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1. Ilean ocBoeHMS AU CIUILINHBI

K 0CHOBHBIM 1eJ1IM OCBOCHUS AUCIUIUIMHBI « DJIIEMEHTHI MATEMaTHYECKOTO MOJICTTMPOBAHUS (PU3UIECKUX
IIPOLIECCOBY CEAYET OTHECTH:

- BOCIIUTaHME y CTY/IEHTOB OO0IIe MaTeMaTH4ECKON KYJIbTYpBbI;

- IpHOOPETEeHNE CTYACHTAMU IIMPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HaHUN, YMEHUIN 1 HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JIEAYKTUBHOMY MBIIUICHUIO HAPSAY C pa3-
BUTHEM MaTEMaTU4YECKON UHTYULINH;

- YMEHHUE CTYIEHTAMHU Pa3BUBATh HABBIKH CAMOCTOSATEIILHOTO N3YUYeHUs y4eOHON M HayYHOH JINTe-
paTyphbl, COAEpKalEed MAaTEMATUYECKUE CBEICHUS U PE3YJIBTATHI,

- - popmupoBanue y cTyneHTa Tpedyemoro Habopa KOMIETEHIINH, COOTBETCTBYIOIIMX €r0 HAlpaB-
JICHUIO TIOJTOTOBKU M 00ECTIEYUBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

K ocHOBHBIM 3a7a4aM OCBOEHUS AMCLMILINHBI «DIEMEHTH MATEMaTHYECKOTO MOJICIHPOBAHUS (HH3H-
YECKHX HPOLIECCOB)» CIEAYET OTHECTH:

- OCBOGHHE CTY/ICHTAMH OCHOBHBIX TIOHSTHI, METOAOB, (POPMHUPYIOIIUX OOIIYI0 MaTEMATHUECKYIO
MOATOTOBKY, HEOOXOIUMYIO I YCIICITHOTO PEIICHHS BayKHBIX JIJIS TPAKTUUYECKHUX MPUIIOKESHHM 3a1a4 OIl-
TUMU3AlNH;

- IOJITOTOBKY CTYJI€HTOB K JIEATEIHHOCTU B COOTBETCTBUH C KBATU(PHUKAITMOHHOMN XapaKTepUCTUKON
OakanaBpa 0 HAINPaBJICHHUIO, B TOM YHCiIe (OPMHUPOBAHUE YMEHHH MCIIOJIb30BaTh OCBOCHHBIC MaTEMAaTH-
YeCKUE METO/IbI B TPOdECCHOHATBHON e TeNbHOCTH.

2. Mecto nucuunjudbl B crpykrype OOII cnenuaaurera

Jucuunnrza «31eMeHTbl MaTeMaTHYeCKOro MOAECIUPOBaHUS (PU3NUECKUX ITPOLIECCOBY» OTHOCUTCS
K aucuuiuimHam no Beioopy b1.3 6iioka b1. Ee nu3ydenune 6azupyercs Ha aucuuiuimHe  « MaTematukay.
JucuuiuinHa o6ecrednBaeT U3y4eHue TUCIUILIINH:
B 6azoe01i yvacmu:
- MaTeMaTHKa,
- (pusmka;
- CONPOTHUBIIEHUE MAaTEPUAJIOB,;
- TeOpeTUYecKasi MEXaHUKA;
B oucyunnunax cneyuanuzayuu:

- aHAJTUTHYECKAs TMHAMHKA U TEOpHs KOJIeOaHuil,
- Ha/IEXHOCTh MEXaHUYECKUX CHUCTEM;
- IMHAMHUKa MAIlliH,
- BBIUUCIIUTENIbHAS MEXaHUKA;
- IPUKJIHBIE METOBI PACUETOB Ha MMPOYHOCTH;
- OCHOBBI (PU3UKU IPOYHOCTH U MEXaHUKA pa3pyIIeHuUs;
- CTpOHTEIbHAS MEXaHUKA MallIHH;

B sapuamuenoii yvacmu:
- OCHOBBI BapHUallMOHHOTO NCYHUCIIEHUS,
- TEOpHsl YIIPYTOCTH;

B oucyunnunax no evibopy cmyoenma:
- YCTOMUYUBOCTH 1€(hOPMUPYEMBIX CUCTEM,;
- YHCIICHHBIE METO/THI.
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3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 JMCIUILIHHE,
COOTHEeCEHHbIE C MIIAHUPYEMBIMHU pe3y/JibTaTaMi 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMBbl

B pesynprare OCBOCHHS AUCHUIUIMHBI Y OOyYaronIuxcsi (POPMHUPYIOTCS CIASAYIOIIME KOMIETEHIIUU M
JOJKHBI OBITH JIOCTUTHYTHI CICAYIOIINE Pe3yabTaThl 00yUeHHs Kak dTan ()OPMHUPOBAHUS COOTBETCTBYIO-
IUX KOMIICTCHIINII

AJIEMEHTOB KOHCTPYKIIMMI U y3-
108 JIA Ha cTaTH4eCKyIO ITpoy-
HOCTb

Kon B pe3yabTare ocBoeHus o0pa- IlepedyeHnb muIaHMpyeMbIX pe3yJibTATOB
KOMIIeTEeHIIUH 30BaTeJIbHOM MPOrpaMMbl o0yueHHsI MO JUCIHHUILJIMHE
o0y4arouuiicst 10J/KeH 00J1a-
AaTh
YK-1 Crnoco0eH ocyIiecTBIATh M0- 3HATh:
UCK, KPUTHYECKUH aHAJIN3 U ® MAaTEMaTUYECKUE MOCTAHOBKH WH)KCHEPHBIX
CUHTe3 UHPOopMaIuH, IpUMe- 3a/1a4, METOJIbI UX PEIICHUS
HATb CUCTEMHBIN MOAXOJ ISt yMeTh:
peIICHM:A TOCTAaBJICHHBIX 3a/1a4 ® penraTh MaTEMaTHYECKHE 3aJa4U ¢ IpUMEHE-
HUEM YUCJICHHBIX METOJIOB
BJIA/I€Th:
® HAaBBIKAMH PEIICHUS WHXKEHEPHBIX 3a/1ad C
MPUMEHEHNUEM YUCJICHHBIX METOJIOB
IK-1 Cnioco0OeH IpoBOAUTH pacyeT 3HATh:

® OCHOBBI YHCJICHHBIX METOJOB pCIICHUA Ma-
TCEMAaTHUYCCKHUX 3a1a4 B obnactu HpHKHaﬂHOﬁ
MCXaHUKHN

yMeTb:

® IPUMCHSATh MAaTEMATHYCCKUH armapar ¢ hc-
IIOJIb30BAHUEM I[OCTI/I)KGHI/Iﬁ TEXHHUKHN U TCX-
HOJIOTUH ISl PelIeHUs] CTaHJapTHBIX 3a7ad
npo¢eCCUOHANTBHON IeATETbHOCTH

BJIA/IETh:

® HaBbIKaMM PCHICHUA 3aaa4d HpI/IKJIaI[HOﬁ MEe-
XaHUKH C MPUMCHCHUCM YHCJIICHHBIX MCTO-
JI0B

4. CTpyKTYypa M coiep:KaHHe JUCIUIIIHHBI

OO0mast TpyZ0€MKOCTh JUCHUIUIMHBI COCTaBIsIeT 4 3aueTHbIe €AUHUIB, T.e. 144 akajgeMu4ecKux
gaca (u3 Hux 90 yaca — camocTosTenpHas padoTa CTYICHTOB).

Jucuumnirza «371eMeHThl MaTeMaTHUeCKOT0 MOJIETUPOBAaHUS (PU3UUECKUX MTPOLIECCOBY» U3Y4aeTCs
Ha BTOPOM Kypce B 4yeTBepToM cemectpe. [Ipu 3ToM Ha nekiumu Boinensiercs 1 yac B Hepenmto (18 yacos), Ha
NpaKkTHYECKHe 3aHTUs — 2 yaca B Heaemro (36 yaca), popMa KOHTPOJIS - SK3aMeH.

CTtpyKkTypa U cofepaHue TUCIHILIHHBI « DJIEMEHTH MAaTEeMaTHUECKOTO MOJICITUPOBAHHS (pU3UYe-
CKHUX IPOIIECCOB MO CPOKaM U BUAaM paboThl OTpaskeHb! B [Ipunoxenun.

Conep:xanue pa3/iesioB QU CHUIIIHHBI
BBeaenne
[Ipeamer, 3agauu u coaepkaHrue TUCHUIITUHBL. OCHOBHBIE ATaNlbl Pa3BUTHUSL AUCHUIUIMHBL. CTPYyKTypa
Kypca, €ro MECTO U POJib B TOATOTOBKE CIEIUAIUCTA, CBSI3b C APYTUMHU TACIUIIIINHAMM.
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Tema 1. OcHOBBI MaTeMaTH4YeCKOro MojienupoBanus. [loHaTHe MaTeMaTHUECKOW MOJAEIH, UX Kiaccudu-
Kall¥sl ¥ IPUMEHEHUE B IETEPMUHAPOBAHHBIX U CTOXAaCTHYECKUX 3aAa4ax. OCHOBHBIC IPUHIIMAIIBI MaTEMa-
THYECKOI'0 MOJEIMPOBAHUS. Y HUBEPCAIBHOCTh MATEMATUYECKUX MOJEIIECH.

Tema 2. [IpumeHnenne Teopun 0OOBIKHOBEHHBIX MU (PepeHIIMATbHBIX YpaBHEHUH K 3a7a4aM KoJieOaHui u
YCTOMYMBOCTH YIPYTUX CUCTEM. Pemienne ypaBHeHUI CBOOOIHBIX U BBIHYK/IEHHBIX KOJIEOaHUN OJJHOMAC-
COBBIX CHUCTEM C yuyeToM AemrdupoBanus. [Ipumepsl 3a1ad Ha COOCTBEHHBIE 3HAYEHUS U3 TEXHUYECKOM
MEXaHUKH.

Tema 3. [Ipumenenue mMHeNHHbIX AU} PepeHIInanbHbIX YPAaBHEHUH B YaCTHBIX TPOU3BOIHBIX JJIS1 MOJIEIIH-
pOBaHUS PA3NIUYHBIX (PrU3HYecKHuX mporeccoB. IlocTaHOBKM HaYabHO — KPAeBhIX M KPAaeBBIX 3a]au MaTe-
MaTH4YECKON (DU3UKU.

Tema 4. AHaINTHYECKUE U YHCIICHHBIE METOBI PEIICHUS] YPAaBHEHUI MaTeMaTHYeCKON (PU3UKH.

Merton pazaeneHus HepeMEeHHBIX Ul ypaBHEHUH runepOoanueckoro Tuna. Pemenus 3agayd o mpoaoIbHbIX
KOJICOAHUSAX CTEPKHEH, KPYTUIIBHBIX KOJIEOaHUAX BAJIOB. DJIeKTpuieckue koinedbanus. Tenerpaduoe ypas-
HEHHUE.

Tema 5. Pemrenus 3amau TerionpoBogHocTd U nuddys3un. [IpoctpancTBennsle 3agaun. Pacnpocrpanenne
Teruia B oAHOpogHOM nmnuHape. @ynknuu beccens.

Tema 6. [IpumeHeHne npsmMbIX BapuallMoHHBIX MeTo10B (Putna, byOHOBa — ["anepkuHa) K pemeHuro 3aaau
MexaHUKH. [IoHATHE 0 METOI€ KOHEUHBIX DJIEMEHTOB KaK BapHALIMOHHO — PAa3HOCTHOM METOJIE.

Tema /. MaTemaTuueckoe MOJIEIMPOBAHUE HAIPSKEHHO — 1€(pOPMHPOBAHHOTO COCTOSIHUSI, YCTOWYUBOCTH
Y KOJIe0aHHIi THITOBBIX 3JICMCHTOB TOHKOCTEHHBIX KOHCTPYKLUH (CTepIKHEH, IIacTHH U 000104eK). burap-
MOHHMYECKOE YpaBHEHHE. [ eoMeTprUecKy HeJIMHEWHAs TEOpUs IUIacTHH - ypaBHeHHs Pemnmuia — Kapmana.
Tema 8. PazHOCTHBIE METO/IbI pelICHHsI OOBIKHOBEHHBIX (P PepeHIMaIbHbIX YPABHEHUH U YpaBHEHUI B
YaCTHBIX [TPOU3BOIHBIX.

