYIOBJIETBOPHUTEIbHOY (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BENCHHS 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, COCTaBUTCIN

3arnaBsue bubanoreka

UsnaTenscTBO, rof

JI1.1 |Kacarkuu A.T. OCHOBHBIE POLIECCHI U M/Anbsuc, 2014
anmapaTbl XMMUYEeCKOU
TEXHOJIOTUH
JI1.2 | Ky3nenosa 1.M., O0mas xuMuJeckas CII6/JIans, 2013
Xapnamnuau X.0, TEXHOJIOTHA. MeTOH0I0rHs
NBanos B.T",, MPOEKTUPOBAHUS XUMUKO -
Yupkynos O.B. TEXHOJIOTUYEKHX IIPOLECCOB:
VuebHuk
JI1.3 | A.W. JleontheBa O6opynoBaHre XUMHUECKHX Tam0Oo0B : 3maTeancTBO
MPOU3BOJCTB B 2 yacTsix . Y. 2. ®OI'BOY BIIO «TT'TY», , 2012
: yaeOHoe mocodne
JI1.4 | K.B. bpsauakun, A.W. OO0111ast XuMHUecKast Tam6oB : M3gatenscTBO

JleonThena, B.C.
OpexoB

TexHojorust B 2-x 4. Y. 2. :
y4ebHoe mocooue

OI'BOY BIIO «TI'TY», , 2012




6.1.2. lonotHUTeILHAS JINTEpaTypa

ABTOpLI, COCTaBUTECIN

3arnaBsue

bubauoreka

I/IBI[aTeJ'ILCTBO, rona

JI2.1 | Cannuxosa H.IO., OO61as xuMuueckas Boponex : Boponexckuit
I'youn A.C., KymHup | TEXHOJIOTHS B XUMUYECKUE rocyAapCTBEHHBIN
A.A. [u 1p.] ; HAyd. peakTopsl (Teopust U YHHUBEPCUTET MHKCHEPHBIX
pen. O. B. KapmanoBa | mnpakTuka) : yueOHOe mocodue TexHosoruu, 2023
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armaBue Bubnnoreka W3parenscTBO, TOg
JI3.1 |IlaBnos K.®., ITpumepsl 1 33124k 10 Kypecy M/Anpsnc, 2013
Pomanxos IL.T., MPOIIECCOB U alnapaToB
Hockor A.A. XUMHUYECKON TEXHOJIOTUU
JI3.2 | JleonTneBa, A.1. ObopynoBaHnEe XUMHYECKUX TamO0BCKHMI rOCy1apCTBEHHBIH
MIPOU3BOJICTB : B 2 YaCTSX : TEXHUYECKUH YHUBEPCUTET ,
y4ebHoe mocooue 2012
JI3.3 | T. B. Jlantera, H. H. Pacuets! u MmogenupoBanue B Kazans : Kazauckuit
3ustauHoB, C. A. XHMUYECKON TEXHOJIOTHH C HAIMOHAJTbHBIA
Jlanres, /. /. npuMeHenneM Mathcad : HCCIIeIOBATEIIbCKHUIA
IlepByxun y4aeOHOe mocodue TEXHOJIOTUYECKUI
yausepcuret (KHUTY), 2018
JI3.4 |IlaBmos }O.JI., CucTeMHBIN aHAIIN3 U Kazans : Kazanckuit
3usatanHoB H.H., 0COOCHHOCTH YIIPaBIICHUS HalMOHAJIbHBII
Ewmenssnos U.N. TUNOBBIMU 00BEKTaMU HCCIIEI0BATENIbCKUN
XUMHYECKON TEXHOJIOTHH: TEXHOJIOTUICCKUI
ydaeOHOe mocodue yausepcuret (KHUTY), 2015
6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEIEKOMMYHUKALUOHHOI ceTH « AHTEepHET»
31 |Poccuiickas HaydHas 3nMeKTpOHHAs OMOIHOTEKA www.elibrary.ru
72 | KubepJlenunka www.cyberleninka.ru
23 |H® HUTY "MUCHUC" www.nf.misis.ru
6.3 IlepeyeHb NPOrpaMMHOIO0 obecreYeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.4 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodeccuOHATBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune Bug OcHaienue
133 VYuebnast  ayguropusa A 3aHsTuit | [Ip 1 . - Cuctemusiit 610k Intel Core;
JIEKITMOHHOTO THIIA, MPAKTUYECKHUX 1 wrt. - Monurtop LCD;
3aHITHH 1 . - Dxpan HactenHblit 200x200;
1 mrT. - Be6 xamepa Logitech;
1 wr. - ITpoextop Acer P1266;
1 wr. - [oxBec 11 NpoeKToOpa;
1 mT. - YyeHn4ueckas 10CKa;

