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1. Ilean ocBoeHMS AU CIUILINHBI

K ocHOBHBIM LeJISIM OCBOCHHUS TUCIMIUIMHBI «JIIEMEHTHI MAaTEMaTHUECKOTO MOJICTUPOBAHUS (H-
3UYECKUX MPOLIECCOB) CIEAYET OTHECTH:

- BOCIIUTaHUE y CTY/ICHTOB OOIIe MaTeMaTU4E€CKON KYJIbTYpBhI;

- IpUOOpETEeHNe CTyIeHTaMH LIMPOKOI0 Kpyra MaTeMaTH4eCKUX 3HAHWUN, YMEHUH U HaBBI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHIYKTUBHOMY M JIEAYKTUBHOMY MBIIIJICHUIO HAPsIy
C Pa3BUTHEM MATEMATHYECKOW UHTYULINH;

- YMEHHUE CTYICHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOI'O U3y4EHHs Y4eOHOM U Hay4yHOU
JUTEPaTyphl, COACPKALIEN MATEMAaTUYECKUE CBEICHUS U PE3yJIbTaThl,

- - (hopMupoBaHHe y CTyaeHTa TpeOyeMoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO OJATOTOBKU U 00ECIIEUHBAIOLINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

K 0CHOBHBIM 3a1a4yaM OCBOEHUS JUCLUIUIMHBI «OJIEMEHTH MaTeMaTHYECKOTO MOJIEIUpPOBa-
HUS PU3MYECKHUX MPOLECCOB» CIENYET OTHECTH:

- OCBOCHME CTY/IEHTaMH OCHOBHBIX MOHATUH, METO0B, (OPMUPYIOLIMX OOLIYI0O MaTeMaTu-
YECKYI0 NOJr0TOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOIO PEIICHUs BaKHBIX JUIsl IPAKTUUECKUX MPHIIO-
KEHMH 3a/1a4 ONTUMU3ALUHY,

- MIOATOTOBKY CTYJIEHTOB K JESTEIbHOCTH B COOTBETCTBUU C KBATU(UKALIMOHHOW XapaKTe-
PUCTUKOI OakayiaBpa IO HaIlPaBJICHHIO, B TOM 4Mcie (GOPMHUPOBAHNE YMEHUH HCIIOIb30BaTh OCBO-
SHHbIC MATEMaTHYECKHUE METO/IbI B TPOPECCHOHATLHON ACATEIHHOCTH.

2. Mecto nucuunjuHbl B cTpykType OOII cnenuanurera

Hucnurnnuna «971eMeHThl MAaTEMaTHIYEeCKOTO MOJIECTUPOBAHUS (PU3NYECKUX MTPOLIECCOBY OT-
HOCHUTCS K 3JIEKTUBHBIM JucHuiianHaM Ee uzyuenue Oazupyercs Ha JUCLUIUIMHE « Matemaru-
Ka». I[I/ICIII/IHJII/IHB, obecrieunBaeT HU3Yy4YCHHUEC JUCHUIIINH:

- MaTeMaTHKa,

- (pusuka;

- CONPOTHUBJICHUE MAaTEPUATIOB;

- TCOPETUUCCKAaA MCXAaHUKaA,

- IPUKJIA/IHAsl TEOpHUs KoJeOaHuil,

- HAAC)KHOCTh MECXaHNUYCCKHUX CUCTEM,

- IMHAMUKa MallliH,

- BBIYUCJIUTCIIbHAA MECXAaHUKA,

- CTaTUCTHYECKAsl MEXaHMKa,

- IPUKJIAAHBIC METOABI PACUCTOB HA HpOLIHOCTB;
- OCHOBBI (PM3UKU IPOYHOCTH U MEXaHUKa pa3pyLICHNUs;
- CTPOUTCIbHAA MCXaHUKa MalllvH,

- OCHOBBI BApHaLlMOHHOT'O NCYHCIIEHUS,

- TEOpHUS YIIPYTOCTH,

- TeOpus INIACTUYHOCTH,

- TEOpHsI MOJI3YUECTH;

- YCTOMUYUBOCTH A1€(hOPMUPYEMBIX CUCTEM,;

- YUCJICHHBIEC METOFbI.



3. [lepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs N0 IMCIUILIHHE,
COOTHeCEHHbIE C IVIAHUPYEeMbIMHU pPe3yJbTaTaMU 0CBOEeHHS 00pa30BaTeIbHOI MPOrpaMMbl

B pe3ynbrare ocBOeHUs AUCHUILTUHBI Y 00yUaromuxcst OPMUPYIOTCS CIIETYIOIINe KOMIETEHIIUN U
JOJDKHBI OBITh JOCTHTHYTHI CIICAYIOIINE Pe3yJbTaThl 00y4eHus Kak 3Tan (JOpMUPOBAHHS COOTBET-
CTBYKOUIMX KOMIETECHIUH!

Kon B pe3yabTare ocBoeHus o0pa- IlepeyeHb MIaHNPYyEMbIX Pe3yJbTATOB

KOMIIEeTEHIIUHU 30BaTEe1bHOM NIPOrpaMMBbI 0o0y4eHHusI 1O AUCHMILJINHE

o0y4arouuiics 10J/KeH 00J1a-
AaTh

YK-1 Cnoco0OeH ocCyIlecTBISATh KpHU- | 3HATH:
TMYECKMI aHAIM3 NPOOJIEMHBIX | ® aKTyalbHble  HPOOJEMBI  COBPEMEHHOIO
CUTYyallMii HA OCHOBE CUCTEMHO- | HAay4HOIrO U TEXHHUYECKOTO Pa3sBUTHS, (PHIIO-
ro  MHoaxona, BbIPabaTHIBATH co(ckre MpoOIEMbl CAMOPA3BUTHUS M CaMO-
CTPaTeruIo 1eUCTBUI peanu3aiyy YenoBeKa B 00JacTu MaTeMaTu-

KM ¥ TEXHUYECKHX HayK
yMeTh:

® a0CTPAaKTHO MBICIIMTh, 0000IIaTh, CHCTEMa-
TU3UPOBATh U AHAJIM3MPOBATH MOIYYCHHYIO
uH(POPMAIIHIO

BJIA/IETh:

® Ha OCHOBE OCBOCHHS OCHOBHBIX ITOJIOKCHHH,
3aKOHOB M METOJOB MAaTEMAaTHKH BIIAJIETh
CIOCOOHOCTBIO K aOCTPAaKTHOMY MBbIIILIC-
HUI0, aHAIN3Y, CHHTE3Y WH(POPMAITUU

4. CTpyKTYpa M coepKaHue TUCHUILINHBI

OO0miast TpPyI0EMKOCTh TUCIUILIAHBI COCTABIISIET 4 3a4eTHbIC eANHUIEI, T.€. 144 akagemuye-
CKHX yaca (M3 HUX 72 9aca — CaMOCTOsITeNIbHas paboTa CTYJIEHTOB).

JuctumuimHa «JEMEHTBl MaTeMaTHYeCKOTO0 MOJICIHPOBAHUS (DH3UUIECKUX TIPOIICCCOBY
M3y4aeTcsi Ha BTOPOM Kypce B 4eTBepToM cemectpe. [Ipu sTom Ha nekuuu Boiaensercs 1 yac B He-
nenro (18 wacoB), Ha mpakTUYeckue 3aHATHS — 3 Yaca B Hezemro (54 vaca), popma KOHTPOJIS - IK3a-
MEH.

CTpykTypa W coIepKaHHE TUCIHUIUIMHBI «DJIEMEHTBHl MATeMaTHYECKOTO0 MOICITUPOBAHUS
(bu3MYECKUX MPOIIECCOBY» MO CPOKaM U BUAaM paboThl oTpakeHbl B [IpunoxxeHuu.

Conep:xanue pa3iesioB QU CHUIITHHBI
BBeaenue
[Ipeamer, 3agaun U coaepkaHue TUCUUIIIUHBI. OCHOBHBIE ATaIlbl Pa3BUTUS JUCHUILIUHBL. CTPYK-
Typa Kypca, €ro MECTO M pPOJIb B MOJATOTOBKE CIENHAINCTA, CBA3b C IPYTUMU JUCHUIUIMHAMH.

Tema 1. OCHOBBI MAaTEMATUYECKOTO MOIeIMpOoBaHus. [loHATHE MaTeMaTHYECKOW MOJENH, UX Kiac-
cu(uKanysg U IpUMEHEHHE B JETEPMUHUPOBAHHBIX U CTOXACTUYECKUX 3a1adyax. OCHOBHbIE NMPHUH-
LATIBl MATEMATUYECKOTO MOJEIINPOBAHUSA. Y HUBEPCAIbHOCTh MAaTEMAaTHYECKUX MOJIEIIEH.
Tema 2. [IpumeHeHne Teopun 0OBIKHOBEHHBIX UG depeHInaTbHBIX YpaBHEHUH K 3a/1auaM Koieba-
HUN U yCTOMYMBOCTHU YIPYTUX CUCTEM. PelieHne ypaBHEHUH CBOOOHBIX U BBIHYKICHHBIX KoseOa-
HUI OIHOMACCOBBIX CHCTEM ¢ y4deToM JemrdupoBanus. [Ipumepsl 3anau Ha cOOCTBEHHbIE 3HaYe-
HUS U3 TEXHHYECKOW MEXaHUKH.
Tema 3. [IpumeHnenue MuHEHHBIX TU(GEpEeHIINATbHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOJIHBIX IS
MOJIETTUPOBAHUS PA3IUYHBIX PU3NUYECKUX IpolieccoB. IlocTaHOBKM HavyaabHO — KPaeBbIX M KPAEBBIX
3aJja4 MaTeMaTHYeCKON (PU3HKH.
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Tema 4. AHaINTHYECKUE U YUCIICHHbIC METOBI PEIICHUS] YPaBHEHUI MaTeMaTH4eCKoi (pU3UKH.
Merton pazfeneHus NEpeMEHHbIX sl ypaBHEHUH runepoosindeckoro tuna. Pemenus 3agaq o npo-
JOJBHBIX KOJEOAHUSX CTEp)KHEH, KPYTHIIBHBIX KOJEOaHHSIX BaJlOB. DJIEKTPUYECKUE KOJeOaHHs.
Tenerpadnoe ypaBHeHue.

Tema 5. Pemenus 3amau teruionpoBogHocTH U auddysuu. IIpocrpancTBennsie 3aaaun. Pacmpo-
CTpaHeHue TeIuia B 0qHopoaHoM nununape. @ynknuu beccens.

Tema 6. [IpumeHenne npsMbIX BapHannoHHbIX MeTon0B (Putna, byoHoBa — 'anepkuna) k pere-
HUIO 33Ja4 MeXaHHUKU. [[oHATHE 0 METOAE KOHEYHBIX JIEMEHTOB KaK BapHAallMOHHO — Pa3HOCTHOM
METOJIE.