5. 06p330BaTeﬂbHLIe TEXHOJOTMH, IPUMEHACMBIC IIPU OCBOCHUH JUCHUIIJINHBI

Meroarka npenojaBaHus AUCUUIUIMHBI «DJIEMEHTbl MaTEMAaTHYECKOTO MOJIEIMPOBAaHUS (pHU3Nye-
CKHX ITPOLIECCOB» U peanu3anys KOMIETEHTHOCTHOTO MOJIX0/1a B M3JI0KEHUH U BOCIPUATHHA MaTepuasna
IpeyCMaTpUBAIOT UCIIOJIb30BaHHUE CICAYIONIMX aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEAECHUS TPYIIIO-
BbIX, UHJIUBUyaIbHBIX, ayJUTOPHBIX 3aHATUN B COUETAHUU C BHEAYAUTOPHOM paboOTOM C 11enbi0 GopMu-
POBaHUS U pa3BUTHs MPO(PECCHOHATBHBIX HABBIKOB 00YUaIOIINXCS:
— 3alUTa U UHAMBHUIyaJIbHOE 00CYX/I€HNE BBIMOIHAEMBIX 3TAllOB pacyeTHO-TrpaduyecKkux pador;
- IIPUBJICYECHUE JIYUIIHUX CTYJAEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOLIUX.

— OpraHu3alys 1 MpoBeJIeHNe TEKYIIEro KOHTPOJIs 3HaHUH CTy/1IeHTOB B (hopMe OJIaHKOBOTO TECTH-
pOBaHus;

— IIPOBEJICHNE MHTEPAKTUBHBIX 3aHATUH 10 MPOLEAYPE MOATOTOBKY K MHTEPHET-TECTUPOBAHUIO HA
caiitax: i-exam.ru, fepo.ru;

— HCTIOJIb30BaHUE MHTEPAKTUBHBIX (DOPM TEKYILEro KOHTPOoJs B GopMe ayAUTOPHOIO U BHEAY -
TOPHOI'0 UHTEPHET-TECTUPOBAHMNS,

WUTOTOBBIN KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 0 MAaTEMATHKE C YYETOM Pe3yJIbTaTOB BBIIIOJHEHHUS Ca-
MOCTOSTEIbHBIX Pa0OT.

VY aenbHbIN Bec 3aHITHIA, TPOBOJUMBIX B HHTEPAKTUBHBIX (OpMax, ONpEeIeNIeH IJIaBHOU 1ebio 00-
pa3oBaTeNbHOM MPOrpaMMbl, 0COOEHHOCTHIO KOHTUHT€HTa 00YYaIOUINXCS U COJICPKAHUEM JUCIUITITMHBI
«JIeMEHThl MAaTEMaTUYECKOT0 MOJEIUPOBAHUS GU3UYECKUX MPOIIECCOB» U B 1IEJIOM MO TUCIHUIINHE CO-
crapiser 50% ayauTOpHBIX 3aHATUN. 3aHATHS JIEKIIMOHHOTO THUIA COCTaBIAIOT 33 % oT o0beMa aynu-
TOPHBIX 3aHITHH.

6. OneHo4HbIE CPEACTBA ISl TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH, IPOMEKYTOYHON ATTECTALUH 110
UTOraM OCBOEHHUSI IMCUUILIMHBI U YuyeOHO-MeToAnYecKoe odecrieyeHHe caMOCTOSITeIbHOH padoThl
CTY/ICHTOB
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B nporuiecce 00ydeHust HCHOIB3YIOTCS CIEAYIONINE OLIEHOYHBIE (POPMBI CAMOCTOATENBHOM pabOThI
CTY/IEHTOB, OLIEHOYHBIE CPE/ICTBA TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALIUI:
- ABe pacueTHO-TpaduyecKkue padoThl.

PacueTHo-rpaduueckas pa6ora Ne 1. [IpumeHeHnne 00bIKHOBEHHBIX TU(depeHInaTbHBIX YPaB-
HEeHMH K 32]a4aM YCTOHYNBOCTH M KOJIeOaHMIA.

E€ kpatkoe conepxanue:

Pemenne 0ObIKHOBEHHBIX TMHEWHBIX AU (hepeHInaIbHBIX OJHOPOAHBIX U HEOJHOPOAHBIX YPaBHEHHUN
U CUCTEM.

PacueTHo-rpaduueckas padora Ne 1. Yacts 2. PemieHue ypaBHeHHil MaTeMaTH4YecKOi PU3MKH.

E€ kpatkoe conepxanue:

Haxoxnenne coOCTBeHHBIX (DYHKIMH Mapaboin4eckoro, TUIepOOINIecKOr0 WK SUIMITHYECKOTO
YPaBHEHHS.

[TocTpoeHue perieHns Ha4yaJlbHO-KPAeBbIX 33jau JJIsl OJHOPOIHBIX U HEOAHOPOAHBIX IU(hepeHIu-
aJIbHBIX YPaBHEHUH runepOonyeckoro 1 napadoarMyeckoro TUIIOB.

[TocTpoenue pemeHns KpaeBbIX 33124 AJIsl OTHOPOIHBIX U HEOJHOPOIHBIX MU (epeHIINATBHBIX ypaB-
HEHUH JUIMIITUYECKOrO TUIIA.

OneHouHbIe CpPeCTBA TEKYILEr0 KOHTPOJISA yCIIEBAEMOCTH BKJIIOYAKOT KOHTPOJIBHBIE BOIPOCHI U 3aJaHUsl B
¢dopme OIAaHKOBOTO TECTHPOBAHHUS IJIsl KOHTPOJIS OCBOEHHUS OOYUYAIONIMMUCS Pa3AeiioB JUCIUILINHBI,
npueMm PI'P.

OO0pa3ubl TecTOBBIX 3aaHul, 3aganuil PI'P, KOHTpOJIbHBIX BONPOCOB U 3aJjaHUM 1Ji NPOBEACHUS
TEKYILEro KOHTPOJIsA, 3K3aMEHAILMOHHBIX OMIeToB MpuBeaeHb! B [Ipunoxenun 2.

6.1. ®oHI OLIEHOYHBIX CPEACTB AJisl IPOBEeAeHHUSI MPOMEKYTOUHON aTTEeCTAlMH
00y4YaloIMXCHA MO0 JUCHUININHE «DJIEeMEHTbl MATEMATHYECKOI0
MO1eJIMPOBAHUA (PU3MUYECKHUX MPOIECCOBY

6.1.1. TlepeueHb KOMIETCHIIMIA C YKa3aHUEM 3TAIOB X (POPMUPOBAHHSI B TIPOIIECCE OCBOCHUS 00-
pa3oBaTeNbHON TPOTrPaMMBI.

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETEHIINH

Kon B pe3ysbTare ocBoeHus1 00pa30BaTeJIbHONH NMPOrpaMMbl 00y4aKOIUICSH
Komnerenuuu A0JIZKEeH 00J121aTh
YK-1 Crnioco0eH ocyIecTBIATh MOUCK, KpUTHUECKHUM aHaIU3 U CUHTE3 HH(pOpMa-
LIMY, IPUMEHATh CHCTEMHBIN NTOAXO0J AJIs PEIIEHNUS TIOCTAaBICHHBIX 3a/1a4
[K-1 Crnoco0eH NpoBOIUTh PAacUeT FIEMEHTOB KOHCTPYKIUH U y3710B JIA Ha cTraTu-
4ECKYIO IPOYHOCTH

B nporecce ocBoeHus o0Opa3zoBaTeabHOM IPOrpaMMBbl JaHHBIE KOMIIETEHIIUH, B TOM YHUCIIE UX OT-
JieTTbHbIE KOMITOHEHTBI, ((OPMUPYIOTCS TO3TAITHO B X0JI€ OCBOECHUS 00YYarOIUMUCS TUCIMUIIIIMHBI B COOT-
BETCTBUU C Y4€OHBIM IJIAHOM U KaJeHJapHbIM I'paduKoM y4eOHOro mpolecca.

6.1.2. Onucanue nokasarteeil 1 KpUuTepreB OLeHUBAHUSI KOMIIETEHIUI,
(l)Ole/IpyeMl)IX Mo UTOraM OCBOCHus1 JTMCIHUIIJIMHBbI, OITHCAHUE KA OIICHUBAHUSA

[Toka3zareneM olleHMBaHMS KOMIIETEHIIMI Ha pa3IMYHBIX dTanax ux (GOpMUpOBaHUS SBISETCS J10-
CTH>KEeHHE 00yUYaIOUMMUCS MJIAHUPYEMBIX pPe3yIbTaTOB 00Y4YEHHUS MO TUCHUIUINHE.

YK-1 Cnoco0eH ocymecTB/ISTh IOUCK, KpUTHYECKUH AHAJIHU3 U CUHTe3 MH(opManum, npu-
MEHSITh CHCTEMHBII MOAXO0/ 1JIsl pellleHUs] MOCTABJCHHbIX 3a1a4

IToxa3arennb Kpurtepuu onenuBanus
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2 3 4 5
3HATh: OOyuarommiics jae- | OOyuaromumiics ne- | OOydaromuiics OO6yuaro-
mMaremaruye- MOHCTPHPYET TOJ- | MOHCTPUPYET HEe- | IEMOHCTPUPYET IIUICS eMOH-
CKHE IIOCTa- | HOE OTCYTCTBUE WJIM | TIOJIHOE COOTBET- JOCTaTOYHO TJy- | CTPUPYET IOJI-
HOBKM  HH)XE- | HEIOCTATOYHOE CO- | CTBUE 3HAHUIA PO- | OOKKME 3HAHUS Ma- | HOE COOTBET-

HEpHBIX 3ajady,
METO/IBl HX pe-
[IEHUS

OTBETCTBHC 3HAHMIA:
MaTEeMaTHYECCKUX
IIOCTAHOBOK  HMHXKE-
HEpHBIX 3a7ay, Me-
TOJIOB UX pPEUICHUS;
HE crocoOeH apry-
MEHTHUPOBAHHO U I10-
CIEIOBATCIbHO H3-
jlaraTb ~ Marepuall,
HETPaBUIILHO OTBE-
YyaeT Ha JOIOJHM-
TEIbHBIE  BOIPOCHI
WJIU 3aTPYIHSAETCS C
OTBETOM

rpamme: MaTeMaTu
YECKUX ITOCTaHO-
BOK HH)KCHEPHBIX
3ajja4, METOJI0B UX
peLeHus
JIOITYCKaIOTCs
ONIMOKH, TPOSIBIIS-
eTcsl HeI0CTaToY-
HOE, IIOBEPXHOCT-
HOE 3HaHHE TE€O-
pHH, CYTH METO-
noB. [l mommyye-
HUS IPaBUIILHOTO
oTBeTa TpeOyroTCs
YTOUHSIOLINE BO-
MPOCHI.

TEMaTHYECKHUX I10-
CTAaHOBOK  HMHIXKE-
HEPHBIX 3ajad,
METO/IOB UX pellie-
HHUs, OTBEYaeT Ha
BCE BOIIPOCHI, B
TOM YHCJIC AOIIOJI-
HUTEIbHBIE. B TO
’)K€ BpeMsl IIpU OT-
BET€  JIOMYCKaer
HECYILIECTBEHHbBIE
MOTPEIIHOCTH WJIH
JaeT HEeJ0CTa-
TOYHO MOJHBIE OT-
BETHI

CTBHC 3HAHUI
MaTeMarude-
CKHMX IOCTaHO-
BOK MHXKEHEp-
HBIX 3a7a4,
METOJ0B UX
peleHus,
JIOTUYHO U ap-
TYMEHTHPO-
BaHHO OTBE-
YJaeT Ha BCe
BOIIPOCHI, B
TOM YHCJIE JI0-
TTOJTHUTEIb-
HBIE, ITOKAa3bI-
BaeT BBICOKHH
YPOBEHb T€O-

peTHYECKOM

[IOJATOTOBKH
yMeTh: O6yuatomuiicst mo- | OOyuarommiics ae- | OOydaronuiics O6yuato-
pelmiaTe MaTeMa- | Ka3bIBaeT HEJOCTa- | MOHCTPHUPYET He- JEMOHCTPHUPYET HIAMCSA TEMOH-

TUYECKUE 3a-
Jlayy ¢ IIpUMe-
HEHWEM YHUCIICH-
HBIX METO0B

TOYHOE YMEHHE pe-
[1aTh MaTeMaTHye-
CKHE 3aJ1a4H C MpH-
MEHEHHEM YHCIICH-
HBIX METOJIOB, JI0-
MyCKaeT rpyobIe
OLIMOKM IpHU pere-
HUY 33124 WIHA BO-
o0111e perieHus 3a-
J1a4 OTCYTCTBYIOT,
HENpPaBUIIbHO OTBE-
9aeT Ha JOMOTHH-
TeJbHbIE BOIPOCHI,
CBSI3aHHBIE C U3Y-
YaBIIUMHUCS B Kypce
MaTeMaTHIeCKUMHU
METOAaMHU U MOjie-
JISIMH WJTH 3aTPYIHS-
eTcs C OTBETOM

IIOJIHOE COOTBET-
CTBHE CIEAYIOIINX
YMEHUU: peniaThb
MaTE€MaTUYECKHe
3a/1a4u ¢ IpUMEHe-
HUEM YHUCIIEHHBIX
MeTOZI0B. B pere-
HUH 3a/1a4 MOTYT
COZIEpXKAThCSA IPY-
Oble OIIMOKH, MPO-
ABJISICTCS] HEAOCTA-
TOYHOE YMEHUE
[IPUMEHSATH TEOPUIO
K pELIEHUIO Npe-
JaraeMbIX 3aj]ad.

