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1. Ieaun ocBOeHMsI M CHUNIMHBI

K ocHOBHBIM meJsaM OCBOCHUA JUCLIUITIINHBI «DJeMEHThI MATEMaTHUECKOTO MOACIINPOBAHUA @HSHHGCKI/IX
IIPOLIECCOB» CIEAYET OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB OOIIe MaTeMaTH4eCKON KYJIbTYpHI;

- MPUOOpETeHNE CTYICHTaMH IIUPOKOTO Kpyra MaTeMaTu4eCKUX 3HAaHUN, YMEHUI U HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJCHTOB K MHIYKTUBHOMY H JEIyKTHBHOMY MBIIIJICHUIO HApPSIY C
PasBUTUEM MaTeMaTHYEeCKOHN HHTYULIUU;

- YMCHHC CTYACHTaAaMH pa3BUBATb HABBLIKM CAMOCTOATCIIBHOTO H3YYCHUSA y‘IC6H0ﬁ n HaquOﬁ
JIUTEPaTypBl, COAEPKALIECH MaTEMAaTUYECKUE CBEIACHUS U PE3YyJIbTaThl;

- - (opmupoBaHue y cryaeHTa TpeOyeMoro Habopa KOMIIETEHIIMI, COOTBETCTBYIOIIMX €r0
HaIpaBJICHUIO IMMTOATOTOBKH U 06ecneqn3310nmx €ro KOHKypeHTOCHOCO6HOCTB Ha PbBIHKE TpyJda.

K ocHOBHBIM 3amayaM OCBOEHUS JMCUUIUIMHBI «DJIEMEHTH MATEMaTHYECKOTO MOJCIHPOBAHUS
(hM3MUECKUX MPOIIECCOB» CIEAYET OTHECTH:

- OCBOEHHE CTYJEHTAMHU OCHOBHBIX MOHATUN, METOJIOB, (POPMUPYIOLINX OOIIYI0 MaTEMaTHUECKYIO
IMOATOTOBKY, HeO6XOJII/IMYIO AJId YCIICIIHOTO PEIICHHA BAXXKHBIX I IMPAKTHYCCKHUX HpHJ‘IO)KeHI/Iﬁ 3aaa4
ONITUMMU3AIIUH,

- IOATOTOBKY CTYACHTOB K ACATCIIBHOCTU B COOTBETCTBUU C KBEU'II/I(i)I/IK&HI/IOHHOﬁ XapaKTepHCTHKOﬁ
OakamaBpa TIO HamNpaBJICHUIO, B TOM uYuciae (GOPMHUPOBAHHE YMEHUW WCIOJIB30BaTh OCBOCHHBIC
MaTeMaTH4eCKHE METO/Ibl B MPOGECCHOHANTBHOMN JeATEIbHOCTH.

2. Mecto mucuuniaudbl B cTpykrype OOII cnennanurera

JucuuruimHa « QJIeMEHTBl MATEMaTHYECKOTO MOJICTTMPOBAHUS (PU3NIECKUX TTPOIIECCOB» OTHOCHTCS
K qucrturinHaM 1o Beioopy b1.3 6moka b1. Ee u3yuenue 6a3upyercs Ha TUCIMIUIMHE — « MareMaTukay.
JlucuuiuinHa 00ecrieunBaeT U3y9eHUE TUCIIUTLIHH:
B 6azos0ii wacmu:
- MaTeMaTuKa,
- ¢pusmKa;
- COTIPOTUBJICHUE MAaTEPHAJIOB;
- TeOpeTUYECKass MEXaHUKa,
B oucyunnunax cneyuanuzayuu:

- aHAIMTUYECKas IMHAMHUKA U TEOPHsI KOJICOAHUH;
- HaJIG)KHOCTh MEXaHUYECKUX CUCTEM;
- TMHAMHKKA MaIlluH;
- BBIYHCIIUTEIIbHAS MCXAHUKA;
- IPUKJIAJIHBIE METO/Ibl PACYCTOB HA IPOYHOCTH;
- OCHOBBI (DM3HUKH MPOYHOCTH U MEXaHUKA Pa3pyIICHUS,;
- CTpoUTENbHAsI MEXaHUKa MAIllHH;

B sapuamusnoii uacmu:
- OCHOBBI BapHAIIMOHHOTO UCYUCIICHUS;
- TEOpHS YIIPYrOCTH,

B oucyunnunax no ev16opy cmyoenma:
- YCTOMYUBOCTH 1e(hOPMUPYEMBIX CHCTEM;
- YUCIICHHBIE METO/IBI.
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3. Hepe'{eﬂb IMJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ o JIMCHUIIJIMHE,
COOTHECCHHBIC C IVIAHUPYEMBIMHU peE3yJIbTaTaMHU 0CBOCHUSA 06pa30BaTeJ’le0ﬁ MmporpaMmmal

B pesynbraTe OCBOCHHS MUCIHHIUIUHBI Y OOYYaromIuxcsi (OPMHUPYIOTCS CIEAYIOIME KOMIETCHIMH MU
(dbopMUpoBaHUs

JIOJIKHBL  OBITH

JOCTUTHYTBI  CJIEIYIOLIUE

COOTBCTCTBYIOIIHX KOMHGTGHHHﬁ:

pe3yabTaThl

oOydeHHs Kak JTam

Kon B pe3yabTaTe 0cBOCHUS IlepeyeHb MIaHUPYEMbIX Pe3yJIbTATOB
KOMIIETEeHIIM U o0pa3oBaTe/ibHOI 00yuYeHUs M0 IMCUHUTLIIUHE
nporpamMmbl o0yuarouuiics
J0JIKeH 00J1a1aTh
YK-1 Croco6eH oCyIIecTBIATh 3HATH:
MOMCK, KDUTHYECKUH aHAIIM3 U | ® MaTeMaTHYECKHE TOCTAHOBKHM HHXKEHEPHBIX
CUHTE3 UH(POPMAIIHH, 3a/1a4, METOIbl UX PEIICHUS
NPUMEHSATH CUCTEMHBIN MOJXO0 | YMETh:
I pEHICHUA TIOCTABJICHHBIX ® pemniarhb MaTeMaTHYeCKHe 3a7a4u C
3a/a4 MIPUMEHEHHEM YHUCIIEHHBIX METOJ0B
BJIA/IETh:
® HaBBIKAMH PENICHUS WHKEHEPHBIX 3a1ad C
MIPUMEHEHUEM YHCIICHHBIX METOI0B
IK-1 Crioco0OeH IpoBOAUTH pacyeT 3HATH:
DIIEMEHTOB KOHCTPYKLIUH U ® OCHOBBI YHCJIICHHBIX METOJOB peEIICHUA
y3710B JIA Ha CTaTUYECKYIO MaTeMaTHYeCcKuX  3amad B 00JacTu
MIPOYHOCTH MPUKIATHON MEXaHUKHU
yMeTh:

® IPUMEHATh MaTeMaTHYeCKUW ammapaTr ¢
HCIOJIb30BAHUEM JOCTHUKCHUM TEXHUKU U
TEXHOJOTUI I pelIeHHs] CTaHJIapTHBIX
3aja4 MpoQecCUOHAIbHOM 1eATeIbHOCTH
BJIA/IeTh:

® HaBBIKAMM pEHICHHs 3a7ad M[PUKIATHOM
MEXaHUKH C TPUMEHEHHUEM YHCIEHHBIX
METOJIOB

4. CTpyKTYypa M coep:KaHue JUCHUIIMHBI

OOwiast TpyA0E€MKOCTh JUCLHUIUIMHBI COCTaBiseT 4 3aueTHble eAMHUIIbI, T.e. 144 akajgeMu4ecKux
yaca (u3 Hux 90 yaca — camocrosiTeNbHas padoTa CTYJCHTOB).

JucuumuinHa «9JIeMEeHThl MaTEMaTHYECKOTO MOIETUPOBAHUS (PU3NUYECKUX MTPOLIECCOB» MU3y4aeTCst
Ha BTOPOM Kypce B ueTBepToM cemectpe. [Ipu aTom Ha jekiun Boinensiercs 1 yac B Heaento (18 yacos), Ha
NpaKTHYecKue 3aHATHs — 2 yaca B Henenro (36 vaca), (hopMa KOHTPOJIS - 9K3aMEH.

CtpykTypa M coOAEp)KaHUE JUCHHUIUIMHBI «DJIEMEHThl MaTeMaTUYeCKOro MOJIEIMPOBAHUS
(bU3NYECKUX MPOLIECCOB» 110 CPOKAM U BUIaM paboThl oTpaxkeHsl B [IpuioxeHuu.

Conep:xaHue pa3iesioB JMCHUILIHHBI
BBenenne
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[Ipenmer, 3agaun u coaepaHue AUCUUIUIMHBL. OCHOBHBIE ATalbl Pa3BUTHUS IUCUUIUIMHBL. CTpyKTypa
Kypca, €ro MeCTO U pOJib B IIOJArOTOBKE CIELUAINCTA, CBSA3b C IPYTUMHU JUCLHUIIIIMHAMU.

Tema 1. OcHOBBI MaTeMaTH4eCKOro MojenupoBaHus. [loHATHE MaTreMaTH4eCKOM MOJEIH, UuX
KJaccu(uKays ¥ IpUMEHEHHE B IETEPMUHUPOBAHHBIX M CTOXACTHUECKUX 3a/1auax. OCHOBHBIE TPUHIHIIBI
MaTeMaTH4ECKOT0 MOJIECIUPOBaHUS. Y HUBEPCAIbHOCTh MATEMATUYECKUX MOJIEIIEH.

Tema 2. IlpumeHeHne Teopun 0OBIKHOBEHHBIX MH(QepeHINaNTbHBIX YpaBHEHHH K 3a/1a4aM KoJeOaHWi 1
YCTOMYMBOCTH VYIPYTHX CHUCTEM. PerieHue ypaBHEHM CBOOOJHBIX W BBIHYXKACHHBIX KOJI€OaHUI
OJTHOMACCOBBIX CHCTEM C y4eToM JemmdupoBanus. [Ipumepsl 3amad Ha COOCTBEHHBIC 3HAYCHHS W3
TEXHUYECKON MEXaHUKH.

Tema 3. Ilpumenenue IMHEHHBIX AU((EPEHIIUATBHBIX YpPaBHEHHH B YAaCTHBIX HPOM3BOJIHBIX JUIS
MOJENTUPOBAHUS PA3INYHBIX (pr3HUecKHX nporeccoB. [locTaHOBKM HauaabHO — KPAaeBbIX U KPAeBbIX 3a/1a4
MaTeMaTH4eCKON (PU3HKH.

Tema 4. AHanuTUYECKUE U YUCIICHHbBIE METObI PELICHUS YpaBHEHUI MaTeMaTH4YeCKON (PU3HKH.

Merton pa3fienenns NepeMeHHbIX Ul ypaBHEHHUM rnepooaIndecKoro Tumna. Pemenus 3a1a4 o npoI0JbHbIX
KOJIeOaHUsAX CTEp)KHEH, KPYTUIBHBIX KOJIEOAHMSIX BaJIOB. OJJeKTpuuyeckue kosiebanus. Tenerpadnoe
YpaBHEHHUE.

Tema 5. Pemenus 3anau TerutonpoBoaHocTy U qud¢ysuu. [poctpancTBennsie 3agaun. Pacnpocrpanenue
Tera B OAHOpoJHOM nuiuHape. Oynkuuu beccens.

Tema 6. [IpumeneHnne npsmMbIX BapualiioHHbIX MeTo10B (Putia, byOHOBa — ["anepkuna) K peleHuto 3aaa4d
MexaHuKH. [IoHATHE 0 METOAe KOHEUHBIX 3JIEMEHTOB KaK BAPHALMOHHO — PA3HOCTHOM METO/IE.

Tema 7. MaTemaTuueckoe MOAETUPOBAHUE HAIPSKEHHO — 1€()OPMUPOBAHHOTO COCTOSIHUS, YCTOWYUBOCTH
U KOJeOaHWH TUIOBBIX JJIEMEHTOB TOHKOCTEHHBIX KOHCTPYKIMU (CTepKHEH, MIACTHH U 000JI0YEK).
burapmonunyeckoe ypaBHeHue. ['eomeTpuyeckr HEJMHEHHAs TEOpHs IUIACTUH - ypaBHEeHHs Denria —
Kapmana.

Tema 8. PazHOCTHBIE METOBI pelIEHUsT OOBIKHOBEHHBIX MU PEpEHIINAIBHBIX YPaBHEHUN W YPAaBHCHHH B
YAaCTHBIX TPOU3BOIHBIX.

