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JIUCT COI'JIACOBAHUA

PABOYASA ITPOTPAMMA COCTABJIEHA B COOTBETCTBMU C TPEBOBAHUSAMU ®EAEPAJTIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA30OBAHUSA (©I'OC BO)

17.05.02 CtpenkoBo-nyiieyHoe, apTU/IJIEPUIICKOe U PaKeTHOe OpY)KHe

roz, Habopa rpymmsr: 2024

[TporpammMy cocTaBu:

Kadenpa E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA
Jlebener Muxaun OneroBud, K.T.H., JOLEHT

IIporpamma paccMoTpeHa
Ha 3aceZlaHuu Kadeapei-pa3paboTurika
paboueii nmporpammel E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOTI'O TEJIA

3aBenyromuii Kadenpoii CanuukoB B.A., 1.T.H., ipod.

ITporpammMa paccMoTpeHa
Ha 3ace/JaHuU BhIMyCKarolel Kadepbl

E1 CTPEJIKOBO-ITYIIEYHOE, APTWUIEPUNCKOE 1 PAKETHOE OPYXUE

3aBenyromuii Kadeapoii Adanacse A.C., A.T.H., [O1I.



PABOYASA ITPOI'PAMMA JNUCLIUIIMHBI
YPABHEHVISI MATEMATUYECKOW ®U3UKU

Pazpesnbl padoueii nporpaMmel

1. IIEJIM OCBOEHUA JVCLHAII/INHBI

2. MECTO IVUCHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)KAHUE NJVCHAIT/IVHBI

4. ®OPMbI KOHTPOJIA OCBOEHUA ANCHAITINHEI

5. YYHEBHO-METOIMYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEYEHUE NUCHUITIINHBI
6. MATEPMAJIBHO-TEXHWUYECKOE OBECIIEYEHUE NUCLHUITINMHBI

IIpunoxeHus K padoueii mporpaMmMe AUCIUITMHBI
o Tlpunoxenue 1. AHHOTaLMA paboye MPOrpaMMBI

o Tlpunoxenue 2. TexHOMOruU U HOPMBI 00yUeHUsST
o IIpunoxenuve 3. @oHABI OLIEHOUYHBIX CPEZCTB



1. HE/IN OCBOEHUA JVCIIUITVINHBI

Lenbio ocBoeHNs AUCHUIUIVHEI SIBIsIeTCS (JOpMUpPOBaHUe CIeAYIOMINX KOMIIeTeHIIHHN:

OITK-2 — crocobHOCTh CAMOCTOSATE/ILHO IIPUMEHSITh [IPUOOpeTeHHbIE MaTeMaTHUeCKHe, eCTeCTBeHHOHAYUHbIe,
COLMATbHO-9KOHOMUYeCKHe U TTpodeCCHOHATbHBIE 3HAHUS [I/Is1 pellleHsl MH)KeHePHBIX 3a7a4u

OIIK-4 — criocobHOCTh CaMOCTOSTENBHO WM B COCTaBe IPYIMBI OCYIIeCTB/STb HAyUHBIM TOUCK, aHAIW3
Hay4HOU U MaTeHTHOMN JIUTepaTyphl P pellieHUU NMpodeCcCUOHABHBIX 3a/jau C UCTI0b30BaHUeM COBpeMeHHbIX
Cpe/iCTB U METO/IOB TI0JTyUeHH st 3HaHUST

OIIK-6 — crnocobHOCTh HCII0/Ib30BaTh B MHKEHEDHOW [JesTe/lbHOCTH METO[bl, CIIOCOOBI W CpefCcTBa
MOJTyUeHHUs, XpaHEHUs], TepepabOTKU WHQOpMAlMd C WCIO/Ib30BaHUEM COBPEMEHHBIX WH(MOPMAI[UOHHBIX
TEeXHOJIOTUM

®OpPMHUPOBAHUIO KOMITETEHIUH CTY>KUT JOCTIDKEHNE C/IeTyIOLIUX Pe3y/bTaToB 00pa30BaHus:
OIIK-2

3HAHUA:

Ha YPOBHe Ipe/CTaB/IeHUiA:

* TUTTBI (PU3NUeCKUX MPOLIECCOB, MPUBOSIIMX K YPAaBHEHUSAM MaTeMaThuueCKon (hU3MKU;

e kmaccuduvKalys 3aJad MaTeMaTHUecKod (U3UKU 110 TUIaM YypaBHeHUM (rurepOosryeckue,
napabonryeckue, /TN THYECKUE);

Ha YPOBHe BOCIIPOU3Be/IeHUS:

* TpUMeHeHWe KIacCUPHUKALMK 33/lad MareMaTHueCKoW GU3WKW [0 TWIY ypaBHEHHWH W BHUJaM
JIOTIONIHUTENIEHBIX YCJIOBUM /1T BBIOOpAa MeTofa pellleHUs] KOHKDETHBIX 3a7lau, B T.U. C HCIOJIb30BaHUEM
Criel[Mau3MpOBaHHBIX MaTeMaTHueCKUx raketos (Haripumep, MATHCAD);

* IOCTPOEHUE OCHOBHBIX COOTHOLUEHWN ISl YMCJIEHHOTO pelleHus 3a7au (MeToZ, KOHeUHbIX pasHOCTeH,
MeTOZ, KOHeUHbIX 3/1eMeHTOB);

* aHa/IU3 MOyUeHHBIX (B T.4. YMC/TIEHHBIMHA MeTOJjaMH) pellieHul;

Ha YPOBHe IIOHUMaHUsI:

* BOKHOCTH TIOHUMAaHUS U3yUeHre TeOpeTHUeCKUX OCHOB YpaBHEHWH MaTeMaThdecKol (hDU3UKY;

* (opMupoBaHWe ypaBHeHMs (CUCTEMBbl YpaBHEHHI) U [OIOJHUTENLHBIX YCJOBUM (HAUadbHBIX |
IPaHUYHBIX) KOHKPETHBIX (hH3UUeCKUX MPOLIeCCOB;;;

YMeHusi:

BLIBO/ YPaBHeHHsI (CUCTeMbl ypaBHEHMI) KOHKPeTHBIX (PU3rueCcKUX MpOoLecCoB;;;

HABbIKU:

aHa/M3 KOHKPETHBIX pa3nuHble (M3MUeCKHX TPOLeCCOB M MOCTPOEHUe MX MaTeMaTHuecKuX Mojesieit
(cucreM ypaBHeHU, Haya/ibHble ¥ TPaHUUHbIE YCJIOBUS).;.

OIIK-4

3HAHUA:

* KyaccuuKarys 3a/iad MaTeMaThu4deckol (M3MKH 10 BUAM [JOTIOJTHUTEeNbHBIX YCI0BUH (3amada Koy,
rpaHUyHbIe 3aJa4ul);

* TUIBI FPAHUYHBIX YC/IOBUM pa3/MUHbBIX 3a/lady MaTeMaThueCcKon (hr3uKy;

* BapUaHTHI IOCTPOEHUs pellieHnH 3a/lau MaTeMaThueckou (QU3vKy;

* OCHOBHbIE MeTO/Ibl UMC/IEHHOTO PellleHUs 3a/jau MaTeMaTrhueckoit GU3UKY;;;

YMeHuUsi:

* onpefeneHre BHJA JOMNOJHUTENbHBIX YCAOBHUN (HaualbHBIX M TpaHUUHBIX) U (GOPM U HUX
MaTemaTruueckas opMyIUpPOBKa;

* OLlIeHKa TpaHHUL] MPUMEHMMOCTH II0JyYeHHOW MaTeMaTHyecKOW MOJe/ld peasbHOMY (hr3rdeckoMy
rponecceys;;

OIIK-6

YMeHusi:

* BbIOOD METOZIa W TOCTPOEHHE peIIeHUs 33jlaud, B T.4. C WCIO/Ib30BAaHUEM CIel[UaTM3UPOBAHHBIX
MaTeMaTHuecKHx rakeros (Haripumep, MATHCAD);

* MIOCTPOEHHe OCHOBHBIX COOTHOLIEHWN [JIs1 YMC/IEHHOTO pellleHusi 3a/lau MeTo[, KOHeUHbIX pa3HocTel
WIA MeTOJ, KOHEUHBIX 3/1eMEeHTOB € moMouso nakera MATHCAD:;;;

HABbIKU:

* aHA/IMTUUECKOTO PellleHHs IPOCTEeHIINX 3a/1au MaTeMaThue Kol (hr3nKy;

* UCI0/1b30BaHUs MaTeMaruueckoro rnaketa MATHCAD st peltieHus 3a/jau MaTeMaTHyecKoi (pU3mKy. ;.



2. MECTO INCIIMIVIMHBI B CTPYKTYPE OOII BO

Oucounnuia Y PABHEHUSA MATEMATHUYECKOW ®N3UKMU siBiisieTcs: AUCLUTUIAHOMA
00s13aTe/TbHOM YacTH O/10Ka 1 nMporpamMMbl NMOArOTOBKY 10 Haripasenuto 17.05.02 Cmpenkogo-nyuwieyHoe,
apmusieputickoe U pakemHoe opyicue.

CopepkaHue [UCLMIUVIMHBI ~ SIBJISIETCSL  JIOTUYECKUM  npofo/bkeHueM auciuruivH:  BBICHIASA
MATEMATHUKA, TEOPETUYECKASA MEXAHUKA, ®U3NUKA.

go,qepmaHHe JUCLIMIIJIMHBIL  SIBJISIETCS OCHOBOW i ocBoeHusi auctumuivH: JETAJIM MAIIINAH,
YCTONUYNBOCTDb MEXAHVWYECKUX CUCTEM, UUC/IEHHOE PEINIEHUE JUHAMUWYECKUX,
IMPOYHOCTHBIX U TEIVIOBBIX 3A/IAY.