YaCTUYHOE COOT-
BETCTBHE CIIETYIO-
IUX YMEHUU: pe-
1aTh MaTeMaTH-
YECKHE 3a/1a4 C
MIpUMEHEHUEM
YUCJIEHHBIX METO-
JIOB. YMEHUS
OCBOEHBI, HO JI0-
MyCKalOTCs HE3HA-
YUTEJbHbBIC
OIINOKH, HETOU-
HOCTH, 3aTpyAHe-
HUS TIPU PEIICHUN
3a/1a4, HE BIIUSIO-
[He Ha OOIIHi
XOJ1 peIICHUS

CTpUpYET yMe-
HUE periarh
MareMaTuye-
CKUe€ 3aJIauy C
PUMEHEHUEM
YUCJIEHHBIX
METOJIOB, Tpa-
BHJIBHO H
MOJTHO CTPOUTH
pelIeHus Ma-
TeMaTHYCCKUX
3agad. Cso-
601HO onepu-
pyeT npuobpe-
TEHHBIMU yMe€-
HUSMH, TIPH-
MEHSET UX B
CUTYAITUSAX T10-
BBIIIICHHOM
CJIOKHOCTH.
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BJAACTh:
HaBbIKaMU pe-
MICHUSA NHXKC-
HEPHBIX 3a1a4 C
MMPUMCHCHUCM
YHUCJICHHBIX MC-
TOJOB.

OOyuarommuiics He
BJIaJi€ET WU B CO-
BEpIIECHHO HEJIOCTa-
TOYHOM CTEIICHHU
BIAJCECT

HaBBIKAMH PEIICHUS
WHXCHEPHBIX 337249
C IpUMEHEHUEM
YUCJCHHBIX METO-
JIOB.

OO0yyaromumiics
BJIaJICCT HaBBIKAMU
pelIeHus HHKCHEeP-
HBIX 3a/1a4 C TIPH-
MEHCHHEM YHCIICH-
HBIX METOOB B He-
[MOJIHOM 00BEME,
JIOTTyCKaIOTCS 3Ha-
YUTEIbHbBIE
ONIMOKH, TPOSIBIIS-
€TCs HeI0CTaTOU-
HOCTb BJIQJICHUS
MaTeMaTH4YeCKOM
TEXHHKOM, UCITBI-
THIBACT 3HAYUTEIIb-
HBIE 3aTPyTHEHUS
P IPUMECHCHHUH
HaBBIKOB B HOBBIX
CUTYaIUsX.

OOyuaromumiics
YaCTUYHO BIIAJICET
HaBBIKAMU pellie-
HUS UH)XEHEPHBIX
3aja4 C MpUMeHe-
HUEM YHCJICHHBIX
METO/I0B, HABBIKU
OCBOEHBI, HO J10-
MyCKaIOTCsl HE3HA
YUTENbHbIC
OIIMOKH, HETOY-
HOCTH, 3aTpyAHe-
HUS TIPH aHAIUTH-
YecKUX omnepa-
[USIX, TIEPEHOCE
YMEHUI Ha HO-
BbIE, HECTAH/IAPT-
HBIE CUTYalIUU.

OO6yuaro-
IIUICA B IIOJI-
HOM 00BEME
BJIaJie€T HABEI-
KaMHU perieHus
WH)KEHEPHBIX
3a/1a4 ¢ mpHu-
MEHEHUEM
YUCIIEHHBIX
METO0B CBO-
001HO TIprMe-
HSET MOTyYCH-
HBIE HABBIKH B
CUTYaIHAX 10-
BBITIICHHOM
CJIOKHOCTH.

IIK-1 Cnoco0eH NpoBOANTH pacyeT 3J1eMEeHTOB KOHCTPYKIUI U y3J10B JIA HA CTATH4YECKYI0

NMPOYHOCTH

3HATh: OOyuarommiics  ne- | O6yuarouuiics ne- | OOyuarommiics OO6yuaro-
OCHOBBI YHCJICH- | MOHCTPUPYET TIOJ- | MOHCTPUPYET HE- | IEMOHCTPUPYET IIAKCS IEMOH-
HBIX ~ METOJIOB | HO€ OTCYTCTBHE WJIH | IIOJIHOE COOTBET- JOCTaTOYHO TJy- | CTPUPYET IO0JI-
peleHnss MaTe- | HeAOCTaTOYHOE CO- | CTBME 3HAHUH Oc- | OOKME 3HAHMSA OC- | HOE COOTBET-

MaTHYECKHUX 3a-
Jad B 001acTH
MIPUKJIAHOU
MEXaHUKU

OTBETCTBHE 3HAHUIi
OCHOB  YHCIJICHHBIX
METOZIOB  PELICHHUS
MaTeMaTHYeCKUX 3a-
Ja4 B 00JIacTH TpU-
KJIAJHON MEXaHUKHU:
He crocoOeH apry-
MEHTHPOBAHHO H TI0-
CIIeZIOBAaTENIBHO  M3-
jJaraTb ~ MaTepual,
HEeNpaBUWIbHO OTBE-
9gaeT Ha JIOTOJIHU-
TEJNbHbIE  BOIPOCHI
WIH 3aTPyTHSETCS C
OTBETOM

HOB YHMCJICHHBIX
METO/IOB peIIeHUS
MaTeMaTUYeCKHX
3a;ad B o0JylacTu
MIPUKJIAJHON MeXa-
HHUKH, HEO0XO0I1-
MBIX JIJISl COBEP-
IIEHCTBOBAHUS
HA3eMHBIX TPaHC-
MOPTHO-TEXHOJIO-
TMYECKUX CPEICTB
JIOTTYCKAIOTCS
OLIMOKH, TIPOSIBIISA-
€TCsl HEZJ0CTaTOY-
HOE, TOBEPXHOCT-
HOE 3HAaHUE TEO-
pHUH, CyTH METO-
noB. [{ns monyuye-
HUS IPABUIILHOTO
oTBeTa TpeOyroTcs
YTOUHSIOIINE BO-
MIPOCHI.

HOB  YHCICHHBIX
METOJ/IOB PEIICHUS
MaTeMaTHUYSCKHUX
3a7a4 B oOacTu
MPUKIATHOU  Me-
XaHUKU, HE00Xo-
JIUMBIX ISl COBEp-
[ICHCTBOBAHMS
Ha3eMHBIX TpaHC-
MOPTHO-TEXHOJIO-
THYECKUX
CpPEICTB, OTBEYAET
Ha BCE BOIPOCHI, B
TOM YHCJIE HOIIOJI-
HUTENbHBIE. B TO
XKe BpeMs TpH OT-
BET€  JOMYCKaeT
HECYIIIECTBEHHBIC
MOTPEUTHOCTH WU
JIaeT HEJ0CTa-
TOYHO IIOJHEIC OT-
BETHI

CTBHE 3HAHUM
OCHOB YHCJICH-
HBIX METOHOB
pelIeHus Ma-
TEMAaTUYECKUX
3a7a4 B o0Jia-
CTHU IIPUKJIA]I-
HOM MeXa-
HUKH,
JIOTUYHO U ap-
T'YMEHTHUPO-
BAaHHO OTBE-
YyaeT Ha BCe
BOIPOCHI, B
TOM YHCJIE JI0-
MOJTHUTEIIb-
HbIE, TOKa3bI-
BaeT BEICOKHH
YPOBEHb TEO-
peTudeckoin
MMOATOTOBKH
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yMeTh:
MPUMEHSTh Ma-
TeMaTHYeCKUI
anmapar ¢ uc-
MOJIb30BaHUEM
NOCTHKEHUU

OOyyaromuiics 1mo-
Ka3bIBaeT HEA0CTa-
TOYHOE YMEHUE
[IPUMEHATh MaTeMa-
TUYECKUU anmapar ¢
HCII0JIb30BAaHUEM

OO0yuaromwmiics ne-
MOHCTPHUPYET He-
IIOJIHOE COOTBET-
CTBUE CIIEIYIOIINX
YMEHUU: IpUMe-
HATb MaTeMaTH4e-

OObyuarommiics
JIEMOHCTPUPYET
YaCTUYHOE COOT-
BETCTBUE CIIEIYIO-
IIMX YMEHUN:
MPUMEHSTh MaTe-

OO6yuaro-
IIHHCS JEMOH-
CTPUPYET yMe-
HUE TIpUMe-
HTHh MaTeMa-
THYECKUH aIl-

TEXHUKA U TEX- | JOCTHKECHUU TEX- CKMH anmapar ¢ uc- | MaTU4ECKHUH ar- rapar ¢ uc-
HOJIOTMH /U5 pe- | HUKY U TEXHOJIOTUH | IOJIb30BaHUEM JI0- | Mapar ¢ UCIOJIb- H0JIb30BAHUEM
LIEHUsI  CTaH- | JUId PELIEHUs CTaH- | CTUKEHUM TEXHUKHU | 30BAHUEM JIOCTHU- | JOCTHKEHUM
JApTHBIX 3ajlad | JapTHBIX 331a4 PO- | U TEXHOJOIMM A | )KEHUH TEXHUKHU U | TEXHUKU U
npodeccuo- (hecCHOHANBHOM Jie- | pelleHus CTaH- TEXHOJIOTHH ISl | TEXHOJIOTUH
HQJIBHOW  Jied- | ATE€IbHOCTH, JONYC- | AAPTHBIX 3ajau peLIeHMs] CTaH- JUIs peLIeHus
TEIbHOCTH KaeT rpyosbie npodeccuoHab- JApTHBIX 3a]a4 CTaH/IapTHBIX
OLIMOKM NP pelle- | HOM JesTeIbHOCTH. | Ipo(eccuoHanb- | 3a1ad npodec-
HUM 33124 UIH BO- B penienuu 3aa4 | HOM J€ATENBHO- CHOHAJIbHOU
o011e peneHus 3a- | MOT'yT coJiep- CTH. YMEHHUs NeSITebHOCTH.
Ja4 OTCYTCTBYIOT, JKaTbCsl TpyObIe OCBOEHBI, HO 10- | CBOOOIHO
HENpPaBUIIbHO OTBE- | OMIMOKH, MPOSABISA- | IIyCKAIOTCS HE3HA- | ONEepUpyeT
YaeT Ha JIONOJIHU- €TCsl HEJOCTaTOY- | YUTEJIbHbIE IpuoOpeTeH-
TeJbHbIE BOIPOCHI, | HOE YMEHHE IPHU- OLIMOKH, HETOU- HBbIMU YMEHHU-
CBSI3aHHBIE C U3Y- MEHSTh TEOPUIO K | HOCTH, 3aTpyJiHE- | SIMH, IpUMe-
YaBIIUMHUCA B Kypce | pEIICHUIO Mpeaia- | HUS NPHU PelIeHUM | HSeT UX B CH-
MaTeMaTUYeCKUMH | FaeMbIX 3ajad. 3aJa4, HE BIMSIIO- | TyalMsX Io-
METOAaMU U Mojie- Me Ha OOLIHii BBILLICHHO
JISIMU WK 3aTpyAHS- X0/l peLIeHHUSI CJI0KHOCTH.
eTcs C OTBETOM
BJIAJeTh: OOyuarommuiics He OO6yuatrouuiics OOyuarommiics O06yuato-

HaBBIKAMH pe-
HICHUS 33]1a4
MPUKJIATHON
MEXaHUKH C
MIPUMEHEHUEM
YHUCJICHHBIX Me-
TO/IOB

BJIAJICET UIIM B CO-
BEPILIEHHO HENOCTA-
TOYHOM CTEIICHN
BJajaeceT

HaBBIKAMH PEIICHUS
3a7a4 NPUKIIAIHON
MEXAaHUKH C IpUMe-
HEHHEM YHCJICHHBIX
METOJIOB

BJIaJICCT HAaBBIKAMU
pelieHus 3aaa4y
MIPUKIIATHON MeXa-
HUKH C IPUMEHE-
HHUEM YHUCJICHHBIX
METOJIOB B HEMOJI-
HOM 00BEME, JI0-
MyCKalTCs 3HaYU-
TeJbHBIEC OIINOKH,
MIPOSIBISIETCS HEJO-
CTaTOYHOCTD BJia-
JICHUS] MaTeMaTH-
YEeCKOM TEXHUKOM,
WCTIBITHIBACT 3HA-
YUTEJIbHBIE 3aTPY/I-
HEHUS [IpU IpUMe-
HECHUH HAaBBIKOB B
HOBBIX CUTYyaIUsX.