Tema 7. MaTemaTuueckoe MOAEIUPOBAHUE HAIIPSKEHHO — 1e()OPMUPOBAHHOIO COCTOSIHUS, YCTOM-
YUBOCTH M KOJICOAHWH TUIOBBIX 3JEMEHTOB TOHKOCTEHHBIX KOHCTPYKIHH (CTEp)KHEH, MIIACTHH U
oboiovek). burapmonundeckoe ypaBHeHue. ['eoOMeTpUYecK HEMHEHHAs TEOPUsl IUIACTUH - ypaB-
Henus Penruist — Kapmana.

Tema 8. PazHocTHBIE METO/BI pelIeHUs] OOBIKHOBEHHBIX AU depeHInalIbHbIX YPaBHEHUN U ypaB-
HEHUH B YAaCTHBIX NIPOU3BOIHBIX.

5. 06p330BaTeﬂbHLIe TEXHOJOTMH, IPUMEHACMBIC IIPU OCBOCHUH JUCHUIIINHBI

Meroayka npenofaBaHUs AWCHHMIUIMHBI «DJIEMEHTHl MAaTEMaTHUYECKOrO MOJICIUPOBAHUS
(U3NIECKUX TPOLIECCOB» U PeaTH3alrs KOMIETEHTHOCTHOTO TIOJX0/1a B U3JI0KEHUU U BOCIIPHITUN
Marepuasa MpeayCMaTpUBAIOT HCIIOJIB30BAHUE CIEIYIOUIMX AKTHUBHBIX W HMHTEPAKTUBHBIX (OPM
MIPOBE/ICHUS TPYNIIOBBIX, WHANBUYAIbHbIX, ayIUTOPHBIX 3aHATUH B COYETAHWUU C BHEAYAUTOPHOU
paboToii ¢ 1enbo GOPMUPOBAHUS U Pa3BUTHS NPO(ECCHOHATBHBIX HABBIKOB 00YYarOIIUXCS:

— 3alUTa W WHIUBHIYaJbHOE OOCYKJCHHE BBIMOIHAEMBIX JTAllOB pacueTHO-TpauyIecKux
pabor;

- TPUBJICYEHHE JTYYIINX CTYACHTOB K KOHCYIBTHPOBAHUIO OTCTAOIIHX.

— OpraHu3anys ¥ NPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUH CTYICHTOB B (hopMe OIaHKOBOTO
TECTHPOBAHUS;

— TIPOBEJCHHE HMHTEPAKTHBHBIX 3aHATHH MO MPOIEAYpe IOArOTOBKM K WHTEpHET-
TECTHPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— UCIIOJIb30BaHUE UHTEPAKTUBHBIX (JOPM TEKYIIET0 KOHTPOJIA B JOPME ayAUTOPHOTO U BHE-
ayJUTOPHOTO WHTEPHET-TECTUPOBAHUS,

UTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE [0 MaTeMaTHKE C YUE€TOM Pe3yJIbTaTOB BBIIOIHE-
HUS CaMOCTOSITEILHBIX Pa0oT.

VY enbHbIN Bec 3aHATUHN, MPOBOAMMBIX B MHTEPAKTHUBHBIX (pOpMax, ompesesieH IVIaBHOW Iie-
JbI0 00pa30BaTEeNLHON MPOrpaMMBI, 0COOEHHOCTHIO KOHTUHTEHTA O0YJarOIIUXCsl H CO/ICpKaHNEeM
JUCLUIUIMHBI «DJ€MEHThl MATEMaTHYECKOT0 MOAETUPOBaHUS (PU3NUECKUX MPOLIECCOB» U B LEIOM
no aucuuiuimHe coctapisier 50% ayauTOpHBIX 3aHATHH.  3aHATHS ~ JIGKIMOHHOTO  THMA CO-
cTaBisAoT 33 % OT oObeMa ayIUTOPHBIX 3aHATHI.

6. OneHo4YHbIE CPeACTBA /ISl TEKYLIEro KOHTPOJs yCleBaeMOoCTH, IIPOMEKYTOYHOH aTTecTa-
OHMH N0 WTOraM OCBOCHMS JHCHUILUIMHBI H Y4e0HO-METOAMYeCKOe o0ecnmeYyeHne CaMoCTosi-
TeJbHOI padoThI CTY1eHTOB

B nporecce 00ydeHus: HCMONB3YIOTCS CIEIYIONINE OIEHOYHbIE (POPMBI CAMOCTOSTELHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTU U MPOMEKYTOUHBIX
aTTeCTalui:

- ABe pacyeTHO-rpadguyeckre padoThl.

PacueTrHo-rpadmnueckasi padora Ne 1. IlpumeHenue 0OBIKHOBEHHBIX JU(pdepeHIHATb-
HBIX YPAaBHEHHUH K 32/1a4aM YCTOHYMBOCTH M KOJIeOaHUIA.

E€ xpaTkoe conepxaHue:

Pemennie OOBIKHOBEHHBIX JIMHEHHBIX IU((epeHInanbHbIX OJHOPOJHBIX M HEOJHOPOIHBIX
YPaBHEHUH U CUCTEM.

4



PacuerHo-rpadguyeckass padora Ne

buzukn.

E€ xpaTkoe conepxaHue:

Haxosxnenne coOCTBEHHBIX (PYHKITUI

CKOT'O YpaBHEHHUS.
[TocTpoenue perieHus Ha4aIbHO-KPAeBBIX 3aJ1ay IS OJJHOPOJIHBIX U HEOAHOPOAHBIX Audde-
PEHITMAIBHBIX YPaBHEHUH TUIIEPOOIIMYECKOTO U MapaboIMYeCcKOro TUIIOB.
[TocTpoenue pemieHrss KpaeBbIX 3a/1ad Il OJHOPOIHBIX M HEOAHOPOAHBIX TUddepeHIraib-
HBIX YPaBHEHUH AJUIMNITUYECKOTO THUIIA.

1. Yactp 2. PemieHue ypaBHeHMii MaTeMaTH4eCKOMH

napa60quec1<oro, l"I/Il'Iep6OJ'II/ILIeCKOFO W 3JJIMIITHYC-

OneHouHble CpeACcTBa TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI U 3a7a-
HUS B (popMe OJaHKOBOTO TECTMPOBAHUS JJIsl KOHTPOJIS OCBOCHMs OOy4arOIMMUCS pa3fiesioB JHC-

IIHITJIMHBI,

npuem PI'P.

OO0pa3iibl TECTOBBIX 3aAaHui, 3aganuii PI'P, KOHTpOIbHBIX BONPOCOB W 3aJaHUM ISl TIPOBE-
JICHUS TEKYIIETO KOHTPOJIS, 9K3aMEHAIIMOHHBIX OMIIETOB mpuBeeHbI B [Ipmioxkenun 2.

6.1. ®oHa OLEHOYHBIX CPEACTB AJisl IPOBeAeHHSI MPOMEKYTOUHONH aTTeCTAMH
00yYaromuxcs Mo JUCHUIIMHE «IJIeMeHThl MATEMATHYECKOT0
MoIeJIMPOBaHusl (PU3NUECKUX MPOIECCOB»

6.1.1. IlepeueHb KOMIETEHIIMI C yKa3aHUEM ITAMOB UX (OPMUPOBAHUSI B IIPOIIECCE OCBOCHUS 00-

pasoBaren

BHOM IIPOIPAMMBL.

B pe3yiibTaTe OCBOCHUA AUCHUILINHBI q)OpMI/Ip}IIOTCH CJICAYIOUC KOMIICTCHIIUN

Kon B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrPaMMbl 00y4aloUIuiics
KomMnerenuun JOJIKeH 00J1a1aTh
YK-1 Cnioco0OeH OCyIIECTBISATh KPUTUYECKUI aHaIu3 MpPOOJIEMHBIX CHUTyallMid Ha
OCHOBE CUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBaTh CTPATETUIO ACUCTBUI

B IIpouecce OCBOCHUA 06pa30BaTeJ'ILHOfI IMporpaMmbl IaHHBIC KOMIICTCHIIMHM, B TOM YHUCJIC
UX OTACIBbHBIC KOMIIOHCHTHI, q)OpMI/Ip}IIOTCSI IIO3TAITHO B XOJ€ OCBOCHHA 06y‘-IaIOHII/IMI/IC5[ JUCIIH-
IIJIMHBI B COOTBETCTBHUHU C y‘{e6HHM IJIAaHOM U KaJICHAAPHBIM Fpaq)I/IKOM yqe6H0ro mnmpomnecca.

6.1.2. Onucanue nmokasartejeii 1 KpUTepHeB OLEHUBAHUSI KOMIIETEeHIUI,

(l)OpMI/IpyeMbIX 0 UTOraM OCBOCHHUSA JUCIHUIIJINHBI, OIIMCAHUEC IIKAJI ONCHUBAHUA

[ToxazareneM OllEHMBAaHUSA KOMIETEHLUN HA pa3IUYHbIX 3Tanax ux (OpMUPOBAHUS SBISET-
Csl TOCTH)KEHUE 00YYaroLMMHCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCLUIUIMHE.

YK-1 CnocoGeH ocymecTB/ISITh KPUTHYECKHH aHAJIHM3 MPOOJIEeMHBIX CUTyalliii Ha OCHOBE CHCTEMHOIO
MO/IX0/12, BLIPA0ATHIBATH CTPATETHIO 1 CTBHIT

Kputepun ouennBanus

IHoka3zaTeJb
2 3 4 5
3HATH: OOyuatonmuiicss neMoHcTpupyeT | OOydaromuiics 1eMOH- OOyuaronumiics neMoH- | OOyvaronuiics
aKTyaJlbHEIC MOJTHOE OTCYTCTBUE WIIM HEJNO- | CTPUPYET HEMOJHOE COOT- | CTPUpPYET JIOCTATOYHO | IEMOHCTPUPYET
npoOJeMBl  CO- | CTaTOYHOE COOTBETCTBHE 3HA- | BETCTBHE 3HAHHU IPO- rIyOOKue 3HAHUS | TOJIHOE COOTBET-
BPEMEHHOT'O HUM KOHTPOJIMPYEMBIX pasjie- | rpamme: KOHTPOJHUPYEMBIX CTBHE 3HAHUM

HAYYHOTO U TeX-
HHYECKOTo pas-
BUTHS, ¢duo-
copckue  mpo-
OyieMbI  camopas-

JIOB MaTeMaTHKU:
HE CTOCOOEH apryMEeHTHPOBaH-
HO M IIOCJIeOBATeJIbHO H3JIa-
ratb MaTre€puaj, HCIPaBUIBHO
OTBCYACT HA JAOINOJIHUTCIBbHBIC

JIOITYCKarOTCs OIINOKH,
MIPOSIBIIAETCS] HEAOCTATOY-
HOE, TOBEPXHOCTHOE 3Ha-
HHUE TEOPHH, CYTH METO-
JoB. [[nst nonmy4enus npa-

pa3zenoB JUCUUILIAHBI, OT-
BEUAeT HAa BCE BOIPOCHI, B
TOM YHUCJE JOIOJIHUTENb-
Hble. B TOo xe Bpems npu
OTBETE [OITyCKAET HECyIe-

IporpamMme Juc-
IUTITIHEI,
JIOTHYHO ¥ apry-
MEHTHPOBAaHHO
OTBEUAET Ha BCE
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BUTHSI U Camope-
anM3ani  4eyo-
BeKa B 00JlacTH
MaTeMaTHKH  H

BOIIPOCHl HWJIM 3aTPyITHICTCA C
OTBETOM

BHJILHOTO OTBETA TPEOYIOT-
Csl YTOUHSIFOII[ME BOIPOCHI.

