MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPAIIUU
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO OOPa30BaHMSI
«/JanbHeBOoCTOUYHBIN (eepaibHbIH YHUBEPCUTET

(ABDY)
NHXEHEPHAS HIKOJIA
«COI'TACOBAHO» «YTBEPHHAIO»
PyxoBogurens OI1 o 3aééﬁ'y10ﬂmﬁ kadenpoit

‘M,CXB.HPi'KH M MaTEéMaTH4ICCKOro MOACITHPOBAHKSA

’U/{/ = A.C. llIteiM : ;’/ 7 "2 A.A. Bouyaposa

(noapucs) (®.H.0. pyxk. OIT) (noﬁrmcs) _(@.H.O. 3as. kad.)
«./l W ALl 2017 r. L Leckze X017 T,

PABOYAS TPOT'PAMMA YUEBHOM JUCLUATLIAHBI
«MaremMaTH4eckKoe MOACIUPOBAHUE)
Hanpasaenue noarorosku — 08.04.01 «CtponresibcTBO»
MarucTepckas nporpamma «TemnorazocHabkeHe HaCeICHHBIX MECT U MPEATIPUATHI
dopMa NOAr0OTOBKH (04YHAas1)

Kypc 2 cemectp 3

JMEKIUN - dbac.

MpaKkTUYEeCKue 3aHatus 36 Jac.

nabopaTopHbIe PaOOTHI gac.

B TOM YHCJIE ¢ Hcmonb3oBanueM MAO Jek. /mp. 36 /mab. dac.

BCET0 YaCOB ayJUTOPHOM Harpy3ku 36 dac.

B TOM YHCIE C ucnonb3oBanueM MAO 36  uac.
camocrosdTelpHas pabora 72 wac.
KOHTPOJIbHBIE PA0OTHI (KOIUYECTBO)

KypcoBasi paboTa / KypcOBOW POEKT cemMecTp
3a4er 3 CceMecTp
9K3aMeH CeMecTp

PaGouas mporpamMma cocTaBlieHa B COOTBETCTBHH C TPEOOBaHMSAMH OOpa30BAaTENBHOTO CTaHIApTa
caMOCTOSTENIbHO ycTaHaBiIuBaemoro J[BDY, yreepxxaenHoro nprkasoM pekrtopa ot 07.07.2015 Ne 12-
13-1282

Pabouass mnporpamma oOcyxkaeHa Ha 3acemaHud Kadeapbl MeEXaHUKM H  MaTeMaTHYeCKOTrO
MozenupoBaHus, TpoTokoa Ne 10 ot « 14» nrons 2017 .

3apeayromuii kadeapoit MexaHUKH 1 MaTEMaTHIECKOTO MOJICTUPOBAaHUSA K.(p-M.H., TOmeHT A.A.
Bouapona
CocraBurens: k.p-M.H., goneHT A.A. Bouaposa



Oo0opoTHas cTopoHa THTYJIbHOrO Jucta PITY ]I

I. PaGouas nporpamMma nepecMoTrpeHa Ha 3acelaHUHu Kaq)e;'[pbl:

IIpoTokoin oT « » 20 1. Ne

3aBenyrommii kadeapoit

(TomuCH) (1.0. damwmns)

II. PaGouyasi nporpaMma nepecMoTpeHa HA 3aceJaHUM Kadeapbl:

IIpotokomn oT « » 20 1. Ne

3aBeayronuii kageapoi

(Tmomuch) (1.0. damwmnns)



AHHOTAIUA JTUCHOUTIJIMHBI

«MaremaTH4eckoe MOJICJIUPOBAHUEY

Hucrummaa  «Marematndeckoe MOJISIMPOBAHUE» TpeAHa3HAYeHA IS
CTYJICHTOB, 00yJaroImmxcst o HaInpaBJICHUIO IIOJITOTOBKU 08.04.01
CtpouTenbCTBO, Maructepckas mnporpamma «TemmorazocHaOXeHUE HACEICHHBIX
MECT U IIPEAIPUSITUID.

JucuuminHa BXOIUT B 0a30Byr0 4acTh Onoka 1 JlucuumivHbl (MOYIIH)
yaebHoro minana (uaaekc b1.5.3). O6mas Tpy10eMKOCTb TUCIIUTUINHBI COCTaBIISIET
3 3ayeTHble eauHUIBI, 108 YyacoB, B TOM uuciie: 36 4acoB MPaKTUUYECKUX 3aHATUH,
72 yaca caMOCTOSITENbHOU paboThl. JucuuniauHa peanu3yercs Ha 2 Kypce B 3-M
cemectpe. DopMa KOHTPOJIS — 3aUeT.

CryneHThl JUIs U3y4YeHUsI ¥ TIOHUMaHUsI OCHOBHBIX MMOJIOKEHUHN JUCIIUTUTUHBI
«MaremaTtuueckoe MOACIUPOBAHUE» JOJDKHBI YCBOUTH CICAYIOIINE JUCIUTUIUHBI
U pa3aensl GbyHIaMEHTAIBHBIX ~ HayK: «MareMaTukay, «Dusnkay,
«Mudopmarukay, «CrieninagbHbIC TI1aBbl MATEMATHKI.

Heabo aucnumanuHbl «MaTeMaTuueckoe MOJEIUPOBAHUECY AGIACHICSL:
W3ydyeHHe OOIMUX  MPUHIIMIIOB  IOCTPOCHUS  MaTeMAaTHYECKUX  MoJeiei
(bU3HYECKUX, TEIJIOBBIX M THUAPABIMYECKHX IPOIECCOB, METOJOB IOIYYCHUS U
CPaBHHTEIIPHOTO aHAJIM3a MOJEIICH Pa3IuYHON CTEeNeHU NPUOIMIKEHUs, BBIOOD
HaWJTy4IIIeH MOJIeNIM B 3aBUCUMOCTH OT €€ Ha3HAUCHMUSI.

3agaun AMCHMILIMHBI

e ®opMupoBaHue  OOMIEKYJIBTYPHBIX W oO0menpodeccuoHaIbHbIX
KOMIETEHIIUM, ONpEeAC/ISIONIUX TOTOBHOCTh UM  CIIOCOOHOCTH Maructpa K
WCIIOJIb30BAHUIO 3HAHWK B 00JIACTM MaTEMaTHYECKOTO MOJCTUPOBAHUS TPHU
pelieHn TMPAKTUYECKUX 3ajlad B paMKax IPOU3BOJICTBEHHOW, MPOCKTHOU H
Hay4YHO-HUCCJICI0BATEIHCKON MPOGECCUOHAIBHOU JIEITEIbHOCTH;

e OcBocHHE OOYYAIOMIMMUCS TMPUHIMIIAMA W METOIO0JIOTHEH IOCTPOCHHS

MAaTCMaTHYCCKHUX MO,ZLGJIeﬁ TCIIJIOBBIX 141 I'uaApaBIINYCCKHUX IMpOoLCCCOB,



TEIJIOTEXHUYECKUX OOBEKTOB, CMOCOOAMHM YMPOIICHHWS MOJENeH W aHaau3a
BJIUSIHUS JOMYIIEHUN HA TOYHOCTH MOJIEIIH;

e [IpuoOpeTeHne NMpaKTHYECKUX HABBIKOB MPUMEHEHUS AHAIUTUYCCKUX U
YUCJICHHBIX METOJOB B TMPOIECCE BAIWIANMU U BepU(UKAIIMN MaTeMaTUYECKHX
MoOjieJIel TEIUIOBBIX M TUPABIMYECKUX MTPOILIECCOB;

e BripaGoTka HaBBIKOB CAMOCTOSITEJILHOTO YriayOJICHHS M PaCIIUPECHUS
MaTEMaTUYECKUX 3HAHUW W HaBBIKOB MAaTEMAaTHUYECKOTO MOJCIUPOBAHUSA B
00J1acT MPUKIAAHBIX HHKEHEPHBIX 3a]1a4.

e O3HAaKOMJICHHE C HOBEWUIIMMHU MOCTH)KCHHUSMHU W TCHICHIIUSAMH B 00JIacTH
MaTEMaTUYECKOr0 MOACIIUPOBAHUSI.

st YCIEUIHOTO U3YUYCHHUS JTUCLUTUIUHBI «Maremaruueckoe
MOJCTUPOBAHUE» y OOyYaromMXcs JOMKHBI OBITh CHOPMHUPOBAHBI CIIETYIONINC
peIBapUTeIbHbIE KOMIETEHIUU:

OIIK-1 - CIIOCOOHOCTH UCII0JIb30BaTh OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX  JUCIUIUIMH B  MNPO(deCcCHOHATBHOW  JESTEIbHOCTH,
NPUMEHSITh  METOJAbl ~ MaTeMaTHYECKOro  aHajiu3a M MaTEeMaTHYeCKOTO
(KOMIIBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUUECKOTO M SKCIEPUMEHTAIBHOTO
UCCJIeIOBAaHNUS;

OIIK-2 - criocoOHOCTh BBISIBUTH €CTECTBEHHOHAYUYHYIO CYIIHOCTh IIPOOJIEM,
BO3HUKAIOIIUX B XOJi¢ MPO(ecCHOHATBHOU AESTENBHOCTH, MPUBIICYb WX IS
pelIeHusi COOTBETCTBYIOIINM (PU3NMKO-MaTeMaTHYECKUM amnmnapar;

[IK-4 - cmocoOHOCTh y4yacTBOBaTh B MPOCKTUPOBAHMM U W3BICKAHUU
00BEKTOB NMPOGeCcCUOHANBHON IeATEIbHOCTH;

[IK-8 - BiageHwe TEXHOJIOIMEH, METOJaMu JOBOJKHM M OCBOCHHS
TEXHOJIOTUYECKUX TPOLIECCOB CTPOUTEIHHOTO IMPOU3BOJICTBA, JKCILIyaTallHH,
oOcnyKUBaHUSl 3[aHUN, COOPY>KEHUW, WHKEHEPHBIX CHCTEM, IPOU3BOJICTBA
CTPOUTEIHHBIX MAaTEPUAIOB, U3ICTTUH U KOHCTPYKIIMI, MAaIlIiH U 000PYI0OBaHU.

