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1. HeJII/I, 3alaY1 1 INIAaHHPYEMBIC PE3YIbTATbI Oﬁy‘leHI/Ifl o AMCHHUIIJIMHE

[empto mpemojaBanvs IUCHUIUIMHBI «MareMaTudeckoe MOAeTUpOBaHUE
paboYnux MPOIECCOB aBTOMOOWIISA» SBIIETCS (OPMHpPOBAHUE Yy OO0Yy4arOIIErocs
KOHIIENTYAILHOTO TIPEACTABICHUS O BO3MOXHOCTSX, KOTOPBIE MPEIOCTABIISIET
MaTeMaTHYeCKOe MOJICTMPOBAHUE JIJII PEIICHUs 3a7ad HCCIICAOBaHHUS pPadoduX
MPOIIECCOB TPAHCIIOPTHBIX CPEACTB (B TOM YHCJIC HA CTAAUU NMPOCKTHPOBAHMS), A
TaK’K€ O COBPEMEHHBIX CPEICTBAX pealn3alii U UCCIICAOBAHUSI MaTeMaTHICCKUX
MO EJCH.

JlocTmwkenne naHHOW IENM TOApa3yMeBaeT HEOOXOAWMOCTh B TPOIECCE
oOydeHUs pereHus psijia 3a1a4, a UMEHHO:

— PaccMoTpeHne OCHOBHBIX MAaTEMAaTUYECKUX METOJIOB, MPHUMEHSEMBIX IJis
MOJICTTMPOBAHUS TEXHUYECKUX CUCTEM.

— OcBoeHHE palMOHATBHOTO TOAXO0Ja K BBIOOPY METOAOB IJIsl MOCTPOCHUS
MaTeMaTHYeCKUX MOJIENICH TIPH pelIeHHH KOHKPETHBIX 3a/1a4.

—  OBnageHue HaBbIKAMHM pabOTHI C MPUKIAAHBIM IPOTrPaMMHBIM 00€CIIEUEHUEM,
MO3BOJISIIONIMM PEATM30BbIBATh U MPOBOAUTH MCCIECAOBAHUS MaTeMaTu4ecKuX
MOJEIIen.

OOyyenne 1o aucuuiuiiHe «MaremaTnyeckoe MoJenupoBaHue padboyux

NPOIECCOB aBTOMOOWJISH» HampaBiieHO Ha (OpMUPOBaHUE Yy OOydaroIIMXCs

CJICAYIOIIMX KOMITCTCHIIUM:

Koa vy HamMeHOBaHMe KOMIIETe HIUIi NuaukaTopbl 10CTHKE HUS
KOMIIE T€ HIIUHU
OIIK-5. CiocobeH mpuMEHSTh NOITIK-5.1.3HaeT OCHOBHBIX MMOJIOKEHU N
MHCTpYMEHTapuil opMain3anu (M3UKA 1 METOZOB MaTEeMaTHKH,
HAay4YHO-TEXHUYECKHUX 33]1a4, UCIIOJIb30BATh MIPUMEHSEMBIX JUIsl TOCTPOCHHUS

IPUKIAJHOE IPOrpaMMHOE 00ecrieueHue A1 | MaTEMaTH4YeCKUX MOAEIEeH TEXHUYECKUX
MOJICTMPOBAHHUSI U TPOEKTUPOBAHUS CUCTEM U | CHCTEM.

IIPOLIECCOB. NOIIK-5.2. YMeeT npuMeHSTh JaHHbIE
IIOJIOXKEHMU L (1)I/ISI/IKI/I 1 METOJbI MAaTEMATUKHU
IUI IOCTPOEHMSI MAaTEMaTHYECKUX MOJEIEH
KOHKPETHBIX CUCTEM TPAHCIIOPTHBIX CPEIACTB.
HOIIK-5.3. Bnageer HaBbIKaMu pabOTHI C
IIPOTPaMMHBIMH CPEIAMH, ITO3BOJISIOIIMMHI
PCAIM30BBIBATE U UCCIICAOBATHL ITIOCTPOCHHBIC
MO/IEIIN.




2. MecTo IMCIUNJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NPOTrpaMMbl

Jucnummna BxoauT B 6azoByto dacTh Oyoka 1 (b.1.1) OIIIl maructparypsi.
CopeprxaTenbHO OHA CBsi3aHa CO cleayromuMu BXoasmuMu B OOIT maructparypsl
TUCUMILINHAMU:

—  OCHOBBI HAYYHBIX UCCIIETOBAHNM.

—  KoHCTpyK1Hs rOHOYHBIX aBBTOMOOUJIEH.

—  OCHOBBI TOHOYHOI'0 MHKUHUPHHTA.

—  HccnenoBanust M MCTIBITaHUSI TOHOYHBIX aBTOMOOMIIEH.

—  ABTOMaTHYE€CKHE CHCTEMbI TOHOYHBIX aBTOMOOUJICH.

—  DJekTpuyeckas TPaHCMUCCHS TOHOYHOTO aBTOMOOWIIA.

—  I'uOpuaHbIe 3HEPTOYCTaHOBKH Ha3EMHBIX TPAHCIIOPTHBIX CPEACTB.
—  HudpoBbie TEXHOJIOTHUH B IPOEKTUPOBAHUU aBTOMOOMIIS.

3. CTpyKTYypa H cogepKaHue TUCIUIIIAHbI

OO01mas Tpy10eMKOCTh JUCIMILIMHBI COCTaBisieT 5 3adeTHbiX equaui (180
gaca).