1 it

28 wT. - CTON CTYJeHYECKHIA;

.- Cron HpeHOHaBaTeHLCKHﬁ;

56 mwr. - Cry;
16 mr. - XKanro3u.




136 VYuebnas aynuropus s 3aHsaTuil | Jlek 1 mt. - Crotika mobuasHass 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 . - CTON CTYNeHYECKHIA;
18 wrT. - Crynps;

2 . - Xamto3u.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA

OCHOBHOI 1IeJIbI0 00Pa30BaHMS 110 AUCHHUILINHE SBIISCTCS OCBOCHNE CTYICHTAMH OCHOBHBIX 3aKOHOMEPHOCTEH XUMHIECKHX
MPOLIECCOB, TTPOTEKAOIINX B PEAKI[OHHBIX alllapaTax, i OCHOB TEOPHH XUMHUYECKIX PEaKTOPOB, KOTOPHIE B CBOIO OYEpenb
(opMupyroT npoecCHOHANIBHBINA YPOBEHb CHENUATICTA [0 JAHHOH CIEIHaTbHOCTH.

ITpu M3y4eHNH AUCUUIUIMHEI CTYJEHTaM ClIeyeT OIHUPAThCs Ha 3HaHHE, a PU HEOOXOANMOCTH MOBTOPEHHE OTEIbHBIX
pa3enoB CleyoMmuX YIeOHbIX TUCIUIUIAH: «MaTeMaTnka 4.1, 4.2» «/]onoTHUTeNbHBIE TJIaBBl MaTeMaTHKNY, «HDopMaTHKay,
«O06m1as 1 HeopraHmdeckas XUMus, «dusmdeckas XuMus», «O0Imas XuMHIecKast TeXHOIOTHs», «IIpomeccs! u armmaparsl
XUMHUYECKON TEXHOJIOTUNY.

PaGouei mporpaMMoii JUCIUIIIMHBL « XUMHYECKHE PEaKTOPBD) IIPEAYCMOTPEHA CAMOCTOSTENbHAsI paboTa CTyICHTOB B 00bEMe
54 wacoB, 9TO IpexnoIaracT He0OXOJMMOCTE BEIJICNSATH Ha CAMOCTOSATENBHYIO Pad0Ty HE MeHee 3 4acoB B HEJETIIO.
Lenecoobpa3nas mociaeq0BaTENbHOCTh CAMOCTOATEIFHOTO U3YYEHHUS MaTepuaa JUCIHUIUINHBI OTPEeNseTCs] COOTBETCTBYIOMINUMH
pekoMeHAalusAMH npenojaasarensd. CaMocTosATeNbHas paboTa MPOBOAUTCS C LEIbIO YIITyOIeHN 3HAHUMN 110 JUCLUILUINHE U
IpelyCMaTPHUBAECT:

- YTEHHE CTyICHTaMH PEKOMCHJOBAaHHON JIUTEPATYPhl M YCBOCHHE TEOPETHIECKOTO MaTepHaIa AUCIUILTIHEL,

- MOATOTOBKY K MPAaKTUYECKUM 3aHITUSM;

- paboty ¢ HTepHET — HCTOYHHKAMU;

- MOJTOTOBKY K HAITMCAHHUIO KOHTPOJIBHON pabOTHI, TECTOBBIX 3a/IaHMIA, C1ade SK3aMeHa.