B pesynprare wm3yueHus JaHHOW JUCIHUIUIMHBL Y  OOyYaromiumxcs
dbopmupyroTcs  cienyriiue OoOIIEeKYyJIbTYpHbIE, oOIlenpodeccuoHaibHble U

npo¢ecCHOHATbHBIE KOMIETEHITNH (JIEMEHTHI KOMITETEHITH ).



Kox u popmyimposka
LM popMyTHp dTansl GOpPMUPOBAHUS KOMIIETEHIHH
KOMIIETEeHIIUH
3naer METOJIMKHU Pa3BUTHUS U COBEPIICHCTBOBAHHUS CBOETO
WHTEJUICKTYaJIbHOTO M OOLICKYIbTYPHOTO YPOBHSL.
OK-3 TroTOBHOCTBIO K n
IUIAHUPOBATh CBOE MHTEIUICKTYyaJbHOE U KYJIBTYPHOE
CaMOPa3BHTHIO, o
pa3BUTHE; CTaBUTh Nepe COOOH aJeKBaTHBIC IETH U
camopeasn3alyy, Ymeer
NOOHMBaThCS WX  OCYIICCTBICHHUS, COIOCTABIISThH
WCTIOJIB30BAHUIO
JOCTUTHYTOE C TIOCTABJIICHHBIMU IICIISIMH.
TBOPYECKOTO
IOTEeHIANA croco0aMi  TBOPYECKOTO W HMHTEIUICKTYaJIBHOTO
Bnaneer | camomo3HaHwus, caMopa3BUTHS u
CaMOCOBEPIIICHCTBOBAHMUS.
MPUHITUITBI TOCTAHOBKU HAYYHO-TEXHUYECKOH 3a/1a4H,
3HaeT BBIOOp METOIMYECKHUX CITIOCOOOB M CPEJICTB €€
peIeHHUs.
CaMOCTOSITEJILHO ~ TpuoOperaTh € MOMOIIBIO
OIIK-4 cnocoOGHOCTBIO WHPOPMALMOHHBIX TEXHOJOTUH W WCIIONb30BaTh B
JIEMOHCTPHPOBATH NPaKTUYECKOH JICATEIIbHOCTH HOBBIC 3HAaHUS U
3HAHHS Ymeer YMEHUs, B TOM 4YHCJ€ B HOBBIX OOJACTSX 3HAHUM,
(GyHIAMECHTAIBHBIX U HETMOCPEJCTBEHHO HE  CBSI3aHHBIX CO  cdepoi
MPUKJIIaTHBIX JeSTEIbHOCTH, PACIIUPATH U YIIIyOJIATh CBOE HAYYHOEC
JTMCIUTUIAH MHUPOBO33PEHUE.
HPOrpaMMbl COBPEMEHHBIMU  CIIOCO0AMH  TPOEKTUPOBAHHS W
MarucTpaTypbl pacdeta CHCTEM OHEPrOCHAOKEHHS, METOJAUKAMHE
MOJITOTOBKH u MIPOBEACHUS ACUETHO-
Bnaneer P . p
OKCIICPUMEHTAIBHBIX ~ HCCIEJOBAaHUI HAa  OCHOBE
KJIACCUYECKMX M TEXHUYECKUX TEOPHA U METOJIOB,
JIOCTHKEHUN TEXHUKHU U TEXHOJIOTUH.
OIIK-9 cnocoGHOCTHIO pazIuyHBIC CIOCOOBI TMPEJCTABICHUS TPOIECCOB H
OCO3HABATH OCHOBHBIE | o SBJICHUH,  CBSI3aHHBIX  C  NPOQECcCHOHAIBHOI
poOIIEMBI cBOCH JEeSITeTTHHOCTBIO, KPUTEPHUH CpaBHEHUS
MpeaIMEeTHON olmacTy, 3P PEKTUBHOCTH PELICHHUS.
1PH PEHICHUH KOTOPBIX BBISBJIATH (DPH3HUCCKYIO M MATEMATHYECKYIO CYITHOCTD
BO3HHUKACT IPOIECCOB M SIBJICHHUH, MPEIUIOKHUTh Pa3IndHbIe
HEOOXOIUMOCTh B | YMeer
METOJbI MX OIMCAHMs M PEIICHHs, MPOBECTH aHAIIU3
CIIOMKHBIX 3afiaqax 3 PEKTUBHOCTH PEIICHHIA.
BBIOOpa,  TPEOYIOMIMX
HaBBIKAMU aHAJIM3a PA3JIMYHBIX BAapHUAHTOB PEIICHHUS
UCIIOJIb30BaHUE o
npo6JeM, BO3HHKAIOIIUX B X0J€ Mpo(eccHoHaNbHOM
KOJIMYECTBEHHBIX ¥ | Braneer
JeSITETTHHOCTH.
Ka4eCTBCHHBIX
METOJIOB

Jnis popmMupoBaHUs BIIEYKAa3aHHBIX KOMIIETEHIUH B paMKax JUCIHUILTAHBI

«MaremaTnueckoe

MOACIUPOBAHUC)H

MPUMEHSIIOTCSL  CIEAYIOUIUE  METOJIbI

aKTUBHOTO/ MHTEPAKTUBHOTO O0YUEHHUSI: «TPYNIIOBast KOHCYJIbTAIUS.




I. CTPYKTYPA ¥ COJIEP)KAHUE TEOPETUYECKOI YACTH
KYPCA (- YAC.)

JlexiMOHHBIE 3aHATHS HE TPEAYCMOTPEHBI yUeOHBIM TJIAHOM.

II. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTH
KYPCA (36 yacoB)
I11.
IIpakTudyeckue 3ansaTus (36 yacoB n3 HUX 36 YaCOB ¢ MCNOJIB30BAHUEM

METO/I0B AKTHUBHOI'0 00y4YeHMsI — TPYIIIOBAasi KOHCY/JIbTALMSA)
3ansitue 1. Tunbl MaTeMaTHYecKUX Mojaesiei (2yaca)

OcHoOBHbIE THUIIbI MaTeMaTH4YECKHUX MOJEIIEH, KJaccuduxanus
MaTeMaTHYECKUX MOJEIJIEN, METOJbl YIPOIIECHUS MOJEJEH, OLIEHKA MOTPEIIHOCTH
METO/1a, IOTPEIIHOCTh BBIYMCIICHUM, BBIYUCIUTEIBHBIE METOABI U AIITOPUTMBI.

3ansiTue 2-3. JTanbl NOCTPOEHUSA MaTeMaTHYeCKO Moaenu (4 yaca).

YropomieHuss W yTOYHEHHUS, padodWe THIOTE3bl, TMOCTPOCHHE MOACIN
KoneOanuii. Bamunmanus u Bepudukanus maremarudeckod mopenu. [Ipumepsi
IPOCTEUIINX MaTEMaTUYECKUX Mojenei ¢uznueckux npoueccoB. [Ipumenenue
BCTPOCHHBIX  MPOIEAYp  BbIYMCIUTENHbHOTO  Komrmuiekca  MathCad — mns
MOJICIMPOBAHUSl ~ MPOCTEUIINX  (U3UYECKUX  MPOIECCOB,  CBA3AHHBIX  C
O0OBIKHOBEHHBIMU JU((hepeHInaIbHBIMU YPABHEHUSMU.

3ansaTue 4-5. J1eMeHTHI TEOPUN BEKTOPHOIO 10JiA (4 yaca).

Juddepennpanbaple XapakKTePUCTUKU CKAISIPHOTO TOJIsl, TMOHSTHE IMOTOKA
BeKTOpa, Teopema ['aycca, TpyOka TOKa, MOJAECIUPOBAHUE OCHOBHBIX (PU3UUECKHUX
polLeccoB - 3akoHbl Dypre, 3akoH qudPy3un, 3akon Hapcu.

3ansaTue 6-8. Meroabl pemieHHs YPABHEHHH MaTeMaTHYeCKOH QU3MKH.
(6 yacoB).

Knaccuduxanus nuddepeHranibHbIX ypaBHEHHN B YACTHBIX MPOU3BOIHBIX:
ypaBHEHHUsI MapabOIMYeCKOro, JJUIMINTHYECKOTO0 M NapabOIUYecKOro THIIOB.
['pannunble W HavanbHble ychnoBHUS s Y ¢ YacTHBIMM HPOU3BOJIHBIMH,
IIOCTAHOBKA KpaeBbIX 3aaad. Merox pa3neneHus NEPEMEHHBIX Ui YpPaBHEHUS

KosieOaHuil cTpyHsl. YpaBHeHue Jlamnaca, 3aga4a o pacnpeleraeHuy NOTeHIHaIa.



[locTpoeHHE AHAIMTUYECKUX PEMICHHUS Ui MPOCTEHMIIMX MATEMATHYECKUX
Mozeneu cpeacreamu Mathcad.

3anarue 9-10. MatemaTuveckue MojeJu NPOIECCOB TemioodOMeHa. (4
yaca)

VYpaBHEeHUE TEIJIONPOBOAHOCTH, KOHBEKTHUBHBIA TEIJIOOOMEH, YypaBHEHHE
COXPAaHEHHSI DHEPruH, TMPUMEPHI PEUICHUS OJHOMEPHBIX 33Ja4 METOJIOM
pasneneHust nepemeHHbIX. [Ipumenenue cpencts MathCad ans perenus 3agad.

3anaTne 11-12. KoHe4yHO-pa3HOCTHbIe MOAeIM [UI  PelIeHUust
O/THOMEPHOI 321241 TEeNJIONMPOBOAHOCTH (4 yaca)

Meron ceTok peneHus ypaBHEHHM B YAacCTHBIX NPOU3BOIHBIX. [lopsmox
anmnpoOKCUMAIMA  PAa3HOCTHOM CXEMbl, CXOJIMMOCTb, YCTOMYMBOCTH METOJA.
Pemienue 3amaum 0 TEIJIONPOBOAHOCTH CTEPKHS C MOMOILIBIO SIBHOW CXEMBI IS
onHoMepHoM 3anaun. Hanucanue ckpuntoB B nakete Matlab. SIBHbie 1 HesBHbBIE
pasHoCTHBIE cxeMbl. [[oHsTHE 0 MeTO/Ie MPOrOHKKU. MoaenupoBaHue CpeICTBAMU
naketoB Mathcad, Mat lab. IIpumenenne BcTpoennbix mpouenyp MathCad mns
pelieHus 3aa4u JJis IByMEpHOM 001acTu.

