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1. OFBEKT, HEJIb U 3AJTIAY1 OCBOEHUSA INCHUIIJIMHBI

JlucuuiinHa paccMaTpUBaeT BOMPOCHl OCHOB ammapaTHOTO M MPOrpPaMMHOIO
oOecrieyeHus MaTeMaTUYeCKOro MOJICIIMPOBAHUS TEXHOJIOTUYECKUX 0ObEKTOB.

[lenpr0 MUCIMIUIMHBI SBISETCS. (DOPMUPOBAHKE y CTYJAECHTOB 3HAHUI METO/OB
MaTEMaTUYeCKOro MOJICJIMPOBAHUS, OCHOB pa3pabOTKX MAaTeMaTUYECKUX MOJENEeN TeX-
HUYECKUX CUCTEM.

B pesynbrare 0CBOEHUS IUCHUILUIMHBI CTYJAEHT JOJIKEH !

— 3HaTh OCHOBHBIE MOHSATUS MOJICTUPOBAHUS, TUIIBI MOJIEJIEeH, TpeOOBaHUS, IPEIbSBIIS-
eMbIE K pa3pabOTKe MaTEMATHUYECKUX MOJEIICH TEXHUYECKUX CUCTEM;

— YMETh COCTAaBIIATh MAaT€MaTH4YECKOE ONUCAHHUE JIETEPMUHUPOBAHHOM TEXHUYECKOU
CUCTEMBI, MPOBOJIUTh MaTEMaTUYECKUH (MMUTAIMOHHBIN) SKCIIEPUMEHT Ha pa3pabo-
TaHHOW MOJIEJIN, OLIEHUTD aJICKBATHOCTh MATEMATHYECKON MOJEIIH.

[lepeuncnennpie pe3ynbTaThl O0yUEHUs SBISIOTCS OCHOBOW It OPMHUPOBAHUS
cneayromux komnereHuut (I'OC BIIO 15.03.02 «TexHosoruyeckue MamudHbl U 000-
pPYZIOBaHHE»):

— TOTOBHOCTh HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIMILUIMH B
npo(hecCHOHANBHOM JESATENbHOCTH, MTPUMEHATh METOJIbl MAaTEMAaTHYECKOr0 aHalIu3a U
MOJICTTUPOBAHUS, TEOPETHUECKOTO M IKCIIepUMEHTaIbHOTo nccnenoanus (OK-10);

— CIOCOOHOCTH pellaTh CTaHAAPTHBIEC 3a7auu MPOPECCUOHANBHOMN JAESTeIbHOCTH Ha OC-
HOBE MH(POPMAIIMOHHON 1 Oubnnorpaduyeckoil KyabTyphl ¢ IpUMEHEHHEM HH(pOpMa-
[IUOHHO-KOMMYHUKAIIIOHHBIX TEXHOJIOTUH M C YYETOM OCHOBHBIX TpeOoBaHMI HH(OP-
ManuonHo# 0e3omacuoctu (OITK-5);

— YMEHHE COCTaBISTh TEXHUYECKYIO JOKyMEHTaluio (rpapuxu paboT, MHCTPYKLUH,
CMETBHI, TJIaHbI, 3aBKH HAa MaTepUajbl U 000PYI0BaHKE) U MOATOTABINBATH OTYETHOCTD
[0 YCTaHOBJICHHBIM (hOpMaMm, MOJTOTaBINBATh TOKYMEHTAIMIO Il CO3JaHHsI CUCTEMBI
yrpasieHus kauectBoM Ha npeanpusituu ([1K-20).

2. MECTO JUCIUIIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
IIPOI'PAMME

JlucumiiauHa OTHOCUTCS K JUCHMILIMHAM 10 BBIOOPY CTyAeHTa NpodecCHOHATb-
HOTO IIMKJIa BAPMATUBHON YacTH y4eOHOTO IIIaHa.

bazupyercs Ha 3HAHMUSIX U YMEHUSX, KOTOPbIE CTYJIEHT MPUOOpPEI P OCBOCHUU
IpeIIIeCTBYIOIUX NUCHUIUIMH: MaTeMaTuka; MHQOpMaTHKa; KOMIbIOTEpHOE obecre-
YeHUEe MHKEHEPHOU JEesATEIbHOCTH B YHEPrOMEXaHUUECKOU cepe; TeopeTudecKkas Me-
XaHUKa.

