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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenp M3y4YeHUs: AUCHUILTHHEI — (OPMUpPOBaHNE 3HAHUN OCHOB COBPEMEHHBIX METOA0B (hYHKIIMOHAIBHOTO,
UMHUTAI[HOHHOTO W MaTeMaTHYECKOrO MOJCIIMPOBAHMS TMPOU3BOJICTBEHHBIX IPOIECCOB M CHCTEM
Pa3IMYHOTO0 HA3HAYCHHUS, METOJOB TIOCTPOCHUS MOJCNCH pa3iM4YHbIX KJIACCOB U HX pealM3alii Ha
KOMITBIOTEPHOM TEXHHUKE IMOCPEIICTBOM COBPEMEHHBIX MPUKJIAIHBIX TIPOTPAMMHBIX CPE/ICTB.

3ajgaun yaeOHOUM MUCIUTIITNHBL:

— HM3Y4YCHHE KJIAacCH(PUKAUK MOJENeHd CHCTEM W TPOLECCOB, MX BHUJOB U BHJOB MOJCIUPOBAHMUS;
NPUHIMIIOB ¥ METOJO0JOTHU ()YHKIMOHAIBHOTO, UMUTAMOHHOTO U MaTeMaTHYeCKOTO MOAETHPOBAHUS
CHCTEM U IPOIECCOB, METOJOB TIOCTPOSHHS MOAETHPYIOUINX aJITOPUTMOB; METOJOB IOCTPOCHUS
MaTeMaTHYECKHX MOJIEeH, UX YIPOIICHNUs, TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB MOJICITUPOBAHMS;

— (GOpPMHPOBaHHE YMEHHUS PEAM30BBIBATh MPOCTHIC AaJTOPUTMbI HMHUTAIIMOHHOTO MOJICIMPOBAHHUS;
MCIIOJIb30BaTh OCHOBHBIC METOMBI IOCTPOCHHS MAaTeMaTHYSCKHX MOJIEICH IPOLECCOB, CUCTEM, HX
DIIEMEHTOB M CHUCTEM YIpaBIlICHHS;, paboTaTh ¢ KAKUM-THMOO U3 OCHOBHBIX THUIIOB MPOTPAMMHBIX CHUCTEM,
NpeAHa3HAYeHHBIX [Tl MATEMAaTUYeCKOTO U UMHTAIIHOHHOTO MOJICIIMPOBAHHS;

— (OpMHUpOBaHHE HABBHIKOB aJTOPUTMHU3ALUKN U TPOTPaAMMHUPOBAHUS 3a/1a4 MOJICIIMPOBAHUS U 00pabOTKH
pe3yJIbTaTOB SKCIEPUMEHTA TI0 ONpPENEICHUIO TUHAMUYECKUX XapaKTEPUCTHK KAaHAJIOB «BXOJ — BBIXOI»
O00BEKTOB yNpaBICHHS W TNPUMEHEHHs JUId Leleld MOJCIUPOBAHUS JUHAMHUKH OOBEKTOB U
ABTOMATUYECKHX CUCTEM YIPABICHHUS CHUCTEM KOMITLIOTEpHON MaTemaruku Tuma Matlab, MathCad u
NPYTUX TPUKIATHBIX TIPOTPaMM.

1.2. U3yyaemble 00beKTbI TUCUUILIAHBI

[IpeaMeToM OCBOCHUS TUCIIUILTHHBI SIBISIFOTCS CIIEIYIONTHE OOBEKTHI:

— METOJIbI MOJICIMNPOBAHMSI TIPOILIECCOB M CUCTEM XUMHUYECKON TEXHOJIOTHH;
— MOJIETM TTPOLIECCOB U aIapaToOB XUMHUYECKON TEXHOJIOTHH;

— METOJVMKHU TTapaMeTpU3allii MOAENEN THIPOANHAMUKH.

1.3. Bxoanbie TpeGoBaHus

|He MPESYCMOTPEHBI

2. [InanupyemMble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WNHauKaTop JOCTHKEHUS
KOMIETEHLIUH, C KOTOPBIM Cpencrsa
COOTHECEHBI IIJTAHUPYyEeMble OLIEHKH

pe3yibTaThl 00y4eHUs

[Inanupyemsble pe3ynbTaThl
0o0yueHus Mo AUCLUUIUINHE
(3HaTh, yMETh, BIAJIETh)

Nunexc

Kommereunnus
WHIUKaTOpa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3yIbTaThl 00yUeHUS
[MK-1.1 WN-111K-1.1 (3HaeT npUMEHUTENBHO K 3HaeT NPUMEHUTEIBHO K Jluddepentup
o0acTv aBTOMaTU3aIuN o0acTv aBTOMAaTU3AIUN OBaHHBIH 3a9eT
TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX MPOIIECCOB
MPOLIECCOB U MPOU3BOJICTB: |U MPOU3BOJICTB: 1IENIU 1
[eTTU ¥ 331291 3a/1a41 TTPOBOIUMBIX
MaTeMaTHYECKOTO WCCIICIOBaHUI U pa3paboToK;
MOJICITHPOBAHUS OOBEKTOB M [METOIbI aHAIIN3A U
CUCTEM YTIPaBJICHHUS, 0000IICHHS OTEYECTBEHHOTO
METOJIbI U CPEICTBA 1 MEXTyHapOHOTO OTIBITA;
MaTeMaTHYECKOTO METO/IBI U CPEACTBA
MOJICIIMPOBAHUS; METOJbl  (TUIAHUPOBAHUS U
[POBEJCHHSI SKCIIEPUMEHTOB |[OpraHU3alIUN UCCIIE0BAaHUI
1 HaOJIIOICHM, 0000IIeHMS [ pa3pab0TOK; METO b
1 00paboTKH HHGOPMAITUH. [IPOBEJACHHUS YKCIICPUMEHTOB
1 HaOIIOIeHUI, 0000IEHNS U
00paboTku nHHOpMAITUU
IIK-1.1 MJ1-2I1K-1.1 |YMeeT BBIIOIHATH ACHCTBHS |Y MEET BBIIOIHATEL ACHCTBHS |3aIuTa
B 00J1aCTH MaTeMaTH4ECKOT0 (B 00JIACTH aBTOMATH3AIlMK  |lTa00paTOPHOI
MOJICTTHPOBAHHMS C 00JIaCTH  [TEXHOJIIOTUIECKUX MPOIIECCOB [pabOTHI
aBTOMAaTHU3aIlUU Y TIPOM3BOJICTB: IPUMEHSITh
TEXHOJIOTUYECKUX HOPMAaTUBHYIO
MPOLIECCOB U MPOU3BOJICTB: |IOKYMEHTALNIO; OOPMIIATH
MPUMEHSATh HOPMAaTUBHYIO  [pe3yJbTaThl HAYYHO-
JTOKYMEHTAIIHIO; 0()OPMIISITH [UCCIIC0OBATEIIBCKIX U
pe3yJIbTaThl UMUTAIIMOHHOT O |OIIBITHO-KOHCTPYKTOPCKUX
MOJICTTUPOBaHHS PaboT 1 paboT; MPUMEHSITH METOIbI
COCTaBJISTh OTYETHI; aHaJM3a Hay4YHO-
PUMEHSTH METO/IBI AaHATN3a [TEXHUYECKON HH(pOopManun
HAayYHO-TE€XHUYECKOUN U
CIpaBOYHOI HH(pOpMaLUH.
IIK-1.1 WN/I-311K-1.1 |BnageeT HaBbIKamMu Brnaneer HaBbIKaMu 3ammra
BBITTOJTHEHUS TPYIOBBIX BBITTOJTHEHUS TPYTOBBIX mabopaTopHO
neicTBHiA B 001acTH neicTBHiA B 001acTH paboTHI