5. 06p330BaTeJII>HbIe TEXHOJIOIMHU, IPUMEHACMBIC IIPU OCBOCHHUH TUCHHUIIIMHBI

MeTOI[I/IKa nperoaaBanuss  AUCHHUITIIMHBI «IJIEMEHTBI MaTEeMaTHYECKOTO MOACIINPOBAHUA
(1)I/I3I/I‘{CCKI/IX mpouecCcoB» M pecan3alrsd KOMIICTCHTHOCTHOI'O IIOAXOJa B M3JIOXKCHHH W BOCIIPUATHU
Mar€puaila IMpEeaAyCMaTpruBaIOT HCIIOJbB30BaHUEC CICAYIOMIUX AaKTHBHBIX W HHTCPAKTHBHBIX (bOpM
INPOBCACHUA TPYIIIIOBLIX, HWHAWBUAYAJIbHBIX, aYIUTOPHBIX 3aHATHI B COYETAHHU C BHeay,HHTOpHOﬁ
paboToi ¢ 1enbio (GOPMUPOBAHKS M PA3BUTHS MTPO(PECCHOHATBHBIX HABBIKOB 00YJaIOITUXCS:

— 3allliTa U THAUBUAYAJIbHOC 06CY)K,I[CHI/I€ BBIIIOJIHACMBIX 3TAIIOB paC‘{eTHO-Fpa(bI/I‘{eCKI/IX pa60T;

- HNPUBJICUCHUC JIYHIINX CTYACHTOB K KOHCYJIbTUPOBAHUIO OTCTAOIIIUX.

— OpraHu3anysa U MPOBCACHHUC TCKYLICTO KOHTPOJIA 3HaHUHU CTYACHTOB B Q)opMe OJIaHKOBOTO
TCCTUPOBAHUA,

— IIPOBCACHNUEC NHTCPAKTHBHBIX 3aHATHH I10 npoueaype nmoAroTOBKMU K UHTCPHET-TCCTUPOBAHUIO HA
caiitax: i-exam.ru, fepo.ru;

— HCHOJIb30BaHWE MHTEPAKTUBHBIX ()OPM TEKyLIero KOHTpoJis B (opMe ayIuTOpHOTO H
BHCAYAUTOPHOI'O I/IHTepHeT-TeCTI/IpOBaHI/IH;

HUTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 3K3aMCHC II0 MATEMATHUKE C YHYCTOM PE3YJIbTATOB BLIIIOJIHCHUA
CaAMOCTOATCIBHBIX pa60T.

YILCHLHLIﬁ BEC 33.H5ITPII>'I, MMPOBOJAUMBIX B HMHTCPAKTHBHBIX (I)OpMaX, OIIPCACJICH TJ1aBHOM OeJIbIO
O6paSOBaTeJ'ILHOI7I mporpaMMmel, 0COOEHHOCTHIO KOHTHHT€HTA O6y‘{aIOH_II/IXC}I " COACPIKAHUECM NUCHUTIIINHBI
«DIeMEHThl MaTEMAaTHYECKOTO MOICIIUPOBAHUA (I)I/I3I/I‘-IGCKI/IX nmpoueccoB» U B IECJIOM IO JAUCHHUIUIMHE
cocrasisger 50% AYAUTOPHBIX 3aHATUH. 3aHATUs JICKOUOHHOT'O THIIA cOCTaBISOT 33 % oT 00beMa
ayIUTOPHBIX 3aHATHUM.
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6. OueHovHbIe CPeICTBA I TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH, IPOMEKYTOYHOMH ATTeCTAIMH T10
UTOraM OCBOEHHSI TMCHMILUIMHBI U y4eOHO-MeToquvYecKkoe odecriedeHHe CaMOCTOSITeJIbHON PadoThl
CTYA€HTOB

B nmpouiecce 00ydeHus: HCHOIB3YIOTCS CIEAYIOMINE OLIEHOYHBIE (DOPMBI CAMOCTOSITEIBHON pabOTHI
CTYZEHTOB, OLICHOYHbIE CPEJCTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHBIX aTTECTALIUM:
- IBe pac4yeTHO-rpauyeckue padoThbl.

PacuernHo-rpaduyeckass padora Ne 1. Ilpumenenme 0ObIKHOBEHHBIX AuGPepeHINATBHBIX
YPaBHeHHIl K 33/1a4aM YCTOHYMBOCTH U KOJIeOaHMI.

Eé€ kpatkoe coneprkanue:

Pemenne 0OBIKHOBEHHBIX TMHEWHBIX AU (HepeHITHATEHBIX O THOPOIHBIX U HEOJHOPOAHBIX ypaBHEHUN
U CUCTEM.

Pacuerno-rpadguueckas padora Ne 1. Yacts 2. Pemenue ypaBHeHHii MaTeMaTHYecKOil QU3NKH.

Eé€ kpatkoe coneprkanue:

Haxosxnenue coOCTBEHHBIX (QYHKIMM MapaboIMuecKoro, TUNEPOOTMUECKOTO WIIN ITUTITHYECKOTO
YpaBHEHHUS.

[TocTpoenue pemieHUs HavyajdbHO-KPAeBbIX 3aJad s  OJHOPOJHBIX H  HEOJHOPOIHBIX
g depeHnnaibHbIX YpaBHEHUH runepOoIndecKoro 1 napadoInyecKoro TUIIOB.

[TocTpoenue pemieHus KpaeBbIX 3afad A OJHOPOAHBIX W HEOJHOPOJHBIX U depeHIrnaTbHbIX
YpaBHEHUH JUTUIITHYECKOTO TUIIA.

OreHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOTIPOCHI U 3a/laHUS B
(dbopme OIaHKOBOTO TECTUPOBAHUS JJII KOHTPOJII OCBOCHHUS OOYUYAIOIIMMUCS Pa3AeliOB TUCITUTIIMHBI,
npuem PI'P.

OO0pa31el TeCTOBBIX 3a/aHui, 3agaHuii PI'P, KOHTpOIBHBIX BOIIPOCOB M 3aJIaHUN I TTPOBEICHUS
TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OWJIETOB MpUBEACHBI B [IprioskeHunn 2.

6.1. ®oH1 OLEHOYHBIX CPEACTB AJI NPOBeJIeHUs MPOMEKYTOUHOH aTTecTalluu
0o0yvyauMXcs N0 JUCUUNJIHHE «DJIeMeHTbl MAaTeMaTH4YeCKOIo
MoepoBaHus (pU3NUYECKUX MPOIECCOB»

6.1.1. IlepedyeHb KOMIIETEHIIUN C yKa3aHUEM 3TaIloB UX (OPMHUPOBAHMS B IIPOIIECCE OCBOCHUS 00-
pa3oBaTeIbHOM MPOrPaMMBI.

B PE3YJIbTATC OCBOCHUSA JUCHHIIIIMHBI (bOpMPIpy}OTCﬂ CICOAYIOIINUEC KOMIICTCHINN

Kon B pe3yabTare ocBOeHUs 00pa3oBaTebHOI MPOrpaMMbl 00y4YarO M CS
KomMnerenuun OJIKeH 00J121aTh
YK-1 Crioco0eH OCyIIEeCTBISTh MOUCK, KPUTHUECKUN aHAIIU3 U CUHTE3
uH(bOpPMaIIH, TPUMEHSATH CUCTEMHBIH MOAX0/ Ui PEeIIeHUs TOCTaBICHHBIX
3a/a4
IK-1 Crioco0OeH mpoBOAUTE PAcUET 3JEMEHTOB KOHCTPYKUUHI U y3710B JIA Ha
CTaTMYECKYIO IPOYHOCTh

B nmponecce OCBOCHHUA 06pa30BaTeJ'IBHOﬁ mporpaMmbl JTaHHBIC KOMIICTCHIMH, B TOM YHUCIIC UX
OTACIBHBIC KOMIIOHCHTEI, q)OpMI/Ip}/'I-OTC}I IMO3TAITHO B XOA€ OCBOCHMHA 06y‘-18.I-OIJ_II/IMI/IC$I JUCHUIIIIMHBI B
COOTBCTCTBHH C y‘Ie6HBIM IJIAaHOM U KaJICHAAPHBIM l"pa(I)I/IKOM yqe6Horo mnmpounecca.

6.1.2. Onucanue noka3sareseil 1 KpUTepHeB OLleHUBAHUS KOMIIeTeHIN,
(opMHUpPyeMBIX 10 HTOraM OCBOCHMS AMCHUILINHBI, ONUCAHNE IIKAJI OLleHHBAHUS

IlokazareneM oOlLiEHMBAHHS KOMIICTEHIIMM Ha PAa3JIMYHBIX JTallaX HX (I)OpMHpOBaHI/I}I ABJIACTCA
JOCTHIXXCHUC O6y‘-IaIOH_[I/IMI/IC${ IIaHUPYCMBIX PC3YJIbTATOB 06yquI/151 IO AUCHUITIINHE.
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YK-1 Cnoco0eH ocylmecTBJIATH NOUCK, KpUTHYECKUI AaHAJIN3 M CHHTe3 HH(OPMAaLNu,
NPUMEHATH CHCTEMHBIH MOAXO0/ /Il pelIeHUs MOCTABJIECHHBIX 32124

Kpurtepuu oneHuBaHus

IToka3zatenn
2 3 4 5
3HATh: OO6yuatomuiics OOGyuarommiics OOyuarommuiics OOyuaroruiic
MaTeMaTHYeCKH | JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET i
€ IIOCTAHOBKHM | MOJIHOE OTCYTCTBUE | HEMOJIHOE JIOCTaTOYHO JIEMOHCTPHUPYE
WHXKEHEPHBIX WM HEJIOCTaTOYHOE | COOTBETCTBHE rIyOOKHEe 3HaHUS | T MOJHOE
3aJla4, METOAbI | COOTBETCTBHE 3HAHUH MaTeMaTUYEeCKHX | COOTBETCTBUE
UX PELICHUS 3HaHUM! [porpamme: [IOCTaHOBOK 3HaHUHN
MaTEeMaTHIECKHX MaTeMaTUIECKHX WHXEHEPHBIX MaTeMaTHIECK
IIOCTAHOBOK IMOCTAHOBOK 3aJ1a4, METOJIOB HX | X IIOCTAHOBOK
WHXXEHEPHBIX 3aja4, | HHKCHEPHBIX perieHus, WHXXEHEPHBIX
METOJIOB HX | 3a7a4, METOJOB NX | OTBEYaeT Ha Bce | 3a7ady,
pereHus; pereHus BOIIPOCHI, B TOM | METOJIOB HX
HE CrocoO€H | TOMyCKAITCS YHCIIe perieHus,
apryMEHTHPOBAHHO | OIIMOKH, JIOTIOJIHUTEIIbHEIE. | JIOTUYHO U
¥ TOCTEAOBATENBHO | MPOSBIIACTCS B TO Xe Bpems | apryMEeHTHPOB
W3JIaratb MaTepHal, | HeIOCTaTOYHOE, npu OTBETE | AaHHO OTBEYAET
HETIPaBHJILHO MOBEPXHOCTHOE JIOTTyCKaeT Ha BCE
OTBEYaeT Ha | 3HaHUE TEOPHH, HECYIIIECTBEHHBIE | BOIPOCHI, B
JIOTIOJIHUTEIIbHEIE CyTH METOJIOB. JIJIsl | MOTPEITHOCTH WK | TOM YHUCIIE
BOIIPOCHI WM | TIOJTYYCHHS JlaeT JIOTIOJIHUTEIIbH
3aTPYAHSICTCS C | MpaBUIHLHOTO HEIOCTATOYHO EBlE,
OTBETOM OTBEeTa TPEOYIOTCS | MOJHBIE OTBETHI MMOKAa3bIBAET
YTOUHSIOIIINE BBICOKUH
BOITPOCHI. YpOBEHB
TEOPETH-
yecKou
IMOJATOTOBKH
yMeTh: OO0yuaromuiics OOyuaromuiics OOyuarommuiics OO6yuaromuiic
peniaTh IIOKAa3bIBAET JEMOHCTPUPYET JEMOHCTPUPYET i
MaTEMaTUYECKH | HEJOCTATOYHOE HETIOJIHOE YaCTHYHOE JIEMOHCTpUpYE
€ 3aJa4H C YMEHHE peliaTh COOTBETCTBHUE COOTBETCTBHUE T yMeHUe
MIPUMEHECHHEM MaTeMaTUUECKHE [ (S13% {01170 CIIETYIOIINX pemaTh
YUCIIEHHBIX 3a71a4U C YMEHHI: peniathb YMEHHI: pemiatb | MaTeMaTu4yeck
METOIOB IPUMEHCHHUEM MaTeMaTUUECKHE MaTeMaTUYEeCKHE | M€ 3aJa4H C
YHCIIEHHBIX 3aJla4uu C 3aJ]a4u C MIPUMEHEHUEM
METOJIOB, IOMIYCKAET | IPUMEHEHHEM MPUMEHEHUEM YHCIICHHBIX
rpyObIe OMUOKN YHUCIICHHBIX YHCIICHHBIX METOJIOB,
NP PEILICHUH 3a/1ay | METOJI0B. B METOJOB. YMEHHS | MPABUIBLHO U