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUU JTAHHOW JMCLMIUIUHBI, peau-
3YIOTCSl CTYJE€HTOM NPH U3YYEHHH MOCIEAYIOMNX AUCLHUIUIMH: MEXAHUKA KUIKOCTH U
ra3a, MEXaTpOHHUKa, TUAPOJMHAMUYECKAE MAILIMHBI U TIEPEIauu, TUIPABINYECKUAN IIPUBOJL
Y CPEICTBA ABTOMATHKH, ITHEBMATUYECKUI MIPUBOJI U CPEACTBA ABTOMATUKH, KOMIIPECCOPBI U
ITHEBMOJIBUTATENM, & TaK K€ IPU MPOXOXKJIECHUHU TOCYJAapCTBEHHON MTOrOBOM arrecra-
LIAH.



3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI

3.1. Pacnipenenenue ydeOHbIX 4aCOB 110 TEMaM JUCHHUIUIMHBI U BUJAaM 3aHSATUI

HanmenoBanme tem KommduecTtBo wacoB
(comepxaTenbHbIX MOYJIEN) (ounasi/3aouHas popma)
B ToMm uncne
Bcero Jlexumm | Ilpakr. Jlabop. CPC
(Cemun.)
Tema 1. BBenenune. Moaenu u Moaenupo- 10/9 2/ - 2/- 6/9
BaHHE.
Tema 2. OCHOBHBIE BUIILI 3HAKOBOT'O MO- 10/11 o - on 6/9
JETUPOBAHUS
E;l:a 3. Ouenka oOyCIIOBJIICHHOCTH 3a]1a- 12/9 3/ - 3/ 6/9
Tema 4. YpOBHI/E JNeTaJu3aluid MaTeMaTH- 14/11 41 - 41 6/9
YEeCKUX MOJCIIeH
Tema 5. OcHOBHBIEC TpeOOBaHUS, TIPEIb- 10/11 o - on 6/9
SBIJISIEMBbIE K MATEMaTHYECKHUM MOJIENSIM
Tewma 6. [TocTpoenue GpopmabHOI MOIe- 16/12 41 - 41 8/10
JI1 00BEKTa UCCIIEIOBAHUS
WNHnuBuayansHOE 3a1aHUe -/9 -/- -/- -/- -/9
Hroro: 72[72 17/4 -/- 17/4 38/64

3.2. Jlekuum

Tema 1. Beegenue. Moaenu u MmoeMpoBaHue.

Conepxkanue TeMbl 1: O6mue cBeaeHust 0 MojienupoBaHu. COOTHOIIEHHUE MEXK-
Iy MOJIeIbio U opuruHasioM. Kiaccudukaiiust Mmojenei 1 MoJIeTMpOBaHUS.

Jlutepatypa k Teme 1: [2, 4, 6]

Tema 2. OcHOBHBIE BU/IbI 3HAKOBOTO MOJIEIINPOBAHUS.

Conepxanue teMbl 2: OCHOBHBIE BU/Ibl 3HAKOBOTO MOZEINPOBaHUs. [IpuHIMIBI
MOAEINpOBaHusA. TeXHONIOruss 3HaAKOBOro MojenupoBaHus. OCHOBHBIE METOABI Pelle-
HUS 3aja4 MOJAENupoBaHus. Buapl ommOOK M OCHOBHBIE MUCTOYHUKH BO3HMKHOBEHMSI
IIOTPEIIHOCTEN MOJETUPOBAHUS.

Jluteparypa k Teme 2: [2, 4, 5, 6]

Tewma 3. Ouenka 00yCIIOBIEHHOCTH 3aJaHUSI.

Conepxxanue tembl 3: KoHTposib mpaBwibHOCTH Mojenu. [Ipumep 3amanusi Ha
MOJICTMPOBAHUE: OT IMOCTAHOBKH 33J1a4M, K €r0 penieHuto. IMUTarmoHHOe U CTOXaCTH-
YECKOEe MOJICITUPOBAHHE.

Jlutepatypa k Teme 3: [1, 3, 5]

Tema 4. YpoBHU JeTAIM3AIMN MATEMATUYECKUX MOJEIIEH.

Conepxanue TeMbl 4: Mojenu 3JeMEHTOB U CUCTEM. TpU OCHOBHBIX TE€XHHUYE-
CKHX YPOBHSA (MaKpo, MUKPO, 1 METAypPOBEHB) M UX O0II[asi XapaKTePUCTHKA.