MaTEeMaTHYECKOTO
MOJICTTHPOBAHUS B cdepe
aBTOMAaTHU3aIlUU
TEXHOJIOTUYECKUX
[POLIECCOB U IPOU3BOICTB:
cbopa, o6paboTKu, aHATHM3a
1 000011IeHNS TTePEI0BOTO
OTEYECTBEHHOTO U
MEXTyHApOIHOTO OTBITA,
pe3yIbTaToOB
PKCIIEPUMEHTOB H
HCCIICIOBAHUM;
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS TUITOBBIX

aBTOMAaTHU3aIIUU
TEXHOJIOTUYECKUX MIPOIIECCOB
Y TIPOM3BOJICTB: MTPOBEICHHUS
MapKETHHTOBBIX
MCCIIeIOBaHUN HAYYHO-
TEXHUYECKOW MH(POPMAIHH;
cbopa, 06paboTKH, aHAIIHU3A
0000IIIeHHS TIEPETOBOTO
OTEYECTBEHHOTO H
MEXTyHApOIHOTO OTBITA,
pe3yJIbTaTOB AKCIIEPUMEHTOB
1 UCCIICIOBaHUI; BHEIPECHUS
pE3yJIbTaTOB UCCIIEIOBAHUN




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00y4eHUs
00BEKTOB YIPABICHUS 1 pa3pabOTOK B COOTBETCTBHU
XUMHUYECKON TEXHOJIOTHH B |C YCTAaHOBJICHHBIMHU
cpeaax UMUTALUOHHOTO MOJIHOMOYHSIMH
MOJIETTUPOBAHMS.
3. O0beM U BUABI y4eOHOI padoThI
Pacnipenenenune
N Bcero [0 CEMECTPAM B Hacax
Bun yuebHol paboTh
4acoB Howmep cemectpa
6
1. IIpoBeaenue yueOHbIX 3aHATUH (BKJIIOYask IPOBEE- 63 63
HUE TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH) B hopme:
1.1. KonrakTHas ayauropHas paboTa, U3 HUX:
- nexuuu (JI) 27 27
- maboparopusie padoTsl (JIP) 18 18
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APYTUE 16 16
BHJIBI 3aHATHI cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesbHOM paboThl (KCP) 2 2
- KOHTpOJIbHAst paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 81 81
2. [IpomesxxyTouHas arrecTanus
DK3aMeH
Jnddepenmpoannsiii 3aueT 9 9
3auer
Kypcosoii mpoekt (KIT)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCITATIIHHBI 144 144
4. Conepxxanue IMCUUIIMHBI
Ob6bvem
OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
HanmMeHoBaHMe pa3/ienoB TUCIUIUIMHBI C KPATKUM SAHSTHIA O BHIAM B YacaX |3aHsTuil o BHIAM
coJiepKaHueM B yaCAX
a1 | gp | m3 CPC

6-i1 cemectp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

OO0111e cBeIeHUs] 0 MaTEMAaTHUYECKOM MOJICTUPOBAHNUHI

3 0

0

0

OO0111e cBeieHUs

MozenupoBaHue Kak METOJ TO3HAHUS OOBEKTOB,
MPOLIECCOB, IBJICHUNA. MOeNnb 1 OpUTrHHAJ, OTHOLICHHS
MexXly HUMU. ['oMoMopdu3M MoJieny U OpUruHaia.
OCHOBHBIE TTOJIOKEHHS TEOPUU TTOT00USI.
Knaccuduxkarmst mogeneii. OCHOBHBIE CBOHCTBA
MOJIeNeil: aeKBaTHOCTh, TPOCTOTA, BO3MOXKHOCTh
MoJTy4eHus: HoBoi nH(opmarmu 06 opuruxaie. Buast
MOJICTUPOBAHUS, IPUMEPHI MOJIENIEH CUCTEM.

OO0beKThl MoAenupoBanus. [[pUHIMITBI TOCTPOSHUS U
OCHOBHBIE TPEOOBaHMS K MOJIEIISIM IIPOLIECCOB U CHCTEM.
OO61mas cxeMa pa3pabOTKU MaTEMAaTUYECKIX MOJIENEH.
JTanbl MAaTEMaTUYECKOTO0 MOIETUPOBAHMSL.

dopmanu3zarys mporecca QyHKIIHOHUPOBAHUS CUCTEMBI.

ArperaTuBHas MOjiesib. DOPMEBI TIPeICTABICHUS
MaTEeMaTHIECKUX MOJCIICH.

Llenu 1 3a7a9n McClIeJOBAHUS MaTEMAaTHISCKUX
MoJielIed cucTeM. MeToIbl NCcCaea0BaHUS
MaTeMaTUYECKUX MOJIETIEH CUCTEM U MPOIECCOB.
MeTobl YIPOIEHUS MaTEeMaTUYECKUX MOJIETIEeH.

TexHu4eckue 1 IporpaMMHbIE CPEACTBA
MaTeMaTHYeCKOTO MOICTUPOBAHUS

TexHuueckue cpescTBa MaTEMaTHIECKOTO
MozenrpoBaHus. [{udpoBeie, aHAIOTOBBIE U THOPHIHBIE
OBM, ux xapakTepUCTUKH U BO3MOKHOCTH JJIs
MOJIETUPOBAHUS OOBEKTOB.

[IporpaMmMHBIE CpeCTBAa MATEMaTHYECKOTO
MOJIETUPOBaHUs 00bEeKTOB. MoaenpoBaHue
[MpOTrpaMMBbl, TAKEeTHI MpUKIaIHbIX Tporpamm (I1T1IT),
0a3bl JaHHBIX, OMOINOTEKH MOENIeH, Oa3bl
IeKJIapaTUBHBIX U MPOLEAYPHBIX 3HaHUl. [Iporpammsl
117151 aBTOMATU3UPOBAHHOTO MTOCTPOEHUS
MaTeMaTUYeCKUX MoJieiel 00BEKTOB. S3bIKH

MOICIIMPOBAaHUA HCIIPEPBIBHBIX U JUCKPCTHBIX 00BEKTOB.

[locTpoeHrE MaTEMaTUYECKUX MOJICIIEN XUMUKO-
TEXHOJIOTUYECKHUX MPOLIECCOB AHATUTU-YECKUM U
KOMOWHWUPOBAHHBIM METOIaMH

AHAJIUTUYECKUN METOJ

OCHOBHBIE MOJIOXKEHHS U 3TAITBl AHATUTHIECKOTO
MeTo/a: MOTy4YeHHE CTPYKTYPBl YpaBHEHUH CTaTUKU
W/WIM AMHAMUKY (aHAJIN3 U AEKOMITO3UIMS 00beKTa Ha
HIIEMEHTBI, IPUHATHE JOMYLICHHUH, BHIBOJ ypaBHEHUI
Oananca cyOCTaHIIUM JUIs SIEMEHTOB, (OPMYJINPOBKA
KPaeBBIX YCIIOBHI, KOMITO3HIIUS YPaBHEHHUI 3JIEMEHTOB);
[OTyYeHHE Ha JaOOPaTOPHBIX yCTAaHOBKAX
HKCTICPUMEHTAIBHBIX JaHHBIX; HACHTH()UKAINSA
apaMeTpoB MO/ieNH (IOCTAaHOBKA U PEIICHHE
HKCTpEMaJIbHOM 3a/1a4n); IPOBEpKa




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

anekBaTHOCTH MojenH. Cdepa mpuMeHEHHS
AHAIIUTUYECKUX MOJIEIIEH.