HJIA BOOOIIE
pelieHus 3a1a4
OTCYTCTBYIOT,
HETPaBUIBHO
OTBEYAET HA

pelLIeHUH 3a1a4
MOTYT
coJiepKaTbcs
rpyOble OIMOKH,
HPOSIBIISETCS

OCBOEHBI, HO
JOTTYCKaIOTCs
HE3HAYUTEIIbHbBIC
OIINOKH,
HETOYHOCTH,

MOJTHO CTPOUTH
peieHusI
MaTeMaTH4YeCK
UX 3a/1a4.
CB0060IHO
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JIOTIOJTHUTEIIHLHBIE HEJIO0CTAaTOYHOE 3aTpyJHEHUS TIPU | OTIEPUPYET
BOIIPOCHI, YMEHUE IPUMEHATD | PELICHUN 3a1a4, IIPUOOPETEHHBI
CBsA3aHHBIC C TCOPUIO K HEC BJIUAIOIIHNEC HA MU YMCHUSIMHU,
U3Yy4YaBIIMMUCS B peuenuro o0muii xo1 MIPUMEHSIET UX
Kypce npeaiara€MbIx PCIICHUA B CUTyallUAX
MaTeMaTHn4YCCKNUMHU 3a1ay. MHOBBIIIEHHOU
METOJIaMHU 1 CJIOKHOCTH.
MOJCIAMHU NIIN
3aTpyAHSETCS C
OTBETOM
BJIA/IETh: OO6yuatomuiicst He OOGyuarommuiics OOyuarommuiics OO6yuaromuiic
HaBbIKAMHU BJIaICCT UJIN B BJIAACCT HaBbIKaMU YaCTUYHO BJIAJACCT | A B ITIOJTHOM
peueHns COBEPIIEHHO pemeHus HaBBIKaMU o0beme
HNHXXCHCPHBIX He)IOCTaTOIJHOI)’I HWHXXCHCPHBIX 3aJa4 | pCIICHUA BJIaACECT
3aJa4 C CTCIICHHU BJIAACCT C IPUMEHCHHUEM HHXXCHCPHBIX HaBBbIKaMU
MNPUMCHCHUEM HaBbBIKaMH PCHICHUSA YUCJICHHBIX 3aga4 C pemicHuA
YUCJICHHBIX HWHXXCHCPHBIX 3a1a4 METOJOB B MMPUMECHCHUEM HHXKXCHCPHBIX
METOJIOB. C TIPUMEHEHUEM HETIOJTHOM 00BbeMe, | YHCIIEHHBIX 3aad C
YUCJICHHBIX JOITYCKAarOTCsA METOJ0B, HABBIKU MNPUMCHCHUEM
METOI0B. 3HAYUTCIIbHBIC OCBOCHbI, HO YUCJIICHHBIX
OIITNOKH, JIOITYCKAIOTCS METOJIOB
TPOSIBIISIETCS HE3HAYUTENIbHBIE | CBOOOTHO
HEIOCTaTOYHOCTh | OIIUOKH, IPUMEHSIET
BJIAJICHHS HETOYHOCTH, MOJTy9YCHHBIC
MaTeMaTHIECKOM 3aTpyIHEHUsS IPH | HABBIKA B
TEXHUKOM, AHATUTHYECKUX CUTYaIHsAX
UCTIBITHIBACT oTIeparusXx, MOBBIIIIEHHOW
3HAYHUTEIbHBIC NEPEHOCe YMEHHI | CIIOKHOCTH.
3aTPpyIHEHHsS P | HA HOBEIE,
PUMEHEHUN HECTaHIapTHBIC
HABBIKOB B HOBBIX | CUTYaIlUH.
CHUTYAIIHSIX.

IIK-1 Cnoco6eH npoBOJUTH pacyeT 3JIeMeHTOB KOHCTPYKIMIi M y3/10B JIA Ha cTaTH4YecKYI0

MPOYHOCTH
3HATh: OOyuaromuiics OO6yuaromumiics OObyuaromumiics OO6yuaromuiic
OCHOBBI JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET s
YHCIIEHHBIX IOJTHOE OTCYTCTBHE | HEIMOJIHOE JIOCTaTOYHO JEMOHCTpUpYe
METOJIOB WIN HEJOCTaTOYHOE | COOTBETCTBHE ri1yOOKHe 3HaHUs | T MOJHOE
pereHus COOTBETCTBHUE 3HAaHUH OCHOB OCHOB YMCJIEHHBIX | COOTBETCTBHUE
MaTeMaTU4eCKU | 3HAHHUH OCHOB | YHCJIEHHBIX METOJIOB pelIeHUs | 3HaHUI OCHOB
X  3aJad B | UUCJIEHHBIX METOJIOB | METOJIOB PELICHHUS] | MATEMaTHYECKUX | YMCICHHBIX
oOmnactu pelLeHus MaTeMaTHYECKUX 3aga4 B 00JacTu | METOJOB
MPUKIIATHOM MaTeMaTH4YeCKUX 3a1a4 B 00JIacTH NPUKIIaHOM pereHus
MEXaHUKH 3aady B OOJACTH | MPUKIATHON MEXaHHKH, MaTeMaTH4eCK
MIPUKIIATHOMN MEXaHHUKH, HE00XOIUMBIX UX 3a71a4 B
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MCXaHUKH. HE | HEOOXOAMMBIX IS | JUISt obmacTu
cIIocooeH COBEpILICHCTBOBAHU | COBEPIICHCTBOBAH | MPUKJIATHOMN
apryMEHTUPOBAHHO | Sl HA3€MHBIX us HAa3eMHBIX | MEXaHHUKH,
U TOCIEA0BATENBHO | TPAHCIIOPTHO- TPAHCIIOPTHO- JIOTUYHO U
u3JiaraTh MaTepHall, | TEXHOJIOTHYECKUX | TEXHOJIOTUYECKUX | apTyMEHTHPOB
HEIPaBUIBHO CpE/CTB CpE/ICTB, OTBEUYAET | aHHO OTBEYACT
OTBCYAET Ha | IOMyCKAITCA Ha BCE BOMPOCHI, B | HA BCE
JIOIIOJIHUTEIIbHEIC OIINOKU, TOM YHUCJE | BOMPOCHI, B
BOIIPOCHI WJIH | TIPOSIBIISIETCS JIOTIOJIHUTEIIBHBIC. | TOM YHCIIC
3aTpyAHSIETCS C | HEOCTAaTOYHOE, B 1O e Bpems | IOTOJHUTEIHH
OTBETOM MOBEPXHOCTHOE npu OTBETE | BIC,
3HAHUE TEOPUH, JOTTyCKaeT IMOKAa3EIBACT
CyTH METOJIOB. JIJIsT | HECYIIECTBEHHBIE | BHICOKUIA
MOTYYCHHS MOTPEUTHOCTH UJIU | YPOBEHB
MIPaBUILHOTO JlaeT TEOpETH-
OTBeTa TPEOYIOTCSA | HEJOCTATOYHO YeCKOH
YTOUHSFOIITNE MOJIHBIE OTBETHI IMOJITOTOBKH
BOITPOCHI.
yMeTh: OOGyuaromuiics OOyuarommuiics OOyuarommuiics OO6yuaromuiic
MIPUMEHSATH MMOKa3bIBaeT JTIEMOHCTPHUPYET JTEMOHCTPHUPYET i
MaTEeMaTUYECKH | HEJOCTATOYHOE HETOJHOE YacCTHYHOE JIEMOHCTPHPYE
W anmapar C | yMEHHE MPUMEHSTh | COOTBETCTBHUE COOTBETCTBHUE T YMEHHUE
HCIIOJIB30BaHNEe | MaTeMaTHYECKUI CIIeTYIOIIUX CIICTYIOIITUX MIPUMEHSATH
M JIOCTH)KEHHUH | ammapar ¢ YMEHHUI: YMEHHUI: MaTeMaTU4eCK
TEXHUKHU M | HCHIOJB30BaHUEM MIPUMEHSTH MPUMEHSATD WU ammapar ¢
TEXHOJIOTUH JJIA | TOCTHKSHUH MaTeMaTHIEeCKUU MaTeMaTUYECKHHA | MCIIOJIb30BaHHU
perieHus TEXHUKH U amrmapar ¢ ammapar ¢ eM
CTaHIAPTHBIX TEXHOJIOTHI JUIs HCIOJIb30BaHUEM HWCIOJL30BAHUEM | JOCTHIKCHUM
3a1a4 perieHus JIOCTHIKEHUI JIOCTHIKEHUI TEXHUKHU U
npodeCcCHoHaANb | CTAHAAPTHBIX 33/1a4 | TEXHUKHU U TEXHUKHU U TEXHOJIOTUI
HOH poECCHOHAIIBHON | TEXHOJIOTHI JIJIst TEXHOJIOTUH IS JUISL pEUICHUS
JIEeITEILHOCTH JIEeITEIBLHOCTH, perieHus penieHus CTaHJAPTHBIX
JOTyCKaeT rpyobIie CTaHJAPTHBIX CTaHJAPTHBIX 3a1a4
OIHMOKH TpH 3a71a4 3a71a4 npodeccuoHant
pEIICHUY 3a7a4 Wik | mpodeccuoHanbHO | MpodecCHoHalbH | bHOM
BOOOIIIE PEIICHUS W neaTeabHOCTU. B | ol meITeIbHOCTH. | AEATENHHOCTH.
3a/1a4 OTCYTCTBYIOT, | pELICHHH 3a/1a4 VYmenus ocsoensl, | CBOOOIHO
HEIPaBUIBLHO MOTYT HO JIOIYCKAIOTCSL | OMEpHUpYyeT
OTBEYaEeT Ha COZIePKATHCS HE3HAYMUTEIbHBIC | MPUOOPETEHHBI
JOTOJIHUTEIbHEIE rpyOble OLINOKH, OIIINOKHU, MU YyMEHUSMH,
BOIIPOCHI, MPOSIBISETCS HETOYHOCTH, MIPUMEHSIET UX
CBSI3aHHBIC C HEJI0CTAaTOYHOE 3aTpyJHEHUS MPU | B CHUTYalHsIX
U3y4aBIIUMUCS B yYMEHHE MPUMEHSATH | pEIICHUH 3a]1ad, MMOBBIIICHHOM
Kypce TEOPHIO K HE BINSIONIME HA | CJI0XKHOCTH.
MaTeMaTHYECKUMH PELICHUIO o0t X0
METOJaMH U MpeaaraeMbixX pereHus
MOJCISAMH UJIH 3a1ad.

3aTpyIHSIETCS C
OTBETOM
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BJIAJETh:
HaBBIKAMH
pelieHus 3aaa4
MPUKIaAHO N
MEXaHHUKH C
MIPUMEHEHUEM
YHUCIEHHBIX
METOJIOB

OOyyaromuiicst He
BJIaACCT UJIN B
COBEPILIECHHO
HEJIOCTATOYHOU
CTEIICHU BJIAJICET
HaBbIKaMU PCIICHUA
3a7a4 NPUKIIATHON
MECXAaHHUKHU C
IMPUMCHCHUCM
YUCJICHHBIX
METOJIOB

OO6yuatromuiics
BJIaJICCT HABBIKAMU
pelieHus 3aaa4
MPUKIAJHON
MEXaHUKU C
MpUMEHEHUEM
YHCIICHHBIX
METOJIOB B
HEIIOJIHOM 00BeEME,
JIOTTYCKAIOTCS
3HAYUTCIbLHBIC
OIINOKU,
MIPOSIBIISIETCS
HEJI0CTATOYHOCTh
BJIQJICHUS
MaTeMaTHIeCKOM
TEXHUKOMH,
HCHBITEIBAET
3HAYHUTEIBLHBIE
3aTpyAHCHUS TIPU
MIPUMEHEHUN
HaBBIKOB B HOBBIX
CUTYyalUsIX.

