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Y4eOHo-MeTOoANYECKUH KOMILIEKC THCHHILIHHBI «MOJIETUpOBaHUE CHCTEM U IIPOLECCOB)
pa3paboTaH Ha OCHOBAHHHU:

e eepabHOTO roCYAapCTBEHHOI0 00pa30BaTEeIbHOIO CTaHIapTa BHICIIEr0 0Opa3oBaHUs, yT-
BEPXKIEHHOTO TpuKazoM MunucrepctBa oOpazoBaHusi M Hayku Poccuiickoit ®enepanun
«12» mapra 2015 r. Homep npukaza 200 no HanpaiaeHuio noarotoBkd 15.03.04 «ABromarusa-
IS TEXHOJIOTUYECKUX MIPOLIECCOB U MPOM3BOCTBY (YPOBEHb DakanaBpuara);

e KoMIeTeHTHOCTHOM Mojenu BoinyckHuka OIIOIl mo wHampasnenuro moaroroBku 15.03.04
«ABTOMATH3aLUs TEXHOJOTUYECKUX IIPOLIECCOB U MIPOU3BOJCTBY, IPOPUIIO « ABTOMATU3AIHS XH-
MHUKO-TEXHOJIOTUYECKUX IIPOLIECCOB M MPOU3BOJCTB», YTBEPKAEHHOH «24» wmrons 2013r. (¢ us3-
MEHEHHSIMHU B cBsi3H ¢ nepexozom Ha ®I'OC BO);

e 0a30BOro yueOHOro 1iaHa o4Hoi (opMbl 0Oy4YeHHS 1O HarpaBJiIeHHIO moaroToBku 15.03.04
«ABTOMaTH3aLUs TEXHOJIOTUYECKUX IPOIIECCOB U MPOU3BOJICTBY, NPOPUIIO « ABTOMATU3AIMS XH-
MHKO-TEXHOJIOTHYECKHUX MIPOLIECCOB M MPOU3BOICTBY, YTBEPKAEHHOTO «28» ampens 2016 .

PaGouas nporpamma corJiacopaHa ¢ pabo4iMH IporpaMmamu JUCHMIUIMH Maremaruka , Dusmka,
Xumus, Teopernueckas Mexanuka, IlpuknanHas mexanuka, MatepuanoBenenue, TexHoIOrHUecKHe Mpo-
LeCChl aBTOMAaTH3MPOBAHHBIX MPOoU3BOACTB |, Opranuyeckas xuMus, O01as Xumuueckas TexHoorus, Teo-
peTH4YecKre OCHOBbI XMMHUYECKHX rpolieccoB, MeTo/1bl MOAEIMPOBAHUSI B UCCIICIOBAHUU U UIACHTH(H-
Kaluu OOBEKTOB YIpaBieHHs, VIHTerpupoBaHHbIE CHCTEMbI MPOECKTHPOBAHUS U YIIPABICHHS,
CASE-rexnonoruu, CucremMbl JIMCKPETHOTO YIPABJICHUS, YHACTBYIOUIMX B (JOPMUPOBAHHH KOMIIE-
TEHIUH COBMECTHO C JIJAHHOM JTUCIIUTIJIMHOM.
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1 O0mue nos1oKeHust

1.1 Heab yuyeOHOH AHCHHNIIHHBI

Ilenp u3ydeHus TUCUUIUIMHBI «MoJenupoBaHue CHUCTeM M TPOIECCOB» 10 Ha-
npasjeHuro noArotoBku 15.03.04 «ABTOMaTH3aLUsl TEXHOJIOTHYECKHX IPOIIECCOB M
NPOM3BOJACTB» — (OPMUPOBAHUE 3HAHUH OCHOB COBPEMEHHBIX METOJO0B (hyHKIIHO-
HAJIbHOT0, UMUTAIIAOHHOIO U MAaTEMAaTUYECKOT0 MOJEIUPOBAHUS TIPOU3BOICTBEHHBIX
MPOLIECCOB U CUCTEM Pa3JIMYHOIO HA3HAYEHHs], METOJIOB MOCTPOCHHS MOJEJel pas-
JIMYHBIX KJIACCOB M MX peajl3allii Ha KOMIIBIOTEPHON TEXHHUKE MOCPEICTBOM COBpe-
MEHHBIX IPUKJIAIHBIX POrPAMMHBIX CPEJICTB.

B npouecce u3y4yeHus naHHOW AMCUMIUIMHBI CTYJEHT PAaCLIMpSIET U yIiIy0Jser
ClIeyIOLMe KOMITETeHIIUU:

- CIOCOOHOCTBIO MCII0JIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JIEHMCTBYIOIIUE B
IPOIECCE M3rOTOBJIEHUS NPOLYKLUHUU TpeOyemMoro kKauecTBa, 3aIaHHOIO KOJIWYEeCTBA
IpY HAUMEHBIIUX 3aTpaTax obmecTBeHHOro Tpyaa (OIIK-1);

- CIIOCOOHOCTB y4acTBOBaThb B pPaboTax IO MOAETMPOBAHHUIO IPOIYKIIUH,
TEXHOJIOIMYECKUX IIPOLIECCOB, IMPOU3BOJACTB, CPEACTB M CHCTEM aBTOMAaTH3allHH,
KOHTpOJIA, IWAarHOCTHKH, HCIBITAHUW U YOpaBJIEHUS TMPOLIECCaMM, >XHU3HEHHBIM
LMKJIOM MPOAYKLMHM M €€ KayeCTBOM C MCIIOJIb30BAaHUEM COBPEMEHHBIX CpEJICTB
aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHMS, 10 pa3pabOTKe aJIrOPUTMHYECKOTO M
IIPOrPaMMHOI0 0OecrieyeHns: CpPeJACTB M CHCTeM aBTOMATH3allUd W YIpaBJIEeHHS
npoueccamu (I1TK-19).

1.2 3apaum y4eOHOMH JTHCHHNIHHBI

* H3y4YeHHe KJIacCU(UKALMKU MOJeNlell CUCTeM U MPOLECCOB, UX BUIOB M BHIOB
MOJICJIMPOBAHUS; IPUHIUIIOB U METOA0JIOTUH (HYHKIHMOHATBHOI0, HMHUTALHOHHOIO
MaTeMaTHYECKOr0 MOJIEIMPOBaHUs CHCTEM M IPOLECCOB, METOJOB IMOCTPOEHHS MO-
JEeIUPYIOLIUX aJITOPUTMOB; METO/I0B IIOCTPOSHHSI MAaTeMaTHYeCKHX MOJIeNel, UX yII-
POILEHHS, TEXHUYECKUX U IIPOTPaMMHBIX CPEJICTB MOJEITUPOBAHHS,

* (hopMHpOBAHHE YMEHHSl PEalM30BBIBATH MPOCThIE AJITOPUTMBI MMHTALMOH-
HOTO MOJIEIMPOBAHUS; MCIIOJIb30BaTh OCHOBHBIE METO/BI MOCTPOEHHMS MaTeMaThye-
CKUX MOJIeJIel IIPOLIECCOB, CUCTEM, WX 3JIEMEHTOB M CUCTEM YIIpaBJIeHHs; paboTaTh C
KaKUM-JINOO M3 OCHOBHBIX THUIIOB MPOTPAMMHBIX CUCTEM, NIPeJIHa3HAYEHHBIX /IS Ma-
TEMATUYECKOr0 ¥ UMUTALIMOHHOTO MOJETMPOBAHUS;

* popMHpPOBaAHHE HABBIKOB AJITOPUTMHU3ALMH U TIPOrPAMMHUPOBAHUS 3a]1a4 MO-
JeTupoBaHus U 00pabOTKU pe3ysIbTaTOB IKCIIEPUMEHTA IO OINpeIe/ICHUIO JMHAMHUYe-
CKUX XapaKTEPUCTUK KaHAJIOB «BXOJ — BBIXO/» OOBEKTOB YIpaBJIeHUs U TPUMEHEHHUS
IUIs 1esiell MOJIeTMPOBaHUsl JUHAMUKNA OOBEKTOB M aBTOMATUYECKUX CHUCTEM YIIpaB-
JIeHUsl CUCTeM KOMIbIOTepHOU MareMaTuku Tumna Matlab, MathCad u apyrux mpu-
KJIaJIHBIX TIPOTPamMM.

1.3 IIpeamMeToM OCBOCHHS AUCHHUIIHHBI SBJISIIOTCH CJeAYIOIHe 00beKThI:
— METO/bl MOJICIUPOBAHUS MTPOIECCOB U CUCTEM XMMHUYECKON TEeXHOJIOTUH;

— MOJIEJIY MPOLIECCOB U alapaToB XUMHUUECKON TEXHOJIOTUH;

— METOJMKHU MMapaMeTpUu3aluy Mojiesed THIPOIUHAMUKH.



