MMWHOBPHAYKHN POCCHUI
(eaepanbHOe rocyfapcTBeHHOe GIO[PKeTHOe 00pa3oBaTe/IbHOE yUPeK/ieHHe BhICIero 00pa3oBaHust
«BanTuiickui rocyjapcTBeHHbIH TexHuYeckuil yaupepcuter «BOEHMEX» um. [I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA TN CHUIVINHbBI
YPABHEHVSI MATEMATUYECKOUN ®U3NKH
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JIUCT COI'J/TACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBHUU C TPEBOBAHUAMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUSA (@I'OC BO)

17.05.02 Ctpe1KoBO-nyLIeYHOE, APTH/IJIEPUICKOE M PAKETHOE OpY)KHe
rog, Habopa rpymmsl: 2024

[Tporpammy cocTaBWUI:

Kadenpa E7 MEXAHUKA JE©OPMUNPYEMOI'O TBEPJOI'O TEJTIA
Jle6ener Muxaun Oneroeuu, K.T.H., OLEHT

IIporpamma paccMoTpeHa
Ha 3ace[jaHuM Kadeapbl-pa3paboTurka
pabouetii mporpammvel E7 MEXAHUKA JEQ@OPMUPYEMOTI'O TBEPJOT' O TEJIA

3aBenytoimii kadeapoit CanaukoB B.A., A.T.H., ipod.

ITporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKaroIieil Kadepsl

E1 CTPEJIKOBO-ITYIIEYHOE, APTUIJIEPUVICKOE Y PAKETHOE OPY)XWE

3aBepytoimii kKadeapoit AdanacseB A.C., A.T.H., J0LI.



PABOYAS ITPOI'PAMMA IV CIIUIT/INHBI
YPABHEHUSI MATEMATUYECKOW ®U3UKU

Pa3gensl padoueii mporpaMmbI

1. IEJIM OCBOEHUA OJUCLIUTTJIVHEI

2. MECTO JVUCIHIAIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)KAHUE JUCLIUITIIMHBI

4. ®OPMEI KOHTPOJIAA OCBOEHNA AVCHUITJIMHBI

5. YYEBHO-METOJUYECKOE 1 MTHOOPMAIIMMOHHOE OBECITIEYEHUE OMCILIT/IVHBI
6. MATEPMAJIBHO-TEXHNYECKOE OBECIIEYUEHUVE JUCHIUITIIMHBI

Ipuioxenus K padoueii mporpaMme JUCHUILTHHBI
o Tlpunokenue 1. AHHOTaLus paboyeli MporpaMMel

o TIpunoxkerue 2. TexHosmorny v GopMbI 00yUeHUs
o Tlpunoxenue 3. PoHABI OLIEHOYHBIX CPE/ICTB



1. EJIM OCBOEHUA JNCIHUIIINHbI

Llenbt0 0CBOEHUS AUCLIUTUIMHEI SIB/sieTCsl ((OpMUPOBaHKE C/IeAYIOIINX KOMITeTeHLIMA:

OIIK-2 — crocobHOCTb CaMOCTOSITENILHO TIPUMEHSITh MPUOOpeTeHHBle MaTeMaTH4yecKde, eCTeCTBeHHOHAyuHbIe,
COLMa/IbHO-7KOHOMUUeCKUe 1 TpodeCCOHabHbIe 3HAHUS JJIs1 PellleHNs] UH)KeHepHbIX 3a/au

OIIK-4 — cnoco6HOCTh CaMOCTOSATEHHO WK B COCTaBe TPYIIIBI OCYIIeCTB/ATh HayUHBIM ITOMCK, aHaIM3 HayuyHOU U
MaTeHTHOW JIMTepaTypbl NP pelleHWd NpodecCUOHaNbHBIX 33/lau C KCIOb30BAaHHUEM COBDEMEHHbBIX CDE/CTB U
METO/IOB TIO/TyueHUsl 3HaHUs

OTIK-6 — croco6HOCTh KMCIO/IB30BaTh B UH)KEHEPHOH [esTe/IbHOCTH METOJbI, CIOCOObI U CPEACTBA TOMyUYeHVs,
XpaHeHwusl, TiepepaboTKX MH(OPMAILUK C UCTIOTb30BaHHEM COBPeMeHHBIX HH()OPMAI[MOHHBIX TEXHOJIOT U

DOpMUPOBAaHKIO KOMIETEHLVH CTY>KUT JOCTIKEHHE CJIeAYIOLIMX Pe3y/IbTaToB 00pa30BaHUs:
OIIK-2

3HAHUA:

Ha ypOBHe Npe/|CTaB/eHuit:

* TUIbI (PH3HUUECKUX MIPOLIeCCOB, MPUBOJAIIMX K YPaBHEHUSM MaTeMaThueCcKor (QU3UKU;

* kaccuduKalys 3a7iad MaTeMaTHueCKol GU3KMKU 10 TUTIaM ypaBHeHuH (ruriepbosivueckye, napabonuueckue,
3/UTUTITHYECKHe);

Ha YPOBHe BOCIIPOU3Be/|eHUS:

* TIpUMeHeHWe KiaccuuKalMyd 3aad MareMaThuecko ¢U3MKM TI0 TUIy YpaBHEHUH U BHUJaM
JIOTIOJIHUTENIBHBIX YCIIOBUM [ii BbIOOpPa MeToJa pellleHHWsi KOHKDeTHBIX 3afiad, B T.U. C HCII0/Ib30BaHUEM
CrielaJM3MpOBaHHbIX MaTeMaThyecKux raketoB (Hanpumep, MATHCAD);

* TIOCTPOEHHE OCHOBHBIX COOTHOLIEHUHM Ji/1s1 UMC/IEHHOTO pellleHus 3a7au (MeTo/, KOHEeUHbIX pasHOCTel, MeTo/,
KOHEYHBIX 3JIEMEHTOB);

* aHa/M3 MOJ/TyUeHHbIX (B T.U. UUC/IEHHBIMU MeTO[,aMU) pelLleHuH;

Ha YPOBHe TIOHUMaHWs:

* B)KHOCTH [TOHMMAaHUS U3yueHe TeopeTHUYeCKUX OCHOB YpaBHEHHI MaTeMaTHuecKoil (pr3vKy;;

YMeHUs:

BBIBO/] YPaBHEHUsI (CUCTeMbl YPaBHEHUI) KOHKPEeTHBIX (PU3HUUeCKUX TIPOLIeCCOB;

HABbIKU:

aHa/IM3 KOHKPETHBIX pa3iruyHble (pM3MUeCKuX NPOLIeCCOB U MIOCTPOEHUE UX MaTeMaTHuecKuX Mogereit (cucrem
ypaBHEeHUM, HauajlbHble ¥ TPaHUUHbIe YCIOBUS).

OIIK-4

3HAHUA:

» KnaccuuKalus 3a/jad MareMaThuyeckod (M3MKM 10 BHZAM [OMONHUTENbHBIX YyCI0BUM (3azaua Koy,
rpaHuYHbIe 3a/jaukl);

* TUIbI TPaHUYHBIX YCIOBUN pa3/IMYHbIX 3a/lau MaTeMaTHueCcKoi (Gpr3vky;

* BapUaHThI TOCTPOEHMUsI PellieHNi 3a/jau MaTeMaTrueCKon (GU3NKU;

* OCHOBHbIE METO/jbl UMCJ/IEHHOTO pellieHHsI 3a/lau MaTeMaTHueCcKoi (pU3MKU;

YMeHus:

* orpeZiesieHHe BUZA [JOTIOJIHUTE/NBHBIX YC/IOBUHM (Hada/bHBIX W TPaHUYHBIX) M (HOPM M MX MaTeMaruueckas
(hopMymMpoBKa;

* OLleHKa I'paHUL] IPUMEHUMOCTH TI0/y4yeHHOW MaTeMaTH4yeCKOW MO/ie/ld peasibHOMY (U31uyeCcKoMy IpoLieccy;
OIIK-6

YMeHus:

* BLIOOp MeToZa U TIOCTPOEHHe pelleHHs 3aJaud, B T.4U. C HCIOJb30BAHHEM CIIeJaTN3UPOBAHHBIX
MaTeMaTU4yeCcKux rnakeToB (Harpumep, MATHCAD);

* [IOCTPOEHWE OCHOBHBIX COOTHOILEHUWI [/l YMC/IEHHOTO pelleHHrsl 3aZad MeToJ, KOHeUHbIX pasHOCTel WIu
MeTO/, KOHeYHBIX 3/IeMeHTOB ¢ nnoMolsto nakera MATHCAD;

HABbIKU:

* QHA/IMTUYECKOTO pellleHHs IIPOCTeMIINX 3a/jay MaTeMaTHuecKoi (pr3rKy;

* MCro/ib30BaHus Matemaruueckoro naketa MATHCAD pist pellieHust 3ajiau MaTeMaTHueCcKod QU3MKU.



2. MECTO JUCIIMIVINHBI B CTPYKTYPE OOII BO

Muciynmisa YPABHEHUSI MATEMATUYECKOM ®U3VKMU siBniseTcs JUCLMIIMHON 06s3aTe TbHOM
yacTH 6;10Ka 1 mporpaMMbl MOTOTOBKY TI0 HarpasieHuto 17.05.02 Cmpenkogo-nyuieuHoe, apmusieputickoe u
pakemHoe opyxcue.

CopepxaHue [OUCLMIUIMHBL SBIsIeTCH JiornuecKuM npopomkenueM aucuuivivH: TEOPETUUYECKAS
MEXAHUKA, BBICIITASI MATEMATUKA, ®PU3UKA.

CopepkaHne  AMCLMIUINHBL - SIB/ISTETCS OCHOBOM [y ocBoeHusi paucuuruivH: JETAJIA MAIIINH,
YCTOUYNBOCTh MEXAHMNMYECKHNX CHUCTEM, UYMC/IEHHOE PEIIEHUE JMHAMMNYECKHX,
IMPOYHOCTHBIX 1 TEIIVIOBBIX 3AJIAY.

