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1. Ieau ocBOeHMsI M CHUNIMHBI

K 0CHOBHBIM 1LeJISIM OCBOCHUS JUCUUIUIMHBI « DJIIEMEHTHI MATEMaTHUECKOTO MOACTHPOBAHUS (PU3UUECKUX
IIPOLIECCOB» CIIELYET OTHECTH:

- BOCIIUTAHHUE Y CTYACHTOB O0IIe MaTeMaTH4eCKON KYJIbTYpHI;

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

- pa3BUTHE CHOCOOHOCTH CTYJCHTOB K MHIYKTUBHOMY H JEIyKTHBHOMY MBIIIJICHUIO HApPSIY C
pa3BUTHEM MaTEMaTHYECKON UHTYMIINH;

- YMEHHE CTYJCHTaMU pa3BUBAaTh HABBIKM CAMOCTOSITEIBHOTO HM3y4eHHUs y4eOHOW W HaydHOU
JUTEPaTyphl, COAEpKaIeH MaTeMaTUYECKUE CBEICHUS U PE3YNIbTaThI,

- - (¢opmupoBaHue y CTyAeHTa TpeOyemMoro Habopa KOMIIETEHIMI, COOTBETCTBYIOLIUX €TI0
HaIPaBJICHUIO MMOJATOTOBKH U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy/Ja.

K ocHOBHBIM 3agayaM OCBOEHHUS IJUCHMIUIMHBI «DJIEMEHTH MaTEMaTHYeCKOrO0 MOCTHPOBAHMS
(DU3NYECKHX TIPOIIECCOB» CIIENYET OTHECTH:

- OCBOEHUE CTYJEHTAMU OCHOBHBIX IOHATUN, METOJIOB, (POPMHUPYIOLINX OOIIYI0 MaTEMaTHUECKYIO
MOATOTOBKY, HEOOXOUMYIO JJIsl YCHEIIHOTO PEHICHUs BAaXKHBIX JUIS MPAKTHUECKUX MPHUIJIOKEHUH 3ajad
ONTUMM3ALINH;

- IOATOTOBKY CTYJIEHTOB K JAEATEIbHOCTH B COOTBETCTBUU C KBATU(PUKAITMOHHON XapaKTepUCTUKOM
OakanaBpa IO HalpaBJI€HHUIO, B TOM uucie (OpMUPOBAHHME YMEHHI HCIOIb30BaTh OCBOCHHbBIE
MaTeMaTH4YeCKHE METO/Ibl B MPO(PECCHOHAIBHOMN JeATEIbHOCTH.

2. Mecto mucuumianibl B cTpykrype OOII cnenuanurera

JucuuruimHa « QJIeMEHTHl MATEMaTHYECKOTO MOJICTTMPOBAHUS (PU3UIECKUX TPOIIECCOB» OTHOCHTCS
K qucriurinHaM 1o Beioopy b1.3 6moka b1. Ee u3yuenue 6a3upyercs Ha TUCIMIUIMHE  « MareMaTukay.
JlucuuiuinHa 00ecrieunBaeT H3ydeHUe TUCIIUTIIHH:
B 6a3o0e601i uacmu:
- MaTeMaTuKa,
- ¢pusmKa;
- COTIPOTUBJICHUE MAaTEPHAJIOB;
- TeOpeTUYECKass MEXaHUKa,
B oucyunnunax cneyuanuzayuu:

- aHAIMTUYECKasl IMHAMUKA U TEOPHsI KOJICOaHUH;
- HaJI©)KHOCTh MEXaHUYECKHUX CUCTEM;
- TMHAMHKA MaIlliH;
- BBIYHCIIMTEIIbHAS MCXAHUKA;
- IPUKJIAJIHBIE METO/Ibl PACYCTOB HA IPOYHOCTH;
- OCHOBBI (DU3HMKH MTPOYHOCTH M MEXaHUKA pa3pyIICHUS;
- CTPOUTEIIbHAS MEXaHUKA MAIIIVH;

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

B oucyunnunax no évibopy cmyoenma:
- YCTOHYHMBOCTD Je(POPMUPYEMBIX CUCTEM;
- YUCIJICHHBIE METO/IBI.
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3. Hepeqem, IMJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ o JIMCHUIIJIMHE,
COOTHECCHHbLIC C IVIAHUPYEMBIMHU peE3yJIibTaTaMHU 0CBOCHUSA 06pa30BaTeJ’le0ﬁ NnporpaMmmal

B pesynbraTe OCBOCHHUS AUCHUILIUHBI Y OOYyYaromIuxcsi (OPMHUPYIOTCS CIEAYIOIIUE KOMIIETCHINU H
(dbopMUpoBaHUs

JIOJIKHBI  OBITH

JOCTUTHYTHI

clenyoue

COOTBCTCTBYIOIIHX KOMHGTGHHHﬁ:

pe3yabTaThl

oOydeHHs Kak JTamn

Kon B pe3yJibTaTe ocBOCHUsA IlepedyeHb MIaHUPYyeMBbIX Pe3yJbTATOB
KOMIIeTeHIIMH o0pa3oBaTeIbHOM 00yuYeHus M0 JMCUMILINHE
NnporpamMmbl 00y4yaruuiics
J0JIKeH 00/1a1aTh
YK-1 Croco6eH oCyIIecTBIATh 3HATH:
MOMCK, KPUTHYECKUH aHAIIN3 U ® MaTeMaTUYECKUE IMMOCTAHOBKHA WHKEHEPHBIX
CUHTE3 UH(pOPMAIIHH, 3a/1a4, METObI UX PELLIECHUS
MPUMEHSTH CHCTCMHBIA TIOJIXO/T | yMeTh:
I pEHICHUA TI0CTAaBJICHHBIX ® pemnraTh MaTeMaTHYECKHUE 3aga4u c
3aaaq MPUMCHCHUEM YHCJICHHBIX METOJIOB
BJIA/IETD:
® HAaBBIKAMM DELICHUS WHXXEHEPHBIX 3a1a4 C
NPUMEHEHUEM YUCIIEHHBIX METOIOB
IK-1 Croco6eH mpoBOIUTH pacyueT 3HATh:
DJIEMEHTOB KOHCTPYKIHUH 1 ® OCHOBBI YHCJICHHBIX METOJOB peEIICHUA
y310B JIA na cratuueckyro MaTeMaTUYECKUX  3ajad B obnactu
IIPOYHOCTH MPUKIATHON MEXaHUKHU
YMeTh!:
® IPUMEHATh MAaTeMaTHUYECKUI ammapar cC
WCIIOJIb30BAHUEM JIOCTUKEHUN TEXHUKH M
TEXHOJIOTMM [UIsl pElIeHUs] CTAHJApPTHBIX
3aja4 MpoQeccuoHalbHOM e TENbHOCTH
BJIaJeTh:
® HABBIKAMM DEIICHHS 33Jad  [PUKIATHOU
MEXaHUKH C IPUMEHEHHEM YHCIIEHHBIX
METOI0B

4. CTpyKTYpa U coJep:KaHue UCIHILTHHBI

OO01ast TpyA0EMKOCTh JUCIHHILIMHBI COCTABISET 4 3a4eTHbIC €AUHULIBI, T.e. 144 akageMuyecKkux
yaca (u3 Hux 90 yaca — camocrosiTeNibHas paboTa CTYICHTOB).

JucuuiuinHa «JeMEHThl MATEMaTHYECKOTO MOJICTTMPOBAHUS (PU3NUCCKUX MTPOIIECCOB» H3y4aeTCs
Ha BTOPOM Kypce B 4eTBepTOM cemectpe. [Ipu 3ToM Ha niekiuu BbiaenseTcs 1 yac B Hepeno (18 dacon), Ha
MPaKTHYECKHE 3aHATHS — 2 yaca B Heaelro (36 yaca), popMa KOHTPOJIS - SK3aMEH.