3.1 Bwuabl yueO6HOI padoThI U TPY10EMKOCTH
(mo ¢popmam oOyueHus )

3.1.1. Ounas popma oOyueHus

Ne Ko | CemecTpsl
n/m Bu yueOHoii padoThI 4eCTBO 2
4acoB
1 | AyauTopHble 3aHATHSA 36 36
B tom uucne:
1.1 | Jleknun

1.2 | CeMuHapCKue/MPAKTHICCKHE 3aHSATHS

1.3 | JITaboparopHbIe 3aHATHS 36
2 | CamocTosiTe1bHas padoTa 144 144
3 | Ilpome:kyTOUHasI aTTECTAIMS

3auer
Hroro 180

3.2 Temaruveckuii MJIaH U3YYEeHUS JUCUUTLTHHBI
(mo popmam oOyueHus )

3.2.1. Ognas ¢popma oOyueHus



TpynoeMKoCTb, Yac

AynuTopHasi padora =
sy [ & |2
Ne Paszeibl/Te Mbl o - 2 = z g S
n/n AUCHMILTHHBI § = & 5 2 w g % 3 =
2 E | Eg | 25| E&| g
= 55 | %] 52| 2§
1 BBenenue B TMCHUILUINHY. 14 - - 2 - 12
2 ba3oBbie moHsTUA 14 - - 2 - 12
MaTeMaTH4eCKOTO
MOICTHPOBAHUS.
3 DKCTpeMallbHbBIC 3a/1a9H B 14 - - 2 - 12
MaTeMaTHIECKOM
MOJIETMPOBAHUH.
4 CoBpeMeHHbIE CpeicTBa 14 - - 2 - 12
peanu3anyy U UCCIIeI0BaHUA
MaTeMaTU4YECKUX MO ICIICH.
5 Cucrema KOMIIBIOTEPHOU 14 - - 2 - 12
MaTeMaTuku «SMath Studio».
6 CpenctBo rpadudeckoro 14 - - 2 - 12
IPOTPAMMHPOBAHUS « XCOS».
7 Crarnueckue MaTeMaTH4eCKue 16 - - 4 - 12
MOJIEIM MEXaHHYECKHX CUCTEM.
8 JluHaMu4yecKue 16 - - 4 - 12
MaTeMaTUIEeCKUE MO IEIH
MEXaHUYECKUX CUCTEM B
WHEPIHATIHHBIX CUCTEMAX
OTCUETA.
9 JIuHaMu9IecKue 16 - - 4 - 12
MaTeMaTUYeCKUE MOIEIN
MEXAHHUYECKHUX CUCTEM B
HEHHEPITHATbHBIX CHCTEMaX
OTCYETA.
10 | PerpeccuoHHbIe MOIEITH. 16 - - 4 - 12
11 | CroxacTnueckue 16 - - 4 - 12
MaTEMaTH4YECKUE MO IEIH.
12 | Maremarnyeckoe 16 - - 4 - 12
MOJIEITIMPOBAHNE
TUAPABINICCKHUX,
IMHEBMATHYECKUX,
TEIUIOTEXHUYECKUX U
AIIEKTPOTEXHUUECKUX CHCTEM.
Hroro | 180 - - 36 - 144




3.3 Coaepxanue TUCHHIIAHBI

Coneprkanue Kypca 1o pas3jienam JUCIHUILIHHBL:

Tema 1. Beenenue B JUCIUILIMHY.

[Ipenmer, uenb, 3a7a4u U coAepKaHue TUCHUILTUHBL. CBsi3aHHbIE 00JIACTH 3HAHUSL.
Kparkas uctopus pa3BuTHsI METOJ0B U CPEJICTB MAaTEMaTHYECKOT'0 MOJICTUPOBAHUSI,
€ro 3HaUCHHUE B COBPEMEHHOM TEXHUKE U HAYKE.

Tema 2. ba3oBbic TOHATHS MAaTEMaTHYIECKOTO MOICIIMPOBAHMS.

[lonsiTist Monmenu W MoJenupoBaHus. MHOrooOpasne 0OBEKTOB MOJACTUPOBAHMUS.
Monerns Kak CpencTBO U3y4EHHs CUCTEM U IPOTHO3UPOBAaHUSA. AJIEKBATHOCTh MOJIEH
U 00yacTh €€ MNPUMEHMMOCTH. BuIbl MOJETUPOBaHMS U UX B3aHMMOCBS3b.
Marematnueckuil anmapar Kak Haubojee yHHBEPCAIbHOE CPEIACTBO IMOCTPOEHUS
mopenei. Knaccudukaiysi MmareMaTH4ecKux MoJeNei.

Tema 3. DkcTpeManbHBIC 337]a9M B MAaTEMAaTUIECKOM MOICITUPOBAHUH.

CyTb dKCcTpeMalbHBIX 3a7a4. [lorsaTre 1eneBoit GyHKIIMH MaTeMaTHISCKON MOICIH.
OpHOoKpUTEepHATIbHBIE U MHOTOKPUTEPUAIIbHBIC 33]]aul, KpaTKUil 0030p METOA0B UX
perieHusl.

Tema 4. CoBpeMeHHbIE CpEICTBA pealu3allid U HMCCIEAOBAHUS MaTEeMaTHUYECKHX
MOJIEIIEN.

CoBpeMeHHast BBIYUCIIMTENLHAS TEXHUKA U IPUKJIATHOE IPOTrpaMMHOE 00ecTiedeHre
KaK CPEICTBAa peaIM3ali U MCCIEI0BaHNs MaTeMaTndecKux Mojenen. TabmuaHbie
npoueccopsl: «Excely, «Caley» u ap. Cpenbl mporpaMMupoBaHUs Ha sI3bIKaX BHICOKOTO
ypoBHs: «Fortran», «Pascaly, «C», «MATLAB», «Scilaby» u nap. Cuctemsl
KoMIIbloTepHOM MaTtematuku: «Mathcad», «Maple», «Mathematica», «SMath Studio»
u ap. CpenctBa rpaduueckoro mporpamMmmupoBanus: «Simulink», «Xcos» u ap.
CpencTBa UMUTAITMOHHON BU3YyaIM3allMd MaTeMaTHIECKUX Mojenen: « MapleSim» u
Ap.

