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1 He.]'ll/l H 3aJa91 0CBOCHUS JUCIHUIIJINHBI

ean (eau) 0OCBOCHUS JUCIUILIHHBI:

U3Y4YEHHE METOJIOB MOCTpPOEHUsl mareMarndeckux monaenet (MM) oOBbEKTOB XMMUYECKOTO NPOM3BOJCTBA
(XTII) st momy4eHus: HaBBIKOB MOJAETHPOBAHUS SHEPTO- U PECYPCOCOSPETAIONINX MTPOIIECCOB B XUMUYECKUX

TCXHOJIOTHUAX.
3amaun:

- U3Y4YCHUC MCTOJOJIOTHUYCCKUX OCHOB MATCMATUUYCCKOTO MOACIIMPOBAHUSA TCXHOJOTHUYCCKUX IIPO-

reccoB xumudeckoro npou3BoacTa (XTII) u cucrem texnonorunueckux npoieccon (XTC);
- OCBOCHHUE MPAKTHUYECKUX METOJIOB MIOCTPOCHUSI OOBEKTOB XUMUUYECKON TEXHOJIOTUH,

- O3HAKOMJICHUC C OCHOBHBIMHU HAIIPABJIICHUAMH U NCPCIICKTHBAMH COBCPIICHCTBOBAHUA MCTOJUKU

MaTeMaTHYeCKOTO MOJICTUPOBaHMS 00BEKTOB XUMUdeckoi Texnomoruu (OXT).

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JlucuuniauHa OTHOCUTCS K JUCHUIUIMHAM (MOIYJsIM) MO BBIOOPY BapHaTHMBHOM dYacTu Oyioka 1

«IucnurmmuHbl (MOTyIN)»

[IpepexBu3uThl quctumuiunsel: b.1.5.22 Obwasa xumuyeckas mexmono2us

[TocTpekBU3UTHI AUCUUILTUHBL: Omcymcemeayom

3 TpeOoBaHus K pe3yJbTaTaM 00yYeHHs MO TUCHHUIIJIMHE

[Ipouecc nzyueHus: AMCUUIIIIMHBI HAIIPaBJieH Ha (POPMHUPOBAHUE CIAEAYIOMINX PE3YIbTaTOB O0yUEHUS

[Inanupyemble pe3ynbTaThl 00ydeHHUs 10 AUCLIUILIMHE,
XapaKTepHU3yIoIIKe dTanbl GOpMHUPOBAHMS KOMIIETEHITHI

dopMupyemble KOMIIETEHITUI

3HAaTh:

CHCTEMHBIN aHAJIN3 TEXHOJIOTHUYECKUX TporieccoB XI1; 3amaumn
Y METO/Ibl MaTeMaTrueckoro mozenpoBanust OXT; MeTo bl
orrrumvu3anuy X TT1; ocHOBBI MH(DOPMAITMOHHBIX TEXHOJIOTHIA
YMeTh:

MIPUMEHSATHh OCHOBHBIE TIOJIOKEHHS CHCTEMHOTO aHalln3a K
MaTemaTuieckoMy MozenupoBannto OXT; BeIOUpaTh Me-
TOJ MOJAETUPOBAHUS JUII KOHKPETHBIX 3a/1a4 U YCIOBUH
MO/ICTMPOBAHUS; IPUMEHATh MAaTEMaTHUCCKUE MOJICITH K
pelIeHuIo 3a1a9 ONTUMHU3AIMHI TEXHOJIOTHISCKUX MPOIEC-
COB; MPUMEHSTH KOMIBIOTEPHI K aHAJIN3Y MAaTeMaTUYECKO-
ro onucanus TII.

Baaners:

MIPOrPaMMHBIMH CPEACTBAMH B 0OJIACTH YUCIIEHHOTO aHa-
7M3a; MeTo1aMu paboThl B cpene Windows, HCTIONB3Ys
BCE€ €r0 MPUIIOKECHHUSL.

I1K-14 cnocoOHOCTBIO TPUMEHSITH
COBPEMEHHBIE METO/IbI UCCIICAOBAHUS
TEXHOJIOTMYECKHUX MPOIECCOB U
MPUPOJHBIX CPEJl, MCIOIb30BATh
KOMIIBIOTEPHBIE CPEICTBA B HAYUHO-
HCCIIeIOBATeNbCKON paboTe

4 CTpyKTypa U coiepKaHue TUCHUILIHHBI

4.1 CTpyKTypa AMCUHUILIMHBI

OO01ast TpyA0eMKOCTh AUCIUTUINHBI COCTaBIsAET 3 3aueTHbIe enuHUIIbI (108 akageMuyecKux 4acoB).