CtpykTypa © coJiepkaHue ITUCIHHUIUIUHBI «DIEMEHThl MaTeMaTUYeCKOTO MOJIEIUPOBAHUS
(bu3MYECKUX MPOIIECCOB» MO CpOKaM U BUAaM paboThl oTpakeHbl B [IpunoxeHun.

Copnep:xaHue pa3iesioB JMCHUILIHHBI
BBenenue
[Ipeamer, 3anaun u coaepkaHue TUCHUIIIMHBI. OCHOBHBIE ATallbl pa3BUTUS AUCHUIUIMHBL. CTpyKTypa
Kypca, €ro MeCTO U POJib B MIOATOTOBKE CIIEIIUATIMCTA, CBSA3b C APYTUMHU TUCIUIIIIMHAMM.
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Tema 1. OcHOBBI MaTeMaTH4eCKOoro MojequpoBaHusa. [loHATHE MaTeMaTH4YeCKOM MOJEIH, UuX
KJaccu(uKanys ¥ IpUMEHEHHE B IETEPMUHUPOBAHHBIX M CTOXAaCTHYECKHX 3aauax. OCHOBHBIE TPUHIHIIBI
MAaTeMaTHYECKOT0 MOJEIUPOBAHUS. Y HUBEPCAIbHOCTh MATEMAaTUYECKUX MOJIEIICH.

Tema 2. IlpumeHenne Teopun 0OBIKHOBEHHBIX MU(QepeHINaIbHBIX YPAaBHEHUH K 3a7a4aM KoJieOaHuil u
YCTOWYMBOCTH YIPYTHX CHUCTEM. PelieHne ypaBHEHHI CBOOOJHBIX W BBIHYKIECHHBIX KOJICOAHMIA
OJTHOMACCOBBIX CHCTEM C y4eToM nemmdupoBanus. [Ipumepsl 3amad Ha COOCTBEHHBIC 3HAYCHHS W3
TEXHUYECKON MEXaHUKH.

Tema 3. Ilpumenenue muHeWHBIX AuddepeHInanbHbIX ypaBHEHHH B YACTHBIX IPOM3BOJHBIX IS
MOJIEJIMPOBAHUS PA3JINYHBIX (Pr3HUECKUX MpolieccoB. [locTaHOBKM HauaabHO — KPAaeBbIX U KPAEBbIX 3a/1a4
MaTeMaTH4ecKOi (pu3ukw.

Tema 4. AHanUTUYECKUE U YUCIICHHBIE METObI PELICHUS YpaBHEHUN MaTeMaTH4YeCKON (PU3HKH.

Merton pa3nenenns NepeMeHHbIX Ul ypaBHEHHU M rUnepooIndeckoro Tumna. Pemenus 3aia4 o npo0JbHbIX
KOJIeOaHUsAX CTEp)KHEH, KPYTUJIBHBIX KOJIEOAaHMSIX BaJIOB. OJJeKTpuuyeckue koJsiebanus. Tenerpadnoe
YpaBHEHUE.

Tema 5. Pemenus 3anau TeruionpoBoaHocTy U qud¢ysuu. [IpoctpancTBennsie 3aqaun. Pacnpocrpanenue
TeIuia B OJHOpOAHOM nunuHape. @ynknun beccens.

Tema 6. [Ipumenenne npsmMbIX BapualiioHHbIX MeTo10B (PuTia, byOHOBa — "anepkuHa) K pemeHuto 3aaay
MexaHuKH. [IoHATHE 0 METOie KOHEUHBIX 3JIEMEHTOB KaK BAPUALMOHHO — PA3HOCTHOM METO/IE.

Tema 7. MaTemaTuueckoe MOAETUPOBAHUE HAMIPSKEHHO — A1e(POPMUPOBAHHOTO COCTOSIHUSI, yCTOMUHNBOCTH
U KOJeOaHWH TUIOBBIX SJIEMEHTOB TOHKOCTEHHBIX KOHCTPYKIMU (CTep)KHEH, MIACTHH U 000JI0YEK).
burapmonnyeckoe ypaBHeHue. ['eomeTprueckn HeIMHENHas TEOpHs IUIACTUH - ypaBHeHHs Denmuisa —
Kapmana.

Tema 8. Pa3HOCTHBIE METO/IBI pelIeHUs] OOBIKHOBEHHBIX MU epeHIINaTbHBIX YPaBHEHUI W YPAaBHEHHH B
YAaCTHBIX ITPOU3BOIHBIX.

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

MCTOL[I/IKa npenoaaBaHusd  OUCHUILIWHBI «IJIeMEHTBl MaTeMaTHYECKOTO MOACIIUPOBAHUA
(1)I/IBI/I‘IGCKPIX mpoueccoB» M pcan3alrsd KOMIICTCHTHOCTHOI'O IIOAXOAa B HM3JIOKCHHH M BOCIPHUATUH
MaTrcepuajia IpCAyCMATPpUBAIOT HCIIOJIb30BAHHUC CIICAYIOIIMUX AKTUBHBIX W HWHTCPAKTHBHBIX (bOpM
IPOBCACHUA TIPYIIIIOBLIX, HWHAWBUAYAJIbHBIX, aYIUTOPHBIX 3aHATHI B COYETAHHH C BHeay,HHTOpHOﬁ
paboToi ¢ 1enbio (GOPMUPOBAHKS M PA3BUTHS MTPO(PECCHOHATBHBIX HABBIKOB O0YYarOIIMXCS :

— 3aliuTa 1 MHIAUBUAYAJIbHOC 06C}’)K,I[CHI/IC BBIIIOJTHACMBIX 3TAIIOB paC‘ICTHO-Fpa(bI/I‘IeCKI/IX pa60T;

- IPHUBJIICUCHUC JIYHIIHUX CTYACHTOB K KOHCYJIbTUPOBAHHIO OTCTAIOIIUX.

— OopraHu3amys ¥ TPOBEJICHHUE TEKYIIETO KOHTPOJIA 3HAHUN CTYJACHTOB B (hopme OJIaHKOBOTO
TCCTUPOBAHUA,

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

— HCIIOJIb30BAHHUC HHTCPAKTUBHLIX (1)OpM TCKYLICTO KOHTPOJISI B cbopMe AYOAUTOPHOTIO U
BHCAYAUTOPHOI'O I/IHTepHCT-TeCTI/IpOBaHI/ISI;

HUTOTOBBII KOHTPOJIb COCTOUT B YCTHOM 3K3aMCHC II0 MATEMATHUKE C YUYCTOM PE3YJIbTATOB BLIIIOJIHCHU
CaAMOCTOATECIBHBIX pa60T.

YILCHLHLIﬁ BEC 38.H5ITHI>'I, MMPOBOAUMBIX B HMHTCPAKTHBHBIX CI)OpMaX, OIIPCACIICH TJIaBHOM OeJIbIO
O6pa30BaTeJ'ILHOI7I mporpaMMmel, 0COOEHHOCTHIO KOHTHHT€HTA o6yqa10mﬂxc;1 " COACPIKAaHUECM NUCHUTIIINHBI
«DIeMEeHThl MaTEMaTHYECKOTO MOJCIINPOBAHUA (1)I/I3I/IIICCKI/IX nmpoueccoB» U B LEJIOM IO AUCHHUIUIAHE
cocraBisgeT 50% ayTUTOpHBIX 3aHATUN. 3aHATHS  JIEKIMOHHOTO  THMa cocTaBisiioT 33 % oT oObema
ayIUTOPHBIX 3aHATHUM.