Tema 5. Cuctema koMmbroTepHOU MaTemMaTuku «SMath Studioy.

Ha3nauenne u Bo3MokHOCTH cucTeMbl «SMath Studio», e€ MecTo cpeau mpodux
CPEICTB pelIeHHs 3a/Jad MaTeMaTHuecKoro MojenupoBanus. Mutepdeiic cucteMsl
«SMath Studio», ocHOBHbIE €€ HHCTPYMEHTHI U IPUEMBI PabOTHI ¢ HUMHU. Pelnenue
IpOCTENIIMX MaTeMaThuyecKux 3anad B cpene «SMath Studio».

Tema 6. CpeactBo rpapuiecKoro NporpaMMUPOBAHUS «XCOS».

Ha3naueHne 1 BO3MOKHOCTH CpPe/Ibl TPOTPAMMHUPOBAHMSI Ha SI3bIKE BBICOKOTO YPOBHS
«Scilab» e€ mecTo cpeau MPOYUX CPEACTB pPEIICHUS 3aad MaTeMaTHYeCKOTO
mojaenupoBanusi. CpenctBo rpapuueckoro MporpaMMHUPOBAHUS «XCOS» CpPeMbl
«Scilaby. Unrtepdeiic cpencta «Xcos», OCHOBHbIE €r0 MHCTPYMEHTHI U TPHUEMBI
paboThl ¢ HUMU. PereHne npocTeHIMX MaTeMAaTHIECKUX 33]1a4 B Cpeie « XCOSy.



Tema 7. CtaTueckue MaTeMaTUYeCKUE MOJIEIN MEXAaHUYECKUX CUCTEM.
DOKBHUBAJICHTHAsI pacuéTHasi CXeMa 1 pPaIllMOHATIBHBIN BEIOOp €€ CTpYKTyphl. CHUIIOBBIC
BO3JICHCTBUSA U CBSI3M MEXaHUYECKHX CHCTEM B CTAaTUKE, MX NPEICTaBICHHE HA
pacu€rHbIX cxeMmax. lcrmons30BaHWE METOJOB CTATUKM W KUHEMATUKU IS
MOCTPOCHUS MAaTeMaTUYeCcKuX Mmojeneu. [Ipumepsl cTaTHUECKMX MaTeMaTU4eCKHUX
MO eIet MEXaHUYECKUX CUCTEM.

Tema 8. [lunamuyeckue MaTeMaTUYECKHE MOJEIM MEXaHMUYECKUX CHUCTEM B
MHEPUHUATbHBIX CUCTEMAX OTCYUETA.

Hcrnonp30BaHne METOIOB KIIACCHUUECKOM MEXAHUKH JIJI1 IOCTPOEHUS TUHAMUYECKHUX
maremarnyeckux  mogaened.  [lpunmun  JI’Anambepa —  Jlarpamka wu
nupdepeHanbHbie ypaBHeHus: ABxkeHus. [Ipumenenue npuniuna /I” Anambepa —
Jlarpanxa K MEXaHUYECKUM CHUCTEMAaM C HEFOJIOHOMHBIMU CBs3sMU. CBA3H, CUIIOBBIE
BO3JICUCTBUSA, CWJIBI U MOMEHThl MHEPLUMU MEXAHMYECKUX CHCTEM B JMHAMHUKE, UX
MpEACTaBICHUE HA pacUYETHBIX cxeMmax. lIpumepbl AUMHAMUYECKUX MaTeMaThdeCcKUuX
MOJIEJIEV MEXaHUYECKUX CUCTEM B MHEPLHUAIBHBIX CUCTEMAX OTCYETA.

Tema 9. Jlunamudeckue MaTeMaTUYECKHE MOJCIM MEXaHMYECKUX CHCTEM B
HEMHEPUUAIBHBIX CUCTEMAX OTCUETA.

OCOOEHHOCTH MNPUMEHEHUSI METOJIOB KJIACCHUUECKOW MEXaHUKU JJIsl MOCTPOCHUS
MaTeMaTHYECKUX MOJENE MEXAHHMYECKUX CUCTEM B HEUMHEPIMAIBbHBIX CHCTEMAaXx
otcuéra. CHIIbI © MOMEHTBI MHEPIIUH, 00YCIIOBIEHHBIE HEMHEPIUATHHOCTHIO CUCTEMBI
OTCU€Ta, HMX IMPEICTABICHUE HA pacy€THbIX cxemax. l[Ipumepbl AUHAMHYECKUX
MaTeMaTUYECKUX MOJIETIEW CUCTEM B HEMHEPLMAIBHBIX CHCTEMAX OTCUETA.

Tema 10. PerpeccuonHbie MOJIEIN.

Perpeccust kak cmnoco0 MareMaTHYECKOTO OMNHCAHUS TPYAHO(OPMAIN3yEMbIX
00BbEeKTOB. MeTo/Ibl MOCTPOEHUSI PErPecCUOHHBIX 3aBUcUMoOcTel. [TommHoMuanbHast
perpeccusi.  AmmpokcumarnoHHas — TeopemMa  Beitepmrpacca.  OcoOeHHOCTH
MPUMEHEHUSI PETPECCUOHHBIX Mojened. [IpuMepsl perpecCMOHHBIX MOJENEH
TEXHUYECKUX CUCTEM.