OOyuaromuiics
YaCTUYHO BIIaJIeeT
HaBBIKAMH
penieHus 3a1a4y
MPUKJIAJHON
MEXaHHKH C
MIpUMEHEHUEM
YHCIICHHBIX
METOJIOB, HABBIKH
OCBOCHBI, HO
JIOTTYCKArOTCS
HE3HAYNTEIIbHBIC
OIITNOKU,
HETOYHOCTH,
3aTpyAHCHUS TIPH
AHATUTHYECKUX
oTieparusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HeCTaHJapTHHIC
CUTYaINH.

OO0yuarormmuiic
s B IIOJIHOM
o0beme
BJIAJCET
HaBBIKAMH
pelIeHus
3aJa4
MPUKJIAJHOMN
MEXAHUKH C
MIPUMCHCHHEM
YUCIIEHHBIX
METOJIOB,
CBOOOIHO
MIPUMCHSICT
MOJTyYCHHBIC
HaBBIKU B
CUTYaITUAX
MMOBBINIIEHHON
CIIOJKHOCTH.

[I[Ixana oneHMBaHMS PE3YJIHTATOB MPOMEKYTOYHOM aTTECTALMK U €€ OTIMCAHUE:!

®opmMa NPOMEKYTOUHOM aTTecTaAlluM: IK3aMeH

[IpomexyrouHas aTtTectauus oOydarouuxcs B (opMe dK3aMeHa MPOBOAUTCA MO pe3yiibTaTaM
BBITIOJIHEHUS BCEX BUJIOB yUEOHOU pabOThI, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO IAHHOM TUCIUIUIMHE,
IIPH 3TOM YYUTBIBAIOTCS PE3yJIbTaThl TEKYILETr0 KOHTPOJISI YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTETEeHU TOCTIKEHUS 00YJaIOIUMUCSA INTAHUPYEMBIX PE3yIbTaTOB O0yUYEHHSI IO AUCHUIIIIMHE TPOBOIUTCS
IpernojaBaTesieM, BEAYIIUM 3aHATUS MO JUCHUILIMHE METOJOM JKclepTHOW oneHkd. [lo uroram

HpOMeX(YTOqHOﬁ arrecraguy 1o JUCHMIIIIMHE BBICTABJIICTCA  OLICHKA

«YHAOBJICTBOPUTECIIBHO» UJIN «HCYAOBJIICTBOPUTCIIEHO.

«OTJIIMYHO»,

I xaJya oneHUBaHUA

Onucanue

Brimonnensl  Bce

o0s13aTeILHEBIE

yciaoBusi MNMOATOTOBKH

OTJINYHO

CTY/ICHTA K NPOMEKYTOYHOI aTTeCTalMu, IPEIyCMOTPEHHBIE
nporpaMMoil  gucuMiuiuHbel.  CTyOeHT — I€MOHCTpUPYET
COOTBETCTBUE 3HAHUM, YMEHMH, HABBIKOB II0Ka3aTellsiM,
IOPUBEJCHHBIM B TaOJMIAX, ONEpUpYyeT NpUOOPETEHHBIMU
3HAHUSAMH, YMEHUSMH, HABBIKAMH, MPUMEHSET X B CUTYaLUAX
HOBBIIIEHHON CIOXXHOCTU. [Ipn 3TOM MOTYT OBITH JOIYIIEHbI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYIAHEHUs IpHU
NIEPEHOCE 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE 3a/1a4H.

«XOpouio»,
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Brimonnensl Bce oOsi3aTejibHbIEe YCJIOBUSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHON aTTeCTAUMHU, IPETYCMOTPEHHbBIE
IIPOTrPaMMO JHUCLUILINHEL, Crynenr JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHUW, HABBIKOB II0KAa3aTeIsIM,
NPHUBEJCHHBIM B Ta0MUIAX, OMNEPHPYeT NPUOOPETCHHBIMU
3HAaHUSIMHU, YMEHUSIMH, HaBbIKaMHu. B TO ke Bpems mpHu OTBETE
JIOITYCKAET HECYIIECTBEHHBIE MOTPEIIHOCTH, 33/1a4d PEIIAET C
HEeJ0YCTaMH, HE BIHSIFOIIMMHA Ha OOIIUN X0 PEIICHHUS.

Xopouo

BoinonHensl  Bce  o0si3aTeslbHbIEe YCJOBHUSI MOATOTOBKH
CTY/IeHTA K MPOMeKYTOYHOI aTTecTalMu, IPeIyCMOTPEHHBIE
OpOrpaMMoOil  JAMCLMILIIUHBIL. CryneHT  JAEMOHCTpHpYET
COOTBETCTBME 3HAHWH, YMEHHWI, HAaBBIKOB IIOKAa3aTelsM,
IOPUBEJCHHBIM B TaOMuIax, ONEpUpPyeT NpUOOpPEeTEHHBIMU
3HaHMSIMHM, YMEHUSMHU, HaBbIKaMu. Ho moxa3piBaeT HeriyOokue
3HaHMS, TPU OTBETE HE [OIMyCKaeT TIpyObIX OLIMOOK WM
MIPOTUBOPEUNH, OAHAKO B POPMYIHPOBAHUU OTBETA OTCYTCTBYET
JOJIKHAs CBSI3b MEXK/Y aHAJIM30M, apr'yMEeHTalllel U BhIBOJaMHU,
B pEUIeHUM 3a7ad MOTYT COJep)KaTbcs rpyoble ommoOku. s
MOJIy4€HHUsl TPAaBUIBHOTO OTBETa TPEOYIOTCS YTOYHSIOIINE
BOIIPOCHI.

Y 10BIETBOPUTEIBHO

He Brmmomnens! 00s13aTeILHLBIE yYcioBudA MOATrOTOBKH
CTY/IeHTA K MPOMeKYTOUYHOI aTTecTAlMu, IPEIyCMOTPEHHBIE
nporpammoit aucuuiuimebl, WJIM  cTyneHT aeMoHCTpupyeT
HEMOJIHOE  COOTBETCTBME  3HAHWUM, YMEHHMH,  HAaBBIKOB
HeynoBneTrBoputenbHo OPUBEICHHBIM B  TabMUIaX [OKa3aTensiM, JOIMYyCKaroTCs
3HAYUTENIbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBUE 3HAHHIA,
YMEHHH, HaBBIKOB MO POy MOKa3aTelel, CTYJCHT HCIbIThIBAET
3HAUUTENbHbIC 3aTPYIHEHUS! MPU OMEPUPOBAHUU 3HAHUSMU U
YMEHUSIMH.

@DoH/IbI OLIEHOYHBIX CPEACTB MPeACTABJEHbI B PUJIOKEHUH 2 K padoueil mporpamMmme.

7. YueOHOo-MeToaAu4YecKoe 1 MH(POPMALIMOHHOE o0ecTievYeHHue TUCIIHITHHBI
a) OCHOBHAf JIUTEpaTypa:

1. 3anusnsk, B. E. BBenenue B marematuueckoe MoJienupoBaHue: yueOHoe rmocobue st By30B / B. E.
Banu3nsk, O. A. 3010T0B. — Mocksa : M3natenbctBo FOpaiit, 2020. — 133 ¢. — (Bsiciiee o6pa3zoBanue).
— ISBN 978-5-534-12249-7.

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

2. boprosekuii, I'. A. ®dusnueckue OCHOBbI MAaTeMaTHUECKOTO MOJICNIMPOBAHMS : Y4EOHMK U
npaktukym juist By3oB / I'. A. bopnosckuii, A. C. Konapatses, A. Hoynepu. — 2-e u3A., UCHp. U JIOM. —
Mocksa: U3natensctBo FOpaiit, 2023. — 319 ¢. — (Bbiciiee o6paszoBanue). — ISBN 978-5-534-05365-
4.

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

0) AOMOJIHUTEJIbHASA JINTepaTypa:
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1. Jlo6anos, A. 1. Martemarndeckoe MOAETHMPOBAHNE HEIMHEHHBIX MPOIIECCOB : YIEOHHK ISl BY30B / A.
N. Jlo6anos, U. b. IlerpoB. — MockBa : HzmarensctBo IOpaiit, 2020. — 255 c¢. — (Bsicmee
obpazosanue). — ISBN 978-5-9916-8897-0.

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

B) JICKTPOHHLIE oﬁpasonaTe.Hbele pPecypcChl

OneKTpOHHBIN Kypc «HUCIEHHbIE METOIbI»

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

8. MaTepuajibHO-TeXHUYECKOE o0ecniedeHne T CHUTIITUHbI

Aymautopus Ui TEKIMOHHBIX U MPAKTUYECKUX 3aHIATHI oOmiero Gouma, cToibl yueOHbIE CO CKaMbIMH,
aynuTopHas gocka. Pabouee mecto mpemnojiaBaTesns: CToJ, CTYII.

9. Meroauueckne peKOMEHJALMHU VISl CAMOCTOATEIbHOI pad0Thl CTYACHTOB

Pazyen MmaTemMaTHKH, MOCBAIICHHBI MaTEMaTHYECKOMY MOJICIIMPOBAHHIO (DU3HUECKUX IPOIIECCOB
pPa3IMYHON TPUPOJBI, OYEBHUIHO, SBISETCS UYPE3BBIUAHHO BAXKHBIM JUIS IOATOTOBKH OyIyIIUX
CHEIMATMCTOB M BKIIFOYAET B ce0sl HCKITIOYUTEIHLHO MHOTO THUIIOB MOJICTICH M METOJIOB MX aHaim3a. M3-3a
OTPAaHWYEHHOCTH 00bEeMa Kypca M C YI€TOM TOTO, YTO MHOTHE MOJICITH, PACUYCTHBIC CXEMbI U METOJIbI UX
MPOrPaMMHOM  peayi3ani  OyAyT paccMaTpuBaThCs B CICHHAILHBIX JTUCIHWIUIMHAX, B JaHHOM
0011e00pa3oBaTEIILHOM Kypce MpeayCMaTpUBaCTCs 00CyXIeHHE HEKOTOpBIX  Haubosee
pacrpocTpaHEeHHBIX KIACCHYECKHX 3a7ad NPUKIAJHON MaTeMaTHKH W MEXaHUKH, MOJCIHPYEMBIX, B
OCHOBHOM, OOBIKHOBEHHBIMH TU(DPepeHIINaTbHBIMUA YPAaBHCHUSIMU M TUHEHHBIMEU TU(GEpeHITHATHHBIMU
YpaBHEHHSIMH B YAaCTHBIX MPOM3BOJHBIX (M3y4CHHWE TAKMX YPaBHEHUI BTOPOTO IMOPSIKA COCTABISET
MpeAMET MaTEMaTHYECKON (DU3UKH).

[Tpu n3ydeHnn ypaBHEHUH MaTeMaTHYeCKO (PU3UKH CIIEIIyEeT, MPEKIC BCETo, 00paTUTh BHUMAHUE
Ha KJIacCHU(HKAIMIO ypaBHEHHUH. Bcé MHOrOOOpasue ypaBHEHHI MaTeMaTHu4ecKOd (U3UKU MOXKET OBITh
pa3zieseHo Ha TpU Kiacca. YpaBHEHHs KaKIOTO Kiacca o0JagaroT OOIMMH CBOWMCTBaMH pelieHuil. B
Ka)XJIOM M3 ITHUX KJIACCOB €CTh MPOCTEHIee ypaBHEHHE, HAa3bIBAEMOE KaHOHuueckum. [IpuHaIIe)KHOCTD
YpaBHEHHSI K TOMY WJIA MHOMY KJacCy OIPENENSIeTCS COOTHOIICHUEM MEXKAY KOA(PPHUIMEHTaAMH NpPU
CTapIIUX MPOU3BOIHBIX.

Oco00e BHUMaHUE HA/I0 00PATUTH HA NMOCTAHOBKHU HAYAJILHO-KPaeBbIX 32124 /IJI51 YPABHEHUIl
TUNEePOOIMYECKOro, Mapadoandeckoro THIOB H KPaeBbIX 3a/1a4 s YPABHEHHIH 3JLINNTHYECKOTO
THIIA.