Jlutepatypa k Teme 4: [1, 3, 5]

Tema 5. OcHOBHBIE Tp€6OBaHI/IH, MNpECABABIACMBIC K MATEMATHYCCKUM MOJCIISIM.



Conepkannie TeMbl 5. OCHOBHBIE TpeOOBaHUs, NMPEIbIBIIEMbIC K MaTeMaTHye-
CKHM MOJENSIM. AJEKBATHOCTh, M €€ OIEHKA. YHHBEPCATLHOCTh. DKOHOMUYHOCTH. Ma-
TEMATUYECKAs CXEMa OMMUCAHU TEXHUUYECKUX CUCTEM.

Jlureparypa k Teme 5: [2, 3, 5]

Tema 6. [TocTtpoenue dhopmanbHON MOIECIN 00BEKTA UCCIICT0OBAHUS.

Conepkanue TeMbl 6: [Toctpoenne GpopmManbHOM MoJeIn 00BEKTA UCCIEAOBAHMS.
Onucanue TunuuHbIX cxem: JlerepmunupoBannas (D-monens), ee MmaTemMaTudeckas xa-
paKTepUCTUKa, METOJIbI pelieHus. JIucKpeTHO-aeTepMuHUpoBaHHas MoAelb (F-cxemsr).
JluckpetHo-ctoxacTuueckue Mojeind. MMUTalMoOHHOE MOJEIMPOBAHUE TEXHHYECKHX
CHUCTEM.

Jluteparypa k Teme 6: [3,4,5,11]

3.3. IpakTnyeckue (ceMUHAPCKHE) 3AHATHA — HE PEIYCMOTPEHHBI.

3.4. JIaGopaTopHbie padoThI

Ne Tema paboTsr Obmem, Hac. Jluteparypa
/1 P OYH./3209H. patyp
1 OcnoBsl pabotsl B Mathcad. UuaTtepdeiic. BBon u popmatupo- 11 B9,101213]
BaHHE TEKCTa
9 BBox u penakrupoBanue Beipaxkennii B Mathcad. Pegaktuposa- 1/- 89101213
Hue gokymenTa. CripaBoyHasi CHCTEMA.
3 Wcnonp3oBanue BCTPOGHHBIX ¢byuknuii Mathcad. Co3znanne 11 89101213
M0JTb30BATEIbCKUX (DYHKIIUH.
Bbrurcienne cyMM, MPOU3BEACHHN, HHTETPAIIOB, TIPE/IEIIOB B i
4 Mathcad. o 89101213
5 Co3nmanue Matpuil ¥ BeKTopoB. Co3aaHue paHKUPOBAHHBIX I1€- 11 69101213
PEMEHHBIX.
6 Omnepanuu HaJ MaTpuiiaMu ¥ Bektopamu. CrieruanbHbie QyHK- 11 89101213
MK 711 pabOTBI C MATPHIIAMH.
[Toctpoenue 2D- u 3D- rpadukos. 1/- [89101213]
Perrenue cucTeMbl TUHEHHBIX alreOpandecKuX ypaBHEHHH 1/- [89101213]
9 Haxoxcz[eline KOpHEW MoJInHOMa. Penienne TpaHCIeHEHTHBIX 1/- B910,1213]
ypaBHEHHIA.
10 Perrenue cucteM ypaBHCHHIA. 1/- [89101213]
11 [MporpammupoBanue B Mathcad. Coznanue mporpaMMHOTo Mo- 1/- 89101213
nyiist. VIcnosib30BaHKe YCIIOBHOTO OIEpaTopa.
12 [Tporpammuposanue B Mathcad. Co3mnanue nukimos. O6padborka 1/- 89101213
OIIHOOK.
13 Pernrenue 3a1a4 ONTUMU3AIUH U JIMHEHHOTO MPOrPaMMHPOBAHHS. 1/- [89101213]
14 | Pemenne 0OBIKHOBEHHBIX AU PepeHIINATbHBIX YPaBHEHUH. 1/- [89101213]
15 Pemrenvie nudpepeHnnanb-HpIX yPaBHEHH U CHCTEM BBICIITIHX 1/- 69101213
HOPSIIKOB.
16 Perrenue IByXTOYEUHBIX KPACBBIX 3a/1a4. 2/- [89101213]
Uroro: 17/4