KoMOMHHUPOBaHHBINH METOJ

Copeprkanue U 3Tarnbl KOMOMHUPOBAHHOTO METO/1a
MOCTPOEHUST MOJIeTIEH: BEIBO/I ypaBHEHUH OanaHca
cyOcTaHu 00BEKTA, MOTyICHUE SKCTICPUMEHTATTBHBIX
TaHHBIX Ha JICWCTBYIOMIEM 00BEKTE; ITapaMeTpUIecKast
UACHTU(DUKALINS MOJIEIICH, peryJsipru3anus METOI0B
WACHTU(UKALIMN: TIPOBEPKA aIeKBATHOCTH MOJIEIIH.
Cdepa mpumMeHeHUST KOMOMHUPOBAHHBIX MOJICIICH.

MaTteMaTuyeckue MOJeNu CTPYKTYPbl IOTOKOB B
TEXHOJOTHUYECKUX armnaparax

12

54

[IpocThie MOJENN CTPYKTYPBI IOTOKOB

@OyHKINY pacnpeeieHns] BpeMEeH! peObIBaHUS
3JIEMEHTOB IOTOKA B anmnapare. Buasl Tunmossix MM
CTPYKTYpPBI IOTOKOB.

Mogaenb uaeanbHoro cMemenus. llepenarounas
(GYHKIMS MOAETH UJI€AIbHOTO CMELICHHMS.
OpnnomapaMerpuieckas aupdy3noHHas Moaens. Moaens
WJCAJIbHOTO BEITECHEHUS KAaK YaCTHBIN Citydaid

¢ Gy3nOHHON MOIETH.

[lepenaTounast pyHKIMS amnmapaTa KOJIOHHOTO THTIA C
HEOTPaHWYEHHBIM IO JJIMHE KaHAJIOM, OITUCHIBAEMOTO
G Gy3nOHHON MOJIETIBIO.

[lepenaTounas GpyHKUuMs anmapaTa KOJIOHHOTO TUIA C
OrpaHUYEHHBIMH 110 IJIMHE KaHaJaMU, ONKUChIBAEMOT0
i y3HOI MOJETBIO.

CoiicTBa 1udy3HOH MOJETH NP CTALMOHAPHOM
BBOJIC MHIMKATOPA B IPOU3BOJIBHOE CEUECHUE KaHAJIa.

KoMOMHMpOBaHHBIE MOJIENIN CTPYKTYPBI IOTOKOB
Sueeunast mogens. [locnenoBarenbHOE COEAMHEHUE 30H
NICAJIbHOI'O CMECHIICHUA U NACAJIBHOI'O BBITCCHCHUA OJIs1
citydas JuHeWHoro oobekra. [locnenoBarenbHoe
COEIMHEHHE 30H MJI€AbHOTO BBITECHEHUS JUIs CITydast
HEJIMHEWHOTO 00BEKTA.

Mogens anmaparta uaeaabHOrO0 CMEMIEHUS C 3aCTOMHOMN
30HOM.

[TapameTpuueckast HACHTUPUKAIUSA MOJENIEH CTPYKTYPbI
MOTOKOB

HauanbHble U LIEHTpaJbHbIE MOMEHTHI (DYHKIIUU
pacnpeaeneHusl BpeMeHH NpeObIBaHUS 2JIEMEHTOB
[OTOKA B armmapare.

CBs13b nepe1aToyHoi pyHKIMKM 1 MOMEHTOB (DYHKIIUT
pactpeeneHus] BpeMeHH MPeObIBaHMS 3JIEMEHTOB
[IOTOKA B arIapare.

BbIBOT BEIpaKEHUH 7151 BBIYUCIICHUS MOMEHTOB
GyHKIMM pacrpeiesieHust BpEMEHH MpeObIBaHUS




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

sTYeeIHON MoIemH, TUddy3HONH MOJIENN C
HEOTPAaHWYCHHBIM T10 IJTMHE KaHajioM U 1uddy3Hoi
MOJICITU C OTPaHUYEHHBIMHU TIO JITTHHE KaHAJaMH.
MeTo/1Ka pacueTa MOMEHTOB (DYHKIIMU pacipeaesieHus
BpEMEHH MTPEOBIBAHUS 10 AKCTIEPUMEHTATLHBIM KPUBBIM
OTKJTHKA.

MaTtemMaTuueckue MOASIN TUIIOBBIX IIpoueCcCoOB
XUMHUYECKON TEXHOJIOTHH

12

27

Mopenu CTpyKTypbl IOTOKOB C YY€TOM UCTOYHUKOB
BEILECTBA U TEIUIA.

MM npoTOYHOTrO anmnapara UAealbHOTO CMEIICHUS C
YIETOM MCTOYHHUKOB BEIIECTBA M TEILJIA.

MM 1pOTOYHOrO amnmapara uIeaibHOrO BBITECHEHUS C
Y4ETOM MCTOUYHHUKOB BEIIECTBA U TEILIA.
OpnnonapaMerpuueckas 1udPy3rnoHHast MOAETH C
Y4eTOM UCTOYHHKOB (CTOKOB) BEILIECTBA U TEIIA.
JIByxnapamerpuueckas 1udy3noHHast MOAEIb C
Y4E€TOM HCTOYHUKOB (CTOKOB) BEIIECTBA U TEILIA.

MM annapata uAeanbHOTO CMEUICHHS IEPUOIHYECKOTO
IeHCTBUS C yY€TOM UCTOYHUKOB BEIIECTBA U TeIlIa.
UacTHble ypaBHEHHS] MHHTEHCUBHOCTH MCTOYHUKOB
(CTOKOB) BelleCTBa W TEIUIA B MOTOKAX: XUMHUYCCKUC
pEeaKIm, Macco- 1 TeII000MEH.

Mogenu TEI000MEHHHKOB

MM TeII000MEHHUKOB THIIA «CMCIICHUC-CMCIIICHUC),
THIIA «BBITCCHCHHUC-CMCUICHHUC) U TUIIA «BBITCCHCHUC-
BBITCCHCHHEC).

MaTtemMaTuueckue MOACIN JTMHAMHKHU TCXHOJIOINYCCKUX
IIPOLCCCOB U aIlllapaTOB KaK 00BEKTOB peryjimpoBaHusd

[IpuBeneHne MaTeMaTHUECKUX MOJEIEH K BULY,
y10OHOMY JUIsl CHHTE3a CUCTEM aBTOMAaTH3WPOBAHHOTO
pPETYJINPOBaHUS.

MeTorKa aHATUTHYECKOTO TTOTYISHHUS
ITMHEapU30BaHHBIX MaTeMatrdeckux mozaenent TII kax
00BEKTOB PETryIUPOBAHUS.

[Tprmepsl MaTEMAaTUYECKUX MOJIEJIECH: CMECUTENS KakK
00bekTa perynupoBanus Konmentpanuu (pH); oobekra ¢
pEryJIMpOBaHUEM YPOBHS; 00BEKTOB, PA0OTAIOIINX MO
3aKOHaM COCTOSIHMSA I'a3a; XUMUYECKOI0 peakTopa
WICaTFHOTO CMENICHUS Kak 00BEKTa PeryIHpOBaAHHS
COCTaBa U TeMITEPaTyphI.

MMuTaIMOHHOE MOJICTUPOBAHUE OOBEKTOB U CUCTEM
yripaBieHus. Opranu3anusi 1 METOINKA
BBIYMCITUTEILHOTO SKCIEPUMEHTA.