3anstue 13-14. 3agayu Tenyioo0MeHa 1J1s1 IByMEPHBIX o0J1acTeid.(4 yaca)

OBOJIIOIMOHHBIE 33/1aud  C JIByMsl IPOCTPAHCTBEHHBIMHU IMEPEMEHHBIMHU.
Pa3znoctHbie cxewmbl. llopsaok ammpokcuManuu, CXOAMMOCTb , YCTOMYUBOCT.
CxeMa nepeMeHHbIX HampaBiaeHuid. Cxema paciierieHusl.

3ansarue 15-16. MoagenupoBanue 3aaad TelI000MeHa CpeaCTBaAMU
nakera PDEtools Matlab. (4 gaca)

[loHaTHE O METOAE KOHEYHBIX DJJIEMEHTOB. BO3MOXHOCTM KOHEYHO-
3JIEMEHTHOTO MOJICTMPOBAHUs JIBYMEPHBIX 3anau cpenactBamu naketa PDEtools
Matlab. [TocTtanoBka 3ama4m, TpaHUYHbBIE U HaYaJbHbIE YCIOBHUS, PEIICHUE, BBIBO
JAHHBIX, CKPUIIT IPOTPaMMBI.

3ansaTue 17-18. MoaeaupoBanue mojisi TeMneparyp B KujioM OJsioke. (4
yaca).

Coznanue reoMeTpudecKod MOJENU KWIOro OJioka (37aHus) C 3aJlaHHBIMU

VMCTOYHUKAMHU TEIUIA, KOHEYHO-DJIEMEHTHBIM pacdyeT IIoJs TEMIEparyp IpHu



3aIaHHBIX YCJIOBUAX TENJI000MeHa Ha BHENIHEH IrpaHunC, aHaJIN3 IIOJIYHYCHHOTIO

pelICHu:A, OIIPCACICHUC MOITHOCTHU TCIJIOBBIX UCTOYHUKOB.

IIpakTHueckue 3aHATHS MTPOBOIATCS B CHEHUATU3UPOBAHHOM ayAUTOPUU

JIBOY.

IV. YYEBHO-METO/JUYECKOE OBECIIEYUEHHUE
CAMOCTOSTEJBHOU PABOTHI OBYYAIKOIIUXCHA
o0ecrieueHue CaMOCTOSTEILHOMU

Y4eOHO-MeTOAUYECKOE paboThI

oOydJaromuxcss M0  JUCHUIUIMHE — «MareMaTH4eckoe  MOJEITHpPOBAHHE)
npenacrasiieHo B [Ipwnoxenuu 1 u BKIrogaeT B ceOsl:

e IIaH-TPA(UK BBHITIOJHEHUS CAMOCTOSITEIHLHOM pPabOTHl MO JUCHIUILIMHE, B
TOM YHCJIe TPUMEPHBIC HOPMbI BpEMEHH Ha BBITTOJIHEHUE TI0 KAKIOMY 3aJaHHIO;

e XapaKTEPUCTUKA 3aJaHWN JJI CaMOCTOSITEIbHONW pabOThl CTYIEHTOB U
METOIMYECKHE PEKOMEH IAINHU 10 X BBITIOJIHCHHUIO;

eTpeOOBaHUSI K  TMPEACTABICHUI0O ©W  OPOPMIIGHHIO  PE3yJIbTaTOB
CaMOCTOSATENbHOMN padOThI;

¢ KPUTCPUU OLICHKHU BLITIOJIHCHUA CaMOCTOSITEJIBHOM pa60TbI.

V. KOHTPO.Jb JOCTHXEHUS IEJEN KYPCA
Ne | Kontpon Konp! u sTamnsl popMupoBaHust KOMIETEHIHHI OneHouHble CpescTBa
n/m | upyemsbie TEKyLIUH | mpoMexy
pazzensl KOHTPOJb | TOYHAas
/ TeMBI aTTecTar
TV CLIUILT us
UHBI
1 | 3anmsatua |OIIK- | npUHOKIIEI TOCTPOEHUS MATEMAaTUYECKUX
1-10 A MOJIETIEH ISl PEIIEHUS HAYYHO- Cobeceno
TEXHUYECKHX 3a/1a4 B paMKax BAHHE
poQeCCUOHAIBHON NeATEILHOCTH, (YO-1) Bonpocer
OCHOBBI BBIYMCIIMTEIBHBIX METOIOB U W3 12 K 3a4eTy
CpE€ACTB KOMIIBIOTCPHOI'O MOJCIIMPOBAHUS 1-8
CaMOCTOSITENIbHO IPUMEHSTh 3HaHUS B (IIP-12)
00JIaCTH MaTEeMaTHIECKOTO
MOJICIIMPOBAHUS JUIsl peLlICHHs] HAyYHO-




TEXHUYCCKUX 3aJJa4

COBPEMEHHBIMU METOJaMH MOCTPOCHHUS
MaTeMaTHYECKUX MOJENEN 1 X
MPUMEHEHUS K ONTUMH3ALMU HAy4YHO-
TEXHUUYECKHX 3aJ1a4 B 00J1aCTH
npodecCHOHANBEHOM IEeATEIBHOCTH,
HaBBbIKAMH KOMIIBIOTEPHOT'O
MOJIETIUPOBAHHUS

OIl

OCHOBHBIC IPHHIUITEI MAaTEMAaTHYECKOTO
onucanus (PU3NIECKHUX MPOLIECCOB U
SIBJICHUH, CBSI3aHHBIX C
pohecCHoHaANBbHOM 1A TENbHOCTBIO,
MMEET MPECTABICHIE O BO3MOXKHOCTSIX
KOMIIBIOTEPHOTO MOJICITUPOBAHHS
CIIOXKHBIX 3a/1a4

BBISIBIIATH (PU3UYECKYIO H
MaTeMaTH4YecKyr CYIIHOCTh IPOLIECCOB U
SIBIICHHI, TIPE/ITIOKUTH COBPEMEHHBIC
KOJINYECTBEHHBIE METO/IbI X OIUCAHUS U
peleHsI, TPOBECTH aHATN3
3(h(HEKTUBHOCTH PEUICHHIA.

HaBbIKAMU aHAJIN3a PE3YyJIbTATOB
MaTeMaTH4YE€CKOT0 U KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS, HEOOXOAUMOTO ISt
pelnieHus mpodiieM, BOZHUKAIOIINX B XOJ1€
npodecCHOHAIbHOM 1EeATeTbHOCTH

OCHOBHBIC 3Tallbl MAaTEMATUUYCCKOI'O U
KOMITHIOTEPHOTO MOJICTUPOBAHUS
(U3HYECKUX MPOIIECCOB U MEPCIIEKTHUBEI
UX JaJTbHEUILEero pa3BUTHUS JJIS LIeJIeH
caMopeain3allii U pa3BUTHS TBOPUYECKOTO
oTeHIMana B odacTu
podecCHOHALHOM e TETbHOCTH

UCTIOJIB30BaTh 3HAHHS B 00J1aCTH
MaTEMaTHYECKOTO U KOMITBIOTEPHOTO
MOJICIIUPOBAHUS ISl CAMOPA3BUTHS U
peanmzanuu B 00JacTu
poheCCHOHATLHON IEATEIIbHOCTH

CIIOCOOHOCTBIO IPUMEHSATH OCHOBBI
COBPEMEHHBIX (PU3NKO-MaTEeMaTHYECKUX
TEOPHI U BEIYUCIUTEIBHBIX METOJIOB,
OCBAMBATh HOBBIC CUCTEMBI
KOMITBIOTEPHON MaTeMaTHKH ISt

3¢ (HEeKTUBHOTO pelIeHHs
podhecCHOHABHBIX 3a]a4

3auaTus
11-18

oIl
K-4

MPUHIUIBI TOCTPOECHUS MAaTEMaTHYECKUX
MOJEJIEN ISl pEIICHUs HAYyYHO-
TEXHUYECKHX 3a/1a4 B paMKax
poQeCCUOHAIBHON NeATEILHOCTH,
OCHOBBI BBIYMCIIMTEIbHBIX METO/I0B U
CPEJCTB KOMIBIOTEPHOTO MOJIEITUPOBAHMS

Cobeceno
BaHUE

(YO-1)

i3 3

(TIP-12)

Bomnpocsr
K 3a4eTy
9-13




CaMOCTOATCIIbHO IPUMCHATHL 3HAHHA B
00J1aCTH MaTEMAaTHYECKOTO
MOZACIIMPOBAHUSA IJId PCUHICHUA HAYYHO-
TCXHHUYCCKHUX 3aaa4

COBPEMEHHBIMHU METO/IaMU TIOCTPOCHUS
MaTeMaTHUYeCKUX MOJIEJIeH U ux
MPUMEHEHHUS K ONTUMH3AIMN Hay4YHO-
TEXHUYECKHX 3aJ1a4 B 00JIaCTH
npodeccroHanbHOM e TeNbHOCTH,
HaBbIKAMHU KOMIIBIOTEPHOTO
MOJIETTUPOBaHUS

OIl
K-9

OCHOBHBIE ITPUHLIMIIBI MAaTEMATHYECKOIO
onucaHus (GU3NIECKUX MPOIECCOB U
SIBIICHHUH, CBSI3aHHBIX C
po¢eCCUOHAIBHON e TENHHOCTHIO,
HAMEET NPEACTABICHUE O BO3MOKHOCTAX
KOMIBIOTEPHOTO MOJETUPOBAHUS
CIIOXKHBIX 3a7a4

BBISIBJIATH (PU3UYECKYIO
MaTEeMaTHYECKyIO CYIIHOCTh TPOIIECCOB U
SIBIICHHM, TIPE/IJIOKUTh COBPEMCHHBIC
KOJIMYECTBEHHBIC METO/IbI HX OIUCAHUS U
peleHusI, TPOBECTH aHATIN3

3 (HEKTHBHOCTH PEIICHUIA.