HpE,E[BapI/ITEJIbHLIE KOMIIeTeHI1H, CCbOpMI/IPOBElHHBIe y 06y‘—IaI-OI_L[8FOCf:[ A0 Hadajla U3yuyeHHus AUCLUTIIMHBIL

¢ OIIK-2 — Cnoco6eH caMOCTOSITeIbHO IPUMEHSITh IPUOOPETeHHbIE MAaTeMaTHUeCK1Ee, €CTeCTBEHHOHAYYHbIE,
COLIMAJTbHO-9KOHOMUYECKHe U MpodeCCHOHaTbHbIE 3HAHUS 15 PeIlIeHNs MH)KeHePHBIX 3a/au



OO0111ast TPyI0eMKOCTh JUCLIUTTUHBI COCTaBisieT 4 3.e., 144 u.

3. CIPYKTYPA 1 COAEPXAHUE INCLHAIVINHBI

3.1. Coaeprxanue (AMAAKTHKA) AUCIUTUIUHBI
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Pazpen 1. 3apaum, np KYp
MaTeMaTH4YecKoH q)l(l3lf[l(}l. HauanbHble u KpaeBble yC/IOBUA.
YpaBHeHHe MaJibIX TOIepeyHbIX KosiebaHuii CTpyHbI. YpaBHeH1e
3 6 MaslbIX IPOJO/IBHBIX KOJIeOaHHi YIIPYroro CTep)KHsI. YpaBHeHHe 28 10 4 4 2 18 20 20 20
TeIIONPOBOJHOCTH CTepkHsi. [TorepeuHsle KoneGanus GaKu.
‘YpaBHeHHe MaJIbIX MOIepeuHbIx KoeGaHnii MeMOpaHbl. YpaBHeHHe
TeTIONPOBOJAHOCTH. 3-X MepHBIi c/yyaii. Haua/bHble M KpaeBbie
ycnoBus. Turel KpaeBbIx ycioBuid. ITocTaHOBKa KpaeBbIX 3a/jau.
Paspesn 2. YpaBHeHHsI MaTeMaTHYeCKOi (PU3NKH M UX
knaccudukanus. Kanonnueckre Gopmbl /151 TMHEHHBIX
nuddepeHLManbHBIX ypaBHeHHH. ['unepbosmueckue,
3 6 napaboMueckye, /UIMNTAYECKHe ypaBHeHus. [Ipeo6pa3oBanust 22 6 4 0 2 16 16 16 16
KOOp/MHAT. JIHeliHOe ypaBHeHH e C NMOCTOSTHHBIMH
koadueHTam. JIHeliHOe ypaBHeHHUe, He coziepiKaliiee
CMeIlIaHHO# NPOM3BOJHOMN. TTpHUMephI 3azau.
Pasjen 3. MeToj XxapaKTepHCTHK. XapaKTepuCTUYeCcKoe
HarpaB/ieHHe. XapaKTepUCTHKA IPOCTOTO OrepaTopa
H[u].Xapakrepucruueckas popma orneparopa hlu,v] =
H1[ul+H2[v]. XapakTepucTiueckasi popma raphl OriepaTopoB
hi[u,v]. I'unep6oanyeckiie CUCTEMBI C OCTOSIHHBIMU
3 6 ko3¢ duieHTamu. PetieHre 3azaun Ko A/1s oJHOMEpPHOTO 47 18 4 6 8 29 30 30 30
BOJIHOBOrO ypaBHeHust. Popmyna [lanambepa. Peienne 3agauu
Ko /11 HeOJHOPOJHOTO BOJTHOBOTO ypaBHeHusl. PelieHne
KpaeBbIX 3a/]a4 Ha 10/1ynpsiMoit. OTpaykeHHe BOJIH Ha 3aKperleHHbIX
1 Ha CBOGOZHBIX KOHIIaX. PelieHne 3a/1auu 0 pacrpoCTpaHeHUH
KpaeBOro pek1Ma Ha I0/TyNpsMO.
Pazpen 4. Metop ®@yphe pelieHusi KpaeBbIX 3aja4.
IpepBaputenbHble noHsaTHs.CylHOCTE MeTofa Dypee.
CobcTBeHHbIe QYHKIMH U COGCTBEHHBIe 3HaueHHs. OCHOBHbIE
3 6 CBOICTBa COOCTBEHHBIX (DYHKIIUH 1 COOCTBEHHBIX 3HAUEHUH. 47 17 5 7 5 30 34 34 34
HexkoTopble CBOIiCTBa COBOKYITHOCTH COGCTBEHHBIX (DYHKLIA.
Pellenyie HeoZHOPOJHBIX KpaeBbIX 3a/a4y MeTozoM Pypee.
TIpumenenne Metofa @yphe K pellieHHI0 KpaeBbIX 3a/au
SJUTANITUYECKOro THIla.
Bcero 3a 6 cemecTp 144 51 17 17 17 93 100 100 100
Bcero no gucuuninse 144 51 17 17 17 93 100 100 100
3.2. AyMTOpPHBIN NPAKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue
Tema MNPAKTHYE€CKOI'0 3aHATUA ayAa.
/i pa3aesia JTUCHUIIVIMHbI
qacoB
Pazgen 1. 3apaun,
TMpUBOJAILE K YDAaBHEHUAM q)OpMI/IPOBaHI/Ie ypaBHEHI/II\/‘I, OIMMCBIBAOIINX PA3/IMYHbIE (bI/I3I/I‘IECKI/IE
1 MaTeMaThueCcKon (1)I/I3I/IKI/I. TIpoLeCChbl (KOIIE6aHI/IH, TEHHOHPOBO,I[HOCTL). BaAaHI/Ie Hayda/IbHBIX U 2
HauanbHbie u KpaeBblie KpaeBbIX YCHOBHﬁ.
yCJ/10BUA.
Paspen 2. YpaBHeHus
., OHPE,Z[GJ'IEHI/IE TUIld YPaBHEHUA U IPpUBEAEHNE €TI0 K KAHOHUYECKOMY
2  |MareMaThyecKou QUMK U o 2
BUAY. HO]Iy‘—IEHI/Ie YPaBHEHHH XapaKTepPHUCTUK
nux KIIEICCI/ICI)I/IKEIL[I/IH.
PeteHvie ypaBHeHUH KosiebaHuii CTPYHBI (YpaBHEHUS
Pa3,qen 3 MeTO,Z[ FI/IHep6OJII/IquKOI‘O TI/Il'[a) MEeTOAOM XdPAKTE€PUCTHK. Perienue 3aa4
3 YapaKTe 'HCTHK 171s1 66 CKOHEUHOH U T10Ty0e CKOHEUHOM CTPYHBI TIPY Pa3/IMUHBIX 8
p p : Ha4yad/IbHBIX yC/IOBUAX YU TDAHUYHOM YCJIOBUA ('IZI;IIH HO]IyGECKOHe‘IHOi;I
CTPYHBI).
4 Peitienue 3aa4 Ko/Ie0aHus CTPYHBI (ypaBHEHI/If{ FI/IHep60f[I/I‘—IECKOFO 1
TUIAa) MeToAoM Dyphe.
5 Paspen 4. Meton ®@ypbe PernieHue 3a/1au HeCTalMOHAPHOMW TEIJIOTIPOBOJHOCTH CTEPIKHS 2
penieHus KpaeBbIX 3aa4. (ypaBHEHI/IH HapaGOIII/ILIECKOFO TI/IHa) MeTOA0M CDpre.
6 Peitienue 3ada4 CTa]_[I/IOHapHOI‘;I TEIJIOMPOBOAHOCTH I1JIACTUHBI D)
(ypaBHeHI/IH SJVTUIITUYe CKOT'O TI/Il'Ia) MeTOoA0M CDypbe.
Bcero 3a 6 cemecTp 17
3.3. J/IabopaTopHbIH NPAKTUKYM
[ I T I
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Ne Homep n HaMeHOBaHMe pa3jesia Tema s1ab0paTopHOro MpaKTHKyMa O0nem,
n/n JAUCIMII/IMHBI aya.
yacoB
1 |Pasgen 1. 3ajaun, npuBOAsIIMe K Beegienrie B Mathcad 2
ypaBHEHUsIM MaTeMaThueCcKon (GU3NKU.
2 |HauasibHble U KpaeBbIe YC/IOBHSI. PelrieHe 0OLIKHOBEHHBIX AU depeHIUaIbHbIX YPaBHEeHUH 2
3 Petenue cucrem auddepeHLManbHBIX ypaBHEHUH 2
4 Pazgen 3. Metoy XxapakTepUCTHK. Perenve 3aaun Koe6aHust 6e CKOHEYHOM CTPYHBI. 4
®opmyna [Janambepa.
5 Petenne auddepeHLIManbHbIX YPaBHEHUN 2
rapabosIuecKoro TUIa
6  Payien 4. Metoy Dypbe pemeHus Peme}gde IubdepeHIMaNTbHBIX YPaBHEHUH 2
N — rurnepboIM4YecKoro TUMNa §
Petenve guddepeHLuanbHBIX YPaBHEHUH S/TUNITHUECKOTO
7 Tura. Pemmenue MetooM @ypbe OJHOPOAHBIX 3a/ia4 3
runepboIrIecKoro v napabosyecKoro TUIIOB.
Bcero 3a 6 cemecTp 17
3.4. CamocTonTensHas pabora crygenra (CPC)
Homep u
No HaNMeHOBaHHe Oo0bem
Copaepixanue yue0HOI0 3a/jaHUs ’
n/n pasjena 4acoB
AVCIMII/TUHBI
1 Pazgen 1. 3azaun, CamocTosTeNbHOe yIyb/eHHOe u3yueHre Matepuraa o Teme "Konebanus 9
HpHUBOJALIIE K MeMOpaHbI MPU Pa3/IMUHbIX HAUaIbHBIX U TPAHUYHBIX YCIOBUSX '
YDaBHEHUAM
MAaTeMaTHUeCKOI '(':aMOCTOHTEIIbHOE yry0sieHHOe M3ydyeHre MaTepurasa 1o TemMe
2 usnku. HauasbHble HecranonapHas TernionpoBOgHOCTb TUIACTUHBI IPU Pa3/IMUHBIX Hava/IbHbIX 9
11 KpaeBble yciopust, |A TPAHHUHBIX yC/I10BUsAX".
Pa3zen 2. YpaBHeHwust [CamMoCTOsSITeIbHOE YITyOIeHHOe U3yueHre MaTepuaa 1o TeMe "Orpe/esieHre
3 MaTeMaThueCKon THUIa/TUIOB ypaBHeHus1. OnipesiesieHre obsacty (obsacteii) orpeseneHys 16
GU3MKY U X TUIIA/TUIOB yYpaBHeHUs1. [IpuBesieHne ypaBHeHUs] K KAHOHUUECKOMY BULY/
KJlacCuUKaLus. By/am. [TosryueHne ypaBHeHUI XapaKTepUCTUK' .
4 Pasnen 3. Metog, CamocTosiTeNlbHOE YITyO/IeHHOe M3yUeHre MaTepraia o TeMe "PelieHye 29
XapaKTepUCTHK. 3azaunt Kot 1t osry6e CKOHeUHO# CTpyHBI'.
CamocTosiTeibHOE YIyOIeHHOe U3yueHre MaTepuasa o TeMe "Pelenue
Paszien 4. MeTog MeTog0oM Pypbe ypaBHeHUH mnep6onnqec1<'(')ro tuna". CamocTosTeIbHOe
5 | dypbe pemenms ymy6neH}£oe H3y4eHue MaTepuasia '1'10 TeMme "Pemenue metogom dypee 30
KDACBBIX 3. ypaBHeHU# rapabomiuecKoro ”'I:I/Il'la . CamocTosiTeNIbHOE yrny6neHH0ve
H3yveHue MaTepuasna 1o teme "PelieHre MeToioM Pyphe ypaBHeHUI
IIUNITUYECKOT O TUMa'".
Bcero 3a 6 cemecTp 93
4. OPMbI KOHTPOJISA OCBOEHUA JUCILIUIL/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 |6 7 8 9 10 11 | 12 | 13 | 14 | 15 |16 17
TekK,
Kontp.P,
6 TekK|TekK| TexK|TekK| TekK|[IP|TekK|TekK|KonTp.P.|[JP| TexK| TekK| TekK|TekK|TexK| P
Bomnp.lud.3ay,
aud. 3au.