Tema 11. CroxacTueckue MaTeMaTuyeCKue MOIEIH.

[IpoOnembl, mnpuBOASIIME K HEOOXOJUMOCTH TIOCTPOEHUS CTOXACTHYECKHUX
MaTeMaTH4eCKUX MoJenen. lcnosp30BaHne METOA0B TEOPUM BEPOSATHOCTEH M
MaTe€MaTU4YECKOW CTAaTUCTUKH I MOCTPOEHHSI CTOXAaCTHUYECKUX MATEMAaTUYECKHUX
Mojener. MoaenmpoBaHue CIIy4alHbIX BEJIMYKMH U CITy4alHbIX NPOLeCCOB. [ Ipumepsl
CTOXACTUYECKUX MAaTEMAaTUYECKUX MOJIENIE TEXHUYECKUX CUCTEM.

Tema 12. Marematuueckoe MOJEIMPOBAHUE THUAPABINYECKHUX, MTHEBMATUYECKHUX,
TEIUIOTEXHUYECKUX U AJIEKTPOTEXHUUYECKUX CUCTEM.

OcoOeHnHoctu MaTeMaTH4EeCKOTO MOIEUPOBAHUS TUAPABINYECKUX,
MTHEBMATUYE€CKUX, TEIUIOTEXHUYECKHUX U JIEKTPOTEXHUYECKUX cHCTEM. OCHOBHBIE



METOJIbl  COOTBETCTBYIOIIMX MPUKIAIHBIX JUCLUIUIMH, HCIOJb3YEMBIE U
IIOCTPOCHUs MaTeMaThdecKux wmojenen. I[lpumepsl maremarnueckux Mozeneu
TUAPABIMYECKUX, ITHEBMATUYECKUX, TEIUIOTEXHUYECKUX M DAJIEKTPOTEXHUYECKHUX
CUCTEM.

34 Temaruka ceMHUHAPCKUX/MIPAKTHYECKHUX U JA00OPATOPHBIX 3aHATHI

3.4.2. JlTaboparopHbI€ 3aHATHS

Cuctema koMibtoTepHOM MaTematuku « SMath Studio»
CpenctBo rpaduyecKoro mporpaMMUpPOBaHUS « XCOS»
Craruueckue MaTeMaTHUYE€CKUE MOIEIIM MEXaHUUYECKUX CUCTEM

A ow e

JluHaMHU4YecKre  MareMaTHYeCKHe  MOJCIM  MEXaHHYEeCKHMX  CHCTeM B

VHEPLUHUAIbHBIX CUCTEMAX OTCUETA

5. JluHaMHU4YecKHe  MaTeMaTHYeCKHe  MOJEIM  MCXaHHMYECKMX  CHUCTEM B
HEMHEPIHAIbHBIX CUCTEMAX OTCUETA

6. Perpeccuonnsie Mmoaenm

CroxacTHuecKrue MaTeMaTHIeCKUE MO 1EIIA

~

8. Maremarnueckoe MOACIMPOBAHUC I'uaApaBINICCKHUX, ITHEBMATUYCCKHUX,
TCINIOTEXHUYCCKUX U JJICKTPOTCXHUYICCKHUX CUCTCEM

3.5 TemarTuka KypcoBBIX IPOEKTOB (KypcOBBIX padoT)
OTCyTCTBYIOT KypCOBBIE POEKTHI COTJIACHO y4eOHOMY IIJIaHy
4. YueOHO-MeTONMYEeCKOe U MHPOPMAaLIMOHHOE 00ecnieyeHne

4.1 HopmaruBHble 1okyMeHTbl 1 'OCThbI

I'OCT P 57412-2017 KOMIIBIOTEPHBIE MOJE/IN B ITPOLECCAX
PA3PABOTKMU, ITPOU3BOJCTBA U OKCIUIYATALMN U3JEJINN. OO6ume
MTOJIOKEHUS

['OCT P 57700.2 KOMITbBFOTEPHOE MO ZIEJIMPOBAHME B ITPOLUECCAX
PA3PABOTKH, TIPOM3BOACTBA U1 OBECIIEHEHMA OKCIUIYATALIMA

M3JIEJINI. TepMUHbBI H OIpe/IeIeHus

4.2  OcHoBHas JIUTepaTypa

1. TI'mazpipun A. C. Maremarnyeckoe MOJEIUPOBAHUE DIIEKTPOMEXAHUUECKUX
cHCTEM. AHaTuTHYECKHE MeTOAbI: Yueb. mocooue. — Tomck: TITY, 2009. — 216 c.
[DnekTponHblii  pecypc]. — Pexum  goctyma:  http://window.edu.ru/
resource/702/74702/files/mp_mm.pdf.


http://window.edu.ru/
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4.3  JlomoJHUTeJbHAS JUTEPATypa
1. IpsixonoB B. I1., A6pamenkora W. B., IlearkoB A. A. HoBbie nH(popMaIrimoHHbIe
TexHojoruu: Yued. mocodue. Y. 3. OcHOBBI MaTreMaTHKU W MaTeMaTHYECKOE
moaenupoBanue / [Toa pen. B. I1. Ipsaxonoa. — Cmosenck: CI'TIY, 2003. — 192 c.
[DJ1eKTp OHHBI pecypc]. — Pexum JIOCTYTIA:
http://window.edu.ru/resource/043/24043/files/index.html.

4.4  DiaekTpoHHBbIE 00pa3oBaTeibHbIE PeCypPChl

1. «BBeI[eHI/Ie B MATEMATNUYCCKOC MOICIIMPOBAHUCH (pe>1<1/1M AOCTYyIIA:
http://www.intuit.ru/studies/courses/2260/156/info).