TpynoeMKkocCTs,
Bun pabotst aKaJeMHYECKUX YacOB
8 cemectp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonTakTHasi padora: 8,5 8,5
Jlexuunu (JI) 4 4
[Ipaktuueckue 3ausarus (113) 4 4
ITpomexyrounas arrecranus (3a4eT, SK3aMeH ) 0,5 0,5
CamocTosiTe1bHAsA padoTa: 99,5 99,5
- gbINOIHEeHUe KOHMPOoabHoU pabomsl (KonmpP); +
- camonoo2omoska (npopabomka u nO8MopeHue 1eKYUOHHO20 Mamepuania u
mMamepuana yueOHUKo8 u yueonvix nocoouii);
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSM.
Bua uToroBoro KOHTpoJIs (3a4er, IK3aMmeH, 11 depeHIUPOBAHHBIH 3ayer
3a4er)
Paznensl quCHHUILTHHBL, U3ydaeMbie B 8§ cemecTpe
KosmuectBo yacos
Ne ayIUTOpHAas
pasjiena HaumenoBanue paszienon BCero pabora BHEay/I.
T 13 | 1P pabota
1 MeToapl MOETMPOBAHUS U 00JIACTH UX TTPUMEHE- 10 i i i 10
HUS
2 OOBEKTHI MOJICTUPOBAHUS 11 1 - - 10
3 MatemaTtuueckoe OnucaHue MpoLeccoB XUMUYe- 11 1 i i 10
CKOTO TMpeBpanieHus (KUHeTUYECKUE MOJICIIH )
4 MatemaTtuueckoe ONrMcaHue MpoIecCoB epeMe- 11 1 i i 10
IIEHUS BEIIECTB (THAPO-AMHAMUYECKAE MOICIIH )
5 MareMaTuueckue MOJIeTTH XUMHUIECKHUX PEaKTOPOB 10 - - - 10
6 Matematuueckue Mol HEKOTOPBIX TEII000- 14 i 4 i 10
MEHHBIX U a0COPOIIMOHHBIX aNnapaToB.
7 Maremaruueckue moaenu XTC. 21 1 - - 20
8 3amgaun ontumuzanuu XTI 20 - - - 20
Hroro: 108 4 4 - 100
Bcero: 108 4 4 - 100

4.2 Coneprxkanme pa3iejoB IUCHUNINHbBI

4.2 Coneprxkanme pa3iejoB IUCHUNINHbBI

Pa3nea Nel . Meroas! MogeTMpOBaHHA M 00/1aCTH UX IPUMEHEHUH

Ocnogsnble nousmus u Ol’lp@d@ﬂeHuﬂ . 3navenue MO()eJZMp06ClHM}l 6 HAY4YHbLX UCCEe008AHUAX npombsli-

JIeHHOU npakmuke. Buowvi nodobus u mooenuposanue Qusuueckoe u mamemamuieckoe MoOeIUposanue
(DM, MM). Tpu cocmasnwvie yacmu MM. Knaccugpurayus mamemamuyeckux mooeneil. Tpebosanus ,

npeovsensemvle k MM.

Pa3nea Ne2 . O0beKTbI MOJCIMPOBAHNUS

Texuuueckuil 0ovekm: NIeMennl, Ces3U, cucmemada. Cmpmeypa cucmemal, ()eKOMVlOBc’uLlu}Z. Cocmosmue cu-

cmembl, npoyeccwl 8 cucmeme. CmpyKmypHule cxemvl 00beKmos xumudeckou mexuvonoauu. Obugue npuHyunst u
amansvl NOCMpoerusi Mamemamuyeckoeo onucatus (MO) obvexma mooenuposarusi.

Pa3nesa Ne3. MaTtemaTnueckoe ONHCAHME IPOLECCOB XMMHYECKOI0 NpPeBpalieHusi (KHHeTH4e-

CKHMe MOJIeJIN).




OcnosHule nouamus xumuyeckou kunemuxu. OcobeHHOCmu 2emepo2eHHbIX XUMUYECKUX NPOYecCos.
Memoovl onpedenenus KuHemuieckux Xapakmepucmux xumuyeckux peakyuti. Ilocmpoenue Kunemuueckux
MoOenel XUMULECKUX peakyull.

Pa3nesn Ne4. MaTemaTuueckoe ONMUCAHHUE MPOIECCOB NepeMelleHHsl BelecTB (Tupo-
AUHAMUYECKHE MOJIeJIN).

Mooenu cmpykmypul nomokog. Modenv uoeanvrhoeo gvimecrenus. Mooenb uoeanbHo20 8blmecHeHUs.
Oononapamempuueckas ougppysuonnas modenv. Aueeunasn mooensv. Kombunuposanmvie mooenu.

Paszpgen NeS. Maremaruyeckue MOAe 1M XUMHYECKUX PEAKTOPOB.