YcnoBHble 0603HaYeHVIS:

IIP — muarHocThueckast paboTa;

TekK — Bompock! AJ1s1 TEKYIero KOHTPOJIs;

KouTp.P. — KoHTpO/bHas pabora;

o Borp./[Jud.3au — Bonpock! K AuddepeHLIIPOBaHHOMY 3aueTy;
e nud. 3au. — guddepeHIIIPOBAaHHBIN 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIeBAeMOCTH CTYZEHTOB IIPOBOAUTCS B JUCKPETHbIE BpeMEHHbIE HHTEPBA/Ibl B
cnenyroimx hopmax:
e JMarHocThyeckas pabora;
e BOIPOCHI /I/Is TEKYITIETO KOHTPOJIS;
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e KOHTpOJIbHasA paboTa;
e BOMPOCHI K [u(depeHIMPOBaHHOMY 3aUeTy.

IIpome)xyTouHas arTecTanys POBOAUTCA B opMax:
o muddepeHIMPOBAHHBIM 3aueT.



5. YYEBHO-METO/IMYECKOE 11 TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIIATITAHBI

5.1. OcHOBHad MTeparypa Mo AUCLUIVIMHE:
1. M. O. JlebeneB. . OcHOBBI ypaBHeHH MaTteMaThudeckor ¢usuku. CI16.: M3a-so BI'TY "BOEHMEX" um. /1. .
YctuHoBa, 2022, 27 3K3.
2. M. O. JlebGepes. . Pelrienvie 3aau MaTeMariueckodt ¢usuku Ha Mathcad. CIT6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2014, 47 3K3.
5.2. JononHUTe/IbHAs IUTepaTypa Mo AUCLUIUIMHE:
He TpebyeTcsl.
5.3. Tlepuogyyeckue U3gaHUS:

He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB MH(MOPMALIMOHHO-TeJIEKOMMYHHUKALIMOHHOH ceTh "VIHTepHeT", HeoOXOAUMBIX [/l OCBOEHMUS
IUCLIUTUTUHBIL, 37IEKTPOHHBIE OUOIMOTEeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — Bubnuoreuno-u3garensckuii ieHTp BI'TY "BOEHMEX" um. [1.®. YctuHOBa —
dyHmameHTanbHast oubmoreka BI'TY « BOEHMEX» um. 1.®. YcTrHOBA.

CoBpeMeHHbIe npodeccroHaNbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HarvioHanbHas snekTpoHHas 6ubnuoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas smekTpoHHas 6ubnuoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcToBasi 37eKTpoHHasi bubmoreka Poccuiickoro GoHga
(hyHIaMeHTaTbHBIX UCCTIe0BaHUM.

VHbopManioHHbIe CITPaBOYHEBIE CHCTEMBIL:
1. Texskcrept — VIHpOpPMaIMOHHEINM OPTa/T TEXHUUECKOTO peryarpoBanus: Hopmebl, TipaBuia, cTaHaapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi redepary BI'TY "BOEHMEX" um. [I. ®. YcTtuHOBa;
3. http://www.consultant.ru/- KoacynsranTILitoc- nH(OpMaIoHHbIN TIOPTasI MPaBoOBOM MHGOPMAaIIN.

5.5. TTporpaMMHoOe obecrieueHue:

1. Mathcad 15;
2. Mathcad Education - University Edition Term.

5.6. lHdopmalivioHHbIe TeXHOJIOTHU:

B3anMogeiicTBHe ¢ obyuarorrumucs rocpeactsom DM1OC Moodle BI'TY « BOEHMEX» um. I.®. YcruHoBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE AVCLHAIIINHBI

6.1. JIeKijuoHHBbIE 3aHATHA:

Criequa/IM3upoOBaHHbIE Tp66OBaHI/I$I 110 O60py,£[OBaHI/II-O OTCYTCTBYIOT; dyJUTOPHS C MMOCaAOYHBIMU MeCTaMM 10
KO/IM4eCTBY CTYAEHTOB; AOCKaA.

6.2. IlpakTHyecKHe 3aHATHSA:

Criel{ia/M3upoBaHHble TpebOBaHMs 110 000PY0BaHHIO OTCYTCTBYIOT; ayUTOPHs C MTOCaZI0YHBIMU MeCTaMH 110
KOJIMYeCTBY CTY/EHTOB; fI0CKa.

6.3. JIabopaTopHbIe 3aHATHSA:

1. Mathcad 15;
2. Mathcad Education - University Edition Term.

6.4. Ilpouee:

1. pabouee MecTo mperofaBaresisi, OCHAIEHHOE KOMITBIOTEPOM C J0CTynoM B IHTepHerT;
2. pabouue MecTa CTyAE€HTOB, OCHAIlleHHbIe KOMIBIOTEPAaMH C JOCTYIIOM B VIHTepHeT, rpeJHa3HaueHHbIe JIJIst
paboThI B 3/IEKTPOHHOW 00pa3oBaTebHOU cpejie.
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IIpunoxenune 1
K pa6oueii nporpaMme JUCHHIIMHBI
YPABHEHUSI MATEMATUYECKOHY ®U3NKN

AHHoTanuA padoueii MporpamMmsi

Hucuuminna YPABHEHUSA MATEMATUYECKOM ®U3UKMU spnsiercs AUCIMIUIMHON 06s3aTeIbHOM
yactu 0/0ka 1 mporpaMmbl TIOATOTOBKH 1O HarpaBieHuto 17.05.02 Cmpenkoeo-nyuieuHoe, apmusiepulickoe u

pakemHoe opyxcue. HucrurninHa peamu3yetcss Ha ¢akynsrete E Opyxkue u cuctembl BoopyxeHusi BI'TY
"BOEHMEX" um. [1.®. YcrunoBa kadenpoit E7 MEXAHUKA NEOOPMUPYEMOI'O TBEPJOI'O TEJIA.

Mucuuniavza HalesieHa Ha GOpMHUPOBaHKEe KOMNemeHyuil:
OIIK-2 cnoco6HOCTh CAMOCTOSTENBHO TPUMEHSTh TMPUOOpETeHHbIE MaTeMaTHueCKHe, eCTeCTBeHHOHAyuHEIE,
COLMa/IbHO-9KOHOMUUeCKHe 1 NpodeccrOHabHbIe 3HAHNUS [/ PellleHUs] HNH)KeHepHbIX 3a/1auy;
OIIK-4 crocobHOCTb CaMOCTOSITE/TBHO WM B COCTaBe T'PYIMIBI OCYIIeCTB/ISTh HAyUHBIN ITOWCK, aHA/INW3 HayyHOU W
MaTeHTHOW JIUTepaTyphbl MpU pellleHUd TpodecCHOHaNbHBIX 3ajlau C HWCI0/Ib30BaHUMEM COBPEMEHHBIX CPeACTB U
METO/IOB TOTyUeHH s 3HaHUS;
OIIK-6 croco6HOCTb WCIOMb30BaTh B HMHKEHEPHOW /IesTeTbHOCTA METO/bI, CrocoObl W Cpe/CcTBa TOMyueHuUs,
XpaHeHus1, TlepepaboTKY MH(GOPMALIHH C UCIIOIb30BaHUEM COBPeMeHHbBIX HH(POPMALIOHHBIX TeXHOIOTHH.

CofeprkaHue [UCLIMIUIMHBI OXBaTblBaeT KpYr BOMPOCOB, CBfi3aHHbIX C MaTeMaTUKOW (MareMaTdKa, TeopHsi
muddepeHManbHbIX yYpaBHeHUM, MHGOpMaTKa W T.a1.), (Qu3ukod ((Pu3vka,TeopeTHuyeckasi MexXaHUKa)d CIY>KAT
OCHOBOH [i/ii OCBOEHWS] TaKMX [JUCLIMIUIMH, KaK JUHaMHWKa MalllMH, TeOpUsi YIIPYrOCTH, CTPOMTEebHasi MeXaHWKa
Mall1H, YCTOMUMBOCTh MEXaHWYeCKHUX CUCTEM U T.II.

ITporpaMmoii JUCLIMIIMHEI [IPeAyCMOTPEHbI CIeAyIole BUABI KOHTPOJIA:

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB MPOBOAUTCS B IUCKPETHBIE BpEMEHHbIE HHTEPBAJIb B
cnenyrwoumx hopmax:
e MarHocTU4eckas pabora;
e BOIPOCHI /IS TEKYIIIer0 KOHTPOJIS;
e KOHTpOJIbHas paboTa;
¢ BOMpOCHI K At dhepeHIMPOBAHHOMY 3aueTy.