CTBEHHBIE TTOTPEITHOCTH
WIA JaeT HEJOCTaTOYHO
TIOJIHBIE OTBETHI

BOIIPOCHI, B TOM
YHCJIC TOTOTHHU-
TeJbHBIC, TTOKA3bI-
BaeT BBICOKUHU

TEXHUYECKHUX YPOBEHB TCOPETH-
HayK YeCKOM ITOATOTOB-
KH
yMeThb: OOyyaronuiicst mokaspiBaeT He- | OOy4arommiicst AeMOH- OOyyatomuiicst ieMoHCTpH- | OOy4arommiics
abCTpaKTHO JIOCTATOYHOE YMEHHUE MPHME- CTPUPYET HEMOIHOE COOT- | PYEeT YaCTUYHOE COOTBET- JIEMOHCTPHUPYET
MBICJIHTh, 0000- | HITh TCOPHIO K PCUICHUIO NIPE/- | BETCTBUE CICAYIOIIUX CTBHE CJICAYIONINX YMCHHUN: | YMCHHUE HpUMeE-
1IaTh, CHUCTEMa- | JIATAEMBIX 3a]1a4, JIOIYCKAcT YMCHHUI: pelIcCHHE 3a7ay, MPUMEHSTh TEOPCTHICCKHE HSTH TCOPHIO K
TU3UPOBAThH U | TpyOble OMIMOKY MPH PEIICHUM | YMEHHUE MOJB30BAThECA ME- | METOJBI K PCIICHUIO 3a/1ay. PEIICHUIO MpeJi-
aHAITU3UPOBATh 3a/1a4 WIKM BOOOIIE PEeIICHHS TOJaMU MaTeMaTHYECKOM VMeHHS OCBOEHEI, HO J10- JlaraeMbIX 3a1a4,
MOJYICHHYTO 3a/a4 OTCYTCTBYIOT, HEIpa- (u3ukn. B permennn 3agad | mMycKarOTCS HE3HAYHTEb- MIPaBUIIHHO H
HHPOPMALIHIO BHJILHO OTBEYAET HA JOIOJIHHU- MOTYT COAEPIKaThCs TPY- HbIE€ OIIMOKH, HETOYHOCTH, MTOJTHO CTPOUTH
TEeJNBHBIC BOTIPOCHL, CBSI3aHHEIC ¢ | Oble OMMOKH, MPOSBIACTCA | 3aTPYOHEHUS NP PEIICHUH | PEIICHHUS MaTeMa-
M3yJaBIIAMUCS B Kypce Mare- HEIOCTaTOYHOC YMCHHE 3a71a4, HE BIIMAIONINE Ha THYECKMX 3aa4.
MaTHYECKIMH METOIaMt B MO- | MPUMEHSTH TCOPHIO K pe- o0mmii X011 pereHus CBobonmHO omepu-
JEISIMU  WJTH 3aTPYIHACTCS C IICHUIO TpeIaracMbIX 3a- pyert npuobpe-
OTBETOM au. TEHHBIMH YMCHHU-
SIMH, IPUMECHSCT
UX B CUTYyalUsix
MOBBIIIICHHOMN
CIIOKHOCTH.
BJIAJIE€Th: OO6yugatommiicst He Bianeet win | OOydJaroniuiics Biageer OO0yuarommiicss 9acCTHIHO OO6yuJarommiics B

Ha OCHOBE OCBO-
€HHS OCHOBHBIX
MMOJIOKCHUH, 3a-
KOHOB M METO-
JIOB MaTEMaTUKH
BJIAJETL CIIOCO0-
HOCTBIO K aO-
CTPAKTHOMY

MBIIIIEHHIO,

aHalu3y, CHUHTe-
3y uH(pOpMAaIH

B COBEPLIEHHO HEJA0CTaTOYHOU
CTEIICHU BJIAZICET

HaBbIKaM¥ MPUMCHCHUA
TEOPETUYECKOrO ammnapara u
Ppa3JIMYHbIX MAaTEMAaTUYCCKUX
METOJIOB K PEUICHMIO 3a1a4

MaTEMaTHYECKUMHUA METO-
JIaMH B HETIOJHOM 00BLEME,
JIOTTYCKAIOTCSI 3HAUUTE b~
HBIE OIIUOKU, IPOSBIAETCS
HEIOCTaTOYHOCTh BJIajie-
HHUS MaTeMaTHYeCKOH TeX-
HHUKOH, UCIIBLITEIBAET 3HA-
YUTEJIbHBIE 3aTPyIHEHUS
[P IPUMEHEHUH HABBIKOB
B HOBBIX CUTyaLUsIX.

BJIaJICCT METOIaMHU MaTeMa-
THYECKOIl (PU3UKH, HABBIKH
OCBOCHBI, HO JIOMTYyCKAIOTCS
HE3HAYHUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHCHUS
NPU aHAJMTHYECKUX OTepa-
LUSIX, IEPEHOCE YMEHU# Ha
HOBBIE, HECTAH/IAPTHBIE CH-
TyaIuu.

IOJIHOM 00BbeMeE
BIIaJIcET METO/Ia-
MU MaTCMaAaTHU4YC-
cKoll pu3uKH,
CBOOOHO TIpUMe-
HACT HOJ'Iy‘-ICHHBIe
HABBIKH B CUTYya-
LUSIX TTOBBIIIEH-
HOH CJIO’KHOCTH.

[Ixama oneHUBaHUS PE3YyJIbTAaTOB HpOMe)KYTOQHOIZ aTTeCTallMy U € ONHCaHue:

DopMa NPOMEKYTOUYHOH aTTeCTALMM: IK3aMeH

[TpomesxyTouHas arrectanus oOydaromuxcs B popMe sK3aMeHa MPOBOAUTCS MO PE3ysbTa-
TaM BBITNOJIHEHMS] BCEX BUJIOB YUEOHOH pabOThI, MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JTaHHOU
JUCLUIIINHE, TIPU 3TOM YYMUTBIBAKOTCS PE3YJIbTaThl TEKYILETO KOHTPOJSA YCIEBAEMOCTU B TCUCHHUE
cemectpa. OlieHKa CTENeHH JOCTIKEHUS 00yJaloMMUCs TUTAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUS 10
JUCLUIIIMHE IIPOBOAUTCS MPENOAaBaTeIeM, BEAYIIUM 3aHATHS 110 JUCLUIUIMHE METOAOM JKCIIEPT-
HOM oueHKH. [1o uroram npomeXKyTo4HOW aTTECTAl[My 110 TUCLHUILIMHE BBICTABIISIETCS OLEHKA «OT-
JIMYHO», «XOPOIIO», «yAOBJIECTBOPUTEIBHO» UIH «HEYAOBIETBOPUTEIILHO.

Ikana oneHNBaHUA

Onucanue




BeinonHensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKHU CTY-
JIeHTa K NPOMEKYTOYHOH aTTecTallMM, IPEIYyCMOTPCHHBIC
nporpaMMoil AuCUUIUIMHBL. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, yMEHHI, HABBIKOB ITOKA3aTEJISIM, IIPHUBEJICHHBIM B
OtnnuHO TabIUIIax, ONEpUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBBIKAMH, PUMEHSET UX B CHUTYalUSX HMOBBIIICHHON CIOXKHO-
ctu. [Ipu 3TOM MOTYT OBITH JONYIICHBI HE3HAYUTEIbHBIE OLTHO-
K{, HETOYHOCTH, 3aTPyJHEHUS IIPU NepeHOCe 3HAaHUH U YMEHUH
Ha HOBBIC, HECTaHAPTHBIC 3a1a4H.

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTY-
JAEHTa K INPOMEKYTOYHOH aTTeCTAllMH, IIPEIyCMOTPEHHBIC
nporpaMMoil JuciuIuinHbl. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTeNsIM, IPUBEACHHBIM B
TabIUIax, ONEepUPYyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMu. B TO ke Bpems mIpu OTBETE IOINYCKAET HECYILe-
CTBEHHBIE NOTPEIIHOCTH, 3aJaud pEIIAeT C HeI0o4YeTaMHu, He
BJIMSIFOILIMMU Ha OOIIUI X0/ PEeLICHHUS.

Xoporio

BrlinonHensl Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKH CTY-
AEeHTa K NPOMEKYTOYHON aTTecTauMH, MNPEeIyCMOTPEHHbIC
porpamMmoi TucuuIuiiHbl. CTyJIEeHT AEMOHCTPUPYET COOTBET-
CTBHUE 3HAHUM, YMEHHI, HABBIKOB [TOKA3aTEJISIM, IPUBEICHHBIM B
TabJInIax, onepupyeT NpUOOPEeTEHHBIMH 3HAHUSMHU, YMEHUSIMH,
Y 10BIIETBOPUTENBHO HaBbIkaMH. Ho moka3eiBaeT HerimyOOKHUe 3HaHMsI, IPU OTBETE HE
JIOTYCKaeT TpyObIX OMMIMOOK WM TPOTUBOPEYHil, OJHAKO B
(GOpMyYITUPOBAHUHN OTBETA OTCYTCTBYET JOJDKHAS CBSI3h MEXKIY
AaHAJIN30M, apryMEHTAlMel U BBIBOJAMU, B PELICHUHU 3a7a4 MO-
TYT COJEPKAaThCs TPyObIe OMMOKH. J{JIs1 MoTydeHus mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIONINE BOTIPOCHI.

He BbInosHEHBI 00fA3aTeJIbHbIE YCJOBHS NOATOTOBKH CTY-
AEGHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
nporpammoit aucuurueel, MW cTryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHUI, HABBIKOB IIPUBEACHHBIM
B Ta0JuIax Moka3aTelsiM, JONYCKAIOTCs 3HAYMTEIbHbIE OLINO-
KM, MIPOSIBJISIETCS OTCYTCTBUE 3HAHWUM, YMEHUM, HaBBIKOB 110 psi-
Ny TIOKa3aTesei, CTYACHT UCIBITHIBACT 3HAUYUTEIBHBIE 3aTPY.I-
HEHUs [IpU ONIEPUPOBAHUH 3HAHUSMU U YMEHUSIMU.