HaBbIKAMU aHAJIN3a PE3YJIbTATOB
MaTeMaTHYECKOr0 U KOMIIBIOTEPHOTO
MOJICIMPOBAHUs, HEOOXOAUMOTO ISl
pelieHus npoosieM, BOZHUKAOIIUX B X0/1€
po¢eCCUOHATILHOM 1€ TEIbHOCTH

OK-

OCHOBHBIC 3Tallbl MAaTEMATUYCCKOT'O U
KOMITBIOTEPHOT'O MOJICTMPOBAHUS
(U3HYECKUX MPOIIECCOB U TIEPCIIEKTUBEI
UX JaJbHEHINEero pa3BUTHS IS [eei
caMopeai3aliy U Pa3BUTHS TBOPUYCCKOTO
MOTEHIIMAIA B 00J1aCTH
po(ecCHOHATEHOM e TETbHOCTH

HCIIOJIb30BAaTh 3HAHHUSA B 06HaCTI/I
MaTEeMaTHYECKOTO U KOMITBIOTEPHOTO
MOI[CHI/IpOBaHI/ISI JJIA CaMopaBBI/ITI/I}I nu
peanu3anuu B 00J1acTH
podecCHOHABHOM eI TEThHOCTH

CTIIOCOOHOCTHIO PUMEHSTH OCHOBBI
COBPEMEHHBIX (PU3UKO-MATEMATHUECKUX
TEOPHI U BEIYUCIUTEIBHBIX METOJIOB,
OCBaMBAaTh HOBBIC CHCTEMBI
KOMITBIOTEPHON MaTeMaTHKH ISt

3¢ (HEeKTUBHOTO pELICHHS
poeCCHOHAIBHBIX 3a]1a4




TunoBbie KOHTPOJIBHBIE 33/IaHUS, METOJUYECKUE MaTepUalibl, ONPEICIIONINE
IpoOLEIypbl OICHUBAaHWSA 3HAHWUW, YMEHUH W HABBIKOB M (WUJM) OIbITa
NEATEeIbHOCTH, a TaKXKe KPUTEPUU W TOKa3aTesd, HEeOOXOIUMBbIE ISl OLICHKU
3HaHWM, YMEHWW, HABBIKOB M XapakTEPHU3YyIONIUE dTanbl (OPMUPOBAHUS
KOMITIETEHIIUN B IIPOLIECCE OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMBbl MIPEACTABICHBI

B [Ipnnoxennn 2.

VI. CHUCOK YYEBHOH JIUTEPATYPHI U
NHPOPMALNNOHHOE OBECIIEYHEHHME JUCIHUIIJINMHBI

OcHoBHas JquTeparypa

(71eKkmpoHHble U nevammvle U30aHUs)

1. KynukoB I''M. Meroa ®@ypse B ypaBHEHUSIX MaTeMaTUYECKON (PU3UKU
[OnexkTponHBIl pecypc]: yueOHOe mocodme / .M. Kymukos, A.J[. Haxman. —
DJIEKTPOH. TeKCTOoBbIe AaHHble. — CapatoB: Al [Iu Op Meaua, 2018. — 91 ¢. —

978-5-4486-0196-5. Pexxum noctyna: http://www.iprbookshop.ru/71568.html

2. Muuyrun B.}O. VYpaBHenuss maremarnuecko (U3UKUA [DIEKTPOHHBIN
pecypc]: kype aekuuii / B.YO. ITuuyrun, A.H. [luuyruna. — DJIEKTPOH. TEKCTOBbBIE
naHaple. — Owmck: OMCKHH TrOCyAapCTBEHHBIM yHuBepcuteT uM. O.M.
Hocroesckoro, 2016. — 180 c¢. — 978-5-7779-1976-2. Pexum nocryna:
http://www.iprbookshop.ru/59669.html

3.  BacumseB A.H. Matlab [DnexktpoHHBII pecypc]: caMOy4YUTEb.
[TpakTuueckuii nmogxon / A.H. BacunbeB. — DJIEKTPOH. TEKCTOBBIC JTaHHBIC. —
CIIO. : Hayka u Texnuka, 2015. — 448 c. — 2227-8397. Pexum npocryna:
http://www.iprbookshop.ru/43318.html

4 bouapoBa  A.A.  BepluMciurensHas ~— MaremaTHkKa: — y4eOHO-
METOMYECKHUI KOMIUIEKC : yaeOHoe mocooue ais By3oB / A. A. bouapona, E. I1.
JlynnoBa, A. A. PatHukoB ; [mox pea. A. A. boudapoBoii] ; JlaibHEBOCTOUYHBIN

FOCYJapCTBEHHBIM TEXHUYECKHM YHUBEpPCUTET. - Bnagusoctok: U3a-BO



JlanpHEeBOCTOUHOTO TeXHUYECKOro yHusepeurera, 2008. — 174 ¢. Pexum nocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo:384&8 13 &theme=FEFU

JlonoTHUTeILHAS JTUTEpaTypa

(271eKmpOoHHbIE U NEeYamHble U30aHU)

1. bouapoBa A.A. MaremaTuueckas dusnka: y4e0HO-METOINYECKU I
KOMIUIEKC uid By30B / A. A. bouapoBa; JlaJibHEBOCTOUYHBIM TOCYJIapCTBEHHbBIN
TEXHUYECKMUM  yHuBepcuteT  BmamuBoctok:  M3n-Bo  JlanbHEBOCTOYHOrO
TEXHUYECKOTO YHUBEPCUTETA, 2008 148c. Pexxum JOCTyIA:

http://lib.dvfu.ru:8080/1lib/item?1d=chamo:385006 &theme=FEFU

2. Tapacuk B.Il. Marematnueckoe MOIEIUPOBAHUE TEXHUUYECKUX
cucteM: ydeOHuk - M..HUI[ MHOPA-M, 2016. - 592 c. Pexum npocryna:
http://znantum.com/catalog.php?bookinfo=549747

IlepedyeHns pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHUKALMOHHOH CeTH
«HHTepHET»

1. www.edulib.ru — caiit [lenTpanpHoli OUOIMOTEKH O00pa3oOBaTEIBLHBIX

pecypcoB.

2. http://elibrary.ru - Hay4nas anexTponHas OnbmmuoTexa.

http://www.auditiorium.ru — caiit «Poccuiickoe 00pazoBaHueE».

http://www.netlibrary.com — CereBas 0ubimoreka.

3
4. http://www.rating.fio.ru — caiit @enepanuu UuTepHeT-00pa3oBaHusl.
5
6

http://www.rsl.ru — Poccuiickas I'ocynapctBeHHas OMOnuoTeKa.

7. http://www/mysopromat.ru/cgi-bin/index.cgi -caiiT «Moii compomaty, Ha

caiiTe pa3MelleHbl y4eOHBbIE KypChl, CTaThbU, MOJHOTEKCTOBBIC BEPCUM KHUT IO
MEXaHUKE, HAYYHbIE CTAThH.

Ilepeyenb MH(POPMANUOHHBIX TEXHOJOTHI M MPOrPAMMHOI0
o0ecrieueHus



[Ipu  ocymecTBiaeHHH 00pa30BaTEIBLHOTO Mpolecca CTyACHTaMU U
nmpodeccopcKko-npenojaBaTeIbCKUM ~ COCTaBOM  MCIIOJB3YeTCs  CIeAylolee
IPOrpaMMHOE 0OecrieueHHE:

1. Microsoft Office (Access, Excel, PowerPoint, Word u T. ).

2. MathCAD, Matlab.

1. IIporpamMmmMHOe oOecniedeHue 3IeKTPOHHOro pecypcea caiita [IBOY, Bkitouas

OBbC IBOY.

2. Marepuansl kypca, pazmeuiensie B LMS BlackBoard, uaentudukarop:

FU50219-270800.68—MM-01: MaremaTnueckoe MOJICIIMPOBAHHUE.

[Ipu ocymiectBieHnd 0Opa30BaTEIBLHOTO TMpollecca CTyACHTaMU U
npodeccopcKko-npenoJaBaTeIbCKUM ~ COCTAaBOM  HCIOJIB3YIOTCS  CIEAYIOIINE
UH(OPMAITMOHHO-CITPABOYHBIE CUCTEMBI:

Hayunas snexkrponnas oudnuoreka eLIBRARY.

DNEeKTPOHHO-0MOIMOTEUHAs] CUCTEMA U3JaTeIbCTBA «JIaHby.

OnextpoHHO-0mOIMoTeyHas cuctema «IPRbooksy.

DNEeKTPOHHO-0MOIMOTEUHAs CUCTeMa «Znaniumy

Nudopmarnmonnas cucrtema "EJJMHOE OKHO noctyna k 06pa3oBaTebHbIM

pecypcam".

VII. METOAWYECKHE YKA3AHMS IO OCBOEHUIO
TV CIUTLIAHBI

Ha n3ydenue nqucnumuimHsl OTBOAUTCA 36 yaca ayJUTOPHBIX 3aHATHA U 72
yaca caMoOCTOsITeNbHOM paboTel. [lman-rpaduk caMocTosiITENbHOW  paOOTHI
pa3menieH B [Ipunoxenun 1.

PexoMeHAaIMM 110 HCIOJIB30BAHUI0O MATEPHAJIOB Y4eOHO-METOANYECKOI0
KoMILIekca. Ha nmpakTuueckux 3aHATUSAX MPENoJaBaTellb KOHTPOIMPYET padoTy
CTYJICHTOB, OTBEYA€T HA BO3HUKAIOLIME BONPOCHI, MOJCKA3bIBAET XOJI U METOJ
pemieHus. Eciy MONYYEHHBIX B ayAUTOPUM 3HAHMM OKAXKETCS HEIOCTaTOYHO,

CTYACHT MOXKCT CaMOCTOATCIIBHO ITIOBTOPHO IMpoOYCCThb JICKIIUTO NI



COOTBETCTBYIOIIEE TOCOOME, MPOCMOTPETh MPAKTUKYyM C pa3o0paHHBIMU
npumepamu. [ camocToATeNnbHONM pPabOThl PEKOMEHIYETCS HCIIOJIb30BaTh
METOJIMYECKHE YyKa3aHuhsT M Marepuainbl 1o Kypcy «Maremarndeckoe
MojenMpoBaHue» pasmenieHHbie B cucteme BlackBoard, maentudukatop kypca
FU50219-27.0800.68-MMO01: Marematnyeckoe MOACIUPOBAHUE.