JIroboe muddepeHnuanbHoe ypaBHEHHE MaTeMaTuyeckoil (u3mku umeer OecUUCIIEHHOE
MHOJKECTBO perieHui. /s nojqy4eHrs: eAMHCTBEHHOTO PEIICHUsST HEOOX0IMMO 3a]aHNe JIOTIOTHUTEILHBIX
YCJIOBHI, KOTOPBIC TIO3BOJISIFOT OJIHO3HAYHO OINUCATh KOHKPETHBIN (u3rueckuii mporecc. KomndyecTBo u
BHJ] 9THX YCJIOBHI 3aBUCAT OT XapaKTepa U MOpsaKa MPOU3BOJHBIX, BXOJSIIUX B YpaBHEHUE, OT (OPMBI
o0macTu, B KOTOPOU HIIETCS PellIeHUE ypaBHEHUS, OT XapaKTepa B3auMOICHCTBUS pacCMaTPpUBAEMOT0 Tela
(unu mporiecca B BBIJICIEHHOM Telle) ¢ OKpyXKarolel cpemoil. B olmieM criydae MOTOTHUTEIbHBIMU
YCIOBUSIMU MOTYT OBITh HAUAIbHbIE U PDAHUYUHBIE YCTIOBUSL.

HavanpHble ycIOBHUS OMUCBHIBAIOT COCTOSIHME OOBEKTa B HaudaldbHBIE MOMEHT BpeMeHHu. Jlns
ypaBHEHUs TUTIEpOOIMYECKOTO THIIA CTABSITCS IBa HAYAIbHBIX YCIOBHSI COOTBETCTBEHHO BTOPOMY HOPSIKY
MPOM3BOJIHOM TIO BpPEMEHH, BXOJsIIel B ypaBHeHHe. OHHM XapakTepU3yIOT BEIHUYMHBI OTKIOHEHUN H
CKOPOCTEH Touek 00beKTa (CTPYHBI, CTEp)KHSI U JIp.) B HA4YalbHBII MOMEHT BpeMeHHu. /[ ypaBHEeHUs
apaboJIMYECKOTO TUTIA CTABUTCS OJTHO Ha4allbHOE YCIIOBUE, UTO COOTBETCTBYET MEPBOMY MOPSIKY MTPOU3-
BOJIHO# 10 BpeMeHH (eciu nckomasi (yHKIHUs B YPaBHEHUH TEIIONpPOBoaHOCTH U(X,t) — Temmeparypa B
MIPOU3BOJILHOM CEUYEHHH CTEp)KHS B JIO00OW MOMEHT BpeMeHHW [, TO HadalbHBIM YCIOBUEM 3amaércs
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pacmpeeneHie TeMIepaTyphbl o JJIMHE CTePKHs B HaYallbHbI MOMEHT Bpemenu t = 0).

I'pannyHbIe yCIOBHS JUIsl BOJHOBOIO YpaBHEHHUs (€C/IM OHO ONMCHIBAET, HAIIPUMED, MONEPEUHbIE
KoiebaHus CTPYHbI KOHEYHBIX Pa3MEpPOB) XapaKTEPH3YIOT IMOBEAEHHE KOHIIOB CTPYHBI B Ipolecce
KoJIe0aHUH U 3aBHUCAT OT XapaKTepa UX 3aKpeIICHusI.

JUia  ypaBHEHMsI TEIUIONIPOBOJHOCTH CTEP)KHSI TPAHUYHBIE YCIOBHMS HMMEKT CYHIECTBEHHO
Pa3IMyYHbIN BUJ B 3aBUCUMOCTH OT XapaKTepa TEII00OMeHa KOHIIOB CTEPKHS C OKpY’Karollel cpeon.

JUig ypaBHEHMS AJIIMOTHUYECKOrO THIA, KaK W JUId ypaBHEHHs MapaboIMYecKoro THIA, TaKkKe
pa3nauyaroT pa3Hble KpaeBble 33/1a4 B 3aBUCUMOCTH OT YCJIOBUI Ha KOHTYpE paccMaTpuBaeMoi 001acTy.

Iloomomy  nocmamoska — 3a0ayu  MamemMamuyeckou — Qusuku  @KuoYaem  3a0aHue
ougghepenyuanrbno2o ypasHenus 6 4ACMHBIX NPOU3BOOHLIX, ONUCHIBAIOWE20 UCCAedyeMblll npoyecc, a
makdice 6 oOwemM cayudae 2pAHUYHbLIX U HAYANbHBIX YCIO08UL, NO36ONANOWUX NOIYUUML €OUHCHBEHHOE
peuierue.

Ecnu 3a0aua mamemamuueckoi ¢usuxu nocmaenena KOppeKmHo, mo e€ peuleHue cyujecmeyem,
€OUHCMBEHHO U YCIMOUYUBO K MATbIM USMEHEHUAM UCXOOHBIX OAHHBIX.

TpebGoBaHue HenmpepbpIBHON 3aBUCHMOCTH PELLIEHUSI OT UCXOJHBIX JaHHBIX 00YCIOBJIEHO TEM, YTO
(bu3nueckue JaHHbIe, XapaKTepU3yIoIllie HauaJbHOE COCTOSHUE CUCTEMBI, ONPENEISIIOTCS, KaK IpaBUIIo,
AKCIEPUMEHTAJIbHO, U BCETJa C HEKOTOPOU MOrpemHocThio. [103TOMy HE0OX0/1MMa yBEPEHHOCTh B TOM,
YTO MaJias IOrPEUIHOCTh B UCXOIHBIX TJAHHBIX OyJ€T MPUBOAUTS JIUIIb K MaJIOH MOTPEIIHOCTH B PEILICHUH,
TO €CTh pEeIlIeHUe 3aJ]aul He JIOJDKHO CYIIECTBEHHO 3aBUCETh OT MOTPEIIHOCTEN U3MEPEHUH.

[Ipu moAroToBKe K 3aHATHAM CTYJIEHT JOJKEH N3YUUTh TEOPETUUYECKUI MaTepHall 1o TeMe 3aHITH
(Mcmonb30BaTh KOHCIEKT JIEKUUH, U3yYUTh OCHOBHYIO JHMTEpATypy, O3HAKOMHUTHCS C JOMOJHUTEIbHOU
JUTEPaTypoil, MpU HEOOXOJAUMOCTH TOTOJHHUTH KOHCIIEKT, Jejiasi B HEM COOTBETCTBYIOIIME 3aliCH U3
JUTEPaTypHBIX MCTOYHUKOB). B ciydae 3aTpyaHeHMId, BO3SHHKAIOUIMX NPU OCBOCHMU TEOPETUYECKOTO
MaTepuana, CTyIEHTY cllefyeT oOpamiarbcsi 3a KOHCYJIbTallMed K mpernojaBarento. lIpeaBapuTenbHO
HE00X0AMMO XOPOIIO MPOIyMaTh BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSI.

10. MeToanueckue peKOMeHAAIUM IS MPenoaaBaTes

[Ipexne Bcero, cieayeT oOpaTuTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3ydaeMbli
UMU MaTepuai SBIsieTCS JUIsl HUX HOBBIM, HE M3YYaBIIMMCS HU B IporpamMme CpelHeil IIKOJbI, HU B
KJIACCMYECKUX pa3zieiaX BhICIIeH MaTeMaTHKHU Ha epBoM Kypce. OIHaKO OH BIIOJIHE MOXKET OBbITh YCIIEIIIHO
W3YY€H, €CITU CTYICHTbl OyAyT MOCelaTh 3aHSATHS, CBOEBPEMEHHO BBINOJHATH JOMAIIHUE 33/JaHUsl U
M0JIb30BaThCs (IIpU HEOOXOMMOCTH) CHUCTEMOM TUIAHOBBIX KOHCY/IbTALUNA B TEYCHHE KaXKJOTO CEMECTpa.

Bomenmue B kype psaast @ypbe v ypaBHEHHSI MaTeMaTUYECKO (PU3UKH MTPAKTHUYECKU UIMEIOT OUYEHb
IIMPOKOE PacHpOCTpaHEHUE JISl PeUIeHUs Pa3HOTO pPOJa €CTeCTBEHHOHAyuyHBIX 3agad. VX ocBoeHue
MTOMOYKET CTY/ICHTaM YCIEIIHO IPUMEHSTh HAKOIIJICHHbIE 3HAHUS B PO (ECCHOHATBHON AESITETbHOCTH.

Heob6xomumo ¢ caMmoro Hayasna 3aHsITHI peKOMEHI0BAaTh CTYIEHTaM OCHOBHYIO U IOTIOJHUTEIBbHYIO
JTUTEPaTypy, a B KOHIIE CEMeCTpa JIaTh CIIMCOK BOMPOCOB TS MOATOTOBKH K 3K3aMEHY .

Ha nepBom 3aHATHYN MO JUCHMITINHE 0053aTEIbHO TPOUH(POPMUPOBATEH CTYACHTOB O BHJIE U
(dhopmMe mPOMEKYTOUHOI aTTecTallly 10 AUCHUIUIMHE, CPOKaX &e MPOBEICHHS, YCIOBHIX AOIMyCKa K
MIPOMEXYTOYHOM aTTeCTalluu, IPUMEHSIEMBIX BHIaX MPOMEKYTOYHOTO KOHTPOJIS.

Coo0OpaxkeHnss M pEeKOMEHJALlMH, MpHUBEACHHbIE B M. 9 paboueil mporpamMmbl JUis CTYIEHTOB,
JOJKHBI OBITH 4YeTKO c(OpMyIHpoBaHBl M UW3IOKEHBI HMEHHO IMpernojaBaTelieM Ha JEKIUsX,
MPAKTUYECKUX 3aHATUSAX U KOHCYIbTAIIHIX.

W3noxxeHne TEOpETMYECKOro MaTepuanga JIOJDKHO — CONPOBOXKIATHCS — MIUTFOCTPATUBHBIMU
MpUMepaMHu, TIIATeTFHO OTOOPAHHBIMU MIPEnogaBaTeeM TaK, YTOObl TEXHHUECKHE TPYTHOCTH U BBIKJIATKU
MIpU PELIEHUHU 33Ja4d HE OTBJIEKAIM OT IJIABHOTO: OCMBICIEHUS UJEH U CYTH NMPUMEHSEMBIX METOJOB.
Cnenyer Bcerja yka3blBaTb INPUMEPHl MPAKTHUYECKOTO IPUMEHEHHSI PACCMOTPEHHBIX Ha 3aHATHUAX
ypaBHEHUH U GopMyI.
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[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHW30BaHbI MPETOAAaBATEIEM TaKUM 00pa3oM, YTOObI
OCTaBAJIOCh BpEMsl Ha MEPHOANYECKOE BBIIIOJHEHNE CTYACHTAMH HEOOJBIION CaMOCTOATENBHOM paboThI B
ayIUTOPHUU IS IPOBEPKHU YCBOCHMSI U3JI0KEHHOIO MaTepuana.

[IpenonaBatenb, BeaylUMH NPAKTUUYECKUE 3aHATHS, JOJDKEH COIVIaCOBbIBaTH Yy4eOHO —
TEMaTUYECKUI TUIaH 3aHATHH C IEKTOPOM, HCIIOJIB30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

[IpemomaBatento cnemyer T0OMBATHCS CHUCTEMATHYECKOW HENPEPBIBHOW pabOTHl CTYJCHTOB B
TEYEHHE CEMECTPa, HEOOXOUMO BBISBIIATh CHIIBHBIX CTYACHTOB U IPHUBIIEKATh UX K HaAy4HOU paloTe, K
YYaCTHIO B PAa3HOTO poOJa OJMMIIMAAAaX W CTYACHYECKUX HAyYHO-TEXHHYECKHX KOH(EpeHUUsX, |
KOHKYpCax.