IMnanupoBaHue BpeMEHU Ha CAaMOCTOSTENbHYIO paboTy, HEOOXOMMOTO Ha H3y4eHHEe HACTOSIIECH AUCIUILTHHEL, CTyICHTaM
Jy4lle BCEro OCYILECTBIATh HAa BECh CEMECTP, IPEAyCMATPHBas IIPH ATOM PETYISPHOE TOBTOPEHUE MPONHIEHHOTO MaTepuana.
Marepuai, 3aKOHCTIEKTHPOBaHHBII Ha JICKINAX, HCOOXOANMO PETYIISIPHO JOMONHATH CBEICHUSIMH U3 JTUTEPATYPHBIX HICTOYHUKOB,
PEKOMEHIOBAHHBIX IPENoaBaTeNIeM 1 JOIOIHUTENbHO HalIeHHBIX. 110 Kax 10l U3 TeM AT CAMOCTOSTEIBHOTO O0YIeHHS,
HpUBEJCHHBIX B «Pabodell mporpamMme» JUCHUILIMHBI CIEAyeT CHa4ana MPO4YuTaTh PEKOMEHIOBAHHYIO IUTEPATypy U MpU
HEO0OXOANMOCTH COCTAaBUTh KPAaTKHI KOHCIIEKT OCHOBHBIX ITOJIOKEHHUH, TEPMUHOB, CBE/ICHUH, TPEOYIOINX 3alIOMUHAHMS 1
SBIISTFOIIMXCSL OCHOBOTIOJIATAIONIMIMH B 3TOH TeMe U ATl OCBOCHHS IOCIIEAYIOMNX Pa3IenoB Kypca.

CamocrosiTensHas paboTa CTyICHTOB

TemaTHKa caMOCTOSTENILHON PabOThI CTYJEHTOB IpeJicTaBleHa B «Pabouei mporpamMme». OLieHKa pe3ynbTaToB
CaMOCTOSATENIFHOHN PabOTHI OpraHU3yeTcs KaK eIMHCTBO ABYX (POpM: CAMOKOHTPOJIB i KOHTPOJIb CO CTOPOHBI IIPETIOaBaTes.

CaMOKOHTPOJIb 3aBUCUT OT ONPEAEICHHBIX Ka4eCTB IMYHOCTH, OTBETCTBEHHOCTH 32 Pe3yIbTaThl CBOET0 00yUeHNS,
3aMHTEPECOBAHHOCTH B MOJIOKUTEIBHOM OLIEHKE CBOETO TPY/a, MAaTEPHAIbHBIX U MOPATIBbHBIX CTUMYJIOB, OT TOI'O HACKOIBKO
00y4JaeMblif MOTUBHPOBAH B JIOCTHXEHUH HAWITYUIIINX PE3YJIbTATOB.

KoHTpo:s 3a TekyIei caMOCTOSITeNbHOH padoTOH CTYJCHTOB OCYIIECTBIISIETCS Ha MPAKTHIESCKUX 3aHATHIX.

KonTpo:s 3a mpopaboTKOMH JIEKIIMOHHOTO MaTepHaa U CaMOCTOSATEIbHOTO H3Y4EHHs OTAENBHBIX TEM OCYIIECTBISIETCS BO
BpeMsl pyOeXHOTO KOHTPOJIS (KOHTPOJIBbHBIE paOOTHI).