HNTOI'O no 6-my cemecTpy

27

18

16

81

NTOI'O no aucuuiuinae

27

18

16

81




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0o (CeMI/IHapCKOFO) 3aHATUA

1 (BeiBog opMyIt CBSI3M HaYAJIBHBIX U LIEHTPAJIBHBIX MOMEHTOB (DYHKIIMH pacrpeaeeHIs] BpeMEH!
peObIBaHMS AJIEMEHTOB ITOTOKA B annapaTe BHICIIMX MOPsIKOB. PacueT MOMEHTOB
KOMOWHHPOBAHHBIX MOJIENIEH CTPYKTYPBI IOTOKOB IO UX MepeIaTOYHON QyHKIMN

2 |O06paboTKa SKCIIEpUMEHTAIIBHBIX KPUBBIX OTKIIMKA HA UMITYJIbCHOE BO3MYIICHUE MPH PELICHUN
3a7a4 CTPYKTYpPHOH U HapaMeTpU4YecKOi HICHTU(HUKAIIMN MOAETIeH CTPYKTYpPhl TOTOKOB

3 MaTteMaTHueCKOE ONHCAaHUE XUMUYECKOTO pCaKTopa nACajIbHOr0 CMCIICHUSA

Tematrka npuMepHBIX 1Ta0OPaTOPHBIX paboT

HanmeHoBaHue TeMbI J1a00paTOPHOIl padoThI

1 [MccnenoBanue TunoBslx MM CTpYKTYypbl IOTOKOB B TEXHOJIOIMYECKUX annaparax,
WACHTH(PUKALNS THAPOJMHAMUYECKON CTPYKTYPBI IOTOKOB B armapaTax THHOBEIMA MM

2 [MogenupoBaHUE CTATUYECKUX PEKUMOB TEINIOOOMEHHBIX alllapaToB U UX MapaMeTpuyecKas
uaeHTU(DUKAINS

3 |MopenupoBaHHe CTATUYECKUX PEKUMOB IIPOTOUYHOTO MOJUTPOIIMYECKOTO PEAKTOPA UAEATHHOTO
BBITECHEHUS, HCCIIeIOBAaHNE TEMIIEpaTypHBIX Mpoduieii B peaktope

5. Opranu3anoHHO-NeAaroru4ecKue ycaoBus

5.1. O0pa3oBaTe/bHbIC TEXHOJIOTHH, HCIIOJIb3YyeMble 1J1s1 GOPMUPOBAHUS
KOMITeTeH Ui

[IpoBeaeHME NEKIIMOHHBIX 3aHSITHIA M0 AUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM MeToj]ie 0OydeHus,
[pY KOTOPOM YydYalllMecs HE MacCHUBHBIE CIYIIATENH, 4 AKTUBHBIE YYACTHUKHU 3aHSITHSA, OTBEYAIOIIHE HA
BOIIPOCHI TIpenojaBareiid. Bompocsl mpenogaBatesis HaleleHbl Ha aKTUBH3AlHIO MPOLECCOB YCBOCHHUS
MaTepralia, a TAaKKE€ Ha pa3BUTHE JIOTMYECKOro MbliuieHus. [IpenonaBarens 3apaHee HaMedaeT CIHACOK
BOHpOCOB, CTI/IMy.HI/Ip}IIOHII/IX aCCOIMAaTUBHOC MBINIJICHUC U yCTaHOBJIeHI/Ie CB$I3€I>'I C paHee OCBOCHHBIM
MaTEPUAIIOM.

[IpakTHueckue 3aHATUS TPOBOJATCS HA OCHOBE peaju3alMi MeToja OOydYeHHUs JeHCTBUEM:
onpeeNsoTes mpobiaeMHbie 00s1acTh, GOpMHUPYIOTCs Tpynmbl. [Ipu mpoBeaeHNN MPaKTUYSCKUX 3aHATHH
[PECIEAYIOTCA CIEAYIOIINE LEeNU: IPUMEHEHNE 3HAHUN OTAENBHBIX AWCIUIUINH U KPEaTUBHBIX METO/OB
TUTSL peIieHust poOJIeM M NPHUSTHS PEIICHUH; 0TpadoTKa y 00yJaronuxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKIIMYHOCTHBIX KOMMYHUKAIMA U Pa3BUTHE JUACPCKUX KA4ECTB; 3aKPEIUICHHE OCHOB TEOPETHYECKUX
3HAHWH.

[IpoBenenne maboOpaTOPHBIX 3aHATHH OCHOBBIBAETCS HAa HMHTEPAKTHBHOM METOJE OOYy4YEHHs, MPH
KOTOPOM 00y4YaroIuecs: B3auMOJICHCTBYIOT HE TOJIBKO C MPErojiaBaresieM, HO U APYT ¢ apyrom. Ilpu atom
I[OMI/IHI/IpyeT AKTUBHOCTbH yqamnxca B Hpouecce 06yLICHI/I${. MCCTO npeno;:[aBaTen;I B I/IHTepaKTI/IBHBIX
BaHATHUSAX CBOJUTCS K HAMIPABJICHUIO JCSITEILHOCTH 00yUYalOIMUXCsl Ha IOCTH)KCHUE 1IeJIeH 3aHATHS.

[Ipu mpoBeneHnn y4eOHBIX 3aHATHUN UCIIOJIB3YIOTCSI MHTEPAKTUBHBIE JICKITUH, TPYTIIIOBBIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallMil 1 HMUTAHOHHBIX MOJIEIIEH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 ['ymepoB A. M. MaremaTiueckoe MOAEIUPOBAHUE XUMHUKO- 11
TEXHOJIOTMYECKUX MPOIECCOB : yueObHoe mocodue / A. M. ['ymepos. -
Cankr-IletepOypr [u ap.]: Jlans, 2014.

2 Kadapos B. B., I'tebos M. b. Maremarnueckoe MoIeTMpOBaHKE 2
OCHOBHBIX NPOLIECCOB XUMHUECKUX MPOU3BOJICTB : yueOHOE ocodue Ass
aKaJleMUYeCcKoro OakajgaBpuara. 2-¢ u3j., nepepad. u gom. Mocksa :
HOpaiit, 2019. 403 c. 25,19 yca. ney. 1.

2. lonmoHUTEIbHAS JTJUTEPATYpPa

2.1. YyeOHbIC U HAYYHbIC H3AHUS

1 ['ynersieB A.K. MATLAB 5.3. UMutaninoHHOE MOJIEIMPOBAHUE B CPEJIE 7
Windows : npaktuyeckoe nmocobue / A.K.I'ynprses. - CI16: KOPOHA
puHT, 2001.

2 Kadapos B. B. Ananus u cMHTE3 XUMHUKO-TEXHOJIOTHYECKUX CUCTEM : 17
yueOHuk 17151 By30B / B. B. Kadapos, B. II. Memankus. - Mocksa:
Xumust, 1991.

3 MaremMaTH4ecKoe MOJIETUPOBAHNE U ONITUMU3ALINS XUMHUKO- 15
TEXHOJIOTHYECKUX MPOIIECCOB : MPAKTHYECKOE PYKOBOJICTBO / B. A.
XomonHoB [u ap.]. - CI16: ITpodeccuona, 2003.

2.2. llepuoanyeckue u3gaHus

1 TeopeTnueckne OCHOBBI XUMUYECKOW TEXHOJIOTHH : KypHa / Poccuiickas 1
aKaaeMus HayK. OT)IeJ'IeHI/Ie XWUMHUH U HAYKHU O MUHEpaIax .— Mockna :
Hayka, 1967. — B By3ax: IIHUITY 1996-2015.