CTyzneHT JOJDKEH OlyllaThb 3auHTEPECOBAHHOCTh INPENOJABaTENsl B JIOCTHKEHUM KOHEYHOIO
pe3yibTara: B MPUOOPETEHWH OOYYalOMIMMUCS TPOYHBIX 3HAHWW, YMEHUH W BIIAJICHUS HAKOIUIEHHOU
nHpopmanuen 1 pereHus 3ai1ad B 1po(ecCUOHaIbHON JeSITEIbHOCTH.
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CTpyKkTypa H coaep:kaHHe TUCHUILINHBI
«JIeMeHTBhI MaTeMATHYeCKOr0 MOAeTUPOBAHUS GU3NYECKUX IIPOLECCOB)»
Hamnpasnenne noarotoBku

15.03.03 «IIpukjiagHass MeXaHUKA»

[Ipodus
«IIporpammupoBaHue U NN(PPOBbIE TEXHOJIOTMN B JUHAMHUKE U MPOYHOCTH»
®opma o0ydeHust
Ounas
Buasbl yue6Hoii padoThl, DopmbI
o o S | BKIIOYAN caMOCTOATENbLHYIO Buabl camocTosiTe IbHOM padoThI
§ 5 5 paboTy CTYIEeHTOB, CryaenroB arrecra
Pazzen = 3 = H TPYA0EMKOCTb B 4acax tn
S| ES CP | KC
n/n > M|\ mC| s | |y | KP. | KIL | PP | Pegepar | Kip | D | 3
YeTBepThIil CEMECTP
BBenenne. Ilomatnme MaTeMaTHUYeCKOU
11 Mozenn ux kimaccudukanus OCHOBHBIC 4 1 2 5 5
TIPUHIIUIIBI MaTeMaTH4eCKOTO
MOJEITUPOBAHUS
[Ipumenenne  Teopur  OOBIKHOBEHHBIX
g depeHnnanbHbIX YpaBHEHUN K 3a/1a4aM
KOoJIeOAaHUH W yYCTOWYMBOCTH  YIPYTUX 5 +
1.2 | cuctem. Pemenue ypaBHeHuit cBOOOIHBIX U 4 2 2
BBIHYXJICHHBIX KOJIEOaHUI OJHOMACCOBBIX
CUCTEM C Y4ETOM JIeMII(hUPOBAHHUSL.
Bergaua PI'P Nel
YTouHEeHHbBIE JIByMEpHbBIE MOJETH 5
1.3 | momepeuHbIXx  KoJeOaHMI cTepkHel. | 4 3 2 2
CnasuroBast MoJelib TUMOIIIEHKO
14 [Tpumepsr 3aj1a4 Ha COOCTBEHHBIE 3HAUCHUS 4 4 2 6
13 TEXHUYECKON MEXaHUKHU.
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1.5

IIpuMeHeHue IMHENHbBIX
middepeHnanbHbIX ypaBHEHUH B
YaCTHBIX TPOU3BOIHBIX JIJIS
MOJICTTMPOBAHUS PA3IMYHBIX (PU3HUECKIX
npoueccoB. [TocTaHOBKM HavanbHO —
KpaeBbIX M KPaeBbIX 3a/1a4
MaTeMaTH4eCKOU (PU3HUKH.

Beigaua PI'P Ne2

1.6

Meron pa3neneHus NEpEMEHHBIX JUIS
ypaBHEHUN TUTIEPOOTUIECKOTO THTIA.
Pemenus 3a1a4 0 mpoaoIbHBIX
KOJICOAHUSX CTePIKHEU, KPYTHIbHBIX
KoJIeOaHUSX BaJIOB.

1.7

Dnekrpuyeckue koyiebanus. Tenerpaduoe
YpaBHEHHE.

1.8

Penrenus 3a1a4 TEIUIONMPOBOHOCTH U
muhdy3un a1 ypaBHEHUN
napaboIMYECKOTO THIIA.

1.9

[IpocTpaHcTBEeHHbIE 3a0a4M J1JIS
YpaBHEHUS TEIJIONPOBOAHOCTH.
PacnpocTtpanenue Temia B 0IHOPOHOM
uwmHape. Oynkuuu beccens.

1.10

[TocraHoBKa KpaeBbIX 3a4ad Ulsl YpaBHEHUS
Jlarmaca. Pemenwue 3amaum dupuxie s
HEOJHOpPOAHOro ypaBHeHus Jlammaca B
NpSIMOYrOJIbHOM  00macTh B JIBOMHBIX
TpUroHoMeTpruueckux psaax Oypee

10
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CamocrositeibHast  padora Ne2 (B
AyJAUTOPUH)

1.11

MaremaTnueckoe MOJCJIINPOBAHUE
HaNpsHKEHHO - ne(pOPMUPOBAHHOTO
COCTOSIHMS, YCTOMYMBOCTH W KoJieOaHUM
TUNOBBIX  JJIEMEHTOB  TOHKOCTEHHBIX
KOHCTPYKIIUH  (CTEp)KHEH, TUIACTUH W
000J1049€K).

11

1.12

DOneMeHTbl NPUKIAIHON TEOpUHM U3ruoa
IUIaCTUH. burapmoHuueckoe ypaBHEHHE.
Pemenne HaBbe 3amaun 00 wu3ruoe
[IAPHUPHO OMEPTOM MIIACTHHBI B JIBOMHBIX
TPUTOHOMETPHUYECKUX psAaax

12

1.13

['eomeTpruueckn HeMMHEWHAsI TEOPUS
IJJACTUH - ypaBHeHus Pemis — Kapmana.

13

1.14

[TpumMeHeHwe MPSIMBIX BapUAITHOHHBIX
MeToi0B (Putma, byonoBa — ["anepkuna) x
PEIICHHIO 3a/1a4 MEXaHUKH.

14

1.15

Ilonsatue o METOJJ€ KOHCUYHBIX 3JICMECHTOB
KaK BaApHMallMOHHO — PA3HOCTHOM MCTO/IC.

15

1.16

Pa3znoctHbIC METO/IbI peleHus
g depeHnaibHbIX ypaBHEHUHN B YaCTHBIX
MIPOU3BOIHBIX

16

1.17

HCKOTOpHe 3aJa4u MAaTEMAaTHYICCKOI'O
MOACIINPOBAHUA TCXHOJIOTHYCCKUX
IIpoueccCoB

17

1.18

0O0630pHOE MPAKTUYECKOE 3aHITHE

SN

18

KOHTpOJIBHOC TCCTUPOBAHUC

S

18

(DOpM(l ammecmauuu

19-21

Bcero yacoB nmo aucuunJInHe
B YeTBEPTOM ceMecTpe

18

36

90

PI'P

cam.
pao.
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MMHUCTEPCTBO OBPA3OBAHMS M HAYKM POCCUICKOM OEJIEPALIUN
OENEPAJIbHOE 'OCYAJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE VUPEXXKIEHWE BbICIIEI'O OBPA3OBAHIMA

«MOCKOBCKHUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hamnpasnenne noarotoBku
15.03.03 «[TPUKJIJAHASA MEXAHUKA»
[Ipoduns
«IIporpammMupoBaHue U HM(pPoBbIEe TEXHOJIOTMH B INHAMHUKE U IIPOYHOCTH»
KBanuduxanus (creneHs) BHITYCKHUKA
bakanasp
®opma o0ydeHust
Ounas

OOH/I OUEHOYHbLIX CPEACTB 11O JUCHHUIIJIMHE

«JIeMeHTbl MATEMATHYECKOI'0 MOACJINPOBAHUA (1)I/I3I/IquKI/IX nmpomeccoB»

Cocras: 1. [laciopT ¢oHIa OLIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEACTB:
- DK3aMeHaAllUOHHbIEe OMJIeThI

- KoMIuieKkThI 3a1aHNil VIS KOHTPOJILHBIX padoT
- KommiekT Bonpocos

- KommiekT 3aganuii 1Jisl BHINOJIHEHUS
pacueTHo-TpaduyecKux padbor

CocTaBurTen:

K.T.H., 1o, H.JI. Ocumon

MockBa, 2024ron
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MOKA3ATEJb YPOBHA COOPMUPOBAHHOCTHU KOMIETEHIUIA

Tabnuua 1

«JJIeMEeHThl MATEMATHYECKOT 0 MOACTUPOBAHUSA (1)1/[31/[‘{CCKI/IX mpoueccoB»

®I'OC BO 15.03.03 «[IpukaagHasi MeXaHUKa»
[Tpo¢uns «IIporpaMmmupoBanue U NM(PPOBbIE TEXHOJIOTHH B JUHAMHMKE M POYHOCTH»

B mporiecce ocBoeHMs JaHHOH TUCIUTUIMHEI CTYACHT (QOPMHUPYET M JEMOHCTPHUPYET CIICTYIOIINE
001IeKyIbTYPHBIE, 001IenpodeccHOHATbHBIE H TPO(ecCHOHATbHbIe KOMIETeHIHH !

3a1a4

caMopcain3alru 4€JI0BCKa B

o0nacTH  MaTEeMaTHKH U
TEXHUYCCKUX HAYK

yMeTh:

® a0CTPaKTHO MBICIIUTD,
0000111aTh,
CHUCTEMAaTHU3UPOBATH u
aHAIM3UPOBATH
HOJIYYCHH YO HH()OPMAITUIO

BJIAJIETh:

® Ha OCHOBE OCBOEHHUS
OCHOBHBIX MOJIOKEHUH,
3aKOHOB u METOIOB
MaTeMaTUKU BJIAJIETH
CIIOCOOHOCTBIO K

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CreneHu ypoBHeil 0CBOeHHA
¢dopmMupoBaHUs | OLIEHOYHOI'0 | KOMIETEHIH
KOMIIeTeHI M cpeacrpa**
HNHJIEKC | @OPMYJIMPOBKA
YK-1 CrocoOeH OCymecTBIATh | 3HATh: JICKIIHS, YO Ba3oBblii ypoBeHb
MTONCK, KPUTHYECKUI ® aKTyaJbHbIE npobiiemsl | camocrosrensHas | PI'P -BJIaJIeE€T HaBBIKAMH pabOTHI C
aHaJIn3 U CUHTE3 COBPEMEHHOI'0O HAy4YHOTO U pabora, OCHOBHBIMH IIOHATUSIMHA U
uH(OpMaIMH, TPUMEHATh TEXHUYECKOTO pa3BuTus, | CCMMHApPCKUE METOJIaMH B paMKax
CUCTEMHBIN ITOAXO] UIS ¢dbunocodckue poOJIeMBbl | 3aHATHUS JQUACHUIIIIUHBI;
peuieHus MOCTaBJICHHBIX caMOpa3BUTHUA u - OCO3HAET HEOOXOAUMOCTh

MIOBBINICHUS KBATN(DUKAITUN H
CaMOCTOSTEIBHO OBJIAICBATh
3HAaHUSAMH B 00JIaCTH
npoheCcCuOHAIBHOM
JEeSITEITbHOCTH.

IHoBbIlIEHHBIH YPOBEHD
-BJIaJICET METOJaMHU u
NPUHIUIAMA npuoOpereHus,
UCITIOJIb30BaHUSI M OOHOBJICHUS
Oonee rIIyOOKUX
MaTeMaTUYEeCKUX 3HAHUMH;
-BJIaJICET PA3IMYHBIMHU CIIOCOOAMH
cbopa, 00pabOTKH U TPUMEHEHUS
MaTeMaTUYeCKON WH(OpPMAIInY;
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abCTPaKTHOMY MBIIIICHHIO,

aHaJIn3Yy, CHUHTE3Y
nHbopManun
IK-1 CriocoOeH poBOIUTH 3HATh: JIEKIU, YO ba3oBblii ypoBeHb
pacuer dIEMEHTOB ® KaK pannoHanbHO | camocrosrensHas | PI'P -BJIaJICET HaBbIKaMU pabOThI C
KOHCTPYKIUH U y3710B JIA UCITI0JIb30BaTh HAKOIUIEHHbIE | paboTa, T OCHOBHEIMH IOHSATHUSIMHU U
Ha CTATUYECKYIO 3HaHus Ui 3(Q(GEKTHBHOWN | CCMHHAPCKHUC METO/IaMH B paMKax
POYHOCTH Hay4YHOU opraHusanuy | 3aHATHI JHUCHUILINHEI,
Tpyaa (CaMOCTOSITEIIBHOTO - 0CO3HAET HEOOXOUMOCTh
WM B COCTaBE TPYIIIBI) MOBBILICHUS KBATU(PUKALUU U
yMeTb: CaMOCTOSITEIbHO OBJIaJIEBaTh
® CaMOCTOSITEILHO WM B 3HaHUSAMHU B 00JaCTH
COCTaBe TPYIITBI po(ecCHOHATBHOM
OCYILIECTBIISITh Hay4YHYIO JeSITEIbHOCTH.
NESATENBHOCT, BbIOMpast
3¢ deKTUBHbBIE CHOCOObI IloBbIlIEHHBI YPOBEHD
pelieHus TIPUKJTATHBIX -BJIaJICET METOITaMHU u
3a/1a4, BO3HHUKAIOIIUX B XOJIE MIPUHLUIIAMHA npuoOpeTeHus,
npodecCHoHATBEHON UCIIOJIb30BaHUS U OOHOBJICHHS
JCSITCITbHOCTH Oonee TITyOOKUX
BJIAJIeTh: MaTeMaTHYeCKUX 3HAHUI;
CHOCOOHOCTBIO -BJIaZIEET PA3IMYHBIMU CIOCO0aMHU
CaMOCTOSTEILHO WM B cbopa, 00pabOTKH ¥ IPUMEHEHUS
COCTaB€ TPYIIIbI HA HAYYHOU MaTeMaTH4ecKoi HHpopmanuu;
OCHOBE OPraHU30BaTh CBOM
TPYA, WCIOJB3yd 3HAHHE
METOJIOB u Mojieseit
MaTeMaTH4eCKON (DU3UKH
I1K-2 FOTOBHOCTBbIO MPUMEHATH | 3HATH: JeKLus, PI'P Ba3oBblii ypoBeHb
(u3MKO-MaTeMaTUYECKU | METOJIbl ~ MaTeMaTH4ecKoro | camoctosarenbHas | KP -BJIaJIc€T OCHOBHBIMU MOHATUSAMU
anmapar, TEOpEeTHUYECKHe, | MOAEINPOBaHNUs, MOCTAaHOBKH | paboTa, T 1 METOJJaMU MaTeMaTUYECKOTO
pacueTHble u|u pelIeHns 3aJa4 | CEMHHApCKUe MOJEIUPOBAHUS
9KCIEPUMEHTAIIbHBIE MaTeMaTH4ecKoH (pu3uKu 3aHATHUS
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METOAbl  HCCICIOBAHUM,
METOAbl MaTeMaTHUUECKOTO

u KOMITBIOTEPHOTO
MOJICITUPOBAHUS B
nporiecce
npodeccHoHATBHO N
JeSATEIbHOCTH

yMeTh:

MPUMEHSTD HEOOXOIMMBIN
MaTeMaTHYECKUI amrapar,
METOJbl MAaTEMaTU4ECKOr0 U
KOMITBIOTEPHOTO
MOJEIIMPOBAHUS JJIs PELIEHUS
npoOjeM, BO3HUKAOIIHNX B
nporecce MpodhecCHoHATEHON
NEeSATEINBHOCTH

BJIAJ1€Th:

TCOPCTUYCCKNMH, PaCUYHCTHBIM
n OKCIICPUMCHTAJIbHBIMHA
METOAaMH JJIA pPEeIICHUA
MMPUKITAAHBIX 3aaa4 C
HUCITIOJIb30BAHHUEM METOJ0B
MaTeMaTU4dYCCKOTIO
MOJCIUPOBAHUSA

IloBbIlIEHHBIH YPOBEHD

- cBOOOIHO BJIAJIEET METOIaMU
MaTeMaTU4eCKOro
MOJICIMPOBAHUS, CITIOCOOCH UX
MIPUMEHUTH K 3a7a4amM
MOBBIIIEHHOW CJIOAKHOCTH

**. Cokpartenus ¢opM OIIEHOYHBIX CPEJICTB CM. B Tipmiiokenuu 2 x PIL.
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Hepe'{eHL OLCHOYHBIX CPEACTB 10 JUCHUIIJINHE

«JJ1IeMeHThl MATEMATHYECKOI' 0 MOAECTUPOBAHUA (l)I/I3I/I‘IGCKI/IX nmpoueccoB»

Tabnuna 1
HanmenoBanue IIpencraBienue
Ne Kparkas xapakrepucTruka OLleHOYHOTO
OLIEHOYHOTO OLIEHOYHOI'O CPEACTBA
/11 cpencTaa
CpeACTBA B ®OC
1 KontponbHas CpenctBo npoBepku ymMeHU# npumeHsaTh | Kommiekr
(camocrosiTenpHas) | MOJYYEHHbIE 3HAHUSA VIS PELIECHUs 33Ja4 | KOHTPOJBHBIX
pabota OIIPENETIEHHOTO THMA II0 TEeME WIH | 3aJaHui 110
(KP) paszaeiny BapHaHTaM
3 | Pacuerno- CpenctBo mpoBepku ymMeHHM mnpuMeHsATh | Komruiekt — 3amaHuit
rpaduueckas MIOJy4YeHHbIE  3HAHMSA 10  3apaHee | A BBIITOJIHEHU S
pabota ONIPENETICHHON METOJIMKE JUIS PELICHHs | pacyeTHO-
(PT'P) 3a/a4 WIM 33JaHuid 10 MOAYI0 WM | rpaduyeckoil paboTsl

JUCHHUIIJIIMHE B IICTIOM.

YeTHbII onpoc

CpenctBo KOHTPOJIS,, OpraHM30BaHHOE Kak
cnenuanpHas Oecela MeAarorMyecKoro
paboTHMKAa C OOydJalImMUMCS Ha TEMBI,
CBSI3aHHBIE C U3YYae€MOW NHUCIUILIIMHOMW, U

Bomnpocs! no

4 cobecemoBanue, TeMam/paszenam
paccuMTaHHOC Ha BBISICHGHHE OO0beMa
(YO) . JUCITATIITAHBI
3HAHUH oOydaromierocs 1o
OTIpeIeTICHHOMY pasziey, TeMe, mpooiieMe
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Odopmienue u onrcaHue OIleHOYHBIX CPEICTB

1. Ok3aMeHaIOHHBIE ONJIETDI

1.1. Haznauenue: Mcnomab3ytoTcs ai1s1 poBeeHus poMexxyTouHoit arrecranuu (I1A) mo

JUCHUITIIINHC " DeMEeHTHl MaTEeMaTUUECKOTO MOJCIINPOBAHUSA (1)I/I3I/I‘IGCKI/IX IpoueccoB ",

1.2. PermameHT 2K3aMeHa;: - BperI Ha IMMOAT0OTOBKY TE€3UCOB OTBETOB - 110 45 MuH.

- Cnoco6 KOHTPOJIS: YCTHBIE OTBETHI.
1.3. [lIxana oreHUBaHUA:
"OTAUYHO'"- €clii CTyJIEHT TIyOOKO M MPOYHO OCBOWJI BECh MaTepuan MporpaMMbl OOy4eHHs,
MCYEPIBIBAIOIIE, TTOCIIEI0BATEILHO, TPAMOTHO U JIOTUYECKH CTPOWHO €0 U3JIaraet, He 3aTPYAHIeTCs
C OTBETOM MpH HM3MEHEHHH 3aJlaHusi, CBOOOJHO CIpaBIsIeTCS C 3aJadaMd M MPAKTUYECKUMU
3aJJaHUSIMU, TIPABUIILHO 000CHOBBIBAET MPUHSATHIC PEIICHUS.



"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET IMPOTrPaMMHBIA MaTepuas, FPaMOTHO U IO CYLIECTBY €ro
M3JIaraeT, He JOMyCKaeT CYIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC, BIIa/IeET HEOOXOAUMBIMU
YMEHUSIMH 1 HaBBIKAMU TPU BBHITIOJTHEHNUH MPAKTHYECKUX 3adaHUH.
"Y10BJIETBOPHUTEJIBLHO' - €CIIM CTYIEHT OCBOMJI TOJIBKO OCHOBHOW MaTepuaj IporpaMMmbl, HO HE
3HAeT OTHENBHBIX TEM, JOIYCKaeT HETOYHOCTH, HEJIOCTaTOYHO MpaBHIIbHBIE (POPMYIHPOBKH,
HapyIIaeT MOCIeI0BATEIBHOCTD H3JIOKEHUS TPOTPAMMHOTO MaTepHajia U UCIIBITHIBACT 3aTPYIHEHHS
B BBITIOJIHEHUH MTPAKTUYCCKUX 3aIaHUH.
"Hey10BJ1eTBOPHUTEJIBHO'" - €CIM CTYJEHT HE 3HAe€T 3HAUYUTEIbHOM 4YacTH MpOTPaMMHOIO
MaTepHala, J0MyCKaeT CephE3HBIC OMIUOKH, C OOJIBIIMMU 3aTPYAHEHUSMHE BBITTOJIHSACT IPAKTUIECKUE
3aJJaHuUS.

Kaxoe 3amanne sK3aMeHAIMOHHOTO OMIIeTa OIICHUBAETCs OTeNbHO. O0IIeH OIeHKON
SBIISIETCS CPEeTHEE 3HAYCHUE, OKPYTIEHHOE JIO LIEJIOTO 3HAYCHHS.
a. KoMruiekTsl sKk3aMeHaIMOHHBIX OMJIETOB BKJIIOYAET TI0 KaKJIoMYy pasfeny 25-30 6uieTroB
(XpaHsTCs B LIGHTPE MAaTEMaTUYECKOTO 00pa30BaHUs).

TunoBble BapuaHTbI OMJIETOB npuJjiararoTcs.

OBPA3IlbI BUJIETOB

MHHUCTEPCTBO OBPA3OBAHUS U HAVKH POCCUNCKON OEJIEPALIN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICHIEI'O OBPA30OBAHUA
«MOCKOBCKHWM IMOJUTEXHAYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 OJINTEX)

@aKkynbTEeT TPAHCIIOPTHBIMH,
kadenpa «/luHaMuKa, MPOYHOCTH MALTUH U COMPOTUBIIEHUE MAaTEPUATIOB)»
JucuumnuHa « 9JeMeHTbl MaTeMaTUYECKOTO MOJETMPOBAHUS (PU3HUUECKUX ITPOIIECCOBY»

Kypc 2, cemectp 4
BUJIET Ne 1

1. ®ynaameHTanbHBIC pellleHUs ypaBHeHHs Jlamiaca B mpocTpaHCTBE M Ha MIOCKOCTHU. Pemienue
3anaun [upuxie misa ypaBHenus Jlamnaca B ciydae cepuyeckoil CHMMETPHH.
2. ITlonstie 0 MeTOZ€ KOHEYHBIX FJIEMEHTOB KaK BapUAIMOHHO — PA3HOCTHOM METOJIE.

u o
3. Pemmth HavanbHO - KpaeByrw 3amauy — =9—,
ot OX
u(0.t)=0; u(5,t)=15; u(x,0)=3.
YTBepkICHO Ha 3aceaHuU Kadeaphl « __ » 20 1., mpotokonm Ne
3aBeaytomiuii kadeapoit [CxBopiioB A.A./

KoMmieKkThI TECTOBBIX 32JaHUI U KOHTPOJIBbHBIX padot (KP,T)
(151 ouenku komnerenuuii IMK-2 TTK-3)
IO JUCHUIIIIMHE

«DJIEMEHTHI MATEMATHYECKOT'O MOJACIINPOBAHUSA d)I/ISI/ILICCKI/IX IIPOLIECCOB»
(HaMMeHOBaHHE TN CIIUTIIMHBI)

BAPUAHT Nl
3AJIAHUE 1
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K kakomy THIy oTHOCUTCA JuHEHOE nudepeHIaIbHoe ypaBHEHHE B YaCTHBIX MPOU3BOIHBIX
BTOPOT'O NOpPSIKA
o°u o _d%u ou  _éu
6 2+8 +8 2+—+2—+3u:0?
ox2 oxoy oy ox oy

| OtBer |

3AJIAHUE 2
o%u . 40U

Vpasuenne —— =10"—, (U(X,t) [m]; 0<x<I, t=>0) onucrmaer mamsie cBoGomibie
ot OX

nonepeuHsle Konebanus cTpyHbl. KOHIIBI CTPYHBI 3aKpeIieHbl HEeMoBUKHO. HaliuTe 0CHOBHYIO
vactory @ [1/cex] cobersennrix kone6anuii crpynsl, ecu aymmna crpynst | =50 .

| OtBer | |
3AJIAHMUE 3
Haiimute  kod>dduimeHT  TemmepaTryporpoBOIHOCTH a’ [Jl/l2 [cex] B  ypaBHeHum
TEIUIONPOBOJHOCTHU CTEPIKHS

ou o°u

—=a’—, (0<x<l, t20),

ot OX

ecmu  kodpdunuent Ternonposonnocty Marepuana K =50 oic/(m - 2pao- cex), ynenvnas
temmoemkocts  C =500 [forc/(ke - 2pad), ynenbHas — NIOTHOCTH — MaTepuana — CTEpKHS

p=7000 xz/ m .

| OtBer ‘ ‘
3AJIAHME 4
O6iee perreHne HauaabHO — KPAaeBOM 3a/1a4H JIJIsl OTHOPOTHOTO YPaBHEHUS TUIIEPOOTNYECKOTO THIIA
o%u o%u
—Zzaz—z, (OSXSI, tZO)
ot OX

u(0,t)=0, u(l,t)=0, u(x,0) = f(x), %:(p(x)

umeer Bug  U(X,t) = i(An cosnT7Zat + B, sin nTﬂatjsin ?
n=1

rac An n Bn - IIPOU3BOJIBHBIC ITIOCTOAHHBIC:

| |
A =211 0sin Pdx, B, =2 [p()sin "Pdx
o | nzao |

3anumuTe pemrenne 3agaun npu a=4, 1=2, f(x)=1, ¢@(x)=0.
| OtBer | |
3AJIAHHUE 5

o°u o%u

JlaHO HEOJTHOPOJHOE BOJIHOBOE YPABHEHHUE e = 16? + f(X,t) mpu OTHOPOAHBIX TPAHUYHBIX U
X

HavYaJIbHbIX YCJIOBUAX

u(0,t) =u(8,t) =0, u(x,O):M=

HaiinguTe (c TOYHOCTBIO 10 MHOXKUTENS) COOCTBEHHBIE (DYHKIIUH 33a4H.
| Otger | |

0.
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3AJIAHHUE 6

Oo1iee perieHre HAYaIbHO — KPaeBOM 3a/1a41 JJIs1 OJJHOPOJAHOTO YpaBHEHHUS TapaboIMYecKoro Tuma

2
";_‘::aZ%‘j, O0<x<l, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
e —(%)zt . Nzax
UMEeT BUJ u(x,t)=>Ae '’ sin - e A, - npousBONBHAS ~IIOCTOSIHHAs
n=1

|
A= Izj f (x)sin ?dx. Banummte pemenue 3anauu npy a=11=1 f(x) =1.
0

| OtBer |
3AJAHME 7
I[aHO OJHOPOJHOC YPAaBHCHHUE TCIIJIOITPOBOAHOCTU CTCPIKHA
2
u u
NM_a29Y (0<x<1 t20).
ot OX

Ha xoHmax crepkHs 3aJaHbl I[IOCTOSIHHBIE W  DPA3JIMYHBIE HEHYJEBbIE TeMIIEpaTypbl
u(0,t) =15, u(lt) =25, nauansnoe ycnosue: U(X,0) = 20X +5.