HpEABapHTEHLHLIe KOMIIeTeHI1H, C(l)OpMI/IpOBaHHbIe y 06yqa}omeroc51 A0 Hadajia u3yueHud JUCHUTTIUHBI:

¢ OIIK-2 — CriocobeH caMOCTOSITe/TbHO TIPUMEHSITh IPHOOpeTeHHbIe MaTeMaTHUe CKUe,
eCcTeCTBeHHOHayYHbIe, COLIMATLHO-9KOHOMUYeCKHe U TIpodheCCHOHATbHBIE 3HAHUS [I7ISI pellleHuUs
WH)XeHepHbIX 3a/jau



3. CTPYKTYPA U COAEPXAHUE JUCHUIT/INHBI

OO6111as TPYI0EMKOCTb AUCLIUIIMHEI COCTaB/steT 4 3.e., 144 u,

3.1. Cogepxanue (JUAAKTHKA) JUCLUTINHBI
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Paspen 1. 3ajaun, NpUBOASIIIME K yPAaBHEHHAM
MaTeMaTH4eCcKon ¢H3HKH. HauanbHble KpaeBble yC/I0BHA.
YpaBHeHHe MaJIbIX [OTepeyHbIX KonebaHui CTPYHBI.
YpaBHeHHe MaslbIX PO/OJIBHBIX KOJebaHUi yIIpyroro CTepKHI.
3 6 YpaBHeHUe TerIonpoBOAHOCTY cTepskHsl. [TonepeyHble 28 10 4 4 2 18 20 20 20
kosiebanust 6anku. YpaBHeHKe MasibIX M0epeuHbIX KoaebaHuit
MeMOpaHbl. YpaBHEHMe Tel/I0NPOBOJHOCTH. 3-X MePHbIH
ciyuail. HauazbHble U KpaeBble YC10BUs. THITbI KpaeBbIX
yc/oBHii. TTocTaHOBKA KpaeBbIX 3ajav.
Paspen 2. YpaBHeHHs1 MaTeMaTHUeCKOH (U3HKH ¥ UX
kaaccudukanusa. KaHoHnueckue GOpMBI /151 TMHEHHbIX
nuddeperLpanbHbIX ypaBHeHHid. Tunepbomyeckue,
3 6 napabosinyeckue, S/UIMNTHYECKHe ypaBHeHust. [IpeobpasoBaHust 22 6 4 0 2 16 16 16 16
KOOpZMHaT. JIuHeliHOe YpaBHeHNeE C ITOCTOAHHBIMH
ko3¢ uipienTam. JInHeliHOe ypaBHeHMe, He coziepiKaliee
CMellaHHOH pou3BoAHOM. ITpuMepe! 3azau.
Paspen 3. MeTop XapaKTepHCTHK. XapaKTepucTUYecKoe
HaripaB/ieHHe. XapaKTepUCTHKa POCTOro orepaTopa
H[u].Xapakrepuctuueckas popma oneparopa h[u,v] =
H1[u]+H2[v]. Xapakrepuctiueckast ¢popma rapsl OrepaTopos
hi[u,v]. I'unep6oniyeckye CUCTEMBI C TOCTOSTHHBIMUA
3 6 ko3¢ uipentamu. Pemenne 3agaun Ko fy1st ofHOMepHOTO 47 18 4 6 8 29 30 30 30
BOJTHOBOTO ypaBHeHust. dopmyria [Janambepa. Perrenvie 3afaun
Komm /11 HEOAHOPOLHOT'O BOJTHOBOTO ypPaBHEHMS. Perienue
KpaeBbIX 3a/la4 Ha MoTynpsiMoil. OTpaskeHHe BOJIH Ha
3aKper/IeHHbIX 1 Ha CBOOO/HBIX KOHLIaX. PertieHue 3aga4u o
PacrpoCTpaHeHUH KPaeBOro peXnMa Ha MOy HpsiMOii.
Paszpen 4. Metop Dyphbe pelieHust KpaeBbIX 3a/ja4.
IMpeaBapurensHble noHsTHsA. CymHOCTE MeToAa Dypbe.
CobcrBeHHble GyHKLMK U cOBCTBeHHbIe 3HaueHHsi. OCHOBHbIE
3 6 cBOMCTBa COOCTBEHHBIX (PYHKLMM U COOCTBEHHBIX 3HAUEHUH. 47 17 5 7 5 30 34 34 34
HeKoTopble CBOMCTBa COBOKYITHOCTH COOCTBEHHBIX (DYHKLMIM.
PelieHne Heo[HOPO/HBIX KpaeBbIX 3a/ja4 MeTozioM Dypee.
IprimeHeHKe MeTosia Pyphe K pellieHHI0 KPaeBbIX 3a/au
3J/IZTMIITUYECKOro TUIla.
Bcero 3a 6 cemectp 144 51 17 17 17 93 100 100 100
Bcero no jucuuniuHe 144 51 17 17 17 93 100 100 100
3.2. AyAUTOpPHBIN NPAKTHKYM
Oo0bem
Ne | Homep 1 HauMeHOBaHHe ’
Tema NMPAKTHYECKOI'0 3aHATUA ayA.
n/n pa3aesia JUCIIMII/INHbI
JacoB
Pazpen 1. 3apaun,
TIpUBOJAIIINE K o
ABHEHUSM cDOpMI/IpOB{:IHI/Ie YPaBHEHUH, OIMUCHIBAOIUX PA3/IMUYHbIE
1 PP . (husrueckue mporecch! (koaebaHws1, TeIIONPOBOJHOCTh). 3aJaHue 2
MaTeMaTndyeCKon ClJI/IBI/IKI/I. v
HaUaJ/IbHBIX X KPaeBbIX YC/IOBUM.
HauanbHble U KpaeBble
ycdioBud.
Pa3nen 2. YpaBHeHus
o OHpE,Z[E]'IEHI/Ie TUIlAa YPaBHEHUWA U TIpUBEZIeHHE eT0 K
2  |MareMaThueCcKod hHU3UKK N 2
KaHOHUYEeCKOMY BULY. HOJIYIIEHI/IE YPaBHEHUU XdPAKTEPUCTHUK
U UX K/lacCU(pUKaIys.
PewteHre ypaBHeHH KoeOaHui CTPYHBI (YpaBHEHHSI
Pasnen 3. MeTo. FI/IHEPGOJ'II/ILIECKOFO TI/Il'[a) METOAOM XdPdKTE€PUCTHK. Penienne
3 <a gKTe ’HCTHK A 3aau it 0e CKOHEUHOH U T10/1y0e CKOHEUHOM CTPYHBI ITPU 8
p p ) Pa3/IMUYHbIX HAYa/IbHBIX YCJIOBUAX U TPAHUYHOM YC/I0BHUA (,E[JISI
110/1y0€ CKOHEUHOM CTPYHBI).
4 Paszgen 4. Meton @ypbe  |PelrieHue 3aau KoebaHusi CTPyHbI (ypaBHEHHs TUTIEpOO0JIHUe CKOTo 1
pelleHuda KpdeBhbIX 3a/da4. TI/IHa) MeTO40M CDypbe.
5 Perienue 3aaa4 HECT&HHOHapHOﬁ TeTJIOIIPOBOAHOCTHU CTEPXKHSA )
(ypaBHEHI/IH napa60m/1quKoro TI/IHa) MeTO40M <I>ypbe.
6 Peiiienue 3aad4 CTaHHOHapHOﬁ TEeIJIOIpOBOAHOCTHU I/IACTUHBI 2
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|(ypaBHEHI/IH 3JUTUNITUYeCKOTo THra) MetofoM Pypre.

|

Bcero 3a 6 cemecTp 17
3.3. JTabopaTopHbIi MPAKTHKYM
Oo0mnemMm,
Ne Homep 1 HaMeHOBaHMe pa3jesa
w/n S — Tema J1a0opaTopHOro NpakTHKyMa aypa.
4acoB
1 |Pasgen 1. 3azjaum, mpuBoAsAe K |Beezenre B Mathcad 2
ypaBHEHUsIM MaTeMaryuyeCKOu
5 |dusuku. HauabHble 1 Kpaesbie Perenue (3651KHOBeHHLIX nrddepeHIMATBHBIX 2
yCII0BHSL. ypaBHEHUH
3 Pemerue cucrem anddepeHIanbHbIX YPaBHEHHUM 2
4 Paspen 3. MeToz XxapakTepucTHK.  |PeleHue 3aiaui KojebaHus GeCKOHEUHOM CTPYHBI. 4
®opmysna Janambepa.
5 Pemenue muddepeHIaibHBIX YpaBHEHHHA 2
rapaboJyIyecKoro Trra
6 Pemienve auddepeHiivaabHbIX YpaBHeHUH 7
Paszgen 4. Metozn @ypbe peilieHdst  |TUepboIHMUecKoro TUIMa
KpaeBbIX 3a/iad. Pemenvie puddepeHIMasbHBIX YPaBHEHHUM
v ITMNITUYECKOro Tuna. Peiienre Metogom dypbe 3
OZHOPOJHBIX 3afiau TUTepOOINYeCcKOro 1
1apabo/InueCcKoro TUIIOB.
Bcero 3a 6 cemecTp 17
3.4. CamocTronaTenbHas padora crygerra (CPC)
Homep n
Ne HaMMEHOBaHHE Oo0neMm,
CopepxaHue yueOHOro 3aiaHust
n/n pa3pena 4acoB
AUCLIUAI/IMHBI
Pasgen 1. 3agaun, |CamocTosiTenbHOe yryOeHHOe U3ydeHre MaTeprasa o TeMe
1 |mpusogsiiue K "Konebanust MeMOpaHBbI MPU Pa3/IMYHBIX HaYaIbHBIX M TPaHUUHBIX 9
YpaBHEHUSIM yCnoBUSX'".
MaremMaTuyeCKou CamocTosiTe/ibHOE yIyO/IeHHOe H3yueHre MaTeprasa 110 TeMe
2 |busvku. HavanbHele |"HecTaloHapHas TerI0NpOBOAHOCTb M1aCTUHBI TIPY Pa3/TMUHbIX 9
U KpaeBble yCJIOBUS. |HaYa/IbHBIX ¥ TPAHUYHBIX YCIOBUAX".
Pazpen 2. CamocTosiTesibHOe yryOieHHOe U3yueHre MaTteprasa 1o TeMe
YpaBHeHus "OnpeziesieHye TUTA/TUTIOB ypaBHeHus1. Onpesienienye 06/1acTu
3  |mareMaTuuecKoi (obnacreit) onpesiesieHys TUTIA/TUTIOB ypaBHeHus1. [IpuBeieHure 16
(hu3vKky 1 ux ypaBHEHUs K KAHOHUYeCKOMY BUAY/BUaM. [lonydeHre ypaBHeHU
K/1accuuKarys. XapaKTepucTuK'.
4 Pazpen 3. Metop, CamocTosiTe/ibHOE yry0/ieHHOe U3yueHre MaTepuaa 1o teme "PeliieHue 29
XapaKTepUCTHK. 3agauu Ko fi71s1 mosrybe CKOHEeUHOH CTPYHBI'.
CamocrosiTesibHOe yryOieHHOe u3yueHre MaTepuasa 1o teme ""PelieHre
Paszien 4. Meton MeTozoM Dypbe ypaBHEHMI THIepOoInuecKoro Tvma'. )
5  |®ypse pemerms CaMocTosiTe/IbHOe yrny6ne3{Hoe H3yuyeHue MaTepI/IaJ'I'a no Teme "PelieHue 30
A — MetozioM Dyphe ypaBHeHHU mapabomuyeckoro Tuma'. CaMoCToSTeTbHOe
yry0/ieHHOe U3yueHue MaTepualia o teme "Perienue metoom dyphe
ypaBHEHUH 3/UTMIITUUeCKOro ThMa'.
Bcero 3a 6 cemectp 93
4. ®OPMbI KOHTPOJIA OCBOEHUSA JVCIIUII/INHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 |[6] 7 8 9 10| 11 | 12 | 13 | 14 | 15 |16 17
TekK,
6 TekK|TekK| TekK|TekK|TexkK|IP| TekK| TekK|KonTp.P.| 1P| TekK| TekK| TekK| TekK|TexkK| P KonTp.P.,
. 3au.
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YcnoBHbIE 0003HAYEHUSI:

[P — muarHocTrueckas pabora;

e TekK — BOnpoCHI J/151 TEKYL[Er0 KOHTPOJIS;
KouTp.P. — KOHTpO/IbHAsA paboTa;

aud. 3au. — auddepeHITMPOBAHHEIN 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/I€HTOB ITPOBOIUTCS B IUCKPETHLIE BpeMeHHbIe MHTePBAJIbI B
creyromuyx hopMax:
e [UArHOCTHYeCKasi paboTa;
e BOIIPOCHI [Ijisl TEKYIIIETO KOHTPOJIS;
e KOHTpOJbHas pabora.

IIpoMexyTouHas aTTecTaLus NPOBOAUTCS B hopMax:
o uddepeHIPOBaHHBIM 3aUeT.



5. YAEBHO-METOJAUYECKOE U NTH®OPMAIIMOHHOE OBECIEYEHUE
NUCHUATUTMHBI

5.1. OcHOBHast iUuTeparypa Mo AUCLUITINHE:

1. M. O. JIebepes. . Pemenue 3aau Marematrdeckoii ¢pusuku Ha Mathcad. CII6.6I'TY "BOEHMEX" um. [I.
®. YctunoBa, 2014, 47 3K3.

2. M. O. JlebezeB. . OCHOBbI ypaBHeHUH MaTeMaruueckoii ¢pusuku. CI16.: M3a-so BI'TY "BOEHMEX" um.
L. ®. YctuHoBa, 2022, 27 3K3.

5.2. JonoaHuTeNbHAas TUTeparypa Mo JUCLUILIMHE:
He TpebyeTcs.

5.3. Ilepyropnueckue U3aHus:
He TpeOyIoTCS.

5.4. TlepeueHb pecypcoB MH(OPMALMOHHO-TE/IEKOMMYHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOMMBIX [IIst
OCBOEHUS AUCLIUIJTUHBI, 3JIEKTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — bubmioreuno-u3narensckuii rieHTp BI'TY "BOEHMEX" um. [1.D.
YcruHoBa; — ®dyHpamenTanbHas 6ubnuoreka BI' TY « BOEHMEX» uM. [I.®. YcTrHOBa.

CoBpemeHHbIe TIpoheccrHoHaTbHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjpioHasbHast 3siekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas 3nekTpoHHast 6ubmoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITosHOTekCTOBasI 3/1eKTpOHHAs 6rbMoTeka Poccutickoro dhoxga
(byHAaMeHTaIbHBIX UCCIIeS0BaHUM.

VHdopmariioHHbIe CIIpaBOYHbIE CUCTEMBI:
1. Texakcnept — ViHpOpMaIMOHHBINM MOpTasa TeXHUUeCKOTo peryivpoBaHysi: HopMel, paBusia, CTaHAapThI
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTog

cobcrBenHoit reHepauyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBS;
3. http://www.consultant.ru/- KoucynsranTILmoc- nH(OpPMaI[HOHHEIHM 1TOpTasI TPaBOBOM UHMOPMAIH.

5.5. TTporpammHOe obecrieueHue:
1. Mathcad 15.
5.6. lndbopmaliioHHbIe TeXHOIOTUU:

B3auMogelicTere ¢ obyuarouumucs nocpeactsoM SMOC Moodle BI'TY « BOEHMEX» um. [I.®. YcTuHOoBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUME JUCIIUIIJINHBI

6.1. J/IeKIUOHHBIE 3aHATHA:

CrelMaM3MpoBaHHbIe TpeOOBaHMUS TI0 000PYAOBAHUIO OTCYTCTBYIOT; ayIUTOPUS C MOCAJOUYHBIMUA MECTaMHU
T10 KOJTMYeCTBY CTY[EHTOB; OCKa.

6.2. ITpakTHUeCcKHe 3aHATHA:

Crieqrua/IM3upoOBaHHbIE Tp66OBaHI/IH 110 O60py,£[OBaHI/I}O OTCYTCTBYIOT; ayJUTOPHS C MMOCaJOYHBIMHU MeCTaMHU
T10 KOJIMYeCTBY CTYAeHTOB; AOCKA.

6.3. JTabopaTopHbIe 3aHATHUS:
1. Mathcad 15.

6.4. ITpouee:

1. pabouee MecCTo TpernofiaBaTe;isi, OCHAIIEHHOE KOMITLIOTEPOM C ZIOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTY/IeHTOB, OCHAIlleHHbIE KOMITBIOTEPAMH C IOCTYTIOM B IHTepHET, MpeiHa3HaueHHBIE 15
paboThI B 37IEKTPOHHON 00pa3oBaTe/IbHOM Cpejie.
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ITpunoxenue 1
K paboueii nporpaMmMe JHCHHMITMHBI
YPABHEHUSI MATEMATUYECKOU ®U3NKHN

AnHoTanus pa6ouyeii mporpaMmsI

Iucrmrmmiaa  YPABHEHUS MATEMATUUECKOM ®W3UKW  sBiaseTcs  AUCILUATLUIAHON
o0si3aTe/IbHON 4JacTH Oyioka 1 mporpaMmbl NOATOTOBKM MO HampasieHuio 17.05.02 Cmpenkogo-nyuieuHoe,
apmusieputickoe U pakemHoe opydxcue. JucnuruimHa peanu3yeTcsi Ha (akyasrete E OpyKrde U CHCTEMBI
BoopyxeHuss BI'TY "BOEHMEX" um. [I.®. YcruHoBa kadezapoii E7 MEXAHUKA JE®OPMUPYEMOI'O
TBEPJOI'O TEJIA.

HOucnunivHa HalesieHa Ha pOpMUPOBAaHUE KOMNemeHyuLi:
OIIK-2 cnocobHOCTh CaMOCTOSITENIEHO TIPUMEHSITH TPHOOpETeHHbIe MaTeMaTHuecKye, eCTeCTBeHHOHAy4HEbIe,
COLIMATbHO-3KOHOMHUYeCKHe U TIpodeCCHOHAMBHbBIE 3HAHUS [I7IsI PellleH s MHKeHepHBIX 3a/1ad;
OITK-4 criocoOHOCTb CaMOCTOSITE/TLHO WA B COCTaBe T'PYMITbI OCYIIeCTB/ISATh HAayUHbIH TIOWCK, aHAIU3 HAyYHOMH
Y TIaTeHTHOM JINTepaTyphl TP pellieHnH podeCcCHoHaNbHBIX 33/jau C UCTI0/Ib30BaHHEM COBPEMEHHBIX CPeZCTB U
METOZIOB TIO/TyUeHUsI 3HAHUS;
OIIK-6 crocoOHOCTh UCIIOB30BaTh B WH)KEHEPHOM ZIeATeIbHOCTH MeTO[bl, CrIoCco0bl U CPeJCTBa TMOMyUYeHus,
XpaHeHus1, epepadoTKU MHGOPMALUK C UCII0/Ib30BaHKEM COBPEMEHHbIX MH(OPMALIMOHHBIX TEXHOIOTHH.

Copiep)kaHue [UCIIUIIMHBI OXBaThIBaeT KDY BOMPOCOB, CBSI3aHHBIX C MaTeMaTHKOM (MareMaTdKa, Teopust
mibdepeHIMaNbHBIX YPaBHeHUM,MHGOPMATHKa U T.II1.), Gu3mkoi (hu3rKa,TeopeTHdeckasi MeXaHHUKa)W CITy>KUT
OCHOBOM /IJI1 OCBOEHMSI TAKUX JUCIUITIVH, KaK JUHAMHUKa MalllWH, TeOPHUsl YIIPYTOCTU, CTPOUTE/IbHAsT MeXaHUKa
MallIMH, yCTOHUHUBOCTh MEXaHWMUYECKUX CHCTEM M T.II.