[Ipu BbINIOTHEHUHU 3aJaHUS HA MPAKTUYECKOM 3aHATHH CJIEAYET BBINOIHUTH
3aJlaHle «I0 Oo0pasily», MPEUIOKEHHOMY IMpernoaaBaTeieM u CPOPMYyIHpPOBATH
BOIPOCHI. 3aTE€M BBINOJHUTh HWHAUBUAYAJIbHOE 3a1aHue. (CaMOCTOATENbHYIO
paboTy MOKHO BBINOJIHATH KaK Ha ayJIUTOPHOM 3aHSATHUM, TaK U CAMOCTOSTEIILHO
BO BHeayauTopHoe Bpems. I[Ipu 3ToM pe3yiabTaT HEOOXOJUMO OTIIPaBUTH
MPEIO/IaBaTEI0 Ha IPOBEPKY.

[Tocne BBINOJHEHUS 3aJaHUsl, CTYACHT 3alIUMIIAET €ro IMpernojaBaTeiiio B
Ha3HAYEHHOE BpEMS.

Pexomennauuu mo padore ¢ Jureparypoil. Teopermueckuni u
MPAKTUYECKUN MaTepHall Kypca pa3bsICHEH B MaTepuanax yueOHO-METOUIECKOTO
KOMILIeKca, peacTaBieHHoro B cucreme BlackBoard, yueObnukax u mocoousix us
CIIMCKA OCHOBHOU U JIOTIOJIHUTEIBHOMU JINTEPATYPHL.

Pexomennanum mo moaAroToBKe K 3a4eTry. YcCIElIHas NOATOTOBKA K 3a4ETy
BKJIIOYAET pabOTy Ha MPAKTHUUYECKUX 3aHATUSIX B TEUEHHUE CEMECTPA, BHIIIOITHEHUE
BCEX 3aJlaHUM TpenojaBarelisi U IMOArOTOBKY TeopeThuueckoro marepuana. [lpu
MOATOTOBKE K 3a4eTy HE0OXOIUMO pa3o0paTh OCHOBHBIE TEMbI, TOCTAHOBKHU 3a/1au

" UCIIOJIb3YCMbIC METObI.



IIpuioxkenue 1 k pado4eid nporpaMmmMe y4eOHOM TUCHUTNIINHBI

MMHHCTEPCTBO OBPA30BAHUSA 1 HAYKH POCCUHCKOM ®EJIEPAIIUN
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIi YHUBEPCUTET)
(IBDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METO/JMYECKOE OBECHEYEHUE CAMOCTOSTEJIbHON
PABOTbBI OBYYAIOHINXCA

o aucuuiuinHe «Maremaruyeckoe MOJICJTUPOBAHUE)
Hanpasiaenue noarorosku — 08.04.01 «CtpounTeibCcTBO»
Maructepckas rnporpamma «TemnorazocHad:xxeHne HaceJJeHHBIX MeCT U NMPeANpUusTHID)
®opMa NOAr0OTOBKH (04HAs1)

BaaauBocToK
2017



Ilnan-rpaduk BbIMOJHEHHUS CAMOCTOATENIbHOI PadOTHI MO0 TUCHUILIHHE

Ne Jara/cpokn Bua camocrosiTe/IbHOM IIpumepHbIe dopma
n/n BbITIOJIHEHU S padoThbI HOPMbI BpEMEHH | KOHTPOJIs
HA BbINOJHEHHE
1 5 "Henens IToaroroBka K yCTHOMY 8 VO-1
ceMmecTpa OTpOCy MO TeMaM 3aHATuH 1-
10
2 10 Henens Pemenue 3amanuii mo temMam 16 I1P-12
ceMecTpa 3ansTui 1-10
3 15 nenens [ToaroroBka kK ycTHOMY 8 YO-1
cemecTpa OTpOCy MO0 TeMaM 3aHSATHI
10-14
4 18 nenens Pemenue 3aganuii mo temam 16 I1P-12
ceMecTpa 3ansaTHi 15-18
6 18 nepens ITogroroska k 3auery 24 3auet
cemecTpa
Hroro | 72 yac.

XapaKTepMCTI/IKa 3a;(aH1/1171 AJIA CaMOCTOSITEJIbHOM paﬁoTbI Oﬁy‘lalOI[[l/IXCﬂ H
METOAUYECKUE PEKOMEHAAIINHA 10 UX BBINMOJHECHUIO

NuauBuayajibHbie 3aJaHUs

[Ipu  opranuzamuu  CcaMOCTOSITEIBLHON pabOTHI MpenoaaBaTelib  JOJKEH
YUYUTBIBATh YPOBEHb IMOJATOTOBKM KAXKIOTO CTYJEHTAa W NPEABHUAECTH TPYIHOCTH,
KOTOpPbIE MOTYT BO3HUKHYTh IIPH BBIMOJHEHUH CaMOCTOSTEIbHON PaOOTHI.
[IpenonaBarenb JaeT KaXJ0My CTYJEHTY WHIUBUAYAJIbHbBIC u
muddepeHniupoBanabie 3aMaHusA. HekoTopble M3 HHUX MOTYT OCYIIECTBIISTHCS B
rpymnrne. Brigaua WHIUBUTy AJIbHBIX pacueTHO-TpapuIECKUX 3aJJaHUuM
MPOU3BOJAUTCS B 3aBUCUMOCTH OT MPOXOJWMOUN TEMATHUKU Kypca U OINPEAEISIeTCs
npenoaaBareneM. Jlajgee mpuBoAsATCS 00pa3Ibl PEIICHUS.

NuauBuayanbHoe 3a1anue 1 mo remam 3auaTuii 1-5, 6a30Bblil ypoBeHb

3anmanue 1. Ha ocHOBEe MaTeMaTHUeCKON MOJIEIH MaJIbIX KOJIeOaHUI CTPYHBI U
UX PpEHIeHUs METOJOM pa3JeleHrus MEPEMEHHBIX IOCTPOUTh TpadUKu s

CBOOOJIHBIX KOJIeOaHu, 0a30BbI YPOBEHb.




3anmanue 2. Ha ocHOoBe MaTeMaTnyeckoil MO CTPYHBI, KOJIEOMIOMENcs B
cpene, CONPOTUBIIEHHWE KOTOPOW MPOMOPIHMOHAIBHO TMEPBOM CTENEHU CKOPOCTU
nocTpouth rpaduk 3aryxarmonmx kosebanuii B nmakere Mathcad, npoaBuHyTHIN

ypoBeHb. Pemenne: muctunr Mathcad
1:=3 a=1 =50 +

$(a)=2-(z~1)

'l.t

A %Jfﬂz] sm( 'z]dn:

U(e,t)= g[[,am(%“]]sm[“;f]]

Samyxarwue konebaHuA

h:=0.05

ol

U1 (z, t]—;;e 40, 4 . m( t)m(ﬂ':mJ




NuauBuayajabHoe 3aJaHue 2 MO TeMaM 3aHATHH 6-9, MpoABMHYTHI
YPOBEHb

I/ICHOHBSYH MCTOJ CCTOK, COCTaBHUTb PCHICHHUC CMECIIAHHOM 3ajadu JJIA

ou _Ou

muddepeHnnansHOTO ypaBHEHUs MapadoIMuecKoro TUMa PRrE (ypaBHEHUS
X

TEILIONPOBOAHOCTH) [pPH 3aJaHHBIX HauambHbIX ycmoBuwsix  u(x,0)= f(x),

u(0,)=o(t), u(0.6,1)=w(t), rue x e [0;0.6]. Pemenue Boinonuuts npu h=0,1 ais
t€[0;0.01] ¢ yeTppbMsI IeCATHYHBIME 3HAKAMH, CYHTAsS O = b i - Vlcnonp3oBath

rmaket Matlab.

FpaHHque M Ha4YaJIbHBIC YCJIOBHUS:
u(x,0)=cos2x u(0,£)=1-6¢ u(0.6,1)=0.3624

The MatLAB code:

clear all; clc;
L=8;

T=18;

h=0.5;

tau=0.1;

n=L/h;

m=T/tau;

c=1;

for i=2:n
x(1)=0;
x(i)=i*h;
end
for j=2:m
t(1)=0;
t()=j*tau;
end
for i=1:n
u(i, 1)=x((1))*(B-x(1));
end;
for j=1:m
u(l1,j)=0;
u(n,j)=0;
end;
for j=1:m-1
for i=2:n-1
g u(i,J+1)=u(i,j)+(tau/ ((c"2)*(h"2))*(u(i+1,j)-2*u(i,J)))+u(i-1,j)));
end;
end;
surf(u);

Graph for u(l, j):



20~

15
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NupuBuayanbHoe 3aganue 3 mo temam 3aHaTuid 13-18, npoaBuHyTbIM
YPOBEHb

CpenctBamu koHeuHo-demMeHTHOro makera PDE Tools Matlab paccuurath
noJie Temrneparyp OOMJIEpPHOM CTaHIIMM, CO3/1aTh T€OMETPHIO, 33/1aTh IPAaHUYHBIC U
HayaJlbHbIE YCIOBUS, IPOBECTH aHAIU3 PE3YJIHTATOB.

