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1 Heab 1 32124 OCBOEHMS TUCHUILINHBI (MOIYJIs1)

HeﬂblO HU3YyUCHHUA NUCIHUILJINHBI «Marematnyeckoe MOACIIUPOBAHUEC XUMHKO-TCXHOJOTHYCCKUX
Hpoueccms» ABIIACTCA HOJIy‘-IeHI/Ie CTYI[GHTaMI/I TeOpeTI/I‘-IeCKI/IX 3H3,HHI>1, yMeHI/Iﬁ nu HpaKTI/I‘-IGCKI/IX
HABBIKOB IPUMCEHCHUA MATEMAaTHYCCKUX METOAOB I PEHICHUA HAYYHO-TCXHHUYCCKHUX 3alayd IIpUu
CO3JIaHMH KOHKYPEHTOCTIOCOOHOH MPOIYKIMU U3 KOMIIO3UIIMOHHBIX U ()YHKIIMOHATIBHBIX MAaTEPHAJIOB.

3anaann HN3YUYCHUA TUCHUIIIUHBI ABJISAIOTCA:

- OCBOCHHUC U HpI/I06p€T€HI/I€ HABBIKOB HpI/IMeHeHI/ISI MaTeMaTu4CeCKUX METOOAOB aHaJIM3a Hu
CHUHTE3a IMPOU3BOACTBCHHBIX O6’beKTOB 1 TCXHOJOTHYCCKHUX l'IpOI_IeCCOB;

- HpI/IMeHeHI/Ie CTaHI[apTHLIX IIAKECTOB U CpeZ[CTB KOMHBIOTepHOI‘ (0] MOI[GJII/IpOBaHI/ISI JUIA
IPOCKTUPOBAHNA XUMHKO-TEXHOJIOTHYCCKUX ITPOLECCOB U I/IS,I[eJ'II/Iﬁ 13 KOMIIO3UIIMOHHBIX MaTCpUaloOB.

2 MecTo AUCHUILIUHBI (MOAYJIs1) B CTPYKTYpe OCHOBHOMH MpogeccCHOHATBLHOM

o0pa3oBaTeJbHON MPOrpaMMBbI

JuctumimHa (MOAYJIbh) OTHOCUTCS K O0S3aTeNbHONW YacTH OCHOBHOW MpodecCHOHATBLHOM
00pa30BaTeNbHON MPOrpaMMBI.

Jucnumimza (Moayib) u3ydaercs B 1 cemectpe.

3 [lepeyeHb MIIAHNUPYEMBIX Pe3yJbTATOB 00yUeHUsl N0 JUCHUIIHHE (MOTYTI0)

[lepeueHb MIaHUpyeMBbIX pe3yJbTaTOB OOyuUeHHs MO JUCLUIUIMHE (MOAYIIO), COOTHECEHHBIX C
IUIAaHUPYEMBIMU PE3yJIbTaTaMH OCBOEHMSI OCHOBHOM NMpoQecCHOHaNbHON 00pa30BaTeIbHON MpOrpaMMBl
(popMupyeMBIMU KOMIIETEHLIIMSMHU) U HHAWKATOPAaMHM HX JOCTH)KEHHUS, YCTAaHOBJIEHHBIMH B OOLICH
XapaKTepUCTHKE OCHOBHOMN MpodeccnoHanbHOM 00pa30BaTeIbHOM IPOrpaMMBbl, IPUBEIEH HIDKE.