HeynosnersopurensHo

D OoHABI OLIEHOYHBIX CpPpeaACTB NMpPEACTABJICHDLI B IPUJIOKEHUMN 2K paﬁoqeifl nmporpamme.

7. YueOHO-MeTOoAuYeCKOe U MH(OPMAIIMOHHOE o0ecTeyeHne TUCIMITHUHbI
a) OCHOBHasl JINTepaTypa:

1. 3ammm3usik, B. E. BBenenune B MmaTemMaTH4YeCKOE MOJICIMPOBAHKE: ydeOHOE MOcoOue Njisi BYy30B /
B. E. 3anu3nsk, O. A. 3onoroB. — Mocksa : U3parensctBo FOpaiit, 2020. — 133 ¢. — (Bbicmiee
obpazosanmue). — ISBN 978-5-534-12249-7.

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

2. bopnosckuit, I'. A. ®uznueckue OCHOBBI MaTEMAaTUYECKOTO MOJIEIMPOBAHUS : YUEOHUK U
npakTukyM Juis By3oB / I'. A. bopnosckuii, A. C. KongpatseB, A. Yoynepu. — 2-e u3f., ucnp. u
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https://urait.ru/bcode/447100

non. — Mockga: M3natensctBo KOpaiit, 2023. — 319 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-
5-534-05365-4.

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

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. Jlo6anoB, A. 1. MartemaTtndyeckoe MOJEIUPOBAHNE HEIMHEHHBIX MPOIECCOB : YUEOHHK IS BY-
30B / A. U. Jlo6anos, U. b. TletpoB. — Mocksa : U3narensctBo IOpaiit, 2020. — 255 ¢. — (Bbic-
mee oopazoBanue). — ISBN 978-5-9916-8897-0.

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

B) IPOrpaMMHOe o0ecriedeHre U HHTEPHET-PeCypChl:

[IporpammHoe obecrieueHre He TPETYCMOTPEHO.

HHuTepHeT-pecypchl BKIOYAIOT y4eOHO-METOJMUECKUE MaTEPUAIIbI B JIEKTPOHHOM BUJIE,
npeacTaBiICHHbIE Ha caiite mospolytech.ru B pasaene: «L{eHTp MaTeMaTHYECKOTO 0Opa30BaHIS»
(http://mospolytech.ru/index.php?id=4486);

BapI/IaHTbI KOHTPOJIbHBIX 3aI[aHI/II71 110 JUCILIUITIIINHEC IpeaAcCTaBJICHbI Ha cairtax:
http://i-exam.ru, http:// fepo.ru.

Ilone3urie y‘le6H0-MeTOI[I/I‘leCKI/IC u I/IH(i)OpMaLII/IOHHBIe MaTCpHaibl ITPCACTABJICHbBI Ha caii-

Tax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

8. MarepuaibHO-TEXHUYECKOE ODecredeHne T CHUIITUHbI

AyauTopus U JEeKIIMOHHBIX M MPAKTUYECKUX 3aHATHH 00IIero GoHaa, cTojasl y4eOHbIe CO CKaMb-
SIMH, ayJJUTOpHas JocKa. Pabouee MecTo mpenoaaBaTess: CTo, CTYI.

9. Meroauueckne peKOMEHJANHU VISl CAMOCTOATEIbHOI pa0oThI CTY1CHTOB

Pa3nen MaremMaTuku, MOCBSIIEHHBIA MAaTEMAaTHYECKOMY MOJEITUPOBAHUIO (PU3MUECKHUX TPO-
[[ECCOB Pa3NUYHON MPHUPOBI, OUYEBUIHO, SBISETCS YPE3BBIYAMHO BAXKHBIM JJISI TTOJTOTOBKU OYyITy-
[IUX CHEIUATMCTOB M BKJIIOYAET B C€0S1 MCKIIIOUUTEIILHO MHOTO TUIIOB MOJIeJIel U METOJ0B UX aHa-
nmu3a. M3-3a orpaHrueHHOCTH 00beMa Kypca U C y4ETOM TOTO, YTO MHOTHE MOJENH, pacueTHBIE
CXEMBI U METOJIbl UX MPOTPAMMHON peanu3anuu OyayT pacCMaTPUBATHCS B CHEIUATBHBIX THACIIH-
IUIMHAX, B JAHHOM OOIIe00pa3oBaTelbHOM Kypce MpeaycMaTpuBaercs OOCYKIEHUE HEKOTOPBIX
Han0oJiee pacrpOCTPAHEHHBIX KJIACCUYECKUX 3a7au MPUKIAJHOW MAaTeMaTUKU U MEXaHUKU, MOJIe-
JTUPYEMBIX, B OCHOBHOM, OOBIKHOBEHHBIMH IU(D(epeHIINATbHBIMI YPaBHEHUSIMH U JIMHEHHBIMU
mudPepeHIMaIbHBIMUA YPAaBHEHUSMH B YAaCTHBIX MPOU3BOJHBIX (M3yUY€HUE TaKUX YpaBHEHHM BTO-
pOTo MOpsIJIKa COCTABIIAET MPEIMET MaTEeMaTUIECKON (PU3UKN).

[Ipy m3ydyeHun ypaBHEHHMI MaTeMaTHYeCKOM (PU3UKU CledyeT, MpEekIe BCEro, oOpaTUTh
BHUMaHUE Ha KJIacCHU(PUKaAIUIO ypaBHeHUN. Bc€ MHOrooOpasue ypaBHeHUN MaTeMaTH4ecKon (hu3u-
KM MOXET OBITh pa3/ielieHO Ha TPH Kjacca. Y paBHEHHUS KaXJIOTo Kiacca o0jgagaroT OOIUMHU CBOM-
CTBaMHU peIlIeHU. B KaK0M M3 3TUX KIJIAaCCOB €CTh MPOCTEilIlIee ypaBHEHUE, Ha3bIBAEMOE KAHOHU-
yeckum. [IpuHAUIEKHOCTS YPAaBHEHHSI K TOMY WJIM WHOMY KJIACCY OMPEACNSIETCS] COOTHOIIEHUEM
MeXIy K03 PUIIMEHTaMU TIPH CTAPIINUX MPOU3BOIHBIX.

Oco00oe BHMMaHHMe HAA0 OOPATHUTHL HA INMOCTAHOBKH HAYAJbHO-KPaeBbIX 3aJa4 [JIsl
YPaBHEeHHMH runepooIMm4ecKoro, napadoJnuecKoro THIOB M KPaeBbIX 3a/1a4 IS YPaBHEHUil
LUIUNTHYECKOT0 TUIIA.

Jlroboe muddepeHnanTsHOE YpaBHEHHE MAaTEMaTUYECKOW (U3MKH HMeEeT OECUHCICHHOE
MHOXECTBO pemIeHuid. J[s moaydeHuss eNMHCTBEHHOTO PEIIeHHs] He0OX0MUMO 3aJaHue JOTOTHHU-
TEJBHBIX YCIOBUH, KOTOPHIE MO3BOJSIOT OJHO3HAYHO OMUCATh KOHKPETHBIA (PM3MUECKUN TpOIIecC.
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KonmuecTBo ¥ BUA 3THX YCIOBUN 3aBUCAT OT XapaKTepa U MOPSAKA MPOU3BOMHBIX, BXOJSIIUX B
ypaBHEHUE, OT (OpMbI 00JacTU, B KOTOPOW MILETCS pElIeHUE ypaBHEHHUs, OT XapakTepa B3auMO-
JEUCTBUS pacCMaTpUBAeMOro Teja (WM mpoliecca B BBIICICHHOM TeJe) C OKpY»Karolen cpenoil. B
o011eM ciayyae IOMOJHUTEIbHBIMH YCIIOBUSIMU MOTYT OBITh HauaibHble U SPAHUYHbIE YCILOBUSL.

HauanbHble ycoBHS OMUCHIBAIOT COCTOSTHUE 00BEKTa B HAYAJIbHBIA MOMEHT BpeMeHH. [l
ypaBHEHUS TUNIEPOOINYECKOT0 THUIIA CTAaBATCS JBa HayalbHBIX YCIOBUS COOTBETCTBEHHO BTOPOMY
MOPSZIKY MPOW3BOJHOMN 1O BPEMEHHU, BXOJAMICH B ypaBHeHUE. OHH XapaKTePU3YIOT BEIIMYMHBI OT-
KJIIOHEHUH U CKOPOCTEil ToueK 00beKTa (CTPYHBI, CTEP>KHS U Jp.) B HaualbHBIH MOMEHT BPEMEHH.
Jlnst ypaBHEHUS MapaOOJIMYECKOro THIA CTABUTCS OJHO HAa4aJbHOE YCIOBHE, YTO COOTBETCTBYET
MEPBOMY MOPSAKY MPOU3BOJHOM MO BpeMeHHU (ecnu uckomas (PyHKUHS B ypaBHEHUU TEILIONPO-
BoHOCTH U(X,t) — TeMneparypa B IpOM3BOJIBHOM CCYCHUU CTEPIKHS B JIFOOOI MOMEHT BpeMeHH t, To
HavyalbHBIM YCIIOBHEM 3a7aéTcs pachpeiielieHue TeMIepaTyphl MO JIMHE CTEP>KHS B HAYaJbHBIN
MOMeHT BpemeHnHu t = 0).

['pannuHbIe yCIOBHS JUIsl BOJIHOBOTO YpaBHEHHUS (€CIM OHO ONMUCHIBAET, HANPUMED, IOIe-
peuHble Koe0aHus CTPYHBI KOHEYHBIX Pa3MEpOB) XapaKTEPHU3YIOT MOBEICHHE KOHIIOB CTPYHBI B
rpolecce KoJeOaHuii U 3aBUCAT OT XapaKTepa UX 3aKperieHHs.

s ypaBHEHUS TETUIONPOBOJHOCTH CTEPXKHS TPAaHUYHBIC YCIOBHS MMEIOT CYIIECTBEHHO
pa3IMYHbII BUJ B 3aBUCUMOCTHU OT XapakTepa TeriooOMeHa KOHIIOB CTEPKHS ¢ OKpYKaroIel cpe-
JIOM.

Jlis ypaBHEHUS SJUTMIITUYECKOTO TUIIA, KaK U U1 ypaBHEHUS MapaboIMdecKoro THIMa, Tak-
K€ pa3IMyaroT pa3Hble KPaeBbIe 3a/1a4M B 3aBUCUMOCTH OT YCJIOBUH Ha KOHTYpE paccMaTpUBaeMOi
o0racTu.