1.4 Mecro y4eOHOM IMCUMILNIHHBI B CTPYKType 00pa3oBaTe/IbHOI mpo-
rpamMmMbl

JIucuuIuInHa OTHOCUTCA K BapuaTUBHOW 4yacTH brnoka 1 Jlucuumiunst (Momayin)
U saBisercsa obazamenvrou npu ocBoeHuu OIIOIT mo nanpasnenuro 15.03.04 «As-
TOMAaTH3alUsl TEXHOJOTUYECKUX MTPOLIECCOB U MPOU3BOACTBY, MPOPHUIIIO «ABTOMATH-
3alUsl XMMUKO-TEXHOJIOTUYECKHUX ITPOLIECCOB U MTPOU3BOICTBY.

B pPE3YJIbTAaTC HU3YHYCHUA AHUCHHUITIIMHBI O6yanOHlHﬁCH JOJIDKE€H OCBOUTH 4YaCTH
YKa3aHHBIX B ITYHKTC 1.1 xoMneTeHUUNA U ACMOHCTPHUPOBAThL CIEAYIOIIHUE PE3YJibTa-
TBI:

® 3HATH:

— KJaccupUKalMio MOJe/Iel CUCTEM U MPOLECCOB, MX BUABI U BHJLI MOJIEIIH-
pPOBaHMS;

— IPUHLUIBI U METOJIOJIOTUIO (PYHKLHMOHAIBHOTO, UMHUTAIIMOHHOIO ¥ Mare-
MaTHYECKOTO MOJIEITMPOBAHUSA CHCTEM U IPOLIECCOB, METOIBI MMOCTPOCHHUS
MOJICJTUPYIOLIUX aJITOPUTMOB;

— METO/bI IOCTPOEHUSI MAaTEMaTUYECKUX MOJeNel, UX YIPOIIeHHs, TeXHUYe-
CKH€ U ITPOrpaMMHbIe CPEACTBA MOJICTUPOBAHMS;

® yMeTh:

— peaJl30BbIBATH IIPOCThIE AJITOPUTMbI UMUTALIUOHHOIO MOJETUPOBAHHUS,

— MHCIOJB30BaTh OCHOBHBIE METOJbI MOCTPOCHHS MaTeMaTHUYECKUX MOJejei
IPOLIECCOB, CUCTEM, UX 3JIEMEHTOB U CUCTEM YTIPABJICHHUS;

— paboTaTh ¢ KaKMM-JIMOO U3 OCHOBHBIX TUIIOB IIPOrPAMMHBIX CHCTEM, Tpeji-
Ha3HAYEHHBIX JIJI1 MATEMATHYECKOTO U UMUTALlMOHHOTO MOICTTUPOBAHHUS,

® BJIaJIeTh:

— HaBbIKAMHU padOTHI C IMPOrpPaMMHOM CHCTEMOH JUIsi MaTeMaTH4YeCKOro M

UMUTALMOHHOTO MOJICIUPOBAHUSI.

B tabnuue 1.1 npuBeneHb! NpeAlIeCTBYIOUIME U MOCIEAYIONIME AUCIHILIMHBL
HarpaBJieHHble Ha (JOPMHUpPOBaHHE KOMIIETeHIIUM), 3asBI€HHBIX B MyHKTe 1.1.

Tabnmuua 1.1 — lucuuninusel, HanpaBlieHHble Ha OPMUPOBAHUE KOMITETEHIIUN

Iocaexywmue quc-
HUILUTHHBI (TPyNbI
JAUCLHILIHH)

IIpeamecTByromue
AHCHHMIIHHBI

Kox HaumMeHoBaHHEe KOMIIETEHIHH

IIpodeccuonabHble KOMIETEHIIUH

OIIK-1 CIIOCOOHOCTH  HCITOJIB30BaTh OCHOBHBIE |MaremaTtuka, @usnka, |OOIas XuMudeckas
3aKOHOMEPHOCTH, JIeHCcTBylomue B mpo- |Xumus. Teopernyeckas|rexHoaorus, (u3y-
1iecce U3roTOBJIEHUs MPOAYKUUH TpeOye- |MexaHuka, OpraHudde- |4aroTcs OJJHOBpeE-
MOr0 KauecTBa, 3aJaHHOTO KOJHMYECTBA |CKas XHUMHs, TeopeTH- [MEHHO)

IpU HAMMEHBIUIMX 3aTparax OOIIECTBEH- |4€CKHUE OCHOBBI XUMH-
HOTO TpyJa YEeCKHUX MPOLIECCOB,
dusuueckas XUMHs,
[IpuknangHas MexaHHUKa,
MarepuanoBeieHue




Maremaruka

QOusuka

Xumus

Teoperuueckas mexa-
HUKa

[Ipukiagnas Mmexanuka
TexHonoruueckue
IIPOLIECCHI AaBTOMATU3H-
POBAHHBIX NPOU3-
BOJCTB 1
Opranuyeckas XUMUs
OO6mmas xumMuyeckast
TEXHOJIOTHS
TeopeTnueckue ocHO-
BBl XUMHUYECKHUX IIPO-
I[ECCOB

[1K-19

CHOCOOHOCTH y4acTBOBaTh B paboTax Io
MO/IeJTUPOBAHHUIO MPOIYKIIHH,
TEXHOJIOTHYECKUX MPOIIECCOB,
OPOU3BOACTB,  CPEACTB U CHCTEM

aBTOMaTH3allMU, KOHTPOJIS, THArHOCTHKH,
UCMBITAHUHA M yIpPaBJIECHUS IPOIECCaMH,
KM3HEHHBIM LHUKJIOM MpPOJAYKIHH H €€
Ka4eCTBOM c UCII0JIb30BaHUEM
COBPEMEHHBIX CpPEICTB
aBTOMATH3UPOBAHHOI'O TPOEKTHPOBAHHUS,
N0 pa3paboTKe alrOpUTMHYECKOrOo H
IPOrpaMMHOI0 OOECIIEYEeHUsI CpeICTB H
CHCTEM aBTOMATH3allMK M YIpaBICHHS
npoleccaMmu

Metoasl MopaenupoBa-
HHSI B MCCJICZIOBAaHUH U
ureHTUuUKau  00B-
€KTOB yIpaBJICHHUS,

WuTerpupoBaHHbIe
CHUCTEMBI IIPOEKTHU-
POBaHUS U yIpaBJie-
Hust, CASE-
TexHoynoruu, Cucre-
MBI TUCKPETHOTO
yIpaBJICHHUS

2 TpeGoBaHus K pe3y/ibTaTaM OCBOCHHUS Y4eOHOMH IHCHHIIHHBI

VYuebHast aucuuIuiMHa oOecrnieyrBaeT (GOPMUPOBAHHWE YACTH KOMIIETEHIIHIA
OIIK-10, TTK-19.

2.1 JucuuniuHapHasi kapra komnerenuuu OIIK-1

Kox DopmMyIHPOBKA KOMIIETEHIHH
CHIOCOOHOCTH UCIIOIB30BATh OCHOBHBIE 3aKOHOMEPHOCTH, JIEHCTBYIOIINE B
OIIK-1 MPOIIECCE U3TOTORJICHHS MPOAYKIIUUA TpeOyeMOTo Ka4ecTBa, 3aJ1aHHOTO KOJIH-
YecTBa IPU HAaUMEHBIIHNX 3aTpaTax 00IECTBEHHOTO Tpyaa
Kon @®opMyTHPOBKA JTHCIHUIIHHAPHOI YaCTH KOMIETEeHIHH
OIIK-1.51.B.01 CIOCOOHOCThH UCIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIHU-
TUTHH B IPO(ECCHOHAIBHOMN /1€ TEIbHOCTH, IPUMEHSATh METO/IbI MaTeMaTH4e-
CKOT'0 aHaJIM3a U MOJICIIUPOBAHMS




Tpeﬁosamm K KOMIIOHEHTHOMY COCTaBY YaCTH KOMINETEHUHH

IlepeyeHb KOMIOHEHTOB

Buawbi yueonoit

CpencrBa oneHkH

padoThI
B pe3ynbrare 0CBOCHUSI KOMIIETEHIIMH CTYIEHT Jlexyuu. Konmponvheie sonpo-
3Haet: Camocmosamenvnas | col 015 mexywezo u

- KIacCH(QHKALHMIO MOJeNel CHCTeM H IpOoIec-
COB, MX BHU/IbI ¥ BHJIBI MOJICJTHPOBAHHSI;

- TPUHLHMIBI U METOJIOJIOTHIO (DYHKIMOHAIBHOTO,
HUMHUTAIlMOHHOTO ¥ MaTeMaTHYECKOTO MOJIEIHpOBa-
HHS CHCTEM H IIPOIECCOB, METOJBI ITOCTPOEHHS
MOJIETTUPYIOLIHX aJITOPUTMOB

paboma cmyoenmos
no u3y4eHuro meo-
pemuyeckoeo mame-
puana

NPOMEIAHCYMOYHO20
Koumpons. Bonpocwi k
IK3AMEHY

Ymeer:

- peaJu30BBIBaTh MIPOCTHIE AJTOPUTMBI HMUTAIIM-
OHHOT'O MOJIETTMPOBAHHSI;

- paboTaTth ¢ KakUM-THOO M3 OCHOBHBLIX THIIOB
IPOrpaMMHBIX CHCTEM, MpeIHa3HAUCHHBIX Ul Ma-
TEMATUYECKOI0 ¥ UMHTAIHOHHOTO MO/ICIUPOBAHHUS

IIpakmuyeckue 3a-
HAMUAL.
Jlabopamopnuie pa-
bomepL.
Camocmosmenvras
paboma cmyoenmos
(noozomoska k nek-
Yusam, npakmude-
CKUM 3AHAMUSM, 1a-
bopamophbim pabo-
mam)

Tunogvie 3a0anus k
NPAKMU4eCKUM 3aHs-
muam u aabopamop-
HbIM pabomam, 6onpo-
Cbl K IK3AMEHY

Buaaneer:
- HaBbIKaMM pabOThl ¢ MPOTPAMMHOM CHCTEMOM
JUI. MaTEMATHYECKOI0 U UMHUTALIMOHHOTO MOJIEIIH-
pOBaHUsA

JlabopamopHnuie pa-
oomui;
CamocmosmenvHas
paboma no noozo-

MOBKE K IK3AMEHY

Tunoevie 3a0anus k
nabopamopHuim pabo-
mam, 60Npockl K IK3a-
MeHy

2.2 lucuunianHapHas kapra komnerenunu ITK-19

Kon

DopmMy/IHPOBKA KOMIIETEHIIHA

IIK-19

CIIOCOOHOCTh  y4acTBOBaTh B pab0oTax MO MOJENMPOBAHMIO IIPOMYKIIHH,
TEXHOJIOTHYECKMX  IPOIIECCOB,  IIPOM3BOJCTB, CPEACTB M  CHCTEM
aBTOMATH3allM¥, KOHTPOJS, JHAarHOCTHKH, HCIBITAHHA ©  yIpaBJIeHHUS
IporeccaMu, JKH3HEHHBIM IMKJIOM TIPOAYKIMA H €€ KauecTBOM C
UCIIOJIb30BaHHEM COBPEMEHHBIX Cpe/CTB aBTOMATHU3UPOBAHHOTO
NPOCKTUPOBAHMS, IO pa3paboTKe aIrOPUTMHYECKOTO M IPOrPaMMHOrO
obecreyeHus CpeJICTB M CHCTEM aBTOMATH3AIlWK M YIIPABJIEHHs [IPOIIECCAMH

Kox
IIK-19. 51.B.01

®opmyIHPOBKA JHCHHILIHHAPHOM YaCTH KOMIIETEHIIHH
CIIOCOOHOCTH Y4acTBOBATh B pa3pabOTKe MaTeMaTHUECKHX MOJIENEH poLec-
COB M IIPOU3BOJICTBEHHBIX 00HEKTOB
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TpeﬁoBaHnﬂ K KOMIIOHEHTHOMY COCTaBY YaCTH KOMNETECHIHH

Ilepeyenb KoMoHeHToOB

Buab! yueonoii

CpencrBa onenkun

padoTsl
B pesyinbTate 0CBOCHHS KOMIIETEHIMY CTY I€HT Jlekyuu. Konmponvhuie 6onpo-
3Haer: Camocmosmenvnan | cot Ons mexywezo u

- MCTOABI IIOCTPOCHHUSI MaTEMaATHYECKUX MOJe-
neﬁ, HUX YOPOILICHUS, TEXHUYECKUE U I[IporpaMMHBIE
CpeaCTBa MOACIIMPOBAHMUS

paboma cmyoenmog
no U3y4eHuIo meo-
pemuyecko2o mame-
puana.

NPOMEICYMOUHO20
Kowmpons. Bonpocwr k
9K3aAMeHy

Ymeer:

- HCIIOJIB30BaTh OCHOBHBIE METOJBI ITOCTPOCHHUS
MaTeMaTHYECKHX MOJIENIEH MPOIECCOB, CUCTEM, HX
3JIEMEHTOB

IIpakmuueckue 3a-
HAMUSL.
JlabopamopHvie pa-
bomoL.
Camocmosmenvnas
paboma cmyodenmog
(noozomoska k nex-
YUsM, npakmuye-
CKUM 3aHAMUAM, 1Q-

Tunogvie 3a0anus k
NPaKmuyeckum 3aus-
musam u a1abopamop-
HbIM pabomanm,
3a0anue K pacuémuo-
epaguyeckou pabome
U UHOUBUOYANIbHOE 34-
oaHue, 6ONPOCHL U
npakmu4eckue 3a0aHus

bopamopreim pabo- |k sxzameny.
mamy)
Baapeer: Jlabopamopnuie pa- | Tunoswie 3a0anus k

- HaBbIKaMM pabOTBHI C MPOrPaMMHONH CHCTEMOIi
JUIL MaTeMaTHYECKOTr0 U UMHTAIIMOHHOTO MOJIEIHU-
POBaHUS

bomol; camocmosi-
menvHas paboma no
no020moeskKe K 3K3a-
MeHy

nabopamoprvim pabo-
mam, 60npocwl K IK3a-
MeHy.




3 CtpykTypa yueOHOH IHCUHIIHHBI 10 BUAaM U opmam y4yeOHO#H padoThI

OObeM AUCHMITIMHBI B 3a4eTHBIX eauHulax cocrtabisgerT 4 3E. KonuuecTtBo
4acoB, BBIJECJICHHBIX HAa KOHTAKTHYIO pa0oTy oOyuaroluxcs ¢ mpernojaBaresneM (Io
BUJAM y4eOHBIX 3aHSITUI) U Ha CaMOCTOSITENIbHYIO padoTy o0ydaroluxcs yKa3aHo B
tabnwmie 3.1.

Tabnuna 3.1 — O0BEM 1 BBl yueOHOU pabOThI

e Bujbl yueoHoi padoTsi Loynymucocts, 9
LI 10 ceMecTpaM | Bcero
/ 2 3 4 3
1 |AyautopHas (KOHTaKTHasi pabora) 52 52

-B TOM YHCJIE B MHTEPAKTHUBHOHN (opme
- nexruu (JI) 18 18
-B TOM YHCJIe B HHTEPAKTUBHOH popme
- npaktuyeckue 3ansarus (113) 16 16
-B TOM YHCJIE B HHTEPAKTHBHOM (hopme
- maboparopHblie paboTsl (JIP) 18 18
-B TOM YHCJIE B UHTEPaKTHBHOH hopme
2 |Kontpoab camocTosaTeabHOoil padotsl (KCP) 2 2
3 |CamocrositeibHasi padora cryaeHToB (CPC) 54 54
- U3y4YEHHE TEOPETUYECKOI0 MaTepuasa 9 9
- IOJITOTOBKA K KOHTPOJIbHBIM paboTaM 10 10
- MOATOTOBKA K ayJMTOPHBIM 3aHATHSM (JICKIUSM, IIpaKTHYe- 17 17
CKHM, J1a00OpaTOPHBIM) ‘
- IOJATOTOBKA OTYETOB 110 JaO0OpaTOpHBIM paboTaM (IpaKTHye- 18 8
CKHUM 3aHSTUSIM)
4 |HUrToroBblii KOHTPOJIb (IIPOMEKYTOYHAS aTTecTalus 00y- 36 36
YAKIIHXCS) M0 AUCHHUILIHHE: IK3AMEH
5 |TpyaoémkocTh JMCHHILIMHBI, BCEr0:
B 4acax (4) 144 144

B 32a4éTHBIX equHunax (3E) 4 4




4.1 Moay/ibHbIH TeMaTHYeCKHH NJI1aH

9

4 Coaepxxanue y4eOHOH AUCHHIIIIHHbI

Ta6nuua 4.1 — TemaTHuecKuit MjaH Mo MOYJISIM y4eOHONU JUCLUIUIMHEI

KonnuecTBO 4acoB U BH/IbI 3aHATHH (OuHast hopma

o0OyueHus)
Henep | Houep Howmep Te- Tpynoém-
yueOHO- | pa3zeina p ayuTopHas pabora .| camo- e
Foda |EHERGES MBI JUCITH- WTOTOBBIA| KOCTb,
TUUTMHBI KCP | konTpOIBL q/3E
Iyist | JIAHBI scero | 1 | 3 | TP TeJIbHas
pabora
1 2 3 4 5 6 7 8 9 10 11
i 1 1 1 1
2 1 1 1
1 3 1 1 1
2 4 1 1 1
HToro mo Mmoay.o: 4 4 0,5 4,5/0,1
5 8 2 | 4 2 12 20
5 3 6 8 2 | 4 2 12 20
7 8 2 | 4 2 12 20
Hroro mo moxymo: | 24 6 | 12 6 0,5 36 60,5/1,7
4 8 12 2 | 4 6 9 22
3 9 8 2 6 9 18
HToro nmo Mmoay.Jio: 20 4 4 12 0,5 18 38,5/1,1
5 10 3 3 3
4 11 1 1 1
HToro nmo Mmoay.iio: 4 4 0,5 45/0,1
T i s 5
Bcero:| 52 18 | 16 | 18 2 36 54 144/ 4
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4.2 Copnep:xaHue pa3aejioB U TeM Y4eOHOH HUCHHIINHBI