B pesynbrare ocBOeHUS AUCHUILINHBI (MOYJIs1) 00YYarOIMICs TOJIKEH:

3HaTh:

1) oCHOBHBIC BH/IbI HAYYHBIX MCCIICAOBAHUN U TOPSAIOK UX MPOBEACHHs (KO KOMIECTCHIIHH —
OIIK-1, ko unaukatopa — OITK-1.1);

2) COBpeMeHHbIC MPHOOPHI ¥ METOAWKHA OPTraHM3aIllUH SKCICPHUMEHTATIBHBIX HCCIICIOBAHUN |
00paboTku ux pe3ynbratoB (ko kommereHnuu — OITK-2, ko uaaukaTopa — OIMK-2.1);

YMerh:

1) ¢opmymupoBaTh 1M W 3a4aYd  WCCJICIOBaHHs, YCTaHABIWBATh TMOPSAMAOK 3ajad,
HCIIOJIb30BAaTh KPUTEPHH OIEHKH pe3yiabTaToB wucciemnoBanus (kox kommereniun — OITK-1, xox
unaukaropa — OIMK-1.2);

2) 000CHOBaHHO IUIAHHPOBATh, MIPOBOANTE U 00pabATHIBATh PE3YJIbTATH AKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHMI C UCIIOJIb30BAHUEM COBPEMEHHBIX MpuOopoB (koa kommereHimu — OITK-2 uHmukaropa
— OIIK-2.2);

Baanern:

1) mpakTUYeCKUMH HaBBIKAMH MOJTOTOBKH M TPOBEICHUS HAYyYHBIX WCCICJOBAaHHI, a TaKXkKe
OLICHKH MOJYy4eHHbIX pe3yabTaToB (ko kommereHiuu — OITK-1, kox uaaukaropa — OITK-1.3);

2) HaBBIKAMU HCIIOJIb30BAHUSl COBPEMEHHBIX NPUOOPOB, OpraHU3allMd ¥ TMPOBEACHUS
IKCIIEPUMEHTOB, aHAJIM3a pPEe3yJbTATOB AIKCIEPUMEHTAIBHBIX HCCICIOBaHHH (KOJ KOMIIETCHIIUH —
OIIK-1, ko uaaukatopa — OITK-2.3).

[TonHbIe HAMMEHOBAHUST KOMIIETEHIIMA U MHIUKATOPOB UX JOCTUKECHHUSI MPEACTABICHBI B OOIIEH
XapaKTEPUCTHUKE OCHOBHOM Mpo(heCcCHOHATBHON 00pa30BaTEIHLHON MPOTPaMMEI.



4 O0beM U coepkaHue JMCUMILINHBI (MOLYJIs1)

4.1 O0beM TUCHUILUIMHBI (MOYJISA), 00beM KOHTAKTHOM M CaMOCTOSITEJIbHOI
padoTrbl 0o0yuyamomierocsi mNpPHM OCBOEHMHM JUCHUILVIMHBI (MoayJsi), (opMbl
NMPOMEKYTOYHOM aTTECTAIUM 1O JUCIHUILUIMHE (MO1YJII0)
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Ounas hopma 00yueHUs

1 c 5 180 12 12 12 - 2 0,25 | 141,75
HTroro - 5 180 12 12 12 - 2 0,25 | 141,75

YcnoBHbIe cokpameHust: J — sk3amen, 34 — 3auet, 13 — nuddepenmpoBannblii 3a4eT (3a4€T ¢ OLEHKOH ),
KII — 3amuTa kypcoBoro npoekra, KP — 3amura kypcoBoii paboThI.

4.2 CogepskaHue JICKIIUOHHBIX 3aHATHH
Ounas ¢popma o0yueHus

Ne

wn TeMbl JIeKIIMOHHBIX 3aHATHH

1 cemecTp

1 |Beenenue. llenp u 3amaum kypca. O MareMaTMYeCKMX METOaX B HAyKe M TEXHUKE.
Xapakrepuctuka copeMeHHbIx CAD-CAE cucrem.

Knaccuguxaryst TUIOBBIX 33,14 HHXEHEPHOT'O aHaJIN3a.

Marematndeckoe onvcaHne (pU3NKO-XUMHYECKUX IPOLIECCOB Pa3INniHON MPUPOIBL.

MaremaTrdeckie METO/Ibl PEILIEHHS] CCTEM YPABHEHUI.

Maremarndeckue Metoabl permieHuss 3anad Komm 1y1st 0OBIKHOBEHHBIX MG hepeHIMaTbHBIX
YPaBHEHU.