2.3. HOpMaTHBHO-TeXHI/l‘leCKI/le H3J1aHuA

He ucnons3zyercs

3. MeTonnquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO TUCHUIIIMHBI




1 Octpoickuit A. C. MoaenupoBaHue XMMHKO-TEXHOJIOTUYECKUX 50
MPOIIECCOB KaK 0OBEKTOB YIIPaBJICHUS : y4eOHO-NCCIIEI0BATEIbCKUI
MPaKTHKYM : yueOHO-MeToandeckoe nocooue / A. C. OctpoBckuid, A. I

LIymuxus. - [lepmp: U3n-so III'TY, 2008.

4. Y4eOHO-MeTOANYECKOE O0ecIieYeHHe CAaMOCTOSITEeIbHOM padoThl CTyIeHTa

1 Kacgapos B. B. Maremarnueckoe MoeTMpOBaHNE OCHOBHBIX ITPOIIECCOB 17
XUMHYECKUX MTPOU3BOJICTB : yaeOHOoe mocobue ais By3oB / B. B. Kadapos,

M. B. I'ne6os. - Mocksa: Berci. mk., 1991.

2 MarteMaTuyeckoe MOJEITUPOBAHNE U ONITUMU3ALUS XUMHUKO- 15
TEXHOJIOTHYECKHX MPOIIECCOB : MPAKTHIECKOE PYKOBOJICTBO / B. A.

Xomnomuos [u 1p.]. - CII6: IIpodeccnonan, 2003.

6.2. DiieKTpOHHAas1 y4eOHO-MeTOAuYeCcKasl JuTeparypa

HocTynHocTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bu smreparypst pa3paboTKu UH(OPMAIIOHHBIH pecypc R
aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)
JlonotauTenbHas (Camoiinos, H. A. Ilpumepst n https://e.lanbook.com/book/3|ceTs NHTEpHET;
nmuTeparypa 3amayu 1o Kypcy "MatemaTtuueckoe (7356 ABTOPU30BAHHBIM
MOJICTTUPOBAHNE XUMHKO- OCTyI
TEXHOJOTUYECKUX MPOIECCOB" :
yue6HOoe ocodue / H. A.
CamotiinoB. — 3-e u3j., ucmp. 1
non. — Cankt-IlerepOypr : Jlanb,
2013. — 176 c.
OcHoBHas ['ymepoB, A. M. Matemaruueckoe |https://e.lanbook.com/book/4|cets HTEpHET;
nuTeparypa MOJICTTUPOBAHNE XUMHKO- 1014 ABTOPHU30BAHHBIH
TEXHOJIOTHYECKHUX TPOLIECCOB : OCTYI
yaeOHOe ocobue / A. M. I'ymepos.
— 2-¢ u3m., nepepad. — CaHKT-
[lerepOypr : Jlans, 2014. — 176 c.

6.3. JInneH3noHHOEe U CBOOOIHO PACIPOCTPaHsieMOe MPOrPpaMMHOe odecriedeHue,
HCMO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeJIbHOIO Mpolecca Mo AUCHUuIInHe

Bun 110 Haunmenosanue 110
OnepalnoHHbIE CUCTEMbI Windows 10 (moamn. Azure Dev Tools for
Teaching)
OducHbIC TPUTOKEHHS. Adobe Acrobat Reader DC. GecrutatHoe
[10O mpocmotpa PDF

OducHBIC TIPUTOKESHHS.

Microsoft Office Professional 2007. nuir.
42661567

HpHKnaz[Hoe IMporpaMMHOC obecrieyeHue 06]].[61"0 Ha3Ha4YCHUA

MATLAB 7.9 + Simulink 7.4 Academic,
I[THUITY 2009 r.

[IpuknagHoe mporpaMMHoOe oOecrieueHre 00IIero Ha3HAUCHHUS

Scilab ( mum. CeCILL
https://www.scilab.org/)
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Buzx I[1O

Haumenosauue [10

Cpennl pa3paboTKH, TECTUPOBAHHS U OTIIAJIKH

MS Visual studio 2019 community
(Free)

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO

nmponecca nmo IMmCuuIinHe

HanMmenosanue

Ccpika Ha HHQOPMAIIMOHHBINA pecypc

Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO
MCCIIeI0BATEIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

http://lib.pstu.ru/

DIIeKTpOHHO-0MOMoTeueas cucrema Jlann

https://e.lanbook.com/

DIeKTPOHHO-O0nOMoTeuHas cucreMa IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn KoncynbsranTtllnroc

http://www.consultant.ru/

WHbopMaImoHHO-CITPaBOYHAS. CHCTEMa HOPMATHBHO-
TEeXHUYECKOHN TOKyMeHTanuu "TexaKcnepT: HOPMBI, TpaBuia,
CTaHIapTHI M 3aK0HOMaTeNbcTBa Poccnn”

https://Texakcnepr.caiit/

7. MarepuaibHO-TeXHHYECKOe o0ecnevyeHne 00pa3oBareibHOr0 nmpouecca mno

JTUCIUIIINHE

Bun 3anarui

HaumeHnoBanue H€O6XOI[I/IMOFO OCHOBHOI'O O6OPYI[OB3.HI/I$I
H TCXHUYICCKUX CPCIACTB o6yquH${

KonnuectBo equHui

JTaGopaTopHas [IpoexTop, SKpaH HACTCHHBIN; MapKEpHasl JTOCKa, 1
paboTa KOMIbIOTEpHBIE cTOJBI (10 mIT.), MIepcoHaIbHBIE
kommbioTepbl (10 mT.)
Jlexuust MynbpTHUMeIna KOMILIEKC (TIPOEKTOP, IKpaH, HOYTOYK), 1
JI0CKa, apThl, CTOJ MpernoaBaTens
[TpakTHueckoe MynbTUMeIna KOMIUIEKC (IIPOEKTOP, 3KpaH, HOYTOYK), 1
3aHATHE TI0CKa, MapThl, CTOJI IIPETNOAaBaTels

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIJIMHBI

|OHI/IcaH B OTACJIbBHOM JOKYMCHTC
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@oH/ OLEHOYHBIX CPEACTB UIA TPOBEICHUS NPOMEXKYTOUYHONH aTTeCTalluu
00y4JaromuXxcsl MO0 AUCIUIUIMHE SBJISETCS 4YacThio (HMPUIIOKEHHEM) K pabodel mporpamme
aucuurUInHbl. DOHJT OLIEHOYHBIX CPEACTB JJS TPOBEACHHUS MPOMEKYTOYHON AaTTeCTaIllH
oOy4arIuxcss MO JUCLUUIUIMHE pa3paboTaH B COOTBETCTBUUM € 0OmIeld dYacTbio (oHaa
OLEHOYHBIX  CPEACTB IS  TPOBEJCHUS  MNPOMEKYTOYHOH  aTTecTallii  OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBbl, KOTOpasi YCTaHABIMBAaeT CUCTEMY OLICHMBAHUS PE3yIbTAaTOB
MIPOMEXKYTOYHON aTTECTAllMd W KPUTEPHH BBICTABICHUS OLEHOK. DOHJ OIEHOYHBIX CPE/ICTB
IJIS1 IPOBEICHHSI TIPOMEKYTOYHOM aTTeCTallui 00YJaIONIMXCs IO TUCIUIUIMHE YCTaHABIUBACT
GopMBI U TPOLEAYPHI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W TPOMEXKYTOUHOH aTTeCTaluu
00y4Jaromuxcs mo AUCIUIUIHE.