Mopayasb 1. O0uue cBeieHUs1 0 MOeJTHPOBAHUH

Paznen 1. O6mue cBeeHHsI 0 MATEMATHYECKOM MOIeTHPOBAHUHU

JI-24

Tema 1. O0mue cBeneHUs

MogenupoBaHue Kak METOJ| IIO3HAHUS OOBEKTOB, IPOIECCOB, ABJICHUNA. Moens U OpUrHHAl,
OTHOUIEHUS MeXJ1y HUMHU. ['omomopdusm mozxenu u opuruHaia. OCHOBHBIE MOJIOKEHUS TEOPHH
nonobust. Knaccuduxanus moaeneit. OCHOBHBIE CBOICTBA MOJENEH: aJleKBaTHOCTD, POCTOTA, BO3-
MOXHOCTb IOJIly4eHHs] HOBOM HMH(pOpMmanuun o6 opuruHaie. Buasl MoJIenupoBaHus, IPUMEPHI MO-
JIeJIeH CUCTEM.

OO0BexThl MOAenMpoBaHHs. [IpUHIMIBI MOCTPOEHUS M OCHOBHBIE TPeOOBAHUS K MOJICIIAM
nporeccoB U cucrteM. O0mas cxema pazpabOTKH MaTeMaTHYECKUX MOJeJIel. DTarbl MaTeMaTuye-
ckoro mozenupoBanusa. Popmanu3anus npouecca (pyHKIMOHHPOBAHHS CHCTEMBI. ArperaTHBHas
MoJienb. DOpMBI IIPEICTAaBIECHUSI MAaTEMaTHUECKUX MOJIEIIEH.

[lenn u 3amaum MCClIeOBAaHUS MaTeMaTHYeCKHX Mozenei cucteM. MeToabl HCClieIoBaHUS
MaTeMaTH4YECKHX MOJIENIEH CUCTEM U ITPOLeccOB. METOIbI YIIPOIIEHHUS MAaTEMAaTHYECKHX MOICIIEH.

Tema 2. TexHu4eckue U NpOrpaMMHBIE CPEICTBA MATEMATHYECKOTO MOICTHPOBAHUS

Texnuveckue cpencTsa MareMaTudeckoro MozenupoBanus. LludpoBeie, aHagorosbie U rud-
punHble DBM, uX XapakKTepUCTUKH U BO3MOXHOCTH JIJISl MOJIETHPOBAHUS OOBEKTOB.

[IporpammuBbIe cpeicTBa MaTeMaTHYeCKOro MOJIEIMpPOBaHUsT 00BEKTOB. MojaenupoBaHue
porpaMMsbl, makeTsl npukia Hex nporpamm (ITI1IT), 6a3el nanHBIX, OMOIHOTEKH MOzeNeH, Oa3bl
JeKJIapaTUBHBIX U IIPOLEAYPHBIX 3HaHUH. [IporpamMmbl 11 aBTOMAaTH3UPOBAHHOTO OCTPOCHUS Ma-
TEMaTHYECKHX MOJENeH 00BEKTOB. SI3bIKM MOJENTUPOBaHMS HENPEPHIBHBIX M JAUCKPETHBIX 00BEK-
TOB.

Paznen 2. IlocTpoeHnne MaTeMaTHYeCKHX MoJejell XHMHKO-TEXHOIOIHYECKHX TMpoLec-
COB AHAJHTHYECKHM H KOMOMHHPOBAHHBIM METOJAMH

JI-24

Tema 3. AHATUTHYECKUI METO/T

OCHOBHBIE TIOJIOKEHHS U ATAIlbl AHATUTUYECKOTO METO/1a: MOJIyY€HHE CTPYKTYpPhI YpaBHEHUH
CTAQTUKU W/WJIM JUHAMHKH (QHAJIU3 U JIEKOMIIO3UIHS 00BEKTa Ha 3JIEMEHTHI, IPUHATHE JIOMYIIECHHIH,
BBIBOJI ypaBHEHUH OanaHca cyOCTaHIIMM JUIS 3JIEMEHTOB, GOPMYITHPOBKA KPAEBBIX YCIOBH, KOM-
NO3MIIMS ypPaBHEHUI 3JIEMEHTOB); IOJIYYEHHE Ha JIaDOPAaTOPHBIX YCTAaHOBKAX 3KCIIEPUMEHTAIbHBIX
JTAHHBIX; UICHTU(DUKALUS TapaMETPOB MO/ (IOCTAaHOBKA M pEIIEHUE SKCTPEMATIbHOM 3a/1aun);
npoBepKa aaekBaTHOCTH Mozenu. Cdepa NMpUMEHEHUS AaHATUTUYECKUX MOJEIIEH.

Tema 4. KomOMHUPOBaHHBIH METO]1

ConeprxaHnue M 3Tarbl KOMOMHUPOBAHHOIO METO/a OCTPOCHHS MOJICNIEH: BBIBOJI ypaBHEHUH
Oananca cyOcTaHIMKM 00BbEKTa, MOTyYeHHE HKCIIEPUMEHTAIbHBIX JaHHBIX HA JIEUCTBYIOIIEM 00BEK-
Te; MmapameTpudecKas WICHTH(GUKALUSI MoAeed, peryaspu3anys MeTOJ0B MACHTH(UKAIMU: Tpo-
BepKa aJiekBaTHOCTH Mozenu. Cdepa MpuMeHEeHNs: KOMOMHUPOBAHHBIX MOJEJIEH.

Moayab 2. MaTtemaTHYecKHe MOJe/H CTPYKTYPbl NOTOKOB — OCHOBa /UIA
NOCTPOEHHsI MATEMATHYECKHX Mo/le/Iell XHMHKO-TeXHOJIOrH4eCKHX NMPoIeccoB

Pasnen 3. MaremaTnueckue MOJe/IH CTPYKTYPhI IOTOKOB B TEXHOJOIHYECKHX anmnapa-
Tax

JI-64,113-12 4, JIP — 6 4, CPC - 36 4.

Tema 5. IlpocThie MOIENN CTPYKTYPHI IIOTOKOB

DyHKIMHU pacipe/ie/ieHns BpeMeHH 11peObIBaHus 3JEMEHTOB IIOTOKA B anmapate. Bujiel Turmo-
BBIX MM CTpyKTYypbl IOTOKOB.

Mozens uaeansHoro cMeteHus. [lepenarodnas yHKIMS MOAETH HACATBHOTO CMEIIEHHUS.
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Onnonapamerpuyeckas 1uddy3nonHas Moiens. Moenb uaealbHOT0 BRITECHEHHUS KaK 4acT-
HbIH ciydait uddy3uonHo# Moenu.

Ilepenaroynas ¢yHKIHs anmnapara KOJOHHOTO THIIA C HEOTPAaHHYEHHBIM 110 JUIMHE KaHAJIOM,
OMHUCKHIBaeMOTro U} Py3nOHHON MOJIETBIO.

[lepenarounas (pyHKIHUS anmapara KOJOHHOTO THIA C OTPaHUYEHHBIMHM T10 JUIMHE KaHaJlaMH,
ONMHUCHIBAEMOTO UG (DY3HONU MOJIENBIO.

CaoiictBa muddy3HOH MoJeny Mpu CTallMOHAPHOM BBOJE MHAMKATOpPA B MPOM3BOJBHOE Ce-
YeHHe KaHala.

Tema 6. KoMOMHMPOBAHHBIE MOJIENIU CTPYKTY Pbl IOTOKOB

Sueeynas mozeinb. [TocnenoBarenbHOe COEIMHEHNE 30H HICATBHOTO CMEIICHUS U UICATbHOTO
BBITECHEHUS VIS Cilydast JIMHeiHoro oObekra. [locnenoBarebHOe COeTMHEHNE 30H HJICATBHOIO BbI-
TECHEHHMsI JUIs ClTydasi HeTMHEHHOro oObekTa.