OCHOBY CaMOCTOSITEIEHOH pabOTHI CTYICHTOB COCTABIIACT BHIITOJIHEHHE M 3aIlUTa pedepara 1o TeMaM, MpeaIoKeHHBIM
nperoaaBareneM (IpUBEICHHBIM B pabodeil mporpaMMe JUCHUILIAHEI). Y CIEIIHAs 3aMmuTa pedepara sSBIsSeTcs JOIyCKOM K caade
JK3aMeHa.

VYka3aHus 0 CAMOKOHTPOITIO U TIOATOTOBKE K KOHTPOIBHOMY TECTHPOBAHHIO

OreHka TeKyIeil ycreBaeMOCTH M POMEXYTOYHOM aTTECTAINH CTYICHTOB 110 HTOTaM OCBOCHHMS TUCIUTUIMHBI « X IMHYECKHE
PEeaKTOpbI» MPEACTABIAIOT CO00H KOMIUIEKT KOHTPOIHPYIOIUX MaTePHATIOB CIEAYIONIIX BUIOB!

- Bxonnoit xonTpons. IIpeacrasnsier coboii nepedens u3 10 — 20 0CHOBHBIX BOIIPOCOB, OTBETHI HA KOTOPBIE CTYJEHT JOKEH
3HATh B pe3yJbTaTe U3yUCHUS MPEABIIYIINX TUCIUILIIH (MaTeMaTHKH, GU3HIECKON XUMHH, IPOLIECCOB U alllIapaTOB XUM.
TexHoorun). [TocTaBneHHBIe BOIPOCH! TPEOYIOT TOUHBIX 1 KOPOTKUX OTBETOB. BXOJHOM KOHTPOIH MPOBOIUTCS B YCTHOM (hopme
Ha MepBOH JIEKIUH B TeueHne 15 MUHYT.

- IIpomesxyTouHbIi KOHTpPOIb. IIpoBepseTcs cTENneHb yCBOSHUS TEOPETHYECKUX M MPAKTHYECKUX 3HAHHH 110 OCHOBHBIM
pasnenaM aucIHIUIIHEL. OCyIecTBIeTCS B BUAE TIPOBEICHHS ayANTOPHBIX KOHTPOIBHEIX padoT. KoHTponsHbIe paboTh
IpeaycMaTPHUBAIOT TEOPETHUECKUE BOIIPOCHI, TECTOBBIE U MpAaKTHUECcKHe 3agaHus. KoHTposbHBIE pabOTHI IPOBOASATCS B
MHCbMEHHOM BHJI€ Ha IPOMEKYTOUYHBIX TaraX OCBOSHUS TUCHUIINHBL

- Ox3ameH. [IpoBoaHTCS B KOHIIE cCeMecTpa IMyTeM OaIUTbHOH OIeHKH. DK3aMeHalnOHHEBIe OMIIETHI UTS CIadH SK3aMeHa
COCTOSIT U3 TEOPETUIECKHUX BOIIPOCOB M 33/1a4M IT0 BCEM pPa3feiaM, H3ydaeMbIM B JaHHOM ceMecTpe. CTyIeHT, KOTOpEIi HabupaeT B
npolrecce MPOoBeJICHUS BXOAHOTO 1 MPOMEKYTOYHOTO KOHTPOISI MAKCUMAIbHOE KOINYECTBO OalIoB, OCBOOOXKAAETCA OT CAaun
JK3aMeHa. MaKkcHUMaJIbHBIA UTOTOBBIN PEHTHHT COOTBETCTBYET S0 Oamam.