[IporpamMmoii AUCLIUIIJIMHBI TTPeZyCMOTPEeHBI CJIe[yIOle BUABI KOHTPOJIS:

TeKyIuii KOHTPO/Ib YCIIEBAEMOCTH CTYZEHTOB ITPOBOJUTCS B IMCKPETHBIE BpEMeHHbIe HHTePBasibl B
cnenyroimx hopmax:
e /WarHocTHYecKas pabora;
e BOTMPOCHI JIsI TEKYIIIEr0 KOHTPOJIS;
e KOHTpO/bHas pabora.

ITpomerxyTouHas arrecTanis IPOBOAUTCS B hopMax:
e nuddepeHLIMPOBAHHBIN 3aUeT.

OO1ass  TPyZI0EMKOCTh OCBOEHMS [JUCIUIUIMHBI cocTaBiser 4 3.e., 144 u. TIporpamMMoil AMCLUTTAHBI
MIpeZlyCMOTPEHBI JIeKIMOHHbIe 3aHsaTus (17 u.), mpaktuueckue 3aHatus (17 u.), aboparopHbliii npakTukym (17
4.), camocCTosTe/bHas paboTta cTyzeHTa (93 u).
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ITpunoxenue 2

K paboueii nporpaMmMe JHCHMITMHBI
YPABHEHISI MATEMATNYECKOU ®U3UKU

TEXHOJIOI'MU 1 ®OPMbI OBYUYEHWA

PEKOMEH]I[BI_[I/II/I 10 OCBOEHHUI0 MU CHUII/IUHDbI VI CTy[J€HTa

TpyL0eMKOCTb OCBOEHMS AUCLMILIMHLI cocTaBrsgeT 144 4., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, U 93 4.,

OTBe/IeHHBIX Ha CAMOCTOSTENbHYI0 paboTy CTy[eHTa.

PEKOMEH,Z[aL[I/II/I IO pacripeiejeHruro yqe6Hor0 BpeMEHMU T10 BUaM CaMOCTOSATEJTLHOM paGOTbI " pasjejiamMm

IUCLIAIUIMHBI TIPUBE/IeHbI B Tab/uLe.

KOHTpOJIb OCBO€HMA AUCLUTIIIMHBI TIPOMU3BOAUTCA B COOTBETCTBUU C ITonoxenvem o TEKyILIEeM, pyﬁe)KHOM
KOHTPOJIE YyCI1I€eBA€MOCTU U HpOMe)KYTOqHOﬁ aTTeCTaliquu 06yqa}0m1/1xcsl.

@®opMbI KOHTPOJISI U KPUTEPHH OLIeHUBaHWsI TIPUBEJEHbI B IPUIokeHnH 3 K Paboueli mporpamme.

HaumeHoBaHHe padoOThI

Pexkomenpyemas
JUTeparypa

TpyaoeMKoOCTb,
Jac.

yC/I0BHA.

Pa3pen 1. 3ajaun, npuBoAsAIIUe K ypaBHeHHAM MaTeMaTuueckou ¢u3uku. HauanbHble 1 KpaeBbie

CamocTosTe/ibHOe yriy0OieHHOe U3yueHre MaTepurasia 1o TeMe
"Konebanust MeMOpaHbI MPY Pa3/IMYHBIX HAaYaIbHBIX ¥ TPAaHUYHBIX
yC10BUsIX .

CamocrosTenbHOe yry0/ieHHOe U3yueHre MaTepHara 1o Teme
"HecrauuoHapHast TeTUIONPOBOAHOCTD I/IACTUHBI [IPU Pa3/IMUHbIX
Haya/IbHbIX Y IPaHUYHBIX yC/IOBUAX .

M. O. JleGees. .
Penrenue 3amau
MaTeMaTtuueckou Gu3nKu
Ha Mathcad: CIT6.BT'TY
"BOEHMEX" vm. [I. ®.
YctuHoBa, 2014 (1,2)
M. O. JlebeneB. . OCHOBBI
ypaBHeHUM
MaTeMaThueCKOU
¢msuku: CII6.: U3g-Bo
BI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2022 (1)

Uroro no pa3zpeny 1

18

Pa3nen 2. YpaBHeHHs MaTeMaTHUeCcKod (PU3UKH M MX KIaccupukanms.

CamocTosTenbHOe yrayOieHHOe U3yueHre MaTepraa rno TeMe
"OrnpeziesieHye TUTA/TUTIOB ypaBHeHus. Onipesiesienye 06/1acTu
(obmnacreit) ornpesiesieHuUs TUTIA/TUTIOB ypaBHeHus. [IpuBeseHue
ypaBHEHUsI K KAHOHWUYeCKOMY BUy/BUaM. [lonydyeHre ypaBHeHUN
XapaKTepUCTHUK".

M. O. Jlebenes. . OCHOBBI
ypaBHeHUM
MaTeMaThue CKOU
¢msuku: CII6.: U3g-Bo
BI'TY "BOEHMEX" um.
. ®. YctunHosa, 2022
(2,3)

M. O. Jlebeges. .
Perenue 3agau
MaTeMaThueCKOW (HGU3NKU
Ha Mathcad: CIT6.BT'TY
"BOEHMEX" um. []. .
YcruHoBa, 2014 (3)

16

Wroro no pasgeny 2

16

Pasgen 3. MeTo XapaKkTepUCTHK.

CamocrosTenbHOe yIy0/ieHHOe U3yueHHe MaTepHara 1o Teme
"Perienue 3azaurt Komm f71s1 mosrybecKOHEUHOM CTPYHBI'.

12

M. O. Jlebenes. . OCHOBBI
ypaBHeHui
MaTeMaThueCKOu
¢usuku: CII6.: U3g-Bo
BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2022 (4)
M. O. JleGepes. .
Pemienue 3amau
MaTeMaTuueckol GU3NKH
Ha Mathcad: CIT6.BT'TY

29
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YctuHoBa, 2014 (3,4,5)

"BOEHMEX" um. [I. ®.

Wroro no pasgpeny 3

29

Paspen 4. Metop @yphe pelieHHsa KpaeBbIX 3ajad.

CamMocTosiTe/IbHOe er'IY6J'IEHHOE H3ydyeHre MaTepuasid 10 TeMe

CamocTosiTesibHOE yryOieHHOe U3yueHre MaTepyasa 1o TeMe
"Perrenure metogoM Pyphe ypaBHeHHH mapabomueckoro Trma'.
CamocTosTesHOe yriaybieHHOe U3yueHre MaTteprasa 1o TeMe
"Perienue MetozioM Pypbe ypaBHEHU 3/UTUIITUUECKOTO TUMA'" .

"Pewienre MetopoM @yphe ypaBHEHHH rurepbomyeckoro Tvma'.

ypaBHeHU!
MaTemMaTHueCKoi
¢usuku: CI16.: V3a-Bo

M. O. JleGeges. .
Perienue 3amau

Ha Mathcad: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2014 (5,6,7,8)

M. O. JlebeneB. . OCHOBBI

BI'TY "BOEHMEX" um.
O. ®. Ycrunoga, 2022 (5)

MaTeMaTHuueCcKor (hU3UKH

30

Wroro no pasgeny 4

30

13
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ITpunoxenue 3
K paboueii nporpaMmMe AHCHMITMHBI
YPABHEHUSI MATEMATHYECKOU ®U3UKU

®OH/] OOEHOYHBLIX CPEJICTB

@DOoH/I OL[EHOUHBIX CPE/ICTB, MO3BOJISIOIIHE OLIEHUTh Pe3y/IbTaThl 00yUYeHHs 10 JaHHOU JUCLIUIUIUHE, BK/IOUAIOT
B cebs:

e [UarHocTuueckas pabora

e BOIIPOCHI [Ijisl TEKYILEr0 KOHTPOJIS;
e KOHTpO/bHas paboTa;

e nuddepeHLIMPOBAHHBIN 3ayeT.

Kpurepun onjeHUBaHUs

JuarHocTuueckas padora
[Huarnocruueckasi pabora nposogurcs B ¢popme Tecta B DV10C Moodle:

e TIpU NPaBWIBHOM OTBeTe MeHee yeM Ha 60% BOIpOCOB - He aTTecTalus;
* TIpU MPaBWJILHOM OTBeTe Ha 60% BOIPOCOB U OoJiee - arTecTaLysl.

Bonpocs! j/1s TeKyliero KOHTpoJ/is

1. YTo noHUMaeTcs 1oj, TEpMUHOM "CTpyHa" TIPH BBIBOZE YPaBHEHUM MaJsibIX TIOTIePeUHBIX KosiebaHni?
2. Kak HanpaB/ieHa cu/a HaTshKeHUs! CTPYHbI?
3. UTo moHUMaeTCs TI0 MajTbIMH TTOTIePeUHbIMU KOJieO0aHHUSIMUA CTPYHBI?
4. YTo 03HauaeT TepMUH "HepacTsbKumas CTpyHa'?
5. UTo crmenyet U3 AOMYILEHUS O HEPACTSHKUMOCTH CTPYHBI?
6. UTo OHMMaeTCs TI0 MasIbIMH TPOZJOILHBIMU KO/leOaHHSIMU CTEPIKHS?
7. Ecnv TIoroHHas TIJIOTHOCTh CTPYHBI ABMsSIeTCst PyHKIMeH KoopauHaTh! (p(X)#const), TO Kak OyZeT BBIT/ISAIeTh
ypaBHeHuUe Kojie0aHuii (BHEIIHKE TTOTepeyHbie CHJTbl OTCYTCTBYIOT)?
8, Ec/m mornepeuHoe ceueHre CTEPXKHS ABMsIeTCst PyHKIMeH KoopauHaTthl (S(X)#const), To Kak Oy/eT BBIVISAETh
ypaBHeHue KoJiebaHui (BHEIIHKE TPOA0JIbHBIE CHU/IbI OTCYTCTBYIOT)?
9. Kakue Haua/ibHbIe YC/IOBYSI HEOOXOAMMO 3a/1aBaTh TP PeLleHr! 3a/1aur 0 KosiebaHWsIX CTPYHBI?
10. Kakue Hava/ibHbIE YCIOBHUS HEOOXOUMO 33/IaBaTh MPU PEIlIeHNH 33/jaud HeCTal[MOHAPHOU
TeIIONIPOBOJHOCTU CTEPKHS?
11. YkakvTe rpaHUUHBIE YC/IOBUS /IJIS1 33/]aUM TTPO/IOIBHBIX KO/IeOaHUM CTeprKHS, TOKa3aHHOTO Ha PUCYHKE
(nperopaBarenb npejjaraeT pa3IMuHbIe BApUaHTHI).
12. YkakuTe rpaHUyHbIe YCIOBUS JJ151 33/laud HeCTallMOHapHO TemIONPOBOAHOCTU CTEP>KHS, [10Ka3aHHOTO Ha
PUCYHKe (TIperiofiaBaTe/ib MpejjaaraeT pa3MuHble BapUAHTHI).
13. K KakoMy THUITy OTHOCUTCSI ypaBHeHHe (TIperiofiaBaresib Npe/ijiaraeT pa3IMyHble BapUaHThl YpaBHEHUN).