Moiens annapata UAealbHOTO CMEUIEHHS C 3aCTONHOM 30HOM.

Tema 7. Ilapamerpuueckast uaAeHTU(DUKALUS MOJIENCH CTPYKTYPhI IOTOKOB

HauanpHble ¥ 1leHTpalbHbIE MOMEHTHI (YHKIIMH pacrpe/ie/ieHHs] BpeMEHH peObIBaHUs 3JIe-
MEHTOB IOTOKA B anmapare.

CBs13b nepe1aTOYHON (PYHKIMH ¥ MOMEHTOB ()YHKIIMU paclipe/ieIeHUss BpeMEHH TpeObIBaHUS
3JIEMEHTOB TIOTOKA B arnapare.

BeiBox BBIpaXKEHUH /ISl BBIYUCICHUS MOMEHTOB (DYHKLIMHU pacIpee/ieHUus] BpeMeHH MpeObl-
BaHUS S4eeuHOU MojeiH, 1u(dy3HOH MOJETH ¢ HEOrPAHUYEHHBIM 10 JUIMHE KaHaioM H auddys-
HOH MOJIEJIU C OrpaHMYEHHBIMU 10 JJTHHE KaHAIaMHU.

Merouka pacyera MOMEHTOB (DYHKIMH pacHpeeNeHuss BpEMEHH MpeObIBaHMs M0 dKCIIEPHU-
MEHTaJIbHBIM KPUBBIM OTKITHKA.

Mopayas 3. MaremaTH4yecKHe MOJe/Id THNOBBIX NPOLECCOB XHMHYECKOMH
TEXHOJIOTHH

Paznen 4. MaTtemaTnyeckne Mo/1eJIH THIIOBBIX MPOLECCOB XHMUYECKOH TEXHOJIOTHH

Jd-49,113-4 4, JIP-12 4, CPC - 18 u.

Tema 8 Monenu cTpyKTyphl TOTOKOB € yUYETOM HCTOYHHKOB BEILIIECTBA M TeIljia

MM npoTodHoro anmnapara ueajbHOr0 CMELIEHUS C YY€TOM UCTOYHUKOB BEIIECTBA U TEILIa.

MM npoTo4yHOTrO anmnapara UAeaJbHOTO BHITECHEHHUS C YYETOM UCTOYHUKOB BEIIECTBA M TEIl-
Ja.

Onnonapamerpuyeckasi 1updy3nOHHAST MOJIENb C YY€TOM HCTOYHHUKOB (CTOKOB) BEIIECTBA H
TernJa.

JIByxmapamerpuueckas q1udQy3HoHHas MOJENb C YY€TOM MCTOYHHKOB (CTOKOB) BEIIECTBA U
TeIia.

MM anmnapara u/1eaJIbHOr0 CMEUICHHUS IEPUOJUYECKOrO JIEHCTBUS € y4eTOM UCTOYHHUKOB Be-
II[eCTBA U TeIlJia.

YacTHple ypaBHEHUsI MHTEHCHBHOCTH MCTOYHMKOB (CTOKOB) BEIECTBA M TeIJa B IOTOKAX:
XMMHYECKHE peaKkiliu, Macco- U TeII000MEH.

Tema 9. Monenu Termno0OMEHHUKOB

MM Temno0OMEHHUKOB THIIA «CMEIlIEHUe-CMEeIIIEHHEe, THIIA «BHITECHEHHE-CMEIIICHUE» U TH-
I1a «BBITECHEHHE-BBITCCHCHUE.

Monayas 4. [IpeoOpazoBanne MaTeMaTHYECKHX MoJeJIeH

Pasnen 5. MaremarudecKkne MoJAe/IH JHHAMHKH TeXHOJOTMYECKHX MPOLECCOB M amma-
pPaToB KaK 00bEKTOB PeryJupoBaHMs

Jd-44

Tema 10. TlpuBeaeHne MaTeMaTHUECKUX MOJIENIEH K BUY, yI0OHOMY Ul CHHTE3a CHCTEM aB-
TOMAaTH3UPOBAHHOTO PETYIMPOBAHUS

MeToauKa aHAJMTHYECKOrO IIOJIydYeHHs JMHeapu30BaHHBIX MaTemarHueckux mopenen TII
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KaK 0OBEKTOB PEryJINPOBaHMS.

IIpumeps1 MaTeMaTHYeCKHX MOJeNeil: cMecHTeIs Kak oOBbeKTa PeryupoOBaHUs KOHIEHTpa-
mun (pH); oO6bekTa ¢ peryinpoBaHueM ypoBHS; 0OBEKTOB, paboTaromuUX MO 3aKOHAM COCTOSHHUS
rasa; XMMHECKOT0 peakTopa HAeabHOr0 CMEIIEeHUs KaK 00BEKTa peryIHpOBaHHs COCTABA U TeM-
nepaTypebl.

Tema 11. IMUTallMOHHOE MOJIETMPOBAHAE OOBEKTOB M CHCTEM ynpasyienus. Opranu3anus u
METO/IMKA BBIYUCIIMTEILHOTO 9KCIIEPUMEHTA.

4.3 IlepevyeHsb TeM NPaKTHYECKUX 3aAHATHI

Tabmuna 4.2 — Tembl npakTHYeCKHUX 3aHATHIA

Ne | Homep temsl

HaunmenoBanue Templ MPAKTHYECKOI0o 3aHATHS
ILII. | JHCHMUIIJIMHbI

1 2 3
5,6, 7 BeiBoxt GopMysT CBA3M HAYANBHBIX M IEHTPAIBHBIX MOMEHTOB GbyHKIHH
1 PaclpesieicHusl BpeMEHH MPEObIBAHMS 3IEMEHTOB IIOTOKA B aNapare BbIC-

WX HOPSIKOB. Pacuer MOMEHTOB KOMOHHMPOBAHHBIX MOJIENE CTPYKTYpbI
IIOTOKOB 110 MX IIE€PEJATOYHON DYHKIIHK

7 OO0paboTKa JKCIepUMEHTaTbHBIX KPHBBIX OTKJIHKA Ha HUMIIYJIbCHOE BO3MY-

2 IICHHE IPH PCLICHAN 3a]1a4 CTPYKTYPHOH M IapaMeTpHyecKoi uaeHTHdH-
Kalluu MOJIeJIEH CTPYKTYpPhI MOTOKOB

3 8 Maremarnyeckoe onucaHHe XUMUYECKOTO PEaKTOPa HACATBHOTO CMEIICHHIS

4.4 Ilepeuenn Tem 1a60paTOPHBLIX padoT

Tabmuna 4.3 — Tembl 1aGopaTtopHbIX paboT

Ne | Homep TempI |
P P es— HanmenoBanue Temb1 1a6opaTopHoii padoTsI
1 2 3
3,6,7 Wccrenosanue tumnoBeix MM CTPYKTYpBI HOTOKOB B TEXHONOTHYECKHX
1 annaparax, HICHTHQHUKaUKs THIPOIHHAMUYECKON CTPYKTYphI IIOTOKOB B
anmnaparax THIOBEIMH MM
9 MozenpoBanye cTaTHIECKHX PEKUMOB TEIUIOOGMEHHBIX aIapaToB
é UX IapamMeTpuyecKasi HIeHTH(GUKAIH
8 MoiennpoBanye cTaTHYECKHX PEXHUMOB IIPOTOYHOTO HOIUTPOIAUECKOTO
3 peakTopa UealbHOr0 BHITCCHEHHS, UCCIIEI0BAHNE TEMIIEPATYPHBIX T1PO-
¢uieit B peakrope

5. MeTozmqecmae YKazaHus nJid oﬁyqaloumxca 110 H3YYECHHI0 THCUHIIJIUHBI

Ilpy u3ydyeHun JUCIMIUTHHBI OOYYarOLMMCS 1ENecooOpasHO  BBIIONHAT CIIeyIOIue
PEKOMEH/IAIUN

1. U3yuenne y4eOHOM TUCHUIUIMHBI JOJKHO BECTHCH CHCTEMATHYECKH.

2. Ilocne u3yveHus: Kakoro-iubo pasiena mo y4eOHMKY WM KOHCIEKTHBIM MaTepuagam
PEKOMEH/IYETCA 110 NaMsATH BOCIIPOM3BECTH OCHOBHBIE TEPMHHEI, OTIPE/ICTICHUs, IOHATUS pa3/iela.

3. OcoGoe BHUMAHHE CIIE/IYeT YICIUTh BHIIOJIHEHHIO OTYETOB MO MPAKTHYECKHM 3aHATHAM,
1abopaTOpHBIM paboTaM W WH/MBHMAYalbHBIM KOMIUIGKCHBIM 3aJaHHsiM Ha CaMOCTOSITETbHYIO
pabory.