2. «Maremarnyeckoe MOJCIMPOBAHUE CUCTEM U OOBEKTOBY (PEKHUM JOCTYTIA:
http://de.ifmo.ru/--books/0051).

3. «MexaHnKa C JIEMEHTAMHU MaTeEMaTHUYECKOTO MOACIMPOBAHHUA U KOMHB}OTepHOﬁ
rpadukm» (pexum nocrtymna: http://elmehanika.elsu.ru).

4.5 JInueH3HOHHOE U CBOOOJHO pacnpocTpaHsieMoe MpPorpaMMHoOe
odecneyeHue

HNudopmarrionnoe obecrieyeHre AUCIUIUIMHBI COCTaBJISIET MCIOJIb3yeMOE B
pamMKax 3aHsATH CBOOOJHO pacHpoCTpaHsSEMOE NPHUKIAAHOE MPOTPAMMHOE
obecrnieuenue 1 nepcoHanbHbIX IBM «SMath Studio» u «Scilaby (Mmogyms «Xcos»)
aKTyaJIbHBIX  BEPCUM, MpEAHA3HAUYEHHOE I KOMITBIOTEPHOW  peain3anuu
MaTeMaTHYeCKUX MOJeNed WX HWCCIENOBAaHUSA W BHU3YAIM3alUH TOJYYECHHBIX
pesynpTaroB  (oduumanbHpie  ampeca B TNoOambHOM  MH(OPMAIMOHHO-
TETICKOMMYHUKAIIMOHHON KOoMITbIoTepHOU cetn «Internet»: http://ru.smath.info wu
http.//www.scilab.org cooTBercTBEHHO).

4.6  CoBpeMeHHBbIe Mpo(eccHOHATBHBIE 0a3bl JAHHBIX U HH(POPMALMOHHBIE
CIPAaBOYHbIE CHCTEMBI

1. http://rushim.ru/books/electrochemistry/electrochemistry.ntm - snexTponHnas
OoubamoTeKa

2. http://lwww.ise-online.org International Society of Electrochemistry

3. Koncynprant [lmoc - cnipaBovHas mpaBoBasi cucTeMa (JIOCTYII IO JIOKAIbHOM
CETH C KOMITbIOTEPOB OMOIMOTEKN)

4. CIO Mocxkosckoro Ilomrexa

5. MaTepunaJibHO-TeXHUYECKOE O0ecnieueHune


http://window.edu.ru/resource/043/24043/files/index.html
http://www.intuit.ru/studies/courses/2260/156/info
http://de.ifmo.ru/--books/0051
http://elmehanika.elsu.ru/
http://ru.smath.info/
http://www.scilab.org/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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CneuunamuzupoBanHbie aygutopun «llepenoBas WHXKEHEpHas MIKOJI»:

AB4701 u AB4710 ocHailieHHbIE TPOEKTOPOM, 3KpaHoM, [[IBM.

6. MeToanuyeckue peKOMEeH/1a 1

6.1 MeToanueckue peKOMeHIAINH AJIs1 MPenoaaBareisi N0 OPraHu3auuu
00y4eHus

OCHOBHBIM TpEOOBAHUEM K MPETIOJABAHUIO TUCIIUILTMHBI SABJISICTCS TBOPUYECKUIN
npoOJEMHO-IHATIOTOBBIM MOAX0/, MO3BOJSIOUMNA MOBBICUTH UHTEPEC CTYIAEHTOB K
CoJiep>KaHuI0 Y4eOHOTO MaTepHara.

OcHoBHast opma U3ydeHUs M 3aKPEIUICHUsS 3HAHWUW MO ATON AUCUMIUIMHE —
nabopatopHble 3aHsATUs. llpenogaBatens MODKEH MOCIEAOBATEIbHO BBIYUTATH
CTYACHTaM PsiJl BBOIHBIX JIEKITUH, B X0J1€ KOTOPBIX CIEIYET COCPEIOTOUYNTH BHUMAHHE
Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTO MarepHana, a TaKkKe
OpTaHW30BaTh MIPOBEJACHHWE JA0OPATOPHBIX 3aHATHH TaKUM 0Opa3oM, YTOOBI
aKTUBU3WPOBATh  MBIIUIEHUE CTYJAEHTOB, CTUMYJIMPOBaTh CaMOCTOSITEILHOE
U3BJICUCHUE HMU HEOOXOAMMOW WHPOpMALMU U3 PA3IMYHBIX HCTOYHUKOB,
CpPaBHHUTENbHBI aHaIW3 METOJOB  PEIICHUN, COMOCTABICHHE TIOJIY4YEHHBIX
pe3yNbTaToB, POPMYIUPOBKY U apTyMEHTAIIMIO COOCTBEHHBIX B3TJISOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

Ha mepBoMm 3aHaTMM 10 JaHHOW Y4YeOHOW JUCIMIUIMHE HE0OXOIMMO
O3HAKOMHTH CTYIACHTOB C TIOPSIAKOM €€ M3y4YeHHUS, PACKPHITh MECTO U POJb
JUCIUIUIMHBI B CUCTEME HayK, €¢ MPAaKTUYeCKOe 3HaYCHHE, OTBETUTh HAa BOIPOCHI.
Tewmbl 3a1a4, peniaraeMbIX CTyJAEHTaM I PEIICHUsT Ha Ja00paTOPHBIX 3aHITHSIX,
JOJDKHBI OBITh MAKCUMAIIbHO MPUOIMKEHBI K TEMaM IMPEICTABICHHbIE B IyHKTE 3.4.