6 |MaremaTiyeckie METO/Ibl PEIICHHs KpaeBbIX 3a7ady Ul OOBIKHOBEHHBIX AU hepeHIatbHbIX
YPaBHEHUI.

7 |MaremariuecKkre METo/Ibl peleHNs KpaeBbIX 3a/1a4 Uil AU depeHInanbHbIX YpaBHEHHH B YaCTHBIX
IIPOU3BOJIHBIX.

8 |MaremarrdecKkrie MeToIbl apaMeTPUUECKON U CTPYKTYPHOM ONTUMU3ALIH.

al|lb]| Wi

9  |IIpumenenne CAE cricteM s pellieHUs THTIOBBIX 397184 MHYKEHEPHOTO aHATH3A

4.3 CoageprkaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
Ounas popma 00y4eHust

Ne

u/n Tembl NpaKTHYECKUX (CEMHUHAPCKUX) 3aHATHIA

1 cemecTp
1 |llouck u ananu3 uHpopmanuu no teme «MHTEerpanbHblii MeTon Kapmana ans perieHus
KPAaeBBIX 3aJ1a9»




Ne .
u/n Tembl NpaKTHYECKUX (CEMHUHAPCKUX) 3aHATHIA
2 |[louck u aHanu3 wHMOpMAIMK MO TeMe «METOa KOJUIOKALMH IS PEIICHUS KPaeBbIX

3a/1a9»
3 |[ouck u ananu3 uHGopMaluu 1Mo TeMe «MeToJ HAMMEHBIINX KBAJPaTOB JUIS PEIICHHUS
KpaeBbIX 3aJa4»

4 |Ilouck u aHanu3 uHGopmanuu 1o teme «MeTon cTpenbObl ISl pelIeHUs] KPAaeBbIX 33/1aW»

S |[louck m anamu3 uHpopMaimu Mo TemMe «MeToJ KOHEUHBIX DJIEMEHTOB Ui PEIICHHS
KpaeBbIX 3aJa4»

6 |[louck u ananmu3 mHpopMaimu MO TemMe «MeToJ KOHTPOJILHOrO o0beMa ISl PEUICHUS
KpaeBbIX 3aJa4»

4.4 Conepsxkanue J1a00paTOPpHBIX padoT
Ounas ¢popma o0yueHus

Ne
w/n HanmenoBanus j1a60paTopHbIX padoT
1 cemecTp
1 |'eomeTpuueckoe MOJIEIUPOBAHUE CTPYKTYPhl KOMIIO3UIIMOHHOTO MaTepuasa
2 |MogenupoBaHue MPOLECCOB TEIUIONEPEHOCA B M3ACIUAX U3 KOMIIO3UIIMOHHBIX MaTepHAlIOB
3 |MogenupoBaHue Ta30MPOHUIIAEMOCTH (DIIAHILIEBBIX COCOUHEHUH C MPOKIAaJKaMHU U3
TEPMOPACIIUPEHHOTO TrpaduTa

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYCCKUAX 3aAHATHI
3aHATHS YKa3aHHOTO THUIIA HE MPEAyCMOTPEHBI OCHOBHOM MpodeccruoHanbHOi 00pa3oBaTeabHON
IIPOTrpaMMON.

4.6 Conep:kaHue cCaMOCTOSATEILHON padoThl 00y4aK0Ierocst
Ounas ¢popma o0ydeHust

Ne .
o/ Bunsi u popMsbI caMocTOATEIBLHONH PadoThI
1 cemecTp
1 |CamocrosrensHoe u3yudenne Tembl: [lpuvenenrie CAE crcreM [pisi pelieHUs THIIOBBIX 3a/iad

MHKCHEPHOTO aHAIIM3a

2 |[lonroroBKa K MPaKTHYECKUM (CEMUHAPCKUM) 3aHITHIM
[ToaroToBka K 1a00paTopHbIM paboTam