1. O0beKTBI OLIeHMBAHUS M BUIAbI KOHTPOJIA

CoriacHo paboueii nmporpamme auctmminabl (PTII) ocBoenue ydeOHOro MaTtepuaia
JMCHUTUIMHBI 3aIUIAaHUPOBAHO B TEYCHHE OJHOrO cemecTpa (6-To cemecTpa yueOHOro IUIaHa).
[IpenycMoTpeHbl ayJUTOPHBIC JIEKIIMOHHBIE, TPAKTUYECKUE U JTA0OpaTOPHBIE 3aHATHUS, & TAKKE
camocCTosITeNbHAsE paboTa CTyAeHTOB. B paMkax ocBOeHHUs yuyeOHOTO0 MarepHualia JUCIUILTHHBI
(GhopMHUPYIOTCS KOMIIOHEHTBI KOMIIETCHIIMN 3Hamb, ymems, 61ademsv, ykazanuoie B PIIJI,
KOTOpPBI€ BBICTYMAIOT B KAYECTBE KOHTPOJHUPYEMBIX PE3YIbTATOB OOYUYEHUS IO JUCIUILINHE
(Tabmauma 1).

KoHTpoib ypOBHSI YCBOCHHBIX 3HAHUW, OCBOCHHBIX YMEHUU U TNPUOOPETECHHBIX
BIIQJICHUN OCYIIECTBIISIETCS B paMKax TEKYIIEro, pyOeKHOr0 M MPOMEKYTOUYHOTO KOHTPOJIS
IpU  U3YYCHHH TEOPETUYECKOTr0 MaTepHasia, BBIMOJHEHUH 3alaHuid Ha MPaKTUYECKUX
3aHATHSIX, CIade OTYETOB MO JabopaTopHbIM paboraM W aud. 3adeta. Buabl KOHTpOIsS
CBeJICHbI B TabuIy 1.

Tabnuna 1 — I[lepeyeHb KOHTPOIUPYEMBIX PE3YyIbTATOB OOYUEHHUS MO AUCIUILITUHE

Bua konTpoas
KonTposnpyembie pe3yaibTarbl 00y4eHust o Texymuii PyOGexunblii HTrorosslii
aucuuriuge (3YBei) C TO oiap | T/kp Aud. 3auét
YcBOCHHBIE 3HAHUSA
31. 3HaTh KIaccH(UKAIMIO MOJIENIeH CHCTEM H MPOIIECCOB, + + +
MX BBl M BUJIBI MOACIHPOBAHUS,
32. 3HaTh NPUHIUIBI 1 METOAOJIOTHIO (hYHKIIHOHAIBHOTO, + + +
UMHTAllMOHHOTO W MaTeMaTHYEeCKOTO MOJAEIHPOBAHUS
CHCTEM u MPOIIECCOB, METOMBI MIOCTPOCHHUS
MOJICIUPYIOMINX aITOPUTMOB,
33. 3HaTh METOJIbI MOCTPOCHMSI MATEMATHIECKIX MOJIETICH, + + +
UX YTPOIICHNUS, TEXHUYECKHE U IIPOTPaMMHBIE CPEICTBA
MOJICIIMPOBAHMS;
OcBoeHHbIE YMeHHUS
Y.l yMmers peasu3OBBIBATH  IPOCTHIE  AITOPHTMEI + + +
HMHUTAIMOHHOTO MOJICTUPOBAHHS;
Y.2 yMeTp UCTIONIB30BaTh OCHOBHBIE METOJBI MTOCTPOCHHS + + +
MaTeMaTHYeCKUX MOJIeNIell MpOLEeccOoB, CHCTEM, HX
9JIEMEHTOB M CHCTEM YIPaBJICHHUS;
¥Y.3 ymers paboraTh ¢ KakMM-TMOO M3 OCHOBHBIX THIIOB + + +
MIPOTPaMMHBIX CHCTEM, npeHa3HaYeHHbIX JUIst
MaTEeMaTHYECKOTr0 U IMUTAIIMOHHOTO MOJIEIIMPOBAaHNS;
IIpnoOpeTeHHbIE BJIAICHUSA

B.1 Bnanets HaBBIKaMU pabOTHI ¢ IPOrPAMMHOM CHCTEMOM + +
JUIsl MA@TEMaTHYECKOr0 M UMHTAIIMOHHOTO MOJICJIMPOBAHHMS

C — cobeceoosanue no meme;, TO — meopemuueckuti onpoc, OJIP — omuem no nabopamopmoi
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pabome; T/KP — pybescnoe mecmupoganue/koHmponvhas paboma;, TB — meopemuueckuii 80npoc;
113 — npaxmuueckoe 3a0anue.

WTOroBoil OLIEHKOW JOCTHKEHHS PE3YJIbTaTOB OOYYEHHS IO JUCIUIUIMHE SIBISETCS
NPOMEXYTOUYHAsE — aTrTecTalys B BujAe Au(. 3adera, NMPOBOAMMAs C YYETOM pe3yJbTaTOB
TEKYIIEro U pyOe:KHOTO KOHTPOJIS.

2. Buabl KOHTPOJIS, TUIOBbIe KOHTPOJbHBIE 3aJaHUs W IIKAJbl OIEeHUBAHUS
pe3yJbTaToB 00y4YeHUs

Texymuid KOHTPOJb YCIEBAEMOCTH HMMEET LENbl0 OO0ECHeYeHHEe MaKCHUMaJIbHON
3(pGEeKTUBHOCTH Yy4eOHOIrO Ipolecca, YIpaBlIeHHE MporeccoM (OPMUPOBAHUS 3aJaHHBIX
KOMIIETEHIMH O00y4aeMbIX, IIOBBIIIEHWE MOTHBAlMM K Yydebe M IperycMaTpuBaeT
OLICHUBAaHME XOJla OCBOCHMS IUCLMIUIMHBL. B coorBercTBuM ¢ IlosoxkenueM o mpoBeneHUn
TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M TPOMEXKYTOUHOM arrectauuud OOydaroIMuXcs IO
o0pa3oBaTeNbHBIM IpPOrpaMMaM BbICIIEro 0Opa3oBaHMsS — IporpaMMaM OakaiaBpHuaTa,
cnenuanurera u Mmarucrparypsl B IIHHIIY mpeagycmorpensl crnepyromue BUIAbI U
NEPUOJUYHOCTD TEKYILIETO KOHTPOJISL YCIIEBAEMOCTH 00YUarOINXCS:

- BXOJTHOW KOHTPOJIb, NMPOBEPKA UCXOJAHOTO YPOBHS MOJTOTOBIEHHOCTH 00y4aeMOro u
€ro COOTBETCTBUS MPEAbABIIEMbIM TPEOOBAHUAM I U3YUYEHUS TaHHOM JUCLUILINHBI;

- TEKYIIUIl KOHTPOJIb YCBOEHHUS MaTepuasa (YpOBHS OCBOCHHS KOMIIOHEHTA «3HATh
3aJJaHHBIX KOMIETEHIMI) Ha KaXJO0M TPYNIOBOM 3aHSATUM M KOHTPOJb MOCEUIaeMOCTHU
JIEKINOHHBIX 3aHATUMH;

- IPOMEKYTOUHBI U PYOEXKHBIH KOHTPOJIb OCBOEHUS OOy4aeMbIMU OTIEIbHBIX
KOMIIOHEHTOB <«B3HAaTh», «yMETb» 3aJaHHBIX KOMIETEHIMI MNyTeM KOMIBIOTEPHOTO WIH
OJJAHOYHOT'O TECTHUPOBAHMS, KOHTPOJBHBIX ONPOCOB, KOHTPOJIBHBIX PadOT (MHIAMBUAYAIbHBIX
JIOMAIITHUX 3a/IaHUI), 3alTUTHI OTYETOB TI0 JabopaTopHbIM paboTam, pedeparos, 3cce U T.1I.