Tlosmomy nocmanoexka 3a0auu mMamemamu4eckol Qu3uku skioyaem 3adanue ougoepen-
YUATILHO20 YPABHEHUS 8 YACMHBIX NPOU3BOOHBIX, ONUCHIBAIOUE20 UCCTIeOyeMblil npoyecc, a makaice
8 0Owjem cuyyae epanuyHbIX U HA4aaIbHbIX YCI08UL, NO3GOTAIOWUX NOTYUUMb eOUHCINEEHHOE pelle-
Hue.

Ecnu 3a0aua mamemamuyeckol Qu3uku nocmasieHa KOppeKmHo, mo eé peuienue cyuje-
cmeyem, eOUHCMBEHHO U YCMOUYUBO K MAILIM USMEHEHUSM UCXOOHBIX OAHHBIX.

TpeboBaHre HENpPEepHIBHOW 3aBUCUMOCTH PEIICHHS OT HMCXOIHBIX ITaHHBIX OOYCIIOBJIEHO
TeM, 4TO (U3NUECKUe JaHHbIE, XapaKTePHU3YIOIIe Ha4yallbHOE COCTOSIHIE CHCTEMBI, OIPEIENSIFOTCS,
KaK TPaBWIIO, SKCIIEPUMEHTAIIFHO, U BCETJa C HEKOTOPOU MOrpenrHocThio. [loaTomy HeoOxoanma
YBEPEHHOCTh B TOM, YTO Majlasi MOTPEUTHOCTh B UCXOAHBIX JaHHBIX OYyJeT MPUBOJAUTH JIUIIb K Ma-
JIOW TIOTPEUTHOCTH B PEIICHUH, TO €CTh PEIICHHE 3aJaui He JIOJKHO CYIIECTBEHHO 3aBHCETh OT IO-
IPELIHOCTEN U3MEPEHUN.

[Tpr MOATOTOBKE K 3aHATHUSAM CTYICHT JOJDKCH M3YYHTh TCOPETHYCCKHIA MaTepual Mo TeMe
3aHATUS (MCTIONB30BATh KOHCHIEKT JEKIUI, U3YUYUTh OCHOBHYIO JIUTEPATYpPY, O3HAKOMHUTHCS C JO-
MOJTHUTEIBHON JTUTEPaTypOid, TIPU HEOOXOAMMOCTH JOTOJHUTH KOHCIEKT, Aeiasi B HEM COOTBET-
CTBYIOIIIME 3allCH U3 JIUTEPATYPHBIX HCTOYHUKOB). B ciydae 3aTpyIqHEHHI, BO3ZHUKAIOIIUX MPU
OCBOCHHHU TEOPETHYECKOTO MaTepHalia, CTYACHTY cielyeT oOpamarbcs 3a KOHCYJIbTAllMeld K Tpe-
nojasarento. IlpeaBaputenbHo HEOOXOAMMO XOPOILIO MPOAYMaTh BOIPOCHL, KOTOpBIE TPEOYIOT
pa3bsICHEHUSI.

10. MeToanyeckue peKOMeHIaMH 1JIsl IPenoiaBaTeisi

[Ipexxne Bcero, cieayeT oOpaTUTh BHUMaHUE CTY/IEHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMbIii UMHU MaTepHall sBIISIETCS JJII HUX HOBBIM, HE M3Y4YaBIIUMCSA HHU B IIpOrpaMMe CpeaHen
LIKOJIBI, HU B KJIACCUYECKHX Pa3Zesiax BBICIIECH MaTEMaTHKH Ha MepBOM Kypce. OHAKO OH BIIOJIHE
MOJKET OBITh YCIIEIIHO M3y4YeH, €CIM CTYJEHThI OyayT Mocelarh 3aHsTUsl, CBOEBPEMEHHO BBINOJ-
HATH JOMAIITHUE 33aJJaHUs U MOJIb30BaThCA (IIPH HEOOXOAMMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJIbTa-
LUH B TEYEHUE KAXKJOTO CEMECTpa.

Bomenmme B kypc psasl @ypbe ¥ ypaBHEHUSI MaTeMaTHYECKOW (PU3MKH MPAKTUUYECKH UMe-
IOT OYEHb IIMPOKOE PaCIpPOCTPaHEHUE Il PELIEHUs Pa3HOr0 pOJia €CTECTBEHHOHAYYHbIX 3a7a4. Mx
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OCBOEHHUE TIOMOXKET CTYIEHTaM YCIICITHO MPUMEHITh HAKOIUICHHBIC 3HAHUS B MPOQECCHOHATHHON
NEeSATEIbHOCTH.

Heob6xoauMo ¢ camoro Haudasna 3aHATUM PEKOMEHIO0BAaTh CTYACHTaM OCHOBHYIO M JIOIIOJIHU-
TEJIbHYIO JIUTEPATYPY, @ B KOHIIE CEMECTpa AaTh CIIMCOK BOIIPOCOB JUIsl MOJATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY 1O JUCIUIUIMHE 0053aTeIHHO TPOUH(OPMHUPOBATH CTYICHTOB O BUJIE U
(dbopMe IpOMEKYTOUHOM aTTeCTallMK 110 AUCHUIUIMHE, CPOKax €€ MPOBEICHUS, YCIOBUAX JA0MyCKa K
MIPOMEKYTOUYHOM aTTECTALMH, IPUMEHIEMBIX BUAAX TPOMEKYTOUYHOTO KOHTPOJIA.

CooOpakeHus ¥ peKOMEHIallNH, IPUBEACHHbIE B 11. 9 paboyeil mporpaMMsl IJ1sl CTYICHTOB,
JIOJKHBI OBITh YETKO COPMYITUPOBAHBI U U3TI0KEHBI IMEHHO TPEToaBaTesieM Ha JICKIUAX, TpaK-
TUYECKHX 3aHATUAX U KOHCYJIbTALUSX.

N30xkeHne TEOpEeTUYECKOro Marepuana JOJDKHO COIPOBOXKAATHCS WIIOCTPATUBHBIMU
pUMepaMu, TIIATEIBHO OTOOpAaHHBIMU MpenojaBaTesieM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKU IIPU PELICHUM 33Ja4l HE OTBJEKAJIU OT IJIABHOTO: OCMBICICHUS UAEU U CYTH IPUMEHSIE-
MbIX MeTO/10B. CieayeT Bcerja yKa3plBaTh PUMEPhl IPAKTUYECKOIO MPUMEHEHHS PACCMOTPEHHBIX
Ha 3aHATUSAX YPaBHCHUU U HOPMYIL.

[TpakTHyeckue 3aHATHS JOJDKHBI OBITh OpPraHW30BaHbI MpeErojaBaTeeM TakuM o0pa3om,
9TOOBI OCTaBaJOCh BPEMsS Ha TEPUOJIMYECKOC BBITIOJHEHUE CTYICHTAaMH HEOOJBIIONW CaMOCTOS-
TeJIbHOU pabOTHI B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHUSI U3JI0)KEHHOTO MaTepuaa.

[TpenogaBarens, BeyIUi MPAKTUICCKHUE 3aHATHUS, JODKCH COTJIACOBBIBATh YYeOHO — TeMa-
TUYECKUH MJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHH.

[IpenonaBarento cienyeT 10OUBATHCS CHCTEMATHUUYECKOW HEMPEPHIBHON pabOThI CTYJIEHTOB
B TEUEHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYACHTOB M IPUBIIEKATh UX K HAyYHOU pa-
00Te, K y4acTUIO B PAa3HOTO POja OJUMIINANAX U CTYIACHUYCCKHX HAYYHO-TEXHHUYCCKHX KOH(EpCH-
LHUAX, U KOHKYpCaX.

CTyaeHT A0KEH OILIYIIATh 3aMHTEPECOBAHHOCTH MPETOJaBaTeNs B TOCTHKEHUU KOHEUHOTO
pe3ynbrata: B MpuoOpeTeHUH O0YyYaroNIMMHUCS MPOYHBIX 3HAHUM, YMEHUN U BIaJICHUS HAKOILJICH-
HOU mH(pOpManHe U pemeHus 3a1a9 B Ipo(ecCHOHAIBHOMN 1eATeTbHOCTH.
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CTpyKTypa U coJep:kaHHe TUCHUILINHBI

«JJ1eMeHThl MATEMATHYECKOI0 MOAC/JIMPOBAHUA (l)I/I3PI‘leCKI/IX mpoueccoB»

23.05.01 «Ha3zeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

CrienimanbHOCTh

«KOMHBIOTepH()e MOAC/THUPOBAHUEC TPAHCIIOPTHLIX CPEACTB»

KBanudukamus (CTeneHb) BBITYCKHUKA:

HNuxenep
®opma 00yueHust

Ounas

Buabi yueOHoli padoTsl,

DopmMbI

& | = S| BKIIOYas CAMOCTOSTEILHYIO Buabl camocTosiTeIbHOMH padoThI ATTe-
g 5 5 padoTy CTy1eHTOB, CryneHToB
Paznen s | 5 S M TPY/I0EMKOCTh B 4acax CTATHE
S )
n/n © | =S CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
YerBepThiil ceMecTp
BBeaenue. Ilonstue mareMaTHuecKoi Mo-
1.1 | nenu ux knaccudukanus OCHOBHBIE MPUH- 4 1 2 2 4
I[UTTBI MATEMATHYECKOTO MOJICTTHPOBAHUS
[IpumeHeHne  TeopuM  OOBIKHOBEHHBIX
nuddepeHIManbHBIX YpaBHEHUH K 3aja-
yaM KoJieO0aHUN U YCTOMYMBOCTH YNPYTUX 4 +
1.2 | cucrem. Pemenne ypaBHEHUI CBOOOIHBIX 4 2 4
U BBIHYXJEHHBIX KojeOaHuN oJHOMacco-
BBIX CUCTEM C YUETOM JIeMI()UPOBAHHUS.
Beigaua PI'P Nel
YTOoUHEeHHBIC JBYMEPHBIE MOJCIH TOlIe-
1.3 | peunbix konebGaumii crepxHei. CnBurosas | 4 3 2 2 4
MOJ€ENL TUMOIIIEHKO
1.4 | Ilpumepsl 3amay Ha COOCTBEHHBIC 3Haue- | 4 4 4 4




HHS U3 TEXHUYECKON MEXaHHKH.

1.5

[Ipumenenue nuHelHbIX TUudPepeHIranb-
HBIX YPaBHEHHI B YaCTHBIX MPOU3BOIHBIX
I MOJICITUPOBAHMSI PA3INYHBIX (QU3NYC-
CKHX ITporeccoB. [IocTaHOBKM Ha4aIbHO —
KpaeBbIX U KPAaeBbIX 337a4 MaTeMaTH4e-
CKOM (PM3UKH.