4  |IloaroroBka K MPOMEXYTOYHOM aTTECTAllMU U €€ IPOXOXKICHUE

w

5 Cucrema ¢popMUpPOBaHUS OLEHKH Pe3y/abTAaTOB 00y4YeHHUs] MO AUCUHMILIHHE
(Moay;110) B paMKax TeKyLIero KOHTPOJISI YCHEeBAeMOCTH W INPOMEXYTOYHOM
arrecTanuy 00y4arouerocs

Ounas popma o0yueHust

MeponpusiTisi TEKyIIero KOHTPOJIsI YCIeBaeMOCTH MaxkcumaabHoe
U POMEKYTOUYHOM aTTeCTAlMH 00y4aKoerocs KOJINYeCTBO 0aJ1JI0B
1 cemecTp
OunenuBaemasi yueOHasi 1esiTeJIbHOCTh
. o0yuauierocs:
Texymui . »
ITepeeiii  |Ilocemenne NEKIMOHHBIX 3aHATHN 5
KOHTPOITh .
pyOexHbIi |BpinosiHeHHe 1a00paTOpPHbIX paboT 5
yCIIEBaEMOCTH
KOHTpOJIb |PaGoTa Ha MpaKTUYECKUX 3aHATHUSIX 5
KoHTponbHble MepOnIpUATHS (TECTHI) 15




MeponpusiTusi TEKyliero KOHTPoJisl yCIeBaeMOCTH MakcumaljibHoe
U NIPOMEKYTOYHOM aTTecTalnM 00y4aromerocst KOJINYeCTBO 0a/U10B
Hroro 30
OuennBaeMasi yueOHasi 1esiTeJIbHOCTh
o0yuauierocs:
Bropoii TTocemenne TEKIMUOHHBIX 3aHATHH 5
pyOexHbIii |BpinosiHeHne 1a00paToOpHbIX padoT 5
KOHTpoJIb |PaboTa Ha MPaKTUYECKHUX 3aHATHSIX 5
KoHTposibHBIC MepOIpUSITHS (TECTHI) 15
Hroro 30
[TpomexxyToun 40 (100*
asipaTTeCTyaum Jrzaven ( )

* B cimyuyae 0TKa3a 00y4aroLerocs OT pe3yJbTaToB TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH

IlIkasa cooTBETCTBHSI OLIEHOK B CTOOAJILHOW M aKajeMHM4YecKoil cucremMax
OLICHMBAHUSA Pe3yJIbTATOB 00yUeHHSs M0 AMCIUIIHHE (MOTYJII0)

Cucrema oueHUBaHUA

pe3yJbTATOB 00yUYeHUsI

CrobayuibHasl cucTeMa OICHUBAHUS 0-39 40-60 61 —80 81100

AxanemMuyeckasi CHCTEMa OLICHUBAHMSI

(9x3amen, muddepennmpoBanHblii 3aueT, |Heymosierso|Y noBnerBopu
3alMTa KypCOBOTO MPOCKTA, PUTEIBHO TEJIBHO

3aIIUTa KYpCOBOH paboTHI)
AxaneMuyeckasi CHCTEMa OLICHUBAHHUSI
(3auer)

OuneHku

Xopomo | Otau4yHO

He 3auteno 3auTeHo

6 Onucanue MarepuajibHO-TEXHHM4YeCKOH 0a3bl (BKJIKYasA 000pylOBaHHE W
TeXHHYECKHE CpeacTBa  00y4YeHHsI), HeOOXOAUMOM JUIsi  OCYHIeCTBJICHUS
o0pa3oBaTeILHOIO NMpouecca No AUCHUIIMHE (MOAYJIIO)

s ocymecTBieHns 00pa30BaTEIbHOIO Ipolecca IO JAUCHUIUIMHE (MOIyJo) Tpelyercs
yueOHasi ayJIuTopHsi, 000pyJ0OBaHHAs JOCKOM JJIi HAalMCAaHUS MEJIOM, a TaKKe KOMIBIOTEpOM (MU
HOYTOYKOM), BHCOMPOCKTOPOM, HACTECHHBIM JKpPaHOM (IS TPOBEACHHUS JCKIMOHHBIX 3aHATHH);
KOMIIBIOTEPHBIN Ki1acc (U1 MpOBeIeHHs TaOOpaTOPHBIX pabOT U MPAKTUUYECKUX 3aHATUI).