3.5. CamocrosiTesibHasi padoTa cTyleHTa

No . O06bewm, yac.
Bunel camocTosiTenbHON pabOTHI CTYACHTA ’
/11 OYH./3204H.
1 W3yuenue nekimonHoro marepuana (He menee 50% ot o6beMa JeKIuii) 18/30
2 [MoaroroBka k mpakTuyeckuM 3aHATusIM (He MeHee 50% ot obbeMa ayau- -/-
TOPHBIX TPAKTUYCCKUX 3aHSITHI)
3 [Monroroska k nabopaTopubsM padotam (He Mmeree 50% oT oObema aynu- 20/25
TOPHBIX JJAOOPATOPHBIX 3aHSITHIN)
4 Brinonnenue kypcoBoro npoekra (36 yacon) -/-
5 BrimonaeHne KypcoBoit paboTsl (27 yacoB) -/-
6 BrimonHeHNE MHANBUYATLHOTO 3a/1aHusI (HE MEHee 9 4acoB) -/9
Hroro: 38/64

3.6. KypcoBoii npoekT (padoTa), HHIMBUAYAJIbHOE 3aJaHHE

Brimonaenune kypcoBoro npoekta (paboThl) O TUCIUIIIMHE YYEOHBIM TIJIAHOM HE
IPEyCMOTPEHO.
JIist cTyneHTOB 3a04HOM (hOpMBI 0OYUIEHUS TTPETYCMOTPEHO BBITIOJTHCHUE WHIH-
BUJIyaJIbHOTO 3a7aHus (KOHTPOJILHOM paboThl) B 00beMe 9 uacos.

4. ®OPMbI KOHTPOJISI OCBOEHUA JUCIIUITJIMHDBI

Texkymuili KOHTPOJIb 3HAHUU CTYACHTOB IIPOU3BOJNUTCS MO PE3YyJIbTATAM BBIIIOJI-
HEHUS J1abOpaTOPHBIX paboT, a TAaKKe BO BpeMsl KOHTPOJIBHBIX OIPOCOB B X0JI€ IPOBE-
JIeHUsI JTa0OpaTOPHBIX paboT.

IIpomekyTouyHass arrecralusi 10 pe3yjbTaTaM OCBOCHHUS IUCLUILIIMHBI B CE-
MECTpe MPOBOJIUTCA B (POPME CEMECTPOBOrO AK3aMEHa MO KypCy M 3alluTa KypCOBOM
pabotel B cooTBercTBUU C «IlonoxkeHuem 00 opraHuzanuu yuyeOHoro mpoiecca B Jlo-
HEIKOM HaI[MOHAJIbHOM TEXHUYECKOM YHHUBEPCHUTETE (HOBasl PEAaKIUs)», YTBEPKICH-
HoM npukazoM JJoHHTY Ne 1006-14 oT 01.12.2016 r.

Jlist ompeneneHusi ypoBHSI 3HAHUN CTYJEHTOB IPENOAaBaTelb PYKOBOJCTBYETCS
KPUTEPUSMHU OIICHKU 3HAHUH, SBISIIOIIMMUCS COCTABIISAIOMIEH y4eOHO-METOIUYECKOTO
KOMILJIEKCA JUCUHUIIIINHBL.

5. YHEBHO-METO/IMYECKHUE MATEPHUAJIBI 1O JUCIHUIIJIMHE

Jluteparypa:
OcHoBHas:

1. OukoB B.®. Mathcad 14 qyis cTyneHTOB, HHXEHEPOB U KOHCTPYKTOpoB / B. @. Ou-
koB ; B.®. OukoB ; . pen. E. Konaykoga. - CI16. : BXB-Ilerepoypr, 2007.

2. MopenmupoBanue cuctem : ydeonuk mis By3oB / C. U. JIBopeukwuit [u ap.] ; C.H.
HBopeukuii, F0.JI. Mypomuies, B.A. [loronun, A.I'. Cxuptnanze. - M. : UL "Axane-
mus", 2009. - 320c.