YaCTUYHO BIAJCET
HaBBIKaMHU pellie-
HUS 3a]1a4 IpU-
KJIagHOM MeXa-
HUKU C IPUMEHE-
HHEM YHCICHHBIX
METOJIOB, HAaBBIKH
OCBOEHBI, HO JI0-
MyCKarOTCsl HE3Ha-
YHUTEIbHEIE
OIMOKH, HETOU-
HOCTH, 3aTpyJIHE-
HUS NIPU aHATATH-
YECKUX Ollepa-
[HSIX, IEPEHOCE
YMEHUI Ha HO-
BbI€, HECTaHAPT-
HBIE CUTYaLlUH.

IIUMCS B II0JI-
HOM 00BEME
BJIaJI€ET HABLI-
KaMU pelieHus
3a/1a4 Mnpu-
KJIaJHOU MeXa-
HUKH C TIpUMe-
HEHUEM YHC-
JIEHHBIX METO-
IIOB, CBOOOIHO
MPUMEHSIET T10-
JTy4eHHBIS
HaBBIKU B CHU-
Tyalusx mo-
BBITIIEHHOM
CIIOKHOCTH.

[IIxana oneHUBaHUS PE3YyJIbTAaTOB HpOMC)KyTO‘lHOfI aTTeCTallMy U €€ OIHCaHue:
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®opMa IPOMEKYTOUYHOM aTTeCTAlUN: IK3AMEH

[TpomesxyTouHas aTrecTalnus o0ydarommxcs B popMe sK3aMeHa IPOBOJUTCS 110 PE3yJIbTaTaM Bbl-
MIOJTHEHHUSI BCEX BHJIOB YUeOHOU pabOoThl, MPEeAyCMOTPEHHBIX y4eOHBIM IVIAHOM I10 TAHHOW TUCHMIUIMHE,
IIPY 3TOM YYUTBIBAKOTCS PE3YyJbTaThl TEKYILETO KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OueHka
CTETICHH JOCTHKEHHS 00YJaIOIIMMUCS IUTAHUPYEMBIX Pe3yJIbTaTOB 00yueHUs 1O TUCIUIUTMHE TPOBOIUTCS
IIpenojaBaTesieM, BEAYIIUM 3aHATHS 110 AUCLMILIMHE METOIOM 3KCIepTHOU oueHkH. ITo nutoram nmpome-
KYTOYHOM aTTE€CTAllMM 110 AUCLUIUIMHE BBICTABIIACTCS OLEHKA «OTIIMYHO», «XOPOIIO», «YIOBJIETBOPH-
TEIbHO» UIIU «HEYIOBICTBOPUTEIILHO.

HIxaJjia oneHUBaAHUA

Onucanune

OTIIMYHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJIOBHSI NMOATOTOBKHM CTYy-
JAeHTa K INPOMEKYTOYHOH aTTeCTAallMH, IPEIyCMOTPEHHBIC
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHUH, HABBIKOB [IOKA3aTeNsIM, IPUBEACHHBIM B
Tabynuax, onepupyeT NpuoOPETEHHbIMU 3HAHUSIMH, YMEHUIMH,
HAaBbIKAMH, IPUMEHSET UX B CUTYalUsAX MOBBIIIEHHOW CIOXHO-
ctu. Ilpu sTOoM MoOryr OBITH JHONYLIEHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHMsI IpPU MEpPeHOoce 3HAHUHU U
YMEHUI Ha HOBbIEC, HECTAHIaPTHBIC 3aa4H.

Xopoltiio

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTAlMH, IPEIyCMOTPEHHBIC
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHUH, HABBIKOB [10KA3aTeNsIM, IPUBEACHHBIM B
TabynLax, onepupyeT NpUoOPETEHHbIMU 3HAHUSAMH, YMEHUAMU,
HaBbIKaMH. B To jxe BpeMs IIpu OTBETE AOIYCKAET HECYILIECTBEH-
HBIE INOIPEIIHOCTH, 3a/1a4M PEIIaeT C HeI04YeTaMH, HE BIIUAIO-
MM Ha OOLIMHA X0/ peleHus.

Y 10BIETBOPUTEIEHO

BrinonHeHsl Bce 00s13aTe/IbHbIE YCJIOBHSI MOATOTOBKH CTY-
JE€HTa K NPOMEKYTOYHOH AaTTeCcTalluM, TMPETyCMOTPEHHBIE
nporpamMmoil TucuuIuivHbl. CTyJIeHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTeJIsIM, IIPUBEICHHBIM B
TabNuIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIkamMH. Ho moka3piBaeT HerimyOOKHUe 3HaHMs, IPU OTBETE HE
JIOTTYCKaeT rpyObIX OMMOOK WM MMPOTUBOPEUHi, OJJHAKO B (op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXK]y aHa-
JU30M, apryMEHTAllMell U BBIBOJIaMH, B PELICHUU 3a7ady MOTYT
co/iepXKaThCs rpyObIie omuOKu. 11t moTydeHus TPaBUILHOTO OT-
BeTa TPEOYIOTCS YTOYHSIOUINE BOIIPOCHI.

HeynosnersopurensHo

He BbinosiHEHBI 00s3aTe/IbHbIE YCJOBHS NOATOTOBKH CTY-
AEGHTA K INPOMEKYTOYHOM aTTeCTAalluM, NPEIyCMOTPEHHBIE
nporpammoit qucuuruineel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHHI, HABBIKOB IPUBEICHHBIM
B TaOJIMIIaX MMOKa3aTelNsM, JOMYCKaIOTCs 3HAYUTEIbHbBIE OITHOKH,
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IIPOSIBJISIETCS OTCYTCTBUE 3HAHUM, YMEHUMN, HABBIKOB I10 PsY I10-
Kas3aTelled, CTYJEHT WCIBITBIBACT 3HAYUTEIIBHBIE 3aTPyJHEHUS
IIPU OIIEpUPOBAHUY 3HAHUSIMU U YMECHUSIMU.

@DoH/IbI OLIEHOYHBIX CPEJACTB NMPeACTABJIEHbI B IPUJIOKEHUN 2 K padoueii mporpamme.

7. YueOHO-MeTOoAuYecKoe U MH(POPMAIIMOHHOE o0ecnievyeHre TUCIUITTUHbI
a) OCHOBHasl JINTepaTypa:

1. 3anmu3nsk, B. E. BBenmenue B Maremarnueckoe MojeMpoBaHue: yueOHoe mocodue s By3oB / B. E.
3anmusnsk, O. A. 3omoroB. — Mocksa : M3natensctBo FOpaiit, 2020. — 133 ¢. — (Bsiciee oOpa3oBanue).
— ISBN 978-5-534-12249-7.

URL: https://urait.ru/bcode/447100

2. bopnosckuid, I'. A. ®usnyeckre OCHOBbI MATEMATHUECKOTO MOJICIIMPOBAHUS | YUCOHUK U TIPAKTH-
kyM Juis By30B / I'. A. bopnosckuii, A. C. Konnparses, A. Hoyaepu. — 2-¢ us., ucmp. u nomn. — Mocksa:
W3narensctBo HOpaiit, 2023. — 319 ¢. — (Beiciiee oopasoBanue). — ISBN 978-5-534-05365-4.

URL: https://urait.ru/bcode/513201

0) J0MOTHUTEIbHAS JINTepaTypa:

1. Jlo6anos, A. 1. Martemarndeckoe MOAETHUPOBAHNE HEIIMHEHHBIX MPOIECCOB : yUeOHUK IS BY30B / A.
W. JloGanos, U. b. IlerpoB. — Mocksa : M3narensctBo FOpaiit, 2020. — 255 c¢. — (Bsicmiee o6pa3oBa-
nue). — ISBN 978-5-9916-8897-0.

URL: https://urait.ru/bcode/452200

B) JICKTPOHHBIC 06p330BaTeJ'leble PeCyYpPChI

BHCKTpOHHHﬁ KypC «YuclIeHHBIE METOIBI»

https://online.mospolytech.ru/course/view.php?id=1325

8. MarepuaibHO-TEXHUYECKOE ODecneyeHne T CHUIIUHbI

AynmuTtopust U JISKIIMOHHBIX W MPAKTHYECKUX 3aHATHIA 00mIero (oHma, CTONbI YUeOHBIE CO CKAMbsIMH,
ayJIMTOpHas ocka. Pabodee MecTo mpemnomaBaress: CTOJ, CTYJ.

9. MeToan4yeckne peKOMEHIANMH VIS CAMOCTOSATeJIbHOM PadoThI CTY1eHTOB

Paznien MaremaTuky, MOCBSILIEHHBIN MAaTEMaTHYECKOMY MOJICIIMPOBAHUIO (PU3MUYECKUX MPOIIECCOB
Pa3IMYHON MPUPOJIBI, OUEBUHO, SIBIISIETCS YPE3BBIYAHO BaYKHBIM JJISl OJATOTOBKU OyIYIIMX CHEIUalIN-
CTOB U BKJIIOYAET B ce€0s1 HCKIIOUYUTEIBHO MHOT'O TUIIOB MOJIENIel U METOJ0B MX aHaiu3a. M3-3a orpanu-
YEeHHOCTH 00beMa Kypca U C y4eTOM TOro, YTO MHOTHE MOJIENH, PACUETHBIE CXEMbl U METOJIbI UX IpO-
rpaMMHOM peanu3aiuy Oy1yT pacCMaTpuBaThCs B CIICLUATBHBIX JUCHUIUIMHAX, B JAHHOM 0011e00pa3oBa-
TEJIBHOM Kypce IMpeaycMaTpUBaeTCs 00CYX JAEHHE HEKOTOPbIX Hambosiee paclpOCTpaHEHHBIX Kilaccuye-
CKHUX 3a/1a4 MMPHUKJIAJJHON MaTeMaTUKH U MEXaHUKH, MOJICIUPYEMBIX, B OCHOBHOM, OOBIKHOBEHHBIMU JU(D-
(bepeHIMaTbHBIMU YPaBHEHUSIMU U JTUHEWHBIMHU U epeHaTbHBIMI YPaBHEHUSIMH B YaCTHBIX MPOU3-
BOJIHBIX (M3yY€HHE TaKUX YPaBHEHHMI BTOPOTO MOPSIIKA COCTABIISAET MPEAMET MaTeMaTUYeCKon (PU3UKN).
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[Tpu n3yyeHun ypaBHEHUN MaTeMaTHYeCKON (PU3UKHU CIEYET, IPEKIE BCEro, 00paTUTh BHUMAHUE
Ha KiIaccuukanuio ypaBHeHUH. Bc€ MHOrooOpasue ypaBHEHHWN MAaTeMaTHYECKOW (DU3HKU MOXKET OBITh
pa3JesieHo Ha TPU Kiacca. Y paBHEHUS KaXkI0TO Kiiacca 00JIaaroT OOIUMHU CBOMCTBAMU peleHui. B kax-
JIOM M3 3THUX KJIACCOB €CTh MPOCTEHIIIee YpaBHEHHE, HA3bIBAEMOE KAHOHUYecKuM. I IpuHaIIIe)KHOCTh ypaB-
HEHHSI K TOMY WJIM HHOMY KJIacCy OIPEEIIIeTCs] COOTHOIIEHHEM MEeXy K03 (HUIIMEeHTaMH TIPU CTapIIUX
MIPOU3BOJIHBIX.

Oco00e BHMMaHNe HA/10 00PATUTH HA MOCTAHOBKYU HAYAJILHO-KPaeBbIX 32/124 /IJIs1 ypPAaBHEHUI
rUNnepoo0JHYeCKOro, NapadoJInyecKoro THIOB U KPaeBbIX 33/1a4 IS YPAaBHEHUI Y LIMNTHYECKOTO
THTIA.