6. OneHo4HbIE CPEACTBA /ISl TEKYLIEr0o KOHTPOJISA YCIIEBAEMOCTH, IPOMEKYTOYHON aTTeCTALMH 110
UTOraM OCBOCHMS JMCHMILIMHBI U y4eOHO-MeToAnYecKoe ofecrneyeHHe CaMOCTOsITeIbHOH PadoThI
CTY/ICHTOB
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B nmpouiecce 00ydeHus: HCHOIB3YIOTCS CIEAYIONINE OLIEHOYHBIE (DOPMBI CAMOCTOSITEIBHON pabOTHI
CTYZEHTOB, OLICHOYHbIE CPEJCTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHBIX aTTECTalU:
- IBe pac4yeTHO-rpauyeckue padoThbl.

Pacuerno-rpadguyeckass padora Ne 1. IlpumeHeHue 00bIKHOBeHHBIX AU depeHIHATBHBIX
YPaBHeHHIl K 33/1a4aM YCTOHYMBOCTH U KOJIeOaHMI.

Eé€ kpatkoe coneprkanue:

Pemenne 0OBIKHOBEHHBIX TMHEWHBIX AU (HDepeHITHATBEHBIX OTHOPOIHBIX U HEOJHOPOAHBIX ypaBHEHUN
U CHCTEM.

Pacuerno-rpadguyeckas padora Ne 1. Yacts 2. PemieHue ypaBHeHHii MaTeMaTHYeCKOi (PU3UKH.

Eé€ kpatkoe coneprkanue:

Haxoxnenne coOCTBEHHBIX (QYHKIMM MapabOIMYecKOro, THIEPOOTMUECKOTO WIN ITUITHYECKOTO
YpaBHEHUS.

[locTpoenne pemieHMss HadaldbHO-KPAaeBbIX 3aad  JUId  OJHOPOJHBIX W HEOJHOPOIHBIX
T depeHInaIbHbIX YpaBHEHUH runepOoIndeckoro 1 napadoinyecKoro TUIIOB.

[TocTpoenue pemieHuss KpaeBbIX 3a7ad A OJHOPOAHBIX W HEOJHOPOJHBIX AuddepeHInanIbHbIX
YPAaBHEHUH JJUIMNITHYECKOTO THIIA.

OlLleHOYHBIE CPENICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJbHBIE BONIPOCH U 3aJaHUs B
dbopme OIAaHKOBOTO TECTUPOBAHUS I KOHTPOJII OCBOCHHUS OOYUYAIOIIMMUCS Pa3AesioB TUCITUTIIMHBI,
npuem PI'P.

OO0pa31el TeCTOBBIX 3aMaHuid, 3aqaHuii PI'P, KOHTpOIBHBIX BOTIPOCOB M 33JIlaHWM JIJIsI TIPOBEICHUS
TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OMJIETOB MpUBEACHBI B [IprioskeHnn 2.

6.1. ®oH OLIEHOYHBIX CPeACTB AJIS NPOBEeJeHUNA NPOMEKYTOYHONH aTTeCcTalluH
00yvyaumuXcs N0 JUCUUNJIHHE «DJIeMeHThl MAaTeMaTHYeCKOIo
MoeupoBaHus (pU3NUYECKUX MPOIECCOB»

6.1.1. TlepedyeHb KOMIIETEHITUN C yKa3aHUEM 3TAIloOB UX (POPMHUPOBAHMS B IIPOIIECCE OCBOCHUS 00-
pa30BaTEIbHON MPOrPaMMBI.

B pe3ynbraTe ocBOeHUs AUCUUILTMHBIL (POPMHUPYIOTCS CIIEIYIOIINE KOMIIETEHIIUN

Kon B pe3yabTare ocBOeHHs 00pa30oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KomMnerennun OJIZKEeH 00J1a1aTh
YK-1 CriocoOeH OCyIIecTBISATh IOUCK, KPUTUICCKU aHAIN3 U CUHTE3
uH(GOpPMaIUH, TPUMEHSATH CUCTEMHBIH MMOAX0T AJIsl PeIIEHUs TOCTABJIEHHBIX
3a/1a4
IK-1 Crnioco0OeH MpoBOAUTE PacyeT 3JIEMEHTOB KOHCTPYKIUi 1 y3110B JIA Ha
CTaTMYECKYIO MPOYHOCTh

B Inpouecce OCBOCHHUA 06p8.30BaTeJ'IBHOI71 IIporpaMMbl JaHHBIC KOMIICTCHIIMHM, B TOM YHUCIIC HUX
OTACJIBbHBIC KOMIIOHCHTEI, q)OpMI/Ip}II-OTCH IIO3TAIIHO B XOA€ OCBOCHMHA 06y‘IaIOIJ_II/IMI/IC$I JUCHUIIIIMHBI B
COOTBCTCTBHH C y‘IC6HBIM IIJIAaHOM U KaJICHAAPHBIM rpa(I)I/IKOM y‘Ie6HOFO mponecca.

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

IlokazareneM oOlLIEHMBAaHHS KOMIIETCHIIUM Ha Pa3JIMYHBIX 3Tallax HX (I)OpMI/IpOBaHI/IH SABJIACTCA
JOCTHIXCHUC O6y‘IaIOH_II/IMI/IC}I IJIAHUPYCMBIX PE3YJILTATOB O6y‘{eHI/I$I IO AUCHUITIIUHE.

YK-1 CnocoeH ocymecTBJISITh OUCK, KPUTHYECKHI aHAJIN3 U CHHTe3 HHGopManmu,
NPUMEHSATH CHCTEMHBIH MOAX0/ /15 pellleH!s MOCTABJEHHBIX 32124

IToxa3arennb Kpurtepuu oneHnBanus
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2 3 4 5
3HATh: OO0yyarommumiics OO0yyarommiics OO0yyarommiics OOyuarormmuiic
MaTEeMaTHYeCKH | JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET i
€ TIOCTaHOBKH | IIOJIHOC OTCYTCTBUE | HETIOJIHOE JIOCTATOYHO JIEMOHCTPUPYE
WHXEHEPHBIX UM HEIOCTATOYHOE | COOTBETCTBHE rIyOOKHE 3HAHHS | T IMOJTHOE
3a7a4, METOJbI | COOTBETCTBHE 3HAHHUHI MaTeMaTUYECKUX | COOTBETCTBUE
UX PELICHUS 3HaHUM! [porpamme: [IOCTaHOBOK 3HaHUHN