Brigaua PI'P Ne2

1.6

Merton pa3zieneHus NepeMEeHHbIX IS
ypaBHEHUH runepdoanyeckoro tuna. Pe-
IICHUS 3374 O TPOJIOIBHBIX KOJIEOaHUIX
CTEp>KHEH, KpyTHIIBHBIX KOJICOAHUAX Ba-
JIOB.

1.7

Onekrpudeckue konebanus. Tenerpaduoe
ypaBHEHHE.

1.8

Pemenns 3aaa4 TCIIJIOMMPOBOJHOCTH U
g ¢y3uu s ypaBHEHUH napadoanye-
CKOTO THIIA.

1.9

[IpocTpaHcTBEHHBIE 3a/1a4N JUIsl ypaBHE-
HUS TETIONpOBOAHOCTH. PacnipocTpanenue
TeIJia B OIHOPOJIHOM HminHApe. OyHKIUU
beccens.

1.10

ITocTanoBka KpaeBbIX 3a7ad Il YpaBHEHUS
Jlarmaca. Pemenue 3agaun upuxne nis He-
OJHOPOJHOTO ypaBHeHUA Jlamiaca B mpsamo-
YrOJIbHOM 00JacTH B ABOWHBIX TPUTOHOMET-
prueckux psagax Oypee

CamocrositeibHas padora Ne2 (B ayam-

10
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TOPHUH)

111

MaremaTtuueckoe MOJEIMpPOBAaHUE HAIps-
KEHHO — J1e()OPMUPOBAHHOIO COCTOSHMUS,
YCTOMYMBOCTU U KOJICOAHWN THIOBBIX 3Jle-
MEHTOB  TOHKOCTEHHBIX  KOHCTPYKLIMMH
(cTepKHEeH, TUIACTHH U 000JI0YEK).

11

1.12

DneMeHThl TPUKIAJHOW TEopuu u3ruda
IUIACTUH. burapMoHWyeckoe ypaBHEHHE.
Pemenne HaBbe 3amaum 00 m3rumbe map-
HUPHO OIEPTOM IUIACTHHBI B IBOWHBIX TPH-
TOHOMETPUYECCKUX PsIIax

12

1.13

I'eomerpuyeckn HeIMHENHAs TEOPUS TUIA-
cTuH - ypaBHeHus Penmusa — Kapmana.

13

1.14

[TpuMeHeHHe NpSAMbIX BapUaAIllMOHHBIX Me-
tonoB (Putua, byonosa — l'asiepkuna) k
PELICHHIO 3a/1a4 MEXaHUKHU.

14

1.15

IlonsTre 0 METOE KOHEYHBIX DJIEMEHTOB
KaK BApHAlIMOHHO — Pa3HOCTHOM MECTOAC.

15

1.16

Pasnoctabie MeTOaBI pemieHust nuddepen-
LIHAAJTBHBIX YPAaBHEHUH B YAaCTHBIX MPOU3-
BOJTHBIX

16

1.17

HeKOTOpLIC 3agadu MaTeMaTH4YCCKOI'0O MO-
ACIIUPOBAHUA TEXHOJOTHUYCCKUX ITPOIECC-
COB

17

1.18

00630pHOE MPAKTUUECKOE 3aHITHE

D

18

SN

KOHTpOJ'IBHOC TCCTUPOBAHUC

18

@0pM(l ammecmauuu

19-
21

Bcero yacoB nmo gucuMIInHe
B YeTBEPTOM ceMecTpe

18

54

72

PI'P

cam.
pao.

13




[Tpunoxenue 1

MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM OENEPAIIUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOJIMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICHIEI'O OBPA3OBAHIA

«MOCKOBCKHWH NOJTUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKMH ITOJINTEX)

CnenunaibHOCTh
23.05.01 «<HABEMHBIE TPAHCIHOPTHO-TEXHOJIOT' MYECKHUE CPEJICTBA»
«KoMnibroTepHOE MO/IeJINPOBaHIE TPAHCIOPTHBIX CPEACTBY
KBanudukanus (cTerneHb) BHITYCKHHUKA!
HNuxenep
dopma 00ydeHus
Ounas

®OH/I OHEHOYHBIX CPEACTB 11O AUCHUIIJIMHE

«JIeMeHThbl MATEMATHY€ECKOI0 MOJICJIUPOBAHNA (l)l/l3l/lquKI/IX nmpoueccoB»

Mocksa, 2021 ron
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MOKA3ATEJIb YPOBHSI C@OPMHUPOBAHHOCTHU KOMIIETEHIIMIA

Tabmuma 1

«JJIeMeHThI MATEMATHYECKOI0 MOACTUPOBAHUSNA (1)I/I3I/I‘{eCKHX mpoueccoB»

®I'OC BO 23.05.01 «<HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY
[Tpoduns «KoMnbTEepHOE MOIEJIMPOBaAHNE TPAHCIIOPTHBIX CPEACTBY

B miporiecce 0cBoeHUS TaHHOUN TUCIUTUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CISAYIONINE KOMIICTEHITUN

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma Crenenu ypoBHeil 0CBOEHUS
(popMHpPOBAHUSI | OLIEHOYHOIO0 | KOMIIETEHUIMH
KOMIIeTeHIU I cpencrBa**
NHAEKC | @POPMYJINPOBKA
YK-1 CriocobeH  OCyILIECTBIIATh | 3HATH: nekuus, camocto- | YO Bba3zoBblii ypoBeHb
KPUTHYECKUM aHAIM3 IIPO- | @ aKTyalbHble HpoOJeMbl CO- | ATenbHas padora, | PI'P -BJIaJICeT HABBIKAMU pabOTHI ¢ OC-

ONIEMHBIX CUTyalluii Ha OC-
HOBE CHCTEMHOI'0 IIOAX0/a,
BBIPaOATHIBATh CTPATETHIO
JIeHCTBUM

BPEMEHHOI'O  HAy4YHOTO U
TEXHHYECKOTO pa3BUTHS,
bunocodckue poOJIeMBI
CaMOpPa3BHUTHS U CaMOpPEaIu-
3al[iM 4elloBeKa B 00J1acTH
MaTeMaTHKH U TEXHUYCCKHX
HayK

yMeTh:

® a0CTPaKTHO MBICJIUTb,
000011aTh, CUCTEMATHU3UPO-
BaTh W aHAJM3UPOBATH IOITY-
YEHHYI0 WH(OPMAIIHIO

BJIAJIE€Th:

® HA OCHOBE OCBOEHHS OCHOB-
HBIX TIOJIOKCHUH, 3aKOHOB U
METOJIOB MaTeMaTHKH  BJja-
JIeTh CIOCOOHOCTHIO K ab-
CTPaKTHOMY MBIIUIEHHIO,
aHau3y, CUHTE3y MH(pOpMa-
UK

CCMHHAPCKUC 3a-
HATUA

HOBHBIMH MTOHATUSAMH U METOIaMHU
B paMKax OUCHUILIIMHBI;

- 0CO3HACT HEOOXOAUMOCTh TIOBBI-
HICHUuA KBaﬂHq)HKaHHH 1 CaMOCTO-
STEJIBHO OBJIAJICBATh 3HAHUSIMH B
obsactu mpodecCHoHAIbHOM Jesi-
TEJIHHOCTH.

IloBbIlIEHHBIH YPOBEHD
-BJI/ICeT METOJAAMU WM TIPUHIIHIIA-
MU TpUOOPETEHMsI, HCIOIb30Ba-
HUS U OOHOBJICHHS Oojee riay0o-
KHUX MaTeMaTU4YeCKUX 3HAHUH;
-BJIa/ICET PA3IMYHBIMU CIIOCOOAMHU
cbopa, 00pabOTKH U TPUMEHEHUS
MaTeMaTHYeCKOW WH(POPMAINH;

**. CokpartieHus (JOpM OLIEHOUHBIX CPEACTB CM. B priioskenuu 2 k PIT.
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ITpunoxxenue 2

Hepeqenb OICHOYHBIX CPEACTB IO TUCHUIIJINHE

«JIeMeHThbl MATEMATHYECKOI0 MOAC/IMPOBAHUSA (l)I/I3I/I‘IECKI/IX mpoueccoB»

(PT'P)

nim 3aI[aHPII>'I o MoAyJrO HJIW AUCHU-
IIJITMHEC B IICJIOM.

Tabmuna 1
Haumenosanue [Ipencrasnenue one-
No KpaTkas xapakrepucTuka OleHOYHOTO
L/ | OLEHOUHOrO cpen- cpejicTBa HOYHOTO CPEJICTBA B
CTBa DOC
1 KoHnTtposnbhas (ca- CpencTBo NpoBepKU YMEHUN NpUMEHATh | KOMILIEKT KOH-
MOCTOSITEJIbHAS) MOJIyYEHHBIC 3HAHUS JUJIS PEIICHUs 3a]a4 | TPOJIbHBIX 3aJIaHUM
paboTta OTIpeICNICHHOTO THUIIA 110 TEME WM pa3jie- | 10 BapHaHTaM
(KP) 1y
3 | PacuerHo- CpenctBo mpoBEepKH yMEHHI NMpuUMEHATh | KoMIuiekT  3amaHuit
rpaduueckas pa- MOJIyYEHHBbIC 3HAHUA T10 3apaHee onpene- | A BBITIOJTHEHUS
6ora JIEHHOW METOJMKE Ul pelIeHUs 3ajgad | pacueTHO-

rpaduyeckoit paboThI

YcrHblii onpoc

CpencTBo KOHTPOJISL, OPTraHU30BaHHOE KaK
crienManbHas Oecela IMeJaroruvecKkoro
paboTHHKa ¢ OOy4YarOUIMMCSI Ha TEMBI,

Bompocs! o

YEeCKHUX 3aJIaHuH.

4 co0eceoBaHne, | CBSI3aHHBIC C M3y4aeMOW TUCIUIUIMHOM, U TeMam/paszaesam
(YO) paccuMTaHHOE Ha BBIICHEHHE O0beMa JUCIIUILTAHBI
3HaHUU O0Yy4Yaromierocsi Mo OnpeAeNeHHO-
My pazjieiny, Teme, pobiemMe u T.1.
Cucrtema cTaHAApTU3UPOBAHHBIX 3a/IaHHH,
5 Tect MTO3BOJISAIONIAS aBTOMAaTU3UPO- ®DOoHJI TECTOBBIX
(T) BaTh MPOIEAYPY M3MEPEHUS YPOBHS 3Ha- 3aJaHui
HUHN ¥ yMEHHUI 00y4Jaroerocs.
. o DK3aMeHaIMOHHBIC
CpencTtBo MNpOBEpKH 3HAHWM, YMEHUH,
DK3aMeHaIMOHHBIC OUJICTHL.
HaBBIKOB. MOJXKET BKIIOYaTh KOMILJICKC
6 OUIETHI [IIxama onleHUBaHUS U
TEOPETHYECKUX BOIMPOCOB, 3a/a4, IPAKTH-
(OB) npoueaypa npuMeHe-

HUA.