PyOexxHbIil KOHTpOJIb MO IUCUUIUIMHE MPOBOAMUTCS HA CIEAYIOIIEeW Henesne mocie
MPOXOKJACHUS MOJYJIS JUCIUIUIMHBI, a TPOMEKYTOUHBIA — BO BpEMS KaXJA0ro KOHTPOJIbHOTO
MEpPOIPUATUS BHYTPU MOAYJIEH TUCHUIUIMHBL;

- ME)KCECCUOHHAsI aTTECTalMsl, E€AUHOBPEMEHHOE IIOJBEICHHE HWTOTOB TEKYIIECH
YCIIEBAEMOCTH HE MEHEE OJHOr0 pa3a B CEMECTp IO BCEM IUCLMIUIMHAM U KaKJI0TO
HaIpaBJICHUs TOATOTOBKH (CIELMATIBHOCTH ), Kypca, FPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUI.

2.1. Tekymuii KOHTPOJIbL YCBOEHHSI MaTepuaJjia

Texymuii KOHTpPOJIb YCBOGHHsI Matepuana B (opme cobecenoBaHus 170107
BBIOOPOYHOTO TEOPETUUYECKOTO OMPOca CTYJAECHTOB MPOBOAMTCS MO Kaxaou TeMe. Pe3ynbrarsl
1o 4-X 0a/uIbHOM ITKaJie OIICHUBAHMSI 3aHOCSTCSA B KHIDKKY IMpEIoaBaTelisi U YUYUTHIBAIOTCS B
BUJIE UHTETPAJIbHON OLEHKHU IPU MPOBEAECHUH POMEKYTOUHOU aTTECTALINH.

2.2. Py0e:xXHbIil KOHTPOJIb

PyOexxHbIii KOHTpPOJIb I  KOMIUICKCHOTO OIEHUBAaHUS YCBOCHHBIX 3HAHHIA,
OCBOCHHBIX YMEHHUI M NMPUOOPETCHHBIX BiajeHui (Tabmuia 1) mpoBogutcs B (hopMe 3alIuThI
1a00paTOpPHBIX PabOT M PYOCIKHBIX KOHTPOJIBHBIX PadOT (IMOCIEe U3YYCHHS KaKJIOTO MOTYJIS
y4eOHON TUCIIUTLIAHEI).

2.2.1. 3ammuTa J1abopaTOPHBIX padoT
Bcero 3ammanupoBano 3 mabopaTopHble paboThl. Tembl J1abopaTOpHBIX paboT
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npuseaensl B PIIJI. 3ammura maboparopHOoil paOOThl MPOBOAUTCS MHIMBUIYAJIBHO KaKJbIM
CTYJE€HTOM.

Tunosvie wkana u Kpumepuu oyeHku npugedenwvt 6 obwet uvacmu DOC
06pazoeamenbHOU NpoOSPamMMbl.

2.2.2. Py0OexxHasi KOHTPOJIbHAs padoTa

Cornacno PIIJI 3amnanupoBaHo Tpu pyOexHBIE KOHTPOJIbHBIE pPAaOOTHI MOCHE
OCBOCHHUS CTYACHTAMH y4eOHBIX MOJYJIEH NUCHUILIUHBI. KOHTpOJIbHas paboTa Mo MOIYIO 2
«MaremaTuyeckre MOJENIN CTPYKTYPbl IOTOKOB — OCHOBA JJIsI MOCTPOEHUSI MAaTEMaTHYECKUX
MoJIeTielt XUMUKO-TexHonornaeckux mporeccoB» (KP1), konTponsHas padora mo momyno 3
«MaremaTuyeckre MOJIETM THUIOBBIX MpOIeCCOB Xumuueckoil TtexHonorun» (KP2) wu
KOHTpOJbHast pabora mno wMoxaymo 4 «lIpeobpazoBaHne MaTeMaTHYECKHX MOJETIECH
(KP3).Hexotopbie TUIIOBBIE BOIPOCHI K KOHTPOJIBHBIM pa00TaM MPUBEECHBI HUXKE.

Tunoswie sonpocor KP1:

1. Mogens uneanbHoro cmemienus. [lepemarounas GyHKIHUS MOAENH HIEATHLHOTO
CMEIICHHUS.

2. Mopnens u1eaTbHOTO BRITECHEHUS KaK YaCTHBIN citydaid U y3nOHHON MOICITH.

3. Ilepemarounasi pyHKIUS anmnapara KOJOHHOTO THUIIa ¢ HEOTPAaHUYEHHBIM T10 JJIMHE
KaHaJioM, OUChIBaeMOro MU y3MoHHON MOJENbIO.

4. TllocnenoBaTenbHOE COECIUHEHUE 30H HACAIBHOTO CMELIEHUS M HICAIbHOIO
BBITECHEHHUS JIJISl CITydasi IMHEHHOTO O0BEKTa.

5. Cssa3p nepenaTouHoil PyHKIMM U MOMEHTOB (DYHKIIMH pacmpe/esieHus] BPEMEHU
NpeObIBaHUS HJIIEMEHTOB MTOTOKA B arapare.

Tunosvie sonpocwvt KP 2:

1. Maremarnueckasi MOJI€JIb IPOTOYHOTO alapara H1eajJbHOro CMEIIEHNS C Y4ETOM
MCTOYHUKOB BEILIECTBA U TEIUIA.

2. MaremaTuueckass MoJieJb NPOTOYHOTO amnmnapara HUACaTbHOIO BBITECHEHHS C
Y4€TOM MCTOYHUKOB BELIECTBA U TEILIA.

3. Opnomapamerpuueckast 1uddy3noHHas MOJIENTh C Y4ETOM HUCTOYHUKOB (CTOKOB)
BEIIECTBA U TETJIa.

4. JIByxmapametrpuueckas nud@y3roHHas MOJENb C Yy4€TOM HCTOYHUKOB (CTOKOB)
BEIIECTBA U TEILIA.

Tunosvie sonpocvr KP3:

1. Mogens cMecutens Kak 00beKTa peryaupoBanus KoHuenTpauu (pH).

2. Mogens 00bEKTa ¢ PETyIUPOBAHHEM YPOBHS.

3. Mogenps 00beKTa, padOTAIOIIETO 110 3aKOHAM COCTOSHUS Ta3a.

Tunosvie wixana u Kpumepuu oyeHKY pe3yibmamos pyoedcHol KOHmpOoabHOU pabomol
npusedenst 8 oowel yacmu POC obpazosamenbHOU NPOCPAMMBL.

2.3. [IpoMe:kyTOUHASA aTTECTALMSA (MUTOTOBBIH KOHTPOJIb)

Jlommyck K MPOMEKYTOYHON aTTECTAllMU OCYIIECTBIISIETCS 110 pe3yabTaTaM TEKYIIETo U
PYOEKHOTO KOHTpPOJIS. YCIOBUSIMH JOITyCKa ABJSIOTCS YCIEIIHAs clladya BCeX J1a0OpaTOPHBIX
paboT M TOJOXKUTENbHAS MHTETpalbHAs OIICHKA IO pe3yJbTaTaM TEKYIIET0 W pPyOeKHOTro
KOHTPOJIS.

2.3.1. llpouenypa mnpoMe:KyTOYHOH  aTTecTanuu  0e3  JOMOJHUTEIbHOIO
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aTTeCTAIIMOHHOIO UCTILITAHUSA
[IpomexyTouynass arrectauus npoBoautcs B Qopme aud. 3adeta. dud. 3ader mo
IVCHUTUTMHE OCHOBBIBACTCS HA PE3yJNbTaTaxX BBINOTHEHUS TPEABIIYIINX HHIUBUAYATBHBIX
3aJJaHui CTYJCHTA MO0 JaHHOW JAUCIUIUINHE.
Kpurepuu BbIBeJieHHS WTOTOBOW OIIGHKM 32 KOMIIOHEHTHI KOMIICTCHIUH TIpH
NPOBEICHUN MPOMEXYTOYHOH aTTecTalMy B BUAE AW(. 3aUeTa MPHUBEICHBI B OOMIeH YacTH
®OC o0pazoBaTenbHOU MPOTrPAMMBI.