[on6epure HoByto pynkmuto V(X,1), ceasannyio ¢ uckomoit pynximeit U(X,t) Tak, uro6sr ps
He€ TpaHUYHbIE YCIOBUS CTAJM OJHOPOJIHBIMU. Kakoi Bu MPUMET MPH 3TOM HavyallbHOE YCIOBUE

v(x,0) ?

| OtBer | |
3AJIAHUE 8
o’u  ou
O6mee pemenue 3anayuu Jupuxie s ypaBHeHnus Jlammaca Pl +§ =0 B
X

npamoyrossHoit o6macty D:0<x<a, 0<y<Db, npu onHOopoaHBIX IpaHUYHBIX yCIOBHAX Ha
BepTuKanbhbIX croponax obmactu U(0,y) =0, u(a,y)=0

A U,(x)
A
0 uyp 9 X
-1
umeet Bug - U(X,y) = i{ansh nz(b-y) +b,sh nﬂy}sin nnx(sh nﬂbj ,
n=1 a a a a
me o, =2u,00sn "ax, b =2fu,()sin .
ao a ao a

Haiiyiure 3nauenue pynkiuu U(X, Y) B nientpe o6nactu npu =6, b=4, ecun

um:{ U,(x) =0.

X mpu 0<Xx<3,
6-X mpu 3<x<86,’

| OtBer |

Onenka «0TJIIMYHO» BhICTaBIIsIeTCA CTYAEHTY 3a 90 — 100% mpaBHIIBHBIX OTBETOB,
OILICHKA «XOPOLIO» - 3a He MeHee 75% NpaBUIbHBIX OTBETOB;

OILICHKA «yJOBJIETBOPUTEIBHO» - 3a HE MeHee 50-60% mnpaBUIbHBIX OTBETOB;
OILICHKA «HEYJOBJIETBOPUTEILHO» - 3a MeHee 50 % MpaBUIBHBIX OTBETOB.
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Kommiexkt Bonpocos (YO)
(nas1 onenku komnerennmii ITK-2, TIK-3)

1. TloHsATHe MaTeMaTHYCCKOW MOJICIH, UX KIacCU(UKALHUS U TPUMCHCHHE B
JNETEPMUHUPOBAHHBIX U CTOXAaCTUYECKUX 3a7a4aX. OCHOBHbIE IPUHIIUITBI MATEMATHYECKOTO
MO/JICTTUPOBAHUS.

Pemenue ypaBHeHU CBOOOTHBIX U BEIHYKICHHBIX KOJICOAHUH OJTHOMACCOBBIX CUCTEM C
y4eToM JAeMI(UPOBAHHUSL.

[Tpumepsl 3amau Ha COOCTBEHHBIC 3HAYCHUS U3 TEXHUUECKOM MEXaHUKH.

[Ipumenenne nuHeHHBIX AU EpEeHIINATBFHBIX YPaBHEHUNW B YAaCTHBIX MPOU3BOJIHBIX IS
MOJISTUPOBAHUS  PA3UYHBIX (u3HUeckux TmporeccoB. Kriaccudukanus ypaBHEHUM
MaTeMaTH4eCKON (PU3HKH.

[TocTaHOBKM HaYaIbHO — KPA€BBIX U KPAEBBIX 33/1a4 MaTeMaTUUYECKOU (PU3UKH.

Merton pa3zieneHus MepeMeHHbIX ISl ypaBHEHUM TUTIEPOOINYECKOTO TUTIA.

7. TlocTtaHoBKa W peEIICHWE 3a/a4ydl O TMPOJOJBHBIX KOJeOaHUsAX cTepxkHs. OnpeneneHue
CKOPOCTH PaclpOCTPaHECHHsI TPOJIOIBHBIX BOJIH B MaTepHaIe.

Pemenust 3a1a4 0 KpyTUIIBHBIX KOJIEOAHUSAX BAJIOB.

Onekrpuyeckue koyebanus. TenerpadHoe ypaBHEHHE.

10. Pemenus 3a7a49 TETUIONPOBOJHOCTH U JTUPPy3HH.

11. Pacnipoctpanenue Tera B oJHOpoiHoM ImuHape. Oynakmum beccenst.

N

B w

oo

© o

X
12. TocTanoBKa MpoCTeHIIel BapUaMOHHO# 3anaun st GpyHkuuonana [ = J. F(x,y,y")dx.
X0
VYpaBaenue Dunepa. [lonstue sxkcTpemManu.

13. TIpsimbie METOIBI BApHAIIMOHHOTO HcuuciaeHus. Meron Putia.

14. TIpsimbie METOIBI BapHAIIMOHHOTO HcunciaeHus. Meron byOoHosa.

15. IlpumeHeHne npsAMbIX BapuallMOHHBIX MeToA0B (Putiia, bByoHoBa — ["anmepkuna) k
PEIICHUIO 32/1a4 MEXaHUKH.

16. [TonsiTue 0 METO/Ie KOHEYHBIX DJIEMEHTOB KaK BapUaIlHOHHO — Pa3HOCTHOM METO/IC.

17. MaremaTHuecKoe MOJCIMPOBAHUE HANPSHKCHHO — Je(OPMHUPOBAHHOTO  COCTOSIHHUS,
YCTOWMYUBOCTH U KOJICOAHHI THUIIOBBIX 3JIEMEHTOB TOHKOCTEHHBIX KOHCTPYKIIHH (CTEPIKHEH,
TJIACTUH U 000JI0YeK).

18. burapmonuyeckoe ypaBHEHUE.

19. l'eomeTpuyecky HeJTMHEWHAs TEOPUs IJIACTUH - ypaBHeHus demnruist — Kapmana.

20. PazHocTHBIE METOIBI peHIeHUS OOBIKHOBEHHBIX JU((depeHInaTbHbIX YpaBHEHUH U
yYpaBHEHUH B YaCTHBIX IPOM3BOIHBIX.

KomiulekT 3aganuid aJisl BbINOJIHEHUS
pacdyeTrHo-rpadpuyecknx pador (PI'P)
(niast ouenxku kommerenuuii IK-2, ITK-3)
110 TUCIUTLINHE

«DIIEMEHTHI MATEMATHYECKOTO MOACJINUPOBAHUSA d)I/I3I/I‘IeCKI/IX IIPOLECCOB «
(HaMMEeHOBaHHE TN CIIUTIIMHBI)

Bapuant Nel
1. Pemuts KpaeByo 3a/1auy:
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y"+2y' =e*(sin x+cosx),  y(0)=0, y(z/2)=1.
2. Haiitu cobcTBEeHHBIE 3HAUCHHS A M cOOCTBEHHBIE (PYHKIMU Y 3a1auM:

y'+Ay=0, y(0)=0, y@®)=y@).
3. Paznmoxuts QyHknuio Yy = X/2 Ha otpes3ke 0 < X <2 B 0000mEnHBIN psig Pypbe 1o cucreme
OpPTOTOHAJIBHBIX HAa 3TOM OTpe3Ke (YHKIHHA, B Ka4eCTBE KOTOPHIX B35ITh COOCTBEHHBIC
(GyHKIMY 331291 Ha COOCTBEHHBIC 3HAYCHUS

0"+ Xp=0 (0<x<2, 1>0), ¢0)=0, ¢(2)=0,
IIPEABAPUTEIIBHO IIPOBEPUB UX HA KBAAPATUYHYIO HHTEIPUPYEMOCTh U OPTOTOHAIBHOCTb.
4. Haiitu pemmerne U = U(X, t) HaYaIbHO-KpaeBOM 3a/1auu VIS THIIEPOOIMIECKOTO YpaBHEHUS
%292%, (0<x<3,t20),
X mpu 0<x<3/2, ou(x,0)
3-x mpn 3/2<x<3, ot

5. Haiitu perienue U = U(X, t) HauapHO-KpaeBOM 3aa4u sl MapaboIMuecKoro ypaBHEHHs B
BHjIe 0000mEHHOTO psiga Dypbe

2
@2162—‘;+(2—x)e*, 0<x<2, t>0),
X

ot
u(0,t) =0, @y =0, u(x,0)=0.
OX

6. Haiitu pemenue U = U(X, t) KpaeBoit 3a1auu TS SIUTHIITHYECKOTO YPaBHEHUS

u(o,t) =u(3,t) =0, u(x,0)={ 0.

2 2
%+%=—3xy, (0<x<2, 0<y<3),
Ww, U(2,y) =0, u(x0)=0, u(x3)=0

B BHJIC OJTMHAPHOTO 00001IEHHOTO psina Dypre.

3AJTAHME.

Pemmuts metonom byOHoBa 3axauy 00 u3rude 6ajaku,
HCI0JIb3YSl MOJIHOE BAPDHAIIMOHHOE YPaBHEeHUe U3ruda 0ajiaku:

J(EY"™ - q)ydcs Moy [-Qay |, =0,

rae Y(x), M(x), Q(X)— coOTBETCTBEHHO MPOruod, U3rHOAIOIIMI MOMEHT U IONepEYHasl CHJIa B
MIPOM3BOJILHOM TIOTIEPEYHOM CeUCeHUM Oanku ¢ abcuuccort X; El —u3rubHas xecTkocTh Oaykw,
q(X) — momepeuHasi pacrpeeieHHas Harpy3Ka, paBHast

o (X) npu 0<x<l1/4,
q(x)=3¢,(x) npu 114<x<1/2,
o, (X) npu 1/12<x<l.

Beipaxenus ais dyakuuit ¢, (X), ¢,(X), ¢,(X) ykazansl B Tabnuiie:

N Tpannuric (%) (9 25()
BapHUaHTa Ycraosusa
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1 Jo 24, Go(1—x/1)
2 y(0)=y"(0)=0, 0 R ds
3 v =y'()=0 ™~ . 3
4 Qo qo(l_X/I) 0
5 0 g, X—x/1) 24,

Kpurepuu onenkmn:

- OIICHKA «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH PCTYIIAPHO B TCUCHUC CEMECTPA NPCACTABIIAIT
peuicHrd 3aJa4y, BBINOJHUI IIOJHOCTBIO BCC 3aJlaHUA W HUX 3allUTHII, OTBECTUB Ha BOIIPOCHI

mpernoaaBaTeid;

- OILICHKA «HE 3a4TEHO» BBICTABJISETCS CTYJEHTY, €CIIM OH HEPETYJISIPHO B TEUEHHE CEMECTPA
MIPEJICTaBIIsUT PEIieHUs 3a1a4, BBIMOIHIII 3aJaHHs HE MTOJIHOCTHIO MJIM BOOOIIE HE MPECTABIISI
paboTHI HA TPOBEPKY, JOMYCKAET CYIIECTBEHHBIE HETOUHOCTH B OTBETAX HA BOMPOCHI

npenoaaBaTeiisd
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