4. VI3y4yeHne IMCLMIUTMHBI OCYIIECTBISETCS B TEYEHHE OJHOTO CEMECTpa, rpaiK H3ydYeHHs
JUACHMIUTHHBI IPUBOAMTCS 1. 7.
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5. Bes TematMka BONPOCOB, W3y4aeMBIX CAMOCTOSITENIbHO, 3aaeTci HA  JICKIHAX
mpenonasareneM. Mm ke faloTCS HCTOYHHKH (B MEpBYIO Odepeib BHOBb MH3JAaHHBIC B
NEPUOJMIECKOH HAYIHOMH JITepaType) [ulsl Gojlee JETAIBHOrO MOHMMAHHS BOIPOCOB, 03BYYEHHBIX
Ha JICKITHH.

6. IsyueHne TeOPETHYECKOr0 MaTepuasa, BbIMOJHEHHE WUHIMBUAYATbHBIX 3aJaHuil |
cllaya/3aluTa KOHTPOJIBLHBIX M J1abOPaTOPHBIX paGoT JOIKHO OCYIIECTBISTH B yCTaHOBJICHHBIE
TpernoaBaTeeM CPOKH.

Tabmuua 5.1 — Buner camocrositenbHoi paGoTh crynentoB (CPC)

Homep temsr B . Tpynoémkocts,
U]l CAMOCTOSITEIbHOM pabOTHI CTYIEHTOB
JUCLUTLTAHBI 4acoB
1 2 3
M3y4enue TeopeTHUecKoro MaTepHana 2
5 [TonroToBka K KOHTPOJILHBIM paboTam 1
[TonroroBka Kk ayAMTOPHLIM 3aHATHSIM E
[loaroroBka 0T4eTOB 10 1aGOPATOPHBIM paboTaM 5
W3yuenne TeOpeTUUECKOr0 MaTepHaa 2
6 [Toaroroska k KOHTPOJIBLHBIM paboTam 1
[ToaroroBka K ay TMTOPHEIM 3aHATUSM 4
[loaroroska 0T4eTOB 110 JJAGOPATOPHBIM paboTam 5
M3yuenue TeopeTHYECKOro MaTepuana 2
7 [Toaroroska k KOHTPOJILHBIM paboTam 2
[TonroToBka K ay IMTOPHBLIM 3aHATUSAM 3
[Toaroroska 0T4eTOB 110 J1AGOPATOPHLIM paboTaM 5
M3yuenune TeopeTHyeckoro Marepuaia 2
Q [ToaroroBka Kk KOHTPOJILHBIM paboTam 2
[ToaroToBka K ay TMTOPHBIM 3aHATHAM 3
[Toaroroska 0T4eTOB 10 JTAGOPATOPHBIM paboTam 2
M3y4enne TeopeTHIECKOro MaTepuana 1
9 [ToaroroBka Kk KOHTPOJILHBIM paboTam 2
[ToaroToBka K ayJIMTOPHBIM 3aHATUSAM 3
[TosroToska 0T4€TOB 110 JJAGOPATOPHBIM paboTam 3
Hroro:
Bu/B3E 62/1,63

5.1. U3yuenne TeopeTH4ecKOro MaTepuaa

TeMaTI/IKa BOIIPOCOB, N3Yy4a€MbIX CAMOCTOSATEIIBHO

Tema 5.

AHaIMTHYECKMI BBIBOJ IEpeNaTOYHON (YHKIMM anmaparta KOJOHHOTO THIIA C OrpaHHYeH-
HBIMH 110 JUIMHE KaHaJIaMH, OIIUCBIBAEMOTO T PY3HOM MOIETBIO.

Tema 6.

JlomonHuTeIbHbIE KOMOMHHPOBAHHEIE MOJIEU CTPYKTY bl IOTOKOB.

Tema 7.

Pacuér HavanpHOro MOMEHTa BTOpOro mopsiaka Ju(py3HOH MOJENH ¢ HEOrPAaHHUEHHBIM T10
JUTHHE KaHaJIOM.

Tema 8.

YacTHBIE ypaBHEHHs] MHTEHCHBHOCTH MCTOYHHUKOB (CTOKOB) BEIECTBA M TEIUIAa B MOTOKAX:
HU3MEHEHHUE arperaTHOro COCTOSIHHS.

Tema 9.

[Toyuenue dopmyit Ui TeMepaTyp Ha BBIXOJE M3 30H TEIUIOHOCHTENS U XJIaJ0areHTa U
MM Tenno000MEeHHUKOB THITA «CMEIIEHUE-CMEIIIEHUEY.



14

5.2 Kypcosoii npoekT (KypcoBasi padora)
He npexycmotpe.

5.3. Pedepar
He npexycmortpeH.

5.4. PacueTHo-rpaduueckas padora
He npenycmorpena.

5.5.MnauBuayaibHoe 3a1aHNE
He npenycmotpeno.

5.6. OOpasoBaTe/bHbIE TEXHOJOIHH, HCIHOJIb3yeMble 115 GOPMHPOBAHAS KOMIETEH-

[IpoBesieHne JIEKUMONHBIX 3aHSTHH 110 JMCUMILUIMHE OCHOBBIBACTCS HA AKTHBHOM METOJE
00y4eHHsl, IIPH KOTOPOH yualuuecs He IacCHBHbIE CIIYIIATENM, a aKTUBHBIC YYACTHUKH 3aHATHS,
OTBCYAIOLIME Ha BOIPOCHI Ipenojasarelis. Bompoca mpemnomaBatenss HaleleHbl HA aKTHBH3ALMIO
TIpoLEeCcoB yCBOCHUs MaTepHala. [Ipenonasarens 3apaHee HaMedaeT CIUCOK BOMPOCOB, CTHMYJIH-
PYIOIIAX aCCONMATHBHOE MBIILICHHE U YCTAHOBJICHUS CBA3EH C paHEee OCBOCHHBIM MaTepHaJIOM.

IIpakTHyecKue 3aHATHS NMPOBONSTCS HA OCHOBE PEATM3allUH METOJA OOYYCHHS HEHCTBHEM:
OMNpE/IENIAIOTCS POoOIeMHBIe 001aCTH; HOPMHPYIOTCS TPYIIIbI (KOMAH/IbI); KaX/I0€ MPAKTHYECKOE
3aHATHE MPOBOJUTCA 110 CBOEMY alroput™y. IIpu MpoBeJeHHH MPaKTHYECKUX 3aHATHH IIpeciemy-
FOTCs CIEYIOLIME 1eJIN: TIPUMCHCHUE 3HAHUH OTIENIBHBIX TUCHMILUIAH U KPEATHBHBIX METOI0B VIS
peleHus mpodieM; 0TpaboTKa KOMAH/IHBIX HABBIKOB B3AMMOJIEHCTBHS; 3aKPETLIEHHE OCHOB TEOpe-
TUYECKUX 3HAHHUH C MO3HIUIH CHCTEMHOIO NPEICTaBIeHHs OGU3Heca; Pa3BUTHE TBOPYECKUX HABBIKOB
10 YNIPaBJICHUIO HHHOBALMAMH Yepes pa3paboTKy H pealu3alkio IPOEKTOB.

IIpoBesienne 1abopaTopHbIX 3aHATHH OCHOBBIBACTCS HAa MHTEPAKTHBHOM METOIE O0ydeHHS,
IpH KOTOPOM y4allUecs B3aUMOJICHCTBYIOT HE TOJIKO C NPENoiaBaTeseM, HO U JAPYyr C JPYTOM.
I1pu 5TOM IOMMHHMPYET aKTMBHOCTH YuallliXcst B Mpoliecce 06ydenus. MecTo npenoxasarens B HH-
TEPAKTUBHBIX 3aHATHUIX CBOJIUTCS K HAIPABICHHIO JEATENbHOCTH YYalMXCA HA JOCTHKEHHUE [eiel
3aHATHS.

6 ®OoH1 OLEHOYHBIX CPEACTB AUCHHIIHHBI

6.1 Texymmuii KOHTPO.Ib 0CBOEHHS 32 JAHHBIX AUCHHUILIMHAPHBIX YACTEHl KOMIIeTeHIMi

Texymmii KOHTPOJIb OCBOCHHMS JIMCIMIUIAHAPHBIX YacTell KOMIETEHIMI MPOBOIUTCI B Clie-
Ayroumwmx popmax:

® TeKyIasi KOHTPO/IbHAst paboTa /Iy aHaIM3a YCBOCHHS MaTepHalia IpeAbIay e JTeKIUHT;

® o11poc.

6.2 PyOe:xHbIH 1 IPOMEKYTOYHBIIT KOHTPOJIb 0CBOCHHS 3aJaHHBIX
AUMCUHMIVINHAPHBIX YacTed KOMNeTEeHIH

[IpoMexyTOUHBIH KOHTPOJIb OCBOEHHS IUCUMIUIMHAPHBIX YacTell KOMIETEHIHH TIPOBOIUTCS
10 OKOHYaHMH MOJTyJIel TUCIUIUIMHEI B CIIEAYIOMHX (hopMax:

® KOHTpOJIbHAsA paboTa (Moayns 2, 3, 4).

e 3a1UTa Ja00paTOpHBIX paboT (MOIyIb 2, 3).