M3ydenue NUCHMIUIMHBI 3aBepliaetcs 3aderoM. OIlleHKa BBICTABISCTCS
npenojiaBarenieM U OOBABISIETCA Tocie oTBeTa. lIpenopaBarenb, MpUHUMAIOIIAN
3a4eT, JMYHO HEeCET OTBETCTBEHHOCTH 3a MPABWILHOCTD BHICTABJICHHUS OIICHKH.

6.2 MeToanueckne yKa3aHus 1J1s1 00y4al0MUXCS M0 0CBOEHUIO TUCIUTIMHBI

CamocTosTenbHas padoTa CTyIEHTOB NPEICTABISIET COO0M Ba)KHEHIIEE 3BEHO
yueOHOTO Tmpolecca, 0e3 MpaBWILHONW OpraHu3allid KOTOPOTro OOydaromuics He
MOXeET ObITh BEICOKOKBATU(DUIIMPOBAHHBIM BbIITyCKHUKOM. CaMocTosTeNbHas paboTa
SABJSIETCS. OJTHUM W3 BUAOB y4eOHBIX 3aHATHH. Llenmb camocTtosTenbHOU paboThl —
IIPAKTUYECKOE YCBOEHHUE CTYAEHTAMH BOIIPOCOB YCTPOKUCTBA TPAHCIIOPTHBIX CPENCTB,
paccMaTpHUBaeMBIX B MpPOIECCEe M3YUeHUs TuCUUIUIMHBL. CamocTosiTenbHas paborta
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CTYICHTOB HaIpaBJCHA HA M3Y4YCHUE TEOPETUYECKOI'O0 Marepuasa, MOATOTOBKY K
1a00paTOPHBIM, 3aHATUSM; BBITIOJIHEHHE KOHTPOJIbHBIX 3aJaHHH.

AynuTopHasi caMOCTOsATENbHAs padoTa MO AUCUUIUIMHE BBINIOJIHSIETCS Ha
y4€OHBIX 3aHATHUAX 10 HENOCPEACTBEHHBIM PYKOBOACTBOM IIPEMO1ABATENS U 110 €r0
3a/laHni0. BHeayauTopHash caMoCTOsITeNbHAas padoTa BBIMOJHSAETCS CTYACHTOM IIO
3aJIaHuIOo TperogaBaTessi, HO 0€3 ero HemoCPEICTBEHHOTO Y4acTHsI.

3aiayaMM caMOCTOSATEILHOM pabOThl CTY/ACHTA SIBISIOTCS:

— pa3BUTHUE HABBIKOB CAMOCTOATEIbHON yueOHOU paboThI;

— OCBOEHHE COJIEPIKAHUS JUCLIUIUTNHBI;

— yrayOseHue cojiepsKaHusi i 0CO3HAHUE OCHOBHBIX MOHSTUHN JUCIUTUINHBI;

— WCIIOJIb30BaHME Marepuajia, COOpPaHHOTO M TMOJYYEHHOTO B  XOJIe
CaMOCTOSITENbHBIX ~ 3aHATUM 108 9(Q(EeKTHBHOM  MOATOTOBKM K
nuddepeHIMpOBaHHOMY 3a4€Ty W/WIIU 9K3aMEHY.

CTyaeHT 10JDKEH IOMHUTh, YTO HAUMHATh CAaMOCTOSATEIbHBIE 3aHATUS CIEAYET
C MEPBOr0 CEMECTpa M MPOBOAUTH WX PEryysipHO. KaxkIblid CTYJEHT JOJHKEH caM
IUIAHUPOBATh CBOIO CAMOCTOSITENIbHYIO pabOTy, UCXO/Isl U3 CBOMX BO3MOXKHOCTEH U
OPUOPUTETOB. DTO CTUMYJHUPYET BBIMOJIHEHUE PabOThI, CO3/1aeT OoJiee CIIOKOWHYIO
00CTaHOBKY, UTO B UTOTE€ MOJIOKHUTEIbHO CKa3bIBA€TCsl HA yCBOCHUM MaTepuaa.

CTyneHT J0JKEH MIOMHUTD, YTO B IPOLIECCE O0YUEHUS BAKHEHIITYIO pOJIb UTPAET
caMOCTOsITeNbHAsg paboTa ¢ TeXHUYECKOW nureparypoil. Hayuutbcsi paboTarh c
TEXHUYECKOU JIMTepaTypo — BaKHEMIIIas 3aja4a cTyAeHTa. be3 aToro HaBbika Oyner
Ype3BhIYAWHO TPYAHO M3y4yaTh MPOTPAMMHBIM Marepuall, ¥ MHOTO BpEeMEHHU OyjaeT
MOTPAYCHO HepalMoOHAIbHO. PaboTa ¢ TEXHUYECKOM JUTEPATypOU CKIIAIBIBACTCS U3
yMEHUS MoJ00paTh HEOOXOUMBIE KHUTH, pa300parbcsi B HUX, 3aKOHCTIEKTUPOBATD,
BbIOpaTh IJIABHOE YCBOUTHh U IPUMEHHUTH Ha MPAKTHUKE.

7. ®OH/ OLIEHOYHBIX CPeICTB

7.1 MeToabl KOHTPOJISAA U OLlCHUBAHUS Pe3yJIbTATOB 00y4eHMs
B mnpormecce 00ydeHHMs HCTOIB3YIOTCS CIEAYIOIME OICHOYHBIE (POPMBI

CaMOCTOSATENbHONU pabOThl CTYIEHTOB, OLIEHOUHBIE CPEICTBA TEKYILEro KOHTPOJII
YCIIEBAEMOCTH U IPOMEXYTOUYHBIX aTTECTALIMMN:

- IOJATOTOBKA U BBIMIOJIHEHUE JJA0OPATOPHBIX PadoT;

- BBINIOJIHEHUE KOHTPOJIbHBIN 3a1aHHM.