OdopmieHre KOHTPOIBHOH PadoTHI
Jns cTyaeHToB o4HOM (GopMbl 00yueHUs




JInist cTyJeHTOB OYHOH (hOPMBI 00yUCHHUSI OCHOBOTIONIATAIONINM SBIISETCS O(OPMIICHHE U 3aIUTa pedepara, K 0hOPMICHUIO
KOTOPOTO MPEABSBISIOTCS ONpe/iesicHHbIe TpeboBaHus. KOHTPOIbHBIE M TECTOBBIE PAOOTHI BEIONHSIOTCS B ayANTOPHU Ha Oymare
(dbopmara A 4, ¢ ykazaHueM (paMWINU 1 HHUIMAIOB U OLICHUBAETCS OT 5 10 15 6a/toB B 3aBUCUMOCTH OT 00BeMa U CJIOKHOCTH
paboTHL

Iepen BbIMONHEHHEM KOHTPOIBHON pabOThI CTYICHTY HEOOXOAMMO BHUMATENIBHO U3yUUTh METOJUYECKUE yKa3aHHUA K TeMaM
U PEKOMEHIyEMYIO JINTEPATYPY, B COOTBETCTBHH C MPOTPaMMOH.

KonTtponpHas paboTa BemonHsAeTcs B yaeOHOIt TeTpamu (12 muctor). Ha TeTpans HaknenBaeTCst TUTYIBHBIH JIUCT, KOTOPBIH
3aMOJIHAETCS 110 yCTAHOBIICHHOH B yueOHOM 3aBeieHHH (popMe (paconokeH Ha HHPOPMALMOHHOM CTeHAe Kadeapsr).

PaGoTa nomkHa OBITH BBINOJIHCHA IPAMOTHO U aKKYPaTHO, YeTKUM, pa30opuuBbIM nogyepkoM. He fomyckaercst cokpaleHnue
CITOB (KpoMe OOIICTIPHHSATHIX COKPAIICHHI ).

KonTtponsHast paboTa MoXkeT OBITH BRIIOTHEHA Ha KommbioTepe mpudrom Times New Roman, pasmepom 14 u HaredaTana Ha
Oymare ¢popmara A4 Ha JIUIEBON CTOPOHE KAXKOTO JIUCTA.

Odopmirsist paboTy, HEOOXOANMO NPOHYMEPOBATh CTPAHMUIIBI, OTBECTH IOJIS IMUPHUHOM 2-3 CM A1 3aMEYaHUH PeLeH3EHTa,
MPUBECTH YETKYI0 (OPMYIHPOBKY BOIPOCA M TIaH BEIOPAHHO TEMBI, M3JI0KHUB OTBET Ha Hero. B KoHIe paboTHI yKa3aTh
UCTIONB3YeMYIO TUTepaTypy, IIOCTaBUTh ATy BHIIOTHEHUS pabOT U MOJIHCE.

Beinonnennas padora ciaercst Ha Kadenpy.

[pn momy4eHnn OTpereH3UPOBaHHOM PaObOTHI CTYACHT JOJDKEH BEITOIHHUTE BCE YKa3aHUS peleH3eHTa. PaboTa Hax
OIMMOKaMH, JOTIOJIHEHHUS K OTBETaM, COTJTIACHO PEIIEH3HUH, BBITIOJIHACTCS B ATOH K€ TeTpaju.

Ha periensuto He IPUHUMAIOTCS pabOTHIL:

- BBIITOJIHEHHBIE T10 HEMPABUIBHOMY BapHaHTY;

- TepeIcaHHbIe Y IPYTUX CTYICHTOB;

- BBIIIOJTHEHHBIE HEOPEIKHO, HE Pa30OPUUBEIM TOAIEPKOM.

Bo3sBparennsie 6e3 perieH3un (HO ¢ 0043aTeNbHbIM YKa3aHHEM IPUYMHBI BO3BPATa) padOThI CTYJEHT 00s3aH BBIIIOIHUTD
MIOBTOPHO, B COOTBETCTBHH CO CBOMM BapHaHTOM H TPEOOBaHUAMH, IPEIBIBIIEMBIMI K KOHTPOJIBHBIM padoTaM, ¥ BHOBB CAATh Ha
Kadenpy.

IMocne BBIMOMHEHUS U 3aLIUTHI KOHTPOJIBHON pabOThI CTYIEHT JOMyCKAeTCs K cAade K3aMeHa
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