Jroboe muddepennnanbHoe ypaBHEHHE MaTeMaTHUECKOW (U3MKH MMeEeT OSCUMCICHHOE MHOMKE-
CTBO pemeHui. i mosydeHus eJMHCTBEHHOTO PeIeHHsI HEOOX0IMMO 3a/1aHUe JIOTIOTHUTENIBHBIX YCIIO-
BUH, KOTOPBIC TIO3BOJISIFOT OJTHO3HAYHO OINMCATh KOHKPETHBIA (u3nveckuid mpouecc. KonmnuecTBo u BHI
3THX YCJIOBHUH 3aBHUCAT OT XapaKkTepa U MOpsIKa IPOU3BOIHBIX, BXOIIIIMX B ypaBHEHHE, OT (hopMBbI 001a-
CTH, B KOTOPOW WILETCS pPEIICHUE ypaBHEHHUs, OT XapakTepa B3aWMOJICHCTBHS pacCMaTPUBAEMOro Teja
(unm poriecca B BBIICTICHHOM TeJIe) C OKpYXKarolel cpefoil. B o0miem ciryyae TOMoIHUTETbHBIMU YCIIO-
BUSIMU MOTYT OBITh HAYAIbHbIE U SPAHUUHbBLE YCTOBUSL.

HauanbHble ycI0BUS ONMCHIBAIOT COCTOSIHUE O0OBEKTa B HA4YaJIbHBII MOMEHT BpeMeHu. s ypaB-
HEHMsI TUIIEPOOJIMUECKOTO THIIA CTABATCS JBAa HAYAIbHBIX YCIIOBHS COOTBETCTBEHHO BTOPOMY IOPSIIKY
MIPOU3BOIHOM 110 BPEMEHH, BXOAsAIIeH B ypaBHeHHE. OHU XapaKTEpU3YIOT BEIMYMHBI OTKJIOHEHUH M CKO-
pocTeii Touek 00beKTa (CTPYHBI, CTEPIKHS | JIp.) B HA4YaIbHBIH MOMEHT BpeMeHH. [l ypaBHEeHus mapabo-
JIMYECKOTO TUIA CTABUTCS OJTHO HAYAIBHOE YCIOBHE, YTO COOTBETCTBYET MEPBOMY HOPSIIKY IPOU3BOIHON
10 BpeMeHH (eCJii uCKoMast PYHKITHSI B ypaBHEHHH TEILIONPOBOIHOCTH U(X,t) — TeMiiepaTypa B IPOM3BOJIb-
HOM CEYCHHMH CTEPKHS B JIFOOOH MOMEHT BpeMeHH 1, TO HayaJbHBIM YCIIOBHEM 3aIaéTCsl paclpeieleHue
TEMIIEPATYPhI 10 JJTUHE CTEPXKHS B HAYaIbHbIH MOMEHT BpeMenu t = 0).

['pannyHbBIe YCIIOBHS JUIsI BOJIHOBOTO YpaBHEHHS (€CIIM OHO ONMCHIBAET, HAIIPHMEP, MOMEPEUHBIE
KoJIeOaHUsI CTPYHBI KOHCUHBIX Pa3MEPOB) XapaKTEPU3YIOT IMOBEJACHNUE KOHIIOB CTPYHBI B ITPOIECcCe KOJie-
0aHUil U 3aBUCAT OT XapaKTepa UX 3aKPETUICHHS.

Jlis ypaBHEHUS TEIUIONPOBOJHOCTH CTEP)KHS TPAaHUYHBIE YCIOBUS UMEIOT CYLIECTBEHHO pa3iIvy-
HBIN BUJ B 3aBUCUMOCTH OT XapaKTepa TeII000MEHa KOHIIOB CTEPXKHS C OKPYXKAIOIIEH CpeIon.

st ypaBHEHHS SIUTUITHYECKOTO TUIA, KaK U JIJIs ypaBHEHUS MapaboIMYecKoro THIa, TaKKe pa3-
JMYAIOT pa3HbIe KPaeBbIe 3a/1a4M B 3aBUCUMOCTH OT YCIIOBHIA HAa KOHTYpE pacCMaTpUBaeMOi O0JIaCTH.

Ilosmomy nocmanoeka 3adauu mamemamuyeckou Qusuxu exkodaem 3aoanue ouggepenyuan-
HO20 YPABHEHUsL 8 YACTIHBIX NPOU3BOOHBLX, ONUCHIBAIOUE20 UCCTIe0YeMblll NPOYecc, a maKice 8 00ujem ciy-
yae epanudHbIX U HAUYAIbHBIX YCI0GUL, NO3GONSIIOWUX NOYUUMb eOUHCTNEEHHOE PeUleHUE.

Ecnu 3a0aua mamemamuyeckol (pu3uxku nocmaegnieHa KoppeKmHo, mo e€ peuieHue cyujecmayem,
COUHCMBEHHO U YCMOUYUBO K MALLIM USMEHEHUSIM UCXOOHBIX OAHHBIX.

TpeboBaHue HEMPEPHIBHON 3aBHCUMOCTH PEIIEHUS OT UCXOMHBIX JAHHBIX OOYCIIOBIIEHO TE€M, YTO
¢busnyeckre TaHHbIE, XapaKTepU3YIOIUEe HauaJbHOE COCTOSIHUE CUCTEMBI, ONPEAEISIOTCS, KaK MpaBuiio,
AKCIIEPUMEHTAIBHO, U BCET/Ia C HEKOTOPOH MOrpeImHocTho. [10aToMy HE0OX0MMMa yBEpEHHOCTh B TOM,
YTO MaJiasi MOTPEIIHOCTh B UCXOHBIX JAHHBIX OyET MPUBOJUTH JIUIIH K MAJIOH MOTPEITHOCTH B PEIICHUH,
TO €CTh pEIIeHHE 33/]a4i HE JJOJDKHO CYIIECTBEHHO 3aBHCETh OT IMOTPEITHOCTEH N3MEPEHUH.

[Tpu moAroTOBKE K 3aHATHAM CTYAEHT JOJDKEH U3YUYUTh TEOPETUUECKUN MaTepral o TeMe 3aHATHS
(McroTb30BaTh KOHCIIEKT JIEKIUI, U3YYUTh OCHOBHYIO JINTEPATYPY, 03HAKOMHUTHCS C JIOTIOTHUTEIIEHON JIN-
TepaTypoi, Ipu HEOOXOAUMOCTH JOMOJHUTH KOHCIIEKT, Jiefiasi B HEM COOTBETCTBYIOIIHE 3allUCU U3 JIUTE-
paTypHBIX UICTOYHUKOB). B cirydae 3aTpyaHeHui, BOSHUKAIONINX IPU OCBOCHHH TEOPETUIECKOTO MaTepH-
ana, CTyJIEHTY clieflyeT oOpalarbes 3a KOHCYJIbTalel K npenoaasareto. [IpeasaputeibHo HEOOX0 MO
XOPOIIO MPOIyMaTh BOMPOCHI, KOTOPBIE TPEOYIOT pa3bsCHEHUSI.

10. MeToanyeckue peKOMeHIalMH [JIs PenoiaBaTeisi
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[Tpexne Bcero, cieayer oOpaTUTh BHUMaHHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh M3ydaeMbIii
VMU MaTepHUa SBISETCA UIsl HUX HOBBIM, HE M3y4aBIIUMCS HU B IPOIPaMMe CPEIHEH IIKOJIbI, HU B KJIac-
CHUYECKUX Pa3J/ieax BBICIIEH MaTeMaTWKH Ha mepBoM Kypce. OHAKO OH BIIOJHE MOXKET OBITh YCIIEIIHO
U3Y4eH, €CJIU CTYJEHThI OyAyT ITOCELIATh 3aHATHS, CBOEBPEMEHHO BBIIOIHSTH JOMAIIHUE 33aHUs U I10JIb-
30BaThCs (IPU HEOOXOUMOCTH) CHUCTEMOM MJIAHOBBIX KOHCYJIbTALUN B TEYCHHUE KAXKIOTO CEMECTPA.

Bomeamme B kypc psiiel @ypbe 1 ypaBHEHUSI MAaTEMATUYECKON (PU3UKN IPAKTUYECKH UIMEIOT OUYEHb
LIMPOKOE paclpoCTpaHEHUE IJIsl pELIEHHs pa3HOr0 POJia €CTECTBEHHOHAYUHBIX 3aJa4. MIX ocBoeHue nomo-
KET CTYAICHTaM YCIIELIHO IPUMEHSTh HAaKOIJICHHbIE 3HaHUS B IPO()ECCHOHAIIbHON AEATENbHOCTH.

HeobxonnMo ¢ caMoro Havasa 3aHsITUH PEKOMEHI0BaTh CTYJIEHTaM OCHOBHYIO U JIOIIOJHUTEIbHYIO
JUTEPATYypy, a B KOHIIE CEMECTPA JaTh CIIMCOK BOIIPOCOB JUIS IOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHH 110 JUCHUIUIMHE 00513aTeIbHO TPOMH()OPMUPOBATH CTYICHTOB O BUJE U
(dbopMe TPOMEXYTOUHOM aTTecTallK 110 TUCLMIUIMHE, CPOKAX €€ IPOBEIEHUS, YCIOBUAX JIOIyCKa K IPo-
MEXXYTOUHOH aTTecTalu, IPUMEHIEMBIX BUIaX POMEKYTOYHOI'O KOHTPOJISL.

Coo0OpaxeHuss U peKOMEHIALWH, NMpHUBEIEHHbIE B M. 9 paboueil mporpammbl JUisl CTYIEHTOB,
JOJKHBI OBITh YETKO C(OPMYJIMPOBAHBI U U3JI0KEHBI HMEHHO IIPETOaBaTe/IeM Ha JIEKUHUAX, MpaKThye-
CKUX 3aHATHAX U KOHCYJIbTALMSX.

W3noxxeHne TEOpeTHUEeCKOro Marepuaia JOJKHO CONPOBOXKIATHCS WIUIIOCTPATUBHBIMU IIpUMeE-
pamu, TIIATEJIbHO OTOOPaHHBIMU IpenoJaBaTeIeM TaK, YTOObl TEXHUUYECKUE TPYIHOCTH U BBIKJIQJAKH MPU
pEILIEeHNH 3a]Ja4uy HE OTBJIEKAIM OT [VIABHOT'O: OCMBICIIEHUS UEH U CYTH IPUMEHsAEMBIX MeTOJ0B. Crenyer
BCEr/Ja yKa3blBaTh IPUMEPHI IPAKTUUYECKOT0 MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHUSIX ypaBHEHUH U (op-
MYIL

[TpakTuyeckue 3aHATHS TOJDKHBI ObITh OPraHU30BAHBI IPENojaBaTeeM TaKHUM 00pa3oM, 4TOOBI
OCTaBaJIOCh BPEMsI Ha IEPUOINIECKOE BBHITIOJHEHNE CTYACHTAMH HEOOIBIION CaMOCTOSATEIbHOM PaboTHI B
ayJUTOPHUH ISl IIPOBEPKU YCBOEHUS M3JI0KEHHOIO MaTepuaa.

[IpenonaBarenp, BEAYLINI MPAKTUYECKUE 3aHATHUS, JI0OJKEH COIVIACOBBIBATh YUeOHO — TeMaTH4e-
CKUI1 IJIaH 3aHATHUH € JIEGKTOPOM, UCIIOJIb30BaTh €IUHYIO CCTeMYy 0003HaUEHHH.

[IpenonaBaremnto cienyeT JOOMBATHCS CUCTEMATHIECKO HEMPEPHIBHOW pabOTHI CTY/IEHTOB B T€Ue-
HHUE CeMeCTpa, HEOOXOIUMO BBISBIATH CHIIBHBIX CTYJEHTOB U NMPUBJIEKATh UX K Hay4yHOH paboTe, K yda-
CTHIO B Pa3HOI0 POJia OJIMMIIMAJAX U CTYJ€HYECKUX HayYHO-TEXHUUYECKUX KOH(PEPEHLINAX, U KOHKYpCax.