KoHTponbHas padora

KoHTposibHBIE pabOThI TIPOBOASATCS B KOMIBIOTEPHBIX K/IaCCaX C UCMO/b30BaHUEM cucTeMbl MATHCAD.
PetieHust KOHTPOJTBHBIX PA0OT MPECTAB/SAIOTCS B PYKOITUCHOU (hOpMe, Ha KOTOPBIX [JO/DKHBI ObITh
TIpe/|CTaB/IeHbl 0CHOBHBIE 3aBUCUMOCTH, [TOKa3bIBAKOLLME X0, pellieHus 3aAauu. YncieHHbI pe3ysibTaTr U
rpaduueckoe npeJcTaBaeHye pellieHNs JeMOHCTpUPYeTcsl Ha KomrbioTepe. KaxK/iblii BapuaHT KOHTPOJILHOM
paboThI COIEPKUT OFHY 3aauy.
Kputepuu oLieHrBaHuA: 3a4eT / He3auer.

JuddepenijupoBanHblii 3aueT
TI0 pe3y/ibTaTaM CeMecTpa OLeHMBAEeTCs 110 CPOKaM BBITIOJTHEHHsI JIaO0paTopHBIX paboT ¥ KOHTPOIBHBIX
paboT ¢ BO3MOKHOCTBIO YYUIIeHHs OLeHKH OTBETOM Ha TeOpeTHUeCcKue BOMPOCHI.
[Iprmeps! TeopeTHYeCKHUX BOPOCOB:
1. ¥kaxuTe coOCTBeHHBIe 3HaueHHs1 1 COOCTBeHHbIe GYHKLIUY /IS 3a/1auu:
u_tt-u_xx=0
u(0,t)=0,u(l,t)=0

2. YkakuTe COOCTBEHHbIE 3HAUeHUsT U COOCTBEHHbIE QYHKIIMHU /IS 3a/JaUH:
u_t-u_xx=0
u_x (0,0)=0,u_x (1,t)=0

3. Ykaxkute cOOCTBEHHbIe 3HAaUeHUsT U COOCTBEHHbIE PYHKIIUU JIJIST 3a/]aUM:
u_xx+u_yy=0
u(0,y)=0,u(L,y)=0

14



u(x,0)=f_1 (x),
u(x,)=f_2 (x)
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[MTacmopT hoHa OLIEHOUHBIX CPEe/ICTB

AyauTOpHBIE 3aHATHSA B <
KOHTaKTHOMH (hopme w E
g & B O
5 8 = =
B o 2E =&
o = HaumMeHoBaHue o ’§ g 5 g E ® E &)
& S pasfaesoB U == = | S| ¥ =H= 2 2 ©0
> | S i HoZ E | &g|g=|8v© S s T =
< AUAAKTHYECKHX o S | SE|ZE|E e 8 3 =l
5 e QUHHI m | H ¥ B2 EE|g¢E X S T
© < 25| 285|88
=) = S alama ze =2
=) " @)
sEIE o9& g3 || ZE
= || X &
= = = =
o o o o
Pa3pen 1. 3agaun,
NPUBOJALIHE K Borpocel
3 | ¢ YpapHemuaMm - 28 |10 4 | 4 | 2 | 18 20| 20 | 20 A
MareMaTH4ecKoi TEeKYIIero
¢puzuku. HauaibHbIe KOHTDOJIS
U KpaeBble yC/I0BHSL.
Pa3pen 2. YpaBHeHust Bompocsl
3 | g |MaTemarHueckod 20 6| 4| 0 2 | 16 | 16 | 16 | 16 AL
(puzuku u ux TEKYIIEro
K1accuukanus. KOHTPOJIS
Bomnpocer
Iist
3 | ¢ |Pasmen3.Meron 47 | 18 | 4 | 6 8 | 29 | 30 | 30 | 30 | TEMYHeEro
XapaKTepuCTHK. KOHTPOJIs,
KonTtponbHas
pabora
Bomnpocer
Paszpen 4. Metop, Texﬁnﬂero
3 6 |Dypne peinenus 47 | 17 5 7 5 30 34 | 34 | 34 i
KOHTDOJIS,
KpaeBbIX 3a/ja4.
KonTtponbHas
pabora
Bcero 3a 6 cemecTp 144 | 51 17 17 17 93 | 100 | 100 | 100
Bcero no guciumiinHe 144 | 51 17 17 17 93 100 | 100 | 100
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Kpurepuu oneHMBaHuA

OIIK-2
Bonpocbl omKpbimoz2o muna:
Ne 1 TepmuH "HepacTspKMMasi CTpyHa' 03HAuUaeT, uTo B TpoLiecce KojiebaHui

Ne 2 Ecm @1 u @2 - cobcTBeHHBIe QYHKIVH, OTBevarole COOCTBEHHOMY 3HAYEHHIO A, TO 3TOMY JKe
COOCTBEHHOMY 3HaueHHIO Oy/leT 0TBeuaTh BhIpayKeHUe ,tne C1, C2 -
MIPOM3BO/IbHbIE KOHCTAHTBI

Ne 3 VYpaBHeHue BUAA

0%u i P?u =
prrl . gk g
di? dx? dy?

MpY KaKUX 3HaueHus1x ko3 durrenta [TyaccoHa MOKeT OIMUCHIBATH MPOLIECC MTPO/O/IBHBIX KO/Ie0aHuiH
IJIACTUHEI?

Ecmu Hu IMPpU KaKWX, MOCTaBbTe

Ne 4 Kakotii mpouiecc (konebaHU, HeCTallMOHAPHOM TETIONPOBOAHOCTH, CTAl[MIOHAPHOMN TeTIONPOBOJHOCTH,
repeMeleHui TIPH CTaTUUeCKOM Harpy3Ke) U [/t KaKoro 00bekTa (CTep>kHsI, 6a/IKu,II0CKOro TeJia,
00bEMHOT0 TeJIa) OMUCHIBAET YPaBHEHUE BUJA

3u a au a au
5t 35 \Kax) Ty \kg,) = a0, (D) > 0)

Ne 5 Kakotii mpotiecc (konebaHuid, HeCTallMOHAPHOM TETIONPOBOAHOCTHU, CTAl[MOHAPHOM TeTIONPOBOJHOCTH,
repeMeIleHi TIPY CTaTUYeCKOU Harpy3Ke) U [yt Kakoro 00beKkTa (CTepskHsI, 0aIKu,TI0CKOTO Tesa,
00bEMHOI0 TeJ1a) OMKMChIBAET ypaBHEHUE BU/A

. kau +a kau +a kau +q=0 (k(M) > 0)
deN~duel oy s gz e

Ne 6 Kakotii npotiecc (koiebaHuid, HeCTallMOHAPHOM TEIIONPOBOAHOCTH, CTALMOHAPHOM TeIIONPOBOJHOCTH,
repeMeIleHNi TIPH CTaTUYeCKOU Harpy3Ke) U [/ Kakoro 00bekTa (CTepikHs1, Oaiku, MJI0CKOTO Tera,
00beMHOT0 TeJIa) OTMCHIBAET ypaBHEHHe BUJA

%u d%u
kil

_:0
at? dx*

Ne 7 CKOJIbKO Ha4a/IbHbIX YC/IOBUSI HEOOXOUMO [Ijisi OHO3HAUHOTO PEIIeHUs 3a/]au O HeCTallMOHaPHOU
TETIOTIPOBOZHOCTU CTEPKHS?

Ne 8 Cko/bKO HaualabHBIX ydioBuda HeO6XO,£[I/IMO AJ11 OAHO3HAYHOI'O peIIeHud 3a1auu O HECTauHOHapHOﬁ
TeIlJIOIIPOBOAHOCTU TUIaCTHUHBI?

Ne 9 CKo/IBKO Haua/IbHbIX YC/IOBHS HEOOX0AUMO [i/Is1 OZHO3HAUHOI'O PEeIeHus 3ajau O HeCTalliOHapHOM
TeTIONPOBOAHOCTH TPEXMEPHOT0 Tesia?