MaTeMaTUYECKUX MaTeMaTUYECKUX WHKCHEPHBIX MaTeMaTH4YeCK
IIOCTAHOBOK ITOCTAHOBOK 3a7a4, METOJIOB UX | UX ITOCTAHOBOK
WHXXEHEPHBIX 3314, | HHKCHEPHBIX penieHws, WHXCHEPHBIX
METOJIOB UX | 3a7a4, METOJOB X | OTBEYaeT Ha BCeE | 3aj]ad4,
pelIeHus; pelIeHus BONIPOCBI, B TOM | METOJIOB UX
HE CIIOCOOCH | JIOMYCKAIOTCS quciie pelIeHus,
apryMEHTUPOBAHHO | OIIMOKH, JIOTTOJIHUTEIbHBIE. | TOTUYHO H
U TOCJICJIOBATEIILHO | MPOSBIISICTCS B TO0 ke BpeMs | apryMEeHTHPOB
W3Jlarath MaTepuall, | HeJOCTaTOYHOE, npu OTBETE | aHHO OTBEYAET
HEMPaBWILHO MTOBEPXHOCTHOE JOITyCKaeT Ha BCe
OTBEYAET Ha | 3HAHHUE TECOPHH, HECYIICCTBECHHBIC | BOIPOCHI, B
JIOTTOTHUTEIBHBIE CYTH METOJIOB. /{11 | MMOTPENIHOCTH WM | TOM YHCIIe
BOIPOCHI WIH | TIOTyYICHHUS JIaeT JIOTTOJTHUTEIBH
3aTpyIHACTCS C | MpaBUIIBLHOTO HEI0CTATOYHO ISCH
OTBETOM OTBEeTa TPEOYIOTCS | MOJHBIE OTBETHI MMOKAa3bIBAET
YTOUHSIOIIINE BBICOKUH
BOITPOCHI. YPOBEHB
TEOpETH-
YecKou
IMOJATOTOBKH
yMeTh: OO0yuaromuiics OOyuaromuiics OOyuarommuiics OO6yuaromuiic
pemaTh ITOKAa3bIBAET JTEMOHCTPUPYET JEMOHCTPHUPYET i
MaTEeMaTUYECKH | HEJOCTATOYHOE HETNOJHOE YaCTHYHOE JIEMOHCTPHUPYE
€ 3aJa4H C yYMEHHUE pelIaTh COOTBETCTBHUE COOTBETCTBHUE T YMECHHUE
MIPUMEHECHHEM MaTeMaTHYECKHE CIICTYIOIINX CJICTYIOIINX pemarh
YHCJIEHHBIX 3aJ1a4U C YMEHUH: pemnaTh YMEHUH: pemaTh | MaTeMaTHYEeCK
METOIOB IPUMEHCHHUEM MaTeMaTUYECKHE MaTeMaTUYECKHE | M€ 3aJauH C
YHCIIEHHBIX 3a71a4H C 3a7a4U C MIpUMEHECHHUEM
METOJIOB, IOTYCKaeT | MPUMEHEHUEM IpUMEHEHUEM YHCJIEHHBIX
rpyObie OIMOKI YHCIEHHBIX YHCJIEHHBIX METOJIOB,
NP PEIICHUH 33a/1a4 | METOJI0B. B METOJIOB. YMEHHS | MMPABUIBLHO U
HJIA BOOOIIE pEIICHUY 3a1a4 OCBOEHBI, HO MTOJTHO CTPOMTH
peleHus 3a1aq MOTYT JOTTYCKAIOTCs pelieHus
OTCYTCTBYIOT, COJIepIKaThCs HE3HAYUTEIbHBIE | MaTeMaTH4YECK
HEIMPaBUIILHO rpyOble OIMOKH, OIIINOKHU, HX 3a7ad4.
OTBEYaeT Ha MPOSIBIISIETCS HETOYHOCTH, CB0060IHO
JIOTIOTHUTEIbHBIC HEJIOCTATOYHOE 3aTpyIHEHUS IPU | OTIEPUPYET
BOTIPOCHI, yYMEHHE MPUMEHSATH | pEIICHUH 3a]1ad, MPUOOPETEHHBI

CBsA3aHHBIC C
HU3y4aBIIMMUCH B

Kypce

TEOPHIO K
pEIIeHHIO

HE BIUAIONINE HA
o0l X0
pelIeHHsI

MU YMCHUSIMHU,
MPUMCHSCT UX
B CUTyallUsAX
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MaTEeMaTUYECKUMH | TPEJIaracMbIX MOBBIIICHHOU
METOaMH U 3a/ad. CJIOYKHOCTH.
MOJEIISIMU WITH
3aTPyIHSETCS C
OTBETOM
BJIA/IETh: OO6yuatomuiicst He OOGyuarommiics OOyuarommuiics OOyuaroruiic
HaBBIKaMU BJIQJICET WIH B BJIQJICCT HABBIKAMU | YACTHYHO BJIAJICCT | I B IIOJTHOM
pelIeHus COBEPITIICHHO pelIeHus HaBBIKaMU o0Beme
WHXEHEPHBIX HEJ0CTATOYHOM WH)XCHEPHBIX 3a71a4 | PeIICHUs BIIQJICET
3a/a ¢ CTCTICHH BIIAJICET C IPUMEHEHUEM WHXCHEPHBIX HaBBIKaMU
MPUMCHCHHEM | HaBBIKAMU PEIICHUS | YHMCIICHHBIX 3a/1a4 ¢ pelIeHus
YHUCIICHHBIX WHXXEHEPHBIX 33]1a4 | METOJIOB B MIPUMCHCHHEM WHXCHEPHBIX
METO/JIOB. C TIPUMEHEHUEM HETIOJTHOM 00beMe, | YUCIICHHBIX 3a51a4 ¢
YHCIIEHHBIX JIOTTYCKAOTCS METOJIOB, HABBIKH | IIPUMEHEHUEM
METOJIOB. 3HAYUTEITbHBIE OCBOCHBI, HO YUCIICHHBIX
OIINOKHU, JIOMTYCKAOTCSA METOJOB
MIPOSIBIIETCS HE3HAYUTEIbHBIC | CBOOOJIHO
HEJ0CTATOYHOCTh | OIIMOKH, MIPUMCHSICT
BJIQJICHUS HETOYHOCTH, MOJTydeHHBIC
MaTeMaTHIeCKON 3aTPyJHCHHSI IPH | HABBIKH B
TEXHUKOM, AQHAIUTUYECKUX CUTYaIUsAX
UCIIBITHIBACT oTepanusx, MOBBIIICHHON
3HAYUTEJIbHbIE MEepeHoce YMEHUI | CI0KHOCTH.
3aTpyIHEHMsS IPU | Ha HOBBIE,
NPUMEHEHUH HECTaH/IapTHbHIE
HABBIKOB B HOBBIX | CUTYallUU.
CUTYaIUsIX.

IIK-1 Cnoco0eH NpoBOAMTH PacyeT 3JIeMEHTOB KOHCTPYKIIUii U y3/10B JIA Ha cTaTHYECKYI0