3. MogenmupoBanue (HU3NIECKUX MPOIECCOB B TOPHOM IMPOU3BOACTBE : y4eOHOE T0CO-
Ooue NI CTyIeHTOB, oO0y4aronuxcs mo crneruaibaocty 21.05.04 "T'opuoe aeno" / C.
B. bopmiesckutii [u ap.] ; C.B. bopmesckuii, C.A. Kanakun, K.H. Jlabunckuii u 1p. ;
'OV BIIO "IouHTYVY". - Nonenk : lludposas tunorpadus, 2016.




4. YmuoB A. E. MeTo/ipl MaTeMaTHYECKOTO MOAEIMPOBaHUS [DIeKTpOHHLIH pecype] :
yuebHoe nocobue ana By3oB / A. E. ¥Ymuos ; 'OV BIIO " MockoBckuii dhusuko-
TEXHMYECKUH HHCTUTYT (rocymapcTBeHHBIH yHuBepcuter)". - 4,8 M6. - Mocksa :
MOTH, 2012.

JononHuTenpHaL:

5. Kybnanos M.C. Maremarudeckoe MojeIMpoBaHie. MeTOONMOT s U METOBI paspa-
0O0TKH MaTeMaTHYECKUX Mojelell MeXaHHYeCKUX CUcTeM U mporeccos. Yacts . Mo-
JIENIAPOBaHKUE CUCTEM U IIpolleccoB. YuebHoe nmocodue. — M.: MI'TV I'A, 2004. — 108
¢

6. Beesiennie B MaTeMaTHyecKkoe Mozeaposanue. / Ammxmun B.H., Tpycos [1B., ['ut-
maH H.B. u np. — M.: Jloroc, 2005. — 440 c.

7. Tapacesuu 10.JO. Marematuueckoe 1 KOMITBIOTEPHOE MOJeIMpOBaHye. BBOIHBIN
Kypc: Yuebnoe mocobue. — M.: Equropuan YPCC, 2004. — 152 c.

8. lesixonos B.I1. Mathcad 8/2000 : crneumanbHBI CIPABOYHUK : Haubosee MOJHOE
crpaB.pykoBoacTso / B. IT. JIpsikonos ; B.IT. Jlpsikonos. - CII6. : Iurep, 2001. -
592¢. g

9. Anexcees E.P. Mathcad 12 : camoyuurens / E. P. Anekcees, O. B. YUecHokosa ; E.P.
Anexcee, O.B. YecHokoa. - M. : HT Ilpecc, 2005. - 345 c. : un. - ISBN 5-477-
00088-0.

10. [Tmc A.M. Mathead 2000 : Maremaruyeckuii NpaKTHKYM IUIsE 3KOHOMUCTOB U HH-
keHepos : Yueb.nmocobue s By3os / A. WM. ITnuc, H. A. CnuBuna. - M. : ®uHaHCh 1
crardctuka, 2002, - 656¢. : ui. - ISBN 5-279-02281-0.

11. Ilmpymor Y.I'. Uncnennele mMetossl: ydeOHoe rocobue aisi CTyJEHTOB BTY30B.-
M.:dpoda, 2004.-224 c.

Internet-pecypchl

12. http://www.electricity.zp.ua/Mathcad.php
13. http://www.exponenta.ru/soft/Mathcad/Mathcad.asp

6. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

1. JleknuoHHbIE 3aHATHS:
— ayJuTOpHs, OCHAIEHHAas IPE3EHTAIMOHHON TEeXHUKOH (IPOeKTop, SKpaH,
KOMIIBIOTED);
~ KOMIUIEKT 3JIeKTPOHHBIX [IPe3eHTAIUH.
2. JlaGopaTopubie paboThbi:
~ KOMIBIOTEPHBIN KJIACC, OCHAILCHHbIN MTePCOHATBHBIMH KOMITBFOTEPAMIL;
- maket I1O obmero Haznauyerus MathCad.

CocraBurens pabodei porpaMmei: ﬂﬂW nou. MensHukos B.A.

(MOANHCH)




	Дисциплина рассматривает вопросы основ аппаратного и программного обеспечения математического моделирования технологических объектов.
	Целью дисциплины является: формирование у студентов знаний методов математического моделирования, основ разработки математических моделей технических систем.
	– знать основные понятия моделирования, типы моделей, требования, предъявляемые к разработке математических моделей технических систем;
	– уметь составлять математическое описание детерминированной технической системы, проводить математический (имитационный) эксперимент на разработанной модели, оценить адекватность математической модели.
	3.2. Лекции
	3.3. Практические (семинарские) занятия – не предусмотрены.