HEAT CONDUCTION EQUATION USING MATLAB

Boiler station has 5 boilers (3 in the left room and 2 in the right). Solve Heat
Conduction equation for the floor covering using MatLAB

Creation of geometry

+| PDE Toolbon - [Untithed) — ==
Fe [t Opteoes Opw foundsry PDE Meth Sobe Pt Window Help
O @B oD 3| o] re| A L] = | o] S [rosrme o e

Sat formls

0

Ext




[S—

Create boundary conditions:

E Boundary Condition

Boundary condition eguation: h*T=r
Condition type: Coefficient Walue Description
) Neumann 0
(@ Dirichlet 0
h 1 Weight
r 500 Temperature

Cancel

Mesh creation:

'4| PDE Toolbex - [Untitled]

[mppeal el i<l >R

File Edit Qptions Draw Boundary PDE Mesh Solve Plot Window Help

[E=5EeR ==

poE | AN A = |- O\‘Heaﬁranscer

X 156 ¥ 0.8053

| Set formula

R1-C1-C2-E1+R2+R3-E2-E3

20

-5

A:E:%‘b <J @
<] A s
AAVAVAY, B o g Avawa AT
NS S SRS S S AT
AN YAV N T AV v AV VA
A B iy O AVAVAY o gy A .
VO SO PE?
AN Ny

0 5 10 15 20 25 30 35
| Info:  Refine or jiggle mesh, label mesh nodes and triangles, display mesh quality piot. | |
|4 PDE Toolbox - [Untitled] = | o 5=
Eile Edit Options Draw Boundary PDE Mesh Solve Plot  Window Help
O O @ | 90 re| O] L] = | D [restranser o] x == i 1218 |
| Set formula R1-C1-C2-E1+R2+R3-E2E3 ‘
Time=100 Color: T
20 T T T T 10000
Q000
15 - 5000
7000
10 |- 6000
5000
5 4000
3000
o B 2000
1000
5 1 1 I 1 1 1 I I o
0 5 10 15 20 25 30 35

Info

Select a new plot, or change mode to alter FDE, mesh, or boundaries.




YcTHBIE ONIPOCHI M KOJUIOKBHYM

YcTHBIE OMpPOCH W KOJJIOKBUYM OCYIIECTBIISIETCS TIPEIOJaBaTeieM IO
3aBEPIICHUI0 HM3YYCHUS KaXKAOTO pasnena. Bompockl W 3ajaHus NPHUBEICHBI B
npuwiokeHun 2. [l MOATOTOBKM WCIIONB3YETCS OCHOBHAS U JIOTIOJNHUTEIbHAS
JauTeparypa 1o AWCHUIUIHHE «MareMaTuieckoe MOJCIHPOBAHUE», a TaKkkKe
uHpopmarus, pazmemientas B LMS BlackBoard.

Bompockl, BO3HUKalOIIME B IMPOIECCEe TMOATOTOBKH, CTYACHT MOMKET 3a1aTh
npernoiaBaTeNnio 000 Ha KOHCYNBTALUAX, JTUOO dYepe3 CIEelUalbHOE CPEICTBO
LMS BlackBoard.

TpeboBaHus K npeacTaBjaeHUI0 U 0POPMIICHUIO Pe3yJIbTATOB
CaMOCTOATEIbHOI PadoThI

Pe3ynbpTaThl caMOCTOSITEIBHOM pabOTHI CTYACHT BBINOJHSIET B BUJIE PACYETHO-
rpadpudeckoii  paboOThI 1O KaXJAOMYy H3y4aeMOMY pasJeny. Permenne
IPETIOKEHHOTO TIPeTolaBaTeieM 3aaHusl TOJHDKHO OBITh MPOBEACHO yYKa3aHHBIMH
METOJlaMHi C TOMOIIbI0 cpenctB Mathcad u  compoBoxgaThesi rpaduraMu,
WLTFOCTPUPYIOMIMMH PE3yJIbTaThl CPABHEHUSI U3yYaeMbIX METOJIOB pemieHus. [Ipu
3TOM HCHOJB3YIOTCS BO3MOXKHOCTH BBIYMCIHMTENBbHOW cpeapl Mathcad o
IPUMEHEHHUIO BCTPOCHHBIX (DYHKIMH JJIsi OLIEHKH MOTPEIIHOCTU. BBIMOTHEHHBIE U
POBEPEHHBIE 3a/JaHUs OTCBHIJIAIOTCS MpernoaaBaTento yepes cucremy BlackBoard.

Kputepun onieHKH BBITIOJTHEHUSI CAMOCTOSATEIBHOI PadoThI

CamocrosTensHasi paboTa CTYJSHTOB BKIIIOYACT pacdeTHO-rpadudecKue
pPabOTHI IO KaXKIOMY H3y4aeMOMY pa3ieily, KOTOPBIC JOJKHBI OBbITh 3aIIUIICHBI Yy
IperoiaBaTelis, a TakKe MOATOTOBKY K YCTHBIM OINpocaM. BhImmoiHeHue U 3ammra
pacueTHO-TpaduuecKkux paboT 00s3aTeNbHBI IJIs cauu 3a4eta. Kputepuu orieHKH

Ka)KJI0T0 BH/1a pabOThI IPUBECHBI B MIPUIIOKCHHUH 2.



IIpuioxkenue 2 k pado4eid nporpaMMe y4eOHOM TUCHUTINHBI

MMHHCTEPCTBO OBPA30BAHMS 1 HAYKH POCCUNCKOM ®EJIEPAITN
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Hacnoptr ®OC

Koxa u ¢popmysiupoBka

Jdranbl (POPMHUPOBAHUSA KOMIIETEHIIUN

KOMIIeTeHIHH
3naer METOJIMKHU Pa3BUTHS M COBEPIICHCTBOBAHUS CBOETO
UHTEIUICKTYaJIbHOTO U OOLIEKYIbTYPHOTO YPOBHSI.
OK-3 roToBHOCTBIO K ~
IUIAHUPOBATh CBOE MHTEIUICKTYAIbHOE M KyJIbTYPHOE
CaMOpPa3BUTHIO, N
pa3BUTHE; CTABUTH Niepe]] cO0O0it aJleKBaTHBIC LEITH U
caMopeanu3alnuu, VYwmeer
JOOUBATHCS UX OCYIECTBICHUS, COMIOCTABIISTh
UCIIOJIb30BAHUIO
JTOCTUTHYTOE C ITOCTABJICHHBIMH LIEIISIMH.
TBOPYECKOTO
IOTEeHIIHANA croco0aMu TBOPYECKOTO M UHTEIUICKTYaIbHOTO
Bunaneer | camono3HaHus, caMOpa3BUTHUSA U
CaMOCOBEPIICHCTBOBAHUSL.
HPHHIHITBI TIOCTPOCHHS MATEMATUYECKHX MOJIeei
JUTSL pELIICHHST HAYYHO-TEXHUYECKHX 3a/1a4 B paMKax
3HaeT po(heCCUOHATBHOMN eI TeIbHOCTH, OCHOBBI
OIIK-4 BBIYHCIUTEIILHBIX METOIOB H CPEJICTB
CIOCOOHOCTBIO KOMITBIOTEPHOT'O MOICITHUPOBAHHUS
JICMOHCTPUPOBATH
S CaMOCTOSITEIILHO IPUMEHSTH 3HAHUSI B 001aCTH
Vmeer MaTeMaTHYECKOT0 MOJICITUPOBAHUS JJIsl PELICHHS
(byHIaMEeHTaIbHBIX u
HAyYHO-TEXHUICCKHX 3314
NPUKIIATHBIX TUCHHUIUIAH
IIPOrpaMMEL COBPEMEHHBIMU METOIAMHU TTOCTPOCHHS
MarucTpaTyphl MaTeMaTHYECKUX MOJIeNIel M MX MPUMEHEHUS K
Brageer | onTuMmH3anuMu HayYHO-TEXHHUYECKHX 3a/1a4 B 00JIaCTH
po(heCCUOHATBHOMN NEeITeIbHOCTH, HABBIKAMHU
KOMIBIOTEPHOTO MOJICITUPOBAHHUS
OITK-9 OCHOBHBIC TIPHHIIAIIBI MATEMATHYSCKOTO OTUCAHUSI
CHOCOBHOCTEIO (HU3UYECKHIX MPOLIECCOB U SIBJIICHHH, CBSI3aHHBIX C
0CO3HABATH  OCHOBHEIC | SHAET npodecCHOHAIBHOM AEATEILHOCTHIO, HMEET
POGIEMBI CcROGH IPEJCTABICHNUE O BO3MOXKHOCTSIX KOMITBIOTEPHOTO
npeaMeTHOH  0GnacTH MOJICIIMPOBaHHSI CIIOKHBIX 3a/1a4
9
OpU  PEIICHHH KOTOPBIX BBISIBIISITH (QM3HYIECKYIO M MATEMATHIECKYIO CYIHOCTh
BO3HUKAET Vateer IPOLIECCOB U SIBIICHUIL, TIPENIOKUTH COBPEMEHHBIC
HEOOXO0IMMOCTh B KOJIMYECTBEHHBIC METOIbI UX OTMCAHUS U PCIICHHUS,
CITOXKHBIX 3aja4ax HPOBECTH aHaIK3 YPHEKTUBHOCTH PELICHUIA.
BBIOODA, Tpedyronux HaBBIKAMH aHAJIN3a PE3YJILTATOB MATEMATHYECKOTO U
HCIIOJIb30BaHUC B KOMITBIOTEPHOT'O MOJICTUPOBAHUS, HEOOXOAMMOTO JIJIsI
KOJIMYECTBEHHBIX u | DIaacet

Ka4CCTBCHHBIX MCTOA 0B

pelieHus mpoosIeM, BOSHUKAIONINX B XOI€
po(heCcCHOHATLHOM JIEATEITBHOCTH

KonTpoJb nocTukenus mesiei Kypca

Ne | Kontpon Konpt u aTansl popmMupoBaHuss KOMIETEHIIUN OneHoyHbIE CpENICTBA
n/n | upyemsie TEeKYIIHA | IPOMEKY
paznensl KOHTPOJb | TOYHAs
/ TEMBI aTTecTall
OUCIIUILIT Hs




HWHBI

3aHaTus
1-10

OI1K-

MPUHIMIIEI TIOCTPOCHHUA MAaTCMATUICCKUX
MOHCHCﬁ AJI1 pCHICHU HAYyYHO-
TCXHUYCCKUX 3a/la4 B paMKax
HpOCI)CCCHOHaHBHOﬁ ACATCIIbHOCTH,
OCHOBBI BBIYUCJIIUTCIIBHBIX METOJJOB 1
CpCACTB KOMIIBIOTCPHOT'O MOACIIMPOBAHU A