Xapaxkmepucmuku xumuyeckux peakmopog. MO xumuueckux peakmopos uoeanibHo20 nepemeuusa-
Husi u ebimecHenus. Cpagrnenue XUuMu4eckux peakmopos uoeaibHo20 nepemeuueaniisi U u0eaibHo20 Gblmec-
nenus. MO xackada peakmopos uoeanbHo20 nepemeuusanis

Pasnen Ne6. MaTtemaTnueckue Mo/ieJId HEKOTOPBIX TEMJI000MEHHBIX U A0COPOIIMOHHBIX annapa-
TOB.

MO npocmetiviux munos meniooomeHnuxkos. Mamemamuueckas mooenb NpOMUBOMOYHO20 MenJio-
0OMEHHUKA C COCPeOOmoyeHHbIMU napamempamu. Mamemamuueckas Mooenb NPoOMuU8oOmMo4Ho20 abcopo-
YUOHHO20 annapama

Paszpen Ne7. Maremarnyeckue moaenu XTC.

Obwas xapaxmepucmuxa XTC. Tononocuss XTC. Xapakmepucmuxu mexHoio2UdecKux onepamopos.
Pacuem mamepuanvno-snepeemuueckux banrancos. Cucmemsl ypasnenuii mamepuanvruix danrancose XTC c
MUNOBLIMU MEXHOJIO2UYECKUMU ONePamopamu.

Pa3zgen Ne8. 3apaum ontumusanuu XTII.

Obwasn nocmarnoska 3adavu onmumuzayuu. llenesas pynxyus u oeparnuyerus. OOHO u MHO2OKPU-
mepuanvhvle 3a0auu onmumuzayuu. OOHOMepHbBII NOUCK. 3a0auu MHO2OMePHO20 noucka. Memoowl noucka
npu omcymcemeuu oeparuderutl. Memoovl noucka npu HAIU4UY 02PaHUYeHull 8 8U0e TUHEUHbIX U HeluHell-
HbIX PABEHCMNE U HEPABEHCNE

4.3 IlpakTHyecKue 3aHATHUSA (CEMUHAPHI)

Ne Koin-Bo
Ne 3ansTus Tema
paznena 4acoB
1 6 MO npOTHBOTOYHOTO TEIIOOOMEHHHKA THIA «TpyOa B TpyoOe» 2
1 6 MO npoTtuBoToYHOrO abcopdepa. 2
HWroro: 4

4.4 KontpoJsbHas padora (8 cemectp)
(ITpumepnvie memol (3a0anus) KOHMPOILHOU paboOMbl)

3ananme 1 [loctpoernne MO oHOMapameTpudeckoro aup¢Gy3MoHHOTO MOTOKA.

3apanme 2 [loctpoenne MO siueeuHoi MOAENN MOTOKA.
3apanme 3 [loctpoenne MO XUMHYECKOTO peakTopa UACAIbHOIO MEPEMEIIMBAHNS U BBITECHEHMUS.

5 YueOHO-MeTOANMYECKOE 00ecTIeueHHe TUCIIHIIITHHDI
5.1 OcHoBHasi IMTEpPATYpa

1 Edpemos I'. . MoaenupoBaHne XUMHKO -TEXHOJIOTHUECKUX mporieccoB: yueobnuk // .U . Edpe-
MOB.. - M .: HUI] UHOPA-M , 2015.. - 255 c¢.. — Pexxum foctyma:
http://znanium.com/bookread?.php?book=510221.



http://znanium.com/bookread2.php?book=510221

5.2 lonoJiHUTeIbHAS JIUTEPATYpa

1 3akreiim, A .JO . Beenenue B MoieMpoBaHNE XMMHUKO - TEXHOJOTMYECKHUX IporeccoB. M.: Xumus.
1982. 287 c.

2 Kadapos, B.B. [IpuHIUIIBI MATEMaTHYECKOTO MOJICIMPOBAHIS XMMHUKO-TEXHOJIOTHUECKUX CHCTEM
Kacgapos B.B, Ilepos B.JI., Memankun B.IL. - M .: Xumus, 1974. - 344 c.

3 Bonnpapsp, A.I'. Maremaruyeckoe MOACTUPOBAHNE B XUMHUYECKOW TexHoIorun. Kues: Briciias
mkona. 1973. 274 c.

4 Kadapos , B.B , I'nedoB, M.B. MaremaTtnueckoe MOJICTUPOBAHIE OCHOBHBIX MPOIIECCOB XUMUY E-
CKuX npou3BoAcTs. M.: Briciias mkona. 1991. 400 c.

5.3 llepuoauyeckue U3TaHUA

Teopernueckre OCHOBBI XUMHUUECKOW TEXHOJIOTHH : KypHaJ. - M. : Akanemusaaruentp " Hayka"
PAH , 2015.
XuMmuyeckoe U He()Tera3oBoe MalllMHOCTPOEHHE : )KypHall. - M. : ArentcTBo "Pocneuats", 2015.