NMPOYHOCTH
3HATH: OOGyuaromuiics OOyuaromuiics OOyuarommuiics OO6yuaromuiic
OCHOBBI JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET i
YUCIEHHBIX MIOJJHOE OTCYTCTBHE | HEIIOJIHOE JIOCTaTOYHO JEMOHCTpUPYE
METOJIOB WM HEIOCTATOYHOE | COOTBETCTBHE rIyOOKWE 3HAaHUS | T MOJIHOE
pelICHUS COOTBETCTBHUE 3HAaHHUI OCHOB OCHOB YHCIIEHHBIX | COOTBETCTBHUE
MaTeMAaTHYECKH | 3HaHHUI OCHOB | YHCIIEHHBIX METOJIOB PEIICHHUS | 3HAHWH OCHOB
X  3a1a4 B | YUCJICHHBIX METOJIOB | METOJIOB PEIICHHUS | MATEMATHYECKUX | YUCIICHHBIX
obnactH peleHus MaTeMaTHYECKUX 3aJad B 0O0JacTH | METOIOB
MIPUKIIATHOM MaTeMaTHUECKHUX 3aJ1a4 B 00J1acTH MIPUKIIATHOM pelieHus
MEXaHUKU 3ama4y B 00JacTu | MpUKIAAHON MEXaHHUKH, MaTeMaTHYECK
MPUKIIATHOM MEXaHUKH, HEOOXOINUMBIX HX 3a7a4 B
MEXaHUKU. HE | HEOOXOOUMBIX I | A obmactu
CII0COOCH COBEPIICHCTBOBAHU | COBEPIIEHCTBOBAH | MPUKIAAHON
apryMEHTHUPOBAHHO | ST HA3EMHBIX ust Ha3eMHBIX | MEXaHHUKH,
U TOCIIEIOBATENFHO | TPAHCTIOPTHO- TPAHCIIOPTHO- JIOTUYHO U
W3naratb MaTepuan, TEXHOJOTUYECKHX | apTyMEHTUPOB
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HETPaBUJIbHO TEXHOJIOTUYECKUX | CPEACTB, OTBEYAET | aHHO OTBEYAET
OTBCYACT Ha | CPEICTB Ha BCE BOMPOCHI, B | HA BCE
JIOIIOJIHUTSIIbHEIC JIOTTYCKarOTCs TOM 4ucIie | BOIPOCHI, B
BOIIPOCHI WU | OIIMOKH, JIOTIOJIHUTEIILHBIC. | TOM YHCIIC
3aTpyAHSIETCS C | mposIBIISIETCS B 1O e Bpems | IOTOJIHUTEIHH
OTBETOM HEJIO0CTAaTOYHOE, npu OTBETE | bIC,
MOBEPXHOCTHOE JIOTTyCKaeT IMOKAa3EIBACT
3HAHUE TEOPUH, HECYILIECTBEHHBIE | BBICOKUIA
CyTH METOJIOB. JIJis | MOTPEIHOCTH UK | YPOBEHB
MOJTYYCHHS JlaeT TEOpETH-
MIPaBUILHOTO HEIO0CTATOYHO YeCKOH
OTBeTa TPEOYIOTCS | MOJHBIE OTBETHI IMOJITOTOBKH
YTOUHSIOIINE
BOITPOCHI.
yMeTh: OO6yuatomuiics OOGyuarommuiics OOyuarommuiics OO6yuaromuiic
MIPUMEHSATH IMOKa3bIBaEeT JIEMOHCTPHUPYET JIEMOHCTPHUPYET i
MaTEeMaTUYECKH | HEJOCTATOYHOE HETOJHOE YaCTHYHOE JIEMOHCTPHUPYE
W anmapar C | yMEHHE MPUMEHSTh | COOTBETCTBHE COOTBETCTBHE T YMEHHUE
HCIIOJIL30BaHNEe | MaTeMaTHYECKHI CIIETYIOIIUX CIIETYIOIITUX MIPUMEHSATH
M JIOCTMD>KEHMH | ammapar ¢ YMEHUN: YMEHUN: MaTeMaTH4eCK
TEXHUKHU M | UCHOJIb30BaHUEM MPUMEHSATH MPUMEHSATH WU ammapar ¢
TEXHOJIOTUH JUIS | TOCTHKEHUH MaTeMaTHYeCKHi MaTeMaTUYeCKHi | WCIOJb30BaHHU
peleHus TEXHUKH U anrmapar ¢ anmapar ¢ eM
CTaHJIaPTHBIX TEXHOJIOTHI JIJISI HCITOJIb30BaHHUEM HCIIOJIb30BAHUEM | JOCTHIKCHUM
3a71a4 peleHus NOCTHKEHUN NOCTHKEHUU TEXHUKU U
npodecCHoHaNb | CTAHAAPTHBIX 33/1a4 | TEXHUKHU U TEXHUKH U TEXHOJIOTHI
HOH poheCcCHOHANBHON | TEXHOJIOTUHN IS TEXHOJIOTUH IS JUISL pEICHUS
JIeITeTLHOCTH JIeSITETLHOCTH, pelieHus penieHus CTaHIaPTHBIX
JOTyCKaeT rpyobIie CTaHJIapTHBIX CTaHIapTHBIX 3a71a4
OIMOKH TpH 3aJa4 3a11a4 npodeccuoHat
pelieHuy 3a1ad Wik | TpoeccHoHanbHO | TPO(PEeCCHOHANIbH | HOM
BOOOIIIE PEIICHUS W geaTeabHOCTH. B | oM AeATeIbHOCTH. | JEeITEIILHOCTH.
3a7a4 OTCYTCTBYIOT, | PEIICHUU 3a/1a4 Ymenuns ocBoeHbl, | CBOOOIHO
HETPaBUIILHO MOTYT HO JIOMYCKAIOTCSl | ONEpUPYET
OTBEYAET Ha CoZepKaThCA HE3HAYMUTEIbHBIC | MPUOOPETEHHBI
JIOTIOJTHUTEIILHBIE rpyOble OIMOKH, OIIINOKHU, MU YMEHUSIMU,
BOIIPOCHI, MIPOSIBIISIETCS HETOYHOCTH, MPUMEHSET UX
CBSI3aHHBIC C HEA0CTAaTOYHOE 3aTPYIHEHUS IPU | B CUTYyalUsAX
M3y4YaBUIMMUCA B yYMEHUE IPUMEHATh | pELICHUU 33]1a4, MMOBBIIIEHHO
Kypce TEOPHUIO K HE BJIUSIIONIME HA | CJIIOJKHOCTH.
MaTeMaTUYECCKUMU PELICHUIO o0t X0
METOJaMH U MpeaaraeMbixX pereHus
MOJICIISIMH WIH 3a;ad4.
3aTpyAHSIETCS C
OTBETOM
BJIA/IeTh: OOyuaromuiics He OO6yuarommiics Obyuarommiics OOyuatomuiic
HaBBIKAMH BJIAJICET WIIH B BJIa[ICCT HABBIKAMHM | YACTHYHO BIIAJCCT | S B IOJIHOM
pelieHus 3a1a4y | COBEPILEHHO penieHus 3aaaqy HaBBEIKAMH o0beMe
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MPUKIAAHO N
MEXaHHUKH C
MIPUMEHEHUEM
YHUCIEHHBIX
METO/JIOB

HEJIOCTATOYHOU
CTEIICHU BJIAJICET
HaBbIKaMH pCHICHUSA
3a7a4 NPUKIIAJHOU
MECXAaHHUKHU C
IMPUMCHCHUCM
YUCJICHHBIX
METOJIOB

MPUKIAJHON
MCXAHUKU C
pUMEHEHUEM
YHUCIICHHBIX
METOJIOB B
HEIIOJIHOM 00BeEME,
JIOTTYCKarOTCS
3HAYMTCIbLHBIC
OIINOKU,
MPOSIBIISIETCS
HEJI0CTATOYHOCTh
BJIQJICHUS
MaTeMaTHIeCKOM
TEXHUKOM,
HCIBITHLIBAET
3HAYUTCIbLHBIC
3aTpyAHCHUS TIPH
MIPUMEHEHUN
HaBBLIKOB B HOBBIX
CUTYaIHSIX.

penieHus 3a1a4y
MPUKJIAJHOMN
MEXaHHKH C
MpUMEHEHUEM
YHCIICHHBIX
METOJIOB, HABBIKU
OCBOCHBI, HO
JIOTTYCKaIOTCs
HE3HAYNTEIIbHBIC
OIINOKU,
HETOYHOCTH,
3aTpYAHECHUS TIPH
AHAIIUTHYECKUX
omeparusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HeCTaHJapTHbHIC
CUTYaIINH.

BJIAJCET
HaBBIKAMH
perieHus
3a7a4
MPUKJIAJHON
MEXaHUKH C
MIPUMEHEHUEM
YHUCIEHHBIX
METOJIOB,
CBOOOIHO
MPUMEHSET
MOJTyYCHHBIC
HaBLIKHU B
CUTYaIUSIX
MMOBBINIIEHHON
CIIOJKHOCTHU.

[IIxana oneHMBaHMS PE3YJIHLTATOB MPOMEKYTOYHOM aTTECTALMKU U €€ OTIMCAHUE:!