IIpomexyTouHas arTecTanys IIPOBOJUTCA B (JopMax:
e nuddepeHLIPOBaHHBIN 3aUeT.

OO0111as TPYI0EMKOCTh OCBOEHHS MCITUIIMHBI COCTaB/seT 4 3.e., 144 u. TIporpaMMoi AUCIUITIUHBI TIPEyCMOTPEHBI

JeKUHOHHBIe 3aHaTus (17 u.), mpaktryeckue 3aHsaTust (17 4.), mabopatopHeiii npakThkyM (17 u.), caMocCTosTeTbHasI
pabota crygenra (93 4).
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IIpunoxenue 2

K paboueii nporpaMme JUCHHIIMHBI
YPABHEHUSI MATEMATUYECKOU ®U3NKN

TEXHOJIOI'MA 1 ®OPMbI OBYUYEHUSA

PeKOMEH].'[a].lI/I]/I 0 OCBOEHUI0 JUCHUIIMHBI /1A CTy/A€HTa

TpyZ0eMKOCTb OCBOEHHsl JWCLMIUVIMHBI cocTaBisgeT 144 u., u3 HUX 51 4. ayIUTOPHBIX 3aHATHH, U 93 u.,

OTBeJIeHHBIX Ha CaMOCTOsITe/IbHYIO paboTy CcTyzeHTa.

PekomMeHzaIUK T10 pacIipefiesieHHI0 yueOHOTO BpeMeHU I10 BH/laM CAMOCTOSITEIBHOM paboThl U pasjesiam

JUCLIMTUTUHBI TIPUBE/IEHBI B Tab/uie.

KOHTpOJ'[b OCBO€HUA AUCLUIIIMHBI TIPOWU3BOJWUTCA B COOTBETCTBHUU C ITonoxenueMm o TEKyIleM, pY6E)KHOM

KOHTPOJIe yCIIeBaeMOCTH U TIPOMEXKYTOYHOM aTTecTaluy 00yJaroInxcs.

@®opMbI KOHTPOJISI ¥ KDUTEPHU OLieHHUBaHVsI TIpUBe/ieHbl B TpuioxkeHny 3 K Paboueii mporpamme.

12

HauveroBasse paGoTsi Pekomenjyemas TpyaoeMKoOCTb,
JMTeparypa Jac.
Pa3pen 1. 3agauu, npuBo/JsiHe K ypaBHEHHAM MaTeMaTtuueckoil ¢pusuku. HauanbHbIe U KpaeBble YC/I0BHA.
M. O. Jlebenes. . OCHOBBI
CamocrosiTensHOe yIIyOieHHOe U3y4yeHHe MaTeprasa 1o TemMe YPaBHEHHU .
"KonebaHusi MeMOpaHBbI IPY Pa3/IMYHBIX HAUa/IbHBIX ¥ TPAHUYHBIX MaTeMariIeckor (u3Ky: 9
— CI16.: U3g-Bo BI'TY
"BOEHMEX" nm. [I. ®.
YcrunHosa, 2022 (1,2)
M. O. Jlebepes. . PelieHue
3ajla4y MaTeMaThuecKou
CamocTosiTensHOe yIy0OieHHOe U3yUyeHHe MaTeprasa Mo TemMe .
"HecrarjoHapHasi TeljIoNpoBOSHOCTb M/IACTUHBI ITPU Pa3INUHbIX uznkn na Mathcad: 9
Haya/lbHbIX U TPAHUYHBIX yCI0BUSX" CII6.EI'TY "BOEHMEX™
’ M. [I. ®. YcruHosa, 2014
(1,2)
Wrtoro o pasgeny 1 18
Pa3pen 2. YpaBHeHHsI MaTeMaTHUeCcKoW (PU3UKH U UX Kiiaccudukanms.
M. O. Jlebenes. . OCHOBBI
ypaBHEHUM
MaremMaThueckon Hpu3mKu:
CamocrosTenbHOe yriaybieHHOe u3yueHre MaTeprasa o TeMe CII6.: M3n-50 BITY
" "BOEHMEX" um. 1. ®.
Onpe/esieHre TUTIA/TUTIOB ypaBHeHUsI. OnipeiesieHre 06/1acTH
(obGnacTeii) omnpeesieHNs TUTIA/TUTIOB ypaBHeHUsl. IIpuBeeHre yCTHH60Ba’ 2022 (3) 16
ypaBHEeHUs K KaHOHUUeCcKoMy BUly/Buziam. [lonyuyeHre ypaBHeHUM M. O. Jlebees. . PELLIEI{I/IE
XAPAKTEPHCTHK". 3a/jay MaTemMaTrueCcKou
¢u3vku Ha Mathcad:
CII6.FT'TY "BOEHMEX"
uM. . @. YeruHoBa, 2014
3
Wroro no paspgeny 2 16
Paspen 3. MeToj xapaKTepUCTHK.
M. O. JleGeges. . PelieHue
3a/lau MaTemMaTuye CKOu
¢u3vkn Ha Mathcad:
CII6.FTTY "BOEHMEX"
uM. . ®. YctuHoBa, 2014
CamocrosiTenbHOe yITyO/eHHOe H3yueHne MaTepyasna 1o TeMe "PerieHue 4,5)
. N 29
3agaun Koty fij1s1 oy 6e CKOHeUHOM CTPYHBI'. M. O. JlebeneB. . OCHOBBI
ypaBHEHUM
MaremMaTrueckou Hpu3mKu:
CII6.: U3g-Bo BI'TY
"BOEHMEX" nm. [I. ®.
YctuHoga, 2022 (4)
Wroro no pasgeny 3 29
Paspgen 4. Metop ®yphe pelieHusi KpaeBbIX 3ajay.
CamocTosTelbHOe yrybieHHoe u3yueHre MaTepraa o TeMe "Perienue| M. O. Jlebenes. . Perienue 30

26718



MeToz0M Pypbe ypaBHEHHM THUTIEpOOTHUECKOTO THITA'.
CamocrTosiTenbHOe yITyO/IeHHOe M3yueHre MaTepyasna 1o TeMe "PereHue
MeTtozioM Pypbe ypaBHeHut napabonuueckoro turma'". CaMoCTosITeTbHOEe
ymiyOieHHOe u3yueHre MarepHaria o teme "PeiieHre metonoM dypre
yPaBHEHUM /IJTMITAYECKOTO THTA".

3a/la4 MaTeMaThye CKOM
¢u3vku Ha Mathcad:
CII6.BI'TY "BOEHMEX"
M. [I. @. YcruHosa, 2014
(6,7,8)

M. O. Jlebenes. . OCHOBBI
ypaBHEHU
MaremMaThueckou (HhU3nKu:
CII6.: U3g-Bo BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2022 (5)

Wroro o pasgeny 4

30

13
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IIpunoxenue 3
K paboueii nporpaMme JUCHHIIHHBI
YPABHEHUSI MATEMATUYECKOHY ®U3UKN

OOH/JA OIEHOYHBIX CPEACTB

®OoH/T OL[eHOUHBIX CPe/ICTB, TI03BOJISIOIHE OLIEHUTDb Pe3y/bTaThl 00yUeHMs 110 JaHHOM AUCLUITIMHE, BKIFOUYAIOT B
cebs:

e JWarHocTHUeckas paboTa

e BOMPOCHI /1T TEKYIIIET0 KOHTPOJIS;

e KOHTpOJIbHas paboTa;

¢ BOMpOCHI K AucdhepeHIMPOBaHHOMY 3aueTy;
o nuddepeHLIPOBaHHBIN 3ayeT.

Kpurepuu oneHuBanus

JuarHocruyeckasi pabora
[uarnoctryeckasi pabora nposogutcs B popme tecta B OM1IOC Moodle:

e IIpY IIpaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTalus;
* TIpU NpaBWILHOM OTBeTe Ha 60% BoITpocoB 1 Gosee - aTTecTarysl.

Bompocsl A/1s1 TeKyLero KOHTpoJist
1. YTo moHMMaeTCsI 10, TEPMUHOM "CTPYHA'" TIPY BBIBOJIE YPaBHEHHI MaJIbIX ITOTIePEYHBIX KoslebaHuii?
. Kak HampaB/ieHa cuia HaTsDKeHUST CTPYHBI?
. UTo MoHMMaeTCsi 0 MajIbIMU TIOTIepeYHbIMU KosileOaHUSIMUA CTPYHBI?
. UTo 03HauaeT TepMUH "HepacTsyKAMasi CTpyHa'?
. UTo cniefiyeT 13 AOMyLLeHNsI O HepacTSHDKUMOCTH CTPYHBI?
. UTO MOHMMAEeTCs TI0 MaJIbIMK TIPOZIO/ILHBIMU KOJIeGaHUSIMU CTEPIKHS?
. Ecyii moroHHast MI0THOCTL CTPYHBI siB/IsieTCst GyHKIMeH KoopAuHaThI (p(X)#const), To Kak OyZeT BBIT/ISAETh
ypaBHeHHe KojiebaHWH (BHELTHHe TIoTIepeYHbIe CHJTbI OTCYTCTBYIOT)?
8, Ecuti momiepevHoe ceueHre CTePsKHs SIBJIseTCsT GyHKLMel KoopAUHATHI (S(X)#const), To Kak OyzeT BBIISETh
ypaBHeHue KoiebaHuli (BHEIIHUEe TPO/[O/IbHbIE CUJIBI OTCYTCTBYOT)?
9. Kakue HadasibHbIE YCIOBUSI HEOOXOAMMO 3aZlaBaTh TIPH pellieHrH 3a/jauk 0 Kojie0aHUsIX CTPYHBI?
10. Kakvie Haua/ibHBIE YCJIOBHUSI HEOOXOAMMO 3a/jaBaTh TIPH PeIlleHHH 3a/laull HeCTaliOHAPHOU TeTUIONPOBOAHOCTH
CTep>KHS?
11. YkaxkuTe TpaHUYHbIE YCJIOBUS AJIS 3a/lauvl TIPOAO/IBHBIX KOJleOaHuU CTeP)KHS, TTOKAa3aHHOTO Ha PUCYHKE
(penioziaBaTesib MpeijiaraeT pa3uyHble BAPUAHTHI).
12. YkakuTe rpaHUYHbIe yCAOBUS Jj1s1 33/lauyl HeCTalllOHAPHOM TeIIONPOBOJAHOCTH CTEPyKHS, TI0Ka3aHHOTO Ha
pUCYyHKe (TIperiofiaBaresib Ipe/jjiaraeT pa3iuuHble BApPUaHThI).
13. K kakoMy TUIy OTHOCUTCSI ypaBHeHMe (TIperofiaBaTe/ib Tpe/ijlaraeT pas/MyHble BApUaHThl YPaBHEHUH).