2.3.2. llpoueaypa nNpoMeKyTOUHON aTTeCTAIIMHU C MPOBEJIEHHEM ATTECTALHOHHOTO
NCIBITAHUS

B oraenbHBIX chnydasx (Hampumep, B clilydae MepearTecTaldy JUCIUIUINHBI)
MIPOMEKYTOYHAS aTTeCTaIus B BUE u(. 3a4eTa 1Mo JUCIHUILIMHE MOXKET MTPOBOIUTHCS C
POBEJICHUEM aTTECTAllMOHHOTO HCHbITAaHUA 10 Owieram. buier comepxuT
teopernueckue Borpockl (TB) mis mpoBepKH YCBOCHHBIX 3HAHHM, MPAKTUYECKUE
3amanus (I13) nnst mpoBepKH OCBOCHHBIX YMEHUW W KoMriuiekcHble 3amaHus (K3) mos
KOHTPOJISI YPOBHS IPUOOPETEHHBIX BIIAJICHUN BCEX 3asBICHHBIX KOMIICTEHITUH.

buner ¢opmupyercs Takum o0pa3oM, YTOObI B HEro MOMNAIM BOMPOCHl H
MpaKkTUYECKUE 3aJaHusi, KOHTPOJHUPYIOIIME YPOBEHb CGHOPMHUPOBAHHOCTH  6CEX
3asIBJICHHBIX KOMIIETEHIUN.

2.3.2.1. TunoBble BONPOCHI M 3aAaHUs 1151 AU}, 3a4eTa Mo TUCHUIINHE

TunoBbie BONpOCHI JJI1 KOHTPOJISA YCBOEHHBIX 3HAHUM

1. Monens upeanbHoro cmemenus. Ilepenarounas (yHKUMS MOJAENU HIEATBHOTO
CMEIICHHUS.

2. Opgnonapametpuyeckas quddy3noHHAsS MOJIETb.

3. Mogens uneanbHoro BeiTecHeHus. [lepenarounas pyHKuust MOJENH.

4. KomOuHUpOBaHHBIE MOJIeTH. SlueeyHas MOJIEIb.

5. HavanbHble ¥ IEHTpaJibHble MOMEHTHl (YHKIMH pacCHpelesIeHUuss BpPEMEHH
npeObIBaHUS JIEMEHTOB MTOTOKA B armapare.

6. Cs3p mepenaToyHo (YHKIMU U MOMEHTOB (YHKIMU paclpelesieHHs] BpeMEHU
npeObIBaHUS JIIEMEHTOB MTOTOKA B arnapare.

TunoBble BONPOCHI M NMPAKTHYECKHE 3aJaHHUS JJISI KOHTPOJIS NPUOOPETEHHBIX
YMEHUi

1. BeIBOJ BBIpQKEHUH TSI BBIYUCIICHUSI MOMEHTOB (DYHKIIUU PACTIPEICIICHHUS] BPEMEHU
npeObIBaHUST MOJIETTH MI€ATbHOTO BHITECHEHUS.

2. BeiBo BhIpakeHUM ISl BBHIYMCICHHUS MOMEHTOB (DYHKITUU pacipeiesICHHs] BpEMEHU
peObIBaHUS TYCCUHON MOJICITH.

3. MaremaTrnueckasi MOJIEJIb CMECUTENISI KaK 00BEKTa PeryIupOBaHHUS.

4. MaremaTuieckas MoJiejb 00beKTa C peryJIMPOBAHUEM YPOBHS.

5. Maremarnueckass MOJCIb XHMHUYECKOTO peakTopa UIACATbHOTO CMEIICHUS:
JTUHeapu3aIys ypaBHEHUH MaTepUaIbHOTO OanaHca.

TunoBsble 3aganns AJ151 KOHTPOJIsI MPUOOPETEHHBIX BJIAJAeHHIH
1. OcymiecTBUTH TUHEAPU3ALUIO CI0KHON HETMHEWHOUN (DYyHKITUH.
2. CocTaBUTh ypaBHEHHSI MAaTE€pPHAIbHOTO W TEIUIOBOTO OaJlaHCOB 33JaHHOTO BHIA
peaKTopa € 3aJaHHOM MPOTEKAKOIIEH B HEM CIIOKHOM XMMUYECKON peaKIueu.
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2.3.2.2. lllkanbl OeHUBAHMS Pe3yJbTATOB 00yueHusi Ha Aud. 3ayere

OneHka pe3ynbTaToB 00y4YeHHsI 10 JUCHUIUIMHE B pOpMe YpOBHS C(HOPMUPOBAHHOCTHU
KOMIIOHEHTOB 3HAmMb, yMemb, 61a0emsb 3asBICHHBIX KOMIIETEHUUH NPOBOAMUTCS MO 4-X
OaJUIbHOM 1IKaJe OLEHUBAHMUS.

TunoBele mKana U KPUTEPUN OLIEHKU PE3yJIbTaTOB 00ydeHMs NpU chaude Aud. 3ayera
JUIsL KOMIIOHEHTOB 3Hamv, yMemdv U 6lademsv TpuBeleHbl B o6meit yactu DOC
00pa30BaTEeIbHON TPOrPAMMBI.

3. Kputepuu oneHuBaHusi YpPOBHSI C(POPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHII NI

3.1. Onenka ypoBHs c(popMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIM I

[Ipu omenke ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMI B paMKax BBIOOPOYHOIO
KOHTPOJIS IpH AU(. 3a4€Te CUUTACTCS, UTO NOIYVUEHHAS. OYEeHKA 34 KOMNOHEHM NpOo8epsemoli 8
ouneme KomnemeHyuu 060bwWaemcsa Ha coomeemcmayIouull KOMNOHEeHm 8cex KOMNnemenyul,
Gdopmupyemuvlx 8 pamxkax OAHHOU Y4eOHOU OUCYUNTUHDL.

OO6mmas oneHka ypoBHS C(HOPMHPOBAHHOCTH BCEX KOMIIETEHIMI MPOBOAMUTCA MyTEM
arperupoBaHusl OLIEHOK, MOJYYEHHBIX CTYACHTOM 32 KaXAbli KOMIIOHEHT (POpMHUpPYEMBIX
KOMIIETEHLMH, C Y4YeTOM pe3yJbTaTOB TEKYIIEro U pyOeKHOro KOHTPOJsL B BHUAE
MHTETPAJbHONW OLIEHKU MO 4-X OayuibHOM mikane. Bce pe3ynbTaThl KOHTPOJIS 3aHOCITCS B
OLICHOYHBIH JINCT U 3AIIOJHAIOTCS MPENOJAaBATENIEM 10 UTOraM IIPOMEKYTOYHOU aTTeCTALNH.

dopma OLIEHOYHOTO JIUCTAa M TpeOOBaHMS K €ro 3aloJHEHHIO NMPHUBEACHBI B OOIIEH
gactu @OC 06pazoBaTesIbHOM MPOrPAMMBI.

[Tpu ¢opmupoBaHUM UTOTOBOW OLIEHKH NMPOMEXYTOUHOH aTTecTaluu B BHUue IU.
3ayeTa MCMOJB3YIOTCS THUIOBBIE KpUTEpUH, TNpuBeneHHble B obmed wyactu DOC
00pa3oBaTeIbHON TPOTPAMMBI.