Ne 10 CrepykeHb, paBbiii TOpeL] KOTOPOTO TeIJIOU30/IMPOBaH, a Ha JIeBOM T10/IJiep>KUBaeTCsl TeMIiepaTypa
OKpYy»Karollei cpeZibl (CM. PUCYHOK)

Tl 7

=0 x=1

ViMeeT KOHBEKTHBHBIN TeTI000MeH 110 HOKOBOM MOBepXHOCTH (0 - KO3 HUIMEHT KOHBEKTUBHOTO
TernioobMeHa, TemIiepaTypa OKpy»karoweii cpefjoit Tcp). YkakuTe BepHbI BApHUaHT COOCTBEHHBIX
3HauUeHUH U COOCTBEHHOH (QYHKIIHH.
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iy (?) ¢, (x) = sin (? x)
3-_271 . (ﬁ-[2n+1}) ¢n(x) - (H-[E?Hl) x)

21 21
4 A’n (?T [2n+1}) ¢n(x} - (ﬁ-[227;+1} x)

Bonpocb! 3akpbimozo muna:
Ne 1 YTo moHUMaeTcst 1MoJ, TepMUHOM "CTpyHa" TMPU BBIBOZE YPaBHEHUM MaJsibIX TIOTIePeUHBIX KoyiebaHuii?

- CTpyHO# Ha3bIBaeTCS TeJI0 OJHO, M3MepeHHe KOTOPOro (//1iMHa) MHOTO OoJibilie IBYX APYTHX.

- CTpyHoi1 Ha3bIBaeTCs yIIpyroe Teso, MaTrepras KOTOPOro TpY pacTshKeHUH W CKaTHUU MTOJUMHSeTCs
3akoHy I'yka.

- CTpyHOM Ha3bIBaeTCs yrpyrasi HUTh, OKa3bIBaoLLjasl CONPOTUB/IEHUE PAaCTSDKEHUIO, HO He
COTIPOTHBJISIIOLIYIOCS U3TUOY, CKAaTHIO U CBUTY.

- CTpyHO# Ha3bIBaeTCs yIpyrasi HUTb, OKa3bIBAIOII[as COTIPOTUBJIEHHE PACTSDKEHUIO U CIBUTY, HO He
COTIPOTHBJISIIOLIYIOCS U3TUOY M CKAaTHIO.

- CTpyHO# Ha3bIBaeTCs ynpyrasi HUTh, KOTOpasi IIPU PACTSDKEHUU He M3MeHsIeT CBOel repBOHavaIbHOM
JUTUHBI

Ne 2 Ec/v moroHHasi JIOTHOCTb CTPYHBI sIB/IsieTCs PyHKIMeH KoopAuHaThI (p(X)Zconst), To Kak OyzaeT
BBIIVISIZIETh YPaBHEHME KoyiebaHui (BHEITHKE TIOTIePeUHbIe CUJTbI OTCYTCTBYIOT)?

-p( )—= &2—3

ax

2(p02) -2 (r2)
22
—(p(x)) a2 _ 371;

Ne 3 Ec/u nonepeuHoe ceueHue CTEP)KHS ABIAETCS QYHKIMEeH KoopAauHathel (S(x)Zconst), To Kak Oyger
BBLIIVISIZIETh YPaBHEHMe KoyiebaHui (BHelTHYe TIPO/0/IbHBIEe CUJTBI OTCYTCTBYIOT)?

(Pu_ 9 (Ed)

dt? dx \p dx

-2 (pS(0) %) = ES(x) 05
2(P505) =5 (B05)
e (IO

atz pS(x) 0x

Ne 4 CrpyHa coBepilaeT MaJjible TIOTIeEpeuHbIe KoieOaHus B BA3KoH cpesie. Cpe/ja OKa3bIBaeT COMPOTHUB/IEHHE
ITBIDKEHUIO TIPOTTOPI[MOHATEHOe CKOPOCTH CMelljeHus cTpyHbI. Ko3dduiiieHT nMpornopiuoHa bHOCTH
"k". Kakoe 13 niprBeJileHHbIX HID)Ke ypaBHEHUM OMUCHIBaeT JaHHbIM Mpoliecc?
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CPF = Tax—z— k u
3%u d%u
CPF = T@—F k-u
d0%u y Tazu kau
Patz~ " ax2 “ox
d%u 32u+k3u
Ptz ™ " 9x2" “ox
d%u du d%u

Ne 5 TpeyronbHas riacTuHa Ha ctopoHe I'1 (cM. pUCYHOK) UMeeT KOHBEKTHBHBIN TeriooOMeH C
OKpYy»Katollleli cpeJjoi, TeMriepatypa KoTopoi Tcp.

M3

M

o - KO3hPULIHEeHT KOHBEKTUBHOTO TeryioobmeHa. CtopoHsl I'2 1 I'3 TennousonvpoBansl. Kakve
rpaHuyYHble yC10Bus Ha cropoHax ['1 u I'3?

7] a
l.kﬁ = a:(u — Cp),?: =0
2k =a(u—T,). 2 =0
S.Rz—: =a(u—T,). 5 =0

d d
4. —ka—; == =10

Ne 6 KoHCO/BHO 3amjem/ieHHast 6anka (CM. pUCYHOK)

/)

£=O I:Z

COBepILAEeT ToTepeuHble KomebaHus. YKaKUTe BepHbI BAPUAHT TPAHUUHBIX YC/IOBUHM.
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2 _ ou _ — ﬂ_u =
B ey O e
2.u(0,t) = 0,u(l,t) =0,
38 =0 ~0
dx =0 ox x=1l
0L S TS
4“(0; t} D D’ﬂx x=0 3 []J dx® x=l : 0x3 x=l 0

Ne 7 UlapnupHo oreprasi 6anka (CM. pUCYHOK)

x=0 5 )

COBepILaeT TorepeuHble KomebaHus. YKa)KUTe BepHbI BAPUAHT TPAHUUHBIX YC/IOBUI.

Lu(0,) =0,2% =0u(l,)=0% =0

2.u(0,t) =0,u(l,t) =0,

: 0 0% _

3.u(0,t) = [],M2 ) 0,u(l,t) 0’612 i 0
B I

4. u(0,t) = U’ax i =0, T 0, ) 0

Ne 8 VYkakuTe NMpaBUILHBIM TUI C/leAyIoLLel crcTeMsl AnddepeHMaTbHbIX YPaBHEHUH:
X U~y -V, =0
u, +v,=0
Pemienue uijercsi B 00/1acTH:

D=x=1, 0=y=2

- T'unep6onye cKuiA
- [Tapabonuueckuii

- DMTANITAYE CKUI
Ne 9 KakuTe ITPaBWILHBIN THII CAeyIOMIeH cCCTeMbI AvddepeHI[HaTbHbIX YPaBHEHHHA:

X U +Yy-v,=0
U, +v,=0
PelieHue uieTcs B 00/1aCTH:

D=y =1 0<y=x<2

- l'unep6onuye cKuit
- [Tapabonuueckuii

- DIUTANITAYE CKUH
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Ne 10 YkakvTe mpaBU/IbHBIN THUIT CJIeAYIOIIeN cucTeMbl AuddepeHIMaTBEHBIX YPAaBHEHHU]:

X Uy — Vv, =0
U, +v,=0

PeliieHue UieTcs B 00/1aCTH:

D=x<1, 0=y=2
- l'unep6onuue cKuit
- [Tapabonuueckuii
- DJUTUNTAYe CKUN
OIIK-4
Bonpocbl omkpbimoz2o muna:
Nel Yron Mex[y KacaTenbHOHU K MpoguIo KoseOsmoIeiicsi CTpyHBI ¥ CHJION HaTSHKeHUs
CTPYHBI PaBeH TPajiyCcoB.
Ne 2 [Mop MasibIMU TIPOZAOJ/ILHBIMU KOJIe0aHUSMU CTEP)KHSI TTIOHUMAIOTCS TaKUe, TIPU KOTOPBIX
Ne 3 Kaxkotii miporjecc (kosebaHuii, HeCTalOHAPHON TEIIONPOBOAHOCTH, CTAI[MOHAPHOMN

TEIJIONIPOBOAHOCTH, TIepeMell|eHHH TIPU CTaTHUeCcKoW Harpy3Ke) U AJis1 KaKoro 00beKTa
(cTep>kHsi, 6anKu, MJIOCKOTO Tesa, 00beMHOr0 TeJla) OIMMCHIBAeT ypaBHeHHe BU/a

9%u . GRS TR

_5?5__a 8x24_8y2

=q(M, t)

Ne 4 CKOJTbKO Haua/IbHBIX yCJIOBUST HEOOXOAUMO ZIJ1s1 OTHO3HAUHOTO PeIleHHs 3aauu O
KoJIe0aHUY CTPYHBI?

Ne 5 CKOJbKO Haua/IbHBIX yCJIOBUSI He0OXOAUMO ZIJIsi OTHO3HAUHOTO PelleHys 3aJauu O
kojie0aHuy OanKu?

Ne 6 K koHI1y cTepskHs (X = ) mpUKperuieHa MpYy>KuHa, AeUCTBYIOas BAOJIb OCH X (CM.
PUCYHOK)

)
Fd

Kaxkoro Tura rpaHi4Hble yCI0BUs B Touke (x =1[) ?
Ne 7 CTeprkeHb 3aKperieH, Kak MOKa3aHOo Ha PUCYHKe HIDKe

Y -

Kaxoro Tuna rpaHiuHble yc10BUs B Touke (x = [) ?
Ne 8 CrepskeHb 3aKperljieH, Kak M0Ka3aHOo Ha PUCYHKE HIDKe

F——= -

Kaxkoro Tuna rpaHiuHble yCI0BHs B Touke (x =0 ?

Ne 9 Crep>xeHb TEIUIOM30/IMPOBaH C 000MX KOHLIOB. Kakoro Tuma rpaHUuHbIE YC/IOBUS Ha
KOHLIaX CTepIKHs?
Ne 10 CrepskeHb, /IeBbIY TOpeL] KOTOPOTro TeryIOU30/IMPOBaH, a Ha TIPaBOM IO/epKUBAeTCs

TeMIlepaTypa OKpY»Karolilei cpe/ibl (CM. PUCYHOK)
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/ T

=0 =/

ViMeeT KOHBEKTHBHEBIH TeIJI00OMeH 110 O0KOBOI MOBEPXHOCTH (O - KO3hGHUI[UEHT
KOHBEKTUBHOTO TeryiooOMeHa, TeMriepatypa OKpy»Karoiei cpenoii Tcp). YkaxuTe
BepHBI BapUaHT COOCTBEHHBIX 3HAYeHUN M COOCTBEHHOH (DYHKLMH.