7 IlepeyeHb OCHOBHOW ¥ JONOJHHUTEJIbHOW Y4YeOHOW JUTEpaTyphl,
HEe00X0UMO /1151 OCBOCHMS AU CHUTIIMHBI (MOTYJIA)

7.1 OcHOBHas1 JIUTEpaTypa

1. Tony6ea, H.B. MaremaTtudeckoe MOAETUpPOBAHUE CHUCTEM M TPOLECCOB [DIEKTPOHHBIN
pecypc] : yuebnoe nocobue / H.B. 'ony6eBa. — Dnextpon. nan. — Cankr-IletepOypr : Jlanb, 2016. —
192 c. — Pexum pocrtyna: https://e.lanbook.com/book/76825. — 3ar. ¢ sxpaHa.

2. Tennogpusuka. HepaBHOBeCHBIE MpoLIECCHl TeMoMacconepeHoca : yueoHoe nocobdue / B. U.
Bbaiixos, H. B. IlaBmokeBuu, A. K. ®enoros, A. W. IIaun. — Munck : Bemmsiimas mkona, 2018, —
480 c. — ISBN 978-985-06-2941-8. — Tekct : anexktpoHHbii // Ludposoii oOpazoBarenbHbIN pecype
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/90838.html. — Pexxum moctyma: mus
aBTOPHU3UD. MOJIL30BATEICH



7.2 lonoJiHUTEIbLHAS JIUTEpaTypa

1. AmmaroB, KO.H. Marematuyeckoe MOJEIMPOBAHUE MPOU3BOJICTBEHHBIX IPOIECCOB
[DnexTpoHHEIH pecypc] : yue6. mocobue / FO.H. AnnatoB. — Dnektpon. gan. — Cankrt-IlerepOypr :
Jlanw, 2018. — 136 c¢. — Pexxum nocryna: https://e.lanbook.com/book/107271. — 3ar. ¢ skpana.

2. AumuxmuH, B. H. BBenenne B MaTtemMaTHueckoe MOJCIMPOBAHHUE [DIEKTPOHHBIA pecypce] :
yueOHoe mocooue / B. H. Amuxmun, M. b. I'ntman, 1. O. Kemnep. — DneKTpoH. TEKCTOBBIC JTaHHbIC.
— M. : Joroc, 2004. — 439 c¢. — 5-94010-272-7. — Pexum gocTyma:
http://www.iprbookshop.ru/9063.html

3. lOnpmertoBa, P. @. Xumuueckas TepMOJUHAMUKA : y4eOHO-MeToanuyeckoe mocoodue / P. ©.
IOnpmeroBa. — Cankr-IlerepOypr : Yauepcurer UTMO, MucTuTyT X002 1 6norexHosoruii, 2015.
— 40 ¢. — Texkcr : anextponnslii // Ludpooit obpazoBarensublit pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/65364.html. — Pexxum gocTyna: 1jist aBTOPU3UP. HOJIb30BaTEIIEH

4. AsepuenkoB, B. M. OcHOBbl MaTeMaTH4YeCKOr0 MOJEIUPOBAHUS TEXHUUECKUX CHCTEM
[DnexTponHbIi pecypc] : yueoHoe mocooue / B. M. Apepuenkos, B. I1. ®enpopor, M. JI. Xetidern. —
DNEKTPOH. TEKCTOBbIE aHHble. — BbpsHCK : bpsHCKU rocynapcTBEHHbIH TEXHUYECKUN YHHUBEPCUTET,
2012. — 271 c. — 5-89838-126-0. — Pexwum nocryna: http://www.iprbookshop.ru/7003.html