6.3 ToroBp1ii KOHTPOJIb 0CBOCHHS 32JaHHBIX JUCHHILIMHAPHBIX YacTell KOMIeTeHIHii
1) 3auér
He npexycmoTtpen.

2) Dk3aMeH
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OK3aMeH Mo JUCLMIIINHE [POBOIMTCSA YCTHO 10 OMieTam. Buer COJIEPXKHT JBa TEOpETHYE-
CKHX BOIIPOCA M MPAKTHYECKOE 3aaHue.

QOH/IbI OLEHOYHBIX CPE/CTB, BKIIOYAIONIME TUIOBbIC 3a1aHUs JUIS 1abopaToOpHEIX paboT u
MPAKTHYECKAX 3aHATHH, BOIIPOCH! K KOHTPOJIBHBIM PaboTaM, BOMPOCH! M MPAKTHUECKUE 3aTaHUS K
9K3aMCHY, MO3BOJISIOINE OLIEHUTD Pe3yJIbTaThl OCBOCHUS JaHHOM IMCHHIUIMHEIL, BXOAAT B COCTaB
PII]1 B BHIIE mpHIIOKEHUS.

6.4 Buasl Tekymero, NPOMEKYTOYHOI0 H UTOrOBOr0 KOHTPOJISI OCBOEHHS )JIEMEHTOB M
qacreid KOMIeTeHuuii

Tabmuna 6.1 - BUabl KOHTPOIIS OCBOGHHS JIEMEHTOB M YacTeil KOMIIETEHIU I

Konrpoampyemble pesyibTaTbl 0cBOeHHS AHC- Buja konTpos
uuInHbI (3YBeI) TK | TIK 113 JIP IK3aMeH

B pesynbrate 0CBOCHHUS AUCHMIIMHBI CTYICHT
3Haer:

Knaccmpnxaumo MOJIEJIEH CHCTEM H [IpOLECCOB,
WX BHJbBI U BUAbI MOJCIIMPOBAHUS,

NPUHIMIBL ¥ METOJOJOTHIO ()YHKIMOHAIBLHOTO,
MMHTAIMOHHOTO M MATEMaTHYECKOr0 MOJIEIMpO-
BAHUSI CUCTEM H IPOIIECCOB, METO/IBI TIOCTPOCHHUS
MOJICTUPYIOLIHUX AJITOPUTMOB;

METOJBI IIOCTPOCHUSI MAaTEMATUUECKUX MOJIEIICH,
HUX YIIPOIICHHS, TEXHUYECKHUE H IIPOrPaMMHbBIE + + +
CpelICTBA MOJICITHPOBAHUS;

Ymeer:

PCaIN30BBIBAThH IIPOCTHIC AJITOPUTMBI MUMUTALU-
OHHOT'O MOJCJIUPOBAHMUS

HCIIOJIB30BaTh OCHOBHBLIE METO/bBI ITOCTPOECHUS
MaTeMaTHYECKUX MOJEJIeH IIpoLECCOB, CHCTEM, 4 +
HX 3JIEMEHTOB U CUCTEM YIIPABJICHUS

paboTaTh ¢ KaKUM-JTHO0 M3 OCHOBHBIX THIIOB MPO-

IPaMMHBIX CHUCTEM, Npe/IHa3HAYCHHBIX JIJIs MaTe- * +
MaTHYECKOI0 ¥ UMUTAILMOHHOTO MOJIE/IMPOBAHHS;

Baapeer:

HaBBIKaMH pabOThI ¢ IPOrPaMMHON CHCTEMOM IS

MaTeMaTUYeCKOr0 U MMHTAIlMOHHOTO MOJIEIUPO- + +
BaHUS

[Ipumedanue:

TK — texyumit KoHTpoIIb B JOpME KOHTPONILHONH paboTHI 10 TeMe (OLeHKa 3HaHUi);
I1K — npomesxyTounas KoHTponbHast paboTa [0 MOIY.IO (OIEHKa 3HAHHI);

[13 — BBIIOTHEHNE TPAKTUYECKUX 3a/[aHui (OLIEHKA YMEHHIA)

JIP — BBImoNIHEHKE 1a00PATOPHBIX PAGOT ¢ MOATOTOBKON OTYETA (OIIEHKA HABBIKOB).
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7 I'padux yueGnoro npouecca no AucuMninHe

Tabnunua 7.1 — I'paduk yyeGHOro mporecca 1o AUCIUIIIHHE

B 6 Pacnpeneﬂeﬂue qaCoB 110 y‘lCﬁHblM HeaeJIsamM I/ITOFO,

PO 1234567 [8[o]10]11|12[13]14] 1516117118
Pazpnen: P1-P5
Jlexkuun 2 2 2 2 2 2 2 2 2 18
[TpakTrueckue 3aHs- ) ) ) ) ) ) ) 2 16
THS
JlaboparopHsie pa-
Eia 4 4 4 - 2 18
KCP 0,5 0,5 0,5 0,5 2
Hsyuenue Teopetn-
4ecKoro Matepuasna 2 2 - E 1 9
[ToaroToBka Kk KOH-
TPOJIbHBIM paboTam 3 4 3 10
[ToaroToBka k ayau-
TOPHBIM 3aHATHSAM
(MexuusM, npakTH- 3 4 3 3 4 17
4eCcKuM, 1aboparop-
HbIM)
[ToarotoBka oT4eTOB
1o 1abopaTopHbIM
(mpakTHyeckum pa- 4 4 3 - 3 18
6otam)

Mopny.in: M1, M2, M3, M4

KoHurtp. pabortsr + + +
JIMCUMIUTHH. IK3amMeH
KOHTPOJIb
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8 Ilepevennb yueOHO-MeTOAHMUECKOro H HH(OPMALHOHHOTO oGecneyeH s 115
CaMOCTOSITE/IbHOH padOThI 00y4aAKIIUXCH 10 JUCHUTIIHHE

8.1 Kapra oGecneueHHOCTH IMCHHILIHHBI y4eGHO-MeTONHYECKOll JaHTepa-

Typo#

b1.B.01

MoaeaupoBanue cucrem

H Nnpoueccos

baok 1. Incuunaunsr (MoayJin)

(HHIICKC U IMOJIHOC Ha3BaHUE ﬂMCUHﬂﬂHHbI)

(UMK AMCUMTUTHHBI)

0as3oBas yacTh UKIIA X | oOsa3arenbHas
X | BapuaTUBHAS YacTh I[MKJIA 1o BbIOOpY CTy/ieHTa

15.03.04

ABTOMaTl’BaHl/lSI TEXHOJOIHYEeCKHUX NMPOoLeccoB
H IIPOU3BOACTB / ABTOMaTl/BalIPIH XHMHKO-
TEXHOJIOTHYIECKHX IPOIECCOB M IPOH3BOACTB

(xon HampaBeHUs MOArOTOBKY /
cneyuanbHoCmu)

ATIII/ATII

(abbpeBuatypa HanpaBaeHus / cneyu-
anbHocmu)

2016

(ron yTBepxaeHus
yuebHoro mana OOIT)

(mosIHOE Ha3BaHWE HATIPABJICHUS IOATOTOBKM / CHeyuaibHOCmu)

YpoBeHb
IIOATOTOBKH:

Cemectp(-b1):

CHELMaIUCT ®opma | x | ouHas
x | 6akanasp 00y4eHuUs: 3a04Has
MAarucTp OYHO-320YHas
6 Konuuectso rpymm: 1

KonunuectBo crynentos: 20

Octposckuii Anekcanap CepreeBuy JIOLIEHT

(pamunus, unuyuaner npenooasamensi)

XUMHUKO-TEXHOJIOTHYECKUHN

(0onacnocmp)

(paxynomem)

ABTOMATU3alUHU TEXHOJIOTHYECKHUX IIPOLIECCOB U
IIPOU3BOJCTB

220-48-23

(kagpeopa)

f————— — e e i

(xonmaxkmuas unghopmayus)
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8.2. [lepeueHb 0CHOBHOI1 1 10MOJIHUTEILHOMN Y4eOHOMH JINTepaTypbl, He00X01H-

MOM /1J151 OCBOCHHUSI JHCHHUIJIHHbI

bubanorpaguyeckoe onucanue
(aBTOP, 3ar;1aBHE, BU] H3JaHH, MECTO, H31ATEAbCTBO, IO/l H3/IAHHA, KOJIHU-
YeCTBO CTPAHHULL)

2

KoJsmnuecrBo
| IK3EeMILISAPOB
B OMOJIHOTEKE

1 OcHoBHasi IMTEpPaTYypa

MareMaruyeckoe MOJECIMPOBAHUE XHUMHKO-TEXHOJOTHYECKUX IPOIIECCOB:
yuebHoe mocobue / A. M. I'ymepoB .— 2-e u3a., mepepa® .— CaHKT-
[TerepOypr [u np.] : Jlans, 2014 .— 176 c., 9,24 ycn. ney. 1. : wi. — (Yueb-
HHKH JUId By30B, CriennanbHas qureparypa) .— bubmuorp.: ¢. 175.