CTyneHT JOJDKEH OLylaTh 3aMHTEPECOBAHHOCTD MPEMNOJABaTelNsl B JOCTHKEHUN KOHEYHOIO pe-
3ynbTara: B IpUOOpEeTeHUHN 00yJaroIUMHUCS TPOYHBIX 3HAHUM, YMEHUN U BIIaJIeHUS] HAKOIIJICHHON UH(Op-
Maluen s perieHus 3a/1a4 B poeCCHOHANBHON AEATEIbHOCTH.
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CTpyKTypa H cojep:KaHHe TUCHHILIUHBI
«DJeMeHTHI MATEMATHYECKOr0 MO/IeJIMPOBAHUS (PU3HYECKUX NPOLECCOBY
Hanpasnenue moarotoBku
15.03.03 «IIpuk/jagHas MeXaHUKA»

[Tpodwib
«ITporpammupoBanne u M(PPOBbIE TEXHOJIOTHH B THHAMHUKE U IPOYHOCTH»
dopma 00yueHus
Ounas
Buabl yueOHoi padoThl,
= . DopmMbI
= m B | BKII0YAT CAMOCTOSTENLHYIO Buasl camocTosiTe/IbHOM padoThI aTTeCTA
9 5 ab0Ty CTY/IeHTOB TYAEHTOB )
Paznen 2 C padoTy €1yl ’ Cryn HH
s é z U TPYA0EMKOCTh B Yacax
n/n © o P | K
Jl | II/C | JIab % PC K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3

YeTBepThlil ceMecTp

BBenenue. ITongrue MmareMaTHYeCKOl MO-
1.1 | nenmu ux knaccudukanuss OCHOBHBIE MMPUH- 4 1 2 2 5
IIUTTBI MATEMATHYECKOTO MOJICITHPOBAHUS

[TpuMeHeHne TeoprH OOBIKHOBEHHBIX AU (-
(depeHIranpHBIX YpaBHEHHUH K 3a/1a9aM KO-
ne0aHui U yCTOHYHMBOCTH YIPYTUX CUCTEM. 5 +
1.2 | Pemenue ypaBHeHNU CBOOOJHBIX U BEIHY K- | 4 2 2
JICHHBIX K0JIeOaHUil 0JTHOMACCOBBIX CUCTEM
C YYETOM JeMI(pUPOBaHUS.

Brigaua PI'P Nel

YTouHEHHBIC IBYMEPHBIC MO/IEITH TIOTIePeU- 5
1.3 | HbIX KONebanuii crep:kHelt. CnBUTOBast MO- 4 3 2 2

neab TUMOIIEHKO

[Ipumeps! 3ana4 Ha COOCTBEHHBIE 3HAYCHUS 6

1.4

N3 TEXHUYECKON MEeXaHWKH.




1.5

[Tpumenenne MMHERHBIX AU(PepeHITnATb-
HBIX YPaBHEHH B YaCTHBIX IMPOU3BOIHBIX
JUTS. MOJICIIMPOBAHUSI Pa3INYHbBIX (hU3nde-
CKHX IporeccoB. [IocTaHOBKM Ha4alIbHO —
KpaeBbIX U KPAEBbIX 337a4 MaTeMaTuye-
CKOU (DU3UKH.

Brigaua PI'P Ne2

1.6

Merton pa3uesieHus IEPEMEHHBIX IS ypaB-
HEHUI runepOoImdecKoro Tuma. Pemenus
3a/1a4 O MPOAOIbHBIX KOIEOAHUSIX CTEPHK-
Hel, KpYTHJIBHBIX KOJIe0aHUSIX BaJOB.

1.7

DnekTpuueckue konedanus. TenerpadHoe
yYpaBHEHUE.

1.8

Penienus 3a1a4 TeIIONPOBOIHOCTH U AU(D-
by3uu 1 ypaBHEHHH MapaboTmIecKoro
TUIIA.

1.9

[IpocTpaHcTBEHHBIE 3a/1a4 JUIsl ypaBHE-
HUS TEMJIONPOBOIHOCTH. PactipocTpanenue
TEIIa B OTHOPOAHOM LMIUHIpe. DyHKIIMU
beccens.

1.10

IlocraHoBKa KpaeBbIX 3aJad JJsl YpPaBHEHHUS
Jlannaca. Pemenue 3agaun upuxne ais He-
OJIHOpOAHOrO ypaBHeHUs Jlamaca B mpsmo-
YTOJIbHOM 00JIaCTH B JABOWHBIX TPUTOHOMET-
puueckux psnax Oypee

CamocrosiTesibHass padora Ne2 (B ayau-
TOpHH)

10
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1.11

MaremaTHuecKkoe MOJICIIMPOBAHUE HAIPSI-
KEHHO — Je(hOpPMHPOBAHHOTO COCTOSHUS,
YCTOMYUBOCTH M KOJICOAHUH TUTIOBBIX 3JIe-
MEHTOB  TOHKOCTEHHBIX  KOHCTPYKIIH
(cTepHEH, TUTACTHH B 000JI0YEK).

11

1.12

DJeMeHTHl TPUKIATHOW TEOopuH u3ruda
IUIACTUH. bBurapmMoHuyeckoe ypaBHEHHE.
Pemenune HaBbe 3amaum 00 wmsrube rmap-
HHUPHO OINEPTOM TUIACTUHBI B TBOWHBIX TPHU-
TOHOMCTPUYCCKHUX PAaX

12

1.13

['eomeTpruyecky HEIMHENHHAs TEOpUS ILIa-
cTuH - ypaBHeHus Pemnmsa — Kapmana.

13

1.14

[IpumeHeHHE IPSAMBIX BapUAIMOHHBIX Me-
tonoB (Putua, bybnosa — l'anepkuna) k
PEIICHHIO 3a/1a4 MEXaHUKH.

14

1.15

ITonsiTHE O METOAE KOHEUHBIX DJIEMEHTOB
KaK BaApHallMOHHO — pa3HOCTHOM MCTO/IC.

15

1.16

PaznocTtHbie MeTOnbI pemienus auddepeH-
[UANbHBIX YPAaBHEHUN B YACTHBIX MPOH3-
BOJIHBIX

16

1.17

HGKOTOpBIG 3aga4u MaTEMaTH4YCCKOI'0 MO-
ACIIMPOBAHUS TCXHOJIOTMYCCKHUX ITPOLECCOB

17

1.18

0O0630pHOE MPAKTHYECKOE 3aHSITHE

SN

18

KOHTpOJ’IBHOG TCCTUPOBAHHUC

18

(DOPM(I ammecmauuu

19-21

Bcero yacoB mo jucuMIInHe
B YeTBEPTOM ceMecTpe

18

36

90

PT'P

cam.
pao.
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MUHHCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOM ®EIEPALINA
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHWH NOJTUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKMH ITOJINTEX)

Hanpasnenue noarotoBku
15.03.03 «ITPUKJIJAHAS MEXAHUKA»
[Tpodunb
«IIporpammupoBaHue U HUGPPOBLIE TEXHOJIOTHH B IHHAMHKE U MPOYHOCTH
KBanudukarnus (cTerneHb) BHITYCKHHUKA!
baxkanasp
dopma 00yueHus
Ounas

®OH/I OHEHOYHBIX CPEJACTB 110 JUCHUII/IMHE

«J1IeMeHTbl MaTeMaTH4YeCKOIro MOJICIUPOBAHUA (l)I/I3I/I'-IeCKI/IX mnmpomeccoB»

Cocrag: 1. ITaciopt ()oHA2 OLEHOYHBIX CPEICTB

2. Onucanue OlleHOYHBIX CPEICTB:
- DK3aMeHAMOHHbIE OUJIEeThI

- KommiekTsl 3a1aHuii 1y KOHTPOJILHBIX padoT
- KommiekT Bonpocos

- KoMnuiekT 3a1anmii 111 BHINOJIHEHUSA
pacdyeTHO-rpapuyecKux pador

CocraBuTteu:

K.T.H., 101. H.JI. Ocunos

Mocksa, 2023rox
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmuma 1

«JJ1eMeHThl MATEMATHYECKOI0 MOAC/JIMPOBAHUSA (l)I/I3PI‘lCCKI/IX IMpoueccoB»

®I'OC BO 15.03.03 «IIpukjagHasi MEXaHUKA
[Tpoduns «IIporpammupoBanue U HM(POBbIE TEXHOJIOTHH B TMHAMHKE H IPOYHOCTH»

B mporiecce ocBoeHUs TaHHOUN TUCIUTUTMHEI CTYICHT (DOPMUPYET U IEMOHCTPUPYET CIEAYIONIUE
001IeKYyJIbTYpPHbBIE, 001IenpodeccuoHaIbHbIE U PO(EeCCHOHATbHbIE KOMIIETEHIIUN |

JIU3 U CUHTE3 HHpOpMa-
WU, IIPUMEHSTh CHCTEM-
HBIN TOJIXO0/1 TSl pelIeHUs
IMOCTABJICHHEIX 3a7a4

BPEMEHHOT'O HAy4YyHOTO U
TEXHUUYECKOTO pa3BUTHSA,
¢unocodckue npodiaemsl ca-
MOpa3BUTHS M caMOpeain3a-
I[UU YeJIoBeKa B 00J1acTH Ma-
TEMaTUKA U TEXHUYECKUX
HayK

yMeTh:

® a0CTPAaKTHO MBICIUTH, 0000-
IaTh, CHCTEMaTU3UPOBATh U
AHAIM3UPOBATh  TOJYYEH-
HYI0 HH(OpMaIHIO

BJIA/IETh:

® Ha OCHOBE OCBOCHHSI OCHOB-
HBIX T10JIOKEHHUH, 3aKOHOB U
METOZIOB MaTeMAaTHUKH BJa-
JIeTh CIIOCOOHOCTBIO K a0-
CTPAaKTHOMY  MBIIUICHHUIO,

CCMHHApPCKUC 3a-
HATUA

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeil 0CBOCHHS
¢dopmupoBa- OLIEHOY- KOMIIeTeHIIH i
HHMS KOMIIETEH- | HOI'O cpel-
i cTBa**
NHJIAEKC | ®OPMYJIMPOBKA
YK-1 CriocoOeH oCylecTBIATh | 3HATH: nekuus, camocto- | YO Ba3oBblii ypoBeHb
HIOMCK, KPUTUYECKMI aHa- | e aKTyallbHBIE MPOOJIEMBI CO- | ATenbHasg pabora, | PI'P -BIIaJieeT HaBbIKaMU pabOTHI C OC-

HOBHBIMH MOHSATHUSIMH U METOJIaMHU
B paMKax JUCLUIUIMHBI,

- 0CO3HaeT HEOOXOUMOCTD MOBLI-
IIEHUS KBAIU(UKALUN U CaMO-
CTOSITENIHO OBJIAZICBATh 3HAHU-
SIMU B 00J1aCTH Mo eccHoHalb-
HOM JESATENBHOCTH.

IloBbILICHHBIN YPOBEHD
-BIIQJICET METOJAaMH W TIPUHIIH-
namM MpHOOPETEeHHUs, UCIOIb30-
BaHUS W OOHOBJICHHs Oojiee TIIy-
OOKHX MaTeMaTUYECKUX 3HAHUM;
-BJIQJICET Pa3IMYHBIMU CTIOCOOAMH
cbopa, 00pabOTKH U MPUMEHEHUS
MaTeMaTHYeCKOW WH(pOpPMaINH;
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aHajau3y, CUHTe3y uHpopma-
197041

ITK-1 CrniocoOeH npoBOIUTH pac- | 3HATh: nekuus, camocro- | YO ba3oBblii ypoBeHb
4eT JIEMEHTOB KOHCTPYK- | @ KaK palMOHAILHO UCIONB30- | ATenbHas padora, | PI'P -BJIaJieeT HaBbIKaMu palbOTHI C OC-
uuii u y3noB JIA Ha cTtaTu- BAaTh HAKOIUICHHBIE 3HAHUA | CEMUHapckue 3a- | T HOBHBIMH TTOHITHSAMU U METOJaMH
YECKYI0 MPOYHOCTh s 5QGEKTUBHOM HaydHOM | HATUS B paMKax JUCIHUILIMHBL,
opraHu3aiuu Tpyaa (camo- - OCO3HAET HEOOXOAUMOCTb IOBBI-
CTOATEIHLHOTO WU B COCTaBe HICHUS KBAIU(UKAIIMK U caMO-
TPYIIIBI) CTOSITEJIBHO OBJIa/ICBaTh 3HAHU-
YMeTh: SIMH B 00JIaCTH PO ECCHOHAb-
® CaMOCTOSTEIbHO WJIH B CO- HOM JI€ATEIHOCTH.
CTaBE TPYIIITBI OCYIIECTBIIATh
HAyYHYIO JI€ITE€IbHOCTD, BbI- IloBbIlIEHHBIH YPOBEHD
oupas 3¢ddexruBHBIE CHO- -BJIIaJICCT METOJAaMU WU IIPUHLU-
COOBI peIIeHus IPHUKIIAIHBIX naMy MpUOOpPETEHHUs, HCIOJIb30-
3a/1a4, BOSHUKAIOIIUX B X0/ BaHUsl U OOHOBIEHHs OoJjee Iiry-
npodeccuoHanbHOM nesi- OOKHMX MaTeMAaTHYECKUX 3HAHUIA;
TETHHOCTH -BJIaJICET PA3TUYHBIMU CIOcO0aMu
BJIAIETh: cbopa, 00pabOTKU U MPUMEHEHUS
CIIOCOOHOCTBIO  CAMOCTOSI- MaTeMaTHu4ecKoil HH(opMaIny;
TETbHO WIM B  COCTaBe
IPYIIIBI HA HAYYHOM OCHOBE
OpTraHU30BaTh CBOU TPY/I, MC-
MOJIb3Ysl 3HAHWE METOJIOB U
MOJENEN  MaTEeMATUYECKOU
buzuku
I1K-2 TOTOBHOCTBIO IIPUMEHATH | 3HATH: nekuus, camocro- | PI'P ba3oBblil ypoBeHb
(U3HKO-MaTEeMaTHUECKUHA | METOJIbI MAaTEMAaTHYECKOTO MO- | siTelibHas padora, | KP -BIIaJIc€T OCHOBHBIMH MOHSATUSIMU
amnmapaTt, TEOpeTHYECKHe, | JeIMPOBaHUs, IMOCTAHOBKH H | CeMUHApcKue 3a- | T ¥ METOJaMH MaTeMaTHYECKOTO