5. IOpuyk, C. HO. KomnbeloTepHoe MOACIUPOBAHWE HAHOTEXHOJOTHM, HAHOMATEpPUAIOB M
HAaHOCTPYKTYp. Marematudeckoe MozenupoBaHue (GoTomuTorpauueckux MPOIECCOB U IMPOIECCOB
AJIEKTPOHHOU JUTOTrpaduu NpU CO3MaHUM CYOMHUKPOHHBIX CTPYKTYP M CTPYKTYp C HAHOMETPOBBIMHU
pasMepamu [DnekTpoHHbIN pecypc] : kypc aekuuit / C. FO. FOpuyk. — DnIeKTpoH. TEeKCTOBBIE JIaHHEIE.
— M.: Uznarenbckuii Jom MUCuC, 2013. — 45 ¢. — 978-5-87623-662-3. — Pexxum pmocryma:
http://www.iprbookshop.ru/56066.html

8 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAINMOHHON CeTH
«AHTEepHET», HEOOXOAMMBIX /IJIsl OCBOCHUS AU CHMILINHBI (MOYJIs1)

1. 3b6C "Book On Lime". — HWuaTtepHer-cchuika st jgoctyma kK OBbC
https://tsutula.bookonlime.ru. — Pesxxum mocTyna: 11 aBTOPH3. MOJIb30BaTEICH.
2. OBC "Jlanp". — NuTepHeT-cebuika s goctymna k DBC : https://e.lanbook.com, 1o mapo:ro

3. Lludposoii obpazosarenbHbiii pecypc IPR SMART. — HurepHer-ccbluika Ui JocTyna :
http://www.iprbookshop.ru/. — Pesxxum moctyna: 11t aBTOpH3. MOJIb30BaTEICH.

4. Obpa3zoBarenbHas wiathopma «tOpaiiT» : aneKkTpoHHas 6MOIMOTEeKa /Ui By30B U CCY30B. —
WHTEpHET-CChUTKA [ Joctyna K DBC: https://urait.ru/, mo mapoio

5. eLibrary : Hay4Has 31eKTpoHHas OubauoTeka : [calfT]. — VHTepHeT-cchlIKa IS JOCTyIa K
HOB: http://elibrary.ru/. — Pexxum noctyna: asst aBTOpH3. OJIb30BaTeNCH.
6. KubepJlenunka : Hay4Has 3JIeKTpOHHast OMOIMOTEKa OTKPBITOro foctymna : [caift]. — URL :

http://cyberleninka.ru/, cBoboaHbI

9 Ilepeyenb WH(GOPMALMOHHBLIX  TEXHOJIOTHI, HEOOXOAUMBIX IS
OCyLIeCTBJICHHSI 00Pa30BaTEJILHOI0 MPOLECcCa M0 JUCUMUILINHE (MOTYJIIO)

9.1 IlepeyeHb HEOOXOAMMOIO €KEroAHO OOHOBJISIEMOIO JIMIEH3MOHHOIO W
CBOOOIHO PACHpPOCTPAHSEMOI0 MNPOTPAMMHOIO o0ecmeYeHUsi, B TOM 4YHCJIe

0TE€YE€CTBEHHOI'0 NPOU3BOJACTBA
1. Autodesk Education Master Suite 2010
COMSOL Multiphysics
Inkscape
Solid Works Education Edition 2015-2016
Scilab.
Adobe Reader
[TakeT oucHbIx mprnoxenuit «MonOduc [IpodeccrnonanbHbI
KOMIITAC-3D v15

N WN


http://www.iprbookshop.ru/9063.html
http://www.iprbookshop.ru/7003.html
http://www.iprbookshop.ru/56066.html
http://www.iprbookshop.ru/
http://elibrary.ru/
http://cyberleninka.ru/

9. Mathcad Education - University Edition
9.2 IlepeueHb HEOOXOAUMBIX COBPeMEHHBIX NMPO(decCHOHANBHBIX 0a3 JaHHBIX
U UHPOPMAUOHHBIX CIIPABOYHBIX CUCTEM

1. CnpaBounas npaBoBas cuctema «Koncynbrantlinrocy.
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