IIpomexyTrouHas aTTe-

crauus (ITA)

Ox3ameH (D)

1) yerno (YY)
2) nuceMmenHo (I1)

OdopMiieHue u onucaHue OLEHOYHBIX CPEICTB

1. DKx3aMeHAMOHHBIE OMJIEThI

1.1. Ha3znauenwue: Vcnonp3yroTcs A poBeeHUs pomexkyTouHoi atrectanuu (I1A) mo aucuu-
IMHe " DJIeMEHThl MaTeMaTH4YeCKOI0 MOIETIUPOBaHUs (PU3UUYECKUX TPOLIECCOB .

1.2. PernameHT sK3aMeHa: - Bpemst Ha OATOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

- C1oco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IlIkana oeHUBaHUSA:

"OTJAUYHO'" - €ClIU CTY/ICHT IIIyOOKO M MPOYHO OCBOMJI BECh MaTepHall MporpaMMbl 00yUYeHHUsl, HC-
YepIIbIBaOIIIE, TIOCIEN0BAaTENBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro M3JIaracT, HE 3aTpyAHseTcs
C OTBETOM NpU M3MEHEHHUU 3aJlaHusi, CBOOOJHO CIpaBiseTcs C 3aJayaMu U MPaKTHUYECKUMU 3aja-
HUSMH, IPAaBUIHHO OOOCHOBBIBAET MPUHSATHIC PEIICHUS.

"Xopomo'- eciau CTyAEHT TBEPIO 3HAET MPOTPAMMHBIN MaTepuall, FPaMOTHO U IO CYIIECTBY €ro
U3JIaraeT, He JOIMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIa/ieeT HEOOXOqUMBbI-

MH YMCHUSAMU U HaBbIKaMU ITPU BBIITOJHCHUHU ITPAKTHYCCKUX SaHaHI/II\/'I.



"Y10B/IETBOPUTEJIBHO'" - €CJIM CTYJIEHT OCBOWJ TOJIBKO OCHOBHOW MaTepHall IpOrpaMMbl, HO HE
3HAaeT OTHEJIBHBIX TEM, JOMYCKaeT HETOYHOCTH, HEAOCTATOYHO IpaBUIIbHBIE (HOPMYIHPOBKH,
HapylIaeT MOCJEI0BaTEIbHOCTh M3JI0KEHUS IPOrPAMMHOIO MaTepHuaja U MCIBITHIBAET 3aTpyHE-
HUS B BBIIIOJHEHUU NPAKTUUECKUX 3aJaHUH.

"Hey10BJ1eTBOPHUTEJIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAUUTEIbHON YacTH IMPOrPaMMHOIO MaTepu-
aJia, I0IyCKaeT cepbE3Hble OIMOKH, ¢ OONBIIMMHU 3aTPYAHEHUSAMH BBIITOJIHACT IPAaKTUUECKUE 3a/1a-

HHS.
Kaxxnoe 3amanue sxK3aMeHaMOHHOI0 OMjIeTa OLlEHUBAETCS OTAEIbHO. OOIIel OLIeHKOH SABIs-

€TCsl CpeliHee 3HAaUCHHUE, OKPYTIIEHHOE JI0 LEJI0T0 3HAYCHUSI.

a. KoMruiekTsl s5K3aMeHAIMOHHBIX OMJIETOB BKJIFOYACT IO KaKIoMy pasneny 25-30 oumeron

(XpaHsTCS B IGHTPE MaTEMaTHIECKOTO 00pa3oBaHus).

TunoBbie BapUaHThbI OMJI1eTOB NpUJIararTcH.
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OBPA3IlbI BUWJIETOB

MUHHUCTEPCTBO OBPA3OBAHMS U1 HAYKHU POCCUMCKOMN OEJEPAILINMN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE YUPEXIEHUE
BBICHIEI'O OBPA3OBAHUS
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

®aKyJIbTET TPAHCIIOPTHBIMH,

kadenpa «/luHaMuKa, TPOYHOCTH MAIIMH U COMPOTHUBIICHUE MATEPHATIOBY
Juctumnimza «91eMeHThl MaTeMaTUYeCKOT0 MOJEIUPOBAHUS (PU3NYECKUX MTPOLIECCOBY
Kypc 2, cemectp 4

BUJIET Ne 1

1. ®yngameHTanbHBIC pelICHUs ypaBHEeHUs Jlamiaca B MpoCTpaHCTBE U HA IUIOCKOCTH. Pemenue
3amaun Jupuxie s ypaBHeHus Jlamiaca B ciydae cheprdeckoil CHMMETpHUH.
2. TlonsaTHe 0 METOE KOHEUHBIX 3JIEMEHTOB KaK BAPHALIMOHHO — PA3HOCTHOM METOJIE.
u o
3. PemmwmTs HauanebHO - KpaeBytwo 3amady — =9—,
ot OX
u(0.t)=0; u(5,t)=15; u(x,0)=3.

YTBepKIeHO Ha 3acefaHuu Kadeapbl «__» 20 r.,mpotokon Ne

3aBenyromuii kadeapoit /CxBopiioB A.A./

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUICKOM ®EJEPALIMN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXXJEHUE
BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHWH MOJJUTEXHUUYECKHU YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)

®DaxynbTET TPAHCIIOPTHBIN,

kadenpa «/luHaMuKa, IPOYHOCTH MAIIUH U CONPOTUBIEHUE MATEPHATIOB

Jucuumnirza «371eMeHThl MaTeMaTHYECKOTO MOJICIIMPOBAHUS (PU3MUECKUX MPOIIECCOB
Kypc 2, cemectp 4 Kypc 2, cemectp 4

BUWJIET Ne 5
1. Penienue HEOAHOPOAHOI'0 BOJIHOBOT'O YPABHCHUA IIPU OAHOPOJHBIX TPAHUYHBIX W HaYaJIb-

HBIX YCJIOBUSIX METOJIOM Pa30XKEHHUS MO COOCTBEHHBIM (DYHKIIUSM.
2. Pemenus 3agay TeNMIOMPOBOIHOCTH U JUPPY3UN A ypaBHEHUH MapaboIMdecKoro Tuma.

3. Pemmrs Ha4aabHO - KPAEBYIO 3a/1a4 a—u = 2@
: paeBy vy
u(0.t)=5; u(2,t)=12; u(x,0)=2-x.
VTBepKIeHO Ha 3aceaHuu Kaeapsl « __ » 20___ r., mpotokos No
3aBenyromuii kadeapoit /CxBoprioB A.A./
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KoMmmiekThl TeCTOBBIX 3aJaHU M KOHTPOJIbHBIX padoT (KP,T)
(nas onenku komnerenuii YK-1)
0 JUCLMUILINHE

«DIIeMEHTHI MATEMATHUECKOTO MOACJIUPOBAHUA (bI/I?;I/I‘IeCKI/IX IIPOLECCOB»
(HaMMEHOBaHUE JUCLUILINHBI)

BAPUAHT Nel
3AJAHHME 1

K kakomy THIy OTHOCHTCS JIMHEHHOE TudQepeHIaIbHOe YpaBHEHHE B YaCTHBIX MPOU3BOIAHBIX
BTOpOFO nopﬂm(a
o’u  _d%u  _dé%u éu _ou
6 2+8 +8 2+—+2—+3u:0?
OX oxoy  oy° OX

| OTBer | |
3AJAHHE 2
o%u 4 0%
VpaBHeHue e =10 Pl (u(x,t)[m]; 0<x<I, t>0) onuceiBaer maible cBOGOIHBIE
X

nornepeyHble KoneOaHusi cTpyHbl. KOHIBI CTpyHBI 3aKperyieHbl HENoABMKHO. Haiiiute 0CHOBHYIO
vactory @ [1/cek] cobereennbix konebanuii ctpynsl, eciu muna crpynst | =50 .

| OtBer ‘ ‘

3AJJAHME 3

o 2 2
Haitnute xodddumuent TemmepaTyponpoBogaoctd a° [ M [ cex] B ypaBHEHHH TEMIONPOBOIHO-
CTH CTEPKHS

ou d%u

—=a*—, (0<x<l, t20),

ot OX
€CJIN KOB(I)(I)I/ILII/ICHT TCIJIOIIPOBOAHOCTHU MaTCpHraia k == SOﬂDfC /(./l/l . zpad N CeK) , YACJIbHAA TCII-
JIOEMKOCTH C= 500,2]91‘6’ /(KZ . 2pa6) , YACIbHAA IIJIOTHOCTH MaTrepuaia CTCPIKHSA
p=7000 xe/m .
| OTBer | ‘
3AJIAHUE 4

O61uee pCeHICHUC HAYaJIbHO — KpaeBoﬁ 3alauu JIs1 OAHOPOJAHOTO YpaBHCHUA I‘I/IHep60J'II/IquKOFO
THIIA

ou  , %
—=a’—-, (0<x<lI, t=0
ot ( )
U(0.)=0, ul,)=0, u(x0)=f(x), MK _ 0
uMmeeT B U(X,t) = i(An cosnTﬂat + B, sin nTﬂat)sin ? ,
n=1

rne A, u B, - npoussonbHbie mocTosHEBIE:
| |
A = g] f (X)sin n—ﬂxdx, B, = ij(p(x)sin N ix.
lo I Nz o |
Banummre perrenue 3agaun ipu a=4, =2, f(x)=1 ¢@(x)=0.
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| Otser ‘ ‘

3AJJAHUE 5

o%u o%u
JlaHO HEOTHOPOJHOE BOJIHOBOE YpaBHEHHUE Fo = 16; + f(X,t) npu OTHOPOIHBIX IPAHHUYHBIX H
X

HavYaJIbHbIX YCJIOBUAX

u(0,t) =u(8,t) =0, u(x0)= 5“(;’0) _o.

Haiinure (C TOUHOCTBIO O MHOXKUTENS) COOCTBEHHBIE (DYHKIIMH 3a0a49H.
| OtBer |

3AJTAHHUE 6

OOmiee pemieHue Ha4YIbHO — KPaeBOM 3a7auul Jisi OHOPOIHOTO YPaBHEHUS MapabOIMYecKoro TU-
na

2
%“:aZZTL;, 0<x<l, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
> —(E)zt . Nzx
AMEET BUJ u(x,t)=>Ae '’ sin T , rIe An - TpPOW3BOJIbHAS TIOCTOSTHHAS
n=1

|
A = I—j f (x)sin nTﬂde. Banumute pemenue 3anaun npu a=11=1, f(x) =1.
0

| Otger |
3AJJAHME 7
,}IaHO OAHOPOJHOC YPaBHCHHUEC TCIIIOIIPOBOAHOCTU CTCPIKHSA
u 2
N _a29¥ (0<x<1 t>0).
ot OX

Ha xoHmax crepxKHA 3aJaHbl IOCTOSHHbIE M  pA3IM4YHbIC HEHYJIEBbIE TEMIIEPATyphI
u(0,t) =15, u(Lt)=25, mauansuoe ycnosue: U(X,0) = 20X +5.