NOOUTh WN

KonTpobHas padora

KoHTposbHbIe paboThI TPOBOASATCS B KOMITBIOTEPHBIX KIacCaxX C UCMo/b3oBaHUeM crcteMbl MATHCAD.
PelrieHust KOHTPOJIBHBIX PabOT MPeACTAB/ISIOTCS B PYKOIMCHOW opMe, Ha KOTOPBIX I0/DKHBI ObITE MpeCTaBIeHbI
OCHOBHbIe 3aBUCHMOCTH, [TOKa3bIBAIOLIMe XO7 pelieHus 3afaud. UrcneHHbIM pe3y/bTar v rpaguyeckoe
TIpe/iCTaB/ieHye pelleHus IeMOHCTPUPYETCs Ha KoMmrbioTepe. Kaxk/piii BApUaHT KOHTPOJBHOUM PabOTHI COAEPXKUT OHY
3azauy.
Kputepuu orieHMBaHuUs: 3a4eT / He3ayer.

Bomnpocs! K agudpepeHMPOBaHHOMY 3aUeTy
1. BbIBOZ ypaBHEHUsI MaJIbIX MOTMEPEUHBIX KoebaHuii cTpyHbl. OCHOBHBIE JOMYLEHUS.
. BeIBOZl ypaBHeHMsI MaJIbIX ITPOJOJIBHBIX KomebaHuit yrpyroro crep>kHsi. OCHOBHBIE JOIYIIeHHS.
. BbIBoz;, 0lHOMEpHOr0 ypaBHeHUs! HeCTalMOHAPHOMN TeIIONPOBOAHOCTY CTepKHsl. OCHOBHBIE OMYILEHNS.
. BeIBOZ ypaBHeHUsI MaJIbIX MOMEPEYHBIX KosiebaHui Oasku.
. BbIBog, TpEXMepHOTO ypaBHEHUsI HeCTaLMOHAPHOH TeT/IONPOBOAHOCTH TBEPAOTo Tesia. OCHOBHbIE JOMYIIEeHUS.
. Turbl rpaHUYHBIX yca0BUM. [Ipumepsl A1 0JHOMEpPHOTO U [BYMEPHOTO CTy4aeB.
. Kputepuu TvmoB ypaBHeHUI MaTeMaTrueCcKor ¢husvku. [Ipumepsl.
. [ToHsiTve XapakTepuUCTHKU. XapakrepucTruyeckas ¢opMa orneparopa.
. BeiBoz dpopmysel Janambepa
10. PerrieHue 3a/ja4y MasbIX MOMePeYHBIX KoslebaHui 1os1y6eCKOHeUHOM CTPYHBI € 3aKpeIyIeHHBIM KOHIIOM.
11. PerieHvie 3a/jauy MaIbIX TIONEPeUHBIX KOJieOaHuMIM T10/TyOe CKOHEUHOM CTPYHBI, KOHEI] KOTOPO# 3aKperieH Ha
TIOZIBVDKHOM CKOJTB3sILIeld 110 BepTUKATBHOU IITaHTe Iiatibe.
12. PerrieHue 3aJauy MaJjibIX TIOTIepeUHbIX KosieOaHuii KOHEYHOUM CTPYHBI, 3aKpeTyieHHOU ¢ 060UX KOHLIOB.
13. PacripoctpaHeHue KpaeBoro 3¢ dekra.
14. CymHocTts Metozia dypre. CobcTBeHHbIe (DYHKI[UM U COOCTBEHHBIE 3HAUEHUSI.

CoONNOOUTEA WN
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15. OcHOBHBIE CBOMCTBA COOCTBEHHBIX PYHKIWH U COOCTBEHHBIX 3HAUEHHH.
16. PemieHue 3a/1au 3/UTUITAYECKOTO THIA MeToAOM Dypbe

JMuddepennypoBaHHbIi 3a4eT
TI0 pe3y/ibTaraM CeMecTpa OLIeHMUBAeTCs M0 CPOKaM BBITIONHEHUs 1abopaTOpHBIX PaboT U KOHTPOJIBHBIX PaboT ¢
BO3MOKHOCTBIO Y/TyUIIIeHHUs OIIeHKH OTBETOM Ha TeOpPeTHYeCKHe BOTIPOCHI.
ITpuMepsI TeOpeTHYeCKUX BOIIPOCOB:
1. ¥kaxkute coOCTBeHHbIE 3HAUEHHUS U COOCTBeHHbIe (DYHKITUU JJ1s1 3a/Iauu:
u_tt-u_xx=0
u(0,t)=0,u(1,t)=0

2. Ykaxxute coOCTBeHHbIE 3HAUeHUs U COOCTBEHHbIE DYHKI[UM /IS 3a/JaUM:
u_t-u_xx=0
u_x (0,t)=0,u_x (1,H)=0

3. YkaxkuTe coOCTBeHHbIe 3HAUEHUS U COOCTBeHHbIe (DYHKIUU /IS 3a/1auu:
u_xx+u_yy=0

u(0,y)=0,u(L,y)=0

u(x,0)=f_1 (x),

u(x,)=f_2 (x)

15



[Macnopt ¢oH/ja OL[eHOUHBIX CPe/ICTB

AyauTopHbIe 3aHATUSA B

5
KOHTaKTHOW (hopme w =
S MO
= = v = E == E Ay
O ~ | HaumeHoBaHue | R Eg E[e_a &0
&3 pasjesioB u Hlo | = |58 Sx|ER g 0
&’ S | AMpaKTHYeCKMX | O | = Eé 2B =P 55 EB
= eAMHUIL a A £ =SS EE| 8¢k X Sz
&) Q [ a, 1)
22 83 2R ES S5
2 |CR a3 52
= X | x| M &
= = = =
@] o @] o
Pazpen 1.
3ajgauu,
NpUBOJAIIHE K
yYPaBHEHUSIM
3 | 6 |maremarmueckoii 28 | 10 | 4 | 4 | 2 | 18 | 20 | 20 | 20 |BOMPOCEIAMI TeKyIero
KOHTPOJIS
dusuku.
HauvanbHbIe u
KpaeBble
YC/IOBHSI.
Pa3pen 2.
YpasHenus Borpocel gs1g Teky1ero
3 | 6 |maremarmueckoii| 22 | 6 | 4 | O | 2 | 16 | 16 | 16 | 16 POCHI A4 yi
KOHTPOJIS
¢u3uku u ux
Kaaccuukanus.
Borpocel g4 Teky1ero
3 | ¢ Pasmend.Meroq| . | 45 | 4 | ¢ 8 | 29 | 30| 30 | 30 KOHTpONS,
XapaKTepPHCTHK.
KoHTposbHas pabota
Bonpoce! gj1s1 TeKy1ero
Paspen 4. Merop KonT KS]?I:TIEHOF{HH:':IﬁoTa
3 | 6 |®yppepemenmsi| 47 | 17 | 5 | 7 | 5 | 30 | 34 | 34 | 34 p pabora,
Bormpocs! k
KpaeBbIX 33/jau.
IuddepeHIIIPOBaHHOMY
3aueTy
Bcero 3a 6 cemecTp 144 | 51 17 17 17 93 | 100 | 100 | 100
Bcero no aucuuminHe 144 | 51 17 17 17 93 | 100 | 100 | 100
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Kputepun oneHMBaHusA

OIIK-2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omkpbimo2o muna:
TepMuH "HepacTsHKUMast CTpyHa' 03HauaeT, uTo B Tpoliecce KojeGaHui

Ecmu @1 u @2 - cobcTBeHHbIE (PYHKIIMH, OTBEUAIOIHe COOCTBEHHOMY 3HAUeHHIO A, TO TOMY XKe
COOCTBEHHOMY 3HAUEHHUIO OyZIeT 0TBEUYATh BhIPAKEHHUE ,rme C1, C2 -
TIPOM3BOJIbHBIE KOHCTAHThI

YpaBHeHue BU/a

0%u 3y oy  d*u
s = Y
di® dx?  dy?

TIpY KaKuX 3HaueHustx ko3 unmenTa [TyaccoHa MOXKET OIMUCHIBATE MPOLIECC TPOAOIBLHBIX KoslebaHU
TJIaCTUHBI?

Ecnm vy nipu Kakux, nocraebsTe "-".

Kakoii niporjecc (konebaHuii, HeCTalMOHAPHOM TETJIONPOBOJHOCTH, CTAllMOHAPHOH TEI/IONpPOBOJHOCTH,
TrepeMelL[eHHH TIPH CTaTU4deCKOM Harpy3ke) U AJIs Kakoro o6bekTa (CTepskHst, 6a/IKu,III0CKOT0 Tea,
00BEMHOTO Tesla) OMUCHIBAET ypaBHEHHE BUZIA

du 9/ du d (. du
E—a kﬁ —@ k@ :q(M;f): (k(M]:}U]

Kaxoii mporiecc (kosiebaHuii, HeCTalMOHAPHOH TETJIONPOBOAHOCTU, CTALIMOHAPHON TETIONPOBOAHOCTH,
repemelLeHHH TTPYU CTaTUUeCKOU Harpy3Ke) U ZJisi KAKOro o0bekTa (CTepkHsI, 0a/iKu,IJI0CKOTO Tesa,
00BEMHOTO Tesla) OIMChIBAaeT YpaBHeHVe BU/A

: kau +a kau +a kau +q=0 (k(M) = 0)
de<anF " dyn dyr B\ oz e

Kakot#i nporiecc (Kosie0aHwiA, HeCTalIOHAPHOH TeIIONPOBOJHOCTH, CTALIOHAPHOH TEeIIONPOBOLHOCTH,
TepeMelLeHu TIPU CTaTUYeCKOM Harpy3Ke) U AJis KaKoro o0beKTa (CTepskHsl, 6aiku, TI0CKOTO Teja,
00BEMHOTO Tesia) OMUChIBaeT ypaBHeHHe BHZA

d%u 264u .
at? dx*

CKOJIBKO HavasIbHBIX YC/IOBUS He0OXOAMMO /171t OFJHO3HAYHOTO PeIleHys 3a[jaui O HecTaljuoOHapHOM
TeIIONPOBOAHOCTU CTEP>KHSA?