®opmMa NPOMEKYTOUHOM aTTecTaAlluM: IK3aMeH

[IpomexyrouHas aTtTectauus oOydarouuxcs B (opMe dK3aMeHa MPOBOAUTCA MO pe3yibTaTaM
BBITIOJIHEHUS BCEX BUJIOB yUeOHOU pabOThI, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO IaHHOM TUCIUIUIMHE,
IIPU 3TOM YUYUTHIBAIOTCS PE3yJIbTaThl TEKYILIEr0 KOHTPOJISI YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTETEeHU TOCTIKEHHUS 00YJaIOIUMUCSA INTAHUPYEMBIX PE3yIbTaTOB O0yYEeHHSI IO AUCHUILIIMHE TPOBOIUTCS
MpernojaBaTesieM, BEAYIIUM 3aHATUS MO JUCHUILIMHE METOJOM »JKclepTHOW oneHkd. [lo uroram

HpOMeX(YTOqHOﬁ arrecraguy 1o JUCHMIIIIMHE BBICTABJIICTCA  OLICHKaA

«OTIIMYHO»,

«YHAOBJICETBOPHUTECIBHO» WIN «HCYAOBJIICTBOPUTCIIEHO.

I xaJya oneHUBaHUA

Onucanue

OTJINYHO

BeimonHensl Bce  o00si3aTeJibHbIEe  YCJIOBHSI  NOATOTOBKH
CTyIeHTa K NMPOMEeKYTOUHOH aTTecTAlluM, IPEAyCMOTPEHHBIE
nporpaMmoil  guctMmiauHbl.  CTyA€HT — JI€MOHCTPUPYET
COOTBETCTBUE 3HAHUH, YMEHHMH, HaBBIKOB IOKa3aTelsM,
IOPUBEJCHHBIM B TaOJMIAX, ONEpUpYyeT NpUOOPETEHHBIMU
3HAHUSMH, YMEHUSMH, HaBBIKAMH, MPUMEHSET X B CUTYaLUAX
HOBBIIIEHHON CIOXXHOCTU. [Ipn 3TOM MOTYT OBITH JOIYIIEHbI
HE3HAUUTeNbHble OIIMOKM, HETOYHOCTH, 3aTPyIAHEHUs IpHU
NIEPEHOCE 3HAaHUHI U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE 3a/1a4H.

Xoporo

Brimmomnensl Bce  o0si3aTesibHbIE yciaoBusgs MNOATOTOBKH
CTyACHTA K l'lpOMe)KyTO"IHOﬁ aTTeCTalMi, IPEaIyCMOTPEHHBIC
mnpor paMMOﬁ JUCIUITIIIMHBI. CTYIICHT ACMOHCTPUPYET
COOTBECTCTBHC 3HaHPII>i, yMCHPIfI, HaBBIKOB  IIOKa3aTCJIsiaM,

«XOpouio»,
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NPUBEJCHHBIM B TaOJMIAX, ONEpPUPYeT NPUOOPETEHHBIMHU
3HaHUSIMM, YMEHUsMM, HaBbIKaMU. B TO ke BpeMs IIpu OTBETE
JOIYCKAeT HECYLICCTBCHHBIEC IOIPEUIHOCTH, 3aJa4d PELIAeT C
HEI0YeTaMH, HE BIUSIOMIMMYU HA OOIIUN XO/1 PELICHNUS.

BoinonHensl  Bce  o0si3aTeslbHbIEe YCJOBHUSI MOATOTOBKH
CTY/IeHTA K MPOMeKYTOYHOI aTTecTAlMH, IPEIyCMOTPEHHBIE
OpOrpaMMOil  JAMCLMILIUHBIL. CryneHT  JAEMOHCTPHUpYET
COOTBETCTBME 3HAHWH, YMEHHUI, HAaBBIKOB IIOKAa3aTelsM,
IPUBEICHHBIM B TabMuUax, ONEpPUpPYEeT NPUOOPETCHHBIMU
3HaHMUSIMHM, YMEHUSMHU, HaBbIKaMu. Ho moxa3piBaeT HerniyOokue
3HaHMS, TPU OTBETE HE JOMyCKaeT TIpyObIX OLIMOOK WIH
IPOTUBOPEUUIL, OIHAKO B (POPMYJIHPOBAHUHU OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEXK/Y aHAJIM30M, apr'yMEHTalllel U BhIBOJaMHU,
B pELIEHUM 3a7ady MOTYT COJEep)KaTbcs rpyoble ommoOku. s
MOJIyYEHUS] TPABUIIBHOIO OTBETAa TPEOYIOTCS YTOUHSIOIINE
BOIIPOCHI.

Y 10BIETBOPUTEIBHO

He BbImonHeHsI o0s13aTe/IbHbIE  YCJOBHMS IOATOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTeCTAlUH, IPEyCMOTPEHHBIE
nporpaMMmoii aucumiumebl, WJIM  cTygeHT aeMoHCTpHupyeT
HEMOJHOE€  COOTBETCTBME  3HAHWM, yMEHHMH,  HAaBBIKOB
HeynosnerBopurensHo NPUBEACHHBIM B  Ta0luLax [OKas3aTelsM, JOIYCKaloTCs
3HAQUUTENIbHbIE OIIMOKH, THPOSIBIAETCS OTCYTCTBHE 3HAHMH,
YMEHHM, HaBBIKOB IO PAAY IOKAa3aTeNeH, CTYJCHT MCIBITHIBACT
3HAYUTCIIBHBIC 3aTPyJHCHMS NPU ONEPUPOBAHUMU 3HAHUAMH U
YMCHHSAMH.

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

7. YueOHO-MeToAuYecKoe U MH(POPMALTMOHHOE O0ecneuyeHHue TUCIUITHHBI
a) OCHOBHAaf JiUTeparypa:

1. 3aimm3usik, B. E. BBenenue B maremaTHueckoe MOJEIMpoBaHue: yueOHOe ocobue as By30B / B. E.
Bamususk, O. A. 3o10T0B. — Mocksa : U3narensctBo FOpaiit, 2020. — 133 ¢. — (Bericiiee oO6pa3oBanue).
— ISBN 978-5-534-12249-7.

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

2. BopnoBckuii, I'. A. ®usuyeckrue OCHOBHI MAaTeMaTUYECKOTO MOJEIUPOBAHUSA : Yy4eOHUK U
npakTukym 171 By30B / I'. A. bopnosckuii, A. C. Konaparbe, A. Hoynepu. — 2-e u3f., UCIp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2023. — 319 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-05365-
4,

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

0) AOMOJIHUTEIbHASA JINTepaTypa:

1. JloGanoB, A. . MaTtemaTnueckoe MOJICTUPOBAHUE HETUHEIHBIX MPOIIECCOB : YUeOHUK Ui BY30B / A.
N. Jlo6anos, U. b. IlerpoB. — Mocksa : HzmarensctBo IOpaiit, 2020. — 255 c¢. — (Bsicmee
obpazosanue). — ISBN 978-5-9916-8897-0.

URL: https://urait.ru/bcode/452200
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B) 3JIEKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPChI
DNeKTpOHHBIN Kypc «HUCIEHHBIE METOIbI»

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

8. MaTepuajibHO-TeXHUYECKOe o0ecredeHne T CUNIIITUHbI

AynmuTtopus IS JIEKIUOHHBIX M TPAKTHYECKUX 3aHATUH 00mIero GoHma, CToIbl y4eOHBIE CO CKaMbsIMU,
aynuTopHas qocka. Pabouee mecto mpernogaBaTessi: CTOJ, CTYI.