CaMOCTOATCIIbHO IPUMCHATHL 3HAHHUA B
00J1aCTH MaTEMAaTHYECKOTO
MOZACIIMPOBAHUSA IJI PCUHICHUA HAYUHO-
TCXHUYCCKHUX 3aaa4

COBPEMEHHBIMHU METO/IaMU TIOCTPOEHUS
MaTeMaTHUYeCKUX MOJIENIEeH U Ux
MPUMEHEHHUS K ONTUMH3AI[MN Hay4YHO-
TEXHUYECKHX 3aJ1a4 B 00JIacTH
npodeccroHanbHOM e TeNbHOCTH,
HaBBbIKAMHU KOMIBIOTEPHOTO
MOJIETTUPOBAHUS

OIl
K-9

OCHOBHBIE ITPUHLIMIIBI MAaTEMATHYECKOIO
onucaHus (GU3NIECKUX MPOIECCOB U
SIBIICHUH, CBSI3aHHBIX C
po¢eCCUOHAIBHON JeATETHHOCTHIO,
HMMEET NPEACTABICHUE O BO3MOKHOCTAX
KOMIBIOTEPHOTO MOJETUPOBAHUS
CIIOXKHBIX 3a7a4

BBISIBJIATh (PU3UYECKYIO H
MaTEeMaTHYECKYIO CYIIHOCTh TPOIIECCOB U
SIBIICHH, TIPE/IJIOKUTHh COBPEMECHHBIC
KOJIMYECTBEHHBIC METO/IbI UX OMUCAHUS U
peIeHsI, TPOBECTH aHATN3

3¢ (HEKTHBHOCTH PEIICHUIA.

HaBbIKAMU aHAJIN3a PE3YyJIbTATOB
MaTE€MaTHYECKOr0 U KOMIIBIOTEPHOTO
MO/JIEIMPOBAHUs, HEOOXOAUMOTO ISl
pelieHus nmpooseM, BOZHUKAOIIUX B X0/1€
po¢eCCUOHATILHOM 1€ TEIbHOCTH

OK-

OCHOBHBIC 3Tallbl MAaTEMATUYCCKOT'O U
KOMITBIOTEPHOT'O MOJICTMPOBAHUS
(U3HYECKUX MPOIIECCOB U TICPCIIEKTUBEI
UX JaJbHEHINEero pa3BUTHS IS [Ieei
caMopeai3aliy U Pa3BUTHS TBOPUYCCKOTO
MOTEHIIAIA B 00J1aCTH
po(hecCHOHATLHOM e TETbHOCTH

HCIIOJIb30BAaTh 3HAHUSA B 06HaCTI/I
MaTEMaTHYECKOTO U KOMITBIOTEPHOTO
MOI[CHI/IpOBaHI/ISI JJIA CaMopaBBI/ITI/I}I nu
peanu3anuu B 00J1acTH
npodecCHOHABHOM eI TEThHOCTH

CIOCOOHOCTEIO MMPUMCHATH OCHOBBI
COBPCMCHHBIX q)HBHKO-MaTCMaTI/I‘ICCKI/IX

Cobeceno
BaHUE
(YO-1)
Ua3 1-2
(TIP-12)

Bomnpocst
K 3a4eTy
1-8




TEOPHI U BRIYUCIUTEIBHBIX METOJIOB,
OCBaMBAaTh HOBBIC CUCTEMBI
KOMITBIOTEPHON MaTeMaTHKH ISt

3¢ (HEeKTUBHOTO pelIeHHs
podhecCHOHANIBHBIX 3a]a4

3aHaTus
11-18

OIl

MIPUHIIUITBI TIOCTPOSHUSI MAaTEMATHYECKUX
Mojieniel I71sl peteH sl Hay4HoO-
TEXHUUYECKHX 33724 B PaMKax
npodeccroHanbHOM e TeNbHOCTH,
OCHOBBI BBIYMCIIUTEIbHBIX METOJIOB U
CPEJCTB KOMIBIOTEPHOTO MOJICITUPOBAHHUS

CaMOCTOSTCIIBHO HpI/IMeHﬂTB 3HAHUA B
00J1aCTH MaTEMaTHYECKOTO
MOI[CHI/IpOBaHI/ISI JJIA pCIHCHI/IH HaquO-
TEXHUYECKHX 3a7a4

COBPCMCHHBIMU METOAAMHU MMOCTPOCHU A
MaTeMaTHIeCKUX MOJEIeH 1 uX
IMPUMCHCHUA K OIITUMU3AIIUU HAYIHO-
TEXHHUYECKHX 3a/1a4 B 001aCTH
pohecCHOHATEHOM JIeATEIIBHOCTH,
HaBBIKAMH KOMITBIOTEPHOTO
MOICTTUPOBAHUS

OIl

OCHOBHBIC IPHHIMITEI MAaTEMAaTHYECKOTO
onucanus (PU3NIECKHUX MPOLIECCOB U
SIBJICHUH, CBSI3aHHBIX C
poeCCHOHATTLHOMN IEATEIFHOCTHIO,
MMEET MPECTaBICHHE O BO3MOXKHOCTSIX
KOMITBFOTEPHOTO MOJICITUPOBAHUS
CIIOXKHBIX 3a/1a4

BBISIBIISATH (PH3UYECKYIO H
MaTeMaTH4ecKy CYIIHOCTh MPOIIECCOB U
SIBIICHHI, TIPE/ITIOKUTH COBPEMEHHBIC
KOJINYECTBEHHBIE METO/IbI X OIUCAHUS U
peIIeHHsI, TPOBECTH aHATN3

3¢ (HEeKTUBHOCTH PELICHHI.

HaBbIKAMU aHAJIN3a PE3yJIbTATOB
MaTeMaTH4Ye€CKOT0 U KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS, HEOOXOAUMOTO ISt
pelnieHus mpodiieM, BOZHUKAIOIINX B XOJI€
npodeccuoHabHOM e TeNbHOCTH

OK-

OCHOBHBIC 3Tallbl MAaTEMATUUYCCKOI'O 1
KOMITHIOTEPHOTO MOJICTUPOBAHUS
(U3HYECKUX MPOIIECCOB U MEPCIIEKTHUBEI
UX JaJdbHEUILIEro pa3BUTHUS JJIS LIeJIei
caMopeaii3allii U pa3BUTUS TBOPUYECKOTO
oTeHIana B odacTu
podecCHOHALHOM eI TEThHOCTH

WCTIOJIb30BaTh 3HAHMS B 00J1aCTH
MAaTEMaTU4YCCKOTO U KOMIIBIOTCPHOT'O
MOJICIIUPOBAHUS JIUISI CAMOPA3BUTHS U
peanuzanuu B 00JIaCcTH
poheCCHOHATILHOMN JICATEIIbHOCTH

Cobeceno
BaHHUC

(YO-1)

s 3

(TIP-12)

Bomnpocsr
K 3a4€eTy
9-13




CIIOCOOHOCTBIO IPUMEHSATH OCHOBBI
COBPEMEHHBIX (PU3MKO-MaTEeMaTHYECKUX
TEOPHI U BEIYUCIUTEIBHBIX METOJIOB,
OCBaMBATh HOBBIC CUCTEMBI
KOMITBIOTEPHON MaTeMaTHKH ISt

3¢ (HEeKTUBHOTO pPEIIEeHUS
npodecCHOHANBHBIX 3aJa4

MeToanueckune MaTepHAJIbI, ONIPpEeAC/IAIOIIHUEC ITPOUCAYPbI OLICHUBAHUA

PE3YJIbTATOB OCBOCHUA NUCIHUIIJIMHBI

OHeHO‘IH])Ie cpeacrea nJjs HpOMe)l(yTO‘IHOﬁ arTrecranmmm

IlepeyeHb TUIIOBBIX BOIIPOCOB K 3a4eTy

1. OcHOBHbIE MOHATHUS MaTeMaTHYECKOro MojenupoBanusd. Kinaccudukanus
MOZENEN.

2. MareMatuyeckue  MOJETU  Pa3IUYHOM  CTENeHH  MPHUOIMKEHUS:
pacIpeneneHHble U COCPENOTOYEHHBIE, JIMHENHBIE U HEJIMHEWHBIE, CTATUYECKUE U
JTUHAMHUYECKHE.

3. CnocoObl mpeAcTaBICHUS MaTeMaTHYECKHX  MOJCNEH:  CcHCTeMOl
OOBIKHOBEHHBIX AH(hepeHIInaTbHBIX YPaBHEHUHN, CUCTEMOMN AuddhepeHITnaTbHbIX
YPaBHEHHI B YaCTHBIX MPOU3BOJAHBIX.

4. Hcnosb3oBaHWE€ IpU  NPEACTABICHUM  MATEMAaTHYECKUX  MOJEIEH
BEKTOPHO-MaTpUYHON (POPM, CTPYKTYPHBIX CXEM.

5. IlpuHUMOBI MOCTPOEHUS MaTEMAaTHUYECKUX  Mojenedl  (U3nYecKux
IIPOLIECCOB, OCHOBHBIE J3Talbl MATEMAaTUYECKOTO MOJEIUPOBAHMS, CTPYKTypa
MOJEIIH.

6. YpaBHEHUs 3aKOHOB COXPAHEHHsI BELIECTBA, JHEPIMA M KOJIMYECTBA
JBHWKEHUS JUIS IOTOKOB KUAKOCTEN U Ia30B.

7. BbIBOJ ypaBHEHHUS KoJieOaHUM, YpaBHEHUSI TETIONPOBOIHOCTH.

8. AnmpokcuManuoHHbIe (OPMYJbl s NPUOIMOKEHHS MPOU3BOIHBIX.

[TopsiIOK anmpoKCUMALUH.