7.2  IlIkana 4 KpUTepPHUH OLIEHMBAHUS Pe3yJIbTATOB 00yYeHHUs

Ml kana
Onucanue
OLIC HUBAHUSA
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BeimonHeHbI Bce BH/IBI yueOHOH paboThI, MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM.
CTyneHT JEeMOHCTpUpPYET COOTBETCTBME 3HAaHWM, YMEHUW, HaBBIKOB
NPUBEACHHBIM B Ta0nuIax IoOKa3aTele, omepupyer HpHOOPETEHHBIMU
3auTeHo 3HaHUSMH, YMEHUSIMH, HaBBIKAMM, IIPUMEHSET UX B CUTYALUSIX OBBIICHHON
cnoxkHoctu. [lpu 3TOM MOTYT OBITH JOIYIIEHBI HE3HAYUTENIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYIHEHHUS IPU aHATUTUYECKUX ONEPALUAX, IEPEHOCE 3HAHNUU

Y yMEHUU Ha Jpyrue KOHCTPYKIIUU.

He BoimosHeH onuH uinu Oosee BHAOB y4eOHOW palbOThI, MPeayCMOTPEHHBIX
y4eOHBIM MaHoM. CTYyZIEHT IEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHUIM,
YMEHHMH, HaBBIKOB MNPHUBEACHHBIM B TaOIuIaxX IOKa3aTenei, JOMYyCKalTCs
He 3auteHo | 3HauMTenbHbIE OUMOKH, MPOSBISAETCS OTCYTCTBUE 3HAHUW, YMEHUH, HABBIKOB
10 psALy IOKa3aTelled, CTYAECHT UCIIBITHIBACT 3HAUUTEIIbHBIC 3aTPYAHEHHUS IIPU
ONEPUPOBAHMUM 3HAHUAMM U YMEHUAMM [P HX IIEPEHOCE Ha Jpyrue
KOHCTPYKIIUH.

1)
2)

3)
4)
5)
6)

7)

8)

9

7.3 OueHOYHBIE CpeICTBA

7.3.1. Tekymuii KOHTPOJIb

Tema 1711 KOHTPOJIbHBIX 338 JaHUM:

CnocoObl BU3yaJIbHOTO TIPEACTABJICHUS PE3YIbTATOB CUMYJISIIUU.

Cuctema kKommblOTepHOW wMatematnkd «SMath Studio», e€ Ha3zHaueHue,
KOHIIETIIMS 1 OCHOBHBIE BO3MOKHOCTH.

CpenctBo rpaduyeckoro MnporpaMMHUpPOBaHUS «XCOS», €ro Ha3HauYECHHUE,
KOHLEMNIM U OCHOBHBIE BO3MOKHOCTH.

O6nacTu MpUMEHEHUs KJIACCUYECKOM, PENATUBUCTCKOW U KBAHTOBOI MEXAHUK
IIPYA NOCTPOECHUU MATEMATUYECKUX MOJEIEH.

OKBHUBAJICHTHBIE PAaCUYETHBIE CXEMbl MEXAHHYECKUX cHUCTeM. CBS3HU, CHIIOBBIE
BO3/ICHCTBUSA, CUJIbI HHEPLIUH.

Mertonpl  MareMarnyeckoro MOJEIUMPOBAHMS MEXAHWMYECKUX CHCTEM C
COCPENOTOUYECHHBIMU U PACHPEACIEHHBIMU ITApAMETPaAMHU.

MexaHnueckue CUCTEMbl MaTepUAIbHBIX TOUEK U a0COJIIOTHO TBEPABIX TEN, KaK
00BEKThl MAaTEMaTHUECKOTO MojenupoBaHus CTaTWYecKHe U JUHAMHUYECKHUE
MAaTEeMAaTUYECKUE MOJIEIIN MEXaHUYECKUX CUCTEM.

Hcnonp30BaHnEe METONOB CTaTUKM W KUHEMATUKU JUIA  [IOCTPOCHMS
MaTEMaTHYECKUX MOJIETIE MEXaHUYECKUX CUCTEM.

JuddepennuanbHple ypaBHEHHs KaKk MaTeMaTWYeCKUi ammapar OMUCaHUs
JUHAMUYECKUX CUCTEM. BUIBI CBA3aHHBIX C HUMHM 3a1ad. Meroabl pelieHus
TaKOBBIX.



10)
11)
12)

13)

14)
15)
16)

17)

18)
19)
20)

21)
22)

23)
24)
25)

26)
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CocraBienue ypaBHEHUN IBMKEHUS ISl CUCTEM C TOJIOHOMHBIMU CBSI3SIMU.
CocraBieHue ypaBHEHUN IBHKEHUS JJIsI CUCTEM C HETOJIOHOMHBIMU CBS3SMHU.
Oco0eHHOCTH MaTeMaTHYeCKOT0 MOJACITUPOBAHUS JUHAMUYECKUX CUCTEM B
HEMHEPIHAIbHBIX CHCTEMaX OTCUETA.

Perpeccuonnble MOJIeM TEXHUYECKUX CUCTEM, 00J1aCTh MX MPUMEHEHHS U
0COOEHHOCTH MOCTPOECHHUSL.

7.3.2. IIpomexxyTouHas aTTeCTaIHs

[TonsiTe Moaenu, 00bEKTa MOACIIMPOBAHMS, TIPEAMETa MOACIUpPOBaHus. Bubl
MO/ICJIMPOBAHUA.