11
+ OBC Jlanb

MojenupoBaHre XUMHUKO-TEXHOJIOTMUYECKUX IPOLIECCOB KaK OOBEKTOB yIpaB-
JIeHUs: yueOHO-UCCIIeIOBATEILCKUI TPaKTHKYM: yueb.-metoa. nocobue / A.C.

OctpoBekuit, A.I'. Hlymuxun. — [lepmb: M3a-Bo [lepm. roc. texs. yn-ta, 2008.
—47 c.

50+
Ob [THUITY

2 lomosiHuTEIbHAS JIUTEPATYpa

2.1 YueOHble M HaYy4YHBIE H31aHUS

MaremaTudyeckoe MOJEIMPOBAHUE M ONTHMH3ALUS XUMHKO-TEXHOJIOTUYECKUX
IPOIIECCOB: TpakThHdeckoe pykoBoacTtBo / B.A. XomoxguoB [u ap.]. — CIIG.:
[Tpodeccuonan, 2003. — 478 c.

Kadppor B.B. MaremaTtiueckoe MOJAeIMpOBaHUE OCHOBHBIX IPOLIECCOB XUMH-
yeckux npousBoacTB / B.B. Kadapos, M.b. I'neboB. — M.: Bricinas mkoua,
1991. - 384 c.

14

Kadapos B.B. AHanmu3 u CHHTE3 XMMHUKO-TEXHOJIOTHYECKHX CHUCTEM: y4eOHMK
quist By30B / B.B. Kadapos, B.I1. Memankun. — M.: Xumus, 1991. —432 c.

53

I'ynersieB A.K. Matlab 5.3. Umurannonsoe moaenuposanue B cpeae Windows:
npaktudeckoe nocodbue / A.K. I'ynprses. — CII6.: KOPOHA-npunt, 2001. —
400 c.
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2.2 llepnoanyeckue H31aHUSA

TeopeTuyeckue OCHOBBI XUMHUYECKOW TEXHOJIOTHH : KypHau / Poccuiickas aka-
nemust Hayk. OT/ie/ieHre XUMHUH U HayKH 0 MUHepaiax .— Mocksa : Hayka,
1967. — B By3ax: [THUITY 1996-2015.

2.3 HopmMaTHBHO-TEXHHYECKHE H31aHUs

He mpenycMoTpeHsl

2.4 OdunuajabHble H3JAHUSA

He nmpeaycMoTpensl

2.5 Dy1eKTpOHHBIE pecypcehl

Jlanb [DeKTPOHHBIN pecype : 3JIeKTPOH.-OMOJI. CHCTeMa : NOJHOTEKCTOBas Oa-
3a JAHHBIX DJIEKTPOH. JIOKYMEHTOB 110 TYMaHHT., €CTECTB., 1 T€XH. HayKam] /
Usn-Bo «Jlaub». — Canxt-IletepOypr: Jlanp, 2010. — Pexum poctyma:
http://e.lanbook.com/. — 3aru. ¢ 9KpaHa.

JaekTponHas oudimorTexa Hayunoit 6ubnnoreku IlepMckoro HalfMOHaIBHO-
r'0 MCCIIEN0BATENIHCKOTO MTOJIMTEXHUUYECKOT0 YHUBEPCUTETA [ DIEKTPOHHBIH pe-
Cypc : IOJIHOTEKCTOBast 0a3a JJaHHBIX JIEKTPOH. IOKYMEHTOB M3JaHHbIX B M31-
Be [THUITY]. — Dnextpon. nas. (1 912 3anuceit). — [lepmp, 2014- . — Pexum

nocrtyna: http://elib.pstu.ru/. — 3ari. ¢ 9Kpana.
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OcHOBHBIE JaHHBIE 00 00eCeYeHHOCTH HA 14.10.2016 .

(0ama ooobperus paboueil npocpammol
Ha 3acedanuu Kageopol)

OcHoOBHas uTeparypa o6ecneqena I___Iﬂe obecneyeHa

JlonoHUTEbHAS TUTEpaTypa Eo&acneqena DHG obecrieyeHa
A

/

3aB. OTJEJIOM KOMIUICKTOBaHMUs L
v / N/ (,_/,,
Hay4HOH OUOIMOTEKH /7 H.B. Tropukosa

Telcyume JaHHbIE 00 00ecneYeHHOCTH Ha

(0ama xonmponsa numepamypbor)

OcHoBHas JuTepaTypa I:Io6ecneqeﬂa I:lﬂe obecniedeHa
JlonosHUTENIbHAS TUTEpATypa I_____Io6ecneqeﬂa |:IHe obecrneueHa

3aB. OT/IEJIOM KOMIUJIEKTOBAHUs
Hay4HOU OMOIMOTEeKH H.B. TropukoBa
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8.3. [lepeuenn nH(OPMANHOHHBIX TEXHOJIOTHI, HCOJIb3YeMbIX PH
OCyuecTBJIEHHH 00pa30BaTe/LHOI0 NMpoUecca Mo AHCHHIJIHHE

8.3.1 [lepeyenb nporpaMmMHOro obecneyeHusi, B TOM YHC/Ie KOMIbIOTEPHbIE
o0y4Jaruiue 1 KOHTPOJIHPYIOLHE POrPaMMbI

Tabmuua 8.1 — IIporpamMel, HCHIOTB3yeMBblIe 17Tl 00yUeHHUs U KOHTPOIs

Bun
Ne HaunmeHnoBanue
y4eOHoro Per. Homep Ha3snauenne
LI NPOrpaMMHOI0 NMPOAYKTA
3aHATHS
1 2 3 4 5
MATLAB, MathCad,
Windows 7, Turbo
Pascal, C++,
1 13 MS Office, mporpammbr Bremonnenune
PR&CO&RK nabopaTopHBIX paboT
(pa3zpaboTtka kadenpsi),
LinReg (pa3zpaboTka
Kadenpsl) u ap.

8.4 Ayauo- u Buaeo-nocoous
He npenycmoTtpeHsi.

9 Onucanne MaTepuaibHO-TEXHHYECKOI 6a3bl, HEOOXOIHMOM JIs1 OCYIIEeCTBIIe-
HHsA 00pa30BaTeIbHOIO Mpouecca no JHCUHIJIHHE

9.1 CnenuaJM3upoBaHHbIE J1A00PATOPHH H KJIACCHI

Tabsmna 9.1 — CneuunanuszupoBaHHbIe 1a00PATOPUU U KJIACCHI

ITomemenus Konunuectro
No ITmomans,
[Tpunagnexxnocts |  Homep ;) [10Ca0YHbIX
ILIL. Hazpanmue M
(xaenpa) ayIuTOpUHU MECT
1 2 3 4 5 6
1 KoMmmnbloTepHbIi Kiace Kad. ATII 308a 36 8
KomnbroTepHsli ki1ace Kad. ATII 3086 36 8

9.2 OcHOBHOe yueOHOe 000py10BaHHE

Tabnuua 9.2 — YyeOHoe obopynoBaHue

HaumeHoBaHMe U MapKa ®opma npuoOpeTeHus / BlajeHus
Ne Koi-Bo, Homep
- obopyaoBanus (CTeH/1a, . (coOCTBEHHOCTH, ONIEPaTUBHOE SO
MakKeTa, IiaKara) yIpaBJeHUE, apeHa U T.I1.)
1 2 3 -4 5
Komnproteps! Tamna Pentium
IV ¢ XK monuTopamu, 16
R s (+4 pese OmnepaTuBHOE yIIpaBJIeHUE 308a, 3086
BBIXOZIOM B Internet, pB)
JMIIEH3UOHHBIM IIPOTPaM-
MHBIM 00€CIICYEHUEM.
MynbsTumenuiiHoe 2
2 |oGopymoBanue (IpOEKTOp U | (KOMILIL. OmnepaTuBHOE yIIpaBeHHE 308a, 3080
9KpaH) )
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JIMcr perncrpaunu U3MeHeHH i

Jlata, Homep mpo-
TOKOJIa 3ace/laHus

0 Kadeapsl.
N Conepxxanne u3MeHEHHUS enp
.1 [Tonmnuce

3aBEAYIOLIETO
Kadeapoi

| 2 3

1

2

3