9. Meron pa3geneHds TMEPEMEHHBIX IS PEIICHUs 3a1a4 B YaCTHBIX
MPOU3BOHBIX, IOCTAHOBKA 3aa4H.

10. Meton ceTok pellleHHs] YpaBHEHUN B YAaCTHBIX MPOU3BOAHBIX. [lopsgox
anIpoOKCUMAIUU PA3HOCTHOU CXEMBbI, CXOJIUMOCTh, YCTOMYMBOCTh METO/A.

11. Metonbl  pemienuii  ypaBHeHusi Jlamjmaca, MeETOJ — peNlakcalu,
0COOCHHOCTH PEIICHHUS 111 T€OMETPUUYECKH CIIOKHBIX 00JacTeu.

12. Bctpoennsie mnponeaypsl MathCAD nist pemieHuss KpaeBbIX 3aaad
TEIJIONPOBOHOCTH, MOTCHIIMATBLHOTO TEUEHUS.

13. OcoO0eHHOCTH  MOJIETMPOBAHUSI  CPEICTBAMU  KOHEYHO-3JIEMEHTHOTO

nmaketra PDE Tools Matlab

KpnTeplm BBICTABJCHHUS OLNCHKH CTYJACHTY HA 3a49€TE MO TUCIHUIIINHE

«MaremaTH4eckoe MOJIECJIUPOBAHUEY

Bannbl Onenka TpeboBanus k cGoOpMHPOBAHHBIM KOMIIETEHIIUSIM
(pEUTHHTOBO | IK3aMeHa

i OLIEHKH) (cranmaptHas)

60-100 «3avemy» OneHka «3a4eT» BBICTABIAETCA CTYAEHTY, €CIM OH TBEPAO

3HAaeT MaTepual, TPaMOTHO W IO CYIIECTBY H3JIaraeT ero, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPAaBWIBHO TMPUMEHSIET TEOPETHUYECKHE TIOJOKEHUS TIpHU
pEIICHUH TIPAKTHYECKUX BOIMPOCOB M 3ajad, CBSI3aHHBIX C
NPUMEHEHHEM 3HaHUU B  00macT  mpodeccruoHaIbHOM
NESITETPHOCTH,  BJaJeeT HEOOXOAMMBIMH  HABBIKAMH U

[puemMamu HX BBIIIOJIHCHUS v HMCIIOJIb30BAHUEM
BBIYMCIIUTENBHBIX CPEJICTB.
0-59 «He3auemy OlLieHKa «HE3a4eT» BBICTABIIACTCS CTYJEHTY, KOTOPBIA HE 3HAET

3HAQYUTEIbHOM YacTH MaTepuaa, JIOMyCKAaeT CYIIEeCTBEHHbIC
OMOKH, HEYBEPEHHO, C  OONBIIMMH  3aTPYyIHEHUSMHU
BBITIOJHSACT NMPAKTUYECKUE PaOOTHI, CBA3aHHBIEC C IPIMEHEHHUEM
u3ydyeHHOro marepuana. OILEHKa «HEYJIOBJICTBOPUTEIBLHOY
CTaBUTCA CTYACHTaM, KOTOpble HE MOTYT MPOJODKUTH
oOydeHue 0e3 JIOTIOTHUTETHHBIX 3aHATUN 1o
COOTBETCTBYIONIECH AUCIMIUINHE

OueHo4YHbIE CPeACTBA VIS TEKYIIeH aTTecTalluu

Bonpocbl st cofecenoBanmii mo aucuMmimHe «MaremaTudeckoe
MO/1eJTMPOBAHUE)

3ausaruda 1-5




OcCHOBHBIE MTOHATHS MAaTEMATUYECKOT O MOJETUPOBAHUS.
Knaccuduxarus mozaenei.

MaremaTuyeckue MOJEIM  PA3IUYHOW  CTETEHH  IPUOIHKEHUS:
pacnpeieieHHble W COCPENOTOYEHHbIC, JIMHEWHBIE M HEJIMHEWHbIE,
CTaTUYECKUE U JUHAMUYECKHUE.

CrocoObl  TIpEJCTaBIICHHS MaTEMaTUYECKUX MOJIEeh: CHUCTeMOou
OOBIKHOBEHHBIX  JIU(PepeHIMaIbHBIX  YpPaBHEHHI, CUCTEMOU
i pepeHnnanbHbIX YPaBHEHUH B YACTHBIX TTPOU3BOIHBIX.
Hcnonb3oBaHWe TpU MPEACTABICHUM MAaTEMAaTUUYECKUX MOJEIEU
BEKTOPHO-MATPUUHOU (POPM, CTPYKTYPHBIX CXEM.

[IpuHUMOBI TOCTPOEHUS MaTEMaTHUYECKUX Mojeneil (U3nYecKux
IPOLIECCOB, OCHOBHBIE JTallbl MAaTEMaTUYECKOIO0 MOJEIUPOBAHUS,

CTPYKTypa MOJENH.

3ausarusa 10-14

BriBon ypaBHeHUs KoneOaHul, ypaBHEHHsI TEIJIOMPOBOJHOCTH.
AnmpokcuManuoHHble  (GOpMysbl Il TPUOIMKEHUS TMPOU3BOIHBIX.
ITopsAnok anmpoKcuManuu.

Meton pas3zaeneHrds NEPEMEHHBIX Ui pElIeHUs 3aJad B YacTHBIX
IIPOU3BOAHBIX, [IOCTAHOBKA 3aJa4H.

Merton ceTok peleHns ypaBHEHHN B YaCTHBIX ITPOU3BOAHBIX. ITopsanok
annpoOKCUMAalMU PpPa3HOCTHOM CXEMBbI, CXOAMMOCTb, YCTOWYUBOCTh
METO/1a.

Meronsl  pemeHnii  ypaBHeHHs Jlammaca, MeETOX  pelakcaldd,
O0COOCHHOCTH PEIICHHUS JJI TEOMETPUUECKU CIOKHBIX 00JIacTeil.
Berpoennsie mpouenypsl MathCAD mnist pernenust KpaeBbIX 3aaad

TCIIOIIPOBOIHOCTH, IIOTCHIOUAJIBHOI'O TCUCHU .

Kpurepun ouenkn:

v

IIPOYHBIE

100-85 6anioB BBICTABIAETCS CTYICHTY, €CIM €ro OTBET MOKa3bIBaeT

3HAHUSI OCHOBHBIX IOJIOXKCHUM H3yqa€MOﬁ JUCHUIIIIMHBI, OTIIMYACTCA



IyOMHOM M TOJIHOTOM PACKPBITUS TEMbI; BIAJICHHE TEPMUHOJIOTHYECKUM
anmnaparoM; yMeHUe OOBSCHATH MPUHLHUIBI MAaTEMAaTHYECKOTO MOJEITUPOBAHUS
(bu3MYEeCKUX MPOLECCOB, AENaTh BBIBOABI W 00OOUIEHUS, MPUBOAUTH HPHUMEPHI
OpPUMEHEHHUs B 3a/Jayax TeIiooOMeHa; CBOOOJHOE BIAJIEHUE MOHOJOTHYECKON
peyblo, JJOTUYHOCTD U MOCJIEI0BATEIbHOCTh OTBETA.

v’ 85-76 OawioB  BBICTABISIETCS  CTYACHTY, €CIIH  €ro  OTBET,
0oOHapyXUBAIOUINI MTPOYHbIE 3HAHUSI OCHOBHBIX MOJIOXKEHUM U3ydaeMoro paszena,
oTiMyaeTcss  rIyOMHOM M TOJHOTOM  pacKpheiTHsl  TEMbl;  BIIAJICHUE
TEPMUHOJIOTHYECKIUM anmnaparom; yMEHUE OOBSICHSTH MPUHLUIIBI
MaTEMaTUYECKOr0 MOJEIUPOBaHUs (U3MUECKUX TMPOIECCOB, JENaTh BBIBOJABI U
00001IeHNs, J1aBaThb AapryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
cBOoOOAHOE BJIAJICHUE MOHOJIOTHYECKOU pedslo, JIOTUYHOCTb "
MocJIeIOBaTENbHOCTh OTBeTa. OJHAKO AOMYCKAeTCsl OJIHA - JIB€ HETOYHOCTH B
OTBETE.

v’ 75-61  Gamn  BBICTABIAETCA  CTYAEHTY, €CIM  €ro  OTBET,
CBUJICTENbCTBYIOIIMA B  OCHOBHOM O 3HaHUM OCHOBHBIX  IPUHIUIIOB
MaTeMaTHYeCKOr0 MOJEIUPOBaHUS (PU3UUYECKUX MPOLECCOB, OTINYAIOIIUNACA
HEJO0CTaTOYHOW TIHyOMHOW M TIOJHOTOM PACKPBITUA TEMbl, HEAOCTATOYHBIM
YyMEHUEM JaBaTh apPryMEHTHPOBAaHHBIE OTBETbl M MPUBOJUTH IPUMEPHL;
HEJO0CTAaTOYHO CBOOOJHBIM BJaJICHUEM MOHOJOTMYECKOW peublo, JOTMYHOCTHIO U
NOCJIEIOBATENbHOCThIO OTBETA. JloMycKaeTcsl HECKOJIBKO OIIMOOK B COAEp>KaHUU
OTBETA.

v 60-50 GamioB  BBICTABIAETCS  CTYJIEHTY, €CJIM €ro  OTBET,
0oOHapy>XMBAIOLIUMN HE3HAHUE IMPOLIECCOB OCHOBHBIX IMOJIOKEHUN H3Yy4aeMOT0
paszzeina, OTIMYaroIIUNACA HETITyOOKHM PAaCKPhITUEM TE€Mbl; HE3HAaHUEM OCHOBHBIX
OPUHIIMIIOB ~ MAaTeMaTHYeCKOTrO  MOJICIMPOBAHMUS  (PU3WYECKUX  IPOLIECCOB,
HEyMEHUEM  J1aBaThb APTYMEHTHUPOBAHHBIE  OTBETHI, CJIA0BIM  BJIAJIEHUEM
MOHOJIOTHYECKOH PEYbI0, OTCYTCTBUEM JIOTUYHOCTH M IOCIJIEAOBATEIBHOCTH.

JlommycKkaroTcsi cepbe3HbIE OIIMOKU B COACPKaHUU OTBETA.