PaACUCTHBIC U SKCIICPHUMEH-
TaJIbHBIC MCTOJbI UCCJIICIO-
BaHHfI, METOJbI MaTCMaTHU-
YCCKOI'0 1 KOMIIBIOTCPHOT'O

peiCHud 3aga4 MaTreMaTu4de-
CKOM (hn3uKH
yMeTb:

HATHUA

MOJCIIMPOBAHUSA

IToBBINIEHHBIN YPOBEHD
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MOJICTUPOBAHMsI B  MPO-
mecce MpoheCcCUOHATBLHOM
JeATeILHOCTH

MIPUMEHSTh HEOOXOAUMBII Ma-
TEMAaTUYECKUN anmnapar, Me-
TOAbl MAaTre€MaTUYeCKOro H
KOMITBIOTEPHOI'O MOJEINPOBA-
HUS JJI1 peleHus mnpoodiem,
BO3HHMKAIOIIMX B IpoOLECCe
npodeccuoHaNbHON  J1esATeNb-
HOCTHU

BJIA/IETh:

TEOPETUYECKUMH, PACUETHBIM
U SKCIEPUMEHTAIbHBIMU Me-
TOJAMH Il PELIEHUs IpHU-
KJIaJIHbIX 3314 C UCI0JIb30Ba-
HHEM METOJIOB MaTeMaTuye-
CKOr'0 MOJEJIIMPOBAHUS

- ¢cBOOOIHO BiaJeeT METOJaMH Ma-
TEMAaTUYECKOTO MOJICIIMPOBAHUSA,
croco0eH UX MPUMEHHTH K 3a]1a-
YyaM IOBBIIICHHOM CJIOKHOCTH

**. CokpartieHus (hOpM OLICHOUHBIX CPEACTB CM. B puiiokeHuu 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE

«JJ1eMeHThl MATEMATHYECKOI0 MOACJIMPOBAHUSA (l)l/l3l/l‘leCKI/IX mpoueccoB»

Tabmuma 1
HaumenoBanue [IpencraBnenue oue-
Ne Kparkas xapakTepuCcTHKa OLIECHOYHOTO
/| OUeEHOUHOrO cpen- cpejicTBa HOYHOT'O CPEJCTBA B
CTBa DOC
1 KonTponbhas (ca- CpenctBo NpoBepKH YMEHUH NMPUMEHTh | KoMIiekT KOHTpoJIb-
MOCTOSITEIbHAS) IIOJIyYEHHBIC 3HAHMS JUIsl PELICHM 3alad | HbIX 3a/JlaHUi 110 Ba-
pabora OINPEEIIEHHOr0 TUIa IO TEME WIH pa3- | pUaHTaM
(KP) JeITy
3 | Pacuerno-rpadu- CpenctBo mpoBepku ymeHUil npuMeHsATh | Kommuiekr — 3amaHuii
yeckas pabora IIOJIy4YEHHBIEC 3HAHU 110 3apaHee OIpene- | I BBIIOJHEHUS pac-
(PI'P) JICHHOW METOJWKE Ui pPEIIeHUs 3a7ad | YeTHO-TpaduvecKoin

WM 33JaHdid 110 MOJAYJII WM JWCIHHU- | paboThl
IUTMHE B IIEJIOM.

CpencTBo KOHTPOJISI, OpraHU30BAHHOE KaK
crienuasnbpHas Oecesia rneJarorndeckoro pa-

VeTHBI onpoc co- | OOTHHKA ¢ 00y4arOIIUMCsl Ha TEMBI, CBS- Bomnpocsr 1o
4 OecenoBaHue, 3aHHBIC C M3y4YaeMOM TUCIUILIMHON, ¥ pac- | TeMaM/pa3jienam Jauc-
(YO) CYHMTAHHOE Ha BBLICHEHHE 00beMa 3HAHHUI [UILIAHBI

00y4Yaromerocsi Mo ONpEACICHHOMY pa3-
Jieny, TeMe, mpobaeme U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHHM,

5 Tect II03BOJISIIOIIAS aBTOMATU3UPO- @DOHJ TECTOBBIX
(T) BaTh NPOLEAYPY M3MEPEHUS YpPOBHS 3Ha- 3a1aHUI
HUN ¥ yMEHUI 00y4aromnierocs.
" . | DK3aMEHALlUOHHBIE
CpencrBo mNpOBEpKU 3HAHWM, YMEHUH,
OK3aMeHalIOHHBbIE OUIIeTHI.

HaBBIKOB. MOKET BKIIIOYATh KOMILIECKC
6 OneTsl IIxana oneHUBaHUS U
TEOPETUYECKUX BOIIPOCOB, 3a]1a4, IPAKTU-

(9B) YEeCKHX 3a/IaHUM. MPOLEAYpa TpHMEHE-
HUSL.
[IpomexyTouHas aTTe- Ok3ameH (D) 1) yctho (Y)
crarus (ITA) 2) nuceMenHo (I1)

Od¢opmiieHue 1 onucaHNe OLEHOYHBIX CPEACTB

1. 3K3aMeHaHI/IOHHbIe OnJ1eThl

1.1. Ha3nauenue: Mcnons3yroTes 1718 npoBeAeHUs poMexyTouHoit arrectanuu (ITA) mo qucuum-
iMHe " DIeMeHThl MaTeMaTHYeCKOro MOJETUPOBaHMs (PU3MUECKUX TPOLIECCOoB .

1.2. PernameHt sk3aMeHa: - Bpemst Ha OArOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crioco6 KOHTPOJISA: YCTHBIE OTBETHI.

1.3. [lIkaia onleHUBaHHS:

"OTJMYHO'" - eCM CTYACHT INTyOOKO M MPOYHO OCBOMJI BECh MaTepHall PorpaMMbl 00ydeHUsl, 1C-
YepIbIBarolle, 0CIe0BaTENbHO, TPAMOTHO U JIOTHUECKH CTPOITHO €ro u3jaraeT, He 3aTpYyAHSEeTCs ¢
OTBETOM IpU M3MEHEHUH 33aJaHMs, CBOOOJHO CIIPABISETCA C 3a/ladyaMu M MPAKTUYECKHUMHU 33/1aHU-
SIMU, TIPABHJIBHO OOOCHOBBIBAET IPUHSITHIE PELICHMUS.

"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTrPaMMHBIN MaTepual, 'PaMOTHO U IO CYLIECTBY €ro
U3JIaraeT, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HAa BOIIPOC, BJIaZieeT HE0OXO0IMMbIMU
YMEHUSMH U HaBBIKAMU MPH BBHIOJHEHUU MPAKTUUECKUX 33 JaHUH.



"Y10B/IETBOPUTEJIBHO'" - €CJIM CTYJIEHT OCBOWJ TOJIBKO OCHOBHOW MaTepHall IpOrpaMMbl, HO HE
3HAET OTAENBHBIX T€M, JOMYCKAaeT HETOUHOCTH, HEIOCTATOYHO MpaBUIbHbIE (HOPMYITHPOBKU, HAPY-
11aeT MOCJIEI0BATENbHOCTh U3JI0KEHUSI IPOrPaMMHOI0 MaTepuaia U UCHBITHIBAET 3aTPYAHEHUS B
BBITIOJTHEHUH MPAKTUYECKUX 3a/IlaHUM.
"Hey10B/1eTBOPHUTEIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAUUTEJIBHON 4acTU MPOrpaMMHOIO MaTEpH-
aJa, JIOMyCKaeT cepbE3HbIE OMUOKU, ¢ OOJIBIIMMHU 3aTPYIHEHUSIMHU BBIIOIHSAET IPAKTHUECKUE 3a/1a-
HUSL.

Kaxxnoe 3amanue s3x3aMeHaIMOHHOTO OUJieTa OIleHUBAETCsl OTAeIbHO. O01Iel OIICHKOM SBIIf-
€TCsl CpeIHEE 3HAYEHUE, OKPYIVIEHHOE J10 11€JI0T0 3HAUYEHUS.
a. KoMriekTsl s5Kk3aMeHAIMOHHBIX OMJIETOB BKJIIOYAET IO KoMy pasneny 25-30 O6wmietoB (Xpa-
HATCS B IEHTPE MAaTEMATUUECKOTO OOPAa30BaHMUs).

TunoBbie BapUaHThbI OMJI1eTOB NpUJIararTcH.

OBPA3IlbI BUWJIETOB

MUHHUCTEPCTBO OBPA30OBAHUS U HAVKH POCCUNCKOMN OEJIEPALIIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICIHEI'O OBPA30OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

@aKynbTET TPAHCIIOPTHBIM,
kadenpa «/luHamuKa, IPOYHOCTh MAIIMH U CONPOTUBICHUE MAaTEPHAIIOB)
JucuumiuHa «JeMEHTbl MaTEMAaTUYECKOT0 MOJECINPOBAHUS (PU3UUECKUX IIPOLIECCOB)

Kypc 2, cemectp 4
BUJIET Ne 1

1. dyHpameHTaJbHBIC pellieHHs ypaBHeHHs Jlamiaca B MPOCTPAHCTBE U Ha IUIOCKOCTH. Pemenne
3amaun upuxie 1yt ypaBHeHus Jlamiaca B cimydae cepuyeckoil CHMMETpHUH.
2. ITlonsTHE 0 METO/Ic KOHEYHBIX 3JICMEHTOB KaK BapHAI[HOHHO — PAa3HOCTHOM METO/IE.
2
o°u
3. PemmTh HauanbHO - KpaeBytwo 3amady — =9—,
ot OX
u(0.t)=0; u(5,t)=15; u(x,0)=3.

VYTBepkIeHO Ha 3aceJaHuu Kadeaphl «__ » 20 r., mporokon Ne

3aBenyromuii kadeapoit /CxBopiioB A.A./

KoMiuieKTsI TeCTOBBIX 3aJaHUH U KOHTPOJIbHBbIX padot (KP,T)
(ns1 onenku komnerenuii MK-2 TK-3)
110 JUCHUIIIIMHEC

«IJIeMEHTHI MATEMATHUECKOTO MOJIETUPOBAHMS CbI/BI/I"IeCKI/IX IPOIECCOB»
(HaMMEHOBaHUE JMCIUILINHEL)

BAPHUAHT N1
3AJIAHME 1

K xakoMy Ty OTHOCHUTCS IMHENHHOE U] PepeHnanbHOe ypaBHEHNE B YACTHBIX POU3BOAHBIX BTO-
poro nopsaka
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2 2 2
L AL AL LIS LI TP
OX oxey  oy° X oy

| Otger |

3AJJAHUE 2

0°u

62
VpaBHeHHE E =10* — N , (U, t) [m]; 0<x<I, t>0) onuceiBaer Masbie cBOGOAHBIE T10-
X

nepeyHsie Konedanus cTpyHbl. KOHIIBI CTpYHBI 3aKperyieHbl HeMoABMKHO. Halinute ocHOBHYIO Ya-
crory @ [1/cex] coberBennbix koneGanumii crpynbl, ecu auna crpynbsl | =50 .