[onGepure HoByto pynkuuio V(X,1), ceasannyio ¢ uckomoit pynximeit U(X,t) Tak, urobs ams
He€ IrpaHUYHBIEC YCIOBUS CTAIM OJHOPOAHBIMH. Kakoil BUJ MpUMeT MpH 3TOM HAayallbHOE YCIOBUE

v(x,0) ?

| OtBer | |
3AJIAHHUE 8
o°u  ou
O6uiee pemenue 3agaun Jupuxie it ypasHeHus Jlamaca g + W =0
X

npsimoyromsHoit obmactu D:0<x<a, 0<y<Db, npu onHOopoambIX rpaHMYHEIX ycTOBHSAX Ha

BepruKanbHEIX croponax obmactu U(O,¥) =0, u(a,y)=0

A U,(x)

D

0 \MUI ) a x

-1
umeer Bug  U(X,Y) = Z{ansh n”(t;_ ) +b,sh rlﬂy}sin rmx(sh nﬂbj ,
n=1

a a
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rac

o =21, 9sin ax, b =2fu,(0sin " dx.
ao a ado a

Haiigute 3Hauenue GpyHKIuu U(X, y) B LieHTpe obnactu mpu d = 6, b=4, ecmn

X mpu 0<x<3,

=16 x mpn 3<x<6,”

U,(x)=0.

| OtBer

O1eHKa «OTJIIMYHO» BhICTaBiIsIeTcs cTyneHTy 32 90 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKA «XOPOILOY» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB,;

OLICHKA «YJOBJIETBOPUTEIHLHO» - 32 HE MeHee 50-60% nmpaBUIbHBIX OTBETOB,
OLIEHKA «HEYJOBJIETBOPUTEIIBHO - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

w

o o

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

Kommiexkt Bonipocos (YO)
(nJ1st oneHku KommnereHuii YK-1)

[TonsiTue MaTeMaTHUECKON MOJIENH, UX KiIaccu(UKalys U IPUMEHEHNE B I€TEPMUHUPOBAH-
HBIX ¥ CTOXAaCTUYECKUX 3a1a4ax. OCHOBHbIE IPUHIUIIBEI MATEMATHYECKOIO MOJIEITMPOBaHUS.
Pemenne ypaBHeHU CBOOOHBIX U BBIHYKICHHBIX KOJIEOaHUH 0JIHOMACCOBBIX CUCTEM C
YUYETOM JIeMI(PUPOBAHHUS.
[Tpumepsl 3a7ad Ha COOCTBEHHBIC 3HAYCHHS U3 TEXHUYECKOW MEXaHUKH.
[TpumeHenue nuHEHHbIX IU(p(dEpeHINATBHBIX YPAaBHEHUH B YACTHBIX MPOU3BOIHBIX IS
MOJICIIMPOBAHUS PAa3IMYHBIX (U3NUecKuX mporeccoB. Kimaccuukanus ypaBHeHHI Marte-
MaTH4YECKON (PU3UKH.
[TocTaHOBKM HaYaIbHO — KPAEBbIX M KPAEBBIX 33/1a4 MAaTEMAaTHIECKOH (pHU3HKH.
Merton pa3zenenus NepeMEHHBIX 711 ypaBHEHHH rUrnepOonyeckoro Tuma.
[TocTaHOBKa U pelIeHne 3a/1a4M O IIPOJOJIBHBIX KoeOaHusAx crepxHs. OnpenencHue cKopo-
CTH pacIpOCTPaHEHUs IPOAOJIbHBIX BOJIH B MaTepualle.
Pemenus 3agau o KpyTUIBHBIX KOJI€0AHUSX BAJIOB.
OnexTpuueckue konedanus. TenerpadHoe ypaBHEHHUE.
Pemenus 3agau TemIonpoBOIHOCTH U AUPHY3HUH.
Pacnipoctpanenne Tema B oqHopoaHoM muimHApe. @ynkunn beccens.
X
[TocTaHoBKa MPOCTEHINEN BapHMaMOHHOM 3a1a4un I GyHKuuonana [ = IF (x,y,y")dx.
X0
VYpaBuenue Ditnepa. [lonstue sxcTpemanu.
IIpsiMbIe METOIBI BapHALIMOHHOTO Hcuncaenus. Meron Purna.
[TpsiMblie MeTOBI BapualiioHHOTO ucuucienus. Meron byOHoBa.
[TpumeHeHne npsIMbIX BapuallmoHHbIX MeTo/10B (Putna, byonosa — ["anepkuna) k perie-
HUIO 33]1a4 MEXaHUKHU.
[TonsiTve 0 METO/IE KOHEUHBIX 3JIEMEHTOB KaK BapUallMOHHO — PA3HOCTHOM METOJIE.
MaremaTHuecKkoe MOETUPOBAaHHE HAIMPSKEHHO — Ne(OPMHUPOBAHHOTO COCTOSHUS, YCTOM-
YUBOCTU U KOJIEOAHUI THUITOBBIX 3JIEMEHTOB TOHKOCTEHHBIX KOHCTPYKIUH (CTEep>KHEH, Iia-
CTHH U 000JIOYEK).
burapmonundeckoe ypaBHEHHE.
['eomeTpruecky HeMMHENHHas Teopys MIacTuH - ypaBHeHUs Penmns — Kapmana.
Pa3HocTHBIE METO/bI pelIeHUs] OOBIKHOBEHHBIX U] PepeHInanbHbIX YpaBHEHUN U ypaBHe-
HUH B YaCTHBIX IIPOU3BOHBIX.
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KomMnuekT 3ajanuii 1J151 BbINOJTHEHUS
pacdeTHo-rpapuyeckux pador (PI'P)
(nJ1st oneHku KommnereHuii YK-1)
10 TUCIUIIINHE

«DJIeMEHTEI MATEMATHYECKOT'O MOACIUPOBAHUA d)I/IBI/IquKI/IX IIPOIICCCOB «
(HaMMEHOBAHHUE JHMCIUILINHEI)

Bapuant Nel

1. Pemmwmthb KpaeBylo 3a1a4y:
y'+2y =e*(sinx+cosx),  y(0)=0, y(z/2)=1.
2. Haiitu coOCTBeHHBIE 3HaueHUS A U COOCTBEHHBbIE (DYHKIMHU Y 3a1a4H:

y'+2y=0, y(0)=0, y(@)=y@d).
3. Paznoxuts pynkuuto y = X/2 Ha otpeske 0 < X < 2 B 0000mEHHbBIN psing Dypbe 1Mo cucteme
OpPTOTOHAJLHBIX Ha JTOM OTPe3Ke (PYHKIHA, B Ka4eCTBE KOTOPBIX B3SATh COOCTBEHHBIC
(GyHKIIUY 331291 Ha COOCTBCHHBIC 3HAYCHUS

"+ Xp=0 (0<x<2, 1>0), ¢0)=0, ¢(2)=0,

NIpeABapUTEILHO IPOBEPHUB UX HA KBAAPATUIHYIO HHTETPUPYEMOCTE U OPTOrOHAIBHOCTb.
4. Haiitu perienre U = U(X, t) HaYaaIbHO-KpAeBOH 3aa4u 151 TUIIEPOOTHUECKOTO YPaBHEHHUS

o’u 0%

—=9—, (0<x<£3,t=20),

ot? ox? ( )

X mpu 0<x<3/2, ou(x,0)
u(0,t) =u(3,t)=0, u(x,0) = A
0.)=u@1) (x0) {3—x mu 3/2<x<3, ot

5. Haiitu pemenne U = U(X, t) HaYaIbHO-KpaAeBO 3a1a4n T MapabOIMYECKOr0 ypaBHEHHS B
BHJIe 0000mIEHHOTO psia Dypre
ou o%u
—=16—
ot OX
u(o,t) =0,

0.

+(2-x)e", (0<x<2, t>0),

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

6. Haiitu perrenune U = U(X, t) KpacBo# 3a7a4u TSl SJUTUITHYECKOTO YPaBHEHUS
2 2
%+%=—3xy, (0<x<2, 0<y<3),
w =0, u(2,y)=0, u(x,00=0, u(x,3)=0
X
B BHJI€ ofMHApHOT0 0000mEnHOTO psiga Dypre.
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3AJAHUE.

Pemuts metonom byOoHoBa 3axauy 00 usrude 6aakmu,
HCNOJb3Ysl MOJIHOE BADHALIMOHHOE YPABHEHHE U3ruda 0ankm:

[(Ey" ~a)ydcs M8y [,-Qay 3 =0

rae Y(x), M(X), Q(X)— coOTBETCTBEHHO MPOTUO, U3rHOAIOIINI MOMEHT U TIONIEPEYHas CHJIa B

MIPOM3BOJILHOM IOTIEPEYHOM CeueHUH Oanku ¢ abcuuccoit X; El —m3rubHas xecTkocTh O6amKku,
q(X) — momepeyHas pacmpe/e/icHHas Harpy3Ka, paBHas

@ (X) npu 0<x<I/4,
a(x)=<@,(x) npu 114<x<1/2,
@,(X) npu 1/12<x<I.

Beipaxkenus s pyakuuit ¢, (X), ¢,(X), ¢,(X) ykazansl B Ta0mume:

Ne I'paHuHble o(X) ?,(X) ?3(X)
BapHaHTa VYcnosus

1 0o 29 Qo (1= x/1)

5 y(0)=y"(0) =0, 0 a1 %

3 v =y'()=0 T . q

4 Qo Qo (1—x/1) 0

5 0 g, X—x/1) 24,

Kputepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIISAETCS CTYACHTY, €CIIM OH PEryJIIpHO B TEUEHUE CEMECTpa IpPeCTaB-
JISUT peUIeHMsl 3aJa4, BBIIIOJHWII MIOJHOCTBIO BCE 33JaHMsI M UX 3aIlUTUII, OTBETUB HA BOIIPOCHI IIpe-
nojiaBarTe’s;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTYAEHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTPA MpE-
CTaBJISUI PEIICHUS 3a]a4, BBIIOIHWUI 33JaHHs HE TOJTHOCTBIO WM BOOOIIE HE MPEACTaBIIAT PAOOTHI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHBIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENIOAaBATENIS.
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