9. Meroauueckne peKOMEHJALMU VISl CAMOCTOATEIbHOI padoThl CTYACHTOB

Paznen MaTemMaTuky, MOCBSIIEHHBIN MAaTEMaTHIECKOMY MOJIEIIMPOBAHUIO (PU3NIECKHUX TPOIIECCOB
pa3NMYHON TPHUPOJBI, OYEBHJIHO, SBISETCS YPE3BBIYAfHO BAXKHBIM U TIOATOTOBKU OyIyIINX
CTIEIMAIIMCTOB M BKJIFOUAET B Ce0s1 MCKITFOUUTEIFHO MHOTO THIIOB MOJETIeH W METOJIOB MX aHanmu3a. M3-3a
OTPaHUYEHHOCTH 00BhEMa Kypca U € YUE€TOM TOTO, YTO MHOTHE MOJICNIH, PACUETHBIE CXEMBI U METOJIBI X
MpOrpaMMHOM peanm3armu  OyJqyT paccMaTpUBaThCS B CICMUAIBHBIX JACHUIUIMHAX, B JaHHOM
0011€00pa3oBaTEIILHOM Kypce MpeayCMaTpUBaCTCs 00CyX/IeHHE HEKOTOpPBIX  Haubosee
pacrpocTpaHEeHHBIX KIACCHYECKHX 3a7ad NPUKIAJHON MaTeMaTHKH W MEXaHUKH, MOJCIHPYEMBIX, B
OCHOBHOM, OOBIKHOBEHHBIMU JU(PepeHIInaIbHBIMU YPAaBHEHUAMU U JTUHEHHBIMU auddepeHnanibHbIMu
YpaBHEHHSIMH B YAaCTHBIX MPOM3BOIHBIX (M3y4eHHWE TAKMX YPaBHEHUI BTOPOTO TOPSIKA COCTABISET
peIMeT MaTeMaTHuecKOi (PU3NKH).

[Ipu u3yyeHnn ypaBHeHUN MaTeMaTUueCKON GU3UKHU CIIEyeT, PEexk/Ie BCero, 00paTuTh BHUMaHUE
Ha Kiaccuukanuio ypaBHeHUN. Bc€ MHOTOOOpasne ypaBHEHUN MaTeMaTHYECKON (DM3UKU MOXKET OBITh
paszeneHo Ha TpU Kiacca. YpaBHEHHUs KaKJIOTO Kjacca oOJagaroT OOIMMMH CBOMCTBAMHU pelieHuil. B
KaXKJIOM M3 ATHX KJIacCOB €CTh IMpOCTeillee ypaBHEHUE, Ha3bIBaeMoe KaHoHuueckum. [IpuHaaIeKHOCTh
YpaBHEHUS K TOMY WJIM HHOMY KJacCcy OIpeleNsieTcss COOTHOLIEHHEM MEeXIy Kod(pUuIMeHTaMH HpU
CTapUINX MTPOU3BOIHBIX.

Oco00e BHUMaHUE HA/I0 00PATUTH HA MOCTAHOBKHU HAYAJILHO-KPaeBbIX 32124 /IJIs1 YPABHEHUIl
runep60JM4ecKoro, NapadoJnyeckoro THUIOB M KPaeBbIX 3aJa4 VIS YPaBHEHUI IJIJIMNTHYECKOI 0
THHA.

Jroboe muddepeHnranibHOe ypaBHEHHE MaTeMaTHYECKOW (U3MKH UMEeT OCeCUHMCICHHOE
MHO>KECTBO pertieHuil. [[yis monydyeHus equHCTBEHHOIO peleHrs He0OX0IuMO 3a/1aHre JOMOJHUTEIbHbBIX
YCIIOBUM, KOTOPbIE MO3BOJISIOT OJIHO3HAYHO ONUCATh KOHKPETHBIN (u3ndeckuii npouecc. Komnuectso u
BU/JI TUX YCIOBUH 3aBUCAT OT XapakTepa U MOpsAIKa MPOU3BOIHBIX, BXOAAIINX B YpaBHEHHE, OT (JOPMBI
o07acTu, B KOTOPOU UIIETCS PeLlICHUE ypaBHEHUS, OT XapaKTepa B3auMoICHCTBUS pacCMaTpUBAEMOT0 Tella
(wu mporecca B BBIJICJICHHOM Telle) ¢ OKpyXKaroled cpemoid. B olmieM ciyyae MOTOTHUTEIbHBIMU
YCIOBUSIMU MOTYT OBITh HaAUAlbHbIE U 2PDAHUYHBIE YCIIOBUSL.

HavanpHble ycIOBHUS OMUCBHIBAIOT COCTOSIHME OOBEKTa B HaudaldbHBIE MOMEHT BpeMeHH. [lis
ypaBHEHUs TUNepOOIMYECKOTO THIIA CTABITCS ABa HAYAIbHBIX YCIOBHS COOTBETCTBEHHO BTOPOMY HOPSAKY
MPOM3BOJIHOM TIO BpPEMEHH, BXOJsIIel B ypaBHeHHe. OHHM XapakTepU3yIOT BEIMUYMHBI OTKIOHEHUN H
CKOPOCTEH Touek 00beKTa (CTPYHBI, CTEp)KHSI U JIp.) B HA4YalbHBII MOMEHT BpeMeHHu. /[ ypaBHeHuUs
napaboIMYeCcKOro THIAa CTABUTCS O/IHO HauyaJIbHOE YCIOBHE, UTO COOTBETCTBYET MEPBOMY MOPSIIKY IPOU3-
BOJIHOU TI0 BpeMeHH (eciu UcKoMasi (DYHKIUS B yPaBHEHHH TEIIONPOBOAHOCTH U(X,t) — TemmepaTypa B
MIPOU3BOJIBHOM CEUEHHM CTepXKHsA B J11000M MOMEHT BpeMeHM t, TO HadaJbHBIM YCIOBHEM 3aJaéTCs
pacrpeienieHiue TeMITepaTyphl Mo JJTHHE CTEPKHs B HaYalbHbIH MOMEHT Bpemenu t = 0).

I'pannyHbIe yCIOBHS ISl BOJTHOBOTO YpaBHEHHUS (€CIIM OHO OMHCHIBAET, HAMPUMED, MOTIEPEUHBIE
Koe0aHUs CTPYHbl KOHEYHBIX Pa3MEpPOB) XapaKTEPH3YIOT IMOBEJEHHE KOHIIOB CTPYHBI B IIpoliecce
KoJieOaHUi U 3aBUCAT OT XapaKTepa UX 3aKperieHuUs.

Jyis  ypaBHEHHs TEIUIONPOBOJHOCTH CTEP)KHSI TPAHUYHBIE YCIOBHS HMMEIOT CYIIECTBEHHO
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Pa3IUYHBIN BU B 3aBUCHMOCTH OT XapakTepa TEII00OMeHa KOHIIOB CTEPKHS C OKPYKaIOIIeH cpeou.

Jis ypaBHEHHS SJITUNTHYECKOTO THIA, KaK W IS ypaBHEHHS MapabOIMYecKOro THIIA, TaKKe
pa3nMyaoT pa3Hbie KPaeBbIe 3a/1a4M B 3aBHCUMOCTH OT YCIIOBUI Ha KOHTYpE paccMaTpUBaeMOn 00IacTH.

Ilosmomy  nocmanoska — 3adayu  mamemMamudeckou  Qusuxu  6KIOYaem  3a0auue
oughghepenyuanvbHo20 YypasHeHus. 8 YACMHBIX NPOU3BOOHBIX, ONUCHIEAIOWE20 Ucciedyemblli npoyecc, d
maxaice 8 oOwem ciyyae 2PaHUYHbIX U HAYALLHLIX YCI08UU, NO380JAIOUUX NOJYUUMb eOUHCMBEHHOe
peutenue.

Ecnu 3a0aua mamemamuueckoul puzuxu nocmasiena Koppekmuo, mo eé peueHue cywecmayem,
€OUHCMBEHHO U YCMOUYUBO K MATbIM USMEHEHUSIM UCXOOHBIX OAHHBIX.