CKOJTbKO HavyaJIbHBIX YCJIOBUSI HeOOXOAMMO /7Sl OJHO3HAYHOTO PelleHHs 3aZiauy O HeCTallMOHapHOU
TEIJIONIPOBOAHOCTH I/IaCTUHBI?

CKOJIbKO HayajIbHBIX YC/IOBHUSI HEOOXOAMMO /i1t OfIHO3HAYHOT'O PEIIeHHs 3a[jaui O HeCTal[MOHAPHOM
TeIJIONIPOBOJHOCTH TPEXMEPHOIo Tesa?

Tep’KeHb, NIPaBbIil TOpel] KOTOPOro TeIJIOU30/IMPOBaH, a Ha JIeBOM TOAep’KUBaeTCsl TemMrieparypa
OKpYy>Katoleil cpefibl (CM. pUCYHOK)

T 7

=0 x=

VIMeeT KOHBEKTUBHBIN TeI000MeH M0 GOKOBOM TIOBEPXHOCTH (0 - KO3 (HUIIMEHT KOHBEKTUBHOTO
TeruioobMeHa, TemMIiepaTypa OKpy»Karoiei cpefoit Tcp). YkakuTte BepHbIA BapHAHT COOCTBEHHBIX
3HaueHUH ¥ COOCTBEHHOM (YHKITHH.
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Ne 1

Ne 2

Ne 3

Ne 4

E) ¢, (x) = cos (HT x)

A=
1=

;TT) ¢ (x}—sm(T[— )

1

3 A'n (n’ [2ﬂ+1}) qbn(x) _ T [2ﬂ+1} )
4.2’” . (H-[2n+1}) ,‘Pn(X) e (Tl’ [2n+1} )

21

|
v,

Bonpocbl 3akpblmo2o munda:
YTo MOHMMAETCs 10/l TEPMUHOM "CTPyHA'" MPU BbIBO/IE YPABHEHUM MaJIbIX MOTIEPEUHBIX KOTeOaHU?

- CTpyHOI1 Ha3BIBAETCS TEJIO0 OAHO, U3MepeHHe KOTOPOTO (AJIMHA) MHOTO OOJTbIIle ABYX APYTHX.

- CTpyHOM Ha3bIBaeTCs yIpyroe Tejo, Marepyas KOTOPOro NPy PacTshKeHUH U CKaTHUU TIOAUNHSETCS
3aKoHy ['yka.

- CTpyHOI1 Ha3blBaeTCs yrpyras HUThb, OKasblBarolljasi COIPOTUB/IEHHE PACTSDKEHUIO, HO He
COTIPOTHBJISIFOLIYIOCS] M3THOY, C/KATHIO U C/IBUTY.

- CTpyHO# Ha3bIBAETCS YIIPyTash HUThb, OKa3bIBAKOI[ast COMPOTHUBI/IEHNE PACTSHKEHUIO U CLIBUTY, HO HE
COMPOTUBJISIOILYIOCS U3TUOY M CKATHIO.

- CTpyHOM Ha3bIBaeTCs yrpyrasi HUTh, KOTOpasi IPH pacTsyKeHUU He U3MeHsIeT CBOoeli epBOoHauaabHOMN
JJTUHBI

Ecu oroHHast I0THOCTB CTPYHBI SBJISIeTCS (GyHKLMeH KOopAUHATHI (p(X)Zconst), To Kak GyaeT
BBLIIVISIZIETh ypaBHeHWe KoieOaHui (BHeIIHYe [oTepedHble CUTbI OTCYTCTBYIOT)?

: ﬁzu
'p( )atz = ax

2 (P@3) =5(3)
-Z?=i(%§—2)

az

5 )3 =TS

Ecim norniepeuHoe ceyeHre CTEP)KHS sIB/sieTCsl PyHKLMeH KoopArHathl (S(X)#const), To Kak Oyger
BBIIVISI/IETh ypaBHeHUe KojieOaHWH (BHEITHYE MMPO/IOJIbHBIE CHJTbI OTCYTCTBYIOT)?

T,
at? dx \p dx i
2 (s 03) - ss) 22

Foseof) - 2(esto)
cTro 22 (g2

at? pSix) dx

CrpyHa coBepliaeT MaJible TIoNiepeuHble KosilebaHus B Bsi3KOM cpefie. Cpefja OKasbIBaeT CONPOTHB/IeHHe
JIBYDKEHUIO TIPOIOPLIMOHAIbHOE CKOPOCTH CMellleHusl cTpyHbl. KosdduieHT nponopLyioHanibHOCTH
"k". Kakoe 13 npuBe/IeHHBIX HIKe ypPaBHEHHUM OMUCHIBAET JaHHBINA TIPOIiecc?
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d%u d%u

PaE g M
0%u d%u
P52 =Tax2+k'u
d%u y Tazu du
Patz ™ "axz “ox
a%u D Tazu i kau
Ptz ™ "3x2 " “ox
0%u du 0%u

Pam Ky =T

Ne 5 TpeyronbHas racTvHa Ha ctopoHe ['1 (CM. pUCYHOK) MMeeT KOHBEKTHBHBIN TeTyioobMeH ¢
OKpy>Katolleil cpefioit, TemmnepaTypa kotopoii Tcp.

M

P

o - KO3QdUIMeHT KOHBEeKTUBHOTO TerioodMeHa. Ctoponsl I'2 u I'3 TerutonsonuposaHbl. Kakue
IrpaHUYHBIe YC/I0BUs Ha cTopoHax I'l u I'3?

Lk =a(u—T,).2: =0
2k =a(u—T,). - =0
3.;(2—; = a(u—T,).2: =0

4. —kz—; = a(u—T,). =0

Ne 6 KoHcosbHO 3atemsieHHas 6anka (CM. pUCYHOK)

/

;:O X= [

COBEpILIAeT MOTMepeyHbie KoebaHus. YKaKUTe BePHbIM BapUAaHT TPAHUYHBIX yCIOBUH.

> _ s . . du _
Lu(0,t) =0, g 0,u(l,t) =0,— L 0
2.u(0,t) = 0,u(l,t) =0,
~ Bu du
2 1% vy e Bk . U

dxly—p Oxly—]

- du _ 32_'“ 5 63_“' —

4.u(0,t) = U’ﬂx € =0, ax2l,_; P axd ?

Ne 7 [MapaypHO onepTas 6aka (CM. PUCYHOK)
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P v

x=0 x=/

COBEpILIAeT MOTMepeyHbie KoebaHus. YKaKUTe BePHbBIM BApUAHT TPAHUYHBIX yCIOBUH.

du du
1u(0,) =0, =o0,u(lt)=02 =0
2.u(0,t) =0,u(lt) =0,
= 8%u 8%u
J.H(U,t) — U,E B — U,H(I,t) = U,@ s =0
du #%u a3u
1u(0,)=02 =0 2% =0 &% =0
Oxlx=0 ol P 9x3 ly=y
Ne 8 YKaKyTe TIPaBU/IbHBIN THIT CIeAYIOLIeli CUCTeMbl AudQepeHIualTbHbIX YPaBHeHHA:
X U —Y-V,=0
nod v —1
PemieHue uiercst B o61actu:
D=x=1, 0=y=2
- Tunep6osue cKuit
- [Tapabosrue cKuit
- DnUnTHYe CKui
Ne 9 Ka)KUTe MPaBUIbHBIN TUII C/IeYIOIel crucTeMbl quddepeHIaabHbIX YPaBHeHHH:

X U +Yy v, =0
u, +v,=0

Pemienue mirercs B obactu:
0<x=1, O0=y=2

- I'nniep6osmueckuii
- [Tapabonmueckuii

- DJJIANTHYe CKUI
Ne 10 YKakuTe TIpaBWIBHBIM THIT C/ieytoleii crcteMbl uddepeHManbHbIX ypaBHEHUH:

X Uy —V, =0
U, +v,=0
Pemienue uirercs B obactu:

0<x=1, O0=y=2

- I'nriep6omueckuit
- [Tapabomueckuii

- DJJIANTHYe CKUI
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OIIK-4

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omkpbimozo muna:

Yron Mexay KacateabHOU K MPogUII0 KoaeOrolecs CTPYHbI M CUJION HAaTSDKEHUsI CTPYHBI
paBeH rpajlycos.

[Tox, MaTBIMU TIPOAOBHBIMY KO/IeOaHUSIMU CTEP>KHSI TOHUMAIOTCSI TaKKe, TIPH KOTOPBIX

Kakoii riporiecc (konebaHuH, HeCTal[MOHAPHOH TeTIONPOBOAHOCTH, CTAllMOHAPHOU
TEIJIONPOBOJHOCTH, NepeMeIL|eHHH TIPU CTaTUYeCKOM Harpy3Ke) U AJis KaKoro 00beKTa
(cTep>kHs1, BasKy, TVIOCKOTO Tesa, 00beMHOT0 Tesla) ONMCHIBAaeT ypaBHeHHe BH/ja

u_ (0% P\ _
= e ey v

CKOJIbKO Hava/bHBIX YCJIOBHSl HEOOX0AMMO A1t O{HO3HAYHOTO pelleHHs 3a/iaur 0 KosebaHun
CTPYHBI?

CKOJIbKO HayajIbHBIX YC/IOBUS HEOOXOJUMO ZIJIsi OAHO3HAYHOTO PEIeHUsT 33/jauu O KoiebaHuu
6anxu?

K koH1y cTep>xHs (x = ) nIpuKpensieHa Npy)KUHa, JelCTBYOLasi BAOJIb OCH X (CM. PUCYHOK)

Fo——= AR

Ve

Kakoro Tvria rpaHiuHbie ycioBusi B Touke (x = [) ?
Crep>keHb 3aKperljieH, Kak MoKa3aHO Ha PUCYHKe HIDKe

T -

Kaxkoro THria rpaHuuHbIe YCJIOBUS B TOUKe (x = 1) ?
CrepykeHb 3aKpeTlIeH, Kak MOKa3aHo Ha PUCYHKe HIDKe

=== -

Kaxkoro Tura rpaHuuHble yc/1oBUsl B Touke (x =0 ?