" (E)z,ﬁl(x) = (?:—nx)

l

Bl = (E)z,ﬁl(x) — sy (?x)

. (@)2 B (x) = Ccos (mx)

21 > 21
m(2n+1) . [m(2n+1)
.= (—) B s (— x)
21 21
Bonpocbl 3akpbimo2o muna:
Ne 1 YTo MOHUMAETCS 10 Ma/IbIMU TIONEPEUHBIMU KO/Ie0aHUAMU CTPYHBI?

- [Tog ManbIMK TIOTIEPEUHBIMU KOJIeOaHUSIMY TIOHUMAIOTCSI TaKue, TIPYA KOTOPBIX
TMOTIEPEUYHOe CMEI|eHWe CTPYHBI B /000U TOUKe B /000K MOMEHT BPEMEHU MHOT'O
MeHbIIIe ee AJTUHBI u(x,t) << L.

- Toz ManbIMU TTOTIEPEUHBIMU KO/1e0aHUSIMU TIOHUMAFOTCS TaKUe, PU KOTOPBIX
TOTIEPEYHOE CMEl|eHUe CTPYHBI B /000U TOUKe B /000N MOMEHT BPEMEHU He
TIpPEeBLILIaeT ee MaKCUMAIbHOTO TTOTIEPEYHOr0 pa3Mepa.

- [Tog MabIMK TIOTIEPEUHBIMH KOJIe0aHUSIMY TIOHMMAIOTCSI TaKUe, TIPY KOTOPBIX
TIOTIePeYHOe CMelljeHUe CTPYHBI B JIF000U ToUKe B /000 MOMEHT BpeMeHH He
TMIPEBBIIIAET 3apaHee 33JJaHHON BeTMUMHBI, KOTOPast MOXKET OBbITh Pa3HOMU /IS Pa3/IMUHBIX

3ajau.

- [op ManbIMK MOMEPEUHBIMU KO/Ie0aHHSIMU TIOHUMAIOTCSI TaKKe, TPY KOTOPBIX B 000
TOUKE B JIl000H MOMEHT BPEMEHU BBITIO/IHSIETCS YC/IOBHE:

) P
)

Ne 2 IMpu BBIBO/IE MaJIbIX MTOMEPEUYHbIX KOsleOaHHi MeMOpaHbl MeMOpPaHO Ha3bIBAeTCs:
-TOHKas TJIeHKa, TOJIIMHA KOTOPOM MHOTO MEHbIIIe IBYX APYTHUX U3MepPeHUi

-~TOHKas I/IeHKA, KOTOpasi CONPOTHB/ISIETCS PACTSKEHHIO, HO He CONPOTHBIISIETCS CKATHUIO,
CZIBUTY U U3ru0y

-~TOHKasi [/IeHKa, KOTOpasi COTIPOTUB/ISIETCST PACTSDKEHHIO U CIIBUTY, HO He COTIPOTHUBIISIETCS
CKaTUIO U U3rH0y

-TOHKa# IJIEHKd, KOTOPasd COMMPOTUBJIAETCA I/IBFI/IGY, HO He COIIPOTHUBJIAETCS PACTSXKEHUIO,
C)KaTUk U CABUTY

- TOHKasl TIJIeHKa, KOTOopasi COMPOTHBJISIETCS PACTSHKEHHIO U M3ruly, HO He
COTIPOTHBJISIETCS CKATHIO U CABUTY
Ne 3 XapakTepuCTHKa 3TO:

- BeJTMUMHA, OTIpe/IeIsIIoIasi TUI TPaHUYHBIX YCIOBHM
- KpUBasi, B KaK/JOM TOUKe HOpMaJib K KOTOPOU MMeeT XapaKTepUCTHUeCcKoe HarlpaB/ieHue
- HU OJTHO OTIpe/ie/ieHre He SIB/ISIeTCS BePHBIM
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- BeJIMUMHA, OIIpejesIsolasi TUIl ypaBHEHUS

- KpUBasi, B KaK/JJ0M TOUKe KOTOPOU KacaTe/ibHasi K Hell IMeeT XapaKTepUCTHUeCcKoe
HarpasJ/ieHue
Ne 4 ®opmyna [Janambepa - TOUHOE pellieHre 3aJaun.

- CTAI|MOHAPHOM TET/IONPOBOAHOCTUA O CKOHEUHOTO CTEPXKHS

- MasibIX MOTIePeYHbIX KosieOaHuit 66 CKOHEUHO!N CTPYHBI WM MaJIbIX TIPOJOJIbHBIX
KomebaHuii 6eCKOHEUHOTO CTePIKHS

- MaJIbIX TIPOAIO/IbHBIX KOlebaHuk 6@ CKOHEYHOTO CTePIKHST
- MaJIbIX TIOMEepPEeYHbIX KoeOaHui 6eCKOHEUHOM CTPYHBI
- MaJTbIX TIOTIEPEUHbBIX KosiebaHUi 3aKperieHHOW CTPYHBI

- HeCTaIMOHaPHOM TEeTUIONPOBOAHOCTY O CKOHEUHOTO CTePIKHS

Ne 5 CrpyHa coBepIIiaeT MaJjble MorepeyHsle KoeOaHus B yrpyrou cpege. Cpefia 0Ka3biBaeT
CONPOTUBJ/IEHNE [IBHKEHUIO NTPOIIOPLMOHA/IBHOE CMELeHUI0 CTPYHBI OT
HeBO3MYIeHHOTo nosioxkeHust. KoadduimeHnTt nponopuuoHansHocTH "k". Kakoe u3
TIpUBe/IeHHbIX HI)Ke YpaBHEeHUH OMUChIBaeT JaHHbIN IpoLecc?

2%u d0%u
T
2%u 9%u
P53 :Tax2+k-u
d%u » Tazu du
Patz™ "ax2 “ox
2%u 0%u du

P Lo Y

d%u kau d%u
Patz ™ "ot~ " ax2

Ne 6 [ns ypaBHeHus
w, +sin(x)u, =0

XapaKTePUCTUKU UMEET BU:

1. y(x) =cos(x} 4 C
2.y(x) = —cos(x)+ C
3. y(x) = sin?(x) + C
4. y(x) = —sin’(x) + C

Ne 7 YKaykuTe NIpaBU/IbHBIN TUIT CJlefytolel cuctemsl AuddepeHIanbHbIX YpaBHEeHNUH:

Bt —n v, —0
Uy — Uy, + v, + v, =0

- T'unepboue cKuii

- [Tapabonuueckwii
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Ne 8

Ne 9

Ne 10

OIIK-6

- DIUTUANITAYE CKUH
YKa)kuiTe TIPaBUIBHBIN THIT CIeYIOIel CUCTeMBI ArddepeHI[ialbHbIX YPaBHEHWH:

XUy +y-u,—v,=0
Uy, +x-v, =0

PelieHue uijetcsi B 00/1aCTH:

B ==, 0

1A
-

I

(Y

- 'unep6osue cKuii
- ITapabomueckuii

- DJUTMIITAYE CKUH
YKa)kuiTe TIPaBU/IBHBIN THIT CIeAYIOIeH CUCTeMBI Au(depeHI[HalbHbIX YPaBHEHMH:

XUy +y-u,—v,=0
Uy, +x-v, =0

PelieHue uietcsi B 00/1aCTH:

1= =2 0

IA
b~

IA

—

- 'unep6osue cKuii
- ITapabomueckuii

- DJUTMIITAYE CKUM
YKa)kuiTe TIPaBUIBHBIN THIT CIeYIOIel cUCTeMbI Au(depeHI[ialbHbIX YPaBHEHMH:

XUy +y-u,—v,=0
Uy, +x-v, =0

PelieHue uijetcsi B 00/1aCTH:

B=x =1

w
IA

y
IA
w1

- T'unep6onuue ckuii
- [Tapabonuueckuii

- DJUTUIITAYE CKUH

Bonpocbl omkpbimo2o muna:
Ne 1 CrepskeHb TeIJION30/IMPOBaHHbIM 110 TOPLIaM (CM. PUCYHOK)

y

x=i

ViMeeT KOHBEKTHBHBIN TeTyI00OMeH 110 HOKOBOM MOBepXHOCTH (o - KO3 HUIMEeHT KOHBEKTUBHOTO
TernsioobMeHa, TemIiepaTrypa OKpy»karoweil cpefioit Tcp). YkaKuTe BepHbI BApHUaHT COOCTBEHHBIX
3HaYeHWH ¥ COOCTBEHHOH (PyHKIH.
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Ne 6

Ne 7

Ne 10

e, = Rln) Py = Chs (?:—nx)

(
Feldls = (n ) ) = sin(?x)
Rl = (n Ezﬂﬂ)) B (x) = cos (@x)
4 = (m)z,ﬁl(x) = sin (% x)

21

CKOJBKO IPaHUUHBIX yCI0BUSI He0OX0AUMO /IJIsi OTHO3HAUHOTO pellleHNs 3alaui 0 HeCTal[MOHapHON
TervIONpPOBOAHOCTH CTEPXKHS?