TpebGoBaHme HENMPEpPHIBHON 3aBUCUMOCTH PEIICHUS OT MCXOJHBIX JaHHBIX 00YCIOBJICHO TEM, YTO
(du3nyecKue JTaHHBIC, XapaKTEePHU3YIOIINE HAYaTbHOE COCTOSHUE CHCTEMBI, OMPEICISIFOTCS, KaK MPaBUIIO,
AKCMIEPUMEHTAIBLHO, U BCETJ]a ¢ HEKOTOPOU MOTPEITHOCThI0. [103TOMY HE0OX0IMMa yBEPEHHOCTh B TOM,
YTO MaJIasi IOTPENTHOCTh B HCXOTHBIX JJAHHBIX OY/IET MPUBOJINUTH JIUIIH K MAJIOH MOTPEITHOCTH B PEIICHUH,
TO €CTh pPEIICHUE 3a]]aud He JIOJDKHO CYIMIECTBEHHO 3aBUCETH OT IMOTPEITHOCTEH H3MEPEHU.

[Tpu MOATOTOBKE K 3aHATHSAM CTYJICHT JOJDKCH U3YUNUTh TEOPETUUSCKUI MaTepHal IT0 TEME 3aHITHS
(WCTOIb30BaTh KOHCIIEKT JICKIUH, H3yYHTh OCHOBHYIO JIUTEPATypPy, O3HAKOMHUTHCS C JOMOJHHTEIHHOU
JUTEPATypPOH, MPU HEOOXOJIUMOCTH JIOTIOJHHUTH KOHCIIEKT, Jiejlas B HEM COOTBETCTBYIOIIWE 3aIlMCH U3
JUTEPATYPHBIX MCTOYHUKOB). B ciydae 3aTpyaHEHMIA, BO3HHKAIONIUX IMPU OCBOCHHU TEOPETHYECKOTO
MaTepuana, CTYACHTY ClIeyeT oOpamiaThCs 3a KOHCYJbTAIlMeH K MpemnojaBarenio. IIpeaBaputensHO
HE0OX0IMMO XOPOIIIO MPOyMATh BOMIPOCKI, KOTOPBIE TPEOYIOT pa3bsiCHEHHUS.

10. MeToanyeckue peKOMeHAAMH /ISl PeNnoiaBaTeist

[Ipexne Bcero, cieayeT oOpaTuTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3ydaeMbli
MMH MaTepuai SBIsieTcs JUIsl HUX HOBBIM, HE M3YYaBIIMMCS HU B IporpamMMme CpelHel IIKOJbI, HU B
KJIACCMUECKUX pa3ziesiaX BhICIIeH MaTeMaTHKH Ha epBoM Kypce. OTHaKO OH BIIOJIHE MOXKET OBITh YCIIEIIIHO
W3YY€H, €CITU CTYICHTbl OyayT MOCellaTh 3aHSATHS, CBOEBPEMEHHO BBINOJHATH JOMAIIHUE 33JaHUs U
M0JIb30BaThCs (IIpU HEOOXOJUMOCTH) CHUCTEMOM TUIAHOBBIX KOHCY/IbTAIUNA B TEYEHHE KaXKJOTO CEMECTpa.

Bomenmue B kype paast @ypbe v ypaBHEHUS] MaTeMaTU4eCKOM (PU3UKH MPAKTHUYECKH UMEIOT OYEHb
IIMPOKOE PacCHpOCTpaHEHUE MJISl PeUIeHUS Pa3HOTO pPOJa €CTeCTBEHHOHAydHBIX 3agad. Mx ocBoeHue
MIOMOKET CTY/IEHTaM YCIEIIHO IPUMEHSTh HAKOIIJICHHbIE 3HAHUS B IPO(ECCHOHATBHON AESITETLHOCTH.

Heob6xomumo ¢ caMmoro Hayasa 3aHsITHI peKOMEHI0BAaTh CTYIEHTaM OCHOBHYIO U IONIOJHUTEIbHYIO
JUTEpaTypy, a B KOHIIE CeMeCTpa JIaTh CIIUCOK BOIMPOCOB JUIs MOATOTOBKH K 3K3aMEHY .

Ha nepBomM 3aHATHHN MO JUCHMITIMHE 00513aTeIbHO TPOUH(POPMUPOBATEH CTYACHTOB O BUJIE U
(dhopmMe MPOMEeXKYTOUHOI aTTecTallly 10 AUCHUIUIMHE, CPOKaX &e MPOBEICHHUS, YCIOBHIX AOIMyCKa K
MIPOMEXKYTOYHOM aTTeCTAlluu, IPUMEHSIEMBIX BIIaX MPOMEKYTOYHOTO KOHTPOJIS.

CooOpakeHuss U PEKOMEHJAINH, MpHUBEACHHbIE B M. 9 paloueil mporpammbl Ui CTYIIEHTOB,
JNOJKHBI OBITh 4YeTKO Cc(OpMyIHpOBaHBl M HW3JIOKEHBI HMEHHO IMperojaBaTelieM Ha JIEKIUsX,
MPAKTUYECKUX 3aHATUSAX U KOHCYIbTAIHIX.

W3noxkeHne TEOpPETHMYECKOro MaTepuaia JIOJKHO  COMPOBOXKIATHCS — MIUTFOCTPATUBHBIMU
pUMepaMu, TIIATETbHO OTOOPAHHBIMU MIPENogaBaTeieM TaK, YTOObl TEXHHUECKHUE TPYTHOCTH U BBIKJIATKU
MPU PELIEHUHU 33Ja4d HE OTBJIEKAIM OT IJIABHOTO: OCMBICIEHUS UJEH U CYyTU MPUMEHSEMBIX METOJOB.
Crnenyer Bcerga yka3bIBaTh NpUMEphl MPAKTHUYECKOTO TNPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATHIX
ypaBHEHU# u GopmMy.

[IpakTHyeckue 3aHATUS JOJDKHBI OBITH OPraHU30BaHBI MPEMOAaBaTeNieM TaKUM OOpa3oM, Y4TOObI
0CTaBaJIOCh BPEMsI Ha MEPHOMYECKOE BHIMIOJTHEHUE CTyIEHTaMH HEOOIBIION caMOCTOATEeIbHON paboThl B
ayIUTOPUU JJIsl IPOBEPKU YCBOECHHSI U3JI0KEHHOTI'O MaTepuana.

[IpenonaBatenb, Bemymui MpakTHYECKUE 3aHATHS, JOJDKEH COTrJIacOBBIBaTH y4eOHO —
TEMaTUYECKU JIaH 3aHATHHA C JIEKTOPOM, UCIIOJB30BaTh EAMHYIO CHCTEMY 0003HAYCHUI.

[IpenonaBatento cienyer AOOMBATHCS CHUCTEMATHUECKOW HEMPEPHIBHOM pPAaOOTHI CTYIEHTOB B
TEYEHHE CEMECTpa, HEOOXOAMMO BBHISBISATH CHIBHBIX CTYJCHTOB M MPHBIEKATh WX K Hay4HOU padore, K
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YY4aCTHIO B PAa3HOTO pOJa OJMMIIMAAAX M CTYJCHYCCKHMX HAyYHO-TEXHHUYECKUX KOH(EPEHIUsX, W
KOHKYpCax.

CTyneHT AODKEH OUIylIaTh 3aMHTEPECOBAHHOCTH IMPENOJaBaTeNsl B JOCTHKEHUU KOHEYHOTO
pe3ynbTata: B MPUOOpEeTeHHH OOY4YaIONIUMUCS MPOYHBIX 3HAHHWH, YMEHUW M BIAJCHHUS HAKOIUICHHOMN
uHpopManuen A peneHus 3a1a4d B Ipo(heCCHOHATBHON eI TeILHOCTH.
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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

23



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
M T.II.
CucreMa cTaHIapTU3UPOBAHHBIX 3aJaHUN,
MO3BOJISIOLIAs
TecT doHI TECTOBBIX
5 aBTOMAaTH3HPOB .
(T) . 3a/IaHuI
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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.

27



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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