Crep>keHb TETUIOW30/IMPOBaH ¢ 060MX KOHLIOB. Kakoro THria rpaHUuUHbIe YC/IOBHS Ha KOHLIAX
CTEep>KHS?

Crep>keHb, JIeBbIM TOpeL] KOTOPOTO TeIJIOU30/IMPOBaH, a Ha TIPaBOM I0//1ePyKUBAeTCs
TeMIiepaTypa OKpysKatolei cpefibl (CM. pUCYHOK)

/ T

=0 =l

ViMeeT KOHBEKTHBHBIN TeI/I000MeH 110 OOKOBOM TTOBEPXHOCTH (& - KO3 duiiueHT
KOHBEKTHBHOIO TeII000MeHa, TeMIiepaTypa oKpy»katoiei cpefoii Tcp). YKakKuTe BepHbBIT
BapUaHT COOCTBEHHBIX 3HAUEHUH ¥ COOCTBEHHOU (YHKLIUH.

i (E) @, (x) = cos (?:—nx)
= ) &) = =in (?x)
m(2n+1)

=
3.2, = (F ““)) ,8,(x) = cos (T2 x)
e

21
B n[2n+1) o fafZni]
. ) JP_[x) =sin (—ZE x)
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Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl 3akpbimoeo muna:
YTO MOHUMAETCS M0 MaJIbIMH MOTMEPEYHBIMU KOJIeOaHUSIMU CTPYHBI?

- HO,I:[ MaJibIMH T10I1epeuHbIMU KojebaHUsAMU TOHUMAIOTCS TaKuWe, IMpyu KOTOPLIX ITorepevyHoe
CMellleHHe CTPYHBI B /T000H TOUKe B /F000M MOMEHT BpeMeHH MHOTO MEHBIIIE ee JIJTMHBI U(X,t)
<< L.

- [o, Ma/IbIMU TIOTIEPEUHBIME KOJIeOAHUAMY TOHUMAIOTCS TAaKUe, TIPY KOTOPBIX MOTIEPEUHOE
CMeIlleHYe CTPYHBI B /000 TOUuKe B TF060H MOMEHT BpeMEHH He TIPEBLILIAET ee
MAaKCHMa/bHOTO MOTNEePeYHOro pasMepa.

- Moz ManbIMK TIOTIepeYHBIME KoJleOaHUsIMU TIOHUMAIOTCST TaKHe, ITPY KOTOPBIX MONepeyHoe
CMellleHre CTPYHBI B 000U TOUKe B TF000 MOMEHT BpeMeHH He TIPEBLIIAeT 3apaHee
3a/IaHHOY BeJTMYMHEI, KOTOPAasi MOXKET OBITh Pa3HOM /IS Pa3/IUUHbBIX 3a/1aY.

- HO,E[ MaJlbIMH T10ITepeuHbIMU KOJIeDaHUSAMH [IOHUMAIOTCS TaKuWe, MpU KOTOPBIX B 000
TOUKe B TF000H MOMEHT BPeMEHHU BBITIO/THAETCA yC/I0BUE!

(2) «1

ITpu BeIBOZIE MabIX MOTIEPEUHBIX KosiebaHuii MeMOpaHbl MeMOpaHOM Ha3bIBAaeTCs:
-TOHKasl IIJIeHKa, TO/ILL{MHA KOTOPOW MHOTO MeHbIIIe IBYX JPYTUX U3MepeHU

-TOHKasl T/IeHKa, KOTOpasi COTIPOTUB/ISIETCS PACTsDKEHUIO, HO He COTIPOTUB/ISIETCS CKATHUIO,
C/IBUTY U U3THOY

-TOHKasi TJIeHKa, KOTOpasi COMPOTHBIISETCS PACTSDKEHHIO U CLIBUTY, HO HE COTIPOTHBIISIETCS
CKaTUIO U U3THOY

-TOHKaAs I1JIEHKd, KOTOPasA COMMPOTHUBJIAETCA PI31"PI6y, HO He COIIPOTUBJIAETCS PACTSXKEHUIO,
CKaTUlo U CABUTY

- TOHKad IVIeEHKa, KOTOPas COIIPOTUBJ/IAETCSA PACTSXKEeHHIO U H3FI/I6y, HO He COITpOTUBJIAETCA
CKaTHI0 U COBUTY
XapakTepuCTHKa 3TO:

- BeJIMYMHA, OTIpeJie/ISFoILasi TUT IPaHUYHbIX YCIOBUNA

- KpYBasi, B KaJKZI0l TOUKe HOpMaJsib K KOTOPOM MMeeT XapaKTepuCTUUeCKoe HarlpaB/ieHue
- HU OJJHO OIIpeie/ieHue He SIB/ISIeTCS] BePHBIM

- BeJIMYMHA, OTpeJesIsitollasi TUIl ypaBHEeHUs!

- KpMBasi, B K&K/I0M TOUKe KOTOPOM KacaTe/bHasi K Hell UMeeT XapaKTepUCTUUYeCKoe
HaripaBJieHHe

®opmysna [Janambepa - TOUHOe peleHye 3a/jauH.
- CTal[IOHAPHOH TEJIONPOBOAHOCTY 6@ CKOHEUHOTO CTePIKHS

- MaJIbIX TIOTIePeYHbIX KoeGaHni GeCKOHEUHOM CTPYHBI WM MaJjIbIX TIPOZIO/IBHEIX KoJleOaHui
6eCKOHEUHOTO CTePXKHS

- MaJIbIX TTPOAOJIBHBIX KOHE6aHHﬁ GECKOHG‘{HOFO CTEepPXXHA
- MaJIbIX MOTEPEYHBIX KojiebaHni 6eCKOHEUHOW CTPYHBI
- MaJIbIX TIOTIEPEYHbIX KOeOaHUi 3aKPeryIeHHON CTPYHbI

- HeCTarvOHAPHOM TeTUIONPOBOAHOCTH OeCKOHEUHOTO CTePIKHS

CrpyHa coBepliIaeT MaJible ToIiepedHble KomebaHus B yipyroii cpesie. Cpesja OKasbIBaeT
COTIPOTHUBJIEHHE [IBM)KEHHUIO TIPOINOPLIMOHA/IEHOE CMEIleHUI0 CTPYHBI OT HEBO3MYILIEHHOTO
nonoxkeHus1. Koadurment nponopruoHansHocTH "k". Kakoe U3 npuBeieHHBIX HIKe
ypaBHEHUI1 ONUChIBaeT JaHHbIN rporecc?
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Ne 6

Ne 7

Ne 8

Ne 9

0%u d%u

PE LggE L
d%u d%u

P o =Tax2+k'u
d%u » Tazu kau

“Patz ™ " ax2 "ox
2%u %u du

cp=—=T=—+
Patz ™ ax2 " “ox
2%u " du - d%u
O i =
Patz” "ot ax?
s ypaBHeHus
w4 sinla e, =10
XapaKTePUCTHUKU MeeT BUJ;
1. y(x) = cos(x) + C
2.y(x) =—cos(x)+C
3. y(x) = sin?(x) + C
4. y(x) = —sin?*(x) + C
YKa)kuTe TIpaBUWIBHBIM TUI C/lelytolel cucteMbl JuddepeHLaabHbIX YpaBHEHUH:
i — A —4
Uy — Uy + .+ v, =0
- TunepboruecKuii
- [Tapabonuueckuit

- DJUTANITAYE CKUH

YkakuTe IpaBUIBHBIN TUTI CJleflytoIeli cructeMbl AnddepeHINaTbHBIX YPaBHEHHUM:

X Uy Y U, — V), =
u, +x1,=10

Perrenue HIIEeTCA B obnacTu:

D=x=1, 0<y=<1

- Tunepboue cKuii
- [Tapabonuueckuit

- DJUTANITAYE CKUH

YkakuTe IpaBUIBHBIN TUTI CJleflytolieli cructeMbl AnddepeHNaTbHBIX YPaBHEHHUM:

X=hy =i, —w, =1
u, +x1,=10

Peiienue UIIETCA B obnactu:

23
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i=x—-FK 0

1A
<

I

[y

- T'unepbonmuueckuii
- [Tapabonmuueckuii

- DJUVTANTHYe CKUI
Ne 10 YKakuTe NpaBUIbHBIN TUTI CJlieflytolel cucteMbl AuddepeHIMaTbHBIX YPaBHEHUM:

X Uy + Y U, —Vy =
i, tx-v,=0
Pemienue wirercs B obactu:

0=x=1, =y <=5

- T'unepbonueckuii
- [Tapabonuueckuit

- DJIIATITHYE CKUH
OIIK-6
Bonpocbl omkpbimozo muna:
Ne 1 Crep)KeHb TeTJIOU30/IMPOBaHHbBIN 10 TOPLIaM (CM. PUCYHOK)

/ 2

=0 =l

VIMeeT KOHBEKTUBHBIH TEMI000MeH M0 GOKOBOM TIOBEPXHOCTH (0 - KO3 (HUIIMEHT KOHBEKTUBHOTO
TeruioobMeHa, TeMIlepaTypa OKpy»Karoiei cpemoit Tcp). YkakuTte BepHbIM BapHAHT COOCTBEHHBIX
3HaueHUH ¥ COOCTBEHHOM (YHKIHUH.

15, = (?:—n)z,tﬁn(x) £ Pos (i—nx)
0 (?:—n) SBL{]) = sin (?x)

5 = (FE2Y, )= om0,

oy (n{znﬂ})z,cﬁn(x) e (R'[Zz‘r;-l-l}x)

21

Ne 2 CKOJIBKO I'PAaHUYHBIX YCJI0BHSI HeOOX0AMMO [i1sT OJHO3HAUHOT'O PEIlleHHs 3a/lauil O HeCTalliOHAPHOU
TeIUIONPOBOAHOCTH CTEPIKHS?

Ne 3 CKOJTbKO TPaHUYHBIX YCJIOBUSI HE0OX0UMO [I7Tsi OFHO3HAYHOTO pellieHUst 3a/lauk 0 kojiebanuu 6anku?