CKO/TbKO FPaHUYHBIX YCIOBHS HE0OX0JUMO /111 OJHO3HAYHOTO PEIIeHUs 33/1a4u 0 KoyiebaHuu Oaku?
CKOJbKO IPaHUYHBIX yC/I0OBHUS HeE00X0IUMO /IJIsi O[HO3HAUHOTO pellleHUs 3a/iaui O KoyleOaHUM CTPYHBI?
Kakoti nporjecc (kosiebaHuii, HeCTal[uOHAPHOM TETIONPOBOJHOCTH, CTALIMOHAPHOU TET/IONPOBOJIHOCTH,
repeMelLeHui TIPH CTaTHUeCKOM Harpy3Ke) u /It KaKoro oobekTa (CTepikHsI, 6a/IKu,II0CKOro TeJia,
00bEMHOT0 TeJIa) OMUCHIBAET YPaBHEHUE BUJlA

. kau +a kau +a kau +q=0 (k(M) > 0)
de\dxt " apk dy)  odz\ dz L

Eciu @ ecth cobcTBeHHas (PyHKIIMs, OTBeUaroljasi COOCTBeEHHOMY 3HaueHuto A, To U C-®@ (C —
KOHCTaHTa) -
Ecmu @1 u @2 - cobcTBeHHbIe (PYHKLWHM, OTBeyatole COOCTBEHHOMY 3HAaYeHHIO A, TO 3TOMY JKe
COOCTBEHHOMY 3HaueHHIO Oy/leT OTBeuaTh BhIpaykeHUe ,rne C1, C2 -
MPOX3BOJ/IbHBIE KOHCTAHTHI

W3 ponyliieHust 0 HEPaCTSHDKUMOCTU CTPYHBI C€AYeT, UTO CHJla HaTsDKeHUsl CTPYHbI

MoyKHO JT1 MICTI0/TB30BaTh opmyny Jdanambepa f/isi pellieHus 3a/iaudl O TIPOZAOJIBHBIX KOeOaHUsIX
YIPYTOro CTEP>KHS [iuHOoMU L, ecyii 06a ero KOHIJa 3aKpervieHbl U OTCYTCTBYIOT BHEIITHUE HAarpy3KU Ha
CTepIKeHb?

BBeAHTe HOMEP TMMPpaBU/IBHOT'O BapHWaHTaA.

1. Her, Tak Kak ¢opmysia [Janambepa - 3T0 pelieHre 3a/jaurl 0 MasIbIX TONepeuHbIX KojebaHusx
0eCKOHEUHOH CTPYHBI.

2. ,Z[a, TadK KdK MadJlble IT0I1epeyHbIe KoyiebaHus CTPYHBI U MaJible TIPOAOJIbHbIE Ko/iebaHus ympyroro
CTep>XHA UMEIOT OIWMH U TOT XKe BU/J

3. la, ec/ii pacrpoCTpaHUThb Ha BCIO OChb X (0T -0 0 +00) (PyHKLMU HauaabHBIX OTKIOHEeHUN U
CKOPOCTeli CTepIKHS UeTHbIM 00pa3oM ¢ repuogom 2L

4. HeT, Tak Kak MaJble MoTepeuHbie KoyiebaHusi CTPYHBI U MaJibie TIPOZ0JIbHBIE KO/IeO0aHUs yIIPyTroro
CTep>KHSI 3TO pa3Hble GU3NUeCKe MPOL[eCCh

5. [la, eciii pacripoCTpaHUThb Ha BCIO OChb X (OT -00 710 +00) YHKIMK HauabHBIX OTK/IOHEHUN U
CKOPOCTeli CTep>KHsS HeueTHbIM 06pa3om c mepuosom 2L

MoykHO /1 MCcTonb30Bath Gopmyiy Janambepa Assi peleHus 3aauv 0 HeCTaliOHApHOH
TETIONPOBOJHOCTH TI0Ty0eCKOHEUHOTO CTEP>KHS, eC/TH €T0 JIEBBIM Kpait (Touka X=0) Terion30/IMpoBaH
1 OTCYTCTBYIOT BHeIIIHHe UCTOYHUKW/CTOKM Tera?

BBequTe HoMep NpaBUILHOTO BapuaHTa.

1. da, ecyii pacripoCTpaHUTb Ha OTPULIATeLHYIO MO/y0Ch (YHKLIMIO HauaabHOTO pacripeieneHust
TEMIIepPaTyPbl CTEPXKHS HEUETHLIM 00pa3oM

2. Ja, Tak KaK ypaBHeHHEe OJHOPOJHO

3. Her, Tak kak ¢opmyna [Janambepa - 310 peliieHue 1jisi 6 CKOHEUHOTO CTEPXKHS
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4. Her, Tak Kak opmysa Janambepa - 3To peliieHue /ijisl ypaBHEHUH rurep0o/MuecKoro Tura

5. [la, ecnm pacripoCTpaHUTb Ha OTPULIATebHYIO MOMy0Ch (PYHKIMI0 HaYaIbHOTO pacrpeseieHust
TeMIIepaTyphl CTEP>KHS YeTHBIM 00pa3oM

Bonpocbl 3aKpbimozo muna:
Ne 1 YTO MOHUMAETCS MO MaJIbIMU TIOTIEPEUHBIMU KOslebaHUAMHM MeMOpaHbI?

- TToa, Ma/IbIMK TIOTIEPEUHBIMH KOJie0aHUSIMU [IOHUMAIOTCSI TaKHe, TIPU KOTOPhIX MTOTIEPEUHOe CMELeHHe
MeMOpaHbI B /0001 TOuKe B 10001 MOMEHT BpEMEHH MHOTO MEHBIIIe ee MUHUMA/IbHOTO pa3Mepa u(X,y)
<< L

- TToj, MasIbIMK TIOTIEPEUHBIMH KOJIeOaHUSIMU TTOHUMAIOTCSI TaKUe, TIPY KOTOPBIX MOTIEPEYHOe CMeLeHHe
MeMOpaHBbI B /000 TOUKe B F000M MOMEHT BpeMeHH He TIPeBBIIIIaeT ee MaKCUMaTbHOTO TTOTTePeYHOT0
pasmepa.

- TTog ManbIMU TIOTIEPEUHBIMU KOJIeOaHUSIMU TOHUMAIOTCSI TaKue, TIPH KOTOPBIX TOTIEPeYHOe CMelljeHre
MeMOpaHbI B /TF000M TOUKe B JIFOO0Y MOMEHT BpEMEHH He TPEeBbIIIaeT 3apaHee 3aJiaHHOM BeTUUHHBI,

KOTOpas MOXeT OBITE paBHOﬁ A1 pa3/IMYHbIX 3a/1d4.

- oz ManbIMU MOMEPeUHBIMU KO/Ie0aHHSIMU TIOHUMAIOTCSI TaKKe, MPY KOTOPBIX B JTI000 TOuKe B /TF000M
MOMEHT BPeMEeHH BBITTOJTHSIOTCS YC/IOBUS:

(Z—Dz < 1B (2—;)2 < 1

Ne 2 TpeyrosbHas IJIaCTUHA Ha CTOpoHE I'3 (CM. pUCYHOK) UMEET KOHBEKTUBHBIN TEIJI000MEH C
OKpY>Katolllelt cpefioil, Temnepatrypa kotopoi Tcp.

i

o - K03 UIMeHT KOHBEKTUBHOTO TeIJIooOMeHa.

Kakoe rpaHuyHoe ycioBre Ha cTopoHe I'3?

1. k (g—z—+ au) — (x(u — Cp)

dy

it (22 2;) a(u — Tep)
. k— = (x(u — Cp)

.—k— rx(u — cp)

Ne 3 /11 nvHEMHOTO BhIpasKeHHUs!

A,y f, + Blx, ) f,

ypaBHeHVe XapaKTepUCTUKU UMeeT BUJ:

bW N
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r B Exry)

L= e

) yr - Ax,y)
' B(x,y)

3 v — A(x,y)+B(x,y)
_ B2(x)

A e A(x,y)+B(x,y)
i 42(x,y)

Ne 4 [Ins1 ypaBHeHUs

Uy +xu, =0

XdPaKTePUCTUKU UMeeT BU/:
1y} = 24 6
2.y(x)=—x%+C
3.y(x)=x+C
4.y(x)=—x+C

Ne 5 [lns1 ypaBHeHUs
xu, +u, =0

XdpaKTePUCTUKU UMEET BU/:
1.y(x) =x%+C
2 yix)—— s 3L
3.yv(x)=In(x) +C
4. y(x)=e *+C

Ne 6 YkaxkuTe MpaBWIbHBIN THT C/ieAytolleli cuctembl avddepeHIIHaTbHBIX YPAaBHEHUH:
u,—v, =0
u, +v, =0
- T'unepbonue ckuit

- [Tapabonuueckuii

- DJUTUNTAYe CKUH
Ne 7 YKakuTe NMpaBUILHBIM TUI C/leytolLeli chcTeMsl AnddepeHMaTbHbIX YPaBHEHUH:

X u,—v, =0
Uy, — X"V, =0

Perienue uijetcsi B 06/1acTH:
D=x=<1, O=y=2

- Tunep6osnue ckuit
- [Tapabonuueckuii
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Ne 8

Ne 9

Ne 10

- DIUTANITAYE CKUI
YKa)kuTe TIPaBUWIBHBIN THIT CIeYIOMel cCcTeMbI AuddepeHI[HaTbHbIX YPaBHEHHIMA:

XUy +y-u,—v,=0
U, +x-v, =0

Perienue uijetcsi B 06/1acTH:

0 <x <4

w
I,

b
I,
&

- T'unepbonue ckuit
- [Tapabonuueckuii

- DJUTUNTAYe CKUH
YKa)kuTe NpaBU/IbHBIN TUT CJlefytolel cucteMs! AvddepeHIanbHbIX YpaBHEHUH:

X-uy— v, =10
Uy, —X VU =0

Perrenyie uijercs B obacTu:
1<x<3, 1<y<2
- T'unep6onue cKuiA

- [Tapabonuueckuii

- DNTANITAYE CKUH
YKa)kuiTe TIPaBUWIBHBIN THIT CIeYIOMel cCCTeMBbI AvddepeHI[HaTbHbIX YPaBHEHHH:

U, +y-uy, —v, =0
iy =1

Pemmenue HIIETCA B obnacTu:

- T'unep6onye cKuid
- [Tapabonuueckuii

- DMTANITAYE CKUI
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