B3auMoOCBs13b 3HAKOBOI'O, MPEAMETHOIO U YMO3PHUTEILHOTO MOJIEIMPOBAHMUS.
Mojenb, SIBISIOMIAACS CUMYIIIKPOM.

[lonaTue wmaremarnuecko wmojaenu. MareMatnyeckoe MOJETUPOBAaHUE U
cumyssiiusi. Knmaccudukanys MmaTeMaTHuecKux MOJIeJIei.

Ilern  MaremMaTH4YE€CKOTO MOJICIMPOBAaHUA U BO3MOXKHOCTH, UM
npefgocTaBisieMple.  bojbIme CcUCTEeMBl Kak OOBEKT MaTeMaTH4eCKOTO
MOJICTTMPOBaHUSA. AJICKBAaTHOCTh MAaTEMaTHYECKOM MOJAEId W 00jJacTh e
MIPUMEHUMOCTH.

CtpykrypHble H (QYHKIIMOHAJIbHbIE MaTemarnueckue wmojaend. OOBbeKTb
MOJICTMPOBAHUS TUMA «OEJbIN SIMKY», «UEPHBIN SIIUK» U «CEPIN SIIUK.
OCOOCHHOCTH TMOCTPOEHUS MaTeMaTHUYECKUX MOJENeH Il pEelICHUs
AKCTpPEMATBHBIX 3a/1a4.

Kmaccudukanmuss COBPEMEHHBIX CPEICTB pealu3allid HW  HCCICIOBAHMS
MaTeMaTUYECKUX MOJENEH, U UX CpaBHUTEIbHAS XapaKTEPUCTHKA.

Cnoco0bl BU3yaIbHOTO MPEACTABICHUS PE3YJIbTaTOB CUMYJISIIUH.

Cuctema kommnblOTepHOUM wmartematuku «SMath Studio», e€ Ha3zHaueHue,
KOHIICIIIUS U OCHOBHBIC BO3MOKHOCTH.

CpenctBo rpaduueckoro mnporpaMMHUPOBAHUS «XCOS», €ro Ha3Ha4YCHUE,
KOHIICIIIINS ¥ OCHOBHBIC BO3MOKHOCTH.

O6macT MpUMEHEHUs KJIAaCCUYECKOU, PEIITUBUCTCKOM U KBAHTOBOM MEXaHHUK
IIpU MTOCTPOEHUY MAaTEMAaTUUYECKUX MO/ICIIEH.

DKBUBAJICHTHBIE PACUETHBIE CXEMbl MEXaHUYECKUX cucTeM. CBsi3U, CUJIOBBIC
BO3/ICMCTBUS, CUJIbI HHEPIIUU.

Metoapl MareMaTUYE€CKOTO MOJECIMPOBAHUS MEXAaHUYECKUX CHUCTEM C
COCPEI0TOUYCHHBIMU U pacipeieiEHHBIMU ITapaMeTPaMHU.



27)

28)
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36)
37)

38)
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MexaHnnueckne CUCTEMbl MAaTEPUAIbHBIX TOUEK U a0COIOTHO TBEPABIX Tell, KaK

00BEKThl MaTeMaTuyeckoro mojenupoBaHus CTaTMuecKue W JUHAMUYECKUE

MaTeMaTU4YECKUE MOJEIIN MEXaHUYECKUX CUCTEM.

Hcnonp30BaHME METONOB CTaTUKM W KUHEMAaTHUKU JUIA  [OCTPOCHMS

MaTEMaTHYECKUX MOJIETIE MEXaHUYECKUX CUCTEM.

HuddepeHimanbable  ypaBHEHUSI KaK MaTeMaTHUECKUM ammapar OMHMCaHUs

JUHAMUYECKUX CHUCTEM. BUABI CBSA3aHHBIX C HUMH 337ad. MeETOabl peleHUs

TaKOBBIX.

CocTaBiieHUE ypaBHEHUM IBUKEHUS 11 CUCTEM C TOJIOHOMHBIMU CBSI3SIMU.

CocTaBieHre ypaBHEHUN IBUKEHUS TSI CUCTEM C HETOJIOHOMHBIMH CBSI3SIMM.

OcO0EHHOCTH MaTeMaTH4YeCKOT0 MOJIEIMPOBAHUS JTMHAMUYECKUX CHUCTEM B

HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

Perpeccronnbie MoOAenM TEXHUYECKHX CHUCTEM, 00JacThb MX MPUMEHEHHUS M

0COOEHHOCTH TTOCTPOCHHUS.

[losmHoMuManeHas perpeccus. ANnpokCHUMalMOHHAs TeopeMa Beliepmrpacca.

CyTp MeTO1a HAUMEHBIINX KBAJAPaTOB.

JleTepMUHUPOBAHHBIE W CTOXaCTUYECKHME  MATEMaTHYECKHE  MOJEIH.

Maremarnueckoe MOAEIMPOBAHUE  CIIyYaWHbIX BEIMYMH U  CIY4YaWHBIX

IIPOLIECCOB.

Oco0eHHOCTH CUHTE3a IIeNIEBOM (PYHKIIMUA B CTOXACTUYECKHUX IKCTPEMATbHBIX

3a7a4ax MareMaTH4eCKOro MOJAEIMPOBAHUS.

OcOOEHHOCTH  MareMaTHYEeCKOTO  MOJECIMPOBAHUS  THAPABIMYECKUX U

ITHEBMATUYECKUX CUCTEM.

Oco0eHHOCTH MAaTEMaTHUYECKOT'0 MOIETMPOBAHUS TEIIIOTEXHUYECKUX CUCTEM.
Oco0eHHOCTH MOJICTUPOBAHUS DIEKTPOTEXHUYECKUX CUCTEM.