5.4 UnTepHeT-pecypcsl

1. http://biblioclub.ru/ - 3bC «YHuBepcuTeTcKas OMOTMOTEKA OHJIAHH» — 3TO ICKTPOHHAsT OMO-
JTMOTEKa, oOecrmeunBaromas J0CTyl K Hanboyiee BOCTPEOOBAaHHBIM MaTepHallaM-TIEPBOMCTOUYHUKAM, ydeO-
HOM, HAyYHOH JIUTEpaType M0 BCEM OTPaC/IIM 3HAHUI BETYIINX POCCUMCKUX U3/1aTEIbCTB Ul y4EeOHbIX 3a-
BeZIcHWH. ba3bl MaHHBIX pecypca coiepikaT CIpaBOYHUKH, CIOBAPH, SHIMKIIOTIEANHN, BUICO- U ayJHOMaTe-
pualbl, WUTIOCTPUPOBAHHBIE U3aHUS IO UCKYCCTBY, auTepaTypy Non-fiction, Xya0KEeCTBEHHYIO JIUTEpaTy-
py u T.4. Karanor u3nanuii CucTeMaTH4eCKH MOMOJIHAECTCS HOBOUM aKTyaJIbHOM JIMTEPATYpOH.

2. http://e.lanbook.com/ - 3to pecypc, BKIrOUaromuii B ce0s Kak AICKTPOHHBIC BEPCHUH KHHUT H3]1a-
TenbeTBa «JlaHb» U Apyrux BeAyIIMX U3/1aTeNbCTB y4eOHOM JIUTEpaTyphl, TaK U AJIEKTPOHHBIE BEPCUU NEPH-
OJIMYECKUX M3JIAaHUH TI0 €CTECTBEHHBIM, TEXHUUECKUM U TYMAHUTAPHBIM HayKaM.

3. http://www.youtube.com/ - o0IIEAOCTYIIHBIH CAalHT ¢ BUACOKOHTEHTOM pPa3HOOOpPa3HOTO COJIEp-
KaHUS, B TOM YKCJIEe JEMOHCTPAlMOHHBIMUA MaTepUaIaMy 10 TeMaM TUCIUILINHBL

5.5 IlporpammMHoe obecniedenue, npogeccuoHaJIbHbIE 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI COBPeMEHHbIX HH(POPMAIIMOHHBIX TEXHOJIOT Uil

OmnepanroHHbIe CUCTEMBI T pabouunx craniuii Microsoft Windows

Oducubie mpunokenus s padoumx cranuuii Microsoft Office Professional Plus (Word, Excel,
PowerPoint, OneNote, Outlook, Publisher, Access).

MathCAD

Koncynprant Ilmroc [DaexTpoHHBIM pecypc] : cmpaBo4HO-TipaBoBas cuctema / Kommanus
Kowncynbrant [Tmtoc. — DaekrpoH. man. — Mocksa, [1992-2015]. — Pexxum moctyna: B gokanbHoi cetu OI'Y
\\fileserver 1\/CONSULT\cons.exe.

I'apant [DnexktpoHHbli pecypc] : cnpaBouHo-mpaBoBas cuctema / HIIII T'apant-CepBuc. —
OnekTpoH. AaH. - Mocksa, [1990-2015]. — Pexum nocryma: \\fileserverl\GarantClient\garant.exe B
nokanbHOM cetn OI'Y.

6 MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIMHBI

VYuebHble ayJUTOPUM JUIsI TIPOBEACHUS 3aHATHH JIGKIMOHHOTO THIIA, CEMHUHAPCKOrO THUMA, JJIS
MPOBEACHUSI TPYNIOBBIX M WMHIUBHUIYAIbHbIX KOHCYJBTAIMi, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOM
aTTeCTallHH.

AyIUTOPHH OCHAILIEHBl KOMIUIEKTaMHU Y4EeHUYECKOW MeOesn, TEXHUYECKUMU CPEICTBAMU 00y4YeHHUS,
CITy’KaIlUMU JJIs TIPE/ICTaBJIeHUs yueOHO HH(OpMAaIK 0OJIBIION ayTUTOPHH.


http://biblioclub.ru/
http://e.lanbook.com/
http://www.youtube.com/

[Tomerienue A caMOCTOSATENBHONW PabOThl 0OyYArOIIMXCS OCHALICHBI KOMITBIOTEPHOM TEXHUKOM,
nojakiIoueHHoW K cetd "HMHTepHer", M oOecrnedeHHeM JAOCTyma B DJICKTPOHHYIO HWH(POPMALMOHHO-
obpaszoBatenbhyo cpeny OI'Y.