| Otger |

3ATAHHME 3

o 2 2
Haiiute k03¢ uuuenT temneparyponposogsocty a°~ [Mm“ /cex] B ypaBHEHUM TeMIONPOBOJHO-
CTH CTEPKHSA

ou a
—=a’ , (0<x<I, t=0),
ot ox?
eciu ko3 duument termnonposoanoctu marepuana K =50 i /(m - epao - cex) , ynenvunas ten-
noemkocts  C=500/rc/(ke - 2pad),  ynmenbHas — IWIOTHOCTH — MaTepuana  CTEpIKHS
p =7000 xz/ m°
| Otger | |
3AJIAHME 4
O6ee pelieHne Ha9aIbHO — KPaeBOi 33124t IS OJHOPOHOTO yPaBHEHHS THIIEPOOIMYECKOTO TUIIA
2
a_l:_aza 4 (0<x<l, t=0)
ot Ox?
L0H)=0, u(lit)=0, ux0)=f(), MO _
umeer Bua  U(X,t) = Z(An cosT7Za + B, sin nl—ﬂat}sm %

rne A, u B, - nponssonbHble mocrosiHHBIE:

n

21 . hzax 2! . hax
A =—[f(x)sin —dx, B =— —dx.
|£ () I n7za£¢(X)Sm I X

3anumute perenne 3anaun npu a=4, 1=2, f(x)=1 ¢@(x)=0.
| OtBer | |
3AJIAHHUE 5

o’u . 0%

JlaHO HEOTHOPOTHOE BOJTHOBOE YpaBHEHHE o 16; + f(X,t) mpu OJHOPOIHBIX IPAHUYHBIX H
X

HavYaJIbHBIX YCJIOBUAX

au(x O)

u(0,t) =u(8,t)=0, u(x,0)=
HaiinguTe (¢ TOYHOCTBIO IO MHOXKUTENS1) COOCTBEHHBIE (I)yHKuI/IH 3a71a4H.
| Otger ‘
3AJJAHME 6
OOmee penieHne Ha4aJIbHO — KPaeBOM 3a/1a4y Ul OAHOPOJHOIO ypaBHEHHs NapabOIMYECKOTo TUIIA
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2
%“::f%f, ©O<x<I, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
® —(E)zt . N7zX
AMEET BUI u(x,t)=>Ae " SInT, rae An - TPOHW3BOJIbHAS TIOCTOSHHAS
n=1

|
A = Igj f (x)sin nTﬂxdx. BanummuTe pemenne samaun npu a =1, 1 =1, f(x)=1.
0

| OtBer ‘
3AJIAHHUE 7
,HaHO OAHOPOJHOC YpaBHCHHUE TCIIOIIPOBOAHOCTH CTCPIKHA
2
M_29Y (0<x<l t20).
ot OX

Ha xoHmax crepkHS 3aJaHbl IIOCTOSIHHBIE W DPA3JIMYHBIE HEHYJIEBBIE TEMIIEPATypPbI
u(0,t) =15, u(lt) =25, navamsnoe ycrosue: U(X,0) = 20X +5.

[onbepute HoByto dynxmmio V(X,1), ceasannyio ¢ uckomoit pynkmueit U(X,t) Tax, uro6s s
HE€ TPaHUYHBIE YCJIOBUS CTAIM OAHOPOAHBIMU. Kakoi BUJ MPHUMET IPU 3TOM HA4YAJIBHOE YCIIOBHE

v(x,0) ?

| OtBer |
3AJIAHUE 8
o°u o
O6mee permenne 3anaqun Jupuxie st ypapaenus Jlarmmaca PVl + W =0 B
X

npamoyroisHoit obmacty D:0<x<a, 0<y <D, npu ogHopoanbIX rpaHUYHEIX yclOBHAX HA

BepTuKanbHBIX cToponax obmactu U(0,y) =0, u(a,y)=0

A U,(x)
D
0 \UI(X) a x
-1
uMmeeT BUA - U(X,Y) = i{ansh nz(b-y) +b,sh nﬂy}sin n7x (Sh nﬂbj ,
n=| a a a a
me . =2{u,0sin ax, b = 27U, (9sin " dx.
ao a ao a

Haitnure 3nauenue Gpynxuun U(X, Y) B enTpe obmactu mpu a =6, b =4, ecim
U1(X) = {

X mpu 0<Xx<3,

6-x mu 3<x<6,’ U2(x)=0.

| Otger |

Onenka «0TJIINYHO» BhICTaBIsAETCS cTyAEHTY 3a 90 — 100% npaBUIBHBIX OTBETOB,
OIICHKA «XOPOIIIOY - 32 HEe MeHee 75% MpaBUIHHBIX OTBETOB;

OLIEHKA «yJOBJIETBOPUTEILHO» - 3a HEe MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJOBIETBOPUTENBHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.
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Kommuiext Bonpocos (YO)
(nist ouenku komnerenuuii IK-2, ITK-3)

1. Tlonarue MaTeMaTUYECKOU MOACIHN, UX KJ'IaCCI/I(l)I/IKaI_[I/IH " IPUMEHECHUEC B ICTCPMUHHUPOBAH-
HBIX U CTOXAaCTUYCCKUX 3aJaydax. OcCHOBHBIC IMPUHIHUIIBI MATEMATHUYCCKOT'O MOACIIMPOBAHUS.

2. Pemenune ypaBHeHUI cBOOOTHBIX M BEIHYK/ICHHBIX KOJICOAHUH OHOMACCOBBIX CHCTEM C
yYETOM JIeMI(PHUPOBAHUS.

3. Ilpumeps! 3amay Ha cCOOCTBEHHBIC 3HAYCHUS M3 TEXHHYECKOI MEXaHHKH.

4. TlpumeHeHue TUHEWHBIX MU (PepeHINaTbHBIX YPaBHEHHH B YaCTHBIX MPOU3BOAHBIX JJISI MO-
JEeTUPOBAaHMS Pa3INUHBIX (pr3ndeckux mpomeccoB. Kiaccnpukanus ypaBHeHN MaTeMarTu-
4eCKOH (PU3UKH.

5. TlocTaHOBKM HayaJbHO — KPAeBBIX M KPACBBIX 33/1a4 MAaTEMaTUYEeCKON (DU3UKH.

6. Metox pa3zaeneHus NEPEMEHHBIX ISl YpaBHEHHUH rUIepOoInYecKoro TUIa.

7. TlocraHOBKA M pelICHHE 33]]a4l O MPOAOJIBHBIX KOJICOaHUsAX cTepxHs. OnpeeneHre CKopo-
CTH PaclpOCTPaHEHHUs IPOIOJILHBIX BOJIH B MaTepHale.

Penrenust 3a1a4 0 KpyTHIIBHBIX KOJICOAHHSIX BAJIOB.

OnexTpuueckue konebanus. TenerpapHoe ypaBHEeHUE.

10. Pemenust 3a1a49 TEIUIONPOBOTHOCTH U TP Y3UH.

11. PacnipocTpaHeHue Teruia B OJHOPOAHOM nuiuHape. Oynkiuu beccens.

© ©

X
12. IMocranoBka npocreiiiieii BApHaMOHHOI 3a1a4u 11t GpyHkuuonana [ = IF (x,y,y")dx.
X0
VYpasuenue Diinepa. [lonstue sxcTpemany.
13. IIpsiMbie MeTOABI BapuAIMOHHOTO McuucieHus. Merox Putna.
14. TIpsimbie MeTOIbI BapuaMOHHOTO HUcuncieHus. Meton byOHoBa.
15. IlpumeHeHue NpsIMBIX BapualmoHHbIX MeTo10B (Putna, byoHnoBa — ['anepkuna) x pere-
HUIO 33]1a4 MEXaHUKHU.
16. [ToHsATHE O METO/IE KOHEYHBIX JIEMEHTOB KaK BapHUAIMOHHO — Pa3HOCTHOM METO/JIE.
17. MaremaTHueckoe MOAETUPOBAHHUE HAMIPSHKEHHO — 1e()OPMHUPOBAHHOTO COCTOSIHUS, YCTOWYH-
BOCTHU M KOJICOAHUH THUITOBBIX 2JIEMEHTOB TOHKOCTEHHBIX KOHCTPYKIUH (CTepKHEH, TIAaCTUH
1 000JI0YEK).
18. BurapMoHHYeCKOE YpaBHECHHE.
19. 'eomeTpuuecky HeIMHENHHas Teopus MIacTuH - ypaBHeHus Oenmuia — Kapmana.
20. Pa3HOCTHBIE METO/BI pelIeHHsT OOBIKHOBEHHBIX JU((epeHInanbHbIX YpaBHEHUH U ypaBHE-
HUH B YaCTHBIX MPOU3BOAHBIX.

KoMiutekT 3aaHuii 1JIs1 BLINOJTHEHUSA
pacdeTHo-rpapuyeckux pador (PI'P)
(nist ouenku komnerenuuii IMK-2, IK-3)
10 JTUCIMIUINHE

«DJIeMEHTBI MATEMATHYECKOT0 MOJIETHPOBAHHSI d)HSquCKHX OPONECCOB K«
(HaMMEHOBaHUE JMCIUILINHEL)

Bapuant Nel

1. Pemuth KpaeByto 3a1aqy:
y'+2y =e*(sinx+cosx),  y(0)=0, y(z/2)=1.
2. Haiitu co6cTBeHHbBIE 3HaueHUsT A M cOOCTBEHHbIE QYHKIMU Y 3a1auM:
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y'+Ay=0, y(0)=0, y@®)=y@).
3. Paznoxuts Qynkmuio Yy = X/2 Ha otpeske 0 < X < 2 B 0000mEHHBIH psig Pypbe 1o cucreme
OPTOTOHAJILHBIX HA ATOM OTpe3Ke (DYHKIIHIA, B KaUeCTBE KOTOPBIX B3ATh COOCTBEHHBIE (PYHK-
UM 3371249 Ha COOCTBEHHBIC 3HAUCHHS

"+ Xp=0 (0<x<2, 1>0), ¢0)=0, ¢(2)=0,

MIpeIBAPUTENILHO MPOBEPUB UX HA KBAJAPATUUHYIO HHTETPUPYEMOCTh U OPTOrOHAIBHOCTb.
4. Haiitu pemmenne U = U(X, t) HaYaIbHO-KPAaeBOM 3a/1a4M JUIS THIIEPOOIMIECKOTO YPaBHEHHUS

2 2
TU_9%U  (0<x<3 t20),
ot

o’
<x<
U0, =u(31) =0 u(x,O):{ X mpu 0<X<3/2, u(x0) _

3-x mwpu 3/2<x<3, ot

5. Haiitu perenue U = U(X, t) HavambHO-KpaeBoil 3a1a4yn sl NapaboIMYECKOr0 ypaBHEHHsSI B
BHJIe 0000mEHHOTO psina Dyphe

0.

ou o°u
—=16—+(2-x)e", (0<x<2 t>0),
p v (2-x) ( )
u(0,t) =0, a“éi’t) ~0, u(x0)=0.
6. Haiitu pemenne U = U(X, t) KpaeBoii 3a1a4u 151 JUTUIITHYECKOTO YPABHCHHMSI
2 2
%+%=—3xy, (0<x<2 0<y<3),
w =0, u(2,y)=0, u(x,00=0, u(x,3)=0

B BUIe omHapHOro 0000meénHoro psna dypre.

3AJJAHHUE.

Pemmnth metogom byOHoBa 3a1auy 06 n3rude 6ajaku,
HCI0JIB3Yl MOJIHOE BAPHAIIMOHHOE YPABHEHHE U3ruda 0ajIKku:

J(EY"™ ~q)ocs May [\ —Qay [, =0,

rae Y(x), M(x), Q(X)— cooTBeTCTBEHHO MPOTUO, U3TUOAIOIINIT MOMEHT U TIOTIepEYHAsl CUjla B
MIPOU3BOJIFHOM IOTMIEPEYHOM CeueHUH Oanku ¢ abcuuccoit X; El —u3rubHas kecTKOCTh OalKw,
q(X) — momepeyHas pacupeeNeHHas Harpy3Ka, paBHas

o, (X) npu 0<x<l/4,
q(x) =3¢, (x) npu 1/4<x<1/2,
@;(X) npu 1/12<x<I.

Beipaxkenus mng dynkuuit ¢, (X), ¢, (X), ¢;(X) ykxa3ansl B Tabnuie:

Ne Tparrasie .() ?,(x) ?,(X)
BapuaHTa YcaoBus

1 QO 2qo qo(l_X/I)

2 y(0)=y"(0)=0, 0 qyx/1 do
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3 y(h)=y"(1)=0 gox/1 0y 0
4 do Qo (1 —x/1) 0
5 0 g, @—x/1) 24,

Kpurepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEYEHUE CEMECTPa MPEeACTaBIsII
pelIeHns 3a/1a4, BHITOJIHUI MOJHOCTBIO BCE 3a/laHus U UX 3aAIUTUI, OTBETUB HA BOMPOCHI IIpenoja-
BaTeJIs;

- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CIIM OH HEPETYJIIPHO B TEUEHHUE CEMECTPA Ipel-
CTaBJISUI PELEHUs 3aJiay, BBIIOJHIII 33/1aHUS HE OJHOCTBIO UM BOOOIIIE HE MPEACTABIISIT PabOThI
Ha IPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENOAaBaTeNs
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