Ne 4 CKOJTBKO TPaHUYHBIX YCI0BUS HEOOX0AUMO [I/isi OHO3HAUHOT'O PEILeHHs 3a7auu 0 KoyiebaHuU CTPYHBI?

Ne 5 Kaxoii riporiecc (koneb6aHuH, HecTal[MOHAPHOH TeTJIONPOBOAHOCTH, CTAlIMOHAPHOW TETIONPOBOJHOCTH,
nepeMeIleHrH MPYU CTaTHUeCKOM Harpy3Ke) | /sl Kakoro 06bekTa (CTepkHs1, 6a/iKu,JI0CKOTo Tea,
06BEeMHOTO TeJ1a) OIMUChIBAeT ypaBHeHHe BUa

: (kau)Jra (kau)Jra(kau)Jr =0 (k(M) > 0)
de\“dxt  dv\ S dz\ oz Clah

Ne 6 Ecmm @ ecTb coOCcTBeHHasi GyHKIMS, OTBeYarolasi CoOcTBeHHOMY 3HaueHHto A, To U C-® (C —

KOHCTaHTa) -

Ne 7 Ec @1 u @2 - cobcTBeHHBIe QYHKIMH, OTBeYarolie COOCTBEHHOMY 3HaueHHI0 A, TO 3TOMY JKe
COOCTBEHHOMY 3HaueHHIO Oy/IeT OTBeUaTh BhIpayKeHHe ,rme C1, C2 -
TIPOU3BOJIbHBIE KOHCTAHTHI

Ne 8 W3 momyiijeHrs: 0 HePaCTSPKUMOCTH CTPYHBI CJIEIYET, UTO CHJla HATSDKEHHUS CTPYHBI
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Ne 9

Ne 10

Ne 1

Ne 2

MO>KHO /11 UCTI0/b30BaTh opmyny Jamambepa /s peleHust 3a/ja4u O TIPOJOJIBHBIX KOIeOaHUsIX
YIPYTOro CTeP)KHs AJTMHOM L, ecyii 06a ero KOHLIA 3aKpeTuieHbl U OTCYTCTBYIOT BHEIIIHHe Harpy3Ky Ha
CTep’>KeHb?

BBEL[I/ITE HOMeED IMPpaBHU/IbHOI'O BAPpHWAHTA.

1. Her, Tak kak opmysa Janambepa - 3T pellieHHe 33/la4i O MajbIX TOMEePeUHbIX KoyiebaHusIxX
0eCKOHEYHOM CTPYHBI.

2. [1a, TaK KaK MaJjible TIoriepeuHble KosilebaHus CTPYHBI M Masible IIPOZJ0JIbHbIe KOJleOaHHs YIIPYroro
CTepJKHsS UMEFOT OZIMH U TOT JKe B/

3. la, ecyii pacripoCTpaHUTE Ha BCIO OCh X (0T -0 710 +00) (hYHKLIUM Hada/IbHBIX OTKIOHEeHUN U
CKOpOCTeli CTep>KHsI YeTHBIM 00pa3oM c mepuoaom 2L

4. HeT, Tak Kak MaJible MornepeyHbie KojebaHus CTPYHBI ¥ MaJjible TIPOJO/IbHBIE KOebaHuUs YIIPyroro
CTEP>KHSI 3TO pa3Hble (HU3HUUeCKHe MPOLeCCh

5. [la, ecyii pacTipOCTPaHUTh Ha BCIO OCh X (OT -00 /10 +00) QYHKL[MM HAauaIbHbIX OTKJIOHEHUH U
CKOpOCTeli CTepsKHsI HeueTHBIM 06pa3oM c epuozgom 2L

MoskHO /111 MCTI0/1b30BaTh (hopmysty [amambepa fJist peliieHus 3a/jaqy O HeCTal[IOHapHOH
TETIONPOBOIHOCTH TOJTy0e CKOHEUHOTO CTEPIKHS, €CJ/TH €ro JIEBBIN Kpal (Touka x=0) Terion30/11MpoBaH
Y OTCYTCTBYIOT BHEIlIHHe UCTOYHHUKW/CTOKH Teria?

BBe,Z[PITe HOMeD IMpaBHU/IbHOI'O BapHWaHTA.

1. a, ec/ii pacipoCTPaHUTh Ha OTPULIATETHLHYIO TIO/TYOCh (PYHKIIHMIO Haua/IbHOTO pacripe/ieieHust
TeMIlepaTyphl CTEP>KHS HedeTHBIM 00pa3oM

2. [1a, Tak KaK ypaBHeHNe OJHOPOJHO
3. Her, Tak kak ¢opmysna [Janambepa - 3T0 perieHue 1isi 6e CKOHEUHOTO CTEPIKHS
4. Hert, Tak Kak ¢opmyna Tamambepa - 3To pellieHre [jisl ypaBHEHHUH TUepOosiyecKoro TUra

5. [la, ecyii pacripoCTpaHUTh Ha OTPULATE/IBHYIO T0/IYOCh (DYHKLMIO HAaya/bHOTO pacripe/ieneHust
TeMITepaTyphl CTEP>KHS YeTHBIM 00pa3om

Bonpocbl 3akpbimoeo muna:
YTO IMOHMUMAETCs 110 MasIbIMH T0TIepeyHBIMU KoslebaHusIMU MeMOpaHbI?

- [Toz, MaMBIME TIOTIEPEYHBIMU KOJIe0aHUSIMY TTOHMMAFOTCSI TaKKe, TIPY KOTOPBIX TIOTIepeuHoe CMellleHre
MeMOpaHeI B /10001 TOUKe B 10001 MOMEHT BpeMeHH MHOTO MeHbIlle ee MUHUMAIbHOTO pa3Mepa u(x,y)
<<L

- [Tog MasibIMU TTOTIEPEYHBIMU KOJiebaHUsAMM TTOHMMAIOTCS TaKye, TIPY KOTOPBIX TIoTiepeuHoe CMelleHe
MeMOpaH&I B 1000i1 TOuKe B /0001 MOMEHT BpeMeHH He ITPeBBIIaeT ee MaKCHMAaIbHOTO TIOTIePeUHOr0

pasmepa.

- ITox ManbIMM TTOTIEpEYHBIME KO/IeOaHUSIMY TTOHMMAIOTCS Takye, TIPY KOTOPBIX MOTIePEYHOe CMelljeHHe
MeMOpaHsbI B 10001 TOuKe B 110001 MOMEHT BpeMeHH He ITPeBbILIaeT 3apaHee 3a/laHHOM Be/IMUHHBI,
KOTOpast MoKeT OBITh Pa3HOM /JIs Pa3/IMUHBIX 3a/ay.

- IToz, ManBIMH MOTIEPEYHBIMU KOJle0aHUSIMHU TTOHUMAIOTCST TaK¥e, ITPH KOTOPHIX B JIF000H TOUKe B 0601
MOMEHT BPeMeHH BBIOHSOTCS yCI0BUS:

(Z—Dz «<1lmnu (%)2 <1

TpeyrosbHasi TVIaCTHHA Ha cTopoHe ['3 (CM. PUCYHOK) IMeeT KOHBEKTHUBHBIN TeTio00MeH ¢
OKpy>Karollel cpeZioli, TeMmnepaTypa Kotopoi Tcp.
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Ne 3

Ne 4

Ne 5

By

o - KOBCI)CI)I/IL[I/IGHT KOHBEKTHBHOIO TeIJI00OMeHa.

Kakoe rpanruHoe ycsioBue Ha ctopoHe I'37?

1 (242 = a(u-T,,)

dx  ay

x dy

e o I

5151 TuHeRHOro BhIpaykeH!s!

Alx, P P B3I

ypaBHeHUe XapaKTepPUCTUKH UMeeT BUJ:

']-‘- y!’ ol E(xry} i
' Alx,y)
5 y; . Alx,y)
' B(x,y)
3 r — A[xry}ﬂLB(xJ)
e B2(x.y)
4 e @ A[x»y}+3(X,Jf)
= F = AZ(x,y)

sl ypaBHeHust
U+, =1
XapaKTepUCTUKU UMeeT BUJ:

l.y(x)=x%+C
2 yx) = x? i
3.y(x)=x+C
4. y(x)=—x+C

151 ypaBHeHust
Xtk A 2, = 0

XadpAKTEPUCTUKU MeeT BU/:

26

Ju Jdu
—k(=+22) = a(u-T,)
du
ka = a(u = Tcp)
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ly(x)=x%*1C
2.y(x)=—x%2+C
3.y(x)=In(x)+C
4. y(x)=e*+C

YKakuTe NpaBUIbHBIN TUII C/leflytoleld crucTeMbl U depeHIMaabHbIX YpaBHEHNI:

uy—v, =0

Uy, +v, =0
- T'unepbouecKuii

- [Tapaboueckuii

- DJUIANTHYe CKUI

YKka)kuTe MpaBUIbHBIN TUT Ciefytomeli cuctembl AuddepeHIIMaTbHBIX ypaBHEHWN:

X Uy —Vy =10

Uy, — XV, =10

Pemienue uiriercs B obactu:
D=x =1, 0=y=2

- Tuniep6osue cKuit
- ITapabonnueckuii

- DJUTUTITAYE CKUK

YKakuTe NpaBWILHBIN TUIT C/iefytoleid cucteMbl auddepeHManbHbIX ypaBHEHUI:

Xy, —v =10
iy Fxre, =1

PemieHue uiercst B 06actu:

0=x =4,

w
A

-
FA
ul

- T'unepbosue cKuii
- [Tapabomueckuii

- DJIANTHYe CKUI

YKakuTe NpaBUIbHBIN TUII C/leflytoleld cucTeMbl JuddepeHIManbHbIX YpaBHEHNI:

X Uy — 1y =0
u—xw =0

Perienue mitercs B 06/1acTu:
Law=3 1=p=3
- T'unepbouecKuit

- [TapabosuecKuit

- DJITATITUYE CKUIA
Ka)KUTe TIPaBWIBHBIN TUTI CJIeAyIOIel cucteMsbl JuddepeHIaNbHbIX YPaBHEHU:
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L e W
—ly + XV, =0

Periennie HIIETCA B obnacru:

- Tunepboue cKuit
- [Tapabonrue cKuit

- DJUTUTITAYE CKUK
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